1 5 DEC 2005 1 ARYL FUSED AZAPOLYCYCLI C COVPOUNDS Background of the

I nvention This invention relates to aryl fused azapol ycyclic conpouhddgf(a85
defined nore specifically by formula I bel ow Conpounds of fornula 1 bind
to neuronal nicotinic acetylcholine specific receptor sites and are useful
in nmodul ati ng cholinergic function. Sucp. conpounds are useful in the
treatnent of inflammtory bowel disease (including but not limted to

ul cerative colitis, pyoderna gangrenosum and Crohn's disease), irritable
bowel syndrone, spastic dystonia, chronic pain, acute pain, celiac sprue,
pouchitis, vasoconstriction, anxiety, panic disorder, depression, bipolar
di sorder, autism sleep disorders, jet lag, anylotropic lateral sclerosis
(ALS), cognitive dysfuncti onARNyp&ISEBRIABOLYIMOLICTCaMPRNEIDEXI @, obesity,
cardiac arrythm as, gastric acid h Qg&gec%?%lpn ul cers, pheochronocyt ong,
progressive supranuscul ar pal sy, c%eﬁ%té¥fde%e#@3ﬁ% i es and addi ctions (etc
, dependenC|es ohﬂﬂbwwamﬁmdﬂﬁ©ﬁ§0t@wnM&wtEnaow@amﬁhompdm&ﬁeﬁpdgm@du&@@),
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stroke, traurratl c 'brain injury sesslve-co
psychosis, SPEAHiCi"AgsPion Sites @h‘bf-'féaJSEftJ p dloddatiny shalinegic a;nctlwp@lukhx n@swca:ndmbtsl exi a,
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epi l epsy, including petit mal absence epilepsy
Al zhei mer' s CYpe 9(93?55”"3 PRINKEREFh’ 200 JF SBAS ¢iseap)., 'rfaittﬂee@pwejnsy@érfonel tspastic

hyper act i vi taystortk Senraher pa(mAQdE!)e @nd cEidr Rhje p§uc§¥§‘d\ra‘§5%nstFm8n CQ{II% ;}Qﬁ% of

this inventipon my n conbination wth anti'depr such

as, for exafreer adeP?eF%?Pceblpe'aéﬁtsP’(TEb rHEEn e  digprasey, d‘fto'ﬁﬂ namgeifpigk eteral

i nhi biti ng selabobislefil 85 sagbitive SBYsfunciidh, o ptekndd tHAdk, RALHBXL h%b%?nhérhlgue
PD, stroke, Huntington's Chorea

decline and 4 )
or traumatic¢ Bé?’?\ a?ﬂc ggé%@g%crgﬂo" ”i%er?oﬁ?f{gfhrﬁrhowc‘frﬁ p’ﬁﬁfﬁiséi’rel%‘f“@m&%ﬁ sts in
order to st mm @hermb@itdhp&tlémcrealanmm'msﬁ@ daskniéreetion @ AOERPE o dicdipg t he

treatnent, ok eXRBRLE: pBd S n t| on,. age rel ated cognitive
decline, AD,- PO, Stroka, Ucﬁ!r_\ m&%gnb%sn%&%?%a *and és PSS nGRRBR wi t h

neur ot r ophi 69?0&6’?%r%mﬁﬁjdﬁuﬁét'w@a'm iiuryo £k Obwsmmmmewe Imdqrcmar gsychosns
enhancenment Huftinglohe ¢HoRal iRale di&rneﬁ%mér%nes%f dpliskia Cs‘BQ pH éﬁ' nwn iniar nftion,
S

age rel ated cognitive decline, roke, Huntington TBI ;
or in dementia, age related cognttive decline, epilepsy, includang petit mai absence epnlepsy senlle

dementia of the Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity
disorder (ADHD) and Tourette's Syndrome.

The compounds of this invention may aiso be used in combination with an
antidepressant such as, for example, a tricyclic antidepressant or a serotanin reuptake inhibiting
antidepressant {SRI), in order to treat both the cognitive decline and depression associated with
AD, PD. stroke, Huntington's Chorea or traumatic brain injury (TBIY, in combination with
muscarinic agonists in order to stimulate both central muscarinic and nicotinic receptors for the
treatment, for example, of ALS, cognitive dysfunction, age related cognitive decline, AD, PD,
stroke, Huntington's Chorea and TBI; in combination with neurotrophic factors such as NGF in
order to maximize cholinergic enhancement for the treatment, for example, of ALS, cognitive
dysfunction, age reiated cognitive decline, AD, PD stroke, Huntington's Chorea and TBI; or in
combination with agents that slow or arrest AD such as cognition enhancers, amyloid
aggregation inhibitors, secretase inhibitors, tau kinase inhibitors, neuronal antiinflammatory

agents and estrogen-like therapy.



conbination with agents that slow or arrest AD such as cognition E?E?ﬁfﬁmﬁ
anyl oid aggregation inhibitors, secretase inhibitors, tau kinase

i nhibitors, neuronal antiinflamatory agents and estrogen-like therapy. 15
DEC 2@J)5 -2 OQther compounds that bind to neuronal nicotinic receptor sites
are referred to in United States Patent_Application 081963, 852, which was
filed on Novenber 4, 1997. The foregoing application is owned in conmon
with the present application, and is incorporated herein by reference in
its entirety. Summary of the Invention This invention relates to aryl fused
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wherein q is zero, one or al kyl am no-, al kyl } 2am 'no-,
- C02R4, -cd%ﬁm?ee'"'%wmm _C(=OR13, -XO(=O0) R13, aryl (C0 -C3)al kyl - or
aryl - (Co-C3) al kyl -O-, wherein said guyhmahSf elmedte from phenyl and

hthyl, het e phenyl and
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containing fromone to four heteroatons selected from oxygen, nitrogen and
sul fur, and X2(Co-C6)al kyl - and X2(C, - C6) al koxy- ( Co- C6) al kyl - wherein X2
S absent or X2 is (Cl- C6)a|kw&an1no- or [(C1- C6)a|ky|]2an1no- and wherein
the (Co- C6)al kyl- or (C, - Cﬁ)al’oxy (C0-Co)al kyl - noieties of said

X2( C0- C6) al kyl - and X2( Cl- CB) al kOxy= €0 .)alkyi- contains at |east one
carbon atom and wherein fronlo’ eN®' the carbdh atoms of said
(Co-C6) al kyl - or (C, -086)al koxy- g0 / - nmoieties may optionally be
repl aced by an oxygen, nitrogen’or sulfur atom with the proviso that any
two such heteroatons nust be §%parated by at | east two carbon atons, and
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seven fludf 2éREﬁn¥ J3Wd wherein one of the carbon atons of each of the

al kyl noi eties of? saiRF @& gklected, independently, from hydrogen, (C,-Ce)alkenyl, (C2-Ce)alkynyl,
hydroxy, nitro, amino;, halo; cyano, -SO.{Cs-Cealkyl wherein q is zero, one or two,
(C1.Ce)alkylamino-, [(Cy-Cealkylamino-, -CO,R*, -CONR’R®, -SO;NR'R®, -C(=O)R",
-XC(=0)R™, anyi-(C, -Ca)alkyl- or aryl-{(Co-Cs)alkyl-O-, wherein said ary! is selected from phenyl
and naphthyl, heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Co-C;)alkyl-O-, wherein said heteroaryl is
selected from five to seven membered aromatic rings containing from one to four heteroaloms
selected from oxygen, nitrogen and sulfur, and Xz(Cu—CBJalkyl- and Xz(C,-—C.—,)alkoxy-(Cu-Cs)aIkyl-.
wherein X? is absent or X% is (Cy1-Celalkylamino- or [{C4-Ce)alkyll;amino-, and wherein the (Cq-
Ce)alkyl- or {C,-Celalkoxy-(Co-Ce)alkyl- moieties of said X*(Co-Ce)alkyl- and X*(C,-Ce)alkoxy-(Co-
Ce)alkyl- contains at least one carbon atom, and wherein from one to three of the carbon atoms
of said (Cp-Cg)alkyl- or (C4-Cg)alkoxy-{Co-Ce)alkyl- moieties may optionally be replaced by an
oxygen, nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be
separated by at least two carbon atoms, and wheréin any of the alkyl moieties of said (C¢
Celalkyl- or (C,.Cglalkoxy-(Ce-Ce)alkyl- may be optionally substituted with from two to seven
fluorine atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-
(Ce-Ca)alkyl- and said heteroaryl-(Co-Cs)alkyl- may optionally be replaced by an oxygen, nitrogen
or sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be
substituted with one or more substituents, preferably from zero to two substituents,
independently selected from (C,-Cg)alkyl optionally substituted with from one to seven fluorine
atoms, (C4-Ce)alkoxy optionally substituted with from two to seven flucrine atoms, halo (e.q.,
chloro, fluoro, bromo or iodo), (C.-Cglalkenyl, (C,-Cg)alkynyl, hydroxy, nitro, cyano, amino, (Cs-




(Co-C3)al kyl - and said heteroaryl-(Co-C3)al kyl- may optionally be repl aced
by an oxygen, nitrogen or sulfur atom and wherein each of the fofﬁqﬂmﬁ“‘é
aryl and heteroaryl groups nay optionally be substituted with one
substituents, preferably fromzero to two substituents, independently
selected from (C, -C6)al kyl optionally subsgituted with fromone to seven
fluorine atons, (Cl-C6)al koxy optionally substituted with fromtwo to seven
fluorine atons, halo (e cg, chloro, fluoro, brono or iodo), (C2-C6)alkenyl,
(C2-Co6) al kynyl, hydroxy, nitro, cyano amno, (C 1 5 DEC 2005 -3

C6) al kyl amcn%myla,[ﬂ(&g O@Cﬁl g,wll N p,r* CQRBARRICOAYBERATR’; SCRIMRRG and
-C(=0)R 3 and R3 together with the carbons to which
they are at¥@cR forma four to seven nenbered nonocyclic, or a ten to

fourteen nenber Q@Rbbﬁdlﬁq oG eth&raniB aestios ol tigtare attache, fmtaUioat@skver
unsaturated, wherein fromone t hree of ons fus f said
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i ndependent wmﬂ ?de%)ngiﬁg R.Jncé% Iarﬂ% )&?1 )gn@, arfiho-RRcole: RéoneireR7 and

R8together Lrog en to" areatached orm a
pyrrol i di nSOANRBerCEHNR . ardr¥HaPIMe, azeti dine, pi perazi ne,
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pyrrolldme plperldme morphollne azetidine, piperazine, -N-(C,-Ce)alkylpiperazine or
thiomorpholine ring, or a thiomorpholine ring wherein the ring sulfur is replaced with a sulfoxide
or sulfone; and

each X is, independently, {C,-C¢)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® are hydrogen, R' cannot be hydrogen, (C,-Ce)alkyl, or unconjugated
(Ca-Cealkenyl;

and the pharmaceutically acceptable salts of such compounds.

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

tetrazolyl, pyrroyl and the foliowing groups:




with the proviso that (a) at least one of Rl, R2 and R3 nust be the other

t han hydrogen, and (b) when R2 and R3 are hydrogen, Rl cannot be tﬁq]rggqm,
(C,-C6)al kyl, or unconjugated (C3-C6)alkenyl; and the pharmaceutically
acceptabl e salts of such conpounds. Exanples of heteroaryl groups that each
of R2 and R3 can be are the follow ng: thi-@nyl, oxazoyl, isoxazolyl,

pyridyl, pyrimdyl, thiazolyl, tetrazolyl, isothiazolyl, triazolyl,

i mdazolyl, tetrazolyl, pyrroyl and the follow ng groups: 1 5 DEC 2005 O-N
RO 11 N-NRONN N N Rls wherein one of RO and R18 is hydrogen or

(C -Co6)al kyl «and the other is a bond to the benzo ring of formula I.

Exanpl es of Bo ofRQ his invenglton aNe conpounds O%Wt he Eprrml & l, and
their pharnaceut\calfy dacceptable sal\*§ &°n R2 an to%ﬁﬁer W th
the benzo ring of OFeNnula I, forma big¢yclic ring system sél ectled fromthe
following: @NR 10 ONRL R 17 cr) - T0’S R1I0 N whereiN—R79Nand R17 are
sel ected, independently, from (Co-C6)al kyl- and (C, -C6)al koxy- (Ca-C6)al kyl -
wherein the total nunber of carbon atons does not exceed six and wherein any

of R 8 N
N~ XN
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1
R 8
wherein one of R® and R'® is hydrogen or (Cy-Ce)alkyl, and the other is a bond to the
benzo ring of formula |,
Examples of compounds of this invention are compounds of the formula 1, 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:

O\ S 10
@N )R
N
R10

wherein R'™ and R'7 are selected, independently, from (Co-Ce)alkyl- and {C,-Ce)alkoxy-
(Co-Ce)alkyl- wherein the total number of carbon atoms does not exceed six and wherein any of
the alkyl moieties may optionally be substituted with from one to seven fluorine atoms; nitro,
cyano, halo, amino, (Cy-Celalkylamino-, [(C+-Ce) alkyll;amino-, -CO,R’, -CONR®R®, -SO,NR'R®, -
C(=O)R'®, -XC(=0O)R®, phenyl and monocyclic heteroaryl wherein said heteroaryl is defined as
R? and R? are defined in the definition of compounds of the formuta | above,

Other embodiments of this invention relate to compounds of the formula I, and their
pharmaceutically acceptable salts, wherein R? and R?, together with the benzo ring of formula 1,

form a bicyclic or tricyclic ring system selected from the following:




t he al kyl noieties may optionally be substituted with fromone to seven
fluorine atons; nitro, cyano, halo, am no, (Cl-C6)alkylam no-, [(p%-[ﬁg) 5
al kyl') 2am no-, -CO2R4, -CONR5R6, - S2NR7R6, - C(=O R13, -XC(=O R13, "p #9[]
and nonocyclic heteroaryl wherein said heteroaryl is defined as R2 and R3
are defined in the definition of conpounds of the formula | above; O her
enbodi nents of this invention relate to cdr?pounds of the formula I, and
their pharmaceutically acceptable salts, wherein R2 and R3, together with
the benzo ring of fornmula 1, forma bicyclic or tricyclic ring system
selected fromthe followwng: 1 5 DEC 2005 5 17 0 R17 17 )m 17 CN wherein R1
and R17 are defined as above and m i one or two, and wherein one of

t he carbon atons of ring A can opti o®l y b\?NrepI aced with oxygen or
-N(C1l-C6) al kyl . O her enbodi nents qf “hiis invention relate to conpounds of
the formula I, and their pharnmaceuti~eal | yNaccept abl e salts, wherein neither
R2 nor R3 is attached to the benzo ring of pforrmula | via an oxygen atom

Q her enbodi nents of this invention relate to conpounds of the formula 1,
and their pharmaceutically acceptable salts, wherein R2 and R3 do not,
together with the benzo ring of fornmula 1, forma bicyclic or tricyclic
ring system 1 5 QEC 7005 - 5A O he gpments of this invention relate to
conpounds of the formula | wherein|o or th of R2 and R3 are -C(=O R 3,
wherein R13 is (C,-CS)al kyl. Furthg ents of this invention relate
to conmpounds of the formula I wherei Rtboth of R2 and R3 are

- C( :O) R! 31
10 10
R 17
— /
N™ "Rr" N N
R17 R17 R17
CN
Lo 10 I\{ 10

R R R

O
R"0 R17 N Rm
- &l O o
ory @l Cs o
R‘l

wherein R'® and R" are defined as above and m is zero, one or two, and wherein one of

7

the carbon atoms of ring A can optionally be replaced with oxygen or -N{C,-Cg¢)alkyl.

Other embodiments of this invention relate to compounds of the formula 1, and their
pharmaceutically acceptable salts, wherein neither R? nor R® is attached to the benzo ring of
formula | via an oxygen atom.

Other embodiments of this invention relate to compounds of the formula |, and their
phamaceutically acceptable salts, wherein R? and R® do not, together with the benzo ring of
formula |, form a bicyclic or tricyclic ring system.

R



wherein R13 is (C -CE)al kyl or (C,-C3)alkyl optionally substituted with from
one to seven fluorine atons. O her enbodinents relate to conpound%5&ﬁﬂﬂﬂﬁ
formula | wherein one of R and R3 is CF3, fluoro, cyano or C2F5. --, O her
enbodi ments of this invention relate to conmpounds of the formula |I wherein

R is not nmethyl. Exanples of specifi-8Aconpounds of the fornmula | are the
follow ng: 6-nethyl-5, 7-di oxo-6,13-diazatetracyclo[9.3.1.02'0

M, aj pent adeca-2(10), 3,8-triene hydrochloride; 1 5 DEC 2005 -6

6- met hyl - 5- oxo- 6, 13-di azatetracycl o[ 9. 3.1 0210. 04

e] pent adeca- 2( 10th&, Brbbimeme of thiy thedidh @lld:diR codpdimds BRhOBMEBa DXREr&n one or

7,13-triazatetracyclo[9.3 1.02 10 04 8] pent adeca- 2( 3, 8-triene .
hydr ochl or i%ag’;mtg%?@qﬁji %xiﬁf%?&%%i aY3F"ep rF§c$§C(|%¢°f"9)?§5.%‘1.l'pd%tfhir()émmd'men% cf this
346] pent adévantidh T03te 3y Sntpousdes theyatritah wdeiethegne or both of R? and R® are -C(_=O)R'3|

o ox0- 0 L3 bATAREY REXELRIY oo Mot iOAR) RARE SAn HohOdne o Seleh EBRe

6- 0X0- 5, 7, BEMS | Aipertehoaiieols gpiste 30 ordpoundsoaf 8] fsemitadebeiecrey! BY 8od Ri kne
hydr ochl or icte;fuorh, S=fld &rices Q- 10- aza-tricycl o[ 6. 3. 1. 02

7] dodeca-2(7), 3,5-triene hydrochl ori de; o

5-f | uor o- 10- aza-XP§"ENOPTMENS Chthis F1venteps deiaia toogeriposnds. of thedR@up epihlRt i 1 e
hydr ochl or indienethyt- et hynyl - 5-ftuoro-1 0-aza-tricyclo[6.3.1.01.7

] dodeca-2(7), 3, 5=t iLdes -
5-ethyny|-10-azg¥%&k§€@f§%@k§5@k@%ggFH%%%@%WEE?St?f%@???éne-4-carbonitriIe
hydr ochl ori de; 6-methyl-5,7-dioxo-6,13-diazatetracyclof9.3.1.0% ".0""jpentadeca-2(10),3,8-triene

5-chl or o- | QyRdandrigkcycl o[ 6. 3. 1. 02' 7] dodeca-2(7), 3, 5-triene-4-carbonitrile
hydrochl ori de; 4-ethynyl-5-chl oro-10-aza-tricyclo[6.3.1.02" 7] dodeca-2(7),

3, 5-triene hydrochl oride;

5- oxa- 7- net hyl - 6- oxo- 7, 13-di azatetracycl o[ 9. 3. 1. 02' 10. 04""' ] pent adeca- 2(10),
3, 8-triene hydrochloride;
4-fluoro-5-trifluoronethyl-10-aza-tricycio[6.3.1.02 7)dodeca-2(7),3,5-triene
hydr ochl ori de;

4-chl oro-5-trifluorornethyl-10-aza-tricyclo(6.3.1.02"'7)dodeca-2(7), 3,
5-triene




hydrochl ori de; 5-trifluoronethyl-|0-aza-tricyclo[6.3,1 .02'7]dodeca-ﬁ%€% 3,
5-triene-4-carbonitrile hydrochloride; 13 005
4-et hynyl -5-trifl uoronethyl -10-aza-tricyclo[6.3.1.02' 7)dodeca-2(7),3,5-trien
e hydrochl oride; 6-nethyl-5-thia-5-dioxa-6,13-D azatetracycl o[9. 3.1.02, 10,
04, 8 | pentadeca-2(10),3, 8- triene hydrochl ori de;

7-di met hyl am no-5-t hi a- 5- di oxa- 6, 13- Di azatetracycl 0[9.3.1.021 0

04' 6) pent adeca- 2(10), 3,8-triene hydrochkoride; 6, 7-di oxa-5,

8, 14-triazatetracycl o[ 10. 3. 1. 0211. 04- g] hexadeca-2(11), 3,9-tri ene
hydrochl ori de; and 5,

8-di net hyl - 6, 7-di oxa-5, 8, 14-tri azatetracycl o[ 10. 3. 1. 02. 11.

04' 9] hexadeca- 2( &-1)B|-oxd-6.i BoezAwdeaub oRide o FissdehY 8k é)%ir%'néo rel ates
t o conpoundg dgjcmhn&.for mula 1 5 DEC 2005 -7 R14 'R15 wherein P 1's hydrogen,
met hyl , COOR¥16 erein R16 is (C -C6)al kyl, allyl, 2,2,2-trichloroethyl or

(C, -CE)al kyl ; - GZONRERE-owrer o triR5te gy c BB ar ¢ UePipapdads.d 1b) Eeriul.a |
above; - C( =(Hchiondel =O (C, - C6) al kyl wherein the al kyl noiety may optionally
be substituted with from1 to 3 halo atons, preferably with from1 to 3
fluoro or chl or o &fEHES. 1Beezgtetrasycies Butida dpdoaveka-bt0) Baglsneand R' and R15
are sel ect eflgroemgieRendent |y, from hydrogen, (C, -C6)al kyl optionally
substituted with fromone to seven fluorine atons; -C(=0 (C, -C6)al kyl,
cyano, hydroxy, hPtrk!3-diagateigeycio &l 00 P allteptaders-tiad)s, s-wiehdinyfdrenRFi@vi So t hat

R14 and R15 can s:@to-ebpﬁiﬂtria.@at&ya@f&c%él1_gm%mgggnita%ega}{g@gffg_ggeggﬁidgg al kyl , or

unconj ugated (C3-C8)al kenyl . Such conpounds” are "use _ Pt es in
the synthesis Oﬁ,%@%ﬁﬁ@-ézq)—pquﬁ)@q.bpniqoge¢q-2(m5—trnvehydrcmlloalhso relates to a
compound of the Storoei®addrisyar e 10°Reodte- I8 32, Fefle LABT AR Socdlidel 1S
COOR16 wherei n |?ﬁl.a‘?m}n?xl-ﬁlﬁu'o¥$-’1o-%zegthczy}.la[e.3.1.02"}dodec.—=1-2(7),:3,5-tn‘ema hydrochloride:
5-ethynyl-10-aza-tricyclo[6.3.1 .02'7]d0deca~2(7). 3,5-triene-4-carbonitrile hycrochloride:
5-chioro-10-aza-tricyclol6.3.1.0* [dodeca-2(7),3,5-triene-4-carbonitrile hydrochloride:
4-ethynyl-5-chloro-10-aza-tricycio[6.3.1 .02'7}dodeca-2(7}.3,5-triene hydrochloride;
5-0xa-7-methyl-6-oxo-7,13-diazatetracyclo[9.3.1.0%"° 0* *|pentadeca-2(1 0),3,8-triene
hydrochloride;
4-fluoro-5-trifluoromethyi-10-az a—tr}cyclo[E.S. 1.0°")dodeca-2(7),3 5-triene
hydrochicride;
4-chloro-5-trifluoromethyl-1 (-aza-tricyclo[6.3.1 .02‘7]dodeca-2( 7).3,5-triene
hydrochioride;

S-trifluoromethyl-10-aza-tricyclo[6.3.1.0%7)dodeca-2(7}.3 5-triene-4-carbonitrile
hydrochloride;

4-ethynyl-S-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"jdodeca-2(7).3 5-triene
hydrochloride;

6-methyl-5-thia-5-dioxa-6, 13-Diazatetracycio[9.3.1.0%"°.0* *|pentadeca-2(10) 3.8-
triene hydrochloride;

7-dimethylamine-5-thia-5-dioxa-6, 13-Diazatetracyclo[9.3.1.07 " 0*%)pentadeca-
2(10),3,8-triene hydrochloride;

6,7-dioxa-5,8, 14-triazatetracyclo[ 10.3.1.0° "'.0**|hexadeca-2(11),3 9-triene
hydrochloride; and

5,8-dimethyl-6,7-dioxa-5,8,14-triazatetracyclo[10.3.1.0"".0**}hexadeca-2(11 1,3.9-
triene hydrochloride.

This invention also relates to compounds of the formula




trichloroethyl or (Cl-C6)alkyl; -C(=0O NR5R6 wherein R5 and R6 are defined as
inclaim2;, - ¢(=OH -C(=0(C, -Co)al kyl wherein the al kyl noiety waypr( 204
optionally be substituted with from | to 3 halo atons, preferably with from
1to 3 fluoro or chloro atons; benzyl, or t- butoxycarbonyl (t-Boc). Unless
otherwi se indicated, the term "hal 0", .as used herein, includes fluoro,
chloro, brono and iodo. Unless otherwi se indicated, the term"al kyl", as
used herein, includes straight, branched or cyclic, and may incl ude
straight and cyclic alkyl noieties as well as branched and cyclic noieties.
The term "al koxy", as used herein, neang "al kyl -O', wherein "alkyl" is
defined as above. The term "al kyl ene, %? used herein, neans an al kyl

radi cal having two avail abl e bondi ng ites (i.e., -alkyl-), wherein "al kyl"
is defined as above. 1 5 DEC 2005 - 7A ess otherw se indicated, the term
one or nore substituents", as used her refers to fromone to the
maxi mum nunber of substituents possi bl g_based on the nunber of avail able
bondi ng sites. The term "treatnent’ d herein, refers to reversing,
alleviating, inhibiting the progress or preventing the disorder or
condition to which such termapplies, wyr—gne or nore synptons of such
condition or disorder. The term"tr wtnent&usas used herein, refers to the
act of treating, as "treating" is defined'i mediately above. The conmpounds

of fornul awhermayv #aawero@m infedtlyl, GRIEF Sy nafh wh%r(@f Qfsfam@rméuﬁcw@ mdmor@mm er ent

enantioneric, c ur ns.e Ihe inventig ntio

G act or contr -l oA i rn R et Fo gre et Tomu? ToiRBLTkt

formul a |,-CGs0)el-Cs)aky maemin thearftgi obiegr mag xptunaly be hdrstofed Wi hefrgn@swnit

i nvention @lisgiohel f‘e’?ab‘i #ron'i @g&a Q'ﬂQQ‘B'o?ghlérgrarH%anbef.moPPHHQHEQr%oWl «t he

formula 1. Preferrg abel e oun a | _are those wherein
t he radi ol %‘Efé'l gn a e and are selected, mdependently from hydrogen, (C-Celalkyl optionally

substituted with from one to seven fluorine atoms; -C(=0){C,-Ce)alkyl, cyano, hydroxy, nitro,
amino, -O(C,-Ce)alkyl or halo; with the proviso that R' and R'® can not both be hydrogen
when F is hydrogen, (C,-Cg)alkyl, or unconjugated (C3-Ce)alkenyl. Such compounds are useful
as intermediates in the synthesis of compounds of the farmula .
The invention also relates to a compound of the formula
R?
NP ()

R3

wherein R? and R® are defined above; and P' is COOR"® wherein R is allyl, 2,2,2-
trichloroethyl or (C,-Ce)alkyl; -C(=0)NR°R® wherein R® and R® are defined as in claim 2; -
C(=0)H, -C(=0){C,-Cg)alkyl wherein the alkyl moiety may optionally be substituted with from
1 to 3 halo atoms, preferably with from 1 to 3 fluoro or chloro atoms; benzyl, or t-
butoxycarbonyl {t-Boc).

Unless ctherwise indicated, the term “halo”, as used herein, includes fluoro, chloro,
bromo and iodo.

Uniess otherwise indicated, the term "alkyl", as used herein, includes straight, branched
or cyclic, and may include straight and cyclic alkyl moieties as well as branched and cyclic
moieties.

The term “alkoxy”, as used herein, means “alkyl-O-", wherein “alkyl" is defined as above.

The term "alkylene, as used herein, means an alkyl radical having two available bonding

sites (i.e., -alkyl-}, wherein “alkyl” is defined as above.



selected fromas 3H, 11C, 14C, 18F, 1231 and 1251. Such radi ol abel ed
conpounds are useful as research and diagnostic tools in metaboliisnil 2005
phar macoki neti cs studies and in binding assays in both animals and man. The
present invention also relates to a pharnmaceutical conposition for use in
reducing nicotine addiction or aiding.jn the cessation or |essening of
tobacco use in a mammal, including a hunan conprising an anount of a
conmpound of the formla I, or a pharnaceutlcally acceptable salt thereof,
that is effective in reducing ni cotine addiction or aiding in the cessation
or Iessening of. tobacco use _and a pharnmaceutical l y acce carri.er. The
present inventio ”'%ﬁss"g“ef‘@?%'f’@%at?dothﬁ RfC B e P'élffd@f"?{a Hf’ E%Etde’}?é i §dFeti on
or aidi ng ithfrorhlee tetis ataxionnorumbessenbstigeat pbsiviEcoed se tHemuanbeaefrasdilable

i ncl udi ng %onﬂg?gmsconprising adm nistering to said mamual an anount of a
conmpound of ™t ormula I, or a pharnmaceutically acceptable salt thereof,
that is effecti VvEe e tiertneny’. ek oised hereiad difers itoreversing dilleMptng 'Phbtige®8gat i on

or | essenigral & APRAGENHE e JRBRIPEIRNon! 0 YARA LGl @lrd ol 3F R bomaenet hod
of treating a di SOI’ der or tondition _selected I‘OITIII’I glmmtor%/%

di sease (i FEPBATRGT $H50 CRoAON ORfiBREETt Sheiler rigRinest ca5 YSef Serein, IRl
gangr e_nosurasrmmin@raéhrbasngdis&%m)mmecrmlﬁ alve bowel syndrome, spastic
dySt oni a, Chr Onll (é &%pBPnG%C(Hth’mB% %‘Pﬁjﬂ\}ea&ptl rcléﬁterspé)nlﬁctﬁ'e EIfOQI‘ may Qucur in
vasoconstriction, anxi ani c epression, bi ¥ ar di sorder
autism sl @épredi eyGpipaesic cqﬁréguratwgs Taww@wb'ppledqsaﬂ enagiiorsers %ﬁéﬁirgoﬂc%&syd

cogni tive dysfunction, hypertension, bulima, anorexia, obesity, cardiac
arrythm as, gastric acid hypersecretion, ulcers, pheochronocytong,
progressi ve supramnuscul ar pal sy, chem cal dependencies and addictions (e.g"
dependenci es on, or addictions to nicotine (and/or tobacco products),

al cohol , benzodi azepi nes, barbituates, opioids or cocaine), headache,
stroke, traumatic brain injury (TBl), obsessive-conmpul sive di sorder (OCD),
psychosis, Huntington's Chorea, tardive dyskinesia, hyperkinesia, dyslexia,
schi zophrenia, multi-infarct dementia, age related cognitive decline,
epi l epsy, including petit mal absence epil epsy, senile denentia of the

Al zheiner's type (AD), Parkinson's disease (PD), attention deficit
hyperactivity disorder (ADHD) and Tourette's Syndrome in a mamral
conprising admnistering to a manmal in need of such treatnent an anount of
a conpound of the fornmula 1, or a pharnmaceutically acceptable salt thereof,
that is effective in treating such disorder or condition

e act




1 5 DEC 2005 -9 The present invention also relates to a pharnaceuti cal
conposition for treating a disorder or condition selected fronlimgl sory
bowel disease (including but not limted to wulcerative colitis, pyoderm
gangrenosum and Crohn's disease), irritable bowel syndrone, spastic
dystonia, chronic pain, acute pain, celiacsgprue, pouchitis,
vasoconstriction, anxiety, panic disorder, depression, bipolar-disorder,
autism sleep disorders, jet lag, anylotropic lateral sclerosis (ALS),
cognitive dysfunction, hypertension, bulima, anorexia, obesity, cardiac

arrythm as, oy Stdr disoffel domBL ESRFIUREL Mol B1a8 wel RS QSRRRITRSY bREBmixtures

progressi ve supranuscul ar  pal'sy, chem cal dependenci es and addictions (e.d,
dependenci €88, or addictions to nicotine (and/or tobacco products),

alt coEoI t benzodi aﬁele;prbgm invoAbR ialstl aé188s th@u ehdsbasd E}ﬁﬁ@bﬂﬂﬁ)& cgh@aﬂﬂs lee the .
stroke, traummtic_brai Sessi ve- ¢ ve

psychosi s, kS W&‘ﬁﬁk ﬁ@e(f%?fgé @%FEQQOTB%UEF fa%ﬁ 'rFé%ﬁjﬁEe Wﬁer(ealp ly?en%gl %8&%{3@%@)
schi zophr eme&,ctemﬁotﬂ ad i, dict*C, d&nitang, *zsagéuqherla@mle@laﬂogmnouw Qié@ﬁ‘?fﬂleas
epi | epsy, ipglpgh é}g upa%hbsrtnc 'ﬂﬁls |@%@B&Emeﬁa+n%§l¥meu§se£{b&|@s arfdeBRLha 28ayd e

Al zhei mer' s type Kinson's disease (PD), attention deficit
hyper act i wWar@l’T@%?"d’éPa"(ADHD) and Tourette's Syndrome in a nanmal,

conprising an anmpiddresht .avsﬁmmmdlate@fto tarwarfr@bémhza cdmp@ition fgphae memmﬁgcal |y
acceptabl e sa rmaceut i cal t.abl r. he
present i n\FéCr?i'ne %Jg'cf%”oorra glnﬁt'ne@e eoss?atmpré) fod f'or Oymb %ﬁ%ls% '9%”%81% Mb{g n?-g

or aiding ihemabheempasingan mrpuotofla@g@emndgafwﬁfqrmbladm am@@maﬁetalcwﬁﬁ%mab'e

conpri si ng gl fHeRod ik lsr&ec&@e ﬁ%dﬂ.&cmgﬁme RBARY Blin@in the 6QIBRIARA Icg&mgl Si Ny
an anmount of a conpound maceutical |y acceptable salt

har
thereof , t RAIOPPEOLPT &3 Q}’E”P??e?tﬁﬁ'[’fﬁcﬁﬁ’taﬁf[e&@[r{) addi ction or aiding in the
cessation or | esBenresgntoivettobatse celaissto a‘ﬁhmhqdrf@smrt:ing niegtint iaddictigh soaidied Bt es t o

a method f g '%. mﬁ g %sganﬁagra%béaeo q,teg'dh td ARmnae! iRGidRe Erménnfcbrﬁﬁﬂ'ﬂﬂgory

bowel disease a‘i’dg not lrmted to ulcerative colitis, % d”e
gangr enosuRABINERENS Kreald meramales Emopntaf @ cameourg REthe &mile & @ ROpREericaly
dystoni a, atdvpebieCsaldBiereof, Batis effgaiieln reetingrtcasips snitjctipoerciiding is the cessation of
vasoconstr 'ieCsEén(? @é&%tu)‘g panl c disorder, depression, bipolar di sor der,

autism sl eep orders g rTP/Iotro pic |lateral scler05|s lf‘?ﬂ
cognitive dysf un"&"Fl ﬂﬁsenhW@F'E”éﬁ’ P dR'atep P hingthod b rieriing, @ SeEdef ¢ B3P ac

arrythm as selgaéd rfioth afisEimatory bowel disease (including but not limited to ulcerative colitis,
pyoderma gangrenosum and Crohn's disease), irritable bowel syndrome, spastic dystonia,
chronic pain, acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder,
depression, bipolar disorder, autism, sleep disorders, jet lag, amylotropic lateral sclerosis (ALS),
coghitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac arrythmias, gastric acid
hypersecretion, ulcers, pheochromocytoma, progressive supramuscular palsy, chemical
dependencies and addictions (e.q., dependencies on, or addictions to nicotine {and/or tobacco
products), alcohol, benzodiazepines, barbituates, opioids or cocaine), headache, stroke,
traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis, Huntington's
Chorea, tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age
related cognitive decline, epilepsy, including petit mal absence epilepsy, senile dementia of the
Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity disorder (ADHD)
and Tourette’s Syndrome in a mammal, comprising administering to 2 mammal in need of such
treatment an amount of a compound of the formuia |, or a pharmaceutically acceptable salt

thereof, that is effective in treating such disorder or condition.



hyper secretion, ulcers, pheochronocytom, progressive supranuscul ar pal sy,
chem cal dependencies and addi ctions ea., dependencies on, or addji®t{ipgs to
ni cotine (and/or tobacco products), alcohol, benzodi azepi nes, barbituates,
opi oi ds or cocai ne), headache, stroke, traumatic brain injury (TBI),

obsessi ve- conpul sive di sorder (OCD), psych®sis, Huntington's 1 5 D E C 7005
-10 petit nmai absence epilepsy, senile denentia of the Al zheiner's type
(AD), Parkinson's disease (PD), attention deficit hyperactivity disorder
(ADHD) and Tourette's Syndrone in a mammal, conprising adm nistering to a
mamal in need ofeSpedent Fn@éﬂtu&'ﬁrhﬂsoaﬁlamﬁrﬁ pﬁérmac@mmbwamﬂosﬁfon fohereétonnail a or

a pharmaceuti cal I acceptabl e salt ther of in
Sugh di sor dsprdenpr & legfpr? F%ﬁcted]-ﬁ?rg mﬂﬁmg\gﬁ] ggeér%l it élglﬁé b‘dfpl&tnlnh%’% 9

phar maceut Iu&aﬂah\}e asite phyatdreaagangreackdint wh Cscamts sdigsfase) h éritalle raswah 8¥'I8ME or mul a
| Exampl es ol harpRGEYL] ga{ff,.ka%@gﬁ#@é@?hﬁu@%&hﬁsg%gdceﬁsu&%ﬁ Snfidy e

corrpounds 0 drochl oric acid rg E SITI| fonic
aci d, funmmiserdaridepressipn, riirolagcdizprdes,yedipHi élea;b,d&ordga idy'Pe.c@ )é?tﬂ’p'co
acid, hydr 995@9?5 C(ﬁ@%b dcoglﬁh@bs ml%h&aozachﬁ:ertemh haoesis) fetrexiaacbekity,t aarﬂlacl c

acid, malate, di tartarlc mandell
Descri pti oﬁrrﬂFmPﬁegqu'Géﬂ%’/th'ﬁ'@gﬁ &ﬁ@’r@ESr}ﬂ @a@g%%ﬁgsﬁﬂ’h%ﬁ%ﬁ R1B,
m and P, apgisytcheraicalrdgberfdendiasl andladbintiont ée.q.r wemdemessemmﬁdl@twas ¢ @%‘ﬁ%u on

that ol | oW are el nRd, a8, BMYEbenkods:Phfe R sikh, SRIRTRcdzale, neddeindd |V

3 TMA O stroke, traumatic brain injury (TBI), obsessive-compulsive disorder (OCD}), psychesis,
Huntington’s Chorea, tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct
dementia, age related cognitive decline, epilepsy, including petit mal absence epilepsy, senile
dementia of the Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity
disorder (ADHD) and Tourette’s Syndrome in a mammal, comprising an amount of a compound
of the formula |, or a phammaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier.

The present invention also relates to a method for reducing nicotine addiction or aiding in
the cessation or lessening of tobacco use in a mammal, comprising administering to said

mammal an amount of a compound comprising an amount of a compound of the formula
NH

or a phammaceutically acceptable salt thereof, that is effective in reducing nicotine
addiction or aiding in the cessation or lessening of tobacco use.

The present invention also relates to a method for treating a disorder or condition
selected from inflammatory bowel disease (including but not limited to ulcerative colitis,
pyoderma gangrenosum and Crohn's disease), irritable bowel syndrome, spastic dystonia,
chronic pain, acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder,
depression, bipolar disorder, autism, sleep disorders, jet lag, amylotropic lateral sclerosis (ALS),
cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac arrythmias, gastric acid
hypersecretion, ulcers, pheochromocytoma, progressive supramuscular palsy, chemical
dependencies and addictions (e.q., dependencies on, of addictions to nicotine (andfor tobacco
products), alcohol, benzodiazepines, barbituaies, opicids or cocaine), headache, stroke,
traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis, Huntington's
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petit mal absence epilepsy, senile dementia of the Alzheimer's type (AD), Parkinson's disease
(PD). atiention deficit hyperactivity disorder (ADHD) and Tourette's Syndrome in 2 mammal,
comprising administering tc @ mammal in need of such treatment an amount of 2 compound of

the formula

NH

or a pharmaceutically acceptable salt thereof, that is effective in treating such disorder
or condition.

This invention also relates to the pharmaceutically acceptabie acid addition salts of the
compounds of formula |. Examples of pharmaceutically acceptable acid addition salts of the
compounds of formula | are the salts of hydrochioric acid, p-toluenesulfonic acid, fumarc acid.
citnc acid, succinic acid, salicylic acid, oxalic acid. hydrobromic acid, phosphoric acid.
methanesulfonic acid, tartaric acid, malate, di-p-toluoyl tartaric acid, and mandelic acid.

Detailed Description of the Invention

Except where otherwise stated, R through R*®, m and P, and structural formuta | in the

reaction schemes and discussion that follow are defined as above.

