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formula | (formula set out, together with other formulae referred to by
Roman,_ Nuneral s, on pages foI lowi ng the Exanples), or a pharmaceutically
accept abLe salt t hereof, wherein X and Y are independently selected from
hydr ogen,” halo, and (1- 6C) al koxy; [err] is selected from (A (1-6C)alkyl;
(B) phenyl: and naphthyl each of which may bear 0-3 substituents

i ndependentt |y sel ected fromthe group condisting of (1-6C)alkyl,

(1-6C) al koxy, hydroxy, halo, cyano, nitro, phenyl, benzyl oxy, benzoyl,
trifluoromethyl; am nosulfonyl hamwgﬂﬁiﬁerr] , and ani nocar bonyl"
having the forrmula [err] wherein [err] and [err] are independently sel ected
from hydrogen, 2-pyrr di .and 60C).a wher ei n rr r]
and [err] and [err], %t}% iﬁg?ﬁ%"f‘hré Takesito; '5%%“3?‘6 rPBe%F&'FP é'hﬁ?r "is§£&’
attached, forbecause rmleyehaxé beent deterindned! thebe aptygunists iofgdopamivne @t D

said nitroge on a*ﬁﬁlr are
I ndependent | ;rés%Pg{;:&Ssed l?‘ao% Wdﬁgégér?‘é E%gp rgi%]éc%.{]itf%[agg) al kyl
and napht hy| (usefg] alrk pllewieting nepropsiehiatrin dise: rﬁy$uqhoaetnsas 9Rep, bamar .

0-3 substituegfsy §§'1llﬁ)‘ﬂ@§i faﬁ@rﬂst Réurabpesof ﬂhﬁﬂﬂ'itl@ﬂd é%aﬁhtdi'ﬁth gonists,
substituents give heter rings

A ﬁ five- and Si X- rren‘i) ¥I
cont ai ni ng f rgffpoun 92"“ ‘i ’@1 8% the JnrentdopJayyalse, n‘i‘ﬁerfB gelP tB&ygen, and
sul fur, and baiaidﬂumat¢ﬁ/eshéﬂﬁaﬁeaﬁderMmbhmydbmﬂnarg?tcsuhﬁtvutyuﬁats

Fel setod f1 ondek Sdbinka, BYF gt AR QR oL Felsr s oA oxy.
hal o, (1-3C atd@}dtlaend}'@kmdmnyl (1- 3C) al kyl , am nocar bonyl as defined in (B),
[err, and [err] whereipedHihg @ ¢hd %Glnt%ﬁ tHIEPEN YN 1dedSE | BhbSifhd of
formula I (formula set out, together with other formulae referred to
by Roman Numerals, on pages following the Examples), or a
pharmaceutically acceptable salt thereof, wherein
X and Y are independently selected from hydrogen, halo, and
(1-6C)alkoxy;
R1 is selected from
(A) (1-6C)alkyl;
(B) phenyl and naphthyl each of which may bear 0-3
substituents independently selected from the group consisting of
' (1-6C)alkyl, (1-6C)alkoxy, hydroxy, halo, cyano, nitro,
phenyl, benzyloxy, benzoyl, trifluoromethyl;

aminosulfonyl having the formula SOzNRaRb, and

aminocarbonyl having the formula CONR Rd vhereln rR? ’ Rb, R® and Rd are
independently selected from hydrogen, 2-pyrrolidinyl, and (1-6C)alkyl,
or vherein R? and Rb, and R® and Rd, together with the nitrogen atom
to which each is attached, form a 5-membered or 6-membered
heterocyclic ring in which the said nitrogen is the only heteroatom;
and
RhRiN(l-BC)alkyl vherein Rh and Ri are independently

selected from hydrogen and (1-3C)alkyl;

(C) phenyl(1-3C)alkyl and naphthyl(1-3C)alkyl wherein the
phenyl and naphthyl moieties may bear 0-3 substituents selected from
the values of phenyl and naphthyl substituents given in (B).

(D) five- and six-membered heteroaryl rings containing from



from hydrogen and (1-6C)alkyl and nis O, 1 or 2, and [err] is selected
from (1-3Q) al kyl car bonyl am nophenyl and di (1-3C)al kyl am no(1-6C)- al kyl;
and (E) Q?teroaryl(l 3C) al kyl wherein the heteroaryl noiety is a five- or
si x- menber ed i ng as defined in (D) and wherein the heteroaryl npiety may
bear 0-2 substituents selected fromthe val ues of heteroaryl substituents
given in (D). The invention further provides a pharnaceutlcal conposition
conprising a conmpound of formula | as defined above, gharnaceutlcally
accept abl e sa1t3ngnwmmomamlact;ﬁda£me&ttmm wxarsere.ptaaélsel fuxr,uend henz
carrier. The a&m&aﬂm thditdde! whieN! Wb@aﬁatﬂ%bge&uwﬁté SEPdCERAL £10h

neuropsychiatric dlsor ers conpr|S| 8 ad n1n|ster|ng to a mapmal (i.ncl udi ng

man) in need GF-6S)aHRl, chydroxy. {1-6¢yadkexy ¥hich may bearaa dxdpbiarametbyilor mul a
| as defined ghwugg, (DH6C mmﬂﬂ S€(|1LGC)&9&_ﬁdi¢yabkﬁ saéﬂzyubfy Lahlo, N this
bt anched chai fi ?*?a?@?g‘ém +<enﬂZi’ Il e Besatie s BbEPif in B,

i ndi vi dual raRﬁS(@l) » aad" S)p;xéfeinr ptndpb yz‘i-eemdepenﬂeonlw sehectedr ai ght
cha n ("nor 1C % r

1 sopr opoxy Fmb g ré’%‘é‘#r“@ (DoAY o A2 1000, Wond REOR SBGqeel
of fluoro, chf’c’ﬂ“b 'b?@ﬁ%kﬂé’ﬁab?w&émiﬂ?ﬂ’bwlné@@@1&11%)%?']9@3“‘?%0(\Rfﬁq:)'be
appreci ated bylighgsgénsskilled in the art that conpounds of formula | nay

cecordingly may exi st (B gt Loftas Bt el Cine Boteron UL Mand a8 chi o
forms. Some chivesuoxisivegembebedirtingalsydefipedsin (D) and vmménmerstood t hat
the present | Béé& ROFASPRSS B2af L 2" ARl CuentB 4ARLEST 3E5h e values

polynnrphlc or’
of heteroaryl substituents given in (D).

The invention further provides a pharmaceutical composition
comprising a compound of formula I as defined above, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable diluent or carrier.

The invention further provides a method for the treatment of
neuropsychiatric disorders, comprising administering to a mammal
(including man) in need of such treatment an effective amount of a
compound of formula I as defined above, or a pharmaceutically
accepfable salt thereof.

In this specification the terms "alkyl" and "alkoxy" include

- both straight and branched chain radicals, but it is to be understood
that references to individual radicals such as "propyl" or "propoxy"
embrace only the straight chain ("normal") radical, branched chain
isomers such as "isopropyl" or "isopropoxy" being referred to _
specifically.

The £erm "halo" is inclusive of fluoro, chloro, bromo, and
iodo unless noted othervise. )

It will be appreciated by those skilled in the art that
compounds of formula I may contain an asymmetrically substituted
carbon and/or sulfur atom, and accordingly may exist in, and be
isolated in, optically-active and racemic forms. Some compounds may
exhibit polymorphism. It is to be understood that the present
invention encompasses any racemic, optically-active, polymorphic or



stereoi sonmeric form or mxtures thereof, which form possesses properties
useful in the treatnent of psychoses, it being well known in the art how to
prepar e optically-active fornms (for exanple, by resolution of the racenic
form by recrfst al lization techniques, by synthesis fromoptically-active
starting materials, by chiral synthesis, or by chromatographic separation
using a chiral stationary phase) and how Bo-deternine efficacy for the
treatment of psychoses by the standard tests described hereinafter.

Particul ar vestezeoigomericEpmnkpr nixtuves therenf, whichy Formpegsasses sopropyl ,
butyl, i sobutylep e%sbumu iffthe bwethexaeai yﬂsgchwenizy |beii(l;§9%ﬂ‘tléﬂown

hexyl, and i soheﬁyl Parti cul ar val ues of clu
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2- pyrazinyl, éﬁ EL?@ hgl‘;r)ﬁ‘n I N 3- EH%H pyr%ﬁﬁyﬁmgwféyawglegyﬂy
5-i sot hi azol ythe gtandardatmts @atiﬁeﬂl herpinafiterand 5-t hi azol yI 4- and
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Particul ar val ues of ?%&f&dwlgg/%yﬁ 1| ggﬁ%&f i lg& the ?%bllo §Ll¥y1 I“w
1- hydr oxyet hyirop?l hydr oxyet hyl , 1- hydroxypropyl 2 hydroxypropyl

3- hydr oxypropyl, 1- hYﬁifi?ﬂ‘.QI&hOthYés of- mdggm(b »ilnclzdémdfwbu;aﬂoxyand

3- hydr oxybutyl . More particul a% ga ueg; ", ansec ﬂu@g u %ep Lg fn and

hal o. propoxy, 1sopropoxy, utoxy, iso Xy, XYy Yy
pentoxy, isopentoxy, neopentoxy, hexoxy, and isohexoxy.

Particular values of (1-3C)alkoxy include methoxy, ethoxy,
and propoxy.

Particular values of five- and six-membered heteroaryl rings
containing from 1-3 heteroatoms selected from nitrogen, oxygen, and
sulfur include 2, 3-, and 4-pyridyl, 2-pyrazinyl, 2- and
4-pyrimidinyl, 3- and 4-pyridazinyl, 3-, 4- and 5-isothiazolyl, 2-,
4- and 5-oxazolyl, 2-, 4- and 5-thiazolyl, 4- and 5-oxadiazolyl,

2- and 3-furyl, 2-, 4-, and 5-imidazolyl, and 2- and 3-thienyl. The
preceding rings can optionally bear the substituents previously noted.

Particular values of benz derivatives of five- and
six-membered heteroaryl groups include the various quinolinyl,
isoquinolyl, and benzothiazolyl groups, which may be substituted as
previously defined.

Particular values of (1-6C)hydroxyalkyl include
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl,
2-hydroxypropyl, 3-hydroxypropyl, 1l-hydroxyprop-2-yl, 1l-hydroxybutyl,
2-hydroxybutyl, and 3-hydroxybutyl.

- More particular values of X and Y include hydrogen and halo.

More particular values of (1-6C)alkyl include values of
(1-3C)alkyl, including methyl, ethyl, propyl, isopropyl, and



More particul ar values of (1-6C)al kyl include values of (1-3C)alkyl,

i ncl yding methyl, ethyl, propyl, isopropyl, and -4- tert-butyl. Mre
partlcuhgr values of (1- 6C3a|koxy i ncl ude val ues of (1- 30 al koxy, including
net hoxy, et hdxy, propoxy, and isopropoxy. Mreparticul ar val ues of five-
and si x-nmenbered heteroaryl rings containing from1-3 heteroatons sel ected
fromnitrogen, -oxygen, and sul fur include42- 3-, and 4-pyridyl, 3-, 4- and
5-isothiazolyl, 2-, 4- and 5-thiazolyl, and 2- and 4-im dazolyl, which
rings may be tegtrmtylly substituted as previausly defined. Mre particular

val ues of benz deri Vakbi’eegaf‘éicfuﬂﬁ vai‘ﬂéts %|fX i);a&@‘g k%qyiﬁcqﬁg@rvg[luég Qeps
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[err] wherein [err e i ndepen etIy sel rom hydr oge
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val ues of [eryr nbered heteroaryl ring substituted with 0-2
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substituents dyl, either unsubstituted or substituted at the
2-position with (1- 6C¥Qﬂekyatﬂucglar values of (1-6C)hydroxyalkyl include values

of (1-3C)hydroxyalkyl, including hydroxymethyl, 1-hydroxyethyl,
2-hydroxyethyl, 1l-hydroxypropyl, 2-hydroxypropyl, and 3-hydroxypropyl.

Preferred values of X and Y include hydrogen and chloro.

A preferred value of R1 as (1-6C)alkyl is tert-butyl (also
referred to herein as a 1,1-dimethylethyl group).

Preferred values of R1 as phenyl and naphthyl substituted
with 0-3 substituents include 2- and 3-methoxyphenyl, and phenyl
substituted at the 2- or 3- position with aminosulfonyl of formula
RaRbNSO2 vherein R? and Rb are independently selected from hydrogen,
methyl and ethyl. '

Preferred values of Rl as a five-membered heteroaryl ring
substituted with 0-2 substituents include thienyl and furyl.

Preferred values of R! as a six-membered heteroaryl ring
substituted with 0-2 substituents include 3-pyridyl, either
unsubstituted or substituted at the 2-position with (1-6C)alkylthio,
(1-6C)alkylsulfinyl, or (1-60)éikoxy.

A preferred compound has formula I wherein:

X and Y are independently selected from hydrogen and
chloro;
R1 is selected from the group consisting of:
(i) tert-butyl;
(ii) 2- and 3-methoxyphenyl, and phenyl substituted

at the 2- or 3- position with aminosulfonyl of formula RaRbNSO2 vherin



(1-6C) al kyl sul finyl, or (1-6C)al koxy. A preferred conpound has fornula I
wherein: X and Y are independently selected from hydrogen and chloro; [err]
is selected fromthe group consisting of: (i) tert-butyl; (ii) 2- and
3- met hoxyphenyl, and phenyl substituted at the 2- or 3- position with

am nosul fonyl of formula [err] wherin -5- Ra and Rb are independently
sel ected from hydrogen, nmethyl and ethyl+ rii) thienyl, furyl, and
3-pyridyl optipnally substituted at the 2- position by (1-6C)al koxy,

(1- 6C) al kyl t R0 andrR( argdndependently splectedefran bydrogens areshyk and gipglnds
i nclude: 1-((9S, 10S) - 2- Chl qmﬁﬂ@e@myﬂ{m?,&ﬁr ISy BPE Vpli el Ny O

-yl -methyl)-4-(1,1- dimethyl et'hyl ) piperjdin-4-ol;:

1-(9, 10- Di hydfebsEitgtedeat dh8atn WPa’cﬁ?!‘gi’lyl(ﬁﬁ?‘Fﬁﬂli‘?’% (1-6C)alkylthio, or
(2-ethyl sul fi (aHd6CPaligplisdlfinplperi di n-4-ol;

1- (9, 10- Di hydro- 9, 10- et b hracen-9: vl ) 5.4-.62- et hyl t hi o- 3-
pyridyl ) pi peri di n- 4- O{gsé%lﬁfgggﬂy p%eteerrgd com $Ms inclu(ig.

1- (2- Chl or 0- 9, 10- di hydr o1-q (98, ¥08) h2nthAordndaterdidydro-9, 10-methanoanthracen-9
met hyl ) - 4- ( 2- p@tl =By 4y A4k ol .is chloro and Y is
hydrogen, in égelngkggl?&?sgg (11(5% s%igkggilﬁgm)?riﬁéfig\%re&%hed. In_this case,

stereochemi stry can be d@'t(gpm'rpéﬂy‘lﬁp’eo]c&ﬂm? thrageptd-Flpetdyd) ~4-or nul a
|11 ( G=chl or 0j2-@ith{l sul€haylaB-pyaigpLlypipesidif-&#s13n oxazol i di none of fornula

IV, to yield two di astergq nspeparation and recrystaldization, of the
di ast ereoners fol | oned b '&EF@EPIEY‘? 6?0* émag]f@pﬂ'%té%/afslﬁ'dﬁ g@‘ft&'g ) 2bsol ut e
st er eochemni st (3~esthylthdoB-apsridylppiperidim-4-dl canpdound of formula | can be
made by processes which { n6lue B9 5B 3AdEOY oLkl fRFAGRo2yts for

t he production of
methyl)-4-(2-methoxy-3-pyridyl)piperidin-4-ol.

When X is chloro and Y is hydrogen, in general, 9S,10S

stereochemistry is preferred. In this case, stereochemistry can be
determined by coupling an acid chloride of formula ITI (G=chloro) with
a chiral compound, such as an oxazolidinone of formula IV, to yield
two diastereomers. Separation and recrystallization of the
diastereomers followed by X-ray structure determination provides
absolute stereochemistry at the 9 and 10 positions.

A compound of formula I can be made by processes which
include processes known in the chemical arts for the production of
structurally analogous compounds. Such processes for the manufacture
of an amide of formula I as defined above are provided as further
features of the invention together with chemical intermediates
involved therein, and are illustrated by the following procedures in
which the meanings of generic radicals are as given above unless
othervise qualified. Such a process can be effected, generally,

(a) By treating a piperidone having formula II with a
corresponding compound of formula RlLi in an aprotic solvent such as
THF. The lithium compound can be conveniently generated in situ by
reacting a compound of formula RIZ, wherein Z is a halo group or, in
some cases hydrogen, with a (I—GC)alkyllithium compound, for example
n-butyllithium, generally in a temperature in the range of -20 to -100
oC. - ’



structurally anal ogous conpounds. Such processes for the manufacture of an
am de of fornmula | as defined above are provided as further features of the
i nventiqn t oget her with chem cal internediates involved therein, and are

illustrated by the follow ng procedures in which the neanings of generic

radicals are as given above unless otherw se qualified. Such a process can
be effected, generally, (a) by-treating -a6p+peridone having formula Il with
a correspondi ng conpound of forrmula R Li in an aprotic solvent such as THF.

The |ithium compound €hh hyetreatiogia seriespending: apidenoffoympla Afastithqp a

conpound of fqijRebEe @@Zuciﬂﬁeéﬁn%, Z£41S eRanipeO1 QR Atmiruh BPIEIEAHES
hydrogen, with a (1- GC%J:"}IF ky#l I t hi um_conpound, for exanple n-butyllithium
general |y i n kprgagimethylsulfide,conpleXs of -20 to -100 [err]C -6- (b)

by t[ea;i ng a colr relspQﬁpipygtféa'tdﬁgdn agaqﬁyua df goniuub HMGﬁDhﬁﬂc%gﬂPi ng
agent, for exanple lithi um.al um,num ri or -borane di net su e

compl ext (o) TP F SREFRIPORT RRTHRALE o Fatras T R ACBHGRRREEcth i 1 n
cor r espondi ngreduping dgemt,ofof mxample kuch mst bedipmesyamoboxvhydrideduci ng agent,
for exanple such as sogji c a?{ah rg.de- ) ; q,gp,gél of fornmula
| wherein a val ue of ?fﬂt} ti%)ta?idc?)@e orxgiftoggtrﬂ%? ‘)’(ﬂ%‘rﬁaeY&i S es%?r ed, by
treating a cotl-68htkexyifaropiderdobX apd Fuis desjredeby ¥us8ting de for X or Y
i s hydroxy, V&dr'%eﬁﬁ:cﬁﬂﬁﬁfsd&ﬂﬁdhﬂgoﬂfo@ﬁlﬁ Kyvhdialin Ghel VaZukefdy gsenaeisl a

a

base (such a n kali, netal hydrjde).. T eqcy i can be conducted at a
oo ot e dopErs Beth & FoTREpendiBEL Ll el he e AT B HrareE, P
such as THF. basge(gizhces Gh aHadfii metalf hydrddaps aTheigeactionr caty bpramdasted | S

exenplified b I - 9d . nolf ' y..aval |.ab ecessary
starting mat eér‘:l gi( gﬁﬁ)g?&f"ﬁ% g%gcngQg’tgmg&rcgﬁBégdttﬁ kgtan egrgra?'b%@rg%g%ﬁ may be
made by procethdvent auck psaTHF s cActequgnee of seactdeonsd for ganpratdneng dydroxy

precursor is exemplified by Examples 89-91.

If not commercially available, the necessary starting
materials for the procedures such as that described above may be made
by procedures which are selected from standard organic chemical
techniques, techniques which are analogous to the synthesis of known,
structurally similar compounds, or techniques which are analogous to
the above described procedure or the procedures described in the
examples. It is noted that compounds having the formula Rlz can be
made by techniqqes'analogous to or as reported in Brandsma et. al.,

Preparative Polar Organometallic Chemistry I, Springer-Verlag, 1St

edition, 1987. In the discussion which follows and the reaction
Schemes pertaining thereto, standard chemical abbreviations and
acronyms have been employed, including: "Et" for ethyl; "THF" for
tetrahydrofuran; "CBur for tert-butyl; "RI" for room temperature;
"DMSO" for dimethylsulfoxide; "Me" for methyl; "Cbz" for
carbobenzyloxy; and "Ph" for phenyl. "Z" means a halo group such as
chloro when referring to Grignard agents or alkyllithium compounds.

A common intermediate for making compounds according to the
invention is an acid (G is hydroxyl) or acid halide (G is a halo group
such as chloro) of formula III. This intermediate can be made as
illustrated in Scheme I (set out, together with other schemes referred
to herein, on pages following the Examples and formulae). An -
anthraquinone of formula 10 can be reduced to the corresponding



t echni ques, techni ques which are anal ogous to the synthesis of known,
strycturally simlar conpounds, or techniques which are anal ogous to the
above described procedure or the procedures described in the exanpl es. It
is noted that conpounds having the formula [err] can be nmade by techni ques
anal ogous to or as reported in Brandsma et. al., Preparative Pol ar
Organonetal lic-Chem stry I, Springer-VerTag, [err] edition, 1987. 1In the
di scussion which follows and the reaction Schenmes pertaining thereto,

st andard chentlumicendmfeforamlaont? astngeineand aquecus aaporify| odidracend udi ng:
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contraction and thereby yield the 9-aldehyde of formula 22. Aldehyde
22 can be oxidized with chromium trioxide in the presence of sulfuric
acid to yield the corresponding 9-acid of formula 24 (corresponding to
the acid of formula III, G=hydroxyl). The corresponding 9-acid
chloride can be obtained by treating acid 24 with thionyl chloride or
oxalyi chloride.

It is noted that if a 2,7-dihalo'substituted methano-
anthracene is desired, it can be prepared, as illustrated in the
examples herein, starting with an (unresolved) acid 24 which is mono-
substituted at the 2-position with a desired halo (e.g., chloro)
substituent, although in the discussion which follows it is to be
understood that an optically enriched isomer (such as 26) can be
employed if a corresponding opti&ally enriched dihalo substituted
product is desiréd. Acid 24 can be reacted with thionyl chloride to
make the corresponding 9-acid chloride followed by the addition of a
lower alcohol (such as methanol or ethanol) to afford a lower 9-alkyl
ester. The 2-halo ester can then be nitrated at the 7- position by

reaction with a suitable niprating agent such as a combination of
trifluoroacetic anhydride and ammonium nitrate undér an inert gas
(e.g, nitrogen) atmosphere. This reaction will generally produce a



an al cohol such as ethanol) to cleave the acetyl group to hydroxy and
hydral yze the i socyanate to am no, thereby yielding the 9-am ne 20. Am ne
20 can then be treated with an alkali netal (for exanple, sodiun) nitrite
(in, for® exanple, acetic acid) to effect a ring contraction and thereby
yield the 9-al dehyde of formula 22. Al dehyde 22 can be oxidized with
chromumtrioxide in the presence of sulfgric acid to yield the
correspondi ng 9-acid of fornmula 24 (corresponding to the acid of formula
11, G=hydr oxsiixiturd ot zara‘lesemidi:agmﬁ 2<HaloeMmitird @osbtidnal cixode e Ghidyh
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converted to desired, it can be prepared as 111ustrated in the examples herein,
| starting with a 7-amino-2-halo derivative as described above. The
amine is treated with a diazotizing agent such as tert-butyl nitrite
followed by treatment with the salt of a suitable acid such as
trifluoroacetic acid (the salt for éxample being formed with potassium
carbonate in trifluoroacetic acid as the solvent). The resulting
trifluoroacetate can be hydrolyzed by conventional means and
(1- 6Cja1ky1 groups attached to the oxygen by treatment with base in
the presence of a corresponding (1-6C)alkyl halide (such as methyl
jodide). T
As indicated by the R,S notation in Scheme I, acid 24 is
racemic. Resolution of racemic acid 24 can be accomplished by
fractional crystallization of diastereomeric salts, formed by addition
of a chiral amine such as (+);pseudoephedrine, from a suitable solvent
such as ethanol to yield optically enriched acid 26. Treatment of gé
with thionyl chloride yields a correspondingly optically enriched acid
chloride. Optically enriched intermediates can be employed in chiral
syntheses to make optically enriched compounds according to the
" invention.
An amide of formula IIa can be made by treating an acid
chloride of formula III (G is chloro) with a piperidine of formula IV
in the presence of a base such as a trialkylamine, for example



the corresponding 2, 7-di hal o al kyl ester by reaction with a diazotizing
agent, such as tert-butyl nitrite followed by treatment with a cupric halide
such as cuprlc chl oride or cupric brom de. The ester can then be cl eaved
with a suitable base (such as an al kali netal hydroxide) to afford the
correspondi ng 2, 7-di hal o substituted acid. It is further noted that if an
oxygenat ed substltuted met hanoant hr acene- @ er exanpl e a 2-chl or o- 7- net hoxy
derivative) is desired, it can be prepared as illustrated in the exanples
‘herein, starttﬂgtwleiﬁ‘iae? am no- 2- hal o derivative as described above. The
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chl ori de of forrruIaIII oro wth a piperidine o

the presence e £°‘b@§ea%ﬁ}tﬁlh§féa§?q aniSahgme - f Indldebyde 22 can. be
treated directly with 4-hydroxypiperidine followed by reduction (in

the presence of a drying agent such as a molecular sieve) with sodium
cyanoborohydride in a suitable solvent such as methanol to make
hydroxypiperidine 32.

Alternatively, 9-aldehyde 22 can first be oxidized and
converted to the corresponding 9-acid chloride as previously
described, followed by treatment with 4-hydroxypiperidine, either in
excess or with added base such as a trialkylamine (for example,
triethylamine) to yield the corresponding amide 30. Reduction of
amide 30 with lithium aluminum hydride in diethyl ether or
tetrahydrofuran can then be conducted to afford hydroxypiperidine 32.

Piperidines having formula IV can be synthesized as
illustrated in Scheme III. 4-hydroxypiperidine 50 cén be reacted with
carbobenzyloxy chloride (Cbz-Cl) in the presence of a base such as
Et3N to protect the piperidino nitrogen and thereby yield the
corresponding 1-~(carbobenzyloxy)piperidine-4-0l 52. Oxidation of
piperidine-4-ol 52 with oxalyl chloride and DMSO followed by treatment
with a base (EtsN) and in a solvent such as methylene chloride yields
the corresponding protected é4-piperidone 54. Piperidone 54 can be
treated with an organolithium compound RlLi or a Grignard agent Rlﬂgz,
at a temperature of -20 to -70 °C and in a solvent such as THF or Et,0
to yield the corresponding protected hydroxypiperidine 56. Protected~
hydroxypiperidine 56 can be deprotected by treatment with a



triethylamne. A piperidone of fornmula Il can be nmade, as illustrated in
Schene I1,, by oxidizing a correspondi ng hydroxypi peridine of fornula 32
using an, approprlate oxi di zing agent such as (1) chromumtrioxide in the
presence of sulfuric acid and using a suitable solvent such as acetone; (2)
sul fur trioxide-pyridine conplex in the presence of a base such as a

trial kylanmine (triethylan ne bei ng shows 10r- pur poses of illustration) and
using a suitablte solvent such as a conbination of nethylene chloride and
DMSO, or (3) pall;@dibtnnen-ic@nbwt cokalyst ChdroekaiplentDZDRE(S)f and cpeliolpgxene in
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sol vent such as nethylene c %orl yi el ds the correspon I ng protected
4- pi per i done SSMPOYS; pet ifgamela 4 YE’a‘ﬂ‘ aesqiﬁeat%&ct\ﬁl A tardige a sl phogically
conpound RlLiaceéptab®eighisnd agent [err], at a tenperature of -20 to -70
[err]Cand in a sol Veﬁ'{ Sll{gehd %% t-:l;lélgtoﬂsy% gges, a compound of formula I is
generally administered as an appropriate pharmaceutical composition
wvhich comprises a compound of formula I as defined hereinbefore
together with a pharmaceutically acceptable diluent or carrier, the
composition being adapted for the particular route of administration
chosen. Such compositions are provided as a further feature of the
invention. They may be obtained employing conventional procedures and
excipients and binders and may be in a variety of dosage forms. For
example, they may be in the form of tablets, capsules, solutions or
suspensions for oral administration; in the form of suppositories for
rectal administration; in the form of sterile solutions or suspensions
for administration by intravenous, intravesicular, subcutaneous or
intramuscular injection or infusion; or in the form of a patch for
transdermal administration. Oral administration is preferred.

The dose of compound of formula I which is administered will
necessarily be varied according to principles well known in the art
taking account of the route of administration, the severity of the
psychotic condition, and the size and age of the patient. In general,
a compound of formula I will be administered to a warm blooded animal
(such as man) so that an effective dose is received, generally a daily



to yield the correspondi ng protected hydroxypi peridine 56. Protected.

hydr oxypi peri dine 56 can be deprotected by treatnment with a - 10 -

pal I adi um on-carbon catal yst (for exanple 10% Pd/C) and cycl ohexene in a
sol vent ‘such'as ethanol, thereby yielding the desired hydroxypiperidine of
formula I'V. It is noted that many of the starting materials for synthetic
met hods as descri bed above are commerci al LY -avai | abl e and/ or wi dely
reported in the scientific literature. Exanples of suitable
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antagonism of [“H]-spiperone binding (Test A), and/or antagonism of
apomorphine-induced climbing and apomorphine- induced diéruption of

svimming (Test B).
Test A

The receptor binding assay used to measure affinities of
various compounds for the dopamine (DA) D-2 receptor subtype was that
described by Saller and Salama in J Pharmacol Exp Ther 236, page 714,
1986. _ o

Specifically, rat striatal membranes were used. Tissue
membranes were prepared and washed once in 50 volumes of the
appropriate Tris HCl buffer. For the D-2 receptor binding assay,
striatal membranes were suspended to a final concentration of 8 mg/ml
in 50 mM Tris HCl with 40 nM ketanserin, pH 7.7. Nonspecific binding
to D-2 receptors was measured in the presence of 1.0 pM
(+)-butaclamol. ICsos (drug concentration which produced a 50%
displacement) for the displacement of 0.5 nM [3H] spiperone were
determined using at least five concentrations of each drug in
triplicate. One-half milliliter of membrane suspension was incubated
with the compound of interest or vehicle or nonspecific drug, ligand

and appropriate Tris HCl buffer. The final reaction volume totaled 1



i ntramuscul ar injection or infusion; or in the formof a patch for
transdermal admnistration. Oral admnistration is preferred. The dose of
conpound of fornula | which is admnistered will necessarily be varied
according to“principles well known in the art taking account of the route
of administration, the severity of the psychotic condition, and the size
and age of the patient. In general, a conp@und of formula I wll be
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overt toxicity In |aboratoryy®est aninals at sever al nult|61es of the

m ni num ef f ecompendoof Exapple Spanghdd nt fop the eompoupd of Exappae st-s of
dopami ne D-2 receptors, and as such are predicted to be useful as
antipsychoti%edr s. D-2 antagoni smcan be shown by standard tests such as

ant agoni sm of ] - spi perone binding (Test A), and/or antagoni sm of
aponor phi ne-i nduced clinbi ng and aponor phi ne- i nduced di sruption of

S0 CTest ), orchinehe MASSERARLEL MSOUNINEY Rp ATty IR Y Vs

was t hat desdepbixedhgf Ief cforapppzinatelyniy hppnd vhew |dogry oradiy 3eh page

714, 1986. various doses of either the vehicle or test agent over a range of
doses (N = 20 mice per treatment group). Thirty minutes later'they
were dosed with apomorphine HCl at 1.25 mg/kg, sc, and placed into
climbing cages. The climbing cages were 9 cm wide, 15 cm deep and 30
cm high. One wall had 27 horizontal rungs spaced 1 cm apart.
Thirteen minutes after apomorphine each mouse was observed
continuously for 1 min and the highest and lowest rung reached by its
front paws was recorded. The mean of these two scores was used as the
score for that mouse. (The highest and lowest scores were 27 and O,
respectively.) Immediately after the l-min climbing observation
period each mouse was placed into a circular swimming tank for 2 min
and the number of swims was counted. The height of the tank was 15 cm
and the diameter was 28 cm. A circular obstacle measuring 10.5 cm in
diameter and having a height of 17 cm was placed into the center of
the tank, creating a circular swimming channel 8.75 cm wide. The
water level was 5.5 cm and the water was kept at room temperature.
Marks were placed on the floor and side of the tank 180 degrees apart.
A "swim" was scored each time a mouse swam from one mark to the other.
The mice were observed through overhead mirrors and the number of 180
degree swims was recorded for each mouse. Activity in this test was
indicated by a decrease in the climbing score accompanied by an
increase in the swimming score at a given dose of the test compound.
Typical results in this test for minimum effective dose values were



Specifically, rat striatal nenbranes were used. Tissue nmenbranes were
prepared and washed once in 50 volunes of the appropriate Tris HC buffer.
For the D-2 receptor binding-assay, striatal nenbranes were suspended to a
final concentration of 8 ng/m in 50 MM Tris HO with 40 nM ketanserin, pH
7.7. Nonspecific binding to D-2 receptors was neasured in the presence of
1.0 [err] (+)-butaclanol. |1C50s (drug coddentration which produced a 50% 3

di spl acenent) for "the displacenent of 0.5 nM[err] spiperone were
det er m ned usk-3gngdks fex tthei sampeuntt ofit Bxample 490 and 20nmgikggfor thejgompeund:
One-hal f m | 14 gkgfpiref senbrane suspension was incubated with the conpound
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| ogit-1og transformati on o . Typl ca O results in this test
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conpound of RpREFRERNS vehRS ka1t NRite abWoshi- o€ b Aint Tt épetBt WY, NEhat is,
appr oxi mat el were depri of fo proxi mately 24 h and then

y .20 ved od.for. g
dosed oral |y &k f‘h'gWPF?ﬂgedb‘éé:geo’fanéFt?gllgf#e gem cle or test agent over a
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cages. The CI%& ng ca"gteuselilvvreér_&gil':'5{ii m\ﬁmg%ee?gé é%égé)eaggglnsg gtc)fgr% %nge)
wal | had 27 Hobptyrhemperaruge ofpupd® 40 sapart. Thirteen ninutes after

aponor phi ne each nouseiigs PRSAM M@matography was carried out on Merck
‘ Kieselgel (Art 9385) or Baker Flash silica gel; thin layer
chromatography (TLC) was carried out on Analtech 0.25 mm silica gel
GHLF plates (Art 21521), obtainable from Analtech, Newark, DE, USA;

(iv) high pressure liquid chromatography (HPLC) for
analysis of enantiomeric purity determinations of chiral compounds was
carried out on either a 25cm x 4.6mm Chiralcelx OD or a 15cm x 4.6 mm
Ultron Ovomucoid column available from JT Baker, Inc.; HPLC analyses
for most reactions and final products was carried out on either a 25cm
‘X 4.6 mm Supelcosiln LC-8-DB, a 25 cm x 4.6 mm Supelcosiln LC-18-DB
column, available from Supelco, State College, PA, USA or a 25 cm x
4.6 mm Zorbaxx RX column.

(v) in general, the course of reactions was followed by TLC
and/or HPLC and reaction times are given for illustration only;

(vi) melting points are uncorrected and (dec) indicates
decomposition; the melting points given are those obtained for the
materials prepared as described; polymorphism may result in isolation
of materials with different melting points in some preparations;

(vii) all final products were essentially pure.by TLC and/or
HPLC and had satisfactory nuclear magnetic resonance (NMR) spectra and
microanalytical data; (viii) yields are given for illustration only;

(ix) reduced pressures are given as absolute pressures in

pascals (Pa); other pressures are given as gauge pressures in bars;



continuously for 1 mn and the highest and | owest rung reached by its front
paws was r.ecorded. The nean of these two scores was used as the score for

t hat nmouse. (The hi ghest and | owest scores were 27 and 0, respectively.)

| mredi ately after the 1-nmin clinbing observation period each nouse was
placed into a circular swmmng tank for 2 mn and the nunber of sw ns was
counted. The height of the tank was 15 emland the di aneter was 28 cm A
circular obstacle nmeasuring 10.5 cmin dianmeter and having a height of 17
cmwas placed into théxkshemicadf symbols have theix:usvwglameaningssathewi mmi ng

channel 8.75 oMyl alitevi®tidhs! R al¥dS beer usBA AR (Y 1RmbR] e%ﬁ%ﬁhkgpt at
roomtenperature. Marks were placed on thenfelldg?r an e tank 180

I d side of t
degrees apar (%P fmel&ingPoint) sc by CHtexs)y mi HhFers bagn{ 8538 of@obar k to
tpe ot hgr. Th@imimlwy,emgbeﬂll\lggh;dnisl)puaﬁ arinubesyd i (Houty; amdht he nunber
of 180 degree sw ns r [_eac Se. | Vi [ ' est was
i ndi cated by a decr e\gﬁ’gi)i ﬁgf‘{]eg%cﬁt%ﬁf n%eség?egl g‘éc@%pug | Egél'g";f iﬁ’bﬁs’n%%“éfs-e in
the swinmm ng score at a given dose of the test conmpound. Typical results in
this test for mninumeffective dose val ues were - 13 - 1.3 ng/ kg for '
t he conpound of Exanple 49 and 20 ng/kg for the conpound of Exanple 5. In
general , conpounds were considered active if they provided an [err] val ue
of 500 nMor less in Test A and/or were active follow ng an oral dose of
40 mg/ kg or less in Test B. The invention will now be illustrated by the
followng non-limting exanples in which, unless stated otherw se: (i)
tenperatures are given in degrees Celsius (C); operations were carried out
at room or anbient tenperature, that is, at a tenperature in the range of
18-25 [err]C. (ii) evaporation of solvent was carried out using a rotary
evapor at or under reduced pressure (600-4000 pascals; 4.5-30 nmHg) with a
bath tenperature of up to 60 [err]C,



(tii) flash chromatography was carried out on Merck Kieselgel (Art 9385) or
Baker. Flash silica gel; thin layer chromatography (TLC) was carried out on
Anal tech 0.25 mmsilica gel GHF plates (Art 21521), obtainable from
Anal t ech, Newark, DE, USA; (iv) high pressure liquid chromatography (HPLC)
for analysis of enantioneric purity determ nations of chiral conpounds was
carried out on either a 25cm x 4.6nmm Chi¢dl5cel [err] CD or a 15cmx 4.6 mm
U tron Ovormucoid colum available fromJT Baker, Inc.; HPLC anal yses for
nmost reactions and final products was Mnle_d_out on either a 25cm x 4.6 mm

Supe 00si | [ e 1] (g fscdf, fo-ABnfffoss 10%mEFRaapRliaed] ey derh L= 08 col um,

avai |l abl e from Supel co State | ege, PA, or a 25 cmx
Zor bax[ err] I%@‘@EFW;)PWSﬁFﬁ“d%'ﬁlral the course of reactlons vvas f ol | oned
by TLC and/or HPLC and reaction times are g| ven for illustration only; (vi)

melting points are un or r'ect d an dec e Sit t.he
nmelting points given Q.Pe tcﬁ8 ?‘é‘?’ﬁgd r h‘%t f}g‘f‘&yﬁgﬁq Ga?’e'b g
descri bed,; poﬂlgxmepm.émmla,yﬁr@mbl, iIn5i ep) animrehydmferdml(so wiL) hurdiefcf er ent
nel ting point p ; L1404 1 eg
essentially pI?JirﬂgB Bg(jﬁi ;Lﬁ%? éﬁﬂl‘i%digé“f%)eg #sabttlf‘)g@rtig%@ uc gg@th’agnet ic
resonance ( NVi@olsp a)anahmm&ﬂwlyswwwcm rqagtioy wascyargedrt given
for illustr atimcomw;na{ﬁea)mé@%aeﬂ SPhES Pk &Sz Thet HiweNa FarRQsekbat €

pressures 11 BARERLS dvbilan SLOE TRl SHRulS%eotf A ShoRRAIHC I ERpHISE |1
foll ovm' ng abb:rﬁa\ll-ez-+dhﬂerd}a\;de0€dihydtreenlml-arredhanna(mhiaclen-)a-y\l(nmmmt-) np
Em 78 22 ot g8 B P} ity pfpin, (0, v, o,
rati os are giadsed |¢rqp(gﬁ.§mg1t cqogﬁﬁde(t\abil@ ]{ig taning of the solution color to a
deep yellow. The reaction was warmed to room temperature over 1 h and
quenched with water (50 mL). The aqueous phase was extracted with
ethyl acetate (3 X 60 mL). Combined organic extracts were dried over
anhydrous magnesium sulfate, filtered, and reduced to an oil. The
reaction mixture was purified by flash chromatography over silica gel
(80 mL, eluent: ethyl acetate) to yield 1.35 g (81%) of the title
compound as a white solid. TLC analysis (Rg 0.20, ethyl acetate). 1lH
NMR (D -DMSO, 300 MHz) 8.69 (br s, 1H), 8.41 (d, J=4.5 Hz, 1H), 7.83
(dt, J=8.0 Hz, 1H), 7.29 (m, 5H), 6.95 (m, 3H), 5.05 (s, 1H), 4.35 (s,
1H), 3.41 (m, 2H), 3.34 (s, 1H), 2.75 (m, 4H), 1.92 (m, 2H), 1.62 (m,
2H) MS (CI, CH4) m/z 417 (M+1,100), 419 (36), 445 (M+29,15), 399 (15)
The free base was dissolved in diethyl ether containing a small amount
of methylene chloride, acidified with ethereal HCl, and the
hydrochloride salt suspension was diluted with additional ether. The
salt was filtered, washed with fresh ether and dried in vacuo (50°C,
13 pascal, 18 h) to yield a white solid, mp 225-228°C (dec).
Analysis for C26H25C1N 0.2.1HC1. H20
Calculated: C, 61.04; H, 5.73; N, 5.48
Found: C, 60.91; H, 5.64; N, 5.29

The starting piperidinone was prepared as follows:



- 15 - Exanple 1

1- (2-Chl oro-9, 10-di hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(3-pyri dyI)p| peridin-4-ol To a cooled solution (-90[err]C) of

n-butyl ithitim (2.5 Hin hexane, 2.40 nL, 6.0 mml, 1.5 eq) in

- tetrahydrofuran (40 nL) under nitrogen was added freshly distilled
3-bronopyridine (0.540 nL, 5.6 mol, 1.4 &)~ The netal -hal ogen exchange
reaction was warnmed to -75[err]C and maintained for 1.5 h. During that tine
a dark greenasol2sChdorcanthxasenei t h t he appearance of fine particulate. A
solution of 1-(2-chloro-9 10-di hydro 9, 10- met hanoant hr acen-9-yl net hyl ) -

4-pi peridinone (1.35 g, 4.0 in tetrahydrofuran (10 nL) was then added
dropwi se with consi degzﬂ‘}FlErqq 514%1@‘???13}‘(# %Tfél lexpantheaqudsensy (126Q; Bdeep

yellow. The rseagtmoay #Rs ﬁ@éﬂfedtéd)ahﬁkﬁm:ﬁﬂiﬁﬁbﬁiw emw. andvaest qeenahed

60 L) ConbPREQPEL R, S 5 s 5 VS aPeaa e
sul fate, fil pereibn, aclthngénlymhd talozntwideep Ted. r Thet mixture xiasr stivaed pfoxi f i ed

by flash chrg %ga@pgw‘ﬁovetrhte J:Jlﬁilovgﬂ égﬁtghvmi%ufrye mgci r}}ék&&ana t@n to
8

yield 1.35 ¢ mpound ~as y5|s
([err] 0. 20, dgs 4o at&ijterlphe\md{@on} Beostizrpd grigyuyeywag heptipd 8. 41

(d, J=4.5 Hzgrﬂtma:l iﬁ&%r(?}'th té‘ﬁ)‘@ Hehenlhllintaidell a8 9cRbbsc FoP™ (hn}lrgtﬁ)

5. 05 1 ,
(m 2I(-|)S 1H232°%9ﬁ d3 lnese X rT}~a!=5z“54i”iﬂ(ir?/f’f1!%‘%@0‘)‘5?‘5*&&E}"‘*(t§3§*"lf“*445

(I\/Hr29|, I15) 399141}1'5)3 (I':het)\) rmwﬁa%mgmdbsgﬁr\sm ioff ﬂleehhmiraqﬁhﬁfnecmg SI nlh ng
a sna anount n Lae._.a | a t he
hydr ochl or i d8-333 £ us%gg e uiafend The' o S, rhe' 1BREFLE Ruttre G0 1
was filtered ,stmdedentlshtf agsit sohded zadrapm tempematuredo TheOfeoledC, 13

pascal , 18 Mykéudl G4 cRedbil o33P hethy18Re 23027 f11)G EeRTLa ARbYS S for
[err] : Calcu]ated 04; SV Found:” "C, 5.64; N,

5.29 The starb%dflmfeeﬂ. Hhrva %&tﬁrté’péﬁ‘weaghq SpesisZinc. The filter
cake was washed with methylene chloride (6 X 1 L). The methylene

chloride layer was separated from the aqueous, then treated with 6 N
hydrochloric acid (3 L) and stirred for 2 h. A first crop of
2-chloroanthracene was collected by filtration and washed with water
(4 X1 L). Vacuum drying afforded a light yellow crystalline product
weighing 804.6 g (mp 220-221 °C ). The methylene chloride portion of
the filtrate was concentrated in vacuo to 10% of it’s original volume.
This produced an additional 158.5 g of the desired compound for a
total yield of 963.1 g (87.2%). 1H NMR (CDC13) 8.39 (s, 1H), 8.30 (s,
1H), 7.96 (s, 4H), 7.49 (s, 2H), 7.36 (d, J=8.7 Hz, 1H)

b. 2-Chloro-9-formylanthracene

) N-methylformanilide (2.45 kg, 18.12 mol) was treated with
phosphorus oxychloride (2.66 kg, 17.35 mol) over a 40 min period at
ambient temperature. The intermediate Vilsmeier complex was stirred
for 2 h at room temperature, then treated with 2-chloroanthracene
(described in example 1la) (963 g; 4.53 mol), and o-dichlorobenzene
(1.0 L). The resulting bright yellow mixture was heated gradually
over 1.5 h to 9°C at which point an exotherm ensued raising the

reaction temperature to 115°C. The heat was removed until the



- 16 - a. 2-Chloroanthracene A stirred suspension of 2-chl oroanthraqui none
(1260 g, 5.19 ol) in concentrated amoni um hydroxide (7.5 L) and water (2.5
L) was warmed to 40[err]C. Zinc dust (845 g, 12.93 ol) was added in one
portion, chahging the color to deep red. The mixture was stirred for 45 nin
at 50[err]C, then cautiously treated with a second portion of zinc dust.
(845 g). After the addition, the stirred 1 xture was heated gradually over
3 hto90[err]C then maintained at 90-95[err]C for 2 h (red color

di ssi pat ed) . eXdtieamadupsided ¢45 imia) geiftehodhick: uimbht;ﬂeemurmrleovésdheiﬁadl))

showed conpl %legcgor%@@?@ntggn thg1&ant hege Yl Ss( ﬁﬂq&;%er et desired

ant hr acene ( he reaction m xture trrre t as it
cool ed to rodtRuaEAthaxaneris4) Tshoved A smald wew@: wﬁsu!kr:eeaw’d aprhnacarg HRkene

chloride (4 o)Tgoﬁ]Ealrs{maq!lf@fouat hof ﬂk@ﬁ ghiﬁr?Lﬂéhder 63,1 il tther e)ﬂgo\{eL; he
excess zinc. ilte Wi me

The net hyl en&” ‘gﬁf’ﬁ? |it‘f8m?’éagf ‘3@?) &ﬁﬁt"@é°?r‘iﬂ‘ﬁpf’%@taqu@tfu§°°feﬁe% e3qriaR o g
with 6 N hydeixtorervas peuréd(fntlo) ieewvaser r(22dLY pre@ipitatidy asdarkr byownf .

2 chl or oant NeACer iy aRuenld SRIGIRBY debbhtl Lol 20k WNEL uhd bBldiog(4 X 1

L). Vacuumd ng a OW Ccryst ne produc
804.6 g (np methylene ]d!;lpridphéS rﬂeﬂh&)en@hemoabi@d po¥naACES metmd to

filtrate wasy&RReEINe %h@ctalrn \muaeéhglé&/%aiohfdessaw%was PIsHER withi S
produced an additi onal

(9 thé desired "38 ound for a total dk/leld of
963.1 g (87.2%H Yiw%ﬂﬂé“[%ﬁﬁ} é‘*s’é Y-8, Lyfollo n‘? % vatey (27Lpg then
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Eggger at zr géeﬂé - tsefseg&?&g}e%%tfb emrl]lgéﬁcgﬂlwr@ﬁ‘w?aéoqeﬁ& rdibedh IhueXAR! € 1)
9 brlght’yellow crystals (1n o-dichlorobenzene). The crystals were

collected by filtration, washed with diethyl ether (2 X 500 ml), then
vacuum dried to afford 619.7 g (56.9%) of the desired
2-chloro-9-formylanthracene (mp 148-150°C). 1H NMR (CDCl3) 11.35 (s,
1H), 9.02 (d, J=0.9 Hz, 1H), 8.81 (d, J=8.9 Hz, 1H), 8.56 (s, 1H),
7.98 (m, 1H), 7.90 (d, J=8.9 Hz, 1H), 7.66 (m, 1H), 7.53 (m, 1H), 7.42
(m, 1H)

c. 12-Acetoxy-2-chloro-9-formyl-9,10-dihydro-9,10-ethanoanthracene
(E and Z isomers) '

A mixture of 2-chloro-9-formylanthracene (described in
example 1b) (100.0 g, 0.415 mol) and vinyl acetate (400 ml, 374 g,
4.34 mol) was placed in a stainless steel bomb (PARR) and heated at
200°C (sand bath temp.) for 24 h, then cooled. The reaction mixture
was concentrated on the rotary evaporator to remove the excess vinyl
acetate, leaving the crude product as a tan crystalline solid. The
crude product from several batches, which consumed 670.0 g (2.78 mol)
of the 2-chloro-9-formylanthracene, was pooled. Trituration with
diethyl ether (1.0 L) gave an off-white crystalline solid which was
collected by filtration, washed with diethyl ether (2 X 300 ml), then
vacuum dried to afford 629.0 g (69.1%) of the title compound (mp



(2.0 L). The®*resulting bright yellow m xture was heated gradually over 1.5
h to.9[err]C at which point an exotherm ensued raising the reaction
tenperature tqQ 115[err]C. The heat was renoved until the - 17 - exotherm
subsi ded (45‘nin), after which tinme the nmxture was heated for 9 h at
90[err]C, then cooled. TLC analysis (silica gel; ethyl acetate: hexane 1:4)
showed a smal | anmount of unreacted ant hraggne (Rf 0.90), a snmall anount of
the 3-chloro isomer ([err] 0.65), and the 2-chloro isoner (Rf 0.58) as the

maj or conponelss-153*€) ¢ o NHR (@BCL])ON10156¢ g5 adS1@4r @5, 1850 7..63/ (4Dt &id ( 27

L) precipitat] dar 0 ar h eo0 I r s,gecan a from
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extracts wer €.55¢e(h,t 3Hy,cdi.88 lsyeandd.9hur(s, THH ,nkiFdyI(endH)hl ori de sol ution
was washed with 3 N hydrochloric acid (4 X 1.5 L), followed by water (2 L),
then dried over magnesium sulfate. The extracts were filtered, then

pressure-filtered thrEiaperatinajobrthe filtzates and|ashes save (¢ Fhick brpen
chloride untidilglvhieh wdse pafiFiea by DA EhiadtdSRIPhy SveYesAdca Tgea el uent .

was concentrated, on e rotary evapor at t lve slurry of bright yellow
rystals (1 n eyt FORb s O BrRDF Mitare, ofonethylaps ebasritetietog, Cll: 261 on
washed w t h dhetigdovetdibisolid ¥abOfkecrystallhzed Faom diethyledther:hétamed (5:013. 7 ¢
56.9% of t i I . l,gnthr - rj®. 1H
AR [orr] 1090, eBlastorl B SadresGhed g95; 8" 3y e 1P dhaghgi [ O )
8.56 (s, 1H) compomde.m 1H), 7.90 (d, J=8.9 Hz, 1H), 7.66 (m 1H), 7.53 (m
1H), 7.42 (m 1H) c.

