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4- I-phenyl§§

Informati isclosure Statement:
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.
20 ~ 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-

25 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).

30 J. Med Chém 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 |
35 In one aspect the subject invention is directed toward compounds and -

pharmaceutically acceptable salts of Formula I:
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30 J. Med. Chem 1987, 30, 494; and Eur. J. Med. Chem Chim Ther.
1984, 19, 451, disclose cyclic amnes simlar to the general .Formula |11l if
"n" was 2 ango¥assyas NH err]. SUMVARY OF THE | NVENTI ON 35 PCT/USYNO7680€
aspect the subject invention is directed toward conpounds and
pharmaceutically acceptable salts of Fornula I: WO 97/ 45403

PCT/ US97/ 07650 [err] where X and Y ar& at the 56, or 7 position in place
of hydrogen (i.e. replace the hydrogem ¢f a CH) such that: 10 i)
when n is 1 then X can be (CHerr])[ & ONR .err] (where mis 0 or
1), (CHerr])[err]SOerr]NRerr] R,errli{CHl err].) [-€ ]NR[err}CO\lHR[err]

(CH err])[err]NHSO err] R err]; - (€H et

(CHerr])ferr]SHerr]R err] (vvhere f
not hydrogen or halogen); and Y is R4, @CH
pis 0or 1), (CHerr])[err]CN, 15 (CHerr])[err] SO2NRARS,
OR6, (CH2) pSO2R3, (CH2) pNHSO2R3, hal ogen, or (CH2)[err] NHCOR[err] ; or ii)
when nis O or 1 then X and Y can be in ortho-positions_relative to each
ot her and arvehqreﬁham}/me#zF&r 6} ox dtposition: & place®é hydragers (i.e. replace the

eH [err]Sqerr]R[err] Yis:

(O NR err] that |
-C(O)NR[err]h?gaf%rr err Es[err] C(O- (where x is O or 1) a | actam such as
-CHerr|NR[err] C(1D) wliedHh és fl]t)x{aleﬁirc]:de{:er(Cﬁg(],g)ONm twhede@p NRDer 1),
“NCR3)- (9 - NR3) - 2§CH2) SO,NR,R;, (CHy)_ NH,BONERD) - (e, Natb Bk, N(R3) -
(CH,) NHCORg5, C(O)R4 or (CH,),, 802R3 (where for (CHZ) SOZRS’
Y is not hydrogen or halogen) and
 Yis Ry, (CH,),CONR,R (where p is 0 or 1), '_(C_H"z)éc'N,
15 (CH2) SO,NR,Rg, ORg, (CHz)pSOzR3, (CHZ)pNHSOZR3, 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)-,
20 : -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)-,
25 -N(R3)-C(0)-O-,
| -N=C(R4)-N(Rg)-, or"
a cyclic amine such as -CH'2N(R8)CH2-;“ _
iii) - whennis 0 and Y is ORg then X can be (CH,) ,CONR Ry (where m
is 0 or 1), (CHy),SO,NR R;, (CHy), NR4CONHR5, (CHz) 802R3
30 . (CH,) NHSO.Rg, (CH,) NHCOR, or CO)R,; -
R, and R, are mdependently H C 1° C8 alkyl mcludmg isomeric forms
' thereof or Cy-Cq alkylAryl, T
Rg is C; - Cg alkyl, C, - Cg alkylAryl or Aryl;
Ry and Rj are independently H, C, - Cg alkyl, C; - Cg alkylAryl or Aryl;
35 Rg is H, SO,CF3, SO4C, - Cg alkyl, S05-C; - CgalkylAryl, SO5Aryl, Cy - .
Cgalkyl,
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a cyclic amne such as -CH2ZN(R8) CHz2-; iii) when nis 0 and Yis ORerr]
. then X can err] CONRAR[ err] (where n +s-0 --- - or 1
(Clﬂ[err])nsgf(e&ﬁf_%éerr]R[err], (CHerr])[err]NR[err] CONHR[ e }>T,'r/US97/07650
(CH2)nSd err] Rl ert] (CH2)mNHSO err] Rl err], (CH2) mMNHCOR3 or
. C(ORerr]; @&rrise %{rﬂndependently H derr] - C[err] al kyl
+including i soneri Rf mmﬁ@mmmlm Clsée )Cﬁxe%(DR | kyl Aryl; Rerr] is

F:[rlgre;)]ende% F;rL alc# h?yll] ar%#’ky é’l 1%{%@{‘{4’” E@@;‘%ﬁgﬁﬁéﬁg/pr

35 Eﬁ@@@&@fﬁ@ ®I(R] I, €COR ;- SOLN(R ), 3k €5 njot Glydrdgden);
C[err]alkyIAryI 2Ar oo l)g Rf @é J Bﬂ © /4;))]26[31 den

PCT/. US97/ 37650. q%%ﬂ Cz t?ma ljygl(%w A@W S&PS%W_F"“Q%}& g%%hgens Cl -G
CON(Rl err]) [ &fiky k ’ng,r M(R[err]i[elrrk]lzr ISO[g\rr]R[err] R8 is

, r err] a r r err err
gdg{(ra]rr](:[ erS(r)]ZN?R4§/&1mIS éb[(lq C&Jgp&yﬂ,]cigﬂ@g hﬂemr é@Ré s)sfiﬁd’yl
COR[err], SOerr]N(Rerr])[err] or SO2R4, Rlerr] is not hydrogen) 5

Rlerr] is Cferr] - Cferr] alkyl (optionally substituted with 1 to 3
hal ogens) C[ err] Iﬁ[mut]xezaasip;bwmel sub&ecylinvemm iR[dérected wwdrd Cpmpoinds @hérr] -

al kyt err r err]Sgerr]Aryl. In
: ano%/her a aﬂ%‘%c%u% et cc%%/tétﬁ a%t% °£0f5?’.(’“%§1f§ ]tz)\[/var”d]'cgnpou]ndsyand 10

phar maceutlcally accept abl e salts ,of Formula Il1: [err] wherein one of A B,
Cor Dis nitrogen andtheremalnl positions areCHandnlslor 2; 20
Rl err] and R2 are independently H, e r] “Cerr] gl kyl and i soneric forns

thereof, - C8 alkylAryl; X and Y ca@ tltut 4t positions A B, C, .
or Din place of hydrogen

15

wherein one of A, B, C or D is nitrogen and the remaining positions are CH and n
is 1 or 2; _ _ |

20 . 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
| ) Xis (CHy,CONRR;, (CHp),CN, (CHy),SO,NR R,

25 - (CHy),NR,CONHR,, (CH,),,SOoR, (CHz)mNHsost ,
(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

30 - (wherepisQOor 1);or- D _

ii) 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,-;
35 Rgis 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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(i.e. replace the hydrogen of a CH wherein i) Xis

C (CH2) [-err] CONRAR[ err], (CH2)nCN, (CH2)nSO2NR4AR[err], 25

(CH2) MRAGEDIIRl4esoB] , ( CH2) nBO2R3, (CH2) nNHSO02R3, (CH[ err]) [ CT{USHIOIRSEr 1 |
or (O R4 (where mis 0 or 1, except that where mis 0, Y is not hydrogen
or hal ogen)andnd Y is Rlerr], (CHerr])[err] CONRAR5, (CH err])[err]CN,

. (CHerr])[err]SQ err]NR er r ry SOLer; rrk,

(CHerr])[err] sCfett %Mﬂﬁ%ga@aﬂgﬁﬁ ]’I@B’Q@é?#‘}'%r???alhya SYesr aPt
é(CId—I[\e(r\r,\}q)[e_rr]NH?hOQ[err] 30 I (where pis 0 or 1); or ii) X
- and..Y-when..i.n.orfho-position el ative to each other. jointly are gn

. N-RL-err]--substitii -%Ptgﬁf aepechine. égb-]?ﬁf(‘@’ﬁﬁﬂf( o) 81,1' ecteq Jé?:vi’gr% %H&?uggs and

- CH2NRACK O) 51 i arcb iR EALS) ARéptable Snléy/6ff ForAml NHIsuch as

-CH err]NRerr]CH err]-; 35 R3is Cferr] - Cferr] alkyl, Cerr] -
~(err] alkylAryl or Aryl; Rerr] and Rerr] are indepﬁnfjently H derr] -
Cerr] alkyl, (Jerr] - (err] alk - 3- WO 97/ 45403

PCT/ US97/ 07650 and Rlerr] is H, Sﬂerr]CH[err],
SOerr]Aryl Cerr] - C[err]a( » Nal kyl Aryl or Aryl In

anot her aspect. the subject. I.nvent dct ed tdward conmpounds and
pharmaceutical |y acceptable salts _ \ [11: [er erein one of E or
Fis Napd the other is Sand nis 1 or 2; Hferr] and are i ndependently

H Cerr] - (Jerr] al kyl d {so i ¢ forns,thereof . or err]. - err
al kyl Aryl ; VR ot §Fﬁdﬁ%nﬁfﬁﬁﬁg1}e gD i Egnd 18 107 gherrl - qerr]
(CH err])[err] SCRennkNg are indepéndentlys H, C, - Cy @HANRHA0RbIREric fEnD) tHEGRIRDY
( CH2) M\NHSQ2R3 or [err’] NHCOR[ err], C(O R4;
o Ci-Cgallylant
where X is (CHy),,CONR Ry, (CH,), CN, (CHy) SO.NR4R;, - -
15 CH,NR,CONHR;, (CH,),,SOgRg, (CH,),,NHSOyR4 or CH,NHCOR,,
C(O)R; '
Rj is C, - Cg alkyl, C; - Cq alkylAryl or Aryl;
R, and Ry are independently H, C, - Cg alkyl, C, - Cg alkylAryl or Aryl;
and wheremis Oor 1. '

20

In another aspect the subject invention is directed toward compounds and

B " “pharmaceutically acceptable salts of Formula I, II or III, above, including racemic

mixtures and as both enantiomers.
In yet another aspect the subject invention is a method for treating
25 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 disdrders, drug abuse and addiction, Parkinson's
 disease, sleep disorders, circadian rhythm disorders, anxiety disorders or dementia.

30 The compounds can be administered in an amount of from about 0.25 mg to about
100 mg/person.

i 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

35 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
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Rlerr] is (Jerr] - C[err]. al kyl, Cerr] - C6 alkylAryl or Aryl; Rerr] and
R5. are mdeaﬁaggﬂg H derr] - (err] al kyI Cerr] - C[err]pcqm’ggly,eey“b or

ere mis 0 or 1. 20 In another aspect the subject invention is

d're¢t ed towar&' %Q&?g&'ﬂf ﬂr&h@ff fEHhh &N @og,g]%gm&l Gomslibingy Formila

I, I'l or Il ove, Inc ng rac C mxtures as both enantlorrers In
yet anot her apbmunadelnecallm,amptahiwemmmrl&bluzenmet hod for treating 25

scht zophr eni a by agnm nJc St &é'ern??r?e %Wﬁ%%ﬁﬁc” ek1¥]p§fl£ .ﬁﬁ%‘ﬁ O%Wégﬁta of a

conmpound of For mul I zophr eni a.
The .conmpounds pnirxﬁﬁnfemlcal dompoksititn for Itreﬂmmnwhmrm rserdtetnm disopd¢rserssociated

suf-fering from schiz reni mani a, depression, ri.c disorder drug
abuse and. _Qdd?"é‘?ﬁ g‘r‘? gc%éfrﬂf’ﬁz](?rfeﬁe E@&ég’ty SPRRES} s%rfgti cnvece}x?%u’% affla rhyt hm
'di Sorders,  anggmpoursii sOFstena df IdanHD with a Pharblceutivalipweckptable daerier or - -
adnini stered in an anount of from about O.25 ng to about 100 ng/person. In
- yet anot her a@ﬂlé%ftt_ the subject invention is directed toward a nethod for

treating central nervous system disorders associated with the dopam ne D3
receptor activity in a patient in need of such treatnent conpri sing

admi ni steri ng CATREDRDESGRIPAEON;OF HEBHEINNENZTION ef f ective anobunt of  a
F | |
the compold of For g Attt fiventon fy GiLteRl caRaf ohiibobui v dlikmablitically Y

PCT/ US97/ 07658ccagitrbie salés ofiFormulad, [bom11d fas aleplebedrabavetin cather gapesict arqrure
conprising a pharaceu | | y-acceptable carrier or diluent. In yet another
aspect, the s%b?%t&m? nfléﬁlgl on is directed toward a pharnaceuti cal

conposi tion for treslkyligarecnkrtaleightrorais aiybbeatohssudeasmatieylceidiyddpropyl, t h

the dopam ne Egtyi,epcee ;l?%e:?ﬁf h\elxlltgr}/ oc{‘.)_',H‘p:a\rledS 1sonr%enc foe;niseﬁ';[elrg Ef' amount of a

15 "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,

20 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, sulfufic, phosphoric, nitric,
benzoic, citric, tartaric, fumaric or maleic.

25 ' 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.

| 30 - 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
l. 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
35 severity of the condition being treated, thé age, weight, general physical condition of

the particular patient, other medication the individual may be taking as is well
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~thi ophenyl, oxaz |, ,oxadi.azol e, benzotriazgol e, benzooxadi azole, thiazole, ... .

“and isoxazol yl . Eh\#’ {'} WS hae L?B@'PPF%@%&E%&WK’E@R. Aropanentieal gf_,lgc.gat,able

~chl orines beafdredilasitér biliér, SéH__B@_éﬁﬂ‘liﬁlﬁtr_afé@irﬁE‘tﬂ&apgﬁﬁ&bg__p%;%xﬁééﬂl_o%qa_lm__.______
al kox

conpound of Formula I, Il or Il with a pharmaceutically-acceptable carrier

“or diluent. DETAILED DESCRI PTI ON OF THE | NVENTI ON 10 The subj.ect . ...

i nventi on MO 84548 ed t oward conpounds or pharnaceutical |y aarmegpdoaibesesal ts
of Formula I, Il or IIl as depicted above in either racem c or pure
enant i oner fkoows. to'thbje/skilled én tineattoarel ghit bo mare acanabdn datepiinalbh as

‘methyl, eth . | . hexvl . hept yi |_and,i i
Torm i nor ogteesfERRthe biskfeyelE Hhltanttioh of sERictive sPtend i pie Fiient's

bronmi ne or ibbmidrend/drAthel patient'’s wegoned enyhe paticutirsshdition kA kydated. :

~sul fonyl, sulfonanjdo, trif|uoronmethyl, thifluoronethoxy, | y, <
‘triflate, oP™QuBtg§ectpiefonallgviptethe dpnixal asrvavssysiem disprder ish sednest tsf the

- bot h i nor gaghgsislogical sditio QiddBosel) OTRE e&ﬁﬁ&ﬁ%p&ﬁr ' k&@tédy acceptabl e

salts include salfs of the follow ng acids:” methanesul fonic, hydrochloric,
hydr obr oni cintsayengusly, intraspeanlsndy, tapically, transdesing]ly siuth ias bytskin patches,

fumaric or nG. T 1. f Formula I, Il or Ill are
runar | P’gql:cpallg or oPally to ﬂay. &%@P{?&#ﬁ%ﬁ 3

facti ve oral

or " parentera frrula I, Il or Ill conpounds

. can be dlven in Fbkicdmpositigas bbthmpmseit mvehtitnh e4s bopresepsad fof adaiinistin-be

cgiven in |igui sage f suc s.elixirs,, Syrups or suspensjons as jis
nown 1ot nhan te BERAR 4okl (Ref S5rtoBiSs i ph dopdin omar s i epavier,
cor 111 conppilisgpoéergi gemules, stérild pdeattgeal fsolutions thrishapernisione orl sakitRls 030

can iven. in the anpunt

"Typically, the canmpoungds of  Formula I,. Il or 1] he.
of Pabout o, ERERBER LR Fater ARE Riesin ofh @hplsians coBe P B sioblg quantition of
Preferably, thbaiipdunidp sapgusitories a8d da ¥luid s@spendRes ¥ $6RutiohBe exact dosage

and frequency of .adm ni str.ati on. depends the particul ar conpound of
For nul aqg, 11 or PPy Pragféﬁ‘,’m’tsﬁ‘?tf?&r ﬂtgﬁ'f ﬁ‘ﬁ{bc?fnéil’ldi Bt H@?%@ f?'f’é%lf’%'tl,beﬁ%‘_ 35 -
severity of paRd. FUFdirepAing 81 cérhpdifbns 4te A0GbINE BRlcomPeARE 2hn BRMRIxEE!

-condition of '\532‘!6 Barti CLfI_ar gat Il ent, other nedication the individual may be
o entional ingre

‘taking as i¥%!

ients such as talc, magnesium stearate, dicalcium
phosphate, magnesium aluminum silicate, calcium sulfate, starch, lactose, acacia,
methylcellulose, and functionally similar pharmaceutical diluent or carrier

20 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. |

25 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. -

30 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 into a
suitable vial or ampoule and sealing. Adjuvants such as a local anesthetic,
‘preservative and buffering agents can be dissolved in the vehicle. The composition

35 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.
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VO 97/ 45403 ' . PCT/ US97/ 07650

'known to those skilled in the art and can be nore accurately-determ ned by
measuri ng thewﬂwfé‘q:‘evel or concentration of the active conpolfK/V$P7{ORES0

patient's bl ood.and/ atlept S response to the particular condition
bei.ng treated. npounds, ‘along with a _

phar maceuti cal | y- acGempahltxananndmgrex@érmwnhﬂeﬁhtpld%dfé'l’évfeﬁrdxhﬁ;ﬁihst& test
adm ristrated in a trhe )g%eémacol og;l_&‘al amount effective
alleviate the Conpeundsliopmula ] cpiopeting sri Fﬂlpmeasmqoaystm@hydm-azfi-

physi ol ogi cal ﬁﬁmbmmﬂu@ﬁﬂa&ﬁduﬁmémﬁnm@"&@7@%%9' d%gx goM) and

i ntravenously, t r anuscul; 4-0pi- camoi/) -4 rapnsderral-by--sueh-—as

pat ches, bufcal I‘ﬂ-s(wpq;paqa Flo) 7 Gimeohc0.5 pdM) fop D2 1 DB(binding 31te'Ehe N
corrpositlons Of esbB&ively2 S Btht] Y ANt e m ni tra-

to humans and ot Eerlvel’ratgf)rat es |’rpﬁ|‘]tc%§gg§a% ?ﬁms%b {11%?12 nea%' @f‘genmen
capsul es, pil I@On%meptgﬁamre@edsnéﬂloe[{p&ek\mrahse;bI (@hienG.1or Nature, 343,

suspensi ons, t [ aSUS ter in oil
emul si ons cont adl%n(l ?gbjéjualnt(a;%l& Rﬁ‘gn@? ] es afq]ie';écmﬁt?g@g giretis@rand
in fluid suspestomonin Babledl uti ons. 15 For oral. admi.ni st ration, '

ei ther soljg or fluid unit dosage forms c e- pared. For prepari ng
sol i d-conpOsi tions such as tablets, the c can be nmixed wth

conventional i ght s suchm , magnegigipdst ear 3;q %BI cal ci um
phosphat e, magpesi um al um nunbgrééﬁ al crum sul f at e, S arch, | actose,
acaci a, nethyl€ellul ose, and %haq) ;7 si RELE} phar #486uti cal diluent or
carrier 20 materials. Capsul p8-BOR-CILORE edgpy m xi ngghhe conmpound with an

i nert pharrraceutlcal di | uent § cbfl | 11 n the mxture into a hard gelatin
capsul e of apptopriate size. B&RO E caf8lites. are2pbepared by machine

encapsul atijmn of-a slurry of qu;@pjm@ §glan acce'@?abl e vegetable oil,
light liquid petrolatumor other inert oll uid unit dosage

forms for oral4 admi nistrati onP3ROP-LLGYEups861IG xirs, 732d suspensi ons can
be prepared. The forms can bepgifsplctesNEn agppqueous \{Sén cle

5 D2-DOP-CLONE 86170 - 786
| D3-DOP-CLONE  SPI *
20 6 | D2-DOP-CLONE 86170 1684
D3-DOP-CLONE  SPI 1453 |
8 ~ D2-DOP-CLONE. - 86170 - —IF-mmr -
| - D3-DOP-CLONE  SPI 87
K . D2-DOP-CLONE 86170 ¢
25 | D3-DOP-CLONE  SPI *
10 D2-DOP-CLONE 86170 324
. D3-DOP-CLONE ~ SPI 18
11 D2-DOP-CLONE 86170 >2235
D3-DOP-CLONE  SPI 185

30 * md1cates compound was inactive. LTI T
Legend of Examples: Formula I wherein n is LRy and R2 are n-propyl Y is H and
X is subst1tuted at the 7 posmon as follows

- Ex. # X Ex# X
3B 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 CHzNHsoz-4-methyl-1m1dazole 8 CH NHC(O)-4 -Cl-phenyl
9  CH,NHC(0)-4-CN-phenyl 10 NHs02-4 Cl-phenyl )
11 NHSOz-4-CN-pheny1



together with sugar, aromatic flavoring agents and preservatives to forma
syrup... Suspensi.ons .can be prepared with an aqueous vehicle with the aid of

a suspendi RgoagRedpz Such as acaci a, tragacanth, nethyl cel | ul operrisehiéiesoe

l'i ke. 30 Fpr parenteral adm nistration, fluid unit dosage forns can
be prepared WkiwdsZddie fof CabRN)Coinfefifioh dirdifi bkﬁeﬁ:ﬁl@hfs' énplofed ERPA dilftions
solutions, the conpound can be dissolved in watekq injectiaon and filter

sterilized beftsskcympounds offfesmupla ll competing Hithy Héﬁdémrepﬁﬁang@afr Prighydro-
Adj uvant s Suﬁﬁ-x?:ﬁdﬁzd(@%al mmﬁ,emm oa'éﬁtﬁeern»aahbﬁﬁrﬁ@dsm"ﬁ €2 CgnAERNEsMIaN

be .di.ssal ved. Lné vehicl conposi tion can be frozen after

f id li-ng.int oand VE)-7T-0H- Q%T\ﬁ'ﬁ'a'?r@ édl%ﬁdmm@lc 0émMi e PYepdi P3 b@tﬂmg

%wgg rag t t Bl REieabay. IRahfieRY. 2kuf Y PHRGHRSH t&e%é"ﬁiﬁxgcfy %gg)] .

Bi ndi ng Dat aestmuma;nploasd r&b mpedpitotiscrxpbéssed iy CHQE] edlst wererngsedy dGhad, &bn
di lutions of St - _FQqr. C ehd Ng Wi th .
(Lerr] s (NeER p#g%ég@g@%aaﬁgﬁ#%%w Lol a5, 51-60 (1993). ki

|2 i Ivflaz o((]I 4,5, &%luba Wérélﬁélbﬁla?é&bsﬁﬂpﬂﬁ (Clgéxﬁgﬁmmmm)mb 8&11& ?eshﬁtﬁgar@'sglﬁge)m in

n and 5 . erone (. " 107 5n or D2 an
binding site aﬂ?e‘ig‘gp‘qul?‘ s(ﬂfﬁﬂ%’r‘a& uRdgr "ﬁﬂ’e 53, Pharmacol ., 202, 289
(1991)) kp each experl ment, cloned rat TA@INEars expressed in CHO K1l cells

were used. (Chio Nature 343, 266 (1990); and Huff, R M, Mol.
Phar macol . 4@—%&95!@1@4@93)) Th&eespiar t s dagandhown i n TadfmM 10
TABLE | Exangpge RmeDb@fCLONE selmgand a7 (nM 2

D2- DOP- CLONE . 861___70 . D3- DOP- CLONE SPI 32 3
D2- DOP- CLONE 86170 D3- DO?@@LQEE ~ 7-OH-DPAT 6 D3- DOP- CLONE
SPl 53 12 ' D2-DOP-CLONE — ‘86170 184

15 D3-DOP-CLONE  7-OH-DPAT 8

Chemical Synthesis:
Scheme 1 and Scheme 2: (Formula I analogs)
20 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
group with triethylsilane catalyzed by titanium tetrachloride, to give 8. This
carboxylic acid was converted to the acid chloride which then underwent an
25 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),
30 - 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
N m--——w“—wtreated w1th various sulfonyl chlorides (Procedure 9) to obtain sulfonamides 10 -
15. _
 Sulfonamide 11 was further transformed to 16 (Scheme 2) by hydrolysis of
35 the nitrile with hydrogen peroxide to obtain carboxamide 16 (Tetrahed. Lett. 1989, *



4 D2- DOP- CLONE 86170 772 D3- DOP- CLONE SPI

: 109_...5_ N W097,(45 03 D2 DOP- CLONE 86170 _ 786 D3- ¢rrbtddreso
SPI . D2- DOP- CLONE 86170
1684 D3- DOP- C?% SPI 1453 8 . , D2- DOP- CLONE
86170 17 DOP- CLONE SPI 87 9
D2- DOP- CI_O\lE 86 Prtmary amine 9 was2iso converted into carboxamxd%_l@@ncbl@qgmg the|
* 10« : 324 D3- DOP- CLONE SPI
18 11 aPPmP“aQ%éWE ‘-’hﬁ%‘%@cheme 2 732235 Da- DOP- CLONE
SPl.. L 195 4391 bidnnide Fawes treaberbwith t«hstyﬂmmmvéllowggdwd of

)E('X? gplsﬁrist—%[;lrj egyl;g‘?er £ nkécﬁel 8&65@:“ stgagz%:?és(g tﬁo?ye?l?é’xy)aﬁ{rﬁ uhd and

ggm%% j— CNpphgay |(Scheme 2) to affcdd ammelﬂ\ltfe@;zrhédq,etn lE9Bd, 449). G\E‘hlrs] amllneéﬂas
err] rr en

CH err] NquNeqttfqat@F’nﬁ’f ulquxy}jghlspées $o obtain sul?‘onam 5'5058 an]d El P y

CH[err]NHC(O)[err] Cl - phenyl 9 CH err] NRC( O - 4- CN- phenyl 10

NHSO err] -4-d cigen yl 11 Nqu err]-4-CN-phenyl -7- WO 97/ 45403

PCT/ U897/ 0765@chemgd :(ipranuly I paglegs) conpetition binding experinents

F[Tg'.r.ﬁ’ed o‘(?‘d’?gr gb;ﬁ'igf%%ﬁbigél&%? g{l.h?géfgﬁ_?&%slﬁs, 285425 blotERBR Sit'd BOE Eroup
4H i m dazo( 4, and-the) gubjectedio 2(éte]-helvger Rxchrmgei witie t-butylBE1461, folléted by DMF
Q / ml T ZnM 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
15 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
20 sulfonamides represented by 27.
Anﬁne 24 was also condensed with aryl carboxylic acid chlorides to generate
. amides, which _v)ere 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.
| 25 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
e 30 to undergo. a Curtius rearrangement with diphenylphosphoryl azide, trapping the
| isocyar;ate intermediate with t-butanol to obtain the BOC-protected product. The
e 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
. 85 (Tetrahed. Lett., 34, 23-26 (1993)). The acetates and trifluoroacetyl group were . ‘



and [[err]H -7-04 DPAT("7- O+ DPAT") (107 Ci/nmol, 0.5 nM for D2 and D3

bi nding 5 sites, respectively. (Lahti, R A Eur. J. Pharnacol., 202, -
289 (1991) YVQ $7/454% experl rrent cloned rat receptors express"&i‘mwwﬂﬁom
cells were used. _(Chio, Nature 343, 266 (1990); and Huff M, Ml.