IlT1A CF 3 1 5 DEC 2005 3. Schene 2 conti nued



-15 Schene 4 ViBiC 1 5 DEC 2005 -16 XXIl -CF, 1 5 DEC 2005 -17 Schene 6 H
111 1X-CF3 I X 10 X XI 15 DEC 2045 Rio S H-18 Scheme 6 continyeflppi jbf 1 5
DEC 2005 -19 (ring A = present or

-11-

Scheme 1

O,N A
O,N

H,N /LL
H,N




absent) Xl I Schenme 7 (ring A = present or absent) X Il OHCH (ring A =
present or absent) X IIA (ring A = present or absent) XIV i |IG 1(5RE{angh R3
Scd

formring A) 1ll: (ring A = absent) 1 5 DEC 2005 -z1 Schenme 9 R RaNO2
1V IJ i K IL NH 15DEE2005 -22 Schene 10 Cl

-12-

Scheme 2

0
02N /LL
HA
OzN
mN —tBoc VIA
O,N

N—tBoc VIB
H,N



IMHINNHIX NCIP1Q15 DEC 2005 -23 Schenme 1-10 illustrate nethods of
synt hesi zi ng conpounds of the fornmula | . Referring to Schene 1’15Wﬁ%205
starting material of forrmula Il is reacted with trifluoroacetic an yJ]ide
in the presence of pyridine, to formthe conmpound of fornula IV. This
reaction is typically conducted in nmethylene chloride at a tenperature from
about OC to about room tenperature. The conpourid of fornula IV is then
converted into the dinitro derivative of formula IlA by the foll ow ng
process. The conmpound of the formula IV is added to a m xture of 4 or nore
equi val ents of trifluoronethanesul fonic acid (CF3SQ20H) and 2 to 3
equi val ents of nitric acid, in a chlorinéﬁéﬂﬁhﬁﬂﬂﬁggﬂpon sol vent such as
chl orof orm di chl or oet hane (DCE) or nethyl ene ch“&g The resulting

m xture is allowed to react for about 5 to 24 hour Both of the f or egoi ng
reactions are generally conducted at a tenperature danglng from about -78C
to about OC for about 2 hours, and then Ilomed toywarmto room tenperature
for the remaining tine. Reducti on of t he onpound of formula Il A using

met hods wel |l known to those of skil
formula I B. This reduction can beFﬁ%eeﬁ%lln %P usi ngy,

hydr ogen and a pal |l adium cataly such a | 2~ e and runnlng
the reaction in nethanol at out room enperature Referring to Schene 2,
t he conpound of forrmula Il A js converted into the corresponding conpound
wherein the trifluoroacetyl /protecting group is reFIaced by a t-Boc

protecting group (VIA) by/reacting it first with an alkali netal or
al kaline earth nmetal (or @moni un) hydroxi de or

17

R
]
10
R N\ N—tBoc VI
N
H
N
R10
A NH 1A
N
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carbonate, and then reacting the isolated product fromthe foregoing
reaction with di-t- butyldicarbonate. The reaction with the al kali Tdr DEC 2005
al kaline earth nmetal (or amoni un) hydroxi de or carbonate is generally
carried out in an aqueous al cohol, dioxane or tetrahydrofuran (THF) at a
tenperature from about roon1tenperature to about 70C, preferably at about
70C, for about one to about 24 hours. The reacti%n of the isol ated,
unprotected amne or an acid addition salt of such am ne, fromthe above
reaction with di-t-butyldicarbonate is preferably carried out in a solvent
such as THF, dioxane or nethylene chloride at a tenperature from about 0OC to
about roomtenperature. This reaction may or Sgynenbt be conducted in the
presence of a base. Wen the reactqu*ls a_salt of the am ne, use of a base
is preferred. The resulting conmpound 0 nH-a A can be converted into

t he correspondi ng di am no derivative of BNssimk t he procedure
descri bed above for converting the gy pi-tT onpadnd’ of formula | MAinto the
correspondi ng di ami no conpound of foFfmula Il B. The conversion of the
conpound of forrmula VIB into the desired conpound of the formula VII can be
acconpl i shed by reacting the conmpound of formila VIB with a conmpound of the
formula 1 5 DEC 2005 -24- H5C202C C02C2H5 XXI A Rl OC2H5 wherein RDis
hydr ogen, (Cl-C6)al kyl optionally substituted{with fromone to seven
fluorine atons, aryI-(Co-CB)aIkyI wherein sard aryl is selected from phenyl
and naphthyl, or heteroaryl - 1§3)alkyl wherein said heteroaryl is

sel ected fronlflve to seven nenb edNaropatic rings containing fromone to
four heteroatons sel ected from oxygen, and sul fur, and wherein

each of the foregoing aryl and heteroar iy tBeci onal | y X081l
substituted with one or nore SUbSOIN ents;” p efably fromzero to two
substituents, independently sel ect ed fronl(O -C6)al kyl optionally
substituted with fromone to seven fluorine atons, (Cl-C6)al koxy optionally
substituted with fromone to seven quorinE atons and cyano. The preferred

solvent for this reactionis a 10:1 m xturg of ethanol:acetic acid. The

reaction tenperature can range from about 40C to
R'HN
N—tBoc XXV
H,
17 I

N
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N




about 100C. It is preferably about 60C. O her appropriate solvents include
acetic acid, ethanol and isopropanol. Alternate nethods of prepar{gdtC 200
conpounds of the formula VIl the conmpound of formula VIB are described by
Segel stein et al., Tetrahedron Lett., 1993, 34, 1897. Renoval of the t-Boc
protecting group fromthe conpound of fornula VIl yields corresponding
compound of fornula | A The protecting group calP-be renmoved using nethods
wel | known to those of skill in the art. For exanple, the conpound of
formula VI can be treated with an anhydrous acid such as hydrochloric
acid, hydrobrom c acid, nethanesulfonic acid, or trifluoroacetic acid,
preferably hydrochloric acid in ethyl acetatcheweé tenperature from about
O0C to about 100C, preferably fromapout roomtenperature to about 70C, for
about one to 24 hours. The conpourfd © % | can be converted into the
correspondi ng conpound of fornmula IB i niy+Boel th a ggppound of the
formula R17Z, wherein R1l7 is defiﬂ as_f defined above, and Z is a

| eavi ng group such as a halo or onate (etc., chloro, brono, nesylate or
tosylate), in the presence of a base such as an al kali netal hydride,

hydr oxi de or carbonate, preferably potassi um hydroxide, in a polar solvent
such as water, dinethylsulfoxide (DMSO),|] THE or DVF, preferably a m xture
of DMBO and water, and then renoving thel protecting group as descri bed

above. The reaction with R17Z is generall carried out at a tenperature
from about roomtenperature to about 100G, preferably at about 50C, for
about five hours. 15DkL2005 -25 Schene 3y llustrates an alternate nethod of

prepari ng conpounds of the formula IB fromthe conpound of forrmula VIA
This method is the preferred nmethod of nmaking conpounds of the fornula IB
wherein R17 is a bulky group suchp@ws anyaryl or heteroaryl containing
group, or when R' can not be attachedy-as
al kylation or aryl substitution nethpds. } tHHSchenel@, the
compound of formula VIA is reactegh 2. 23 gpr at e conpound of formul a
R17NH2 in a polar solvent such as THF, or DMBSO preferably THF, at a
tenperature from about roomtenperature to about 100C,




preferably at the reflux tenperature, for about four to eighteen hours. The
resulting conpound of formula XXIIl is then converted into the 15pg( 2005
correspondi ng conpound of the formula XXV by reducing the nitro group to
an am no group using methods well known to those of skill in the art. Such
met hods are referred to above for the conversion_of the conpounds of the
formula HA into a conpound of the formula |1JB in®schene 1, and exenplified
in experinmental Exanples 12B and 188, Closure of the imdazole ring to form
t he correspondi ng conpound of formula XXV can then be acconplished by
reacting the compound of fornmula XXIV fromthe above reaction with a
conpound of the formula HSC2RC~~ "1 CO2C2H5 SXREMEA R1/\ OC2H5 wherein R1O is
defined as above, as described above for convertigfg conpounds of the fornula
VIB into those of the formula VM., Renpval _of the protecting group fromthe
conpound of forrmula XXV yields the sln co ound of formula |IB.
This can be acconplished using net : Fshe art, &l exanpl e,
as descri bed above for formn he fornula | A fromthe
correspondi ng conpounds of the iornula VII. Schene 4 illustrates a nethod of
prepari ng conpounds of the formula IC, wherein R c and Rt7 are as defined
above. Referring to Schene 4, the conpound of formula VIBis reacted with a
conmpound of the formula OH NaG3S SGBNa OH 1|5 DEC 2005 -26 (sodiumbisuifrte
et hane di one addition adduct) in water or another polar solvent such as THF.
DMF or DVbO, preferably a m xture of water and a water m scible solvent such
as THF. for about one to four hours. The r acti&n t enperature can range

from about 40C to about HO |

O,N

O
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100C, and is preferably at about the reflux tenperature. Alternatliﬁkg he
conpound of fornula VIB can be reacted with a conpound of the er ?@

17 0 (doubl e condensation reaction) in a polar solvent such as THF, water,
or acetic acid, preferably a mxture of water and THF. This reaction is
typically carried out at a tenperature from about 40C to about 100C,
preferably at the reflux tenperature, for about two to four hours. The

desi red qui noxohne of fornula IC can thenibe fornmed by deprotecting the
conmpound forned in either of the foregoing reactions, using the nmethod
descri bed above for converting a conpound of the formula VIl into one of
the formula A. Schene 5 illustrates a nethod of preparing conpounds of the
formula | wherein R2 and R3, together Sshéhethe benzo ring to which they are
attached, form a benzoxazole ring system Such a conpound, wherein R is
hydrogen, is depicted in Schene 5 ¥cal fornmula JE. Referring to
Schene 5, the conpound of fornmnu enein Y is nltro hal o,
trifluoromethanesul fonate or a © salt, is reacted! i t h pot assi um
acetate or another alkali or alkaline earth metal carboxylate in a sol vent
such as di net hyl sul foxi de (DVBO), DMF pr acetonitrile, preferably DVSO
This reaction is generally allowed to yun for about 12-24 hours.

Appropriate reaction tenperatures ran from about 70C to about 140C.

Approxi mately 100C is preferred. The above reaction yields the conpound of
formula VIIl, which can t be converted ito the desired conmpound having
formula I'E by the fol | ow Y, e~—First | the conpound of fornula V|
is reduced by reaction with hy R & Ladt um or pkatinum catal yst
such as pal | adi um hydr oxi de i ) at a tenperature fromabout 0C to
about 70C, preferably at about roon1tenperature to formthe correspondi ng
am no derivative. The product of thl? reaction is then reacted with an acid

chloride of the formula R 1COCI or an| acid anhydride of the

R"’\l_rN S‘
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formula (RLCO 20 wherein RO is (C -C5)al kyl, or a conmpound of the formula
RIC(OC2H5)3, in an appropriate inert solvent such as decalin, 15 0EC 200
chl orobenzene or xylenes. A mxture of xylenes is 1 5 DEC 2005 -27
preferred. This reaction is typically conducted at a tenperature from about
120-150C, preferably at about 140C. When RIOCOCI is used as a reactant, it
is preferable to add a stoichionetric anount of triethylam ne (TEA) or
anot her organic tertiary am ne base and d8-catal ytic anount of pyridinium
p-tol uenesul fonic acid or pyridiniump-toluenesul fonate (PPTs) to the
reaction mxture. Wien R OC(OC2H5)3 is used as a reactant, it is preferable
to add a catalytic anmunt of PPTs to the reaction m xture. Renobval of the
trifluoroacetyl nitrogen protectingsaqgeodp cygheles the desired conpound of
the fornmula IE. This can be}qcconplished usi ng et hods well known to those
of skill in the art, 19r exanpl e, reacting %?e protected conpound with a

| oner al kanol and an géu al kali or alkal|ne earth netal (or amoni um
hydr oxi de or carbonate, ad¢ueou D bo%gte!wat a tenperature from
about 50C to about 100C, pref ! abb'u ~ for about”two to six
hours. Schenme 6 illustrates the>preparation of conpounds of the fornmula I
wherein RL is hydrogen and R2 and R3, together with the benzo ring to
which they are attached, forma benzothiazole ring system Referring to
Schene 6, the conpound of forrmula Ill is reacted with trifluoroacetic
anhydride to formthe correspondi ng cgnpound wherein the ring nitrogen is
protected by a trifluoroacetyl group, land the resulting nitrogen protected
conmpound is then reacted with two equivalents of trifluoromethanesul fonic
anhydri de and one equivalent of nitri acid to formthe correspondi ng
compound of fornmula I X, wherein there is a single nitro substituent on the
benzo ring. The reaction with trifluoroacetic acid is typically conducted
in the presence of pyridine. Ba above reactions are typically
conducted in a reaction R SO as,a chlorinated hydrocarbon
solvent, preferably nethylene\th enperature fyom about 0OC to
about room tenperature, preferﬁbly at about room tenperature. The above
transformation can al so be acconplished using other nitration nethods

known to those skill in the art.




Reduction of the nitro group to an am ne group can be acconplished as
descri bed above to provide a conpound of the formula I X . The c gfﬁg@fhngf
formula I X is then reacted with a carboxylic acid halide or anha f
the fornmula RLOCOX or (R1)CO 20, wherein X is halo and R 0 is hydrogen or
(C1-Co)al kyl, and pyridine, TEA or another tertiary amne base, to forma
conpound of the formula X, which can then be converted to the desired
conpound having formula Xi by reacting itiaaith Lawesson's reagent, which
is depicted below. 1 5 DEC 2005 -28 0 CH3 The reaction with RLCOX, wherein
Xis halo, or (RROCO 20 is generally carried out at a tenperature from
about OC to about roomtenperature, preferably at about room tenperature.
The reaction with Lawesson's reagent iscgenerally carried out in a reaction
inert solvent such as benzeng or tol uene, ene, preferably toluene, at a
tenperature from ahou Aenperature to about the reflex tenperature of
the reaction m | ferably at about S e e erature Cl osure
to the benzot hi § g|and nli—ﬁegeﬁ-—dprpt : mthe desired
conpound of for can b’ acconpl i she corrpound of
formula XI with pota55| um ferricyani de and sodidm hydroxide in a m xture
of water and nethanol (NaOH H2O CH3CH), at a tenperature from about 50C to
about 70C, pref erldBOYA GtPr&$iltor 60C for about 1ri6g Hos psesSuthamabsént)
illustrates a method ofabfe®bari ng t he conpound of fg@Hrrul a 111, which is
used as the startingypterial for the process of enme 1, or a conpound
of the formula |G wherein R2 and R3 forma ri (Iabel ed "A" in the
Schene), as defined above in the defl nition gj corrpounds of the fornula 1.
Referring to Schene 7, the cem 3 K1, wherein X and X2 are
sel ect ed, |ndependently, frp , br omo and i odo, but where at
| east one of X1 and X2 is :' with cycl opent adi ene, in the
presence of magnesium netal, i ’ é?‘* ot her ethereal solvent,
at a tenperature from about 4OC to about 100 preferably at about the
reflux tenperature, to forma qarpRuagreferiths deepyl a X 11 .

XA

I

{ring A = present or absent)
Xlv

|
)’

IG: (R?and R3 form ring A)

i:  (ring A = absent)




Reaction of the resulting conmpound of formula X1l with

N- et hyl nor phol i ne- N-oxi de (NMD and osmumtetroxide in acetone ?i[ﬂ%ZEE
roomtenperature yields the corresponding conpound of the fornula Xl

The conpound having formula XIITTAis then converted into the correspondi ng
conpound of forrmula XIV using the follow ng procedure. First, the conpound
of formula XIIIA is reacted with sodium periodate in a mxture of a

chl ori nat ed hydrocarbon, preferably dichl.groethane (DCE), and water, or
with lead tetraacetate in a chlorinated hydrocarbon solvent, at a
tenperature fromabout OC to about roomtenperature, to generate a

di al dehyde or glycal internediate. The product of this reaction is then
reacted with benzylam ne and 1 5 DEC 20g5h-29 sodi um tri acet oxybor ohydri de
in a chlorinated hydrocarbon sol vent at erature from about OC to
about room tenpergiare, preferably ag'®about roomtenperature, to formthe
desired conpound of fornmula XIV. Re of the benzyl group fromthe
conmpound of forp IV yields th nd of formula*lll (when ring Ais
absent) or 1G [((when~Jing_Ais nesent). This can be pkished usi ng

&4

met hods wel | kmppwn to|those of skijll inlthe art;—tor optionally
reacting the f e W th one i t of acid, eRw.+ hydrochloric acid,
(to formthe cor pondFng acid ad ion Ealt), fol |l owed by hydrogen and

pal I adi um hydroxi de in methanol at about roomtenperature. In the reductive
ani mation step descri bed above and X\roughout this docunggj, alternatives
to benzyl am ne, such as ammoni a, hydroxyl am ne, al koxy am nes, nethyl

am ne, allyKRdmmher (&nd)sikbayi t ut ed benzyl amines (etc , di phenyl nethyJ

am ne and 2- and 4-al koxy substituted benzyl am nes) can al so be used. They
can be used as freerbBases, or as their salts, preferably theig acetate
salts, and can be spbéequently renmoved by net hods described for each by T.
W Geene and GM_Mjts, "Protective Goups in Oganic Sypthesis", 1991,
John Wley & Song NY.—The procedure of Schené¥7 can al gg be used

to prepare conpo f the Nornu{a |  wherein R2 and R3™do-ne orma ring
and are not both h ed—by repl@ging the starting natd of formula
XIl with the appropriate compound having the formula ~Xx OH

XIX
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XI'l R Schene 8, 9 and 10 illustrate nethods of preparing conpounds of the
formula | wherein R is hydrogen, and R2 and R3 represent a variety of

di fferent substituents, as defined above, but do not forma ring.l %85%%@58
illustrates a variation of the process shown in Schene 7, which can be used
to make a conpound identical to that of fornula Il except that the benzo
ring is substituted with a fluoro group or an al koxy group (Rte in Schene
8). This conmpound is depicted in Schene 82'-as chemical structure 1H.
Referring to Schenme 8, where, for exanple, R18 is F, 1,3- difluorobenzene is
reacted wth a strong base such as an alkali netal dial kylamne or an al kal
nmetal alkyl (or aryl) in an ethereal solvent such as ethyl ether or THF, at
a tenperature bel ow - 50C, followed by S§hemehing with iodine or

N-i odosucci nam de, to form 1, 3-di fluoro-2- iodobenzene. The conpound

1, 3-diifluoro-2-iodobenzene (structural formula XV ee 8) 1is then
converted into the conpound of fornmula IH by a ser r eacjipns
(represented in 1 5 DI C 2005 -30 Schenme 8 as XV, XMV --~XI X- 31 H)

that are anal ogous to the series of reactRaﬂﬂvOgﬁscribed above and
illustrated in Schenme 7 for converting co unds of the formula X1l into
those of the formula 1G or 111. Conversi of the conpqgnd of formula XV
into the conpound of fornmula XVII can-al so be acconpliShed by treating a

m xture of the conmpognd gfF_ formula and cycl opent adi ene with an al kyl
l'ithiumreagent, prefe ablﬁ n- but lithium in an inert hydrocarbon

sol vent such as petrolgum ether or nethyl cycl ohexane, at a tenperature from
about -20C to about rfoonmitenperature, preferably at about 0C. The conpound
of formula 1H can then bg converted into the &4 rg,;ondin. ni trogen
protected derivative ornmul a_XX, _using the net deser Nbed above for
synt hesizing the coppednd of formula IV in Sche Q\u NBh of the
conmpound of formula 3i ng the nethod descigibed~atiove~“for preparing the
conpound of fornul a Scheme 6, yields the conpound of fornula XXl
wherein the benzo ring I's substituted wwth both a fluoro and nitro group or
an al koxy group and nitro growp. The conpound of formuKa XXI can be used to
make a

v

NH



vari ety of conmpounds of the fornmula | wherein one of R2 and R3 is fluoro,

usi ng nethods that are well known to those of skill in the art, foi (EL 2005
exanple, by first converting the nitro group to an ami no group, converting
the amino group to a variety of other substituents, as illustrated in Schene

10, and then renoving the nitrogen protecting group. The conpound of
formula XXI acts as a regioisoneric functional equivalent of the conpounds
having formulas 1A, VIA and XXII, in thatzthe fluorine atomof fornmula XX
reacts simlarly to the nitro and Y groups of forrmula IlA VIA and XX |
and thus can be subjected to the sane series of reactions as those

descri bed above for the latter three conpounds, providing an alternate
means for preparing the products of suchheeaati ons, Simlarly, the al koxy
group of forrmula XXI (R B=al koxy) may be converted into a hydroxyl group

before or after introduction of the nitro group, 3apg cQnverted to
i sonmeric products as descri bed above. Also, the t ! apesuf f onat e
salt of such hydroxy derivative can act as a Y-grolug degcra bed.
Preparation of conpounds of formula | where RRG7-Q(€ - C6)al kyl, (Cl-C8)

al kyl or aryl wherein aryl is defined as above in the definition of fornula
1, and R3 is H or one of the other substityents described above in the
definition of formula I, can be prepared descri bed above and illustrated
in Scheme 8 by replacing one of the fluofine atons of the cofjound of
formula XV with -O(C -C6)al kyl, (C -Cb6)al kyl or aryl, respectively. Schene
9 illustrates nethods of preparing npounds of the fornmula |I wherein: (a)

R is hydrogen and R2 is RR N2S<; (b) R and R2 are both chioro; and (c)
R is hydrogen and R2 is R73C(=Q)-. These conpounds arg referred to in
Schenme 9, respectively, as congounds of fornulas |J,=1 N\ 1 5 DEC
1005 -31 Referring to Schene 9, conpounds of the formul anNbe prepared
by reacting the ¢ of formula IV with two 1R o vaf ents of a
hal osul foni ¢ acid, prleferably gpLngguLLeﬁ+t acid, at a tenperature from
about OC to about tenperature. Reaction of the chlorosulfonic acid
derivative so forngd.wlth an am ne having the formula R7/RNH, wherein R and
R are defined as ab foll owed by renmoval of the nitrogen Protecting
group, yields the d ed conpound having formula 1J. N




Compounds of the fornmula | K can be prepared by reacting the conpound of
formula 1V with iodine trichloride in a chlorinated hydrocarbon sqlyerg 7005
foll owed by renoval of the nitrogen protecting group. The reaction with
iodine trichloride is typically carried out at a tenperature from about 0OC
to about roomtenperature, and is pr% erably carried out at about room
tenperature. In a simlar fashion, analogous nono- or di brom nated or
nono- or diiododi nated conpounds can be prepared by reacting the conpound
of IV with N iodosuccinimnmde or N—bronnsuccininide in a

trifluoronetha §§ulfon|c acid solvent, follo renoval of the nitrogen

protecting group<q€ Tadbeipemetad A syesgng WW“‘%“’%”@&W@M of IVwth an
aci d hal i de of Réfaring ar Sahkme RLBESEHING matgniaad ifdmulaninigdesdel with tiherdaoeticul a

(R.300) 200l A bk DL oPolERELD 90l REThAOLY SRRl 218 (e GLPH N2t o4,

hydrocarbon SO vent ene orli esence of Lew
aci d suctirigadly &pmﬁcminm @pﬁtnyieheje:hloaqe at @ém@&fai@rarf@m ﬁb?ntabﬁl}ﬂ Feut ®eRbout
100C, folepeguRy nitrogen deprotection, yields the conpound of fornula IL.

The reaction th t he ag E hal i.de or anh%ddr_i de can be ¢ ar“er ou’t | si ng
ot her known L W% cqepeyad gt fomuad i fea GeversddpP Hetira fedatve Rl {HEHE 'Phat are
known in ltyhee &ldwingl brecase.alhé oamspoteds ofr thd &timibie Neisradied tnhs ohxtuNOBf 4 oSO2WR7 Re,

- COR13, @éer% oglwro%gthaﬁgsﬁ]%qg%gq égf' Sbr@H CBQIHEQ(B"@Q lﬂ\jalefn%rcﬁrWtrQ alcV’ in@S

depi ct ed |n escri g on any anal ogous
conmpound ShsERasc hrgrogacboRy shivshle fuch( 1 %)Oéﬂnlﬁyld":h'ﬁ@? ane ((@@ECG’I dngesseor
aN]IjCO\Ig? Rhlorigy. oﬂweesnugmwimw@dﬁou@ﬁ td Fé@ctff@ralﬂiblluta td) 29R6r€i BotR3f @B thréddingr €

efined as_i.n def |n 0V e,
Conpoundaettan 45 akthebidifed 5 £ REBINRE eerd BmRhl (B st B R Tt ai n
the nitr@geu2 rqglclf@t ardithencplieyredipwaorin répen tempsratuteder theytemaining t@‘@r respondi ng

fo acy: S:JbSt [ t%ﬁ&loﬁ%ﬁﬁge&%m& oﬁormulatIhpﬁﬁnd’“ﬂ&ﬁ&!sﬁvéll%owﬂoﬂgdgje@s@lr|ﬁUp of
or mul a

L usin Bae r\flllger
proc esseéh‘?/\@'f IV'GIQE(SWCW"?WO‘%"@R'FI | eccf» hisey e‘?"%@: g?@'é’ﬂﬁdﬁ% ounds
can be painghalrdgenlandia pbilpdiend catalgstdescasi daéazﬂlurmhyﬁmwp laed BEHining theyemt!@h hhe

correspowt%mgy%g&}%omqé%pdt&rgt ed conpounds, and then al kylated to formthe
correspondi ng al koxy substituted conpounds. Als as described in Exanpl e

36, such O acyTe&TKLP PERRMER. M FRBARHIE °&fé’ﬁ“‘63e"A iﬁ§8’b"ef18d Poetpe FATETRY YRR y
subst i t utcetipdien hecirathe lirfisoroddetyDpriate@ird0fdGup is replaced by a t-Boc protecting group

(VIA) by reacting it first with an alkali metal or alkafine earth metal (or ammonium) hydroxide or

carbonate, and then reacting the isolated product from the foregoing reaction with di-t-

butyldicarbonate. The reaction with the alkali or alkaline earth metal (or ammonium) hydroxide or

carbonate is generally carried out in an aqueous alcohol, dioxane or tetrahydrofuran {THF} at a

temperature from about room temperature to about 70°C, preferably at about 70°C, for about one

to about 24 hours. The reaction of the isolated, unprotected amine or an acid addition salt of

such amine, from the above reaction with di-t-butyldicarbonate is preferably carried out in a

solvent such 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 resulting compound of formula

VIA can be converted into the corresponding diamino derivative of formula VIB using the

procedure described above for converting the dinitro compound of formula llA into the

corresponding diamino compound of formula liB. ;
The conversion of the compound of formula VIB into the desired compound of the

formula VIl can be accomplished by reacting the compound of formula VIB with a compound of

the formula

-



-32 Schene 10 illustrates methods of making Conpounds of the fornula )
wherein. (a) R1is hydrogen and R2 is chlcro~ (b) Rl is hydrogen afnd [R( 38
cyano, (c¢) R is hydrogen and R2 is anmno', and (d) R is hydrogen and R 2
is R3C(=O)N(H) - These conpounds are referred to in Schene 10,

respectively, as conpounds of the formulesIM IN | P and 10. Conpounds of
formula | M can be prepared from conpounds of the formula I X by generation
of a diazoniumsaft with, for instance, an alkali netal nitrite and strong
mneral acid (e , hydrochlorlc acid, sulfuric acid, hydrobromc acid) in
wat er, followed by react éﬁ; h a cgeggg hal i de salt, such as copper (1)
chloride. N trogen depr PHéds descri bed above yields the
desired conpound of fornula IM ernative nmethods for the generation of

di azonjurn salts, as known and practiced by thos { skill in the art, can
al so be wused. The foregoing reactjijon is generalﬁ§2éarr|ed out by

t enperatures rangi ng from about to about 60'C, preferably about 60*C
for about 15 mnutes to onng . i of the djazodiumsalt, prepared
as described above, with potassiumiodide ®in an aqueous nedi um provi des the

anal ogous, i & Q%l-. Geo C? c{@%ﬁc - TELI%I %p%r OOk}%Dbén&neQPMﬁ{ AbrhYne Q@Eé\’eﬁquerﬁ“& at a

terrperature roma erature, preferably at about
room t enpEeas @ CDT%E“Wé‘Hhﬂr@'P Frid ewhpesiasted fr@f“ Rhesy! apriiangiisor heteroary(Ce
N-t ert - butyb&arerad %a@rmee@énads sbiegdl freMNfiveetoUseeh Inferfifepduiat@miatiee rings

correspondi ano vat i tlon wWth c (o} and

sodi umpcﬁ.?m g’g‘gyrﬁw%h fib ﬁaé?rﬁi/f%ﬁ%s roﬂjroé?ige(bﬂlg%n e Bk}gb %gpjé’ %F abl y
DVF, at eeackoibe &regopg fand andistarcar Q@0rY masam}ilnalll8©©®StIM@f\'eﬂ16@bP Wr apEut

150°C. N éuﬁf}ﬁfe'ﬂts B@QHBQ%H 2 t%stwg‘gt?t%ﬁth@rﬁg .@Qeééﬂemcg\éle@!@a frbﬁ\e(CdQ%E“k‘?ﬂ conmpou

nd of fornmu bove described iodid tive can 0 used to
access a SPHPNAY SHbsftuted Wity froe El'?f’s%?i?@ﬂt‘%”@@W Ec1a %’ko"é%ﬂ?? L (T nyI
subst i t uamhSrorasnene|seversiiuble tans espayach. Mhe poaertmhgdlveestoertrss eadtican’® des,

pal I adi “Wo@ﬂﬁg}rigﬁéh%[(é’ée}‘égzq%p‘rf?{n%ﬁéﬁaﬁ t%ﬂ'ﬂ% 5‘1 h‘Qﬁ{e m aﬁgdt labed fb t he

art, such e couplings an carbonyl ati.
Ni t r ogen ¥9ept 056t i'bi eEferably ehavhBeiGa Binher SPFPﬁ?Hrﬁtel selventsoiflviss 2EHe a8 rrpound
of the feramuland isBprogdi@l. corrpound of formula I X can be reacted with a acyl

group having t/@?é{)na?r Ml R %anﬁi %&&%990?%&‘%9&& 0f (RBtBRdS.escri bed

above, follo ro en
formula VIB are descnbed by Segeistein et al., Tetrahedron Lett., 1993, 34, 1897.

Removal of the t-Boc protecting group from the compound of formula VIl yields

corresponding compound of formula IA. The protecting group can be removed using methods
well known to those of skill in the art. For example, the compound of formula VIl can be
treated with an anhydrous acid such as hydrochloric acid, hydrobromic acid, methanesulfonic
acid, or trifitoroacetic acid, preferably hydrochloric acid in ethyl acetate, at a temperature
from about 0°C to about 100°C, preferably from about room temperature to about 70°C, for
about one to 24 hours.

The compound of formula Vil can be converted into the corresponding compound of
formula IB by reacting it with a compound of the formula R"'Z, wherein R is defined as R'® is
defined above, and Z is a leaving group such as a halo or sulfonate (e.g., chloro, bromo,
mesylate or tosylate), in the presence of a base such as an alkali meta! hydride, hydroxide or
carbonate, preferably potassium hydroxide, in a polar solvent such as water,
dimethylsulfoxide (DMSO), THF or DMF, preferably a mixture of DMSO and water, and then
removing the protecting group as described above. The reaction with RYZ is generally
carried out at a temperature from about room temperature to about 100°C, preferably at about

50°C, for about five hours.



to provide conpounds of the formula IQ In a simlar fashion, treatnent of
the protected amne with a conpound having the forrmula R 13SQ2X, 1"’9%’?0&1{]‘55
chloro or bromo, followed by nitrogen deprotection, provides the

correspondi ng sul fonam de derivative. Other suitable am ne protecting groups
that can be used, alternatively, in the i%r ocedur es descri bed throughout

t his docunent include -COCF3, -COCC13, - ,, CC13, -COO(C, -Co)alkyl and

- COOCH2C6H5. These groups are stable under the conditions 15 DEC 2005 -33
descri bed herein and may be renoved by nethods described for each in

G eene's Prota%eﬁtlvg .IGou%g in Oganic Chemstry", referred to above. In
each of the redEiTBhS M CHtRabeeRtR BetGH of PERRINLBRONHSSE NesnBynds

above. pfrewsineecdngonnd of firtnulaaliAunITéBS methBe risvitse prafértenC ale@l, ofPhaissgr es
from abou 175 _atmspher es ene accept abe,
with anbi g%r?péplrnggss%ﬁ;ﬁ%hﬁﬁﬁa EPWh% U'Izl B m's?‘ﬁhgé?”en Sucﬁeﬁs %‘ LP&%&@QHE a
matter of COBFHIVERREHELr WIRRR( sapoelhesittathet as ilustrated @ Schame 2t byealkytation or
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Transder n@MS@dJreferably Tathinaniastempeiaane aove foaf afdfrecbmp'EFﬁ&re teOémoum@tscar e,

nost desi i r 0 {TRANILNY: 2 up to

About - 180B bt 3B ’éfgz et 380 Shou BRI SerCEM B FeomsgMtr day

in singl eCWPOHPQ/PHQEI“% Y is then ersveted/alpithe ¢Q§fﬁqumiln9 cneees@a:f tHeyforowdsur

dep;endl lngxxnrpm\etitmwgfme @hio @ctsuilo tgcahobrm@ gRup tubiRg %Bﬂio@gtwaem%nﬂ\gn FJ gatedr and the

particu ra a dosage | eve is

in the rgénk'”rrwée ggoﬁ?éﬁ Ewrsslaﬁ?g %freggS&gm’efJéP‘\ﬁE chersiqy %fftﬁ%{iﬂi}p%eij@ﬂ{] per

day is rm@? faeylz Al Woemtmpeuhd vhtheafdronis Hyn Sevene hel @slsexapqdfizd dependi ng

upon the as@bghémarsiaﬁg@éhisam ﬂsz bnﬁurg%'? &@Wﬁ.a?@dn{ﬂng tB‘?@anetﬂ @&qesEQrﬁ:u:grfg

i ndi vi dualOm rescg % | 8%"’ i cament

phar maceutCal " FoPmIlats cfﬁ’b&rﬁﬁ b&rﬁ"fc""f‘ﬂ@h?q Bereseinadae &H’ap?‘fﬂdeqf\f%ﬂ““&url ng
whi ch suckXlddeimihe ebeyeireactisrewittiar cdngdbundibf.thd forrsgare | nst ance$, dosage | evel s
bel ow the lower limt of the aforesaid range may be nore than adequate,

while in other cases still |arger doses nay be enpl oyed w thout causing any
harnful side effects, difu46d t hat €k, Har ger doses are first divided
into several small doses for admhp¥Strabon
l XXIA
R OC,H,

wherein R is defined as above, as described above for converting compounds of the formula
VIB into those of the formula VII.

Removal of the protecting group from the compound of formula XXV yields the
corresponding compound of formula IB. This can be accomplished using methods well
known in the art, for example, as described above for forming compounds of the formula |A
from the corresponding compounds of the formula VII.

Scheme 4 illustrates a method of preparing compounds of the formula IC, wherein
R' and R" are as defined above. Referring to Scheme 4, the compound of formula VIB is
reacted with a compound of the formula

OH

SO,Na
NaO3S

OH



t hroughout the day. The acbve conpounds can be adm ni stered alone or in
conbi nati on with pharmaceutically acceptable carriers or diluents Byb &irly208¥
the several routes previousJy indicated. Mire particularly, the acbve
conpounds can be adm nistered in a wide variety of different dosage forns,
they may be conbined with various pharmaceubcal |y acceptabie inert carriers
in the formof tablets, capsules, trainsclerrinal patches, |ozenges,

troches, hard candies, powders, sprays, @geans, salNes, suppositories,
jellies, gels, pastes, |obons, ointnents. aqueous suspensions, injectable
sol ubons, elixirs, syrups, and the like, Such carriers include solid
diluents or fillers, sterile aqueous nedia and various non-toxic organic

sol vents. |n (seidh bisofie etaad d.meaamcreumm ;ncmmo;slaﬁam%o@agb:@%t sithGakhy.

sweet ened an r era the a ounds are present in
such dosage ﬂ%@#oﬁb@%@ ﬁ%mr e on LW?E ﬂWdiW@mrngﬁﬁéﬁBﬁwfﬁcmgﬁﬂdeﬁbut

70% by wei ghtapod! @eDECOZIBE s 321hd:macmmat|emadmum 8& aihb@mort aduels ccLRLNI NY
various exci piogat %n§H$be@r§my”Lt%[?8&WesﬁeﬁuJ zbﬂserﬁz% ¢l lulose, sodiumcitrate,

cal ci um carbonate, dicalcium hat'e "an &t ne may be enpl oyed al ong

Wi th various disi rﬁit@g\aa\mys tf@LF@rﬂpa@dsQfatwmla(Wﬂedaertabéa;cte:domm a ROMBEDAQ the

tapi oca stargfhnuizal ginic acid and certain conplex silicates, together with
granul ati on binders like poly vinylpyrrelidone, sucrose, gelatin and

acacia. Additionally, lubricating agentsOsuch as nmagnesi um stearate, sodium
| auryl sulfate and talc can be used for fjabl etti ng purposes. Solid
conpositions of a simlar type may gl | oyed as fillers in gelatin
capsul es; preferred materials in this connection also include |actose or

m |k sugar) as well as high nol ecul ar wei g pol yethyl ene glycols. Wen

aqueous susp n Lxirs are desired for oral adm nistration the
active i ngrgéc;b%lgﬁt §°r?§§%/ goncge non[ad1 Wi PRy ﬁ?'Ye(S’gss“%r\Aé%tTé‘Pﬁ MPIYr Of 12884 PHY

agents, col orPrEI*ﬁgatPiﬁﬁmexturantlwaterfandsTd-IFdemmrmdctuoemwﬁtailybm.eaa@{/e@g Shispandi ng
agents, toge r t ene gl ycol,
terﬁt ab\MJtt‘ib ézﬁgbcﬁiﬁ HWB ?re?e?a 3@%&&% reqlux énﬁ)fer‘@lng P %l?

glycerin and various conbinations' thereof ¥ S Bi'P6n. a
sol ution of &FYActive conmpound in either sesane or peanut 0|I or in aqueous

propyl ene glycol gaa d@eueeanmms:% FRrrASY $O USin SALY h uj.tably
buf f er ed (preferabl reater Fhan é) i ngcessg%ﬁg%gﬁdg ep?%a“ h
diluent fir sfzorp%%&g}/cgg either of the foregomg reactions, using the method described above for

converting a compound of the formuia Vil into one of the formuta JA.

Scheme § illustrates a method of preparing compounds of the formula | wherein RZ and
R, together with the benzo ring to which they are attached, form a benzoxazole ring system.
Such a compound, wherein R' is hydrogen, is depicted in Scheme 5 as chemical formula |E.
Referring to Scheme 5, the compound of formula XX, wherein Y is nitro, halo,
trifluoromethanesulfonate or a diazonium salt, is reacted with potassium acetate or another alkali
or alkaline earth metal carboxylate in a solvent such as dimethyisulfoxide {DMSQ), DMF or
acetonitrile, preferably DMSO. This reaction is generally allowed to run for about 12-24 hours
Appropriate reaction temperatures range from about 70°C to about 140°C. Approximately 100°C
is preferred.

The above reaction yields the compound of formula VIiI, which can then be converted
into the desired compound having formula IE by the following procedure. First, the compound of
formula VIIi is reduced by reaction with hydrogen and a paitadium or platinum catalyst such as
palladium hydroxide in methanol at a temperature from about 0°C to about 70°C. preferably at
about room ternperature, to form the corresponding amino derivative. The product of this
reaction is then reacted with an acid chloride of the formuta R'°COC! or an acid anhydride of the
formuta (R‘OCO);,O wherein R™ is {C,-Ceglalkyi, or a compound of the formuta R'°C(OC2H5)3. in

an appropriate inert solvent such as decalin, chlorobenzene or xyienes. A mixture of xylenes is




i sotoni c. These aqueous solutions are suitable for intravenous injchhﬂp2005
purposes. The oily solutions are suitable for intraarticular,

i ntranmuscul ar and subcut aneous i njection purposes. The preparation of al

t hese solutions under sterile conditions is readily acconplished by
standard pharnmaceutical techniques well _known to those skilled in the art.
It is also possible to adm nister the actl ve conpounds topically and this
can be done by way of creans, a patch, jellies, gels, pastes, ointnents
and the like, in accordance with standard pharmaceutical practice.

Bi ol ogi cal Assay The effectiveness of the active conpounds in suppressing

ni coti ne biefetipthg This sqmetianf isctypicadi epndcted ated t?@PQﬂ@PFQrﬁﬁ@rﬁeﬂobW?%&pof%l | owl ng

procedur epﬁé‘%’ra@)g ét%b@utmd*‘d | @@Heh WOG@;CIt DQsdieiNg Fgachhnt, itlis R{Péf@rlabl@,to RBddM_ and
Fer nandes he Bi ndi ng

(i % HNi cotine To A 'H{g b ais of
Hi gh- Af f i ﬁPWO@?t{' §mPH‘P‘ P‘?ét”'efﬁfyﬁﬂ‘ﬁ‘el\fﬁ%? hawh R tﬁF"aiﬂ‘h%{P 259 2" 48- 54,
(1986) ) atdwalytidrsg@iustain pyrdiniuin p-fone@ndsumeTd ajd cS.pyrIRianlL(m lp-tcb{hmswlﬁonae ReftTesptoor

Bi nding o n j i.n : i I | n Rat
B ai B SR Bl e B OCH R o8l it BRSO BB
Mal e Spr agneunDafFS Y to the raciRp0308 g) from Charles River were housed in
groups in hangrBgosy 84thd %ﬁ%roﬁa&&ﬂ'mth@gé@ r%l%gtﬁ‘@ g yWthé@ésﬂb@bélﬁ;dzuﬁ@ofa 12

hour light/dark cycle t andard
Purina Raf® é%‘/ld R‘/\%?aé’rbea‘ifcqm%?"{)eﬂrﬂs*ﬁﬁ@%Fnﬁ’f@w@\}ekr”é’?”ll|tcf {?‘8%9 lgﬁl at i on.
Br ai ns V\Bﬁ‘oEefaﬁmm\(eébctm@ntﬁdlp&ﬁ@ley coopbouvi wity a teeapkdrat arahan WEWHMJQ.BUSQ“ wer e

pr epar ed nd

Fer nandez~ (BT S el BEUFmBGERY a8k Br LByl SQimue saiRshondle &8 o
Whol e br atemgeratuesr o ehew SB7C foi abseld! ORF . Horefesably 81 ePayLiTe & foraahPUhiRdg S zed at
0 in 10 vyres of buffer (wv) using a Br| nkmann Pol ytronTIVl setti ng 6,
for 30 seconds, The buffer consisted of fsh 51 H at
room t enper at ufs@em?h% '”Hﬁﬁf?ﬁelﬁ%tpéepﬁﬁ@%%?wa% By"e 4 %f ljg Eleon (f’O

m nut es; HOroReD and & =0d tRS, Wethdrhwithsthparenat amg tmwcrpww@de eftachendforrhe

menbr anes, Wtﬁa.‘&%dg%ystérﬁs'ﬁ%@ﬁ'ﬂ%wswem6t 'ﬂ\%cg%wn'acb@fo@rﬂga@?@tréécftém% again

(10 m nutes the second centrifugation, . the
menbr anest”WoE’Foé*c?t@s% Elé@l fq)r}:p ggswewnﬁlgq coppoyingd dv}z{'tg@sm In}:ﬁ f’l nitrogen is

protected by a trifluoroacetyl group, and the resulting nitrogen protected compound is then
reacted with two equivalénts of trifluoromethanesulfonic anhydride and one equivalent of nitric

acid to form the corresponding compound of formula X, wherein there is a single nitro
substituent on the benzo ring. The reaction with triflucroacetic acid is typically conducted in the
presence of pyridine. Both of the above reactions are typically conducted in a reaction inert
solvent such as a chlorinated hydrocarbon solvent, preferably methylene chloride, at a
temperature from about 0°C to about room temperature, preferably at about room temperature.

