Title: ARYL FUSED AZAPOLYCYCLI C COVPOUNDS (57) Abstract:
Th| s invention is directed to conpounds of formula (1) and25Abgigt 2004
pharmaceutical |y ‘acceptlabl e salts, wherein Rerr]. Rerr], and Rlerr] are

f such co ounds,
~as de- fin 7} &; i ntermedi ates for the synthesis o

phar ma cegf?cgfggonp05|t|ons cont ai ni ng such conpounds; andPfE d@ﬂﬁf
using such conpounds in the treatnent of neurol ogical and psychol ogi cal

di sor - ARYL FUSED AZAPOLYCYCLIC COMPOUNDS
Background of the Invention

This invention relates to aryl fused azapolycyclic compounds, as defined more
specifically by formuta { below. Compounds of formula I bind to neuronal nicotinic acetylcholine

S  specific receptor sites and are useful in modulating cholinergic function. Such compounds are
useful in the treatment of inflammatory bowel disease {including but not limited to ulcerative
coliis, 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 iag, amyotrophic lateral

10 sclerosis (ALS), cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac
arrythmias, gastric acid hypersecretion, ulcers, pheochromocytoma, progressive supranuclear
palsy, chemical dependencies and addictions (e.0.. dependencies on, or addictions to nicotine
(andfor tobacco products), alcoholl, benzodiazepines, barbiturates, opioids or cocaine),
headache, migraine, stroke, traumatic brain injury (TBI}, obsessive-compulsive disorder (OCD),

15  psychosis, Huntington's chorea, tardive dyskinesia, hyperkinesia, dysiexia, schizophrenia, multi-
infarct dementia, age-related cognitive decline, epilepsy, including petit mal absence epilepsy,
senile dementia of the Akzheimer'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

20  antidepressant such as, for example, a tricyclic antidepressant or a serotonin reuptake inhibiting
antidepressant (SRI), in order to treat both the cognitive decline and depression associated with
AD, PD, stroke, Huntington’s chorea or traumatic brain injury (TBI); in combination with
muscarinic agonists in order to stimutate both central muscarinic and nicotinic receptors for the
treatment, for example, of ALS, cognitive dysfunction, age-related cognitive decline, AD, PD,

25  sfroke, Huntington's chorea and TBI; in combination with neurotrophic factars such as NGF in
order to maximize cholinergic enhancement for the treatment, for example, of ALS, cognitive
dysfunction, age-related cognitive decline, AD, PD stroke, Huntington's chorea and TBY; or in
comnbination with agents that slow or amest AD such as cognition enhancers, amyioid
aggregation inhibitors, secretase inhibitors, tau kinase inhibitors, neuronal anti-inflammatory

30  agents and estrogen-like therapy.

Other compounds that bind to neuronal nicotinic receptor sites are referred 1o in United
States Patent Application 08/963,852, which was filed on November 4, 1997. The foregoing
application is owned in common with the present application, and is incorporated herein by
reference in its entirety.
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(-)-6-methyl-5-thia-5-diox0-6,13-diazatetracyclo[9.3.1.0>".0**|pentadeca-2(10),3,6,8-tetraene;
(-)-7-dimethylamino-5-thia-5-dioxo-6,13-diazatetracyclo[9.3.1.0%°.0%* pentadeca-2(10),3,6,8-

tefraenc,

(-)-5-0xa-7-methyl-6-0x0-7,13-diazatetracyclo[9.3.1.6*" 0% |pentadeca-2(10),3,8-friene;
(-)-1-(10-azatricyclof6.3.1 .02'7]dodeca—2(7),3,5—m’cn-4—yl)-1-ethanone;
or a pharmaceutically acceptable salt thereof, '

In a second aspect of the invention, there is provided a compound selected from the group
consisting of;
5,8, 1 4-triazatetracyclo[10.3. 1.0%! 1.04’9]hexadeca—2(1 1),3,7,9-tetracn-6-one;
(+)-6-methyl-5-thia-7,13-diazatetracyclo[2.3.1.0%"°.0**pentadeca-2(10),3,6,8-tétraenc;
(+)-6-methy!-7-propyl-5,7,13-triazatetracyclof9.3.1.0%1° 0*%) pentadeca-2(10),3,5,8-telraene;
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In a third aspect of the invention, there is provided a compound selected from the group consisting

of;
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-- 2b 25 August 2004 (-)-4-cthynyl-5-chloro-10-aza-tricycla
[6.3.1.02"' 7] dodeca-2(7),3,5-triene; (-.)-4-fluoro-5-trifl|23ckugust 2004 10- aza
tricyclo[6.3.1.02 71 dodeca-2(7),3,S-triene;

(-)-4-chloro-5-trifluoromethyl- I

0'-aza-tricyclo[6.3.1.02, 7] dodeca-2(7),3,5-triene; -5-trifluoronethyl -
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| .02, 11.(046-Chloexaddnarab k)dlsm'éetic BRI BENR!L 0* Thexadeca-2(1
6- chi or o% Jiluoro fgx 14- d:]lazat etra&cgclgI 6T ( 1):3,5,7,9-pentacne;
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and pharmaceutically acceptable salts thereof.
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(+)-5, l4-diazatetracyclo[ 10.3.1.02'11 04']hexadcca-2(11), 3,
5,7,9-pentaene; (+)-6-nethyl-5,14-diazatctracycl o[ 10. 3.25A081s120@4 -
' 9] hexadeca-2(11), 3,5,7,9-pentaene; (+)-7-nmethyl-5,14-dia.zatetracycl o[ 10.
3.1.0211. 04" ] hexadeca_2(11), 3,5, 7, 9- pent aene; .
(+)-7-.ethyl 5, 14-di azatetracyclo[10. 3.1.02,1i 04 -
] hexadcca-2(11), 3,5,7,9-pentaene; + -8-neth 1 5 14-diazatetrac clo
10.3.1.02,11 04-9 hexadeca 2 11 ,3,5 7 9 entaene

(+)-5, 14- diazatetracyclo[lo 3. 1 0 13

04' o] hexadeca- 2(1}), 3.7, 9-tetr % (+)-6-chloro+ -

-5, 14- di azat et racyel of fsme%t%y ““Jf“iyI da@"f’ﬂéc)l’%tﬁé%‘%i’of(di?ﬂ}ﬂ‘%fo@“l? 9 pent aene;
(+) - 6-met hoxy-5, 14-di azatetrgé&ycl o[ 10. 3. 1. 02' 11. 04' 9] hexadeca-2(11),3,5,7,9
-pentaene; (+)-6-chloro- |0-f Qro-5, 14- dlazatetracyclo(lo 3.1.02, 1 .
1""] hexadeca-2(11), 3,5, 7, 9- penpta
(+)-6-chloro-3-fluoro-5, 14-di #iza cINRR 10. (]

. 04, 9]hexadeca 2(11), 3,5, 7, 9- petraene (-)-5,14-di azatetracycl of .
10 3.1.0"1". O *] hexadeca- 2( , 3,5, 7 9- pentaene

(-)-6- nethyl 5, 14-di azatetra oIo[ 10.3 1 0-11 Oas] hcxadeca-2(11), 3, 5,

- 7, 9-pent aene, R be hyd (Cr-Cglal ted (Ca-Celalkenyl, =O\R® o
(-)-7- rre%hyl ﬁ%@;%%%&,ﬁ?nacyclsg[k{lo ugcofju(ggell( 64*’%??&5’32”3’5 é%l%R oé 7,0-
pent aene; - /- ‘4- di azatetraeycl o[ 10.3.1.02,11 04

9] hexadeca- 2( 133 argl, E D bp stltcidnindepeqdentis fmwet Hylogd, 10,-Chlakeayl oC;-Sapiyrl

10. 3. 1. 02 hw @hﬂﬁe)@dﬁahﬂ| C);b)‘@?) %q&t%sﬁwt ﬂrﬁ%n g may be zero, one or two,

(-)-5, 14"%@? %rﬁ%& ﬁé 3! i CQNRRS R® @
10.3.1.02,1 el ropipilaming-g_ LR aenC8NR e -SONR'R®,  -C(=O)R™,
(-)-6-chl or N dFHk@b‘@ﬁ)ﬂ'&d‘y@ | anyfi-1ey- (3 )alkyio2, ﬂtﬂerenﬂsﬁld a}ﬂ@)ﬁadeﬁb&cted from phenyl
2(11), 316, 7aft RN H&emar‘rr(b @ B 6r'}€é@foa5yltcafbgﬁlk§t-7c§t“%}ere€s i ngr%aryl pray be

10.3.1.02.1 eca ent
0-f | Uor o- §élefté(§’| vors & 3%"?5 bﬂgd groina(tﬁ ﬁq_gf containing from one to four heteroatoms

04' 9] hexade%#cﬁe(dlf!.‘)m 90%er,, irqgen taad enlhy; XA (Cg-Cs)alkyI- and X%(Cy-Celalkoxy-{Co-Co)al
(-) - 6-chl or Ghedeik kiadyde &smmws@w 2ol 6 %, b G)Qta%fath- R qg" &

2(11), 3, 5, 7 t t t 25
August 2004CRIBF Lol %@"%@m”?%%éréffﬁfsa@e%&:i-;aawwyﬁ%cim%‘ids of
t he for il aCdRtkyR mapregntalyet legstioms g@bnn afo, asdohakitfbm otNEBRE BGRL 8Won atoms -

( C3- C6) al kegtyaid (benawkyu- o -@bﬁiﬁé’ky%%s% ﬁ%gazs fiaf @oﬁﬁg%krgt:aceﬁ%ya”d R3

may be selected epen

(C2- c6) al kyRy¥™ o?JySUﬁW ?’?5'8 Wzi’m*h?opm‘ﬁ%ﬂ that é%Ya‘P‘I’B sucls@ate@ato@@) gt e
“wherein g rmyafb@dmrableastrtw @arbow@toms( Bid GBYraih ki aMing ilkyl fbikies GF )sakikiti-

am no- CQ; I- -oF R?
aryl - E%ﬂqlg%l ’ (%??{ Cgﬁ +3Eu S r%;ﬂ Ee\%&géali% sai%utg@i tﬁ frrggﬁytuf?eto
sel ect et fr SH‘?% 'FﬂiJ;’?Pé?i'PtPWf “‘etfé‘fb@?' 8@y of gach ottby atkﬂmet'@t of said ‘
heteroary! a@maeg%aawkghd Sel hatesani(CoiRlatkyih alag opiially bER%pRGd BLP6kAEh, T M O
i've to sevfiRqaBeBPas o r,om.on o four
het er oat oms. 96| ect. elg ?tra@mgm hﬁer@:h'b%ﬁl? %gﬂ‘éﬂfb% ﬂwlf%npohe%?a%-g&'fﬁlnf@yl - and
X2( C1- C5) al AR Resubsiiulgd.with o one OW@PéPWtMQHWf%@blmezﬂm tortwixgutrstityiares,
,_ g;g Fﬁ) al kyﬁcmpenuenuyaeue{:té&&erﬁaozatt)aw b;ﬁanaupeubsue@el wm?%ﬁldgewee\k% ding |
or ) ?(2( i rrfsoéc {%ﬁ)&f&%ﬁo“ﬁ? s%slu% e5 with from toltg Ssev%n ﬂ%grlrne atoms, halo ée_g Y
loro ﬂuoro romo or iodo), (CxCq)alkery!, (Cz-C.-,)alkynyl hydroxy mtro cyano, amino, {C;-
Ce)alkylamino-, [(Cf-Ce)aIky[]zammo- “COR', -CONR'R’, -SONR'R’, -C=OR® and
XCEOR® T |
‘ - orR%and R3, together with the carbons to which they may be attached, form a four to eet?en
30 membered monocycllc or a ten to fourteen membered blcyc!ac carbocyclic fing that can be
saturated or unsaturated wherem from one to three -of the non-fused carbon atoms of sald '

monocyclic rings, and ﬂom one to five of the carbon atoms of sald blcychc rings that may not be part
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.1 5 C6)al kyl- may contain at |east one carbon atom and wherein' fromone to
three of the carbon atons of said (C4-C6)al kyl- or 25 August 2004
_(C1- C6) al koxy-(Co-C6)al kyl- noieties may optionally be replaced by an
- oxygen, nNi{ARI7Rr sul fur atom with the ' proviso that an){> two such

het er oat ons nust be separated by at |east two carbon atons PCIABOUMESR| n
any of the alkyl noieties of said (Ca- C6)al kyl- or
(G . Co)al koxy-(Co-C6)al kyl - groups may be optionally substituted with from

two to 20 sewtthe béraoringuhoas nmEmundnaylopionly aﬁmmd@fendeh@ r@&é 8f 9WRogn, €ach

of the al kyl
het er oar vyl y( 8?&%3?%2 yr?-gmsn%&em gé'é{ ﬁ%; g%)‘@h'gﬁ’é%%"as B'ﬂ?yz?ﬂu%'ﬂ'ygtéensuwﬁﬁ‘t?ﬁ’ ogen
_or sul fur at ¥ °"%9{d"%§?béi‘t\*ﬁfﬁﬁaéwf9<ﬁb'w o Zeon lodw substituents| forthel Moebaycioainys

gr O]chpS B}ay ot freov adrb Yo h&ei‘st’ﬁ&itule?tbl\‘d?%e%dy&c@:ﬂ% %txﬁ@'ﬁfse&b&@@lﬁdd%p%gﬁﬁ from
rerera ndéen sel e o

e Coyal Byt (Gt SR G GOt Freran i olcaltn o HResdobs
.atoms, (C, - CG)G&F%&?n%\ﬂiqr%mmfﬁm&ﬁe&m@mmaymthndﬂy bersubstituted witke Stem ohé tor | ne
at oms, | hal 0 sied fuorBiafint; nfrbU6D cyahb, NER, @Cz-tbe%ﬂ@)nyl g% an’W amino,

(C2- Cs) al kyn [ OX ano, am no ;

[ (Cl1- C6) ai ky%‘:l Eamkﬁ%m'“ G) 'kﬁg’ﬁg%'g & ) -GHEAR®, and

XC(=O) R13; oXORORRI R3, toget her with the. car bons to whi ch t hey nay be

attachedqoform acfaur, quﬁsevgqnd ﬁ@ gg%glré&gb mgé&ﬁa'emlffmrﬁ h&@méee] gg?ugér t een
e

nmenber ed bic d hat sat’ura t ed,
wherein f ror#%’hé}r Ro@ ?dng@gygf tﬁ%ﬁ“’?%@'&&”&%ﬁ"ﬁ%ﬁ“’&'@ ]3¢ 3 nﬁfat@difdlma
nonocycl i c rygklineanpipéndoen omerpbaling, i \azetidine hﬁpemmbon-NqCQ pathAhebi gycl i c

rings that 1 s ; 01/ §2736 BCT{ 11101100153
of the benzga‘th?éin % mq{%\t}?%@rnpaf?lge gq\!a}%}el%}? TERAM Y ﬁﬁFpF?f&@'ﬁ&ﬁa’gﬁ’flqey be

repl aced by n, - - oxygen or sulfur and mhereln sai d nonocyclic and
bi cyclic*ings nwychdbmﬁmahdeyenb@tlslﬂbs?tﬁ]aﬂmbed with one or nore

substituents, prefgirbh I S or.. t ' cI ic
rings and frgbwwﬁler qﬁt rx?gﬁrtgée{] é%&a%t%ﬂéﬁﬁs B tFﬁe |cy §P erqﬁ?{b'y "

maybe sel ectt P SehRi Pg,hydfog@nﬁgag@;b@g)dgqgm KC+Gslalkyl, or unconjugated (Ca-
( C1- C6) al koGe)a(kenyl,@6) phdapheeuticathescespmblelsalts o bach covpduads, Of car bon at ons does

not exceed six aRdmplele Mh&émé%%&lﬁ%lﬁ%g%ﬁ%m PXR %S?I @nal I

substi t ut ed V\nthfromoneto seven I ne at ons ‘
hal o, (C& cE9'9Mea Hyipn. ceszodsisanaraihyaymidyh pyrindsy) mmﬁ*vlnetrazowme@mmmm no-,
j (C,-C6)al kyth;dazﬂyl tmrazolyi i hand-tediBMRG groufd2NR7R8, -C(=O R 3, and

XC(=O Ri 3; 10 Q@.Ch R5, R6, R7, R8 and R 3 may be seI ect ed,
|ndependently dr en and (C 18 C6) \y al kyl, or RS gnd R6, or R7 and

R6 toget her vmth gen to Wnlch y?rm 9attachR yrgelidine,
pi peri di ne, m)rpthr'rN azetl di ne, pi perﬁm =N- ( C1- C6) al vyl p|| era2| ne or
t hi onor phol i ne ring, or a thionorpholin rng wherein the rN-n.g_sNJI fur may
be replaced with a sul foxide or sulfone; and,

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



15 each X may be, independently, (Cl-C6)al kylene; with the proviso that (a)
at least one of R, R2 and R3 nust be the other than hydr @jesugustzatd4( b)
when R2 and R3 nmaybe hydrogen,- R cannot be hydrogen, (Cl-C6)alkyl, or
unconj ugatwe ot 6236 C6) al kenyl , and pharnaceutical ly acceptable salts of such’
conpounds. Exanpl es of possible heteroaryl groups within thECHERIMIBoN of
R2 and R3 maybe the 20 follow ng: thienyl, oxazoyl, isoxazolyl, pyridyl,
pyrimdyl, thiazolyl, tetrazolyl, isothiazotyl, triazolyl, imdazolyl,
tetrazolyl, pyrrolyl and the following groups: RL 8 ,N RO RN, Wro R#8

wher ei n one of &9 R 66]may be n or (G -GC6)al 5 -.r t'he ot her
may be a bond jt }eng ring rrrg}i 10 25 Exanpl of ( Goppoynds of
this inventio =; conmpounds o@ﬁq n‘ulha 1, and RH
pharmaceutical | y acceprable salts, erefn R2 and R3, toget heMwith the
benzo ring of formul &1, forma bicyclic ring systemselected fromthe
followng: -3 WO 01/62736 R1 R1 25 August 2004 PCT/1BOL1/ 00153 R1 wherein
R1 and R17 nay be sel ected, independently, from hydrogen, (Cl-C6)alkyl; and*
(d -Co6) al koxy- (Co-C6)al kyl - wherein the total nunber of carbon atons may

not exceed six and wherein any of the alkyl noieties nmay optionally be
substituted w pi\one to seve @e PRe atgns; nitro, 5 cyano, halo,
am no, (Cl-C6 i,o-, [ (Cl-Cd yl ) no-, -CO2R, - CONR5RG,

-S2NR Re, - C R - XC(=O R 3,~pbenyiN and nonocyclic heteroaryl wherein

said heteroaryl may beslefined as R2 and R3 nay be defined in the
definition of conpounds of the formula | above; O her enbodi nents may

relate to CORRMMRESIN? hd)®e bREBY degendeUirdBIdfoe D@ FHABHLLER Yo %9.6 ptabl e
sal ts, wher@o_rz: Rﬁ(land R3 tcgget her-with the benzo ring of fornula 17 - 10
forma bi cyfeicelaly- whsrein e tqtal number of carbomatomisepayat ckeeohuix 4ad whatik owiohg: 17 25
August 2004the alkyl moieties may optionally be substituted with from one to seven fluorine atoms; nitro,
5 cyano, halo, amino, (C+-Ce)alkylamino-, [(C1-Cs) alkyil;amino-, -CO,R*, -CONR®R®, -SO,NR'R®, -
C_(éO)R”, -XC(=O)R", phenyl and monocyclic heteroaryl wherein said heteroaryl méif be defined as
R?.and R may be defined in the definition of compounds of thé-'foﬁ}iﬁ-i;-imébbve; T
Other embodiments may relate to compoundé of the formula I, and their
pharmaceutically acceptable salts, wherein R® and R?, together with the benzo ring of formula |,
10 form a bicyclic or tricyclic ring system sefected from the following:

N S R _R”
\\N \N
O y o
R R




. WD 01/62736 17 CN PCT/.1 BAO /00153 wherein R10 and R17 may be defined as
above, and m may be zero, one or two, and wherein one of tZdugasbfiPdat ons
of ring A can optionally be replaced with oxygen or N(Cl-C6)al kyl. O her
enbodi menyg §ds7ie! ate to conpounds of the forrmula I, and their

phar maceutical |y acceptable salts, wherein neither R2 nor T{HRp1498153
attached to the benzo ring of formula | via an oxygen atom O her

enbodi ments nay relate to conpounds of the forrmula I, and their

phar maceut i cal accep'abl e salts, wherei nRRQ and R3 may not, togegfher with
t he benzo ri mula |, for P I Cofr tricyc Ag-Bystem 10
O her enbodi rel ate_ to cds of the fornmulp her en one or
both of R2 ma =0) RE3, wher e R13tay be (Cl-C6) a ﬁﬁrther

embodi rents. may . gr#¥ ate to conpounds j&"’t he formula | wher eln,pne or
both of R2 and R3 may be -C(=0O) R13, whererrn R33 may be (Cl-C6) aRkyI or
(Cl-C3)al kyl optionally substituted with fromone to seven fluorine atons.
Q her embodi ments may relate to conpgunds of the fornula I wherein one of
R2 and R3 may be CF3, fluoro, nQ1? (Cc2- CG) al kynyl or C2F5. O her

further enboding relate sy, havi ng t heg®
structure 25 WO ( wh i
- defined abovg; and R3

substi t ut ed fromone to s

cyano, hydroxy, nitro am no, -O(Cl Co) al kyI or hat-e: vvlth f e prqszl7so
that R2 and ﬁ"’ ﬂg be .h Sgtrove dmm may be dro (Ci1--
C6) al kyl , or unconj tgat e Cﬂayééi{ llnf< EXanpres “8f 0151?) “@Brﬁ‘ﬁﬁﬂﬁﬁds of

the formul acfithergaybop @toms@f fnglA @monfgmdlmp Gipladed wm"ux;mp or N(C,tda)%lkymst ances

where there may b)&eﬁelﬁ‘ﬁﬂinﬁﬁts Qhay GEIRE €4 %orﬁ}jomﬂﬁmt fo}:ﬁxdlrﬁl the axp! ecul e, nmay
Cor‘rprlse a racemC Xtur Or th si ngle erl,antlso

5, 13- di azat BEPAE RS Ieﬁ'e tﬁ?f&d“’QRﬁ(‘%’)be gingheq torthederg ging oFQ
6- 0X0- 5- oxafoﬂﬂtl%hﬁﬂmr@nﬂaaycl 0[9 1.02.10.04.11

‘ t ad 2(10
] pent adeca- ( ) Gnd &bgﬁhé‘nﬁeﬁﬁv relate to comgoquSO%f T’l d'mlélg I’Z?D?) then-3

. 2-fluoro-N dr.ox
5-triers-5- %cg'ﬁufﬁ%l %7[’? e'e'" i R® may not, together with the benzo ring of
6- met hyl - 5- fpm@lﬁomadcmmrmcvdcmsygt&ﬁ 1. 0270. 04. a] pent adeca- 2(10) 3, 6,

8-t etragne; 6- n'EtDth@HemKodﬁlﬁdﬁ@ﬂay folale 13 %Gﬂ&ﬂohﬁﬁ et &t foﬂﬁﬂacll \Q‘[cgmsone - 02- Q

04.8 entade
Ip (f:hg may ’be g(—O)R“’ wherein R" lmay be (C;—Cs)alkyl Further embodzments may -

relate to compounds of the formula | wherein one or both of R? and R® may be ~C(=0)R", '
wherein R’3 may be (C, Cﬁ)alkyl or (C 1- C;,)alkyl optionally substituted with from one to seven ﬂuonne

atoms. Other embodlments may relate to compounds of the formmla I whercin one of R? and R3 may be
15  CFa, fluoro, cyano (Cz-Cs)alkynyi or C,Fs.

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

]
R

N
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tetraene; 15 5,7,13-triazatetracyclo[9.3.1.0210. 04. 6] pent adeca
2(10),3,5,8-tetraene; 7-nethyl-5,7, 13- 25 August 2004
triazatetracycl o[ 9. 3. 1. 0270. 048] pent adeca-2(10), 3, 5, 8-tetraene;

6--met hyl - §ydoidafaki azatetracycl o[ 9. 3. 1. 02. 10

04e] pent adeca- 2% 10), 3,5, & etraene; 6, 7-dimethYl-5,7, 13-tri B¢AABYYMIF o
9.3.1.02.10 0, cY [ 6Jpentadeca-2(10), 3,5, 8-tetraene;

7-propyl-5,7, 13-t rli azatetracycl 0[9.3.1.02.10

04' a] pent adevker(R@jay Bs & definedabowend R® 8@ R’ may be hydrogen, (C;-C)alkyl optionally

7-butyl -5, 7, dibshitited ith Hohdsb b SERn Fudri .04-Bipeptigdeca- 2(10) . 3. 5, 8-tetr
aene; 6-nethyl - 7-] _o@y@y-l -5, 7, 13-t Plananggait‘;éngﬁ’ a(g&lg?(g[ Bﬁlglgﬁ._%@qééﬁyc}rbxy. nitro,
04. 6j pent adé '"?'('9@7)?,' 13KYEr 0algt ¢ aene;

7- phenyl - 5, 7, 13- t riitziatpetv QO EP fdR’ Baylnot Hoth Pe-1)dofh mﬁéﬁt@%yﬁe—h@&%%)]
8-tetraeng; c8akk oYl |~ S, 3-triazatetracyclo[9.3.1. 02.
aj pent adeca- Zs?allg?, 3w§u%% 3%?@?‘@93@%;

7-neopent yl - 5, 7, 135mplgscd sresifieeopppuafiso! the forpgla 1 gay( 1ig following compounds, which, in
j pent adeca- e Dtatees whetedhidrd @aEhe a center or centers of asymmetry in the moleculo, is

6- met hyl - 7- ngQpanthie, the -gier i“ggh%%ert_ racycl o[ 9. ?fl.letlr?ol_nzfomo coue, may comprise a
04s] pent adeca- 2( 1 é ?{ NI raene.,

6, 7- di met hyl - 5, 8, 3 13-fiazaigiaewsiofht 1161 '00* Ipedadeca 2 #(8) 94riendy-trex adeca

2(1.1), 305, 7, 9- pedbx@Reva-7, Hdiazatetracycio[9.3.1.07™.0**pentadeca-2(10) 3.6 8- -
5,8,14-tri azat et r%ﬁ%?cl-ﬁl(}-ﬁ)'d?o 1.132" cygl4[ %&gxg@é@aﬂ ZQE?L?(, ?3)569 ,t [aggem aene,
14-net hyl -5, 8, 14-Tr1 azat et facycl it ¥oe-$2 01 Hogerag(fd,etien-ayhpengemide;
), 3, 5, 7, 9- pent aerfemethy:-5dhia-773-diazatetiscaiold St 1L\ fimntrdacal2 (0@, 3,6,8-tetracne:

70. 04. 6j pent adec &méthyl)prebybs, 7,33 tRkdi@RRBFI0[0 81 FEE B¥: : )
| 3-di azat et rt&%ggé,o[ 9.3.1 .%)510. O4ej pent agoeoc[a- 2(10). ke@t"ag%%{%ezho&gﬁea;
7- met hyl - 5- 0Xa-'6,"13-di azatetracycl 0[9.3. 1.02 70 04' Jpent adeca- 2, 4(8), 6;

9-tetradfe; 35 45¥thWinzateracyeinl®.3.1.05/L0°C]pent8ddca-Q0ID) 36 dastmenrd: 7) , 3, 5-tri ene;
4-nitro-10 tri . 13-t ' 10/, =t L . Al t 2004
nitro azat r i7gHéth@sg.13 thazg%ﬁg@[glg%?,_@( _&ﬁ%%g%%%_g(?@%a@.ﬁ%%%eugus

V0 01/62736 PCT/ |.BOL/ 0153 4-am no- 1 eca- 2(7),

- 6rm -triazatetra do[g_SQIZI%'t‘Jd"g tad -
3, 5-triene; N'-J Cyclo[8.3.1.0™ ~.0""Jpentadeca-2(10},3,5,8-tetraene;

10- azat ri cycl o 6 6F-dimethyi-5|7itScteazmtebiblo®, 5107 e fipdntadeL 8 2@DRNE 6-t&Faend .
5-di ni tro- 10- aza7igkdsist 93-6; 0 s, o k= ENEL

4.5- di f Lgor o- 10- ;%FEE g% %%&?Q%'%gzg? ‘ 9d‘gﬁ“ﬁeﬁ%‘}‘#é@-?Prﬂe‘ﬁ%e"e-

4-chl or 8710- azat /P& 'g'[ %’E@“& fEURLYRIREd 82 (P Jrentadedar2411.3,5,8-tetraene;

3- (10- azat ri cyc| &fmeiy-7HisoBRyiF| tittteamteRaditiol9.3.1.0%°. 0 |pentadeca-2(10),3,5,8-

3, 5-trien- 4¢yhdned- Met hyl - 1, 2, 4- oxadi azol e; 1 0-azatricycl oi 6.3.1 .02.