12- Acet oxy- 2-chl or o-9-fornyl -9, 10-di hydr 0- 9, 10- et hanoant hracene (E and Z

i somers) A mxture of 2-chloro-9-fornyl anthracene (described in exanple 1b)

(100.0 g, O.4l5 md-Acatskyvkrytloae<ed,d0edih§dbo+1,10ethafio-9% 34 ol ) was pl aced

0TS e hAREaRHRa ATl FREgTGC R £1edlag! 1€ (oand bt rerm.)

A stirred solution of 12-acetoxy-2-chloro-9-formyl-9,10-
dihydro-9,10-ethanoanthracene (described in example lc) (629.0 g,
1.925 mol) dissolved in acetone (8.0 L) vas treated with Jones Reagent
(1.50 L, approx. 1.93 mol, prepared as described in Fieser & Fieser
Vol. 1: pp 142) over a period of 1 h at 10-20°C. After the addition
of the Jones Reagent, the reaction mixture was stirred for 4 h at room
tempefature. TLC analysis (silica gel, methylene chloride) showed
complete consumption of the aldehyde (Rg 0.73). Isopropanol (100 mL)

"was added and the reaction stirred for 18 h to quench any excess Jones
Reagent, resulting in a white suspension over a green-black sludge
(chromium salts). The white supernatant was drawn off, and the sludge
washed with acetone (5 X 500 mL). The acetone washes were combined

‘with the supernatant and concentrated on the rotary evaporator to a
final volume of 2 L. The residue was poured into ice/water (10 L) and
stirred vigorously for 5 h yielding an off-vhite solid. The material
was collected by filtration, washed with water (3 X 1 L), then vacuum
dried to give 665.3 g (quantitative) of the desired carboxylic acid
(mp 270-273°C (dec)) 1H NMR (DG-DHSO) 13.95 (s, 1H), 7.79 (m) and
7.87 (s, 1H), 1.12-7.45 (m, 6H), 5.27 (d, J=6.4 Hz, 1H), 4.48 (s, 1H),
2.35 (m, 1H), 1.81 (s) and 1.84 (s, 3H), 1.38 (m, 1H) IR max (KBr)
1690 cm-1, C=0, -COOH; 1740 cm-1, C=0, -COCH,



was concentrated on the rotary evaporator to renove the excess vinyl
acetate, |leaving the crude product as a tan crystalline solid. The crude
product from several batches, which consumed 670.0 g (2.78 nol) of the
2-chl oro- 9- f of nyl ant hracene, was pool ed. Trituration with diethyl ether
(1.0 L) gave an off-white crystalline solid which was col |l ected by
filtration, washed with diethyl ether (2-%9300 m), then vacuumdried to
afford 629.0 g (69.19% of the title conpound (np - 18 - 145-153[err] C).
1H NMR [err] 10 58 (s) and 10.64 (s, 1H), 7.63 (m and 7.76 (d, J=1.5 Hz,

7ok L %, DRldhor ot s Ho-afnyBolt ok bbyan S 5pkiackila 1,00 (<)

and 1.91 (s, orati‘on rates an mashes gave
a thick brown oi Flcayboryl whiowidei {§ aadb? isemers)-chr onat ogr aphy over silica
gel eluting with a sol vent m xture of methyl ene chl ori de: hexane (1 1). The

recovered solid was r stallized from d| ther:hexane (1:1; 400 ni)
to afford an additioni %?50’5"‘ F-ehtpreod, 19d i‘ﬂgmdgs Or"éﬁh M9rdound. d.
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over a period o ter t diition of Jones

Reagent, the heakedigradupldyure ’iﬁﬂ“’ét(?Pr@dW% ]4hh t&l"“r%ﬂtﬁﬂfﬂe?ﬁt‘iﬁfé‘m TLC
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The acetone was
reaction. A small sample of the material was dried under high vacuum

to provide a sample for spectral characterization. 1H NMR (CDCl3)

7.87 (m, 1H), 7.18-7.40 (m, 6H), 5.57 (m, 1H), 4.29 (s, 1H), 2.58 (m,

1H), 1.91 (s) and 1.94 (s, 3H), 1.50 (m, 1H) IR max (neat film): 1750

cm-1, C=0, -COCH,; 1790 cm-1, C=0, -COCl

f. 12-Acetoxy-2-chloro-9,10-dihydro-9,10-ethanoanthracen-9-ylcarbonyl
aéide (E and Z isomers).

The crude 12-acetoxy-2-chloro-9,10dihydro-9,10-ethano-9-
anthracen-9-ylcarbonyl chloride (described in example le) (804 g,
approx 1.94 mol) was dissolved in acetone (8.0 L) and the resulting
solution cooled by an ice/methanol bath to -5 C. The stirred mixture
was treated with an aqueous solution of sodium azide (380 g, 5.84 mol
in 1.0 L of water) added over a period of 30 min The resulting tan
suspension was stirred for 3 h at 0°C, then allowed to warm to room
temperature. The mixture was concentrated on the rotary evaporator at
15-20°C using pump vacuum to remove the acetone. The residue was
partitioned between water (5 L) ?nd toluene (5 L), stirred for 1 h,

— then filtered. The two-phase filtrate was separated and the aqueous
portion extracted with toluene (5 X 1 L). The toluene extracts were
used to redissolve the filter cake isolated earlier. The combined



w th the supernatant and concentrated on the rotary evaporator to a final
volunme of 2 L. The residue was poured into ice/water (10 L) and stirred
vigorously for 5 h yielding an off-white solid. The material was collected
by filtration, washed with water (3 X 1 L), then vacuumdried to give 665. 3
g (quantitative) of the desired carboxylic acid (np 270-273[err]C (dec)) 1H
NVR [err] 13.95 (s, "1H), 7.79 (m and 7= &0 ¢s, 1H), 7.12-7.45 (m 6H),
5.27 (d, J=6.4 Hz, 1H), 4.48 (s, 1H), 2.35 (m 1H), 1.81 (s) and 1.84 (s,
3H), 1.38 (m tolMpne BodukiqngBwere] g@shednvith brine s on 1(240) crthen dried [err]
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The toluene solution of the crude acyl azide isolated in the
previous reaction (approx 713.5 g, 1,94 mol in 6.0 L of toluene) was
heated gradually over a 30 min period to 65°C. At this point, rapid
evolution of nitrogen ensued, accompanied by an exotherm which raised
the temperature of the reaction mixture to 95°C. The heating mantle
was removed until the exotherm subsided (30 min), after which time the
reaction wvas heated at reflux for 3 h, then allowed to cool. The
toluene was removed on the rotary evaporator using pump vacuum,
isolating the crude isocyanate as a thick amber oil (738.5 g, 112% of
theoretical). This material was used in the next reaction without
further purification. A sample of the oil was dried under high vacuum
to provide a sample for spectral characterization. 1H NMR (CDCla)

7.54 (m, 2H), 7.15-7.30 (m, 5H), 5.03 (m, 1H), 4.26 (t, J=2.6 Hz, 1H),

2.55 (m, 1H), 1.98 (s) and 2.00 (s, 3ﬁ), 1.56 (m, 1H) IR max (neat

film): 1750 cm-1, C=O0, —COCH3; 2260 cm-1, -N=C=0 )

h. 9-Amino-2-chloro-12-hydroxy-9,10-dihydro-9,10-ethanoanthracene
(E and Z isomers). '

The crude isocyanate from the previous reaction (738.5 g,
1.94 mol) was dissolved in absolute ethanol (7.0 L) giving a light



approx 1.94 nol) was dissolved in acetone (8.0 L) and the resulting

sol ution cooled by an-ice/nethanol bath to -5 C. The stirred m xture was
treated with an aqueous sol ution of sodiumazide (380 g, 5.84 nol in 1.0 L
of water) added over a period of 30 nmin The resulting tan suspension was
stirred for 3 h at O[err]C, then allowed to warmto roomtenperature. The
m xture was concentrated on the rotary evaiorator at 15-20[err] C using punp
vacuumto renove the acetone. The residue was partitioned between water (5
L) and tol uenamtiex s9lutddns r Fhe fstirted) solincionf vas ereatedTinitht 20X @qaeeus
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t he (mp 164-167°C ). 1H NHR (CDCl,) 7 09 7.43 (m, 7H), 4.21 (t, J=2.6 Hz,

1H), 3.77 (m, 1H), 2.35 (m, 1H), 2.25 (br s, 3H), 1.48 (m, 1H)

‘i, 2-Chloro-9-formyl-9,10-dihydro-9,10-methanoanthracene

The 9-amino-2-chloro-~12-hydroxy-9,10-dihydro-9,10-
ethanocanthracene (described in example 1h) (445.5 g, 1.64 mol) was
dissolved in glacial acetic acid (4.0 L), and the resulting solution
cooled to 10°C. A solution of sodium nitrite (340.0 g, 4.93 mol) in
water (1.4 L) was added to the reaction mixture over a period of
1.75 h. The temperature of the mixture was maintained at 10°C during
the addition of the nitrite, and for 4 h thereafter. The mixture was
then stirred overnight and allowed to warm to room temperature. TLC
analysis (silica gel, toluene:ethyl acetate (4:1)) showed completé
conversion of the amino alcohol (Rg 0.12) teo 2-chloro-9-formyl-9,
10~-dihydro-9, 10-methanoanthracene (Rg 0.80). The reaction mixture was
diluted with water (4 L) which caused precipitation of a reddish-brown
tar. The aqueous supernatant was decanted away from the tar, diluted
with an equal volume of crushed ice, then adjusted to pH 5-6 with
solid sodium hydroxide. The resulting aqueous mixture was extracted
with ethyl acetate (3 X 1.5 L). The combined ethyl acetate extracts

vere used to redissolve the tar, and the resulting solution washed



reaction was heated at reflux for 3 h, then allowed to cool. The tol uene
was . enoved on the rotary evaporator using punp vacuum isolating the crude
i socyanate as a thick anber oil (738.5 g, 112%of theoretical). This
material was used in the next reaction without further purification. A
sanple of the oil was dried under high vacuumto provide a sanple for
spectral characterization. 1H NVR (CDC 3)227-54 (m 2H), 7.15-7.30 (m 5H),
5,03 (m 1H), 4.26 (t, J=2.6 Hz, 1H), 2.55 (m 1H), 1.98 (s) and 2.00 (s,
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al cohol as a sticky yellowbrown solid. Trituration with diethyl ether (1.0
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2- bhloro 9fo racene
additional 65.0 g (15 5%) of the title compound.

j. 2-Chloro-9,10-dihydro-9,10-methano-9-anthracenecarboxylic acid

To a cooled solution (0°C) of 2-chloro-9-formyl-9,10-
dihydro-9, 10-methanoanthracene (described in example 1i) (20.0 g,
78.5 mmol) in acetone (260 mL) was added Jones reagent (24 mL; 27 g
chromium trioxide, 23 mL water diluted up to 100 mL of reagent
solution) in portions. The reagent was added until an orange color
persists. The reaction, containing a significant amount of reduced
chromium salts, was warmed to room temperature. The solvents were
removed in vacuo and repléced with water (300 mL) saturated with
sodium chloride. The aqueous phase was extracted with ethyl acetate
(3 X 300 mL). Combined organic extracts were extracted with 2.5 N
NaOH (3 X 400 mL). The basic aqueous extracts were acidified with 3 N
HCl, saturated with sodium chloride, and extracted with ethyl acetate
(4 X 300 mL). Combined organic extracts were dried over anhydrous
magnesium sulfate, filtered, and reduced to a off-white solid. The
procedure yielded 26.66 g (quantitative) of the title compound. No

_- additional purification was required. 1H NMR (D6-DHSO, 300 MHz) 13.2
(downfield) 7.46 (br s, 1H), 7.36 (m, 3H), 7.02 (m, 3 H), 4.45 (s,



The 9-am no- 2-chl oro- 12- hydr oxy-9, 10-di hydro-9, 10- et hanoant hr acene
(described in exanple 1h) (445.5 g, 1.64 nol) was dissolved in glacial
acetic acid (4.0 L), and the resulting solution cooled to 10[err]C. A
solution of sodiumnitrite (340.0 g, 4.93 nol) in water (1.4 L) was added
to the reaction m xture over a period of 1.75 h. The tenperature of the

m xture was nmai ntained at 10[err] C during2she addition of the nitrite, and
for 4 h thereafter. The m xture was then stirred overnight and allowed to
warm to roomiHg 6t (g,c2HYIMS QOB) CHAP n/ei | 27da (Mpel, 1000 22Be(34) hyd99acet at e

(4:1)) showe l,et 0 r si t apgio al cohol (Rf 0.12) to
2-chl or o- 9-fgrugrr§!i’- 3?’%&%?%@&%?g,(%gzhe%%a{?ggnthracene ([err] 0.80). The
reaction mxture was diluted with water (4 L) which caused precipitation of

a reddi sh-br qun i-a(fz—cﬂib%gaﬂ,%oﬂﬁyﬂwﬁé ,ﬁ@ﬁéﬁha%&tﬂ?ﬁ@&k@ﬁy%&ﬁﬂ@m the
tar, diluted with anﬁqu | volume of crushed ice, then adjustedtd pH 5-6
with solid sodi uMPsFitcAoel The resul ting aqueous mixture was extracted
with ethyl acetate (3 X 1.5 L). The conbined ethyl acetate extracts were .,

dt di I t t dt r | ti t.i O h - 22 -
Weh brine (3 x 1L nansehitite stcr digrea detdliinD, 8 akERape o7
fol |l owed by metimexienedarbheykicl geitt (desordbed ingexamplléel jor (6S1lpgoRéclt as a
thick b ' Rur i f4 ' this onpt agr aphyover
Gl Toa ol Srbt) TH"bdeat! OB o) vk baddRa CilsBhy DibnS LI (£OREY 841 F0TVOL
(1:1), affor #@gla tBiew -yecTheoRerntiontifashheatipd: b Ireilyx sankkoxing (ggs(311.7 g,
74. 6%% Tri tlétbla%lilﬁanv@ﬂtlh Qijrﬁhhﬂl %Tih?fumjf?ﬁneTﬁelés%tl:anQeHét?e.dg&V@:_ea%}i rst
crop o ure title,co nd, as an ,of f-white cr a ne s i ght n
50071 [ob: spteyiERlm PR a5 Vhith e, 1 phe gt Sosfed SadS0% 4 %01 o
Hz, 1H), 7.3%-hydrokypipetidile( (6.08Hy, 60.30mfod, 235/e§) hias ddded porilofwmse3H),
437 (5. 10y 21806l Dne?bhodiR OF idbe "ACQYOIRA LEPTHL NSaBPL i hekdullOdyand
washes was repurifie y colum C ronatograf;‘))ryzas pr evi ously descri bed"to

gi ve an The suspension was heated to reflux h, cooled to room

temperature and stirred for 18 h. The reaction was diluted with ethyl
acetate (200 mL) and washed with 3 N HC1 (2 X 100 mL), 2.5 N NaOH (2 X
100 mL) and saturated brine (200 mL). The organic phase was dried
over anhydrous magnesium sulfate, filtered, and reduced to an oil.

The procedure yielded 6.95 g (82%) of the title compound as a viscous
oil. No addition purification was required. 1H NMR (D6-DHSO, 250 MHz)
7.63 (m, 1H), 7.21 (m, 6H), 4.41 (s, 1H), 4.18 (m, 1H), 3.65 (m, 2H),
3.25 (m, 2H), 2.76 (m, 2H), 1,90 (m, 2H), 1.38 (m, 2H) MS (CI, CH4) -
m/z 354 (M+1,100), 356 (36), 382 (M+29,19), 336 (27), 318 (9) n

1. 1-(2-Chloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-
piperidin-4-o0l

To a cooled suspension (0°C) of 1-(2-chloro-9,10-dihydro-9,
10-méthanoanthracen-9-ylcarbonyl)piperidin-4-ol (described in example
1k) (6.95 g, 19.6 mmol) in diethyl ether (200 mL) under nitrogen was
added lithium aluminum hydride (1.49 g, 39.2 mmol, 8 eq of hydride) in
portions. The suspension was stirred at 0°C for 30 min and warmed to
room temperature. After 18 h at room temperature, the excess reagent
was carefully quenched with the following in sequence: water (1.5 mL),
2.5 N NaOH (1.5 mL) and additional water (4.5 mL). The suspension was



additional 65.0 g (15.5% of the title conpound. j.

2- Chl or 0-9, 10-di hydr o- 9, 10- met hano- 9- ant hr acenecar boxylic acid To a cool ed
solution (O[err]C of 2-chloro-9-fornyl-9, 10-

di hydr 0- 9, 10- net hanoant hr acene (described in exanple 1i) (20.0 g, 78.5
mmol ) in acetone (260 nL) was added Jones reagent (24 nlL; 27 g chrom um
trioxide, 23 nL water diluted up to 106 24 -of reagent solution) in
portions. The reagent was added until an orange col or persists. The
reaction, caeirfed migerossiyivhtikthe axluminum saltslbecame: ar granubas yhite was
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1- (2- Chl or o-(&T1 ) Hck 60 1+ b and it A3 bec 22 9(1>99Ear388n91")2-9’22)' 114
pi peridin-4-@)To a solution of 2-chloro-9, 10-di hydro-9, 10- net hano- 9-
ant hracenecar boxylic acid (described in exanple 1j) (6.51 g, 24.1 muol) in
toluene (70 nL) was added thionyl chloride (2.28 nL, 31.3 mmol, 1.3 eq).
The reacti om.wab-(2e6hbxtot, Hedikpdroehi lonethgnganthrsernrdrphnerby k) -4-ni ner al
oil bubbler. T eg?ai reached a steady state within 40 mn at which tine
it was slightl ool'ed and 4- hydroxypi peridine (6.08 g, 60.3 muvl, 2.5 eq)
was added portionwi se.
To a cooled solution (-78°C) of oxalyl chloride (3.06 mL,

35.1 mmol, 2 eq) in methylene chloride (100 mL) under nitrogen was

added distilled dimethylsulfoxide (5.00 mL, 70.2 mmol, 4 eq). After

10 min 1-(2-chloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)

piperidin-4-ol (described in example 11) (5.96 g, 17.5 mmol) was added

as a methylene chloride solution (10 mL). The reaction was stirred at

-78°C for 30 min prior to the addition of triethylamine (19.6 mL,

140 mmol, 8 eq). The cooling bath was removed and the reaction warmed

to room temperature over 1.5 h. The reaction was poured into 2.5 N

NaOH (100 mL) and the aqueous phase extracted with methylene chloride

(3 X 100 mL). Combined organic extracts were dried over anhydrous

magnesium sulfate, filtered, and reduced to an oil. The crude

reaction mixture was purified by flash chromatography over silica gel

(400 mL, eluent: 20% ethyl acetate in hexane) to yield 5.53 g (93%) of

the title compound. TLC analysis (Rg 0.21, 20% ethyl acetate in

hexane). 1H NMR (CDCly, 250 MHz) 7.26 (m, 1H), 7.13 (m, 3H), 6.95 (m,

3H), 4.28 (s, 1H), 3.49 (s, 2H), 2.94 (t, J=6.1 Hz, 4H), 2.62 (s, 23),

2.43 (t, J=6.0 Hz, 4H) MS (CI, CH4) m/z 338 (M+1,100), 340 (35), 366

(M+29,31) _ '

The chloromethanoanthracene acid was resolved as follows:



A significant anount of heat is evolved and the reaction becones dark. The
suspensi on. was heated to reflux for 2 h, cooled to roomtenperature and
stirred for 18 h. The reaction was diluted with et hyl acetate (200 nmL) and
washed with 3 N HOJ (2 X 100 mL), 2.5 N NaOH (2 X 100 nL) and saturat ed
brine (200 nm.). The organi c phase was dried over anhydrous magnesi um
sulfate, filtered, and reduced to an oil- 26he proceédure yielded 6.95 g
(82% of the title conmpound as:a viscous oil. No addition purification was
required. 1H NWR ([err], 250 MHz) 7.63 (m 1H), 7.21 (m 6H), 4.41 (s, 1H)
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(m 2H), 1.85fqEn30min he7 slygryovgs ngled to 25°C slowly, stirred for

filtered, and wvashed with ethyl acetate to provide additional enriched

salt (70 g, 0.16 mol, 79%, diastereomeric ratio 95:5 as determined by

HPLC) Treatment of the enriched salt with 5% methanolic ethyl acetate

using the same procedure yielded highly enriched salt (60.0 g, 0.14

mol, 85%, diastereomeric ratio 99:1 as determined by HPLC) This salt

(60 g 0.14 mol) was added to water (1 L) and the resulting suspension

acidified to pH 2-3 with concentrated hydrochlor1c acid (15 mL) and

then extracted with diethyl ether (3 X 500 mL). The combined organic

extracts were washed with brine, dried over anhydrous magnesium -

sulfate and evaporated to an oil. Hexane was added and reduced in

vacuo to afford enantiomerically enriched acid (36 g, 0.13 mol, 98%

recovery, enantiomeric ratio 99:1 as determined by HPLC) as a white

solid. Crystallization from a mixture of hexane (360 mL) and

cyclohexane (720 mL) afforded enantidmerically pure (9S5,108)-2-

chloro-9,10-dihydro-9, 10-methano-9-anthracenecarboxylic acid as a

vhite solid (30 g, 0.11 mol, 81%) mp 172-173°C. rotation alpha (sodium

D): +101 degrees (c=2, CHCl

Analysis for 016311C102=
Calculated: C, 70.99; H, 4.10

Found C, 70.81; H, 4.21

3)



(Cl, CH4) nmz 340 (M+1,98), 342 (33), 322 (100), 368 (M+29,22), 114 (26)
m  1-(2-Chl oro-9, 10-di hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

pi peridi hone To a cool ed solution (-78[err]C) of oxalyl chloride (3.06 ni,
35.1 mmol, 2 ‘eq) in nethylene chloride (100 nL) under nitrogen was added
distilled dinmethylsul foxide (5.00 nL, 70.2 mol, 4 eq). After 10 mn

1- (2-chl oro-9, 10-di hydro- 9, 10- met hanoant hirzécen- 9- yl net hyl ) pi peri di n-4- ol
(described in exanple 11) (5.96 g, 17.5 nmol) was added as a net hyl ene
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mn prior to ifg 296Uz 10N(m0f 33);] qLyyl @ ny,(3BR2Ms HIQHy™l . 8 eq). The
cool ing bath was renoved and the reaction warned to roon1tenperature over
1.5 h. The reaction was poured into 2.5 N NaOH (100 nL) and the aqueous
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4.28 (s, 1H) Tl@ 49R R)24H)Ch12r@19 19-dibydror-9pik0-methanoz 9 gath sacmq}:arbzmsu(t
J=6.0 Hz, 4H) M@ (,g resbiWed hd FoiBoud¥irl, 100), 340 (35), 366 (M+29,31) The

chl or omet hanoant hracene aci d was resol ved as fol | ows: - 25 - n. Optical
resolution of (9S,10S) 2-chloro-9, 10-di hydro-9, 10- et hano-

9- ant hr acenecey boxylic acid To a solution of racemc

2-chl oro-9, 10-di hydro-9, 10- net hano- 9-ant hracenecarboxylic acid (described
in exanple 1j) (100 g, 0.37 nol) in ethyl acetate (1.5 L) and nethanol (75
m.) was added solid (UsSimSp- procedpoe sdoblarcto ithet (desctibpd On Fxample 1nWt h

efficient except employing (1R,2R)-(-)-pseudoephedrine as the resolving agent,
the (9R,10R)-(-)-2-chloro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylic acid was obtained, mp 169-170 C. rotation alpha
(sodium D): 100.8 degrees (c=2.0, CHC13) -
Analysis for 016H11C102=
Calculated: C, 70.99; H, 4.10
Found: C, 70.75; H, 4.18

1H NMR 7.48-7.64 (m, 2H), 7.27-7.36 (m, 1H), 7.23 (d, J=7.8 Hz, 1H),
6.90-7.12 (m, 3H), 4.36 (s, lH), 2.80-2.95 (m, 2H)

1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-

(6-quinolinyl)piperidin-4-ol

Using a procedure similar to that described in example 1
except employing 7-bromoquinoline, the title compound was formed in
63% yield as a white solid, mp 210-215°C (dec). free base: 1H NMR
(CDC13, 250 MHz) 8.87 (dd, J=1.6, 4.2 Hz, 1H), 8.14 (d, J=7.1 Hz, 1H),
8.07 (d, J=8.9 Hz, 1H), 7.92 (d, J=1.9 Hz, 1H), 7.86 (dd, J=2.0, 8.8
Hz, 1H), 7.38 (dd, J=4.2, 8.3 Hz, 1H), 7.20 (m, 4H), 6.95 (m, 3H),
4.26 (s, 1H), 3.46 (s, 2H), 2.87 (m, 2H), 2.78 (m, 2H), 2.64 (d, J=1.4



agitation the mxture was warnmed to reflux, held at reflux for 30 mn and
slowy coaled to 25 C. After a mninumof 2 h the slurry was filtered and
washed with ethyl acetate to yield enriched diastereoneric salt (88.6 g,
0.20 nol, 55% diastereoneric ratio 80:20 as determ ned by HPLC). The
enriched salt was slurried in 3% nethanolic ethyl acetate (2.74 L), warned
‘to reflux,and held at reflux for 30 m n.- B@e-slurry was cooled to 25[err]C
slowy, stirred for 2 h, filtered, and washed with ethyl acetate to provide
addi ti onal erfa,cREY, 2a24 (@702H), 0.8% (spllH)792480d(ms 28) HEET C CHA) imd295: 5 as

determ ned by,dPk t t t joCh S h v |l 64 £1 Dyl
acetate usi ngl'dt’h @sla’}g@%r gggdﬁ%z’y{% ggggrc']i gﬁ’ya}é%r(;yg%ghﬁg{i?%?g%@(fag? 0.14
nol, 85% di ANAAVEHEPF Caplp 068 2HCRH 3t o1 ni ned by HPLC) This salt (60 g,
0.14 nol) was addmcumawy;ec, (6k.53; Wydsidog Wesubi ng suspension acidified
to pH 2-3 with conceni,r at 'dchy%j.r 9%.2' or%.rc%’qc'gd 4( %g m.) and then extracted
with diethyl ether (3 o*nhi)"” & Pned ‘6rgani c extracts were washed
with brine, dried over anhydrous magnesi um sul fate and evaporated to an .
oil. Hexane was added and reduced in vacuo to afford enantionerically
enriched acid (36 g, 0.13 nol, 98% recovery, enantioneric ratio 99:1 as
deternmined by HPLC) as a white solid. Béﬂﬁ.iﬁ.lﬁization froma mixture of

hexane (360 ni)2a¢ilozyCd,A0edB3RAr6-9,q00hathahdAtHieseen9 0y IndERFI)CaLl y pure
(9S,109)-2- ¢ i.hydrQ-9, 10- net hano- 9- ant hr acenecar boxylic acid as

| 'or 0- 9,.10-di,
a white solid ('SBP’&,%JBY:&)?I idig1hsolyy 172-173[err]C. rotation al pha
(sodium D): +101 degrees (c=2, CHC 3) Analysis for [err]: Calculated: C
70.99; H, 4.10 Found gﬁi 70.81: H, 4. 48- 7. 2e im 2H) ,

7.27-7.35 (m 1H), 7.29"® %"é’??%“‘i%z,%% ’H)"‘FG"?%&“}F %@st@‘%ﬁeﬁ}‘} exauple & 1h)
2. 80- 2. 95 ( mexgept [empDByingl Jdiromoquinaiine, Uthe dritlay cowpwind ¢daESEoudd 18 cm X
6 mm El uent: s5ox yield as a vhite solid, mp 215-217°C. free base: 1H NMR (CDCl
250 MHz) 9.07 (d, J=2.0 Hz, 1H), 8.21 (d, J=1.3 Hz, 1H), 8.09 (d,
=8.4 Hz, 1H), 7.80 (d, J=8.1 Hz, 1H), 7.69 (dd, J=7.5, 7.6 Hz, 1H),
7.53 (dd, J=7.6, 6.8 Hz, 1H), 7.22 (m, 4H), 6.98 (m, 3H), 4.28 (s,
1H), 3.48 (s, 2H), 2.96 (m, 2H), 2.79 (m, 2H), 2.65 (s, 2H), 2.43 (m,
2H), 2.03 (s, 1H), 1.84 (m, 2H) MS (CI, CH4) m/z 467 (M+1,100), 495
(M+29,20), 449 (15), 469 (37) hydrochloride salt:
Analy§is for C30H27N2001.2H01.H20:
Calculated: C, 64.58; H, 5.60; N, 5.02
Found: C, 64.24; H, 5.49; N, 4.92

3’

Example 4
1-(2~Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(2-thiazyl)piperidin-4-o0l

Using a procedure similar to that described in example 1
except employing 2-bromothiazole, the title compound was formed in 78%
yield as a white solid, mp 195-199°C (dec). free base: 1H NMR (CDC13,
300 MHz) 7.71 (d, J=3.2 Hz, 1H), 7.23 (m, 2H), 7.19 (m, 2H), 6.96 (m,
4H), 4.25 (br s, 1H), 3.43 (s, 2H), 2.89 (m, 2H), 2.76 (m, 2H), 2.60
(d, J=1.4 Hz, 2H), 2.25 (m, 2H), 1.88 (m, 2H) MS (CI, CH4) m/z 423
(M+1,100), 425 (43), 451 (M+29,10), 405 (17) hydrochloride salt:



15% acetonitril e/ 85% aqueous [err] buffer (10 mV) adjusted to pH 5.5 with 1
M pot assi um hydroxide. Flow. 1 nL/mn Wavelength: 230 in Retention tines:
(+) enantioner 15.4 mn /(-) enantioner 19.6 mn. The (9R 10R

2- Chl or 0- 9, 10- di hydr o- 9, 10- met hano- 9- ant hr acenecar boxylic acid was resol ved
as follows: 0. Using a procedure simlar to that described in exanple 1n,
except enploying (1R, 2R)-(-)-pseudoephedrigie as the resolving agent, the
(9R, 1 OR) - (-)-2-chl oro-9, 10-di hydro-9, 10- net hano- 9- ant hr acenecar boxylic

aci d was obt smalydis nforl 4H5§Ollgoslcmcat.005828l:pha (sodium D): 100.8 degrees
(c=2.0, CHC13) Apagjysi Ol~ [ &% Tk leCyid A : e, 70.99; H 4.10 Found: C,
70.75; H, 4.18 1??*\@%‘? '8-07.%7;1' m%ﬁ)ﬂﬂ’?k‘z%ﬁsa (m 1H), 7.23 (d, J=7.8
Hz, 1H), 6.90-7.12 (rFoundy C,45684¢ H, B35 N,8923 o5 (m 2H) Exanple 2

1- (2- Chl oro-9, 10-di hydr o- 9, 10- met hanoant hr acen- 9-yl met hyl ) - 4-

(6-qui nolinyl)piperidin-4-ol Using a procedure simlar to that described in
exanpl e 1 except enploying 7-bronoquinoline, the title conpound was forned
in 63%yield as a white solid, np 210ExRddylers5] C (dec). free base: 1H NWR.

[err], 250 -)F§ ge _oJ Td Bl 2 1H) o_ 8l Ladml 1H), 8.07
(a Sg o rot QufoThngdi g, Td:mbepdnganttgcthl sAnthyt)se3lpsidn) it |
7.38 (dd, J-piperidim-4Hel 1H), 7.20 (m 4H), 6.95 (m 3H), 4.26 (s, 1H),
3.46 (s, 2H), 2.87 (m 2H), 2.78 (m 2H), 2.64 (d, J=1.4 - 27 - Hz, 2H)
2.24 (m 2H), 1.89 (s, ,1H, 1.80 (m 2H) M (C, CH4) mz 467 (M+l, 100),
469 (38), 495 (Mr29, Usthg aqnreqedste sipilam to thad degcribed,ipyaxampiel [err]:
Cal cul ated: éxcept. Sthrtthg with;1-¢9, f0-d2hydro-9, 10-methanoanthracen-9-
ylmethyl)-4-piperidinone, the title compound was formed in 66% yield
as a white solid, mp 188-190°C (dec). free base: 1H NMR (D6-DHSO, 300
MHz) 8.68 (d, J=2.2 Hz, 1H), 8.40 (dd, J=3.3 Hz, 1H), 7.84 (m, 1H),
7.28 (m, 5H), 6.92 (m, 4H), 5.03 (br s, 1H), 4.32 (br s, 1H), 3.31 (s,
2H), 2.79 (m, 2H), 2.70 (m, 2H), 1.91 (m, 2H), 1.60 (m, 2H) MS (CI,
CH4) m/z 383 (M+1,100), 411 (M+29,13), 365 (17), 304 (11), 80 (16)
hydrochloride salt:
Analysis for C26H26Né0.2HC1.0.7H20:
Calculated: C, 66.72; H, 6.33; N, 5.99
Found: C, 66.76; H, 6.60; N, 5.87

- The starting piperidinone was prepared as follows:
a. 9,10-Dihydro-9,10-methano-9-anthracenecarboxylic acid

Using a procedure similar to that described in example 1j
except starting with 9-formyl-9,10-dihydro-9,10-methanoanthracene
(literature preparétion: M. Sunagawa, et al; Chem. Pharm. Bull. Vol.
27 (1979) pp 1806-1812; U.S. Patent #4,224,344 Sunagawa et al,
Sumitomo, Ltd.; Sept. 23, 1980; U.S. Patent #4,358,620 Sunagawa et al,
Sumitomo, Ltd.; Nov. 9, 1982), the title compound was formed in 80%
yield as a white solid. MS (CI, CH4) m/z 237 (M+1,100), 265
(M+29,10), 219 (22), 209'(15), 193 (20)

b. 1-(9,10-Dihydro-9,10-methanoanthracen-9-ylcarbonyl)piperidin-4-ol



Found: C, 64.18; H 5.54; N, 4.87 Exanple 3
1- (2-Chl or.0- 9, 10-di hydr o- 9, 10- met hanoant hr acen- 9-yl et hyl ) - 4-
(3-quinolinyl)piperidin-4-ol Using a procedure simlar to that described in
exanpl e 1 except enploying 3-brompquinoline, the title conpound was forned
in 50%vyield as a white solid, np 215-217[err]C. free base: 1H NWVR [err]
250 MHz) 9.07 {(d, J=2.0 Hz, 1H), 8.21 (05 29=4.3 Hz, 1H), 8.09 (d, J=8.4 Hz,
1H, 7.80 (d, J=8.1 Hz, 1H), 7.69 (dd, J=7.5, 7.6 Hz, 1H), 7.53 (dd, J=7.6,
6.8 Hz, 1H), 7.22 (m 4H), 6.98 (m 3H), 4.28 (s, 1H), 3.48 (s, 2H), 2.96
(m 28, 279 (M 2M) e} pivcedlibe sinfibel B ciih dcheOfudt o dmple 84 (7
2H) M5 (C, m z 495&!\/&29 20), 15) ;
hydr ochl or i dee%c&w- 5%51% Véﬂr &leed hé?rr"ssﬂ%ﬂw-é- rsseneﬂar@xeé CN,
? ?g (F:(r)]:md Caclig4é cgh‘be‘g iﬂgexahl%)irl]é 533, Eﬂﬁn’ﬁiﬂegcompoun% vas formed in

or o- ro- nme noant hr.ac y
(2-t hi azyl ) pi PamtaraEiye orield; ag, 2,408 P‘X‘flyls% @tot?e 4act%ed in
exanple 1 excmqaﬂxamblinychi@rafdmommi(a!plma)tth'e. t 320 ¢Meby1POUNB48as forned.

in 78%vyield 195 199 C (d f base: 1H NWR
ferr] %bew?ﬁ%a%"c S 1o, 11y, 725 (I oM. 7.19 (m 2r), 6,96 (m

4H), 4.25 (br S, 3.43 (s, ZFD 2 89 (m 2H), 2.76 (m 2H), 2.60 (d,
J=1.4 He, 212 10- D@0, 38-keth aRéanthBadenl 9y ihﬂ)éigé&%%ﬁl\d*%lloo)
425 (43), 451 (Mr29,10)," 405 (17) hydrochloride salt: - Anal ysi s

for [err] Cal cul at ed: C, 57. 09 H 5.19; N, 5.55 Found: C, 56.94; H, 5.083;
N, 5.23 Exanple 5 Using a procedure similar to that described in example 11

except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylcarbonyl)piperidin-4-o0l (described in example 5b), the title
compound was formed in 88X yield as a white solid. TLC analysis (Rf
0.59, 10% methanol in chloroform). MS (CI, CH4) m/z 306 (M+1,100),
334 (M+29,14), 288 (62), 114 (8)

d. 1-(9,10-Dihydro-9,10-methanocanthracen-9-ylmethyl)-4-piperidinone

Using a procedure similar to that described in example 1m
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
piperidin-4-ol (described in example 5c), the title compound was
formed in 80% yield as a white solid. TLC analysis (B¢ 0.31, 2%
methanol in methylene chloride). MS (CI, CH4) m/z 304 (M+1,100), 332
(M+29,21) |

ample 6
1-(9,10-Dihydro-9, 10-methanoanthracen-9-y1methyl) -4-(3- furanyl)-

- piperidin-4-0l

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
~-4-piperidinone (describgd in example 5d) and employing 3-bromofuran,
the title compound was formed in 71% yield as a white solid, mp
275-276°C (dec). free base: 1H NMR (CDC13, 300 MHz) 7.36 (m, 2H), 7.23



1- (9, 10- D hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- (3- pyri dyl ) -

pi peridin-4-ol Using a procedure-simlar to that described in exanple 1
except startl ng with 1-(9, 10-di hydro-9, 10- met hanoant hr acen- 9-

yl et hyl ) - 4-'pi peri di none, the title conpound was forned in 66%yield as a
white solid, np 188-190[err]C (dec). free base: 1H NVR [err] 300 MHz) 8.68
(d, J=2.2 Hz, 1H), 8.40 (dd, J=3.3 Hz, 1B8p,-7.84 (m 1H), 7.28 (m 5H),
6.92 (m 4H), 5.03 (br s, 1H), 4.32 (br s, 1H), 3.31 (s, 2H), 2.79 (m 2H),
2.70 (m 2H)(dd}. 2.6, 5.5z, RHYY 1.7 Qid, Xe2.0615. ICBH) 2M)z 6.333(n,Mkl) 100) ,

411 (M+29,1 1 0] dr | ysis for
[err]( Cal cul“at e@l5 &ﬁf% %g }%’ § “f\lj(g) g‘é F%u d%’ Qﬁéba%go 6y60 N,
5.87 The st al2i-8g Hl-%&ﬂ,dﬂﬁbné 6@ s(dor IrlaPelie adH) ol 89s(dty J=4.2, 12.1 Hz,
Sl ar o G D O e A 10upcader e
9-formyl -9, 1@"%?%Po3if‘ 167}1@%@2@&&%@#@@ Eture preparation: M
Sunagawa, etAnallys:G"I(Em: go Eid:l.n. 0: 27 (1979) pp 1806-1812; U.S.

Pat ent #4, 224, 34 tgd,; Sept. 23, 1980; U. S
Patent #4, 358, 62 gg%&am Bt %‘t‘g‘”ﬁg“ Iﬁ’gz Nov. 9, 1982), the title

conpound was forned va@b% yG,eI731 %s B, Vh#0e N0Bid0 NS (Cl, CH4) mz 237
(M+1,100), 265 (M+29,10), 219 (22), 209 (15), 193 (20) b.

1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl car bonyl ) pi peri di n- 4- ol - 29 -
Using a procedure simlar to that described in exanple 1k except starting

with 9, 10-di hydro-9, 10- rrethano 9- ant hg Dpegar boxylic acid (descrlbed I n

le 5 titl d
i aoous o | 4-roceignir SRRt ek PTITRS, RefrBh Lﬁ? BFe s (o
CH4) ml z 320-ylidthiQPpipedd@in-4-ol

Using a procedure similar to that described in example 1
except starting with 1—(9,10-dihydro-9,10-methanoanthrécen-9-ylmethyl)
-4-piperidinone (described in example 5d) and employing 3,5-dibromo-
2-methoxypyridine (literature preparation: J.M. Barger, J.K. Dulworth,
M.T. Kenny, R. Massao, J.K. Daniel, T. Wilson, R.T. Sargent J. Med.
Chem. 1986, 29, 1590), the title compound was formed in 63% yield as
an off-white solid, mp 250-251°C (dec). free base: 1H NMR (CDC13, 300

"MHz) 8.08 (d, J=2.3 Hz, 1H), 7.61 (d, J=2.3 Hz, 1H), 7.21 (m, 4H),
6.90 (m, 4H), 4.26 (s, 1H), 3.97 (s, 3 H), 3.56 (s, 1H), 3.47 (s, 2H),
2.86 (m, 2H), 2.77 (dt, J=2.6, 11.4 Hz, 2H), 2.60 (d, J=1.4 Hz, 2H),
1.96 (m, 4H) MS (CI, CH4) m/z 491 (M+1,100), 483 (89), 492 (37), 494
(26), 521 (M+29, 13), 473 (28) hydrochloride salt:

Analysis for CZ7H27BrN 0 .HC1: :

Calculated: C, 61. 43, H, 5.35; N, 5.31
Found: C, 61.42; H, 5.42; N, 5.25

, Example 8
4-(5-Chloro-2-methoxy-3-pyridyl)-1-(9,10-dihydro-9,10-methanoanthra-
cen-9-ylmethyl)piperidin-4-o0l



(M+29, 22), 302 (16) c.

1- (9, 10- O hydro- 9, 10- met hanoant hr acen- 9-yl met hyl ) pi peri di n-4-ol Using a
procedure simlar to that described in exanple 11 except starting with

1- (9, 10-di hydro 9, 10- net hanoant hracen-9- yl car bonyl ) pi peri di n- 4- ol
(described.in exanple 5b), the title conmpound was forned in 88%yield as a
white solid. TLC analysis -(Rf 0.59, 1093aethanol in chloroform. M (C,
CH4) mz 306 (M1, 100), 334 (M+29, 14), 288 (62), 114 (8) d.

1- (9, 10-Di hydro 9, 10Usingh anpeocedure ginblay] netﬁhpt)descpilpﬁr inliexempleUdi ng a

procedure. o1 gideft 4iQrkil w180 ALLDO-ikyRIAI! 10- AR Bl 8L 5L

1-(9, 10-di hy anoant racen pl peridin-4 3%scr|bed
in exanpl e Sﬂ'PiP@dﬁPQﬂ% (desprdhed iﬂa%"%ﬂ-ﬁeﬁﬁ)l andeoploving 351'5!’ it e

solid. TLC éﬂakusz-ﬁxeéﬂ?g;ﬁéﬂdma%mt el cdnﬂ)oﬁﬁ& Riglk eféimed | 11 udze)yie&/& (a,

mz 304 (M+1,.100 9, .2l
1- (ga 10- Di hy"tfga é‘“‘%ﬁ %%][ ?ﬂsﬁ %@ h %nﬁe&ﬁﬁ)ba&e S R (P13, 25
pi peri di n- 4-MHz)UBi9%g (4, pr=acedizr emy,mn:m ('dp J<2a4 HigstH),b@d20 r(mexldﬂpl el .

except startj g tggh sd wﬂ‘p?e hgg OSQ %ﬁé‘n Pay! Qiﬂ)

- 4- pi peri di noné exa nmp bronof Ur an;’ t he
title compouhd2 f"BDn%GO n(@l%%aeﬁél, a'@)a QMth m,s 4i) diIs (&)LZ%”ZMFerr] C

(dec) . free msgn+11|ﬂobl}VR4[79r(ﬂ+230£kaMﬂ9 (385, (tma (ZJd) h Ardnloriddaltsd,
J=2.5, g (m 4H), 6. 40 (m
1H ., 4. > (sﬂnai)lﬁ £o5 Loy 27% 242*‘%@ (ﬁ’ﬁz 2H) 2.70 (dt, J=2.8. 11.2 Hz,
2H), 2.60 (d, J=GaFcublted2Hy, 65.80; @jt5.9554N25.62.1 Hz, 2H), 1.80 (m 2H),

1.55 (s, 1H) Ms (C 2 10Q) , O(I\/Hr29,21), 354 (57), 180
(16) hydrochl ori de sa%Agglzsfs% fﬂél\/g]?eq’r S Calcul ated: C, 73.28; H, 6.44;

N, 3.42
The starting methoxypyridine derivative was prepared as follows:

a. 5-Chloro-2-methoxypyridine

Sodium hydride (60% in mineral oil, 5.50 g, 115 mmol, 2 eq)
was added portionwise to dry methanol (distilled from Mg, 25 mL) under
a nitrogen atmosphere. To this solution was added
2,5-dichloropyridine (10.0 g, 68 mmol). After refluxing the resulting
solution for 18 h, the reaction was cooled and treated with excess
solid potassium bicarbonate. The reaction was filtered and
concentrated to 50% of its original volume upon which the solution
solidified. The solids were washed with hexane and combined washes
were concentrated to an oil. The title compound was purified by
reduced pressure distillation (102°C, 2400 pascal) to yield 6.30 g
(65%) of a colorless oil. MS (CI, CH4) m/z 144 (M+,100), 146 (44),
172 (M+28,19), 124 (9) ) |

b. 3-Bromo-5-chloro-2-methoxypyridine

Using a procedure similar to that described in example 7
except starting with 5-chloro-2-methoxy pyridine (described in example
8a), the title compound was obtained in 41% yield. MS (CI,CH4) 222
(M+1,74), 224 (100), 226 (24), 250 (5), 252 (6), 254 (1)



Found: C, 73.24; H 6.49; N, 3.30 Exanple 7

4- (5--Brono- 2- nethoxy 3-pyridyl)-1-(9, 10-di hydro-9, 10- net hanoant hr acen-

9-yl net hyl ) pi peridin-4-ol Using a procedure simlar to that described in
"exanple 1 exCept starting with

1- (9, 10-di hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) -4-pi peri di none
(described in exanple 5d) and enpl oyi ng -332-4i bronp- 2- nmet hoxypyri di ne
(literature preparation: J.M Barger, J.K Dulwrth, MT. Kenny, R Massao,
J.K. Daniel, T. Wlson, RT. Sargent J. Med. Chem 1986, 29, 1590), the
title conpound was forned in 63%yield as an off-white solid,
250-251[err]C (dec). free base: 1H NMR [err] 300 WHz) 8.08 (d, J=2.3 Hz,
1H), 7.61 (d, J=2.3 Hz, 1H), 7.21 (m Example 90 (m 4H), 4.26 (s, 1H), 3.97

s, 3 7 B TiL _11.4
ol o2 68‘6‘8?”;*’?"“‘%*4 U periidpanthuien S-yiidcty D) s Auind ity
(M+1, 100), 4PiPER “219‘21(37) 494 (26), 521 (|v|+29 13), 473 (28)
hydrochl ori de salt: Analysis for [err]: Calculated: C, 61.43; H, 5.35; N, -«
5.31 Found: C, 61.42; 4.5 49 2 | e,

2 (5- Ol or o- 5. ot hoxy PS8 B Brpcpaurt; SinizadEs Sne deserined in example,1

cen- 9-yl net hwx}:pppatadtmwbth 1-(9, 182dihydso+fy 19-metheweantbraien-p aylmeshy Hat

described in gx x‘idin &’é ctipéd 10 %mble 5d) and employing
1-(9, 10-di hydr oagim oasnt hr acen- 9- yP ) 3“ ﬁmp °B'e’r‘| di ngne

(described ir? n‘!‘?d)“ean eeﬁia‘F]&yFW@ﬁr‘&ﬁof@med in 41 yield as a
chl oro- 2- net W!@Wdldﬂﬂﬁnp lzdr:e—zwmefe@émuad 1WaRMK @C IBOGZEI%Z ixbd as
T S S U o, oo o B s [
1H), 3. 99 (s (d3H)-8 3. 88, (8), Hp8 Qld4 7460, 259, H2, IH) (. 54H)dd 2J68.5(,d9.@=0. 8
Hz, 2H), 2. 0Q,(mppty. 3 & sm$¥)ed4, 41), 4.30 (s, 1H), 3.52 (s, 2H), 2.98

(m, 2H), 2.78 (m, 2H), 2.64 (d, J=1.4 Hz, 2H), 2.24 (dt, J=3.9, 11.6

Hz, 2H), 1.99 (s, 1H), 1.83 (m, 2H) MS (CI, CH4) m/z 433 (M+1.17),

415 (4), 211 (12), 89 (100), 79 (45), 73 (13) hydrochloride salt:

Analysis for C30328N20 .2HC1.2. 5H20'

Calculated: C, 65.45; H, 6.41; N, 5.09

Found: C, 65.47; H, 5.93; N, 4.94

Example 10
4-(4-Isoquinolinyl)-1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-

piperidin-4-o0l

Using a procedure similar to that described in example 1 except
starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-
4-piperidinone (described in example 5d) and employing
4-bromo-isoquinoline, the title compound was formed in 53% yield as a
wvhite solid, mp 256-259°C (dec). free base: 1H NMR (CDCl3, 250 MHz)
9.10 (s, 1H), 8.82 (d, J=7.5 Hz, 1H), 8.50 (s, 1H), 7.95 (d, J=8.0 Hz,
1H), 7.67 (m, 1H), 7.58 (m, 1H), 7.26 (m, 4H), 6.94 (m, 4H), 4.29 (s,
1H), 3.53 (s, 2H), 2.91 (m, 4H), 2.64 (d, J=1.3 Hz, 2H), 2.28 (m, 4H)
MS (CI, CH4) m/z 433 (M+1,100), 461 (M+29,14), 415 (26), 123 (12)
hydrochloride salt:



447 (N+1,100), 475 (Mt29,18), 429 (34), 449 (36) hydrochloride salt:
Anal ysis f.or [err]: Calculated: C 65.61; H 5.95; N, 5.67 Found: C, 65.48;
H 5.76; N, 5.58 The starting nethoxypyridine derivative was prepared as

foll ows: a. 5-Chloro-2-nethoxypyridine Sodi um hydride (60%in nmineral oil,
5.50 g, 115 mmol, 2 eq) was added portionwi se to dry nethanol (distilled
fromM, 25 nlL) under a nitrogen at-nospheg®.- To this solution was added
2,5-dichloropyridine (10.0 g, 68 mmol ). After refluxing the resulting
sol ution for AhBlysist fexr ngqamgo.mctagbed and treated with excess solid
de
\'/\h‘ir’cﬁ

pot assi um bi carb td QN 1§ eced, and concentrated to 50% of
its original vol Sfr%gkﬁl%%. 8&1‘% ’s‘mt"?’brﬁ’sér%i fied. The solids were

washed with hexane ankpuadnifi:né6.IasHed -#8s Nocdr@¥entrated to an oil. The
title conpound was purified by reduced pressure distillation (102[err]C,
2400 pascal) to yield 6. 30 g (65% of a colorless oil. M5 (Cl, CH4) nmlz 144
(M+,100), 146 (44), 172 (Mm28,19), 124 (9) b.