Phar macol . , clegved I’J%Dbi‘sfgaﬁ% iheprodut Ayiated Vot sipameRraEeh te Rlford 57, This
Chen- Pr ushoffol Rukdibd v B oNI9ihind 18Tl Einidindd bl Grdibe bRz, SORRGUAK

.prepared under Schenme 5
f:ngQJND # the allyl group m@mqypd with l‘pgag@pum catalysis to gffordi3f 5gnne 38 was
'5255)03 CLONEonadd3dd %vét.l-b\da_{mds &Elsul%gigghlmaggp&gﬁﬁre 9% o afio] cf‘lulfonamu__i_ee:"
iD3 DOP- CISONB9 - 46. OH- DPAT 3 Chemi cal Synthesis: Schenme 1 and

'Schenme 2: (Formula | anal ogs) 20 The N- car bonet hoxy anhydr| de
prepared from D aspartic acid (1, Schene 1) underwent an al um num chl oride
‘nedi ated Fr Seﬁehxﬁaf(l"‘snmﬂatl!mahgd) bromobenzene to afford ketone 2. This

ket one underwent _reducti of.,t he ket g et hyI | ane

catal yzed by tité’rﬁFﬁﬁP @gr}%{ch i 9ec- 19e62'§1’1 ’g‘ %ﬁ&s{@& rﬁlyé?,q (Pcheme
‘converted tg) With Aghdbus Pepdhlsiec ¥ G I5RE R WAL IRBENOUES. ZThlﬁkéthé\ “hiderwent
chl ori de catal yzed Frjiedel -Crafts cyclization to ohtain tetralone 4. This

ket one vk rednstive fwmntw .veﬂhwerppﬂﬁeun% 55ing, 50 B spyhydrogenatipn gas and acetw
tetrachl ori deig 3 gﬂaﬁuh?bﬁab iR e&anthemarﬂaﬁﬁtebgﬁa}ted WinS WP Whd S6tatidd

hydroxide to give 7-bromp-2- aminotetralin 6,° which was then alky Iatedto
give 7. Trein serdyweid t Rreatmept weﬂb%w?elw dicarbonate in ’Iﬁﬁaﬁwd@dltba@f)@y
trimethyl si #)yt%t'eé@ﬁ ofind [50) aﬂﬁg 1%.7% it Gl hlox%%en{e?xlejs ‘ﬁﬁg'l Qmﬂﬂﬁ
‘aqueous hydrolysis, ve ca oxam uxi ng thi s carboxam

‘wi th boranein ébmbt&sdnq:mofrléwd{ and t:tiet}p'iammqmegrvmeulgqnyTMysswﬁhme@ Ppyridire
treated jt b
: SLF? oﬁam\gdes% l\igﬁép%%cag}l ? onam(r';)gi &rf %g%m(' ur t ‘é;’o%r ?trl g%csl?oa rt ?r'z\:%délt%l V.’[ém(lge 52

'2) by hydr okjfter svookuR5 Thirecauld be lcenweirtdd toyireodjpropytarminecmalag @G39 byfueatmg

car boxam de 181 gx %(tngzx%g?opan %Il cet%gﬁxgile in the presence of potassium carbonate.

Scheme 6 : (Formula II analogs)

20 Diyne 54, whose preparation is already described, was treated with N-
benzyloxy-2-am1noaceton1t11e under the influence of cobalt catalysis (J. Chem. Soc.,
Chem. Comm., 133-134 (1982)) to obtam 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

25 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 arylearboxylic acid chlorides (procedure 11)
to obtain amides represented by 80.
Amine 57 was also treated with aryl 1socyanates (procedure 33) to obtain

30 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.

35 This amine was protected with a BOC-group and the compound was treated with n- -
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WO 97/ 45403 PCT/ US97/ 07650

-949) . PrimaryAiand Was al so converted into carboxam des 17 pptkidoSiotsond
t he 'appropri‘é'te cgﬂoxyl ic acid chloride (Schene 2). Aryl brom de 7 was

treated with &-but-wl:l 1.1 b | hﬁ%\;l '

‘then by sodi uku&%&%hﬁe?%%g{rﬁ%é a uﬁnﬂﬁ?ﬁigg% ec?ggﬁfgﬁe%%hﬁéggg? ordto_
ami ne 19 (Tet affordialdebyde 6598lhis aéy)ny& was candersedasith hydraxylamine hydrogigtide
chlorides to ' | fQpan ) 3 .7 s

10 " %t 8 Bfteln B (R B s etk pigy 5ORTESY oy PR & dorf O o
BOC- gr oup and aldmeinwsubj%clind tb obteh aminel 65 €This aniian easviirédtet] -vidb -1 - t-hi -um -
fol | owed by uench,.t o_obt ai.n -an-al-dehygde: - Tht-s al dehyde-was—reduced " =
wi t-h sodiu %&9&9@}%" 85?%“18%%&%%&%@“_.___

thionyl chloride to obtain the benzylic chloride, which in turn was

converted int he benzylic azjde wth sodium 15 azide. Pd/C catal yzed
hydr ogenat i on%é?i’eﬂﬁeg' @Y‘Efe'“'a‘f?t ®¥nzylic amine 24. This anine was

condensed with various aryl sulfonyl chlorides to obtain the sul fonam des.
These were treated with trifluoroacetic acid to renove the BOC- protecting

groups ( pr ocedbedyisyxy.ifiate §9{&atent:tidhwes adkviptedrmish ygrious glkyithadideswsing -
al kyl-ated i t DMPE J 3 ' ' _ ' .
sul T onan ds. RoBkalRPSIRENE tER O SEUFP e tnrb iy RlhiEs TOMY (et S, Thesd
car boxyl i ¢ acixifletd iptémesdiates yeare caneerted viescarbaniyddtiorensing lpatiadapn atemtednd

L or SRk Rt b 2o P RER o RSP st
anal ogs, repr 89eht gigldthe3fetiy ester interAradivted 74:V7s Fheso methgbasterss Wit h aryl
Soovanates | P PRk T VSRR LS BSOS AL LA SEERAT
_ 15 using formamide and sodium methoxide (procedure 40) or converted to the
alkylcarboxamide prodﬁcts 82-84 using appropriate substituted formamides and
sodium methoxide (procedure 41). The primary carboxamide 81 was further
elaborated using sodium hydride and an alkyl halide (procedure 42) to the
alkylcarboxamide product 85.
20 L |
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.
25 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)

30 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).

35 . [

-11-
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Diyne acid 34 (J. Chem Soc., Perkin Trans. |, 1215-1224 (1986)) was

I nduced 30 to undergo a.Curtius.rearrangenent wth di phenyl phosphoryl

azi de, trapmowedsies i socyanate internediate with t-butanol tecissvoréshe
BOC- prot ected product. The BOC-group was cleaved with trifluoroacetic acid
to afford theSghemuarl: §Rormuladiiagialogs) t hen treated with trifluoroacetic
anhydride to obtain 35. This diyne (35) was treated with WIkinson's

catal yst and the 1, 4-di acetoxy-2-butyne to afford 36 35 (Tetrahed. Lett.
34, 23-26 (19P8) dicafboaylic atidt92swas doridenbbdiorittnesiigis ydrapines i acdic acid VO
97/ 45403 .. PCT/ US97/ 07650
cleaved wi th B3 334135 (RrosedRRa . kyl ated with n-bronopropane to afford
37. This diol was treated with allylam ne to give the 5-nenbered am ne
ring; subsequentTy the allyl group was renoved with palladiumcatalysis to
afford 38. Anmine 38 was condensed with various arylsul fonyl chlorides

(procedure 9) to af‘}flé)f'cﬂloﬁ’i‘ﬁé %‘ﬁf@d‘ﬁ?& P- 931901’11 S@xem%cf‘ﬁp?uéfuf EPfH%l"épﬁ}anon of

anal ogs) Pyridone 47 (J. Chem Perkin Trans. hydrol yzed

(Schene 5) withe Iévc?mpias I;ﬁeﬁfc@hns)mvena@n cﬂwetb @S[Getceqt@rmf &rﬁmphe ﬁewbnéx was

Thi s ketone ung x)’&eﬂxtthjeodo gﬂﬂgts %En )am nation.w th n-propylam ne using 50
p.s.itT hydrogen on gas an ace I'c acid and platinum oxide in ethanol. The

propyl -subBti t ut ed’ am ne (49) Wwas obt ai ned in good yield. Treatnent with
Thi s was condereaie HOp-Aipsab - et oy B o R RREF 1, he pr esence of
DVAP -and tri essobeadenebutanoice apid.fony| oxy substituted pyridine 15 51.
amne. 52 af ter worRapieh @ HROHPRERSEnE GHRACFL B (0% AE S PP og
( gf)asglyupqegta Ir a{)mzr:],’\&ﬁfdb m Esgmm@rmnﬁ&g%ﬁ&ﬁahg %60 mlé))ewgg c&d]@d X aRease animmum
a/hose pr epRr &5 @ﬁ‘iq g7&i3“e§ed§}asc|%‘i‘g%| oyes 1 menute (exotheropeby, The darE‘ red m”‘ture

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
20 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 Idiethylether. The combined extracts were
washed with brine and dried (MgSO,). The solvent was removed under vacuum to
25 leave the title compound as a foam, 149.6 g. [alp = 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"
30 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
35 extracted 3 times with 250 ml portions of 10% sodium carbonate solution. The .

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

-12-



benzyl oxy- 2-ami noacetonitile under the influence of cobalt catal ysis (J.
Chem Soc., Chem Conm, 133-134 (1982)) to obtain heterocycl by
BOC- gr oup WaYOIUEPAd with trifl uoroacetlc aci d and the am neq’vvas %Ij’-}lg Dt ed

Wi t h n-br onopr opane or

catal yzed hyd?‘Blj’EﬁgP %nl%f‘% 'i}gm‘éf’f:% }é‘?’rﬁl I%E/]HQ %%Sﬁlgéﬁﬁ?%ef%égf\ggfﬁ th

gg yl ggl fznyl aﬁ%%ﬁﬁeﬂdﬁﬁile(-ph&mdltbgeéaae 4 whitetsalid. sﬁﬁy&taihmtdmsfmmfbybnt ed by
- m ne s also trea with arylc 0X

ot coadur o1 15catatalikant eant oo Lie sPapRNER §eHED Sl 1640 of 748 B 136-

treated with ngydc)l g gyanajz‘éezsf’g[ GEEE fc 3P)8r0e).obtain 30 ureas

et Siobroeadige thMavhul (o GBSO b At L8 ° (! v

eyanobor- ohydrhmghgﬂ yifiabanteO acetic acid and pr opanal to afford 64.
35 This am ne S protected wth a BOC-group _and t he conp Pd was .treat.ed
with n- . WO 97A45$®§nsmn of (R)-4-bromo-0t-[(methoxycarbonyl)ammo benzenebutanoic acid

T AR SRR et s o

di met hyl f or ma IS a was condensed WI th
hydr oxyl am neah&dmlyhbhlomle (ﬂ&labl‘)auere @Gdded)x Mine mtmswa%gnwé ati Q°F fo

e ) B oA 1 R Pl

am ne- 67. ¥ orop enyl1socyanat e
?gt ain U2$i4§38nd &ﬂ?ﬁfﬁtrﬁ chfjo?ﬂier(%a gd) wasladded pib’i‘bmrimde oxer, 12 nfihates. 6§1e _

at ent was al kyl ated. wi t saIkI | ide
hydride in. DVRIRETE s SHIr e af. &&%ﬂgg %‘fl??)‘?rc?ﬁeod% glggﬁ(%ur fdlggnh%
tri I | ?t e | gt ihggfgicﬁio?ﬁ a}/]@m t&;mﬁweﬁﬁ@dhlbkﬁoﬁﬁ;(bwéﬂlﬁhﬂxﬂﬂ%mﬁiﬂm Thé hsigturewas
acetate an i s(di phenyl p i nopr opape) under carbo
at nospher e (pP%Sfé‘éEFG dwaee) With £?‘Z’Wgﬂ?‘% H‘gttpi? Iexggfférw?’iﬁ‘@?%’(?gp ‘ﬁicyésw‘gt&r’ﬂ
These met Sath2heed MR AbORIRERLRANUAEA befhe! OTIR Sdiation Raspirie®(MESO,),

car boxam product s 78-81
and the solvent was removed under vacuum to leave a slightly yellow solid (91.76 g).

Crystallxzatmn 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
20 title compound- as an off-white solid (6.81 g, m.p. 111-112°C). [olp = +43° (25°C,
- CHgOH, c = 0.8143).
__ Procedure 4:Methyl (R)-(7-Bromo-1,2,3,4-tetrahydro-2-
ndphthalenyl)carbamatg. 5 '
" Intoa 2-1, 3-necked flask equipped with a mechanical stirrer, a 125 ml
25 addition 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. Titanium tetrachloride (76.2 ml) was added via the addition funnel over a
- period of 10 iﬁinutes, and the mixture was stirred at room temperature for 24 hours.
800 fI‘_riethylsil_ane (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%
sddium hydroxidé solﬁtion. The solution was dried (MgSO,), and the solvent was
- 85. removed under vacuum to leave an oil which partially crystallized (122.9 g). The .

mixture was diluted with hexane, cooled in ice, and filtered giving a white solid
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15 using formam de and sodi um et hoxi de (procedure 40) or converted to the
al kyl car boxam de products 82-84 using appropriate substituted formam des
and sodi unwoetvhsnsde (procedure 41). The primary carboxam deCBUSHEE765MLr t her
el aborated usi ng sodi um hydride and an al kyl halide (procedure 42) to the
al kyl car boxe&&&ﬂeg)pr@:yscalhsﬁhorﬂﬁ'oihethy}dtwye/hasatmrgwé the éitlerompobail asas

conver o0 | gabeu FRBIAEE £ 15 BISRThATMTR. ORISCT LRI 0,

hal i des (pr Q)tﬁdslbﬁta‘iﬂéd tChgallHFEEG aaalyars (Chinslzel OD dohonnyDaicel @hehols]., The
di net hyl est patent 4714), was h lz dto,t oxyli ¢ aci.
usi ng aqueo &V‘ﬁﬁ@qpﬁﬁ?ldeelbetﬁa@eﬁ% H EoYiTats: gv\gig'ta#) ?\g and

cyclizedsW ¢dlumMyRRbWEBIEMAM €1.8%9, 816% m&\ (am%) G086 irdint @6@%0? 19@7(xﬁanCedur e

46) 30. or alternatively condensed w th various ani nes in_acetic acid to

gi've 95- 1243 §%bcEhe racempte &'Sp%%'ﬁtreflélr?f?o) 866 min QA% Ledacet 5 e

corr espondi Msb%m%y 29t7'9Vxﬁfn &)42%i2§3 33474 {d5o2i Of @metacoaassd)
(procedure 47) . I nt er redi at es were al so &l kylated with

various subErocedw ﬁa(Rhwmglv%s%tergahxduo -2amphthalepaminelur e 48 and

~50). 35
PCT/ OS97/ 07i§0§yuh4éégéfﬁte((ll—'l)ngl a | anal ogs) The di carboxylic acid 92 was
condensad with vMethyls(Ry@baznnes2,84- mmhydrcaﬁmaphthagénad)caﬂmﬂﬂé (§ptﬁic@jur e

51 5 The-foll d
o bpar at | onEbPoraeEs Byifeied 6. 27 e F LIRRM e RbReh Bht el et Poneet
Exanpl e 5 whdfix forswbiagsi Theiethiid vaprathavedanidee Mhcuum, 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

15 with brine and dried (MgSO,). The soclvent 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.

20 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

25 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,

30 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

35 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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10 Procedure 1:(R)-4-Brono- [err]-[(methoxycarbonyl)am no]-[err]-

oxobenzeneb i cid. 2 A mxture of bronpbenzene (373 g) R
(R) -2-car bo#&&ﬁg@é&% nosucm ni c anhydrl de (1) (90.51 g) in- d| C ?’grsgﬁ%?ﬁﬁane

(260 mM) was coo] ed um num 15 chl.ori.d .

boor 1 hi ot e opatener el finkl s Hadth i SYnEs pviti Betifg of f Hiplifed lnfihe HHKEGE

for 30 m nut ewaantirpdd fo@&m ﬂddﬁﬁmait&ﬁﬁnﬁﬁes ﬂ‘rhﬂeuhylsﬂyhsmnyxggtee(l%nmo&ﬁ%d

onto crushed i ce, d concentrated. chl ori,c,aci d,was ,a

ek g = R e G e R i T e P
the red- br own nitRh&sia2id @b@aﬁp@&i;ﬁﬂat&a%ﬂ a.\semmrwer:[&xe&eaebiai ﬁﬂxtlﬁédvatshﬁzenched
aqueous was 20 . extracted_ tw ce, ‘go L -t h-.di-et hyl-ether- The co ne%ded thg ----------------

ext ract.s wer e Witk he% hydrochipricaacid, ap PL, SHETAPEOr

car bonat e. Th‘is%"éﬁ&hﬁﬁ%ﬁ%&ﬁ@éﬂt Théf"?xre% biRs el ééﬂti&?:téii %Et,'l‘:)/ch@ﬁﬁ}ﬂéﬁhe? aghedh i n
ice, and acidifred wth conc. hydrochloric acid. The acid was extracted 3

tinmes with di tetnghysrofran/iethylethern&heccombined evirnets\weers avashied with ibmneand

01128 (AOSCL el o aohgah e v TR D VG Rl BB

c = 1.0352). PBrpstellizatioR from ethyl acetate/hexane gave off-white crystals (6.30 g), m.p. 132-

(R) --4- Br omm- d t hoxycaLban noj ebutanoic acid. 3 A

sol ution (r){p (;)ﬁég bﬁoggo" géf %tﬁbé?@%ony?}% o] - [ er] - oxobenzenebut anoi c
acid (2) (74. Progpdare 8i (R)-B(Digntdpylanting)-5(6, 28 tpahpden-2182 ) was
cooled to O[err ﬁo and %t ani um getrachl oride (99.0 nm) was added

dr opwi se overnggé?lé”d‘eé'f with stirring. After 5.5 hours,

E“ et hylt si | a][le (72Aﬂ§o)uﬁiﬁ$oigﬂﬂ€(l§.) 7]§(|El£brbﬁﬂa¥ﬁﬁﬁé)t$t S,W@getﬁﬁjgdrméah room -
errpera ure t1or ours._.an rerl ux QqQn e sSteam ba or ours. e
m xture was cBBPlé'g‘ Qfﬁ&%f&ﬁ@ﬁlﬁd@r@b (B &8 grppryitetrahrdrpiuranvas stipgdati rogm

with di et hyl etdifperatilie éiﬂnltﬁraﬁ‘éi dBh OBy 1R dSEdrpleR 1 £0.0a8 el 1 Wh1) Ry sediewiyand

35 extracted 3. tines with m portions of 10% sodi um carbonat e

sol uti on. Theadthi hendke inibieb rershien,pubrded vibermgiterhyRe tieated alowsfiae fpn 2
I ce, and aci dghy£0TKd klixtube was cooled in ice, and water was added dropwise. When the

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

was refluxed for 2 hours. The mixture was cooled in ice and basified with solid

20 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)-5,8,7,8-tetrahydro-2-

25 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

30 and quehched with 10% sodium carbonate solution. The mixture was extracted -
twice with diethylether and the combined extracts were washed with brine and dried
(MgSO4). The solvent was removed under vacuum toleave 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).
35 . ' .
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WO 97/ 45403 PCT/ US97/ 07650
concentrated hydrochloric .acid. .The. precipitate was filtered,  washed with
wat er, andwdrs7@sseander vacuumto | eave a white solid. Cryst @crrusatiomsse f rom
et hyl acet at e/ hexane gave t-hetitle conpound as white crystals (52.7 g,

74% m p. 1BEXAMPLE2: |(8)-4-CyenclN{ET«{(dipropyPiming)-(25[err]C, CHerr]OH, ¢
= 0.8709). Frao.? BA4ES @d%%@a&ﬁt&lé%?#@yﬂbtzanéééesttﬁ}onaaxxd&e "1y 0X0- 2-

“napht hal enyl'y¢arba spensi
(R) - 4- br ono- [err][}s[ixﬁgrptd@edg{maﬂ bomlhhmﬁa]dﬂer(metﬁmrapﬂamm)tsje 43 (97.0 g)

oxal i chl PR L TP BRI A PPt frovBRoBlisnp PP

for 5 105 ntkigfids. a?t_dxfau‘aubﬁw &eamet@truﬂgr é@fe Ja s'_arﬁﬁﬂhl reetiicH RisSc@YdthilzBd Was
cooled to t?ﬂo[er r] and al um num,ch] oride e was addedﬁébort I onwi se

over 12 mi nifeasethyfacetata/hexang e give 1} o cdprkemfraﬁ aleimgy 94P5R Wit d¥lmd

pour ed ont o, gghigsear gH?iE)HC"e‘ olfg7ydrochloric acid (300 m), and
chl orof orm (100 m) stirring. The m xture was extracted twice with

di et hyl et her.,, and the extracts were washed with water, saturated sodi um
" bi car bonate I K :gﬂ Y6so) ), and

t he sol vent "was rermvegw‘1 elém\?gcumﬁq f‘ﬁk’w’% eas |gjﬁ‘t%£ %gv{'é‘]ol I d
(91.76 @p. mmlwhalmﬂmthyﬁbemhemdfoweolmrl ess crystals which were
filtered, washed n er Vi 9, 76% m p.

116- 117C). The f%ﬁg?%%%%e%lagg °§X %&uﬁ%&% ﬁg’é‘ﬂ?ecryst allized
from net hanﬁ-lnaphtl@ﬂmemuﬂ'mnafmmméﬂ)za@as tredted mmm&ohmahemlfmwh tlileridel i d

¢°=0. §1.43) Porigaiich e Shidmbipprertiy krvS hobid whish S erisbelip o B

napht hal enygx)véa;hbaittd cmpoundt ®ldtleds krystale€akigdl 72°@) Kiogg s PIPA28PC 'CH,OH, c
nmechani gg Stlé@%l’ a 125 nm 25 addition funnel, and a N err] inlet was
pl aced &°sofF® Yof et hyl

(R) (7-brono-1, 2, 3, 4-tetrahydro-1| - oxo- 2- naphthal enyl)carbamate (4) (68.74

i n dichl Tr | ane 47 M) was added and the m xture
vvas cool ed ﬁ%&iﬁt Qfﬁ‘ﬁ'ﬁ@&“;@ﬁr@w Ylamino) )6, f8tetrphydrn-o t he
~addition f Uﬂiﬂphﬂﬁ!aﬁy_ﬂmethyl]benzenesulfonamxde 13
Using procedure 9, (R)-7-(dipropylamino)-5,6,7,8-tetrahydro-

20 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). lalp, = +49° (26°C, CH,OH, c = 0.9425).

25
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
30 to0°C, and 3-cyanobenzenésulfonyl chloride was added. After extraction,
purification by flash chromatography (ethyl acetate/hexane) gave the title compound
“as an oil. [alp = +41° (25°C; CH30H ¢ = 1.0394). "

EXAMPLE 6: (R)-N-[[7-(Dipropylamino)-5,6,7,8-tetrahydro-2-
35 naphthalenyllmethyl}-1-methyl-1H-imidazole-4-sulfonamide. 15 .
Using procedure 9, (R)-7-(dipropylamino)-5,6,7,8-tetrahydro-
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period of 10 minutes, and the mixture was stirred at roomtenperature for
24 hours. 30 __Triethylsilane (18.5 m) was added, and the m xt ml‘é@'ﬁ
stirred for MOLAH®®? onal 2 hours. The nixture was pour ed ont oplﬁige 7650

|l ayers were separ %m%&t %ﬁarﬁﬂ%eﬁ)uac‘né &t Y%ﬁmg)sycﬁ'?tt@&aﬁxﬂﬁ%ﬂﬂntﬁas cooled

di chl or onet hane. e co extracts were wa twte wt
hydr ochl ori ¢ alwi t5°Copod hmw'mtnedambmél-sglfeeylvﬂhlm®/avga@dd?ﬁl h#&eﬁﬂ‘ﬁ'@“mn

solution.. The so gg:ﬁ? @enméegﬂ
under vacuum t‘gm{lfg‘éaﬁema %{W%M e 3&(??1 starize y(12 § ¢
m xture was dlém;ﬁnhnwmmeﬂanbglncoaae‘bl(%‘?c; €H30H1,dc £i0.74588d gi VI ng a V\:hl te

solid -13- WD 97/45403 . _ ...
PCT/US97/ 07650 (60.88 Q) .- Cryst al I [ zat i on from et hyl acet at e/ hexane gave

t9 gelg 6 t I5[e CUrrpE] p MmA B.Ec'nmfdmhxwmt eR)‘»dﬁBoﬁQnﬂdogi-IBﬁ(dMopﬁlhéﬁ%o)rn p.
err second croq i ne nal ysi s:
(Chiral cel Bi%frie éé'P %’fém‘%’i‘ y\fﬁ‘?ﬁ&ﬁ s \‘# Ilrgxane
m/mn f'OW rate; >?R142@;§an02ﬁ nmeﬁpﬂng;%lmxidi col um) shows 3.26 min
(1.5%, 8.57 mn (1 13.97 mn (1.6% . The racennte

shows 3. 27 ni b, §ﬂ,Sz%trala'd%—Zrm?b(tbalswllmf@lﬁﬁ)equsnlfom@ndeﬂléwamtﬁeated with
49. 49, 2547
40 Gy -9 oty néthigel b Sl h SEiLod RS Afir CHRSLEDO e

(2) - 2- but enedi hwh-ely@ls the sobutich was extrapedhwyith ether/water The ether layer was dried

E)S% agz i B:nowdr oX F%bg‘i(l él%ﬁ%w %‘e%’g n@%ci Cﬁl QE’BH‘? ?"%&ﬁ,#’fygég@ghed

heat ed at ref|withfethyltavetatafrexadeito afftraints amohém)ved under vacuum and
the residue was partitioned between water and 2:1

di et hyl et her/t et r ahydr of lif an.  The aqueous |ayer was extracted again with
the same sof vmXAl\mﬁEtmd’nméﬂmdueX(RMIGhMbd\?-\BEJS&H@r&ﬁyIamiﬂb)br| ne and

dried (MgSOH) oIv S er umto e an oil (37.9

g). A sanple dﬁ;’m’% H’S‘gﬂﬁm%( g&%ﬁ“\?@&“ﬂﬁg leic acid (7.85

g), and the m xtur qR)FS(dEpropyRinkindE5L6{7 m&s&i&a@-ﬁ@mhb&heﬁﬁmaﬁmigbwmm
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__g_:_;tgyac_i_ted'_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 éomj:arison example for this

) _3_0 mventlon) | |

| - 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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title conpound as colorless crystals (19.24 g, mp. 184-184.5[err]C).
[[err]][err] = +40[err] (25[err]C, CHerr]OH c¢ = 0.7756). A second crop
(2.05 g) wewoddesiozed. 20 Procedure PCT/US97/07650
6: (R) -7-Brono-1, 2, 3, 4-t et rahydr o- N, N- di propyl - 2- napht hal enam ne '
4|-Q I\/lat2 hyl penzmgauﬂﬁﬁ?agem)zzmip' ﬁpggﬁxﬁhor)]ﬂaaxlnino-l,zéaé .