7] dodeca-2(7),3, _5-trjen-4-ol; ,
] (7) 7—ph,eny‘—§,7,13—tnazatetracyc!o[9.3.1.02'1°.0"°]pentadeca-2(10).3.5,8-tetraene;

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

] é _51
16704
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.4,5-dichloro-10-azatricycl o[ 6. 3. 1. 02. 7] dodeca-2(7), 3,5-triene;
N4, Nd- di met hyl - 10-azatricycl o[ 6. 3. 1. 02, 7] dodeca 25 August 2004
.2(7),3,5-triene-4-sul fonam de; 10 _
- 4- (1- pyrr alyic ul fonyl)-10-azatricycl o[ 6. 3. 1. '
02. 7 dodecgl-dz#%l%{,%, 5-triene; 1-(10-azatricyclo[6.3. |.02. 7]iJ#BeHIUEY) 3,
5-trien-4-yl)-1-ethanone; 3-trifluoronethyl-10-aza-tricyclo[6.3.1.02.
7] dodeca-2(7), 3,5-tri ene;
4-trifluoror net hyl4-anneriGazaicysiofb. 8[16 JddieR2(7)3ibteca- 2(7), 3,5-tri ene;

3-f | uor o- 10- aza- t IN'gyEhRkHgy c.%ééaQ%Z?Jdég&beﬂ@,a?é-ﬂu)en-::iﬂao?tah”d £ne 15

10-azatricycl ol 6. ?ﬁ eca hi de;

_ 4-fluoro-10-aza- trrﬂ@&%&aﬁa‘tﬂw@@%i Eolﬂ‘éﬁe&a‘? 77)35433“35 triene;
5, 14- di azat et r acy dl5e§ili®r310tadricyciof. 01 dtéuedtesa7Ré §40end, 5, 7, 9- pent aene;

6- met hyl 14-di a z deca 2(11)
. 5.7,9- pentgaene Zgaéhﬁhﬁﬁfyz% H%L&%zggét é%cg(}iﬁ]aﬁé‘ "$'1. 02.
04, 9] hexadeca- 2( 1) %@*‘Fy@lﬁéﬁtﬂadﬁ@e@aﬂ S-trien-4-yl)-5-methyl-1,2 4-oxadiazole;
7-et hyl -5, 14-di aZaﬂ«akat@MG[Bﬁ[ﬂ(ﬁ7ﬁodacﬁ-2(7@§5$déﬁ%deca 2(11), 3,5, 7, 9-pent aene

.- 8-methyl -5, 14- dizazaied S RGN C?‘L'f@ae‘;?a";[@%?caﬁ@?% xadeca 2(11). 3.5, 7,

9-pentaene; 5, 14-di azatetracy fikadeca- 2(11), 3, 7,
-t et r aen- 6- one: NN -dlmethyl-10-azatncyclo[63 1.0% ]dodeca-2(?)35-tnene-4-sulfonamlde

6- chl or 016, 14- di am1-ﬁgtrroamwuw¢nw 10-adatftfciol 4. 13 N8orRERER) 26 ddohe3: 5. 7,

9- pent aene;

6- met hoxy- 5, 14- di Ry P%{/&qafEold?dficafgﬁ)f%tﬂe’}‘ﬁé'%éﬁ@éﬁmf(11) 3.5,7,9-penta .
ene; 25 6-chl oro- :-_’L'Wﬂf"l’fﬂﬁﬁ’@)llﬂoﬂa'@ﬁca@ﬂﬁ 31,04idp0bawt 2 D). 35-ie®22. 1 '

. 04. 9Jhexadeca- 2§- ﬂrfh):oram&hﬁneazm&y&fwm 0*"|dodeca-2(7),3,5-triene;

! 04~ 9Jhexadeca: rzfﬁ‘)%g%‘"‘f% i 0 igpea-207).2.5trene,
~ 6- chl or 0184uor o- 510t@atricycialf-3 1 05 dgodeed-2A0), B5-iea-yi cyanide;
1. 04. 9] hexadeca- 24&1&0-30-53a7tn8;ciot5931i GRBiecarynd lipr mocut i cal Iy acoeptabl e

"salts thereof. O s may .include but may not linmted
to: .6-nethyl- #ﬁl'%% Ogﬁto;’zﬁ&qpélglﬂﬁaﬂe@‘zéﬂl) 387 Sreentreng: cy |
] pent adeca- 2( 10) mgthylS, Wrriazatetracyclo[10.3.1.0°".0* hexadeca-2(11),3,5,7,6-pentaene;

8] Irc)rgtn Pg | - 5- ox0- 6 7lﬁeﬁyl%2ﬁtcﬁézhé€r¥&l:8{18 33:021 @29 hxadkla-2(11),3,5.7.9-pentacne:

a 2(10 triene, "
5, 7- di me ( ) 3@%'7” 11{936‘?‘%%?'%&1? 34021 8] hexadeon2(1 ). HA9FEpeensadeca- 2( 10)
,3,8-tri ene 5 ﬁrdew@m-dmaﬂetmarb[eo sa®* ot iexaddeta-031),959%4-renibehe:

] pent adeca- 2( 113)s, ﬁr@aztafe o[104:1.0%"%P9 Ma&g.zﬁﬂggﬂé@ %% 26
PCT/1BA /00153 5-0 J“z a[zat etrac 9, o 5%2
] pen#tadeca- 2( 10) Sf)ﬁg]r?-? -Hlézatetracyclo[ws 708 ! 0*hexadeca-2(11),3.5.7, pentaene
6-methoxy-6,14-diazatetracyclo[10.3.1.0%"".0**|hexadeca-2(11),3,5,7,9-pentaene;
25 6-chioro-10-fiuoro-5,14-diazatetracyclo[10.3.1.0>"*.0**hexadeca-2(11),3,5,7,5-
pentaene;
5,8, 14-triazatetracyclo[10.3.1.0%".0*Jhexadeca-2(11),3,7 9-tetraen-6-one;
6-ch|oro—3-ﬂuoro—5 14-diazatetracyclo[10.3.1.0%' 0% 9]hexadeca—2(‘l 1),3,5,7.9-
pentaene

- 30 and phanna;eutically acceptable salts thereof.

Other embodiments compounds may include but may not limited to: ;
6-methyl-5,7-dioxo-6, 13-diazatetracyclo[9.3.1.0%"°.0**jpentadeca-2(10),3,8-triene:
B-methyi-s-oxo-e 13—dlazatetracyclo[9 3.1.0%"°.0“%jpentadeca-2(10),3,8-triene:
35 5,7-dimethyl-6-ox0-5,7,13-triazatetracyclo[9.3.1.0%'%.0% *lpentadeca-2(10),3,8-triene;
5,7-dioxo-6,13-diazatetracyclo[9.3.1.0%"°.0**Jpentadeca-2(10),3,8-triene:

-7



6- 0x0-5, 7,13-triazatetracyclo[9.3.1.02i 0. 04. 8] pent adeca-2(10), 3,

8-triene; 6-neth |-5-thia-5-dioxo-6 |3-diazatetra clo 9. 3.2 AQudilA0d) 4. 8] Y-
~ cy [ pentadeca-2(10), 3,6, 8- tetraene;

7-di met hyl‘g?(]gg th| a- 5- di oxo- 6, 13-di azat etracycl 0[ 9.3.1.02.1104, s] pent ade*
ca- 52(10) tetraene 6, 7- di oxo-5, 8, 14-tri azat et racycl SFT/IB“1’0°153 -
0.3.1.02.11. 04-9] hexadeca-2(11), 3,9-tri ene;

5, 8-di net hyl - 6, 7- di oxo-5, 8, 14- triazatetracyclo[i 0.3.1.02.

1. 04. 9] hexadeca- 26-b#9-6, 33-9razdtétwaemb;[9 3.1.0%00* ]peﬂtadeca-2(10 3,8-tri
o-oxa- 7-met hyl - 6- 8%%- g?%itr%&ﬁ o[@g)f%h@t)&]pengédeca 21(&0)% 8—tnL|E)ent adeca-2(10),

3,8-triene;

5-fl uor o- 10- aza-t ﬁn"@?ﬂl'%[h@:%ﬁquoeﬁﬂq-diw@trm@m)@BOZSE.Q‘F]penteddbaeza‘rd),Grsi,et.ri | e;
104- et hynyl - trhdngor o- 10- aza-tri cycl 0[6 3. 1.02.7] dodeca-2(7), 3, 5-triene;
5-et hynyl - 10-aza-tric 6. deca 2

5-triene-3-car bon?'ﬂm éla"%"’“ﬁ‘f“aﬁo ai:ngqegé@{ﬂe[@@ 307" ¢S lpentadeca-

7] dodeca- 2( 73(1®,%5.§-tetreere; 4- car boni tri I e;

4- et hynyl - 5- chl orevhex@sawwasa&s&éagéo i1 @2'* oisﬁm% stéu?eﬂ%“ Sney

.4f|uor05tr|flu ttr[yt/ 0-aza-tric 3,
5-triene; 154- chI S Agg-ohdf tat@%e%{m Eyopo '@x@dﬂca-@ﬂfﬂﬁﬁodeca
2(7).3,5-tritdere; 5tr|fluoronethyl 10-aza-tricyclo[ 6. 3. |

. 02" 7] dogleca- 2(7) 7 210
4- et hyny?@S trif IE]%%JN@? {'?g"‘s%%&'?;‘?g‘%?‘?@" ﬁg LS z“’eﬂ‘%"ﬁaae%%%% Hregeis_trie
ne: fluoro-10-azZa-fricyclo[6.3.1. 0 Jdodeca-2 )35~tnene-4-carbomtnle

1204, 5- bi stri fi uoroetanilyd-Rubf- Hzrattidycly[e.8 A [0871dcdbcH27) dodasa- 2(7), 3, 5-tri ene;

fo the ﬂ?ﬁ?gihf?ﬁ%ﬁeﬁmﬁﬁfﬁ% L o bR oiner
enbodi nents nay riefhie19- Bzadﬁ‘i?/ﬁ@iﬁr?d’so dfiocten%Zf?d;ﬁﬁﬂm@eMomtme,s 25 wherein P

may be hgdrogen, 4mathynyits-chiaoR)-Seatheeios. 1REGdeRuLa RE) 8ELri&R) al kyl , al |yl ,

Gefi oot nS"t o oo Pnied ) @%Wﬂﬁ%&q%@ %%7@1 bopond, 18 oy be
al kyl. noj ety mmay 4Moresriifugromethy(6-era- Fieyciors. i ﬂ ]dOﬂmZ('fl‘.Sﬁ-B’lehal o atons,
preferably with fsuamiofonicth B1¢Azwd9c|qs 3Q P QdRead-HTH

t - but bony! q. <dbonitrle; it ,
L A A
at ons

- C(=0) ( C, - Cand pharaceulicaPaccBpanio $iits thdrbdr OOﬂxe@éBbBQments%agreI&;ﬁa)%ekyl -or. hal o;

wth the pr gvdroé?\loglgeaéaitsR%fA'tha ovge%r?umer%eygotmpgg}lcp be hydrogen when P nay be

Other embodiments may relate to compounds of the formula

|
N

Y

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

-8-



hydr ogen, ({ -0C6)al kyl, or unconjugated (C3-C6)al kenyl. Such conpounds may

be useful as internediates in the synthesis of conpounds26fAughst 308dmul a |. .

5 G her enbodinents may al so relate to conpounds of the forrmula: R? R3

“ wherein Ryo@ Dgz., may be defined above; and P may be wherein R16
may be all ? 2,2- trichloroethyl or (Cl-C6)alkyl; -cC(=0 RREREUMESein R5

and R6 may aI o) be as defined above; -C(=OH, - C(=0(C -C6)al kyl wherein

the al kyl noiety nmay optionally be substituted with froml to 3 halo 10

atonms, pr ef eaub@ltytediivittnfrém one o segerd fiddrive slomsr -CHHDYT SCHikyEyale Rigdrbxy, Aitro,

t - but oxycar Q%M'-O(C.Jé('fblalﬁﬁ%r moh@fuvm&ﬁwlga%pﬂt ﬁfa,R ftnt!@ nbt®bilbe ﬁ}ﬁloge W3S P Hég?f;’e

her ei n, cl u?‘ﬁ] %H? . .Unl ess ot herw se

i ndi cat ed %/?“'“ncoéglg"lﬁeélé& %@P‘é’i‘yﬂl S%SPWPH‘E‘FWQ beppefl ghiptersiqdintgs
noi eties, aurdhwmh@zsbh@mpmmmwmafomaafbon atons suffices, branched and
cyclic eties means "-O-al kyl " or
"al kyl - ?}q Wnerﬁrﬁ%dlh@l{tmaﬂlsﬁgﬁ%&o?O%E "lg}&:()gthg ovdéap The term "al kyl ene,
as used hereln may nean an aRkyl havi ng two avail abl e bondi ng'’
"sites i.e., -aI kyl-), wherein "gFt gy be defined as above. Unl ess

ot herwi se indicated, the term rﬁpsubstit@é)nts", as used herein,
may refer 20 to fromone to th 2 Kim/nunber of substituents possible
based on the nunber of avail e~ bonding sites. The term"treatnent', as
used herein, may refer to reversing, alleviating, inhibiting the progress
of , or prevehdrtin®’® tieRUingobddfingr aboenatidt i’ Gﬁh.ytb@ (xmim“hw}&tbﬁh}zlﬁ @lanba A1) m,z- or.
one or nore o] h shd rder erm"tr

as used hergcﬁ%’&’&ﬁ%}ggﬁc Gr)a?l%&g %ﬁgﬁ\?&%{ \%EmmfR reatm a%alswe o Eirr’eéiglf rigst’it(n)é&?f
def i ned i nmE¢HQI&IHGr)altybviereiTthe atkpinpdatnciay qitlohmlyrbﬂlsabsltntutmiwnhhm Op 3 B&b
centers 4gnd r urations.
G S 10 ! S4B SR 1045 o ind bl kS 5om R SPBRISHERBIAAL 21| O

~ stereoi sorners ofREtioReRERBdiGHesthe e Gelat pepsd heris, maylinclidsfivore ehdirs. and ot her
m xtures themeahdio8@ Particularly, preferred enantiorrers of the

enbodi ments may "[Bﬁ-gs%qﬁmse (nﬁ}catéi &1@’ tegﬁ a&@fv SN Xe?éu? Lnay mclude sgalght chain

Oa' e] pent adeca-2,4(8),9-trien-&

(+) - 6- oXO0- 5’"85?39573 reé&%lwfbﬁ%ﬁ‘m ajorgs suffipes, ched Fef cecliemaietss10) | 3, 6, 8- t
etraene;1525 Augudte @momkw 0 #sBPieDdn, MEahé +-BRIYO Ol Ay (o), wherkih wiyP-My b4 - hyd

roxy- 10- azagdghi&¥Cdald- 3- 1. 02, 7] dodeca- 2(7), 3, 5-trien-5-yl)- benzam de;

r adi cal

The term “alkylene, as used herein, may mean an alky! radical having two available bonding’ ]
sites (i.e., -alkyl-), wherein “alkyl” may be defined as above. '

Unless otherwise indicated, the term “one or more substituents”, as used herein, may refer
20  to from one to the maximum number of substituents possible based on the number of available
bonding sites,
The term “treatment’ as used heréin may refer to reversing, alleviating, inhibiting the
progress of, or preventlng the disorder or condltlon to which such term applies, or.one or more
symptoms of such conditior or disorder, The term “treatment”, as used herein, may refer to the act
25  oftreating, as “treafing” may be defined munedlately above
The co'mpoﬁnds of fbrmula | may have optical centers and therefore 'may oceur in

different enantiomeric conﬁguratlons Other embodiments may relate all enantiomers, diastereomers, and
other sterecisomers of such compounds of formula |, as well as racemic and other mixtures
thereof. _
30 - Particularly, preferred enantiomers of the embodiments may include: _
(+)-5,13-diazatetracyclo[9.3.1.0*°.0**jpentadeca-2,4(8),8-trien-6-one;
(+)-6-0x0-5-0xa-7,13-diazatetracyclo[9.3.1.0% .0**|pentadeca-2(10),3,6,8-tetraene;

. ~9-



(+)-6-nmethyl-5-thia-7,13-di azatetracycl o[ 93- | -02.10

04' ) pent adeca-2(10),3,6,8- tetraene; 6

(+)-6-methyl - 7-propyi -5, 7, 13-t ri azat et racycl o[ 9. 3. 1. 02' 10. G2 AYIeht¥Meca- 2(
10), 3, 5, 8- welisene, (+)-7-nethyl-5,7,13-triazatetracycl o[ 9.

3.1.02,"0. 04B] pent adeca 2(10), 3,5,8-tetraene; (+)-6,7-di rret%?fﬂ-“g,”?',“f%
“triazatetracyclo[9.3.1.02'i0 O'ejpentadeca-2(10), 3,5, 8-tetraene; '
(+)-7-propyl-5,7,13-triazatetra clo 9.3.1.02'1 Q4" a cY |

j pent adeca- 2( 10) , 3{9:2duptN-4edroxy-1aza-tricyciol6.3.1.0*"Jdodeca-2(7),3,5-trien-5-yi)-
(+)-7-butyl - bpenhzaddider i azat etracycl o[ 9. 3. 1. 02' 10. 04- $j pent adeca- 2(10), 3,5, 8-
t etraene; y L ghin . 240 nd,

(+)-6- et hyl - 7-i sof)+l}'t6yr7'e-u§',l S inpas7 §3-iazatgtiapyclolQ 18] o° ??].pi’.“ﬁdﬁci@.(‘@ha-ﬁ’]spent adeca-
2(10), 3,5, 8-tetregneaene; (+)-7-phenyl 1-5,7 13-triazatetra clo

9-3.1.0x10504' $ Y aYslmdienprpfsd, Pltidhet L3O 2298 - .
(+)-6-nethyl -Jﬁheﬁgl 5&“@? F1:'3-93"?}% azatt et tﬁag?gllg[g[sg. d???iggentadeca 2(10).3.5.8

10. 04' e] pent ad ea{'-eZ( 10),3, 5, 8- 15 tetraene;

(+) - 7- neopent yl - 5, (*)-T3ethyl-27.43-lazatetacyotd 93.3.01°.0 P pbniadéca-2(10),3,5,8-tetraene:

e] pent adeca- 2( 10), @)@,Y%irﬁé?ﬁyf-@a,?ﬁ§-5triazatetracycio[9.3.1.02"°IO"°]p§ntfd6c§-%bO)éi,,aéﬁeB%Wh deca

(+)-6-nmethyl-7-neo tyl-5,7,13-triazatetra Lol 9:
-2(10),3,5,8- tetr *g‘ﬂ‘éeé’”('%"—-15"-"6@?&‘9??%’3'9@%12&%{& 'rgla%:'ﬁqeeq-@(ﬁ 8).315.8etragne;

04' sj pent #leca- 2( 10)-7-8ytg; 5, t3ttiazatatracyclo@(B. 1.0 °.0**jpentadeca-2(10),3,5,8-tetraene:
(+) - 6- met hyl - 5- ox N -0 X ' HeQ4de, €] pent -2(10), 3,
6, 8- tetraene, +am;6 ﬁt Iyﬁ?"@iggg&%?%%gﬂgrgééygﬁoﬂ%%giwg?@g5??51
" | pent adeca- 34 8%', 6,9-tetraene; (+)-4-nethyl-10-aza-tricyclo[6. 3.

R 03'_ 5] godecgz % 7)(gerheﬁyl_ta:ﬁ,mqﬁazate(hf&&ycléfgm.t.o’d‘l.d.‘elpaiwebé-gmoj.szk,ﬁ-térae.l.e; T
. €' 7] dodeca- , -maihlilS0he, e 10 od,
(D 4 am po- 10. hdtyT R T 35 gtraeio 5.00° O eageer 200)38¢- 1
0- azat ri cipcf &3t&eBS | . 02' 7] dodeca-2(7), 3, 5-tri en-4-yi ] acet ani de;
(+) - 4-chl or o- 100- gzet-ndopyrt}i<3, 733-taz8irddyeloeCce” 2 0*pentades- b (10 2I€8 tetraene;

+)-3-(10- tri ) - 2(.7 210 4,8
(5 % g eg 10- ;liz?- [ %fﬂﬁ-#%ﬁz%ﬁ(% dlg,ggg-&g;z&feugcygia[g.a.1.o .0**jpentadeca-2(10),3,5,8-

(+) - 10- azat r '¥PEPH[ 6. 3. 1. 0~' | dodeca-2(7), 3, 5-tries-4-ol; 30

(7 +23| - glgégm- ?“7 )rreg h;g|(+)?$omzmmi&y$b&g§np[§.g;1-.@Eo‘-sjpentadeca-zu0),3,6,8-tetraene;

( ]+) i) ( 1-.2%yr rol i di@ﬁ"ﬁ%ﬁ‘f‘%ﬁ%‘% '-‘%ﬁaﬁtg‘ﬁﬂ%‘iﬁ%P-81°2".°§f'alﬂe."ﬁﬂ?cﬁ%§6%é@aﬁ:2( 7). 3,

5-tri ene;4 l(;%“?ine% 10- aza’F r!ozy-gl g-_[dG. 33; I;.{EOZ_' 7] ?%dﬁcz- 2(7), 3, 02

?] ;Bhgga- 273, ‘{}f’ﬁgg‘?ﬁ F;TQ:' %%;}.é%ﬁ?ﬁéi %‘@-M(?;%%&%ﬁm&teﬁaé"& |

trlcyclo[6.3.1.02ﬁ30ea‘-% figyclol& 3 |- & dodeca(n).3, -
(+)-4-nitro-10-azatricyclo[6.3.1.0% " Jdodeca-2(7),3,5-triene;

25 (+)-4-amino-10-azatricyclo[6.3.1.0*")dodeca-2(7),3,5-triene;

(+)-N'—[1 O-azatricyclo]6.3.1 .02'7]dodeca-2(7).3.5-tﬁen-4-yl]acetamide;

(+)-4-chloro-10-azatricyclof.3.1 .02'7hodeca-2(7}.73,5-h'iene;

(+)-3-(10-azatricyclo[6.3.1.0"|dodeca-2(7),3,5-trien-4-yl)-5-methyl-1,2,4-oxadiazole;
~ (+)-10-azatricyclo[6.3.1.0%"|dodeca-2(7),3,5-trien-4-ol;

30 (+)-N‘.N‘-dimethyl—_10-azatricyclc>[6.3.1.02'7]dodeca-2(7),3,5-triene—4—su1fonamide;
(+)-4-(1-pyrrolidinylsulfonyl)-10—azatricyc!o[6.3.1.02'7]dodeca—2(7),3.5-triene;
(+)-1-(10-azatricyclo[6.3.1.0*"|dodeca-2(7),3,5-trien-4-yl)}-1-ethanone:
(+)-3-trifluoromethyl-10-aza-tricyclo[6.3.1.0%")dodeca-2(7),3,5-triene;
(+)4-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7), 3 5-triene;
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25 August 2004 WD 01/62736 PCT/1BO /00153 _
(+)-3-fluoro-10-aza-tricycl o[ 6. 3. 1. 02. 7] dodeca-2(7), 3, 5-26rAugnet2004
(+)-10-azatricyclo[6.3.1.02, 7]dodeca-2(7),3, 5-trien-4-yl cyanide;
(¥)-4-flu B“E’Q’E -tricyclo[6.3.1.02" 7] dodeca 2(7),3,5-triene; (+
- 6- net hl -&;oxo- S@S-di azatetrac clo 9 3.1.02'' 04 ) Y Y [ FCTAB01/00153
e] pent adeca-2(10), 3,8-triene; 5
(+)-5-0x0-6,13-di azatetracycl 019. 3. 1. 02, 10. 04,
8) pent adeca- 2( 10) (+$-38lud:rb-i19+aea—tricyclo[6.3.1.02'7]dodeca-2(7).3E5—tﬁene; 02-
(+) - 6-net hyl - 5-t hi,a+5zdj 518 31324 g 102"
0Aa8] pent adeca- Z(dfg;éggd gfﬁg@o[tégl fﬁ;gg@%@ﬁ?ﬂ ,é}EXr{%l—.Q y?q_,%m%e, .
(+) - 7- di met hyl am GéduesiGaze-Hicyale.8 105 dete A(B3Stegns; o[ 9. 3. 1, 02"
04. 8] pent adeca- hz((*jrg')NEt@F5-5X0-§1$°eibfat3ﬁfﬁeﬁd°ﬂ50?-1-02'910.0“a]pentadeca-2(10),3.-8-triene;

+) - 5-0Xa: 7-net hyl s p- 5 -dl azat.et r agycd. . 3. o
RIS pent‘Iébgé’g‘i(gﬂ{ﬂ%?a‘%fa%@’[??ﬂgne‘? f‘%?@geﬁaﬁﬁwéﬁr‘"e"es o
0- aza-tri cycl of 6. 31-6mety-Fihigcridiore-Q 1 Fyiazattragyciold Bhe™ 40 Cpentaderai( 10),5,6,8-
(+) _4- et hynybtrdené;l uoro-1 0-aza-tricycto[6.3.1.0z.7)dodeca 2(7),3,5-triene;
LS et Yy | e Bl Pini3 e diond s, 13 e acro(2)511.0% 0**Jpentadeca.
(+) =5- chl or X3 §Letetrasneycl of 6. 3. 1. 0z7] dodeca-2(7), 3,5-triene-4-carbonitril
g:( . ( ;) 514}t et hynyl(+ ps-ehd-Rieili-odza3 ik et el Bol3 + P2 FhPAISRRa 2(10) 3 8-

, 3.5-triene;

(+)-4-fluor 3'3%'91 rifluoromethyi-10-aza-tricyclo[6.3.1.02.7]dodeca-2(7), 3,5-t
riene; (+) 4 (+)-5-fluoro-10-aza-tricyclof6.3.1.0*"}dodeca-2(7),3,5-triene-4-carbonitrile: _
chl oro-5-trifl uorpup r_g_ﬁ];oeg,?o_giai_tg% [36. 3"1kiodi2a- eca-2(7),3,5-triene;
(+)-5-trifluoro (t h‘il jh!>1‘-‘8-1aza-t r i_cgct o} ?3. 1. O’E Z?ﬁ?g?ﬁé},e,. _
a] dodeca- 2(7), 3TT§f)f ~SRyK-1D-32a R EIRIP 3; 1105 - Jdosigea-2(7).3,5-triene-4-carbonitrite;
(+) - I - etiBynyl - 5- (+)iS-¢hipve-00razaatyitychb(b. 212 0% dodey@(2)3-tHenk-a-carbonitrile:

(o) b Tasd arat e “é’f“g%%lo:°§‘.’*1‘."8’z?‘f?‘8'2“_‘91k%z'x’g’a‘é"%*&?e-if;‘r‘%ﬂ,%, 7. 9 pent aene;
(+)-6-methyl -5, 1 f’a’rﬁ:ﬁ'fﬁ'r SYRUREREIY -1 B-222-icksioio. 4O Tldﬁésga@é'aea_szv(ﬁgrp), 3,5,7,9-pe
ntaene; (f) 7- nétHthEq-&mndoramamgml_omy-mcﬂoI@a.?wi Jddddca-2(7),3,5-triene;
R Ol g L e L

(+) - 8- méPhyl - 5, 14)dreiBaYSrtrluoyEedy f0-azadricyplof6.3.1.0%"|dodeca-2(7),3,5-triene;

. 04. 9] hexadeca- 2(#)-b)143lidzatéirdypien0.34102)".0**lhexadeca-2(11),3,5,7.9-pentaene;

(+)-5. 14-di azat e“)—%ﬁ'){&hﬁg,]lg-'d%z;te@e?cygléﬁ&ffl‘l.Bi'mﬁ%ﬁg)?gcpeéa%ﬁ(llHS,S.?,Q:}p’entaene;

9-tetraen- 6-one; . 11 nd
_(4) - 6- chl or o- 5, #4-"nelbkb dt-dizegerasydu 15310528 Mhexadetana(t axbe a0 ediagne; 3,
5, 7, 9- pent aene; (?J)eﬂ@i—ﬂm-biezfﬁt&pﬂdb[w.ﬁzﬁ‘E(:‘PﬁEXéGE&f-Z(11),3.5,7,9-pentaehe;
10. 3. 1. 9x11. 04. 9) R« -Wé?@ﬁi vl 3 e, i i )
()-6-ch %r 0- 10-f mgr 0-5, ﬂg'gl a_zt%t ec?‘:rI #‘5%?@?1@%9&?"6&% A1 eh3T Aesaaea- 2( 11)
3, 5,7,9- 30 pent¥8dé-diazatptracyeio[10,:34,0 3P4 Thexadecs-2(10]A09-TetrbeOBlobd;
.( 0)4' g] hﬁi(adecg- f2(+J.-$)chl3rd75iﬁt-&iﬁa!eﬁlf[a6;tc®[1©mei_ozj'1.0"°]hexadeca-2(11),3.5,7,9~pentaen'e; .
+)-0-C or 0o- o- ro- _-IaZ err 11 14,9 L ; j N
O T 621t on) he{?zﬁ é'rgeél?aﬂ ,ig:d?,z ?tﬁ%&&){& b g Ihexadeca-2(11).3,5,7 9-pentaene;
_ | (+)-6-chloro-10-fluoro-5, 14-diazatetracycio[10.3.1.0%"".0**|hexadeca-2(11),3,6,7,9-
30 pentaene; ' o - ' ’
(+)-5.8,14-triazatetracyclo[ 10.3.1.0*".0*hexadeca-2(11),3,7,9-tetraen-6-one:
-+ (+)-6-chloro-3-fluaro-5, 14-diazatetracyclo[10.3.1.0%".0**jhexadeca-2(11),3,5,7.9-
pentaene; :
and pharmaceutically acceptable salts thereof.
35 In addition, other preferred enantiomers of the compounds may include:

(-)-5.13-diazatetracyclo[9.3.1.0%"°.0**|pentadeca-2,4(8), 9-trien-6-one:
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- pent aene; and pharmaceutically acceptable salts thereof. 35 In addition,
other preferred enantioners of the conpounds may i ncl ude:
(-)-5.13-di azatetracycl o[ 9. 3. 1. 02m . 04' 8] pent adeca- 2, 4( 8) , MR L% | e
-11 25 Augu%&oéﬂ@ WO 01/ 62736 PCT/ |1 B01/ 80153
(-) - 6-oxo- 5-0xa- 163 di azat etracydo[ 9. 3. 1. 0210 04- a] pent adec XCI[IBON001S 6,
8-tetraene; (-) A
2-fluoro-N(4-hydroxy-10-aza-tricyclo[6.3.1.027j dodeca-2(7),3,5-trien-5
yl)- benzami de; (')¢)S-oretdoxa-7ot3tdizateifackdoldBA0AT O eatbeb@lR18,;3% Atrdhe04. € Y
] pent adeca 2(10), 3, fii-@- AFJdfoxy- ri 27 i
(-)-6-nmethyl-7-prop Iz@o‘?'eq’g tr @A@&artg%'f}g 6b3[199 3Jdid95§fﬁ)82tgqnp%ﬂ)[ adeca- 2(1
0), 3,5, 8- tetb§BMFNdE_ et h 15 7 13-triazatetrac clo 9 3.1.0210 04. entadeca
_ iz lg 8,4568- tetr ae[I’lQi)ﬁ-rﬁet):ykgvtma-d,?Bfﬂtabatét%a'éycyoiés_ﬁ_b#-‘&@ﬂ}p%ﬁtéaecﬁl-ﬁﬁ O?,ii,%;&ltetraene;

. 1. 04. , Cy € ca- : {e eNG 1o na,
(-)-7-pr op?l -5,7, 13(-)%‘5?%@%? %f‘o i g‘c%%%%ﬁ%?yﬁg{g%ﬂ&1 0*Jpentadeca-2(10),3,5,8-
04- 8] pent adecde?€99) , 3, 5, 8-t et raene; 10 ’
(-)-7-butyl -5, 7, 13-7iietil-8 7 18%ehteldyco[d.3.1.0*.0* jpentadeca-2(10),3,5,8-tetraene:;
02' 0. 04. 8] pent adec :%(ﬁ%étg I%’ 8-.tet raene; . 210 45
(-)-6-net hyl - 7- i soBdtyTaBe 4. Prtiazstetracydioln.d 40" &' Ipentagecar( 19) 8.5, 8-tetraene;
8] pent adeca- 2( 10) , $)-3-peopykt. t Atsinzatetracycio]9.3.1.0%"°.0%%|pentadeca-2(10),3,5,8-tetraene;

-)-7-ph | -5, 7, 133471 i 2.10) 4. .
(2( )10) , g gr’qg t et raeﬁjj _;bh Zﬁgé f{@%&% c?:{sﬁeé%e -'ga%gnl%c%ba%ﬂ&'g%&%ene'
triazatetracycl of 9.('2. T ,'?L'@P'g'ﬁyl“ &ﬂﬁ'é‘?f‘&é‘& clolp.$(3y0"5.08 Ippntapisca- 21 Q) denfe:

(-)-7-neopent (etragne7, 13-tri azatetracycl o[ 9. 3. 1. 02
04' 8j pent adeca- 2( 1@&:%%3.565 £13-8808tra loh[é‘l.aab.%}p %.agb%gaﬁ{bg,'rsgg%@e%é
' & 0% 0**}pentadeca-2(10),3,5,8-

triazatetracyclo[9 10 04.8) pent adéca- 2 :e
(-)-5-oxa-7, 13- di a¥ 'ﬁ”glef"ﬁ!'%l"??"g?%‘% -iggRatstrapyclely.- 3
pent adecai2( 1®yradhed, 8-t et r aene; 20
(-)-6-net hyl - 5- oxa V7. A3 hicZ ga 210460, 04- 8 a )
2(10), 3,6, 8-tet rae%%? hes - I%@Zr?g{ %‘Q%Y%Jg%géﬁ? ag‘gt] rg%dc‘?:%iggﬂg'&g'gSEtme"e'
9-3.1.02. 70. 04. 8 ) CI-&ymethy--7-neopentel:s 7413 driazptgiracyclold 80P XY\ Bpentadeca-2(10),3,5,8-
(-)-4-nethyl -tebasea-tricycl o[ 6.3. 1. 02' ] dodeca-2(7),3, 5-triene;

)4 10072 ey B b1 e

- , 20 ~ {-)-6-methyl-5-0xa-7,13-diazatetracycio[9.3.1.0 "’.o"ﬁ]pen:adem-zn0).3,6,3-tetraene;
(-)-7-methyl-5-oxa-6,13-diazatetracyclo[8.3.1.0'°.0**|pentadeca-2,4(8),6,9-tetraene:
(-)-4-methyi-10-aza-tricyclol6.3.1.0% Jdodeca-2(7),3.5-triene;
{-)-4-nitro-10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene:
(-)-4-amino-10-azatricyclo{6.3.1.0% |dodeca-2(7),3,5-triene:

25 (-)-N"{10-azatricyclo[6.3.1.0>"|dodeca-2(7),3,5-trien-4-yljacetamide:
{-)-4-chloro-10-azatricyclof.3. 1.0 Hodeca-2(7),3,5-triene;
(-)-3-(10-azatricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-4-yl)-5-methyl-1,2,4-oxadiazole;
{(-}-10-azatricyclo[6.3.1.0*")dodeca-2(7), 3.5-trien-4-of:
.(-)-N",N‘-dimethyl-10—azatricyc|o[6.3.1.02'7]dodeca-2(7),3,5—triene—4—sulfonamide;

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

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

35 {-)-10-azatricyclo]6.3.1.0>"|dodeca-2(7),3,5-trien-4-y| cyanide:
(-)-4-fluoro-10-aza-tricyclo[6.3.1.0% Jdodeca-2(7),3,5-triene;
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25 (-)-N -[10-azatricyclo[6.3.1.02"]dodeca-2(7),3,5-triene-yljacetam de;
(-)-4-chloro-10-azatricycl o[ 6. 3. 1. 02-7] dodeca-2(7), 3, 5-2bifemestd004-3 -(1
0-azatricyclo[6.3.1.02 ‘
7]dodeca2 rien-4-yl)-5-methyl -1, 2, 4- oxadi azol e;
:(-)-10- a?g%r?€§3f0[6 3.1.02. 7] dodeca 2(7),3,5-trien-4-ol ; PCTAB01/00153
.(-)-N4, Md-di net hyl -10-azatricycl o[ 6.3.1.027] dodeca2(7),3,5-triene-4-sul fon
an1de 30 (-)-4-(1-pyrrolidinylsutfonyl)-10- azatncyclo[6 3.1.02
7] dodeca- 2( 7), 3, 51-$mekwi5-0x0-6, 131dizaBtracyaivisdyc0°d]. & * Bertadd2a- zlmelemena( 7), 3,

5(3 ;(gntfl ]y: Lorloﬁ;h %13-dlazatertrla€{§:?9310“00“ entade igo%sg _triene:
(-)-4-trifluor oma{“é %U’E’géﬁ‘# '?%136{’%’5‘@‘@0”'8@ "dQ)déba}Dg(l#qecaQ (19).86iBene:
(-)-3-fluorotettgsnaza-tricycl o[ 6.3.1 Az7] dodeca-2(7),3,5-triene; 35

10- t | | 2! X
E azgtricyc Pi—'ﬁ-dl%reihylg%m])-%QQiS%%o%% dlg%héattefz c??o[ﬁgyl e"/@ﬁj gﬁadeciz o5

) -

3 4- 1 10- t f
uoro a ricycl O eca- I’I

gust 2004 WS’@%Z% %‘GPCT/ 1801/ 00153 (-)-6-neth 1-5-oxo- 6, 13- di azat et rac

0

) -

t

9 3.1.02.'0 0 aoxé-iym[ethylmbadem&zaé&&)claeaﬂta'*’l“’e]‘r%]pentadeca-2$10)3 8

Au
I
-) - 5-0x0- 6, k3 di azatetracyci o[ 9. 3. 1. 02. 10. 04' 8j pent adeca- 2( 10

riene;, (- -6 net hyl -5-th ia-5-di 0x0-6,13-di azatetracycl o[ 9. 3.
~1.02.10.04" 8 pent(a)cﬁs@!?’%tom)a -tricyglolf3. 160" I astepar(7 b3, 5 Giene-d-carbonitrile;
' -)d7 dumzaE rlnél) a;n(Fym-ahgtdywaﬁ@rdmmﬁcyd@edl1@aaa{e&mw$Qltr%m% 1.02, 10. 04’ 8j pe
t adeca- X
azat etracycl o[ 9. @ 58'8%@& 1%%8%&@@!%6 g @dodﬁ %?)y 435 e""f’?“’ﬁ'ﬁ@"‘mﬂ?
-)-5-fl uoro- 10- e(z)eﬁ‘wqfﬂ/%ﬂ?@['tﬁcysblﬁ 300" Tipersge-2d).2 6 ijene I-Grhanitiiere - car bon
trile; 10 (-). (44eétmwdqfor&-hw9zraqﬂeyan zar. ¢ usae%@[ﬁa%-tnene

c
(
8-
l.
(
n
i
(
i
|.02"7j dod 2

0- aza- ![ r ?cgg?o[ 53 éﬁug?'gi{f ﬁﬂ’&"&"-(a‘“% %za—tgé@clé{ 13 1 Chidodeca 2 Mg fitriens o
(-)-5-chl®r o- 10- dz}é-ftwqf%‘}'ﬁiﬂwf@“ghﬂ-m-azamm&i 21 tod&a-%7)t 3, 5-viens;car bon
5

0

(-

r

2

(-

(-

(

e

riene; (-)-4- qu

5-trifluor omet iyl Y>4gMormetyk 1072 tricyqlolg 3. 1ﬂ 0‘8‘21’88%2@@ Jpliens: ¢ i ene; 15

r

) - 4- chl or 0- 5- trfﬂ‘ﬁliﬁd#'@ﬁféﬁwﬂﬂlm)‘-" 384" 0t lreyarleo§-8(13),35,09 pBhthenteca- 2( 7) , 3. 5- t

I( )n N (-)-5- trl(ﬁ@lﬁét@l@ﬁh&ﬂazé&ra@]&&ﬁdﬂ ol @‘[gﬁuefadécaog(17)]3d§g§$@ntaene

)
0
a
) -
It{l le;  (-)-4- etdysuitucronillyPTPaAQicgads Bt SddebS2@), 3.5 FrendlidiRt@nd( 7) . 3,
0-
4-
ene,;
7), J "
) - 4- et °§/Llyfne o%’%ﬁrﬁ"ﬁfeﬁ‘e"fﬁl"éﬂ‘a? tH ?2“ ‘&fIS'F’BE'dSCﬁ'Z(@ﬂz)?’ﬁBB@é@aE@( 7),3,5
n
5,

e: -)-7—ethyl—5 14-diazatetracyclo{10.3.1.0**'.0 9]hexadeca-2(11) 3,5,7,9-pentaene;
) - 5, 14- dl azat et} 8Gysthyb JdRzaletiieychbi10%H &I he=pdesas ’nj})a 57 gf%%% ent aene;
n% agngEt hy' 0, 145! ‘3'1§-daazaetetra%$éféﬂo°§ 10 o e g1 a5 -tetrg(e:r?—swone > 19-p
(-)-6-chloro-5, 14-diazatetracyclo{10.3.1.0%"1 0% *Jhexadeca-2(11),3,5,7,9-pentaene;
25 {-)-6-methoxy-5,14-diazatetracycio[10.3.1.0>"".0**Jhexadeca-2(11),3,5,7,9-pentaene:
{-}-6-chloro-10-fluoro-5, 14-diazatetracyclo[10.3.1.0".0*hexadeca-2(1 1 ).3.5,7,9-
pentaene; ‘ |
(-)-5.8, 14-triazatetracyclo{10.3.1, o’ " gt 9]hexadeca-2(1 1).3,7, Q-tetraen-B-one
N | (-)-6-chloro-3-fluoro-5 14-d|azatetracyclo[10 3.1.02M.0% *Jhexadeca-2(11),3,5.7,9-
30 pentaene; B .

trie

and pharmaceutically acceptable salts_‘ thereof.

Other embodiments may reiate to all Tadiolabeled forms of the compounds of the formula 1.
Preferred rédiolabeled compounds of formula I may be those wherein the radiolabels may be selected
from as *H, ''C, ¥*C, ¥F, 2 and '¥L Such radiolabeled compounds may be useful as
35  research and diagnostic tools in metabolism studies, such as pharmacokinetics studies, etc., and
in binding assays in both animals and man. ’
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20
-)-7-net hyl -5, 14-di azat etracycl o[ 10. 3. 1. 02' ". 049j hexadec@6uglpt Z08, 7, 9- pe -

(-) y y J p

ntaene; "(-)-7-ethyl-5,14-di azatetracycl o[ 10.3.1.02.14. 04' 9) hexadeca

2(11), 3, 5, weipendsaene;

(-)-8-nethyl - 5 14-di azatetracycl oj 10. 3. 1. 02". 04’ Jhexadeca-Z(Pﬁr)ﬂ,Bgf’gql%

9-pentaene; (-)-5, 14-di azatetracycl of 10 3.1.02' 1S

04' 9] hexadeca- 2( 1),3 7,9-t traen 6-on

(-)-6-chloro-5, 1 E ‘“f“ﬁ'% éipgctt P 819 dlrvalttlf@ tgerql_lsowgovfid a pharmaceutical composition for use in

04. 9] hexaderaucii hitytind adjchiorer pidil #AEessatidh or lessening of tobacco use in a mammal, compnsmg
E p)en?agﬁtehozﬁlyangurgt%f g&oﬁlﬁ(ﬂ)ﬁl@ Iisrdgﬁ%g anI[e]chv%uslaspegts :l'h]at 1(s)e fet v@ ?nxre ugf%ga mczo ine dﬂx%tio% 7,9
.(-) - 6- chl or tr-ax¥nefin heregratpn prleyeuing of @hacepsycin p PoBcenti@ly acgepplfle girfrex adeca- 2( 11

), 3, 5,7, 9- peniaewneh a(pet)t Dﬁthgmvelaﬂoﬂ; third B RIEBLUE b bBpodnd asQ@finkd in the first

04.9]h d . . e .
R T e
),3,5,7,9- %Sse%éﬁﬁtd@weﬂseamdmmmlrmceutlcalIy accept abl e salts thereof.

Gt her embodi rrent surmyen;bem@rﬁ fa9 réddid 1 AdkRlARe Leastuigqnazﬁneoafa?&ttbﬁ & qmgtmtq% of
e ose

the fornul a gferre r.adi ol abel ed corrBPﬂLlJﬁ formul a

wherein t hecefsﬁéﬂnoolr SHETIEe FHISPAH58 veedt & epmgel. nplatine aduman, C‘“"@“S‘E@f@mﬁﬁﬁ’m&?ﬁ‘dand
1251. Such weamihdkizheted! cempoud dihafuymbd, o s pifathacaiticaBbactpabia sabtheant) that may

di agnostic $6Q%Je§1véfﬂrém&b@oﬁﬁ%ﬁgtlu&iér%ﬁmg%ﬁ&e@&opaqgsgegﬁgthﬂ%éhﬁﬁgztsgdlzggél

etc., and in binding assays in h anrmal s and
WO 01/ 62736 PCT/ {B8S BERE g hmgud abireatre adiserdsr ancepditoBn, there is
provi ded a peieaterh&ent PlanmateRewet tiserse dincluding PR netclititetintg wipesative raglits,

addi ction opycakiagarigfenbdith GA® mun@ruwasé)emm 'ﬂ&vé?fsyﬁd?&ﬁécébagtfcedg}sfbn@
mammal , co r|S|n an.amount _.of a co

roRlig, | e pain, cell 83?1 hr@s VAS0Cor _neda net;[rhe ngar ge
aspects, thsiOHg PERr S2H1F PNy ReURG SR P B ot Ia?lé‘”éfﬁ AEHeY.oPaYg §FUEi n t he
cessat i dﬁ oflefression Hinelgr disordestrubern siesp disorders, :@Mrm@mhnodaerlayscmenawjl e

carrier. c?nﬁ@é/@,&hhctﬁﬁ n%énéaémﬁ mrmaa%akk.erbbeﬁﬁeéaed.aosar@wésdggst& age of a
conpound as_defined i

n . the for the manufacture o
o canent DEBREREIS, "Wtk PHPHTPEBORIE: HEPEHEn RSCRPh A ( Homica
cessati on depehdaicien pitbaddictiansieac dengadenties en. waaddicionsRa nichiine (andiwrdobmestt  may
(r::lsgg tel to ap raascﬁ@gambu n;mﬁtug.bg%ges %}unu«etegdﬁbé&asl &ncdeémé)l @I.Ib.éuamh@ ‘ﬁ‘%’%ﬁ'e
conpr i s?ﬁg ﬁ@%?'nﬁ’??'@? ngm{" Yy da‘BﬁamﬁfSS"él WEH? 8'?”% c&ér?r‘g%h nBFYEitosEhe
formula |, Buntiagtpiachere® Utaidoel dyskinasize fiyrpettinesis a dyslexdae isehudophehiat muitiinfarbte
effective i Serheépfls! Cdg@-@elﬂé&éﬁghiﬂ?e s Ebl@ﬂsyofnclﬁdrﬁb' Pt Bl éﬂgen&ee%ﬁéﬁs% Os%m%r

Fesseni ng of tohac ate to a
treating a %%%‘Pﬂ@'fﬁ%%%&%ﬁﬂnstwwgl é‘g‘f"éﬂ‘ﬁé'?ﬁ??‘%/Ffﬁ(ia?ﬁ"rﬁtl"ﬂr‘&?ﬁm?’a‘a""g’ease
(i ncl udi ng disarder(ADHD)mnd Balir¢tte'siHyodrorat inwananuhaltdomprising administering fo a mammal

25 -in need of such treatment an amount of a compound of the formula |, or a phanﬁaceutically

Cll"l

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

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

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

35 tobacco products., alcohol, benzodiazepines, barbiturates, opioids or coczine;
headache, migraine, stroke, traumatic brain injury (TBI), obsessive-compuilsive disorder {CCDy),
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pyoder ma gangrenosum and Crohn's di sease), irritable bowel syndrone,
spastic dystonia, chronic pain, acute pain, celiac sprue2bgagobi2d04,
vasoconstriction, anxiety, panic disorder, 15 depression, bipolar disorder,
autism sleep disorders, jet lag, amyotrophic lateral sclerosis (ALS),
cognitive dysfunction, hypertension, bulima, anorexia, obesity, cardiac
arrythm as, gastric acid hypersecretion, ulcers, pheochronocytons,

pr ogr esspsyehcsis,Huntingtdns ahorpa ltaygiye diskinesizahypedéngeiadiysiexia schimgpheedid] mtli-ons (g&,
dependeng; ?c?dQ‘HenhQrag@ﬁjéiidtQ édﬂﬂlﬁvet &cmecgﬂllbﬂﬁ ﬁaﬂcﬂrligpﬁetft ﬂmﬁ%nceoﬂﬂé%gt s),

al cohol , benzodi azepi nes, barbi-turates, qg?' ol ds ‘or cocal ne
M gr ai nesenig d%”(‘?”HRé’f g ﬂfﬁﬁf“feﬁs P& (AD). )Fc’("‘i'lﬁ‘s)eas%lﬂ%@s ﬁ@'@"’&d’r?fﬁi‘l si ve
di sor der hyp&ictivity disyieh@SHD) and—tuutatta’g ngfrcsne:lh @reanmalacatiprieingl §s khaas ofa,

o " f t rent -rel ated
DS LA R B S

denent i aﬂnéﬁpl’tﬂﬁﬁcwl%ﬁéﬁwrabbcme (AD), Parkinson's disease (PD), attention
deficit hypermaghinMiadpiet ofthSiR¥eHEM, tﬁ&@k@%w@é&%&'&%@ﬁ%ﬁl §K dLNe in a mmal,
conpri sing dmnlsterlngtoarramm 25 -in nee treat nent an _
anount of oTTPQUN 011; the fornmula 1. or a pharmaceutically acceptable
sal t ther&of at My be effective in treating such disorder or condition.
of the invention, there is provided a pharmaceuti cal
conposi t L ORet [.ea di.sorder or condition selected from
i nfl arrmatkvg?re bg\/\e[ é’éeasmeull'?elgéqupv‘éo"é@ﬁ"\gt|éhy Fde rfraCaalivgr Shosum
Crohn's HP@@H%%Ed iFriatsmd. o e Pharyaenuticaly mm&ssalhtf@;@f ofor dhe chronic
pai n, acufa&ufmar@afatmbmmeﬁﬂhat% efREINE i roltifting YRSMEABGEHoh GF 2GR X1 €LY, pani ¢
di sor der GSQQF; gﬁgs n oI ar di sor der I autism sleep disorders, jet |ag,
anyotropﬁ atera h%cl EPSE B A8 ™ gni ti ve dysfunct i on, hyperten5| on,
bulim a, ano'ﬁ&h@em&gﬁ%}lt ayr tg ﬁlgthoffg%gcn&g%%csotm ;[:t{oln Gr 0t

hypersecre ion cers ronD gressi ve sup raﬁuclear palsy,
cheni cal rbl%’ﬁé;ﬁ%?g |°é§es§‘ﬂ@‘ a‘gg d@?fg'ﬂaeﬁ?}?%m&?d"mm%@|‘Q:§?'Q)ns

ni cot i ne "BMabdreaRMVINDT 8 dercpaind t;onmn&uehaﬂ amdushafadbmpapidioete fdmuibi t ur at es,

opi oi ds or cocai ne headache, m_graine, stroke, traumatic brain injury
(TBI), obsessive-conpul sive di e NOCD) I 14 25 August 2004 psychosis,
Huntington's chorea, tardive d) 2 Mﬁ)ér ki nesia, dyslexia,

schi zophrenia, multi- i nf arct vesn ; age rel ated cognitive decline,

epi l epsy, in IudL g pet] sence e Ieps senjl e denentia of the
Al zhei nmer' s "1y pe [5? rsfgaf‘?g ‘% é“”(STB' , oL fyEeER ofrEenliodi er

hyper act undohjugatidCs-AQ4lkenPhIR pl@dﬁda&E@hﬂéﬁ[ éo@e;ﬁab%lgéhf tﬁ?fﬁoﬂ P;a@mf@%m@iifect%ve hm
conpri si pgy e first to fi
aspects, t H&{b I'S e%d(&{mve 3 regfslas%%msoﬁ ﬁ533|"§8$tg%?°°8}‘53c0nd| tion, and a
phar maceut i Ca1n|ayen&(h€1ﬁﬂfoﬁtlﬂé Bvéaadd 1 is ptoRidél JUsidh cﬁﬁpg%tof @11; fo\‘;\ﬂﬁ i nventi on,

there is prquvi ded a use of a conpound of the formula -Ri g erein Rigis
sel ected NOII:JRB consi sting of hydrogen, (C,-C6)alkyl, or

wheteln R™ is selected fram the grotip consisting of hydrogen, (C-Celalkyl, or
unconjugated (Cs-Celalkenyl, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful for treating a disorder or conditién selected from
inflammatory bowe! disease, ulcerative colitis, pyoderma gangrenosum, Crohn's disease,
iritable bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprug, pouchitis,
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unconj ugated (C3-Cs)al kenyl, or a pharnmaceutically acceptable salt thereof,
for the manufacture of a nmedicanent that is effective in26ddgesti?POdi coti ne
addiction or aiding in the cessation or |essening of tobacco use in a
mammal . Anot her enbodi ment nmay relate to a nmethod for reducing nicotine
addiction or aiding in the cessation or |essening of tobacco use in a
manmal , corrp'ﬂaisstdﬂ@mamm amsétyarpm\g: Uisoreal cdlepmmmalbtpaaar azowat, adisa, sleggpound -

conprising a nt HH?HH or be

sel ected fro?ﬁsﬁggyg'reog SI'S |gjg rsﬁ)sgen %&%ﬁapﬂ ﬁ}p%dé%}én

unconj ugat edbyligga. @)Oéﬁ%reﬂesworﬂa %ﬁhaﬁﬁ%&@%t pasiic] ?G'@c‘@@ﬂts%?t@"-s alCerst her eof |
that may be ﬁfﬁefoemmld@tdnﬁa prograssiveg sopremiciene i cchmna:oﬁegmndm@sl and he

cessation or LSRN MeRrhaPIFCY: Uafuuch! B HEIHD, BRBER! paludicy et on

there is prow or fula
‘sel ected frohpizAdazgrien batiyniss. |Q§’§"d(§f°f K9Engybsndaghe, igRjng) Rinke, fHumatic
unconj ugat ed b(aﬁ31r@?9 abdsemde-compulﬁvqohﬁbmnquymakl Viudiagieps adhbeas &lrdivd her eof |

for e MR S dollE SRR oSN af Ot FERE BoRaCsB0TARL. O

condi ti on se di sease, cerative colitis,
pyoder ma ganQ@@ﬁM% thnmﬂﬁm iv@ﬁh@@ag@m malrabsense leplenmernis pirmpdiaeol tidrast i c

dystoni a, ChpeRiGeRAEY, PARHIR sRitbise, SRhidRdeRdiyforadivy albidbcand Tolre@s August

2004 vasocong& Cntlllon mnX|Iety, pani ¢ di sorder, depression, bipolar
di sor der %drcﬂ es[‘@é'ba M'sor ders, jet |ag, arryot rophic | ateral sclerosis,

cogni tive dysf uncuh%emﬁﬁ{egﬁm&%mag%émlaaeaﬁega@aﬂeamm%ht y, cardiac
arrythm as, %astrhc acid hypersecretion, ulce pheochr onocyt oma,

progressi ves Qr | Rfiammlong powe! | ispase, (i "ﬁ@ﬁ‘@nﬂ'ﬁn‘i‘ﬂt dnited, fo- uicematvg icals.
dependenci epyqdmnaogangddosuml anis Ctoby's viseade), nigitableo bawet synirarde) csmsucadlysr)hal

benzodi azepj r C a 5
st roke, traﬁﬁr@tﬁ? (':)Qf:il %ﬁﬁﬁeﬁ;ﬁ sg%g?{'/ﬁes 8%% ?I‘;&\}g g Qfd%r © &'?dr&n?om S,

Hunt i ngt on' geﬂf‘??ﬁ‘f"'éé"p"'ﬁ'%l‘l"ﬂ’ﬂ?é a RiesRdisoiders, ippla I@IWBE‘PPQ": l3peral sél?FO&‘s
schi zophr entagnitivaidysiundtiof, dypdrieckdone bolimds, aageda, @beﬁutg.obrdiamgarnymwas dmlcla&!a

epi | epsy, di-fdn p pi e S

Al zhei mer' sm@e{é Par E'Pdﬁgsogms 0gpsea emgatét e t| gﬁ gﬁﬂérﬁm 5 |yact [ v

di sor der anﬁePFB‘?ﬁ"@?st ndsaddicipRy ﬁ%ﬂmdqpﬁ"d&"c"?mnﬁ‘l addigfiensiie P'%dﬂ?q’% r‘ﬂba?P&y
rel ate to aprowichdsidoho, ber&aduazagnés damiurates, aploidsosrdedching), hesdache: thifranen

| nfl amat of Y ROWEhuAliS CAIR (A gﬁngb%%weu%}ngusmtﬁ&ra& HOCSS HhdchBos.

colitis, pyodérnma gang renos ease
syndr one, éﬁ@'ﬂﬂt@‘ T FRarem terdive cﬂiﬂi'%m?’é bﬁleﬁ"“e%{@-uﬁ'@eﬁ‘ai gchizophrenia, gykiingarct

pouchitis, d@ﬁ&hﬁ@ﬁgé—félatédl @Bnitv@rdeciley epilgii inclibirgOietieial auie:ﬁmaea?paé;@w .seRilepol ar

di sorder, a 0 P a scl.e 05|s
(ALS), cog# Tve ﬁﬂ@%ﬂ?%ﬂ% ﬁﬁD)é ? %‘ﬁéol%%nd'saegy il {PrDS) ghegtﬁg rataex yp%r?)cé'g
cardi ac ar r?'ﬁﬁﬁﬁfé@ aBQTqU@ﬂaéﬁwdeEﬁm |°9ﬁpﬂﬂ,n9@émf5f€f§he&ﬂmmdyt oma, _

progressi Velﬂ%ﬁﬁ@@&hﬁ'ﬁ@ﬁneﬁ%h%ﬁmu& B%%&%und of the forfmula '

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

effective in treating such disorder or condiion.
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dependenci es and addictions (e.g_, dependencies on, or addictions to

ni coti ne (and/ or tobacco products), alcohol, benzodi azepi2daigust 2004

bar bi t ur at es, opioids or cocai ne), headache, mgraine, stroke, traumatic
brain |njq& % obsessi ve- conpul sive di sorder (OCD), psychosis,
Huntington®s ¢ 578, tardive dyski nesi a, hyperki nesia, dysl| &{4B01/00153
schi zophrenia, nulti-infarct denentia, age-related cognitive decline,
epi | epsy, including petit mal absence epil epsy, senile denentia of the
Al zheiner's type (ADjher dRbbdineisomly Sclak 15 @ perhdRilicaliabde@ibie@ld Qﬁi‘ﬁi;&siatts of the

YPr act i Vi t Yo S0 S0t el TPHIGHAG Gl MELOITR, L0l TR o e

conprising admnistering t rea

of a conpoundeButdaf fpria] may be thivalisof Idockiernr apig. Pdelﬂ‘?ﬂﬁ%ﬁonwel@efﬂm@r: agid,

phar maceut i cahbyacacccapt:ﬁblaucsedaﬁcyltchewoa‘;xané hid, dotemief éﬁﬁt cg}p A labgating .
/

h di sogd 5 Y0 01/ 627 1 BQ 700153
ot For Comoga helbn bl Bl ek Befl U 2SI 50 i P 35

addi tion sal wé ﬁtstffﬂ”@e" (ﬁf@'ﬂ?ﬁé‘lﬁﬁégdbkﬂ%ﬂmoae of Skﬂx!arlhﬁl #btoofbrmp hlsarmaeeticalycal | v -
accept abl e a&bdataadshui dd@laorﬁsalltst@ba@lfz cdndBund€ OHHRL PAESIe Qﬁd afdﬁm&HJsL@ day BBYgbe the
salts of hydrachl gric aﬁ F‘? ceﬁ uenesgﬂfonlc aci #ITB.I’IC aci d citric
aci d, succi niaks SRftgning RigrIarqUicall pepeptable anions, spich a%[?ﬂ ¥Whipiediie, nitrieqsulfate
phosphorl c awihisulfate npitobehateser] acidrphosplistedacetade, lamtate; glucordite, saddharateC behzoate,

di - p-tol yey! métﬁaﬁe@uw&.a@catﬁaneaﬂfanﬂ@%ﬁidnss@rshﬂe A ?Ms'été (22l t1$mémgng.?e { rom

ot her acids inthe art orm pharmaceutically
accept abl e aér?‘ﬂdrgﬁﬁ?'{’?‘gﬁ' ggffags)[ o basic corrpounds Ot her possible acid -
addi tion sal ts na@thbembedigens rgkdide tﬁﬁﬁﬂléﬂslﬁrlﬂg p&bs&ﬁtﬁﬁﬁﬂﬂéﬁo@ﬂl |y acceptabl e

ani ons, suc ShRaodi itrate fate, hosphat e
or acid phogz Oﬁ%to Eéﬁ‘b% Jcneft at eaopll g@% al{r}mdune tﬁ%r%%%f tcﬁo mc @eeprepﬁréﬂ‘?’é’g '

met hanesul f GRAPRURLAT fpImEa it onat e, benzenesuffonat e and pamoate (i.e.,
1.1' -nmet hyl ene- bi s- (2-hydroxy- 3-ngpht hoate) salts). O her enbodi rrent S may
relate to nethods for the preparation of the novel '- . conpounds of

formula I. ' The enbodi nents arg dif€ry X oce for the preparation
of a .conpound of formla I%F@her A csi%“fi ned above,
conprisi{qig the step of reacting a Nonp f or mul a VI : wherein Q maybe

aal’)llz':ql‘zog(?( :’1 | Fér (2356%;,16&&1 P By}poe d\é\ﬁﬁe@at@vec ngﬁ&qhe sftep oPreilH mg a cgggggd of fonn82 %o

Vi
Hy
N—-Q Vi
H,
wherein Q may be a nitrogen protecting group, with a compound of formula XXIIB:
20 20 '
R OZQ CO,R 7
. I XXIIB
o ' . 10 21
20 R OR |
' wherein R?® and R may each be independently (C;-Cg)alkyl, and wherein R'? may be defined
above; and

(ii) removing the protecting group Q.
The mtrogen protectlng group @ may be chosen from suitable groups known to those
25 - of skill in the art mcfudmg -COCF;, ~COCCla -COOCH;CCL». -COO(C,-Cs)aIkyl and
-COOCH,C¢Hs. These groups may be added or removed by methods described for each in
T.W. Greene and G.M. Wuts, Protective Groups in Organic S!nthem (John Wiley & Sons,
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wherein R20 and R21 may each be independently (Cl-C6)al kyl, and wherein RJO
may be defined above; and (ii) renoving the protecting grbéuugodst Zd
nitrogen protecting group Q may be chosen from suitable groups known to
those 25_0of sk|II in the art including -COCF3, -COCC13, -COOCH2CCI 3,
Cé‘? %nd - COOCH2CBH5. These groups may be addeRCTIBM/esMSYed by
rret hods descrl bed for each in T. W Geene and GM Wits, Protective Gou
s in Oganic Synthesis (John Wley & Sons, -16 25 August 2004 WD 01/ 62736
PCT/ | BOL/ O0%ia® Wstky ’Tﬁ@ﬁj‘ P& aDly, thE %ftl%ﬁ&pbbbtecﬁrtbegrﬂuﬂ bog il QI Qrgaqr oup Q
is a trlflugrtoace’%,é or a t- butoxycarbonyl group Ano er e I ment
relate to a PPOCEPEW M he preparation of a conpound of formula [B IB 5
H2N wherei n Rl ardofRS Emhamdnemgyatlatn @G padoay oy the pRfaratisd dig cdnipeurdiocepsmof (i)
of reactinggg conpound of fornmula VIi: wherein Q may be a nitrogen :
protecting group, with a conpound of fornula XXII1B: R2Q2C. .CO2R2 H2N
XXI'I B 10 Riot OR21 wherein R2 and 1 may each independently be
(Cl-C5)al kyl, and wherein R14 may Mefi .- “above; and (ii) allow ng the
product of step (1) to react _wit ) theigf ornmul a R17Z, wherein
R17 may be defined above, and Z g group, in the presence of
a base; 45 (iii) renoving the prot P Q Preferably, in this
method to % ﬁ“auﬂi%"tnt!@b{e Xédrlgovgrcgm Slra)(hebe S?| ected fromthe group
consi sting of aI 0 | 0Su onate 5’? osyl ate, and the base may
be an al kali met @ of FS?GP']QCPEC‘)'"PHWQKQ@EIEM car bonat e. Preferably, the
protecting group Q may be a trihl uoroacetyl or a t-butoxycarbonyl group.
.20

N—Q Wi
HN
wherein  may be a nitrogen proteclting group, with a compound of formula XXiIB:
R®0,C_ _COR®
| XXHB

10 . R1O OR21

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

formula 1B:

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

(i) of reacting a compound of formula XXIHIA:
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N wherein R10 and R17 nmay be defined above, conprising the steps of (i) of
reacting a conpound of formula XXIIIA: Another enbodi nent 2feyugrsti20d t o -
anot her process for the preparations of a conmpound of fornula 'IB: -17 25
August 20 62736 PCT/1BO /00153 wherein Q may be a nltro en
protectlngﬁgygﬁ%%kmnth a conpound of fornula XX 1B ~R2002CFC @gﬁﬂ&uikllB -
R --0OR21 wherein R20 and R2' nay each independently be (C -C6)al kyl, and
wherein RLO may be defined above; 5 and (iii) renoving the protecting
group Q Preferably, in thisg¥enhod to prepare 113, the protecting group Q
may be a trifluoroacetyl or a t-¥ prcar bQnyl group. Anot her enbodi nment
may relate to a process for prepa ympgudd gfXMsormula I1C 10 -. N I C 10
wherein R10 and R 7 may be as - abey conprising the steps of (1)
all owi ng a conpound of formula : R17 "' "N wherein Q may be a nitrogen
protecting gheeipQ ntap be esicdgenprottiag g}&lﬁpﬂmoﬁﬁouf;@(ﬁﬁmaa xQigH2N Y03S 15 OH
‘wherein Y may be an al kali metal ,pr alkalipe earth nmetal cation; or a
conmpound of forrmula O wherein R PAqd ¢@zﬁ may be as defi ned above and

(ii) renmoving the protecting group Q l XXIIB
R'" OR”' _
wherein R% and R may each independently be (C;-Cg)alkyl, and wherein R'® may be defined above;

5 and
' (iii} removing the protecting -group Q.
; Preferably, in this method to prepare IB, the protecting group Q may be a trifluoroacetyl or a
| t-butoxycarbony! group. '

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

R'N_ _N
-
RSN :

10 ,
* wherein R™® and RV may be as defined above, comprising the steps of
{i) allowing a compound.of formula VI
H.N ' '
HN
wherein Q may be a nitrogen prb.tecting group, to react with a compound of formuia
- OH
Yos - SO,Y
535 —_ | o - - . OH

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

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

(i) removing the protecting group Q.