The above transformation can also be accomplished using other nitration methods
known to those skill in the art.

Reduction of the nitro group to an amine group can be accomplished as described
above to provide a compound of the formula IX'.

The compound of formula X' is then reacted with a carboxylic acid halide or anhydride
of the formula R'°COX or (R'°C0O),0, wherein X is halo and R' is hydrogen or (C,-Celalkyl, and
pyridine, TEA or another tertiary amine base, to form a compound of the formula X, which can
then be converted to the desired compound having formula X! by reacting it with Lawesson's

reagent, which is depicted below.



of 1.0g1100rL. The conposition of the standard assay buffer was 50 rg;ﬂgjrj[]@j
HCl, 120 MM NaCl, 5 nMKC, 2 MMM 2, 2 nM Cad 2 and has a pH 011 .4 at
roomtenperature. Routine assays were perforned in borosilicate glass test
tubes. The assay m xture typically consisted of 0.9 ng of nenbrane protein
in a final incubation volunme of 1.0 nL. Three sets of tubes were prepared
wherein the tubes in each set contained 50L of vehicle, blank, or test
conmpound sol ution, respectively. To each tube was added 200 L of
(3H)-nicotine in assay buffer followed bi¥®750 pL of the menbrane
suspension. The final concentration of nicotine in each tube was 0.9 nM
The final concentration of cytisine in the blank was 1 M The vehicle

consi sted of deionized water cg)nt aining 30 pL of 1 N acetic acid per 50 nL
of water. The test conpouggs-and eytisine were dissolved in vehicle. Assays
were initiated by vortexing®*after Hition of the nenbrane suspension to
the tube. The sanples were incubated at Ogt 0!81 Cin an iced shaking water
bath. incubations were terninated By rapi'd ‘gl tration under vacuum through
What man GF/ BTv gl ass fiber filters uskfg a’Brapdehd"' nulti-nmanifold tissue
harvester. Following the initial filtratron » assay mxture, filters
were washed two tinmes with ice-cold assay buff& b meach). The filters
were then placed in counting vials and m xed vi gorou@y with 20 m of Ready
Safe'"" (Beckman) ThefaactonquitrR PE0.C adnieih 0f di ogetj.vity. Sanples were
counted |0 asLiHocld a6 BRGKPREAT | F o AR DA s eb et e
40-50% ef fi cti encyé’q ! et &7 nati Sn&PWereom ntemperpiptsl, qatferany & Bt 2005 - 36
Cal cul at i ons'eMgpats ¢ | hebfleﬁdiong/it(lCéwés@or{'shr%awt r ' difference between
total bindi ngniehr £he agagg;ﬁhg,% §98Lai.ning vehi cl eg%@ﬁ?ly%gﬁgg%tﬁ%?é’?"f‘é“c(”Aﬁe”and
non-specific binding in the sanples PEORIR KIUsEe the tempdratareetram dbauy tdeai ne
(6), i.e., SPBEFPIUEE [5i PRALhEe £eilug)empetaire-of (HR) readiB® RiiiirG BE@FHngat i3["']0 & q’e
presence of ref& téBsdragpirpound (E) is the difference between the ot &1
binding in the pr sence of the test conpound (D) and non-specific binding
(B), i-e.. (E) (o180 iy boRighiagpiei g anc v dek)debiGldcudel 6 orhOfe desired

compound of formula IF can be accomplished by reacting the compound of formula XI with

potassium ferricyanide and sodium hydroxide in a mixture of water and methano!

(NaOH/H,O/CH,OH), at a temperature from about 50°C to about 70°C preferably at about
6C°C for about 1.5 hours.

Scheme 7 illustrates a method of preparing the compound of formuta M, which is used
as the starting material for the process of Scheme 1, or a compound of the formula IG
wherein R? and R form a ring (labeled “A* in the Scheme) l
of compounds of the formuia |. Referring to Scheme 7, the compound of formula X!l, wherein

1 2 :
X" and X° are selected, independently, from chioro, fluore, bromo and iodo, but where at least
one of X* and X? is Br-

metal,

. @s defined above in the definition

| or l-, reacted with cyclopentadiene, in the presence of magnesium
in @ THF, dioxane or other ethereal solvent, at a temperature from about 40°C to about
100°C, preferably at about the reflux temperature, to form a compound of the formula XIII.
Reaction of the resulting compound of formula X!l with N-methylmorpholine-N-oxide {(NMO)
and osmium tetroxide in acetone at about room temperature yields the corresponding
compound of the formula XIlIA.

The compound having formuta XIIA is then Converted into the corresponding
-compound of formuia XIV using the following procedure. First, the compound of formula XIIIA
is reacted with sodium periodate in a mixture of a chiorinated hydrocarbon, preferably
dichioroethane (DCE), and water, or with lead tetraacetate in a chlorinated hydrocarbon
solvent, at a temperature from about 0°C to about room temperature, to generate a dialdehyde

or giycal intermediate. The product of this reaction is then reacted with benzylamine and




The conpounds of the invention that were tested in the above assay exhibited
fC5 values of less than 10 1., M The follow ng experinmental exanpl®§0El 2005
illustrate, but do not limt the scope of. this invention. EXAMPLE 1

10- AZA- TRI CYCL( 6. 3. 1. 02" | DODECA-2(7), 3,5-TRIENE A) 1, 4-Di hydro-1.4

. met hano- napht hal ene (Based wholly or in part on a) Wttig, G; Knauss, E.
Chem Ber. 1958, 91, 895, b) Mir, D. J.; Stothers, J. B. Can. J. Chem
1993, 71, 1290.) Magnesi um turnings (36. Sr%g, 1.5 M were stirred in
anhydrous THE (250 nL) in a dried 2 L 3 féck round bottom fl ask equi pped
with a 250 nL non-equalizing addition funnel wth a nitrogen (N2) flow
adapter, nechanical stirrer and efficient condenser equipped with a N2 flow
adapter. The §dg | and med to reflux by a renovabl e heating
mantle. 2-Fl uof%?ll;}r}ggrréo%%ﬁgréﬁ@qfi& a&‘%@’”%@ewdmarmww & amempéradMe from

et hyl magnesi U#A°HY B BeabogEtoyBemperatin pretdrby %ﬂ%&dtc@bnﬁ el pas, char ged
with a mixturdespds exklcaRERE %@i\qﬁ?%{,’g%ﬁ g, L 43 M Prepared by PHEMEEhod
described in:, Og. Syn. Col. VoI.V, iné'f-éfl‘g)th%ul?ﬁnz)’bQ@Hm)ffrlounothe)htemz@ne ¢250
g 1.43 M \/\H?Wl’%/ﬂé’ ytpils Hheasampgung ofdor@ulani avteepa atjgalggegﬁl& ,léy{mn rlincgzg\lilsoath,
and transf er regkeht). Thecadst ide - vig cannula. Small portions ¢-1°nl)
of the intingate mxture mre&?ﬂ{s%%éngdhﬁ%o 398! &powmip those pbkill(in the)art, A t er
-15 ninutes, tREPTEREIBNFRE thedtascdbagewit trerayuivaipst d&’@@@@%%@%@ﬁ@,ﬁé&@, the
heating mant l(te fwasthéemsﬁ&ld&igfécb%ditigrpgglt?%llgw%{btpe addi tTon funnel " was
added dropwi $€,ah.S5h r@te as to naintain refrl ok CIo%" apbeaiadium Thdrokigat i ng
mantl e was re-appried “BRd PN EMPERIURI nt ai ned for 1.5 hours. (TLC 100%
hexanes R, 0.67). IMite redacivé @nimaasn ¢eel @dciRq " tepperature and quenched
wi th H20 (50Qedianvand ev%?Laenflirlilelv I % M tho1 Ncrl;l—tl)(céflj a?)gg'lb aﬁi@”ﬁ‘r‘%’ﬂﬂc‘@’é Y9uBeBl ut i on
from unconsug@? I\/g%n io UHi = > SUFHAS MEPNBELY POOBMIB7alnn eemte, ateds)) Hane Was
added to di sS6l 8 "Ns3nadybIibted bemdgidntiR/(€yeapRed ur .. Sat urat ed
aqueous sodi sUbsfiHed bhaig: grmﬁg))car?g}sg L%Qealg?oﬁt)ﬁymrg%h%%ggg e ?ﬂdo?ia'é?xy

adueous . hey can be used as free bases, or as their
their acetate saits, and can be subsequently removed by methods described
for each by T. W. Greene and G.M. Wuts,

John Wiley & Sons, New York, NY.

saits, preferably

“Protective Groups in Organic Synthesis”, 1991,

The procedure of Scheme 7 €an also be used to prepare compounds of the formulg |

. z a .
wherein R® and R® do not form a rnng and are not both hydrogen, by replacing the starting

material of formula X!t with the appropriate compound having the formuia

/

Xl

Scheme 8, 9 and 10 illustrate methods of preparing compounds of the formuia |

wh : 1 2
erein R’ is hydrogen, and R® and R® represent a variety of different substituents, as

defined above, but do not form a ring.

Scheme 8 illustrates a variation of the process shown in Scheme 7, which can be used

to make a compound identical to that of formuta il except that the benzo ring is substituted with

a fluoro group or an alkoxy group (R*® in Scheme 8)
as chemical structure 1H.

. This compound is depicted in Scheme 8
‘ Referring to Scheme 8, where, for example, R™ is F, 13-
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 1,3-difluorg-2-

| 2-iodobenzene (structural formuta XV! in Scheme B)
Is then converted into the compound of formula IH by a series of reactions {

iodobenzene. The compound 1,3-difluoro-

represented in



extracted until no potassium per manganate (KMhO4) active product is renoved
(4 x -250 nl). The conbined organic | ayer was washed with saturated N@%Cﬁﬁ
solution (250 nL), sodium bicarbonate Na2SO4 dri ed and concentrat ed 1 5
oil (-200 g). The product was distilled at 78-83 C @5mm (131 g, 64% . (An
alternative workup is described on p.419 Fieser and Fieser, Vol. 1,
Reagents for Organic Synthesis, Wley, NY_, NY.; 1967). B)

1, 2, 3, 4-Tetrahydro- 1, 4- mret hano- napht hal ene- 2, 3-di ol (Except for the workup
met hod and the quantity of 0504 used, basefd- on VanRheenen, V.; Cha, D.Y.;
Hartley, W M Og. Syn. 1988, 6, 342.) In a 2 L 3 neck round bottom fl ask
equi pped with a N2 fl ow adapter, nechanical stirrer was placed

1, 4- di hydr o- 1g4-.pEt .na h e (79.5 g, 560 mmol) stirred in acetone
(800 ml) and;ﬁgg (gl]%goxrxr])_&%a’%%’p%wm)nﬁﬁbﬁ@l RredoobkONe diee (s6rfes SotUseadibhe
mol ). To t hideseitbed abatdeod dissvatemid eéHewsi g, 2 M, of a 15mol %t - BuOH
sol ution, 1. 48.dMPhe (In2SMOLY ~and the m xtoﬁge'\ﬁ/acgj%gf)wdrs@ét'\?i‘ﬁ%kﬁdg'lf {pto
After 60 hours, }ng]ir eact i on waS IS8 cEHe Cemmrpunhiet foritaex Vi pme B ebmpdLAS &d
with acet one ‘@@ @niasd beGBcONm3hed T areBRNERix| s concentrated to
an oily sol igh OGS AEHd Hr At Ry fil trggltgi onﬂgt\eg&géeem%ﬁ%o”w As'i ™ty ded
(27.4 g, total 88.3 g. 89%. a?"rE SO B BRREN N Preferatly R-butd. IBjium np 7 Grek77, 5
C. O 0- BenzyVeenhorzoventayeh o5 eBaidnDaher ordASIRE yciondxand: ?‘Lﬁie“et@%sed on
Abdel - Magi d, about F20tC 6ab8R borttemratuld®hhklesp, Bi 2. ;o MBI yano 79 CPeRE SN, R
D. J. Og. Chem 1996, 61, 3840 " and NASZ7B¥AHROUSCH © Stahly, B. C. J. Med.
Chem 1979, 22, 48%c9maoupd of frrie macaryuhemba,cémréaém&pm@aogng%gngi;ng}2, 3-di ol
(40 g, 227. 3proraaled denmual b bRt kR ERE £4050. gt) and 1, 2-di chi or Get hatie
(DCE) (420 ni) in Cﬁ éf L round bottom Pl ask uideFescHpac: ehpsn ot v htheseolg mat er
bath (-10 C) . “TE"PhPSEHA Mrinpesheoaat eNiratoh 0ot )he Esn@und 20 1ormm) kx fﬁmj the

tri et hyl benzylethasrestribean sl for Gasph re added. The

resul ting m xiure %%at kglr ed%f_ grﬁ{f%ﬁg%%ogﬁl 3%@?{%’\?%5] S@@Ht"-‘l‘f%mﬁd,s ththen
the | ayers wer s"tepara 2 ANt Ne Renre 50ssis Isalystitutedmith eoth BACHB AndMikdlgBGE (200
mL). The or g&nncaloay groumasd wars edpwi tHa doREb. ,_or _until no
reaction to ﬁﬁ@@g&oinﬁgﬁrggohﬁe ghserved in t%]eé;aﬁoeréﬁg ){V\*Tiaé:ﬁ'ﬂ DB pEST rmaig e
through a cotton plug. To this Wis HERHCNSSHRy andfHi inBur@5isBg getha@Bhé ararol )
and the ni xt'WHlENoWRs those plrskt irftbe a2 forienartes bl M@ Ncon VARG 1A g{rygrtongtnsferred into

| _ _ 0'Bn amino
the sodi um tgroupCenPeniHaQReoRifb §r'ogg?to a variety of other substit

and then Temoving the nitrogen protecting group.

uents, as Hllustrated in Scheme 10,

The compound of formula XX acts as a regicisomeric functional eguivalent of the

compounds having formulas IIA, VIA and XXIi, in that the fluorine atom of formula XXI reacts

similarly to the nitro and Y groups of formula lIA, VIA, and XXII, and thus can be subjected to the
same series of reactions as those described above for the latter three compounds providing an
alternate means for preparing the products of such

reactions. Similarly, the alkoxy group of
formula XXI (R

=alkoxy) may be converted into a hydroxyl group before or after intreduction of

the nitro group, and then converted to isomenc products as described above. Also, the

trifiuoromethanesulfonate sak of such hydroxy derivative can act as a Y-group as described.
Preparation of compounds of formula | where R? = -O(C4-Ce)alkyl, (C,-C¢) alky! or aryl
wherein ary! is defined as above in the definition of formuia t, and R%is H or one of the other
substituents described above in the definition of formuta |, can be prepared as described
above and illustrated in Scheme 8 by replacing one of the fiuorine atoms of the compound of
formula XV with -0-(C,-Cy)alkyl, {Cy-Celalkyl or aryl, respectively.
Scheme 9 illustrates methods of preparing compounds of the formula | wherein; (a) R’

. 2 . oo
Is hydrogen and R® is R'R°"NO,S-; {b) R" and R? are both chloro; and (¢) R'is hydrogen and R?

; 3m
is R"C(=0). These compounds are referred to in Scheme 8, respectively, as compounds of
formulas 1, IK and IL.




NaHB( OAc) 3 / DCE (see bel ow) over 10 minutes. 15 DELHob -38 In a separate 2
round botton flask flask under nitrogen was magnetically stirred Nél5lék£©&3[}53
(154 g, 0.727 mol) in DCE (800 m.) at 0 C (ice bath). To this was added the
above m xture over 10 m nutes, w thout delay after the dial dehyde and am ne
were m xed The resulting orange m xture was allowed to warmto room
temperature and stirred for 30-60 niAltes. The reaction was quenched by
addi tion of saturated sodi um carbonate (Na2CO3) solution (-300 nL)
carefully at first and the m xture was stirred for 1 hour (pH 9). The | ayers
were separated _and the aqueous |layer was extracted with CHCl2 (2 x 300 ni).
The organic | &F&TRGS Sabarhel samphursialithatfetuaddeause Maires oy uatabmg 6200 i),

dried thr oug;bnuad Qﬂtfbrﬁﬂlla N Wﬂh ﬂ'v@edﬂ rﬁd%é‘%ﬁ:@él@rﬁs to‘P aahig&lfgr% acu-g ?edev}?@y
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anmoni um KgdertxesioritddidHjersatvet docofrh @y Dvﬂrmaﬁearbla&EHablH@ tﬁ@(i'orf?rfédaoh7 N
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0% £1 onl paeanE & K5 B pbfidh Kael Blowercr Btita)oldhs ”E@gﬁfﬁnpgo?ﬁi‘{j?'”é .89
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1979, 22,"UEBEn)pratectBergrgup: 1T asatidnr ity obinE 6r4oalohd@2s Fybaaﬁe%e%( dlt.a%.z0-triene
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was fi | t PR t%ﬂ%ier?ti"??se'a w'mﬂareﬁw teHRnabgpisdmone e ditifesiobteedr manoMsOH ( 250
m) in a qiedadibtit benpslads hias M@-ﬁbré}ﬂ%d b)Pdé:Qd)@ the &n&four?oo%‘ﬁlb%t@w the
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chlorinated hydrocarbon solvent, preferably methylene chioride, in the presence of Lewis acid

such as aluminum chioride, at a temperature from about 0°C to about 100°C, followed by

nitrogen deprotection, yields the compound of formula IL. The reaction with the acid halide or

anhydride can be carried out using other known Lewis acids or other Friedel-Crafts acylation

methods that are known in the art.

The reactions described herein in which NO,, -SO,NR’R®, -COR™, I, Br or Cl are

introduced on the compound of formula IV, as depicted in Scheme 9 and described above,

can be performed on any analogous compound wherein R? is hydrogen, (C;-Cg)alky!, halo,

(Cy-Ce)alkoxy or -NHCONR'R®, producing compounds of the formula | wherein R? and R® are

defined as in the definition of compounds of the formula | above. |

Compounds that are identical to those of the formula IL, but which retain the nitrogen

protecting group, can be converted into the corresponding O-acyl substituted compounds, ie.,

those wherein the -C(=0)R™ group of formula IL is replaced with a -O-C(=O)R"® group, using

Baeyer-Villiger processes well known to those skilled in the art. The resulting compounds can

be partially hydrolyzed, as described in Example 35, to yield the corresponding hydroxy

substituted compounds, and then alkylated to form the corresponding alkoxy substituted

compounds. Also, as described in Example 36, such O-acyl substituted compounds can be

used to prepare variably substituted benzisoxazoles.



provi ded an off white solid (48.95 g, 251 nmol, 88%. (TLC 10% MeOH CH2Cl 2
(NH3) Rf 0.2). "H NWR (400 MHz, CDC13) 5 7.18 (m 4H), 2.97 (m 4H¥‘de§[ %
(d, J=12.5 Hz, 2H), 2.41 (m 1H), 1.95 (d, J=11.0 Hz, 1H). APCI St C 2005
160.2 [(M+ 1)']. 1 5 DEC 7005 -39 EXAMPLE 2

4- FLUORO 10- AZA- TRICYCL(O 6. 3. 1. 0~ D DDECA-2 7 ,3.5-TRIENE HYDROCHLORI DE A)
6- Fl uor o- 1, 4- di hydr o- 1, 4- net hano- napht hal ene (Ei sch, J. J.; Burlinson, N

E. J. Aner. Chem Soc. 1976, 98, 753-761.-3Raquette, L. A ; Cottrell, D
M; Snow, R A J. Amer. Chem Soc. 1977, 99, 3723-3733.) Magnesium
turnings (0.66 g, 27.2 mmol) were stirred in anhydrous THE (10 nlL) in a
flame dried 75 nmL 3 neck round bottom flask equi pped with a non-equali zi ng

addi ti on funnel ‘&CM‘“WWﬂ“mb‘emdmt@haklﬁ@%%hﬁdssct'n{l\%f?msu q%g%fn;%éSMr e

condenser equji t 0 ter

to reflux by 5%%\3%@; Sel Rea ’gwnﬁgw)'@g@f ¢ R % Frropot 6ﬁmbr@mza@érear(d)R7.Lusg)
was added f olRfM&aexrdyy) flﬂlW@d@d R ATFE=CN()- NMrhes o)

charged wit hS%TﬂE%'fg?ﬁe%tl@fﬁs‘“%%%ndgé@ 0@%&. en%%n%%ﬁcts arezrbe ege?rf?op

and 2, 5-di fl uor obr onobenzene 9 ”’Sl‘P&?’Pd 'Qortlons (-0.2 I\/L)
of the intimte ﬁP'?@PQHﬂé’SWélfcémulathadm(bed:rémreaSﬁdrﬁt:othd)Jn'd@to'f9'@ i‘{ pfd Ler

-15 m nutes, gédaRitibLEH difdbnium Ll ot her and vapor con ensa |on5 and
heating was e ntai ned as nrlfec%stg’g&gord‘(s(%ce ¥ @a" EGS ?’Fr%a'@prh@m@@mm s of

the addition %ﬁﬁ%’lo‘:h'qfl‘i—‘eaqfééé'ful"éﬁCtmdrtOhr@mmwd)ﬁrawa@d iSlowk& b %Clﬁo‘ﬂrwm%a
O (20

hour. The r eepbérofhiveSs ﬁogjdg t rat.ure and quenched wth
m.) foIIovvea@  agueo daﬁc?%%fm?‘@%? R’lrgrfﬁe’t §¢ %?gmr\/ey t"‘rf—’em§6‘P4’Sds

Saturated aq eéi{ﬁj&g%ﬁexe y'§BF (G SRFIreBECTROP NG fordide dMa naltepamok 6ethedsS for the

extracted w géuedam(mamz(»ﬁum s3Bk9 knoWR&@nd r%EfR' [ er. was washed
with satur at aﬁ%efgl;éa m% 08B sol Ut i onn ; eiggd"%s’g%&k?mgé% can 390t Rer ed
through a Si | ta A aﬁé%?'d%%?‘*?‘ai'h%aéf'e&rﬂﬂ" ofRTesratuae eanding faom abdut 0°C

Chr omat ograp‘ﬁ?b@hﬁﬂo‘ﬁl Preterapdl ateltA0F O @r wbdub1 NeKARE D dHQ\ Aed an oil (780 ny,

199 . (TLC hexangsct CDCI3) 57.10 (m 1H), 6.97
(d, J=8.0 Hz, 1H), %l%;?o& tﬁega'amdﬁ— R eRed b desibea's above, with potassium iodide
in an aqueous medlum provides the analogous iodide derivative. This reaction is generally

carried out at a temperature from about 0°C to about room temperature, preferably at about
room temperature. The resulting compound, or its analogous N-tert-butylcarbonate protected
form, can be used to prepare the corresponding cyano derivative by reaction with copper (1)
cyamide and sodium cyanide in DMF, N,.N-dimethylpropylurea (DMPU) or DMSO. preferably
DMF, at a temperature from about 50°C to about 180°C, preferably about 150°C. Nitrogen
deprotection as described above provides the desired cornpound of formula IM.

The above described iodide derivative can also be used to access a vanety of other
substituents such as aryl, acetylene and vinyl substituents. as well as the corresponding
carbonyl esters and amides, by palladium and nickei Catalyzed processes known to those of
skill in the art, such as Heck, Suzuki and Stille couplings and Heck carbonylations.

Nitrogen deprotection of the compound of formula IX’ provides the compound of the
formula IP.

The compound of formula IX' can be reacted with a acyl group having the formuia
R™COCI or (R"*C0),0 using the methods described above, followed by nitrogen deprotection
to provide compounds of the formula IQ. In a similar fashion, treatment of the protected
amine with a compound having the formula R"’SOZX, when X is chloro or bromo, followed by
nitrogen deprotection, provides the corresponding sulfonamide derivative

Other suitable amine protecting groups that can be used, alternatively, in the
procedures described throughout this document include -COCF,, -COCCl,, -COOCH,CCl,,
-CO0(C,-Cg)alky! and -COOCH,C;Hs. These groups are stable under the conditions



GRS
s, 1H), 6.78 (br s, 1 H, 6.59 (m 1 H), 3.87 (br s, 2H), 2.32 (d, T]=7.(8 Hz,
1 H), 2.25 (d, J=7.0 Hz, 1 H). B) 6-Fluoro-1,2,3,4-tetrah 5 OEC 2005
dro- 1, 4- net hano- na ht hal ene- 2, 3-di ol

6- Fl uor o- 1, 4- di hydr o- 1, 4- net hano- napht hal ene (680 ng, 4.22 mvol) and

N- et hyl norpholine N-oxide (599 ng, 4.43 mmol) were stirred in acetone (50
m.) and H2O (5 nL) _ To this was added a solution of GsO4 (0.2 nL, 2.5%m.
solution in t-BuOH, 0.02 nmol). After 7233hours, florisil (5 g) and

saturat ed agueous NaHSO3 solution (3 nL) were added and stirred for 1 hour.
The florisil was filtered and the filtrate concentrated to produce a
crystalline product which was triturated with acetone and filtered (524 ng,
649%) . ('dg NVREEZ BT Niazein, CB®I B)ay 6bel rﬁndgggzgo&?rg@% 7%e1sgrfg§gd,o, Jeﬁ%q)n E%IQ%H%,( 1H),
6. 90 . I8 rdbctve N~ | . J=8.0,8.0,2.3 Hz. : . S,
oH), 3.18 (d, J=1 5 ﬁzb?glayi)‘_g,amﬁ:f%%(sg?'ffgef(?.dé"f%'i"e-ll-i), 1.92 (dd. J=10.0.1.5
Hz. 1H) GOVB rn/'@ e9 of Me) reapnsOdiBmingad abbvé| bonOstbuaR aschérhay $h 8] Srode 1
.0Z=" dodecaradsife is3nd chific ise indi > '

6 FlUOrOu 1, 3 3 4 Loty ahnsy s ohemise Indicated, | Rrfseures 1091 ahoyt & ampzghate, 02, 68
mol ) and ECSRBREMISREEPRATe arnetly aegeptahis Mith strbientededsrediec b a6k Reré 15 i)
and H20 (45 being prefetrb@ss & @ 8toiehlin@0di Um peri odate (0.603 ng, 2.82 mml).
After 1.5 hours, Thge | ayers were separated and the aqueous |ayer extracted
with DCE (2 x 20 'Atforndoafiiefamér paditeir Arayeacewiaslywasdpedicwiat nkiehet 4 X 20
n) until ndthe ecliee tampdundsst @ &b abRRis@eqRAD v then wth
saturat ed agggg}léf? [gﬁqmrsr%l u,t I”gﬂ" (20 n). Tﬁge%\@ég%?zgﬁsadég?al (e tg?of’%’ljm?hr ough
a cotton pl ;r% and Ut eat &a- wPIMSHRESH RaseiRsal0o tlopel radtes. ZTir8Rdermed andard
stirred for agministraiorere fréfemedt rTansd @mipRohds Gra in@d did l.., Thi.s. sol ution
was added oyﬁ,bin-}gn%agg%n; Ao ag‘;‘ﬂ%% usl \é?_sti rredrb@%oﬁfd}ehﬁg%béddgq%éa)? Sire of
NaHB( OAc) 3 182 g, 8.58 nm?lqu N 0?1569 \day.pgrefgrably dramiabewt ORado ebmvpl et e,
the mi xt ur e 3%uBS BETidey Ecbingle; didvided dusies rahdugh variabens!vein nebBe A YEMF epe

guenched W tponSb UkadHe Chn J 10 100 nL) and stirred for 1
hour, then lisbhe_ | a iérs @?ﬁ@é@a?ﬁt@%‘é’%ﬁg #%1'89 3’&%@8@% Qﬁeﬁafﬁmgf U 8tt ed
with CI—|2C123':§"§”'§<U Fhopen. Tiweves chiiesaesliew thahisin thayaige WRsbooBGBERl W Sibut
saturated atuegpsr mga@bo@m@ght@adggg?ﬁy&adespgdyre%n\ﬁ,g Loygh.a cotton I‘E\lellél and

concentrate t ography on Silica gel ed an 28 mEssve
gccurq%é)n%g ugon Re Xreagfqt and conditior(‘t:] of thr.P persons being treated a:(d their individual

responses to said medicament, as well as on the type of pharmaceutical formulation chosen and

the time period and interval during which such administration is carried out In some instances, |
dosage levels below the lower limit of the aforesaid range may be more than adequate, while in

other cases still larger doses may be employed without causing any harmful side effects,

provided that such targer doses are first divided into several small doses for administration

throughout the day.

The active compounds can be administered alone or in combination with
pharmaceutically acceptable carriers or diluents by any of the several routes previously
indicated. More particularly, the active compounds can be administered in a wide variety of
different dosage forms, €.g., they may be combined with various pharmaceutically acceptabie
inert carriers in the form of tablets capsules, transdermal patches, lozenges, troches, hard
candies, powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, ointments,
aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include
solid diluents or fillers, sterile agueous media and various non-toxic organic solvents. In
addition, oral pharmaceutical compositions can be suitably sweetened and/or flavored. In
general, the active compounds are present in such dosage forms at concentration leveis ranging
from about 5.0% to about 70% by weight.




ng, 80% . (TLC 2% acetone/CH2CI2 R, 0.40), '"H NWR (400 MHz, CDC13) b 7.18
(m 1H), 6.88 (m 2H), 3.48 (s, 2H), 3.06 (m 2H), 2.78 (m 2H), 254%c6ms
2H), 2.27 (m 1H), 1.69 (d, J=10.5 Hz, 1H). D)
4- Fl uoro-10-aza-tricyclo[6.3.1. 02=7 dodeca-2 7 .3.5-triene hydrochloride
10- Benzyl - 4-fl uoro- 10-aza-tricycl o[ 6. 3. 1. 02' 7) dodeca-2(7),3,5-triene (390
ng, 1.461 mmol), ammonium formate (3.04 g, 48.2 nrnol) and 10%d(CH) 21C (30
ng) were conbined in MOH (50 nL) and brd@ught to reflux under N2 for 1.5
hours. Amonium formate (1.0 g) was added and reflux continued for 0.5
hour. The reaction m xture was filtered through a Celite pad which was
rinsed with MeOH. The filtrate was concentrated. The residues were treated
with saturated acdlRe®R aNaREERNiS olbbiets monteBRg Vhjoud elcinE R ueh é%xﬁjk,%mggﬁ‘

e vv| th

t hyl , - The organic |ayer wa
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concent r at edckihan Eﬁéﬂr@@ % GiidHlel! f ted wth E120.
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4- METHYL- 10c@®é5t'5Rla@‘dGih:ﬂjtﬁ lSctdseQ)?-mllk JBD@HE%& s pich éo@&lﬂﬁ'\ﬁ, HYDRQGHLOR
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The title cgﬁpc%u E&%p%re g/e | args descri

starting w f1uoro 3 WP%? otiYs CIAVAS] ﬁ% Caied for erel ?qﬂefésttﬁagefﬁe aHVAIVR

( 400 MHz, Cmgrpgyent r&ayﬁe@@n(bahed Wvﬁolﬁzswebtelrﬂ)'lg oﬁﬂag&lr@%gerls 'E'):Ionr@ r%ﬁt gnd T? =7.5
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254- 255 C. PiByenegireldlyqesn ag 2reusEembir@ondtheeO;. C, 53.44; H, 5.11; N

5.19. Found C. bBg. Ja?énté’rlal é‘dn%tram:n, %'sjoﬁmorﬁm g‘cl%wé compound in either sesame or
peanut oil or in agueous propylene glycol can be employed. The aqueous solutions should be
suitably buffered (preferably pH greater than 8), if necessary, and the liquid diluent first rendered
isotonic. These aqueous solutions are suitable for intravenous injection purposes. The oily
solutions are suitable for intraarticular, intramuscular and subcutanecus injection purposes The
preparation of all these solutions under sterile conditions is readily accomplished by standard
pharmaceutical techniques well known to those skilled in the art.

it is also possible to administer the active compounds topically and this can be done by

way of creams, a patch, jellies, gels, pastes, ointments and the like, in accordance with standard
pharmaceutical practice.

Biological Assay

The effectiveness of the active compounds in suppressing nicotine binding to specific
receptor sites is determined by the following procedure which is & modification of the methods of
Lippielio, P. M. and Fernandes, K. G. (in The Binding of L—[SH]Nicotine To A Single Class of
High-Affinity Sites in Rat Brain Membranes, Molecular Phamm., 29, 448-54, (1986)) and

Anderson, D. J. and Arneric, S. P. (in Nicotinic Receptor Binding of *H-Cystisine. *H-Nicotine

and 2H-Methylcarmbamyicholine In Rat Brain, European J. Pharm., 253, 261-67 (1994)).




4- TRI FLUOROVETHYL_1 0- AZA- TRl CYCLq6 3.1.02=7 DODECA-2(7), 3,5-TRI ENE
HYDROCHLORI DE (See Grunewal d G L.; Paradkar, V. M; Pazhenchevsk)‘tS[EE.E;Z[][]S
Pleiss, M A ; Sall, D J.; Sei beI W L.; Reitz, T J. J. Org. Chem 1983,
48, 2321-2327. Gunewald, G L.; I\/arkovich, K. M; Sall, D J. J. Med.
Chem 1987, 30, 2191-2208.) The title conpound was prepared by the nethods
described in Exanple 1 and 2 starting with

2-fluoro-5-trifluoronethyl bronmobenzene. ;3 NVR (400 MHz, CD30D) 5 7.71 (s,
1H), 7.64 (d, J=8.0 Hz, 11H), 7.57 (d, J=8.0 Hz, | H), 3.46 (m 4H), 3.21
(d, J=12.5 Hz, 2H), 2.41 (m 1H), 2.16 (d, J=11.5 Hz, 1H). APCI Ms nfe
228.2 [(M+ 1)']. (HCO salt) np 244-246 C. Anal. Calcd. for

Cl2H12F3N. HC1. 1/ 3H20: C, 53.44; H, 5.11; Mbcequrd9. Found C, 53.77; H  4.82;

N, 5.18. EXAMPLE B . _ )
3- TRl FLUOROVETHYL" 16-RZRYRAELEIR 6°%390 gfambEbaes RMpr wens. nprysgNE groups in
HYDROCHLOR! DEngiGy stapissd eteel Gire kages l¥ag k@a‘élrﬁ‘éhta:rl@d Ma 128% ugn!;?jamlcycné 7 ¥ed; Chem

1087, 30, Piluratlod. The dibe sompaund, at I SRRIES By, Lhe et hods

descrlbed in artin
2-fluoro-6-trifl ubreorts WytEbkﬂ@dttbeMemetnoanBMvE \QéQGeeréd |@3@B§iy Jollbwhg (S

2 7.52 3 3,43 (]

(E? 1H) 2(1na89 °Q‘HL“°"J "%%bgﬁéé§e'i%%a’eiﬁgﬁ B t'ms i 53?(% me"i‘jd{sj" L'lt’_grw caf t)
mp 275-277 @&nd emapyee (Moles Phaypagoy RYPI4E-464, (3956) WOROEORALHBaIERY. Gmebﬁma 1 02-
DODECA- 2 7) &r5remb§“ﬁnsm%b@3h#§ and@xom'oéeln%% Q'Oquopda\.rrbi?nn gz%w&v Chem

Burton, R A ; WI|ley Bai nes,
1968, 11, 81%‘"8?98f'”*r'aﬁ‘¥5b?§¥$f0" VCsetting§l. 5 kP segndy) . Therlyffer aohsisted Qf%JG'DMSTliﬁ

746-749. & U-HIBWBé sH oﬁ 5 lal roonﬁ\fedeQrgtuﬂ:ﬂ ThE‘horSoggeng‘)@Waly ?édﬁmen#% g gﬁne(1§57 05

Sall, D J. (g q 86|, 29, 1972
g, 0.5 M i Ns 80 ’hﬂ 08 EWPerGIagt wasgpopr e§t°rf PRt wmtan@mwm gently
n-butyl it h.rasusp@andamm mém@trcmtana 2efrifhhdaegane s minbed shhodRd: J 1R -c50RkdM - )
under N2. BXhecé)e@E:r{doéeln rlpu%atgonethg r%ceirl'n rla(r?eps \Le% reeshs%gnc}egﬁnegsggyl bL;[ffgrrgearcgrEclgwﬁauon
of 1.0g/100mL. The composition of the standard assay buffer was 50 mM Tris HCI, 120 mM
NaCl, § mM KCI, 2 mM MgCl,, 2 mM CaCl, and has a pH of 7.4 at room temperature.

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 50ulL of vehicle, blank, or
test compound solution, respectively. To each tube was added 200 pL of [*H)-nicotine in assay
buffer followed by 750 ul of the membrane suspension. The final concentration of nicotine in
each tube was 0.9 nM. The final concentration of cytisine in the blank was 1 uM. The vehicle
consisted of deionized water containing 30 uL of 1 N acetic acid per 50 mL of water. The test
compounds and cytisine were dissolved in vehicle. Assays were initiated by vorlexing after
addition of the membrane suspension to the tube. The samples were incubated at 0 to 4° C in an
iced shaking water bath. Incubations were terminated by rapid filtration under vacuumn through
Whatman GF/B™ glass fiber filters using a Brande!™ multi-manifold tissue harvester. Following
the initial filtration of the assay mixture, filters were washed two times with ice-cold assay buffer
(5 m each). The filters were then placed in counting vials and mixed vigorously with 20 ml of
Ready Safe™ (Beckman) before quantification of radicactivity. Samples were counted in a LKB
Wallach Rackbeta™ liquid scintillation counter at 40-50% efficiency. All determinations were in
triplicate.



was nai ntai ned below -70 C. The total addition tine was -1/2 hour. The
resulting slurry was stirred an additional 1/2 hour, then the di spkb$i6hi0)
was treated with a solution of iodine (126.9 g, 0.5 M in THE (300 m-) at
a rate that maintained an internal tenperature below -70 C. After conplete
addition the mxture was allowed to warmto roomtenperature, and was
treated with H20 (100 m -) and 10% aqueous Na2S20 3 solution (100 nL) and
stirred. The |ayers were separated and-Bfe aqueous | ayer extracted with
hexanes (2 x 250 nmL). The conbined organic |ayer was washed with 10%
aqueous Na2S2G3 solution (100 nm.), H20 (100 nl), saturated aqueous Nad
solution (100 nL), dried (Na2SO4) filtered and concentrated to give a
yellow oil (106.5 g). Distillation at ra&umﬂnat -80 C provi ded a light

yel | ow oi | (895 400 NMHz, CD.C13 7.30 (m 1 H, 6.87
(m 211). *3%0 Eﬁmﬁ)‘&é‘wg ’l(9 TSRS 't e gifere bﬂmﬁﬁﬂn*étaha'ﬁammw ehal ene
A sol ution éFer%C@T*#"P"&R)Yétblcﬁcnﬂb*eﬂmgnmt(r&d) Ag an2BoBspeemt binang iiCivel QReRAL adi ene
(2.07 g, 3%er§aam@1|hén¥é@n%ra%éhrfofc‘?gsr% Peg: P. ether (70 nm., 40-60 C) under
N2 and treated with n-BuLi mB_ 5Min hexanes, 21.8 mmol) dropw se
over 10 ni nutes. SPRicngieeF 'V\kﬁ% (Bjuenched after 15 minutes by addition of
aqueous 1IN HCl s@hedifictihd®Bth thd BreBdrRE YUCH Gt ed, exanes (3 X
50 mL). The cgaggb rqed or agl C Ig er was l\a/vav‘%ﬁwﬁ'{3 Héﬁgg renﬁ‘f_kgemg%ﬁ@?at ed
aqueous NaC®E8PYPy ’Bﬁhe( e?ﬁ?)O”*‘aﬁ%Sé@"(pwsc@ aﬂdfﬁOhiseece’td bamrdg emajggratem

Chr omat ogr api®y. on Silica gel prow ded product as an oil (1.5 g, 45%. (TLC

hexanes Rf 0. 55 13) 5 7.08 (ddd, J=7.0,1.0,0.8 Hz,
1H), 6.96 (ddd, % '§%E"‘§‘N§ %g% Ines 10 6) 86 (br s,( 2H), 6.72 (ddd,

J=8.5,8.3,0.8 HzThacmpouﬂasza thd mventior bt ware9Bstédrh He a@mJél)assa’& é)@iib#?clﬁlésddd,
J72171%Jel-|70&|6%5tkgn1§2 0 (ddd, J=7.2,1.7,1.5 H, e 160
L1

(M). 15D 3-Fl uoro-10- azatrlcyclo[63102-' dodeca 2 7
,3,5-triene h drdehifdpvide eNeementall exaciplep duathtsast poeRRned thy stde sethods
descri bed i pvdrsagipl e 2B, C,D starting with

5-fl uoro-1, 4-di hydro-1, 4- net hano- napht hal ene. 1H NVMR (400 MHz, CD30D) 5
7.36 (ddd, J=8.3,7.3,5,0 Hz, 1H), 7.21 EXAMRLEM 3 Hz, 1H), 7.07 (t, J=8.3 Hz,
1H), 3.62 (br s, 10AE%TR33\‘€20@390’(5DO@1BA 28 2LikEN2H) . 2.38 (m 1H), 2.12

(d, J-11.5 hz, 1'&9146;&&014nmetﬁanolna%hthalt[euw L 269-271 €

(Based wholly or in part on a) Wittig, G.; Knauss, E. Chem. Ber 1958, 97, 895 b)
Muir, D. J.; Stothers, J. B. Can. J. Chem. 1993, 77, 1290.)

