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Background of the Invention This invention relates to a novel
process for the preparation of 1 -benzyl-4- (’(‘5, 6-

di met hoxy- 1-i ndanon) - 2-yl ) et hyl pi peri di ne (E2020), the conpound of the
formula VIl 10 below, and to novel internedi ates used in said process.
United States Pat EROGESSESHND | AEOIATES NG +BENZ Yit o
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for its preparation, usefT Er Medr at es, and to et oo
phar maceut i cal conpositions for tr&ackgrgund obthedgventioncaused by
acetyl chol i nesteras BYRATS | ' ' _ Sh_((5 A
Patent 15 4, 895, 841%ﬁ@8§@‘%4ﬁ%§%§0 %2‘&%%&592%@% Eﬁeya%@f"gar%tgf‘%ﬁ (5.6
ref erence in i tdimetmoky-dtigdanon)-2-ylymethylpiperidine (E2020), the compouriLiofithe §orofuld Yk
| nventi on The present invention.relates to a conpound of the
formul a [erH beiow. andhto rqueFm&me&g Sused 'M@ﬁ&rﬁcﬁserr] Is Rerr] C=0) -
or Rerr](C0 -, R euniled State€Patart 4EHO5(84]1) sblted Jaraady F},c90D, riefers to 1-benzyl-4-

(derr]-derr])al kyl o . _phen tonal ly. substityted with fromone.,to

Ut ee Lubsti 1 ol SmetbosntrindBiionieyBRetibbeting Shotbds oS arpa R agrerc

(derr]-d err])inlekpdiateBahny @méthblis tod phniackutical compositions for treating diseases
caused by acetylcholinesterase activity, such as senile dementia. United States Patent

15 4,895,841, issued January 23, 1990, is hereby incorporated by reference in its entirety.

Summary of the Invention

The present invention relates to a compound of the formula
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wherein R' is R2O(C=0)- or R(C=0)-, R? is (C,-C,alkyl, and R® is (C,-C,alkyl or
phenyl! optionally substituted with from one to three substituents independently selected
from (C,-C,alkyl, (C,-C,)atkoxy, halo or trifluoromethyl.

The present invention also relates to a compound of the formuia

35



The present invention also relates to a conpound of the formula 35

WO 97/ 22584 PCT/ 1 B96{ 01076
-2- [err] woa 10 wherein Rerr] is Rerr]QCO- or .
Rerr] (=0 VOB is (Jerr]-Qerr])alkyl, and Rierr] is PCTIBI6/1076
(derr]-Cerr])al kyl or phenyl optionally substituted with fromone to
three substituents independently selected , from((err]-Clerr])alkyl,
(derr]-Cerr])al koxy, halo or trifluoromat%"lyl. The present
invention also relates to a conpound of the formula [err] 15 20
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wherein R' i R?O(C=0)- or R{C=0)-, R? is (C,-C,alkyl, and R’ is- (C,-C,)alkyl or
phenyl optionally substituted with from one to three substituents independently selected
from (C,-C,)alkyl, (C,-C,)alkoxy, halo or trifluoromethyl.

The present invention also relates to a compound of the formula

0
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wherein R' is R?O(C=0)- or R¥C=0)-, R? is (C,-C,)alkyl, and R® is (C,-C )alkyl or
pheny! optionally substituted with from one to three substituents independently selected
from (C,-C,)alkyl, (C,-C,)alkoxy, halo or trifluoromethyl.

The present invention also relates to a process for preparing a compound of the
formula



wherein Rerr] is Rerr]CO- or Rerr](CO-, Rerr] is
(Cerr]-Cerr])alkyl, and Rerr] is (Cerr]-Clerr])alkyl or phenyl
optional |y swes122884ed with fromone to three substituents i ndeQEIRISHOIIT
sel ected from(Cerr]-Clerr])alkyl, (Cerr]-Clerr])al koxy, halo or
trifluoronethyl. 25 The present invention also relates to a process
for preparing a conpound of the formul a -3- 30 WO 97/ 22584

PCT/ 1 B96/ 01076 -3- [err]
wherein Rerr] is Rerr]C=O- or Rerr](CO-, Rerr] is
(derr]-Cerr])alkyl, and Rerr] is (Cferr]-C[grr])alkyl or 10 phenyl
optionally substituted with fromone to three Hubstituents independently

sel ect ed from(Cerr]-Clerr])al ! : alddey, halo or
trifluoronethyl, conprising: onpound of the
formula [err] 15 N

1~ OMe
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wherein R' is R?0(C=0)- or R}C=0)-, R? is (C,-C,alkyl, and R® is (C,-C,alkyl or
10 phenyl optionally substituted with from one to three substituents independently selected
from (C,-C,)alkyl, (C,-C,)alkoxy, halo or trifluoromethyl, comprising:
a) reacting a compound of the formula
Rl
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25 wherein R' is RZO(C=0)- or R¥C=0)-, R? is (C,-C/alkyl, and R® is (C,-C,)alkyl or
pheny! optionally substituted with from one to three substituents independently selected
from (C,-C,)alkyl, (C,-C,)alkoxy, halo or trifiuoromethyl, with a methenylation agent to

form a compound of the formula
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20 25 wherein Rerr] is Rerr]((CO- or Rerr](CGO-, Rerr] is

(dJerr]-(err])alkyl, and Rerr] is ((err]-(err])al kyl or phenyl .
optionally thed with fromone to three substituents independently

sel ect ed from (Cerr]-err])alkyl, (err]-derr])al ko¥F "H&%‘“?fr
trifluoronmethyl, with a nethenylation agent to forma corrpound of the
formula 30 WO 97/ 22584 4-

PCT/ 1 B96/ 01076 o -4- [err]
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wherein R' is RZO(C-O)~ or R’(C"O) R? is (C,-Calkyl, and R® is (C,-C,)alky! or
10 'phenyl optlonally substituted with from one to three substituents mdependently selected
from (C -C,alkyl, (C -C4)alkoxy, ‘halo or tnﬂuoromethyl and;
b) reacting said compound of formula Il, so formed, with a strong acid.
Preferably, said methenylation agent is tetramethyldiaminomethane in acetic
anhydride. More preferably, said tetramethyidiaminomethane and acetic anhydride are
15 added in excess. Most preferably, said tetramethyldiaminomethane comprises 2 molar
equivalents (relative to the amount of the compound of the formula I1l) and said acetic
anhydride comprises 4 molar equivalents (relative to the amount of the compound of
the formuia 1). '
Preferably, said strong acid is sulfuric acid. -More preferably, said sulfuric acid
20 is concentrated sulfuric acid. Most preferably, said concentrated sulfuric acid
comprises 9 molar equivalents (relative to the amount of said compound of the formula
). _
A preferred embodiment of the present invention relates to any of the above
processes further compnsmg the additional step of reacting the compound of formula
25 |, wherein R' is R?0(C=0)- or R’(C'O)- R? is (C,-C,)alkyi, and R*is (C,-C,)alkyl or
phenyl Optlonally substituted with from one to three substituents independently selected
from (C,-C,,)alkyl. (C,-C,)alkoxy, halo or trifluoromethyl, with hydroxide (preferably
potassium hydroxide) to form a compound of the formula’
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wherein Rerr] is-Rerr]QCO- or Rerr](CO-, Rerr] is
(derr]-derr])alkyl, and Rerr] is (CJerr]-Cerr])alkyl or 10 phenyl
optional | y swostrzesssed with fromone to three substituents i nderemseoiory

sel ected from(Cerr]-Clerr])alkyl, (Cerr]-Clerr])al koxy, halo or
trifluoronethyl and; b) reacting said conpound of forrmula Il, so
formed, with a strong acid. Prefé~ably, said nethenyl ati on agent
i s tetranethyl di am nonet hane in acetic anhydride. More preferably,

sai d tetranet hyl di am nonet hane and acetic anhydride are 15 added in
excess. Mst preferably, said tetranethyldi anynonet hane conprises 2 nol ar
equi valents (relative to the anount of the cogpound of the fornmula Ill1) and
said acetic anhydri de conprise ; @gui val ent §Meel ative to the
Preferably,

said strong acid is sulfuric aciy d aid sul furic acid 20
is concentrated sulfuric acidy~M Y, “sgid sy, ﬁgtrated sul furic
acid camprises 9 nolar equivalents (relative to the unt of said
conpound of the formula [1). A preferred enbodi ment of the
present invention relates to any of the abgye processes further

conprising the additional step of reacting the conpound of fornula 25 I,
wherein Rerr] is Rerr]QQC=0- or err](CO-, Rerr] is )
(Jerr]-Cerr]pad I(??‘Et'narﬁ‘q?{f‘é‘i‘ﬁ‘]unﬁs"%@[’&*? V1 89 tarppdt vit\3 bepzyl halidepns g base
optional 'y subss kdri £€oMbbiind 6OIREIoMdi® t hree substituents independently
sel ected from((err]-Cerr])alkyl, ((err]-Cerr])al koxy, halo or
trifluoromgfohyl, with hydroxide (preferably {pot assi um hydr oxi de) to

forma conpound of the formula 30

PCT/ 1 B96/ 01076 -5- J[err]
formula VI so forned vm'thzyl

15

VII .

