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z z c~~z~~a -2 (1) 5 wherein Zis CHz, C(=O or CF2; R is hydrogezL2 0CT 2002
(C, -C~al kyi, unconjugated (C~-C~al kenyl) benzyl) XC(=OR 3 or
-CH2CH2- O (C, - Cal kyl ; R2 and R3 are sdlpected i ndependently, from hydrogen,
(CrC~ al kenyl) (CTC~ al kynyl, 10 hydroxy, vitro, am no, halo, cyano,

-SOq( C, - C~al kyl when in q is zero, one or two, (C, .C-~alkylam no,

[ (C -Ce)algkyl y~ am rg/pgﬁg{gs azé@ R ,.g?z%
aryl-(Co - C3 al k or ar ~C~al k )Jé%ﬁerel gfz?lsd g‘?'uﬁs se e°'t"%5d

f rom phenyl éﬁ@pnﬁ‘altyﬁglﬁyp to ﬁgs,eeqf (tj'ggrmse(\@mgeaqlqaywergrreponed in the chemml literature of

het er oar yl - ( Gheoroentskdnd @'s. \EXUNGI &P a2 2U.AMBEL CAEM, Y14:1091-961 £ (o2 d) feldte® boithe i1 O

seven nenbened aromatic rings containing fro e to four het
sel ected froﬁﬁvig'gﬁ'ﬁ?‘geﬁ? RAeFYRie gaRPiesG Jn aDE&iﬂ@'\%ﬂ%@g?tﬁv%}t%ka
wheroin Xi i heehgdroi3-tenzadine csrr(pﬁl,:rﬁsaivkigﬂ auwever were[ reparte@-taleklibil Harbemayjoralnd

uher el e ieal KONdeE~ Rkl TPBE Chef PR Ui RO otk (1Y) epndi ol

contains at | east one carbon ato o Bk R e L5
car bon at ons PEPatieny Ptcbwmﬁx?"’(‘@u"@-aﬁkyla yrreRducteip dhe i sdhests RE
repl aced by awetiasylgERRAzoRING [COMPEUNGS. w&uidurmh@mu 99 41 repdre indTémehedron hetterguny

wherein any 3% TOHETEE L Fee) e af BB eRa Iy atmfocro: 3RpasdBs BT heRkBb T ™
optionally stﬂi:sprieparatm of ahndineommnwndsowblelvepmdﬂtadobemaoahem;» thexdnin@regoei n

one of thg % &. Eétﬂéf'ss 9—3:n%§@hs®§htﬁt@@1%l-$é$am bk 2ociRE cofbdlinds have been
aryl - (Ca- G-al k het er oar nmay optionally be replaced by

sai d
an oxygen, ni'¢ 85&'1"6?3’?5? Kekai e, 15‘&%%@‘%’%‘?% 8each of the foregoing aryl
and heteroaryl groups may optional | y Soemaointthefnvestidnwi t h one or 25 nore
substituel, prefafghlg r&,wn?eéfeg%twvmsegg{af{p% oSmedUAEE AN HR N idrHula

sel ected f|0n1(C - optionally s ron1one to seven
fluorine atons) (C~ -C~ alkoxy optionally substituted with fromtwo to
seven fluorine atons, halo (eg, chloro, fluoro, bromo or iodo)) hydroxy,
vitro, cyano, amno) (C, -C~ alkyiamno and [(C, -C~ alkylJi amno; or R2
and R) together with the carbons to which they are attached, forma tour
to seven 30 nenbered nonocydic, or a ten to fourteen nenber~ed bicydic,
carbocydic ring that can be saturated or unsaturated, wherein fromone to
three of the nonfused carbon atons of said nonocydic rings, and fromone to
flue of the carbon atons of said bicydic rings that are not part of the
benzo ring shown in formula I) may optionally and i ndependently be nrpi aced
by a rirtrogen) oxygen or sulfur, and wherein said nonocydi c and bicydic
rings may optionally be substituted with 35 one or nore substituents,
preferably fromzero to two sut~stituents for the nonocydic rings and from
zero to three substituerrts for the bicydic rings, that are sel ected)

i ndependently, from (Co-C~ 2 2 CCT ~0~2 -3 5 al koxy-(Co-Cs~I kyl -

wherein the total nunmber of carbon atons does not exceed six and wherein
any of the al kyl noieties may optionally be substituted with fromone to
seven fluorine atons; vitro, oxo) cyano, hal o) hydroxy, am no, (C,

-C6) al kylam no, [{C, -C6) alkylJ2am no, phenyl and nonocyclic heteroaryl
wherein said heteroaryl is defined as in the definition of RZ and R above;
each R, R R, R , Rand R 3 is selected, independenthr, from hydrogen
and (C, -Cs) 10 alkyl, or RS and R, or R and R together with the nitrogen
to which they are attached, forma pyrrolidine, piperidine, norpholine,
azetidine, piperizine, -N(Cl-C6)allryl piperazine or thicnorpholine ring,
or a thionmo~hcline ring ~rrhereBn the ring su;fur is replaced with a
suHoxi de or sul fone; and each X is, independently, (C, -Ce)al kylene; 15 with
the proviso that (a) at least one of R, R and R nust be the other than
hydr ogen, (b) when R~ and R3 are hydrogen, R cannot be nethyl or hydrogen;
and (c) no fluorine atomin any of the fluoro substituted al kyl or al koxy
noieties of RZ and R can be attached to a carbon that
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Is attached to a heteroatom 20 and the pharnmaceutically acceptable salts
of such conpounds. F~canples of heteroaryl groups that each of R~ and R

can be are the follow ng: thienyl, oxazoyl, isoxazolyl, pyridyl, pyrimdyl,
thiazolyl) tetrazotyl, isothiazolyl, triazolyl, imdazolyl, tetrazotyl,
pyrroyl and the follow ng groups: Ra N ~~--RIFON~-NRa N-s R25 R~Ns

--RNORye ~Rs NN=~R 8 ORs NN R~ NN N R e wherein one of Rand R
is hydrogen or (C, -C~) alkyl, and the other is a bond to the benzo ring of

formula I. F~canples of conpounds of this invention are conmpounds of the
formula I, and their pharmaceuti call e 3alts, wherein R~ and R,
together with the benzo ring of foriR or mMNRbi cyG ¢ ring system
selected fromthe fiollow ng: 2 2 0~ ~~po N(EF ~0

5

wherein Z is CH,, C(=0) or CF,;
R' is hydrogen, (Ci-Coalkyl, unconjugated (C:-Cealkenyl, benzyl, XC(=O)R™ or
-CH.CHz-O-(C1-Coalkyl;
R’ and R® are selected independently, from hydrogen, (C-Ce) alkenyl, (C+Cq) alkynyl,
10 hydroxy, nitro, amino, halo, cyano, -SO4(Ci-Cg)alkyl wherein q Is zero, one or two,
(C+.Ce)alkylamino, [(Ci-Ce)alkylbamino, CO-R‘, CONR’R®, SO.NR'R®, C(=O)R™, XC(=O)R®,
aryl-(Cg -C5) alkyl or aryl-(Co-Cy)alkyl-O- wherein said aryl is selected from phenyl and naphthyl,
heteroaryl-(Co-Cr)alkyl or heteroaryl-(Co-Ca)alkyl-O-, wherein said heteroaryl is selected from five
to seven membered aromatic rings containing from one to four heteroatoms selected from
15 oxygen, nitrogen and sulfur, and X*(C¢-Ce)alkoxy-(Co-Ce)alkyl, wherein X2 is absent or X° is (Ct-
Cgalkytamino or [(C+-Ce)alkyllamino, and wherein the (Co-Ce)alkoxy-(Co-Ce)alkyl moiety of said
X3(Co-Ce)alkoxy-(Co-Ce)alkyl contains at least one carbon atom, and wherein from one to three of
the carbon atoms of said (Co-Cg)alkoxy-(Co-Ce)alkyl moiety may optionally be replaced by an
oxygen, nhitrogen or sulfur atom, with the proviso that any two such heteroatoms must be
20 separated by at least two carbon atoms, and wherein any of the alkyl moieties of said
(Co.Cg)alkoxy-(Co-Ce)alkyl may be optionally substituted with from two to seven fluorine atoms,
and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-(Co-Ca)alkyl and
said heteroaryl-(Co-Ca)alkyl may optionally be replaced by an oxygen, nitrogen or sulfur atom, and
wherein each of the foregoing aryt and heteroaryl groups may optionally be substituted with one or
25 more substituents, preferably from zero 10 two substituents, independently selected from (C; -Cg)
alky! optionally substituted with from one to seven fluorine atoms, (Cy -Ce) alkoxy optionally
substituted with from two to seven fluorine atomns, halo (e.g., chloro, fluoro, bromo or iodo),
hydroxy, nitro, cyano, amino, (C4-Cg¢) alkylamino and [(C,-Cg) alkyl); amino;
or R? and R®, together with the carbons to which they are atiached, form a four to seven
30 membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from one to three of the nonfused carbon atoms of said
monocyclic rings, and from one to five of the carbon atoms of said bicydlic rings that are not part
of the benzo ring shown in formula |, may optionally and independently be replaced by a nitrogen,
oxygen or sulfur, and wherein said monocyclic and bicyclic rings may optionally be substituted with
35 one or more substituents, preferably from zero to two substituents for the monocyclic rings and
from zero to three substituents for the bicyclic rings, that are selected, independently, from (Co-Ce¢)



n
O~-NRONO~~R00SO/~-RoNNROOR' Nwerein R and R azrg 0CT 2002

sel ected, independently, from (Co -C~ al koxy-(C~ai kyl 10 wherein the total
nunber of carbon atons does not exceed.ssoc and wherein any of the al kyl
noieties may optionally be sututituted witty fromone to seven fluorine
atons) (C- -C- alkoxy optionally substituted with fromone to seven

fluorine at orghg du-"c@dl | WRErein e Rial AGGEP of &@oonm 4685 A8H dXBeed(shand- vﬁ:nereln
al kyl j 2am no, nghenéel and nonocydi c heteroarﬁ wher ei n saki heteroar’é$

defined as irf k¥ Aoietiesnayrorkignally e suks e neg tosever,iyefing ate
this inventi axorogar kald, byarexypaming $CoCs)alkaniing, [(DJ -8¢) bikyiparting, iphényl and monocychc

phar Teceut | ¢ Heloodif AR Enaabh ﬁr.s dhiftadn B8 oBolty e uBOR! Do L0 L

benzo ring of sysStem sel ect ed

fromthe foll ow ngeaC*NN iR® .I\BRRO- Gelected, wd@eﬂdﬁ'@bd’o dW’l\P"FH% Relo
R~7 0 ~~ 19 NQikyl or R¥ afd R®, or R and R® together with the nitrogen to which they are attached, form a

pyrrolidine, piperidine, morpholine, azetidine, piperizine, -N-(C1-C6)alkylpiperazine or
thismorpholine ring, or a thiomorphcline ring wherein the ring sulfur is replaced with a sulfoxide or
sulfone; and

each X is, independently, (C1-Cg)alkylene;

15 with the proviso that (a) at least one of R, R? and R® must be the other than hydrogen,
(b) when R? and R® are hydrogen, R' cannot be methyl or hydrogen; and (c) no flucrine atom in
any of the fluoro substituted alkyl or alkoxy moieties of R? and R® can be attached to a carbon that
is attached to a hetercatom; .

and the pharmaceutically acceptable salts of such compounds.

20 Examples of heteroaryl groups that each of R? and R® can be are the following:
thienyl, oxazoyl, isoxazolyl, pyridyl, pyrimidyl, thiazolyl, tetrazolyl, isothiazolyl, triazolyl, imidazoly,
tetrazolyl, pyrroyl and the following groups:

R18\(/N7_R9 R'8 N . R'S o .
O—F{J \« —R \f R

N—O N—N
RS 9
~N 9 RAN=
SO e s
R® N N R'®

25
wherein one of R® and R is hydrogen or (C; -Ce) alkyl, and the other is a bond to the
benzo ring of formula |
Examples of compounds of this invention are compounds of the formula |, and their
pharmaceutically acceptable salts, wherein R? and R®, together with the benzo ring of formula |,
30 form a bicyclic ring system selected from the following:
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defined as above and mis zero, one or two) and wherein one of the carbon
atons of ring A can oplionaliy be replaced with oxygen or -N(C, -C~al kyt.

O her enbodi ments of this invention relate to conpounds of the formula I)
and their 10 pharmaceutically acceptatrle sahs4, wherein neither R~ nor R3
is attached 1o the bengzo ring of fornmula | via an oxygen atom O her

enbodi ments of this invention relate to conmpounds of the formula |I wherein
R is not nmethyl. F~canpies of speafic cort~pounds of the formula | are the
foll owi ng: 15 N R10

11- Azatricydo[ 7. 3, AQ~_Nrideca-2(7), 38 tLNene-5-carbonit
11- Azatricydo[ 7. 3. £/\C' NN ®w-2(n, 3 c4po@rbonitri
4 -Orien-5-yl)-1-

1-[11- Azatricydo[\y~8_ 1 ]trideca-2

1-[11- Azatricydo[ 73. 1.0~ | trideca-2( 7Y, 3, 5~en-5-ytj - 1- pr opanone,

4-Fl uoro-11-azatricydo[ R'3.1.0~~")trideca-2(7),3,5-triene-5-carboniGle; 20
5-Fl uoro-11-azatricydo[7.3.1.Oz'Jtrideca-2(7),3,5-triene-4-carbonitrile;
1-[11- Azatricydo[7.3.1.0~"]trideca-2(7),3,5-tries-4-yt)-1-et hanone;

1-[11- Azatricydo[7.3.1.Oz' | trideca-2(n, 3,5-nmen-4-yl }-1-propanone;

&Wwet hyl - 7-t hi a- 5, 14-di azatetracydo[ 10. 3. 1. OZ' ' . O ~~hexadeca-2(10), 3,5, & etr
aene;

S
&Wet hyl -5, 7, 14-t i @a et r/\wydo[ 10. 3. 1. @ . 04~>]—h8>1<%1deca- 2(10), 3,5, 8-tetraen
N

e; 25

6, 7- Di met hyhb5, 7, 14-tri az t1§t racydo[ 10. 3. 1. 02' ' . 0O4~~hexadeca-2(10), 3,5, 8-tet
r aene; 2 g f~~—~ Q02 -R

5,7,14-Triazatetracycl o[ 10. 3. 1. 02' ' . 0~~~] hexadeca- 2(10), 3, 5, 8-tetraene;
7-Methyl -5,7,14-triazatetracydo[ 10. 3. 1. 02' ' . 04~~] hexadeca-2(10), 3,5, & etrae
ne; 5,11,1 &Tri azapeheraipyRS(abd. R Jare) selécte, ' independpitiyo $ram? (Ch4Ce) 3 alkdxy-(Co-Ce)alkyl

12-tetraene;  wherein the total number of carbon atoms does not exceed six and in any of the alkgl
7-Ethyl -&ret hyl -5, 7, 14-trj azat et rgls(l:l%/do[wl_&. 3.1.QZ" " . O ~~hexadeca- 2( 1_c0§' 3,5,8
tetraene: 10 moieties’ may optionally be substituted from one to seven fluorine atoms, (C, alkoxy
6- Met hyl - 74pr opptiondlly Aubistitutedi withafram oae Yodsgvid fidorihe Gatorhs, Gvitro,- byana abki; anilro] (34, 3,
5, & tetraene, ; ; . .

d '+ Cgalkyl J(C I nd cl
7 Ethyl -5, 7, 14 P R G R0 Py A e e e LA L YIEGTin sk heteroan Sy
e: defined as in the defintion of R’ and R® above;

7- Butyl - 6- net hyl - 5, Otef eiribbdiménts of thisyiavedticdrDrethtel toCEompolinds ~df isex forRGia 1, 2dnd Gheir3,
5, 8 tetraene, . . 3 . .

7. I'sobut yl - 6. mEYacasticall, scceptable salts, wherein &7 4 RS, tpagiier with,the benzo ring.of formyla J,
3, 5, & t et r &8 nefom a bicyclic or tricyclic ring system selected from the following:
7-Butyl-5,7,14-triazatetracydo[ 10. 3. 1. 02' ' . 0~~] hexadeca- 2(10), 3,5, 8-tetraen

e1

7-1sobutyl-5,7,14-triazatetracydo[ 10. 3. 1.2 0, .%?exadeca-Z(lO),B,S,&tetra
ene,

5,11, 18-Triazapentacycl o[ 14. 3. 1. 02" ' . 0" ~'~ 05 Néosa-2(14),3,10,12-tetraen
e; 20 \.i0

5, 8-Di nethyl-5,7,14-t~azatetracydo[10.3.1.0~~'.O,Rw]hexadeca-2(10),3,8,8-te
traene;

5-Et hyl -8-nethyl -5,7,14-tri azatetracydo[ 10. 3. 1. 02' ' . 0~~~] hexadeca-2(10), 3, 8
, 8 tetraene; 5-Methyl-5,7, t 4-triazateVacydo[10g3.1.02"".0" ~

~j hexadeca-2(10), 3,8, 8-tetraene; \
5-Ethyl-5,7,14-triazatetracydo[ 10. 3. 1. OZ
€,
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6- Met hyl - 5-propyl -5, 7, 14-tri azai etracydo[ 10. 3. 1. 0~~' . 0~~~] hexadeca- 2( 10), 3,

8, & tetraene,

5-1sobutyl -8-nmethyl -5,7,14-triazatetracydo[ 10. 3. 1. 0~~' . O4yhexadeca- 2( 10), 3,

8, & tetraene;

5-Propyl -5,7,14-iriazat etracydo[ 10.3. 1. Gz' . G ~~Jhexadeca 2(10), 3,8,8-tetrae
ne; 30

5-1sobutyl -5,7,14-tri azatetracydo[ 10. 3. 1. 0~' . 04~~] hexadeca-2(10), 3, 8, & etra
ene;

) 3 5 7,9- pent
7- thhyl 58,1
eMaene; 35

6- Met hyl -5, 8, 15-tri azatetracycl o[ 11. 3. 1.7Qz" N
nt aene;
8,7-Dinethyl -5, 8, 15ct na aqgnracydo[ll.S.l.CZ'" 0
9 pent aene;
7- xa- 5, 14- di azaf cycld[ 10. 3. 1. 0~~
8- Met hyl - 7- oxa- 5, ‘ 3
raene; 40 \ 10
8-Ethy|-7-oxa-5,14-diazaf%tracydo[10.3.1.02"é@ﬂ~~hexadeca-2(10),3,5,d3etra
ene; 2 2 CST ~f~~2 6-Propyl -7-oxa-5,

14-di azatetracycl o[ 10. 3. 1. OZi o. Ca. s~hexadeca- 2(10), 3,5, 8-tetraene; 5-M

et hyl - 7- oxa- 6, 14- di azat eQracycl o[ 10.3.1.0F .04~j h exadeca-2( 10 ), 3, 5,
8-tetraene; ) ]N0~ . 04~Jhexadeca- 2( 10), 3,R'®
8-tetraene;

raene; N

6- Et hyl - 5- oxa- 7, 14-di azat etracycl o[ 10. 3. 1. 02' '\ .0 ) hexadeca- 2( 10, 3,6, 8"
tetraene; 19

6- Propyl - 5- oxa- 7, 14- di azat etracycto[ 10. 3. 1. 0~'. 04" 8] hexadeca-2(10), 3,6, 8-te
traene; wherein R' and R" are defined as above and m is zero, one or two, and wherein one of

7- Met hy! - 5- 0X an@ clboriétfer fhg R EaFdpBérafly Be rbplRos Wil oxBEFGIRE@RTh) - 3. 6. 8- Let

raene,

4,5-Di fl uoro- | | - a2alther gmpsdiments of this inveptiongrelate_ to compeungs of the famulan), gpdytheir |
uoro-11 azaoOri pyaphadedticallylacdeptatie satte oehePiry neitheSR noreRTds atiached to the benzo ring of

5-Chloro-4-flu Qh@g‘ﬁ’%éﬁy gl 7- 3. 1. ~)tr|deca 2(7), 3,5-triene; 15
4-(1- Et hynyl) - uoro- -azatrlc clo[7.3.1 0~jtr|deca 2(7'2?35tr|ene

5-(1- Et hynyl ) - d f | uSthr pmbod Ysntionsreltejo compquads-of the formula l:wherein R s
and 4, 5-Di chl ommetriyfazatrlcydo[Y 3.1.0~ )trldeca 2(7), 3, 5 triene. This

invention also rel a ' 0 wherein Z is
CH2, C(=O or CFz; Fgﬁnsﬁ%yd%%ﬁ@sw&w‘%&@n ‘6 is allyl,
2,2,2trichibroet hyI 1Azgtdsyciob) - yl"'dac@(zﬂmmaﬂiﬁ-mﬂnlel?s and R6 are

defined as in for MUl fAbatrié/ef 162(7 ibfe=4-Ehbaritkitel wherein the

al k%/l mt;: ety {nﬁyf oph]ll%n I I Plaéq'oé' ng%ifw nahal o atons,
preferably w ro g@"é’ r

thgut oxy)cangnyl ;tmwﬁmwdmam@q eSa-az aessemm;ﬁy) propﬁlqne;ndﬁnt Ihy, from
ydrogen ydr oxy mm, E,mg@a e
proviso that R’ andv"Fgl% c;!iﬂ not % A rogbﬁwiger?& I'S h rogen or

net hyl . Suéfl conpoufdduog-it G%%’?%“@l?‘l @éé‘ti'?!‘%‘h"é’%";’/‘ '?}e5| s of

conpounds of the fomqm-mdmcyuamasozénﬂawewsmdemwmmet erm "hal 0", as
used herein, includ w %W “'g' mn sS ot herw se
i ndi cat ed, the termqﬁnf Q'fc%' “use ere| aé gq's?’pog branched or
6~Methyl-7-th|a-5 14-diazatetracyclo[10 3 1 o2 10 o4 °|hexadeca-2(1 0),3,5,8-tetraene;
6-Methyl-5,7,14-triazatetracyclo[10.3.1.0>'°.0*%jhexadeca-2(10),3,5,8-tetraene;
25 6,7-Dimethyl-5,7, 14-triazatetracycio[10.3.1.0%'°.0*}Jhexadeca-2(10),3,5,8-tetraene;



cyclic, and may include straight and cyd' ~c al kyl noieties as well e?sz 0CT 2002
branched and cyclic noieties. The term "al koxy', as used herein, neans

"alkyl -O ', wherein' alkyP is defined as above. The term'al kyl ene, as used
herei n, means an al kyl radical having two avail able bonding sites i.e.,

-al kyl-), wherein' alkyl' is defined as above. .2 2 C-,~ cl~~~ _g_ Unless
otherw se indicated, the term"one or nore substituents", as used herein,
refers to fromone to the nmaxi mum nunber of substituents possible based on

t he nunber of available bonding sites. The term treatnent”, as used

her ei ni_ refteEs é 0 r6\5‘:37".ﬂ-‘l‘ﬁhzaﬁkr_h?}_éioﬁtofémo"‘?.Mﬁhb&d&b&{k@@%.ﬂéﬂ&h@ﬁé of, or
preventing e di sorder, or, C Li 0 SHChe. L Erm a .o O[__one or
nore 10 synptons of gEMﬁtgﬂénﬁ?ﬂ"Sﬁggfac&?mgéTO. '%f]héhetxéénwﬁﬂnt'g?@é‘ﬁvae,"eas
used herein, refers tsol1 t8Triszapeniacycies4.8.ng] 24" 0t Yicasi-2(@4),3.8, 12Hstianas)
| mmediately above. TheefARIRLARS, Piafspidihkiudn g8y o1R Oyfifibadealoofalsg s and
therefore may occur in fferent enantionmeric configurations. e’ nvention
i ncl udes al | end®lt&B%ers, di astereoners, and ot her stereoi soners of such
conpounds of1of or mul a elMetag-Msrbpyl-8F, Tadszaietracyiold[ 1013107 Do Rhexfiecd 2(10),5,5 80f .
The present invg&%k also relates to aN radi ol abeted forns of the

0

conpounds of th la |I. Preferred radiola 1‘3' gad conpounds of fornula I

are those wherein thdg-Ethyli5sl, ttsazatetrasyciel1 6:3.1.80" .01 thexadecaR(10},8:5,8-terenenF,

‘=l and ' ~I. Such radighakeheslyie0TOtEsRetdbRIdFRS. V0> 08 AR EME.2(139,5.8-

di agnostic tools in nnetabolism phannacokinetics studies and 1 n binding

assays in 20 boft¥i38R%'nal s and nan. The present invention also relates to a

phar maceut i @l conpogkisotatyl-Bonethys-8, 7 1a-triezitetracygloiocot. 0% 1Lo ‘Amekatet®2(10y,3,8/8di ng

in the cessation,ar lessening of tobacco use in a mammal) including a

human, conprising an amount_ of a conpound of ;,@e‘glor mula |, or a

phar maceuti cal |y accdfdgpise. tatrazateteacudal10.3- A8t P s Thexpdesa-2(10).3.8. Erteliraney

ni coti ge adﬁi ction on-l&?ﬁiﬂﬁg,ﬂﬂ-ﬁthmmmm.G?r’°.0‘é}haﬂiiew2@b).ﬁZS.S{lﬂhﬁﬁlé;O

use and a pharnmaceuti R het12 166 DL eSent 3 .also
Ao et RaRaRadg £ 2100 S L SPUBEERGR)p A okl

relates to a nethod for'i cotlne addi ct 4%

cessati on 0r20] esseni rfgf-Bimetirad cld-tiiazatetracysloliR 30" -0 nihexadeeay2(40)3,Gri-tetraene;
conpri sing adm ni st ers.gylieome lCE,TWﬁEiaiétﬁcmth.om.é‘-W 10),3/6l8
formula I, or a ghar maceutically acceptable salt thereor, that i(sieffective
in reduang ni cotf'f&™4ddi ction or aiding in the cessation or 30 |essening of
t obacco use. The predeMethylrb/hmt-iriezatetracyciolt).311.65'.08 Thexadech@( 08 Bitrtetradney a

di sorder or conditi 0rsézﬁhﬁs?f,f‘dm&iﬂéﬁdcp&&[w.bwmmmca.@mﬁs,%mar&ﬁkydi ng
but not limted to ulcerative cyg_l it s,,%é{oderng %ﬁn 'r,@n,ﬁﬁum and_Crohn' s

di sease)) irritabl e [GoMehYRSRoPYsRd)14drazatetracygobi0n1-9) ¢ hihgxadecs2(1R).3.88u1 e
pain, celiac sptemengouchitis, vasoconstriction, anxiety, panic disorder,
depr essi on, bi pol ar %ﬁssbm_sq'%‘émyﬂslﬂmmzafelusé‘,esoﬁm.éheﬁ.&ﬁm%aek@s?o).a.e.a.
amyotrophic lateral sclerosis (A S)} cogrdtive dysfunction, hypertension,
bul i mi a, anor exi!¥™@®B%e~~ carrJiac arrhythnias ~ gastric acid

hyper secxetion, user $-Pppgdchtimazatdtmoycio[10.01.0%01hexadepa-2(10);3,0 Brtetpstney ,

cheni ~cal degendenci j Glal 0 i Lctions
to nicoti ne%?andl or %‘B@%@ﬁg’?‘ﬁhﬁg ?é’gfogghﬁf@bmg%i%%%gﬁRgés'?'@q&a%%'

bar bi h~r at es, opi oi d$-@rifluasernethy)-7-thig5d4dinzatetracylol20.3.1,05 1 .fc IhexaderaiR(10):3.5.8-
injury (TBI), ohgpsaéve-conpul sive disorder (OCD); psychosis, Huntington's

croren, tard o O D0 bl Yo S ™

epi | epsy, including pfeMethyiis,15bimesicteacpgio(i £p.3 92" OtHhdpmdeaaz(t1),5,0/0-pehtaene;

