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Compounds of formula (I) and fheir pharmaceutically acceptable salts, wherein R1, R2, R3 and n are dcﬁned,q'zﬁ in the specification,
intermediates in the synthesis of such.compounds, pharmaceutical compositions containing such compounds and methods of using such
compounds in the treatment of neurological and psychological disorders are claimed.




treatnment, for exanple, of ALS, cognitive dysfunction, age rel ated
cognitive decline, AD, PD, stroke, Huntington's Chorea and TBI in

conbi nation with neurotrophic factors such.as NG in 30 E ogoEXI M ze
cholinergic eWRAMBVAent for the treatment, for exanple, of %E cognitive -
dysfunction, age related cognitive decline, AD, PD stroke, Huntington's
Chorea and TBI; or in conmbinatioff with agents that slow or® arrest AD such

as cognition enhancers, -anyl oi d aggregation i'nhibitors, secretase e
“inhibitors, tau kinase inhibi tor'sARYLngur onal ant| i nf Igm’rgté)r agents and

- estrogen-1ike & her apy. . 5 3G 5hd to neuronal
ni cotinic receptor-.sites are referred tsammuddwmedwéimat es Patent

" Appli cati on’ 08/ 963; 852 kil Y83ed %@. WeDsah ﬁen,c SeorkBihls, 10%ediRE 9o -
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E ?:Fe]; ?]r m(‘l:l[ g‘r £ r]u é%l;leii'l’{hle tﬂeaﬁmg?fqaf & ﬁ% e]lilseggee(u{c]u)il% gth not Hﬂfé@% H&%t@?

~-CHerr]CHerr]- 80'(1'8[ @P?ﬁrmqgémfyoa{nkwd Qrpheier fiseaspy iRjtabler povpl Syrdsnes; tspaptic
i ndependent |y, f l’d?sﬂ&rﬁydﬁrﬁlgﬁbaln (daberpaln; Ghiac lspriél | JoadhItik,, vasoconstriction, anxiety, panic

~(derr]-Qerr])al gnjaeYr H%q:l'%s?n C&fﬂ[ap)&ﬁow&' raﬁt@m %Qép“&“ sor&?é 3ét Igal aam%lotroplc lateral

-Sgerr](derr]-
(Cerr]-derr]) aISHW%?n(Na?J cognifive] évqfqnmepemqemsw !]’l{"@lar ]aa?fF% obesity, cardiac

-COerr]Rerris armiiR, gastickkie hydersecretiof) uers] pE B fombEtcRial imgressﬁé sugrdnfveculd .
- XX( O) Rerr], F’XLyg (cigﬂ‘f %eg%ﬁg e]s.)ai?}‘j}[| E&Jmlnong rg. dgr Xehﬁl{d%c? rolm_og:[agéic!ﬁlbgsat!) lﬁ%tlaﬁ_mg} ’

wherein said aryl rom
het er oar yl - ( ([ er rigndief éPtraF)OaIPF@QVdS).oPC‘Pr@t e'?e@%HdWeP(‘@[ ebargitugtgser epfojds| RRy |cog@ine),

wherein sai d het eeQREnE stréke, traumatic brain injury (TBI), obsessive-compulsive disorder, psychosis,

Huntington's Chorea,” tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, muiti-infarct

20 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.

The compounds of this invention may also be used in combination with an

antidepressant such as, for example, a tricyclic antidepressant or a serotonin reuptake inhibiting

25 antidepressant (SRI), in order to treat both the cognitive decline and depression associated with

AD, PD, stroke, Huntington's Chorea or traumatic brain injury (TBIl); 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 TBJ; in combination with neurotrophic factors such as NGF in

30 order to maximize cholinergic enhancement for the treatment, for example, of ALS, cognitive

dysfunction, age related cognitive decline, AD, PD stroke, Huntington's Chorea and TB}; or in

.combination with agents that slow or arrest AD such as cognition enhancers, amyloid

aggregation inhibitors, secretase _ih:pibitors, tau kinase inhibitors, neuronal antiinflammatory

agents and estrogen-like therapy.
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selected fromfive to seven nenbered aromatic rings containing fromone to
four heteroatons 20 sel ected from oxygen, nitrogen and sul fur, and
Xerr](d.err]-Cerr])al kyl - and. -
X[err] (Cf er MALPESE] ) al koxy-(Jerr]-Cerr])al kyl -, wher e W@@[”@P?"}W*"s absent
or Xerr] is ((Jerr]-Cerr])al kyl am no- ors.

[(CJerr]-Cerr])al ky][err]am no-, and wherein t he (derr]- Jerr])al kyl - or
(derr]-Cerr})alkoxy-(Jerr]- C[err])alkyl— noi eti es of said

’X[err] (Jerr]-Jerr])alkyl- and Xerr](derr]-Cerr])al koxy-(Cerr]-
Clerr])al kyl& cont alther epmppungdsthatding tacnerionah niggtivicTeceptnd sitels @rcarefarrddtoimUnie to

three of the Cmrpaﬁnpghcﬁf ionStaI983, és@j | wa@[ﬂ?eﬁ loh Narter 4,%1097.  The fFreglowg

t pt
L obl b by o B AR b i B By Bt FoRHERA BT hat

any two such hetierprsaindesntralst be separated by at | east two carbon atons,
and wherein any of the al kyl noi etlessmma%fg,e(nq,%,{] Clerr])al kyl - or

(derr]-dery])al koxy-(Cl er err tionally substituted
Wi th from-t'\{/\({) to se@é/#‘_‘%\% %I%%gt%?%'%e‘; ?fﬁ'ﬁ?'yﬂ?n@"&"ﬂwﬁ%e" carbon at ons
of each of the alkyl noieties of said aryl- ((err]-Clerr])al kyl- and said
heteroaryl-(Cerr]-Cferr])al kyl- nay optionally be replaced by an oxygen,
ni.trogen 30- or sulfur. atom. angiwherein each of the foregoing aryl and
heteroaryl groups may optionally be.substituted with one or nore
substituents, preferably from zerg ybstituents,  independently

sel ected from(C[err] Cerr])al kyll pp substltthd with fromone to
seven fluorine atons, (CJerr]-Cery

al K6Xy optionally substituted with
fromtwo to seven quorlne atoms ,Rhalo (e.g., chloro, fluoro, brono or

d ke | k hyd
Lodo) (e o R iRk e R sy

al kyl ] 2am no-, -GHzCHe®«(G, RL)atkyl] -CONR[err]Rerr], -SOerr]NR~err]Rerr],
-Q(=O Rerr] and X@( arQ)FR[a?J £Jecte9rmrgéé?aaénlly rq h%rgdeﬁ](cz &%%LJF% Waélll}n}lhe )

carbons to V\/mchthexlfare atta rma

monocycl i ¢, Yor M Yy ABTM Wﬁq?beﬁgiﬁcﬁslﬂ'/‘@l YVEe’e"bé‘r o &§el Pee °f fyot hat
can be sat ur at ¢@l.Caklkyamsmt, urli-Celalkyitaeing, n -0.8t OD@NRB®, { FS@MIRDE, t 0e=-0)RM- fused

carbon atons ofx&ahf®, aryic, -Cyalkyl or aryl- -(Co-C3)alkyl-O-, wherein said aryl is selected from phenyl
and naphthy|, heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Cy-Cs)alkyl-O-, wherein said heteroaryl is

selected from five to seven membered aromatic rings containing from one to four heteroatoms

20 selected from oxygen, nitrogen and sulfur, and X*(Co-Ce)alkoxy-(Co-Celalkyl-, wherein X2 is

absent or X? is (C,-Cg)alkylamino- or [(C4-Cg)alkyll,;amino-, and wherein the (Cy-Cg)alkoxy-(Co-

Cealkyl- moiety of said Xz(Co-Cs)alkoxy-(Co-Cs)alkyI- contains at least one carbon atom, and

wherein from one to three of the carbon atoms of said (Cy-Cg)atkoxy-(Co-Ce)alkyl- moiety may

optionally be replaced by an oxygen, nitrogen or sulfur atom, with the proviso that any two such

25 heteroatoms must be separated by at least two carbon atoms, and wherein any of the alky!

. . moieties of said (CO,CG)alkoxy—(Co-Cs)alkyl- may be optionally substituted with from two to seven
fluorine atoms, and wherein one of th_é carbon atoms of each of the alkyl moieties of said ayl-
{Co-Cs)alkyl- and said heteroaryl-(C-Cs)alkyl- rhay optionally be replaced by an oxygen, nitrogen
or sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be -

30 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~-Cg)alkoxy optionally substituted with from two to éeveh fluorine atoms, halo (e.g.,

c. chioro, fluoro, bromo or iodo), (C-Ce)alkenyl, (C,-Cg)alkynyl, hydroxy, nitrs, cyano, amino, (C-
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10 nmonocyclic rings, and fromone to five of the carbon atons of said
bicyclic rings that are not part of the benzo ring shown in formula 1, may

optionally and independently be replaced by a nitrogen, oxy r ur,
and wherei n ¥0@3¥ocyclic and bicyclic rings nmay optional ?@‘&3@98/&1‘&“
substituted with one or nore substituents, .preferably fromzerQ to two _
substituents for the nmonocyclic rings and from zefo to three substituents ~
for the bicyclic rings, that are selected, 15 i ndependent |y, from- -

(derr]-derr])alkyl- or ((err] C[err])alkoxy (Jerr]-Cerr])al kyl -,
wherei n the t 8t aCsakytatie-, diC-Car Blari;aainons-CPR's -GONRECSONRRY SO)Rb eardi f

any of the al kyl @@bﬁ-pa es may optionally be substituted vmth from one to
fl t tr | k

o] e bty S e sty @B iy i A8 Sven

[(Terr]-Cerr]) abkyrdd menobysin ana ten-teEfusean] ifneherel bicy @ONR{besyrlicRing tha} can- be

g[qere: i'] Ng[[ :; :] Rl QJtJrlrtered o rsirRes r\ﬁrlerelnaﬁ% b%qo-t@ag[o?fhé]nonfg&d wrbon atoms of &)

i ndependent | 3)13 f %ﬂ%éh&%@?ﬁ[@h’f& ?f[’RJ@PFH“ Bfﬁ?Vﬁ"Wcﬂ?"rﬁf Bptare ofh gart

Rlerr], or Rlerrdf tamderﬁp @ng shavogie tidmaula Wi iéy oftienally Bmdoigdsperdentiyitiectapladed oy aar e

attached, form ay g{eﬁQJ hraesunm Qrﬁ”vﬁia‘reﬂ?saucﬂ%ri&@ﬁhd s}ﬁ bicgéie lihgll A& optionally be
pl per azi ne, - N- err qr%/ﬁgb Eer azl n hi omorpholine ri ng‘}[ or a
|

or
t hi'onmor phol i ne r Flf’i’@“t H9nfS P fyeffﬂ"hE%‘dt FPUBSRIENt 330 R or
sul fone; and 25 monocyclic nngs ead: fronX zére to thredespbstitents foy the bicyclic rings, that are selected,

h rel lo]
CoLer 11 SLERE) 2 bRy, i @, DRI RS AN %eémhe@&ta.h For @B on f3kd | .

Rierr] are hydroB@fixery 23 WeeRAaY BEeAlY f‘%ﬁ @tQF"’f"X gﬁ“@?‘ﬁ“ﬁdé‘l“ {iem °Ber
unconj ugat ed ( (] erseyen@uaine plomb;loitoydxp, rard, bdike (%Ha)ralkauwemzl-amlkmyl apitexptapidoe
salts of such Cog?j@a?ﬁi z?rﬁm"r)tp [(C,-C.,)a!kyl]zamulr:c?-( -'w F@'S &SNF{’@Q e§@ ﬂh}ﬂa glf(%ﬁﬂs' Ekﬁit

each of Rerr] a be areée IZI ow ng: thi enyI oxazoyl ,
i soxazol yl, yr| yr| m dyI t hi azol yI ‘tetfazolyl, isot h| azol yl
tritazol yl, i rnodazol yI cach &f, lRézRﬂIFs?l R® apd R‘é;ﬁlselaq:teu mbapeﬂidahtlyofmm’tg*drggemqns (C41-Ce)
SUBSTI TUTE _PAGE# alkyl, or R® and R®, or R” and R® together with the nitrogen to which they are attached, form a
' 'pyrrolidine, piperidine, morpholine, azetidine, piperizine, -N-(C,-C;)alkylpiperizine or
. thiomorpholine ring, or a thiomorphaline ringi wherein the ring sulfur is replaced with a sulfoxide
“or sulfone; and ‘
25 each X is, independently, (C4-Cg)alkyiene;
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 methyl or hydrogen; '
and the pharmaceutically acceptable salts of such compounds.
Examples of heteroaryl groups that each of R? and R® can be are the following:
30 thienyl, oxazoyl, isoxazolyl, pyridyl, pyrimidyl, thiazolyl, tetrazolyl, isothiazolyl, triazolyl,
imidazolyi, tetrazolyl, pyrroyl and the following groups:
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-4- [err] wherein one of Rerr] and R err] is hydrogen or
(dJerr]-(err])alkyl, and the other is a bond to the benzo ring of fornula
1. Exanpl es of corrpounds of this_ invention are conpounds of the formula 1,
and their pNawWEEBL cal |y acceptabl e salts, wherein R[errJCHRS BBy ],
together with the benzo ring of formula 1,4_10 forma bicyclic ring system
sel ected fromthe following: [err] wherein Rerr] and Rerr] are sel ectedp»-
i ndependently, .from ((err]-Cerr])alkyl- and (CJerr]-(err])al koxy- )
(derr]-Cerr])al kyl- wherein the total nunber of carbon atois does not -
exceed six and wR& ei INany %f 15 the,al kyl noieties may optionally be

bstituted with fr fIR t trg'd hab
anino, (Glerr]- qerrgﬁmmsﬁze” [Sonpoigtops, R oys0n, ko
-CJerr]Rerr], - err]Rerr], -SqerrNNRDerr]Rerr], - err],

-XC(=O Rlerr], phenyl and monocyclic heteroaryl wherein said heteroaryl is
‘defined as R[err] and Rlerr] are defined in the definition of conpounds of

- the fornmula | above; O her enbodj rrents. fs this invention rel ate to

- ..conpounds, of the for ‘r .1, .and t.heir argfaceut i cal IR? pt abl e
salts, wherein R dR[err] togethr th the benzorN formul a
1, forma bi cycli or trls&cllcrlng systl’é elected fromt ﬁ Ilg)vmng
= 5' 5
- wherein one of R® and R'B'is hydrogen or (C4-Cg)alkyl, and the other. is a bond to the
benzo ring of formula |.
Examples of compounds of this invention are compounds of the formula |, and their
pharmaceutically acceptable salts, wherein R and R®, together with the benzo ring of formula I,

» 10 form a bicyclic ring system selected from the following:

o e O

|
RY

o, S_
@/\/(N [j[ a
N .
R10

wherein R™ and RY are selected, independently, from (Cy-Cs)alkoxy~(Cq-Ce)alkyl-

wherein the total number of carbon atoms does not exceed six and wherein any of the alky!

15  moleties may optionally be substituted with from one td seven fluorine atoms; nitro, cyano, halo,

| amino, (C,-Ce)alkylamino-, [(C4+Ce) alkyl]z_émino-, -CO,R* -CONR®R®, -SO,NR'R?, -C(=O)R",

-XC(=O)R13 phenyl and monocyclic heteroaryl wherein said heteroaryl is defined as R? and R®

are defined in the definition of compounds of the formula | above; )

Other embodiments of this |nvent|on relate to. compounds of the formula I, and their

20 pharmaceutically acceptable salts, wherein R? and R?, together with the benzo ring of formula |,
form a bicyclic or tricyclic ring system selected from the jg_llqumg. L. -
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[err] wherein Rlerr] and Rlerr] are defined as above and mis zero, one or
two, and wherein one of the carbon atons of ring A can optionally be
replaced with _oxyagen or -N(C[err]-Cerr])al kyl. OQher enbodi . hi s

i nvention rel QY%XQ?’SH‘dorrpounds of the fornula 1, and their 1 gfalnﬁgé?(flsfs
pharmaceutical |y acceptable salts, wherein nétther Rerr] nor Rerr] is
attached to the benzo ring of fornula 1 via an oxygen atom C her

enbodi nents eof this invention relate to compounds of the fornula 1, -and
their pharnmaceutically acceptable salts, wherein R err] and R err] do not,
together with the benzo ring of formula ™o Nga.bicyclic or tricyclic .
ring system -5a- 5 O her -nﬁp-ineﬁls of this invention relate
to conmpounds of the fornmula | wherein oke g =ﬂfh of Rlerr] and R err] are
-C(=O R err], wherein Rerr] is (Cerr]-Cerr])ajgkyl. Further enbodi ments
of this invention relate to conpounds of the fdRmul a | wherein one or both
of Rlerr] and Rerr] are -C(=O R err], wherein Rerr] is
(derr]-Cerr])alkyl or (CJerr]-Clerr])alkyl optionally substituted with
fromone to seven fluorine atonms. QO her emegodi8ents relate to conpounds of
the formula | wherein one of R err] and rir] e 10 CF[err], fluoro,
cyano or Clerr]F[err]. -; Oher enbodi meQl’s s Zhis invention relate to
conpounds of the formula*l wherein Rerr] 71s notget hyl. Exanpl es of

speci fic conpofinds of the fornula | are the follow ng:

6- met hyl - 5, 7- di oxo- 6, g™ .
“ Ra-2(10), 3, 8-t rd .

o)

~ 7/
N

13-di azatetracycl of9
hydr ochl ori de; -

\
R Lo - kw
0O
Rm R17 N R
- @ Oy o
N N A &
R17

wherein R and R" are defined as above and m is zero, one or two, and wherein one of
the carbon atoms of ring A can optionally be replaced with oxygen or -N(C ,-C¢)alkyl.
' Other embodiments of this invention relate to compounds of the formula |, and their
10 pharmaceutically acceptable saits, wherein neither R? nor R® is attached to the benzo ring of
formula 1 via an oxygen atom. )
Other embodiments of this invention relate to compounds of the formula | wherein R is
not methyl. . ) - .
Examples of specific compounds of the formgla | aré the following:
15 6-methyl-5,7-dioxo-6,13-diazatetracyclof9.3.1.0%"°,0*%|pentadeca-2(10),3,8-triene
hydrochloride;
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SUBSTI TUTE PAGE -6- 5 6- met hyl - 5- oxo- 6,

13-di azatetracyclo[9.3.1.0[err].0O[err]] pentadeca-2(10), 3,8-triene
hydrochl ori de; 5, 7-di met hyl - 6-oxo0-5,7, 1

3 triazat eWPA¥Ho[ 9.3. 1. O[err]. O[ err]] pent adeca- 2( 10), 3 PETRIRONY3

hydr ochl ori de; 6-

5, 7- di oxo- 6, 13-di azatetraeycl 0o[9.3.1.0[err].O[err]] pent adeca-2(10), 3, 8-trie
ne 10 hydr ochl ori de; 5-oxo-6,

13-di azatetracyclo[9.3.1.0[err]. d[err]]pentadeca 2(10), 3, 8- trlene
hydr ochl or§ de; 8-methyl-5-0x0-6,13-diazatetracycio[9.3. 40" 0**|pentadeca-2(10),3,8-triene -

6- 0x0- 5, 7, 13r@a$amﬁménracyclo[9 3.1.0[err].0O[err]]pentadeca-2(1

0), 3;8-triene hydr c 2.10 4

2 51T uor o-10) add e '-‘9-'?*8[567 3 e B SperiadeeaR () periiene
hydrochlorldéWWthhﬂbro 1

0-aza-tricycl o[ 6. 37£haoQ&-eﬂ$-bnlaﬂ&d@®ao[%i)oz@oﬁrpbﬁtb&%zﬁo)%%tth%' trile-

“hydrochl ofj d
4- et hynyl HS %P'dr?ﬁ 5"‘1‘?0 aza-tri cyclo[6.3 O[ err]]dodeca-2(7)3,5-triene

hydrochl ori de; i 9@KesS, W?e¢'9late§w°|dﬁ3ﬂ@ﬂ1&9 B}Beféadﬁmm).ﬁ 8-triene hydrochloride;

0-aza-tricycl 0[ 6. 8-oho-E)F,e4-ribdatbarele6189.31.07°. 34 prehthdeBLI S ﬁ?@ﬂfﬁ@ﬁ'ﬁ&éf&éh‘cﬁde
hydr ohl ori de;

0-aza-tricycl o[ 6. glsf'ﬂb‘[r%P?ﬁa%%g@g3ﬂfz773d°§e°§'2 {7):P &fiene hvsoehioridey i | e

hydrochl ori de; 4- &ifltnyemy0-az8-tiishi¢!ei$.81 .0%"|dodeca-2(7),3,5-triene-4-carbonitrile hydrochloride;
0-aza-triqyclof 6 3—eﬂ=1 i §ﬁlfo}d-mg-ﬁféyc%{e7§ L &ﬂféaéeEé @('? élﬁdﬁe@“&’o i
 5-oxa-7- nmet hyl - 2 @igigg% 8%2 3% err‘ipentadeca 2(1
0),3,8-triene 20 H%I oizm 575 Par5PE( s f"F B’t’ ghioride;
0-aza-tricycl o[ 6. 3—cm0©{1@rﬁ¥q-t]'@9|d[é@d 05 {dope: m).ﬂﬁfhanﬂhyrdormmh hpwractlieride;
4-ethynyl-5-chloro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene hydrochloride:;
5-oxa-7-methyl-6-oxo-7,13-diazatetracyclo[9.3.1.0*"°.0**Jpentadeca-2(10),3,8-triene
20  hydrochloride;
4-fluoro-5-trifluoromethyl- 10-aza-trlcyclo[6 3.1.0° 7]d<:odec>r=l-2(7) 3,5-friene -
hydrochloride; )
4- chIoro-5-tnﬂuoromethy|-1 O-aza-tncycio[e 3.1.0%")dodeca-2(7),3,5-triene "~
hydrochloride;
25 5-trifluoromethyl-1 O-aza-tncyclo[e 3.1.0*"Idodeca-2(7),3,5-triene-4-carbonitrile
hydrochloride; e
4-ethyny|-5-triﬂuoromethy|-1o-'aza-tricyclo{e.s.1.02-7]dodeca-2(7),3,5-trierie
hydrochloride;
6-methyl-5-thia-5-dioxa-6,13- Dlazatetracycio[g 3.1. 02"’ 0**jpentadeca-2(10),38- = -
30 ftriene hydrochloride;
7-dimethylamino-5-thia-5-dioxa-6, 13-Diazatetracyclo[9.3.1.0*'°.0**Jpentadeca-
2(10),3,8-triene hydrochloride; ' Cees
6,7-dioxa-5,8 14—tr|azatetracyclo[10 3.1.0*".0*Jhexadeca-2(11),3 9-triene
hydrochloride; and :
35 5,8-dimethyl-8,7-dioxa-5,8, 14-triazatetracyclo[10:3.1.0%".0*%|hexadeca-2(11),3,9-
triene hydrochloﬁde.

This invention also relates to compounds of the formula



4-chl oro-5-trifluoronethyl-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-tri
ene hydrochl oride; 25
5-trifluoromethyl-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3, 5-1r] - 4-car
bonitril e hydveed# de; pé—.-,}ngﬁlﬁ’ﬂ?g,

4- et hynyl - 5- tr|fIuoronethyl-10-aza-tr|cyclob6 3. 1. 0[err]]dodeca-2(7) 3,5-tr
I ene hydrochl ori de;

6- met hyl - 5+t hi a- 5- di oxa- 6, 13- Di azatetracyclo[9 3.1.0[err].-0[err] ] ntadeca- 2(
10), 3,8- 30 triene hydrochlorlde 7- di met hyl am no- 5-t hi a- 5- di oxa- 6, )
13-Di azatetracycl o[ 9.3.1.0[err]. O[err]]pentﬁﬂeca- 2(10), 3, 8-triene
hydr ochl ori de;

6, 7-di oxa-5, 8, 14-tri azatetracycl o[ 10. 3. 1. (
ri ene hydrochl oride; and 35
5, 8-di net hyl -6, 7-di oxa-5, 8, 14-tri azatetrac p[ 10. 3. 1. 0[err].0O[ err]] hexadec
a-2(11),3,9- triene hydrochloride. This i N\l on .al so rel ates to conpounds
of the fornul a -7- [err] wherein Pis ggen, nethyl, COOR[err]
wherein Rerr] iis (Cerr]-Cerr])al kyl, al)% 2,2,2-trichloroethyl or
(derr]-Cerr])alkyl; -C(=ONR err] R[erﬁ“v\,herﬁﬁn R[err] and Rerr] are
defined as |n5fornula | above; -C(=OH, -C(=O0((err]-Cerr])alkyl wherein
the al kyl i et'ywhersin Bpis hydreaen, ynetie!, SOBBE ivhatsiacR (s t(G-Edatem!, allvt, 8,22-theblomettybis,

preferably with &femtlakyP -S=bINKCROWRFeiCR 4 R 3tcQShned 26 IZimuRN above; -C(=0)H,
t - but oxycar bonyl c((t

=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; benzy! or t-bytoxycarbonyl (t-
10 Bac); and R™ and R'® are selected, independently, from hydrogen, (C,-Ce)alky! optionally
substituted with from one to seven fluorine atoms; -C{=0)(C;-Cg)alkyl, cyano, hydroxy, nitro,
amino, -O(C,-Cg)alky! or halo; with the proviso that R* and R can not both be hydrogen

when P is hydrogen or methyl. Such compounds are useful as intermediates in the synthesis

-r ]. O[err]]hexadeca 2(11),3,9-t

-

of compounds of the formula I.
15 Unjess otherwise indicated. the term "halo", as used herein, includes fluoro, chioro,
bromo and iodo.

Unless otherwise indicated, the term “alkyl", as used herein, includes straight, branched
or cyclic, and may include straight and cyclic alkyl moieties as well as branched and cyclic
moieties. ’ _ '

20 ’ The term "alkoxy", asﬁ 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.

Unless otherwise indicated, the term "one or more substituents”, as used herein, refers

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

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

30 of treating, as “treating” is defined immediately above.

The compounds of formula | may have optical centers and therefore may occur in

different enantiomeric conﬂguratior}s_:. The invention includes all ehanﬁomegs, diastereomers, and

>
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10 Boc); and R err] and R err] are selected, independently, from
hydrogen, (Cferr]-Cerr])alkyl optionally substituted with fromone to
seven fluorine atonms; -C(=0 (C[err]-Clerr])alkyl, cyano, droxy, nitro,
am ho, -Q Cey3sTerr])al kyl or halo; with the proviso théFT’Fﬁs’é/P’rsP and
Rlerr] can not both be hydrogen when P is_ghydrogen, (Cferr]-Clerr])alkyl,
or unconjugated ¢C[err]-CL.err])al kenyl. Such conpounds are useful as
intermedi ates in-the synthesis of conpounds of the forfula |. 15
The jnvention also relates to a conpound of the fornula [err] wherein
Rl err] _and R erother sl:ereowm’énsrwéshcabwmumarnﬂ fdRnula § a€PERpE racdmivarer @hen nikftessr | 1 S
allyl, 2,2,2- tyddph! or oet hyI or C[err] C[err])al kyl; -C(=O NR[err] R err]
wher ei n R[err] and err i laim2: - =0 H,

-O(=0) ([ err]- erryaf" l‘t 'Wﬁ%‘f"@. L‘i esaﬁ’ E@Fg'ﬂﬁa‘?e&%fﬁéf%ﬁtCP'BPP&quH@
substitut ed w tidimfilacoinPreferred rddicjapel@d b:aTIlpourats offermuip t &é thosebihgreini tiie radiclabets ret 0 3
fluoro or chl orgg ecﬂ%ﬂ%ﬁ'v asb’ﬂnﬂd |1"'C (NF tey amt@xgﬁ‘cﬂrrmglleé Eonﬁé{%ﬁ%ﬁg amlllsgﬁlsas

ot herw se i ndi cate ha ed hereln, uor o
chloro, brolfb &FrEaFbEd dﬁ?ﬂ?F‘é‘é%"'sd? H’é?%"?‘é phaﬁlﬁ"&'ﬁﬂe&‘& stugig,anddn hipding|assays in' o

used herein, imchanessatdmmnght, branched 25 or cyclic, and may include

strai ght and cycl i cgl Memrmbﬁ.u 8% éﬁtewaphaﬁqabéﬁm&%\%ﬁemm@ +ﬁedF@?ﬂget I es.

The term "al koxy", as_used herein, nmeans " X rein
defined as aboiotingAdsiclion qrpkiing jpHecrsssatian or lgsseping.of fabpggo ”?Fé%lﬂ@a&‘ﬁ‘a'a!"ﬂ%'"g
radi cal havi ng at humaaveiripediigeanbamalinh gf 8 icbiegould ofethe fermhlhyj o) a phirmassuttaliyal kyl "

I's defined oy %@&}ﬁgble gﬂ%@oﬁ- Hzﬁs Ef%%e in reduclng nicotine addiction or aiding in the cessation
or lessening of tobaccod use and a pharmaceutically acceptable carrier.

The present invention also relates to a method for reducing nicotine addiction or aiding
in the cessation or lessening of tobacco use in a mammal, including a human, comprisiné
administering to said mammal an amount of a compound of the formula |, or a pharmaceutically

20 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 of treating a disorder or condition
selected from inflammatory bowel disease (including but not limited to ulcerative colitis,
pyoderma gangrenosum and Crohn's disease), irritable bowel syndrome, spastic dystonia,

25 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.g., dependencies on, or addictions to nicotine (and/or tobacco

30 products), alcohol, benzodiazepines, barbituates, opioids or cocafne), headache, stroke,
traumatic brain injury (TBI), psychosis, Huntington's Chorea, tardive dyskinesia, hyperkinesia,
dyslexia, schizophrenia, multi-infarct élementia, 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,

35 comprising administering to @ mammal in need of such treatment an amount of a compound of
the formula I, or a pharmaceuticélly acceptable salt thereof, that is effective in treating such

disorder or condition.

cet Has Been Replaced
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-7A- 1ot "4 (r 45 Unl ess ot herw se

I ndicated, the term"one or nore substituents”, as used herein, refers to
fromone to the maxi mum nunber of substituents possible base? ,i)#gts}ra&ﬁyunber
of available WOAYPHY sites. 'The term "treatnent”, as used he 1% refers to
reversing, alleviating, inhibiting the progwess of, or preventing the

di sorder or condition to which such termapplies, or one or nore 10
synptonms of such condition or disorder. The term"treatnent", .as used
herein, refers to the act of treating, as "treating" is defined i mediately
above. The cofpounds Bfe #repeptuingentionngise felpies to® phepmacewtical cempqsiten fdfdreatngra
may occur in di fﬁ.@crr@éator eshaitiér SugRfel cfromquaingﬁrogtdowasalseﬂée(ml:rnm@gmdt%t m@a gles

al | enantiomers, ulce f\{é %cr)h‘tas gpﬁg%fmaa pgqgrself@ssuﬁu ar]grgroﬁ sc-]ﬁ:‘ﬁas%S |rr|t%1b$e H?weﬁ Y,'n&rog}e

st er eoi soners of suc
m xt ures t her eof SPEWFedeﬁP@% ehioNiE pelanaqutsrPaiD) Sefiae sdrus, @guchigs. a'F$°°Pf§t!'P®haHefle§d

forms of the conpgubiksraer dépﬁgs.&oblauéransbrderPé@‘srﬁrsleegldleaagrgljemglae‘dﬂo@r@;;m@uﬂds

of fornmula | are those rent bel s _ar rr]H
Cere e Torr B CRPTREALRET Rofink ehttor) ABEEHET Rubbpopurei CEMG,RIT) o
usef ul as 10 remé'mm@shgﬁwa agld bipersesration, wulgerk.heashnamecyionhi pieargshivg sHRRUIEMET | CS
studies and in bi £|§M &Qm%‘él&ﬁi{é‘hdéri&e@@ﬁdhﬁi&hdﬁ@kejg_3d%9enﬁ@d&|es Ilh%r BidRASHRLo nicotine

invention also r g\lte to a St odi S A rouslelnreducm
ni coti ne addi cti gﬁ‘u’ T ?Fﬁnﬂg?%fﬂé g‘%sg’gﬁ gﬁzngP % ebfg’g'r‘ﬁ Fy BP9 oYabeB s e
in a manmal , i ncheadaghg, afroke, traumatic brain injury (TBI), psychosis, Huntington's Chorea, tardive
15  dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age related cognitive
decline, gpilepsy, including petit mal absence epilepsy, senile dementia of the Alzheimers type
(AD), Parkinson's disease (PD), attention deficit hyperactivity disorder (ADHD) and Tourette's
Syndrome in a mammal, comprising an amount of a compound of the formula |, or a
pharmaceutically accepable salt thereof, and a pharmaceuticaliy acceptable carriér.
20 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

Co

or a pharmaceutically acceptable salt thereof, that is effective in reducing nicotine
" 25 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,

30 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.g., dependencies an, or addictions to nicotine (and/or tobacco
products), alcohol, benzodiazepines, barbituates, opioids or cocaine), headache, stroke,

35 traumatic brain injury (TBI), psychosis, Huntington’s Choreé., ta"rdive dyskinesia, hygerkinesia,
dyslexia, schizophrenia, multi-infarct dementia, age related cognitive decline, epilepsy, including

Wi



human, conprising an anount of a conpound of the formula I, or a

phar maceutical |y acceptable 15 salt thereof, that is effective in
reduci ng nicotine addiction or aiding in the cessation or Iessenlngsof
t obacco useWh¥¥B3&13phar naceutical |y acceptabl e carrier. ThePPIERSEALS
invention also relates to a nethod for regdicing nicotine addiction or

aiding in the cessation or |lessening of tobacco use in a manmal, including
- a human, conprising admnistering to said manmal an anount of a conpound of
the formula |, or a pharmaceutically 20 acceptable salt thereof, that is

effective i r edtoRiapsence eriiepse satldidementim ofthe Aleiginregs fype (ADE Paekinsantsi diseaser

| essening of t caenﬂaﬁ@eﬁcThﬁoeFaamemgordenvmnu> QR %mes%w&ﬁe hQ ariRd hod Of
treating a disorder. or ory bowel disease

ct ed | anma
(el uding but TSI HTRFTS o EPIR BSLE P TEStng) BRBRaal 92 FGTENELti and
Crohn' s di seasé#keformulai t abl e bowel syndrone, spastic dystonia, 25 chronic
pain, acute pain, celiac sprue, pouchi{is, vasoconstriction, anxiety, panic
di sorder, depression, bipolar disordg : sl eep dlsorders jet |lag,
amylotropic |lateral sclerosis (ALS), eNHlysf uncti on, hypertension,
bulim a, anorexia, obesity, cardiac a s, gastric acid

hyper secr et ulcers heo onnc Ssi v supr fuscy | ar pal sy,
cheni cal dei?endenm g (Taﬁ ﬁ‘fa %?Pgatb%gbthgm‘gqb ee’g U8ng 8‘f° SEHPL i ons
to nicotine (antkopditionobacco 30 products), alcohol benzodlazeplnes
?% PI) t uaL es, opioi d$m@mvéaﬁuaansaeaatesh@@.aaﬁdmace&fcslp lé&;eptstn@wﬁdu.ﬁon%@ d’i‘tHEhnl ury
obsessi ve-co chos n or ea,
tardive dyski nfggT%?”'r'Eﬁfﬁg’ anes$ qasy%f pg;l%éeug% aff)eﬁ*?ﬁ%ﬁf'g ad%ﬁ 1{1 ‘%fhﬁr ct
denentia, age rceompetests Oé&gwatha@ﬂ'leleaiﬂs iohrydroghisirlt egid; p-tolienesuliadicragid ﬁwmrlc apigy]
3bsence ?gbi)sep%m.c &Fnlsb&|nﬂeémn: bﬁcﬂl& aErbfonﬁoZQﬂid rmamrgorﬁ.mew( phoﬁ’@am gson S
i sease nt | ctiv i sor an
Tourette's Synéﬂ’%' "'%aﬁ*%ﬁw ac% RIS g‘l"?i“’é&'ﬁﬁﬁ'? g‘f"ﬁ?"‘ﬁ@a"{’ 3° in
need of such treatnent an anount o$aab¢amEWMMUfmﬁ"w«mmfornula I, or a

pharmaceutical ly ac Eﬁé&t&)ﬁbrﬁ ofi@hwise 624,80 through RY, th Snde, bRCdtuMEraliShmlis eRlkieNg

such di sorder O@fact%g rs]c: emes Jnd discussion that follow are defined as above.




SUBSTI TUTE PAGE -9- 5 The present invention also -relates to a
phar maceuti cal conposition for treating a disorder or condition selected
frominflammtory bowel disease (including but not limted to ulcerative
colitis, pyodet®&F4tgrenosum and Crohn's disease), irritabl PEURENI8I3
syndronme, spastic dystonia, chronic pain, acute pain, celiac sprue,
pouchitis, vasoconstriction, anxiety, panic disorder, depression, bipolar
di sorder,  autism sleep disorders, jet lag, anylotropic lateral 10
sclerosis (ALS), cognitive dysfunction, hypertension, -bulima, anorexia,
obesity, cardiac arrythm as, gastric acidSsyseekecretion, ulcers,

pheochr onocyt oma, progressive supranuscul ar pal sy, chem cal dependenci es
and addictions (e.g., dependencies on, or addictions to nicotine (and/or

t obacco products), alcohol, benzodi azepi nes, barbituates, opioids or

cocai ne), headache, stroke, traumatic braln injury (TBl),

obsessi ve- conpul si ve di sorder (OCD) 118 , 15 Huntlngton s Chorea,
tardi ve dyski nesia, hyperkinesia, dj s\t zigghr eni dll nul ti-infarct
dermentia, age related cognitive dec - p++epsy, including petit mal
absence epil epsy, senile denentia of the Alzheiner's type (AD), Parkinson's
di sease (PD), attention deficit hyperactjvity di sorder (ADHD) and
Tourette's Syndrone in a mammal, conpris|{ng an anount of a conpound of the
formula I, or a pharmaceutically acceptaple salt thereof, and a
pharmaceutically 20 acceptable carrier| The present invention also
relates to a method for reducing nicotin addlﬁtlon or aiding in the

cessation or |essening of tobacco S conpri sing adm nistering
to said mammal an anmount of a conpy r'N Fan amgynt of a conpound
of the formula




[err] 25 or a pharmaceutically acceptable salt thereof, that is
effective in reducing nicotine addiction or aiding in the cessation or

| essening of tobacco use. The present invention also rel ates % #?od
for treating ¥A9%8Pder or condition selected frominflamat® &'%3&2

di sease (including but not limted to ulceragive colitis, pyodernma
gangrenosum and Crohn's disease), irritable bowel syndrone, spastic
_dystenia, 30 chronic pain, acute pain, celiac sprue, pouchitis,
vasoconstriction, anxiety, panic disorder, depression, bipolar disorder,
autism sl eep %lsorders jet |ag, anylotr gellemeRat eral sclerosis (ALS),
cogni tive dysfunction, hypertenS|on bulima, angprexia, obesity, cardiac

arrythm as, gastric acid hyperegnretlon ulceriJL\:eochronDcytona

progressive supranuscul ar pal sy, chen epengenci es and jpddi cti ons
(e.g., dependencies on, or addicti cA1 ne d/ or tobacco 35

products), al cohol, benzodlazqg| 2 Farbiddat es, op|0|ds or cocaine),
headache, stroke, traumatic brafn |njury (TBI'), obsessive-conpul sive
di sorder (QOCD), psychosis, Huntington's $UBSTI TUTE PAGE -10- 5 petit

mal absence_epil epsy, senile denentia of |the Al zheiner's type (AD),
Par ki nson' s di sease (PD), attentlon defi¢it hyperactivity disorder (ADHD)
and Tourette's Syndrone in a 2 , conprising adm nistering to a mamal
in need of such treatnment an areb pound of the formula

[err] 10 or a pharmaceuti RLagle salt tgpreof, that is
effective in treating such disorde ytion. :

H,N
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This invention also relates to the pharnaceutically acceptabl e acid
addition salts of the conpounds of fornula |I. Exanples of pharnmaceutically
acceptabl e acid addition salts of the conpounds of fornula I, alts
of hydrochl or iwé”a"gﬁg,s p-tol uenesul fonic acid, fumaric acid, f?rﬁl;;c%?l?'c
acid, succinic acid, salicylic acid, oxalig3acid, hydrobromc acid,
phosphoric acid, nethanesulfonic acid, tartaric acid, nalate, di-p-toluoyl
tartaric acid, and nandelic acid. Detail ed Description of the Invention
Except where otherw se stated, Rl err] through Rlerr], mand P, and

structural forfrula | in the reaction s Uei scussi on that follow are
defined as above. -11- 5 VIB Scheme 1 [err]
-12- 5 Schenme 2 [err] l -13-

H

10 N
R —-<\ mN—tBoc Vil

N

RS N—tBoc VI
N
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5 | Scheme 2 continued [err] -14- 5

Schene 3 [err] -15- 5 Schene 4 [err] - 16-
5 Schenme 5 [err} -17-
i ‘ WO 99/35131 PCT/IB98/01813
-14-
5 Scheme 3

O,N
2
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5 Schenme 6 [err] -18- 5

Schene 6 continued [err] -19- 5 Schene 7
[err] . -20- 5 _ Schene 8 [err] -21- -
WO 99/35131 . PCT/IB98/01813
-15-

5 - ' Scheme 4

H,N
H,N
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5 Schenme 9 [err] -22- 5

Schene 10 [err] - 23 -5 Schene 1-10 il lustrate nethods of
synt hesi zi ng conpounds of the formula |I. Referring to Schene 1, the
starting mat WP fornula 111 is reacted with trifluoroacdtiBO¥MAri de,

in the presence of pyridine, to formthe compound of fornmula IV. This
reaction is typically conducted in nethylene chloride at a tenperature from

about O[err]C to about roomtenperature. 10 . The conpound of
formula IV is then converted into the dinitro derivative of fornul-a Il A by
the followi ngSrocess. The conpound of th¥ehemedénla |V is added to a mixture

‘of 4 or nore equivalents of trifluoronethanegyl fonic acid
‘(CF[err]SOerr]0OH and 2 to ¥-equirval eg of "ﬂtric acid, in a chlorinated

hydr ocar bon sol vent such as chl hl@_mgi:hane ( o met hyl ene
chloride. The resulting m xtureg allofved to react for ab 5to 24
hours. Both of the foregoi nQg N reactions are generally conducted at a
tenperature rangi ng fromabout -78C to agbout O[err]C for about 2 hours, and

then allowed to warmto roomtenperaturg for the remaining tine.

