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azapol ycyclic conpoundsl, as defined nore specifically by fornula | bel ow.
~Conmpounds afobpgsmeea | bind to neuronal nicotinic acetylcholine 5 specific
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cognitive de¥f¥endementa gophe Agzheimedsk dype HARY, | Pegiticoh's dideases PO Aetdridbn dhfkit
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chol i nergi c enha nt for the treatnpe exanple, of ALS, cognitive
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receptor si teuscaiinig agerists inerker & stimuldtel SottOkentral muscarinic and nicotinic receptors for the
treatment, for example, of ALS, cognitive dysfunction, age-related cognitive decline, AD, PD,
25  sfroke, Huntington's chorea and TBI; in combination with neurotrophic factars such as NGF in
order to maximize cholinergic enhancement for the treatment, for example, of ALS, cognitive
dysfunction, age-related cognitive decline, AD, PD stroke, Huntington's chorea and TBY; or in
comnbination with agents that slow or amest AD such as cognition enhancers, amyloid
aggregation inhibiors, secretase inhibitors, tau kinase inhibitors, neuronal anti-inﬂarhmatory
30  agents and estrogen-like therapy. '

Other compounds that bind to neuronal nicotinic receptor sites are referred 6 in United
States Patent Application 08/963,852, which was filed on November 4, 1997. The foregoing

application is owned in common with the present application, and is incorporated herein by
reference in its entirety.



St at es Pat ent Appl I cation 08/963, 852, which was filed on Novenber 4, 1997.
The foregoing application is owned in common with the pre&Sehiguap#flddcat i on,
and is incorporated herein by reference inits entirety. -1 25 August 2004
Summary of the Invention In a first aspect of the invention, there is

provi ded a conpound sel ected fromthe group consisting of;

6- met hyl - 5-t hi a- 5- di oxo- 6, 13-di azat et racfycl 0[9.3.1.02111. 04' 9] pent adeca-2(1
0), 3,6, 8-tetraene or Summary of the Invention
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dodeca- 2{-#imethylaming-§ dhig-Sdipxp-thbhdiarateuarycio[9.3.1.0%°.04 pentadeca-2(10),3 6, 8-
(+)-6- E} ne5 ono- 6, 13-.di aztetracycl 0(9.3, 1.02,1
o4, Blpontadeca-2(10), 3,8-triene; (+)-5-0x0-6, 13- di azat etracyclo[9.3.1.02'1
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84? $]5 péii*’gé a&‘yfzg i‘?é ‘g‘{’%“i’ e‘??’ g%agﬁé’facyﬂo[?’ 3.1.0%.0**1pentadeca-2(10),3,6,8-tetraene;
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I\l-(4hydrt@f<5yeﬂﬁ:l 0-aza- tr| cycl 0[6.3.1. 2" ?]dodeca-2(7),3,5-triers 5-yl)-benzam
1 02 11 %‘Feént a %g’( I 236‘3%%?&3%‘{}@%:bﬂ[o%wjpeﬂtadccaé(lo)3 ,8-triene;
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(-)-7-di Y 'HW “Araol bb-giateracielnl8 3¢ 457 0 dpentadera2(l0) 98 etracoy, 10

04' 8] pe I@-t)a!iﬁﬁ@m ﬁ((lq’bydﬁn@fr -a364{c9818.3.1 Oz’qdo eca-z('q 3.5- t1‘1in— -yD)-benzamide;

(-)-5 oxa7 yl'-6-0x0-7, 13-di azat et r a

"1 pe eﬁj@@ﬂlﬁémp @1%dﬂaza@aﬁr@cyclq{9)3» 11_05‘2511 %paztadecaezjw)cq 8-frdenel. 02' 7
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conpounﬂ-)fﬁemedwéd tluae#dtdxe @ib—dmzat@ﬂn@c&i[ﬁ By OFL 0% *pentadeca-2(10),3,6,8-tetracne;
: r ac
% q BRI § R TR Grmatetracyclo[9.3.1.0%.0% | nentadeca-2(10),3,6,8-

tetraenc;

(—)—5—oxa-7~methyl—6-oxo -7,13-diazatefracyclo[9.3.1.0*" 0% |pentadeca-2(1 0),3,8-friene;
(-)-1-(10-azatricyclof6.3.1 .02'7]dodeca—2(7),3,5—m’cn-4—yl)-1-ethanone;

or a pharmaceutically acceptable salt thereof, '

In a second aspect of the invention, there is provided a compound selected from the group

consisting of;

5,8, 1 4-triazatetracyclo[10.3. 1.0%! 1.04’9]hexadeca—2(1 1),3,7,9-tetracn-6-one;
(+)-6-methyl-5-thia-7,13-diazatetracyclo[2.3.1.0%"°.0**pentadeca-2(10),3,6,8-tétraenc;
(+)-6-methy!-7-propyl-5,7,13-triazatetracyclof9.3.1.0%1° 0*%) pentadeca-2(10),3,5,8-telraene;
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(+)-6-nmethyl-5-Chia.7,13-di azatetracyci o[ 9.3.1.0211

O4' 8] pent adeca-2(10), 3,6, 8-tetraene; + -6-neth | 7 ro 15, 2518igusi 2(0dt et r ac
cla 9 3.1.02.1 04.8 entadeca-2(10), 3,5, 8 tetraene; 25 August 2004 + -7neth
1 37 13-triazatetrac clo 9 3 1 .02.1 p4s entadeca-2 10 3 5 S tetraene;

+), 6, 7-di net byl -5, 7, 13- trlazatetracyclo[g 3.1

(
A2’ ) Ozt +§hﬁﬁ&h2ﬂ§?ﬂ3&€é@&te§ac§c§? gtlr@emgﬁ]pentaéieca-z(lo) 3,3,8-tetracne;

(+)- T3 triazat et = cyclo

04' s) per{t"gﬁc?adlaleﬂ(ﬂ@7 3351"1@&%6@!{&1:3&!0(&9,-3 1 0% 0‘7 = Jpantplecs; 2(10)33, 6,8 muwadret r acycl o
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(+)-6- nifmmqthphwbmyl 4, hbimzaaeamq!@[e@cl 01'6.0% Ipersadere-2(10).3,5,8-tetracne;

04, 9
(4 P B A s S e RIS 4o a2 1005 S NPT oo 2(10) 3,
5, 8-tet r(a)aﬁenethylﬁupﬁsn;éﬁh’ggIlS-ﬁammmauyqtd)[QEﬁ 702804 %]pemaeoatz(a@)ys;s BQetraene;

E?r) 3510%l %0 Py g?égqﬁ g‘{“@ﬁ@?gl? lc?gid&ts m&t@f%%@gbg,éai-maene,

2(10), 3($).- 81ﬁﬁhjélaﬁﬂ€capenfy1-)5"ﬁiﬁ@ﬁiﬁé{c’tlﬁcﬁ?{é{gf1 §B 0 BRl BhE AN $6)%3, 5 R t3trdend® |
. 04' a] pent adeca- 2(10), g’ tetraene; .
(+)-7- nﬁhﬁaxg-’?@k%d@zmstr@nysbé? 3t Gt o Yportslesa-0610)3,6,8-tetracne;

102, 11 Ay 8t il FhEGFRG 5 LG kb REARE fr kel

7 13 d| é‘zh?emtwiyfc bsei -9,13-diafurdttaty 14 B3 pmﬁi“aﬁégm@ﬁ&&}z,aﬁﬁﬁ,@tmwne

{01, R phr AT AR cydloglo AT bl AERSRAEIH Rl r dheceniri g gne

t t ~ 2,10 (41
1 ot bt S s

]( pent adéf- S methy 73:srogyl %Tiléttﬂa@ﬁ@racyclzg% gl Oifj’ o* Ippntadeca-2(10),3,5,8-tetraene;
pyl - 5, 7(A9-meitakaTet - trinzatetpeycdn]9.301.0% 04" épeﬂtadeca—z(w),s 5,8-tetraene;

| pent aclpgas 2Ua0kych 7Tt B AEBR1ofa 2 PR A e} 35 BRI ©

[9 3. 1. Pcn raena
(-)-6- né—t)wyprﬁﬁyiﬁ,dhﬁwﬂaz&t&rs?cy&&{m Bilaprat. @‘E“ﬂmwdb@e{ 9(19),3, Q21ctraBdeA] pent adeca

210 3 S b RS e o b pstet feua o
5, 7 13- tljl@ﬁa@&?l-ﬁﬁls‘olﬁzltﬁ ﬁ?,?rsJer.&?atés&chol%em @dﬁ'c@g]i)eﬂtgdec% %1&;5 g%f%&g&;‘f o

7-neo ant 1 5 13-triazatetrac clo 6 ent adeca
t et r aené)-7-ghengl-fd; Rytriazatawegyeleo($:8- 15077 0% paniairar-8¢ 1003y 8-0di@ete; 1. 02. 1

O 15! Peededr ZndBhSe 2 St R0 I019,3,1 7. 0" pentadeca-2(10).3,5 8tetraenc;

04" 8] pe()-n ﬂﬁ@ﬁ@ﬂ,ﬂrﬁlaﬁatbﬁﬁd’ﬁﬁg?& 16@%0*13]&@&&@.2?10}% sismteﬁérac clo 9
31 01. é&é{ tadeca 2 10 t etraene: Oﬁgo&f oxa-

13-di az lelegp@til 13- thazafgtipomelatid d f]gentaéecga. Qfépléér?etetfaeﬂe:
(-)-5, 8 -3540)&1137 @;@ta@hfeaﬁwamb LG8, Oi's]ggnt&%ecglb(?d ),3,6,8-tetraene;

hexadeca 2(11 -tetraen- 6-one; rtnaceutlca 'y accept abl e

salts thanﬁeta %yl ﬁroaat'?m%dlaa@p&@mycbﬁ BHeOr nOéﬂpﬁn&ﬁeca-ﬁéeré 3iG8-ptoeneed a
Corrpoun(d) 35 &ﬁ%ﬁ&'-oxa%”ist &35 gac%cfo(fﬁ.'l%zwg"s]pentadeca-z,4(8),6,9-tetraene,

(-)-5,8,14-triazatetracyclo[10.3.1.0*"* 0" |hexadeca-2(11),3,7,9-tetraen-6-one;
and pharmaceutically acceptable salts thereof.

In a third aspect of the invention, there is provided a compound selected from the group consisting

of;
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of , _2a 25 August 2004 4,5-bistrifluoronethyl-10-aza-tricyclo[6.3. |

. 02" 7] dodeca- 2(7), 3, 5- tri ene; (+)-4-nethyl-10-aza-tricycl25[AugBsil2@7]
dodeca- 2(7),3, b-triene; (+)-4-nitro-14-azatricyclo [6.3.1.427]
dodeca-2(7),3, 5-triene; (+)-4-am no-10-azatricyclo[6.3.1.027] dodeca
2(7),3,5-triene; (+)-N-( I O -azatricyclo [ 6.3.1.02,7] do deca-2 (7) 33,

5-t d \
e N

" 7) dodecﬁf)zf-n)cﬂgdaotmencmlq[ﬁ)a b0 tldngdca-Z['Z)a Budotrgli aaol e; (+)

(92 i, MO Rl SRl BT G i Heleca”

2(7) 3, 5~rsc4_mﬁm41@ukétﬂam@, 8.1.0*"dodeca~-2(7),3,5-
gf pyrrol i di nyl sul f[g@yll Jodeca 2ADZATINE 3 1. 02' 7] dodeca

(2( 7). "y 3, 5CriNebld-azarigve 6.8 Uod ] d@:i&Zﬁ) Br5-cienidayBacetariide;7] dodeca
2(7) . 3, 5(1)rd-ehlercs 1 ¢-aeasoieyalofidet. 0> Jdodeca-2(7),3, 5-triene;

(1) 8 o P 1o bR R183 P21 dodeGal 8l & Hich:a%7) 9L SRS E3 2L Bl "
tricycl of49- B?—dza&ﬂiyﬂo@&dﬂcd’}iioa):casz@)tsm_ﬁmﬁ.ﬂox;ar bonitrile, (+)-5- chloro-I
0- t dodec 4- b tril

(54 et Ho S SimpeBino (o beRBetis Aoy b Bsions 5+ remeciomt s r i ene:
(+)-4-flugroe 15%3;1{'(51{&:#519%%10 g:%gn ycéo[g 3,1, 02'7;|dodeca—2(7),3 S-triene;

-aza-tricycl of ca-2
(+) 4- chi Tfoﬂ@lpriq-Mﬁ@Dfﬁﬁlo ]@edm-z(‘ﬂ}‘j 6ytaibrof-4-c3rhbnfidley | dodeca- 2( 7),

I 0- gz;“t cycpg‘i‘% %ﬂ‘tié 8‘6”‘?%@355(3})‘ 0%7]dgdqqal T2 A2t S oni tri | e;

(+) - 4- et@*ﬁyéthﬁa}tlrnﬁf-mctheyﬁbﬂﬁ)d 13@)7]a§@gcarg(‘¢)?s.qnér@_&cgfbggﬁﬁie dodeca-2(7), 3,
5-triene, 3.1.02 dodeca- 2( ) 3,

%/ azgtri cyC|7£;3
5-tri cn&+)(5~§hlamn1 e triovelotead Qlferlesar (783, 5- mmaezweﬂmmﬂe,u 7).
ay 'Ne”fﬁ*’*“%&*;%??}@é*“é@?a9‘?82%&%5%151’@# Thaideded ) SRR 1) 00 Z (ryene

acet am (do-4-fluoro-5 tnﬂuoromethyl-—iOuazaumcycIo[tS 3.1.0% ]dodeca-Z(’?),B S-triene;

e AL Mo LSS eyl ()2 ¢

{5 ;ne?L Byl(ﬂ_ f&nﬂuomlt[ihéh%wlf aczzaa.-tx‘acgéclg[ﬁ 3.1, g(z‘ dodcca—Z(’?) 3,5- tnzne—zl-lcarbomtulc
rrcyc ogaeca- I en
v qpé%mﬁ% “Figlugsamithylo 1-sqaeiTicyclofs. S r’]dodf.-ca-:z(':r),3 S-triene;

(-)-

. 02. 7 _7

(1) -a- ](‘1“’3“ Tol dlpn%agtﬂﬁas'{} 5 4?3“%‘%2%??@9? 3 1 02 7] dodeca -

2(7), 3, %= )r%l—nﬁmw—azatmyclo[ti 3.1.0%"]dodeca-2(7),3,5-triene;

(bOI)’lI ;Sr:‘ :(éo‘i'g'?"%rpﬁ&e%ﬁ%}hﬁd‘gﬂﬁﬁ g§ ﬁd &ecgg?ﬂ%e,g%izg) 3,5-triene-4-car

0- aza- t (i)eNb| - fuabrickc @6 B] O pERteed-7)7) 3, Sitrtehltﬁﬁlﬂacetamlde,

'EI’I) o 5- et(i)ymyﬁ]oﬂdliaaaambya@mq pbw]&de a_Q@;)?_:,lgig-%@ , 3, 5-triene-4-carboni
(- ) 5- c Dot GLorazatrcyelalf 8y 0djdndsca 267,34 risacte sl F mptte) 3,2 4-Hosadiazblear boni t r i
I

o

(-)-10-azawicyclo[6.3.1.0%")dodeca-2(7),3, 5-trien-4-o0;

(-)-N* N*-dimethy!-10-azatricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene-4-sulfonamide;
(-)-4-(1-pyrrolidinylsulfonyl)-10-azatricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene;
(-)-5-fluoro-10-aza-tricyclof6.3.1 .02’7]dodeca—2(7),3 S-triene-4-carhoniirile;
(-)-4-ethynyl-5-fluoro-10-aza-tricyclof6.3.1.0*"}dodeca-2(7),3, 5-triene;
_(-)-5-ethynyl-10-aza-tricyclof6.3. 1.0 Jdadeca-2(7),3,5-triene-4-carbonitrile;
(-)-5-chloro-10-aza-tricyclo[6.3.1.0%"Jdodeca-2(7),3,5-triene-4-carbonitrile;

~-2b-



-- 2b 25 August 2004 (-)-4-cthynyl-5-chloro-10-aza-tricycla

[6.3.1.02" 7] dodeca-2(7),3,5-triene; (-.)-4-fluoro-5-trif[285cugwstd0fd- 10- aza
tricyclo[6.3.1.02 71 dodeca-2(7),3,S-triene; _
(-)-4-chloro-5-trifluoromethyl- I

0'-aza-tricyclo[6.3.1.02, 7] dodeca-2(7), 3,5-triene; -5-trifluoronethyl -

| 0- aza-t rilhycys 65 X ()7 4-carbonitrile; (-)
-4- et hymgl) Qéth??*l ug?létr‘r%g%%ag{?cﬂﬁisz}g%t% ]&c)bfg? 'E{F}é%gse?l 5 7 J

dodeca- 2((7))4-Qu015>-5-m%m0maﬂ!d1 Poraearadeeld[6al 1.9> pheRpi-all) @, Satdus; t hereof In a

e BT e gL SR SR e, <1 O

557 Somammet 6o o (Tl A i 10

[
HS i gycl of8:4ethy -Srgrﬁbmmcmyl?)t)-azﬂnaycbma O}( )}d(bﬂ;:mzi@? lagsy@ieﬁe,l
ani de, +) - uor o-
0-aza-tri cygi lge@&%h%gc‘%) rbi N S%f“‘ﬁ% 5-tri ene (-)-3-t4fl uoronethyl-
| O-aza tric <okt of V en selec m_the gropp
(-)- 4Ztr|f: u)c/)%lorgrélt;lﬁﬂ;}%-gcot (gfztgg ?1?%5% ik % gd %% %’“of[e : tﬁ% ?f 3th ™t i ene;
(-) 3-f 1 GO¥EEPi0- aza-tricycl o[ 6. 3. 1. 027]dodeca 2(7) 3, 5 triene;
(-)

-10- It - ~ 277 d
()-a- ffz?fo- eI Gl IS 2 Do e S5 it YT ene: and
phar mace ﬁ%ﬂ@r%@@ﬁkh%ﬂéﬂ §§1YQE’[@ ﬁér%b]dodbm-am Bftrieaspect of the

I nventi og,,)dg _ReL&n @aﬁr gﬁg@s §:§ %Hicarfﬁ gg'_[.uejgng romthe group consisting

f t
§g g] tie)ééidelﬁammaza i ;{:-SB«%/SJYQZQ}MB&@EQT 3.5 @mﬁﬁi_w& g,éd;A di a. zatetracycl of
exadeca --pérituone;
7- et hyl (2'@ %Euﬂpalii\?’@fmﬁ)ﬁ)e{éré 1§ '%Jdﬂdf’%@’-ﬁ}ﬁaéswmwmeca
2(11), 3, f)-A&.
AT T SR
met hy! ¢ 8 ca
2(11), 3, 10.3.1. 02, 11 04,9
J Elex?';ldec@ g(f%fgggb%gg%%‘:ﬁg&g%@gidgadte&éﬁéﬁ‘l%ggr %‘%6’14 di azat etracycl of
10. 3. 1. 02)-1¢- amtmgdl@sédha% J@ddet)-287), 55-Tidh- PNt pends;

6- net ho zat etra l.Q 02.1104' 9] hexadeca- 2( |
1), 3,5, ¥y)9 ﬂé ﬁé -Ticgc @Ié‘% [ 2]'?‘1069?"1‘?1%9@ 55'511?21‘]7ad| azat et ra((:yc | o[ 10. 3.

|- 02, 11 04 pPhsdgad Acadiiale Bl gt acne:
6- chI oro-3-fluoro-5,1 dléé?ztatetracyclo 10.3.1.02'11.04-0

] hex ad_eC a-2(11)a i%ih@s;%ct%f e Hmﬁ;&ﬁ&é there‘?s(i):ov%@d f%%&%d ge?e@ted from the group consisting
of; '

5,14-diazatetracyclo[10.3.1.0%".0% Thexadeca-2(11),3,5,7,9-pentacne;
6-methyl-3,14.diazatetracyclo[10.3.1 .02'11.04'°]hexadeca—2( 11),3,5,7,9-pentacne;
7-methyl-5,14-diazatetracycla[10.3.1.0%".0%hexadeca-2(1 1),3,5,7,9—pentaene;
7-ethyl-5,14-diazatetracyclo{ 10.3.1.0*M.0**Thexadeca-2(11),3,5.7.9-pentacne;
8-tnethyl-5,14-diazatetracyclo[10.3.1.0%"! .04'9]hexadcca-2(1 1),3,5,7,9-pentaene;
5,14-diazatetracyclof10.3.1.0%'1. 0% Jhexadeca-2(11),3,7,9-tetraen-6-one;
6-chloro-5,14-diazatetracyclo[10.3.1.0",0%*{hexadeca-2(1 1),3,5,7,9-pentaene;
6-methoxy-5,14-diazatetracyclo[ 10.3.1.0%"",0“° hexadeca-2(1 1),3,5,7,9-pentaene;
6-chloro-10-fluoro-5,14-diazatetracyclo[ 10.3.1.0%1,0*Jhexadeca-2(1 1),3,5,7,9-pentaene;
6-chloro-3-fluoro-5,14-diazatetracyclo[10.3.1.0%!1. 04° Jhexadeca-2(11),3,5,7,9-pentaene;

~-2c_



(+)-5, l1l4-diazatetracyclo[ 10.3.1.02'11 04']hexadcca-2(11), 3,
5,7,9-pentaene; (+)-6-nethyl-5,14-diazatctracycl o[ 10.3. 25 ARustl20D4

' 9] hexadeca-2(11), 3,5, 7, 9-pentaene; (+)-7-nethyl -5, 14-di a. zatetracycl o[ 10.
3.1.0211. 04" ] hexadeca_2(11), 3,5, 7, 9- pent aene;

(+)-7-.ethyl 5, 14-di azatetracyclo[10. 3.1.02,1i 04

| hexadccpam2y 14X 0k 1 g% trac clo

10. 3. 1. 09.)11 04Ia§atﬁter§%y3g£[§ a,e@ve 3 %ﬁéag@éahz(hf’ 3 %‘?5‘13%@&%

(+)-5, 14(+ar€amlml~ﬁa)dy@w[tqmacysloil Q)B 141 o 9]hcxadcca—2(1 1),3,5,7,9-pentaene;

5 1o o oz B te B BE D1 O Pl afeb A D57 werseesepont acne

(+)-6- ne(+lf)€53<-yth§1~ﬂ,44£ﬂ1medmhycﬂﬁ olaoi 00! 3 ﬁh&&d@&a Qﬂl?,hf’.ﬁexg—%féﬁﬁe&(, 11),3,5,7,9
pentaen ichlg1 - 10-f 05,2}144(3|azatetrac clo(10.3.1.02, 1
"1 hexa&écga“?%hlf P, 14- a‘?‘*"@ﬁfé‘ﬁ‘@ﬁ%@ 0™"".0" Thexadeca-2(17),3,5 7 ,9-pentaene;

o o nebdceca ard Ayl ST B Q{‘“”&M&ﬁz@%?@. RS Ay 1 of

10 3 1. O(+}6-clibrol-fidsakiemeetraciclo[18,351.559.0 ?aneme@rzﬁn) ,3,5,7,9-pentaene;
7 9 p ent gg?ﬁ mgth%)%y-%l ﬁlzgia%.t‘ret%aégfcio?{ﬂ % q 0% 1110‘@]hfc:.wcaccl)':ca. Zr(]izlx)a.f%df(aa %afé-gén%acl)nc?) >
(-)-7- ”Bﬁﬁw-cﬁolthﬂﬁéﬁﬁlﬂ-Qﬁ%ﬁicﬂ{aéﬁlﬁlé 3012021‘1 oﬂghéﬂagge&a%qg% A(Adhetkagnel O

pent aene et hyl 14- di azat et r aeycl

9] hexadedd: %%*ﬂqw-%ﬂsom-élﬁ@w@f@cyc ‘Q[IP3'81 R M]h@wﬂacaazazam? appotache;
(10) 3. 5 1. 12{2)-3 Ilé chét;zg Egtﬁﬁi‘(ﬁ?ﬁ@)‘% Pob oo uabes 20895328 pentacne;

10 3 1. 02)-¢ameghyiof, h«éﬂmem;aa@(m[) 0.3, 170°9. ot&]hmue@-z(o me3,5,7,9-pentacne;

2(11) 3@?"@%& gjéﬁzat efr?%g"i ﬁg‘]f é'ﬁﬁﬁx decar éigg a%?’%? ne;

10. 3. 1. (- 134 s9beadaca: afotuﬂdz?z cﬁll?o‘*@%u&@mé&&%l 1,45y fsdilppo- |

O-fluoro-_ 5, 14- dlazatetracyclo 10

04 9] heXak@arethyi 1 14-diagatptracyslni @3dn@ . 0% hexadeca-2(11).3,5,7.9-pentaene;

|0 e 04-1 ] hexadeca
2( 11) 3“5)05 %%ﬁpgezh{tég'%ﬁ%éﬂﬁgﬁgi gﬁ orlhée aa# ﬁ?g@gétet%a ‘Fé ~Q} ¢ s] thereof . 25
August Z@b&-chheo-édﬂe@iazmacmdy[w Mil rQ?Ig]}iemﬂEda-aéHp,dL&E&eﬂantaeﬁerpounds of

{50 T B T 00800 o B e TS Sty ano
may be qe @-ehleﬁb 10-Mepesdandibhsatettde afbpmdx wéﬁ 0 xa%);@-b 161@3'579 entaene;
(Cc2- CG) h droxy nitro, am nq, ano - aﬁlréyal

| k
wher ei n %ﬁ%}ﬁ dﬁedwat@wyclotk% LQ§§ mdma-2({ 33, m)mniapne,
C (=O R73, XC(=0) R73,
ginyan(Co @1541& eun@g\?%?bgg%%?gﬁé of O( vv)herel n Sgl(d ;ryl may be

sel ected from phenyl 10 and napht hyl, het eroaryl - (Ca-C3)al kyl - or

het eroaryl - (Ca- C3) al kyl -O-;, wherein sai d heteroaryl may be selected from
five to seven nenbered aromatic rings containing fromone to four

het ercoatons sel ected from oxygen, nitrogen and sul fur; X2(C0-C6)al kyl- and
X2( Cl1- C6) al koxy-(Cc-C6)al kyl -, wherein X2 nmay be absent or X2 naybe

(g -Co)al kyl am no- or [(Cl-C6)allcyl]2am no-, and wherein the (Co-

C6) al kyl - or (G -C6)al koxy-(Cc-C6)al kyl - noieties of said X2(Co-C6)al kyl -
or X2(Cl-Ce)al koxy-(C0 -

-2d-



1 5 C6)al kyl- may contain at | east one carbon atom and wherein' fromone to
three of the carbon atons of said (C4-C6)al kyl- or 25 August 2004 -
(C1- Co6) al koxy-(Co-C6) al kyl - noieties may optionally be replaced by an
oxygen, nitrogen or sulfur atom wth the ' proviso that any two such

het er oat ons nust be separated by at |east two carbon atons, and wherein -
any of the alkyl noieties of said (Ca- C6)al kyl- or

(G . Co)al koxy-(Co-C6)al kyl - groups may be optionally substltuted with from
two to 20 seven fluori ne atons, and wherein one of the carbon atons of each
of the al kyl nietj.es modl id aryl %JCa C3).al kyl - and sai-d

het er oar yl - (Co- C3) ar Ky mn%faﬁﬁfﬁnd‘ﬁé FVaE?QOI}’%ﬁtCé%@H’“’BE?O’HWfB‘WBen ni trogen
or sulfur atom 'and vvherel nr&ach of the foregoing. aryl and heteroaryl
groups may optionally be subski uted wi th one or nore substituents,
preferably fromzero to two syb j ndependently sel ect ed from

(C -Co)al kyl optionally substilt hNRom one to(l) seven fluorine 25
atons, (C, -C6)al koxy optional '/{s +dted with fromtwo to seven fluorine
atons, halo (e.g" <chioro, flagwro, brono.pr iodo), (C2-C6)alkeriyl,
(C2-Cs) al kynyl; hydroxy, nitr cyano, am no, (Cl- C6)al kyl am no-,

[ (CL-'C6) ai kyl | 2aming@be §4(C, fQﬁNBSI%ﬁconﬂésiam alk R

XC(=O) RLZ; ok RY o _Bi?;@?foget her with carl?ggﬁss) teogwmhg}eggh’?,t hey nay
attached, forrﬁa ou1l 0 seven 30 nenbered nonocycic, or a ten to fourteen
nmenber ed bi cycRi end Ramep by chlpatedr inﬂg)endfmtly dram fb’érogsamwcataﬁdnpr(oems)akyﬂyat ed,
wher ei nI f r onydedg, trirot h;"ne,&_. Ofhald, N&y an? ncgb t eégﬁeq)(rjwbi I
nmonocyclic o five a ons sai gcyclic
rings that Frdr&gﬁé‘t"g’ge paﬁp egé‘kﬁlﬁé"’}&bgu 004 ‘3@5‘6‘1/ S EPNR BT/ TAQRT00153
of the benza® T% sﬁUManalkﬂfmdrﬁ(Go-Calwcyl—@pWhemﬁadaidwﬂmﬁy b6 ek 861 fphasylb e
repl acedobya;aj R féteroa e0aiki- sai d nocyclic and
bi cyclic ripgs, o t|on@%§§%3§ﬁ%t ed © W t ﬁ ‘%mmsaldmemmxma e
substituents  prere Vﬁlt?/s?VFB 5 FB’W%"%WQF‘P‘P‘U%K?’E °F6F° fPWé‘eItﬁB‘?ﬂW'}ﬁ:l ic
rings and sqlesiad e oxygen, Hriteges @ing tsufuneXfi(Go-CoalkyE land m*(cy-cg)amoxyt(oges)aggyhat
maybe sel eclidsin kKNeS e RaIE ¥, mag/[’p(@l 6)4@311%91][@ rgr%)a@;l}zgrnuno- aBd wherein the (Cgr

(C1-Co6) al ko erein the total at ons does

not exceedééaiéygoorﬁ V\%ﬁ%ﬁ"%ﬁ%"“w fisties, ?ffﬁ'drﬁ)(%)é@'ﬁyx (ﬁ)tqslﬂﬂﬁam-@o-be

subst i t % edCa¥lityh nfay ommtabraeletspone s@banatof, and riherein fb10 B to thiek 5Qhe @H6h atdz)aN0,

hal o, (C2- C&)said n yl am no-,

(C Loy al K zé‘mm B Glohin < eeald: Wbl Sl il

X(=O)Ri 3; 0 OHOge °'R‘5“ TRglompith the praisorthet ﬂ%{ymeesusleme@toe@ms must be

i ndependentﬁe?amkﬂ @mahiaaﬁtdgercadmd atdBys, efbheraih kyy of BE JRGI ﬂBidueBGof seid’ (BZ and

R6 t th st [idi
oget herc ydiyh ot'f@i dfahbRaes-cl )Qlk%’h%r I.Eb :hg;ybérﬁ%o é%@ﬂ&‘f i, 6’% 'Cg! di ne,

pi peri dj i ne azetl i ne or

t hi omr%ﬂoﬁeﬁ"é‘ "F’FW& atqgps, gn Wh%%? rtherréflton AlYMIsESach AT the alky! .mvgehgwffsann may
| be r epl acednMGdLlrligh Iafld)}saldmetem“aq&(ﬂnfcgﬂ&yl- m@l ,optionally be replaced by an oxygen,

nitrogen or sulfur atom, and whereln each of the foregoing ary! and heteroaryl groups may
optionally be substltuted wnth one or more substttuents preferably from zero to two substttuents
mdependently selected from (C,-Cs)aikyl optionally substrtuted wrth from one to seven fluorine
- 25 atoms, (C,-Cs)alkoxy ophonally substituted with from’ two to seven ﬂuorrne atoms, halo (e (eq.,
‘ chtoro fluoro, bromo or iodo), {(CrCe)alkenyl, (Cz-C.-,)alkynyl hydroxy mtro cyano, amino, {C;-
Ce)alkylamino-, [(Cf-Ce)aIky[]zammo- COR', -CONR'R®, -SONRTR®, C(=0)R® and
XCEOR® T |

‘ - orR%and R3, together with the carbons to which they may be attached, form a four to set?en
30 membered monocycllc or a ten to fourteen membered blcyc!ac carbocyclic fing that can be
saturated or unsaturated wherem from one to three -of the non-fused carbon atoms of sald' '

monocyclic rings, and ﬂom one to five of the carbon atoms of sald blcychc rings that may not be part

-2e-



.15 each X may be, independently, (Cl-C6)alkylene; with the proviso that (a)
at least one of R, R2 and R3 nust be the other than hydr @efugustzb4( b)
.when R2 and R3 maybe hydrogen, R cannot be hydrogen, (Cl-C6)alkyl, or

- unconj ugatgeh difedr3sC0) al kenyl, and pharmaceutically acceptable salts of such
conpounds. Exarrp-{es of possi bl e het eroaryl groups w thin t h&CTEBIHIFDN of
. R2 and R3 maybe the 20 follow ng: thienyl, oxazoyl, isoxazolyl, pyridyl,
pyrimdyl, thiazolyl, tetrazolyl, isothi azotyl triazol yl, i m' dazol yI

fNﬁt razolyl, pfthe béngb rigyshodinie fcﬁrﬁhia(b\ma’y@p@:rnﬂlyﬂﬁd mEébeﬁiien bBQe i h

erein one Ak anw By t he Ot her

may be a bongiyfg §9? he 'Eg?]zo TG 4o \t% ?&9&;‘8 Q“QF’&%"WQ}%P&""BW‘%WW% of

_ this inventi ¥t ABCTIROTE BASERIES P@ferabﬂvéronb#ermﬂoaquubatmmsﬁm the monocyclic nngs
phar maceut i cahd foraeere pi ik Subditubsts oM idy8lic MAgsa Bfd: 133 be §efégt@J Hﬂé eﬁltﬁﬁ §dae

oo ng? leargil BrosconRORCCORE wi S o B g e e,
Rl and R17 niXFegsix andwhemin anym] disatioieneietips may mwﬂbmgmsmutea:mc&amlohy ks and
bt ontoed oyt SorheaRinky biro) B8 Sxflo e t‘@*%%ﬁ"‘%t"“.'t‘?fﬁﬁ ) Pda) '“E"e”ay
substit ut ed {/cv'f(t(%{jﬂ(r%"ﬁ%n%né&% )\égﬁ ?{"P?'UCB‘JP‘? RE ﬁpﬁ'%R S'Q( Q}ﬁ)

am no, (Cl1- Cé(Pé‘FCR)ﬁ am no-, [(Cl-C6) alkyl] 2am no-, - CC]\IRSRG

-SO2NR Rep - C( =QicRER3 R’ }@((f(v_@ag{lﬁam%%} ct%nﬂdéﬂég%gﬂﬁég#rﬁ hgﬁﬁfernoa[a “H é&; Mer ein

sai d het er oar, b ﬂed
ﬁ'?fgé Pﬁ’ﬁmeé“’l‘“ ) 6‘(9'899"(&” MBich they say piaeh formpay

definition of
rel ate to copypoldings yberldhe. fmornrhdhael azetidzle t Pm)erazmbarmcecg)aﬁﬁ,b béfaﬁ{éce&t abI e

sal ts, wherepn., R ahd; p§3 benz r
forma bi cyccln_|sxl(?rfg§);(re ey C Eﬁ&?.“’ﬁg‘{“&‘?‘é %r%}else ’?%%1 fﬁﬁ%‘“?&'r%wfwgde 17 25
August 2004
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each X may be independently, (Cl-Cﬁ)alkylene

with the proviso that: (a) at least one of R, R? and R® must be the other than hydrogen,
and (b) when R? and R® may be hydrogen R’ cannot be hydrogen, (C+-Cs)alky!, or unconjugated (C5-
Ce)alkenyl, and pharmaceutically aoceptable salts of such compounds.
Examples of possible heteroaryl groups within the definition of R?and R? may be the
20 following: thienyl, oxazoyl, isoxazoly_l. pyridyi, pyrimidyl, thiazolyl, tetrazolyl, isothiazotyl, triazolyi.
imidazolyl, tetrazolyl, pyrrolyl and the following groups:

R18 N .
\g/_E_Rs | Rw\(N\)—Rg R \!rol "

N—0 N—N

<N o R ' 9
R18 N\Rg . - N:/ N\ §
- N 18
o | - S R
wherein one of R and R'® tﬁay be hydrogen or (C,-Cg)alkyl, and the other m-ay be a bond to the
benzo ring of formula 1. _
25 Examples of compounds of this invention may be compounds of the formula I, and their
pharmaceutically acceptable salts, wherein R? and R®, together with the benzo ring of formula [,
form a bicyclic ring system selected from the following:



WO 01/62736 17 CN PCT/1BO /00153 wherein R10 and R17 may be defined as
above, and m may be zero, one or two, and wherein one of thdugasiiii®dat ons
of ring A can optionally be replaced with oxygen or N(Cl-C6)al kyI Q her
enbodi mentywoaeg27g! ate to conpounds of the forrmula I, and the| r
pharmaceutically acceptable salts, wherein neither R2 nor C"H%‘”EPSIS?’
attached to the benzo ring of formula | via an oxygen atom O her

enbodi ments nay relate to conpounds of the forrmula I, and their
pharmaceutical |y acceptable salts, wherein R2 and R3 may not, et her with
t he benzo ring.d dMrmula |, formabichclic or tricy ystem 10
Qt her enbodi ng @ ay Ri% to cp nd rithe formul n gne or
both of R2 nm S4FO RE3, wher g 1T R y be (Cl-C6)s

enbodi nents. may . rpgl,ate to conpolnds (Bf the formula | wher& n one or

both of R2 and rra>R7e -C(=O R13, wherein R33 nay be (Cl-C6)alkyl,

(C1- C3) al kyl opt| onally substituted with fromone to seven fluorine atoms.
Q her enbodi nents nay relate to conpounds of the forrmula | wherein one of
R2 and R3 may be 15 CF3, fluoro, cyano; (C2-C6)al kynyl or C2F5. O her
further enbodi rrents may relate to corrpou ds of formula | having the
structure 25 A st—2004 WO 01/ 627 %;BOl/ ?0153 wherein R may be as

defi ned above; pnd R3 nmay | dr o R(ci -c6)alltyl optionally
substituted w K one to seve gorifie atons; - C(=0) (G - Co) al kyl
cyano, hydroxy, nitrolsam no, -Q(Cl-C6)al kyl or haI 0; with the proviso
that R2 and R3 may noB both be hydrogen when R may be hydrogen, (Cl- 5
Ce) al kyl , ov«hdﬂer&cm’mddqa’txﬁ@bé oot JrabdeRiMly: frdX R &s%c?tcﬁ)aﬁpﬁ%é {cG-cSARRG! U“ds of

theforrrula‘_Jﬂﬁ{;aEg(I he foll ow ng corrpounds . he i n&tan
wher e t her e(G&g? %"Hheé‘“é?lfhér‘°tﬂr“"'@@?it°é‘?§b°6fa QMRS RFYEDY ek dsix 46 WhatieTy s may
conpri se a thealigimaoeties xitay roptiotaliyt teesubstingéewiliReH: iofEBELSeven fluorine atoms; nltro

5, 13- di agat @ygﬁ%g.mg:é;@% b, %gﬁn? HOL IR 148 LN, 6502{\}37915

6- oxo- 5- oxa-
- j pent adeca- §Q=§_)QB K@= @)Rt epheg)é gt monocyclic heteroaryl wherein sa1d heteroaryl may be deﬁned as

2-f1 uor o- NB%ﬂ}(ﬂde&fﬂm@ﬂ&edeﬁlﬂMﬁbﬁbﬁpﬁn& oBe folRBGE( 7) " 3,
5-triers-5-yl)-ben

6- et hyl - 5-thi a-7, @énémg" BF PR eé‘[@mﬁ"“fdsd’f%f"ﬁ%“i%& Péiteideca- 2(10), 3, 6,
8-t et r aene; PhaEnaFEticaly a‘?“ﬁ?B‘ﬁ?F“S“’"P@BR% andf¥ atogether with Ithe i8n@) ririg. o Bxinh |,
04. 8] pem? ademma B¢yt or BickcliBring system selected from the foliowing:

N S R R
/ /
_ L N
10

17 o
O
~. 7
N -' N




tetraene; 15 5,7,13-triazatetracycl o[ 9. 3.1.0210. 04. 6] pent adeca
2(10),3,5,8-tetraene; 7-nethyl-5,7, 13 25 August 2004
triazatetracycl o[ 9. 3. 1. 0270. 048] pent adeca-2(10), 3, 5, 8-tetraene;

6- met hyl - § i azatetracycl o[ 9. 3.1.02.10

04e] pent adg(g?%a‘{)) ,3,5, & etraene; 6, 7-di methyl -5, 7, 13-t r i SCHBRPYS o
9.3.1.02.10 0, cY [ 6Jpentadeca-2(10), 3,5, 8-tetraene;
7-propyl-5,7,13-triazatetracycl o[ 9. 3.1.02. 10

04' a] pent adeca N f'b, 8-tetraene;
7-butyl -5,7,1 I 229 etracyclo[9 .
aene; 6-net i sébutyl -5, 7, 134t

04. 6j pent adeca (10)\{3 5, 8- tetrae €
7-phenyl -5,7,13-tri ag#ft etracycl o[ 9. 3. 1. Oéwl 04, 6] pent adeca- 2(’1\1'0 3,5,
8-tetraene; 6-nethyl-7-phenyl-5,7,13-tri'azatetracycl o[ 9. 3. 1. OE 10 04
aj pent adeca-2(10), 3, 5.8- 25 tetraene

7-neopentyl -5,7,13-triazatetracyci ok% 3.1.02.10 04.8

j pent adeca-2(10), 3, |, 8-tetraene; RY
j acycl 09 0210 R
p. 3 9 hexm

6- met hyl - 7- negpent yM: 5, 7, 13-tr
04s] pentadecg:’_!—é h., 8-t
© 6, 7-di net hyl , i azat et
2(1.1),3,5, 7, 9~pentaene; 30
5,8,14-tri. azat etracycl o[ 10. 3. 1. 02". 04- Q hexadeca- 2( . 3,5,7,9- pentﬁgne
ety -5, 8 1A et A Lol Jul D2l Oﬁe%%%ﬁ?d%%am
70. 04. 6j pen@fm@w"@)of w96\ ca8 optionsldn Bplaced witht dxyden Br N¢Ga-C)alkyl.
|73 d|t ﬁz?t et racygbﬂ{eeeﬁbo?m@&l@na‘;’%lla@&@fc&ﬁ&%ﬁﬁs%HIQ) f({))l;-?{mu?d B- a{n@té]{eée”g A(8). 6

nmet hy a clo pent adeca-
9-tet raene pngpe %r%c?lﬂ/ Ccef{‘f’%&?z‘e‘@fﬁ%lr"fh@{?& 'Eﬁ'tBerf | 1opB ey Gl &ftached o e benzg rivg dfene:
4-ni tro- 10 fagedlaiviaanaymnatom. 02' ] dodeca 2(7), 3.5-triene; -6 25 August 2004
IO 01/ 62736 PCT/ | G 3Gt A RRwLR- R7pbhb¥Cho ka1 92 fl,dodeca-2(7),

.3, 5-triene

10- azatri Cﬂ?ﬁ%eénqllymgﬁ& whersin R apd Ry ol togethen wish theperzoging of,
5-dinitro- 1f9nmlrbwgycvc{u{®h$ydscmgs?}tdmdeca 2(7), 3, 5-triene;

4. 5-di f haior 0- 10- a@ertefb&ifdnB by Rolale Q%&Lﬁ&d@@ﬁm@ﬂ;@ulﬁ whelefd G0€ S
4-chl or o- 10- trlgycl%G 3. 11302 dodegfaz 5-triene;
3. ( 10- azat rcr %ﬁ@ll%% —gzo}ﬁ % Zen?y be (C;—Cs)alkyl Further embodzments may .
3, 5-trien-4-yi) - GelatethgdmpbyurRls 4f ﬂm &ntinela ObvRirein dneQr BRRGIH2GYER AR 13 &=0?,
7] dodeca- 2(fereds R'Ombhy ]Leq&, 6‘)Myl or (C 1-C3)alkyl optionally substituted with from one to seven ﬂuonne
) atoms. Other embodlments may relate to compounds of the formmla I whercin one of R? and R3 may be
15 CFs, fluoro, cyano (Cz-Cs)alkynyi or C.Fs.

Other further embodiments may relate to compounds of formula I héving the structure

]
R

N
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4,5-di chl oro-10-azatricycl o[ 6. 3. 1. 02. 7] dodeca-2(7), 3,5-tri ene;

N4, N4- di met hyl - 10- azatricycl o[ 6. 3. 1. 02, 7] dodeca 25 August 2004 -
2(7),3,5-triene-4-sul fonam de; 10

4-(1-pyrrakb@ipydsgul fonyl)-10-azatricycl o[ 6. 3. 1. .
02. 7j dodeca- 2%7 ;3,5-triene; 1-(10-azatricyclo[6.3. [|.02. 7P65ABYAN0537) 3, -
5-trien-4-yl)-1-ethanone; 3-trifluoronethyl-10-aza-tricyclo[6.3.1.02.

7] dodeca-2(7), 3, 5-t ri ene; ‘

4-trifl uor or WesrdnR 11 bagsdefined tyot ol 87 B8R’ B2y RIsldaes ac 2Ryl cptiGimfiy | €NE;

3- f | uor o- 10- amatithicl WA ekfond-d %n?ﬂ].lgr‘ﬂ% AL c3alkh &ne; 1 .

10- azatri cycl ol 6. % T dodeéa- 2(7), eﬂq%n%rﬁz()gﬁ”@ 9‘f§alré{'/acr¥ﬁ?fje;hy§mxy' nitro,

4-f Luor o- 10- Y98 P peoraalo] 02, 7] dodeca-2(7), 3, 5-triene;

5, 14- di azat et r acy oHi[H@r3isd tht 2 ind0é m) Re¥ANRAIdrdded MhonR’ Riay b RERLFENE;

6- met hyl -6, 144 AsRkEbE; I ‘ . O x".049g] hexadeca 2(11),3,
5.7, 9-pent aens?a; M?- nmet H@q - g(q%é%[%?ét etracycl o[ 10.3.1.02."
04, 9] hexadeca- 2( 115*amples of snycifipiomaeyds of the formula I may be the following compounds, which, in

7- et hyl - 5, 14helinstaades wha@ytare i Pbe cdntd or Rfkers bINSHALES B moldonid iy LondriRENT a€Ne
; 8-net hyl -é?].,i}é ﬁlwr%ers‘?ng%cén lL:L%r:_% 1.02".04. 9] hexadeca-'é(’ll)sr_oﬂ%_nge, 7,

9- pent aene; , 14-diazatetracyc ot1° §3.1.07' ". 04-9Jhexadeca- 2(11), 3,7,
O-tetraen- 6-one: 913-diazatetracycio[9.3.1.0%".0*"|pentadeca-2,4(8),9-trien-6-one;

6- chl or o105, 14- di Feoes-6sacn1d-Obbbideybiofd2.1.64° PIPENARLE 318f 14 b-rérache. 7

9- pent aene; g N4 . : , )

6- met hoxy- 5, 14- di e r(%_h dé‘f’%ﬂ?ﬁ?%@fﬁ?@lﬁ.1BZTBC’HW?&-’(QQ@&:‘EE’Iﬁ‘}")'@?@?’l’,'@; pent a
ene; 25 6-chl or o-ft0ethylfdhia-75 3 diszaletizcatield B 108 flddhtzReda- 1120)13,6,5-tetraene;

- 04. 9Jhexadeca- X rhéthyl¥-propi-9)7,18GREASRRYCI0[9.3.1.0%%.0% - .
5,8,14-tri ageq;ag%acycl 0[10.3.1.02.1 yelel 0" Ipentadeca-2(10).3.5.8
'.04-9Jhexadeca-2(11), 3,7, 9-tetraen- 6-one;

6- chl or d534uor o- 5,71 1-pzstetraeyclof:y £ 0°01.a'Glp8ntadea-2(10),3,5,8-tetraene;

1. 04. 9] hexadeca- 38,7513 4si 138y, 023y . real | v acceptabl e
] Frddthyl-8, 7513 RriBateRSELBRIASY 0230 51991&&!%% (E]Egﬁ)gal‘ﬁ,b.?reg?e a0 lron_ al

~salts thereof. her odi.nent s conpoun y oI

o o et il 5 P o B S O B eniaderma(10). Ao tibgnes
] pent adeca- 2( 10) 63 -dmethjidiVe13-triazatetracyclof9.3.1.0%"°.0*|pentadeca-2(10), 3,5,8-tetraene:

6=net hyl - 5- 0xo0- 6; 87 a4 i1 E i .

ST pentaggea.2( O)If%u% o ;%Fﬁ ﬁig;éé’i&?)gé%éﬂ[és.iow 8%iQntaléka.2(10),3 5 8-tetraene;
5, 7- di m&L hyl - 6- oX CUBFH7 I3 azstetacyclal9. 34001 9f UpentadecaR( 10 36A-Brarmet adeca- 2( 10)
,3,8-triene; 5. B-mfithykd-isdbut-5i1, tertritmatatracycinoms. £0°3°. & *Pantadec84(10), 35 B-
] pent adeca- gérddnd) 3, 8-triene; -7. . 25 August 2004 WO 01/62736

PCT/ 1 BO / 00153 5-70f.(|0-i3 13-diazatetrac cig 9,3.1.02.'.04,By [
] pen#adeca- 2( 10) 7BneW| —§.?,é§l-g{azatetracycio[9.3.1.0 0™ Jpentadeca-2(10),3,5,8-tetraene;
6-methyl-7-phenyl-5,7,13-triazatetracyclo[9.3.1.0%*.0**|pentadeca-2(10).3,5,8-
25 tetraene;

7-neopenty!-5,7,1 3-Uiézatetracyclo[9-3.1 0% 0*%|pentadeca-2(10),3,5,8-tetraene:
| 'e-methy!-v-neopehtyl-s,'rn3-triazatetracyc|o[9.3.1.02-‘°.o‘-“1pentadeca-2(10),3.5,8-
tetraene; . A
| 6,7-dimethyl-5,8, 14-triazatetracyclo[10.3.1.0*".0*jnexadeca-2(11),3,5,7,9-pentaene:;
30 ‘5,8.1.4-t|'ia:’_.atetra_cyclo[10.3.1.02'".0"'9]hexadeca-2(11).3.—5.7,9—pentaene;
'j4-meﬂiy!-5,8.14-t_riazatetracyc!o[10.3.1 0%"'.0**|hexadeca-2(11),3,5,7,9-pentaene;
5-oxa-7,13-diazatetracyclo[9.3.1.0%*°.0"*|pentadeca-2(10),3,6,8-tetraene:
a;methyl-s-oxa-7,13-diazatetracyc1o[9.3-.1.o"~‘°.o‘-°jpentadeca-2(1o).a,e,a-tetraene;
| 7-methyl-5-oxa-6, 13-diazatetracyclo[9.3.1.0%*°.0*|pentadeca-2,4(8),6,9-tetraene;
35 4-methyl-10-aza-tricyclo[6.3.1.0%")dodeca-2(7), 3 5-triene:
4-nitro-10-azatricyclo[6.3.1.0%"Jdodeca-2(7), 3.5-triene;

-6-



.6-0x0-5, 7,13-triazatetracyclo[9.3.1.02i0.04. 8] pentadeca-2(10), 3,
8-triene; 6-nmeth |-5-thia-5-dioxo-6 |3-diazatetra clo 9. 3.2bAQuitlZnod) 4.8] Y

.~ cy [ pentadeca-2(10), 3,6,8- tetraene; _

- 7-di met hyl @i t hi a- 5- di oxo- 6, 13-di azatetracycl 0[ 9. 3. 1. 02. 1104, s] pent ade
ca- 52( 10)??,%1%‘-5{6& raene; 6, 7-di oxo-5,8,14-triazatetracycl cﬂqT’IB“W‘}lSZ*
0.3.1.02.11. 04-9] hexadeca-2(11), 3,9-tri ene;

5, 8-di net hyl -6, 7-di oxo-5, 8, 14-tri azatetracycl o[i 0.3.1.02.
1. 04. 9] hexadeca- 2 (¢taping 1@azatricyelofs.3.1.0°"|dodeca-2(7),3 5-triene;

5-oxa- - met hyl - 6- Aq10lazbifiegticls 84 @F ekl A1 Sidn 8 51b8uAicS] pent adeca- 2(10),

, 8-triene; . _ _

. 5-fluoro-10-aza-t Al Graza-tiiosists 340 s ldadese-R17)3.55tenei ene- 4- carbonitri | e;
104- et hynyl - 5- f | udrSedifi@rmaibaartiicypiolec £0*Jdodecd2(77 3 8adnga- 2(7), 3, 5-triene;
5- et hynyl 510- aza- ViR 3ok ARe e 3,

. 5-triene-4-carbonitr |I%@ézggﬁf%vr[%?lB’g@gg%?{é?bﬁ)%T% 3.1.02.

7] dodeca- 2(7), 3, 53{(}1(?-gﬁgmndq{g?ﬂ&ﬁ,]{quep%g(T).3,5—tnen-4-y!)—5-methyl—1,2.4-oxadiazdle;

4- et hynyl - 5- chl or d84afatdaels[613i 100/ ClaedeRa-3(7),3, Erenladgdeca- 2(7) , 3. 5 tri ene;
4-fluoro-5-triflugg - 10)- - L LI, CY 6. . 7] dodeca-2(7 ), 3,
5-triene;, 154-chl 8;5(%?@‘0?%{]? %%éﬁﬁgéagaﬁﬁﬁ%g?aﬁph%@ [6.3.1.02"']dodeca
2(7).3,5-triene; 5’-=f"r’f”f’19§’é5'_r15’r%ﬁ¥ﬁ'9!’d°1 -&P'adoddca () S[5aride-4-sulfonamide;

. 02' 7] dodeca- 2( 7) 4-(Bpyriviiditiyisaieny’-10 2ERALIB[5I3190> |dodeca-2(7 35-riene: .
ﬁé?t hyhyl -S-trifl ?-W@-ﬁb‘i@%‘d[é‘.‘g’l.%i’?&otdgclzagiﬁ)lﬁ?fl-tgén#gﬂ)- -%thglon%(;jeca_ 2(7),3,5-trie ‘
204, 5- bi st ri f i uor Stfilupfpmetiy-18-Azaricydsie B.4 08 I®deca 7 3keidens- 2( 7) , 3, 5-tri ene;
and phar maceut i cad-trifiucremepitablea sl dife 8 eF ey diments may rel ate

"to the hydrochl 05_}19‘:?0_% |1, .of Eﬁgyg?}%vg e%ﬁa%gdfs&tggn%gunds. Q her
enbodi nents may relate ctgfﬁ%’? L0 Hofsra- % drmiinere: p R14 Ris 25 wherein P

“may be hiRirogen, 1Rsa3alricycialisR0b’ ldddesae2(T), 38 Bemdyl dyanided - C6) al kyl , al |yl ,

2,2, 2-tri chl or oet hghoro-96-adaCiicyel)ead. kb# jdoddeb2() AiBheMEr € N RS and R6 may be

“defined as in forém{-& | %?OVEﬁO_ C{):g;)) - :(%é Cl1- 'C6S}Ial kyl wherein the
al kyl noiety may 0Op ot e L0 bRt i @P‘é’@ {1 3omotPenéAesehal o at ons,

preferably with f6-@ethe-5 ¥-dazatetrasyolol0.3d0*U108% mtxader:a-20e))2. 8)7, Opentaene:

t - but oxycar bonyl ZinelRa®)14-diaaeiEytoAnd 17825, | | ndependent |y,

from hy faen, (gl-tgl?gal K II opt i ongﬁl \3/1i'§ i?mﬁ%é&%%tsbg%ggg\g W%%E%SG

PCT/ | BOITD6153 s By et AR e eolde S O ETexmisra (1 o5 he-Paviomns

- (=0 (C, - 08) al kyB-metbylditddidzgieiranypio[10.811100}".0* Yivexazca-2@ 13,5 28)pehiskhe; Or  hal o;

Wi th the proviso g {adiakfader 1855 ™ ARbaBaL B (A5 PILALRE Jaen P may be

' 6—chloro—5,14-diazatetracyclo[10.3.1.02'“.0"'9]hexadeca—2(11),3,5,7.9-pentaene;

8-methoxy-5,14-diazatetracyclo[10.3.1 0%".0*hexadeca-2(11),3,5,7,9-pentaene:;
25 6-chioro-10-fiuoro-5,14-diazatetracyclo[10.3.1.0>"*.0**hexadeca-2(11),3,5,7,5-
pentaene;
5,8,14-triazatetracyqlo[1o.3.1.02-".0‘-9]hexadeca-2(11),3,7,9-tgtraen-6-one;

~ 6-chloro-3-fiuoro-5,14-diazatetracyclo[10.3.1.02'".0**hexadeca-2(11),3,5.7.9-
~ pentaene; o . | |

- 30 and phanna;eutipally acceptable salts thereof.

Other embodiments compounds may include but may not limited to: ;
6-methyl-5,7-dioxo-6, 13-diazatetracyclo[9.3.1.0%"°.0**jpentadeca-2(10),3,8-triene:
6-methy}-5-ox0-6,13-diazatetracyclof9.3.1.0%™® 0**|pentadeca-2(10),3,8-triene:

35 5.7-dimethymoxo.5,7,13-triazatétracyc|c’>[9.3.1Qo’-‘“.o‘-a]pentadeca-zn0),3.8-triene;
5,7-dioxo-6,13-diazatetracyclo[9.3.1.0%"°.0**Jpentadeca-2(10),3,8-triene:

-7



hydr ogen, ({ -0C6)al kyl, or unconjugated (C3-C6)al kenyl. Such conpounds may
be useful as internmediates in the synthesis of conpounds 25fAugust 2a8nul a | . -
5 G her enbodinents may al so relate to conpounds of the forrmula: R? R3
wherein R2w q,q%z.g}} may be defined above; and PP may be COOR16 wherein R16
may be aIIyP ,2,2- trichloroethyl or (Cl-C6)alkyl; -C(=0 RRIABIMEFRIin R5 -
and R6 may al so be as defined above; -C(=OH, - C(=0(C -0C6)al kyl wherein
the al kyl noiety nmay optionally be substituted with froml to 3 halo 10
atgms pr ef gr ab: ys-wkd-ﬁm-ﬁﬁfatétratitio@;ﬂU@P@“‘%mﬁﬁécﬁfz@@%%%%nelbenzy| or |

t - but oxycar bony st t he al 0", as use
herein, may incl ug—o@%‘;ﬁé?—g&&ﬁﬁxﬁ@ycﬁgbgﬂ rf@ i oiﬁéﬁ%g'gn%t herwi se

i ndi cated, the t efmethul-fiia5-diews-6,tediazatetratyniol9rial/ 07 he' ipdrtagdcnai(th 3,6Ehai n
noi eti es, anguddiere the nurrber of carbon atons suffices, branched and
cycllc rméetles as used herein O al kyl " or

ter e,
"al kyl -O-¥, wher e%'ﬁ’me Vig{ryne- nta? 56“8‘”%@(31?%8@5%@38@\?@ oz‘llh@%lpé?tﬁﬁ*ecé’r kyl ene,
as used hereZ(ﬁlQ) a8 tetreene; an al kyl radi cal having two avail abl e bondi ng'

sites i.e., -al k%?hmx&@@rﬁ-'trﬁzat@dréﬁy&b 16'33}'013906@1%& ¢n§% ?QQYr?en nl ess

. otherw se indi catfg the% rm"one or nore sub '€ed her ei n,
may refer 20 to f ' ‘Pﬁb53ﬂﬁﬂaﬁiﬁ?ﬁ5ﬁ!ﬁlﬂf&3&9 ei*@‘i?@ﬁ’t%“ﬂ)&@& bl e

based on t hdrignenrtber of avail able bonding sites. The term ‘treatnent', as

d h i i 0
of , or preventi %gggiﬁ’gm.%dﬁ"?‘&??%‘%“@ﬂé?gﬁ.dé hher Rl S kres g ese

one or nore lﬁ&é‘ﬂ%"'e{@ﬁdrq |1@Rﬁ’e‘6€f‘2ﬁi %éﬁﬂ?@ﬁ""@ﬁ@nﬁm m "treat rrent
as used herei n rmgthyneff-ﬂaﬂuotma-dze m&:o[asmf’}ad@aé-mga 5aene! r€ating” may be

‘defined i medi at el Mn ﬁp,q\beazajnﬁc,&gg’q%u?@e&f%& Wn% %e opti cal

centers and therefore ren figurations.
Ot her enbodi nent é%ﬂ%ﬁ@rt&cvalpnﬁ %%dﬂ?@ﬁ%?g) 3ért@meeﬁ=mlmrtel¢, and ot her

st e{ eoi S‘[ﬁ’{]ﬁr S 011:4—«81&;0?! -5 1R aL- tﬂ&yc!f)ﬁﬂ?lﬂaé]dbdecg.ﬁ(?\@ldm% r?ctehm c and ot her
m Xt ur es er eo referre ant | s O e
‘enbodi nents may i nc?'%_dﬁ?mo(&';rut@ﬁ i% éi’ﬁ? ‘FI @P%ﬁ[cg%gﬁis pipene;

Oa' e] pent adeca- 244%‘@)'0‘@@\5?@113(@611@-&23-%%0[531 0 ldﬂdeca-2(7)35-tnene
(+) - 6- 0X0- 5- Oxa- B Ao Lﬂi—aizali 16169192 T)a Qidch) hnitfiid0) » 3, 6, 8-t

etraene; 25 Augugt )8%_}9@%5( 6P /I IOQ ée?;?éZfluoro N—(4 hyd
r oxy 10- aza tri cyéel € y d[ {{)8.5¢f18ne; henzani de;
4 S-blstrlﬂuoromethy!-‘lO-aza-tncyclo[ﬁ 3. 1 0 ’]dodeca-zm 3,5-triene;
and pharmaceut(catly acceptable salts thereof. Other embodiments may relate to the
hydrochloride saits of the above enumerated compounds.