Al zhei ' AD i ; i i f .
Bl . s T
conpri si ng admi ni st er8H "I‘QS“‘#@&W?“H‘F’%@WC#‘%UCW dadersra(1943.5%hBunt  of

a conpound of tlpenfaédeiul a |, or a pharnmaceutically acceptable salt thereof,

that is effective in eati ng.s | ra.@ae6endit i resent
invention al so rel at e%bf%gA%ﬁ#%cghlﬁ ﬁégﬂ Ocoﬁpﬁgﬁafl%cﬁ%h)@%%r%%ﬁfg 'a

di sorder or conditi orB-Methglet-oxs-3,14diazatstiagyninit Q3. 1.0h 0ot Thenadasa-261 0y, B 5B ettaeng:
but not Tinifeed to ulgemali.sek ¢ M-bibaetraly RIS 0V GM ALY 3 SlaAbfache;
di sease), irritable bowel syndrone, spastic dystonia, chroniC paln, acute
pai n, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder,
depression) bipolar disorder, autism sleep disorders) jet |ag, anyotrophic
| ateral sclerosis (ALS), 15 cognitive dysfunction, hypertension, bulima,
anorexia, obes'riy, cardiac arrhythm as, gastric acid hypersecretion,

ul cers, pheochronocyt oma, progressive supranucl ear palsy f chem cal
dependenci es and addictions e.(~C ., dependendes on, or addictions to

ni cotine (and/or tobacco products), alcohol, benzodi azepi nes, barbiturates,
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20 dyski nesi a, hyperkinesia, dyslexia, schizophrenia, mufti-infarct
denentia, age related cognitive decline,_7epilepsy, including petit nal

absence epilepsy, _genile depentia of the Al zheingr's type (AD),  Parkinson's
i sease (PD) "t i GRRPHH-gers Chany il O£ 3 Ebieaede Py firocne
Tourette's SyndrMemw-mommiazammblbﬁgﬁg.d‘ﬁ.oﬁ'hmuaﬂecafZ(w).Gﬁmemmhepf t he
formula I, or a p E ' £ !
pharmaceutical ly g@%ﬁ‘ﬁg}g%&%‘#@ﬁf% Thﬁh%%c{fg%? ﬁégﬁé&st%grg% 'ates to the
phar maceut i cal | y &MebitSonad, thediapateitragyrioi 03410°S G fhexadecsi ) febstetszereor nul a

. F~c a(rjrpl efs ]9f F’é’léfhpifgl&&tﬁ.?a&i&‘ételﬁﬁ%lB?@.lS!1@)"@€U‘ﬁhe;k?géégtzi?{b).%;%',d-tStré'che.{ he
conpounds, of for al are _the salfs o r _

p- {rgl ueni%ul f oni 2%1 é@Pﬂ:%‘ﬁ&pr’é&afeffﬁﬁv°'eﬁ1F-¥ﬂ£ g@dgh%‘aé%?ﬁﬁ?@%aéi%?"?a?-i cylic
acid, oxal'~c addi-MethgSedxadyidedizzatettacypinld 830" Ybexdiecat( 10),ASBLefraamec aci d,
tartaric acid, ma.i@b%u r@iﬂ&'z%t%l Q¥ ?5@%2@2@ b riABSLcABadelb-Add. 30
Det ai | ed Description o? t he n\)’gnpi on F~ccept &?iere ot'ﬁervm' se stated, R
through R, 3FRUuRIoR-3. kR Itddecer2(7hP&ttien8r mula | in the reaction schemes and

di scussion that f58metoas-Ruortefi-Saticafo[As. X 0¥ jiridecd-2{7)3:5+trie;a 5 SCHEME , O~ O~
RR ~ HO wR3 R2 I \Y/ / RV VIl HO
N2 ey aerin ngﬁg?"zf’”ﬁ%&m'i& dnk”
5-(1-Ethynyl)-4-fluoro-11-azatricyclo[7.3.1 0%|trideca-2(7),3,5-triene; and
4,5-Dichloro-11-azatricycio[7.3.1.0%"Jtrideca-2(7),3,5-triene.
This invention also relates to compounds of the formula

z
R NP
")

RS
20 wherein Z is CH,, C(=O) or CF,; P is hydrogen, methyl, COOR' wherein R is aliyl, 2,2,2-
trichloroethyl or (C,-Ce)alkyl; -C(=O)NR®R® wherein R® and R® are defined as in formula I’ above
-C(=0)H, -C(=0)(C4-C¢)alkyl wherein the alkyl moiety may optionally be substituted with from 1
to 3 halo atoms, preferably with from 1 to 3 fluoro or chloro atoms; benzy! or t-butoxycarbonyl (t-
Boc); and R* and R* are selected, independently, from hydrogen, hydroxy, nitro, amino, -O(C;-
25  Cg)alkyl or halo; with the proviso that R™ and R can not both be hydrogen when P is hydrogen
or methyl. Such compounds are useful as intermediates in the synthesis of compounds of the
formula |.
Unless otherwise indicated, the term "halo®, as used herein, includes fluoro, chioro, bromo
and iodo.
30 Unless otherwise indicated, the term "alkyl”, as used herein, includes straight, branched or
cyclic, and may include straight and cyclic alkyl moieties as well as branched and cyclic moieties.
The term "alkoxy”, as used herein, means “alkyl-O-", wherein "alkyl" is defined as above.
The term “alkylene, as used herein, means an alkyi radical having two available bonding
sites (i.e., -alkyl-), wherein "alkyl” is defined as above.
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I&nicss otherwise indicated, the term “one or more substituents”, as used herein, refers to

from one to thf maximum number of substituents possible based on the number of available
bonding sites. -

The term “treatment”, as used herein, refers to reversing, alleviating, inhibiting the
progress of, or preventing the disorder or condition to which such term applies, or one or more

10  symptoms of such condition or disorder. The term “treatment”, as used herein, refers to the act of
treating, as “treating" is defined immediately above.

The compounds of formula | may have optical centers and therefore may occur in
different enantiomeric configurations. The invention includes all enantiomers, diastereomers, and
other stereoisomers of such compounds of formula I, as well as racemic and other mixtures

15  thereof.

The present invention also relates to all radiolabeled forms of the compounds of the
formula |. Preferred radiolabeled compounds of formula | are those wherein the radiolabels are
selected from as 3H, "'C, "C, ®F, '® and '®I. Such radiolabeled compounds are useful as
research and diagnostic tools in metabolism pharmacokinetics studies and in binding assays in

20  both animals and man.

The present invention also relates to a pharmaceutical composition for use in reducing
nicotine addiction or aiding in the cessation or lessening of tobacco use in a mammal, including a
human, comprising an amount of a compound of the formula |, or a pharmaceutically acceptable
salt thereof, that is effective in reducing nicotine addiction or aiding in the cessation or lessening of

25 tobacco use and a pharmaceutically acceptable carrier.

The present invention also relates to a method for reducing nicotine addiction or aiding in
the cessation or lessening of tobacco use in a mammal, including a human, comprising
administering to said mammal an amount of a compound of the formulz |, or a pharmaceutically
acceptable salt thereof, that is effective in reducing nicotine addiction or aiding in the cessation or

30 lessening of tobacco use.

The present invention also relates to a method of treating a disorder or condition selected
from inflammatory bowel disease (including but not limited to ulcerative colitis, pyoderma
gangrenosum and Crohn's disease), irritable bowel syndrome, spastic dystonia, chronic pain,
acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder, depression, bipolar

35  disorder, autism, sleep disorders, jet lag, amyotrophic lateral sclerosis (ALS), cognitive
dysfunction, hypertension, bulimia, anorexia, obesity, cardiac arrhythmias, gastric acid
hypersecretion, ulcers, pheochrbmocytoma. progressive supranuciear palsy, chemical
dependencies and addictions (e.g., dependencies on, or addictions to nicotine (and/or tobacco
products), alcohol, benzodiazepines, barbiturates, opioids or cocaine), headache, stroke, traumatic

40  brain injury (TBI), obsessive-compulsive disorder (OCD); psychosis, Huntington’s Chorea, tardive
dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-
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infarct dementia, age related cognitive decline, epilepsy, including petit mal absence epilepsy,

senile dementia of the Alzheimer's type (AD), Parkinson's disease (PD), attention deficit
hyperactivity disorder (ADHD) and Tourette's Syndrome in a mammal, comprising administering to
a mammal in need of such treatment an amount of a compound of the formula I, or a
pharmaceutically acceptable salt thereof, that is effective in treating such disorder or condition.

10 The present invention also relates to a pharmaceutical composition for treating a disorder
or condition selected from inflammatory bowel disease (including but not limited to uicerative
colitis, pyoderma gangrenosum and Crohn's disease), irritable bowel syndrome, spastic dystonia,
chronic pain, acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder,
depression, bipolar disorder, autism, sleep disorders, jet lag, amyotrophic lateral sclerosis (ALS),

15 cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac arrhythmias, gastric acid
hypersecretion, ulcers, pheochromocytoma, progressive sup‘rar;ﬁ_clear palsy,  chemical
dependencies and addictions (e.q., dependencies on, or addictions to nicotine (and/or tobacco
products), alcohol, benzodiazepines, barbiturates, opioids or cocaine), headache, stroke, traumatic
brain injury (TBI), obsessive-compulsive disorder (OCD); psychosis, Huntington's Chorea, tardive

20 dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age related cognitive
decline, epilepsy, including petit mal absence epilepsy, senile dementia of the Alzheimer's type
(AD), Parkinson's disease (PD), attention deficit hyperactivity disorder (ADHD) and Tourette's
Syndrome in a mammal, comprising an amount of a compound of the formula |, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

25 This invention also relates to the pharmaceutically acceptable acid addition salts of the
compounds of formula I. Examples of pharmaceutically acceptable acid addition salts of the
compounds of formula | are the salts of hydrochloric acid, p-toluenesulfonic acid, fumaric acid,
citric acid, succinic acid, salicylic acid, oxalic acid, hydrobromic acid, phosphoric acid,
methanesulfonic acid, tartaric acid, malate, di-p-toluoy! tartaric acid, and mandelic acid.

30 Detailed Description of the Invention

Except where otherwise stated, R' through R, m and P, and structural formula 1 in the
reaction schemes and discussion that follow are defined as above.
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2 2 O-T 2002 -30 5 Schenes 1-13 illustrate nethods of synthesi zing

conpounds of the fornmula |I. Schenes 14 illustrate such nethods wherein the
substituent groups Rz and R are attached prior to cyclization to formthe
tricyclic nucleus of formula I, which is represented by the free base of

structural fornmula A (Schene 1 ) or IC (Schqu 3) wherein RZ and R are
hydrogen. Schemes 513zillustrate nmethods of T6rni ng conpounds of the
formula | fromstarting materials that contain 10 such nucl eus. Referring

to Schenme 1, the starting material of formula Il is converted to a conpound
of formula_lll by the follow ng process§gﬂgﬁgiéarting material of formula
Il 1s reacéed wth approximately 1 equi f a strong base such as

n-butyllithiumin a solvent such as anhydrous QHF, ether or nethyl t-butyl
ether, at a tenperature from about - 78 S -65C. 15 This netal ation
occurs over a period of from about t Five hogbﬁ%lxypically in
about two hours with the tenperafuoro At A ned BePow - 65C. he ani on,

so- produced, is then treated wA* pent - 3- ene car boxal dehyde in the
same sol vent at such a rat©Ofb a¥ mai ntai n the tenperature bel ow ~5C.
The reaction is then quencheddNy addition of the reaction m xture to an
aqueous acidi ¢ nedi um and wor ked up. 20 The conpound of fornula |11

so- produced, is then reduced beprylic position by the action of
trifluoroacetic acid and a r@ducing agént such as triethylsilane, to form
t he correspondi ng conpound having formyla N. This reaction is generally
conducted in a chlorinated hydrocarbon¥sol vent, such as chloroform

di chl oroet hane (DCE) or nethyl ene chloride, at about roomtenperature, for

a period of about 6 to 24 hours, preilerapty for about 18 25 hours. This
compound of fornmula IV is then conveftted\ tgggecorresggggjn conmpound of
formula V by treating it wth e pounts of tetr y ramoni um

i odi de and boron trichloriqiﬁké Q or i1 nat ed hydrocarbon sol vent, such as
chl orof orm di chl or oet hane ) et hyl ene chloride. This reaction is
typically conducted at a tenpgNature of -78C initially, and 30 then all owed
to react over a period of about two houfs while warm ng to anbi ent
tenperature. The resulting conmpound of fornmula Vis then reacted with
trifluoromet hanesul fonic anhydride in ajchlorinated hydrocarbon sol vent,
such as chloroform dichl oroethane (DCEj or nethylene chloride, in the
presence of a base such as pyridine or 8-nethylpyridine, to formthe
corresponding trifluoronettfanesul fonic acid ester of forrmula 'Vl:
-Typically; the initial reaction 35 tenperature is about -78C and the
reaction is allowed to warmto roomt@Tmperanure to conplete the reaction
The trifluoronmethanesul fonic acid e faN-tBd® VI is t acted under
Heck cyclization conditions to prp S gor respondi ng cgggyhﬁd of
formula VII. This reaction qﬁg“'- Aormed with or wthout a solvent.

Sui tabl e solvents include N, JC ~ 2002 -31 5 di net hyl f ormam de
(DMF), N-nethyl pyrrolidone (NMBN"and tol uene. Tenperatures ranging from
about 60C to about 130C are suitable, and the reaction is generally run for
a period of about 1 to 48 hours. Preferably) the reaction is conducted at a
tenperature of about 100C for about 2-18 hours. Catalysts in this reaction
are generated In situ by treatnent with sources of palladium such as

pal | adi um acetate (Pd(QAc)~, palladiumdichloride (PdCl~ or 10 palladiumin
the reduced zero oxidation state such as palladi umon carbon (Pdl C) or
tris(di benzylidene acetone)di pall adium O (Pd~(dba~. Anal ogous ni ckel

catal ysts can al so be used. The anount of catalyst required is about 0.1
nole %to a sto~hlonmetric amount. Preferably, about 2-10 nole ~6 of the

pal | adi um or nickel catalyst is used. Oten, conditions used in these
reactions inCGude |igands such as triphenyl phosphi ne or
tri-o-tol yl phosphine, or 15 bidentate |igands such as DPPF, DPPE) DPPB,
DPPP ( DPP=bi s-di phenyl phosphi ne, F=ferrocene, E=ethyl, P=propane) B=but ane)
or any of a variety of chiral |igands such as BI NAP

(2, 2" -Dbi s(di phenyl phosphi no) -1, 1' - bi napht hy~ or arsenate |igands, or

bi dentate conbi nati ons of these ligands with chiral directing groups) such
as, for exanple) oxazolines, though the inclusion of |igands may not be
necessary in all cases. if ligands are used in 20 conbination with

pal | adi um or ni ckel sources, they are typically used in amounts from about
0.5 to about 4 nol ar equivalents of the palladiumor nickel catalyst. The
above reaction is conducted in the presence of a base) typically a tertiary
am ne base such as triethylam ne or diisopropylethylamne. O her bases such
as carbonates or acetates, (eg, potassium carbonate, sodi um carbonate,

N B .. e
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25 acetate) may al so provi de adequate or desirable results. In sone cases

ss exenplified in the experinental exanples, it is beneficial to use a
tertiary am ne base, as descri bed above, in conbination vv~th catalytic
acetate or carbonate salt such as potassium acetate, in an anount

equi valent to the phosphine ligand to accelergie the reaction. An

addi tional additive that may be useful is an™al'kyl ammonium halide salt,
such as tetrabutyl amonium chloride. 30 These conditions are comon) and
are based on the conditions described by Jeffrey T. in J. Chem Soc.. Chem
Conmmun. . 1984, 1287 and Synthesis, 1987, _70. ese reactions ane generaIIy
pertorned dhder an at nosphere of nrtrogéﬁﬂgwiiEQQMLﬂ%ut may or may not
require the presence of oxygen. Reaction of the conpound of formula VII
with osmumtetroxide and a reoxi dant such 3 met hyl nmor phol i ne- N- oxi de
(NMO) in acetone and water at about roonttenpera{ure yi el ds the

correspondi ng conpound of fornmula VIII. The cofpound having formula VIII Is
then converted into the desired correspondi ng gonpound of fornmula | A using
the follow ng procedure. First, the conpoynd of formula VIII is reacted

Wi th sodium periodate in a nucture of a c
40 di chl oroet hane (DC~, and wate54 or
gl vent, at a tenperature

chl ori nated hydrocart ~on 2 2 ~ 20 ;
from about OC to about roomt enpelNat 0 generate a di al dehyde or gl ycal
f this/yegetToOn is then reacted, with

i nternedi ate. The product
benzyl am ne (or ammoni a)/and pi8di u ri acet oxyborohydri de. Renoval of the
N- benzyl group yields the desired conpound of%fornula | A Renoval of the

{ ed hydrocarbon, preferably
etBotacet at a

benzyl group can be agconplished using nethodg well known to those of skil
in the art, for exanplfe, by first 10 optionalfy reading the free base with
one equivalent of aGd, eg) hydrochloric acid (to forth the correspondi ng
acid addition satt),/and then with hydrogensand_pal | adi um hydroxi de in

net hanol at about rgomtenperature. Attematfvel h reductr )ﬁés{r nation
may be carried out ijn situ as folloﬁb 0"-a.t|v. cle e of t i ol of
formula VIII perfornmed using sodi umype fqueous 15 F or al coho
to formthe dial dehydel gl ycal i nterredi eferred to above. \reat nent of
this internediate w thY excess bﬁﬂiyﬂgﬁi e (or ammoni a), pall adi Yym hydroxi de
and hydrogen at a te rature ffom ab

generates the desired npound of formula IA |If the above netho
| eaves a benzyt group on\t he conpound, renoval of the 20 benzyl gnoup w ||
yield the desired compounthof formula I A Ren@y t he benzyl gr

be acconplished using nmet hodsgawell known to t/hoseNof\gkill |n|phe

exanpl e, optionally reading the free blase ¢ equi val ent of agid, eg,
P
ars

hydrochl oric acid (to formthe corresgend ; addi tion salt),
by hydrogen and pal | adi um hydroxi de ih ne ol at about room tenpgerature.
25 In the reductive animtion st 1«Ml§ﬁtoed above and throughout fthis
docunent, aftematives to benzyl i ne, such as ammoni a, hydroxyl ne,

al koxy am nes, nmethyl amine, allyl am ne, and substituted benzyl /am nes
(e_g:, diphenylnmethyl am ne and 2- and 4al koxy substituted benr
can al so be used. They can be used as free b3 or as their

preferably their acetate salts, and can be s |y renmovéd by net hods
30 described for each by T. W GreenR an ‘ProtdEtive Groups in

Organi c Synthesis') 1991, John VVIey grk, NY. The procedure
descri bed above and Il lustrated in
Si

['s preferred far making
conpounds of the fornmula |I wherei \or 3 1s susceptible to reading to
forman aryne or in another typeRo & reaction. 35 The procedure
descri bed above produces conpounds of the fornula | A wherein Z is CHZ
Conpounds of the formula I A wherein Zis (C=O can be fornmed using the
procedure illustrated in Scheme 1, as described above, with the exception
that the conmpound of forrmula Il is oxidized, rather than reduced, at the
bertzylic position, to forma conpound of the fornula IV wherein Zis
(C=O . This can be acconplished using nmethods well known to 40 those of
skill in the art such as by treatnent with Jones reagent (chrom c acid
solution) in 2 2 ~C~~ 2002 -33 5 ether or acetone at a tenperature from
about OC to about roomtenperature . Conpounds of the formuta I A wherein Z
is CFz can be prepared in a simlar manner by converting the oxidized
conpound of fornmula IV wherein Zis (C=0O into the correspondi ng conpound
of formula IV wherein Zis CFz, and then continuing with the reaction
sequence of Scheme 1. This conversion can be acconplished using nethods
wel | knomn in the art) such ‘as by 10 treatnent mnth Lamesson S reagent The

. b1 o o g, o I | N 1 o, g,
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Schenme 2 illustrates an attemate nmethod of preparing conmpounds of the
formula I. 15 This nmethod is the preferred nmethod for preparing such
conpounds wherein neither R~ nor R3 is susceptible to reacting in an )
undesi reabl e side reaction. Referring to Scheme 2) the conpound of fornula
IXis treated with a strong base such as n-butyilithiumat a tenperature
from about room tenpegature to about the r ef 4 tenperature of the reaction
m xture, in a solvent "such as ether or t-butyl nmethyl ether. This
met al ati on occurs over a period of from20 about 1 to 5 hours, typically in
about 4 hours when the reaction is conducted at the reflux tenperature in
et her. The5resulting anion is then cool ed B&HEMESsame solvent or in a

sol vent m xture such as one contai ni n§ ahydrofuran (THF), to a

tenperature of about -78C. This anio react i
ﬁde (X %L‘g(ut -78C) for

cycl opent - 3- enecar boxylic acid ng
gacti on occurring upon wantring

about a half hour, with conﬁkﬁ i
to 25 anbi ent tenperature. S I on yields the conpound of forrnula
thenidissolved in a solvent such as

XI. The conpound of formula Xl

met hyl ene chloride and treated with borlon trichloride at about -78C. After
a period of 20 about mnutes, the reactyion is allowed to warmto about 0C
and is worked up. The resulting phengl of formula XI| is then converted
into the trifluoronethanesul fonic e t he met hods descri bed above for
generating the 30 conpound of fqro N-TBecresuwng &X¥r can then be
conversed into a conpound of fo
descri bed above. Reducti o).
WHf | Gshner conditions yieﬁds tyetonpound of fornmula XV. These conditions
are well known to those ski Hqﬂﬂi n thg art, and i nGude reading the conpound
of fornmula XIV with hydrazine d pot &sium 35 hydroxide, first at a
tenperature of approximately 100C i npa_golvent, usually ethylene glycol or
di gl ynme, and then increasing the tenperatuke to about 180-200C. Reductions
$ #BeGe st andard ff Kishner
reduction may al so be used. Trig coNpetre of fornmula XV can be converted

i A procedure anal ogous to the conversion
of conpounds of the fommul nto those of the 40 formula IA in Schene
1. 2 Z OC ~ 2002 -34 5 RatREHNhan r duci ng the ketone in the conpound of
formula XIV, the correspondi ng conpounqg wherein the oxo group is repl aced
by CF2 can be fornmed by treatnent with'Lawesson's reagent, or using other
nmet hods for effecting this conversiq? hat are well known to those of skil
in the art. Methyl ethers may be copver ked\to their correspondi ng phenol s
by methods well 10 known to thoge—fkill et | tBoR art. Thigxpan be
acconpl i shed by exposing the cajp ormula 1B or XVII fo hydrobromc
acid and warm ng the resultiNrg the reflux tenperature for a
period of about 1 hour. This||reagtTion produces the correspondi ng phenol of

formula IB" or XVII', respgetrnely. Anjaftemative to the nethods described
in Schenes 1 and 2 for anerathg aryl} 15 anions is to use hal ogen-net al
exchange conditions. For exanpfe, a c ound of the forrmula XVIIlI,
illustrated in Scheme 3) wherein R9 is brono or iodo) can be treated with

an ai kyilithiumbase such as n-butyld M at a tenperature form about
-78C to 20C, typically at about -7&C toYraguce an aryl anion of the
formula Li Rs XVIII~ 20 The anifpn Woduyfed in this reactéon can then be

reacted with an al dehyde, such{@a gscribed in Schene 1] or an appropriate
di substituted am de, as deisgib:a— Schene 2, to produce a conpound of the

formula XI X. (Rather than rgact¥ng the conpound of fornmula XVIII with an

al kyl I'i t hium base, as degt beW i medi atel y above, such conpound can
optionally first be converted gto a Gignard reagent (R ~- MyR-~ using
standard net hods, and then 25 reacted as descri bed above for conpounds of
the formula XVII1' to prepare a conpound of the forrmula Xl X). The resulting
compound of formula Xl X can then be converted into a conpound of the
formula I C (Schenme 3) using the nethods described above for the conversion
of conpounds of the fornmula XI into those of the fom-ula IB (Schene 2) and
for the conversion 30 of compounds of the formula IV into those of the
formula I A {Schenme 1).
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The generation of anions at the ortho position of the aromatic systens

enpl oyed in the synthetic procedures described in tfiis application is
enconpassed under a general 2 2 OOr 2002 -35 synthetic strategy known to
those skilled in the art as Directed Otho Metalation (DOM. Wthin this
area, a nunber of functional groups known as g&rected Met al ati on G oups
(DMGs) have been studi:ed for this purpose, antfsome are reviewed in

Sni eckus, V. Chem Rev. 1990, 879. \Were applicable, DMz other than those
utilized in this work may be equally applicable to the preparation of the
conpounds and i nternedi ates descri bed herein. 10 An alternative nmethod for
t he generati on of compounds sinmilar to coﬁ%@#ﬂ@§4%f the formula V, XI or
XX appears in Schene 4. In this nethod]ICcycl opent-3-ene carboxal dehyde and
a phenol are conbined with an aryl b¢R®miE) acid and an acid catal yst such
as an acetic acid (optionally substituted with halo substituents at the

al pha position to nodulate the acidity Jof the reaction), or wwth a aryl
boron di halide, which, by its nature, Will generate a mneral acid under 15
the conditions of the reaction, in a s@vent such as benzene, tol uene,

di oxane or dichl oronethane, preferably in ben@Qene. The tenperature of the
reaction is typically the retlux tergpe Hr e) |[lor at a tenperature that
al l ows any of the standard nethods for wat er gen¢CHFAd in the
reaction to be renoved at a rat; Rt al the''desired reaction to occur.
A conveni ent net hod enpl oys a 10% KTtrap to renove water fornmed in the
reaction. 20 Typically, the reage=eNn is conducted for a period of 3-48

hours) generally 10-24 hours, FOr untilehe t heoretical anpbunt of water has
[

been collected. At this time the reactipn is freed of solvent and then
subjected to conditions as described abbve for reduction of benzylic
hydroxyl groups or ethers, for exanple, treat

tritiuoroacetic acid and a reduang age
@ ne chli dride, at or about room

reaction is conducted in a chlorina
chl orof orm di chl or ~oet hane (l07

pours, preferably 18 hours. The above
ormula IV wherein Zis CHz. The

tenperature for a period Oéd@

reacti on produces a conpoun ==

correspondi ng conpounds of the férnmula V' wherein Zis (C=O and CFz can
be formed using the nethods described above for preparing conpounds of the
formula N (Scheme 1 ) wherein Z 30 isC%E%C» or CFz. The resulting conpounds

pnt of this internediate with
as triethylsilane, This
arbeyr sol vent]CTRAh as 25

of formula IV (Zis (C=0, CHz or ) are is then converted into the
correspondi ng conpound of fornula I A ing the nethods descri bed above and
depicted in Scheme 1 for the preparatpyan conpounds of the formula IA
Schenme 5 illustrates a nethod for thg i qbion of substituents, such as
R PRFention. Trearyp’ of a
conpound of forrmula XXN with bragf standard conditions known to
t hose of skill in the art,QIN el in a chlorinated hydrocarbon
sol vent such as chl orof orm“di chlOr oet hane (DCE) or nethyl ene chloride, at
a tenperature of about OC to abput roomtenperature, preferably at room
tenperature, in the presence of a base such as sodi um acetate, generates
t he correspondi ng 40 conmpound of fornula XXIVA. The brom de so produced
(XXI'VA) can then be converted) by 2 Z ~~ '~~ 2002 -36 the process of
hal ogen- nmet al exchange descri bed above, to a lithium anion derivative,
whi ch can then be treated with a variety of el ectrophiles, for exanple,
trial kyl borates, typically at tenperatures gangi ng between -78 and 0C to
produce the correspondi ng boronic acid derivative of formula XXIVB. This
conmpound can then be converted to a variety of derivatives accessible
t hrough 10 Suzuki coupling chem stry under standard conditions known to
those of skill in the art. Alternatively these boronic acid conpounds nmay
be converted into the correspondi ng phenol derivatives, by reaction with
hydr ogen peroxi de or N-nethyl norpholine, in a solvent such as THF, or by
any ot her standard nethods known to those of skill in the art. Renoval of
t he benzyl protecting group by nethods descri bed above yields the desired
conpound of fornmula IC . 15 Phenols prepared as descri bed above and in the
experinmental section can be converted to the correspondi ng
trifluoromethanesutfonic esters. These derivatives, as well as the brom des
formul a XXI VA, can be used to access a variety of other substituents i.e.
ot her values of Rz and R) such as aryl, acetylene and vinyl subsiituents,
as well as the correspondi ng carbonyl esters and am des, by palladi um and
pi cket catal yzed processes known to those of 20 skill in the art, such as
Heck, Suzuki and Stille couplings and Heck carbonyl ations. Additionally,
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30 The conpound of fornula XXVI, when Z is not (C=0), can then be 2dnQETt 2802
into the vitro derivative of formula XXXV by the foll ow ng process. The
conmpound of the formula XXVI is added to a mature of 2 or nore equ' nralents
of trifluoronethanesul fonic acid (CF3SOzOH) and 1 to 1.5 equival ents of
nitric acid, in a chlorinated hydrocarbon sohrent such as chl oroform

di chl or oet hane (DCE) aqr nethyl ene chloride. Tﬁ%~resu|ting~ mxture is
allowed to read for about-~5~ to~ 24 hours. 35 Both of the foregoing
reactions are generally conducted at a tenperature ranging from about -78C
to about OC for about 2 hours, and then allowed to warmto room tenperature
for the remiining tine. 2 Z OCT 2002 -37S8HEMESounds of the formula )OoCV
wherein Z is (C=0) can be prepared by Zxdizi ng the anal ogous conpounds

can. J. 86, 1988,
B89N, uﬁiﬁ@mﬁ hods wel |

2888-2893. Reduction of the conp
known to those of skill in Hi-4 he correspondi ng arsine. This
reducti on can be acconplishea) f o) 10 using hydrogen and a

pal | adi um cat al yst such as pallQQi um hydro~dde) and running the reaction in
met hanol or ethanol at about rfomterr perature. The internediate aniline
is then converted hto the trifluorvacefam de of fornula ~CVIWas descri bed
above for the preparation of conmpounds|of the formula ~N. Mbnoni hation of

t he conmpound of formula ~CVIIA, as desg¢ribed above for the preparation 15
of conpounds of the fornula )OOCV, yiellds the cortesponding vitro dertvatHe
of formula )OCVIIA'. Treatnent of the yitro derivative of fornmula ~CVIIA
wi t h aqueous bicarbonate in nethand or YTHF, at a tenperature from about 20C
to about 70C, foltowed by reduction of the vitro group as described above,
yi el ds the corespondng conmpound of forx =CVI 18. Referring to Schene 7,
the conmpound of formula ~NI1 A" is confderted Anto the 20 correspondi ng
conmpound wherein the trffl uoroace Nﬂ group is repl aced by a
t-Boc protecting group (~MI1A first with an kali metal or
al kaline earth netal (orR? Ai u ydr o~dde or carbonate, and then reading
the isolated product iromthe Lnﬁ-going reaction with

di -t-butyl di carbonate. The reactlon with the alkali or alkaline earth netal
(or ammoni um) hydro~dde or Rcarbonate is generally cartied out in an aqueous
al cohol , dioxane or 25 tetrahydrofuran (TNF) at a tenperature from about
roomtenperature to about 70C, preferably at about 70C, for about one to
about 24 hours. The reaction of the isolated, unprotected am ne or an acid
addition $alt of such amine, fromthe above reaction with

di d-butyldicartionate is preferably carded out in a solvent such as THF,

di oxane or nethylene chloride at a tenperature from about OC to about room
tenperature. This reaction may or nmay not be conducted in the presence of a
30 base. Wen the reactant is a salt of the artrinne, use of a base is
preferred. The resuttirrg conmpound of fornula ~CV111A can be converted into
the cortespondi ng diam no derivative of formula ~NII1B using the procedure
descri bed above for converting conmpounds of the fomula ~NI1 A" into the
correspondi ng di am no conpounds of formula )0(V118. The conrersion of the
conpound of forrmula ~CVI1IB into the desired conpound of the 35 fornul a
~Cl X can be acconplished by reacting the conpound of fornula ~CVIIIB with a
conmpound of the formula Z z pc~ 2002 -38 5 HsC2QZC CO2C2H5 R o OC2Hs