Magnesium turnings (36.5 g, 1.5 M) were stirred in anhydrous THF (250 mL) in a
dried 2 L 3 neck round bottom flask equipped with a 250 mL non-equalizing addition funnel
with a nitrogen (N.) flow adapter, mechanical stirrer and efficient condenser eguipped with a
N, flow adapter. The flask was stirred and warmed to reflux by a removable heating mantle.
2-Flucrobromobenzene (2g) was added foliowed by 1 mL of 3N ethylmagnesium bromide
(EtMgBr in THF). The addition funnel was charged with a mixture of cyclopentadiene (94.4 g,
1.43 M, Prepared by the method described in: Org. Syn. Col. Vol. V, 414-418) and
bromofluorobenzene (250 g, 1.43 M) which was maintained at 0 °C in a separate flask by an
ice bath, and transferred to the addition funnel via cannula. Small portions (~1 mL) of the
intimate mixture were introduced to assist initiation {~4x). After ~15 minutes, the reaction
initiated (exotherm, and vapor condensation), the heating mantle was removed and the
contents of the addition funnel was added dropwise at such rate as to maintain reflux (1.5
hours). The heating mantle was re-applied and a reflux maintained for 1.5 hours. (TLC 100%
hexanes R, 0.67).

The reaction was cooled to room temperature and quenched with H,O (500 mL) and
carefully with 1N HCI (200 mL, produces H, evolution from unconsumed Mg). To this ~50 ml




EXAMPLE 7 4-N | TRO 10- AZATRI CYCL( 6. 3. 1. 02=" D] ODECA-2(7) 3 5-TRIENE
HYDROCHLORI DE A) 1j 10- Aza-tricyclo[6.3.1.0~" dodeca-2 7 ,3,5-triers-{1Q{0tC 2005
0-yl)-2,2,2-triftuoro-etha none

10- Aza-tricyclo[6.3.1.02" 7)dodeca-2(7),3,5-triene hydrochloride salt (12.4
g, 63.9 mol) was stirred in CH2CI 2 (200 nL). This was cool ed (ice bath)
and treated with pyridine (12.65 g, 160 nmmol) followed by trifluoroacetic
anhydride (TFAA) (16.8 g, 11.3 nL, 80 mwF) from an addition funnel over 10
m nutes. After -3 hours, the solution was poured into 0.5N aqueous HCO (200
m.) and the |ayers separated. The aqueous |ayer was extracted with CH2Cl 2
(3 x 50 nmL) and the conbined organic | ayer was washed with 0.5N aqueous HCl
(50 nl), H2€§>r(22ntwe50HﬁL)~aanwmfatturrmseueaa;pmaoum@ﬂadad{a@an@oé@himﬂe(éohm).
This solutio r f hen diluted with -3% Et CAc
and filter edgﬁt\gﬁ%g o go«ag S?%&ﬁ@@éﬁ%l é%:;b tig“? Wafshadd§ﬁ) "E?EB@\%‘ICU-E‘@P? '
Concentr at i oﬁX‘@F*P@)NﬁFéGOaPOGS@w mrmanama@m KhMinDs 1 a¢tive PEBULOs el 1 ezameedl es
(15.35 g, 60mp), ”Trﬁljcorr%ﬂn@j n g WQ@}Q

Mz CDC13) b 7. 18 Hg gaﬁlc%g,é il d A a‘%ﬁ%@ @R 2y MR b 372 6
Hz, 1H), 3. 5&°dm(’uacaf9°nff£ 3806 dF&d afl‘!—lioncg“@@d(tbransoﬂ (+BPQ 3. TOe (phrus, wasH) |
3.10 (br d, d:am&sﬁtidZes 15fm3(A3{ ) 64%4). Han ahed

me 255 (M g)p '_6 h")@; ( NI@}[I’O- 15? aza- tr%}'%%?rﬂfplg &ft%jfdjbngpﬁg ca-2 7
.3, 5-triers-TiBer pndFyessr.y |RFFQF§FSJ”%T9W&%WGE‘B@§’W g e 188Dhod descri bed
by Coon, C. L.; Blucher, HIlI, M E J. Og. Chem 1973, 25, 4243.)
Toasolutlonofé' ' ' .4 m, 13.7 mmol) in CH2C 2
(10 M) stirred : (0.58 m, 27.4 mol)
generating a whi ti&xcept doi piet abieup Ahdted au nhenyesint e OSSULEEN] dEs¥d Whe Was
cooled to -4 t eg ( t ycl 3.1.02.7

] dodeca- 2(7)@'3??@%\@%}1??3{16% yl\a),v“—%lnif;r At h}]g?rgo%o ‘fda ‘a‘r%ggé?w 59, 13.7 mol) in
CH2CI 2 (15 ml) dr'Bpvilseneaksrnngd hotiprufask @nmmﬁwerh ad¥ Sow Bdariteruneshanithatireeact i on
was  stirredyat pnacZ§ 1 Gof.r%r&@s mbﬂgﬁcﬁ&phma@né’\@b%d 556 m%c?% Jtlﬂ're? %0568105\9 aﬁﬁ

reaction mxture @gure into a vigorously stirre

| ayers were 'ElépﬁQFaﬂ?Qcﬁ’ ahk 3 MhEGEyLEoPhRkes Nﬁ'd%fﬁ' P©0576 mynol). To this was

added osmium tetroxide {OsO,) (15 mL of a 15mo!% 1-BuCH solution, 1.48 mmol, 0.26mol%)

and the mixture was stirred vigorously. After 60 hours, the reaction was filtered, and the white
product rinsed with acetone and air dried (60.8 g). The mother liquor was concentrated to an
oily solid: acetone trituration, filtration and acetone rinse provided (27.4 g, total 88.3 9. 89%).
(TLC 50% EtOAc/hexanes R,~0.5). mp 176-177.5 °C.

C) 10-Benzyl-10-aza-tricycio[6.3.1.0%Jdodeca-2(7).3,5-triene

(Based on Abdel-Magid, A. F_; Carson, K. G.; Harris, B. D.: Maryanoff, C. A Shah, R.
D. J. Org. Chern. 1996, 61, 3849; and Mazzocchi, P. H.; Stahly, B. C. J. Med. Chem. 1879,
22, 455)

1,2,3.4-Tetrahydro-1,4-methano-naphthalene-2, 3-diol (40 g, 227.3 mmol) was stirred
in H,O (1050 mL) and 1,2-dichloroethane (DCE) (420 mL) in 2 2 L round bottom flask under

nitrogen with cool water bath (~10 °C). To this sedium periodate (NalO,) (51 g, 239 mmo)
and triethylbenzyl ammonium chioride (Et;BnNCI) (50 mg) were added. The resulting mixture
was stirred for 1 hour (slight initial exotherm), then the layers were separated and the
aqueous layer was extracted with DCE (200 mL). The organic layer was washed with H,O (4
x 200 mL, or until no reaction to starch iodide is observed in the agueous wash) then dried
through a cotton plug. To this was added benzyl amine (25.5 g, 238.6 mmol) and the mixture
was stirred for 2 minutes then immediately transferred into the sodium triacetoxyborohydride
NaHB(OAc), /DCE (see below) over 10 minutes.



extracted with CH2Cl12 (3 x 30 mM). The organic |ayer was conbi ned and washed
wth HO (3 x 30 nml). The conbi ned organic | awer was washed with ﬁaﬁtlﬂrﬁﬁﬁed
aqueous NaHCO3 solution (20 m-) and H2O (20 nL) then dried throua)

cotton plug and concentrated to give an orange oil that solidified on
standing (4.2 g). Chromatography yielded pure product as a crystalline solid
(3.2 g, 78%. (TLC 30% Et OAc/ hexanes R, 0.23). 'H NWR (400 MHz, CDCl,) S
8.12 (br d, J=8.0 Hz, 1H), 8.08 (br s, ‘#4), 7 37 (br d, J=8.0 Hz, 1H), 4.38
(br d, J=12.6 Hz, 1H), 3 94 (br d, J=12.6 Hz, 1H), 3.59 (br d, J=12.6 Hz,
1H), 3.43-3.35 (m 2H), 3.18 (br d, J=12.6 Hz, 11-1), 2 48 (m 1 H, 2.07
(d, J=10.8 Hz, 1 H. GCMs me 300 (M). C 4- N|tro 10-azatric clo

6.3.1.02=" ]dodecé{'l B (Separgle t rrpendebditpdrfieshiiask ivdeer nitrogen was n-agnettcally st:rred

1- (4- Nitro- \QnBZa: I (o r-

2-trifluoro et ﬁ(ano?\aehw% P ﬁn&) IQ%C?EJ&%%EZBP%IQ(FS} g] ﬁ ﬁ'&zﬁ@a %ga

1.21 ol ) PRPVRETK Ut93°VﬁL?0 ”&rht!PSHZJ@‘{L& dmay afier 7@ d@dkoydelBohonifeswerhaixed xture
was concent Tré Reultidrefgevaiguadaad Bh extr

CH2Cl 2. The orgda nlﬁ(?eclyayger was extracgde&&\g\n%tnﬁé%m%m e Ia—laaq'"f[gm%ggo )
and the aci Bi"¢"“Fayer washed with CH2CI2 (2 x 20 m_) The aqueous | ayer was

basi {1 ed 10 pH - Tareskiih whB3GSAE) oARhBS OCHRIaMPSAEH EAGLEH (B, 02012 (3

x 30 nm). s. drjed through a cotton plug a

concent r at egﬁfﬂSné %Q "fu Caf%fe'r& %@t ?f“JS‘ESI”V‘é‘He WEhSIVESNPT d iUt (PHA. eU‘e\mterﬁ I N HCl

MeCH, concemeraemuateoasihe dpueats kperuassext &eidysha c%g&dx 3bd QM MeChE20 to
) 2Cl 2

0. 285 o P O A AR e B Bl (RGOS ST Thve)

H), 7.59 (Rlu9.heg eganasated thp re@oit I Nisowasdissabid in. raarr(umofztjb,anan&?eo( dd, J—

13. 0 13.0 Hﬁrou@’i‘g ﬁgga 2h (6 Mg |r:lc'h5'%utml\9§v %atgﬁ/detm%e EtBAc ;hH;énes +1%, oP/B7°

205.1 [(M + 1) 585570
O AZATRI cvciqef‘éiSsﬂ"tnmwmmﬁé%tt))solusoraomn@NEasdﬂwmmmntrat.on

4-Ni tro-10- ata&tgram@bﬁ@eﬂt[ﬁo:ﬁms 3g0a9478 I‘;t%dgs;@%?(ﬂ)o T%’"/SE A an(e?ﬁ ';a?’ ! aqueous

mol ) was oxane and treate

Na2CO8 sol Lﬁ*%h‘{og%%#% %)1§Hl‘s7 % %H‘E:I@H? di4Btmpeh yﬁéﬁbarﬂbld)rieﬁtoéd(l 8 g,

8 31 mol ) J-Aﬁtkerzrs);emm(mg d.8 HaQ@H)S2 Phen, 1HEAGI@NI=YRE Hfzr ARt L5k Wd 1,.H2O (50
extrac%gq 2C[2 (4 X 30 m.), dried through cotton plug and

concentrate é pro(/ de an oil (500 ng, 91 9.

D) 10-Aza-tricyclo[6.3.1. 0——]dodeca -2(7),3.5-triene (For an alternative synthesis, see:
Mazzocchi, P. H.; Stahly, B. C. J. Med. Chem. 1979, 22, 4535.)

1O-Benzyl-‘lD-aza-tricyclo[6.3.1.02'7]dodeca-2(7),3,5-triene (70.65 g, 284 mmol) was
stired in EtOAc (250 ml) and treated with 3N HCI EtOAc (1.03 €q.) slowly with cooling (ice
bath). The resulting precipitate was fiitered and rinsed with EtOAc. The solids were dissolved
in MeOH (250 mL) in a parr bottle. To this was added Pd(OH), (7 g 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 (MeOH) (3x) then triturated with acetone, treated with ethyi 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% MeOH/CH,CY, (NH4) R, 0.2).
'H NMR (400 MHz, CDCl,) § 7.18 (m, 4H), 2.97 (m, 4H), 268 (d, J=12.5 Hz, 2H), 2.41 (m,
TH), 1.95 (d, J=11.0 Hz, 1H). APCI MS m/e 160.2 {(M + 1)°]




This oil (500 ng, 1.64 mmol) was dissolved in MeOH (30 nL), treated with
109%°d/ C (-50 ng) and hydrogenated under a H2 atnosphere (45 psi) fbb 0E{ 2009
hour, The m xture was filtered through a Celite pad and concentrated to a
clear oil (397 ng, 88%. 1 5 U1 C 2005 -45 This oil (50 ng, 0.18 mmol) was
stirred in 3N HCl EtOAc (3 nlL) for 2 hours then concentrated to a white
solid (25 nmg, 56% . 'H NWR (400 MHz, DVMBO-d6) 5 7.38-7.10 (3H), 3.60 (br s,
2H), 3.25 (m 2H), 2.98 (m 2H), 2.18 (ng$s-1H), 1.98 (d, J=11.5 Hz, 1H). APC
M rule 175.1 [(M+ 1)'] np 189-192 'C. EXAMPLE 9

'-[10- AZATRI CYCL( 6. 3. 1. 0z-' DODECA-2 7 , 3,5-TRI EN 4- YL ACETAM DE
HYDROCHLORIDE A) 1-(4-Am no-l10-aza-tricyclo[6.3.1.02-'dodeca-2 7
,3,5-trien-10 1 -2,2,2-trifl uoro- ethanqrmrwﬁygmogenatlon of
1(4n|tr010az-r ) I 35tr|en 10-yl) -
222trrf|uoro-e{—ﬁiér—’r¥ 2e{) B3 THIG phere (40 psi)
and 10‘%Pd/CI-(\Z(m)CHmRI£DE1 IVEO—| over 1 5 hours f| [tration through Celite and
concentration aff i 7 TLC 50% Et OAc/ hexanes Rf
0.27). 1H NWR 46’8%% ofb: q‘“” MEEIMERNe 5 64 (br s, 1H), 6.57 (m
1H), 4.25 (m 1H)(E|5t31 32 :(Byrlingdd) N. B. ﬁomempneml)socmm &, 073- Q"tm P3ddetted. 35 (M
1H), 1.90 ( FAB- )
N-(10 Trifl fjbor%gcjzée)twﬁléﬁﬁg ,ézl—%‘ Jtl’l cyc V&['?g {9% 99, @23'3?33
0z-'] dodeca- 2( 7) M3gmesiyn ayningsyP $6 g.adrcd rarrpalefenethemmmmrous THF (10 mL) in a
0-aza-tricygbmt Gricd: ﬂ&rQIZ%?r]egIQFjﬁﬁ@b%mﬂas@eéu ﬁﬂe’d%h]aon&hjérﬁ_%lrz%ﬁédmorf uHRd| O;

et hanone (850 ngy, 3.14 mmol) was stirred treated with
triethyl anm‘@?2 '(40”?3’8 afgpterg megneiay e afd %f&%wrcoaqﬂnw gfaiinped 23h N2 309 ol )
then stirr e@da;ﬁerhcnuésrasr&e@dtared anblREEREY WOk oyY4 @nﬁb@gbrame%n MhHue h vas

chr omat ogr a%ﬁﬁd to ovi de&pa1| cl ear 0% Et OAc/ hexanes

R10. 28) . OPREMRIHEFIC{cY B ?dfe%?ﬁ?w%ﬁogp%fé’baﬁgeﬁ "BT’t"Fr‘éh o)

acet am de hyaddrmmhthrmrei wlas cHdrged Witk Bn iirftimater roigmed of cyclopentadiene (1.71 g, 25.9 mmol)

|-10-aza-tr 'aﬁy 9 %[ﬂgorgb%mggenzg%og%cga 2@69 l')‘lC\l 3’Sm5&111tp£rltlgr?s 4—0% mlz o??he in matg

mixture were infroduced to assist initiation (~4x). After ~15 minutes, the reaction initiated

(exotherm, and vapor condensation) and heating was maintained as necessary during the
addition of the contents of the addition funnel. The reaction was then maintained at reflux for
1 hour.

The reaction was cooled to room temperature and quenched with H,O (20 mL)
followed by aqueous 1N HCI solution (20 mL) to dissclve the solids. Saturated aqueous NaCl
solution (30 mL) was added and product was extracted with hexanes (4 x 25mL). The
combined organic layer was washed with saturated aqueous NaHCQ, solution (25 mL), dried
{Na,S0,), filtered through a Silica plug with hexanes rinse and concentrated to an oil.
Chromatography on Siiica gel eluting with hexanes provided an oil (780 mg, 19%). (TLC
hexanes R, 0.38). "H NMR (400 MHz, CDCly) 8 7.10 (m. 1H), 6.97 (d, J=8.0 Hz, 1H), 6.80 (br
s, 1H), 6.78 (br s, 1H), 6.58 (m, 1H), 3.87 (br s, 2H), 2.32 (d. J=7.0 Hz, 1H), 2.25 (d, J=7.0 Hz,
1H).

B) 6-Fluore-1,2.3,4-tetrahydro-1,4-methano-naphthalene-2, 3-diol
6-Fluoro-1,4-dihydro-1,4-methano-naphthaiene {680 mg, 4.22 mmol) and N-methy!

morpholine N-oxide (598 mg, 4.43 mmol) were stirred in acetone (50 mL) and H,0 (5 mL). To
this was added a solution of OsO, (0.2 mL, 2.5%wt. solution in t-BuQH, 0.02 mmol). After 72
hours, florisil (5 g) and saturated aqueous NaHSO, solution (3 mL) were added and stirred for
1 hour. The florisil was filiered and the filtrate concentrated to produce a crystalline product
which was triturated with acetone and filtered (524 mg, 64%). 'H NMR (400 MHz, CDCl,) &




(100 ng, 0.32 nmmol) was stirred with Na2CO3 (70 ng, 0,64 mmol) in MeOH (10
m) and H2O (2 nlL) at 70 C for 18 hours. The m xture was concentr E%EE 2005
wat er was added and the product was extracted with Et QAc. The organi

| ayer was extracted with 1 N aqueous HCI (3 x 20 nL) and the acidic |ayer
washed with EtQAc (2 x 20 nlL). The aqueous | ayer was basified to pH-10
with Na2CO8 (s) and product was extracted with EtOAc (3 x 20 nlL). The
organic |ayer was dried (sodiumsulfate 4ba?S0O )) and concentrated to an
oil. This material was dissolved in MeOH and treated with 3N HCl EtQAc (3
mL), concentrated and recrystallized 1 5 DEC 2005 -46 from MOH Et20 to
provide a solid (40 ng, 50;0). '"H NVR (400 WVHz, DMSO- d6) 6 9 98 (s. 1 H),

3 (2)(2) Egr 5718me (a . J@BO(ssq HAHH), ﬁgﬁfci)o( bess,2 NH , 1@ @85 (c@;a i«?% ?1% (s,
3H), 1 96 (d, (f”?%«zs %14%&4“ N%zgr‘r‘i? Jé??*ﬁ [”(*Mh-‘?i’l)ﬂd)J 1%122& 28D C.

EXAMPLE 10 @QW@FFWU%{WI A-7, 13- DI AZATETRACYCLO 93. 1. 02- 1D. p- 6 pENTADECA
2 10 . 3, 6, 8- TETRAENE HYDROCHLORI DE A)

N- (10-Tri fl uorothi oacetyl-10-aza-tricyclo[6.3.1.0Z=" dodeca 2 7 ,3,5
-tries-4- thi oaceCamf-Benax-4-{up:ori§-eiatoesini®s v 03 ddbdecar vy 3. w@h@[6 3 1

02. 71 dodeca-2 (7) 634u053'{ 5 BQnetﬂah r): 13=Pﬁ\%'t?ughgﬁgys h%?e{n 2§ dzogizé 0G| glsaemmor)

2, 4-bi s(4- rret ho typhen 3

(Lawesson' s é CIéne Tgbwe@ WFWI%t'rfmﬁ@dtemwbethm {18 rbiolabie reo (4D mi).)
and brought tnen tréaédl with E&diurd éi BaXeI8 60 €b 0 action was worked
up with Et OAc/sagurat eg cijte p ID (HCC%H@O 3?%& ﬁtep?5h%wg h 'a)ygrf’%
dried (Na2sOPaeed 38rtagad BH%@M? Stasteantth RER &?rmff@gvlapﬁéd comb:&‘ed prganigel

to produce plepdwat wadia vmg H 8484 20 %@B(mlfh@{"é‘e’cm%@gkﬁéh %d:de%gﬁ@évaé gseWerdh

| -5-thia-7,1 | o B ent adeca- 2 tetraene
t ydrochl ori ergli[ﬁrg grgeg ous %Ia%] solutlon ](E)O mL The organic layer was dried through a

2,2,2-trifl ustien Rug Bod traatédl w@hr berzybaiet Yb.30DmaZA82 mmol) and stirred for 2 minutes
tri CyC| 0( 6. Sindn B4nstdrAQAECA Lafiibn ‘?fur%eF r IT‘Ia‘n!s solé/tloz v&a@le% ‘e:c?to‘?}é? 9160 m:(nggg torr%’

1.05 mml ) was .
vigorously stirred cooled (0 °C) mixture of NaHB(OAc); (1.82 g, 8.58 mmoi) in DCE {50 mL).

After addition was complete, the mixture was stirred without cocling for 2 hours. The mixture

was quenched with saturated aqueous Na,CO, solution (100 mL) and stirred for 1 hour, then
the layers were separated and the aqueous layer was extracted with CH,Cl; (3 x 30 mL). The
combined organic layer was washed with saturated aqueous NaCl solution (50 mL), dried
through a cofton piug and concentrated. Chromatography on Silica gel provided an ol (52¢
mg, 80%). (TLC 2% acetone/CH,Cl, R, 0.40). 'H NMR (400 MHz. CDCl3) 5 7.18 (m, 1H), 6.88

(m, 2H), 3.48 (s, 2H), 3.06 (m, 2H), 2.78 (m, 2H), 2.41 (m, 2H), 2.27 (m, 1H), 1.69 (d, J=10.5
Hz, 1H).

D) 4-Fluoro-10-aza-tricyclo[6.3.1. 0——]dodeca -2(7),3.5-triene hydrochioride

10-Benzyl-4-flucro-10-aza-tricyclo[6.3.1.0% 7]dr:>deca-2( 7).3,5-triene (390 mg 1.461
mmel), ammonium formate (3.04 g, 48.2 mmol) and 10%Pd(OH),/C {30 mg) were combined in
MeOH (50 mL) and brought to reflux under N, for 4.5 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 MeOH. The filtrate was concentrated. The residues were treated
with saturated aqueous Na,CO; solution (30 mL) and product extracted with methylene
chloride (CH,Cly) (3 x 25 mL). The organic layer was washed with saturated aqueous NaCl
solution (50 mL}, dried through a cotton plug and concentrated. The residue was treated with
2N HCl MeQH (5 ml) and concentrated then taken up in mimnimum of MeOH and saturaled
with Et;O. After stirring 18h, the white crystals were coliected by filtration (86 mg, 28%). (TLC




di ssolved in MeOH (10 m _) and 1N NaOH (5 nL) and added to potassium
ferricyanide (K3Fe(CN)6)(1.72 g, 5.23 mml) in H20 (10 nlL). This migxipr @
was warmed to 60 C for 1.5 hours, cooled, concentrated and worked up with
Et OAc/ H20. This material was stirred in dioxane (20 nL) and treated with
H20O (50 nmL) and Na2CO3 to achieve pH 10. To this was added
di -t-butyl di carbonate (436 ng, 2.0 nmol) and the m xture was stirred for 18
hours. The reaction was concentrated, tfEtated with H20 and extracted with
CH2C12. The product was chronmat ographed (Silica 30% Et QAc/ hexanes Rf 0.41)
to yield an oil (100 ng). The above product was treated with 3N HCl/Et OAc (3
m.) and warned to reflex for -15 mnutes then concentrated to a solid which
was azeot roéé’fdMﬂPHWWCN*‘Za ReRRT) Teisster frembasds MBIV dbﬂsme!hvcemli_,)rs aoem'nmi mim
amount of { r tirr Th | t whi te
Ve el dem, sAf et Gol %1 b20-20d, 5 é%g%’%m e é&?tf‘:

crystalline B er was co Iected |Itra i On € 2005
-47 1H NVR (BoAPRHAS mRETE dEM 81)9. %3! ¢alt) MRHpD-282 85 (s, 1H), 7.82 (s 1H),
7.65 (br m NH), 3.36 (m 2H), 3.24 (m 2H), 3.02 (m 2H) 2.76 (s, 3H),
2.23 (m 1N), 2.06 (d, J=10.8 Hz, 1 H. APCl MSme 231.1 [(M+ 1)']. np
183-184 C. EXAMPLE 11 4,5-DI Nl TRO- 10- ABXAMRLESCI 016.3. 1.0 '- DODECA-2 7

,3,5-TRIENE A) 1 4:MetiBriD (ALZA-IRID-CADR. 4. 10T S BE Ga.- 3;7%3 3riengodeca-2 7
,3,5-trien- QDRI ﬁ! E! ﬁ-trlfl uor o- et hanonée ase t hod descri bed
in Coon, C —+= = W G; HIl, M E J. Og. Chem 1973, 25, 4243.
For an addi ti onarrhé et tedpeuna npdseprofareli mtrrea:hienaacss&@,enbxanﬂ, @aam 11 addShi tobi,
0 a solution

H; Irie, ) oc.. 1969, 91,
of trifluor ?)tﬁ%' aﬁgg u ?rgnsl"@gtg é\ 4"t %zgﬂen%,a%fﬁiﬁgf bATE) ) 'HR Az, (EEd) )
stirred at ©7C4Wwas=Bb bl W)adeeds NHL 6i98 (A0F U5 HIOH), 1bg-2 45 0n AHTE ) (mQgener at i ng

a white pr t t ], U .

L (10- azabc frede ADE Y 8 T BEAPS v vy secis g 5 1y bt san
trifl uoro- enZA6RES (GG Cale. fan®1zH-2F N HEHAGHZO (B0IB. 431 . Sners Naddedralnepwi se
froman addii 9y 4fsbnpel 1sover 30 m nutes. The reaction was stirred at 0 C
for 2.5 hours and then stirred at roomtenperature for 24 hours. The
reaction m xture was poured into a vi goE&ﬁBr;‘E&Eéti rred mxture of H20 (500

m) and ice (4004gRIFLUTROMETIA -VEAZA-SRIBYCRDRD. RO IdE QW PPYS TRAYR
HYDROCHLORIDE (See Grunewald, 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)

The title compound was prepared by the methods described in Example 1 and 2
starting with 2-fluoro-5-triftuoromethylbromobenzene. 'H NMR (400 MHz, CD,0D} 8 7.71 (s,
1H), 7.64 (d, J=8.0 Hz, 1H), 7.57 (d, J=8.0 Hz, 1H), 3.46 {m, 4H), 3.21 (d. J=12.5 Hz, 2H),
241 (m, 1H), 2.16 (d, J=11.5 Hz, 1H). APCI MS m/e 228.2 |(M + 1)'). (HCI salt) mp 244-246
°C. Anal. Calcd. for C,;H,,FsN.HCL1/3H,0: C, 5344: H, 511; N, 5.19. Found C. 53.77: H,
4.82; N, 5.18.

EXAMPLE 5
3-TRIFLUOROMETHYL-10-AZA-TRICYCLO[6.3.1.021)DODECA-2(7),3.5-TRIENE
HYDROCHLORIDE (Grunewald, G. L.; Markovich, K. M.; Sall. D. J. 4. Med. Chem. 1987, 30,
2191-2208.)

The titte compound was prepared by the methods described in Example 1 and 2

starting with 2-fluoro-6-trifuoromethylbromobenzene. 'H NMR (400 MHz, CD,OD) & 7.65 (s,
2H), 7.52 (m, 1H), 3.65 (br s, 1H), 3.48-3.43 (m, 3H), 3.20 (m, 2H), 2.42 {m, 1H), 2.18 (d.
J=11.5 Hz, 1H). APCI MS m/e 22B.2 [(M + 1}*). (HCI salt) mp 275-277 °C.



back extracted with CH2CI2 (3 x 300 ml). The organic | ayer was conbi ned and

washed with H20 (3 x 300 m ). The conbi ned aqueous | ayers were rel—gmm@Sed

with CH2CI2 (2 x 100 m). The organic |ayer was conbi ned and washe t

sat urated agqueous NaHCO3 solution (200 nlL) and H20O (200 nL) then dried

through a cotton plug and concentrated to solids. Trituration with

Et CAc/ hexanes produced off white solids which were filtered and dried (52 g,

151 mmol, 77% The nother |iquor was chrotdt ographed to give an additi onal

4.0 g for a total of 56.0 g (82.8% . (TLC 50% Et QAc/ hexanes RT 0.29) 1H NWR

(400 MHz, CDCI3) 8 7.77 (s, 1H), 7.75 (s, 1H), 4.39 (br d, J=13.0 Hz, 1H),

3.98 (br d, J=13.0 Hz, 1H), 3.65 (d, J=13.0 Hz, 1H), 3.49 (br s, 1H), 3.44

(br s, 1H), 3.24 (br d, J=12.6 Hz, 1H), BX8@P(EF 1H), 2.14 (d. J=11.5 Hz, 1

H . GCMS W 345 (M@Luoﬁbﬂoﬂz@r@ a > -' dodeca-2 7

, 3, 5-tnene | 4 “5-Dinitro-10- a'zcg{?t@?fegsyﬁuéod ;% ?531‘ a-2(7), 3,

5 trien-10- yﬁ@%@l uoro- ethanone (3.7 g, 10 7 mol) and Na2CO3 (2.3

g, 21.4 mml) wer @) Q@@ﬂd&%dbﬁbn&@r@‘!%é% M) gudsHd RH2 Oy g §L‘)- % \ﬂ%r\&fd to
KEN

reflux for hours actiLon was cool ed, concentra
H20O and ext r YRGS th EC:l—'fz eg. Chem H§8ni ) &TABAS drlieedionskir Guieloakic &t todrgl ug.

Sol fas LT omg Tron, JIECrES Sibenas @“E R Ao B ML RE TR B
NMVR (400 Mtogtdc’%%’ é@% égl qgiﬁ 198¢.)1 %3 (bowbergepe (3,05 . %é M) Jl&sziFamz
él_i)l\/iEle—N 537 MLIWs, acRed B a( {8 °0 stidd Gokdion dﬂﬂ)bmmmreemqm@lz I\FI'WADE ééﬁg”e;szlo
S -
, 3,5, 8- TETRA%\;EQWE%W%%R@Y %”P%%Toa‘%?a” {5 thedntgrng! tgmpergture
dodeca 2(7) , 82gneifeeAtbeiew HOX§! The tatsi ghditien time liat yh/2 esﬂirerrhér&m[ﬂhgﬂsl&rfrpwas
10- aza- tri cygief Gn 3dditha ’]!ﬁﬁ’&ﬁ"Qﬁen%g )jl’sg’er ugjrg Waf ES wuth 3 g%iunga .Ef&nHE’e Mé@

stirred in 1, 4-di oxane and treate ura
sol ution (109 rﬁ_ﬁ M) inrgHE °§ ’W&isﬁt adafédh%jlmQ'm@mWBr@Ilrmrna%Memn(ra b8bwg,70 6. 2

mol ). Aft eraet |cbrrnp|e@ ﬁ:ldhi@hlmﬁe Fnh@re R»%@Ceﬁlbxpéh W& Fnrf Ales O 4naPQad™)
T et Facs ed EH%AF m_) g ed g a O% O ﬁiw Mnbgra{d?e z(nd was
treate d th 10 mL and 10% agueous Na,S.0, solut|on {100 mL) and stirred. The

layers were separated and the aqueous layer extracted with hexanes (2 x 250 mL}. The

combined organic layer was washed with 10% aqueous Na,S;0, solution (100 mL), H,O (100

ml), saturated aqueous NaCl solution (100 mL), dried (Na,S0,) fitered and concentrated to |
give a yellow oil (106.5 g). Distillation at ~1-5 mm at ~80 °C provided a light yellow oil (89.5 g,
75%). 'H NMR (400 MHz, CDCL,)  7.30 (m, 1H), 6.87 (m, 2H). GCMS m/e 240 (M*).

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

A solution of 2,6-difluoroiodobenzene (5.0 g, 20.8 mmol) 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
(874 mL, 2.5M in hexanes, 21.8 mmol) dropwise over 10 minutes. The reaction was
quenched after 15 minutes by addition of aqueous 1N HCI solution and the product was
30  extracted with hexanes (3 x 50 mb). The combined organic layer was washed with H,O (50
mL), saturated aqueous NaCl solution (50 mL), dried (MgS0Q,), filtered and evaporated.
Chromatography on Silica gel provided product as an oil (1.5 g, 45%). (TLC hexanes R,
Hz, 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

35 (ddd, J=7.2,1.7,1.7 Hz, 1H}, 2.30 (ddd, J=7.2,1.7,1.5 Hz, 1H). GCMS mv/e 160 (M™).



| tered, concentrated and chromat ographed to provide product (1.9 g, 71%.

fi re

(TLC 30% EtOAc/ hexanes (NH3) R 0.58). "H NWR (400 MHz, CDC[,) b 77 (br
s, 1 H) 7.72 (br s, 1 H, 4.08 (m 1H, 3.92 (m 1H, 3.39 (br 135DELCIQ}15
3.27 (br s, 1 H, 3.25(m 1 H, 3.18 (m 1 H, 2.46 (m 1H, 2.02 (d,
J=11.0 Hz, 1H). B) 4.5-Di am no-10-aza-tric clo 6.3.1.02-"'dodeca-2 7
,3,5-triene-10-carbox lic acid tert-butyl ester
4,5-Dinitro-10-aza-tricyclo[6.3.1. 02 7]#ddeca-2(7), 3,5-triene-10-carboxylic
acid tert- butyl ester (1.9 g, 5.44 mmol) was hydrogenated in MeOH under a
H2 at nosphere (45 psi) over 10%°d/C (100 ng) for 1.5 hours then filtered
through a Celite pad and concentrated 1o white solids (1.57 g, 100%. (TLC
5% MeOH CH2Cl 2 ( NEBrFleero-(0-ezgrtricyeiol6.3.1.0% \dodeca-2(7).3.5-triene hydrochioride

6- Met hyl -5, 7, 13- tTHeatEI@tc%Hpaﬁ%CJv&[ PreBardad %ﬁ lI]rf?Om%tr{og?eré%]sa_cggcgghﬁﬁn’%%gB SRBe:

, 3.5, 8- tetraene 13 carbolic acid tent-b
Segel st ei n, SEMNg Withchpge-d.4-d48ydTe- 1. 4-waiba@no-nangthalne. 'FONMR @00 MKzTeto,almedr on

Lett. 1993, 73, d&cﬁQﬂB.h,?.a,s.OH 1H), 7.21

4, 5- Di am no- 21][? za- tdcrx “ { (7 do7d3é(’:-r§ &?) Oé(tthar?Elﬁe”'i 3€arBo ylic
acid tert- B ﬁ‘%%?‘% (%03?’99(”‘ ?*ﬁ?%ﬁﬁﬁ'l‘ )Hha%m(dsgfﬂ‘lv%bl:clm)a\m M$0omel) and
acetic aci d1gtOpm)+ (). mpldsoand g reated with 1-ethoxyethyl enemal ononitrile

(329 ngy, 2.42 mmol ). The resulting mxture was warned to 60 C and stirred
18 hours. The reaction was cool ed, concBfMBkEd treated with H20 and

saturated aqueoug-MERCGB-AZATRIOYOLOEH eX¥{oanredom 4 ATRIERe (3 x 50 nl),
t hen dri ed QN%% er filtration and concenirati he residue was 1 5
DEC 11115 -WMa hed to prow de brown solids (247 ng, 36% (TLC

54/ 0 McOHI CH2Q 2 A} N AZR-tricy@lo[BeR) 1. @'@&WWB-SRHW apPy)-2,2,2- trnﬂuoro ethanone

| -57,13-tri azat et16€&&¥ﬁi 2 eca
t et raene- 13- carbox || ccg%(?%%% ?C?Ogg% {lr.gg' ﬁ’ng&éﬂ’éqet |58'hs 12§eé’ &i-f ar ski ,
B Li ebi gs AMTO wasetired 9g3:Cl (208, mL). Thls was cooled (ice bath) and treated with pyridine

6- Vet hyl - 5, 7#2%3- HoB bS1BG0 Ol 5.8-tet
ne 1. car bg'z Sk MecantN but”q[fe"é:’s'??{"%frﬂg%Zﬁ%'ég Wéggﬁfﬁ?ﬂ? ST iR o
50% aqueous Nﬁﬁﬁadg%‘i’r\fﬁ’?’&ﬁ%%e\ﬁ,m{“}'”%ﬁd ﬁ%@ (‘QUFFrLt)’e Béletiontwas pewdintd [0 5N

1-i odopr opaamietls 88! (P00 ril)3D4 tETRers separated. The aqueous layer was extracted with
CH,CI; (3 x 50 mL) and the combined organic layer was washed with 0.5N aqueous HCI (50
mL), H,O (2 x 50 mL) and saturated aqueous NaHCO; solution (50 mL). This solution was
dried through a cotton plug, then diluted with ~3% EtOAc and filtered through a 2 inch Silica
pad eluted with ~3% EtOAc/CH,Cl,. Concentration afforded a clear oil which crystallized to
give white needles (15.35 g, 60.2 mmol, 94%). (TLC 30% EtOAc/hexanes R, 0.53). 'H NMR
(400 MHz, CDCly) 8 7.18 (m, 4H), 4.29 (br d, J=12.6 Hz, 1H), 3.84 (brd, J=12.6 Hz, 1H), 3.51
(dd, J=12.6.1.5 Hz, 1H), 3.21 (br s, tH), 3.10 (br s, 1H), 3.10 (br d, J=12.6 Hz. 1H), 2.37 (m,
1H), 1.92 (d, J=10.8 Hz, 1H). GCMS m/e 255 (M*). mp 67-68 °C.

B) 1-{4-Nitro-10-aza-tricyclo[6.3.1 .Ouldodeca-2(7).3‘ S-trien-10-yl}-2,2, 2-triflucro-
ethanone {Based on the method described by Coon, C. L.; Blucher, WG, HillL M. E. J Omg.
Chem. 1973, 25, 4243.)

To a solution of trifluocromethanesulfonic acid (2.4 ml, 13.7 mmol) in CH,CI, (10 ml)
stired at 0 °C was slowly added nitric acid (0.58 ml 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[6.3.1.02'7]dodeca-2(7),3,5-trien-10-yl)-2,2,2-triﬂuoro-ethanone (35 g, 137
mmol) in CH,Cl, (15 mi} dropwise from an 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

poured into a vigorously stirred ice (100 g). The iayers were separated and the agueous layer



This m xture was warnmed to 40 C for 2 hours then cooled, treated with H20
and extracted wth EtOQAc. The organic |ayer was washed with H2O (3x) then
dried (Na2SO4), filtered and concentrated to an oil (90 ng, O. 253I mt)lﬁﬂfl
(TLC 5% MeOH/ CH2CI 2 (NH3) Rr 0.15). E)

6- Met hyl - 7- propyl -5, 7, 13-tri azatetracycl o[9 3 1.02-1010.044_1 entadeca-2 10
,3,5,8- tetraene hydrochl oride

6- Met hyl - 7- propyl -5, 7, 13-tri azat et racycl-e4-9. 3.