Y

HO ' ﬁ E

O,N




Reduction of the conpound of forrmula Il A using nmethods well known to those
of skill in the art, yields the conpound of fornmula IIB. This reduction can
be acconplishﬁﬂ, exanmpl e, using hydrogen and a pal | adi-um ﬂk% such
as pal |l adi um y&?égéae and.running the reaction in 20 netggﬁgé a_§%Bout
roomtenperature. Referring to Schenme 2, thd7eonpound of fornula I1Ais
converted into the correspondi ng conpound wherein the trifl uoroacetyl
protecting group is replaced by a t-Boc protecting group (VIA) by reacting
it first with an alkali nmetal or alkaline earth netal (or ammoniun

hydr oxi de or carbonate, and then reacting§ﬂﬁﬂ§ﬁbolated product fromthe
foregoing reaction with di-t- 25 | di.carbonate. The reaction with the
al kali or alkaline earth netal (or 3 @ﬁdroxide or carbonate is
generally carried out in an aqueous , oxane or tetHlahydrof uran
(THF) at a tenperature from about tenperature to about 70[err]C,
preferably at about 70[err]C, for about one to about 24 hours. The reaction
of the isolated, unprotected am ne or an gcid addition salt of such ani ne,
fromthe above reaction with di-t-butyl digarbonate is preferably carried
out in a 30 sol vent such as THF, di oxane or nethylene chloride at a

t enperature from about O[err]S: 0 about roomt erature. This reaction may
or _.may not be conducted in thed% Q bage. Wen the reactant is a
salt of the am ne, use of a base | eNr—¢heCngultiM§ conmpound of
formula VI A can be converted into ®Nge espondi ng di am no derivative of
formula VIB using the procedure described above for converting the dinitro
conmpound of forrmula II1Ainto the 35 cof respondi ng di am no conpound of
formula Il B. The conversion of the conpound of fornula VIB into the desired

compound of the fornmula VIl can be acconplished by reacting the conpound of
formula VIB with a conpound of the fornula SUBSH TUTE PAGE
H,N I
/
—CF, IX

R N si
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-24- [err] wherein Rerr] is hydrogen, ((err]-Cerr])al kyl optionally
substituted with fromone to seven fluorine atons,

aryl - (C[err] err aIkyI wherein said aryl is sel ected from phen and
napht hyl , }?@[ %}é (derr] -Cerr])al kyl wherein said h&gﬁ?é?wsis
sel ected fron1f|ve to seven menbered aronatqg rings containing fromone to
four heteroatons sel ected from oxygen, nitrogen and sul fur, and wherein 10
each of the foregoing aryl and heteroaryl groups nay optionally be
substituted mnth one or nore substituents, preferably fromzero to two
substituents, % ndependently sel ected ﬁﬁﬂm&ﬂﬂgﬁmn&_CIerr])alkyI optionally
substituted mnth fromone to semen fluorine atons, (Cerr] -(err])al koxy
optionally substituted wiRRR frof one to seven131unlne atons and cyano. The
preferred solvent for this r Ctl" S 6. 1 nfj xture of ethanol:acetic
acid. The reaction tenperatur ) ouR'%40[ err] CXlo 15  about
100C. It is preferably about O[e‘\ o~ approprlate sol vents i ncl ude
acetic acid, ethanol and isopropanol. Alternate nmethods of preparing
conpounds of the formula VI1 the conpound of forrmula VIB are described by
Segel stein et al., Tetrahedron Lett., 1993, 34, 1897. Renoval of the t-Boc
protecting group fromthe conpound of fogmula VII yields 20 correspondi ng
conpound of forrmula I A The protecting group can be renoved usi ng mnet hods
wel | known to those of skill in the art. JFor exanple, the conpound of
formula VIl can be treated with an anhydifous acid such as hydrochloric
acid, hydrobrom c acid, nethanesulfonic acid, or trifluoroacetic acid,
preferably hydrochlorlc acid in ethyI acetate at a tenperature from about
O[err]C to about 100[err]C, \ roomtenperature to about
70[err]C, for 25 about on IF




The conpound of forrmula VII can be converted into the correspondi ng
conpound of fornula IB by reacting it with a conpound of the formula
Rlerr]Z, wherein err] is defined as Rerr] is  defined above, an i.s a
| eavi ng gr oupWEL’éé a halo or sulfonate (e.g., chloro, br omﬁﬁgséfé?lé‘te or
tosylate), in the presence of a base such asigan al kali netal hydri de,

hydr oxi de or 30 carbonate, preferably potassium hydroxide, in a polar
sol vent such as water, dinethylsulfoxide (DMSO), THF or DVF, preferably a
m xture of DMSO and water, and’'then renoving the protecting group as

descri bed abov®. The reaction with R err] 2eedeneral |y carried out at a

t enperature from about roomterrpff ature to about 100[err]C, preferably at

about 500C, for abou € Roprs. -25- 5 cheprg 3 illustrates an
al ternate net hod of PIAEPH conpounds _of. t 0 a | B\ rlom the conpound
of formula VIA This\JreiR e preferred I makf g conpounds of

the formula I B wherein R elrr] is a bul ky group as aaryl or

het eroaryl containing group, or when R err] can not be attached, as
illustrated in Schene(ring AF pegseptati on or aryl sulring A presemtedriabdent)
Referring to Schene 3, the ahseptiund of formula VIA is meacted 10 wth the
appropriate conpound of fogpula R err]NH err] in a polar solvent such as
THE, DMF or DVBO, preferably THF, at a terrperature,/?rom about room
tenperature to about 100[err]C, preferably at theyeflux tenperature, for

about four to eighteen hours. e yEsuki+moNeeripound of formula XX is
then converted into the corresplomi D )
reducing the nitro group to an ag pS grotR Usis

of the formula XXI'V by
g net hods well known to

t hose of 15 skill in the art. Such nethods are oeferr_ed to above for the

conversion of the conpounds of (ring A = present or absent)

XIHA

A

(ring A = present or absent)
XV

|
oo

IG: (R2and R? form ring A)
Bl: (ring A = absent)




the formula Il A into a conpound of the formula IIB in Scheme 1, and
exenplified in experinental Exanples 12B and 18B. C osure of the im dazole
ring to formthe correspondi ng conpound of fornula XXV can then be

acconpl i shedW®9/3584ct i ng t he conpound of formula XXV fronPENEBBEHRIR

reaction with a conpound of the formula 2@q. [err] -
wherein R10 is defined as above, as described above for converting
. conpounds of the formula VIB into those of the fornmula VII. -Renoval of the

protecting group fromthe conpound of forrmula XXV yields the 25
correspondi nf§ conpound of fornula | B. TBeheme&n be acconpli shed using

met hods well known in the art, for e I'e, as described above for formng
conpounds of the fofula I A fromthejcorrespondi ng conpgunds of the formula
VI1. Scheme 4 |l lustitates a nethod
I C, wherein Rlerr, Rlerr] are
t he conpound of fjgp a VIBi1s 30 the formul a
SUBSTI TUTE PAGE [L& -26- 5 . ane~di one addition
adduct) in water orNahotlrer pol ar soMvent such as THF, DVF or DVSO, -
preferably a m xture of water and a water m scible solvent such as THF, for
about one to four Mdrs. The reacti &Nl tenperature can r&ﬁ@e from about
40[err]C to abo

to Schene 4,

100[ err]C. and is preferably at about the refl ux
t enperat ure. (ﬁ’ia P! (%1'ds)alk°xy) P Y . [
' R
18
| . R OH
e — CIOX
OH
XIX
XVill
18
R18 R

H | l

O,N

CF,



Al ternatively, the conpound of formula VIB can be reacted with a conpound
of the 10 fornula [err] (double condensation reaction) in a polar solvent
such as THF, water., or acetic acid, preferably a m xture of b THF.
This reacti onW%”ﬂ?bﬁ'cally carried out at a tenperature froma ou%ﬂﬁ to
about 100[err]C, preferably at the reflux texperature, for about two to
four 15 hours. The desired quinoxoline of formula | C can then be fornmed by
deprotecting the conmpound formed in either of the foregoing reactions,
-using the nethod described above for converting a conpound of .the formula.
VIl into one of the fornula IA. Schene 5 i9h¢m&% ates a nmet hod of preparing
conpounds of the fornmula | wherein R2 and 20 Rl err], together - wth the
benzo ring to which they are attached, form a benzoxgzol stem Such
a conpound, wherei-n Rlerr] is hydrogen, is depicted i Sj chem cal
formula IE. Referring to Scheme 5, the conpog N:&g‘or ¥l a XXTT, wherein Y
is nitro, halo, trifluoronethanesul fonate or a di2oniumsalt, is reacted
wi th potassium acetate or another al kali or aline earth netal
cacboxyl ate in a solvent such as di nethyl suf'foxi de (DVO)W DMVF or 25
acetonitrile, preferably This re lon is generally allowed to run
for about 12-24 hours. Ap S?%ate regction tenperatures range from about
70C to about 140[err]C Appjoximately 100[err]Cis preferred. The above
reaction yields the conpodndyof formula VIII, which can then be converted
into the desired conpoundfidni ng forrmula | E by t K8 glihqwi_ng. procedure.
First, the conpound of 30 grmula M1 _is redyced b : ith
hydrogen and a pal | adi um &Rl ati num cat al yst such gis . ydr oxi de
in nethanol at a tenpera rom about OC to ab&df 70ferr]C, preferably at
about room tenperature, orm t he correspondi ng am no derivative. The
product of this IK

NH

IiL



reaction is then reacted with an acid chloride of the formula R err] COO or
an acid anhydride of the formula (Rerr]CO[err]O wherein Rerr] is
(C[err]-C[err&%algﬁl -or “a conpound of the fornula-

Rl err] c(od & r])[err], in 35 an appropriate Inert sBFUEBHBABI}L as
decal i n, chl orobenzene or xylenes A m xtigpe of xylenes is -27- 5
preferred. This reaction is typically conducted at a tenperature from-
about 120-150[err]C, preferably at about 140[err]C When Rerr]COO is used
as a reactant, it is preferable to add a stoichionmetric anmount of
trlethylanlné (TEA) or another organic $gheme ity anine base and a catal ytic
anmount of pyridinium p-toluenesul fonic acid or pyridjinium
p-tol uenesul fonate (PPTs) to the reaction m xture. g
. Rerr]c(O0err]Herr])[err] is used as a reactant, NEr abl e to add
a catalytic 10 anount of PPTs to the reactiopy pval of the
trifluoroacetyl nitrogen protecting group yields the deS|red conpound of
the formula IE. This can be acconplished using nmethods well known to those
of skill in the art, for exanple, reactin he protected conpound with a

| ower al kanol and an aqueous al kali or aline earth netal jpgor anmoni um
hydr oxi de or carbonate, aqueous sodi urmprcarbonate, at a 15 tenperature from
about 50[err]C to about 100[err]C, preferably at about 70[err]C, for about .
two to six hours. Schenme 6 illustrates the preparati on of compounds of the
formula | wherein Rerr] is hydrggen and R err] and RLeur oget her with

the benzo ring to which they ar€t attached, forma be’/ gl §,41 NG
system Referring to Schg 6, the conpound of for yeacted with
20 trifluoroacetic de to formthe co respﬁhdln- conmpound wherein
the ring nitrogen is pgotected uoroacetyl group, and the
resulting nitrogen pr ted conpound is then

IN

1Q



reacted with two equivalents of trifluoronethanesul fonic anhydride and one
equi valent of nitric acid to formthe correspondi ng conpound of formula IX,
wherein there is a single nitro substituent on the benzo rin ction
with trifluor¥28¥S¥ acid is typically conducted in the 25 p%}.@gg(g{cagﬁof
pyridine. Both of the above reactions are t3®ically conducted in a reaction
I nert solvent such as a chlorinated hydrocarbon solvent, preferably

nmet.hyl ene chloride, at.  a tenperature fromabout O[err]C to about room _
tenperature, preferably at about roomtenperature. The above transformation
can al so be a@conpli s§eemebistrtemsthads of sypthesfzing gampsungs pitegmMUR It hose ski | |
in the art. 30 ReferitgdsISthema 10the staring Yhiterial of fonrvigla fliGs REctE Withrifigbroateticc an

' 2 Ther conpountyfioR if bl plesfi toghiind o iind Bo BofiRIRE b omlle t " So Rl
hal i de or anhydr tygiealip Fonduded: i rmgiyienerlipride GDR tPPeratyre PP ELPYtR’F [t abeyh &9a8T n X
is hal o and R er felnpérstueydr ogen or (Clferr]-Clerr])al kyl, and pyridine, TEA
or another t el[)t lary a‘mengoagplﬁﬁ ’or]{of?ndﬁaq{lrip n%%%ﬂé%ﬂ%o ﬁ\fe anHr% d%r‘i)v%vélo?foéru VY[N ch
can 35 then be converted'to the desired comnmpoun aving tornula y
reacting it w t hby thedolaning pocessa Jam FOMRRMIA. thedormulp \cis @dded &0 @ MIXUBUFSTAr ITE
PAGE - 28- [ er gduivaientd brariflustafidtihapesulidnictacil(€F ;5O SRS and 418 3eiqlivalentsSof Mgtk Gcid, G
O L0 St R b 2o g o el 52 o e

chioride. The resulting mixture is allowed to react for about 5 to 24 hours. Both of the foregoing

15 reactions are generally conducted at a temperature ranging from about -78°C to about 0°C for

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

Reduction of the compound of formula IIA, using methods well known to those of skill in
the art, yields the compound of formula IIB. This reduction can be accomplished, -for example,
using hydrogen and a palladium catalyst such as palladium hydroxide and running the reaction

20 in methanol at about room temperature.

Referring to Scheme 2, the compound of formula HA is converted into the corresponding
compotnd wherein the trifluoroacetyl protecting group is replaced by a t-Boc protecting group
(VIA) by reacting it first with an alkali metal or alkaline earth metal (or ammonium) hydroxide or
carbonate, and then reacting the isolated product from the foregoing reaction with di-t-

25 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 roorn 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

30- 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 A into the

35  comesponding diamino compound of formuta IB. ' '

The conversion of the cbmpo’und 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

-
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tenperature. The reaction with Lawesson's reagent is generally carried out
In a reaction inert solvent such as benzene or toluene, preferably tol uene,
at a tenperature fromabout room 10 tenperature to about the refiux

t enper at ur e W 9%3BIreaction nixture, preferably at about tREVRIFPIRS
tenperature. Cosure to the benzot hi azol ep4ing and nitrogen deprotection to
formthe desired conmpound of fornula IF can be acconplished by reacting the
conmpound of .formula XI with potassiumferricyani de and sodi um hydroxide in.
a mxture of water and nethanol 15 (NaOH Herr]OQ CHerr]OH), at a
temperature from about 50[ er H,C,04 about COGH,] C,- preferably at about
60[err] C for about 1.5 hours. Sche Allustrates a nethod of preparing

t he conpound of fornmula I, which is|uysed as the starting material for the
process of Schene 1, or a conpound of rhe formul a | &Xlifherein Rlerr] and
Rlerr] forma ring (labeled "A" int Schene), as defined above in the
definition 20 of conpounds of tn:go rmu g Referring to Schene 7, the
conmpound of gorrmula XIl, wherein X err] an 2'% err] are sel ected,

ependent| . i O ol (S BDR WA il o Lt AR 1
presence of ma i%fﬂi(ﬁ'\e'?ﬁ?"fy?‘f"?’?mg', thPg,’y? §i %ﬁﬁ?#e%& y’ﬁ?ﬁ%?““’@?%ﬁ@&t‘e%fﬂ'e nt,

at a tenperat ur, Crakpl wheseit saldiRtereand [scelects)Bd) fiyerte bever vebared arbroatc ringee i
reflux tenperatyfifnind forf e BurdRBRAMAdeltted #3f dxpielHitdgelland sulfdd andawfdii on of
the resulting conpound of_forrrul Xl IJ W t h I\I—r}etMrm ,Elol I ne- N- oxi de

(VD) and o A6 e dareasins sy <ne Betae argios, e, pPopTaii e heiufer it enci P ¢ e
correspondi ng csobgtiments] puaferamaorhmrqtdl teto SUbStityents, Tirependentip sairgtelh &rom K@) -Caallyli| a
XIITTA Ts then Gogyel sadeied \ﬂmthjaﬁ_oﬁ&fb%&%Pm%d%nfspd@fi%ﬁﬂm@fopt%ﬁéu bltdfed’
using the foll ow ng procedure. First t‘{}g cogpound o &orrru a Xl1l1A 30 is
reacted wit h st (R 9as o aien duare sioms god ke, The.prelnred oitent 2 ik APHER ifon,
pref erabl y di chiodrnietreahethghbi@gstic agid.d Theareagtion tempetatide chre carge fediny alootd08C® i n a
chl ori nat ed 4y A& 308N 1t is preferably about 60°C. Other appropriate solvents include acetic acid,

ethanol and isopropanol.

Alternate methods of preparing compounds of the formula VIl the compound of
formula VIB are described by Segelstein et al., Tetrahedron Lett., 1993, 34, 1897.
Removal of the t-Boc protecting group from the compound of formula Vil yields

20 corresponding compound of formula IA. The protecting group can be removed using methods
well known to those of skill in the art. For exémple. the compound of formuia Vil can be
treated with an anhydrous acid such as hydrochloric acid, hydrobromic acid, methanesulfonic
acid, or triflucroacetic 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

25 one to 24 hours.

The compound of formula VIi can be converted into the corresponding compound of
formula IB by reacting it with a compound of the formuta 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 metal hydride, hydroxide or

30 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 R7Z is generally

. carried out at a temperature from about room temperature to about 100°C, preferably at about
50°C, for about five hours. ' '

//.

en Replaced _

" i



solvent, at a tenperature fromabout O[err]C to about roomtenperature, to
generate a di al dehyde or glycal intermediate. The product of this reaction
is then reacted with benzyl am ne and -29- 5 sodium

triacet oxyborWd8%1k in a chlorinated hydrocarbon sol vent af’cy’lf’é’r?ffé?ature
from about O[err]C to about room tenperaturgs. preferably at about room
tenperature, to formthe desired conmpound of fornula XIV. Renoval of the
benzyl group fromthe conmpound of formula XV yields the conmpound of
formula Il (when ring Ais absent) or IG (when ring Ais present). This
can be acconplé shed uScheperieitiustraies ancditerniteonathot of prepmieg cdmlnds|of the ferimeladBt |

for 10 exanple, sapt the%hbaﬁna e@%rhnﬁ ViRe ﬂn@enebﬁées et Ereefa@d ﬁmﬁwgk Hking f

acid, e.g., hydrochloric orm . correspondi acl tion
321, 7011 oned BRRGaRe e, it Rl Sl AP T o BV s
room tenperature comtamm@groumdmllen\% @ninntehiel attachet, s illlstated ib Sdhemie®, by alhyjatlon
t hroughout this %EQH(E%%M&J &x&ﬁd&ét ké‘f@tﬁn&ﬁ s@ﬁﬁﬁeﬂ tr@r&fﬁouné&?&mﬂé

hydr oxyl anm ne am nes, am ne,
substi t ut ed b@nzy'{'thé’fﬁ FRREOPfiate 5°mp° HTPHIA APl In-ArPYRs Sae sich-ARTHE. Q""fo%fy
substi tut ed benz\dMSOYi preferble aHF, aAtsa)teb@eramedfrorﬂ' lalBgut caom femperstack B Sabbute®0°C,

b th t
subsequent | y Fompreig e S neR Brngdate (Pioy R6R LBl hdyte. T8 el Stpopng, |
Wits, "Protecti v Bmia X s thenconyetedint fhe soreespongiog) $°mE?B'Pﬂ1°f\M fagmula XHY by
New Yor k, NY. 23 redu;:mg the nitlo@rqop tocanchntind gréupIGing Mathédsowel kRdvEDIo lisel siskilltirothe

(0] a .
D epar  COTPOUSy 0l il O B it USh b b lr iy L S o AL
oot a X1 wi ¢ h i 8 GUPRSU otihe KoHa 0 ALEHBIDR hnt memplsth i gxgsnmen Examples

12B and 18B. Closure of the imidazole ring to form the corresponding compound of formula
XXV can then be accomplished by reacting the compound of formula XXIV from the above
reaction with a compound of the formula '

20

" H,C,0,C CO,C,H,
XXIA

R" OC,H,
‘wherein R' is defined as above, as described above for converting compounds of the formula
VIB inte those of the formula Vil.
Removal of the protecting group from the compound of formula XXV yields the
25 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 JA from the
corresponding compounds of the formula VII.
Scheme 4 illustrates a method of preparing compounds of the formula IC, wherein R'™®
and R'7 are as defined above. Referring to Scheme 4, .the compound of formula VIB is
30 reacted with a compound of the formula |
OH

SO,;Na
NaO,S

OH

e
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[err] Scheme 8, 9 and 10 illustrate nethods of preparing conpounds of the
formula | 25 wherein R err] is hydrogen, and R err] and R err] represent a

~variety of different substituents, as defined. above, but do not forma

ring. SchemdVe3si3tstrates a variation of the process showRCTP*¥Mthe 7,

whi ch can be used to make a conpound idenizscal to that of fornula |1

except that the benzo ring is substituted with a fluoro group or an al koxy

group (R18 in Schene 8). This conpound |Is depicted in Schene 8 30 as

chem cal structure 1H Referring

F, 1,3- difl 8or(etsiunyhisuits ethapedienecdditigniaddust) i water gr angther polacseivant sueh 3| Tkl |

net al di al kyl anpyie o smS) pritdratlly a MRIuAY of Matél And(Divatétrivécble dalvart sGShNBITER, for

sol vent such as_ethyl ether or IHF, _at t rature | owy - .. Lol | owed
by quenchi ng wi 1A% %‘ai‘%@“b?‘”ﬁ- i _o'beo':s""a‘gi ?%é"ﬁlg%g'?e &) ?Wre%%"i%ytdﬁagﬁ%?gquﬁ-

i odobenzene. Th¥0¥, apsUs preferabip atabpyt iherefuptempera¥enzene (structural fornul a
XVI in Scheme 8) 35 aApbhathvéiff theC@mpBlrdes formilid viBtan &6 raaeid GittPh chrigodhd o thé1 by a

series of re ctg ons (represented in -30- 5 Schene 8 as

)M[err]XVIIFe P [11[err]XIXerr]IH) that are anal ogous to the series of
reactions described above and Illustratedin Schene 7 for converting
conpounds of the fornmula Xl into those [pf .t formula IGor IIl1I.

Conversion of the conpound of formul ar
can al so be acconplished by treating a m xt
XVl and cycl opentadi ene with an al kyl [ithi

lithium in an juae cohBenshtibh reseBENY AN aSpdiar olvert With 88 TAR] WatbiC WMaB84td edcidD

oy oyl oK 2% B SREE T T A AN AT e ot 3 Wb O™

tenperature, p

15

20

25

30

35

from about 40°C to about 100°C, preferably at the reflux temperature, for about two to four
hours.

The desired quinoxoline of formula IC can then be formed by deprotecting the
compound formed in either of the foregoing reactions, using the method described above for
converting a compound of the formula Vil into one of the formula IA.

Scheme 5 illustrates a method of preparing compounds of the formula | wherein R? 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 IE.
Referring to Scheme 5, the compound of formula XXIHI, 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 dimethylsulfoxide (DMSO), 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 Viil, which can then be converted
into the desired compound having formula IE by the folilowing procedure. Firsf, the compound of
formula Vil is reduced by reaction with hydrogen and a palladium or platinum catalyst such as
palladium hydroxide in methanol at a temperature from about 0°C to about 70°C, preferably at
about room temperature, to form the corresponding amino derivative. The product of this
reaction is then reacted with an acid chloride of the formuta R"°COCI or an acid anhydride of the
formuta (R'°CO),0 wherein R™ is (C,-Ce)alkyl, or a compaund of the formula R'°C(OC;Hs), in
an appropriate inert solvent such as decalin, chiorobenzene or xylenes. A mixture of xylenes is

to Schene -8, where; for exanple, Rerr] is

-

0 the conpound of formula XVII.
re of the conpound of formula
m reagent, preferably n-butyl



The conpound of forrmula IH can then be converted into the correspondi ng
nitrogen protected derivative of fornula XX, using the nethods described
above for synthesizing the conpound of fornula IV in Schene. {4 on of
the conpound WP Hula XX using the 15 nethod descri bed ab%CTA}yT’%ﬁH

- preparing the conpound of formula I X in Sch&fe 6, yields the conmpound of
formula XXI wherein the benzo ring is substituted with both a fluoro and
nitro.group or an al koxy group and nitro group. The conpound of formula XXI
can be used to nake a varjety of c wherei n one

ounds of the fornulal
Rlerr] and R[ & r prefeged | JBiF Jeactpn; i R@%S‘H‘S"Wa?‘ 3 femngeefure e dhoyto120r8eE. of
skill in the art prefembly ax atrpot m’tbymheu &{°COChis @séd as0a tdactant it IsCpreferable td addaan

amno 20 group, sﬁ%é@%t&% ngod}nPﬁ‘ W%l&r@%a%%nahééﬁ ﬁ:EXeer ern grbase and a

substituents, EITDVI e nitrogen

protecting gro u p Satatytie apeknh of piddingym ?@Wﬁiﬂsﬁmqua%'ﬂ"%mé"t?'@?ﬂ"@%P PEs)
functional equi vakesittionmbture VErenBYCOSH)AY ised as redtidnt & islpreferabld tdadt dlcataitid |

in that the flyuo Qﬂ}? ;QE%H@MQ(I reacts simlarly to the nitro and
Y groups of f(lgr m%':nglﬁ ?“A: k ,_and thus can be subjected to the 25
sane series of react i Bemovalef thp Biflioraaeatyl hitegen PrisSing grayp vieldssthe ﬁ?#’%"r"“ﬂﬁ?‘éﬁ of

conpounds, pr OV: the f@mai 152 Thie icarbiecactoniplished OB’ngmisﬂtMS’WGilg:ndivhﬁo Poseaf gkilbin Ee ftliC h
reactions. Sim

. I h .
be converted int g’r gyﬁ'ﬂ?&f %&b&%éﬁrﬂc@ﬂ%@%u&f%a% ﬁ%%l ﬁj ‘?X%@?"%Hy
nitro group, and alkweme%me@* fcé GW‘B"“F“;*)&Y@'P’F'@ o r‘—‘é'&?!@tes awmaeeg@um tsariongiso olca

Al so, the triqfsl uenpbRluRaaASANiEIRE & Halt!1007C, preriabi utkoty7ode! foi ol GRsix act
as a Y-group as gf%‘f“ bed. 30 Preparation of conpounds of fornmula I

where R err] = err]-Cerr])alkyl, (Cerr]-Cerr]) alkyl or aryl
wherein aryl is definé¢ems & a'BGlV%eﬁfH tpr?earg[@mqﬂmmmm@fofmm@s | whereinl RY[ierr ]

} s H f)r one of L Rpirehand RY Bt R’L tuyether WBIHG bémael nﬁdafbv\mhrm&wﬁe GRthdned, tibrfa Of
b e RSl BRef Sabhah SREE WLl brahgll 0 R Ty
-O(Jer r] C[28r r Trifigpraagpetic a@@{d@(ﬁertp %WP]WWW‘*‘“&@@WF" whereindr Tings hiffogeg ds
Schene 9 il ustr gloRoted® ACGHIBcERT SO, laRd) the Gauflihg) Fifogeh profeRtel @bmpduAd lis then
wherein: (a) RL reacted with fwo equivalents of trifluoromethanesuifonic anhydride and one equivalent of nitric
acid to form the corresponding compound. of formula IX, wherein there is a single nitro
substituent on the benzo ring. The reaction with trifluoroacetic acid is typically conducted in the
25 presence of pyridine. Both of the above reactions are typically conducted in a reaction inert
solvent such as a chiorinated hydrocarbon solvent, preferably methylene chioride, 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.
30 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 IX’ is then reacted with a carboxylic acid halide or anhydride
of the formula R'°COX or (R'°C0),0, wherein X is halo and R is hydrogen or (C,-Ce)alkyl, and
pyridine, TEA or another tertiary amine base, fo form a compound of the formula X, which can

35 then be converfed to the desired compound having formula XI by reacting it with Lawesson’s
reagent, which is depicted below. '
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I's hydrogen and Rlerr] is Rerr]Rerr]NJerr]S-; (b) Rerr] and R err] are
both chloro; and (c) R is hydrogen and R2 is Rerr]C(=0-. These conpounds
are referred to in Schene 9, respectively, as conpounds of fornmulas 1J, IK
and IL. 5} 99735131 Referring to Scheme 9, conpoundsPEFMREIY; |3
I J can be prepared by reacting the conmpouggl of formula IV with two or nore
equi val ents of a hal osulfonic acid, preferably chlorosulfonic acid, at a
tenperature from about O[err]C to about roomtenperature. Reaction of the
chl orosul fonic acid derivative so forned with an am ne having the fornula
Rlerr] Rerr] NH, wherein R[er&, 2 Nerr] are defined as above, followed by
renoval of the nitrogen prdi| ting group, yields the desired conpound
having formula 1J. Conpounds of th Ol mulsa )S< can be prepared by reacting
the conpound of fornula IV with iodihe ¥ Gp(ori de in a chlorinated

hydr ocar bon sol vent, followed by remgd ‘g @

rogen protecting group.

The reaction with iodine trichloride is typicsg arricg_ii out at a
tenmperature fromabout O[err]C to about roomtenpeérapare,® and is preferably
carried out %t about 15 roomtgqrg)erature. In a sjimlar fashion, the .

anal ogous mono- or dhbieadiPRMUERCHX, whsrein Xdg hain. PrIROBPLR isaeneraliysaiediatt an be
prepared by reaL tenipgratufec rerf NguoutNgtCofo bdutiido fsmpératties prfrablyhid 8bddt room
\- br ombsucc i i (8rdhile Arrslrbdchiot il VRhdAEAE WAL AN dondiil SardB S W erredcinl RAPT_ DY -
removal of the hI'trogén protecting group as descri above. "Reaction of
the conpound ofsolvent ghichiashenzene ar Kkieney arefgrably luene,ratg| temprratyre fremm@boud foogh aci d
20  anhydr iigle @fipetdife fooaboutithe fefRixaemger i)t of the factibh imixt@e, préférishIat abolitaCt | on
i nert solvent s Qteﬁ:%er%’ga hl ori nat ed hydrocarbon sol vent, preferably

€, I'n

met hyl ene chl or't ) e presence of Lewi s acid
_ Closure to the benzothiazole ring and nitrogen deprotection to form the desired

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

~ potassium ferricyanide and sodium hydroxide in a mixture of water and methanol

15.. (NaOH/H,O/CH,OH), at a temperature from about 50°C to about 70°C, preferably at about
60°C for about 1.5 hours. _

o Scheme 7 illustrates a method of preparing the compound of formula Ill, which is used

: . as the starting material for the process of Scheme 1, or a compound of the formula I1G,

. wherein R? and R® form a ring (labeled “A” in the Scheme), as defined above in the definition

.20 . of compounds of the formulal. Referring to Scheme 7, the compound of formula XIl, wherein

X! and X2 are selected, independently, from chloro, fluoro, bromo and lodo, but where at least

one of X! and X2 is Br- or I-, reacted with cyclopentadiene, in the presence of magnesium

“metal, in a 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 XIll.

25 Reaction of the resulting compound of formula Xill with N-methylmorpholine-N-oxide (NMO)

and osmium tetroxide in acetone at about room temperature yields the corresponding

compound of the formula XIHA.

The compound having formula XIlIA is then converted into the corresponding

compound of formula XIV using the following procedure. First, the compound of formula XIlIA

30 is reacted with sodium periodate in a mixture of a chlorinated hydrocarbon, preferably

dichloroethane (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 glycal intermediate. The product of this reaction is then reacted with benzylamine and



such as alum num chloride, at a tenperature from about O[err]C to about
100[err]C, followed by nitrogen deprotection, yields the conpound of

formula IL. The reaction with the acid hali-de or anhydride c i ed
out using ot hMORAYRh Lewis acids or other Friedel-Crafts ac?’?’&?.ﬁ%ﬁm}é

met hods that are known in the art. The reacke-ons descri bed herein in which
N err], -SOerr]NRerr]Rerr], -CORerr], |, Br or d are introduced on

t he conpound of ‘forrmula IV, as depicted in Scheme 9 and descri bed above,
can be perfornmed on an% anal ogous conpound wherein Rlerr] is hydrogen,
(err]-d errI5 astdum i mtww&va]m @] blorinates| wygroparben sqlyaECMRY tempprRfuee frgm

Sr ?ducgng CQWDOEEH%‘ut ];ofc to"8bolitOrobfH téinperatiie; rpeeferalif) efédoumldml?{la:ﬁﬁe{r)dturarte Cfgrﬁh the |
efined as int efiniti . n 0 ve, oynds
that are identi C§F5"F% °?'h%°§' gggfkfrﬁug&@? rrﬁ?’%o%'éfr}ﬁeu}’e'\{/\zﬂiu%ﬁ’pr e%’al il ?W@wme of

ni trogen prot ect famguly XByieldsdhamcompound el tormpulaill i(whep ring & isabsentlsys R dwkayp o Ady |
fsubst : t UT Ed' cormcbréaslﬁ)a This?an bé %mw%e uSihg mbthStsviel] RMt@fhbéBe JsRriR tﬂé{alrt_, for
ormul a i's, replac a.- = rr r ou sin aeyer-Vi LIiger
processes wel 19 kﬁm?"t' S%H%Zéeagtwpﬁeg&g%&tvﬂ%c’g??“."R'?'ﬁ'ibkﬁ%ﬂl—e-ﬁ%b‘ﬁ% l?ﬂ‘b s
can 35 be part i(talfarp thecprresppading acld addiionsal)blotbwed b hydmgabr argipalladivm liydtodide he
correspondi ng hyGH Qaiansite sbdut déh ErpegeUNds, and then al kylated to formthe

36 suoh O agyl subst It HEEhRARIRT SR U5 hECards HF GRS 4P cprrent
substi t ut ed benziaiesnalivesi te benzyl @mipeiB8d aplanmomaiydroxylan@i®e, alkoxy amines, meBylamine, 10
i [l ustrates @y Qs afine NS ishbtREIBENZAkMIRE (£.8CdibrehyiEtRy! lamiE @& bNand(4Adikoxy
Rlerr] is subsfituted benzyl amines) can also be used. They can be used as free bases, or as their
salts, preferably their acetate salts, and can be subsequently removed by methods described
for each by T. W. Greene and G.M. Wuts, “Protective Groups in Organic Synthesis”, 1991,
John Wiley & Sans, New York, NY.
20 The procedure of Scheme 7 can also be used to prepare compounds of the formula | -
wherein R? and R® do not form a ring and are not both hydrogen, by replacing the starting
material of formuta XIl with the appropriate compound having the formula )

/

Xl

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

25 wherein R' is hydrogen, and R? and R? represent a varisty of different substituents, as
defined above, but dd not form a ring.

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

to make a compound identical to that of formula Ul except that the benzo ring is substituted with

a fiuoro group or an alkoxy group (R in Scheme 8). This compound is depicted in Scheme 8

30 -as chemical structure 1H. Referring to Scheme 8, where, for example, R™ is F, 1,3-

difiuorobenzene 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-difluoro-2-

iodobenzene. The compound 1,3-difiuoro-2-iodobenzene (structural formula Xvi in Scheme 8)

35 is then converted into the compound of formula IH by a series of reactions (represented in



hydrogen and R err] is chloro; (b) Rerr] is hydrogen and Rerr] is cyano;
(c) Rerr] is hydrogen and R err] is amno; and (d) R err] is hydrogen and
Rlerr] is-Rerr]C(=ON(H)-. These conpounds are referred to in Schene 10,
respecti vel WO¥W8sBbpounds of the formula IM - | P and | RET98P8hds of
formula I M can be prepared from conpoundsagf the formula I X by 10
generation of a diazoniumsalt with, for instance, an alkali netal nitrite
and strong mneral aci.d (e.g., hydrochloric acid, sulfuric acid,
hydrobromic acid) in water, followed by reaction with a copper halide salt,
such as copper Schemeclasr X\deXVinbXVibgliX—di)pthalt are tanaogobs td the smedﬂoﬂ&actbss:ri bed

above vi el 05 | Ubedialsh8A o WMSin ek el BhSide ORISR B O

t he generation of diazoni um s a;hLogo known an ractice
in the art, carf°sf %fdr‘eé'@"'ig o, "ﬁﬁ%"“f°5?‘%§?5?ﬂ‘?@f‘dr°§ﬁff‘f‘ﬁ'adﬁ" fnto "@ee‘r?é"P%"F’?f
carried out by feranip XWihtaw ais be sngpmplishéd kyrtreating wt miki@e obthe banpour@Odf ermfiXVI

f bl b ' f th
i azodi um sal ﬁ;ﬁﬁ‘“ﬁmﬁg?@ﬁ“““ L Hih SR, "FE% OB I g e 11

aqueous nmed!dim Solyeptsuch, 23 BEISUM iethgs rameby rvg 'EW@ atr femppralye 1a5h | s
general | y car r iabalt €01C tatiboat roawipmpadture,@refarabiy abdboutioc°@| err ] C t o about room

t enperature, prefer Qef}é Yorfp Burﬁtb? ?&m@%m & Qﬁgntb%rmﬁ'\feﬂéd“'rﬁtg theT&§e§pg§&”gtH&3ﬁe%

corrpound or its ana ogous N-tert car bonat e I’Ot cte .
used to prepar @asied @6‘?@'@’506??61‘%"’63}5%“&6!??*@5? I"%sé"‘l?? aP‘é’&d?ﬁ%ﬂh%Ztnﬂ theopper
(1) cyani de andompuihdioh foyrmlaiiddn Scheldd/F, Nitrshibrribftes Symppirdyf lfasnaa XK ¥R )heo r '

DMSO, pr ef eyabl “Q%/IE ] .

180] err] C, psraef%'r escm%d%b&%ga gréi’l\#{g?t(‘) en ‘ﬂ‘wgﬁé'ﬁ'% g{lﬂ‘ Sg‘eg'%s%&%%éh “above
provides the d&8TPY &wmwmmmﬁﬁﬂrzgﬁnsms jtuted with both arfyaroanditeo graupcr i bed
i odi de deri vat ioven alisxy ghoap alenitecsgroupt drhaccommncaof\fa-rrhleWI 6dn bat J3ed to make a

Cors bopie no” SAbgAtefitcs SERAMGRAN Sy DAL SHRSL I Ul B, L
processes knowWel KrowR tadhess pf skilkinjthe artfor rample, V rt gererting thenite Q’QEBM aminey
Stil e coupl2nggroap,covedihy thaarnimrgdupito ovadety b dleosgpasttudm g llestrétedin Scertel0,
conmpound of for e, ,g,;ggw,@rt,@mgge% ppdgégﬁ,{g(a;m&und of the
The compound of formula XXI acts as a regioisomeric functional equivalent of the
compounds having formulas IIA, VIA and XXII, in that the fluorine atom of formula XX! reacts
similarly to the nitro and Y groups of formula lIA, VIA, and XXil, and thus can be subjected to the

25 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 XX (R**=alkoxy) may be converted into a hydroxyl group before or after introduction of
the nitro group, and then converted to isomeric products as described above. Also, the
trifluoromethanesulfonate salt of such hydroxy derivative can act as a Y-group as described.