Other embodiments may relate to compounds of the formula

|
N

Y

R14 R15
25 wherein P may be hydrogen, methyl, COOR'® wherein R'® may be (C,-Cg)alkyl, allyl, 2,2,2.—trichloroethyl
- or {Cy-Cglalkyl; ~C(=O)NR’R® wherein R® and R® may be defined as in formula I above; -C(=0)H,
-C(=0)(C4+-Cg)alkyl wherein the alky! moiety may optionally be substituted with from 1 to 3 halo
atoms, preferably with from 1 to 3 fluoro or chloro atoms; benzyl or t-butoxyca'rbonyl (t-Boc);
and R™ and R" may be selected, independently, from hydrogen, (C,-C4)alkyl optionally
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(+)-6-nmethyl-5-thia-7,13-di azatetracycl o[ 93- | -02.10

" 04')pentadeca-2(10),3,6,8- tetraene; 6 25 August 2004
~(+)-6-nethyl-7-propyi-5,7,13-triazatetracycl o[ 9. 3.1.02' 10. 04'  pent adeca- 2(
- 10), 3, 5, 8w BliAspe; (+)-7-methyl-5,7,13- trlazatetracyclo[9

3.1.02,'0. 0485 pent adeca 2(10), 3, 5, 8- tetraene; (+)-6, 7-di mePATIBY/091S33
triazatetracyclo[9.3.1.02'i0 O 'ejpentadeca-2(10), 3,5, 8-tetraene;
(+)-7-propyl-5,7,13-triazatetra clo 9.3.1.02'1 O4'a cY |

j pent adeca- 2ubgtutsd @itigfrere onanseven fiibrine atoms; -C(=0)(C,-Ce)alkyl, cyano, hydroxy, nitro,

(+) - 7- but Y| +hind, 3 IchiaAat Rid AAVEL Rh %o dhalr O k0 19 nHbhe B ARREAAeA PhsPbd: 8-

t et raene;
(+) - 6- met hyIhydfogf%(S%‘Lﬁ%ﬂky‘:')°r7’n‘if’3’l“§"‘}“idé93a‘fﬁ@fkre@’&y%’|°]bfOQ‘PS““iS B, besebi esipiemistialge c a-
2(10), 3,5, & thd whth@awobomporndsdHfphdnydldE 5, 7 13-tri azatetra clo
9-3. 1. 0x10. 04' $ ¥Bukedbokik
(+)-6- me'gsgyl 7- phenye -bo %Mllgg? (r;;?g%%'} (g%ogn g?:u?g&g%g}oﬁpoz
10. 04' e] pent adeca-2(10), 3, 5,R8§- 15 tetraene;
" (+)-7-neopentyl-5,7,13-tri azat el .3.1.021D 04
e] pent adeca- 2(10), 3,5, 8-tetrae NP (1)
(+)-6-methyl -7-neopentyl -5, 7, 18 3 ei/r acycl o[ 9. 3. 1. 02. 10. 04' ej pent adeca
-2(10),3,5,8- tetraene; (+)- 7,13-di azatetracycl o[ 9.3.1.02-70
04' sj pent adeca-2(10), 3,6, 8-tetraene; 20
(+) - 6- et hy Wwh&einRA-anti RB3mali bez deifiaddr aoweC hrd[ 19 . ndiy be QUORY. Oxbredi p’élﬂ{agtie(amyl,% i9) , 3,
6, 8- tetraepiold: 2 5 =i sf acyiel0 e
' I pent adeca- 214 '%8&}“ ér(gqt%@&tﬁ%yéeﬁée% E) ﬁgme%iz dlqi aszoa]:’et[asfdeg & D[% g( %4H
. 02" 7] dode &&= (Gh)Geialy! vretain thnalkyt nfoigty maynbmiooalqz(be aam-rutmhﬁfcﬁa 8to 3 halo
e 7] dodgCazgmé) pref%rab@mﬁtﬁfr r'ﬂq to gﬁucgp er chioro atoms; b'?j‘zyé ot lgutoxgcarbo X JoN L1

(+) 4-am no- 10-azatricycl o dodeca

- 0-azatricycfo[ 6. ¥nlep 0@2‘“”?]36’8’6@%@“2@?‘) h31°53%‘15‘?dé1ﬁml4r19ﬁ3f]11&b*é% Sneioglehioro,
(+) - 4- chl or broi@@ndiode.r i cycl o. 3. 1.02' 7j dodeca-2(7), 3, 5-triene;
(+)-3-(10-azatri %ﬁgs%[h@rvg’se :}ndggtegg:g%gx?caﬂqg(aameg herein, may include straight chain

5-trien-4-yi)-5-net

(+) - 10- azat t'?%*r Ht%%?fel*h%ﬂ“"}bab?jéwwws suffices; bfanched and gyclic mgieties.

(+) - N4, N&- di met hylhe @e ‘akatyl",iacysed iftfdin, Beahs 0B,alkyl” or “alkyl-0-”, wherein “alkyl” may be

7] dodeca- 2( ddfinad as dolEne- 4- sul f onam de;

(+)-4-(1-pyrrolidinylsul fonyl)-10-azatricyclo[6.3. 1.02,7]dodeca-2(7), 3,
5-triene; (+)-1- Yhf@“az%llfyﬂq“%?%‘fsﬁ{lﬁmsla mayypeatt preichbtadicn i ng 1@; available bonding
S-tri en- 4- y$iles [Leetdigijowiesrein {aliyi* daytteidéfinadssabme.hy| - 10- azat deycl o[ 6. 3. 1. 02.
7]1dodeca-2(7), 3, Gnidst btfeRice indichled 4ﬁett5rb1ﬁ‘Lﬂé(3¥ 8&?%}@%#@&1@’_ 8584 herein, may refer

tricycl 036 3..1. 02a] dodeca-2(7), 3,5-tri ene
to from one to the maximurm number of substituents possible based on the number of available

bonding sites,

The term “treatment’ as used heréin may refer to reversing, alleviating, inhibiting the
progress of, or preventlng the disorder or condltlon to which such term applies, or.one or more
symptoms of such conditior or disorder, The term “treatment”, as used herein, may refer to the act
25  oftreating, as “treafing” may be defined munedlately above
The co'mpoﬁnds of fbrmula | may have optical centers and therefore 'may oceur in
different enantiomeric conﬁguratlons Other embodiments may relate all enantiomers, diastereomers, and
other sterecisomers of such compounds of formula |, as well as racemic and other mixtures
‘ thereof. _
30 - Particularly, preferred enantiomers of the embodiments may include: _
(+)-5,13-diazatetracyclo[9.3.1.0*°.0**jpentadeca-2,4(8),8-trien-6-one;
(+)-6-0x0-5-0xa-7,13-diazatetracyclo[9.3.1.0% .0**|pentadeca-2(10),3,6,8-tetraene;

. ~9-



25 August 2004 WD 01/62736 PCT/1BO /00153
(+)-3-fluoro-10-aza-tricyclo[6.3.1.02. 7] dodeca-2(7), 3, 5-triene;
(+)-10-azatricycl o[ 6.3.1.02, 7]dodeca-2(7),3, 5-trien-4-yl 2O/ auge2004

(+).-4-fl uornweoddsimstri cycl o[ 6. 3. 1. 02' 7] dodeca 2(7),3,5-trieng, (+
-6-nethl -5-0x0-6 13-diazatetrac clo 9 3.1.02'"' 04 ) Y Y [ nﬁcr/fnmmmsa
" e] pent adeca-2(10),3,8-triene; 5

(+)-5-0x0-6,13-di azatetracycl 019. 3. 1. 02, 10. 04,

8) pent adeca- 2( 10) , §)@-fiups ~hydroxy-10-aza-tricyclo}6.3.1.0%"Jdodeca-2(7),3, 5-trien-5-yi)-

(+) - 6- net hyl - berizBile5- di 0x0- 6, 13- di azatetracycl o[ 9. 3. 1. 02-"

0Aa8 t ad -2(1 = .t ene: 210 A4,
(o oy P ot by am no VBRGNS LEh 8 S8R escytiols 3.0 - 0 pertaess 300) 30
04. 8] pent adect§tragnei0), 3, 6, 8-tetraene; 10

(+) - 5- oxa-§- net hyl WenyL7-prapfisaZRlRiaR Y Q. 139270 g8 ; _
| . 02.10. 04' 8Jpent a_ggga- 2(10) p’%’, 8 tri enefyk’?if)%@f 0 Jpentadeca-2(10).3,5,8

0-aza-tricycl S 1.02; 7] dodeca-2(7), 3, 5-triene-4-ca rbon itrile;
(+) _4- et hynyl - 5- f | (17 -onethyBs, A2 3triaeatetsacyotd[$3.3.01°.0 pentedsta a1 02,6 8)8 tardenb 1 | ene;

g +)5: t5; ?;22?2[ ;Zl'il’ 8;)Eﬁls,t?l_’cﬁlﬁéfﬂk-gE’ﬁs—%ialate&%ycﬂ[g.gq %aabaﬁp@\tadecae(m),&5.8-tetraene;

rile:; . 10 na

(+) =5- chl or 0- 10- az +5'%'PPB\(;??F(};[%T'@??W?'P@&E@;(2'3197’5@993'%1Pb?a%s-lﬁﬂ@eneboni tril
e ( | ( ;) - 41t hyny| -G}-ehetpisdl, 13-tazamtratyiciojecd. D)6°. 6 *perdaticdd-da 0RS:8,8-tetracne;

7),3.5-triene; (4.6- i ) . 10 A4,
(+)-4-fluoro-5-tr i_(f ugre (t)h%le‘{[ lﬁglbiufyll%‘-T'A%g'-atz?t?té?g‘f%?'8'.1 192 1Io'.0 Oaéqe?jaggcgé%go_)@(s?a)-, 3,5-t
riene; (+) 4etraene;
“chl oro-5-trifl uor qmet-byenyHs(?, taaradatetrasyelosH1.6%1.0'0Rentiddesle@ay, 26 Sretdems: t i ener ™
(#)-5-trifluor Orret(hyé-mégylﬁgﬁgﬁ%B%%ﬁ?%tri?%zgteé?%d%.&1.02"°.0"a]pentadeca~2(10).3.5,8-

a] dodeca-2(7),3,5-tri ene-4-carbo
(+) - | - et h{Pny [*EtSEP&:; £ | yor omet hyl - 10- aza-tri cycl o[ 6. 3. 1
,(0\2) 7]5d29168 a- 2( t7) : 3‘!5—11&?&!“&;5.7.13-triazatetracyclo[9.3.1.02"°.0"‘°]pe2n{:,adeca-%(1(5)).375,8-5etraenet;

+) -5, 14-di azatetr, LC ) 04’ ex o1l , [, 9-pent aene;
(+)-6-nethyl -5, 1.4-(§%§a@gt]731 g@?@%ﬁ"’g‘%%%@%%ﬁ%éﬁ?&*ﬂ?fﬁ%“@3@87 9- pe
ntaene; (f) ¥@RR&hyl -5, 14- di azatetracyci o[ 10. 3. 1. 021" _
ggsghixgdei fil 2 8 }1 1)(+)3a<5<a71.&dvga&e@agaa[g.gﬂgoz-ﬂcﬁfjbenia%eéégz(%)?b?@}é-ﬁ‘e%@ne?' 0

) - 8-1 : 14?3%:@%%‘%%5%@%%ﬁﬁ%‘?‘?"!‘?"&gg-1%Qm'%"°%pentadeca-2(10).3,6,3-

(+)-8-nethyl -5,
. 04. 9] hexadeteh@ene11) 3,5, 7, 9- pent aene;

(+)-5. 14- di azat et (goyhtt-5QxR6 13 QReddirdlfidd B 62905 laddos-2 £8)/6. 0-tetraene:

9-tetraen-6-one; . .

. (4)-6-chl oro-5, 1£t)3i'r392m fé???é‘{’ﬁ%%ﬁ@'%?T?]f."ﬁefi’f.(-"éﬁ:sgﬁ\'@kadeca- 2(11), 3,

5,7, 9-pent aene;  (Wy-niromit-arekigyci]61311.67 Mpdeat A B S betrierte;

10. 3.1. 0§1. 04. 9) bemau%ﬁﬁ@1o2&;éﬁbye%[é§a.?.09]d399éaaz?§%5-tn'ene-

"()-6-chloro-10-f| E*ﬁ'w'@ﬂ%%ﬁid' @@%{@c%o 10..3.1. 02, 11. 04$] hexadeca-2(11),
3, 5,7,9- 30 pent adnet (FFmeycRyh 1.0 ldadeceA DG tsnt-Hlgcefamidgy 11

. 04' 9] hexadeca- 2( {1¥:chiof-B-azatricymol-5t. 0 Hodeca-2(7),3,5-triene;

(+)-6-chloro-3-fl 1Ra e ay gt |24y 3 £-trien-d-vi)- . iazole:

SRR hex%k%gqa- i ffdt@@%‘ﬁ ? ’3@9&’&] ﬂ#),g,s_. trien-4-yl)-5-methyl-1,2, 4-oxadiazole:

996524 cyclof6.3.1.0*" Jdodeca-2(7),3,5-trien-4-of;

30 (+3-N*,N*-dimethy}-10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene-4-sulfonamide;
(+)-4-(1-pyrrolidinylsulfonyl)—10—azatricyc!o[6.3.1.02'7]dodeca—2(7),3.5-triene;
(+)-1-(10-azatricyclo[6.3.1.0*"|dodeca-2(7),3,5-trien-4-yl)}-1-ethanone:
(+)-3-trifluoromethyl-10-aza-tricyclo[6.3.1.0%")dodeca-2(7),3,5-triene;
(+)4-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7), 3 5-triene;

-10-



_ pentaene; and pharnmaceutically acceptable salts thereof. 35 In addition,
ot her preferred enantioners of the conpounds may i ncl ude: 25 August 2004
(-)-5.13-di azatetracycl o[ 9. 3. 1. 02m . 04' 8] pent adeca-2, 4(8),9-trien-6-ori e;
-11 25 Au 4 WO 01/62736 PCT/1B01/ 80153
(-)-6- oxoq;gao , 13-di azatetracydo[ 9. 3. 1. 0210 04- a] pent adeB@IRNHYIS3I3 6,
8-tetraene; '(-)

| uor o- N- (4- hydroxy- 10-aza-tricycl o[ 6. 3. 1. 027j dodeca-2(7), 3,5-trien-5
yl benzani de; ((+)-38uoret1b-aka-Gicydne3.1.03 Jodeazn? ), 5-mienc ! o[9 3.1.02.10.04.e Y
]

2-f
) -
ent adeca 2(10 2.7
(p) 6- et hyl (7 )pr((?)}ﬁ? aﬁnﬁf%@g???’a g gtc?'z(a/s?*r[ea"@'iyaﬁ'ﬂio 04. 8] pent adeca- 2(1
0), 3, 5, 8- tetraen(é‘ ‘ﬁ“‘i’fﬁt’ﬁ‘ai%t”?yci%ﬁﬂioaid&ﬂ%qar%ﬂw'OE'!P 3.1.0210 04. entadeca
2 1(1) 3, 5, 8-t et r aeps-meliy)5-6x0/6, M3-RatdletiacieiofelBt b7 62 RbAIR P ) S 83riche:
(

R R e

04- 8] pe nt adeca 2(@b§3 mpthyl-Bthiacs-digkn® 13-diazatetracyclo]8.3.1.0%™°.0*®|pentadeca-2(10),3,6.8-
(-)-7-butyl -tbtraénd;3-t ri azat etracycl o[ 9.3.1.

02’ 0. 04. 8] pent adeg 1 r.ae
(-)-6- met]hSI 7- soﬁﬂ%ﬂ %ra F"l v, %1’3'%%5‘38?‘@""3[9? 10219 "Ipantadeca-
8] pent adeca-2101.8.5,8tebade; tetraene:

7- | -5, 7, 200},
(2 ()10) gh?n)é 5, éeﬁseiafd-ﬁﬁueﬁwgltdﬁm@%&gﬁgﬁcﬁ@@ 311% ﬁ"’”o 5 aGH4868).3.6-

triazatetra V@FD[Q 3.1.02,10.04 ' al pent adeca- 2(10) 3 5,8- 15 tetraene;
(-) - 7- neopent yi - §+)75-lre-10-azzetticyelocd, t0’0f6de8a-2(7) 2 5-triene<4-carbonitrle;

11 aratet racycl ol g samtEhei IR okl %“aé"ggﬁﬂ Pl o 12
(-)-5-oxa-7, 13- d[‘a?éftéf Eog f%za ‘@?@C’@ 300" (Joqsaca9(73.6-riené-4_carbonitie;
pent aded&- 2( 10) $+)€5-18ﬂ¢r®ﬂ@-amam$yc[b{6 3.1 0”]dodeca-2(7) 3,5-triene-4-carbonitrile;

) - 6- et hyl - Zet,;y%{,gg?ag@%_% EQaCMEJcBE% @02]’1"093%9 7% 584$ent adeca

(10), 368tetr?%-4ﬁuo e 5-oxa-
3.1.02. 70. 04, g (=4-porp=§-trifiyarometiyd d Qaza-tipysiolee?. 507 Iofeser267),3.5-tiene:
) - j ma: hyl 1(1)0 &) at-¢hidras§-triflodromathi- m&za:dmmaa Zb%’qdoaecathr(w:s‘ Shidne;
)& agpno- 1 0° S Bl gy oS ot S g
20 ( )-4-ethyn I— uoromethyi-‘l O-aza-tncyclois 3.1 ]dodeca -2(7),3,5-triene;
(+)-5,14-diazatetracyclo[10.3.1.0%".0**|hexadeca-2(11),3,5,7 9-pentaene;
(+)-6-methyl-5,14-diazatetracyclo[10.3.1.0"'.0**jhexadeca-2(11),3,5,7.9-pentaene;
(#)-7-methyl-5,14-diazatetracyclo[10.3.1.0".0* |hexadeca-2(11),3,5,7,9-pentaene;
(+)-7-ethyl-5,14-diazatetracyclo[10.3.1.0*"".0**jhexadeca-2(11),3,5,7,9-pentaene;
25 (+)-8-methyl-5,14-diazatetracyclof10.3.1.0%".0**}hexadeca-2(11),3,5,7,9-pentaene;
(+)-5,14-diazatetracyclo[10.3.1.0%"". 0"9]hexadeca-2(1 1),3,7,9-tetraen-6-one:
(+)-6-chloro-5, 14-diazatetracyclo[10.3.1. 010 °]hexadeca-2(1 1).3,5,7 9~pentaene
(+)-6-methoxy-5, 14-diazatetracyclof10.3.1.0%** 0% 9Jhta:\cacitaﬁ:a-2(1 1),35,7 9-pentaene
(+)-8-chloro-10-fluoro-5, 14-d|azatetracyclot10 3.1.0""0 °]hexadeca-2(1 1)3.57.9-
30 pentaene; :
(+)-5.8, 14-tnazatetracyclo[10 3.1. 02 M g *lhexadeca-2(11),3,7,9-tetraen-6-one:
-~ (+)-6-chloro-3-flucro-5, 14-diazatetracyclo[10.3.1.02 .0 “lhexadeca-2(11),3,5,7.9
pentaene; :

(-
2
9-
(-
(-
(-

and pharmaceutically acceptable salts thereof.
35 In addition, other preferred enantiomers of the compounds may include:

(-)-5.13-diazatetracyclo[9.3.1.0%"°.0**|pentadeca-2,4(8), 9-trien-6-one:
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- 25 (-)-N-[10-azatricyclo[6.3.1.02' ] dodeca-2(7),3,5-triene-yljacetam de;
(-)-4-chltoro-10-azatricyclo[6.3.1.02-7] dodeca-2(7), 3, 5-trjene;
0-azatricycl o[ 6.3.1.02 25 Auglst (3064
7] dodeca2(7 -trien-4-yl)-5-nmethyl -1, 2, 4- oxadi azol e;
:(-)- 10- azaﬁ(?%ﬁ‘sczls%d[ 6.3.1.02. 7] dodeca 2(7),3,5-trien-4-ol; PCTIBOLO01S3
.(-)-N4, Nd-di nmet hyl -1 0-azatricycl o[ 6. 3.1.027] dodeca2(7), 3,5-triene-4-sulfon
am de; 30 (-)-4-(1-pyrrolidinylsutfonyl)-10-azatncyclo[6.3.1.02
7] dodeca- 2(7), 3, 5- t(riene;5-0xk-7) 3 lifzh racyasa e OF 86 pentkdfed-A s 61 3dERddnE) » 3
5-t(en-4-yl)-1-ethanon
(-)-3-trifluorometh ﬁEgF&N—g{t‘yP foé;c?'af%m%'c'ftsez‘I L5 ]8%"&835@??5‘”%"7 ¥ r i ene:;
(-)-4- trlfluorbéﬁﬁ"ﬂ -10-aza-tricyclo[6.3.1 027]dodeca 2(7), 3,5 triene;
- (
(
(

-(1

3-f1 uor o- 10- azq—)t&maypb@ﬁ.ﬁvaaﬁuﬁgdadﬁ&b?@m BK‘Vb‘BEeﬁta&éda%)3%%-tetraene

-
- 10 t | 4

g 4- f?ﬁgr(rjl %Cag([ﬁt” cﬁ;&%glﬁ%é%a@a@ggb;(% %ylpgnt%/tchgﬁgmagg 25
August 2004 V\@f@£7'€2736 PCT/ 1801/ 00153 (-)-6-nmeth 1-5-oxo0-6, 13-di azatetrac
109 3.1.02.° 0 04, (‘?~7¥néthyﬂ-5ﬂﬁglﬁ‘ia%5i€€r&6@&[§9)l 03’°%4‘a§pfehﬁﬂé'oa 2(10).3,5 &-teigaene;

-)-5- 6 13 d t 5

Vrienes (0)- - mTRy I Reb e 34" m s § ) erens

02. 10. 04' 8 j pe nt a&é&@rw&m 13-trigzafgtrabyciof9ea 1. @?é?n@‘*“]péntadeca-z(m) 3,5.8-tetraene;

7-di hyl 0.04' 8i
) o mg? Iy am g@a—%h@mwwam@yciaw ameefpﬁa%éfw %358l 04 8 pe

t

azat et racycl o[ 9. 3(?'6 'Yg‘?ﬁﬁb'@} Bgngéﬂ?éﬁa"afé"iﬂ? 3.08 ﬂﬁ’%‘ﬁ?@eca'z(10)358-

-)-5-fluoro-t®gaenea-tricycl o[ 6. 3. 1. 02' 7] dodeca-2(7), 3,5-triene-carbon
t

|2 | % doégcg )2( 7)4(- Jguél-xl 5,213 ldé%t&m%ﬁlnﬁzaai f)”’ §¥fLRb&c2(10),3.5,8-tetraene;

c

(

8-

l.

(

n

i

(

i

l. ene; (- Y 210

0-aza-tricycl o[ 6. 3" 5‘7(':16’??@&’5" > t3rviazatstragyclold; 3k 8 Q" dnentestece-R(10)%3.5.8-
(-)-5-chl d%0- tOz2emea- trlcyclo[6 3.1.02"' 7] dodeca-2(7),3, 5-triene-carbon
5
o
(-
r
2
(-
(
(
e

ri ene; 4-f
5-trifl 1(102 onet hW‘"‘fﬂ‘ygz'&e@?'Ptﬂ?JL1@[‘6323‘313‘690[?136&3eéh-]QE(ﬂ?a)dﬁQ@-EﬁO)ra.@&e, 15

r

chl or o- tewrdenef | uor onet hyl - 10-aza-tricycl o[ 6. 3. 1. 02' 7] dodeca-2(7), 3. 5-t

0
)
Ltrile;  (-)-4-et Nty hecehipledr, R B bblo P dopehadlBa 2APS8E3:2L0. 3
)-
e
7

, (-)-5-tri fl M%za?e%a%ﬁ[ E{ ‘f &y%wjggﬁtgdeca 9(%0 Ilg gqgr%%ne

4-
i ene;

(),35tr|ene4car oni't 20

) - 4- et hgthyl - 5-trf )r‘?-ﬁ‘SWr?e%37+13ﬂaazatfﬁaweiﬂe9dt%t “Jpantgigcar2 (@R BiteReqhe; 3, 5
tri ege (-)-7-methyl-5-oxa-6, 13-diazatetracyclo]9.2.1.0>"° 0*#pentadeca-2, 4(g) ,6,9-tetraene;

)6 et hyl -5, 14 G EeRBel bl O BB RS R g o 1y heateere

nt aene: {-}-4-nitro-1 O-azatncycio[ .3.1.0"ldodeca-2(7),3,5-triene;
(—)-4-am|no 10-azatricyclo{6.3.1.0>"|dodeca-2(7),3,5-triene:

25 (-)-N"{10-azatricyclo[6.3.1.0>"|dodeca-2(7),3,5-trien-4-yljacetamide:
{-)-4-chloro-10-azatricyclof.3. 1.0 Hodeca-2(7),3,5-triene;
(-)-3-(10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-4-yl)-5-methyl-1,2,4-oxadiazole;
{(-}-10-azatricyclo[6.3.1.0*")dodeca-2(7), 3.5-trien-4-of:
(-}-N*N*-dimethyl-10-azatricyclo[6.3.1.0*"|dodeca-2(7),3 5-triene-4-sulfonamide;

30 - (-¥4-(1-pyrrolidinyisulfonyl)-10-azatricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene;

{1 -(1‘O-azatﬁcyclo[6.3.1 .0*"dodeca-2(7),3,5-trien-4-yl)-1-ethanone:
(—)—3-ﬁiﬂuoromethyl-10—aza—tricyclo[6.3.1.02'7]dodeca-2(7).3,5-triene;
(-)-4-trifluoromethyl-10-aza-tricyciof€.3.1.0%"jdodeca-2(7).3,5-triene:
(-)-3-fluoro-10-aza-tricyclo]6.3.1.0>"|dodeca-2(7),3,5-triene;

35 {-)-10-azatricyclo]6.3.1.0>"|dodeca-2(7),3,5-trien-4-y| cyanide:
(-)-4-fluoro-10-aza-tricyclo[6.3.1.0% Jdodeca-2(7),3,5-triene;
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20

(-)-7-methyl -5, 14-di azatetracycl o[ 10. 3. 1. 02' ". 049 hexadec@52ublt B0d, 7, 9- pe
ntaene; (-)-7-et hyI 5, 14-di azatetracycl o[ 10. 3. 1. 02. 14. 04' 9] hexadeca

2(11), 3, 5xfe 91888 aene;

(-)-8-net hy? 5, 14 di azat etracycl oj 10. 3. 1. 02". 04' Jhexadeca- 2F¢1§B03/08153

9- pentaene; " (-)-5,14-diazatetracycl o[ 10.3.1.02'1S

04' 9]hexadeca 2(11),3,7,9-tetraen-6-one;

(-)-6-chloro-5, 14(—H5MW%&-¢)@@W@U&V¢I@2 10%'°.0* a}pentadeca-2(10)38-triene;

04. 9j hexadeca- 2(1@-)-5-3x§6 13-SaRRdbaRRY, D“]pentadeca (10),3,8-triene;

6- net hoxy-5, 14-di aza 0. 04’ Xadeca-2(11 5 7,9
E p)ent aene: y- -g—meﬁ'n § 151 adi oxo-6[13-dlazatetracycto[9 3.1.0% d t]§}p\=,=rttaadecal-2§1 0), %6 8-

(-)-6-chl orotELtMl uor o- 5, 14-di azatetracycl o[ 10. 3. 1. 02. 11. 04' 9] hexadeca- 2( 11

2)21 g] ] 2)( <’7id e(g:a gggiﬁﬂﬁweﬂﬁrlé}nngasﬁgg %ﬁ%&x%alégﬁﬁgt'émﬁbﬁ kG dl‘ﬁ]ggﬂtg‘deca-

(-)-6-chl or 032 f'eHa@'eM di azat etracycl o[ 10. 3. 1. 02 ". 04. 9j hexadeca-2(1 |

),3,5,7,9- 30 , peri-aciRmnehyld-pbariaicesttiraatify. 3aaﬁé"rﬂf%&rﬁc@aé -b@oj fer eof .
Q her emodlmts may relate to all rad| ol abel ed forns of the conpounds of
the formula |I. Preferred radiol abel e onpounds of fornula | nay be those

_ wherein the radi o(l'8rrb@-l°§°'?ﬁa§zat§'é¢lf§'@[ﬁédt0eddc'qe%ﬁﬁh%ﬁ%ﬂe-‘i@aft@nwle 1P, 1231 and
1251. Sutth r adi ol(a)b@étmymmmamh‘zamycl&{e 3u&)éf]uédea§-2(3§3 se%pgr ch and

cteand” i n b 2'?2'425.%?%2(%’%‘?5”9%&%%3 A R SSgNEld 25 o oS,
WD 01/ 62736 PCT/ |(B<§ S%aaartn%rclgﬁﬁﬁﬂrp Adprece-267, 3 Stidenevamtiandnite; t here is
provi ded a phar nﬁg@ﬁthml&&wwéiattﬁ&}clf)[@G Wé]dbéécalﬁf?‘}it 5 Ithgheni cot i ne

addi ction or aidi ess e n hacco use in a
manmal , conpri si n( ﬂu'am.?ﬁ& %yg?%ﬂﬂﬁﬁ%%i @kgepP?Féﬁ'zm 3N evi ous
aspects,™ hat is( ‘é'!ﬁ"-? Wﬂﬁomébﬂﬂﬂﬁgﬂ—wpmMG he.0HjHddedai 27), 3, Birieas; di ng in the
carrrer I o sonamt plicR el '”%r‘l‘”@‘f’%sgﬁt‘??’%m@‘”ym@'r I AT
conpound as defi r@%&hﬁ' "?I%'emli”opﬂeh'yg QP"H? 1’3h1ed2 ﬁﬁ?ﬂ? Qn"*é tigneg

medi canent  usef ul{-5gi-diazatgtsacnglol#9.3.607 @”dt@dam-ﬁmmsasetengenej t he

cessation or |egsenh |gf14_ug§a&p,,g 4. o e - nt may
relate tg a rrethq v : ‘qﬂ,l:?de ca i) §7§[};§&tg%,{ge

cessati on or | esggnlrﬁ%m égq‘?’g 3 CEDiJO%n1 ?a%e%%ﬁl‘bcﬂ?\ S-Reptashsn,
conpri si ng admi ni(3fethyh§14- dﬂa‘@mtlacychﬂﬁﬁallﬂ 240 Shevariecad(1 0.3 Mpoematnef t he
formula I, or a mrm%ﬁﬁyhmaﬂtéfra;{cﬁgmtﬁbb”@’ @‘aihExatdQ&f ﬂ?pséf@%eﬁﬁé( . be

effectlvelnredgg qg_t?mcotln 3. or aid (1.t He cesdatton: or
| esseni ng of tob&¢a ?‘ﬂdeﬁ%§“ @%?@‘@B“ﬁﬂﬁ%t hod of
treating a di sor @ef-chlorefHadiszateirasyebd08dd?! oS Tinexalidcarmy. a5y, Bpskeiendi sease

(includizag but nelslodihdu8, 15 QiabdeSiRicftid| ¥03. £ 84" b*fhexadeca-2(11),3.5.7,9-pentaene:
: {-}-6-chloro-10-fluoro-5, 14-diazatetracyclo[10.3.1.0".0*hexadeca-2(1 1 ).3.5,7,9-
pentaene; ‘ |
(-)-5.8, 14-triazatetracyclo{10.3.1, o’ " gt 9]hexadeca-2(1 1).3,7, Q-tetraen-B-one
N | (-)-6-chloro-3-fluoro-5 14-d|azatetracyclo[10 3.1.02".0* °]hexadeca-2(11) 3.5.7.9-
‘30 ,pentaene -
and pharmaceutically acceptable salts_ thereof,

Other embodiments may reiate to all Tadiolabeled forms of the compounds of the formula 1.
Preferred rédiolabeled compounds of formula I may be those wherein the radiolabels may be selected
from as *H, ''C, ¥*C, ¥F, 2 and '¥L Such radiolabeled compounds may be useful as
35  research and diagnostic tools in metabolism studies, such as pharmacokinetics studies, etc., and
in binding assays in both animals and man. ’

-13-



pyoder ma gangrenosum and Crohn's di sease), irritable bowel syndrone,
spastic dystonia, chronic pain, acute pain, celiac sprue25puguki 200,
vasoconstriction, anxiety, panic disorder, 15 depression, bipolar disorder,
autism slweepoidizssw ders, jet lag, amyotrophic |ateral sclerggggh é’
cognitive dysfunction, hypertension, bulima, anorexia, obesity, cardiac
arrythm as, gastric acid hypersecret i on, ulcers, pheochronocytons,
progressive supra nucl ear t chemi cal dependenC| es and addi ctions (g&,
dependenci es. on, oarsu%lasip&“fl ﬁ’§ ISP GBS it 2 Ghanpasertied sompssigen for gy, in

al cohol , ben:mdgamtpm A tioa falding i thd @Satiod Pi Ieds@ihg O tol0Dakd TR malhﬁaptaﬁlb@gmg

g: g{)‘?hgre ( C%ID {119 lﬁpa ﬁ%{ét?agmtd)_ﬁ ep &%e{})(r)clr‘{ﬂgsuag ectg ThBalll?ffect?%?nsrse ég x%tgogge aa(‘iﬁxctlon
-hyper ki nesi &, a‘dﬂ‘ﬁé‘r ﬁ;‘(‘f‘*&““%@h‘i@%@mﬁ@éﬁﬁ?ﬂa‘m W@Pphﬁmaafr“é?ally tewebie rawierage- r el at ed

gognl tive gecl i nﬁl,asﬁ'&htlh@@&y pfmaﬁbdadAcbnngergatprdeaaA us@bﬁaﬁiﬂﬁ@ou@@és'@ﬂﬂﬁ[)) ¥ in (BEMRd €
enentia o zhe e ' attention
deficit hype%’actiol Vi ’tnanuggmrgtgfradée%mfriﬂﬁ%?f"”% Vi e %ﬁag‘ﬁgvmfr g)dﬂ’én}the A al |
conpri si ng erdespening pfdptiaprg usedn ampremakal 25 -in need of such treatnment an

amount of a COWDMQ‘ bodilent iy f}yit@-tola mEthodPfoP Pﬁﬁcﬂ@%{lﬂeczﬁh;k%n o@gﬁﬁl@tn@me
salt thereof, th %/mg[%é&ffect ive in tregt(i such di sorder or condition.

In an eight ?%bsaé%le"é fessg PO iR 8P PRl PEIGRE B AU HERE o i)
conposi t i onmfnynal i @Euntefa @mpeling of thkeformta 1,30 Aphatricontielly @cdpeble faltareof, that may

i nf | ammat or eﬁ@é@ﬁé 1n¢éd§&%§&otxﬂéla@ﬂu% orRink H hd de&atlop qug%ﬁ@ o IHAGH gggos um

Crohn' s disease, . irritabl e bowel syndrome, 30 spastic dystonia,. chronic
pain, acute pai n’Psf e ‘g‘ﬁ"rtﬂ’éymbﬁlﬁ?:ifﬁliﬂi“‘g °f%%ééﬁ%rfi‘?‘i°b“t°¥l%tﬂ?n anxi ety, panic
di sor der, dé?i?‘é%f% frem, infiamseately hewsldigease (&Git"ihwms!“ée'm@# stor wlearative j aslitis| ag,

anyot r ophi Cp}oa&msaabangmb@ﬁoah@ CrdNaS) dnse@@@nlrﬁmu@ b6yt fsyhtiibrné) nspabﬁboefsioﬁiaSI on,
bulim a, angr exi a e rdlac an rnias tric

hyper secr et FERY bP me?gﬁ Bf¥1' F%&B%'?‘t Ak rVSBOrcg%SEF@’é' ?U’ﬂ%&n?ﬁﬁm digordery g sy,
cheni cafts dep@ﬁeﬁém i bgvlaaw@pr@mmm Glesp dls@féﬁpﬁ iRl éag canayotremiic igterabstigrasisi(dkR). to
Dl 01 08 O e o e e oy B ohisct
('FI)'BI ), obse (?EC'E%HDU PE?%’? ?”E]O(&D?mgreisﬂ'%gu%%@? Z'E?gs h‘f@gl s,
Hunt i ngt on' éel:crmnelas am%*dﬂlwswdms@eac!emgfp@r Rddiptigrscto n@y@‘ledam@gr tobacco

Z clh: 2 oghr enp@aﬁ; Inaneongnt rsé.%e.azéama@rﬁauﬁumﬁg:om&sa&e&csﬁgn 'hEédé‘é‘tge:.jgﬁ%:;alﬂ?he
Aloz he:oné? q’F{" %ﬂ% bﬁ‘P‘kl"ﬂ%n d|°§§§§'§ l5""?;1t ?'ﬁﬁ?’o &g@f psyghosis,
hyperacti vi Hynbdgtgrm cthored, ABXdNE dyskingBiau hgneridnesia Sylyridamschizopbrenia maltizinfarct
conpri si ng aéhmw?era;te@cdgammeasp@gyl madmﬁgr.ﬁm haﬁatfseﬁo%tephébs; | dehi ié

aspects, IS e tion, a
phar maceut | emenye 8 ‘E%%W@Jsc%(ﬁg sap %?'?ﬁaﬁe g’iﬁeﬂ”‘lﬂ" dteﬂ‘ét '?VH%'E?T'E"FVon
there is prdsardr{ARHD)sed Hurettels@ypdromelin@fmanireal fcompriging adfinisteming foea markingl | S

sel ect egs T L ek 8r £lch WRatmBASArS ALkt 67 a BiHoBREEEr thd formH), 3 K pharRiceuticatly

acceptable salt thereof, that may be effective in treating such disorder or condition.

In an eighth aspect of the invention, there is provided a pharmaceutical composition for tréating a
disorder or condition selected from inflammatory bowel disease, ulcerative colitis, pyoderma gangrenosum,
Crohn’s disease, irritable bowel syndrome,

30. spashc dystoma chrenic pam acute pain, cefiac sprue, pouchms vasoconstriction, anxiety, panic
disorder, depression, bipolar disorder, auhsm sleep dlsorders jet lag, amyotrophic iateral
sclero5|s (ALS) cognitive dysfunctlon. hypertensmn buhmla. anorexia, obesnty cardlac '
anythm:as gastnc acid hypersecrehon ulcers, pheochromocytoma progressive supranuclear
palsy, chemiical dependenc.tes and addictions ; dependencies on, or addictions. fo nicoting

35 tobacco products., alcohol, benzodiazepines, barbiturates, opioids or coczine;
headache, migraine, stroke, traumatic brain injury (TBI), obsessive-compuilsive disorder (OCD},
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unconj ugated (C3-Cs)al kenyl, or a pharnmaceutically acceptable salt thereof,
for the manufacture of a nedicanent that is effective in2bddgost®POdi coti ne
addiction or aiding in the cessation or |essening of tobacco use in a
mammal . Anot her enbodi ment nmay relate to a nmethod for reducing nicotine
addiction or aiding in the cessation or |essening of tobacco use in a
manmmal , conprising adm nistering to said nmanmal an anmount of a conpound
conpr i si payctesis,2inptinglonsfcherez darpgivaidydkindsia; hypefkanesial dysiekiarsehimophRbB, mel- be

sel ect ed;faf P BarhdhBa, HoL Hht&L O hitle didiingf eﬁ¥§§?9ﬂ€lﬂdin§f i R Qﬂaééﬁa%eeeﬁsﬂ%prs%r, . hér cof

unconj ugat ed §C3-_C5(%;al kenxl_, or a pharnmaceutically acceptabl e i
that maySahle depenteqdhg Alzheimaii PRY (PE Jtarsiesons dlissero Pk atterfion fefist t he
cessat i olyperactiviesiisenien@DeiD) trebifouictte’s Sgndrdmre ia atreavbralasipgeising &n dhdunt sivent i on,

there is I e of a c oun f.the farnmul.a wherein R19 is

sel ect ed’ ‘%%g?\%n?%%e%% %%m %8 RSt ?’ I;[IIEQSPGC‘):IIS ’ 1%; éfr‘%&cgﬁ“f m F@I@%@%SRVF, or gndition,

unconj u_gaaﬁéﬂ’a{%?se%)lmckﬁ’@kpm- a pharmaceutically acceptable salt thereof,
for the manufaghh e@%f@eiﬂ%gﬁcﬁﬁﬁﬁgpﬂﬁi@dwusef QECMpgﬂIEIo & (IIJIIaSOI der or

condition seglected from inflammatory bowel disease, ulcerative colitis,

pyoder ma gangyenQsiym 1g:rohn' s disease, irritable bowel syndrone, spastic

dystoni a, bni ¢ pHtA, acute pain, celiac sprue, pouchitis, -15 25 August
Str

2004 vasocCo¥ on, anxiety, panic disorder, depression, bipolar

di sor der i s@ .Sl isorders, jet ]ag, trophic |l ateral sclerosis,

cogni tive h%@f E{ncISi Sﬁg‘g%dygrgplt s ietsiye CCIS'ﬁISI?rﬁi QEI@%BQ@Xi(Qf%ﬂ%i fY, cardiac

ar ryt hmi 885onygaied (G- GRalen¥ly e res etarmecaytically) |l ageapiable  sqih dhectof, ofondiyet o,

br ogr Sssma&ufsapé arwmém@ﬁnd ; e?ﬁhéﬂi’s} ?@M_m{iudﬁﬁﬂﬁ?ﬂ\%%ﬁi&%% din ‘iIIecl“ ons:
ependen .on.. or ions to, nicotine, tobacco products, alcohol,

benzodi agéesggﬂr?ggfle 33?% &J‘?bﬁ' Ese 0 B cocai ne; headache, nigrai ne,

st roke, U1 AUBALG bR i QRSS! ML EAIMILSISifLagkgler . Psyehosi s

Huntington,s chorea, tardiv SKI nesi a ar ki nos C exi a,

schi zophiTolf SESSRIA r KeRIo T toBEntSean > el SoERISng GAISIE0 fmtad ne,

epi | epsy mamm arcammynid & cemposind edvspaisicgarepndushe\a, compaindef e femtiaa of the

Al zhei mer's type, Parkinson's disease, attention deficit hyperactivity

di sorder and Tourette's Syndrip ' 2 | . Anot her enbodi nent nay
)

relate to a nethod for treati »ddM-RY condition sel ected from
i nfl ammat ory bowel disease (in not limted to ulcerative
colitis, pyoder g, gangl enqgs nd Crohn's disease), irritable bowel
syndr one, sé’g‘g ]III:IEl d;!/II_éaly II‘I 58“%? h&%‘hi%e 5%??’?1,°°‘§E§I5’Ige°fp£¥qﬁ?ge¥zeIQI"géall%’r gk,

pouchi t i spcovjagEtiqUs CHARENYIOB: a PRatnSdetticalledticeptatiis Ssd@Erof, BEPRES B BfeiRiOI ar

di d j sm. sl j ders, ] I C h | at I I [
(g e ine3@a SRS cotBionsl BiooPH B P sor i 2, obes Ly,

cardi ac arryt hnias, as@ast th BvadGnlierd KPRFRAELS RS 419 RomydlRiSF fie rRRELCHI ONDCYt ONB,
progressive _supranucl ear pal sy, chem cal

N_R‘IQ

wheteln R™ is selected fram the grotip consisting of hydrogen, (C-Celalkyl, or
unconjugated (Cs-Celalkenyl, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful for treating a disorder or conditién selected from
inflammatory bowe! disease, ulcerative colitis, pyoderma gangrenosum, Crohn's disease,
iritable bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprug, pouchitis,
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dependenci es and addictions (e.g_, dependencies on, or addictions to

ni cotine (and/ or tobacco products), alcohol, benzodi azepi2hesigust 2004
bar bi turates, opioids or cocaine), headache, mgraine, stroke, traumatic
brain injury (TBI), obsessive-conpul sive disorder (OCD), psychosis,
Huntington's chorea, tardive dyskinesia, hyperkinesia, dyslexia,

schi zophr eni ggsofarstictiohnhanay, pahenesbriier, dagesdon atpedr cagmibt, | avdsrdeslkéme,
epi | epsy, ingluding. | t S ilep «Sen| ' t he
A zho mor o SRR T oo R° BGH SRR BoniRE T oo e e

hyper act i vi t Yulingd. seoeda. (ki) carfipcTatviemies' 8ashiEn a¢id nyPPHeGRiRRmyiEETS.
C]g)rmri sing aﬂﬁﬂ'oﬁﬂlr&rﬁ@dy'tdﬁ@,tﬂo@emﬂ'&bpraﬁu&!ealeqﬁlss},f chernibalt Hemho@ies aananount
of a conpoun -t he A - =y y . he. de

phar maceut i cg?é?%}'oilscé_jeeé%adgﬁ%&s gp,rﬁafﬁgg@f)o? S t‘&hg?&ﬂg’ymgg&gf ﬁgg%?g\'/ea?({oﬂat reating -
such di sor dePenspdigzsARes. ibawiturates LPiis A gepinepbRpdas|e DErgEey Sekmdmursly / 00153 -
' Oé ger enbod: Brmt mjumgyotfseéswee;ompum{ff dgshﬂe.rrmsg. tHokig, a Hlniytingto'e pdhateb e tadlved IkI j
addition sa : u 1. EX P tically -
ccept abl o adiemeety; fipshRRR, SRy REHCRe) yAER, Somihal BEIARS! 12
salts of hydfemkive feding Epippsy -inciding retitumat avsence epilgpsys serdle idemartiacdf thei tri ¢

aci d, succi Nnxeh@@bh tyseaPakiMédnG dRBhdd, atRifdn defickGlySbradiyiy dRBIISENE ToGreel's
phosphori c ag&d 5 ime_t haneﬁul fonic acid, tartaric acid, malic acid,
di - p-t ol uoyl réqr?"éer e and mandelic acid, ‘as well salts formed from

ot her aci ds known sh@nd: BRSAnRh: i rdidte th P b MGt 18 teathnP 2 fitrdlt HRadaRE EUt i cal |y
acceptable acid addition salts to basic conpounds. O her possible acid

) I 0 b C|
addi ti on saPtecigfplopdnfiagmalory Sawel disegsg Anqldng Bt Aotdimited j 1 afiesrtve CalliEabl e
ani ons, suc hycdemizhganpredosomoahidd Srohis tdisebse), igitdbleabavel ayndrorae)| $pattie, dystonisphat e
or acid phogphad Sai aﬁ&&ea depsd LURRN B cors bR a LAk , 10
met hanesul f onat e_,%al?a't aneéﬁ?’f onat g‘?r&b’e‘%’zene'su Fonat e hﬁ?%n@%’%_& e, .
1. 1' - met hy| 8¢psessipg birplr dispriep giftisay sleep dispiiersajet lag, at"’s}’)’fm@%%*?"ab‘i?l?ﬁﬂis s may
rel ate to nedgniticksdybfonctind dryymeriepsiona bilioie, ahoretie obesitel cardiac. amythariigeo gastte =efd
formula |. &§ﬁa di ts,%?]g' d ogpggq t pr tion
of a . corrpo%’%%eo_ ?‘or%ﬁé_?A gh\/\ﬁ@@lsh '%{’ébrén%egbg e L{c%éb %%&/e&gam'
conpri si ng BERENIENERS F7d ddighons (8,9-odePBRASEHRTPN B addistions | te nipptine (Ard/sitgbacsoray be
a nitrogen podick)t dlcafolg betzpdiazepinds, dabitwgtes) rupicts 6r0dsdwh@, Xekdbbhe, nhigieidé o0
. QO2R2 XXl ﬁro%g Bhnatic Chdh injury- (TBI), obsessive-compulsive disorder (OCD), psychosis,
Huntington's chorea, tardive dyskinesia, hype_arkinesia, dys_lexi_a, 'schizophrenia‘ muiti-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, compyising adrhinisteﬁng to a mammal
in need of such treatment an amount of a compound of the formula '

I

where R'? may be defined above, or a pharmaceutically acceptable salt thereof, that may be

effective in treating such disorder or condiion.
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wherein R20 and R21 may each be independently (Cl-C6)al kyl, and wherein RJO
may be defined above; and (ii) renoving the protecting gréWugOst Zliod -
nitrogen prot ecti ng group Q may be chosen from suitabl e groups known to
those 0;}3#.} in the art including -COCF3, -COCC13, -COOCH2CCI 3,

‘? 8nd - COOCH2CEH5. These groups may be adde&C3ABH@Med by -
met hods descri bed for each in T. W Geene and GM Wits, Protective Gou
s in Oganic Synthesis (John Wley & Sons, -16 25 August 2004 WD 01/ 62736
PCT/ 1 BOL/ 00153 New: Mdmdembdtﬁnﬁén)amalylrm‘tﬁb &bbbémichﬂcdnyhdc@gﬁla 2l SdRieh dal?sgaf% oup Q

s a trifluog Wh
IreI ate ![O ; process ? Eﬁ’tr @éhgi%? ?é%%?éegwg@j&tﬂ&}% ?‘% 8&#@?5&“ I"§ 5
H2N wher ei n RAMRQHRS vmﬁﬂ b Plrefhspsiieric aé‘éarPﬁPIP@F%ﬁﬁone%@defFreq@S a@# (i)
of reacting ameommundcamé 5(:@:[ rﬁdilC@llCVbGId V\&Ht@ldmthWUbrE}ﬁncaadH t;Sh%?Bnc acld

t ect
B B 10 oeBaestirs £xd SRR, Bt W Bl e G e eie .
( Cl1- C5) al kyl| welbsrlts Jmed frampetizer geigs mﬁe@oaboﬁ/eﬂu in &hredar{ foi fprma bhapmisegticalye

product of sdceptakid deid éﬂdl[l&?sﬁltts t¥bdeid c@np%@ﬂp%{ﬁgp&&blgmafdﬁmgﬂ&ﬂ@ nB}z;eg wher ein
R17 may be defi ne&gabov

f
Ry De s SRS Hhym B G BieoPBE oot such SsPe Pishaipgge. ity e ©
met hod t o prergusudate Ihosphatd ersagidrripogphetepaceiate, ectaie Ighicoreth, fsaaatatec bgizoate,
consi st i hg %etﬁﬁr‘lé&ulf&h@ﬂeO&HM&QLﬂﬁﬁﬁe HEﬁféﬁEﬁhfSna?%%& P%A%% g_feéﬁggﬁ;mﬁ?%gag may

be an al kal i g& al tg roxi de or onat e. , .

protecti ng g‘? ?’f"‘}] ¥ uoroacetyl or a t-butoxycarbonyl group.

20 Other embod1ments may relate to methods for the preparatzon of the novel - -
compounds of formula |. "The embodunents are d:rected to a process for the preparation of a -

.compound of formula [A:

H
' I
N
R 4 O. NH A
N

15
wherein R* may be defined above, comprising the step of reacting a compound. of formula
VI '
Hy
N—-Q Vi
H,
wherein Q may be a nitrogen protecting group, with a compound of formula XXIIB:
20 20 '
R OZQ CO,R ,
. I XXIIB
o ' . 10 21
20 R OR |
' wherein R?® and R may each be independently (C;-Cg)alkyl, and wherein R'? may be defined
above; and

(ii) removing the protecting group Q.
The mtrogen protectlng group @ may be chosen from suitable groups known to those
25 - of skill in the art mcfudmg -COCF;, ~COCCla, -COOCH;CCL».. -COO(C,-Cs)aIkyl and
-COOCH,C¢Hs. These groups may be added or removed by methods described for each in
T.W. Greene and G.M. Wuts, Protective Groups in Organic S!nthem (John Wiley & Sons,
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N wherein R10 and R17 nmay be defined above, conprising the steps of (i) of

reacting a conpound of formula XXIIIA: Another enbodi nent 2feuguel 2004 t o

anot her process for the preparations of a conpound of fornula 'IB: -17 25

August 2004 WO 01/ 62736 PCT/1BO /00153 wherein Q may be a nitrogen

prot ecti ngvcb Swith a conpound of formula XXI1B: R2002CCHBIRRASXXI | B
--0OR21 V\/nerel n R20 and R2' nay each i ndependently be (C-C6)al kyl, and

vvherel n R10 may be defined above; 5 and (iii) renoving the protecting

group Q Pr&beradiky1991) bmféawtth@%tﬁoeerpm&@ﬁ@ §rdcb l 8% B rSQCEQQg group Q
may. be a trtalgtl uor'r%8 Zg'él or t - but oxycar bonyl ~ group. Anot odi nment

may relate YR-or preparl ng a corrpound of forrrula IC 10 -.NI1C 10
wherein R10 and Rlnﬁ’thmylb@en@tsmdeélatned peloey for the prparatisd dig cdnlipemﬂtoegbﬁmﬂhf (1)
al low ng a gpnmpound of fornmula VI: R17,"" 'N wherein Q may be a nitrogen
protecting group, to react with a c19rrpound of formula OH H2N Y03S 15 OH
wherein Y may be an al kali netal dT al kaline earth netal cation; or a

cp_rrpound of formula O vvh_erei n R1Q; and 7 may be as defi ned above; and
(ii) renmoving the protecti ngR@ro% j B

5
wherein R'? and R may be defined above, comprising the steps of

{i) of reacting a compound of formula VI:
H,N

2
HN

wherein Q may be a nitrogen protecting group, with a compound of formula XXiIB:
R*0,C_ CO,R®
| XXHe

10 . R1O OR21

wherein R? and RZ may each independentiy be (C;—Cﬁ)élkyl, and wherein R'" may defined .above;
and , '
(i) allowing the product of step (i) to react with a compound of the formula Rz,
‘wherein R"7 may be defined above, and Z may be a leaving group, in the presence of a base;
15 (i) removing the protecting group Q.
Preferébly, in this method to prepare  IB the leaving group may be selected from the group
consisting of halo, halosulfonate, mesylate and tosylate, and the base may be an alkali metal hydride,
" hydroxide or carbonate. Preferably, the protecting group Q may be a trifluoroacetyl or a t-butoxycarbonyl
group.
20 Another embodimént may relate to another process for the preparation: of a compound of

formula 1B:

wherein R'® and R' may be defined above, comprising the steps of

(i) of reacting a compound of formula XXIHIA:

-17-



25 August 2004 WD 01/ 62736 PCT/1B01/ 00153 The protecting group Q may
preferably be a trifluoroacetate group or .a t-butoxycarb@hyuggstidiifs
Preferably, step (i) may be conducted in a polar solvent, nore preferably,
wat er, THRyodYfga739VBO, a mixture of water and any of THF, DME_or DVSO,
addition, the processes to nmke each of conmpounds |A, |B aR§T{Ip01/00153
preferably conprise the further step of reducing the 5 nitro groups of a
conmpound of formula I1C. wherein Q nay be a nitrogen protecting group to
forma conmpound of formula VIR™MRN H2N More preferably, the reduction may be
conducted in the presence of hydregen +Q enpl oying a pal | adi um

catal yst. Preferably, the protect } ONn@Qy BeXa trifl uoroacetyl or a
t-but oxycarbonyi group. Anot hgy,-€mhodr e y relate to a process for the
preparation of a conpound of fornula IE: 15 wherein R10 may be defi ned
above, conprhgring mahée stieqesn Bbtedting erbOwiR NBmbdiEd sl $kAWP, Of a conpound
-of formula Vill A HO 02N wherein Q may be a,nitrogen protecting group; ~(ii)
al l owi ng the am no product to r @Oy tFPAn aci d chloride of the fornula

R DCOClI or 20 an acid anhydride of tfje fornmul gx{iiR10CO) 20 wherein R may be
(C -C6)al kyl, or a conpound of the fprnula RLOC((CLl.C6)al koxy)3; (iii)
renoving the protecting group Q RPeferegRfy, in this process to prepare |E,

t he reducti f ot ep.4 i . be conducted b hydr ogenation with a
pal | adi um o%ﬁ’ ta r‘i‘ﬂ&rln“c’a"%%‘iggé{‘ .“P‘iﬂﬁf‘é‘lq%'P%FSrﬂ}e)a‘%héﬂ%‘ﬂﬁfe@& ?w bg Aesed Aov25 nay
be a trifd uandacetyl or a t-butoxycarbonyl group. -19 25 August 2004 WO

01162736 PCT/ | BO ¢:i0RAad O igrent may further relate to a process
s nﬁﬂ% Q@cﬁ@@@ﬁrwl alF. IF wherein RO my be as

for the preparatjo of .8, ¢ oun
defined above: Cﬂd?%fﬂi % Illhta-lstﬂﬁ od, fodrparg B, the protecting group Q may be a trifluoroacetyl or a
t-butoxycarbony! group. '

12 N

Another embodiment may relate to a process for preparing a compound of formula IC

R'N_ _N
—
RSN - |

* wherein R™® and RV may be as defined above, comprising the steps of

10

(i) allowing a compound of formula VI:
H,N

HN

wherein Q may be a nitrogen protecting group, to react with a compound of formuia
- OH

y SO,Y
YO,$

755 e ‘ - - . OH

7 wherein Y may be an alkali metal or alkaline earth metal cation; or a compound of formula

o R"n)'H(Rﬁ :
0

| whéréin R' and R'” may be as defined above; and

(i) removing the protecting group Q.

-18-



5 (1) allow ng a conpound of fornula XA: Rte ,N wherein R10 may be as
- defined above, and Q may be a nitrogen protecting group, 06 Augasit20@t h
Lawesson's reagent; (ii) allow ng the product of step (i) to react with
pot assi um ferrl c;/anl de and sodium 10 hydroxide; (iii) removing the
pr ot ect i ngW§t Preferably, the protecting group Q nmaybecanseieoiss
trlfluoroacetyl or a t-butoxycarbonyl group. Another enbodi nent nay rel ate
to a process for preparing conpounds the formula: R 15 wherein R2 and R3
][raybel de;( |I Inled above; pr&&ﬂ@rgr&b@mimef&t@p& agriqﬂﬁdr&ac tok BYfo I g

ormul a 0 ndition i) partially re u0|ng
the resul ti nlg"’f%"%@-‘ﬁ.)ia% agg’ec‘inéucpgg’%/ lsar(soge’{tﬁogap R :‘g g PMFoduct 20 of
equi val en':1 OOMESY, Bonlxmtaadﬁfevaxer(andla)\y af TaRyiDMF thMBmﬂH@ddﬂén %@Broééds)as P "
- react wwth a I LN te roup. The
ozonol ysi g c@r?gf fgédoﬁﬁ’g E%As]ﬁdgh&em @ﬂgm ¢ a‘%fe'raﬁlgg r%S g{"%/ °r}6?d“g’l?ﬂ the i n
the art. °pr8feamypsof at°ﬁ@9%‘8ﬁ61°9§‘4'% I&ondi ti ons may be ozone in nethanol or
* dichloromethane, preferably nej 25 In step (ii), the reduction of

t he ozonol ysis product or ozonide prenerabl y be conducted -20 25 August

2004 WD 01/62736 XXVII1 by hydrogg 1 t THE presence of hydr ogen.

gas and a platinumor palladigmpca ST~ or wi thout carbon/charcoal.
The aryl met hyl ani ne enpl oyed i f st ep (iii) may be benzyl am ne,

4- et hoxy ben»yeram® mey ora ri@rodendiraetifpxyub &3 A9dhp&ind wishekhapl y benzylam ne,

and may preferably be added iphe presence of an acid. catalyst,

preferably formic acid. The rendbval-3 he—-aryl nethyl -group in step (iv)

may preferably be a hydrogenol ysi gapduc{ed, e.g., in the

presence of hydrogen gas and a pkatls pal | adi um catal yst with or

wi t hout carbon/charcoal, and if¥Nthe “presence of an acid catal yst. Another

ngOd' ment may relgt %re&‘epab@ f2 re?luct: i xcx)lgyebsescox]:d?zgteci[ Igethepprrggn%g gft liygrr;ge?lfgas? Comt_)ound

10 - employing a palladium catalyst Preferably, the protecting group Q may be a tnﬂuoroacet-yl or a
t-butoxycarbonyl group.

Another embodiment may reIate toa  process for the preparation of a compound of

formuta IE:
N

15  wherein R® may be defined above, comprising the steps of

{i) reducing the nitro group of a compound of formuta VillA
HO

wherem Q may be a nitrogen protectmg group

(i) allowing the amino product to react with an acid chioride of the formula R“coCl or
20 an acid anhydride of the formula (R’°C0)20 wherein R™ may be (Cl—Cﬁ)alkyl or a compound of the
' formula R‘°C((C1-Cs)a!koxy)3.
(i) femovmg the protecting group Q. :
| ~ Preferably, in thl_s process to prepare IE, the reduction of step (i) may be conducted by
hydrogenation with a palladium or platinum catalyst. Preferably, the protecting group Q
25  may be a trifluoroacetyl or a t-butoxycarbonyl group.
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formula . 10 conprising the steps of (i) hydrogenating a conpound havi ng
the formula XXVI1I or XXVIII': ((Cl-Cs)al kyl)3Si O CN C02( €5 0s)si 20pK
wherein R2 and R3 may be defined above; 15 (ii) cyclizing the am ne-ester
conmpound okwg ewéaza XXI X NH2 PCT/ 1 BO /00153 XXVII1' CO2(C, - qcﬁ)@@k/ﬁl XXI X
C2(d -C6)al kyl which may be obtained fromstep (i) to forma HAMS? i ng
conpound of formula XXX (iii) reducing the carbonyl nobiety -21 . 25 August
2004 WO 01/62736 PCT| 1 B01/ 00153 The preferred starting material in step (i)
is the trinethyl si*PUS RERBEGHTaY forthrs relagpsei ergerrderhsprepiratiop afp ceppoupdof.
preferably ceagusired with a palladiumor plati numcatal yst under hydrogen
gas, preferably in the presence of an acid catalyst. The |lactam formation
of step (ii) is preferably pe1r°for red, ANt hevpresence of a base, preferably
an al koxyal kal i de compound i nRa H d dr atH ¢ ol vent nor e
preferably sodiumtert-butoxide innn ~LFe reduction of step (iii)
is preferably perfprmed in the presence of a borane tetrahydrofuran
conpl ex,  di By, mdF AvASiRs AR y e iFinghe ¥Rl ex, 1t hi um al uni num hydri de -
or a conbg nati on @falloviegh tomddandeneHiudeaand boron trifluoride, nore
preferably a conbi nati on of sodium bl_cl)r ohydride and boron trifluoride. 10
Det ai |l ed Description of the inveRl{iomExcept where otherw se stated, ‘R
through R9,-m P and P, and strudgfura KATTRD in the reaction schenes
~and discussion that follow are defiged Jas 'w peteess 1- 10, bel ow,
illustrate methods of synthesizing conpoupds™e e fornmula 1. SCHEME 1 F3

N 10 .
wherem R™ may be as defined above, and Q may be a nitrogen protecting group, to react with Lawesson’s

reagent,

(ii) allowing the product of step (i) to react with potassium ferricyanide and sodium
10 hydroxide, |

(iii) removing the protecting group Q.
Preferably, the protecting group Q may be a trifluoroacetyl or a t-butoxycarbonyl group.