3- Brono- 5- chl or o- 2- net hoxypyri di ne Usi necedure simlar to that .

described in,e | .07 £XC, startin Wltlﬁ -chl .2+ ho i di ne
(described i %‘gi’%ﬁiehyé'%ﬁ 'ﬁhém?'iq’taf‘ga‘%&ﬁ%%%“ﬁg*ﬁ%s?gé@t)é'r"ﬁ d'"ﬁeﬁﬂ%%/éyi eld. MG
(Cl, CH4) 222pyridyljpiperd@in-(4+0d), 226 (24), 250 (5), 252 (6), 254 (1) -
32 - Exanple 9
1- (9, 10- D hydro-9, 10- met hanoant hr acen- 9-yl n'etggql)-4-(3-qui nol i nyl) -
pi peridin-4-ol Usi ng Bsipgct aacedurensimidar sor Heat deseribpddn Axampdapl e 1
ez cept st Sr t 'eﬁgepﬁdbﬁarjqiggavﬂi&hdlrw no-—:ﬁg.g@rdr@t, h@i@?ﬁiﬁlfaﬁﬁ%ﬁg@nw%@&i}ﬂ)
-4-pi peridinone (deseribed jn exanple nd .enpl.oyi - brojroqui pol'i ne,
the t1T1 e comBeRimITIEmons, (HsdcF aRt8 yebeisadh, dnd dapidying s Hioho-5-
methoxypyridine, the title compound was formed in 81% yield as a white
solid, mp 218-222°C. free base: 1H NHR-(CDCls, 250 MHz) 8.28 (d, J=2.5
Hz, 1H), 7.69 (dd, J=2.6, 8.7 Hz, 1H), 7.22 (m, 4H), 6.95 (m, 4H),
6.71 (d, J=8.7 Hz, 1H), 4.28 (s, 1H), 3.93 (s, 3H), 3.48 (s, 2H), 2.91
(m, 2H), 2.78 (dt, J=2.4, 11.7 Hz, 2H), 2.62 (d, J=1.4 Hz, 2H), 2.07
(dt, J=4.4, 12.8 Hz, 2H), 1.75 (m, 2H), 1.59 (s, 1H) MS (CI, CH4) m/z
413 (M+1,100), 441 (M+29,12), 395 (19) hydrochloride salt: Analysis
for CZ7H28N202.2HC1.0.5H20=
Calculated: C, 65.59; H, 6.32; N, 5.67
Found: C, 65.48; H, 6.14; N, 5.35

The starting methoxypyridine derivative was prepared as follows:
a. 5-Bromo-2-methoxypyridine

Using a procedure similar to that described in example 8a
except starting with 2,5-dibromopyridine, the title compound was
obtained in 73% yield. MS (CI, CH4) m/z 188 (M+1,90), 190 (100), 216
(16), 218 (15), 137 (27), 110 (35)

Example 12 _
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(5-pyrimidinyl)-
piperidin-4-ol ' '



white solid, np 205-207[err]C. free base: 1H NVR [err] 300 MHz) 9.06 (d,
J=3.6 Hz,, H) 8.20 (d, J=3.0 Hz, 1H), 8.08 (d, J=8.1 Hz, 1H), 7.80 (d,
J=8.1 Hz, 1H), 7.68 (dd, J=6.0, 5.9 Hz, 1H), 7.54 (dd, J=8.5, 9.0 Hz, 1H),
7.23 (m 4H), 6.94 (m 4H), 4.30 (s, 1H), 3.52 (s, 2H), 2.98 (m 2H, 2.78
(m 2H), 2.64 (d, J=1.4 Hz, 2H), 2.24 (dt, J=3.9, 11.6 Hz, 2H), 1.99 (s,
1H, 1.83 (m 2H M5 (Cl, CH4) nlz 433-(31.17), 415 (4), 211 (12), 89
(100), 79 (45), 73 (13) hydrochloride salt: Analysis for [err]: Cal cul ated:

C, 65.45; H 6.41; N, 5.09 Found: C 65.47; H 5.93; N 4.94 Exanple 10

4 (4- 1 soquinol i 1) - Ty 105 Iuiee-clad T NP IRLI6RD 1 HBRLEN )

pi peri di n-4- ol escri In exanple 1

except st art exeephi starriw @@hhwﬂ?ym’dibyim’ﬁelmww&?éﬁ =3y huethyl) -

2 EI peri di nopg. ﬁ&?fdihbﬁp (Itde?@e&%ealﬁx Eﬂim;ii@defi)WBh@éémﬂ% ing/ y
rono-i soqui_noli ne itle ound S or.ne (A % as a
white soli dq °23®lr215‘§fl¥ﬂer’] Be & E cpppoung was formed, in [63& y")@o 3%) 9. 10

(s, 1H), 8. 8ﬂdtd soHa, 5mm9smwcs<@)(sfremase7 U5 NH, (cnes D 250, mw) 7.67

51y, 2 o1 of- s A, o8 (B A8 735 e %*124'7')18‘@292*&%;?7” @“
433 (M1, 100%,2968, (18293 .149) (s,425)(235?6 (32,2 P Fﬁ/dﬂﬁchl-&- dd 20 Hz, -

33- Anal I ; Sy, ’
33 37naHysgS%ﬁ rz[ r(héC.PhC'J ﬁ’éedn), 2.96- @R, 4.6, 03.0MNiz,5287, Fogn((s,C

1205, 10- Di i 8- 16 Ghoc FnBRrkGHr JEH0. 9151 386 )+ 10002 444 (135300 366

pyridyl) pi pe(i3}i Rydrothlblidegsaltprocedure simlar to that described in
exanple 1 .
Analysis for CZSH25N30 .HC1.0. 4H20
Calculated: C, 70.30; H, 6.32; N, 9.84

Found: C, 70.33; H, 6.21; N, 9.77

Example 13
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl) -4-(6-methoxy-2-

pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 1
excepf starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
-4-piperidinone (described in example 5d) and employing
2-bromo-6-methoxypyridine, the title compound was formed in 98% yiéld
[] as a white solid, mp 193-195°C (dec). free base: 1H NMR (CDCl3, 300
MHz) 7.57 (dd, J=7.6, 7.6 Hz, 1H), 7.23 (m, 4H), 6.94 (m, SH), 6.63
(d, J=8.0 Hz, 1H), 4.75 (s, 1H), 4.28 (s, 1H), 3.95 (s, 3H), 3.49 (s,
2H), 2.94 (m, 2H), 2.77 (m, 2H), 2.64 (d, J=1.2 Hz, 2H), 2.04 (m, 2H),
1.63 (m, 2H) MS (CI, CH4) m/z 413 (M+1,100), 441 (M+29,12), 395 (18)
hydrochloride salt:

Analysis for 027H28N202.Hc1.o.6}120=
Calculated: C, 70.53; H, 6.62; N, 6.09
Found: C, 70.22; H, 6.46; N, 6.04



except starting with 1-(9, 10-di hydro-9, 10- met hanoant hr acen- 9-yl net hyl )
-4-piperidinone (described in exanple 5d) and enpl oying 5-bronp- 2-

met hoxypyridine, the title conpound was formed in 81%yield as a white
solid, np 218-222[err]C. free base: 1H NVR(CDC13, 250 MHz) 8.28 (d, J=2.5
Hz, 1FD, 7.69 (dd, J=2.6, 8.7 Hz, 1H), 7.22 (m 4H), 6.95 (m 4H), 6.71 (d,
J=8.7 Hz, 1H), 4.28 (s, 1H), 3.93 (s, 3+)353.48 (s, 2H), 2.91 (m 2H), 2.78
(dt, J=2:4, 11.7 Hz, 2H), 2.62 (d, J=1.4 Hz, 2H), 2.07 (dt, J=4.4, 12.8 Hz,
2H), 1.75 (m 2H), 1.59 (s, 1H N5 (CExample) 147z 413 (M1, 100) 441

M29. 12), 395 Sl ARALY lated: C
G 59: H) 2%, 18)-Dﬁ%rﬂf%29 d%ﬁ 65, 48“%ii 6591121e£ﬂ1)L - chidegl it Thg

met hoxypyri dPH@rééﬂ‘\/‘aP%ve was prepared as follows:
5- Br onp- 2- net hoxypyri di ne Using a procedure simlar to t hat described in

exanpl e 8a except st th 2. 5- ne e, title ¢ ound was
o)lgt g})ned I n )7(3%pyi el 3{&% \gf“eéﬁﬁf sﬂpgiafgggyﬁél 5?5“59 llfllw fé’quu( 16),
218 (15), 13&xdept)stariing 34rh BgOple-diBydro-9,10-methanoanthracen-9-ylmethyl) .
1-(9, 10- D hyd I (5 i mdinyl)-

pi ;(;)erl di n- 4y f%i%eﬂ{@ggﬁ@f@g?&i%ar ocegﬁr{dlgegﬁy Am%%;ﬁi)ﬁrg' desl:r?/b)ed I n
exanpl e 1 exddpomathiagple, the title compound was formed in 77X yield as an

wi thi - (9, 10- sffivdlife Yo10d,ma NAWN202 4 Qa&c). O£ BhEY 1H MO €BUL, ¢li STRNe

descri bed e .5d n b ono md t
((:orr;oulnd wa!s’r&fér ?fengd i(4s 6&9 gdliﬂ'mig%yl gﬁ (t'“eg'gbl gy& I 13%)%[%‘?#5(‘5 *(dec).
;rig l(Jase:ZH)HHNNR iﬂ(ERRI 25 Mﬂza) (8, H)(2.75Hmn, 8H85 2( 61 (gl-i)J-ﬂBZEZ,( rzﬂ),gH)70
(it 952, 5 1A% Uy, 7y Thes {200 s 0L lef ™ 360, (G 5y, G [0
2H), 1.89 (shyqu):hlmﬂg gaht:2H) Ms (Cl, CH4) miz 384 (M+1,100), 412
(M29, 20), 3ﬁﬁalys1s for 024H24N208 +2HC1:

Calculated C, 62.47; H, 5.68; N, 6.07

Found: C, 62.58; H, 5.87; N, 5.76

Example 15
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl) -4~ (3-thienyl)-

piperidin-4-ol

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-y1mefﬁ&l)
~4-piperidinone (described in example 5d) and employing
3-bromothiophene, the title compound was formed in 81% yield as an
off-vhite solid, mp 273-277°C (dec). free base: 1H NMR (CDC13, 250
MHz) 7.17 (m, 7H), 6.94 (m, 4H), 4.26 (s, 1H), 3.46 (s, 1H), 2.84 (m,
2H), 2.71 (m, 2H), 2.60 (d, J=1.4 Hz, 2H), 2.12 (m, 2H), 1.83 (m, 2H)
MS (CI, CH4) m/z 388 (M+1,100), 416 (M+29,20), 370 (51), 304 (10),
196 (12) hydrochloride salt: '
Analysis for C25H25NOS .1.6HC1. H20

" Calculated: C, 64.73; H, 6.21; N, 3.02

Found: C, 64.72; H, 5.86; N, 2.93



(13) hydrochloride salt: Analysis for [ERR]: Calculated: C, 70.30; H 6.32;
N, 9.84 Found: C, 70.33; H, 6.21; N, 9.77 Exanple 13

"1-(9, 10- D hydr o-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4- ( 6- net hoxy- 2-
pyridyl ) pi pefidin-4-ol Using a procedure simlar to that described in
exanple 1 except starting with _

1- (9, 10-di hydr o- 9, 10- met hanoant hr acen- 9- yB&nﬂ:hyI) - 4- pi peri di none
(described in exanple 5d) and enpl oyi ng 2- brono- 6- et hoxypyri di ne, the
title conpound was formed in 98%yi el @xpmplesl® white solid, np

193- 195] ERR - 6, 7.6
e 1H),[ " ]2 §éj‘iﬁ)-%tfyfd%-é)ﬁl?emeéﬁh%hié&;&ﬂ?3§19-er?1)) 4- ?ZD S@'ﬂhyl 7 1Z|)

4.28 (s, 1H)pipemdipsé-odH) 3.49 (s, 2H), 2.94 (m 2H), 2.77 (m 2H), 2. 64
(d, J=1.2 Hz, 2H), 2.04 (m 2H), 1.63 (m 2H I\/S(CI CH4) mz 413

M+1, 100 441 M+29, 395 h hI d | ERR
Chl cul at ou: C "o 53 ‘}ﬁiz'gba é’£°’£?$“)‘8 ] ’hﬁgrhl’fet 3 %bé@qnygﬁ%.p&%r b 04
- 35 - Exanpkgcépt starting with 1-(9,10-dihydro-9, 10-methanoanthracen-9 -ylmethyl)

1-(9. 10- D Y4 QA Oh TEADAAABHNGACH b 1Y b s dopdhyatetde, e

pi peridin-4-0 pro ure i m | ar escrib n exa e 1

except start tiaglamcplhpolm(igwaﬁ_ﬂ)fdmﬁﬂdm 65%1piedd: anRouhite setid,omp ) 1sr
he t 1Tl o COBIt g ot 7Ty el o 39 ot OLLs W1 17 0l s
200- 202[ ERR] gB(Hée) 7k del gz et/ (ﬁer Y wlé))w‘q? %( é@*sgg"‘m
1H), 7.23 (m&an)H. 943((&, 4H), 44306(5(,an);,, 3159 ,(s3.29,( 8, 992»@1, 2H)922(8h
20, 2.75 (M 485 5254206 120 "2m)> %5 1) '3-2.0 Bz, 2m), 2.07 (dt, 3=5.0,

13.0 Hz, 2H), 1.60 (m, 2H) MS (CI, CH4) m/z 383 (M+1,100), 411

(M+29,20), 365 (18), 364 (17) hydrochloride salt:

Analysis for C26H26N20 .2HC1.0. 1H 0:

Calculated: C, 68.30; H, 6. 22, N, 6.13

Found: C, 68.17; H, 6.21; N, 6.09

Example 17
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4- (3-methoxyphenyl) -
piperidin-4-ol

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)
-4-piperidinone (described in example 5d) and employing
3-bromoanisole, the hydrochloride salt of the title compound was
formed in 59% yield as a white solid, mp 260-261 C. elemental
Analysis for C28H29N'02 .HC1.0. 4H20.

Calculated: C, 73.88; H, 6.82; N, 3.08

Found: C, 73.87; H, 6.70; N, 3.14

1H NHR (D,-DHSO, D-TFA): 7.39 (m, 5H), 7.03 (m, 6H), 6.66 (m, 1H),
4.50 (s, 3H), 3.77 (s, 3H), 3.64 (m, 4H), 2.76 (s, 2H), 2.39 (m, 2H),
1.81 (d, J= 13.9 Hz, 2H) MS (CI, CH4) m/z 413 (31), 412 (M+1,100), 411
(11), 394 (26)



2.23 (m 2H), 1.85 (m 2H Ms (C, CH4) mz 389 (M1,100), 371 (8)
hydrochl ori.de salt: Analysis for [err]: Calculated: C, 62.47; H, 5.68; N,
6.07 Found: C, 62.58; H, 5.87; N 5.76 Exanple 15

1- (9, 10- Di hydr o- 9, 10- met hanoant hr acen- 9-yl et hyl ) - 4- (3-t hi enyl ) -

pi peridin-4-ol Using a procedure simlar to that described in exanple 1
except starting with 1-(9, 10-di hydr o-9, 1.037et hanoant hr acen- 9-yl net-hyl)

- 4-pi peridi none (described in exanple 5d) and enpl oyi ng 3-bronot hi ophene,
the title conmpound was forned in 81%yield as an off-white solid, np
273-277[err]C (dec). free base: 1H NWR [err] 250 MHz) 7.17 (m 7H), 6.94
(m 4H), 4.26 (s, 1H), 3.46 (s, 1H), 2.84 (m 2H), 2.71 (m 2H), 2.60 (d,

J=1.4 Hz, 2H), 2.12 (m 2H), 1.83 (m |, CH4) nfz 388 (M1, 100),
416 (Mr29, 20)1-(azminﬁi.}dr@9§11d-mihankaﬁtﬁr3a%)m3 1660 mﬁjl 45%&?595}%4#%5.;6
. und: C, . (27 H, 0. 00;

for [err] Calcgulated: C_'64.73; H 6.21; N,
N, 2.93 - R’f‘é’e?i‘%)?éﬁ'b?]e 16
1-(9, 10- D hydro-9, 10- met hanoant hracen- 9-yl net hyl ) - 4- (2-pyridyl ) -
pi peri di n-4-o0l Using ocedur iy (o] | ' e 1
except starting with ?‘5%, %oﬁ%°ﬁ‘y“§ég‘s§'§{1]6t‘n‘é‘§ ﬁkggﬁiﬁggﬁ%@g%?ﬁﬁ%ﬁ )
- 4- pi per i di noweeptictertingdvith dx (9yi0edByydrar?) 19-pethanpanthaaern-9t ymethyl e
compound was JQpiEtilginGeYy déiribés it ¥hlinpEe SHY) shd TR ﬂoyln%%[ err]C. free
base: 1H NMR [err], 250 HHz% 8 53 (d, =570 Hz. M), 7.70 Cddd, J= 1.5,
7.7, 7.7 Hz, ?’“01“.“390](%, the pydreghloyide salt of the gigle gomppund vagy) 5 23
(s, 1H), 4. 3(Eokrfed kil 723 y381d s 2Hhitd. SHidNmp2bR8-23189. elemental
Analysis for C28H29N02.HC1: _
Calculated: C, 75.07; H, 6.75; N, 3.13
Found: C, 74.93; H, 6.74; N, 3.14
1H NMR (D,-DMSO, D-TFA): 7.39 (m, 6H), 7.02 (m, 4H), 6.94 (d, J= 8.8
Hz, 2H), 4.48 (s, 3H), 3.74 (s, 3H), 3.68-3.52 (m, 4H), 2.76 (s, 2H),
2.35 (m, 2H), 1.81 (d, J= 13.9 Hz, 2H) MS (CI, CH4) m/z 413 (33), 412

(M+1,100), 411 (15), 394 (51)

Example 19
1-(9,10-Dihydro-9,10-methanoanthracen-9~ylmethy1)-4-(2-mefhoxyphenyl)-

piperidin-4-o0l

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
-4-piperidinone (described in example 5d) and employing
2-bromoanisole, the hydrochloride salt of the title compound was
formed in 43% yield as a white solid, mp 290-293 C. elemental
Analysis for C28H29N02.HC1.0.3H20:

Calculated: C, 74.17; H, 6.80; N, 3.08

Found: C, 74.01; H, 6.83; N, 3.04



(dt, J=2.0, 12.0 Hz, 2H), 2.65 (d, J=2.0 Hz, 2H), 2.07 (dt, J=5.0, 13.0 Hz,
2H), 1.60.(m 2H M5 (Cl, CH4) mz 383 (Mt1,100), 411 (M+29,20), 365 (18),
364 (17)_ hydrochloride salt: Anal ysis for [err]: Calculated: C, 68.30; H,
6.22; N, 6.13 Found: C, 68.17; H, 6.21; N, 6.09 Exanple 17

1- (9, 10- D hydro-9, 10- et hanoanthracen- 9-y| met hyl ) - 4- ( 3- met hoxyphenyl ) -

pi peridin-4-ol Using a procedure sinilar 3®-that described in exanple 1
except starting with 1-(9, 10-di hydro-9, 10- met hanoant hr acen- 9- ylnethyl)

- 4- pi peri di nbhdMRd Bed D-BFidecadphte (Qd)J=a|6d5 dizp| Bili,ng. B Shdmmi Sbl,e, the
hydrochl ori d th | d OF 00 ¥i md white
solid, np 268 %{h Hg e?rel;r?t g{; /gﬁgrf%:gg yvagniarr?’ngg éiI%at gd@dg 521688 H,
6.82: N, 3.08-Fodfid:2H, 792%3m, 3H)e 133 fd, é‘l’@ NW{err] D-TFA): 7.39
(m 5H) 7.03 (m 6H), 6.66 (m 1H), 4.50 (s, 3H), 3.77 (s, 3H), 3.64 (m
4H), 2.76 (s, 2H), 2.39 {m 2H), 1.81 (d, J= 13.9 Hz, 2H) Ms (Cl, CH4) m z
413 (31), 412 (Mm+1,100), 411 (11), 394 (26) - 37 - Exanple 18

1- (9, 10- D hydro- 9, 10- met hanoant hr acen Eganlee2@y| ) - 4- (4- met hoxyphenyl ) -

Eoept start ?L&ﬁb{iﬂlﬁ?ﬂ?ﬁ?kjﬁﬁﬁﬁ%ﬁﬁ@ B by Ame A G R R,
- 4- pi peri di Y@H’é@ﬂilﬂmrﬁdi%ﬁbl e 5d) and enpl oyi ng 4-bronoani sol e, the.
hydrochl ori de salt of the title conmpound was fornmed in 72% yield as a white

sol i d, 228-231 [err]lC. elene taI sis for [err];
P [ Using a proce ure 51m?i3, to that escrkbed in example 1

except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
-4-piperidinone (described in example 5d) and employing 2-bromo-N,N-
dimethylbenzylamine, the hydrochloride salt of the title compound was
formed in 36% yield as a white solid, mp 230-235°C. elemental
Analysis for C30H34N20.2.0HCI.1.1H20:
Calculated: C, 67.81; H, 7.25; N, 5.27
Found: C, 67.83; H, 7.85; N, 5.04

1H NMR (D,-DMSO, D-TFA): 7.41 (m, 8H), 7.02 (m, 4H), 4.61 (s, 2H),
4.52 (s, 2H), 4.50 (s, 1H), 3.73 (m, 2H), 3.58 (m, 2H), 2.82 (s, 6H),
2.76 (s, 2H), 2.52 (m, 2H), 2.12 (d, J= 14.1 Hz, 2H) MS (CI, CH4) m/z
440 (36), 439 (M+1,100), 438 (15)

Example 21
1-(9,10-Dihydro~9, 10-methanoanthracen-9-ylmethyl)-4-phenylpiperidine

To a methanol solution (80 mL) of 9-formyl-9,10-dihydro-9,
10-methanoanthracene (described in example 5a) (5.00 g, 22.7 mmol) was
added a large excess of freshly activated 3 A molecular sieves
(approx. 10 g) under an atmosphere of nitrogen. 4-Phenylpiperidine
(4.57 g, 28 mmol, 1.25 eq) was added followed by four portions of
sodium cyanoborohydride (1.43 g, 22.7 mmol) over 1.3 h." The resulting
suspension of sieves and reagents was stirred for 3 days at room
temperature. The reaction was treated with 2.5 N NaOH (100 mL) and
the aqueous phase was extracted with ethyl acetate (1 X 400 mL). The



Calculated: C, 75.07; H 6.75; N, 3.13 Found: C 74.93; H 6.74; N, 3.14 1H
NVR [err] DTFA): 7.39 (m 6H), 7.02 (m 4H), 6.94 (d, J= 8.8 Hz, 2H), 4.48
(s, 3H),,3.74 (s, 3H, 3.68-3.52 (m 4H), 2.76 (s, 2H), 2.35 (m 2H), 1.81
(d, J= 13.9 Hz, 2H) M5 (Cl, CH4) mz 413 (33), 412 (H+1,100), 411 (15), 394
(51) Exanple 19

1- (9, 10- D hydro-9, 10- met hanoant hr acen- 9-yB3get hyl ) - 4- (2- met hoxyphenyl ) -

pi peridin-4-o0l Using a procedure simtar to that described in exanple 1
except start iongawid¢ lphisé SrasOwabhiy drichOyat@rneld rXammmle abrded Dvelnathydicyus
-4-piperidin L ped g t he
hydrochl ori dcem’?af“g%?ﬂ%g fifﬁegégg%pdgﬁntg)cea% %?ﬁ% f&pé&gpgrﬂgag&M| te
solid, np 290tasopuxified hyeflagh cheguaspgraphy ‘[Vétrfilieal&ﬂl{ &% mLg elpgntsy: H

g %QA) N, 7352%020%3& élgne ch18¢ideHin he@dne)Nto rdidver 1.28% Umﬁegﬁzgl\é(so
= S
iy 3,08 (o3 mﬁ’*@*’ﬁ‘aﬁm ?ﬁﬁf%gi%*@e:?’?”es.&'f“?f% A
. , = y e n, ’ my ’ 5, ’ .
1- (9, 10- D hy 0 th 9- thyl 8-
met hyl phenyl %I p%lll’dl n- 4 0%9 ﬁa&ez?bc‘% L?e}ﬂé inipl a?z‘p ( ha]t descrl Se’d in
exanpl e 1 excdbt bi/4r (mndlﬂwlﬂ'h (CI, CH4) m/z 366 (M+1,100), 394 (M+29,16) The

1-(9, 10-di h.ych"r@e%és‘a mmemtirﬁp%ﬂe%mh R detndndl ReAT G10066

(described in exar&e 5d) and enpl oyi ng 2- N, N- di met hyl benzyl ani ne,
the hydrochl Actabtied| vigs efhareal (f@ éB%ﬂ%‘enﬁF%Ei’?&)PmCF’M@@%% d as a
white solid, precfpitated[with]dthee! GiTRBicd. Amid wolid Was fidtetedakinbedt €fkh C,

67.81; H 7. 2t5r;esil\l’et§té%,7 and dried in vacuo (50°C, 10 pascal, 18 h) to yield a
solid, mp > 300°C.
Analysis for C27H27N.Hcl.0.5H20:
Calculated: C, 78.91; H, 7.11; N, 3.41
Found: C, 78.91; H, 6.92; N, 3.38

Example 22
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl) 4~(4-chlorophenyl)-

p1per1d1n-4-ol

Using a procedure similar to that described in example 21
except employing &4-(4-chlorophenyl)-4-hydroxypiperidine, the title ~
compound hydrochloride salt vas obtained in 19% yield as a white
powvder, mp 281-285°C. elemental
Analysis for C27H26C1N0 .HC1.0. 25H2

Calculated: C, 70.97; H, 6.06; N, 3.06

Found: C, 71.28; H, 6.03; N, 3.02

1H NMR (D -DMSO, D-TFA): 7.51-7.35 (m, 8H), 7.01 (m, 4H), 4.50 (s,
3H), 3.72-3.59 (m, 4H), 2.76 (s, 2H), 2.38 (m, 2H), 1.83 (d, J= 14.3
Hz, 2H) MS (CI, CH4) m/z 418 (37), 417 (35), 416 (M+1,100), 400 (16),
399 (13), 398 (42).



Found: C, 67.83; H 7.85; N, 5.04 1H NVR [err] D TFA): 7.41 (m 8H), 7.02
(m 4H), 4.61 (s, 2H), 4.52 (s, 2H), 4.50 (s, 1H), 3.73 (m 2H), 3.58 (m
2H), 2.82 (s, 6H), 2.76 (s, 2H), 2.52 (m 2H), 2.12 (d, J= 14.1 Hz, 2H) M5
(a, CH4) mz 440 (36), 439 (M+1, 100), 438 (15) Exanple 21

1- (9, 10- D hydro-9, 10- et hanoant hr acen- 9-yl net hyl ) - 4- phenyl pi peri dine To a
met hanol solution (80 nL) of 9-fornyl -9 #0-di hydro-9, 10-net hanoant hracene
(described in exanple 5a) (5.00 g, 22.7 mmvol) was added a | arge excess of
freshly activated 3 A nol ecul ar sieve3X . 10 g) under an atnosphere

of nitrogen.1 A9PebthpaRey), ﬁbmtnéw'éztmcaﬁ-wgmt 1754 -HHeny I paeiiad -
fol | owed by ff)t r port?ons of sodi um cyanobor o ydrlhgeg(l-%23 52 7 mol)
over 1.3 h. M9 resulti ng suspensi on of sieves and reagents was stirred for

3 days at roomtenperature. The reaction was treated with 2.5 N NaCH (100

i) and the aqueous BRgae MREALFEARIEAL £ BLEVIesRflal fn kel 91T

The - 39 - organicC i ed over
anhydrous smficgpt sampﬂexrelg ﬁrhxdepmkanhewén&n@édi@,aﬁhe)mitler r@mpela@u on

product was m&béﬁfoqlby sfalas&hschts@.fmh@gmmw YIEEd oS h'tﬂﬁt@eﬂowﬁa
eluent: 50% rreth Iene c or| de in hexane) to recover 1.20 g (150/3 of the

title corrpou?ﬂa 'aﬁ (Rf 0.19, 50% net hyl ene chI oride in hexane).
1H NWVR [err]AxﬁQQsi\A-I?f)ar j glm HeLH) , 6. 93 (m 4H) 4.27 (s, 1H), 3.43 (s,

2 3.13 2 2 1H), 2.34 2H), 1.76
'(Ir_ni) 4H) IVB( EnCI 623771@&’1%06) ’35’4 ¢ Zg] 16;_0 The frefambas::)was

di ssol ved in the m nFownd:of, nt. bandl, éﬂd),clil@raiorm acidified with
ethereal HO and the resulting hydrochloride salt precipitated with ether
dilution. The solid was filtered, rinsed with fresh ether, and dried in

vacuo (50[ er¥ BMR (BB D- -BRA)R) R-d2y1-23d(my 9B)i d-Ohp(ms S| &r#9 &)
Anal ysis forsHygrsles (m, 4H), 2.76 (s, 2H), 2.50 (m, 2H), 1.82 (d, J= 13.9 Hz,

2H) MS (CI, CH4) m/z 383 (30), 382 (M+l, 100), 381 (14), 380 (14),
364 (25).

Example 24
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(3-trifluoromethylphenyl)piperidin-4-ol

Using a procedure similar to that described in example 21
except employing 4-hydroxy-4-(3-trifluoromethylphenyl)piperidine, the
title compound hydrochloride salt was obtained in 44% yield as a white
powder, mp 268-270°C. elemental
Analysis for C28H26F3N0 .HC1.0. 25H2

Calculated: C, 68.56; H, 5.65; N, 2.86

Found: C, 68.74; H, 5.63; N, 2.81

1H NMR (D-DMSO, D-TFA): 7.80 (m, 2H), 7.63 (m, 2H), 7.40 (m, 4H),
7.01 (m, 4H), 4.53 (s, 2H), 4.50 (s, 1H), 3.70-3.61 (m, 4H), 2.78 (s,
2H), 2.47 (m, 2H), 1.85 (d, J= 13.7 Hz, 2H) MS (CI, CH4) m/z 451 (31),
450 (M+1,100), 449 (17), 448 (16), 433 (19), 432 (66), 431 (25), 430
(78).



Calculated: C, 78.91; H 7.11; N, 3.41 Found: C, 78.91; H 6.92; N, 3.38
Exanpl e 22
1-(9, 10; D hydro-9, 10- met hanoant hracen- 9-yl nmet hyl ) - 4- (4-chl or ophenyl ) -
pi peridin-4-ol Using a procedure simlar to that described in exanple 21
except enpl oyi ng 4-(4-chl orophenyl)-4-hydroxypi peridine, the title conpound
hydrochl oride salt was obtained in 19%yi#ddl d as a white powder,
281-285[err]C. elenental Analysis for [err] Calculated: C 70.97; H 6.06;
N, 3.06 Found: C, 71.28; H, 6.03; N, 3.02 1H NVR (D6-DHSO, D- TFA):
7.51-7.35 (m 8H), 7.01 (n1 4FD 4 50E§§n1§*§5 3 72 3 59 (n1 4H), 2.76 (s,
2H), 2.38 (RL ZF% 1.83 (d mz 418 (37% 417
(35), 416 (Mri(9148Dihydyp (9169'“‘939@“@5&1'“3989'(Yl;ﬂsthyl) -4= (Aoflu d)23
1-(9, 10-Di hypirm%ﬂ{lwel hanoant hr acen- 9-yl net hyl ) - 4- phenyl pi peri di n- 4-ol
Using a procedure sinmilar to that described in exanple 21 except enpl oying
4- hydr oxy- 4- phenyl pi peridine, the title conpound hydrochl oride salt was
obtained in 18%yi el Using a pincedupso\sdsilarmpo Xhat AesiceibddCin edxanply 20 .
Anal ysi s forg d 77.51;
H 6.79; N, ’L:%EE ‘?ﬁ% errg 6&?’7&;@&})73 'g’dggxy‘%"e se, Yl f“q’e
4.49 (s, 3H)compownd e76al% waimbtain%bi(lrﬁﬁlzvs dagza white)= 13 9
Hz, 2H) M5 (;Sawde% 261112368(83 eféfnta882 (M+1, 100), 381 (14), 380 (14),
364 (25). Analysis for C27HZ6FNO .HC1:

Calculated: C, 74.38; H, 6.24; N, 3.21

found: C, 74.41; H, 6.24; N, 3.17

1H NMR (D -DMSO, D-TFA): 7.51 (m, 2H), 7.37 (m, 4H), 7.21 (m, 2H),
7.02 (m, 4H), 4.49 (s, 3H), 3.62 (m, 4H), 2.76 (s, 2H), 2.41 (m, 2H),
1.82 (d, J= 14.2 Hz, 2H) MS (CI, CH4) m/z 401 (26), 400 (M+1,100), 398
(15), 382 (33), 380 (17)

Example 26
1-(2-Chloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-
(4-chlorophenyl)piperidin-4-ol

Using a procedure similar to that described in example 21
except starting with 2-chloro-9-formyl-9,10-dihydro-9,10- -
methanoanthracene (described in example 1i) and 4-(4-chlorophenyl)-4-
hydroxypiperidine, the title compound hydrochloride salt was obtained
in 29% yield as a white powder, mp 261-263°C. elemental
Analysis for C27H25C12N0 .HC1:

Calculated: C, 66.61; H, 5.38; N, 2.87

Found: C, 66.41; H, 5.44; N, 2.80

1H NMR (D,-DMSO, D-TFA): 7.58 (d, J= 1.8 Hz), 7.54-7.34 (m, 7H), 7.02
(m, 3H), 4.52 (s, 1H), 4.50 (qAB, JAB= 13.7 Hz, 2H), 3.70-3.51 (m,
4H), 2.78 (qAB, JAB= 9.0 Hz, 2H), 2.39 (m, 2H), 1.83 (d, J= 14.3 Hz,
2H) MS (CI, CH4) m/z 454 (10), 453 (16), 452 (54), 451 (30), 450



Exanpl e 24 1-(9, 10- D hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-
(3-trifluoromethyl phenyl)pi peridin-4-ol Using a procedure simlar to that
descri bed in exanple 21 except enploying

4- hydr oxy- 4- ( 3- tr|fIuoronethylphenyl)plperldlne the title conpound
hydrochl ori de salt was obtained in 44%yield as a white powder, np
268-270[err] C. elenmental Analysis for [er4d -Cal cul ated: C, 68.56; H, 5.65;
N, 2.86 Found: C, 68.74; H 5.63; N, 2.81 1H NVR [err] D-TFA): 7.80 (m
2H), 7.63 (m(HEH)LO0Y, 485( (A3)4H)34 T4D), GBY (24), 4B25@6)s, 283HN24%. 90 (45),1H),
3. 70- 3 61 (m,9 g%) 2.78 (s, 2H), 2.47 (m 2H), 1.85 (d, J= 13.7 Hz, 2H M
a, 451°(31), 450 (Mm+1,100), 449 (17), 448 (16), 433 (19), 432
(66) 431 (25) 430 (7B) . - 41 - Exanple 25

1- (9, 10- Di hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- (4-f | uor ophenyl ) -

pi peridin-4-ol, Using a procedure simlar to_that described in exanple 21
except enploylng 4- (4-fl uorophenyl) - 4—ﬁ¥3§§xﬁiiperidine the title conpound

hydr ochl ori de—e&ﬂChldtu;9Qtnéﬂihydtd-9 e vhatlodntifragenv - Pmetthydli p+4 - (AP

262- 266[ err] | I ng or [err]: Calculated: C, 74.38; H, 6. 24
N, 3.21 foung? %ﬁ%"ﬁi periging ¥\| 3.17 1H NVR [err] D-TFA): 7.51 (m

oH), 7.37 (m 4H), 7.21 (m 2m 702(m 4H) '449(5 3H), 3.62 (m 4H),
2.76 2 2. 41 401
(s, 2H), (g géggbalg §2 (si ﬂ&été j‘lé WTA Gh, e%ie g2

(26), 400 (M+1, 100) 33 8
except starting w1 2-chloro 9-formyl- 0 dlhydro 10-

methanoanthracene (described in example 1i) and 4-(4-fluorophenyl)-4-
hydroxypiperidine, the title compound hydrochloride salt was obtained
in 27% yield as a white powder, mp 280-281°C. elemental
Analysis for CZ7H2501FN0 .HC1.0. 5H20

Calculated: C, 67.64; H, 5.68; N, 2.92

Found: C, 67.70; H, 5.40; N, 2.84

1H NMR (D -DHSO, D-TFA): 7.57 (d, J= 1.8 Hz, 1H), 7.54-7.35 (m, 5H),
7.19 (t, J= 8.9 Hz, 2H), 7.03 (m, 3H), 4.52 (s, 1H), 4.52 (qAB, JAB=
14.1 Hz, 2H), 3.70-3.53 (m, 4H), 2.77 (gAB, JAB= 6.8 Hz, 2H), 2.34 (m,
2H), 1.84 (d, J= 14.0 Hz, 2H) MS (CI, CH4) m/z 437 (10), 436 (37), 435
(33), 434 (M+1,100), 418 (18), 417 (15), 416 (50)

Example 28
1-(2-Chloro-9,10-dihydro-9,10-methanocanthracen-9-ylmethyl)-4-phenyl-
piperidin-4-ol

) Using a procedure similar to that described in example 21
except starting with 2-chloro-9-formyl-9,10-dihydro-9,10-
methanoanthracene (described in example 1i) and 4—hydroxy-4-
phenylpiperidine, the title compound hydrochloride salt was obtained
in 32% yield as a white powder, mp 260-261°C. elemental
Analysis for C27H26CIN0 .HC1.0. 1H20=

Calculated: C, 71.40; H, 6.04; N, 3.09

Found: C, 71.20; H, 6.02; N, 3.00



1- (2-Chl oro-9, 10-di hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4-

(4-chl orophenyl ) pi peridin-4-o0l Using a procedure simlar to that described
in exanple 21 except starting with 2-chloro-9-fornyl-9, 10-di hydro-9, 10-
met hanoant hracene (described in exanple 1i) and 4-(4-chl orophenyl)-4-

hydr oxypi peridine, the title conpound hydrochl oride salt was obtained in
29% vyield as a white powder, np 261-263te3r }FC. el enental Analysis for
[err]: Calculated: C, 66.61; H 5.38; N, 2.87 Found: C, 66.41; H 5 44; N,
2.80 1H NWR [err] D-TFA): 7.58 (d J=1.8 Hz), 7.54-7.34 (m 7H), 7.02 (m

3H), 4.52 (s (- ﬂs an, (Z H?fi) 2?‘1)5,2527506%11) n?oél'Q 278
(gAB, JAB= 9 D ™
mz 454 (10) 3H)453 ?316}14\3:45123 514') -2 1!?512 23:0 &5!(?: 11{1, 3275'3(@&1("'106‘&)’ 435
(13), 434 (47)77 483 2034)2.393¢m( &ﬁg 1239 (<24)1, 1% 4 (H) 2H)79:s( 9@1), EHG /e 27

%LI l(J(ZJrgglhg:Sl ?’pﬁlﬂégiglﬂﬁ (%)1%%{936 g)n g%h{ﬁgéfbsos }f t‘?%/} %% (g?’%crl bed in

exanpl e 21 except starting with 2- chloro 9-fornyl -9, 10-di hydro-9, 10-

met hanoant hr acene (described in exanple 1li) and 4-(4-fluorophenyl)-4-

hydr oxypi peridine, the title conpound hydrochl oride salt was obtained in
27%vyield as a mhite powder, np 280-2&xample]29 e| enental Analysis for [err]

Cal cul at ed: 8 ~yim 2.84 1H
R Lot DT e T 7odo (t, o

8.9 Hz, 2H), P17P9(53 dinns Sh), 4.52 (s, 1H), 4.52 (gAB, JAB= 14.1 Hz, 2H),
3.70-3.53 (m 4H), 2.77 (gAB, JAB= 6.8 Hz, 2H), 2.34 (m

To a cooled (-72°C) solution of t-butyllithium (1.7 M in
pentane, 3.00 mL, 5.12 mmol) in tetrahydrofuran (4.0 mL) was added
dropwise 2-bromobiphenyl (0.49 g, 2.12 mmol, 1.6 eq) in
tetrahydrofuran (2 mL). The resulting solution was stirred for 2 h
under a nitrogen atmosphere. A solution of 1-(9,10-dihydro-9,10-
methanoanthracen-9-ylmethyl)-4-piperidinone (described in example 5d)
(0.40 g, 1.3 mmol) in tetrahydrofuran (4 mL) was added dropwise to the
lithiobiphenyl and the reaction was then allowed to warm to room
temperature over 45 min. Stirring was continued at room temperature
for 3 h. Excess reagent was quenched with water (10 mL) and the
aqueoﬁs-phase extracted with ethyl acetate (2 X 100 mL). The combined
organic extracts were washed with water (2 X 100 mL), dried over
anhydrous sodium sulfate, filtered, and reduced to a solid. The" B
reaction product was purified by flash chromatography over silica gel
(65 mL, eluent: 20% diethyl ether in hexane) to yield 0.43 g (72%) of
the title compound as a vwhite solid. TLC analysis (Re 0.23, 20%
diethyl ether in hexane). 1H NMR (CDCl3, 250 MHz) 7.50 (m, 1H), 7.32
(m, 6H), 7.25 (m, 3H), 7.14 (m, 2H), 7.06 (dd, J=1.1, 7.5 Hz, 1H),
6.91 (m, 4H), 4.24 (s, 1H), 3.56 (s, 2H), 2.75 (m, 2H), 2.55 (d, J=1.4
Hz, 2H), 2.56 (m, 2H), 2.13 (dt, J=4.5, 13.2, 12.3 Hz, 2H), 1.72 (m,

2H), 1.52 (s, 1H) MS (CI, CH4) m/z 458 (M+1,100), 486 (M+29,35), 440
(14), 304 (6) The hydrochloride salt was formed by treating an ether
solution of the free base with excess ethereal HCl. The resulting
solid was filtered, rinsed with fresh ether, and dried in vacuo
(50°C, 10 pascal, 18 h).to yield a white solid, mp 269-270°C.



2H), 1.84 (d, J= 14.0 Hz, 2H M5 (Cl, CH4) mz 437 (10), 436 (37), 435
(33), -434 (Mw1,100), 418 (18), 417 (15), 416 (50) Exanple 28

1- (2- Chl oro-9, 10-di hydr o-9, 10- net hanoant hr acen- 9-yl met hyl ) - 4- phenyl -

pi peri di n- 4- ol Using a procedure simlar to that described in exanple 21
except starting with 2-chloro-9-fornyl -9, 10-di hydro-9, 10- net hanoant hr acene
(descri-bed in exanple 1li). and 4- hydroxy-<4-&4phenyl pi peridine, the title
conpound hydrochloride salt was obtained in 32%yield as a white powder, np
260- 261[ er r ] Gnadysirefonl Cyilg l}QsiﬂglfQ)ﬂS{i r] Cal cuI ated: C, 71.40; H, 6.04;

N, 3.09 Found: CcZ atdﬂ c ﬁZog ’H - 1H NNR[EI'I'] D-TFA)
7.58 (s, 1H), 752%“%e 7 g 53(qAB JAB= 14.2 Hz,

2H), 4.52 (s, 1H), 3. ?swyl-5§,|(?rﬁ 9ﬁH)“’ . m2 291) .39 (m 2H), 1.86 (d,
J= 14.4 Hz, 2H) M5 (Cl, CH4) mfz 419 (10), 418 (38), 417 (34), 416

(M1, 100), 400 (12), 398‘(33) Exanpl e 29
4-(2-Biphenyl)fl-(9,10-dihydro-9,10-nethanoanthracen-9-y|nethyl)-

pi peridin-4-ol To a cooled (-72[err] C)Examipléei3dn of t- butyIIithiun1(1.7 M i.n

pent ane, 3. 00, T afpdeytTJo - B)6T 8 A ik e Bl VeFnadiiof) 1 opi e

2- bronDblphenyI 6 'eq) In tetran
resul ting soln}tpieﬁiﬂimﬁ etirred for 2 h under a mtrogen at m)sphere A
solution of 1-(9,10-di hydro-9, 10-

h h -9-vyl 5 0. 40
o 103 i) in ot ) aRpum pupEaRe e e IR £ (EAE desgiadd R puee B
it it el sl s s
enper a
Pt dm 2 -pan G e

h. Excess reagen Wwas quenc
(CDCls, 250 MHz) 7.60 (m, 1H), 7.57 (s, 5H), 7.42 (m,2H), 7.34 (m,
1H), 7.23 (m, 4H), 6.94 (m, 4H), 4.28 (s, 1H), 3.49 (s, 2H), 3.00 (m,
2H), 2.74 (m, 2H), 2.64 (d, J=1.3 Hz, 2H), 2.16 (m, 2H), 1.75 (m, 2H),
1.63 (s, 1H) MS (CI, CH4) m/z 458 (M+1,100), 486 (M+29,18), 440 (39),
441 (14), 304 (13) hydrochloride salt: elemental
Analysis for C33H31N0.HC1.0.1H20:

Calculated: C, 79.43; H, 6.71; N, 2.89

Found: C, 79.42; H, 6.63; N, 2.79

Example 31
4-(3-Biphenyl)-1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-
piperidin-4-ol :

Using a procedure similar to that described in example 29
except employing 3-bromobiphenyl, the title compound was obtained in
64% yield as a vhite solid, mp 259-260 C. free base: 1H NMR (CDC13,
250 MHz) 7.72 (m, 1H), 7.58 (m, 2H), 7.43 (m, 5H), 7.22 (m, 5H), 6.94
(m, 4H), 4.27 (s, 1H), 3.49 (s, 2H), 2.93 (m, 2H), 2.74 (dt, J=2.4,
11.9 Hz, 2H), 2.63 (d, J=1.4 Hz, 2H), 2.18 (dt, J=4.8, 12.3 Hz, 2H),
1.76 (m, 2H), 1.64 (s, 1H) MS (CI, CH4) m/z 458 (M+1,100), 486
(M+29,15), 440 (19) hydrdchloride salt:

Analysis for C33H31N0 .HCl1.0. -25H,0: -



aqueous phase extracted with ethyl acetate (2 X 100 nlL). The conbi ned
organi-c extracts were washed with water (2 X-100 nlL), dried over anhydrous
sodium sul fat.e, filtered, and reduced to a solid. The reaction product was
purlfled by f1ash chromat ography over silica gel (65 nL, eluent: 20%

di ethyl ether in hexane) to yield 0.43 g (72% of the title conpound as a
white solid. TLC analysis [err] O. 23 20%A48i et hyl ether in hexane). 1H NMR
[err] 250 MHz) 7.50 (m 1H), 7.32 GL—g 7.25 m 3H), 7.14 (m 2H), 7.06
(dd, J=1.1, 7.5 Hgalculgteds 63 7@«?04%’ T34N¢ 2.8 3.56 (s, 2H), 2.75 (m
2H), 2.55 (d J=1. 4 Hpourd?d c, 2R05{ M, 8Hs; ﬁ,]ﬁﬁdt J=4.5, 13.2, 12.3 Hz,
2H), 1.72 (m 2H), 1.52 (s, 1H) \VS3 (él CH4) mlz 458 (M+1l, 100), 486

(M+29, 35), 440 (14), 304 (6) The hydrochlorlde salt was forned by treating
an ether solution of the free base with excess ethereal HO. The resulting
solid was filtered, rinsed with fresh :Dn'fle §nd dried in vacuo (50[err]C,
10 pascal, 18 h).to yield a white soli 69- 270[ err] C - 44 -

Anal ysi s for {-e(ﬁs}0Mhmroaeew-nethamaomralqen@-wsmemylz-%zmxy-@- 77. 98

H 6.49; N, 23 ﬁgﬁ{ggﬁ(ﬁg-@
4- (4-Bi phenyl)’-1-19, 10-di hydr o- 9, 10- net hanoant hr acen- 9-yl net hyl ) -
pi peridin-4-ol Using a procedure simlar to that described in exanple 29

except enploying 4- brwwicbblaéwlsomﬁient(’-tﬂzecpwfpmm mmhﬁ ginedi i 70%
1) 3o’ g T A T ek N i,
6. 94 (m 4H) ,ni4rogen vas lddded Iivbpwise bEWomesit}de(len(OZE& mlR ¥A48 mpolH), 2. 64
7, 22° ik B b g st e ety 0
hydr ochl or i deadsdaFionad| bey during,shich ime,p’ yhite] precipltate forns.
2-Methoxypyridine (0.50 g, 4.38 mmol, 1.4 eq) was added to this
suspension and the resulting reaction was warmed to room temperature
and stirred at that temperature for 4 h. The metallated pyridine
solution was recooled to -72°C and a solution of 1-(9,10-dihydro-9,
10-methanoanthracen-9-ylmethyl)-4-piperidinone (described in example
5d) (1.00 g, 3.3 mmol) in tetrahydrofuran (3 mL) was added. The
reaction was ﬁarmed to room temperature over 1.5 h. After stirring

for 18 h, the reaction was quenched with the addition of water (10
mL). " The aqueous phase was extracted with ethyl acetate (200 mL).
The organic extract was washed with water (2 X 100 mL), dried with
anhydrous sodium sulfate, filtered, and reduced to an oil. The
product was purified by flash chromatography over silica gel (100 mL,
eluent: 30% ethyl acetate in hexane) to yield 0.99 g (73%) of the
title compound as a white solid. TLC analysis (Rf 0.23, 30% ethyl
acetate in hexane). 1H NMR (CDC13, 300 MHz) 8.05 (dd, J=4.9, 1.7 Hz,
1H), 7.49 (dd, J=7.5, 5.7 Hz, 1H), 7.22 (m, 4H), 6.92 (m, 5H), 4.27
(s, 1H), 4.02 (s, 3H), 3.78 (s, 1H), 3.48 (s, 2H), 2.83 (m, 4H), 2.61
(d, J=1.4 Hz, 2H), 2.00 (m, 4H) MS (CI, CH4) m/z 413 (M+1,100), 441
(M+29,13), 395 (24). The free base was dissolved in methylene
chloride, diluted with ether and acidified with ethereal HCl. The
resulting hydrochloride salt was filtered, rinsed with fresh ether,
and dried in vacuo (50°C, 10 pascal, 18 h) to yield a white solid, mp
225-228°C (dec). '



Calculated: C, 79.43; H 6.71; N, 2.89 Found: C, 79.42; H, 6.63; N, 2.79
Exanpl e 31

4- (3- Bi phenyl)-1-(9, 10-di hydr o- 9, 10- net hanoant hr acen- 9-yl net hyl ) -

pi peridin-4-ol Using a procedure similar to that described in exanple 29
except enpl oyi ng 3-bronobi phenyl, the title conpound was obtained in 64%
yield as a white solid, np 259-260 C. fredbbase: 1H NVR [err] 250 MHz) 7.72

1H), 7.58 2H), 7.43 (m 5H), 7.22 5H), 6.94 4H), 4.27 ,
11y, 5 ko (o smmhysis om gty A0 BOR 20 50 4, 100 He 2h) 263 (0

(o ‘o) my aseretioh M85 B8 STM £19016) hyatochi or i do salt:
: z , , : ydrochl ori de sa

Anal ysis for [err] Foungs Z:’ (él'g%ﬁgl’e tl’]ﬁ(!t,n’?é.‘gfb; H 6.57; N 2.81 Found:
C, 79.35; H 6.45; N, 2.77 Exanple 32

1- (9, 10- Di hydr o- 9, 10- et Hanoant hr acen- 9- yl net hyl ) - 4- ( 2- net hoxy- 3-
pyridyl)piperidin-4-ol To a coolted solution (-72[err]C) of t-butyllithium
(1.7 Hin pentane, 5.38 n_, 9.15 mmvl ,Exampled3 in tetrahydrofuran (24 m).

nder_ni {1 OGSy (4o o AHGAkol5 OR e e RRNTRE A 8- §0Ger1 14 Th-nebd By 90! L. 3

eq). The netal - ogen exchange reaction was sftirred tor ‘an additional hour
during whi ch BVEA@Y R PARexidipréndlpi tate fornms. 2- Met hoxypyridine (0.50 g,
4.38 mmol, 1.4 eq) was added to this suspension and the resulting reaction

metal| ated pyridine SOFOE BrPiRseressii® B Shaf uerehmiait Farels 34 of |
1- (9, 10- di hydixsept starthighabdadthethogypy-idimnt theé )titleiqeapowidvase
gggzgfi bﬁﬁei brRs IR §nOohx Glefal a Wnfed EBhia,’ Bp ALY Q4dl)aNekad BldeVES
: 1H NMR (CDC13, 300 MHz) 8.43 (s, 1H), 8.42 (d, J=5.1 Hz, 1H), 7.23 (m,
4H), 6.93 (m, 4H), 6.82 (d, J=5.7 Hz, 1H), 4.27 (s, 1H), 3.92 (s, 3H),
3.48 (s, 2H), 3.43 (s, 1H), 2.84 (m, 4H), 2.62 (d, J=1.4 Hz, 2H), 2.13
(dt, J=4.9, 12.4 Hz, 2H), 1.98 (m, 2H) MS (CI, CH4) m/z 413
(M+1,100), 441 (M+29,12), 395 (14) hydrochloride salt:
Analysis for C27H28N202.2HC1.1.5H20: '
Calculated: C, 63.88; H, 6.49; N, 5.47
Found: C, 62.92; H, 6.20; N, 5.43

Example 34
1-(2-Chloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-(2-
methoxy-3-pyridyl)piperidin-4-o0l

Using a procedure similar to that described in example 32
except starting with 1-(2-chloro-9,10-dihydro-9,10-methanoanthracen-
9-ylmethyl)-4-piperidinone (described in example 1m), the title
compound was obtained in 85% yield as a white solid, mp 195-200°C.
free base: 1H NHR (CDCl,, 250 MHz) 8.05 (dd, J=1.6, 4.9 Hz, 1H), 7.51
(dd, J=7.4, 1.7 Hz, 1H), 7.20 (m, 4H), 6.96 (m, 2H), 6.88 (m, 2H),
4.25 (s, 1H), 4.03 (s, 3H), 3.77 (s, 1H), 3.43 (s, 2H), 2.82 (m, 4H),
2.61 (d, J=1.1 Hz, 2H), 1.99 (m, 4H) MS (CI, CH4) m/z 447 (l+1,100),
475 (M+29,15), 429 (27), 449 (37) hydrochloride salt:-

Analysis for 027H27N202C1:



reacti on was warnmed to roomtenperature over 1.5 h. After stirring for 18
h, the reaction was quenched with the addition of water (10 nL). The
aqueous phase was extracted with ethyl acetat e (200 nL). The organic
extract was washed with water (2 X 100 nl), dried with anhydrous sodi um
sulfate, filtered, and reduced to an oil. The product was purified by flash
chromat ography over silica gel (100 nlL, -el4dent: 30% ethyl acetate in
hexane) to yield 0.99 g (73% of the title conmpound as a white solid. TLC
anal ysis (Rf 0. 23Cam%leedzyc, dhebhy dl,i B. T3sx¥nNeH.581H NVR [err] 300 MHz) 8.05

dd, J=4.9, 1.7 H d B 7 1H), 7.22 4H), 6.92
Em 5H), 4.27 (s, 1%0%91“"62 &gﬁo% o5 N 5H§" l?_,|)48(s (2rrn|) ?8’3(m

4H), 2.61 (d, J=1.4 Hz, 2H), 2.00 (m 4H) I\/IS (CI CH4) mz 413 (M+l, 100),
441 (M29, 13), 395 (24). The free base was dissolved in net hyl ene
chloride, diluted with et'her and aci di E led. W H\ et hereal HCl. The resulting
hydrochl oride salt was filtered, rins - esh ether, and dried in
vacuo (50[ erri<¢2, 1<Dipghew-9, IL(B-dIi)xydn-y';m-dleahadohnﬂxmbﬁ@,-ymth%)mperr] C

I(:gﬁ(rzlzj c 71%110@%]_};;%&%%%;%%&%( gl gged: C, 71.65; H 6.55; N, 6.19

1- (9, 10- O hydro- 9, 10- met hanoant hr acen- 9 yl met hyl ) - 4- ( 4- net hoxy- 3-
e At o oo RN TR
g)l;? glp ngd in ﬁ%g?Feﬁtﬂr%“gg"’m tle(gtﬂ'ﬂacl%xﬁﬂozgﬁfygi'?]% E’dec) rr1Pree base:
1H NVR [err] nitBabddnthBacka-9 é:ylmiat:hyl)SMﬁp@didﬂmﬁe,ldié tﬂﬂi}: co?npaﬁhd Rias4H) ,
517 (M olffhed b Ag0lold ne kbput 3estd: bthor 3% iyt 20 (>
12. 4 Hz, 2H) anhl98ig op @id) Irge baEke (@49 311,2402423hy1 acetate in hexane) free
base: 1H NMR (CDCl3, 300 MHz) 8.06 (dd, J=1.8, 4.9 Hz, 1H), 7.52 (dd,
J=1.8, 7.4 Hz, 1H), 7.18 (m, 4H), 6.90 (m, 3H), 4.23 (s, 1H), 4.03 (s,
3H), 3.77 (s, 1H), 3.39 (s, 2H), 2.82 (m, 4H), 2.61 (d, J=1.4 Hz, 2H),
2.01 (m, 4H) MS (CI, CH4) m/z 481 (M+1,100), 483 (63), 485 (12), 509
(M+29,9), 463 (26) hydrochloride salt:
Analysis for C27H26C12N202.2HC1=
Calculated: C, 58.50; H, 5.09; N, 5.05
Found: C, 58.24; H, 4.94; N, 4.89

The starting piperidinone was prepared as follows:
a. Methyl 2-chloro-9,10-dihydro-9,10-methano-9-anthracenecarboxylate

To a solution of 2-chloro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylic acid (described in example 1j) (10.03 g,
37.1 mmol) in toluene (100 mL) was added thionyl chloride (4.05 mL,

_ 55.7 mmol, 1.5 eq). The reaction was heated to reflux monitoring gas
evolution with a bubbler of mineral oil. Gas evolution ceased after
30 min at which time the reaction was cooled slightly under nitrogen
and a large excess of methanol (10 mL) was added. The solution was
again heated to reflux for 1 h, cooled to room temperature under
nitrogen, and stirred for 18 h. Aqiieous NaOH (2.5 N, 60 mL) was added
and the aqueous phase was extracted with ethyl acetate (2 X 70 mL).