-18-



25 August 2004 WD 01/ 62736 PCT/1B01/ 00153 The protecting group Q may
~preferably be a trifluoroacetate group or .a t-butoxycarbehWuggsips
Preferably, step (i) may be conducted in a polar solvent, nore preferably,
water, THF, DMF, DMBO, a m xture of water and any of THF, DMF or DVBO, In
addi ti on, m"‘fﬁz?ﬁ?esses to make each of conpounds |A, IB amrdTiS01/00153
preferably conprise the further step of reducing the 5 nitro groups of a
conmpound of forrmula I1C wherein Q may be a nitrogen protecting group to

forma conpound ofhefp&ftmiﬂgagrc)éb d—iB:N ﬂ-&&hﬂl@me&z tﬂﬂﬂfr&l&e?éiﬂ éfouptohgt-ﬁﬁ&y&}ﬂoﬁ&“ TRy, be

conducted i N L Qra e Prese cebo l}/ % II?S% Loying a ,Eal | adi um

catal yst. Praferaprs? G b5 rnfEst mrgogrs ff‘tdnoﬁgg‘”ﬁé’ya #%5 PPubMSacetyl or a

t - but oxycar b®WM80, grmmmre dimateheand en'jnodTlﬂlE:rHMmaxyD!msbattﬁ ddgiticn, Rﬁ@ﬁn%%éssEQ'Eo the
- preparation ﬂfak@eéifﬂ@?%iﬂﬂ)uﬂés A ? |é r&eraﬂﬂ? ?‘!]‘28 peoﬁégedg%oqfr “g’gbrg'ieﬁﬂn q

above, conpr|5|n9 he step reducrng’t

of formul d VP& %@QN"WH@F‘SPH %S!Cbe a nitrogen protecting group; ~(ii)

al l owi ng the am no product t oopact th an acid chloride of the fornula

R DCOCl or 20 an acid anhydrlde g e T oy Myl a (RLOCO) 20 wherein R may be

(C -06)al kyl, or a conpound of thg | 3 EN-OC( (AIC C6) al koxy) 3; (iii)

removing the protecting groupgQ~Pref€rabry;" in this process to prepare |E,

the reduction of step (i) may be conduct ed by hydrogenation with a

pal | adi um or Wislran @ manbezattelssirotecRigah@p @b 2 doRouRd SesehlRg oroup 0 25 may

be a trifluoroacetyl or at- bu;_lqa<ycar bonyl group. -19 25 August 2004 WO

01162736 PCT/ 1 BO /00153 Anot her ? exbet =t ny further relate to a process

for the preparation of a conpound | Ul R-bF: {WF wherein RO may be as

defi ned above; conprising the '_?t
. 2

More preferably, the reduction may be conducted in the presence of hydrogen gas

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

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

formuta IE:
N

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

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

wherem Q may be a nitrogen protectmg group

(i) allowing the amino product to react with an acid chioride of the formula R°oOClor
20 an acid anhydride of the formula (R’°C0)20 wherein R™ may be (Cl—Cﬁ)alkyl or a compound of the
' formula R‘°C((C1-Cs)a!koxy)3.
(i) femovmg the protecting group Q. :
| ~ Preferably, in thl_s process to prepare IE, the reduction of step (i) may be conducted by
hydrogenation with a palladium or platinum catalyst. Preferably, the protecting group Q
25  may be a trifluoroacetyl or a t-butoxycarbonyl group.
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5 (1) allow ng a conpound of fornula XA: Rte ,N wherein R10 may be as

defi ned above, and Q may be a nitrogen protecting group, 6 Augasit20@it h -
Lawesson's reagent; (ii) allowing the product of step (i) to react with
pot assi um &S éire2ysi de and sodi um 10 hydroxide; (iii) rem)vi',(glg;I t he
protecting group 0. Preferably, the protecting group Q maybe B01/00153
trifluoroacetyl or a t-butoxycarbonyl group. Another enbodi nent nay rel ate
to a process for preparing conpounds the fornula: R 15 wherein R2 and R3
maybe defined abo(B°hegEpRgfimert gy furfker slagge 2 prpocgsifyr theppparetion afR campayapfund of
formula Xl I 18mungEXl 11 B. to ozonolysis conditions; (ii) partially reducing
the resulting ozonide product of step (i) to a dial dehyde or product 20 of
equi val ent oxidation state;. (ioi i) Te\ product of step (ii) to
react with an aryl methyl am neR ( ingd t & aryl methyl group. The -
ozonol ysis conditions used may be @ny 2 nown to those of skill in
the art. Preferably, .the ozonolysis conditions may be ozone in nethanol or
di chl or omet hEHE™ K Byyde ayflefrefatons operisinge $5ps ek ep (i), the reduction of

the ozonod ysis pr@dustingds cardmuhdér formuanieel er ably be conducted -20 25 August
2004 WO 01/62736 XXVI11 by hydr ogenatlj'on, etc in the presence of hydrogen
gas and a platinumor palladi unrGataliyst with or w thout carbon/charcoal.
The aryl met hyl am ne enpl oyed in st (N e benzyl am ne,

~ 4- met hoxybenzyl ami ne or 3, 4-di net hgxybe : e, NorefXx ably benzyl am ne,

and may preferably be added in the presepe® &n aci d catal yst,

preferably 1 610acl d. noval .of the arylmethyl group in step (iv)
may preferab éf%g %%ﬁgecﬁ's g':g%ﬁ{) 0§12 R Inex b PHroeFHRIRIR BE£rouB, tg react pith Layessson’s

- presence of redggntr ogen gas and a plati numor palladiumcatalyst with or

embodi mept oy T Qa8 W8 brife B8 HERE Sl Lol IS AN P e oL

enbodi nent may relate t©0 a ‘novel pr re
. 10 hydroxide,

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

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

RZ

R3
15  wherein R? and R? may be defined above; con_lprisin_g the ste;?s of
. (i) subjecting a cornpbund of formula XIB:
-
XlB,
R®
-_to 6zonolysis conditions;
‘ - {ii} partially reducing the resuiting ozonide product of s-tep'-('i) ilo a dialdehyde or product
20 of equivalent oxidation state; '
(iif) allqwing the brbduct of step (ii} to react with an-arylmethylamine; and
(iv) removing the aryimethyl group. '
The ozonolysis conditions used may be any of those known to those of skill in the a‘rL
Préferably, the ozonolysis conditions may be ozone in methanol or dichloromethane, preferably metﬁanol.

‘25 Instep (ji), the reduction of the ozonelysis product or ozonide may preferably be conducted
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formula . 10 conprising the steps of (i) hydrogenating a conpound havi ng
the formula XXVI1I or XXVII1': ((Cl-Cs)al kyl)3Si O CN C02@8AugspaddoA
wherein R2 and R3 nmay be defined above; 15 (ii) cycl i zing the am ne-ester
conmpound wh diRkyml @ XXI X NH2 PCT/ 1 BA /00153 XXvill' CX(C, -C /Ral Kyl XX X
co2(d - 06) al kyl V\/mch may be obtained fromstep (i) to forrﬁcéT BAYRUAI ri ng
conpound of fornmula XXX (iii) reducing the carbonyl nobiety -21 . 25 August
2004 WO 01/62736 PCTI 1 BO1/ 00153 The preferred starting material in step (i)

i s the tri nthyglogenabiory eqoimirmesendea hydnoudn ggeaaits meting@h oSaRididrh Lamgfstmm

preferably oeangbgt @boMttallod P nP! Shlo C gall t _unde dr ogen
~gas, preferably in the rezge%geel 0 hlggb]g%l 8 ﬂ, i Qe]ld”] a%ﬁgflnggpbfmg?“@p % on

of step (i i) ¥ HPErRRaY S drasiony: ﬁ’%}a‘i’q‘?"=ﬁ’ﬁ€¢f"b}yé§éﬂwﬂ@ﬁﬂdanatmlse&rabbrbef erably.

~an -al koxyal adabd tehcpayeoond anrcid catalp, r}ﬁé{b\ew Sonﬁ'e@&.u CTR MBI of tﬁgéﬁimetrty
1ii)

preferabfy |,;,| - he reduction of step
is pref ?} ab HE odr%?r%]cfmlJ ér{g}ﬁ]}db%ahgd geg%méy smfeacuoﬁf)c’r“g‘f‘fﬁ’ o8t PP RITsET P an

conpl ex, dwie %{hgas %@aﬂ%ﬂnaﬂ@épﬁwumfoa@tyswwmr@mmm rarbendchascbalamauinitey dr i de
or a conbi reésente avbin addektalyst. bor ohydrl de and boron trifluoride, nore
preferably a conBjpatign.of sodi E“f‘" bor d”&ﬁga”d boron- trifluoride. 10.

Det ai | ed Description of f R Ry SR DR (? 1S (RhET RemRAghe curgtdoby, R
t hrough R doma p and P, and structural formula | in the reaction schenes
and di scussion that follow are defRined as above. Schenes 1-10, bel ow,
illustrate nethods of synthesizi of the fornula 1. SCHEME 1 F3
NH
0 R’
comprising the steps of .

(i) hydrogenating a compound having the formula XXVill or XXVIl':

((CyCalkySiQ HO &y

XXV R XXVl

CO,(C,Cyalkyl COLC-Cylalky!
wherein R? and R3 may be defined above;
15 . (i) cyclizing the amine-ester compound of formula XXIX

NH,

XXIX

CO,(C,-C )alkyl

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

(iii) reducing the carbonyl moiety.
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11 IV CF3 15 11 A 1113 25 August 2004 WD 01/62736 SCHEME 2 HH ITA v11l 1A
VIB VIA VIP 113 PCTI |1 BOlI /00153 WO 01/ 62736 SCHEME 3 VI A XX5Addaisb20048

SCHEME 5 XXI |

lE XXI'II XXV 25 August 2004 PCT/I1BO /00153 -24 WO 01/ 62736

SCHEME 6 | Rwd o1/62736 PCT/IB01/00153

10

15

The preferred staring material in step (i) is the trimethyisiloxy compound. The
hydrogenation of step (i) is preferably conducted with a palladium or platinum catalyst under
hydrogen gas, preferably in the presence of an acid catalyst. The lactam formation of step {ii)
is preferably performed in the presence of a base, preferably an alkoxyalkalide compound in a
nonaqueous protic solvent, more preferably sodium terf-butoxide in methanol, The reduction
of step (iii) is preferably performed in the presence of a borane tetrahydrofuran compiex,
diborane, borane dimethysulfide complex, lithium aluminum hydride or a combination of
sodium borohydride and boron trifiuoride, more preferébly a combination of sodium
borohydride and boron trifluoride.,

Detailed Description of the Invention

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

SCHEME 1

NH.HC] — N/U\CF _—

] v

0
O,N , /[L H,N /”\
O.N H,N

HA B

22



X SCHEME 7 (ring A = present or absent) XII Ix (ring A = present or
absent). Al (ring A = present or absent) xlv 25 August 2f0Augst SbH4OH
(ring A = present or absent) XIIIAIG (R2 and R3 formring A) [I1l: (ring
.A = absent @g%ﬁ%l 00153 Ix" 25 August 2004 WO 01/62736 SCHEME 7A R3 0

Step 1 /1 COR2R4 XXVI XXVIITA Step 2 R3 Step 3 St RCHIBPI/001S3
SCHEME 2
_ Q _
O,N /[k O,N
ON O,N
| A VIA
HZ
N—tBoc
H2
viB
17
H . ;
10 N N
R'“— mw—tsoc — R mN—tBOO
N ~L— . N
Vil

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

-23-



R2 XXI XA XXX PCTI I BO /00153 R2 CO2R4 XXVIIIA L is H or ((Cl-C6)alkyi)3Si
R3 Step 5 NI-12 B B" is halide, tosyta#e, nesylate, "OSO0ZR2Agjust 2¥AR2 R2
IG: where R and R3 forma ring A (see Schene 7) |1V: where R2 and R3 do
not form a wig{ichr3g> August 2004 WO 01/62736 SCHEME 8 Ris xv R18 XVI R18
XVI | (R18 is, e.g., F, (Cl-06)a)koxy or any suitable R2 andF&TAR&WLHup
menber) Rs XiXRis SCHEME BAR3 (( /. R2ZRs IHXX R3

SCHEME._3 |
O,N ' R'HN |
mN—tBoc — mN—tBoc —_—
02N OzN
VIA XXl
R17HN R17
| N
N—tBoc _— . 10 )
Hzm R —<\ mN—tBoc
N
XXIV o XXV

)
10 N
—— R O. NH
N
1B

SCHEME 4
H,N R'2_ _N
H,N RSN
5 ViB _ IC
SCHEME 5
Y i | HO (lf
e — LIk
O,N O,N
XXiI Vil
0 |
— = R NH
N

IE
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3R txIII11IN_\Ar Step 1 Z Step 2 2 R RRI8 XVII| Ris PCFIIBOI/00153 XX
OH OH5 XVI1' MR IH 25 August 2004 WO 01/ 62736 SCHEME 9 RERGNRSS C |V
1J 1K PCTIIBOI /00153 . 25 August 2004 WO 01/ 62736 PCT/|B01/ 00153 SCHEME 10
.0 OyCF3 NG N. H2 IMIN
, WO 01/62736 PCT/IB01/00153
SCHEME 6

ON il HN 't

992 ey ey L g 5 S
i IX Ix

10 H 10 H

R YN ﬁ R \“/N
—e—i-
O~ O
X Xl
10 S
—_ R A NH
N .

IF
. § SCHEME7?Y
' X' OH
x2 3 O.) GO.)
OH
(ring A = present or {ring A = present or absent) (ring A = present or absent)
absent) X XA
Xl
— ~—) : ’NH
{ring A = present or absent) (R2 and R3 form ring A)
X _ II!: {ring A = absent)
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| Q Referring to Schene 1, the starting material of formula Ill is reacted
with trifluoroacetic 5 anhydride, in the presence of pyrizéAagust2odsormthe -
conmpound of forrrul alV. This reaction is typically conducted in mnethyl ene

chl ori de at uiy ‘5? 5 ature fromabout OC to about room tenperature. O her
met hods of gener ing a trifluoroacetate protecting group thEETARGIA8EIUsed -
are recogni zed by those of skill in the art. The conpound of fornmula IV is

then converted into the dinitro derivative of formula IlA 10 by the
foll owi ng progsedemMETAe conpound of the fornmula IV is added to a m xture of
4 or nore equivalents of trifluoromethanesulfonic acid (CFSSCJZ and 2 to

3 equi val enig8 of '
| ene chloride. Ttﬂé I ting
0 24 hg é BOt h foregoing -
ra

chl or of orm

mxture is d,

reactions ggze gengrally conducted gt a t at ur ngin zfrom
to about 0C for 2phout 2 hours, and t allowed to Warmto ro
tenperature f&KVthe remaining tine. x@fa25 August 2004 VO 0lixGiiA36

PCT/ 1 BOL/ 00153 Reduction of the compound of formula I'lA | et wel |
known to those of skill in the art, yields the corrpoun 'yﬁ Crr% )Qﬁ’ﬂ)?@
Thi s reduction can be geconp fMlifed, for exanpl e, RHSI ng hydrogen and a

pal | adi um cat al yst suchy | I adi um_hydr oxi de or &l laghum on carbon and.
runni ng thWOﬂ [ y nol at abewp 4 0OM tefipeyjat ur 8H The steps of

. Schene | can al so besperfarne d Wi th a nitrogen-g g group, other
than an a trifl uoroacetyl gr@ﬁqﬁl that would be deened sufPtable by those of
skill in the art. Qher suitable nitrogen protecting groups that can be
used in the procedures 4%k ibed throughout this document include - COCF3,
-COCCl 3, -COOCH2CO 3, -COQ(C7-C6) al kyl and - COOCHZC6H5. These groups nmay be
added or renoved by nethpds described for each in T. W Geene and GM
Wits, Protective 10 & -‘0 gani ¢ Synthesis (John Wl ey & Sons, New
Yor k, 1991) ng t : e formul a |1

converted i nt8Pthe cor rexpéd coénpoﬁéf%rgf’ﬁat? esylate Pﬁeﬂ%a‘lfé?%Rz
protecting group is repRﬁced by a t-Boc prot ecting group (VIA) by reacting
it first with an al kgki b Ikallne (or ammoni un)

hydroxi de or carbonateé, ang f"he ?'@"a%f"fgr‘fb %qﬁe%sgt ed product from the
foregoi ng reaction wild'twhere R? %Rgupylbﬂpmwmate Al t hough t-Boc is used in
this instance, other appropriate nitrogen-protecting groups known to those
of skill in the art may be used. The reaction with the al kali or alkaline
earth nmetal (or amoni un) hydroxi de or carbonate is generally carried out
in an aqueous al cohol, dioxane or tetrahydrofuran (THF) at a tenperature
fromabout roomtenperature to about 70C, preferably at about 70C, for
about one to about 24 hours. The reaction of the

to reggt4for ab
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20 isolated, unprotected amne or an acid addition salt of such amne, from
‘the above reaction with di-t-butyldicarbonate is preferaldsyagrist 2@ out in
a solvent such as THF, dioxane.or nethylene <chloride at a terrperature from
_about 0C t oom tenperature. This reaction may or

conduct ed % ?ﬁ’gi-lgéesence of a base. Wen the reactant is aPﬂ’{B%’P“lﬁ]e

am ne, use of a base is preferred. The resulting conpound of fornula VIA
can be converted into the 25 correspondi ng di am no derivative of formula

VI B using t3gHEMBBedure described above for converting the dinitro
compound of formula I'l'A into the corregponding diam no campound of formula
11B, or ot haP generaIIyRaccept ed nitrd group reduction nef hods kno to
those of skidl in th 4 etc. [ [ : > uctions,
etc. The @r s+-efr o con'pmrnd

conmpound - 30 f VI | :
conpound of~“fornula VIB with a conpound of the formul a XXIIA EtOZ eCO2Et
“XXITA R79~_y,TOEt whergyn R10 is hydroggs, (CL-C6)alkyl op&,ﬂ pally

substi t ut eg(wlth fromone to seven fluorine atons, aryl C3) al kyl

wher ei n sai®® &reg- Fi & §é?"@6§t@dﬂvfsrl@h¢ﬁ’n@ﬁ’9ﬂmawu’mpﬁhﬂhyI or heteroaryl-(Q0
-30 25 August 2@@84 WO 01/62736 PCT/ | BOgOO[ 53 - C3) al kyI wherein said
heteroaryl is slected fromfive to sevien nenbered aromatj c rlngs

sul fur,
optlonally be sk 4
zero to two substjqkuents i ndependent |y sg_{/ect ed from (C CG) aI kyI 5
optional 'y substituted with fromone to seven fluorine atoms, (¥ -C6)al koxy
optionally substifuted with fromone to seven fluorine atons and cyan- The
preferred %phvent for this reaction is a 10:1 m xture of ethanol/acetic
acid. The réa onNj-emperat ur@ can range from about 40C to about 100C It
is preferabty a r appropriate solvents include acetic acid,

et hanol and is@6 oi:Va 1A ternate nethods of preparing conpounds of
the formula VII fhe corrpound of fornula VIS are described by Segeistein et
al ., Tetrahedron Lef¥X!, 1993, 34, 1897. Renoval. of the t-Boc protecting
group fromthe corrpound of formula VI1 yields correspondi ng conpound of
formul a | ASCHBERE@BAOL ecti ng group can be renoved using nethods well known

to those of skill in the art. For,exanple, the conpound of formula VIl can
be 15 treat 5%% anhydr ous gqﬁjjfh as hydrochl orRﬁ hydr obr om ¢
acid, netha i G N
'{'5/ Step 1 II/ / A Step 2 lj// NH, B
Rz Rz RZ
5 xvir xne IH
-27-



acid, or trifluoroacetic acid, preferably hydrochloric acid in ethyl
acetate, at a tenperature from about OC to about 100C, pr&fsugiist 2004 om
about roomtenperature to about 70C, for about one to 24 hours. The
conmpound of‘éornula VI1 can be converted into the correspondi ng conpound of
20 formul a¥ 03927?%acti ng it with a conpound of the fornul a IWIZiBopM@s2i n R
is defined as R10 is defined above, and Z is a | eaving group such as a
hal o or sulfonate (etc , chloro, bronpb, nesylate or tosylate), in the
presence of &dpEsmE guch as an al kali nmetal hydride, hydroxide or

carbonate, preferably potassium hydroxide, in a polar solvent such as

wat er, di net hyl sul foxide (DVBO, THF or , (E etably a m xture of DMSO
and water, and then renoving the 25 protecting . Hlescri bed above.
The reaction with R'Z is generally car rj7gad ~0arf ™3 enperature from about
roomtenperature to about 100C, preferably &t abqut 50C, for about five
hours. Schene 3 illustrates an alterna nmet hod of preparing conpounds of
the formula IB fromthe cgnpgpnd offormula VIA. This nethod is the
preferred method of maki ng”S38U toppounds of the formula IB wherein R' is a
bul ky group such as an aryl mMr heteroaryl containing group, or when R' can
‘not be attached, as illust ¢d i n Schene quby al kyl ation or aryl
substitution nethods. Refe ; & corpotnd of formula VIAis
reacted wth the appropri g RH n a pol ar sol vent
such as THF, DVF or DMSO pf erably THF, an“a“¥eénperature from about room
tenperature to about 100C, Yy preferably at the rﬁflux tenperature, for
about four to eighteen hours. 3e resulting conpo fd of formula XXIII is
then converted into the corMespondi ng conpound of the formula XXIV by -31
25 August 2004 WD 01/ 62736 PCT/ 1 BON 00153 reducing the nitro group to an
am no group using nethods well known™~ o those of skill in the art. Such
ion of the compounds of the

-formula [1Ainto a conpound of the,for
exenplified in experinental Exanplfe 2Brant~48B. Cl osure to the imdazol e
ring to formthe correspondi ng conpound of 5 formula XXV can then be
acconpl i shed by reacting the conpound’of foripula XXIV fromthe above
reaction with a conpound of the formula XXI1 A: Et &ZCvCO2Et XXl | A ROCEt
wherein R is defined as above, as described above for converting conpounds

of the formula VIB into those of the fornmula VII.
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10 Renoval of the protecting group fromthe conpound of fornula XXV yields
“the correspondi ng conpound of fornmula M This can be accamdiigieeZho4si ng
nmet hods well known in the art, for exanple, as described above for formng
_conpounds of the formula |A fromthe correspondi ng conpounds of the
formula VIWOBMEG 4 i|lustrates a nmethod of preparing conEUABeL/aKEs: he
formula IC, wherein R70 15 and R17 are as defined above. Referring to
Schenme 4, the conpound of fornula VIB, or analogously fornmula 116 in
Schenme 1, is gmmmMeth with a conpound of the formula OH NaG3S SO3Na COH
(sodium bisulfite ethane di one addition adduct) in water or another polar
sol vent such as THF. DM or DVBO, preferably agAamxtors of water and a

wat er m sci bl e solvent such as THF, for 20 abo p oNHour hours. The
“reaction tenperature can range from about 4@ baov 100C, and is
preferably at about the reflex tenperature, Alterngtively, the conpound of
formula VIB can be reacted with a conpou of the fornmula 17 0 25 (double
" condensation reaction) in a polar solvext such as THF, water, or acetic
acid, preferably a m xture of water d THF. This reaction is typically
carried out at a tenperature fromaabout 40C to about 100C, preferably at

-the reflux tenperature, for abouts/two to four hoURS e desired

qui noxoline of fornula | C can_tHen be forned bNHng the -32 25
-August 2004 WO 01/ 62736 P@T%@]/OOlSB conponod Tetnmed 1 n either of the
f oregoing reactions, using fghe ngj_bgd——d'e%:% bed aboma for converting a

conpound of the formula VIfl .ijnto one of the fornula™1 A Alternatively, in
pl ace of conpound VIB in ene 4, the conpound 118 of Scheme 1 nay be
used anal ogously in this cedure with deprotection/reprotection as
outlined in Scheme 2 (i. e pr ss of 5 transformng ITAto VIA) in

order to arrive at ultim t he conp dIC geperal, alternative
nitrogen protection groups ad‘ﬁ* equal l'y. sui ted he yprggedure of Schene 4.
Scheme 5 illustrates a nethod &f preparingfﬂg el the formula |

wherein R2 and R3, toget h‘?i' w t Nt he benzo Eing to which they are attached,
forma benzoxazole ring system Stch a conpound, wh#tein R is hydrogen, is

Referring to Scheme 1, the starting material of formuia ill is reacted with triflucroacetic
5  anhydride, in the presence of pyridine, to form the compound of formula IV. This reaction is
typically conducted in methylene chloride at a temperature from about 0°C to about room
temperature. Other methods of generating a trifluoroacetate protecting group that may be used
are recognized by those of skill in the art. '

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

15  about 2 hours, and then allowed to warm to room temperature for the remaining time.
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10 Referring to Schenme 5, the conpound of formula XXII, wherein Y is nitro,
hal o, trifluoronethanesul fonate or a diazoniumsalt, is remcAgfisnetda

pot assi um acetate or another alkali or alkaline earth netal carboxylate in
‘a sol vent %ﬁi gi met hyl sul f oxi de (DVMBO), DMF or acetonitrile,
preferably S2PRi s reaction is generally allowed to run fBETABRMOISE. 24
hours. Appropriate reaction tenperatures range from about 70C to about
140C. Approxinmately 100C 15 is preferred. The above reaction yields the
corrpoun(cji (r)]f f or mul aedﬂlcﬁdn,ofﬂ\hicc:hpmmotffam_laba, aEiguRetiiodsi well Kolm td@ostestiskif fh q
conpoun avi : Wi . First e conpoun
of formula _Iaﬁ’icvééﬂrée ué:og\&g %@OIQZ%@? I:a(%@ v.\rﬁn l?ﬁé?%y ﬁ%l-gﬁe %%8‘“ "SB%‘#' F%{cﬁx?!ﬁﬁs'r

pl ati num cat a¥§ngthydigeen arsl a prlipdivg icatalystyelehoss radadium Rgroide oF paliadiamt @ngssaat ur e
from about OGaridaumrimatthe re@€Gion P BétR&RDAabAI! rodh MPsHtuleO TRE SRPP 8f §dHdhR. 1 dd

formthe corr ' 1.0 ivative. The product of this reaction is

t hen r-eact%d @mgo?%]gér& g'r(':e?ddm"@ Hi %ﬁ%@pﬁecﬁ%gr?l@r %FratH???WHGBrPa groug that
anhydri de of Woid befdsemed suitelite DOhPsE®f wkibin dierprtRCBhar suitaigls nBGYer frylectingrgreups
corrgounld_ of tthiﬂ cfaﬂ[)ﬂwbs'édmw Qsaédﬁl Je3, desElibed thrGURRER Mid Bb&IneME frdcig®!- BEES,ZUC*‘
as decalin, c y e m X of , xylenes iIs referred.
This reacti on'laogcgnge%’dﬁéﬁ&g‘é@)ﬂ@} ao['dt'éﬁégﬁé“{stl?e NerS ACYBLTIEY BovddedoC,
25 pref er abl yorgemensdulty matd@ls giseribeR7AOCSEh it J. W¥.cGrease and €adt Watts, Frdtettive
pref er abl & t GrAGH iROrduhRISGAthMRUISHNOVRYRUSHns, New! Ydnetdth ani ne (TEA) or

anot her organic t L ar g ne base and catal ytic amount of pyridinium
p-t ol uenesul f oni c%&?’?f‘%f’ %F‘\e&' ﬁF ﬁ?ﬁ'ﬁz“?%?fﬁ‘é'ﬁ'élét'}%fscﬁ%‘fe&e‘ﬂ jplorts cqrigspandiag
reaction mi xtaemeouniivdereRIDCHATIEEES Preteciisg droars isareplad baat t:Bactpratéctig gioap abl e
to add a cat gl bireadiip i fst it S e b.ea:wam%ir@pggl @Lg&gmﬁaégﬁ%‘}}aé'mof

the trifluoroacetyl ogen cﬁlggot ectl nqgggroug esired conpound
of the formfPROTEe 3 ek fepching Hec SABET ARAYCtLUEIM dharfarersing wartion ket o
those of $ki Ibutyldicarbbretenr AlthoughdBoe jsarspd @, this ihaiahdel GthérhPpiop At AitrEsknGRGBEHE d
with a | ower fub@l&%%% oPRIGPHS aft! iR de WREg. ﬁle@%g%ﬁg@ﬁﬁ%%{kggtmalalka(ﬁ%

ammoni um) hydr oxi de or carbonate, aqueous sodi um car \ !
t enper at ur e EAEHTERb (R aseReniugy Jiydigride, 00 earbasalerie 9gmraly £arrias Gyt in78rCagdegns
about two t o aksbhol, dafeor tetrahyd8fuRin (FHELAtta 2RPaldd fihi 688 GodnCIMPBRANO 153
Schenme 6 ill t-) formul a.l erein
R s hydr oag 2SS plsRied Q3BbA JoR, & st RS ) e oo bl 3he'teeon of U c,
are att acfedsollAngrotasied 2ming o5 ahped additign &3jtof syph aminedram the abeveSesntioewidh t he
conpound of Hirbutyldizatbbdate 8 preferabipcaridd dut it sdieHOLBREE THE, AoNaNEl b ARthjiend Or m

th | [0 de | | S5 tected b
L1111 nor oaceryPes e SHeUAarRE Sl -Lia fliodth LRI s BeGht sl

then react e@ohheCANquRISd indig Rrgvesre of aotase.r Wher e smesler dsvesall f thei amieg bselefiade
and one equi waseciat proferréd.t IThé resuling compound of formula VIA can be converted into the