- 2-am no- 3- br -1,2, -tetr ronapht hal ene : :
(1-%)ronopropag%trf‘%.ﬁﬁ"wy,ﬁtgmnﬁoi Zsi um Ear bonat e E4)1 g‘) g) i ngzslcet onitrile
was stirred at refRuI-(Dpropfalinns)s7-broni- DR MoREAB Y haphtvilen@ddBd]l Bndas

the reflux 25, s_c¢ontinued for_ 8 hours. The m xture was partiti d .
bet ween wat efisaplyed i”élgﬁ!{/ rt%tfgl@fdmfman éﬂ%gﬂhgn efyRitroger aggicoglefdy ﬁﬂfn With

di et hyl et Ber ¢ BaRgkHRne PP INGH pehiile, 250D ol BIRMARESnidths, ricnheand

driced (MySO err]). The sol vent was renpved under vacuumto |eave an oil
(29.18 g). Pmixfureargsovinged pt 28N Colar onerddifionsh L 0(mpmtan 0Thissielution was gdfed

t hyl t at Ll . g
combi nod i E e AblodENSs Hluflbh of dhikendipndtn it Lad ST B bl fherli
f r om met hano{30mét éwer @t Heminutegiermd: Hbhe imixtare ergs ctimredast 8B houry sbdl s

(139 0. m b J0dd o o0od Qor L SELLALERR st 60 LRSI 6 -76°C, anc

(R) - 7- ( Di1pr opydiam bis)2-methoky8thosyahirgihum Rydride 3.4 M éneclarhe)@81 dsl) wks35

A sol ution of - 2- (di propyl gm no) - 7- br - , 3, 4- .r ahydr onapht hal ene
(7) (13.02 g?dé'? over £ Eﬁ?&%d%‘*ﬁ ﬁ"ﬁ&sa%cqg%‘f%g’rt%‘ g‘ifgé?n q-g{mlil‘ﬁﬁeﬁhﬁ m
(1.7 Min - lfgxture WasHarthddt 0°C and stirred for 45 minutes and at room temperature for -
PCT/ US97/ 07650 pentane, 50.6 m) was qafgﬁed via syringe over a periog of 6

minutes, and3P meinwfes (Fhe miztuze Massareiplly anenchedrvish arater.Ang gadurated with
Trinmethyl si | yddigRCoapAlE Ths atnifb wal¥iailittdd tviide it Blethylethed Usifditie) ONe

dose, and the m xture stirred at -78[err]C for 10 m nutes and at room

t enper at dPe ¢pbined extracts werecdried, e i The sdventsvat eateoned undeg;veguumoke

hydr OCh! ori CiRgh ‘l_n :ﬁPGE.SiB.ePuﬁTﬁEMi&PBy fQEh Qﬂrdﬁéﬂdéﬁ%h iéa_v%ﬁe RoSdsf 4 ﬁEht’Vi th
15% sodi um hydrbOX| plle(.2 s'ghe) free base was extracted wth diethylether and 1:1
_ ' amber o1l (2.66 g). .

20 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

25 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

30 an amber oil. {o]p = +52° (25°C, CH40H, ¢ = 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
- 35 of crude (R)-2-(dipropylamino)-7-amino-1,2,3,4-tetrahydronaphthalene 19 and - -

triethylamine in dry tetrahydrofuran. - After extraction, etc., purification by flash

-18-



t et rahydrof uran/ di et hyl ether. The conbi ned extracts were washed with brine
~and dried (2@8 err]). The solvent was renpoved under vacuumto | eave an oil
(15.25 g). zation from ethyl acetate/hexane gave of f BfffY887/07650

(Crz)é[sé?:. ]S C( G&gggﬂmg%ph%%zm%fe 132&&%%@% éasérz a\[searnr Lmbe Z L)vqucll could be
(R)-7-(Dipr omdrfmmeéd as bs fuSndratd sy ﬁroa: aretmmfeﬂ%re(ﬁeﬁEMw?mcme{al% A 4+48°
Iam no) - , 7, 8-tetrahydro- 2-

sol ut i on .of the%l; }&é_gdlpr

napht hal enecar(%% I(18§ "( ?5 g) in dry tetrahydr ofuran was stirred at
room 15 tenperature and bor ane di net hyl sul fi de conplex (10.0 M .11.1 m)
was slowy added. Wien the initial reaction subsided;- the-mxt-ure-was-

heat ed .at - oef Rrecedure léafsﬂ-ﬁﬂbflrﬁﬁmﬁrmg-h%ﬁl%tﬁtrﬁhYéEONmmmk%r was
added dr opwi sgag\q}ﬁ? @)3“.9 Q@?% ceased, 10% hydrochloric acid (75 -

m ) was added re was refluxed for 2 hours. The m xture was
cooled in ice and lPaeprnchhAomﬁeélﬂ5ml2@rasaddedrto KR H2-axide-7-brhomonl,2814-e was

et o LSRRI 7 e NS R A
sol vent was r apd\dchlovdttsthane UARer @ haay Sthleh@Hime MasCoabathsted vifdel Y8e@irh; - -

(8.15 g) which S us out furth purlflcatlon EXAMPLE 1: Procedure
9: (R) - N-[107( Bt méﬂ%y 5"’8""7"‘8""’?&%?&?‘61“2“ again. Water was added, cooled in

napht hal eny! ] gBtify biﬂl@ta‘ﬁﬁﬁ;ﬁE 8bli@ FErle .- W&hﬁléﬁhtﬁtxb%r%d(m‘:}ﬁf‘g under vacuum
(R -7-(di propyl am, no tet rahydr o-. 2-napht hal enenet hanam ne (9

(0.521 @) andpfq‘r"é&%%ﬂr §rﬁf r?es i9; 3pPni69-L Rl t@{ rBam@n dimethyiswifidecenmplax (47 ml,
Oferr] C. Met hapRs Wdsorufluxsd lvﬁﬂi 'éiﬁs @Quél@ (& %) %@H@dﬁ?%q{oﬁw" W\é‘} s %ldean q

Stll‘l‘lng The m xture was stirred room tenperature for our s

quenched wi t htlmn/@ S hydracklerisaeid. eTb!ﬂ was sefluxpddonnn thone andswwtheachagdied
t t t
onddr e Py S Lo Kol sddimONHRAD 068 deBfbod G MESIFFUIEE. At

(0.63 g). Pur eifhecd%ye@rwwwaslaghwdﬂwwm egddpine, @atdiwas dided stitd seliamedulfpde.e

the title CO er r?zﬁﬁs Qeﬁgg&g59§§r xo%ém(no zrvg)‘lB é L4 akdid &il. " Irnts 2RBELNE g

(25[err] C,
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
20 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.

25 Procedure 15: ferz-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

30 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
35 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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- EXAMPLE 2: (R)-4-Cyano-N-[[7-(di propyl am.no) -

5,6, 7, 8-t elwondwyadaos- 2- napht hal enyl ] net hyl ] benzenesul f onani de. rchiUsIsionsso
procedure 9, a solution of crude (R)-7-(dipropylam no)-5,6, 7, 8-

t et r ahydr o- 2odiaapiiliak.c Selvehb ama Fennyod uhdsr vaanim do wiviel4 g of the benzylic

sarpl o i CIGHE B SR Red Pl o HIPD aLEtsy GPh e 0D G008, HaoRyl

_ g:r?r I[ or| ]esds_l creumiﬂle% grﬁxp w%c&ﬁd&[l@rﬂﬂ o) thid beyllik[ad¢ohb] (—mreflﬁi 71 THR &5§%4nd C,
err C =

(R) - 4- Chl.or.5oep fhezice ﬁ?ﬂr B85 |raer>mﬁ _Sfter anchaury agpReys sodipn bicarbonate was .

2- napht hal egyhddehd W dvb@ ezea&aa Wi afiede. TrﬂeZetH%f NeP ORISR dOwith water and
(R -7-(dipr opyl ammi no) - 8-tetrahydro- Z-naphthal enenethanam ne (9) _was

treated wit rwecarmridr@ﬁoém@ nefs}urqdam S‘tlfﬁﬁer Selvenpasirenned Hnger vacuum and

chromat ogr a
title corrpo%rcy%rﬁgigég%a\gg%%?h%@%n%y%l ]%%%é’?i rri i i errteszalgé E/107 err]
(25[err]C, @ eof ;meruyliechlonde@@%yohdzmypa&-% C. lolp = +50° (25" C, CHgOH,

(R)-4-Nitros N'? %)[ c?{x)-nogﬁfhg 'u%% alf-idqmczj ’b%n%_g Efxligr(iiée 9 0 ggj were geated at 45° C-

2- napht hal eﬁ)ﬂ enzen onam ure
(R - 7- (diopr d}p}r]Manusm)S bhors/ afd th’e’ﬂ' phi’;@hmedﬂﬁbtw’:}em aﬁiﬁrﬁHﬂE radel itena fheetRer

‘and triethylamne in trah ran

A LT obenstaYRE deesRael AT MRICASY Hhe Ay Ee A e vvith SPOmET Sulfate: Salvesh
by flt aislh Chm}g&%ﬁﬁﬁ@hﬁdéﬁﬂﬁhﬁﬁﬁﬁgﬁb@%gmmﬂé aﬂi@%é%s;ia §aihd @hysmf BEW C.
crystallize rom e.c anppunt. of e cetate to give
13" as yel | oijr‘lnygéaf %@ﬁeﬁg‘{] }@?fﬂﬁeﬁﬂe{(&%?aﬂm@i PP 28t %Prl] c
CHerr]OH ¢.5 [g@w%‘ﬂ@5ﬂake%5m@ﬁm&> :45 PSI hydrogen for 8 hours. The mixture was
(R)-3-Cyano-N-[[7-(di propyl am no)-5 8-tetrahydro-

2- napht H&! eﬁ%eﬁrﬂethryv hy dieremacapup @ﬁarh ered &Q!verrmer reraoyed wRART asRuRtog Ky
Usi ng proceqy £oP24 aRk sZ)hﬁd'AH QRMyBh N pleGrae ﬁ@lﬁ%ﬂ&ﬁ hexane, m.p. 88-

2- napht hal enerret hanani ne 9 and triethyl am ne I n y tetrahydrofuran was
cool ed 89° C. [ajp = +53° (25° C, CH30H ¢ = 1.00).

EXAMPLE 12: Procedure 16; (R)-4-Chloro-N-[[5,6,7,8-tetrahydro-6-
20 (propyla.mino);-2-naphtha1enyl]methyl]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

25 ether layer was washed with brine and dned with sodium sulfate. Solvent was
removed and the residue was chromatographed 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.

30. 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-
35 naphthalenyllmethylllisoxazolesulfonamide. 26 .
Using procedure 186, tert-butyl (R)-(6-aminomethyl-1,2,3,4-tetrahydro-N-
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30 to O[err] C, and 3-cyanobenzenesul fbnyl chl ori de was added. After

extraction, l.on.by .flash.chromat ography (ethyl acetat {:/% 550
gave t he titl é%f%g‘limd as an oil. [[err]][err] = +41[err] (25F 1 i@

CH[EI’I’]OH C h 3,5-di thvli 1
(R-N-[[7-(Di pl%r ogéfé)“aﬁwwge%"éﬁaa y r(g%waggre %dp‘r’\vtl a en;}fnle ylsox?zoe
-1 - et hyl - | H i sulftexybEleloride (b fgivessriyekallines26)si ity frifbanroanetic geid salt after

(R -7-(di propy , : dro- -16- WO 97/ 45403

PCT/ US97/ 07650Jl rﬂ%%%{’%ﬁ&%eer%?ed‘ﬁg‘ﬁ?g’ ine 9 and triethylanine in dry
tetrahydrofuran was .coaled. to 15[err]C,.and 1-nethyli m dazol e-4-sul fonyl

(rotr anyar of ur ARAMRDE T ofadeftise lr- (U4 bhidra SRNA s Jateaibiions 00" 27"

Lerrillerr] «dtﬁgoﬁiﬂﬁer?ﬂd()éﬁ %ﬁﬂ?dﬂdyl}ineﬂﬁxl?ﬂ&&beneﬁ&%ﬁhﬁuﬁe?rmedur e
I ooxam do i bro
>. 5, (7 é t et rahydr o- @h&aﬁh'fmﬁﬂeg‘w ﬁgﬁ’ﬂ?&? 6029 &) a1 995k e GB)-4-phloro-N-[[5,6,7,8-

(R) - 4- Cyano- N-{ehahdidi62 Iﬂnﬁ% -2-na hthal Ilmeth I]benzenesulfonamlde (25) (0.29 o),
5,6,7, 8- tetrahydraogrd napﬁ%gpgl eny g%yzenesgl fonam de (11 €

treated with 1propippaldshade &szlaeglaﬁaf/em cmﬁmsm%mlwndrdxaw@methmﬁ After -
Af ter- conpl gt l['?l 8 h%tlﬁg rtﬁf W%lﬁleyﬁés;?ihggm%%hlﬁewg ﬁ’@éu&{&% ?&xu%j BWa%Ponat and

ether/ wat er . ayer was over sodium'su e an vent
renoved. The ratheﬂWHENa'Ehe Iatlmnrdayﬂyr\amwdshid wmbtﬂngtermndtbrimd fmd s dried with

afford 16 as &OPC{,}].‘%HH%{? Q@JE?SB rem cﬁer vacuum to give 0.31 g of 27 as a solid,

(R)-4-Chl oro- I propy

5, 6, 7, 8-t et r ahmdr. d02-103P 6. he[bc]qjlyJ-l]@Bt(M‘i pbéh&sﬂﬁcke.. 0193). .

(R -7-(di propyl anmi no) -5, 6, 7, 8-t etrahydro- 2- napht hal enenet hanam ne 9 (0.521

g) and triethylam ne (0.30 n1) in tetrahydrofuran (6 nl) were cooled to

Oferr]C, aml 4EXAMPhECIS Biocedureilge (RMQSmdﬁo)vas,smedtd ra]ibdh roi6kt urﬁ was

allowed to warmto te tur s stirre or 3 hours. The

reaction was JBER eﬁé’dnwénﬁnmﬂﬁafmlﬁaﬁﬁwﬁg@w ‘?oﬁ; and the mixture

was stirred for 30 f@iBa$s (Rt aminomethyl-1,2,3,4-tetrahydro-N-propyl-2-
 naphthaleneamine)carbamate (24) (0.50 g), triethylamine (0.44 ml), 4-chlorobenzoyl

chloride (0.21 ml) and THF were stirred for 2.5 hours. The mixture was partitioned
20 Dbetween 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 (cliichloromethane/ethyllacetate/hexane) to give 0.56 g
of a solid, m.p. 154-155° C. [alp, = +38° (25° C, CH40H, ¢ = 0.86). To remove the
BOC-protecting group, this_s_olid was stirred with trifluoroacetic acid (5 ml) for 60
25 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
- CHZOH, ¢ = 0.87).
| EXAMPLE 16. (R)-2-Acetyl-N—[[5 6 7,8-tetrahydro-6-(dxpropylanuno)-2-
e -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
35 appropriate amount of 2-acetyl benz.oy_l 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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m xture was extracted twice with 1:1 tetrahydrofuran/diethylether, and the
conbi ned organics were washed with brine and dried (MgSQ err]). The sol vent
was renovedwodassosacuum to | eave a solid which was crystal | pezwshrensset hy|
acetate to 25 give the title conpound as colorless crystals (0.52 g, mp.
209. 5[ er r ] C) ml) forr90] infimuted and-salvent Mas(regijored ngdercH@uupy.r Trituration with giry
EXAMPLE 9: ( - ' |_am =56, 8- 1 et - )
2- napht hal eh@ ﬁﬁn&%f’?ﬁ %te‘léle[zg%ége&{%%F gmc (r;érr%gg ?%o%ﬁg%ﬁ%p¥ggostam & '%0153‘

i nvention) U3BSYHCpr bedeoeind5 125°(R)CHzOH, proPPbani no) - 7- ani no- 1, 2, 3, 4-

t et rahydronapht hal ene 9 and triethylamne in tetrahydrofuran were cooled to

O[err]C,. .and .4-cyanobenzoyl chloride was added. After extraction, etc., the ...

sol i d was 5cr EXAMPILAE A7 (RP4Chioreael|§5)6:7,8detpalydrioes-(diprepgaminojel-as

O, Ry LR 1)o7~ S0l err] (slerr]
PCT/ US97/ 07650 Pr plagskt pRocddure( 1), (R)-4obre N [818, 1 8)tetraBidrd6-(prépyathine)-2-
S o ahp el baritb b i) o e g, m. 101162
, 2,3, 4- t et r BADRDSIRnYHRath : , m.p. 141-

t et rahydr of upan 41o0= HlaBe ¢srbed, @H;o,()@gecrg@,rga,)_cool ed to -78[err]C. 5 |
t-Butyllithi um{l. Min pentane; 23.0 m) was added over 5 m nutes, and
the m xtdPe was stirred at -78[err]C for an additional 10 minutes. This
sol ution was h g t @Sl Al - 3 RA ) e
aside (5. 24 TRPIPLE IePPROCERLA o oAU NADB s 0EG i dros
m xture was &propylamino)-2eiaphthalényllmetbylluread 3las warmed to -20[err] C

over. 45 m nutes. JTh A agaj,n 0,-78[wrr]C, and 10 sodi um
bi s( 2- met hoxyet hq%’f a uugé&h (l#t}' 6'}%‘3Ir‘?'gghtyé&%kni%ﬁertagyéré%lg:p“g?’.ﬂi’a‘ n) was added
over 5 m nut aaphthhieveastine)carbgnaite (FQ)[(Or30] £, & acetyiplrag] isocyzalatd (0.06 glbnd,

the i XCUGe 486 WRES b o8 SHobS. it bhliitbrednedRell BSRa 208l T 0O

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
20 (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-
25 (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).
30 , '
EXAMPLE 20: (R)-N-(4-Nitrophenyl)-N'-[[5,6,7,8-tetrahydro-6-(propylamino)-
2-naphthalenyllmethyllurea. 33 | : '
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
35  isocyanate (0.17 g), then with trifluoroacetic acid followed by basification and .
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30 minutes. The mixture was carefully quenched with water, and saturated
wi th sodi-umpehlordsgle. The am ne was extracted tw ce wth di et pgriagreseand
the 15 conbi ned extracts were dried (MgSH). The solvent was renoved under

vacuumto Ieaey{gra@ﬂoglth gi¥y 38 6 a fOMAI fication by flash chromatography gave
the 19 as a ITght anber oil (2. 56 g). 20 EXAMPLE 10: Procedure 13.

(R -4-Chloro-N-[7-(di propyl am no) -

5, 6; 7, 8-t etrahydro- 2- napht hal enyl | benzenesul fonam de 20

p- Chl orobenzenesulfonyl chloride (0.32 g) was added to a sol ution of
(R -2-(di pro;iwqum)e 230.aﬁ(mﬂuozo@cetwmahmﬁntnaphﬁmaﬁdi9 (0.370 @)

and tri-ethytanine: ﬁ,mgn o8/ ol fé%@h}ﬁ% IHEAN {o% Bhibsion B2 oThid0the YRS

_stlrred at” 25 roo gre’o e PEatt Poh was quen
10% sodi-um cq;“ehofraheaadl(am 20 @508y, malﬂd ChermiiSot. wPerkm%hs rk, 81542240

Conbi ned ext Aae8) i raSees (00 H5b e ol AiherlpRbriron) asdR s 8, 0184 s

. ﬁm)v e;j undeEnM?thﬂﬁfﬂldtd@dJ fﬁ’c:/ ﬁx@ﬂxﬁluke WsGtirged azigi*fdrri g%iﬁi’éﬁﬂuﬁyf"f' 8Shinutes

~ chromat ography (ethyl acetate ip hexane) gav a an. apber
[[err]][err] aadieateq pp thesteam ?@h mlbghq yg!uidon-of gagsepgped. Eﬁgwmbetmol (150
(R -4- Q’ '}‘1‘. ) GidsU AP YhAThe Rixtare Wyasshéa%& ﬁmﬁﬁé Qteam bath for 24 hours. The

- 2-napht hal enyl | benzenesul f onam de. 21 Usi ng procedure 13,
- p- cyanobenzemsebent wieg restoved nadenvarusmricand deamiiee wes dggtedywithy walker and

- (R=2-(dipr AR T Brelylorfef 18R BNHRNBROLARLARE whdnal Byice with

trlethylamne In rytetr uran ter extraction, etc pur I catl on
\ by flash -18-10% sqmgn?q!aztbq:(m;e solution and once thh brine. The solution was dried

PO ST O7ES ) IRk Shbor B Urfhck DDA eSS s P AREARRE"

P oil which cou I umara e Sa rom ne

(mp. 12308r rblvdlﬂbcghrp{namgr}aphy o} srhcazgk[l eluting RhasthylaceCitedrexhfitigave & white
(R~ (8 br oo SehS W b oAb BRm hgrans to give a-ebutyloxycarbonylaminolheptan-

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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napht hal eneam ne) car bamate. 23 Propionyl chloride (18.5 m) was added to
(R)-2-am no-7-brono-1, 2, 3, 4- tetrahydronapht hal ene (22) (J. Og. Chem
1995, 4324) WOI%/45403 tri et hyl amine (31 m) and dichl or onet hané’CTﬂF§9é’P762°
hours, the volunme was concentrated under vacuum 10 THF was added a

concent r at ed spdiyar bicarhanate selufion \@Xandsdthhbrine, The spldionwasmdried (Mgﬁfé?,;)
and the soli d SRR RN ded
51 g of a so%ng tlhh%mn% %%ﬁ%&%&?gﬁ@%g{umﬂog %?%&ac?nrglgex (Z?Brrt?yﬁl
10M was ref hexane/olihyh acetate ganedds g5 slightly Melwcmtaliﬂlnkm@s‘ﬂ “Gdt er was
‘added, then 2 N hydrochloric acid. This was refluxed for an hour and vas

t hen- baS|f|ed 15 with 15% aqueous sodi um hydroxi de and extracted with™

met hyl t - But ﬁmlednremebélﬁ;&rﬂw@petylnxy)mﬂtuddl-m-dﬂlwhtoelHandehﬁ-NH-Z,&*%
was dried w % Ffodl uame ul t(géeas Sol vent was renoved under vacuumto give 48
g of a dark | ‘and di- tert-butyl dicarbonate (44 g) were
conmbi ned in THF. A\fcb@zrdxﬁg)tm}wpmedmtcﬂmﬁglxﬁﬁ é¥la). (Tesrahedcibingy,23c26 €19PB))¢
anount of 4-di hyl a£1 r&t}apyrl di fter 15 hours it qu\éms partltli) ed
bet ween wat elasg’i‘bt HFebh @ ‘fyﬁtﬂtﬁ‘lqéil cetatgd34.08 & 01200 apok\Sxn Garay, i
hydrochl.ori ¢ (gwig)) awtﬁg(tnﬁﬁémgﬁ&%ﬁwﬂwaﬁnﬁ Qﬁwmetmcmré)m faméNth Efgoae
and was dried with_sodiumsul fate. Sol vent. was_renoved under_ vacuum .and

cryst al | iPat degassed abpelutmethsnal {198 B ovas haated toyzeflixaand @ solution Ao err |

C. 25 . Procegi¥ifuorgacetRahiifith¥ptan-1.6-d 35, 20.32 g, 0.100 mol d d
(R~ (6. an no@rrégh I_acezs’?l El':‘)etiraaan dro“ﬁl—e( ? g, mol) in argon degasse

napht hal eneanbnrd):mmbanak &0 mb) was @dm\pma m‘mmmv(tnnﬂ o%eT d ppried ghep Hasars.m )

was added to o

brono-1, 2, 3, 4- e'%' ﬁ{/dr gé E&Jgﬁegpuqdeﬁ i orhﬂ]?? esge%rfﬁrnsefxgléﬁsb%nr‘ria e (%3500?'20

in dry THF ( i@Spetapure for 28 lerurk, @d ﬁfet mivelﬁ waseeyed ahmy]er vacuum to leave a

N, N-di et %yl hg%{p %r @ca@go}x Qé@’ﬁ?s chro % e\ng’égﬂ s1l{ca IQFLLL}:%&E;{QV 1 After

f
90 mi nut es, td%e sol ut1on was ana et her
| ayer was vvaabemwﬂae:tamegawe aahghtbamher solied. vEeysthllizedion/fromseitiylacetatieftekane
Sol vent was .reno

C. Sodi um botgoﬁeg a&egg%#tafm tg%gggqf)%?pgrﬂ oﬁss'?ljl '([jhl 21 gl dgﬁ;/gé[ ((arlzl] g)
in methanol in an ice bath. After 2 hours, water was added and the 35
BRPBUI i - P T S R ST SRRl
dried w tdo 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
25 acetonitrile (100 ml) were added, and the mixture waé 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
30" 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 '

- 85° 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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g of the benzy?l C

45403 o _
Msﬂ sul fate. Solvent was renoved under vacuupcr@sgr/omsad
cohol as a solid, mp. 113-114[err] C [[err]][err] =
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|

added slowy t

“the ice bath wasdercvasputh. 'Rh? é?SI@MB weadissglyed dnchdeaform ap
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m p. 90-93
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and water. The
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C CH[err]OH
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filtered throu
give 7.9 g of
hexane, n1p 8
= 1.00).