(M1, 100), 441 (Mm29,12), 395 (14) hydrochloride salt: Analysis for [err]
Cal cul.ated: C, 63.88; H 6.49; N, 5.47 Found: C, 62.92; H, 6.20; N, 5.43
Exanpl e 34 1-(2-Chloro-9, 10-di hydro-9, 10- met hanoant hracen-9-yl met hyl ) - 4- ( 2-
met hoxy- 3- pyridyl ) pi peridin-4-ol Using a procedure simlar to that
described in exanple 32 except starting with _

1- (2-chl oro-9, 10-di hydr o-9, 10- met hanoant-hA8cen- 9-yl net hyl) - 4- pi peri di none
(described in exanple 1m, the title conpound was obtained in 85%yield as
a white sol i (comhined orgdteextracts vece srded owmer Nwihyfvous magesime)sudfaee,(dd,
J=1.6, 4.9 Hzpsiibdeq, {EH & td £ solid, Nhe tEdetibnZPrddiitt Vdk priFted M
oH) . 6.88 (m. 2] 4. i s,g"l:;&?f‘?fs& s, 397 77“(2’%, 1{, k) l(s?JZH),
2.82 (m 4H) by2fkash ghromatography owey siligs geh (239 mhp qleentla¥ ephyl 447
(M1, 100), 4deetdde?inliexandP %ol #ie1d 462 g3(97%)V 6 ahbl eivldecdpbind abnal ysi s
‘;ZT 6%;6” rH] T é)éjghﬁ'? @%@gﬁﬁgt%%d% 6%ic %f5o74§’, bz 2ep R G

1- (2, 7- D chl dweza®e)LOM8li (CLdr G4, alz m28% aHedntad) ac2a7- 931),n31hy(IM-29,1(13, 253

met hoxy- 3- pyridyl )Ricpes i di - Using a procedure simlar to that
described in (égthzlag gy)éxg%%t(git arting.with

1- (2, 7-di chl oro-9, 10-di hydro-9, 10-

met hanoant hr acen- 9-yl et hyl ) - 4- pi peri di none, the title conpound was
obtained in 36%yield as white solid 187-189[err] C (dec). TLC

anal ysis on t’he ’X"r"\i‘ﬂb%\’§é‘il?’?8‘70‘."§lr,°‘aci%‘ggmm’%’e‘loé’f'%ﬂ‘]amh%'xane) free base:
1H NVR [err] 300ar¥hzacéhedbrkakyrlate hnd, meth§l |3zchlddo-6-/mnit2o¢dd, J=1.8, 7.4

5 e (o0 S anfeedOs (Bl adung b ek e edblapndgfilebs O 377 (5

To the methyl 2-chloro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylate (described in example 35a) (20.33 g, 71.4 mmol)
was added solid ammonium nitrate (6.09 g, 67.8 mmol, 0.95 eq) and
trifluoroacetic anhydride (35.3 mL, 250 mmol, 3.5 eq) under nitrogen.
Cooled acetonitrile (0°C, 300 mL) was added and the suspension became
homogeneous within 5 min Although an ice bath was present, the
reaction exotherm warmed the solution to room temperature. Once the
reaction temperature began to fall, the bath was removed and the
reaction was stirred for an additional 30 min The reaction was
quenched with saturated aqueous sodium bicarbonate (200 mL) carefully.
The aqueous phase was extracted with ethyl acetate (3 X 200 mL). "
Combined organic extracts were dried over anhydrous magnesium sulfate,
filtered, and reduced to a partly crystalline produect oil. A portion
of the 7-nitro title compound (6.86 g) was purified from the crude
reaction mixture by crystallization from hexane/ethyl acetate ( 2
recrystallizations, 200 mL hexane: 50 mL ethyl écetate). The rest of
the material, including mother liquors from the crystallization, was
purified by flash chromatography over silica gel (500 mL. eluent: 10%
ethyl acetate in hexane increased to 12% over time). The two
purification schemes resulted in 10.83 g (46%) of 7-nitro title
compound and 6.59 g (28%) of the 6-nitro isomer. TLC analysis (Rf
0.26 (2,7), 0.22 (2,6), 10% ethyl acetate in hexane). MS (CI, CH4) m/z



2.01 (m 4H M (C, C#4) mz 481 (Mt1,100), 483 (63), 485 (12), 509
(M+29,.9), 463 (26) hydrochloride salt: Analysis for [err]: Calculated: C
58.50; H, 5.09; N, 5.05 Found: C, 58.24; H, 4.94; N, 4.89 The starting

pi peri di none was prepared as follows: a. Methyl

2-chl oro0-9, 10-di hydr o- 9, 10- net hano- 9- ant hr acenecar boxyl ate To a sol uti on of
2-chl oro-9, 10-di hydr o- 9, 10- met hano- 9- anthggcenecar boxylic acid (descri bed
in exanple 1j) (10.03 g, 37.1 mmol) in toluene (100 nL) was added t hi onyl
chloride (4.0%2,mn, 3355(17+1rm00), 335 (84), 3bBe(Mi@a¢11)3n2y6xs 3@ a(iad, 100)r, e332ux
nonitoring gaz @)%Oblghl % a bubbler of- mneral oil. Gas evolution
ceased after 8 n-at V\/m thtime the reaction was cool ed slightly under
nitrogen and a | arge excess of nethanol (10 nL) was added. The solution was

agai n heated 1Q rlfédhyr i-%iﬂoh-cmﬁbed 1t00d{ %mrm%éﬂms-wder ni trogen,
and stirred for 18 Aquéous m_) was added and the aqueous

phase was extractm?%eéﬁ xyi%"t—ﬁ at e (2 X 70 n). - 48 - Conbi ned
organi c extracts were dri ed over anhydrous nmagnesi um sulfate, filtered, and

Chr onat 0gr aphy over i 19 aagnengidof ey 2. Bhldnay 7on4Bro"s A atnyarg-,
C\Exﬁge)so]t ;)dyi dDeknéﬂhaﬁo@-@ﬁﬁlM)afeﬁ?dalrboxylalte (cdmspnihed m aaW@hByb)(:r()?sﬁilgl,izne
285 (M+1, 100) Ekc%éﬁ%"gg 2@59 g’ 3?%%(‘?%3 E%@wﬁﬁ?ﬁégﬁ ‘?g?é %aey

Met hyl 2-chl o857 @t} mqb i 89Xk oT TeaGiiORaVAS beatas KP Hedhwe Athekdshat e

Sngomgt Eylj 2- Qﬂﬁlé’rﬁr Bedlne Romogeneous. After heating for 2.5 h, the solution was
i r o-

2-chl oro-9, 10°8P lttBh Qgén‘ﬁg?‘tﬁgﬁr'ﬂa? S‘gféﬁl&gg ‘tée Tﬁ%@%@ﬁ&%f“?hed in

exanpl e 35a) ([RO.aluedus phade M8l ¢xtivasteldich 2ehyld agavave (INMilho aily.(6. 09 g,

67.8 mol, '%gm§¥ﬁgda£¥%anic extracts were dried over anhydrous magnesium sulfate,
filtered, and reduced to a solid. The téaction product was purified
by flash chromatography over silica gel (400 mL, eluent: 25% ethyl
acetate in hexane) to yield 5.06 g (76%) of the title compound. TLC
analysis (R¢ 0.16, 30% ethyl acetate in hexane). MS (CI, CH4) m/z 300
(M+1,100), 302 (33), 328 (M+29,9), 264 (12), 182 (11), 121 (11), 89

(44)

d. Héthyl 2,7-dichlore-9,10-dihydro-9, 10-methano-9-
anthracenecarboxylate

To a vigorously stirred solution of cupric chloride (161 mg,
1.2 mmol, 1.2 eq) in dry acetonitrile (5 mL) under nitrogen was added
t-butyl nitrite (90%, 0.178 mL, 1.50 mmol, 1.5 eq). This was followed
by methyl 2-amino-7-chloro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylate (described in example 35c¢) (300 mg, 1.0 mmol)
added in portions. Gas was evolving during this time and the color
changed form yellow/green to a dark yellow/brown. Stirring of the
reaction continued an additional 1.5 h after all the substrate had
been added. The reaction was quenched by the addition of 3 N HC1l
(10 mL). The aqueous phase was extracted with ethyl acetate (3 X 10
mL). Combined organic extracts were dried over anhydrous magnesium

sulfate, filtered and reduced to an oil. The reaction product was



trifluoroacetic anhydride (35.3 nL, 250 mmol, 3.5 eq) under nitrogen.

Cool ed acetonitrile (O[err]C 300 nm) was added and the suspension became
honobgeneous within 5 mn Al though an ice bath was present, the reaction
exot herm warmed the solution to roomtenperature. Once the reaction
tenperature began to fall, the bath was renoved and the reacti on was
stirred for an additional 30 mn The rea&bieon was quenched with saturated
agueous sodi um bi carbonate (200 nlL) carefully. The aqueous phase was
extract ed wipuriéidd) byaflssht ehroBatogi@phyrioyer GidicamgelotIfanlc edxentec 0% ver e
dried over gé}}éscﬁ?&aga'mawe L€ Yibld ¥38he 3757) SRUBRAiIE Partly

crystal line product ol ort e conpoun (6.86 Q)
was purifi eccompewnd e %r‘i!?éée &0 dd; OKL%W&Y@%W‘{: r%ggalﬁo?zmqhéﬂe‘?"r om

hex?nte/ )et herclﬁGEi&E Qn(h%ah@)?r wst ?¢|ﬂ i em): ags 32160%411 , Bexangl @f@mtsztsth hyl
acetat e ria I NCl udl n not her 1iquors rom e
243,320l B4, LIS . v

crystalli zat§ By fl ash chromat ography over silica gel (500
m.. eluent: 10% ethyl acetate in hexane increased to 12% over time). The.
two purificagtio o.§S 4. e s
conpound and6. 80 OL RS H-HERyded- 0 e thabid S hppphrdkefldibobiicragte
(2,7), 0.22 (2 6), 10%ethy| acetate in hexane). Ms (Cl, CH4) m z - 49 -
2,7: 330 (M1,100), 832 (3Bluiod%r bR hl).di%hﬁmzsoldm&ﬂy&@%,10332 (38),
358 (M+29,12) ¢. NMeth 2-am np-7-chl’oro-9, d0 rrgt hano- 9-

ant hr acenec 1a58a59-3ran a&‘*%‘?.??ﬁ@?l’%? ﬁeo(ﬁieﬁ%‘f‘?k‘? b exa‘“ple 33d) (3.25 g,

2- chl or o- 7- nigt, IZOnuﬂallbOndlﬁé):ﬂﬂideOfliﬁnﬂﬁéﬂhaﬁﬂl F1an; MoasBn easrdddey | ai e

hdded st anndURSERT GPTUELRR, (yink) o bEetg FRokidd pehalidised Faiod'g) 165
was heat ed tmmoleflOueqht wWhslighti mtherlb@cameldowmgddém Atheerededdonng f or
2.5 h, the n%?ﬂi*ﬁeﬁfﬁgg%ﬁg %eﬁ "dtCrdH tahifiia E@&h\%w vhi€n frahboyed by

10% NaCOH (20 ase was extracted acet ate (3 X
150 ni). cloudiness develops. e solvents are removed and replaced with 3 N

HC1 (50 mL) saturated with sodium chloride. The aqueous phase was
extracted with ethyl acetate (3 X 50 mL).  Combined organic extracts
were dried over amhydrous magnesium sulfate, filtered and reduced to
an oil. The procedure yielded 3.11 g (quantitative) of the title
compound and did not require addition purification.

f. 1;(2,7-Dichloro-9,10-dihydro-9,10-methanoanthracen-9-ylcarbdny1)
piperidin-4-o0l

Using a procedure similar to that described in example 1k
except starting with 2,7-dichloro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylic acid (described in example 35e), the title
compound was formed in quantitative yield as a viscous o0il. On the
basis of crude NMR, no additioﬁal purification or characterization was
pursued.

g. 1-(2,7-Dichloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-
piperidin-4-ol -

Using a procedure similar to that described in example 11
except starting with 1-(2,7-dichloro-9,10-dihydro-9,10-



Combi ned organi c extracts were dried over anhydrous magnesi um sul fate,
filtered, and reduced to a solid. The reaction product was purified by
flash chrorrat ography over silica gel (400 m, eluent: 25%ethyl acetate in
hexane) to yield 5.06 g (76% of the title compound. TLC analysis (Rf 0.16,
30% et hyl acetate in hexane). M5 (Cl, CH4) mz 300 (M1, 100), 302 (33), 328
(M+29,9), 264 (12), 182 (11), 121 (11), 8%1(44) d. Methyl

2, 7-di chl oro-9, 10-di hydro- 9, 10- net hano- 9- ant hr acenecar boxyl ate To a

vi gorously stlile‘nhedomthna¢m9tw10@ub¢ﬂyd)niﬁeo‘ddtte-4egbJidng';»ribeﬂ inrekamplle? eq)

|n d | 90%
0178 1. S ofd P, chlbiRfd s 20iRd S BYOPeLE B ke Bbifa.(90%
2- ami no- 7- chl%ﬂgaiﬂﬂalfﬁfdpol% 1] r?é!l)ﬁhmegateaﬁpmegégﬁbcggb%| CHY m/z

(described i n37xanPl,208pE )3763(&)”93771(@) JT501 ) (Mdderyi, n3FPr(Lgpns. Gas was
evolving during this tine and the color changed formyellow green to a dark

yel l ow brown. Stirring of the reaction continued an additional 1.5 h after
all the substhat &~ (Bd-Dichloaddyd0-dihydred; 10-aethasoanubradeadd fplmetieylydé+ t | on
of 3 NHA (10 rﬁb ergggn&%ueous phase was extracted with ethyl acetate (3 X
10 m.). Conbi ned”st gani c extracts were dried over anhydrous nagnesi um
sulfate, filtered and reduced to an oil. The reaction product was - 50 -

purified by flash chrgggip qr?wtw%%iﬁua&ceo hht (RRcPibedeid Yxamp ) Yon
(0]

met hyl ene chl oride in hexan ield 23 th t|tIe conmpound
as a white sdiXcgPt Hterting yith 'r7] dé‘:@é’mzlr%%%n&ﬁi'?%nge ghl oride in

_hexane). I\/B (xﬁthaﬁ‘&h):hﬁidén3ngwﬂyﬁﬁipeﬁﬂin-(@%l (di’g3r:(l@d, iR &xafpld) 35@Y,
bord) To a ol B, GHT Samiabiin b Bisied, &7 39E VIRAY. 35 ATNAAC RGB! ! ©

met hano- 9- antﬁm&tmd&gtﬂ)ﬂﬂ 0¥ ethwdcacdragei in bﬂ&mﬂ)e BS(!I){R(G?Dg53g 2500. 2
L mol) in tet rxﬂi})jdfoﬂ‘#r(én/ﬂ?t?%mz}f)l #1137 QMg 1Ve 208 893 (dd, J-=7.8,
1.8 Hz, 2H), 4.29 (s, 1H), 3.46 (s, 2H), 2.96 (t, J=6.1 Hz, 4H), 2.63
(d, J=1.3 Hz, 2H), 2.45 (d, J=6.1 Hz, 4H) MS (CI, CH4) m/z 372
(M+1,100), 374 (64), 376 (12), 400 (M+29,9), 338 (31), 289 (7)

Example 36
4-(2-Hydroxy-3-pyridyl)-1-(9,10~-dihydro-9,10-methanoanthracen-9-

ylmethyl)piperidin-4-o0l

To a dimethylformamide solution (3.5 mL) of sodium hydride
(60% in mineral oil, 58 mg, 1.46 mmol, 2.5 eq) under nitrogen was
added ethanethiol (0.108 mL, 1.46 mmol, 2.5 eq) via gas tight syringe.
Once gas evolution had ceased, a solution of 1-(9,10-dihydro-9,10-
methanoanthracen-9-ylmethyl)-4-(2-methoxy-3-pyridyl)piperidin-4-o0l
(described in example 32) (240 mg, 0.58 mmol) in dimethylformamide
(2.0 mL) was added in a single portion. After the reaction had
refluxed for 2 h, it was cooled to room temperature and diluted with
vater (25 mL). The resulting precipitate was filtered and purified by
flash chromatography over silica gel (140 mL, eluent: 15% methanol in
methylene chloride) to yield 190 mg (83%) of the title compound as a
vhite solid. TLC analysis (Rg 0.10, 15% methanol in methylene
chloride). 1H NMR (CDCl3, 300 MHz) 7.36 (dd, J=2.0, 7.2 Hz, 1H), 7.23



aqueous solution (35 nL) of I|ithium hydroxi de nonohydrate (4.28 g, 102
mml ,. 10 eq). A slight exothermoccurred on addition. The reaction was
stlrred Jvigorously for 18 h at roomtenperature over which tine a
cl oudi ness dével ops. The solvents are rempved and replaced with 3 N HJ (50
m.) saturated with sodiumchloride. The aqueous phase was extracted with
ethyl acetate (3 X 50 nL). Conbi ned organhise extracts were dried over
anhydrous magnesium sul fate, filtered and reduced to an oil. The procedure
yi el ded 3. 11 (n,(5Hpn6.9at@mye)),0b.3hddd; tJ=6.To6p8 Hd M) §i82 (6v HBguhsdY

addition purificatyo -

1-(2,7-Di (F:)hl OG Sﬁilogdl'énfgr'omy 16 8r?et(ﬂa ht hr%c(%’- oovi Hz m%’ 2.00 (m,
pi peri di n- 4- AH)wsi B9 £mpr2H3 U861 siGHA) /% 03?%45*5@199{1 tf@a (Mt gx%\)nple’@l 1k
except starting)Wid feed paise Waer ei&oieedilihydéﬂmﬁon&e maoclﬂoride,

ant hr acenecar iCc a esc title conpound
was f or ned irﬁ%}ﬁ*&% Hfﬁ/@gg @é‘faﬂgrﬁﬁf%ﬂ et s of crude
NVR, no addi tp:@ﬁﬁbimédfbycathmdmluﬂbnr adhersadat vam fidtened; stiaded grith .
1-(2,7-Di chlg Y. 9, 0 Oyl I

pi peri di n-4- o€ fg #&tgyf ghgd’ura}é‘gs‘lilérqniapa‘Pn ggéﬁgﬁ%syl%%g@n)lexanp e 11
except startiyigldia lvhit¢ ZoYidi opl ¥50189A®B- di hydr o- 9, 10- - 51 -

met hanoant hr g @r ORYIn pgrgH@!ln 4-ol (described in exanple 35f),
the title coaﬁ%%g%%iy 621¢ rTé Zwa %yl eld as & white solid. TLC anal ysis

(Rf 0.15, 50% et h%l%&e'f% :eCy rPGhéia#e) -0 Nod:-9T1) mz 373 (M1, 100), 375

(62), 377 (9), 401 (MréshdtOf, 63968{ }H3)5180; N, 5.93

1- (2, 7-Di chl oro-9, 10-di hydr o- 9, 10- et hanoant hr acen- 9-yl net hyl ) - 4-

pi peri dinone Using a procedure simlar to that described in exanple 1m

except starting with 1-(2, 7-dichl oro-9, 10-di hydro-9, 10-

nmet hanoant hr acen- 9-yl net hyl ) pi peri di n-éiﬂnlédgscri bed i n exanple 35g),
4-(4-Hydroxy-3-pyridyl)-1-(9,10-dihydro-9,10-methanoanthracen-9-

ylmethyl)piperidin-4-ol

Using a procedure similar to that described in example 36
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-(4-methoxy-3-pyridyl)piperidin-4-ol (described in example
33), the title compound was obtained in 94X yield as a white solid, mp
233-235°C. free base: 1H NMR (D6 DMSO, 250 MHz) 7.64 (s, 1H), 7.62 (d,
J=7.1 Hz, 1H), 7.26 (dd, J=2.1, 6.2 Hz, 2H), 7.20 (dd J=1.7, 7.7 Hz,
2H), 6.91 (m, 4H), 6.55 (s, 1H), 6.12 (d, J=6.9 Hz, 1H), 4.31 (s, 1H),
3.38 (s, 2H), 2.69 (m, 4H), 2.48 (s, 2H), 1.96 (m, 2H), 1.59 (m, 2H)
MS (CI, CH4) m/z 399 (M+1,100), 427 (M+29,15), 381 (88) hydrochloride
salt:

Analysis for C26H26N202 .2HC1.1. 1H20.
Calculated: C, 63.57; H, 6.21; N, 5.70
Found: C, 63.61; H, 6.10; N, 5.60

Example 38
4-(6-Hydroxy-2-pyridyl)~-1-(9,10-dihydro-9, 10-methanoanthracen-9-

ylmethyl)piperidin-4-ol



he title conpound was fornmed in 39%vyield as a white solid. TLC anal ysis
Rf 0.-18, 20% ethyl acetate in hexane). 1H NVR [err] 250 MHz) 7.17 (d, _
=7.7 Hz, 2H), 7.13 (d, J=1.8 Hz, 2H), 6.93 (dd, J=7.8, 1.8 Hz, 2H), 4.29
s, 1H), 3.46 (s, 2H), 2.96 (t, J=6.1 Hz, 4H), 2.63 (d, J=1.3 Hz, 2H), 2.45
d, J=6.1 Hz, 4H Ms (Cl, CH4) miz 372 (M1, 100), 374 (64), 376 (12), 400
(M+29,9), 338 (31), 289 (7) Exanple 36 _ 53 - '

4- (2- Hydr oxy- 3-pyridyl)-1-(9, 10-di hydro- 9, 10- net hanoant hr acen- 9-

yl met hyl') pi peri di n- 4- dlsid® a2 peédeduby |Siailaivdeciintl dédcaibéd ih @tampé 350di um

hydri d 60% | ] | il , . , .5 d iI
Tied” ot hanor iksPe( SEadsaSk el 18 10 lRelI00. 1 pReBabatifingholla POCD YO0
gas evol ut i onyheethglbldie (6-metboky+2kpyridyl Jpiperiding#+odd(dessribed in example
th th - | =4 (9. npt CVCS ' ' idi -
(Gooar s badt | nigly. ¥ny (TEAQ Copdudd wlE ifated B fdod yadiunay € bhire 5{3}32"2. o)
vas added in MEAGTG (def11 Eree Amber WhHE dGPGlon2BANHEL(T-Retibor=D T |1
| ed t t , &y, dd.logt Hj ) 6vas rd, (2=8.9Lhz, ThY, 6. .
s ol Lo eyt . o 1 e o, 1
over silica g’ (I‘fgoﬁryf,' Jaehr20 B%%F%anér | i Shetyl dntd Sd§ 0

yield 190 ng (B32H)pf2.7Be(nt,i 2He, CoSDqdndi=s 0aHzyhREYE, 4008 A dt]LIz4abald2si7s (Rf

0. 10, 15% nethan i t hyl h [ : 0 ) %436
(dd, J=2.0, 7 %‘,” el G, 385 WY, e ’m”}gm%es@gg’%ﬁﬁ fé«?,('gﬁglt’%dd,
J=6.7, 6.8 Hz44311p1) 5382 (B 4)4HP, (WY7hydrochlyridg spdtés, 2H), 2.84 (m 2H),
2,61 (d, J=1 fndlgetdthor &; 010, BhiL.0l78G0km 2H) NS (G, C) miz 399
(H+1, 100), 427 ( 2&“1) 3825;%’?) The freé base s dissolved in

met hanol / met hyl en&? gtedie T £4-4P7 ithdSwiHnNethdPeal HO and the

hydrochl ori de salt wagomidcCpidanes Hyyeerdien, d.l7ati on. The salt was
filtered, rinsed with fresh diethyl ether, and dried in vacuo (50[err]C, 75
pascal, 18 h) to yield a white solid, np 195-199[err]C '

t
(
J
(
(

Example 39
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl ) -4-(2-N-methylamino-
3-pyridyl)piperidin-4-o0l

A solution of n-butyllithium (2.0 M in hexane, 7.0 mL,
14 mmol, 6.3 eq) was added to tetrahydrofuran (25 mL) precooled to
-72°C under a nitrogen atmosphere. A large excess of methyl amine
(40 mL) was condensed by a dry ice jacketed addition funnel and added
dropwise to the butyllithium solution. After stirring for 15 min,w
1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl) -4- (2-methoxy-3-pyrid
yl)piperidin-4-ol hydrochloride(described in example 32) (1.00 g, 2.22
mmol) was added in a single portion. The reaction was allowed to warm
to room temperature and excess methyl amine was vented. After
refluxing the solution for 18 h, the flask was cooled to room
temperature and treated with water (25 mL). The aqueous phase was
extracted with ethyl acetate (3 X 25 mL). Combined organic extracts
wvere dried over anhydrous sodium sulfate, filtered and concentrated to
an oil. The reaction was purified by flash chromatography over silica
gel (60 mL, eluent: 40% ethyl acetate in hexane) to yield 520 mg (57%)
of the title compound as a white solid. TLC analysis (R¢ 0.16, 30%
ethyl acetate in hexane). 1H NMR (CDC13, 300 MHz) 8.05 (dd, J=1.4, 4.9



Anal ysis for [err] Calculated: C 66.76; H 6.01; N, 5.99 Found: C, 66.98;
H 5.90; N, 5.93 Exanple 37

4- (4- Hydroxy-3-pyridyl)-1-(9, 10-di hydro-9, 10- met hanoant hr acen- 9-

yl met hyl ) pi peridin-4-ol Using a procedure simlar to that described in
exanpl e 36 except starting with 1-(9, 10-di hydro-9, 10- net hanoant hr acen- 9-
yl et hyl ) - 4- (4- net hoxy- 3- pyri dyl ) pi peri di 544-0l (described in exanple 33),
the title conpound was obtained in 94%vyield as a white solid, np

233- 235[err] @z, 1)y Bazk'(mll—BH\JIVRG(SE{S (D\VEO) , 26:G7\Vrid), I=50,(%,3 Be) ,1H),62 (d,

%:5-11 T ay Hg 43, é@ (135’,1 J37- (Jsiz?g)z 5247 %g) HZZH7) 2 9(7dgd,3 = .Z’Hf7 3711)3 ;ég’d*)’
2H) , 5o (m(mmn),zzm ddenrs da. ¥m112H)“2:12 2eR0 Ay Joik-0 iz, %!94) ’
mz 399 (M .180tm, 48, (1'\/%3 "K Haal (@5etnby drciier fida, S89)L snal ysi s
{\I’or 5[ g(r)r]Exa%I C l%glltSE), 394 (gg’) ree base vas d?szglvig Pn me&ylene ghlonde,
4- (6- Hyd -trelyéd @ith -elkceSs bthaiduldnCE,9 aid-tiet Ippdrochldiide eyall-
ylgetmlggr%erlgyé-?oh é- 3. - Ugi racedure sgm b By hat
described in pgfgﬁtgtgé ué’fge‘b{iug%ﬁ t"f‘ﬁ‘g d\%e?li;ﬁ sther. “th 5r°°?'1°r e salt
1- (9, 10- di hydtas- Silxereds hdnsehwitihdarsl9-ether, and dried in vacuo (50°C, 10

yl methyl) - 4- ( seﬂ hqwn tBYj}iéiH' wlmwﬂm@ éolqh (:ﬂ:eﬁﬁdiizti‘idc Regyanpl e 13),
thetltlecorrpoun was tained in 65 as a white 30|d(

218- 222[err]éﬂ€d&l}s PFébﬁmlho 1Nﬂ§3-(CDCI 3, 250 MHz) 7.39 (dd J=7.1,
7.7 Hz, 1H), 7.20cdlenlétdd: 6, ¥4.%49 H4HD.626.M28(86 J=8.9 Hz, 1H), 6.15 (d,

J=6.4 Hz, 1H), 4.50 47 2H), 2.94 2H) |
2.73 (m 2H)H? 2.59 (Eipr‘ﬂfdl %’H)l—‘ié' é%H}' (§6§8|_Q’dt81 (S 1;?7 (m 2%

10;

Example 40
1-(9,10-Dihydro-9, 10~-methanoanthracen-9-ylmethyl) -4~ (2-N-propylamino-
3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 39
except employing propyl amine, the title compound was obtained in 79%
yield as a white solid, mp 215-220°C (dec). free base: 1H NMR (CDCl
300 Hﬁz) 8.01 (dd, J=1.7, 4.9 Hz, 1H), 7.21 (m, 5H), 6.93 (m, 4H),
6.45 (dd, J=4.9, 4.9 Hz, 1H), 4.27 (s, 1H), 3.47 (s, 2H), 3.39 (dt,
J=7.1, 5.2 Hz, 2H), 2.90 (m, 2H), 2.73 (dt, J=2.9, 11.0, 11.2 Hz, 2H),
2.60 (d, J=1.4 Hz, 2H), 2.02 (m, 4H), 1.65 (m, 2H), 0.99 (t, J=7.4 Hz,
3H) MS (CI,CH4) m/z 440 (M+1,100), 468 (M+29,15), 422 (11)
hydrochloride:salt-
Analysis for C29H33N30 .2HCL.0. 6H

Calculated: C, 66.56; H, 6. 97 N, 8.03

Found: C, 66.39; H, 6.96; N, 7.66

3,

Example 41
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl) -4~ (2-N-propylamino-
5-pyridyl)piperidin-4-ol



Hz, 2H), 1.79 (m 2H) M5 (Cl, CH4) mz 399 (M1,3), 427 (M29,0.3), 443
(41), -381 (-0.4), 19 (100) hydrochloride salt: Analysis for [err]:

Cal culated: C, 64.40; H 6.13; N, 5.78 Found: C, 64.40; H 6.28; N, 5.72
Exanmpl e 39

1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- (2- N- et hyl am no-
3-pyridyl)piperidin-4-ol A solution of n-b88y lithium (2.0 Min hexane, 7.0
m., 14 mmol, 6.3 eq) was added to tetrahydrofuran (25 nL) precooled to
-72[err] C under a nitrisjsg aprocedvaecsimdlan tgethatc describeduinhgkamplendd (40
) was condepsaghbyrddny 4148 | AQK T AN ), MaleRRRlantRthRdds dr opw se

to the butyllithi'umso i ter stirfing r 15 mn,
1- (9, 10- di hydyimerhyd) rfis(R=merkerrros@Bridylypinarigin-410} Adeseribed. in syample
o) s a0 1T 8 Sl S oLt T uh S KoM O AL
[ 1.QR.

room t enper at Z?'éitgﬁﬁ %)?’g'g 3 cpﬂquqﬁﬁi ﬁ?zié\n?pv%ﬁ'ﬁ?ﬁ%?fig?) T eﬁ“gﬁnﬁ&ﬁiﬁe
solution for @8 the €hee ﬂ:hssk(R\ka&.ZSﬁhh athyd mumd)engmea:)asa ﬁHchﬂ!r e?t ed (3.

th t 2 . r
Wl water cg n&(tl??éi)@, ﬁd‘ﬁnéﬂ%?ﬁgﬁisé‘%rs‘gﬁ%r ﬁ’ﬁz,aﬁ%ﬁ g%%%fts Yh, AR 3,

X 25 ni). organi ¢’ extr i"ed’ over roaé sodi umn

sul fate, filtérdld (Badtent (Bi ddl)s H-38 61) J=81e HeeddDi ob SRa b tni 56 by
flash chromat ggr am% o). 1f g§' hig2 08k @Ozmt,, 3¢bo'qat; A9%etnglaAcehpte in
hexane) to yield 5 0% ( 7’% 8? the title cgrrp7ound as a whlts solid. TLC
analysis (R 6:8%b (mgo¥et hyAl 4eer JELLi/n Acteartd)” Hep FR Pl (805 iMilZ 8. 05
(dd, J=1.4, 428), 2.0554t; J&&.4)1H3.27. 221(ma, 5H), 1679m,n2H¥HL.65.(47 ZH)J,

14 2 v oty 0 F U (1T 3R 36 s o ool ) ey oy Mldbe Gl by,

J=4.2 Hz,
J=1.0 Hz, 2H) 422.(08) (hpdraehloridéalty 2H) M5 (Cl, CH4) miz 412 (M1, 100),
440 (Mr29, 15) ani%A16 200 55‘961*3f3ﬁ3?@-2h@59)-‘99ﬁ201-i ssolved in nethylene chloride,

Calculated: C, 67.37; H, 6.92; N, 8.13
Found: C, 67.35; H, 6.93; N, 8.12

Example 42
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(2-methoxy-3-
quinolinyl)piperidin-4-ol

To a cooled solution (-72°C) or t-butyllithium (1.7 M in
pentane, limiting reagent, 1.90 mL, 3.19 mmol) in tetrahydrofuran
(24 mL) under nitrogen was added several drops of diisopropylamine
(catalytic amount). This was followed by 2-methoxyquinoline (0.69 mL,
4.39 mmol; 1.38 eq). The reaction was stirred at -72°C for 1 h,
warmed to 0°C and stirred at this temperature for 3 h. After
recooling to -72 °C, a solution of 1-(9,10-dihydro-9,10-
methanoanthracen-9-ylmethyl)-4-piperidinone (described in example 5d)
(1.00 g, 3.30 mmol, 1.03 eq) in tetrahydrofuran (3.0 mL) was added
dropwise to the lithioquinoline solution. The reaction was stirred at
room temperature for 18 h and quenched with water (10 mL). The
aqueous phase was extracted with ethyl acetate (200 mL). The organic
extract was washed with water (2 X 200 mL), dried with anhydrous

sodium sulfate and reduced to an oil. The reaction mixture was



treated with excess ethereal HC, and the hydrochloride salt precipitated
upon dilution with diethyl ether. The hydrochloride salt was filtered,
rinsed with fresh ether, and dried in vacuo (50[err]C, 10 pascal, 18 h) to
yield an off-white SO|Id np 220-221[err]C (dec). Analysis for [err]

Cal cul ated: C, 64.54; H, 6.62; N, 8.36 Found: C, 64.62; H 6.64; N, 8.12 -
Exanpl e 40 - 56 -

1- (9, 10- Di hydro-9, 10- et hanoant hr acen- 9-yl net hyl ) - 4- (2= N- pr opyl am no-
3-pyridyl) pi pewrified byoflashi @ommglaphtumesisﬂiea ged (198t mise edueritsd25%

le 39 SFMA
T 7006 yi ol o LA dEdRatY sOndyaRy @E‘"‘z‘%%“ﬁ% ;éﬁ‘ec R B e B
[err] 300 VHAS 8. tediplislvl TLC anajypgs (Ry)0 BHpceatgsin m 4H)
6. 45 (dd J—che&anél 91i=ﬂzuunllc&nc » 2250( HHz )L ). 89 3(s471s()s, 7281) (d3.838.4dlz, 7m),. 1,

3ol 4 e 7283%42 et it o CPimn, B8, 9oty 9rq by 2 13 o 920 (6
(Cl, CHa) rﬂz TA80HZ MLE) 10023 @6S4EM-BO9AHm, 4D ¢420) (hydHOchA.d6i Gey SHNE: .
Anal ysis for 7{ 22 {5{ q:ﬁ# cyl ?e&: 51),65.8‘3;6;@14,“5. 92;63'\'(5,8-2% onngd('m C4Hf56. 39;

H, 6.96; N,
1- (9, 10- Di hymso(gl,mﬂhttma{ano‘eﬁ& Mtlod A0 D, WO RetMyP)192, (2AN{P3 b Fhe ofregobase

5-pyridyl) pi Raki @id¥otvéd in meth§§ene PRiside, Pheateh WetisidthbAdall fict,nahd

ge?gr Ilgegl L;ﬁsa@)%gcﬁﬁqﬁgge ﬁ{raiz{:ékg _pitaped with ether dilution. The
yl met hyl ) - 4- (sd1n@tvagxFifreppd,) dithged peth (ﬂrlsmmbﬂ(;descherbeﬂd idried aimplacubl)

and enpl oyin upl 1. ne, 08%|eldas
2 i to o yarPrehao BT i Backe wiphe A e B a " 2R a3 0g ety
Analysis on C31H301~1202 .1.5HC1:
Calculated: C, 71.98; H, 6.14; N, 5.42
Found: C, 71.78; H, 6.07; N, 5.40

Example 43
4-(2-Benzothiazyl)-1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-
piperidin-4-ol

Using a procedure similar to that described in example 42
except employing benzothiazole, the title compound was formed in 65%
yield as a white solid, mp 307-310°C (dec). free base: 1H NMR (CDCIS,
300 MHz) 7.97 (d, J=8.0 Hz, 1H), 7.87 (d, J=8.0 Hz, 1H), 7.47 (dd,
J=8.0, 8.0 Hz, 1H), 7.37 (dd, J=8.0, 8.0 Hz, 1H), 7.23 (m, 4H), 6.94
(m, 4H), 4.30 (s, 1H), 3.50 (s, 2H), 3.10 (s, 1H), 2.97 (m, 2H), 2.76
(m, 2H), 2.63 (s, 2H), 2.32 (m, 2H), 1.89 (m, 2H) MS (CI, CH4) m/z
439 (M+1,100), 467 (M+29,18), 421 (15), 89 (50) hydrochloride salt:
Analysis for CZ8 26N208 -2HCI1. H20
Calculated: C, 63.51; H, 5.71; N, 5.29
Found: C, 63.26; H, 5.38; N, 4.76



of the free base (Rf 0.25 in ethyl acetate). free base: 1H NVR [err] 250
MHz) 8.18 ¢d, J=2.5 Hz, 1H), 7.54 (dd, J=2.5, 8.7 Hz, 1H), 7.21 (m 4H),
6.93 (m,4H), 6.35 (d, J=8.7 Hz, 1H), 4.50 (br t, J=5.6 Hz, 1H), 4.27 (s,
1H), 3.46 (s, 2H), 3.20 (dt, J=7.0, 5.9 Hz, 2H), 2.88 (m 2H), 2.71 (dt,
J=11.7, 2.4, 11.7 Hz, 2H), 6.61 (d, J=1.3 Hz, 2H), 2.05 (dt, J=4.4, 13.2,
12.1 Hz, 2H), 1.72 (m 2H), 1.62 (m 2H), 5299 (t, J=7.3 Hz, 3H M
(C,CH4) nlz 440 (M1, 100), 468 (M+-29,18), 422 (56) hydrochloride salt:
Analysis for [err]: Calculated: C, 67. BXample & 92, N, 8.13 Found: C, 67. 35;

H 6.93; N 8,1 a A - . _g_ e _

™ (9 10- D hyab oCu NP rfrSd 0 merhancenthracen: o ylmeshyl) -4 2zpyridgInethyl)

qui nol i nyl ) pi pteerddin-$-0l To a cool ed solution (-72[err]C) or '
t-butyllithium (1.7 Min pentane, limting reagent, 1.90 nL, 3.19 muvol) in
tetrahydrofuran (24 nl) under nitrogen was _add'ﬁng veral drops of

di i sopropyl ani ne (cat V0% @ BFRRFALYE sipilar, ke I gibgd in example 42

2; met7 gfxyqricnfekdm ﬁ®1691ﬁ§_2-1§i&gim;oiuée Jti&&etex@)npoﬁ{iewaeaﬂb&m_ ?n inas fti rrfed
at -72[err or war 0 r Sti L€ | ey atur or
3 b “After reRURRRAS T f 4 phLER Sofll, g 2052070 (el Rt
net hanoant hr aBiEh(GDG1yye 800 MAz)l-Hkpefs ,dilbnd - 5 e(derdtfed Hay dRpnpl.&7 Sa@), (1. 00
g, 3.30 mmol, gy O, &fl)(m) mﬁ)e,tz.aésyﬁépfﬁt??@.@-&,ﬂbﬁn,\Afésmctq.@dzﬂr,oewlsqst0
the |ithioquinol’ine sol UtioA. The reaction was stirred at rfoomtenperafure
for 18 h and #lenéndd (# tHwat et (10 2H)) 1-PRe(Mglibud - fhdfe HWRsHExtGact ed
with ethyl acendt @/ 2897 n1, 1009, 04ZRNMF2K1D Y AGTIVET ) WapdiedhVdride Veige (2 X

200 mL), drie it hydr Qus.. s0di sylfate and reduced to an oil. The
reaction mi xtg?a\gyﬁgﬁaﬂr 8273%8’-‘2%2*‘&%5&1@ flash chr omat ogr aphy over silica
gel (100 ni; el ueGalcudated:t Byl65a82s d,e6i69;hHxenék to obtain 1.00 g (66% of
the title compound  goyng, ¢, 65.34; H, 6.46; N, 5.50

Example 45
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4- (2~
methoxy-3-quinolinyl)piperidin-4-ol -

Using a procedure similar to that described in example 42
exceﬁt starting with 1-(2-chloro-9,10-dihydro-9,10-methanoanthracen-
9-ylmethyl)-4-piperidinone (described in example 1lm), the title
compound was formed in 46% yield as a white solid, mp 225-230°C (dec).
free base: 1H NMR (CDCl,, 250 MHz) 7.90 (s, 1H), 7.82 (d, J=8.2 Hz,
1H), 7.69 (dd, J=1.1, 8.1 Hz, 1H), 7.60 (ddd, J=1.5, 7.1, 8.2 Hz, 1H),
7.38 (m, 1H), 7.20 (m, 4H), 6.94 (m, 4H), 4.25 (s, 1H), 4.17 (s, 3H),
3.79 (s, 1H), 3.46 (s, 2H), 2.85 (m, 4H), 2.62 (d, J=0.9 Hz, 2H), 2,08
(m; 4H) MS (CI, CH4) m/z 497 (M+1,100), 499 (39), 525 (M+29,20), 479
(29) hydrochloride salt:

Analysis for C31H29N202C1.H01.H20
Calculated: C, 67.51; H, 5.84; N, 5.08
Found: C, 67.63; H, 5.51; N, 5.02



as a white solid. TLC analysis [err] 0.19, 25%ethyl acetate in hexane). 1H
NVR [-err] 250 MHz) 7.89 (s, 1H), 7.81 (d, J=8.4 Hz, 1H), 7.88 (d, J=7.7 Hz,
1H), 7.%9 (dd, J=6.8, 7.3 Hz, 1H), 7.38 (dd, J=7.4, 7.5 Hz, 1H), 7.23 (m
4H), 6.93 (m 4H), 4.27 (s, 1H), 4.16 (s, 3H), 3.80 (s, 1[err]), 3.49 (s,
2H), 2.87 (m 4H), 2.63 (s, 2H), 2.09 (m 4H M5 (C, CH4) mz 463
(M+1,100), 491 (Mm29,19), 445 (23) The frse -base was dissol ved in nethylene
chloride, treated with ethereal HCl, and the hydrochloride salt was -
precipitated with ether diIution The Exahple #bs filtered, rinsed with fresh

di et hyl et hen d %:h(a? lrﬁ:'h - 18, 1 8?% )2
white solid, lrrg&‘;i 35 ec 5 An% (Sc/ésnl éo%n Fﬁfi)] R @irﬂ%ﬁ*a egﬂ ﬁ)
71.98; H, 6. pipenddin- ’ﬂ-@ Found C, 71.78; H 6.07; N, 5.40 Exanple 43
4- (2- Benzot hi azyl ) - 1- (9 10- di hydro-9, 10- et hanoant hr acen- 9- yl met hyl ) -

Do o, SSSUNES GLEh 1\ B, o SR P B PR 12
as a white sghe hbsepca3®f- Sdi¥ent rfof (3lardh. wmideeenitarsgen.1l HDMéURy] eetther 300 M—Iz)
107 957 iy B bk i iy s, o olyndyh
1H), 3.50 (swael-gt:.rsed(hger;ously foz. v additivipl 15 min (ak vizigh times3 (s 2H)
" (5 b el 0B I Vel ity
63.51; H, 5. ¥he ngac ioz'gfi:%ﬁhan wrtionsc. The rsa%mN'aS4r?§1uxed fa573_h eanpl e
44 1- (9, 10- Dabyie0cBigiaraetdtanoton bidGeBodted B&tddph )retpératuyel dyl met hyl ) -
pi peri din-4- ?l(9,10-Dihydro-9,10-methanoanthracen- 9-ylmethyl)-4-piperidinone

(described in example 5d) (0.30 g, 1.00 mmol) was added dropwise as a

tetrahydrofuran solution (25 mL). After stirring for 18 h, the

" reaction was quegched with water (10 mL). The aqueous phase was

extracted with ethyl acetate (200 mL). The organic extract was washed

with water (2 X 100 mL), dried with anhydrous sodium sulfate,

filtered, and reduced to an oil. The reaction mixture was purified by

flash chromatography over silica gel (25 mL, eluent: 20% ethyl acetate

in hexane) to yield 0.29 g (69%) of the title compound as a white

solid. 1H NMR (CDCl;, 300 MHz) 7.23 (m, 2H), 7.13 (m 4H), 6.88 (m,

6H), 4.25 (s, 1H), 3.78 (s, 3H), 3.41 (s, 2H), 2.76 (m, 2H), 2.66 (s,

2H), 2.57 (d, J=1.2 Hz, 2H), 2.52 (m, 2H), 1.67 (m, 2H), 1.47 (m, 2H),

1.57 (s, 1H) MS (CI, CH4) m/z 426 (M+1,100), 454 (M+29,13), 408 (20)

The free base was dissolved in methanol and methylene chloride,

acidified with ethereal HCl and the salt precipitated with ether

dilution. The hydrochloride salt was filtered, rinsed with fresh

ether, and dried in vacuo (50°C, 10 pascal, 18'h) to yield a white

solid, mp 267-268°C (dec).

Analysis for C,gHy, N0, -HC1.0.7H,0:

Calculated: C, 73.39; H, 7.09; N, 2.95
Found: C, 73.48; H, 6.85; N, 2.85



Using a procedure simlar to that described in exanple 42 except enploying
2-picoline, the title conmpound was fornmed in quantitative yield as a white
solid, np 205-207[err] C (dec). free base: 1H NNR (CDC13, 300 M+z) 8.40 (s,
1H), 7.53 (d, J=7.7 Hz, 1H), 7.17 (m 6H), 6.91 (m 4H), 4.25 (s, 1H), 3.42
(s, 2H, 2.78 (m 2H), 2.71 (s, 2H), 2.58 (s, 2H), 2.54 (m 2H), 1.68 (m
2H), 1..46 (m 2H) Ms (Cl, CH4) mz 397 (Msd, 100), 425 (M29,19), 379 (17)
hydrochl oride salt: Analysis for [err] Calculated: C, 65.32; H, 6.69; N,
5.64 Found: C, 65.34; H, 6.46; N, 5.50Efanplpl 4y 45

1-(2-Chloro-9 - g - Oy it Ceh- 9z -4-
et hoxy- 9 qui i G LI, SRARPAN- 80 e e B Bl koS Smetty) -
described in -ﬂmg@%%bxcept starting with
1- (2-chl oro-9, 10-di hydro-9, 10- met hanoant hr acen- 9-yl et hyl ) - 4- pi peri di none

described in exanple_1m‘ the title coppound s fornmed jn 46%vyjeld as a
White Sorid mp 5ob. S¥ELE A Precsdkse sRLBTAQ dhat feseRibed i SABbIEP 700
Ssi él-l)7 I 8525e:(2dtpt3en2113yﬂ$ 41¢ﬁlor3b&ﬁy1§hhlo:}fde,lthé3.tlglté ,coﬁnbbunﬂarﬁé) (ddd,( .