30 Preparation of compounds of formula | where R? = -O(C,-Cq)alkyl, (C,-Cs) alky! or aryl
wherein aryl is defined as above in the definition of formula 1, and R® is H or one of the other
substituents described above in the definition of formula |, can be prepared as described
above and illustrated in Scheme 8 by replacing bne of the fluorine atoms of the compound of
formula XV with -O-(C,-Cg)alkyl, (C-Cg)alkyl or aryl, respectively.

35 Scheme 9 illusirates methods of preparing compounds of the formula | wherein: - (a) R’
is hydrogen and R? is R'R®°NO,S-; (b) R! and R? are both chloro; and (c) R'is hydrogen and R?
is R™®C(=0)-. These compounds are referred to in Scheme 9, respectively, as compounds of
formulas 1J, IKand IL.



30 formula IP. The conpound of formula I X can be reacted with a acyl
group having the formula Rlerr]COC or (Rlerr]CO[err]O using the nethods
descri bed above, fol|owed by nitrogen deprotection to provi dgef, tiigls of
the formul a I@ WP sinilar fashion, treatment of the protected amne with
a conpound having the fornul a R[err]SCIerr]-?O,- when X is chloro or brono,
followed by 35 nitrogen deprotection, provides the correspondi ng

sul fonam de derivative. Qher suitable am ne protecting groups that can be

used, alternatively, in the procedures descrjbed throu hout thj s docunent
i ncl ude - COCFPerr], mq‘@%f’?eme-m["é&r"f Befomyla {J ca 1 be prepared by reacting the

-COO( err] - er compmkihey bf farmina m—@r&r or] iGbre reqlivdlentsr ¢f. a hidesifonipr aaid) praferably
stabl e under t heaﬁa 'If$d| R, ats terﬁératife frorﬁ‘iﬁ&:’i b"&%’a%f b m@@gm@yaéaeﬁon of

renoved by .net ho scr for eac Greene's "Protective
Organi ¢ Cheni str ¥ P&“E'Pf“@c?qdodeﬂw o If‘?ﬁm%%té‘,”ﬁh 3P amine W'ﬁ%t"?eof‘?g“‘!ﬂ §c%§§ed
above, or illust lwaérelde’ md&?ha&ﬂneﬂaiebove,bonmed byrrersaval of the fitragein peotéctingogrbup,

unl ess ot her wjgse Haglhg?%y 1 oo ﬁﬁtﬁ%@@fgmﬁ igbout 0.5 atnospheres to about 5

at nospheres are genera g_ﬁ anbi ent pressure, i.e., about 1
atnosphere, 10  bei n§OTRAuRdsqf g ferawia I gam ber Prepared b jeasting ha-comppiend o fFANBLIR d's
of the formula | nanih fobiné trichitriverimachiotinatdd hydmcatipt salvbrd, Bifwes by hemaval éfane

"the active conmpg Qrotgﬁﬁg Eﬁu@dﬂé"#eé&tﬁﬁ %{h Y%dﬁ\e %c‘xﬂ%e i gﬁc& gatlg.\rned out ?t a

transdermal (e.g. %fg e use o0 ?
rectal , parent er Jmpgraty ﬂ:l"b%ﬂ°“tr%‘af°e%,b°“tﬂ°§h'§ﬂ@?rﬁtﬁ'le %‘Hdﬁ RS?fﬂPb'hQﬁqul% 3taboubn
are preferrets Theartempdratonends aaindlar faghidn, the ahilégoLiy mowed Bt Gibrdinated of Mot agES

15 ranging fromdeotagamaw% EotndBHndd Pean Cnd pripbred A OreTBink She Lo¥pouRl & GU AR N T OM:

about 0.25 to ab
nodosuccimmlde or N-bromosuccinimide in a trifiuromethanesulfonic acid solvent, followed by

remova) of the nitrogen protecting group as described above.
Reaction of the compound of IV with an acid halide of the formula R*®*COCI or an acid
20 anhydride of the formula (R'*C0),0, with or without a reaction inert solvent such as a
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 acylations
25 methods that are known in the art. : '
The reactions described herein in which NO,, -SO,NR'R®, -COR™, |, Br or Cf 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)alkyl, halo,
(C+-Ce)alkoxy or -NHCONR'R®, producing compounds of the formula ) wherein R? and R® are
30 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, i.e.,
those wherein the -C(=0)R™ group of formula IL is replaced with a -0-C(=O)R* group, using
Baeyer-Villiger processes well known to those skilled in the art. The resulting compounds can
35 be partially hydrolyzed, as described in Example 35, to yield the corresponding hydroxy
substituted compounds, and then alkylated to form the corresponding alkoxy substited
compounds. Also, as described in Example 36, such O-acyl substituted compounds can be
used to prepare variably substituted benzisoxazoles.
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300 ng per day in single or divided doses, although variations wl|l
necessarily occur dependi ng upon the weight and condition of the subject
being treated and the particular route of adm nistration chgsen. However, a
dosage | evelW@M#513ls in the range of about 0.01 ng to aboufCPRP8Rr kg of
body wei ght per day is npbst desirably enpiayed. Variations may nevert hel ess
20 occur dependi ng upon the wei ght and condition of the persons being
-treated and their individual responses to said nedicament, as well. as on
the type of pharmaceutical fornulation chosen and the tine period and

i nterval dur gng whi ehemect lystries methpdsof Hrkingsompaupdsafithe farmula hwhersing(a) R is

ibnst ances,h dos algyeroervintl R Iscdhiosy; (DR’ Is ddrogeh iand R? ile}‘cyatnl‘i;e(c)aii‘clfj RyaRigeh Arefas MaYy

e nore than a . [ | 2 ; | rger ses e

enpl oyed wi t ho%@%’g (%%Wa%@dt?g?ﬁngﬁ{ éslc@éﬁi?)ﬁ yét sT,hL%E'cg %p%jp %valr%ireeg‘ﬁngﬁgtm such

| arger doses ar3¥heme 1 regregivelis s Fompgungle oldheformuyla i, IN. danddQ.f or  admi nistration
t hroughout the day. Cbipounts bMomm@ITNCIAA b8 prsparely oM ABINPOLRELEARE BMAENOby | N

conbi nation it s . riers or diluents .any of
Che sover al 18oufbneeh TP EoniR sabfu 5ARaAR, o SR e el and i e Sl ©'
conpounds can b&SabyArqenion syifricacigj Rydrobmmiccaci) inwatep followrids Hyreastion Withsnge

for rr;s e.g., theyppermpideesa 0stoh ae Cbopper ) wmbﬁda.usuiﬂdsgt%ﬁ fHéBrGié&doﬁ?dy' M? aetREs abl e
inert carriers jn . nsder che

| ozenges, troc h&eeg‘,:"rb%bg?%?% g%lg% teh%%%%hv\ffgrr"éo?lﬂi ng géﬂs",’a Meé%ﬁag‘%a'r%@,s e
supposi tori es, geaerplop sf digzanium sajlscasdkgown and peapliced by thesewhskdl in the assan also be
suspensi ons15i njsed:t Meliegoib reabtidn % gefdrall cirfied duyiyltéiperalits raflhg!flofiSibodtoed)
carriers includg gol dfd- Qiduss a%oggeojc'lf#agéﬁ15%@%%40%%‘6?0”5 medi a and

vari ous non-toxl C organi'c sol'ven on, oral pharmaceuti cal
conposi tions can be Reagtienpithe dogodive salli PreRypd s daseriped akpve, with petassiun iodideh e
active conpounds afequepisaficdiim provides @e AMaIBGYS idide Berivatve.C TRS Pdabticalid gihelay el S
rangi ng. f rom abc%”';ed §ut%%/% EeanggRlPet fro?rpg/ﬂog%%% %Lt room temperature, preferably at about
20 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)
- cyanide 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 160°C. Nitrogen
~ deprotection as-described above provides the desired compound of formula IM.
25 The above described iodide derivative can aiso be used to access a variety of other
.substituents such as aryl, acetylene and vinyl substituents, as well as the corresponding
carbonyl esters and amides, by palladium and nickel 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
30 formulalIP. .
The compound of formula IX' can be reacted with a acyl group having the formula
R®coCI or (R™®C0),0 using the methods described above, followed by nitrogen deprotection
to provide compounds of the formula 1Q. In a similar fashion, treatment of the protected
amine with a compound having the formula R*™S0,X, when X is chioro or bromo, followed by
35 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,CCls,
-COO(C4-Cplalkyl and -COOCH,CgHs. These groups are stable under the conditions



-34- 5 For oral adm nistration, tablets containing various
exci pients such as mcrocrystalline cellulose, sodiumcitrate, calcium
carbonat e, dical cium phosphate and gl yci ne nay be enpl oyed a + Q&)
various di si nWOSPAHS such as starch (preferably corn, potat gegé’n%yg?o%]%ca
starch), alginic acid and certain conplex s33icates, together with
granul ation binders |ike polyvinylpyrrolidone, sucrose, gelatin and acaci a.
Additionally, lubricating agents such as nagnesi um stearate, 10 sodi um :
| auryl sulfate and talc can be used for tablettin g)e;r oses. Sol |
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adm ni stration, a sol Theicompeindsef thedermpla | aachineii Rharmapeulicaliccepiablesats (Bereafietinut
oi | or in agueoushgdciR\tbompaings )@ be adiiinitere VD EiDEECHe ordBanSdinaf (Sg. Stiloldh tReS

shoul d be sult bl DL Gahdi LRI Yool pBb AL whib Bufdd: ThisiDREERT ALY

and the liquid di rst reh ese aqueous SO?UtIOﬂS
are suitabl e for administeation airiBrefefiede CRhPER FOPRAYDE S, Mophdesiblyy admiistarechin slosages
o bhces: | Tho"pn en 0T LD e v e
D PoReeTy necon PR 8 il b A sl S o S b
t hose skilled i nupdnetheveighy and gonglien, ofyihgssupiedd heipo dtertediand che payticulae trouee of
conpounds t opi Cakdryinigtiagbndhbsen C ABwder, & Bdsagdlbvelthat is iHEHE ratige 6f DAETD,01 nglRe bSdut
ot 1105, IELST DA Bir.8 oF ol i B Y 8 okl deSiny 568 04HRERs M RevshiRiiSE
20  occur depending upon the weight and condition of the persons being treated and 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 hammful side effects,
25 provided that such larger 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

30 different dosage forms, e.g., they may be combined with various pharmaceutically acceptable
inert carriers in the form of tablets, capsules, transdermal patches, lozenges, troches, hard
candies, powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, cintments,
aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such camiers include
solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents. In

35 addition, oral pharmaceutical compositions can be suitably sweetened and/or flavored. In
general, the active compounds are present in such dosage forms at concentration levels ranging
from about 5.0% to ahout 70% by weight.



Bi ol ogi cal Assay The effectiveness of the active conpounds in suppressing
ni cotine binding to specific receptor sites is determ ned by t he foIIovm' ng
procedure which is a nodification of the nmethods of 30 iello

and Fer nand®Q9@513K  (in The Binding of L-[[err]H NicotineP g@mﬂs@l Pﬂgl e
Class of H gh-Affinity Sites in Rat Brai nadvenbranes, Ml ecular Pharm, 29,
448-54[err] (1986)) and Anderson, D. J. and Aneric, S. P. (in N cotinic
Receptor Binding of [err]H Cystisine, [err]H N cotine and

[ err] H Met hyl car nbanyl choline In Rat Brain, European J. Pharm, 253, 261-67
(1994)). 8 35. 5 For oral administration, tablets contalnlng various excipients such aPmmeldstaImeMal e
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angi ng stainl ess < [

7GRt | dar k- cyc B Gatus Yoot S el et o, AElp ot ylen Sl o
Purina Rat Choﬂci@w@ﬂ el FOFBMPXI ﬂ'iﬁt‘isumeﬂﬁﬁ&lm grenulatien kinders| like dolpinyldrolidone, at i on.
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Oferr] in 10 vebiaedaen aéo imﬂdaeémea%wa‘uuktbagaa;gas&:eﬁras n%muacd?éa hlght QR awnéne
setting 6, for TrlsH pH

of 7.5 at roomgg %Y‘ ﬁﬁ"@"usfﬁs@e?fg ag‘%é%w’svﬂ%ge?'éﬂ nisration r‘”F'I' ﬁgat i on
(10 15  ninut msred@o Mep be sompineqwithyadrue pweeBning ordlavoring-agents, seicringanatigyand. §d of f

and the menpr aBEgesin Emilhying andbesaspeRdnyEaehts)tch &hér%?@ﬁ&‘héﬁhs%@r%lﬁcﬁ' fuged
again (10 m nutes C Aftfer t he second

0
centrifugation? Pﬂ%‘eﬁ'&?ipléﬁgrgaw@"?%‘%ﬁéé% RN assay buffer at a

concentration For parenteral administration, a solution of an active compound in either sesame or
_ peanut oil or in aqueous 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
20  isotonic. These aqueous solutions are suitable for intravenous injection purposes. ' The oily
. solutions are suitable for intraarticular, intramuscular and subcutaneous injection purposes. The
preparation of all these solutions under sterile conditions Is readily accomplished by standard
pharmaceutical techniques well known fo those skilled in the art.
lt is also possible to administer the active compounds topically and this can be done by
25 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 a modification of the methods of
30 Lippiello, P. M. and Fernandes, K. G. (in The Binding of L-[*H]Nicotine To A Single Class of
~ High-Affinity Sites in Rat Brain Membranes, Molecular Pham., 29, 448-54, (1986)) and
Anderson, D. J. and Americ; S. P. (in Nicotinic Receptor Binding of *H-Cystisine, *H-Nicotine
and 2H-Methylcarmbamylcholine In Rat Brain, European J. Pharm., 253, 261-67 (1994)).




of 1.0g/100nmL. The conposition of the standard assay buffer was 50 nM Tri s
HCl, 120 MM Nad, 5 mMKA, 2 MM MO [err], 2 mMMCaCl[err] and has a pH of
7.4 at roomtenmperature. 20 Routine assays were perf olgls
borosi | i cat e YPI¥BWPhst tubes. The assay nixture typically consisted of 0.9
ng of nmenbrane protein in a final incubatiofsvolune of 1.0 nmL. Three sets
of tubes were prepared wherein the tubes in each set contained 50[err]L of
vehi cl e, blank, or test conpound solution, respectively. To each tube was
added 200 [err]L of [[err]H -nicotine in assay buffer foll owed by 750 '
[err]L of theSvenbrane suspension. The finaE®W&ntration of nicotine in
25 éach tube was 0. fiale/gpragieeDdwicy adts (200-3804)rfdin Charlexl Rivdy werel HoGsed in §roapsiah ank

was 1 [err]M Th i ' LSt Loni rjL
of 1 N aceti'c act R et SRyl aesth Uele kit 7L 3 nAP RGN G0 Hanl | o
di ssol ved in vehipéﬂ-&htM%déyE‘eV\mV‘ﬂdﬁﬁama&i%ﬂ"Wt%W@ﬁNﬁﬁr%#’P@#'"'addi tion of
the menbr SnehSEspensi Die s Wite k}uetbw dddapitation1PBRMs WereCrembvddimadlatay fdoing 4 C
in an iced shagki er r e -

1 Ltration uniPor "ombicT Mebiines it gk o ok ot R EheE YR o ity
usi ng a Brandel [ @nd Femandaz (Melpg,Pharmagol; 29; 44845419881 with somegpdisalionsy Whele braing i al
filtration of theerSSmoved riided with ict-tdld Kiffér, MY HRmIGERBELLt DWA 1D hbiBtfiesVdr biftfer (wiv)

5 and m xud JPRR BTRTEM RS v b R eSRES ool B pER el s Al o
quant i'fi cati on ofHCt2t@ipbRET-$ atireom tempagitire.s Thechomogepale wasisepimented yRennfligation(10
Rackbet a[ err]qg i GautbsSg0i008 X §;1036 4<@N TROSUPERAtart agiibuRrd Yt SHdftheCrhébrahes Werk gently
det er mi nati ons vvereindﬁgS. hri Iicatée. I 6-.3 N i oG, .
Cal cul ations Spe&§SFPEndst ¥ iy PE‘ " ﬁ?gmﬁﬁ(ﬁ?ﬂag 10 miguies, B0.000% % P19, 4°E- b&MRReen
t ot al bi ndi ng i n thelsecond centrifugation, the membranes were resuspended in assay buffer at a concentration
of 1.09/100mL. The compaosition of the standard assay buffer was 50 mM Tris HCI, 120 mM
NacCl, § mM KCI, 2 mM MgCl,, 2 mM CaCl, and has a pH of 7.4 at room temperature.

20 Routine assays were performed in borosilicate glass test tubes. The assay mixture
typically consisted of 0.9 mg of membrane protein in a final incubation volume of 1.0 mL. Three
sets of tubes were prepared wherein the tubes in each set contained 50uL of vehicle, blank, or
test compound solution, respectively. To each tube was added 200 pL of [*H}-nicotine in assay
buffer foliowed by 750 pL of the membrane suspension. The final concentration of nicotine in

25 each tube was 0.9 nM. The final concentration of cytisine in the blank was 1 puM. The vehicle
consisted of deionized water containing 30 pL of 1 N acetic acid per 60 mL of water. The test
compounds and cytisine were dissolved in vehicle. Assays were initiated by vortexing after
addition of the membrane suspension to the tube. The samples were incubated at 0 to 4° C inan
iced shaking water bath. incubationé were terminated by rapid filtration under vacuum through

30 Whatman GF/B™ glass fiber filters using a Brandel™ multi-manifold tissue harvester. Following
the initial filtration of the assay mixture, filters were washed two times with ice-cold assay buffer
(56 m each). The filters were then placed in counting vials and mixed vigorously with 20 ml of
Ready Safe™ (Beckman) before quantification of radioactivity. Samples were counted in a LKB

~ Wallach Rackbeta™ liquid scintillation counter at 40-50% efficiency. All determinations were in

35 triplicate.



sanpl es containing vehicle only and nenbrane (A) and non-specific binding

I n the sanpl es cont ai ning the nenbrane and cytisine (B), i.e., Specific
binding = (C = (A - (B). 10 Specific binding in the presence of

t he test COWEB(E) is the difference between the total BFHEHYSI the
presence of the test conpound (D) and nonggpecific binding (B), i.e., (E) =
(D) - (B). %iInhibition = (1-((E)/(C) tinmes 100. The conpounds of the

i nvention that were tested in the above assay exhibited I1Cerr] 15 val ues
of less than 10 [err]M The followi ng experinmental exanples illustrate, but
do not Iimtsthe scope of, this |nvent|orCal<£I>ﬂHhPLE 1

10- AZA- TRI CYCL( 6. 3 glacfat Binki W@é ghgglﬁ

1, 4-Di hydro-1, 4- rret héeno na 'H al ene Base or%gtwe_en b’{al bmd‘% m\Wfttlg,
G : Knauss, E. SEReies coplaiping %!\5‘!? only;and gregbrang ("rl/@r'ﬁ' no'ripeeﬁc b"BP%ﬂ"n'é? §amreies B.
Can. J. Chem JcBﬂé!mng?tﬁstMe)and\QgﬁressB)mmturm ngs (36.5 g9, 1.5 M were
stirred in anhydrou F%Hgb,g Q dried 2 L 3 neck round bottom fl ask
equi pped with a 250§ '&é ( |2A? rrltBiiaddonn funnel 25 with a nitrogen

(Nlerr]) fl8w adapt éPeﬂﬁFrB'e%ﬁ'@aneéﬁt" % ofdhe teshepmppynd dE)dsthe difiranse seweea e pped -
with a N err] ftdtavindisheipthe presehbsof fhie testcompaund (D) andadn-spedificbviding (B ie., (BEIDX by a
renovabl e heat i, mant | e. 2-Fl uor obr onobenzene (2g) was added followed by 1
nm. of 3N et hyl nesiumbromde (EtMgBr in THF). The addition funnel was .
charged with a mxt?ﬁé’"‘lﬂp"c&’c@yﬁéh‘l"ﬁl ¥he (94.4 g, 1.43 M Prepared by the
net hod descri bed i nTheédnpoibyls of e linveriiar that\ivere! tedted! hhe alitle ésay exhibited IC4

greogtr);![ go;eﬁg;’gﬂ&&&(b‘a@wm43 M which was nmaintained at 0 [err]Cin.a '
P The following experimental examples illustrate, but do not limit the scope of, this

invention.
: EXAMPLE 1
10-AZA-TRICYCLOIB.3.1.0>']DODECA-2(7),3,5-TRIENE
20 A) 1,4-Dihydro-1,4-methano-naphthalene
(Based wholly or in part on a) Wittig, G.; Knauss, E. Chem. Ber. 1958, 91, 895. b) -
Muir, D. J.; Stothers, J. B. Can. J. Chem. 1993, 71, 1290.)
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
-25  with a nitrogen (N,) flow adapter, mechanical sfirrer and efficient condenser equipped with a
N, flow adapter. The flask was stirred and warmed to reflux by a removable heating mantle.
2-Fluorobromobenzene (2g) was added followed 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
30 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 funnet was added dropwise at such rate as fo maintain reflux (1.5
35 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




ice bath, and transferred to the addition funnel via cannula. Snall
portions (~1 nL) of the intinmate m xture were introduced to assi st
Initiation (~4x). After -15 mnutes, the reaction initiated (exothe and
vapor condensg‘t"l)’?)9 B3l he heat i ng mantl e was renoved and the J&W‘@ﬁ%’@%f t he
addition funnel was added dropw se at such #@te as to maintain reflux (1.5
35 hours). The heating mantle was re-applied and a reflux maintai ned for
.1.5 hours. (TLC 100% hexanes R[err]. 0.67). The reaction:was cooled to room
tenperature and quenched with H eg{l O (500 nL) and carefully with 1IN HCr
(200 ni, prodwtesoneentEied HE| ¥As fadded tin Slssrivenealidavylictal RdditivwayenehOtime. ~1 houB7-
5 ﬁoncent rated Haluradaagastoie Sodiutn chiloRBO{NECH) saluta'oﬁl(sooﬂg}vék a&didi(ah@%éﬂ)é?mghersi me
~1 hour. Sat ur at ' ' ol ution. (300 was
added and product e%ﬁ{ea{sﬁé’j%%gécl%g u%ﬁ#aﬂﬁﬁgﬁﬁ%‘gg Ve, Riop &t f?a'ﬁ'é‘g‘f%t@ X @R o)
active product i dnefBYeembined ogganipdayerwgs washed winasturater! NaliCy slutieny (260 v
ﬁ[shed] \éMC{ h siit grsgalﬁd bisarbiate RES0] dAsd 4nd Tondehtta ltedSt@CZHnBHiﬂ (bmbﬁ)l,b%étpgoduct was
err err rk X t t A - - product was
10 distilled % #@ﬁg%?gzﬁff%%%%@%ﬁ%‘a%%@ b ik vin o et BB 1 <
descri bed on p. 4Fipseiand Elesasriol. f-iReagents foySirganic Symteesigctey, MO NYOr 1981 C
Synthesis, Wley, NY., NY.; 1967). B) :
1, 2, 3,4-Tetrahydro- 1, 45 10 tnal.ene- 2 di cept for the workup
met hod and t he quanti ﬁ -.'a' 2 44 a".'. algnese,d \_/anRheenen, V.; Cha,
D.Y.; Hartley, W M (¢Pgertdpnhthel opsup Gethad 2anyl the quartity o8 OsOg kused)unishséxbtohom
flask equi ppets wivahiRieehés, | ONg, B0 Marley, WIRE DR SR hogs! 4 BE£L) Was pl aced
g' égbdl hydro-1, 4-met ha'i.hoa_ PEBPE&%&Q %01607m9ﬂa3< e%hipge%%itmz}lcﬁ Lr}arﬁtrere, gnelc:hr;ni%aﬁ%;[ir(i?er;e
was placed 1,4-dihydro-1,4-methano-naphthalene (79.5 g, 560 mmol) stirred in acetone (800
mL) and H,O (100 mL) and N-methyl morpholine N-oxide (67.5 g, 576 mmol). To this was
added osmium tetroxide (OsO,) (15 mL of a 15mol% t-BuOH solution, 1.48 mmol, 0.26mol%)
20  and the mixture was stirred vigorously. After 60 hours, the reaction was filtered, and the white
product rinsed with acetone and air dried (60.9 g). The mother liquor was concentrated to an
oily solid: acetone trituration, filtration and acetone rinse provided (27.4 g, total 88.3 g, 89%).
(TLC 50% EtOAc/hexanes R¢~0.5). mp 176-177.5 °C. '

25 C) 10-Benzyl-10-aza-tricyclof6.3.1 .Dg'lldodeca-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. Chem. 1998, 61, 3849; and Mazzocchi, P. H.; Stahly, B. C. J. Med. Chem. 1979,
22, 455.) ,
1,2,3,4-Tetrahydro-1,4-methano-naphthalene-2,3-diol (40 g, 227.3 mmol) was stirred
30 in H,0 (1050 mL) and 1,2-dichloroethane (DCE) (420 mL) in a 2 L round bottom flask under
nitrogen with cool water bath (~10 °C). To this sodium periodate (NalO,) (51 g, 239 mmol)
and triethylbenzyt ammonium chloride (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,0 (4
35 x200 mL, or until no reaction to starch iodide is observed in the aqueous 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,




m.) and Herr]O (100 nL) and N-nethyl norpholine Noxide (67.5 g, 576
nmml ). To this was added osmiumtetroxide (Gsderr]) (15 nL of a 15nmol %
t-BuOH solution, 1.48 mml, 0.26nol% 20 and the m xture was stirred

vi gor ous| y. WR9B$1350 hours, the reaction was filtered, andPGHE¥MHIBe
product rinsed with acetone and air driedsg60.9 Q). The not her |iquor was
concentrated to an oily solid: acetone trituration, filtration and acetone
rinse provided (27.4 g, total 88.3 g, 89%. (TLC 50% Et OAc/ hexanes
Rlerr]~0.5). np 176-177.5 [err]C. 25 (@)

10- Benzyl - 18- aza- t rir@ysspaspts 23, tounq betioh flakkd@siaurier7)ir@yes was magresti¢aa sirsbdon -
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1,2, 3,4-Tet rahylmresu!mgommehume wap hliolved torvwarm fa3oain tempérétiregpnd 2ted3or808b) was
stirred 30 in H[,,e&g]O(lOSO m.) and 1, 2-di chl oroethane (DCE) (420 nL) in a

2 L round ttomfl der nltro C00 vvater bath (~10 [err]C. To
this sodi uﬁ?perl oda ?aﬁg ?gﬁa#m'?%’gatfﬁ?ﬁf’ al?"f‘@é zyl

ammoni um chl ormoqeaqmmwmlma)ﬁwtw mgyiwmasadwdaﬂmm(pfesmn'he lagersri Xt ure
was stirred fOyerd sépakited@hd ihg Bduebid idyeAhasxrichR h aRr re
separated and (tﬁg mﬁ%ﬁafﬂ abts sybextr%migw\ifi\?%z“ 5?1% ﬁdzngbL)ﬁlfe-o?gFﬁg .
organi c | ayer iheSAt B (GP0 mb), drigdh thrqualaeatignct i on to
starch i odi de PIU.ttbee\rap@'d(edtwatfmaoﬂaé’{h!ewassdlssalséd)lnammmmofEtaOhhdﬁuatgh a cotton
plug. To tRES wasagHsising pb@@&wmeammﬁg Witho15% dihy 3Bt REORB)IkxaRBL: fohGt 373Xt Ur e

LT acet oxybor oA aavRans e QIO sckidnih iipie g o Chrsiivaier
- 38- affords a light yellow oil (48.5 g, 184.8 mmol, 85.7%). (TLC 10% EtOAc/hexanes R;0.75). 'H
NMR (400 MHz, CDCi3) & 7.16 (m, 7H), 6.89 (m, 2H), 3.48 (m, 2H), 3.08 (m, 2H), 2.80 (d,
- J=9.5 Hz, 2H), 2.42 (d, J=9.5 Hz, 2H), 2.27 (m 1H), 1.67 (d, J=10.0 Hz, 1H). APCI MS mv/e
20 250.3 {(M + 1)").

_ D) 10-Aza-tricyclo[6.3.1.0%8dodeca-2(7),3,5-triene (For an alternative synthesis, see;

Mazzocchi, P. H.; Stahly, B. C. J. Med. Chem. 1979, 22, 455.)
. . 10-Benzyl-10-aza-tricycio[6.3.1.0*"Jdodeca-2(7),3,5-triene (70.65 g, 284 mmol) was
25 stirred in EtOAc (250 mi) and treated with 3N HCI EtOAc (1.03 eq.) slowly with cooling (ice
bath). The resuliing precipitate was filtered and rinsed with EtOAc. The solids were dissolved
in MeOH (250 mL) in a parr bottte. 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
30 methanol (MeOH) (3x) then triturated with acetone, treated with ethyl ether (Et,0) to
precipitate product and filtered. Concentration of the mother liquors and a second treatment
provided an off white solid (48.95 g, 251 mmol, 88%). (TLC 10% MeOH/CH,CI, '(NHa) Ry 0.2).
"H NMR (400 MHz, CDCly) 5 7.18 (m, 4H), 2.97 (m, 4H), 2.68 (d, J=12.5 Hz, 2H), 2.41 (m,

1H), 1.95 (d, J=11.0 Hz, 1H). APCI MS m/e 160.2 [(M + 1)"].




5 In a separate 2 L round botton flask flask under nitrogen was
magnetical ly stirred NaHB(OAc)[err] (154 g, 0.727 nmol) in DCE (800 niL) at
O [err]C (ice_bath To this was added the above m xture over_10 m nutes,
‘wi t hout del ay M98 % he di al dehyde and ani ne were mixed. The PFJQB?W#‘@
orange m xture was allowed to warmto roomggnperature and stirred for
30-60 m nutes. 10 The reaction was quenched by addition of
‘saturated sodi um carbonate (Na[err]CJerr]) solution (~300 nL) carefully at
first and the mxture was stirred for 1 hour H 9). The layers were
separ at ed and % he aqueous | ayer was extract CHerr]d[err] (2 x 300
mL). The organi c | ayesFUeSROVSAZATRICYELOBEMUIAYBODECAER)Ss-NAENE SO ution (200

m.), dried throu # EiE'pl ug, then evaporated to a red orT. This was
di ssolved in a gt%ﬁoﬁﬁlt. il err]Oand flltered 15 through a Silica pad (3

X 4 inch) eluting w tf) 8rEugre dre-dd-methaneepaphihplereox anes +1 % of 37%
aqueous ammoni um hydr @Eiech|Q. {diRsdn] IS, LSDhertGrRm. $42. fs?mersbﬁéﬁlph&lﬁﬁé @da,;
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HG Brone (1. 03 BafeoNRingies lardet il of lete e gt icoriadiene 71 5.2g.6 mmol
preci pitate was fid 2. 2difuprobrasnobenzenedSRigk P5.EM@AY.. Shiwd pertidrisds. mr.)eofdnasstuhated
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ture
or until done by® téerm'l'ﬁ'é YR WWE@ dee@tf"@d"agﬁ‘i’m ESdos
concent r at ed 290 addition pithesesinteits offthe gdditian funrelo Theopantionivasithen maintained at reflux for

1 hour.

The reaction was cooled to room temperature and quenched with H,0 (20 mL)
followed by aqueous 1N HCI solution (20 mL) to dissolve the solids. Saturated aqueous NaCl
solution (30 mL) was added and product was extracted with hexanes (4 x 25mL). The

25 combined organic layer was washed with saturated aqueous NaHCO; solution (25 mL), dried
- (Na;S0,), filtered through a Silica plug with hexanes rinse and concentrated to an oil.
Chromatography on Silica gel eluting with hexanes provided an oil (780 mg, 19%). (TLC
hexanes R, 0.38). "H NMR (400 MHz, CDCly) 5 7.10 (m, 1H), 6.97 (d, J=8.0 Hz, 1H), 6.80 (br
s, 1H), 6.78 (br s, 1H), 6.59 (m, 1H), 3.87 (br s, 2H), 2.32 (d, J=7.0 Hz, 1H), 2.25 (d, J=7.0 Hz,

30 1H).

B) 6-Fluoro-1,2,3 4-tetrahydro-1,4-methano-naphthalene-2,3-diol
6-Fluoro-1,4-dihydro-1,4-methano-naphthalene (680 mg, 4.22 mmol) and N-methyl
morpholine N-oxide (599 mg, 4.43 mmol) were stirred in acetone (50 mL) and H,0 (5 mL). To
35 this was added a solution of OsO, (0.2 mL, 2.5%wt. solution in t-BuOH, 0.02 mmol). After 72
hours, florisil (5 g) and saturated aqueous NaHSOj solution (3 mL) 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 mg, 64%). 'H NMR (400 MHz, CDCly) &




30 nethanol (MeOH) (3x) then triturated with acetone, treated with ethyl
ether (Et[err]O to precipitate product and filtered. Concentration of the
not her liquors and a second treatnent provided an off white solid 548. 95 g,
251 mol, 889Q9BEILC 10% MeOH/ CH err]C [err] (NH err]) R ePETIRSMBII - 1 \VR
(400 MHz, CDCl[err]) [err] 7.18 (m 4H), 3097 (m 4H), 2.68 (d, J=12.5 Hz,
2H), 2.41 (m 1H), 1.95 (d, J=11.0 Hz, 1H). AP Ms me 160.2 [(M +
Dferr]]. -39- 5 EXAMPLE 2

4- FLUORO 10- AZA- TRI CYCLO 6. 3. 1. O[ err] ] DODECA- 2( 7), 3, 5- TRI ENE HYDROCHLORI DE
A) 6- Fl uor o-8, 4~ (A drd0,3.0 HznB)h 6.8 (ddafri8iiPl Hm dHY, BL7Sdtdd, J=8.018.0,2.8irz) 1H)son,

N. E J. Aner. fGeqe2xfacs 43266 HSH) B3 (Z§.3=1o.5’¢ﬁ,uﬁ{},t £92 {?d,_ﬁmo,‘lﬁ HOjy el |,
D. M; Snow, R.%LAM J % Chem Soc. 1977, 99, 3723-3733.) Magnesi um
turnings (0.66 0, Weé 1‘) were stirred in anhydrous THF (10 nL) in a
flame dried 75 nL 3 neck round bottom fl ask equi pped with a non-equali zing
addi tion funnel wi tlg)go-Béh m%@ﬁﬁﬁiaﬁﬁgcl%.gﬁfb hdodedai2(#)86-vibad €f fi ci ent
condenser equi pped a er %‘g‘e‘l‘i‘é@k_@? stirred and
war med to rétlux by\éll UPRT ‘é'g'Fe Wgrgfq}lxﬁﬂe Riprhthalgng-2,3-digl (524 mg, 2.68 mmol) .
Di f 1 uor obr onobeand ERYBIG (10 mg) weees vigntelshl sfirced| iv vishiorbsthane (BINME) dug B0i(46 MbF (0. 1
m.) i Th et agdl Ul hun ffegt@éi'ﬁhh %&gﬁrgﬁ‘d&ﬁ&?ﬁ%mé :hg,@mz!nmlﬁdnmhgr 18 NJgk&E ﬁvquyersgve(r)e
cycl opent adi ene : , : an . - uor.obro enzene .0 g,
Lo ol 3 Sebebarast w ol Joyet pAated Wl 0 (358 Mt T o e g
i ntroduced to dayeiwds washediwith Hgh(4(x20x0)L) untf nogeactidnBo stanclu todige papeewasehsdniedn
initiated ((]I %Qttmr\.ﬂa. satlidted ARkouSRETI BE133H (2D ML) 2 ifle Bigaid Bkr WaS afl thibdhed as
negessar y . urt nc%m;[n p(?ug and treated with benzyl amine (0.308 mL, 2.82 mmol) and stirred for 2 minutes
then transferred to an addition funnel. This solution was added over ~10 minutes to a
vigorously stirred cooled (0 °C) mixture of NaHB{OAc); (1.82 g, 8.58 mmol) in DCE (50 mL).
_ After addition was complete, the mixture was stirred without cooling for 2 hours. The mixture -
~ 20 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 (§0 mL), dried
through a cofton plug and concentrated. Chromatography on Silica gel provided an oil (520
~ mg, 80%). (TLC 2% acetone/CH,Cl, R; 0.40). *H NMR (400 MHz, CDCly) § 7.18 (m, 1H), 6.88 '
. 25  (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%Z}dodeca-2(7),3,5-triene hydrochloride
10-Benzyl-4-fluoro-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene (390 mg, 1.461
30 mmol), 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 1.5 hours. Ammonium formate (1.0 g) was
added and reflux continued for 0.5 hour. The reaction mixture was filiered through a Celite
pad which was rinsed with MeOH. The filirate was concentrated. The residues were treated
with saturated aqueous Na,CO; solution (30 mL) and product extracted with methylene
35 chioride (CH,CL) (3 x 25 mL). The organic layer was washed with saturated agueous NaCl
solution (50 mL.), dried through a cotton plug and concentrated. The residue was treated with
2N HCl MeOH (5 mL) and concentrated then taken up in minimum of MeOH and saturated
with Et,0. After stirring 18h, the white crystals were collected by filtration (86 mg, 28%). (TLC




20 addition of the contents of the addition funnel. The reaction was then
mai ntai ned at reflux for 1 hour. The .reaction was cooled to room
tenperature and quenched with Herr]O (20 ni) followed by aq Cl

sol ution (20 WPP8834j ssol ve the solids. Saturated aqueous I\g S(s)/?'NEJI_'

(30 nm.) was added and product was extracted4ai th hexanes (4 x 25nL). The 25
conbi ned organic | ayer was washed with saturated aqueous NaHCJ err]
solution (25 nmL), dried (Na[err]S(err]), filtered through a Silica plug

wi th hexanes rinse and concentrated to an oil. Chromatography on Silica gel
e i1 ng it h RxEhabCHRBLLBIL i (0t iy beae)ol NMRI- 1460 NieeGRo@ R76 1.
EI-Z38)1|_D[egr]85 ?"VR-I é@i)‘m ), 280G M)/ 4.61 (8rE12.0Ha, Qny, mlsl'_/{)lllﬂ)gn)31797(7g(‘d=11éz
2.32° (d, J=7.0 WP &Fﬁ% SZ"%;‘%&'HJ‘ 31 84{%*"’5‘63&' C.

6- Fl uoro-1, 2, 3, 4- tetrahydro 1, 4- met hano- napht hal ene- 2, 3 di ol

6- Fl uor o- 1, 4-di hydr o- 1, 4- net hano napht haI ewﬁ&@;;rrg 4.22 mol) and
N- net hyl norphol i ne N'Blé 99, ) n acetone (50
m.) and HerrTO (5 nmj—7e6 WS —acre P61 Jerr] (0.2
m., 2.5%u. sol uHYBROCHLARIBECH, 0.02 rrrml) After 72 hours florisil (5 g)

inﬂ sat urT ﬁt e]gl aqueoilsm!ath&%ﬁbmd wab gha![pﬁr@d ]ga metmg%e%dmnae&dm bi1rgmac f or
our. The florisi an e roduce
a ¢rystalline pr&gHeg"Y \A@?ﬁ{?ﬁ (‘T/i"g&gw Hdlie:d \Xﬁla%%%af&e@t 87f e‘éh‘%‘%'@ﬁ’e@ (Q;g
Mg, 64%. [err] Ho KR TG Ha-tH), GEIS] H6.98 (BokT.5 Hz, 1H),208-250 (. 4H), 2.88dm, 2H),

J=8.0,5.0 "'2’151"%5 SR (z%ﬁ(s %Hﬁ&ﬂd 3=115 Hzl i), A&:IWFS 4642 M&Q*]S(#éas’au?
ngzl(Héa 3J7?0 gmgzg é"cilgﬂa Lot forc.zl-t'zzF,N E'_Puau-izo ¢ 5&1814 o 513 N, 515, Found €.

53.73; H, 4.82; N, 5.15.

H

e

EXAMPLE 4
4-TRIFLUOROMETHYL-10-AZA-TRICYCLOI6.3.1.024DODECA-2(7),3,5-TRIENE
20 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-trifluoromethylbromobenzene. 'H NMR (400 MHz, CD;0D) 5 7.71 (s,
25 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),
2.41 (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 CoHFaN.HCL1/3H,0: C, 53.44; H, 5.11; N, 5.19. Found C, 53.77; H,
4.82; N, 5.18.

30 EXAMPLE 5
3-TRIFLUOROMETHYL-10-AZA-TRICYCLOJ6.3.1.044DODECA-2(7),3,5-TRIENE
HYDROCHLORIDE (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
35 starting with 2-fluoro-6-trifluoromethylbromobenzene. 'H NMR (400 MHz, CD;OD) 5 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). APC| MS mi/e 228.2 [(M + 1)"]. (HC! salt) mp 275-277 °C.