20 (propylam
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chl or obenzasges
The m xture ma
et her/ THF. The
sul fate. Sol ve

eInov
neBNd Was drle I um e Sol vent was renpved

QdysthBization dromn Mhmma@thmmwcbpmm&rgmo 6 h

Flc5s AR S5 Rk 15 ERAN eyl 92208 210701 10

7 g) and the benzylic chloride (9.0 g) were heated at

' d t d. b t her/ THF
Dy frarine 358 Ele TRUNEEE Bt e PR R S es dr 1 o
B{ds?&ﬂoroﬁiﬂ%ﬂglhg%@%(g m?vmgﬁ?ﬂmn \ﬁ%ﬁ lm]mmg ggvexcﬂh&'rglcoéadﬂm
| m p. err err = + err er.y
ensueg, *@bx)ch woaftvgied (Yoith agt)OOhwa sy hathdiThe BHES: 15'8% ?’% %’)
?Q;igl L g@fatéé e shed998a thes réfdeid! ¢h th%eﬂirﬁ%dth&'omiho%s

g maceous earth and sol vent was_renoved under_vac to

Bxcess adlylarhing. wasmremsavediunder vaawpme ang she residug was ditute Hﬁl
?E? S%Llﬁéﬁ]ca AJK\L% §Jl“x%alxd e zll‘_é%&ﬂ i e( mafelhﬁetlﬁﬂ qiHe] BFhbifed

roce or o- N- 8-tetrahydro-6-

amt)ra@s rvaqmtvmﬂ:ed yh}hr’ennwa]nuedmm&a‘ﬁ QhaTTh%l solveng was rerppyes

Hgy%ray%cgw €'0 {e%&i 3? dﬂélge ’\§ Pr ?R}llh{:%t ion, R‘Y flas Shr%mraﬁog-aphy on silica

gélf dutihg e¥itlo tetdﬁ:;(dbof&ﬁag&tm chedtidfe geveZ-épropaaf?-ﬁdrrl,m Bduf-s.
t it ous i um bi nd
Sriab N RS p R R B RE RS S UPEMBEEAY, (i i

nt was rermved and the residue was chromat ographed on silica

gel (dichl ororrit hane/ et

20

mixture op t\,ﬂe 2-(propen-2-y1)-1,2,3,5,6,7-hexahydro-N,N-
dipropylcyclopentlflisoindol-6-amine (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

25

30

35

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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acet at e/ hexane) to give 0.77 g of a solid, mp. 117-121 [err] C.
[[err]][err] = +32[err] (25[err} C; CH[err]O—| c = 0.78). To renove the
BOC- pr ot eWOI% Y5498 oup, this solid was stirred with trifl uor BEEMSPHOTES ¢ (5
m) for 90 m nutes and sol vent was renoved under vacuum 30 The m xture

was partit iceabenzeneunfonyl eljoxide &R4B4Hhenl 63 mmeht Bukfigatiemby fipglk. The et her
llayer was V&?&ﬁgtog%%ﬂhybéﬂ Bfficapd] Qéxh@%tﬂ&]ta{}eﬁi%ﬂmx%%&ﬁ&%seéﬁéﬂte nt was
renoved and gave, crystallrne 25, ) errJZisg EXAMPLE 13:°
(R)-4-[3,5 @sﬁe&lwytmmf{qrg naethasoltg@w Mwhm @psrs@@lyl(m 2=

napht hal enyl ] met hyl ] ] i soxazel eswl-f-onam-de—- 26- Using procedure 16,
tert-butyl- (Ryr—(-6-amnoret-hyl--1,-2,-3-4=tetrahydro=-N-=20- -~ WO 97/45403
PCT/ US9% 0 Vi IB\22: 22-f@-Ghterophenyl isulfonsi ki35 62-hewabydredN.Bd wit h
3, 5-di net hy h rld.et gi-ve crystalline 26 as its
trifluor oac‘tlpigpgﬁgg?%‘??‘{t&gf%oé?aai 'ﬁ‘r‘&“é‘& n of the BOC-group. 5 EXAMPLES
(13: Pr oc?adur e’ 17Us1(1§2)prdee€|hi‘e)epezﬁid{a 12,856, Bhbﬁhﬂ?yw - 6- "

(di propyl a en on odj u

triacet oxy@d?’i?%&’ﬁ’?%g né)) gg é‘élif&jr&‘gy%l?tj b fgfm?ﬂeg ﬂ‘?r;%
tetrahydro cﬁi&%aﬂﬁhedﬁmayr enlbARe (1186 gnyl'zl xam&myphbmaﬁ&esylﬁ@nam de (25)
(0.29 ¢ pr opi onal dehyde 0.07. m) &aCI al_acetic acjd (0.05 m), and

di chl or HhethEormatograrhy %SI iga 5%51}95 e x%eacﬁakelh%anﬁa%ndpawﬁatlhm fEemeen

aqueous so%wﬁhgbpﬁxgwﬁtﬁpgﬁgﬂg%ygg 'ﬁh@ ether layer was washed with
wat er and brine and was dried w th- sodi um sul ate. Sol vent was renoved

under vacuumto give 0.31 g of 27°'as @ solid, mp. 101-103 C. [[err]][err]

o %{Lr%’%?‘ 1 25, B Chilibophen Sfonyif1 ARG Fedahy BHOSERYT © 18

( propyl am @Mwhlmwﬁﬂiqmdhkﬁmﬂde 28 tert-Butyl
R 6- t
Elai)h'g ha nggmeng %on%{iﬁre% 24 rﬁ?%qs%s E"eoi ?Mh{lﬁy‘? ar’n ne (0.44 nm),

4-chl or obe ruhpx;obylcyclopent[ﬂlsomdol -6-amine (38 0.60 g, 2.3 mmol) was treated with 8-
chlorobenzenesulfonyl 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)..
20 ' |
EXAMPLE 24: 2-[(3-Cyanophenyl)sulfbnyl]-.l,2,3,5,6,'7-hex#hydro-N,N-
--dipropylcyclqpent[ﬂisoindol-s-amine;-4—2---- = o
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
25 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-
30 N N-dlpropylcyclopent[f]1s01ndol-6-amme 43
Using procedure 9, 1,2,3,5,6,7-hexahydro-N,N-dipropylcyclopent{flisoindol-6-
" amine (38) was treated with 3,5-dimethylisozazole-4-sulfonyl chloride.
Crystallization from methanol gave 43 as gray crystals (m.p. 113-114 °C).

35 EXAMPLE 26: 2-[(Benzofurazan)-4-sulfonyl}-1,2,3,5,6,7-hexahydro-N,N- -
dipropylcyclopent[flisoindol-6-amine. 44
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chloride (0.21 m) and THF were stirred for 2.5 hours. The m xture was

partitioned ‘éﬁ Rgjpyeen- agueous- sedi um bi carbonate and et her / Pfrmshhiress her
| ayer was wa 4 M Th brine and dried with sodiumsul fate. Solvent was

removed and the r e%sﬁ’x&? YRadER OES 8, @ﬁh’f‘éiaﬁ?dﬁ'-]‘l'N-ﬁlﬁﬁi)ylcyclopent[ﬂlsomdol 6-
(dichl or onet hane/ e acet at e/ hexane) to give 0.56 g solid,

154- 155[ err] @mip¢ é‘iél)]vwe%rpfteé w@h[bsm?fu(rez@[ne‘iﬂﬂf@ylehﬁ%}de] dFJYSEath@l%Bﬁmm
To r.enove the E ppred W th
trifluoroacet Fc%%;%%%%%%% %ra?lbgowémrr?ftﬁgétde@%%? ??1% ggl vent was renoved
under. vacuum. The..r esi-due--was-- partltloned between: -aqueous sodi um

bi b te-and, shinarl SH s elhen o

R e g O S i

of 28 as a sohleﬁtah_mipo-N,Mdﬂpi&ﬂ:gﬂejrclﬁpehﬂﬂmsbixi(krkq-ammégfér rl] (25[err] C
CH OH, =

(R 2- Aot yT- N[ | 5 i BEopetiiar, drs 3650 5apyiasN Abglpgopyicyclopentfisoindl 6-

napht hal enyl | gaiihy kﬁg)%ﬁbﬁlﬁd with @Qwﬁz@l&ﬁﬁfbﬁ&hiﬂt}ué}ﬁfehe&léwlfonyl chloride.
(R -(6-am nonmet hyl -1, 2,°3, 4-tetrahydro- N-

propyl - 2- nap h%@ﬂ@&ﬁpﬁéywmﬁw gae)45 ae tarysrystals Ge-p 1681164, 18G-R8RACES5

appropri at% am)unt of 2- acetyl benzoyl chloride to give a white solid, mp.
99[err] C. err err +35 . 25 err] C CHerr]OH ¢ = 0.95). This was
stirred with Eﬁé&% 1B §8u2ilE2, arothiophene)s-gulfonyitisl,2,3,5,6,7-hexahydro-

- PCT/ US97/ 0765 d der -
Trituration &Bﬁiﬁiggrg%ﬁﬁf%?:ﬁ ﬁg%ggléfngEQEP% 6

trifluoroacetic aclUsingproce , phydgo- iprppxdesclopen oindd]l-6-
25 C, P

(2] © S e G2 A g e o

napht hal engl | Ceydtyllization a‘mmlmetBQndﬂgavg mm&duczgsth'fs {m.p. 150—151°C)

(R -4-chloro-N-[[5, 6, 7, 8-tetrahydro-6-(propyl am no) - 2-

napht hal enyl ] met hyl ] benzam de (28) was converted to 30 as a solid, mp.

141- 142 Procedure 30: #-Butyl [6,7-dihydro-3-[[benzyloxycarbonyllaminomethyl]-5H-

cyclopenta[c]pyndm-s-yl]ca_arb_amate. 55
A solution of benzyl chloroformate (17.1 g, 0.100 mol) in chloroform (50 ml)

20 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
25 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
30 sol_utior_x. 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-
e - - 1,6-diyne-(4:15 g5 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
35 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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C. [[err]][err] = +43[err] (25[err] C, CHerr]OH c =0.90). 10 EXAMPLE 18:
Procedure 19. (R)-N-(4-Acetyl phenyl)-N-[[5,6,7, 8-tetrahydro-6.

(propyl am r¥P924543ht hal enyl ] net hyl ] ur ea. 31 tert-Butyl PCT/US97/07650

(R) - (6-am nonet hyl -1, 2, 3, 4-t et rahydr o- N pr opyl - 2-

napht hal eneaﬁﬁhyéye%tamee(gzus a(tgn3olig) Cmst@éleza}mprfmlethx\cﬁ&yﬁa@émw 16
g) and 15 T, 1§°c).t was partitioned between aqueous .
sodi um bi car ovrf\é\?geggﬁ g{y%gar]§$&l'—‘p ﬁglejugt | ayer was washed with brine and
dried with sodium sul fate. Sol vent was rem)ved and the residue was

ST SRR b Syl RSB raiager Lo |

C, CHer r50—bydopeﬁtﬂ&)pyﬁﬂm-mhyﬂearbamht&.r5&‘I uoroacetic acid 20 (5. . . . ..
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dry diethyl et her;i'ﬁ‘zk'l‘g Feafc §°’8V@€F§}Z?"£ﬁﬁ g t'&é’%i%gg]fq’ ‘ihiﬁ" “oacetic acid
salt, mp. 2(pdeyldiycarbesgipambdinicti]- SHEéSﬁMﬁbEta][ﬂpmdmﬁ-yl}carbamate (55, 4.45
(R - N-(4 Chl orophenyl tetr %dro- -

(propyl am nof 8. bL-% sy ll)%élté'ﬂ‘gfp]tﬁ@Pﬁﬂﬂ thifs. @pd ta ‘EE‘FW& ‘ﬁ?%’été’aﬁi’@rl%o "t‘@l‘?esbut yl

(R) - (6- am .nopBLd3Y hrifludroacétid £id a&ué%am%d under vacuum, and the resxdue was
pr opyl - 2- napht hal eneam ne) car banat e was _treated w

4- chi or opBenpartitinned hetweeny b 13etrghy d’fOﬁ'é"ﬁﬂiﬁlﬁwyg# 1 el 5%%‘@%“14&51‘3@0’?59 give
0.59 g of cry o'ii:ﬁingoﬁ'ﬁe%épééué Lotutidd (el UAACRY twidF hdrS Rt 110 P- 192[err] C

(deconposi tion

(R -N-(4-N tMmdwmrwd{epm’l&hﬁr&n@th@wmime&e:(zqzactpweamwas}xed with brine

2- napht hal en u

(R) - (6- ani no#t‘e‘% EP %E#\% %6 t'ﬁgr g{ﬂ{l%gzovpﬁ_)?qu&rre% &gderkrg{:&utg%xgave phenylmethyl
propyl - 2- naphﬁhm:at»éaﬁ?fdﬁw)iuaﬁlianyalopenga@]pﬁ@dﬁGB-gD]nmﬁwllcaﬂatrmtevastatn amber
4-nit roptf%nyl i socyanate (0.17 g), then with trifluoroacetic acid

fol | oned™ by ?)a5| fication and -22-

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
20 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

25 through diatomaceous earth to give 56 as an amber oil.

Procedure 32: 3-Aminomethyl-6-(dipropylamino)-6,7-dihydro-5H-
cyclopentalc]pyridine. 57
. A mixture of phenylmethyl [[6-(dipropylamino)-8,7-dihydro-5H-
30 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.

35 EXAMPLE 29: 4-Chloro-N-[[6-(dipropylamino)-6,7-dihydro-56H- .
cy_clopenta[c]pyridin-S-yl]methyl]benzénesulfonamide. 58 '
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W97/ 45403 PCT/ US97/ 07650
extraction t(wglgy,gs,ﬁg as a solid. Procedure 20: PCT/USY7/07650
4-(trifluoroacetylam no)heptan-1,6-diyne. 35 5 Trlethyl am ne (19.5 g,
0.193 mol) was addedsdigg ?ré’c@ﬂﬂié 9 3QhnAnéREMFYIB- ?duy}o)pypammmym&ah die5H-
(34, 25.0 g, 0.184 nol; Chem Soc., Perkin_ Trans. 12%5 1224 (1986))
in tol uene (206¥siPRenfpiclpyzisine F@"%%ﬁehﬁlfﬁmyﬁ’l‘&ﬁ'??aﬁl %0.3 g, 0.184

mol ) - was addedchﬁ?&behﬁ&xéﬁhﬁbﬂ&lecm&%dém 13 ?d1 AtmiROM ARESDSItAd IR, bRY, ﬂ:.ﬁ'lﬁcatlon
m nut es and heated on_the steam bath until the evolution of gas ceased

t - but anol (150 xélash)chmam&hy @malltcn@ehﬁwfcmgémh§eﬂarehrf&raﬁamn(q#by1s%°é&%ﬁ
bath for 24cho n F@ qﬁg{g r

was dil ut ed 5vm #ﬁ% agg’?‘zﬁ rac dﬁp\?\ny&% %/ivl [ h etgyﬁg%ld ng%ﬁe g.ﬁfed
-extraets were mdateadysumls:bn\m 11851066552 um car bonat e soI ution and once with
brine. ‘The solution was dried (MyjSO4), and the sol vent was renoved under
vacuumto |l eave a.solid. Purification 15 by flash chromatography on silica
gel eluting wi EXAHVIIIME 3092ﬂyﬁﬂmmne-(gﬁym@luhuhe)-s;ﬁ-dﬂmﬂmshmvas
crystallized fromh

| | t an-
1, 6-di yne as cS¥SIOR ﬁa Jygf- m- }ﬂ]&l tglyi oxpg?’ré} NaaTa00sgert an
4- (t-Butyl qgycar bony}sasg ﬁf&c@&ﬁ)ﬁeam &(Mm hyBB-Qi dﬂﬂpﬁaﬁﬁﬁommdxﬂﬁ&x‘oml ed

inice 20 and trifluorpacetic acid (80 mM) was a aorous evol ution

of gas ensued. cydiepertalclpyaidipg (6% 0 r4r?eﬂ» b¥ myehhwasiisestad (yith Royagobenzapesadfonyl
and excess tri bhipde368b! gC 1a;c hiin 915S PufifRiG6h H?%Elﬁ\‘:ﬁfdﬂimog;%yr S Lilids g¥RS

partitioned between di et é’ﬁ her and wat er, e aqueous er was
extracted w t hehbingyihdetrbydrofurandin ethal acstasiergave anusb Eryesellization fremeethyl

cool ed in i ce ARAaBAREhE 4tk BB Ut SRl iiiuRRm BYPIRFiglochnd sat urat ed

W th sodium chl oride ree base was ex cted ee tines with .
di et hyl et hdb. The conbi ned extracts were washed with brine and dried

gfwgﬁﬂl g [1 re{o% an- I'yn e&aﬁé\@?}*l?gﬁ'ﬁgﬁéjﬁ{}ﬂ Bt 'I’f.’[ %&‘oﬁ&,'ﬁ-‘?ﬁ%ﬁdmé&

4- am nohta|)ot an- gyﬂomwa[eﬂmﬁngi-yl(]nﬂé}hylﬂﬁehzandde]rsﬁt hyl am ne (20.8 g,
0.206 no in dry t 0 ed i.n_ I
trifluoroacetic anh a% %éi“ a%i %?ﬁgw%ﬁﬂ\%gmggﬁ’%@éawl?ﬁ é?%l’l?ydﬁﬁ 5<§{/er
a 30 mnute pecyok:henﬂ'et{e]pmlﬂina GNaA3SE, 1.7 adnel) wakarédted wdth 3-chinrobarzdyl hen:
al'loved 1o Bt a&'ﬂo 1de ((} §£ C OVFI‘{ ni’gn%catmn 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-

25 dihydre-5H-cyclopentalclpyridin-8-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

30 stirred for 10 minutes with 5% hydrochloric acid solution, basified with 10% sodium
carbofzatg 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

35 ethyl acetate/hexane gave 61 as gray crystals (m.p. 120-121 °C). .
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The m xture was stirred in an ice bath, and water (100 m) was added
dropwi se. 35 The |ayers were separat ed and-t he- agueous was  extracted with
di et hyl et '@ 9744483 conbi ned organic extracts were washed wi t RCHY8§37/07650

hydrochlori¢ acid saturated - 97/ 45403
PCT/ US97/ 07EFAMBEE #3: d&r%&?@hw’.\ﬁ%’cﬂﬁ(éserwaam%)-ﬁx"rﬁﬂ'éwdrﬂéﬂ-

sol uti on wagyglof ggtgwﬁ%}ﬁ;ﬁ@y nﬁrgglggnt was renoved under vacuumto
I eave a solid. yy | zation rom exane/ et h acetate gave 35 as ‘
s

slightly yellow ing progedqure 33, si(anpnemetloyl)-6 1grpm§lgmr,1@ 67-dihydro-5H-
- N-[5,6-Bis( ng% afhe! (]5’720%9§" ' 'G}mﬁ*ﬂ @%@Qre?a‘té’é biithla- %ygnoghenyl S

trifluoroacetal Accordl n *t-he procedureof I\/agnus et

- (Tetrahe8. isecyanats®).29g, 2.6 r@m@%&»ﬁmﬁcmy Bashythmatognaphy andilia gel

L A i P s, e

degassed abfomu¢thybatetmerhexafio galg 62as thaargstalso(m of 13655-484. 5a°(§o| ution of
4- (trifluoroacetyl am no)heptan-1, 6-diyne (35, 20.32 g, 0.100 nol) in argon
- degassed absol ute ethanol (70 m) was added via a syringe punp over a

period of 2Ppobediire 34.h6-Piopylaminess, s,tﬂ,'r-teﬁ-ahwebbaﬁmxaioléseso[ err]C for. .

8 hours _and then_at. roomtenper at, r far and t he so] vent S
renoved Mnder vag?filﬁﬂ anegv@%agqg 81(“’615 |a28g5] £ ﬁ5e:%?1t?f1‘ialb‘9‘1rf’?%&zﬁmaz°l‘
chr omat ogr aglayie WB)SHels: THIHL. Ak 1904 mss)h(mtdﬂ @hﬂ{émaﬂﬁ glavial dedticoht
anber solid. Crg%t allization from et acet at e hexane gave as tan

crystal s (npgd (@gmipapethanel) (50Dl @ﬁdr']:I-IE;&OO ml) in an ice bath. Aﬂ'.er 3.5 hours at
2- (di propyl W g}l::‘e gt@eséthy tosﬁ@ %Wéd) r‘%c ' grgl thé: resxduFe)% si um

hydr oxi de (10. 10 I n vvater@& to a solution of
N-[ 5, 6- bi s( pamitidnes peteedn aquepus sodivyel e alatmme@eymmﬁ The ether layer was

trifluorgac rﬁﬁi@a‘gﬁ tﬁ%@ateggﬁa tHen 28 ﬁym%ncrbcfﬂat PR cid g‘%gum s | thaegaied

to reflux fo ours e solvent” was renoved u er v eave a
seni -'sol i d. thenBrtraspedowithediethy] ether/THP 2 Fhiv kther Jayarssauwnshedowithtwatep 2nd?2

g, 0.162 m)in)me ﬁﬂ&' was dried with sodium sulfate. Solvent was removed under vacuum to

give 4.8 g of 64 as a liquid.

20 Procedure 35: fert-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

25 acetate/hexane to give 5.8 g of a liquid after removal of solvent. n-Butylhthmm (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

30 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

35 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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25 acetonitrile (100 M) were added, and the m xture was stirred at refl ux
on t he steawl(bg-;,@bpr 17 -hours. -I-Bronopropane (6.8 g, 0.055 pol/sawvaFesdgai n
added, and the reflux was continued for 4 hours. The m xture was dil uted
with ethyl aC@t@EPaﬁd\Wa\ﬂas hgfiem;td%nméseeamﬂ di6:i86 waarshbbhel tiobugh olite was
dried (MySH4) e solvent was renoved (dmr vacuumtoJe %\ée I'\t/)m %\n 9}:
Purification @}u¢?%sWhEH?%ﬁ‘HPd@?%BWtWed teeen Watyy ARGt f"rTSI e ether

t et r ahydr of urgpietay hwAGSY Hith SAYE éhdSBiuhQ an@wad @idd #HH QAihmoshlfatély Solvent
acet at e/ hexane gave 37 as_white crystals (mp. 111-113[er r%i:) Procedure
23: 1,2,3,5, 6¥gs F@Ra‘mddwtfl Mmsmrwa%mowph%ew&&ﬂa amine. 38 35

~Fhi- enyl -€h of VET
bi-s(hydr ox{’ll nmet 3% a%lne iﬁ?@fggﬂgpgwgp ga%bﬁﬁé gté |a?Sr0|hrcllg, and the
m xt ure .- 24- V\D 97/ 45403

PCT/ US97/ 076 ef Lalx

t hi onyl chlor She ré’éﬁb\% gi]?z %%ﬁﬁ %H’M‘f és%ﬁ%%ﬁf@g

chl orof orm arﬂeﬁiﬁhﬁdﬂﬁlnwmm«adeﬂnder vacuum This process was
repeat ed-gi vi ng an.anber, s | i zat i f rom. met hapol./ di et hyl et her
e oS apr opa anPhtras et talgt 2P cofe S5 mhy RERATS & ire
of f “whi teigr yﬁ@ki&o(taﬂtmu@!)&-Rﬁ&{oeyﬁﬂxﬁ&»)me%&w 818, TLeetr Shydirg-N-prdgyl®ol ) was

dded to 2-(d | : chl thyl 1 g, 10, |
FOSRERA G LTI R R G R AN

cool wat er badzb:l mbBSarbl X50/682) Y8S hebtell RU2IC &R Hmmdtﬁﬁm%atrﬂﬁ&uxfé)&aéﬁ
hours and then refluxed on the steambath for 4 hours. Excess allylam ne

was renoved uKdEactehwitlndiethyd ethrr/THE aaddhaeshern NHM?%UaW"‘t%hié%lE}bUa&?ﬁ and
carbonate solytjn '?a grﬁeﬁ)grféﬁ%ﬁﬂ sto éﬁt% %ﬁ Dt =T ovzh%ﬂdém'a&?ﬁn to

extracts were washe brine an e sol vent was
renoved ub?lergiva@ugrf 67 laspkquid. anber oi I. Purificati on by flash
. chromat ography on silica 15 gel eluting with tetrahydrofuran/ethyl acetate
gave 2-(propen-2-yl)-1,2,3,5,6,7-

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

.benzothiazolyllmethyllurea. 68.
Using procedure 19, tert-buty! (R)-(2-aminomethyl-4,5,6,7-tetrahydro-N-
20 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.

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

25 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
30 at 0-5 °C over 30 min and the mixture stirred 30 min. Benzy! bromide (5.13 g, 30
" mmol) in DMF (5 mL) was added and the resulting mixture was stirred 1 h. The
~-reaction was gquenched-with- saturated 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
35 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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hexahydr o- N, N- di propyl cycl opent [ fli soi ndol - 6-am ne as an anber oil. A

m xture of the 2-(propen-2-yl)-1,2, 3,56, 7-hexahydro-N, N _

di propyl cycWVO2484%¢| i soi ndol -6-amine (7.9 g, 26.5 mol), PCTAUSHTAT650

N, N -di nethyl barbituric acid 20 (12.41 g, 79.5 mmol ), palladium acetate
(0.297 g, 1.32 nml), and triphenyl phosphine (0.695 g, .2.65 mmol) in

di chl oromet hane (75 m) was degassed with argon and heated to-40[err]C for

ot um car banat ¢ SEPHERORE GTRFARHIPaPe) Ay A FETRGERT &l nor - The

combi ned ext ipiEhioroniEthadsatfoniaté 710% sodi um 25_ carbonate and extracted
twrce"wi'thh 10% hydraochoric acid solution. An enulsion formed which was
cleared. b)5 diluting with water and filtering through di atonmaceous earth.

The “conbi ned (axdd rdcedyre 38, WO piakding)-£ B h fd 3 h At Ex A S ifrid‘éH syith solid

sodi um hydroxi de. The free base was extracted three times wt
di et hyl et her tnﬁh@rom’ebamlfemea&ﬁ% 0x28% g, hammell was Hreated avithy brfzmlmane

Na S t

brown soi o, Gt En2aSuRl KE bR o WG BNl 9148 0 ©
hydrat e to -gwhicltawgs apaverbethinakhe Hﬁlpsaltlﬁﬁi d@@ﬁaéhzdd(ﬁom%&d[]feﬁhe to give a -
2-[ (4-Chl I | f , 7-h hydr o- N, N-

di E)Eopyl EF%’B‘E‘%‘%‘?& Oﬂ%é)%w% é?’n ne. 39 nga yero Usi ng procedure 9, crude

1,2, 3,5, 6, 7- hexahydro- N, N- di propyl cycl opent[flisoi hdol -6-am ne (38, 0.42
g, 1.6 mol) was treated with 4- -25- WD 97/ 45403
PCT/ US97/ 07650 chl or obenzenesul fonyl chloride (0.343 g, 1.63 muol).