=1.5, 7.1, : . , \ : S,
1H) . 4.17 (s,f%‘i‘-”r?fz’ iyt g (%i,eﬁlésﬁhs‘.%e(ss‘fﬁgm",m E.éjé_i)gﬁ(r’n]c‘ }ﬁ%,gnbz‘.s%z ’(Hg,“ﬁ‘?:o. 9
(V25,200 3750 ot o o5 40, 8 akpr L6 s, Gty iy

: : r i79e ¢S alyky VY& SokPr rdg, Calic ediny C,

67.51; H, 5.84;)’ ) ’gﬁg»%ﬂﬁgﬂg ‘“2'7.2‘6*%'- H;a 5@51? ﬁ 25‘.;%2( ¥ gB i Eggal'rrpl e
46 1- (9, 10- Di 3ofdr 80 2H)s nohaffbanthr debh- (@ e M8 (0L 4CHA. B6%E hd3Gbenzy! ) -
pi peridi n- 4- o{M4YRUO®S| 458 L(HED9 259, (A23239), 43BZ35)Pl4321(3F)ga)25¢8@) ,Stisred

'n (22) hydrochloride salt:

Analysis for CstzsNOCI.HCl.0.1H20=
Calculated: C, 71.82; H, 6.29; N, 2.99

Found: C, 71.66; H, 6.31; N, 2.94

Example 48
4-Benzyl-1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)piperidin-
4-0l

Using a procedure similar to that described in example 46
except employing benzyl chloride, the title compound was formed in 54%
yield as a white solid, mp 193-195°C (dec). free base: 1H NMR (CDCL.,
250 MHz) 7.21 (m, 9H), 6.93 (m, 4H), 4.25 (s, 1H), 3.41 (s, 2H), 2.78
(m, 2H), 2.73 (s, 2H), 2.57 (s, 2H), 1.69 (dt, J= 4.4, 13.4 Hz, 2H),
1.56 (s, 1H), 1.47 (m, 2H) MS (CI, CH4) m/z 396 (M+1,100), 424
(M+29,17), 378 (10) hydrochloride salt:
Analysis for C,gH,oNO.HCL.0.3H,0:

Calculated: C, 76.89; H, 7.05; N, 3.20

Found: C, 76.68; H, 7.12; N, 3.21

- Example 49 |
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(1, 1-

dimethylethyl)piperidin-~4-ol



t he absence of solvent for 15 mn under nitrogen. Diethyl ether (20 niL) and
catalytic dithiumiodi de were added, and the suspension was stirred
vigorously for an additional 15 min at which tinme 4-methoxybenzyl chloride
(1.08 nm., 7.0 mmol, 8 eq) was syringed into the reaction flask in portions.
The reaction was refluxed for 3 h to assure Gignard formati on and recool ed
to roomtenperature. - 60 -

1- (9, 10- D hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4- pi peri di none (descri bed
in exanple 5d) (0.30 g, 1.00 mml) was added dropw se as a tetrahydrofuran

solution (25 nl). Aft®y aSidoled "b1heionl §-18°Chef NeEkiumOBromdde GUPOCHEd Wit h
water (10 nmL

. The aguegus phase s extract L.th ethyl, acetate (200.n).

The organic éxﬂ ppelydsoeihdn %t\ﬁﬁlxﬂ&f’g‘f“(’z?&’ %5) "H@fr i Lragen, vas ddded
anhydr ous sodécentiyl tiairated it-berydditidng (EduMeth pentamegi4.20Tile 7eb@ti on
m xture was purdfied b lash i | 1 ,
el uent: 20% g’f‘?%n llégee[ fe lﬁ% ﬁ%xug'%{e?é '(tg ggég;%ﬁﬂ@%gﬁg;g&@qﬁ%?é t ﬁem{iﬁhfe
conmpound as adddtiive abiai i (2tshMyR-§ ck0-PilgiyontiAf-methgnpanthyagen-9-13 (m 4H),
6.88 (m 6H) - 3 d Inddxdnple Ak, (2.006g{ .92Hhino1¥. 66
(s, 2H), 2.5¥$&?‘§35§f’. 51@&1"2'#5'& g.&%szé(ﬂ’ni 2% a?L"?ese7tia‘;?n(2H;',g’(1.47 (m._5H),
1.57 (s, 1H) sekutien inctetrahydrofyran (hiimhlyo) They38a¢thpsgvassyarmedste penry e
free base watefperachmedver 10ERhnRal qiedchal bytlenaten!(50inls,. afledafuentswi t h
ethereal HO _and the salt precinpitated, w e r dil-uti I .
hydr ochl ori dgﬁl%saﬁ f”aﬁvae%‘%ﬁﬁ%gr‘éh:?‘ F%‘r@e&cﬁza&ﬁ wgsﬁ&lé'{lﬁér %ghg&?r PEREIR
vacuo (50[ er e¥tacts yarecdtied] 8ver) ankhydrious dagnediumeswifate, fiptexgd amB[err]C
(dec). Analygj ; ul ' 3 urshwaés Prified bW E1E&Nd: C
73.48, H, 6. gg&«h@%&%&l a8 -ﬁéigr?sg'ém}?mﬁ%urb va- pioid v _
4- (4- Chl or obehzamarography 1oxex; fidica- 2el1 613 haRIXAPFY dO& WYY 3RSERYE )1n
pi peridin- 4- gbxane) to obtain 1.22 g (52%) of the title compound as a white solid.

TLC analysis (Rg 0.23, 20% ethyl acetate in hexane). 1H NMR (CDCl3,

300 MHz) 7.24 (m, 1H), 7.14 (m, 2H), 6.95 (m, 3H), 6.87 (m, 1H), 4.24

(br s, 1H), 3.56 (s, 2H), 2.82 (m, 2H), 2.59 (d, J=1.4 Hz, 2H), 2.50

(m, 2H), 1.74 (m, 2H), 1.50 (m, 2H), 0.91 (br s, 9H) MS (CI, CH4) m/z

396 (M+1,100), 398 (35), 424 (M+29,17), 378 (45), 360 (6) The free

base was dissolved in diethyl ether containing a small amount of

methylene chloride and acidified with ethereal HCl. The hydrochloride

salt ﬁas filtered, washed with fresh ether and dried in vacuo (60°C,

13 pascal, 18 h) to yield a white solid, mp 294-296°C.

Analysis for C25H30C1N0.HCI.0.SH20:

Calculated: C, 68.02; H, 7.31; N, 3.17

Found: C, 67.96; H, 6.98; N, 3.03

Example 50
1-(2,7-Dichloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-(1,1-

dimethylethyl)piperidin-4-ol

Using a procedure'similar to that described in example 49
except starting with 1-(2,7-dichloro-9,10-dihydro-9,10-
methanoanthracen-9-ylmethyl)-4-piperidinone (described in example

35h), the title compound was formed in 51% yield as a white solid, mp



Using a procedure simlar to that described in exanple 46 except enploying
4- chl-orobenzyl chloride, the title conmpound was fornmed in 86%yield as a
white solid, nmp 264-265 C. free base: 1H NWR [err] 250 MHz) 7.22 (m 8H),
6.93 (m 4H), 4.66 (s, 1H), 4.25 (s, 1H), 3.40 (s 2H), 2.77 (m 2H), 2.69
(s, 2H), 2.56 (d, J=1.5 Hz, 2H), 2.49 (m 2H), 1.66 (m 2H), 1.45 (m 2H)
MS (Cl, CH4) mz 430 (M+1,100), 458 (M+26L 25), 412 (39), 431 ](35), 432
36), 125 (30 113 (22) hydrochloride salt; Analysis for err

(Cal )cul at ed( @4-;196@( ﬁﬂ@ynzéys ig op Whe Free base (Rp10.93; 29% ethyl apetategy

Exanpl e 48 in hexane) free base: 1H NMR (CDC1l,, 300 HHz 7.15 d, J=1.8 Hz, 2H3 |
o]

4-B | -1 1 th th
Usi ﬁgzé proch#)e( %d,rg 1?4’ 9{’{:‘: glgs@a Uf C?h é%a meéﬂiﬁ 4p?£e{§t' | oyi ng
benzyl chl or Bei3 (she2H)it 2 80c (hpayndi-10a8 Hxyr BHY, |2ngs4z;§%|&;@ qgmhi,t(e
solid, np 193 a[ﬁérkg)(qeg% H‘rrge’ "g % “MRd er ? ) m
9 6. 93 4 :
LR LB s

61 1 ) ( 1 dr 0 savé: ! _
ﬁna;yilzs Lor@[naglyrg galél gzs&bg‘:fl oG H Y, N, 3.20 Found: C, 76.68;
R o I B o o
| et hyl ethyl ) pi peri k € . )

s Ca et o657

l'ithiumbrom de (770 et rahydrofuran (60 ni)
under nitrogen was added recently titrated t-butyllithium (1.7 Min
pentane, 4.20 niL, 7.10

Example 51
4-Butyl-1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)piperidin-
4-0l1

Using a procedure similar to that described in example 49
éxcept starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-piperidinone (described in example 5d) and employing
n-butyllithium, the title compound was formed as a white solid, mp
194-196°C. TLC analysis on the free base (R 0.22, 30% ethyl acetate
in hexane) free base: 1H NMR (CDC13, 250 MHz) 7.20 (m, 4H), 6.94 (m,
4H), 4.26 (s, 1H), 3.41 (s, 2H), 2.73 (m, 2H), 2.60 (d, J=2.0 Hz, 2H),
1.53 (m, 10H), 0.9 (t, 3H) MS (CI, CH4) m/z 362 (M+1,100), 390
(M+29,13), 344 (47), 304 (44) hydrochloride salt:

Analysis for C25H31N0.HC1.0.6H20=
Calculated: C, 73.45; H, 8.18; N, 3.43
Found: C, 73.09; H, 7.80; N, 4.09

Example 52
1-(9,10-Dihydro-9,10-methanoanthracen-9-ylmethyl)-4-(6-methoxy-2-
benzothiazyl)piperidin-4-0l1

To a cooled solution (-72°C) of n-butyllithium (2.5 M in
hexane, 0.84 mL, 2.1 mmol, 1.05 eq) in tetrahydrofuran (20 mL) under



mmol, 1.2 eq). The resulting strong yellow col or was quenched on the
addition of a 1-(2-chloro-9,10-di hydro-9, 10- met hanoant hr acen- 9-

yl met hyl ) - 4- pi peri di-none (described in exanple 1m (2.00 g, 5.92 mmol)
solution in tetrahydrofuran (15 nmL). The reaction was warned to room
tenperature over 10 mn and quenched with water (50 nlL). The aqueous phase
was extracted with ethyl acetate (3 X 60 8R)= Conbi ned organi c extracts
were dried over anhydrous nmagnesiumsul fate, filtered and concentrated to
an oil. The mdaxrogemvas added Mstlpnwbenwiagolfel &hirezntunea PERpaEphilonsy ¥eD.

silica gel (Jﬁ:q.eﬁﬂan ebU@ﬂ%toéé.@ of /| paeratie. urantwsa.me)ueao CHehi rm 22
(529 of the tit

ound as a white SO|Id TLC a Si_S errl 23 20@6
et hyl acet at elsnl Man&“ gH N@R’“‘[“@Pr}'%@ﬂ M p Te &EY‘#“T olytion, o
623 gg E(rjn a?H)l ijﬁ (Kfté:l'i)froolﬂtﬂé tdtrahydrblifiira3 sbfutfisn ¢3HmL) 2182 (mo ST)(b
;
s. 9H) M8 (C '(gﬁzﬁ %ﬁk'r?‘iéd%?gg {%ﬁ%ﬁ%“ﬁ%}’mﬁﬁ nﬁfggﬁ'f)%m (45)
360 (6) The f(deschited iwmexdnpkeobdpdasnadiedt pwésm@ndcwlaﬂmmgoqn smal | -
amount  of mté@ﬁh? u%gl d§0 Zlgq afiledi d&&‘iow‘% Sﬁﬁ@ﬁ%or"‘ﬁjh ahlSuenched

hydrochl ori de”s ter washe fre er.and dried in vacuo
(60[err]C, 1311|§hsmer w Bl) ¢ oTbeeaqyeauWPée ¥35j ertragtesoyithyethyl |

Anal ysi s for e{c%’i:ﬁi:e Q@b@tﬁh@t edtheCorgihif phable vasSwasHed Jith/vhesng2 X1067. 96;
H 6.98; N, 3.03 Exa

1- (2, 7- Di chl dHds gdrfGﬁp?YﬁFdPBh@’-’?Bs Ro0huh suhfahea B teTednapt feduged Fo,an
di met hyl et hylqgifi, peThedr&actioh xusatnge Faprpnddied byi fﬁalshrchmmatmapmsmwebed in

et hanoant hr A0a4¢® Bt bl pls Alupies” a6 Sshoh lsgeahd dacheercf-ch ﬁ"’“gﬁh) the

title conpourfh Mas (78kieaf ithe 3¢ |compouns aswm pEf-gbite sokid. e 61 - .

194- 196[ er r] Gnalyp&3 ARR] Y5128, OSbz! Benyl’ Geedatacid Rexbhed (. 1R MR S{dDel, AQSbaL €
MHz) 7.82 (d, J=8.9 Hz, 1H), 7.30 (d, J=2.5 Hz, 1H), 7.25 (dd, J=3.1,
5.8 Hz, 2H), 7.17 (dd, J=2.2, 5.2 Hz, 2H), 7.04 (dd, J=2.5, 9.0 Hz,
1H), 6.93 (m, 4H), 4.27 (s, 1H), 3.85 (s, 3H), 3.48 (s, 2H), 3.10 (br
s, 1H), 2.95 (m, 2H), 2.74 (dt, J=2.2, 11.6 Hz, 2H), 2.61 (d, J=1.2
Hz, 2H), 2.28 (dt, J=4.5, 12.5 Hz, 2H), 1.87 (m, 2H) MS (CI, CH4) m/z
469 (M+1,100), 497 (M+29,19), 451 (17) The free base was dissolved in
diethyl ether centaining a small amount of methylene chloride,
acidified with ethereal HC1, and the hydrochloride salt suspension was
diluted with additional ether. The salt was filtered, washed with -
fresh ether, and dried in vacuo (50°C, 10 pascal, 18 h) to yield an
off vhite solid, mp 249-251°C (dec).
Analysis for C29H28N2028 .2HC1.0. 25H20

Calculatéed: C, 63.79; H, 5.63; N, 5.13

Example 53
4-(2-Benzthienyl)-1-(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-
piperidin-4-o0l

Using a procedure similar to that described in example 52

except employing benzthiophene, the title compound was formed in 90%



in hexane). free base: 1H NWR [err] 300 MHz) 7.15 (d, J=1.8 Hz, 2H), 7.13
(d, J=7.8 Hz, 2H), 6.90 (dd, J=1.8, 7.7 Hz, 2H), 4.22 (s, 1H), 3.33 (s,
2H), 2.80 (br d, J=10.8 Hz, 2H), 2.59 (s, 2H), 2.52 (br t, J=11.2 Hz, 2H),
1.74 (br dt, '2H), 1.50 (br dd, 2H), 0.92 (s, 9H M (Cl, CH4) m z 430
(M+1,100), 432 (60), 434 (11), 458 (M+29,14), 412 (61), 414 (44), 394 (11),
170 (11) hydrochloride salt: Analysis fer63err]: Calculated: C, 64.32; H
6.48; N, 3.00 Found: C, 64.03; H, 6.33; N, 2.89 Exanple 51

4-Butyl - 1- ( 9yi€idliasyaruhige 101id; mpndZHr2B5 e hirer papes il YR (B ¥SA, 4- ol
Using a proc r | pidyargt g_yhatgdesfy i pemh id, PR IH,4HEXeEM (A} aH)l, Ny
with 1-(9, 10-§ Phlgﬁllgﬁodeﬁéd’ng,t za%ggﬁt%ﬂ?écz‘raé&(aymt hyl )-4-)§i pg{i i %1 ng
(described i 6-8% | $H)50%-3dsetoydAd hspdH)i |%-t7ﬂién 2l )pe 2¢ N&‘mﬁﬁpound
base (R 0. 23 T e o e e W AN orr] 250
ase : 0 et ate i e . Tree base:; err

MHz) 7.20 (m(H#iy1008, 9’%6( ﬁ?‘%r&‘?’u}%@ ((égﬁﬁgff“ .°Zf?€‘t ss,alé‘H), 2.73 (m 2H),
2.60 (d, J=2aRdalysis?fhx ch%mmncmom 0:9 (t, 3H Ms (Cl, CH4) nlz 362 -
(M1, 100), 390 ¢( L34 L q 3 4 ochloride salt: Analysis
for [err]: Cal cu:\éagtagﬁﬂza%fi' Zgg%HB 1'3;6’@’ g}’% Found: C, 73.09; H, 7.80;
N, 4.09 Exanple 52 Found: C, 72.72; H, 5.80; N, 2.87

1- (9, 10- D hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4- ( 6- net hoxy- 2-
benzot hi azyl ) pi peridin-4-ol To a cooled solution (-72[err]C) of
n-butyllithium (2.5 Min hexane, 0.84 n., 2.1 mmol, 1.05 eq) in
tetrahydrofuran (20 nlL) under - 62 Example 64en was added

6- et hoxybenzt bi agole, (11t erat Ut g EeRALalLOB s MePhy1) -4~ (2-furanyl)-

piperidin-4-o0l

Using a procedure similar to that described in example 52
except employing furan, the title compound was formed in 33% yield as
an off-white solid, mp 265-272°C (dec). free base: 1H NMR (CDC13,

300 MHz) 7.24 (m, 5H), 6.93 (m, 4H), 6.30 (m, 1H), 6.20 (m, 1H), 4.26
(br s, 1H), 3.43 (s, 2H), 2.70 (m, 4H), 2.59 (d, 2H), 2.05 (m, 2H),
1.92 (m, 2H) MS (CI, CH4) m/z 372 (M+1,100), 400 (M+29,17), 354 (60),
332 (22) hydrochloride salt:
Analysis for C,gH,sNO,.1.3HCL.0.2H0:
Calculated: C, 71.07; H, 6.37; N, 3.12
Found: C, 70.94; H, 6.13; N, 3.17

Example 55
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(2-thienyl)-

piperidin-4-o0l

Using a procedure similar to that described in example 52
except employing thiophene, the title compound was formed in 72% yield
as a white solid, mp 134-138°C (dec). free base: 1H NMR (CDC13,

300 MHz) 7.20 (m, 4H), 6.94 (m, 7H), 4.27 (br s, 1H), 3.48 (s, 2H),
2.86 (m, 2H), 2.73 (m, 2H), 2.61 (s, 2H), 2.13 (m, 2H), 1.93 (m, 2H)
MS (CI, CH4) m/z 388 (M+1,100), 416 (M+29,24), 370 (76), 304 (19),



Friedman, P.L. Stotter, T.H Porter, K Folkers J. Med. Chem 1973, 16,
1314) (0.386 g, 2.2 mol, 1.1 eq) as a tetrahydrofuran solution (2 ni).
After 40 min a tetrahydrofuran solution (3 nL) of

1-(9, 10- di hydr o- 9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- pi peri di none (descri bed
in exanple 5d) was added dropwi se and warned to roomtenperature over 30

m n The reaction was stirred for 3 h and 6guenched with water (20 nL). The
aqueous phase was extracted with ethyl acetate (200 nmiL). The organi c phase
was washed wigéh (#2),e01(@7X hydronhlqrideisadtover anhydrous sodium sul f ate,

filtered, ap%‘ ggﬂc%rt@ fn ﬁ?g giégﬂﬁg_eﬁphl.on m xture was purified by flash

chromat ogr a ver ‘si | 1352 @uent: 30% ethyl acetate in
hexane) to obt ai Galrutated: (?2%8 85 the6Q%| ¥, dodBound as an off-white solid.

TLC anal ysis [err] ogggn,, @%@t Ijlyl mwcsiaienj .hgxane). 1H NWR [err] 250
MHz) 7.82 (d, J=8.9 Hz, '1H), 0 (d,"J=2.5 Hz, 1H), 7.25 (dd, J=3.1, 5.8

Hz, 2H), 7.17 (dd, J22,5.2Hz,2|—|) 7.04 (dd, J=2.5, 9.0 Hz, 1H), 6.93
(m 4H, 4.27 (s, 1H), 3.85 (s, 3H), 3.48 (s, 2H), 3.10 (br s, 1H), 2.95.
(m 2H), 2.74 (dt, J=2.2, 116H22 18154 d, J=1.2 Hz, 2H), 2.28 (dt,
J=4.5, 12.5 Hz, 2H), 1.87 (m 2H) = mz 469 (M1, 100), 497
(M+29, 19), 4:5-](9(, 1(Y§D1‘lijv|érd—t9€wmsbamsthh@smﬂf@émﬂrhﬂwe‘t-t(?l-tle‘italw )-cont ai ni ng
a small ano tpe?fldﬁﬁﬁhé’i ene chloride, acidified with ethereal HCO, and the
hydrochl ori de "salt suspension was diluted with additional ether. The sal t
was filtered, washed with fresh ether, and dried in vacuo (50[err]C, 10

pascal, 18 h) to yi epgigh aOpfocelite siﬁildi‘ tmhaéede%iibydr I£ dxdmple 58nal ysis
T\Ior 5[ ggr ]Exgarfliﬁ%%lpgge%%lo%ng %Iuaz’ole, t?le Pitle’ compounrl: %48 dfoncn:ed 6:&1 Zgl 1915 49;

4- (2- Benzt hianyl yhilte( SoLLidl, ding 196619B°CO(des) harT3&naralysts-of - herdres base
2o e e ASaFOPLRECHES, A o 5! 0 b e,
7.76 (s, 1 ), 7.24 (m, 2H), 7. 16 (m, 2H), 6.95 (m, 4H), 4.27 (br
S, 1H), 3.46 (s, 2H), 2.87 (m, 2H), 2.74 (m, 2H), 2.60 (d, J=1.4 Hz,
1H), 2.14 (m, 2H), 1.93 (m, 2H) MS (CI, CH4) m/z 389 (M+1,100), 417
(M+29,23), 371 (23) hydrochloride salt:
Analysis for 024H25N205.2HCI.1.1H20:
Calculated: C, 59.90; H, 5.90; N, 5.82

Found: C, 59.52; H, 5.64; N, 5.64

Exémp_ le 57
1-(2-Chloro-9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-(5-
thiazyl)piperidin-4-o0l

Using a procedure similar to that described in example 52 except
employing 2-(trimethylsilyl)thiazolé and 1-(2-chloro-9,10-dihydro-
9,10-methanoanthracen-9-ylmethyl)-4-piperidinone (described in example
Im), the title compound was formed in 40% yield as a white solid, mp
206-210°C (dec). free base: 1H NMR (CDC13, 300 MHz) 8.71 (s, 1H), 7.76
(s, 1H), 7.20 (m, 1H), 7.14 (m, 2H), 6.97 (m, 2H), 6.89 (dd, J=1.8,
7.7 Hz, 1H), 4.26 (br s, 1H), 3.42 (br s, 2H), 2.84 (m, 2H), 2.73 (m,
2H), 2.61 (br s, 2H), 2.13 (m, 2H), 1.98 (m, 2H) MS (CI, CH4) m/z 423
(M+1,100), 425 (40), 451 (M+29,19), 405 (24) hydrochloride salt:



- 63- yield as a white solid, np 278-285[err]C. free base: 1H NWR [err] 300
MHz) %#.87 (d, J=7.5 Hz, 1H), 7.72 (d, J=6.0 Hz, 1H), 7.26 (m 7H), 6.92 (m
4H), 4.32 (s,.1H), 3.41 (s, 2H), 2.79 (m 2H), 2.69 (m 2H), 2.50 (s, 2H),
1.97 (m 2H), 1.82 (m 2H Ms (Cl, CH4) nmlz 438 (M+1,100), 466 (M29, 20),
420 (35) hydrochloride salt: Analysis for [err] Calculated: C, 72.92; H,
5.99; N, 2.93 Found: C, 72.72; H, 5.80; N#6®-87 Exanple 54

1- (9, 10- Di hydro-9, 10- et hanoant hr acen- 9-yl net hyl ) - 4- (2-furanyl) -

pi peri di n- 4- ohnakyisig £prpEedbdGitd,05i 2HC1aP. 3t 0that described in exanple 52

except enploying fodi @atk@€ ¢, §7.9950PGUNe, Wessfgyr med in 33%yield as an
off-white solid, np 265-2¢2[err dec ree base: 1H NMR [err] 300 Hz)

C o1
7.24 (m 5H), 6.93 (mFoupg: Cg 9(%“4?5)»,“?6.“205(% 1H), 4.26 (br s, 1H),
3.43 (s, 2H), 2.70 (m 4H), 2.59 (d, 2H), 2.05 (m 2H), 1.92 (m 2H M

hyclrochl or | deTaSCAE R Ja(wipgHa I Iudaegid ag' Bremarsd st Toliowss,.
3.12 Found: C, 70.94; H, 6.13; N, 3.17 Exanple 55 1-(9, 10-D hydro-9,
10- met hanoant br acze_rhlgi%lt{;ﬁd%g@);%gégdf@ enyl)- piperidin-4-o0l Using a

a

procedure simlar to t I'n exanpl e 52 except enpl oying
t hi ophene, the title conpound was fornmed in 72%vyield as a white solid, np

134-138[err] C (dec). frmegs daied sbutddr [(£9g°lc) 390 nMety11i BPium™ 2 SHK, 1.6. 94

(70 % kb ) 8 Syt Tt by R S

(Mr29, 24), 37hifrogen wiH3dadded) a solution of 2-bromothiazole (2.00 g, 12.2 mmol)
in tetrahydrofuran (30 mL). A suspension formed as the substrate was
added. After stirring at -90°C for 30 min, freshly distilled
trimethylsilyl chloride (1.55 mL, 12.2 mmol, 1.0 eq) was added. The
reaction was warmed to -30°C over 1 h and quenched with saturated
aqueous sodium bicarbonate (50 mL). The aﬁueous phase was extracted
with diethyl ether (2 X 40 mL). Combined organic extracts were washed
with aqueous bicarbonate (2 X 40 mL), saturated brine (1 X 40 mL) and
dried with anhydrous sodium sulfate. The solvents were removed and
the product purified by Kugelrohr distillation at reduced pressure
(2400 pascal, 110°C). By NMR the title compound was contaminated with
small amounts of starting material but no further purification was
considered necessary. No accurate yield was established. MS (CI, CH4)
m/z 158 (M+1,100), 186 (M+29,17)

Example 58
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(2-fluoro-3-
pyridyl)-piperidin-4-0l

To a cooled solution (-72°C) of distilled diisopropylamine
(7.86 mL, 56.1 mmol, 1.3 eq) in tetrahydrofuran/hexane (57 mL/37 mL)
under nitrogen was added n-butyllithium (2.5 M in hexane, 23.8 mlL,
59.4 mmol, 1.4 eq). The resulting solution was warmed to -20°C to _
assure deprotenation and then recooled to -72°C. A tetrahydrofuran

(13 mL) solution of 2-fluoropyridine (4.50 mL, 53.5 mmol, 1.25 eq) was



- 64 - 196 (12), 91 (17) hydrochloride salt: Analysis for [err] Calcul ated:
C, 68.18; <H, 6.09; N, 3.18 Found: C, 67.78; H 5.72; N, 3.14 Exanple 56

1- (9, 10D hydro-9, 10- et hanoant hr acen- 9-yl net hyl ) - 4- (5-t hi azyl ) -

pi peridin-4-ol Using a procedure simlar to that described in exanple 52
except enploying thiazole, the title conpound was fornmed in 28%yield as a
white solid, np 196-198[err]C (dec). TLCe6nal ysis of the free base (Rf
0.14, ethyl acetate). free base: 1H NWR [err] 300 MHz) 8.71 (s, 1H), 7.76
(s, 1H), 7. xhefinaddeid) dropwibe (nesulting fn ASyéldovipiecipiite; brThe, 1H), 3. 46

(s, 2H), 2. % gg;),? (thgopFprt 113—% _ ?.(m 2H),
1.93 (m ZWBJ%H%%@L ezﬁ?{z‘mg Kﬁﬁ‘??fﬁoﬁo 51116}”( K’/ﬁ'&,“z d,b%’i%ﬁ 23)
hydr ochl or i cRlleued :toareachs 20 Cobefarer being| reqogled| toCc-7256¢. oo this, 90; N,
i- (83 Eﬁ:md: %lugﬁgﬁﬁ'aa ﬁngd%hﬁ*t:ur@ 6f ltB(hQDId-ai drlo-9,1r(])-rlethan?-
-(2- oro-9, 10-di r O- - ano racen- 9- -4- (5

Uit azyl ) of pRRPaEeR-ry ethel s b DORHI00S hdearrabsdy i xaidi: Sk 4 13,0
exanpl e 52 eCcépt9 emplpyandglithdtm ibremidd {7144 gt 85aB8ohmlgn2 eq) in .
1- (2-chl oro- ' - 3 a _g'% - y| | )4 pi | di none
(descri bed |t%tégﬁa?gripljﬁ§$la% (?? hjmg')gﬁ Igeﬂic) rrpg%?\fég%‘%'f oﬁrre Xi%\ouiﬁ&)&}?&% as a
whi t e sol i d,addptias- sheyellqwCpreeipitate ddssnlyed. 1 Thr\reaction vagovravmed g. 71
(s, 1H), 7.7%% (3g°clier 4.80n @4 @&chgd 34N NBcetd acPd Y40(RL).2Hme 6. 89 (dd,
J=1.8, 7.7 Hz1 1I—(|2, 4.26 (br s, I;? 3.42 (br s, 2H),.2.84 (m_ 2H) . 2.73
(m 2H), 2.GPlppionsvasdiluted yigh vasey (490 gal)o nhasiiffed mirk2.53uNa0 3nd 403
(M1, 100), 4keracied withl ethfPAcdbhte (DX (06 mL)y drThehésnbifed ekinic

extracts were dried over anhydrous sodium sulfate, filtered and

reduced to a solid. The product was purified by recrystallization

from ethyl acetate (3 crops) to yield 13.3 g (77X%) of the title

compound as a white solid. TLC analysis (Rf 0.22, 30% ethyl acetate

in hexane). 1H NMR (CDCl3, 300 MHz) 8.09 (d, J=8.2 Hz, 1H), 7.91 (dd,

J=8.2, 9.4 Hz, 1H), 7.21 (m, 5H), 6.94 (m, 4H), 4.27 (s, 1H), 3.48 (s,

2H), 2.91 (m, 2H), 2.74 (m, 2H), 2.62 (s, 2H), 2.26 (m, 2H), 1.78 (m,

2H) MS (CI, CH4) m/z 401 (M+1,100), 429 (M+29,15), 383 (21) The free

base was dissolved in ether and acidified with ethereal HCl. The

hydrochloride salt was filtered, washed with fresh ether and dried in

vacuo (room temperature, 10 pascal, 18 h) to yield a white solid, mp

188-191°C (dec).

Analysis for C26H25FN20.H01.0.4H20:

Calculated: C, 70.31; H, 6.08; N, 6.31
Found: C, 70.65; H, 6.12; N, 5.83

Example 59
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4- (3-pyridylmethyl)-
piperidin-4-ol

Using a procedure similar to that described in example 58
except employing 3-picoline, the title compound was formed in 46%
yield as a white solid, mp 140-142°C (dec). free base: 1H NMR (CDC13, o
300 MHz) 8.48 (d, J=3.0 Hz, 1H), 7.61 (ddd, J=1.8, 7.7, 7.7 Hz, 1H),



- 65 - Analysis for [err] Calculated: C, 57.09; H £ 5.19; N, 5.55 Found: C
56.80r H 5.12; N, 5.37 The starting 2-(trinethylsilyl)thiazol e was
prepared.as follows: a. 2-(Trinethylsilyl)thiazole To a cool ed sol ution
(-98[err]C of n-butyllithium (2.5 Min hexane, 5.39 n_, 13.4 mmol, 1.1 eq)
in tetrahydrofuran (100 nlL) under nitrogen was added a sol ution of
2-bronot hiazole (2.00 g, 12.2 mol) in tetgzabydrofuran (30 nL). .A

suspensi on forned as t-he substrate was added. After stirring at -90[err]C
for 30 mn, f?d‘ﬂhl(% GHY} i 6.198d(m,r kHEL 4yR&I(sy| 1R Br4Xids( 2H)5 2188 (&, 2HHDI ,

cuonng o P (m rf%c’t zggdllm@;'gﬁgar%)o?]’g?é@f%g&rﬁ_}ﬁ% ag? o

quenched with satura Thé "aqueous
phase was ext (¥dy 400 )i f'FrS c(l“é?%ll")et:ﬂ@r (19 ,x30% (A6)» 880(3A)Inbydrechiontide
extracts wer esa/m;shed W|th aqueous b| car bonate (2 X 40 nL), saturated brine

(1 X 40 ni) a e anhydr o dium sul fate. The sol vents were
renoved and t {ﬁ&ef énm“p,ﬂz?d Q:ohr distillation at reduced

pressure (2400 paea:hiu,'laﬁéd)[ €y rg5C32; m G\II\R st e s.6%l e compound was )
contam nated with sm I a{rount a ial but no further
purification was consi aered he@egg’a?{? é'l\%n %g§t§ e yi el d was established.
M5 (Cl, CH4) mlz 158 (M1, 100), 186 (M+29,17) Exanple 58

1-(9, 10-Di hydr o- 9, 10- net hanoant hr acen- 9-yl met hyl ) - 4- (2-f | uor o- 3-

pyridyl)-piperidin-4-ol To a cooled solution (-72[err]C) of distilled
di i sopropylamne (7.86 nL, 56.1 mol, E—W 6G t et r ahydr of ur an/ hexane (57

m./ 37 m) undB-r(9I;llﬂmuﬁdtdABﬂ(&dndenhd%ahtﬁzwcéﬁldl[ymmdl@l5-4\4 RhethyiemEy-323. 8

m., 59.4 mol JThe resulting solution was warned to -20[err]Cto
assure depr otpgnaflfl(ﬁ&éer d{iﬁe}él ?‘ecool ed to -72[err]C. A tetrahydrofuran (13

m.) solution of 2-fluoropyridine (4.50 nL, 53.5 mol, 1.25 eq) was
To a solution of the 1-(9,10-dihydro-9,10-methanoanthracen-

9-ylmethyl)-4-(2-fluoro-3-pyridyl)piperidin-4-ol (described in example
58) (2.00 g, 5.00 mmol, 1 eq) in tetrahydrofuran (50 mL) under
nitrogen was added the sodium salt of ethanethiol (0.90 g, 10.7 mmol,
2.2 eq). The thiolate salt was prepared from ethanethiol and sodium
hydride under standard conditions. The reaction was heated to reflux
for 18 h and quenched by pouring into water (100 mL). The aqueous
phase was extracted with diethyl ether (2 X 100 mL). Combined organic
extraﬁts wvere washed with water (2 X 100 mL), dried over anhydrous
sodium sulfate, filtered, and reduced to an oil. The reaction product
was purified by flash chromatography over silica gel (200 mL, eluent:
50% ether in hexane) to yield 2.00 g (90%) of the title compound. TLC
analysis (Rf 0.29, 50% ether in hexane). 1H NMR (CDC13, 250 MHz) 8.35
(dd, J=1.6, 4.7 Hz, 1H), 7.58 (dd, J=1.7, 7.7 Hz, 1H), 7.22 (m, 4H),
6.95 (m 5H), 4.27 (s, 1H), 3.58 (s, 1H), 3.48 (s,'2H),'3.28 (g, J=7.3
Hz, 2H), 2.89 (m, 2H), 2.80 (ddd, J=9.3, 14.9, 10.7 Hz, 2H), 2.62 (d,
J=1.5 Hz, 2H), 2.12 (m, 4H), 1.35 (t, J=7.2 Hz, 3H) ‘MS (CI, CH4) m/z
443 (M+1,100), 471 (M+29,16), 425 (25) The free base was dissolved in’

~ether and acidified with ethereal HCl. The hydrochloride salt was
filtered, rinsed with fresh ether and dried in vacuo (room
temperature, 10 pascal, 18 h) to yield a vhite solid, mp 176-179°C
(dec).

Analysis for 028H30N208 .2HC1.0. 5H20.



-66- then added dropwi se resulting in a yellow precipitate. The
deprotenation reaction was warned to -50[err]C for 45 mn and briefly
allowed to reach -30[err]C before being recooled to -72[err]C. To this
solution was added a m xture of 1-(9, 10-di hydro-9, 10- et hano-

ant hracen- 9-yl net hyl) - 4- pi peri di none (described in exanple 5d) (13.0 g,
42.9 mml) and lithiumbromde (7.45 g, 8%88-mmol; 2 eq) in tetrahydrofuran
(48 mL) “in a dropwi se fashion. In the course of t he addition, the yell ow
preci pitate di ssoCaledlafidie Cpadt Lby Hya6.34arNed.86 -20[err] C over 1.5 h and
guenched with acetic Lo ( s diluted with water (400
m.), basified with Z.E&Hfjklaé—( gse@raaaézﬁﬂmt%wgt hyl acetate (3 X 300
m.). The conbi ned organic extracts were dried over anhydrous sodi um
sulfate, filtered and reduced to a solid. The product was purified by
recrystallization fromethyl acetate (3 crops). to yield 13.3 g (77% of the
title conpound as a white solid. TLCEHﬂﬂ}&ié- (Rf 0.22, 30%ethyl acetate
i9 n4 h a>z< an i?—l) JiH( gm-@ﬂhﬁdrﬁg Qld%%h&oﬁbtﬂﬂzeg??ﬁn&ﬁ:bl )IJ'%-,( Z-gp:(%iayiﬁzk%-u ;8 9% ’

: : m : S, , 3. S, , 2.

(m 2H), &Y(ﬁ#yf)ﬁ}lpeg‘)déﬁ '(‘s041 2.26 (m 2H), 1.78 (m 2H M (O,
CH4) mz 401 (N+1,100), 429 (I\/Hr29 15) 383 (21) The free base was
e L el ool 1 hlogdaild Duptile’ ERlenklacedbibellY Qlngtd 45 Sa! !
was filtered, washed wt re er an 1ed 1n vacuo (room tenperature,
10 pascal, 1®XSppt cemyil@sriaganmpp@oém the tiplel gcomparntcyas) éowéc}n al ysi s

for [err] Calyaghatfda $hitéOscdlid, fp G795575P¢ @ed]. MERUBGbask: HONAR: (dDc1f; 12:
N, 5.83 Exanp|

(5 20- B oy Ro0. Bz)08,93 (dodninT ndeR-Bery i 953 @y SimloBt dyBrlindf)e
pi peri di n- 4- dl.2Rs(mg 4H) PEOSE A, eSE),nkl T (tp J-6a5 HigS2H),béc29 (sexE)p| 2. 883

R SR S TR L S G

(m, J=6.7, 7.3 Hz, 2H), 1 04 (t, J=7.4 Hz, 3H) MS (CI, CH4) m/z 441
(M+1,100), 469 (M+29,14), 423 (31), 206 (4), 138 (8) hydrochloride
salt:

Analysis for 029H32N202.2HCI.0.5H20=
Calculated: C, 66.66; H, 6.75; N, 5.36

Found: C, 67.76; H, 6.59; N, 5.16

Example 62
1-(9,10-Dihydro-9, 10-methanocanthracen-9-ylmethyl)-4-
(2-(2,2,2-trifluoroethoxy)-3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 60
except employing 2,2,2-trifluoroethanol, the title compound was formed
in 94% yield as a white solid, mp 165-170 C (dec). free base: 1H NMR )
(CDC13, 300 MHz) 8.03 (dd, J=1.2, 4.9 Hz, 1H), 7.65 (dd, J=1.8, 7.5
Hz, 1H), 7.23 (m, 4H), 6.95 (m, 5H), 4.84 (q, J(H,F)=8.5 Hz, 2H), 4.27
(s, 1H), 3.48 (s, 2H), 2.88 (m, 2H), 2.80 (ddd, J=2.3, 11.6, 11.7 Hz,
2H), 2.61 (d, J=1.4 Hz, 2H), 2.12 (ddd, J=4.5, 12.0, 11.9 Hz, 2H),

1.92 (m, 2H) MS (CI, CH4) m/z 481 (M+1,100), 509 (M+29,1), 463 (27)
hydrochloride salt:

Analysis for C28H27N202F3 .1.5HC]1:



300 MHz) 8.48 (d, J=3.0 Hz, 1H), 7.61 (ddd, J=1.8, 7.7, 7.7 Hz, 1H), -
67 -.7.20-(m 6H), 6.92 (m 4H), 4.24 (s, 1H), 3.42 (s, 2H), 2.88 (s, 2H),
2.70 (m4H), 2.57 (s, 2H), 1.54 (m 4H M5 (C, CH4) mz 397 (M1, 100),
425 (Mr29,14), 379 (16), 304 (16), 89 (32) hydrochloride salt: Analysis for
[err]: Calculated: C, 65.32; H 6.70; N, 5.64 Found: C, 65.31; H, 6.59; N,
5.31 Exanpl e 60 - 69 - '

1- (9, 10- Di hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4- (2- et hyl t hi o- 3-

pyri dyl) pi peri diCaléuldteldo G, $2}84; 8n HDB75Hy 5.23

1- (9, 10-di hydro-9, 10 hagmo .age .2
9-yl met hyl ) -4-(2-fl u%drmglh?,a%yr%? ’)gfpnjerl'PEh Z o? (described in exanpl e 58)

(2.00 g, 5.00 nmol, 1 eq) in tetrahydrofuran (50 nmL) under nitrogen was
added the sodium salt of ethanet hi ol (0.90 g, 10.7 mml, 2.2 eq). The
thiolate salt was prepared from et hangthi ol gnd sodi um hydri de under
standard conditions. The reaction wa to reflux for 18 h and

quenched by 43¢2+Bengyloiys3vtrddy) Y16 (910-dilydracidOmsethansanthasceandr act ed -

wi th di et hyl Conbi ned organic extracts were washed with
water (2 X 7 &ﬁ%ﬁ“gg‘% égrgv4g19ianhydrous sodiumsul fate, filtered, and

reduced to an oil. The reaction product was purified by flash
chrf)gatz 086 aph{gg&)er g&:ﬂtn! C@tﬁ?ke&&QOsM1aﬁlwghat %P?eﬁiﬂéa%ﬂ @xggmggo t?h
yie g 0 e ti 0 ana SIS er
i n hexane). SKFERRRMPLS: WPgmzNaéich%b the, u}lﬁ @mpor I(ZQ f'%ll-"ﬂ'ed '7‘“5?7%
é 187( 7. ZH) Waeld Hs, a whize($81id})mp G7®580W3ch)4f23e(lﬁ,seil-l)ﬂ NBRE(&DCEZ 1 9
S,
10.7 Hz, 30023@ é‘gm 13 g’ﬂ;" %FB’ Ha %”(2}5?—:@”’1 353,(0‘1‘19 2,3 ,
Ms (C1, CH_4)7 W2 z(m4 2HY ,MP134 Q@) , 3H)717 (2320, 21)) , 7435 (p22H) THe 98r (o Eﬁbe was
di ssolved T ghhe, 3nf, aché (s, ofin’l SIyLBer ey, K- (Jomfy ¥.86Mb" b, salt
2.75 (ddd, J=2.5, 11.6, 11.4 Hz, 2H), 2.60 (d, J=1.4 Hz, 2H), 2.09 (m,
2H), 1.96 (m, 2H) MS (CI, CH4) m/z 489 (M+1,100), 517 (M+29,13), 471
(27) hydrochloride salt:
Analysis for C33H32N202 2HCl.H20:
Calculated: C, 68.39; H, 6.26; N, 4.83
Found: C, 68.30; H, 6.00; N, 4.97

Example 64
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(2-methoxy-3-

pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 60
except employing methanol, the title compound vas formed in 94% yield
as a white solid, mp 225-228°C (dec). free base: 1H NMR (CDC13, 300
MHz) 8.05 (dd, J=4.9, 1.7 Hz, 1H), 7.49 (dd, J=7.5, 5.7 Hz, 1H), 7.22
(m, 4H), 6.92 (m, S5H), 4.27 (s, 1H), 4.02 (s, 3H), 3.78 (s, 1H), 3.48
(s, 2H), 2.83 (m, 4H), 2.61 (d, J=1.4 Hz, 2H), 2.00 (m, 4H) MS (CI,
CH4) m/z 413 (M+1,100), 441 (M+29,13), 395 (24) hydrochloride salt:
Analysis for C27 28 N,0,. +HC1.0. 2H20

Calculated: C, 71.65; H, 6.55; N, 6.19

Found: C, 71.43; H, 6.46; N, 5.84



filtered, rinsed with fresh ether and dried in vacuo (roomtenperature, 10
pascaly 18 h) to yield a white solid, np 176-1790C (dec). Analysis for
[err]: .- 68- Calculated: C, 64.11; H 6.34; N, 5.34 Found: C, 64.05; H,

1

6.32; N, 5.26 Exanple 61

1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- ( 2- pr opy! oxy- 3-
pyridyl) pi peridin-4-ol Using a procedure-skOhi-l ar to that described in
exanpl e 60 except enploying n-propanol, the title conpound was formed in
86% vyield as a white solid, np 172-175[err]C (dec). free base: 1H NWR [err]
250 MHz) 8.03 (dd, J=1.7, 5.0 Hz, 1H), 7.53 (dd, J=1.8, 7.5 Hz, 1H), 7.22

(m 4H), 6.92 (m 5H), 4.37 (t, J=6.5 Hz, 2H),. 4.29 (s, 1H), 3.88 (s, 1H)
3.48 (s, 2H), 2.80 (m 4H), 2.62 (s, 2E§¥W§-9§§(n1 4H), 1.83 (m J=6.7, 7.3
Hz, 2H), 1. 041-((t9,,10=§ih§di‘&-9 16)mevBadanthiddéh-9yinédiyl) M1, 100), 469

M-29, 14 1 l't: Anal f
Eerr] CZBJ cul e@ &?fh%ggt}%&)l—#%% ‘l@l)ﬁggéﬂggl'%;hgg S?: 67. gg ysHI S6 gg N,
5.16 Exanple 62 1-(9, 10-Di hydro-9, 10- net hanoant hr acen-9-yl net hyl ) - 4- .