Another embodiment may relate to a process for preparing compounds the formula:

RZ

R3
15  wherein R? and R? may be defined above; con_lprisin_g the ste;?s of
. (i) subjecting a cornpbund of formula X!IB;
-
XlB
| R’
: .t_o.ozonoiysis conditions;
‘ {ii} partially reducing the resuiting ozonide product of s-tep'-('i) ilo a dialdehyde or product
20  of equivalent oxidation state; '
(iif) allqwing the prbduct of step (ii} to react with an-arylmethylamine; and
(iv) removing the aryimethyl group. '
The ozonolysis conditions used may be any of those known to those of skill in the a‘rL
Préferably, the ozonolysis conditions may be ozone in methanol or dichloromethane, preferably metﬁanol.
?5 In step (ii), the reduction of the ozonolysis product or ozonide may preferably be conducted

-20-



11 IV CF3 15 11 A 1113 25 August 2004 WD 01/62736 SCHEME 2 HH IITA v11l 1A
VIB VIA VIP 113 PCTI | BOI /00153 WD 01/ 62736 SCHEME 3 VI A XRIAndust 20041 B
SCHEME 5 XXII TE XXI'II XXV 25 August 2004 PCT/1BO /00153 -24 WO 01/62736

SCHEME 6 Wb dilis2736 PCT/IB01/00153

by hydrogenation, e.g., in the presence of hydrogen gas and a platinum or paliadtum catalyst with

or without carbon/charcoal. The ary]methylamme employed in step (111) may be benzylamine,

4-methoxybenzylamine or 3 4 dlmethoxybenzylanune preferably benzylamine, and may preferably be
~added in the presence of an acid catalyst, preferably formic acid. The removal of the arylmethyi
: 5 » group in step (iv) may preferably be a hydrogenolysis reaction conducted, e.g., in the presence of
hydrogen gas and a platinum-or palladium catalyst with or without carbon/charcoal, and iﬁ the

presence of an acid catalyst.
Another embodiment may relate to a novel process for the preparation of a compound of

formula
R2
N-H
. 3
10 R
comprising the steps of .
(i) hydrogenating a compound having the formula XXVill or XXVIl':
HO CN

(€ Coalkyh,SI0 oy

XXV XXVl

C0,(C,-C,)alkyl COAC-CoJalky!
wherein R? and R3 may be defined above;

15 . (i) cyclizing the amine-ester cc'-mpound of formula XXIX
| NH,

XXIX

CO,(C,-C.lalkyl

whmh may be obtamed from step (1) to form a laclam ring compound of formula XXX

;and

(iii) reducing the carbonyl moiety.
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X SCHEME 7 (ring A = present or absent) XII Ix (ring A = present or
absent) Al (ring A = present or absent) xlv 25 August. m@astmm& . -
(ring A = present or absent) X IIAIG (R2 and R3 formring A IIl: (ring

A = absent )wBGT/+B11 00153 |x' 25 August 2004 WO 01/ 62736 S 0
Step 1 /1 R2 CO2H R2 CCRR4 XXVI XXVITA Step 2 R3 StepBSt%%JAOE% -

The preferred staring material in step (i) is the trimethyisiloxy compound. The
hydrogenation of step (i) is preferably conducted with a palladium or platinum catalyst under
hydrogen gas, preferably in the presence of an acid catalyst. The lactam formation of step {ii)
is preferably performed in the presence of a base, preferably an alkoxyalkalide compound in a

5 nonaqueous profic solvent, more preferably sodium tert-butoxide in methanol. The reduction
of step (iii) is preferably performed in the presence of a borane tetrahydrofuran compiex,
diborane, borane dimethysulfide complex, lithium aluminum hydride or a combination of
sodium borohydride and boron trifiuoride, more preferébly a combination of sodium
borohydride and boron trifluoride.,

10 Detailed Description of the Invention

Except where otherwise stated, R' through R, m, P and P', and structural formula | in
the reaction schemes and discussion that follow are defined as above. Schemes 1-10, below,
ilustrate methods of synthesizing compounds of the formula 1.

SCHEME 1
0
NH.HC] — N/U\CFa —
I \Y,
0 0
O,N , /[L H,N /”\
O,N H,N
15 HA B
22



R2 XXI XA XXX PCTI |1 BO /00153 R2 CO2R4 XXVIIIA L is H or ((Cl-C8)alkyi)3Si
R3 Step 5 NI-12 B B" is halide, tosyta#e, nesylate, "OSOZRRA@ust PR R2
IG: where R2 and R3 forma ring A (see Schenme 7) 11V: where R2 and R3 do
.not form a‘,wgraﬂ {7 35 August 2004 WD 01/62736 SCHEME 8 RIs xv R18 XVI R18
XVl | (R18 15, ga F, (Cl1-C6)a)koxy or any suitable R2 andf@WIBREOES3Up
menber) Ris XIXRs SCHEME BAR3 (( /. RZRs IHXX R3

SCHEME 2
_ ' Q .
O,N /[k O,N
ON O,N
A VIA

HZ
N—tBoc
Hz
VvVie

17
’ - ;

N
N
10
. - : N

‘ 17
H l R l
10 N 10 N
R'—( NH R™A NH
N N
| A
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| K
OyCF

X
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P

CT
3

I
XVI
I'
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IIN__
" MRIH 25
| I BO /00153 .

NG 01/d2736M | N

SCHEME 3

plZStep 22 R RRI8 XVIII Rs PCFII1BA /00153 xx
August 2004 WD 01/62736 SCHEME 9 RERGNWRS@M4 C |1V
25 August 2004 WD 01/62736 PCT/I1B01/ 00153 SCHEME 10

PCT/IBO1/00153

O,N ' R'HN |
O,N O,N
VIA

17

R HN

XXl

R17
f
- N
N—tBoc _— . 10 )
Hzm R mN—tBoc

N

XXIV

17 XXV

)
10 N
—— R O. NH
N
1B

SCHEME 4

H,N R /N
H,N R \N
_ iC

viB
SCHEME 5

Y i | HO (lf
N—c:——cF3 — N—C—CF,

O,N

O,N

XXH

0 |
— = R NH
N

VHI

IE
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| Q Referring to Schene 1, the starting material of formula Ill is reacted
With trifluoroacetic 5 anhydride, in the presence of pyr i Agyust Bodgor m t he
conmpound of forrmula IV. This reaction is typically conducted in nethyl ene
.chloride at_a tenperature fromabout OC to about room tenperature. O her
nmet hods of vb‘éﬂ’éfzg]{;‘f ng a trifluoroacetate protecting group thHT/TRe8y06183 used
‘are recogni zed by those of skill in the art. The conpound of fornula IV is
then converted into the dinitro derivative of formula IlA 10 by the

foll ow ng pragase dhe conpound of the fornmula IV is added to a m xture of
4 or nore equivalents of trifluoronethanesul fonic acid (CF3SQ20H) and 2 to
3 equivalents of _Ritric acid, oig. a.chlorinafifed hydragacbaor_sol vent $uch as
chloroform dic (DCE) 0 l@ G0 __Epl oride. 3 ti_g_,CF
“m xture is all owsg ct TOr akg p 24 hout sT Bot K e £ or égof ig
reactions are generalhl y conducted at a tenperature ranging from about -78C
to about OC for 15 'dbout 2 hours, and™ hen allowed to warm tdXtoom
"tenperature for thg remaining tinme. -29 25 Augyst 2004 WO 01/ 62736

PCT/ | BOL/ 0015'3“’\l3me,ducti on of thefconpound R fornula 11 A using nethods wel |
known to those off sk ellar yields jhe pouch. of !f or,pul @ 11 B.

Thi s reduction c@n c@!&- "Ps 'é—cftp?-f or exanyl e_d?Fd%n and a

pal | adi um cat al yst suCh as pal | adi um hydr oxi de or “pal I adi um on carbon and.
runni ng the reaction i nXnethanol at about room tenpeXhture. The steps of
Schenme | can 5 also be perforned with a nitrogen-protecting group, other
than an a trifl uoroacet yé grQup, that would be deened suitable by those of
skill in the art. Ogher /S @19 & ogen protecting groups that can be
used in the p‘r‘o‘Cedure Bed £ bt'Oughout this docunment include - COCF3,

- COCCl 3, -CO0oCcH2Cd 3, - -C6) al kyl and - COOCHZC6H5. These groups may be
added or renoved by nethods,gdescribed for each in T. W Geene and GM
Wits, Protective 10 Goups in Organic Synthesis (John Wley & Sons, New
York, 199%). SRHEME ng to Schene 2, the conpound of formula I1Ais
converted into the corrxlespondi ng conpound wherein the trifluoroacetyl

Q. A _£/d

protecting g epl aced by a BG: t-ecti ng gredy N--byPH eact i ng
it first with An | | metat—er th-Hce{ m
hydr oxi de or s¢hat' €, and the gkt nglitle i sol ated NaLeds Arom t he

foregoing reaction with di-t 15 butyl di carbonate. Although t-Boc i% used in
this i nstance("8AT@esamp opri at G A PEsRheIPIrRct i ng  direvpserésemeressantt hose
of skill in the arf™ be used. The wmaction with the al kaXAor al kaline
earth nmetal (or aftfroni um hydroxi de or_carbonate is generally carried out

in an aqueous al cohol, dioxane or te fydrofuran (THF) at a tenperature
from about room tenpera 3 about \.ZOQ&, preferah at ~apo®_K0C, for
about one to about jNeaCt i on of —The a ‘ NH

{ring A = present or absent) IG:  (RZ and R3 form ring A)
X _ i:  ({ring A = absent)
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20 isolated, unprotected amne or an acid addition salt of such amne, from
the above reaction with di-t-butyldicarbonate is preferaldsyaghist2@sy out in -
a solvent such as THF di oxane or nmethylene chloride at a tenperature from
about 0C tovft‘? LQoom tenperature. This reaction may or nmay not be
conducted in the pr esence of a base. Wien the reactant is a BEFEBH00iHe -
am ne, use of a base is preferred. The resulting conpound of formula VIA
can be converted into the 25 correspondi ng di am no derivative of formula

VI B usi ng t hespHemedur e descri bed above for converting the dinitro
compound of fornmula IlAinto the correspgndi ng di am no corrpound of formula
11B, or othg® gengrally accepted n||:t3ro gjoup reductl on net kddst to

t hose of skig\ly the art, etc. cﬂ tin-, iron- medlfi educt i ons,

etc. The coryer of t&g, qorrpoun rrrul a ngal nto th
S

ed
conpound ofgzt fie formula Vi caﬁzbe a by re t| ng %ﬁ%\
conpound of fornu 2NyB with a conpound he formul a 1A Et eCO2Et

XXII A R79~_"' XA wherein RL0 is hydsQugen, (Cl C6) al kyl opt ixx0fial Y
substituted with fromone to seven fluorine atoms, aryl5 4@0 bkl o
wherein said aryl is selected from phenyl and napht hyl , : r@ EQEMY')E’?'
-30 25 August 2004 WO @i/ 627 HCT/ | BO 100[ 53 CS?aI kyI wher ein said

het er oar yl |s selected ive to_seven nenbere
cont ai ni ng Tggm.one to lf o

et er oat omgyepef ect ed
.sul fur, and ere| n e{{ the f or egoi ng aryl e aryi groups may
optional |y be substituted wi€®R3ne or nmore substituents,Opreferably from
zero to two substituents, independently selected from (C C6) al kyl 5
optional ly substituted WOH¥A f r om one to seven fl uori MExat ons, (C, - C6) al koxy
optionally substituted wth fromone to seven fluorine atons and cyan- The
preferred solvent for thlas reaction is a 10:1 m xture of ethanol/acetic
acid. The reaction tenpét \Qur an range from about 40C to about 100C. It

is prefera 60C. S 1olelg i vents include acetjc_ac

et hanol and |§§e{)’§r opanol - [// terﬁlbg[eaénést'}? oAt mesyaten S Qﬁ%ﬁtﬁﬁ%‘*of
the formula VII the conﬁ%und of formula VIS are descri bed by Segeistein et
al ., Tetrahedron Left 1897 the t-Boc protecting
group fromthe corrpound o‘%gﬁo??‘rju aom?"rﬂﬂ%{%?%&h&@?%espondl ng conpound of
formula I A The prot déiwhese Biand R damotfemraingved usi ng net hods  wel | known
to those of skill in the art. For exanple, the compound of formula VIl can
be 15 treated with an anhydrous acid such as hydrochloric acid, hydrobromc
aci d, nethanesuifonic

Xpgeen, nitrogen and

-26-



1

acid, or trifluoroacetic acid, preferably hydrochloric acid in ethyl
‘acetate, at a tenperature from about OC to about 100C, prafmigist od4 om
about roomtenperature to about 70C, for about one to 24 hours. The
_conpound of VIl can be converted into the correspon conmpound of
20 formul awggglgwragacti ng it wwth a conpound of the formnul aq’ﬁ'%m n@ f2in R
is defined as R10 is defined above, and Z is a | eaving group such as a
hal o or sulfonate (etc , chloro, bronpb, nesylate or tosylate), in the
presence ofSCHEMES such as an al kali netal hydride, hydroxide or,
carbonate, preferably potﬁasm um hydroxide, in a polar solwent such as

wat er, di meaﬂylsulfom ~(DVBO), THFFbr DVF, preferablya m xturegnf DVSO
and vvater 30d t hen rent 3 > ~~- aove
The react Y t R e from about

room t enpg ire to abu¥~00C, ; five
hours. Schee 3 illustrates an alternate rret hod of preparl ng corrpounds of
"the formula,,B fromtge conpound of faigula VIA This met yis the

preferred rre\{hod of making 30 conpounds of the fornula IB wherein R" is a
bul ky gr oufRStcs-&sCaficieifop or apy sHitsble Rbandign R° o mémbetig gr oup, or when R’ can
not be attachedg@as illustrated in Schepe 2, by alkylatigpeor aryl
substitution metlhods. Referring to Sch t he corrpound of formula VIAis
reacted wth S 3 -

such as. THF-

about four to eighkeen hours The resulti corrpound of forrrul a XXI Il is
t hen converted |nto t he correspondi ng conﬁ"gund of the fornula ¥V by -31
25 August 2004 W
am no gr ougJ Nsing
met hods are?refe

met hods well known to those of skill in the art. Such
U8 for the conversion of the conpounds of the
formula —+t+& i mfof the fornmula 118 in Scheme 1, and
exenplified in , arrpl es 12B and 18B. Closure to the imdazole
ring to formthe correspondl ng corrpound of. 5 formul a XXV can then be
acconpl i shed by reac¥iing the conpound of formula XXIV fromthe above
reaction with a conpound of the formula XXI1 A: Et &ZCvCO2Et XXl | A ROCEt
wher ei n R SCHEMEBAned as above, as described above for converting conpounds
of the forrrHLa VIB into those of the formula VII.

3
» (D, —r
(P Step 1 ™ Step2z AP 2 B

R? R?

5 xvir X H
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10 Renoval of the protecting group fromthe conpound of fornula XXV yields
the correspondi ng conpound of formula M This can be accamphugierdossi ng -
met hods well known in the art, for exanple, as described above for fornmng
conmpounds Qf the fornmula IA fromthe corresponding conpounds of the
formula VI WORBKKEA 4 illustrates a nmethod of preparing conpREEERH1/60153 he -
formula IC, wherein R70 15 and R17 are as defined above. Referring to '
Schenme 4, the conpound of fornula VIB, or analogously fornula 116 in

Schenme 1, is gopmeiregl With a conpound of the formula OH NaG3S SG3Na OH
(sodium bisulfite ethane di one addition adduct) in water or another polar

sol vent such as THF. DM or DVBO, preferably @& Mmxtygre of water and a

wat er m sci ble solvent such as THF, for 20 abg ANH our hours. The
reaction tenperature can range from abeaks G0 T abum 100C, and is -
preferably at about the reflex tenperature. Al tegpatively, the conpound of
formula VIB can be reacted with a conpo#nd of the formula 17 0 25 (double
condensati on reaction) in & pglar s ent such as THF, water, or acetic

acid, preferably a m xture t and THF. This reaction is typically
carried out at a tenperaturay_from about 40C to about 100C, preferably at
‘the reflux tenperature, fof .about two to fo hours. The desired

qui noxoline of formula IC ' otecting the. -32 25
August 2004 WO 01/ 62736 PCEZHBO 700153 coltpound either of the

f oregoi ng reactions, usi ng ® met hod descridy or converting a
conpound of the formula VIN_¥hto one of the formula IA Alternatively, in

pl ace of conpound VIB in Schen® 4, the conpound i@S of Scheme 1 nay be

used anal ogously in this phioceduke with deprotection/reprotection as
outlined in Scheme 2 (i.e., the progess of 5 transforming IlAto VIA) in
order to arrive at ultimately the conound IC. In general, alternative
nitrogen protection groups are equal ly surted+4Q the procedure of Schene 4.
-Schenme 5 illustrates a nmethod of prepari
wherein R2 and R3, together with t e g o0 which they are attached,
form a benzoxazole ring system Such gl conpound, wherein R is hydrogen, is
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10 Referring to Schenme 5, the conpound of formula XXII, wherein Y is nitro,
“hal o, trifluoronethanesul fonate or a diazoniumsalt, is reseisvedda

pot assi um acetate or another alkali or alkaline earth nmetal carboxylate in
_a solvent such as dinethyl sul foxide (DVM5SO), DMF or acetonitrile,

pref er abl yWMOMB@273fhi s reaction is generally allowed to run fRETIBBGAMSY2- 24

hours. Appropriate reaction tenperatures range from about 70C to about

140C. Approxinmately 100C 15 is preferred. The above reaction yields the

conpound of faggHAMEgVI 11, which can then be converted into the desired
conpound having fornmula IE by the follow ng procedure. First, the conpound
of formula VIIl is reduced by reaction with hyd =-and a pal | adi um or

pl ati num cat al yst such as pal | adi um hydroxi de haNbl at a tenperature
“from about OC to about 70C, preferably at 2@4 room tenperature, to
formthe correspondi ng am no derivative. The produygt of this reaction is
then reacted with an acid chloride of the formula R70COCI or an acid
“anhydride of the formula (R 0C0)20 wherein RSO is (Cl-C6)al kyl, or a
conmpound of the formula RIOC(OC2H5) 3,7 1n an appropriate inert solvent such
as decalin, chlorobenzene or xyleneg. A mxture of xylenes is preferred.
-This reaction is typically condug¥ed at a tenpepatwyse om about 120- 150C,
25 preferably at about 14QC. Wheh R70COCI is usr%!'eict ant, it is
‘preferable to add a stoi Cly tric anount ofkctriethylam ne (TEA) or
another organic tertiary amyne base—anad—a catal yti ﬁharmunt of pyridinium
p-tol uenesul fonic acid or fpyni di ni um p-tol uenesul fonhate (PPTs) to the
reaction m xture. Wien RLOC(YPC2H5)3 is used as a reactant, it is preferable
to add a catalytic anpunt PRTs - to the reaction mxture. 30 Renoval of

the trifluoroacetyl nitro pr ot et ng group yields the desired conpound
of the formula IE. This . be acconpr+~shed usjng nethods well known to
3y exanpl e, réact ‘ pKAt ect ed conpound

g earth nmetal (or

those of skill in the art,
with a | ower al kanol and an aqudeous al kal i ‘8
aqueous sédi um carbonate, at a
100C, preferabl ¥ at about 70C, for

ammoni um) hydr oxi de- or .carjonat
tenperature from about 50Cto abo
ugust 2004 WO 01/62736 PCT/1BO /00153
f conpounds of the forrmula |I wherein

- about two to six 35 hours. -33 25

Schenme 6 illustrates the preparation

R is hydrogen and R2 and R3, togethen wth #heyteRzZe ring to which they
are attached, forma benzothiazole ri qg)gys Q e'\"‘fng to Schene 6, the
compound of formula Il is reacted witthh ™ trNf|U6roacetic anhydride to form
t he correspondi ng conpound wherein the ring nityggen is 5 protected by a
trifluoroacetyl group, and the resulting nitrogen protected conmpound is

then reacted with two equivalents of trifluoronethanesul fonic anhydride
and one equi val enRefefingiotScheme 1, the starting material of formuia ill is reacted with triflucroacetic

5  anhydride, in the presence of pyridine, to form the compound of formula IV. This reaction is
typically conducted in methylene chloride at a temperature from about 0°C to about room
temperature. Other methods of generating a trifluoroacetate protecting group that may be used
are recognized by those of skill in the art. '

The compound of formula IV is then converted into the dinitro derivative of formuta HA
10 by the following process. The compound of the formula IV is added to a mixture of 4 or more
equivalents of triflucromethanesulfonic acid (CF;SO,0H) and 2 to 3 equivalents of nitric acid, in
‘a chiorinated hydrocarbon solvent such as chloroform, dichloroethane (DCE) or methylene
chioride. The resulting mixture is allowed to react for about 5 to 24 hours. Both of the foregoing
reactions are generally conducted at a temperature ranging from about -78°C fo about 0°C for

15  about 2 hours, and then allowed to warm to room temperature for the remaining time.

-
-,
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acid to formthe correspondi ng compound of fornmula I X, wherein there is a
single . nitro substituent on the benzo ring. The reaction 28 Alygust 2004
trifluoroacetic acid is typically conducted in the presence of pyridine.
‘Both of th reactions are typically conducted in a reaction inert 10
sol vent sum;bg}égnghl orinated hydrocarbon sol vent, preferabl JCREBHA0ETIe
chloride, at a tenperature fromabout O0C to about room tenperature,
preferably at about roomtenperature. The above transformati on can al so be
acconpl i shed usi ngRedution ofiht Eahpound BEbMMGIIAKIBNY MdtiRds WaBknosKitd thosdortsRiBirAl t -

Reduct i on of J |, RE o) cconpl i shed_a
descri bed abo@gg{t’gv letpl)drrsgd\";?ge 'a”’?:“g_"r?p%ﬁ'?"% Tﬁ’%g&%%h%ﬁugf'g&l ﬁ?mff'%.ﬁ%zorc%?m@ﬁ'nd
of fornul a | Xusinghygirgen anda-paliadiyin catabist sy @Afiadiung kdepxide lor galladiumagrheeddnd e
?fc t gg) f Ior rr}JI @dmﬂﬁ@%@fe_aétﬁim@tﬁanov\&%ﬁﬁﬁw femphiabie. ang slzaag of §cﬁaméf1?&%n or
, - a : ine,. T r_another tertiary amne base, to forma
conpound O tﬁ%”%&%f@%ﬁﬁ@%eﬁgﬁecﬁ%ﬂo lﬁeo@srn@l%’i’?rbﬁ trl'rhﬁmf’ﬂ‘?%@?f‘i"etﬁat
conmpound havi Weyld kerdeamed sitalils by theserdf skjll indhevirt; IQthen siiteble nitoger patgeting @ups3
CH, _Thg r E?Ctﬂxﬁrbawit BehudREGMe pfﬂb&rufésrue&ribg% k}ﬁ&@h%tﬁrﬂt\ié B’o&fﬁ@nt £ tholude ?é&%&é' ly
carried out a e fr U oom t enper at ur e
pref erably at'tc%(%’t %@#é%ﬁgbﬁ@ré?gﬁyﬁ]@dr'gégFF'éc%Hw '}?Siawagfaﬁv ke ?‘@ﬁaent
i s general | y @aemnpved yumethedsadeseditestli fon edohar (T. VEoGreems asdi CMaWuie IEretagiver

{ol uenei 161 eI@b%syot@t hu@mhes@st(aamtwm%{ﬁn%%woﬁm@dq?“{ _room 2?
enperature to a Ux. tenperature o e reaction mixture,
preferably at aboﬂ%etf?'ﬂ@%g'g’fepﬁé' {"8%%%?@”"8?5}%%"\@8&? fRte threprseranding| e
ring and ni t rcogesund eyhersinethe irifuoreaetyioprotedting grdars isrreplaced dyracBed podtediing Gisup | F
can be accomjag hedatting i RO Wh A1 neiiBOINAfheXa mﬁgﬁgﬁa%ﬁgmn@pwggogf@ lum

ferricyanide and sodi um hydroxide in a mxture o ran _ [

(NaOH H2Qr cHSefEpnaeiand thehseactinquthe ispigiee Assiet Bere the, forpreing regetionpwily gitabl y

at about 1560@ulydicarhtratel AthdughaBos is BBd Autis SistaRd) SthANApPrbbeld Biffogen-protecting

‘PCT/ | BO1/ 001 ' t f0r ' h nd of
YRoups R 1 trobd bﬁkﬁlﬂﬁﬁ aft iy tJ&QQecPt 'gi}i rg:%@@o% %‘8 %lk%fg ggé]gahg?

formula I'll, "which is used as e starting ma ) pr

Schene 1, or €3t BIEELRIPHTONUAE vdiprds &r rebonalgie gereriirsamiag onBinf @ gaueous ng
(1 abel ed " A" alcphd, iioxSehemtelyahydrefuchaf (THEatabemperiatoret foen eBdut Rddn @finpefiture to
conpounds of Ib nd of f.qrnmula
X1 wher el n Bk 0%, ety ot Bt 70 b SHE W5 ety X olfETHER Plopfin orlhe o
bromo and¥i olf§lateh HNPIRtrSted amine|op AR acid agition paitief suph@mie, fram theabeve reaction witct ed
wi th cycl opeuttityiicarbonate & [pRef@raihs Caie ak inBgHR@AI $iBh as THF, dioxane or methylene

chioride at a temperature from about 0°C to about room temperature. This reaction may or may

not be conducted in the presence of a base. When the reactant is a salt of the amine, use of a
_ base is preferred. The resuling compound of formula VIA can be converted into the
25 comesponding diamino derivative of formula VIB using the procedure described above for
converting the dinitro compound of formula HA into the comresponding diamino compound of
formula {8, or other gen_efally accepted nitro group reduction methods known to those of skili in

the ar, £.9., zinc-, tin-, or iron-mediated reductions, etc.
The conversy‘on of the compound of formula VIB into the désired compound of the
30  formula VIi can be accomplished by reacting the compound of formula VIB with a compound of

the formuka XXIA
EtO,C_ CO,Et
I XXIA

R" OFEt

wherein R' is hydrogen, (C,-Cg)alky! optionally substituted with from one to seven fluorine
atoms, aryHCg-Cs)alkyl wherein said aryl is selected from phenyl and naphthyl, or heteroaryl-(C,
-30-



nmetal, in a THE, dioxane or other ethereal solvent, at a tenperature from
"about 40C to about 100C, preferably at about the reflux tZEvenst2o® to
forma conmpound of the formula XIlII. Reaction of the resulting conpound of
formula X I‘g Wi E’g met hyl nor phol i ne-N-oxide (I MD 10 and osm um tetroxide
in acet one 5P S48 roomtenperature yields the correspondi n§CT/EMPoAsAd of
the formula XIII A The conpound having formula XIIIAis then converted into
t he correspondi ng conpound of formula XV using the-follow ng procedure.

Fir tSt t hfe C orpai duhefeir’ Odi ﬂbt@ro&‘yl IsAseIeicéd rﬁ%ﬁpgiﬁﬂtd%évgn %ﬁﬁ%ﬂé@dfﬁ% 3@&' n a

m xture of a a i chl or oet hane

. and water, or&\t;}m'Li ﬁ]bﬁgé n?g%/f 3'8% PB’S sﬁe‘ge{%ﬂ'%i’%ﬁﬁ’l BYOIRAANI Seifp FRI “’E‘%IF‘Vent

at a terrper ateapkofftheferegbiog aryiGaad hetembrigroups ovay optinpally e sniestituted vite ioas atrﬁora

eacted it h pamen. rELRBIRONILE %“%‘“%%"ﬁt ik pohcindy, {2 o (G ORD. | o
Wi i i X i |

hydr ocar bo °8P?Pgﬁysu§%ﬁl§ed vf@ﬂﬁ%‘r% 8 T"'} (5% %(‘63"?%6 gertiopaly ﬁﬁ’bsmmed

"t enper at ur e, Yithdoay eniglty semen disaine atoosrand ﬁyanerﬂ’)‘er preferer sdhaenf for mid Ractde sd sed

conmpound of f1‘9r1rﬂ=iilxl%re>gf\éthaﬁél)§9é/t@|acﬂf ﬁ@?eagﬁ'd?nzt&lnp%mﬂ'éocanfrﬁ%{g ﬂ‘cl?r?a qu of

formul a XIVyleI cge co ound fornmula |11 enring A1sS sen
1G (when rinfg° réts'é rabmlagon{ggﬂ %eog@ééﬁﬂPP'?WeiPWQﬁsﬁ@dthsaoml I
known to tho@@lanmjﬁntsi’ﬁmrd:pami the art, for exanple, optionally reacting the

IL?%???&”S%@;&. 2@?@?‘?‘5‘%@%‘?%%*! o cpfpfons BYbE Wt Bt 38 Roi s

pal | adi um hy Prg g5athethRy Sege '&lﬁ‘@b?— .at99B 34, 1997t he reductive
ani mation step deﬁemobmcbfahm#eoaptttdchfg)glghmmbmt thie scottpeLrtE B formath VeI p@kid ves

to benzyl amcg,n,ee dr. am n

anine, allyl ar% ne, g" suE Pbﬁwf'%?jk l;ﬁe)'é\ &ﬁ m'?d(é'g)%demﬁv fF'ﬂ%f"ﬁR}'%d%\m ne
and 2- and 4l kegwp t°stﬁ‘b"§tqftslﬂl’ éUthBé'itzy'fW&ﬁ?'ﬁ@S)‘he&ﬁmml@é dbdormwladvll @Emeye can
be used a$ f treatedaittesn amwdraSs sdiBéuch 39 hdbdhforic ﬁd&n&fr@l‘i:@bﬂoﬁné&‘iﬂ heﬂﬁﬁés@ﬁ&:c

salts, and c Q sGrib or each 1n T.
W Greene anEB&Q&vﬁ &H%é%c{é rgg%os"%?ar? 'ddg §th}c’1 °§9‘ﬁt %@s‘?’gp"(@tﬂrﬁﬁ“’v\’ll ey
& Sons. New DEG’BbOUW@"Cp Ptﬂi@d&r fror Abatit Femetehperaturenfosabobe? 096 efdr dbout
prepare conpend@4pbutshe formula I wherein R2 and R3 do not forma ring

and are not both dro by. re i ng the starti 35 material of
formula XII with t ’B%FB?)P%&?‘ER%@%&? ‘Vfﬁ t?ﬂ% PorHHNAIngFempoungsof o5
August 2394 m\wal%mmmwmmmm@omﬂ fomna\Rf”arwmrewaFys definedagRrd of
formula X1 démBd BBoveOBNEE i leaVing gfBtb RS a8l @Stid Sedib@iO\.8Nhioro, bromo,

mesylate or tosylate}, in the presence of a base such as an aikali metal hydride, hydroxide or
carbonate, preferably potassium hydroxide, in a polar salvent such as water, dimethylsulfoxide
{DMSO0), THF or DMF, preferably a mixture of DMSO and water, and then removing the

25 protecting group as described above. The reaction with RVZ is generally carried out at a
temperature from about room temperature to about 100°C, preferably at about 50°C, for about
five hours.

- Scheme 3 illustrates an alternate method of preparing compounds of the formula 1B

from the compound of formula VIA. This method is the preferred method of making

30 .compounds of the formula IB wherein R” is a bulky group such as an ary! or heteroaryl
containing group, or when R"” can not be attached, as illustrated in Scheme 2, by alkytation or

aryl substitution methods. Referring to Scheme 3, the compound of formula VIA is reacted

with the appropriate compound of formula R"NHz in a polar solvent such as THF, DMF or
DMSO, preferably THF, at a temperature from about room temperature to about 100°C,

35 preferably at the reflux temperature, for about four to eighteen hours. The resutting compound
of formula XXIil is then converted into the corresponding compound of the formula XXV by
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in Schene 8, to conpounds of forrmula XIV or formula 1Gor formula Ill. An
alternative nmeans of preparing a conpound of fornula Il|", 25%Augist 2004
appropriate 1G, is 5 illustrated in Scheme 7A. This process can be

appl i ed to womdeeBeconpounds of conpounds of formula 1, whe 01.031
hydrogen, and R2 and R3 are as defined above, with the exceptron 81"%hen
R2 and R3 are hydroxy, am no, (Cl-C6)al kylamno, ((Cl-C6)alkyl)2am no,
-C(=OR 3, or - §C|_CG al kyl ene-C(=O) R13. Referring to Schenme 7A, step | of
is an esterif YN e t’°a9’€’é°r'86‘333?m"19 HRYPHSING meﬂwdwew@mteume@f gfill indineTul a
XXVI is treated Gutthmathhdsdrs redaried te ok Y5 thesdefferaidn &Qﬂ&fbrﬂrfohﬁds@'iﬂe%muléjr
with an acid t:al.\yst I C droch ari

p-t ol uenesul fgﬁl @Ba?:lcgﬁ]mdaﬁ i fn;rHHaOlr!]Bf‘gA %(b:?e {r P f"+ &5‘?"8%{@%? ik eéxggrlwent@}
hydr obr oni ¢ aEXameles 1AEANGBE. GGF%W@ iA¥dagole fing t frrmdhasivespanding eovipae bf as

met hanol , &t hamabla XXVoganien, betidtbanigibhed b RéRG%Y the @bmpiima BPtormik R&W ﬁ'&h ¥he
et hanol . at g STREIAH Wi BERUREY 88 G iRaC, BT e eranty oo G Tor
i o] PRI | y

period of 30 m nu ars, pre 4 hours, to afford a
conpound of formula XXVII A Step FIQf Fe 7A is a cyanohydri n fornmation.
A ketone of formula XXVIITAis treatedywith a Lguyys acid catal yst such as
zinc iodide, zinc triflate, tri rrethylsllyl trlflate trimethylsilyl

i odide, alum numchloride, tin (Ilgx® gde, or trinmethyl alum num
preferably zinc iodjde, or with catal ytic potassium cyani de and

18-crown- 6, atierein Rgs Agfined Py/#boys; AR AersTibddraibgvedior enperngtcompotmdasf the formula
acetonitrile, VMMtumeeoﬂméhwW| chloride, ethyl acetate, isopropyl

acetate, grethyl - e ar te drofuran, preferably a m xture
of acetoni tr| l e an ‘P%Hhe ‘;&S&mg r?ﬁ?efltr % CHUBRRKAL of dormivlp XBY Melds the

preferably atC%GSF@"dWE)FOFEPOﬁEﬁ' efdermyle IB.i This tantbeaerpniplished uRidg nuthotis well known

preferably 5 iheiwra, idre aﬁm@red@scﬁmam Plorrkify EBAGD m%@

Scheme 7A is (%n_gé/ Eﬁﬂﬁzoﬁs aqs ﬁ‘ Etl on ﬂo nllr ttﬁ R%))grf%eﬁg Iffb/gp{he

treated with RN TCId % SraOyags ol fhe formula il uenesul fon| c acid, methane

sul fonic acid, hy%nhét!ﬁﬂdlumat%ﬁcﬂ rdem@infbmpamgammdguqdboap@&rmmaw|vdxeremf R'

trifluororetdng F&élafia a@a&fnedi abév)é R&érﬁ{wﬁ%ﬂuﬂné Qtn'u{é g'llpguncﬁgpfoﬂmﬁg%éidé um
0X

25

catal yst such uas Ifad Fa q_ﬁ gn or IIa Ium @CKQ ide on car
preferably palfadldm nyd "31§° medds war: Y’ﬂ‘%"%‘?ﬂ%‘ fthafernys et hanol ,
et hanol , isopr opanol but anol , propanol ,Olét hyl acetate, isopropyl acetate,
or toluene, 30 preferably nmet hanol , unde %ogen pressure of 15 to 100
psi, preferably 50 psi, for a ti MeNad S 8n 2 and 72 hours,

preferably 24 hours, to afford a corrpound formula XXI XA. Step 4 of
Schene 7A is an am'de formati on. An am ne @H formula XXI XA is treated with

o um 36, 28 A et hnete SGn R EUAP o L RS SR Shokei
tert-but OXI d “ﬁugtﬁ'@éuw TPl aniure i gteles apdiawaten Giscible sobwerbssh @mTHF, for

about one to four hours. The reaction temperature can range from about 40°C to about
100°C, and is preferably at about the reflux temperature.
Alternatively, the compound of formula VIB can be reacted with a compound of the

RmJ"\l_'/Rﬂr

0

25 (double condensation reaction) in a pc;iar solvent such as THF, water, or acetic acid,
preferably a mixture of water and THF. This reaction is typically carried out at a temperature
from about 40°C to about 100°C, preferably at the reflux temperature, for about two to four
hours. The desired quinoxoline of formula IC can then be formed by deprotecting the
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_hydroxi de, sodi um carbonate, potassium carbonate, cesium carbonate, sodium
hydride, triethylarnine, methylimdazole, |utidine, pyridis&ygust2004

met hyl mor phol i ne, ethyl morpholine, or dilsopropylethylam ne, preferably
.sodi um t er twbwh@273de, in a solvent such as nethanol, ethanol

i sopropanol, ethyl acetate, acetonitrile or toluene, preferag??nml{oﬁésﬁ’ol

at a tenperature between 0 and 120 C, preferably 65 C, for a tine perlod

bet ween 30 m nut es d %f hour s preferably 2 hours, to afford a conpound
of fornula XM % ingithes ohthe foreqoing reardions, piRg 1B Msthod iMesrsibeshabaveifde of
formul a XXX ienieréag @dompuubdiofehe fodhita Yy infgshatof m&@dﬁm&ﬁ INOA%mattver in &Iace of

et rahydr of Ur i RRPLRY SEhehRl 218 cohBA AT o Sofln® ] SO clRL e

Jithium al um num on o
trifluoride, RfP%ﬁfdé'feamuﬂ/ dsp@ﬁﬁmnﬁ%af@tewoaf%s@dmﬁw 'bo%ﬁwra diee.atheé poces of
trifluoride, tramsfoemingliMet VBYIGH ofter i@ kb e uadmitayn thelco%lﬁéhﬁ@tltboxme%g}é%
1, 2-di et hoxy t ent - but'yl
et her, pref e?glgﬁ% ‘{eeﬁdgﬁgg %?%"é;m%wg fe eq#a”ﬂplé'ireg)t(oﬁtﬁ%proﬁe@f‘(ﬁe‘g%\ébfrgﬁ"lﬁ 80 C,
preferably 50 C, fofemp Miqusm%ewpqnnammnmm forprulafi evhatsin/R%5and5

hours. The er?dwgbtheﬁmthaﬁé Bére6l nhytocvum@.ttaéyl ard %&édﬁéh @e$mae §e?akéxa9$|e ARy ésg;ke% such
as p-tol ueneséu acl

han f I

oxalic acid, [’%Pégﬁ’ &g g?er%'gpezt i c%’&i&éa“ ?n‘#%fcgetdd'?)ﬁwexﬁrﬁo% ﬁ%ﬁ'&ébwmﬁ .
acid, in® S(ﬂﬁf@mg decPehame B.ofeo samprdund hefx fammula aXt owasreiet Wy s adtel atiamy,

met hyl et hyl t&mbmma@ésumbfé@nﬂ.aimma@w rxadtm%@&mm an%%i@ér a\ﬂptﬂerta*l% jsalt
form of COh‘pOr aﬂ(aﬁ)ﬂe ea '18 ng%& rbo g[ [J nas Ifox S

met hods of prepari g cofpourds®d! etﬁé" f%’FPﬁJ el WFQ?VE‘FFP ide (PM ﬁ"}‘cﬁ”ﬁ@@n
and R2 and R@W@@W@s@ﬁtem&lywscétl;hrs)lﬁaa@mﬂ fsegeeertlysalidyetitt nartbsaboas1 2B iddrd
above, but d%pﬂﬁbnét@{eaéﬁoﬁtéﬂpl@&mre?%hﬁggmrﬁ ab&d Ll t Ro¥2A Ao e ”tei?y hbff

, e GRS cal

process 5120wn | n._ Schene use to e a co
to that of f&iRERTEY | | except that the benzo ring S substltuted with 25 a

fluoro group, an dlhkekyvegeantin Wsldsathy camtpoard affbrivatal\ail, RAica e Wen'ﬁ% cﬁﬁv@H@d (R 8
1 Schere 8) SR Sl S b S o T B cof S ©

H Referring.to
1, 3-di f | uor oB‘Eﬁ'?Eﬁ@' Fgeq"é%fb'ﬂféaawt Wvﬂmwd@a@éadm:@r Riaginum caﬂakatlsucrrm al

dial kKI ?m nﬁ palfadixm mrhdonbé in"Rdtainoladt Kyém;{eeerturawﬂn)abbui onlfto%Bl | ﬁ&rmgd; agghs uch
as et hyl gt frod erature below -5 ol I owe que i ng
With i odlzﬁe g?mﬁl-l e Lf% Eﬁmﬁgntiggn% @18 ‘?’"?sr%o 913'3'"%1 ?']"Etﬁ'ﬁ‘o e
The conpound egctionds hensagedwithansiid hlorse of the fartia lRaDODbturrmlaaldXVhydndeme@e me
8) is then Cﬁ:ﬁlM&lét(R’dCOBd) Whbram mhm,tmhn@if of @Mﬁ&%d#t@fa%uﬁﬁ‘“@@ﬁﬁ% t
at are

reactions XVill-

S -
anal ogous to%ﬁ%é&sﬁg %egrgerl SPwerﬁé'égﬁsgﬁga??iéglepran S SVReIN A TiHES Kdenes is n
Schene 7 or SEfrsied gThig deactiannis cypidalyy cominpledimtia tegiperatuee fromnaboat Xbo-is0°0f 0

t hose of 2t6heplefirsay @ db@n0f4o*d | Wh@ﬁ”ﬂ"@tﬁ:‘l Qull AsNereaQim dm@%ra Mt glé 3§ 2V
35 into the %8%}? d o urg %%V *%E&al so _be acconp eatlng a
m xture of t % Wa f° frae 2Pl OPET Bi9aNt éﬁﬂti'aéhémiﬁ!?t‘??s%lﬁ"‘élakyl
lithiumr eaggatglyhcmnmpetrngmmmmtmbgabnesulfomc acid or pyridinium p-toluenesulfonate (PPTs) to
the reaction mixture. When R'C(OC,Hs), is used as 2 reactant, it is preferable to add a catalytic
amount of PPTs to the reaction mixture.
30 Removal of the trifluoroacetyl nitrogen protecting group vields the desired compound of
the formula [E. This can be accomplished using methods well known to those of skill in the art,
for example, reacting the protected compound with a lower alkanol and an aqgueous alkali or
alkaline earth metal (or ammonium) hydroxide or carbonate, aqueous sodium carbonate, at a
temperature from about 50°C to about 100°C, preferably at about 70°C, for about two to six
35 hours.

-33.



-37 25 August 2004 WO 01/62736 PCT/11B01/00153 lithium in an inert

hydr ocar bon sol vent such as petrol eum et her, toluene or nmeEslgusyzitahexane, -
at a tenperature from about -20C to about roomtenperature, preferably at
about 0C. WpbuePiagcedure is equally effective to effect the &gnver si on.as
set forth in Scheme 7 with or without the R 8 group present: 40153
conpound of fornula IH can then be converted into the correspondi ng
nitrogen protected derivative of formula XX, using the nmethods descri bed
above for synt hesi 3¢hegetthusteleasis, Argparation of reamaounts ioh thecoenata 1 whbketnr Rt ison
of the conpoumdrogén b RtilaAd NX Uﬂaﬂ with&he B&{ZBQH%Q&%H ey zﬂQ% rfon'n a

reparing the_co d. of h ield o]
Pormi o o verraaraRod seted qy‘e SCURIET P AT P T2l 5 s v
nitro 10 gr oupfiucmacet lepkydridg mutmrrarﬂie eorresporgiing Lgmpoundawheréi the!lABg inttrugemt isand
a nitro groupprolddiey 6P ARAMBRaceRl gfdap, "LHdamMSUfﬁ% nﬂs%écljlﬁ;% eI:tgd ?:?#rgolﬂd i@ ih'eﬁ

of conpounds of the hf ormul.a | ‘wherei n one
met hods t hat "BPEEAW |“”Rﬁ8%!?'et"5 qf filugrogpthanesyifonic ﬁ"ftvﬁeieaﬁw onpcﬁqueaémf eﬂ"be
first conver técidgtot feem rie caregpandiog toompounandfnidmyild UY), wieast @idré 1Y at k1A ARB O

group to a Vakb&iuknt@h thébdass iRk 'réa%dmm tﬁﬁi@ééfﬁéééﬁ%% chfly SERRHE ioife 20

then renoving the nitrogen protecting

acts as a regﬂr??re%“ﬁn‘grﬁy ney eihe aB‘Ej’Gl'@%ﬁ"é’ﬁta’%fYWFﬂB copdugied Um dgesrtion ingrt

for mul as 1D1A soMénh sl 2XXh |qmonmat¢dmydr¢damoﬁ | sovehtN @refdrsbip ﬂ‘feti'fyﬁ.eﬁéﬂtlh%na@q atf £acts
simlarly to and t hus
‘can be subj eé% dﬂr&ﬁ Q%X&ég@g@:&fg re?{%rggheéeraa%yqt%%”zr‘%?géx PERtEeabove
for the latter t hr @% %\r?pﬁmfegnahm 697 alsp Peaaecomplishedrising oteaeritration methepsr i ng
t he product s kadwrstacthogeesill inOnS .artSi Riédudidnyof m@omaldfwﬁytogérpﬁﬁurﬁf rélp B4 gl a
XXl (R 8=al k%é%f%p[?%&d?sc{es $r%)eglt|nt odPa h éé{tp%{gou@a ef ore or after

i ntroduction®o AW CHYERSRTRYN M PSomeri ¢ product s
as descri®ed abov@he torgognd oftfthmulatlxm theo reanted wiine sarbégitodcR mae%r amhydﬁwh

hydroxy deri wghé rbﬁmﬂélﬁ"’éék 0@@2‘%0Y’C9 Hr%_n;%;;ﬂ?i grfd @%{ry%&?& %?Jky af—ugﬂ

conpounds of forml#E?h :

wherein aryl PYigng g@ngtgermarpﬁe T"h?P?'BFPPUBq offthe fﬁﬂ"a'ai(, whintica®B i s
H or one of thes botchmertedd tsaidsired commoandirsingi i diadl Oy eedcbing i Qitdl Eviddbdrison of
fornula I, capghf prepared as described above and illustrated in Schene 8

by repl acr ng one of the quorlne atoms of the compound of fornula XV with
-0-(C1-Co)al kyl, (C1- CG)aP eyl , respectively. Schene 8A illustrates
an alternative procedure obt 19 conmpounds of formula I, where R2

2! exsep}S on of (C2-C6)al kenyl

(C2- C6) al kynyl or 30 n|tro (I1H, "as de |cpé ~Step 1 of Schene BA IS an

oxi dation fol |l owed by a reductive amsn’at kon.
of formula XVI1' is first treated with ozone

bl ue col % between 0 C and -78 C, preferably giﬁ

-

yzonor bomadi ene derivative
the sol uti on devel ops a
dh ﬁssolvent

The reaction with R"°COX, wherein X is halo, or (R°CO),0 is generally carried out at
a temperature from about 0°C to about room temperature, preferably at about room
temperature. The reaction with Lawesson's reagent is generally carried out in a reaction inert
solvent such as benzene or foluene, preferably toluene, at a temperature from about room

25 temperature to about the reflux temperature of the reaction mixture, preferably at about the
reflux temperature.

Closure to the benzothiazole ring and nitrogen deprotection to form the desired
compound of formula IF can be accomplished by reacting the compound of formula X1 with
potassium ferricyanide and sodium hydroxide in a mixture of water and methanol

30  {NaOH/H,O/CH,;OH), at a temperature from about 50°C to about 70°C, preferably at about
60°C for about 1.5 hours.
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such as nethanol, or dichloronethane, preferably nethanol.. The ozonide
formed is reduced by hydrogenol ysis between -78 C and r o@s Aw|ugEP@I4Ur e,
preferably between' 0 C and room 35 tenperature, with platinumor palladium

.catal yst sugboeagzpkati num oxi de, plati numon carbon, pall ad%%oﬁmﬁar bon,
or pal |l adi um hydroxi de on carbon, preferably 5% pl ati num on 00%=3r - 38

25 August 2004 WD 01/62736 PCT/I1BOL/ 00153 a period of tinme between 5
m nutes and 6 hours, preferably 1 hour, under a hydrogen atnosphere
between 15 and 1005¢€Me hijlustialeln methad RbaPasg Arricapogad of faeetla lhrwhich is
- grzl (rjrgt h%/|h ani used as thetstartingtraatandl mmroe@smmml ,_m,r&w@gagagndt cﬁrﬂ)[ehfonnula s,

, 4- di met hoxyhenzyka pen ne is o.the reaction
m xture at room teéhpg?}{l?uf? @pémﬁﬁihﬂ%‘eéc?en C%F%TéS?s_ g%&ﬁ‘?a%o"ie&ﬁ?ée%?ﬁ,
‘acetic acid, §5cruperoAefiiig iranea b Referringda Schemect, the aomphynii af GivinolaiXd, wissséid,
pref erabl ys f ax'ring XAeietselcated, ilgegem@RmOhdts tforb SUbRSBIERE ah@fodd. REWhEd alkadii ME
_between 1 andone%%ﬁ%”ﬁié'spéﬁf?F-artélagte‘l QOU’F’%’ q%d.a h gl[]o%en l]i)ressure Det ween
15 and 100 psi prefer ablyPE8" MpEEcted ¥t Fopen '%n%‘ fArSPIeH mAgaeskIn: |
where Ar is dretalripla TdiFodipxangioepther aftferéat srivent, 8a tesperatuyectiran ebut Y& CIo about
reaction. A ' t ] n.acid such
p-tol uenesul ?2%%@% %g%%tﬁfi%ﬂu?%%%%ﬁréﬁﬁfﬁﬁ %‘”e&a@*x&ndéﬁgﬁ @rmu&%@l;
formc acid, REECtRB:9 Hsresiiting sampound;of formuia Pt vl y-msthyimarpimiinesNoside ¢NMO) d,
and a pal 10adianth ososraltgteside Lis Macamng adt | b6t idbmy@mpiratife. §idids hE WarnBdponding

pal | adi um on cﬁﬁlw’ofﬂéﬁrﬁﬁﬂﬁhﬁ pal | adi um hydroxi de on carbon, in a
sol vent such as net hanol, ethanol; isoproganol, ethyl acetate, or nethyl

acet at e, 'preferabIT?en"e"ﬂP_&H‘?ﬂ hayipgg égrmgla hYIHA g etherp conveded: inte t te exrrdspoadidy 100
psi, 15 pref ecmpdund dbfopmmila XBusing tRNBIRKIMG BrRedifd. BRD tHeQRMpb&HR fihiih &yand 60
G preferabl ¥ fhofey wilhClodbd Behcdiie®h § BRI E Miodnardl Bytocatan. i
pref erabI% 15 Rotrs. Yine o daidiatesn ? JURUF, §f,3 hiodtated bydrecarhope pfemblvon
which aci® c4&ichippsthanes ( d anth wates opry ity legd) detraacetate dp moghiorphted gdratebon
acetone, et hgbetehiah Gemparakid 16ihalork SO abdlit B BABedE! £ ina
m xture of i ﬁl%@r gfdangrl : agd hexgn% ;ﬁ af f rad a_comnmpoun r%l;r&f {gr %He}aétét_% . 20
Schene 9 ill G8trates Y5 dLegedigie p IR HRY bR Seacton (e thesr rRgrigd |with
wher ei n: (a) benzylaminegndrsagium tiacetex@borshyRTIRBNGE Bhlorinaley HydreeatioR2oldéne abat h
chloro; and fefipeRturé Sirdiy URGEV°ANE Fout Foonk Bberli c RdSoar e
referred &o I n pScherTE!Pn‘.zc5 rt«ﬁspec_t i vel \é,U{ ago cotrérgou'%rse’ o%%%gfyrm{%gg%foo?k and
IL. Refer?i nben{pgrag.gﬁ 8 the Jrsied FaaPend af fermila XIV.o Remavalpftee brrayigraue by
reacting t hefrom3hecempoundcof ddrmiie X yield$ ¥e wbrhpounivof formumniqwheiingd R Rbsengf a
hal osul f oni CoA), fvne Fikf & isibabnt, CHVOERH LM fistag! erat pre from
about 0C to abgt I?.Vhr oo;% %ersa%ﬂe&ggur e React; orﬁ}ﬁsor%Ei utglﬂ%ﬁ)tgﬁl?gér‘gsu_" Whicdoggi o
derivative s8 YOrRLW Mk 1% RIfi FpHonRUY, [eagfing e Yres base wvithmeieruivalent of adich R7
and Re are defi niydrasblodbaci, (foolfdronaie leyprrasporaingl acll ditioni b419Y e LGCt i Ng
group, 25  hydrogenolysis and palladium hydroxide in methano! at about room temperature. |
in the reductive animation step described above and throughout this document,
alternatives to benzyl amine, such as ammonia, hydroxylamine, alkoxy amines, methyl amine,
allyl amine, and substituted benzylamines (e.q., diphenyimethyl amine and 2- and 4-alkoxy
substituted benzyl amines) can also be used. They can be used as free bases, or as their

30  salts, preferably their acetate salts, and can be subsequently removed by methods described

for each in T. W. Greene and G.M. Wuts, Protective Groups in Organic Synthesis (John Wiley
& Sons, New York 1891).

The procedure of Scheme 7 can aiso be used to prepare compounds of the formula |
wherein R? and R® do not form a ring and are not both hydrogen, by replacing the starting
35  material of formula Xl with the appropriate compound having the formula XiI'
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yi el ds the desired conpound having formula IJ. 30 Conpounds of the formula
| K can be prepared by reacting the conmpound of fornula |\£5Miidust aotiane
trichloride in a chlorinated hydrocarbon solvent, foll owed by renoval of
the nitro cting group. The reaction with iodine trichioride is
typically gg;rbrﬁ;eg‘}?’%ut at a tenperature from about OC to aboBETHRIAE1S3
tenperature, and is preferably carried out at about roomtenperature. In a
sim lar fashion, the anal ogous nono- or di-brom nated or nono- or di 35

i odi nat ed conpounds can be prepargdl by reacting the conpound of IV with N -
39 25 August 2004 WO 01/ 62736 PCT/ 04700153 i odosucci nam de or

" N-bronosuccinimde in a trifluoro esul fonic agid solvent, followed by
renoval of the nitrogen protectin s descri bed above. Reaction of

t he conpound of IV with an acid g e oK"the forrmula RL3000I or an acid
anhydride of the fornmula (R13C0O 20, with or without a reaction inert

sol vent such Atematively. @omppyngiostormfeXtcan be ronyerteeyia mefhpes dasaiiley betewtaptiene

chloride, in mmh@ﬁesaae@np&mdsewo‘ﬁmasm&u&huasee}fdmmm chloride, at a

tenperature froma t 100C, fol

depr ot ection, yiel I%I% "ga?g%'%eg r?gprSPar\"%Fr?ﬂ'Pﬁ‘“ﬁ"E °p£?ﬁ'£"argﬁa‘&rﬁs(ﬂﬁpwrfaﬁe {Hdsaci d
halide or 5 anistatedin %@ﬁmbé'ﬁ\cahlﬁlpmeaﬂmn be appjied toEeduke) compordsi of campalmder

ot her Fri edelofearmmas watrd At .savumgaatéa@ds ahd A2 23128 dkMeyBndyD M%é‘é%eptﬂoﬂ g‘e

reactions desgr ein in CORL
are int roducec? on atnﬁg:{sc% 8[?5\3 afﬂ’""f @%}%VPW'"QR@E@EWQQH"W%%‘HM D~ and
descri bed abdGeCs)a'Eﬁ?PeﬂH—@ﬂ’f ormed on any anal ogous conpound wherein R2 is

hyd Cl- C6 |
Cg n{) 88ﬁgs f) ( t%g) ?i(z)érfahng I?@lsaaeme(ﬁi %)él é‘fogyangése:edﬁlg,ﬁ&\ll §8as Ixﬂgu%g,,pg A

definitiolf of*PSH5E gﬁé’?@fmﬂ’mg"‘?‘d? feted wit a?okﬁf(és aﬂ%%ﬁb%ﬁhé% berpa trifigerige,
i dentical to o hwibeamfacidhetdflyst sudhaad kylfubieltacidh hgdnochbmalaﬂdtb-mmmég;ﬂgﬁ@ acid,

prot ecting grrﬁéﬂfhne%@ﬁor#@acﬁipmﬁ%r&ﬁghd ot I'Waro% n{lr?%?@ g téﬂ%ly sugfg%: agid, in Fhul a

substituted c n&qun S, I.e hose erein

ILis repl ac@gx’ SRt S@“d“@"r‘-?fe' ﬁtP%ﬂ?bp"’B%'?%Q“taB‘He%ﬁé 0} gr| mg?@pl preferabiys es

wel | km)vmht onetiznok at kitbhpslature Hefwenr2s. an]hﬂor"eg gﬂetdréw sao@qw%ﬁo%nof e
artia e

Eor respoﬁl Ji %gﬁlﬁ{}é’ g%df h%}?@%ﬁ%ﬁﬁodﬁé%ﬁ% §"P°3'P,%°(¥{‘%'@H'agﬁxwat ed to form

t he correspondi ng k3,0 Sshare: TA ist @ Granehydfin famaation Al A bgtonesofdormadad KXWIA is

Exanpl e 36, swatsd vacalLeﬁ«isbéi:tdl tathipd sGETBS ivd Sodidd) ZP8 trindte drih&n u?lpf'?:ﬁﬁe

maki ng. ompon i olLr aRAE 8 Saaee? I BRord. e I APyl <
chloro; (b} REIdEsOMYHY sgEivtiapeiassizm eyatigeaed 1§-clpwiRE, and tipethpsigncyanide, RR ai s
25 am no;20andot(éht sk b$ abuekiBERIRAE! dethyiche RhRRES QN Eletate, TiBGREyC 20RQL NS
are referred rrreﬁ'lyf tgrt-butyl ether, or tetrahydrofuran, preferably a mixture of acetonitrile and toluene, at a
- temperature between 0 and 100 °C, preferably at 50 °C, for a period of time between 1 and 24
hours, preferably 5 hours, to afford a compound of formuia XXVINA.
Step 3 of Scheme 7A is a hydrogenolysis reaction. A nitrile of formula XXVIIIA is .
25 ftreated with an acid catalyst such as p-toluenesulfonic acid_, methane sulfonic acid,
hydrochloric acid, sulfuric acid, phoshhoric acid, or trifluoroacetic acid, preferably
p-toluenesulfonic acid, and a palladium catalyst such as palladiux‘n on carbon or palladium
hydroxide on carbon, preferably palladium hydroxide on carbon, in a solvent such as
methanol, ethanol, isopropanol, butanol, propanol, ethyl acetate, isopropyl acetate, or toluene,
30  preferably methanol, under a hydrogen pressure of 15 to 100 psi, preferably 50 psi, for a time
period between 2 and 72 hours, preferably 24 hours, to afford a compound of formula XXIXA.
Step 4 of Scheme 7A is an amide formation. An amine of formula XXIXA is treated

with a base such as sodium fer-butoxide, sodium methoxide, sodium ethoxide, sodium
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Schenme 10, respectively, as conpounds of the formula IM IN, IP and IQ
“Compounds of formula | Mcan be prepared from conpounds of athiudwst 2004 | X
by generation of a diazoniumsalt with, for instance, an alkali netal
_hitrite and stron_g m neral acid hydrochloric acid, sulfuric acid, .

hydr obr oni Y8837 n water, followed by reaction with a 30 cRG¥ERoLAelsEde
salt, such as copper (1) chloride. N trogen deprotection by the nethods
descri bed above yields the desired conpound of formula IM Alternative

~nethods for tﬂg&oxgenﬁs@;swteafbu@k.a@ %%rﬁ%&tﬁmxncﬁs KiB6Mh, bRk A Gbth S PY
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formula | M BhtberppYiuerds.cireferably asdinbinatige of sagium/korehwdridel amd bb-nuaﬂudndeo in

_ anetSSt a v?r Laeédlve(ﬂf seérheé teﬁﬁ?&&ﬂ:kHeﬁtzsdlrﬁéiﬁJ}yéﬁan@rM'z»dléiﬁcﬁ&éfth%e P laIe gPy'
sypstituents

as the a esters and am
pal | adi um anath \Ii\i’ﬁlo’éaé‘?a?r T@tﬁaﬁ?’g‘&@gfg‘g %ﬁ?f E' Wz“éf”'@f' 303 dRpgratie ¢ he
art, such asbéteetn 0 Sodk 8K1C, prederdily $d °€, & tipk parfs bamdzedrle@hd eahbars)prefbiz0R S
These ¢ o] ' I etc
be sinmil grgF H?\ﬂnct | onﬂ?%ﬁ"h@%&%ﬁ %géﬁ%m%%ﬁé? \%e?ue(:ﬁ é%xme?fsﬂ?"éﬁ e as
~defi ned abovéc' NG SHifans A @@chwﬂﬂw'dt ﬁ@"%@ﬁ'ﬁa@%@cﬁfmﬁéﬁwpﬁ priferably
provi des t heptangpesutidniofackihin a fsoentilsacH Bs isbp@pananmexind, atetél BHyRadelate Can

b ted

Usi ng the n%*"&pe"@ﬁE%?#BQ"JB‘"%@V%“@@F%P%%%%!; s G300k & oo
provi de conp®MHIGerihe fornula 1Q In a 5|mlar fashion, treatment of the
pr ot ect edo am ne mﬁdmeaacs)ﬁmuoduubmé RithoBe of Prepating doABSEhaX, of WRE formiula S

chloro or \999 lr\ Tr\gna mégerp ¥nd ﬁu %r{dq-'g%' gs%ﬁ)t O\}a d&[yaBP d?ﬁeré?\rt (s)ly Isg@?rgg %%dﬁfgled

correspondi ng su deriva ove, sui
protecting gPRAYBLUE dbotéomm asiedused, al ternatlvel y, in 20 the procedures

descri bed t hr oughgtienie fustigied i Rimibtion RE iht @R cesSShdwh in SEKIRIE B which can be used
to make a compound identical to that of formula Hi except that the benzo ring is substituted with

25  afluoro group, an alkoxy group or any other suitable R? and/or R® group (R*® in Scheme 8). This
compound is depicted in Scheme 8 as chemical structure 1H. Referring to Scheme 8, where, for
example, R is F, 1,3-difluorobenzene is reacted with a strong base such as an alkali metal
dialkylamine or an alkali metal alkyl (or aryl) in an ethereal solvent such as ethyl ether or THF, at

a temperature below -50°C, followed by quenching with iodine or N-iodosuccinamide, to form

30 1,3—diﬁuoro—2—iodobenzéne. The compound 1,3-diﬂuoro-2-iodobenzéne {structural formula Xvi
in Scheme B) is then converted into the compound of formula IH by a series of reactions
(represented in Scheme 8 as XVIoXVII—XViIll=>XIX—IH) that are analogous to the series of
reactions described above and illustrated in Scheme 7 or Scheme BA for converting compounds

of the formula Xili into those of the formula IG or lll. Conversion of the compound of formula XV

35 into the compound of formula XV can also be accomplished by freating a mixture of the
compound of formula XVI and cyclopentadiene with an alkyl lithium reagent, preferably n-butyl

-37 -



- -CO0CH2CCI 3, -COQ(Cl-Co6)al kyl and - COOCH2C6H5. These groups may be renoved
by nethods described for each in Greene et al.'s Protecti2eAlgustipdid n
Organic Chem st , referred to above. Instances where protecting groups
woul d be m)w(;d 7%nder the reaction conditions, such as, M, a

- COOCH2C6H5 grdu uring nitration, still permt said proced8¢E4BHAGLS
operate as described with said nodified protecting group. Mdifying the
order of protecting group incorporation and/or methods of functional group
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har d cantilses ‘suﬂ?sgt\(\xgrﬁsf %éscn‘bed above in the deﬁnitidn of formula |, can be prepared as described

above and iliustrated in Scheme 8 by replacing one of the fluorine atoms of the compound of

- formula XV with -0-{C,-Cg)alkyl, (C,-Cg)alkyl or aryl, respectiVe!y. .