Puri fi cati-on by -f Bag@i pymﬁmm;%ns»dm propifly-VHLiRdeRLEY

acet at e/ hexane and su quen stal | 1zation from nmet hanol gave 39 as
white crysta [-fé 2 5 EXAWPLE 22:

2-T(2- Chllcgrophenyl)sulfonyl] 1,2, 3 5 6, 7- hexahydro- N, N-

di propyl cycl gpent[f]i soi ndol - 6-am ne. 40 Usin rocedure 9, crude
1,2 p py y ﬁ&&g}gﬂ}]cg duyengs, 2-(dipropylamino)-2,3-di y:{)ro-G-hydroxy-1H-1nden-5-yl

trifluoromethanesulfonate (69, 1.9 g, 5 mmol) was treated with propylbromide (2.5

g, 20 mmol). 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
20 solid (mp 169-170 °C)

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

triﬂuox_'omethanesulfonate 73

.95 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) - |

- 30 , '
Procedure 39: Methyl 2-(d1propy1ammo)-2 3-d1hydro-6-(phenylmethoxy) -1H-
indene-5-carboxylate 74

35 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
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di propyl cyclopent[fllsm ndol - 6-amine (38, 0.40 g, 1.5 nmol) was freated

. with 2- chlgy éggglesulfonyl chloride (0.36 g, 1.7 mmol ). Pupttiusedareso by
flash 10 chrorra graphy on si I ica gel using ethyl acetate/hexane and

crystallizat 10 Bounihatn .
EXX\E/PLE |2§ IZQ‘??IQ?ECE]I orophen |)su| Fon alff ifﬁﬂe)c(bﬁs%ad .23 niknBl), jt][a iht @.

h hyd
di pr opyl cycl opmhbi f13] el gt SmdrfﬁrmL dllgMF (18 mLququaqg}p/Q;{:gHgQ -205C with{eO
11' 6 7 h ; 60
) 300 ) AR, ARG AP GXGLAPEN Id bichod ok ﬂ{ilsgerqraﬁdgﬁmc@&

2.6 mol). Puréttiacsed wmth}tOAcamshhdm @@taplbylmnds!)éﬂ i(MeSEhy), filsened aé@wyl e
acetate 1n 1‘1"112)( aggﬂ%dcegr é}ﬁ)éam%lﬁaﬁﬂ purifib ca%ﬁ%&glad ?@/cﬁlcé h43%at %s%x%ﬁéé o

(mp: 113-

2-1(3- Q/anophamthk HCY eudy hd try2talized fronh ExQAy/MeOTH), thigive a white solid (m. p. 181-
di propyl cycl ope | i soi ndol - 6-amine.- 42 - Using procedure 9, crude
1,2,3,5,6,7-h h-_ r o- N, N-di propyl cycl opent[f]i soi ndol -6- am ne (38, 0.40
g, 1.5 mol) was treated with 3-cyanobenzenesul fonyl chloride (0.35 25 g,

1.7 mmol). Purification by flash chronatography on si I i.ca Si n et hyl
acetate in hexane Methy! tPH%Q@H’?PM Agf‘é%él trystal s

(mp. 134-485 %rbo 25:
2-[3,5-D net hyl i soxazol yl)-4-sulfonyl]-1,2,3,5, 6, 7- hexahydro- 30
NN- di propyl cycl opent[f]i soi ndol - 6-am ne. 43 Using procedure 9,

Uronted with QangHslort 5976 BRORIEIEBRI IO 2 iy e SELBBA N, O0°
f2 g 0 mzm[a'z gggglof@xrigxza;atﬁe?iangsldfomrqﬁﬂalﬂﬁ g,r575 mx;lflhg(aslcbnﬁra{tﬁlcﬁ ﬁ_) meiby! Ry E2-
di pr opyl cycl Oégmrf?sj %‘2‘6’{‘%‘3%%‘%@%?’3{5‘2 in%gné%écarﬁoxyﬂ%df§ and crystallized from

15 EtOAc/hexane as the HCI salt (m.p. 140-141 °C).

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

20 Usiﬁg brocedure 39, 2-(Dipropylamino)-2,3-dihydro-6-propoxy-1H-inden-5-yl
triﬂgoromethanesulfonate (72, 2.96 g, 7 mmol) was convérted 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)

25 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-

30 (dlpropylammo)—G-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

35 _ _ ' -
To a solution of methyl 2-(diprppy1amino)-2,3-dihydro-6-(phenylmethoxy)-1H-indene-

-33-



WO 97/ 45403 o PCT/ US97/ 07650
. Using procedure 9,
1, 2, 3,5, 6WR 4848 dr 0- N, N-d| propyl cycl opent [f] i 50| ndoI 6- é?ﬁ'lms%@wﬂwas
treated w th henzofurazan-4-sul fonyl chlaride. stallization from

met hanol  gRéarbeaylate (74, 08P g myRalhpad (frﬁnpm@fs 118 3Pepmod) in BMF @@a\pLE
270 2-[{2-4ByRzapb20 wasshded hs%lseanﬁﬂeﬁetﬁoﬁub @ m/étixaﬂolaz% ), 70.57 mL)

- hexahydr o- NN- di pr 'ﬁ IcycI opent[f]i soi-ndol - 6-am ne. Usi ng procedure 9,
i, 2, 3, 5, 6, dropBisthy Hhe Mxiyrgisgiress for 2o og‘éntrpacrtroswowweqdei toorh and q@Echods
treated w Lo

Ly Rt e Wkl 2edlae Ty b MAURLANE OB i HEERR i PR e vt
186- 1875 [ ewad @ymoviedl Ex/ANPiation8This solid was crystallized from EtOAc/MeOH to give a _

2-1(2, 3-Di I f.0 e
N di pr opy S PT BB PRE bareithel B b ik sy ae A IBHER 1oty miOALMeOH
1,2, 3, 5, 6, t6-gie tiwy title-dinipodng 780sd & wHitepsobid] (bl ps2AMEUS °G). ani ne (38) was
treated wi th 2, 3-di chl orot hi ophene-5-sul fonyl chloride. 15 Crystallization

from met hanol gave 46 as tan crystals (mp. 150-151[err]C). -Procedure 30:
t-Butyl [Gmmmss B-Blulteky gl (@i sapﬂa&ﬂdom 3.dieydvd-1 Hoiddene-5-
cycl opent a[ yridin-6-yl]carbamate. 55 A solution of._benzyl. chl oroformate
(17.1 ¥ ’ﬁ‘?ﬂ er'ﬁschl oroform (50 m) 20 was added dropW| se at room
terrperature over a period of 10 mnutes to a m xture of am noacetonitrile
hydrochloride (13.89 g, 0.150 nol) and sodi.um car bonate (21.2 g, 0.200nol).
in water (Téen&mm%ﬁ@erre HPorelsH 1B-biatoxyr2)(dinropylaming- Zebdr}mde@rlﬁ-mdeaeé-
Techani caleatblstdth (1A 12 Wfoafe b lada (079 Snl Whanilbl el W 1P

acte her

wat er, and ext d twice Wt e co extracts were
washed wi tEtQA¢/MeOF as shel HG sadt (nNgSZﬂ-‘} -2166).sol vent was renpved under
vacuunhfr o | eave an or . Crystallization from et hyl acet at e/ hexane gave

N- benzyl oxycar bonyl - 2- am noacetonitrile as colorless crystals (mp.

61-62). U@X@MlﬂbEp?'bcsdElprqﬁymmw-dcﬂydﬁhmpmﬁoxy 1Hinden&sam |
133-134 ( ol ution -of-N-benzyl oxy-2-anm-noacetonitrile (1 91 g,
10. 0 mmol Wn&d%ﬂ%@wo m ) was heated under argon at 145[err]C. A

sol ution of 4 (t-butyl oxycar bonyl am no) heptan- 1, 6-diyne-(4.15 g; 20.0

m‘rDI ). N S p?‘%(éed%rea %,nx%%ghe dlpropglagn hg)%zg-’di}?ydrgﬁrf&%lpgty-1H-indene-5-
20 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

25
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).

30 EXAMPLE 39: Procedure 41: 6-Butoxy-2-(d1propylammo)-2 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
35 (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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and cycl opent adi enyl cobalt di carbonyl (0.50 m, -2.8 mmol) in p-xylene (45
m ) under akg®9yyRes added via syringe punp to - the heated xyl epermsdsugzesn at
the rate of 1.5 35 nl/hour. After the addition was conpl éte, the solvent
was renpved yagRkratars 4l quefchddP¥RhawakaE K100 L) Plfmiefﬂeﬁﬁltir@koﬂh)l Wwhaptirified by

chromat ography on silica gel eluting. wth -27-
PCT/ US97/ 0763%1‘@?{%&118"% grpaR:aik thakwag coayerses) F&O t’@ ?@ﬁaﬁaﬂ‘i and rystatlignd

ethyl acetat 1d 8k GE1Y b 6 J"sE lal%hit%%ﬁar( 129-130 °C).
Procedure 31%(gﬁenyl met hyﬁsfb[gﬁ d?%r opyl a u 7asd| hydr o- 5 hg,
cycl opent a[ c] pyri-di n- 3 yI ] rret hyl ]-car bamate:- 56 Tr| Tl uor oacet [ c aC| d (25 n)

was added N J1H. .
[ [ benzyl oxycar%}g}rﬁg am norre ﬁgé&%m&}gﬁgn?gﬂzfﬁgﬁ mNnﬂeﬂéjélr gn%:tdgne_
(55, 4.45 g, 5L¢aﬂwxmh)dcas3r oomterrper ature, and the m xture was stirred
for 20 mnutes. Excess trifluoroacetic acid was renoved under vacuum and
the residue was 10 partitioned between 1:1 tetrahydrofuran/diethylether

and 5% sodi urdyg pesdedars 21 Unethyl 2Taeprofijladiifio S6:kthox9:2,3vdthydxé1Hcindené-6i ce
nore with 1:1 tetrahydrofuranNil et hylether, and t g%conﬁ ed exgﬁgﬁ g\/\ﬁi
Washed vit v ISEFPREVIRHE (BT L EnAFRRPISORE: FRpto i SrRY NP 0S8 Thd?
vactum t 014 eaug oPharporkitbp Fhlc punficatmn yielded ure roduct 83 as a oil which was

[[6- anm no- 6, 7-di hydr o- 5H cycl opent a[ c] pyr i di n- f c/l\i/ carbanate as an
anber 15 oi |con)aermc](m1zpé:hgél Grralt ang cryprallized from EtOAc/MeOH to give a white solid
[[ 6-am no- 6, }nd&hjgb'g@btpycl opent a[c] pyri di n-3- yl]nethyl]carbamate (2.96

)

g, 10.4 mol bronopropane (5.2 g, 4. 2 mmol), and potassi um carbonat e
(3.60 g, 26 O mmol) in acetonitrile (30 nt) was stirred-at reflux 20  for

17 hours. mﬁm s & .
di et hyl et her e co%bﬂﬁe%(ébmlgﬁ\kgf’g%ms &Sdz 5%53)'&%%' %S%M%&YD
(MyS™) . THhe Jblindemesiacarbopamdde®der vacuumto | eave a dark oil.
Purification by flash chronat ography on silica gel eluting with

tetrahydrof uran/ ethyl acetate gave a dark
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

20 converted into the HCl salt and crystallized from EtOAc to give a white solid (m.p.
219-221 °C).
EXAMPLE 42: Procedure 42 2-(anropylammo)-ﬁ-ethoxy-N—(2-ﬂuoroethyl)-
2,3-d1hydro-1H-mdene- 5-carboxamlde 85

25

| 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

30 mmol) in DMF G 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 pﬁriﬁcation yielded pure product 85 as an
0il that was converted into the HCI salt and crystallized from EtOAc/hexane/MeOH

35 'to give a white solid (m.p. 158-159°C). - - .
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oil. The conpound was treated with activated charcoal in ethyl acetate and
fi-ltered 25 through di atonmaceous earth to give 56 as an anber oil.
Procedure 3¥0 9345483 nonet hyI 6- (di pr opyl am no) - 6, 7- di hydr o- SHRCT/US97/07650
cyclopental[c] pyridine. 57 A m xture_of phen Irret_6y _

[[6-(dipr op?]I" m:qﬂgye 6372dq12pmpgy§qxpny@- ,3-dihydro-6-hydroxy-1H-indene-5-

cycl opent a[ ghPyétdihiaesy! | met hyl ] car bamate (56, 1.35 g, 3.54 mol) and 10%
pal I adi um on carbon in absolute ethanol was hydrogenated for 3 hours at 50
psi hydrogen. The m xture was filtered through di atomaceous earth, and the

f H-tr at aRa

ExawpLE 20, T3 SARaS BF Aser 2 %*”Jﬂl?"af‘n@#o?ﬁ?ﬁfdﬁ’sﬁ%“E‘%i-‘f%q“*ene*

cycl opental cdrbyxyldintSs; 9]9]3rgetﬂ:@lir]dudh and é'&qﬁémrderﬂlcﬁam%&&xﬁﬁwl) in DMWFY(2045403
5 am nonet FP R AoBR OB SR 2 sedinmmerhpridsip mefhenglh Bl i POl

(57, 0.29 gdrobwisemThe¢ mirture seinteddforidtln The Gbhstionway quersdbetionyh saturatddde
Chi omat ogr < FRTN & FeiTogiet YR B Acw 17 8RR aH9U op OTARHPLOTIGR whte Brives
gave an-of f gmba (Mgso Milté?éaf%halcbh@easttmedfw herude o@rue(. hexane gave 58
as. off- white crystas(mp_. 125-126.5 [err[C). EXAWVPL

2- Q/anolﬂl- [Fhr‘!fﬂﬂfﬁgbmhl%mm‘éyat@myxe deglqruge prpduct as an oil that was. converted into
cycl opent af v, |
7 ST UMt B OO g, 28 o

cycl opent a[U}iMrﬁdﬁﬂrﬁ@E?ﬁe- g, 1.7 nmml) was treated with
2-cyanobenzenesul fonyl chloride (0.35 g, 1.7 mol). Purification by flash
chromat ography on silica gel eluting with tetrahydrofuran in ethyl acetate
gave an oi | EXAMELE 43:7Brocadurect: c2-(Dipramtiandhodfe@cflgoreethb®xyd-2¢8-f - whi t e

cryst al §5( iy cdhb?1 iR defle!8-Eheboxhmide 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
e purification ﬁélded ‘a pale yellow solid which was converted into the HC] salt and
B 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 -

-36-



EXAMPLE 31: 4-Chloro-N-[[6-(dipropyl am no)-6, 7-di hydr o- 5H
cycl opent a| CWH 7 3-yl ] met hyl ] benzam de. 60 Usi ng procedur epéiuse?/07650
3- (am nonet hyl ) - é-( | propyl am no) -6, 7-di hydro-5H cycl opent a[ cl pyri di ne

(57, 0.43 9, EXAMPIE 462S 2t(m?§- Moihih o) -6- BLHG DL INS -2 dibE P p6-1 BB de1De25-
.0, 1.8 mmol). Purification by tlash chromat ography on silica gel eluting ,
with tetrahydcarpesamddaP0acet ate gave a tan solid. Crystallization-from
et hyl acet at e/ hexane gave 60 as gray crystals (mp. 101.5-103 [err]C).
EXAMPLE 32: Procedure 33. N-(4-Chlor ophe_nyl% -N - [& 6-(di§)r opylam no)-6,7- 25
di_hydr o- 5H cy &sipepragpenns 44, d2-(Dpropylamingts, rg+#6-hydroxy-1H-indene-5- .
3-{-Am-nonethyl.) 6= (di ' - di - : e , 7
0.42 g, 1. m‘%%@"éég% ég%{é‘oé‘,g).g% Mzrﬁwg Qﬁ%ﬁ&f’%@ﬁﬁ%@%@%y@%@ .
(0.28 g, 1.8 mobl). Ohromiategrepliis purificatibe yiélded perevpspdutt as e dil-R0 which was

f 18 h : |
an o1 1 The_ oty Tae Oy sHf S8 Fplallan, GRRKRIp/NRR KORNER e 0HE
~aci d sol uti on(mhng4bime %)t h 10% sodi um car bonate sol ution, and extracted

‘twice with ethyl acetate. The conbi ned extracts were washed with brine and
dried (MgSO[err]). The solvent was renoved under- vacuumto | eave an oil.

Puri ficatimn IProkbathe abf 2AIPBHNNIAG)-2]3-A 07y di)-1HLiwdene-5)5 dicarboxylate 92
tetrahydrofuran in ethyl acetate gave a |1 ght anber solid. Crystallization
from35 ethyl acetate/ hexane gave 61 as gray crystals (mp.. 120-121

[err] Q). -29- phe dffRefhifl opylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (91, 10.0
PCT/ US97/ 07650 EXANPLQI%@&W no)-2,3-dihydro-1H-indene-5,6-dicarboxylate (91, 10.0 g,

N- (4- Cyanopheg@0)ymmol) ves freflynedat ARCwith QY40Hi (Biidg,S05Hmmol) in 1:3 Hy0/MeOH
5 Cay momot by Y00 TeE S b, "B Vot ragionthiehgl BE0HRELFE, Tho resyitine
(57, 0.4985g, selshwasdleptetoin THEMeQH\i1t1} ahdoalinvesshizngdol oesrpightatlhe(@saBing,
2.0, L) VR R A AL MATRARE o, b ), 110
EXAMPLE 46: Procedure 46: 6-(Dipropylamino)-6,7-
dihydrocyclopent|flisoindole-1,3(2H,5H)-dione 93
20 | |
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,
25 basified with sat'd NaHCOg 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
30 solid (m.p. 290-291°C). |

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

35 .
(Ref. Brewster, J.H.; Fusco A. M. J. Org. Chem. ., 28, 501-503 (1963)) A solution of
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fromethyl acetate/hexane gave 62 as tan crystals (mp. 135.5-136.5
[err]C). Procedure 34. 6-Propylam no-4,5,6, 7-tetrahydrobenzothi-azote: 6410
Sodi um cyaWwessHs#3dri de (25 g) was added to 4,5, 6, 7- tetrahy&%ﬂ@ﬁ’ﬁqﬁ?azol

6-one (63 Helv. Chim Acta 1994 1256 14.5 ro am ne
gl aci al( az:egif(dlpacmda(rm)fﬂ ’)’-dthrmtqpe%ﬂé@oméo?eahé %¥’() 9% %#rya% 58e
bath. After 3,3 E}? i tHOREBE BTG HeBtedSWHtN Pohe HES (1BDY,C1b.0/RERE]) ViRGHIUM

and the residue vva art I t1oned t ween aqueous sodi um car bonat.e Qﬁ{

et her/ THF. TéthueﬂmtrllBéQé"or Ohd. TBhe veastion westdeolediterr-tardil ‘%tﬂ‘él‘i“@NNfe and
hydr ochl ori ¢,.ac | Cl

diethyl eth xﬁ#ﬁhr?ﬁgli agtahddofl ggéé . 'fﬁwg Sﬁl?@'gis%ﬁgg c@ﬁgrnﬁjam £5d tRC oS Whs

- dried w Bh aﬂdtddnw&hl H@ﬂ),ebas%éd/m sutsl Nag@0g.dandheiracted mith EBloGlxeThes g
of 64 as a liquid, 20 Proce t

(2-fornyl - 4958 ‘eilatyéfsr ‘gﬁifd?'ﬁs %Ex)?n%e dﬁbe# (ﬁgﬁ%‘gb?%dmconne Fale %firra e. 65

6- Propyl am pandtiRg Selid ek rp&iﬂﬁﬂ’dQli&iﬁg eilith b Autifd wilv2:@ lpptanedacetone to give

di -tert-butyl dicarbonat gg We conbl ned in THF at 45[err] C After
4.5 hours, §6I%ﬁeﬁ1?v%ss°}lgr?ﬁ\/%d2 f{ resi due was chronmat ographed on
silica gel eluting with ethyl 25 acetate/hexaneto glve5890f allqwd
after rem)val of solvent. n-Butyllithium (1.6 M.in_ hexane, 4 n.) was.

added t A0 hiIEXAMPIFdBe It@qydgareuw d6yDipropylsminp)-gret 7bﬁe7rr] C. After 20
m nut es, dr&ﬁ%ﬁ*ﬁ*{%ﬁﬁ éaﬁzﬁgﬁm@g d and the cold bath
r

renoved. Afte e so utTon Was” partitioned between water and
ether. The ether |ayer was vvashed with water and brine and dried over

sodi um 30 | f at,e &Bée
e T e e G R T T
65 as a i qu9sl. 0.55 gcedn rmmBB 1ntl@Mﬁ“ (B@tr;zL) at 0°C was added anhydrous K,COg ( 4 g

érzogzﬁroi%eﬁ‘z(gﬁo‘g\\“hég%/EWﬁg artg rO%Q ré&gél-ml' 079 W?}r oxy g%acﬁneon e

hydrochl ori @eirfel. dt @r)c DAL melthat rauomatm losiry to( 2t.f Gonthuet] Stiging overnight
L;é{ g;] ?/g(rao NBB qB_chhed wﬁ%% TB a&‘ge solu o)ncvg'gep a8 ac%ecg 511),}1 é}ﬁ %lg)and %Rg 'ofggmc
- 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

20 - 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-
25 -1,3(2H,5H)- dione 96

Using procedure 43, 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

30 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)-yllmethyllbenzonitrile 97

35 ' ' ' ' .
Using procedure 48, 6-(dipropylamino)-6,7-dihydrocyclopentlflisoindole-1,3(2H,5H)-

-38-

water-and brine and was "~



WD 97/ 45403 PCT/ US97/ 07650

(1.3 9) an#l(y\@.;,gﬁr‘m_,, After 5 minutes, carbon di oxi de was bubbt ggriigsmtesy t he
sol ution e mxture was partiti oned between water and et her/ THF. The

ether |ayer ygs waghedzy bl 4 wagcéré%we;ampmsmdﬁ;beﬂwmmlm 08'nL,

sulfate Sol vent was renoved and the residue was chromatographed on_ siljca
gel 5  (di clet ormelhaRarificatipn asingsilicn arbslutingwitib /&1 hegane/asetone, adfogded a

soli d Pr ocey 7
(2-am nonet hg#ajh% %’a%%{){“{ H{?y 'R-II-CI sl ?n%recl%rf%g% fiaﬁioo alr?;ﬁrl}% 0ar tgr‘?e?ttg

67 Devarda' sgmsl B’bys(aa\krhxty soﬁd Bﬁ% (ﬂﬂﬁw@fcnS% aium nm 5% ZI nc) (75 g) was

10 addeg,yto tert-Butyt e e
(2- hydr oxXyi mi no) net hyl -4, 5, 6, 7-t et rahydr.o- N-propyl - 6-

benzot hi azo EXAMDLE S22 E e zdtéidkol)l-yhnathyh-By( dﬂp!’oiiidatrﬁu azous. 200

i ves GRvpacedopke ebRRC kot b e, SCher " hyer whe washed

with water and brine, and then dried with sodium sul fate. Sol vent vvas
~renoved under vacuumto 15 of 67 as_a |iquid. EXAM

N- (4- Chl or op/ring Pyocrdurq 48,5 63:ii\égt)@xlamwrﬁﬂ@lppirewlwﬂﬂ)wmdole-1 3(2H 5H)- .
benzot hi gyo 'cﬂ&rlef“?.‘lé‘ yd 14‘ geé 5 rﬁﬁxo%ﬁg tﬂa’é’é‘@%el Achiorbfiethyiii ¥ -benzotriazole -

(R) - (2-am noneth tet rahydro- N
propyl - 6- be ﬁQ@Brﬁ, @zﬁumlhe?eaﬁbaﬁwm es@?syllqs()ggoelgl):mgasltb Behbexang/acatone,

0.32 o of caterdaPEXPRAEad o oylree AT sl id RGNS kb O V€

2- (Di propyl MeQBEIED S th giyel 98-26-4 phiteydolidt(hory354:866°Qden- - 25 - -5y -
trifluoronethanesul fonate 70 Sodi um hydride (0.96 g, 24 nmmol) was washed
W th hexane under nitrogen and suspended in DVF (10 niL).

2- (Di prady! mmmlmympro@mmmuys;uhammﬁ-{w-methyl-s-
trifluoronet ane f ona ) was added
dr opwi se 30 ig) vé’f %ﬁ%@ﬁnﬁﬁﬂ“\"?ﬁ@m‘& 'dl’ﬁg sgt nin. Benzyl
“brom de (5. 13 g, 30 nmol) in DIVF (5 m.) was added and the resulting m xture
\ggts r ZLL ;(rjesm s,tpg'nggigd&eatgé 8? propyr ggz?r?o) eSd'l Mhy%rgc%w;%gﬁt?ﬂish%ﬁ%g-]?,Ei(éﬂ,gﬁq-
dione (93, 0.14 g, 0.5 mmol) was treated with 4-chloromethyl-2-methylthiazole
20 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 give 99.as-a-white-solid (m.p. 235-
236°C).

25 EXAMPLE 53: 6-(Dipropylamino)-6,7-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)-1,2,4-0xadiazole
30 (0.09 g, 0.75 mmol). Purification using silica gel, ¢liting with 7:1 CH,Cly/acetone,
' afforded a solid that was converted to an HCl salt and recrystalhzed from
CHyCly/Et, O to give 100 as a white solid (1i1-p. 190-191°C). ~ '

EXAMPLE 54: Procedure 49. 6-(Dipropylamino)-2-{(4-fluorophenyl)methyl]}-
35 6,7- dihydrocyclopent(flisoindole-1,3(2H,5H)-dione 101 -
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organi c | ayer was washed with water, brine, dried ('I\/gsqerr]) filtered and
- concentrated-to -give the crude product Chr omat ogr aphi ¢ purification
yi el ded puPMO F@I540¥r oduct 70 as an oil that was converted |ntP(571’t’Il’ﬁé’7’P|@5°salt

and crystallized from Et OAc/ MeOH hexane to _give a white solid 162-163
C -31- (P Reillyq 2ud3 Derwin, W.S., Fertel, L.B., Lin, H.C., Synlett., (1990) 6 9610) A

PCT/ US97/ 07§x+i6n Gtihmﬁramg%ﬁm%-ammb 18- %&éh@ssok QicaFbox9iee(92,Y.35 g, 1.0

trifl uoronmet hanesul f onat e rocedure 38,

2- (di pr opy| B¥¢lbpnd 43ﬂmrnbmzalasnwyd9d@mlam+3mmanyglamal HOAc (30 mL) was
{riluor ooy aea s Taase i g B, 4 ool WAL oltBS 1b ¢ 92 LbetitdleripEROU! ane

(627 -g;—2mmol rorratogra 1"c-purtfication yrelded’pure pro 1l as a
0il_whi ch_wazeobroped with] tolneme.t The kkdidsa was alilited withawhier eohdf basified with sat'd

= (Og_c{) ng ang g&ﬁg%i%aatgﬁlﬁ WL éeﬂ&spg,k)%d{} "ind dokation »{Rs &dfdcted with CHLCl,

“tri fl uor oneatd ties otganimlagers2wife washtgl withdethy, dridd (MgSO ), and concentrated.