(2-(2,2,2-trifluoroet fygxy, Gg a3chYJédd¥é )s%i’fafﬂ ¢b rﬂétoaeéé%wai 3n PR TR 16
simlar to that descrlbe

I N exa exc t enp
2,2, 2-trifl uot¥rePhSRALoYing er’EngEEJO s°°F'B?‘|‘ﬂ§%"P% foxwed iin) g as a
white sol | d, dquantibatiée ¥idldess a thbtwe bGBﬁ, il 158RL§oeCr {dez(0 Mﬂé)bi’se@Bll{ dd,

51, 4. 349(5'2"*9%“'5 g 300 e -0 07 gl ”ﬁgmgﬁ? (f“fﬁo““idz 3558 2h.
2. 80 (ddd, .lﬁmuﬂm,1ﬂwmumbs9sm,mb684mdJ_ ,755%1m,
5.48 (m, 1H), 4.27 (br s, 1H), 4.09 (br s, 1H), 2.82 (m, 4H), 2.61 (d,
J=1.4 Hz, 2H), 1.99 (m, 4H), 1.39 (d, J=6.2 Hz, 6H) HS (CI, CH4) m/z
441 (M+1,100), 469 (M+29,8), 423 (27), 399 (22), 304 (2), 249 (9), 235
(5), 192 (9), 164 (69) hydrochloride salt:
Analysis for C,gH,,N,0,.2.3HC1.H,0: '
Calculated: C, 64.20; H, 6.74; N, 5.16
Found: C, 64.55; H, 6.27; N, 4.71

Example 66
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-

(2-(N-pyrrolidinyl)-3-pyridyl)piperidin-4-o0l

To a cooled solution (0°C) of pyrrolidine (0.417 mL,
5.00 mmol, 5 eq) in tetrahydrofuran (10 mL) under nitrogen was added
n-butyllithium (2.5 M in hexane, 1.92 mL, 4.80 mmol, 4.8 eq). This
vas followed by 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-
(2-fluoro-3-pyridyl)-piperidin-4-o0l (described in example 58)
(0.400 g, 1.00 mmol) in tetrahydrofuran (10 mL). The bath was removed
and the solution warmed to room temperature over 1.5 h. No reaction
was evident after stirring for 18 h. To accelerate the reaction,
18-crown-~6 (0.528 g, 2.00 mmol, 2.0 eq) was added and the solution was
heated to 60°C for 5 h. The reaction was quenched with water (30 mL)
and extracted with ethyl acetate (3 X 20 mL). The combined organic
extracts were dried over anhydrous magnesium sulfate, filtered, and



2H), 2.61 (d, J=1.4 Hz, 2H), 2.12 (ddd, J=4.5, 12.0, 11.9 Hz, 2H), 1.92 (m
2H Ms (Cl,- CH4) mz 481 (M1, 100), 509 (M+29,1), 463 (27) hydrochloride
salt: Analysis for [err] - 69 - Calculated: C, 62.84; H 5.37; N, 5.23
Found: C, 62.98; H, 5.40; N, 5.20 Exanple 63
4- (2- Benzyl oxy-3-pyridyl)-1-(9, 10-di hydro-9, 10- met hanoant hr acen- 9-
yl met hyl ) pi peridin-4-o0l Using a procedureMinilar to that described in
exanpl e 60 except enploying benzyl alcohol, the title conpound was forned
in 94%yield ag{)v&qu en s '-d,meprqaimma{reﬂvt}icveaewiﬂégwb@@éb 1H NWVR
[762 r2 ] (3002%42&1%x%§§i?éﬂ91§ %%&17-831515?9 ézéa (iﬂ;hi.,sﬁe(ﬁznfﬂ)(soﬂétg Biac@t%}:_ﬁ"&nSJ-zi)s,

: m g m . m : v D. m :
(s, 2H), 4.2chexane) fo yie 0(25,20 M‘;“a.s?'?:ﬁ?t(ig?) 2%?1%%.%8?? Fompoynd. 5 FE " ( g,
2 W (G, ““14‘“"“3*%723ﬁm1@8?y” 20, 1) T h A AT s rdBoehd of 1 &

: : : _ ochl\ori de

salt: Anal ysicé_ga gﬂizfear' ? @’C%Tld?éd@'ss,zﬁéﬁg?"ﬁ,ﬁ %d‘gG}-)l(ﬂ%’ 7%9{% CMJ’ C,

bund:
68.30; H, 6.0D;22N{m4 .4}, B.d@p(dd,64=7.9, 4.6 Hz, 1H), 6.93 (m, 4H), 4.27 (br s,

L (9, 10-Di hydigy, 95105 175t PAOSIAY frehuy, 1 BSL (W)l baf; G278 Oty 82,63 (d,

pyri dyl) pi peri di’n-24-"ol gapr & simlar to that déscribed in
exanpl e 60 exddp8 BapRBYi 7 0hetha®), 11 (m 2 M8 duntH4da®/F offfed in 94%
K/:E; d8a85a( \ggtﬁ?,zad)gj,dgs nZZﬁ;f&??[gxﬂ 513)( d‘ﬁS?]freiarB&eb?sﬁidiiitWW?ilg; r]( 300
: , J=4. . {. Hz, , L. =7. . . : m
4H), 6.92 (mefﬁﬁf,alléé‘fl‘g ,leiﬁjlfa‘f‘é‘frt’%# q@ﬁ) Tg?%"d(s'gfh%}f‘e a4k Was oy
2.83 (m 4H), fAteted,dridsed 4itlr frash etBed @nfndriéH) invBa¢dd ,(60°C, 16 pascal,
18 h) to yield a white solid, mp 249-253°C.
Analysis for C30H33N30.2HCI.H20:
Calculated: C, 66.60; H, 6.86; N, 7.77

Found: C, 66.78; H, 6.66; N, 7.64

Example 67
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(2-(N-methylethylamino)-3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 66
except employing N-methyl-ethylamine, the title compound was formed in
59% yield as a white solid, mp 179-182°C (dec). free base: 1H NMR
(CDC1,, 250 MHz) 8.36 (dd, J=1.8, 4.6 Hz, 1H), 7.67 (dd, J=1.7, 7.9
Hz, 1H), 7.23 (m, 4H), 7.13 (dd, J=5.1, 8.5 Hz, 1H), 6.93 (m, 4H),
4.27 (s, 1H), 3.48 (s, 2H), 3.05 (q, J=7.1 Hz, 2H), 2.80 (m, 4H), 2.68
(s, 3H), 2.63 (d, J=1.3 Hz, 2H), 2.03 (ddd, J=4.8, 11.9, 12.0 Hz, 2H),
1.70 (m, 2H), 1.58 (br s, 1H), 1.07 (t, J=7.3 Hz, 3H) MS (CI, CH4) m/z
440 (M+1,100), 468 (M+29,15), 422 (21), 420 (13), 248 (8), 137 (9)
hydrochloride salt:

Analysis for C29H33N30.2.5HCI.0.5H20:
Calculated: C, 64.53; H, 6.82; N, 7.78
Found: C, 64.71; H, 6.95; N, 7.44



CH4) mlz 413 (M1, 100), 441 (Mt29, 13), 395 (24) hydrochloride salt:
Analysis for [err] Calculated: C, 71.65; H 6.55; N, 6.19 Found: C, 71.43;
H, 6.46; N, 5,84 - 70 - Exanple 65

1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(2-(1-net hyl et hoxy) - 3- pyri dyl ) pi peridin-4-ol Using a procedure simlar to
t hat described in exanple 60 except enployieng 2-propanol, the title
conmpound was fornmed in quantitative-yield as a white solid, np

156 160[err]C (dec). free base: 1H NVREfauwplé 600 MHz) 8.02 (dd, J=1.8, 5.0

Hz, d . 5 4 6. 84
(dd, J =4, 9 %1"(3@ OJD} §"°5 Ago %mﬂmﬂi”%”iﬁﬁ&?ﬁ? 494 (()g](blr_i)s, 1H),
2.82 (m 4H), (Zz(uime(tay uino) -34pyridyl) pipeyddi li'n‘*"n , 1.39 (d, J=6.2 Hz, 6H)
MB (Cl, CH#4) miz 441 (M1, 100), 469 (|v++29 8), 423 (27), 399 (22), 304 (2),

249 (9), 235 (5), 192 164 9 ochl oride salt al ysis for [err]
Cal Cl(.l| Zit ed: C,( 234. 20; &E‘z% a7ar°°§ﬁg“g f% nfe that sssibqg] iy’ 92‘?"'4\? 6% 7
Exanpl e 66 1- e(:&,einﬂ dniplypling ﬂeﬁl&lmidaanm&htmcebmﬁomumdubime& in 89% .
(0P e I B A s B L
ni trogen was 3d¥Bz)n 803 \(ddi t Filufh ('895H=M |1H)he7x32|e(m 158, 6193 Amg04Hmol , 4.8

ea) This vass L9l (agegd-o0, 7.3 1By, 4,27 (s, 1H), 3.47
1- (9, 10- dlhydro 9k ge?hangant 7 acdh. 837 (Bt P (s, 1), (s,

(2-f1 uoro- 3- pAft pd%% B8 pel=trel? fz4- %‘F):(ae%‘{r(mbe?d%P n2e7>3ah$ﬂde 883-3p01kdo ¢,
1.00 mmol ) int, qtn@,hmypfmsen(d 1§-1do) Hz, BRY, AL whsnpaves @)damhas

soputi on, ver e {Ghdyo07) SRR O Elg, dipadhasl S EE R E™
salt:
Analysis for CZ7H29N30 .2HC1. HZO'
Calculated: C, 64.54; H, 6.62; N, 8.36
Found: C, 64.62; H, 6.64; N, 8.12

Example 69
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(5-

(hydroxymethyl)-3-pyridyl)piperidin-4-0l

A tetrahydrofuran solution (15 mL) of 4-(5-(tert-
butyldimethylsilyl)oxymethyl-3-pyridyl)-1-(2-chloro-9,10-dihydro-9,10-
methanoanthracen-9-ylmethyl)piperidin-4-ol (1.70 g, 3.04 mmol) was
cooled to 0°C under nitrogen and treated with tetrabutylammonium
fluoride (1.0 N in tetrahydrofuran, 3.20 mL, 3.20 mmol, 1.05 eq). The
reaction was warmed to room temperature and stirred at that
temperature for 3 h. Water (15 mL) was added and the resulting
aqueous phase was extracted with ethyl acetate (3 X 15 mL). Combined
organic extracts were dried over anhydrous sodium sulfate, filtered,
and reduced to an oil. This procedure resulted in 1.20 g (89%) of the
title compound. TLC analysis (Rf 0.11, 5% methanol in diethyl ether).
No additional purification was required. 1H NMR (CDCl3, 250 MHz) 8.62
(s, 1H), 8.42 (s, 1H), 7.84 (s, 1H), 7.21 (m, 4H), 6.94 (m, 3H), 4.69
(s, 2H), 4.27 (s, 1H), 3.44 (s, 2H), 2.90 (m, 2H), 2.74 (m, 2H), 2.62



18-crown-6 (0.528 g, 2.00 nol, 2.0 eq) was added and the sol ution was
heated to 60[err]C for 5 h. The reaction was quenched with water (30 niL)
and extracted,with ethyl acetate (3 X 20 nlL). The conbi ned organi c extracts
were dried over anhydrous nagnesium sulfate, filtered, and - 71 -
reduced to an oil. The reaction product was purified by flash

chromat ography over silica gel (35 nL, & gant: 50% et hyl acetate in hexane)
to yield 0.450 g (quantitative) of the title conpound. TLC analysis (Rf
0.23, 50% et W! Jebi3alie, IZH)héb(-dﬂleQm, 2H) NMR7§ dmy] 2@@5'\"@’ @i@Sm(zid,MJ:l 7,

4.6 Hz, 1H), 31d4id, askm : 43, e =7.9,
4.6 Hz, 1H). %f."géu% ’ ﬁﬁ_?‘?’%’.’2§7?b¢ﬂg?’®l—ﬁ ,Z%s?iéﬁs,aég%z,ﬂ?ﬁ%l&?% b&ﬂ%,
2.85 (m 2H),vas ¢issodyedn ethegzand)acydifigd yithoepherpabHCly The) 1.70 (m
2H M5 (C, GydirocHlorfde sal KabOPi1ted8P, chiddd v2th £4déh (tfidr HAA drik@ hase
was di ssolved in efher and aCIdIfé@ﬁ m“%a egﬂgreal FK1 Tgﬁﬁpydrochlorlde
salt was fil "@cH, (TOPRSEERPRFAtICE, JOhpRiqady L) Fe Jdeid, 3 MRike FebiderPRC 16
pascal, 18 h)235e240°¢l (dex)white solid, np 249-253[err]C. Analysis for [err]
Cal cul at ed: O He 6,86 ; C, 66.78;, H 6.66; N 7.64
Exanpl e 67 19?5?gﬁﬁtfﬂ§3haHgﬁh8¥H%?H§%é£2 ﬂgécen-g-ylnethyl)-4-

(2- (N- et hyl et hy| Gaticubated: pgyx i6Qy335pHpd-i235 M4 5083 Usi ng a procedure simlar
to that described in pxaR! €, @ﬁ.%CQFt5gr1pll@yi50g3 N- met hyl - et hyl ami ne, the
title conpound was forned in 59%yvyield as a white solid, np 179-182[err]C
(dec). free base: 1H NWR [err] 250 MHz) 8.36 (dd, J=1.8, 4.6 Hz, 1H), 7.67
(dd, J=1.7, The $tartihf .silyPthsr whb)prepaiéd @8dfollebsd, 8.5 Hz, 1H), 6.93
(m 4H), 4.27 (s, 1H), 3.48 (s, 2H), 3.05 (q, J=7.1 Hz, 2H), 2.80 (m 4H),
2.68 (s, 3H), 2.63 (d, J=1.3 Hz, 2H), 2.03 (ddd, J=4.8, 11.9, 12.0 Hz, 2H
1.70 (m 2H) a.1. 5$rome-5%-(hyddoxymethyljpyridine 3 Hz, 3H MS (Cl, CH4) m z

To a toluene suspension (100 mL) of 5-bromonicotinic acid
(15.00 g, 74.3 mmol) was added thionyl chloride (6.00 mL, 81.7 mmol,
1.1 eq). The suspension was heated to reflux monitoring gas evolution
vith a mineral oil bubbler. After 60 min the system became
homogeneous and achieved a steady state condition with respect to gas
evolution. The reaction was cooled to room temperature. Excess
thionyl chloride and the solvent were removed in vacuo to yield solid
acid chloride hydrochloride salt. In a separate flask sodium
borohydride (9.10 g, 241 mmol, 13 eq) was added to absolute ethanol
(200 mL) and cooled to -10°C under nitrogen. The acid chloride was
added in portions over 20 min maintaining the reaction temperature
under 0°C at all times. After the addition was complete, the reaction
vas warmed to room temperature and stirred for 1 h. Water (200 mL)
was added and the aqueous phase extracted with diethyl ether (2 X 200
'mL). The combined organic extracts were washed with water (100 mL),
dried over anhydrous potassium carbonafe, and filtered. The product
was precipitated as its hydrochloride salt by treating the solution
with ethereal HCl. The solid was dried in vacuo (room temperature, 16
pascal, 7 h). No additional purification was required. The proceduie
yielded 10.04 g (60%) of the title compound hydrochloride salt. MS
(CI, CH4) m/z 188 (M+1,100), 190 (99), 216 (M+29, 8), 218 (8), 170
(25), 172 (24)



440 (M+1,100), 468 (Mt29,15), 422 (21), 420 (13), 248 (8), 137 (9)
hydrochl ori-de salt: Analysis for [err] Calculated: C 64.53; H 6.82; N,
7.78 . - Found: C, 64.71; H 6.95 N, 7.44 - 72 - Exanple 68
1-(9, 10-Di hydro 9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(2- (N-met hyl am no) - 3- pyri dyl ) pi peri di n-4-ol Using a procedure simlar to
t hat described in exanple 66 except enpl-oykng nethylanmine, the title
conmpound was forned in 89%yield as a white solid, np 220-221[err]C (dec).
free base: 1H NVWR [err] 300 MHz) 8.05 (dd, J=1.4, 4.9 Hz, 1H), 7.22 (m

. 347 §2‘b-“ﬁé*3‘2’ éf‘@grs*Xﬁgfw‘%ﬁf‘%ﬂ%w&h%mﬂ% (ddd, 95,3
11.1, 11.1 Hz, 2.60 (d, J=1.0 Hz, 2.03 (m 2H), 1.65 (m 2H) NS
(a, C#) nmz 412 (M4, al Gethy1e4e &%Qﬂie15blut3.8ﬂ (ﬁﬁ)ul.hwir Qﬂtktloﬁbi-sie salt:
ﬁnal6y2|4$ {\I’Or er r%ﬁﬁﬁ)@%ﬁéine hydrocllnlloride (desérnj.ﬂed in exEmp e 69% 64.62;
1-(2-Chl oro- %ﬂOch,hydﬁa)iﬁplj)-miﬂéhaﬂmaﬁgdnr eaendded Itréethylaming $2.50 mL, .

(1 oxyTet ) 3ol §hdoh PR et ks e VA TPY S58Lb N @9 on (10 )
but yl di met hyI53|0I yrolox fnktelqy t - Fhpyreswting sputinh oras- beateddtenefiuo fop-18

met hanoant hr agepsdredl ¥8to%h) fu..;taeuaire Ald)hiilﬂteaovﬂzh ai&ﬂlyWh)er ocapj ed

to O[err]C under nitrogen and treated Wlt tetra ut | anmoni umfluorlde (1.0
N in tetrahydhsf amﬂmca)@@erf{as washe 293 35N (1 ¥ )00, ml)ot MabeTadd X
war med to roqot sDpehdt sitarated biine Qu xatloo hiif) . t eTHReeeiidl eoluiion was VAt er
(15 m) was EH¥§ 9 oJ%g gn d&gﬁéjh%gné%ium sulfate, filtered, and reduced to an
colorless oil. The procedure resulted in 1.10 g (81%) of the title
compound. The product required no additional purification. TLC
analysis (Rf 0.19, ethyl acetate) MS (CI, CH4) m/z 302 (M+1,100), 304

(96), 330 (M+29,4), 332 (4)

c. 4-(5-(tert-Butyldimethylsilyl)oxymethyl-3-pyridyl)-1-
(2-chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)piperidin-
4-0l

Using a procedure similar to that described in example 1
except employing 3-bromo-5-(tert-butyldimethylsilyl)oxymethylpyridine
(described in example 69b) and 1-(2-chloro-9,10-dihydro-9,10- -
methanoanthracen-9-ylmethyl)-4-piperidinone (described in example 1m),
the title compound was formed in 51% yield as an oil. TLC analysis
(Rf 0.20, 25% ethyl acetate in hexane). MS (CI, CH4) m/z 561
(M+1,100), 563 (40), 589 (M+29,20), 545 (26), 429 (26)

Example 70
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(5~ (hydroxymethyl)-3-pyridyl)piperidin-4-ol .

Using a procedure similar to that described in example 69
except starting with 4-(5-(tert-butyldimethylsilyl)oxymethyl-3-



aqueous phase was extracted with ethyl acetate (3 X 15 nL). Conbi ned

organi ¢ extracts were dried over anhydrous sodiumsulfate, filtered, and
reduced to an oil. This procedure resulted in 1.20 g (89% of the title
conpound. TLC analysis (Rf 0.11, 5% nethanol in diethyl ether). No
addi'tional purification was required. 1H NVR (CDC 3, 250 MHz) 8.62 (s, 1H),
8.42 (s, 1H), 7.84 (s, 1H), 7.21 (m 4H - B4 (m 3H), 4.69 (s, 2H), 4.27
(s, 1H), 3.44 (s, 2H, 2.90 (m 2H), 2.74 (m 2H), 2.62 - 73 - (d, J=1.3
Hz, 2H), 2.11p§ridydhy1-(P, m-qmydw M5-ne€hano@hithraven-9-4ameghyit) pUied ) dint49

32), 475 (M+29, , f; d
<(at hZar and giCI égf ]8% V\Aflé% 'ﬂ%r eaﬁﬂal—((:i Iﬁhﬁh 8§E§y%?gﬁ%\lgss%tt%s%l\gﬁfl¢¢er ed
rinsed with fR2d8r21dt ﬁerfr&ﬁcbaeﬁel-eH* NMR\(£DGE, ﬂéﬁﬁﬁzén?)eﬁr-”al(ﬁf J=230 HgasHh),, 18
h) to yield agug t(a,sszh 4, HAP 1ﬁ§5-7249[ﬁdr].ﬁ2( .§¢C).3 ﬁa,alm S fzer(ni emq3 13

Tre at ar g 9SGt 8 8o e 1) b (e B B 2By, %H8 s,

3- Brono- 5- (hydHpxyave9 his,) piy, GL#&E ('EQ Zil)t,oilwanfem,suemems.lﬁen(e{,laﬂ) y2.06f(m, .
5-brononi cot i th %_CIT L %Q)Oug /; \Qﬁg Qﬁ h| le HQEQ qr:)de_,’ggG 00
ol T £0 r

m., 81.7 e’ sus r15| et ek (REaT g f nd “gas
evol ution wit 6% rﬁydwahlouide sabtsl er . After 60 mn the system becamne

honbgeneous angd,BrfiseFdd ca Bt fad 2§§§t@9ﬁqﬂd| tion with respect to gas
evol ution. The féaction wak 2803 % to roo erature. Excess thionyl

chloride and the {afcelatederle F@rﬁﬂ‘ve’éb ifn ?/aé‘ho t3¥ yield solid acid chloride

hydrochl oride salt. |rrcan8eiyr 84 Sokl Bsle.sodingns @ ohydride (9.10 g, 241
mmol, 13 eq) was added to absol ute ethanol (200 nL) and cooled to -10[err]C

under nitrogen. The acid chloride was added in portions over 20 mn
mai nt ai ni ng t Kbe rsactingn sikripetheruwas (prdpardd es rfoClews:al | tinmes. After the
addition was conplete, the reaction
a. 4-(5-(tert-Butyldimethylsilyl)oxymethyl-3-pyridyl)-1-(9,10-
dihydro-9, 10-methanoanthracen-9-ylmethyl)piperidin-4-ol

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-piperidinone (described in example 5d) and employing
3-bromo-5-(tert-butyldimethylsilyl)oxymethylpyridine (described in
exampie 69b), the title compound was formed in 62% yield as an oil.
TLC analysis (Rf 0.25, 30% ethyl acetate in hexane). MS (CI, CH4) m/z
527 (M+1,100), 555 (M+29,14), 509 (20),395 (20)

_ Example 71
1-(9,10-Dihydro-9, 10-methanoanthracen~9-ylmethyl)~4-
(2-(hydroxymethyl)-5~-thiazyl)piperidin-4-ol

Using a procedure similar to that described in example 69
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
-4-(5-(2-(tert-butyldimethylsiloxymethyl)thiazyl))piperidin-4-o0l, the
title compound was formed in 48% yield as a white solid, mp 145-150 C.
TLC analysis of the free base (Rf 0.18, ethyl acetate). free base: 1H
NMR (CDCly, 300 MHz) 7.56 (s, 1H), 7.25 (m, 2H), 7.16 (m, 2H), 6.94



was warnmed to roomtenperature and stirred for 1 h. Water (200 nL) was
added and t-he aqueous phase extracted with diethyl ether (2 X 200 nL). The
conbi ned .organi c extracts were washed with water (100 nL), dried over

anhydr ous potassium carbonate, and filtered. The product was precipitated
as its hydrochloride salt by treating the solution with ethereal HO. The
solid was dried in vacuo (roomtenperatu g6 46 pascal, 7 h). No additional
purification was required. The procedure yielded 10.04 g (60% of the title
conpound hydr@ghkBy, de82als,. 25 Q28 (Bk4s, ANy, 3188 (6M+2H)L00)85 189 2H)9), 216°

M+-29, 8 2 8 7 2 P
g} Br ono- L (ttjaést-,gbzrt 5&? ztzﬁllgml 31'] 0%93 (ﬁly ? %CI cngrrl\!el %yl‘é%e chl ori de
sol ution (20 MHL, 190)3- fbﬂ)rﬁ!ﬂ'@ﬁsl@ §$) 9) dvdeoehlarideisattde

(descri bed i naf gpgqoﬁ%a H JNQ,Osg(;5H4048 mml) under ni trogen was added
triethylamne (2. but yl di met hyl si |yl

chloride (0.75 g, éﬁl ml?ﬁ:ﬁﬂ rﬁﬁ%?ﬁ H’T '96]32 UII‘SE g solution was heated to

reflux for 18 h, cool Powidz Cp@EO.8eMgr Bui8MseNakd38li |l uted wi th di et hyl ether,
(200 m.). The organic phase was washed with 2.5 N NaCH (1 X 100 nL), water
(3 X 100 nL) and saturated brine (1 X 100 nL). The ether solution was dried
over anhydr ouBhenatarddngmidyl ferher vas| prenaged a5 foklowsed to an col orl ess
oil. The procedure resulted in 1.10 g (81% of the title conpound. The

pr oduct requr red no addi tion purification. TLC analysis [err] 0.19, ethyl
acetate) Ms (¥, 2 }E‘aﬁege(whl, 100), 304 (96), 330 (M+29,4), 332 (4) c.
4-(5-(tert- Butyl d| nmet hyl sil yl ) oxynet hyl - 3- pyridyl)-1-

Uei g & procedure ot np df CPoLeH A0LAASR | Bac) Prokasy bLateBE e difoyi ng
3- br ono- 5- (t qrenthug,y 1di hrwilhy3Gi5l ghdlox P ntelgy | oy tetirabydfefinani (160 mk) erdewmpl e
69b) and 1-(3:3¢RbQsPwls Whadh M YrBuctntzo0le (2.50 g, 15.3 mmol). The resulting
suspension vas stirred below -80°C for 45 min The lithiated thiazole
solution was transfered via cannula to a solution of dimethylformamide
(1.42 mL) in tetrahydrofuran (100 mL) at -90°C. The reaction was
allowved to warm to room temperature over 2 h and quenched by the
addition of water (100 mL). The aqueous phase was extracted with
ethyl acetate (3 X 75 mL). Combined organic extracts were dried over
anhydrous magnesium sulfate, filtered and reduced to a crude oil in
87% yield TLC analysis (R 0.50, 40% ethyl acetate in hexane). No
further characterization was undertaken; the crude title compound was
taken on to the sodium borohydride reduction. N

b. 2-(Hydroxymethyl)thiazole

To a cooled solution (0°C) of 2-formylthiazole (described in
example 71a) (1.50 g, 13.27 mmol) in methanol (25 mL) under nitrogen
vas added sodium borohydride (0.300 g, 7.94 mmol). After the addition
was complete, the reaction was warmed to room temperature over 1 h and
stirred at room temperature for 3 h. Excess reagent was quenched with
acetone (10 mL) and stirred 18 h. The reaction was acidified with 3 N -
HC1 (25 mL), cooled to 0°C and rebasified with 2.5 N NaOH (40 mL).

The aqueous phase was extracted with ethyl acetate (3 X 25 mL).

Combined organic extracts were dried over anhydrous magnesium sulfate,



met hanoant hr acen- 9-yl nmet hyl ) - 4- pi peri di none (described in exanple 1m, the
title -conpound was fornmed in 51%vyield as an oil. TLC analysis [err] 0. 20,
25% et hyl acetate in hexane). Ms (Cl, CH4) mz 561 (M+1, 100), 563 (40), 589
(M+29, 20), 545 (26), 429 (26) Exanple 70

1- (9, 10- D hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(5- (hydroxynet hyl ) - 3-pyridyl ) pi peridin-4-@7 &sing a procedure sinilar to
that described in exanple 69 except starting with

4- (5- (tert - bufilitéredang| xeduged doyaptelati®ly pure il in 62% yield. TLC
pyridyl) -1 - (9pk r 10, c t i di n-4- ol,
the title corrpog'ﬁgigwﬁ O%Srir?e “ﬁegg@}o Vi eﬁy&aagpg%mﬁ&e 4*3&&1%‘1— 210- 215 C
free base: 1HPuUGiRicatipn wasoregyired. 3§ (GI, Gi%) w/py 1195H+18821)2, Q44 J=1.4, Hz,
1H), 7.84 (ddu+2921f3,, 933(1Ug) 1H), 7.22 (m 4H), 6.93 (m 4H), 4.89 (br t,
1H), 4.63 (d, J=2. 2H), 4.46 (br s, 1H), 4.29 (s, 1H), 3.49 (s, 2H
2.87 (m 4H), 2.63 (s 2H) 2.06 (m 2H, 1.73 (m 2H M (Cl, CH4) nmz
413 (M+1, 100)g. 424(teieButyIdimeRBpl{iAy))duyaetioilithtazbdesal t: Anal ysis for .
[err] Calculated: C, 64.64; H 6.39; N, 5.58 Found: C, 64.50; H, 6.34; N,
5.48 The starting silyl ether was prepared as follows: a.

4- (5-(tert-Butyl di net Hging Bypyosedune kjmilarpye ithet )descfibedOin example 69b

di hydro-9, 10- éﬂ%hbemeé c%aeﬁsh 9- i Biayﬁe)taypﬁhwdméwés&ibéw it Srdpedure
simlar to t de%r I n exanp exceﬁ:3 start

1- (9, 10- di hy ﬁ%‘flﬁaﬁmﬁia‘@énf@rmeﬁl tgl%ly)le&dpl ﬁ'é'Fl%ﬂa%ﬁ%s (Rg
(described i r0.etano%eetibr mdleamépynsng(cx, CH4) m/z 230 (M+1,26), 258

3- br ono- 5- (t | di | ) met hyl pyri di ne (described i n exanpl e
69b), the tltut+2ggfné i?&ax ?%eeﬂﬁi 62% yield as an oil. TLC anal ysis
(Rf 0.25, 30%ethyl acetate in hexane). M5 (Cl, CH4) nmlz 527 (M1, 100), 555
(Mr29, 14), 508 (ZLQZ-%gé&ﬂngiyldimethylsilyl)oxymethyl-S-thiazyl)-1-

(9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)piperidin-4-ol

Using a procedure similar to that described in example 1
except starting with 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-piperidinone (described in example 5d) and employing
2-(tert- butyldimethylsilyl)oxymethylthiazole (described in example
71c), the title compound was formed in 58% yield as a yellow oil. TLC
analfsis (Rf 0.19, 25% ethyl acetate in hexane). MS (CI, CH4) m/z 533
(M+1,100), 561 (M+29,16), 515 (21), 475 (12)

Example 72
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-

(5-N-methylcarbamoylmethyl-3-pyridyl)piperidin-4-ol

To a solution of 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-(5-(hydroxymethyl)-3-pyridyl)piperidin-4-o0l (described in
example 70) (0.50 g, 1.12 mmol) in methylene chloride (5 mL) was added
methyl isocyanate (0.070 mL, 1.18 mmol, 1.05 eq) and N-methyl
piperidige.(o.lo mL, 0.82 mmol, 0.75 mmol). The resulting solution
was heated to reflux for 9 h, cooled to room temperature and diluted
with ethyl acetate (100 mL). The organic phase was washed with water



Exanple 71 1-(9, 10- D hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4-

(2- (hydroxynet hyl ) -5-thi azyl ) pi peridin-4-ol Using a procedure simlar to

t hat described in exanple 69 except starting with

1- (9, 10-di hydr o- 9, 10- net hanoant hr acen- 9- yl net hyl ) .
-4-(5-(2-(tert-butyldinmethylsiloxymethyl)thiazyl))piperidin-4-ol, the title
conpound was fornmed in 48%yield as a whiZ&-solid, np 145-150 C. TLC

anal ysis of the free base (Rf 0.18, ethyl acetate). free base: 1H NWR [err]
300 MHz) 7.562(% 100HeL),7doked( ayer? pphydrous sodiuwp igplfgregsfiltered@and (m 4H),

‘21 ?? Ersn gl:)') reduced. (%‘hesre&@im %‘rﬂ@u&ts wa%ﬁuri@i@bwlagﬁbohrgmié;bg%%% 16)
401 (42), &"%%6311(-% prﬂGBrP'(Oeel'éﬁt‘ Aok ey aFSFaﬂeeFP]hexe&?)cGPaYJé& o
60. 97; Hh 5 61380\g GﬁﬁSd ¢D1the: title 66bmpoiundiasSa Ahitdsodid> The Hiladysisg
i1yl ether or 0,
sol vt on (- obfe GPE s el SrqrRtR penane vy 0 Mgl RBELY 1003038 0
mol , 2.0 eq)di J=Rel HzhytH)of 8 (6150)w1]. &Ondsa,lr 1H) § rlo@@n(ma$Hpdée8s5 (m, g
2-b t hi 2 , oHO- B ‘m e I NggySU o] irre
bel :‘:)\(/)vm)BOI[gf?ﬁI g’o%ézol(gg 2'?? mbﬁ at E’et i g,;oltsé is;,hc)l ?Ip%?k rbl‘l\tyaans%)ered
via cannul a {® a? éol%ﬂslloﬁi:ofl ﬁl&rﬁ%hﬁﬂﬂor%ﬂﬁ\ o 2H) 1 2.62)(5,n28bt 2al dmef ur an
(100 rer%1 at dz@p[qm Gm, T HSAQI Ifm syesm/2! l5o5eg +1191w;r nsds%hpéa?msggnpeg ﬁ; gre e
over an n | ueous
was extract e&lsi%e9 Ei] ﬁ?g éfggt a‘?‘g %sé))x 2%9 \r,\@% "é’mg? nh;%"r (}{éﬁl é?}‘f%?cf'%
were dried ouﬂreraublyuﬁnmg mgﬁgﬂ:enumlﬂutidﬁ and facﬁaﬁfi@dhm ectkeieall HOl.a
d il I t etate.in
hexane) No TiE frdkSctlor e B0 iE el b hegl iR SRERIARERYE' Btifhres,
conpound wasandidahedrint vauoe (i mvlemunydrlﬂjeaswuctw dn. to yield a
white solid, mp 200-204°C (dec).
Analysis for 029H30C1N3 3¢ 2HC1.H20=
Calculated: C, 58.54; H, 5.76; N, 7.06

Found: C, 58.56; H, 5.67; N, 7.10

Example 73
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(5-(1-hydroxyethyl)-3-pyridyl)piperidin-4-ol

A suspension of 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4- (5-formyl-3-pyridyl)piperidin-4-ol (0.350 g, 0.852 mmol)
in tetrahydrofuran (20 mL) under nitrogen was cooled to 0°C. Methyl
lithium (1.0 M in diethyl ether, 1.72 mL, 2 eq) was added dropwise
with dissolution of the suspension as addition proceeded. The
solution became a golden brown color. The reaction was warmed to
10°C and stirred at this temperature for 2.5 h. At the end of this
time period, the reaction was quenched with water (25 mL) and the
aqueous phase extracted with ethyl acetate (3 X 20 mL). Combined
organic extracts were dried over anhydrous magnesium sulfate,

- filtered, and reduced to an oil. The reaction product was purified by
flash chromatography over silica gel (30 mL, eluent: 10% methanol in
diethyl ether) to yield 0.280 g (77%) of the title compound as a white



b. 2-(Hydroxynethyl)thiazole To a cool ed solution (O[err]C) of
2-fornylthiazole (described in exanple 71a) (1.50 g, 13.27 mml) in

met hanol (25 nlL) under nitrogen was added sodi um borohydride (0.300 g, 7.94
mmol ). After the addition was conplete, the reaction was warnmed to room
tenperature over 1 h and stirred at roomtenperature for 3 h. Excess
reagent was quenched wth acetone (10 nmi} 79nd stirred 18 h. The reaction
was acidified wwith 3 NHCO (25 m.), cooled to O[err]C and rebasified with
2.5 N NaOH (4gokd). Th€easajysds s(Rah@sld , 8% aethanvdeth Wiethylt byherjcelal¥R (3 X
25 nmL). Conbi or | r t edupv ey yd gngs]

sul fat e, ;@fbl flg'?igrgn atgdgf gﬂ\é\%fgezdﬁé fa%l \l;g {f}é%oﬁ? §’6 %>
el 5L CTLC anb I X fe. e 7 BvgRe 1H0s B 2D ARy Ko o n

purificati on Y&6 5t REUILNEH 4.0B §t§| , Q) D 6 s l\aﬁl),,82)94 1;44 Ay 20.7%7), 98

Similar to L EBEEWBSJIF : hyng}py@gxgmﬁ,gggg' 2B R wiesd (Bl 0SS

2- (hydr oxynet (64,) CHé amde e 42de@buli, bea) ,i ASEXHMRIATT1H09 (62),t 235 (1tpm2elind

CRESICE %ﬁiﬂé ) 169 168 r""&?ﬁ‘%z f&%?%‘*“?i‘ gejaaae). 15

4- (2- (t ert - Bughliogidecepr nliyg) freameynt & of methappl and acidified with
S e o M s 4
p u Sl ScCr.| Xcept s | W
1- (9, 10- di hyggﬂ}%l&‘b aTveretafins & th. F’;ﬁgﬁe‘m&?ﬁ -apdodried; 3p y3mu0

(descri bed i n(@!el;rpl(EpEﬁ)a]anﬂB djptoyiedd & whetd solid, mp 177-183°C. The

but yl di net hyl si vl l,t hi { h -t
comound was FEPFER SRTCUgrenBEde, VO8RS, AE e iR R dhnapdl '
25% et hyl acditR end HShekmady. veve ¢aipletily) copsisBent (el theOpropsead

(MF29, 16), 515 dtdre. 475 (12) Exanple 72

The starting pyridine aldehyde derivative was prepared as follows:

a. 1-(9,10-Dihydro-9,10-methanoanthracen-9-ylmethyl)-4-(5-formyl-3-
pyridyl)piperidin-4-ol

To a cooled solution (-78°C) of oxalyl chloride (0.597 mL,

6.84 mmol, 2 eq) in methylene chloride (15 mL) under nitrogen was
added.freshly distilled dimethylsulfoxide (0.971 mL, 13.68 mmol, 4
eq). After 10 min 1-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)
~4=(5-(hydroxymethyl)-3-pyridyl)piperidin-4-0l (described in example
70) (1.41 g, 3.42 mmol) was added as a dimethylsulfoxide solution
(15 mL). The reaction was stirred at -78°C for 1 h prior to the
addition of triethylamine (3.81 mL, 27.4 mmol, 8 eq). The cooling
bath was removed and the reaction warmed to room temperature over 2 h.
Vater (35 mL) was added t6 guench the reaction and the product
extracted into methylene chloride (3 X 20 mL). Combined organic
extracts were dried over anhydrous magnesium sulfate, filtered, and

" reduced to a white solid. The reaction product was purified by flash
chromatography over silica gel (65 mL, eluent 10% hexane in ethyl
acetate ramped to straight ethyl acetate) to yield 1.04 g (74%) of the
title compound. TLC analysis (Re 0.25, 10% hexane in ethyl acetate).



1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(5- N- et hyl car banoyl net hyl - 3- pyri dyl ) pi peridin-4-ol To a solution of

1- (9, 10-di hydro-9, 10- met hanoant hr acen- 9-

yl met hyl ) - 4- (5- (hydr oxynet hyl ) - 3- pyri dyl ) pi peri din-4-ol (described in
exanple 70) (0.50 g, 1.12 mol) in nmethylene chloride (5 nL) was added
met hyl isocyanate (0.070 niL, 1.18 mmvl, -18®5 eq) and N-net hyl piperidine
(0.10 nmL, 0.82 mmol, 0.75 mmol). The resulting solution was heated to
reflux for oMR (ootBt) BEZ r ddh @edptitls $39 AMERHLA I 383181, 260y K7 hc @29t e
(100 nm). Thei®y,0206 c(2shaswonpg)nvashed with wat er - 78 - (2 X100 m),
dried over anhydrous sodiumsulfate, filtered and reduced. The reaction
product was purified by flash chromatography over silica gel (60 ni,
eluent: 75% ethyl acetate in hexane) to yield 0.380 g (6799 of the title

conmpound as a white solid. TLC anal ysg’ S ‘E;? 24 22, 75%ethyl acetate in
hexane). 1H NMWVR [lerr 250 WHz) 8.70 (&5—=2*tHz, 1H), 8.49 (s, 1H), 7.80
(s, 1H), 7.2b (ml0zRHhydeo-&5 10rpetBapoanshngrens9-ylmpthyl)78- (br m 1H), 4.27.,

" 1H). 3.4 Rédyca e 3= 8 Hz, 3H), 2.73 oH)
262 (H)s 2mf15'(2@55 (M agbr?)%g lgl.g??g(ﬁn‘%ylgﬁoﬁ’kﬁ%d?“cﬁ, 6%:144) 1o bog (M+(1,m100;_?

506 (38), 532 (Mr29,11), 486 (25), 447 (45), 429 (32) The free base was
di ssol ved in ether caetailetegogenebyd eobutilohoss de (9yi1d-athydirbigdowi t h

Filtered, aFanesisteh oty iecihl-arls AL B Gl tietaiteonio bl d o
whi te sol i d, ogtpr12pb)}-20nyridyl Ipipecidin-Arcll (8 70 gy 1.0 jmola| HumatieahiolC,
£ 510 b Byl s o it S o1 1 . o
(5- (1- hydr oxSRaPRysIem digsalycd a5 pha jagid vasopddeds sthenseasivion vas stirred
1- (9, 10- di hyfs1029, H Gndebasdfoed WitRQe5- K NaOH (25 mL). The aqueous phase was
extracted with ethyl acetate (3 X 20 mL). Combined organic extracts
vere dried over anhydrous magnesium sulfate, filtered, and reduced to
an oil. The reaction product was purified by flash chromatography
over silica gel (65 mL, eluent: 20% hexane in ethyl acetate) to yield
0.560 g (67%) of the title compound as a white solid. TLC analysis
(Rf 0.21, 20% hexane in ethyl acetate). 1H NMR (CDC13, 300 MHz) 9.10
(d, J=1.8 Hz, 1H), 8.93 (d, J=2.3 Hz, 1H), 8.38 (t, J=2.1 Hz, 1H),
7.27 (m, 2H), 7.18 (m, 2H), 6.95 (m, 4H), 4.29 (br s, 1H), 3.95 (s,
3H), 3.49 (s, 2H), 2.95 (m, 2H), 2.73 (m, 2H), 2.63 (s, 2H), 2.15 (m,
2H), 1.76 (m, 2H) MS (CI, CH4) m/z 441 (M+1,100), 469 (M+29,15), 423
(11), 145 (9), 103 (11), 85 (20) The free base was dissolved in ether
containing methylene chloride and acidified with ethereal HCl. The
hydrochloride salt was precipitated with ether dilution, filtered,
rinsed with fresh ether and dried in vacuo (60°C, 10 pascal, 18 h) to
yield a vhite solid, mp 243-247°C (dec).
Analysis for 028H28N203.2HC1.H20£
Calculated: C, 63.28; H, 6.07; N, 5.27

Found: C, 63.24; H, 5.90; N, 5.03

The starting orthoester was prepared as follows:

a. 3-Methyl-3-oxetanemethyl-5-bromonicotinate



yl met hyl ) -4-(5-fornyl -3-pyridyl)piperidin-4-ol (0.350 g, 0.852 nmol) in
tetrahydrofuran (20 nL) under nitrogen was cooled to O[err]C. Methyl
lithium (1.0 Min diethyl ether, 1.72 m., 2 eq) was added dropw se with

di ssol ution of the suspension as addition proceeded. The sol ution becane a
gol den brown color. The reaction was warnmed to 10[err]C and stirred at this
tenperature for 2.5 h.. At the end of this 8l1nre period, the reaction was
guenched with water (25 nL) and the aqueous phase extracted with ethyl
acetate (3 X 20 nL). Conbined organic extracts were dried over anhydrous

magnesi um sul fate, filfpped,1and Ju% Eiréidnt B@HLP'Jf SIﬂRmBEi%ttiiﬂﬁ REluct
was purified bg fl ash chromat ograp over l1ca éh@ I, |2eluent: 10%
t 1

net hanol in di(at®d/18: ethrér Fmelg Y?%Ia@ded E@é%?]( ‘7171)3‘15? &-£8mpbund as
a white - 191-e®d ol i The dhdpenBBd/ Was Heatéa Q. #ElukOfonTebraigOkad Rvel @iilon!

ﬁw?r)?ZSéH(L\I!VR 5. Péeog}tﬂﬂﬂ? E‘?LPe(m ‘ﬁgf ?@(‘hﬁwﬁ%‘aﬁg’%g""fﬂq 40 HZ4 95

(g, J=6.5 Hz, hmgenéou?ss apbrachietéd a Stetdy(itate, cotiditich YAtk mespedr, ta gak (m

o 2% (20 ol 2, el vy kT eoZElom tefiorhieel Opiligl | O

169 (28) The thienydacklondde dindsthe, sdlventnyene remavedhinm vagko @pdtrepdaery smal |
anmount s of rrewanqletﬁmnaceﬂofﬂ&d (\sntdﬂ,)et e Bketdnl: meth@ndly (2OFN Q) | de sal t

was preC|p|tated b t her dl|ut|0 red, rinse th fr sh etﬁer and
dried in vacud’ ('BG%"Bir el 9@ H%% Aé’ﬁ?"‘idbh%féﬂiﬂg@\q\lm?'ﬂ"e (8of9 &L np
177-183[err] C62T3161mallii|2)£SI§q)f orACblhyﬂfmhtcxmodﬁt WS pretipitategf @zens thet h
cal cul ated; 1H 4%3 were co

S orasad ot r LEptidoR ne BrireRng w0, SannerRiier it SH-ORET chbted 2 .. o

as foll ows: aexcess reagent was quenched with water (40 mL) and the aqueous phase

1-(9, 10-Di hyd@gt:%cl:ga rc&%ﬂ%mgi%ueasaﬁnrﬁdx' ?ﬂ% hird: ( TohB{dPd sr¥anic
pyri dyl) pi peri utio [efr]C) of oxalyl chloride
(0.597 ni, extracts vere dried over anhydrous magnesium sulfate, filtered, and

reduced to an oil. The reaction product was purified by flash
chromatography over silica gel (250 mL, eluent: 20% ethyl acetate in
hexane) to yield 5.10 g (72%) of the title compound as a highly
crystalline white solid. TLC analysis (Rg 0.15, 20% ethyl acetate in
hexane). MS (CI, CH4) m/z 286 (M+1,100), 288 (99), 314 (M+29,15), 316
(15)

b. 3-Bromo-5-(4-methyl-2,6,7-trioxabicyclo[2.2.2]octyl)pyridine

A methylene chloride solution (30 mL) of 3-methyl-3-
oxetanemethyl 5-bromonicotinate (described in example 74a) (2.50 g,
8.73 mmol) was cooled to 0°C under nitrogen. Boron trifluoride
etherate (1.34 mL, 10.9 mmol, 1.25 eq) was added and the resulting
solution stirred at 0°C for 25 h. The reaction was quenched with
excess triethylamine and diluted with diethyl ether to precipitate
amine salts. The solution was filtered over silica gel (20 g,
pretreated with 1% triethylamine in ether) to remove baseline
impurities. The reaction product was purified by flash chromatography
over silica gel (150 mL, eluent: 15% ethyl acetate in hexane) to yield
2.02 g (81%) of the title compound as a colorless oil. TEC analysis
(Rf 0.29, 20% ethyl acetate in hexane containing 1% triethylamine).



6.84 mmol, 2 eq) in nethylene chloride (15 nL) under nitrogen was added
freshty distilled dinethylsulfoxide (0.971 nL, 13.68 nmol, 4 eq). After 10
mn 1-(9, 10-di hydr o- 9, 10- net hanoant hr acen- 9- yl net hyl ) '

-4-(5- (hydroxynet hyl ) -3-pyridyl)pi peridin-4-ol (described in exanple 70)
(1.41 g, 3.42 mmol ) was added as a di met hyl sul foxide solution (15 nL). The
reaction was stirred at -78[err]C for 1-h8pr4 or to the addition of
triethylamne (3.81 nL, 27.4 mmol, 8 eq). The cooling bath was renoved and
t he reacti on (%&y )tz 0286 t(&ﬁbdﬁ@ﬂur&%o(ﬁ!ﬂ),ﬂﬂ (18) 2314 384+20)19)as3k6dded
to quench thqipgaction and the product extracted into nmethylene chloride (3
X 20 nL). Conbi ned organic extracts were dried over anhydrous nagnesi um
sulfate, filtered, and reduced to a white solid. The reaction product was
purified by fcI.ash-(Ghl@)mihy@‘oaphw-ﬁﬁﬁﬁiaxﬂ)ahtlﬁ&ceﬁ@-&ﬁ’ieﬁﬁyl)'Eﬂ—lesﬂ(lo-he% yiexane

ety oot at ey caynad ke RhE M ANs AL WLoRAS I Bhshbd bt et Ol eg (] if“ie) o
- 80 - M (Cl, CH4) miz 411 (M+1,100), 439 (|v++29 14), 393 (18) 260 (7),

219 (10), 206 (25), b, iMl b "
1- (9, 10- Di hydro-9, 10- rretg %)Pan 5 ar Fni's described in example 1

racen-
(5- (et hoxyc&Fﬁ%ﬂ?yF):a@iﬂ?rYWI 'pﬁ%é?'f@?‘ﬁgm‘(?l’ g‘@eﬁhm%ﬁéoﬁrglgmﬂon
oft % (9, 1?r:jkhyﬁhp@rﬂdiH%ne (described in example 5d) and employing 3- bromo-S-
met hanoant hr agen i C
et -1y - 3 Sy E el rd%iaxa%wéwﬁé%azﬂwm Y (e Obahdl (5 L)
under nitrogenanpe Zéhledthaitivle compiund(@as fored 2n etpy. y:'l'driﬂ as1pehbteon
di ssol ved as acq e r t r nd
basi 1 ed w ¢ Boos *“K‘Eﬁ@%ﬁgnﬁ% g 7" 90¢ Heind B9 S0 Eckrafly 3 (G
ethyl acet at EH¢BmEz2FLH {M+130%i n539 dﬁg&?ulé)e 9r3aélfs) were dried over
anhydrous magnesium sulfate, filtered, and reduced to an oil. The reaction

product was purified by flash chronatography over silica gel (65 ni,
eluent: 20% hexane in ethyl acetate) to yield

Example 75
1-(9,10-Dihydro-9,10-methanoanthracen-9-y1methy1)-4-
(5~ (N-propylcarboxamido)-3-pyridyl)piperidin-4-ol

A solution of 1-(9,10-dihydro-9,10-methanoanthracen-9-
ylmethyl)-4-(5- (methoxycarbonyl)-3-pyridyl)piperidin-4-o0l (described
in exémple 74) (0.560 g, 1.27 mmol) in propyl amine (5 mL) was heated
to reflux for 68 h under nitrogen. The solvent was removed in vacuo
to yield an oil. The crude reaction product was purified by flash
chromatography over silica gel (35 mL, eluent: ethyl acetate) to yield
0.450 g (76%) of the title compound. TLC analysis (Rf 0.19, ethyl
acetate). 1H NMR (CDCl3, 250 MHz) 8.84 (d, J=2.2 Hz, 1H), 8.81 (d,
J=2.0 Hz, 1H), 7.26 (m, 2H), 7.19 (m, 2H), 6.94 (m, 4H), 4.29 (br s,
1H), 3.49 (s, 2H), 3.42-(m, 2H), 2.95 (m, 2H), 2.72 (m, 2H), 2.62 (d,
J=1.4 Hz, 2H), 2.14 (m, 2H), 1.75 (m, 2H), 1.64 (m, 2H), 0.99 (t,
J=7.5 Hz, 3H) MS (CI, CH4) m/z 468 (M+1,100), 496 (M+29,16), 450 (14)
The free base was dissolved in methanol, acidified with ethereal HC1l
and diluted with ether to precipitate the salt. The hydrochloride
salt vas filteredlgrinsed with fresh ether and dried in vacuo (60°C,
10 pascal, 18 h) to yield a white solid, mp 205-208°C.

Analysis for C30H33N302 .2HC1.0. 4H20



0.560 g (6799 of the title conmpound as a white solid. TLC analysis (Rf
0.21, 20% hexane in ethyl acetate). 1H NVR [err] 300 MHz) 9.10 (d, J=1.8
Hz, 1H), 8.93 (d, J=2.3 Hz, 1H), 8.38 (t, J=2.1 Hz, 1H), 7.27 (m 2H), 7.18
(m 2H), 6.95 (m 4H), 4.29 (br s, 1H), 3.95 (s, 3H), 3.49 (s, 2H), 2.95
(m 2H, 2.73 (m 2H), 2.63 (s, 2H, 2.15 (m 2H, 1.76 (m 2H M (d,
CH4) mz 441 (M+1,100), . 469 (M29,15), <483 {11), 145 (9), 103 (11), 85 (20)
The free base was dissolved in ether containing met hyl ene chl ori de and
acidified with ctalenbagedsE, 6FnEIsh¥lelroSRs MNi debbalt was precipitated with

ether dilution, filtgssd: ¢ &SSO m.fq\zﬁqh, gt per and dried in vacuo
(60[err]C, 10 pascal, 18 h) to yield a ite solid, np 243-247[err]C (dec).
Anal ysis for [err] Calculated: C, 63.28; H 6.07; N, 5.27 Found: C, 63.24;
H 5.90; N, 5.03 The starting orthoester was prepared as follows: a.

3- Met hyl - 3- oxet anen®et hyl - 5- br ononi cotj_nat 76 81 - To a toluene
suspension (50 nmL) of 5-bronDnicotirHéJ%%ﬁ%—éS.OZ g, 24.9 mol) was added

t hi onyl chl dri(8elQ-Rillydro,-9 2I0-tevhapbanthracenn9-ylethglkidensi on was heated to

refl ux noni t(QLﬁ,riﬂ-dgﬁét gbﬁﬁgp}%{eag}]&i%ﬁaugjﬂ bubbler. After 45 mn

t he system becane honogeneous a eve steady state condition with
respect to gas evolution. The reaction was cooled to roomtenperature.

Excess thionyl chloridglatibn be BBUYFITH theune (162P%etoff & YU syldtiap! aced
£ Sl ) SN i S P
si gni ficant aadotreated withca ollationf of % Nadineltby Ybeacenesnl fermms de r(520 mg,r 00m
Larme"CAo" e Sl LGB SEEedlktor (5 BLFETd sagedl, a5 eAEIBtOL D,
50 nL). Conirfettigrgdrfior 2k mineithepevas gpelad 69 305h Apdr BERAtRAGHER aim
sul fate, filsoth€thn 80A-(9,10-dihydro-9,10-methanoanthracen-9-ylmethyl)-4-

piperidinone (described in example 5d) (700 mg, 2.31 mmol) in

tetrahydrofuran (5 mL). The mixture was warmed to room temperature,

stirred for 0.5 h, then was poured into 1IN aqueous sodium hydroxide

(25 mL). The mixture was extracted with chloroform (3 x 50 mL). The

organic extracts were washed with brine (50 mL), combined, dried over

anhydrous potassium carbonate, filtered, and evaporated to leave an

amber foam (1.3 g). Purification by flash chromatography (eluent:

6:1-3:1 hexane/acetone) afforded a white powder (502 mg). This solid

was dissolved in diethyl ether and treated with ethereal hydrogen

chloride to afford the hydrochloride salt of the title compound '

(486 mg, 0.92 mmol, 40%) as a white powder, mp 220-223°C. elemental.

Analysis for C,gH,,N,0,5.HCL.0.25H,0:

Calculated: C, 65.77; H, 6.38; N, 5.29
Found: C, 65.92; H, 6.35; N, 5.12

1H NMR (DG-DMSO, D-TFA): 7.70-7.35 (m, 8H), 7.03 (m, 4H), 4.49 (s,

3H), 3.75 (m, 2H), 3.57 (m, 2H), 2.96 (s, 6H), 2.76 (s, 2H), 2.46 (m,

2H), 2.32 (m, 2H) MS (CI, CH4) m/z 490 (36), 489 (M+1,100), 471 (11)



reduced to an oil. The reaction product was purified by flash

chromat ography over silica gel (250 nmi, eluent: 20% ethyl acetate in
hexane) to yield 5.10 g (72% of the title conpound as a highly crystalline
white solid. TLC analysis [err] 0.15, 20%ethyl acetate in hexane). M5 (O,
CH4) mz 286 (M+1,100), 288 (99), 314 (M29,15), 316 (15) b.
3-Brono-5-(4-nmethyl -2,6, 7-tri oxabi cycl o[-283 2] octyl ) pyri di ne A nethyl ene
chloride solution (30 nmL) of 3-nmethyl-3- oxetanenethyl 5-brononicotinate
(described in exanple 74a) (2.50 g, B.Mwas cool ed to O[err]C under

ni trogen. - Bor sl 1nfiguidla, mwcmam&%ems.yme&mm. 1.25 eq) was
added and the resultlng sol Ut on stirred n q(j’trr]Cfor 25 h. The reaction
okt

was quenched (fthmethyd sul fampinheny maeawé ed with diethyl ether to
precipitate amne salts. The solution was filtered over silica gel (20 g,
pretreated with 1% tri ethlam e in r line i |ties.
The reaction product ﬁ?f? v %’37'? sr1)ﬁ' %‘ﬁitoﬁﬁ?%’siﬁ"ég SW §| ca gel
(150 nl, el ueercept 38sing Hyhlmeammneenasuhﬁ)mméde tin thedirerted Lith8d€donof t he
title conpou C Myl s | tate
i n hexane co%gggf’%’g %‘/g él:igiéh&h ?nm-r?éga@%guﬂe% é? 9}8%[99 p%pw)ia’gﬁ
(M1, 100), 28059¢$83°C.20elemental 314 (|v|+29 19), 316 (19) c.