1. 0210. 04. ej pent adeca-2(10), 3,5, 8- tetraene-13-carboxylic acid tert-butyl
ester (90 ng, 0.253 mol) was dissolved in 3N HO EtQAc (5 nL) and warned
to 100 C for 112 hour. The m xture was cool ed, concentrated, slurried in

Et OAc, and fkracededtht!,flk Bvi Temia W drgarsobi Mag@orﬂgmed%%asﬂég DR, %4%% e

?%S 0225) g 4%18% e COMED”‘E%Z?%}‘E a”érz‘ﬁswdih%‘”%h}fa‘%ﬂfd aqueggs fﬂ«d*CC&H)aiut@n 28 (m
1) 2 15 ( L) QR 1) SleBErclm = o2 pth 83 cobrer bl RGN &

3. 5. 5 TETRAENE  FEas SYCER Do\ Siodardye R Quct s nieviet & oot itlimscte, 04-8
ent adeca- 2 § 9378\3{“)8£‘EL&W€§@@31EXW@)0 A3).c'HaMet (e MHBU¢:M|:13)6§BQ§ (&FOr

condi tions, ;SeeH, Seged 6 r X Post R.
J. Tetrahedro 2 FINE S Q?fﬁ 71%9(5” (ERY e 1B dag MG 026 ke 115 3 02 e
4, 5- Di am no® 10145 &2t ey &P 67 6. £12. 60'227]1d+d>d3e4:3a3 2% ., B 5 ta jreaer=1960a1 haxyl i c
acid tert- busyh 105207 (61=00.8Hz 3 H5cEMRI ) WBS () SSol ved in EtOH (10 nl) and
HOAc (1 nL) and treated w th ethoxynethyl enemal ononitrile (421 ng, 3.45
mmol ). The resulting mxture was warmed to 60 C and stirred 18 hours. The
reacti on was cooCpéiNitooldeeattityaioplk {.0 . yrated agueous
Na2CO3 sol ution t C ied 1 5 DEC
2005 - 50 (Nastg?m%?r)f(”E%?"} F‘P‘Fc\f\ﬁﬁlﬁtgﬁ%a tpde %@h% PAISNOR-Y 22 friedrgtue was

chr omat ogr agihasane 1 8p ey 0. 8emmish) mmassmdd\dm Méﬁ@ m@o @6%1 minbb $ rﬁe/@)NQWLFHZCI 2

NH ) R 0. 7.01- t -
(1003, 5 o rraods T AT 6 BF RBURE il ol corberiaigovapons, wdse o10

04. 8} pent aotB%am?”C(t 8§ extragied with CHEQlﬁtTﬁ‘a@rg;nrﬂ@/ecarai)axmbtb@thh 1N aqueous HCI
{3 x 20 mL) and the acidic layer washed with CH,Cl; {2 x 20 mL), The aqueous layer was

basified to pH ~10 with Na,COs(s) and product was extracted with CH,Cl, (3 x 30 mL). The
organic layer was dried through a cotton plug and concentrated to an oil. This was dissolved
i MeOH and treated with 1N HC| MeOH, concentrated to solids which were recrystallized
from MeOH/EL,0 to afford product as a white solid (73 mg, 50%). (TLC 5% MeOH/CH,CI,
(NH.) R, 0.38). 'H NMR (400 MHz, DMSO-dg) 6 8.21 (s, 1H), 8.18 (dd, J=8.0,2.0 Hz, 1H), 7.59
(d, J1=8.0 Hz, 1H}, 3.43 (br s, 2H), 3.28 (m, 2H), 3.07 (dd, J= 13.0,13.0 Hz, 2H), 2.24 (m, 1H),
2.08 (d, J=11.5 Hz, 1H). APCI MS m/e 205.1 [(M + 1)"] mp 265-270 °C.

EXAMPLE 8
4-AMINO-10-AZATRICYCLOI6.3.1.02|DODECA-2(7).3,5-TRIENE
HYDROCHLORIDE
4-Nitro-10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3 5-triene (500 mg, 2.08 mmol) 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 =
cotton plug and concentrated to provide an oil (500 mg, 91%).

This oil (500 mg, 1.64 mmol) was dissolved in MeOH (30 mL), treated with 10%Pd/C
{(~50 mg) and hydrogenated under a H, atmosphere (45 psi) for 1 hour, The mixture was
filtered through a Celite pad and concentrated to a clear oil (397 mg, 88%).




acid tert-butyl ester was converted to the title conpound by the nethods
described in Exanple 12E. '"H NMR (400 MHz, D20) 8 8.95 (s, 1 H), ?E%C('Zﬁﬂfi
2H), 3.45 (br s, 2H), 3.31 (d, J=12.5 Hz, 2H), 3.13 (d, J=12.5 Hz, :
2.30 (m 1H, 1.99 (d, J=11.5 Hz, 1H)- APCI Ms me 200.1 [(M+ 1)'}. np

>250 C. EXAMPLE 14 7- METHYL-5; 7, 13- TRI AZATETRACYCL(( 9. 3. 1. 02" --" . 0~-8 PEN
TADECA- 2(10), 3, 5, 8- TETRAENE HYDROCHLCRI DE Uilizing the nethods descrl bed
in Exanple 120, 5,7, 13- ~45-

triazatetracycl oj9.3.1.02.10. 04" 6Jpent adeca-2(10), 3,5, 8-tetraene- 13- car boxy
lic acid tert-butyl ester was converted to the title conpound by reaction
wi th i odonethane foll owed by deprotection as described in Exanple 12E. 'H
NMR (400 MHz, D29 @ ©0gmg. (G718 mpdpl) was&tirredsin 3NLHE| EAB73(r8l) ) hoBs n( s,
3H), 3,48 ( d& 3 ; 2. 34
AR, d‘o“hce%l(‘ﬁte ® 3hr(edsold]r2%?mg’— SU% %MRB(S&&T&‘QZDY] %/I% )25%'%17 @ANPLE Is
6- METHYL- 5,%6018c Sn%HAz%E\fEfr'R/?@m_ o :?Hi DM, 014, 8. PENTIADECAZ (A0 P.PBI, 1BS 8-
TETRAENE HYDROEH @RIDB') mp 189-192 °C,

6-Methyl -5,7,13-triazatetracycl o[ 9.3.1.02. 1104. e) pent adeca-2(10), 3,5, 8-tetr
aene- 13- carboxyl ic acid tert-butyl ester was converted to the title
conpound by the nethods descri bed I n BsampLe gl2E. ' H NVMR (400 MHz,
DVSO-d5) 6 9. 40 2b .70 (s, 1 3.44 (m 2H),
3.30 (m 2H), Ng{o b%ﬁ&&ﬁpﬁ&%w&ﬁlm 2.1
(d, J=10. 8H¥:DROI:HHDRIBE:NB me 213.5 (M). EXAVPLE 16

6, 7- DI METHYL- 5, 7§§13 1‘[@%@{@_'% 0.
0), 3,5, 8- TETRAE

12D, 6- net lgjfendre7, 13-

triazatetracycl t A

lic acid tert- b:ﬂ groﬁer;laﬂge #; 014(1_‘_3 r)atgﬁﬂigﬂ:tﬁ&ﬁggao?ﬂau%e%atz% 3t h%enf t’1l
conpound by 2T ORNARR (3 Badhit mank urdsr B Bwehasphere (40 psi) and 10%Pd/C {200

mg) in MeOH over 1.5 hours, fitration through Celite and concentration affords a yellow oil
(1.7 g). (TLC 50% EtOAc/hexanes R, 0.27). 'H NMR (400 MHz, CDCly) & 6.99 (m, 1H), 6.64
(brs, 1H), 6.57 (m, 1H), 4.25 (m. 1H), 3.82 (m, 1H), 3.50 (m, 1H), 3.17-3.07 (m, 3H), 2.35 (m,
1H), 1.90 (d, J=10.8 Hz, 1H). GCMS m/e 270 (M").

0

carboxy

B) N-(10-Trifiuoroacetyl-10-aza-tricyciol6.3.1.02jdodeca- -2(7).3.5-trien-4-yl)-
acetamide

1-(4-Amino-10-aza-tricyclo(6.3.1.0*"Jdodeca-2(7), 3,5-trien-10-yl)-2.2. 2-trifluoro-
ethanone (850 g, 3.14 mmol) was stirred in CH,Cl, (5 mL} and treated with triethyl amine
(0.53 mL, 3.76 mmal) and acetyl chiloride (0.23 mL, 3.2 mmol) then stirred 18 hours. Standard
NaHCO; workup yielded an oil which was chromatographed to provide a clear cil {850 mg,
87%). (50% EtOAc/hexanes R, 0.28).

C) NL[10-Azatricyclo[6.3.1.04")dodeca-2 (7).3.3-trien-4-yllacetamide hydrochloride
N-(10-Trifluoroacetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3.5-trien-4-yl)-acetamide
{100 mg, 0.32 mmoi) was stirred with Na,CO, (70 mg, 0.64 mmol) in MeOH (10 mL) and H,0

(2 mL) at 70 °C for 18 hours. The mixture was concentrated, water was added and the
product was extracted with EtOAc. The organic layer was extracted with 1N agueous HCI (3 x
20 ml.) and the acidic layer washed with EtOAc (2 x 20 mL}. The aqueous layer was basified
to pH ~10 with Na,CO, (s) and product was extracted with EtOAc (3 x 20 mL). The organic
layer was dried (sodium suffate {Na,80,)} and concentrated to an oil. This material was
dissolved in MeOH and treated with 3N HCI EtOAc (3 mL}, concentrated and recrystaliized




deprotection as described in Exanple 12E. 1H NWVR (400 MHz, DWVSO-d6) 5 9.52 ‘
(s, NH, 7.84 (s, 1H), 7.82 (br m NH)77.72 (s, 1H), 3.90 (s, 3H), S.ﬂﬁmg‘;
2H), 3.28 (m 2H), 3.04 (m 2H), 2.82 (s, 3H), 2.23 (m 1H), 2.12} ,

J=11.0 Hz, 1H). APCI MS nle 228.2 [(M+ 1)']. np 225-230 C. EXAMPLE 17

7- PROPYL- 5, 7, 13- TRI AZATETRACYCLJ 9 3 1 02-10,04-8 PENTADECA 2 10 TETRAENE .
HYDROCHLORI DE Utilizing the nethods described in Exanple 12D, 5,7, 13-
triazatetracyclo[9.3.1.02.10. 04BJpentade®a2 (10), 3, 5,

8-tetraene-1 3-carboxylic acid tent-butyl ester was converted to the title
conpound by reaction with iodopropane followed by deprotection as described

in Exanpl e 400 MHz, DMBO-d6) S 9.52 (s, 1H), 9.45 (br s, NH),
7.97 (s, 1 ]lj*fnIﬁw Vé?'ﬁwih@ (Olprpﬁ“?e 7589 (BMIMPONH) 'H MMR4donMHZ s 3o 4 4B 2H) |
3.33 (m 2HH) B0DBreNHZH)65 2. B8, 76 ,L—;% (? J=11.0 Hz, 1T H, 1.92
(m 2H), 0.93 %@4 )?ng (Nsaﬁ e gyszzr.js'z 1 K/I%ij@)‘]" b HepTHi7024 71 J€8.¢ babs.. ) .
EXAVPLE 18 7- B N 47 250 By ADAT BT AL (s 331). Ceb 0 J O RENTADEEA 9510
, 3,5, 8- TETRAERE HYPROCHL &l 2DE-24) °@- Bu | ami no- 5-ni tro- 10-aza-trio c{ 0
6.3.1.0-' dodeca-2 7 )-carboxylic acid tent-butyl ester (For conditions,
see; Senskey, M D.; Bradshaw, J. D.; Tessier, C A ; Youngs, W J.
Tetrahedron Lett. 1995, 36, 6217.) EXAMPLE 10

) ' 2 71) ,5-triene-I 0-carboxylic

4, 5-Di ni tro- 10- azapktigY
acid tert- %{ugtgzl ST e 00— Lar: TP RANTRAOELA42 L, 14.3
mol ) were Edfb?ASTETRAENEHYIRGANLGMOEStirred 4 hours. The mi Xture was

diluted with Et OA¢ (90107806, hed .. .wth HO (3, x 30 nL) then dried
(Na2So4) , flhliterteg_ ang CONCentrates ogBalado- il ‘323 Fd0odega-248)3 5 pasieed-ywhr ough
a Silica ge 9 €colum to renove baseline inpurities eluting with 30%

Et OAc/ hexanes ( 5&Q10aiflubrohdetimlaz 2 399 27 ‘
4-Butyl am nQzp- 10- aza? ﬂﬁ?cazg?r% 6".3{%?-1 £ di?de%'az)ﬁ%é‘é{'-ewﬂ);as,ﬂgmtdﬁ ene- 10-

ani. pno- ,
car boxylic, acfnajn%zg) f""l?ﬁti’/‘f’ 2e“st!'f’%é_‘me‘hmfyphenyl)-‘l.3-c1ithia~2,4-c1iphosphetane-z,4-disulﬁcte
4- But yt am nibaBesspt's ceab@rtazat §ri vy emdl) Gve gonqgneg}fgqoqlueegg-(go( HQ) g_; d56r€Jg'h?L‘Je' 1

0- car boxyl i @fiux for 1.5 hours. After cooling the reaction was worked up with EtOA

K]
5

c/saturated aqueous

NaHCOQ, solution. The organic tayer was dried (Na,SQ,), filtered. concentrated and

chromatographed on Silica gel to produce product (410 mg, 44%). (50% EtOAc/hexanes R
0.38) |

B) G-Methyl-s-thia-?,13-diazatetracyclo[9.3.1.02—'3 Oﬂlp_entadeca-ZUO) 3.6,8-tetraene
hydrocthiloride T
T . .
| he N above oil, 2.2,2-tnﬂuoro-N-(1D-trifluorothloacetyi-10-aza-
tricyclo[6.3.1.0“ ]dodeca-2(?),3,5-trien-4-yl}-thioacetamide, {360 mg, 1.05 mmol)
dissolved in MeOH (10 mL} and 1N NaOQH (

was

5 mL) and added to potassium ferricyanide
(KsFe(CN)e)(1.72 g, 5.23 mmol) in H,O (10 mL). This mixture was warmed to 60 °C for 1.5
h?urs. cooled, concentrated and worked up with EtOAc/H,0. This material was stirred in
dioxane (20 mL) and treated with H,O (50 mL) and Na,CO, to achieve pH 10. To this was
added di-t-butyldicarbonate (436 mg, 2.0 mmol) and the mixture was stirred for 18 hours. The
reaction was concentrated, treated. with H,0 and extracted with CH,Cl,. The product was
chromatographed ({Silica 30% EtOAc/hexanes R:0.41) to yield an oil {100 mg).

The above product was treated with 3N HCVEtOAC (3 ml) and warmed to reflux for

~15 minutes then concentrated to a solid which was azeotroped with CH,Cl, (2x). These

solids were dissolved in a minimum amount of MeOH then saturated with Et,0 and stirred
The resulting white crystalline powder was collected by filtration (40 mg, 14%).




acid tert-butyl ester (460 ng, 1.27 mmol) was treated with ammni umformate
(850 nmg, 12.7 1 5 DI C 2005 -52 mmol) and 10%d(OH) 2/ C (50 np) %%’2[@?0
rnL) and brought to reflux for 1 hour then filtered through a CeI € pa
and concentrated. The solids were treated with saturated aqueous Na2CO3
solution, extracted with CH2C12 (3 x 30 nL) and dried by filtration through
a cotton plug to give an oil (440 ny, 100%. O
7-Butyl-5,7,13-triazatetracycl o[ 9. 3.1 0223 Qa-B entadeca-2 10
,3,5,8-tetraene-13- carbox lic acid tert-butyl ester

4- But yl am no- 5- am no- 10-aza-tricyclo[5 3.1.02' 7] dodeca-2(7), 3,
5-triene-10-carboxyfic acid tert-butyl ester (440 ng, 1.27 mol) was

di ssolved in Et mH(WRMWMDmd(ZM (s, BAY ?tssqatﬂq w;;t(@ 1H), 7.65 {br m.

et hoxymet hyl,enessal resul ti n mxt ure was
warmed to 6 andﬁ'g%rp‘f of@%%%g r@qh’T%H ﬁgggo %‘r’r 2\/35?5%6'61 edo ngnl:%%t"r at ed,
treated wi th).HRO! MomexBur &Med1)dgomedds-18@2ZCO3 sol ution then extracted wit h
EtOAc (3 x 50 nmL) and dried (Na2SO4). After filtration and concentration,

t he resi due was chromatographed to provide a yellow oil. (400 ny, 89%.

(TLC 5% MeOH/ CH2C1 2 (NH3) R10.70). D) 7EBGMPLESI7, 13-triazat etracycl o[9 31
02-1010. 044=6 entﬁﬂl@@sﬁ"ﬂ&) l@AzﬁT%@vél% 3aneanBreE Mg Butyl-

7,13-tri azatetracyc 8 tetraene 13-

car boxylic acid : F‘MMMMGUMBY t he
met hods des gtah& (Bb@d@h&ﬁ@k@thé@&escnbbd\lmcfoﬂo@ LM‘BfuchQN@Ped%mgge jggg?rs

';E)D g 28 E%{”e’fH)ig”s 230 é‘ﬁ*. FQH)'*" aé’dtﬁen‘?(' ﬁ?'atmexarzplz@f (dinitratiantyee: Tanga 4,
J=11.0 Hz, IdtobiH.8Be,(MmTs2shma. I. 32Ank."Thedtboc. 99@29“4512])-7 0 Hz, 3H). APC' WS

m 256. 2 M 1
I -g 7,13-tr |[ giza':rT Za%:omé}np égﬁuoiorﬁﬁganet%oﬁ& 25194 %? ﬁd’élc%Pzﬂ 7ol & GHE M 8FF aene

hydr ochl ori ¢ stired at 0 °C was slowly added nitric acid {(19.1 mi, 450.9 mmol) generatmg a white

4,5-Dini troy Qg kYS! 3 &7 r,hoxylic
acid tert bat yIp ester and "?r[suos 11(1@%#%%‘%?%%@&/%9?%% %] %‘?Y'ﬁgzgorrpound
utilizing t Hiluerpehagpene (50 g, 196 mmol) in CH,Cl, (300 ml) was added dropwrse from an addition

funnel over 30 minutes. The reaction was stirred at 0 °C for 2.5 hours and then stirred at

room temperature for 24 hours. The reaction mixture was poured into a vigorously stirred
mixture of H,O (500 ml) and ice (400 g). The layers were separated and the agueous layer
back extracted with CH,Cl, (3 x 300 ml). The organic layer was combined and washed with
H,O (3 x 300 m!). The combined agueous layers were re-extracted with CH,Cl, (2 x 100 ml).
The organic layer was combined and washed with saturated aqueous NaHCO, solution (200
mL} and H,O (200 mL) then dried through a cotton plug and concentrated to solids.
Trituration with EtOAc/hexanes produced off white solids which were filtered and dried {52 g,
151 mmol, 77%. The mother liquor was chromatographed to give an additional 4.0 g for a
total of 56.0 g (82.8%). (TLC 50% EtOAc/hexanes R, 0.29) 'H NMR (400 MHz, CDCly) § 7.77
(s, 1H), 7.75 (s, 1H), 4.39 (br d, J=13.0 Hz, 1H), 3.98 (br d, J=13.0 Hz, 1H), 3.65 (d, J=13.0
Hz, 1H), 3.48 (br s, 1H), 3.44 (br s, 1H), 3.24 (br d, J=12.6 Hz, 1H), 2.53 (m, 1H), 2.14 (d,
J=11.5 Hz, 1H). GCMS m/e 345 (M™).

B) 4.5-Dinitro-10-aza-tricyclo[6.3.1.0%7 ]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,C0;(2.3 g, 21.4 mmol) were combined in MeOH (50 mL)

and H,0 (20 mL) then warmed to reflux for 18 hours. The reaction was cooled, concentrated,
treated with H,O and extracted with CH,Cl, (3 x 50 mL) then dried through a cotton plug.
After concentration, the residue was chromatographed to provide brown soiids. (1.9 g, 71%).



described in Exanple 18A-D. 'H NVR (400 MHz, CDC13) 8 7.74 (s, 1H), 7.52 (s,
1H, 7.14 (s, 1H), 3.90 (dd, J=7.5,2.0 Hz, 2H), 3.04-2.97 (m 4!-')5’0&%526@12
(dd, J=12.8,2.3 Hz, 2H), 2.42 (m 1H, 2.19 (m | H), 1.98 (d, J=10. :
1H, 0.93 (m 6H). APCl M5 me256.2 [(M+ 1)']. np 147-150 C (subl,). 150
E C 1005 -53 EXAMPLE 20 6- METHYL-7-1 SOBUTYL-5, 7, 13- TRI AZATETRACYCLO 9 3 1
Q2' 6 04- ~PENTADECA- 2(10), 3,5, 8- TETRAENE HYDROCHLORI DE A) 6-Meth | -7-isobu

| -5,7,13-triazatetrac clo 9.3.1 02-1. 04-48- entadeca-2 10). 3.5, 8-
tetraene-13-carboxylic acid tert-butyl ester

4- Am no- 5-i sobutyl am no-10-aza-tricyclo[6.3 1.02.7 ]dodeca-2(7), 3,
5-triene-10- carboxylic acid tert-butyl ester (250 ng, 0.74 mml) fr

Exanpl e 19BTWAS dis@0iGred, (NHgERCD-I36(11EDNM’R)(4@deH@@C|§[1%7r@9) safg treated with

1- et hoxyet | l.e he reactlon p oceeded
as in Exa %éeyg{é%( -gl%% %nthé%%&B ﬂgdz Ut 51'1111”06{1‘4 yHY 6CMsroeizde (Wroduct ( TLC
3% MeOH/ CH2CI 2 (NH3) R 0.57) B)

6- Metal -7-isobutyl-5,7,13-tri azat et rac%%&{D%E:;)zl 0210 O'4_9 entadeca-2(10
,3,5,8- tetraerte h¥drochl ori de —_—

6- Met hyl - 7- i sob EMETHY &7 PROAYL dizaat 2TRIAZHTE THAC Y LDI92 1 50 08y peiierdeca- 2( 10)

, 3,5, 8- tetgl’(%@% BlﬁEWé?@@W[bF@oé‘ﬁt@mbgrt butyl ester was™conver o the
title corrpoun in Exanple 12E. APCI M5 W 270.3
[(M+ 1)'] o 3 Binitee- 103 atricy cle{f ANPIHo Qe cT-2 PHEEMend, 18-carboxyiic acid ten-

13- TR AZATIET@Y&LO 9.3.1 0210.04-8 PENTADECA-2 10 TETRAENE ORI DE
Utilizing the rredggds described in anpl e 18A, 4,5-dinitro-10-aza-
tricyclo[6.3.1 TB‘Bd @22 5cyyiol§ 3.4 r]F@ﬁéa 20).2&nirory (12 @ciel heolt st yl

ester and afidd 'ﬁe 4Aﬁ§d5>ane CEWEN drRCrla@d with saturated aqueous Na m

4- phenyl aanqmg rgdg 0 ?%@ Itr| cl oi ) 1.027] djc:due 28?37f°§'°§ mé?‘ne 10-

car boxyl i ¢ aci {§Fogyd 451 H Rols$ MACH héferossinang I’EJIJGpthEThI s

was t hen cmmm iteatediite H,O { be mt pauauirsctet wih Z0RE8 (4 e B! Badsndagsyi bed in

Exanpl e 18Bydred: conkdni¥Rq (490 hM#atographed to provide product (1.9 g, 71%). (TLC 30%
EtOAcihexanes (NH,) R; 0.56). 'H NMR (400 MHz, CDCly) & 7.7 (br s, 1H), 7.72 (br s, 1H),

4.08 (m. 1H), 3.92 (m. 1H), 3.39 (br s, 1H), 3.27 (br s, 1H), 3.25 (m, 1H), 3 18 (m_ 1H), 2.46
(m, 1H). 2.02 (d, J=11.0 Hz, 1H).

B) 4.5-Diamino-10-aza-tricycle[6.3.1. O—ldodeca -2{7}3.5-triene-10-carboxylic  acid
tert-butyl ester

4,5-Dinitro-10-aza-tricycto[6.3.1.0° 'Jdodeca-2(7), 3,5-triene~1 O-carboxylic acid tert-
butyl ester (1.9 g, 544 mmol) was hydrogenated in MeOH 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
white solids (1.57 g, 100%). (TLC 5% MeOH/CH,Cl, (NH,) R, 0.14)

C) &-Methyl-5.7,13-triazatetracyclo[9.3.1 .Owgﬁlgntadeca—Z( 10).3.5,8-tetraene-13-
carboxylic acid tert-butyl ester (For conditicns, see; Segelstein, B. £.: Chenard, B. L.; Macor,
J. E.; Post, R. J. Tetrahedron Left. 1993, 34, 1897 )

4,5-Diamino-1O-aza-tricyclo[G.B.1.02'7}dodeca-2(7).3,5-triene-1D-t:arboxylic acid tert-
butyl ester (700 mg, 2.42 mmol) was dissolved in EtOH (10 mL) and acetic acid (HOAc) (1
mL) and treated with 1-ethoxyethylenemalononitrile (329 mg, 242 mmo!). The resulting
mixture was warmed to 60 "C and stirred 18 hours. The reaction was cooled, concentrated
treated with H,O and saturated aqueous Na,CO, solution and extracted with EtOAc (3 x 50
mL), then dried (Na,SQ,). After fitration and concentration, the residue was




DVSO-d6) 3 9.08 (1H), 7.78-7.57 (m 7H), 3.47-3.00 (m 6H), 2.23 (m 1H),
2.09 (d, J=11.5 Hz, 1 H. APCl MSs e 276.2 [(M+ 1)"]. np 210-2}3q G 7009
EXAMPLE 22

6- METHYL- 7- PHENYL- 5, 7, 13- TRI AZATETRACYCLO 9. 3. 1. 0" ' - 0. Ot ~i PENTADECA- 2 10

, 3,5, 8- TETRAENE HYDROCHLORI DE Utili zing the nethods described in Exanple 21
and Exanple 20, 4,5-dinitro-I|0-aza-

tricyclo[6.3,1. 02" 7] dodeca-2(7),3.5-tri@ge-10-carboxylic acid tert-butyl
ester and aniline were 1 5 DEC 2005 -54 converted to the title compound. 'H
NVR (400 MHz, DMSO-d6) 6 779 (s, 1H), 7.73-7 56 (m 5H), 7.32 (s, 1H),
3.46-2.99 (m 6H), 2.66 (s, 3H), 223(m 1H) 2.08 (d, J=11.0 Hz, 1H). APC
M5S mfe 290. @rcprﬁawgi‘aﬂh)e]i 1o povige bwe. so¥éA 2369 :

7- NEOPENTYL 55,7, 13- TRI AZATETRACYCLO 9. 31 B 0dS BAYERNEHCE (Nr R
2(10), 3,5, 8- TRAENE HYDROCHLORI DE Utili zi ng the nethods described in

Exanpl e 18A-D, 4D5- difliethg-7tiommem?. 13 tnazatetracyclo{g 3.1 050 28 B]%emadec? 2(10),3, % 8- yi

t | of 6. T0- Car boxy!
st ol and Rspere e RORE Rl oty g BT e L topcnohes Bae

precursor CeNg 8. 368)(M). (HC salt) mp >250 C. EXAMPLE 24

6- METHYL- 7- NEOP 7 T 2 c 3.1.0270.0
P~ENTADECA- 2( 10}@@%’”@ ?E%‘ﬁ%@ﬁ%ﬁ?%@ﬁ %ﬂ%’“@f’?ﬁa@i Bhg-Sebrigtaasetisus
descri bed i% b@géprp':]c@ tof-bytnlester, (83 9. - 27t mowol) Ovasz stirred |n 50% agueous NaOH
tricycl o[ 6.s3wierD rﬁCEhd 7 = SAr aci d tert-butyl
ycl of @, '1 eSS (1 )nL}?‘thgn Rr@ét@@@nthq c?o% 93? &Jd321 FPT“NNRy(4oo

ester and eo nt ne were converted

Mz, DMSO- J@ ’E"“’f"% o WMo 46 CzﬁOf(?s“OUEEH)\en mm (rbatecswnn HMNHpod dxtrtteit |

J=13.0 Hz, WZM)EIOA. 9ne( @rgarddhyer vad WwaBhedbwifh, 00 (d
0k St 1 8 (e

:J '11 mg 2225 6&@@%%&_&05?%'% otzs mmoﬁr%gr’s%or&eéa\wghzcb (NH3) R, 0.15), '

E) 6-Methyl-7-propyl-5.7.1 3-triazatetracyclo[9.3.1 .Ow.of'—alpentadeca-Z( 10).3,5.8-
tetraene hydrochloride

6-Methyl-7-propyl-5,7,13-triazatetracyclo[9.3.1.0* "°.0*®|pentadeca-2(10}.3.5. 8-
tetraene-13-carboxylic acid tert-butyl ester (90 mg, 0.253 mmol) was dissolved in 3N HC}
EtOAc (5 mL) and warmed to 100 °C for 1/2 hour. The mixture was cocled, concentrated,
slurried in EtOAc, and filtered to provide a white solid (25 mg, 34%). 'H NMR {400 MHz.
DMSO-dg) 5 9.56 (s, NH), 7.91 (s, 1H), 7.83 (br m, NH), 7.74 (s, 1H), 4.38 (m, 2H), 3.48 (m,

2H), 3.32 (m, 2H), 3.10 (m, 2H), 2.87 (s, 3H), 2.28 (m, 1H), 2.15 (d, J=11.0 Hz, 1H) 1.85 (m.
2H), 0.97 (m, 3H). mp 147-150 °C.

EXAMPLE 13

5.7,13-TRIAZATETRACYCLO[9.3.1.022 0*¥|PENTADECA-2(10).3.5,8-TETRAENE
HYDROCHLORIDE

A) 5.7,13-Triazatetracyclo[9.3.1.021% 0*8|pentadeca-2(10),3.5 8-tetraene-13-
carboxylic acid tert-buty! ester (For conditions, see: Segelstein, B. E.; Chenard, B. L.: Macor
J. E.. Post, R. J. Tetrahedron Lett 1993, 34, 1897.)

4,5-Diamino-10-aza-tricyclo[6.3.1 .02'7]d odeca-2(7),3 5-triene-10-carboxylic acid ten-
butyl ester (1.0 g, 3.45 mmol) was dissolved in EtOH (10 mL) and HOAc (1 mL) and treated
with ethoxymethylenemalononitrile (421 mg, 3.45 mmol). The resulting mixture was warmed
to 60 °C and stimed 18 hours. The reaction was cooled. concentrated treated with H,0 and

saturated aqueous Na,CO, solution and extracted with EtOAc (3 x 50 mL), then dried



6, 7- Ol METHYL-5, 8, 14-1 zATETRACYCL(Q( 10. 31. Oz-". (~-

EXADECAr 211, 3, 5. 7, 9- PENTAENE  HYDROCHLORI DE (Based on the fol | ow ngj BDEC 2005
procedure: Jones, R G ; MlLaughlin, K C Og. Syn. 1963, 4, 824.

Ehrlich, J., Bobert, M T. J. Og. Chem 1947, 522.)

4,5-Di am no- 10-aza-tricycl o[ 6. 3. 1.02. 7)dodeca-2(7), 3,5-triene-10-carboxylic
acid tert- butyl ester (100 ng, 0.35 mmmol) was warned to 80 Cin H20 (5
m.). To this butane 2,3- dione (0.034 ntf- 0.38 nmol) was added under N2 for
2 hours. The reaction was cooled to roomtenperature and extracted with
EtOAc (3 x 40 m ). The conbined organic |ayer was washed with Hz0 (2 x 30
m), dried (Na2SO ), filtered, concentrated and chromat ographed on Silica
gel to provNaSOan 6ftér {iiaton mgy coQRMystioThee otdidusasadcmePbigdphdy N ERle MEOH

(5 rnL) an lo 4 X o t ncent r at ed.

Recryst al | %Q%WW?%%”’?/?SQHE&%5”3@%@?"§Haﬁa‘Nﬁir§'e%%53Mer (50 nmg, 439%.
(TLC EtOAc Rr 0.14). '"H NWR (400 MHz, DIVISOd6) 150EC2005-558 7.85
(s, 2H), 350<g:_r)§mmzat§ra% g 4 o3 40 ddends k2 D e 2H).
2.64 (s. 6 m g APCI
MB m e 340 3 [ (M+13rinapateaeusplos. 12{8 5 Spentacera- A@A}rmmamn@m@arsm@w- .0 -9

HEXADECA- 2 adid te@b@tyﬂe&erpﬁgg'ﬁgmgﬂeﬂm % eca 2/ l}we gelgo?s descrifed in

1- (4, 5-Di arni no a cl

1)-2, 2, 2- tFr“?’F’EJ%%gE @FHMhdﬁé‘J MHeszOBS&"ﬁu%HbU 106 asa2il). Bedbrod, BH). 3.3 (d,
3.1.02. ]doelezcaHi(zFi) 3.1, (eDtpisedy; @y Yiad R, B4y 21 b4 i huor o

8. 70 mmol) Z%ﬁ}\p Qqq%n d, in I\/EO—|T(30Tn1) ungée{rd up’("ﬁ@z ellis_i:q) ovgﬂrs(r%isd(c}bz
(300 ny of C-After 2.5 hours the reaction was filtered
through a Celite pad and rinsed with MeOH (30 m). The solution was
concentrated to a light brown oil whi allized (2.42 g, 96% . (TLC
10% MeOH/ CH2CI 2 Rf 0.56). APCI MS me . + 1)j. np 129-131 C. B) 1
X5, 8, 14- Tri azat ¢MEIEYEHD] 1BTRIAZATBTRACYAD %mél@@é—ieernm@:ﬁzﬁm% faene
-2,2.2- trn—ﬁ-wm;,qpoﬁgcng@ﬁ@gm 5-Di am no-1 O-aza-tricyclo[6.3.1.02.

7]dodeca 2(7), 3, b-trien-10-yt { 2,2.2-trifluoro-
Utilizing the methods described in Example 120, 5.7.13-

triazatetracyclo[9.3.1-.02"°.0“'°]pentadeca-2{10},3,5,8-tetraene-13-carboxylic acid tert-butyl
ester was converted to the title compound by reaction with iodomethane followed by
deprotection as described in Example 12E. 'H NMR (400 MHz, 0,0) 8 8.97 (s, 1H), 7.71 (s,
1H), 7.67 (s, 1H), 3.94 (s, 3H), 3.48 (m, 2H), 3.33 (d, J=12.2 Hz, 2H), 3.14 (d, J=12.2 Hz, 2H),
2.34 (m, 1H), 2.03 (d, J=11.5 Hz, 1H). APCI MS m/e 214.2 [(M + 1)"].

EXAMPLE 15
6-METHYL-5.7,13-TRIAZATETRACYCLO[9.3.1.0% 0*4|PENTADECA-2(10),3.5.8-
TETRAENE HYDROCHLORIDE

6-Methyl-5,7,13-triazatetracyclo]9.3.1.0>'°.0*jpentadeca-2(10),3 5 8-tetraene-13-

carboxylic acid tert-buty! ester was converted to the title compound by the methods described
in Example 12E. 'H NMR (400 MHz, DMSO-d,) § 9.40 (br m, NH}, 7.77 (br m, NH), 7.70 (s.
1H), 3.44 (m, 2H), 3.30 (m, 2H), 3.05 (br d, J=11.0 Hz, 2H), 2.79 (s, 3H), 2.23 (m, 1H), 2.10
{d, J=10.8 Hz, 1H). GCMS m/e 213.5 (M™).

EXAMPLE 16
6,7-DIMETHYL-5,7, 13-TRIAZATETRACYCLO[9.3.1 .02‘—19—.2“—8]13 ENTADECA-
2(10),3,5.8-TETRAENE HYDROCHLORIDE
Utilizing the methods described in  Example 12D, 6-methyl-5.7 13-
triazatetracyclolg.&‘!‘02"°.O“"’]pentadeca-2(10),3,5.B-tetraene-13-carboxylic acid tert-butyl




et hanone (500 ng, 1.75 mmol) was stirred in THE (2 m ). This m xture was
treated with H2O (2 nlL) and gl yoxal sodiumbisulfite addition corrpgujnﬁiEC 2005
hydrate (931 ng, 3 50 nmol) then stirred at 55 C for 2.5 hours

reaction was cooled to roomtenperature and extracted wth EtOAc (3 x 40
m ). The conbined organic | ayer was washed wwth H2O (2 x 30 m), dried
(Na2SQq), filtered, concentrated and chromat ographed on Silica gel to
provide an off white powder (329 ng, 60% . (TLC 25% Et OAc/ hexanes Rr 0. 40).
nip 164-166 C C) 5, 8, 14-Triazatetrac clo 10.3.1.02--1-.0-hexadeca-2 11
,3,5,7,9- entaene hydrochloride 1-(5,8, 14-Triazatetracyclo[10.3.1. 02."

04 9]hexadeca 2(11),3,5,7,9-pentaene)-2,2,2- trifiuoro-ethanone (320 ny,

1. 04 nmol ) eSksWaS FPRYeaEd it e GHe (RrmPourid) b;andacmbeamdmwbmharléla%%o( 2¢1 ny,

2. 08 mmol ) gdprotdddeh T 70 C for hour s,
t hen conce?\tpfbét ed, Gtg? gsadt?rtééd %étlﬁm%th Hmﬁﬁfm@h% E’&"@Pé% ) iR @H’é'dj 2 (3 x
10 ). The84 6r §ahi &2I(yBrNaZ 72ifs ad). BISOdsgi) a3 aDim. ) . 260 AR A), QAIGRNT T at ed

to give a 1Hyght2 yelhow i (4 -83%), . wWh |eduon standi ng (np
138-140 Q) Th| §ymat gl‘l al \/\/asﬁglggf';l‘jvg?it{?Hﬁ 1%8—1&?%’% 228€rlﬁ\éfedlmh 3M

HCl / Et OAc ?(Zé - concentrated and azeotroped with MeOH 1 5 DEC 2005 -56 (2
X 20 rnL) to gi ve solids which were recrystallized fromMO{/E,Oto afford

product as a white solid (208 ng, 979 . (TLC 5% McOH?CH2CI 2 (NH2) R, 0.26).
"H NVR (400 MHz, CD3OD) 8 8.94 (s, 25_(,"\_%’_527(5 2H), 3.70 (rn, 2H), 354

(d, J=12,5 Hz, 2PROPSL3S, 1GJRIMT§AC|T|@LO[%@1O@*@]P(EWTAE’%A-EEOE§S(BC‘ J=11.0
Hz, 1H). ) 225-230 "C DR

n-1YL-5, 8, y ! 10. 3.1.02-" EXADECA 2(11 . 3,5.7,9- PENTAENE
OCHLO?I DE 5, 8 4iigeg azdbet r avsprelde[ 10de8erdbed  in Example 12D,

13-
A

e o AR, (Wl AP b e
80 C for FSKbUfeS qefwenesiaty thentitkasomraune cbyi meaatiove tuth , 1od®dﬁak@$¢l%w€&“%?‘t pH
-11) atnd esﬁrb@eﬁca%sv\aésbndée@ﬁexarﬁ&@19é 9aqinfuk WS Mwasolﬂéb OS {0827 (s, 1)H’)
concentrated and 1 797 (s 1H), 7.85 (s. 1H), 7.83 (br m, NH), 4.43 (m. 2H), 3.49 (m, 2H), 3.33

(m, 2H), 3.08 (m, 2H), 2.28.(m, 1H), 2.15 (d, J=11.0 Hz, 1H), 1.92 (m, 2H), 0.93 (m, 3H). APCI

MS m/e 242.2 [(M + 1)]. mp 170-171 °C (subl.).

EXAMPLE 18
7-BUTY|.-5.7,13-TR|A2ATETRACYCL0[9.3_1.owgﬂ]PENTADEc:A-z(10}.3.5.8—
TETRAENE HYDROCHLORIDE

A) 4-Butylamino-5-nitro-10-aza-tricyclo[6.3.1. 0—]_0deea-2{?) 3.5-triene-10-carboxylic
acid tert-butyl ester (For conditions, see: Senskey, M. D.; Bradshaw, J. D.; Tessier C. A.-
Youngs, W. J. Tetrahedron Lett. 1995, 36, 6217.)

4,5-Dinitro-10-aza-tricycio[6.3.1 .02'7]dodeca-2(7),3,5-triene-‘l O-carboxylic acid ten-
butyl ester (500 mg, 1.43 mmol) and 1-butylamine (1.42 mL, 14.3 mmol) were combined in
THF (5 mL) and stirred 4 hours. The mixture was diluted with EtOAc (50 mL) and washed
with H,0 (3 x 30 mL) then dried (Na;S0,), filtered and concentrated to an oil. This oil was

passed through a Silica ge! filter column to remove baseline impurities eluting with 30%
EtOAc/hexanes (510 mg, 1.41 mmol, 99%).

B) 4-Butylamino-5-amino-10-aza-tricyclo[6.3.1 .Ozi]@eca-.?(?),a, 5-triene-10-
carboxyilic acid tert-butyl ester

4-Butylamino-5-nitro-10-aza-tricyclof6. 3.1.0% "Jdodeca-2(7), 3 5-triene-10-carboxylic
acid tert-buty| ester (460 mg, 1.27 mmot) was treated with ammonium formate (850 mg, 12.7




chromat ographed on Silica gel to provide a yellow solid. This was stirred in
MeCOH (2 mM-) and treated with 3N HO EtOAc (2 nL). After concentiﬁmﬁgn[ﬁhe
solids were recrystallized from MOH Et20 to afford product as a
solid (70 nmg, 27% . (2% MeOH/ CH2A 2 (NH3) R, 0.47). 'H NWR (400 MHz, CDC13)
8 8.71 (s, 2H), 7.80 (s, 2H), 3.37 (br s, 2H), 3.03 (m 2H), 2.47 (m 2H),
2.32 (m 1 H, 2.18 (br s, 3H), 1.84 (d, J=11.0 Hz, 1H). APCI MS nie 226.2
[((M+ 1) ]. np >250 C. EXAMPLE 28 5- O¢&-7, 13- Dl AZATETRACYCL((9.3.1.0-1 O -
P] ENTADECA- 2(10), 3, 6,8- TETRAENE HYDROCHLORIDE A) 2,2,2-Trifluoro-1- 4-h
drox -5-nitro-10-aza-tric clo 6.3.1.0, 7ldodeca-2(7),3.5-trien-
10-yl)-ethanone 1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.02-7]dodeca-2(7),
3, 5-tri en- 10mp)) Bo@ 10%PAIOHHE U bg) BtIETIONE) :ﬁ@p%woug%b%éréﬁ%@%) 1and. pot assi um
10 nm

acetate (K ( , ; | ) were dissolved in and' war ned
with stirr iqﬁ%)etd o‘arfgﬁrgé %g"r‘elfgy%c’ﬁér%?‘cefﬁ@e?ﬁ xkGr elig grerec beated! vaihcbatliratert ed

wi th H20 ( Beeds-Na€Respletionr extreael witit hHﬁﬂ%}Et@%Uﬁg@ﬂ@os?( tr%‘noa%nr L The
SA4), fi

organi c | ay®keN&s wagglgeaq Wik o3 X 20 m.), dried (Na ered and
concentrat ed aﬁrll\% %UI‘I fi ecf lgyJac”ﬁ(%rr%%)er aphy to give an oil (575 ngy, 70%.