[a
wherein R is hydrogen, (C--CB) al kyl optionally substituted with ZrZ)rQLgngﬂﬂz
to seven fluorine atons, aryl-(C C~ al kyl wherein said aryl is seceded from
phenyl and naphthyl, or heteroaryl-(C -C~ alkyl wherein said heteroaryi is
selected fromfrve to seven nenbered aromatic rings containing fromone to
four heteratons sel ected from oxygen, nitrogen and sul fur, and wherein 10
each of the foregoing.aryl and heteroryl grou@s may optionally be
substituted with one &r nore substituents, preferably fromzero to two
substituents, independently selected from (C, -C- aIkyI optionally
substituted with fromone to seven fluorine at ons, -Cry ai koxy
optionally Substituted with fromone to seseHEMEuorlne atons and cyano. The
preferred solvent for this reaction is a 10: 141 xture of ethanol : acetlc
add. The reaction tenperature can r&afge—fHrom bout 40C to 15 about 100 C.
it is preferably about 60'C. Oher/ appropijalg8_s: errls |n “acetic add,
et hanol and i sopropanol . net fods of pre d#lng conpoun s of the
formula XXt X fromthe co uno ornmula XXVI1IB are descri bed by
Segei stein et al., Tetrahedro et’'t.) 1993, 34, 1897. Renoval of the t-Boc
protecting group fromthe cofpound of |[fornmula XXl X yields the 20
correspondi ng conpound of fornula ID. {The protecting group can be renoved
usi ng nmet hods well known to those of gkill in the art. For exanple, the
conpound of forrmula XXI X can be treated with an anhydrous acid such as
hydrochl ori c add, hydrobrom c add) nefhanesul fonic aad, or trifluoroacetic
add, preferably hydrochloric add in efhyl acetate, at a tenperature from
about 0'C to about 100C, preferably from about roomtenperature to 25 about
70C, for about one to 24 hours. SO
converted into the correspondi orwmy a | E by wﬁ}ng it wth
a conpound of the formula R'Z i I s def ”éd as R ‘1’5" defi ned
above, and Z fs a IeaV|r§; ¢h as a halo or suffonate (e~, chloro,
brono, iodo, nmesylate or tosylLatey) in the presence of a base such as an
al kali metal hydride, 30 hydDoxi de or| carbonate, preferably potassium
hydr oxi de, in a polar solvent such as| water, dinethytsulfoxide (DMSO), THF
or DMF, preferably a m xture of DMSO fand water, and then renoving the
protecting group as descri bed above. [The reaction with R'Z is generally
carried out at a tenperature from abdgut roomtenperature to about 100' C
preferably at about 50'C, for about f§ ve hours. Subsequent renoval of the
protecting group) as described 35 above, yields the desired conpound of
formula (E. 2 2 CCT 200 -39 5 S illustrates an alternative nethod
of preparing conpounds of the for rom the conpound of .fornul a
XXVITTA . This nmethod is the § d of making conpdﬁnds of the
formula 1E wherein R' is aN an aryl or heteroaryl containing
group, or when R' can not | ed as illustrated in Schene 7, by
al kyl ation or aryl sul®@turpdn met hods. Referring to Schene 8, t he
conpound of fornmula XXVIII1 A is reacted 10 with the appropriate conpound of
formula R 7NHz in a polar solvent such as THF, DMF or DMSO, preferably THF,
at a tenperature from about roomtenperature to about 100'C, preferably at
the neflux tenperature, for about tour to eighteen hours. This reaction
produces a conpound of the formula XXX. The resulting conpound of formula
XXX is then converted into the correspondi ng conpound of the formula )00CL
by reduang the vitro group to an 15 ami no group using nethods well known to
those of skl11l1l in the art. Such nmethods are referred to above for the
conversion of the conpounds of the formula XXVIITA" into a conpound of the
fortnuta XXVIIB in Schenme 6. Closure of the imdazole ring to formthe
correspondi ng conpound of formula XXXII can then be acconplished by
reacting the conmpound of formula XXXI fromthe above reaction with a
conpound of the formula H5C2Q2Cw / CO2C2H5 R OC H 20 2 5 (wherein R is
defined as above) as descri bed above for converting conpounds of the
formula XXVIII1B into those of the formula XXl X. Renoval of the protecting
group fromthe conpound of fornmula XXXI| yields the correspondi ng conpound
of formula | E. This can be acconplished using nethods well 25 known in the
art) for exanple, as described above for form ng conpounds of the fornula
ID fromthe correspondi ng conmpounds of the formula XXl X. Conpounds of the
formula XXVII1 A, which are the starting materials used in the
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process of Schenme 8, can be synthesized as depicted (n Schene 8A an
descri bed bel ow. The appropriate conpound of forrmula IC (Schene 3) wherein
R~ is fluoro is converted into 30 its trifluoroacetam de derivative of the
formul a | CTFA, using nethods described above. Such derivative is then
nitrated) as descri bed above or using ocher nethods well known to those of
skill in the art, to provide the correspondi n@5vitro derivative of formula
i CTFA' . Subsequent reffoval of the trifluoroacetam de group with an al kal i
nmetal carbonate or bicarbonate in nmethanol or THF) followed by protection
wi th di-t-butyldicarbonate, as 35 descri bed above, yields the correspondi ng
conpound ofgformula ~CVIIIA" . z z ~cT zo@egHEMBdhene 9 illustrates a

nmet hod of preparing conpounds of the f%%nula | F, wherein R and R' are as
defined above. Referring to Schene 9, e somgound of fornula XXVI11B is
reacted with a compound of the for na B 1Na03S H (suuhun1b|sutf|te
et hane di one addition adduct) in v énot her pol ar sol vent such as 10
THF, DMF or DVBO, preferably a m x% of water and a water m scible

sol vent such as THF, for about one TO four hours. The reaction tenperature
can range from about 40C to about 100C, gnd is preferably at about the
reflux tenperature. Attematively, the coppound of formula XXVIIIB can be

reacted with a conpound of the fontula QR oubl e condensati on
reaction) in a polar solvent such as = er) |or acetic aad, preferably
e a

a mxture of water and THF. This reae |'Hrpf3caijgmw out at a
tenperature from about 40C to abo, 3 ~ferab|y at the refl ux
tenperature, for about two to four #s. 20 Both of the f or egoi ng
procedures can al so be used to conyer he correspondi ng conmpounds wherein
the t-Boc protecting group is r@pNaced by another protecting group such as
TFA ~ , conpounds of the formula XXV11By into qui noxolines. The desired
qui noxol i ne of formula IF can then be formed byQdeproteding the conpound
formed in either of the foregoing redctiy usfing the met hod descri bed
above for 25 converting a conmpoung ,4u¢apgklx‘|nu©ogne of the
formula ID or the nethod descri bg renmoving the TFA group froma
conmpound of the formula XXVIIA' . gnme 10 illustrates a nethod of
pn3pari ng conmpounds of the fornul) Hfierein Rz and R3, together with the
benzo ring to which they are ad~ed, fFrn1a benzoxazol e ring system Such

a conpound, wherein R is hydrégen, is depicted in Schene 10 as chem cal
formula G 30 Referring to Schene 10, a¥conpound of the formula | CTFA~,
wherein Y is vitro or fluoro) is reacted with poQassium acetate or another
al kali or al kaline earth netal carboxy S a ol vent such as

di met hyt sul f oxi de (DMSO)) DMF or d ef€Fabl y DMSO. This
r~eadion is generally all owedto (it 12-24 hour propriate
reaction tenperatures range fljjoms 70C to about 140C. proxi mat el y
100C is preferred. R N

3
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Z Z ACT ZOQZ -41 5 The above reaction yields the conmpound of fornuzg OCT 2002
) OOCl 'V, which can then be converted into the desired conpound havi ng
formula |G by the foll ow ng procedure. First) the conpound of formula ~ClV
is reduced by reaaion with hydrogen and a pall adi um or pl atjnum cat al yst
such as pal | adi um hydroxi de in nmethanol at a tenperature from about 0C to
about 70C, preferably at about roomtenperatur2: to formthe corresponding
am no derivative. The “product of this reaction 10 is then reacted with an
add chloride of the formula R COCl or an add anhydride of the fornula

(R CO-O wherein R is (C -C-alkyl, or a conmpound of the fomrla R C(OG~) in
an appropri &e inert solvent such as SEHBMEH} caih@edobenzene or xyierres. A
nmbdrnme of xylenes is preferred. This reactionig;typically conducted at a
tenperature from about 120-150C, preZers at fpbout 140C. When R COCl is
used as a reactant, it is preferab icgheomet ri cXXXVdiount  of
triethylamne (fEA) or anotger Y iary am e base and a catal ytic
anount of pyridiniump-tolugnesi forffc acrd or pyridi num p-tol uenesul f onat e
(PPTS) to the reaction ,uﬁe \h-- R CC-H is used as a reactant, it is
preferable to add a cat%lytic nmount of RBPTS to the reaction nocture.
Renoval of the trifluoroacetyf® nitrogen grotecting group yields the desired
conmpound of 20 the formula I1G This can e acconpli shed usi ng net hods weD
known to those of skill In the art) for éexanple, reacting the protected
conpound with a | ower al kanol and an aqugous al kali or al kaline earth netal
(or amoni um hydroxi de or carbonate, aggeous sodi um carbonate) at a
tenperature from about 50C to about 100C) preferably at about 70" C, for
about two to six hours. Scheme 11 klusUates pr epar ati on of conmpounds of
the formula I v~fienein R is 25 hydrogen ghd R3, together with the
benzo ring to which they are attached, % iazole ripg system
These conpounds are referred to in Sch enei nafl er as ' conpounds
of the formula IH Referring to Sch nmpound of forrmula )O(V" is
reacted wth trifluoroaoetic anhydri 0 formthe conesporrdirrp conpound
wherein the ring nitrogen is progeete hby a trihuoroacetyl group, and the
resulting nitrogen protected conpound is 30 then reacted with two
equi val ents of trifluoronmethanesul foNc add and one equivalent of nitric
acrd to formthe oortespondi ng compound of formula ~0(V, wherein there is a
single vitro substihtent on the benzo ring. The reaction with
trifluoroacetic acrd is iypicaliy conducted in the presence of pyridine.
Bot h of the above reactions are typically conducted in a reaction inert

sol vent such as a chiai nated hydrocarbon sohrertt, preferably nethyl ene
chloride, at a tenperature from about 0C 35 to about roomtenperature,
preferably at about roomtenper~une. The above transfornmation tiara al so be

acconpl i shed using other nitrati on nethods known to those skill in the art.
Reduction of the vitro group to an am ne group can be acconplished as
descri bed above to provide a conpound of the fornmula ) OOCV . 11 OCT ZzOQUZ

-42 5 The conpound of fornula XX)CV~ is then reacted with a carboxylic acid
hal i de or anhydride of the formula R COX or (R CO-O, wherein X is halo, and
pyridine, TEA or another tertiary am ne base, to forma conpound of the
fortnuta XXXVI, which can then be converted to the desired conpound havi ng
fomula XXXVil by reading it with Lawesson's reagent, which is depicted
below O10 S/S /P S



O The readion with R COX, wherein Xis halo, or (RCO-Ois generallg/2 0CT 2002
carried out at a tenperature fromabout 0' C to about roomtenperature,
preferably at about roomtenperature. The readion with Lawesson's reagent
is generally carried out in a readion inert solvent such as benzene or
toluene) preferably toluene) at a tenperature from about room 15
tenperature to about the reflux tenperature of ke readion mxture,
preferably at about tfe reflux tenperature. C osure to the benzothi azol e
rtng and nitrogen deprotedion to formthe desired conpound of forrmula IH
can be acconplished by reading the conpound of formula XXXVII wth

pot assi um ferti cyani de and sodi um hydr oxkl e iSEHEME12dur ~e of water and

nmet hanol 20 (NaOHM O’ Cli 30H), at a tenperature from abop to about 700)

preferably at about 60C for about 1.5 hours. Schenes_1Z and\13ypl | ustrate
met hods of preparing conpounds of the formula |I wh ~ s/hydr ogen) and
Rz and R3 represent a variety of different substitientg/—as defined above,

but do not fom a ring. 25 Schene 12 illustrates hads of preparing
conpounds of the formula I wherein: (a) R'R?EBNI\Qgﬁogen and R2 is R ReNG-S-;
(b) R and Rz are both chloro; and (c) R is hydrogen and RZ is R 3C(--C -.
These conpounds are nefemed to in Sd~enme 12) respedively, |gs conpounds of
formulas 1J) IKand IL Referring to Schene 1 conmpounds of the formula IJ
can be prepared by reading 4 he conpound 6f fornmula XXVI with two or nore
equi val ents of a halosub{ Ic acid, prefefably chlorosutfonic fcid at a

t enperature from about CXo about ro6m tenperature. 2 2 #=T X00X 5

Reaction of the chlorosul fag acid derivative so forned w== an a :

having the formula R RBNH,{ wherlein R and Re are defiﬁg %e,- Ol | owed
ASi r#d conmpound

jepared by reacting

by renmoval of the nitrogenpprofecti ng group, yields t
having forrmula 1J. Conpounds of| the formiatk——eam be
3 i i odine trichloride in a chlorinated
enoval of the 10 nitrogen protecting

t he conpound of fom-uia
hydr ocar bon sol vent, foll owed

group. The reaction wth iodi'\Q ichloride (s typically carrjed out at a
tenperature fromabout OC to about roomtenperature) and is Hkéferably
carried out at about roomtenperaturesx In a simlar fashion, the anal ogous
nono- or di brom nated or { or diiodedi nated conpounds can be prepared
by reacting the conpound of XXVI
N- bronmosuccinimde in a trifluro
by renoval of the nitrogen protecting group descri beg . J)Rehtt i on of
t he conpound of XXVI with an acid|halide of the formnul g COCY o an aci d
anhydride of the fornula (R 3C0)20, with or without a Ng on inert

m chloride) at a
Y nitrogen

chloride, in the presence of Lewi § acid such as alumTt
tenperature from about OC to about| 100' C, foll owed 20
deproi edi on) yields the conmpound of formula IL. The reaction m{th the acid
hal i de or anhydride can be carriedYout using other known Lemﬁslacids or
ot her Friedel-Crafts acylations nethods thaD are known in the ari. The
reacti ons described herein in whi ~ - NR Re, -COR3, I, Br or C are

N~ CF,



i ntroduced on the conpound of formula ~CVlI, as depicted in Schene 12 and
descri bed 25 above, can be perfornmed on any anal ogous conpound wherein Rz
i s hydrogen, (C~-Ce)al kyl, halo, (C~-C6)alkoxy or -NHCONR Re, produang
conmpounds of the fornula | wheréin R~ and R3 are defined as in the
definition of conpounds of the fornula | above. Conpounds that are
identical to those of the fornula IL, but which retai n "$he nitrogen
protecting group) can be converted into the corresponding O acyl
substituted compounds, 30 i.e., those wherein the -C{=O R 3 group of
formula iL is replaced with a -O-C(=O R 3 groupSCugj 9 Baeyer-Vtli ger
processes well known to those skilled in the ar't.\rﬂgi%ng conpounds
can be partially hydrolyzed to yield the corZespondi n@ hydroXxy substttufed

conpounds) and then al kylated to forth orr &sppndj/ng al koxy substituted
conpounds. Al so) such O aryl substitutg i # be used to prepare
vari ably substituted 35 benzi soxazol es o uN ods v@FJ known to those
of skill in the art such as using, in s , a Fries rearrangenent,

oxi me formation, acylation and treat megdt wi th base. Such a process involves
performng a Fries rearrangenent onpound of the formula ~O(lI11l by
treatment with a Lewis acid such as aRd¥ num chloride (AICl~ neat or in a
sol vent such as chl orobenzene, at a tenperatyy.e from about 100C t o about
200C, preferably at about 40 170C for/about 112 hours, preferably for
about 2 hours, to produce a conpoung of the 2 2 ~C~~~ 2002 -44 5 formul a
XXXI X. Cl eavage of the protecting group provides the correspondi ng conpound
of formula IS. Alternatively, the/conpound of fornula XXXl X can be
converted into its, oxine using/standard nethods well known to those
skilled in the art, such as tgéatnment wfth hydroxyl am ne hydrochloride in
an al cohol (e.g., nethanon, in the presence of a base such as sodi um
acetate, at a tenperature from about 20C to about 70C, preferably at about

10 50C for about 5 to 20 hoursy_Acyl ati of the oxinme using nmethods well
known in the art, such as _trea W tfi acetic anhydride and pyridine,

foll owed by treatR @ g | oxime with a base such as sodium
hydride, in a solven DMVE)  XVP orCMSO, produces the correspondi ng
prot ected benzi soxazof e. Na ddvage of the prlotecting group undep<standar d

conditions, as descrPbed Jabove, yields the desired,gpnpoung—e yul\a I'T.
15 Scheme 13 itkrshates ¥het hods of maki onpounds~of {M#é a INH
wherein: (a) R is hydrogen and R2 is m) R i[F ) d R~ is
cyano; (c) R is hydmﬁ%and RZ is amno; and (d) R¢g s grogen and R~ is
R~C(=O) N(M . These conpounhds are referred to in Schene 13,_iespectively, as
conpounds of the formula IM IN, IP and IQ Conpounds of fomula IMcan be
prepared from conpounds the formula XXXV 20 by generation g§ a diazonium
salt with, for instance, al kali metal rirUte and strong mnaret acid
Leg, hydrochloric acid, sulXuric acid, hydrobromc acid) in water, followed
by reaction with a copper hal\ide salt, such as copper (i) chloride.

Ni t rogen deprotection by the t hods descri bed above yields the desired
compound of formula IM Alterngtive nethods for the generation of diazontum
saHs, as known and practiced by those of skill in the art, can also be 25
used. The foregoing reaction is generally carried out at tenperatures

rangi ng fromabout 0'C to about 80C) preferalgty _about 80'C for about 15
mnutes to one hour. Reaction of giae di gzodrum sary, prepared as descri bed
above, with potassiumiodide in an que i ys @vi des the anal ogous

i odi de derivative. This reaction is JfJ& y—earfed out at a tenperature
from about 0'C to about roomtenper o==r ef erabl y at about 30 room
tenperature. The resul Ong conpound) "op’its anal ogous N-tent-butyl carbonate
protected form can be used to prepare the correspondi ng cyano derivative
by reaction with copper (I) cyanide and sodi um cyani de i n DV,

N- et hyl pynol i done (NVP), N, N-di met hyt propylfurea (DVPI. ~ or DMSO,
preferably NWP, at a tenperature from about 50'C to about 180" C, preferably
at about 175'C. Nitrogen deprotedl on as descri bed above provides the 35
con- espondi ng desired conpound of formula IN. The above, described | odide,
brom de or diazpniumsalt derivative can also be used to access a variety
of other substituents such as aryl) acetylene and vinyl substituents, as
wel | as the correspondi ng carbonyl esters and am des, by pall adi um and

ni ckel catal yzed processes known to those of skill in the art, such as
Heck) Suzulti and Stille couplings and 40 Heck cartionyl ati ons.

24



L CU-:I LUUL ~5 5 N trogen deprotedion of the conpound of formula XXXV
provi des the conmpound of the forrmula IP. The conpound of formula XXXV' can
be reacted with a aryl group having the formula R 3COCI or (R 3CO) 20 using
t he net hods descri bed above, followed by nitrogen deprotedion to provide
conpounds of the formula ID. In a simlar fashion, treatnent of the 10
protected amine with a conpound havi ng-2%he formula R 3SQzX, when X is
chloro or bromo, followed by nitrogen deprotedion, provides the
correspondi ng sukfonam de derivative. Oher suitable am ne protecting
groups that can be used, aftematively) in the procedures described

t hroughout this docunent i ncl ude -CC@E@E@&ié&I)3, - CQOCH2CCf ~,

-COO(C, -06)al kyl and - COOCH2C~. These groups are Atab e'ygder t he
conditions 15 described herein, and may be renesdd by/ngthods described for
each in Geene's 'Protective Goups in O gani .@7 ry', referred to
above. Conpounds of the forrmula | wherein R N_dher than hydr ogen can be
prepared as descri bed above, such as the reduetive am nation ring formation
by whi ch conmpound XXN in Schene 3 (R =benzynis for , and by the nethods
descri bed bel ow. Conpounds of the 20 for a | wherein R is hydrogen can
be converted into the correspondi ng conpogdinds wherein R is other than
hydrogen by treating themw th an equival ent anount of an al dehyde (R CHO
or ketone (R R CO wherein the two R'sg/are the same q erent) and a
reduang agent, preferably a hydride
trai cet oxyborohydri de or sodi um cy
nmet hyl ene chl ori de, tetrahydrofur or di oxane. T 7 atddTtion of acid to
facilitate the reaction may be cessary in sone &as#s) and acetic acid is
commonly used. The tenp Bture of this reaction ig typically anbient for a
period of about 0.5 6 4 hours. Conmonl M@t hods are described in
J.J. On. Chem 1998; 3849. Co s of the fornul NI wherein R is
ot her than hydrogen can alsp be prepared by subjecting the correspondi ng
conmpounds wherein R is| byxdfogen to an al kyl ation reaction, 30 using
nmet hods well known to tfhoselof skill in the art. For exajj t he conpound
wherein R is hydrogen s tygated with an equival ent anmglnt \orypgn excess of
R X) wherein R is other ‘ [
| odo, or an O sulfate este ‘
neat or in polar solvent sucC asN\Water) di Ifort
di met hyl sul f oxi de, usually in the presence of basgi uch as but not limted
to an alkyli nmetal 35 carbongte, for instance. The®tenperature of the
reaction will generally [ from about 20120C (preferabl WP it will be
about 10Q C)"(or a perio about 0.1 to 24 hours. Conpounds of the
formula | wherein R is other t han drogen can al so be prepared by
converting the correspondi ng conpounds\Wwherein R is hydrogen Into am des
by reading themw th a conpound of the rmula R C( Wergin X is
defi ned as above) using 40 net hods well kmwn to t hose fof shiIWHin the art,
and then reduang the resutGig am de with ’ >/ bor ane or
l'i thi um al um num hydri de. The reduction step | Z&fu: cartied out in an
et hereal solvent such as ethyl ether or THF
to about 70C for about one to twenty hours) i produce the desired am ne.
In eadl of the roadions discussed above, or ~lustrated in Schenes 1-13,
above, pRSSUre is not a'ttical unless otherw se indicated. Pr¥&sures from
about 0.5 atnospheros to about 5 10 atnospheres are general ly acceptabl e,

w th anbient press<u-~e, i.e., about 1 atnosphero, being profened as a
matter of conveni ence. The conpounds of the formula | and their

phar maoeut i cany acceptable salts (hen:aRer "the active conpounds' can be
admrfister~ec! via either the oral, transdermai e(~. ., through the use of
a patch), ir>tranasal, sublingual, rectal, parenteral or topical nules. ~
Transdem-al and oral 15 admri~stration are preferred. These conpounds are,
nost desirably, adm nistered in dosages ranging fromabout 0.25 ng up to
about 1500 ng per day, pr~eferaty from about 0.25 to about 300 ng per day
in single or divided doses, although variations will necessarily occur
dependi ng upon the wei ght and condition of the subject being treated and
the particular route of adm nistration chosen. However, a dosage |evel that
is in the range of about 0.01 ng to about 10 ng per kg of 20 body wei ght
per day is noss desirably enployed. Variations may neverthel ess oaxrr
dependi ng upon the wei gh and condition of the persons being treated and
their individual responses to said nedicanent, as wall as on the type of
pharnaceutlcal fornulatlon chosen and the tlne perlod and |nterval durlng

1 I N L T N 1 o, o o e I o [

obor ohydri de,




22 OCT 2002

25 doses may be enpl oyed wi thout causing_any harnful side effects) provided
that such larger doses are first divi ded’d-Mo several small doses for
admrirstration ttxnughout the day. The active conpounds can be
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suppr essBhg te'rnpellature isVabmit FAZR°C candptha freactiore dsc plowved <o tvesmi 1 rderh demiperatdrebip t he

fol |l ow ng pr%&&\p@- is a nodi Cc~tion of the nmethods of Lippiello, P.
M and Fenande & n The Binding of L-f H N ootine To A Sinole C ass of

Hi ohAffinity Siteshe Hiflrgemehanesulfasicnackh ester pbfamuerY! ipthem eactod undergHeck
(1988)) and éyealiaticrotgndiBonslto prodlicé\thar ti:dm&cﬁnndﬁg cbinpouNd ot fcﬁhohpllbr TH% redictiop of

~. phi-Ni cot}j d v] Cc ne | peay J.
Pharm , 253,}“%1 Q(R%B’Eﬁ% I\@{“'hoc"]gd3@%1 prg'"gue S%a%y ta %?38@@@
from Charles River were housed in groups |n hangi ng st ai Ness steel wre
cages and were nmaintained on a 12 hour ~gt~ldaric cycle pam 7 p.m I|ight
period). They received standard Purina Rat Chow and water ad ildrim 35 The
tats were killed by decapitation. Brains were renoved i medi ately foll ow ng
decapitati on. Mentxanes were prepared fiomtxain tissue according to the
met hods of Lippielio and Femandez (Ml es Pharnmacol, 29, 448-454) (1986)
with sonme nodifications. Wiole brains were renoved, rinsed with icy-cold
buffer) and honoger~zed at 0 in 10 volunmes of buffer (wH) using a Brinknann
PotytronT"", setting 8) for 30 seconds. The buffer oor>sisted of 50 nM Trls
HCIl 40 at a pH of 7.5 at roomtenperahnme. The honbgenate was sedi mer>ted by
cer~rifugation (10 1 Z ACT 2002 3