25 comesponding diamino derivative of formula VIB using the procedure described above for

converting the dinitro compound of formula HA into the comresponding diamino compound of
formula {8, or other gen_efally accepted nitro group reduction methods known to those of skili in
the ar, £.9., zinc-, tin-, or iron-mediated reductions, etc.
The conversy‘on of the compound of formula VIB into the désired compound of the
30  formula VIi can be accomplished by reacting the compound of formula VIB with a compound of
the formuka XXIA
EtO,C_ CO,Et
I XXIA

R" OFEt

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



acid to formthe correspondi ng compound of fornmula I X, wherein there is a
"single nitro substituent on the benzo ring. The reacti on 28 Aligust 2004
trifluoroacetic acid is typically conducted in the presence of pyridine.
.Both of th%qggg/gﬁ%eactions are typically conducted in a reaction inert 10
sol vent suc hl ori nat ed hydrocarbon sol vent, preferabl )CHEQPIEAE
chloride, at a tenperature fromabout OC to about room tenperature,
preferably at about roomtenperature. The above transformation can also be

acconpl i shed -eghiRg wiehar said hiBiob9NisNRidRE IrokN AVt SevbR GRntidd élroﬂRQu&t Hﬁ;g sart.
e

Reducti on of t Q._an. am up_can b acconpl1s
. described above -t @b%‘r’@\?gﬁg'%g‘"i’ 5%?‘*%{1@ r‘F)B’fyﬁfﬂ 3 Pgena"fgﬁ'ﬁ‘ﬁ@"‘émﬁ'ﬂnd
of fornul a | >achef thmf@regpnemw@admemal greupb 012y loptipnallyibe shizstitutiel vith oas bryraisried e
“of the for rrulsabﬁﬁeﬁ%reera&ﬁ%i&@)zaﬁ to WS BbtiLefits] ﬁdéb%h&nw%@é& floth JM&V ?ﬂfﬂ” or

C, -C6) al kyl am ne base,
(G- OO al /! oy P AU\ om0t Bt St 360 S RS st
"conpound  haviwig filoar angita saden Byorine atotrisragd cyanoi The freferassutvest for egeattioR s &3

CH, The reactjganmiufdorREREMcetithRize iThe }gabﬁonha.lnee e &R 8 .%@f?o% Ly E‘diefts" ly

carried out a e rature from about out roo era
preferably at? E’ﬁ‘ﬁ Wb cgpg[n‘?t é‘?ﬁ:@‘?%f“ﬁ?”é Soﬁeqﬂﬁé@f’ﬁ’@ﬁ’{‘aﬁ %Weﬂtaweré@eracetwr@agent
i s gener al | y etfenel gediisopiopangl. a reaction inert solvent such as benzene or

tol uene, qyefer abtheh%uﬁQtﬁﬂsa&f &eﬁﬁﬂy%ﬁbwﬂg? fOrfqm MHI% WP YD & o?ncpognd of

tenperature tO a reaction mxX

he re
preferably af® g% prg&tesqribeq W%é‘ﬁ'ﬁ@r‘%ﬁul@t’ﬂsﬂ@&&% 1993+ 34 1883nz ot hi azol e
ring and nitrogen Réepwajtcﬁ(tha 6Bod eroteating groep dom mecbon@eﬁﬂmaﬂfbnﬁula fvar g | F

T L e

ferricyani de and sod |um r oxi
( NaOH H2Qr cHEjLjnowsy tOéh?-‘zsrﬁSék'&ﬂmWe arte JFfr Kerele, ebecmpecwéw fqreda It edfnebeabl y

gtCT ?Ib(é & /1 Osg(i@eéted witthanugnhidroushadid Such 2b hﬂd@h&gc 2618 2y H¥eb B i cﬁé’ezdg %ethanesulfonlc
arl.l.n e CO ound
géﬂ %‘F E'ﬁggrogeﬁhé Js aénre?eﬁfoﬂslﬁd lglgl% ac% in ?ﬁgfécetsﬁeg?tﬁgerﬁm rggrom

formula 111, |ng ITht &
Scherme 1, or a@%@rﬁp@lﬁ’?&ubmo‘tqmreffmhmmm Rigut ragmetemiparafPe BiraboR370PO, fon #bowi Ng
(1 abel ed "A" ohétotB@opehene), as defined above in the definition of

t he conpound of fornula

X1 wherein 5 x TARESB of A VILEEn 5 RBEIRA i 15 CoRPORPON GrEEoutd dbr o
bromo and?i ofﬂﬁmlﬂ%lﬁ byieagtiag i with @ aerpoupdhef the fo}mulaﬁHZXWarsn Bl-is definkd as R®@act ed
wi th cycl opesémel abse, bY ea RERing Yrdtip BucHTBY BSRIdHR sulfonate (e.q.. chloro, bromo,
mesylate or tosylate}, in the presence of a base such as an aikali metal hydride, hydroxide or
carbonate, preferably potassium hydroxide, in a polar salvent such as water, dimethylsulfoxide
{DMSO0), THF or DMF, preferably a mixture of DMSO and water, and then removing the
25 protecting group as described above. The reaction with RVZ is generally carried out at a
temperature from about room temperature to about 100°C, preferably at about 50°C, for about
five hours. '
- Scheme 3 illustrates an alternate method of preparing compounds of the formula 1B
from the compound of formula VIA. This method is the preferred method of making
30 .compounds of the formula IB wherein R” is a bulky group such as an ary! or heteroaryl
containing group, or when R"” can not be attached, as illustrated in Scheme 2, by alkytation or
aryl substitution methods. Referring to Scheme 3, the compound of formula VIA is reacted
with the appropriate compound of formula R'NH, in a polar solvent such as THF, DMF or
DMSO, preferably THF, at a temperature from about room temperature to about 100°C,
35 preferably at the reflux temperature, for about four to eighteen hours. The resutting compound
of formula XXIil is then converted into the corresponding compound of the formula XXV by
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nmetal, in a THE, dioxane or other ethereal solvent, at a tenperature from
about 40C to about 100C, preferably at about the reflux tZovpegstpe® to
forma conmpound of the formula X Il. Reaction of the resulting conpound of
formul a Xl Iwowikizsbt net hyl nor phol i ne- N-oxi de (I MO 10 and o;&m ogifr oxXi de
in acetone at about roomtenperature yields the corresponding co Ad

the formula XIII A The conpound having formula XIIIAis then converted i nto
t he correspondin ound of formula XIV using the-follow ng procedure.
First, the coff %H%I ‘f"oQ’PHH‘&aRIaFWQ 9reup ysing dmeditpdgiweth keowati ta thgse of gdbinghé n a

mxture of a eftl Sucmmemddsmrdrmaalwabovarceir@raab&eysidrﬁofdhe&’f&nﬁfogﬁ&shﬁﬂ% ofda -

and water, or; r orinate rbon sol vent,

at a tenperat u)rMe'hProm gﬁ%@th gﬁgtf%g lﬁbﬁo%%meenge% Viazh ’?8 Jr fEpeimental

di al dehyde or E¥ATRIes 138ANd 18R IFlasuse tothrimidegele ing to formihescoresmanidion cormpdune of -

iocabon sgenl st e Taeratiie L Soeati HOYH! SO aaah e <
o) action with a 'f" e f%ulf:-z

tenperature, prefera Tature, to formthe desired
conpound of formula XIV. Renoval &0.,€he G@ktyl group fromthe conpound of

formula XV yields the compound of foryjula I pen ring A is absent) or
|G (when ring Ais present). This canilbe acconplished using nethods well
known to those of skill in the arg®-fo ogtxanpl e, optionally reacting the
free base with one eguivalent of acid, e.g.. hydrochloric acid, (to - form

the corresponiesgn KciedefiBed a5 #heve a5 descrives) abewefar dopverti doygipargis iobihy firsuand
pal | adi um hy dvigntel thoseofrmes faamad viat about room terrperat ure. In the reductive

ani mationystep desﬁé’hg’%‘j°?91%V§'°*§99g§92<@§§€? #Ii'gentgglméqug q&mukegbhglqrg{hleves

to benzyl anine
am ne, al | ylcogRfRpading semroyndefifermuladt. b&&ﬁmmmlﬁlﬁﬂ uding mesthpiisetiyHowani ne

and 2- and 4-iakieasy for &k&iﬁﬂé Tah'H@éénm%We BoRR cd?ﬁd%uﬁt{s%? tHeSolaRA aoiEthe €N

be used as fr as t i lts, preferab elr acetate
salts, and ca‘%ﬁrﬁ%%ﬁgﬁgg LPOH? ﬁ’@ 'ai’@y met hods descrl bed for each in T.
‘W Geene and G MSC\Mt"Q4illnﬁhﬁtmmm(ocqpaﬁrigmoapamusoﬁy@fdmelhm(u&ﬁl‘h"h K¥| ey
& Sons. New \éhfjlﬂ‘l%%lis dmed EB&@ede&nﬁH :oSséas.ﬁe 4! g@%an@b&% PP\;DH%?Q Vi, %Ng

prepare conpoyn orm a

and are not BOE %8?1"53 ?)ra‘é’l"'i‘ "%B{'/Tg?r@meéd? W@d?‘?lﬂ'msﬂ ‘é’r"PFPH@d of 12 fogRud i al of

formula XIl with the appropriate conmpour@having the formula XIl1' -35 . 25
August 2004 WO 01/ 62736 PCT/ 1B01/ 00253 I Rgé ternatively, a conpound of
formula X1l can be converted, vi aNEB] ¢Ffbed bel ow and

CH
(sodium bisulfite ethane dione addition adduct) in water or another polar solvent such as THF,
DMF or DMSO, preferably a mixture of water and a water miscible solvent such as THF, for
20  about one to four hours. The reaction temperature can range from about 40°C to about
100°C, and is preferably at about the reflux temperature.
Alternatively, the compound of formula VIB can be reacted with a compound of the

RmJ"\l_'/Rﬂr

0

25 (double condensation reaction) in a pc;iar solvent such as THF, water, or acetic acid,
preferably a mixture of water and THF. This reaction is typically carried out at a temperature
from about 40°C to about 100°C, preferably at the reflux temperature, for about two to four
hours. The desired quinoxoline of formula IC can then be formed by deprotecting the
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in Schene 8, to conpounds of formula XIV or fornmula IGor forrmula Ill. An
alternative nmeans of preparing a conpound of fornula Il|"', 250kuqast 2004
appropriate 1G, is 5 illustrated in Scheme 7A. This process can be

.appl i ed towomlumscorrpounds of compounds of formula 1, er/teo! 03153
hydrogen, and R2 and R3 are as defined above, wth the exceptlon of

R2 and R3 are hydroxy, am no, (Cl-C6)al kylamno, ((Cl-C6)alkyl)2am no,
-C(=OR 3, or - CI-FGH%I kylene-C(=O R13. Referring to Schene 7A, step | of
is an esteri ffEHOUBHO '"&5??58%?13|f‘?fe%9dea‘5§l°"-°195"&ﬂa¢'ﬁ63©§h°ﬂ@e&?ﬂbad gbovedenul a
XXVl is treateuiveditha cornhd ofthd Brmould Wil ingt orelt hedsmbian A, nArtémédvéI? lih flRice o'

with an acid %&h“&&!&%ﬁ@&eﬁ%f“efﬁ Surd @i Sgﬂ qli 'P%Or %sgggpglegoéléiyd'n this,

_p-toluenesul fonic aci ane su on| c aci
hydr obr omi ¢ aRFPERIUfs: Witk rdgploteclionreriptpetion Eisdoutingd Hn Seaere@ribl{- esotheeprocesscf as
met hanol , &t hieemsformipg dpaoViA) inilbfizplte apRBtANMmatdly tHaeéb?r%hnd Fllﬁef ﬁ,,r ?é#eyal

mthanol a0 kR AR b A B RLEROR sy
conpound of f or mul SChRReBIilstratas@imethastof greparing CWPPQUQdSa)fd‘ﬁdWO‘h@adrthreﬁmzmﬂl on.
A ketone of fRY tagkmerViMth\bérso rikg @a.oml tM\éyté?e %ttéeﬂé‘u oG Bbre@addiy ﬁ&? ﬂéfepn as

|

zi nc iodide, te r | si | | met hyl s

i odi de, al umgndu%%c(%ﬁg{) +" wm‘frém R B @éc"ﬁ%yﬁ %eé"&egr'" [t;&'eﬁ’@t%fﬁ cr%?f"lﬁﬂ foamyla IE.

pref er abl 1P ziRptering de decheme 6 tﬂw compdupd | & fremale KX wierein d¥ &N dhitro, halo,

18- cr own- 6, MQfomeﬂﬁh&wko‘ﬁhtbbPa SRR el l.sr}eé’cte%Qmﬁ%tx% Sd46H BSinother alkali
acetonitrile, ﬁ‘l lene. t? rﬁﬂ% hIorlogvtE etg acet at e, |so§I§ ?
acetate, nmethi® %‘%lﬁ{ﬁ fate ig,a sqleplsich Asrdimeliyisuligxide (P p@ RMRyiokt ur e
of acetonitr: IaFetO%iw& proferrbiyMSQ. Fhis Itegwperseneuereﬂytwdsmemr@ fomngbodiOf2-44, hours.
preferably atA fo 8 our s

pr ef er abl 1% plé p'g%te teo&gﬁtegﬁgﬂag%ggén‘géﬁap@?@e %b %ﬁl%pmé%e%m(q
Schene 7A% s sa°"ﬁ Bf%bgenol ysis reaction. A nitrile of formula XXVII1Ais 25
treated with an acihd abateaé:;cﬁmn ikt thed Soripotuad mrefaﬁﬁuulvflm RihEh @A then BRIDARRed

sul foni c aci | acid, o
trifluoroac eﬁt%mg)g?é@&% era gfonﬁl?g Iégé/ r?gsﬁfowﬁl POEC] d%ﬁh@egorﬁﬁ?qnﬁﬂf um
cat al yst sucfPragiajd| Fé%”ﬁ?ﬁ Wdei%?'b‘ﬁ'ﬁ‘ hydropen andcA RafiadivTy efr riatinere callystautioas

- preferably pahllaaﬁinuryudﬂxdé Prhaleaneirat aaérﬁbéFbturé lﬂ'orﬁ aballt vetto shEG70A6, ré?@rtagf?QP'

et hanol , jyso nol ro anol aceta e, Is acet at e,
or tol uene %B éer é-%f%/a%rrgt etfﬁrdréeslpo '?5/? Q%Q?Fvﬁt?"ﬁss-”&ep'gguci;‘?f s 100
psi, preferab@f CS’GS%’P reagted with Et"lamé Ch'g@ﬁelob@e mmBnCQCawénmldhobydsde of the

pref erabl y 2 forin0ld (& ’COR0 avhbrei R Bis (ORI 003 cén%mdmﬁ%ma REERIE.A)00h
Schene 7A|saﬁg Is treat dW|th

nul
a base such as g&%rﬂ% 'Ee%r %ndfe"fﬁ? aa&*%%&FHWL?%?Wo% xﬂ%nes BdrigHest Kdsneg s
sodi um - 36 28refRigdst TiioORciND © 1YBEING GorRENEREL /20 BiHSatwyed fromi aleut PR0-ASEE UM

tert-but osi dprefpstipQsdbdid 1903) OWNHER R'RACA &SN R INRYUER it RABRSbHT add 2
stoichiometric amount of triethylamine (TEA) or another organic tertiary amine base and a
catalytic amount of pyridinium p-toluenesulfonic acid or pyridinium p-toluenesulfonate (PPTs) to
the reaction mixture. When R'C(OC,Hs), is used as 2 reactant, it is preferable to add a catalytic
amount of PPTs to the reaction mixture.

30 Removal of the trifluoroacetyl nitrogen protecting group vields the desired compound of
the formula [E. This can be accomplished using methods well known to those of skill in the art,
for example, reacting the protected compound with a lower alkanol and an aqueous altkali or
alkaline earth metal (or ammonium) hydroxide or carbonate, aqueous sodium carbonate, at a
temperature from about 50°C to about 100°C, preferably at about 70°C, for about two to six

35 hours.

-33.



hydr oxi de, sodi um carbonate, potassium carbonate, cesium carbonate, sodium
hydride, triethylarnine, nethylimdazole, |utidine, pyridsnygust2004 -
met hyl nor phol i ne, et hyl norpholine, or dilsopropyl ethyl ani ne, pref erably

sodi um t er twbWhi@¥sge, in a solvent such as nethanol, ethanol

I sopr opanol ,bg?hasaacet ate, acetonitrile or toluene, pref eraBﬂ%{%%m

at a tenperature between 0 and 120 C, preferably 65 C, for a tine perlod
between 30 m nutes and 72 hours, preferably 2 hours, to afford a conpound

of formula XXX. Stegemedd ilg5¥ierihe7 preparation raf datpéuds of thenformdlale wharinall e of

formul a XXX il@dtogaﬁhﬁtﬂRz \ohd h’ oﬁ&@#%tﬁ%@gﬁﬁb iRy & whith RYADE attached, form a
t et rahydr of ur

di 0 d t | | f d
l'i t hi um al um ?1832&%% nags kﬁ’"or'%%} gﬁcF?fﬂe éf %‘IE?(%?EPB dd%?‘?fﬁ‘;’liﬁ\‘ (ége%ﬁtﬂ? vi#r on
trifluoride, tpkusfoaceliblaphyiride tobiomatthe womdsperuiiig ummipourahyiekréinl he fin lhi&bgm :s
trifluoride, ﬂr&ectéﬁ BP'thﬁﬂ%roﬁ&‘ﬁh" gﬁ)% tﬁ{dr ﬁ@*@uﬁf‘nﬂ)‘ﬁﬁ’g%en pr&e&b@mw&‘t.@ EP |

1, 2-diet hoxye d‘wl soprop\é
ether, prefer'§ e)gi ‘?g't r°§I*f'ﬂ”%(f’méﬂ‘?'@ﬁﬂ@ﬁ'aﬁmyéndeb@!’v%@n?qg'\’%i?ftﬂ OB(NHG:
pref erably 508, tof form ttinermorpseponddg etnpewid df famalia? 4K, hengren tl'&fréf‘ﬁbaéﬁgk Ritrd 5

hour's, The. Drsaitiienth o inas i, e Sl iRl b5l SR Qn e AR fle SUo"

as p-toluenesul fonic acid, nethane fonic acl
oxal i ¢ acid, PEGSERGeCOr yfidipeq Bath o e abeve Jeacipnsrase AR CQDQUGIedelhésmql@mnert

acid, in® scbventsushics aschiosirgtedo pydncdarboh EsoiEst, pﬁh@@éu@nmet@hhy | chAi&d, adtea

qehyt ethyl ‘%ﬁ%g‘*g‘?'e 3 b8 1Rl Bt RIS oo ol b adec, '
met hods of prepar i'Hg EBFpERMRENagen CHfe alsp e AcEomplishedeysisignotier nitsatibry dvetiges),
and R2 and REnsweptoctiedet skill mathé ity Rédudﬁof'nfﬁrtﬂélhm’é@&td foUsiN biinedgodfPEdnn ﬁv.d

above, but d ama.Lin Schene ustr a vari atlon of t
process shom%#ﬁ‘tpghg e?c"b\%ﬁlu%’% @fﬁ‘“’ﬂ’&ﬂ?&@&"”"ﬁ%ﬁhﬁ%@'ﬁa Bonpound i denti cal
to that &6 fornul dhe mmr@nmbq:ftfortdulath'tlhmemmmd witng carsoxphthstid Haldeest anhjdide 25 a -

fl 16 Ri 8
i Scherre 8) °"“@T°§*£§8§§‘3“ﬁ QUET gt B o e el e Cadhbel, o )

H Referring m thglHeriaty amipe bagsy fofpmpa cemmpund offthe formula X, which can

1, 3- di f | uor obenbecenveded ipdind dsdired tdmpusd havirg FEABE X W§ Reztingid with kaldssomd al

di al kyl am ne Qregn al kali metal alkyl (or aryl) in an ethereal solvent such
as ethyl ether or THF, at a terrperature bel ow -50C, followed by quenching
with iodine or N-iodosucc e form 30 1, 3-di fiuoro-2-iodobenzene.
The conpound 1, 3-di fl uoro- -|od #ne (structural formula XVI in Schene
8) is then converted into the conuould of f/f(rrula IH by a series of
reactions (represented in Schene asPWI -->XVill-+XlI X-alH) that are
anal ogous to the series of reactlong’dégérl iyé¢d ahove and illustrated in
Schenme 7 or Schene 8A for converting compound the formula Xl li into
those of ,the formula 1Gor Ill. Conversion of “Rhe Gﬂnd of formula Xvi
35 into fhe compound of fornmula XVIlI can al so be acconplished by treating a
m xture of the cHmereatidn afth RECOM| wherdih XdnHaie, we [FITEDLG @ gnerany édicarbubaiky |

lithium reag@ntmpdtatifeChaR! dbollt B %) about room temperature, preferably at about room
temperature. The reaction with Lawesson's reagent is generally carried out in a reaction inert

solvent such as benzene or foluene, preferably toluene, at a temperature from about room
25 temperature to about the reflux temperature of the reaction mixture, preferably at about the
reflux temperature.

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

30  {NaOH/H,O/CH,;OH), at a temperature from about 50°C to about 70°C, preferably at about
60°C for about 1.5 hours.
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-37 25 August 2004 WO 01/62736 PCT/11B01/00153 lithium in an inert
hydrocar bon sol vent such as petrol eum ether, toluene or netshalgueyzdmhexane,
at a tenperature from about -20C to about roomtenperature, preferably at
.about 0C. TWybsspisgcedure is equally effective to effect thePE‘g)i]q&ﬁF%i Qn as
set forth in Scheme 7 with or without the R 8 group present. Qo153
conpound of fornula IH can then be converted into the correspondi ng
nitrogen protected derivative of fornmula XX, using the nethods described
‘above for synthesi 2¥Fethllustaiessomatod of preparing dhe sompeust lob fasmdla N whickt ison
~of the corrpgumddaé tHecstamtiigematetiall for i@ préess dsfﬁ:-tchaﬁ% d,@grﬁog@gu,ﬁp@\ﬂee fofula ,(? f
preparing t el lu o ' | s the _conmpound o
formul a XX %@?‘gﬁ f eﬁfgﬁ@éﬁﬁé ﬁagtlel g 'gndgg\eﬁéﬁ?néﬁ‘ éﬁ%ﬁ"ﬁ%?ﬁ‘?"ﬁ % 16 SR
nitro 10 gr oufs compruAkeflile igranipt. frrfering te Schpmsuh thegompnund & fambla it wiesnéin and
a nitro groum' ahbeC amngeruidd, indberddehtiiirém &ildro GBrolBrots &fd iddo K Ghéte ¥ALIHL Y
_of conpounds 09'1; OW@aP&)E@ySI gr_lorYlheretlg %‘eﬁf R2 . and 5(3 Is fluaro, using
met hods that are wel nown ot FTE8Y §fth sygopentadieneyin the presenge of magpesiim by
first conver tmetd. inlad Hii. dipxang oootbert atheseal salenalgy temperatucenivat hbdug40°0Qo aELAO
group to a Vvagp | S, t d.in. Sche , and
t hen renovi na":'tb ﬁ%a*ﬁé?%r?%ggﬂ%&u g?%g(?%t?u%q gjr 01%?' %&Jﬁ% cé% gugar?g"ﬁ%ﬁaréﬁa XXI
~acts as' a reS?eGF'?Br‘Péltnec’e’F‘ﬁtﬁ'@tePﬁ'ﬁ%H“d fArpuR &HE Wit Nimrathylireespimtios oxide vimg)
fornul as W1Aan¥dsmiurd tettiide ihrackfoas at Rdodt! o Mpaafd Gleids OhEWoResbBhdifigact s

simlarly 'tocBnlﬁSoJl‘\idto’iﬂe?d?ﬂuIXxﬂfAPUps of formula IlA, VIA and XXII, and thus
can be subjected to the sane series of reactions as those described above

for the latter thr'8 FPEYhAVInG fosmblgi WHA dp ther conveded: intedhe cooesppridhpar i ng

g&le .E)_rR ogmf E cofpaund lof ol XIMMBing Sidffbt{owrnbbﬁscédl@ed k0 e &&@u&ﬁ: forfaul gtpmﬂ a
—a Vo€ ver into a roxyl. group before or after

i ntroduct ] on%@ac{gﬁew‘ﬁi ?%g?’g{if%,gteaﬂda trﬂgﬁéc?{n?/eck'{"g?f??‘g hydeosReionc PisfesahiYct s

as descr i Bed dighietpsthane [HGR), apdwater. ¢rf witholeathdetiracriate lif @nchi@inatet dtydrofarssdic h

hydroxy deri gaivérit,atCanempérafc o~ SRt BA % WG’ }ogﬁldterﬂ% 2 8&13&&& a
al'kyl “or aryl

conpounds of fornula | where R2 = - 1-C6) al kyl , (Cl-C6) )
wherein aryl d'la@e@é iﬁeﬂ'y‘ﬁg tﬁm;gxa}en% & 'H‘é%"lchi"{i“?ﬁ] reActeR imifen feacleghavilns | s
H or one of bterzyleminerand2®divobBincatoxybparshydiigecini 2 ellorinatedehyidrochion deifdnnist iaon of
formula |, cadgafatité Ok ShodtS 08 SE! LR SRS ! ed, 0o, pClse 8
by repl agjng, one of th fl'gordi ne .at ons of themgéc}rgr%léelﬂn'gé{gga%f gtr r?g?ug i t h
-0-(Cl1- cgfm F&W",e’a?‘t‘ﬁ: ?:3‘3'5‘1 § 19egjted Goqpound & frppla XYy, Regiavalf tsabsnizyl gsaupat es
an al ter nat i femthemeuwaund df drmole XV pieldg the compaund sf fofmdiDNiNWhen fing A WABSERYR2
and R3 are agrigehwRSangRR h Uhnid B 625e 8 i é) ;i enyl
(C2- CB) al kyn 4%\% 30 ga‘ft \r/;ﬁ;ese}‘.\fh s J%pi ct gdﬁédgtglg ﬁ%thg@g%ﬁé]ﬁe" BA9SE an
oxi dati on foPf Blen tisAS i9r pip-RPlignRly, Eepctign theafres bass With Rsreativalent abadidiat | ve
of fornula Xehl' hidgchiprics tackr gt datmwittieh corespendingt iabid aduitioR Okt RNow@) @}, 0pS a
bllue col @& bgjdrRRNIsand Baasilhh HydroRiEhHaRhY at 4buftoomlerpailibeNt |
in the reductive animation step described above and throughout this document,
alternatives to benzyl amine, such as ammonia, hydroxylamine, alkoxy amines, methyl amine,
allyl amine, and substituted benzylamines (e.q., diphenyimethyl amine and 2- and 4-alkoxy
substituted benzyl amines) can also be used. They can be used as free bases, or as their

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

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

The procedure of Scheme 7 can aiso be used to prepare compounds of the formula |
wherein R? and R® do not form a ring and are not both hydrogen, by replacing the starting
35  material of formula Xl with the appropriate compound having the formula XiI'
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such as nethanol, or dichloronethane, preferably methanol. The ozonide
formed is reduced by hydrogenol ysis between -78 C and roms Agjeereiar e,
preferably between' 0 C and room 35 tenperature, with platinumor palladium
cat al yst su&}z11 % gkati num oxi de, platinum on carbon, palladiumon carbon,
or pall adi umny #5%i de on carbon, preferably 5% pl ati num on BEFH1/00153r - 38
25 August 2004 WD 01/62736 PCT/I1BOL/ 00153 a period of tinme between 5

m nutes and 6 hours, preferably 1 hour, under a hydrogen atnosphere
between 15 and 100 psi, preferabl g2zbetweenp 30 and 50 psi. Next, an

aryl met hyl am ne, such as benzyl am et hoxybenzyl am ne, or

- 3, 4-di net hoxybenzyl am ne, prefer enzyl am nem"s added to the reaction
m xture at roomtenperature with » catalyst such as formc acid,
acetic acid, p-toluenesul fonic agd~oxalKic acid, or hydrochloric acid,

preferably formc acid, and hydrogenolysis is resurred for a period of tine
bet ween 1 andAtelmativgly, 2compeussef fopmyfa Xilliegn be conyerted, ¥ig tethgesdescriges belowtsetineen

\%ﬁ and 100 psin Scidrré 816 bbriipdaRds d?ﬁirmulbﬂl\ﬁ&rff&ﬁ\gla%%pﬁmmﬂ of ff)rmll a XX,
ere Ar is an ary ene rogenol ysi s
reaction. A cor’r{)ouJFI‘dglcli:)e?'!‘J %Er% r% ETEP@"Q { Gopping ggf"W“L'%ﬁa 23 APRORIRH G S
~p-t ol uenestl fitHstrated én Bcheme dAo dhis eracessaren e applied torpreduge campoandst df compalints
fotr]I mic alc: dd d!lforﬁliﬁl”aha\ﬂféré?‘ﬁl' flsQﬁﬁr@geﬁ%rﬁﬁzl&ﬁ@he&@l%)ﬂefﬁnea 9&&6@%&1%& &Eb&.oﬁ%‘fd
and a pal | adi e on carbon or .