Preferably, said benzyl halide is benzyl bromide. Preferably said base is
triethanolamine.
The most preferred embodiment of the above invention relates to a process
20 wherein said compound of formula | is isolated before it is converted to the compound
of formula VI. The compound of formula I can be isolated by addition of the strongly
acidic solution containing the compound of formula | to ice/water foliowed by extraction
with an organic solvent and removal of the organic solvent.

The present invention also related to a process for preparing a compound of the

25 formula
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to forma conmpound of the formula [err] 10 15 Preferably,
said benzyl halide is benzyl brom de. Preferably said base is .
tri et hanol W/zzsu The nost preferred enbodi ment of the above
invention relates to a process 20 wherein said conpound of PETABI6AIN7G 5

i sol ated before it is converted to the conpound of formula VI. The
conpound of forrmula |I can be isol ated by agi6qiti on of the strongly acidic
sol ution containing the conmpound of formula | to ice/water followed by
extraction wi th an organic solvent and renoval of the organic solvent.
The present invention also related to a process for preparing a conpound of
the 25 fornul a 30 97/ 22584

PCT/ | B96/ 01076 \ -6- [err]
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comprising reacting a compound of the formula :
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20
"~ 5 with a compound of the formula

RI—N
10

in the presence of a Lewis acid, such as aluminum trichloride, in a reaction inert
solvent, such as methylene chloride.
15



5 10 conprising reacting a conpound of the formula [err] 15

20 5 with a conpound of the fornula [err] 10 In the presence of a
Lewi s acid, woeh22884al umi numtrichloride, in a reaction inert PCTABP&EIOVG
such as nethyl ene chloride. 15 WO 97/ 22584

PCT/ 1 B96/ 01076 .

Detailed Description of the Invention
The compounds of formula | and E2020 can be prepared as described in the
following reaction schemes and discussion. Unless otherwise indicated, compounds
5 of the formulae |, Il and II1, VI and VIl and the 'groups R',R?and R’ in the reaction

schemes and discussion that follow are as defined above.



-7- Det ai |l ed Description of the Invention
The conpounds of fornula | and E2020 can be prepared as described tn the

fol |l ow ng i schemes and di scussion. Unl ess ot herw se Jndj
conpounds ?ﬁg?‘}'?ﬁ@‘ formulae I, Il and I'll, VI and VIl and tr#eag*”gﬁg@%

Rlerr], Rerr] and Rerr] in the reaction schenmes and di scussi on t hat
follow are as defined above. . WD 97/ g2584 '
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10 15 20 25 WD 97/ 22584

PCT/ 1 B96/ 01076 Schene 1 refers to the process of preparing
a conpound yah ofBisggil @ 1, which can be converted to a cqupound of the
formula VII, E2020, by the methods of Scheme 2. O'nCpT"B”ﬂamﬁr. ng

to Scheme 1, the conpound of the fornula IV is comercially 5 available.
Conpounds of the fornula V are al so commergially avail abl e or can be
prepared by methods wel|l known to those of ordinary skill in the art.
United States Pat ent Application 08/329, 352, filed Cctober 26 1994,

A Sonpena ot e PERBTHS o et RS bl il v
formul a ~ can be converted to a compound of the formula VI, E2020, by the methods of Scheme
2.
Referring to Scheme 1, the compound of the formula IV is commercially
5 available. Compounds of the formula V are also commercially available or can be
prepared by methods well known to those of ordihary skill in the art. United States
Patent Application 08/329,352, filed bctober 26, 1994, also refers to the preparation
of compounds of the formula V.
A compound of the formula 1ll can be prepared from a compound of the formula
10 IV by reacting said compound of the formula IV with a compound of the formula V,
wherein R' is R’O(C#O)~ or R¥C=0)-, R? is (C,-C,)alkyl, and R® is (C,-C,)alkyl or
phenyl optionally substituted with from one to three substituents independently selected
from (C,-C,)alkyl, (C,-C,)alkoxy, halo or trifluoromethyl, in the presence of a Lewis acid
in a reaction inert solvent. Preferably, R' is R°0(C=0)-, and R?is methyl. Suitable
15 Lewis acids include aluminum trichloride, titanium tetrachloride or boron trichloride,.
preferably aluminum trichloride. Suitable reaction inert solvents include methylene
chloride or dichloroethane, preferably methylene chioride. The reaction is generally
performed at a terﬁperature from about 0°C to about 85°C, preferably about 30°C.
A compouﬁd 6_f the formula 1) can be prepared from a compound of the formula
20 1l by reacting said'compound of the formuta lit- with a methenylation agent. Preferably,
R' is R¥O(C=0)-, and R’ is methyl. Suitable methenylation agents include
tetramethyldiaminomethane in acetic anhydride, formaidehyde (about 37 weight % in
water) in diethylamine, formaldehyde (about 37 weight % in water) in piperidine or N-
methylthiomethylpiperdine. Preferably the methenylation agent is
25 tetramethyldi_aminométhane in acetic anhydride. When tetramethyldiaminomethane in -
acetic anhydride is thé méthénylatioh agent it is preferable to perform the reaction with
an excess of tetraméthyldiaminomet_hah_e and acetic énhydride. Most preferably, the
reaction is performed with 4 equivalents of acetic anhydride (relative to the amount of
the compound of forn:wla 1) and 2 equivalents of tetramethyldiaminomethane (relative
30 to the amount of the compound of formula Ill). When the methenylation agent is other
than tetramethyldiaminomethane in acetic anhydride a solvent may be used to facilitate
the reaction. Suitablé solvents include acetic anhydride, ethers (e.g., diethyl ether and
tetrahydrofuran), methanol, acetic acid or dioxane, preferably acetic anhydride. The



10 1V by reacting said conpound of the formula IV with a conpound of the
formula Vv, * wherein Rerr] is Rerr]CO- or Rerr](CO-, Rerr] is
(derr]-CerMgeiags4 and Rlerr] is (Cferr]-Clerr})alkyl or PCT/D808193676
optionally substituted with fromone to three substituents independently
sel ected from(Cerr]-Cerr])alkyl, (Cerr]-Clerr])al koxy, halo or
trifluoronmethyl, in the presence of a Levm' s-Hei d in a reaction inert
solvent. Preferably, Rerr] is Rerr]QC0O-, and Rerr] is nethyl.
Suitable 15 Lew s acids include alum numtrlchlorlde titani um

tetrachl ori-de ofeagtgrbis ReriosRed at aéemperaturprfmpgmtpﬁ torabout BOTC c ipreferaly. at
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di chl or oet hane, preferably nethylene ch e reaction i s genera
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by eforan)y t s RARErS i S Bt 2 sonvenl T bd, hael 1 Sitabie At inslucs
acetic anhydri dearbdi€iBulfigs, meatmyiérye &lﬁiﬁd&ﬂ%l@%&héﬁé preferab@%ﬁ?ﬂ&(ﬁ&mﬁdg THE

Is the rrethenyl ation a referabl m t he reaction th

an excess oftC te@@%ﬁ%egpﬁ?ﬁ%ﬁ% érﬂ[ﬁ%?l?% 10RBSt preferably at
preferably, thegpout25°teaction is perfor rred WI t h 4 equi val ents of acetic
anhydride (relative to the anmpunt of npound of fornula IIIE and
2 equival ents of tet?‘é?%'ﬂ%?l'%‘?éﬁﬂ%ﬁé’?ﬁ&?@m(' F%wafm%fqrﬁ%""ah\ﬂﬁmg

the conmpound of iWeQombodnd bof Ihe MtV Met henyl ation agent is ot her
t han tetranet hyl di ami nonmet hane in acetic anhydride a solvent may be used to

facilitate t heRefeHiNG 9rScheme an? @@89%?%‘“? femite | seRbecCoaNaYer intea
ethers (€. 945 didhentl Ind foffdla VI by redcdés @hu%ew BdNe in R H288hce GHadivent.
acid or di oxane, pre erably acetic an ydri d WO 97/ 22584