1- (9, 10- b hydefaig sﬂpmt@ano tohgacen 9-yl met hyl ) - 4-(5- (4-net hyl -
267tr|oxab|cycl Yy dyl ) eridin-4-ol Using a
procedure simlar é)%“}ﬁtaﬁl%adﬁs g@d Hl’ng a 1épggexcept starting with

1- (9, 10-di hydro-9, 10- mﬂ&anoarﬂnhvmpen; 6-42l; e} I5yBY - 4- pi peri di none

(descri bed in exanple 5d) and enpl oyi ng 3-brono-5-"

(4-nmethyl -2,6, 7-trioxabi cycl o] 2. 2. 2] octyl ) pyri di ne gdescrl bed i n exanpl e
74b), the ti tlbeﬁbrﬁﬂgum%s”%r f&d JFnbH¥zy i BM)d beba(dhideed soHed 1HNL.C
anal ysis (Rf fs f/ﬂ £,24% hxgge £ i) ei gl (8caLat ) mdS 16§) 7. G6¥{m, ki), Bldo
(M1, 100), 539 ( 79,1 16)’ é

5H), 5.4 (s, 1H), 31 (s, 1H), 3.42 (s, 2H), 2.78 (m, 4H), 2.50

(s, 3H), 2.45 (s, 2H), 2.02 (br s, 4H) MS (CI, CH4) m/z 476 (31), 475

(M+1,100), 457 (18)

Example 78
1-(9,10-Dihydro-9,10-methanoanthracen-9-ylmethyl)-4-~

(2-N,N-dimethylsulfamoyl-5-methoxyphenyl)piperidin-4-o0l

By a procedure similar to that described in example 76
except using N,N-dimethyl-4-methoxybenzenesulfonamide in the directed
lithiation reaction, the title compound was obtained as a white powder
(26%), mp 101-103°C. elemental
Analysis for C30H34N2048:

Calculated: C, 69.42; H, 6.61; N, 5.40

Found: C, 69.25; H, 6.48; N, 5.30

1H NMR (D, -DHSO): 7.69 (d, J= 8.9 Hz, 1H), 7.23 (m, 5H), 6.91 (m, 5H),
5.05 (s, 1H), 4.31 (s, 1H), 3.83 (s, 3H), 3.4l (s, 2H), 2.79 (s, 6H),
2.72 (m, 4H), 2.49 (s, 2H), 2.12 (m, 2H), 1.90 (d, J= 12.4 Hz, 2H) MS
(CI, CH4) m/z 520 (34), 519 (M+1,100), 518 (15), 501 (11)



Exanple 75 1-(9, 10- D hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(5- (N-propyl carboxam do) - 3- pyri dyl ) pi peri di n-4-ol A solution of

1- (9, 10- di hydro-9, 10- met hanoant hr acen- 9-

yl met hyl ) - 4- (5- (et hoxycar bonyl ) - 3- pyri dyl ) pi peri din-4-ol (described in
exanple 74) (0.560 g, 1.27 mml) in propyl amne (5 nL.) was heated to
reflux for 68 h under nitrogen. The sol ven85was renoved in vacuo to yield
an oil. The crude reaction product was purified by flash chronat ography
over silica gel (35 nmL, eluent: ethyl acetate) to yield 0.450 g (76% of
the title corrpound TLC anal ysis (Rf 0. g3mpfd Y/ acetate) 1H NMR [err] 250
MHz) 8.84 (d, J= 26 (m 2H), 7.19 (m
oH), 6.94 (m 14#9 1°4Dézlyfd(fer9éO-mhMSﬂH@resen-?Fvlme&hnlz)'("m oH), 2.95 (m
2H), 2.72 (m (2H¥-me2hPLsul@amoyilsAndthoxyPtlenyP)plifefidin2édol 1. 75 (m 2H), 1.64
(m 2H), 0.99 (t, J=7.5 Hz, 3H M5 (Cl, CH4) m z 468 (M+1l, 100), 496

(M+29, 16), 450 (14) The free base was dissolved in nmethanol, acidified with
ethereal HCO and dil utkd amptdcedutersimblap:r mmhatad@cthbsedsahtexaiﬁhh 76

hydr ochl ori d "
(0ferr] G, 10 hleke WBid bRt o elRbnbhiheshPfhaRide 1o **CHEE” vacuo
Anal ysis for [ldtkiation reggtiqm §hﬁ &itle compgmd7vas Hbt@@g ag\ya vhigp

C, 65.70; H G284, hp 20947100 erenéRtal
1- (9, 10- Di hydr o- fﬂlong%[han ant hr acen- 9 yl met hyl) - 4-

(2-N, N-di rreth § %erldln 4-ol A solution of n-butyllithium
(1.21 nL of a 2. 2%allcalitett ar) 69.0BXENER392.N,7508801) in tetrahydrofuran (10

&L?\I- \c/i\??mtcﬁgl ggntzgneggf)’fcémgm deg?'s@g W té1§§7§9n#o)f"())nl (I’)lf tetrahydrofuran (5

m.). The m xture was warned to O[err] and stirred for 20 mn, then was

cool ed to - 30hfr e (B)\brsbFA 7293 Wd,"32 8.9 Hz, 1H), 7.26 (m, 4H), 7.05 (d, J=
2.0 Hz, 1H), 6.90 (m, 6H), 5.44 (s, 1H), 4.31 (s, 1H), 3.81 (s, 3H),
3.41 (s, 2H), 2.72 (m, 4H), 2.50 (s, 2H), 2.41 (d, J= 4.5 Hz, 3H),
2.03 (m, 4H) MS (CI, CH4) m/z 506 (35), 505 (M+1,100)

Example 80
1-(9,10-Dihydro-9, 10~methanoanthracen-9-ylmethyl)-4-

(2-N-bropylsulfamoyl-5-methoxyphenyl)piperidin-4-01

By a procedure similar to that described in example 76
except using N-propyl-4-methoxybenzenesulfonamide in the directed
lithiation reaction, the title compound was obtained as a white powder
(34%), mp 169-170°C. elemental
Analysis for C31 36N204S.

Calculated: C, 69.90; H, 6.81; N, 5.26

Found: C, 69.79; H, 6.92; N, 5.29

1H NMR (D, -DMSO): 7.96 (d, J= 8.8 Hz, 1H), 7.28 (m, 4H), 7.05 (m, 1H),
6.98 (m, 4H), 5.51 (s, 1H), 4.32 (s, 1H), 3.82 (s, 3H), 3.42 (s, 2H),
2.68 (m, 6H), 2.51 (s, 2H), 2.03 (m, 4H), 1.41 (m, 2H), 0.82 (t, J=
7.4 Hz, 3H) MS (CI, CH4) m/z 506 (35), 505 (M+1,100)



solution of 1-(9,10-di hydro-9, 10- et hanoant hr acen-9-yl net hyl ) - 4-

pi peri di none (described in exanple 5d) (700 ng, 2.31 mml) in

tetrahydrofuran (5 nmL). The mi xture was warned to roomtenperature, stirred

for 0.5 h, then was poured into 1N aqueous sodi um hydroxide (25 nL). The

m xture was extracted with chloroform (3 x 50 nmL). The organic extracts

were washed with brine (50 nmL), conbined,8&r ed over anhydrous. potassi um

carbonate, filtered, -and evaporated to | eave an anber foam (1.3 Q).

Purification by flash chromat ography (eluent: 6:1-3:1 hexane/ acetone)

afforded a mhite powder (502 np). Thi%x jedgyas di ssolved in diethyl ether
af ford the hydrochl ori de

and treated dro
salt of the ’ésclgﬁ?gﬁ?uf 036'@23‘?%?'Y1¥G§BY1§S a white powder, np

220- 223[6]‘]‘]Q-Mp@ﬁﬁ]ls&lfam%@ﬂ;})éﬂy&)ﬁi@@ri@‘ﬂ-h-&h| culated: C, 65.77; H, 6.38;
N, 5.29 Found: C, 65.92:'H, 6.35 N, 5.12 1H NVR [err] D-TFA): 7.70-7.35

(m 8H), 7.03 (m 4H), 4.49 (s, 3H), 3.75 (m 2H), 3.57 (m 2H), 2.96 (s,
6H), 2.76 (s, 2H), ZB?Ga(pnocetu)re Qinﬁﬂ.atm;o Zhht IHBs(ﬁlb,edC}M)exan‘uﬂe490 (36),

489 (N+1, 100} Zluéi A X
1- (9, 10- Di hyd’F%e?’ N propybnzenesul fonguid rﬂ _%_directed lithiation

(2- N- net hyl s’iﬁ"?‘"&?rﬁ‘} Fﬂ'i‘ Walslwpm%&@scﬂbteyn BB ot dbite powder {54%b mpat
descri bed i n1:§1x-asp+(e. 7eleémemeslt using N-net hyl benzenesul fonanmide in the

directed Iit |on e.t conpound was obtained as a white
powder (42%2rl °f8§50§§nﬁ'z§3ge?é?§a$a Anal ysis for [err] Calcul ated: C,
70.86; H, 6.37; NalcﬁxlﬁﬁedSoanml Q4; 60). §385;HN, 66.42; N, 5.89 1H NVMR [err] 7.98
(d, J= 6.9 Hz, 1H), (d, dib . , , ofe@Dd (t, J= 7.2 Hz, 1H), 7.43
(t, J= 7.2 Hz, 1H), ;‘_og%d.(%, .o?,gi_,gé.szjg”k, 569

1H NMR (D,-DHSO): 8.01 (m, 1H), 7.63 (d, J= 7.8 Hz, 1H), 7.54 (t, J=

6.5 Hz, 1H), 7.42 (t, J= 7.1 Hz, 1H), 7.26 (m, 4H), 6.92 (m, 4H), 4.31

(s, 1H), 3.41 (s; 2H), 3.31 (m, 2H), 2.73 (m, 6H), 2.03 (br s, 4H),

1.41 (m, 2H), 0.81 (t, J= 7.3 Hz) MS (CI, CH4) m/z 504 (35), 503

(M+1,100)

Example 82
1-(9,10-Dihydro-9,10-methanoanthracen-9-ylmethyl)-4-

(2-pyrrolidinylsulfamoylphenyl)piperidin-4-o0l

By a procedure similar to that described in example 76
except using pyrrolidinylbenzenesulfonamide in the directed lithiation
reaction, the title compound was obtained as a white powder (15%), mp
203-204°C. elemental
Analysis for C31H34N203

Calculated: C, 72.34; H, 6.66; N, 5.44

Found: C, 72.22; H, 6.72; N, 5.41

1H NHR (D -DHSO): 7.76 (m, 2H), 7.56 (t, J= 7.7 Hz, 1H), 7.45 (t, J=
7.6 Hz, 1H), 7.23 (m, 4H), 6.92 (m, 4H), 5.01 (s, 1H), 4.31 (s, 1H),
3.40 (s, 2H), 3.30 (m, 4H), 2.73 (m, 4H), 2.49 (s, 2H), 2.09 (m, 2H),
1.88 (m, 6H) MS (CI, CH4) m/z 516 (33), 515 (M+1,100).



(m 5H), 5.44 (s, 1H), 4.31 (s, 1H), 3.42 (s, 2H), 2.78 (m 4H), 2.50 (s,
3H), 2.45 (s, 2H), 2.02 (br s, 4H M5 (C, CH4) nmlz 476 (31), 475

(H+1, 100), 457 (18) Exanple 78

1- (9, 10- D hydr o-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(2- N, N-di net hyl sul f anoyl - 5- met hoxyphenyl ) pi peri di n-4-ol By a procedure
simlar to that described in exanple 76-e&kept using

N, N- di et hyl - 4- et hoxybenzenesul fonamide in the-directed lithiation
reaction, the title conmpound was obtai ned as a white powder (26%, np
101-103[err]C. elenental Analysis for [err] Calculated: C 69.42; H 6.61;
N, 5.40 Found: C, 69.25; H 6.48; N, 30 1FI§WR [err] 7.69 (d, J= 8.9 Hz,

1H), 7.23 (m 5H), 6.91 (m 5H), 5. osExample 83 4 31 (5 1H), 3.83 (s, 3H),
3.41 (s, 2H)1-(2,10-Qihyd6id9, 10-methamanthiFaced-9-91methy2)-4- R-W2ethflsald) , 1. 90

(d, J=12.4 D,_{z 520 (34), 519 (M1, 100), 518 (15), 501
(11) - 85%?;5&34%61’?“1%4 &
1- (9, 10- D hydro-9, 10 met hanoant hr acen- 9-yl net hyl ) - 4-

(2N et yl sul famoy! g5 paBlacBINRE NG ke udachiod fn Rsiduse ' | ar

e..7/6 except usi

to that descri bed X é%b

N- met hyl - 4- nEA9F8% geﬁ V*‘Eﬁ‘l‘éﬁ?‘iﬁéﬂiﬁﬂn@'{jrée i she cirpetad Aithdatiemct i on,

the title corgaetheh wahe ofiitde Nathpasnd wakidbtapoedlas 4 2BNe ggvde%o%%%% Eﬁr] C.
0

el enment al o Ol [ ert Calculated C, 69.02; H

C, 69.08: H?d(i‘xZg?({Q %‘l"‘f t]PH NMVR [err] 7.93 (d, J= 8.9 Hz. 1H), 7.26 (q,
4H), 7.05 (dAnai;zsizs (foplzczg_ﬂggn 05590).2(550 6H), 5.44 (s 1H), 4.31 (s, 1H),
3.81 (s, 3H. 3. dictarddd c, 71l2e{ B, 6Hd0; §; WN78° 2.41 (d, J= 4.5 hz,
H. Found: C, 70.90; H, 6.66; N, 5.79 '

1H NMR (D -DMS0): 9.02 (d, J= 7.9 Hz, 1H), 7.64 (d, J= 7.9 Hz, 1H),
7.55 (t, J= 7.2 Hz), 7.44 (t, J= 7.2 Hz), 7.26 (m, 4H), 7.08 (m, 1H),
6.93 (m, 4H), 5.50 (s, 1H), 4.32 (s, 1H), 3.42 (s, 2H), 2.82 (m, 6H),
2.51 (s, 2H), 2.04 (s, 4H), 1.02 (t, J= 7.0 Hz, 3H) MS (CI, CH4) m/z
490 (31), 489 (M+1,100), 471 (11).

Example 84
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-

(2-N- methylsulfamoyl-5-methoxyphenyl)piperidin-4-ol

By a procedure similar to that described in example 76
except using N-methyl-4-methoxybenzenesulfonamide in the directed
lithiation reaction, and 1-(2-chloro-9,10-methanoanthracen-9-
ylmethyl)-4-piperidone (described in example 1lm), the title compound
vas obtained as a white powder (29%), mp 179-182°C. elemental
Analysis for 029H31C1N204S.

Calculated: C, 64.61; H, 5.79; N, 5.19

Found: C, 64.30; H, 5.90; N, 5.18

1H NMR (D -DMSO): 7.94 (d, J= 8.8 Hz, 1H), 7.26 (m, 4H), 7.05 (s, 1H),
6.97 (m, 4H), 6.81 (q, J= 5.2 Hz, 1H), 5.45 (s, 1H), 4.30 (s, 1H),



2.03 (m 4H Ms (Cl, CH4) nmfz 506 (35), 505 (M+l, 100) Exanple 80 1-(9,
10- D hydr o- 9, 10- net hanoant hr acen- 9-yl net hyl ) - 4-

(2- N- propyl sul fanoyl - 5- met hoxyphenyl ) pi peri din-4-o0l By a procedure simlar
to that described in exanple 76 except using

N- propyl - 4- net hoxybenzenesul fonam de in the directed lithiation reaction,
the title conpound was obtai ned as a whit ggpowder (34%, np 169-170[err]C.
el enental Anal ysis for C31H36N204S: Cal culated: C, 69.90; H, 6.81; N, 5.26
Found: C, 69.3782 ¢4, BHP23.M (3, 22H),H2 N\R(heraH), 72.30 (s, 28F, 2.82Hd, IH),

7.28 (m 4H) ¢ 4. . .9 : 5 1 4 , 3.82 |
(s, 3H), 3.4 gsﬁzé@ 3% %m@'&(ﬁs é&)slc’?"s), Lﬁﬁsg,"zz%'(%"glzéﬁé’,’ ) (m
2H), 0.82 (t,(38): P39 (W+1,300) M5 (CI, CH4) mfz 506 (35), 505 (M1, 100) -
86 - Exanple 81 1-(9, 10-Di hydro-9, 10- et hanoant hr acen- 9-yl net hyl ) - 4-
(2- N-propyl sul f anoyl phenyl ) pi peridin-4-ol By a procedure simlar to that
described in exanple 76 except using N propyl benzenesul fonam de in the
directed lithiation reaction, the titl|Exanplgp@8nd was obtained as a white ,

t

wad 549 , - JC. el A i s f | d: C
D"a 0 sl b Fg e o1 B hado LSkl Sty SRR 6
(m 1H), 7. 6%igethylsulfagoyl-5-nephoxyplienyl)piperiditc4tal 1H), 7.42 (t, J= 7.1
Hz, 1H), 7.26 (m 4H), 6.92 (m 4H), 4.31 (s, 1H), 3.41 (s, 2H), 3.31 (m

2H), 2.73 (m 6H), 2.03 (br s, 4H, 1.41 (m 2H), 0.81 (t, J= 7.3 Hz) M5
(Cl, CH4) mz 504 (35 awcem:,ljg $dpilar to that described in example 76

except using N,N-dimethyl-4-methoxybenzenesulfonamide in the directed
lithiation reaction, and 1-(2-chloro-9,10-methanoanthracen-9-
ylmethyl)-4-piperidone (described in example 1m), the title compound
vas obtained as a white powder (27%), mp 190-191°C. elemental
Analysis for C30H33C1N204S:

Calculated: C, 65.15; H, 6.01; N, 5.06

Found: C, 64.86; H, 5.98; N, 4.80

1H NMR (D -DMSO): 7.69 (d, J= 8.9 Hz, 1H), 7.23 (m, 5H), 6.97 (m, 4H),
5.05 (s, 1H), 4.34 (s, 1H), 3.82 (s, 3H), 3.39 (br s, 2H), 2.79 (br m,
10H), 2.50 (s, 2H), 2.13 (m, 2H), 1.88 (m, 2H) MS (CI, CH4) m/z 556
(10), 555 (34), 554 (31), 553 (M+1,100), 535 (13)

Example 86
1-((98,108)~-2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-
4-(2-N-methylsulfamoyl-5-methoxyphenyl)piperidin-4-ol

By a procedure similar to that described in example 76
except using N-methyl-4-methoxybenzenesulfonamide in the directed
lithiation reaction, and 1-((9S,10$)-2-chloro-9,10-dihydro-9,1b-
methanoanthracen-9-ylmethyl)-4-piperidone, the title compound was
obtained as a white powder (44%), mp 140-142°C. elemental
Analysis for C29H3101N204S:

Calculated: C, 64.18; H, 5.83; N, 5.16

Found: C, 64.14; H, 5.94; N, 4.19



Exanpl e 82 1-(9, 10- D hydro-9, 10- met hanoant hr acen- 9-yl net hyl ) - 4-
(2-pyrrolidinyl sul famoyl phenyl ) pi peridin-4-ol By a procedure simlar to
that described in exanple 76 except using pyrrolidinyl benzenesul fonam de in
the directed lithiation reaction, the title conpound was obtained as a
white powder (15%, np 203-204[err]C. elenental Analysis for [err]
Calculated: C, 72.34; H, 6.66; N, 5.44 Fo8%d& C, 72.22; H 6.72; N, 5.41 1H
NVR (D6-DVBO): 7.76 (m 2H), 7.56 (t, J= 7.7 Hz, H§745 (t; J= 7.6 Hz,
1H), 7.23 (mI1HANR (B <DUSQ)y 7484, (& 04 §.8 HaH)lH) 4 B25(@n, 4H), 730%ddgst= o),

3.30 4H) , 2. 4 21.0 2
(a, (CIT4) ;102 g16 (3ﬁ3 %5:%85 ( H?‘{)(lgg)gd_b(q Jsg irnz, tﬁ), 5 Bﬁ(emuﬁH)Mﬁ
1- (9, 10- Di hydse- 303 n@t K&in e b} d0eks 0 21 nekt- H§|§""4 '?g %qu He 7)o 2-42

famoy! phenyl )i, pse isd iz} 9hr) ,Be. 64 Qs9CAHIUNS (UL CHY) hfz (54at (15 CI410€B8) ,n
exanple 76 eégﬁ {%ﬁm#% l\ii {Qébgenzenesul fonam de in the directed
lithiation r t e (Bt onpound was obtained as a white powder
(52%, np 184-185[err]C. elenmental Analysis for [err] Calculated: C, 71.28;
H 6.60; N, 5.73 Found: C, 70.90; H, 6.66; N, 5.79 1H NVR [err] 9.02 (d, J=
7.9 Hz, 1H), 7.64 (d, J=7.9 Hz, 1H), 7.55 (t,_ J=7.2 Hz), 7.44 (t, J=17.2
Hz), 7.26 (m 4H), 7.08 (m 1H), 6. 9353!{!2&:1)&25 50 (s, 1H), 4.32 (s, 1H),
g- 42 (s, 2H),1-22 82 pieh1dib)9, 10-@ 8;(d‘:ro-él,H)o,-mé’t;hMo£xﬁr.h:4&van-91y13r2ét(1$:1)«2»-(37~ 0 Hz,
H M (d, }dyrii)pipendinll) ol 489 (M1, 100), 471 (11). Exanple 84

To a tetrahydrofuran solution (10 mL) of 1-(2,7-dichloro-9,
10-dihydro-9, 10-methanoanthracen-9-ylcarbonyl)-4-(3-pyridyl)piperidin-
4-o0l (280 mg, 0.602 mmol) under nitrogen was added boron trifluoride
etherate (0.306 mL, 2.41 mmol, 4 eq) and borane dimethyl sulfide
complex (10 M, 0.250 mL, 4 eq). The reaction was then heated to
reflux for 24 h. After this period of time, a solution of methanol
and 3 N HC1 (25 mL, 1:1 by volume) was added and reflux was continued
an additional 20 min. The reaction was cooled to room temperature and
basified with 2.5 N NaOH (20 mL). The aqueous phase was extracted
with ethyl acetate (3 X 20 mL). Combined organic extracts were dried
over énhydrous magnesium sulfate, filtered, and reduced to an oil.

The reaction product was purified by flash chromatography over silica
gel (30 mL, eluent: ethyl acetate) to yield 190 mg (70%) of an
off-vhite foam. TLC analysis (R 0.19, ethyl acetate). 1H NMR

(CDCl3, 300 MHz) 8.76 (d, J=2.1 Hz, 1H), 8.50 (dd, J=1.5, 4.7 Hz, 1lH),
7.80 (dt, J=2.0, 8.0 Hz, 1H), 7.27 (m, 1H), 7.16 (m, 4H), 6.92 (dd,
J=1.8, 7.8 Hz, 2H), 4.25 (br s, 1H), 3.42 (br s, 2H), 2.90 (m, 2H),
2.76 (m, 2H), 2.63 (br s, 2H), 2.13 (m, 2H), 1.80 (m, 2H) MS (CI, CH4)
m/z 451 (M+1,100), 453 (60), 479 (M+29,16), 481 (11), 433 (17), 435
(11) The free base was dissolved in methanol/methylene chloride,
acidified with ethereal HC1l and the hydrochloride salt precipitated
with ether dilution. The hydrochloride salt was filtered, rinsed with
fresh ether and dried in vacuo (60°C, 10 pascal, 18 h) to yield a
vwhite solid, mp 252-254°C (dec). '

Analysis for C26H25C12N20 .2.1HC1. 2H 0:



1- (2-Chl oro-9, 10-di hydro-9, 10- met hanoant hr acen-9-yl net hyl )-4- (2-N

nmet hyl sul f anoyl - 5- net hoxyphenyl ) pi peridin-4-ol By a procedure simlar to

t hat described in exanple 76 except using

N- et hyl - 4- met hoxybenzenesul fonami de in the directed lithiation reaction,
and 1-(2-chl oro-9, 10- net hanoant hracen-9- vyl net hyl) - 4-pi peri done (descri bed
in exanple 1m, the title conpound was obtdi ned as a white powder (29%, np
179-182[err]C. elenental Analysis for [err] Calculated: C, 64.61; H 5.79;
N, 5.19 Found: C, Cslhlﬂated-i C5.S37NH,5513;51N, MVR7[err] 7.94 (d, J= 8.8 Hz,

1H), 7.26 4 1 7 A 81 (q, J= 5.2 Hz, 1
5.H215 (s, 1I(—|)m 4Héo (s, Af" © ng'- §§-q{ é'n%(’smsl’H)G'0 3. El? (s, 2H), 2. 78H%m
AH), 2.50 (s. 2H), 2.42 (d. J= 5.2 Hz, 3H), 2.04 (s. 4H NS (Cl, CHA) mz

542 (13), S541THA3tartitg 4pidle, w@%ré%&d@koﬁl@iﬁ' e 85
1- (2-Chl or0- 9, 10-di hydro-'9, 10- met hanoant hr acen- 9-yl met hyl ) - 4- (2- N, N-

di net hyl sul f anoyl - 5- net hoxyphenyl ) pi peridin-4-ol By a procedure simlar to
t hat descri beal i n-¢eXI¥piehldtocddOpdihydrop,10-methanoanthracen-9-

N, N- di net hyl - Re rected lithiation 1
reaction, and 1”?;@%;{?@2 1?%?%@% r?g%g% gi yl met hyl ) - 4- pi peri done
(described in exanple 1m, the title conpound was obtained as a white

powder (279, nmp 190- ¥31] qilihéne ebﬁ{ﬁeaaamﬁﬂﬁi Bb%'ﬁ f-faacx{forrsls %Lamy%&sd C,
65.15;: H, 6. 01 N, 5.06 Found C, 64. H, MR [érr] 7.69

(d, J= 8.9 H9»Prpethang-ant Wne@ré'?xmc md (Sewlkgd iﬂ&xa"wlsé%a 1H),
3.82 (s, 3H) (03339 g,brl 59 mabll) wds7addeldr thongDidhloPide0 (§ 0872k, 122 Twhof

2H). 1.88 (m 15%?}}3"’%&%&'#3 Wl Zneaefa (ke RO £65°% 1 wodebithly g3

(M+1, 100),
evolution with a mineral oil bubbler. The toluene was removed,

replaced with fresh toluene and stripped to dryness. This procedure
was repeated two times. The residue was dissolved in tetrahydrofuran
(10 mL). To that solution was added triethylamine (0.17 mL, 1.2 mmol,
1 eq) and 4-hydroxy-4-(3-pyridyl)piperidine (0.212 g, 1.2 mmol, 1 eq).
The tetrahydrofuran solution was heated to reflux for 18 h, cooled to
room temperature and poured into ethyl acetate (200 mL). The organic
phase was washed with saturated sodium bicarbonate (100 mL), dried
over anhydrous sodium sulfate, filtered, and reduced to an oil. The
reacfion product was purified by flash chromatography over silica gel
(50 mL, eluent: 10% methanol in methylene chloride increasing to 20%
methanol in methylene chloride) to yield 0.29 g (52%) of a white
solid. TLC analysis (Rf 0.23, 10% methanol in diethyl ether). MS (CI,
CH4) m/z 465 (M+1,100), 447 (16), 97 (28), 79 (64)

The starting pyridylpiperidine was prepared as follows:
b. 1-(Carbobenzyloxy)piperidin-4-ol

A solution of 4-hydroxypiperidine (25.0 g, 0.247 mol) in
methylene chloride (2000 mL) was cooled to 0°C under nitrogen with
overhead stirring. Triethylamine (86.1 mL, 0.618 mol, 2.5 eq) was
added followed by benzyl chloroformate (35.3 mL, 0.247 mol, 1.0 eq).

The reaction was warmed to room temperature over 1 h and maintained at



Exanpl e 86

1- ((9S, 10S) - 2- Chl or 0- 9, 10-di hydr o-9, 10- net hanoant hr acen- 9-yl net hyI)

4- (2- N- et hyl.sul f anmoyl - 5- met hoxyphenyl ) pi peridin-4-ol By a procedure
simlar to that described in exanple 76 except using

N-net hyl - 4- net hoxybenzenesul fonam de in the directed lithiation reaction,
and 1-((9S, 10S)-2-chl oro-9, 10-di hydro-9,-101 -

met hanoant hr acen- 9-yl nmet hyl ) - 4- pi peri done, the title conpound was obt ai ned
as a white pdhdertempedturepfar§- llAZpesxgnﬁ:fimmnmmmh: dhainjrsd hiy@cochlieride

VI T [Sﬁﬁ"ﬁtey fPefie sobkser of YHedbCaghye, 64‘”‘}94&'%’“3 Blagevag ") 5
Hz, 1H), 6.9%aghed Migh 3 81#53( d3 %459 mL), drigd) ovey. aphydyous rgodium :amltste 1H)
3.81 (s, 3H) ,and. #iltefed 2HThe ZoIPertvad Pemoved @n (Facud H)o ggef@ 47 % %59

?ml 508;1 (E>S< é’lﬁpﬁé gtie compom)d arg ZanSé?l ( 1’ﬂe pgg&uc(t?’ﬁld noéoreq%?z-e any

1- (2, 7- Di chl addi®iobOpulrifjdariod, ffioretd aheasuernaneidation.eTLy bhakysis- (Re

DY AP PE . 3D shuohend® Bediitd A HLRL) 2k Lt o W Uk Ther,42),

10- di hydr o- 9218 Hﬁt’hh%dhﬂm d8&ntN- y1tarbdbhy 91 - (R003- pyri dyl ) pi peri di n- 4- ol
(280 ng, 0.602 mmol ) under nitrogen was added boron trifluoride etherate
(0.306 m., 2.41 {TTYD| 4 egi and borane di nethyl sulfide complex (10 M
0.250 nL, 4 &q). ~Cenbobepzylqxgnivpiperifiatencated to reflux for 24 h. After
this perlod of tine, a solutlon of nmet hanol and 3 N HC (25 m., 1.1 by

| dded fl t dd
eact i on vas cool ed 115 Aotanielniatiitn 1° Thuedal il Hhlefises Redhdt: ( 20
m.). The aqudéﬂsiléhdselmgnlaxﬂrblcmﬂ, Vii.6he@t iy | mexbplatecckdride (1409 .mL)
Conbi ned o 9gRer GXtE d@gt@}.sww afiadl 'eBCifCh UYL QiRedPIRRY NS (oD G,

filtered, an re uced to an
0.42 mol, 3.0 eq). The solution was stirred for 10 min after which a

methylene chloride solution (150 mL) of l-carbobenzyloxypiperidin-4-o0l
(described in example 87b) (32.76 g, 0.139 mmol) was added via cannula
transfer. The solution was maintained at -78°C for 30 min
Triethylamine (116 mL, 0.83 mol, 6.0 eq) was added and the reaction
warmed to room temperature over 1.5 h. Once at room temperature, the
reaction was quenched with 3 N HC1 (400 mL). The organic phase was
washed with 3 N HC1 (2 X 400 mL), 2.5 N NaOH (2 X 400 mL) and
saturated brine (1 X 400 mL). The methylene chloride phase was dried
over anhydrous magnesium sulfate, filtered over 100 g of silica gel,
and reduced to an oil. The procedure resulted in 23.8 g (73%) of the
title compound which did not require any additional purification. 1H
NMR (CDC13, 300 MHz) 7.34 (m, SH), 5.18 (s, 2H), 3.80 (t, J=6.2 Hz,
4H), 2.46 (br t, 4H) MS (CI, CH4) m/z 234 (M+1,39), 262 (M+29,10), 91
(100)

d. 1-Carbobenzyloxy-4-(3-pyridyl)piperidin-4-ol

To a cooled solution (-78°C) of n-butyllithium (2.0 M in
hexane, 12.9 mL, 28.3 mmol, 1.2 eq) in tetrahydrofuran (200 mL) under
nitrogen was added 3-bromopyridine (2.27 mL, 23.6 mmol, 1.1 eq). The

solution became a dark green color as the pyridine was added. The



The reaction product was purified by flash chromat ography over silica gel
(30 nm., eluent: ethyl acetate) to yield 190 ng (70% of an off-white foam
TLC anal ysis (Rf 0.19, ethyl acetate). 1H NVR [err] 300 MHz) 8.76 (d, J=2.1
Hz, 1H), 8.50 (dd, J=1.5, 4.7 Hz, 1H), 7.80 (dt, J=2.0, 8.0 Hz, 1H), 7.27
(m 1H, 7.16 (m 4H), 6.92 (dd, J=1.8, 7.8 Hz, 2H), 4.25 (br s, 1H), 3.42
(br s, 2H), 2.90 (m 2H), 2.76 (m 2H), 2.¢B-(br s, 2H), 2.13 (m 2H), 1.80
(m 2H - M5 (Cl, CH4) nmz 451 (M1, 100), 453 (60), 479 (M+29,16), 481 (11),
433 (17), 435réddnioiiwasf seirredsat whis diempetatmttei fornkthaao| vhitehhyimene

brect i tat od dreHoopHialafy EpEfiraihe HofacsiBel YA BEsyle' 620515 100,81
rinsed with fR2ésh nnph)emaarmﬂd@ﬂu 28] 8 tetxabydrqfgoar rsolarion) (el | T!!S h) to
yield a whi tecé&’iing bdtih 3%@ l%ﬁé&ﬂ ra]i@ tﬁl@eféactﬁﬂc@l%%@d ftQ{_{rJoﬁnr {:lmpeﬁatul%o

Cal cul ated: C Foun
The starting SHTHRRAT ﬁhe%e@ae%urmoamé fhe Feaction vas quénched by
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(descri bed i nashydrphe n@Znesive. ggFage, £ilgereds| ynd\xedugedetio talm ohls Elhe ori de
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nmoni toring gas_evolution wth a mneral “oil bubbl

removed, repl 3% ™k tHUERRS (RThE} REREALEIITL D DY 0P o8 dPyhbof. thetitle
procedure was comjouil ek aWloilll. TEELC dhglysesi (UEOVER dtisaohyeriteN. HS

Eeér%%?r°f“r§§4>é#2 ﬁwd?%+h?@)(,59%§r<ha€?g Jodbattd) (0. 212°g, 1 (6 "y

eq). The tetrahydrofuran solution was heated to reflux for 18 h, cooled to
room terrperatg[e,@rag_m%;ﬂpiigéﬁd%by_lolacet ate (200 nL). The organic

To a solution of l-carbobenzyloxy-4-(3-pyridyl)piperidin-
4-0l1 (described in example 87d) (3.17 g, 10.2 mmol) in ethanol
(100 mL) was added 10% palladium on carbon (2.0 g). This was followed
by cyclohexene (50 mL) in large excess. The reaction was heated to
reflux under nitrogen for 2 h. The suspension was cooled, filtered
and the catalyst rinsed with fresh ethanol. The filtrate was redubed
in vaﬁuo to yield 1.70 g (94%) of an off-vhite solid which did not
require any additional purification. 1H NMR (DG-DHSO, 300 MHz) 8.68
(d, J=2.0 Hz, 1H), 8.42 (dd, J=1.5, 4.6 Hz, 1H), 7.83 (ddd, J=1.9,
2.1, 4.0 Hz, 1H), 7.35 (dd, J=4.8, 8.0 Hz, 1H), 2.97 (ddd, J=2.3, 12.2
Hz, 2H), 2.78 (m, 2H), 1.86 (ddd, J=4.5, 12.9 Hz, 2H), 1.56 (m, 2H),
2.50 (m, 1H) MS (CI, CH4) m/z 179 (M+1,100), 207 (M+29,16), 161 (39)

Examples 88, 90, and 91 illustrate a specific reaction sequence for
making a compound of formula I wherein the values corresponding to X
and Y are halo and hydroxy, which is a precursor for making compounds
of formula I which are 2-halo-7-alkoxy derivatives.

Example 88
1-(2-Chloro-7-nitro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-

4-(3-pyridyl)piperidin-4-o0l



phase was washed with saturated sodi um bi carbonate (100 niL), dried over
anhydrous sodiumsulfate, filtered, and reduced to an oil. The reaction
product was purified by flash chromatography over silica gel (50 ni,

el uent: 10% net hanol in nmethylene chloride increasing to 20% et hanol in
met hyl ene chloride) to yield 0.29 g (52% of a white solid. TLC anal ysis
(Rf 0.23, 10% nethanol in diethyl ether). o35 (Cl, CH4) m'z 465 (M+1, 100),
447 (16), 97 (28), 79 (64) The starting pyridyl piperidine was prepared as
follows: b. 1- (Carbobenzyloxy)piperidin 4-0ol A solution of

4- hyd d | 0
coo?/e{joi(gpbl[og Ir] Ilejn((tl i‘ﬁl gr‘iﬁ?&ﬁd% %’\%Fh%oa&nx'% %Irgg?%g)eg‘rirp%x %ms??é) e

(86.1 i, O.GkBepwlstabtimgeuythiabe ddd%fblﬂorbdmgéltmr9bbqrzi}hy'tw-8 -or mat e
(35.3 nt, 0.24 ) 108, oo t ‘e
over 1 h and® oaanﬁlér Q:g?gé leQgDornﬁ.lflll §tff§d ppEridin Q—Qﬂ‘ ﬁ@%iﬁiél

at f
si gni fi cant aamnoundowaarﬁomed]}ar%%véﬂdjésm ggilb? tsgirlg%' ?";I %Wéz&tﬁ {deX- t he
procedure. Th&eer%%l C1P AR & wvaﬁxswnsb@@lm he 38|\kd1011-1.& Kz 29Mm) pi9.41d(ded -
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di dI not reqR;mr.e:, agud,agl .t6i, o3, goHE | flln)at1.r5|6 pd, dast(bﬂzhellﬁwe?-ﬁ!%kmdéﬂban TLC
0% 3

analvss (N Akl edoeyny. e5s! o, 1 E’i’?@ g5 4gly (EF'Y, TRy, 535

1- Car bobenzyl((ﬂnyéB i Bz |2tl()m€2 .80 €m,céb) @- bl l!?E'l%)'n2§I -83 1 (mg) 2}, dx&lyi

hloride (f t Lram)
chlort do (2,80 f5F IRACTBRRREE g BuLion ot JORT D, et oneses

di net hyl sul f ddi4de ‘(3279(%3)@7‘10": doxide salts oq). The solution was stirred for

10 mn after Mﬁuyéusafaﬁ QHCUS0 sn&tmilon (150 i) of

1- car bobenzyl oxyp¢§e g ? S(ﬁl’l % 'R § Ie 87b) (32.76 g, 0.139
nmol ) was added v *a ’trsgr‘l e ’sol utlon was nai ntai ned at
-78[err]C for 30 min Found C, 57.71; H,570 N, 6.50

The starting amide was prepared as follows:

a. 2-Chloro-7-nitro-9,10-dihydro-9,10-methano-9-anthracenecarboxylic
acid

Using a procedure similar to that described in example 35e
except starting with methyl 2-chloro-7-nitro-9,10-dihydro-9,10-
methano-9-anthracenecarboxylate (described in example 35b), the title
compound was formed in quantitative yield. No additional
characterization was necessary prior to the coupling reactionm.

b. 1-(2-Chloro-7-nitro-9,10-dihydro-9,10-methanoanthracen-9-ylcarbony
1)-4-(3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 87a
except starting ﬁith 2-chloro-7-nitro-9,10-dihydro-9,10-methano-9-
anthracenecarboxylic acid (described in example 89a), the title
compound was formed in 59% yield as an off-white foam. TLC analysis
(Rg 0.20, ethyl acetate) MS (CI, CH4) m/z 476 (M+1,100), 478 (33),
504 (M+29,21), 446 (25), 458 (30)



Triethylamne (116 nL, 0.83 nol, 6.0 eq) was added and the reaction warned
to roomtenperature over 1.5 h. Once at roomtenperature, the reaction was
quenched with 3 N HO (400 nL). The organi c phase was washed with 3 N HC
(2 X400 nmL), 2.5 N NaOH (2 x 400 nm.) and saturated brine (1 X 400 nL). The
met hyl ene chl ori de phase was dried over anhydrous magnesi um sul f at e,
filtered over 100 g of silica gel, and re®ueed to an oil. The procedure
resulted in 23.8 g (73% of the title conpound which did not require any
additional purification. 1H NVR [err] 300 MHz) 7.34 (m 5H), 5.18 (s, 2H),
3.80 (t, J=6.2 Hz, 4H), 2.46 (br t, 4H M5 (Cl, CH4) nlz 234 (M+l,39), 262

(M+29, 10), 91 (100) d. 1-Carbobenzyl oxy-ﬁ-(g- pyridyl) piperidin-4-ol To a
cool ed solution (-78[err]C) of n-butyl (2.0 Min hexane, 12.9 ni,

2853 ol ,  112(2Qnihé-7-ehIcdoy 9 10-dikyiro2910+ngthandanthratem@eplmarbyBoded
3- br onmopyri di,n 2. . 23. npmol, 1.1 eq). The solution becane a dark
green col or §§?%1(?gr§§'ﬁth‘#en\*g%'l’aaged. The -92- reaction was stirred at
this tenperature for 1 h, at which tinme 1-carbobenzyl oxy-4-pi peri done

(described in exanpl q,ﬁﬁg)azgé%@u% Silrifai R thite3esdd86d 3% Sxample 87

tetrahydrofuran sol ution( he cool i ng bath was renoved and the
reaction war @EeeRtoSEaxting ariithr theyde(2-amingi/nghlaror fk0-dibydrpa?ails for 18 h.

The reacti onmmugﬂ%@gnlyylmbaﬂﬁip4og3%rm§u%i ekddinds)- o theheitdgueous
phase extracted with et gél cet gta%n!?%}éf 5 rrL% ineg.cgr ﬁagg[]% gﬁ; cts
were dried oferPeyRfly¥asy r"f?agh‘é ag an pff-¥Rieg soLithy PRlos an
oi | . The reageon presbasendd NMR i(EDE,byod MHs) 8cH6 ofvat Sep.Aphy, dUpy &BDica
gel (300 ni,  ekuent:_ ethyl,ac tg) ield 5. 7 f tigy €
compound as éﬁd’o?jmjﬂ_é‘gnna ’ygllsg ?R?d 8%{0,‘;'&'% %Qég%ét’a?e ! qlvg rt@l’,iﬁc!l—’M) m z
313 (M+1, 100Y,1B4m, (3397 18) (d29¥k/¢13iz,elin.- 6BPfAddyi=l p¥pdr? dizn- bl To a
sol ution of & gmraobenzyl pxy1dy(&.pyriddy! J2.p$r7.@i Bz, 1H), 4.16 (br s, 1H),

3.38 (br s, 2H), 2.90 (m, 2H), 2.70 (m, 2H), 2.56 (m, 2H), 2.10 (m,

2H), 1.76 (m, 2H) MS (CI, CH4) m/z 432 (M+1,53), 434 (21), 460

(M+29,1), 414 (7), 97 (31), 79 (100) hydrochloride salt:

Analysis for C26H2601N30.3HCI.0.5 H20=

Calculated: C, 56.74; H, 5.49; N, 7.63

Found: C, 57.02; H, 5.95; N, 7.10
The sfarting amide was prepared as follows:

a. 2-Amino-7-chloro-9,10-dihydro-9,10-methano-9-anthracenecarboxylic
acid

Using a procedure similar to that described in example 35e
except starting with methyl 2-amino-7-chloroe-9,10-dihydro-9,10-
methano-9-anthracenecarboxylate (described in example 35c), the title
compound was formed in 51% yield as a white solid. TLC analysis (Rg
0.23, 20% ethyl acetate in hexane). MS (CI, CH4) m/z 300 (M+1,100),
302 (37), 328 (M+29,17), 264 (36), 227 (91), 201 (55)



4-0l (described in exanple 87d) (3.17 g, 10.2 mml) in ethanol (100 nlL) was
added 10% pal | adi um on carbon (2.0 g). This was foll owed by cycl ohexene (50
m.) in |arge excess. The reaction was heated to reflux under nitrogen for 2
h. The suspension was cooled, filtered and the catalyst rinsed with fresh
ethanol. The filtrate was reduced in vacuo to yield 1.70 g (94% of an
off-white solid which did not require any %dditional purification. 1H NWR
[err] 300 MHz) 8.68 (d, J=2.0 Hz, 1H), 8.42 (dd, J=1.5, 4.6 Hz, 1H), 7.83
(ddd, J=1.9, 2.1, 4.0 Hz, 1H), 7.35 (dBxample 80 8 0 Hz, 1H), 2.97 (ddd,

J=2.3, 12.2 - ; d - 6
o 2. 50 ¢ HL%thoz% 7&151&%3?-@) 10Jd1i% dftd-@ilgaéng‘)ﬂh%ogi?l@}z%f% 91?1% ﬂ%xllii(sg ;n

Exanpl es 88, & ‘aﬁ’éli‘é'i)l’jrﬂetﬁ%“"ﬁ’t"é°]a speci fic reaction sequence for nmaking
a conpound of for rrul a | wherein the values corresponding to X and Y are

a0 and MY droxy. ! SRuh 2 pPLGSHES Yinf bl WBKHG EADROMN'n bxehBIE Y
1- ( 2- Chl or o- 7exdeptostartingl iviyh rio(9-didloret haydroxyh? ald=dikydron®i 10y ) -
4- (3-pyri dyl ):Pén‘h%f:ﬂlﬂihré c&l-9- ¥1carg§ny'1 Usiaa ﬁﬁ&@?ﬂ%&fdﬁi-m&ﬁf the ditab

described in exa except start 9
1- (2- chl or o- 7C(HI}HOP.Bd grafofqﬁqu9cﬂ;tb5 orield as a white solid, mp 224-228°C (dec).

met hanoant hr aggde Bayd:Canhemy(d -4)!166 13001 Kh4)) 9i e s Jitny 4-al69 {Bie st i 1H)g

conpound was 849 S 2 O[errll dec).
free base: &W?erﬂf @(%yrvﬁi z?%:g(\(,ifrd],}"?ig%’l-&f,{)’ :91 éai ‘le & Q 5 Hz,
1H), 8.03 (d, Hz],-lHY, Hz 25 1¢n,, 23),92 02idd, J3=7..0, HA. (DHHz6 24-I)(dd7 &4 6dd7 6J 1.6,
3.8 Hz, 1H), 5 , 8 Kz 024 ( 7 8 Hz,
1H), 5.07 (brI¥z q? 6. i“ %‘p 'l'slh%'ﬁ)lb?,s%%m %fiﬁ J‘islg I—é7dg Jm% ) Oé
4H). 2.64 (br(bx spHhH),14022 ((h; SHH) »1 2615 (M 2y RS9 (0, 1@914)2 ﬂﬁz(m 1),
(N+1,100), 46¢.d23%h, 2499 1¥126n,24k) wit4ct 1ehe) 472 (453) (Mdnosy) ass d@esal t:
Analysis for Lé?lQL+29 22), 415 (16) hydrochloride: amalysis for dihydrochloride

vas not in agreement with calculated; 1H NMR and MS of salt completely

consistent.
The starting amide was prepared as follows:

a. Methyl 2-chloro-7-hydroxy-9,10-dihydro-9,10-methano-9-.

énthracenecarboxylate

To boron trifluoride etherate (0.413 mL, 3.36 mmol, 1.5 eq)
cooled to -15°C under nitrogen was added a solution of methyl
2-amino-7-chloro-9,10-dihydro-9, 10-methano-9-anthracenecarboxylate
(described in example 35c) (670 mg, 2.24 mmol) in methylene chloride
(5 mL). This was followed by t-butyl nitrite (0.320 mL, 2.69 mmol,
1.2 eq) resulting in a precipitate and a dark blue-green solution
color. After 10 min at -15°C, the reaction was warmed to 0°C and
stirred for additional 20 min The diazonium salt was precipitated by
pentane dilution (100 mL). The precipitate was filtered and rimsed -
with cold diethyl ether to recover 650 mg of the crude salt. The
diazonium salt was added to a solution of potassium carbonate (155 mg,
0.5 eq) in trifluoroacetic acid (5 mL) at 0°C. The reaction was
brought to reflux for 20 h at which time the alkaline beta-naphthol



Calculated: C, 57.42; H 5.00; N, 7.72 Found: C, 57.71; H 5.70; N, 6.50
The starting am de was prepared as follows: a.

2- Chl or o- 7-ni-tro- 9, 10- di hydr o- 9, 10- met hano- 9- ant hr acenecar boxylic acid
Using a procedure simlar to that described in exanple 35e except starting
wi th nethyl 2-chloro-7-nitro-9, 10-di hydro-9, 10- . .

met hano- 9- ant hr acenecar boxyl ate (descri lbef6 in exanpl e 35b), the title

conmpound was forned in quantitative yield. No additional characterization
was necessar Feptifor dinzoptum salt iveg negativen. Vater (5 mL) was added to

1- (2- Chl or o- Y;uQMH ehé, rJchﬁi:ld?lV ﬁﬁd"t@telﬁ’ri’ﬁﬁiiﬁﬂéaﬂi@ BB €€ a8 Yeuowbd AW vacuo.
1)-4-(3-pyri oceduiéah simlar to that described

eridin
in exanple 8 %%?Bﬁtr%?ﬁﬁ}qq Haxsﬂqghgas inuted v, 3 N HC1 (30 mL) and
2- chl or 0- 7- niektraced Orithhethyd- Scebater(3naAn2s ®l.) antConbhredestydny esiteadrs d

59% |.d
(Geser! oed, LUpBHIRLE A38)sullfod bhirel SO0 YWRERHES el LIRS, g LRSS 2
476 (M1, 100pn ol (Be) re&mop Npr2duet] was prerif bed by45&st136l)romatography )

Exanpl e 89 gyer silica el (35 mL eluent, 102 ethyl acetate i hﬁxan%*]tp yield
1- (2- Am no- 7?§$1I or?%‘?’9 0 di_h 10- et hanoant hr acen-
of

4- (3-pyri dyl dt eUE*'H@ sonpoyRd Afr 8 Whife| sqlide tm-ﬁtalwéi’éis H& in
exanpl e 87 e@czht 18% asthyDhcetéte tikchekahd) AMSnpeT)- cﬁ%pwﬁsb@ 1y 86,9, 10-

et penoentn 35 81 80N Lof o R IR L T o ;7;;7'8; e
(dec). free base: 1H NWR [err] 300 MHz) 8.76 (d, J=2.1 Hz, 8.50 (dd,
L 80 5 g g ol [,
Hz, 1H), 6.24 (&arbogylip acidg py, 1H), 4.16 (br s, 1H), 3.38 (br s, 2H),

2.90 (m 2H), 2.70 (m 2H), 256(m 2H), 2.10 (m

Using a procedure similar to that described in example 35e
except starting with methyl 2-chloro-7-hydroxy-9,10-dihydro-9,10-
methano-9-anthracenecarboxylate (described in example 90a), the title
compound was formed in 87% yield as a white solid. TLC analysis (Rf
0.15, 20% ethyl acetate in hexane). No additional characterization
was necessary prior to the coupling reaction.

c. 1;(2-Chloro-7-hydroxy-9,10-dihydro-9,10-methanoanthracen-9-
ylcarbonyl)-4-(3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 87a
except starting with the 2-chloro-7-hydroxy-9,10-dihydro-9,10-
methano-9-anthracenecarboxylic acid (described in example 90b), the
title compound was formed in 37% yield as an off-white foam. TLC
aﬁélysis (Rf 0.18, 5% methanol in ether). MS (CI, CH4) m/z 447
(M+1,100), 449 (38), 475 (M+29,25), 429 (35)

Example 91
1-(2-Chloro-7-methoxy-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-
4-(3-pyridyl)piperidin-4-0l



2H), 1.76 (m 2H) Ms (Cl, CH4) mz 432 (M1,53), 434 (21), 460 (Mm29,1),
414 (7), 97 (31), 79 (100) hydrochloride salt: Analysis for [err]

Calcul ated: C, 56.74; H 5.49; N, 7.63 Found: C, 57.02; H 5.95; N, 7.10
The starting am de was prepared as foll ows: a.