-4s 5 mnutes; 50,000 x g; 0 to 4C. The supernatant was poured off a%oﬂ@hezunz
menbranes were gently resuspended with the Pofytron and centrifuged again
(10 mnutes; 50,000 x g; O to 4C. After the second centrifugation, the )
menbr anes wens nesuspended in assay buffer at a concentration of 1.0Ogh OOnL
The conposition of the standard assay buffer s 50 rant Tris HCl, 120 rant
NaCl, 5 rant KC, 2 ranpt MgCh, 2 rant CaC z af 4" has a pH of 7.4 at room
Ierrpereture. 10 Routi ne assays were performed in bonosilicate glass test
tubes. The assay nbctune typically consisted of 0.9 ng of nmenbrane protein
in a final incubation volume of 1.0 nL. Thn9e sets of tubes_were pnepar~ed

Hrtierein the dimethylformagmide,(QMR). Norethdpyratifoge MPLHand talypes. c Terpasatires Rnging st
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Celite and the filtrate concentrated then azeotroped from MeOH (5 x 50 ni)
to y| eI d a sol id. Th| S was recrystal I | zed from MeOH/ EtzO to prow de 30 a
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crude, 172 mmol) and pyridine (28.7 g) 362 mmol) were stirred in CHzC 2
(300 nL) at -78 C under Nz. To this a solution trifluoronmethane sutfonic
anhydride (83.8 g) 228 nmol) in CHzA 2 (100 nL) was added dropw se over 1|2
hour. The m xture was allowed to warmto anbient tenperature and stirred 1
h then poured into a 1 N ag. HC sotn. (250 nL). The m xture was 20 shaken,
the | ayers were separated, and the organic |ayer was washed with alN aq.
HCl soln. (3 x 150 nm.), HZO (2 x 100 nL), a sat. ag. NaHCO3 soln. (100 i)
and, finally, brine (100 nL). The organic |ayer was dried through a cotton
pl ug and concentrated to an oil which was chronmat ographed through a Silica
gel plug eluting with 10%t OAcl hexanes to afford after concentration an oi
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cooled to rt, treated;with hydrazine hydrate3f8 ni, 190 nmol) and heated to
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solids were dlssolve a Z zZ C~~r Nt Nl mum "o Irred,
and sat ur at ed SpnPeungt0p formula t’@‘h’“@t ¢anrhegnvieded intpoth@jomrespandingdiamiap M\H'\!ee?fed
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11- Benzyl - 5- mepmpoupd ofitheformuia i cydo[ 7. 3. 1. OZz~' ] t ~i deca-2(7),3,5-tri ene (203
nmg) 0.82 nmol) was brought to reflux in 48.~HBr (5 nL). After 1 hour the
sol ution was cool ed and 15 poured into an aq. NH~OH soln., the pH was
adjusted to ~9 and the product was extracted with EtOAc (3 x 40 nL). The
organic | ayer was washed with brine (50 nL), dried (MySO ) and concentrated
to an oil. (TLC 25%t OAcl hexanes (NH3) Rr 0.37). This material was

di ssolved in excess 1 N HCl in MeCH and concentrated. Recrystallization
from MeOH Et ZO provided a solid (154 ng) 80%. "HNWR (CDCl~ 8 7.42 (m
5H)) 6.90 (d, J=8.0 Hz, 1H), 20 6.60 (m 2H), 4.27 (AB d) J=13.0 Hz, 1 H),
4.15 (AB d, J=13.0 Hz, 1 H), 3.47 (d, J=12.2 Hz, 1 H), 3.33-3.15 (5H), 2.88
(d, J=18,0 Hz, 1 H, 2.52 (tx s, 1 H, 1.99 (ABd, J=12.5 Hz, 1 H), 1.88
(AB d, J=12.5 Hz) 1 H). np 251-253 C. EXAWPLE a
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30 2.98 (ABd, J=18.4 Hz) 1 H), 2.43 (br s, 1 H), 2.10 (AB d, J=13.0 Hz,

H, 1.94 (ABd, J= 13.0 Hz, 11~. GSMs nfe 203 (M). nmp 253.5-258 C EXAI\/PLE
8 11- AZA-TRI CYCLO 7. 3. 1. 02y1TRt DECA- 2( 7d. 3. 5- TRt EN- 5- OL HYDROCHLORf DE

5- Met hoxy-11-aza-tricydo(7.3.1.0~"]tiideca-2(n,3,5-triene hydrochloride
(187 ng, 35 0.78 mmol ) was brought to refl ux g) 48%Br (5 nL), After 1 hour
the solution was cool ed and poured i Mo aq. NH OH~solrt., the pH was

adj usted to ~9 and the product was extracted with Et OAc (3 x 40 mL). The
organi c | ayer was washed with brine (50 n1_)) dried (MgS04) and concentrated
to a solid. (TLC 10 %/EO—lICI—lzCIZ(Ng_@gGﬁr . 13). BRQ terial was

di ssolved in excess 1 N HCI MeCOH an a@ ; grystallization from
MeOHI Et 20 40 provided a solid (70 ng, 40%. NVMR (CD30D) 8 8.99 (d, J=8.0
Hz, 1 H, 8.83 (m 2H), 2 2 OCT 2002 -60 3. F-B. 11 (6H), 2. 83 (d,

J=18.0 Hz, 1 H), 2.42 (br s, 1 H, 2.08 (AB d||J=12.5 Hz, 1 H), 1.93 (AB d,
J=12.5 Hz, 1H). np 295-298 C. EXAWPLE 10
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2(7).3.5-TRBI ENE (For |eading references, see: Langl@§, B. R J. Fluorine
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by
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11- Benzy( - 5- dijplyyRiarEdtmharolabef?atid. r'nﬁ%eéc%r? t A%raQ@'e ‘cant Fdngl€ fremZbbit 43rS1d 1 |

d d bed
Bxampl o 3. rndbhg 005 13 reiemb-An04 A \Ofhes AArePnal SVEHS VGl APHR . o

ﬁzx)/multH)e pgvggm?ﬁ)ﬁﬂﬁmmﬁgﬁléaf H NVR (CDCl ~) b?é 42'%(m 5H) 7. (é'l (dp;rwg 0

' m h nds u

‘Z’gé_ ng{' ‘3{‘ (6 lggowma aredesﬂ_t:bySegel ein et al, Tﬁe%'ahedron Lett, 1953, 34(189

11- BENZYL- 5- ETHOXY-Rbho&ZNTtEIt@ﬁ@lp@chuBg groGR frorh Thel EanGpduRd of)forthula JXORX ylelds the

oy AEE a8 ol 00 o, By UL e i, g

ol ), et hanolmethags well knowndo Shose of skiikip the art, rféwwﬁneig phe prmpoyod °frt5>rm'1'a 18 351X

gmolt%1 }/ver edst ican & tredled wHE &1 daRydrous Thtid (sdctb aethwrﬁbnlohblww\/a@mdm acid,

I e azodl c

feact) on was i‘%ﬂiﬂéﬁﬁ?@ws&ﬁmﬂﬁ?"@# o A bl M g B, 6

hosphor i @ temgeratdnépm aboltri°C(18 aboR(10A10, .preferably droin absuit spm @Enpe tona

ggtrgc?zgég!{%ﬁh;é%m p%“)' %%.‘;n(gmmbam md to pH 10 V\nthm:? N Naa?g)l n. >

Product was extracted w I‘:’? and the conbined organic |a er

was washed with 1 thmpgus\dmf fqmlamxmbbmwenwmm; comespording campqu

g r7 '9 ecét (legﬁo ) of fdnt\hnansd» mmn atcdrhpbhddt the forhidid R wheéréf) R ﬁsTdefned as
exa

210y 6 66 (o T 4o ahovg; 8"362&% 5§ Vg 575 Florpes s Walgi P sutbhae S s

-61 J=8. 0, 2. 5 bramo, bbdpi) mesylate3or(tosylate)) in ti BEsente ofsa baBelsuchGasOm gkl metal hydriges . O

ﬁ, 1 H), 3% géy%uﬁge Gfltgrbon%tel%réf% p%tal&ur(\ ,%,dj:gv:h%a géaﬁé%h/eﬁﬁs&h a%;ﬁa@e 007

(M-, s et e ﬁukex'@ﬁ EMSQTHT A BHEoRrglers ’%dﬂ%eﬁpuﬁ@%wém g thep
Recryst al | i zakérAdvirlg e grotesting| grodgOa® destrider] aboveo| The ee@Bonwith R'Z is generally

carried out at a temperature from about room temperature to about 100°C, preferably at
about 50°C, for about five hours. Subsequent removal of the protecting group, as described
35 above, yields the desired compound of formula IE.



97% . np 200-203 C. 10 EXAMPLE 13 5- ETHOXY- 11 22 0CT 2002

A7~4- TRI CYCLO17. 3. 1. 02~' 1TRI DECA- 2( 7) . 35- TRI ENE HYDROCHLORI DE

11- Benzyl - 5- Et hoxy- 11-aza-tricydo[7.3.1.Qz' Jtrideca-2(7),3,5-triene

hydrochl ori de (160 ng, mmol ), anmmonium formate (220 ng, 3.49 mol) and
10%°d(OH) ~/ C (100 ng) 15 were conbined in netfRanol (MeOH) (5 ni) and warned
to reflux for 15 min.;The mixture was cool ed,” Tiltered, concentrated,
diluted with sat ag. NazC4Q soln. and extracted with EtOAc (3 x 20 mL). The
extracts were dried (MySQO,)) filtered and concentrated to an oil (94 ny

0, LG AR ol g o S b i

3H), 2.76-2. 65 #6m (ti-bompoudis of fmmi]h-l)(XVIllABSTr(sjmethodhtﬂe peeferfediethdd GFamdidng

J=7.0 Hz, 3 ﬁﬁﬁ

concentrat ezl) c?g-r{é'druégg&ttﬁé tﬁnrtgﬁéfvﬂ pro Ry #f@g‘ﬁ f‘%&?‘&ydm‘“%%—‘ t%%mi
68/). np 243- aWEP.Cr \E)gqm Fcan pot be attached as Illustrated in Scheme 7, by alkylation or aryl
iv ' SOPREE%” $dosfirdfion Refhodd: GRéferting 16 Benekie ¥, ke omidodnd o famiuid 5¥AIRDis reacted
11- Benzy! -191- #ith ther SRpJRPrigte comppund,of formuip REND, ifya polay. sojvept sush g6 THEp DMFer
0. 75 mmol ) anoMs) prefesablyad R hatla (ediperature Xrodd alsoud rgomvientpecaiure &b tabdutt tDO?d:l.e

Compound. 575 EeRRAEaChs R *%ﬁ‘f Gahettodrls bofiben AT, RS Bacio Siles
conver si on toatcn@petmdtofa@ faweyda The, respiting.eompound) of f M'SéhM"MGQ@S
my, 42~ overahha the( ddrfesgtnding L dofhp GEPOILIAE  forufa RRIEDYORGdIRX Bechitrd Bbub tR.an

0. 10) | 6.

450 (m 1, SERociR! us'aaw%vsﬁ"ﬁowﬁ by ctgs%wﬂr*t%w% e o3het s
1.96 (m 2H), refergéd {odaboelfor Ghé-Hzonversign, oﬂthBZw(rtppunbs&fSIhbizfpnmﬂa XAMHA2 into 213
C. EXAMPLE 15 p - A s L A ; oA

S Ve S 55%?%@(: 5@%@@@%&% Crdglxrecx(t‘hé-“lalazglelm{azto]f}_% the

2- Cvdoyent - 3- E9TaSRRAdIRG compRind ool fopRA POYIFEAN then chen goqomplisher hys reagting th)
Nagata, W, OCsefipountiof foAnida )O(XI frém tHehabove reaQioA with @ Tompélind lof thedormufa K
Wlliams, H W R ; Tardiff, S.; Duf C.; SHwi z, J.; Belanger, P,
C. Can. J. Chem 1989, 67, 1384 %@29 00 f‘%@z@%mt hoxyphenol (5.12
g, 42.0 mml), cyCGopent- 3-enecarbal dehyde (8 g) 83.0 mmol), phenyl
boronic acid (5.58 g, 46 mol) and 1,1, 1-trichj oroacetic acid (2.04 g, 12.5
mmol ) were refluxed in benzene (150 mi) for 1B hours. (TLC 5r6CH2Ch/ hexanes
R, 0.47). The m xture was concentrated to a which was stirred at 0 C
in CHZCh (100 nL) and treated with trieR H87 g, 76.0 mmoh
followed B9 trifluoroacetic acid (36.3 g, 318 10 | Y. The m xture was
stirred for 1hemin RI2E definee dist above)f dsudestdired 2abobe dersconvértingricorhpounds\at the

concentr at ed, W&%ﬁ@&)ﬁ%@t@&ﬂp and washed with a sat ag. NaHC03

soln. (3 x 50 organi ¢ Payer was dried throu a cotton

pl ug, concentrated R?ﬁ!?%'h?ﬂhﬂt%?‘é‘ﬂﬂ@‘@n’% thecepmpound pf IS’F'BU‘P Inyigids the

S 3883 az 45% comddb rﬁ&@hemrteﬁmﬁ I£). Jhis. eantbd\lh&oﬁﬂm g - A&nddd. well

e be 2b Dhpowniin sad $E oskpaimble” 88 obdeiinets bves o Finind copdinds a@th?ﬁ?%%

GCVS rrVe 204 froitihe c@?esiondidgtmmomm&ﬂwﬁmﬁlamam d

2-cvcl opent - 3-envl ggyﬁ e

2- CyGopeni - 3- enyl et - -n%ﬁox - uﬁ‘ M3§@§B areitg%a%ma\,\glsalsc%sﬁen theed
to the title PEPpHAIPchemesB, gan W%’}"ﬂﬁ?ﬂt H%d?ﬁﬁ'?d)tﬂ Srbeme B ANddescrbad belaw

D (TLC 20 10-Th&dgsrbpridie sormpsnBiof foriniia.IC' (Sthdivie 3) @ﬁbmm’i?ﬂaam(udcon%ﬁe&mtdz)

21) 3. 79%8("95&'“""%%% " qerall o Yot AGA, U il desipe e

2.03 (m 2H). Sgph derivativeis\theri nitrated, as7describediabpyveoereusingiiver neetimnds ovell dinpw tee
Trifiuoro-net A

ester 95 (5. otﬂﬂ@%t sifl h T S, o’proide R Birsseifif TR ervatnE T HB TETHA

at mospher e an®u ae@demowl er ﬂ\Qt WP%@%"{'@ groupwith wammeﬂdcarbonate or

1, 3-bi s(di phemeh%eaehhnﬂ)emaﬁaaaemﬁ mo@éa fby8$>ﬁam willn | dh-t- BltyilicaBoNilé, as

stl rred and degassed (3 vacuur NNz cl es nd reated with
pal | adi umaéceldg $caibedyabayg, yiejdsithe qf?&j’“f‘ﬁsg&@} n. the mxture

was warmed to 100 C for 18 hours, cooI ed and poured into brine (30 nm.). The
resul ting nbdure 30 was extracted with EtOAc (4 x 10 nL) and the conbi ned
ornani c | ayer was washed with sat. ag. NaHCO3 soln. (10 m.), HzZO (10 ni))
brine (10 nm.), dried (MgSO ), fiiter~ed and evaporated to an oil. The oil
was chromat ographed on Silica gel (2% HzCl z/ hexanes) to provi de product as
an oii (1.05 g, 95% . (TLC 10%t OAc! hexanes R, 0.52). "H NWMR (CDCls) 8
694(d J80Hz, lH)) 888(dd) J8028Hz 1H) 859(d J28Hz 1

N NS ~ - - = o o~ = P ————




D) 11-Benzvl -4-nmethox~l 1l-aza-tricvclof7.3.1.02~~ltcideca- 2(n:353%glggl %@2
hydr ochl ori de Z z 00~ zo0z 5

4- Met hoxytricyclo[7.2.1. O-~~j dodeca-2(7), 3,5, 10-tetraene (1.0 g, 5.37 nmmo~
was converted to ‘

4- met hoxy- 10, 11-di hydroxytricyGo(7. 2. 1. 02~~) ggdeca-2(7), 3,5, 10-triene (0.95
g, 80% (TLC 50%t CAciCH2C z R, 0.48) according to the procedure described
in Exanple ZG This material was converted to the title conpound according
to the procedures described in Exanple 2H with final recrystallization from

Et zO hexangs (850

(CoB0D) 8 5. 4(210( m %i—ﬁ"@?@ “1.,5{,%5}%,]%,%% %@'éﬂﬁ{‘s g’ ﬁ‘g)’g’"ﬁﬂz%w“
H, 6.67 (d) R=2and aregsgyﬂnedange( ,ngqgr)ngje gnﬂg thg_cpmpompdpqum‘gangma
J=13.0 Hz, 1 HreadkediAtr Gcontidlng & irofiiia 0, =12 5 Hz, 1 H) 3.34-3.18 (m
5H), 2.88 (AB d) J=18.0 Hz) 1 H), 2.55 (br 2.00 (AB d, J=13.0 Hz)
1 H) 1.90 (A8 d, J=13.0 Hz) 1 H. nmp 245- zféC 15 EXAVPLE 16

4- METHOXY- 11- A2A- TRI CYCLQ( 7. 3. 1. 02y 1TRI DECAJZ( 7) 0. ;N RLENE HYDROCHLORI DE
11- Benzyl - 4- met hoxy- 11-aza-tri cycf o[ WN80OSTz' deca-2(7),3,5-triene
hydrochl oride (525 ng, 1.60 nmol) was convertef,to the title conpound by
the nmet hods described in 20 Exanple 3 to provi a white solid (338 ng,
ES% 1 H§f L8C gg(sga gm%lﬁb Ztiahb BlonE ad@iich’ had NW!&W%eﬁp&aﬂQohfeﬂt suthtas®
567, 15 3180 16Ty DMFor DMER. prafay & Ll#ﬂfmz&i"mﬂg ‘awalet iscile spienbsic gsn

d, J=13.5 Hz, THFHpr aioud 4nd¢ fsodr, hadirs. 1Thereaition 1émperatdle ddivRargeldm- ab&hB 48T to

%:;»6.128, Zésgblgbou;%og Longd frefgtanyld 208 neJénitempdrative, 4. 47, 32.18, 31.97)

11- AT~4- TRl CYCLOT? Alternatiyely, the; comepundcof formula X fYIlR can b reacted with a compound of

4- Met hoxy- 11- gedormiecycl o[ 7. 3. 1. Qz~] trideca-2(7),3,5-triene hydrochl ori de
(120 ng) 0.50 nmmo~ was brought to retlux in48%Br (2 nL). After 1 hour the
sol ution was cool ed and poured info a 1 N a NaOH_sol n. adjusted to pH 10
and product was extraded with 30 Et CAc %3, X 7 The organic |ayer was
washed with brine (50 nmL), dried (AAgSO,,f andlfconcentrated to a white

sol ' ~d which was reaystallized from Et 20/ hexanBs (40 ng, 42% . (TLC

50%&t OAcJ®¥zCh R, 0.15). "H NWVR (CDCI~ 8 8.9B [d, J=8.0 Hz, 1 H), 6.60 (dd,
J=8.0, 2.5 Hz, (dbub®, condetfsatjah, redatidnp irta) palartBolvent IbcH @ THF)waté, @3 acetit, acid,

J=17.0,8.0 Hz AB
d, J= 12.5 Hzpreg.e'{'&“a“’g‘g’fé’@i‘%@% Sfipadlon B Ypicay Lried burdh tertpdifure
11- BEN2YL- 11- mxmmm gboyt 10030y Areferablycad the reflux temperatrefor about two to four
HYDROCHLORI DEnhdipe titl e conpound was prepared from phenol according to the

KR (o088 6. 7. 4250 et Woging Bcdalte’ o o B udfd R Egver e Gyredpdrity "
(t, J=7.5 Hz cqnmndawwemm tBoc peatecting iBpoup s seplaced hyanotiier protexting gOOP SEch( AB

d, J=13.0 HZ,aé'-TIl‘ﬂ igmfﬂmdsj %’eﬁnhﬁa)(*vﬁﬁ) intd- q%ﬁ\oﬁdmes] =13.2 Hz, 1 H))
334323(m4H) 2.03

J=13.0 Hz, ﬂ&ddq“'ﬂ“xi'g‘eo‘l’_}zl—&’""‘i" i %mfé&léﬁ“H@ bE)@&RPE‘@?’Rg the

11- A2A- TR CYdeKlﬂauﬂd mrﬁléd il éiifite L3 Qe fBfegoifig FeaCidnsNasirg\theoiatiodidesinbéd above for

L1 Benzy! o1 aiiahi S Sohdouia b o S0 D) o o bl RN G5f

(150 ny) was convert oun as descr

Exanpl e 3 (TEMWM%MW@S“ENF@W“U@D)’ wmnomf@weuwawlﬁze 7.17
(m 4H), 3.37-3. 18 schemétd illustatéa héthod)ot bbpdringZeomboumids ofihé forrhith | Wherbin R2 ank3

136 05, 135, 0% sy i eyt oSty i ey ar tacyel gy getsndap g e

88, 27.15, 25Segdh a pgmpoand, ahereis. R Eixhygrogen Jie depicted in Scheme 10 as chemical formula IG.

4- Nl TRO 14n AZ Oz T,

Py 1o é*s%’é‘@*%%ﬂéwﬂrm'géiﬁw*%ﬁﬁﬂ fidrdl y 10 Al )
anone 20 11- AACed Wby agpseium aceite o oty ikl o1 alie Sarfy e catbexiet by & Songe

Mo~ was stirgef datdif oﬂw ovsd) OmrLor a%narneeﬁr@rdmuytdmswl ethiRyreadibn &

{he. sol i on REERIESEIRRY @Iﬁ%@ o A¥eyePaA TR perEies faleR fofy

The ag. | ayer abant702€to atutetiotd. tApp@kidalely 108°Cais pfered. and t he conbi ned
organi c | ayer was washed with 0.5 N HC (50 nL), H20 (2 x 50 nL) and sat.
ag. NaHCO03 25 soln. (50 nmL). This soiution was dried through a cotton plug,
then diluted with ~3~0 EtOAc and filtered through a 2 inch silica pad
eluted with -3% Et OAcJCH2Cl 2. Concentration afforded a dear oil (1.90 g,
99%9. '"H NWR (CDCl ~ 8 7.15-7.02 (4H), 4.67 (d) J=13.0 Hz) 1/2H), 4.42 (d)
J=13.0 Hz, 1/2H), 4.03 (d, J=13.0 Hz, 1/2H), 3.81 (d, J=13.0 Hz, 1/2H)),
344(d J130Hz,1H),329299(3H) (d J180Hz lH) 2.37(brs,

A A N A N NN o 11 ~1 NN N N A Sy NS PN




. . 2 £ OCT 2002
40 extruded with CH2Ci (3 x 30 nQ The organic | ayer was conbi ned and

washed with HZO (3 2 2 aCT 2002 -85. 5 x 30 m~. The conbi ned organic

| ayer was washed with sat. ag. NaHC03 soln. (20 nL) and H20 (20 nl) then
dried through a cotton plug and concentrated to a yellow solid (1.58 Q)
whi ch contai ned four products (TLC). The solids were slurried in EtzO and
ftltened to provide agsolid (900 ng, 41-6). ('ﬂ_'C 30% Et CAcl hexanes, R,
0.21). The filtrate was chromatographed on Silica gel eluting with 30%

Et OAcl hexanes to provide three materials. 10 R 0.32 (50 ng, 2%, R 0.21
(as solids above) and R, 0.13 (50 , 299. GCMS rule 314 (M-"). O
4-Nitro-11-5aza-tri cUnE abpve reactionyieids ihg cemposing of fommulaPRthe whisk Fstihen e cravader

(Nucl ear Over hao #R'debifed@6inpound MavingRia I8 biCthélfdlicwing phccetiine. THifsY, Ry Hipdiind of
(TLC 30~-6Et CAGhes

2,2, 2trifluorom F}%%'Y PM&?&?'&W Igfln?gean Td6~~~‘ﬂ“ﬂ of platinuym catalyst such as

2(7), 3, 5-tri espaladiyn-hysrdxdedm eethiagol st 4 tenmeiture fromcabout-0sC am abokk 10°0Tme@mty|atd

780 2. 48 %W gerfvﬁtﬁfat N%g%ﬁ

Erg 4n86 mol ) 1 n h&n{e)egfkfrﬂneﬁ(gtl rre%ﬁlmﬁ?e was M%MO

hours, cont®entls heese with anyacid ghierige oftha forpu mwm@nﬂmpﬁmma
(3 x 40 ni). TRECDS,O0WhdreiH R’ wmmm bﬂh%oﬂnpbhrﬂ%f thiorfla R E@CHSAD irmah
50 Lo pes- 10 BPEAAS ingh Soie Mith A5 06¢af, <GEGratzend & SRhes, T mibiR P SaBi
cotton plug, owefersadt r'lhbe@qu isitypiolly conpunctledit|a temmm@ommﬁﬂm-m preferably

treated w th 3} ahieh Eé@“w% MO@'\S‘U@&%@%E&&&% is iphéfdtatilé RoS&\e8loibibometric
m ni mum of  CH2Cl 2 and t he sol H’é&g&% saturated with hexanes and stirre

18 hours. *fhe 5PQBLA! trefylaming e’fWﬂ"Pé?’T"m‘\ amipg Dasq,and aseatalytic gmQ o
(DVBO- d 8. 12 gyrdinium D-t@udnesuifoniéfcid 8r gyBdifuin pioh@nesulfnate (PPY'S) 17 theGedctiah, mixture.