PCT/ | B96/ 01076 Preferably, the reactant is a compound of the formula L, wherem R'is 3@(0-0)— and

reaction is perkﬂrsﬁﬁ%t h é%otf,:ggirée%é’ée‘éﬁﬁcm&é’ &QQHPn ngdrkﬁadé% c?& ydroxide

preferably at The reaction may vary oma out 6
hours to about p®@farably potassium hv@aﬂabl%ttﬁb{,ﬁ $Qa|\§!tf$ deludeniowees algebals, water or

hour s. u r
conmpound of t he™ xéb}rﬁsul a (g B%{&%bl&@ezfl%d;w/@%tb ’?m%lrjé;dﬂpfl:é’%g&é ﬁoy'rhr'bé}formef’
with a stro@g ast dtempm’ammmabwte?&‘@ to abo@bﬂ%“rﬁ preferabltateabout dAG°GiciThe
i ncl ude concent f
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When al um num t The lebmpoured ofsfdrrhaiaalcts dnosa psafémbiythwettedbmwwhmpound of

U201 50! Yol patnf 38 Bl o DLRE GRS o e
perfornmed at a t@ﬁpmmdtafrfenﬁmlamlabhubmﬁﬂmd)ofa‘oamla 109 [setatdChy poefing did acidic
25 solution containing the compotnd of formula 1 over an ice/water mixture and extracting
the aqueous with an organic soivent. Suitable solvents include methylene chloride,
ethyl acetate or dichlorothane, preferably methylene chloride. The organic layer can
be concentrated and is then suitable for treatment with a strong base.
A compound of the formula VIi can be prepared from a compound of the
30 formula VI by reacting said compound of the formula VI with a benzyl halide in a
reaction inert solvent. Suitable _halides include chloride, bromide, and iodide, preferably
bromide. Suitable reaction inert solvents include diethyl ether, isopropyl ether,



about 25[err]C. Schenme 2 refers to the conversion of conpounds
of the formula | into E2020, the conpound of the fornmula VII. . “
Referring two9¢hss¥s 2. a conpound of the formula I can be COE‘\S’F} ed into a
15 conmpound of the fornmula VI by reaction with a strong bas AB6/p1076
presence of a sol vent. Preferably, the reactant is a conpound of the
formula I, wherein Rlerr] is Rerr]((C=0 -45and Rlerr] is nethyl.

Sui tabl e bases incl ude pot assi um hydr oxi de and sodi um hydr oxi de,

preferably potassium hydroxide. Suitable solvents include |ower al cohol S,

wat er or t@&aﬁydfcﬂﬁrahh%fé?ﬁbl¥ %sioeyﬁéw T %ar 481 gﬂ% L@*ﬂﬁ%‘%‘%&a xtur

The reaction is performed t efrper at ur e ﬂeéatéffﬁ)ut
100[err] C preff@FhBP?UtaWCathﬁhoulmﬂcerﬂ?f@’aanwout 70°Ceaction time may vary

from about 6 to abowe RfhddRHEf f GIE(Vlf&lrybea&%}[enéf}orﬁ%rgaewaqyn@pqutaue

conmpound of fornmula | I's nost prefterab conver _
formul a VI by acisadditiangsaitsof thgrpenpeiings offtbe formald Vi e fTtecacidy Wwiich iafg uiséd tgt o

t he or.mu is isol
pouri ng t he ag %] rQErg&{Sdg?lﬁh ”Yk"'eﬁ‘ § g‘lﬂﬁi&%@a éjd@(?f?ﬁﬁeﬁﬁfﬂb? cqrgp 'H%é’ff""B\V@
an ice/water Miktane ethasel which aformngon-toxic tdmi awelOuSSaust he.an gé;ga@bﬁtam,ng
| t Sui t t hyl t at
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be concentrat Mdmnﬂldea nitrm sulfate abbisulfate, ;iﬂoephéfe F aditl bRogphatd Qegtat@%ate
A conpound of ﬁ%ﬁ ({;) VII “ca bebg F&% from.a corrpound of the
fornula VI P ﬁa &P 2of ?L{?F‘Hﬁﬁea"\ﬂ'e%tﬂﬁmﬁ“ﬁénﬁvpmhﬂﬁi de
ina masacmrateebbnmﬂte/emétha&esmfabéte arit paRBateneld!d¢ 1€ HeiyicH-bis-(2-
brom de, and i Ogl de, e‘fterﬁgﬂ brom de. Suitable reaction’inert
sol vents incl (¥ gf‘fﬂﬂ a'?ssopropyl et her, WO 97/ 22584
FC;I'/ | r|5]’>9g/ 0 ]}076 Thfe conmound of the formula '?,H is ba§|1?1 in naturetand is therefb;@capable of[

et r ahydr of ur refer i so et her e reaction is perfornmed at a
t enper at ur e 53??0\.’1%/ é’?rd]%g?'ﬁ salfs (withy yariqus] inorganisr emrgmga%@mds
70[err]C Although suchisaits Wﬁwmaé&m@ﬁﬁa&bbtaﬁﬁﬁop&irﬁuﬁ@ﬁﬁﬁérﬂ@ dn‘i'}nals

phar maceuticall dition salts of the conmpound of the

Bt
fornula VI edA pé?"élc"u?eﬁ't'? 's@ate[?r“é’é%ﬁ%'"ﬁ?é“}ﬂf%ﬂ‘déé’l}tff%m%/

acceptabl e acnrdaaiaalrhm?e a8 biphafthadetcdlly rmeae&btsme ek Bhd then simplyldon@ég the
t hose whi ch fjrm non-toxic acid addition salts gmhosa t s containing

phar macol ogi cattief bagkdegharites basessrmpayndnb hgeﬂm a0 qikaling aeaganbnantt,
hydr oi odi de, @ubé@d&ntl?%ﬁ@ﬁ&h@fre@b&é tbalpharmbasbalyeaceeptablethcl R Git.

acetate, |actate trate .or acid citrate, tartrate or bitartrate,
succi nat e, rral'@'&t%c'd ﬁ%‘ﬂ?’hﬁ%’ts ¢fithe bass sompeundsRfihisinveation are tadily prepared

met hanesul 3®nadyarexti Rﬁé’%ﬂé@ cbfpsund withl a sUBtAM i fqRivatehf amount of the chosen
hydr oxy- 3- napht'hoat e)] salt
mineral of organic acnd in an agueous solvent medium or in a suitable organic solvent
‘such as methanol or ethanol ‘Upon careful evaporation of the solvent, the desired solid
salt is obtained. |
Compounds of the formula VI, E2020, and'its pharmaceutically acceptable
25 salts can be used to treat a'diseése caused by acetylcholinesterase activity, such as
Alzheimers' Disease, according to the methods described in United States Patent
4,895,841, issued January 23, 1990.
Speéifically. United States Patent 4,895,841 states that the in vitro acetyl
cholinesterase activity of 1-benzyl-4-((5,6-diethyoxy-1-indanon)-2yl)methyl piperidine,
30 E2020, oré phér;na(:eutically acceptable salt thereof can be determined according to
the method of Ellman et al. Biochem. Pharmacol., 7, 88-95 (1961).



The conpound of the fornmula VII is basic in nature and is therefore capable
of " formng a wide variety of different salts with various inorganic
and organi c MWP®22584 Al t hough such salts nust he phar maceut iPcaiiBy6/01076
acceptable for adnministration to aninals, 15 it i’ often desirable in
practice to initially isolate a conmpound of the formula VIl fromthe
reaction mixture as a pharnmaceutically unaccéptable salt and then sinply
convert the | atter back to the free base conpound by treatnent with an
al kal i ne reagent, and subsequently convert the free base to a

phar maceuti cal | y accdpeadeatylghalinestaeasei twhibitarn activity ofTeneylet-486-diethwoxy-1-
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Conmpounds of &t hindabom:2y)metihyl pip2€dine aredescribes indunitedStiates Patant 4896844 biseugh

salts can be us di sease caused by acetyl cholinesterase
activity, such ;Ené%tzg ?é 0; mers' Disease, according to the nethods

described in United 3tBérﬁ§l~P—€(5@%methoxy4-|88&1cﬂﬂ-52yl)ﬂn§w%e}@m%arié 2¥ecth@IGor
Specifically, United States Patent 95,841 states that the in vitro

acetyl c hofTEAtmgnL, Rleyention.; r@m[ssyogf improvement, etc. of various kinds of senile dementia,