GCMs me 194 (Merr]). ©

10- Benzyl -4-fl uoro-10-aza-tricyclo[6.3.1.0[err]] dodeca-2(7),3,5-triene 10
6- Fl uoro-1, 2, 3, 4-tetrahydro- 1, 4- et hano- napht hal ene- 2, 3- di olyﬁ524 2.68
mmol ) and EN[%?%PNBnO (10 ng) were vigorously sti rred in Bf g?ha

(15 nL) and Herr]O (45 nL) then treated yg.t h sodi um periodate (0.603 ny,
2.82 mol). After 1.5 hours, the | ayers were separated and the aqueous

| ayer extracted with DCE (2 x 20 nlL). The conbi ned organic | ayer was washed
with HerrJO (4 x 20 nL) until no reaction to starch iodide paper was
observed, 1% then with saturated aqueouEXAMELEGol.uti on (20 nlL). The

organi c |ayer was dBJFE@OR@J‘l@-KmTRICQ’QLé[@B1@2-’1%“_@_@@51\%(7‘)%%1%%th benzyl am ne
(0.308 ni, 28%@&@_@&55t|rredtor 2 mnutes en transterred to an

addi tion funnel tion was added over ~10 minutes to a vigorously
'stirred cooled (0 [A>28-Dfiuopiodohengensf(Roe MBVORUXINRr A.; Wileys B. 4. BSindsSMmARI ) i n
DCE (50 1) . AfdaSifus8éifiiAl CON M&S CRaIOES, o1, am@ HaMbRsk\AS: Sdidskil ng phout

cooling for urs ure uenc sat urat e eous
Na[ er r ]gcq eTqrz] QES'PJPP%H? %gggnﬁ”"%ﬂd ?F‘T g’é’ﬂf’t?"oﬁ SL%[%P Woidh 8515 - '%éﬂfer s -
wer e separ at ed Dasd. Mod Ghem 1986 2P,:1962-19823 13Bifluvberdens (GT0SI0E M) ICTHE (7S] (3 X
§8| Lrttl) OnT?gocorm wséﬁaaémalr-? “CaMfdd em&onvuaﬁb@tﬂmm&rﬁ hﬁﬁt wo??ggze gm%%s NaCl
Chr omat ogr aphy c?r{w)ﬁ Fqﬂg (%8 |"H-8 P'?f@r @éhy 8?[“'5*"?9%%1‘%‘"% 8 temalriemperaiyre
“acet one/ CH[ er r wab neintained-yeiom-T0 ¢, 204 tota] asiditidriimevias 42 BouxHEhe r&DMEhg glurrylwas[ er r |
_ Z :ALE E m %::35: QtirRA a4 additioRal 1&er ﬁerﬂﬁe ﬁﬁpers?clﬂ)was Frel& ditRla stlflion of iobife (135.92H) -
4-Fl uor o- 10- az & 6; %%T%D% "'P 3[%??] ﬁﬁm@&%ev;nt%“%tﬂ%’wﬁé% heler 3R Ffor i de
10- Benzyl - 4- f | A8erccoinPletezagdition thy aiixifre was Hjlded rte Waoio themom 2ériperdyrs, - andivaase ( 390
m.Jo 1.461 30 m&& w1t b LY 4 ni@%eaq(lé)bug‘fda 034s%|u30 %L)aé]\q stired. The
FOIT A O LT s e byt 2 P iy Hﬂrﬁmfﬁ Bt ¥ 500 B8 anc
refl ux contZ%usemlfﬂmd omamc lawerwas Wesheq withct0Paquerux Nedsﬁos\ﬁabtlml(mO@Md'le [{tdugh a
. _CeI ite .. . .. mL), saturated agueous NaCl solution (100 mL), dried (Na,S0O,) filtered and concentrated to
give a yellow oil (108.5 g). Distillation at ~1-5 mm at ~80 °C provided a light yellow oil (89.5 g,
75%). 'H NMR (400 MHz, CDCly) 5 7.30 (m, 1H), 6.87 (m, 2H). GCMS m/e 240 (M™).

25 B) 5-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
(8.74 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 mL). The combined organic layer was washed with H;O (50
mL), saturated aqueous NaCl solution (50 mL), dried (MgSQ,), filtered and evaporated.
Chromatogfap_hy on Sllica gel provided product as an oil (1.5 g, 45%). (TLC hexanes R,
- 0.55). 'H NMR (400 MHz, CDCl,) 5 7.08 (ddd, J=7.0,1.0,0.8 Hz, 1H), 6.96 (ddd, J=8.5,8.3,7.0
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
5 . (ddd, J=7.2,1.7,1.7 Hz, 1H), 2.30 (ddd, J=7.2,1.7,1.5 Hz, 1H). GCMS m/e 160 (M").




pad which was rinsed with MeOH. The filtrate was concentrated. The residues
were treated with saturated aqueous NaJferr]CJerr] solution (30 nL) and
product extracted with nethylene 35 chloride (CHerr]d [errdirihshmisr® M) -
The organi c MRS s washed with saturated aqueous NaCl sol ution &5 m),
dried through a cotton plug and concentrat-43. The residue was treated with
2N HCO MeOH (5 nL) and concentrated then taken up in m nimum of MeOH and
saturated with Et[err]O After stirring 18h, the white crystals were.
col | ected byflltratlon(86 rrg, 2 -41 5 5%
MeOH CH err] @ [err] EMNH oded3 oohlgdde) [err]H NWVR
(400 MHz, CDCl[err] )Tlﬁdaﬁtlé] coﬁm&ﬁld (vms Mmd&y&ﬁe (rriiitho?é-l)lescﬁbeSQn (E%mpkH)ZBca) 61
(dd, J=12.0 Hz § g (MSO
178.2 [(M + 1)1"'%' pit Jdi}%??%égx il %’“%%B%@M@"WQ 6 &
4- NETHYL- 10- AZAHRK@?G?@P HB[%'%H}%M@DECA"LZ( ), BOLATIRBENIZ. FVDREZIFGRI DE
The title pormounﬂamspr(ﬁmnmlizboh uggzrmt(:hod?dﬂm:@]g uiaue;s mmg;xa\m);i ?shf]dud 2
starting wt = et enzene. ata for free base err
NMVR (400 |sz% c&é‘r@ r]‘?]'r@’gf”?{%l (d, J=7.5 Hz, 1H), 6.99 (s, 1H), 6.98
(d, J=7.5 Hz, 2.98-2.90 (m 4H), 2. 6cEXAMPLB®) 15 2.35 (m 1H), 2.32
(s, Zglj) 25% 27 (A d 3= Z-N;ﬁdﬂxf-mgcvbg%.rd\&q%. 2] sné&ﬂzfakifmkrmt) 1. ] (o HCIC sal t)
nm_ n or err err err . err
53744; H, 5.11; tgﬂ‘ggiiag—ﬁﬂgundc 53 73; H 482 N 5 15 EXAVPLE 4
4- TRI FLUOROVETHYL - 10ANZ10:Aza pyclofg. 36105 3ba B0V, 273 rioh
15 10-Aza-tricyclo[6. 3 1 0”]dodeca-2(7),3 5-tnene hydrochlorlde salt (124 g, 63 9
mmol) was stirred in CH,Cl, (200 mL). This was cooled (ice bath) and treated with pyridine
(12.65 9, 160 mmol) followed by trifluoroacetic anhydride (TFAA) (16.8 g, 11.3 mL, 80 mmol)
from an addition funnel over 10 minutes. After ~3 hours, the solution was poured into 0.5N
agueous HCI (200 mL) and the layers separated. The aqueous layer was extracted with
20 CH,Cl, (3 x 50 mL) and the combined organic layer was washed with 0.5N aqueous HCI (50
ml), H,0 (2 x 50 mL) and saturated aqueous NaHCOQ; 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
25 (400 MHz, CDCIy) § 7.18 (m, 4H), 4.29 (br d, J=12.6 Hz, 1H), 3.84 (br d, J=12.6 Hz, 1H), 3.51
(dd, J=12.6,1.5 Hz, 1H), 3.21 (br s, 1H), 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 265 (M"). mp 67-68 °C.

B) 1-(4-Nitro-10-aza-tricyclo[6.3.1.02f|dodeca-2(7),3,5-trien-10-yl)-2 2 2-trifluoro-
" 30 ethanone (Based on the method described by Coon, C. L.; Blucher, W.G.; Hill, M. E. J. Org.
Chem. 1973, 25, 4243.)

To a solution of trifluoromethanesulfonic acid (2.4 mi, 13.7 mmol) in CH,Cl, (10 ml)
stimed at 0 °C was slowly added nitric acid (0.58 ml, 27.4 mmol) generating a white
precipitate. After 10 minutes the resuiting mixture was cooled to -78 °C and treated with 1-

35  (10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-ethanone (3.5 g, 13.7
mmol) in CH,Cl, (15 ml) dropwise from an addition funnel over § 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 layers were separated and the agueous layer




20 HYDROCHLORI DE (See Grunewald, G L.; Paradkar, V. M; Pazhenchevsky,
B.; Pleiss, M A; Sall, D. J.; Seibel, W L.; Reitz, T. J. J. Oy. Chem
1983, 48, 2321-2327. Gunewald, G L.; Markovich, KM; Sall, D. J. J. Med.
Chem 1987, vB99BSB1-2208.) The title conpound was prepar edPEY/IBIRBISKBt hods
described in Exanple 1 and 2 starting W g .
2-fluoro-5-trifluoronethyl bronobenzene. [err]H NVR (400 MHz, CD[err] OD)
[err] 7.71 (s, 25 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), 2.41 (m 1H), 2.16 (d, J=11.5 Hz,
1H). APCl M5 nextracR@avitk CH{O (3-x 3 fnkpr THeorgagibi@ler vas tambined SrtiiwaBKes with HiD ¢ x

Ea| Cg- Cf 0;30[7;’{0%'_1?.“5‘@4 dgh_ﬁ[ué%{ di éhkc?gé%rg%aé wabrel Wit anfrateduRuétibs NEHCS, shibtionteo - 19
E;)(ZRPL E 5 " ‘mL)ahd H,0 (gO mlj’ then d:ll"led through a cotton plug and concentrated to give an orange oil

3- TRI FLUOROVE Tthét koligiifed A AtaRlhg ¥ 219L] Ghramatogiipby yitiieiPREQOIRE BS A BryStalliialsEidE

HYDROCHL ORI DE ; ' - | Chem
1587, 30, 2101 SIEN IS PK, SORIREIEE M S0, 1, M (oD s, S o £ W1
described % Br&fbeH: 808(bre. ), 7.87 bF ¢ JFB0 Hip1 ). 4-38 (br d, J=12.6 Hz, 1H), 3.94 (br

2- f 1 uor o- 6- t r id, bxnaeczeiH)y3.52 (bnd Hetedeiie 1H], 8 A8-B1E Wy2H), 808 (Bridz J=128[Hzy 1H)OD)

(m ohy. 2. 4278 2T Q1o Bey o Qoublpe S0 4090 e 222 Lim e
Derr]]. (HA -salt) np 275-277 [err]C. -42- 5
EXAMPLE 6 3-FL UCROCl@WAO—'SRt@YGE_:[@.G.O%—’Idbd@éem,3.5-%58@&02!(&1&;33, 5- TRI ENE
HYDROCHL OR) DE 1-(4-Nitro-10-aza-tricyclo[6.3.1.0%"Jdodeca-2(7),3,5-trien-10-y1)-2.2,2-trifluoro-
ethanone (182 mg, 0.61 mmol) was stirred with Na,COj; (160 mg, 1.21 mmol) in MeOH (3 mL)
and H,0O (1 mL) at 70 °C for 18 hours. The mixture was concentrated, water was added and
the product was extracted with CH,Cl. The organic layer was extracted with 1N aqueous HCI
{3 x 20 mL) and the acidic layer washed with CH,Cl, (2 x 20 mL). The aqueous layer was
20 -basified to pH ~10 with Na,COj4(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
in MeOH and treated with- 1N HCI 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,Cl,
. (NH,) R;0.38). 'H NMR (400 MHz, DMSO-dg) § 8.21 (s, 1H), 8.18 (dd, J=8.0,2.0 Hz, 1H), 7.59
- 25 (d, J=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-AMIND-10-AZATRICYCLOI6.3.1.025DODECA-2(7),3,5-TRIENE
30 HYDROCHLORIDE
4-Nitro-10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,6-tfriene (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 a
35 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%).




A) 2,6-D fluoroi odobenzene (Roe, A. M; Burton, R A ; Wlley, G L.;
Baines, M W; Rasnussen A C J. Med. Chem 1968, 11, 814-819. Tanborski,
C; Sol oski , E J. .10 Chem 1966 31, 746 749. G unewa X
Arrington, H. 99‘9’3§é’rtlett W J.; Reitz, T. J.; Sall, D J. k’gmlgg’a.h%hem
1986, 29, 1972-1982.) 1, 3- Di I uor obenzene (45-7.05 g, 0.5 M in THF (75 nl)
was added to a -78 [err]C stirred solution of n-butyllithium (n-BuLi) (200
m, 2.5 Mhexanes, 0.5 M and THF (500 nlL) under Nerr]. By controlling the
addition rate the internal tenperature was nmaintained below -70 [err]C. The
total additidh tine WA ol GOMGEIS mmollewascstired ini) HEILRRSC (Famlifar 2 Seyrs thel an
addi tional 1/2 hehdentraidtiasawhite sHiic(26 il 56%)\AS NMRISI0MHAMDMSO,57.88-7. 00134},

i odine (126.9 g, t a B) i
i nt er nal terrpera%e&(gsb 'I'l)ogza- ;& @n)ﬂ%t%?sQ"obrfﬁ)l’tel{égt(dag%iﬁ@ﬂqﬁge‘aﬁ{%?ure
was al | oned to veleATSHM b5 meAPR198Gr e, and was treated with Herr] O (100
m.) and 10% aqueous Na[err]S[err]dJerr] solution (100 nL) and stirred. The
| ayers were %gpar ated and t he aqueous Iayemh&t_ﬁt ed with hexanes (2 x 250
m.). The 20 onbi ned organi ¢ Iayerwas was 10% aqueous
Na[err]S[err]Jerr] NHIHAZARRICYOROIEB).0*HPOREGAR(T)RH 4-YLNGETAMIRE aqueous
NaCl sol ution ( }pfHREcHLORIDESd (Na[err]SCIerr]) filtered and concentrated to
give a yellow oiT (1T 3 D|§I||atlo a1togz‘ 5 -80o B0y ed a

l'i ght yel |l ow oi l (BQMMM@W b 30
(m 1H), 6.87 (mathapefe. GCMS mie 240 (Merr]). 25

B) 5- Fl uor o- 144- di hydig m& amt hano'r. SRR f02z 80 oﬁm w]usuacéziw)as-men-1o-yn-

3103 ol was i Righnetp 050 34 B0 e e (B s 046 e

N err] and tr eatmj imMe®H oveB 115 hoii®, fiiuation thraugh nalltmaweooamzaﬁoa Bff@dnagellpw oil
dropwi se over 1Q4Hig ni::esoﬂﬁmma@ﬁés% ow)s'mmngmq\nm [v:2e] )1#,359@ MURS eleM

hexanes. (3 x 80 (LY TS (m38) Ké%ﬂ&ﬁ%ﬂ%%aﬁ?@ S TS e h SRS (Lo

hexanes (3 x 50 Fﬁ_
m.), saturat 2 am).e!cﬂ!is(d NE10L8 Kz ttidk GEMS (MBO2M9W,). dried (MgSO err]), filtered
and evaporated. Chromatography on Silica gel provided product as an oil

0,
(1.5 9, 45%. (TLC heB>)<anes I%ll-?{Ot'l]riﬂuorc:aace’tyl-1O-aza-tricyclo[s.:’».1.OZ-Z]dadeca-z(7),3,5-trien-4~ylh

acetamide _
1-{4-Amino-10-aza-tricyclo[6.3.1 .0*"Jdodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-

25 ethanone (850 mg, 3.14 mmol) was stirred in CH,Cl, (5 mL) and treated with triethy! amine
(0.53 mL, 3.76 mmol) and acetyl chloride (0.23 mL, 3.2 mmol) then stirred 18 hours. Standard
NaHCO, workup yielded an oil which was chromatographed to provide a clear oil (850 mg,
B7%). (50% EtOAc/hexanes R, 0.28).

30 - C) NM10-Azatricyclo[6.3.1 .O?JZ]dodeca-Z(T),S,5-h'ien-4:yl]aoetamide hydrochloride
N-(10-Triflucroacetyl-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-4-yl)-acetamide

(100 mg, 0.32 mmol) was stirred with Na,CO, (70 mg, 0.64 mmol) in MeOH (10 mL) and H,O
(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 aqueous HCI (3 x
35 20 mL) and the acidic layer washed with EtOAc (2 x 20 mL). The aqueous layer was basified
- to pH ~10 with Na,COj4 (s) and product was extracted with EtOAc (3 x 20 mL). The organic
layer was dried (sodium sulfate (Na,SO;)) and concenfrated to an oil. This material was
dissolved in MeOH and treated with 3N HCI EtOAc (3 mL), concentrated and recrystallized




0.55). [err]H NWR (400 MHz, CDCl[err]) [err] 7.08 (ddd, J=7.0,1.0,0.8 Hz,
1H), 6.96 (ddd, J=8.5,8.3,7.0 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=7.2,1.7,1WPBSI3YH) 2 30 (ddd, J=7.2,1.7,1.5 Hz, 1H). §KEBMSLEg0

(Iv[err]) -43- 5 (@) -46-

3-Fl uoro-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene hydrochl oride
-The title conpound was prepared by the nmethods described in Exanple 2B, C D
starting with 5-fluoro-1, 4-di hydro-1, 4- rrethano napht hal ene. [err]H NVR (400
MHz, CDf er r fOOfonp UP@']"EGO%PTG‘G@@ solid- (#03ng7 50%6)5 . ' NMIR (400-)/1Hz, DMSO-¢6) 9s&rs.3 Hz
1H), 7.07 (t, 7.653s.0/), (785 (Br.s, K, 7g%ld4&§o|$zo 147 2@@)4-890

SRR BRI e i o b R o

4- NI TRO- 10- Azmnlmwﬁe)‘k mp 22630 IG. DODECA- 2(7) 3, 5- TRI ENE HYDROCHLOR!I DE A)

1- (10- Aza-tricyclo[6.3.1.0[err]]dodeca-2(7), -trien-10-yl)-2,2,2-trifluor
0- et hanone 10- Aza-tri cycl o[ 6. r]]dodeca-2(7),3,5-triene
hydr ochl orﬁé M&-ﬁed in CHerr]CJ[err] (200 -

e salt (12 4 9, 63 9 nmol )
m.). This was cool EMETHYA-S5EHIAY. 13DIAZATEERAGNCLP[OS. 1,05 2 0HRENTADECAS5 g, 160

mol ) foll omedz(w3t5rg_fgmg@gq¢|§p;@cmmw@gl de (TFAA) (16.8 g, 11.3 m, 80

mrol ) from an @ddrtj.on_t r]lnlﬁum%yeretd1 thes Af Ler =3 hours, .the sol ution,
a

was poured into 0. FR-aR{ilalluorgtioacety10-gea tricycinl6,3,4.0° 35ar Hiesd¥The

aqueous | ayer Mact ed with 20 CHerr]C[err] (3 x 50 nL) and the
conbi ned onrgani c | ay. b-m@sm&@es)nwazmcvcx&e 5NonIUé’é&l-§ -trﬁ?—g-y detantilies” '] O (2
\)/(vago m.) and S(%gry rrn&t 97(3 mm%“ am&l g4—b|succgth eny -1 Lé-dlnthla-zt-dgﬁor;}) e'tanﬁlfdissu%lieu tion

(Lawesson’s reagent) (1.1 g, 2.72 mmol) were combined in toluene (10 mL) and brought to

reflux for 1.5 hours. After cooling the reaction was worked up with EtOAc/saturated aqueous

-NaHCO; solution. The organic layer was dried (Na,SO,), filtered, concentrated and

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

0.38)
. B) 6-Methyl-5-thia-7,13-diazatetracyclo[9.3.1. o!‘E oﬂ]pentadeca-zm 0),3,6,8-tetraene
. -hydrochloride : ,
25 The above ofl, _ 2-,2,2-triﬂuoro-N-(1 O-triﬂuorothianetyM 0-aza-

_ticyclo[s.s.1.02'7]dodec_a-2(7).3.5-trien-4-y|)-thioacetamlde, (360 mg, 1.05 mmol) was
_dissolved in MeOH (10 mL) and 1IN NaOH (5 mL) and added to potassium ferricyanide
{KsFe(CN)g)(1.72 g, 5.23 mmol) in HO (10 mL). This mixture was warmed to 60 °C for 1.5
hours, cooled, concentrated and worked up with EtOAc/H,0. This material was stirred in
30 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,O and extracted with CH,Cl,. The product was
chromatographed (Silica 30% EtOAc/hexanes R, 0.41) to yield an oit (100 mg).
_ The above product was treated with 3N HCI/EtOAc (3 mL) and warmed to refiux for
35 ~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%).



dried through a cotton plug, then diluted with -3% EtQAc and filtered
through a 2 inch Silica pad eluted with ~3% EtOAc/CH err]C [err].
Concentratlon d a clear oil which crystallized to giv edI es
(15. 35 g, 3@6;’9{5%94% (TLC 30% Et OAc/ hexanes Rl err] 0. 5?%&’?‘}‘

25 (400 M—lz, CDCl[err]) [err] 7.18 (m 4H~47-4.29 (br d, J=12.6 Hz,

3.84 (br d, J=12.6 Hz, 1H), 3.51 (dd, J=12.6,1.5 Hz, 1H) 3.21 (br s, 1H)
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, 1 GCVB_ni e 255 7-68 [err]C. B):

1- ( 4- |Iilll)tro 105azg tri M%f@bé’"‘@n&ﬁ 'P?F@Eﬁ?é%lﬂ"@-(b%ﬁ@-,%D»t'ﬂ?e(qr‘!tormfﬂb?mz 2-
trifluoro- 30 eNH)aa.eﬁlen.(ZBasad(m.rTZH)mOZTU?tIMdZIBEQCSH)mSb\Y‘H@O@BG(dCJdb&Hz

Bl ucher, WG ; Hylyl apdYimsineds1. %,9*1&@,@15;?&%%25 4243.) To a sol ution of

trlfluororrethanesulfonlc acid in CHerr]dJerr] (10 m)
stirred at O [err]C was slowy added nitric acid (0.58 m, 27.4 mol)
generating a white precipitate. After 10 nEXAMAE f#the resulting m xture was

cooled to -78p[err]C | - 27

(10- azatrlcﬁclo[G 3@5] f AL §1 Wznlfluoro-
ethanone (3.5 g, 13.8 ddHb 'mtw-ma%nwdoiemoﬂeﬂssaﬁmmmwﬂmn
funnel over 5 m etkinese (BE& oh@ROHERA deBGibEd hiCo8H] CAL.: BiGghelo Vi, Ml MIEDYL 69,

d f h d
oot ekt 107 ALY et ik bl o i st o

| ayer -44- 5 ‘Sh'@R’t'?'a'ﬁ? de Tﬁﬁ#’lmam[Jeﬁ\m]Qae{neW] 1968 9, 40211 ). The organic

| ayer vvals combi ned armb y\@&hﬁndoﬁlhﬂubroﬂaﬁéﬁe]s@oﬁ@ adid $40.8h gozT?ﬁ.{nS e ( (50
organi c | ayer sol uti on

r Gt ¢ aver vy B ou RS o 8, B S e

an orange oil thefeciriigle; difes &y mﬁtegt it Gieraytricysiols. 3 0> I @lecara(Y Xag-wigh 10-yi-22, e d
pure product as tfiuoroysdiiahbriel (5®g,S196 ifhol) in CH,Cl, (300 mi) was added dropwise from an addition

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

20 room temperature for 24 hours. The reaction mixture was poured into a vigorously stirred
mixture of H,O (500 mi} and ice (400 g). The layers were separated and the aqueous layer
back extracted with CH,Cl, (3 x 300 ml). The organic layer was combined and washed with
H,0 (3 x 300 ml). The combined aqueous layers were re-extracted with CH2Cl, (2 x 100 ml). -
The organic layer was combined and washed with saturated aqueous NaHCO; solution (200

25 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) 6 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

30 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 mve 345 (M").

B) 4,5-Dinitro-10-aza-tricyclo[6.3.1.02ldodeca-2(7),3,5-triene
1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"|dedeca-2(7),3,5-frien-10-yl)-2,2,2-trifluoro-

35 ethanone (3.7 g, 10.7 mmol) and Na,CO; (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 solids. (1.9 g, 71%).




(3.2 g, 78%. (TLC 30% Et OAc/ hexanes R err] 0.23). [err]H NWVR (400 Mz,
CDCl[err]) [err] 8.12 (br d, 10 J=8.0 Hz, 1H), 8.08 (br s, 1H), 7.37 (br
d, J=8.0 Hz, 1H), 4.38 (br d, J=12.6 Hz, 1H), 3.94 (br d, J=12.6 Hz, 1H),
3.59 (br d, wp@sBtHz, 1H), 3.43-3.35 (m 2H), 3.18 (br d, POHBRISYY, 1H),
2.48 (m 1H), 2.07 (d, J=10.8 Hz, 1H. GgM5 mie 300 (Merr]). O
4-Nitro-10-azatricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene hydrochl oride 15
1-(4-Nitro-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2, 2, 2-
trifluoro- ethanone (182 ng, 0.61 nmml) was stirred with NaJerr]CJ err]
(160 ny, 1521 (TuOBb)MEOH/OHLCHI(NHR) Ri0)36p id NMReMO) MM, tDm,))s B89 (2H), S.om (bl hours.

The m xture extracted
w th O or 1] oDt {ESRILEHES, 48) B 73070 RSB0 A0 SRRk 880 L1 (5
x 20 nmL) and the acidic |layer washed with CH[err]O[err] (2 x 20 mL). The
aqueous |l ayer was 20  basified to pH BOMmmEmR Na[err]CJerr](s) and

roduct was extra t I 210 | ayer
a/as dried throu hm# vile7 MEM&—% B%@E—&a g
di ssol ved 1Pn MeOH, concentrated to solids
whi ch were recrystﬁ)l4,5-mﬁﬁb-i0-aaltW.Eh.bii[dbjé&-tﬁz),as frﬁﬁéhméa%#& agé teit- Whi t e
solid (73 ng 9 r(TLCS%NEO—VCH[err]CI[err err err 8).
[err]H NWR (4 , DMSO-d[err] err% 1&75, 1H), 8.18 (dd, J8020
Hz, 1H), 7.59 25 4%iDinitre-$0-grajtpcyclql Jdgdecei3(7),3,5-tiepg. (19, @87.6 rmmalHvas 3. 07
gnt(zld, 28 g iS 0, étui‘rec?inszz.d:&bi)e (78 mRylarldfieatbdivith satbsted shueolis Na.Co,Houtichtlo m&PCl M5
e
4- AM NO- 10 ﬁfs)déﬁ g‘?g"ti"zg i’t{ |%"&'3’5?"5 Aftsr SfijEing, § hours the
HYDROCHL ORI DEreacﬂRm WSdteaed uﬂuﬂzﬂ ( 69 nd estraftee[véfr FPAeI k28 anL), drgd BlaSOuk | ene
(500 ny, OI2 O8fiite7¥8) gontétrated afid eldi:mﬂogbpﬂedj toponide prdductrto gneheky erlcegdowi t h
saturated aqu r 1 t S
~di-t-butyl dflcgtr8 &?Le% ﬁlll% e@ E?m‘rm{g ?ﬂH%J(fbecpHSN?_&r Hg@ﬁéursqﬁﬂ
reaction was 19&9@1.51!:1) 92 kM. HFiy B3P @br(sp Hn$-#7 (best THA B 28 dmnitDis. e dbl) @86err] - (4
x 30 ni), 20ri @4 16))2.02@J=21.0 Hz, 1H).

. B) 4,5—Diamino-10-aza-tricyclo[6.3.1.0g'zldodeca-2(7),3.5-triene-10ocarboxylic acid
tert-butyl ester : ' :
4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-
25  butyl ester (1.9 g, 5.44 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, (NH3) R, 0.14).

C) 6-Methyl-5,7,13-triazatetracycio[9.3.1.0412.0*¥|pentadeca-2(10),3,5,8-tetraene-13-

30 carboxylic acid tert-butyl ester (For conditions, see; Segelstein, B. E.; Chenard, B. L.; Macor,
J. E.; Post, R. J. Tefrahedron Letf. 1993, 34, 1897.)

4,5-Diamino-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-10-carboxylic 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-ethoxyethylenemalononitriile (329 mg, 2.42 mmol). The resulting

35 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,SO,).  After filtration and concentration, the residue was




35 cotton plug and concentrated to provide an oil (500 ng, 91 % . This
oil (500 ng, 1 64 mmol ) was dissolved In MeOH (30 nmL), treated with 10%°d/ C
(~50 ngy) and dr enat ed under a H2 atnosphere (45 psi) for 1 hour. l'I'he

m xture was fi %1t hrough a Celite pad and concentrated t PCI/BPROISI3,

(397 ng, 88%). -45- 5 This oil 480 ng, 0.18 mml ) was_stlrred in
3N HC EtQAc (3 nL) for 2 hours then concentrated to a white solid (25 ny,
5699 . [err]H NVR (400 M—Iz Dl\/BOd[err]) [err] 7.38-7.10 (3H), 3.60 (br s,
2H), 3.25 (m 2H£ 2.98 (m 2H, gé; , 1.98 (d, J=11.5 Hz, 1H).
"APCI M5 mi e 175 .chiomaigrapheyl eprpyige bﬁaﬂm dsm{r' @9, 3%%). (TLC 5% MeOH/CH,CI, (NH;) R
EXAMPLE 9 0.28).

Hg(gng}"[_ 10% ?)ZEAB?' CYCIDg 6. égMgthyQ5—prop}l-]5993-Emazatet§‘ac?/éIé?9 ? 1 Jﬂ E%énta\gé AZC(:1E(;I;A3\'\£8E)E

- (4- Ami no- 10- azmﬂ&mqﬂﬂﬁﬂm&ue@ao@(dmms& tRilareki- B.OLighiys Apr2, 2- t
ri fluoro- ethanwuwemlfess, 1078.) Hydr ogenation . t Loy

1-(4-nit 10-aza-tr err (] rien

2, (2 2mtr|r19l u%ro et ha%@y%ﬂ# % 'h\grgq) uﬁd%’ge %dﬁé(ﬂ?)} %?‘Y?B%%‘ﬁ‘é%‘e (40
psi ) and 10%°d/ Cabglc agd tertputybeter (6@ mal OZ6T ol waksi dtitrecaini 59% tfpreousgNa@lel i t e
and concent r at i @Busshf®@hilpart DS PV ther(tlea?ed%h 1&%&5&@(@6%&@%%@ or

Se 0Ly Lkl *mfawg%wtfmey'fqzﬁ" 553 FoAs thep Socie, tisted it 1 ané extacied b

S,

(m 3H), 2.35 (mth chAc Thp organi®yser wvas Seashed with HzQ (3’k)—ﬂ1en masse.)mﬁred and
(Merr]). B)1s concentrated to an oil (90 mg, 0.253 mmol). TLC 8% MeOHICHCl, (NHy) R, 0.1

N- (10-Tri fl uoroacetyl - 10- aza(trl%yclo[G ( . 0] °er? ']‘8 %?ezc(a ’25’7?5\% 5-trien-4-
yl)-

E) ___6-Methyl-7-propyl-5,7,13-triazatetracyclo]9.3.1.0%12.0*%jpentadeca-2(10),3,5,8-
tetraene hydrochloride
6-Methyl-7-propyl-5,7,13-triazatetracycio[9.3.1.0%'°.0**|pentadeca-2(10),3,5,8-

20 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 cooled, concentrated,
slurried in EtOAc, and filtered to provide a white solid (25 mg, 34%). 'H NMR (400 MHz,
DMSO-d,) 8 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,

25 ' 2H), 0.97 (m, 3H). mp 147-150.°C. '

EXAMPLE 13
5,7,13-TRIAZATETRACYCL0J9.3.1.0%® 0*3|PENTADECA-2(10),3,5,8-TETRAENE
HYDROCHLORIDE
30 A) ___5,7,13-Triazatetracyclo]9.3.1.0%12 048pentadeca-2(10),3,5,8-tetracne-13-
carboxylic acid tert-butyl ester (For conditions, see; Segelstein, B. E.; Chenard, B. L.; Macor,
J. E.; Post, R. J. Tetrahedron Lett. 1993, 34, 1897.) :
4,5-Diamino-10-aza-tricyclo[6.3.1.02'7]dodeca-2(7),3.5-trlene-10-carboxylic acid tert-
butyl ester (1.0 g, 3.45 mmol) was dissolved in EtOH (10 mL) and HOAc (1 mL) and treated
35  with ethoxymethylenemalononitrile (421 mg, 3.45 mmol). The resulting mixture was warmed
to 60 °C and stirred 18 hours. The reaction was cooled, concentrated treated with H,0 and
saturated aqueous Na,CO; solution and extracted with EtOAc (3 x 50 mL), then dried




acet anm de

1-(4- Am no- 10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2, 2, 2-
trifluoro- 25 ethanone (850 ng, 3.14 mmol) was stirred in CHerr]d
(5 mL) and woeseBdiwith triethyl amne (0.53 nl, 3.76 mmol FCEARISRISE y|

chloride (O.

23 m, 3.2 nmmol) then stirregy 18 hours. Standard NaHCGB

yi el ded an oil which was chronat ographed to provide a clear oil (850
87% . (50% Et CAc/ hexanes R err]0.28). 30 O
N err]-[10-Azatricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-4-yl]acetam de

hydr ochl or isd
N-(10-Triflu
yl)-acetam d
0.64 mmol ) i

€(Na,SO,). After filtration and concentration, the residue was chromatographed to provide
o] : = o). o deca-2(7), 3, 5-t
eB@?gs&'ﬁig(sg%mééaqn%g@%&/a@%@? l%ﬁ %']k?] [err]COerr] (7
n MOH (10 nL) and Herr]O (2 nL) at 70 C for 18 hours.

[err]

morkup
ny,

ri en-4-

0 nyg,
The

m xture was concenBy T, eitriazatetraoyciuf.3.1 088 e pentaiethe(1)/3B(Bts hacn@BydrRIshIbRIS t €d

w th Et OAc.
m.) and the

ac i oo &y e BURLrYS FPP S yipllaztg) s BRlisGie Sibolyt,

35 20
| ayer

was basifi@d 8ed fa-bulyh eglpr was\eqrearief dejther e wwﬁ&m%a%pd%\aescmdr iBct ed

with EtOQAc (
(Na[err] S e
in MeOH and

3 Examiie 12E) 'H NIAR (400Q4H2Z| D,0) 3826 (3)aN), U6T &(I2H)S 04 mm; owih, facst qq,

et AR S B A 2B R 1 BRI s oo M S 88

ol ved

recrystal | i zed00.1(M2@8)] mp>25066 MeOH/ Et 20 to provide a solid (40 ny, 50%.
400 MHz, DVsO-d[err]) [err] 9.98 (s lH) 9.02 (br m NH), 7.65

5 (br s, NH), 7.38 (d, J8 7.20 (d, J=8.0 Hz,
2.96 (m 2H), 2.13 (m 1.96 (d, J=1
VB m e 2B-MEPHYL-AL 13- TRIAZA rEl'l'RACYQLOi@&i eéfgflae TADECA®(10),3,5,8-
TETRAENE HYDROCHLORIDE

1H),
0.5 Hz,

Utilizing the methods described in Example 12D, 57,13-

triazatetracyclo]9.3.1.0%'°.0**jpentadeca-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, D,0) 5 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%12 5§]PENTADECA-2(10) 35,8-

- . TETRAENE HYDROCHLORIDE

[err]H NWMR (
(s, 1H, 7.5
3.33 (m 41ﬁ)
1H . APC
EXAMPLE 10
20
25
30
35

6-Methyl-5,7,13-triazatetracyclof9.3.1.0%".0**Jpentadeca-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. 'H NMR (400 MHz, DMSO-dg) 5 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[9.3.1.0%12 0*4PENTADECA-
2(10),3,5,8-TETRAENE HYDROCHLORIDE

Utilizing the methods described in Example 12D, 6-methyl-5,7,13-
triazatetracyclo[g.a.1.o’-'°.o‘-°1pentadeea-2(10),3,5.84tetraene-13-carboxy|ic acid  tert-butyl

-



6- METHYL- 5- THI A- 7, 13- DI AZATETRACYCL([ 9. 3. 1. O[ err] . O er r ] ] PENTADECA-

2(10), 3, 6, 8- TETRAENE HYDROCHLORI DE A)

N- (10-Tri fl uorot hi oacetyl - 10-aza-tricyclo[6.3.1.0[err]] dodeca-2 730315
-trien-4-yl)-WoRysskt ani de 15 PCT/BISA1813
N-(10-Trifl uoroacetyl -10-aza-tricycl o[ 6.3} O[err]] dodeca-2(7),3,5-trien-4-
yl)-acetam de (850 ng, 2.72 mmol) and

2, 4- bi s(4- et hoxyphenyl ) -1, 3-di t hi a- 2, 4- di phosphet ane- 2, 4-di sul fi de
(Lawesson's reagent) (1.1 g, 2.72 mml) were conbined in toluene (10 nl)
and brought & o estef lwas doovertad % Mweutitle. codpownd by adactivg Withe ioderaatiiane rfolieered wpr ked

up Wi th Et OAC/ spbidfedtiof s AdtASEASH idrigid312E0! WNM@MGE'W-!:?WI%P})&%)B 4[ Q.!!ﬂs,m on

dried (Naferr]$S err%&, filter g concentrated and 20 ¢ gl%ra
Silica gel to prdacehTBaeIs N7 2, AP (& HD SRR Reabme S Drp Of
0.38) B) 2H), 2.82 (s, 3H), 2.23 (m, 1H), 2.12 (d, J=11.0 Hz, 1H). APCI MS m/e 228.2 {(M + 1)*). mp

6- Met hyl - 5-t hi azgg_,zgﬁocgi azatetracyclo[9.3.1.0[err].0O[err]]pentadeca-2(10), 3,
6, 8-t etraene_ hydrochl ori de 25 The above oil,
2,2,2-trifl#ro-N (10-trifl uorothioacetyl - 10- aza-
tricyclo[6.3.1.0[err]]dodeca-2(7), 3, 5-tr BXXNPLEHT -t hi oacet am de, (360 ny,
1.05 mmol) was di ssgiy ' B A0 Ava Reh '%%@#%Mdto
pot assi um ferri cyaniT 1209, 5. Herr]O
(10 mL). This mMBIRHENEHXQRQEHLEBIOE, 60 C for 1.5 hours, cool ed,
concentrated and worlkigghgup thet h rhetiiods/ H[desaribéd Tihi S Bwinplel al 1209 3,7,43-ed i n

30 di 2Q.. $.1@ ghaind t
achi eve pri 10, upibab@ilh T840 Mlickeld 8165 4 Bl BitbydlRl Wl JeBi ) ©
and the m xt ur e®stghvast Gonyesigd rio the) fitle, gorproundrigy reqction: with, igdarropanA dallewedti¥d,
treated with HdeproleQlionrss desdribeaicin dslarmplé N2ECHHONRR (F00eMipz, DIMST-d.)\8.9.52 (s, 1H),

h t h L] 9 /. ) t j i 100
) T he S above Sdett, iy, 77 T o8 WHICT SR b4 ol D0 in 3. B (
reflux for 35 (M2)nd.pRMme3H) Bddh(m A 21A% (dad=330HE. UDI2i (@ 2HHi 698 (adH). APCI
azeot roped 20t rmMShijeez4p.p @M +€1)1].]mp 8N71 “Tede).

EXAMPLE 18
7-BUTYL-5,7,13-TRIAZATETRACYCLOJ9.3.1.0%% 0*$PENTADECA-2(10),3,5,8~
TETRAENE HYDROCHLORIDE
25 A) 4-Butylamino-5-nitro-10-aza-tricyclof6.3.1.0%%dodeca-2(7),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 Lelt. 1995, 36, 6217.)
4,5-Dinitro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene-10-carboxylic acid tert-
butyl ester (500 mg, 1.43 mmol) and 1-butylamine (1.42 mL, 14.3 mmol) were combined in
30 THF (5 mL) and stimred 4 hours. The mixture was diluted with EtOAc (50 mL) and washed
with H,O (3 x 30 mL) then dried (Na,SO,), filtered and concentrated to an oil. This oil was
passed through a Silica gel filter column to remove baseline impurities eluting with 30%
EtOAc/hexanes (610 mg, 1.41 mmaol, 99%).