. 395 (o, TS ety R md s i Sl gy

5 Nl TRO 11- AZAD eiormbgure.3 1. 0~~7TTRI DECA- 2(7).3s5- TRI ENE HYDROCHLORI DE 30
The ot her neta subsmerbmmf thesKinmrodcstg Mitdh e/ firptecting group yields the desired compound of

2,2,2-trif 20
11231y - et t2hortfe tiré &, oot BEAQLpIHéL Bind mbuboc U MhOdrIE s sl pa . 17
compound by t fxameleiTBerting:thepeotasied compound withyjewer alkenpl:eod ap egyepsy sl g1 glkaiing|

J=2.0 Hz) 1 H)eam?m%ﬁl (ofl 8mmdnidmPhydroiakias cadbohlite, aquebis §ddium)catboRatsiZat a lenfpbrature 18

(dd, J=18.0, 8. 97 (4H)) ( 2.79
(d, J=12.0 Hz, f‘%"@g}?"%‘?}'qﬂ&"fﬁf B&‘b’i"’t"§° gi‘i‘z"’%‘ﬁﬁ?”f"%’”‘l 88 (d)
J=12.5 Hz, 1 H). CoSchemeidrilustrates)thespreparation iofh cbmpoupds o€ formulai Liwserein 51 i d
np 245-2555C. p r%c% WRQQQ?RQS%WM ,zzo ring 10 which they ere atiached, fomm a
3-NI TRO 11- AZA T CYCLO(? 02~~1TRI DECA 2 5. "R ENE Ly DROCHLOR) DE
The remai ni ng bepznthigzole qngamﬁmf erred to in Scheme 11 and hereinafler as
2, 2, 2-tri f | uorcorhpoiiRdsvoftthe fofrhula 2. i Ref;mh@ﬂ&SGweheOﬁ' 'tHet compecral & fémula XXvreis - 1

e o Comusicles y” PRSBRAC HhR ' tofh, ) cahSegoRding BdmsSiy WBLE hE hod ©
r egi ocheni st r ynitegen ﬁl@ﬁ#ﬂdm qtgmmacmgwet@smmw tnopRAProtpaed-eamPQURd-s
mul ti pl e- qagantihen residastith wehLivalehtsofRnorofneiafesttfohic ackd ahlbhe Moﬁnﬂm&ad

éd71J381g I(4an %m'#. 7@3%%@"’%“'%%@4@%"’5”%0 2%'6;2"(9&"“

J=12.5 Hz, 1 Hin thelbenBo finh. mmcﬁoﬂnnmud)moaﬁwwammeamme presence of

11- BENZYL- 5-F
HYDROCHL ORI DEW W?‘c?rrpoun was pr W%m rebclibn ier? soEntSien o5 a
2- br onp- 4-f | udthtgrinated:-hyd WM%@W@W%MG@!N%WWE?@@P@%C

'H NVR ( CE30D)to 8bolit dbbm (téinperdtilre, pefErabif at/dbolt fonbieinperature) 20 (AB d, 2H)) 3.08

(dd, J=17.5,7.0 Hz, 2%0%\ %
(d) J=10.5 Hz) 1 mefgé%"t“&éz’j'?‘fé??g’ﬁ‘i“bi pﬁgﬂ“’("b W’A%%%

d, 2H). GCMB m&los_aﬂdllmyartrrp 202- 203 C. EXAWVPLE 24

iY [F)EOCHUGQOL olml DéZA TRI Rethsttioh 6f the Aitr8 goup I indmtife grbuplcar be addoiiplidhed’ s described above
11- Benzyl - 5- f |9 gfovida a compoupd of e fommuledOXNG—~~] t rj deca2(7), 3, 5-tri ene
hydr ochl oride (310 ng, 0.94 mob~ was converted to the title conpound by the
nmet hods described in Exanple 3 to yield a white solid (140 ng, 65%. 'H NWR
(CD30D) 8 7.22 (m 1 H, 6.93 (m 2H), 3.383.14 (6H), 2.93 {d, J=18.5 Hz, 1
H, 2.45 (m 1 H) 2.17 (ABd, J=13.0 Hz, 1 H), 1.94 (AB d, J= 30 13.0 Hz,
1H) . np 286-287 C
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EXAMPLE 26 5
7- Dl OXA- 14- AZA~' ETRACYCLJ 10. 3. 1. Oz' . O~~1 HEXADECA- 2(10) . 3. 8- TRI ENE
HYDROCHLORI DE 5- Br onp- 6- net hoxy- benzo[ 1, 3] di oxol e (Prepar ation described
previously, see; 35 CGetahun, Z.; Jurd, L.; Chu, P. S.; Lin, C M; Hanel,
E. J. Med. Chem 1992, 35, 1058-1067.) was c _Q\r;erted to the title corrpound
usi ng rrethods descrlbgd in Exanple 3 and Exanplfe 6 to yield a white solid
(110 ng). 'H NMR (CD30OD) 8 6.65 (s) 2H)) 5.88 (s) 2H), 3.33- 3 12 (6H), 2.81
(d) J=18.0 Hz) 1 H) 2.42 (m 1 H), 2.09 (AB d, J=12.5 Hz, ,190(AB
d, J=12.5 Hz, 1 GCMS i e 7 APCI M5 nmie 218.1 M + l..
241-243 C. 5 2 Z ocP’hezmp%\’"d@% BME'RA 'QéheﬂlﬁeﬁR&MB-aaR{ﬁﬂ R)éf’r
ﬂ QZA- T:?I CYCL &hgaritte lof hé ormulaEECPcaX dn (RS’cb)ngﬁb&Ex is halo, and pyridine, TEA or another

- Benzy c Py ca triene
(3.00 g, 10.2 {%ﬁﬁf’{ '&%5&3?“% é"g% ?%b%‘"gr? i‘%%ﬁwﬁ'&é %Bibf?%ﬁ?edatﬂd
treated with bmrﬂenleed(tamurmhagllnmmmvlhbmem if with kawessons reagaint, (Which
m). Aver 18 hg\epicleBBelo@acti on was quenched with 20% aq. NaHSO03 soln. (100
mL). The product was extracted with CHZClz (3 x 40 nL) and washed with sat.
aq. NaHC03 soln. (3 x 50 nL\, The conbi ned organic | ayer was dried through
a coHon plug, concentrated a®d chromat ographed on Si lica gel to provide an
oil (1.05 g, 28%. (TLC 30%kt O% anes R, 0.48). H NVR (CDCI 3) 8 7.13
(m 3H), 891 (m 15 3H), 6.68 =8.0 Hz, 1H)) gO(s 3H) 3.38(s,
2H), 2.86-2.79 (4H), 2.67 (br o .OH%NQZ\ (br s, 2.28 (br
s, 1 H, 2.22 (br s, 1 H), 178(ABd 0 : GCI\/ISn1e373371
(M). EXAWPLE 2T %
11- BENZYL- 6- HYDROXY- 5- METHOXY- 11- A% R BQL(V/B
2(7).3.5 -TRI ENE
11- Benzyi - 6- br onp- 5- met hoxy-11-aza-tricycl oj 7 3. 1. Oi deca-2(' k3,5
-triene (1.05 g, 2.70 MDD~ was stirred at -78 C in ask N (10 L) and
treated with n-BuLi (1.08 nL. 2.5M soln. in hexanes, 2.70 ) dropw se
over 1 minl0After 10 min., triisopropyl borate (559 ng) 2.97 mmot) was
added and t he mi xt urmhe veastichl WwinREBC X, wirdirsX isthaiirbr (RACLO isgenaralpi dafridd ot

reacti on was j vvi 5

product was egyr a@{ﬂ %‘ﬁ E’ﬂ"\E %&" ‘ﬂ&W%ﬁ@‘%‘?&%. %B@gag B&gl‘l fe:t)
(MgSQa) filt er tEPRRFAIUrR,y ZRRoreastion with Lavessons reggent [sqenenally cagjetout ing reaction inert
30%&t OAcJhexanggivésit slichldh) bendéheSorToluérie, @Irefé;ﬂw:dubne ht&ltemﬁeia)umm%ow:e&nl n

R A A L LT o A e

The m xture wasefluklempedatueet h sat. aq. NaHCI)S solo. (50 nL) and product was
extracted w th CH2Clgfash t6 e BEhothi Rh§ and anJ'oﬁ)!ﬁrde Rlasch W fobin deﬁ&d

Chr omat ogr aphe ATRPLEE ”‘rlognéerﬁm By am%&m%% rosclag i gormEaing of orpide

4(2%3 QAc Jhexanwith fpota8sidm) ferricyanideRandCiSalium Shydrokide (iBH) moﬂut@&f(ﬂﬂ)r adl Bl'btr(adol
2 002,53 (3 (ETRIHET A Werlniitenh By Socpeond S Pl Do
28 8- HYDROXY- TRt CYCLOF 7. 3. 1. Oz~~I TREDECA-2(' n. 3.5 TRI ENE

HYDROCHLORI DE Sehemes 12 and 13 illustrate methods_of preparmg compounds of the formula I
11- Benzyl - 8- hydr oxy- 5; net hoxx 11- a -tricyclo[7.3. 0~~L I deca-2(7 %
u ﬁ’ig

-triene (58 40WhgreingR 115 hydppo v%\dt%d Mea Vaqety, of diffaront subsit
to the pr oceduueﬁrdﬁmvdpbddomotfomanng.

25 Scheme 12 illustrates methods of preparing compounds of the formula | wherein: (a) R
is hydrogen and R? is R'R®NO,S-; (b) R' and R? are both chiloro; and (c) R' is hydrogen and R is
R™C(=0)-. These compounds are referred to in Scheme 12, respectively, as compounds of
formutas L, IK and IL.

Referring to Scheme 12, compounds of the formula |J can be prepared by reacting

30 the compound of formula XXVI with two or more equivalents of a halosulfonic acid,
preferably chlorosulfonic acid, at a temperature from about 0°C to about room temperature.

h. Oz==| TRI DECA 20




Z Z OCT 2002 -s8.5 t~canple 3 foll owed by conversion to the salt agz GCT 2002
described in Exanple 9 to pI’OVI de a white solid (15 ng, 32% . (TLC

10%veOH CHZCh (NH3) R, 0.26). 'H NWVR (CD30D) S 8.84 (d, J=8.0 Hz, 1 H),
6.68 (d, J=8.0 Hz, 1 H, 3.82 (s, 3H), 3. 29 (3H) 3.13 (m 2H}) 3. 00 (dd,
J=18.0,6.0 Hz, 1 H), 2.85 (d, J=18.0 Hz, 2.42 (m 1 H), 2.09 (AB d,
J=12.5 Hz, 1 H, 1.82.(AB d, J= 12.5 Hz, 1 H)'“‘rrp 285-290 C. 10 EXAMPLE 29
TRI FLUORO- METHANESULFONI C

ACI D- 11- BENZYL- 11- AZATRI CYCLA 7. 3. 1. 0~' 1TRI DECA- 2(n. 3. 5- TRI EN- 5- YL ESTER
11-Benzyl -11-aza-tricyclo[7.3.1.02"']trideca-2(7),3,5-nmen-5-of QSO ny,
3.03 mmoh fas Reartiparaf dhe chiorpsyifonic acid @BWB&@G'? 398'"@ angaripe hgvi therfamiuzy
described in @Za?m# ewtlerdih Rl Sand TR Card (ddihéd @b wmerauow,ed (by4réinoval bNMR nitlob¥al 3)

S 7.10 (3 A 11-i), 3.30 (AB
d) 3204 OH)Hz T??zﬁ“g‘gg%ﬁg Ve ‘%Egﬂ”‘i'ﬁg"‘g‘ E“g&'""] '9|J;Z892 79 %SH) 2. 65
(d, J=10.0 Hz, 1 I—DCD"ZDOQMS(Q! theJfornulg IK-pan be pippared E\Bre@mnmelmmq ofiforru)a
3-017 (br s, 1'5@(\/! wit® e Fridhioriddlin a AF6rnaldd HytRcérben dolbentI1dliowed by rémtvifdrime30
5- (4- TRI FIIOOROMEFEIY Protagling pyPuR. 1 TRE Aeactiproyith dpdinestrichigrde is-fypiggily-carrieq out & arpy
ENE HYDROCHL Otérhjperfture from about 0°C to about room temperature, and is preferably carried out at

11- B | - 5- | ' . .z ' - 2f
5 et e ena ( ABbU b SbABERGYS. RS Wi 86K hé SHfiodit b GF Siordrihd6F &
1995, 95) 245MOPQ8Y. q"om'ﬁthcﬁompﬁmqﬁaﬂﬁemlmw@ by reacting the compound of JXVi with
add- 11- benzy! Nlibdéstacihimideydsh-bromosuctinimidé ini eleifidromefRaneduffonitbadid sobvenh follbwed

' . ~ and
Torit1 tor Ot Ry Pl e pRGHA PRBENR GBS absthbsd s 0, SO0 et i n
101 1 Et OH HzO (5 rrLBeactmaofmemmpeuma@ X4 adh @ aci® hatide oftieNformyla RESOC! or an
treated with ra@iWa?th*&dero'f &h%ﬂﬂ@@@%)g@)%{ bﬁﬂﬂﬂbﬁ( Q}ea(-,% nﬂemlvé?u Qé’c% 4T~

and warned to 90 e readi on was cool ed, luted wth 0 and

ext raded wit h cEpIated; hx@w’rtm)sown'e P%e'awgem?tev'm@voms'weag mfem w kewis
(50 nl), dri edcilshigfSes hpmiriuhi ehioride aatch tempemiure fromchbbat QICAY iabieut 200G, Follovedd

RO e o N L TR MO
H, 7.10 (4H) haldess an d"éﬂfa" > ORfrigd;out ising othen w&ewsu% othir 5‘%42')0'1’*%—1)
2.94-2.87 (3liapylatinEenefrbds fratlfe Kndum inthe-r. 2. 40 (dd, J=10.5,2.0 Hz, 1

2.33 (dd, J=10.5, 2. 85

1 H))(l 83 (AB d, ﬁfgégd'éﬁﬂ“‘@&z%'ﬁf“ﬂ’ﬂgu?ﬂ k‘%‘"ﬁﬁa -EoR®; 'JF'J&&‘HZ)
5-(4-Trtfi uor GHOOKERI. hihe,compound, gt tqrmeleape(wa%dwezi"? ﬁﬂr%&Z Apd deseribed | |
ene hydr o@sl orabeMe, can be performed on any analogous compound wherein R? is hydrogen, (C+-Ce)alkyl,

7). 5 5tti ene (B8 LRI XGPS o8 s B e ol vl o5 2
(TLC 2 Z ~~R'aredafiped aginshesisfipition ol rempoundsf the, fem)ularahomR CDCl 3) b 7.62

(m 4H) ; ég 6. 98 dohipourasifiatardidertichto thos éf the forﬂmﬂaachu{'Whicﬂrell'an thé nigérdr

. (- METHOXY- BRI DA 590 RPOEES 1o, the pprmesmondng,-Aow Systhuted comRoKRSs.
HYDROCHL ORPDE i.&0) thiise hereindthereG (HO)R'2 goup rof ormula IL is replaced with a -O-C(=O)R*® group,
add- 11- benryl usihg yBrr Vﬁn}j&ogréce"ssés el knbivh | tgeﬁas@%ﬁede‘in5fhg &0 51 a&Eﬁ:ﬁ‘g{ he

and 4- nel hoxyphenyl boronic were converted to the tit

conpoun
met hods descr (“9®ROYNS [5aanbg pariglly hydrphized tepyisis) the cortesponging jhyg 'r%y
7 42 (d, J=2. GohippunkisHind thedlik{dted t0¥8md the eorHBponHinbl)alkoiy kﬂbﬂldnedletﬂnpﬁuﬁds 1

5 1y 2 ol Rbphel o) susadi Gupedlhes ol )l 6 hepads Yt sybpiod

J=11.5 Hz)351 {Hpnzisoxazates: using methods well known to those of skill in the art such as using, in

11- AZA- TR CYC's%? enge e Fes Téaligh t mmmh%aﬁommmmwwﬁw L
ESTER HYDRGIH

| DE '(Based Schm :
Chem Soc. s oS paHbD i F e sangenaT ot sosengnd,of b oyt oo
add- 11- benzyl by treatrment wiﬂcyde&u?aad SudhZss-a)umingie chloAdeAIC3;) Deat ioein-osoMentsick Bs

{1.0 g, 2.28 n

treated with @B@’ﬁy‘% 'SE?%?GM% %Q&w1&bp§t%§%%g {Eg b%?%a%out ny,
0.23 mmol )40and7m°CB¥dmab(>m|ptoeewydqnsmgfhmbb)fprelmhe hodss, © produce a2@mpou@ of the s
m xture was stirned and degassed (3 vacuunm N2 purge cycles) then treated

wi th palladiumacetate (51 ng, 0.23 25 mmol). The systemwas purged with
carbon nonoxi de gas (CO(g)) at balloon pressure) stirred 20 mn., warned to
100C for 3 hours, cooled and then poured into brine (50 nL). The resulting
m xture was extraded with ElQAc (4 x 40 nlL) and the conbi ned organic | ayer
was washed with a sat. aq. NaHC03 soln. (100 nmL), HzZO (100 nmL), brine (100
m.), dried (NgSO,) fettered and evaporated to an oil. The oil)

~ 7 =\ ~ O~ = I T



2 2 OCT 2002 -70 5 EXAMPLE S3 22 GCT 2002
2- (11- AZA-TRICYCLO( 7. 3. 1. 0~~"' 1TRI DECA-2( 7) . 3. 5- TRI EN- 5- YLt - PROPAN- 2- OL
HYDROCHL ORI DE

11-Benzyl -11-aza-tricyclo[7.3.1.Oz' " Jtri deca-2(n, 3,5-triene-5-carboxylic
acid nethyl ester (180 ng) 0.82 mmi) was st i%gd under N2 at -78 C in anh.
THF (15 nL) and treatgd 10 with excess nethyl gnesi unbrom de (~1 nL, 3M

in THF). The resulting m xture was allowed to warmto anbi ent tenperature
and quenched with a sat. agq. NH Cl soln. (25 nL). The product was extracted

ith ElOAc (3 x 5 hed h b dried filt d
\z,imnd evapo(r:ﬁ dR< 'E"BR%%% %6‘8’9 h@d"?rteg'@ﬁiggupdp ‘@dﬁrl ¥ I\gﬁgg ﬁ%[f'é?‘ﬁ"ap?
was conver t ed foonudldS.t Attdrmativelypthe redmpgu numéformuladoe(mwcbe banvedted iBtoaitspd

"H 15 NWR 2
(m 1 H) 5. soit saraer ridichs olf**f‘"ﬁ godnggt: sufioyin e gt “Z’m%"{i'} WE"
(AB d, J=11.5 hydroxylamjne 'wdwh'e ig an plopholde.g;; methanpl), '&"@@wﬂ%ﬁ)a bgse syoh 81

C. EXAMPLE 34 gs sodium acetate, at a temperature from about 20°C to about 70°C, preferably at about
5-Pyridin-3-vl-11-aza-tricvclol 7.3.1.0~~'[trideca-2(n.3.5-triene

hydr ochl or 1%ie $0C f0r gboHbG? 1 7 baus cAGHIAtion of tha xime using methods well known in the art,
é_l Pﬁnlryl 1id?a.ah L1 lr@%ﬁdeﬂ{ WﬂBaéetiGZnthfieﬂtﬁpﬂ'ﬁ![?\b, ﬁstnéﬁemtgrtrdiwém @f therisdiaed

I e - rdlin-o- - ony. .10 C
mothots. Gescr | BPAMe B Mot SR S it o Bord e R BRI fg ¥ 05,
(m 2H), 8.08 Rrequces Me cqiresponding pretected henzisoxppole. 7 Gigavegkd of hegprotecting gteun
H, 7.43 (d, Jaridefstdmdardlcdmitions, Aﬁa&cﬂ&d@éwm @ld@ﬁae(désireén&.%p&mh%f fokmth 47.2. 56

(0L 50 73 (el e Pk o oo ol e e A

the formul a Rhynioeeuesnmiusmlomaa)n hﬂmgenaﬁd:ﬂznsﬁranos(c) IR} Brhydregen shCR? B)aainoy | |
unconj ugat ed ( r{@)
aq"!d&d) sﬁJylin%BéH amd'he hmﬂ 5 tom Scheme 13,

O (C -&)al kyl are se ected | rom ydrogen, (C--0Q
al kenyl ,  (C2- CpsPaftive by 2s, COpRINgS Jf the/ Wo‘ #& o, cyano,

E (qu( 8 IOe) al kyl W6mm£as bﬁfoﬁglﬁl:\l)ﬂ mggaae ber répdfed flom cémpdlkds! & thé formula XXXV

) a .-...
Lo b2 K T ghReafar o 4 g %ﬁ“é’f"ﬁNR&V‘ﬁ‘“'g‘i;yF'z RkAILACTHTVR sy Sirinigret
and” napht hyl , 8! (eat.ehysizaoplori¢ @zid.Ga}futic §did, ddrobromicoagid) in-@eteG:Iollowpd by-reaction
wherein sai d hgthedEsppet hdlide &1, 86dress doppen (f) cMBride? mﬁa@n dBErBiaBlcA by ah& ARthoas

e gen e SR e s bRl PR B Tl W M YR s,

or X~ is (C cegeaemymaqﬁ diazoonipmspltsl agkhonniapt prasticeddy thosd otk inthe artean also be
(C~) at koxyzd Cogses) ?ﬁé‘%'reg‘b’l?:b%d&n&f .saahé#au?%sﬁeu G@akéwam&&%ﬁ%&{ ffdth ab&UR 0% NS

at | east one carbon fromone to three of he car bon

atons of said ?W%PQI%MGT@WE‘MQP %T@W‘ Treingtss OAREPY- be repl aced by
an oxygen, nitrogenReaction bf the dazodiom salt, prepared as @escribed dove awith potassismcibdide

het t
of the alkyl nbiaRuSSa el BYcs yieFhabod %‘?gaﬁ*?ﬁ%m‘;"@sa%{“ g Y
substituted witaFiedraytat Q\/!P"!R?"‘%‘é‘?é‘ﬁmf#lﬂb‘r ‘Rdo nanmpameqrtzamfm@yo{am
car 3og5ath oz:us %oma&hpaém) @amlr&wmng?mmﬂa dags ) oasulte-(-saﬁé’arsdnléw proteéted
sai etero a I ona e re aAC 0X

ot ooan or - suPFHcan B8 Redit pripble R coEBendind’Biahs Baaivn th roaroR WiflFeper 0
het er oaryl gr otypsider@nd spdiumreyenige fine DMIDL dtmethyipyaroligiana (NME), N, Nrdimethylpropylurea
substituent _s ed?qméb~breﬁiﬁfm Tt QMehriperatre tAM<ablou BECORAABA 180°C,

substituted with from on 0 en fluorine atoms, (C~ ~ oxyotlonally
substitut ed wi RFRfeFabYmat vﬂg"\" i"b en NWPH’F@’"&?@H& a%awé%ebwe p@ﬁ jdg$ othe
fluoro, br3smw eairespaiding desietd aampoundtof toomaly ého, ami no, -C6) al kytam no

and [(C, 30 -C6) al JﬁYé éﬁo ?'Fe&%be rodB% @rgrqlde waiﬁ%ﬁ&ﬁﬂdx wnbgln}el}l%n%%o%

whi ch they are attache to sev , or - a
to fourteen neletAseess mvar;emefotwusyb%i}t@m surh@gs @n&tace%mnmnummsybﬁmms as

unsaturated, Wolr & thef édﬁ@kﬁﬂ&‘n?%aﬁbhﬁﬁ%s@fs dridcarhigBs, Lb‘i%nmnb%d ateaasca@swz%al d
nonocydi ¢ rings, and fromone f the car t ons ial bi cydi c
rings that ar eprﬂiﬂssﬁa ito those of skill in the art, such as eck. uzuki and Stille couplin and

40  Heck carbonyiations.
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33 the benzo ring shown in fiortnufa I, may optionally and i ndependently be
repl aced by a nitrogen, oxygen or sulfur, and wherein said nonocydi c and
bi cydic rings may optionally be substituted with 2 2 ~~~ 2002 -72 one or

nore substituents, that are selected, independently, from (Co -C6) al koxy
(Co-C6) al kyl wherein the total nunber of carb atons does not exceed si X
and wherein any of thezal kyl noieties may c3ptTOnally be substituted with
fromone to seven fluorine atons; vitro, oxo, cyano, halo, hydroxy, am no,
(C -Qalkylamno, [(C- -Q) al kyI ] Zar ni no, phenyl and nonocyclic heteroaryl
wherein said heteroarny Is defined as in the definition of R2 and R above;
10 each R ) SR5, R, mitrogen deppptestion of the carppauid of formya MMt PmY'desf'lhsﬁP‘HM"BQén
and (C, -Co6) altdfydom,mﬁ"RS and R, or R and R together with the nitrogen to

which they are atta form a er ne,

az:at i di ney pi per azi ﬁ&' @f%’@&p%p’aﬁrﬁégﬁal °IH mﬂpﬁrﬂmp%ﬁw the

a thi onor phol i rfmnmmg’mel oF m’f’mm,ol wsingsthelmethasis rdepdribed: aibuwe, ollmwed) tbiy aritrogen
C

or ovi 5o that : - (oproeBEe gfouids cdrbeRE WIRE it 10, hts KIS st wdafridit of e

hydrogen, (1) \andertsdaming with axeasnneyed baying thR‘“”G‘&HH@) S@uX, whem¥X|is efriorp pr bogen;

and (c) in any afowed8y hitrd§érdepriidtion, Lﬁaﬂaealukevdonew;h@&momhﬂbuemme R~ and

R the carbon atom ace oaheteotomn@/ a? rma%% 0 v(ﬁ t%

or a pharnaceuticall bF'B'"gaP'P ggpps’ that ca gtf?p °3‘8 E 3 t

claim1, wher eipmﬂuramdeﬂnbed thgmigheut thik tdacurhent insivde -@Oﬁﬁs GCOLEHMEROCH,CCHhr m

a bi cyclic 11 n9cett cE0ER) i bIGOMIHE [ Plase r&ﬂas Fo LaniEhadt thecEdtions

~~0 ' are sel ect ed,
i ndependent 1%y, qefmm%eﬁ"dar'ﬁfy(ee W&Y%{/ﬁy "23"‘ &%B‘?ﬁﬁ'o(ﬂ‘i&‘&ecﬂrﬁfeﬁﬁe%o
c~im 1) wher ei nPietectivelGféupsln Cbrganlchgelslnyé'rrehnbdtamwenzo ring of fornula
1) f b I 1
corpound. accordi ng. (Rl e e DER R BZ""& 7 ByIRYEF iy ok fropdled o5
-C(=0)R' wher ejdgsqaibed peovecsuccequmudm amingtinnding fermatieruby whieh EQE“R?F%HW"‘
wherei n one of derened (R —Ue Ggﬁnﬂébedlﬂlb’ytﬁé memoa&esaﬁeealde}dw OCompounds of the

ESC AGC o?rgl)ﬁ)d 3%" nﬂg"ﬂ? i‘%@ﬁer €l 'ﬂ bé:l‘%m n@g\&%ﬁe@o@ﬁé QS,};,%R?%
cyano 10 or C=P#ereinR'is other than hydrogen by treating them with an equivalent amount of an aldehyde
(R'CHO) or ketone (R'R'CO wherein the two R"'s are the same or different) and a reducing
agent, preferably a hydride reagent such as sodium traicetoxyborohydride or sodium
cyanoborohydride, in a solvent such as methylene chioride, tetrahydrofuran or dioxane. The
25 addition of acid to facilitate the reaction may be necessary in some cases, and acetic acid is
commonly used. The temperature of this reaction is typically ambient for a period of about
0.5 to 24 hours. Commonly used methods are described in J. Org. Chem. 1998, 61, 3849.

Compounds of the formula | wherein R is other than hydrogen can also be prepared

by subjecting the corresponding compounds wherein R' is hydrogen to an alkylation reaction,

30 using methods well known to those of skill in the art. For example, the compound wherein R'
is hydrogen is treated with an equivalent amount or an excess of R'X, wherein R is other
than hydrogen and X is halo, preferably bromo or iodo, or an O-sulfate ester of R'OH. This
reaction is typically performed neat or in polar solvent such as water, dimethylformamide or
dimethylsulfoxide, usually in the presence of base, such as but not limited to an alkyli metal

35 carbonate, for instance. The temperature of the reaction will generally range from about 20-
120°C (preferably, it will be about 100°C) for a period of about 0.1 to 24 hours.