1-benzyl - 4- (( 5, pafliclahfy Oxahilé- desianan) of2¥he NWikeimePs p@béd|d&%br§\%sc§%929nse9§e
a pharnmaceutj cal | cce t abl eP[s?ilt t ereof can be determ ned according t

the method dP EPF "&I cerg Waterﬂac?ﬁ’ebra‘? eEPIH59e 19/ eprebral mfarq@

97/ 22584 cerebral arteriosclerosis, head injury, etc.; and aprosexia, disturbance of speech,
PCT/ | B96/ 01076 -1

The acetyl chol i A¥RRIa BMOKARaY; hgpgescecent: negiory disturbance, hallucinatory-paranoid
1-benzyl - 4-((5, § J%ﬁﬁ\@}’@éﬁaﬁoml changw@aoar&o.%xéam Qa{éep%mf‘sr dieBfal palsy, etc.
determ ned accordin ressec? r¥

terns of 50% i nhi bi t5#51“‘?!0h'@émi‘ét(‘i%d'{ﬂeﬁ‘{%b"ﬂWdﬁ@nb?ﬂmhx'mﬁﬁfﬁﬂe has 2 strong
QO her net hodg f gpg ﬂghﬁ,@aé&hwaﬁdaﬁom@ste%wa&tm InRenzisd réhd(eéém@ cHhipbl¥g x¥erhr

5 i ndanon) - 2yl ) et pi peridine are describ United States
Pat ent 4, 895, 841 asiasghasmaceuticaljbasedrop this made of actlon

1- Benzyl - 4- (5, 6- i ”%fp@&ﬁé‘au} '1”5@&2!\03 g(g)é &:%HM%H'—;H&M&') Q?léméﬁmyﬁé‘&@ﬁ&ihé‘ € is

f or treat nent, event I on I mpr venent r ous
kinds of senil eeﬁmatfora for examq@rﬁlurttm@nlwcw RickRerispasenand delayed ataxia or

Al zhei mer” s typ?ard%%%i?ﬂﬁe H%?Eha%'&%ﬂé%eé% @%Fﬁ{é%?ﬁénﬁx%r fpechr al

apopl exy, e.g. cere age or cere cer ebral
arterioscl e@sis, he&\ﬂwa’n’rj—uergzyi-e{(é 6-dimethexyr lbindanen)-2¥)methylpiperiding isysedds,a

ot oo R BLARR 55k e kel o b AN Srereaty agmigpemg I,
encephalitis, ceenduahli ap@hsqmerelycadmmnstered in the form of injections, such as intravenous,
subcutaneous, and intramuscular injections, suppositories, or sublingual tablets. The
dose will vary depending upon the symptom; age, sex, weight, and sensitivity of
25 patients; method of administration; time and intervals of administration and properties,
dispensing, and kind of pharmaceutical preparations so that there is no particular
limitation with respect to the dose. Normally the compound may be administered in a
dose of about 0.1 to 300 mg, preferably 1 to 100 mg, per day per aduit, ordinarily in
one to four portions.
30 Pharmaceutical preparations in the dosage form of, e.g., injections,
suppositories, sublingual tablets, tablets, and capsules are prepared according to
methods which are commonly accepted in the art.



Further, 1-benzyl-4-((5, 6-di methoxy- 1-indanon)-2y1)met hyl pi peridi ne has a
strong 15 and highly selective anticholinesterase action, which also.

renders th d useful as a pharmaceuti cal based on t hi.s m)de’ of
el on. W& GEEL Speci fically, PCT/IB96/01076

1- benzyl - 4- ((5, 6-di net hoxy- 1-i ndanon) - 2yl ) net hyl - pi peridine is

effective for, for exanple, Huntington's orea, Pick's disease and del ayed
ataxi a or tar di ve dyskinesia other than senile dementia of the

Al zhei nmer type. 20 When

1- benzyl - 4- ( (5, 6- dj ’"ﬁ&% injebftRN ) affostiv %ﬁbora t;?/se%Iél%&e |f'rfécg§%q¥/aﬁlthaa

phar maceutical for t | seases, It nmay rpare
adni ni st er ed. pH modifier, 3jbufierap, SUBPenChHQ)me.ta:salbb'yzmgiagemsaetamlman d toniditpr m

of injecti Or'Sa &T@Pé§e§vg{n§%\ré?§ﬁ%ﬁowed b pfe;b%fé{{oﬁ%‘?%ﬁgntra%gﬂmd% %ﬁnﬁﬁﬁu{)}g{y

I nj ections, pos or1 es n ua

dependi ng upomr mﬂrmsganjarmyectmgeaece@ng tmarmrdmaajndemedslmhw cta,sepiff nélessary,
patients; tineand. | m.ni stration

t. trat
and pr opergE E IS p°ss'b?ed{g %ﬁglfz%dhe%%reg?ﬁaor(ﬁ af) & ?‘éﬂ? |°E‘ﬂﬁ'a'¥r"é?)’§?3’t i ons so
that there is no pﬂxémplads of the suspénding agentsiinclutia. mawmotse Pél?scﬁb@t@ 80®

Normal |y t he be adm:ni s f about
300 g, pr of BT HGIIgES. Aok POVEreR dGadhnte. soglis raperyRyIceldiosse
to four portlmpo@@xyethylene sorﬁmrmamamraml preparations in the dosage

f f, , t bl | tabl et
Labl et s, and_capsutEamEPRote pobRT G FoyaE pob b hinasyragsnals gagtor

comonl y agcegi e sBrHah;'EBOE tnicotinamide, ew sorbitan monolaurate, Macrogol®,
BCT/ | B9/ 00700 o Wy&a/ g 29

In preparing ang ap ethyhste Hﬁcﬁ?’éﬁ&f?%a?ﬁgredl ent is blended, if necessary,

wth a pH nodibimples of Qsﬁlﬁﬁruncmdélssa@nmdme 296i0n méta§£ilhiébbr|1d &thBg and
agent, a stabilizer, a tonicity a preservat ive, etc., followed

by preparati oexamples oht m/ewea%wa%cmlaﬁ%owthvl p'hVGFminF?%ﬂ%ﬁmLﬁtBY' P-

i nj ection aCCﬂﬁ&}bﬂF:eHQoﬁa %rﬂ.b%rcy pRBAdIOttesdiNafhdtoRfBol i f necessary, 5
It Is possible’to I ze these preparations accordi n to an ordinary

met hod. 15 Tﬁg{g iRG E@pmpw@ gggmah%gr%@@{pg offhe grmpounds of the-

met hyl cel | ul OBPeseRPﬂnyéﬂHﬁaérﬁl 188, preparatlcmléf 2202, h&brﬁﬁiel’dnﬁl&&@geﬁ%lré utilized
powder ed tragacanth; sodium carboxynet h | cel | ul gse,

pol yoxyet hyl ewithe fuitherpusticrsiony Maitng p dints are ”“°°"e§?9nﬂ'\@§%3?a qrRdeported-in
sol ubi l'i zi ng gg&‘@},a Hﬁhd}ﬁ@) RAH KA HFbrRYbaD B 1he deQBRRIA BEk Si9RkITort Ghe Sarhple

Pol ysorbate 8 cot | pol yoget hyl ene sorbitan nonol aurate
Macr ogol , solxent and \eem;qbt%mcban aBrekes 390 Mz instiument, 0.Q refers to déuterium

Exanpl es ggo st.gRi! i Jf&lfsq?ﬁeét%FHchr&Hhﬁ' Uﬁrorﬁé%%r‘éﬁhﬁrﬂ’ééé‘ dthdisearitsled,

et her, exanp e preservative inclu

p- hydr oxy benz oefers, toed:d\qnhn shromatograplly rYfe@MRcbUtiey 33&35%5'9&61 gel Keprncuted
cresol - and ch 'nSE%{n?g%‘?\' pressure (flash chromatography) conditions. Thin Layer Chromatograph

(TLC) refers to chromatography performed:on silica gel plates (E. Merck, Kiesel Gel 60
F254) and eluted with the specific solvent designated. - High Pressure Liquid
25 Chromatography (HPLC) was performed on a LDC Analytical constaMetric® 3200
HPLC (T hermo Separation Products Co.). A Zorbax®C8, 60A, 3.9 x 150 mm column
(Mac-Mod Analytlcal Inc., Chadds Ford, PA 19317) was used for HPLC analysis and
was eluted with the solvent lndlcated Fast Atom Bombardment Mass Spectrometry
(FABMS) refers to Mass Spectroscopic analysis on a Hewlett-Packard 5989 Mass
30 Spectroinéter (Partiéle beam chemical ionization). Room temperature refers to 20-

25°C.