(TLC 50% Et OAc/ hexanes (NH3) Rf 0.56) 1 5 DEC 2005 -57 B)

2,2,2-Trifluoro-gy (4-BuyAE 04 2sat Db A7t fascycl o[ 6 3 1 |
Qz-" Lodeca- 2(7) 3, 5- [T en-10-V1 )-'g@ﬁgﬁoﬁe& §#peiNadeta-210)3.5 8 tetragne-13- |
2,2,2-Trifl lif 2pid et €5-nitro-1 0-aza-tricyclo[6.3. 1, 02'7

dodeca- 2(7), 3,4-Butflsmiae-skbningddatl 7 | A
%ygrgggnag %)g. i 4%{%%5@25? anﬁzﬁzzt%éoh%?)ﬁg%é{'gt %F g%a-zég's)?s'tg%)%ﬁol%‘?%de@ (80 nm)
for 1.5 hodrg 'tk fasféf ‘f Qd"9: Hreg UGRC'A e Fissadvegan ERpR(20ongemtinadad2 g Whi t e
sol i ds (45@ngntreat86th e(hTGkﬁqéS%dVb@aib%@é%s(eNhghEﬁ mPn8) The HLIVR (_74(%0 MHz,
CD3CD) 5 6,67 iy 1H, 3.7 TRy T35 7RSO 3l 51
(m 1)1- 1), “’5‘%”?‘%’; mfﬁ)%!ﬂrﬁ’. é’ﬂe% &%%ﬁfﬂ'ﬁ rQaC‘Pa,(Wrgsﬁqgfds Cmqenléiﬁd. t@@@; n 6286

(M). O 2wthpqend ralertss BafGuona,(0; idhdirbmat Bradkd ¢ih cloALa-dsohduen§n#adeca
2(10), 3, 6, 8ried (Na,SO,). After filtration and concentration, the residue was chromatographed to
provide a yellow oil. {400 mg, 88%). (TLC 5% MeOH/CH,CI; (NH,) R, 0.70).

D) 7-Butyl-5,7 13-triazatetracyctof9.3.1 ‘Om;t_)ﬂlpentad eca-2(10),3.5 B-tetraene
hydrochloride

7-Butyl-5,7,13-triazatetracyclo[9.3.1.0"°.0*!|pentadeca-2(10), 3,5 B-tetraene-13-
carboxylic acid tert-buty) ester was converted to the title compound by the methods described
in Example 12E. "H NMR (400 MHz, DMSO-ds) 3 9.93 (brs, NH), 9.68 (s, 1H), 7.99 (s, 1H},
7.92 (br m, NH}, 7.87 (s, 1H), 4.50 (m, 2H), 3.49 (m, 2H), 3.30 (m, 2H), 3.08 (m, 2H), 2.26 (m,

1H), 2.15 (d, J=11.0 Hz, 1H), 1.88 (m, 2H), 1.32 (m, 2H), 0.82 (t, J=7.0 Hz, 3H). APCI MS my/e
256.2 [(M + 1)"]. mp 204-208 °C.

EXAMPLE 19
7-tsobutyl-5,7,13-triazatetracyclol9.3.1 .Omgﬂlpe ntadeca-2(10),3,5,8-tetraecne
hydrochloride
4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3 6-triene-10-carboxylic  acid  tert-

buty! ester and isobutylamine were converted to the ftitle compound utilizing the methods
described in Example 18A-D. 'H NMR (400 MHz, CDCly) 87.74 (s, 1H), 7.52 (s, 1H), 7.14 (s,
1H), 3.90 (ud, J=7.52.0 Hz, 2H), 3.04-2.97 (m, 4H), 2.70 (dd, J=12.8,2.3 Hz, 2H), 2.42 (m,
TH), 2.19 (m, 1H), 1.98 (d, J=10.5 Hz, 1H), 0.93 (m, 6H). APCI MS m/e 256.2 [(M+ 1)) mp
147-150 °C (subl.).




tetraene -ethanone (CGoldstein, S. W; Danbek, P. J. J. Het. Chem 1990, 27,
335.) 2,2,2-Trifluoro-1-(4-hydroxy-5-amno-|l 0-aza-tricyclo[6.3. 1 3%@ 2005
)dodeca-2(7),3,5-trien- 10-yl)-ethanone (150 ng, 0.524 mmol), tri
orthoformate (0.19 nm_., 1.73 mml), pyridiniump-toluenesulfonic acid (PPTS,
18 ng, 0.07 mmol) and xylenes (10 nL) were conbi ned under nitrogen and
stirred at 135 C for 18 hours. The m xture was cooled, treated wth H20 and
extracted with Et OAc. The extracts wereS#ried (Na2SO4), filtered,
concentrated and purified by chromatography to give an oil (110 ng, 71 %.
(TLC 20% Et OAcl hexanes R, 0.40) D 5-Oxa-7,13-di azatetrac cio

9.3.1.02-10. 04=a) ent adeca-2(10), 3,6, 8-tetraene hydrochl ori de
2,2,2-Trifluoro-I|-(5-oxa-7, 13-di azatetE@MEﬂEﬁ@ 3.1.02,1

04. a pent adeca- (B} .- ﬁ:sﬁaa I : 20,3 S
stirred in_MOHT Lhe(q' }le 8 'g% O.E—ZrDé.- .u.dr \Qﬁ H20 (2
m.). The st&+red-F : concentrated to
solids, diluted with H20 and extracted with Et OAc (3 X 40 m.). The product
was extracted i 1L ‘1bN HCI solutlon(2x40 pL), which was washed with

Et OAc then neut¥ : sEN; é&mm@ec@m@s@m 10.
The productetnaerse- wtzra&pl&(bmd\nm b’ut)&'fe@éﬁ (3 X 40 mL), dried (Na2S(4),

concentrated an raphed_ on Si el, to produce an oil. (TLC 5%
McOHI CH2Cl 2 (N 5‘*&585%8%1 @ﬂ%qi’)ﬁa‘%é%c"}g? %g& ogeqar e ARG BT eat ed Wi th
3N HCl  Et Oparb@dlicragid tehéntyl asmnczémmgaoedmnmumrromamrmeagmgwg&@d nﬂsﬁﬂ 2 and
saturated wgt f r h oduct was col | ected

filtrati onW( SQLPQMH% ﬁr{'—'ﬁl\i\/éﬁr(e%%g m %f)@’gbfleﬁe@'%?”' rde (8Hpg. D§.>/70 (s,
1H), 7.65 el E?he rgactign prpreetiel as in 3@3"('%? 1M1Bh326®wédwoﬂ<eal21p§adﬂbrlyZcH) 2. 47

(m 1H), Bro&éebﬂéduclgﬂl: B Iv\%orcﬂer—l‘b mﬁﬁ"fh égﬁz me 201.03 [(M+ 1)']. 1 5 DEC
2005 -58 EXAMPLE 29 METHYL - 5- ATETRACYCng 31iD0<-8

PENTADECA- 2 10 . 3, 6, 8- TETRAENE HYDRCIZHLCRI DE A) 2,2,2-Trifluoro-I-(6-nethyl

tetraene hydrochioride

6-Methyl-7-isobutyl-5,7,13-triazatetracyclo[9.3.1.0* '° 0*®|pentadeca-2(10),3.5.8-
tetraene-13-carboxylic acid tert-butyl ester was converted to the title compound by the
methods described in Example 12E. APCI MS m/e 270.3 [(M + 1)’} mp 128-130 °C (subl.).

EXAMPLE 21
7-PHENYL-57.13-TRIAZATETRACYCLOJ9.3 1 0> 0*YPENTADECA-2(10),3,5.8-
TETRAENE HYDROCHLORIDE

Utiizing the methods described in Example 18A, 4, 5-dinitro-10-aza-
tricyclo[6.3.1.02'7]dodeca-2(7),3,5-triene—10-carboxy|ic acid tert—bﬁtyl ester and aniline were
converted to  4-phenylamino-5-nitro-10-aza-tricycio[6.3.1 .02'7}dodeca-2( 7),3,5-triene-10-
carboxylic acid tert-butyl at 75 °C for 4 hours in the coupling step. This was then converted to
the title compound utilizing the methods described in Exampie 18B.C,D. '"H NMR (400 MHz,
DMSO-de) & 9.08 (1H), 7.78-7.57 (m, 7H), 3.47-3.00 (m, 6H), 2.23 (m, 1H), 2.09 (d. J=11.5 Hz,
1H). APCI MS m/e 276.2 [(M + 1)°). mp 210-213 °C.

EXAMPLE 22

6-METHYL-7-PHENYL-5.7,13-TRIAZATETRACYCLO[9.3.1.0%2 0*4PENTADECA-
2(10),3,5 8-TETRAENE HYDROCHLORIDE

Utilizing the methods described in Example 21 and Example 20, 4,5-dinitro-10-aza-

tricyclo[6.3,1.02‘7]dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester and aniline were



2(10), 3,6, 8-tetraene) - et hanone

2,2,2-Trifluoro-I|-(4-hydroxy-5-am no-10-aza-tricyclo[6.3.1. 02 15 DEC 2005
7] dodeca-2(7), 3,5-trien- 10-yl)-ethanone (150 ngy, 0.524 mol), tri % F

ort hoacetate (0.34 ni, 1.83 mml), pyridinium p-toluenesulfonic aC|d (PPTS
20 mg, 0.08 mmol) and xylenes (10 nL) were conbi ned under nitrogen and
stirred at 135 C for 18 hours. Wrkup, isolation and purification as in
Exanpl e 28C provided the title conpouneb4(90 ng, 55% . B~

6- Met hyl - 5- oxa- 7, 13-di azatetracycl 0[ 9.3 1 02,010. 044-8 entadeca 2 10
,3,6,8-tetraene hydrochloride 2,2,2-Trifl uoro-1-(6-nethyl

5 oxa-7, 13-di azatetracycl o[ 9. 3. 1. 02 10. 04. 8] pent adeca-

2(10), 3, 6, 8CtWETHEANE-1EE hempved ( FONNE, (400 BOz rombd-dnas; &t squp7|7@ AROH (5 i)
and treat edsywyt n H20 ( he stirred

gy W@ss@@%é%’? B0 0T b at ne iRt @or=sait s THuPGL ed

m xture was war med

with H2O an¥S&xe Pt WM i § mr298¢C(3 x 40 nl). The sol ution was dried
(Na2SO™4), concentrated, and chromatographed on Silica gel to produce an
oil. (TLC 10% MeOH' CH2Ql 2 (NH3) R 0.18). "H NWR (free base) (400 MHz,
CDCI3) S 7.40 (s, 1H), 7.26 (s, 1H), 8XOHPPERY (m 4H) 2. 72 (d, J=12.8 Hz,

2H), 2.59 (s, 3H)- NE@PE@T\(L”S?%*)TRM&AQ%TRA@YCQ% Ebz'fdzoﬂﬁ oi | was

di ssol ved i 1 ] % bj@aééﬁ ﬂtn 3IN_H centrated

stirred in urated with hexanes After 18 hours,
the pr oduct wasitdigihg etiteedmbthodid | betib@ (W10l 384 AP s ME, e 215, 2 [(M
Pl e Vg

022 7 pooRdI30p > LSRR s g A -?le“égé%ﬁfm@m e e 3

2, 2, 2- Tri f Ingopentylaniize Wsrel cowgréd @rthettic kOmagiant njagy e9£r§or5‘b hg@ﬂﬁa 2(7),
enzoy

3,5-trien- (ﬂ{@r%l,t)mgg@n@ne (150 ng, 0.524 mol | uoro
(0.07 m., 0.57 1), pyridiniump-tol uenesulfonlc acid (PPTS, 20 ng, 0 08

mol ), pyridine (0.046 nL, 0.576 nmol) and xylenes (5 nl-) were conbi ned
under nitrogen and stirred at 135 C f gy hours. After 24 hours,

addi ti onal PPTS (5 1). . Was added and ‘t‘h‘e*n'at—e'rl al stirred at 135 C for an
addi tional 24 Féth! bV ae B RACATETRA 31aF0e RENGADRA Y DBy, 0. 375
nmol ) whi CHETWQ\IEH‘HDRD):EL@I@OS

Utilizing the methods described in Example 21 and 20, 4,5-dinitro-10-éza-
tricyclof6.3.1.0*"|dodeca-2(7),3,5-triene-10-carboxylic  acid tert-butyl  ester  and

neopentylamine were converted to the title compound. 'H NMR {400 MHz, DMSO-d;) § 7.31
(s .1H), 7.27 (s ,1H), 7.02 {br s, , NH), 4.41 (t, J=13.0 Hz, 2H), 3.90 (s, 3H), 3.47-3.26 (m, 6H),

2.20 (m, 1H), 2.00 (d, J=11.5 Hz, 1H}, 0.90 (s, 9H). t-Boc precursor APCI MS m/e 384.2 [{M +
1}*). mp >250 °C.

EXAMPLE 25
6.7 DIMETHYL-5814- TRIAZATETRACYCLO[10.3.1.02" (PHEXADECA-2(11)3.5.7 S-PENTAENE
HYDROCHLORIDE (Based on the following procedure: Jones, R, G- Mclaughtin, K. C. Org.
Syn. 1963, 4, 824. b) Ehriich, J., Bobert M. T. J. Org. Chem. 1947, 522))
4,5-Diamino-1o-aza-tricyclo[s.a.1.02-’}uodeca-2(7),3,5-tnene-1o-carboxync acid ter-
butyl ester (100 mg, 0.35 mmol) was warmed to 80 °C in H,O (5 mL). To this butane 2,3-

dione (0.034 mL, 0.38 mmol) was added under N; for 2 hours. The reaction was cooled to
room temperature and extracted with EtOAc (3 x 40 mi). The combined organic layer was
washed with H,0 (2 x 30 ml), dried (Na,S0Q,), filtered, concentrated and chromatographed on
Silica gel to provide an oil (120 mg, 100%). The oil was dissolved in 2N HCI MeOH (5 mL) and
warmed to reflux for 30 minutes, then concentrated. Recrystallization from MeOH/EL,O
provided a white powder (50 mg, 43%). (TLC EtOAc R 0.14). 'H NMR {400 MHz, DMSO-dg)



-59 conbined with Na2CO3(s) (80 ng, 0.75 mml) in MeCH (5 nL) and H20 (2 nlL)
and heated to refiux. After 3 hours, the reaction was cool ed and il[ﬁ:eﬂ
with water then extracted with CH2Cl2 (4 x 40 nL), dried through Ct Pﬁ
pl ug then chromat ographed to renove baseline inpurity (5% MOHICH2C 2
(NH3)). The crude material was treated with excess 3N HO Et OAc and
concentrated, then dissolved in a mninmumof MOH and the sol ution was
saturated with Et20 and stirred. After $birring 4 hours the product was
collected by filtration (85 ng, 68%. 'H NVR (400 MHz, CD3CD) 5 7.99 (m
2H), 7.59 (m 1H), 7.36-7.23 (m 2H), 6.82 (s, 1 H, 2.99 (m 4H), 2.78 (m
2H), 2.35 (m 1 H), 1.96 (d, J=10.5 Hz, 1 H. APC Ms nme 313.1[(M+ 1)'].
rrp 125- 130 €7.€8(hl2H), 3. 5SEXANPRE), 3B2 (d-JEHL ORE 40 - AZAERIGYE G @H§3 2lgs %@

, 5" TVENE - | dod 2
313, S DR OE e o Fo i R o M Ao et B (c:uc?) ® s

prepared as follows: CuSO™4 (4.3 g) and NaCl (1.2 g) were dissolved in hot

H20 (14 mL). sodium bisulfite (NaHSO) g8 d sodi um hydroxi de (NaOH)
(690 ng) were dissolved in H2O (7 ml) to the hot acidic solution
over 5 minutes. 5.31&TRIEATETRAE ¥EL Qif-3. & 05 0P e wBES ALd(k 1) arsero-apdTa@ghed Wit h

water. 1-(4+4¥&RdcAcd®naza-tricyclo[6.3.1.02,7] d odeca- 2(7 ), 3,
5-trien-10-y I7)-2,2,2-t rifluoro- ethanop7 (460 ng, 1.7 mmol) was dissol ved
in H20 (2 m) and) t@ddisminariBazastricvalol§ 71 Dinigotiecand(]). 4 hisien-00ol-ed L10Mdr and
treated w tdthamopsl utlon of sodiumnitrite (NaNO2) (275 ng) in H2O (1 nl)
dropwi se. To the r4255f§ %}rﬂg sol uti on_was, added a CuCl (202 ng, prepared as |
described above 4 BARHEFatiy (o2 4Rt poodetE-HON3. ShlentIPuhr2@E2-wierever 10

m nut es (gwaemé (ﬁw one. 70bersvesy nydiienstes i Meda @8It h@d@#@%éﬁ?é FBS’ert 0 60 C
for 15 m nLgfgaH ( §2§9‘(%/§ 1@)% r%gmte erature and exfr

Et OAc (4 x A% AP/ ey TGP NIED dSaNcuEsHBe reastion wen filkees fPWOFﬁ'bFed and
concent r at éi?hlemaarand)nmsem:tb Me@s(3Dink) dihe doflutunottgcoBeebirbted @ éJngh b@wn lbgnove
basel i ne [ quéh es g n ol 470 ng,
95% . B) 4 m%‘Igh(?clrhodr%lc?-ia‘ﬂ)lz'lejt}a(lzzgtg 82%{50?@@‘%{ H@S{a@é a&%()fwoi“@g ’t"% é[w*

hydr ochl or i'¢& MPL13843¢f-or 0- 10- aza-tri cycl o[ 6. 3. 1. 02.7)dodeca-2(7), 3,
5-trien-10-yl)-2,2,2-trifluoro

B) 1-(5.8,14-Triazatetracyclo{10.3.1.0%" 0*%|hexadeca-2(11).3,5,7.9-pentaene)-2.2.2-
trifluorp-ethanone

1-(4,5-Diamino-10-aza-tricyclo[6.3.1 .02'7]dodeca-2( 7},3,5-trien-10-yl}-2,2.2-trifluoro-
ethanone (500 mg. 1.75 mimol) was stirred in THF (2 ml). This mixture was treated with H,0
{2 mL) and glyoxal sodium bisulfite addition compound hydrate (931 mg, 3.50 mmol) then
stirred at §5 °C for 2.5 hours. The reaction was cooled to room temperature and extracted
with EtOAc (3 x 40 ml). The combined organic layer was washed with H,O (2 x 30 mi), dried
(Na,S0Q,), fitered, concentrated and chromatographed on Silica gel to provide an off white
powder (328 mg, 60%). (TLC 25% EtOAc/hexanes R, 0.40). mp 164-166 °C.

C) 5,8,14-Triazatetracyclo[10.3.1 .Dzﬁ;gi—slhexadeca-z(‘l 1).3.5,7.8-pentaene
hydrochioride

1-(5.8,14-Triazatetracyclo[10.3.1.0%".0**|hexadeca-2(11),3.5,7 9-pentaene)-2.2, 2-
trifluoro-ethanone (320 mg, 1.04 mmol) was slurmmied in MeOH (2.0 ml} and freated with

Na,CQ, (221 mg, 2.08 mmol) in H,0O (2.0 ml). The mixture was warmed to 70 °C for 2 hours,
then concentrated, treated with H,O (20 mL) and extracted with CH,Cl, (3 x 10 ml). The
organic layer was dried through 2 cotton plug and concentrated to give a ght yellow oil (183
mg, 83%) which solidified upon standing (mp 138-140 °C). This material was dissolved in
MeOH (10 mi), treated with 3M HCVEtOAc (3 ml), concentrated and azeotroped with MeOH




et hanone (470 ng, 1.62 mmol) and Na2CO3 (344 ngy, 3.24 mol) in MeOH (30 i)
and HO (10 nL) were heated to reflux. After 2 hours, the reacti W28 2009
cooled and diluted with water then extracted with EtQAc (4 x 40 ; dried
(Na2S™4), filtered and concentrated to a yellow oil. The crude material was
treated with excess 3N HCl Et OAc and concentrated, then 1 5 DEC 2005 -60

di ssolved in a mninmmof Cl-12C12 and the solution was saturated with
hexanes and stirred After stirring 4 hébrs the product was coll ected by
filtration (155 ng, 42% . 'H NVR (free base) (400 MHz, CDCI3) 5 7.15 (m
2H), 7.09 (d, J=8.0 Hz, 1H), 3.00-2.94 (m 4H), 2.68, (m 2H), 2.38 (m
1H, 1.92 (d, J=10.5 Hz, 1H). "H NWR (HO salt) (400 MHz, DVsO-d6) 5 7. 30-
7.20 (m 3Hg,x B B0-18.916 spids \Bhdh, wete 3atr(smllizddHrom MBBED 1 3hdrd Qrdder skH) . APC

M5 me 194. )

10- AZATRlCY"J(Q_I&[sg\%mJs > 55 %EE&Z“Q HCHefln (N BoBEEh- 211 7YMB, BOSTAIHEN- 4- YL

CYANI DE HYDH&OH) ORI BEs. &) &J%Aﬂs I2ddc£~7:DO(~"a2H} t3r540(y!cﬂ=d[26 . PH)23.35 |d. deteca- 2 7

\3 5 o SRk 2o 21 (40k6h SHNORPRENS o1 ) mp 22520

5-trien-10-yl)-2,2,2-trifluoro- ethanone (500 ng, 1.85 mvol) was di ssol ved

in HO (5 m-) and concentrated H2SO4 E%Mﬁi@é‘? (0.5 rrL) then cooled to 0 C

and treated with a sol ustsl on of SOdI um _ 'NaN02) (140 ng, 2.04 mol)
afals: : £ LS Heh-tles SRRYISPENRAENE] N H2S04

sol ution (O{\@Rotn)n_om added over 10 m nutes (reaction becones dark red). The

resulting solut s_war ned roam,f enperature and stirred 18 hours, The

reaction was queg‘n%q4 ﬁaze\ﬁeﬁfyﬁiﬁ%gﬁ “WRRaTecE3H 1238) S pRAPesRt @Rt e@Swi t h

Et OAc 54 ;(mtrmln)ﬂ) wasl treenecdw?m BTpo a@MﬂS%ﬁmé heltuﬁd}J utmqranwa&ga‘.dl éa;daﬁequ and

concentra @ [ chr omat ogr a on Silica

pI’OVI de a spel Ivgavrvagé/ﬁ s (‘3’&81 howé&‘%reacﬁﬂ SRgehed 8 é“)@gﬁé@sﬁ”??'%

5.4 g scal E'TﬁmeTdOPﬁ"é@e@.Wt@.m@C yTed degdni6 layer 639/ giried (Na,SO,), concentrated and

j _4-1odo- 1Qh%%@TJngpﬁé’chnQ{I@:a%eljiogrowdggqgm Riid This waslilrENR I&eooﬁ?i PX ngl € acid

tert-but | est
treated wnh 3N HCI EtOAc (2 mL). After concentration the solids were recrystaliized from

MeOH/ELO to afford product as a white solid (70 mg, 27%). (2% MeOH/CH,Cl, (NH,3) R,
0.47). 'H NMR (400 MHz, CDCl;) 8 8.71 (s, 2H), 7.80 (s, 2H), 3.37 (br s, 2H}, 3.03 (m. 2H),

2.47 (m, 2H), 2.32 (m, 1H), 2.18 (br s. 3H), 1.84 (d. J=11.0 Hz, 1H). APCI MS m/e 226.2 [(M +
1)*). mp >250 °C.

EXAMPLE 28

5-OXA-7,13-DIAZATETRACYCLOJ9.3.1.022 0*4PENTADECA-2(10),3.6.8-
TETRAENE HYDROCHLORIDE

A) 2.2.2-Trflucro-1-(4-hydroxy-S-nitro-10-aza-tricyclo[6.3 .1 .Oz-'l]dodeca-2(7) 3.5-trien-
10-yl)-ethancne

1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.0%")dodeca-2(7), 3 5-trien-10-yl)-2,2, 2-trifluoro-
ethanone (800 mg, 2.61 mmol) and potassium acetate (KOAc) (2.6 g, 26.1 mmol) were
dissolved in DMSQO (10 mL} and warmed with stirring to 100 °C for 16 hours. The mixture was
cooled and diluted with H;O ( 50 ml) then extracted with 80% EtOAc/hexanes (6 x 25 mL).
The organic layer was washed with H,O (3 x 20 ml), dried (Na,SO,). fitered and

concentrated and purified by chromatography to give an oil (575 mg, 70%). (TLC 50%
EtOAc/hexanes (NH,) R, 0.56)



1- (4-1o0do-10-aza-tricycl o[ 6. 3. 1. 02" 7Jdodeca-2(7), 3,
S5-trien-10-yl)-2,2,2-trifluoro- ethanone (5 g, 13.1 nmol) and 37% g@ g ed
aqueous NHACH solution (50 nL) were stirred in MeOH (250 ml) for hour's

t hen concentrated and azeotroped with MeOH (2 x 50 nmL). The resulting
product was stirred in 1,4-dioxane (75 nL) and treated with saturated
Na2CO3 solution (15 nL). To this was added di-t-butyl di carbonate (5.71 g,
26.2 mml ). After stirring 18 hours th®’reaction was treated with H2O ( 50
m-) and extracted with CH2C12 (4 x 30 nL), dried (Na2SO»4), filtered,
concentrated and chronmat ogr aphed on Silica gel (TLC 20% Et QAc/ hexanes) to
provi de product as an oil g 98% . 1 5 DEC 2005 PCT/1B98/01813 -61

4- Cyano- 10- aza- tﬁlmxfﬁlzwﬁﬁlfhow 1n( hwmm:érammom ).a3e-Fucyrio[8na-1Gdamebor) bsc acid
tert- butyltiesi®@y- ézh&rldngm ng the nethods described in: House, H O,;

Fi scher, W F. J m_ 1969, 3626.) CuCN (108 ngy, 1.21 mmol) and NaCN
(59 my, 1.21 mmof %m&?@%&ﬁ%?%&&vémtmw -SZNCYCBI6A. ). O v evar 2B A Foerk 50 C
under N2. Solatianone GGSUTgswnm%: maemwsgenmdt.;hmgomderaadﬁeé#mos here

4-j odo- 10- 3. dode a- 5-triene-10- carbox ﬁtl c acid
tert-butyl apzsgé’%éerﬂ%y(@ﬁﬂj@”‘%f quys Hhan éﬁ%’—‘gd(@msgmﬁﬁeatﬁcpa@wed petivaednas
stirred fortc WBitheoiids (440 mgoaecza) (TCwe5% eaesHI/OR,CMANHLP @l 86) aRAnGIR| (ke t h

(3 x 50 m) KPP SO BT T %‘ﬁtseﬁdnﬁ“ahi‘éfﬁ?%ﬁwn%ﬂﬁﬁa”es

product wagh) -§’034a(ﬂeleb§r sem dﬁ'@tfoigz aﬂmﬁQ%nmasEpﬂ% (TLC 20% Et QAc/ hexanes
R, 0.28). D) 10- Azatri cycl o[ 6. 3. 7-]dodeca-2(7),3,5-trien-4-yl cyanide
hydr ochl ori de C%/ano 10- aza- tr| cycl 0[6 3.1.027

] dodeca-2(7), 3, )t £ .2 ASUaR-d4T-exexS ] 3-diazaietrbeyainl9 3.b0E o Myseneskie vy 10) Resag-ed

with 3N Hdtetﬁb%@tdaaombo@&dlnmrmdaﬁneekr ng, UXg, toérhe% oLy %‘F-urESed with Et20

concentrated, dis h,ZO%IIIVed in a mnipoum of
and stirred 18 Worpp st sy datE aWﬁ?’*@quP'éfé?v@@lstN o |Jbo¢eaa1'26'ms S4%=nay,
;3;/21 7' ?()vaRy(}‘é(aﬁnd»l;lz 4: gsb)l\/g@ d@r4 &nm8y, 66m(ebfy|3 %ggd\dl,—,l)natg (('?nﬁg (,ﬁg §732|}%0|

2.01 (E%ﬁﬁpd 1574 5“& g a°'&d%§l?§n ég% QR4 Jnmah fﬁdzsseeww@:mLEWLE 33

combined under nltrogen and stirred at 135 °C for ‘18 hours. The mixture was cooled, treated

with H,O and extracted with EtOAc. The extracts were dried (Na,S0,), filtered, concentrated

and purified by chromatography to give an oil (110 mg, 71%). (TLC 20% EtOAc/hexanes R,
0.40)

D) 5-Oxa-7,13-diazatetracyclo]9.3.1 .Ozﬂgﬂ]pentadecaé( 10),3.6.8-tetraene
hydrochloride

2,2, 2-Trifluoro-1-(5-0xa-7, 13-diazatetracyclo[9.3.1.0%"°.0**jpentadeca-2(10},3.6 8-
tetraene)-ethanone (110 mg, 0.37 mmol) was stirred in MeOH (5 mL) and treated with Na,CO,
(78 mg, 0.74 mmol) in H,0 (2 mL). The stirred mixture was warmed to 80 °C for 2 hours,

concentrated to solids, diluted with H,O and extracted with EtOAc (3 x 40 mi). The product
was extracted into aqueous 1N HCI solution (2 x 40 mL) which was washed with EtOAC then
neutralized with saturated aqueous Na,CO, solution to pH~10. The product was extracted
with EtOAc (3 x 40 mL), dried (Na,S0,), concentrated and chromatographed on Silica gel to
produce an oil. (TLC 5% MeOH/CH,Cl, (NH;) R, 0.19).

The oil was dissolved in MeOH and treated with 3N HCI EiDAc {4 mL) then
concentrated, stirred in a minimum of CH,Cl, and saturated with hexanes. After 18 hours, the
product was collected by fiitration (55 mg, 63%). 'H NMR (400 MHz, CD,0D) 5 8.47 (s, 1H),
7.70 (s, 1H), 7.65 (s, 1H), 3.41 (m, 2H), 3.30 (m, 2H), 3.10 (d, J=12.5 Hz, 2H), 247 (m, 1H),
2.15 (d, J=11.0 Hz, 1H). APC! MS m/e 201.03 [(M + 1)"].




3-(10- AZATRICYCL( 6. 3. 1. 0L' DODECA-2 7 ,3,5-TRIEN-4-YL -S- METHYL-1, 2, 4-
OXADI AZOLE HYDROCHLORI DE 4- Cyano- 10-aza-tricyclo[6.3.1.02'7 DEC 7005
)dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester (300 11\3 _EL [JL
mmol) was stirred in EtOH (10 nL). To this hydroxyl am ne hydrochl oride

(382 ng, 5.5 mol) and NaOH (242 ng, 6.05 nmmol) were added and the m xture
was warnmed to reflux. After 45 mnutes, the reaction was cool ed, diluted
with H20 and extracted with EtOAc. The-3rganic | ayer was dried (Na2S®) and
concentrated to afford a yellow solid (110 ng, 0.35 mmol). This solid was
di ssolved in pyridine (1 nL) and treated with acetyl chloride (0.03 ni,
0.415 mmol) and warnmed to 100C for 18 hours. The reaction was cool ed,
treated wth HO and extracted wi th EEQAYPLERE organic extracts were washed

with water and @ﬁEWH&ES@)@ﬂWQ@'@Mﬂ%@T 28V HLHEN, , Gihd &g&ﬁ@%&oa“d
concentr at %ﬂﬂ% E\E ogra:ﬁw RAGY Lé 1[9 ed—a ng, 0.15

mol ). ( 25%ER-OREr HRlRGENE Iy DROQMOR'ﬂEI s product vvas treated with 2N HC
MeQH (10 ni), hegt e 1-0rilBro-femethy N@LHys. 7GA0L S, L f gpbedsand

recrystal | ized from NEOH Ef 0 provi de ot {@ S ERERdREE 242, 2
[(M+ 1)]. SRIBLETEINEXAMPLE 34 1- (10- AZATRlCYCLO[611

0 1DODECA-2(7) 23, BT RS- Pty -5 ERHANGEINE - hdY) @B@QHLSRJ P&,;é)z_( )8 Sitrien-

1- (4- Acet yl
-2(2 ootri P "gﬂ%ﬁo (Zﬁ%ﬁéodl%ﬁfamggg@{f}f%&e?at%e @%@2%%@@@1@%@1@) 3,
5-tri en- 10 ypyerzsafonictacidf( PEBS R0 Arisnem¢| 253 xylees aquanle)coﬂ{b%eé\‘a%er(o 68

mL, 10 mol,) V. reated with alum num
chl oride ( A rg}i\@h' &d@h?fé%t g 8% : 509%1_%3«%05&10{3 ?Pga”y?e‘i“r RRY9A 3% ‘0 Feample
stirred fo?a%erovwﬁﬁm@&e ?WUD@J@%@ 6%%)r ice and saturated aqueous NaHCOB

solution. After stirring 20 mnutes the mXxture was extracted with CH2Cl 2
(3 x 30 m). The oranlc Iayer was dried through a cotton plug then

concentrat ed t 024 . - Bagigratetraonms of9 %l%%lpemdeﬂzaﬁ(:'@l) g68ltethenza-tric
clo 6. 3. 1. 6Rirechictioel eca 2 7 ,3,5- trlene | O- carbox lic acid tert- bu | ester

2.2,2-Trifluoro-1-(6-methyl 5-oxa-7,13-diazatetracyclo{9.3.1.0>" 0**pentadeca-
2(10),3,6,8-tetraene}-ethanone (90 mg, €.30 mmol) was stirred in MeOH (5 mL) and 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 EtOAc {3 x40 mL) The
solution was dried (Na,S0,), concentrated, and chromatographed on Silica gel to produce an
oil. (TLC 10% MeOH/CH,Cl, (NH.) R, 0.18). ‘H NMR (free base) (400 MHz, CDCl;) & 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), 2.46 (m, 1H), 1.98
(d, J=10.5 Rz, 1H).

The oil was dissolved in MeOR and treated with 3N HCI EtOAC (4 mL) then
concentrated, stirred in a minimum of CH,C!, and saturated with hexanes. After 18 hours, the
product was collected by filtration (10 mg, 13%). APCI MS m/e 215.2 [(M+ 1% mp>250 °C.

EXAMPLE 30
2-FLUORO-N-(5-HYDROXY-10-AZA-TRICYCLO[6.3. 1 .OEIDODECA-Z(T).B,S-
TRIEN4-YL}-BENZAMIDE HYDROCHLORIDE
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-1 0-aza-tricyclo[6.3.1 .02'7]dodeca-2(7). 3,5-trien-
10-yl)-ethanone (150 mg, 0.524 mmaol), 2-fluorobenzoy! chloride (0.07 mL, 0.576 mmol),
pyridinium-p-toluenesuifonic acid (PPTS, 20 mg, 0.08 mmol}, pyridine (0.046 mL, 0.576 mmol)
and xylenes (5 mL) were combined under nitrogen and stirred at 135 °C for 18 hours. After 24

hours, additional PPTS (50 mg) was added and the material stirred at 135 °C for an additional
24 hours. Workup as above provided crude product (145 mg, 0.375 mmol) which was




1- (4- Acetyl -10-aza-tricycl o[ 6.3.1.02, 7)dodeca-2(7), 3, 5-trien-1 0-y 1)-2,2,
2-trifluoro- ethanone (1.3 g, 4.37 mml) and 37% aqueous NH4OH SOII‘S(PECE”ZU%N
m.) were stirred in McOH (30 m) for 3 hours, then concentrated an
azeotroped with MeOH (2 x 50 nL). (This product coul d be converted to an
HCJ salt directly: see the next exanple.) The resulting product was stirred
in 1,4-dioxane (20 nL.) and treated with saturated aqueous Na2CO3 sol ution (5
m). To this was added di-t-butyidicar¥onate (1.91 g, 8.74 mmol ). After
stirring 2 hours, the reaction was treated with H20 (50 nL), extracted with
CH2Cl 2 (4 x 30 nL), dried (Na2S™4), filtered, concentrated and

chromat ographed to provide an oil (1.3 g, 100% (TLC 40% Et CAc/ hexanes R,
0.56). C) PMLIEdmhENGE9¢$dfBMe. A7DPmoF indvelie & RALj7nd 3,51 L fBrdeated to

- 1- et hanonenlhy daRgh Rsdrsle

4- Acetyl - 10-aza-tri cyclg RE 5 YR ofgaléegéa‘ﬁ%(d%t?%‘,”%h- PRiee fED RV RSATDBKRY | i C

aci d tert -9t Aest®mty Bd Fftﬁougb %@ftﬁmlup theasc Hraresdgeabhiadl td1re@x0€ 55sedid HC

Bt Cac and iprpdst ndtSiackar, Innfoutnd BrBe cORSENLLAL e, 20d, dissolyedoln @

m ni mum of te{E re UHI’{/‘?% sol ution was satura T EE2
stirred. AFYer °0§ ??8&?@3{%‘ FizsolEg dt & Minifeumpoh MeCtH wac teobbletoh edkshy

filtrati orsa(dtedrgith EQ%and slﬂrrNI\/RAﬁef}QanNé"Z homm R]E&uéygs §§| é,lgg j’ig"%l%7

(s, 1H), (e H) S

3.33 (br SB?%Q) R E‘B'Y@RF%DO é’#ﬁ 0%585 Ptmn?H RHFS (. B, zés 73Hjm. 24017 (m 1
H, 2.02 (682 (3=TH). DM, 4H)H).78 GOWB) 13 201H>( Moe (d0= #8202 Q\éwé C 7005

- 63 EXAMP 0 I 1. 02= DCDECA—Z? ,3,5-TRI'E
HYDROCI—ILC]L?:']L:PE)%?AA1 A@gﬂ;?zgg%%?%’% Vi fluoroace I-10-aza-tric clo 6.3.1.0
dodeca-2 7 ,3,5 trien-4- 1 ester 1-(4-Acetyl-I

0-aza- trlcyclo(6 3.1.02, 7] dodeca- 2(7)Ex§\M§LE5'1€” 10-yl)-2,2,2-trifluaro-

et hanone (2.5 g, 8, 41 mml and 3- cjjl oroperoxybenzoi c aC|d (mCPBA) (7.5 g,
42 mmol) were X : C ; IPRDECARYIR SARRENE BYDRDCGHIGRIDBr 18 hours. The
mixture was coghed 1@-CHOOTDLEAPRIHAIE S c2han Lmethyl sul fide
(Me2S) (3 pL. 40.8 mmol) and Sti rr?& 27 el Y i) e was
pour ed mt—e—P—%’@ and saturated agueous Na2CO3 soI ution

Copper(l)chloride (CuCl) was prepared as follows: CuSO, (4.3 g) and NaCl (1.2 g)

were dissolved in hot H,O (14 mL). sodium bisulfite (NaHSO,) (1 g) and sodium hydroxide
(NaOH) (690 mg) were dissolved in H,0 (7 mL) and added to the hot acidic solution over 5
minutes. The precipitated white solids were filtered and washed with water.
1-(4-Amino-10-aza-tricyciof6.3.1.0° 'Jdodeca-2(7),3,5-trien-10-y1)-2,2,2-rifluoro-

ethanone (460 mg, 1.7 mmol) was dissalved in H,O (2 mL) and concentrated HCI solution( 1
mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (275 mg) in H,O
(1 mL} dropwise. To the resulting solution was added a CuCl (202 mg, prepared as described
above, 2.04 mmol) in concentrated HCI solution {2 mL) over 10 minutes (gas evolution
observed). The resulting solution was warmed to 60 °C for 15 minutes, then was cooled to
room temperature and extracted with EtOAc (4 x 30 mL). After drying over Na,50,, the
solution was filtered and concentrated to an oil which was fittered through a Silica pad to

remove baseline material eluting with 50% EtQAc/hexanes to give an oil (470 mg, 85%).