Compounds of the formula | wherein R' is other than hydrogen can aiso be prepared
by converting the corresponding compounds wherein R' is hydrogen into amides by reacting
them with a compound of the formula R'C(=O)X. wherein X is defined as above, using

40 methods well known to those of skill in the art, and then reducing the resulting amide with
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7. A pharmaceutical conposition for use in reducing nicotine addiction or
aiding in the cessation or |essening of tobaxo use in a mammal, conpri sing
an armount of a conpound accorcling to daim1l that is effective in reducing.
ni cotine addidion or aiding in the cessation or |essening ef tobacco use
and a pharma~Waft~r a~ptable cz.Tier. 'I S 8. ,The use of an anobunt of a
conpound according tozclaim1l for the preparatron of a medi canent for
reduci ng nicotine addfction or aiding in the cessation or |essening of
tobacco use in a mammal. 9. A pharnmaceutical conposition for treating a

di sorder or _condition selected from20_inflanmatory bowel disease,

irritabl e bBwePoraqener iium alumiaym hydide The reduction stepds psually carried ot i ethereal
gel iac spare, &swmhs%chs:s eg@mmmﬁﬂ'ﬂF ata ampe&mrg&bm agaarzoec;cb atrmudm“o‘, for about
epr essi on, ar di sorder i sorders, jet |ag,

anyot r ophi c I 1% t?;‘fe"éyc'lmé’lrsoéq %mél%ﬁgigd&%%;nﬁﬁ?/e dysfunction, hypertension,
bul i mia, anorexia, neach ofithe reastidnsciscussedhghonmerion llustirgted inrSahemes 113, above, pressure

hyper secreti onig fél ERicat: unii3S QMRMNEDANCARIE . PrassARts Gofl Houb 83" AdSNERE 1o RBLEY
chem cal de engenaes an%l adgl ctions, 25 headach z stroke, TBi,

obsessi ve- dpnpaimesrheres s, generally agseptable, Wik 18, abAwt 3’ qtenesphete, being
tardi ve dyski nprefefted fysmatier oecdhvenieftss | exi a, schaophrenl a, nmulti-infarct
dermentia, age relat udi e

absence epil epsy, iﬁe %I’ﬂ? W‘%%%ewlh %& % @{?g%errl' S
di sease (PD), Hdne adtive mmmms& qan Mp@mﬂ@lereﬂl\@%/e@ﬁs@ﬁ @eal, transtieannal 4, thmuoh the
Tourette's SynGJer?‘B Uﬁrrbcﬁhlnﬁar&ﬂaﬂ@wﬁﬂ%m& CHERALMAI and oral

ondi 11 on aha " 51 ﬁ‘aw?me%[‘ﬁmﬁse%“'we'“ e RS B sfpes

anmount of a corapgitgfibragnot Q25M0 uptocbetit AS0D mmperﬂabep'pfembbﬁ‘f@m anoutdX2540 about 300

nedi cament formbrpgraédy'?rgsaﬁgo bﬁ%&lﬁrdo% m&ﬁhtda%oﬁse&dﬁﬁé&ﬂsahfy%%r%ﬂeﬂ&mgﬁﬁy
bowel disease, Irr owel syndrone, spastlcﬂ‘g\/’é on (a chron;)a((:1 al n,

acute pain, celfy®e Q‘p‘?’gew"m% Subjegt-ejng trpated
di sorder, depramsenon-jovdaveppdmsa&lamdmﬂsinammsmofsbanpodlmbdmmmtpeh@ggf

anyot roph| | ap&f M&W |

bulim a, a%orem eS| P%S cardirac arr ytyh& as as Idg@é&g}eg&oﬁﬁﬁd&%ﬂﬂg
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P }w l ga\ WQieuldh&iat-8uOH), 0.02 mmol). After 18 hours, the mixture was concentrated to an oil,
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Wpfgg]sg?/iﬁﬁff]v? KESHC A FbRBhEaRE f Qm N PAS SR e 1:3?
cal] caU] c&% aﬂaﬁ] {JE LR AR @Qlﬂﬂ’fc%l 2 a(ﬁ?@ﬂ 1889 Ha 1@(?‘

U c*aU] caU| calABak12EHaY 16,1244 (br s, 1H), 2.32 (2-OH), 2.26 (m, 1H), 1.50 (d, J=7.8 Hz, 1H).
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Ul ca] cal] ca] cal] ca]mmuh yarhdticycod . £1 0’"7]dodeca 2% 3,5-triene (840 mg, 3.72
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1369=I Nz B[ F~q|W'WW@M§%QMQ§Q]%@@&P@&WEH§QMbh\]\'w@]d@é] dhe w}lmag ca
lc alc milky white dis Urersnon was stirred 15 min., then treated with 37% aq. ammonium njrdroxide

al eald cal call Rl 6] S sehis the Ahoh 3Ubsiab talibre) (! IcT aRd Shaah v

U] c”aU] ca] ca] (na]waﬁ] rshptHa UMRer AP bours/the a'pdurbl]\mlﬂ]tmdﬂma@w@mab@d:m rinse ca

Z
gmgignggtﬂv%ﬂa V] e @-]5,‘6@81]1 ‘L"Efgﬁ ca crgU].'(.:ha caﬁf E]fme(u gga]
cal cal] cal] c ¥ é‘ﬁ' MQ ?@4

oic]WQ fa[Vje dolncthlxa!d] mu] cid eqiaineazh&aaﬂscahw sodium sulfate (Na;SOJ), filtered,

2l pad call CoUl s G S eheh A G B10 oAGe"H 67 B4 G LA ©
5%MeOH/CH,CL, Ry 0.36). 'H NMR (CDCl) 5 6.92 (ddd, J=8.1,8.5,10.0 Hz, 1H), 8.74 (m,
35 1H), 3.02-2.93 (4H), 2.83-2.71 (3H), 2.09 (br s, 1H), 1.98 (br d, J=12.5 Hz, 1H), 1.82 (brd,
J=12.5 Hz, 1H). GSMS m/e 209 (M"). APCI MS m/e 209.8 [(M+1)°].
The product was dissolved in methanol (CH,OH) and treated with 3M hydrochloric
acid (HCI)/EtOAc (3 mi). The resulting slurry was concentrated, dissolved in a minimum of
MeOH, saturated with Et;O and stirred for 18 hours. The solids were filtered to give white
40  solid (335 mg, 86%). mp 280-305 °C.
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Ul cral] cal] ca oR410 2 L(()n))))O++, k,n, {,,Uf-h-1-n-r-t--3.5.9. }wlga[
VPaU] ca] cal] c caU] ca] caU] cal] cal] ca

U] craU] ca] caU] ca] ca) @aplomn}@aepemww] @a}icm}tww]r@am-waq!ea(ﬁocamaqmmagof ?
LN 472/ B/ Ry &bl é 1Bé;§ré§4@-l=56bwéhb\ .Cghem. 1984, 45,

U] cMaU cal{j ca caU] ca ca] ca%ca] caU&\é

Ul cra] ca] 4] c'e28Pat. aﬂ"@é‘!ﬂ]’&%}"ﬁ%@] [QP | éﬁgﬂ' gggflabresel.1>>$

?(?3?D?h BBBDDIRDRPGAALr oobh)\8ob)\ 1§95a[1YY) tdsalaehé CﬂddCBfiMa indd . E.caupent W. A,

ﬂ gﬁgﬂ ggﬂ EZUWL%}FEU%/% égmuzﬂaf@éﬂuﬁgﬂkﬂ Gﬁgéa%&ﬁﬂe‘é u]or related methods for amide

UV] caGGEI#Kt KOGbirtakeh, Se€INZ( X QORI R;: RARGRDRKRDgeshy, R(OGa [J\Org Ghem. 1994,
59, 5828-5832.)

15 Cyclopent-3-enecarboxylic acid (65.6 g, 586 mmol) in CH.Cl (1 L) was treated with
carbonyl diimidazole (100 g, 617 mmol) in portions. After ~3/4 h, the resulting solution was
treated with N,O-dimethylhydroxylamine (60.8 g, 623 mmol) and the mixture was stirred for
40 h. The reaction was quenched with 1N aq. HCI soin. (600 mL), shaken and the layers
were separated. The aq. layer was extracted with CH,Cl, (2 x 100 mL). The combined

20 organic layer was washed with 1N aq. HCI soin. (100 mL), H.O (2 x 150 mL), 50% sal. aq.
Na,CO, soin./brine (200 miL) and dried through a cotton plug. The filtrate was diluted with
EtOAc to ~10%EtOAC/CH.CI, and filtered through a silica pad (10 x 10 mm) eluting with
10%EtOAc/ CH,CL, to remove baseline color. Concentration affords a liquid (86 g, 95%).
(TLC 10%EtOAc/ CH,Cl, R, 0.56). 'H NMR (CDCl) & 5.64 (br s, 2H), 3.89 (s, 3H), 3.47 (m,

25 1H), 3.19 (s, 3H), 2.61 (m, 4H). GSMS mve 155 (M").

B) Cyclopent-3-en 6-dimethoxy-phe methanone (For a leading reference,
see: Koft, E. R.; Smith, A. B.. lll. J. Am. Chem. Soc. 1982, 104, 2659.)

1,3-Dimethoxybenzene (31.9 g, 231 mmol) was stirred in anh. Et,0 (200 mL) at 0°C
under N, and treated with n-butyllithium (n-Buli) (82.5 mL, 2.5M/hexanes soin., 231 mmol)

30 over 5 minutes. The solution was brought to reflux for 4h, then cooled to -78 °C. The slumry
was treated with cyclopent-3-enecarboxylic acid methoxy-methyl-amide (35.9 g, 231 mmol)
dropwise over ~1 hour, then the mbdure was stimed for 18 hours (the cooling bath
evaporated ovemight). The mixture was poured into 1N aqg. HCI soln. (200 mL) and shaken.
The layers were separated and the ag. layer extracted with Et;O (2 x 100 mL). The organic

35 layer was washed with H,O (50 mL), and a sat. aq. NaHCO, soin. (100 mL), dried (Na;SO,),
filtered through a silica plug and. concentrated to an oil .(528 g, 98%). (TLC .. ..
10%EtOAc/Mexanes R; 0.25). 'H NMR (CDCly) 3 7.24 (¢, J=8.4 Hz, 1H), 6.24 (d, J=8.4 Hz,
2H), 5.63 (br s, 2H), 3.76 (s, 6H), 3.68 (M, 1H), 2.75 (M, 2H), 2.48 (m, 2H). GSMS m/e 232
).
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Ul cral] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca
U ca WV]cal ca] cal] ca] cal] ca] cal] ca]l] caWweW WYWWYY$Z* ZMZUZr Z| 222272772777
[[H LIV YL f[ K[ |wgl fg\ VPUU] cal] ca] c -53-
a] cal] ca] calU] ca] caU] cd] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU
] ca] caU ca WV]cal] ca
W] caUcanf[[[\\d\-__ 9 7d\/\dddde0ehgkgxgghhhh| ] Yj yJ on~xsng ZSM wgl U] ca
&/] ﬁaﬂ ca !LJ]J] chal] ca RtI65ddl-62 3 2 HeihanondV] ok &aldaamg
cMal ca C ca alll ] [
rre rgrwr|ss§@%& Py 394 H Pl Ng%?q'm L
U] c”aU] ca] caU] ca] cmoqucaam(apqutmyqpnw])mwmqma cﬂﬂ]mmbl) was stirred
W] caU ca U cg aj H] q?}' at
3BERW/Y . zt oi d Lfeca % cadi (g?eﬂ cgmf H % ?c Ufca] C
.a]caljca W] 55‘2?'@&0'[‘)] c2’7 w]"eab \gven 3 ;l\:]‘ da]
*5: NX\ kyy#i cib)?ﬁld}dmaldho&}asabﬂat@d]vmald]ddlﬂmebﬁa]malﬂmal]waHzcl@lsﬁla.UkN]rﬁlﬁbﬂ-Ca]
cal ca] cal Ca]kﬁgr%g MMQL&@M ﬁ)amin.. it was poured slowly into H,O (300 mL) and stirred for
30 min. The layers were separated and the aq. layer was extracted with CH.Cl, (2 x 50 mL).
The combined organic layer was washed with H,0 (3 x 100 mL), sat. aq. NaHCO, soln. (100
mL), dried through a cotton plug and fiitered through a Silica pad to remove baseline color.
15  Concentration affords an amber oil (46.0 g, 93%). (TLC 10%EtOAc/hexanes R, 0.50). *
NMR (CDCl,) & 7.32 (t, J=8.5 Hz, 1H), 6.57 (dd, J=8.5,1.0 Hz, 1H), 6.38 (dd, J=8.5,1.0 Hz,
1H), 5.68 (br s, 2H), 4.31 (m, 1H), 3.89 (s, 3H), 2.80-2.63 (4H). GSMS m/e 218 (M").
D) _Trifluoro-methanesulfonic acid 2-(cyclopent-3-enecarbonyl)-3-methoxy-phenyl
ester Cyclopent-3-enyl-(2-hydroxy-8-methoxy-phenyl)-methanone (45.0 g, 206 mmo}) and
20 pyridine (36.0 g, 453 mmol) were stirred in CH,C}; (250 mL) at -78 °C under N,. To this a
solution of trifluoromethane sulfonic anhydride (75.7 g, 268 mmol) in CH,Cl, (100 mL) was
added dropwise over 1/2 h. The mixiure was allowed to warm to ambient temperature,
stirred 1h, then poured into 1N aq. HCI soin. (250 mL). The mixture was shaken, the layers
were separated, and the organic layer was washed with 1N aq. HCI soln. (3 x 150 mL), H,0O
25 (2 x 100 mL), sat. aq. NaHCO, soin. (100 mL) and finally brine (100 mL). The organic layer
was dried through a cotton plug and concentrated to an oil which was chromatographed
through a Silica gel plug eluting with 10%EtOAc/hexanes to afford after concentration an oll
(62.5 g, 87%). (TLC 10%EtOAc/hexanes R;0.14). 'H NMR (CDCls) § 7.41 (t, J=8.5 Hz, 1H),
€.95 (dd, J=8.5,1.0 Hz, 2H), 5.64 (br s, 2H), 3.86 (s, 3H), 3.73 (m, 1H), 2.70 (m, 2H), 2.57
30 (m, 2H). GSMS m/e 350 (M’).
E) 6-Methoxytricyclo[7.2.1,0*'ldodeca-2(7),3.5,10-tetraene-8-one  (For leading
references, see: Heck, R. F. Org. React. (N.Y.) 1982, 27, 345, and Cabri, W.; Candiani, 1.
Acc. Chem. Res. 1995, 28, 2-7))
Trifluoro-methanesulfonic acid 2-(cyclopent-3-enecarbonyf)-3-methoxy-phenyl ester
35 (45.0 g, 129 mmol) was dissolved in DMF (100 mL) under a N, atmosphere and treated with
triethylamine (19.5 g, 193. mmol), potassium acetate (1.80 g; 19.0 mmol) and .13~
bis(diphenylphosphino)propane (5.30 g, 12.9 mmof). This mixture was stirred and degassed
(3 vacuum/N. purge cycles) then treated with palladium acetate (1.16 g, 5.14 mmol). After
20 min. the mixture was warmed to 130 °C for 1 hour, cooled and poured into brine (300 mL).

40 The resulting mbdure was extracted with EtOAc (4 x 100 mL) and the combined organic layer
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Ul c’\aU] ca] cal] R ACPCh) &aﬂpdta]le&wﬁza]f@aﬁpézw]kapdwpﬁnw]m =8| 0cli, )] @83
Ul cral] caU] U]ﬁ'ﬁ Ppe(AB'm, ZH) 38, 161.61, 14982 143.47, 133.77,
Ul c”al] cal] caU]aalsa pdd 1048, 6784, csa]sea&mal 47.6].GBNS 4 200 (M*). mp 135-136 °C.
caU] ca] ¢"a] cal] ca Xs [' : H e
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g, 60 mmol) and heated to reflux for 2 hours. The reflux condenser was replaced with a
distilling head and distillates were collected from 120-180 °C. These distillates were diluted
20  with H,O (4 x 30 mL), and brine (25 mL), dried (MgSO,), filtered and concentrated to an oil
(2.68 g, 96%). (TLC 50%EtOAc/ hexanes R;0.67). 'H NMR (CDCly) 5 7.18 (t, J=8.0 Hz, 1H),
J=5.0,3.0 Hz, 1H), 3.91 (s, 3H), 3.45 (dd, J=5.0,1.5 Hz, 1H), 3.11 (br s, 1H), 2.88 (AB dd,
J=17.0,5.0 Hz, 1H), 2.58 (AB d, J=17.0 Hz, 1H), 2.31 (m, 1H), 1.96 (d, J=9.5 Hz, 1H).
6-Methoxytricyclo[7.2.1.0>'Jdodeca-2(7),3,5,10-tetraene (1.5 g, 8.19 mmol) and N-
methyl morpholine N-oxide (1.06 g, 9.03 mmol) were stirred in acetone (20 mL) and H;0
in t-butanol (-BuOH), 0.02 mmol). After 2 hours, the mixture was diluted with E1OAc (50 mL)
30 and washed with 10%aq. NaHSO; soln. (30 mL), H.O (2 x 30 mL), sat. ag. NaHCO, soln. (30
oil (1.79 g, 99%). (TLC 50%EtOAc/hexanes Ry 0.20).
H) 11-Benzy+-8-methoxy-11-aza-tricyclo[7.3.1.0*"ltrideca-2(7),3 5-triene
35 Reagents for Organic Synthesis, (N.Y.) 1967, I, p.549. For reductive amination conditions
and references, see Abdel-Magid et al. , J. Org. Chem., 1996, 61, 3849; and Mazzocchi et
1-Methoxy-6,7,8,9-tetrahydro-5H-5,8-methano-benzocycloheptene-6,7-diol (2.40 g,
11.0 mmol) was stirred at 0 °C in CH,Cl, (70 mL) and treated with Pb(OAc), (5.08 g, 11.5
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occurred. The mixture was cooled to room temperature, treated with hydrazine hydrate (3.0
with H,O (100 mL) and extracted with EtOAc (4 x 40 mL). The organic layer was washed
€6.82 (d, J=8.0 Hz, 1H), 6.77 (d, J=8.0 Hz, 1H), 6.32 (dd, J=5.0,3.0 Hz, 1H), 5.93 (dd,
25 G) 68-Methoxy-10.11-dihydroxytricyclo[7.2.1 .0"7|godeca-2Q),3,5,1 O-triene
(0.16 mL). To this was added a solution of osmiom tetraoxide (OsO.) (0.2 mL, 2.5%wt. soin.
mL) and brine (30 mL). The organic layer was dried (MgSO,), filtered and evaporated to an
hydrochloride (For a discussion of oxidative cleavage with Pb(OAc,), see: Fieser and Fieser,
al., J. Med. Chem., 1979, 22, 455.)
40 mmol). After 2 hours the mixture was filtered through a Celite pad and rinsed with CH,Cl,
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Ul c”ral] ca] cal] ca] cal] cabdi nosYgl o] ~5! cf}voi c\UOFa UU ca U c”a U ctal] cal] ca
U c”ra U c”a]cal ca]ca]c.a]caU ca UV]cal]ca
Ul cral] cal] cal] ca] caU] ca] cal] ca] calU] ca] caU] ca] caU] ca] caf wH' IMXi #I } wr | ga\ V(X
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a] cal] cal] ca U]a%l/i\r% (1.23 g, 11.5 mmol). Afier 15 min., the mixture was treated with sodium
triacetoxyborohydride (NaBH(OAc),) (6.84 g, 33.0 mmol) and stirred for 18 hours. The
mixture was poured into a sat. ag. NaHCO; soin. (100 mL) and stirred for 1/2 hour. The
layers were separated and extracted with CH.Cl; (2 x 50 mL). The organic layer was washed
10 with a saturated (sat.) aqueous (aq.) sodium bicarbonate (NaHCO3) soln. (2 x 50 mL), H.0O
(50 mL), brine (50 mL), dried through a cotton plug, concentrated and purified by
chromatography on Silica gel eluting with 10%EtOAc/hexanes to provide product as an oil
(1.45 g, 45%). (TLC 25%EtOAc/hexanes R; 0.76). 'H NMR (CDCl,) & 7.12 (m, 4H), 6.89 (m,
2H), 6.74 (d, J=8.0 Hz, 1H), 6.64 (d, J=8.0 Hz, 1H), 3.87 (s, 3H), 3.41 (AB d, J=14.2 Hz, 1H),
15 3.38 (AB d, J=14.2 Hz, 1H), 2.87-2.70 (m, 5H), 2.36-2.23 (m, 3H), 1.85 (br AB d, J=12.1 Hz,
1H), 1.77 (br AB d,. J=12.1 Hz, 1H). This oil was dissolved in a minimum of methanol
(MeOH), stirred, and saturated with Et,0. After 18 hours the white solids were filiered. H
NMR (CD,OD) & 7.44 (m, 5H), 7.15 (, J=8.0 Hz, 1H), 6.85 (d, J=8.0 Hz, 1H), 6.68 (d, J=8.0
Hz, 1H), 4.27 (AB d, J=13.0 Hz, 1H), 4.15 (AB d, J=13.0 Hz, 1H), 3.84 (s, 3H), 3.47 (brd ,
20 J=12.3 Hz, 1H), 3.36-3.19 (m, 4H), 2.98 (AB dd, J=18.7,7.2 Hz, 1H), 2.85 (AB d, J=18.7 Hz,
1H), 2.60 (br s, 1H), 2.00 (AB d, J=13.0 Hz, 1H), 1.87 (AB d, J= 13.0 Hz, 1H). mp 210-212°C
EXAMPLE 3
6-METHOXY-11-AZA-TRICYCLO[7.3.1 .07"7[IB|DECA-2(Z),3,5-TRIENE
HYDROCHLORIDE
25 11-Benzyl-6-methoxy-11-aza-tricyclo[7.3.1.0%" jtrideca-2(7),3,5-triene hydrochloride
(525 mg, 1.64 mmol), ammonium formate (2.07 g, 32.0 mmol) and 10% palladium hydroxide
on carbon (Pd(OH)./C) (200 mg) were combined in MeOH (30 mL) and refluxed for 2 hours.
The mixture was filtered hot through Celite and the filtrate concentrated then azeotroped
from MeOH (5 x 50 mL) to yield a solid. This was recrystallized from MeOH/Et;O to provide
30 a white solid (306 mg, 81%). 'H NMR (free base, CDClL) 8 7.15 (, J=8.0 Hz, 1H), 6.74 (d,
J=8.0 Hz, 1H), 6.63 (d, J=8.0 Hz, 1H), 3.82 (s, 3H), 3.34 (br d, J=13.0 Hz, 1H), 3.11-3.02 (m,
4H), 2.94 (AB d, J=18.3 Hz, 1H), 2.87 (AB dd, J=18.3,6.5 Hz, 1H), 2.41 (br s, 1H), 1.91 (AB
q, 2H). GSMS nve 203 (M'). mp 272-274 °C.
EXAMPLE 4
35 11-AZA-TRICYCLO[7.3.1 .0"7|IBIDECA-2(Z),S,S—TRIEN-B—OL
6-Methoxy-11-aza-tricyclo[7.3.1.0*"}trideca-2(7),3,5-triene  hydrochloride ..(55.. mg,
0.23 mmol) was brought to reflux in 48% aq. hydrobronic acid (HBr) (5 mL). After 1 hour the
solution was cooled and poured into 1N aq. NaOH soln. adjusted to pH 10 and product was
extracted with EtOAc (3 x 40 mL). The organic layer was washed with brine (50 mL), dried

40 (MgSO,) and concentrated to a white solid, which was recrystallized from EtOAc/hexanes (20
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()-m!1 s@10%bKeny (rpatad wns@m%mm( 2-5M hexanes soln., 125 mmol) over 5 min. After

LMNOPQ_d~_@ 1 § m‘rryb@l °f /ﬁd% rﬂi%m%reatedwnn clopent-3-enecarboxylic acid
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10%4 & () - Y(10%d fhitdreFids?pdured Iifo 1N aq. HCI soin. (200 mL) and shaken. The layers were
separated and the aq. layer extracted with EtOAc (3 x 100 mL). The organic layer was
washed with H,0O (50 mL), sat. aq. NaHCO; soin. (100 mL), and brine (50 mL), dried
(Na>SO,), filtered through a Silica plug and concentrated to an oil (21.0 g, 78%). (TLC

20 30%EtOAc/ hexanes R; 0.43). GCMS m/e 220 (M'). This material was converted to the title
compound by the methods described in Example 2C-G and Example 1G. (TLC
10%MeOH/CH,Cl, (NH) Ry 0.20). 'H NMR (CD,0D) 5 7.24 (m, 1H), 7.01 (m, 2H), 3.36 (d,
J=13.0 Hz, 1H), 3.33-3.10 (m, 5H), 2.90 (d, J=18.5 Hz, 1H), 2.60 (m, 1H), 2.13 (AB d, J=13.0
Hz, 1H), 1.97 (AB d, J= 13.0 Hz, 1H). mp 240-241 °C.

25 EXAMPLE 6

11-BENZYL-5-METHOXY-11-AZA-TRICYCLO[7.3.1.0*"ITRIDECA-2(7),3.5-TRIENE
HYDROCHLORIDE
A) Cyclopent-3-enyl-(2,5-dimethoxy-phenyl)}-methanone (For a discussion of
halogen-metal exchange, see: Parham, W. E.; Bradsher, C. K. Acc. Chem. Res. 1982, 15,
30 300.)

2-Bromo-1,4-dimethoxy-benzene (42.2 g, 195 mmol) was stirred in Et,O (200 mlL)

under N, at -78 °C. The resulting precipitate was dissolved by the addition of THF (50 mL).

To the resulting solution was added n-Buli (78 mL, 2.5M in hexanes, 185 mmofl) over 10

min. After stiming 10 min., the yellow solution was treated with cyclopent-3-enecarboxylic

35 acid methoxy-methyl-amide (28.15 g, 188 mmol) in Et,O (50 mL) over 10 min., then the
mixture was stirred for 18 hours (the cooling bath evaporated ovemight). The mixture. was.
poured into 10% aq. HCI soln. (400 mL) and shaken. The layers were separated and the aq.

layer extracted with Et;,0 (3 x 50 mL). The organic layer was washed with H,O (50 mL), a

sat. aq. NaHCO; soin. (100 mL), dried (Na,SO,), filtered through a silica plug and

40 concentrated to an oil (43.0 g, 99%). (In a separate experiment, THF was successfully
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12((3((33'( L (18‘(’/8((3%(( (j\@séﬂi%ﬁ(%:ﬂaha@hﬁo 56) 781 NMR @DERFPS1 (nh; 481918 & () .80 6f4, ()
: 9.0 Hz, 1H), 5.89 (br s, 2H), 4.06 m, 1H), 3.79 (s, 3H), 2.76 (m, 4H). GCMS m/e 218 (M').
C) Trifluoro-methanesulfonic _acid__2-{cyclopent-3-enecarbonyl)-4-methoxy-phenyl
ester
15 Cyclopent-3-enyl-(2-hydroxy-5-methoxy-phenyl)}-methanone (39.5 g crude, 172
mmol) and pyridine (28.7 g, 362 mmol) were stirred in CH,Cl, (300 mL) at -78 °C under N..
To this a solution trifluoromethane sulfonic anhydride (63.8 g, 226 mmol) in CH,Cl; (100 mL)
was added dropwise over 1/2 hour. The mixture was allowed to warm to ambient
temperature and stirred 1h then poured into a 1N aq. HC! soln. (250 mL). The mixture was
20 shaken, the layers were separated, and the organic layer was washed with a1N aq. HCI soln.
(3 x 150 mbL), H.O (2 x 100 mL), a sat. aq. NaHCO, soin. (100 mL) and, finally, brine (100
mbL). The organic layer was dried through a cotton plug and concentrated to an oil which was
chromatographed through a Silica gel plug eluting with 10%EtOAc/hexanes to afford after
concentration an oil (55.7 g, 83% over 2 steps). GCMS m/e 350 (M").
25 D) S-Methoxytricyclo[7.2.1.0%"ldodeca-2(7),3.5,10-tetraene-8-one
Trifluoro-methanesulfonic acid 2-(cyclopent-3-enecarbonyl)-4-methoxy-phenyl ester
(19.09 g, 54.5 mmol) was dissolved in DMF (100 mL) under a N, atmosphere and treated
with diisopropylethylamine (10.6 g, 82.0 mmol), potassium acetate (1.07 g, 11.0 mmol) and
1,3-bis(diphenylphosphino)propane (2.25 g, 5.46 mmol). This mixture was stimed and
30 depassed (3 vacuum/N, purge cycles) then treated with paliadium acetate (0.49 g, 2.18
mmof). After stirring 20 min. the mixture was warmed to 120 °C for 18 hours, cooled and
poured into brine (300 mL). The resulting mixture was extracted with EtOAc (4 x 100 mL)
and the combined organic layer was washed with a sat. aq. NaHCO, soin. (100 mL), H0
(100 mL), brine (100 mL), dried (MgSO,), filtered, concentrated and chromatographed on
35 silica gel to provide an oil (10.4 g, 95%). (elute w/ 7%EtOAc/hexanes). 'H NMR (CDCL) 5
7.41.(d, J=2.8 Hz, 1H), 7.03 (d, J=8.0, Hz, 1H), 6.88 (dd, J=8.0,2.8 Hz, 1H), 6.72 (dd,
J=5.2,3.0 Hz,1H), 6.06 (dd, J=5.2,3.2 Hz, 1H), 3.77 (s, 3H), 3.60 (dd, J=4.3,3.2 Hz, 1H), 3.44
(dd, J=5.0,3.4 Hz, 1H), 2.65 (AB m, 1H), 2.56 (br AB d, J=10.5 Hz, 1H). *C NMR (CDCk)
196.11, 158.87, 145.90, 140.34, 130.295, 129.94, 126.14, 119.42, 111.90, 55.61, 55.48,
40  49.08, 45.97. GCMS m/e 200 (M").
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L! 109& () - 4J SSCGGGGMRMW 3.).0%")dodedd2(7),3.5. 10-tetraene~8-one (9.41 g, 47 mmof) and

pulverized potassium hydroxide (KOH) (6.17 g, 110 mmol) were warmed in ethylene glycol
(50 mL) until solution occurred. The mixture was cooled to rt, treated with hydrazine hydrate
(6 mL, 190 mmol) and heated 1o reflux for 2 hours. The reflux condenser was replaced with
10 a distilling head and distillates were collected from 120-190 °C. The distillates were diluted
with H,O (100 mL) and extracted with EtOAc (4 x 40 mL). The organic layer was washed
with H,0 (4 x 30 mL), brine (25 mL), dried (MgSO,), filtered and concentrated to an oil (8.2
g, 94%). (TLC 25%EtOAc/ hexanes R; 0.68). 'H NMR (CDCI;) 5 6.92 (d, J=8.0 Hz, 1H), 6.88
(m, 2H), 6.25 (dd, J=5.1,2.5 Hz, 1H), 5.79 (dd, J=5.1,2.4 Hz, 1H), 3.77 (s, 3H), 3.31 (br s,
15 1H), 3.01-2.94 (2H), 2.56 (d, J=16.5 Hz, 1H), 2.22 (m, 1H), 1.85 (d, J=10.0 Hz, 1H). GCMS
m/e 186 (M").
F) 5-Methoxy-10,11-dihydroxytricyclo[7.2.1.0*"/dodeca-2(7),3,5,10-triene
5-Methoxytricyclo[7.2.1.0%"}dodeca-2(7),3,5,10-tetraene (6.66 g, 35.7 mmol) was
converted to the title compound as described in Example 2G to provide an oil (7.88 g,
20  100%). (TLC 10%MeOH/CH,Cl; R; 0.44). 'H NMR (CDCl) 5 6.95 (d, J=8.0 Hz, 1H), 6.83 (dd,
J=8.0,2.5 Hz, 1H), 6.56 (br s, 1H), 4.00 (s, 3H), 3.77 (m, 3H), 3.04-2.99 (m, 2H), 2.69 (d,
J=13.0 Hz, 1H), 2.41 (br s, 1H), 2.33 (br s, 1H), 2.22 (m, 1H), 1.52 (d, J=11.5 Hz, 1H).