15 The follow ng Exanples illustrate the preparation of the

conpounds of the present invention and the preparation of E2020.
Commerci al rWay¥2s84nere utilized wi t hout further purifi cet¥/mB96/01076
Mel ting points are uncorrected. NVR data are reported in parts per
mllion ([err]) and are referenced to the deuterium,l ock signal fromthe
sanpl e sol vent and were obtai ned on a-Bsuker 300 MHz instrunent.
Derr]Orefers to deuterium 20 oxide. CDCl[err] refers to

deut er ochl or of orm Chr omat ogr aphy, unl ess ot herw se not ed, refers to
col utm chr omat ogr aphy performed usi ng 3Brep@kationi #nh silica gel and executed
under nitrogen pressure (flash ct}’[_ iR C, _%dItID s. Thin Layer

Chr omat ogr aph (TLC) refers med on silica gel

plates (E. Merck, KiTe@solmln of pyridin-4-yiearbpxaidehyele (1 @Qigm, 0/93trhe) m@ﬁuﬁubqwo

oS g U O RGP e 5,

Separ at i on Fr oeuolutiorCsubsided, ﬂmrrbaot[oarsldrﬁBwaﬁﬂmte&wﬂh ¥nethdhdINTRE titéBompound
(Mac- Mbd Anal yti cal ed for HPLC

anal ysis and ~Was 'SMEQQSJ‘I%ﬁ%\f‘ﬁwmr@ﬁ%’lﬂ’\/éﬁtgml %ﬂv@s . Fast Atom

Borbar dment  Mass Spéid NMREIOKc-d,) 6 11.76ABYH), 8.88 &1, 9HI, 7. 9865 25p&cad |
anal ysis on a I;$ tt Packard 5989 lvasg?)so) Spegro?reter (Pa?tlc @Ggggdigo

chem cal ioniz Room tenperature refers to 20- 25[err] C

WO 97/ 22584 : Preparation 2

PCT/ | B96/ 01076 o ) . -15-

Preparat i on'91 3-Piperidin-4-yl 18] | propen-2-oic acid

To a solution of pyrmhd dﬂnéu&'ﬁ&ﬁ%abéﬂbudﬁ(ﬁég%g@m%% go%a:sLsB %b!rlﬁ\di e

(100 nm) was added mal onic acid mg
car bon di oxi de hydrocklprig pcids(150onk} pad teagtad with 1G welghteaetqeoh of 150 ryodiurs on

dlo: :ijegyw:‘ |t Iht r at&{bgﬂ% eTQ%JdPJC%e‘ﬁ éin'igg?%}g (45 p.s. St Fg&%%gﬂ@% W I:%'af)ed
[err]11.70 (s Theicat s@ya@dnlte@ﬂ)and7thg5e§ldtmg2$9lutxcn gahe ditle teimpogn@Wvas carrigdy,

1H) . directly into the next ste Preparation 2 10
3- Pi peri di n 4 II gp'gr?opc gétl P- The product from Preparation 1

(32 gm 0.22 rml) wekd NMIR B} ed 3125 (n,\2H), 280r{wr2bﬂ.h266|(t; 280i 476180 2H)) 1.568d
treated with 1 p @% f. I um on carbon under a
hydr ogen at rmsgh%(,a&re % EH untrﬁ_rﬁ@grogen gas upt ake ceased. The
catal yst was fil tered and the resul ti niw am3of the title conpound was
carried 15 dlrectlylntg . . errJH NI\/RéD[err]O)
[err] 3.25 (m 2H), 2.80 > 50-

.10 (m 5H0 FABMSTHY! sbm))heusfrthe :prddiR:t from Preparatlon 2, was brought to pH 12 with

aqueous potassium hydroxide. To this solution was added methyl chloroformate (21

mL, 0.27 mol). After one hour, the solution was brought to pH 1 with 6 N hydrochloric
acid and extracted with dichloromethane. The organic layer was dried with sodium
sulfate and the dichloromethane displaced with isopropyl ether. The titie compound
25 was isolated as a solid by filtration (39 gni, 84%).
Mp 89-90°C. 'H NMR (CDCL,) 6 4.10 (m, 2H), 3.65 (s, 3H), 2.70 (m, 2H), 2.35
(t. 2H), 1.80 -1.10 {m, 7H). FABMS (M + 1)* = 216.
Example 1
4-(2-Ch!orocarbonyl-ethxl)-gig' eridine-1-carboxylic acid methy! ester
30 To a solution of the product from Preparation 3 (54.0 gm, 0.251 mol} in
dichloromethane (500 mL) was added dimethylformamide (0.39 mL, 0.02 equivalents)

and oxalyl chloride (22 mL, 0.26 mol). After gas evolution subsided, the formation of
the titte compound was complete. The solution of the title compound was carried



Preparation 3

3- N-( Met hoxycar bonyl ) - pi peridin-4-yl]prorionic acid 20 The.sol ution
of the pro gfn Preparation 2, was brought to pH 12 with .a ueous
pot assi um hydr oXI To this solution was added net hyl chl or

nm., 0.27 nol). After one hour, the solution was brought to pH 1 with 6 N
hydrochl oric acid and ext racted with 1%1 chl or onet hane. The organic

| ayer was dried with sodium sul fate and the dichl ororret hane di spl aced
with isopropyl ether. The title corrpound 25 was isolated as a solid by
f||trat|on(3 M 89-90[err]C. [err]H NVR (CDCl [err])
[err]4. 10 85%“’ @6& pext siop. 2. 70 (m 2H), 2.35 (t, 2H), 1.80
-1.10 (m 7H) FABI\/B(M+ 1)[err] 2165&@& |

Exanple 1° : 4, rh . el 1 _qarboxylic

acid_rrethyl'_ester 30_ T O ot 1
(54.0 gm 0.251 nol)- xylic he YD ek
di net hyl fo d 0. 39 hl o 22
L0 56 oB ar ¢ 1P tiesohn ﬁ%ﬂ%ﬁ ifm%ﬁxgm'@ #6&%?1‘*8'&%@*5@ was digels

title corrpoun(tazmsnl_qcnm eriad) ofrhe-eﬁmémt:xmnaéné ellowieti iy portipo-wisé additiorar ¢fi ed

gg??ggé?gimglummum trichloride (1 00 gm, 0. 75 mol). The reaction mixture was stirreq for 4 hours

dir ec][ I y2| Nt Oaf RBM@Xipesatafe. High pressure liquid chromatography analysis showed that the
anpl e

4 [3-(3, 4-Di quqggg@m@ﬁé:ﬁmpjetg dhe rﬁqpﬁm‘q&%tﬁgﬂl%ﬂ Ry careful addition of water and

car boxyl i qgacitnBifdedonitie Fne't'hylene chlonTﬂ (2RS0G fiLY! ITHB dombike Wg@ﬂiécéxtr%ﬁ%m
Exanpl e 1 at room tenperature was-

L 51 G et hoxy MR BRBROMILHE OB oI (008 alenehbibbrine (B0 Fini.

trichloride ({#i0oyEhicOiayer WB Yried Boer St cymfaueXtmeeswaﬁorsmé fﬂﬂdreﬂoénd‘lthe
hour s . at roomtenperature Hi gh pressure chr onat ogr aphy

anal ysi s showediventawas Femoved in; agupite proyde apy I(g? gm.nanttative caideweight).
uenched by coplhyerefichdysbnbenic) aaadr.émprets&ﬂ@ LT CRORRBhOMPLCNe

chl oride (2x5 he conbi ned ani c extracts ed w

N sodi um Hgdr @rplyeis indicatad thatths pofuet Was %frﬁ%@'?'ﬁ@@"mt? p"lﬁfeﬁgl q"f"“y into "lene
organi c | ayer \aass g{)l ed over-sodium'sul fate. The solution was filtered and
t he sol vént was removed in vacug to provi de an oil

67 gm .
quantitative crude Theirgegress and PU%?fﬁhisﬁféFc‘Gﬁ‘F&?&%Vtaf?}ﬁqy R%n&c and gy
Pressure Li qU'ﬁe%ﬁ# C'ﬁ%ﬁﬂt bﬂ%ﬁoﬁr‘é‘ﬁ’a@hsrﬁé thé 8gdt¥ s Sndibatbs QReéhd haér feletion

I Cl

product was of Su purity to-proceed directly into t next
st ep. produchhe progress and purity of these reactlons was nonitored

by both TLz% and H 9f ¢ (silica gel): R;= 0.50 (40 : 60 hexane/ethyl acetate). High Pressure Liquid
) Chromatography ‘retention” time (t,) was 12.6 min (Zorbax C,, 254 nm, 1 mL/min,
600:400:2:1 waterlacetomtntelt_r_l_ethy!__am_|_n_elacet|c acid). 'H'NMR (CDCl,) 6 7.55 (dd,
" 4H. J = 8.4, 2.0 Hz), 7.50 (d, 1H, J’=2.0 Hz), 6.86 (d, 1H, J = 8.4 Hz), 4.02-4.20 (m,
2H), 3.92 (é." 3H), 3.91'(s, 3H), --3965'(s 3H) 2.93 (t, 2H, J = 7:3 Hz), 2.64-2.78 (m, 2H),
25 1.61-1.76 (m, 4H), 1.40-1.55 (m 1H) 1.06-1.21 (m 2H) FABMS C,H,.NO, (M + 1)"