Scheme 8A illustrates an alternative procedure for obtaining compounds of formula |,

where R? and R® are as defined above, with the exception of (Cz-Ce)alkenyl, (C,-Ce)alkynyl or

30 nitro (IH', as depicted). Step 1 of Scheme 8A is an oxidation followed by a reductive

amination. A benzonorbornadiene derivative of formula XVIF is first treated with ozone until

the solution develops a blue color between 0 °C and —78 °C, préferably =78 °C, in a solvent

such as methanol, or dichloromethane, preferably methanol. The ozonide formed is reduced

by hydrogenolysis between ~78 °C and room temperature, preferably between 0 °C and room

35 temperature, with platinum or palladium catalyst such as platinum oxide, platinum on carbon,

palladium on carbon, or palladium hydroxide on carbon, preferably 5% piatinum on carbon, for
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Li ppiello, P. ﬁé\@mﬁffo@%ﬂgﬁ§9 c%m@our(d%%f thBforfiliads B &fprjepe;rgd_gyl\ljlagc%g e To A

Single C ass of Hlag
2 compound” of formula IV with two or more equivalents of a halosuifonic acid, preferably

chiorosulfonic acid, at a temperature from about 0°C to about room temperature. Reaction of
the chlorosulfonic acid derivative so formed with an amine having the formula R’R®NH,
wherein R’ and R® are defined as above, foliowed by removat of the nitrogen protecting group,
yields the desired compound having formula 1J.

30 Compounds of the formula IK can be prepared by reacting the compound of formula
iV with iodine trichloride in a chlorinated hydrocarbon solvent, followed by removal of the
nitrogen protecting group. The reaction with iodine ftrichloride is typically carried out at a
temperature from about 0°C to about room temperature, and is preferably carried out at about
room temperature. In a similar fashion, the analogous mono- or di-brominated or mono- or di-

35 iodinated compounds can be prepared by reacting the compound of IV with N-

-39-



Affinity Sites in Rat Brain Menbranes, Ml ecular Pharm, 29,448-54, (1986))
and Anderson, D. J. and Americ, S. P. (in N cotinic Recemsokudgisnzlioa g of
3H Cystisine. 3H N cotine and 15 3H Methlcarnbam choline In Rat Brain,
European J._ _Pharm , 253, 261-67 (1994)). Procedure Male Sprague-Daw ey
rats (200- 3W@‘B5 2f3om Charl es River were housed in gr oups i nPCHaBG/a0s3
stainless steel wire cages and were mai ntained on a 12 hour |ight/dark
cycle (7 aam-7 p.m light period). They received standard Purina Rat Chow

and water ad bﬂ&b&&ﬁmn&’@ofﬁb@:mfnﬁk&cﬁﬁﬁn@e ihid ﬁﬁ%r&ﬁet%ﬁﬁ%ﬁ:@taklggolvg{taﬁo %‘fe re
removed i mredi at el | glk?alw?%g decapitatio nbranes were prepare rom

"brain tissue HCEDP PRIy %’mﬂf’fasLef)‘ﬁﬂb@‘i' p¥ve.and Fer nandez Mbl ec
Phar maco, 29, 448-Rsuttiof dfaBtjompiotnid of tviwitnadadid leatidd aftise fotiied R¥O0OGI dian 248" €

g ﬁ??\é?d(w;' nsgibydtide"orl B8 16A RACBIo, @m%rhﬂﬁmgﬁg'ré&ﬂ%ﬂﬁ dRedsdR s Of

nt ﬁYFFr I nkmann PoI

The buff er "E? gi& O HoR PG st%sfalP'U“EEQtf'e%F iﬁ?ﬂé? inyths pgﬁsemqemfri-ew:s acnd

t enper at ur e s‘ﬁhh: ak e ma chiofidas atse tinperatueel froy abeot o°Cf tuga%utomo(d QoltoWed By, €S;

50, 000 ; i re
X 0, %u}dﬁaf}geprgllaa oﬁ,wgc-ﬁ ﬁé @d?ﬁcpr? J?&Hﬁ%% ?’Fﬁeelggc(?org vw%) {ge Gmfln%%lﬁl? We

gently resu?ende W t cen
50, 000 x g; Oy ecafAP? E?meq%ugwether kaawh F—?W'ila%t@ﬁ @frpthet ﬁéedﬁbﬁbﬂaﬂwtmre
resusp’ended m‘netm:sa!yatlateﬂd'hmattheaemoncentrat|on of 1. Og/ 100nL. The

conpositi of th t ffer .
NaCl, 5 .\l KQ , 2 T %@éﬁd%#g‘em DN EMG';'& s §1R3 iiczﬁﬁ"r 8 are
terrper ature. "I'QE?HP‘Feﬁ’é"a 8 g9paned of fpamdla Mrag dPPICtB@)ﬂb%ﬂ?hleme@ta}'ldgieaweu abtve,

tubes. The asamperexbrited ontahplaﬁﬂbéQﬁsQ:@ﬂﬂﬁdtﬁH Qfherin RE B HiBrogdn, [ELEHAGL B0t €1 N

in a final ingu Three e pr.epared

el i ehe' HEREIANE of QntBRe byl collotits § B TaPlue g 1 ana o b

conpound sol §efinsd as it efinitipr phcompoungs eHhe fotaulakabovelded 200 gl of

j 3HJ- ni cotsi ne in aﬁﬁrﬂdbu&ﬁ thed bfetBiedtiod k&m&&é dP Yhe AarfhulliL, &.iwﬁ.l?ﬁ e%{'iﬂt 53‘8’%%61,\0
us

suspensi on. f|n concent r at nicotin 25 Au

01/ 62736 PCT/p “5“1 tﬁ§§“ %%%V?’t?gé"‘%ﬁ's W@Pﬁﬁ”ﬁcﬂé"yf ?%atrwte%%%nm%& i®n of
cytisine in these phamsia b £EOR™ group of dininulh & is centaced witla eB-Cied)BIigragh, ueriger
cont ai ni ng 3@apyer-Nlighr é\b&.@.@és‘vﬁéll%ﬁéﬁ tB@H'osé&tlmd iPthe ¥R file rediifh 8§8§' ounGEROUNds
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fiber filters ti-nmanifo tisSue arvest
the initial f'fqd[%f’g%pﬁrﬁ"B'Far%’g’ﬁgbsé'g’éeﬁpeﬁ?'%%?s filters were washed two ti rres
with ice-col d ass&ghdme f0dkustrates methods of making compounds of the formula | wherein: (@ R'is
hydrogen and R? is chloro; {b} R* is hydrogen and R? is cyano; (¢) R’ is hydrogen and R? is
25 amino; and (d) R' is hydrogen and R? is R®C(=O)N(H)-. These compounds are referred to in
Scheme 10, respectively, as compounds of the formula IM, IN, IP and Q.
Compounds of forrnula IM can be prepared from ‘compounds of the formula IX' by
generation of a diazonium satt with, for instance, an alkali metal nitrite and strong mineral acid
. (e.g.. hydrochioric acid, sulfuric acid, hydrobromic acid) in water, foliowed by reaction with a
30 copper halide salt, such as copper (1) chioride. Nitrogen deprotection by thé methods
described above yields the desired compound of formula IM. Alternative methods for the
generation of diazonium salts, as known and practiced by those of skill in the art, can also be
used. The foregoing reaction is generally carried out by temperatures ranging from about 0°C
to about 60°C, preferably about 60°C for about 15 minutes to one hour.
35 : Reaction of the diazodium salt, prepared as described above, with potassium iodide in
an aqueous medium provides the analogous iodide derivative. This reaction is generally
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condensation), thasheRtiabseBiabie 2460 Jr&é@ﬁ}{&groa&dthgth:%n %Q%Sé?taﬁematively. in

- 20 the procedures described throughout this document include «COCF,, -COCCIs,

-COOCH,CCls, -COO(C;-Cg)alkyl and -COOCH,C¢Hs. These groups may be removed by
methods described for each in Greene et al.'s Protective Groups in Orqganic Chemistry,

referred fo above. Instances where protecting groups would be modified under the reaction
conditions, such as, e.g., a -COOCH,CgH; group during nitration, still permit said procedures
25  to operate as described with said modified protecting group. Madifying the order of protecting
group incorporation and/or methods of functional group introduction or modification may also
be applied where appropriate.
in each of the reactions discussed above, or iliustrated in Schemee 1-10, above,
pressure is not critical unless otherwise indicated. Pressures from about 0.5 atmospheres to
30  about 5 atmospheres are generally acceptabie, with ambient pressure, i.e., about 1 atmosphere,
being preferred as a matter of convenience.
The compounds of the formula | and their pharmaceutically acceptable salts (hereafter
"the active compounds") can be administered via either the oral, transdermal {e.q., through the
use of a patch), infranasal, sublingual, rectal, parenteral or topical routes. Transdermal and oral
35 administration are preferred. These compounds are, most desirably, administered in dosages
ranging from about 0.01 mg up to about 1500 mg per day, preferably from about 0.1 to about
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J. Med. ChemSusperEipns,pipjectabies solytions, elixirs, syrups, and the like. Such carriers include solid

1, 2, 3, 4- Tet r alngais @r flied; m&&n&uemhw fiBusnop-tehicd E%{J'Eﬁ%oﬂentgzlzr -23dif0boky WAS

st rred n 1. 2-di or oet ha - naz2lL
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chloride (Et &Bmb7hubyWeigs) were added The resulting m xture -45 25

AUQUSt 2004 WO 014 9 27r§|6ad%|CnTs/trlah%9 {aglg contatnlng various excipients such as microcrystallme

cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed

25  along with various disintegrants such as starch (preferably comn, potato or tapioca starch), alginic
acid and certain complex silicates, together with granulation binders like polyvinyipyrrolidone,
sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate,
sodium laury! sulfate and talc can be used for tabletting purposes. Solid compositions of a
similar type may aiso be employed as fillers in gelatin capsules; preferred materials in this

30  connection also include lactose or milk sugar, as well as high molecular weight polyethyiene
glycols. When aqueous suspensions and/or elixirs are desired for oral administration the active
ingredient may be combined with various sweetening or flavoring agents, coloring matter and, if
so desired, emuisifying and/or suspending agents, together with such diluents as water, ethanol,
propylene giycol, glycerin and various combinations thereof.

35  For parenteral administration, a solution of an active compound in either sesame or
peanut oil or in aqueous propylene glyco! can be employed. The aqueous solutions should be
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was stirred for 1 hour (slight initial exothernm), then the |ayers were
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separate 2 LSP‘%H&UW(BWE@ I atan dhap Bhif neergeaty, aad thediguic dilueat!firsy reptiered ed

NaHB( CAc) 3 ( ldetbnig, Thede2Fquedil éoldhﬁhs%sﬁ:ﬁﬁl@ férlintravbndds Guédtt@r? plidbdal. ThE dipi S
was added t h%

10 m_nut _after the
di al dehyde analu%ﬁ?%rg sg&/eafrB eell'éﬁr;(u% % s ”F%’E‘[.?’f‘%lmﬂ‘éc”g?’ﬁﬂbse' fHeosfEs The
“al lowed to mmre\wr@bpnrqicﬁhtheéerp@ut@wu@eaafdnlsmndme@ i& seadBpaGOmplishad by standEhe

reaction was pﬁma@dm&u da&hnad@ki‘kéniknomtoma&wkméﬁﬂuﬁ%i um car bonat e (Na2CO3)
sol uti on 300n1 %arefullé% flr?’}fCQ he m xture was stirred for 1
POUMT

“hour (pH 9) The T&RAF%POS FompRHnds torlsally and phis capdie deng bwct ed
with CH2CI 2 @2y ﬁfmmsm;vatchﬂelkeaaggamasjeslantrraytelant livea B eedordérich witin btefidkee d
aqueous NaCl pRfmbddufal fra@@e. N ), dried through a cotton plug, then

evapor at ed to ared oil. This was dissolved in a mnimumof Et20 and
filtered through a Silica pad (3 x %ﬂpﬂ!@f‘—sﬁfiuting with 15% et hyl acetate
(ethyl adétate) f hEhmefiestveddss of e Zetveaqmeands MNSUPPressMghyiebliMX bzdding( M%&’tﬁc

sol ution to F&Hﬁ&%ﬂ%&&érﬂﬁe& Bﬂmg@u%ng @Q%@} %]r}"?ﬁgée lq-%H%gf

yel | ow oi | (48 gP

20 0.75). ' H-RRR¥O( 4(5’63761—&‘3'“% K\G.gn : £
2H) , ? 08 (m_ﬂ @Dgnesﬁ%DB@d,Meinban Bade Haa@ﬂm 229424&!4 (1]986))%115%1'502"&
2.27 (m 1 250 1. D
1 0-Aza-tric, cfﬂdgzné'g SJP‘(#O%W: E‘% I}/&#y—gﬂma-k %‘f’—v@?—
synt hesi % Methpcaapbamyjcholine 8inkyropeans). Phamy, 2566261-621(1896). 25 1979, 22,
455.) 10- Benzyl 10 aza- tr| cycl 0[6 3 1 FQ !dodeca 2(7),3,5-triene (70.65 g,

284 mmol) was stirred in ethyl acetat m-) and treated with 3N HCl
et hyl acetate (1 Yale SpragussPanipyratsi (200-300an omgCHarieeRivert Wgre hbheed i gialips ng

precipitate kstkaﬁ!éﬁ@ﬁeaﬂlwde Edges 8k Mér& hmaﬁ&améh oﬁ(éeltz% iﬁiﬁ%rk %g% gj§ Bz""?

di ssol ved-i n nmL To t
(7 g 30 of 26 “%‘Hd #ﬂ{]ﬁ"g %g' ﬁ’zﬁkéﬁ“"ﬁﬂtﬂ'&at&j@ W"ﬁ'su of H2 for 24
hours or 2@nti | do'ﬁ@ s WETEGKIHEQ‘ Hy decapitetioon Bratws fwdrd eeneabed hmoegltel felalvinge pad

and concent r@écﬁﬁtaﬁdﬁ Minidlhis Gatk bﬂgar&hfro?n b?ﬁﬁ%sﬁé%%r&r%etg f d%&mﬁtopﬁ é-IIP

(et hanol ) (3 en rltur d wth acetqgne, treate
et her (Et 20) '1 ;Sg?-ﬁﬁe-?@%‘@ﬁg

345154 (1950 Soms,MAdERtans. oNhele breine
mot her | i quoware ambved rigseed aitl ice1cele buffen tang homdgdaidedat 00 inf 10NdIUntRs DPbufdr WAS. 95

g. 251 mol, %Bnnﬁﬂ;&g\ lﬁé&fbgﬁg %nﬁti%&é% (NEBE ' Bnddted of o'\ WT%A'OO

VMHz, CDClL3) 8
. 25° HC ata pH f .5 at rbom temperature. The homogenate was sedimented by centrifugation (10

_ mmutes, 60,000 x g; 0 to 4°C. The supernatant was poured off and the membranes were gently
- resuspended with the Polytron and centrifuged again (10 minutes; 50,000 x g; 0 to 4°C.  After
the second centrifugation, the membranes were resuspended in assay buffer at a concentration
of 1.09/100mL. The composition of the standard assay buffer was 50 mM Tris HCI, 120 mM
30 NaCl, § mM KCI, 2 mM MgCl,, 2 mM CaCl; and has a pH of 7.4 at rodm femperature.

' ~ Routine assays were performed in borosilicate glass test tubes. The assay mixture
typically consisted of 0.9 mg of membrane protein in a final incubation volume of 1.0 mL. Three
sets of tubes were prepared wherein the tubes in each set contained 50uL of vehicle, blank, or
test compound solution, respectively. To each tube was added 200 pL of [*H}-nicotine in assay

35  buffer followed by 750 pl. of the membrane suspension. The final concentration of nicotine in
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" warned to ref

(d, J = 12.5 Hz, 2H), 2.41 (m 1 H), 1.95 (d, J = 11.0 Hz, 1 H. APCl MBS

me 160.2 [(M+ 1)+]. -46 25 August 2004 WO 01/62736 PCT/ IBAAIRRLERIEXAVPLE -
2 4- FLUORO- 10- AZA- TRI CYCLO 6. 3. 1. 02' ' DODECA-2 7 3 5- TRI ENE HYDROCHLORI DE

A) 6-F

- 6- Fl uor ava ptvexisbiydr o- 1. 4- net hano- napht hal ene 5 (Ei sch J Pc]'r %{*nson
N E. J. Arer. Chem Soc. 1976, 98, 753-761. Paquette, /{%ttr D.
M; Snow, R A J. Arer. Chem Soc. 1977, 99, 3723- 3733) I\/agne5|um
turnings (0.66 g, 27.2 nol)_ were stirred in anhydrous THE (10 nlL) in a
flame dried 78U WReckS uthe Thet woarAniratios lof edisind et Wethwas hoM- Etriedhicls ng

addi ti on f unnednsistetl ohddloridd %@M&ﬂmge!o,puﬁigrl@bbéﬁc Stk béreéo @D G @hebd ("rhéa@ t
condenser equ?oonped th a.N2 flow 1 was stirred

Rpafiodt St Audie ver® i oht R RieRbe ANy wai s Bt vesighe siene
(0.1 g) was aattdisin biohe wemtrabysuspenSidh Githetyive. The Snliples uei indubated &t to a8idintdron

f unnel Wass C hgéé{ﬂ%k?ﬁb waleﬁ th qﬁduE@a@:ﬁs ‘g&é tté#nﬁiaﬁg bg%loo@gﬁéﬁ gha%F?acLéh%%'Wugh

g,'25.9 nnDI) uaro enzene
portions (-0. ‘Q’h?ﬂf)a"(ﬁ’: ’q 3?%1’1%@!?'@ using & BandetwdP dti-maifold dssueharvesters Solipwing

|( niti ﬁt i on (-t intiaEfitation\bttiey assdybmiriufe iR, wdrd @ashea 6id t@ﬁbslvﬂhﬁdeﬁ;bﬁ%s&a@ buffer
exotherm a al ned as _necessary
during the ggcﬁ{t%?&{) G‘r?@fﬁﬁ con&gﬁpgg&f'n?ﬁsdt‘ﬁ] ‘c’f‘yaY?l on nﬁ'g?rousvh‘é'”‘r a'Bf

was then mai riteahaah eat(BP@Waﬂkbef%? quantifiselign of raHieagtivitic SpoResere coultasidn E@-KBOOWI

t enper at ute amdlaqm Sackberd™iglib stiRfktion Qoutiter at 405dwemslendy. AfIEQ& hatiord vJé@ in
~solution (20 0 dissolve the solids. Saturated aqueous Nad 20
solution (30 was added and product was extracted with hexanes (4 X
25n). The conbi ned organic | ayer was wadlaladlatgnsh sat urat ed aqueous NaHCCB

o T iy e o
eluting wt hesﬁ'%)ganes Arovi” Ee iy 8'?41“1?'?53 Ffrgl afga "g’(eﬁﬂ&)é’"ﬂ'é&é{h% ‘R'PPBS38)
1H NVR ( 450 mtamemesr)en@memdwmeﬂsme 6.97 (d, J = 8.0 Hz, | H, 6.80

(br 255, 1H), 6§p3c:ﬁé)lﬁmcﬁng=|(cl‘9u\6( (m 1 H, 3.87 (br s, 2H, 2.32 (d
J:70Hz S%Zﬁﬁg I—Q nz dJ:Iuor0123 -tetrah
dro-1 4- et hano na l%tw(lg lrkthgpfﬁsg}ce of the te&st compound (E) is the difference between the
6- Fl uoro-1, 41Q1¢fl¢ydmaiﬂﬁhewmbmf@wneqmmmmhm@)é%@n@eclﬁt.bﬂﬂnnmj e., A (D)
N-met hyl 30 nggpholine N-oxide (599 ng, 4.43 mmol) were stirred in acetone

(50 m.) d HZO(Q was added a solution of GsO4 (0.2 ni,
..2.5%Mm SO utlon |n"’rk%’l5'?§/T(1é¢%6$?b?mesow 2 mmol). After 72 hours, Florisil
(5 g) and sat ur at dile aquecunds hatHE@8estoh izt overg &suemhr)th\a&tbeveaﬁhiadewed &) r red

for 1 hour. ThGeddifch fhlah 1AM, filtered and the filtrate concentrated to

produce a crystalline
_ The following experimental examples iliustrate, but do not limit the scope of, this

invention.
25 . EXAMPLE 1
10-AZA-TRICYCLOI6.3.1.02"IDODECA-2(7),3.5-TRIENE
A) 1.4-Dihydro-1.4-methano-naphthalene

(Based wholly or in part on a) Wittig, G.; Knauss, E. Chem. Ber. 1958, 91, 895.

b) Muir, D. J.; Stothers, J. B. Can. J. Chem. 1993, 71, 1290.)
30 Magnesium turnings (36.5 g, 1.5 M) were stirred in anhydrous THF (250 mi}) in a
dried 2 L 3 neck round bottom flask equipped with a 250 mL non-equalizing addition funnel
with a nifrogen {N;) flow adapter, mechanical stirrer and efficient condenser equipped with a
N, flow adapter. The flask was stired and warmed to reflux by a removable heating mantle.
2-Fluorobromaobenzene (29) was added followed by 1 mL of 3N ethylmagnesium bromide
35  (EtMgBrin THF). The addition funnel was charged with a mixture of cyclopentadiene {944 g,
143 M, Prepared by the method described in: Org. Syn. Col, Vol. V, 414-418) and
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product which was triturated wth acetone and filtered (524 ng, 64%. 'H
“NVR (400 MHz, 35 CDCI3) 6 7.10 (dd, J = 8.0,5.0 Hz, 1H), @59%ugudti200} =
8.0,2.3 Hz, 1H), 6.75 (ddd, J = 8.0,8.0,2.3 -47 25 August 2004 WO 01/ 62736
PCTI I BO /00153 Hz, 1H), 3.79 (s, 2H), 3.18 (d, J = 1.5 Hz, 2H), 2.22 (d, J
"= 10.0 Hz, MP1/627362 (dd, J = 10.0,1.5 Hz, 1 H). GCVB m e 1BZIBM/NOISE
10-tae |-4-fluoro-10-aza tri clo 6.3.1.02-' dodeca-2 7 3 5-triene 5

6- Fl uoro-1, 2, 3, 4-tetrahydro- 1, 4- net hano- napht hal ene- 2, 3-di ol (524 ng, 2.68

| d E , 15
m) ;ndaa oo zb%%mséﬂembsm&rﬁwm E}P\%sym&ﬁthﬁlécﬁgt 0 9t it %@%@@Bﬁ&

ed w.t dj um perj odat
b A € or o B g e erise o add dSPrE A FAT R %ﬂfﬁ}'tﬁ%émaﬁue”g‘g) Fsjr
extracted wi tirhini2EEmk@irewe2d intrbjuced toassistrildiiationl(~d tigas)i Afted -efpaninutes, theasimtidn wi t h

"H20 (4 x 20 maé%kamm.cr&aSJegﬁ&$ ion a{e%aﬁ@%gﬁe WaPRImales afPHE Y Rhts 10

then with sa ueous utlon %%t e or am c ayer was
dried thrSuglf e EEB'f'beH“’Ef Wep afdgd droawee At 'Pf?teo Qﬂa"ﬁqﬁ' brairsy The g2
‘mol ) and st iheating chantle Ragierapbizsi ant Raafiux meairtdisgdrfedt .8 bowas) (a'ddlm(mmei:maed,
Thi s sol utioTer,é'A@s added over -10 minutes to a vigorously sti rred cool ed (O
C mixture of NaHB(OAc)3 (1.82 g, 8.58 nmml) in DCE (50 mnL)

addi ti on was conplT®e&eactionewasicoplgd & REW tePReteg %ﬂﬁ’ﬂ?ﬁﬂ&‘f‘e%‘@& Hzﬂ‘;(5PBF“L?a%urs
The m xture J;Erem;&;wwﬂmabe(dowmnupr&akwa;aﬁlumuﬁmu&cwaaa M)l Wb e -501K10 )

d st d t | i t
o 3110 o gt gk JRAE TSRRRBE 0 I S
was washed wiSetyrated %ﬁua?lé(foﬁtmébbgdwa‘ep') sejutien(F9mLbwas@dded gpg E@ducﬂ hexsnefh a

fgtz B on pl ug Oamlacfeanﬁmgﬁd ﬁtﬂimnﬁﬁcﬂ%agﬁﬂéqmwog ractive| préducoi Irembwdl (ed -25133;)1 15
ng, et one

7.18 (m Hfﬁu (ng%ﬁué) orgla_wc a§e s was Egﬁvﬂh atﬁrgh PNIN%;, so&:l}[HZ (2(5%
2.41 (m 2|-|) so@urg'/tntc@monq_tﬂy\la@.,a@eg@nd\poacep@atgd tggn off ($200[@). The product was
ilOF:Buorolﬁg ];aléaneardt 7ng@ *€ a8 19mM 413109419 - I@A.?a:%n%werwm hy deRahddos '9?13990 _

enzy uor o ri ene

hm, 1,461 25Ffﬁ"f%’|"=)d¥é? ??'dnﬂ*?%?wabéO(gfnts%a]‘esz@ﬁ@ N B hh0ma( o) 21C
(30 ng) were conbi 3 Afb pu@q\gl Q htme, ht to reflux under N2

- for 1.5 hours. Ammnl um T or na and reflux continued for

0.5 hour. The read®Xspt f?fx”(“in‘“@"ﬁ& "P‘?"F@e?%“’t%ﬁ%@ﬂ of Ops jused.pabPsifi ¥h was
rinsed wth mahRissenén, VIaa,fD. Y. Hatiey, vas. Oop Spmi188E, 60342 he resi dues were

treated w.th satu "ﬁ% ?g Sq,gy,g,gy,?q ,gggr;,lggq; %@35 \Dg.(é’q@ fg,k) r%gjt e%ﬂéh?crm | stirrer

extracted with 30 |'éne ¢ch
| ayer was wa¥feflaged h4§§rwaﬁwmmﬁ@@u@alm 81 2P0i BRol S@feHL') ac%ﬁ"ﬁéﬁpo

through a cofiLpan® Hgtg (0L @RS BRnEAYI @ebrphblke: M-esitel(67.5 YET6 Inimal. eTo Wid as2N
HCl - et hanol aglc?edr%‘ |urn Qetroxl e ?85(53&@ mﬁ_ho?r}n E%a‘?‘ﬁ tlI!JBtyl anéﬂol‘ Is&ljhngnog 48 mmot,
0.26mol%) and the mixture was stirred vigorously. After 60 hours, the reaction was filtered,
25 and the white product rinsed with acetone and air dried (60.9 g). The mother fiquor was
concentrated to an oily solid: acetone trituration, filtration and acetone rinse provided {27.4 g,
total 88.3 g, 89%). (TLC 50% ethyl acetate/hexanes R;~0.5). M.p. 176-177.5 °C.

C) 10-Benzyl-10-aza-tricyclo 6.3.1.0*"Idodeca-2(7) 3,5-triene
(Based on Abdel-Magid, A. F.; Carson, K. G.; Hamis, B. D.; Maryanoff, C. A.; Shah, R.
30 D.J. Org. Chem. 1996, 61, 3849; and Mazzocchi, P. H.; Stahly, B. C. J. Med. Chem. 1979, 22,
' 455.)
1,2,3,4-Tetrahydro-1,4-methanc-naphthalene-2,3-diol (40 g, 227.3 mmol) was stirred
in H,O (1050 mL) and 1,2-dichloroethane (DCE) (420 mL) in a 2 L round bottom flask under
nitrogen with cool water bath (~10 °C). To this sodium periodate (NalQy} {51 g, 239 mmol)

35 and triethylbenzyl ammonium chioride (Et;BnNCi) (50 mg) were added. The resulting mixiure
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met hanol and saturated .with Et20. After stirring 18h, the white crystals
were collected by filtration (86 ng, 28% . (TLC 5% net hargsd AGdddCR@4A NH3)
Rf 0.27). (data for free base) 'H NVR 35 (400 MHz, CDClS) 8 7.06 (m 1 H),

4H), 2.61 (dd, J = 12.0 Hz,
?;S‘;’ E(rjn ?Q@gﬁf@?ﬁéfﬂl I|:|)|) APCI ﬁ/s me 178.2 [(M + 1)1 (Hd’l'mgé%"!/?“lg

260-262 C. -48 25 August 2004 WO 01/62736 FCTIIBOL/ 00153 EXAMPLE 3
4- NETHYL-1 O AZA-TRICYCLO 6.3.1.02' 7 DODECA-2 7 3 5- TRI ENE HYDROCHL ORI DE .
The title coMgesttediers! fpﬂé(p@héditiajquﬂhﬂﬁmhﬂtdndwamwaere bepthratad EntanPhods and

f
ﬁ| I\/R5( ; E) ar }th% yed vl &trémwmt@m@msbb l‘r@l@%ﬁﬁ\é gfﬁa Wit ﬁ pﬁ?ﬁ x%ﬂﬁgl( d ]

% nglng éeaft"ﬁbw (smgc%dfpélde rs?bg%rw(drﬂ\ duegus:;ga ,)nthqn qq’eci thpough 7 s,
3H) 1 8’7 ( d cottpn—plugl . Fo ks wds sfjded AR@lyl AMBinal(25.9 4228.¢ (ivhioh) ark) the .miktokel wsal t)

M p. 254- 355 sfirred” a2 miadleS Anenf erm&qaﬁléﬁl%ﬁén'é%mé@%& ;i( ﬁg?ﬁ%ﬁg&'&ﬁll

N. 5.19. Foun
ETHYL- 10; AZH %ﬁ%@&@é‘e@bim@?"e” O mipsiescA- 2(7) . 3,5 ; TRI ENE HYDROCHLORI DE
(See G unewal d, GIn k. sep#tate st kamoyundvbottvingd maﬂhemhem:byn was; mEireliGly shfredA ;

Sall, D. J. ,Naﬁé(o'i(%b Qﬁh WZ?meoE«fﬂ E)é%(aBoR*EL) ﬂ]o c&% ba@%erp tl%%ﬁg’mcfyga Bem

2321-2327. & |
1987, 30, 2191""%’98%)“”‘?@‘9&10: W@U@&www@%@ﬁr bp alialdehsie ardcamipe hedsmixed.

descri bedoi nThex@eyiirgsordngamiktite wat alidwied § Warinto 2odm tefiperaliré &hé Eth&%& %F%bﬁo

yI brormbenze futesH NIVR (400 VHz, CD30D) 6 7.71 (s, 1H), 7.64 (d, 8.
'?'E“ 1H), 3.46 (m 4H), 3.21 (d, J:125Hz 2H) ,

20’ 2 41 (m I H), Eh%a‘(“a" W%ﬂcf@d by additiop of saprated/SpdidtrecazidhaR: (N6JIO) 1) ' J.

(HO salt) Mdqutio@ 802 MAB) cakefulipasiirst ahathe thixthrewaSsiHaa36r AN 93"'?@ Ia%s 53. 44;

TR PLUGRVETTRE S5 hitne aock aybtwes e Easdan byt h ¢ S e organic

HYDROCHLERI Dyefr wae washgd sitinsaiurated aqueoushiaGl atlution (200 mi); drﬁamimybhems&yplugfi

Pl ei ss, M Ahen SapbrateBto alred oil. %‘hﬂﬁés,d;s%lvéd m aﬁﬁfhxhﬁm oTEtzé and fi Ite%'oth @'PJ"

1983, 48 2 M Sal

Med. Chem %%?%giga x@féﬁ%%‘" qf?d" eﬁ'?'éa‘fe h!'cﬁ‘f‘ﬁ'ﬁt??f??’ﬁﬂﬁ%‘s b‘r‘yeﬁfa?’éﬂ by t he

met hods des @MERS W%{yﬂ@ydq(h&h@l&ﬂsolutlon to remove baseline red color. Concentration
affords a light yeflow oil (48.5 g, 194.8 mmol, 85.7%). (TLC 10% ethyl acetate/hexanes Ry

20  0.75). "HNMR (400 MHz, CDCl;) 5 7.16 (m, 7H), 6.89 (m, 2H), 3.48 (m, 2H), 3.08 (m, 2H),
2.80 (d, J = 9.5 Hz, 2H), 2.42 (d, J = 9.5 Hz, 2H), 2.27 (m, 1H), 1.67 (d, J = 10.0 Hz, 1H). APCI
MS m/e 250.3 [(M + 1)'}).

D} _10-Aza-tricyclof6.3.1.0% jdodeca-2(7),3.5-triene

(For an alternafive synthesis, see; Mazzocchi, P. H.: Stahly, B. C. J Med. Chem.
25 1979, 22,455)
10-Benzyl—10—aza-tricyclo[6.3.1.02'7]dodeca-2(7).3,5-triene (70.65 g, 284 mmol) was
stirred in ethyl acetate (250 mL) and treated with 3N HCI ethyl acetate (1.03 eq.) slowly with
cooling (ice bath). The resulting precipitate was filtered and rinsed with ethyl acetate. The
solids were dissolved in methanol (250 mL) in a Parr bottle. To this was added Pd(OH); (7 g
30 of 20%wt/C) and the mixture was shaken under 50-40 psi of H, for ;'24 hours or until done by
TLC. The reaction was filtered through a Celite pad and concentrated to an oily solid. This
was azeotroped with methanol (methanol) (3 times) then triturated with acetone, treated with
ethyl ether (Et,0) to precipitate product and filtered. Concentration of the mother liquors and a
second treatment provided an off white solid (48.95 g, 251 mmol, 88%). (TLC 10%
35 methanol/CH,Cl, (NH;) R;0.2). 'H NMR (400 MHz, CDCls) & 7.18 (m, 4H), 2.97 (m, 4H), 2.68
(d, =125 Hz, 2H), 2.41 (m, 1H), 1.95 (d, J = 11.0 Hz, 1H). APCI MS m/e 160.2 {(M + 1)°].
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starting with 2-fluoro-6-trifluoronethyl bronobenzene. 'H NVR (400 MHz,
‘CD3OD) 6 7.67-7.50 (3H), 3.65 (br s, 1 H), 3.49-3.42 (m ZBHAygudt2W4(s, 1
H, 3.28-3.16 (m 2H), 2.42 (m | H), 2.18 (d, J = 11.5 Hz, 1H). APC M5
.me 228.2 | %?_sé (HA salt) Mp. 275-277 C. Anal. Calcd. for

C, 2H, 2F3N. .oﬂ‘i 0: C, 53.44; H 5.11; N, 5.19. Found C, 53CTaB010155 83;
N, 5.16. -49 . 25 August 2004 WD 01162736 PCT/I1BO | Q0153 EXAMPLE 6

3- FLUORO 10- AZA- TRI CYCLO 6. 3.1.02' 7 DODECA-2 7 3 5-TRI ENE HYDROCHLORI DE A)
2,6-Di fluoroi odobenzene (Roe, A M; Burton, R A ; WIlley, G L.; Baines,
M W; 5 Rasnmussen, A. C J. Med. CheME_éll 814- 819. Tanborski, C;
Sol oski; E. J. Ig)r.OChem 1966 31 746 unevvald G L.; Arrington,
H S.; Bartl et < 6.8. : U :

'23d1372 1982. 23 éBAIh Flh(bl'ﬁﬁm&ﬁ\.ﬂ%]ﬁﬁr@ﬁ}aﬁtﬁn%hﬂﬁieﬁem ln'éHE (7506ﬂ_3n_ma2 :
t 7 e I 0 n- Bu

_ﬁ/l hgxance)sa5 0.5 h/f@'sﬁ'é‘ ‘%‘—\E&Cr :}* %‘f; Jtﬁ%eéré[%’f E%SIH’Q g\?? 3??‘7%1; earettade i on
rate the inteGotgll, PepEnew, (R &. 1\merLChemi BecalITFdsHarasvg733p C. The tot al
‘addition time was Mgér%s:bﬂ%mma@&l 666? %E'nﬂ\golﬁiléfé Et)fre anh?é]rblﬁg 5% El{a inp

additional 1/2 ho 'S SI on Was
i odi ne (126. @My, drig é’% Heeﬁq@r(dg'momﬂ"fskaﬁquaep?ww 3 ﬂ%[reqvavzmgaadﬁw tannel
i nternal tenpuetha lb&dlobezidameF TBadtetic Afnteﬁﬁand:@ﬂipbuatdana&idért équippbd Qvith X kY gy WaS
2 10% armieaca kD , ROk SRR b ity 46l 0P8 1eipedbt, hedfES merlle B
separ at ed an@'?%@%ﬂﬁ“&@&ﬂ@"? 89:&0) was P@R?E’é’élqu By ffc3bh FMpB( in JHR ¥B1 ML-) Thtae
?11(3 ;rb| ag% E)r1 8aiddmod fapiee! was shakgehwith ani uhtihaw%mﬂéllemyaod\éh%%ﬁ@(ﬁﬂ gltzvs@nmﬁaﬁ)o
olt i.on
(Na2s04) fil ?‘“3?' 2'5’)'“ '%?J@Egn"i"té’%?zr A0S veﬁa é‘%ﬁ“l 0?1%'6 g“@'““mate
Distillation mixture wese igjoduced B’GSGISthP*H@d tigpes); g\ﬂ@f vémnrmmhp r¢z8BorBnitipted
(75|\,/F/c,; , g TSVT(éx&fl@nM-ﬁhd ap6i &)ndsnszncaiz aﬁér:leétmb")was Gnéﬁauéém aﬁhaoesﬁg\/&rm, e,240
0
2,6-di fluor o?’gﬂé eﬁ%@?%ﬁt(eg{sg' et 35%“@ {HTﬁ%eP?Hﬁnrﬁacg %W?)Sp%ﬁ? 5‘81"%’?33 C"E'eﬁ"?‘ fﬁ"
31.3 mmol ) wddo¥%irred at 0 C in P. ether (70 nL, 40-60 C) under N2 and
treat ed va':]h N- BulTihe re&ctidrdt wik, co%leENblr@onhQé’rﬁ&@ﬁure?a%d vERENed VAHORN &9 ?I\{Fr 10
m nut es. e
aqueous 1N H&fﬂg 4%}'0%%@%&?'{[ |es Oﬂﬁ%bégf"%sd'ssgﬁ%ﬁé?"gﬁ g%tf’ﬁ%‘?é“)%\??é@ NeSt x 50
mL) . The %ontsPiuias GP Jaldi was agded andsprofuchwas extrantedinh (HB8anesi(, x 85thiyr aTted
aqueous NaQ combibéd @Qar(:&l@yéi‘h)as mﬁé&h@dmlﬁ Btarafed: aghédub Waﬁé@@du&%%i@ﬁ@)g Bfed
eanes B b 280 SRt a5l S P WglandS g0 B clycartrlly g 9n o
1H), 6.96 (d@arongptqgrqphg of. SJI:@ gl eluting with hexanes prowded an onl {780 mg, 19%) (T LC
hexanes Ry 0.38). 'H NMR (400 MHz, CDCl) 8 7.10 (m, 1H), 6.97 (d, J = 8.0 Hz, 1H), 6.80 (br
25 s, 1H), 6.78 (br s, 1H), 6.59 (m, 1H), 3.87 {(br s, 2H), 2.32 (d, J = 7.0 Hz, 1H),225{(d, J=7.0
Hz, 1H). ) : '

B} 6-Fluoro-1.2,3 4-tetrahydro-1,4-methano-naphthalene-2, 3-diol
6-Fluoro-1,4-dihydro-1,4-methano-naphthalene (680 mg, 4.22 mmol) and N-methyl
30  morpholine N-oxide (599 mg, 4.43 mmo!) were stirred in acetone (50 mL} and Hzo {(5mL). To
this was added a solution of OsO, (0.2 mL, 2.5%wt. solution in t-butyl alcohol, 0.02 mmol).
After 72 hours, Florisil (S g) and saturated aqueous NaHSOQ; solution (3 mL) were added and
stirred for 1 hour. The Florisii was filtered and the filtrate concentrated to produce a crystalline
product which was triturated with acetone and filtered (524 mg, 64%). 'H NMR (400 MHz,
35 CDCis) 6 7.10 (dd, J = 8.0,5.0 Hz, 1H), 6.90 (dd, J = 8.0,2.3 Hz, 1H), 6.75 (ddd, J = 8.0,8.0.2.3
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301 H, 6.8 (br s, 2H), 6.72 (ddd, J = 8.5,8.3,0.8 Hz, 1 H), 4.25 (br s,
1 H, 3.98 (br s, | H, 2.36 (ddd, J = 7.2,1.7,1.7 Hz, |HpA@usl2qedd, J =
7.2,1.7,1.5 Hz, 1H. GCMS me 160 (M. C 3-Fluoro-l10-aza-trig clo
6.3.1.02 d‘ggq,%i?% 7 3 5-triene h drochloride The title conpound was
prepared by the H#3fhods described in Exanmpl es 2B, C, and 35PEF/ER0M0PIHg
with 5-fluoro-1, 4-di hydro-1, 4- net hano- napht hal ene. 'H NVR (400 WMHz, CD3QD)
57.36 (ddd, J =8.3,7.3,5.0 Hz, 1 H, 7.21 (d, J =7.3 Hz, 1 H, 7.07 (t,
J = 8.3 Hz, 1HE)1H)-3.BD(s284)Autugrd 206 4z\40)25@736 18CH:] BO) 1.09%53 3168,1(Pr S,

1H), 3.42-3.3Q (m_éépds,,? 2H), 2.38 (m 1H), 2.12 (d, J = 11.5 Hz,
1H. APO N me 1784 e(f%i‘"?)l. Mp. 269-271 C. EXAMPLE 7 5

4- NI TRO- 10- AZATRI CYCL([ 6. 3. | . 02' 71DODECA2(7) 3 5- TRI ENE HYDROCHLORI DE  A)
1410- Aza-tri cy- cl o[c§18Ban02 AlbRmesa tricyclof6.3.1.0> dodeca-2(7). 3.5-triene

2(7),3.5-tgien-10-Q- 5 b L -eth _
e e N T
g, 63.9 mol ) 2yhELNBRG! (HHmghwesvgpruglp StiTediih dichaiosthases (1Sovl)eehd(H,Oe(4bahi)

and treated whkhtraxed dith SodkukPpdiaddle go.é]déQn M) mh8). | RS oukd, irfel IRIORERE T C
anhydri de (TFAA 0

16, 8 11.3 mol an . 1Q addition Tunnel
over 10 ni nut‘et'aeé)?a rajg 4 tﬁ%aﬂuc?ﬁ?ss%%rﬁé%du‘f'ihol&#%xg’ﬂd?lgd Thgtgmbinsd cxgI€ous
HCI (200 nl) igyriwehwashedwit He@ fex 20 mt). unhve reaptioolostdreh/iedidergepeends absemed Wi t h
CH2Cl 2 (31 Slen With sA0&tek ' Iy I j ot
aqueous( ngl (5§ln m_gus Hg%ﬁé uf(b?gg‘biﬁ%@gﬁ%@ég?hﬁtg §6dé§éd%%§§sﬂ%ﬁ&ﬁ’°§%ﬁ$gt i on
(50 ni). Thi s*PH8% RO SRT fadewitube P%Tl!ﬂﬁn( 308 gy 284 rymellyand: stigRd dri2 migtesi t h
-3% et hyl acethen trasgieiredi totasr atdition fowgh Fhi@ sbintidn Bad addedpavdr ehdiingslitdS okt h

- 3% et hyl acey; ALl I | by WA
crystalli zedi?@s?ﬁ%m genwé?amlg&%%gNgﬁSégA%%? %]r?é mﬁ@%ﬁ"ﬁ EFE@ ?b%
ethyl acet at M8 %‘%@"ﬁﬁ"@’."%‘%‘?z the mixtygprwag ligisd wiipout cestingior g hpurs.g Tpgymixdy: .
4.29 (br th Jwas qundhedimjth $athrated aGubo(dNad0; Solmtich160 k) ank stifred f331 Bdur( gdn J =
12.6,1.5 Hz, - [P0 I I .6
2 ity 7% e ity bl e g bl gop e,
67-68 C. 20 BPmpined ofganicjavepwas washed with satyrajed agueoys NaGl walution (39 ®L), rdrias 10-

| -2 2 2-tri fthroogtoa cettdnaphgrend cBxeethtal CHiemapgasHy dﬂ@&éidaeﬁkohyed@p@ (580 L; f
Bl ucher, WG  Hhlh, ) 1 : 4 solufion o
trifl uoronet h%%?g tﬁ'bf(-cr)ir'\lél %%58% %’]e@%?zrﬁ%g%%a%f@%ﬁz?cﬁﬂ@%& g“-(ﬁ'@ érP? '
stirred at0 0 (0. 2ds 348 Galk). 38868, )12 Tedma il 240 (BERHH 2.27(m, AHIME9Xd,glentr.8it | ng
a white preciyp tRfe. - After 10 mnutes the resulting m xture was cooled to
-78 C and treated with

1- (10-aza-trieycl o[ 6.3.1.02-7] dodeca-2(2 ),3,5-tden-10-y1)-2,2,2-trifluoro-e
t hanone (3.5 g, 1 -Fluoro-10-aza-tricyclof6.3.1.0“ [doaeca-2(7).3 5-triene hydrochloride

10-Benzyl-4-ﬂuoro-10-aza—tricyclo{6.3.1.02'7]dodeca-2(7),3.5-triene {390 mg, 1.461

25 mmol}, ammonium formate (3:04 g, 48.2 mmol} and 10%Pd(OH),/C (30 mg) were combined

in methanol (50 mL} and brought to reflux under N, for 1.5 hours. Ammonium formate (1.0 g)

was added and reflux continued for 0.5 hour. The reaction mixture was filtered through a

Celite pad which was rinsed with methanol. The filtrate was concentrated. The residues were

treated with saturated aqueous Na,CO, solution (30 mL) and product extracted with

30 methylene chioride (CH,Clp) (3 x 25 mL). The organic layer was washed with saturated

aqueous NaCl solution (50 mL), dried through a cotton piug and concentrated. The residue

was freated with 2N HCI methanol {5 mL) and cohcentrated then taken up in minimum of

methanol and saturated with Et;O. After stiring 18h, the white crystals were'collected by

7 filtration (86 mg, 28%). (TLC 5% methanol/CH,Cl, {NH3) Ry 0.27). (data for free base) 'H NMR

35 (400 MHz, CDCly) 57.06 (m, 1H), 6.83 (m, 2H), 2.89 (m, 4H), 2.61 {dd, J = 12.0 Hz, 2H), 2.37
{m, 1H), 1.87 (d, J = 11.5 Hz, 1H). APCI MS mv/e 178.2 [(M + 1)"]. (HCl salt) M.p. 260-262 °C.

7
7

e
3
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_mol) in CH2CI 2 (15 m) dropw se from an addition funnel over 5 m nutes.
The reaction was stirred at -78 C for 30 m nutes then warsextiguet 200& for 1
hour. The reaction m xture was 30 poured into a vigorously stirred ice (100
g). The | awed 81/48e sSeparated and the aqueous | ayer extract%&% g;lZCI 2
(3 x 30 mM). The organic | ayer was conbi ned and washed with 30
m ). The conbi ned organic | ayer was washed w th saturated agueous NaHCO3
solution (20 nL) and H2O (20 nL) then dried through a cotton plug and
concentrated to give an orange oil that solidified on standing (4.2 9).
Chr omat ogr aphy yi el ded pure product asEaAmP@ aI line solid 35 (3. 2 g, 78%.
0,
EITLS: 308/0 gtn)zll 48] .,,.a : ™ ‘ ".3 2.8
“(br d, J = 12.6 H hqmlﬁr)compow\zassme@am bnG@mmoBﬂesqm% nrpesrannmmad&s
3.94 (br ds Jstartidg v&h&ﬂuoio—ﬁ)nett@lbﬁ%oﬁ&izeﬁ’e (datz bR fe Hiase)l 'H) Nm (44% 3mR

M 2 e e T e T L o

7 3 5- tr| ene A3 tro@.G35de, BH). 2.32 (s, 3H), 1.87 (d, J = 11.5 Hz, 1H). APCI MS m/e 174.2 (M +

1-(4-Nitro-10pa ?Hdl%hlﬁm!» 95255 b, Qﬁaﬂééifbdﬁn?éu ; t%Nr 1?021 (}’3';' @Lb@%y%%éq 2,

2-trifl
1. 2r1I mnl;f)50| > E@ﬁgq %2843 *ﬂg)"za‘?‘rcﬁﬁzo (1 nL) at 70 C for 18 hours. The

m xture w&& concentrated, water was added and the product was extracted
with CH2A 2. The organic | ayer was ethh I N aqueous HOA (3 x 20
m.) and the acidic |ayer vvashed W th X 20 rrL) The aqueous | ayer
was 10 basified to pH - 1 G- (RELOROMET i HRIS iV pixt racted with

CH2A 2 (3 x 30 nL). The ormECAngy,e,s.mmlnwﬂom[E a cotton plug and
concent [ at ed Lo ansal brndhid a9 pdlaaRel v dneMBLATE pARd L R2LE ALY TN

HC in nmethanol, concentratée Prdm

met hanol | Bt 2§aits! 4. f’-oﬁf'%ﬂ'odubp@§hammﬁﬂ3§e435 3321&3@736:@ewacw L.{ Nier€oid,

met hanol / CH2 G, 21.(Sd3). JRI. Med3em. 16871\BAR24¢0500b)] 5 DVSO- d6) 8 8.21 (s, 1 H),
8.18 (dd, J158 (fir s, 2H),

43
3.28 (m 2H), 9"'(2'&@ °3"""—°“E%""ﬁs f?”@'(egl-'ﬁ’ “‘%f%e”“’és E%"f'@d 'anmg'ees 923 =
11.5 Hz, 1H) 5w‘g|mwsz-ﬂnoe>&mﬂuolorb(ﬂ\mbmm«)beﬁzdmep‘ﬂ RBIR- (400 MHS, CBdFRA7B(s20
4- AM NO- 1 O- AZATRI @(@L.Q Bo ﬁzl1 2757 Q) §g§ m, ahﬁ

B
G oo G R T e

Na2C08 sol ut i°GnAtal Eoatid) for CTbl,FEN. HCIt3H,Od Ce 83 44: -, -0t il gicardmaat, 653(73:, g/ 9

8.31 mmol ). Afdseg 54d. rring 18 hours the reaction was treated with H2O (50

m), extracted with CH2A 2 (4 x 30 m.), dried through a cotton.plug 25 and
concentrated to provide an oil (500 ng, 91%.

' EXAMPLE 5

25 3-TRIFLUOROMETHYL-10-AZA-TRICYCLO[6.3.1.0* "1
DODECA-2(7),3.5-TRIENE HYDROCHLORIDE
(See Gmnewéld, G. L.; Paradkar, V. M.; Pazhenchevsky, B.; Pleiss, M. A.; Sall, D J;

Seibel, W. L.; Reitz, T. J. J. Org. Chem. 1983, 48, 2321-2327. Grunewald, G. L.; Markovich,
K. M,; Sall, D. J. J. Med. Chem. 1987, 30, 2191-2208.)

30 The fitle compound was prepared by' the methods described in Examples 1 and 2
starting with 2-fluoro-6-triflucromethylbromobenzene. *H NMR (400 MHz, CD,0D) 8 7.67-7.50
(3H), 3.65 (br s, 1H), 3.49-3.42 (m, 2H), 3.29 (s, 1H), 3.28-3.16 {m, 2H), 2.42 (m, 1H), 2.18 (d,
J = 11.5 Hz, 1H). APCI MS m/e 228.2 [(M + 1)*). (HCI sait) M.p. 275-277 °C. Anal. Calcd. for
C12H12F3N.HCL.1/3H,0: C, 53.44; 'H, 6.11; N, 5.18. Found C, §3.73; H, 4.83; N, 5.16.
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This oil (500 ng, 1.64 mmol) was dissolved in nethanol (30 nlL), treated
with 10%°d/C (-50 ng) and hydrogenated under a H2 at nosplesrsuduébaqusi ) for
1 hour. The mixture was filtered through a Celite pad and concentrated to
a clear oil 88% . This oil (50 ng, 0.18 mmol) was stirred in 3N
HCl in et th"i’g"Z’é%ﬁ?e (3 m) for 2 hours 30 then concentrat eBCT/IB/ NS t e
solid (25. ng, 56% . 'H NVR (400 MHz, DMSO-d5) 5 7.38-7.10 (3H), 3.60 (br
s, 2H), 3.25 (m 2H), 2.98 (m 2H), 2.18 (m 1H), 1.98 (d, J = 11.5 Hz,
1H. APCI Ms W 175.1 [(M+ 1)1 Mp. 189-192 C. -52 25 August 2004 WO

01/ 62736 PCT/1BO /00153 EXAMPLE 9 N -1Q- JRgCYCLO 6.3.1.02" 7 DODECA-2 7 3
5-TRI EN-4- YL - ACETAMDE HYDROCHLCRIDE -Amno 10-aza-trip clo
6.3.1.02" dodecdE & 31..,33;-,.9. 560 RIENEH Y DROCHL. ORIDE

Hydr ogenati on of 1-A}4.60 :ﬂtr lﬁbéh&éné {Hoey& |l Qun?oanoﬂz Willey, G. L.; Baine:

7] dod 2(7 | ha 143 |
I dodeca; 267) risruddbh R %% Mo crh s vl #1958 “YAPBONT, £ e 5.2
hours, filtratChen 1%50119?1466691 Ceurewdld cOric.eAmtingttni B.rS. sanimttche/. a; Ryie| T.Qvy 93il)
(1.7 % EI]LC?SQ% %HYéhe(?rP%ﬁt 9b, h@%@@g@ R%go?f@m rﬂe%“@gsggf % n gD (fn
1 H), 3.50 ( n{"’-rz"ﬂﬁ addgd {o7a 378o$ St'ffﬁl?smﬂ ofx- lw"mm n-ByLi) (20000L. (25 M(hexangs). 8

Hz, 1 H. GCMBSm)eard iR (569 mLBl)ndélr . &cﬁmtdulny@r@mmon Akl A& dmbrhhiRerhpeRature

6.3.1.02" .dod

1- (4- Ani nogloﬁg%é'g't"%"éd §?'£' {050, TB% gg‘g‘é“cé{“ﬁﬁ‘ﬁas 3778 hoyry Ipe fegulting slurry was
yl)-2,2, 2-tri#imgdr@s adeﬁgwah Boyrgihen we disgersign wae fryategawithay $alutionl of indi@HIE.8 (5
L) and treat &b 5 hin THF ¢3dtlyi+\l.)aa"naﬁ§te thék. rﬁﬁntﬂ‘hed 3n m@rrﬁnﬁh)pel%ﬂﬁ'e B&6W YT0 °C.
chloride (0.2g4 emvonﬁvl )-tﬁe nstlrre P) NaH wor k- up
yi el ded an oil roma R s ?‘Sedp o'('/"'i"'ﬁ'eto Bmetﬁ?’p%f?‘f"’e @8 ¥Wafy,
879 . (50% et FAtedLwith Hzcb(mem@gd Rp%quegus NEGSO; Isplution (100 mL) and stimed. The

-110- Azatis i cmﬁr@%ra?»sebaﬁ%téiﬂdﬁ@aql?éoﬁé laferSaxrhdte wit HERGEIANVEE m). The
hydrochl-ori de_,

N- (10-Tri 1 uoFONuEr\9aRiG 1aysrwas washied wihs10% augousNagdyPa solutiop£1003miy). HQ gRO 4. y |
) - acet ani de ("B saiyrated agpeays hbp) sajylion $100 mnlgddrind (.80 GBSed 404 cancerrated to
nrnol) in net@wyenmembasgpob.sm&@n(az nb)nnasz ) é:plfoﬁﬁedlé?’lcgﬁpwlﬁ oil Q@ 8 g

m xture was was_added and t

W et hyl - acava o) NBlREAn Wls HodlSs 230 e B A e 29 Gebis meeadibous HO (3
x 20 nlL) &hd the acidic |layer washed with ethyl acetate (2 x 20.nL). The
aqueous

B) 5-Fluoro-1.4-dihydro-1,4-methano-naphthalene

A solution of 2,6-difluoroiodobenzene (5.0 g, 20.8 mmoal) and cyclopentadiene (2.07 g.

31.3 mmol) was stirred at 0 °C in P. ether (70 mL, 40-60 °C) under N, and treated with n-BuLi

(8.74 mL, 2.5M in hexanes, 21.8 mmol) dropwise over 10 minutes. The reaction was

25 quenched after 15 minutes by addition of aqueous 1N HCI solution and the product was
. extracted with hexanes (3 x 50 mt). The combined organic layer was washed with H,0 (50

- mL), saturated agueous NaCl solution (50 mL), dried (MgSO.;), filtered and evaporated.
Chromatography on Silica gei provided product as an oil (1.5 g, 45%). (TLC hexanes R 0. 55).

30 1H), 6.86 (br s, 2H), 6.72 (ddd, J = 8.5,8.3,0.8 Hz, 1H), 4.25 (br s. 1H), 3.98 (br s, 1H), 2.36

(ddd, J=7.2,1.7,1.7 Hz, 1H), 2.30 (ddd, J = 7.2,1.7,1.5 Hz, 1H). GCMS m/e 160 (M").

C) 3-Fluoro-10-aza-tricyclof6.3.1.0* 1dodeca-2(7).3,5-triene hydrochioride
The fitle compound was prepared by the methods described in Examples 2B, C, and
35 D starting with 5-fluoro-1,4-dihydro-1 .4-methand-naphmalene. 'H NMR {400 MHz,
CD500) & 7.36 (ddd, J = 8.3,7.3,5.0 Hz, 1H), 7.21 (d, J = 7.3 Hz, 1H), 7.07 (t, J = 8.3 Hz, 1H),
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| ayer was basified to pH -10 with Na2CO3 (s) and product was extracted with
‘ethyl acetate (3 x 20 nmL). The organic |layer was. dried (25oxligust2004f at e
(Na2SOX4)) and concentrated to an oil. This material was dissolved in
.methanol and treated with 3N HCl ethyl acetate (3 nL), 30 concentrated and
recrystal | MRM%37¥m net hanol | Et 20 to provide a solid (40 ny,PGUREPI/A01ES NVR
- (400 MHz, DMBO-d6) 8 9.98 (s, 1H), 9.02 (br m NH), 7.65 (s, 1H), 7.55 (br
s, N\H), 7.38 (d, J 8.0 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 3.33 (m 4H),
2.96 (m 2H),3, (4R, 343, , ( =10, 5 . |
3.82 i3 s(1R), D3 3%51@%5@83 28;3(H): 2, 3386n, g1%), 2.31%é,4 ) V\b#% ﬁ-@g‘%ﬁgp

M5 W 217.2 | + o) ' 25 August

PCT/ | BOL/ 0015§¥|€%A ~‘?5“% BIMPAREST TR A- 7 13- DI AZATETRACYCLO
9.3.1.02"1. 04 PENTADECA-2 10 3 6 8- TETRAENE HYDROCCHLORI DE A)
“'N-(10-Trifluorothioacetvl -10-aza-tricyggh@pfp- 1. 0271dodeca-2(7).3.5
-triend_vl)- 5 th'_(l;)((}:emd N- éL)O-Triety -

"
02-7 R) A | -
: e A 36~ 1R E HYDRACGHL ORI

A4 HIA A [N

0-aza-tricycl o] 6510 3 , Yo Xy} FaZ(B L0 L
"2.72 mol ) and A} 1-{(10-Aza-tricyclo[6.3.1.0%"ldodeca-2(7),3,5-trien-10- !-222~triﬂuoro|—efthanone
2, 4- bi s(4- et hoxypheryd. - 1 a- 2, 4l -2 4-di |
(Lawesson's reagent). 19'?%5%%{@21%%(7&2%2& 2‘%ﬁg%r%%rllg%s?@h%gﬁeés?%@"ﬁf_))
and brought t¥@s stiged i,CH:Gl (2000l o Ghis waseqoled (ieebath)rpd trated witle Pyrigine WSS mr ked
Iup Wi th et hyl 1e9asinal &il@ﬁdlﬁ:yaﬁﬁdroﬁgeﬁaﬁﬁﬁ,@ﬂdb (Nahdﬂms.sgl, Hli.EQnﬁL, samen@rﬁﬁ.giaﬁ
ayer was.Ari gg.. ilter copcentrated and ' chromat ographed on
Silica ge?djt oﬁg}ué@lﬁég%%%rdﬁcr{‘&%ﬁ&%, Qiﬂ%c".tﬁ? '60°5t‘"ﬁ§/|90”’5%5'§°a‘9é$ﬁ8%§5 R,
0.38) B) 6- Mt (BQ0gmk)iand thedayers separaied.r The aauerys I@enwBExtractawit3ihge ¢3x 2010 3
g 223- t2 e: r afe_ne mﬂﬁnb%ﬁiroﬁmbi_n?cll brgénid | lﬁ@r@.ﬁ@}kﬁsr@b With 0.5N aqueous ll-tCI[ (go g‘lLﬁ Hég 2 x %0
,2,2-trifiuogro- -1r uar of.hi.nacetyl - 10-aza-tricycl o[ 6. . 02- odeca
2207, 3 5 e PRy, it hane: Sodken L AER” Bas RHG wase avdied 1 n
met hanol (10 q9tyn plugh then ilptedOmthy 53%rethyl anetata doe fiterey trougtss 2 ineh Silica padyeluted e
gg3ge]£ CN) fi@ (51~it7|2~1§6 ethyi 23etBl8IIH,CI,N CF'T&Qréti@:Q aﬂ&g%d Q\I;gireﬁrecéﬁ wHiH &ﬁﬁﬁ%ﬁ%‘@f ged to
or 1. urs, . c ncen e up wi
acet at e/ H20. %Fge%sg?%'ggg'\@ BEeh &@&)' &ﬁégs%méa?%’?ﬁ_@"% q@éa%MRwi th
H2O (50 nl) dAGD MH2EIICI)6 7d6Hine i), Bi29 16.d, Te 12le iz, ey 3cddedd, J = 12.6 Hz, 1H),
di-t-butyl di ce@aale 12638 walli S0 B0l A BIS 10 544 G 43P= 33 51O OF
ated. “treated wW'th

v oo O =

18 hours. The reaction was concentrate O 'and extract)ed
with CH2C 2. 2iHd M8k 182 [dds 10BHEAtLGEMSIE 2555M ). Mp- 6668 "Gt hy |
acet ate/ hzixanes Rf 0.41).to yield an oil (100 ng). 25 The above product was

treated with 3N H@ysghlo-RESLAE b Y% trifiuoro-
ethanone

(Based on the method described by Coon, C. L.; Blucher, W.G.; Hill, M. E. J. Org.

Chem. 1973, 25, 4243.) To a solution of trifiuoromethanesulfonic acid (2.4 ml, 13.7 mmol} in

25  CHyCl, (10 mi) stirred at 0 °C was slowly added nitric acid (0.58 m, 27.4 mmol) generating a

white precipitate.- After 10 minutes the resulting mixture was cooled to -78 °C and treated with

1-{10-aza-tricyclo[6.3.1.0*"|dodeca-2(7), 3,5-trien-10-y1)-2,2,2-trifluoro-ethanone (3.5 g, 13.7

mrhol) in CH,Cl; (15 ml) dropwise from én addition funne! over 5§ minutes. The reaction was

stirred at -78 °C for 30 minutes then warmed to 0 °C for 1 hour. The reaction mixture was

30  poured into a vigorously stirred ice (100 g). The layers were separéted and the aqueous layer

extracted with CH,Cl; {3 x 30 ml). The organic layer was combined and washed with H,0 (3 x

30 ml). The combined organic layer was washed with saturated aqueous NaHCO; solution {20

mL) and H,0 (20 mL) then dried through a cotton plug and concentrated to give an orange oil

that solidified on standing (4.2 g). Chromatography yielded pure product as a crystaliine solid
35 (3.29, 78%). (TLC 30% ethyl acetate/hexanes R, 0.23). ‘H NMR (400 MHz, CDCl,) § 8.12 (br
d, J = 8.0 Hz, 1H), 8.08 (br s, 1H), 7.37 (br d, J = 8.0 Hz, 1H), 4.38 (br d, J = 12.6 Hz, 1H),
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for -15 m nutes then concentrated to a solid which was azeotroped with

CH2G 2 (two tines). These solids were dissolved in a m nigsumaguebeous of

nmet hanol then saturated with Et20 and stirred. The resulting white
crystallin 0@%8;3\/\1613 collected by filtration (40 ng. 14%. 'H NWR (400

MHz, Dwsog‘%’?’ f6 (s, NH), 7.65 (s, 1H), 7.82 (s, I|H), 7.B6TABI/00153 30 -
NH), 3.36 (m 2H), 3.24 (m 2H), 3.02 (m 2H), 2.76 (s, 3H, 2.23 (m"1H),
2.06 (d, J =10.8 Hz, IH. AP M5 me 231.1 [(M+ 1)+]. Mp_ 183-184 C.