G) 11-Benzyl-5-methoxy-11-aza-tricyclo[7.3.1.0° trideca-2(7),3.5-triene
hydrochloride
25 5-Methoxy-10,11-dihydroxytricyclo[7.2.1.0>")dodeca-2(7),3,5,10-triene (18.0 g, 70.0

mmol) was stirred at 0 °C in CH,Cl, (150 mL) and treated with lead tetraacetate (Pb(OAC),)
(35.0 g, 79.0 mmol). After 30 min. the mixture was filtered through a Celite pad and rinsed
with CH.Cl, (50 mL). To the slired filtrate was added AcOH (23.7 g, 395 mmol) and benzyl
amine (8.50 g, 79.0 mmol). After 15 min., the mixture was treated with NaBH(OAc); (50.2 g,
30 237 mmol) and stirred for 18 hours. The mixture was poured into a sat. ag. Na,CO; soln,
(100 mL) stirred for 1/2 hour. The layers were separated and extracted with CH.Cl, (2 x 100
mL). The organic layer was washed with a sat. ag. Na,CO;, soln. (2 x 50 mL), H,O (50 mL),
and then brine (50 mL), dried through a cotton plug and concentrated to an oil.
Chromatography on silica gel eluting with 5%EtOAc/hexanes provided product as an oil (9.48
35 g, 41%). (TLC 25%EtOAc/hexanes R; 0.69). 'H NMR (CDCh) 5 7.15 (m, 3H), 6.92 (m, 3H),
6.71 (br s, 1H), 6.67 (dd, J=8.0,2.5 Hz, 1H), 3.83 (s, 3H), 3.99 (s, 2H), 3.07 (AB dd,
J=17.5,7.0 Hz, 1H), 2.85 (br s, 1H), 2.83 (m, 1H), 2.79 (AB d, J=17.5 Hz, 1H), 2.70 (br d,
J=10.5 Hz, 1H), 2.35 (dd, J=10.5,2.0 Hz, 1H), 2.27 (dd, J=10.2,2.0 Hz, 1H), 2.15 (br s, 1H),
1.86 (AB @, J=12.3 Hz, 1H), 1.78 (AB d, J=12.3 Hz, 1H). GCMS m/e 293 (M"). This material
40 was dissolved in excess 1N HCl| MeOH and concentrated. The solids were dissolved in a
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2H), 4.28 (AB d, J=13.5 Hz, 1H), 4.16 (AB d, J=13.5 Hz, 1H), 3.76 (s, 3H), 3.48 (brd , J=12.0
Hz, 1H), 3.35-3.20 (m, 5H), 2.98 (AB d, J=18.4 Hz, 1H), 2.54 (br s, 1H), 2.01 (AB d, J=12.0
Hz, 1H), 1.88 (AB d, J= 12.0 Hz, 1H). mp 233-234 °C.
10 EXAMPLE 7
11-BENZYL-11-AZA-TRICYCLOI7.3.1.0*ITRIDECA-2(7),3,5-TRIEN-5-OL
HYDROCHLORIDE
11-Benzyl-5-methoxy-11-aza-tricyclo[7.3.1.0% trideca-2(7),3,5-triene (203 mg, 0.62
mmol) was brought to reflux in 48%HBr (5 mL). After 1 hour the solution was cooled and
15 poured into an aq. NH,OH soln., the pH was adjusted to ~9 and the product was extracted
with EtOAc (3 x 40 mL). The organic layer was washed with brine (50 mL), dried (MgSO,)
and concentrated to an oil. (TLC 25%EtOAc/hexanes (NHi:) R; 0.37). This material was
dissolved in excess 1N HCl in MeOH and concentrated. Recrystallization from MeOH/Et,0
provided a solid (154 mg, 80%). 'H NMR (CDClsy) § 7.42 (m, 5H), 6.90 (d, J=8.0 Hz, 1H),
20 6.60 (m, 2H), 4.27 (AB d, J=13.0 Hz, 1H), 4.15 (AB d, J=13.0 Hz, 1H), 3.47 (d, J=12.2 Hz,
1H), 3.33-3.15 (5H), 2.86 (d, J=18.0 Hz, 1H), 2.52 (br s, 1H), 1.89 (AB d, J=12.5 Hz, 1H),
1.88 (AB d, J=12.5 Hz, 1H). mp 251-253 °C.
EXAMPLE 8
5-METHOXY-11-AZA-TRICYCLO[7.3.1.0*[TRIDECA-2(7).3.5-TRIENE
25 HYDROCHLORIDE
11-Benzyl-5-methoxy-11-aza-tricyclo{7.3.1 .0"7]trideca-2(7) ,3,5-triene  hydrochloride
(206 mg, 0.63 mmol) was converted to the title compound by the method described in
Example 3 to provide a white solid (322 mg, 81%). (TLC 10 %MeOH/CH,Cl; (NH3) R, 0.48).
'H NMR (CDOD) 5 7.08 (d, J=8.0 Hz, 1H), 6.77 (m, 2H), 3.76 (s, 3H), 3.31-3.12 (m, 6H),
30 2.98 (ABd, J=18.4 Hz, 1H), 2.43 (br s, 1H), 2.10 (AB d, J=13.0 Hz, 1H), 1.94 (AB d, J= 13.0
Hz, 1H). GSMS m/e 203 (M"). mp 253.5-256 °C.

EXAMPLE 9
11-AZA-TRICYCLO[7.3.1.0*"ITRIDECA-2(7),3.5-TRIEN-5-OL HYDROCHLORIDE
5-Methoxy-11-aza-tricyclof7.3.1.0%"ltrideca-2(7),3,5-triene hydrochloride (187 mg,

35 0.78 mmol) was brought to reflux in 48%HBr (5 mL). After 1 hour the solution was cooled
and poured into ag. NH,OH soln., the pH was adjusted to ~9 and the product was extracted
with EtOAc (3 x 40 mL). The organic layer was washed with brine (50 mL), dried (MgSO.,)
and concentrated to a solid. (TLC 10 %MeOH/CH:Cl; (NH;) Ry 0.13). This material was
dissolved in excess 1N HCl MeOH and concentrated. Recrystallization from MeOH/Et,0

40 provided a solid (70 mg, 40%). 'H NMR (CD,OD) & 6.99 (d, J=8.0 Hz, 1H), 6.63 (m, 2H),
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5-DIFLUOROMETHOXY-11-AZA-TRICYCLOI7.3.1.0* TTRIDECA-2(7).3.5-TRIENE
20 HYDROCHLORIDE
11-Benzyl-5-diflucromethoxy-11-aza-tricycio[7.3.1 .02'7]trideca-2( 7),3,5-triene (620
mg, 1.88 mmol) was converted to the title compound as described in Example 3. The HC!
salt was generated as in Example 9 to provide product as a white powder (280 mg, 54%).
'H NMR (CDCl) & 7.42 (m, 5H), 7.01 (d, J=9.0 Hz, 1H), 6.92 (m, 2H), 6.48 {t, J=74 Hz, 1H),
25 3.37 (d, J=13.0 Hz, 1H), 3.18-3.04 (6H), 2.39 (br s, 1H), 1.95 (br s, 2H). GCMS m/e 239
(M"). mp 230-234 °C.

EXAMPLE 12
11-BENZYL-5-ETHOXY-11-AZA-TRICYCLO[7.3.1.0*ITRIDECA-2(7) 3,5-TRIENE
HYDROCHLORIDE (For a review, see: Mitsunobu, O, Synthesis, 1981, 1.)

30 11-Benzyl-11-aza-tricyclo[7.3.1.0%trideca-2(7),3,5-trien-5-ol (208 mg, 0.75 mmol),
ethano! (69 mg, 1.49 mmol) and triphenylphosphine (391 mg, 1.49 mmol) were stirred
under N, at 0°C in THF (2.5 mL). To this was added diethylazodicarboxylate (259 mg, 1.49
mmol) dropwise. After 18 hours, the reaction was concentrated, diluted with Et,O (20 mL)
and extracted with 1% aq. phosphoric acid (H,PO,) soln. (3 x 20 mL). The combined agq.

35 layer was extracted with Et;O (10 mL) and then basified to pH 10 with 1N NaOH soln.
Product was extracted with EtOAC (3 x 20 mL) and the combined organic layer was washed
with 1N NaOH soin. (20 mL) and brine (20 mL). The solution was dried (MgSO,), filtered
and evaporated to an oil (170 mg, 74%). (TLC 17%EtOAc/hexanes (NH3) R, 0.76). 'H NMR
(CDCly) § 7.12 (m, 3H), 6.91 (m, 2H), 6.86 (d, J=8.0 Hz, 1H), 6.68 (br s, 1H), 6.63 (dd,
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11-Benzyl-5-Ethoxy-11-aza-tricyclo[7.3.1.0%"trideca-2(7),3,5-triene  hydrochloride
(160 mg, mmol), ammonium formate (220 mg, 3.49 mmol) and 10%Pd{OH)./C (100 mg)
15  were combined in methanol (MeOH) '(5 ml) and warmed to refiux for 15 min. The mixture
was cooled, filtered, concentrated, diluted with sat. aq. Na;CO; soln. and extracted with
EtOAc (3 x 20 mL). The extracts were dried (MgSO,), filtered and concentrated to an oil
(94 mg, 83%). (TLC 50%EtOAc/hexanes (NH,) Ry 0.20). 'H NMR (CDCly) & 6.90 (d, J=9.0
Hz, 1H), 6.66 (2H), 3.97 (m, 2H), 3.08 (dd, J=18.0,6.0 Hz, 1H), 2.84 (m, 3H), 2.76-2.65
20 (3H), 1.96 (m, 2H), 1.88 (d, J=11.0 Hz, 1H), 1.38 (t, J=7.0 Hz, 3H). This material was
dissolved in excess 1N HCI MeOH and concentrated. Recrystallization from CHZCiy/Et,0
provided a solid (74 mg, 68%). mp 243-245 °C. )
EXAMPLE 14
5-|ISOPROPOXY-11-AZA-TRICYCLO[7.3.1.0*"ITRIDECA-2(7),3.5-TRIENE
25 HYDROCHLORIDE
11-Benzyl-11-aza-tricyclo[7.3.1.0*"trideca-2(7),3,5-trien-5-0! (208 mg, 0.75 mmol)
and isopropyl alcohol (90 mg, 1.49 mmol) were converted to the title compound as
described in Examples 12. (TLC of intermediate benzyl compound, 17%EtOAc/hexanes R,
0.78). GCMS mv/e 321 (M"). Deprotection and conversion to the satt as described in
30 Example 13 provided a solid (83 mg, 42% overall). (TLC of title compound, TLC
50%EtOAc/hexanes (NHa) R; 0.10). 'H NMR (CDCh) & 'H NMR (CDCly) 5 6.89 (d, J=9.0 Hz,
1H), 6.66 (2H), 4.51 (m, 1H), 3.08 (dd, J=18.0,6.5 Hz, 1H), 2.98 (m, 3H), 2.78-2.68 (3H),
1.96 (m, 2H), 1.87 (d, J=11.0 Hz, 1H), 1.32 (t, J=5.5 Hz, 6H). mp 211-213 °C.
EXAMPLE 15
35 11-BENZYL -4-METHOXY-11-AZA-TRICYCLO[7.3.1.0*'[TRIDECA-2(7).3.5-
TRIENE HYDROCHLORIDE
A)_2-Cyclopent-3-enyimethyl-5-methoxy-phenol {For leading references, see: a)
Nagata, W.; Okada, K.; Aoki, T. Synthesis 1979, 365-368; b) Lau, C. K_; Williams, H. W. R,;
Tardiff, S.; Dufresne, C.; Scheigetz, J.; Belanger, P, C. Can. J. Chemn. 1989, 67, 1384-
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10  mmol). The mixture was stirred for 1 hour then warmed to reflux for 24 hours. The mixture
was concentrated, dissolved in CH>Cl; (200 mL) and washed with a sat. ag. NaHCO, soin. (3
x 50 mL). The combined organic layer was dried through a cotton piug, concentrated and
chromatographed on silica gel to provide an oil (3.85 g, 45%). (TLC 10%EtOAc/hexanes Ry
0.35). 'H NMR (CDCly) & 6.99 (d, J=8.0 Hz, 1H), 6.42 (dd, J=8.0,2.5 Hz, 1H), 6.36 (d, J=2.5
15  Hz, 1H), 5.67 (br s, 2H), 3.75 (s, 3H), 2.58 (m, 3H), 2.40 (m, 2H), 2.08 (m, 2H). GCMS m/e
204 (M").
B) Trifluoro-methanesutfonic acid 2-cyclopent-3-enylmethyl-5-methoxy-phenyl ester
2-Cyclopent-3-enyimethyl-5-methoxy-phenol (3.85 g, 19.0 mmol) was converted to
the title compound (4.92 g, 77%) by the method described in Example 1D. (TLC
20  10%CH,Ch/hexanes R, 0.52). 'H NMR (CDCly) & 7.21 (d, J=8.0 Hz, 1H), 6.86 (dd, J=8.0,2.5
Hz, 1H), 6.79 (d, J=2.5 Hz, 1H), 5.67 (br s, 2H), 3.79 (s, 3H), 2.70 (d, J=7.5 Hz, 2H), 2.59 (m,
1H), 2.43 (m, 2H), 2.03 (m, 2H).
C) 4-Methoxytricyclo[7.2.1.0*"idodeca-2(7).3,5,10-tetraene
Trifiuoro-methanesuifonic acid 2-cyclopent-3-enyimethyl-5-methoxy-phenyf ester
25 (2.00 g, 5.95 mmol) was dissoilved in DMF (10 mL) under a N; atmosphere and treated with
triethylamine (0.91 g, 8.92 mmol) and 1,3-bis(diphenylphosphino)propane (0.37 g, 0.89
mmol). This mixture was stirred and degassed (3 vacuum/N, purge cycles), and then treated
with palladium acetate (83 mg, 0.42 mmol). After stirring for 20 min. the mixture was
warmed to 100 °C for 18 hours, cooled and poured into brine (30 mL). The resulting mixture
30 was extracted with EtOAc (4 x 10 mL) and the combined organic layer was washed with sat.
aq. NaHCO; soin. (10 mL), H.O (10 mL), brine (10 mL), dried (MgSO.,), filtered and
evaporated to an oil. The oll was chromatographed on Silica gel (2%CH,Cl./hexanes) to
provide product as an oil (1.05 g, 95%). (TLC 10%EtOAc/ hexanes R; 0.52). 'H NMR (CDCl)
5 6.94 (d, J=8.0 Hz, 1H), 6.68 (dd, J=8.0,2.8 Hz, 1H), 6.59 (d, J=2.8 Hz, 1H), 6.23 (dd,
35  J=5.5,2.8 Hz,1H), 5.79 (dd, J=5.5,2.6 Hz, 1H), 3.77 (s, 3H), 3.28 (m, 1H), 2.96-2.89 (m, 2H),
2.49 (d, J=15.5 Hz, 1H), 2.19 (m, 1H), 1.85 (d, J=10.5 Hz, 1H). ®C NMR (CDCl,) 156.94,
144.07, 138.95, 131.24, 131.21, 126.34, 111.73, 111.45, 55.22, 45.10, 40.18, 38.47, 29.49.
GCMS m/e 188 (M").

D) 11-Benzyl-4-methoxy-11-aza-tricyclo[7.3.1 .02'7]1ﬁdeca-2m,3,5-tﬁene
40  hydrochloride
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15 EXAMPLE 16
4-METHOXY-11-AZA-TRICYCLOI7.3.1.0> ITRIDECA-2(7),3,5-TRIENE
HYDROCHLORIDE
11-Benzyl-4-methoxy-11-aza-tricyclo[7.3.1.0%"}trideca-2(7),3,5-triene  hydrochloride
(525 mg, 1.60 mmol) was converted to the title compound by the methods described in
20 Example 3 to provide a white solid (336 mg, 88%). (TLC 40%EtOAc/CH.CL, (NH3) Ry 0.22).
'H NMR (CD,OD) & 7.11 (d, J=8.5 Hz, 1H), 6.82 (dd, J=8.5,2.5 Hz, 1H), 6.75 (d, J=2.5 Hz,
1H), 3.76 (s, 3H), 3.34-3.16 (m, 6H), 2.86 (AB d, J=17.7Hz, 1H), 2.45 (m, 1H), 2.11 (AB d,
J=13.5 Hz, 1H), 1.94 (AB d, J= 13.5 Hz, 1H). 3¢ NMR (CDCl;) 158.47, 136.58, 130.15,
127.71, 114.11, 112.81, 54.32, 49.99, 49.47, 32.16, 31.97, 27.15, 25.70. mp 259-261 °C.
25 EXAMPLE 17
11-AZA-TRICYCLO[7.3.1.0>'TTRIDECA-2(7).3,5-TRIEN-4-OL
4-Methoxy-1 1-aza-tn'cyclo[7.3.1.0’*7]trideca-2(7),3,5-tﬁene hydrochloride (120 mg,
0.50 mmol) was brought to reflux in 48%HBr (2 mL). After 1 hour the solution was cooled
and poured into a 1N aq. NaOH soin. adjusted to pH 10 and product was extracted with
30 EtOAc (3 x 40 mL). The organic layer was washed with brine (50 mL), dried (MgSO,) and
concentrated to a white solid which was recrystallized from Et.O/hexanes (40 mg, 42%).
(TLC 50%EtOAc/CH.Cl, Ry 0.15). 'H NMR (CDCl,y) & 6.96 (d, J=8.0 Hz, 1H), 6.60 (dd,
J=8.0,2.5 Hz, 1H), 6.46 (d, J=2.5 Hz, 1H), 3.31 (m, 1H), 3.03 (dd, J=17.0,6.0 Hz, 1H), 2.85
(m, 2H,NH), 2.73 (m, 3H), 1.99 (m, 2H), 1.87 (AB d, J= 12.5 Hz, 1H). mp 215-217 °C.
35 EXAMPLE 18

HYDROCHLORIDE
The title compound was prepared from pheno!l according to the procedures described
in Example 15. (TLC 10%EtOAc/ hexanes (NH:) R; 0.76). 'H NMR (CD,0D) 5 7.42 (m, 5H),
40 7.22 (m, 2H), 7.15 (t, J=7.5 Hz, 1H), 7.10 (t, J=7.5 Hz, 1H), 4.28 (AB d, J=13.0 Hz, 1H), 4.18
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EXAMPLE 19
11-AZA-TRICYCLO[7.3.1.02" [TRIDECA-2(7).3,.5-TRIENE HYDROCHLORIDE
10 11-Benzy!l-11-aza-tricyclo[7.3.1.0% Jtrideca-2(7),3,5-triene  hydrochioride (150 mg,
0.50 mmol) was converted to the title compound as described in Example 3. (TLC
20%EtOAc/hexanes (NHa) Ry 0.20). 'H NMR (CD;OD) 5 7.26-7.17 (m, 4H), 3.37-3.18 (m,
6H), 2.92 (d, J=18.2 Hz, 1H), 2.48 (m, 1H), 2.13 (AB d, J=13.0 Hz, 1H), 1.97 (AB d, J= 13.0
Hz, 1H). °C NMR (CDCl,) 5 136.08, 135.67, 120.43, 128.78, 127.30, 126.42, 49.90, 49.05,
15  32.67, 31. 86, 27.15, 25.60. mp 227-228 °C.
EXAMPLE 20

4-NITRO-11-AZA-TRICYCLO[7.3.1.0%"ITRIDECA-2(7).3.5-TRIENE
HYDROCHLORIDE

. 2.2 2-trifluoro-ethanone
20 11-Aza-tricyclo[7.3.1 o2 7]tndeca-2(7) 3,5-triene (1.22 g, 7.08 mmol) was stimed at 0
°C in CH,Cl, (10 mL) and treated with triethylamine (0.94 mL, 10.6 mmol) followed by TFAA

{1.90 mL, 14.2 mmol). After ~1 hour, the solution was poured into 0.5 N HCI (200 mL) and
the layers separated. The aq. layer was extracted with CH,Cl, (3 x 50 mL) and the combined
organic layer was washed with 0.5 N HCI (50 mL), H.O (2 x 50 mL) and sat. aq. NaHCO,
25 soln. (50 mL). This solution was dried through a cotton plug, then diluted with ~3% EtOAc
and filtered through a 2 inch silica pad eluted with ~3% EtOAc/CH.Cl,. Concentration
afforded a clear oil (1.90 g, 99%). 'H NMR (CDCh) 5 7.15-7.02 (4H), 4.67 (d, J=13.0 Hz,
1/2H), 4.42 (d, J=13.0 Hz, 1/2H), 4.03 (d, J=13.0 Hz, 1/2H), 3.81 (d, J=13.0 Hz, 1/2H), 3.44
(d, J=13.0 Hz, 1H), 3.28-2.99 (3H), (d, J=18.0 Hz, 1H), 2.37 (br s, 1/2H), 2.30 (br s, 1/2H),
30 2.04 (ABd, 2H). GCMS m/e 269 (M").
B) ~Nitro-11-aza-tricyclo[7.3.1.0*"Itrideca-2(7).3.5-triene hydrochloride
The title compound was prepared as follows, based on the method described by
Coon et al., J. Org. Chem., 1973, 25, 4243. To a solution of trifluoromethanesulfonic acid
(0.94 ml, 10.6 mmol) in CH.Cl, (10 mi ) stirred at 0 °C was slowly added nitric acid (0.60 m|,
35 14.1 mmol) generating a white precipitate. After 10 minutes the resulting mixture was cooled
to .78 °C and treated with. 1-(11»aza-tricyclo[7.3.1.0’"7]tﬁdeca-2(7-).3.5-trien-11-yl)-2.2.2-~
trifluoro-ethanone (1.9 g, 7.08 mmol) in CH,Cl, (15 ml) dropwise over 5 minutes. The
reaction was stirred at -78 *C for 2h then warmed to 0 *C for 1/2 hour. The reaction mixture
was poured into a stired ice (50 g). The layers were separated and the aq. layer back
40 extracted with CH,Ci; (3 x 30 mi). The organic layer was combined and washed with H,0 (3
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with H,O and extracted with CH,Cl, (3 x 40 mL). The product was extracted into 1N aq. HC!
soln. (3 x 40 mL) which was washed with EtOAc then neutralized with a sai. aq. Na,CO; soin.

20 to pH~10. Product was extracted with CH,Cl, (3 x 40 ml), dried through a cotton plug,
concentrated to an oil. The oil was dissolved in MeOH and treated with 3N HC| EtOAc (4
mL) and concentrated, then dissolved in a minimum of CH,Cl, and the solution was saturated
with hexanes and stirred 18 hours. The product was collected by filtration (145 mg, 23%).
'H NMR (DMSO44) d 8.12 (d, J=2.5 Hz, 1H), 8.09 (d, J=8.0 Hz, 1H), 7.50 (dd, J=8.0,2.5 Hz,

25 1H), 3.25 (m, 3H), 3.08 (m, 3H), 2.88 (m, 2H), 2.27 (m,1H), 1.99 (d, J=11.0 Hz, 1H). GCMS
m/e 218 (M"). mp 215-220 °C.

EXAMPLE 21
5-NITRO-11-AZA-TRICYCLOI[7.3.1.0> ITRIDECA-2(7).3.5-TRIENE
HYDROCHLORIDE
30 The other meta substituted isomer from above, 2,2,2-trifluoro-1-(5-nitro-11-aza-
tricyclo[7.3.1.0%" jtrideca-2(7),3,5-trien-11-yl)-ethanone (TLC 30%EtOAc/hexanes, R 0.13)
was converted to the title compound by the method in Example 20C. 'H NMR free base
(CDCls) § 8.01 (d, J=2.0 Hz, 1H), 7.85 (dd, J=8.0,2.0 Hz, 1H), 7.17 (d, J=8.0 Hz, 1H), 3.16
(dd, J=18.0,6.5 Hz, 1H), 3.10-2.97 (4H), 2.89 (d, J=18.0 Hz, 1H), 2.78 (d, J=12.0 Hz, 1H),
35 212 (m, 1H), 2.02 (d, J=12.5 Hz, 1H), 1.88 (d, J=12.5 Hz, 1H). Conversion to the salt as in
Example 20C provides a solid mp 245-255 °C,
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11-Benzyl-5-fluoro-11-aza-tricyclo[7.3.1 .02'7]trideca-2(7),3,5-tﬂene hydrochloride (310
mg, 0.94 mmol) was converted to the title compound by the methods described in Exampie 3
to yield a white solid (140 mg, 65%). 'H NMR (CD;0D) 5 7.22 (m, 1H), 6.93 (m, 2H), 3.38-
3.14 (6H), 2.93 (d, J=18.5 Hz, 1H), 2.45 (m, 1H), 2.17 (AB d, J=13.0 Hz, 1H), 1.94 (AB d, J=
30 13.0 Hz, 1H). mp 286-287 °C.