- 336, : R

Preparation 3
was added

. 'Example3

- " ‘carbioxy lic acid methy| ester
30 To a solution of the product from Example 2 (66.0 gm, 0.20 mol) was added
" acetic anhydride (76.0 mL, 080 mol) followed by tetramethyldiaminomethane (54 mL,
0.40 mol). ' The reaction exothermried to 90°C. After the exotherm was complete, the
reaction was heated at 90°C for three hours and then allowed to stir overnight at room



Pressure Liquid Chromatography using the systens indicated (Rl err] and
t[err] ‘for reaction product): 20 " - TLC (silica gel): Rerr]= 0.50
(40 : 60 hexaWO/9B{2R884 acetate). Hi gh Pressure Liquid Chr orrtTORBYEPIVT6
retention time (t[err]) was 12.6 mn (Zorbax Cferr], 254 nm 1 ni/mn,

600: 400: 2: 1 water/acetonitrile/triethylam ne/acetic acid). [err]H NWR
(CDCl[err]) [err] 7.55 (dd, 1H J=28%W-20H), 7.50 (d, 1 H J =
2.0 Hz), 6.86 (d, 1 H J 8.4 Hz), 4.02-4.20 (m ;= 2H), 3.92 (s, 3H),
3.91 (s, 3H), 3.65 (s, 3H) 2.93 (t, 2H, J 7.3 Hz), 2.64-2.78 (m 2H), 25
1.61-1.76 (m 4f8mperae.1. 55 (m 1H), 1.06-1.21 (m 2H). FABMVB

dq e:ﬂr)} :[ gr rINgerr] AN gliqdet @'mi) was removed#8m the reaction vesse! and treated with cold
4-[ 2- (3, 4- Di net hydrgchiedic @gid) The| splgtiopi was ediracted -with methylene chioride foilowed by

Exanpl e 2 (66, 0Teniegt §Ehgueanhicamanate." ¥1 G 1aYRx s e e aric anaiyzed
0.80 nol) f obl ot High/Pressura it Chicansitography ehizh(shéwst that the stafind On4retidl-was
The reaction ex EHEFP to 90[err]C. After the exothermwas conplete, the
reaction was heate 90[err]C for three hours and then allowed to stir
ove /r ni gh'; at room Based oh\theOprty 58the crude reaction mixture, the crude reaction material
PCT/ | B96/ 01076 . . . -17-
tenperature.  Wascamed digctly info henexi stepy o5 renpved from the reaction

vessel and treated WrLD (sifidaigel): R,= bmr(ﬂohbofhleﬁaﬁéié@\yi adetate) | Hibh PResd@fe Liquid
eat mnent W th aqueous

extracted vm h gﬁ ene chl orlde foll ¥\B
bi car bonat e 1%Th B’#"éi raPDy, JRtentl e oty (qued15a$16‘"&r{59'§°2é(9m 25fynmy anUmlﬂ
Pressure Liqui ds@ﬁmmmﬂétéﬂﬁbétm@m&immdnélbéétlct Jst‘ﬁwmmcﬁ@i,%'ﬂs-\r@%

consumned. Based on the purity of reaction i xt

the crude react {®rHafad @ 1H. J = §8HDap 688, 31“} <,5c§4 (5. (1.0 94rd. Tclkn. 2H)e .89
TLC (silica gel (s 3R}, Qﬂid@ 8HP S 4@ 3ﬁ9 2*‘5@12'78/(@{ b)‘{}) ?ﬁﬁﬁalt‘lq}n 2 %Or.gg)rg.eﬁisbﬁ,e

Liquid 10 Chromato%L(fn retention tine g_b}

Cerr], 254 nm 3.9} (m, 2H).65OBMSH Cay +1) -—343
vvater/aceto%trlIe/trlethyl am ne/ acetic @iéi'ﬂ [4err]H NVR (CDCI[err]) [err]
7.35-7.40 (m 2H, 683(d 1H, J —'8“8'%22)—, 8 (s, 1H), 5.54 (s,
1H), 3.94-4.14 (m 2H), %-{a®- Dimeth inda 3H),

2.59-2.75 (m 2H), 2.32-2.41 (m 2 © adid, " 3H), 1.00-1.21 (m
2H). FABVS Clerr]H err] N err] (MJEQ f &'d ter
Exanpl e 4 The crude reaction mixture from Example 3, (0.20 mol) was treated with

4- (5, 6- Di et hoxé’gn]ceﬁégtehr%lﬁfﬂng 2% BbOYhYy B 5. FHaCediction was then allowed to stir

carboxylic acid net
20 ovem;ght at room temperature, at which time High Pressure Liquid Chromatographic

analysis indicated that the reaction was complete. The reaction was quenched by
pouring onto 1 kg of ice, and the aqueous phase was then extracted with methylene
chioride (2x500 mL). The combined organic extracts were washed with 500 mL of
water, 500 mL of 1 N sodium hydroxide, 500 ml of brine, dried over sodium sulfate,
25 and the volatiles removed in vacuo. The oily solid was then triturated with 500 mL of
isopropyl ether, and the product was filtered to provide 46.5 gm (68% from
dimethoxybenzene, 88% per step) of the title compound as a yellow solid.
TLC (silica gel) R,= 0.40 (40 : 60 hexane/ethyl acetate). High Pressure Liquid ,
Chromatography retention time (t,) was 10.1 min (Zorbax C, 254 nm, 1 mL/min,
30 600:400:2:1 water/facetonitrile/triethylamine/acetic acid). 'H NMR (CDC1,} 6 7.15 (s,
1H), 6.85 (s, 1H), 4.08-4.23 (m, 2H), 3.95 (s, 3H), 3.89 (s, 3H), 3.67 (s, 3H), 3.24 (dd,
1H, J = 17.8, 8.3 Hz}, 2.62-2.82 (m, 4H}, 1.84-1.95 (m, 1H), 1.62-1.80 {m, 3H), 1.25-
1.39 (m, 1H), 1.08-1.33 (m, 2H). FABMS C,,H,;NO, (M + 1)* = 348.



The crude reaction m xture from Exanple 3, (0.20 nol) was treated with
concentrated sulfuric acid (100 nL) at O[err]C. The reaction was then. .
al | oned t0y34 %E overnight at roomtenperature, at which tine Hi
Pressure L| qui cfz r omat ogr aphi ¢ anal ysi s indi cat ed that"‘m@’?’@gl’f"i on
was conplete. The reacti on was quenched by pouring onto 1 kg of ice,
and t he aqueous phase was then extracted \q/\%h nmet hyl ene chl ori de
(2x500 nlL). The conbi ned organic extracts re washed with 500 niL of
water, 500 nmL of 1 N sodium hydroxide, 500 nL of brine, dried over sodium
sulfate, 25 and the volatiles renovedgdn Vv 0. The oily solid was then
triturated with 500 nL of is_o,propygéf?'ﬁi%g and the product was
inRRROXy- idit '

filtered to provide 46.58 héaw-2ohe 88% per step)
of the title conp

I el
o= oo Caor 0% sBRun e R . sxampig ¢ (2084 T4 il Frethanol
Chr onat ogr ap hMOrmt_pwhs addéed etassiuar hydroxide (4.0.gm 187 n(n?él] lasoe8in Bo Mbbinm
1 m/mn, 30 600?1 21vvats§L aﬁeto itrilel rlet%éj'amne acetic acid).
[err]H N (d‘ﬁef he mistyre waszhen heate undera_L rogen atinqsphere; pvernjgiig awhigh ( m
2H), 3.95 8,
SH%% o) 2( Zztlrgé")s'l h%@&uﬁi:mﬁd"bhro&a&\%gréﬂ\lc ahﬂlys@lr%f’ca(émmt( the stél_rg'hg ﬂ'naE%ri'a?
1.39 (m 1H), WESG‘B'I aSFﬁWSFPRBﬁ)BWEF S?"Fﬁ"ﬂf‘b‘f"ﬂ] Nq*wh"]e chigride {3x5ml), =
348. ViRe Worgamc layers dried with sodlum sulfate, and the vo|at|let_.§L gtnpped in