54 25 August QM@WJ&HLGQE%GH-E@FEIQJ{_BOJT/JQO@ HE.WP&EB-%.% 22! Bhd Rl §-ALA
5 D ni tros 10. 38 MR EREIR 9. 20060 2nERE. By Soisine amemyo- vi ) -2

2,2-trifluoro- ethanone 5 (Based on the nethod described in Coon, C L.;
“Blucher, W G; Hi of$.3.1.2M88ecd- 97 8 s3mene hodtBenidi@l 3N

addi tional _rel at ed13¢w1 0 It ratj,on see:_Tanida, ., Shitobi, H;
Irie, T.;: Tsushi ma 4Nt aﬁﬁ?'tr@‘@l[ﬁ'&158c1""&%@,‘”@1‘%‘“‘%1023!‘)‘2-?64@“9’@? ution of
trifl uor omet hethewak (%2 rog. 461 dnrdPwa stitred SIBONA,COROIED ng) 13HHha) t Fahang] (3

stirred at 0 f @ SoWin %_fiﬁlifﬁ‘;é:afteé t ak?ﬁ;‘fﬁh% Sﬁ%nc?rﬁ hag'g?ncéagategd, VAR das added

generating a wh f'e @%0 %raem )
1-'( 10- aza-trii")#c,I BPEIYt .ﬁ?‘“%ﬁt%@@‘a?"i!@’?-) The oganic ByRr wgs grtiacted it 1N aqueous
- trifluoro- et hd@idAe 2054L) gpd he Eciditialer washeGMRLCH €320 70 ML)Warhe 2GS @iSRMESE
froman aggli tjQ e ' tia stirred at_ 0 C
for 2.5 hoursﬁ airi:iad E&hﬁ lé(%?ﬂ%égﬁgéﬁg%@gc&%&eﬁ%ﬁg %or g"zﬁ%ﬁﬁg.’“bﬂlghe
reaction mi xtUPRIGIALEr w38 drisd thrpah agotionphiong concsairatedd an bil. Thisivess alfssé#aa i6 500
m) and ice géélﬁa@) anthueday 0ats UORHE! SEPAERIRS BdeiaRABIABHE bAUETWIS
ack extract - : organic |l ayer was conbi ned an
washed with H%t%lghe%&)ﬁ% ° m%gcao@ﬁ‘)gi pﬁ%cg'%taa u%&ﬁ'ée T%@iﬁsm&eﬁ(’é"’)- (TLC 5%
re- ext ract ed MethanoiEHGIpNHZ) B 088D 'HINMR (400 dHzr GMISDed:) 82T (swaH), sasljad e and
washed w1 20,20 #zefH)ATBLQRUS= BlolHEGR1) SPAIAbE £ PH), 2053 (b . ( )
then dried tt]_rlogﬂg %f@it gf; p[{gug ﬁﬂdg_gﬁ-ﬂié(ﬁﬂtrg'ed t(o‘so)l' ?QS(JEP%I}%SQ% on
with ethyl ac& &te/4Exdhd® & Bdbcta’ ik &FELMSHa/e g SHNEr 81 1M-p1 285e d
and dried 203782Cg, 151 mmol, 77% The mother |iquor was chromatographed to
give an additional 4.0 g for a total of 56.0 g (82.8%. (TLC 50% et hyl
acet at e/ hexanes RT 0.29) 'H NWR (400 CDCI3) 57.77 (s, 1 H, 7.75 (s,
1 H), 4.39 (br d, J = 13.0 Hz, 1 H), %@'—%ﬁﬁ PLEE d,"J = 13.0 Hz, 1 H), 3.65
(d, J = 120 0 HzX-AMING-10-8 ( 6.3.1.0FIDOBEQK 2(7h B STRIENEHYDROCALORIDED, J =
12.6 Hz, 1 H), 2. 33Ngb10-adatdd)elof@ s 9> 4dddech-o77)kls- ) B, 345 (M.
25 0 4, 5-Dinjtro-10; za-trja(%o[o 6. Bﬁd% %%‘W)i])%ﬁe@g}-{% (fféOB'?%g-'tr'l &namol) “was

~stirred in 1,4-dioxane (40 mL) and treated with saturated aqueous Na,CO, solution {15 mL).

To this was added di-t-butyldicarbonate (1.8 g, 8.31 mmol). After stirring 18 hours the reaction

was treated with H,O (50 mL), extracted with CH,Cl, (4 x 30 mL), dried through a cotton plug

25  and concentrated to provide an oil (500 mg, 81%).

This oil (500 mg, 1.64 mmol) was dissolved in methano! (30 mL), treated with
-10%Pd/C {~50 mg) and hyd'rogenated under a H, atmoéphére (45 psi) for 1 hour. The
mixture was fittered through a Celite pad and concéntfat'ed toa é.lear oil (397 mg, 88%).
This oil (50 mg, 0.18 mmol) was stirred in 3N HCl in ethyl acetate (3 mL) for 2 hours
‘30  then concentrated to a white solid (25 mg, 56%). ‘H NMR {400 MHz, DMSO-d;) 5 7.38-7.10
(3H), 3.60 (br s, 2H), 3.25 (m, 2H), 2.98 (m, 2H), 2.18 (m, 1H), 1.98 (d, J = 11.5 Hz, 1H). APCI
MS m/e 175.1 [(M + 1)'] M.p. 189-192°C. - )
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| -(4,5-Din

“itro-10-aza-tricyclo[6.3.1.02. 7] dodeca-2(7), 3,5-trien-10- @s)Aauud; 2o004ri f | uor
o- ethanone (3.7 g, 10.7 mmol) and Na2CO3 (2.3 g, 21.4 mmol) were conbi ned
.in met hanolydfq®zvygl) and H20 (20 nL) then warnmed to refl ux &&éwég{j&ours
The reaction was cool ed, 30 concentrated, treated with H2O ¢ 1t ed
with CGHC2 (3 x 50° nmL) then dried through a cotton plug. After
concentration, the residue was chrornatographed to provi de brown solids.
(1.9 g, 71%. (TLC 5% met hanol / CH2Cl 2EXAMBLER] 0. 36) "H NVR. (400 MHz,
CDCI3) 5 7.69 (s, Z2HN{1BAZAT glbvcmsaH)o” rig. 2H), 2.53
‘(m 1 H, 2.07 (d, J = 11.0 Hz,, 5 25 August
2004 WO 01/62736 PCT/1BA/ 0015
“713- TRI AZATETRACYELII4AM ICVOW6S. 1. - A - 3

HYDROCHL ORI DithAnothe 5- Di ni tr 0- 10 aza-tri cIo 6 3. 1 02 7 dodeca-2 7 3
5-triene-10-carbo,lic acid tert e

"4, 5-Dinitro-10-az5Y 4?5198%’%[%‘ 314 GE“‘?#’&%%‘E%F’%%} 05 ldgdeqara e 5-trigngoyl)- 7. 6
mol ) was sk Eﬂﬁ@ﬂﬂlom*t@ndned@@@rﬁﬁe( Mokl unfieraan dH, tatrecephete o Ppsis ahdinedpa/C

2 Vi 0 n i r
?gug(i)us Na )Liﬁ hidthakol @ %’F:-‘i '.;;Ihn%-rg ﬁli?éolﬁr ‘gﬁtﬁ%@deaﬁe gﬁd [:ornglt\t}'altgrl. %ﬁ§ QQ nat e

g, er
H2O. ( 50 m 53"%8' ?éﬁq)af&‘éé%ﬁhw acetplpfhexanes B 82k hkNEB (#90 MHg rqrécas)@masgsm)
10 filtened, (ncam;@rmr(ﬁrtsemamd? @ reTRLg PR d.60 QmpPTHOVA. StR(rRr196 4ci7-4 87 §n 0.

71% . (TLC L es H NNR (400 MHz,
cDCi3) 5 7.7 (‘ggﬂsﬁl' 1@‘%%?&7?72@%} ) %‘Eﬁﬁs@%ﬁgw 3 92 (m 1 H),
3.39 (br s, 1 H, 3.27 (br s, I H, 3.25 (m 1 H), 318(m1H) 2.46 (m
13 gl)i S-Zf?JZd(d J E)h;eﬂ:gﬁghibroaietw)ul)baiétrﬁ ! |.§. I 9

. 3. 1. o, triene carbo lic aci y
4,5-Di nitro-%%%%—trlc ycl o[ 6. 3. 1. 02- 7],dodeca 2(7),3,5-triene-10-carboxylic

7 PRCPYL 5

acid terf? butyl k@r@f“"‘{ 10-gzagdricysiolf 4. i idydesa2(Mh.p drtieretfa)ed2, 2rifimehanol
]tcmflter ad Hfhaétmsﬁ&@se gl 5. wméaol) @é@uné@%@llzﬁiz((km) r%% trfav\ﬁé? With? ] §T¥f9§g
T ere r paa, an e ite sol g,
100% . (TLC @égq“ﬁhenof’;@z?ﬂdz ehiopge. %6?#4 i é%"}m}hwnfﬁhm’ 18" hours.
13-tri azat et$tanc@rchﬂ*@=3vqm2mweI@ed4amo-aumdawas ¢iyorBatbgraphegito prowide Eldlear oil

- carboxylic m5@m§m)qmwgmggg&%e&§,@he§ﬁm 5r| ons, see; Segelstein, B. E ;
0S

Chenard. 2&3 L.: Macor etrahedron Lett. 1993, 34,

1897.) 1 27 . . .
C) N -[10-Azatricyclo[6.3.1.0 llacetamide hydrochloride

N-(10-Trifluoroacetyl-10-aza-tricyclof6.3.1.0%")dodeca-2(7),3,5-trien-4-yl)-acetamide

(100 mg, 0.32 mmol) was stired with Na,CO; (70 mg, 0.64 mmol) in methano! (10 mL) and

H,0 (2 mL) at 70 °C for 18 hours. The mixture was concentrated, water was added and the

25  product was extracted with ethyl acetate. The organic layer was extracted with 1N aqueous

HCI (3 x 20 mL) and the acidic fayer washed with ethyl acetate (2 x 20 mL). The aqueous

- layer was basified to pH ~10 with Na,COj; (s) and product was extracied with ethyl acetate (3 x

20 mL). The organic layer was dried (sodium suffate (Nazso..)) and concentrated to an oil.

This material was dissolved in methanol and treated with 3N HCI ethyl acetate (3 mL),

30 concentrated and recrystallized from methanol/Et,0 to provide a solid (40 mg, 50%). 'H NMR

(400 MHz, DMSO-ds)EQVQB (s, tH),9.02 (br m, NH), 7.65 (s, 1H), 7.55 (br s, NH), 7.38 (d, J =

8.0 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 3.33 (m, 4H) 2.86 (m, 2H), 2.13 (m, 1H), 2.00 (s, 3H)
1.86 (d, J = 10.5 Hz, 1H). APCI MS m/e 217.2 [(M +1)"]. M.p. 225-230 °C.
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25

4, 5-Di ami no- 10-aza-tricyclo[6.3.1.02" 7] dodeca-2(7), 3, 5-t r izsnmuglet z@dboxylic -
acid tert- butyl ester (700 ng; 2.42 mmol) was dissolved in ethanol (10 nL)
and acetic ' c) (1 m) and treated with

1- et hoxyet ﬁ?gﬁéﬁﬁnomtri le (329 ng, 2.42 mol). The resulRGTABOIMS ur e
was warnmed to 60 C and stirred 18 hours. The reaction was cool ed,
concentrated treated with H20 and sat urated agueous Na2CO3 sol ution and
extracted with ethyl acetate (3 x 30 BNAMPLE 18 hen dri ed (Na2804), After
filtrati on andesER-MLS-BRIATNI-BIABATEHADYEL HRS 1.6 @ ; pgovi de
brown solids (247 ng 369 . (TLM J. 238) .
D6- Met hyl - 7- pr opyl - 7 13 triaz 2
04, a] pent adeca- 2( & prlareteirl@-a Stricynidie
(For condit | Hiceta@Re Pi I arskl, B Li eb| gs Ann Chem 1983 1078 )

6- Met hyl -5, 7, 13-

triazat et racycl of 8307 fpsroaceiu-18 Eraticycipla 3,1 92( Kgyecs;2(7) 8.5 tder-4ubrecetBnider boxy|
ic acid tert (3850mg. 278 Gnrad) andgusm:s(amMomn@m)azszaﬁ.am ﬂrﬁ@ﬂ»ﬁ&@k@&-@@&lﬁe (80

?!i, rgL)26t7 h?rrp- h);e%ﬁ’s %dg@ﬁt? 1 gd%&:/%&gﬁgﬂés%%%gﬂﬁﬁﬂo( 31’ &) ?‘@ﬂ'rﬁ Pxt ur e
was - war nmed t ¢ 'ifb or g)%f Fgo"f’ﬂé'ﬁ? '@B‘Efpéd"ast"‘foé'@ﬂéﬂ ‘-VlﬁhtGﬁhMHEG}t@tﬁ’datameﬂact ed

“with ethyo amewse\lam aomganume dr@ﬁerlayaamy\mehqdazwot.)hflid?e@ (:ém&ﬂ:tfé?e%)anhhe“

<(1|rT :_ ?:dS(()/0 Nanétsﬁa;%%ﬁtg_{ Z&{eﬁdo@ :&%@&89&15@8&%{&0&% 240 @g, 9%) ’ (90% ethyrr}Tm 2k

6- Met hyl - 7_piGl5iahexanes i |3f3azat etracycl of 9. 3. 1. O10. 041pent adeca- 2f
110). 3. 5. 8 tetraene hydrochl ori de 6- I\/Et hyI 7- propyl
- 7,13-triazat et r acd QERv3:

t et r aene- 13- carbo‘i)"l_ ' 3 'I’ s WL ST 175 .S-teliag

di ssol veHslrm@-’@‘:—m@y—ethyl acetate (5 n1 ) and vvarned to 100 C for 1/2
hour. The m xtur érhmwml 20,2- hﬁfma@m‘-hbaﬁfﬁdmtm&bémnb.%ga_h-,@yd}gé’ly oa%g%e and
filtered to%)gvg ggri %Eﬁtg%’ed@@tf %05340/% ) veg . 5

8 9.56 (s Ge: ‘7"’5/2 gaived finethanalg Qm'-)zH)
3.48 (m 2P 1N NeOH (5 mb)and addeddo pmssmferr@mw«a(m:emmz'zzgas(zamrﬂdﬂ)m

(E;]I(A |\f|13 = 11. (HBiZ(10 Hit). Jrn&metﬂlﬁ»Qﬁw&H)ed t@s@T‘%géﬂfoéh&urs MoBled I\#A%?féﬁgﬁgfﬁd -
8- TETRAENE MI@I%@%@%&& it ?‘Feaé’a‘faéﬁ'aef’cw a‘? {20ld @ng regfed

nt adeca- 2 10¥it8 HeO 30 rak)rand He.Cs te aghinve PHA0. Fc this wasradddaiudiy-butgisicarbor(ateo@ s
condi ti ons, ngxee;0 SeEH!ant QIdemlx&re Fas sEMRANSF 98 nblirs L The Moo®r wis c&centlg?e%t R
J. Tet r ahed%&e&ﬁﬁtﬁ Hz&%gg’ t‘axtractéd W%I?Z:H)ZClz The product was chromatographed (Silica 30%

ethyl acetate/hexanes R, 0.41) 1o yieid an oil (100 mg).

25 The above product was treated with 3N HCl/ethyl acetate (3 mL) and warmed to reflux
for ~15 minutes then concentrated to a solid which was azeotroped with CH,Ci; (two times).
These solids were dissolved in a minimum amount of methano! then saturated with Ft,0 and
stirred. The resulting white crystalline powder was collectéd by filtration (40 mg, 14%).

'H NMR (400 MHz, DMSO-dg) 5 9.46 (s, NH), 7.65 (s, 1H}, 7.82 (s, 1H), 7.65 (br m,

30 NH), 3.36 (m, 2H), 3.24 (m, 2H}, 3.02 (m, 2H), 2.76 (s, 3H), 2.23 (m,"1H), 2.06 (d, J=10.8 Hz,
1H). APCIMS m/ 231.1 [(M + 1)"]. M.p. 183-184 °C.




4,5-Di am no- 10-aza-tricyclo[6.3.1 .02,

"7] dodeca-2(7),3,5-triene-10-carboxylic acid tert- butyl estmaudubtfom 3.45
mml ) was dissolved in ethanol (10 m.) and HOAc (1 nlL) and treated 25 with
. ethoxynet hyygppédsenonitrile (421 ng, 3.45 mol). The resulti rglgl&rqixture was
warmed to 60 C and stirred 18 haurs- The reaction was cool ed CTIBIVEHE? at ed
treated with H20 and saturated aqueous Na2CO3 sol ution and extracted with
ethyl acetate (3 x 50 nmL), then dried (Na2SOQ4). After filtration and
concentration, the residue was chronmattXgMebbdd to provide brown solids
(580 ny, 56% . (TLC ADIRIREAS 1EvENTE ) 1818080 A-39) Bh-TRueyel 3
triazatetra cto 9. 3. ? CETT ael !
5, 7,13-T riazaté€ y S e e L SRl S L e e o™ [
‘5, 8-tetra ethaperied-ca rbo xy | i ¢ acid tert-butyl ester was converted to

I s b il e A w3y 0 10

A
CA

MHz, D20) 58.95 (s. 1H), 7.67 (s, 3. >3

'35 Hz, 2H), Zhem (A§7s. ;95: 4243. Foppan aglditiqnal refates)) exampley pfj dinitratym gag; Tanida, H.; 5
Hz, 1H). APClishittbi\M:; I 00; TeugHirvk, 1. X)Anh. .ChbinPsoc>#088, 67, 45124 25 August 2004 WO
2070 0 81 oo 18d St oh eerditertafdltie sch g piabet Rop PR G50
Utilizing t h&Whelmesds Ofssway powly iaddedeiliplacid 1291 n, 450 B3mmh igenadizr awhis
cl o[ 9. 3. 1002 preripiidte. 8) AFRN 18 dMRGeS (11Qd-a - Ricydrolsss, f.@’é]&@aééa?ﬁ,%%%ﬂ-io@yn%% g
tert-butyl r converted to 1 onpound by ‘reacti on W't
i odome'ltJ hgne ?@f’%g'\ﬁew‘aﬁ%v (@%g,pfs%trg@{,’q '8:55@2 k]gé’gé"ﬁh ‘g%‘oa%f’ﬁ’ géa‘ﬁiﬁ? E°’IE?E.am'iF‘I>"NI\/R
(400 MHz, D2@&¥ng @en30 (inutes)The Teation was stireh at ¥ °6 For(Z5 hadd and 124 sfifed 3H) ,
3.48 (m  2H) rooh Rpekbture ior 24 shotrsHZrheZElotionrd mbduré dras Po ?e&%ﬁ@a y N/%IQ s%r ’
2.34 (m 1 H. .2.0 =11 5 TH. APC Mo nle 214 ¥ .

| EXAI\/P(LE 15 gﬁ@‘f?&fﬂg‘g .(5°§é'3'}r?ildA{ieA%? ﬁ)ﬂ\cﬁﬁ'@e& werg separated and gir;§U@m%Em- 2
10 3 5 8.1$ETml‘ﬁtr§m-ﬂ;mlﬂE x.3D8 ml). The organic layer was combined and washed with
6- Met hyl - 5, 7184 % @7l i Sttt Jgdeols Q%w@ér@eﬂ%kﬁgﬁtﬁ g:’r—%é%?%;l( ?qogmﬁs_' tetr

aene- 13- carboxylic acid tert-butgl estei was converte | |
conpound by ¢ WO RETRBUY RS SOMPIRET| and washed, with satursted agyqonp Naki@@osquitien (200
DVSO- d6) 3 9mip apthrHA (3B mL)7théd dried througdii- , cotor? QlugSand ddcentriteddto( Batid2H) |

- 3.30 (M 2H) Tritdralich Wil ethiyt adetdtef ife sl fter :
2.10 (d,.J = 1'8. g Hz,etlﬁiy agéta‘t%é%}tgq%{%o%%gg gﬂ’ e.soqlés wh?fcl._l'o Wer% ﬁﬁerecg Jha c‘]'nlé%
20" (5279, 151 mmiol, 77%. The mother liquor was chromatographed to give an additional 4.0 g

for a total of 56.0 g (82.8%). (TLC 50% ethy! acetate/hexanes R; 0.29) 'H NMR (400 MHz,
CDCl) 87.77 (s, 1H), 7.75 (s, 1H), 4.38 (brd, J = 13.0 Hz, 1H), 3.98 (br d, J = 13.0 Hz, TH),
3.65 (d, J = 13.0 Hz, 1H), 3.49 (brs, 1H), 3.44 (br s, 1H), 3.24 (br d, J = 12.6 Hz, 1H), 2.63 (m,
1H), 2.14 {d, J = 11.5 Hz, 1H). GCMS nv/e 345 (M").
25
B) 4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"}dodeca-2(7 3 5-triene
1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-trien-10-y1)-2,2, 2-trifluoro-
~ ethanone (3.7 g, 10.7 mmol) and Na,CO; (2.3 g, 21.4 mmol) were combined in methanol {50
mL) and H,O (20 mL) then warmed to refiux for 18 hours. The reaction was cooled,
30 concentrated, treated with H,O and extracted with CH,Cl, {3 x 50" mL) then dried through a
~ cofton plug. After cpncentration, the residue was chromatographed to provide brown solids.
(1.9 g, 71%). (TLC 5% methanol/CH,Cl, (NHs) R, 0.36). 'H NMR (400 MHz, CDCl) 5 7.69 (s,
2H), 3.17 (brs, 2H), 3.1 (d, J = 12.6 Hz, 2H), 2.53 (m, 1H), 2.07 (d, J = 11.0 Hz, 1H). GCMS
m/e 248 (M*).

35
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20 EXAMPLE 16 6 7-DI METHYL-5 7 13- TRI AZATETRACYCLO 9. 3.1.02.'0.04%
PENTADECA- 2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE Ui | i zi ng 't hesmiduedsoos
described.in Exanple 12D, 6-nmethyl-5,7,13- 25 triazatetra clo
9.3.1.02. 1.¥b fins¥s¢l 1pen#adeca 2(10), 3,5, 8-tetraene-|3-carboxylic acid
tert-butyl ester was converted to the title conpound by reabtTAROLA1S
| odonet hane foll owed by deprotection as described in Exanple 12E. 1H NMR
(400 MHz, DMSO-d6) 8 9.52 (s, NH), 7.84 (s, 1H), 7.82 (br m NH), 7.72 (s,
1H), 3.90 (s, 3H), 3.45 (m 2H), 3.28 £XAMPI12 3.04 (m 2H), 2.82 (s, 3H),
2.23 (m 1 H, 2.12 (dMEiH?L-i-’bR@)PHM.?Jq3l'ﬂa~|A29ﬁ%'TRN§YBi_@E$218022°é*(B!M + 1) 1.
- Mp. 30 225-230 C. EXAMDLE T Y[ -5 1 13- TR AZ 9.3.1.02,10
04, e - PENTADECA-2(10), 355 A(RS.9. 8 HEIRARNE I YRPRQEHLORIDE | g t he
met hods descri bed A0 455<Rin H2Iricys p* e ic acid tert- -
02.10. 04 85pe9@%¢@,@a- 2(10),3,5,8-tetraene-13-carboxylic acid tert-butyl -58

25 August 200 2736 PCT/ 1B01/ 00153 ester was converted to the title
conpound by react i 8 M 1P-BRdpcveBiR e & dedearsAl7hSS-trieapr G+ @@ | BH ramol) was
described in gimmdph d.43dkixand (A5 MiRadd! Géatddhinth SARERd1aqueSusONB20L Solufidi) (10 T 45

br s, NH), 779 e Z 4 43 2H)
500" (- iy | TSt Ras dabd g budiBgarBonatt by o, g Tyl Aot Ml Sl fleagion
11.0 Hz, 1H),was !5%9‘%%"’2 (39 0B anphexteadied witbethy! Seits (xe25mD), ridd (MaS0L), +J
M p. 170- 101 fltetestbbncpatraiedAPichrom8tograpRWTY brobidd prbduct H.%@E@Z)Rﬁ@&q&_ i &ny:

1.02.10_04.8 - 51,8 TET 10_A

4- But y| ani no-l?f!-g Wﬁ%ﬁ%—@& é(p'to %P)Cyégvgf(@%%%méﬁrf( i §°7£ (br s, 1H),
5-tri ene- 10- caP® RV C3-92m. dH). 8r30-(bns yH), 88F dbr  FY), 3@61fuli 1H)OBIB (Bew), 2.46
Senskey, M Qni, 1Bj,202haw.= v.o ke smfessier, C A, Youngs, W J. Tetrahedron
Lett. 1995, 36, 6217.) 4,5-Dinitro-10-aza-tricyclo[6.3.1.02.7]dodeca-2(7),
3, 5-triene-10-carboxylic acid tert- butyl ester (500 ng, 1.43 mml) and

1- but yl anthe (1. 42B1.5-DiamiR-i@raas-Yricyoiniies. t 07 fron i(T),3, 54beneH0-¢phdkllic)acand
stirred 4 hoqgﬁ_bu%r@tem xture was diluted with ethyl acetate (50 m-) and

washed with 0 then dried,{Na2S4), filtered and concentr at ed
“to an oil. This Oi?.g-Dmltroq'C)-aza-m%yclo6.3.1.0”$dodeca-2( }.3.5-triene-10-carboxyiic  acid  tert-

butyl ester (1.9 g, 5.44 mmol) was hydrogenated in methano! under a H, atmosphere (45 psi)
over 10%Pd/C (100 mg) for 1.5 hours then filtered through a Celite pad and concentrated to
20  white solids (1.57 g, 100%). (TLC 5% methanol/CH,Ci, (NH3) R; 0.14).

6-Methyl-5.7,13-friazatetracyclo[9.3.1.0%"° 0*¥jpentadeca-2(10),3.5 8-tetraene-13-

carboxylic acid tert-butyl ester (For conditions, see; Segelstein, B. E.: Chenard, B. L.; Macor,
J. E.; Post, R. J. Tetrahedron Lett. 1993, 34, 1897.)

25 _ 4,5-Diamino-1 0-aza—tricyc!o[6.3-1-02‘7]dodeca-2(7).3,5-tn'ene—‘l0-carboxylic acid tert-
butyl ester (700 mg, 2.42 mmol) was dissolved in ethanol (10 mL) and acetic acid {(HOAC) (1
mL) and treated with 1-ethoxyethylenemalononitrile (329 mg, 2.42 mmol). The resulting
mixture was warmed to 60 °C and stied 18 hours. The reaction was cooled, concentrated
treated with H,O and saturated aqueous Na,CO, solution and extracted with ethyl acetate (3 x

30 50 mL), then dried (Na;SO4). After fiitration and concentrafion, the residue was
chromatographed to provide brown solids (247 mg, 36%). (TLC 5% méthano!ICHzclz (NH3) Ry
0.28). ‘

D} 6-Methyi-7-propyl-5,7, 13-triazatetracycio[9.3.1.0% " 0*®|pentadeca-2(10).3.5.8-

tetraene-13-carboxylic acid tert-butyl ester

35 (For conditions, see; Pilarski, B. Liebigs Ann. Chem. 1983, 1078.) 6-Methyl-5,7,13-
triazatetracyclo[9.3.1.0%".0**jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid  tert-butyl
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was passed through a Silica gel filter colum to renove baseline inpurities
‘eluting with 30% ethyl acetatel hexanes (510 ng, 1.41 mmlzs;g.@/;)stzom B)
4-Bu | am no-5-am no- 10-aza-tricvcto[6.3.1.0271dodeca-2(7),3.5-triene-|0-
carbo lic ' bu | ester 4-B

ut yl am no- gﬂr)\?%d?%gﬁo aza-tricyclo[6.3.1.02, 7] dodeca-2(7), 3,PCT’"‘”°1"‘"'153
5-triene-10-carboxylic acid tert-butyl ester (460 ng, 1.27 mmol) was
treated with amoni um formate (850 ng, 12.7 mol) and 10%d(OH) 2/ C (50 ny)
i n met hanol (€xerid) mandi26yramehwas gimedin 39% squeous MaQiht salition (2 5L ahd BMEE (1

tS ggatﬁgtheg O:I mtﬁnmmﬁqnmtaiogmeqdoameosﬂ mﬂ@nmﬁ.enhﬁ&égﬁgv)?%rﬁ& _) 0 4
dried-by fil t {‘)’fgﬁ“’{'rﬁ% '53 *@8@?8‘&@%"58“&% "gﬁegfyf ‘%eﬁfﬁf} Tge 780 .

"C) 7- Butyl - 57iayer 38 waan_eatvetb HeO €3 tmes) Shet d0@d (NGBOR ered datt eoreritratad tb an oil

8-tetraenes 13gp 6.25PAmbE. (AT 55 hizfdandlidhy .15). :
4-Butyl am noe‘g g{% no- 10- agzg tri cycIHgFG 3. d:lz g‘?”?’f’%ﬁ’%ca- 2(7),3,5-triene-10-c
"arboxylic acid tert- butyI ester (440 ng. 1 27 mol ) was dissolved in

et hanol (20 nlL) ank G- pi-5.7.1 gz atetroaico. 3 .0%1° 048 .
et hoxynet hyl qg@é@ﬁ&ﬂﬁﬂ?&ﬂhﬁmbé e (186 ng, 1 52 mol ). The resulting mxture

- was warnmed to 60 C an rrred 18 hours. The reagtjon was cool ed,
concentrated, tredt MB‘“@E?'RK?RVPP ToerarrietesycipiSa- 28" afPeTtade@ 2083386 ut i on
then extr#ct aetrasnéh3-edrhylylicakitent-Butfl 3ster (§0 mgb@225mmuIywss didédivéd WRNACHRH36
PCT/ 1801/ 00153539 u,sn,heggm?w% o 3280 el kA0 BODGRBERLY O

the residue was togra rovi
(TLC 5% net h aﬁ’WlefCH?@bacfﬁf%?nq? Wgrerpip provjde a wl'ute solid (25 mg, 34% 'H NMR (400

; Futyl 5 751xﬁ-ut wamsﬂqaamspka}993(511997@4th{1613&(%(%)849% (8, 2M), 3.48
etraene o)

tri azat of r acyh 532 T Bk 2ahts 3P 28fmoiHy. 315 ¥ 5440 s 4 1.5
carboxyl i ¥ admd2ie®f7 fut3j). Met1dr-19E- converted to the title conpound by the
‘met hods described in Exanple 12E. 1H NMR (400 MHz, DVMBSO-d6) S 9.93 (brs,
NH), 9.68 (s, 1H), 7.99 (s, 1H), 7.9 5 NH), 7.87 (s, 1H), 4.50 (m
2H), 3.49 (m 2H), 3.30 (m 2H), 3.08 3 226 (m 10 1H), 2.15 (d, J
= 11.0 Hz, 1H) 1.88 (m 2HHZABTRIIATETRATYCKDIB3 1(P°.0= 7.0 Hz, 3H). APC

M nle 256.2 [(M + 1) +pentrhbECROA0 Qg&eﬂmh%ﬁgchORiDE
7-1 SCBUTY} - 5. 7, 13- TR AZATETRACYO e

PENTADECA-"2( 10) . 3753 5
4,5-Dinitro- MMFU[GGUGHO]JS.(}@& S'}asieldiemaBZi’ 7/GheBard; Brii. EMmoﬂ,Cl- Eaprbstxyl i c
acid tert R. J. Tetrahedron Left. 1993, 34, 1897.)
4,5-Diam1no-10—aza-tncyclo[6.3.1.02'7}dodeca—2(7).3,5~triene-10-carboxylic acid tert-
butyl ester (1.0 g, 3.45 mmol) was dissolved in ethanol (10 mL) and HOAc (1 mL) and treated
25  with ethoxymethylenemalononitrile (421 mg, 3.45 mmol). The resulting mixture was warmed
to 60 °C and stirred 18 hours. The reaction was cooled, concentrated treated with H,O and
saturated aqueous NaCOj; solution and extracted with ethyl acetate (3 x 50 mL), then dried
(Na,SQ,). After filtration and concentration, the residue was chromatographed to provide
brown solids (580 mg, 56%). (TLC 5% methanol/CH,C!; (NH3) R, 0.28)

ak= =
..;..._u.. Wi otala

30
B) 5.7.13-triazatetracyclof9.3.1.02 " 0**|pentadeca-2(10),3 5,8-tetraene hydrochloride
5,7,13-Triazatetracyclof9.3.1.0%°.0*®|pentadeca-2(10),3,5,8-tetraene-13-carboxylic

acid tert-butyl ester was converied to the titte compound by the methods described in Example
12E. 'H NMR (400 MHz, D,0) 58.95 (s, 1H), 7.67 (s, 2H), 3.45 (br s, 2H), 3.31 (d, J = 12.5

35 'Hz, 2H), 3.13 (d, J = 12.5 Hz, 2H), 2.30 (m, 1H), 1.99 (d, J = 11.5 Hz, 1H). APCI MS m/e
200.1 {(M+ 1)*). M.p. >250 °C.
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butyl ester and isobutylam ne were converted to the title conpound

utilizing the nmethods described in Exanple 18A-D. -'H NVR5(AQ@sidn4 CDCl 3) -
S7.74 (s, 1H), 7.52 (s, 1H), 7.14 (s, 11-1), 3.90 (dd, J = 7.5,2.0 Hz,

- 2H), 3.04- Zw8tikise4H), 2.70 (dd, J = 12.8,2.3 Hz, 2H), 2.42 20 1H),

2.19 (m 1H), 1.98 (d, J = 10.5 Hz, 1H), 0.93 (m 6H). APC Boskd. 2
[((M+ 1)+]. Mp. 147-150 C (sub!.). EXAMPLE 20

6- METHYL- 7- 1 SOBUTYL-5, 7. 13_TRI AZATETRACYCLQ 9; 3.'1.0210.04.81~ 25

PENTADECA- 2(10) . 3, 5, 8- TETRAENE HYDROCHLORI DE A)

6-Methyl -7-isobutvi-5.7,13-tri azat et r agyghmigss3. 1. 0210. 04, 6 peent adeca-2(10

~,35,8- tetraene- 13- carb niy [ . 210 ~a8
4Am no- 5-i sobut yl am no- 18%#%%@@“’%%%&—@@) 3,5-triene-10

'~ - carboxylic acid tert - bPEN : HE@OBIDEEXanpl e 19B was
di ssol ved 5n 30 euhaRgl (30 Moheiaed HOle aeedrrt) .nandsaarﬁaaed Y, h

1- et hoxyet hyt | , { Fed
D oY FRSRORRN 4| b € o oeoai o{oh s EiRisene 14 Garbsin | 98¢ piééﬁﬁwe
(TLC 3% et haemirl @9 beqed3) UL OUS Hpmpodd B robuues vt Gabmethels QoNch2d 35y
“CT11 50100153, o BB 2. kg USRS EPIS 1,505 1

_ 04, 8]gentadeca 2
6- Met hyl - 7-i sBBuf- %T (9‘5"7) §§41(§ |3§ié"t4§t(ﬁaé‘jbl3§[39¢ 3,712 HzRH). 3.14 (d, J = 12.2 Hz,

04' 8] pent agleczH) 24 30)m, 3HRK 283 (4, 9t AS Kz, 18). pRCPAE W/ g18Lj(d +L Bt - but yl ester
was converted to the title conpound by the 5 nethods descrl bed i n Exanpl e
12E. APCl MSrile 270.3 [(M+ 1)1. Mp. 129-130 C (subl.). EXAMPLE 21

7- PHENYL- 5. 7, 13- TRI AZATETRACYCLO 9. 3. EXAMPEE 184, 81-

PENTADECA—2(10) 3. 5. 8- TEERA&TNFL- WWA@QCL@[@aI@?%ﬂBhe met hods

described in Exarrple 18 [ 1
trlcyclo[6 3.1.02" APEN%' 0 gQ;— NE Y d tert-butyl

ester andYaniline P*éyl 5(,70%@?2?@63%!910[93 1.0% 10 .0“°Jpentadeca-2(10).3,5,8-tetraene-13-

4- phenyl ami no:aﬁmiyhb BEld ﬂea—b%@aeétérlv&‘a!%ﬂbﬁed?tolthé%z cl:ﬁiﬁslﬁﬁa&(tﬁé m§m§dst desEitg L
carboxylic ac E q E)B.:u %LN'?F 703”6 hours in gNsteg "f-
vas then conVhFERIPR 4 s Bl § 8B b Nie TR LB N &2 0t
in Exanpl e 18B).6.43.(m. BHINRBO (mODH)\G-05 (bmmr:naﬁ)zrs D798, §4), 1423 (4, T8y, 2167

7 34 2.09 (d. J = 11.5 Hz, 1
(ArF?o ¥ éds"%[%?ﬂi +ﬁi14§50“%'%%2(1g§{'g 213 C Ex(AlvPLE 22 i

~ EXAMPLE 16
6.7-DIMETHYL-5,7,13-TRIAZATETRACYCLO[9.3.1.0>° 0*%).
PENTADECA-2(10).3,5,8-TETRAENE HYDROCHLORIDE

Utilizing the methods described in Example 12D, 6-methyl-57,13-
25  triazatetracyclo[9.3.1.0%".0**jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid tert-butyl
ester was converted to the tile compound by reaction with iodomethane foliowed by
deprotection as described in Example 12E. *H NMR (400 MHz, DMSO-dg) 8 9.52 (s, NH),
7.84 (s, 1H), 7.82 (br m, NH), 7.72 (s, 1H), 3.90 (s, 3H), 3.45 (m, 2H), 3.28 (m, 2H), 3.04 (m,
2H), 2.82 (s, 3H), 2.23 (m, 1H), 2.12 (d, J = 11.0 Hz, 1H). APCI MS m/e 228.2 [(M + 1)*]. M.p.

30 225-230°C.

" EXAMPLE 17
7-PROPYL-5.7,13-TRIAZATETRACYCLO[S.3.1.0%"°.0* -
PENTADECA-2(10).3.5.8-TETRAENE HYDROCHLORIDE

35 Utilizing the methods described in Example 12D, 5,7,13-
triazatetracyclof8.3.1.0%".0" *jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid  tert-buty!

-58 -



6- METHYL- 7- PHENYL-5 7. 13- TRI AZATETRACYCL(( 9. 3.1 .02."' 0. 04.81- 20 PENTADECA
"2(110) . 3%5. 8- TETRAENE HYDROCHLORI DE Utilizing the nmethods dessugusesOdan
Exanpl e 21 and Exanple 20, 4,5-dinitro-1 O aza-

.tricycto[ 6.43g 41/823¢ 1 dodeca-2(7), 3,5-triene-10-carboxylic acid tert-butyl
ester and aniline were converted to the title conpound. ' H RERIBUHBISH-,
DVMSO-d6) 5 7.79 (s, 1 H), 7.73-7.56 (m 5H), 7.32 (s, 1H), 3.46-2.99 (m
6H), 2.66 (s, 3H), 2.23 (m 1H), 2.08 (d, J = 11.0 Hz, 1H). 25 APCl M5 r\We
290. 2 [ (M + 1gstgr. wag gonvea&D i thd i/ RoEpABdOty Beactioh MEORBIEPYbpahe Tollowed by

13- TRLAZATET lalfesdfbelth B ARDEGHR E
HYDROCHLCORI DE Utilizi ng t he me{nﬁgﬁggdescrl gﬁngg@'&%gg?gﬁwbm) 9.45

-4, 5-di nitro- 14" %ti\'f {77 & b/ #53s.11H) .83 Gome NER (443 H“Szﬂ)ﬁéﬂénlﬁi)c%&)buyl ic

“aci d te(rjt but3H), £6& e, 240228 e, )2 Bt NE= 1%?-QGGQDV.‘G2§Q.d2ﬂ)00b§gn |A?Pcn
conpound. § - HC salt) Mp 50

August 2004 3‘%%’9‘5%%%@%&?9@? idigTsiveT L TRVAREDS

"6- METHYL- 7- NEOPENTYL- 5. 7. 13- TR AZATETRACYCLO‘Q 3 1 02.b0 04, 61

- PENTADECA- 2(10) . 3. 5. 8 TETRAENE HYDRG:HL%MM i zi i ng t he net hods
described in Exanples 21 an 53102,0 .5

tricyclo[6.3.1.02" 7] dodeca-
ester and neopentyl am ne

MHz, DIVSOerG) 8 7 @.L‘L—@Ma&ns-mt?o Zﬂaz!a&nc c!é 3,16“

:130HZ %‘ﬁ%&&%@%co 5o LS . B Tessier )
= 11.5 He, Fpiligns, ses fFesier( G A1)
*1. Mp. >250u®s, W0 JEekREdFMRIA1995,-35) 6BTHYL- S 814- TRI AZATETRACYCLO
10.3.1.02' ' 1. 04. - 46%A5 m% Based on-— -
the follow n oé‘ec} LE: %ﬁ%k&d&@@ﬁﬁ %WWRE % i E'E?S

.15 824. b) E%PB{ g 0 mgohéd f"'"%a"ﬁ”-bytv‘am"gf (13 eht. 1f§4mm052@r9 2orabined in

4, 5- Di am 1%o- lrtblFa(ﬁanlt)rarmlys:nrrec[ 8.1Burk. Othe Fhigtosiewas @i, WithSethy) iataiare k8o ﬁﬂy Bﬁcxyl—l €
acid tert bUthéEhéﬂ%ﬁerb](QQﬁrH'nL) fher 2riddTRA 50! fite AR FELoh@nBledid A o oil. 20 3 M

To this butane 2
was passed through a Silica gel filter column to remove baseline impurities eluting with 30%

ethyl acetate/hexanes (510 mg, 1.41 mmol, 99%).

“tert-butyl
"H NWR (400

20 B) 4-Butylamino-5-amino-10-aza-tricyclof6.3.1.027

carboxylic acid tert-butvl ester
4-Butylamino-5-nitro-10-aza-tricyclo]6.3.1 .02'7]dodeca-2(7),3,5-triene—1 O-carboxylic
acid tert-butyi ester (460 mg, 1.27 mmol) was treated with ammonium formate (850 mg, 12.7
mmol) and 10%Pd(OH),/C (50 mg) in methanol (20 mL) and brought to reflux for 1 hour then
25 filtered through a Celite pad and concentrated. The solids were treated with saturated
aqueous Na,COj; solution, extracted with CH.CI, (3 x 30 mL) and driedby filtration through a
cotton plug to give an oil (440 mg, 100%).

dodeca-2(7},3.5-triene-10-

C) 7-Butyl-5 7,13-triazatetracycio}9.3.1.0>™ 0“’]9entadeca-2(10],3 5 8-tetraene-13-
30 carboxylic acid tert-bugl ester
4-Buty!ammo—5-am|no~10-aza-tricyclo[6.3.1.02'7]dodeca-2(7),3,5-triene—1 0-carboxylic
acid tert-butyl ester (440 mg, 1.27 mmol) was dissoived in ethano! (20 mL) and HOAc {2 mL)
and treated with ethoxymethylenemalononitrile (186 mg, 1.52 mmol). The resuiting mixture
was warmed to 60 °C and stimed 18 hours. The reaction was cooled, concentrated, treated
35  with H,O and saturated aqueous Na,CO; solution then extracted with ethyl acefate (3 x 50
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dione (0.034 nL, 0.38 mmol) was added under N2 for 2 hours. The reaction
- was cooled to roomtenperature and extracted with ethyl agseAajustidax 40
m ). The conbined organic |ayer 20 was washed with H20 (2 x 30 m), dried
(Na2SO4), WrhbhERgs concentrated and chromatographed on Si ltﬁ"@i
provide an oil (120 ng, 100% . The oil was dissolved in 2N P?l'a?ﬁol (5
m.) and warnmed to reflux for 30 m nutes, then concentrated.
Recrystallization from nmethanol /Et 20 provi ded a white powder (50 ng, 43%.
(TLC ethyl ambtandsinipg (¥p.3Q)). Afteq fitption arg@ontentratovie teiuswas aﬁor(nstpgraﬂ)ep
3.50 (br s, 2ZblproviiedRelidh oit)(480 AR, J&th m%&zhan%ud@z ﬁNHg} Rro}g. 5 Hz, 2H),
2.64 (s, 6H, 2.24 (m 1 H, 2.13 t- Boc pr ecur sor
APCI M5 nfe 340.3 [(M + 1)1 EXAIVPLE 26 5, 8, 14 TRI AZATETRACYCLO‘ 10. 3. 1;
0217 .0 4.9 1 30 HEXABeWwhE 213ttiazatetatvcIORENIA| (DROCPIIOR) D -téijaede 4

5D|amn05L0 a,@cmbhdectoGSlOZ dodeca2735tr|en 10- |-22
2 trlfluoro ﬁ;

4, 5-Di t I
' 1 dodeca- 2(7)” le%%f%é'ﬁiaﬁ'aw’;] QZJ‘BOAQO%FTE{?{?(?:%ﬁogé héremeng13-0 g,
8 70 mol ) vvaarﬂwlc@gldrmt pdyl estermestan@ied 8@Chertitle aongeundHy tielmefpsds) detded 35
Pd 2 (300 Hivhake
Cfi I('?;)r ed(t hr olﬂﬁxm lngﬁ Zﬁ ﬁg{Rl@n rlzn':s?'&‘éé )% 9593}}?# ﬁHf B%gdgfrﬁ) P%}Ela%)
sol ution was cHribemy Ndk 3&71(% TH). 45§ 1. 2h odtP 0762”25’* 3RmuH). 2.08 4N \BB).(R1766581 36
PCTI BO /I0158),@.15 whis e 10rystia), hiss ed, 48, #8 Qn 296%0)82 (, 11-G7.8 P80 3p). APCI MS

met hanol FCH2 dg%P 286. 2 (M+ 1)j. Mp. 129-131 C. B)
1- (5, 8. 14- Tr%’%a&?ﬁacyylléﬁ%oz gt@ 11. 04. 91hexadeca 2(11),3,5.7.9-pentaen
e)-2.2.2- 5 trifluoro- ethanonel -(4, 5-Dia m

i no-10-aza-tricyclo[6.3.1.02,"1 dodecagggm)aLE:ng trien-10-yl)-2,2,2-trifl

- uoro- ethanone (500 ny, (o ed. 22, nj_ . This mxture
was treated with H20 (%J@é?l"au -A%J;‘yux‘éik pt ; dition conpound

hydrate (®¥31 ng, 3.50 EINIT, A-2 The

reacti on was cool epb-b;a mgrgké @g I l - etate
[gaction it eﬁm ]@B&a@(i)ﬁ&%&% AL}SH ﬁef‘) |

d th H20O
O g BB BT RARAL Gl e e Hi  cpei l a Piodei o
provi de an ofdescribd n&xpmpldeﬁA-DBQB NMR (46084Hz, COTIY s 25%0(e t1kYy,| 7.5208 1 Bi)e7 hepsanes
Rl 0.40). M RHE%%%(&@@ G550 e, §H éﬁa-?g‘??rﬁorl fji?o&i'do.] 302 82% 19291 2.42 (m,

hexadeca- ene roch
1-(5, 8, 14" r|15!k&t1é’t‘P‘a?:'§9cF§?@®J3 19.5 Gé 1), §93 (m, 6H). APCI MS mve 266.2 {(M + 1)']. M.p.
~] hexadeca- 2(147t) 58 G(stbl9- pent aene) - 2, 2, 2-

EXAMPLE 20
6-METHYL-7-1SOBUTYL-5,7,13-TRIAZATETRACYCLO}9.3.1.0%"°.0*%}-
25 PENTADECA-2(10),3,5.8-TETRAENE HYDROCHLORIDE
A) 6-Methyl-7-isobutyl-5.7,13-triazatetracyclof9.3.1 o2 0 0**|pentadeca-2(10).3,5,8-
tetraene-13-carboxylic acid tert-butyl ester
_ 4-Amino-5-isobutylamino-10-aza-tricyclo]6.3.1.0*"Jdodeca-2(7),3,5-triene-10-
carboxylic acid tert-butyl ester (250 mg, 0.74 mmol) from Example 19B was dissolved in
30 ethanol (10 mL) and HOAc (2 mi) and treated with 1-ethoxyethylenemalononitrile (118 mg,
0.87 mmol). The reaction proceeded as in Example 18C (18h) and was worked up similarly to
provide product {TLC 3% methanol/CH,Cl, (NH3) R; 0.57).
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trifluoro-ethanone (320 ng, 1.04 mmol) was slurried in nethanol (2.0 m)
"and treated with Na2CO3 (221 ng, 2.08 mmol) in H2O (2. 0 rds)AugtiBe2004xt ur e
was warmed to 70 C for 2 hours, then concentrated, treated with H2O (20
) and ex{yifili@sheM th CH2CI 2 (3 x 10 m). The 20 organic lg%lf,fl‘r was drled
t hrough a cotton plug and concentrated to give a light yell ny,
83% which solidified upon standing (Mp. 138-140 C). This materi aI vvas

di ssolved in rrethanol (10 m.), treated W th 3M HCIIethyI acetate (3 nl),
concentrat ed and Br&Met ‘ st X . : ;

whi ch were r@ghamet ,—bémfﬁﬂefrom rnet hanoI/Et 20 to afford product “as a white
solid (208 mg“mﬁ‘vrc t hanol | CH2Cl 2 éNl;l;g) 0.26). '"H NWR 25 (400
Mz, CD3OD) 8 8. 9fMeth '72159"“‘3’!35 Ié3("§aza‘2§ft)°y°‘§9? 0" MaptadecsA10L.58- = 12, 5
"Hz, 21-1), 3tet%§ene(1(3—carbo::ylrd£ﬁcﬁ telet-buyHpste2 wé® c(:mertéd—i)q tiz G compdung ﬂyltraf Hz,

1H) . GOM M Setpdds deMribedInfexagm 128 38PEHM %@i 7, Y5d.

1 TR AT dethedibcasei e e bins X' 11) PP Yo i

" HYDROCHLORI DE 5, 8,14 Tri azat et racycl o[ 10. 3. 1. 021. 04*) hexadeca
2(11),3,5,7,9-pentaene (207 ng, O.9FEAMHLEMas treated with 37% aqueous

formal i se sol ution (1 @ﬁr@ﬁ%&q'rﬂ“ﬁmﬁﬂﬁl\ ok 09t3h|. ged to 80 C for 1

hour. The reaction was PoOU 0 W& HUe
extracted with ethyl acdeh A A i DE Na2804)

gﬁncent red ed andumrhhg)rrah@grrﬁemhﬁd oaes&hdeucamgelzxénq:idor QuAde 45-NiRtrb QuasRl i d.
'S was sti USt

PCT/.1 BOl / 00 1@@%@5%@%@39%@3 ‘?‘?1“9’31&?@" ¥ RGA 19 '28?‘%& ?etfza’rﬁ_?""'"&f verp
concent r at i gnvesiedsolte ds 4wpbenyianties:§-yitye-40-ara-tseyclolScin. oftldhderet2A Bit3Zotiene-HEf or d

pr 0% uct t ( ?18 Oa:avﬁaixime 268 tértdauéym 780C fer 4 Aours(in He BRIRPRES. / FEALEANER ey - 47) -

5 08 (o ary e Be 4°P"rpﬁr3dzr?rrmngz**§%vem%“§éﬁqrbedzn ERerpilt e Bty NaR gdtp 4R
11.0 Hz, ¥ HDMSOSIs)AFQ(ﬂB (N, #178-7 B2 7HY, Ma7-3Dp m, BMi)p2.23 BEO1H), 2BHAARLE1 28

5=0XA-7, 13- mMTﬁﬁm%ﬂ 2?[(,\;”(.]?] hp 2% %1CPENTADECA-2(10) 3, 6. STETRAENE
HYDROCHLCRIDE10A222Tr|quoro ro-5 nitro-10-aza-tri clo

6.3.1.02" dodeca-2 7 3 5-trien- 10 yy! -et,hanone 1- (4,5 Dinitro-10-aza
tricyclo[6.3.1.02-7]dodeca-2(7), 3, 5- EXAMPLEQ2Y]| ) -2, 2, 2-trifl uoro- ethanone

(900 ng, 2.61 mml)smamzmmaﬁ%@hmrﬁt@cﬂo@:gmﬁﬁoﬂﬁ ol ) were

di ssol ved in DVSO (IU i 9{ TOU_C for 16 hours.
The i xt4% e was NTADECA—ZHD)SSB-TETRAENE HYD OCHLORIDE

Utilizing the methods described in Example 21 and Example 20, 4,5-dinitro-10-aza-
tricyclo]6.3.1.0%"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester and aniline were
converted {o the title compound. H NMR (400 MHz, DMSO0-d¢g) 6 7.79 (s, 1H), 7.73-7.56 (m,
5H), 7.32 (s. 1H), 3.46-2.99 (m, 6H), 2.66 (s, 3H), 2.23 (m, 1H), 2.08 (d, J = 11.0 Hz, 1H).

25 APCIMS m/e 290.2 (M + 1)"}. M.p. >250 °C.

1w)d

EXAMPLE 23
7-NEOPENTYL-5,7,13-TRIAZATETRACYCLOI9.3.1.0%'°.0*%}-
PENTADECA-2(10}.3.5 8-TETRAENE HYDROCHLORIDE
- 30 Utilizing the methods described ih Example 18A-D, 4,5-dinitro-10-aza-
tricyclo[6.3.1.0%"Jdodeca-2(7), 3,5-triene-10-carboxylic acid tert-butyl ester and neopentylamine
were converted to the title compound. i-Boc precursor GCMS m/e 369 (M"). (HCI salt) M.p.
>250 °C.
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15 cooled and diluted with H20 ( 50 nL) then extracted with 80% et hyl
acetate/ hexanes (6 x 25 nlL). The organic |ayer was washedsmddustioa 3 x 20 -
m.), dried (Na2SO4), filtered and concentrated and purified by .
chr omat ogr ive an oil (575 ng, 70% . (TLC 50% et hyl
acet at e/ he;ﬁggg??\l%) Rl 0.56) 20 B) PCT/IB01/60153
2 2 2-Trifluoro-1-(4-hvdroxY5-am no-10-aza-tricyclo(6.3.1.
"l dodeca-2(7).3.5- trien-10-v1l) et hanone
2 2,2-Trifluoro-1- (4- hydroxy-5-ni tro- EXAMPAER4| cycl o[ 6. 3. 1. 02, 7] dodeca- 2(7)

, 3, 5-trien-10- ylﬂmhamn&gf&m@'!ﬁﬁAMThAW@LM%rPWEPd in
nmet hanol under a H2 at g0 ng) for 1.5
hours then fil tered__t.hrm—é@#ﬁ%amgr%%m to white
solids (450 ngy, 8d6d94izing TtpeC Betherst dasribedCHR Eh@mEisk331 RINd026,) 4,5kdhifVR-af2400
MHz, CD3O3) &ridyci6{6:361.5Ydddeca-2{), 3, 54rehe- 16% H)acnd?ter? %utffl tet aneg @ n(ume 1

, 3.51 (m
E')cnvs n e (286 “(el(ﬁil_%”"e%d2‘°£‘("z"“?r"lfsg’P%'Fo H) Wzﬁ Gﬁmzﬁ%%méam dHp 7.27 (s
9.3.1.02. 1 04%8, hbathesa-NH). L0413t -813.(8z, 26lf, 3961 BHE 3BT M, 69, 3T0]N1Hj, S.

W ,; Danbek, e

Tdf | uor o- 1- (20(}/‘;” ox;%mém%oﬂ?g%szg’gﬂ ttk%ﬁggéﬁéf%ﬁwéf/ﬂsy&e[%ve ﬂ) M(?
5-trien- 10-Y] ? & hanone (150 ng, 0.524 mmol ), trinmethyl orthoformate (0.19
nm, 1.731emol ), pyridiniump-toluenesul fonic acid (PPTS, 18 ngy, 0.07 nmol)

and xyl enes (10 nmL) were conbined un gen and stirred at 135 C for
18 hours. The m xture vvas colfd tre% B ﬁg{gch H20 and extract ed with

“ethyl acetate. The ext®8 NGB M ed!. August 2004
WO 01/ 62736 PCT/ | Bo/oomszAmmmz:a,s,e@-mmAguEvabﬁ@cbuoﬁms@rmt Ogr aphy to
give an oil (110 TLC 20% xanes

D15- Oxa- 7. 13- di az@e?gé@/‘%f‘%ﬂ?@m%prf é”ﬁiq’g%oiﬁa i, Ko 1 B §y’6 1%6% dtraen
e 5 hydﬂgchpgﬁ il’deE'Q"CE 2, Bobert, M T. J. Org Chem. 1947, 522.)

Tnfl uoro-1-(5-oxazs, d.gnigb_qg_aiaeﬁ., P9 1€ a 3 6,
8- tetraene): q{dhapon,g’&@l é b dgd&a%%)%rsﬁé%% IS é}tfbgg% f’c"? ]19)‘

and treated QIYFSERA °') U"a?if’a |19 8P hC ipBQ 6 H’E Tq s BW‘?&%@I‘
mxture was wWangrd3sanl80.36 rirool) @as hdred uinder O a2t ot dT HeOresalohd-fas cdélbdifoed

h-H20 dr ;
\(Iamxt h egglrlntogﬁ;&as%@ﬁrﬁhﬁxﬁm%ci ﬁfgﬁﬁ%&ﬁég ﬁgﬁ i mngkgwé@&B %ﬁlg E;[er\tl\ﬁs
u

et hyl at %% i, K ed%w?‘t RO s Burdged gl uditerge cagnesairated o#ndt o
pH-10. The pehoematographe os Silicagéldal proiitiiabingi20 moetouts. Trd dﬂ w2 disbiveddinioRd

(Na2SO4), copee n 0 OB S el produce an
oi . (TLC 5% ne?‘tr‘]%‘ﬁ%‘?%% “é%’zq?’“’@'ﬁﬁq* 30 150 TS0l S fhen Robititeind
met hanol andREERIBRIAR; o Q?Q"FIBP” Provigech g gyhite (DQWWF- ()50tfh9~n43%)5 (TLC ethyl
concent r at edacesité Ry @th)j HNMR MO0MAD DMSAAG) 27 8, SaY, WisalBds WiH) s fiLanes.
After 18,00UkSs ut B, 3.10 (d, J = 12.5 Hz, 2H), 2.64 (s, 6H), 2.24 (m, 1H), 2.13 (d, J = 11.0 Hz, 1H). t-

Boc precursor APCI MS rve 340.3 (M + 1)°].

EXAMPLE 26
5,8,14-TRIAZATETRACYCLO[10.3.1.0%".0*9)-
30 HEXADECA-2(11},3.5,7,9-PENTAENE HYDROCHLORIDE
A} 1-{4,5-Diamino-10-aza-tricyclo[6.3.1.0°>"/dodeca-2(7}.3.5-trien-10-y})-2.2 2-tnﬂuoro-
ethanone

1-(4.5-Dinitro-10-aza-tn‘cyclo[6.3.1.02'7]dodeca-2(7).3,5-trien-10-yl)-2,2.2-tn‘ﬂuoro-
ethanone (3.0 g, 8.70 mmol) was hydrogenated in methanol (3¢ ml) under H, {45 psi) over
35 Pd(OH); (300 mg of 20 wi%/C, 10%wt). After 2.5 hours the reaction was filtered through a
Celite pad and rinsed with methano! (30 mi). The solution was concentrated to a light brown
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_product was collected by filtration (55 ng. 63%. '"H NWR (400 MHz, CD30D) 5
"8.47 (s, | H), 7.70 (s, 11-1), 7.65 (s, 1H), 3.41 (m 2H)25 AugkBt 2604 2H),
3.10 (d, J =12.5 Hz, 2H), 2.47 (m 1H), 2.15 (d, J =11.0 Hz, 1 H. APC
.M5 nle 201. 1)1 20 EXAMPLE 29

6- METHYL- 5- %%Adl%% DI AZATETRACYCLJ 9. 3. 1. 02' 10. 04' 81 PENTADEER!BOI8153 ¢
8- TETRAENE HYDROCHLORIDE A) 2,2, 2-Trifluoro- (6-nethyl

5-oxa-7, 13-di azatetracvcl of 9. 3. 1. 02' 0. 04. 81pent adeca- 2(10). 3,6,

8-t et r aene) - ebihiSRYSIESiZed (2.42 oTPE%) (TAEJDYe MethanpHE 0}, 76 -0:66). ROl MS e 286.2
0-aza-tricyclgie.i33.mpA2gdotteca-2(7), 3.5-trien- 10-yl)-ethanone (150 ng,
0.524 mol ), triethyl orthoacetate (0.34 nlL, 1.83 mmol), pyridinium

p-tol uenesul fonic aC|d (PPTS 20 ng, 0. 08 rrm)l) and xyl enes (10 nL) were
“conbi ned under nik o atefracyeie{16:3.1.0° ggdedH2 Yt ne

I sol ati on sndy d.gthgf@héon as in Exarrpl e 28C prow ded the title corrpound
(90 ng, 55% . 30 - atetracyclo[9.3.1 ;02.10 04
"8l nent adeca- 2( 10) g( 13?5%%‘:’??;&&%%% %F%‘Zﬁ)? Srign-19-yi}sd 2 g-tifiuoro-

- (6- et hyl 5-athanofe (590 mgazas armol evps stife@. iBTAF (2mil.1 04is diineaivad @edted with H,O
2(10), 3, 6, 8-tet | anol
(5m’) and L;%";'f:?%gg*ﬁ@m s aih SRy hyhE (@1 a0 i) B
stirred mixt d¥EeHA% fRed-5thgursg Tae fegetiop “I"ﬂ§lﬁ°§'ed &)f?@@riﬁﬂ"a{-'fétﬂ"et andsextiacied
di | ut ed Wi h witb@tiyhatetatet (3axct0el). ifhe ombihgtl orgarid 18fee waSwastRa wit H,OYHN 3 mR004
WD 01/ 62736 PR 0
concent r at ed, s é%?gn%lt@geﬁ az‘ﬁerg]aon %B%hﬁjmak%h%?‘y\gé ot g‘&%@%’ tér'i’r%' qe. 2"(‘ﬁC
10% met hanol |“Gﬂ|%6?‘2de( {48 yngRp0° ifs? 25%#%’@%#@@%&9 40)4W®. 1842166 °CDC] 3) S
7.40 (s, 1H), 7.26 (s, 1H), 3.05-2:98 (m 4H) 2.72 (d, J = 12.8 Hz, 2H),

2.59 (s, 3H, 2. 5(8rq4_k.‘l£-gwt (-ds ( 5 The oil was
di ssol ved i n nethdanol™ ana tr 0 W LI 3 ‘ ; BSESENS1 ) then
concent r atPed bydreghloride i v 4 i ni num of CH2CI 2 and sat urat ed wi t h hexanes.