EXAMPLE 25
5,7-DIOXA-14-AZATETRACYCLO[10.3.1.0* . 0*}JHEXADECA-2(10),3.8-TRIENE

HYDROCHLORIDE
5-Bromo-6-methoxy-benzo{1,3]dioxole (Preparation described previously, see;
35 Getahun, Z.; Jurd, L.; Chuy, P. S.; Lin, C. M.; Hamel, E. J. Med. Chem. 1992, 35, 1058-1087.)
was converted to the title compound using methods described in Example 3 and Example 6
to yield a white solid (110 mg). 'H NMR (CD,OD) 5 8.65 (s, 2H), 5.88 (s, 2H), 3.33-3.12 (6H),
2.81 (d, J=18.0 Hz, 1H), 2.42 (m, 1H), 2.09 (AB d, J=12.5 Hz, 1H), 1.90 (AB d, J= 12.5 Hz,
1H). GCMS mve 217 (M"). APCI MS m/e 218.1 [(M + 1)]. mp 241-243 °C.
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| [:vU41ll = #104 ne!  #LOANR ()-- #10%P0& ()-- | ( #10%90& ()--
‘#10?/&J0/&' Q." . --ef ghuzh vU411l |, 10%9& ()- @1 " 10% %& (30 10%
{%& ()- | '10% %& H'BF’WW&G ez eEAhR!. Tltigeca-2(7).3\8Anene (3.00 g, 10 2
TLF#10% { % & ( phrvidh) wab tirdde’ét 0% i dH,C% (10 mL) and AcOH (5 mL) and treated with bromine (3.21
10 g, 20 mmol) in CH.CI> (10 mL) and AcOH (5 mL). Afier 18 hours the reaction was quenched
with 20% aq. NaHSO, soin. (100 mL). The product was extracted with CH,Cl; (3 x 40 mL)
and washed with sat. ag. NaHCO, soin. (3 x 50 mL). The combined organic layer was dried
through a cotton plug, concentrated and chromatographed on Silica gel to provide an oil
(1.05 g, 28%). (TLC 30%EtOAcMexanes R; 0.48). 'H NMR (CDCly) 5 7.13 (m, 3H), 6.91 (m,
15 3H), 6.68 (d, J=8.0 Hz, 1H), 3.90 (s, 3H), 3.36 (s, 2H), 2.86-2.79 (4H), 2.67 (br d, J=9.0 Hz,
1H), 2.31 (br s, 1H), 2.28 (br s, 1H), 2.22 (br s, 1H), 1.78 (AB d, J=13.0 Hz, 2H). GCMS m/e
373,371 (M").
EXAMPLE 27
11-BENZYL-6-HYDROXY-5-METHOXY-11-AZA-TRICYCLO[7.3.1.0>"ITRIDECA-
20 2(7).3.5-TRIENE
11-Benzyl-6-bromo-5-methoxy-11-aza-tricycio[7.3.1.0% ftrideca-2(7),3,5 -triene (1.05
g, 2.70 mmol) was stirred at -78 °C in anh. THF (10 mL) and treated with n-BuLi (1.08 mL.
2.5M soln. in hexanes, 2.70 mmol) dropwise over 1 min. After 10 min., trisopropyl borate
(559 mg, 2.97 mmof) was added and the mixture was allowed to warm to ambient
25 {emperature. The reaction was quenched with with sat. aq. NaHCO, soin. (50 mL) and the
product was extracted with EYOAc (3 x 20 mL). The organic layer was dried (MgSO.,), filtered
and evaporated to give an oil (640 mg, 67%). (TLC 30%EtOAc/hexanes R 0.18). This
material (640 mg, 1.81 mmol) was stirred in THF (10 mL) with 30% aq. hydrogen peroxide
soln. (205 mg, 1.81 mmol). After 18 hours the reaction was quenched with 20% aq. NaHSO,
30 soln. (10 mL). The mixture was diluted with sat. aq. NaHCO, soin. (50 mL) and product was
extracted with CH,Cl, (3 x 40 mL). The organic layer washed with sat. aq. NaHCO, soin. (3 x
50 mL), dried through a cotton plug, concentrated and chromatographed on Silica gel to
provide an oil (360 mg, 64%). (TLC 40%EtOAc/hexanes R, 0.44). 'H NMR (CDCly) & 7.14
(3H), 6.95 (2H), 6.67 (d, J=8.0 Hz, 1H), 6.52 (d, J=8.0 Hz, 1H), 3.89 (s, 3H), 3.40 (AB d, 2H),
35 2.88-2.83 (5H), 2.34-2.22 (3H), 1.79 (AB d, 2H). GCMS mv/e 309 (M").
EXAMPLE 28
6-HYDROXY-5-METHOXY-11-AZA-TRICYCLO[7.3.1.0*|ITRIDECA-2(7).3,5 -
TRIENE HYDROCHLORIDE
11-Benzyl-6-hydroxy-5-methoxy-11-aza-tricyclo[7.3.1.0 }trideca-2(7),3,5 -triene (58
40 mg, 0.18 mmol) was converted to the title compound according to the procedure described in
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Trifluoro-methanesulfonic  acid-11-benzyl-11-aza-tricyclo[7.3.1.0*"trideca-2(7),3,5-
25 trien-5-yl ester (258 mg, 0.63 mmol), potassium acetate (493 mg, 5.02 mmol) and 4-
trifluoromethyiphenyl boronic acid (141 mg, 0.94 mmol) were combined in 10/1 EtOH/MH,0 (5
mL). The mixture was degassed (3 vacuum/N; cycles), treated with
tetrakis(triphenylphosphine)palladium(0) (36.0 mg, 0.032 mmol) and warmed to 90 °C for
18h. The reaclion was cooled, dituted with H,O and extracted with Et,O (3 x 50 mL). The
30 organic layer was washed with brine (50 mL), dried MgSO,), filtered and concentrated to
provide an oil (60 mg, 23%). (TLC hexanes R; 0.16). 'H NMR (CDCl) 5 7.73 (d, J=8.5 Hz,
2H), 7.68 (d, J=8.5 Hz, 2H), 7.38 (d, J=2.0 Hz, 1H), 7.32 (dd, J=8.0,2.0 Hz, 1H), 7.10 (4H),
6.88 (m, 2H), 3.40 (s, 2H), 3.14 (dd, J= 17.5, 7.0 Hz, 1H), 2.94-2.87 (3H), 2.76 (d, J=10.5 Hz,
1H), 2.40 (dd, J=10.5,2.0 Hz, 1H), 2.33 (dd, J=10.5,2.0 Hz, 1H), 2.22 (br s, 1H), 1.91 (AB d,
35 J=12.5 Hz, 1H), 1.83 (AB d, J=12.5 Hz, 1H). GCMS m/e 407 (M)".
B), 5-(4-Trifluoromethyl-phenyl)-11-aza-tricyclo[7.3.1.0%"ltrideca-2(7) 3.5-triene
hydrochlioride
11-Benzyl-5-(4-Trifluoromethyl-phenyl)-11-aza-tricyclof7.3.1.0%"Jtrideca-2(7),3,5-
triene was converied to the title compound as described in Exampie 3. (TLC
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10 Trifluoro-methanesulfonic  acid-11-benzyl-11-aza-tricycio[7.3.1.0% jtrideca-2(7),3,5-
trien-5-yl ester and 4-methoxyphenyl boronic acid were converted 1o the title compound by
the methods described in Example 30. ‘H NMR (CD;OD) 6 7.57 (d, J=8.0 Hz, 2H), 7.42 (d,
J=2.0 Hz, 1H), 7.38 (dd, J=8.0,2.0 Hz, 1H), 7.18 (d, J=8.0 Hz, 1H), 6.97 (d, J=8.0 Hz, 2H),
3.81 (s, 3H), 3.48-3.08 (6H), 2.95 (d, J=18.0 Hz, 1H), 2.30 (br s, 1H), 2.10 (AB d, J=11.5 Hz,

15  1H), 1.97 (AB d, J=11.5 Hz, 1H).

EXAMPLE 32
11-AZA-TRICYCLO[7.3.1 .02'7ITRID_ECA-2( 7).3.5-TRIENE-5-CARBOXYLIC ACID
METHYL ESTER HYDROCHLORIDE (Based on Dolie, R. E.; Schmidt, S. J.; Kruse, L. 1. J.
Chem. Soc., Chem. Commun. 1987, 804-905.)

20 Trifluoro-methanesutfonic  acid-11-benzyl-11-aza-tricyclo[7.3.1 .02'7]irideca-2(7).3,5-
trien-5-yl ester (1.0 g, 2.26 mmol) was dissolved in DMSO (15 mL) and MeOH (2 mlL) and
treated with triethylamine (505 mg, 4.99 mmol), potassium acetate (22.0 mg, 0.23 mmol) and
1,3-bis(diphenylphosphino)propane (94.0 mg, 0.23 mmol). This mixture was stired and
degassed (3 vacuum/N, purge cycles) then treated with palladium acetate (51 mg, 0.23

25 mmol). The systemn was purged with carbon monoxide gas (CO(g)) at balloon pressure,
stirred 20 min., warmed to 100°C for 3 hours, cooled and then poured into brine (50 mL).
The resulting mixture was extracted with EtOAc (4 x 40 mL) and the combined organic layer
was washed with a sat. ag. NaHCO; soln. (100 mL), H,O (100 mL), brine (100 mL), dried
(MgSO,), fitered and evaporated to an oil. The oil, 11-benzyl-11-aza-

30 tricyclof7.3.1.0%"trideca-2(7),3,5-triene-5-carboxylic acid methy! ester, was chromatographed
on silica gel to provide an oil (280 mg, 38%). (TLC 10%EtOAc/ hexanes Ry 0.21). APCI MS
m/e 322.2 [(M + 1)°). This oil was converted into the title compound by the methods
described in Example 3. (TLC 10%CH,Cl,/MeOH (NH:) R, 0.21). 'H NMR (CD,0D) 5 7.87 (d,
J=2.0 Hz, 1H), 7.83 (dd, J=8.0,2.0 Hz,1H), 7.35 (d, J=8.0 Hz, 1H), 3.87 (s, 3H), 3.49-3.12

35 (6H), 2.97 (d, J=18.5 Hz, 1H), 2.52 (br s, 1H), 2.18 (AB d, J=11.5 Hz, 1H), 1.97 (AB d, J=11.5
Hz, 1H). mp 255-256 °C.
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1-Benzyl-11-aza-tn‘cyclo[7.3.1.02'7]trideca-2(7),3,5—tn'ene-5-carboxylic acid methyl
ester (180 mg, 0.62 mmol) was stirred under N, at -78 °C in anh. THF (15 mL) and treated
10  with excess methyl magnesiumbromide (~1 mL, 3M in THF). The resulting mixture was
allowed to warm to ambient temperature and quenched with a sat. aq. NH,Cl soin. (25 mL).
The product was exiracted with EIOAc (3 x 80 mL), washed with brine (50 mlL), dred
(MgS0.), filtered and evaporated to an oil (100 mg, 50%). GCMS m/e 321 (M’). This
material was converted to the title compound by the methods described in Example 3. H
15 NMR (CD,0D) 5 7.32 (OH), 7.24 (s, 1H), 7.18 (d, J=8.0 Hz, 1H), 7.08 (m, 1H), 3.50-3.12
(6H), 2.91 (d, J=18.5 Hz, 1H), 2.47 (br, s, 1H), 2.11 (AB d, J=11.5 Hz, 1H), 1.97 (AB d,
J=11.5 Hz, 1H), 1.15 (s, 6H). mp 80-81°C.
EXAMPLE 34
5-Pyridin-3-yl-11-aza-tricyclo[7.3.1.0%"trideca-2(7) 3 5-triene hydrochloride
20 Trifluoro-methanesulfonic acid 11-benzyl-11-aza-tricyclo[7.3.1.0%*"}trideca-2(7),3,5-
trien-5-yl ester and diethyl-pyridin-3-yl-borane were converted to the title compound by the
methods described in Example 30. 'H NMR (CD,OD) & 9.14 (br s, 1H), 8.78 (m, 2H), 8.08
(m, 1H), 7.69 (d, J=2.0 Hz, 1H), 7.62 (dd, J=8.0,2.0 Hz,1H), 7.43 (d, J=8.0 Hz, 1H), 3.43-3.18
(6H), 3.05 (d, J=18.5 Hz, 1H), 2.56 (brs, 1H), 2.18 (AB d, J=11.5 Hz, 1H), 2.02 (AB d, J=11.5
25 Hz, 1H). GCMS m/e 250 (M"). mp 240-242 °C.




1 & ()-M7|[:bUA10 | | (F#10% % ()-M| & 10% % ()- | |"10% %& ()% 4 OCT 2002
110% 9% ()-  SH10% 9% ()-Z ~ SH10% % ()-Z WH$Y&3| 0bU410

| ' 109% & & ()-10/ 940/ 940/ % | 3#10% 9&7IF) - " 3#10% 9%& ()- | @ MLOYBE () -

1 (f#10% %&' () - MB8o| [: bU410 | |y-1o%§%§)- 1> "10% & & ()-@

1110% & & ()-" (s 10% & & ()- I & ()-1 | n0% & & () - PX{Z9bUA10

"L "109%&& ()- L 110%R4 ompowd of hedetmilag’ ()- | f10% | & ()-- © "10%&& ()-

" 10%8& () - aqg| obU410 ¥ 10%&& () - (10l & 10| 210k 1110% & & ()- L

"109&& ()- "L "10%&R& ()- L "10%RR Wl 10%&& () -

d, glo%m&& ()-@!,glo% ()- @ 10%&R Do ) -

| MOY%&S ()-T5F| [:bU410 | |1' 10%&S 588 ()-- 101090’ () -
CG10%&& () - G 10%&S ()- |- 10%&& FGGH J{ZM@31010b& 10b&10b& °

G 10%&& ()- = G 10%& ()-!5 G 10% ()L3 G 10%&& () -
G 10%&& ()-IX] >, | [: I\/@BlOlO 1 #109%696& -0 C1#10% % & ()-0 | #10%49%4.& () -0

Ul #1094.94.& () -0 & ()-1,QB|[:-310% 16 | #109%84& () -0
1 #109DYD 8 0 m{%w Ckio)%f)%@i/’o%(i%/&&' I[ |# |#1oo/a/ ¥
1 #1096 () - 0P$8b1&§'1 w-@fh njugated, 4"@'% KBSt - G

wYl @109 ():)(;(G(;-CL)SIMOW&' () F100/<10°/¢(# | [:- 3100% I # Y#lOO/(%&' ()-#  Y#10%N
& () bA310% | | %ﬁ*%%émm et %ﬁ& el e ok
1 9" 1090&' () - mmn/ma im'nmba)el cYang.1 Wheremo/ 4904k {eym oNg=£L OO0
L& ()~ 1 | FAIQOaikiaminb (0, BLbRiRENin, co;kFé@QMR"I@szkIR‘vc{*wR‘foﬂW by *

(Co -Cs5) alkyl or aryl{Cq-Ca)alkyl-O- wherein said aryl is selected from phenyl and naphthyl,

15  heteroaryl-(Cq-Ca)alkyl or heteroaryl{Cq-Ca)alkyl-O-, wherein said heteroaryl is selected from five

to seven membered aromatic rings containing from one to four heteroatoms selected from oxygen,

nitrogen and sulfur, and X*(Co-Ce)alkoxy-(Co-Ce)alkyl, wherein X* is absent or X* is (Ci-

Ce)alkytamino or [(C4-Ce)alkyll;amino, and wherein the (Co-Cs)alkoxy-(Ce-Ce)alkyl moiety of said
Xz(Co-Ce)aIkoxy-(Co-Cs)alkyl contains at least one carbon atom, and wherein from one to three of

20 the carbon atoms of said (Co-Ce)alkoxy-(Co-Ce)alkyl moiety may optionally be replaced by an

oxygen, nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be

separated by at least two carbon atoms, and wherein any of the alkyl moieties of said (Co-
Ce)alkoxy-(Co-Cg)alkyl may be optionally substituted with from two to seven fluorine atoms, and

wherein one of the carbon atoms of each of the alkyl moieties of said aryl{C,.Cs)alkyl and said

25 heteroaryl-(Co-Cs)alkyl may optionally be replaced by an oxygen, nitrogen or sulfur atom, and

wherein each of the foregoing aryl and heteroaryl groups may optionally be substituted with one or

more substituents independently selected from (C, -Ce) alkyl optionally substituted with from one to

seven fluorine atoms, (C, -C) alkoxy optionally substituted with from two to seven fluorine atoms,

halo (e.q., chioro, fluoro, bromo or iodo), hydroxy, nitro, cyano, amino, {C, -Cg) alkylamino and [(C,

30 -GCs) alkyll; amino;

or R? and R, together with the carbons to which they are attached, form a four to seven

membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be

saturated or unsaturated, wherein from one to three of the nonfused carbon atoms of said

monogcyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part of

35 the benzo ring shown in formula |, may optionally and independently be replaced by a nitrogen,

oxygen or §ulfur, and wherein said monocyclic and bicyclic rings may optionally be substituted with
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2. A compound according to claim 1, wherein R? and R®, together with the benzo

ring of formula I, form a bicyclic ring system selected from the following:

R10
O o :
10
N @: >R @: R"
R o N

S 10 O\
Ova !
10

R
wherein R" and R" are selected, independently, from hydrogen and (C,-Ce)alkyl.
25 3. A compound according to claim 1, wherein R? and R® do not, together with the

benzo ring of formula [, form a bicyclic or tricyclic ring system.
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25 headache stroke, THI, obsesstve-compulswe disorder (OCD), psychosis, -Huntington's Chorea,

tardive” dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age related
cognitive : decline, epilepsy, including petit mal absence epilepsy, senile dementia of the
Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity disorder (ADHD)
and Tourette’s Syndrome in a mammal, comprising an amount of a compound according to claim

30 1 thatis effective in treating such disorder or condition and a pharmaceutically acceptable carmier.
10. The use of an amount of a compound according to claim 1 for the preparation
of a medicament for treating a disorder or condition selected from inflammatory bowe] disease,
irritable bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis,
35 vasoconstriction, anxiety, panic disorder, depression, bipolar disorder, autism, sleep disorders,
jet lag, amyotrophic lateral sclerosis (ALS), cognitive dysfunction, hypertension, bulimia,
anorexia, obesity, cardiac arrhythmias, gastric acid hypersecretion, ulcers, pheochromocytoma,
progressive supranuclear palsy, chemical dependencies and addictions, headache, stroke, TBI,
obsessive-compulsive disorder (OCD), psychosis, Huntington’s Chorea, tardive dyskinesia,
40 hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age related cognitive decline,
epilepsy, including petit mal absence epilepsy, senile dementia of the Alzheimer’s type (AD),
Parkinson’s disease (PD), attention deficit hyperactivity disorder (ADHD) and Tourette’s

Syndrome in 2 mammal.
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15 12. A compound of the formula
Z
R3 NP
(1)

R®
wherein Z is CH,, CF, or C(=0); R? and R® are defined as in claim 2; and P'is COOR'®
wherein R'® is allyl, 2,2,2-trichloroethy!l or (C-Ce)alkyl; -C(=O)NR°R® wherein R® and R® are
defined as in claim 1; -C(=0)H; -C(=0)(C,-Cs)alkyl wherein the alkyl moiety may optionally be
20  substituted with from 1 to 3 halo atoms; benzyl, t-butaxycarbonyl (t-Boc), or triflucroacetyl.
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13. A compound according to claim 1 selected from the group consisting of
11-Azatricyelo[7.3.1.02 T trideca-2(7),3,5-triene-S-carbonitrile;

11-Azatricyclo[7.3.1.02/ ltrideca-2(7),3,5-triene-4-carbonitrile;

1-[11-Azatricyclo[7.3.1.0% 7 |trideca-2(7),3,5-trien-6-yi]-1-ethanone;

1-[11-Azatricyclo[7.3.1 .02v7]trideca-2(7).3.5-trien-5-yl]-1 -propanone;
4-Fluoro-11-azatricyclof7.3.1 .02v7]trideca-2(7),3,5-triene-5—carbonitrile;
5-Fluoro-11-azatricyclo[7.3.1.02:7 Jtrideca-2(7),3,5-triene-4-carbonitrile;
1-[11-Azatricyclo[7.3.1.02,  Jtrideca-2(7),3,5-trien-4-yl}-1-ethanone;

1-[11-Azatricyclo[7.3.1 02 Ntrideca-2(7),3,5-trien-4-yi]-1-propanone;

6-Methyl-7-thia-5, 14-diazatetracyclo[10.3.1.02:10.0 4.8]hexadeca-2(10),3,5,8-tetraene;
6-Methyl-5,7, 14-triazatetracyclo[10.3.1.02:10 0% Blhexadeca-2(10),3,5,8-tetraene:;
6,7-Dimethyl-5,7, 14-triazatetracyclo[10.3.1.02:10.04.8 hexadeca-2(10),3,5,8-tetraene;
5,7,14-Triazatetracyclo[10.3.1.02:10,04.8]hexadeca-2(10),3,5,8-tetraene;

7-Methyl-5,7, 14-triazatetracyclo[10.3.1.02/10.0%.8]hexadeca-2(10),3,5,8-tetraene;
5,11,18-Triazapentacyclo[14.3.1.02:14 04.12,08,11jicosa-2(14),3,5,12-tetraene;
7-Ethyl-6-methyl-5.7,14-triazatetracyclof10,3.1.02:10.04.8)hexadeca-2(10),3,5,8-tetraene;
6-Methyl-7-propyl-5,7,14-triazatetracyclo[10.3.1.02:10,04 8Jhexadeca-2(10),3,6,8-tetraene;
7-Ethyl-5,7,14-triazatetracyclo[10.3.1.02:10,04:8)hexadeca-2(10),3,5,8-tetraene;
7-Butyl-6-methyl-5,7,14-trlazatetracyclo{10.3.1.0210,04.8]nexadecs-2(10),3,5,8-tetraene;
7-Isobutyl-6-methyl-5,7, 14-triazatetracyclo]10.3.1.02:10,04 8hexadeca-2(10),3 5,8-tetraene;
7-Butyl-5,7,14-triazatetracyclof10.3.1.02.10.04.8]nexadeca-2(10),3,5,8-tetraene;
7-Isobutyl-5,7,14-triazatetracyclo[10.3.1,02.10 04.Bjhexadeca-2(10),3,5,8-tetraene;
5,11,18-Triazapentacycio[14.3.1.02:74.04.12,05:10}icosa-2(14),3,10,12-tetraene;
5,6-Dimethyl-5,7,14-triazatetracycio[10.3.1,02:10.04.8 Jhexadeca-2(10),3,6,8-tetraene;
5-Ethyl-B-methyl-5,7,14-trlazatetracyelof10.3,1.02:10 04.8hexadeca-2(10),3,6,8-tetraene;
5-Methyl-5,7,14-triazatetracyclo[10.3.1.02:10.04 8Jhexadeca-2(10),3,6,8-tetraene;
5-Ethyl-5,7,14-triazatetracyclo[10.3.1.02:10,04.8Jhexadeca-2(10),3,6,8-tetraene;
6-Methyl-5-propyl-5,7, 14-triazatetracyclo{10.3.1.0%110,04.8Jhexadeca-2(10),3.6 8-tetraene;
5-1sobutyl-6-methyl-5,7, 14-triazatetracyclo[10.3.1.02: 10,04,8]hexadeca-2(10),3,6 8-tetraene;
5-Propyl-5,7,14-triazatetracyclo[10.3.1.02:10.04.8Jhexadeca-2(10),3,6,8-tetraene;
5-Isobutyl-5,7,14-triazatetracyclo[10.3.1.02:10,04.8hexadeca-2(10),3,6,8-tetraene;
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6-(Trifluoromethyl)-7-thia-5,14-diazatetracyclo[10.3.1.02:10 04.8jnexadeca-2(10),3,5,8-tetraene;

5,8,15-Triazatetracyclo[11.3.1.02: 11,048} heptadeca-2(11).3,5,7,9-pentaene;
7-Methyl-5,8,15-triazatetracyelo[11.3.1.02:11.04.Ojheptadeca-2(11),3,5,7.9-pentaene;
6-Methyl-5,8,15-triazatetracyclo[11.3.1.02:11.04.Hheptadeca-2(11),3,5,7,9-pentaene;
6,7-Dimethyl-5,8,15-triazatetracyelo[11.3.1 02,11 04,9 Jheptadeca-2(11),3,5,7,9-pentaene;,
7-Oxa-5,14-diazatetracyclof10.3.1.02:10,04.8]hexadeca-2(10),3,5,8-tetraene;
6-Methyi-7-oxa-5,14-diazatetracycio[10.3.1,02:10.04:8 jhexadeca-2(10),3,5.8-tetraene;
8-Ethyl-7-oxa-5,14-diazatetracycio{10 3.1.02:10.04.8 jhexadeca-2(10),3,5,8-tetraene;
8-Propyi-7-oxa-5,14-diazatetracyclo[10.3.1.02:10 04 .8]hexadeca-2(10),3,5,8-teiraene;
5-Methyl-7-0xa-6,14-dlazatetracyclo[10.3,1.02:10.04.8 Jnexadeca-2(10),3,5,8-tetraene;
5-Oxe-7,14-diazatetracyclo[10.3.1.02:10.04.8]hexadeca-2(10),3,6,8-tetraene;
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6-Methyl-5-oxa-7,14gliazatetracyclo[10.3.1.02:10.64.8 Jhexadeca-2(10),3,6,8-tetraene;
B-Ethyl-5-0xa-7,14-diazatetracycio[10 3.1.02:10,04.8 |hexadeca-2(10),3,6,8-tetraene;
6-Propyl-6-oxa-7,14-diazatetracyclo[10.3.1.02:10.04,8 Jhexadeca-2(10),3,6,8-tetraene;
7-Methyl-5-o0xa-8,14-diazatetracyclo[10.3.1.02: 10,04 8lhexadeca-2(10),3,8,8-tetraene;
4,5-Difluoro-11-azatricyclo[7.3.1.02:7 Jtrideca-2(7),3,5-triene;
4-chioro-5-fluoro-11-azatricyclo[7.3.1 .02»7]trideca-2(7),3.5-triene;
§-Chloro-4-fluoro-11-azatricyclof7.3.1 02T Yirideca-2(7),3,5-triene;
4-(1-Ethynyl)-5-fluoro-11-azatricyclo[7.3.1 .02-7]trideca-2(7),3,5-triene;
5-(1-Ethynyl)-4-fluoro-11-azatricyclo[7.3.1 .02'7]trideca-2(7),3,5-triene;
4,5-Dichloro-11-azatricyclo[7.3.1.02/ 7 jtrideca-2(7),3,5-trlene;

and pharmaceutically acceptable salts and optical isomers thereof.

14, A compound acearding to ¢claim 1 selected from the group consisting of

5,6-difluoro-11-aza-tricyclo[7.3.1.02: irideca-2,4,6-triene;
11-benzyl-6-methoxy-11-aza-tricyclo]7.3.1.0%7 trideca-2(7),3,5-triene;
6-methoxy-11-aza-tricyclo[7.3.1.02:7|trideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.02/7 Jtrideca-2(7),3.5-trien-6-ol;
8-fluoro-11-aza-tricyclo[7.3.1.0% trideca-2(7),3,5-riene;
11-benzyl-5-methoxy-11-aza-tricyclo[7.3.1.02: " trideca-2(7),3,5-triene;
11-benzyl-11-aza-tricyclo[7.3.1.0% 7 trideca-2(7),3,5-trien-5-0l;
5-methoxy-11-aza-tricyclo[7.3.1.02:7]trideca-2(7),3,5-triene;
11-aza-tricyclo(7.3.1.02.7 Jtrideca-2(7),3,5-trien-5-ol;
11-benzyl-5-difluoromethoxy-11-aza-tricyclo[7.3.1 .02»7]trideca-2(7),3,S-triene;
5-difluoromethoxy-11-aza-tricyclo[7.3,1 .0217]trideca-2(7),3.5-triene;
11-benzyl-5-ethoxy-11-aza-tricyelo[7.3.1 .02:T\trideca-2(7),3,5-triene;
5-ethoxy-11-aza-tricycle[7.3.1.02/7 ltrideca-2(7),3 5-triene;
5-isopropoxy-11-aza-tricyciof7.3.1.02: jtrideca-2(7),3,5-triene;
11-benzyl-4-methoxy-11-aza-tricyclo[7.3.1.02: Jtrideca-2(7),3,5-triene;
4-methoxy-11-aza-tricyclo[7.3.1.02/7 Jtrideca-2(7),3,5-triene;
11-aza-tricyclo{7.3.1.0%: T Jtrideca~2(7),3,5-trien-4-0l;
11-benzyl-11-aza-tricyclo[7.3.1.0%:/ Jirideca-2(7),3,5-iriene;
4-nitro-11-aza-tricyclo[7.3.1.02: 7 Jtrideca-2(7),3,5-triene;
5-nitro-11-aza-tricyclo[7.3.1 .02=7]trideca-2(7),3,5-triene;
3-nitro-11-aza-tricyclo[7.3.1.02:7 Ytrideca-2(7),3,5-triene;
11-benzyl-6-fluoro-11-aza-tricyelo[7.3.1.02: Jtrideca-2(7),3 5-triene;
5-fluoro-11-aza-tricyclo[7.3.1.02/7 Jirideca-2(7),3,5-triene;
5,7-dioxa-14-azatetracyclo[10.3.1.02:10,04.8)hexadeca-2(10),3,8-triene;
11-benzyl-8-bromo-5-methoxy-11-aza-tricyclo{7.3.1 .02-7]trideca—2(7),3,5 -triene;
11-benzyl-8-hydroxy-5-methoxy-11-aze-tricyclo[7.3.1.02: " jtrideca-2(7),3,5 -iriene;
6-hydroxy-5-methoxy-11-aza-tricyclo[7.3.1.02: T trideca-2(7),3,6 -triene;

trifftuoromethanesulfonic acid-11-benzyl-11-aza-tricyclo[7.3.1.0 2v7]trideca-2(7).3,5-trien-5-yl
ester;

5-(4-trifluoromethyl-phenyl)-11-aza-tricyclo(7.3.1 .02'7]trideca-2(7),3.s-triene;
5.(4-methoxy-phenyl)-11-aza-tricyclo[7.3.1.02:7 jtrideca-2(7),3,5-triene;
11-aza-tricyclo[7.3.1.0%:7 Jtrideca-2(7),3,5-triene-5-carboxylic acid methy} ester;
2-(11-aza-tricyclo[7.3.1 .02'7]trideca-2(7).3,5-trien—5-y!)-propan-2-oI;

5-pyridin-3-yl-11-aza-tricyclo[7.3.1.02.7}trideca-2(7),3,5-triene:
and pharmaceutically acceptable salts and optical isomers thereof.
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