PCT/ 1 B96/ 01076 .
Exanpl e 5 vacuo to provide 3.30 gm (79%) of the tltle compound as a solid. This material was

5, 6- Di et ﬁ'@xyuged)mﬁbbﬂbﬂhé’rﬁﬂriﬁgéﬂ&ﬁ| “i ndan-1-one = . . - To a 'solution
of the product from Exanple. 4 (5.0.gm. 14.4 mmol) in rrethanol 40 )

was added pot assi uHM@%ﬁW@IbMG@ @rgmatomanhmyen jors Hoe ok was2.46 min (& fba’s
water. The ni St Wy wﬁs 1tmﬁl?mﬂe@é@ﬂod’ﬁ‘i%mﬁw&é&ﬂﬁﬂhé&g&gﬂ E@etﬂ:"ﬁ&

at whi ch fII’T'e ressure romat o YSI' S |n cate

that the star NMR;(GQ@'@M N2 (s, 1H)m§§ doridkind @ (sh)a §§d&s3"|ﬂh§é’@ (AdstH, J =
extracted w t*l‘?'?‘aé'wdﬁnfoéfs' %nsiezﬁ)?»g%a L) (. 4H), 17091 9‘9'@9' 'i‘ﬁ?' 10594%%

| ayers dried with sodium sul the volatiles stripped
to provi dd453. 38),gn@2-13%(moBH)hEABMS €, thQ:dNH*d% 22901 i d. Th| s mat er i aI

was 10 used without further purificatigimpies - Hi gh Pressure Liquid
_Chromat ography retention tinme. (t[err]) '\7\75'5"'_‘%%!5 m n (Zorbax C8, 254

nm 1 rrL/mn 600 40@-(1:-Benzy imethv)/5.6-di aci d) .
H
%egg] (s, N 2(??? d%fuirw_?f[tgért]ﬂ; éo?néo;mgjfré‘r?] Eén%ﬁe @561 éi")gm 369]mb(n%l) iAH) .

2. 52-2.77 ( m isopyopylBtvD- (B00mL) nwas Hyddeg, Q_e_naylbmmm 1@753m}-, q3omnpl)8@n(im
?éi(_banp::ABNQOq ?lertlllg_r\[o?d'rm-né\%% '?rlg, (6'\5 Tnn]réli e"ﬁ\L sTur?ygglas stirred overnight, at.-70°C, at
2-(1- Benzyl pumwmuhwhlgh ytelsemrbylhpudﬁhmtmmwmdtcamgrﬁhatilmﬁartmg material was
| | mostly consumed. The reaction mixture was then filtered to remove precipitated
'tnethanolamlne hydrobromlde “To the remaining solution was added ether saturated
with hydrochlonc acid (1 omL, 12 mmol), and the solvent was removed in vacuo. The
25 residue was dissolved in 20 mL of hot isopropanol and allowed to cool to room
| "temperature ‘The prempxtated sohd was filtered to provide 1.60 gm (61%) of the title
compound as a white solid. ' '
' TLC (smca gel): Rf 0.60 (90 10 methylene chlondelmethanol) High Pressure
Liquid Chromatography retention = 6.01 min (Zorbax Cg, 254 nm, 1 mL/min, eluted with
30 600:400:2: 1 waterlacetonltnIe/tnethylammelacetlc acid). 'H NMR (of the free base,
o DMSO—ds)67 06 (s.,1H) 7.03 (s, 1H), 3.84 (s, 3H), 3.77 (s, 3H), 3.41 (s, 2H), 3.19 (dd,
1H, J = 17.8, 8.2 Hz), 2.71-2.86 (m 2H), 2.58-2.71 (m, 2H), 1.82-1.96 (m, 2H), 1.52-
1.78 (m, 3H), 1.31-1.50 (m, 1H), 1.08-1.30 (m, 3H). FABMS C,,H,,NO, (M + 1) = 380.



To a slurry of the title conmpound from Exanple 5 (1.82 gm 6.3 muvol) in
i sopropylether (60 nL) was added benzyl bromde (0.75 nL, 6.3 mmol) and 20
tri et hanol amWwe9R284ny, 6.3 nmol ). The slurry was stirred ovemrargBe/o1dts

70[err] C, at which time high pressure liquid chromatography indicated
that the starting material was nostly consunmed. The reaction m xture
was then filtered to renove precipitated -19-t ri et hanol am ne hydr obr om de.
To the remai ning sol ution was: added et her saturated Ummllm m" iC
acid (1.0 nL, 12 mml), and the sol vent was rem)ved in MI
resi due was dissolved in 20 nL of hot isopEbhM®l and al fowed to"codl to
room tenperatuge. T i dwas filtered to provide 1.60
gm (61% of the titl g R%ﬂmggnogﬁg%é VJ(?: te solid. TLC
(silica gel): Rerr] = 0.60 (90 10 hyl ene chl ori de/ met hanol ); High
Pressure Li quid Chromat ography ‘Retention = 6.01 mn (Zorbax Cferr],

254 nm 1 nb/mn, eluted with 30 600:400;2:1

vvater/acetonﬁtrlIe/trlethyl am ne/ acetfc adid). [err]H NWR (of the free
base, DMSO-d[err]) [err] 7.06 ,1H), 7.03 (s, 1H), 3.84 (s,
3H), 3.77 (s, 3H), 3.41 (s, 2H), 3.19 1H, J = 17.8, 8.2 Hz),
2.71-2.86 (m 2H), 2.58-2.71 (m 2H), 1.8Q-1.96 (m 2H), 1.52- 1.78
(m 3H), 1.31-1.50 (m 1H), 1.08-1.30 (m J3H). FABMS CJerr]Herr]NdJerr] (M
+ 1)[err] = 380. WOr97/ 22584

PCT/ 1 B96/ 01076
CLAI MB 1.  Apeon ] €fornula [err]
5 10 10

-19-

OMe

IT1

15  wherein R'is R?0(C=0)- or R{C=0}-, R?is (C,-C,)alkyl and R?is (C,-C,)alkyl or phenyl
optionally substituted with from one to three substituents independently selected from
(C,-C,)alkyl, (C,-C,)alkoxy, halo or trifluoromethyl.

2. A compound of the formula
0
20 OMe
N CH
R 1/ e OMe
25
Il

wherein R’ is R?0{C=0)- or R¥C=0)-, R?is (C,-C Jalkyl and R®is (C,-C,)alkyl or phenyi
optionally substituted with from one to three substituents independently selected from
(C,-C,)alkyl, (C,-C alkoxy, halo or trifluoromethyl.

30 3. A compound of the formula



15 wherein Rerr] is Rerr] rr](CO-, Rerr] is
(Jerr]-derr])al kyl and R[e?allm Ml":lmRél r])al kyl or phenyl . .. .
optional | yw%magst‘ut ed with f ubst [ tuent S i ndegendent |y
sel ected from err] err] ) al kyI (q err koxy,
hal o or trifluoronethyl. : A corrpound of t he

formul a [err] 20 25

wherein Rerr] is Rerr]C=0- or R[err]'%Q%O)-, Rlerr] is
(derr]-Cerr])alkyl and R err] is ((Jerr]-Clerr])al kyl or phenyl
optionally substituted with fromone to three substituents independently
sel ected from (derr]-CerlJ)alkyl, ((err]-Cerr])al koxy,
hal o or trifluoromnethyl. ' o . Aoﬁorrpound of the
formul a WO 97/ 22584 e

PCT/ 1 B96/ 01076

1

wherein R' is R*0(C=0)- or R%C=0)-; R?is (C,-C,)alkyl and R*is (C,-C,)alkyl or phenyl
10 optionally substituted with from one to three substituents independently selected from
(C,-Cjalkyl, (C,-C,)alkoxy, halo or trifluoromethyl.