2- Am no- 7-chl or 0- 9, 10- di hydr o- 9, 10- net hano- 9- ant hr acenecar boxyl i ¢ aci d
Using a procedure simlar to that described in exanple 35e except starting
wi th nmethyl 2-am no-7-chloro-9, 10-di hydro-9, 10-

met hano- 9- ant hr acenec distog \a atece(ddeemimblnt itn thadngescribed ;lntdne\mple |87

conpound was {QldpRdsidie 5&%&?&&'11% Txao\emﬁ-%ﬁfﬂ&ggs , 10-GaRftRoye| (R 0.23,

20% et hyl acetate in 0 (I\/H 100) 302 ( 328

(M+29, 17) , 26E§¥h96?an992?°TQIETY1€35 °T¥i974' 3-pynpigiyl) 001 the t1t&e
}1 Eg Chl otr]I oI )7c 4£&méggyxdrsex%vﬂeﬁdra hagtaitet 'Ealaaerm@ﬁy?r?tihal
ri eri i,ng a c mlar to that desc in
exarrplog 87yex£ie‘g f’é‘p'ts ?ﬁgfxﬁﬁfrPa% QPE:ﬁ gﬁ g“ﬁy&?ﬁ?fé 1% ﬂlyﬁf&ro{%%ﬁg
met hanoant hr a(:GDG ,ﬁuoarnwmsl.ys 4bé:33,p3lﬂbma %Pi mrugu,w Hz pl1H)} He 8iLi (d,ed ,. .
d t 4- K ec
o e e el AL s i
J=4.4 Hz, 1H) 1H)z §38X dd, JJ!E? 8 H%, 1H)Y) | 5 4’3 :111(1( dH=2 3=4.8 Hz, QH}y 4. erl)(,br7825
(m 2H), 7. 0211()d 3JT47C§§ Hﬁi) 1#041 ‘és ‘hﬂ()dcb 89 ?62117 0.k, (mlan) 627&1 (Br
J=1.8 Hz, 1H), H%’ géa FP? H} (br s,
1H), 2.75 (msgﬁ)“) 2253 ('?r. 2!)—9 i 254@"(%#) FI)(CI}_ ) Bz 24/ (1“611‘{%’ 2H)
M (Cl, CH4) &% (H4ﬁ3;2(2W34290@23),43§1 (89 )hyd46chlobdd a2y, 415 (16)

e o bR Tg% Sl e gts ot L1 a0reerent Wi th

consi stent.
Calculated: C, 61.31; H, 5.72; N, 5.29

Found: C, 60.91; H, 5.90; N, 4.92

)

The starting amide was prepared as follows:

a. Methyl 2-chloro-7-methoxy-9,10-dihydro-9,10-methano-9-
anthracenecarboxylate

To an ethanol solution of methyl 2-chloro-7-hydroxy-
9,lo-dihydro-Q,10-methano-9-anthracenecarboxylate (described in
example 90a) was added potassium carbonate and methyl iodide. The
suspension was heated to reflux, cooled and diluted with diethyl
ether, filtered to remove salts, and concentrated to a solid. The
title compound vas formed in 90% yield. TLC analysis (Rf 0.40, 20%
ethyl acetate in hexane). MS (CI, CH4) m/z 315 (M+1,100), 343
(M+29,13), 301 (38), 287 (9), 279 (14), 265 (6), 255 (42)

b.  2-Chloro-7-methoxy-9,10-dihydro-9,10-methano~9-anthracenecarboxyl

ic acid

Using a procedure similar to that described in example 35e
except starting with methyl 2-chloro-7-methoxy-9,10-dihydro-9,10-
methano-9-anthracenecarboxylate (described in example 91a), the title



The starting am de was prepared as follows: a. Methyl

2-chl or o- 7- hydr oxy- 9, 10- di hydr o- 9, 10- net hano- 9- ant hracenecar boxyl ate To
boron trifluoride etherate (0.413 nL, 3.36 mvl, 1.5 eq) cooled to
-15[err] C under nitrogen was added a sol uti on of nethyl

2-am no-7-chl oro-9, 10- di hydr o-9, 10- et hano- 9- ant hr acenecar boxyl at e
(described in exanple 35c) (670 ng, 2.24_rggl) in nmethylene chloride (5
m.). This was followed by t-butyl nitrite (0.320 nL, 2.69 mmol, 1.2 eq)
resulting in aoﬂ;foaﬁania@af@maadna qdamkaﬁatma gleTdl SW Wddotionalor. After 10
m n at -15[errl}ﬁ #ﬁ f.e:zgct on was war ned o o[ rr%C igd stiréﬁ)d for

addi ti onal TActRELZAEI0N WAR RECEFTATa R4 EP e Y PLEDE FERCEIOR- 4i| uti on
(100 nL). The precipitate was filtered and rinsed with cold diethyl ether

to recover 650 nyj0f)IchE, edﬁeﬁ%g,gsg 'Imed%‘yagg_[y qﬁl,&g&,g? ggdadeto a

sol ution of potassium carponate In tri uoroacetlc acid (5
n) at O[err]tlcaFHBnif]éaér(%‘ﬁym Hp dinag- PEfar"Gx for 20 h at which tine

the al kal i ne bet ain fstbpéhloroq-%tho:&yes;1d-aﬁhfurazwmwﬁhﬂﬁhbaﬂu&ae&9au ve.,

Water (5 niL) nas g c;% Hb‘i] é ﬁf g gti,on,and the trifluoroacetic aci d

was renoved i fSARRERHIT SLARIRSTIAGAPLr e was diluted with 3 N HO

(30 nL) and extract ed vmth et hyl acetate (3 X 25 nL). Conbi ned organl C

extracts were dried ower, 2$&gglﬁﬁ%gefiw§tg%g ?tﬁﬁo%lf-ﬁ&?}% _educed
c

to an oil. The reaction pro over
silica gel (BGﬂmslroérx}émethgo%%@nyhrmee@trbomine&@dexdqasryb énm@m e

(80% of the §14) QIC%OWQZ%Q)V%é ‘id&é\i itlionfICcRIIYE | @. 53me0 ?36 10%
et hyl acetate |n hexane M5 (C mz 301 (M1, 100 329

(M+29, 10), 2699 313 e %yeaﬂ:tion was heated to reflux foz % mon1toring gas

2- Chl or o- 7- hyéfalayiéh 3Athliwiherad, i pabbkeio- Fentéluwraeneas eaidvedy! i ¢ acid
Using a procedure s%w}ltﬁ to th t descri bed %xagrrpylngsg,.SeTﬁﬁc%@t sjarting

with methyl 2"BHESF VihesRy R uens fiofy Hh &pgedl ocedure

was repeated two ;1mes. The residue was dissolved in tetrahydrofuran
(10 mL). To that solution was added triethylamine (0.53 mL, 3.8 mmol,
1 eq) and 4-hydroxy-4-(3-pyridyl)piperidine (described in example 87e)
(0.75 g, 4.2 mmol, 1.1 eq). The tetrahydrofuran solution was heated

to reflux for 18 h, cooled to room temperature and poured into diethyl
ether (100 mL). The organic phase was washed with 2.5 N NaOH (3 X 25
mL) and saturated brine (25 mL), dried over anhydrous magnesium
sulfafe, filtered, and reduced to an oil. The reaction product was
purified by flash chromatography over silica gel (60 mL, eluent: ethyl
acetate) to yield 1.00 g of a vhite solid. TLC analysis (R; 0.20,
ethyl acetate). The solid consisted of an inseparable mixture of the
desired amide (23% overall) and the 2,6-dichloro-7-methoxy
methanoanthracene amide (36% overall). No additional characterization
of the mixture was undertaken as the reduced products were separable
by flash chromatography.

_ Example 92
1-(9,10-Dihydro~9, 10-methanoanthracen-9-ylmethyl)-4-(2-ethylsulfinyl-
3-pyridyl)piperidin-4-ol



met hano- 9- ant hr acenecar boxyl ate (described in exanple 90a), the title
conpound was fornmed in 87%yield as a white solid. TLC analysis (Rf 0.15,
20% et hyl, acetate in hexane). No additional characterization was necessary
prior to the coupling reaction. c.

1- (2- Chl or o- 7- hydr oxy- 9, 10-di hydr o- 9, 10- net hanoant hr acen- 9-

yl carbonyl ) - 4- (3-pyridyl)pi peridin-4-ol Usi98g-a procedure simlar to that
described in exanple 87a except starting with the

2- chl or o- 7- hydr oxy- 9, 10e ¢i kgatesd spll-ionetth&hoedlatd H0adhydrarhdyhdéthane+ d

d I bed i {9 | d
0 of T vt o (EERERR-S e f@"‘éi %%mﬁt’@né’?ﬁf‘#ﬁ%fﬁ“* ﬂ"ﬁy o K/Ise( a.
CH4) m z 447 (Neicatm}i inwga'e 0)47@ -504- 20, D3 inacetic Asid/water
}1 E:Z% Chl ogloI )7 d da&uearm%qaeo@ b@dﬁiﬁhfﬁe@ﬁﬂk&aﬂt% t.tb%d %g—hat

ri i geri di oce i ar
descr %ed |>/n &cgﬁpﬂ“@ I&GEplfas?pa?"c F‘ﬁﬁg%egﬁ?f%i“tim (f al. of vater) in a
(2-chl oro- E nﬁirbpwysélamiﬁhed:l yTheo r8acklon was monitored by TLC Ior HPLC (revlerse
th thra [

conpound was TapRE pAARIEDAber, (eAd Rty sP B8/ Aol dird o iy didEten
TLC anal ysis of th@e;ubatmteRto (he gsuldpns/ §@bioapelyezanr@a form cafter GNWR ¢%rr ]

30(2)7'“("%) ?H)75 tfh'ér o:?ida%ﬁn s%lﬂ@loﬁdhadj ’Bgenff a'daed 1H¥rhe ox3dati®n i]S‘%OHlpi_&e 1H)
Hz, 1H), 6.43 a(lﬂast me@tﬁl@ Hifhé mﬁctwnﬂaf tﬂuegchefryﬂ)*e sqﬁlﬁgg aqyeo'ss 41
(s, 2H), 2.89 sodiurisulfité (50 mRiH)and2b&difibd with Zddueow’s ka3d{um h?lﬂ)qxiile.? 5

hycir ochi or | do "b8) $Adess [Shere Yoy STupPTenteR <tif wchties T 80wyt

5.29 Found: C,Coabirgd orgarﬁcgéxtrwptﬂwzemeéttmetlm@ydmukesoéﬂanosevarted as

foll ows: filtered and reduced. The product was purified by flash
chromatography over silica gel (60 mL, eluent: 15% methanol/ethyl
acetate) to yield 260 mg (50%) of the title compound as a white solid.
Nonpolar components of the chromatography were resubmited to fresh
silica gel (60 mL, eluent: 80% diethyl ether/hexane) to isolate 170 mg
(37%) of the corresponding sulfone (example 98). TLC analysis
(sulfoxide: Rf 0.24, sulfone Rf 0.73, eluent: 15% methanol/ethyl
acetate). Both free bases were dissolved in methylene chloride,
acidified with ethereal HCl and diluted with ether. The resulting
hydrochloride salts were filtered, rinsed with fresh ether, and dried
in vacuo (55 C, 10 pascal, 18 h) to yield white solids, mp sulfoxide
214-216 C (dec), sulfone 225-228 C (dec). hydrochloride salt: 1H NMR
(d6-DMSO, 300 MHz) 10.19 (br s, 1H), 8.69 (d, J=4.4 Hz, 1H), 7.63 (br
d, J=7.9 Hz, 1H), 7.57 (m, 1H), 7.37 (m, 4H), 7.00 (m, 4H), &4.44 (m,
3H), 3.58 (m, 4H), 3.11 (m, 1H), 2.86 (m, 1H), 2.76 (br s, 2H), 2.30
(br m, 2H), 1.97 (br m, 2H), 1.18 (t, J=7.5 Hz, 3H) MS (CI, CH4) m/z
459 (M+1,100), 487 (M+29,16), 441 (21), 413 (12)
Analysis for C28 30 90,8 - 2 HC1 - 0.75 H20

Calculated: C, 61.70; H, 6.19; N, 5.14
Found: C, 61.48; H, 6.07; N, 5.07



a. Met hyl 2-chl or o- 7- net hoxy- 9, 10- di hydr o- 9, 10- net hano- 9-

ant hr acenecar boxyl ate To an et hanol solution of nethyl 2-chloro-7-hydroxy-
9, 10- di hydr 0-.9, 10- net hano- 9- ant hr acenecar boxyl at e (descri bed i n exanpl e
90a) was added potassium carbonate and net hyl i odide. The suspensi on was
heated to reflux, cooled and diluted with diethyl ether, filtered to renove
salts, and concentrated to a solid. The 4i100e- conpound was fornmed in 90%
yield. TLC analysis (Rf 0.40, 20% ethyl acetate in hexane). M5 (Cl, CH4)
mz 315 (M+1,100), 343 (M29,13), 301 Eg@pled37 (9), 279 (14), 265 (6), 255

42) b. 2- [ fO- Q J % - boxyl
|(c Zam d Usi nqh-l(9 m(?é?dtg g?ﬁ?l‘%&%% ﬁc%é?gy %g - ii@iﬁ%’f@%ﬁéﬁzep?y
starting wt ‘Rﬁﬂﬁ}l )pinexidingizobet hoxy- 9, 10- di hydro-9, 10-
met hano- 9- ant hr acenecar boxyl ate (descrl bed in exanple 91a), the title -
char act of 1 2at | on was. E0Es B pepsedyFe dsiehlbed i agPfe. 41 g, tisle
1- (2- Chl or o- ﬁommtdxyasg itﬁlahddydsmﬁydﬁchﬂfﬂbomd;rm@zsgzzs C (dec). 1H

| car bonyl 3 I 45 an
T2 oDy chi A ARCoNG, bBA M) 8 TR 473 B B B o 9-7-2
yl car bonyl ) - 24 3Ly 7 A XQ ofedy ola4-4, . 178z 1HD) JeRB @n! 4H),06. Qﬂ([mm_l)H)Qf
2- chl oro- 7- mal o, 93 3d5h>(qr 3. 3 4ICbHANG: 85 150" GF CBRLR DAY oS!

(described i g2 was a i onyl “chl or| "de
(0.56 m., 7. g W gﬂ)qu'zl fhe éaét'f’oﬁ%s etfiledCiHY M&F 149R 111,100y,
nmoni toring gas3efM28;3)gan79uv (tals)a m neral oil bubbler. The tol uene was

renoved, replgg ei\gi%e% Ereﬁh ﬁgséje E.eﬁrﬁggftri_pped to dryness. This

pr ocedure was a8 30 due was dissolved in
t et r ahydr of ur an (10 néalcularedhatC,s 62 146;0H, ia94adel.20r i et hyl ami ne (0.53 ni,

3.8 mol, 1 eq) and 4- hyglglgfay-%’( 3203, ﬁylg ggpqqi dige (described in exanple
87e) | ’ ’ T

Example 94
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-(2-
fluoro-3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 58
except starting with 1-(2-chloro-9,10-dihydro-9, 10-methanoanthracen-
~ 9-ylmethyl)-4-piperidinone (described in example 1m), the title
compound was obtained in 64X yield as a white solid, mp 199-203 C
(dec). hydrochloride: 1H NMR (CDC13, 300 MHz) 8.12 (m, 1H), 7.89 (m,
1H), 7.15-7.30 (m, 5H), 6.96 (m, 4H), 4.36 (s, 1H), 4.16 (br s, 2H),
3.50-3.70 (br m, 4H), 3.04 (br s, 3H), 2.17 (br m, 2H) MS (CI, CH4)
m/z 435 (M+1,100), 463 (M+29,25), 417 (22), 354 (10)
Analysis for 026H24C1FN 0 - 1.5 HC1
Calculated: C, 63.78; H, 5.25; N, 5.72

Found: C, 63.79; H, 5.38; N, 5.58

Example 95
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen -9-ylmethyl)-4-(2-ethyl-

thio-3-pyridyl)piperidin-4-ol



(0.75 g, 4.2 mol, 1.1 eq). The tetrahydrofuran solution was heated to
reflux for 18 h, cooled to roomtenperature and poured into diethyl ether
(100 ni)., The,organic phase was washed with 2.5 N NaOH (3 X 25 nL) and
saturated brine (25 nlL), dried over anhydrous magnesi um sul fate, filtered,
and reduced to an oil. The reaction product was purified by flash

chromat ography over silica gel (60 nL, elupt~ ethyl acetate) to yield 1.00
g of a-white solid. TLC analysis (Rf 0.20, ethyl acetate). The solid

consi sted of an insep@isig @ prodeduee ciimiler desthatddestriibed 28%xampleldd) and

the 2, 6-dichl St Z é"&%?ﬁ% rv{ﬁg# *1?39%1*&%8“‘49% ?oiéqgelﬁe@éﬁé#ghrg%n-%

addi ti onal chara teriza € mx nderta uceéed

product s WereYb'@&bYlabl”e(Wlﬂpwﬁ-pmm%meaw-4&3adﬂ9%¢929d in example
1- (9, 10- D hydégy,9¢dd ﬁew%aamﬂar 65@'%93&1&%@353)& ¢idid- &4 Wbﬁi’éé lsB¥4d, mp

‘;’ E)gl'llgyljl) E;,gge@-g' P 4@F%nohy§rochforidg?°| SO Ehey 58 SzPls. 40 (br s,
ant hr acen- 9- yim)E;t Byd2 (Br (& aHjy 6. B D-33- pyyr i8HY) )4pBRe(s, dm),44014 ((d:esc; i2Hg¢ in

exanpl e 60) ( AC er, / S
added an aqueous go?asélg}ﬁm ngng Sana{t gﬁj( %d(/b\ya 4§ 5‘5 6"0 e nga %d
on rranganese)(boltutiilﬁn L E3] (rﬁI ofHa)ambsr 77 n(_lfaldeD()ww (40ne 505 THH-28 22036 on

was nonit or edgdyy 5or HPLC (reverse phase net hanol/water, C18 col umm) for
t he appearance of( er oxidation of the substrate to the sul fone. Sulfone

began to for MRlyets gorCafl,sFRLERi ude Po#Flsof BtZ0%n had been added. The
oxi dation is conpl et ecaiém%ttedm"reqlgg gby -H Tbegz.en;:ta,qn was quenched with

sat urated agueous sodiu i's ( d ,basified with aqueous sodi um
hydr oxi de. The aqueoulsp%'ﬁg Hv\/aeé g?(’t?[a 5’5& \?\ﬁ’cﬁ' gﬁhyl acetate (3 X 100 nl).
Conbi ned organic extracts were dried over anhydrous sodi um sul f ate,

filtered and reduced. The product was | eéjs by flash chronmat ography over

silica gel (60 nL, eluent: 15% net hano
1-(9, 10—Dihydro -9, 10-methanoanthracen-9-ylmethyl)-4-(2-(1,1-dimethylet

hylthio)-3-pyridyl)piperidin-4-0l

Using a procedure similar to that described in example 60
except starting with t-butylthiol, the title compound was obtained in
70% yield as a citrate salt, mp 135-140 C (dec). citrate: 1H NMR
(d6-DMSO, 300 MHz) 8.41 (d of d, J=1.6, 4.7 Hz, 1H), 7.68 (d of d,
J=1.6; 8.0 Hz, 1H), 7.37 (m, 4H), 7.14 (d of d, J=4.7, 7.9 Hz, 1H),
7.05 (m, 4H), 4.65 (s, 1H), 4.48 (s, 4H), 3.60 (m, 5H), 2.74 (m, 6H),
2.34 (m, 4H), 1.56 (s, 9H) MS (CI, CH4) 471 (M+1,62), 415 (8), 193
(24), 175 (38), 147 (43), 113 (100)

Analysis for C30H34N208 . C6H807-H20
Calculated: C, 63.50; H, 6.51; N, 4.11

Found: C, 63.24; H, 6.44; N, 3.86

Example 97
1-(9,10-Dihydro-9,10-methanoanthracen- 9-y1methyl) -4~ (2-methy1thio -3-

pyr1dyl)piper1din-4 -0l

Using a procedure similar to that described in example 60
except starting with methyl thiol, the title compound was obtained in
63% yield as a white hydrochloride salt, mp 320-324 C (dec).



acetate) to yield 260 ng (50% of the title conmpound as a white solid.
Nonpol ar conponents of the chromatography were resubmted to fresh silica
gel (60 ni, eluent: 80%diethyl ether/hexane) to.isolate 170 nmg (37% of

t he correspondi ng sul fone (exanple 98). TLC analysis (sulfoxide: Rf 0.24,
sul fone Rf 0.73, eluent: 15% net hanol /ethyl acetate). Both free bases were
di ssol ved in nethylene chloride,- acidifiedieg t-h et hereal HCO and dil uted
with ether. The resulting hydrochloride salts were filtered, rinsed with
fresh ether, hpdrathletiden VHENYR(EPCLI, BOOEHz)aB,4018bh)s,t bl)si &L (bris

lids, L Eoxide_214-21 25: 228, C
hydr ochl of | de 3 R ?Séig’ B "&%B‘“ﬁ&”@?ﬁr&?k& 4&,9?5({3{ S 28 (g,
J=4.4 Hz, 1H) 3-7-BI5(0Or, 4H) y22963 1, (mg 14H), 299 (59 3HM) 2.%83(m,( ) 4M$ (CZ,00
S ok 230 Cp) a@%‘zﬁ"ﬁﬁé"?&?%’ 20,40, MY 20 T e O
CH4) mz 459 ARAYYsigofor Es'f'?z(a% %:Z%},'Ehil'fzi"l), 413 (12) Analysis for
[err] 2 HO . 0.75 H2Ccalaulated:ed, 64.X05. HD;6.06; MN,19,54\, 5. 14 Found: C,

61.48; H 6.07; N, 5.07 g - 400 '6@.(5’@:%6 &9
en-Y-

1- (9, 10- Di hydr o- 9, 10- ret hAAE%Ht hf’ad I o088 19- 2:4% et hyl sul fonyl -
3-pyridyl)piperidin-4-ol Using the procedure described in exanple 97, the
title conmpound was isol ated as a hydrogiyhmhiddegsalt, np 225-228 C (dec). 1H
NVR [err] 250 MHz) 8.62 (br_d, J=3.5 H . 8.04 (br d, J=7.2 Hz, 1H)
7.72 (d of d, 1369 18-Dihydrep9,19ppet .e@f@'ﬁ?‘:%rﬂae@gﬂ()ﬁ;‘*'h%a)(?%.'%rél'('?ﬁhyéH),
3.61 (q, J=7. amioetBy)thid) 4H5-pyrO@y1)pipedifint-64 (m 2H), 2.26 (m 2H), 1.21
(t, J=7.3 Hz, 3H M5 (C, CH4) mz 475 (M1,100), 503 (N+29,3), 79 (83)

Anal ysis for [err] Calculated: C, 62.46; H 5.94; N, 5.20
Using a procedure similar to that described in example 60

except starting with 2-dimethylaminoethanthiol, the title compound was
obtained in 58% yield as a white hydrochloride salt, mp 215-220 C
(dec). hydrochloride: 1H NMR (d6-DMSO, 300 MHz) 8.43 (d of d, J=1.4,
48 Hz, 1H), 7.65 (br d, J=6.5 Hz, 1H), 7.38 (m, 4H), 7.21 (d of d,
J=4.7, 7.8 Hz, 1H), 7.02 (m, 4H), 4.50 (m, 2H), 3.30-3.74 (m, 9H),
2.88 (s, 4H), 2.76 (s, 1H), 2.31 (m, 2H) MS (CI, CH4) m/z 486
(M+1,100), 514 (M+29,11), 468 (10), 413 (7)
Analygis for C30H35N3OS.3HC1 - 1.25 H20

Calculated: C, 58.34; H, 6.61; N, 6.80

Found: C, 58.19; H, 6.30; N, 6.54

Example 99
4-(2-(4-Acetamidophenylthio)-3-pyridyl)-1-(9,10-dihydro-9,10-methano-
anthracen-9-ylmethyl)piperidin-4-ol

Using a procedure similar to that described in example 60
except starting with 4-acetamido;hiophenol, the title compound was
obtained in 26% yield as a white hydrochloride salt, mp 190-195 C
(dec). hydrochloride: 1H NMR (d6-DMSO, 300 MHz) 8.25 (d of d, J=1.4,
3.6 Hz, 1H), 7.81 (br d, J=6.8 Hz, 1H), 7.68 (d, J=8.6 Hz, 2H),
7.35-7.5 (m, 6H), 7.26 (d of d, J=4.9, 7.9 Hz, 1H), 7.02 (m, 4H), 4.51
(m 3H), 3.69 (m, 5H), 2.77 (br s, 2H), 2.35-2.6 (m, 4H), 2.09 (s, 3H)
MS (CI, CH4) m/z 548 (M+1,100), 576 (M+29,13), 530 (13), 239 (6)



Found: C, 62.30; H 5.75; N, 5.02 Exanple 94

1- (2-Chl oro-9, 10-di hydro-9, 10- net hanoant hr acen- 9-yl net hyl ) - 4- ( 2-
f1uoro-3-pyri.dyl)piperidin-4-ol Using a procedure sinmlar to that described
in exanpl e 58 except starting with

1- (2- chl or 0- 9, 10- di hydr 0- 9, 10- net hanoant hracen- 9-yl net hyl ) - 4- pi peri di none
(described in exanple 1m, the title comproghd was obtained in 64%yield as
a white solid, nmp 199-203 C (dec). hydrochloride: 1H NVR (CDCl 3, 300 MHz)

8.12 (m 1H) Anglyds(for c%—%téus&zsz BCL (n1.5HRO 6. 96 (m 4H), 4.36 (s, 1H),
)

4.16 (b , 2 0 2.17 (b 2 M5
(a, EHQ)Snize35 ( M+ QEﬁf B463 éﬁgg 3%)% 2?7 625 354 (10) Lng}ysrz for

[err] Calculated: C, 63. Pgindy G, $8.10y Hp 5259F3Ln6:3%C, 63.79: H, 5.38; N,

5.58 Exanple 95

1- (2- Chl or0- 9, 10-di hydro-9, 10- nethanoanthracen 9-yl met hyl ) -4-(2-ethyl -

t hi o- 3-pyridyl) pi peri di n- 4- ol -1 a procedure simlar to that
descri bed i nlek®sples)za- Ehamept-9,§madihylilgow »110-methanoanthracen-9-ylmethyl)-4-

1- (2-chl oro- hr acen- 9-
yl met hyl ) - 4- ?&llgld%g% gt@'lj’g%e) pi p T 8% 4-0l (described in exanple 99),
the titl econpound was obtained in 93%yield as a white solid, np 205-209 C

(dec). bydrochl ori deusiil WBrd daha s130fs f’fg)tlﬁﬁgﬁ@igéd gmxfm? Ay S
3.35 (br s, S¥§ePtastArting wg.th4‘_1)((9 19§) t3nchdeyo-9; 16 dihydror9, m-qynetmoea
CH4) m z 477m(ﬂﬂt$cé:9@)—yllﬁb7cﬁy1)4-0c)—p1§é}5dm&%9£ riﬂe‘iﬁiﬁle?:éamg\ﬂéllmsl s for
[egB] ‘33'Cu'éﬁé¥%a1f§ acgive ac1d prepafatibn déscribeun£L examgae In), theEifige N
compound was obtained in 29% yield as a white hydrochlorlde satl, mp
291-293 C. hydrochloride: 1H NMR (CDC13, 300 MHz) 6.9-7.3 (m, 7H),
4.35 (s, 1H), 4.05 (br s, 2H), 3.39 (m, 4H), 3.07 (br s, 2H), 2.71 (m,
2H), 1.71 (m, 2H), 1.42 (s, 1H), 0.98 (s, 9H) MS (CI, CH4) m/z 396
(M+1,100), 398 (43), 424 (M+29,24), 380 (26), 378 (54), 360 (10), 170
(11)
Analysis for C25 30ClNO.HCl - 0.3 H20
Calculated: C, 68.58; H, 7.27; N, 3.20

Found: C, 68.52; H, 7.02; N, 3.14

Example 101
1-(9,10-Dihydro-9,10-methano-2-methoxyanthracen-9-ylmethyl)-4-(3-§§;
ridyl)piperidin-4-ol

Using a procedure similar to that described in example 87
except starting with 1-(9,10-dihydro-9,10-methano-2-methoxyanthracen-
9-ylcarbonyl)-4-(3-pyridyl)piperidin-4-0l (described below), the title
compound was formed in 66% yield as a white hydrochloride salt, mp
243-246 C (dec). hydrochlolride: 1H NMR (CDC13, 300 MHz) 9.37 (m,
1H), 8.95 (m, 1H), 8.60 (m, 1H), 7.97 (m, 1H), 6.85-7.3 (m, 6H), 6.45
(d, J=7.6 Hz, 1H), 4.34 (s, 1H), 3.9-4.3 (m, 4H), 3.58 (m, 2H), 3.33
(m, 2H), 3.01 (m, 2H), rest of the resonances are buried in the
baseline, not readily identifiable MS (CI, CH4) m/z 413 (M+1,100),
441 (M+29,16), 395 (28)



Exanpl e 96

1- (9, 10- D hydro-9, 10- net hanoant hr acen-9-yl net hyl ) -4-(2-(1, 1- di net hyl et

hyl t hi 0) - 3- pyri dyl ) pi peridin-4-o0l Using a procedure simlar to that
described in exanple 60 except starting with t-butylthiol, the title
conmpound was obtained in 70%vyield as a citrate salt, np 135-140 C (dec).
citrate: 1H NWR (d6 DNBO 300 N+E) 8.41 { doéf-d, J=1.6, 4.7 Hz, 1H), 7.68
(d of d, J=1.6, 1F% 7.37 (m 4H), 7.14 (d of d, J=4.7, 7.9 Hz,
1H), 7.05 (mmwsimfes ghp2. 2.420¢L.8H20Y) , 3.60 (m 5H), 2.74 (m 6H),

2.34 (m 4H), 1.56 (SCaﬂJd)latMS (@' ,60%;) H47é 43V, 8236 415 (8), 193 (24),
175 (38), 147 (43), 113 %}u?g Ana1 Si S [err ‘Calcul ated: C, 63.50; H
6.51; N, 4.11 Found: G, -84 ‘N 5P336NE0adpl e 97

1- (9, 10- D hydro-9, 10- nethanoanthracen 9-yl met hyl ) -4-(2-met hyl t hi o- 3-
pyridyl) pi pergdi Jde) | ar to that described in
e ét% %&89 ‘gﬁ éree&%g%]& il g{hof'ﬁe title conpound was

exanpl e 60 excep Stare I'ng Wt
obtained in 63%yield as a white hydrochlorlde salt, nmp 320-324 C (dec).

- 102- hyd | 2 (br s.
1H), 7. 1y7r?1(?a?mog Itsltéeni . rB‘M? 16 E%ﬁ“ﬁ%g@%ﬁﬂqﬁgﬁ# ?B°Mt2‘ﬁ)% 3(5 375
(m 4H), 2931(m 4H) 270(s 3H), 2.48 (m 2H NS (Cl, CH4) nlz 429

(Mt1, 100), 457 (Mr29, @Sing 4lpkotédire BBiiNSE Std ehat %é&n‘%hqﬂ akﬁﬂyle%aﬁ“ 20;
H 6.06; N, 554 Fo

1- (9, 10- Di hy &R Fge %&Pﬁ %?hﬁ*&eéﬁ‘%qér‘?ﬁéwﬁ&?) 5407 nganqumhw

am noet hyl t hiapFhBcene i crbdxilier aclidn(desziribed in example 91b), the title
compound was formed in 65% yield as a white solid. The product was
characterized only by mass spectrometry. MHS (CI, CH4) m/z 267
(M+1,100), 284 (M+29,50), 249 (9), 221 (11)

b. 1-(9,10-Dihydro-9, 10-methano-2-methoxyanthracen-9-ylcarbonyl)-
4-(3-pyridyl)piperidin-4-ol

Using a procedure similar to that described in example 87a
except starting with 9,10-dihydro-9,10-methano-2-methoxyanthracene-
carboxylic acid (described in example 10la), the title compound vas
formed in 23% yield as an oil. TLC analysis (Rf 0.17, eluent: ethyl
acetate) 1H NMR 8.77 (br s, 1H), 8.55 (d, J=4.3 Hz, 1H), 7.81 (m,
1H), 6.95-7.4 (m, 7H), 6.46 (m, 1H), 4.87 (m, 1H), 4.25 (s, 1H), 3.90
(m, 1H), 3.37 (m, 2H), 2.87 (m, 2H), rest of the resonances are buried
in the baseline, not readily identifiable MS (CI, CH4) m/z 427
(M+1,100), 455 (M+29,22), 409 (17)

Example 102
The following illustrate representative pharmaceutical

dosage forms containing a compound of formula I, for example as
illustrated in any of the previous Examples, (hereafter referred to as
"compound X"), for therapeutic or prophylactic use in humans:



Using a procedure simlar to that described in exanple 60 except starting
wi t h 2-di met hyl am noet hanthiol, the title conpound was obtained in 58%
yield as.a white hydrochloride salt, np 215-220 C (dec). hydrochloride: 1H
NVR [err] 300 MHz) 8.43 (d of d, J=1.4, 48 Hz, 1H), 7.65 (br d, J=6.5 Hz,
1H, 7.38 (m 4H), 7.21 (d of d, J=4.7, 7.8 Hz, 1H), 7.02 (m 4FD 4.50 (n]
2H), 3.30-3.74 (m 9H), 2.88 (s, 4H), 2.780%ss 1H), 2.31 (m 2H M (Cl, -
CH4) nmlz 486 (M1, 100), 514 (Mm-29,11), 468 (10), 413 (7) Analysis for [err]
Cal cul ated: C, 58.34; (a)Tableti; N, 6.80 Found: C, 58.19; H, 6.30; N, 6.54

Exanpl e 99
4- (2-(4- Acet am dophenyl t hi 0) - 3-pyridyl)-1-(9, 10-di hydr o-9, 10- net hano-
ant hracen- 9-yl net hyl ) pi peridin-4-ol Using a procedure simlar t et

described in conpomdx60. gxcept..st arting wi.th 4~acat ani dot hi ophenol , 56
title conpou s .ob ned in 26%vyield as a white hydrochl oride

190-195 C (dggaf‘}l\‘??ﬂ}d @@n "oF Pt * 1H "NIVR °d62 DNSO” * 300 MHz) 8. 25 (d 2?51175
J=1.4, 3.6 Hz;rosegmeueqe gbdiwh. . J=6..8. Hz.,o « 1H).. . 7. 58 (d J=8.6 Hz, 2H)6.0

7.35-7.5 (m 44l d of d, J=4.9, 7 1 .02 (m 4H), 4. m
7,357 (M dalfhe skadby(d 01 0. 0549, T e I, 702 (m aH) 551(40,
CH4) m z 548 W&xmeyyln@rbﬂmli Lose) (HB#E), (13), 239 (6) - 103 - 2.25

Anal ysi s for Magaeiameeesardesld. 5. L. HQ .Calcul.atad: C, 63.05; H 5.94.0 N,
6.49 Found: C, 63.10; H 5.59; N, 6.37 Exanple 100"

1-((9S, 10S) - 2- Chl or0- 9, 10- di hydr o- 9, 10- met hanoant hr acen- 9-yl net hyl ) - 4-

(1, 1-di met hyl et hyl ) pi peyGagisulel- ol Using a procedure simlar to that
described in exanple 49 except starting with

1-((9S, 10S) - 2-chl oro-9, 10-di hydr o-9, 10- met hano-

Compound X..eeeeeoeooecccseccescccssnccsocnns - 10.0
Mannitol, USP.u.eeeeeecnsncosancescososnonns 488.5
Croscarmellose sodium.....cceceecenceecces cee . 15.0
Magnesium stearat€......c.cccec.. ...... ......... 1.5

The above formulations may be obtained by conventional procedures
well known in the pharmaceutical art. The tablets may be enteric
coated by conventional means, for example to provide a coating of
cellulose acetate phthalate.



ant hr acen- 9-yl met hyl ) - 4- pi peri di none (described in exanple 1m optically
active acid preparation described in exanple 1n), the title conpound was
obtained-in 29% yield as a white hydrochloride satl, np 291-293 C.

hydrochl oride: 1H NWVR (CDCl 3, 300 MHz) 6.9-7.3 (m 7H), 4.35 (s, 1H), 4.05
(br s, 2H), 3.39 - (m 4H), 3.07 (br s, 2H), 2.72 (m 2H), 1.71 (m 2H), 1.42
(s, 1H), 0.98 (s, 9H) M5 (Cl, CH4) nlz 396-(]d6l~100), 398 (43), 424

(M+29, 24), 380 (26), 378 (54), 360 (10), 170 (11) Analysis for [err]

Cal cul ated: C, 68.58; H, 7.27; N, 3.20 FBORMULAE, 68.52; H, 7.02; N, 3.14
Exanpl e 101

1- (9, 10- D hydro- 9, 10- met hano- 2- net hoxyant hr acen- 9-yl et hyl ) - 4- (3- py-
ridyl)piperidin-4-ol Using a procedure mlar to that described in exanple
87 except starting with 1-(9,10-dih 9, 10- net hano- 2- net hoxyant hr acen-

9-yl carbonyl ) - 4-( 3- pyrldyl)plperldl R' (described below), the title
conpound was forned in 66%yield g ite hydrochloride salt, np 243-246
C (dec). hydrochlolride: 300 MHz) 9.37 (m 1H), 8.95 (m .
1H), 8.60 (m 1H), 7.97 (m ™ (m 6H), 6.45 (d, J=7.6 Hz, 1H)
4.34 (s, 1H), 3.9-4.3 (m 4K, B N 2H), 3.33 (m 2H), 3.01 (m 2H)
rest of the resonances are buried in the baseline, not readily identifiable
M5 (Cl, CH4) mz 413 (M+1, 100), 441 X9, 16), 395 (28) - 104 - Analysis
for [err] Calculated: C, 60.90; H, ; N, 5.26 Found: C, 60.84; H, 5.095;
N, 5.15 The starting anm de was prg el as follows: a.

9, 10- Di hydr o-9, 10- net hano- cenecar boxylfc acid Using a
procedure simlar to that --xanple 108

lta




except starting with 2-chloro-9, 10-di hydro-9, 10- net hano- 7- net hoxy-

ant hracene carboxylic acid (described in exanple 91b), the title conpound
was forned in 65%yield as a white solid. The product was characterized
only by mass spectronetry. M5 (CI CH4) mlz 267 (M1, 100), 284 (H+29,50),
249 (9), 221 (11) b. _ :

1- (9, 10- Di hydro-9, 10- net hano- 2- nethoxyanthrdgah'Q yl car bonyl ) -
4-(3-pyridyl)piperidin-4-ol Using a procedure simlar to that described in
exanpl e 87a except starting with

9, 10-di hydr o- 9, 10- net hano- 2- met hoxyant hr acene- carboxylic acid (descri bed
in exanple 10l1a), the title conmpound was fornmed in 23%yield as an oil. TLC
analysis (Rf 0.17, eluent: ethyl acetate) 1H NWR 8.77 (br s, 1H), 8.55 (d,
J=4.3 Hz, 1H), 7.81 (m 1H), 6.95-7.5cheae XH), 6.46 (m 1H), 4.87 (m 1H),
4.25 (s, 1H), 3.90 (m 1H), 3.37 (m 2H), 2.87 (m 2H), rest of the
resonances are, buried in the baseline, not readily identifiable NS (

CH4) iz 427 409 Exa ol e 102 Fh&Ods)
I||?JS'['[ -Aif %mg%ﬁtlcal dog 5 @ nlwﬂﬁm

rrple as iTTustrated in an

S e o as "conpound X'), for the™Epedli

use i n hunmans: 105 - (a)Tablet ng/tabl et Corrpound X . ...
............................. SO.ﬁl\/anni tol, USP
..... 223.75 Crggcarnel | ose sodi um

6.0 Maize starth 15.0
Hydr oxypr opyl met hyl cel | ul ose (HPMC), 2.25
Magnesi um stearate. ... ......, . s 3.0
(b) Capsul e : ﬁ I Cr03/H,50,
! - (4] ) ~
| 190-200°C, 110 psi |
14 16

1) SOC'! toluene H
2) NaNs. ‘acetone/H,0 NaNOy/H;0
mi—— ettt i N
3) toluene, A HOAc
13 20
Resolution usiiig

(+)-pscudocphe'<-1rin€




Conpound X 10.0 Mannitol, USP 488.5 Croscarnell ose sodium 15.0 Magnesium
stearate 1.5 The above fornul ati ons nay be obtai ned by conventi onal
procedures well known in the pharmaceutical art. The tablets may be enteric
coated by coftventional neans, for exanple to provide a coating of cellulose
acetate phthal ate. - 106 - FORMJULAE H - 107 - Schene | 110 What
is clained is: 1. A conmpound of fornmula I (formula set out, together :
with other formulae referred to by-Roman Nm@ &I, on pages follow ng the
clainms), or a pharmaceutically acceptable salt thereof, wherein X and Y are
i ndependently sel ected from hydrogen, halo, and (1-6C)al koxy; R is
selected from (A (1-6C alkyl; (B) phenyl and naphthyl each of which may
bear 0-3-substituents independently :

Scheme |t

OH
1) CrOa, acetone, HaS0, x _ ¥
2) S0C\ toluene, heat O )O

3) 4-hydroxypiperidine
30

- 4-hydroxypiperidine
3 A molecular sieves
MeOH, NaCNBH3

OH
9

LIAIH., E420

OO
32 H5S0 or 50z/pyr idine or oxatyl chioride
ggtgonez T Etsi CHoCly, D150 DPSO, EtgN CHaC,

o
o

II
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selected fromthe group consisting of (1 -6C)alkyl, (1 -6C)al koxy, hydroxy,
hal o, cyano, nitro, phenyl, benzyl oxy, benzoyl, trifluoronethyl;

am nosul f onyly having the formula [err], and am nocarbonyl having the
formula [err] wherein [err] and [err] are independently selected from
hydrogen, 2- pyrrolidinyl, and (1 -6C)alkyl, or wherein [err] and [err] and
[err] and [err] together with the nitrogen-al@@mto which each is attached,
forma 5-nmenbered or 6-nenbered heterocyclic ring in which the said
nitrogen is the only heteroatom and [err] wherein [err] and [err] are

i ndependently sel ected from hydrogen and (1- 3C) al kyl; (C phenyl
(1-30) al kyl and napht hyl (I -3C)al kyl wherein the phenyl and napht hyl

noi eti es may bear 0-3 substl uents selected fromthe val ues of phenyl and
napht hyl substituents given ahesme j ) five- and six-menbered heteroaryl
rings containing from1-3 heteroatons sel ected from nitrogen, oxygen, and
sul fur, and benz derivatives thereof, which my bear 0-2 substituents
selected from (1-6C) al kyl, hydroxy, (1 6C) al koxy whi ch nay bear a
trifluoromethyl group, (1-6C)alkoxycarbonyl, (1- 6C)hydroxya|ky| benzyloxy,

hal o, (1- 3Qalk Madcar bonyl (1- 3C) al k
[err] RNH, and [ wher€be-Qlerr] apd [ ¢
from hydrogen a - 6C) alEkaN ChaGlzn i s O,

from(1- 3C)a|kylgg%Ponylanlnophenyl and di (1-30Q) a kylanlno(z)ﬂﬁwajkyl and
(E) heteroaryl (1~3C) al kyl wherein the het er oaP noiety is a five- or

si x-nmenbered ring as defined in (D) and wherein the heteroaryl noiety may
bear 0-2 substituents selected fromthe values of heteroaryl gybstituents

given in (D) oRelnd as deflned in cl g and Y are
i ndependent | m h _ Nt as_@edohexgne
inclaim?2, 1Y ar¢Hpapgﬂgndently I hydr ogé@%ehe/C

chl or o; and [err] i sdsel ect ed f&ﬁg1éﬂg group consi stingoof: (i) terEﬂMﬁtyl;

ii X substitu - -positi
(ii) 2- and 3-nethoxyphenyl, HeAR bstituted at the 2- or 3-position
with aninosul fon§# of fornula [err] wherein [err] antB[err] are

i ndependently sel ected

amide lla




from hydrogen, nethyl and ethyl; (iii) thienyl, furyl, and 3-pyridyl

optional Iy substituted at the 2-position by (1- 6C)al koxy, (1- 6C)a| Kyl t
or (1-6Qalkylsulfinyl. 4. A conpound as defined i ich i s
sel ected from 1- ((9S, 10S)-2-Chloro-9, 10-di hydro-9, 1

0- met hanoant hracen-9-yl -nmethyl )-4-(1, 1 -- di@et hyl et hyl m‘m@ﬂs \m“““\

1- (9, 10- D hydro-9, 1 0-nethanoant hracen-9-yl net hyI) 4 WM fisnyl - 3-
pyridyl) pi peridin-4-ol; 1-(9, 10-Di hydro-9, 1

0- net hanoant Hihateks Qslyim;t At )-4-(2-ethylthio-3- pyridyl)piperidin-4-ol;
and 1-(2-Chloro-9, 10-di hydro-9,

10- met hanoant hr acen- 9-yl - net hyI é net hoxg py.r ﬁﬁ’d g n- 4-ol ;
and phar maceutd dafemposae af; Sem §a¥ t(do t gut, t°ﬁeg‘5¥£8 €%l ai med
inclaiml V\hﬁﬁﬂh]]aé hef&edotd by Ronlkan( ﬁunieeams hydr pages1folloving the

met hanoant hra yl met | sul y pi n-4-ol,
or a phar mace ﬁ?ra%ééﬁ%ﬁiﬁeé%% lﬁy éh@i §a]% %h%yéo)f ‘%Fefrbﬂ\

phar neceut i cal corrposiXtamhYcumunéemdanmmed)ffmmhﬁﬂragqn’ balyy and
phar rraceutlca{el_)é gg)ﬁﬁ abl e salt thereof, as defined in any of clainms 1-5,
and a phar macEuti Y1 éccept able dil uent or carrier. 7. A conpound of

formula I'l, wherein XRamF velectedsixpli i ned in claim 1. 8. A conpound of
formul a IIa wherei n Xa) Y(1286) Jm&ﬂ are as defined in claim1. 9. A

f d h t |
cceptabl ¢ Salt thoredP) MRREN 370 Rerheiet derd o BELCK BV RERR 03] o
pi peri done hagtibagitwents independenitly sedecesiprati the cgmppmsmtmarml a[err]
in an aprotic sol vent; (b _k&fﬁtkk,ﬁ] @ g@{;ﬁgppn Zﬁﬂ“"?m c§a%”“dﬁ:rb' a
rea { i

with a suitable reducmg 25 ng -an yde o formila 11
wherein G is phetydgdrenayldxya kenzepbpdadferpneidyildi ne of fornula IV in the

presence of a reducing a%ﬂhosﬁl‘ﬂmip'haai I‘Elaeumim@ia 50 NRﬂRa langher ei n a

val ue of (1-6C)al koxy for either & Si red Bat gl .
cor r espondi ngAEigepethaydhaving, fhe cé’ﬁﬁ fdhéVE%’éﬁlHe ﬁ‘ lJb gQ&‘Rs are

hydr oxy, withirlependeatpprstilegtddl £663 dlydyogenal wgrmamheyhr esdnde60falkybase:
or wherein R? and Rb,.and R® and Rd, together with the nitrogen atom
to which each is attached, form a 5-membered or 6-membered
heterocyclic ring in which the said nitrogen is the only heteroatom;
and -
RhRiN(1-3C)a1kyl wherein Rh and Ri are independently
selected from hydrogen and (1-3C)alkyl;

(C) phenyl(1-3C)alkyl and naphthyl(1-3C)alkyl wherein the
phenyl and naphthyl moieties may bear 0-3 substituents selected from
the values of phenyl and naphthyl substituents given in (B).

(D) five- and six-membered heteroaryl rings containing from
1-3 heteroatoms selected from nitrogen, oxygen, and sulfur, and benz
derivatives thereof, which may bear 0-2 substitutents selected from
(1-6C)alkyl, hydroxy, (1-6C)alkoxy which may bear a trifluoromethyl
group, (1-6C)alkoxycarbonyl, (1-6C)hydroxyalkyl, benzyloxy, halo,
(1-3C)alkylaminocarbonyl(1-3C)alkyl, aminocarbonyl as defined in (B),
R® $(0),,» RfNH and R3S wherein R® and Rf are independently selected
from hydrogen and (1-6C)alkyl and n is 0, 1 or 2, and RE is selected
from (1-3C)alkylcarbonylaminophenyl and di(1-3C)alkylamino(1-6C)-
alkyl; and
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and whereafter, when a pharnaceutically acceptable salt is desired

reacting said conpound wth a suitable acid in a convenﬂ'ﬁﬁé]’ﬁﬁﬁﬁgr-——#_~
The use gf a ?onpound of formula I, or a phar maceutlcalt mﬂﬂ““)mm
thereof, as clained in any one of claims 1 to 5 for the ‘mm

medi cament for treating neuropsychiatricdigprders. * The ‘us
1-(9,10-dihydro-9,10-nethanoanthracen-9-y|)-4-(2-ethy|sulflnyI ’
pyridyl) pi peridin-3-0l, or a pharmaceutically acceptable salt thereof, for

t he manuf acture of a ngk) batexvarybil-8¢ pdkyhgrhesyixhkhe sheteroaryl litoietiFrRVaL AE

five- or six-membered ring as defined in (D) and wherein the
heteroaryl moiety may bear 0-2 substituents selected from the values
of heteroaryl substituents given in (D). '

2. A compound as defined in claim 1, wherein X and Y are
independently selected from hydrogen and halo.

3. A compound as defined in claim 2, wherein:

X and Y are independently selected from hydrogeh and
chloro; and

Rl is selected from the group consisting of:

(1) tert-butyl;

(ii) 2- and 3-methoxyphenyl, and phenyl substituted
at the 2- or 3- position with aminosulfonyl of formula RaRbNSO2 wherin
R? and Rb are independently selected from hydrogen, methyl and ethyl;

(iii) thienyl, furyl, and 3-pyridyl optionally
substituted at the 2- position by (1-6C)alkoxy, (1-6C)alkylthio, or
(1-6C)alkylsulfinyl.

4. A compound as defined in claim 3, which is selected from:
' 1-((9S,108)-2-Chloro-9, 10-dihydro-9, 10-methanoanthracen-9
-yl-methyl)-4-(1,1- dimethylethyl)piperidin-4-ol;
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(2~ethylsulfinyl-3-pyridyl)piperidin-4-o0l;
1-(9,10-Dihydro-9, 10-methanoanthracen-9-ylmethyl)-4-
(2-ethylthio-3- pyridyl)piperidin-4-0l; and
1-(2-Chloro-9,10-dihydro-9, 10-methanoanthracen-9-yl-
methyl) ~4- (2-methoxy-3-pyridyl)plperidln -4-0l.

5. A pharmaceutical composition comprising a compound of formula I as
defined in any of claims 1-4, and a pharmaceutically acceptable

diluent or carrier.

6. A compound of formula II, wherein X and Y are as defined in claim
1.
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7. A compound of formula IXa, wherein X, Y, and R1 are as defined in

claim 1.

8. A compdund of formula III, wherein X and Y are as defined in claim
1 and G is selected from chloro, OH, and H, provided that X and Y are
not both H when G is H or OH.

9. A process of producing a compound of formula I, or a
pharmaceutically acceptable salt thereof, which is characterized by:

(a).treating a piperidone having formula II with a
corresponding compound of formula RlLi in an aprotic solvent;

(b) treating a corresponding amide of formula IXa with a
suitable reducing agent;

(c) treating an aldehyde of formula III wherein G is
hydrogen with a corresponding piperidine of formula IV in the presence
of a reducing agent;

(d) for a compound of formula I wherein a value of
(1-6C)alkoxy for either of X and Y is desired, treating a
corresponding compound of formula I, wherein the value for X or Y is
hydroxy, with a corresponding (1-6C)alkyl halide in the presence of a
base{
and vhereafter, when a pharmaceutically acceptable salt is desired,
reacting said compound with a suitable acid in a conventional manner.
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