After 18 hours, t he(s,snaduiczetenmiopiolal a2t ot kaldcal2l AY b 817 . JdidiRe)218% . APCI

M5 mle 215.2 rE 30 2-P
t

4- HYDROXY- 10- K@%c’fﬁf%%gygﬂ? i%’g%”%’) % - metRarol (2:0'mh and treated with

2(7) . 3. 5- TR BiRCP(231 maneA8yrmel) vy ERGMORIThEmixture was Wainfedio 7@ °Q fof 2-hbyrd,

r oxy- 5- am nom‘ea -cvneentrated,yedacek Guit . H,0020 ALy @fd eﬂ?aciéﬁ@.m éi‘H1 (e.u ﬂf‘ml) The

395¥é) et Q:Fbpang}a?gr W dn%d %{lgmco}tm ;%UJ én%ocrogge%% eé/ to give a hght yeligw oil (18%1_’
mg, 83%) which solidified upon standing (M.p. 138-140 °C). This materiai was dissolved in
methanol (10 mL), treated with 3M HCl/ethyl acetate (3 ml), concentrated and azeotroped with
methanol (2 x 20 mlL) to give solids which were recrystaliized from methanol/Et,O to afford
product as a white solid (208 mg, 97%). (TLC 5% methanol/CH,Cl, (NHs) R, 0.26). 'H NMR

25 (400 MHz, CD,OD) & 8.94 (s, 2H), 8.12 (s, 2H), 3.70 (m, 2H), 3.54 (d, J = 12.5 Hz, 2H), 3.35

{d, J = 12.5 Hz, 2H), 249(m 1h) 2.08(d, J =11.0 Hz, 1H) GCMS m/e 211 (M"). M.p. 225-
230 °C.

EXAMPLE 27
30 14-METHYL-5.8,14-TRIAZATETRACYCLO[10.3.1:0*".0*%}
HEXADECA-2(11),3,5,7.9-PENTAENE HYDROCHLORIDE
5,8,14-Triazatetracyclo[10.3.1.0*".0**Jhexadeca-2(11),3,5,7, 9-pentaene (207 mg,
0.98 mmol) was treated with 37% aqueous formaline solution (1 mi.) and formic acid (1 mL)

then warmed to 80 °C for 1 hour. The reaction was poured into water, made basic (NaQH, pH
35 ~11) and extracted with ethyl acetate. The organic layer was dried (Na;S0,), concentrated
and chromatographed on Silica gel to provide a yellow solid. This was stirred in methanol (2

-63-



pyri di ni um p-tol uenesuffonic acid (PPTS, 20 ng, 0.08 mmmol), pyridine (0.046
mL, 0.576 mmol) 15 and xylenes (5 nlL) were conbi ned underzsmdguwegernand
stirred at 135 C for 18 hours. After 24 hours, additional PPTS (50 ng) was
added and tg § |aI stirred at 135 C for an additional 24 hours.

Wor k-up as above provi ded crude product (145 ng, 0.375 ol )PQHIROKOUSS
conmbi ned with Na2CO3(s) (80 nmg, 0.75 mmol) in nmethanol (5 nL) and H20 (2
m.) and heated to reflux. After 3 hours, the reaction was cool ed and

di luted with wh} end tleatad suth rancHE el tdeed® @HROL 2 Alter aonééhtratc)n, théréoﬁtii wéreough

a cotton plu e 0

met hanol / &z%eﬁgﬁﬁﬁ:ﬁ%m@‘%t 2 BT e DIPHoL 02000 (2

et hyl acet at emgthancl ntNHat Ry @471 h & INMIR $4081Mkizg Cpﬁlahﬁ &7 hisn2iih bﬁO (ﬁeﬂhhﬁé,’ol? and
the sol ution was, 2r524.08 @1, od), EMWOrnE!I—@Q@Q% SH), 2r1@der SBHLH Bﬁt(d Ur-'(ﬁg) 4z, l‘iﬂ)” S

t he produc 10 n. (85 ng, 68%.

CD3OD) 8 7;9\3@?%9\%@ éz%%@’(&ﬁ&[ éi"%7"36 7.23 (m 2H), 25 6. 82 (s | "H),
2.99 (m 4H, 2.78 (m 2H, 2.35 (m 1 H, 196(d,J:105Hz H)APCI
MS me 313.1 [(M+ 1)+]. Mp. 125 13%,\,{,:@_@13‘48 . EXAWPLE 31

4- CHLORO 10- AZATRI CYCLO 6. 3. 1.0 3.5 TREENE HYDROCHLORI DE 30
A) 1- 4-Chloro-10-aza-tri eh-10- 1 -2 2
2-trifluoro- .ethanone RENIADECHAH |6CBET E TBAE eHUORIBE as f ol | ows:
QuSOt (4. 3 0) and Maly 4 Hrtgortl. & 50 dﬁz‘%—t‘i%c@gtj&#%@ggc}e%%@ﬁ,sﬁ% Lum
bi sul fate (NaHS 0|u X1

di ssol ved ‘in and added to the hot acidic solution over 5 35

m nutes. The preci pl4HDiaittodbiat@trisyioleits1 m?é]dedédalzmmfanm.ymtlg@ﬂ%@h wat er .

-66 25 A tet 5

0- aza- tr?gyil 0 %e Xgalo) éq] donHEGT%r%B&% g% g’ce?at%é(oﬁ% Qgszg 28 el ovese
et hanone (460 '“P mhaan ddl’%’@ﬁ‘l’ \Y@US“FWQI‘Q@D("@ a1 6 hekts. Jbﬁe'@mfe weed
-HCl sol ut 1&)n(cboledr‘a)1d tilwta vﬂth(b-lzed S0am1) u@nausrdadtémﬂﬁahmmh aaetSteIhuidneQ(e)i 25

sodiumnitrit (Ng{gog, &S tlng
'sol ution was rﬁ"dde %JJ’&%% ejor{ggs w%htgglﬂ%ﬁ gesc\ﬁvI %%8 %g

nmmol ) in condceREeNKaEd anpuriied Bxpizswn@tggrﬂw t@)eye an @il Wﬁum;gomam@@@%mmybn

- observed). Theretaemiekirnes (NIPROSHN was warned to 60 C for 15 nminutes, then
was cooled to roomtenperature and extracted with ethyl acetate (4 x 30
m.). After drying over Na2804 t he sol utlon was flltered and concentrat ed
to an 0||2ql\lh|ch B 262, 3 A GEreNE -5 {5 el D. 6l p26B 13 15ne
material el utw et hyI acet atel hexanes to give an 0|I (470 ng,

95% . 10 B 4-Chl °r2°2 ﬁ 9nfﬁ]%t%—1 4ci1y8roxy-? méo-Jm-aza-tncyc%%eé: ? 0~ ]d%deScaEZr(})%%-tnen 10-

drochl ori de
yl}-ethanone (575 mg, 1.82 mmol) was hydrogenated in methanol under a H, atmosphere at

(45 psi) over 10%Pd/C (80 mg) for 1.5 hours then filtered through a Celite pad and

25 concentrated to white solids (450 mg, 86%). (TLC 5% methanol/CH,Cl, (NH) R; 0.6). '"H NMR
(400 MHz, CD50D) 6 6.67-6.59 {m, 2H), 4.12 (m, 1H), 3.73 (m, 1H), 3.73 (m, 1H), 3.51 (m,
1H), 3.07 (m, 2H), 2.24 (m, 1H), 1.94 (d, J = 10.5 Hz, 1H). GCMS m/e 286 (M),

C) 2.2.2-Trifiuoro-1-(5-0xa-7,13-diazatetracyclol9.3.1.0>" 0*Jpentadeca-2(10).3.6,8-
30 tetraene)-ethanone {Goldstein, S. W.; Dambek, P. J. J. Het. Chem. 1990, 27, 335.)
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0* Jdodeca-2(7),3,5-trien-
10-yl)-ethanone (150 mg, 0.524 mmol), trimethyl orthoformate (0.19 mL, 1.73 mmol),
pyridinium-p-toluenesuifonic acid (PPTS, 18 mg, 0.07 mmol) and xylenes (10 mlL) were
combined under nitrogen and stirred at 135 °C for 18 hours. The mixture was cooled, treated
35 with H>O and extracted with ethyl acetate. The extracts were dried (Na,S0Q,), filtered,




1- (4-Chl oro-10-aza-tricydo[5.3.1.02, 7] dodeca-2(7),3, 5-trien-1 0-yl)-2, 2,
"2-trifluoro ethanone (470 ng. 1.62 mmwol) and Na2CO3 (344 rpg,Augugd200aol ) in
met hanol (30 nL) and H20 (10 nmL) were heated to reflex. After 2 hours, the

.reaction wag, @ganﬁi and diluted with 15 water then extracted _w th ethy
acetate (4 X dried (Na2SO4), filtered and concent r attéd/{B81 Q"?%I I ow
oil. The crude material was treated with excess 3N HC ethyl acetate and

concentrated, then dissolved in a mninmmof CH2Cl2 and the sol uti on was
sat ur at ed widohcenlreted aes parifidd ¥ chiromekograptyeto gbieianroil (0104md) URS. (The FovoeHat was

collected b 5 429 . 1H NWR (free base) (400 WHz, CDCI3) -
8 7.15 (m gaﬁ)gﬂaeme%'{e @,éﬁgy 80 H, /()1H), 3. 00 (20 2.94 (m) ElH), 2.68, (m :

2H), 2.38 (m 1H), 1.92 (d, J = 10.5 Hz, 1H). 1H NMR (HO salt) (400. Mz,
‘DVBO-d6) S 7. 30- DI200%nAT. 1B liizatekadRioR. A H0X 0 ph dea-3(A0Y3.6.8-tdthene 1. 89 (d, J

= 11.0 C M5 rn/e 194.1 [(M+ 1)+ EXAMPLE 32 25
10- AZATETSCY(%%%D’%@% 02' ' 1DODECA-2(7),3.5-TRIE No4 YL CYANI DE

HYDROCHLORI DE A) 32.2Trifsgee- 1f-axed. Brdiczateencsciald 8. 1003 7.0 erotadeca-2(10).36.8+ i en- | 0-
(% 2 2- '; rifl l!étfa@ne)ﬁétﬂih’ﬂﬂﬁw ]1 g g 047 Mol was SFWEG in methanol (5 mL) anc{ tre?t\led with 20

aza-tricyglo Q rie rifluoro
et hanone (5 ([:8 ‘%? r%zrom Sif ?‘ é((gé%f .Z‘EF ?‘ﬁ“"’aﬂﬁq éw%’ﬁ)"’bﬂ'ﬂ?ij RHICEAPT 4t ed
H2S™ sol ut ihews '{QD‘C@ﬂmQ}U to h@lﬁs clidgedwith d-Dag extrected wt ety \aicetateq 3 xctoumion of
ISD 0?' um njot 1 ithe prdiadiWa: ekihftibd Mo aquéoNTRR| doliibn tﬂ%@ld %L){Wﬁlcmwésﬁﬁg wnth

ot assi umiq sol ution (0.
added over g’yﬂqcﬁfﬂ 6'8”(%85%‘??%‘%‘%%‘%‘@3%8?%?@6%93 sc%'i‘é" §°é’§h'| 0 e prg‘?ﬂcht i on
was, war ned masr mleénw@‘r eﬁﬂm eacalatd €3 ix rd@d MLy ldoadr {Na,$0g, rcéntramdvvaxsd
auenched 55 Rt e o OB ALRARS O, WS Y
X uti o

concentrated to ?ﬁéé’li V’B?/\ﬁﬁsrc’lﬂ’eé}ﬂ @ﬁhéfgga 723?9 Wg(?ﬂ's’f lfﬁﬁha%t?)(f/ ghinen
PCT / | BC]11500E@@eoﬁmmmtr@gma@hminmO&Hiszanq;e:hturatad pit uexgieesa Mei-hamom lthe (260

379 . cht%%s’o gyﬁ SX%%S ‘lﬁzrugﬁ-t (fga MHE'ACﬁ ;053 8373k Sy,

perforned as above yie

tricycl of 6. 3.79 (%)2"H7I7cﬁ§d§é'z§023(4%)( ?P?é’ﬁ-ez"@(ﬁ Mﬂbbxﬁ?ﬁ@za%!ﬁ)ﬁﬂé(mr%I yl 5
ester 1-(4-bkadgd, JJG*‘Blzaii,nH):ﬁebﬂQlﬁnﬁeﬁm(m[mdoﬂ}eca 2(7). 3,
5-trien-10-yl)-2,2,2-trifluoro- ethanone (5 g, 13.1 mml) and 37% sat ur at ed
aqueous NHAOH solution (50 m-) were stirred in nethanol (250 m) for 2
hours -t ®8n concentrated and azeot r opE¥AMPEER2% et hanol (2 x 50 nL). The

resul ting product wasgMETHYES-OXA-113DHZBTETRACYE OT8.3.1 878 otfeated with

saturat ed PENTADECA-2(10),3.6,8-TETRAENE HYDROCHLORIDE

A) 2.2 2.Trifluoro-1-{6-methyl _5-oxa-7,13-diazatetracyclo[8.3.1.0%>%°.0%*
2(10),3.6.8-tetraene)-ethanone

25 2,2,2-Trifluoro-1-{4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0> kodeca-2(7), 3. 5-trien-
10-yl)-ethanone (150 mg, 0.524 mmol), triethyl orthoacetate (0.34 mL, 1.83 mmol), pyridinium-
p-toluenesultfonic acid (PPTS, 20 mg, 0.08 mmol) and xylenes (10 mL) were combined under

entadeca-

nitrogen and stirred at 135 °C for 18 hours. Work-up, isolation and purification as in Example
28C provided the title compound (90 mg, 55%).
30 _ '
B) 6-Methyi-5-oxa-7,13-diazatetracyclof9.3.1.0%'°.0**Jpentadeca-2(10) 3.6.8-tetraene
hydrochioride '
2,2,2-Trifluoro-1-(6-methy! 5-oxa-7,13-diazatetracyclo[9.3.1.0%"°.0**Jpentadeca-
2(10),3,6,8-tetraene)-ethanone (90 mg, 0.30 mmol) was stimed in methanol (5 mL) and
- 35 treated with Na;CO; (61 mg, 0.58 mmol) in H,O (2 mL). The stirred mixture was warmed to
80 °C for 2 hours, concentrated to solids, diluted with H,O and extracted with ethyl acetate (3
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~ acet at e/ hexan

10 Na2C33 solution (15 nL). To this was added di-t-butyldi carbonate (5.71
g, 26.2 mmol ). After stirring 18 hours the reaction was taseaigdt dddsh H20 ( -
50 nmL) and extracted with CH2C.2 (4 x 30 nL), dried (Na2SO™4), filtered, '
concentr at romat ogr aphed on Silica gel (TLC 20% et hy

%g{s}?n?g provi de product as an oil (4.9 g, 98%. llﬁrﬂéf”““lﬂ )
4- Cy-ano-10-aza-tricvcl of 6. 3. 1. 02; 71dodeca-2(7).3.5-tri ene-10- car boxyl i c
acid tert- butyl ester (Uilizing the nmethods described in: House, H O.
Fi scher, W R40JnL)OT§e saipfisrrwas driegdNa,SQ@2epnrertatenl fntiGBromgtogiaphéd om®ilida gehd’

NaCN (59 150
R b I At e
1

4-i odo- 10- azan A0ds: éﬁg%fadﬁm%&gaz(ﬁ)‘HBQ{izﬁ |Je'n@81UZc?z§9tﬁa§&/ﬂsi Faci d
tent-butyl esX4sr(m( 28R 188(d,0=805Hx JH)in DMF (3.5 nlL) and the m xture was
stirred for 18 NOUs diwad Blsdived i ABmERRGL Aoty g%ﬂ%@%t@ggfea%.% e

50% sat ur at ed aqueous sol uti1on and extracte

acet at e/ hexarfgecepiatgd. SH'T‘WL') a miipp offhaCh@nd Raioraied with hexapest Aftan 18 hebrs, the
concent r at i omprddoet warsediketed bpfitraten [ @tneg) 18%). Oﬂkﬂmwstrﬁglzw@iﬂum(ﬁﬁ 1'd.p. S3%Pc. (TLC
20% et hyl 25 acetate/ hexanes R 0.28). 10_Azatricyclol 6.3.1.02. 71dodeca
2(7),3,5-trien-4-yl cyani de hydrochl ori de 4- Cyano-10-aza
tricyclo[6.3.1.02, 7] dodeca-2(7), 3, 5-t EXAMBLEI30 car boxylic acid tert-butyl

ester wasptreat ed W|th 3nmomwymmmycm3w med to refiux for
2 hours, then Q@BE&EQ@QS'T%QE% MD hanol which

was saturated vmth Et col l ected by
filtration (49 ny2.223Wjfiucrofi-Arrreycoaning:10-DIBGYCB). 180°Yd6cai2(7) 8, 5-thdr), 7. 86

g E{; 82. T';) 10-gf-etharidhe( @50 #g) 0.584 4omdif] 2 ﬂlxorobangyl '%lon&emk'a 07 ‘?’nLBQU Ggﬁnoﬁ m

268-273 C. nb@%f@"hﬁsﬁfﬁ‘eé'g@f Y ‘éaﬂgf‘?é'@ Mﬁ'ﬂ%@ %@AR)PE@‘?,BWBD')

10- AZATRIIEYCa® ®ie®es (SonL) weERBORIN2d Undgr Grdden Bhi stiriled at 135 °C for 18 hours. After 24

5- METHYL- 1, 2 ' é)ﬁz,% Rl 02
7] dodeca- 2( 7;:%??6%&%%&10 am )F%' Feggg%ﬁ%{r%? ?I%er&@1§£;§£°? E%gdét%né

mol ) was st ¥=in 8'9‘H’3rﬁ§l P9 produeh (12718 OZFP TBmAY Mhisk s i de
(382 ng, 5. 5combihed withdNabe@xs) (80487, TS nGnd))on methahol (EmE) m:ldﬁd (2l Bicheatedt ur e

was war nEd Meﬁtﬁ‘cf | Aker 3%&? tf@ﬁeéﬂh&{’&fgsscoowaeanﬁ AGLd Qith ‘)ggrﬁ.r 2R legtpactegr :'th ed

th HZO t W th t at
(Na2sr) 2B BBt FG bl oty Goubh o Giranive fen SUPTRomeREa G remoa=basnisE)
This solid V\mmudﬁfd@%lmﬁbbnplfcm% i(NHNe THe crlide) matadbl wae rbatad with lexase BN HEO
chloride (0. Ry El:etatg aftd GonBIbted ARch HRENEFN Ltk of Akthdfor BRES solltlf was

reacti on was coo S
saturated with Et,0 and stirred. After stirring 4 hours the product was collected by filtration

(85 mg, 68%). 'H NMR (400 MHz, CD,0D} 5 7.99 (m, 2H), 7.59 (m, 1H), 7.36-7.23 (m, 2H),
25  6.82 (s, 1H), 2.99 (m, 4H), 2.78 (m, 2H), 2.35 (m, 1H), 1.96 (d, J = 10.5 Hz, 1H). APCI MS m/e
313.1[(M + 1)) M.p. 125-130 °C (subl.).

|CD

EXAMPLE 31
4-CHLORO-10-AZATRICYCLOIB.3.1. 0’"7}_DODECA-2(?} 3,5-TRIENE HYDROCHLORIDE
A) 1- 4-Chloro-10-aza-tn clo 6 3.1.0*"Idodeca-2(7).3.5-trien-10-y1)-2 2 2-trifluoro-
.ethanone

30

Copper{l}chloride (CuCl) was pfepared as follows: CuSO, (4.3 g) and NaCl (1.2 g)
were dissolved in hot H;O (14 mL). sodium bisuifite (NaHSO;) (1 g) and sodium hydroxide
(NaOH}) (690 mg) were dissolved in H,O (7 mL) and added to the hot acidic solution over §

35 minutes. The precipitated white solids were filtered and washed with water.
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treated with H20 and extracted with ethyl acetate. The organic extracts
“were washed with water and saturated aqueous NaCl sol uti @5 Auuse2D0ENa2SM)
and concentrated. Chronmatography on Silica gel afforded product (50 ng,
.0.15 mml) 5%e hyl acetate/hexanes Rr 0.18). This product was treated
with 2N HOWHEVRERS! * (10 L), heated to 15 70 C for 1 hour, RCHIRSH00153
concentrated and recrystallized from nethanol | Et 20 to provide product (15
ng). APCl MS mie 242.2 [(M+ 1)1. EXAMPLE 34 0- AZATRI CYC

LOT6. 31. 02- 71D®E@44@&.&.m.&a5ncyfﬂfébhz@27dodécaa %\QN&MBMQQE Al

U ALy add b6 LB b RN 6 e el bkt
2(7),3,5-tri mumanledzto@“gam treatmrtsuaeqoh&m@oqmsutntqgvaNlozmmﬁmQ) incth® Ac Cl

'(lo 68 ni, ﬁlf)(m?ﬁg amwlagée g@ltﬁéﬁhﬁlﬁﬁ buuuda%s@adeatac@@zobrnegab%ae%taQaes%ﬁbedt

al um num orl1 ae ow m Xture
was stirr "936 m'ﬁ'ﬂ?aeér{ ?1"5ﬁrﬂ% r'é(g ?%E’Pg {%é'n'zri’de ?ﬁ Wﬂ'ﬁ%%(géalfé%%""
NaHCO3 sol ut p'mrvem t Ete resyltingi salytignOvasrwanmed to G0h%E for 13 miretesather ias acdledltoni t h

CH2CI 2 (3 X Zfdmtenperditfe SR cted witd 8lh I%étal@r(«! ?Qo miL T A0 Bryihg 0L )s ) R T hen
-concentrated to a or 30

' B)--4-Acetyl ¥ ‘1@'°ﬁz"éastarlr‘]tg@9@"8f8"°§“"ftﬁét° Td‘gg‘é'?,’%f‘ e fitesedsthrquah ReSilies. gask Woxy | i
c acid tert - relpwove bassline materal eldingtwith 500 ethylmcetatetpgdned B. gelan@2 (4 70d0s] 06%).
2(7),3,54prien-10-yl)-2,2,2-trifuoro- ethanone (1.3 g, 4.37 mml) and 37%
aqueous NH4CH sol ) | nmet hanol 30 M) for 3
hours, then conceRt¥s : ohGdldodecar2()3.a-trane hy logidei ). 35 (This
product coul d be a«mcuomem aza»mmdfmm%(]dodebamnmlwmersanyl;-m zrtmubroexaﬁm e.)

‘The resultin tm eat.ed W|th
satur at ed aqﬂg%r&ggq%(x%a‘% Zsrt'ulngl 9&& NQC&EM "%%3%/’%%‘%@%5%% '380/

~sol ution (5 M9 (1078Lvwre hepled 'ﬁd?ﬂé‘& ditert2 vy thei reentipe was eodiad nd Qj'uteswﬁkl

mol ). ARS er watbi then exgradted ittuetayl atehﬂe (42a4d b)) dﬂmﬁ(N’ﬁa{Smx @iRbridd by ddAbntra@d L) ,

extracted w g;hy ( ent rat ed
and chr omat oltgr agE%g'l 6. ﬁ're o?/rla%e an nalqu'é qe %I é[JT E@ &%/a‘é
acet at e/ hexatrosentiated. 315 dissolved in a mmlmum of C Clz and the sclution was saturated wuth
C) 1- ( 10- Az at kéxenyes aﬂd&.uaecl Bfter' siciagl@ tRurR (17 prdddt Wab %&teﬂfeﬁ'b}rﬁitraﬁéﬂ”‘ﬁ@@%

hydr ochl ori dg,, r v c
2(7),3,5-tri ‘gz’e? 1@@3’ ﬁg)%gfgeé?%&glhhd%@b?[ )osufﬁl{"ég%ér?dc% @O?nﬁo %65, rﬁﬂf’r) was
treated #Pt #%&%Sﬁi)%ﬁﬂﬂm BON3,88 (s dHht1 @24t Tad-Friid, tH). ‘FONMR (HCI sait) (400

MHz, DMSO-dg) 6 7.30-7.20 (m, 3H), 3.30-3.15 (m, 6H), 2.37 (m, 1H), 1.88 (d, J = 11.0 Hz,

1H). APCI MS mv/e 194.1 [(M + 1)'].

EXAMPLE 32
25 ~ 10-AZATRICYCLO[6.3.1 0*"IDODECA-2(7).3.5-TRIEN-4-YL
: ' CYANIDE HYDROCHLORIDE
A) 1-(4-|odo-1o-aza-tricvclols_a.1.02-’1dodéca-2(7).3.5-trien-1o-wy-z,z.z-trmuoro
. ethanone |
1-{4-Amino-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7), 3, 5-trien-10-y1)-2,2, 2-trifluoro-
30 ethanone (500 mg, 1.85 mmol) was dissolved in H;O (5 mL) and concentrated HS0; solution
(0.5 mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (140 mg,
2.04 mmol) in HO (2 mL) dropwise. Potassium iodide (460 mg, 2.78 mmol) in 1N H,SO,
solution (0.5 ml) was added over 10 minutes (reaction becomes dark red). The resulting
solution was warmed to room temperaiure and stirred 18 hours. The reaction was gquenched
35 with NaHSO; and water (pH 2.5) then extracted with ethyl acetate (4 x 30 mL). After drying
{Na,S0,), the solution was fitered and concentrated to a yellow oil which was
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for 1 hour then concentrated and dissolved in a m ninum of nethanol. The
resulting solution 10 was saturated with Et20 and stirred5 Aidgust 2AB hour s
the white crystalline product was collected by filtration (81 ng, 54% 'H
NVR (400 Mgo o®s0d6) i 9.75 (br s, NH), 7.89 (s, 1H), 7.88 Ciﬂﬂ 3

Hz, 1 H), 7.74 (br s, NH), 7.44 (d, J = 8.0 Hz, 1H), 3.33 (bf “2]115’ 3. 22
(br s, 2H), 3.00 (br m 2H), 2.54 (s, 3H), 2.17 (m 1H), 2.02 (d, J = 11.0
Hz, 1H). GCMS Me 201 (MF). Mp. 198-202 C. 15 EXAMPLE 35 10

AZATRI CYCLOF ghpmatggpapnedhOpERiisa 2qef 1o prosgidg R Flow-dlL (28YDROGHIIR(TIE A)% Al i C
acid 1 0-tri fdchatenasnct®; a76):(a'5.4 g:b&leq)eaer%e@%sab&@ Rfdd 8 g/gBg>-Lrien-4- |
ester 20 1-(4-Acetyl- 10azatr|cyclo[63 . 0Z- 7] dodeca- 2(7) 3, 5-trien-|
0-yl)-2,2,2-trifluoro ethanone (2 g,.8.41 nnDI) and 3- chloroperoxyben20|c
aci d (mCPSA) ( 7. Bigf-lods1Graasitiicycials 3e1.0% Idodecal2(7h3. SRk ic_} med
to 40C forg 1&sfapurs. The m xture was cooled to roomterrperature then

t ted with di methyl , d st d 24

h(r)ﬁfsfa T\rllme reslulnfiQé"ﬁ‘#‘g’({qﬂz@t’&é’\@g@éﬂl('ogddqdﬁ%g(? l:%5 H‘ﬁﬂ' 19%({9] 3@:&‘%@5";2]%%5
Na2CO8 sol ut ietran@f (610 63.frimmol) tahe 87 % satueatddouesusNHEOB Golution(56 GnUy wpre stived
organic | ayer,n H@Fhaﬁ@s(ﬁ‘ﬁﬂmﬁ Y QR the R ANREMAPAE B e ?:?Agléb AR n(e%ﬁ)ﬁofl@ %%8

t hen dr| ed 5) filtered and concentrated to an ol
69% . (TLC e THe JPSHtag rodictawas stiged & ha-glioxaner (7§ ghld -2nd Acegteg vith. sgblr%tqca tri
clo 6. 3. ]JOOZNadmaﬁoﬁ(w nil-)1 T tis-whe added BBbatyIllicatbarateAS 71 igh 282 hfhol). After

10-trifluor O%ﬁﬁgz'is ﬂ&:r?ﬁn? éaettoﬁmk%ﬁe@w&n 9% (t{drﬁg%% gﬂ?a%. w?\hg g.if ks

ester (QOOCQ was stirred

aqueous NaH )dé‘ﬁ‘i’ (Na3). (ﬁ![ e‘i'ﬂcgﬂceﬂﬁte‘h@dWB{?F@mgfﬁﬂ’éveb@'lﬂa@el/ﬁbC 20% ethyl
concent r at ed acalatetibatiesyitd brovii(produdt #dnci¢d.ed, 9ged)t h CH2CI 2 (3 x 20 nlL) then
dried through a cotton plug. Chromatography on Silica gel 35 provided pure
product (420 ng, 549 (TLC 5% net hanol | CH2C1 2 RT 0. 44) 'H NI\/R (400 MHz,

-70 25 A§ust 200&8)viCrancdS-pastrowiols. ko071 vdera-2(Ta, Siien acig) terts. 70
(m 1 H) 6 _Qﬂ(@grluil&lng 41e3ﬁetlﬁdns desdribed ih: BdudeH. & ; iischet; ﬁBF(mO U))em 3.21
(br s, 19";691§565 , 309(m|H),238(m 1H) J =
110Hz ? AzatrlccI0631027dodeca2735tr|en4ol

~ hydr ochl or| de 5 2CaCH-(19§ mp.ub2 bomof)end yNRCHK(PS 1Y, A221- mmpl wetenfddntinel . i Ary

7) dodeca- 2( 7pumg, Evﬁu)laaeuéaﬁnealths@b@%%\smz( EbEh o&u&&ézmﬁl}mg’\ﬂﬁo @ 5%&%' ;’)ed
nmo

:igdr \r,]\,gﬁ " ![ /S‘lj-i /S%d‘? %W%C!Oléhﬁgt eq%%Z%'\g&%%%—%émoxyltc ac1d tert-butyt

ester (232 mg, .6 mmol) in DMF {3.5 mL) and the mixture was stirred for 18 hours at 150 °C.

The reaction was cooled and difuted with 50% saturated aqueous NaCl solution and extracted

with 50% ethyl acetate/hexanes (3 x 30 ml). After drying (Na,SQ,), filtration and

concentration the product was isolated by chromatography (86 mg, 50%). (TLC 20% ethyi
25  acetate/hexanes R;0.28).

D) 10-Azatricyclo[6.3.1.0*/ldodeca-2(7).3,5-trien-4-yl cyanide hydrochloride
4-Cyano-10-aza-fricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl
ester was treated with 3N HCI ethyl acetate (6 mL) and warmed to refiux for 2 hours, then
30 concentrated, dissolved in a minimurn of methanol which was saturated with Et,0 and stirred
18 hours. The product was collected by filtration (49 mg, 73%). 'H NMR (400 MHz, DMSO-
ds} 8 9.66 (br s, NH), 7.86 (brs, NH), 7.74-7.70 {m, 2H), 7.49 (d, J = 7.5 Hz, 1H), 3.33-2.97
(m, 6H), 2.17 {m, 1H), 2.01 (d, J = 11.0 Hz, 1H). GCMS m/e 184 (M*). M.p. 268-273 °C.
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.concentrated, diluted with H2O and extracted with CH2ClI2 (3 x 20 nlL) then

dried through a cotton plug. Filtration through a Silica 25Augusti®0Qs ovi ded

an oil (10% net hanol t CH2C12) which 10 was treated with 3N HO ethyl acetate

(3 mM-) theypegwesntrated, dissolved in a mninmmof net ha% #/&ﬂ yas

saturated with Et20 and stirred. After 18 hours the white crystalli 3

product- was collected by filtration (10 ng, 26%. 'H NWR (400 MHz, CDOD3) 5

7.16 (d, J =80 Hz, 1 H, 6.80 (d, J =2.0Hz, I H, 6.72 (dd, J =

'8.0,2.0 Hz, | H), 3.32-3.28 (4H), 3.0BXAMRLE33 - 14 5 12.0 Hz, 2H), 2.32

(1 g‘ 3%8H%a 2. ;)BC(diEXJA Ng.L(iEg;.A__mmcvmgms.m@@ouscm'm),m REhGMIY- 1)']. Mp.
ec. : ,

7- NETHYt _- 5- OXA- S. 13- DI AZ sh& s QEAQIALOLE HYDROCHL ORIDE

"PENTADECA- 2. 4( 8) . 6-&yanE10seNicyriMBROCTIARISCE20 3 Atrient-10-carbidic acid tert-butyl

yl - 5- hydr exy et6-(88@mb . 1. Eoimon Wls Sirkd AethHhRAEE ALR (T0 thid hiarblyl Sind AydYochibride?: 2

2- fifluoro- &?gano% Aceti cC qagl((d% 6 | ,

10-tri I uor oe&t P10 HYL). 219 Mo J242 M9, 685 Ml y5ieaadded)and the ymixturs. was |

ester (800 wgmeR. tgBefiuxphierAaminues) theadaalipn wasrt@llegl, dilbte@ with H;OGmd raxpdctecand

war med to 17 &yl adetatBO¥hS orgdhiSIaPlr¥al ldfie 0 .

aqueous HC scglﬁg{j on b rrL%l,g_lsgxt!r?gct gd,zdé\ﬁgf,t ﬁ%ﬁ@%ﬁ%ﬁ%%ﬁ%aﬂoﬁ

(Na2SO4) . ChPUfat'8dP% @"&‘F dorTEE SBif W3S digseler pgyridingyyd miy endtreatadwith agetw at e

Rr 0. 75) 10" Hehidvidte (Q10DmMIVHE4 15 GRGHBIndSEBMEBto (180°Clfo5 1) houts? . Tha réagtionOwastdooled . 53

(s, 1H), 6. ; - . ( 28

(br s.-1 H ,§%téﬁ;§%@%?ﬁléaﬁ% ftﬁmq%"%%m(ﬁo%%?@%'i %""@?’ﬁm@fe %’?@f”(‘ﬁ?‘ d, J

= 11.2 Hz, 1v&%" galirgied) aquepys, Jyad

1 seluiongr grieds (N3.SQa)jrandj reionesnisetad. 1
- 10- aza-t r i QhroinatofraBhyl .cB2 Sificd - getl oaftoeded 2 prbdict S ¢0r ingj)- .85 mafo)angs® ethyi
1- (4- Acetyl - &4 solm. B BRIk p z )
3,5-tri en- 10%&%%’?{“23’ 9??&%&?&%@"8{‘%5%?%‘39 ?"i@gﬂcr%%%né&é (19} heated to
hydr oxyl &% n for b §ouyry cooled; topgeptrated, apd ssasiaiizeds e dpethanpllfQio plovige
mol ) wer e cwodlich@ld mgh ARCIMSwale 2442+ ayd H20 (1 nL) and warmed 35 to 65C
for 18 hours. The m xture was cooled, diluted with H20 and extracted with
ethyl -71 .25 August 2004 WO 01/ 62736 PCT/I.BA /00153 acetate which was dried
(Na2SO4), filtered and concentrated tEXAMBE&Sde a yellow oil (177 ng, 93%.
- C 2 2 2-Trifluoro-7-Mth | -BuoraatrcYyolomzai.e¥’opede 9. 3. 1.02.10.0

entadecagy 5 2, 4L8), 6, 9- bl £ 8GRa=EL VAP BPHANONE HYDROCHL ORIDE

-2 2 2-trifluoro-

ethanonhe
1-(10-Aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y1)-2,2 2-trifluoro-ethanone (253
mg, 1.0 mmol) and AcCl (0.68 mL, 10 mmo!) were dissolved in DCE (3 mL) and treated with
25  aluminum chioride (AICl3) (667 mg, 5.0 mmol). The resulting yellow mixture was stirred for 30
minutes then poured over ice and saturated agueous NaHCO; solution. After stirring 20
minutes the mixture was extracted with CH,Cl; (3 x 30 mL). The organic layer was dried
through a cotton plug then concentrated to a orange-yellow oit (255 mg, 86%).

30 B)_4-Acetyl-10-aza-tricyclal6.3.1.0%7
butyl ester
1+{4-Acetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7), 3,5-trien-10-yi)-2,2 2-trifluoro-
ethanone (1.3 g, 4.37 mmol) and 37% aqueous NH,OH solution {10 mL) were stirred in
methanol (30 ml) for 3 hours, then concentrated and azeotroped with methanol (2 x 50 mL).
35 (This product could be converted to an HCI salt directly: see the next example.) The resulting
product was stirred in 1,4-dioxane (20 mL) and treated with saturated agueous Na,COs;

dodeca-2(7).3 5-triene-10-carboxylic acid ter-
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The above oil,

2,2,2-triftuoro-|-[4-hydroxy-5-(I-hydroxyi m no-ethyl) - 10- &sahugust 2004
tricycloj6.3.1.02, 7] dodeca-2(7),3,5-trien-10-yl]-ethanone (177 ng, 0.54
mol ) was swoni/egizsn DCE (3 nL), treated with triethylamnn 2.8
mol ) and acetic anhydride (Ac20) (0.3 nli, 2.8 nmmol) then glicl(’l?lrﬁe&}:{mf?
hours. The reaction was treated wth H20 and extracted with 10 ethyl
acetate. The extracts were dried (Na_28042_. filtered and concentrated to a
yel low oi | iRluERP (RBL)gT & this wasrdded dirtihybyifisersonsia(103 gnd.y4 anmebl) rAdtet efidringi 2 h
60% NaH i n oiHours3thereactidn @&s treama Yith WO @0 i), dxtrhdidll vhith ORLDISw 288§ @nad 60%

NaH in oil ' t Lxfure was stirred 2 hours. The
reaction vva\é\qﬁazles%iﬂg@%?ﬁ@é@%“@twmgﬁgjgggbéﬁa% R ({3%‘% quor@1 (TLe
acet at el hexarfg%"‘{‘wﬁce%e’mx?’.‘esﬁ\ 56} gani ¢ | ayer was washed with H2O (3 x 20 -
m.), 15 drs ed (Na2SO4), filtered and concentrated and chromatographed to
provi de an oil (4001 . _5_9)l 7- Met h :
5- oxa- 613-di azat etTa U O A O I O R OB 4-E513000E R :
" hydrochl oride 20 Wrfdetvkitharattrieycinlbt3 ol Sdetiese2i7habHriene-F-earpbyali® Grid tert-butyl
2,2,2-Tri fl ueser (Aobkighyb3 Rl dabtrdded mm@&eésetsnmbmyx%céaéﬁga wlaeg 0 F0eY
e co

[
] pent adeca-2,4 6, 9-tetraene-ethanone was.converted to f oound.
T, Mns 1 r S Hebne, boTkEAEIa 2 RS R i By o) mettanol P asuinaion
di ssol ved0i nwas patiated with ELClaRCERETanh iAder Wdisurs dewhite eglstaliiidprbducpngscondutd
stirred. Aft ey fiitSion@Uig H4B8 WoNMR G@60/SLAIdM | e %y
filtration (1% r_T_gSOHI?S% %ve?ﬁl ). ' IfNNRngghzﬁ-&?ﬁﬂ%gg%hg%b§§h§% s, 1
H, 7.63 (s, 7550324807 Galby iy NHy.44 (o, 45 §QHz, JH), 3.33 (bas, @), 3.22 (B 5. 281).08
Lt s RS A 0 D DI e 1
30 HYDROCHLORIDE and 4" 1- METHYL- | H- PYRAZOL- 3- YL - 10- AZA TRI CYCLO 6. 3. 1. 027
DODECA- 217 3 5- TRIENE HYDROCHLORIDE | - (4
Acetyl -10-aza-tricyclo[6.3.1.02. 7] dodec&xAMPLe355-trien-10-yl)-2,2,2
trifluoro- et hanor;g_géé-”g,::gcq é@.%ﬁgﬂbboﬁeg-zﬁ!g%t '%E_E!fl grﬁg ﬂg Ei 5 hél acet al
(DIV:?.-DI\/A) (4'0?’-ti D eT 10" e Eg"erihl
cooling, a crysta Mg UG aoit JDtruproggetyi-10-g 1.0 sica Q60 3\l ttign-evihy
acetate (690esw, 58% -72 25 August 2004 WO 01/62736 PCT/1BO | 00153 The
above sol}jd, . At 27 i .
3-di et h)% ani no- 1 {41-6cettyr|'|1? POgSe {eet?ﬂo 1199%9?312{79'_?'8‘)’@"61[06‘/.')3'21'.2'6'5'9?}"- .
dodeca- 2( 7) , #h3one (204 Byl yramelh pech Srbloroperoybengoic GeBEMOBBA) (Tdsg,cdsmeloged in
et hanol (2 miverp stidein OHeEH @0 i) thid Mimidd!to 804aBO18 Hodrsl THE Mixafth WRLBShIWio
met hyl hydr an%br“%er('lgergumler} treJehtF with dimethylsulfide (Me,S) (3 mL, 40.8 mmol} and stirred 24
hours. The resulting mixture was poured into ice and saturated aqueous Na,CO, solution
25 (100 mL) then extracted with EtO (4 x 40 mL). The organic layer was washed saturated
aqueous Na;CO, solution (3 x 40 mL) then dried (Na,SO,), filtered and concentrated to afford

an oil (1.83 g, 69%). (TLC ethyl acetate R, 0.80).

B) 2,2.2-Trifluoro-1-(4-hydroxy-10-aza-tricyclo[6.3. 1.0 )dodeca-2(7),3 5-trien-10-yl)-

30 ethanone : .
Acetic acid 10-triflucroacetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-trien-4-y! ester
(900 mg, 2.87 mmol) was stirred in methano! (20 mL) and saturated aqueous NaHCO,
solution (15 mL) for 48 hours. The mixture was concentrated, diluted with H,0 and extracted
~with CH;Cl; (3 x 20 mi) then dried through a cotton plug. Chromatography on Silica gel
35 provided pure product (420 mg, 54%). (TLC 5% methanol/CH,CI; R; 0.44). 'H NMR (400 MHz,
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resulting mxture was warnmed to 70C for 4 hours. The m xture was cool ed,
diluted with water 5 and extracted with ethyl acetate, dri2sdAghalB04) and
concentrated. Chromatography on Silica gel provided a 311 mixture of

.regi oi sonen cts (130 ng, 68% . (TLC 50% ethyl acetat

0. 40). The‘g O\%\?)%F'l (130 ng, 0.388 mmol ) and Na2CO3(s) (82 Mﬂﬁgﬁml)
were stirred in methanol (10 m-) and H20 (5 nmL) for 18 hours. After
cooling the reaction was diluted with 10 water, extracted with CH2Cl 2

dri ed throughCRCigGtR(mphdy samdmcuﬂc&az (rat ). 43l2h(m [ HD chusat (mpa ), pwal(i-n ad),by
chr omat ogr ap I . S LI was
gener at ed WI‘%I%P@RISQ‘I—H) Eano'ltIjj3 rategg' g@d@rgé@fystﬁllaﬁf zed from

“met hanol et hyl acetate to provide a 311 m xture of regioi sonmeric pyrrazol es
(85 ngy, 58%. (S%Qm eyt 1 B2 i 2Rf) 3(B-tAdn-4-o! hiliBchMrgur sor APCI I\/S

ez 7 o5 TR YL o AR SR Y et

"1( 4. 5- Di chl or%haren%li@ mgi Bd§tmmad. was1disspiveq in methepeyHz® 19/1359nk)r freated @ithi ) - 2

iggot r |7f2 | ugr2 gqazetzmapmerr@i?sed rﬁr?olpaﬁa)a\i'@ﬁ& tdE65°CT F?nD $00rs. Wthe Jmixffd waEhem
] dodeca-2(7), °§)‘%e“?’?ﬁ%‘én "“% Hébf}@ ﬂac?eﬁl}"é"r‘g%g'ﬁé%ﬁg mig4aen dhigd tyroygh gy
was stirred ioattenplag. 2F'(t'9t'9ﬂ_t)"°mfda B#I@eaeéalusvmowdecti@m(@9%(r®8@am’l;!sz¢JzZWhmml ).

The resul {g ngvdéﬁ%@&ﬁ\ﬁlﬁ'ﬁﬂ“ﬂ@@ﬁ%&e&ié {380 thenScoRBiHirSted PAsSORED I Minklii At ed
aqueous NaHS

t hrough a cot’?%'ﬁanﬁl W@E'gnﬁ’ag sﬂ%%tﬂénﬁ;étécg%‘gg%wdgP‘?ﬁg(-%%’z X gl!“ztﬂ?e @'VE@"'B%E%Ed

et hyl acet at grddertwessoRcted b@ fifratiod 5108hg, 26%). i SIMR(06 MBz, aczmmao sThe (hiZ8l002-"
dodeca-2 7 3 -4 86 é"ﬁaftghgoff)d@zl dg4.1 8., 220 - 1H) 332:3.28 (4H) 5,09 (gd 4%

5-Di chl oro- 10- aza tric
2-trifluoro- 8w %’5?@ 5, 1H. 2783 (AT § Q/\Hé ilﬁppéﬂsl'ﬁ‘(er?ﬁ%ﬁﬁdﬂ)lzfﬁm_)

and treattsd \mal‘deNaza::CB(s) (5 g, 47 rrm)l) in H2O (5 nmL). The stirred

m xture was warnmed to 70C for 4 hours, 30 concentrated to solids, diluted
with H20 and extracted with ethyl acetate (3 x 40 nL). The product was
extracted into IN aqueous HCl sol uti oBXAMPLEIH ni) which was washed with

ethyl acetate then neutmariHwes-OxAteM IHAPAHTRACYGUERIES.AA2EEE sol ution to

pH-10. Product was extg3 F‘dﬁdﬁ:} s-- 7% 247 .b.-L- LOELQE ered through a
cotton plug and concentrate U0 1T, 1009 The oil was

di ssol ved®9 n et hdadH4-Agelvl .;3-\..1. *‘s yoiplfidy1.Og Hidpdeca, A&, 3 S-drien4 0]} R. 250
concent r at ed tiflub@retitingsol ved in a m ni num of met hanol and whi ch was

saturated wth Bt 2Q.z." 36 008 Iced%zs-tricyclof6.3.1.0% |dodeca-2(7).3 5-rien<4-yl ester
(800 mg, 2.55 mmol) was combined with AIC} (1.0 g, 7.65 mmol) and warmed to 170°C for 2
hours. The mixture was cooled and treated with 1N aqueous HCI solution {20 mL), extracted
25 with ethyl acetate and dried (Na,S0O,). Chromatography affords an oil (190 mg, 24%). (TLC
~ ethyl acetate Ry 0.75). 'H NMR (400 MHz, CDCl;) 5 12.58 (s, 0.5H), 12.52 (s, 0.5H), 7.53 (s.
~ 1H), 6.86 (s, 1H), 4.33 (m, 1H), 3.91 {m, 1H), 3.56 (m, 1H). 3.28 (br s, 1H), 3.24 (br s, 1H),
- 3.14 (m, 1H), 2.35 (m, 1H), 1.97 (brd, J = 11.2 Hz, 1H).

30 B) 2.2 2-Trifluoro-1-J4-hydroxy-5-(1-hydroxyimino-ethyl)-10-aza-tricyclo}6.3.1.0*71-
dodeca-2(7).3,5-trien-10-yll-ethanone
1-{4-Acetyl-5-hydroxy-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7),3,5-trien-10-yl)-2,2,2-
trifiuoro-ethanone (190 mg, 0.605 mmol), hydroxylamine HC! (99 mg, 1.21 mmol) and sodium

acetate (118 mg, 1.21 mmol) were combined in methane! (4 mL) and H,0 (1 mL) and warmed
35 1o 65°C for 18 hours. The mixture was cooled, diluted with H,O and extracted with ethyl
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WO 01/62736 PCT/1BO1/00153 and stirred 18 hours- The product was coll ected
by filtration (210 ng, 45% . (TLC 50% ethyl acet at e/ hexargssAdgusB00R,

0.08). '"H NMR (400 MHz, DMBO-d6) S 7.58 (s. 2H), 3.33-2.97 (m 6H), 2.18
(m 1H), 1x98oish73¢ = 10.5 Hz, I H).' 3C NVR (100 MHz, DVMBO- d6) é‘t

141-02, 130. 60, 126.58. 45.54, 40.55, 38.30. GCMB nmfe 227, 2B9TIRJVOOIE,.
283-291 C. 5 EXAVPLE 39 N4, N4-DI M ETHYL-1 0- AZATRICYC L(O 6.3.1.02. 71-
DODECA-2 7 3 5- TRI ENE- 4- SULFONAM DE HYDROCHLORI DE A) 10-Tri f

uor oacet vl - 103C§Rie Wiich wascdrigt (NS, 0fltered dnd sonrceplratyd B, ovidel @ peslod-ail (i fomg) 10
chloride 93%).

1- (10- Aza-tricyclo[6.3.1.02-7] dodeca-2(7),3,5-trien-10-yi)-2,2,2-trifl uoro-
et hanone (530 ng, 2.1 rrm)l) was added to Chl orosulfonlc aC|d (2 m_ 30
mmol ) and stirred %ok 0 P atetrayclg] g
extract ed sM tdueld .ketramagonéjrl ed (Na2804) f| I tered and concent rated to
_ provide an oil (6 &MY 879 . {TLC 30% et hyl acet at e/ hexanes R, 0.15) 15 B)
" N4, N4-Dinethy | - e a?bfol"% 2,2, 2-triftuoro-1-[4-hydroxy-5-(1-hydroxyimino-ethyl)-10-aza-
| of 6. 3. 1. 02 m@dq@@auf(mqeaa-amammowarmm (127 riy/ dSa1C Rinsa) dss Ekrell inf
uor oacetyl - 1¢y L e n ul
it (326@@' J, ﬁﬁw&nﬁr lﬁeﬂ]rylgn ge Zdﬂﬂlg E%Eé‘u{%%r?ﬁ §ce§g£rﬁr Srt; M?%&
- 40% Ne2NH H2 & g%smﬁ'ﬂﬁ “‘e“f %‘caéwuffo TﬁFﬁ%ﬂC@gﬂ Vht Ireatsd wifeHa@18nd exiseted mthed

and chro (rj@t O@ﬂ'apfm@hte)nmﬁ itcatsgedre @RtdNIQSOQ1 hgél'edaé?ﬂtc’bheérﬂﬂﬁtéa%% ,Fsumﬁ oﬁll)
“to provide a no
(6 ni-) and ﬁﬁ%&“ﬁﬁa i Giifmus'OF (TR PRl Bl D00MIT .0 o0 MG B ot e
and azeot r of¥ek SR Pﬁaﬂ%F‘m(f?} 4"#\%@) 60% NaHb i gil wasgintdducevh 33dng)saridvibel | n
met hanol and niixteratvwed stivédidhadld. HEE reichion waChieaétRd With FLO (5 FRPERNERAEERE with

Stitred 1g hamiouhebe R RO bl Tné Bt et Pt ). *

stirred 18 hours, was CcoO Iect

powder (183 fifed B0 4-(ﬁ¥tred a0 poneenyated jand eh@mapg(amw)tomrovmesm-) oil (4BENGYR |
(data, freeatmasteheaf@ORMSE). CDCI3) 5 7.64 (m 2H), 7.41 (d, J 8.6 Hz, 1
“H, 3.30 (m 2H), 3.20 (d, J = 12.5 Hz, 2H), 307(dd,J:125,2.2 Hz,
2H), 2.69 (s, 6H), 1H) 2 00 (d J Hz, 1H). 13C NMR (100
MHz, CDCl13) S 128 BAg-Mettyisb-0xa-6 8zp eat@detsd-2 438 6/8Hetr386he37, 81.
GCIVS n e ZGGMata HCl salt) H NI\/R (400 M—Iz DI\/SOdG) 6 7.68- 7 52

(3H) 8 (m 2 4 2 2. 22

2, oza(d J _Uk'T'" “l%?z“‘ﬁ!ﬁ ‘ws‘c“iﬂ% %rpﬁ%'%lai:wf’%' gﬁﬂ °"*&aff'%'
ClSH?BNZOZHCF'azaG?“'aSE'W 178 "’ Ipentadeca-8.4(8.6, Fetrertie €hangk. @8s cbh\ﬁenétﬂ) to m;eg 09.
-74 tile compound. This was treated with 3N HCI ethyl acetate (3 mL), concentrated and

dissolved in @ minimum of CH,Cl; which was saturated with hexanes and stirred. After 18
hours the white crystalline product was collected by filtration (18 mg, 13% overall). 'H NMR

25 (400 MHz, DMSO-ds) 6 7.72 (s, 1H), 7.63 (s, 1H), 3.42-2.98 (m, 6H), 2.50 (s, 3H), 2.23 (m,
1H), 2.08 (d, J = 10.5 Hz, 1H). APCI MS m/e 2152 [(M + 1)"}.

EXAMPLE 37
4-(2-METHYL-2H-PYRAZOL-3-Y1 }-10-AZA-TRICYCLOJ6.3.1.0> IDODECA-2(7),3.5-TRIENE
30 HYDROCHLORIDE and 4-{1-METHYL-1H-PYRAZOL-3-YL)-1 0-AZA-
JRICYCLO[6.3.1 ;ﬂDODECA-2(7),335-TR!ENE HYDROCHLORIDE
1-(4-Acetyl-10-aza-tricyclo]6.3.1 .02'7]d0deca-2(7),3.5-tr§en-1 O-yl)-2,2,2-triflucro-
ethanone (1.0 g, 3.3 mmol) and dimethylformamide dimethylacetal (DMF-DMA) (4.0 g, 336
mmol) were warmed to 140°C for 18 hours. After cooling, a crystalline precipitate was filtered
35  and rinsed with ethyl acetate (690 mg, 58%).
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.25 August 2004 WD 01/62736 PCT/#B01/ 00153 EXAMPLE 40

"441- PYRRCLI DI NYLSULFONYL) - 10- AZATRI CYCI O 6 31 . 0] DOD ECRSARUSt FRMENE
HYDROCHLORI DE The pyrrolidi ne anal ogue was prepared from

-10-triflu -10-aza- 5

tricycl o[gwgﬁg%%kﬂ dodeca-2(7), 3,5-triene-4-sul fonyl chl or."&&“}‘%‘é‘&% 0.9
nmmol ) as by substituting pyrroline in the coupling step described in
Exanpl e 39B. The TFA product was isolated as an oil (314 ng, 89%.

Deprot ecti on and Eegnvahoye oﬁolldo Bidinaiylamings1-{ 19-tiluamatayl30Bza-afciaa[sls 187> Mi t e

wd 189 BEN, /,.,?—!3
E?hyfr a((:et at{ﬂe?lﬁex?rgI 35k fp@ﬁ&d&a b %%rﬁ% %&@g}n %tg%ﬁp(zslglj 8.0
Hz. ¥y el nql §0.1 gl f%"%’eﬁi’y Mgyl hydragines(0:6; mma)). SHie
3.00 ( m 2H) reguitBQ mlnprem; warmegigo {ofc for 4=hc5].|its 5rhehmxtur1=.-H)as choléd, diluted With watdr3C
NVR (100 4
50. 4% 47%3""46 80, 4 6 sisle) 6"&3 3@ cpicchiadd: Glromabdmpny’ %r???f%f 1)
1. (data Hde SEvaed m'xtu&wf mwsmemmucg 6136 gmg, b$8°é) (K ,50%, ethglor s,

NH). 7.73 (chcethteﬂﬁxﬁweslﬂzoaon—l) 7.66 (dd, J =8.0,1.5 Hz, 1 H), 7.53 (d. J =
Eb 0 Tzé61(lr;1|) 43 3ﬂ1e%b99ecﬁljt13?'rgg ﬁs@%@an&@c%a@@& 0(7q’5 mmcﬁ)&e]fe(s)tlrrH%l 1
C13H18N202HAD metherel (1mb) and HO €5 mbyfor LB heyirsy 7Aftey cogling the reantipriwes disBdogth

H 6.72; ™ 8.va’té% é&@ra&é’d\WLE-!fmg driad rédgh S cbltdiRAGy Ghd dhcehtrhtedd? ' The Qroduct was

PENTADECA- 2. The title._conmpound
pr epar ed folq oWl n cxﬁﬂﬂggsdur es%% %:rlmfa g 3P ot Thecsalt was %B?ff'58§sey
P. M Synt h&¥dth2N! 3"81'!?9015@"6@'1*@@ iand resrystalizest frana methanaligthyl acetate to provide

'; ; |t g)r/cgg[ g nGh 31 Qideutd d0Egicisontdrié )pydazaiek K&s&?%-sbﬁog ;{Qﬁhﬁnég?(elerioﬂcﬁ@izgni@s U%} yI
DVBO- de) 8 1 %E&?"s%%rﬁé"“%ﬁ%gﬁ%% &%I'l'ug > 752 (br >s/ 7. ie (s

1H), 6.7% (s, 1H), 3.41 (d, J = 5.0 Hz, H)335313(m4|—|) 2.93 (m
2H), 2.12 (m | H), 195(d J = 11. gxmp,_gay) APCI MG i e 2152[(|v|+

1) *]. EXAWPL OX() 5 .

PENTADECA- 2(-10)~ 3.70. - ;
R J. J. Het Chem o igycil :
hydr oxy- 5- ar&ﬂ%ﬁorﬂeQBQie%‘ohbaﬁM&bﬁ&@ Q‘h&mﬂ%n Wd.@(ifq% mss% ?z%ﬁé?” 10-y1)-eth
anone (317 ng, é&_ Ygaiﬁ i rred treated with

car bonyl¥Y i m dazof (‘g%g' ‘%ﬂ? 1 1%8)2(7)§,ﬁtﬂ%ﬂw&2 3-tefivororesianere HEao s .

The m xt ur e Mg 2. Icomol mes glireed in CHO ¢Edmb) ariul te4Red) With(16Q (SIL(P82 mg, 4.21 mmol).

The resulting orange solution was stirred 0.5 hours, poured into saturated agueous NaHSO,
solution (25 mL), extracted with CH.Cl, (3 x 25 mLi), dried through a cofton plug and
concentrated to an oif (570 mg, 84%) (TLC 50% ethyl acetatethexanes R, 0.62).

30
e hman,

25

B) 4,5-dichloro-10-azatricyclof6.3.1.0* Idodeca-2(7).3 S-triene hydrochloride

1-{4,5-Dichloro-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7),3,5-trien-10-y()-2,2,2-trifluoro-
ethanone (570 mg, 1.75 mmoi) was stirred in methanol {25mL) and treated with Na,COa(s) (5
g, 47 mmol) in HO (5 mL). The stimed mixture was warmmed to 70°C for 4 hours,

30 concentrated to solids, diluted with H,O and extracted with ethyl acetate (3 x 40 mL). The
product was extracted into 1N aqueous HCI solution (2 x 40 mL) which was washed with ethyl
acetate then neutralized with saturated aqueous Na,CO, solution to pH~10. Product was
extracted with CH,Cl; (3 x 40 mL), fitered through a cotton plug and concentrated to an oil
(400 mg, 100%).

35 The oil was dissolved in methanol and treated with 3N HCl ethyl acetate (4 mL) and
concentrated, then dissolved in a minimum of methanol and which was saturated with Et,O
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35 and washed with 1 N aqueous HCl solution (3 x 10 nlL). The organic | ayer
was dri.ed through a cotton plug, concentrated and chromat2sgkuaphkiezd0dn
Silica gel (50% ethyl acetate/Hexanes) to -75 25 August 2004 WD 01/ 62736
PCT/ 1 BOL/ OlSe1/6298i de an oil (130 ng). This materi al COHVGW&“{{}EE
title conpound by the nethods described in Exanple 9C."H N
DMSO-d6) 8 11.78 (s, NH), 956(brs NH), 7.63 (br s, 7.24 (s, 1H
7.07 (s,1 H, 3.26 (br s, 2H, 3.16 (brt, J = 9.5 Hz, 1H),293(brsl
H, 2.18 (mandstiged 1§ hgy's dhe groduct wag celecteq by fitratinp(310\pm. #5%). 2(TEC B0Y( eyt
1)j. 5 EXAMPlEetéd/mefanBENRG} R6. @%‘}YNW(%MAIET}'MQ'&Q& @: 3103339 Hmh

AN P BRI U e g o oo

7] dodeca- 2( 7)1285% 46154,819:55138.300 GCIMS mtelzancene (MM presaybs aet yl chl ori de were
convertedsto the title conmpound follow ng the procedures described in
Exanpl e 47. 'H NMR (400 MHz, CD3CD)8763§ | H, 7.58 (s, 1 H),
7.36-7.24 (5H), 4.29 (s, 2H), 3.46 (dEXAMPLE3S p "2p) 3.39 (d, J = 12.0
Hz, 2H), 3.18 (2H), 2.42 MH-DIMH\ZL%MR:GYGLQM'&@Q i H. APCI M5 Me

291.2 [(M+ 1)1. 15%@3%#@@%—55th&%@@@ "CR;I—?_ "5 0.7 DCODECA 2

3 5- TRI ENE HYDROCHL FrOoT 0= 14- Or (T o1 o- 1 4- et frano-na ht hal ene
and 5-iodo-1 4-di K 9aCH RN 9dg el 4-sulfgoy ,
‘N. E. J. 1é&rethioridgem Soc 1976 98 753 761 Paquette L. A, 20 Cottrell,

D. M; Snow, R A 9 nesi um

t ur ni ngs (9.37 1%&3&%? %qeoiﬁ%ﬁcg%ﬁﬁ Hﬂbﬁ"@}sg %’firé %?(I\f{g%"?ﬂe. ¥ a

flame dried D9 37§ w et én chioresulfonik acid) (2 pPhedd mintthaed stared dorfaininpieng

addi :j tion funmgd mixnird WaquiActddamthaska BitRicied WS BRI el &ﬁe@rmat@b thé r&d St

condenser equi s stirred an

war ned to re?cfrggﬁ%tewm Prgﬁ%?/ﬁ'b?', (%Qﬁﬁﬁgsréh?g@? &'ylbac% F?’I?BBO -#¥dobenzene

(0.3 9) Was added foIIovved by of 3N EtMyBr in THE (0.3 ni). The addition

funnel was chargeg Mdrll‘h)ﬁ\a DioLJ3Bii ed Hpe . 24 g,
idBhi/ JBed. H6%€)08kecs Sn?el_)g;ls”ﬁ%ré

367 mol ) a&d! 2116 |£e . portions
(-1 m-) of te mxture vverelntroducedto assist initiation (-4
tinmes). After - 151sflyprescetyl-ne-areticydlafh3. .l dodecadd(7) (3 doereas-sukionyn dhivrdgeor

condensat i onj28a, b@@ﬁméiﬁué(@s'im@ahﬁﬁ# m%a%na%aaa Y 46% MRS éﬁgﬁ

ﬁg :jlnt :aIO ga(gf %‘&fr éﬁ?‘ﬁé(u % &ﬁe m.@,ﬁﬁagg‘(ﬂ,{%&t%”mda;&‘ &%ﬁ@jat-lc;graprrle%%%téﬂ?é gel (TLC 30%

ethyi acetate/hexanes R; 0.31) to provide an oil (256 mg, 78%). This material was dissolved in
methanol (6 mL) and NHsOH (2 mL) and stirred 18 hours. The mixture was concentrated and
azeotroped from methanc! (3 times) The resulting cil was dissolved in methanol and treated

with 3N HC! ethyl acetate (4 mL), concentrated, dissolved in a minimum of methano! and

25  which was saturated with Et,O and stimed 18 hours. The product was collected by filtration as
a white powder (163 mg, 59%). (TLC 10% methanol/ CH,Cl; {NHa) R, 0.54). 'H NMR (data,
free base) (400 MHz, CDCl3) § 7.64 (m, 2H), 7.41 (d, J = 8.0 Hz, 1H), 3.30 (m, 2H), 3.20 (d, J
= 12.5 Hz, 2H), 3.07 (dd, J = 12.5,2.2 Hz, 2H), 2.69 (s, 6H), 2.45, {m, 1H), 2.00 (d, J = 11.0
Hz, 1H). °C NMR (100 MHz, CDCl3) § 128,43, 124.16, 122,75, 46.67, 46.55, 42.11, 39 44,

30  37,81. GCMS m/e 266 (M"). (data HCI salt) '"H NMR (400 MHz, DMSO-dg) § 7.68-7.52 (3H),
3.38 (m, 2H), 3.24 (m, 2H), 3.04 (m, 2H), 2.58 (s, 6H), 2.22 (m, 1H), 2.04 (d, J = 11.0 Hz, 1H).
GCMS mv/e 266 (M"). Anal. Caled. for C13H,aN202HCI C, 51.56; H, 6.32; N, 9.25. Found C,
51.36; H,6.09; N,9.09.
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The reaction was cooled to roomtenperature and quenched with H20 (200 nml -)

‘fol |l owed by aqueous 1 N HCl solution (200 m-) to dissol vestheusb20ods.