35 B) 4-Butylamino-5-amino-1 0-aza-tricyclo[6.3.1.0g'z]dodeca-2(7).3,5-triene;10~
carboxylic acid tert-butyl ester
4-Butylamino-5-nitro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-triene-10-carboxylic
acid tert-butyl ester (460 mg, 1.27 mmol) was treated with ammonium formate (850 mg, 12.7




solids were dissolved in a mnimum anount of MeOH then saturated with
Et[err]O and stirred. The resulting white crystalline powder was collected.
by filtration (40 ny, 14%. -47- 5 [err]H NVR (400 MHz,
DVSO-d[ err] )W 935319, 46 (s, NH), 7.65 (s 1H) 7.82 (s, 1HPCT/IBBAIEHr m
NH), 3.36 (m 2H), 3.24 (m 2H), 3.02 2.76 (s, 3H), 2.23 (m 1H),
2.06 (d, J=10.8 Hz, 1H). APCI Ms nie 23121 [(M+ Dferr]]. np 183-184
[err]C. EXAMPLE 11 10

4,5-DI NIl TRO 10, AZA- TRI CYCL( 6. 3. 1. 0[err]]DODECA—2(7) 3, 5- TRI ENE A)

1- (4, 5- Di ni& r onnid)-=ma 30%Pd(OK/ICAB® M) i MEORY 20 }nupdmﬁo@ﬁ% relu fok A ineh-tAdr V! ) - 2,

22tr|fluoro al t e d.n

Bl ucher, ﬁlt&#ﬁm% %ﬁée&d%}d éa%"elem 19 é‘%&é R%ﬁlf?a o“?tna 85(59'& t | onal
rel ated ex arrpIaEUQS’Ps Na2RPy solition ﬂx"@étéd with GGk (3 %80 mi)git! s by fiteationthrpugh aT .
Tsushima, T. otoAplug (dyveran BID@40 m§AB0%OL, 4512.). 15 To a sol ution of
trifluoronethanesul fonic acid (79.8 m, 902.1 mmol) in CHerr]d[err] (550

m ) stlrred at 0 [err]vaas sIova added nlg[olg acid (19.1 m, 450.9 nmol)
gener ati ng’% whi t eSh azetatracyclold.3,4; 037 gy@nmdeca-z(10)3ss-tetraene-13-

1-(10-aza-tri eymb@[ufacfatét-myeéste}-]odeca 2(7) 3,5-trien-10-yl)-2,2, 2- -
trifluoro-ethanone r s. added
dropwi se from an ad{?ﬁ&l ono%%ﬁ"r?e a.&'&géﬁ%e‘nuz a%'d&c‘aa_ﬁﬁéa(s?i?&qh%a fic Cstirred .
at 0 [err] C f @Fidserspuybestes (44Qang: I'ré'ﬁ"‘g’PD Wee dissplved i EQH) (36 rold mpd HAAR (22mE)or 24
hours. The reasd tréunedrwmteuroe/mw@lemwoadmmat(msangyng@hmw;l Yhé teshifi@Chikiupet ur e - of
Herr]O (5 | ated an agueous
| ayer back%gx'ltwragc dt&ﬂ@é@& d erraﬁ%ﬁiwﬁg‘gas '5 'éceBtFaée f%a?qdayer
was conbi ned %UH»%MWWWHQWE?N? %°'B"b€l‘ eirgcted prith EXQARHA K68 Mibandous
| ayers were r eriek{NagS8d, B d Aért fitralid] end bdabérm'éﬁo}x the rsidu@Guasl dhromatographed to
provide a yellow oil. (400 mg, 88%). (TLC 5% MeOH/CH,Cl, (NH;) R; 0.70).

20 D) 7-Butyl-5,7,13-triazatetracyclof9.3.1 .oﬂzgﬂ'i]pemadeca-zﬂ 0),3,5,8-tetraene

hydrochloride

7-Butyl-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. 'H NMR (400 MHz, DMSO-dg) & 9.93 (brs, NH), 9.68 (s, 1H), 7.99 (s, 1H),
25 . 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 m/e -
256.2 [(M + 1)*]. mp 204-208 °C.

EXAMPLE 19
30 7-Isobutyl-5,7,13-triazatetracyclo[9.3.1.0%12 Oﬁ]pentadeca-2(10),3 5,8-tetraene
hydrochloride
4,5-Dinitro-10-aza-tricyclo[6.3.1.0*")dodeca-2(7),3,5-triene-10-carboxylic  acid tert-
buty! ester and isobutylamine were converted to the title compound utilizing the methods
described in Example 18A-D. ‘H NMR (400 MHz, CDCl,) 8 7.74 (s, 1H), 7.52 (s, 1H), 7.14 (s,
35  1H), 3.90 (dd, J=7.5,2.0 Hz, 2H), 3.04-2.97 (m, 4H), 2.70 (dd, J=12.8,2.3 Hz, 2H), 2.42 (m,
1H), 2.19 (m, 1H), 1.98 (d, J=10.5 Hz, 1H), 0.93 (m, 6H). APCI MS m/e 266.2 [(M + 1)']. mp
147-150 °C (subl.).




The organic | ayer was conbi ned and washed wi th saturated aqueous NaHCO3
solution (200 25 m.) and Herr]O (200 nL) then dried through a cotton

pl ug and concentrated to solids. Trituration with EtQAc/ hexalggraﬁmgﬁl@q ed
of f white solW¥QE¥¥#M%ch were filtered and dried (52 g, 151 nmor, o The
not her |iquor was chromat ographed to give-s3n additional 4.0 g for a total
of 56.0 g (82.8% . (TLC 50% Et OAc/ hexanes Rlerr] 0.29) [err]H NVR (400 WHz,
CDCl[err]) [err] 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 30 Hz, 1H), 3.49 (br s, 1H),
3.44 (br s, & H, 3.24 (br d, J=12.6 Hz, EXAMPLB283 (m 1H), 2.14 (d, J=11.5
Z|Z’5, %] H) . GCIVlslomf e 3@&1‘1‘[&%#&)30’&).-5,7,13-TR|AZA(}ETRA%\E%L)OI%3%OZJ—°.9}-§1PENTADECA-

, 5-Di ni tro-10- wlelol OV odeca- , 3, b-triene

1-(4, 5-Di nitro-mwndodeca-z(?),3,5-trien- 10-yl)-2,
2,2-trifluoro- 35 et hanone (3.7 g, 10.7 mmol) and Na[err]CJerr] (2.3 g,
21. 4 ol ) were conipyneg mMethyivisdsutyisslr, 18 tiazatettadybin.s h 08X 8¥jpahtddechieoywe ged to

reflux for ours. ,Jhe react.l ol ed, concentrated, treated with
Herr]O and*@xﬁ%@&%@éﬁ@%—g’%ﬁ] (3 x 50 mL) then dried through a

cotton plug. After coMtens-isohuiyaminotigeza-ticyciplfss. WailldedecaR@ LGyirianht t o

E)rN a\[/l de] ?r %[m S&kugﬁlﬁi% at(ici-teﬂ-bﬁzl ﬁZtAP&so g, 8.7481mo§ frorh Ekarmié 19BGlHs %Edyeggﬁtbﬂr r2 ]H)
err err . rr, / rr err S ,

Gt h)) LSty tho i Bhq oRG g b R bl WY 1-efStmianelionegiyid (178 Sty %

Hz, 1H). GCVB m:BlengTr(q\;pactimged]_{s in Example 18C (18h) and was worked up similarly to

6- METHYL- 7- RRORpfbvide pfodbet (TLG! W@Iﬁ&‘}{z\;@h%&, @sA. O[err].O[err]] PENTADECA- 10
2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE A

4,5-Dinitro-10-aza-tricyclo[6.3.1.0[err]] dodeca-2(7) 53, 5-triene- 10- car boxyl
ic acid tert- B) __6-Methyl-7-isobutyl-5,7,13-friazatetracyclof9.3.1.0%1% 0%¢|pentadeca-2(10),3,5,8-

tetraene hydrochloride
6-Methyl-7-isobutyl-5,7,13-triazatetracyclo[8.3.1.0>"°.0**|pentadeca-2(10),3,5.8-
20 tetraene-13-carboxylic acid tert-butyl ester was converted fo the title compound by the
methods described in Example 12E. APCI MS m/e 270.3 [(M + 1)"]. mp 129-130 °C (subl.).

_ EXAMPLE 21
7-PHENYL-5,7,13-TRIAZATETRACYCLO[9.3.1.0%% 0*4PENTADECA-2(10),3,5,8-
25 TETRAENE HYDROCHLORIDE '

Utllizing the methods described in Example 18A, 4,5-dinitro-10-aza-
tricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester and aniline were -
converted to  4-phenylamino-5-nitro-10-aza-fricyclo[6.3.1.0>"|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

30 the title compound utilizing the methods described in Example 18B,C,D. *H NMR (400 MHz,
DMSO-de) 5 8.08 (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 mve 276.2 [(M + 1)"}. mp 210-213 °C.

: EXAMPLE 22
35 6-METHYL-7-PHENYL-5,7,13-TRIAZATETRACYCLOI9.3.1.0%%2 0*8|PENTADECA-
2(10),3,5,8-TETRAENE HYDROCHLORIDE
Utilizing the methods described in Example 21 and Example 20, 4,5-dinitro-10-aza-
tricyclo[6.3.1.0%")dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester and aniline were




butyl ester

4,5-Dinitro-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene, (1.9 g,
7.6 mmol) was stirred in 1,4-dioxane (75 nL) and treated with saturated
aqueous Na| warde@$Berr] solution (10 nm). 15 To this was RERAB98/01813

di -t-butyldicarbonate (3.31 g, 15.2 mmlg,. After stirring 6 hours the
reaction was treated with Herr]J]O ( 50 nL) and extracted with EtOAc (4 x 25
m.), dried (NaJerr]SOerr]), filtered, concentrated and chromatographed to
provi de product (1.9 g, 719 . (TLC 30% Et QAc/ hexanes (NH err]) R err]

0. 58). [ ers] HedNbdred 40he ﬁdelbomﬁaaﬁa [‘errm\]a (4DeMHE, DMSOLdS V.78 (s, 1)) 7.737.88(nf, br s,

1 4.08 . 25 :
1)) 3 18 (m oy & B sz 4. 220 Wy 28y SHpqfe, ffaect 5 (T
4, 5- Di ami no- 1(9332%12%0r2|[@@/b1)8{r@?¥5 [err]]dodeca-2(7),3,5-triene-10-car boxyl
ic acid tert-butyl ester

4,5-Dinitro-10-aza- tricyclo[6 3.1.0[err %1 2(7) 3,5-triene-10-car boxyl
ic acid tert- 25 but ester (1 9 O, . ) was hydrogenated in

MeOH undert®a H[ er r3:-NERRE i Afor 1.5 hours-

then fil teredz rmm@EHvBRoaqunEconcentrat ed to white solids (1.57 -
g, 100% ||zm er er H[lﬁr]rEL%w PIDO }%r)lrmtr - :
6Methy| 5713tr etrac 009 err pe’nt eca- 3,5, 8-t.
etraene- 13- 3@!6}’6(9&39@(3/]#9‘16@ N, 5['*@?"?'1819@ oxyliest eacid Folertbuiidi testahs, agde;

Eegel Stl Slg g g’ne rityldehi Vdrélconferted to théVidle @bmpodind. Bt-Boc Pré&drsor BeM$. m4 g @dtedr on
ett

7.0 __
4, 5-Di am 8- 1@4%3%?‘{'? %530?'0[ 6.3.1.0[err] ] dodeca-2(7), 3, 5-tri ene- 10- car boxyl
ic acid tert- butyl ester (700 ng, 2.42 mmol) was dissolved in EtCH (10 nl)
and acetic acid (HOAc) (1 ) and treatEdwmpLER4

1- et hoxyet hyl ene Ik %&%w)l w%%éﬁgiﬁ |
m xture was war ne L\_,HEUJ\_U | p%ﬁ% St{rrrea Io nb%r's. * n was _
cool ed, conceWﬁEﬁJM th H20 and saturated aqueous Na[err]CJ err]
sol ution apd extr agiigity he ImetHiot\cdebclibed: W) Example t e rand r 202 d4,6-blakreno-b&ac) err ] )
After filtration, and GARCRALSAL fene!1BLabEIhcUCllPS tertbutyl - ester -and
. neopentylamine were converted to the title compound. 'H NMR (400 MHz, DMSO-dg) § 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, OH). t-Boc precursor APCI MS m/e 384.2 [(M +
25 1)*]. mp>250°C.

EXAMPLE 25
6,7-DIMETHYL-5,8 14 TRIAZATETRACYCLO[10.3.1.03 (8 HEXADECA2(11) 357 S PENTAENE
HYDROCHLORIDE (Based on the following procedure: Jones, R. G.; McLaughlin, K. C. Org.
30 Syn. 1963, 4, 824, b) Ehrlich, J., Bobert, M. T. J. Org. Chem. 1947, 522.)
4,5-Diamino—10-azé-tricycld[6.3.1.02'7]dodeca-2(7).3,5-triene-1o-carboxylic acid tert-
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 mt., 0.38 mmol) was added under N, for 2 hours. The reaction was cooled to
room temperature and extracted with EtOAc (3 x 40 ml). The combined organic layer was
35 washed with H,O (2 x 30 mi), dried (Na,SOy), 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/ELO
provided a white powder (50 mg, 43%). (TLC EtOAc R; 0.14). 'H NMR (400 MHz, DMSO-dg)




49- 5 chronat ographed to provide brown solids (247 ng, 36%. (TLC 5%
I\/bO—VCH[err]CI[err] (NH[err]) Rlerr] 0.28). D)

6- Met hyl - 7-pro 13-triazatetracyclo[9.3.1.0[err].0O[err]]pentadeca-2(1
0),3,5,68- tet ??é’-s!t"é-car boxylic acid tert-butyl ester (For Ligsdeid
see; Pilarski, B. Liebigs Ann. Chem 1983,-58078.) 10

6- Met hyl -5,7,13-triazatetracyclo[9.3.1.0[err]O[err]] pentadeca-2(10), 3,5, 8-t
etraene- 13- carboxylic acid tert-butyl ester (80.ng, 0.267 nmol) was
stirred in 50% aqueous NaOH solution (3 m) and DVSO (1 nlL) then treated
with 1-i odoprﬁopéﬂéﬂ%z'@s?‘ﬁ‘[ br & 28th B.38{%h 195 12.5THg. 2HR B0 ( d=1ReisHznar .84 (sH6H))
[err]C for 2 houps (hhey 200 @, 6<h1.0tHzca)abodibleburkit AP f6id48. If@drwljth Et CAc.
The .organic | ayer was washed with Herr]O (3x) then drled ? [err]SOerr]),
filtered and 15 concentrated to an oil (90 ng, 0.253 nmol). (TLC 5%
NEO—VCI—l[err]CI[err] (NH err]) Rl err] 0.15EXAMRLE 26

6- Met hyl - 7- propyl - 5, §8 18TRIAZAPEIRALYOL0$0.91 B1B0thHBkRbEGA-Sth 318l 4 Reaipgsga- 2( 1

0),3,5,8- tetra ori de
6- Met hyl - 7- g@opﬁqs 8 ﬂ |azat etracycl 0[9 3.1.0[err].0O[err]]pentadeca-2(1

0),3,5, B 20 tetraefl o {3.1.8%{dotinsa-2(7).8,S4rien-10-992 AR triflord5 3
ol ) was di SSok#&bné N 3N HCI EtOAc (5 m.) and warnmed to 100 [err]C for 1/2

h Th t t I d Et OA d filt d
tguirorOVI Semaxmzlrtee"":‘i.ﬁ%‘)&@gﬁ {;)3[[;%1@@?1 urrj e&d%?gwl)’zé%gﬁ’ﬂ[oe:‘ X )ere
[err] 9.56 (s, RiAnONg (3 g(870 ml) was Bgdredenateq InNWBOH T307i) (usder Hy45 dsii3ef M
2H), 3.48 (s 2bloHS (36D f§of 20-Mtw/S. 119%6)%&#5)5 hoarsHe_feSctiors W h alH)
2.15 (d, J=11. OCeHﬁé pa]d@nd ]1nse§ wgtm/legﬁ (30 II|I_9 The solutlog'u was colfoen edsiLoﬂ!a% Iiﬁtﬁ;&:&vﬁ% onl

which crystallized (2.42 g, 96%). (TLC 10% MeOH/CH,CI, R; 0.56). APCI MS m/e 286.2 [(M +
1)"1. mp 128-131 °C.

20 B) 1-(5,8,14-Triazatetracycio[10.3.1.0%".0%%hexadeca-2(1 1),3,5,7,9-pentaene)-2,2,2-

triflucro-ethanone
1-(4,5-Diamino-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3, 5-trien-10-y})-2,2,2-trifluoro-

ethanone (500 mg, 1.76 mmol) 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

25  stired at 55 °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,0 (2 x 30 ml), dried
(Na;S0,), filtered, concentrated and chromatographed on Silica gel to provide an off white
powder (329 mg, 80%). (TLC 25% EtOAc/hexanes R, 0.40). mp 164-166 °C.

30 C) 5,8,14-Triazatetracyclo[10.3.1.0%!.0*®|hexadeca-2(11),3,5,7.9-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 slurried in MeOH (2.0 ml) and treated with
Na,COj3 (221 mg, 2.08 mmol) in H,0 (2.0 ml). The mixture was warmed to 70 °C for 2 hours,

356  then concentrated, treated with H,O (20 mL) and extracted with CH,Cl, (3 x 10 ml). The
organic layer was dried through a cotton plug and concentrated to give a light yellow oil (183
mg, 83%) which solidified upon standing (mp 138-140 °C). This materiai was dissolved in
MeOH (10 mL), treated with 3M HCVEtOAc (3 ml), concentrated and azeotroped with MeOH




EXAMPLE 13

5,7,13- TRI AZATETRACYCLO 9. 3. 1. O[ err] . O[ err] ] PENTADECA- 2( 10), 3, 5, 8- TETRAENE
HYDROCHLORI DE 30 A)

5,7,13-Tri anat®Bsatycl o[ 9. 3. 1. 0[err]. O[ err]] pent adeca- 2( 108CTIBIS/MEIXt r aene-
13- carboxylic acid tert-butyl ester (Fogg.conditions, see; Segelstein, B.
E.; Chenard, B. L.; Macor, J. E ; Post, R J. Tetrahedron Lett 1993, 34,
1897.)

4,5-Di am no- 10-aza-tricycl o[ 6. 3. 1. O[err]]dodeca-2(7), 3, 5-triene-10-car boxyl
I c acid test- (2w20/inl)ds give sqlids Bhich wede dibrystallided frorm MeDHES,Ol to @tiord probitcbas 610 i)

and HOAc (1 ”hrltea%‘ﬂd Fioﬁ%ge@ﬂ%ﬁ (T & werdmawaiet(mwgaa' O'Ipcom fhdoCme#21 o,

3.45 mmol ). e resu stlrred 18

nour s, The. r e GBI} G5B 8H (5. 26 SR PeBcR 84 Bnbdhb WD GriFBs: ur at ed
aqueous Na[ er HE,@a), 140 Im,siol, 208 () J=ir @ HextH) aBCMS msi2t h (ME). @@28-330¢C50 nl), then
dried -50- 5 (Na[err]SOerr]). After filtration and concentration, the
resi due was chromat ographed to provide brown solids (580 ng, 56% . (TLC 5%
MeOH CH er'®] Gl [err] (NH err]) Rlerr] 0.2MAE27 .
5,7, 13-tri azat et r agpMENALES BLTRIADITETRACYADK0 1D 0EHDADECA21 DESTHPERTAENE - t et r aene

hydrochlorlde
5,7,13-Tri aza%% 0&( e1] 2. pent adeca-2(10), 3,5, 8-tetraene-.
13-carboxylic 10 @&Bi4T %?‘?““ﬁ!ﬂ A0-3dl e dEﬁ'Rf@r’?-éJ StRsnipdrie t(?q"l é"&onpound
by the met hods.os amwl) wae tledten vith 37| aquebidéforrhating $otdtidd\MR nild @AY dirkic adidf @ rml]) O
[err] 8.95.(s 13%'&T I_ré;% ﬁ)'ﬂgo
3.13 (d. \?'512"?4@"“% 3005 oy t Ties o ‘('iahﬁt°¥'%t°§;l'ﬁzéjbaf B s
200.1 [ ( M + 1)-11érap1 Fxtraﬁtﬁd yﬁhjgt()éc il' Re organic layer was dried (Na,SO,), concentrated and
EXAMPLE 14 chromatographed on Silica gel to provide a yellow solid. This was stirred in MeOH (2 mL) and
- treated with 3N HCI EtOAc (2 mL). After concentration the solids were recrystallized from
: MeOH/EL,O to afford product as a white solid (70 mg, 27%). (2% MeOH/CH,Cl, (NH;) R;
20 0.47). H NMR (400 MHz, CDCl,) 5 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)*1. mp >250 °C.

EXAMPLE 28

25 5-OXA-7,13-DIAZATETRACYCLOJ9.3.1.0%2, 0‘—’1]PENTADECA-2(1 0),3,6.8-

| TETRAENE HYDROCHLORIDE .

A) 2,2,2-Trifluoro-1-(4-hydroxy-5-nitro-10-aza-tricyclo[6.3.1 .0%%dodeca-2(7),3,5-trien-
-(4,5-D|mtro-1 0-aza-tricyclo[6.3.1 0>"|dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-

30 ethanone (900 mg, 2.61 mmol) and potassium acetate (KOAc) (2.6 g, 26.1 mmol) were
dissolved in DMSO (10 mL) and warmed with stiring 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 mlL), dried (Na,SO,), fitered and
concentrated and purified by chromatography to give an oil (575 mg, 70%). (TLC 50%

35 EtOAc/hexanes (NHs) R, 0.56) '




7- METHYL-5, 7, 13- TRI AZATETRACYCL([ 9. 3. 1. O[ err] . O[ er r] ] PENTADECA- 2( 10) , 3, 5, 8-
TETRAENE HYDROCHLORI DE Utilizing t he nmet hods descri bed I n

Example 12D CT/IB98/01513
triazatetracyc %f% 1. O[err] O[ err]] pent adeca-2(10), 3, 5, 8- t TABne
3-carboxylic acid tert butyl 20 ester wi& converted to the title _
conpound by reaction with iodonethane foll owed by deprotection as descri bed
i n Exanpl e 12E [err]H NVR (400 MHz, D[err]O) [erg]3 8d97J(i %I—I)HZ 7.71 (s,
1H), 7.67 (s, 394 9 2.'3. 8 3 ( 37 5 ] e

3.14 (d, J= 1? -
EXAMPLE 15

214.2 [(M+ 1) -yi)-tfianone
6- METHYL-5, 7, 13- TRl AZAIEIE&%YM&)@ slnit)- mzmw&[éllﬁ‘ﬁim@ﬁ%?é%%a 5, 8-

TETRAENE HY
6- Met hyl - 5, 7, 131"5%%[?8? BF A9 38me) wasgyipgenated ibMeOH ureratbeimaphes 345, 8- t
etraene-1 3- caprsipovpet 10%Pad (80 mg) for b hours then Biteredalvough a\Gelite @ed bt dofiéentrated ©

conpound by {oheﬁrﬁﬁ,ig%d@s(i%b%é hageél %‘QLC 5% I\E{Fﬁﬂ@ﬁ%ﬁi‘gﬁg#§8{] n 406%2/I—|2m
3

o S S0 U LS Rplom s @ 2hHe 5 49,5544 v 755 (e 1y . o 34 (.
2.10 (d, J=1 0. 8H)R2.24 (hiMH), GO, nme.smsuﬁ ¢M$We]2)36(kE’ﬁAI\/PLE 16 35
6, 7- DI METHYL- 5, 7, 13- TRI AZATETRACYCL( 9. 3. 1. O[ err] . O[ er r] ] PENTADECA-

TETRAENE_HYDROCHLORI DE Ut | i 2| n the nmethods described in
é;%|2 512[) 6- met M1-(5—oxa-7 13-diazatetracyclo]9.3.1 03"—-0—'5]pentadeca-2(10),3 6,8-

triazatetrackicl trBens)-dthdhons (GhldSipiers: WW..ipanibei] @8 v Hek Ches, 108 2 a5 fene- 13- carb
oxylic acid tert-bybYhiguom-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0% Tldodeca-2(7),3,5-trien-
10-yl)-ethanone (150 mg, 0.524 mmol), trimethyl orthoformate (0.19 mL, 1.73 mmol),
pyridinium-p-toluenesulfonic acid (PPTS, 18 mg, 0.07 mmol) and xylenes (10 mL) were
combined under nitrogen and stirred at 135 °C for 18 hours. The mixture was cooled, treated
20  with H,O and extracted with EtOAc. The extracts were dried (Na,SO,), 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 .Omgﬁ]pentadeca-Z( 10),3,6,8-tetraene
25  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,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 x 40 mL). The product
30 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,SO,), 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 EtOAc (4 mL) then
35  concentrated, stirred in 2 minimum of CH,Cl, and saturated with hexanes. After 18 hours, the
product was collected by fiitration (55 mg, 63%). 'H NMR (400 MHz, CD4OD) & 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), 2.47 (m, 1H),
2.15 (d, J=11.0 Hz, 1H). APCI MS m/e 201.03 [(M + 1)).




-51- 5 ester was converted to the title conpound by reaction with

| odonet hane foll owed by deprotection as described in Exanple 12E. [err]H
NVR (400 MHz, DMSO-d[err]) [err] 9.52 (s, NH), 7.84 (s, 1H), 7.82 (br m
NH), 7.72 (WO9MIF1313, 90 (s, 3H), 3.45 (m 2H), 3.28 (m 2HJCTBYUIEY 2H),
2.82 (s, 3H), 2.23 (m 1H, 2.12 (d, J=X%4.0 Hz, 1H. AP MS nfe 228.2 [(M
+ Dferr]]. nmp 225-230 C. 10 EXAMPLE 17 '

7- PROPYL- 5, 7, 13- TRI AZATETRACYCL(O 9. 3. 1. O[ err] . O[ err]] PENTADECA- 2( 10), 3, 5, 8-
TETRAENE HYDROCHLORIDE Utilizing the met hods descri bed in Exanpl e
12D, 5,7813- 15 EXAMPLE 28

tri azat et r acycl of S dehlertd .o SekinRAERERTSs 26N spefiviial r acne: 13- carb
oL 2 e e Se bl Gy o7 T The (T COound by

Pt epare—ooweo—ay—eepr ot ect i on as descri bed in Exanpl e
12E. [err]H NVR (400 2R TrifonbCiseifathyt | §-oxad 13]disdatéticicin[o A DA B2 kdntafibsa- S, NH) ,

7.97 (s, 1H) 2(70)%%8(-t§haeﬂé'ibeﬂw70n§3 (br m NH), 4.43 (m 2H), 3.49 (m 2H)
3.33 (m 3. 03

2 o 3 31 2y e Pamse o prereron a4 FptecmghoB e ¢ |

(subl.). EXAIVRUEB—eIr&none (150 mg, 0.524 mmol), triethyl orthoacetate (0.34 mL, 1.83 mmol), pyridinium-

%E_?%Eh;m?{ fof E%heé&fM EIE&\@S% %9\193063 M8 brd Slefids’(hd MENVADESHDING4 dibler 3. . 8-

4- But y| ami no- B9} ?W[gﬁfﬂedaa}é:ﬁ ﬁ%’)ﬂ@l%f’é Workup, isglafior 3¢ Awification 78 in ExapRle | ene- 10
- car boxyl i ¢ azfChrevizied thi titeydompaing (30 (MigoF5%)ondi t i ons, see; Senskey, M D.; '
Bradshaw, 44. D.; Tessier, C. A ; Youngs, W J. Tetrahedron Lett. 1995, ' 36,

6217.) '
4, 5-Dinitro-10-az4d

Ic acid terhydrochloride _

2,2,2-Trifluoro-1 -(6-melhyl 5-oxa-7,13-diazatetracyclo[9.3.1.0%'°.0**|pentadeca-

. 2(10),3,6,8-tetraene)-ethanone (90 mg, 0.30 mmol) was stirred in MeOH (5 mL) and treated

20.  with Na,CO; (61 mg, 0.58 mmol) in H,O (2 mL). The stirred mixture was warmed fo 80 °C for

2 hours, concentrated to solids, diluted with H,0 and extracted with EtOAc (3 x 40 mL). The

solution was dried {Na,SO,), concentrated, and chromatographed on Silica gel o produce an

oil. (TLC 10% MeOH/CH,Cl, (NHz) 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

25 - (d, J=10.5 Hz, 1H). -
The oil was dissolved in MeOH and treated with 3N HCl| EtOAc (4 mL) then

concentrated, stirred in a minimum of CH.Cl, 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.

fadecas2( N3G 8etigne oy hoxy |

30 EXAMPLE 30
2-FLUORO-N-(5-HYDROXY-10-AZA-TRICYCLO[6.3.1.033DODECA-2(7),3,5-
TRIEN-4-YL)-BENZAMIDE HYDROCHLORIDE
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1. 02'7]dodeca-2(7) 3,5-trien-
10-yh)-ethanone (150 mg, 0.524 mmol), 2-fluorobenzoyl chloride (0.07 mi, 0.576 mmol),
35 pyridinium-p-toluenesulfonic acid (PPTS, 20 mg, 0.08 mmoi), 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 (146 mg, 0.375 mmol) which was




butyl ester (500 ng, 1.43 mmol) and 1-butylamne (1.42 nL, 14.3 mmmol) were
conbined in 30 THF (5 nL) and stirred 4 hours. The m xture was dil uted

with Et OAc (5Q ni)_and washed with Herr]O (3 x 30 nmL.) then drJ

(Na[err] SO eer’)g,’):’?l'r"}ter ed and concentrated to an oil. This ijf"?%g@“ﬁ%ssed
through a Silica gel filter colum to renss®e baseline inpurities eluting
w th 30% Et QAc/ hexanes (510 ng, 1.41 mmol, 99% . 35 B)

4- Butyl am no-5-ami no- 10-aza-tricyclo[ 6. 3. 1.0[ err]] dodeca-2(7), 3,5-triene-10
- carboxylic_acid tert-butyl ester

4- But yl ani no®5- FAMPiNgd with '&%é‘-’e(?)i(%%s-aﬁé o} IpfiePh {5]old et ELO2R ML) andshestet ine- 10
-carboxylic aci efiixe rAﬂebathyhrs,esteeeac(ﬁéﬁwaS@oleﬂ!iaBE difte *’?"g“eftfﬁ@aéx@ﬁ;tég ‘;,ig,o )
anmoni um f or mat , . -52- err . ngy

T NeOH (20 ) S xRt ko ey @ cpn BB ther PR RREDAGA i bFIAY o
Celite pad and EBH¥EMR% MERH/CHEle NG dthegeide matasial wap timated wititexcess i HQueous
Na2CO8 sol ut i onEtOAx tana cosmntrdtdd) tHshl divsoivddl hed Minirhutn of MeORLAndaRE sBilitioR Gy

fc:l) Itration YhrougRady Gt &S ak dtfed. Oadh Yfrirds Rluls the'praallPas' 2eded by itration

7-Butyl -5, 7, 13- 8F M9z 8%t rANYR Pz, COPR)S 7980 Me2h)] T.6%tm, 4HR 267230, B)5, 8- t
etraene- 13- car&exs| 1H), 29 (fh, 218 2.78H, ZH), .35 @, 1H), 1.96 (d, J=10.5 Hz, 1H). APCI MS m/e

4- But yl am no- 5-@@@&}@ %?iz‘s{{sﬁ%'sj@ .3.1.0[err]] dodeca- 2( 7),3,5-triene-10
-carboxylic acidt - Jty ester 6 “mg, 1.27 mol) was dissolved in EtOH
(20 m.) and HOAc (2 nL) and treated wth ethoxynethyl enenal ononitrile (186

mg, 1.52 mmak). The resulting m xture 15 gxagereasned to 60 [err] C and

stirred 18 hours. Th 3 QIR Q924 d. treated with
Herr] O and sat ur at e&i‘% R 'I EXEEEREE h EtOAc (3
x 50 nL) and A) _ 1-{4-Chloro-10-aza-tricyclo[6.3.1.0%ldodeca-2(7),3,5-trien-10-y1)-2,2 2-trifluoro-

ethanone
Copper(l)chloride (CuCl) was prepared as follows: CuSO, (4.3 g) and NaCl (1.2 g)
20  were dissolved in hot HO (14 mL). sodium bisulfite (NaHSO;) (1 g) and sodium hydroxide
{NaOH) (690 mg) were dissolved in H,O (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-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-
ethanone (460 mg, 1.7 mmol) was dissolved in H,O (2 mL) and concentrated HC! solution(1
25 mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (275 mg) in H,0
(1 mL) dropwise. To the resulting solution was added a CuCl (202 mg, prepared as described
above, 2.04 mmol) in concentrated HCl 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,SO,, the
30 solution was filtered and concentrated to an oil which was filtered through a Silica pad to
remove baseline material eluting with 50% EtOAc/hexanes to give an oil (470 mg, 95%).

B) 4-Chloro-10-azatricyclo{6.3.1 .Og‘zldodeca-2(7).3,5-triene hydrochloride
1-(4-Chloro-1 0-aza-trlcyclo[6.3.1.02'7]dodeca-2(7),3.5-trien-1 0-yl)-2,2,2-trifluoro-

35 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
oll. The crude material was treated with excess 3N HCl EtOAc and concentrated, then




dried (Na[err]SOerr]). After filtration and caoncentration, the residue was
chromat ographed to provide a yellow oil. (400 ng, 89%. (TLC 5%

MeOH CH err]C[err] (NHerr]) Rerr] 0.70). 20 D)

7-Butyl -5, 7 WQ®993asixzat et racycl o[ 9. 3. 1. O[err] O[ err]] pent adBEHIB2EAH)I3 3 5 8-t
etraene hydrochl ori de

7-Butyl-5,7,13-triazatetracycl o[ 9. 3 1. O[err] O[err]] pent adeca-2(10), 3,5, 8-t
etraene-13- carboxylic acid tert-butyl ester was converted to the title
conpound by the nethods described in Exanple 12E. [err]H NVR (400 Mz,
DVSO- d[ err 15 [issaivied h Ddin{niaarsof OkkGl, ar@l. thBsofulion Whd) saturfat@Pwithshexanked and?Stirred. 7. 92

EPT]I’ 2] H NH)Z, 26 7 Aftdr tiging & 'Fburs ﬂ:eﬁ:@od(l&]wag directsd éygﬁl 1%‘5% 4§@ (i lalg%fre(a?’ 08
(m 210226, (i A 503 § s I P 00 . 10 bk b s

[err] C. EXAIVPIZE) 29836\ 1H), 1.92 (d, J=10.5 Hz, 1H). 'H NMR (HC! salt) (400 MHz, DMSO-dg) 8 7.30-
7-1sobutyl - t racyus! hy - - 0), 3,5,
etraehe by droi’rﬁ 3h. X RUEHe @) 247 1, VBE T L-AloS] WPRPEARSEA )

4,5-Di ni t r'®- 16Ma4] trlcyclo[6 3.1.0[err]]dodeca-2(7), 3, 5-tri ene- 10- car boxyl -
ic acid tert- butyl ester and isobutylam ne were converted to the title

conpound utilizing the nethods descri be%&%zgpl e 18A— D. [err]H NWR (400

MHz, CDCl[err]) [err 7.74 (s, 1H), 7 4 (s, 35 1H), 3.90 .
(dd, J=7.5,2.0 Hz, TRICYGLOIS. 30~ A 73:-H'RLEN-4a\EL1937QYANlE7H)

> 42 (m 1H) . HYDROCHIORIBE), 1.98 (d, J=10.5 Hz, 1H), 0.93 (m 6H). APO MBS
me 256.2 [(M+ 1)}gerr]} (4-1@56—1]0@@%ﬁ§)clo%:(§6§1'd03eca-2(7) 3§§en-?0-yl)-222-trmuoro-

EXAMPLE 20

ethanone
1-(4-Amino-1 O-aza-tncyclo[G 3.1.0*"Jdodeca-2(7),3,5-trien-10-yl)-2,2, 2-triflucro-

ethanone (500 mg, 1.85 mmol) was dissolved in H,O (5 mL) and concentrated H,SO, solution
(0.5 mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (140 mg,
20. 2.04 mmol) in H,0 (2 mL) dropwise. Potassium iodide (460 mg, 2.78 mmol) in 1IN H,SO,
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,80,), the solution was filtered and concentrated to a yellow oif which was
.25 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-tricyclo]6.3.1 .0%])dodeca-2(7),3,5-triene-1 O-carboxylic acid tert-buty!

ester
30 1-(4-Jodo-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-rien-10-yl)-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 (2 x 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

.35 18 hours the reaction was treated with H,O ( 50 mL) and extracted with CH,Cl, (4 x 30 mL),
dried (Na,S0O,), filtered, concentrated and chromatographed on Silica gel (TLC 20%
EtOAc/hexanes) to provide product as an oil (4.9 g, 98%).



6- METHYL- 7- | SOBUTYL-5, 7, 13- TRI AZATETRACYCL( 9. 3. 1. O[ err] . O[ er r] ] PENTADECA-
2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE A) ol Lol Lol gg ,
6- Met hyl -7-i s 7,13-triazatetracyclo[9. 3. err].O[er eca-
(10), 3,5, 8- 18%]%}33ene 13-carboxylic acid tert-butyl ester JM&’%’ _

4- Am no- 5-i sobutyl am no-10-aza-tricycl o[ 6.-81-1. O[ err] ] dodeca-2(7), 3,5-tri ene
-10- carboxylic acid tert-butyl ester (250 ng, 0.74 mmol) from Exanple 19B
was dissolved in EtOH (10 nL) and HOAC (2 m) and trﬁated with ded
1- et hoxyet hyl enemnal onom trile ¢ : The reaction proceede

as in Eiarrp?/ P15 3" S5-frignertD-cashoxylic dacidn et u c t
(TLC 3% MeOH/ CHm__ (muzmig t(!é\H[etbuds]d)estbar i Hdmsé]-) .0.;Ehischer, W. F. J. Org. Chem.

6- Met hyl - 7- i sobygsl 3é67, 13-tri azat etracyclo[9.3.1.0[err].0O[err]] pentadeca- 2
(10), 3,5, 8- tetraene_hydrochl or

6- Met hyl - 7- i sobut y| - SUGN {198mg, éfémq)a?e%\\aﬁt's‘ﬁ%ma b2 emrp)) Opereombivethinadieca- 2
(10), 3,5, 8- 20 DMEt(6 atpendiBarmed fnowwcmnmugl Séitition lbduyd in 26 nfifuted@ TodMOWES t ed

to the titlegco n g , le 12E APCI nm e
2703 [(M+ D] fff itk 1h 35BS rf'é&?%“ﬁ?ﬂ i YBRpBgyie ekl el
7- PHENYL- 5, 7, 13# ?M(’J%L"d? F §-5myjapg WFPP@WE@RS‘?MW‘@'SEN 850 °25
TETRAENE HYDROCHheiehdibn Whs dobizd arg) dilitetbwitvBeY satiateddestin: REE! solition abXSHELE]

18A, 4,5-dinit

tri'cycl o[ 6. 3. 1. mrr |§ ﬁhexan%s (%)x 33 "%) Aﬂeé‘r’lrémﬁg\‘a sor"?j(g%W@"%\gf"&e'}"@?"t" tPﬁjtyl
ester and ani| i REYvas islaierdyc Gmatpg{aphy (86 mg, 60%). (TLC 20% EtOAc/hexanes R; 0.28).

4- phenyl am m&- 5-ni tro-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene-1
) .ein the. u Iip st ep.

0- carboxylic acid t l@{{?;&g&léhb@tg 1705?9,_1&9(;%5{2 bo,
This was then conver t1Te W hods
described i n Exanpl e*-¢gnodopza-yigyciol3. e crER(RN35- trigneRIOxcdiberyliq Rcid tartrbutyD. 08
(1H), 7.78-7. 57 eften wakHreated. vith- 3N (HT) E0AD () mLRartBwhrfed drefiug 18492 Golurs, Jfdnl - 5
Hz, 1H). APC N&H@Ll%a%z %s%ol&e(d% a m;n)nl;u% &]rv]eovl%.c% ]w%s %éllural[eg [tl] |(=:izo and stirred 18
20 hours. The product was collected by filtration (49 mg, 73%). 'H NMR (400 MHz, DMSO-dg) 8-
9.66 (br s, NH), 7.86 (br s, NH), 7.74-7.70 (m, 2H), 7.49 (d, J=7.5 Hz, 1H), 3.33-2.97 (m, 6H),
2.17 (m, 1H), 2.01 (d, J=11.0 Hz, 1H). GCMS m/e 184 (M"). mp 268-273 °C.