B) 4-Chloro-10-azatricyclo[6.3.1.04%)dodeca-2(7).3.5-triene hydrochioride
1-{4-Chloro-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3, 5-trien-10-y1}-2,2, 2-trifluoro-
ethanone {470 mg, 1.62 mmol) and Na,CO; (344 mg, 3.24 mmol) in MeOH (30 mL) and H,0

(10 mL}) were heated to reflux. After 2 hours, the reaction was cooled and diluted with water
then extracted with EtOAC (4 x 40 mL), dried {Na,S0,), filtered and concentrated to a yellow
oil. The crude material was treated with excess 3N HCl EtOAc and concentrated, then




(100 mM-) then extracted with Et20 (4 x 40 nL). The organic |ayer was
washed saturated aqueous Na2CO3 solution (3 x 40 nL) then dried (ﬁ%@%anﬁ
filtered and concentrated to afford an oil (1.83 g, 69%. (TLC Et

0.80). B) 2,2,2-Trifluoro-1 {4-hydroxy-10-aza-tricyclo[6.3.1.02=" dodeca-?2
7 ,3,5trien-10- i - ethanone Acetic acid
10-trifluoroacetyl-10-aza-tncyclo[6.3.1.02 '7]dodeca-2(7), 3,5-trien-4-yl
ester (900 ny, 2.87 nmmol) was stirred-6% MeCH (20 nL) and saturated
aqueous NaHCO3 solution (15 nmL) for 48 hours. The m xture was
concentrated, diluted with H20 and extracted with CH2CI2 (3 x 20 nL) then
dried through a cotton plug. Chromatography on Silica gel provided pure
product (4Zpspiged BAMININUMLC GUCVEOREHRTIIRn Rbs Qatidled wild NYE%e(s%Q

E:E]CI 2) H)5 Zﬂ(ﬁgﬁs?mg Jh%rs o %%uﬁ: aslcﬁ)eitﬁ?by f%,'"%%on é#’%.,g ﬁ-?f 3H bR :t[pee]_ﬁ) 84

2.38 (m 1Mpsel140Miy, Q&M?omza 2. 09@) JES. 0+Azart1reooleg:4 (. BHL 20%: (m,

dodeca- 2(7 g I gh
2,2, 2-Tri fI)Zt*jgr%s (-rﬁ qp;;fh@ ~béql%gaza tF | cy(rﬂRo?'l‘g‘:i 331 (499 My Jiesdde 579363,
5.trien- 107>2|0)(me§’ﬁhﬁé*ﬁé 1@501 fid), 267 1841 HMNOBY (vais1 U sis 0t edPCrmbbE/16R@ (311,
S ), treghedimith Na2CO3(s) (40 ng, 0.369 nmmol) and warmed to 65C for 2
hours. The m xture was concentrated, diluted with H20 and extracted with
CH2C12 (3 x 20 m-) then dried through a cotton plug. Filtration through a
Silica gel plug provi ded an oil (10% No@HeEH2G! 2) which was treated with
3N HCl EtQAc (3 centrated _T:ITS_S‘OT'Ved in a mninmmof MOCH
whi ch was sat ur ate¥ 3y elef-2(8} . &TTRAEN Yl s t he WANEDE
crystalli néYmeom coI I ected by filtration (10 ng, 26% . 'H NWVR (400
d

. .' —g9- L3701 ¥ '32(m
1 H), 2, 03_11@@9—110 Hz . APCI MB me 176.2 ((M+ 1)+], np 308 (dec.)

C. 150 E C 2005264 awyglr, DI AZATETRACYCLO
S 31021 0. 04 8 epRfheRl Eygbg“é T D e BB D Hieygro-

1- (4- Acet yFIRENRG HG8. 1@5Wtwais@1fé¢ltﬁdenaszom } and odeeatr2ed H,5%),Solutibren- | 0
yl)-2.2,2-(0.5 mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (140 mg,

2.04 mmol) in H,O (2 mL) dropwise. Potassium iodide (460 mg, 2.78 mmol} in 1N H,SC,
solution (0.5 ml) was added over 10 minutes {reaction becomes dark red). The resulting
solution was warmed to room temperature and stirred 18 hours. The reaction was quenched
with NaHSO, and water (pH 2.5) then extracted with EtOAc (4 x 30 mL). After drying
{Na,S0,), the solution was fitered and concentrated to a yellow oil which was
chromatographed on Silica gel to provide a yellow oil. {260 mg, 37%). (TLC 30%
EtOAc/hexanes R; 0.70). {A 5.4 g scale performed as above yielded 5 g, 67%).

B) 4-lodo-10-aza-tricyclof6.3.1 .Ozi]dodeca-Z('Q,&5—triene-10—carboxylic acid tent-buty!

ester
1-(4-lodo-10-aza-tricyclo[6.3.1.0"|dodeca-2(7),3,5-trien-10-y1)-2,2.2-trifluoro-

ethanone (5 g, 13.1 mmol) and 37% saturated aqueous NH,OH solution (50 mL) were stirred
in MeOH (250 ml) for 2 hours then concentrated and azeotroped with MeOH {(2x 50 mL). The
resulting product was stirred in 1 4-dioxane (75 ml) and treated with saturated Na,CO,
solution (15 mL). To this was added di-t-butyldicarbonate (5.71 g. 26.2 mmol). After stirring
18 hours the reaction was treated with H,O ( 50 mL) and extracted with CH.CI; (4 x 30 mL),
dried (Na,SO,), filtered, concentrated and chromatographed on Silica gel (TLC 20%
EtOAc/hexanes) to provide product as an oil (4.8 g, 98%).




trifluoro-ethanone Acetic acid
10-trifl uoroacetyl - 10-aza-tricycl o[ 6. 3. 1. 02, 7] dodeca-2(7), 3, 5-tri &ni-MLyl0d
ester (800 ng, 2.55 nmmol) was conbined with AIC13 (1.0 g, 7.65 mmol) and
warnmed to 170C for 2 hours. The m xture was cooled and treated with IN
aqueous HCI solution (20 nL), extracted wth EtOAc and drlp%qfﬂ?%?,&%ﬁ).
Chr omat ogr aphy affords an oil (190 ng, 24% . (TLC Et OAc . NVR
(400 MHz, CDC13) 5 12.58 (s, 0.5H), 1292 (s, 0.5H), 7.53 (s, 11-1), 6.86
(s, 1H), 4.33 (m 1H), 3.92 (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). B)
2.2,2-Trifl uoro- £4 hydr oxy- 5-( 1- hydroxylmno et hyl)-10-aza-

ycl o[ 6. 3. 1. (2= fiyamm@raqa*mcycb[@35-0t~ruice1|eea_e( ).B.5triinba0@B@oxylic acid ten-

tric
1- (4- Acet vyl , - 3, b-1 |
012 2 e AT P65 nd” Kbl Sorehyrlox )i A LD (99
rT'gd

I

I

1. 21 mte8Y 36 NaOAC (118 my, 1.21 mmol) were conbined in MeCH (4 ni)
H20 (1 nl) andnvag 1.91 &Rl efn@r X oed.
iluted w hg,ug—% @r%meeg?‘?act;d ! Néb&l m%é 154‘%%{5!& “58%% A@g%&)
iltered a el 4EEEFL '8 15?09|”6%era{“2ye9|°|*w gFqury in 22 'TvguteQB% thiCwag, 2

. 2- T(r]I i f| uondses- Mobdv- 10—a&amelﬁ[5133 air)aczcﬁtf_ﬁﬂ?&g gfi lé?legoliar%o%c 10 OBty
ent adeca ne The above

2,2, 2- truf%?}grr@?'zlgﬁ% ‘%1'%" n ’%hsa Ao GASR miice E?%i}frf)?dm1§faurs at 150 °C.
tricycl o[ 6T8e ma@@nﬂado@@@aanz@mecswmm enurded pdeots h@@%@n&nlzr?d mac@d 54
nmol ) was t t hyl am ne 2.8
ol ) and Sspl BRI (Px ot (HREAns NS oBbih e R wrin Vo
hours. Thepruoé%ma%ﬁolwg@bx %@m@mrwwrﬁaw@@m (EXT pefs EeDlhomdxbne R, 046). The
extracts were dried (Na2SO4), filtered and concentrated to a yeIIow oi |

whi ch was dissolved in anhgdrous DVF (3 nmL) and treated with 60% NaH i n
oil (32 ny, 1. 08L rgajricycloff 83, 0~34 1 ]ﬂ@deﬁi‘ﬂﬂ@ﬁﬁdmﬂs"r -yl atghtiicel hydeochi66d6 NaH i n oi |

was i ntroduced #&ganegio-aadidheEi v UEQieHRS(T) §T5'trfefn@C10%aJE%!§n§ actBn! b%?gtl on
was quenche Kexanes x 30

wth H etracted W th
nL). The o?sgefnr*%s § %%dr %%@EE&O Wi 15 M ENg vaimed) tqrrgfiux e @dhourNaReQY) |
filtered aswicenmnmendissavedinamtinicumosiMeOur Riikedas RS WAEERD MblstikdOf
Et OAc/ hexafgss RneGrodfidt wad cieBlelrof meS2R (49 mg. 735%). *H NMR (400 MHz. DMSO-dy 5

8.66 (br s, NH), 7.86 (br s, NH), 7.74-7.70 (m, 2H), 7.49 (d, J=7.5 Hz, TH), 3.33-2.97 (m, 6H),
2.17 (m, 1H), 2.01 (d, J=11.0 Hz, 1H). GCMS mv/e 184 (M"). mp 268-273 °C.

an
di
fi

EXAMPLE 33
3-(10-AZATRICYCLOI[6.3.1 .O?J]DODECA-z(?),3.5-TRIEN-4-YL)-5-METHYL-1 2.4-
OXADIAZOLE HYDROCHLORIDE
4-Cyano-10-aza-tricyclo[6.3.1.0°")dodeca-2(7),3 5-triene-10-carboxylic acid tert-butyl
ester (300 mg, 1.1 mmol) was stirred in EtOH (10 mL). To this hydroxyl amine hydrochioride
(382 mg, 5.5 mmol) and NaOH (242 mg, 6.05 mmol) were added and the mixture was warmed

to reflux. After 45 minutes, the reaction was cooled, diluted with H,O and extracted with

EtOAc. The organic layer was dried (Na,SO,) and concentrated to afford a yellow solid {110
mg, 0.35 mmol). This solid was dissolved in pyridine (1 mL) and treated with acetyl chioride
(0.03 mL, 0.415 mmol) and warmed to 100°C for 18 hours. The reaction was cooled, treated
with H,O and extracted with EtOAc. The organic extracts were washed with water and
saturated aqueous NaCl solution, dried (Na,SQ,) and concentrated. Chromatography on
Silica ge! afforded product (50 mg, 0.15 mmol). (25% EtQAc/hexanes R; 0.18). This product
was treated with 2N HC! MeOH (10 mL), heated to 70 °C for 1 hour, cooled, concentrated and
recrystallized from MeOH/Et,0 to provide product (15 mg). APCIMS mv/e 242.2 M+ 1)7].



-65 D)_ _ 7-Methyl-5-o0xa-6, 13-di azatetracycl o[ 9. 3. 1. 0~1-0 044-8

ent adeca- 2,4(8), 6,9-tetraene hydrochloride Utilizing the nethods dﬁgﬂ@ﬁﬁﬂ

in Exanple 9C, 2,2,2-Trifluoro-7-Mthyl-5-0xa-6, 13

di azatetracycl 0[ 9. 3. 1. 02. 111. 04' 8] pent adeca- 2, 4(8), 6, 9-t etr aene- et hanone was
(3 m),
concentrated and dissolved in a mninmumof CH2GC 2 which was saturated with

converted to the title conpound. This was treated wi th 3N HCl Et CAc

hexanes and stirred. After 18 hours theBg&hite crystalline product was

collected by filtration (18 ng, 13%overall). "H NWR (400 VMHz, DMSO

d6) 8

7.72 (s, 1 H), 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 M5 nle 215.2 [(M+ 1)']. EXAMPLE 37 4
| -2H razol - | -10-aza-tric clo 6.3. EXaRPiEdodeca-2 7 , 35triene
hydr ochl ori de an 16‘AQA¥R|M%*EO 22 a lyic clag 3. 1.
0227dodeca-2 7 d( tTTene .&?y%f'?,c.[ﬁ&%%é 7)3%QFR?}:ZN4YLM SFHARONE
1-(4- Acetyl ycl o[ 6. 3. 1. 027 ]dodeca-2(7),3,5-trien-|
0-yl)- 222trlwuorp4@e ROt di

di et hyl acet al
hours. Aft &ha Ilng,

with Et OAc (6901rrgo Aﬁ@ﬁﬁ:ycio@§1@b’%&e§£bﬂ? 3 5-trien-10-y))-2,
5 di ot hyl i oy yeale a1 Sj nen -y1)-2.2 2-trifluoro-ethanone (253

2- Meth

a crystalllne pr eci pltate was flltered and rlnsed

tricycl o[ 6% ?8(572'" | FELEELG 57’)"'-3‘105“‘?’?'1) é’ﬁreﬂ'ifpyeqakﬂ(ﬁfe&ltmm ) {R0Gatey with). 56
mol ) was dlusmmhmanbrlde PRI Gb67(rRg, Bl0) el TeRb@ehoWehdd, SRS LRt (Pad M)

o1 oved Dy Rl DALATLAE L 000 LY o TS UL 10 LT et har e
extract ed Winukes BEhedmixture mae e {rida2SOMH) Cia.igml2 cOrceminated. ordaty BPRLRATARNY ON

Silica gel t%@ﬂb@%n%zﬂtﬂerﬁéoﬁ%ﬂr&?ﬁ B de-ve Eﬁ%ﬁ@é?ro%ctgsgl%%r?’ and

(TLC 50% Et OAC/ hexanes
Na2CO3(s) (82 nmg, 0.775 nmol) were stlrred in MeOH (10 nm.) and H20 (

for 18 hours. Abf eraeqnhd-Be-iBRIEATHERRMESHd Uled. Y th, water, ext
with CHZCIé gri e rough a co %%ﬁe@ﬁ%@—éﬁ&dﬁ&'iy%%%' 2rbopyic e
purified b$¥ tography on Silica gel and concentrated to an oil.
salt was gener at-etdAcetyl-10-aza- trlcycio[6.3.1.02?}dodeca—2(?).3.5-trien-10-yl)-2,2,2-triﬂuoro-

ethanone (1.3 g, 4.37 mmol) and 37% aqueous NH,OH solution (10 mL) were stirred in MeOH

(30 m!) for 3 hours, then concentrated and azeotroped with MeOH (2 x 50 mL). (This product
coutd be converted to an HCI salt directly: see the next example.} The resulting preduct was
stirred in 1.4-dioxane (20 mL) and treated with saturated aqueous Na,CO, solution (5 mL). To
this was added di-t-butyldicarbonate (1.91 g, 8.74 mmol). After stirring 2 hours, the reaction
was treated with H,0O (50 mL), extracted with CH,Cl, (4 x 30 mL). dried (Na,S0,), filtered,
concentrated and chromatographed to provide an oil (1.3 g, 100%). ({TLC 40%
EtOAc/hexanes R, 0.56).

C) 1-(10-Azatricycio[6.3.1 .Og]dodeca-2(7),3,5-trien-4-yl}-‘| -ethanone hydrochioride
4-Acetyl-10-aza-tricycla[6.3.1.0%")Jdodeca-2(7),3,5-triene-1 O-carboxylic acid tert-butyl
ester (190 mg, 0.63 mmol) was treated with excess 3N HC| EtOAc and warmed to 70°C for 1

hour then concentrated and dissolved in @ minimum of MeOH. The resulting solution was

saturated with Et;O and stired. After 18 hours the white crystalline product was collected by
filtration (81 mg, 54%). 'H NMR (400 MHz, DMSO-dg) 8 875 (br s, NH), 7.89 (s, 1H), 7.88 (d,
J=8.0 Hz, 1H), 7.74 (br s, NH), 7.44 (d, J=8.0 Hz, 1H), 2.33 (br s, 2H), 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 mve 201 (M"). mp 198-202
0
C.

689 .
5 nL)

ract ed

was
The



with 2N HCI MeCH, concentrated and recrystallized from MeOH Et OAc to proviﬂﬁ
a 3/1 mxture of regioisoneric pyrrazoles (85 ny, 58%. (5%I\/EO—VCHZ1(5I&EE 3
(NH3) R, 0.25). TFA- precursor APCI Ms mle 335.2 [(M+ 1)+J. 1 5 DEC 2005
-66 EXAMPLE 38 4, 5- Dl CHLORO 10- AZATRI CYCLO 6. 3. 1. 022=" DODECA-2 7
,3,5-TRIENE HYDROCHLORIDE A 1 4,5-Dichtoro-10-aza-trio clo 6.3.1.p2-'
dodeca-2 7 ,3,5-triml0- 1)-2 2.2-trit}uoro- eth anone (Based on Canpai gne,
E.; Thonpson, W J. Org. Chem 1950 72-%29) , |,

1- (10-Aza-tricycl o[ 6. 3.1.027)dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-et
hanone (539 ng, 2.1 nmmol) was stirred in CH2C12 (5 rnL) and treated with
1C13 (s) (982 ng, 4.21 mmtl). The resulting orange solution was stirred 0.5
hours, poured into saturated aqueous NeMBM®BE 3ol ution (25 nlL), extracted

with CH2Cl 2 (3 %02 aThicycibiess i 19, A¥brSNCSApEAt ed t O

an oil (570 ng, _ _ 0

5-di chl or 0- 10- a3t &8y cacs] d04rifuorogoetyl-deraza: pS{dodeeneThysitrzallor i de
1-(4,5-Di clhtiero-1 0-aza-tricycl o[ 6.3.1.02.7)dodeca-2(7), 3,

5-trien- 10-?)-%, 2,,2-trifluoro- ethapone (570 rrg 1.75 mmol ) was stirred in
MeOH (25nL) ~ and "tiF ESE¥d Oz tioKEABRd (35 )ldqescag(7). wF triend Py i 2, PR@u6rS- nl), The

stirred m xthar@ewas gvea4redimon afd G-dn@iopdrodidhforc SQNGRINAEEY 5 %34&??}“\%’\}22

diluted wth H2 racted with E . x_ 40 nmL). The pr

extract ed E”?r?{%%‘ﬁmg%@%&?’ﬁéa“?d’ﬁﬁ‘i‘? 'r%%z‘( 53&“21%“?&5« i BptuRYaseRsieddo wi t h
Et OAc t henraseuematriatued then trhates attu tiatetglisatpsamies) N H0CH0 § GhHbl) Sk difedP bl 10.
Product VR Ry Xt Frﬂgtr&gltixg E&tu%_%g&%o&r%d >|<nto4 %e anc saturated aqueous Na,CO; solution

(100 mL} then extracted with Et,0 (4 x 40 mL). The organic layer was washed saturated

aqueous Na,CO, solution (3 x 40 mL} then dried (Na,SQ,), filtered and concentrated to afford
an oil (1.83 g, 63%). (TLC EtOAc R, 0.80).

B) 2,2,2-Trifluoro-1-(4-hydroxy-10-aza-tricyclo[6.3. 1 .Oa'lldodeca-.?( 7),3,5-trien-10-yi)-

ethanone

Acetic acid 1O-triﬂuoroacetyl-‘lO-aza—tricycio[s.3.1.02'7]dodeca-2(7),3,5-trien-4-yl ester
(900 mg, 2.87 mmol) was stirred in MeOH (20 mL) and saturated aqueous NaHCO, solution
{15 ml) for 48 hours. The mixture was concentrated, diluted with H,O and extracted with
CHCl; (3 x 20 mL) then dried through a cotton piug. Chromatography on Silica gel provided
pure product (420 mg, 54%). (TLC 5% MeOH/CH,C, R, 0.44). *H NMR (400 MHz, CDCl,) 5
7.05 (m. 1H), 6.70 (m, 1H), 6.62 (m, 1H), 4.32 (m, 1H), 3.84 (m, 1H), 3.48 {m, 1H), 3.21 (br s,
1H), 3.16 (brs, 1H), 3.09 (m, 1H), 2.38 (m, 1H), 1.97 {d, J=11.0 Hz, 1H).

C) 10-Azatricyclol6.3.1.0%/|dodeca-2(7),3.5-trien-4-ol hydrochioride

2,2,2-Trifluoro-1-(4-hydroxy-10-aza-tricyclo[6.3.1.0")dodeca-2(7),3,5-trien-10-yl)-

ethanone (50 mg, 0.184 mmol) was dissolved in MeOH/H,O (3/1, 5 mL), treated with
Na;COu(s) (40 mg, 0.369 mmol) and warmed to 65°C for 2 hours. The mixture was
concentrated, diluted with H,O and extracted with CH,Cl, (3 x 20 mL) then dried through a
cotton plug. Filtration through a Silica ge! plug provided an oil (10% MeOH/CH,CL} which
was treated with 3N HCI EtOAc (3 mL) then concentrated, dissolved in a minimum of MeOH
which was saturated with Et,O and stirred. After 18 hours the white crystalline product was
collected by filtration (10 mg, 26%). 'H NMR (400 MHz, CDOD;) 8 7.16 (d, J=8.0 Hz, 1H), 6.80
{d, J=2.0 Hz, 1H). 6.72 (dd. J=8.0,2.0 Hz, 1H), 3.32-3.28 (4H), 3.09 (dd, J=14.512.0 Hz, 2H),
2.32 (m, 1H), 2.03 {d, J=11.0 Hz, 1H), APCIMS mve 176.2 (M + 1)"]. mp 308 {(dec.) °C.




m.), filtered through a cotton plug and concentrated to an oil (400 nyg,
100% . The oil was dissolved in McOH and treated with 3N HCl Et OAc {%0fL-2005
and concentrated, then dissolved in a m ninumof MOH and whi ch was
saturated with Et20 and stirred 18 hours. The product was coll ected by
filtration (210 ng, 45% . (TLC 50% EtOAc/hexanes (NH3) Rf 0.08). 'H NWR
(400 MHz, DMSO-d6) 5 7.58 (s, 2H), 3.33-2.97 (m 6H), 2.18 (m 1H), 1.99
(d, J=10.5 Hz, 1H). 73C NMR (100 MHz, DV&#®-d6) 5 141.02, 130.60, 126.58,
45.54, 40.55, 38.30. GCM5 me 227, 229 (M). np 283-291 C. EXAMPLE 39

VWNO- DI Nf E7 - 10AWRI CYCLO 6 31_021 2 3,5- TRI ENE~ SULFOdV~1M CE HYDROCHLORI DE
A 10-Trifluoroace 1-10-aza-tric clo 6.3.1.02=-dodeca-2 7
.3,5-triene-4-sulfon 1 <chloride 1 -(1EXAMPLE 36

OAzatrlcycIo[G 7 2,3((g‘,222tr|fluoro et hano
ne (530 ny, 2. il Y= 3008 G ST BENSARECA30 mmol ) and
stirred for248h$ ATEERAENE BYORDCPOORIDEG7 The mi xture was quenched with ice,

t ted th trated t d
g>r<] rac (664\6v1 n B OACH AlLlyeely hd LB B _Q]gc_,dfg)g_%g N ated to provide

, N4= DnéM@ﬁ.@‘&%trlcyclofG 3 1.0z-"

dodeca 2(7), 3, , -Adeki i o
10-Tri fl Ejoa gg\ocet y{Etﬁg@%ggﬂﬂ P%@%@)q‘@ o Csrcgﬁ;% gc’d F(H7: S Biep e 4- sul f o

nyl chl ori d8% P82e>hgmolhwes Fﬁﬁbtl’')e<='vvzéi§1 @% &gl 7615 RET) @AdOwartned antrote eated wit h
40% Me2NH H20rs( Irhe Mixture whé E6dledléhdtedttlyeain liEa iU WicS s ond?@ﬁpteit?atﬁ g and

chr omat ogr S (TLC 30% Et OA\C/ hexanes vi de an
oil (256 ndP‘“%‘%g "F‘n‘%’fgz’ﬁiggﬁ lalChi{Rategrerty|afferds ieh oif (ASOMNG; B4%H Y TLANELOREKM OH (2

n) and st iRy 0&d). 118 NMRu290 MT-tzecm:}gt SINE 58S 0GANCIRRbI( @tcﬁ‘ﬂﬁ janes (sa%ﬁp%{?egﬁdl_g om

MeOH (3x) ssol ved .in MeCOH and reate
Et CAc (4 rrE?*? {ﬁ‘ﬁ‘eﬁwgt d”‘ “’Fis%wanw SE8HPTY. itiin 334 (Re®A Hand14Mm. dH).was
sat ur at ed Ri3SHm, Bf)209apd dst=1n Rett, 148). hours. The product was col | ect ed by
filtration as a while powder (163 ng, 59%. (TLC 10% MeOH CH2ClI2 (NH3) R,
0.54). 1H NWMR (data, free base) (400 MHz, CDCI3) 8

B} 2.2,2-Trifluoro-1-f4-hydroxy-5-(1 -hydroxyimino-ethyi)-10-aza-

tricyclol6.3.1 .Ogi]dodeca-2(7),3, 5-trien-10-yl]-ethanone

1-(4-Acetyl-5-hydroxy-10-aza-tricycio[6.3.1 ,02'7]dodeca—2(7).3, S-trien-10-y)-2,2,2-
trifluoro-ethanone (190 mg, 0.605 mmol), hydroxylamine HCI (99 mg. 1.21 mmol) and NaOAc
{118 mg, 1.21 mmo!) were combined in MeOH (4 mL) and H,O (1 mL} and warmed to 65°C
for 18 hours. The mixture was cooled, diluted with H,O and extracted with EtOAc which was
dried (Na,S0,), filtered and concentrated to provide a yellow oil {177 mg, 93%).

C) 2,2,2-Trifluoro-7-Methyl-5-oxa-6, 13-diazatetracyclof8.3.1.02% 02 )pentadeca-
2,4(8).6,9-tetraene-ethanone

The above  qil, 2,2,2-triﬂuoro-1-[4—hydroxy~5-(1-hydroxyimino-ethy|}-10-aza-
tricyclo[6.3.1.0%")dodeca-2(7),3,5-trien-10-yl}-ethanone (177 mg, 0.54 mmol) was stirred in
DCE (3 mL), treated with triethylamine (0.4 mL, 2.8 mmof) and acetic anhydride (Ac,0) (0.3
mL, 2.8 mmol) then stirred 18 hours. The reaction was treated with H,0 and extracted with
EtOAc. The extracts were dried (Na,S0,), filttered and concentrated to a yellow oil which was
dissolved in anhydrous DMF (3 mL) and treated with 60% NaH in oil (32 mg, 1.08 mmaol).
After stiring 18 hours, additional 60% NaH in oil was introduced (33 mg) and the mixture was
stired 2 hours. The reaction was quenched with H,0 (5 mL) and extracted with 80%
EtOAc/hexanes (3 x 30 mL). The organic layer was washed with H,O {3 x 20 mL), dried
(Na,50,), fitered and concentrated and chromatographed to provide an oil (40%
EtOAc/hexanes R, 0.56).



7.64 (m 2H), 7.41 (d, J=8.0 Hz, 1H), 3.30 (m 2H), 3.20 (d, J=12.5 Hz,

oH), 3.07 (dd, J=12.5,2.2 Hz, 2H), 2.69 (s, 6H), 2.45 (m 1H, 216dLLJM05
J=11.0 Hz, 1H). 13C NWR (100 MHz, CDCI3) 5 128,43, 124.16, 122,75, 46.67,
46.55, 42.11, 39,44, 37,81. GCMs me 266 (M). (data HCl salt) 'H NWMR (400

MHz, DMSO-de) 5 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). GCM5 nlie 266 (M).

Anal . Calcd, for C13HIBN2O2HCI : C, 51.56 H 6.32; N, 9.25. Found C

51.36; H 6.09; N, 9.09. EXAMPLE 40 4- 1- PYRROLI DI NYLSULFONYL -10- AZATRI CYCLO
6.3.1.027 DODECA-2 7),3,5- TRI ENE HYDROCHLORI DE The pyrrolidi ne anal ogue |
was prepared from 10-triftuoroacetyl-10-aza-
tricyclo[6.3.1.02,"']dodeca-2(7),3,5-triene-4-sulfonyl chloride (320 ng, 0.9 |

mol ) as by substituting pyrroline in the coupling step described in
Exanpl e 39B. Themmg&e@éﬂwmwmwﬁﬁmenm%-m)ﬁgwwene
Depr ot ect i opydededics@nversion to the salt as in Exanple 39B affords a white
powder (1895%37‘TE96. (TLC 10% MeOH/ CH2C12 (NH3) R, 0.60), (TLC 50%

Et OAc/ hexanes Rr YBZE8)he MERAGRESeATREINMEx2TDEISS) 28.27Tr§60r¢-3:Medny85-0xd4,13-1 H)
7.64 (s, 1 dibzatetrde@ib(d 1 0T8N pekadech-Hi(e) So-28ashel ’ H,
2.30 (m 14, 1 o E% o He, 1 Hg} 1. 731%“6&%? g’%é"%ﬁ?&% &cg](.l)r?eM—iz
CDOI 3) 5 148°§1MPQAY: bs wassieeahss withySN HG(EIOfs 43 my), canpentated anglisagyeuint 387,
46.80, 46. 6Binimlih dfIGH,8Q wikh 1255 shlratéP@lin MkafbLardOirbd Midter 33 holrs n%i@ﬁig ?;3'

oty Lo MR bl WRVBSERY 18 il (g 1N areis [ N k00 s (a
J :260( Hz, 1DM§O-d3.53.73(01H], T@BYs, 121.).Zﬂ42(-2r38 n. Iy 52530(14,83(,4%2_ I, %&;mc,

1 m 4H. e A . For CL3HISN2CBHQ . 1/ BNEOH C.
54.07: H, E“H@?‘ﬁ.{@:%ﬁaﬁ%ﬁ%ﬂéﬁqb&%ﬁ H 6 72: N 8.12 EXAVPLE 41

5. 13- DI AZATETRACYCLJ 9. 3. 1. 0x-' D 0'-8 PENTADECA-2, 4 8 .9-TRI EN-6 ONE

HYDROCHLORI DE (The title conpound was pkapgfed,follow ng the procedures

described in Quailich, G J., Mrrissey,  P: Synthesi s 1993, 51-53,
treating 4,5-di rﬁ:@%g@@aﬂgazot-&yl)-‘lO-aza-trlcyclo[ﬁ.a.1.oﬂ]dodecaﬂ(?),3,5-triene

tricycl of 6.n3drbetictide] daglesar-Rehy, Bi-Byridd-69613 9 LAERMIY/A ) C AGHed85F Ut VI
ester as an;eqyl yalent to

1-(4-Acetyl-10-aza-tricyclo[6.3.1.0°"Jdodeca-2(7),3 5-trien-10-yi)-2,2. 2-trifluoro-

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
and rinsed with EtOAc (690 mg, 58%).

The above solid, 3-dimethylamino-1-(10-trifluoroacetyl-10-aza-
tricycio[6.3.1.0*"Jdodeca-2(7),3,5-trien-4-yl)-propenone, (200 mg, 0.56 mmol) was dissolved
in EtOH (2 ml) and treated with 5N HCI EtOH (0.1 mL) followed by methyl hydrazine (0.6
mmol). The resulting mixture was warmed to 70°C for 4 hours. The mixture was cooled,
diluted with water and extracted with EtOAc, dried (Na,S0O,) and concentrated.
Chromatography on Silica gel provided a 3/1 mixture of regicisomeric products (130 mg,
68%). (TLC 50% EtOAc/hexanes R, 0.40).

The above oil (130 mg, 0.388 mmo}) and Na,C0,(s) (82 mg, 0.775 mmoel) were stirred
in MeOH (10 mL) and H,O (5 mL) for 18 hours. After cooling the reaction was diluted with
water, extracted with CH,Cl, dried through a cotton plug and concentrated. The product was
purified by chromatography on Silica gel and concentrated to an oil. The salt was generated
with 2N HC! MeOH, concentrated and recrystallized from MeOH/EIOAC to provide a 3/1
mixture of regioisomeric pyrrazoles {85 mg. 58%). (5% MeOH/CH,CI, (NH3) R, 0.25). TFA-
precursor APC! MS m/e 336.2 [(M + 1)°).



an ortho fluoro phenyl noiety.) '"H NVR (400 MHz, DVBO-d6) b 10.42 (s, NH),
9.88 (br s, NH), 7.52 (br s, 1H), 7.15 (s, 11H), 6.79 (s, 1H), 3.43% 0td,005
J=5.0 Hz, 2H), 3.35-3.13 (m 4H), 2.93 (m 21-1), 2.12 (m 1H), 1.95 (d,
J=11.5 Hz, 1H). APCl MBS mle 215.2 [(M+ 1)']. EXAMPLE 42 6- OXO 5- OXA- 7, 13,

DI AZATETRACYCL( 9.3.1.0x"'-'.0 "a PENTADECA-2 10 , 3,6,8 TETRAENE
HYDROCHLORI DE (For references, see: Nachman, R J. J. Het. Chem 1982,
1545.) 2,2,2-Trifluoro-| 66

- (4- hydr oxy-5-am no- 10-aza-tricycl o[ 6. 3. 2602 - ] dodeca-2(7), 3,5-trien-
10-yl)-ethanone (317 ng, 1.11 mmol) was stirred in THE (10 nm.), treated with
carbon yldiimdazole (269 ng, 1.66 mmol) and warned to 60C for 18 hours. The
m xture was concentrated, diluted with 2C12 (50 nL) and washed with 1IN
aqueous HCl sol ut4i 3 x 10 nm). The g%ﬂiﬂayer was dried through a
cotton plug, con —ﬁ‘é&&ﬁ Qo HAZATREREE LS apdYDoORCRil )63 H8k L 50%

Et CAcJHexané8PROCHUORMDEIe an oil (130 ng). This matert: rted to the
title conpound b he. pods described in Exanple 9C. 1H NWR (400 MHz,
DMSO-d6) 8 11.7 T 05z e clgl8 3N 277]@5@3'2(@.@.53trier1|5|"@-)£l}-z23-§r'ﬂ 3¢ 11,
7.07 (s, 1H) &thgncpe (Bdmed sp Catpaignd, B6Thdnfls ’}bt »ﬁ/@?ﬂ/z HzZ,~ IH, 2793 vffh&—&o - 1H),
2.18 (m 1H), é&,ﬁ]ﬁ@za-ﬁ:l} 0, Hz, 1H). Kby NeED 11850, 7126294 1) +], EXAMPLE
43 3- TRl FLUCR L2 HOEREA: TR IRMEC®267) 3 51111 1 0-DODE GAtR 0b-eti 35 T ;%IE
HYDROCHL ORI D& {- S&enaty wasestierkd jn CH,Ch. (5 n&?raﬂg‘?r%ﬂea\&-m Iy#; Pazhenchevsﬁ(% o
Pleiss, M T,ﬁ.résﬁmg|ora@ AisonSeibel L.; Reitz, 5 () (982 mey4t ohem 1983,
48, 2321-2327. G unewald, GO 1o SUiRe RSV, paaredvinto sSakdied Buedus Nanddd.
Chem 1987,3°4°" $2% mipoogajted hah tdH g GOARBURAL) RS Rk SRaY ed by the nethods

described idondxaseh e dn @ 51702“ ; h ith o} a cottdn piug ang
2-fluoro-6-trifluoronet h$| br oﬁ%ﬁ%@kﬁgp%ﬁp&ﬁ@@ﬂwfw; CD30D) 8 7.67-7.50
150 EC 2005 -69 (3H), 3.65 (br s, 1H), 3.49-3 42 (m 2H), 3.29 (s, 1H).
2% 1 Ty A Mo o 8 s '
: AN A; S . = ; Ji2s
Cl2H12F: N. HOl 11/ éﬁ«(z" ehero-d G agatrieyciol. 3 1,02 Mod&cal7), FOMBAL16v1 5 3 o7 3 4.83; N,
)-22:2tHfuclo-
5. 16. ethanone (570 mg, 1.75 mmol) was stirred in MeOH (

47 mmol) in H.O (5 mL).

| 25mL) and treated with Na,CO,(s} (5 g,
. ‘ The stirred mixture was warmed to 70°C for 4 hours, concentrated
tc solids, diluted with H,0 and extracted with EtOAc {

i 3 x40 mL). The product was
into 1N aqueous HCI sofution extracted

2 x 40 mL) which was washed with EtOAc then neutralized with
saturated aqueous Na,CO;, solution to pH~

10. Prod '
- uct was extracted with CH.Cl, (3 x 40

. fitered through a cotton Plug and concentrated to an oil {400 mg, 100%)
The oil was dissolved in MeOH and treated with 3N HCI EtOAc (4 mL) and
concentrated, then dissolved in a minimum of MeOH and which w

- as sat i
g ot urated with Et,0O and

: The product was collected by filtration (210 mg, 45%). (TLC 50%
tOAc/hexanes (NH3) R, 0.08). 'H NMR (400 MHz, DMSO-dg) § 7.58 (s, 2H), 3.33-2.97 (m

6H =
) 2.18 (m, 1H), 1.99 (d, J=105 Hz, 1H). C NMR (100 MHz,DMSO-dg) 5 141.02, 130.60
126.58, 45.54, 40.55, 38.30. GCMS m/e 227, 229 (M"). mp 283-291°C |

EXAMPLE 39

N N-DIMETHYL-10-AZATRICYCL 27
NN 0OI6.3.1.0% DODECA-2(7),3 5 TRIENE-4-SULFONAM
HYDROCHLORIDE =

A) 10-Trifluoroacetyl-10-aza-tri z
etyl-10-aza tncyc!o[6.3.1.D—’ldodeca-2(?),3,5—triene-4—5uifony1

chlioride

1-(10-Aza-tricyclo]5.3.1 .02'7]dodeca-2( 7},3,5-trien-1 0-y1)-2,2, 2-trifluoro

~-ethancne (530
mg, 2.1 mmol) was added to chlorosulfonic acid (

2mL, 30 mmol) and stirred for 5 minutes.




EXAMPLE 44 3-PHENYL-1 0- AZA-TRICYCLJ 6 3 1 0Z-' DODECA-2 7 35-TRI ENE
HYDROCHLORI DE A) 5- Fl uor o- 1, 4- di hdr o- 1, 4- net hano- na ht hal ene and 15 DEC 200
5-io0do-1, 4-di h dro-1, 4- net hano-nahthal ene (Ei sch, J. J.; Burlinson, N E
J. Aner. Chem Soc. 1976, 98, 753-761. Paquette, L. A ; Cottrell, D. M;
Snow, R A J. Aner. Chem Soc. 1977, 99, 3723-3733.) Magnesium turni ngs
(9.37 g, 385 nmmol) were stirred in anhydrous THE (1000 nL) in a flane dried
2L 3 neck round bottom fl ask equi pped wi-#h a non-equali zing addition funnel
with a N2 fl ow adapter, nagnetic stirrer and efficient condenser equi pped
with a N2 flow adapter. The flask was stirred and warned to reflux by a
renovabl e heating mantle. 2,6- Difluoro-iodobenzene (0.3 g) was added

fol l oned by '6f ™RUEt WABALENEhaHRIY (re3 enttactedThien Eemich, tohed (hagagl @ Ghar ged
wi th an i nt icomkegtraddib YR idef n§-Ad 4 , 367 nmmml) and
2,6-difluoro-i odobenzgne d(ggg%gslé?pgksé?ﬁm?.3%%’@%‘:’8%’13{“?%%50"(5)-1 nL) of the
intimate mxture were introduced to assist initiation (-4x). After -15

m nutes, the rea@fion N‘N“OiRE®RE-106EHMPEEM + ﬂ@ogﬁggr;7)§%ntdens§ti,fong and
heat i ng vvashﬁi rl%i al ned as necessary duri e =t Mo e Bt s of
the additio € The reaction was then maintained at reflux for -1 hour

SM by GCMB) . 10F-Meflub@acétion-aes: 3 Y hed
R T R A by s i U el T L ol

with H20 (2 f wed by ag .
the solids. Z%?o ) 00 ThOPUEL sttt A0 DA saieq vtk A0BOVerNH/H.Dhe ooitbi ned
or gani ¢ | ayéiterigsninvteshiod minitdré weatant ertt@ckdaat etrdfatoblabkddBors 8l P AL e 10, ML) |
dried (N325Q6¥UhEiJnE§F??9BP{ o&gp&%aan& 4 ?&?a{&;}%ow t rg hextanes r ngga and
concentrated to an oi 5) : ro dn Jihrs Batega|was| digsowed Wi t h
hexanes pr¥éPidédimbnend BHeOH & OLioard sBted) 18 hourhired mG@IME Mol @Endahi: 1B Lhd/
5-1 0do- 1, 4- ghebyHe® frbm Mt RN (£ - TLC hexanes R, 0.63).
6L5-i odo- 1, [% 3 A-tetr ahydhr E@f "4 @Eé E'E‘Lﬁ%%‘ﬁ%saﬁf?ﬁa ’%?’Fﬁ*—a INGIEHIgH with N HCI
5-1 odo- 1, 4- HPAG &t BLI CANCRRHedh 853pH8H iha minireunt 20MgPH and whichaaB s bturiopiiel | ne
N-oxi de (12t BandmstirdB08 REURS. ) THAGK RiuSivids cBfbelel b3 G 90 .nl) and H20 (13
m). To thig.uas g2 9L HLHOD & &Qﬁe%o?zﬁ%@%é%‘g@f. budig e o
t-BuOH, 0.0 \-? A rH 2% )S,: 0349 r HAMR (dgta‘ free base) (400 MHz, CDCL,) 8
7.64 (m, 2H), 7.41 (d, J=8.0 Hz, 1H). 3.30 {m, 2H)| 320 (d, J=12.5 Hz. 2H), 3.07 (dd.
J=12.5.2.2 Hz, 2H), 2.89 (s, 6H), 2.45, (m, 1H), 2.00 (d, J=11.0 Hz, 1H). >C NMR (100 MHz.
CDCly) & 128,43, 124.16, 122,75, 46.67, 46.55, 42.11, 36,44, 37.81. GCMS m/e 266 (M%),
(data HCI salt) "H NMR (400 MHz, DMSO-dg) 5 7.68-7.52 (3H), 3.38 (m, 2H), 3.24 (m, 2H),
3.04 (m, 2H), 2.58 (s, BH), 2.22 (m, 1H), 2.04 (d, J=11.0 Hz, 1H). GCMS mve 266 (M"). Anal.
Caled. for C13H16N,0,HCI: C, 51.56; H, 6.32; N, 9.25. Found C, 51.36: H.6.09; N,9.09.