Product was extracted with hexanes (4 x 150 nmL). The conbi ned organic

| ayer was \/@ﬁf&ig %giﬁth saturated aqueous 35 NaHCG3 solution (150 ni), dried
(Na2stt ), 2 through a Silica plug with hexanes rinse PEHEB01/00153
concentrated to an oil (70 g). Chromatography on Silica gel eluting with
hexanes provided -76 25 August 2004 WO 01/62736 PCT/|B01/00153 two |ots
(9.0 and 21.0 g), which cont ai ned pri radaMe Spl 0do- 1, 4-di hydr o- 1, 4- met hano-
napht hal ene. (TLC hexape '5"‘['“66—“1 2 3 4 tetrah dro- 1

4- met hano- na ht hal ene- YL 10AZA TRISYELQIG 2 0{Zhno- napht hal ene

(20 g) and N-nethyl norphol i T |EﬂEHYD CHBORIDH)I) were stirred in

‘acetone (90 nl-) ang Hp@rdidRe ”LQna!oE&- t Qas %@pa@é’feqm%ft lzrﬁlhgfglaqce?yi %%za-

0.2 m,, 5%t 17 t - but |
I(:I orisil 25(5 C)‘y"'&%gd ﬁéﬂ ﬁiﬂgée%@@g%gﬁ%@ N%.'FE@ ‘@@F‘?ﬁ i (32 ('BQ 0P wwme) @sdés and

“stirred for ZXsubstiiog pyrrdfine imih tconpding\step Gedctitssianl E&ﬁrhﬂel gbB arHeetrA &o@lﬁs@ wagd

the fi1tral e ERREPR!&bie@l thoPbARlBEA0 ) Lndlc%n%}é ol sl i EXSrp 08

chr omat ography on Silica utin
et hyl acet at &MPHS Ge BRwder (180 Imanp3%k) (THC (19%. Wayyvcmpammm 80)3(TLCI50% M

-1);j. CL- Bertyl acktstemotoah&s RDBSY. r‘nmml(e(ocﬁmﬁzbdlﬁg)alr@e@? as 26 tys 1183 P (fl ene

5ot 1. 5 gy gy & Gt aogh [l et oS0 BAESR G

m.) and H20 (Hzothiy 1y2 frne4H) ewae(aowun CINa) & maeoe; o1l @34.65, 17790, 22.18,
| Af t |
mol ) . er 1%256%3547 éﬁ% e@}’ﬁ és M‘@’f@:@%ﬁ’ %eﬂpc@?ﬁ rﬁ/@ﬁgﬂ@@eouzg@%aew h

extracted wt noi ne ani ayer

H2O (4 x 30 Mc‘fa'ﬁnf" 'T’Mﬁd“% BMS%)ét%?%KPnsO Hi 8- hésex N7 2 le dhveetch

Ej hendvm L h  sétzaHyt7ED (aqwlenoae ;N&G mpiras (d)u—(aaﬁHﬁm) 3HIs. 07 @a §.2 |5 1g~>{§f1_u)wgg o
ried thrgug t§ Qn 4RlaU n

mol ) andﬁst ?roge f%r 1RI’% ﬁ'ﬁ‘t gg?tﬂ ran fng%d"’g‘? é\égn&g}ld&fq ofaFdnhen

Thi s sol uti offahbe:Qeidd/2mpthancl1 ﬁ‘hﬁmﬂ 64711 85 1vFgmd GuSI.98; $16.72; Bigs.cpol ed (O
C) mxture of NaHB(QOAc)3 (18.72 g, 88.0 nmmol) in DCE (150 nlL). After

addition was conplete, the m xture V\Eg ééigred wi t hout cooling for 2
hours. The m xture was quenched with d aqueous Na2CQO3 sol ution

(100 mL) and stirred for 1 h&IS-DIAZATETRAGYCIO@BY 00l 25 separated and the
aqueous lmyer was ext raGedtANELA KHAGRunic Nt dvRocARgypenDi Ned  organi c

| ayer was washed Il}asatura ﬁ gueou ), dried
t hrough a cotton\e%] © SRTUPREH ¥&0 PreRT" ‘t?m?%‘ﬁ‘é?f?(j?dé‘ﬁﬁﬂeﬁ?ﬂbé’)ﬁ’ inj Qupliigh| G.
provi ded an éi| Memissey, AU M. ( FulheSo ei%}l ametaat e&émwg’:meﬁs-ﬁih:tr&m@:a-
?'(';/R 54008M6|Znic%Hg)l 037]Joo@éa ﬁ(g) g-tne ﬁn@-c%g%glc g}é t%’? bLﬁﬁ este é\%l\ﬁ?&ht to’
| an ortho uoro phenyl mme {400 MHz, DMSO—dﬁ)S 10. 42 (s NH}), .88 (br s,
25 NH), 7.52 (br s, 1H), 7.15 (s, 1H) 6.7¢ (s, 1H), 3.41 (d, J = 5.0 Hz, 2H), 3.35-3.13 (m, 4H)
| 293 (m, 2H), 2.12 (m, 1H) 1.95 (d, J = 11.5 Hz, 1H). APCI MS m/e 215.2 {(M + 1)"].

EXAMPLE 42 _

: | 6-0X0-5-OXA-7,13-DIAZATETRACYCLOJ9.3.1.0>°.0*%).

30 PENTADECA-2(10),3,6 8-TETRAENE HYDROCHLORIDE
(For references, see: Nachman, R. J. J. Het. Chem. 1982, 1645} 2,2 2-Trifluoro-1-(4-
hydroxy-5-amino-10-aza-tricyclo[6.3.1.0* Jdodeca-2(7), 3,5-trien-10-yl}-ethanone (317 mg,
1.11 mmol) was stirred in THF (10 mL), treated with carbonyldiimidazole {269 mg, 1.66 mmol)
and warmed to 60°C for 18 hours. The mixture was concentrated, diluted with CH,Cl; (50 mL)
35  and washed with 1N aqueous HCI solution (3 x 10 mL). The organic layer was dried through a
cotton plug, concentrated and chromatographed on Silica ge! (50% ethyl acetate/Hexanes) to

-75-



30 2H), 3.26 (br s, 1 H, 3.21 (br s, 1 H, 3.04 (br d, J =10.2 Hz, 1 H,
2.83 (br d, J =10.2 Hz, 1 H, 2.47 (d, J = 10.0 Hz, | H)25Auget2ab4 J =
10.0 Hz, 111), 2.34 (m 1H), 1.72 (d, J = 10.5 Hz, | H. APC Mrile
376.0 [ (M +wboeilsz73¢ [ O-Ben -3- hen -10-aza-tric cl 6.3.1.02"" dodeca 2 7
5 triene (For a discussion, see: Myaura, N.: Suzuki, A CheKkfFIEBYQ/ °1§?95
95, 2457-2483.) 35 10-Benzyl -3-iodo-1lo-aza-tricyclo[6.3.1.02,7
Jdodeca-2(7),3,5-triene (375.3 ng, 1.0 nmol), potassium acetate (785 ny,
8.0 mmol.) andpisidedEn ¢ibi1dhimg).acihg fhatBal rgnvelted tarthe! tleveanpound’ by tHSmAKBES t

2004 VO 01 628fublath ERMAORS 51 \RTAAH: IodOLd 533 FBROMHH BPheBr iy, 7145

- mxture was degassed_(3 vacuunl

tetrakis(tri pHEyWibhd<pm: H&B&T(Sam)@ﬂﬁdyr% i), 8- 1ffbr .0 %5 haolh). 28U(bnartkidd to
90 C for 18h218(re. tHoatei @n »as0 epakgdpciMsuvedne [ +H39P and extracted with .
Et20 (3 x g0 nmL). The organic layer was washed with brine (50 nL), dried
(MgSAH), filtered and concentrated to 5 provide an oil (180 ng, 55%. (TLC
4%t hyl acetate/ hexanes Rf 0.18). GOMVEXAMPLEXM3 (M) +. E 3-Phen 1-10-aza-tric
clo 6.3.1.02'" dodeca-2 §-BENZYEBER-1N mzh'l'pfmdﬂfcwgammo‘

10- Benzyi - 3- phenyl - | O- azﬁEHA[ﬁé(ﬁx

converted into the titl e compou 0 : mAaea #RIDEoscribed in
Exanpl e 2D. (TLC 1%%2“1@%%61%;!’\!@@12@@0(% trm«cfdsso)o’ 71qmt:az(rms Sftiieme

-base) " H NVR {o4ffethdvone GRECpRBnylacély I%ﬁmgdeluﬁre %ﬁezﬁo ihz ﬁﬁQEorﬁp ﬁi\ﬂdﬂc}@%@i‘n

2H), 2.93 (d, J =
J_H): 10. 5, 2(5 ‘%chdireﬁo"es"‘EHg%’l'" E%ﬁmpi e4d) 4@“514%“”5 Cda@@) 55713& HY58A§?C|:H)I\/B

me 236.2 ((M6+724HQH) 4.240(s, 2H), BM6 N, 2. = 26H2 BR), B.3948al = 1@@|i¢zdzH §. 218 ( 2H)7
CL7H77N. HC! . z,pm 21634 A& 141 b n 73.50; H, 6. 77
N, 5.04 15 EXA S:iHYDROXY- 16'%@5\9%?%@&2;&@.ﬁ?f271mm-2(7)3

5- TRI ENE HYDROCHLCRI DE A 10-Be | -3-boronic acid-1 0-aza-tri cla 6.3.1.027
dodeca-2 % .3 5triene 10-Benzyi - 3-i otixAMPLEZA

tricyclol6.3. LsRoEniRcooonairidydidis 3 0= hSabecoth 3 S TaiNE RBihRoAALY

D

stirred in anhydrous TH at - 76 . e
dropwi se with n BLﬁ\_)s' lyorg 4 Ah -5" Bemnanernap 'u erang Syofdoe 4-i di®-1.4 I)
After 10 m nuh htha! r opyl bor at e (4.61 nm., 20.0 rrm)l) was added

dropwi se. After ](F% pg i t 0, e‘% r# ?et upat ed aqueous
NaHC03 sol ution, stirr edj P PEQ.-{ Sg‘gé}n mew?:%%{@ %105 7# B TR {0 1 Rquste LA x 50
m) and chcerntredi RV Saw, RelikldmenGheniSoc1STa$9i 3723898 2O hexanes and
extracted wit h 25 Madnemﬁlﬂr@ﬁbsggus g,SﬁS%d\QPwér@ s¥m&fin %lﬂ) rol8 411! PEFS n
aqueous basi ¢ & ncent r at ed HCl t 0 ac eve é
extracted wi t %yqe‘ﬁez@e gec d\)%o %mﬁlfz cmtqp@ with a non-equalizing addition funnel
wnth 2 N. flow adapter, magnetlc stirrer and efficient condenser equipped with a N, flow
adapter. The flask was stirred and warmed to reflux by a removable heating mantle, 2,6-
25 Difluoro-iodobenzene (0.3 g) was added followed by of 3N EtMgBr in THF (0.3 mL). The
addition funnel was charged with an intimate mixture of cyclopentadiene (24.24 g, 367 mmol)
and 2,6-difiucro-iodobenzene (88.0 g, 367 mmol}. Small portions (-—1 mL) of the intimate
‘mixture were introduced to assist initiation (~4 times). After ~15 minutes, the reaction initiated
(exotherm, and vapor condensation) and heating was maintained as necessary during the
30 addition of the contents of the addition funnel. The reaction was then maintained at reflux for
~1 hour (no SM by GCMS).
The reaction was cooled to room temperature and quenched with H,0 (200 mL)
followed by aqueous 1N HCI solution {200 mL) to dissolve the solids. 'Product was extracted
with hexanes (4 x 150 mL). The combined organic layer was washed with saturated aqueous
35 NaHCO, solution (150 mL), dried (Na,SO,), filtered through a Sifica plug with hexanes rinse
and concentrated to an oil (70 g). Chromatography on Silica gel eluting with hexanes provided
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(Na2S™4) and stripped. Chromatography on Silica gel eluting first with 3%
‘ethyl acetate/hexanes to renopve non-pol ar conponents, the% Augdust 5364

met hanoVCHZCI 2 provides the title conmpound. (TLC 25% et hyI acet at e/ hexanes
.Rf 0.60). g)%zi,p Ben 1-3-h dro -10-aza-tricla 6.3.1.02'" dodeca-2(7).
3.5-triene (_)L enzyl - 3- boroni ¢ PCT/IB01/00153
acid-10-aza-tricycl o[ 6.3.1.02-'Jdodeca-2(7),3,5-triene (140 ng, 0.48 nmmol)
dissolved in THE (5 nmL) was treated with N nethyl norpholine-N-oxide (64.5
ng, 0.48 nmté9d letad{Sr @nd)21.Q @).r ehichixcdntainedt  privotrily 'Bhe:ior-‘eadhyd}ﬁ-ﬂhﬁtﬁethano-

concent r at ed pgfiihaln! @ n@hg%@pﬁ@%@n Si I ica gel to provide product.. (TLC
25% et hyl acet at e/ hexanes Rf 18 35 "H NWMR (400 MHz, CDC13) 8 7. 18 7.15

(3H), 7.04 (dd, J = 8.0,7.0 Hz, , 6.95 (m 2H), 6.75 (d, J = 7.0 Hz, 1
‘M), 6.59 (dd, J =E858dbAR3k -tetriah@gg,&rﬁa&aﬁb-ha@g afShip-2 3%id 1 (AB d, J =14.0

_5‘2’06' Zﬁr 2§, T 548&“ Hihi-24 gL gl g kel oo ke
Hz, 1? 8. m"@m Wre-gtired inpacetope (59 mig and H0 (18 ral)HAo this Mas aadea ( m
1 H) , 1 65 (dofutlbn%f D805 (0.2t 215%t. sdhitich fri\ﬁsl.ﬁdnbﬁo 28 o) (A¥et 144 Hour® Forisit

3- Hydr oxy- IO r d C 7 hydr ochl ori de
10- Benzyl - a%%(d %a %dz)é ?ﬁ'sc”%lgso(% g“%g g’z ’85‘3&"-%%%‘%9 TV H%“r( 160
nmg, 0. 60 mmlT e wa%"fwﬁ%éfﬁ@dhtowba QOetite pad pad @erﬁﬁ@antram terptddocksan oil

cljigscgL L{;)edgl gwﬁﬁﬂ&ﬁﬁé gurifiéd by dnrontsidg 9n7 Sftigz, e%@hﬂﬁa&m&énﬁ&%exaheﬂ&@ .
, S,
1H, 3 333 ‘Eg%{:?%ifm%’°“?%e?¥?"°@d"d??7g’q(’1ﬁ@”ﬁ) 63045 (%1)50— 12.0 Hz, 10
'1H),229(m1 72,02 (d, J = 11.0 He, .APCII\/Brﬂe1758[(M+

1)*]. (HO salt) W f-Ber2iicfbs , ER0.J0- AZA TRICYOLO

1.02' 7 DODECA- m%. g ? OR] 0
par ed by the nBl9SdLHEErPMEE!S ﬁ?fﬂ?@g‘a'f“%ﬁ@'dfl @?%19( ??1 "W‘{‘ha"d
-t r 1§ uBLNBNGE fHhwak were vigotdudly/RirtediG dichizroetBaXa @ nd) And H,0t (75 InlF tend Hz,

6.3
pre
2,4,5
]2-50 3 48 3. thehtdcOlih, so&uﬁ%eﬁcmatej(wl? 92291!)1m»§1gli)3 After 1. ]ITJﬁrs"E? Iaégpsgvgfg SdpallRa™ ©
Cr7

H 1 2N Hd'ldl?‘%ﬁﬁ'ﬁ%"&‘ay%e‘%%“%ﬁ""s % N “5"‘9)7 EFB-‘(E'PR!FG& orgRNiGs layeryass 41
5.06. 20 WhREOWEN B0 (46 BNunb-noXdachdrbtoBlatdhATHERRADYGras@bserved, then with

g JZL $r2 1|0ugmur§éu a m&@g}g@o@é&% P - Fhe drddRieler MAORE ORI cotton plug
0. 10- 220 | PIAHFaIeY WP BErey R 5,06 k. 23.9 im0l 289 pifee for 2 minutes then vanstemed
to an addition funnel. This solution was added over ~10 minutes fo a vigorously stirred cooled
(0 °C) mixture of NaHB(OAc); (18.72 g, 88.0 mmol) in DCE (150 mL). After addition was
complete, the mixture was stirred without cooling for 2 hours. The mixture was quenched with
saturated agueous Na,COs solution (100 mL) and stirred for 1 hour, then the layers were
25 separated and the aqueous layer was extracted with CH.Cl; (3 x 50 mL). The combined
organic layer was washed with saturated aqueous NaCl solution (50 mL), dried through a
cotton plug and concentrated. Chromatography on Silica gel provided an oil (6.3 g, 61%).
{TLC 5% ethyl acetate/hexanes R, 0.10). 'H NMR (400 MHz, CDCl;)57.61 (d, J = 8.0 Hz,
1H), 7.28-7.22 (m, 3H), 7.13 (d, J = 8.0 Hz,1H), 6.98-6.94 (m, 3H), 3.58 (AB dd, J = 14.2 Hz,
30  2H), 3.26 (br s, 1RH), 3.21 (br s, 1H), 304(brd J=10.2 Hz, 1H), 2.83 (br d, J = 10.2 Hz, 1H),
247 (d, J—100Hz, 1H), 2.39 (d, J = 10.0 Hz, 1H), 2.34 (m, 1H), 1.72 (d, J = 105Hz 1H).
APCIMS m/ke 376.0 (M + 1)’]

N,
9.
2,
|

*"|dodeca-2(7).3.5-triene

(For a discussion, see: Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457-2483.)
35 1O-Benzyl-3-iodo-10-aza—tricyclo[6.3.1.02'7]dodeca-2(7).3.5-triene (376.3 mg, 1.0 mmol),
potassium acetate (785 mg, 8.0 mmol} and phenyl boronic acid (183 mg, 1.5 mmol) were
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25 10-yi)-ethanone and propionyl chloride were converted to the title
conpound follow ng the procedures described in Exanpl e 3(5atehuSblalst ei n,
S. W; Danbek, P. J. J. Het Chem 1990, 27, 335. 'H NI\/R(400 MHz, CD3C0D) 6

7 64 (s, lwdous9¢ (s, 1 H), 3.48 (d, J = 2.5 Hz, 4%(__@&“”&01; 12.0
Hz, 2H), 3.20 (2H),.3.01 (q, J = 7.5 Hz, 2H), 245(m 1H), pa0sy -
11.5 Hz, 1 H), 1.42 (t, J = 7.5 Hz, 3H. APCI MB W 229.2 [(M+ 1)1. 30
EXAVMPLE 48 6-1 SOPROPYL-5-OXA 7, 13- DI AZATETRACYCLO 9.3.1.0x"'D. 04' 8 -
PENTADECA- 2( tembigeds ing10( EFikaaiiH-GIYDOROCHIGRIMDEUrZ vias Aegassed (3 vacuumiN, cycles),

e | oo mepbnt 0 L ol U
conmpound f ol |‘§¥‘“ﬁ§ﬁ)t ﬁ'ge egElian, Was %’ﬂ%@sﬂc@é@m géﬁe and exgacied, with O (3 %158 migo,
et hyl acet at érmergameiayotfwe@ W;Bsyed with HIMR(504410), dvilett {MISOBDllfer@d Andodmnéeadbipted & 49

br s, 2HE, ; i 2 A st

(2004 WO gf/ 6 r?glge I'L'?’Irici:?"/I BO Osoéi/gl_hm%b}%emy%ééfeﬁe;%gg ﬁ"Bw)??é@slqu?zlsz@ u%u45
(d, J =7.0 Hz, 6H). APCI l\/Brﬂe 2432[1(M+ H]. (HCI salt) M p. 249-251
C. EXAMPLE 49 518§ AT = 8 B 2 PAL

9- PENTAENE HYDROCH - L, 2 11 0" hexadeca- 2
11 3 5 7 9- entaen- %LQE éhe}'y ghﬁ?‘?ﬂg?a%e gﬁ%agzéﬁ(%ag'eae oﬁ’gfh '?ei‘?od of
Canpbel |, K. g ‘"ESEF%fCPﬁ'B?""d| ”tfl‘z'“@ they ponditions (Aesesiped in FasmPET 286 (TLC 10%

% (2 42A{n ﬁ?l | mﬁmamd-l&CIEWaDRfo gO)l(cﬁE.—er] ﬂ'@%ar@l(ﬂma%ooﬁmﬂf'@:(ﬁjbﬂ)@‘i)agb 15
riflu olved In 0

et hanol / HZO @P gaﬁ'ﬁ AR @‘E“?g“a]ﬂ&c?’sqgﬂf% {i@o%%d $=d9.5Am3 Hing 2

(27 ny, ﬁ?rﬂ JFi0& HE el THI22.4LIm, THie1.94 (dt §iF0.5vkizs 1HRIARSI MSomBR3E2f or

15 min., treguedyyiHb sy mlpeiep-163-°8. Adal. CIcd % H&'g-ll N d r §bs. UX

for 2.5 houreﬁw| )w;un{%“}rkép%') ﬂg&)corrpl e? y) Tﬁ%ﬁiiﬁéﬁ%%f&?%inde %éériched

into satura ed agueo B do n (40 nm.). The mxture (pH 8.5) was

extracte®wi th CH2Cl2 15 (8 x 30 nlL). The organic | ayer was washed with H20

and. saturated aqueous NaC sol ution gkdpsiedfsi ed through a cotton plug.

Concentrati oré‘y!gq,_[kgévg‘gﬂp_%%gE b o . %rahedonS |II ca gel
to provide a 5 y )
0.08). B) 5 14- Di AztxBengy BCR 3@-Yicydil6. 3.m.e§<’em.7
entaene 20 hydr ofib&i%8odo-10- -aza-fricyciol6.3.1. ozﬁdodeca-z(?)ss-tnene (3.0 g, 7.98 mmol)
20  was stirred in anhydrous THF (40 mL) at -78 °C under nitrogen and treated dropwise with n-
 Buli (3.84 mt of 2.5M solution in hexanes, 8.59 mmol). After 10 minutes, tri-isopropylborate
(4.61 mt, 20.0 mmol) was added dropwise. After ~1/2 hour, the reaction was poured into
saturated aqueous NaHCO; solution, stirred 5 minutes and extracted with ethyi acetate (3 x 50
mL} and concentrated. The residue was dissolved in 30% Eb,Ofmexanes and extracted with
25 1N NaOH aqueous solution {4 x 50 mL). The combined aqueous basic layer was treated with
concentrated HCI to achieve pH 8 and extracted with ethyl acetate (4 x 25 mi), dried
(Na;S0O,) and stripped. = Chromatography on Silica gel elufing first with 3% ethyl
acetate/hexanes to remove non-polar components, then with 5% methanol/CH,Cl, provides
the titie compound. (TLC 25% ethyi acetate/hexanes R, 0.60).
30 B) 10—Ben_z_yl—3fhvdroxv-1D—aia-trig!cld[s.s.‘[.02"]dodeca-2(71,3_5-triene
10-Benzyl-3-boronic acid-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-riene (140 ‘mg,
0.48 mmol) dissolved in THF (5 mL) was treated with N-methyimorpholine-N-oxide (64.5 mg,
0.48 mmol} and brought to reflux for 1 hour. The reaction was concentrated and
chromatographed on Silica gel to provide product. (TLC 25% éthyl acetate/hexanes R; 0.18).
35 'H NMR (400 MHz, CDCly) & 7.18-7.15 (3H), 7.04 (dd, = 8.0,7.0 Hz, 1H), 6.95 {m, 2H), 6,75
 (d, J =7.0 Hz, 1H), 6.59 (dd, J = 8.0,1.0 Hz, 1H), 3.53 (br s, OH), 3.51 (AB d, J = 14.0 Hz,
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1-(5
“0-yl
titl
s

, 14-Di azatetracycl o[ 10. 3. 1. 02" .04 9] hexadeca-2(11), 3, 5,7, 9-pentaen-|
)-2,2, 2- trifluoro-ethanone (94.7 ng, 0.31 mmol) was ASokgest 2804t 0 t he
e conmpound using nmethods described in Exanple 7 to provide a
crytallln 369rrg) 1H NI\/R(4OO MHz, CD30OD) 5 9.19 2H) ., 8.33
3"3%2%4 8,10 (dd, 3 =83 56, 1H, 3.")‘%%"8?’0 53 1,
374(br 25's, 1 H, 58(br : J:11.4 Hz, 2H), 3.40 (M 2H), 2.50 (m |
H, 2.34 (d, J:11.6Hz 1 H. APC M5 W 210.9 [(M+ 1)J; Mp. 260 C
. (dec.); AnalkH)ca8dbrs, ﬂUi 30B4bi7s) NA), 2&9(1:|(dd,c1, 89,1384z, 1H), 257968dd, = &5,88,1.8~ound

C, 59.69; H, 4 Q
14- DI AZATETRR%Y%_BO%IEZ &4 9”703'%0% Qmﬁg/ﬁ%% %237('5 BENTGEG = 105
HYDROCHL ORI DEZAIH}4ARCH %{eﬁf’ﬁ% 1*40di azatetra clo 10.3.1.02.11. 04

“hexadeca-2 11 3 5 7 9- ntaen- 10- yI) 2,2,2- trlfluoro et hanone Fol | owi ng t he

~method degcribed i £xa0p 9/
tricyclo| 3102% ,
"(686 nmy, 2.00 nmol§- 9%‘-325'%%@11

me 225.25[ (M + I‘)'hq uueMompomiﬂO&s@rémeu by, mé\nﬂéthodﬁiaiesd'lbecﬁ 01’ Examples 1 and 2

-trigne hydrachiori

3 = rot-o- et hanone
2¢-’&§-2ﬁ¢13/5148€ne/ OTB05 BondH0

Egggt gd Wi t grrﬂ-rEa)) v?hsb:uuhwi’ta&g .r(t&malmmrapdazd BmHe) métRode! dbébribRd n Eﬁ’érﬁl\;ﬂea’\’;]@”l-l
ny, 0,6t cet e t
| - 514-di azat é[@R (406 Nh‘gl ._?’%..;C])%.(dé‘ %@Zéggcﬁ%zgﬁ‘dsggzggéﬂ HheGshi. I =
hydr ochl ori dgog-lz 1H), 3.51 (br s, 1H), 3.33-3.25 (3H), 3.16 (d, J = 12.0 Hz, 1H), 3.09 (d, J = 12.0 Hz,
1- (6- Met hygl - by ézdlﬁzﬂﬁ e b2 @), 9!=0{11PH2 1. Gt MDA RB R GC A2
3,5,7,9- pentgé%% ( ) ZWQ trlfluoro)ethanone (308 Ny (?191 9] %’al"al)y%\a
converted to tPtIe corrpound using nethods descri bed in Exanple 7 to
prowdeacrystalllne solid (186 rrg) HNI\/R(400 MHz, CD3OD) S 9.00 (d, J

8.5 Hz, | H, 8.25 (s, 1 H, 8. . . 1 H),
3.76 (br s, . b 3. T d . 338(I\/l
2H). 3.01 (s DE VS

N 502 xR WS 4 arioBimobbnafye O ol ool B B S7 0 0 a0 e C
211 3 5 7 RHERIRERR GWOREIM. GH) B2 114, I8 11.5 Hz\VHDhAPCEMS m/e 196.2 [(M + 1) '}

14- di azat et r gyov sditpMig) 361-308 *@2Anal. CARH e R RN 15H0- TG, 56 Q08 i eR5.d0- VI )
2,2,2-trifl ulgugdetg@&oples ‘Pll\l g%ng the nethod described in Exanpl € 49A,

1(4 Amnol

EXAMPLE 47
6-ETHYL-5-OXA-7,13-DIAZATETRACYCLO[9.3.1.0%'°.0%)-
PENTADECA-2(10).3.6 8-TETRAENE HYDROCHLORIDE -
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo]6.3.1.0*"Jdodeca-2(7),3,5-trien-
25 10-yl)-ethanone and propionyl chloride were converted to the title compound foliowing the

procedures described in Example 30 and ‘GoIdstein. S. W,; Dambek, P. J. J. Het. Chem.
1990, 27, 335. 'H NMR (400 MHz, CD;OD) 5 7.64 (s, 1H), 7.62 (s. 1H), 348 (d, 4 = 2.5 Hz,
2H), 3.41 (d, J = 12.0 Hz, 2H), 3.20 (2H), 3.01 (q, J = 7.5 Hz, 2H), 2.45 (m, 1H), 2.17 (d, J =
11.5 Hz, 1H), 1.42 (t, J = 7.5 Hz, 3H). APCIMS m/e 229.2 [(M + 1)'].

30 EXAMPLE 48
6-ISOPROPYL-5-0XA-7,13-DIAZATETRACYCL0}9.3.1.0%1°.0*4}.
PENTADECA-2(10),3,6,8-TETRAENE HYDROCHLORIDE
'2,2,2-Trifluoro-1-{4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0% 7]dodeca-2(7) 3,5-trien-

10—yl)-ethanone and lsobutyryl chloride were converted to the title compound following the

35  procedures described in Example 47. (TLC 25% ethyl acetate/hexanes R, 0.14). 'H NMR
{400 MHz, CD,0D) 5 7.65 (2H), 3.49 (br s, 2H), 3.41 (d, J = 12.0 Hz, 2H), 3.33-3.19 (3H), 2.45
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tricyclo[6.3.1. Q27 dodeca-2(7),3,5-trien-10-yf)-2,2,2-trifiuoro-ethanone
(686 ny, 2.00 nmol) was reacted with 2-nethyl propenal (0.28%August 2040 nmol )
to provide a yellow oil (94 ng, 15%- 20 (TLC 10% net hanol UCH2ClI 2 R1 0. 16).
B) 7-Meth | -5 14-di azatetrac clo '!0.3.1.02,".04 hexadeca-2 11 3 5 7 9-
entaene hyWPOMRBPEI de PCT/IB01/00153
1-(7-Methyl -5, 14-di azatetracycl o[ 10. 3. 1. 02' ". 04' 9] hexadeca-2(11), 3,5, 7, 9- pe
ntaen-10- yi)-2,2,2-trifluoro-ethanone (86 ng, 0.27 mol) was converted to

the title cogpound24sid)9 = #% REMOR4FIRSGEIDeHz, i6M W@Meﬁ@ﬂiﬁwﬂﬁ a

crystalline I d,.( "H NWR 400M—|z CD3 S 9.10 (s 9. 00
(s, 1H), ?8&' “"‘?‘p%%gg?& | H, 3.76 (br s, 1 H, 3.72 (br s, 1 H),

357(brd J:115 Hz, 339( ' 71 (s, 3H), 2.48 (m 1H),
2.32 (d, J = 11.6 Hz, | APCI %S . / EXAMPLE 52 30

7- ETHYL-514- Dl AZATETRAC N e 20072 BCYC = ECA-5 7 9- PENTAENE
HYDROCHLORI DE A 1- 7-Eth - 53A4yd cH zaipENrmEnE@wbﬁo@HloQ@; . 04' hexadeca-2 11
357 9- entaen- QxYXl,):- Q2.0 1002 F QW ng the t od
described in Exanpio-ordAliegats [c] é|£|1_9 b Lidyfag-pgntaengip-vy)-

] dodeca- 2( 7) 22 ’&‘m 9o, (Bpserl @ nethod of amnbe n..u- a0, I /. 2n00 Mol )
-81 25 Augusth&g%cm491d76§’a7136 PCT/ 1801/ 00153 was react ed with

0
(LG 75 ety o ERORAE TR 42 ot b hn 322l ™ 1
7- Et hyl - 30 14ethanane (§Qcng.| IB1OMB!) Wab didsoiell. if A5%)] dtmoall0x5 M) (and tleated with

. 845ﬁ2‘xZS252;?‘;;@%"”"3“@975"‘“""’2%"%2*%* o &0 hel#8 SheRTIERE) ThE s
(94 g, 0.28"&hH?

SR BE T 0E 15 i Epated v aor "z;&r?p'ahr?eﬁﬂu@mg angrwBfeRgito
descri bed i nefivafsplRé hbutso The ebitare vaas Gudged abmplate tyotcH cdaiedl 8t quenkheliNiio ( 400

Mz, CD3OD) sa%Jr&e&queSus ﬂal—hﬂoa s%luﬁ@n 8 glL%bIﬁD(‘ giﬁudg?pﬂéfs)l\ﬁ% %‘%ﬂls 6@%7 (M

3 76 b
| ( r %g (% x'jgd_mg) 5 rgaﬂq)layeg wagweqhed ratp{)HZO?ng gat(nated JPqueous Npg’;l splyien 1
H) L1 44 (t thén =drigd 5 thirugh 3 ki) cotdRClplulyS Govéen®3ton] afrérivbd+ al)dark NP whicBSwagl C

l(: gﬁﬁd) A égaémrﬁﬁb&%ngé%l\ﬁ?é%ﬁwg pi@ﬂg@%&ogp%%s:ﬁg %X sbh Snpl

aceiatefhexanes R, 0.08).

B) §.14-Diazatetracycio[10.3.1.0*".0*|hexadeca-2(11) 3.5.7.9-pentaene
20  hydrochloride '
1-(5,14-Diazatetracyclo]10.3.1.0*".0**|hexadeca-2(11),3,5,7,9-pentaen-10-y1)-2,2,2-
triflucro-ethanone (94.7 mg, 0.31 mmol) was converted to the title compound using methods
described in Example 7 to provide a crystalline solid (36.9 mg). *H NMR (400 MHz, Cb,0D) 5
9.19 (m, 2H), 8.33 (s, 1H), 8.27 (s, 1H), 8.10 (dd, J = 8.3, 5.6 Hz, 1H), 3.78 (br s, 1H), 3.74 (br
25 s, 1H), 3.58 (br d, J = 11.4 Hz, 2H), 3.40 (M, 2H), 2.50 (m, 1H), 2.34 (d, J = 11.6 Hz, TH).
APCI MS m/e 210.8 [(M + 1)°]; M.p. 260 °C (dec.); Anal. Calcd. for CiH4No.2HCE C, 59.38:
H, 5.69; N, 9.89. Found C, 59.69; H, 5.82; N, 9.79.

EXAMPLE 50
6-METHYL-5,14-DIAZATETRACYCLO[10.3.1.0%".0*JHEXADECA.-
30 2(11),3.5.7.9-PENTAENE HYDROCHLORIDE
A)_1-{(6-Methyl-5,14-diazatetracyclo[10.3.1.0*" 0**|hexadeca-2(11) 3.5.7.9-pentaen-
10-yI)-2.2 2-trifluoro-ethanone
Following' the method described in Example 49A, 1-{4-Amino-10-aza-
tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y)-2,2,2-trifluoro-ethanone (686 mg, 2.00 mmol)
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8- METHYL- 514- DI A7TATETRACYCLO10. 3. 1. 02" ". 04' 9) HEXADECA 2 11 3 5 7 9- PENTAENE
'HYDROCHLORI DE A) 1- 8-Meth -5 14-diazatetrac clo 10. 3. 1. 0253Audist 2004
hexadeca-2 11 3 5 7 9- ntaen 10-ylL2 2 2-trifluonrethanone Follow ng the
_met hod desgy¢ lhp Exanpl e 49A, 1-(4- Am no-10-aza-

tricycl of 6%{)??’8221?€1d0deca- 2(7),3,5-trien-10-yl)-2,2, 2-trif | UoFERMR R one
(775 nmg, 2.52 mmol) 20 was reacted with 1-buten-3-one (0.32 nL, 3.79 nmol)
to provide a yellow oil. (424 ng. 529% . (TLC 50% ethyl acetate/ hexanes Rf
0.08). B) 8- mashesctaivwthdEr2-butenal {2 gil.p2. 9DmBol) tolfrovidedal yéllow all o336 & mgl5B4ph 7

9- entaene O P63 lefiyi SéBtate/hexanes R, 0.25).
1- (8- Met hyl -5, 14-di azatetracycl o[ 10. 3.'1. 02, 11. 04' | hexadeca-2(11), 3,5, 7, 9- pe

nt aen- 10- 25 yl)- Za)ze-glemvustimteehMtagaeﬁgo@eU.a‘-madbc%Vmb,)j,gﬁmswverted
to the titley using nethods described in Exanple 7 to provide a
crystalline 6 'ggg "H NWR (400 Mz, ~ CD3CD) 8 9.01 (d, J = 5.6 Hz,
1 H), 8.49 (s, 1 Hy(6-Metyb514diagatetpacycioltp3.1.67 " of “hexpderardt11).8,55,9-ponta®-10or  m
B 2033 (0, T ke snae LR i A i) ek comefth (e e corpsftie g ©

, 2. : =11. Hz, . : cd., s . . . :
5 15: h 6. Stk cBscgbB i Edhye g proyde Slevelalihe 007 HeBigrers Mootz
2004 WO 01/ 6 ZR368DPES-0 RO GG 1EXBIPKS: 18) 8.17 (s, 1H), 7.94 (d, J = 8.5 Hz, 1H), 3.76 (br
514- DI AZATEf BAGYCE 94 @br3. #)0257 (4’ o HRX 2 - a

RS (Dt 8 (2, SO N e o

HYDROCHL ORI 3, 3- oxy.pr.opanoi ¢ aci'd S

met hods dfsc i%é% 4 1»43 %mjépé‘f: EP@S mye 2232 M+ 1)'E M.p-pE00 “Cxrdem); Angl Salcg tfor
2048-2056.) E1sBhdb, AHCHIEH0r OpSARS H, G125; ¢, 9w, Fplindss t5649;(H, 4.225N®.006. 2 nmol )
in THE (100 nL) was treated with Li OHH20O (2.5 g, 106 mmol) and H20 (2 ni).
The mixture was brought to reflux: foEXAMREESE cool ed to roomtenperature

a)nd azeo; ropi( c?l |y drimeriviosy LbiaZzh4ETRABFILOI .3 PHOVASREWADEBASO! i ds (13.3
g. 10B) 1 (4N3 .3 -Dne V= n [e).- 10- -fncyclrofe 3
1.02' '] dodeca-2(7).3,5- t ri%&ﬁﬁm ??)’.R. ﬁg.&gm%* hanone

3. 3- Di netlhoxy pr op&hdilé-Metvbb. 14-dintatetmacyriof 1033107 1} hekadecaa Shbdntaedd> n)
was treat edgiil-b2iHifuorbdimesd | ¢ anhydride (0.85 nL, 6.0 nmol ) dropw se
and stirred for 1“§°[[31;mnute .1 c{negul t.g'éeng %el ow sol ution was added

dropwi se to a Vi gorousrfy i r'P i RBSFFRedos Iy Expmple  49A,  1-(3-Amino-10-aza-

ani no- 10- az atricydlal§:a 81 Flogeca-1D.34-vien 40 - 22 2)trifBp5-thanane- EB6Y thy- 2,00, nioh)i f | UO

ro-ethanone {agféadigd wittv2-MeMiprobéhall {025 (L, Blod i) 15 Frohdddl fihod A RRAYRy, NG
sol uti on,f2 @il off ter 3 Rours the i

B) 7-Methvi-5,14-diazatetracyclo]10.3.1.0*".0**Jhexadeca-2(11),3,5,7.9-pentaene
hydrochloride ‘
1-{7-Methyt-5, 14-diazatetracyclo[10.3.1.0%"'.0**|hexadeca-2(11),3,5,7.9-pentaen-10-
yl)-2,2,2-trifluoro-ethanone (86 mg, 0.27 mmol) was converted to the title compound using
25 methods desgribed in Example 7 to provide a crystalline sofid (12.6 mg). 'H NMR {400 MHz,
- CD;0D) & 2.10 (s, 1H), 8.00 (s, 1H), 8.22 (s, 1H), 8.20 (s, 1H). 3.76 (br s, 1H), 3.72 (br s, 1H),
357 (brd, J=1156 Hz 2H), 3.39 (M, 2H), 2.71 (s, 3H), 2.48 (m, 1H), 2.32 (d, J = 116 Hz,
1H). APCI MS m/e 225.0 [(M + 1)'].

EXAMPLE 52
30 7-ETHYL-5,14-DIAZATETRACYCLO[10.3.1.0%".0*}JHEXADECA-
2(11).3,5.7,.9-PENTAENE HYDROCHL ORIDE
A) 1-(7-Ethyl-5 14-diazatetracyclof[10.3.1.0*"".0**|hexadeca-2(11).3,5.7.9-pentaen-
10-y1)-2 2 2-trifluoro-ethanone
Following the method desciibed in Example 49A, 1-(4-Amino-10-aza-
35  tricyclo[6.3.1.0*"[dodeca-2(7),3,5-trien-10-yi)-2,2,2-trifluoro-ethanone (686 mg, 2.00 mmol)
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reaction mxture was diluted with H20 and extracted with ethyl acetate (3
times). The organic |ayer was washed with brine, dried ovihAdRBEIBN4
filtered and concentrated to an oil which was purified by chronmat ography
on Silica gwlodim2meovi de a white solid (477 ngy, 62%. (TLC 595641&3@/0%
acet ate/ hexanes Rf 0.37). C 1 514-Diazatetra clo 10.3.1.02". exadeca- 2
11 3 7 9-tetraen-6-one-10- | - 2 2 2-trifiuoro-ethanone

1- (4 (N-3', 3" -Di net hox -pro i onam de) - 10-aza-tricyclo[6.3.1.02,"']dodeca-2(7
), 3, 5-tri er\"asma‘s'ﬂd) 2?"%%?%‘&%@ bt30BMe) tossryide, vellow ol (HidMg, ¥6%%).
treated w th (TtQ 5% ethglacebteheaneslR(037).) 25 and stirred 18 hours,
concentrated, diluted vmth CHZCI 2 and HZO The aqueous Iayer was extracted
with CH2C12 (4t| b, it ikaz atetnap @t X: Saie

aqueous  NaHGErogMdrdbi on (40 rri ) and saturat ed aqueous NaC1 soI ution then

d dth h t ti ded | lid (320
o 823 5 1 Zq'f{’%@y St emapcnebod (B & ohSariese 20l o7 nertaen 10
O-t et r aen- 6- ¢h@.2.230fudmsrethanohd (4 ohg, 0.2 Bnioh-vBisaconverted a@)ﬁel title1ébmipobnd) dsing

. 04' 9] hexade%r%ﬁéliﬁscngedﬂn EQEI'E&E r?%%ro@:d@%eclgsgdl%e)sohdg( n‘?g})‘”l-{ h@lﬁr(got? Wl-ﬁnone

(540 ny, é was converte

descri bed i 21%( Bt B17(s Hi$. ?)Q/ﬁsdy")t Hes fsriﬂ')esé%ﬁp@ﬁhd'f'%{(qﬁﬁnﬂ'ﬂﬁ y2 (baks) 1Hie

$o|9|0d((72 ggﬁsﬁlﬁ@d kasl‘ﬂld?z@mm@?wfzm@ma).; 878 Hk221 M 2.48 (m, ¥ 2'3"3.( %li),
S,

3.56 (br 1t ]'?455 stﬁgg{%ﬁ'" 759’52% Rbsc'é"srﬁ‘? % 3'?"“;2&5’1@ 12%3?0()

-83 25 August““ﬁo@@!cq{\@"@lﬁi@?gﬁclﬂﬂzﬁ‘ CRER.IG b1 §331M)8.52 Faand @, 57198; H] 5.96; kiz,

1H) . APCI Msg@he 227 [(M+ 1)1; Mp. 300 C (dec.); Anal. Calcd. for

Cl4H74N20. 214C1: C, 56.20; H 5.39; N 9.36. Found C, 56.40; H 5.63;"N,
9.25. EXAMPLE 55 6-CHLORO 514- DI AZATEXRARNMEED 10. 3. 1. 02. 11. 04. HEXADECA 5

2(11), 3. 5. 7, 9- PENTAENBEPINRGECLS
1- (6-Chl qro-5, 14-di azatetracvg of

9-t)entadR- 10-vt1-2.2.2-tr

1- (5, 14- di azat et r AL y€8-Mefbd: 53_141:&:&%&::&4!01103102" 0**hexadeca-2(11),3,5.7.9-pentaen-
9Jhexadeca- 2¢glp.2 3 o 4tfia -6-one-10-yl)- 2,2, 2-tri fluoro- et hanone (156

ng, 0.49 nmol) was [rea WI POCI 3 (5 nl) and warnmed to 10 100 C with
stirring for 3 holiflgwing; ttEﬁ‘r &gt deseibsd IR VEXemEle t #RA.r eb{4dimpingd§-agd-| ut ed

with CHA 2 ¢itysloff.d. 1.6 todszn 5| Sytridr- HRyiex)2, Mrtﬁboraanﬁﬁafeephblaiﬁ@@ 530 hidlyon

tnd the Suersse F’%";"Q‘?‘ﬂ‘e‘xﬁ%“é"f% O 3 BT BouIR Vel o %%3?9%“ -
washed wit h Hb© 59w etytacataleexanas® 0.88) ution, filtered

B) 8-Methyl-5.14-diazatetracyclo[10.3.1.0>"".0**|hexadeca-2(11).3.5,7,9-pentaene

hydrochioride
1-(8-Methyl-5, 14-diazatetracycio[10.3.1.0%"".0**jhexadeca-2(11),3,5,7,9-pentaen-10-

25 yi)-2,2,2-trifluoro-ethanone {403 mg, 1.26 mmol) was converted to the title compound using

methods described in Example 7 to provide a crystalline solid (266 mg). 'H NMR (400 MHz,

CD,0D) 8 9.01 (d, J = 5.6 Hz, 1H), 8.49 (s, 1H), 8.22 (s, 1H), 7.97 (d, J = 5.6 Hz, 1H), 3.76 (br

m, 2H}, 3.58 (br d, J = 11.5 Hz, 2H), 3.40 (m, 2H), 3.06 (s, 3H), 2.48 (m, 1H), 2.33 (d, J =11.6
: Hz, 1H). Anal. Caled. for C4sHeN2.2HCILH;O: C, 57.15; H, 6.39; N, 8.89. Found C, 57.43; H,
30 6.44;N,882.

H)
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_through cotton and concentrated to a brown oil (217 ng, 93%. (TLC ethyl
acetate, R 0.3) 1H 15 NWR (400 MHz, 2HCCI 3) b 8.03 (d J 25 BudusHQ041 H) ,
7.83 (s, 1 H, 7.62 (s, 1 H, 7.35 (d, J =8.5 Hz 1H, 443 (m 1 H),
-4.01 (m | whower$2 (m 1 H, 3.29 (m 2H, 3.23 (m 1 H),

2.10 (d, J =11.6 Hz, 1 H. APCl Msnme 341.1 [(M+ 1);]. B)Z%C%g)f”%}%%
14-di azatetra clo 10 3.1.02".04" hexadeca-2 11 3 5 7 9- ntaene

hvdn~chl ori de 20 1-(6-Chl oro-5, 14-di azat etracycl o[ 10. 3. 1. 021

. 04. 9] hexadeca- 2(11), 3, 5, 7, 9- pent aen-BAMRLESAS> > 2_trif| uor o- et hanone (26
mg, 0.076 mmol) was com@ﬁt—%ﬂtﬁmmwhesmm?ﬁ‘cmﬁﬂEMﬂiDEQA. met hods

descri bed in Exanple 7 toiwiggggé!i?%%ggggagﬁgogl&ol 1d (5.8

24% . H VR _(free base Eg 5 g, 1H§, 7.77

“(s, 1 H, 7.57 (sAL$3Dimethoxypropanoic acig ithwmesalt, 1 H), 3.28 (br s, 1 H), 3.24
(br s, 1 %), 3.12(ReltedCto mkettiodd deseriblid in Abastér, 6 T( BE afl, J‘:hxled Jc%e B,

2. 41 o oaem WEAPE 1y 1.
'EXAIVPLE 56( ?%é‘?%’v%%ﬂ&g?ﬁ%ﬁ?ﬁ&&?&%y%%ﬁf?(‘?29 §6.2 gmol) i X mé 1)1 3
5. 7. 9- PENTABKE FeatCiALIPH BEO 19,5 8- 106]numa)) STHHA @zat)eThe mbtre s Brokght 1811

04" hexadecaefuxkdr Shdurs! cSoledtb 3&IM égafe%% r&%ﬁ%f&&o}'e%@‘&:gd Frg&tTMEXII'neg)S Ler

6- Chl oro-5, 14-dj azatetra [10. 3

2(11),3,5,7, RSy @Sﬁgdfg%gﬁ% g, 11.53 mmol) was converted into the W
conpound4fs descrébfz = ) ). ' (3

899 . (TLC 5% ne o 37 . & Atgust— V-

PCT/ 1801/ oom&mwmﬂazat etra clo 10.3.1.02-".0' " hexadeca.2 11

S i 950l Vel i eorpe ”g“"aﬁ‘"“'"“' e o "@S‘”rmé&”"“‘*’"ﬂ‘*‘%‘h&‘ e ol
“with a sol u? | Sir?acvﬁ{ﬁ Eﬁ@:ﬂﬁ 5F é@%%dgfb;%r{' a%@ff‘?grf’&ﬁ's%a'ld gied Jiusesdeca-
52(11),3,5 Tregewwsatsﬁmm"éeﬁ PR yeldied a@pws@ ¢o |- vigoropisly estitred n@ma ofoi-40. 33
ol ) | Pﬂ;etdﬁmwwéﬁ-uﬁy&!olaﬂd dﬁflwb&z(ma . &feh—ﬂb-yf)-@rz zllﬁﬂljb?dalé nof &@C@W $h
was cool e ract ed, w e
organic | aygfﬂ@ggﬂ% fﬁﬁ?mvj %.ﬁ@&a? mt%f’%uﬁoﬁa%ﬁ@cgﬂ ff?"ft'B?l% At After ws Wear ough
a cotton pl Gepctipemixiishwes-diluted aith HeO and eitiacted 8/h ety acétFe (3 tiBRs). The organic
met hanoi / CH24pkPwd wabh&with bHAe Qn@d MRk e, S&hﬁetéa ARRLAERG 15 art 81 whidh 94 - 04
hexadeca- 2 Jp%nﬁ%d%y ch%maﬁ)ggaa phy on Sji]c\é e??o provndeda white salid (477 mg, 62%). (TLC 50%

20  ethyl acetate/hexanes R; 0.37).

C) 1-(5.14-Diazatetracyclo[10.3.1.0*".0**Jhexadeca-2(11),3.7 O-tetraen-6-one-10-yl)-

2,2 2-trifiuoro-ethanone

1-(4-(N-3',3"-Dimethoxy-propionamide)-10-aza-tricyclo[6.3.1.0% jdodeca-2(7).3,5-trien-

10-y1)-2,2,2-trifluoro-ethanone (460 mg, 1.19 mmol) was treated with trifluoroacetic acid {4mL})

25 and stirred.‘!a hours, concentrated, diluted with CH,Cl, and H,O. The aqueous layer was

extracted with CH;Ci, (4 times) and the organic layer was washed with saturated agueous

‘NaHCO; solution (40 mL) and saturated aqueous NaCl solution then dried through a cotton
plug. Concentration afforded a yellow sotid (320 mg, 83%).

| D) 5.14-Diazatetracycio[10.3.1.0*".0*lhexadeca-2(11),3.7 9-tetraen-6-one
30 hydrochioride | -

' 1-(5,14-Diazatetracyclo{10.3.1.0*"".0**Jhexadeca-2(11),3,7,9-tetraen-6-one-10-yl)-
2,2, 2-trifluoro-ethanone (540 mg, 2 mmol) was converted to the title compound using methods
described in Example 7 to provide the title compound a pink crystalline solid (72 mg, 71%). ‘H
_ NMR (400 MHz, CD,0D) & 8.42 (d, J = 8.8 Hz, 1H), 7.90 (s, 1H), 7.66 (s, 1H), 6.98 (d, J = 8.8
'35 Hz, 1H), 3.59 {brs, 1H), 3.56 (br s, 1H), 3.49 (dd, J = 12.4, 5.8 Hz, 2H), 3.29 (m, 2H), 2.42 (m,
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6- Met hoxy- 5, 14-di azatetracycl o[ 10.3.1.027A"9] hexadeca-2(11). 3, 5,7,

9- pent aen-10- carboxylic acid tert-butyl ester (138 ng, O%lAugmtaOMas

di ssolved-in trifluoroacetic acid (4 nL) brought to reflux for 4 hours.

The m xt ur ewyfigefygl €ed and concentrated to an oil which 15 V\%?:ll_g#&%%l ved in
ethyl acetate and treated wwth 3N HCl/ethyl acetate (1 nl).

concentration the residue was recrystal lized from nmet hanol /di ethyl ether to
. provide a beige solid (51 ng, 26%. 'H NWR (400 MHz, CD30D) 8 8.77 (d, J =
9.5 Hz, 1 H).1H.223 (& J=1111§)Hz, THRAPC{ S n¥e BRT7 [(M +54"); (Mip 3D0="C9(dEc HanallChixd.
4.30 (s, 3H) foRcHA.N 2|~$cldsbl)20|$ : 12. 4, 38
e 2ty 328 n%§|51£ ' 5631-'! ﬁb§3§f-‘on,md"& 563%5—95&?% Qjﬁ APOY |
me 241.2 20 [(M + 1)+] Mp 240 (degﬂ;m_m&Z?S C (dec ) (TLC 10%

met hanol (NH3) / CH2Cl 24 » XAND Q- FLUCRO- 5

14- DI AZATETRACYCLO 10 07 ERFAENE
HYDROCHLORI DE A 1 46- Chl or o- 10&4&@&&@1&&%@%&@510 3.1.02'".04
hexadeca-2 11 3 5.A #46-€hio

3- Fl uor o- 10- t ] a-2(7 ed
to 1 (3 Fl ooz 21 %@_@W 0[6.3. 1.02.7]-dodeca-2(7),3,5 trien-10-yl)
2,2,2-trifluoro- eth@n’drﬂlﬁzﬁ?t’@m@ﬁ%ﬂ%a@ Shexadached 11,37, Frataph-8-ond\10-JiH S

product was rﬂ,ZI—ﬁM&&o&ﬁlﬁtﬁﬁ 186008 d.4b re of
ni trated fy o H&to . e 8 Crﬁf@ﬂﬂ)a@tn%ﬁed wﬂ‘ﬁo&?%&'hﬁ_%g% H%'ﬁ%\ge(rgt ed

to a chl oroqul no kil %@“&3%’%%% Afier EOnGRDIratian 5"'4"'3& thesresitue was giluer wits
wer e separ atC‘é'HCbW%mLhﬁw iefdiyeteated ayith\sabmated NalGO gsdlutibe (18 aL) wieh étengt i tl e

conmpound. Tldﬁcew ewivbior sl@ﬁ&f- ﬁk%&ﬁl@ ’seﬁgrath gga the ?@tegtﬁs fbijﬁq &rac?tog 4 VO

01162736 PCTS%PQ% 32015@;@ -10 fluoro-514
10. 3. 1. 02 & °’§i“‘%'a!59'7"3§ waghed yith &0 pag %lmﬂfeﬁ Na@! solution, filtered
1- (6- Chl or o- #Boughcoierantitonkentratectoraluyei of 207 thgl 902! (1G4t St @ a.3pH.1) ,

3,5.7, 9-15pefﬂiwﬁ€mé%%%c%|?a gos {d, 11408 Az SN YEYE 1R EPRVRN £S5 [Py =85

6-chloro-1 O-fluoro-5

di azat et r acy &ofHlp4: 33 im01i") 141010(4!* IHhSaRdBE 4HR BL2R)(M32H), 3.28 (PetH)aA® (thyTH),
net hods dechHb@diJl#ﬁfﬁ(WHpAFClMSW&W 1{(QQ iz, CDCI3) 5 8.03 (dd, J =
85 15t 14, 7.36 (d J =85k 1H, [ 24(s 1H), 3.52 (br s, |
H), 3.16 (br s, 1BMEChiore$, iediszatatmeydd 21 Ob Hhex ek ¢ db -
128 25 2;@,&&.0,.&5) 285(ddd J=128 2.5, 2.5 Hz, 1H) 2. 46 (m

conver t ego'g g’ t \k]le ' 'Icg'mf?'l_lzhb"o"?]j?fgqegg @E/Srz 22163' eﬁaﬂe%-gzﬁﬁggéngﬂA%iE 58
y1)-2,2,2-triflucro-ethanone (26 mg, 0.076 mmol) was converted to the titie compound using
methods described in Example 7 to provide the title compound a solid (5.8 mg, 24%). '"H NMR
(free base, 400 MHz, *HCCl) 5 8.01 (d, J = 8.5 Hz, 1H), 7.77 (s, 1H), 7.57 (s, 1H), 7.30 (d, J =
8.5 Hz, 1H), 3.28 (br s, 1H), 3.24 (br s, 1H), 3.12 (br d, J = 12.5 Hz, 2H), 2.96 (br d, J = 12.5

25 Hz, 2H), 2.41 (m, 1H), 2.02 (d, J = 11.6 Hz, 1H). APCI MS m/e 245.1 {M + 1)*].

EXAMPLE 56
6-METHOXY-5,14-DIAZATETRACYCLO[10.3.1.0*"" 0**JHEXADECA-
2(11),3,5 7, 9-PENTAENE HYDROCHLORIDE
A) 6-Chioro-5,14-diazatetracycio[10.3.1.0%".0**|hexadeca 2(11) 3.5,7 9-pentaen-10-

-30  carboxylic acid tert-butyl ester
' 6-Chloro-5,14-diazatetracyclo] 10.3.1.0>"".0**Jhexadeca-2(11),3,5,7,9-pentaene (2.82
g. 11.53 mmol) was converied into the title compound as described in Example 12 A to
provide a brown oil (3.55 g, 89%). (TLC: 5% methanol/CH,Cl,, R 0.37).