pal | adi um on "(,'éi'{agrql:*)io}%TJ ;?é ﬁ‘éfﬂ"{/ é"i(ia(giﬂwh?}d/‘f’o&éﬁ‘gﬁ J)BINGoTE(=PIR 5 or -
sol vent such (Qscdﬂm(—()ﬂ anol i sopropanol, ethyl acetate, or nethyl

acetate, preferabl Hef&ﬁﬁ@@d‘@lzherdén?‘ﬁrst@p hYQrQ%“eé?érﬁéa%Hﬁ B RCLAEEM 12,80 % 100
u

psi, 15 prefer era re between roomte

C, pref er{ %Bx%c lf’(?f 05“%%?(?%' atqq PleRURRA ptalyshgpch gs Reran yifluoride,
preferably 15)r hratir 8n atid ecatalyst sisth ass smmycsiaaati] hydesthios aéid Sﬂ-ltdluedegmam- %.don
whi ch acid Caﬁe'ilka\‘létsulf&ucua%‘ﬁfjtﬁﬂﬁbr@acﬁ@ cid lﬁ)dfaﬂroﬁ'ﬁc éﬁ?tp @Fe?é?ﬁ;% ﬁmcexa

acetone, et h)g%ﬁgcget at e, or t WY T a

m xture of Faluet s“%‘rﬂi% %’8' a'ropemﬂ bytapelrRepianel esthetapohpleterally . 20

\%ﬁ hene 9 il I)maﬂraableat stérhpsisturefbepeen 261 2ng mrmppmﬁamfss*@ 16104 WU J)fbao .
erein: A QE?IOZ are bot

chl or o: a1$15d {lE%ut 02Q¥ﬁ5r8$¢§eﬁﬂg4 %%o%r %;apo o(tg%)fomglgga ounds are

referred to in SchéR 9’ SF'@ﬂf’eM isv cyanohygrin: npationd A Iftonef ofrfamiubes XXVIJA IsK and

| L. Referringested Sﬂhemte&,s &mrmuml%uai‘ aé fi@.cfu@dudmlzam|tr1ﬂa€eaflruh&hﬁ£uﬂpf'?aﬁﬁg by

reacting the,, V, ui val ents of a
hal osul fonic arllgel§1 d& (ﬂ’rﬁme et g’?""u'gc Iors oé q"ﬂé‘ﬁ?@e %ltﬂ“er&?alﬁml“g??p%’?@ﬁ?}yez'qcr om
about OC to #9188t OTrUHMC?@H%Pﬁ@ﬁ?I@ cmetae;andnmsﬂbwnﬁh@dcthmewsm dyenite, imai d

derivati e seotfcnt Bach vk Tabet&ikrﬂ@”loﬁﬁn@&ﬁétﬁ}ﬁbnb"&l&@é rasyR 2 BLRBNEbpropiSERld R7

3? g u Ee are d ﬁ'reth@letgrt%ﬁtyﬁet?ﬁe\{ S teh'aledro\Qeran pXeferaequa m&xtu rg oftaggtomtlrl}era(r)l tolueFr)tre Oatt ECt 'ng
- temperature between 0 and 100 °C, preferably at 50 °C, for a period of time between 1 and 24

hours, preferably 5 hours, to afford a compound of formuia XXVINA.
Step 3 of Scheme 7A is a hydrogenolysis reaction. A nitrile of formula XXVIIIA is .
25 ftreated with an acid catalyst such as p-toluenesulfonic acid_, methane sulfonic acid,
hydrochloric acid, sulfuric acid, phoshhoric acid, or trifluoroacetic acid, preferably
p-toluenesulfonic acid, and a palladium catalyst such as palladiux‘n on carbon or palladium
hydroxide on carbon, preferably palladium hydroxide on carbon, in a solvent such as
methanol, ethanol, isopropanol, butanol, propanol, ethyl acetate, isopropyl acetate, or toluene,
30  preferably methanol, under a hydrogen pressure of 15 to 100 psi, preferably 50 psi, for a time
period between 2 and 72 hours, preferably 24 hours, to afford a compound of formula XXIXA.
Step 4 of Scheme 7A is an amide formation. An amine of formula XXIXA is treated
with a base such as sodium fert-butoxide, sodium methoxide, sodium ethoxide, sodium
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yi el ds the desired conpound having formula IJ. 30 Conpounds of the formula
‘I K can be prepared by reacting the compound of fornula |\25hadust pabane
trichloride in a chlorinated hydrocarbon solvent, followed by renoval of
_the ni trogg F)rotectl ng group. The reaction W|th iodine trichioride is
typically O1/6436ut at a tenperature from about OC to aboRET/IBIONIIS3
tenperature, and is preferably carried out at about roomtenperature. In a
sim lar fashion, the anal ogous nono- or di-brom nated or nono- or di 35

i odinated conpaeRds Re RHoDRkes skt ChiRskide) poadihe N -
39 25 Augustr@ \Aﬁsem P0Gk PilestiERChif (e oo (bR, pofattide

N- br onosucci Y ﬁ'@e AT APRSHYA cARONERi CoSUR Fabgnatenodiyry veiged by
renmoval of t heetimilaraioeg e metbylidazole.n dtiding u pyrigise, demmwnhnaﬂwom’@ovahylmwh@n oof

‘t he conpound cﬁ;gopt— ¥ymhg,.gmﬁ,g Fg‘%'gb!g Qééuﬂ?teﬁfbu&ﬂﬁ’e éHerﬁt slag'r‘?’QQrQllathngol %’ﬂla‘%&i d

-anhydride of th out a reactio

ormu
sol vent sich ’%P?"%ﬁ’a“?! ‘hY‘cﬁcF’ﬁ?t Betonitele o APiHene. §Eﬁ“§f§%ﬁ mefiagple 2h Bl empEtElYe ene
‘chloride, in bteheepnmenzcembrewm;essau for sUmB paﬁodaﬂewaeﬂaﬂhﬁrhjt&rérdee mlirsa

tenperature Fé?épaﬁlgg H{thrg Qo Li?orc?? Qéld'lgpo]ung)t? gt:’fontnﬁlla Ix?(ge d ni trogen

deprotection, The reaction with the acid
-halide or anhydr iHep %afrﬁcb@“%é‘?‘ Isiaggdustian af an agide: e pmide@iferneaXXXas refedr

- other Friedelwiter af Fe‘auﬁﬁg”a’gbhtoauchmé& hestsnet hettah rﬁ‘urEﬁ‘O&’% X, t&lS‘orQrFet bokane! N€
reacti ons1 de%c

are introdudSFiah R E COWn%xodtH'Hm 5“’?'8&‘%?"5"?\?' aa%""??g'ﬁf'?ﬂ &WHW@WE“@ and
descri bed abéotébomt’sé[ﬁuwepé?fﬁf@bim@omhlndny DMngmmymuwrcmmende R is

hydroge 3 (fC& ﬁa)e?t Iswcn ababteanydr&@ébn O o Afétﬁ&;qaﬁaneNh*Qg\RY 5 ethdHe? tﬁdgﬂ‘ﬂwyl
cqnpounds o e formul a a ined as i h
de]Erlp nition of Soﬂp‘g’ﬁ‘ﬁﬁé‘eo?’ Fﬁtﬁy'ﬁﬁﬂﬁ&ﬁ\e a"ﬁ?ﬁf?@& i%”a&ﬂ%'@ﬁdg t 2 Hempepture -
i denti cal t obetivesrel efd 8, peeferatihasa 9C, fdotime whyicdibetwat@ it and De hoirk r;ﬁgeﬁbly 5
protecting gLQHE: Tﬁ@&o@{?:t ﬁ%}éferdtbquE%&tlém %%It o‘?%?g%? a? atgl}fen%sulfogfc

substituted conpoun mul a
1L is repl acBeidingthang sufonisacidy hydpcliprisi asid. egliciarid, BH@W@#OV?F%C@GH peEEdlses
wel | known t p-tdiiemesulshit |aciddini @ sbident 3uth as Repiopsnadl, trb?ﬁleCew%ypaéétat@e

Cor 1 EZ‘LM‘%% Wﬂv% SRl By SRR, ok Pkt o o saremnd ot o1

t he correspo Ixy substituted conpounds. Al so, as descrl bed in
Exanpl e 26, such Bem)d 8,50 land |1owtuaehté:mmwdsm@aéhnbe;omusmstdeuﬁhr%ﬁls;

maki g sonpothtieH er s MERGD BPE N RS Bledol A FRuENT i e
chloro; (b} fBOvPPUhGRRAEERadinG R2 is cyano; (c) R is hydrogen and R2 is
25 ami no; and (d) sthenies istEtege thrativd oRBe bfocdst 3hdwrGh Bttdhre 7, WARSK Bak iR Nds
are referred tn?alée% compound identical to that of formula Hi except that the benzo ring is substituted with
25  afluoro group, an alkoxy group or any other suitable R? and/or R® group (R*® in Scheme 8). This
compound is depicted in Scheme 8 as chemical structure 1H. Referring to Scheme 8, where, for
example, R is F, 1,3-difluorobenzene is reacted with a strong base such as an alkali metal
dialkylamine or an alkali metal alkyl (or aryl) in an ethereal solvent such as ethyl ether or THF, at
a temperature below -50°C, followed by quenching with iodine or N-iodosuccinamide, to form
30 1,3—diﬁuoro—2—iodobenzéne. The compound 1,3-diﬂuoro-2-iodobenzéne {structural formula Xvi
in Scheme B) is then converted into the compound of formula IH by a series of reactions
(represented in Scheme 8 as XVIoXVII—XViIll=>XIX—IH) that are analogous to the series of
reactions described above and illustrated in Scheme 7 or Scheme BA for converting compounds
of the formula Xili into those of the formula IG or lll. Conversion of the compound of formula XV!
35 into the compound of formula XV can also be accomplished by freating a mixture of the
compound of formula XVI and cyclopentadiene with an alkyl lithium reagent, preferably n-butyl
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- Schene 10, respectively, as conmpounds of the formula IM IN, IP and IQ
Conpounds of fornmula I Mcan be prepared from conpounds of 25wudust 2ad4a | X
by generation of a diazoniumsalt with, for instance, an alkali netal
nitrite an g 936”‘ neral acid hydr ochl oric acid, sulfuric acid,
hydr obr oni ¢ gﬁ? I'n water, followed by reaction with a 30 cB8FEdBOIMRII3de
salt, such as . copper (1) chI oride. N trogen deprotection by the nethods
descri bed above yields the desired conpound of formula IM Alternative
met hods for t isumgeaeinet hyurocaborﬂhomﬁtrsuumssﬁhbmm aferkBRURE GHIRethi Bfcloh&afe bY

t hose of skil r used. The forego reactlon IS
general |y car%tld %m%ﬂ?tuﬁé florn i egrr%gtr b@ t@s%‘ﬁﬁ%’"ﬁ&@?@ﬁ\r aB[?%F‘%%’ tabgutdiGutT™boc,
pref erabl y aberagede@® m?*iyame tq &ffaet theicanversion asset fadivin ScindRE @it dravith@ft tHehe

di azodi um sal R¥ guppaset as described above, with potassiumiodide in an
aqueous rregil um pr oyl des t he E}rgal ol%cié g\ %% deri v tive. This reaction is
general |y 240 25 AUFUEMPIYYEAL FR8% /WBWF o the corrpspeadiog pitregeng
t enper at ur e fprofacted dervatye of omalla WX, pgingrihe engtisrdatdesaibecatiive rfahdyyithadizigo ot
room t enper at dhfpountl & bl V1N GcretEP L U REratidH of the gﬂ'ﬂ@uﬂggyﬁ)nnufa % using the

N-tert-butyl ca ‘gtg@g é?cted for can be us repare
corr espondi nd™ EIB‘&E Ve AESPaFiRg, the comPOUnd Pf dsme Q’lFChQ&%ﬁl ViRldsaihel
sodi um cyani dempourBE foriipia- XK berkin| the benzb uing ds édBMﬂh&d mth BbBQ nwrehed abby 5

DVF, at bl bout 1 OC
Nt OSena‘%iéa?‘go{ Cl ik GO 80 g g B R heny R Beclp, o SHong o

formula | M RAPTIYRGE FabE Hpegde MRlRiR Marelyof POTBRUINS quer fermeita lb@eme@etcxﬁ R?
access a varizat ya oef ﬂuntch asmg rmethais ithat atviell Kodidh tamoaé i sknlléiﬁ:@:%)ﬂrt,eﬂb? e@é?;$|ev bpyl

ool T adi um and ealibe 88 o 51 B hfle, CALIR e SR a6 e arel ot ¢ ne
art, such as *Eéﬁ’bsgfﬂﬁkﬁs i ﬁ'fPteSt'" Peheme QAN Higa rwmmm leitogerhprnigttag goes..
These comspounds aind comb@Ing of WHRAGIRIXXI E&slé‘s Hadgwisomkhy #unct%h&oé%va@ﬁtcof thdBY

be sinmlarly swhe nd are as
defi ned abovggmﬁﬁh?sgg%lr?bé%gu'a% g%?ﬁ%% 0 q%gﬁﬁgﬂ?meﬁ i Bf fﬂﬂ?“ia W reacts
provi des t he stFdadde g niyp ap ‘égmﬂﬂirqfrfﬂ"auhm %@n@m@mwusn&alf b subjected 6 thecan
be react ed wisahe serR€ Wi reghtionsibs e BEscHta ab@ferfthﬁelaﬂe‘iui?é@&%Houﬁa’s brvidfg A0

using the ne e 0 Ltra deprotection to
pr ov?de conp taﬁ&ga; g%gr?}*opﬁ %Pé#a? \fhei '850&1% sé’f"?‘r}/eiaﬁtfm? aé'ﬂ“a&?’r a? AN BREP 8 t he
prot ect ed® alfﬁ"i'?lé'a\?&xl R Falkenioarhe ceaxertadintorahydmxyhatoup REFBEQR Xftenintexiudton of
chl oro or br eonitrd gtoup Ve h&n cﬁvéﬁ@g@nusdﬁé?k%r@d%ﬂs% dé&E@éHdé’o%vé héaso, the

ot ecting o aisehARAEAEALY Bk R BN ) St s arobnes poesur es
descri bed thr oughcﬁ’tﬁpatamﬂsﬂfmmm offarebia d eher©BCEI0(C RGBS (C:-Ce) alkyl of ary!
wherein aryl is defined as above in the definition of formula i, and R® is H or one of the other
25  substituents described above in the definition of formula I, can be prepared as described
above and iliustrated in Scheme 8 by replacing one of the fluorine atoms of the compound of
- formula XV with -0-{C,-Cg)alkyl, (C,-Cg)alkyl or aryl, respectlve!y
Scheme 8A illustrates an alternative procedure for obtaining compounds of formula |,
where R? and R® are as defined above, with the exception of (Cz-Ce)alkenyl, (C,-Ce)alkynyl or
30 nitro (IH', as depicted). Step 1 of Scheme 8A is an oxidation followed by a reductive
amination. A benzonorbornadiene derivative of formula XVIF is first treated with ozone until
the solution develops a blue color between 0 °C and —78 °C, préferably =78 °C, in a solvent
such as methanol, or dichloromethane, preferably methanol. The ozonide formed is reduced
by hydrogenolysis between ~78 °C and room temperature, preferably between 0 °C and room
35 temperature, with platinum or palladium catalyst such as platinum oxide, platinum on carbon,
palladium on carbon, or palladium hydroxide on carbon, preferably 5% piatinum on carbon, for
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- COOCH2CCl 3, - COQ( C1-C6) al kyl and - COOCH2C6HS. These groups may be renoved
by methods described for each in Greene et al.'s Protecti2peAdguetpE4 n

Organic Chemist , referred to.above. Instances where protecting groups
-woul d be nnw folﬁ 3gnder the reaction conditions, such as, M, a
- COOCH2 OB HEY Q% uring nitration, still pernit said proced#F&3BQB0153

operate as described with said m)dl fied protecting group. Mdifying the
order of protecting group incorporation and/or nethods of functional group

i nt roducti on a‘)beﬁmCBfanﬁ@bétﬂébn”EMmﬁtln@@ and@ RRR 'p%’er\ﬂﬂ?ﬁehﬁgpﬁﬂﬁf 'aaﬁy%roaerp
rn CnNenes

h of th t
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routes previ EHQHS nﬂwat ed. 6‘?fart i cul arl Ey | ve conpoun
be administe K- Y &R "S'fe efdi Py SRt %%af@@ewewomom@u@s of ¢ hey
may be conbi feaollasild, BK angiil.ous pharmaceutically acceptable inert carriers in
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gl& c::tanppounde ots formula IV with two or more equivalents of a halosutfonic acid, preferably
chiorosulfonic acid, at a temperature from about 0°C to about room temperature. Reaction of
the chlorosulfonic acid derivative so formed with an amine having the formula R’R®NH,
wherein R’ and R® are defined as above, foliowed by removat of the nitrogen protecting group,
yields the desired compound having formula 1J.
30 Compounds of the formula IK can be prepared by reacting the compound of formula
IV with iodine trichloride in a chlorinated hydrocarbon solvent, followed by removal of the
nitrogen protecting group. The reaction with iodine ftrichloride is typically carried out at a
temperature from about 0°C to about room temperature, and is preferably carried out at about
room temperature. In a similar fashion, the analogous mono- or di-brominated or mono- or di-
35 iodinated compounds can be prepared by reacting the compound of IV with N-
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Bi ol ogi cal ?y I bFY {’I veness of the active conpoun
suppr essi ng Hf tf’PFﬁ? ﬁl"ﬁ'ﬂﬁ u %'t"éﬁi’eb@f'?'?"'&amfeécept or sites is determ ned by
the foll owi ng pro&ecbrmeetOikistdies rpetbodsotinélingadompound$ ot theformiliogereid: (a) R is

U ﬁgi S0,  Prydibgeiifla ek o) # iEnydedddn ERE REGll) @k b hydidobh 6 kAR TO A
2B amino; an%h(d) R' is hydrogen and R? is R®C(=O)N(H)-. These compounds are referred to in
Scheme 10, respectively, as compounds of the formula IM, IN, IP and Q.
Compounds of forrnula IM can be prepared from ‘compounds of the formula IX' by
generation of a diazonium satt with, for instance, an alkali metal nitrite and strong mineral acid
. (e.g.. hydrochioric acid, sulfuric acid, hydrobromic acid) in water, foliowed by reaction with a
30 copper halide salt, such as copper (1) chioride. Nitrogen deprotection by thé methods
described above yields the desired compound of formula IM. Alternative methods for the
generation of diazonium salts, as known and practiced by those of skill in the art, can also be
used. The foregoing reaction is generally carried out by temperatures ranging from about 0°C
to about 60°C, preferably about 60°C for about 15 minutes to one hour.
35 : Reaction of the diazodium salt, prepared as described above, with potassium iodide in
an aqueous medium provides the analogous iodide derivative. This reaction is generally
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Itrtlono say m xture, I mes
3 chef éx}stances wh 3,/ protecting groups would be modified under the teaction

condlhons such as, e.g., a -COOCH,C¢Hs group during nitration, still permit said procedures
to operate as described with said modified protecting group. Madifying the order of protecting
group incorporation and/or methods of functional group introduction or modification may also
be applied where appropriate.

in each of the reactions discussed above, or iliustrated in SchemeéA 1-10, above,
pressure is not critical unless otherwise indicated. Pressures from about 0.5 atmospheres to
about 5 atmospheres are generally acceptabie, with ambient pressure, i.e., about 1 atmosphere,
being preferred as a matter of convenience.

The compounds of the formula | and their pharmaceutically acceptable salts (hereafter
"the active compounds") can be administered via either the oral, transdermal {e.q., through the
use of a patch), infranasal, sublingual, rectal, parenteral or topical routes. Transdermal and oral
administration are preferred. These compounds are, most desirably, administered in dosages
ranging from about 0.01 mg up to about 1500 mg per day, preferably from about 0.1 to about
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(5 meach). The filters were then placed in counting vials and m xed
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flask equitppedvided thah s@&hOargdr dvees e@Undtidiided iras deverad Bkl B6&s foibdrkinigtration

ni trogen (N2}, blmuedfamyer. mechanical stirrer and efficient condenser

equi pped with a~ N2 flow adapter. The flask was stirred and warned to
reflux by a renovdBFe2®¥t FamMpovAdat F&n bep apminisiemst asBe AL eine combifation s witded

fol | owed by bharmacdutidhy sickpriegnRas o Eﬂublﬁt@ﬂyaﬁﬁo&ﬁe dveMbBhted Preliblisly indldafed.

T M ey SBQ@EGH%@“@W%%% A fonfiots h G ey § gl psde
414- 418) Bnd 'oms. A8y w@&w@*m@/WWWUPmmw%emmemmmemene
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poL SN L AR ol ARGLALED LMY ! BB VR Bt bt
tinmes). AfteSsusPemsigRsniieelsble sejutions seliirso Ayrunsniand dheelike( eRethhearners inclugp aolid
condensat i onMiluehts @r fies] dtéilk 44a&duk tretRSnd RMBYLRbNABKE drfhicBRERE! & addition, oral
20  phammaceutical 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 about 70% by weight. ' |
For oral administration, tablets containing various excipients such as m.icrocrystalline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed
25  along with various disintegrants such as starch (preferably comn, potato or tapioca starch), alginic
acid and certain complex silicates, together with granulation binders like polyvinyipyrrolidone,
sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate,
sodium laury! sulfate and talc can be used for tabletting purposes. Solid compositions of a
similar type may aiso be employed as fillers in gelatin capsules; preferred materials in this
30  connection also include lactose or milk sugar, as well as high molecular weight polyethyiene
glycols. When aqueous suspensions and/or elixirs are desired for oral administration the active
ingredient may be combined with various sweetening or flavoring agents, coloring matter and, if
so desired, emuisifying and/or suspending agents, together with such diluents as water, ethanol,
propylene giycol, glycerin and various combinations thereof.
35  For parenteral administration, a solution of an active compound in either sesame or
peanut oil or in aqueous propylene glyco! can be employed. The aqueous solutions should be
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August 2004 %‘é (1986) with some modifications. Whole brains
were removed, rinsed with ice-cold buffer, and homogenized at 0° in 10 volumes of buffer {wiv)
using a Brinkmann Polytron™, setting 6, for 30 seconds. The buffer consisted of 50 mM Tris

25 HClatapH of 7.5 at room temperature. The homogenate was sedimented by centrifugation (10

. minutes; 50,000 x g; 0 to 4°C. The supernatant was poured off and the membranes were gently
- resuspended with the Polytron and centrifuged again (10 minutes; 50,000 x g; 0 to 4°C.  After
the second centrifugation, the membranes were resuspended in assay buffer at a concentration
of 1.09/100mL. The composition of the standard assay buffer was 50 mM Tris HCI, 120 mM

30 NaCl, § mM KCI, 2 mM MgCl,, 2 mM CaCl; and has a pH of 7.4 at rodm femperature.

' ~ Routine assays were performed in borosilicate glass test tubes. The assay mixture
typically consisted of 0.9 mg of membrane protein in a final incubation volume of 1.0 mL. Three

sets of tubes were prepared wherein the tubes in each set contained 50uL of vehicle, blank, or
test compound solution, respectively. To each tube was added 200 pL of [*H}-nicotine in assay
35  buffer followed by 750 pl. of the membrane suspension. The final concentration of nicotine in
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was stirred for 1 hour (slight initial exothern), then the |ayers were
separated and the aqueous |ayer was extracted with DCE (260august 200ae g
organi c | ayer was washed with H20 (4 x 200 nl, or until no reaction to

- starch i odiweei/szmbserved in the aqueous wash) then dried thg 1550t ton
plug. To this was added benzyl amne (25.5 g, 238.6 mmol) and the m XTure

was 5 stirred for 2 mnutes then immediately transferred into the sodi um
triacet oxybor dride NaHB(OAc)3 /DCE (see below) over 10 minutes. In a
separate 2 L ?Q?éﬁﬁbeo‘tﬁst%?réﬂ Theltm! conerairation of eisine Wette Mapneed taMl Yhes véhiclee d

NaHB( OAc) 3 ( lé&ohsigted Of Jéﬂmﬁﬂ%aer bd?lla% Eﬁﬁﬂoofm addtic Qc:@p@r‘ 5‘0%96# Water. :Fﬁ e el S
was added t he___abov V\'EX r.e over after e
r@d

del a
~ di al dehyde an@ dam ne i R:s b di%""ﬁ‘i’ n V@E'ﬁ'?t ‘?QA?FQ‘V%WS’ﬁ ?@%P’%‘W&)&S after
al | owed to waadsitipnof themembryesuapansion @ik tatd. frheshrripms wafk-ifdlibated stwite s C s
t

Souti on “g?),o%é‘ﬁ“‘““ﬁ%';%’ B ILBEpS wie Wbl ey Séhd Wi BRAF |t o)
hour (pH 9). Y& IS gﬁé?%’e%@ﬁ'ﬁﬂfé}f‘%ﬂ Braqdelt Hauitygaritolddissug hervesters Feawngct ed
with CH2Cl é (tBe lmtiﬂD‘ﬂtratltJ) of tiidassay ginieCfitels weag%smasum%hwetcbld%aﬁégfbaﬁf&d
agqueous Na n r

e\q/;pO:’Jat od t O%Q'llo ‘é&éh‘? fzgﬁ%#qﬁ)re tidh | Egedt Fc&%ﬂn%eialg 9Ld %lxe vng?fbﬁyz\ﬁlﬁagpdnl of

a mni nmim
filtered thr o‘EF@HY §afes| @P@ﬁlaﬂqur%qg@nnﬁcatwe 19§ radioggtivityg Sqinbles werewearttad in adkBat e
(et hyl acta atwhifable Racidsta™lifuio sciildton 36U4EP UB4BRE0TD BfiskRchY Al GtérAialidNE in
~solution to remye baseline red color. Concentration affords a |ight
yellow oil (48.5 g. 194.8 mol, 85.7% . (TLC 10% et hyl acetate/ hexanes Rt
20 0.75). 'H NVWR (400 MHz, CDCI3) 8 7.16QGalulateds 6.89 (m 2H), 348(m
2H), 3.08 (m 2H).spe2ifi@Bindifg (G} to ﬁeHBran@ﬁ) me%iﬂ@%nééibet&eén t%tap h[ﬁwg

257, L Ml Lo v, L b (5

1 0-Aza-tric a6 b3 qngsvenit gndzm?m Be () aé‘ﬂé"’t"ﬁ%‘?"‘@r‘i’“&i”ﬂ& St‘-iamees
synt hesi s1° @entams;!@mmbrarpammus!&(ahﬁq, B. C. J. Med. Chem 25 1979, 22,
455.) 10-Benzyl - l%p’éaﬁcﬁlﬁd"@)&(‘(br{ '] dodeca-2(7),3,5-triene (70.65 g,
284 mmol ) was [ g i.n,.et.h acetatg é?Sg m-&@agd_treated wi th 3N HCI
ethyl acetate (1. (éfa% S’mdérfd PSRN oLBB fSshPmrety Bhisif)e difeace batween the
preci pi t at e V@a binding évteeipraserce of thedest varogourd () ndwrmtspedfic biidiag (Byalel, dE) =) €

di ssol ved i n_g@t hanol (250 nlL) in a Parr bottle. To this was added Pd(OH)2
(7 g 30 20%nm / G e vva shaken under 50-40 psi of H2 for 24
..hours orcg?ntll don) "%&5’%%%*@13@@'5]?'5%&0 on was filtered through a Celite pad
and concentrated tTheanmodings sbihe dnveiition Shat weee BEedlin thpetow ddsayTetiitaed|Cs,

(met hanol ) ( 3alidbd B ks fHBRW0 o] T ur at ed with acetone, treated with ethyl
ether (Et20) to preC| pltate product and filtered. Concentration of the
nother |iquors andng following fyperimenaherampissoiiystralg. bt @fﬂOtvalftféesﬁomedof(JBS 95
g. 251 mmol , i8&pn. (TLC 10% 35 net hanol t CH2Cl 2 (NH3) R10.2). 'H NWR (400

MHz, CDCI;3) 8 7.18 (m 4H), 2.97 (m ZE;QAMP%EGIB
' 10-AZA-TRICYCLOI6.3.1.02"IDODECA-2(7),3.5-TRIENE
A) 1.4-Dihydro-1.4-methano-naphthalene
(Based wholly or in part on a) Wittig, G.; Knauss, E. Chem. Ber. 1958, 91, 895.
b) Muir, D. J.; Stothers, J. B. Can. J. Chem. 1993, 71, 1290.)
30 Magnesium turnings (36.5 g, 1.5 M) were stirred in anhydrous THF (250 mi}) in a
dried 2 L 3 neck round bottom flask equipped with a 250 mL non-equalizing addition funnel

with a nifrogen {N;) flow adapter, mechanical stirrer and efficient condenser equipped with a
N, flow adapter. The flask was stired and warmed to reflux by a removable heating mantle.
2-Fluorobromaobenzene (29) was added followed by 1 mL of 3N ethylmagnesium bromide
35  (EtMgBrin THF). The addition funnel was charged with a mixture of cyclopentadiene {944 g,
143 M, Prepared by the method described in: Org. Syn. Col, Vol. V, 414-418) and
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(d, J =12.5 Hz, 2H), 2.41 (m 1 H, 1.95 (d, J =11.0 Hz, 1 H. APC M
-me 160.2 [(M+ 1)+]. -46 25 August 2004 WO 01/ 62736 PCT/ I2BAuUgueilE®R4EXAMPLE
2 4- FLUORO 10- AZA- TRICYCLO 6.3.1.02'' DODECA-2 7 3 5- TRI ENE HYDROCHLORI DE
A) 6-Fl uoro-1, 4-di hydro- 1. 4- et hano- napht hal ene 5 (Ei sch, J. J.; Burlinson,
"N. E J. AYPO01/673n Soc. 1976, 98, 753-761. Paquette, L. A PCTABRNOSE|, D.
M; Snow, R A J. Aner. Chem Soc. 1977, 99, 3723-3733.) Magnesium
turnings (0.66 g, 27.2 nmmol) were stirred in anhydrous THE (10 nlL) in a
flame dried %ﬁmﬁeﬂuémeéﬁkner@smgi 04 faPikitd wmﬁ%mapacbw.m SepBRf REKB) bii Ng

addition funnel wth ag f| ow adapt er, netlc stirrer and eff|cient
condenser eqdfepay aRF tnsierfes tp g2 '°3c§'ﬁ}5‘€’ a capuley | RREens (7% MECTHhG
war med to r efidtimateomixture veere inabdueed assistgnitiation (-e tim@s)5 -ARB 4 15uainatks, teobatiare ne

-]ggnﬁeg) mmgscﬁg%?% EQAtllneﬁmg%aBé{r RhdHutiohMaR helath %ué @a;nﬂaged Ime ee&qé&léon

n intimte mxtureo clo | ene
g,' 25.9 mvol Pfthﬁﬁﬂd'ﬁ""sf"ﬁﬂef veeAdes? SWB‘H'éﬁE’eﬁﬁ‘éh(%e?Fy 1g maintaim refin (1S h°§|’ﬁi| rhe
“portions (- 0h2ati)maritle ivaeretappiicaiaing a refluxtmairdaineirfer 1.51houd uTed 100%d®saret R,
initiation (+ 355/' mes). After -15 mnutes, the reaction initiated 15
(exotherm an apor condensation) and heat i ng was mai ntai ned as necessary
during the additi'®R reFctionasconed @°'Bf‘e'f'iPR§a‘ﬁ’8(ﬂ‘? Avchesdwith H-Crifgo mbhard on
was then mai phRfungditaiN Hef(bot)(mf_o;srodul:eﬂewvoluirdsrerrcrneimbnsnmem)cmetrﬁcksnenlr oom

t enper at I
solmtjt [ onulp 20%9 eﬂ@’ﬁ&d}f‘cﬁ ?#%qo( ﬁg?fme) ?"ﬁgrg g%ﬁ}é'el%g&ﬁﬁlaﬁf'& ;’Ow%r
sol ution (30 %Lwat%%qua%éed'&n@hﬁgﬁmﬁb \ﬁﬂstloex%@a@i wap Wd@ﬁ ap@d Rrgdect hexpnes
25|rr1_% _ Th(ezg QiR cteCkrir @ﬁﬁdtﬁ;i;gyﬁém?gﬁntn@qhﬂd?ﬁnabﬂewemedmamewﬁ ~DlggHCO3
sol utl on I‘I e | ere I
hexanes ri nsgﬂig concg'"?o( Of%é a0 W‘Ts“eg ?&EL‘! sr?I Pt %EQA%QI
eluting wit hsmmmnm |N§§P4a¢1"ed|ﬁlﬂd (cm@nmqed ma,@ o:I (ROC 9).hebharmseduRTWEE 38) .
1H NVR (480 Widtied @PFb-33 °6 af 15hm((131 &, dd%) @AIQZIte(ﬁitlverork-%gf bRscribed8n p.§1950

Y.