4. A process for preparing a compound of the formula

15

20
wherein R' is R2O(C=0)- or R(C=0)-, R?is (C,-C,)alky! and R%is (C,-C,)alkyl or phenyl
optionally substituted with from one to-three substituents independently selected from
(C,-C,)alkyl, (C,-C,)alkoxy, halo or triﬂuoromethyi, comprising
a) reacting a compound of the formula
25

30



wherein Rerr] is Rerr]QCO- o rr] S
(derrf-€err])al kyl and R err] |s !’1 m kyI or phenyl 10
optional |y swbebip2ssed with from enex L tuents i ndepgRasiAi0Ys

selected from (derr]- C[err])al kyl, (Cerr]-Cerr])al koxy, halo or
trifluoronethyl . : A process for preparing a conpound of the
formula [err] 15 20 wherein Rlexc] is Rerr]CO- or
Rlerr](C=O-, Rerr] is ((Jerr]-Cerr])alkyl and Rerr] is
(derr]-Cerr])al kyl or phenyl optionally substituted with fromone to
t hree substituents independently selggted from (derr]-derr])alkyl,
(dJerr]-derr])al koxy, halo or trifl Ooronethyl, conprising a)
reacting a conpound of the formula 25\ 30 WO 97/ 22584
PCT/ 1 B96/ 01076 -21- [err]
5
OMe
OMe
10
ITI

wherein R is R?0(C=0)- or R(C=0)-, R%is (C,-C,)alkyl and R’is (C,-C,)alkyl or phenyl
optionally substituted with from one to three substituents independently selected from

15 (C,-C,alkyl, {C,-Calkoxy, halo or triflucromethyl, with a methenylation agent to form
a compound of the formula

OMe

20 N CH
Rl/ e OMe

Il

25 wherein R' is R2O(C=0)- or R*(C=0)-, R?is (C,-C,Jalkyl and R®is (C,-C,)alkyi or pheny!
optionally substituted with from one to three substituents independently selected from
(C,-Cpalkyl, (C,-C,)alkoxy, halo or triflucromethyl and;

b) reacting said compound of formula Il, so formed, with a strong acid.
5. A process according to claim 4 wherein said methenylation agent is

30 tetramethyldiaminomethane in acetic anhydride.

6. A process according to claim 5 wherein said tetramethyldiaminomethane
and acetic anhydride are added in excess.
7. A process according to claim 6 wherein said tetramethyldiaminomethane



5 10 wherein R[erT‘]—i—s—RﬁeFH—e(—G-Q)'-_or Rerr](CO-, Rerr]
is ((Jerr]-Cerr])al kyl and R[er ,i r err])al kyl or phenyl .. -
optionall ted with fro stituents independent |
sgl ected %lr\@#‘?#skg[ err]- C[err]) ﬂwﬂ Iﬁ!’ mcﬁl’err])al koxyPCT{&%’“U}% y

trifluoronethyl, with a nethenyl ation. agent to form a conpound of the
formula [err] 20 25 wherein R[_g Is Rerr]C0O - or
Rlerr](C=O -, Rerr] is (Cerr]-Cerr])al ?1 and Rlerr] is
(derr]-Cerr])al kyl or phenyl optionallly substituted with fromone to

e L g Gt CAME LI

sai d conpound of f&)rnulmpltolcessmcdmdmgeth clahﬁhuﬁeﬁa‘uﬁ ﬁl@sﬁ@rhgjacld is sulfuric acid>-
A process accordi rgre |l aimA4 vvhe ein cédg;‘e heng atjon agent is 30
t et ranet hyl di am no ROPESS LRI %WW erein 'ds“'f”""@c'd Is canppnitatads

according to sulfammadMerel n said tetranet hyI di am nomet hane and acetic
anhydride are addethn exces process according to

claim6 wierein sal® tét P%H?E?%??%"QHQ ﬁR)ﬁ'BF‘P\grY@‘e"e’“ said concentrated gyifigiz/ ek 84
PCT/ | B96/ 0107 mprises 9 equivalents.

11. A process according to claim 4 further comprising the additional step of
reacting the compound of formula 1, wherein R is R?0(C=0)- or R¥(C=0)-, R? is '(C,-
C,alkyl and R® is (C,-C alkyl or ph_enyl optionally substituted with from one to three

10 substituents independently selt—;c_ted from (C,-C,)akyl, (C,-C,)alkoxy, halo or

trifluoromethyl, with hydroxide to form a compound of the formula

15

VI

and reacting said compound of formula Vi so formed with a benzylhalide to form a
| 20 compound of the formula '

OMe
( ]\ _N
OMe
25 o
VI .
'12. A process according fo claim 11 wherein said benzyl halide is benzyl
bromide. B

30 13. A process according to claim 11 wherein said base is triethanolamine.
14. A process according to claim 11 wherein said compound of formula | is

isolated by addition of the strongly acidic solution to ice/water followed by extraction
with an org'anic solvent and removal of the organic solvent before the compound of



-22- conprises 2 equivalents and said acetic anhydride

np
conpri $es 4 equival ents. ' Il! ]”lu"ﬂ"ﬂl" process according to
claim4 wher ¥Q9¥258 strong acid | PCT/1B96/(B076
A process according to claim8 wherein said' sl fdric acid i s concentrated

sul furic acid. 5 10. A process according to claim9
wherein said concentrated sulfuric acid -23- conprises 9

equi val ent s. 11. A process according to claim4
further conprising the additional step of ' reacting the conpound
of formula I, m@tﬁh‘sﬁfﬁ‘?q“’l‘tgﬁ%]qc—q or Rlerr](C=0-, Rerr] is
(derr]- sC er r I Srhfi ])aI kyl or
phenyl optionally substl tﬂb%ﬁ?ﬁ%ﬁ@nﬁ%%@%ﬁamé? id

substituents independently sel ect[gbl from (Cerr]-Clerr])al kyI
(derr]-Cerr])al koxy, halo or trifluoronethyl, vvlth hydr oxi de

to forma conpound of the forrrula [err] 15 and
reacting sai® conpound of fornul formed with a benzyl halide to form
a 20 conpound of the for [err] 25

12. A process according to claim erein said benzyl halide is benzyl

brom de. 30 13. A pnocess according to claim 11l wherein
said base is triethanol am ne. 14. A process according
to claim 1l wherein said conpound off formula I is i sol ated by

addition of the strongly acidic sol
extraction wth an
sol vent beftte the conmpound of

l(,lwat er followed by
8nd renoval of the organi c

OMe

111

15 wherein R' is R?O(C=0)- or R¥(C=0)-, R?is {C,-C,)alkyl, and R® is (C,-C,)alky!
or phenyl optionally substituted with from one to three substituents independently
selected from (C,-C alkyl, (C,-C,)alkoxy, halo or trifluoromethyl, comprising reacting
a compound of the formula

OMe
20

OMe

IV
25
with a compound of the formula
RI—N
Cl
3
° 0



WD 97/ 22594

wih o tasayosmmsge 15 A prOIMIRIIMMAMY v o comourgor ke

formula [err S viherein Rerr]
Rerr]QCO- or Rerr](CO-, Rerr] is ((err]-Cerr])alkyl, and R err]

is (CJerr]-Cerr])alkyl or phenyl optiggally substituted with fromone
to three substituents independently selected from ((err]-Clerr])al kyl,
(Cerr]-derr])al koxy, halo or trifluoronethyl, conprising reacting .a

compound of the T qiiBteid R™6'as defifled above, TPthe ptbiibe®oi P (B Widdh 4

formula [err] _ S acid in a reaction
_ -inert solvent.

16. A process according to to claim 15 wherein said Lewis acid is aluminum
trichloride and said reaction inert solvent is methylene chloride.
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(54) Title: PROCESSES AND INTERMEDIATES FOR PREPARING l-B!\ZinL-4—-((5,6-DIMETHOXY-I-INDANON)-2—
YLMETHYLPIPERIDINE
{S7) Abstract

The present invention relates to a process for preparing a com- 2 on

pound of formula (1), wherein R! is RZO(C=0)- or R¥(C=0)-, R? is (Ci- ¢
Cayalkyl, and R3 is (C3-Cqalkyl or phenyl optionally substituted with _

from one to three substituents independently selected from (C;-Cq)alkyl, R¥ Re
{Cy-Ca)atkoxy, halo or mﬂuoromethyl comprising: a) reacting a com-
pound of formula (1), wherein R! is R20(C=0)- or R¥C=0)-, RZ is
{C1-Cqalkyl, and R? is (Ci-Ca)alky] or phenyl optionally substituted
with from one to three substituents independently selected from (C)-

Cajalkyl, (Ci-Cq)alkoxy, halo or trilucromethyl, with a methenylation H
agent to form a compound of formula (I1), wherein R! is R20(C=0)- Ofta ®
or R}C=0)-, R is (C;-C4)alkyl, and R? is (Cy-Cyalkyl or phenyl op- _ He "

]

tionally substituted with from one to three substituents independently
selected from (Ci-Ca)alkyl, (Ci-Cg)alkoxy, halo or triffluoromethyl and;
b) reacting said compound of formula (IX), so formed, with a strong acid.
The present invention further comprises the additional step of reacting
the compound of formula () with hydroxide to form a compound of
formula (VI), and reacting said compound of formula (VI) so formed
with a benzyl halide and a base to form a compound of formula (VII).
The present invention relates also to the novel intermediates of formulae
M, (I1) and (1),

1]
e

Ne

vin