_ EXAMPLE 33
25 3-(10-AZATRICYCLOJ6.3.1.027|DODECA-2(7),3,5-TRIEN-4-YL)-5-METHYL-1 2.4~
OXADIAZOLE HYDROCHLORIDE _

4-Cyano-10-aza-fricycio[6.3.1.0*"Jdodeca-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 hydrochloride
(382 mg, 5.5 mmol) and NaOH (242 mg, 6.05 mmol) were added and the mixture was warmed
30 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 chloride
- {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
35 saturated aqueous NaCl solution, dried (Na,SO,) and concentrated. Chromatography on
Silica gel afforded product (50 mg, 0.15 mmol). {25% EtOAc/hexanes R, 0.18). This product
was treated with 2N HCI MeOH (10 mL), heated to 70 °C for 1 hour, cooled, concentrated and

recrystallized from MeOH/EL,O to provide product (16 mg). APCI MS m/e 242.2 [(M + 1)'].




EXAMPLE 22 35
6- METHYL- 7- PHENYL- 5, 7 13- TRI AZATETRACYCL( 9. 3. 1. O[ err] . O[ er r ] ] PENTADECA-
2(10), 3,5, 8- TETRAENE HYDROCHLORIDE Utilizing the nmethods described in

Exanpl e 21 A9%388Hpl e 20, 4, 5-dinitro-10-aza- PCT/IBI8/01813
tricyclo[6.3.1.0[err]] dodeca- 2(7), 3,5-trgene-10-carboxylic acid tert-butyl
ester and aniline were -54- 5 converted to the title conmpound. [err]H

NVR (400 MHz, DVBO-d[err]) [err] 7.79 (s, 1H), 7.73-7.56 (m 5H), 7.32 (s,
1H), 3.46-2.99 (m 6H), 2.66 (s, 3H), 2.23 (m 1H), 2.08 (d, J=11.0 Hz,
1H. APO NS me 290.2 [(M+ 1)[err]]. EXAMBLE®4[err]C. EXAVPLE 23 10

7- NEQPENTYL- 5, 7, 131 JHoLA%AARICY BASR 84 ORAnShE:A (B2l TrdEIe L] PENTNRE
2(10), 358Tl1::l ITTzing the metnhods descrrped in
Exanpl e 18A-D 0- 10- aza-

trlcyclo[6310[e ; ; 2-8(# ). Hrypitig )
tert-butyl Rthhfdne and neopentyl am ne were converted to the titl e

fgﬂ) f gndE * BEE gzs?-?%rAza—Enso cy% %ﬁ]dodﬁegaé('y)[seg 511;3-10-3!)?25;' tcrijﬂuo%-emgnorrlg) (253

6- METHYL- 7- NEGRBENT wimol amfd A 10R8 LATEMRAICWENE Gjssoivgd in DPE (3rrhL) Ghe tredtgdRERNT ADECA-

2(10), 3, 5, 8- Elﬁiﬂ%ﬁuﬁ%ﬁo W -0 &fhol). The resultih& yebw inRErd iR stfRdahe4s
descri bed in Exa

Co e el esl 5. ThH o oyl %efzﬁ%%%"f%\? § BftisousoRaTiqy sppian. Ater,gtripa 20 |

tert-butyl @inuées the miire was extracted with CH,Cl, (3 x 30 mL). The organic layer was dried
15 through a cofton plug then concentrated to a orange-yellow oil (255 mg, 86%).

W

B) 4-Acetyl-10-aza-fricyclo[6.3.1.04ldodeca-2(7),3,5-triene-1 O-carboxylic acid fert-
- butyl ester :
1-(4-Acetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-trien-10-yl)-2,2, 2-trifluoro-

20 ethanone (1.3 g, 4.37 mmol) and 37% aqueous NH,OH solution (10 mL) were stirred in MeOH
(30 ml) for 3 hours, then concentrated and azeotroped with MeOH (2 x 50 mL). (This product
could be converted to an HCI salt directly: see the next example.) The resulting product was
stirred in 1,4-dioxane (20 mL) and treated with saturated agueous Na,CO, solution (5 mL). To

_ this was added di-t-butyldicarbonate (1.91 g, 8.74 mmol). After stirring 2 hours, the reaction

25 was treated with H,O (50 mL), extracted with CH,Cl, (4 x 30 mL), dried {Na;SQ,), filtered,
concentrated and chromatographed to provide an oil (1.3 g, 100%). (TLC 40%
EtOAc/hexanes Ry 0.56).

o C) 1«1 0-Azatricyclo]6.3.1.02l)dodeca-2(7),3,5-trien-4-yi)-1-ethanone hydrochloride

30 4-Acetyl-10-aza-tricyclo[6.3.1.02'7]dodew-2(7),3,5.trlene-1O-carboxylic acid tert-butyl
ester (180 mg, 0.63 mmol) was treated with excess 3N HC! EtOAc and warmed to 70°C for 1
hour then concentrated and dissolved in a minimum of MeOH. The resulting solution was
saturated with Et,O and stirred. After 18 hours the white crystalline product was collected by
filtration (81 mg, 54%). 'H NMR (400 MHz, DMSO-dg) 3 9.75 (br s, NH), 7.89 (s, 1H), 7.88 (d,

35 J=8.0 Hz, 1H), 7.74 (br s, NH), 7.44 (d, J=8.0 Hz, 1H), 3.33 (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 m/e 201 (M"). mp 198-202
°C.




neopentyl am ne were converted to the title conmpound. [err]H NVR (400 MHz,
DVBO-d[err]) [err] 7.31 (s ,1H), 7.27 (s ,1H), 7.02 (brs,, NH), 4.41 (t,
J130Hz 2 3.90 (s, 3H) 3.47-3.26 (m 6H), 2.20 (m 1 , J=1
1.5 He, F%IOQEP%‘%‘ 9H). t-Boc precursor APC NS mie 384. ;Q’ﬂ’fﬁ’g'glzsgy
1)[err]] rrp >250 C. EXAMPLE 25 -63-

6, 7- DI METHYL- 5, 8, 14- TRI AZATETRACYCL( 10. 3. 1. O[ err]. O[ err] ] HEXADECA- 2( 11), 3,
5, 7, 9- PENTAENE HYDROCHLORI DE (Based on the foI | owi ng procedure: Jones, R.
G ; MlLaughlin, K C Og. 30 Syn. 1963, 4,824. b) Ehrlich, J., Bobert, M
T. J. Og. Chem 1947, 522. ) : 'EXAMPLE 35

4, 5- Di am no- 10- aza- t1mm¢mc[fﬁmsi1@W0ﬂ3®0ﬂmﬂﬂé’mmmamwmoﬁmar boxyl
ic acid tert- butyl .

(5.m). To this but . slolvis
for 2 hours. Trﬁﬂeactlon was cool ed to roomterrperature and extracted with

Et OAc (3 x 40 m). THae-AceyrtinaesirieycRms. 10 1dodeta-2AB,53Fen-WRARHEIR-Whiddf-H err] O

o R e N B AL i e
di ssol ved i n 2N\weRestimed R 'zlﬁ_o)mla\ﬁﬂd Wermee i 403C foe$ bours: Ghe misturel wastceeled tohen

concentrat ed. Raérh Yenipafature; Bieh &aatémﬂmmwsahd Me]sp mp\mféeﬁlna) aMa istirfedrzavder
(50 ng, 43%. (JLC {,

'55. 5 [err] ")°“§5 g 'ESEE&Q F“?fl"é“o‘"%so o ﬁ% ‘IYRQ‘ '?%9 aguepys g‘h’g?s sg'ﬁé”‘] ) .10
(d, J=12.5 Hz, (69 mLptheyextractedsith ERO 24 x (490""'-1 HThe orgarke leyer was wasl@d jsaturated) |
t- BoCc precuns Oratﬁ%’\ NMJE OlsBlutidA €3 344 ralYthen 35}15 bjsb,), Mh&o&@enﬂated to afford

E 8, 14- TRI AZATE;I;' oxl?Yg‘gng“B) i?h_(]: E%A% A 1)88[ err] HEXADECA— 2(11), , 7, 9- PENTAEN

B) 2,2,2-Trlfluoro—1-(4-hydro;y—1O-aza-tricyc!oLG.SJ.Og'Z]dodeca-2(7),3,5-trien-1Ojﬂ)-
ethanone
20 Acetic acid 10-triflucroacetyl-10-aza-tricyclo[8.3.1.0%"[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 mi) for 48 hours. The mixture was concentrated, diluted with H,O and extracted with
CH,Cl, (3 x 20 mL) then dried through a cotton plug. Chromatography on Silica gel provided
pure product (420 mg, 54%). (TLC 5% MeOH/CH,CI, R, 0.44). 'H NMR (400 MHz, CDClLy) &
25  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 (br s, 1H), 3.09 (m, 1H), 2.38 (m, 1H), 1.97 {d, J=11.0 Hz, 1H).

C) 10-Azatricyclof6.3.1.0%Ydodeca-2(7),3,5-trien-4-ol hydrochloride
2,2,2-Trifluoro-1~(4-hydroxy-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y)-

30 ethanone (50 mg, 0.184 mmol) was dissolved in MeOH/H,O (3/1, 5 mlL), treated with
Na,COs(s) (40 mg, 0.362 mmol) and wamed 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 2 minimum of MeOH

35 which was saturated with Et,O and stirred. After 18 hours the white crystaliine product was
collected by filtration (10 mg, 26%). "H NMR (400 MHz, CDOD;) § 7.16 (d, J=8.0 Hz, 1H), 6.80

. (d, J=2.0 Hz, 1H), 8.72 (dd, J=8.0,2.0 Hz, 1H), 3.32-3.28 {4H), 3.09 (dd, J=14.5,12.0 Hz, 2H),
2.32 (m, 1H), 2.03 (d, J=11.0 Hz, 1H). APCI MS m/e 176.2 [(M + 1)*]. mp 308 (dec.) °C.




10 HYDROCHLORI DE A)

1-(4,5-D am no-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2,
2,2-trifluoro- ethanone

1- (4, 5- Di ni W@99813%za-tricyclo[6.3.1.0[err]]dodeca-2(7), 3, BCVB#MEIY. y| ) -2,
2,2-trifluoro- ethanone (3.0 g, 8.70 mmgy) was hydrogenated in MeOH (30 ml)
under H2 (45 psi) over 15 Pd(OH)2 (300 ng of 20 % C, 10%Mm ). After 2.5
hours the reaction was filtered through a Celite pad and rinsed with MeCH
(30 m). The solution was concentrated to a |light brown oil which
crystallized (2.42 g, 96% . (TLC 10% MeEXMMBMHESSr ]| Cl[err] Rl err] 0.56). APC

MS me 286.2 [(M +7-Fd|)55'ﬁ%-3—bﬂ%}33%¥§ﬂﬁﬁ[&b[bl@31%ﬁ—o PENT.

1-(5,8,14-Tri azat etTacycl of 10; - Ol errTexat !i'm—“z\?'%é)' 3,5,7,9-pent
aene)- 2, 2, 2- Eﬁ@&ﬁ&&ﬁm—" CHLORIDE

1-(4,5- Di ani no- 10- Ay A-(t-AcetylSthydiroxy310Bzd rieyciole] hontemieds-X7) 33-therk-101y6:2;2]2-
0-yl)-2,2, 2-t tdalididl@honet Nanone (500 nyg, 1 75 mmol ) was stirred in THF (2

m). This mi xturewas 1T eat ed W|th Her oxal sodium

bi sul fite ¥dditi onA‘i?B‘hﬂ‘(ﬂr Hitrifupepacatyd °[6§19%]WF'§(7¥%§¥P32'5'V' ef8rred at-
55 [err] C for (Bboagrmsﬂmmo!jﬁlvasanmmnédmmmm1OQDTminma) sdndommiedng e70e¢ fof 2 and
extracted wt r hed
with Herr]O P%ﬂ G@ ré‘w%so aH%& ?nd err r §U Q@‘F&uﬂkﬁ%ﬁ ks éél@?at ed
and chr omat ogWibE©OA4C 8rf died (NasSQub | Chromatoaip |’36I%ﬂ‘° ap of (WF'SeZ“r&t}v@‘éF 10499 ny,
60% . (TLC 25%&1@4&/%@0@%5{[@0@6@25&)05, 0.5H), 1524, ®%H;.7.53Qs, 1H), sas (s,O :
5, 8, 14- Tr'%zagﬁ)t. L35V 10, 3%1 Im 118l $6d dn, NS854 P EXRN SR (sl Hhy, 318 (nd 1P, PENL @€N

e hydrochl ori
1- (5, 8, 14- Tri 2a{rat!HadPE (5182 HZ.8Hkr r] . O[ err ] ] hexadeca- 2(11), 3, 5, 7, 9- pent
aene)-2,2,2- trifluoro-ethanone (320 ng, 1.04 rrrml) was slurried in MeCOH

2.0 n dt ted th Na _ 0
Ezomga%e o Ler 1 1553 Fihdro-4- 5408 Sloleshyfl. peSd. |

concentr at ed, M&HQZW@MMMM% extracted with
CHerr]d [mr r] (3 %(4dAetyl-g-hydiing 10-aza-tricyclo]6.3.1.0*"|dodeca-2(7),3,5-trien-10-y1)-2,2,2-

trifiuoro-ethanone (190 mg, 0.605 mmol), hydroxylamine HC! (99 mg, 1.21 mmol) and NaOAc

(118 mg, 1.21 mmoal) 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-diazatetracyclo[9.3.1.02%. 04¥pentadeca-
2,4(8),6,8-tetraene-ethanone _

The above ail, 2,2,2-triflucro-1-J4-hydroxy-5-(1-hydroxyimino-ethyl)-10-aza-
tricyclo[6.3.1.0%"ldodeca-2(7),3,5-trien-10-yl}-ethanone (177 mg, 0.54 mmol) was stirred in
30 DCE (3 mlL), treated with triethylamine (0.4 mL, 2.8 mmol) and acetic anhydride (Ac,0) (0.3

mL, 2.8 mmol) then stirred 18 hours. The reaction was treated with H,O and extracted with

EtOAc. The extracts were dried (Na,SO,), filtered 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 mmol).

_ After stirring 18 hours, additional 60% NaH in oil was introduced (33 mg) and the mixture was

35 stired 2 hours. The reaction was quenched with H,O (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,SO,), filtered and concentrated and chromatographed to provide an oil (40%
EtOAc/hexanes R; 0.56).




organic |layer was dried through a cotton plug and concentrated to give a
light yellow oil (183 ng, 83% which solidified upon standing (np 138-140

O . This rraterl di ssolved in MeOH (10 nL), treated w't t OAC
(3 m), conce (t 3’?%§and azeotroped with MeOH -56- 5 (2 gcgyknﬁdltg
give solids which were recrystallized fromMeOH/ Et[err]O to afford product
as a white solid (208 ng, 97%. (TLC 5% MeOH CH err]C[err] (NHerr])
Rlerr] 0.26). [err]H NVR (400 MHz, CDlerr]OD) [err] 8.94 (s, 2H), 8.12 (s,
2H), 3.70 (n% 3.54 (d, J=12.5 Hz, 2H), 3.35 (d, J=12.5 Hz, 2H), 2.49
(m 1H), 08 (d, JllOHz 1H. GCVs me 211 (Merr]). np 225-230
[err]C. 10 D) 7-Methyl-5-oxa-6,13-diazatetracyclo[9.3.1.0%%&%-2,4@),6,9—@&%%
14- METHYL-5, 8, 14, TRl TETRACYCquo 3.1.0[err].0O[err]] HEXADECA- 2(11),3,5,7
, 9- PENTAENE HY

5,8, 14- Tri azatetrac y‘é‘i“ﬁ'[‘gl@e gethogy ¢aserived) nkxampig 8Cq &2 22 oL -Methy-50xa 843t aen
e (207 ny, O.&&ataradytioad.ol P otfipestadecs-b, 4(37649mm%aﬁm-renmg coavertet ub iten (1

m.) and fornjxc [ “ﬂm@@! ction
wa)s pour ed ﬁ%t o&\%é:? ’é’é“j""ﬁh‘él’%%g%c E‘@ﬁ? 5 %mtaég? é%dl;v-\%a? ﬁé @%

The organic | ay@ﬂ"%dd?ﬂz‘é’dwb'%mwm%ddﬁ drangt E‘H’ s&ﬁﬁ’ citeb hf by thp white on
Silica gel to pemgstifhe produetl was\eoliaatet chy filtiatich (18.Smg; t1BY%! @Erailn MaQMR( @oorivHzand

treated with 3 f t t t d
recrystalli zedNPr gﬁ?’g@%{‘z‘*ﬁ%&? 1hzf3f% Sﬂ CIHA ébgg 56 t(Jyn ﬁ'g\/\féﬁ(j’?o
my, 27%. (2% W(ﬂﬂ[ﬁﬂf"}"@ WW?ZFM%M)] R[err] 20 O. 47) [err]H NMR
(400 MHz, C3¢l[err]) [err] 8.71 (s, 2H), 7.80 (s, 2H), 3.37 (br s, 2H),
3.03 (m 2H), 2.47 (m 2H), 232(m 1H), E}%A r s, 3H, 1.84 (d, J=1 1.0
Hz, 1H). APCl M5 nfe 226.2£M+1 [err]]~ C.

 4-(2-Methyl-2H-pyrazol-3-yl)-1 0-aza-tricyclo]6.3.1.02]dodeca-2(7),3 5-triene

hydrochioride and 4-(1-Methyl-1H-pyrazol-3-yl)-10-aza-tricyclof6.3.1. 0*‘dodeca-2(7),3,5-
triene hydrochloride _

20 1-(4-Acetyl-10-aza-tricyclo][6.3.1 .02'7]dodeca-2(7),3.5-trien-1 0-yl)-2,2,2-trifluoro-
ethanone (1.0 g, 3.3 mmol) and dimethylformamide dimethylacetal (DMF-DMA) (4.0 g, 33.6
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-trifiucroacetyl-10-aza-

25 tﬁcyclo[6.3.1.0217]dodeca-2(7).3,5—tn'en-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 regioisomeric products (130 mg,

30 68%). (TLC 50% EtOAc/hexanes R, 0.40).

The above oil (130 mg, 0.388 mmol) and Na,CO,(s) (82 mg, 0.775 mmol) 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

35 with 2N HCI MeOH, concentrated and recrystallized from MeOH/EtOAc to provide a 31
mixture of regioisomeric pyrrazoles (85 mg, 58%). (5% MeOH/CH,Cl, (NHs) R, 0.25). TFA-
precursor APCl MS m/e 336.2 [(M + 1)"1.




EXAMPLE 28 25

5- OXA- 7, 13- Dl AZATETRACYCLO 9. 3. 1.0[ err] . O[ err]] PENTADECA- 2(10), 3, 6, 8-
TETRAENE HYDROCHLORI DE A)

2,2, 2-Trif| Wer98B5131 4- hydr oxy- 5- ni tro- 10- aza-tri cycl o 6. 3. @B Hodeca- 2(
7) 3 5-trien- 10-yl)-ethanone

1-(4,5-Dinitro-10-aza-tricyclo[6. 3. 1. O[err]]dodeca 2(7), 3, 5- trien-10- yl)-2,
2,2-trifluoro- 30 ethanone (900 ng, 2.61 mmol) and pot assi um acet ate
(KOAC) (2.6 g, 26.1 mol) were dissolved in DVSO (10 nL) and warnmed with
stirring t®& 100 [err]C for 16 hours. TIHEXAMPKEBS e was cool ed and dil uted

W th F0 (50 M) 4 SereneskoASheArtdl O PapbRERRAAIEThEENE 25 ). The

organic layer was Washed witnh HerrJo (3 X err]Sderr]),
filtered and BYRUAMLONDG and purified by chromatography to give an oil
(575 nmg, 70% . ( TIAZ15454RHoro-1EaRMtyciBS10d daibiac(?)B)5-tiinetowy])-22 Htfjuoro- - 57- 5

B) ethanone (Based on Campai ne, E. Thom on, W. J. O Chem 950 2, 62
222Tr|fluoT'(TI—(( P2 ps"-azatrrlgc g 8err

3 2575. L Mbon. 10- Y GAINEHE 3203 KBSea P ren oY 22 RN
- (4- hydr oxy- 5mgi 21 emdlpwaw stirred mo@H,CbKﬁmB) aibd(hr@aeﬂ:ﬂtdt:ﬁmz&&(ﬁé,,&ﬁﬁm en-1 0-

yl ) - et hanone e 1,5%5{@ glerr]
at nosphere atf Afg rg%g\%ép %35 #ﬁkﬂ?nt% ours '*I I t%
through a Cel§ *@%é?é Hde’eﬁﬁe%r‘f‘ﬂ'ﬁé%*b oMn dfied Geoughya *Pﬁ%P'H%,a"%%.
(TLC 5% MeOH/ é&i{;antrat]aﬂoh&bur(}s7((m&-l[8¢%r(]mc 5![%:Eﬂo]Aclﬂex6|)es Re62)] H NVR (400 MHz,
CD[err] )1?[err] 667 59(m 2H) 412(m 1H) 3.73 (m, 1H), 3.73 (m

3.51 g |_2 % 94 (d, J105Hz 1H) .
GCIVS me 286 (M erB)mﬁ-dlchl ro-10-az tncyclo[631 dodeca-2(7) 3,5-triene hydrochioride

1-(4, 5-Dichloro—1 0-aza-tricyclo[6.3.1.0%")dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-
ethanone (570 mg, 1.75 mmol) was stirred in MeOH (25mL) and treated with Na,COx(s) (5 g.
47 mmol) in HyO (5 mL). The stirred mixture was warmed to 70°C for 4 hours, concentrated
20 :to solids, diluted with H,O and extracted with EtOAc (3 x 40 mL). The prbduct was extracted
into 1N aqueous HCI solution (2 x 40 mL) which was washed with EtOAc then neutralized with
saturated aqueous Na,COj, solution to pH~10. ‘Product was extracted with CH,Cl, (3 x 40
mL), filtered 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
25 concentrated, then dissolved in a minimum of MeOH and which was saturated with Et,0 and
stired 18 hours. The product was collected by filtration (210 mg, 45%). (TLC 50%
- EtOAc/hexanes (NH3) R, 0.08). 'H NMR (400 MHz, DMSO-dg) 5 7.58 (s, 2H), 3.33-2.97 (m,
~ BH), 2.18 (m, 1H), 1.99 (d, J=10.5 Hz, 1H). *C NMR (100 MHz,DMSO-ds) 5 141.02, 130.60,
126.58, 45.54, 40.55, 38.30. GCMS m/e 227, 229 (M"). mp 283-291°C.

J dodeca- 2(
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EXAMPLE 39
NNLDIMETHYL-10AZATRICYCLOB 31 nﬂmme@gsmmwowue
HYDROCHLORIDE
A) 10-Trifluoroacetyl-10-aza-tricyclo[6.3.1.0%dodeca-2(7),3,5-friene-4-sulfony!
35 chioride

1-(10-Aza-tricyclo[6.3.1.0%"Jdodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-ethanone (630
mg, 2.1 mmol) was added to chiorosulfonic acid (2 mL, 30 mmol) and stirred for 5 minutes.



2,2-Trifluoro-1-(5-oxa-7,13-diazatetracyclo[9.3.1.0[err].0O[err]] pentadeca
2(10), 3,6,8- 15 tetraene) et hanone (Goldstein, S. W; Danb .

Het. Chem 19W®998§131335 ) Fermontisrd
2,2,2-Trifluoro-1-(4-hydroxy-5-am no-10-azértricycl o[6.3.1.0[err]]dodeca- 2(
7) 3 5-trien- 10-yl)-ethanone (150 ng, 0.524 mmol ), trinmethyl orthoformte
(0.19 nmL, 1.73 mmol ), pyridinium p-toluenesul fonic acid (PPTS, 18 ng, 0.07
mrol ) and xyl enes (10 nlL) were conbi ned under nitrogen and stirred at 135 C

for 18 hours5 THEe Fibure was waanchedowitiice.: exiragtes withp EtQfic; dried] 8p,S0q), itrsed and

extracted with Gérckifrated Repravideran il B40g,B7%). (Tt MUECAYNexares R} ®153.d,
concentrated and purified by chromat ography to give an oil (110 ng, 71%.
(TLC 20% Et OAc/ hexanes R[ ey rj 0.40) D)

5- Oxa- 7, 13- di azat et r Byl NjN*~ Awmzﬁwﬂmﬂﬁtrae
ne 25 hydr ochl mcdlende
2,2, 27111 gy o-1-(5 Pihocksh A0 RYEIREY FRluea durl Elibhe LLFRA) | RRRLIEC

-2(10) 3, 6, 8- tetraene -
mL) and treat ed(3R0mg. R ol wasstirel i TigF mlmamvmlvythﬁﬁ%ﬂeewf]@ (16 ML) .
ghf tst 11 rr e?hmHE(V\ﬁéraomt%enﬂﬂurtbwseorﬁeﬁuﬁfed and\éMdnfatogfap ﬁéﬂ&fhﬁt tSilRh g6l (1.'1.@ 3004 I ds
I luted wi e 0 u
was extracted i %E&Maﬁ@%ugﬁm? I'g‘"é(‘)% L'{]OFLZ%A%'Q 84}& ;Lﬂ‘f \R%te%% ngﬁ &d
with Et QAc t henMe@Ht(® ail) anddNRWPHH2 gib) ancoatised tfkpuitsy SThajafixtyre ]Nwmf]tfa@d> laod i on
E &a FH~1 ?Sthfs ]péiﬁihlé‘ﬁed%ﬁ VRBHI(HG trﬁ?éﬂrewlttnb oﬂ%ssél@edﬁn ﬂ@oﬁbhd trééfeblwi{h 3N HC g
err err [ a a _ge r.oauce
an oil. (TLC 5%)'5&%"&?&]8%%‘#“? Fg ‘Eﬁsg‘ "%W 0?[]?5‘% o e ety
di ssol ved i n Me&kRPandistirpd i hayrsyThéprg CHGS cE!eetqé by titratipn aqm\!mte:PBWder (163 mg,
ﬁoncent r .atA ?f' S6o%). ﬁ‘ﬂ.CHU%?AMCH}G@(?ﬂa) &H.&n."hNMReAth, f@fa dast‘éﬁ@?di RHEEDUL) &
exanes. er ou , P | | ,
63% . Lerr]H ka%a2605%4;4?%[%?%3%1%51@% §aPt prt2d Ak 85, 457 gD
7.65 (s, 1H)20 3J=1R.527 Hz pH), 289 60 6KNR-4B i, 1), 209 (eou-m&m, 1).FEC NUR)(100MHE7 (m
1H), 2.15 (d, Jebt,Ps s 43l fe.16ARE3 75)VE6.67, 26.88,14203, §94d, 37,89. [GUMT bve 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, 6H), 2.22 (m, 1H), 2.04 (d, J=11.0 Hz, 1H). GCMS m/e 266 (M*). Anal.
Calcd. for Cy3HigN,O.HCE: C, 51.56; H, 6.32; N, 9.25. Found C, §1.36; H,6.09; N,9.09.

Q)
2,
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EXAMPLE 40
4-(1-PYRROLIDINYLSULFONYL)-10-AZATRICYCLO[6.3.1.02iDODECA-2(7),3,5-
TRIENE HYDROCHLORIDE
The pyrrolidine analogue was prepared from 10-rifluoroacetyl-10-aza-
30 tricyqlo[6.3.1.02‘7]dodem-2(7),3.5-triene-4-su!fonyl chioride (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 Ry 0.65). *H NMR (400 MHz, CDCly) 5 7.66 (d, J=8.0 Hz, 1H), 7.64 (s, 1H),
36 7.37(d, J=8.0 Hz, 1H), 3.30-3.15 (m, 8H), 3.00 {m 2H), 2.39 (m, 1H), 1.98 (d, J=11.5 Hz, 1H),
1.72 (m, 4H). C NMR (100 MHz, CDCl,) 5 146.91, 144.08, 136.65, 127. 90, 124.18, 122.36,
50.43, 47.87, 46.80, 46.63, 42.11, 39.63, 25.10. APC! MS m/e 293 [(M + 1)*]. (data HCI salt)
'H NMR (400 MHz, DMSO-dg) 8 9.78 (br s, NH), 8.1 (br s, NH), 7.73 (d, J =1.5 Hz,1H), 7.66




-58- 5 EXAMPLE 29

6- METHYL- 5- OXA- 7, 13- DI AZATETRACYCL( 9. 3. 1. O[ err] . O] err] ] PENTADECA-

2(10), 3, 6, 8- TETRAENE HYDROCHLORI DE A) 2,2, 2-Trifl uoro-1-(6-nethyl

5- oxa- 7, 13- Woasetr acycl o[ 9. 3. 1. 0[err].0[ err]] pent adeca- PCT/IB98/01813

2(10), 3, 6, 8-tetraene) - et hanone 10 68-

2,2,2-Trifluoro-1-(4-hydroxy-5-am no-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(

7),3,5-trien- 10-yl)-ethanone (150 ng, 0.524 mmol), triethyl orthoacetate

(0.34 m., 1.83 mml), pyridinium p-toluenesulfonic acid (PPTS, 20 ng, 0.08

Enrml % Ca]pd SXISemﬂs&o.ﬂB Ha] 3H), %835, 088D Ha o), WBY o1 @‘%M.Q@tﬁrﬁm?‘ﬂ'ﬁ. 54 (g(ﬁ@h.?t %gg
err or : r kup YA} ri,fLcation ampl e

provi ded t he ![-I?'? r\éﬁbsg ou defgé%g,&ézg@’ Rﬁla_[%’ a@’ #°raé'3H’°N2&§'CI'DZMe°H: C, _

6- Met hyl - 5- ox#07; HBA] fé'{‘e’f‘&“%?vrcg@PiQ'!-%.lecﬁ-@r r].0[err]] pentadeca-2(10), 3, 6

,8-tetraene hydrochloride 2,2,2-Trifluoro-1 -(6-nethyl

5-oxa-7,13-di azatetracycl o[ 9.3.1.0[err] [£1{ pent adeca-

2(10),3,6,8-tetraene)-et hanone (90 ny, - ” ) was stirred in MeOH (5

m) and trBated 213 B0 0 TIRENTARECA-229(B), BTRIEN-6-GNEY er r] O (2

m) . |T'h§ st g_rmmkom-}ma_ hIDE (mstmemﬁrﬁﬁsgnd Was3feplaRA idiswihgthe frobddfes de%g&?h_%)“ r%ed

to solids, di t > a c t t QAC X : e

sol uti on was Ja%"@g %Néjﬁ@@iﬁswégﬁcg'ht aé'ges?f, Hgﬂd\lggﬁg'oﬁﬁ? %ré%ﬂ@ﬁ“&% lica .

gel to productleysinl®aito™ Iqogeca-2{1)Ipiienp Grqriaoxyll @ri tertrbjity| aster es arj quiblenttd 0. 18) .

[err] H NVR (fanedthbagon) pefiy) Onoldtyy, "HCRIIR] (@00 Mblz, [DMSDkdgY s 46144 &; N Tb.es (or26 (S

1M, 3. 0542 9B B 127 15s fh, 6518 1F), 5%1 (2550 1 2%, S50 Py oy 583 (M

1H), 1.98
{m, 2H), 2.12 (m, 1H), 1.95 (d, J=11.5 Hz, 1H). APCI MS nve 215.2 [(M + 1)"].

EXAMPLE 42
6-OX0-5-OXA-7,13-DIAZATETRACYCLOI[9.3.1.041% 044 PENTADECA-2(10),3,6,8-
20 . TETRAENE HYDROCHLCRIDE (For references, see: Nachman, R. J. J. Het. chem. 1982,
1546.) '
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 (317 mg, 1.11 mmol) was stired in THF (10 mL), treated with
- carbonyldiimidazole (269 mg, 1.66 mmol) and warmed to 60°C for 18 hours. The mixture was
25 concentrated, diluted with CH,Cl, (50 mL) and washed with 1N aqueous HC! solution (3 x 10
mL). The organic layer was dried through a cotton plug, concentrated and chromatographed
on Silica gel (50% EtOAc/Hexanes) to provide an oil (130 mg). This material converted to the
titte compound by the methods described in Example 9C. 'H NMR (400 MHz, DMSO-dg) &
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
30 (brt, J=9.5 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-TRICYCLOI6.3.1.02DODECA-2(7),3,5-TRIENE
HYDROCHLORIDE (See Grunewald, G. L.; Paradkar, V. M.; Pazhenchevsky. B., Pleiss, M.
35 A, Sall, D. J,; Selbel, 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-6-triflucromethylbromobenzene. 'H NMR (400 MHz, CD,0D) & 7.67-7.50




25 (d, J=10.5 Hz, 1H). The oil was dissolved in MeOH and treated with 3N
HCO EtOAc (4 nlL) then concentrated, stirred in a mninumof CHerr]d[err]

and saturated with hexanes. After 18 hours, the product was b
filtration (POMPSI3L3% . APCI MS me 215. 2 [(M+ Dferr]]. r?p%qjgjggsg&%q
EXAMPLE 30

2- FLUORO- N- ( 5- HYDROXY- 10- AZA- TRI CYCL( 6. 3 1 O[ err]] DODECA- 2(7), 3, 5-

TRI EN- 4- YL) - BENZAM DE HYDROCHLORI DE

2,2,2-Trifluoro-1-(4-hydroxy-5-am no-10-aza- trlcyclo[6 3.1

0[ err]] dodéca(:ﬂ()@‘iﬁib& ) 349-3.42(ny 24}, éﬂﬁ@nﬂﬁé 28516 (my 2H2.82¢n, tHH RN (d,

2- 1;: S?E?Sﬁrzowrﬁrﬁ Az, '1 > AP 8 rﬂ)e,zzé)z?ﬁr Wg; saftPm 275217 °C. AnaFIICziﬂcr?efo 0. 046
ﬁ{ 0. 576 ml?rol) Meﬂi&'ég’gﬁ(‘%%ﬁ% ENC% Fﬁ‘g’&%u%ﬁ@ %459% ¥-and stirred

at 135 [err]C for 18 hours. After 24 hours, additional PPTS (50 ng) was
added and the material stirred at 135 [ergx]\ﬁp{@&‘; an additional 24 hours.

Wor kup as apove proyided cr [ 5, 0 0. 375 mpol) _whi ch was
-59- 5 con& ned wi £ “‘M%ﬁ%% B 2O3AHNENE  \eOH (5 L)
and H err] O (2 HYDROGHUORBE: ed to reflux. After 3 hours, the reaction was

cool ed and dil uted \Mt 1% M@r&{ 4&#1@%%%{%&&&?%&&@%@[ r k—gdLQWJ%&%-Pﬁr_ .40
m), dried throuah ne

impurity (5% err] (NH err])). The crude material was treated
wi th excess 3N HCl [Ei€Agc). anBuriinser; BNE.r/admeel, Cheme oo 1978048\ 253-76h Paquette,iLAum of

MeOH and thﬁs Sf&owenfmws@ﬁwl% AsﬁkMErabﬁé}'n wo& hsﬁté’sosﬁa%ﬁ' rred. After
stirring 4 ho

urs the product was e flltratlon(
Cer ] H RVR (400" Mz WeBBSSUR s @S py 55 napofere s i gt Apod L. 7. 23
(m 2H), a flame dried 2L 3 neck round bottom flask equipped with a non-equalizing addition funnel
with a N, flow adapter, magnetic stirrer and efficient condenser equipped with a N, flow
adapter. The flask was stired and warmed to reflux by a removable heating mantle. 2,6-
20 Difluoro-iodobenzene (0.3 g) was added followed by of 3N EtMgBr in THF (0.3 mL). The
addition funnel was charged with an intimate mixture of cyclopentadiene (24.24 g, 367 mmo})
and 2,6—diﬂuoro-iodobeqzene (88.0 g, 367 mmol). Small 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
25 addition of the contents of the addition funnel. The reaction was then maintained at refiux for
~1 hour (no SM by GCMS).

The reaction was cooled to room temperature and quenched with H,O (200 mL)
followed by agqueous 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

30 NaHCO, solution (150 mL), dried (Na,S0O,), filtered through a Silica plug with hexanes rinse
and concentrated to an ofl (70 g). Chromatography on Silica gel eluting with hexanes
provided two lots (9.0 and 21.0 g), which contained primarily 5-iodo-1,4-dihydro-1,4-methano-
naphthalene. (TLC hexanes R, 0.63).

B) 5-lodo-1,2,3,4-tetrahydro-1,4-methano-naphthaiene-2,3-diol

35 5-{odo-1,4-dihydro-1 ,4-meﬂ1ano-néphthaiene {20 g) and N-methyl morpholine N-oiide
(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, florisil (5
g) and saturated aqueous NaHSQO, solution (3 mL) were added and stirred for 1/2 hour. The




6.82 (s, 1H), 2.99 (m 4H, 2.78 (m 2H), 2.35 (m 1H), 1.96 (d, J=10.5 Hz,
1H). APCI Ms me 313.1 [(M+ 1)[err]]. np 125-130 [err]C (subl.). 15
EXAMPLE 31 4- CHLORO 10- AZATRI CYCL( 6.3.1.0[ err]] DODECA-2(7), 3, 5- TRI ENE
HYDROCHL ORI B 993511 ( 4- Chl oro-1 PCT/IB98/01813
0-aza-tricyclo[6.3.1.0[err]]dodeca-2(7) g 5-trien-10-yl)-2,2,2-trifl uoro-
et hanone Copper(l)chloride (Cud) was prepared as follows: CuSCIerr] (4.3
g) and NaCl (1.2 g) 20 were dissolved in hot Herr]O (14 nL). sodium
bisulfite (NaHSO err]) (1 g) and sodi um hydroxi de (NaOH) (690 ny) were

di ssol ved i5n hiixeure W43 fitstediihjoughaiCelitbCad ahdthé fitaté dncahfritdd & 6 Ard wART S

m nutes. The 1. she JH water.
1- (4- A no- 1 gg@g‘gﬁ%gr ?’é%@é@"f%ﬁﬁﬁéﬁﬁ&@ ?f;‘ &t gt o ?ﬁa'éﬁqﬁ%a

0-yl)-2, 2, 2- t FiOAcipreyideayplion splid (13%)-1AFCI NIS 76303 YMudE - di ssol ved in Herr] O

(2 nl) and concent CatoddnCl-iogm1 0dza aritydo[@H 1. oﬁjghg@;ﬁslﬁkw to 0 C and
treated with a sol LI i H.err]O -
(1 nlL) dropw se. T%Fotb(ﬁqlz ﬁ‘?wdm soH’%'fog‘ﬁ‘vvas ag Q 9?)?(5'2"'3@[’ ]
prepared &9 dESNBNGHEQ %W@ vigorogsly fifiey 0 dishlorostharen@h mlbandHdiO @5Imid them (2 i)

over 10 m nut eeatddyith seliuni periodate (6.5 620 ©6mol).T After 1t SIdlirk, ithtOaye Y wird Qﬂaﬁéﬁa war med

to 60 C t

ext ract od it AR @ﬁ%“%@ﬁ%%“ﬁf?cﬁ% a8 b8 DR ERE i aves e _

sol ution was Yeshebwid:Qrtx dMbting fesgtion dp W*UP‘F'd%@P%Wamhseweﬁ.tt@nwht hr ough

a Silica pad *samwtemquembmelmmﬁmr(m ®L)i The GlgaHid IB@r whd diie® BIGubH Qéa{ohgmgnes to

gl \C/:ﬁl gpomlg gérgds?egﬂdw it gﬁme (g’err 2é’o0 e'g%{) aﬂ’ ﬂrreg foézn}'qugﬁéheﬂ)fa?sf)egﬁ? ori de

1- (4- Chl or o- 1'o@n3 Wﬂ"ﬂ%}cﬁ'ﬁsa'“ nwas paded pyed o#fbiminutey to p vigorgusiystiged. cpoled

?éﬁh) -2, 2é222(oi°bo tndduee ofNRHBEIACR(18TZ2 4,480 rmidol) i cﬁr(z A50M)). AT Nﬁﬁ«aﬁ WaJ err]
wer e at

-refl u>r<rg After- Eiﬁogutrhgn1 rse(sﬁ'ged%n)]noﬁ/g%m?[f&ri 95 +|%d\q+‘ rewasﬁﬁ'ef‘ﬁ' ﬁé&%r t hen

extracted wi t Ryt @A&q"&?ﬁ’sﬂa@ﬂ")‘m’tﬁ' PRty rogy @F?‘] for(l dipyr] then the) lpyerscwerand

concent r ai2ed $eparatey @hd. thes aqueous layer was extracted with CH,Cl, (3 x 50 mL). The combined
organic layer was washed with saturated aqueous NaCl solution (50 mL), dried through a
cotton plug and concentrated. Chromatography on Silica gel provided an oil (6.3 g, 61%).
(TLC 5% EtOAc/hexanes R, 0.10). 'H NMR (400 MHz, CDCl) 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
25 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, 4=10.5 Hz, 1H). APCI MS m/e 376.0
(M +1)7).