2- (di propyl 0).52, 3-di h 6- h dro 1H-| den 5-

trifluor orre?ﬂ%ﬁ%%‘éﬁ‘? BRSPE %@g byl“%né S1 “%% "‘f‘ﬁ’eéilegHﬂﬂchemne +0.1
propyl-br om geMedHy td.giv016TRk b hgfmry@namﬂr ﬁi&'ﬂlﬁas%hkréttsdi% an HCeidegnpure
- product .72 as a oj | i-ch_was cog verted intg the HO salt and crystal lized

from Et &fAc/ FrRexystallized from MeQRELOAs$ogye @ White adht (nyp.- %%4— L.
2- (Di propyl-am no) - 6- et hoxy- 2, 3-di hydr o- 1H i nden- 5-yl
rifl uororret hanesul fonate 73 25 . Using procedure 38,

t

2- (di pr opy| EXAMPLE 851 2Hi4nChlerephiensl)methyHefe-(diprppylamino)-6,7-
trlfluorone I eated w th bronoet hane
(2.2 g, &"Hg ; % g tOg?sz’ﬁ éggpg’rsl{%l’ Bl%lr?\e%?le ided pure product 73 as a
0i

| whi ch was converted into the HCO salt and crystallized from

Et OAc/ hexangshnd foddtide ¥8! b8 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]cyclopent[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-
methoxyphenyDmethyllcyclopentiflisoindole-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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solid (nmp 181-182 C) 30 Procedure 39: Mt hyl

-2~ di- propyl %@?)454%33 di hydr o- 6. (phenyl net hoxy) - 1H i ndene- 5- 9&&‘%%%5@ 74
35 A mxture

2- (Di propyl am no)wkin%e socifd%? 2%&%ny met hoxy) - 1H i ndene- 5-yl

trifluor omethahés oha 5.6 mmol ), palladiumacetate (0.13 g,
0.56 -32- WD 97/ 45403

LN o AR (0 5,03
-was--heated atmefhdRyphenyDméthilicerippentiflisoiindélcol)3(2H,5H)-diénle, 1050 e

—f-eact-en - r% quenched with saturated NaHCO err], extracted wth EtOAc,
~washed wi th water, brine, dried (MgSqerr]), filtered and 5 concentrat ed.

“Chr ormat ogr ap hU&nElﬁrbéécﬁﬁ\é l49 ng. xaxgk@qima{ de}&@H-maan&Q @\tﬁe&ﬂﬁx&lacé gsﬁz

HC salt and crasta i zed_from fo give a white solid

182 [err] C) Neibg O@Bpamellwas (reﬁtzﬁdowhammd)hogyM}'Mnempﬁmb,e%éxsmoh)o

carboxyl ate 7 ﬁﬁ&aﬂ: PhAGE AL
6o BULOXy. 2 (o e n{Ino xga gecl elaltmgl\ix_rix_thnsdle Cl-gaCl?/acetone, afforded an oil that

trifl uoromet maeserivieotedtte. a(nYI;‘ECl Balp agsi Ecmml)lzadaﬁ-onom(ém talgive Y05 ds/4 white

6- bUt oxy- ( r , 3-di hydr o- 1H i ndene- 5-car boxyl ate 75 and
crystalli goed %&'}E(Rﬁé fﬁgﬁé exane as the HO salt (mp. 140-141 [err]C).

Met hyl 2- (di propyl am no) - 2, 3. di hydr o- 6- propoxy- 1Hi ndene-5- carboxyl ate 76
20 Using pro

2- (‘Di pr opyl amf‘%@-éﬂ‘r?g?HP&%%F%WM?—?X‘PM’!%U%'(MNPV lamino)- 6,7-
-trifl uoronet hdibgerbepclopentflisothdfled,3 @HEH)divae 108nverted to nmet hyl 2-
(di propyl am no) - 2, 3-di hydr o- 6- propoxy- 1H i ndene- 5- car boxyl ate 76 and
crystallized from Et CAc/ hexane as the HO salt (mp. 175-176 [err] C)

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-

e 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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25 Met hyl 2-(di propyl am no) - 6- et hoxy- 2, 3-di hydro 1H-1i ndene 5-
carboxylate 77 Using procedure 39, s
2- (Di pr oppW#W45403- 6- et hoxy- 2, 3-di hydr o- 1Hi nden-5-yl PCT/US97/07650
trifluoronethanesul fonate (73, 2.3 g, 5.7 mvl) was converted to nethyl 2-
30 (di prophatarenesnverted HB)?}/'L Ecésellit pdrrscrystallizashiron. ket MeQI B QAo @Hﬂ
crystallizgggf ggrqvﬁ;tggg{l@%a&emgsz yHO salt (mp. 168-169 [err] Q)
EXAMPLE 35: Procedure 40: 2-( D propy am no) - 2, 3- di hydr o- 6-

(phenyl net hoxy) - 1H i ndene- 5- car boxam de 78 35 To a sol ution of nethyl

2: (di pr oy RipLPod: 4IRS PBNMTR A kb dlegy: 33 VO

97/ 45403 US97/07650
5- car bogyl dia&(c?t}ommﬂwomdﬁl-rﬂmﬂ)-ﬁMethvlﬂbenzbnc(smfbmm L) _in_ DVE

(10-nL) at 100 [err]C was added 25% sodi um et hoxi de i.n nmet hanol (2.5 nmol,
0.57 nmL) dropwi se. The m xture stirred for 2 h. The reaction was cooled to

rt and quenr@h%fbmtédummsee (i Opythinind)i3-aitsid -1 Fuinde fe-6/8-dichrbowplats (92,1 ed

iltration.. This solid was

fof 0.5 h d
crystal | i 2090 i mesls Mos reated o PremRTRe TP BT AR VR 0 o 4 nt o

the. HA. Sﬁhﬁomn#uﬁm&&&i bhﬁn?(hﬁéep 1&1@6&%"(&91441309! S, /hdbortd, bffrdegmound -

78 as a white soli 248 }zéé %6

6- But oX{)- 2sqlifl ngmm%edzfrgnﬂig@ tnﬂfhmeﬁéo Bwelm %saawdxmq!@ troyp.

- Usi ng procegyligs4y, methyl -
6- but oxy- 2- (di propyl am no) 2, 3-di hydro 1H i ndene-5- carboxyl ate (75, 1 g,
2.9 -mmol ) was converted to 79 and crystallized from Et OAc/ MeOH as the HC

;al( tD| E)rnoByFam no%‘%% ﬁm g%mfylﬁﬂmw'ehé I-tefrahydro-ld. 50
dloxocyclopent[ﬂlsomdol-2(IH)-yl]methyl]benzoate 110
15 _ _
The 4-(aminomethyl)benzoic acid methyl ester was obtained from the conversion of
4-(aminomethyh)benzoic acid via esterification using MeOH/H,S0,. The ester was
converted to the HCI salt and recrystallized from EtOAc (m.p. 238-240°C).

20 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).

25
EXAMPLE 64: 4-[[6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3-
dioxocyclopent([flisoindol- 2(1H)-yllmethyllbenzamide 111

The 4-(aminomethyl)benzamide was obtained from the conversion of 4-
30 (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 HCl salt and recrystallizéﬂ-fx-'biﬁ MeOH/EtOAc (mp 244-
1249°C). | i

'35 Using procedure 49, 2-(dipropylamino)-2,3-dibydro-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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Usi ng proéedure 40, net hyl

2- (di propyl am - 2. 3-di hydr o- 6- propoxy- | Hi ndene-5- 20 car bgetio®otcss.
1.1 9, 3.5 r%'}?)%g converted to 80 and crystal lized from Et OAc/ Et OH as

the HC salt 238-239 lerr E fforded il that
2- ( Di propyl arﬁ(’ﬂﬁ aéth‘?Fb%/s’%‘ g d%ﬁ | %%E%H%Clzgﬁggxgmoaee 1" 55 “Usi ng
procedur e 40,waseédnybrtad (toiaprid@y bmlmand)re&'yetaﬂbxgd frog histhMePsl !Lq-lgivﬁdéﬂea%a
car boxyl at e 77 1..1 ) was converted to 81 and crystallized from
Et QAc/ MeOH as lﬁ‘h% sikq Hap ?5%‘*@8 236-237 [err]C). 30 EXAWPLE 39: Procedure
41: 6- But oxy- 2- (di propyl am no) - 2, 3-di hydro- N R

T S —
g, 1 mml) a?h%‘ig‘fgi ) PEIBBBREElESkRRbIE 1,32 HFH).dioh M2 35 (10 nl) at 100

C and 25% wa sodi um et hoxi de in methanol (0.22 nL, 1 mml) dropw se
over a period of 10 min. The resulting m xture is cool ed to room - 34- WO

97/ 45403 roce: t%{(dl ogg'la(mmo) -2.3- dxh_Fdro-lH-mHGﬂ kaQ%ﬁﬁate (92,

tenperature: andnﬁgenc he resulting solid was
purified by th@gal Ogna;oﬂwwasatrga@ Vanhmhemﬂmlamﬂ@ Gotfods, deB meel)t he HO

-salt-and ¢ry ed from &t h !

white sol (?1 Séﬁ ﬁcf% nlté%n gi?lr %%f %%%ﬁpgédcﬁzélzﬂc%{&x CQBRIEACh4i BRat?
6- Et hoxy- 2- dlws)wivafﬂedab—aa BClisily dind-rierystailited] floimbieideOSL/ES@ o ta giveel 123
Usi ng procedure

4
2- (di propyl arﬁsrl"b)’v}%t eﬁDﬁfg%?P'zz%? %4%9&?0 1H i ndene- 5- carboxylate (77, O. 32

g, 1 nmol) was treated W|th N-mathylformamde (0.58 nL, 10 10 - mmot}).
Chrorratograph I ed a .oil which was
convert ed int wﬂm@r’ z’gﬁ ‘S'Fﬂ%:ig% MeCH to give a

white sol sl (ﬂbﬂmﬂﬁﬁ!élxﬁﬂ)éﬂi}ﬂi&hlopent[ﬂ1somdole-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) wé.s treated with 4-methoxyphenethylamine (0.192 mL, 1.3 mmol)}.
 Purification using silica gel, eluting with 3:1 hexane/acetone, afforded an oil that
20 | 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)cyclbpent[f]isoindole- 1,3(2H,5H)-dione 114
25 |
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
30 asa wh1te solid (m.p. 222-223°C). ol '

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

35 Using procedure 49, 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, -
0.35 g, 1.0 mmol) was treated with 2-aminomethylpyridine (0.4 mL, 4.0 mmol).
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EXAIVPLE 41: 2- (D propyl am no) 6- et hoxy- 2, 3-di hydr o- N- (phenyl net hyl )- 15 .
1H i ndene- 5- car boxanide 84 Usi ng pr ocedure 41, met hyl

2- (di pr opy Ve@®7e840%- et hoxy- 2, 3-di hydr o- 1H i ndene- 5- car boxy| BERHUSHTO76. 32 .
g, 1 mol) was treated with I\I—benzylforrramde (1.35,g, 10 mmol).

Chr omat ogr aphirifiqagionfvig asingnsilice gele dlusingewish &l Gﬁizﬂz/asetama iaffordiedcan wils 20

o At b ABIAE B G B ol RO

2- (Di propy! dli5nm) a G-hitehsulig- (. £2130-L85°68t hyl ) - 2, 3-di hydr o- 1Hi ndene-

'5-car boxam de-85-25-Sedi-um-hydri-de (0.05-g, 1.2 rrrml) was washed with
hexaneunder—ni-trogenand-suspended-in-DVF (5 nL) .

2- (g grow: ?mmmeayaomm&a&mhugﬁgmwﬁmwﬂwcar boxgm de (2(1) 0.15 .
g, 0.5 mmo r opw se err over mn an
t he mxture@#ﬁ’ﬁ‘%’d"ﬁfhg‘}gﬁy\gfi’m -SE-HF é"&ﬁﬁn&(’é %;162 30 mmwl) in
DVF (5 nmL) was added and the resulting mxture was stirred 3 h. The

reaction was_quenched with saturated NaHCO8 and extracted with Et OAc. The
or gani ¢’ | ay&7sipg pieesauee 4.t (dipropylaminph,3-dihydne-YHstone:5, $-dicazhasylatnd92,

concentrate r t ed
o beluc D Re LY Sub b REA wic s URRRALAR e 18311, 0 YhhH)
crystal |1 ed’ﬁrrfmatlﬁnwglshamgbwbmﬂz@ﬁbh w: I/éIHQGWM@H@ht'dI “(xth NH3158 159
I[D?:'rr; ]Ug)97 / Ogggfgr#do%% § éghgv%s converted to an HCI salt and recrystallized from hot

2- (Di propy| aeQH/ED.S thi giydﬂds&SMﬂhmwoﬁﬂHrrndena B6°Car boxani de 87 To a
solution of methyl 2-(dipropylamno)-2,3-dihydro-6-hydroxy-1Hindene-5- 5
carboxylate (86, 0.93 g, . 2.9 mvol) and. formam de (1.2 ni, 29 mml) in DV
(20 nl) at EXAMPIE 702s6-iDitsbpidimine)-6/7-ditiydvrelzies-i n net hanol (1.3 ni,

5.8 I :
o f5 pyridinylmethyl)cyclopent[flisoindole- 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

20 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 '
25
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 CH2012/Mé0H afforded a solid that was converted to an
HCI salt and recrystalhzed from hot MeOH/EtOAc to glve 118 as a white solid (m.p.
30 - 190- 191°C)
EXAMPLE 72: 6-(D1propylam1no)-6 7-dihydro-2-(2-
thienylmethyl)cyclopent[fiisoindole- 1,3(2H,5H)-dione 119

35 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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dropwi se. The m xture stirred for 4 h. The reaction was guenched with
sat-ur-at-ed--Ngtdda44g3] and extracted with Et CAc. The organic | acmwusssovesshed
with water, brine dried (MySO[err]), filtered and concentrated to give the

crude produChyrifi@atibh et ABEARE SluRiHg Fitha: 1 UH(15lae@dn WfforaeddH @il fatan
oil that was converted into the HO salt and crystallized fr Et OAc/ MeCOH

to give the wasicenvertgshiman SIClspltaang recysie|lized(frem hop Me ¢ ocgive 119
EXAVPLE- 43: GERiYE Sold (m %5, @Pho8RYJ. am no) - 6- (2-f 1 uor oet hoxy) -2, 3- 15

di hydro-1Hi %gne- 5- c%r bolggprri de 88 A m xture of

~2=-(-Di-pr-opytam-no)- 2, 3- di hydr o- 6- hydroxy- 1H i ndene- 5- car boxam de (87, 0.14

_—Jg,——e-.—-a-- VERNPTE YR i ﬁ%?iiiﬁi@oﬂs,ﬂdigxyaﬁgﬂlﬁ-m&hgiﬂﬁgééﬂ[H?éd}ﬁ%iﬁ e

(0.19 g, .5mmol) 1n ~was. stirre roomt ure tor

The 20 mi xt by3é2HeaEyiookd®0ni t h wat er, and extracted with Et OAc. The
organi ¢ l'ayer was washed with brine, dried (MgSQ err]), filtered and
concentrated. Chromatographic purification yielded a pale yellow solid

whi ch \évas Collméﬁfgt prbcediire 499e-(ﬂ@roﬁ?fhhzvimﬁm,B-rdil?itﬁbl(lil-z-ﬁfﬂe%é?ﬁ—ﬁgﬁlﬁ‘d[ :dyBa&HC (922:,
give the title compound 88 as an.off-white soli : - er ... 25
EXAVPLE 44: _9-.3(@.1;3 FPRTasoFeBet Jith wpﬂaﬂﬁa@z@?@wﬁ%%m&é kizho.

i ndene- 51par pax&chien 88 silita gd¥) d16tiRE Wil Briehdéhne/acetone, afforded an oil that was
2- (Di propyl am no) - 2, 3-di hydr o- 6- hydroxy- 1H i ndene- 5- carboxani de_ (87, 0.19
g, 0.7 nmol ) conysrieddaaadtiy salt angrrsppstallived fropy BHAAeZmuoparm! §o give115fhes 3.
Chr omat ogr apgi liifthEat a0igeeh ded pure product 89 as a oil which was
converted "i"n%&tegslg lHéFPgaI%y%%gde(b:ryst allized fromEt QAc/ MeOH to give a
white solid (mp. 219-220 [err]C). 35 -36- WD 97/ 45403

PCT/ US97/ 076RXAMPLE 74: 6-(Dipropylamino)-6,7-dihydro-2-phenylcyclopentifiisoindole-

15 1,3(21-1,5H)- 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

20 salt and recrystallized from EtOAc/2-propanol to give 121 as a white solid (m.p. 241-
242°C).

EXAMPLE 75: 4-[6-(Dipropylamino)-3,5,6,7-tetrahydro-1,3-
dioxocyclopent{flisoindol- 2(1H)-yllbenzamide 122

25 _. |
Using procedure 49, 2-(dipropy1amino)-2,3-dihydro—1H-indene-5,é-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
_ “solid that was converted to an HCl salt and recrystallized from EtOAc/MeOH to give
o 30 - 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

- 356 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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EXAMPLE 45: 2-(Di propyl am no) - 6- et hoxy- N-et hyl -2, 3-di hydr o- 1H-i ndene- 5-
car boxam de 90 Usi ng procedure 44,

2- (Di propYQ#7/4%493- 2 3- di hydr o- 6- hydr oxy- 1Hi ndene-5- 5 carl’&?m@é“%?
0.36 g, 1.15 nmol) was treated with bronoethane (0.38 3. 45 mol

Chr onat ogr Eﬁﬁﬁeafmn pp isiliee goh elnidng atthd; rlélqecﬂadaeqtoa@ ﬂéfg%si'rd 9@°M|tbﬁt was

converted bJHertFeﬁeco 'ﬁg H@FELM%&Q xﬁéﬁﬁﬁeﬂfu édzﬁ‘gré\ Eﬂfﬁ\g&t@ﬁﬁéi\ﬁ%&s 928ia¢& a

white solid (mp, -14 err]C). Procedur e

2- (di pr opyW&nﬁerii@)leHBPoﬂﬂQy 16CAH- i ndene 5, 6- di car boxyl ate 92 The di net hyl
2- (di propyl am no) - 2, 3-di hydr o-'1H-i ndene- 5, 6-di car boxyl ate (92, 10.0 g, 30.0 - --
nmmol ) was refl uxed at 70[err]Cwith NaOH (2.4 g, 60:.0 -mmot)-t+a 13- H20F MeOH-——-
(100 nip fEKA:MHLEI'ﬁ% Bdihpropylmmfﬁ;’bﬂnhyded-2and lyophilized. The -

asul ti l,i d ted . ih. THEA d_ al dt I
B T e e S 1
(m.p. >300[err]C). EXAWMPLE 46: Procedure 46: 6-(D propylamno)-6,7- .

di hyd t[fljs d 2H, 5 di 0 ,A sol ut.i f
2. (4 pr oy P RRETEPERSUTS 4o arm e SUBoarE PO BAP S GiearboBlots, % o
mol ), ( Nmb%q d ﬁuﬁ&i) Sas FeedledWRin beﬁiﬁa&@ﬁl& (0. £ I( 1.0’ nd¥hol)) 'Plﬂlfﬁ:ﬁhah HOAC

(200 tlb was refluxed.-at 119[err]C for . The reaction was cool ed

conceniPat enysilign geh abeing it wtmxgwm@q,@f@rw 2 solid thatswes eonvented to
residue wag qid!lLEaﬁd%fM berFidiizéd frolﬂ?ﬁt? o})Qmﬁq{) %qivé\lfﬂp% %r\{riuéé Qo > 9,
unne ol l ecte was

and filtered throu sintered gl ass The ¢ sol1

di | ut ed V\Ampl\/ﬁﬁizgﬁ@)azeot roped nunerous ti mes with tol uene until dry. The
solid was dissolved in hot MeOH, filtered through filter paper and
recrystallized fromadditional hot MeOH to give 93 as a tan.solid. The

sol i d was EZAMPLE(N?8:06:(Riprepyleninod$:5,6Fetetsabydre8d from hot MeOH Et OAC

6 (D E?oﬁymmnﬁl%%h@%’y%" SReR RS Rly PR 2501 naol - 1219 - one. 64 35

(Ref. Brewster, J.H; Fusco A M J.Og. Chem., 28, 501-503 (1963)) A

sol uti on OEIsmg 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

20 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-
25 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

30. gave an off-white solid that was converted to an HCI 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

35 | ' .
Using procedure 47, 6-(dipropyiamino)—G,7-dihydro-2—phenylcyt:lopent[flisoindole- _
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- 37- WD 97/ 45403

PCT/ US97/ 07650 PCT/USO7I07650
6- (di propyl&'ﬂ%@f’ﬂg, 7-di hydrocycl opent[f]i soi ndol e-1, 3(2H, 5H) - di one 93

(0.45 g, 1.6 EEhNaQhaciizh, boscy, (293 Hnmolyamstre@adeddvith Zincidnst (@St g,(%3 05

g, 16.0 nmol ) then refluxed at_113[err]C for 24 g Tae lgl%act‘;,x%g pMas cool ed
tor.t., diluwma b glacketdOAaP mipt druificatiop ApsidcshEd: BHHE Y€ > The

filtrate wa ) - L S veRsd 2o adli HHOI skit whil fretiystallifhd from
basified w mé%&%&ggﬁg%?%ﬁg% Jedr]%arte‘gér‘lﬂ extracted with CHerr]d[err]. The
organi ¢ | ayeEsOAeNe=QH $hgiverl3hay piweite gelidm@EvBeB24P19)) - and concentrated
The resulting solid was purified using sitica-gel;eluting Wth 271

hept ane/ atetone to give 94 as a white solid (m. p_.._206.-..2.0%[;.er.-.r.]..(:)..------1--0--—---——-—-—-----——-———-—-—-
EXAVPLE 48: BXKAMBLE81:36-(Digfipylaminaindiiu,7tetralyydm-2-[[ '

o (o pr opy| arFHSOrP LTS PhEpI BRI FreRbesicISomdg oI 128 o)

0.15 g, 0.52 nmol) in DWF (10 nmL) at O[err]C was added anhydrous
Klerr}CO[err]. (0.14 g, 15 _1.0Q04 ) .fal d by yl brom de (0.06 ni,
0.79 nmol ). hﬁ@&@'&&?‘i‘ﬁ'ﬁ %§-(81Hr%a@?8o‘{@$‘iiﬁg¥'3?ﬁ‘g hr then allowed to -
warmto got. (m}&ﬁémoﬁjphéiéﬁh ydtiipehtifisothdons 1SRG H)-direr (107, OTHE
; “‘g%%
i

sol ution was extracted w err] and the organi.c Ia,e{ r :
washed with gr0.88 maeleres rgsesd w ng sk H-2hEed? 1#%@ rlé‘sgla‘éé %é)gﬁ‘fﬁPt her -
concentrat Edmgfi. g @sgﬁn‘g‘j&litd%£§mréﬁﬁo%€$ stV andndciyealigsd froiong 20

greeni sh sol'd"was puri using silica gel, elut mgow th 3:1 )
hexane/ acet oB¢OA/MEQB t0Fives 12fh ap piwhite selid brird 219241k i d was converted to-
an HCl salt and recrystallized fromhot MeOH/ EtQAc. to give 95 as a white
solid (mp. 225-230[err]C). EXAMPLE 49:

6-( Di pr opg! aEXANPEE 821 2 ti-Chionmmiandymiethdd - (dirsepylasinc)ss,56,% 21, 5H) -
(Ejsl ?giep?gpyf;%ﬁ%}&%&%ﬁﬁég}l&[&iﬁ%‘&oﬁf][(?ﬁ)’S°(§‘,en&g?e_ 1,3(2H 5H) - dione (93,
0.15 g, 0.52 mvl) was treated with 1-bronopropane (0.07 niL, 0.78 mol).
SP g|r : Iji cati OnU\Qnag S}(Jceiagﬁegﬂ, ’2-[?tlfbmor}gp}%z;y%rg’étllmyﬁ%E}S/oﬁﬁg}rﬁﬂ&kﬁ,?I forded a
' dihydrocyclopent|[flisoindole-1,3(2H,5H)-dione (102, 0.59 g, 1.43 mmol) was reduced
20 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). ' |

25 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
30 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 HCl salt and recrystallized from EtOAc/MeOH to give 130asa™
white solid (m.p. 227-228°C).

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

. -47-



30 that was converted to an HO salt and recrystallized from hot

MeOH Et OAc to give 96 as a white-sotid (mp. 217-218[err] C). EXAMPLE 50:
4-1[6- (D pMRPIT4#H%ho) - 3, 5, 6, 7-t et rahydro- 1, 3- di oxocycl opent R¢TPEB07¢H8| -
2(1H) -yl ] methyl ] benzonitrile 97 35 Usij n? procedure 48, _

6- (di pr opy| d¥ing preredurs 47.@-Gliprapglaminpt-67<bbpdest-%ll4; 3( 2H, 5H) - - 38- WO
97/ 45403 ' t iscindole-1,3(2H,510dibd 1108 6894

di one (93, é?;rif%uor,oméal }?Il?ﬁ%f‘yn.nmggh%ur gséctkt’ép(fn\?\n[ﬂtlﬁmé?%ﬁal tgr o1mo- p-lt ol u(ni triled
(0.08 m., 0.4 } yas peduded ceith Sinadustd 1 g.i ket ganol) ép glackd RPAR (20 mL).
r--e-c-r--ys—t*al---I--i—--?;%ﬁ?%g#h‘% ﬁgeﬁéc@cggﬁ&egg%%é%?ﬁg sol"le'g's%ln%’ %@K’& was
263- 264 €5 r |cohverbed-boAMPEICIxhlt and recrystallized from methylene chloride/acetone to give
2- (1H Benzotyj,azol - 1-y| nethyl ) - ;4 di pyl ami no)- 6, 7-

di-hydr ocycl &&J&nﬂs[?ﬁjf’é%usrr{’ﬁg%ﬁ %‘éﬂé@ ~di one 98 Using procedure 48,

6- (di propyl am no) - 6, 7-di hydrocycl opent[flisoindole-1,3(2H, 5H) - 10 dione
(93, 0.14 9, 0 ). was..treated with 1-(chlorqmethyl)-1H-benzotriazol e-
(0.08 g, O. ﬁw rﬂzﬁ Prfi%!gf‘f’sﬂl*'&#@'%&r‘rfi%"’a&? e %F‘Fﬁé’% 5@%%’1
hexane/ acet qg@,@&,@@g}gﬂ,&gnimisdmmlm.ﬁmyggted to an HG salt and .
recrystal lized fromhot. MeOH Et OAc-t.0. give 98 as a.white solid (mp.
254-256[Hr]C). 15 EXAMPLE 52: -

6- (D propyl ai;RoYsfeedartl £, H- '3_5 b P (a2 udrBbRERN Yoh At BF1 Byt

cycl opent [ f ft‘lﬁgs}o?)r‘\’aol el-ll, 3(72H€a% Oglgli%gﬁ gg[%si%%rhgroce%rgﬁq&’

6- (di pr opy| abydspesslopertifyavindolel 3625 diens (A0, 8-56 3 (1243 supol) wasredu®d,

i och of § J8 Giopetist QR E 1LY bl ELREATHON, ro8r BB, "ol tHeAreh Boitl aiicn
wth 4:1 hegshelsing eith 3:10CHIC Ha ffordédcamoi shatiwah atnweatedctorancHCRd t 0
an MO spl t d PR LE 8] EOSMBRIeOR O'eNe Y2 b0 aUiilfe S8hidin3. WBI! ©

solid (mMMp.
228°C).