_5 8, 14- TRI AZATETRACYCLOF 10. 3. 1. 021" . 0' 491HEXADECA-

2(11) 3. 7. 9- TETRAEN- 6- ONE HYDROCHLCRI DE A | - 5 8 14-Tri &5aAugush2@l4o
10.3.1.0".04' hexadeca-2 11 3 7 9-tetraen-6-on-10- 15
-yl) -2, 2. 2- wo é1/629360- et hanone PCT/IB01/00153

1- (4, 5- D am no- 10-aza-tricycl o[ 6.3.1.02" '] dodeca-2(7),
3,5-trien-10-yi)-2,2,2-trifluoro- ethanone (536 ng, 1.88 mml) was stirred
in ethanol (4 m). Thi s mxture vvas treated W|th
met hyl - 2- hydroxyIB Methponi 14adianatetre 33101 0% v Spertdegnd at 70
Cfor 2.5 howhﬁ:ogTbl@md@ﬂQidypéktéNas cool ed to roomterrperature and
concentrated. Tri ratléa Wlt thanqci and filtration provided |ight

yel | ow solids (3 r)g)( i SA¥eh'a matheppidEmb.) under pitragen with stirrigg
"14-Tri azat etaf'éctf%ﬁl%ﬁ Mth3 a1 somtidn f Bekianes td-dazbfetracyélofi 013ef 0°Ant?)heasca-

hydr ochl 6 | 9er153,50% fonién T0LagabAS SA Rltaly derrie N2 %&%ﬁgﬁgaca 5381

3, 7, 9-tetr e $ %q ﬁs@?.l tri uor o- et hanone

“mmol ) was cSﬂvéP 86"“9 P FrEu for |1B heafﬁpB%El" e Wascoolady prgeNtatasic treated) with

Exgzpl e 75 #HeO [and ekicksted. With SWh Ck OTtedor§dtic iager uéﬁ%shedHaN‘datMQ@Ngﬁzsolut@?Oé 5J

7 , ’
(s, H)ud ﬁ?ten'é@ tﬁr%ug(;hl aH):ottoZ Biﬁgl ztﬁqg. %o&&rit%ﬁ?oz%g oi {1 %G%M (@gggpft a3

12.5 Hz,

= 12.0 Hz, T not/ w 228 2 [(M+ 1)j; Mp. 296 (darkens), 310 C
(dec.); TLC 100 H2 ¢ 3t h ) )11 1 6% 30 EXAI\/PLE 59 10- AZA
TRI CYCLO 6. 3. 1. 0Z=TTDCDECA* S S R NP POGY AR 2 S-pentaene

3- N- Benzv| - byduwochlodde et r ghy4r o- 1, 5. met hano- 1H—3 benzazeai ne A st ream of

ozone was bubbl ect-m&m@w@m&ima&me%dyae{w% 1%20%%\&%&%@@‘%8%%;%9 &RSo,

(1, 4-di hydr 4- et t ne mol ﬁa 80 nL

of met hanol gar%oxy%am#%ﬂ% E’%‘F& a‘?fﬂe"@ éfﬂ MRl Asditseived !ﬁ' tﬂﬂ‘t?@%%‘l'co?‘ﬂd 6zone

gener ati on Wabbroug treifief foes hogs. T Muyswa2@0kd AR Bdrceviéd BGH diBMid00153

anot her 1§ ewysd Qﬁ&s&!ﬁecﬁ'ﬂﬂ ﬁziac&é’t&gé‘r{b Weseduhn! s¢ ﬂ@lfegﬁpgf%tg {'\‘n‘ig Afte ut es to
e n“for

di spel the blue n the sol utigon was
to 20 mi nut & ?Wﬁ%‘o@‘ﬁd eVasfecrysigfizst ifigm m?‘BaftOH%efbme@esm mov-ée. avmmded

0. 199 g of & (1ang. 26PA).0H NMR (100 MHZSEDYED) 808/77 (8] 9615.Hz{ 182851 @Ak, 5%000}10
o o T SUTE YRR NBIE Syl oo R B

f hyd
gilonlode %a;??(rg‘gg‘c& gra ét“e?%{) gt (mi *rHM%Zggﬂmﬂrrnutse%a 1HhrtP-F§(!lmStm@r%ﬂ 20. 798

g of 5%p| aMruli; Mop zaa,r(mr(sﬂzistzcmj) (T0c:00% rﬁahun\éqNﬁgmHzngsR,med to the
reaction nmixture at 0 C, followed by 3.07 nL of benzylamne (28.1 nmol,
1.0 equivalent) and 0.561 nL of 069 EXAMBLE ici d

6-CHLORO-10-FL UORQ-5,14-DIAZATETRACYCLO[10.3.1.0%"" 0**)HEXADECA-

2{11),3,57.9-PENTAENE HYDROCHLORIDE
A) _1-{6-Chloro-10-fluoro-5,14-diazatetracyclo[10.3.1.0*"" 0*Hhexadeca-2(11).3,5.7.6-
25 pentaen-10-yl)-2 2 2-triflucro-ethanone

3-Fluoro-10-aza-fricyclof6.3.1.0%"}-dodeca-2(7),3,5-friene  was converted to 1-(3-
Fluoro-10—aza-tn'cyclo[6.3.1.02'7]-dodeca-2(7),3,5-trien-10—yl)-2.2.2-tﬁﬂuoro-emanone by the
methods described in Example 7A. This product was nitrated as described in Example 7B.
The resulting mixture of nitrated products was reduced as described in Example 8, then

30 converted to a chloroquinoline as described in Examples 54 and 55. These products were
 separated by column chromatography on sifica gel to provide the titte compound. (TLC: 50%
ethyl acetate/hexanes , R, 0. 50)
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(14.0 mmxtl, 0.50 equivalent). The systemwas repressurized to 50 psi of
hydrogen and 10 allowed to warmto room tenperature. After25Adgust 83004 he
reaction mixture was renoved from the reactor and filtered through a pad
of Celite, wgsfifdge W th 20 nL of nmethanol. This reaction m xture was used
in the next step ampl e 59B). but isolation of the intermebfHIRIVOHES
carried out as follows: the filtrate was concentrated in vacuo and
partitioned between 40 o of met hyI ene chl ori de and 30 m_ of a saturated
aqueous sol ution E S o ‘

W th anot herpgfﬁgem_.hﬁ : geyl ene ‘chloride; the conbined orgam c layers were

dried over anhydrous_sodium sul fate and concentrafed. the residue was
- dissolved in 10 M6-Ghlog-1{-fypredardiazatsiracyeleli¢.8d-05ng " thexadarat26t084H. % pl ug
of silica gepentaendOaf)i22-trilwnsehinont i Ngas hecdnvbitddat o t leechldré-h efGeeepaund

(m 7. B otepufioRgerg, Oopgiatliogth 397 pchind i) oty B 5 o
(d. J = 9.5 ExampjafC. 't NMR (490 Mﬁz—ClQCIB 8&03 (dg)J = 8.5315 PlzotH)( 76 (d, )= 8.4 HZ1 (d,
il =10.0 Hz, 1H)17.6B (s, 8HE, 33245, T8, Bab (6D 11, B1AREdAROtals H-BHRSIH2Z 67 [dag, t OS

e DSV TSP Y 1, SRR LS S 2 0 0 200 200

59A pri or tondetﬁb}WS Wej?@@[Mr[L Tols maserabwas| conviested Rithe lite corauiuhdas desctibite Was
added 3. {¢ Gin@kapik @tuenesul foni c acid nonohydrate (19.7 mmol, 0.7

equi val ent) and 0.986 g of 20% pal | adi um hydroxi de on carbon, 50% wet by
wei ght (0.703 nmol. 0.025 equi val entexaMPhE s8eact or was pressuri zed to 50
psi of hydrogen and heat£g f,ﬂgz%ec%iﬁogq%hrbgg Qhagcgours t he reactor
was cooled to roomte T Ot | tered through
Celite, washing wth et hdd3)3.7.$JETRAENFONE HYDROGHLQRWESt ed i n 30 vacuo
and stripped downaif 14808, ?@Tﬁ&a@ﬁ‘agﬂgmQma‘ﬁbb‘f]hEhﬁeE@ﬁﬂﬂ};_aT;?,%én&ﬁ%M'—Ved in
32 nL Ofs'zﬂpzré)ﬁ-?ﬂ%ro@ﬁ\gn pgat ed to 70 C To the hot solution was added 16
m. of h i ng solutlon as al l owed to slowly cool with
‘stirring. O yst al si4%Piminodfazavsiersiol§.3. 1. 0 dodeca-2(D i triempteyh 2 2etrifiupro-12
hours. The Vddnene< (586 iy, sewm)fwéstﬁhedimmndmeﬁh tPni® imiQuré vr thbate ) Of

ooyl at o k2 s8roBt il Sl GRE fi, 2 BRrsingl and)sinedoat 26 4§ 7359
2H), 7.43-7. t@QrS( nTheq Fgaction. W cqolgd t9=roqm Jerhperataie) and3ccdigeriteited) :'l'ilﬂ.:rsﬁlontMH)

3. 30 (bs20 2Hyethahoildnd(lsatich provld%dﬂ%rtﬂgeuo&&hds 2333@19( §5% (} 1131_70 2@%%\%&/@%@6 WO

01/ 62736 P d{kﬁgl/OOlSS 3H) 35 (m 1H 1H);
*3C NWR (10 CD30D): 5 140 8, 140 5, 139 1 127 2 127 2, 124.3,

122.3, 45.1, 39. 4 5?57143,,, _
2758, 2719, 2683, i | 1302.
1259, 1228-@.-%113%’%176 1160 1137 1122 1087 1078 945 914, 876, 847,
829, 818, 801, 7]30(5814-Tnazatetracyclo[103102"0 *lhexadeca-2(11),3,7,9-tetraen-6-on-10-yl)-

25 2,2 2-trifivoro-ethanone (145 mg, 0.45 mmol) was converted to the title compound by the
methods described in Example 7C to provide a brown solid (26 mg, 46%). 'H NMR (400 MHz,
D;0) & 7.94 (s, 1), 7.58 (s, 1H), 7.18 (s, 1H), 3.39 (br s, 2H), 3.28 (br d, J = 12.5 Hz, 1H),
3.12 (br d, J = 12.5 Hz, 1H), 2.29 (m, 1H), 1.99 (d, J = 12.0 Hz, 1H). APCI MS m/e 228.2 [(M +
1)} M.p. 296, {darkens), 310 °C (dec.); (TLC: 10% CH,Cl/methanol(NH;), R; 0.10).

&

30 : EXAMPLE 59
10-AZA-TRICYCLOI6.3.1.0*"|DODECA-2(7).3.5-TRIENE TOSYLATE
A 3-N—Beny!-2,3,4 S-tefrahydro-1 5-methano-1H-3-benzazepine
A stream of ozone was bubbled through a solution of 4.00 g of benzonorbornadiene
(1,4-dihydro-1,4-methanonaphthalene) (28.1 mmol, 1.0 equivalent) in 80 mL of methanol at
35 -78°C. Once the solution developed a blue color, ozone generation was stopped after
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;5 492; Anal. Called for Ct8H2INGBS: C, 65.23; H, 6.39; N 4.23; Found: C,
65.05; -H, 6.48; N, 4.26. EXAMPLE 60 10- AZA- TRI CYCLO 6. 3. Z50gnsTOIECA- 2 7
3 5-TRIENE TOSYLATE A) 3-Oxo-indan-1-carbo lic acid nethyl ester 10 A
-sol ution okyd&: of 3-o0xo0-indan-1-carboxylic acid (56.8 1.0

equi val ent) anélﬁﬁok. 25 nL of concentrated sulfuric acid in g?ﬁ“%’”ﬁé?hanol
was heated to a reflux for 4 hours. The reaction m xture was then cool ed
to roomtenperature and diluted with 100 nL of nethyl- tert-butyl alcohol.
The organi c gottearifemminties aag e oxyaprcwas\bubhie Ghradghdbr five sEtutesath @ibpalChe BIUS

sodi um bi car b@l&at'ﬁaeﬁmkéﬁdhﬁian waélgur@éu:@.mﬂbeﬁ%ﬂio i?;ho%ﬁ@&b‘ Q@E&gﬁ%ﬂgéq}i@

sodi um chl or| thutllﬁ %% 5 gyer was dried over rrous
_sodi um sul faP% }fﬁd rsglf’gtﬁ' Wa {192 9 efriyd BRI P8 carbon., 5 aet by
white solid wpight dd@8trmomelt 091 éqivaiénty, THE %ystenp wad Gpabdivated wiltl Nydrogeh00
WMHz, CDCl 1 7. 62
e 7323 pr%sgunZéhl_D(odm |5"$£|1 of Zyd?bg'éﬁ an%l dFQduaf?y g to‘}%og)n Z ggp ﬁ.gure é:h%:b,
e 1 H), @“{"S ""a§|£$d“°°§T§‘ Hﬁ&’ (Wﬂ""l“f’ﬁ‘é"'i"“feé) . ggditional §.798)g efe5% aletmum =
19.1, 8.0 Hzon gapgn (CT1AIVIROf, D@04 hllivaletiPBEDRdde t@ . réactidDmikitde 5t 0 L5 Jolidwed
136. 5 135.2 1&%7 54,
1710, 1602, bylégg"k IE 1%"(')"%82&?%'1'5'%132 @’8%§%E{8§hﬁfﬁg§a§3?bﬁﬁm 1%?1‘1?1
986, 881, 83(71 7@510 glgsg equgglent) 53he sg}em was repressurized to 50 psi of hydrogen and
3- IQ/ano BQ]E r allvaredh td varindo vdoowtgmpdraiare: hftecd bﬁnﬂyl /|thee reastiod r,m{,,gx.}aseé;,gjeg'ﬁgma
solution o est
mol, 1 25 @eﬁigz\'/cgorg?? ?ﬁh?%géﬁ r?r%ﬁ ?Ip?gﬁfjgggganas hg'%rﬁ%mn?ﬁ gﬁ‘e?fo'ﬁﬁﬁ?lq QW&S
~added 192 ng'® $“°2|W|’6“'th‘ﬁsc}@ef(mteﬂoext B (Exampbs5eRjubut ddolation of be lievesdile 3. 47
nL of tri metiad ciniedloutyampilahs: he fitrdte Wi lconceniate® i=¢dd S Partitibhs séwehh'&n
m Xt ure was reaction. m tuewas t hen
cooled to ro@%gftrggrrhp%%g? 3’? é%jefa%g 3@‘1{1 #Egatugpe% apgeqis sgiptiqn g ﬁ‘@{'fg“&?{a‘”@tweof a
sat ur at ed® RAYBCHFIYEDWRLANBFehViBITather 30onL of wathyipde chioride;ithe ¢anpirtedesrganict ur e
fortﬁ hogr tm@fré Ryre Hfed Qe LarhdrseRbRnadiIatd BRd éUnﬁ@lﬂ}afedllﬁé!?éslldﬁ?%%? wi fjh
anot her r eoys, sodi um car ol ution owe
by 8 nL of nénglgt'ﬂlr'a? tgg géxgg%% S%i?‘ﬁrﬁ"grﬁaa?ﬁf g & ‘1"1'1‘@" 9%y Q%F'Ee’l ayer
was dried O\I@PC%‘I'HWr%WQdMMeSQQm@ Wmeﬁtaﬂmﬂdﬂ&m 4826 O' H IMB ve
3- cyano: 3- tubomHaYAIODRyLBk/1d (él2R), 60834 00Xy bl 36) 959 ), LY
oil (5.6 1. The cyan drin titfe conp oun‘élwas OL ned
as a(m X g I'BTZ/%% géﬂfr%‘ﬁnég (d‘x a%ﬂzi%s%aﬁ?@ (m, F-T')Nﬂ/ﬁ" (hda quk”?-
CDCl 3) : (najtﬁ) |soner) 8 7.54-7.50 (m 1H), 7 42-7.38 (m 3H), 4.14 -88 25

August 2004 WD 01/62736 PCT/1B01/00153 (t, J = 7.7 Hz, 1 H), 3.78 (s, 3H),
3.01 (dd, J = 13M|MMMMM5 Hz,

A pressure reactor was charged with the crude 3-N-benzyl-2,3 4,5-tetrahydro-1,5-
methano-1H-3-benzazepine (from Example 59A prior to workup) in 100 mL of methanol. To

25 the reaction mixiure was added 3.74 g of p-toluenesuifonic acid monohydrate (1.7 mmol, 0.7
equivalent) and 0.986 g of 20% paliadium hydroxide on carbon, 50% wet by weight (0.703
mmol, 0.025 equivalent). The reactor was pressurized to 50 psi of hydrogen and heated to
40°C. After heating for 15 hours the reactor was cooled to room temperature. The reaction
 mixture was filtered through Celite, washing with methanol. The filtrate was concentrated in

30 vacuo and stripped down from 20 mL of isopropanol. The residue ;vas redissolved in 32 mL
of isopropano! and heated to 70 °C. To the hot solution was added 16 mL of hexane and the
resulting solution was allowed to slowly cool with stirring. Crystals formed and were stirred at

room temperature for 12 hours. The white crystals were filtered and dried io give 265 g
(28%) of the tosylate salt of 2,3,4,5-tetrahydro-1.5¥methano-1 H-3-benzazepine tosylate; mp:

35  207-208 °C; 'H NMR (400 MHz, CD,0D). 6 7.69 (d, J = 7.9 Hz, 2H), 7.43-7.32 (m, 4H), 7.23
{d, J=7.9 Hz, 2H), 3.37 (d, J= 11.2 Hz, 4H), 3.30 (bs, 2H), 3.15 (d, /= 12.4 Hz, 2H), 2.36 {s.
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1H, 26 (s, 9H); (mnor isomer) S 7.59-7.55 (m 1 H), 7.48-7.44 (m 3H),
4.29 (t J =7.5Hz, 1H, 3.78 (s, 3H), 3.03 (dd, J = 1257Audpst20@4, 1 H),
2.70 (dd, J = 13.7, 7.5 Hz, 1 H), 0.14 (s, 9H; 73C NVR (100 MHz, CDCl 3):
(unassigned) 8 172.3, 172.0, 142.3, 142.1, 140.1, 138.8. 130.8, 5 130.5,

129.1, 12800638, 125.6, 124.7, 124.3, 120.8, 1206, 75. 4, p@bnibi/ebids;7,

52.7, 47.4, 46.8, 45.6, 45.3, 1.4, 1.3; IR (neat, cm): 2956, 1739, 1477,
1436, 1253. 1197, 1169, 1135, 1092, 1033, 1011, 880, 843, 756, 623; Anal.

Cal cd f 1 X . 134, 84, X 2.20: H,
655 N 4, 03 s oy pof b B S o (B uobF oitiof, o
sol ution of 94%5. 1pSck 137.8y1241201343.i1RRA8t 46/1,. 539 7RV B 0IG/Z; IR @iélr; EmC)a 488 $0210
aci d nethyl 2gs8 o824 2056) 21 bes3l 263 1654k V26 Mebs] ﬂ9?5|4% 1%3 %{;d‘ﬁgﬁ’é 19683

added 5.71 f ngh 5

equi val ent) 91%%%&%?@ S'&é{ 10151‘” 1#?2 Ong 1%% gﬁdq@?"e? @m%”t FeSh 818, 891, F10pf
20% pal | adi usbiyahab)iaihd forCeldsNOsS: CC6%@20eH, S48t Ford: CO650%)|H, 60481 N,
equi val ent) 4wgs added. The reaction m xture was subjected to ;
hydr ogenol ysis at 50 psi of hydrogen over 24 15 hours. After this tine, the

reaction mxture was filtered throughgiampiesand typically used filtrate in

th t st Ex d
conduct ed as 1 ol | oueeirR eI SR 0Ly tEihe

resi due-was part i AleHa¥e-indanyl 23 & ene chloride and 20 nL of a
sat ur at edpaqueous pssfdlman mom‘fwémmnm ic dcia%@a%wllsx d EiREeMRSnd

extracted w ene ch ueous | ayers

wer e washed \E/J\ng? Hﬁ‘ﬁrjm cﬁ'ﬂfep’r‘[a ki "réca?tcﬁr"é?iﬁ'ea?aﬁ’g E‘ﬁ ¥at ﬁ?"‘\t%’rp gf’eﬂé’ﬁﬁﬂ’drh"“’s
chl ori de; t h&haregetionanixtue was thenwesleditoirenin terperature hydiiloled with ol stihétajle and

concent r at edtakcbu?igéleéﬂél the &Ic%oﬁﬁﬁm%é%sﬁéd ficeQlitn 63%@5‘ agsat-ﬁa%,@ aq%h'}\{/R

(300w sy Pigrole, S, 35 2nge W 5D il o= botplea myeru somm spiongsy,
4.09 (t, 13 —scsutzanihe mrgm)«; laBersv@as(dsed @H)‘anhsﬁrc{ﬂi-sﬂdlmgljﬂate dnddpncedtrdtdd. (e, J =

%ED 8, 2431 ngf’f leoRipourts &%taﬁlé@d as)a whilesdld uZor?‘odﬂE?nlt%uchZ go% gf%eﬁ%% %8347 0§5

1 .
dodeca 2 7 3*5“’5" éﬂ'% CQ%&MWH BT 7.8 Hazn Wl FE8 f5ly ¥/ =i7 ks TH). 28R Hlost 5 I7i6c
acid nethyl Hstien), T.as@ure 720HS 1HES (db, .ﬁqtao;alaem huymﬁo(srriu)%mrmma&ol

th th t 1 '
Laded 3 a4 pief d8 il PO @ G SLUGR BhOR U RE Wik (1dh Btz FE ?FF@ S3e
react i on2@i xﬂ?r% 1043, 1864t £35.2. 32%1, r1@1517uk24f-br523 #ﬂ)&lﬁﬁ‘f Rnieeateaah)i 2854 WJ0,

cool ed to roqsme, 1457DE38] 14bS, ARG 12919208, KL d0b) 11‘!@0%’!4 J@Béﬁ%ﬁ'ﬂ%ﬁ \¥as,
partitioned é)a% )]gafjaen 60 nL of et hyl " ‘acetate and 40 5% aqueous
d

sol ution of bi carbonate. The aqueous | ayer vvas extract ed twice nore

with 50 nL of ethyl 3aG8ia4- gme“”“aqﬁ!%'!_in%g :{ZE%EE: 4 @)ﬁgﬂil %ﬁée dried over
anhydr ous sodi um sw fare and mat eri al .
Recrystal | i zat i on188 sghutignef 180 9 gf $-perindan-trearsexylicorcisemethyrester R Mot &

cr yst al s26f édutvatent) inss D bMOIUETE 2nd 2 AL & acétdfiffrile watZdded 192 mg of zinc iodide (0.600
: mmel, 0.03 equivalent) foliowed by 3.47 mL of tnmelhylsﬂyl cyanide (26.0 mmol, 1.3
equivalent). The reaction mixture was heated to 50 °C for 5 hours. The reaction mixture was

then cooled to room temperature and diluted with 12 mL of toluene and 8 mL of a saturated
aqueous sodium bicarbonate solution. After stirring the mixture for 1 hour the layers were

30 separated. The organic layer was washed with another 8 mL of a saturated agueous sodium
bicarbonate solution followed by 8 mL of a saturated aqueous sodium chloride solution. The
organic layer was dried over anhydrous sodium sulfate and concentrated in vacuo to give 3-
cyano-3-trimethylsilanyloxy-indan-1-carboxylic acid methy! ester as an oil (5;61 g, 97%). The
silylated cyanohydrin title compound was obtained as a mixture of two diastereomers in a 2:1

35 ratio: "H NMR (400 MHz, CDCly): {major isomer) & 7.54-7.50 {m, 1H), 7.42-7.38 (m, 3H), 4.14
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25 August 2004 WD 01/ 62736 PCT/|BOI /00153 np = 172-173 C, 1H NMR (400 Mz,
"CcDCI3); 57.33(d, J =7.6 H, 1 H, 7.31 (d, J = 7.6 Hz, 251August 20082 (t, J
= 7.6 H, | H). 718(t J=76H. | H, 5.62(s, | H, 3.68 (dd, J =
11.2, 4.1 Ool,gz.ﬁ); .55 (d, J = 3.7 Hz, 1 H), 3.43-3.37 ( . 3.18
(d, J = 11.2 Hz, ) 2.52-2.45 (m | H, 2.32(d, J = 11%‘3‘&({*@1{“"}?: 13C
NVR (100 Mz, CDCI3) 5 173.6, 144.7, 144.6, 128.0, 127.7, 5 123.2. 122.9.

49.3, 47.9, 39.1, 38.4; IR (neat, cni'): 3218, 2949, 2872, 1666, 1485,
1459, 1400, (U287.7HB03H), BF8Ls, 3HR5D01 MAL5+ 1338225 HE1TH), 2.19 4, J £034, 7346z,

910, 756, 730, 1461
5. 08; Found: U k5 *ﬁh““ﬁ“ﬁ%°"’?‘ff‘*?g33%gg MR m A B oo Ko
odeca-2(7), 3 %b{:'r'f'%ﬁeé'f)o%?? fide’ 7334, BHHutHR- Br(dd /3d3d, 66 Hz, 1H), 014 (s, 9H);

"9- oxo- I10 ?za"écr tho{mrﬁt d:o@@) (und -2{78)3, 3750, t1a2§nﬁz(181.ﬂﬁ1d 1388 Hls, 1
equi val en ur sodi u
bgrohydrl 1?9% g%?hﬂoﬁztag g?% I"%ﬂ{ WB?S &ﬁedg{gg &g%#éda??l%7 #4977
“m. of bor on 14618 HO6r 45D TH. ét&’l% (neet, e’ hﬂ&‘iq AT3% 147014362 1753 a7y alé@nt )35, Once
t he effervesqegmosslbmdesho B4 756 8351 A r&a@d%&ﬁw@w@ﬁbeezw ﬁ%& for S

hours. The r ag) s.t oled to roomterrperature for t1Ton of 10
m. of net hanor g\é\@oqzc}gvdq'sse%af" ?? 'st) and 0.125 nL of concentrat ed 15
hydrochl oric aC' d.c)Heg nothe¥PRinda ﬁ‘ﬁ‘?& Ea ';n%ihl qute]:'or 12 hours. The ,
reaction m xture e and concentrated in

vacuo. Th¥ resi dugamsoldion of 8de iaf $-crano-3-timethyiskavioneindsoriscastolyiia rmackd yabtiyk | de
fol | owed by 38termizoofmmet iy qumremnt)munslmet Rthanol Wes adajbdlsv*i 8 dﬂ?ﬁoléénb&ff&ﬁc for

30 mnutes a xtracted wt her 30

Tyt ot - At bbRB e GOHFHE Uk Bt 1R R0 Bos ikt o7 JE i apd wemo
of a 20 sat uﬁé’f‘Mféﬁmmimwdmehhmrb%w’éwathymlgam@ afrriredl, Ml&cequaraibntyr ous
'sodi um sul f aas addeeThe @aﬁemwsgsmﬁa&@wamgkn&%&tﬁépﬁ omh}és&ﬁé)él dpnic

d d 20
opr opantd s Al By b ptenrBnE B PR Rt end bRt Bained 1 o
gradual |y code ney stepdFrarenim@iit Thesisalition obthé titleicompouith ivaseconduopesitaslfstiows: tiiche
title conpoUfifate WZRbneAGatd® inbvad; 1oL teSidudWad belrﬁuﬁr?éd' &me@% 3b/mOof fhltnyikne

7437 30 (meiopde Mo 2030t GuralSr Sghis sy of sy apignaty theiql'eg-"fﬂﬁve’m
3.30 (bs, 2prtra@te15rrﬂ(r a5 mil of- mgMylane-thioride:ithe @n@ﬁec(&petﬁlbl)ayers&zeﬂ)wa%hé’cﬁmﬂmo 1H),

2.08 (d. 20 =mblofda Sturatbia ueo?l@s&%n(o*ggdlmmo@?’ﬂg)orgaﬁc Jsé@tl 4%:«95 over .
139.1, 127.2, 127.2 4

3, 3
3438, 3021, SYWdrous é" Soppeynira %%ﬁf?%h"“e?a@wmig?s" oih G5 g. i%ﬁ
1473, 1428, mspprgmalely E2HD ralid 28 diaSBred@@@; (ndajor @jastbibfer) THIANMR J(&QJZMHipB?

1078 945 9 7 92+ An
C18H21NOBS: %0523643% g %91 5%}181{” 7|—"75 @d[ '4)20%@‘%[581# 'éﬁ(zit’eg ‘R13”)L 26.
25 August 2081 SRANREIH), 3.14 (dd, v = 128, Tk, 1H), 2.98 (dd. J = 12.8, 7.3 Hz, 1H), 2.62-2.52 (m,

25 1H), 2.31-2.42 (m, 1H), 1.3 (bs, 2H).

D) 9-Oxo-10-aza-tricyclo[6.3.1.0> ldodeca-2(7) 3 5-triene _

To 2 solution of 3-aminomethyl-indan-1-carboxylic acid methyt ester (assume 20.0

mmol 1 equivalent) in 50 mL of methanol (this was the crude reaction mixture from the prior

, step, Example 60C) was added 3.84 g of sodium tert-butomde (40 0 mmol, 2.0 equivalent).

30  The reaction mixture was heated to a reflux for 2 hours. The reaction was cooled to room
temperature and concentrated in vacuo. The residue was partitioned between 60 mL of ethyl
acetate and 40 mL of 5% aqueous solution of sodium bicarbonate. The agueous layer was
extracted twice more with 50 mL of ethyl acetate. The combined organic layers were dried

over anhydrous sodium sulfate and concentrated to provide a solid material. Recrystallization
35  of the solid from 10 mL of toluene provided white crystals of the title compound (1.78 g, 51%).
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. A conmpound r-elected fromthe group consi &ing of,

6- met hyl - 5-t hi a- 5-di oxo-6, 13-di azatetracyclof9.3. 1.01, 1R2504udliét 2004

) pent adeca-2(10), 3,6, 8-tetraene, or

. 7-di met hyl am no- 5-t bi a- 5-di oxo-6, 13-di azatetracycl 0[9.3. 1. 02, 10.04

8] pent adecaWQ(oﬂﬁ""é 6,8- tetraene; (+)-5,13-diazatetracycl o[BCBﬂBqlﬂlﬂlS?s
-02-"'.C~, 8] pentadeca-2,4(g), 9-tri en-6-one;

(+)-6- oxe)--5 oxa-7, 13- di ant etracycl o[ 9.3,1.01, 11. 04, | ] pent adeca- 2(10), 3, 6,

g tetfflcne lnG &122-\‘1‘331'!2@7(‘}12%2 4dfwln%eom 5t733(d J= 76Hz 1H), 7.31 d, J= 76 Hz.
aza-tricyc 0 r

(+) - 6- not hyl - gé 67y2°2 &GP §ghlz ﬂ'zéi(!yc-!lg%ﬁﬁ 156%116 %Og)gé‘{@ Y241 bz,

] pent adeca- 2(1H3)3.56, @- 4 ¥ BarHG; 1H)( 3.33-83Df0-16), 13318dﬂ.azm 82 HactH)| RED236 im0/ ) .

04, 1] pent ade 1Q),
(6L 6P et hy | 222k i, SHETBINUR (100 Mis, COOLY: & 1738, 144, 1485, 1280, 1277

8] pent ade&a- 1¢38) 12\;2%@3{@198%5 38.4; IR (neat, cm™):; 3218, 2949, 2872, 1666, 1485, 1459,
(+)-7- d| rret hykeo, ne2& 1563, hpgs; S25b 026; 6122 3110k amas, elvoa e M9756, 730, 643, 613;

(- 5 oxa v ARBCEHBRREE: AL, Gl 7Baf i, babIBRE: Founs: £ 75.94. 41 627: . 708

-] pent adeca- 2( 10), 35 SOIA&é 10]6.3.1.0*"Mdodeca-2(7).3.5-triene tos Iate

(+)-1-(10-azattic 3, odec % - et hanone;
-)-5,13-di azatetr 3 pryoryl- FMR%HBCE"’QG‘"@('% B5-triepex(8.89- one;
) 6 0xdo5- aaaol, 7} E@Jﬂd!lemﬂan etmlaoglietrm{y&'pf&ranlwas added 803 mg of sodium borohydnde
vt r} Esgfﬁ(@%@@@é«q] n eé&g&é r!s‘i’ow Qdd%mifn r‘l{d' é)f%o%’nd{ngu)%\ﬁde diethy!

-) - 6- t net hyFt 5%{81@ mmol, #- aﬁ%{l\lé{ép qud{ngef@wescence subsided, the reaction mixture
. C~, 10. 04~ Whpdested e 80 X% 1dD)5, fbuts: t THeoneaction was then cooled to room temperature for
5 oo Se%é”% ?szﬂz{ a&fyrﬁ%tﬁ’ir%i gaddéd dropwise at first) and 0.125 mL of concentrated

-)-
) - 6- metihyl h!ﬁ’“?‘%'?lO&C sc'&. Qaling wes resumoc et fefis for 1 lopups.  Thepreagtipnauixtere was
ent adeca- 2thk0 codedioBadnetemperatire and concentrated in vacuo. The residue was diluted with 20

(-)-7-dinet h(Y;Jtargf'HgE}oa@eE%E ?odﬁ-nghﬁ)f&udg 1idwed BF 3 i BERSI S Byl erd) he 04 1

j pent adeca- 2

(-)-5-o0xa-7- Mitire Was glirted dar-30 inwes-and then thqaupedayer was extratted with another 30

ol ]1;1)¢7a]néadec aﬂﬂ(ﬁeﬂeﬂ@bﬁﬂﬂbﬂwﬁﬂﬁ&r 'Khe)ooﬂnbméd oigami &S{ér*s %Féh%ﬁ'nea wu![h 40 mL of a
ogdgca n ar maceut i

accept ab g sa%%%eﬁgﬁg%#g émﬁ cmsr}d&? Alier %g%flgd ¥t 8%"’???83 5?@5’5 sl'f%ﬁ%l ‘g'fqrng

of, 5,8, 14- torceitertieg imygaupoli-60, ggof p—tol@nesulfgmg@cad monchydrate (8.80 mmal, 1.1

(2% hgxﬁgffa| é’({tﬂs.ih)enﬁ \Zaé?'aﬁ?dr Iﬁglg\ @(’a tQi?ﬁof isopro anol3 '!I'_heo ZSOthll_on04wa8$ heated until
] pent adeca- 2 gege%lsgn{i é]ep fg%\%e to gradu Xliy coot to room temperature with stiring. White

(+) - 6- Tnet hyéystals pbihe litleccompadhdt ferimed atdweracolebief By Biration (2.17 g, 81%). mp: 207-
-1-02*10p9i . .@d@%ﬂtrﬂdﬁﬁ%o%(nﬂ@ cﬁgéa)Bsﬁ @é (da.?ﬂ‘? o H1oK}07 A9 (m2H % S5 f =

met hyt-5, 7, 13- ul azatetracycl o[ 9
- O4x] pent adeck9 3¢y, §3§(%Jt‘e1t1r2a'é41é"') 3(33)('2562'7’)- ditindd T 154 Hz, 28, 2.36 (s, 3H),
Er |) aéat etr a;:yab—a[sQ (A, 102,08 ()4 8] ne Ak avpcee M08 MHz, CBL0B}: 52R08; 140.5,
+ _propy t
04 H pont af o 1 ﬂ%?ﬁ Hg ?%F{ 1?%9#2{%93} 37.848Y: IR (KBr, cm™): 3438, 3021, 2958,
2322 2758, 2719, 2683, 2611, 2424, 1925, 1606, 1497, 1473, 1428, 1339, 1302, 1259, 1228,
30 1219, 1176, 1160, 1137, 1122, 1087, 1078, 945, 814, 876, 847, 829, 818, 801, 710, 492: Anal.

Calcd for C15H2NO,S: C, 65.23; H, 6.39; N, 4.23; Found: C, 65.05; H, 6.48; N, 4.26.
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(+)-7-butyl -5,'7,13-triazatetracycl o[ 9. 3. 1. 02' 1. 04' s] pent adeca-2(10), 3,5, 8-t
etraene; (+)-6-nethyl-7-isobatyl-5,7,13-triazatetracycl o 25August2004
[9.3.1.02'10. 04, 8] pent adeca-2(10), 3,5,8-tetraene; + -7- hen i
5,7,13-triazatetrac cl4 9 3 1.02.10. 04, R entadeca-2 1a , 3,5, 8-tetraene;
(+)-6-nmethyl -7-phenyl.-5,7,13-triazatetracyclo[9.3.1.0

'1.04' 8] pent adeca-2(10), 3,5, 8-tetraene; ‘

(+)-7-neo§gggég 5,7,13-triazatetracyclo[9.3.1. 02.10.

0411]pent 2(10) 3,5,8-tetraene;

(+)-6-nmethyl-7- neopentyl 7, 13- trlazat etrac
[9. 3 1.02%1. 04' ' ] pent adec§ SOmpeIng 5 se ctﬂétﬁ?o&@ﬂ*égmupconsmtmg of,

5- 18
(1) 5 0 el hags @A el Ol N30, 00 ShoopiiReRoflci s 818nfat 8 2
0), 3, 6, 8-Fdimetkylaminor-S-thig-Sndiokg6, B-dinzat @racgeld[ B3, slt(ff'f“r(ﬁé}pahm[i@ca&(lom,ﬁ,’s

04" Al pcntaﬁlzcca -2,4(8),6,9-tetraene; (+)-5,8, l1l4-triazatetracycl of
10. 3. 1. 02°H§%Gy. 9) hexadeca-2(11), 3,7, 9-tetraen- 6-one;

() - 6- met 5ot dibatebrabeld{ B3 QLAY @@M&H&@B 1(H2.28n-6-one,
04" 8] pent(a Ccﬂm2ﬁ 39514313% &tdcd @[BF;es 1.0%1%.0% Qipcntadeca—z%g) 36 8tetmaen

()-6-nethy ;qur 13-triazatetracy CI? pentadeca
2( 10) 3 5(+$~2tfé1tqr @-hywxyiﬁea@mtucwb[ﬁﬁsl 0 ﬂﬂ@baaé(})é@uiemfi;yr)-bﬁnzmtdei

etra 2,10 AR
) 6 b gkﬁtﬂ%ﬁ?méﬁ%%%g%ﬁfg% tet[raca’CFE§3 10744 Jppnadeca-2(10),3,8-triene;
04' ] pent z{d}bﬁa}xﬁéﬁ.m «dzSteRactcdd[pBene” 116 W ]bﬁﬁa'decﬁl-QIIODWtri’ené* -}-p

-7 1 ?7t L'&%ﬁhﬁé&fﬁéﬁ% a‘i‘&f‘%iﬁr‘g‘c‘}‘ﬁ%% pentl%&’eg Bk pcntadgcat—i.’e(tl6f3i2%-tetraene,
04 9] peny@HIcHmefylMing- 55sh$a 5R44:206.8 3-didzaterr @cméz[bw gé’“ﬂ éﬂﬂjﬁégﬁédeéa-égo&a,ggw

13-triazatetracyclo[9.3.1.02.10 a4. ‘9] pent adeca- 2( 10 tetraen
hen i S tett@neri azatetrac clo 9 3.1.02.1.04,% entadeca-2 |0 3 5 8-tetraene

'35 5. 33*1"%‘5 el 3%’%2%2% PalRiefislod oL e e S T e 1

04' s] pent(a)}ée(a&%,(zitﬁ):ycﬂo[ﬁ B1.0&tdadwe; 2('6);3rﬂitﬂienl4—lzl)n%ﬂﬁﬁ6nel S)

7,13-tri 3 rac c 09 R ent adeca- 5 8 tetraene;
N, e 3 Ipe (%8),9 men-s one,
84) 8]5pg)r(1 ﬁig%%r Eg{ Fégé‘%’éﬁc&&ﬁg %@96@04 “Jpentadeca-2(10),3,6,8-tetraene;

(-)-6- ”Et(*)ld—( 1%@1(1% %lé%.rﬂtyaﬁ%ﬁ LERGYBIOE 9037 Holéea 709 5-trien-5-y1)-benzamide;

] pent adeca- 2
(-)-7- rret(ﬂyﬂ -aBthyk §-@01 6,1 didiazatesnerdeol b1 .0>4.01 Jpentadeco (1)) Betriaeca- 2, 4(8) , 6

, 9-tet 5,.8 t t
04 4]eh<ra>6<l é? lfid%za%éﬁlc%}él?ﬁﬁ Ogag(%fqipcbﬁge%%\(:l%gédp?@m | y acceptabl e
Z al t st t SQx)ea;fne&ym -thianpding-6 ¢h-di-adrhe@np[b/3e1. 0 O ob' 1pansdess 20m) (6,81 Q35
ugus

. bi s1(()84%’liW’bﬂ%@H5¢r51ﬂ@aéz@9¥915@&3cdlaf%efmczc1@@ 3] §oded Anenipdsca2(30).3.6i%ne
’ (+) A+dedchy! - 10-aza-tricycl o[ 6. 3. 1. 02a7] dodcca- 2(7), 3, 5-triene;
(+)-4-nitro-10 azatricyclo[6.3.1.027] dodeea 2&7 3,5-triene;

(+) - 4- an{ie5-0Xr-Zavathylely-oko{/0l 33didzd& ratlyclo[ H2.d &) %F?}peﬁtaﬂectal’-l(éﬁ):s,!%(tﬂib:nd‘,\l' -[

10-azatri Syl h?)[ aza%cyc%fﬁ Z]l @inc%%eca—ﬁ(zl)) 335’ m56n34r—3lrl? 1wetflz}lnlol'ue;aC(at am de;

or a pharmaceutically acceptable salt thereof,

2. A compound selected from the group consisting of

5,8,14-triazatetracyclo[ 10.3.1.0%'1.0*|hexadeca-2(11),3,7,9-tetraen-6-one;
(+)-6-methyl-5-thia-7,13-diazatetracyclo[9.3.1.0%'°.0% jpentadeca-2(10),3,6,8-tétraene;
(+)-6-methyl-7-propyl-5,7,13-triazatetracyclo[9.3.1.0%° 0**|pentadeca-2(10),3,5,8-totraene;
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(+)-4-chloro- | 0O-azatricycio[6.3.1.02"7]dodeca 2(7),3, 5-triene;
(+)-3-(10-azatricyclo[6.3. 1.02' T)dodeca 2(7), 3, 5-trien-4 25 August 2004
yl)-5-nethyl -1, 2, 4- oxadi azol e; (+)-10-azatricyclo[6.3.1.0""']dodeca
2(7),3,5-trier- 4-ol; (+)-N4, Nd-dinethyl- | 0O-azatricyclo [6.3.1.{12"'7]
dodeca-2(7), 3, 5-triene-4-sul fornamde; (+)-4-( |

L L L ER IR e AR 131 e R
1.02' 7] dqd%@ﬁi?ﬂat@l%,?,nbeﬁﬁzaéet&aya@q@i.il.b%@;lo**»g] entadeca-2(10)

_ 3,5,8-tetraene;
(+)-4-ethynyl-5-fldoro-10-aza-tricyc OLQ.O?“ "7] dodeca ‘2(7),3,5-tri ene;

(+) - 5- et Kyhytpropylaha 1 3-triazatetracyclo[9.3.1.0 Ipentadeca-2(10),3,5,8-tetraene;

tri | . ! aca- y _ . . ; 5 chi O
brLovel Ol dudiZ FhedesReRic ol 31 ARl GALBON b S R rechcil: 2, <1 O ©
(+) - 4- et HypphmEhghT-asobutyl- 07, d3-aridzatenyicyoti[6.3. B0 08 hetn m 8221003, 8 3etdcnene:
o7y, 5 Tt B s IR Tl B SRR,

0- -tricgyel T ) L1 renans iy - .
0 aza- ! iCRySlikey r b GRS fedetandlglydod ) L Pt kg Bal | 4 05001 AY
(+) - 4- et Kyhyimespentyk §.0dBemezatstracyolof: 3. 11071 Y Clushgudesa-2(10),3,5,8-tetracne;

1.02"']d a- 20 )3, 5-11] ; =) - 4- methyl - 1028788

reycl ol 6 5 HARIT HRaISt P13 sldRuot s {0 pentpdesa 20 crpes
]..0z- 7JC($}i-6€tﬂca="l2(?—ﬂja&at‘étrhdﬁjcﬁj‘[ﬁ.&1.02’10.04’8]pentadeca-2(10%,3 6,8-tetraene;

{)-4-am Qo- 10- at7-lat‘r ng.éd o[6.3.1.03-7 godgjg@-_‘g 7), 3, B-tri ene; g) Nt -0
R e T
-(10-- azgt }rli?cy%t %lg -Fgfm?éflféolz. ' T ?igdgééa'q‘ 7) Si&éga-fri e’%{tﬁ’%?/)l S A

- 5- net hy I(Fk5:8, W-gleagieaaayicto] 10.8.1,07'1.0*

- 2 , \
%maém;m B}%7,9-tetrga74-one;

dodeca- 2 -trden-4-0l s () -NA NA-dj e foyssd ,

0 aatr | O BRI T & il b L T O oenyadespra(h o) retracne:
(-)-4-( {gy&mtuyimmbgluﬁ,ﬂgatmhiaté@a@aa‘gg_ia.q Y2 *BIpdnthdedd2(1DYDS R tetracne;

a- 2(7) , 3(J-T-#etHya-5,7, (3 tridatdtiaoydo9l Dt a2 A0k Foentadeh & ) B, 98 tdthsageca
2(7),3,5-triene--4-carbonifrile; 2,10 nég

(-)-4-et r(s)r@'r’:‘%m?ﬁhﬁlcs%’alfoti"é%ﬁﬁ%&%?-é[%‘? 347 teentadaeri2d ). 3 68 tetragng r i ene;
(-)- 5 et () PRGLRTA Y FRESIErapelol? s oh P aRmiadon ALOUS ST ES 4 car por i
rile; (-X)-Bbulyl-6/7otGinaamtteyicie3ol .08 8" | poRadeba-a0 LBcHS-BiArnS,

& aza 1 (EREIYTT 100y Jdauases Aty Shord £ 2l obtaddcRld105 £ 8 ¢ Hefrnene
(-) - 4-f1 yorpphedylisfl, tntopRichnlydio[0-3a2 8% FGyelidBa-2(10),3,5,8-tetraene,

3,1.02, h] dodeca-2(7), 3, 5-tri ene; 210 Ad8 _
0, 4- chl ol0=GuethyiH7adeaiks AylB-triozatetiaayelof: 311076 . 8" Ipcozdpsaidd 6 3 SB-tR)ragns-  r i

St ri ene - CAKRSHIRSTIE BarastyBadorora 1 6 Db Rusica 31O SR Rehe i Sy o
[ 6. 3. 1. 02)-4-nBtigd Tancdp@tyl-S,7, B-trinzaaracyalofio. pHa0’ fhe Sigentaleta 2@ Os 215t B bit@ene; -
salts t h?-r)-eﬁgxa-}',l3-diazatetracyclo{9.3.].02'10.04'B]pentadeca-2(I0),3,6,8-tetracne;
()-6-methyl-5-oxa-7,13-diazatetracyclo[9.3.1.0%° 0**Jpentadeca-2(10),3,6,8-tetraene;
(-)-7-methyl-5-0xa-6,13-diazatetracyclof9.3.1.0%1%.0% pentadeca-2,4(8),6,9-tetraene;
(-)-5,8,14-triazatetracyclo[10.3.1.0°*!.0**Thexadeca-2(11),3,7,9-tetraen-6-one;
and pharmaceutically acceptable salts thereof.

3. A compound selected from the group consisting of;
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4. A conpound selected fromthe group consisting of;
(+)-3-trifluoronethyl-10-aza-tricyclo[6.3,1.02"'7] dodeca- 2(2B) Agyust 2904ene;
(-t-)-4- trlfluoronethyl 10-aza-tricyclo [6.3.1.02' 7] dodeca-2(7), 3,
5-triene; (+)-3-fluoro-10-aza tricyclo[6.3.1.02a]dodeea-2(7),3,5-triene;
(+)-. 1 O azatricyclo[6.3. 1.02-7]dodeca-2(7),3,5-tricn-4-yl cyanide;

R R R R T o e A

( -4- trl(f-ﬂ)mfrﬂﬂ@i hylazaitﬂcyw[stsru Wwdac&afizﬁ)éﬁ%czeb dodeca-2(7), 3,
5-triene; (-)-3-fluoro- Stricy clog .02 7j do deca-2(7), 3,
5-triene; ’*‘)(4ymi’@ H’Z&%EFIFWIQ%FG‘ "dodege-ATHddetciana( 7) , 3, 5-triers- 4yl

cyani de; t k47 7] dodeca-2(7), 3,5-tri ene;
a%d phar rrg‘geu |c ’E'%(J[:ICG?g di%?el ésa?cté%%i@ﬁ’fsj@gg% ]corrpound gel) ected from
the gr oup(ﬂdﬁfs!lﬂtammcgdla[ﬁ 33,0t} dddamst().3, dayel-alylRcdahidy' 1

04' 9] hexa(df)maclﬂérblm—?:z&n@c%[oent(ﬁé deca-2(7),3,5-triene;

g( ﬁ; hél 5&‘3 ]35( g%&%ﬁéﬁ?ﬁc ¥C| X ﬁgﬂg@}?{% 3 %ltrlgrf—myl} g] E1}"1)'1(f:':at1?1)71—1 2,4-oxadiazole;

| 4-di azat@t)rl@%@irﬁg:&fagésl cB-Z}da&ec%élza(Q @9&&@@&@512(11) 3,5,7, 9-pent aene;
7-ethyl -5, 14-djazatetracyclof 04. 9] hexadeca

2(11), h3 5(+)-N . W e diranshid- 10-gzatminyRlo[6. 5#10& hi0dzcatt2(ﬂ) ASfeicnd- 4mlfenam®ia' 1
04' 9
2.3 1 0% T GabEtidlR i BN AARRS 1o &3 d P BAELE K rien

6- chl or o- @)—Mﬂldjraﬂiﬁ-ﬁaﬁ:&ﬁyﬂbﬁﬁ 11 gbﬁaacnecﬁla(mm Qidhexatese2(11), 3,
5 7, 9- t 5, 14- {

10, 3. 1" od ST gl Reael e e eI 0N 1R 26RS -ensh or 0-
0-fluoro-@Gy -;54 gﬁ@ﬂ@b%ﬁﬁ&’gdlgk 31Po% 30&0&-2(72 3 S-tnene-4 bomtrll

1. 04' 9] hexadec penta Rtoro s -fluoro-o 14-di
azat et radWSsclﬂomel(Bam—myd]m[&m,l@f ]M@t‘b}zsmian)e«@paﬁpﬂm}epent aene; -94 .

3451 ﬁfﬁgi éh}%( —f?cléorg éza%tg‘fi@g%’% ?[0 1]8 % ﬂ‘@?m 5‘?"1‘}?} di azatctracyclo [
g.;) ; 1. ?2{-!-}-11 %jﬁ]ﬁﬁﬁhﬁb&?ﬁﬁh Pk M0l aza3trkoy 310%531@ 106 @dﬁ@aca—ﬁl(’?)ﬁ 5-triene;

me etra .,
1.04' 9] hre](ié'& @iorg rgrnqt é‘cb‘g%@aeméﬁ ‘% 314;1 077 Kodsaa-27x3.5dri88% et r acycl of
10.3.1. 0715 t@iﬁug?drﬁéiﬁﬂdﬁﬁéza%é Qgﬂeﬂs 5- fz& ﬂe—% LROBRGK! - S

2,
14-di azat egracycl 0 3.1.02. %‘) % ]bhg
5, 7, 9- per{t-irdesi hynyl@monmn@hﬂzm-&armydbgﬁ[ﬁnoé ]mode&a-zﬂ) Hageimxadeca

I

(+)-6- mt(@*—ﬁtt’&)—l@aad&tﬁi?dl%l’ﬁt9%!1]5&&&&2@’1);9,%1&% 04' 9] hexadeca
2(11), 3, ent aene; 27
(+) - chl(o)r%-aﬂ'g“%m@%“sycﬂ[ﬁeﬁ hP5tldedesePlNehiHrienes. 02. 1 1. 04' 9] hexadeca 2(i

3T B e el
(-)-3-(10-azatricyclo[6.3.1.0*"|dodeca-2(7),3,5-trien-4-y1)-S-methyl-1,2, 4-oxadiazole;
(~)-10-azamicyclo[6.3.1.0™")dodeca-2(7),3,5-trien-4-ol;
(-)-N* N*-dimethyl-10-azatricyclo[6.3.1.0*|dodeca-2(7),3,5-triené-4-sulfonamide;
(-)-4-(1-pyrrolidinylsulfonyl)-10-azatricyelo[6.3.1.0% [dodeca-2(7),3,5-triene;
(-)-5-fluoro-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene-4_carbonitrile;
(-)-4-ethynyl-5-fluoro-10-aza-tricyclof6.3.1.0%" Jdodeca-2(7),3, 5-triene;
(-)-5-ethynyl-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene-4-carbonitrile;
(-)-5-chloro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-4-carbonitrile;
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(-)-5,14-di azatetracycl o[ 10.3.1.0"11".V 9] hexadeca-2(11), 3,5, 7, 9- pent aene;
(- ) 6- net hyl -5, 14-di azatetracycl o[ 10.3.1.02.11 04' 91hcxadscauqEi2004
),3,5,7,9-pentaene; (-)-7-methyl-5, 14-diazatetracyclof

10. 3.1.02'11. 04' 9] hexadeca-2(l 1),3, 5,7, 9-pentaene;

(-)-7-ethyl -5, 14-di azatetracyclo[ 10.3.1.0'"'1 [

04, 9] hexa

(-)-S et ﬁ;e?f %t%&‘lxy]l%f é}l ??5%@51“8[’%86%Iiozoh""fi‘”’o%(”’b?ﬁé‘ﬁ&a%ca 2(11),3, 5,7, 9-

pent aene; (- )(4-ﬂ6¢ro§l§ltrdhﬁvzﬁhah BW—%@gw%Qlo@ts 31087 dbdeca-2(7),3,5-triene; -
traen on

04 9] h 7,9-t
Sty e e {réPgpa-tcyslofs 82! 9% dodeca-2(7),3,5-triene;

?4> Q]Ghreré? £ Berlubiomelin. . DRRYIBNEY 1.0 1dggeoa2(3),3 S riguesacbonitrile;
2(11), 3, 5()“ethpmnl Semiflucormntthpl -2 fricyolofs. $.1 104 flogsaL RYY, asuskad; 10. 3. 1.

02°11. 04’ adeca 2(11 t
(-)-6-chl 8‘3’% e(F:‘Ea}’(S’Féﬂ%z‘%&Pﬁngzsatgtn aegﬁo[ 10.3.1.02' 11

04' 9] hexadeca-2(11),3,5,7, 9-pentaene; and pharmaceutically acceptable
salts thereof 6. A phar maceut i cal conposition for use in reducing nicotine
addi ction dr- aidi ngﬁWWmndé@%%ﬁ@Wtb@gﬂﬂﬂB§@mﬁng@ﬁ t obacco use in a

mamal , CoARs- hﬁql{}tg ’ﬁ&hﬂﬁ)g?%a‘a lyglof@ggodm |d§§a n{@g{&gﬁto any one of the

pr ecedl ng clains ectrve inrfed &%ddi ction or
aiding in "E)h‘én‘tfhmfanemml-b@-a.tzeum@rnlo@@3ﬂf02t?}dmaem;2m,e Safién& phar maceutically

accept abl rier.. 7. Use o ccording to claim1 for the

manml‘O act u&écjﬂ?u%mnbodﬁ?a%mb&siﬂ&Q%Ba ccar alzélsﬁb‘f’gﬁacotl ne addi ction or

ai di ng m(-;t)hw-ml 13 Q10 RRAGHH- 2@)9“5 ,ggg_a;gi; a,ldﬁ% elN a mammal . 8. A
ga e

phar maceut i cal 0Si t| -on for tr a di sorder or condition selected
from inf§ arﬂTﬂFQ} %mcmlg%%éo dﬂoé&ca%ﬂ(?)a?:,ﬁdhena, pyoder ma gangr enosum

Cr oh { h ';
Conn’ s 49995 ot R AL 2R3 s ystom 2. chront o pai .
di so: der, (-)}éﬁnﬂsmouwth)mlpeﬂzanndycsf[ﬁcﬂer 0? "q&@deemz 'L)I(ﬁﬁg)laiesor de: s, jet lag,
amyotro S ty SLS cognitive

d;/ns/f unc!tolhg ) "tﬁ@ﬁ%?? g'lg% f_oggstln(? fc{oglﬁﬁ?'g&s BE8Si ty, car gl ac erythnies,
gastric ag)- dio-layalﬂt‘,)&m{ﬁs&l %’]ddde@@lzsg DheshaSTBGai@; na, progressive

supr anucIGe al s¥ chem cal enci es and addi Cti ons; dependenci es on,
or addi cti-bh o Pnaémqa@b[@éd c odpeadidSs5-miencohol benzodi azepi nes,

bar bi t ur afng h hﬂ@al (ﬂ%@:}@?altsht agégghe mgraine, stroke, traumatic

brain injur SESSI v Sive drsorder, psychosis, Huntington's
chor ea, tardlve dysklne5|a hyperklne5|a dyslexia schi zophreni a,
mul ti-inf arct denenfi a a I at(fgow nitive decline, epil epsy, i ncl udi ng

petit rnal 2absence 69@8 EFQ@‘@PS‘FW@%@zhel mer's type,

Par ki nsordl M-diasﬁaﬁ@cycﬁi[mgtp(ﬁﬁ! Wﬁﬁe@ch&ecaﬂl? éﬁtégnéor der and
Tourette's Syndrone’in a nmanmmal r|5|n an a unt of a conpound

accor di n-Pgthyis, rliagsteteacnslapl013.1 3 Hétg]hpsacbﬁa@(ﬂtl) )2¢5,7,8-ficnmahdé;Ng such

di sor der fnefigng) . AlRAthefi BT RO GrS Pl s BESER AL 5 oSRLLLEL - 25 AuguSt
7-ethyl-5,14-diazatetracyclo[ 10.3.1.0*1.0**hexadeca-2(11),3.5.7.9-pentaene;
8-methyl-5,14-diazatetracyclo[ 10.3.1.0%"! .0"9]hexadeca-2(1 1),3,5,7,9-pentaene;
5, 14-diazatetracyclo[10.3.1.0%'".0%*|hexadeca-2(11),3,7,9-tetraen-6-one;
6-chloro-3,14-diazatetracyclo[10.3.1.0%".0*Thexadeca-2(11),3,5,7,9-pent aene;
6-methoxy-5,14-diazatetracyclo[10.3.1.0%!! o*? Jhexadeca-2(11),3,5,7,9-pentaene;
6-chioro-10-fluoro-5,14-diazatetracyclo[ 10.3.1.0%'* 0" hexadeca-2(11),3,5,7,9-pentaene;
6-¢hloro-3-fluoro-35,1 4-diazatetracyclo[10.3.1 .0 gt? Ihexadeca-2(11),3,5,7,9-pentaene;
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9. Use of a conmpound according to claiml for the manufacture of a

medi cament . useful for treating a disorder or condition seSetugsgt200m

i nfl ammat ory bowel disease, ulcerative colitis, pyoderna gangrenosum
Crohn's disease, irritable bowel syndrone, spastic dystonia, chronic pain,
acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic

di sor der, egsign, bi SOL@er ut i S p. disorders, jet |ag,

aryot ropHs 3 ek B 4 U 00 oo BpE At PSR SkpRr « ensi bn

bul i mi a, @)@ exihgl-saheshiycooald] i@, 1001 otk asiccH2aMY,B G, ASintacne;

hyper secreti on, _ul cers pheochrormfg% 8d ,4‘%ogre55| ve_ supranucl ear pal sy;
-Yde

cheni cal @eyemadwtrdd-dinetatrardel1d erceeEs2dd).3 5 7 Surgnieeions tol, |
i cotine, hob Oz )« |4, pAoe pEael i \ o] s, opiolds

or S Coear e TPRASIS PE Mdlalchne 03 OOSOXIRARERAG), 3 3H Phbithgers. OP

obsessi ve+)damethyl-§d 4edisatatemcyclopoyk host 9 hexadecrg2in),3, Chomentacia@r di ve

aue. 1 ot at G ol ee 91 ThY Repd R Gl o pdaer G abeence.
ept| eDSY, (190kH1rols 1Pt AreRhofolly 16526 TBH Rerhd .o K5 N30 B Radts case,

attention deficit ‘"hyperactiVit |sord<;{1 nd Tourette''s one’ in a

manmal . 1()-6metheky-3, Idodiseaieiecytlof M3 1 &7 Albakastces-A( 1) 9.5, 4 9gentscnad from

th St h | kagls ' _
(G5 &) anoiisi: MnBeron 4 deReuforciard 30 0P InaBERA B, 85 0-pengencs
manuf act uiy-teéhlarordizomns,it-didratetiasyodd[fi @6t li. 0% ' .0H Thoddedard(11),3,617, Reentacne;

addi ction o iding.in th cespatl or. le ' f tobacco use in a
manmal . %I)'é’lggg%&tr&%%ﬁggﬁngaof 'Ot'ﬁge’fag!s‘fﬁjfé?g%’%%’??\ﬁ@i‘t@?q?’ R4 is selected
fromthe @-@Hﬁbﬁﬁﬁfﬁiwia&&cﬂﬁcﬁlﬁﬂ 098are>{ & {KRhdddayA(11)03,5, 7105aRhdheat ed
(C3-C6) al kenyl , or_a pharnmaceutically 2990@% able salt thereof, for the

manuf act urk7srethylnb it-diseptstracusial19.3l6d™ t-0'¢ draxpdeca-2{i Bt 8di9-pantemvadi t i on
sel ected hf | am r I-3.8338 i itis, pyodernma
gangr enos@rﬁ%%m%#@%%%@?wﬁ'%‘?tOZbTaOZ hg\}\ﬂieﬂ%gé"éfwlc}:‘%h%?’bépﬁgiﬁepg dyst oni a,
chronic p(aj-&man;mfem_aiaaatemsicmlaprlecég‘,o‘tﬁ'mwécw_(iﬂ?s,f),s,mp@ml d_e;zoog

strictiop, anxie a rder ,- ression, bipolar disorder,
ntrom sy daberas BT E O et AT F TRk Rt 051 5. cogni {i ve
dysf unct i Ops-chivperst 1ngiahetrachsib] 10.31.02HO el 2ade0he611Y,8,5, T8 gdha@endr 1 yt hi as,
gastric acid hyﬁ;\)ersecret ion. ulcers. gggﬁrormcyt onmm, progressive

sYa

supr anuclExf-msahexy-5.¢ religzatetragegield88nk e kexaderg- i 1 ohs,7.Uppartienci es on,

or addict i MR 2418148 ' ' :
bar bi t ur o thisBe- 1 R B ABARGAR,AAREL 07 AP Rbhaecs 2ONE SN T A TR
brain inj (u)’—&:chlmb@és&iore-ﬁcmqﬁiatzﬁbwa:yd!i@mai6210,7‘"]ﬂ%§MMwa—2woﬁme9%'n&ene;
chorea, tardive .

and pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition for use in reducing nicotine addiction or aiding in the
cessation or lessening of tobacco use in a mammal, comprising an amount of a compound
according to any one of the preceding claims that is effective in reducing nicotine addiction or

aiding in the cessation or lessening of tobacco use and a pharmaceutically acceptable carrier.

7. Use of a compound according to claim 1 for the manufacture of a medicament useful for

reducing nicotine addiction or aiding in the cessation or lessening of tobacco use in a mammal.

8. A pharmaceutical composition for treating a disorder or condition selected from
inflammatory bowel disease, ulcerative colitis, pyoderma gangrenosum, 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
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dyski nesi a, hyperkinesia, dyslexia, schizophrenia, multi-infarct denentia,
age-related cognitive decline, epilepsy, including petit 3pdusistziie
epi | epsy, senile denentia of the Alzheimer's type, Parkinson' s disease,
attention deficit hyperactivity disorder and Tourette's Syndrone in a
mamal .

lateral sclerosis (ALS), cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac
arrythmias, gastric acid hypersecretion, ulcers, pheochromocytorma, progressive supranuclear palsy,
chemical dependencies and addictions; dependencies on, or addictions to, nicotine, tobaceo
products, alcohol, benzodiazepines, barbiturates, opioids or cocaine; headache, rigraine, stroke,
traumatic brain injury, obsessive-compulsive disorder, psychosis, Huntington’s chorea, tardive
dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age-related cognitive
decline, epilepsy, inchuding petit mal absence epilepsy, senile dementia of the Alzheimer's type,
Parkinso_n‘s disease, attention deficit hyperactivity disorder and Tourette’s Syndrome in a mammal,
comprising an amount of a compound according to any one of clairﬂs 1-5 .';ha-t is

effective in treating such disorder or condition and a pharmaceutically acceptable carrier.
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9. Use of a compound according to claim 1 for the manufacture of a medicament
useful for freating a disorder or condition selected from Inflammatory bowe! disease,
ulcerative colitis, pyoderma gangrencsum, Crohn's disease, imitable 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, cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac
amythmias, gastric acid hypersecretion, ulcers, pheochromocytoma, progressive
supranuclear palsy; chemical dependencies and addictions; dependencles or, or addictions
to, nicotine, tohacco products, alcohol, benzodiazepines, barbiturates, opioids or cocaine;
headache, migraine, stroke, traumatic brain injury, obsessive-compulsive disorder,
psychosis, Huntington's chorea, tardive dyskinesfa, hyperkinesia, dyslexia, schizophrenia,
multi-infarct dementia, age-related cognitive decline, epilepsy, including pefit mal absence
epilepsy, senile dementia of the Alzheimer's type, Parkinson's disease, attention deficit
hyperactivity disorder and Tourette’s Syndrome in a mammal.

10. Use of a compound of the formula

wherein R™ is selected from the group consisting of hydrogen, (C+Cs)alkyl, or
unconjugated (CyCslalkenyl, or a pharmaceutfically acceptable salt thereof, for the
manufacture of a medicament that is effective in reducing nicotine addiction or aiding In the
cessation or lessening of tobaceo use in a mammal.

- 11. Use of a compound of the formula

N_R‘IQ

wherein R™ is selected from the group consisting of hydrogen, (C-Celalkyl, or
unconjugated (C3-Cglalkenyl, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful for treating a disorder or condition selected from
inflammatory bows| disease, ulcerative colitis, pyoderma gangrenosum, Crohn's disease,
irritable bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis,
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vasoconstriction, anxlety, panic disorder, depression, bipofar disorder, autism, sleep
disorders, jet lag, amyotrophic lateral sclerosis, cognitive dysfunction, hypertension,
bulimia, anorexia. obesity, cardiac arrythmias, gastic acid hypersecration, ulcers,
pheachromocytorna, progressive supranuclear palsy; chemical dependencies and
addictions; dependencies on, or addictions to, nicotine, tobacco preducts, alcohol,
penzodiazepines, barbiturates, opioids or cocaine; headache, migraine, stroke, traumatic
brain injury, obsessive-compulsive disorder, psychosis, Huntingion’s chorea, tardive
dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct demeniia, age-related
cognitive decline, epilepsy, including petit mal absence epilepsy, senile dementia of the
Alzheimer's type, Parkinson's disease, attention deficit hyperactivity disorder and Tourette's
Syndrome in a mammal.
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