D) 10-Benzyl-3-phenyl-10-aza-tricyclo[6.3.1.02Y{dodeca-2(7),3,5-triene
(For a discussion, see: Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457-
30 2483.)
10-Benzyl-3-iodo-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene  (375.3 mg, 1.0
mmol), potassium acetate (785 mg, 8.0 mmol) and phenyl boronic acid (183 mg, 1.5 mmol)
were combined in 10/1 EtOH/H,O (5 mL). The mixture was degassed (3 vacuum/N, cycles),
treated with tetrakis(triphenylphosphine)palladium(0) (67.5 mg, 0.05 mmol) and warmed to 90
35 °C for 18h. The reaction was cooled, diluted with H,O and extracted with Et,O (3 x 50 th).
The organic layer was washed with brine (50 mL), dried (MgSO,), filtered and concentrated to
provide an oil (180 mg, 55%). (TLC 4%EtOAc/hexanes R; 0.18). GCMS m/e 325 (M)".
E) 3-Phenyl-1 O-aza-tricyclo[s.s.1.02-'1Modeca-2('()J3,5-triene hydrochloride




oil. The crude material was treated with excess 3N HCI Et OAc and
concentrated, then -60- 5 dissolved in a mnimumof CHerr]C[err] and
the solution was saturated with hexanes and stirred. After SidyihbdAfisd hours
the product WER%HBRlected by filtration (155 ng, 42%. [err]H NVR (free
base) (400 MHz, CDCl[err]) [err] 7.15 (m-78H), 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).
[err]H NMR (HCl salt) (400 MHz, DVsO-d[err]) [err] 7.30- 7.20 (m 3H),

3.30-3.15 6 2. 37 1 . APCl M5 me 194.1
10 [(M+ (1?[ er lr_?] Wg(:bg]mhg;? 10-32a—tncyéo[63 1. 0217]dodeca-2(7),3 |5_|)-tneme was converted

10- AZATRI CYCLGrfto ‘theltite~ompotrddClifiiting e7 tonditions T iisEri¥ed - il LExample ZDYAN.OH0%
HYDROCHL ORI DE

(2 odo- 10 2 BRPHGE B 5 o o i b 00 M SO 074015,
i fl uoro- et han(ﬁtﬁ.tig_ﬂ(brs H), 3.01 (m, 2H), 2 (d J-—130Hz 1H), 2.72 (dd, J=10.5,2.5 Hz, 1H), 2.63

(]fll Am no- 10 amxﬁwg)zcslm[ﬁn?e:ﬂ:@{ ) 1.9d@draas a¢, AH). QPEtMSIn%lzs"s&%M 05'@2, 2;jt
rifluoro- | r an
concentrat [E‘grr '& pezre'r 65 |%%ﬁl’€hﬁ'ﬁk’¥ lcgaﬂae%kgetﬁ f eat ed
with a sol utloﬁowﬂ%wﬁmﬁwﬁaﬁ Ntﬁ@‘(NaNCJZ) (140 ng, 20 2.04 mol) in
Herr]O (2 nL) dropwi se. Potassiumiodide (460 ng, 2.78 mmol) in 1N
Herr]SJer] solution (0.5 n.) was added gé@ﬁ!é& m nut es (reacti on becones

dark red). The resulting solution was wa oom t enper ature and
stirred 18 hours. TBHYPRAOXY{1AZAIRICYGEAISRADIPODEGHUNT.EFRIENEND wat er ( pH
2.5) then et r avorocwLddDEt OAc (4 x 30 nL). After dry| ng (Na[ferr]SOerr]),

the solution was Ti1(qhed A COn e o3l S it e, Y Qe Lb i SR, VoS
10—Benzyl-3-|odo-10-aza—tncyclo[6.3.1.027]dodeca-2(7),3,5-tr|ene (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 mmol). After 10 minutes, tri-isopropylborate
20 (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 concentrated. The residue was dissolved in 30% Et,O/hexanes and extracted with 1N
NaOH aqueous solution (4 x 50 mL). The combined aqueous basic layer was treated with
concentrated HCI o achieve pH 8 and extracted with EtOAc (4 x 25 mL), dried (N2,S0O,) and
256 stripped. Chromatography on Silica gel eluting first with 3% EtOAc/hexanes to remove non-
polar components, then with 5% MeOH/CH,Cl, provides the title compound. (TLC 25%
EtOAc/hexanes R; 0.60).
B) 10-Benzyl-3-hydroxy-10-aza-tricyclo][6.3.1.02Hdodeca-2(7),3,5-triene
10-Benzyl-3-boronic acid-10-aza-tricyclof6.3.1.0*Jdodeca-2(7),3,5-triene (140 mg,
30  0.48 mmol) dissolved in THF (5 mL) was treated with N-methyimorpholine-N-oxide (64.5 mg,
0.48 mmol) and brought to reflux for 1 hour. The reaction was concentrated and
chromatographed on Silica gel to provide product. (TLC 25% EtOAc/hexanes R, 0.18). 'H
NMR (400 MHz, CDCl,) & 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
35 (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)),




25 chromat ographed on Silica gel to provide a yellowoil. (260 ng, 37%.
(TLC 30% Et OAc/ hexanes Rlerr] 0.70). (A 5.4 g scale perforned as above
yielded 5 g, 67%. B)

4-1 odo- 10- aW@ 98By c| o[ 6. 3. 1. O[ err]] dodeca- 2(7), 3, 5- t ri endRCRIBE MBIy i c
acid tert-butyl ester 30 72-
1-(4-1o0do-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2,2,2-t
rifluoro- ethanone (5 g, 13.1 mmol) and 37% sat urat ed aqueous NH err] CH
solution (50 nm.) were stirred in MeCH (250 nml) for 2 hours then
concentrat & and €edHydped0oard-FicybblBld. 1 dodbdd-211) B,5-t1dne hydeschbolideNd pPr oduct
was stirred in 1, ' ok yrat;

Na[ err] CJ er r']r| Soﬁgﬁ‘*%ﬁ?g‘%ﬁi ) To@ﬂ?[%é'aigiﬁg%%ﬁb?g’%"f%t(‘&%d'i"%a?'g%nat e
(5.71 g, 26. 2MRALVGS corysriay it the fitle rompaind by the spatheds descrited it Exsmplact®. tH eat ed

\(M.l\ltagsggl)er r % OI KMB (0 MHz 2GR B 718 ¢dde d=8.0, 28 HL MHE 6184 (@, D€ s iz, (éﬂ) %.78Q, ULa.0 TE E: i (2380/
, fi n S a,ge 0
Et QAc/ hexanes z‘?}[i gpa%@f‘%gﬂ%?g%ﬁg? égg 32%?@?%5§%f23ﬂ§,93dqg3%‘1_{2|d 'Sz é'%z £%é _

C) 4-ano- 18- fb%fﬁ%&%ﬂ‘a.ﬁ%-iﬂbp@?lr'\]'?m@dé@& M) $HG salh) mp@63-285-"Car boxy!| i
acid tert- butyl ester (Utilizing the Bxalmeds4glescri bed in: House, H O;
Fischer, W F. J. Q@ et e (2 &5 5 nmol ) and NaCN
(59 ng, 1.21 mol ) were 5 M - =5 to 150 [err]C
under N err] .H¥% ORIBE.curs in 20 minutes. To this was 10 added 4-iodo-1
0-aza-tricycl o 6. Ihd tifl] empbiralosagmepafed )by Ihé methbdscHBed Al EB3@MYIL 11CandCT d

tert-butylg eigéé:f]ng(,ﬁ%,@%u&o ﬁH@J&Lné'r% RivR éﬁo%:nﬁlz%ﬂcﬁ@g&ﬁ E&gkg‘ﬁﬁ-izgél-ﬁur’gz

stirred for urs at 150 [err he redcti on' was
with 50% sat F48r%tP @238 @ NHER 14 49, i1 ghHR1H). AREL MS tmée] 196.2 (M + 1) *). (HCI
salt) mp 301-303 °C. Anal. Caled. for Cy4H4F,N.HCI.1/6H,0: C, 56.30; H, 5.30; N, 5.97.

- Found C, 56.66; H, 5.41; N, 5.96.

EXAMPLE 47
20 6-ETHYL-5-OXA-7,13-DIAZATETRACYCLOJ[9.3.1.0%%% 0*8|PENTADECA-2(10),3,6,8-
- TETRAENE HYDROCHLORIDE '
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-
10-yl)-ethanone and propionyl chioride were converted to the fitle compound following the
procedures described in Example 30 and Goldstein, S. W.; Dambek, P. J. J. Het. Chem.
25 1990, 27, 335. 'H NMR (400 MHz, CD;OD) 5 7.64 (s, 1H), 7.62 (s, 1H), 3.48 (d, J=2.5 Hz,
2H), 3.41 (d, J=12.0. Hz, 2H), 3.20 (2H), 3.01 (g, 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
30 6-ISOPROPYL-5-OXA-7,13-DIAZATETRACYCLOI9.3.1.0%1%. 0*2JPENTADECA-
2(10),3,6,8-TETRAENE HYDROCHLORIDE
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclof6.3.1.0>")dodeca-2(7),3,5-trien-
10-yl)-ethanone and isobutyryl chioride were converted to the title compound following the
procedures described in EXAMPLE 47. (TLC 25% EtOAc/hexanes R; 0.14). *H NMR (400
35 MHz, CD,0D) § 7.65 (2H), 3.49 (br s, 2H), 3.41 (d, J=12.0 Hz, 2H), 3.33-3.18 (3H), 2.45 (m,
1H), 2.18 (d, J=11.5 Hz, 1H), 1.45 (d, J=7.0 Hz, 6H). APCI MS m/e 243.2 [(M + 1)*]. (HCI salt)
mp 249-251 °C.




w th 50% Et OAc/ hexanes (3 x 30 nmL). After drying (Na[err]SOerr]),
filtration and concentration the product was isol ated by chromatography (86
ng, 50% . (TLC 20% Et QAc/ hexanes Rlerr] 0.28). 15 D)

10- Azatri cycl WP&985131 0~2 7~]dodeca-2(7), 3,5-trien-4-yl cyani GETBo8/01813

hydr ochl ori de -73-

4- Cyano- 10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene-10-carboxylic
acid tert-butyl ester was treated with 3N HCl EtQAc (6 nmL) and warned to
reflux for 2_hours, then concentrated, dissolved in a mninmmof MOH which
was saturatefl with Et20 and stirred 18E¥MPUE4S 5. The product was col | ect ed
by filtration (49 nus-BENL-5-GXA-7,]3-DINKATETRACYOLDID.3 DbESpHpeNTADEGSr r] 9. 66

(br s, NH), 7.8§hklG e NE RvBRocHicRibEY 2H) . 7.49 (d, J=7.5 Hz, 1 H),
3.33-2.97 (m T : - J=11.0 Hz, 1H),, GCMS mie 184
(Merr]). np 268- 2733 HiMero-1gdyopxp:5-pining<] 0-aza-tricycol6.3.1.0*"|dodeca-2(7),3,5-trien-

3- (10- AZATRI CYCl0ifettiiindneO ard plehid@b¥tyTAhIZ{dé)webe EonVéetiNd the Yitle compytaidRsliowing2, 4-

OXADI AZOLE D%Fﬂu ol 1
4- Cyano- 10- |fjlg{a-tr c%hgggésfvbfdd err i o4 'ecHaNIgR'/“)m,oév,"-éz-’ tc P?oenﬁes-71?-(3'efr ’o&?ﬁ iC
acid tert-butyl Se¥ief-3§-58b(5Hy 4-2P (3 46 Wal2$tHz pid) 339 (drier?-q o 2h))3.18T0
this hydroxyl agHpesbyaresl16(d, der1EHE21HDAPG MS nvepd1)2 [and 1]80H (242 ng, 6.05
nmol ) were added and the m xture was warned 30 to reflux. After 45

m nutes, the reaction was cooled, diluted with Herr]O and extracted with
Et OAc. The organic |l ayer was dried (Na2SO4) and concentrated to afford a
yellow solid (110 ng, 0.35 mmol). This solid was dissolved in pyridine (1
m.) and treated with acetyl chloride (0.03 n_, 0.415 mmol) and warned to
100[err]C for 18 hours. The reaction was cooled, treated with Herr]O and
extracted with Et OAc. The organic extracts were washed with water and 35
saturated aqueous NaC solution, dried (Na2SO4) and concentrat ed.

Chr omat ogr aphy on Silica gel afforded product (50 ng, 0.15 mmol). (25%

Et OAc/ hexanes R err] 0.18). This product was treated with 2N HO MeOCH (10
m.), heated to 70 [err]C for 1 hour, cool ed, concentrated and




recrystallized from

242.2 [(M+ 1)[err]].

EXAMPLE 34

MeOH Et[err] O to provide product (15 ng). APCl M5 nle
-62- 5

1- (10- AZATRWOEBEIBE. 3. 1. O er r | | DODECA- 2( 7), 3, 5- TRI EN- 4- YL )PCIIBIYMISISNE

HYDROCHLORI DE A)
144- Acetyl - 10-aza-tr
trifluoro- ethanone

1- (10- Aza-tricycl of 6.

0- et hanone5(253 ny,

I cyclo[ 6. 3. 1. O[err]]éodeca 2(7),3,5-trien-10-yl)-2, 2, 2-
10

3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluor
1.0 mol) and Acd (@LAfasml, 10 mmol) were dissolved in

DCE (3 nL) and trea tedﬁ gouﬂ&&memlghlm_(AICI[err]) (667 ny, 5.0
elTo

mmol ). The resulting

over ice and saturated agueousRS"
the m xture was extracted with O
t hrough a cp
orange-yellow oil (255 ng, 86%:

| ayer was dried 15

W m xture was stirred for 30 m nutes then poured
HCO3 soI ution. After stirring 20 m nutes
err] (3 x 30 nL). The organic

en corfhentrated to a

y

4- Acetyl -10-aza-tricycl o[ 6. 3. R[err]]dodeca 2(7),3,5-triene-10-carboxylic -

acid tert- butyl est

er

1- (4- Acet yl - 10- az R tis wepaene (B -Gakylopnsenijopted (Rxalalkenyl) XG=E)R'T sreGHTBL-PH ) - 2, 2, 2
-trifluoro- 2@,cgpakanone (1.3 g, 4.37 mmol) and 37% aqueous NH err] OH .

solution (40 n) ver,
concentrated and aze

o R, ReieB Rt sy, Gy IS o e

converted to RyAPRC "'t?alaf“"l% thalest PXP“QSI,S@qﬁ%Ge)ﬁ'thWhewanpl l&. 2eroT mer erstwot i ng
product was s cg)aad:ammo-l ncmsmkﬁmmﬁozo -G’O)R‘amd:dNRER!t e@oyné’h‘ s agEojRIed

aqueous Na[ er 5(]:
di -t-butyldicar

e L et

s)alkyl- or heteroaryl-(Co-C3)alkyl~O- wherein said heteroaryl is

selected from five to seven membered aromatic rings containing from one to four heteroatoms
selected from oxygen, nitrogen and sulfur, and X’(Co—cs)alkoxy-(cn-cs)alkyl-. wherein X2 is
absent or X2 is {C4~Cs)alkylamino- or [(C4-Cg)alkyll.amino-, and wherein the (C.,-Cs)alkdxy-(co-
Cg)alkyl- moiety of said X"'(Co—cs)alkoxy-(co-cs)_alkyl- contains at least one carbon atom, and
wherein from one to three of the carbon atoms of said (Co-Co)alkoxy~(Cy-Cg)alkyl- moiety may
optionally be replaced 'by an oxygen, hitrogen or sulfur atom, with the proviso that any two such
heteroatoms must be separated by at least two carbon atoms, and wherein any of the alkyl
moieties of said (Cy.Cg)alkoxy-(Co-Ce)alkyl- may be optionally substituted with from two to seven
fluorine atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-
(Co-Cs)alkyl- and said heteroaryl-(Cy-Cs)alkyl- may optionally be replaced by an oxygen, hitrogen
or sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be
substituted with one or more substituents, préferably from zero to two substituents,
independently selected from (C,-Cy)alky! .optionally substituted with from one to seven fluorine
atoms, (C1-Cg)alkoxy optionally substituted with from two to seven fiuorine atoms, halo (e.g.,
chioro, fluoro, bromo or iodo), (C,-Ce)alkenyl, (C,-Cg)alkynyl, hydroxy, nitro, cyano, amino, (C,-
Co)alkylamino-, [(C+-Ce) alkyll;amino-, -CO;R", ~CONRR’, -SO,NR'R®, -C(=O)R™ and

or R? and R®, together with the carbons to which they are attached, form a four fo seven
membered monocyclic, or ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from ohe to three of the nonfused carbon atoms of said

reaction and naphthyl heteroaryl-(
' 16
20
25
30
XC(=0)R™;
35

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

A g



25 was treated with Herr]O (50 nL), extracted with CH[err]CI[err] (4 x 30
m.), dried (Na[err]SOerr]), filtered, concentrated and chronat ographed to

provi de an miwél 33\% 1009%9. (TLC 40% Et CAc/ hexanes R err] 0. 56%@)
. 1-(10-Azatric 1. 0[err]] dodeca-2(7), 3, 5-trien-4-yl)- 1 -FETAR

hydr ochl ori de 30 -75-

4- Acetyl -10-aza-tricyclo[6.3.1.0[err]] dodeca-2(7), 3,5-trl ene-10-carboxylic
acid tert-butyl ester (190 ng, 0.63 nmol) was treated with excess 3N HC
Et OAc and warned to 70[err]C for 1 hour then concentrated and dissolved in
a mi ni mum of S\veeithe o +ig shawn ip fasmyla d. By optianaliy, ang u@wdﬁntwrbeﬁﬁﬁlmd]b@) aand

fst : rred. Af 'E er gifoden,Lxfgeh hEsuli]irl &Rl Wheyeid &did inbriRcyR I‘dJ:SHdd GicyMie FingsOthd %b%.( b
iltration (81 r O r 9. r
s, NH), 7.89 ( smm?éﬂ@‘“‘a%‘% & .J@Qﬁ%&g&% Mz_eg*"‘f%\"% “Jﬁ% b %{g Fhéﬁ‘s Tof they (g,
J=8.0 Hz, 1H), Donpgyqigfingg an FB"‘ 210 Jopthieg substitugnty for e G’@ylﬂlb rings; thattdre sélectd, (s,
ig% 2(2).21[7 (M likieperdefty, Koth (CJ Th)lalk)i bﬁonaﬂ#‘ﬁubsmmff@m%ﬂéto(d%&rffu])r}ne afm!% 35
- err
Lo porar v q L4 g"[’%r PpTA REetiuted wih fogm.one.f seyen flupgne maﬁf’%@*"ﬂ)
Acetic acid (C-Cg)alkenyl, (Cx-Cglalkynyl, hydroxy, amino, (C, -Cg)alkylamino and {{C, -C¢) alkyl],amino, -
10-tri f 1 uor oaceCplr'L0oRRR® LSO MR CLEOR L add-REEDRPOdeCa- 2( 7) , 3, 5-trien-4-yl
ester 3.
1- (4- Acetyl - 10- aza-tT] cy4C FOFG Ry B ﬂFeR;r'ff%gt:'%deE?”ﬁ"“% fremydragen apd (GyCsh 2 2
~trifluoro- 10 alsfhieaRowe Rss2°f§ gnd /¥ tagetherywith) theanittoaan tohwhish e texattbened, dorm .Ci d
(m CPBA) (7.18 Qpynd@ingTOpiperiuie, © nSdrphblingd aiauﬂé[ ©pipdrizihé, e N-lc (@ﬁlkﬂhaenéﬁ@ ypar med
to 40C for 18 hﬂﬂ[-nﬁrp Jp “?b‘fta Yas. C0.0| t.o, I Qom L enper at ur e en
treated with di NETROISU T ?’ﬁ?@?ﬁ} @eFﬂﬁﬁuﬁ"‘ aced mswmte
orsulfone and
each X is, independently, (C,-Cg)alkylene;
with the proviso that: (a) at least one of RY, R? and R® must be the other than hydrogen,
20  and (b) when R? and R® are both hydrogen, R* cannot be hydrogen or methyt;
or a pharmaceutically acceptable salt thereof:
2. A compound according to claim 1, wherein R? and R®, together with the benzo
ring of formula |, form a bicyclic ring system selected from the foliowing:

R1 0
O o ~
10 '
)
R o | N

S, | O,
@ )R /
R10
25 wherein R™ and R" are selected, independently, from (Cq-Co)alkoxy-(Cy-Ce)alkyl-

wherein the total number of carbon atoms does not exceed six and wherein any of the aky!
moieties may optionally be substituted with from one to seven fluorine atoms; nitro, cyano, halo,

) A



hours. The resulting m xture was poured into ice and saturated aqueous
Na2CO3 solution (100 nL) then extracted with Et[err]O (4 x 40 nL). The
organi c | ayer was washed saturated 15 aqueous Na[err]CJerr] solution (3 x
40 nmL) thenwbrdsdi3{Na[err] SO err]), filtered and concent r aPEHIBIYOIZEX or d an
oil (1.83 g, 69%. (TLC EtQAc Rlerr] 0.8@). B)
2,2,2-Trifluoro-1-(4-hydroxy-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7), 3, 5-t
rien-10-yl)- ethanone 20 Acetic acid
10-trifluoroacetyl-10-aza-tricyclo[6.3.1 .0[err]]dodeca-2(7),3,5-trien-4-yl

est er (9005nyamido, &Grcx)m&mlma,s[(ca{os)ranqmamm- MoO:R"( TIONRER®, m:jm’af UCEORT, aqueous

NaH I

i uted w th PELETR ool moeydnalbinh anp e S Kty e CBIRRH I 10
dried throug hseae'b'B‘E"t‘Q?F?d grergtic rings OREIPIBY PG ‘Q)fﬁ“'SF‘F'i"E‘a'“ﬁiﬂ'ec}?F &9 888 hur e
product (420 nmpgeddtsulful, TLC 5% MeOH/ CH err]C[err] Rerr] 0.44). [err]H NWMR

400 MHz, cbd 2 1
432 (m 1, [%Eé%m["N piifd ol ot Dihin f ahdRe b i uihe (1,
3.09 (m 1) bepzaying offormylay, forp a bigy %P”"&E joring sysferm. 1) ' ()

10- Azatri cycl o[ 6. %4.1. O[Aeeunipbldnchamﬁg(ta)claﬂnﬁ Whieirgi ore- arl bokhy ofr RFCANdORY ate

222Tr|fluo (3 1<) 10 a-tricyclo[6.3.1.0[err]]dodeca-2(7), 3, 5-t
rien-10-yl)- R ﬁlg%%ﬂg i(%%' JMO 184 nmol ) was dl%a L‘éed in,MOH/ Herr]Q,

(3/1, 5 ni) L eat%d mqqmm'p%mw @Maﬂwhw)owﬂ* is1RBRY whergih war med
to 65C for 2 RBisHE,Colkg onfCx-Cyalkyl optisnatlysnlsstitnted withefithm otlé tostved fivdrihdatddhser r ] O and

Cgxtracted i th Cer ] G bbb ebofing G b & WiRafIbAf REAPHIR G, SRisN PI U0

F|Itrat|onthroughaS I ca gel ug provi ded an oi
MeOH CH| er r ] CPRBR ¥ swhi ch was treated wi th 3N HC EtOAc (3 nL) then
concentrat ed, di sspl ved phamaceuticai compostibn diaESklindeducingmicline midictiva bt didiigadl wi th

co vt "By PSS sy e i PRI b i
7.16 (d, J= g toigam tihaids plgciv xyedycing ncofise acdiglon o s h egstgasen gt by
. 1H), 3.3228. ZEs(eﬁh@qftoBacﬁQu(eddjaﬂmﬂ;ﬁc&;ﬂdam&céﬁb,blewer 2.32 (m 1H), 2.03 (d,
- J=11.0 Hz, 1 H . ARG M, o Jof foadoig(mdotine Dadicibr drbiding B tri & séafléifor lesfening
of tobacco use in @ mammal, comprising administering to sald mammal an amount of a
_compound according to claim 1 that is effective in reducing nicotine addiction or aiding in the
cessation or lessening of fobacco use. _
25 9. A pharmaceutical composition for treating a disorder or condition selected from
' inflammatory bowel disease (including but not limited to ulcerative colitis, pyoderma
gangrenosum and Crohn’s disease), imitable bowel syndrome, spastic dystonia, chronic pain,
acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder, depression, bipolar
disorder, autism, sleep disorders, jet lag, amylotropic lateral sclerosis (ALS), cognitive
30 dysfunction, hypertension, bulimia, anorexia, obesity, cardiac amythmias, gastric acid
hypersecretion, ulcers, pheochromocytoma, progressive supramuscular palsy, chemical
.dependencies and addictions (e.g., dependencies on, or addictions to nicotine (and/or tobacco
products), alcohol, benzodiazepines, barbituates, opioids ‘or cocaine), headache, stroke,
_ fraumatic brain injury (TBI), psychosis, Huntington’s Chorea, tardive dyskinesia, hyperkinesia,
35 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,

 TH R A 1



-64- 5 EXAMPLE 36

7- METHYL- 5- OXA- 6, 13- DI AZATETRACYCL( 9. 3. 1.0[err]. O[err]]PEl\rI'ADECA-

2,4(8), 6, 9- TETRAENE HYDROCHLORI DE A) -

1- (4- Acet yl - SHRBPERY - 10- aza-tri cycl o[ 6. 3. 1. O[ err] ] dodeca- 2( TFTAE84 P en- 10
-yl)-2,2,2- trifluoro-ethanone 10 -Iikcetic acid
10-trifluoroacetyl-10-aza-tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-4-yl
ester (800 ng, 2.55 mmol) was conbined with AlIC[err] (1.0 g, 7.65 nmol)

and warnmed to 170[err]C for 2 hours. The d
with 1N aqudousompising g ampyst of > gprpoynd %&?’?&%E"&F‘ et i %&@“g%%‘ng“' ?"Fggﬁj‘ﬁ
(Na[err] s err]d)sordéaumﬁuﬁangndmmameéwpma@ﬁptahld cafien0 ny, 24% . (TLC Et OAc

Rl er B] 50 75)7 5%6‘”] "T‘(lNNR gn% |£cﬁ!’ef' ])r)ooﬁditibﬁ Leldeizd 78m (rflamMatbriylbowel 2. 52
E ?n’ 1H. H) 3 23 (qipasg (mg_lpqglng byt 29{ I T%h e 30!“154 Qoﬁ%mlf::%ahgrﬁno%gn %m ch‘ﬂ}' 3. 56
: : 2. m , 1.97
(2 br2 g TJ' ]iLll 2 Id&ﬂa:sbmmtaﬂé bowel EyndrorrlE y:;astlc dystonia, chro;; pain, acute pain, celiac sprue,
r FQ “hli thidtio Fuemébrﬂarn&p@s Wn 'dﬁé’c@er. autism, sleep
trlcyclo[6 55)13 }L t
I(4 Acet yl - 5- rﬂfevderﬁyle&dﬁ.qaz'av'?t pig ﬁt?"ﬁ'[ %Jel?es@ é? P% ﬁﬁedg’ésg’néf"?) hygertengion. en- 10

)-2,2,2- tridulii§r Gnerétennobesity, 1 Skdiay , arythG@s, rgasihq aci@ydwm@dc@mnneulm (99

1-
-y
ng, 1.21 mmol) ,%E% .lgﬁ‘é&)& né'gg e lup?alnugmg alyE Eifenical dabetidghdled ahdbddictichs L)

ana Herr]O (1 hours, The m xtur | ed,
diluted with H[(&ﬂ:s]@m#e'%it?'hc‘?fea“mnﬁ e AiREENG HARefpr Jakacy ; Progu %&af@fﬁﬂ?o ©
filtered ands ceafidiazepines] barbituptes) opiclds o cocainé)dwadsiche, ftioke, trawmatioBredn injupd(TBI),

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 diéease (PD), attention deficit
hyperactivity disorder (ADHD) and Tourette’s Syndrome in a mammal, comprising administering
20 to a mammal in need of such treatment an amount of a compound according to claim 1 that is
effective in treating such disorder or condition.
1. A compound of the formula

P

N

R R

wherein P is hydrogen, methyl, COOR™ wherein R™ is (C,-Coalkyl, allyl or 2,2,2-
25 trichloroethyl; -C(=O)NR"’Rs wherein R® and R® are defined as in formula | above; -C(=O)H,

-C(=0)(C+-Ce)alky! wherein the alkyl moisty may optionally be substituted with from 1 to 3

halo atoms, preferably with from 1 to 3 fluoro or chloro atoms; benzyl, t-butoxycarbony! (t-Boc)

or trifluoroacetyl, and R™ and R' are selected, independently, from hydrogen, (C,-Cg)alkyl

optionally substituted with from one to seven fluorine atoms; -C(=0)(C,-Cg)alkyl, cyano.
30 hydroxy, nitro, amino, -O(C,-Ce)alkyl and halo; with the proviso that R™ and R'® can not both

be hydrogen when P is hydrogen or methyl.
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0
2,2,2-Trifluoro-7-Methyl-5-o0xa-6, 13-di azatetracydo[9.3.1.0[err].O[err]] pent
adeca- 2,4(8),6,9-tetraene-ethanone The above oil,
2,2,2-trifl wwoeasi3id- hydr oxy- 5- (1- hydr oxyl m no- et hyl ) - 10- ap€r/1B98/01813
tricyclo[6.3.1.0[err]]dodeca-2(7), 3, 5-trigen-10-yl]-ethanone (177 -ngy, 0.54
nmol ) was stirred in 30 DCE (3 m.), treated with triethylamne (0.4 niL,
2.8 mmol ) and acetic anhydride (Ac[err]O (0.3 nm., 2.8 nmol) then stirred
18 hours. The reaction was treated with Herr] O and extracted with Et OAc.
\'me ﬁXt racéss were dz.i edA(nbhaﬁﬁif&duc“ﬁg hi&oﬁﬁﬁidn&&doﬁﬁdﬁ‘g&m\ga&%ﬂﬁ %—6%#&4&' oW Oi :
ich was dis S reate t 0 |n0|
(32" g, 1. 08 SrePo b L Yhis °9“4f'§-‘*¥s§“ﬁé'st%§a$ﬁ'§azamn%%w RO 811 s
i ntroduced (BWW"%H?@PQW%‘PW amowoﬂbﬂom@d 2 hours. The reactlon
was quenched with Herr]O (5 nmL) and_extracted wth 80% Et QAc/ hexanes (3 X
30 nL). The organic | ayer was washgq s O(3 x 20 n.), dried
(Na[err]SOerr]), filtered and congg 2 chromat ographed to provide
an oil (40% Et OAc/ hexanes R err] 0. 5t -65 5 D) -
7- Met hyl - 5- oxa-6, 1 | e e4(8), 6,
y o 8ohdAbdalidoly yaeéaéa&aag%aﬂ e bt ggﬁﬁu %) @&.@g%ﬁf& ( )

9-tetraene hydrochl orlde Utili1zin

2, 2, 2- Tri f1%oRgdicfior\rakipg In&e sRegatign griessening of tobacco use. .
di azatetr acycl o[ 9. &.1. 0{.meth@dfa[teaﬁnh}apdlsnua'd:eoondﬁqnéh(eﬁitteﬁrdhhﬁtrmcaﬂﬂoowélhanone

was convert ed 4@,k Rifouidg bl hdt Smied 10 Qibiive EhiS Pg?&ﬁar é tA Et QAc
(3 m), concentratlt’a(igC % di ssol vegplnamnl Cﬁﬁ‘ %erﬁ}{) I ch was
saturated wit H's??éi)aﬂggb'%mebiyﬂ?r?% SPagfi¢ dystopig, chspat“héc%i’aﬂ’e ce“ac sprue,
pouchitis, vasooonstnqtlon anxiety, panic disorder, depression, bipolar disorder, autism, sleep
15 disorders, jet lag, amylotropic lateral sclerosis (ALS), cognitive dysfunction, hyperiension,
bulimia, anorexia, obesity, cardiac amnythmias, gastric acid hypersecretion, ulcers,
pheochromocytoma, progressive supramuscular palsy. chemical dependencies and addictions
(e.g.. dependencies on, or addictions to nicotine (andfor tobacco products), alcohol,
benzodiazepines, barbituates, opioids or cocaine), headache, stroke, traumatic brain injury (TBI),

20 psychosis, Hunfington's Chorea, tardive dyskinesia, hyperkinesla, dyslexia, schizophrenia, multi-
infarct dementia, age related cognitive decline, epilepsy, including petit mal absence epilepsy, -
senile dementia of the Alzheimers type (AD), Parkinson's disease (PD), attention deficit
hyperactivity disorder (ADHD) and Tourette’s Syndrome in a mammal, comprising administering
to a mammal in need of such treatment an amount of a compound of the formula

-

or a pharmaceutically acceptable salt thereof;
that is effective in treating such disorder or condition.
14. A compound of the formula

R%

25

/
NP (")
R3
30 wherein R? and R® are defined as in claim 1; and P’ is COOR" wherein R'® is allyl,
2,2,2-trichloroethyl or (C;-Ce)atkyl; -C(=O)NR®R® wherein R® and R® are defined as in claim 2;

_—
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crystalline product was collected by filtration (18 ng, 13%overall).
[err]H NMR (400 MHz, DVvsO-d[err]) [err] 7.72 (s, 1H), 7.63 (s, 1lH)
3.42-2.98 (m 50 (s, 3H), 2.23 (m 1H), 2.08 (d, J=10.5 Hz :
APCI M5 m e 2@”?’@ + 1)[err]]. 15 EXAMPLE 37 PCT""”"_’%“;

4- (2- Met hyl - 2H pyrazol -3-yl )-10-aza-tricycr®[ 6. 3. 1. 0[err]] dodeca-2(7), 3, 5-t
ri ene hydrochl oride and 4-(1-Methyl - 1H pyrazol -3-yl)-10-aza-tricycl o[ 6. 3. 1.
O[ err]dodeca-2(7),3,5- triene hydrochl oride 20

1-(4-Acetyl -10-gzaztri | o[ 6.3.1.0[err]]dodeca-2(7),3,5-trien-10-yl)-2,2,2
-trifluoro- ét hgﬁg??ié' (Czy‘ici(‘-'gks’g"g%' WH'FF%'P)‘““aﬁ'M' TRRISR: MRY PRYiBRafL P SHbstiterbwithyitomc et al
(DVF-DVA) (4.0 §,to 3B hao retavis) prederablywatiméramt D tol 40fiueror HrCcHicds aldinsh Bezgl, offet er
cooling, a cryspabltdionpliEcpi tate was filtered and rinsed with EtOAc (690
ng, 58% . The above solid,

3-di net hyl am no- 1- (10-tri fl uoroacetyl - 10- aza- 25
tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-trien-4-yl)-propenone, (200 ngy, 0.56
mol ) was dissolved in EtOH (2 nL) and treated with 5N HC EtOH (0.1 i)
foll owed by nethyl hydrazine (0.6 nmmol). The resulting m xture was war ned
to 70[err]C for 4 hours. The m xture was cooled, diluted with water and
extracted with Et OAc, dried (Na2SO4) and concentrated. Chronmatography on
Silica gel provided a 3/1 m xture of regioi someric products (130 ng, 30
689 . (TLC 50% Et CAc/ hexanes R err] 0.40). The above oil (130 ngy, 0.388
mol ) and NaJerr]CJerr](s) (82 ng, 0.775 mmol) were stirred in MeOH (10
m.) and Herr]O (5 nL) for 18 hours. After cooling the reaction was diluted
with water, extracted with CH2Cl 2 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 35 wth 2N HCO MeOH,
concentrated and recrystallized from MeOH Et OAc to provide a 311
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m xt ur e%of regi oi soneric pyrrazoles (85:pg,: 58% ¢, (5% MeQH/CH err]
(NH err]) Rerr] 0.25). TFA- precursor APCl*2v5 me:886.2 [ (M+1)]
-66- §5 : : E>‘<‘AI,V‘PI‘_E‘ 88 € ‘ I : ¢
4, 5- DI CHLORO 10- AZATRI CYCLQ 6. 3.1 . O[ err]] DODECA-2(7), 3, 5- TRl ENE
HYDROCHLORI DE A) . L . )
1- (4, 5- Di chl & o- 10- azZ@thergompeyngp thabbind tgmewrengl gisefisicteceptey sites gre; refegpd fogin nifed
, 2, 2-trfliuoro- siiesPetant Agpistch 081963B5R Aktlchewastiled d NORADEr 4,V¥997. THE Joregoing
Chem 1950, 72, . _ . .