EXAMPLE 86: Procedure 50. 4-[[6-(Dipropylamino)-3,5,6,7-tetrahydro-1-
oxocyclopentiflisoindol- 2(1H)-yllmethyllbenzonitrile 133
20
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
25 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 . T

EXAMPLE 87: Procedure 51: 7-(Dipropylamino)-2,3,7,8-tetrahydro-il-l-
"eyclopentaigiphthalazine- 1,4(6H)-dione 134 | o

A mixture of 2-(dipropylamino)-2,3-dihydro-1H-indene-5,6-dicarboxylate (92, 0.17 g,
35 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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236[err] C). 25 . EXAMPLE 53:

~6-(Dipr opyl--%-g.g,)g;,@j---7---d-i--hydr 0-2-(1; 2, 4- oxadi azol - 3-yl met hyl ) petruser/076s0
cyclopent[f]isol ndol e-1, 3(2H, 5H) -di one 100 Using procedure 48,

6- (di-propyl a%ﬁ@rte@ o &H B rahy Oi‘wglhi Hé §£1@QQL ?e%%ﬁﬁeﬁ%om%%ﬂ%@H

0.14 g, 0.5 Mol ) was treated with oronet h 4- oxadi azol e

(0.09 g, 0. 7%0 givsla whitgrsolic Hhis whytg WéldsWM ﬁat}gen pureﬁieai Viarexprss phage
CH a 't
[err]Ci[ery . Ze%%?fb‘grhyaélﬁﬂﬁg ng}fe 56 o?i; Srlfeoi:é‘éﬁftiz‘%pfo(au@f'wlﬂg sa

and recrystal m CH er to give 100" as a white
sol-i-d-(-m Pi- zmx@ﬂ[@raq BC smmamzatwm bot1MeOH to give 134 as a white
6=-(Drprop II;IE?I f(éﬂn(fb orophenyl )ynet hyl =35 6, 7-

dihydrocy&l of® |50|_ndQ ‘el, 3(2H, 5H) - di one 101 - 39- WD 97/ 45403

PCT/ US97/ 07650 (O Rel 1y, N.J., Derwin, WS., Fertel, L.B., Lin, HC,
Synlett., (1990) 609-610.) A sol ution of

2- (di propyl am no) - 2, 3-di hydro-| Hi ndene- 5, 6- di carboxyl ate (92, 0.35 g, 1.0
mol ) and 4- EXANPIE8S 20 rbﬁyl&nmo) 4,3%, 8%BirahyarslBglén dylﬁéah(x@ﬂ TH) |
was refl uxed at 11nge r]C.. At t he reaction was cooled to r.t
concent r at ed SY¢lepenialglpbthalaz E&P‘\%A(ﬁﬂt)‘tﬁlﬁﬁﬁewﬁhe residue was diluted with
wat er angdgbasified w th sat’ d Na[err] QO[err] (or sat'd NaHCO err]). to pH >
12. The sol uti on wds extracted with CH err]C[err] and the organic |ayers

were washed Wsing proceduredl, 8ddipvpmtpming))2,3-diydroritkindene $cb-ditathoxylitd u@2,

was purlfled I t I tpne +
0.1 % NeOH 0‘3‘93.‘%&@%5%”“5%@&?*’%@*“ Pkt dbatint dRGOMIRLRE OB R T A"
salt and 10 HISHQAQ 28cmL) dhmrifi@tion! Wing slicgigel edutihg wathsd9:1d (m p.

3_5[12 i_Sngeg; ]Ogﬁé"n e ,ye??dr e 56}18 F%’l i’él pt was Ct):yn'%)ert?ed to an HCI salt and recrystallized
di hydr oc}8l ofrem EfQAgDetd te giveAIBhs hwhitondidlGR.p1 319-220%¢). pr ocedur e 49,

2- (di propyl am no) - 2, 3-di hydr o- 1H i ndene- 5, 6-di car boxyl ate (92, 0.35 g, 1.0
mmol ) was treated wi th 4-chl orobenzylam ne (0.17 ni, 1.4 nmol).
Purification using silica gel, eluting wwth 5:1 hexane/ acetone, afforded an
oi | that '
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was converted to an HO salt and recrystallized fromhot MeOH Et OAc to give
102 as a white solid (mp. 260-261[err]C). 20 EXAMPLE 56:

6- (Di propyWaAHP3 6, 7- di hydr o- 2- [ (2- PCT/US97/07650

met hoxyphenyl ) rretqae/l l.cycl ng nt[f]isoindole-1,3(2H 5H) -di one 103 Usi ng
procedure 49, 2-Nalopiegsrenchemesl-8. as Aowrrihed abowere e Schegueiil the isexeppands
(92, 25 0oaﬁhamvﬂen@iomt)stm&xfatlﬁ%ﬁﬁswehégfzﬁwglxybenzy' amne (0.18 i,
1.4 mml). Purification using silica gel, eluting wth 5

CH err]C [err]/acetone, afforded an oil that was converted to an HO salt
and reecr ystEaI l'ized from hot Nb%g;&%ﬁ-_;,o give 103 as a white solid - _
(m-p. 20 %C) 30 EXAMPLE 5754 6- (D propyl am no) - 6, 7- di hydr g=2={(8=-~=-- = ===~

nmet hoxyphe hyl ] cycl opent [} i soi ndol e-1, 3(2H 5H) - di one 104 ing .

pr ocedure di propyl am no)ye2, 3- di hydr o- 1Hyi ndene- 5, 6- di ca[]pxj(yl ate
(92, 0.35 %_ mmol) was tre dW|th mrrethoq(y enzylamne( 17 nm, 1.3
nmol ). 35 I'cation using s]]ica gel, elut r& Rexdine etone
afford ﬁ' &%as co ver idto an HC s nd alllzedfrom
hot MedY EfCATRE Yg SIPGA20°9,

WO 97/ 45403
PCT/ US97/ 07650 as a white sol [ d (mp. 247-248[err] Q). EXANPLE 58: -

6-(Dipropy 0) - - di hydro-2-[.(4-. . _ _
met hoxyphe 9%5‘4 F t%w&atlenﬁrseymfwuamréswsdQSLfglilW
procedure 49, 2-(dipropyl am no)-2, 3-di hydro. 1H i ndene-5, 6-di car boxyl ate
(92, 0.10 g, 0.28 nmol) was treated wi th p-nethoxybenzylamne (0.05 nL, 0.4
mmol ). Purification using silica gel, eluting with 5:1

CHerr]yg [err]/acetone, afforded an oil that was converted to an HC salt
and recrystallized fromEtOAc to give 105 as a white 10 solid (mp.
255-256[ er B O) . Compound #

o
4-C1-Ph 17 WNH

R'»/ TN
4-CN-Ph 18

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

. H
4-CN-Ph 21 R g N SN~
| Ol \O

30
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EXAMPLE 59: 2-[(3, 4-Di net hoxyphenyl ) met hyl ] - 6- (di propyl am no)- 6, 7-

di hydr ocycl omeobihdspsoi ndol e. 1, 3(2H, 5H) - di one 106 15 Using prp@-@,@g§ﬁm§§)

2- (di.propyl am no) - 2, 3- di hydr o- 1H i ndene- 5, 6-di carboxylate (92, 0.35 g,
mol ) was trest:hdmuj;h veratrylamne (0.20 nL, 1.3 nmml). Purification
using silica gel, eluting wwth 3:1 hexane/ acetone, afforded an oil that was
converted to an HO salt and recrystallized fromhot MeOH EtQAc to give 106
as a-white solid (mp. 233- 235[err]C). 20 EXAMPLE 60:

6- (Di propyl am ng;) 6, 7-di hydrgp -[[4- (trifluoromethoxy)phenyl]methyl]

cyclopent[f]isa ndoI e- -d| one 107 25 Usi nér cedure 49 : S
2- (di pr opygam | hydro 1% i ndene' 5, 6-di car boxy (925605350, B
mol ) was trea WI t h -trifluoronet hoxybenzyl am ne (X 3ol ).

Purification using sildca gel, eluting with 3:1 CHerr] O‘Perh"']',ﬁa‘@@hone
afforded an oil that waswonverted to an HO salt and r%rystapl ized from
hot MeOH/ Et QAc to give 107 as a white solid (mp. 233-2 30 EXAMPLE 61.:
6- (Di propyl am no) - 6, 7-di hydro-2-(2- phenyl et hyl)cycl opent [ f] i soi ndol e-

1, 3(2H, 5H) - di one 108 Usi ng procedure 49, -

2- (di propyl am no) - 2, 3-di hy H-i ndene- 5, 6-di car boxylate (92, 359 0.35 g,
1.0 mol ) 1pvas treated with i fl uor&gfet hyl -s0enzyl am g A AH-C-DCH,
mol ). Purificattomusitg si ut iFrg—w-tire 1 @‘ :
CH err]C [err]/acetone, affor ded aer-echoa-gl- WO 97/ 45403

PCT/ US97/ 07650 that was convert®d to @n HO salt and recrygtallized from
hot MeOH/ EtQAc to give 108 as a white solid (mp. 229-230[err]C). EXAWPLE
62: 4-[[6-(Di propylam no)-3,5,6, 7-tetrahydro-1, 3-

15

4
-
20 s (l 7 H

25 8 . ') _ o\\//o l/‘

:
l§
)

9 _ 10-15

30
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5 dioxocyclopent[f]isoindol- 2( lH) yl ] met hyl ] benzenesul f onam de 109 Usi ng
procedure 49, 2- gdl propyl am no) --2;-3- di-frydro--1H i ndene- 5, 6- di car boxyl at e
(92, 0.35%8974583 mpl) was treat ed wi th p- ani nonet hyl benzeRETWSIHNES de
(0.31 g, ]%A‘? ge Purlflcatlon using silica gel, eluting with 4:1

CH err] d [F19 P&t one, afforded a 10 solid that recrystallized from
CHerr]d [err]/Et[err]O’hexane to give 109 as a white solid (mp.
190-194[err] C). EXAVPLE 63: Met hyl

- 4-[[ 6-(di propyl am no) -3, 5, 6, 7-t et rahydro- 1, 3-
di oxocycl opent[f-ld' sg ndol - 2( 1) -yi | rretgyJ |- benzoat €-11® 156 The
4- (am-nonet hyl) benzoi ¢ ~actd-—1pthyt—est€r—was -pbtaing "‘$~Q QrNEFsi oNn
of 4-(ahi nome Tgl ad-vira_esterificaligr.t g NeO r]sqerr] .
The ester wag- B vert el he HCl salt and recrydtallized fTONTEt OAC (mp.

238-240[err]C). 20 Using procedure 49, ©

2- (di propyl am no) - 2, 31 di hydr o- 1H-i ndene- 5, 6-di car boxyl at e (92 0 35 g, 1.0
nmol ) was treated with 4- (am noret hyl ) benzoic acid nethyl ester (0.28 g,
1.4 mol ). Purification ysing silica gel, eluting with 4:1
CHerr]d [err]/acetone;.’{gfforded an.oil that was - congerted to EJHCI -salt
and r ystal | ized fromih h/EO-VEtQA\CtQ gi ve 110 aj\ lid (mp.
244-24 err]m’mwp E 64 _n _
4-1[6- (D propyl a <3,5,6, 7-tetrahydro-1, 3- dloxocygl ]i soi ndol -
2(1H) -yl ] met hyl ] benzam de 111 The 4-(am nonet hyl)benzam de was obt ai ned
fromthe conversion®f 4- 30 (aninonethyl)benzoic acid #thyl ester vi a
reaction with NH err]OH using the procedure-of d-iffton, J.E , et al. .
Med. Chem, 1982, 25, 670-679. The ami.de was converted to the HO salt and
recrystallized fromMOH EtOQAc (mp. 244- 249[err]C). 35 Using procedure -
49, 2-1sdi propyl am no) - 2, 3-di hydr o- 1H i ndene-5, 6-di car boxyl ate (92, 0.35 g,
1.0 mol ) was treated with 4- (am norrethyl)benzamde (0.26 g, 1.4 mmol). '

-42-
2 | o

7
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WO 97/ 45403 _ PCT/ US97/ 07650
Purifi cati oWwowsjsepsst | i-ca-gel-; -el-uting with 19:1 CH err] A [ ergd¥ndiizsso
afforded an oil that was converted to an HCO salt and recrystallized from
hot MeOH to gbMembkld as a white solid (mp. 294[err]C). 5 EXAMPLE 65:

6- (D propyl am no) - 6, 7-di hydro-2- (2- phenyl et hyl )cycl opent[f]i soi ndol e-

1, 3(2H,5H)-di one 112 Usi ng procedure 49,

2- (di propyl am no) - 2, 3-di hydr o- 1Hi ndene- 5, 6-di car boxyl ate (92, 0.35 g, 1.0
mmol) was treated with phenethylamne (0.16 niL, 1.3 mmol). 10 Purification
usi ng sil i--ca- -gel ;- el-ut-kpg--w-t-h-3:-1- CH[ err] @bperr]/acetone affordedaan oi |

. ~t-hat--was--goftver- air?Hiy sal t—ang wWstaldt zedisfrom hot A\eQ cto
give 112 s ag i _ | EXANPLE- 66 O. B

6- (Di pr opyl ami no) - 6 7 di hydr o- 5 [E’(

met hoxyphenyl) et byl | cycl opent [f]i soi ggol e- 1, 3(2H, S5H) - di oneNM43 @i ng

procedure 49, 2-(dipropyl am no)-2, 3-di hydro-| Hi ndene-5, 6-di car boxyl at e

(92, 0.35 g, 1.0 mol) was treat ed with 4-net hoxyphenet hyl am ne (0.19 ni,

1.3 mol). Purification using silica gel, eluting with 3: 1 hexane/ac t one,

af forded an .0oil that 2. was .convg t¥¢H an HCl 4ysal t- and tau zed
& \/e\sol-rd—(?np 21

from hot 1eOH Et OA¢. t o _give 113
EXAMPLE 67: 6- (D pi opyI amn '. =dihydro-2- ( 3-

phenyl propyl ) cycl opent [ f] 6@ Mol e25-28, 3( 2H, 5H) - di orfé % Y 2%7Usi ng procedure
49, 2-(di propyl am po) -2, 3-di hydro- 1Hi ndene- 5, 6-di carboxyl ate (92 0.35 g,
1.0 mmol) was trea1e(ilavmth3phen Iprop‘,\a/ amne(®.19 n, 1.4 mol

Purification usrngfsrtT®a gel. 9—1—GH[err]CI %‘
afforded an oil that was. co /’@@ W/bg ‘sal t andOr etfg from
hot MeOH Et OAc to pive 114, NHa? gav\/mte solid (mg\ 2N -223[err]C)

EXAMVPLE B8: 6- (Di pf opyl am no) 6 I hydr o- 2- ( 2-
pyri di nyl net hyl ) cykl opent[f]i soi ndol e- 1, 3(2H, 5H)-di one 115 35 Usi ng

procedure 49, 2-(df ptoopyl am no) - 2, 3-di adr o- 1 H i ndene- 5, 6- di car boxyl at e
(92, — N\ |

“NH 31-33

20
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0.35 g, 1.0 mol) was treated with 2-am nonet hyl pyridine (0.4 nL, 4.0

mrol ). 43- WD 97/ 45403

PCT/ US97/ QY@8T4583} i i cati on vi-a using silica gel, eluting WEFUSIHOTESO

CH err]C[err]/acetone, afforded an oil that was converted to an HC salt
and recrystSehemad from hot MeOH/ Et OAc to give 115 as a white solid (mp.
130- 135[err]C). 5 EXAMPLE 69: 6- (D propyl am no) -6, 7-di hydr o- 2- ( 3- :
pyri di nyl met hyl ) cycl opent[f]i soi ndol e- 1, 3(2H, 5H)-di one 116 Usi ng procedure
49, 2-(dipropyl am no)-2, 3-di hydro- 1Hi ndene-5, 6-di carbosydate (92, &.35 g,
1.0 mml ) was treated with 3-ani nomet hyPRpyri di né (0. 14 niL 4_rmol ), 10 .
Purificati onm silica_gel, el n NfTﬁFﬂQ:-l—GHLs-r r]d [ VR T . E—
wi th NH®,  affexdedogn oil that was=eefiverted to an HO salt end o
recrystallized fromhot MeOH/ Et OAc tg give 116 as a whi tAeCsolid _(m p.
141-146C). EXAMPLE 70: 6- (Di propyl am no)- 6, 7-di hydro-2- (4- 15 3

pyridi nyl met hyl ) cycl opent[f]isoi ndole- 1,3(2H.,5H)-dione 117 Usi ng
procedure 49, 2-(di prgpyl am no) -2, 3-di %dro- 1H i ndene- 5, 6-di car boxyl ate

(92, 0.35 g, 20 mmly_yas treatdd w tH34- ani noneth idiag (0.14 m, 1.4
mol.) . Puri f+eet+on-us 91 Nca gel ;—etuttng trt h N
CHerr]C [err]/acet ong, 4 ordéd™an oil that 20 cohverfed to an HO
salt arfd recrystal |l i ®8d frpm hot MeOH/ Et OAc to giveyll7 as a white solid
(mp. 283-284[err]C). EXAWPLE 71: _ :

6- (D propyl am no) -6, 7-di hydro-2-[ 2- (1H i m dazol - 4-yl ) et hyl ]
cyclopent[flisoindole-1,3(2H 5H)-dione 118 25 Usi ng procedure 49,

2- (di propyl am no) - 2, 3-di hydr o- 1H i ndgne- 5, 6-di carboxylate.(92, 0.35 g, 1.0
mmol ). was treated w th®histanm ne (0. 16 nm)H/ Purification using
silica gel, eluting with 9: 1 Ui[err’]"éf'[‘@@@d"(,\,a{forded a solid that was
convertgd to an HO salt and recryst& lized fromhot MeOH Et OAc to give 118
as a white solid (mp.

. 3946
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30 190-191[err]C . EXAWMPLE 72: 6-(Di pr opyl am no) - 6, 7- di hydr o- 2- (2-
t hi enyl net h)ﬁdgﬁgg‘@pent [f]isoindol.e- 1,3(2H 5H)-dione 119 35 p 07650
procedure 49, 2-(di propyl am no)-2,.3-di hydro | Hi ndene- 5, 6- di ca oxyl’ f
(92, 0.35 g, 1.0 mol) was treated wi th 2-thi ophene- net hyl am ne (0 13 i,
1.3 mol). -44- WO 97/ 45403
PCT/ US97/ 076§9hﬂ!‘r9|5| cation using silica gel, eluting wwth 3:1
CHerr]C [err]/acetone, afforded an oil that was converted to an HC salt
and recrystallized fromhot MeOHd/ EtQAc to give 119 as a white solid (mp
220-225[err]C). 5 EXAWPLE 73: -
6- (D pr opgl am no) -6, 7- dlhy_dro 2- et hyl cycl opent[f]i soi ndoI e=-1, 3( 2H 5R)
dirone 120 Usi ng pregced @49, 4 _ e
2- (di propyl am no)-2,| dr o- LI—?I-indene 5, 6 ate (5521 0.3 g, 1.0
mol ) was treatgd >pr et hyl am ne hydrochl Qo , 20.0 mml). 10
Purification on sifjica gel, eluting with 2:1 he,kane/ acetone, afforded an
oi| that was converteq,to an HCO salt and recrystaglized from
Et OAc/ 2-propanol to give 120 as a white solid (mp. 245-246[err]C). EXAMPLE
74:  6- (D propyl am no) - 6, 7- di hydr o- 2- phenyl cycl opent[fl i soi ndol e- 15
1, 3(2H, 5§ - dione 121 Using procedure 49,
2- (di propyl am no) -2, 3-di h 0- 1H i ndene- 5, 6-di carboxyra(e (92, 0.3 g, 1.0
nmol ) wastreatempmmlne(ozgl g, 1.2 nmp» ation on silica
gel, eluting wth{2: xane/ acetone...afford |d t hat waszezonverted
‘to an HO 20 s@® ecrystallized from & ORC/"2<propanot—togrve 12t as
a white solid (m pH 241- 242C). EXAWPLE 75: H
4-16- (D propyl am no) -4, 5, 6, 7-tetrahydro-1, 3- di oxd®ycl opent[flisoi ndol -
2(1H) -yl ] benzam de 122 25

15

o
c? (o}
o]
zg \;
' z
/
w
O
@)
N
o0
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zgl ;
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et o

20 51 52
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o 7
ci )3

-55-



Usi ng procedure 49,
2- (di propyl am no) - 2, 3-di hydro 1H-i ndene- 5, 6 -di-carboxyl-ate (-92;-0.-3-g, 1.0
mol ) WasWQ ¥#45488 wi t h 4- ani nobenzami de (1.4 g, 10.0 mmol) PWWW“ i on on
silica gel, eluting with 9:1 CHerr]C[err]/MeCOH sat'd w NH3, afforded a
solid thatSehemeBverted to an HO salt and recrystallized from Et OAc/ MeOH
to give 30 122 as a white solid (mp. 275-276C). EXAMPLE 76:

4-[6-(Di propyl am no) - 3,5, 6, 7-tetrahydro-1, 3- di oxocycl opent[f]i soi ndol -
2(1H) -yl ] benzonitrile 123 35 Using procedure 49,

2- (di propyl am no) - 2, 3-di hydr o--1H i ndene- 5;-6-di carboxyl ate

mol ) 'was treat edOu t-h--43cam- rTObeZO'ItTH 66—4 g 40 R  5-;/\/"\/\0 -
97/ 45408 = —— N Y )N SCT/ NSFHOTOSON,
Purificati OQ "I'l,és(a' gel , i g : A{‘hexane/ ace one, afforded a

solid that was converted to an HC salt and recrystallized fr#m

Et OAc/ et hanol t% give 123 as a whtte solid (mp. 250-251C). 5 EXAWPLE 77:
6- (Di propyl am no) - 6, 7-di hydro-2- (phenyl net hyl ) cycl opent[f]i soi ndol e-
1, 3(2H, 5H) - di one 124 Usi ng procedure 49,

2- (di propyl ani no) - 2, 3-di hydr o- | H i ndene- 5,.6- di car bogy! 92 0.3.9, ‘1.0
nmol) was treated wnth benzyl am ne (0. 44 rrL940mx|§LQNH f™h 10 on
silicalBel, ela@ting with 3:1 hexane/ acet onf—a%fordéd a § t hat \was
converted to—amHcF sal Laa ﬁst\a*l i zepg from Et OAc/ 2- pr eggenol to give

124 as a white solid (mpEN 4 PLE78

6- (D propyl am no)-3,5, 6, 7- tetrahydro 2- 15

(phenyl met hyl ) cycl opent [.f i s&8f ndol - 1(2H)- o125 U;‘\rlflrgwpro’c A

6- (Di propyl-am no) - 6, 7- di hydr o- 2- ( phenyl mef hyl ) cycl opent.[ Y3 ndotax
1,3(2H,5H) -dione (124, 0.41 g, 1.0 nmmol) was reduced with Zigg dust (0.65
g, 10.Qsmml) in glacial HOAc (20 ni). Pur flcatlon on 20 silica gel,
eluting with 3:1 hexane/ acet one gave an oi| []at vvas onverted to an HC
S N T “ N d
> \/\
61-62

20
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salt and recrystallized fromEt OAc/ MeOH to give 125 as a white solid (mp.
235- 236C). wWWRkde379: 6- (Di-propyl-am-no)-3, 5, 6,7-tetrahydr 0- Zreriss

met hyl cycl opent[flgllﬁsm ndol -1 (2H)-one 126 Using procedure 47, %;h 77107650
~6- (di propyl angélgme,77- di hydr o- 2- met hyl cycl opentrfli soi ndol e- 1, 3(2H, 5H) -

di one (120, 0.13 g, 0.4 mol) was reduced with Zinc dust (0.26 g, 4.0 mmol)
in glacial HOAc (10 nlL). Purification via crystallization from Et QAc/ MeCH
30 gave an,off-white solid that was converted to an HCl salt and
recrystallized fromEt OAc/ MeOH to give 126 as a white solid (mp.

242-243[err] Q) .g aYLNB) < 3,5, 635 - tgtra%;l \/\
“Ystng-progedure

phenyl- cycrf)pen’(\[ 4
6- (di propyl am ) >e; ch opent_{ f1isoindole- -4%

97/ 45403 PCT/ US97/@7650

1, 3(2H, 5H) - di one'(121, 0.09 g, 0.23 rrrml) was reduced with Zinc dust -(0.15
g, 223 mmmol) in glacial HOAc (5 nL). Purification on silica gel, eluting
with 3:1 hexane/ acetone gave an oil that was converted to an HCO salt and
recrystallized from Et OAc/ MeCH to g;ooe 127 as a white solid (mBoC

248-249[err] C). 3 EXAMRbE, 81y 6-( Diypr opyl anmio) - 3, 5, 6, 7- tet Lahymrg- 2- [ [ 4
(triT Il uormwret hoxyPphenyl | Net, _hg{/dpent [TT™s0i ndol /;t(‘Q @ \lﬁé* Usi ng
procedure 47, 6-(di propyl am RO , 7-di hydro-2-[[4- 10NH
(trifluoronmethoxy)phenyl | net hylé cycI opent[flisoi ndol e- 1 3(2H, 5H) - di one
(107, 0.17 g, 0.37 nmol) was r&uced with Zinc dust (0.24 ¢7 3.7 mol) in

glacial HOAc (10 nL). The resulting solid was converted to an HO salt and
recrystallized from Et OAc/ I\/EC]-I to give.128 as a white solid . (mnp.