EXAMPLE 40
4-{1-PYRROLIDINYLSULFONYL)-1 0-AZATRICYCLO{6.3.1 .OLILDODECAQ(?).B, 5-
TRIENE HYDROCHLORIDE

The pyrrolidine analogue was prepared from  10-triflucroacetyl-10-aza-
tﬁcycto{6.3.1.02'7}dodeca-2(7),3,5—triene-4-sulfonyl Chloride (320 mg, 0.9 mmol) as by
substituting pyrroline in the coupling step described in Example 39B. The TFA product was
isolated as an oil (314 mg, 89%). Deprotection and conversion to the salt as in Example 39B
affords a white powder (189 mg, 63%). (TLC 10% MeOH/CH,Cl, (NH,) R, 0.60). (TLC 50%
EtOAc/hexanes R, 0.65). '"H NMR {400 MHz, CDCL) & 7.66 (d, J=8.0 Hz, 1H), 7.64 (s, 1H),
7.37 (d, J=8.0 Hz, TH), 3.30-3.15 (m, 8H), 3.00 (m 2H), 2.39 (m, 1H), 1.88 (d, J=11.5 Hz, 1H),
1.72 (m, 4H). "*C NMR (100 MHz, CDCl,) 6 146.91, 144.08, 136.65, 127. 90, 124.18, 122.36,
50.43, 47.87, 46.80, 46.63, 42.11, 39.63, 25.10. APCI MS m/e 293 [(M + 1)°] (data HCI salt)
'H NMR (400 MHz, DMSO-de) & 9.78 (brs, NH), 8.1 (br s, NH), 7.73 (d. J =1.5 Hz 1H), 7.66



g) and saturated aqueous NaHSO3 solution (3 nL) were added and stirred for
1/2 hour. The 1 5 010 7905 -70 mixture was filtered through a Celita Jp@d Hid
the filtrate concentrated to produce an oil which was purified by

chromat ography on Silica gel eluting with a gradient of hexanes to 100%

Et OAc to provide a yellow solid (13.73 g). APCl MS me 301.1 [(M- 1)']

10- Benzvl - 3-i 0odo- 10 .aza-tricyclo(6 3 1 0'-' d ddeca-2 7, 3, 5-triene
5-1o0do-1, 2, 3,4-tetra hydro- 1, 4-nethanospaphtha |ene-2,3-dial (8.33 g, 27.6
mml ) and Et3NBnCl (10 ng) were vigorously stirred in dichloroethane (25
m.) and H2O (75 nL) then treated with sodium periodate (6.17 g, 29.0 mmol).
After 1.5 hours, the layers were separated and the aqueous |ayer extracted
Wi th DCE (2d9% J&@)OﬁﬁL")z 1HhE. SGQﬁTbJI—BIed-(zOﬂig)aQBg 3lcaiy(%Hw§_1§1 gego th H20 (4 X
30 ) untidz AE) ﬁ%gc@ R, tcﬂ%rﬁ ar gﬁ)ﬂﬁﬁj de pa er was ob erv Hjer{‘

sat urated aqueous sol e y. A'*FIH B AR @wHaVQzl-i\myzueoedct hr ough
a cotton pll4d” *éﬁ(WtNe%ﬁ‘ecﬂowdtm sBeazyb 7ami.meiA 3. 16 nL, 29.0 nmml) and
stirred for 2 mnutes then transferred to an addition funnel. This solution
was added over -10 mnutes to a vigorously stirred cooled (0 C) m xture of

NaHB(OAc)3 (18.72 g, 88.0 mmi) in DCEEA%C}'_ After addition was

conpl ete, the nNeXBIYAZAESRACNEL 8@ M 52{1‘8{_@' f.or. 2 hours The mxture
was quenchgl 'WFTHQU%UW stirred
for 1 hour‘m V& dtigpeareoountysas meg@temmlomh@mqjd@@u@egay&;lbyﬁﬁ

extracted @ualithC2CU2 M&rizeeO pripy. ) hﬁegg E,ge(cjij 52 Eaeﬁij%uldaﬁygrrm%/g&%asglegg

W th satur Na sol ution

and concen?‘%g?oéﬁgygﬁ%ﬁﬁ? %F aBp%V'eB?TWSF@rP%“fg%qld mﬂdmtydederaa"s i dquivBe 18, 6199 .
(TLC 5% Et @A@M@eﬁuawewwew Boiét) . lelrrMN'\(Ebc( WQ leéo 1@4 3 @ %&(b\]— 8.0
e L H . P9 22 128D T8 68269 3. 58
(AB dd, J=14 e R O N R TH)” 3d2Jf5(0b+z 2H). 3185-3.13.(Bd4Hiib2.o8l,

J=10. 2 Hz, (M P} 22288, {Hr 1.8 (dJ3=H0 52HHaH) ). AP MB.AZ 208 (N10:0 Hz, 1H), 2.39
(d, J=10.0 Hz, 1H), 2.34 (m 1H), 1.72 (d, J=10.5 Hz. I-@APCIIVSMeB?G.O

[((M+ 1)7]. D) 1 O0-Benzyl - 3-phen | -10-aza- trlcyclo[6 3,1.022 7 dodeca 2 7
3,5-triene (For a discussion, see: M ¥aaM8lEM2; Suzuki, A Chem Rev. 1995,

95, 2457- 2483.6)0X0-5-0><A-7,13-D|A2ATETRACYCLO[9.3_1.oﬂﬂ.oﬁngNTADECA-z(m)368-
TETRAENE HYDROCHLORIDE ( 1
1545))

For references, see: Nachman, R. J. J Het. Chem. 1982,

2,2,2-Triﬂuoro-1-(4-hydroxy-5-a mino-10-aza-tricyclof6.3. 1 .02'7]dodeca-2( 7},3,5-trien-
10-yl)-ethanone (317 mg, 1.11 mmol) was stired in THF (10 mL), treated with

carbonyldiimidazole (269 mg, 1.66 mmoal) and warmed to 60°C for 18 hours, The mixture was

Concentrated, diluted with CH,Cl, (50 mL} and washed with 1N aqueous HCI solution (3 x 10
mL). The organic layer was dried through a cotton piug, concentrated and chromatographed

on Silica ge! (50% EtOAc/Hexanes) to provide an oit (130 mg). This material converted to the
title compound by the methods described in Example 9C. 'H NMR (400 MHz, DMSO-d¢) &
11.78 (s, NH), 9.56 (br s, NH), 7.63 (br s, NH), 7.24 (s, 1H), 7.07 (s,1H), 3.26 {br s, 2H}, 3.16
(brt J=8.5 Hz, 1H), 2.93 (br s, 1H), 2.18 (m, 1H), 1.97 (d, J=11.0 Hz, 1H). APCI MS m/e
217.2[(M+ 1),
EXAMPLE 43

3-TRIFLUOROMETHYL-10- -AZA-TRICYCLOI6.3. 1. 0%)DODECA- -2(7).3.5-TRIENE
HYDROCHLORIDE (See Grunewald, G. L ; Paradkar, V. M. Pazhenchevsky, B.. Pleiss, M.
A Sall, D. J.; Seibel, W. L. Reiz, T. J. J. Org. Chemn. 1983, 48 2321-2327. Grunewald, G,
L.. Markovich, K. M.; Sall, D. J. J. Med. Chem. 1987, 30, 2191-2208.)

The title compound was prepared by the methods described in Exarmple 1 and 2
starting with 2-fluoro-6-trifluoromethylbromobenzene. 'H NMR (400 MHz, CD,0OD) 5 7.67-7.50




10- Benzyl - 3-i odo-1 0-aza-tricycl o[ 6. 3. 1. 02. 1] dodeca-2(7),3,5-triene (375.3
ng, 1.0 nmmol), potassiumacetate (785 ngy, 8.0 mol) and phenyl bor &ri &t Caldiid
(183 ng, 1.5 mmol) were conbined in 10/1 EtOH/ H20 (5 mL.). The m xture was
degassed (3 vacuum N2 cycles), treated with

tetraki s(triphenyl phosphi ne) pal | adi um(0) (57.5 ng, 0.05 mmol) and warned to
90 C for 18h. The reaction was cooled, diluted wwth H20 and extracted with
Et20 (3 x 50 mL). The organic |ayer waé&-washed with brine (50 L), dried
(MgSH), filtered and concentrated to provide an oil (180 ng, 55%. (TLC
4%kt OAc/ hexanes Rf 0.18). GCMS mle 325 (M *.

- Phenyl - 10- -1rjc 0[.6..3. 1. 0z- 7l dodeca-2(7), 3,5-triene hydrochloride 1 5
DEC 2005 - ‘?%@c?ff’éh’ngﬁl*l! %-481%&%& PHID3 85 4s. t1H). a8l DIENB 2H), 2.42 (m, 1H). 2.18 (

1. 02. 7] dod&TVASHZ HB, AP MERRe V&S ANV &f ipto t | t1e conpound
utilizing éh,g lgm_gilgifsg'n@ g%ﬁcri bedRi n g%iﬁ?'eéag)djp(#ﬁ—é%o%/a% SHRg 2
(NH3) R 030Y.7 (dat'8 For-réd Bast) N1fy RVRU(U0B Mz H. CRCM3).18. 7. 46- 7. 15
(8H), 3.17 (br s, 1H), 3.01 (m 2H), 2.93 (d, J=13.0 Hz, 1H), 2.72 (dd,
J=10.5,2.5 Hz, 1H), 2.63 (dd, J=10.5,2.5 Hz, 1H), 2.41 (m 1H), 1.91 (d,
J=10.5 Hz, 1H). APCI M5 me 236.2 [ (MEEAWMPLE4 (1O salt) np 262-265 C

Anal . Cal cd. fctPRENY-N-NDSTRICHE20;6 C1.0¥30866CH; Eﬁa%%@#%& 19. Found C,
73.50; H, wooREcNompP4. EXAMPLE 45 3- HY —10- AZAS YCLJ 6.3.1.0 Z 7
DQDECA-2 7 3 5-TRTENE HYDROCHLCORI DE A) 10- Benzyl - 3-boroni c
aci d- 10- aza- t r i“ey cEB]ugros!. 4-digpsro-ddetoataarRir@ppBalbnd I 8B 5.i0do-1 4-dihvdro.1 4.
10- Benzy| nZth=a6pagdiihaca- tri cycl o[ 6. 3. 1. 02. 7] dodeca- 2{ 7), 3‘5‘t‘r‘|xe'ne—?-3 0 g,
7.99 rnnol) -~ stiTréd in anhydrous THE (40 nL) at -78 C under nitrogen
and treated d?@%\?\?’s"sé“\maﬁﬁ’”?ﬁm Bukiv/ ¢@egLrain. Béc. 2978\b& bR 761, Paiianes,. 9. 59
ol ) . AT Colrel . . 1Bro@sR. AUl AlBOBRORYAIOfGH oo (b Blaty, 20 0 ol ) vas added
dr opwi se. After,\na-%/sgumhplrjr. kgﬁ reacti on was poured’into saturated aqueous
NaHOCB sol ut i o 98t T B8 {7 1{,8 5 dAmols wereatiredlinintor GitsCME (8oxmbPOnnl) and
concent r aBd@me Thed 2 Si reaie ravas bditss Ohskeshuigped O %t,%g[%ggﬁgﬂgsédaggn extract ed

aq

with |1 NeigNaGld ag S jon (4 x 50 . The conbi ned ‘agueots™asi c
| ayer was i1 eated w’g? rb@%%ﬁ'?%ﬁ'&%rdaqqcfm?' ' SORTe85% endirBedimiin ex Ny dat ed Wi t h

Et OAC (4 idaf@r-nﬂ—j“? fash wap §UNG2 504 ywaamet to reflux by a removable heating mantle. 26-
Difluoro-iodobenzene (0.3 g) was added followed by of 3N EtMgBr in THF {C.3 mL). The

addition funnef was charged with an intimate mixture of cyclopentadiene (24.24 g, 367 mmol)

and 2,6-diflucro-iodobenzene (88.0 g. 367 mmol).  Smalt portions (~1 mL) of the intimate

mixture were introduced to assist initiation (~4x). After ~15 minutes, the reaction initiated

(exotherm, and vapor condensation) and heating was maintained as necessary during the
addition of the contents of the addition funnel.

~1 hour {(no SM by GCMS).

The reaction was then maintained at refiux for

The reaction was cooled to room temperature and quenched with H,O (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

NaHCO, solution (150 mL), dried (Na,S0,), filtered through a Silica plug with hexanes rinse
and concentrated to an oil (70 g). Chromatography on Silica gel efuting with hexanes
provided two lots (9.0 and 21.0 g), which contained pnmarily 5-iodo-1,4-dihydro-
naphthalene. (TLC hexanes R, 0.63).

1,4-methano-

B} 5-lodo-1,2.3 4-tetrahydro-1 A-methanoc-naphthaiene-2, 3-diol

5-iodo-1,4-dihydro-1 4-methano-naphthalene (20 g} and N-methyl morpholine N-oxide
{(17.61 g, 130 mmol) were stirred in acetone (90 mL) and H,O (13 mL). To this was added a
solution of OsO, {0.2 mL, 2.5%wt. solution in t-BuOH, 0.02 mmol). After 144 hours, florisit (5
g) and saturated aqueous NaHSO; solution (3 mL) were added and stirred for 1/2 hour. The



stripped. Chromatography on Silica gel eluting first with 3% Et OAc hexanes
to renove non- pol ar conponents, then with 5% McOH CH2CI 2 provi des] § Bel €60k e
conmpound. (TLC 25% Et QAc/ hexanes R, 0.60). B)

10- Benzyl - 3- hydr oxy- 10-aza-tricyclo[ 6.3 1 02=7 dodeca-2 7 ,3,5-triene

10- Benzyl - 3-boroni c acid- 10-aza-tricyclo[6.3.1'02,7 Idodeca-2(7),3,5-triene
(140 ng, 0.48 mmol) dissolved in THE (5 nmL) was treated with

N- net hyl nmor phol i ne- N-oxi de (64.5 ng, 0748 mmol) and brought to reflux for 1
hour. The reaction was concentrated and chromatographed on Silica gel to
provi de product. (TLC 25% Et OAc/ hexanes R, 0.18). "H NWR (400 MHz, CDC 3) b
7.18-7.15 (3H), 7.04 (dd, J=8.0,7.0 Hz, 1 H, 6.95 (m 2H), 675(d J=7.0
Hz, 1 H), GNBYe(s, fitg=8 oouphG Gite plotdha 1 fﬁ?ate(ttrncémr g*)mﬁf’gg B%Aog“&fg =14.0

Hz, 2H), 3. ,
2.79 I(_?Jldd “%58;,”(4% B Cﬂm%géi&ﬁ"( gﬂcﬂﬁe' qdng mela erapqzm qm)exar@s:z@w(mm J= 11 0
Hz, 1H), 2. i%“f(fﬁ]w%q}eav@ﬂove@hqwa73=910eF531w5m/1;ub1-, op me 266.5 [(M +

AR 1))B

1)'J. 1 5 DEC73 107B%n9)3|odo10 tri 27
3- Hydr oxy- 10- aza-tric A S8 3 So1ordera- T3 fmiasme hydr ochl or i de

10- Benzyi - 3- hydrdf92-1 3dzfﬁrachv¢r@;ﬂc4 ofBad- dapemaazwmdxacoara%i%] 2?rs5mHo &%8 (160

0.60 naoN ; ; t
ggscrl bednﬁg %‘(%V%Ezwmfetd JJLjl\}’/llésoﬁmg’ée rf\)?-izm&%%r%) ggm}‘ ) pBd Ugfein;s‘]mg) He7.5 Hz,
1 H, 684 (%W %"%Pe”i 3ig 5169739@@mqj>-$ﬂer1ﬂnoura, thd) layeds 54;6(59,5&5@1 H) ,

3 33 3. 25 ¢8Hhe Budbus(iaher dklted iR, Ddek‘ﬁ 17@% mom%ﬁg’frga@H@yeggﬁgfgm(rn

253 2%5%2 &%&ﬁiw@i@&g*%&aﬂf%ﬁ@%ﬁtm @V@E@pﬁer@am@@m‘édnﬁaﬁ%z 7

, 3. 5- TRl ENRIU#i¥OROBMHUORECEollien (tsotnhLe g h'rﬂélaw%md%ro@. Eh?ou E %@ t hods
descri bed art Wi t h 24,5 uor8 %8 %eﬂ‘g%ne 'H
NMVR (400 MHz éda,"%éém ogn %p%'ig? e 29%% 3y stirreg g2 BinLEs (BiA)tran Ze R (m

1H), 2. 11 'Pa7 33eion fgnngy Thwlunw@zhs memﬁ&fl%m&uu{e@% év@mus}gsv&%"c"‘%al 5. 97

301- 303 C(O%ﬁhxt@@'&@aHéﬁfAcg b P2 B & )m%CEC 150 mL). ' After addition was

Found C, 56 66t H
complete, the mixture'was st:rred wnhout cooling for 2 hours. The mixture was guenched with

saturated agueous Na,CO, solution (100 mL) and stirred for 1 hour, then the layers were
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

cotlon plug and concentrated. Chromatography on Silica gel provided an oil (6.3 g, 81%).
(TLC 5% EtOAc/hexanes R, 0.10). 'TH NMR {400 MHz, CDCH,) 5 7.61 (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, 2H), 3.26 (br
s, 1H), 3.21 (br s, 1H), 3.04 (brd, J=10.2 Hz, 1H), 2.83 (br d, J=10.2 Hz, 1H), 2.47 (d, J=10.0
Hz, 1H), 2.39 (d, J=10.0 Hz, 1H}, 2.34 (m, 1H), 1.72 (d, J=10.5 Hz. 1H). APCI MS m/e 376.0

(M+1)].
D) 10-Benzyl-3-phenyl-10-aza-tricyclo]6.3. 1 0¥ }dodeca-2(7),3.5-triene
(For a discussion, see: Miyaura, N : Suzuki, A. Chem. Rev. 1995 95 2457
2483))

10-Benzyl-3—iodo-10-aza—tricyclo[6.3.1 .02'7}dodeca-2(7).3,S—triene (3753 mg, 1.0
mmol), potassium acetate (785 mg, 8.0 mmoel) and pheny! boronic acig (183 mg, 1.5 mmol)
were combined in 10/1 EtOH/H,0 (5 mL). The mixture was degassed (3 vacuum/N, cycles),
treated with tetrak!s(tnphenylphosphme)palladlum(0) (57.5 mg, 0.05 mmol) and warmed to 90
°C for 18h, The reaction was cooled, diluted with H,0 and extracted with Et,0 (3 x 50 mL).
The organic layer was washed with brine (50 mL), dried (MgSQ,), filtered and concentrated to
provide an oil (180 mg, 55%). (TLC 4%EtOAc/ hexanes Ry 0.18). GCMS m/e 325 (M),

E) 3-Phenyl-10-aza-tricyclof6.3.1 .Dﬂ]godeca-2(7),3,5-triene hydrochloride




EXAMPLE 47 6- ETHYL-5- OXA- 7, 13- DI AZATETRACYCL(OJ 9.3 1 02''-.0 ' e PENTADECA- 2
10 , 3, 6, 8- TETRAENE HYDROCHLORI DE 15 DEC 700
2,2,2-Trifluoro-I|-(4-hydroxy-5-am no-10-aza-tricycl o[ 6. 3. 1. 02. 7] dodeca- 2%7§ ,
3, 5-trien- 10-yl)-ethanone and propionyl chloride were converted to the
title conpound follow ng the procedures described in Exanple 30 and

Gol dstein, S. W Danbek, P. J. J. Het. Chem 1990, 27, 335. '"H NWR (400
MHz, CD30D) 5 7.64 (s, 1 H), 7.62 (s, 1’H, 3 48 (d, J=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, 1 H), 1.42 (t, J=7.5 Hz, 3H). APCl MS me 229.2 [(M+ 1)'].
EXAMPLE 48 6-1 SOPROPYL- 5- OXA- 7, 13- DI AZATETRACYC LO 9. 3.1.021-.01
8PENTADECA- 2 10 9%Bsngy-grheoyRINNE-tHVDRECHL OR|BEec2; 227) 2 iibkd URSO-donvered

- (4- hydr oxyn&-tieitin® -cbRpada- iflikiey Gho | &nitidn0 2 ecaz2(7 S-trien-
| 5 HRY RO BndichsDget RIS gﬁzg'f' ¢ 14% TF¥1 ®%onmpound

10-yl)-eth i sobutyryl chlorid ¢ )
Foi Lo ng. EREMCIREE AR o ol cleFiBelr Tree B3Rt MR (4COTIRE ASS6IEtOAGE heg anos. R
0.14). 'H MW NHz 3. 050RCH). B (260, S © 3,41 (d,
512 He, L@H&jﬁ%ﬁ%ﬁiiﬁgﬁ1 ggié‘ﬁinf %%H?;f’ 7'%%&9‘?6,5’%é?5ﬂ251ﬁl—lz?'giH) ,

1.45 (d. J—é P2 251 ng( H & 9349 J519 % WE.-41HL.)ARCI MSHBle 23612H(M + nJip

249- 251 C. (HB SHECGHR 06526578, EXAMBAIE 46r " OA-Z 430 DL AZATETRACYCLO 9
3.1. OLI - | 04, PENT - 2,10, ,6,8-TETCR12HEﬁE'NEv53R§ﬁ‘?|>L%£Igﬁé A BEATRTRAYCD

SOFS 1204 hyardxy:

2,2,2-Trifluoro- cam no-10-aza-tricyclc[6.3.1.02.7] dodeca-2(7),
3.5-trien- 10-yl)-ethanone and phenyl -acetyl chloride were converted to the
title conpound following the procedur rﬁﬁ cribed in EXAMPLE 47. =H NWR
(400 MHz, CD,OD) 8 7.63 (s, 1_FI;|Q), 7.58 ; , 7.36-7.24 (5H), 4.29 (s,
2H), 3.46 (d, JZHYBROXY-1914¢A-TRIQYCL Q6. JECADDORLA-AM)3.5-388NE(2H) , 2. 42 (m
1H), 2.15 gprdcalompEz, 1H). APCI Ms nme 291.2 [(M+ 1)"].” 15 DEC 2005

A) 10-Benzy!-3-boronic acid-1D—aza-tricyclo[6.3.1.02'—7@eca-2{?).3,5-triene
10-Benzyr-3-iodo-10-aza—tricyclo[6.3‘1.02'7}dodeca-2(7).3,5—triene (3.0 g. 7.99 mmol!
was stirred in anhydrous THF (40 mL) at -78 °C under nitrogen and treated dropwise with n-

BuLi (3.84 mL of 2.5M soln. in hexanes, 9.59 mmel). After 10 minutes, tri-isopropylborate

(4.61 mL, 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 EtOAc (3 x 50 mL)
and concentraled. The residue was dissolved in 30% Et,O/hexanes and extracted with 1N
NaOH aqueous solution (4 x 50 mL). The combined agqueous basic layer was treated with
concentrated HCI to achieve pH 8 and extracted with EtOAc (4 x 25 mL), dried (Na,S0,) and
stripped. Chromatography on Silica gel eluting first with 3% EtOAc/hexanes to remove non-
polar components, then with 5% MeOQH/CH,CI, provides the title compound, (TLC 25%
EtOAc/hexanes R, 0.60).

B) 10-Benzyl-3-hydroxy-1 0-aza-tricyclol6.3.1 .Ouuodeca-z(?),3,5-triene

10-Benzyl-3-boronic  acid-10-aza-tricyclo]6.3.1,0%" dodeca-2(7). 3 5-triene {140 mg,
0.48 mmol) dissolved in THF (5 mL) was treated with N-methylmorphoiine-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% EtOAc/hexanes R, 0.18). 'H
NMR (400 MHz, CDCly) 8 7.18-7.15 (3H), 7.04 (dd, J= 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, 2H), 3.28
(brs, 1H), 3.06 (br s, 1H), 2.91 (dd, J=8.5,1.5 Hz, 1H), 2.79 (ddd, J=8.5,1.5,1.5 Hz, 1H), 2.42
{d, J=11.0 Hz, 1H), 2.39 (d, J=11.0 Hz, 1H), 2.23 (m, 1H), 1.65 (d, J=10.5 Hz, 1H). APCI MS
m/e 266.5 [(M + 1)°].



CLAI M5 A conpound of the formula P | R 14/ - \ R 15 wherein P is hydro e?,
rnethyl, COOR' wherein R16 is (C -Ca)alkyl, ally[ or 2,2,2-trichl 0?%@&13@0; -
C(=O) NR-5RO wherein R5 and Rr' are sel ected, independently, from hydrogen
and (C-Ce) alkyl, or R 5 and RG together with the nitrogen to which they
are attached, forma pyrrolldine, piperidine, norpholine, azetidine,
pi perazi ne, N (Cl-C, 3)al kyl Pi perazi ne or thionorpholine ring, or a
t hi or nor pholine ring wherein the ring suffur is replaced with a sul foxi de or
sul fone-, -C(=OH, - C(=0(Cl-C s)alkyl wherein the al kyl noiety may
optionally be substituted wwth froml to 3 halo atons, preferably with from
| to 3 fluoro or_chloro atons: benzyl, L-butoxycarbonyt (t-Boc) or
trlfluoroacetyl .Chﬁd‘.‘ﬂ@f@té@t@%ﬂ@i%.3@fj@ﬁeﬂ;z(T}[K;Bapi@ﬁgj%trclcmond‘er om hydr ogen,
(C -Cr,)al kyl optapralsliasuhss.Liut. | 12 one_to Seven ffuorine atons:
-Q(=0) (C1- c{%%;u kyl, C?Jan%, ’%h%gg?g%;‘f”@ﬁ#‘ﬁgt%? Ld%g]?%%?@é(sd”?@j 31841 ®§1 O%Rd hal o,
with the prBe'sHas Frivetediniodhrtite Srrenpbby Hetretizes hyshrogem Euher .i'8
hydrogen, (N8R @obakreylcDCRS 5 WNEQa, YgaE & : ny : und of the
formul a or['_g {)har naceut icgél I%;}/ gcc%e_[)t g'bf%ek(z’scgwt'cg%a%g&éjo%? ’%of]ﬁ’ug'g‘g 7580
treatment t6 HEdhebHEch hed-adaidti Bif ©ri=12.6 Hai tH)i h0e hescessad ian 206
| esseni ng ¢h, tH)PACT @, LSO HE &HN f e forml, or a
Otical 1y ace e ca Py T ek et Bor

pharmaceutically acceptable sail thereof for use a
di sorder or condition selected from iE%%ry bowel disease, ulcerative

colitis, pyoder #e-DELIOROOSRA- TRICNTL 66 20 BEBBBEChl /)R g eRpwel syndrone,
spastic dygtpRRw BRIAAC Ssprue, pouchitis, vasoc rctiom, —anyiety. panic
df sorder, @'EpT‘E’S‘ST‘OTIiI pol ar disorder, autism sleep disorders, jet |ag,
anyl ot ropi ¢ |' affbe ale coppandsizs MretaB)d b ognhéthase db¥siben Gl IEQMmpbYRElt £nsi on,
buli'm a. anafigy lin 2 ABAAodobrdrtibdhAfe 2H MR Fo8 Rz, B 570 02 5 1z, 2H),

3.48-3.13 (BH), 2.38 (m, 1H), 2.11 (d. J=11.5 Hz, 1H). APCI MS m/e 196.2 (M + 1) " (HCI

salt) mp 301-303 °C. Anal. Calcd. for CyHyF;N.HCL1/6H,0: C. 56.30: M, 5.30: N, 5.97

Found C, 56.66; H, 5.41; N, 5.96.

EXAMPLE 47
6-ETHYL-5-OXA-7,13-DIAZATETRACYCLO[9.3. 1 0 0 HPENTADECA-2(10).3.6.8-
TETRAENE HYDROCHLORIDE

2.2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0*"}dodeca-2(7). 3, 5-trien-
10-yl)-ethanone and propiony! chioride were converted to the title compound following the
procedures described in Example 30 and Goldstein, S. W.; Dambek, P. ). J. Het Chem.
1990, 27, 335. 'H NMR (400 MHz, CD,0D) 5 7.64 (s, 1H), 7.62 (s, 1H), 348 (d, J=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). APCI MS m/e 229.2 [(M + 1%

EXAMPLE 48
6-ISOPROPYL-5-OXA-7,13-DIAZATETRACYCLO]g.3.1.0212 O %PENTADECA-
2(10).3.6,6-TETRAENE HYDROCHLORIDE
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-1 0-aza-tricyclo[6.3.1 .02'7]dodeca~2( 7),3,5-trien-

10-yl)-ethanone and isobutyryl chloride were converted to the title compound following the
procedures described in EXAMPLE 47. (TLC 25% EtOAc/hexanes R 0.14). 'H NMR (400
MHz, CD,0D) & 7.65 (2H), 3.49 (br s, 2H), 3.41 (d, J=12.0 Hz, 2H}, 3.33-3.19 (3H), 2.45 (m,
1H), 2.18 (d, J=11.5 Hz, 1H), 1.45 (d, J=7.0 Hz, 6R). APCI MS m/e 243.2 [(M + 1)"]. (HCi salt)
mp 248-251 °C.



gastric acid hypersecretion, ulcers, pheochronocytoma, progressive
supranuscul ar pal sy, chem cal dependencies and addicti ons; dependéﬁb@%émgh,
or addictions to, nicotine and/or tobacco products, alcohol,

benzodi azepi nes, barbituates, opioids or cocaine: headache, stroke,
traumatic brain injury (TBl), psychosis, Huntington's Chorea, tardive

dyski nesi a, hyperkinesia, dyslexia, schlzophrenla mul ti-infarct denenti a,
age related cognitive decline, epllepsy, petit mal absence epil epsy, senile
denentia of the Al zheiner's type (AD), Parkinson's disease (PD), attention
deficit hyperactivity disorder (ADHD) and Tourette's Syndrome in a mammal .
4. A conmpound of the fornmula R3 R2 and R3 are sel ected, independently, from
hydr ogen, (C2-Ca)al kenyl, (C2-C6)al IBMMMPLE 48ydroxy, nitro, anino, halo,
cyano, -SOg( Cl- GBRENEYi- smlcmanomszTmma@@a Ppt 1bgk%wﬂ%§)£| kyl am no-

[ (C, -C6)al %ﬁge %%r’g %RAEhw’ - buzNHF‘R' T - XC(=0 R13,

aryl - ( Co- yl-O, wherein said aryl is selected
from phenyl and dapftitupre-1-tietyeroaptumingGo- ﬁg)trﬁ’dyklb![b'a Q7 ]dodeca 2{-%8 5 trien.

het er oar yl -4 sai d het er oar IS se romfive to
seven nenberé e%gaé%nggpfnﬁm&g?ﬁﬂ%dﬁl"ﬁeée FP'er‘H‘%é ¥e "?'Q)E‘Pmmméﬁ@atmms

sel ect ed f rifnPesapgen depirpedigeAMRIESE] THUNMR (484 %Cﬁmﬁjmwlmﬁ&dm 7 58

x2( Cl1-C, 3) a4 keuxyr I r

(C=-C5) al ksl a?n%noé&ggﬁakﬂ Kﬂ%:& 2‘412% 4%59m3%0§,_ ﬁz;ﬁﬁ %%Fdel n13(q>,§12(23@ &a§ al kyl -
or (Cl- Ca) af'Wox§? @@d“@é}ﬁl(ﬁy{'ﬂ ﬁtiiieTﬁ ) AP B MSmieck91 X2MCo1)06) ai kyl or

X (CLl-C, $) al koxy-(Co-C6)al ky!- contains at |east one carbon atom and
wherein from one to three of the carbon atons of said X2(C0-C$)al kyl or
(C1l-C3) al koxy-(CQ C5)al kyl - noieties nmay 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 (Co-C$)al kyl- or (Cl-C6)atkoxy-(C0-C86)al kyl -
may be optionally substituted with fromtwo to seven fluorine atons, and
wherein one of the carbon atons of each of the al kyl noieties of said aryl -
(C3-C3)al kyl- and said heteroaryl-(Co-C3)al kyl- may optionally be repl aced
by an oxygen, nitrogen or sulfur atom and wherein each of the foregoing
aryl and heteroaryl groups nay optionally be substituted with one or nore
substituents, preferably fromzero to two substituents, independently

sel ected from (Cl-C6)al kyl optionally substituted with fromone to seven
fluorine atons, (Cl-C6)alkoxy optionally substituted with fromtwo to seven
fluorine atons, hal o, (C2-Ce)al kenyl, (Cz-Cs)al kynyl, hydroxy, nitro,
cyano, am no, (Cl-Ce)al kylam no-, [(Cl-Cg)alkyl]2am no-, -CO2R4, -CONR5R, -




SZNR7Ra, -C(=OR13 and -XC(=O Rt3; or R2 and R3, together with the carbons
to which they are attached, forma four to seven nenbered rmnocyjliﬁ, @rgs
ten to fourteen nmenbered bicyclic, carbocyclic ring that can be sat %\Et

or unsaturated, wherein fromone to three of the rionfused carbon atons of
sai d rnanocyclic rings, and fromone to five of the carbon atons of said
bicyclic rings that are not part of ase benzo ring, may -75 15 DEC 2005
optionally and i ndependently be replaced by a nitrogen, oxygen or sulfur,
and wherein said m)nocxﬁél Can bicyclic rings may optionally be

substi t ut edwi t hASABPYPC RPE Ot i tuents, preferably fromzero to two
substituents for the nonocyclic ri nd% and fromzero to three substituents
for the bicyclic rings, that are sep,hected i ndependently, from (d -C5)
al kyl optionally substituted with from one to seven fluorine atonms, (Cl

-C5) al koxy optionally substitute fromone to seven fluorine atons,
nitro, cyano, halo, (C2-Ce)alkenyl - C6) al kynyl, hydroxy, am no, (C,
--C6)alkylamno and [(A -C/5) al am no, -COZR4, -CONR RB, -SO2NR R6,

-C(=O R13 and -XC(=O R13; wherein R4, R5, RR, R, Ra and R13 are sel ected,
i ndependent |y, from hydrogen and 1-@B) alkyl, or R3 and R6, or R and R8

together with the nitrogen to whic yare attached forma pyrrolidine,
pi peridir,e, norpholine, azet i dRHE, pi para2| ne, N-(Cl C6) al kyl pi perazi ne or
t hi onorpholine ring, or a thignorpholjne ring wherein the ring sulfur is

r epl ac¥@erinthis &YEeIToRE Y. GPORY| whsHn Rahﬂ(ceé“eﬁ'kyb@'lyb‘” 3 hddfreRwERY Y,
(G - CG):&ld)Mkﬁﬁe.me&nmil%nleé am&dv\dﬁeépehdhnm&om&wadobyd and(C2-C2r dtit, ohl or oet hyl

or (CI er el RS t ed
i ndepend ?1%? E(O)é?@%rn’f tg bmﬁerbtaw ?re dr\ed foﬁn %5‘) yﬁo'?%g'p?rédéneef her with
the ni tnlocvgelmet czofiish pibeyzice ef\d@t@dﬁbﬁbipera?mm ar pYiematrndinge ringi ger # di ne,

{rﬁr pho{h‘ic’ﬂ%rphoﬁ’?eertldgd\!vﬁ@em meoﬁ{gagdlf@ﬁrs rhb&.% vﬁﬁ)aahhﬁék@é raers%h@ec@som .
I ONnor hi onor

or J) wher ei n erl Lflfur is
o) noEIRHC ok ecstt i M SEIELS Shleralisp, b ey Pk Pem) ey R wher e
t he al h’}bhsﬁﬁl’b&ta}blymﬂu}h m@ﬁnouaad fyord@r stidrstatdmet: eenam, tibutokyatbonfl dt-Bochak 0 at ons,
pr ef er apl ¥, M rﬂm § &8 fl UQI0e8T inGDLRLS Bt RER: hREEAU! (c QEgalkyl

- but oxycar bo
oztionally substltuted Wlt‘1 tom cne to seven fluorine atoms; -C(=0){C,-Cglalkyl, cyana, hydroxy,
nitra, amino, -O(C-Cs)alkyl and halo; with the proviso that R'* and R' cannot both be hydrogen

when P is hydrogen, (C-Cglalkyl, or unconjugated (C3-Cglalkenyl.

2. A compound of the formula

e

or a pharmaceutically acceptable salt thereof, for use as a treatment to reduce nicotine addiction or
to aid in the cessation or lessening ¢f tobagco use in a mammal,

3 A compound of the formula

/ T
| NH

N
or a pharmaceutically acceptable salt thereof for use in the treatment of a disorder or condition
selected from inflammatory bowel disease, ulcerative colitis, pyederma gangrenosum, Crohn's
disease, irritable bowel syndrome, spastié dyslonia, celiac sprue, pauchitis, vasoconstriction, anxiety,
panic disorder, depression, bipolar disorder, aulism, sleep disorders, jet lag, amylotropic [ateral

sclerosis (ALS), cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac arrythmias,

-4 -
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gastric acid hypersecretion, ulcers, pheachramacytoma, progressive supramuscular palsy, chemical
dependencies and addictions; dependencies on, or addictions to, nicotine and/or tobacco products,
alcohol, benzodiazepines, barbituates, opioids or cocaine: headache, stroke, traumatic brain injury
(TBl), psychosis, Huntington's Chorea, tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia,
multi-infarct demenlia, age related cognitive dacline, epilepsy, petit mal absence epilepsy, senile
dementia of the Alzheimar's type (AD), Parkinson's disease (PD), attention daficit hyperactivity
disorder (ADHD) and Tourefte's Syndrome in @ mammal.
4, A compound of the formula
RZ

NP ()

RB

R® and R? are selected, independently, from hydrogen, {C,-Cglalkenyl, {C2-Caalkynyl,
hydraxy, nilra, amino, hale, cyano, -S0,{C-Cs)alkyl wherein qis zero, one aor two, {C,.Cs)alkylamino-
 [(Cy-Co)alkyll,amine-, -CO,R*, -CONR®R?, -SONR'R?, -C{=0)R"®, -XC(=O)R™, aryl-(C, -Ca)alkyi- or
aryl-{Cy-Calalikyi-O-, wherein said aryl is selected from phenyl and naphthyl, heteroaryi-(Cqe-Cslalkyl-
or heteroaryl-{Cqy-Cy)alkyl-O-, wherein said heteroaryl is selected from five to seven membered
aromatic rings containing from one to four heteroatoms selected from oxygen, nitrogen and sulfur,
X¥(Cy-Co)alkyl- and X¥(C,-Cslalkaxy-{Co-Ce)alkyl-, wherein X* is absent or X* is {C,-Cg)alkylamirio- of
[(C-Colalkylamine-, and wherein the {Co-Cslalkyl- or (Ci-Colalkoxy-(Co-Celalkyl- muieties of said
XY Co-Colalkyl or X¥(C-Calalkoxy-(Cq-Celalky!- cantains at least one carbon atom, and wherein from
ane ta three of the carbon atoms of said Xz(CU-CE)aIkyi ar {Cy-Cglalkoxy-{C;-Cglalkyl- moieties may
optionally be replaced by an axygen, nitrogen or sulfur atom, with the provise that any two such
heteroatoms must be separated by at least two carbon atoms, and wherein any of the alkyl moieties
of said {Co-Cglalkyl- or {Cy-Cglalkaxy-{Co-Celalkyl- may be optionally substituted with from two to
saven fluarine atoms, and wherein one of the carbon atoms of each of the alky! moieties of said aryt-
(Ca-Cilalkyl- and said heteroaryl-(Cq-C3)alkyl- may optionaily be repiaced by an oxygen, nitrogen or
sulfur alom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be
substituted with one or more substituents, preferably from zero to two substituents, independently
selected from (C;-Cs)alky! optionally substituted with from one to seven fluorine atoms, (C-Celalkoxy
optionally substituted with from two to seven fluorine atomns, halo, {CCglalkenyl, {Cz-Cglalkynyl,
hydroxy, nitre, cyano, amino, (C,-Celalkylamino-, {(Cq-Celalkyll,amino-, -CO,RY, -CONR’R®, -

SONR'R?, -C(=0)R"™ and -XC(=O)R™:
or R2 and R3, together with the carbons to which they are attached, form a four to seven
memberad monocyclic, or ten to fourtesn membered bicyclic, carbocyclic ring that ¢an be saturated
or unsaturated, wherein from cne to three of the nonfused carbon atoms of said monocyelic rings,

and from one ta five of the carbon aterns of said bicyclic rings that are not part of the benzo ring, may
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cntionally and independently be replaced by a nitrogen, oxygen or sulfur, and wherein said
monocyclic and bicyclic rings may optionally be substituted with one or more substituents, preferably
from zero to twe substituents for the monocyclic rings and from zero to three substituents for the
icyclic rings, that are selected, independently, fram (C, -Cs) alkyl optionally substituted with from
ona to seven fiuorine atoms, {C, -Cg) alkoxy optionally substituted with from one fo seven fluorine
atomns, ritro, cyano, halo, (C-Celalkenyl, (C~Cs)alkynyl, hydroxy, amino, (C4 -Cg)alkylamino and {(C4
-Cq) alkyll,amina, -CO,R*, -CONR®R®, -SO,NR'R®, -C(=0)R" and -XC(=O)R"™,
wherein R*, R, R®, R, R® and R'® are selected, independently, from hydragen and (C -Cq)
alkyl, or R® and R®, or R” and R® together with the nitrogen to which they are attached. form a
pyrrolidine, piperidine, morpheline, azetidine, piperazine, N-(Cy-Cs)alkylpiperazine or thiomorpholine
ring, or a thiomarpholine ring wherein the ring suifur is replaced with a sulfoxide or sulfone; and each
X is, independently, (C-Cslalkylene;
and P’ is COOR'™ wherein R'™ is aliyl, 2,2,2-trichloraethyl or (Cy-Cg)alkyl; -C(=OINR°R®
wherein R® and R® are selected, independently, from hydrogen and (C,-Cq) alkyl, or R® and R®
together with the nitrogen to which they are attached, form a pyrrolidine, piperidine, morpholine,
azetidine, piperazine, N-(C4-Cqlalkylpiperazine or thiomorpholine ring, or a thiomorpholine ring
wherein the ring sulfur is replaced with a sulfoxide or sulfone; -C{=0)H, -C{=0)}C:-Ca)aikyl
wherein the alkyt moiety may optianally be substituted with fram 1 to 3 halo atoms, preferabiy with

from 1 to 3 fluora or chloro atoms,; benzyl, or t-butoxycarbonyl {{-Boc).
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