(U201 Hogledbl g e e £,

| 1?6§ 4-tetrah
dro-1 4-net hano-ngh fhEn a1 4l hthalene-2 3-diol
"~ 6-Fluoro-1, 4-di hy?L“TT‘MF%‘FL—FGBU—rO?w- : ofhanon me T ) and

N- et hyl 30 nor phdéPreRe ) ivg d@"(‘%gnefmd ﬂ“%ﬁ‘%ﬁbﬁ“}"yv\%ﬂ 9591 |”rsP‘éd bgsed &t one
(50 nL) and MafiRKeznen, V. Cha, D.Y hHartiwg 9. M dagl Spn.9088)6 I2.)of CsO4 (0.2 nd,

2. 5%t S?om lon | hiz Qlétnﬂ:k %kﬁ{%m folp% \glth a @f ﬁo@fadz&enh g%aﬁamcgl & Fr{a-rs

(5 g) and saturat ed gueous
for 1 hour. THe p!ap%m snﬂmqm 4%#%@%@9'&?#% $9|ft e{ﬂféoibatﬁ@ém pefteng (8Q9
produce a cryghahd HE® (100 mL) and N-methyl morpholine N-oxide (67.5 g, 576 mmol). To this was

added osmium tetroxide (OsQy) (16 mL of a 15mol% t-butyl alcohol solution, 1.48 mmol,

rred

0.26mol%) and the mixture was stirred vigorously. After 60 hours, the reaction was filtered,

25 and the white product rinsed with acetone and air dried (60.9 g). The mother fiquor was
concentrated to an oily solid: acetone trituration, filtration and acetone rinse provided {27.4 g,
total 88.3 g, 89%). (TLC 50% ethyl acetate/hexanes R;~0.5). M.p. 176-177.5 °C.

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

35 and triethylbenzyl ammonium chioride (Et;BnNCi) (50 mg) were added. The resulting mixiure
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product which was triturated wth acetone and filtered (524 ng, 64%. 'H

NMR (400 MHz, 35 CDCI3) 6 7.10 (dd, J = 8.0,5.0 Hz, 1H), &®OQududd2004 = -
8.0,2.3 Hz, 1H), 6.75 (ddd, J = 8.0,8.0,2.3 -47 25 August 2004 WD 01/ 62736
PCTIIBA /0 , 3.79 (s, 2H), 3.18 (d, J = 1.5 Hz, 2 2.22 (d, J

= 10.0 Hz, cw‘%”hiﬁ"ﬁgz (dd, J = 10.0,1.5 Hz, 1 H. GCMS e 1REAABYRAHOIST

10-t ae I-4 quoro 10-aza tri clo 6.3.1.02-' dodeca-2 7 3 5-triene 5

6- Fl uoro-1, 2, 3, 4-tetrahydro- 1, 4- net hano- napht hal ene- 2, 3-di ol (524 ng, 2.68
mmol ) and EMIRIBHEd f?’l@%'!%n@'#ﬁ@@mh@iey e layer eglere Reqghiratbd sid1Ré bquesud 15

m) and H2O qa@ama)extramwm@@b LY h’héﬁ@bHE‘]a?é‘r Q J%d(&mﬁ% H‘hofmﬁz

nmmol ). After ours, the were separate ous
extracted w £h %&E (Fclontg sf?[%y“’q'%e’s(?&ﬁﬁ"ﬁ’e' 'Eﬁ@fﬁ‘ﬁP‘ts washy ghengsigd \mi@lﬂécﬁ with
H20 (4 x 20 n@t)onmimg | Tovdhig: %ﬁcadd@d beozy braine 123.9 @i d28.pames) sasthe ibiviregas 10
then wi t hssabgieat R 2AHARY Sh¥Rimetihdy! %fe(n%ﬁ glb)me EB&uar 9;2%8%%24 bridSS .
dried throug of t |l ug and treated wt enz am ne

mmol ) and st F'?égﬁfﬁ‘ci’ﬁgEﬁﬁeﬁﬂ?@@°"Frh@r{“'f“|“eoﬁ’|sferred to an addition funnel

Thi s sol uti on wasImddeegareiee? L- rbOndibattated filask andey ingben way rﬁégnreﬁ&ﬂy s@fdged (O
C mxture o ﬁ]g(lgﬁfc 500

addi ti on vvasﬁgo § Bqng%r)ﬁfil{rgjpé%mg%st l% i&v&Dﬁ{e ?’8 (E)FL)"?'%‘Q'E’?%&%‘W‘?OWS
The mixture i%""?vé’?’“ﬂ'i?eq’fﬁrhghm!ﬁf‘ieﬁ @'%Wrﬁ%@ﬂahﬁedﬂdem ayoine weonmxe¢@0 )

and stirned Twe redultirglorange imaure Wae akog@ tEwaRT 16 rédPRipbRlrd B Lihed ASHURQWS
layer was exfragked with CGH2C 2 (3 x 30 nL). The conbined organic |ayer

was washed wth saturated aqueous NaCl solution (50 nm.), dried through a
cotton plug and cg?ﬁ:’@ﬂ'f“P'éY‘%%q“e@ﬂeéMFW&SW‘WEQMMCQMnaW(mmmﬁ an oil

(7 5% g ny, 80§tﬁlut|o(n H300 21Y) caeetiillg BErSEHACING niRktur@ w9 btirredltbrMR uf %13) S
5 a1 g m ers @#?tg:pa e a?qifg%g?l’atygﬁwz‘(f Mﬁ%‘g@%éﬁcég 5 mL) The orgamc

4- Fl uor olio layes wes wagheg wah Spturatgg aqueeurchiaCl solgtion (200tmii) advied thycughaltotieri sy,
10- Benzy| - 4-thénievaperkidd &zsrel bil. Chid ﬁs@;s%elilecﬂgz hindenar @tﬁ@ hndfi I§re'£dr lb/@ é_'? 1C

(S0 oy e S o £ATBR elid M TBbetty P acetoreletriicabepass L% 8f>@7d°nder N

for 1.5 houriﬂ”em%mhﬁfﬁﬂﬁ%ﬂ‘{l‘hoﬁ) g#utlomerad@dmsamel redefolonxComabtraioed f or
0.5 hour. Tmfordeac:bhtcyeuomowwﬁg o8 frinldi, 86.96) t(JﬁL@wﬁeﬁyr i acBtalelfiad i ch was

d trat
i nsed gl e oo S At e
extracted wiZ80 (90) nB6 izl 2242t + 48 HeCHIBCL.Z) (nf, 3H) 123 (a1L)= 101018z, AHY APICE

| ayer was mm@gﬁegggtjl mabypyated aqueous Nadl solution (50 ni), dried
t hrough a cotton plug and concentrated. The residue was treated with 2N

HCl met hanol (5 nh) 16m-taayaE@L 1 GHRsHESIOM § 8leRRe UP i N M ni mum of
(For an alternafive synthesis, see; Mazzocchi, P. H.: Stahly, B. C. J Med. Chem.
25 1979, 22, 455))
10-Benzyl—10—aza-tricyclo[6.3.1.02'7]dodeca-2(7).3,5-triene (70.65 g, 284 mmol) was
stirred in ethyl acetate (250 mL) and treated with 3N HCI ethyl acetate (1.03 eq.) slowly with
cooling (ice bath). The resulting precipitate was filtered and rinsed with ethyl acetate. The
solids were dissolved in methanol (250 mL) in a Parr bottle. To this was added Pd(OH); (7 g
30 of 20%w1/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 sofid. This
was azeotroped with methanol (methanol) (3 times) then triturated with acetoﬁe, treated with
ethyl ether (Et,0) to precipitate product and filtered. Concentration of the mother liquors and a
second treatment provided an off white solid (48.95 g, 251 mmol, 88%). (TLC 10%
35 methanol/CH,Cl, (NH;) R;0.2). 'H NMR (400 MHz, CDCls) & 7.18 (m, 4H), 2.97 (m, 4H), 2.68
(d, =125 Hz, 2H), 2.41 (m, 1H), 1.95 (d, J = 11.0 Hz, 1H). APCI MS m/e 160.2 {(M + 1)°].
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nmethanol and saturated .with Et20. After stirring 18h, the white crystals
‘were coll ected by f||trat|on (86 ng, 28% . (TLC 5% net harisl AugH2C2a04( NH3)
Rf 0.27). (data for free base) 'H NVR 35 (400 Mz, CDC13) 8 7.06 (m 1 H),

.6.83 (m 2 “i’ﬁ%ﬁgm 4H), 2.61 (dd, J = 12.0 Hz, 2H), 2.37 (m 1 H),
1.87 (d, J . APCI Ms ne 178.2 [(M+ 1)1. (HCIPCEHBQI)'OUMBp
260- 262 C. -48 25 August 2004 WD 01/ 62736 FCTI | BOL/ 00153 EXAMPLE 3

4- METHYL-1 O AZA- TRI CYCLO 6. 3.1.02' 7 DODECA-2 7 3 5- TRI ENE HYDROCHLORI DE
The title conpound was prepared by the nethods described in Exanples 1 and
2 5 starting with 2-fiuoro-5-nethyl br%ne (data for free base) 'H
NVR (400 MHz, CDCI3 6704dJ-7 , 99(s 1H) 6.98 (d, J
= 7.5 Hz, 1 HFLYOBQ-16-AZA-TRICYZLOI6.3.10*5AODECA n‘ ORIDE? (s,

.ﬁ/lH) ) %5272( C5L CJ ;\ A)le- ﬁu&ﬂéﬂ 41c!|f ro-wﬂﬁiﬂgﬁo Hhghthbibfe 2 | ( M "C‘ éé4144 ( ECI 53('5_“1'[)
p. - n or

N 5.19.. Found C, @?S“% I g—l‘ '%\r’ Aol ohor Seb AR B8, 453 1 F Sretierton
ETHYL- 10; AZACOFell RVt Shaw, R. A. mzwar -CHEGDERADNT799, 372-373R) ENE HYDROCHLORI DE

(See G unewal d, GMbggnes: u%ft@r%aé (oéé %2 nf’rﬁo%)*l@‘é}&?t@éﬁ kryﬁgdmu{t% £ro A%LIYlln A

Sall, D. J.
23212327, Gr']? § aiL IL"eCkl\Va'n"!@oWe'n flaskequipped \gm 3 nonepquglizing adyitien fumheim

5987 38 3191-»'@@081\?2 ﬂﬂveadap&af enagneiio stingdr 'BAS effitiemn adofdknbsr édi!ﬂ:pfa?BWmszNz flow

escri ne n tri uor onget

yl br ombe}\dzen%é&&p 15 ﬂa(seggsl\/lt-’géc} %&% @'@l&g@ %J éj? q—ébfe ?e%hﬁ'g ng 253 0

Hz, IH), 7. 5P'f{"af°bﬁ°m°b8"=’é9nﬂiﬂ 1 g)yvas 3dded follgwed; by of 3N BtMgBe in HHE(ouz ). Hihe 2H) |

(2&02 41I E ;n N:ddbhttorﬂmﬁﬁel @wels chiargedlwith dﬂZalntlnidtB mmNPé:bfzdx%.f:&mad%R@ s b nlr}]ol 44
sa

H 511 N &N 4 35%4inonh mEE’bg@l% . ﬁ@ £ '§5‘8ﬁ %"?" PafioRs s %‘ infigrats

TRI FL UO?OVETHW“‘EOVG}E'A"W%@@H(“J@“M(“4 tmesiCAfter ~15 mrsmmh&mscnon initiated

HYDROCHL Cﬁl Diexpfhesn, Gindneipsrd cbndénsation) aﬁ’@lhaﬂkgrwas Vnalrl’tﬁnmedpé’sz h&i&ﬁﬁ?}/ &W.g tiEé

Pl ei ss, - |

1083, 48, M 55 3qaRRl s e dontbnts f HQ“% <iition f““'l@t Poilis %ﬁth” Wi this ma@ﬁ"\eg apeni ory
Med. Chem 19dwur.30, 2191-2208.) 30 The title conpound was prepared by the
met hods descri-bed The re¥itPweE cooRBGo oom temperature and quenched with H,0 (20 mL)

followed by agueous 1N HCI solution (20 mL) to dissolve the solids. Saturated aqueous NaCt

20 solution (30 mL) was added and product was extracted with hexanes (4 x 25mt). The
combined organic layer was washed with saturated aqueous NaHCO; solution (25 mL), dried
(Na;S0y), filtered through a Sifica plug with hexanes rinse and concentrated to an oil.
Chromatography on Silica gel eluting with hexanes provided an oil (780 mg, 19%). (TLC
hexanes Ry 0.38). 'H NMR (400 MHz, CDCl;) 5 7.10 (m, 1H}, 6.97 (d, J = 8.0 Hz, 1H), 6.80 (br

25 s, 1H), 6.78 {brs, 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, 1H).

B} 6-Fluoro-1.2,3 4-tetrahydro-1,4-methano-naphthalene-2, 3-diol
6-Fluoro-1,4-dihydro-1,4-methano-naphthalene (680 mg, 4.22 mmol) and N-methyl

30  morpholine N-oxide (599 mg, 4.43 mmo!) were stirred in acetone (50 mL} and Hzo {(5mL). To
this was added a solution of OsO, (0.2 mL, 2.5%wt. solution in t-butyl alcohol, 0.02 mmol).
After 72 hours, Florisil (S g) and saturated aqueous NaHSOQ; solution (3 mL) were added and
stirred for 1 hour. The Florisii was filtered and the filtrate concentrated to produce a crystalline
product which was triturated with acetone and filtered (524 mg, 64%). 'H NMR {400 MHz,
35 CDCy) 6 7.10 (dd, J = 8.0,5.0 Hz, 1H), 6.90 (dd, J = 8.0,2.3 Hz, 1H), 6.75 (ddd, J = 8.0,8.0,2.3
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starting with 2-fluoro-6-trifluoronethyl bronobenzene. 'H NVR (400 MHz,
CD30D) .6 7.67-7.50 (3H), 3.65 (br s, 1 H), 3.49-3.42 (m ZBHAygust2W4(s, 1
H, 3.28-3.16 (m 2H), 2.42 (m | H, 2.18 (d, J = 11.5 Hz, 1H. APCl M
me 228.2 héploi‘,%)ﬁﬁ. (HA salt) Mp. 275-277 C. Anal. Calcd. _for

C 2H 2F3N NP 4430 "¢ 53.44° H 5.11; N, 5.19. Found C, SBCHEOL0015 g3.
N, 5.16. -49 . 25 August 2004 V\D 01162736 PCT/ 1 BO | 0153 EXAMPLE 6

3- FLUORO 10- AZA- TRI CYCLO 6. 3.1.02' 7 DODECA-2 7 3 5-TRI ENE HYDROCHLORI DE A)

2, 6-Di f | uor oi beoiprzeng, ZHRaR18 (4, J M.5 HBLH)aN22 @, J A10.0W:] 119y 1.9%3ddLy = 18BINES,
M W 5 Ras pUs§fNsc 19; d. Chem 1968, 11. 814-819. Tanborskl, C;
Sol OSkI E. J. Sﬁ.ﬁ‘ CllqS égk‘em 746 749. Gunewald, G L.; Arrington,
H S ; Bartlett W J. Reltz T. J.; Sall, D J. J. Med. Chem 1986,

29,1972-1982.) 1, 3CDid- Bu&yaohwawmeaé—_'irlw&ﬁsmoﬁt’tetba%aiméfsﬂ%eﬁz5 rrL) was

added to ag- 78CSI I | L1t hl um 2.5
M hexanes, . b; Frld(’??q?']—ég g%%?g’fﬁm; ﬂheglﬁpxﬂiphtl 8'&#?’& (F{Z%glq. ﬁeﬁsaﬂlﬂ“‘t')i on
rate the int e?"?t’alE ’t"é'?ﬁiéﬂhtng)r were (yigpeeyslyrafimedan N@Ubtmthew (TAOM), anfiHeOt @bahL)
aggl tion ][ i T}Etgwﬁ&eatéd %ﬁlh@ddﬁu;\n geRadi€ E0.8031 g 23312%:&& \V\Affer 155th hdur € theBRvers wer

od ne_ (126, o%ergats ald e byl Ghacisd Wil Z%aéezﬁﬂé“mt o R e crani

i nternal t er’rp'eyl%itﬂﬁﬁ waphed with H7Q (40; 20 mf-)ttmtll rmcrﬂqﬂhet to staiich ibdidnpdphewas obiserved Was
al | owed t@owamerﬂmnsm@ b QR )
and 10% aqueo é Cﬁesol t] gw{:ﬁs&l)ﬁ%eé]mﬁld Sthl rr&ﬂ:c%ﬁ*‘w'ﬁ%%e{g]@{&gﬂmre
separ at ed andm?lﬁ'ép g8 Hgat? ragl',‘te ﬁ? M RE% &FRY gy %‘@S@rrﬁ_ﬂ"“uﬁe
conbi ned or gathére trBegi@‘redWasanvmhleni fuoneh TS tseiglinmownss AARB26Rr S0 winuRes (ol @0

m), H2O (10 i
( o S01) Ty égrdgj&gnsgﬁ%&oﬁrgﬁﬁ o e ‘M.QL'B‘W‘"H ()82 (& 60mMAloh in ﬂéé 95b mL).

Di stillation After addionyas complgts. the e UéﬂStﬁreF' "ﬂh‘?“‘?‘éqi'ﬂg)fﬁr |hl°""§-8§h%"‘g¢we
75% . 23 TBWT watOehdhed wEDEM B 1te8 aquedls NmCal sbl)monamfmtmnd&wred fo-Mhodi hed 40
(M). S la Q:e?esé Qéth Qﬁo‘}g% cﬁ;egﬁstl Q%&@gh@ﬁﬁr—@nﬁ@ éc%za @7%(3

2, 6-di fl uoroi odobenzene ) and cy
31.3 mol ) wefSmeAPe P&f""&t‘%’ &at Maghed yith satyrated Agueous) e@l Yutigh @& mhR dind

treated w th tiwollgha cotfd.pg anti codteidtéd) dreunaegraptylonSsSincae) prdviedrssl @¥6r 10

m nutes. The 364 A tiofn,o
aueous. 1N S 2B TR Lo MERELTEa RS, HnmR (ROMETARD R Mhimrlis b a0 50
m.). The %%nﬂtfh%*a) 8118 &mret). sam atoa.s? Wsh@ld) @idd kmZHD 2.30(m, 11H), 16@&« Wr=a1 sl
aqueous NaCl tgohmyfion (50 nL), dried (MgSH), filtered and evapor at ed.

Chr omat ogr aphy on Si lica gel provided product as an oil (1.5 g, 45%. (TLC
hexanes Rf 0.55). HNIVR(400M—|z CDCI3)8708(ddd J =7.0,1.0,0.8 Hz,
1H), 6.96 (ddd, J - 6.3.1.0>"ldogeca-2(7),3,5-triene hydrochloride

10-Benzyl-4-fiuoro-10-aza-tricyclo[6.3.1.0% 7]dr.v:ier:,az-Z(?),:.’;..‘.‘)-tner,ua {390 mg, 1.461

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

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

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

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

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

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

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

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

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

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

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

301 H, 6.8 (br s, 2H), 6.72 (ddd, J = 8.5,8.3,0.8 Hz, 1 H), 4.25 (br s,
H, 3.98 (br s, I H, 2.36 (ddd, J = 7.2,1.7,1.7 Hz, | HHpARus2qoddd, J =
7.2,1.7,1.5 Hz, 1H. GCMS me 160 (M. C 3-Fluoro-l0-aza-trig clo
6.3.1.02" opderse7ds 7 3 5-triene h drochloride The title co

prepared by the nethods described in Exanples 2B, C, and g%}%"misﬁg
with 5-fluoro-1, 4-di hydro-1, 4- net hano- napht hal ene. 'H NVR (400 WMHz, CD3QD)
57.36 (ddd, J =8.3,7.3,5.0Hz, 1 H, 7.21 (d, J =.7.3 Hz, 1 H), 7.07 (t,
J =8.3 H, 1 H, - 50 25 August 2004 V\001/62736 PCT/ 1 BA /00153 3.62 (brs,

1H), 342330(m3H) 321(m2H) g 1H) 212(d J = 11.5 Hz,
1H. APCl VB g ge _ N

_4- NI TRO- 10- AZATRI CYC
1410- Aza-tricy-cl oF'@e

2(7),3.5-t5i estardifly WitR . 2fhibrd-6-iethyBroroBEn¥8n) "@ata for free base) 'H NMR

10- Aza- t 2.7 d o e &0, MHz, 4
o eae ol e s A ANESE ?{%&%Wﬂ YELec Ty 28 %%ana@
and treated w-6h(my2H).JE Ivdm( 1), 832 ¢, 3H)LGCB7WWI%11f5)Hi AW ARDY! MS infed mmqmet iC
anhydri de (TFAA) (l-(dl@alﬁ Mip. 254-255 @mﬁocégaat%c‘:zhgﬁ‘naﬁcl 15':% gddi éé%”gl’\#a ﬁ‘éous

over 10 m nut t he ort Was poured into

HCl (200 ni) gi% #AWE"#@g?g?é@Baﬁ’ét@d The aqueous | ayer was extract ed W th
CH2Cl 2 (3% 50 nl) and the conbined organic |ayer was washed with 0.5N
aqueous HCl (50 nm), H20 (2 x 50 nl) and.sgatyrated aqueous NaHCGB sol ution
(50 nm.). This solution was drled thro SLUmK: ot t on pl ug, then diluted with
-3% ethyl acetate and fil sl eUC A AZATHRICY 83 48k el uted 15 with
-3% et hyl acetat e/ CH2Cl 2. mvm-egg,aerrmmmnﬂameumm% OI | whi ch
crystallized to gi¢ d 1 LC 30%
et hyl acetate/ hexaﬁg%G}gﬁé%g% A% IPE@R#\?EV gﬁgo%lzkg%hgv 33PI 1@'( %ﬁ'{ D4rl|)
4.29 (br ¥ JPeibeh .4 Reitz, ifH)' . rm £hemr 1983, 46, 23212387, H@rungwal)i G. 13 Bark¢uich, J =
12. 6, ii)S Hg 3& H%,,Saﬂ 2. .élMedscneH-l)lsaﬁadehfzos, I'H), 3.10 (br d2 J (=M12 6
Hz, 1 7 (m e 255 M p.
67-68 C. 20 B) 1- Werﬁﬁ% F%m‘l%’"%g‘ﬁstpfﬁpa@g’g’yéh%"T”B%"H%lesﬁﬁ?ﬁde'ea‘fxzms'es 143192 10-
| -2 2 2-tri fstaningovithed-fmreofhtififdBemetyitmomotienzemet oNMeaE@es Merdcbyomarm 6. L;

Bl ucher, W GqpyHidd(g, MBEHz%H)Q&(dn{hﬁ@P 19-7%@2511 #%1@2 Ing)%"%ﬁ#)on of

trifluoro esul f.o

stirred Og(fﬂvgﬁ'sﬂg)r %\7&?9’ gﬂ&?—rg Hz; 1P @%MW@@ M + DI7HE! g3l Mp. géhddtat i ng

a white preci®@i Awgl. eﬁalchfdr €5 HIHMHOLL/34;0t B 58.64 W, t5. 119 NDBXB UFsunwas 5309 gd to

-78 C and traabed sM

1- (10-aza- trlcyclo[6 3 1. 02- 7] dodeca- 2(7), 3, 5-tden-10-y1)-2,2,2-trifl uoro-e
t hanone (3.5 g, 13.7

- elcog'goqqddmpegrgpared by the methods descnbed Exa mples 1and 2

EXAMPLE 5
25 3-TRIFLUOROMETHYL-10-AZA-TRICYCLO[6.3.1.0* "1
DODECA-2(7),3.5-TRIENE HYDROCHLORIDE
(See Gmnewéld, G. L.; Paradkar, V. M.; Pazhenchevsky, B.; Pleiss, M. A.; Sall, D J;

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

30 The fitle compound was prepared by' the methods described in Examples 1 and 2
starting with 2-fluoro-6-triflucromethylbromobenzene. *H NMR (400 MHz, CD,0D) 8 7.67-7.50
(3H), 3.65 (br s, 1H), 3.49-3.42 (m, 2H), 3.29 (s, 1H), 3.28-3.16 {m, 2H), 2.42 (m, 1H), 2.18 (d,
J = 11.5 Hz, 1H). APCI MS m/e 228.2 [(M + 1)*). (HCI sait) M.p. 275-277 °C. Anal. Calcd. for
C12H12F3N.HCL.1/3H,0: C, 53.44; 'H, 6.11; N, 5.18. Found C, §3.73; H, 4.83; N, 5.16.
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mmol) in CH2Cl 2 (15 m ) dropwi se froman addition funnel over 5 m nutes.
The reaction was stirred at -78 C for 30 mnutes then warasesugust 200 for 1
hour. The reaction mixture was 30 poured into a vigorously stirred ice (100
g).. The | ay, separated and the aqueous |ayer extracted with CH2Cl 2
(3 x30m )‘%b?'ﬁ)aﬂg(rggam c layer was combined and washed with POTAB03/0R1S3 30

m ). The conbi ned organic | ayer was washed w th saturated agueous NaHCO3
“solution (20 nL) and H20 (20 nL) then dried through a cotton plug and
concentrated to give an orange oil that solidified on standing (4.2 9).
Chr omat ogr aphy yi el ded pure product as & lline solid 35 (3.2 g, 78%.
(TLC 30% et hyl acetate/ hexanes Rf 0.23) (400 I\/Hz CDCI 3) 8 8.12 (br
d, J = 8.0 Hz, FOR_ RIGYCLDI6.8.1.0 ' )

(b d, J=12.6 HZ,A)]Z,Q—ﬂ:ﬂuormcﬁibbéiﬁeﬁl fA aﬂgéuﬁm ﬁ1A6M@ (E) CLT/ Iﬁaﬁ’?gs/ 909\5‘3

rd,

Cm oy 05, 5B K e Pl Bpon 5%&9 h gh4grd mTan‘iz—‘&k' alogs £ 0190, g
Hz, 1 H). GCIVQhﬁme19§6031(M5)74QC)3ﬂmeNalﬂr© L Aprirggicmt Hi S; BzirﬂbttﬁV\BJ 1R62, T. Xadrca-2 -
Z ? 5-triene Bygfﬁ%hod‘:ﬁeﬁﬁ?as 29, 1872-1 ?8&(}(:11 3-Di S;?S:»enzgne 705 805 Win THE &5,

2-

4-Nitro-10-aza-tricyclo eca-
trifluoro- BLh¥AbAMef _’LCBQ'-’ﬁgC 5@"%’15 e 9f rpkusyllidium (nefBulii(209 mlammemes g,

1. 23. ol ) i no.SeM)hedHHF((300 mil.) urddeelNEER doﬁtrdlinb éf%tadﬁ@o&ag@fhe Jfﬁerhﬁl!érf er;mr{ﬂ%d

m xt ure C (&) n he roau Was .extracte

W h Croas, CHRERShlRea Beph 0ot MR8 i SeiNon IR MaR SRS The B3 S e

nL) and the a#timgd @“IE'&?‘&?"ﬂl/\Hg held. #hen fhe gjspersion v@s sreazw with)a soliien atjudinesl 26.9y er

nas 01(23 ?gSI f |3 €05 o) pirTHE Q300 rﬁh Ehl&zl@@lﬁ&)mﬁﬁtﬁlin&f QdM&?naY‘%ﬁap@PéHr??&lﬁ\g ?u i |
X cotton ug an

concentrated t O&%mg%@ dfﬁ'logq g'"xé"é V@ﬂ ?#c’ YRS gma‘ﬁ'ap?’?@?t &nd \Xﬁaﬁh I N

HO in met hanfatedowiftd (180 anl) @ad 98%i atwequsi NeaS e rseluthndct@Wmtahmd gteadf moen

met hanol | & 2Qageds aefedscpaiicaciiating Squbobidysr S@hitel Mn?hémneég/sl 2 H%LS? »‘%n/%

518 (ad o empribeR ded WB?E%JSN&WMQJW$ fw3°né1%m'¢>f 1 §'°°2H)
3.28 (m 2H),mb), gaturied aqueons N3CDsolion (10PML) Xdded (192,80,) (fillgred bid cohcO@raled to ) =

ilAf/l HZO- | 1OH) - nlhaéijrenbﬁomms 28P - distliatidn %t 14-5 drbtP-g0 26 rowaJoOa @M@I %éo

N o 10, aTep B Bl ooz, AR B g e B4 (i 24) SRMSBO8YGE 2 05 ol )

was sti r203d in 1,4-dioxane (40.n.) and treated with saturated aqueous

Na2CO8 sol ution (1@_53;:@, 11%',&!?&: S A 5 gg but yl di carbonate (1.8 g,
8.31 mmol ). After |rr?m- iiviod LSS Rnflaichs was treated with H20 (50

nL), extracted w t’hs@'@@gz-?ﬂm%’@ed%%e“ﬁ (5-@¢ 208renr)rand cyelerepiadiphei@.0725 and
concent r at ed i pmoly waestiared @t 0 °G nG0) etigr (70 ki) 40-60 °C) under N, and treated with n-BuLi

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

25 quenched after 15 minutes by addition of aqueous 1N HCI solution and the product was

. extracted with hexanes (3 x 50 mt). The combined organic layer was washed with H,0 (50

- mL), saturated agueous NaCl solution (50 mL), dried (MgSO.;), filtered and evaporated.

Chromatography on Silica gei provided product as an oil (1.5 g, 45%). (TLC hexanes R 0. 55).

30 1H), 6.86 (br s, 2H), 6.72 (ddd, J = 8.5,8.3,0.8 Hz, 1H), 4.25 (br s. 1H), 3.98 (br s, 1H), 2.36
(ddd, J=7.2,1.7,1.7 Hz, 1H), 2.30 (ddd, J = 7.2,1.7,1.5 Hz, 1H). GCMS m/e 160 (M").