210-211[err] Q). 1
15 ©\ A~ ‘/\

NH NHN
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15 EXAMPLE 82: 2-[(4-Chl orophenyl)nethyl]. 6. (dipropyl am no) - , 6, 7-

t et rahydrocycl opent[flisoi.ndol -1(2H)-one 129 Usi ng procedure

2- [ (4- ChI¥OIPMB483| ) et hyl | - 6- (di propyl ani no) - 6, 7- CT’US97’°"65°

di hydrocycl gpent [fli soi ndol e-1, 3(2H, 5H) -di one (102, 0.59 g, 1.43 mml) was
reduced 205cHE™M@8zi nc dust (0.94 g, 14.3 nml) in glacial HOAc (100 ni).
Purification using silica gel, eluting with_4:1 hexane/ acetone, afforded an

oil that was convertggd_tQ an sal tggand r &8 | [/Zed frog Et OAc/ MeCH
to give 129 as a white m p. -233—»234@),0 LE 83—
6--(Di propyl-am no) - 3, &pb, ydro- 2-[(4-

-rret-Roxyphenyl ) met-hyt i cyc%pent[f] i soi ndol - 1( 2H) - Bor'{é 130 Usi ng pr ocedure 47,

_6- (di priopyl am no) - 6, 7- di hydr o- 2-[ ( 4-

met hoxyphenyl ) met hyl ] cy8l opent [ f!ZrZOI ndol e- 1, 3( 2I—§ 5H) di one

0.67 30. mmol) was bﬁdj:r c dust 49 0. 44NT7E

HOAc (20 nl). Purlflca:L \.i}‘llca'ﬁa"elqt g A 1

CH err]C [err]/acetone, "af fgfded an oil that was convﬂnt ed tv an HO salt

and recrystallized from Et OAc/ MeOH to give 130 as a white: soI id (mp. :
7z

105, 0.27 g,
in glacial

227-228C).. 35 EXANPLE .84: 6. propyl ani no) -3, 5, 6, 7.t et rahydro- 2-[ [ 4-
(trifluoronethyl)phenyl] et hyfgycl opent[f]i soi nd 2H) -one 131 -47-

WO 97/ ¥%403 ' PCT/ US97/ 07650
Usi ng procedure 47, 6-(dipropylam nd-6, 7-di hydyo-2- [[4-

- (trifluoronethyl )phenyl ] met hyl ] CMEJ- {1 I/S-J ndol e-1,-3(2H, 5H) - di one
(108, 0.44 g, 1 nmol) was reduced Wit ust (1.2 g, 18.4 mmol) in
gl acial HOAc (20 nL). .Purification U8ing silicagel, eluting with 9:1

CHerr]C[err]/MeOH, afforded an oil thagbgyas 5 converted to an HO salt
and recrystallized from nethyl ene chloride/acetone to give 132 as a white
solid {gnp. 190-192[err]C). EXAMPLE 85:

6- (Di propyl am no)-2-[ (4-fluorophenyl )nmethyl]- 3,5,6, 7-

CH, o-® N’_/ 3, N~
peoal )r_\

O:O

20

e vl

25
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t et rahydrocycl opent[f]isoindol -1(2H)-one 132 10 Usi ng procedure 47,

6- (di propyl agonokssds[ (4-f1 uorophenyl ) net hyl | -6, 7- PCT/US97/07650

di hydrocycl opent [ fli soi ndol e-1, 3(2H, 5H) -di one (101, 0.56 g, 1.43 mmf)g
reduced with Sehkgmewst (0.94 g, 14.3 mmol) in glacial HOAc (20 ni).
Purification using silica gel, eluting with 9:1 CH err]C [err]/ MOCH,
afforded an oil that was converted to an HCO 15 salt and recrystallized
from Et CAc/ MeOH to give 132 as_ a white SO|Id (mp. 227- 628[err]C) EXAMPLE
86: Procedure 50. 4-[[6-(D pr op am no) - , 6, 7-t et r ahydijo- 1- §I"/
oxocycl-opent[f]isoindol - 2¢Hbf et hy enzoagtrl | e HZ3 a rry of
‘washed Nak (0.05 g, 1.32 ‘ n)~was—ddedH
6= (Di.propyl anino) 3, 5, 6, 7-tetrdhydr ocycl opdnt [ f1i soi ndol -
g, 1.10 mol) in DVF (10 nl). 0I'he%lurry was heated to 84[er®RC and after
40 mn, was treated with a solution of al pha-bronmo-p-tolunitrile (0.43 g,
2.20 mml) in DM (10 25 nl). Affer 24 h, the reaction was quenched with
H err]0 and extracted with CH[etQ]CI[err] ,__he organic |y Were shed
with brine, dried (MySO4err]) y-g N n rat ed4dn hi H-Nac de was
purified on silica gel—etuting ) CI[err]/IVE a il

t hat was Xonverted to ghn HC saIOt and recrys allized to afford 133 as* a.
white solid (mp. 141-145C). 30 EXAWPLE 87: Procedure 51: 84

7- (Di propyl am no) —2~3-7, 8-t et rahydro 1H cycl opent a g] pht hal azi ne-

1, 4(6H)-di one 134 A mikture of '
2- (di propyl am no) - 2, 3-di hydr o- IH-|n ne 5, 6-di carboxyl ate (9 8 17 g, 35
0.5 nrol ) and hydra2|n ydrochl ride (0.05 0.7 mmol ® in glacial HOAc.
~(10.m.) was. refl uxed 4$25 [ﬁ” h'—gheﬁeactl o ol
concentrat ed, and -48- N

‘—\_

95-124 o

20
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WO 97/ 45403 PCT/ US97/ 07650
converted to an HC salt. The resulting solid-was recrystallized from

Et OAc/ MeOHMQOHH®® a white solid. This white solid was furt HETBO¢Rd vi a

reverse phaS chroiﬁt ography eluting with Herr]Q MeOH (95:5). The

resulting p Sbﬁﬁ’te s converted to an HC .salt and recrystallized from hot

MeOH to give 134 as ggwhite 5 solid (mp. > 300C). EXAI\/PLE 88:

7- (Di propyl am no) -2, 317, 8-tetrahydro-2-(phenyl nmet hyl) - D1 H

cycl opent a[ g] pht hai-;az e H)—/dl one 1355110 Usi ng ET/

2- (di propyl am no) -Ro3- @ 0- 5, 60t C X %_%49 g, 1

mol ) - was treated- vmt—fl}r- benzyl- hyd azine- mhydfochfvrﬂ:le-fo 27 g 1M mmot)- -

in HOAc 620 nl) Purif®cation using silica gel. _eluting vvlth 19:1 _
CHerr]C[err]/MeOH, aff¥ ded a solid that was converted td3m3%Ha ‘salt and

recrystal l1zed 15 from Et OAc/ MeOH to give 135 as a white sol id (mp.

219-220[err]C). -49- WD 97/ 45403 :

PCT/ US97/ 07650 Fol l owi ng are Schenes 1-3, as descri bed above. In Schene 1

t he conpounds of the invention are structurally represented as follows: R

Compound # 5 CHerr] . -10-4-CN- Ph e . .11 4-d-Ph
12 ?No{lﬁrr]Ph y 13 3-CN-Ph. 1410
4-(1-me 1H i ni dazol e) 15 I'n Schene 2 the corrpounds of the invention are

structurally represented as follows: 15
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Conpound # 4-C -Ph 17 4-CN- Ph 18 20 and 25
R E{.‘Qﬂm d# 4-d - PR 20~—4 Ph ERU o
WD 97/ 45403 b THIS SHEET HAS BEEN petushror

PCT/ US97/ 076 L% é&' WORBRIATEDO3 -
PCT/ US97/ 076 herre err
PCT/ US97/ 07630 Séheomepanfefr §tru63ra1 Formula I or its pharmaceutxcally 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; | |

-61- This Sheet Has Been Replaced
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\Ié\gT?L/Sggfg%So Schene 4 [err] SMIII“”“%I!"7 I?\-,M!lj L

PCTI US97/ OV@8U4848herre 5 [err] -55- 5403 PCTAUSI7H7650
PCT S071 07690, e el ol ShEhsdE. so, VR S/ A4BESR,
- Rg is C;-Cg alkyl, C;-Cg alkylAryl, Aryl, CON(Ry)y , COR4, SOoN(R), or
SO,R, (provided in each case R, is not hydrogen);
. Rg is 02 08 alkyl (optmnally substltuted wzt_h_l to3 halogens) Cy-Cg
5 alkylAryl, or Aryl; and -
" Rygis H, Cy - Cgalkyl, C, - Cg alkylAryl, Aryl or (CHy)y, GSOZAryl

2. The compound of Claim 1 wherein n is 1.

.10 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.
15 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,
20 CI, 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),
25 ¢) -CHgNR,4C(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,
30 OCHjg, OCF3, CF3, 0020H3 or CN).~ '

- 10. The comipound of Claim 9 whatsin said Aryl i§ benzotriazole, thiophenyl or
phenyl. | . ' '

35 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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WD 97/ 45403

PCT/ US97/ 07 ¢RY gye 8 [err] ——W0-97/45403 : PCT/US97/07650
PCT/ US97/ 07650972§Falene 9 [err] WD 97/ 45403

PCT/ US97/ 07638, STH@'&EmiaQuﬁ&bf Claun y\%}réﬁl flijaﬁkil\i@reta }otx)xllﬂy eg?)- where
structural - FQrmul or its eutjcally accepta esa

where X and 1ar‘%1a’é{‘ilr°gﬁﬁ o5 CP&P%WPY]C? (apsionally sufpidtuted, with a F, |¢1 Fat»k’é??‘@( i s

(CHerr])[er

Rp, (CH2) nBA2R3, (CH2)nB err]NRlerr]Rlerr],

(CHerr])[err] f—'i[err]CO\lHR[err] (CI—I[err'])rri\IHSQerr]R[err]
(CH err])[err] NHCOR err]- or—--C(QRéI: (where-mis 0 or 1, except that where m

i-s—0-

(Grp) pocnard” T8 2 9?9“3 B B RS =i SR NI RS where

( CH2) pNHSO2REg ib SCahenzaoradiasily

54

Wﬁ@ hpoplteng! ar SO pheny) (alil of whichor

1 then X and ., 8L Splibadliy AbRRSL 08 {8 Qtdx"ﬁ'}i FGRY other

10

15

20

25

30

35

14. The comboun_d_of Claim 1 where n is 0 and Y is ORg where Rg is C,, - Cg alkyl
(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; ' .

Xand Y are:

i) substituted at positions A, B, C, or D wherein

Xis (CH,),,CONR,R,, (CHy),, CN, (CHy),,SO,NR,R;, OSO,R,,
(CH,),,NR,CONHR;, (CH,), SO,R,, (CH,)_NHSO,R 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

~Y-is Ry (CHp);CONR,R;; (CHy),CN, (CHp) SO,NR,R;, ORg,
OSO4R,, (CH2)p802R3, (CHZ)pNHSOZR3, halogen or (CHz)pNHCOR3
(where p is 0 or 1); or

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

-C(O)NR,C(0)-,
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and are jointly: 20

S 8O IMPIANL crnmen,
N err O -N err err N err or.
j§R[CH[61I)’]CN:ER%EI‘I(‘%CI'FQQNR:;C(OBF-RI[I| D §1R|[s O]Lnd Yis ORlerr] then X is
( CH2) nCENRARN CHg) rrSOZ NRARS, (CHZ) MR4CONHRS, ( CH2) nBQ2R3,
(CHZ)rTNHSOZRS or (CH2 m%HCCRS C(OR4 (Wwhere mis 0 or 1); Rerr] and -
Rlerr] are independen€PgN®RJIEGHLS al kyl or Cl C8 al kylAryl;- RBis Cl1 - C8

| kyl d |
g[e?/r} g[[gH aIRRyﬁ%H%?%Lg}I dé?)%dﬁytykw OBSFar@ élﬁl?ﬁﬂ%f‘R[egf,r{ 'HS A

Jerr] - &err] &skylG;-Cf ellry]l- q,eeg;aadywymymmw SOZCF[err]

Sterr]-derr]- g e”lea' ¥ o SRRy T by il & BH Y or

PCT/ US97/ 07650 usi-l SO ST, 1,8]-€ QCralk Rdr, Aryl '
Cerr]-Cerr] al C}?(gércfinﬁq err] ﬁﬁrﬁ ?I;KIN’ ) 'R4§]§??CO?[A§$]r,r] e
Sqerr]N(R[err])[err] or SO[err]Rerr] (provided in each case R4 is not

hydrogen); RRerrhelcs gﬁ&bfglﬂxﬁlg Iwhakdiy/n {sopt i onal | y-substituted with 1
to 37hal ogens), (err Clerr] 5 alkylAryl, or Aryl ; and Rerr] is H

derr] -1(b[err] al kyl , C[err] - (err] alkylAryl, Aryl or
(CH err])[eng] SQ‘%@‘rcwn'pognd treiaprowidrah R abma ]R%WQFJ #idBpdhdentiy- hyjcﬂlclgéx or

The conpoun m 1l wherein R[ err| and err re i ndependent Iy
Cerr] alkyl _
Cl_ealkyl .

15 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
20 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. -
25 |

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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compound of o5 ahgangs wher et ¥ 1 4 IANTINN RIS CSropobinc”sr eeomiomameso
wherein X |SVH()%?—|%4 err] NHSO2R3. 7 TFhe'cohpound of Caim 6 wherein Rerr]

i s phenyl ophisonal Ly, SihatdstspiRen il Farflia PR oFlits MKdréldcbutibalPhdtkptable salldie

- conpound of -Craim 1 erenis 0O and X and Y are jointly a)
-C(ONRerr]C(O-, b) -CCONRerr](CH err])[err]NR err O- (where xis O
or 1), 25 c) -CH[err]NR[err]C(%- or j) -CHerr]NeRlerr])CH err]-. 9.
The compound of O aim8 wherei'n X gt Yy ointly AC(ONR[err] C(O) -,
where Rlerr] is hydrogen, CHXr iyl N:[err] al kyl phenyl
{optionally substituted with F, C M+30 |
CJerr]CHerr] or CN). 10. The conp laim?9 vvherﬁ? said Aryl is....-
benzotriazol e, thiophenyl or phenyl. 35 11. The conpound of Claim38

wherein X and Y are jointly,-. GLO err] (CHerr])[err]NRlerr]C(O -, where
Xxis 0, R4 ié”}f?iﬁﬁno‘cfgérﬁfgéﬂﬂ}/k[*éﬁf%ggﬁf&l%g‘érg - 62- WD 97/ 45403
PCT/ US97/ 07650is12er Fhe conpound of Claim 8 wherein X and Y are jointly

-CHerr]NR err]C(OL-, where err] is _hydrogen or CH err]phenyl (optionally
subst it ut ed \Bth%}iﬁ,aran}d ety ,Hcﬁf[-é?srg#ym é‘rxrj,salkl%%l.yhs 13. The

conpound i ' | {0 | r mr]-, .
oero R 88 RO e (RSO Ko
So2phenyl (alCHo),50pRE (GHRhedVHSOsBaal (CHANBIORyitaxd CiP ity Wharepmas 0 or 1);
CH err] or > . h un | erenis O0and Yis err
WnEar’e L[err]gﬁ??’slsgge'r(}?%-l%n‘glr-] ﬁﬁmmr%%i onal |y substituted m h 1] to
3 hal ogens) ; Rgrahd R are independently H, C; - Cg alkyl, C; ’_C6 alkylAryl or Aryl.

15 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]. .

20 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

25 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
30 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 therebf a therapeutically effective amount of

35 a compound Formula II of Claim 16. .
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Xis (Cl-l[err])[err]CO\lR[err]R[e R[err] arelndependently H
nmet hyl eth 15. The corrpouH",m\mmn!!Bﬂ ’(] ich is- :
2-(Di propy Wﬁ% et hoxy 2, 3- dt hydr o- e- 5- car boxarRGREUSITH7658

' Formula Il or its pharnmageutical |y acceptable

A' conpound Whéruc ?

salts: [er r? Re fosrtreatipg centgal pervous,systepgatisorders ansosiates withg |
posi tions aa%,agﬂnea%pedeﬁm;&fwﬁyc&%?gn are: 1) substituted at p05|t|ons -
A B, C or wherein. X 1s (CH2)nCONR[ err| Rlerr],. (CH2)nCN, o
(CH2)msd err] NF@Q’{”@F#*F“HEMQBMBRF én meed ;ineef a ]tlyfz@pm]xmllm frf}"e(wMHRp'@run} of

(CH2) nSO2R3, %l[;ﬁ 30-- e :
(CHerr] [e?rcfﬁclgg[g}r] ql?wbﬁ?gﬁéesre -M-i-s- 0 mhl——exce*ot that where mis - -
0, Y is wot hydrogen or halogen); _and Y. is R err]. '
(CH err])[err]CONR[err] Rl err] (CH[err])[err]CN (CHZ) SQerr]NR4R5
OR[err], OSO[err]Rerr], (CHerr])[err] SO2R3, .(CH err])[err] NHS( err] R3,
hal ogen or (CH[err])[err]NHCO?[err] (where pis-0or 1); or-35 i)
jointly in an ortho-positions relative to each other and are: '
-C(ONRerr]C(O-, -63- WD 97/ 44503

PCT/ US97/ 07650 -CH[err]NR4€(O) .-CH[err]C(O)NR4- or -CH.err]N(R4)CH err] -
Rl err] and R2 are _independe_ntly H Cerr]-Cerr] alkyl or. derr]-Cerr]

al kyl Aryl; 5 Rlerr] is C[err] Cerr] alkyl, C[err] C[err] al kyl Aryl or
Aryl; R4 and R err] are independently H derr]-Cerr] aI kyl, Cerr]-Clerr]
aI kyI Aryl or Aryl; and

. -66-



. R6 is H SO[ rr]CH[err] Sqerr]Aryl, (err]-Cerrfalkyl,
C[err] qerrﬂlm%wm . A7v., The-.compound of Clal m 16 wherein n is
1. 10 18 T |m16 vvhereln ‘Rerr] and Rerr] are
|ndependently hydrogen or Clerr] alkyl . 16 19. The conpound of C aim 18
wherein Rlerr] and Rlerr] are both propyl. 20. The conpound of O aim 16
wherein position "C'" is N 21. The corrpcﬁ?nd of Claim20 wherein said "B"
position is substltuted with_ 20 CHerr err] CONHR[ err],

CH[ err] SO er¥4 R erh9 HTREBRAG PR LM he B8FEdONd of O aim 16 wherein n

is 2. Zg. fThtce:I cormcmmi vfake aath dige WBeanaN7ppdstitadnsy’ dl S Nh égoggs Thg
conpound o ai [ tign titut wi t an
Rlerr] is phenyl ojpﬁ\l\@%%'ﬂgogg otrut(ggz?/w%??ﬁ#j%? , CHerr] or CN).
-64- -64- WO XKy 4i510@,~Cy alkyl, C,-C, alkylAryl ArylSOfEIFI_;,/ uS97/ 07650 _
25. A ce@npo ef_gtr. _aI Q a tlcaIIy accept abl e
salts: ?err]tgz\%nel‘e;é% on %onrwll‘:lé‘r sd]liﬁyair?{dr##}e ot et nis 1 or 2;
Rlerr] and ﬁ?ﬁréfhﬁmmwfwlqlérl} wheredn l'laIIISyIC' -or derr] - C[er.r]
al kyl Aryl ; Ke (&ShSouna [ 887 ELONRAK] eyhbretiwid) BHY v are deflned

CH2) n5O2N CH2) nN CO\I CH2
ECHZ%WHSO[ Hq%%:{]c( e el AR

is (Jerr] - )3l BmLArﬂ_err] - C[err] al kyl AryI or Aryl; R4 and R5 are
|ndependently H (f[err] Clerr] alkyl, Cerr] - CJerr] al kyI)ryI or Aryl.
15 26. The conpound of C ai m 25, V\,herei n"F'" is Nand "E" is S
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27. The conpound of O aim Zﬁu,uﬂﬂlmn”m,l’r and Rlerr] are |ndepenq§§t|y’
hydrogen or Clerr] - (err] h% Pl?A
wher ei n Xyhg 1 SEearEwer r1 NR ef r"CoRHR er ] k %%M§ % ai m 28,
wherein mis 1, R4 1s hydrogen and R[lerr] is Aryl. 30. The conpound of

Cl ai m 29,1. whé¥ @mpqmmll ofj strpmayll Fqropt aéwalltSypkamcmlm%hl aceptadl salts:
chlorine atom. 31. A nmethod for treating central nervous system di sorders
associ ated with dopanmi ne D3 receptyr activity_ conprising: adm nistering to
a patient in need thereof a therapqutically dftf ective anount of 30 a
conmpoupd of Forrmula | of Cdaimil. 3 A rreth for treating central nervous

systent di sorders associated with d 3 ' F§ptor activity conprising:
adm ni stering to a patient in yeedjt ereof herapeutical ly effective
anmount of 35 a conpound Fornmula |7 0f 16. - 65- W97/ 45403

PCT/ US97/ 07650 33. A nethod for treald ng (@'r@;:,al nervous system disorders

associ ated with dopam ne D3 receptor activity conprising: admnistering to
a patient in need thereof a therapeutically effective anount of a conpound
Formula 111 of Claim 25. 67 34. The conpound of claim1, wherein X and

2(06_‘{2)6[12)}, . &@%‘Zﬁggiﬂhg'ﬁss d¢ T Bodifibl wHeflin] CONRAR err] or
1) n is 1 then X is (CH,) CONR,Rg, (CHy) SO,Rs, (CHy) SO, NR Re,
(CH,) NR,CONHR;, (CH,) NHSO,R;, (CH,) NHCORg, or C(O)R,
(where m is 0 or 1, except that where m is 0, then Y is not hydrogen or
halogen); and
15 Yis R,, (CH,) CONR,R;, (CHy) CN, (CHy) SO,NR,Rs, ORg,
(CH2)pSOzR3, (CH2)pNH802R3, halogen or (CH2)pNHCOR3 (where p
is O or 1);
i) ——n-is-0-or -1-then-X-and-¥Y—are-in-ortho-positions-relative-to-each-other
20 )—CONR,,C(O)- , _
-b)—C(OINR;(CHxp) NRE6(O)—where-x-is-0-or-1);
~e—~CHNR;,C(O)--

25 H—NERD-CLOJ-DN(R ),
~—g—NR-C(O)-O0-—~
—~H—CHyN(Rg)CHo~;-or«
i) "nis0 and Yis OR9 then X is
30 - (CH,),,CONR, R, (CH,),SO,NR R, (CH,) NR4CONHR5,
(CHy),SO5R3, (CHy) \NHSO,R4 or (CHg), \NHCORg4, C(O)R, (where m is 0 or 1);
R, and R, are independently H, C,-Cg alkyl or C,-Cg alkylAryl;
Rjis C, - Cg alkyl, C; - Cq alkylAryl or Aryl;
R4 and Ry are mdependently H, C,-Cg alkyl, C;-Cg alkylAryl or Aryl
35 Rgis H, C, - Cgalkyl, C,-CgalkylAryl, ArylSO4CF,, SO,-C,-Cg alkyl,

 805-C, - CgalkylAryl, SOy Ay REPLACEMENT SHEET
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R6 is (erri-Clerr] alkyl, Cerr]-Cerr] alkylAryl, Aryl SQ2CF3, 5 g

:$ﬁ2-C[err]-(CjJ[e][r]la! kyI1 agz Jerr]-cl-err]-al kyl-Aryl or S(err]- A , aéoﬁbkﬂ ]
The conpound ofs erein d of cl ai\gIMEly -
wher ei n X and Y mlﬁ]efl ned by ‘rﬁ%@h%i%&%%ﬁlﬂww 'S C[errj’jII ¢ rr] WOS N

alkyl, O gtile A HoNarhbMAAoN PiKL1sPien( Gibak T TN EGOPBRKMON TREATY (PCT)
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(57) Abstract

pharmaceutically acceptable _ X R‘ . X

salts suitable for treating . _ 1 '

central nervous  system '6\5 N, \A R
Y g 1

disord associated with N -

tl::od:;:mine D’3 recep:oi '-'"4‘“7 e R (.; Q—'N< - ()
ivi of ~

activity structura | (G'Bn /D . Ra

Formula (I) where X and Y
are at the 5, 6, or 7 position
wherein--i) n is 1 then
X is (CH2)nCONR4Rs,
(CHz2)mSO2R3, '
{CH2)mSO2NR4Rs, : . )
(CH2)nwNR4CONHRs, . Ny xJ
(CH)mNHSO:R3, - -X—(z
{CH2)mNHCOR3, - or e e S
C(O)R4 (where m is 0 or ST
‘1, except that where m is

0, the Y is not hydrogcn
-or-halogen);-and-Y-is- Rg, — ==
(CHz),,CONR.tRs. {CH2),CN, (CH;),,SO;N&R_; 0R5, (CH;),SO:R;, (CHz),,NHSOzRg, halogen or (CHz),,NHCORa {where p is 0 or 1); ii)
nisOorlthen X and Y are in ortho-positions relative to each other and are jointly: a) -C(O)NR10C(O)-, b) ~-C(O)NR4CHz2):NR 10C(O0)-
(where x is 0 or 1), c) -CHaNR1oC(0)-, d) -(CHz)2NR10C(O)-, ) -CH2C(OINRjo-, f) -N(R3)-C(O)-N(R3)-, g) -N(R3)-C(0)-O-, h)
-N=C(R7)}-NR3)-, or j) -CHzN(Rgs)CHp-; or iii) n is 0 and Y is ORg then X is (CH2)mCONR4Rs, (CH2)mSO2NR4Rs, (CH2)mNR4CONHRs,
(CHz)mSOzl_t;;. (CH2)mNHSO2R3 or (CH2)yNHCOR3, C(O)R4 (where m is O or 1). A compound of structural Formula (II) or its
pharmaceutically acceptable salts where one of A, B, C, or' D is nitrogen and remaining positions are CH; n is 1 or 2; X and Y are: i)
substituted at positions A, B, C, or D wherein X is (CH2)mCONRRs, (CH2)nCN, (CHz)mSOzNRms, OSO2R3, (CH2)mNR4CONHRs3,
(CH2)mSO:R3, (CH2)mNHSO2R3 or (CH2)mNHCOR3, C(O)R4 (where m is O or 1, except that where m is 0, Y is not hydrogen or halogen);
and Y is R4, (CH2)pCONR4Rs, (CH2);CN, (CH2)pSO2NR4Rs, ORs, OSO2R3, (CH2)pSOzR3, (CH2)pNHSOzR3, halogen or (CH2),NHCOR)
| (where p is O or 1); or ii) jointly in an ortho-positions relative to each other and are: -C(O)NR4C(O)-, -CHaNR4C(0)-, -CH2C(O)NR4- or
-CHzN(R4)CHz- A compound of structural Formula () or its pharmaceatically acceptable salts wherein one of E or F is N and the other
is S; nis 1 or 2. The Ry-10 groups for structural Formula (I), (II) and (TI1) are as defined above.

(i)