T (T0- Azact i oyciHBicator' 8 qymed i conpmenwinthe oreseat ppicaton, gnd e ircppraied e by

o- et hanone (539 'Rfgrencein itppm¥sly.wvas stirred in CHerr]d[err] (5 nL) and
treated with IC[err] (s) (982 ng, 4.21 gixphary of tAnveRfidal i NG orNaneq |
solution was,stirred Q.5 hours oured. info saturated aqueous err
sol ution (2510?71_), extﬂ’a\sc'{"éegyﬁr?lﬁtgfﬁf T”f?ﬂt"’fz@?"? V‘ﬂ'%"%%""?%’%"f{f‘emﬂf’gg t hr ough
a cotton plug and concentrated to an oil (570 ngy, 84% "  (TLC 50%

Et OAc/ hexanes Rlerr] 0.62). .15 B)

4, 5-di chl oro-10-azatricycl o[ 6. 3. 1. i§2err]] dodeca-2(7), 3,5-triene

hydr ochl ori de -
1-(4,5-Di chloro-10-aza-tricycl o[ 6. 3.
,2,2-trifluoro- ethanone (570 ngy, 1.
treated with Na[err]Cderr](s) (5 g, ‘ n Herr]O (5 nL). The
stirred mxture was warned to 70[ ergpC for 4 hours, concentrated 20 to
solids, diluted with Herr]O and extracted with EtOAc (3 x 40 nlL). The

duct tract eorf e y i@ fL)RB
\% ghgg \,\,.W?ﬁ Ei( OrA act edri @ dew#eﬁg'(@%?awpun [udkle® N(CLS )élké’r@l@&xzﬂ‘&“k@ RS or

rr
solution to pH-1 HE@?‘O%B:E‘TLE‘%'! ;e(?r \glct gds\(jlvit ?Latc:le-l?r 2???:10[[1; r] (egr X 40e ]

R? and R?® are selected, independently, from hydrogen, (C.-Cg)alkenyl, (C-Cg)alkynyl,

15 hydroxy, nitro, amino, halo, cyano, -SO4(Cs-Cealkyl wherein g is zero, one or two,
(C1Celalkylamino-, [(Ci-Ce)alkyllamino-, -CO.R', -CONR®R®, -SONR'R®, -C(=O)R®,
-XC(=O)R™, aryl-(Cy -Ca)alkyl- or aryl-{Co-Ca)alkyl-O-, wherein said aryl is selected from phenyl

and naphthyl, heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Co-Cs)alkyl-O-, wherein said heteroaryl is
selected from five to seven membered aromatic rings containing from one to four heteroatoms

20  selected from oxygen, nitrogen and sulfur, and X3(Cy-Cg)alkyl- and X%(C,-Cs)alkoxy-(Co-Ce)alkyl-,
wherein X? is absent or X? is (C4-Cg)alkylamino- or [(C;-Cs)alkyl,amino-, and wherein the (Co-
Ce)alkyl- or (C4-Cg)alkoxy-(Co-Ce)alkyl- moieties of said Xz(Cu-Cs)alkyl- and XZ(C1-Cs)alkoxy-(Co-
Ce)alkyl- contains at least one carbon atom, and wherein from one fo three of the carbon atoms

of said (Co-Ce)alkyl- or (C4-Cg)alkoxy-(Co-Cs)alkyl- moieties may optionally be replaced by an

25  oxygen, nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be
separated by at-least two carbon atoms, and wherein any of the alkyl moieties of said (Co-
Celalkyl- or (Cy.Cg)alkoxy-(Co-Ce)alkyl- may be optionally substituted with from two to seven
fluorine atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-
(Co-Cs)alkyl- and said heteroaryl-(Co-Ca)alkyl- may optionally be replaced by an oxygen, nitrogen

30 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 (C1-Cs)alkyl optionally substituted with from one to seven fluorine
atoms, (C4-Cglalkoxy optionally substituted with from two to seven fluorine atoms, halo (eq.,
chioro, fluoro, bromo or iodo), (Cx-Cg)alkenyl, (C-Cs)alkynyl, hydroxy, nitro, cyano, amino, (Cs-

-

dega-Z(?),3, 5-trien-10-yl)-2
Rstirred i nfMeOH (25nL) and
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m), filtered through a cotton plug and con¢entrated to ap oil«{400 ny; :
100% . The oil was dissolved in MeOH and trgat e'c?fvm;th:3l\l HO ¢ EtQAc (4 mr)
and 25 concentrated, then dissolved ifd a M nirum ofc MeOH ands whi ch «was ««
saturated with Et[err]O and stirred 18 hours. The product was coll ected by

RSR[50 B, (UL " b Bt B
2.18 (m 1H), 1.9€&@R™=10.5 Hz, 1H). [err] C NVR (100 Mz, DVBO-d[err])

[err] 141.02, 130.60, o/ana®?, tdgethefwiti(tRe catbons b witlch thiydre Slatheti2 form 2%8ur to seven
(Merr]). mp 283291 Leri] G B0 EXAVLE 39 sl o

N[ err], N[ err] - DI TETRREI MOnoerlierprca dancip doustesn megioprpd bioysie: cathopyclicsring fhat pagebe;
- SULFONAM DE HYDROTetedRr DEsaflrated, wherein from one to three of the non-fused carbon atoms of said

10- Tr' 1 Uor 06 et ok Afge! irctil oo e o b Rirbbd SIS GRR bl rngs tht SRSt pat
chlori . . . . :
1- ?% Aza-tri cyc?ﬂ'ﬁ%.%ﬁzﬂ BRge oM db Rrelad( may ptipnaly; and indeppndently be sepiaced |
o- et hanone (530 nigoge, dxygennor) sulfars ardiwiatelh Gzig IMonb&BIt dnarbicyciRGings rﬁgﬁon_%{ﬁf be
I d [ 2t : - 067 re _was, guenche
Tce, extract ed wipietuh '*H%?Ea“’(m;;%?ﬁ R T e
concentrated to [FPRAMYSE riags #nd frqni2ero dgyth stityentsdor3ebleyadincingse thah @ Slasted]
0.15). B) 15 independently, from (Co-Ce)alkyl- or (C, -Cg)alkoxy-(Co-Ce)alkyl-, wherein the total number of

N err],Nerr]-Di g yétén]rg Elt?%g'ﬁoli Ieﬁc)é&li Q&Ga'ng 'wjhér%L'learnry]Jf Oedgllgy?}n%sezi;s’ %h? _otp{it:ltnglﬂlet;e4
- sul fonam de hydrochl oride
10- Tri f | uor oacet 4bstiged, with frem epe koogegersfiuprine atoms; nitro, oxo, cyano, halo, (C,-Cs)alkenyl, (Cx-
. O[ err]] dodeca- 2€alkyAylS hidrbgN @mftoS ¢ LyRakyiamimbO i Bealkylbamino-, -CO,R, ~CONR'R, -
SO,NR'R?, -C(=O)R™, and -XC(=O)R™:
20 each R, R%, R, R”, R® and R™ is selected, independently, from hydrogen and (C; -Ce)
alkyl, or R® and R®, or R” and R® together with the nitrogen to which they are attached, form a
pyrrolidine, piperidine, morpholine, azetidine, piperazine, -N-(C4-Cg)alkylpiperazine or
thiomorpholine ring, or a thiomorpholine ring wherein the ring sulfur is replaced with a sulfoxide
or sulfone; and
25 each X is, independently, (C+-Ce)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, (Cs-Cg)alkyl, or unconjugated
(Cs-Cg)alkenyl;
and the pharmaceutically acceptable salts of such compounds.
30 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 following groups:

te¢

-
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. ] N
(320 ng; 0.9 nmmol) was stirred in THF (40 .%L) afid tTreated ithf 40%. ", ‘.
Me[err]NH/ H err]O (1.5 nL). After 10 mindtes the'nf Xtureiwas cbncentr atied:
and ehr omat ogr aphed on Silica gel (TLC 30%:Et QAc/hexdnes ‘Rer¢l. 0. 3L) ‘ta,"
provide an oil (256 ng, 78% . This material was dissolved in MeOH (6 nl)
and NH err]OH (2 ni,) and stirred 18 hours. The mi xture was concentrated and
15 azeotroped fr&n 3x)olhe resul tisag oiyy, was dissolveg in MeOH and
treated with 3N HO Et\OAc/, l?d_), conce r}gﬁ(ﬁ\;ﬁaﬁﬂ)lved iR - RA
MeOH and which was sat@-aNed with Et[err] O ai\d irred 18 hours | The”
product was col l.ected by filtration as a V\/niN(?‘Qowder (163 nmy, NSX%—N(TLC
10% MeOH CHierr]JCl[err] (NH err]) Rerr] 0.54). [err]H NVR (data, free
"base) (400 MHz, CDCl[err]) [err] 7.64 (m 2H), 7.41 (d, J=8.0 Hz, 1H), 3.30
(m 2H), 3.20 (d, J=12.5 Hz, 2H), 3.07 (ddR1820 J=12.5,2.2 Hz, 2H), 2.69
(s, 6H, 2.45 (m 1 Noo (d, J=11.0 Hz, . LRPT1C NVR ( RN,
CDCl [err]) [err] 128, 24.16, 122,75, 46567, Ni6.55, 42.11, N4y 37, 81.
GOMS nfe 266 (MerrPy. YdatmeHd salt) [err]f=NlR (400 Mz, DNV rQ
[err] 7.68-7.552 (3H), 3.38 (m 2H), 3.24 (m 2H), 3.04 (m 2H), Z.58 RS,
6H), 2.22 (m” 1H), 2.04 (d, J=11.0 Hé lll-g. GCM5 nfe 266 (Merr]). Anal.
Cal cd. for ([err] H er¥herginene ofifcand BC is hydrogen of (C+-Gdalkyl, aret theyother i35 bang i the
C, 51.36; H, 6. 0%en2d rhg@Pfornailia IEXAMPLE 40

4- (1- PYRROLI DI NYLSULF, - 10- T 6,3 1.0[err -2( 7 D
TRI ENE HYDROCHLOR! DE %Eel;lppe%;j‘/’??%@é@ﬁg gﬂ%\"%@ﬁ% a’ev%’?pl’%fﬁg@g%ﬁ&"}%ﬁ”d their
10-tri fl uor oac etghpmggelgig@{ly ageeptable salts, wherein R? and R®, together with the benzo ring of formula 1,
tricycl o[ 6. 3101. G{;,ﬁréﬂ,i(];ﬁm;ﬁggys%ﬂgeleﬁeﬁﬁﬁimwmpl fonyl chloride (320 nyg,
0.9 mml ) as by substituting pyrroline in the coupling step descri bedml n
Exanpl e 39B. The TFA prodyct was isolated as_an oil (314 ny,

Deprotection and conue to,4 he sal i\ Exanpl e 39B ite
powder (189 ng, 630 TL B MeOH C Kol (NH err] 0)
(TLC 50% Et QAc/ hexa RFNMrr] 0.65). [s H (400 MHz, [err]

7.66 (d, J=8.0 Hz, 1H), 7&&4 (s, 1H),

o, S
oy
R10

wherein R and R" are selected, independently, from (Co-Ce)alkyl- and (C-Cs)alkoxy-
(Co-Ce)alkyl- wherein the total number of carbon atoms does not exceed six and wherein any of
15 the alkyl moieties may optionally be substituted with from one to seven fluorine atoms; nitro,
cyano, halo, amino, (Cy-Ce)alkylamino-, [(C+-Cg) alkyll,amino-, -CO,R®, -CONR®R®, ~SO,NR'R®, -
C(=O)R™, -XC(=O)R™, phenyl and monocyclic heteroaryl wherein said heteroaryl is defined as
R? and R® are defined in the definition of compounds of the formula | above:
Other embodiments of this invention relate to compounds of the formula |, and their
20  pharmaceutically acceptable salts, wherein R? and R®, together with the benzo ring of formula |,
form a bicyclic or tricyclic ring system selected from the following:

SUBSTITUTE PAGE



35 7.37 (d, J=8.0 Hz, 1H), 3.30-3.15 (m «8H), 3..00(m 2, 2,39 (m* ‘1H)
1.98 (d, J=11.5 Hz, 1H), 1.72 (m 4H). .‘[ért]C'IﬁWR (IQOMHz,; COC [cerir] ) ¢
Jerr] 146.91, 144.08, 136.65, 127. 90, 1.24.18, 122.36, 50!'43, &7.87,46.8Q,
46. 63, 42.11, 39.63, 25.10. APCI Ms me 293 [(M+ 1)[err]]. (data HCl salt)
[err]H NVR (400 MHz, DVsO-d[err]) [err] 9.78 (br s, NH, 8.1 (br s, NH,
7.73 (d, J =1.5 Hz,1H), 7.66 -68- 5 ] N\\:8.0,1.5 Hz, 1H), 7.53 (d,
J=8.0 Hz, 1H), 3.39-3.01 (10H), 2.21 ( , 2N4 (d, J=11.0 Hz, 1H), 1.66
(m 4H). GCMs nfe 292 (Merr]). Anal.
CerrJHerr]Nerr]derr]HA . 1/ 2MeOH: C,
- 53.98; H6.72; N, 8.12 EXAMPLE 41 10

- 5,13- DI AZATETRACYCL(J 9. 3. 1. 0[ err] . O[ err]] PENTADECA- 2, 4(8), 9- TRI EN- 6- ONE
HYDROCHLORI DE (The title conmpound was prepared foll ow ng the procedures
described in Quallich, G J.; Morrissey . MgSynthesis 1993, 51-53,
treating 4,5-dinitro-10-aza- \ .
tricyclo[6.3.1.0[err]]dodeca-2(7), 3,5-t - 1()"%ar boxylic acid tert-butyl
ester as an equivalent to an orthe fl uors.gheny g&)i ety.) [err]H NWR (400
VHz, DIVBOd[grr]) [err] 10.42 (s, NH), 9.88 (br B, 15 NH), 7.52 (brs, 1H),
7.15 (s, 1H), 6.79 (s1,01H), 3.41 (d, J=5.0 Hz, 2H), 3.35-3.13 (m 4H), 2.93
(m 2H), 2.12 (m JHW'A 1. 95 (d, J=11.5 HR'Y .RAPCI M5 me 215, (/l\f\ 1)1.

- -

Q
4. 07, }5"0 6.47; N, 8.51. Found C,

EXAVPLE 42 N o

6- OXO- 5- OXA-7, 13 CYCLJ 9. 3. @ r KD Q[ er r] ] PENTADE |_§/ 6, 8-
20  TETRAENE HY 4For refe N&ee: Nachman, R t.
Chem 1982, 1545.) R

2,2,2-Trifluoro-1-(4-hydroxy-5-am no-10-aza-tricyclo[6.3.1.0[err]]dodeca- 2(

7),3,5-trien-
R" RY RY
CN
O, Ow
\ N N
k10 llRm }Rm
0
R® rY N R
)m @ \ N
N N A ,1]
17

wherein R'® and R are defined as above and m is zero, one or two, and wherein one of
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 I, and their
10  phammaceutically acceptable salts, wherein neither R? nor R® is. attached to the benzo ring of
formula | via an oxygen afom.
Other embodiments of this invention relate to compounds of the formula |, and their

pharmaceutically acceptable salts, wherein R? and R® do not, together with the benzo ring of
formula |, form a bicyclic or tricyclic ring system.
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10 yl)-ethanone (317 ng, 1.11 nmol) was*s;urred |n*‘H-IF (10 L) treafedc”.
wi th carbonyidiinidazole (269 ny, 1.66 m"rol';)5'°andswar ede to 60[err}C«fo? 18
hours. The m xture was 25 concentrated, dil utredcwith Cl-irerr]d:h[err] (50:°
nm) and washed wi th 1IN aqueous HCO solution (3 x 10 nl). The organic |ayer

was dried through a cotton | ug, concentrated and chromat ographed on Silica
gel (50% Et OAR/ Hexane&fh &WwfﬁwwenhmmemmmwgofmfmwIvmererme@d

to the title conpetird H3)anﬂ IR e taeOR ™ avhereinR® id (Egbﬁ KR! FuBtfer Woﬂﬂﬂén&"\é? this

o e R s LR M A
1H), 2.93 (br s, whesin RP isgCeGaaliyiyr, (CCoaiky aptionaly sutiituted withfrom ARETo séBemfirine
217.2 [(M+ 1)[ eéfo]'n]s OtePbRb&iriehts relate to compounds of the formula | wherein one of R? and R® is

3-TRIFL HY | 1&4 AZA TR cggqa .1.0[err]] DODECA-2(7), 3, 5- TRI ENE

HYDROCHL ORI (Seg:" Paradkar, V. M: Pazhenchevsky, B.;

Pleiss, M 35 A.; Sal Qme[)_emuqd;m@g djﬂ'lls ln\wltidn.relaiﬁed cmnpoindsbfthé.forﬁllg.l whbemR' is

1983, 48, 2321-23& e unevvald G L.; Markovich, K M; Sall, D J. J.
Med. Chem 1987, 30,2 e title cogpound was prepared by the

h
met hods described in ?sé’ i‘ze&% compopngs of thg foiyia,! are the following:
2-f 1 uor o- 6- t ri f | uor onBinteitivh5 Fiitxe-628/ikezateacydblo SNR>{°408pevitktiecd-El 6Y,3, - Blehe
[err] 7.67-7450 hydrocﬁ%ndé (3H), 3.65 (br s, 1H), 3.49-3.42 (m 2H), 3.29
(s, 1H), 3.28-3.16 , 2.42 (m 1H), 2.18 (d, J=11.5 Hz, 1H). APCl M5
me 228.2 [(M + 1)[err]] (HA salt) np 275-277 [err]C. Anal. Calcd. for
Cerr]Herr]Ferr] N HC . 1/3H[err]Q C, 53.44; H 5.11; N, 5.19. Found C,
53.73; H 4.83; N, 5.16. EXAMPLE 44
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10 : 3- PHENYL- 10- AZA- TR CYCL( 6. 8, 1. Onigr']‘]DGDECA-Z(?) <3, 5- TRI'ENE * ¢
HYDROCHLORI DE A) 5-Fl uoro-1, 4-di hydro= 1 t hanptnaphtthatené and « « 2
5-i odo- 1, 4-di hydro-1, 4- et hano- napht hal er[e (Etsch,:9. J.:“Butlinson, N«‘E.
J. Aner. Chem Soc. 1976, 98, 753-761. Paquette, L. A ; 15 Cottrell, D.
M; Snow, R A J. Aner. Chem Soc. 1977, 99,.,3723-3733.) Magnesi um
turnings (9.37 g, 385 Mol ) were stirred in aﬁhydrous THF (1000 nL) in a
flame dried 2L 3 neck round bottom fl ask eq Red with a non-equalizing
addition funnel with a N2 fl ow adapter, nag stirrer and efficient
condenser equipped wth a N2 fl ow adapter. { |l ask was stirred and warned
to reflux by a renovable heating mantle. 2, Di fl uor o-i odobenzene
(0.3 g) was added foll owed by of 3N Et MyBr } F (0.3 nL). The addition
funnel was charged with an intimte m xturée Jycl opent adi ene (24.24 g.
367 mmol ) and 2, 6-di fl uoro-i odobenzene (88. 367 mmol ). Smal | portions
(~1 nmL) of the intinmate m xture were int(r?ld cedy® assist initiation (~4x).
After -15 mnutes, the reaction initiated (exotherm and vapor
cg gdensat i ]E)n) handhérenatﬁ mguymgsernaienwbm‘%maman ®35ig (§;-Clyuliyl @iyl 22,2 Frichloroethyl
addition of the of~,l { e

e G BbikyPod cg) Rel?k:UI e@ﬁ‘g H%reﬁ%&ﬁmeeé S84 fofild Pdoovl! Bel=om,

mai nt ai ned at reacti on was

to room tenper at tH{EOKGdCaaleh whemginshe H‘M[@@lﬁty ogyxptionally be shbsiiuted with fi@fﬂe“oﬁ?é"

%N HC s?|4ut ion ﬁéi@gtom_ls_) rbféréily&ﬁthljﬁ% ike3 a@&m dﬁshld?é edhe! béﬁ@)‘il of KbiitaecaBony {th
exanes X sne

nqueous 50 MhncBBL and B2 AR Gre pgbctg riigpeéEiy, Fore abonn, v fpakp diptorall

through a Sili caswsugtedn\mﬂ'n fioancneds seven digorinedaterns) e@FONGi-Cdalkyd, eyanaihlydrioxy) nifip,

Chr omat ogr aphy o | ia. | I (
and 21.0°g) . whi grﬁﬁgé rﬁ{g} g%élkﬁ o%él&gwxm lth ppd?ﬁ%@'?ﬁa‘i R ﬁr\U R8¢ah "I‘Bi:rr!é% ;ﬁo'%’dggen

napht hal ene. ( TL¥hens mgro%rb 91105@llg13¥r unoonjugated (Ca-Cs)alk nyl Such compounds are useful
as intermediates in the synthesis of compounds of the formula I.

15 The invention also relates to a compound of the formula
R2
/
NP' (")
R®

wherein R? and R® are defined above; and P’ is COOR' wherein R is allyl, 2,2,2-
trichloroethy! or (C-Ce)alkyl; -C(=O)NR®R® wherein R® and R® are defined as in claim 2; -
C(=O)H, -C(=0){C,-Ce)alkyl wherein the alkyl moisty may optionally be substituted with from

20 1 to 3 halo atoms, preferably with from 1 to 3 fluoro or chioro atoms; benzyl, or t-
butoxycarbonyl (t-Boc).

Unless otherwise indicated, the term "halo", as used herein, includes fluore, chioro,
bromo and iodo. _ i

Unless otherwise indicated, the term "alkyl", as used herein, includes straight, branched

25  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.
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« <

B) 5-1odo-1, 2, 3, 4-tetrahydro-1, 4- net hano-n g;ﬁalede 2,3-Biolf35 "« <
5-1 odo- 1, 4- di hydro 1, 4- met hano- napht hal ene ? 0 d):dnd. N-.me:t hyl m)rrph@I i ne
N-oxide (17.61 g, 130 nmmol) were stirred iin agkt.oha ‘(90‘nt) and H er«r]G)'(lS
m.). To this was added a solution of @Qerr] (0.2 m, 2.5%. solution in

t-BuOH, 0.02 ter 144 hour.s orisiJ (5 at yr. at o]
NabSOL o1 1] st bn (NERE bRl G R e b o ity R B 88 RUER s
5 mxture was Wiffomenede i maglumenudber of subsiitents dosshie basadtqnaheanm&feh@waéﬁb@d
to produce an oi pondhg g,{éswas purified by chromatography on Sili ca gel

?Ilgt |7ggg\)/\/| tRP?J g adi e&%%ﬂ_ﬂ hexa%m % to[ué%? ffre}n%?\e?ers ?o ngr\éfn(gj,ean%w tmg. |Y‘Y|bﬁlng the
“10- Benzyl - 3-i odoprwesszoi. aripreygnding fh@. dsofdeOdranonditiod dal which &.cH Xerd, dpplies, @rrome or more
'5-lodo-1, 2, 345 RIMEYr Qach Bndifoh Q?&Qor&b?.pl?ﬁ@éhﬁ%aﬂ?neﬁt’ ‘ys%eo(@re%}’ réfersdd th8 act

mol ) and 10 Et err NBn“ %9 wer e Vi orous y stirtred in

di chl or oet hane ( @’e a&n’ﬁeaﬁr%l‘#‘% ed-ymmediat ¥?R9Hetreat ed with sodium
periodate (6.17 g, 29Tiﬁb compoindsAdf tfermuth. 1Sméay have, opttited ckrtgre rand \Wesrefors apay atoar in
and the aqueous : j . 4 Aetolay i

| ayer was was hedtj'“f;)\/léf teﬁﬁgé r i %%?nj‘éﬂ;(éébg?ﬁ? fngd%riﬁ? ﬂﬂ%ﬂ%g&%ﬁﬁ%n tdhigg(grregﬁgémnﬁ
i odi de paper was observed, then with saturated agueous NaCl solution (30
m.). The organic |ayer was driced through a cotton plug 15 and treated with
benzyl amne (3.16 m., 29.0 nmol) and stirred for 2 mnutes then
transferred to an addition funnel. This solution was added over ~10 m nutes
to a vigorously stirred cooled (O[err]C mxture of NaHB(QAc)[err] (18.72
g, 88.0 mmol) in DCE (150 nmL). After addition was conplete, the m xture was
stirred without cooling for 2 hours. The m xture was quenched wth
saturated aqueous Na[err]CJerr] solution (100 nL) and stirred for 1 hour,
then the | ayers were
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20 separat ed and the aqueous | ayer wgs extracred‘with CH.ers] C [er’l‘] (3 x
50 nL). The conbi ned organic | ayer wag washed W h*sat ufatied .aqueé)us Nad

t

sol-ution (50 L), dried through a cot t*on pl ug apd.cbncehx,rat.éd et el
Chr omat ography on Sili.ca gel prow ded -an oil (6.3 g, 1% (TLC 5%

40 7.61 d
L0 o TR ezé‘efef'?%eﬁﬁ?  compoys, o oy 'oaw@" takeghic g0 o
3H), 3.58 (AB ddthergef14. 2 Hz, 3.26 (br 25 s, 3 21 (br s, 1H),
3.04 (br d, J=10.2 HZThel;'.r&sen&n%’hn&Péls& relafes - aﬁ ré%g ééléé ’for(?s\ é? m%%%&%x%&%
ﬁ/g) n1(23 236(8 [‘(Jl\%q_nu% lHé HZI o]a%eleé compolt;?nds of formula I are those wherein the radiolabels are
10- Benzyl - 3- phergdectt'-d-ﬁamasﬁl-l &g Mo] BF 3% ang iy ]S.Jdockﬂlb&bagﬂbogrﬁ:oﬁ%c%sir a%r@ﬂﬁefﬁﬂ:&r
‘a di I
2a53") 10 Beney oo gds Tpeagt EF el e Kot Sien Sy 306
(375.3 g, 1.0 gnimals,anddean, m acetate (785 ny, 8.0 nmol) and phenyl
boronic acid (183 ng,%ﬁesenﬁhoenmraisocelahs thaﬁnédébt?caﬁoﬁﬁbéﬂ[oﬁ%r]u@eﬁﬁreﬂwng

reated with

;rthr ?ki(tsl(J{ r6| \SﬁZn phosp | m% \égww‘é\{#ﬁ%ﬂ’? %gfg%d&b BE° MDY R AT Rdpehsinego
90 35 C for 18 H'“mFﬁe""F"@ﬁ%’EQ }yameyat of 8 6prappund pf the foamuld k or gHjharmdceutigally acceptable
extract ed witsh l:'sa[tGfefe]o@tKaankﬁE&véTh}edthg?detﬂ@Qddi‘ch&rﬁﬂr@‘ dinga® theRe&akbridsening
brine (50 rrL) fb%?ﬁ%%gé%e%hagelgﬁﬂﬁa %Bd concentrated to provide an
oil (180 ny, RCRPPF SU™s). oovs me 325
(M[lerr]. B 3 Pheny| Thegregeat inventiop elso felate.ta a OFtod fof MW@M’(HE)a,dﬁptﬁ)ntdr aiding in
hydrochl ori de the E&ssaﬁm or lessemnF of tobacco use in a_mammal, ln%ltldl g 5 l%uman compnsm
10- Benzyl - 3- phené’d]mln} enng sal memal n amounto ae Egrlngound gfctlfoae forrnu?al ora pharmaceutlcally
converted

20  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 of treating a disorder or condition
selected from inflammatory bowel disease (including but not limited to uicerative colitis,
pyoderma gangrenosum and Crohn's disease), iritable bowel syndrome, spastic dystonia,

25  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.g., dependencies on, or addictions to nicotine (and/or tobacco

30  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 pefit mal absence epilepsy, senile dementia of the
Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity disorder (ADHD)

35  and Tourette’s Syndrome in a mammal, comprising administering to 2 mammal in need of such
treatment an amount of a compound of the fomula I, or a pharmaceutically acceptable salt
thereof, that is effective in treating such disorder or condition.
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into the title conpound utilizing the condi tions described, i p; Exanpl‘e ZD.
(TLC 10% MeOH CH err]JC Jerr] (NH err]) R err] 0‘§30) (data: for fdéde hase)
[-err.H NVR (400 Mz, CDQl[err]) [err] @.46-7.15 (8H*, 317" (bts, IH.' .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). APCl M nie
236.2 [(M+ 1§[err]]. The presext)invertion) alsa,rejaies. o8 Rhamegentical cempesition Jer treating a
err]Herr]N HCH:s&ﬁe?H{r%ﬁdnﬁan delectéd f3M; infldmniatohP bows! diseds?. (incRtiRg! bG notJinfited to
H 6.77,;

N, 5.04,
5 HVDROKY: 10- AZAYSTRES Pl Pipdlmyp, gmarseRis-and Srofy's dasssey itgblq dowel syndrome,
'HYDROCHLORI DE A) spgticgty#ggia,.cgronig pajinjagute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic
_i‘g' g 10- ?Za t“dCZf §%r64r6 d§préss@['|elbib$l$rdﬂig&6é‘ &ltin %Ieg p Udi doﬁ!é% Jet lag, tarn:yéogoplz:?}ateml
enz 0- az icyclo err odec

L0-Benay - 50kl Al S oo SRR i, s b e
and treated dr opwm’maa. gastric acRiypersedredian, rtl_cetsf P@Omre@hlhma.l moglessuaespramuﬁglar
mol ). After 10 B&Ié}uér%?mcai Hépeh&é?n@i&@% RcBdrs (€8, déﬁn@hclgg-on,%pa&)dlm o

added dropwi se. After ~ reaction vvasagoure Into saturate

aqueous NaHCQ er f&nd! EUP??PP%W‘“?F} lalc%'l?' benzogigtepioes, habiliates[poids o FacAne: bygea‘(hs
x 50 nmL) and consteké,r &aadaticTbmin dnjmrgluﬁ'Bll)aa:bdessabormﬂ:lslva deSfder (OCD), psychosis,

Et[err] Q hexafesghf, tgﬁ‘é rc’h%fe d s e ayshin DB ée%’a{. @zeégﬁﬁ@fa?%m#%fam

The conbi ned aqueous asi c er Wwas treate . )
achi eve pH 8 and WF%C”IQEJe' Rognitivendedfing, ﬁp@ﬂsynt"f‘“d'ﬂﬂ petly mahalsenge] spdiprsyy genile
and 25 st ri ppeddenidnti oEihe zAgimErsOpeSAD), G&rlﬁ%bn‘ﬁb:ﬁéaség?ﬁ)l stiehtion deficit3Agperactivity

Et QAc/ h t : 506 MeOH/
o vy e e | RR R il e SRBRRRT § oL cbling o Mo S e
10- Benzyl - 3- hydr efx{he1fomauia it Pﬁ @y ehasha&egticallyo pesepialiel salb dhereqf,7 pnd3 a5 pharmaeseutically

10- Benzyl - 3- por oBdceptable carrier.
aci d- 10- aza- trlcyclo[

errlldodeca-2(7), 3, rien , .30 0,48

o) i ssol ved 1 ke s el a0 Tl ool s (AP AR A0 i

(64.5 ny, 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

o

25 or a pharmaceutically 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 fo 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,

30 chronic pain, acute pain, celiac sprue, pouchitis,  vasoconstriction, a'nxiety, panic disorder,
depression, bipolar disorder, autism, sleep diéorders, 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, or addictions to nicotine (and/or tobacco

35  products), alcohol, benzodiazepines, barbituates, opioids or cocaine), headache, stroke,
traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis, Huntington's
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0 48 mml) and brought to reflux for a4 hqur, <The'teaction was concentrqt ed
and chromat ographed on Silica gel to prfow d%’i‘px o(jU‘Qt « (TLC 26%- ¢

Et OAc/ hexanes Rlerr] 0.18). [err]H NMR (400 WHz, @GDClI [ €kk]) « Eerr] 7:'18<7. 15
(3H), 7.04 (dd, J—8070Hz,1H) 695(m2H) 6.75 (d, J70Hz 1H),
6.59 (dd, J=8.0,1.0 Hz, 1H) 3 (br s 3.51 (AB d, J=14.0 Hz, 2H),

3.28 35 (br 5, 1H), %=he'Be('ﬁ Pl“ﬁstra!wem%'s gﬁsvcfheﬁlz'"y%mawfdst’fﬁze formual.> 79
(ddd, J=8.5,1.5,1.5 Hzeferfifd to SZhehie {,dhe &aﬂ;ﬂg Matietial oflfobmule?lll 3Orehcted Withl fifiGorbdtetic
1+, 2.23 ( m 1 znh ndg 5m th:- pr%je;i:?e a‘ ;Hzidm @ forrﬁ‘%g co%omdeof%cﬁ'ﬁmé l{’( MhE reaction is

Dferr]]. -7
3- Hydr oxy- 10- az dynieally pesidupted i methylens Fﬂ'@ﬂﬁ&@aﬁ teppratyres from abadt fGdteosherbFoode
. 10- Benzyl - 3- hydrigm ,gtg,-eaza tricyclo[6.3.1.0[err]]dodeca-2(7),3,5-triene

420 o, ST 5 GRS Vi e VB iy 8 i
J=8.0,7.5 Hz, 1Hy, ﬂw@faﬁa}mn@gjpro@ss The-pompowd)d of ghe7iormuig IV Je-gdded iy a mixigre 0345imore

b 1 3. 33-
(1H;S 5 '2'09 10 rg"‘qﬂ..@gler(té?'!Sf)tmﬂu3\!:13r|@’chéﬁtsuh‘?am?:3519((fF*ZSOz'EjF%anQBQ 83 dotiva l&ﬁ&fﬂndﬂqdl na

1)[err]]. (HA S@fopy@t%%g@gca%}ﬁ Togppt] gycwz E%Aﬁ&rgfo% dlchl}/sroer{h{ane (E%E? gr methylene
4, 5- DI FLUORO 10-chibAdél RIheYédulfihgmBiute i pliowel fdEBE@AaBUT S t0245hotiial BbIE of the foregoing

HYDROCHL ORI Thv%aéubr‘ié &e y\n@g}?ﬂgéd Etgae %‘3 aﬁéﬁ ﬁ%ﬁ Dioks - ﬁzﬁw a ij"bnfor
Exanple 1 an star tritluoro enzene
(400 M, CDQ [ oy iours; gndher sllpyed 1 amio paom oy fhg rgrgaipieg fjme.> 28 ( m
1H), 2. 11 (d, J=11.5 Réductionof thkcérhpdubd Bﬂfmnh&ﬂlAZuém'gNhéthdH} el kjown td tHoke sfakil jn
T 301-303 [ €1 ], s ftktbouPb 6l 15 rfh ook oo UL, A G
using hydrogen and a palladium catalyst such as palladium hydroxide and running the reaction in
20  methanol at about room temperature.
Referring to Scheme 2, the compound of formula lIA is converted into the corresponding
compound wherein the frifluoroacetyl protecting group is replaced by a t-Boc protecting group
(VIA) by reacting it first with an alkali metal or alkaline earth metal (or ammonium) hydroxide or
carbonate, and then reacfing the isolated product from the foregoing reaction with di-t-
25  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
30  solvent such as THF, dioxane or methylene chloride 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 IIA into the
35  corresponding diamino compound of formula (IB.
The conversion of the compound of formula VIB into the desired compound of the
formula VII can be accomplished by reacfing the compound of formula VIB with a compound of
the formula
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FoundC 56.66; H. 5.41; N, 5.96. EXANPLE 47 20, : REREE
6- ETHYL- 5- OXA- 7, 13- DI AZATETRACYCL( 9. 3. 1. Q[err]zAG[énr]]PENTADECA—?(lb) 3; 6,
8- TETRAENE HYDROCHLCRIDE222Tr|fIqor01 cfee € e eea cc

- (4- hydr oxy-5-am no- 10-aza-tricycl o[ 6. 3. 1. O[err]]dodeca 2(7), 3, 5- trlen- N
10-yl ) - et hanone and proplonyl chloride were converted to the title conpound
fol 1 owi ng the procedures descrith§8Q, LPd CGol dstein, S. W;
Danbek, P. J. J. Het. Chem 25 1990, 335, [err]H NI\/R(400 M—Iz
CD[err]OD) [err] 7.64 (s, 1H), 7.62 (s, , 3.48 (d J)L&l@‘ 3.41
(d, J=12.0 Hz, 2H), 3.20 (2H), 3.01 (q, 7.5 Hz, m 1H) 2. 17
(d, J=11.5 Hz, 1H), 1.42 (t, J=7.5 Hz, APCI I\/Bn1e 229.2 [(M +
1)[err]]. EXAMPLE 48 30

6. | SOPROPYL. 5 OXA. 7. 13- DI AZATETRACRCLOL.9. 3. 10661 ] . of er r]] PENTADECA

g( %0)2 ‘:I))'r |6f ?UIFI%% hydr oXYy - B\gﬁ'cs)fwl optionally subsfititeq, with fro,one tT f%ve(?eﬂéjgn
75 5-trien- Lodpmp et RS AY e peloe i B Gbeiane e P REBTORTH B
title conpound f.a;Jaky vatgerdin aif rHaeRshn @%sggcmr i divé %W&nw&m krbhiatia Afigs
0/ s Rl khcr d e e oy B GB np
1H), 2.18 (d10 J=saph®f ) ,forngyng anyl gl het¢roany-grogpstinay mgnallyﬁmubw@ted\wthm oP rroeM
+ 1)[err]]. (HC substtientsBrefeftBiydRm Zero to two dibstitients, independently selected from (C; -Ce)alkyl
EXAMPLE 49 optionally substituted with from one to seven fluorine atoms, (C, -Cg)alkoxy optionally substituted
with from one to seven fluorine atoms and cyano. The preferred solvent for this reaction is a
10:1 mixture of ethanol:acetic acid. The reaction temperature can range from about 40°C to

15  about 100°C. |t is preferably about 60°C. Other appropriate solvents include acetic acid,
ethanol and isopropanol.

Alternate methods of preparing compounds of the formula Vil the compound of
formula VIB are described by Segelsfein et al., Tetrahedron Lett., 1993, 34, 1897.
Removal of the t-Boc protecting group from the compound of formula Vi yields
20  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 triflucroacetic acid, preferably hydrochioric 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
25  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.q., chioro, bromo,
mesylate or tosylate), in the presence of a base such as an alkali metal hydride, hydroxide or
30 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 R'Z is generally

carried out at a temperature from about room temperature to about 100°C, preferably at about
50°C, for about five hours.
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R OC,H,

wherein R" is defined as above, as described above for converting compounds of the formula
VIB into those of the formula ViII.
Removal of the protecting group from the compound of formula XXV yields the
25  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 1A
from the corresponding compounds of the formula ViL.
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
30  reacted with a compound of the formula
OH

SO,Na
NaO,S

OH
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Th formia 1. nefOS BharTpeRRe %&o&aeﬁweﬁ«msms PUBHSIE BEEE39 £OTPeURegs fhen
oxygen or suI f urreaciadawithhiwp equivaleritiofrhifivoronethamesaifodic ankyddde andr dnegguinalgnt of nitric
optionally be  acd to form the comesponding compound of formula [X, wherein there is a single nitro
substituent on the benzo ring. The reaction with trifiuoroacetic acid is typically conducted in the
25  presence of pyridine. Both of the above reactions are typically conducted in a reaction inert
solvent such as a chiorinated hydrocarbon solvent, preferably methylene chloride, at a
temperature from about 0°C to about room temperature, preferably at about room temperature.
The above fransformation can also be accomplished using other nitration methods
known to those skill in the art.
30 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 IX’ is then reacted with a carboxylic acid halide or anhydride
of the formula R'*COX or (R'°C0),0, wherein X is halo and R™ is hydrogen or (C;-Cq)alkyl, and
pyridine, TEA or another tertiary amine base, to form a compouﬁd of the formula X, which can

35  then be converted to the desired compound having formula X! by reacting it with Lawesson’s
reagent, which is depicted below.
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cyano, hal o,
such as aluminum chioride, at a temperature from about 0°C to about 100°C, foliowed 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
25  methods that are known in the art.

The reactions described herein in which NO,, -SO.NR'R®, -COR"®, |, Br or Cl are
introduced on the compound of formula 1V, as depicted in Scheme 9 and described above,
can be performed on any analogous compound wherein R? Is hydrogen, (C+-Cg)alkyl, halo,
(C+-Ce)alkoxy or -NHCONR'R®, producing compounds of the formula | wherein R? and R® are

30 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, i.e.,
those wherein the -C(=O)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

35 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.

40
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in a mammal , corrprlsm rin of
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_ chroni c pain, acofakypairC,-CHAlkoRE-(CoilJalkyl- FRIdGY dfisgid X3(Cy-Cs)alkyl- or X%(C4-Cs)alkoxy-(Co-
Ce)alkyl- contains at least one carbon atom, and wherein from one fo three of the carbon atoms
20  of said X%(Cq-Ce)alkyl- or (Ci-Cs)alkoxy-(Co-Cs)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 wherein any of the alkyl moieties of said (Co-
Ce)alkyl- or (C4-Cg)alkoxy-(Co-Cg)alkyl- may be optionally substituted with from two to seven
fluorine atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-
25  (Cp-Csalkyl- and said heteroaryl-(Cq-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, (C+-Cs)alkoxy optionally substituted with from two fo seven fluorine atoms, halo, {Co-
30 Gglakenyl, (CxCelalkynyl, hydroxy, nitro, cyano, amino,. (C:-Cg)alkylamino-, [(C+-Ce)
alkyll,amino-, -CO;R® -CONR’R®, -SO,NR'R®, -C(=0)R"™ and -XC(=O)R™;
or R? and R®, togsther with the carbons to which they are attached, form a four to seven
membered monocyclic, or ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from one to three of the nonfused carbon atoms of said
36  monocyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part
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dependenci es on, 28y ©A¥ieBt Roﬁgxt%, arﬁin% irwgm%ﬁ’dﬂﬁrcamgt U
20  unconjugated (Cs-Cg)alkenyl; or a pharmaceutically acceptable salt thereof,
2. A compound according to claim 1, wherein R? and R®, together with the ‘benzo

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

. R10
N
O o :
SO SINO G
i|?17 (0] . N

S . O\N |
wherein R™ and R" are selected, independently, from (Co-Cs)alkyl- and (C;-Cg)alkoxy-
25 (Cy-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,
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8. 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 according fo claim 1 that is effective in reducing nicotine addiction or aiding in the
cessation or lessening of tobacco use.

25 9. A pharmaceutical composition for freating a disorder or condition selected from
inflammatory bowel disease, ulcerafive colitis, pyoderma gangrenosum, Crohn's disease, irritable
bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis,
vasoconstriction, anxiety, panic disorder, depression, bipolar disorder, autism, sleep disorders,
jet lag, amylotropic lateral sclerosis (ALS), cognitive dysfunction, hypertension, bulimia, anorexia,

30  obesity, cardiac arrythmias, gastric acid hypersecretion, ulcers, pheochromocytoma, progressive
supramuscular palsy, chemical dependencies and addictions; dependencies on, or addictions to,
nicotine and/or tobacco products, alcohol, benzodiazepines, barbituates, opicids or cocaine;
headache, stroke, traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis,
Huntington's Chorea, tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct

356 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,
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and Tourette’'s Syndrome in a mammal, comprising administering to a mammal in need of such

N

20 treatment an amount of a compound according to claim 1 that is effective in treating such
disorder or condition. _
11. A compound of the formula

R RS
wherein P is hydrogen, methyl, COOR™ wherein R' is (Ci-Coalkyl, allyl or 2,2,2-
25 trichloroethyl; -C(=0)NR®R® wherein R® and R® are defined as in claim 1 above; -C(=O)H,
-C(=0)(C,-Ce)alkyl wherein the alkyl moiety may optionally be substituted with from 1 to 3
halo atoms, preferably with from 1 to 3 fluoro or chioro atoms; benzyl, t-butoxycarbony! (t-
Boc) or trifluoroacetyl, and R™ and R'® are selected, independently, from hydrogen, (C;-
Cs)alkyl optionally substituted with from one to seven fluorine atoms; -C(=0)(C4-Cg)alkyi,
30  cyano, hydroxy, nitro, amino, -O(C4-Ce)alkyl and halo; with the proviso that R* and R can
| not both be hydrogen when P is hydrogen, (C+-Cg)alkyl, or unconjugated (C,-Cg)alkenyl.
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12. 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 pharmaceutically acceptable salt thereof, that is effective in reducing nicotine
addiction or aiding in the cessation or lessening of tobacco use.

13. A method for freating a disorder or condition selected from inflammatory bowel
disease, ulcerative colitis, pyoderma gangrenosum, Crohn's disease, irritable bowel syndrome,
spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic
disorder, depression,' bipolar disorder, autism, sleep disorders, jet lag, amylotropic lateral
sclerosis (ALS), cognitive dysfuncfion, hypertension, bulimia, anorexia, obesity, cardiac
arrythmias, gastric acid hypersecretion, ulcers, pheochromocytoma, progressive supramuscular
paisy, 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 (TBI), obsessive-compuisive 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 2 mammal, comprising administering to a mammal in need of such
treatment an amount of a compound of the formula

(-

or a pharmaceutically acceptable salt thereof:
that is effective in treating such disorder or condition.
14. A compound of the formula

RZ
NP" 1)
R3

wherein R? and R® are defined as in claim 1; and P’ is COOR™ wherein R is allyl,
2,2,2-trichloroethyl or (C1-Cs)alkyl; -C(=O)NR°R® wherein R® and R® are defined as in claim 1
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