C) 3-Fluoro-10-aza-tricyclo[6.3.1.0% Jdodeca-2(7).3,5-triene hydrochioride
The fitle compound was prepared by the methods described in Examples 2B, C, and
35 D starting with 5-fluoro-1,4-dihydro-1 .4-methand-naphmalene. 'H NMR {400 MHz,

CD500) & 7.36 (ddd, J = 8.3,7.3,5.0 Hz, 1H), 7.21 (d, J = 7.3 Hz, 1H), 7.07 (t, J = 8.3 Hz, 1H),
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This oil (500 ng, 1.64 mmol) was dissolved in nethanol (30 nlL), treated
‘with 10%d/C (-50 ng) and hydrogenated under a H2 at nosplesraugudb2qieti ) for
1 hour. The mxture was filtered through a Celite pad and concentrated to
.a clear oil_ (397 88% . This oil (50 ng, 0.18 mml) was stirred in 3N
HCl in ethyY Q’cl@t’g?e (3 nmL) for 2 hours 30 then concentrat RCHIBOHOAA t e

- solid (25. ng, 56%. 'H NWR (400 MHz, DMSO-d5) 5 7.38-7.10 (3H), 3.60 (br
s, 2H), 3.25 (m 2H), 2.98 (m 2H), 2.18 (m 1H), 1.98 (d, J = 11.5 Hz,

11520 S e I R A R

5- TRI EN- 4- YL BECA 1- 4- Ani no- 10azatr|pclo

- 6.3.1.02" dodeca-2 7 3 5-trien- 10 -2 2 2-trifluoro 5 ethanone
""Hydrogenation of 1-(4-nitro-10-aza- tl‘lg){g4!?[@73 1.02,
2 2
2

o ethanone
BECA A 3B TRIENE b

7] dodeca- 2§7) 3,5-1rie

under a H2° at mé@ﬂ@—%—a

"hours, filtration A a-ﬁte'etldi esanﬂ’ mmrw&-lnemaﬁff-m,a,d&mrgyih dn@ Ol |
L o~ Ly e S

1 H, 3.50 (n\raSlst'Hi—‘d inHy bg?ﬂmnl()m is wpf coojed fice path) apd m)eateqw@mps(rdmem%sm 8
Hz, 1 GCMBorthmolp llowdittly. triffibradcdtit aRhyBFidd (THAANAES g; 193 3MA8b fnhrRb!Chdin an
6.3, 1,00 otggiduied it oy ULl ge i o e

1- (4- Ani i nos 107 e 1 cyCero [0 T Oé gﬁgcrgtgemu nwas PPURd P aqueous
yl)-2,2, 2- trNTKF'd%QijL)@nﬁa}t?dwerS(%s@aﬁg The anneqnsiHysr wasexisadted with GhCEK®EER (5
mﬁl) ang tzgatrﬁq anti te doﬁnba&dnuﬂga:ama waéQaﬁr%dWth@NZ@.ue%U?Hbl (96'911_? ixso

cnl ori dae Irr ur

yi el ded an m'ﬁl')\:%” dcsr%mv\raat%?\')% F@déé\ Bl °F p'?’gx/ ﬁ'@s §°@f°§a"fas 4\#1%" P
87% (50% etagien pleg thendlilyted withes3'ethy aR8ate apdfigradithrough a 2 inch Silica pad eluted

h- gi- %gcﬁlzgig |dgM$|| BB etByl heBBtAI0INAE C Tordehtratidn atidrhd LR chaVdil WSl APEtslfed to give

i
NY( 10-Trifluo W‘ﬁ@g?dkfs 1333¢.£0 PG PHFIs (TR C 0% 2t ﬂ‘i?é?é‘?{%e-"??ef)sfig;s@'t HiNMR 4y
) acet ani de (AUDMHg. CIGI3 7181l ¥HASOSrid: 1ech2 tih 1N AE2ADE 0 152 6 Oz6#1)

mrnol) in nmethengl, .(192611)5 FrWIH) 'ézé?(ﬁﬁs’ih 3 (Zro QH;?w](gr s $2.6 €

m xture was concentrat ed was eszact ed
with ethyl 89?74%1"'%@264@56#’@'an}'él“-"%’%’ﬁ?f’%@ﬂb&“mﬁ f8 iC N aqueous HCl (3
x 20 nmL) 2&nd the acidic |ayer washed with ethyl acetate (2 x 20.nmL). The

aqueous B) 1-(4-Nitro-10-aza-tricyclol6.3.1.0%" -2,2 2-trifiuoro-
ethanone

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

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

25  CHyCl, (10 mi) stirred at 0 °C was slowly added nitric acid (0.58 m, 274 mmol) generating a

white precipitate.- After 10 minutes the resulting mixture was cooled to -78 °C and treated with
1-{10-aza-tricyclo[6.3.1.0° " Jdodeca-2(7), 3,5-trien-10-y1)-2,2, 2-trifiuoro-ethanone (3.5 g, 13.7
mmol) in CH,Cl; (15 ml) dropwise from an addition funne! over 5 minutes. The reaction was
stirred at -78 °C for 30 minutes then warmed to 0 °C for 1 hour. The reaction mixture was
30  poured into a vigorously stirred ice (100 g). The layers were separéted and the aqueous layer
extracted with CH,Cl; {3 x 30 ml). The organic layer was combined and washed with H,0 (3 x
30 ml). The combined organic layer was washed with saturated aqueous NaHCO; solution {20
mL) and H,0 (20 mL) then dried through a cotton plug and concentrated to give an orange oil
that solidified on standing (4.2 g). Chromatography yielded pure product as a crystaliine solid
35 (3.29, 78%). (TLC 30% ethyl acetate/hexanes R, 0.23). ‘H NMR (400 MHz, CDCl,) § 8.12 (br
d, J = 8.0 Hz, 1H), 8.08 (br s, 1H), 7.37 (br d, J = 8.0 Hz, 1H), 4.38 (br d, J = 12.6 Hz, 1H),
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| ayer was basified to pH -10 with Na2CO3 (s) and product was extracted with
ethyl acetate (3 x 20 nlL). The organic |ayer was. dried (Zosliguat 3004 ate
(Na2SO™4)) and concentrated to an oil. This material was dissolved in

met hanol ng, 1%?.%? d with 3N HCI ethyl acetate (3 nmL), 30 concentrated and
recrystalli & met hanol | EE20 to provide a solid (40 ng, PEDABOI/G0ISINVR
(400 MHz, DVMSO-d6) 8 9.98 (s, 1H), 9.02 (br m NH), 7. 65 (s 1H), 7.55 (br
s, NH), 738(dJ80Hz 1H), 7.20 (d, J = 8.0 Hz, 333(m4H)
2.96 (m 2H), 32416 d, M= 944 Hz, AH) B 4o5br 8H)= 12éH961|-()d343J33§r i,%g‘%‘ﬁpﬂ

beTl 1 BoL) 0015 P ERaED2 M 1RERRTIE 4 50p e, P CEMESHe Spaey

9.3.1.02"1. 04 PENTADECA-2 10 3 6 8- TETRAENE HYDRCIZHLCRI DE A)

N-(10-Trifl uorot hi eaamin-1olBa@m L 08ESRsRL 7) - 3- 5
-triend_vl)- 5 thi

0-aza-tricycl o[ 6. 3932-8@071]0-&6?{% 3730'1@?"?72{@@ 54“'%351'%11:%?&%“’@@'0-(850 Ny,

2. 72 mol ) anethanone (182 mg, 0.61 mmol) was stimed with Na,CO; (160 mg, 1.21 mmol) in methanol (3

2, 4- bi s( 4- met heym;@yh)méaﬁmj"dtﬁﬂ fkn’ouii %Q%ﬁ@r@%@’&g %té’ci {?‘éh%siadq?e)

(Lamesson s reag wer e conbi nea.

and brought t"i')“ %oﬂéctf”ﬂ? g’i’aﬁt&%ﬂ'ﬂ‘r%"‘zc f 705 orggpis FYﬁWFﬁéﬂfaG@éwtbﬁNwaseqmr ked
~up with et hylH@ldamomﬁLaanmmaaedc &ﬁhraﬁmuﬁhmmﬁzﬂrﬂml The aE{Jb%ué)ll’agé
| ayer wasq@lri chr ed on
Silica ol o'?fg%*‘“ﬁfémf’ it A B8 an SR MR B i RS S0 e =
0.38) B) 6- MYHRNCiBYer WP&“@E@T&??&?&P@Q@&@ a@ﬁ@or@estralem ah @il. Ohis wes alidedieedin 10 3
6 8-tetraene métbarvycindciibated ehth Tﬂe HOP AN Eméthanol, concentrated to solids w%«éh \T e |
odeca

2.2 (g)t 5' f5' g%ay%mzkg o .L&He% gaa%%ggé@& 88 %l(?a[m ST

met hanol (10 Mgthan éﬁzquNd(Bflo@é) dﬂﬂ%@oﬁﬂwﬁdDMSOﬂm&?&m (s HEBrBqud NS e
(K3Fe(CN)fE)(18c72091z H)2B597@0) 3 sloz, 183 4318 ' s to
60 C for [ %0)6,, §%n e #%%&?_F %&d S\A-agr(ﬁlegﬁ)xs%?d\rq@ tw{? '
acet at e/ H20 % s ) y 8% 5h MS s 2{9@)‘* hd l)‘ﬂééﬂe@5-vm th
H2O (50 ni) 18 ‘NaZCCB to achieve pH 10. To this was added

di -t-butyl di carbonate (436 ng, 2.0 nmol) and the m xture was stirred for
18 hours. The reaction was concentrat treaat ed with H20 and extracted

with CH2Cl 2. The product was chromato 3 S| lica 30% ethyl
acet at e/ Rk ane st-AMIND-AC 0 ; DRIDEUCE  Was

treated with 3N HQ-Ni&BhMJaza%fc?élété @ 1 63’1J6béca9é?f5 S’@Gﬁﬁéj 56 . Y82 mmol) wes
- stirred in 1,4-dioxane (40 mL) and treated with saturated aqueous Na,CO; solution {15 mL).
To this was added di-t-butyldicarbonate (1.8 g, 8.31 mmol). After stirring 18 hours the reaction
_ was treated with H,O (50 mL), extracted with CH,Cl, (4 x 30 mL), dried through a cotton plug
25  and concentrated to provide an oil (500 mg, 81%).

This oil (500 mg, 1.64 mmol) was dissolved in methano! (30 mL), treated with
-10%Pd/C {~50 mg) and hyd'rogenated under a H, atmoéphére (45 psi) for 1 hour. The
mixture was fittered through a Celite pad and concéntfat'ed toa é.lear oil (397 mg, 88%).
This oil (50 mg, 0.18 mmol) was stirred in 3N HCl in ethyl acetate (3 mL) for 2 hours
‘30  then concentrated to a white solid (25 mg, 56%). ‘H NMR {400 MHz, DMSO-d;) 5 7.38-7.10
(3H), 3.60 (br s, 2H), 3.25 (m, 2H), 2.98 (m, 2H), 2.18 (m, 1H), 1.98 (d, J = 11.5 Hz, 1H). APCI
MS m/e 175.1 [(M + 1)'] M.p. 189-192 °C.
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for -15 mnutes then concentrated to a solid which was azeotroped with
"CH2CGi 2 .(two tines). These solids were dissolved in a m ni2suxogaso20d of
met hanol then saturated with Et 20 and stirred. The resulting white

.crystall i ngggaivdeys Was col lected by filtration (40 ng. 14%1, Elwm
Mz, DMBO-d5) S 9.46 (s, NH), 7.65 (s, 1H), 7.82 (s, IH), &TﬁP

NH), 3.36 (m 2H), 3.24 (m 2H), 3.02 (m 2H), 2.76 (s, 3H) 2.23 (m" 1|—|)
2.06 (d, J = 10.8 Hz, IH. APl Msme 231.1 [(M+ 1)+]. Mp_ 183-184 C.
54 25 August 2004 WO 01/ 62736 PCT/ 1BOEXAMRERSFXAMPLE 11 4 5- DI NI TRO 10- AZA

'ERID CYC{.O 618 1. 02t (cmﬁl %&‘?I@Y@LQBER'(E 50&th-27‘b5t-TR|EN‘-4-YL- -2
nitro- aza-triryclo iélg r|en-IO‘]-v'
2,2-trifluoro- ethanone 5 (Bas &nlmdg |bed in Coon, C L.;
‘Bl ucher, W G; ={4-Ayping=10-gza-
addi ti onab rgmg{dad exarrpl e of dinit rat i on see: Tani da, H | shitobi, H ;
Irie, T.; Tsushing rrﬁ . Jrg‘[n 8 1969 91, 4512 To a solution of
“trifl uor omet hanes Wr%gr‘ﬁ"i °30| %f ( TRt O-aggytsicyclafgd -0 ﬂq‘?d’éﬁﬁ?ﬁ)@qgﬁmom)i
stirred at 02.&2wdfiuorstathangnea@dlegl 668 mrrml)amdei' ¢ H).atmodpherd 380 Psipamd 10%Pd/C

%e?i(r) a;Iz ggt ;31'2‘061 Iy |n mttﬂﬁcﬁ%;i}' f) @g\g%r‘_s Aﬁgfrﬁi'bn %Iqroﬁahnéélﬁés nd ;&Snn?tuan affords a

trifluoro-et Yf‘j% (7533 gicy ethicgtate eWEZIRZO ?ébg" WF MHe (RCIA 6628 se

; r omzag ﬁoldu {m, dH), efediore| myes?d B6) 1680, Auisgm, 1H)) 6. 32WC¢H)]?3‘50"§12 1ﬁ|§ |3rf7eg%ﬁgm 0C
or our§1 mg@ngjtrgg&d 84 Qs ?*9>”bbﬁ‘§0rﬁfe§[7ﬁ 'ﬁ‘é or ours e

reaction mxt I'nt o a Vigorous d m xture of H20 (500
m) and ice (400 g). The |l ayers were separat ed and the aqueous | ayer 15

back extracted wi BYN-GoRGHr QaBetN-ﬁ@Qa-fﬁcEclo[@fbﬁ.@T]Qﬁ@&élz({?ﬁﬂﬂrieﬂﬁin-cOrrbi ned and
washed with gc!é%ﬁc{e?’ X 300 nl). The conbined aqueous Tayers were
re-extracte 2C12 (2 x 100 m).._. The organic |ayer was conbi ned and
washed witt h sat ur ht4etmingiteradrioelpiodd . ¢ ddedscad (7). 2 GarienO)yei2|2 HB@e200 1)
then dried téihandad (830 Bomnmhd(?gva’srsﬁné@ﬁﬂaﬁjdi 6GAL) (Rd ¥k i on

. wth ethyl g é El???mgr err:@?#e za(s ) ‘:2%2 bg%"\}/’éﬁ"ﬂ ?ﬁ‘@%ed
and dried 20 % qu "Ioaq%('ﬂm thep tger 1 ég?%‘ﬁﬁed to
gi ve an addi $tprsia NaﬂQng}VOﬂf-m }'le!dttfbarabll whicts§achyor&grésiied t¢ PtoGids GeIedr oyl |

- acetate/ hexqas@mﬁm)aéd%em%térﬂ%né&ﬁfo.z DCI3) 57.77 (s, 1 H, 7.75 (s,

1 H, 4.39 (br d, J H, 3.98 (br d, J = 13.0 Hz, 1 H), 3.65
(d, J =93.0 Hz, 1 H), 349(brs 1H, 344(brs 1 H, 3.24 (br d, J =
12.6 Hz, 1 H), 2.8 B-Azalyicyg) 2 do - tyllace AEhE MR 345 (M) .

25 0 4, 5-Dinitr Qd-m-m@xréarcétylﬁlofhz%&o[é?g 1.0% q&’&%@a 2(7)73 Sirn 4l HBramide
(100 mg, 0.32 mmol) was stirred with Na,CO3 (70 mg, 0.64 mmol) in methano! {10 mL} and
H:0 (2 mL) at 70 °C for 18 hours. The mixture was concentrated, water was added and the
25  product was extracted with ethyl acetate. The organic layer was extracted with 1N aqueous
HCI (3 x 20 mL) and the acidic fayer washed with ethyl acetate (2 x 20 mL). The aqueous
- layer was basified to pH ~10 with Na,COj; (s) and product was extracied with ethyl acetate (3 x
20 mL). The organic layer was dried (sodium suffate (Nazso..)) and concentrated to an oil.
This material was dissolved in methanol and treated with 3N HCI ethyl acetate (3 mL),
30 concentrated and recrystallized from methanol/Et,0 to provide a solid (40 mg, 50%). 'H NMR
(400 MHz, DMSO-ds)EQVQB (s, tH),9.02 (br m, NH), 7.65 (s, 1H), 7.55 (br s, NH), 7.38 (d, J =
8.0 Hz, 1H), 7.20 (d, J = 8.0 Hz, 1H), 3.33 (m, 4H), 2.96 (m, 2H), 2.13 (m, 1H), 2.00 (s, 3H)
- 1.96 (d, J = 10.5 Hz, 1H). APCI MS m/e 217.2 [(M +1)"]. M.p. 225-230 °C.

—~
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| -(4,5-Din
itro-10-aza-tricycl o[ 6.3.1.02. 7]dodeca-2(7), 3, 5-tri en-10- yd5)Adyudt 2604ri f | uor -
o- ethanone (3.7 g, 10.7 mml) -and Na2C33 (2.3 g, 21.4 mmol) were conbi ned
i n met hanokyd p273¢-) and H2O0 (20 nL) then warmed to reflux for 18 hours.
The reaction was cool ed, 30 concentrated, treated with H20 fd BP0} o
with CH2CI 2 (3 x 50 rrL) then dried through a cotton plug. After
concentration, the residue was chrornat ographed to provi de brown solids.
(1.9 g, 7199 . (TLC 5% net hanol / CH2Cl ZE&&MBLE 0.36). "H NVR. (400 MHz,

CDCI3) 5 7.69 EMETHMH)S TRIATT1 Az ATETRACY CBofols.
(m 1 H, 2.07 (d, J = 11.0 Hz,

2004 WO 01/62736 PCT/1BA/ 00153 =
713- TRI AZATETRACYALE{30-Rri INIcB0e PERSTONDA B3, 58-1ﬁBEIJ%ENE
HYDROCHL ORI DEuo%céiarﬁrle nitro-10- aza tri clo 6.3.1.02.7 dodeca-2 7 3

5-triene-10-carboJic T idtert B;,e ]

4,5-Dinitro- 10- az§(§ 8@’8[%?%“1%0132%@0#]0&)% é1"2(’433;23'{)@+5rtr'¢reﬁel)-aﬁe1a®dg, 7.6
mol ) was s{856 med2i7a mimol)-aiid @ dabns(4-friethorgphnydyrich- a:maaadpwsbﬁbmtﬂ.agme
aqueous Na2 wé&bh'&l éht’,e;eﬁt}ﬁ 1%)2.72 Eﬂaoh We% n%g‘?r?gol gne ho V\Ey r%l bgg{rggonat €

(3.31 g, 15. q After stirrin our & react Bowi t h
H20 ( 50 m -8 ‘gfhn'g’ F AR HONEY SAftehicpefing 'lea%{’eét“a"ﬁé"c’(@dwpzﬂlithrﬁ_f)yl acetiteldatuniEB SO4) |
10 filtef@d, agenschrHCReuiutiord Theraganicagienpae driddNEISOY) flerdd e6HeEhratel- shd9:

71% . (TLC 39“/"% c h S CH NVR (400 M,
Da3) 5 7. 77 th)thheaHgﬁ Yiia) ¥ p’% p'RE"ifQo@% ogq ﬁ% 3,‘8%(?,%'1 H)
3.39 (br s, efgjeexanes RiBd8 | 1) 3.25 (m 1 H), 3.18 (m 1 H), 2.46 (m
I H), 2.02 (d, J =11.0 Hz, 1 H. 15 B) 4 5-Diamino-10-aza-tri clo
- 6.3.1.027 dodeca-g) glpm ene | i 6
4,5-Dinitro-10-aza-tricy 53 02- 1] dodecas Peyasers(tRe:Otel@gne oy y | j ¢
acid tert® @M@@@er (1. 9 g, 5. 44 rrm)l) was hydrogenat ed i n met hanol
under a H2 at nDs plteraboyed, 73 2riflubreN-(1QAEe ohidad - 10G)a.f: fclo}s §1'6“§:[o§ %he”

i ds

" B AT L B ks
13- tri azat et¥d 1E|NFQY! €. ML)@nd gdded tqpmm@w@yar@emﬁemam 720823 thmol) in
((::ﬁr box;(;l i C aGod10 enlt). uisythixteetvads waried @&?@i "’(_‘:I_ 'fr??lsshg?;dr?% ﬁocﬁgngeéoﬁélegggled gﬂd E.;
1889?; 205 vorked YRS ethy? ace't:BtélH o Stiis Raterial v Stifed in doxane (20 mL) and treated
with H20 (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,
freated with H;O and extracted with CH,Cl,. The product was chromatographed (Silica 30%
ethyl acetate/hexanes R, 0.41) 1o yieid an oil (100 mg).
25 The above product was treated with 3N HCl/ethyl acetate (3 mL) and warmed to reflux
for ~15 minutes then concentrated to a solid which was azeotroped with CH,Ci; (two times).
These solids were dissolved in a minimum amount of methano! then saturated with Ft,0 and
stirred. The resulting white crystalline powder was collectéd by filtration (40 mg, 14%).
'H NMR (400 MHz, DMSO-dg) 5 9.46 (s, NH), 7.65 (s, 1H), 7.82 (s, 1H), 7.65 {br m,
30 NH), 3.36 (m, 2H), 3.24 (m, 2H), 3.02 (m, 2H), 2.76 (s, 3H), 2.23 (m,"1H), 2.06 (d, J = 10.8 Hz,
1H). APCIMS m/ 231.1 [(M + 1)"]. M.p. 183-184 °C.




25

"4, 5-Di am no-10-aza-tricyclo[6.3.1.02" 7] dodeca-2(7), 3, 5-triZnkudBt 2eudoxylic
acid tert- butyl ester (700 ng, 2.42 mmol) was dissolved in ethanol (10 nL)
.and acetic ' c) (1 m) and treated with

1- et hoxyet rﬁgﬂ%émkﬁnoni trile (329 ny, 2.42 mmol). The resul <THEOVAERE ur e
was warnmed to 60 C and stirred 18 hours. The reaction was cool ed,
concentrated treated with H20 and saturated agueous Na2CO3 sol ution and
extracted with ethyl acetate (3 x 30 EXAMPLE ithen dried (Na2SO4). After

filtration and concedns bmrn@@nolm.mév&ltﬁs%%”16@5@6@5@%@%%@0 provi de

brown solids (247 /g (ITLC K00 TEL naqql TCHZCIZ (NA3) Rf 8)
D6- Met hyl - 7- pr opy! . 063101} %'QW_V_L&M_O&

“04, a] pentadeMQ@) 3 5.8- tetraene-13-carbo is acid tert-b | ester 35

' gFﬁ/trat ﬁ;lndlé‘)t '7025_ {B&sedfdn thé Méthod Besdrib&Ph Thoh e L BERer, WSS HIOPE) v ore.

“triazat et r acy OB 4953 125)3243. Far g reditiensb felated exAmele of dinitratianasase Tagida ah.boxy |
ic agl c216t7ert4é|.u)ithbllH 56, ‘I25rsB¢tﬁtH§T-5Tog/QtQﬁ OA@nOQch'?eRGQP@VZ 301g00153 esfjeE)lv(Bgo
ny, Mo

(1 nL) then t re\gﬁéoé b tﬁg B'P%tﬁ%ﬁa}éﬁ'c Ggg]rﬁgsé)ﬁ'v g rféﬁ’BP' L @&ture
was -war ned t @iugired at §r° Czwmeip\slytaﬁéw wiviolacid (19.1 @ut 458.Swintriol) rg%ﬁhratmg Ewhiteact ed
with et hyip awcmae Ther Qb gﬁﬂut@s 1. @M—%ﬁa- |ow§h§’d]awaéc9 2{@@5&%44 2 bhen
((j-rr:_(éd 5(()/0Nan§ts ﬁg‘ﬁlg -Ié_l'@%) (gﬁl 9%°”C§P 3t08 mal) was added dropwise from jr%%hnorrr\ml )
6- Met hyl -7 pfl@p?lLQ‘IEWC!LBNmJteﬁaz'I'e!{IBeeacawyw#a)ét@res afl 0 Ol Jor(2l4 heurs awlé @en Zirred at
110). 3. 5. 8 t edonr 2N e

7,13-triazatety a%%rloﬁlg? gﬁ%hg%h% g‘el\@?mﬁ{" g%ltg%g'&zlf Tg 1,2 yigppusly sirred
tetraene- 13- 5‘3?‘58%5 7 500 gl iee (430 o) @fers(%eﬁﬁparﬁedzsﬂj thaBRyeous tpyer

di ssol vedSi nb3mi ex@acted Wil CHLtc(Bat 300 (nB). nThe)organit layar waslcdnibiddQin€ wadked Mtk
hour. The m Kialf£y 0 , and
[Tt ered to provt e i e b U e yo e iy Bl £ S )

8 9.56 (s, NE&'E °’$a’§‘ig(f%’ wapgpm 'P‘E%Q"Ct B?SI*T'%&* Wit faturated aqyegus NahiCO»saygion moozH)
3.48 (m 2HmL) 3n32HzguzoaH)1L) Sed Qdriedn thidbdh, aZcolidn (phig &) conzemBitddmo ddillis. 2

~(d, J = 11. O1Hig . -150 C. .
EXANVPLE ké i TR @TETRA@%Q |g%'5d“§e§3%g’mi ggﬁ‘ﬁ%gﬁﬁ%i&é '?C‘i'li% 5
8- TETRAE I—M %o Thegnether fquer was shrematagraphed do give ap 2dditionat 4,0 g

nt adeca- 2 10f08a30t8Ldf@we@(826%3 (actsn étby! aaaatdhé:ahésbmzé) ‘et (4doqiHz,

condi ti ons, lfgg@ Pgs'é j‘_glﬁ 39?6?'2:3 G1aBrt1ey, YOEWra 3= Gond S0 R

J. Tetr ahedron eff
_ 5 (d, J = 13.0 Hz, 1H). 349(brs 1H), 3.44 (brs, 1H}, 3.24 (brd, J = 12.6 Hz, 1H), 2.53 (m,

1H), 2.14 {d, J = 11.5 Hz, 1H). GCMS nv/e 345 (M").
25
B) 4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"}dodeca-2(7).3 S-triene
1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.0>"Jdodeca-2(7),3,5-trien-10-y1)-2,2, 2-trifluoro-
~ ethanone (3.7 g, 10.7 mmol) and Na,CO; (2.3 g, 21.4 mmol) were combined in methanol {50
mL) and H,O (20 mL) then warmed to refiux for 18 hours. The reaction was cooled,
30 concentrated, treated with H,O and extracted with CH,Cl, {3 x 50" mL) then dried through a
~ cofton plug. After cpncentration, the residue was chromatographed to provide brown solids.
(1.9 g, 71%). (TLC 5% methanol/CH,Cl, (NHs) R, 0.36). 'H NMR (400 MHz, CDCl) 5 7.69 (s,
2H), 3.17 (brs, 2H), 3.1 (d, J = 12.6 Hz, 2H), 2.53 (m, 1H), 2.07 (d, J = 11.0 Hz, 1H). GCMS
m/e 248 (M*).

35
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4,5-Di am no- 10-aza-tricyclo[6.3.1 .02, '

7] dodeca-2(7), 3,5-triene-10-carboxylic acid tert- butyl estsefududt£oca 3. 45
mol ) was -di ssolved in ethanol (10 nL) and HOAc (1 nlL) and treated 25 with
et hoxymet hyywengngdgnoni trile (421 ng, 3.45 mmol ). The resultl n m xture was
warmed to 60 C and stirred 18 hours- The reaction was cool ed?CTERUEMBat ed
treated with H20 and saturated aqueous Na2CO3 sol ution and extracted with
ethyl acetate (3 x 50 nmL), then dried (Na2SOQ4). After filtration and
concentration, the residue was chromat(aMRllEt? t o provide brown solids

(580 ngy, 56%. (TLC WH@@Q@'R@#%QE@ 1@%&2@5&@3&&9 3B) g2 el 3

_triazatetra cto 9.3.1.02 2ok Tgél eca-2 10 3 5 B-TElT aene nydrochl orlde
5, 713Tr|azatetra cyc 4 @wﬂﬁm 2 (10)

5, 8-tetraen a-1 01Q-ata-fricyglg odecha{7y B Sesenes10M@aMHo a\ée.rst:ad.to
'tl\/lr—ls t::)tzi))e ggrrg%ﬂ pY-rRayy the met hods descr%beg I n Exarrpl e ézgl (g N\I;/R (111205
) br S, =

35 Hz, 2H), 3.13 (85%‘5']2““‘*1%359"&&?0'0@?11%2 ld@e%ZQT’h? Siﬂﬂme (1.9®. (46 mmel) Wass

Hz, 1H). APCI stvBdVi 1.42iade (76 ML} add irdatedViith. b€ Squeo@/NEBONEEILEh 2@%5
3.1

0 52196, PT84 WS oM ok VI 15 vtk el BT ARG
Utilizing t h_wﬁ??ﬁ%wﬁbgﬁﬁ HonLliand Eﬁﬁ‘ﬁ?ﬂé’"tmﬂbﬂ Fetate](d-x 35rmé)zatlﬁet(|Na£SQA)
cI o[ 9. 3. 1102. flmrmpﬁjcpmmaﬁﬂdahrB(néﬁQraﬁ-neE,t@plfoﬁ'&é pRBE: (B9 gafmxmbf:ao%%tﬁy:

t - butyl { { ] t th
| odonat hane f S EE RS, Soal i MIR ddo piy SHIBRED Y B ¢ HE 7B, bk
(400 MHz, D209.9%(re. tH %2(n1+1|)1 3R97r  $H), 3RRbr s7 187 3(26 (m1HY), 3389, {is), 2.36) ,

3.48 (m 2H), (n31a$2(ci a2y, 20 314 (d ) =122 He, 10°2H) -

2.34 (m 1 H), 2.03 ( = 11.5 Hz, 1H).APCINBn1e2142[(M+1)+].
EXAMPLE 15 6- METHYL- 57. 13 TR AZATEf RACYCLO 9.3.1.02.10.04.81_ PENTADECA- 2
10 3 5 8- TETRAENE i 10[6.3.1.0%}dodeca-2(7).3 5-triene-10-carboxviic acid

6- Met hyl -5, 7, dblityl it tetracycl o[ 9. 3.1.0210. 04. 8] pent adeca-2(10). 3,5,8-tetr

aene- 13- carboxyll ci.d but jer was converted to the title
~ conpound by the {;ﬁ% {ep "Fé’tﬁs? O ERAgRR2 (DS trigng- \ivR MBI Mgid tert—

DVEO- ((16) 3 H;; byl e:isjqe,r6 gé;s g{\jj)ﬂ)u mifhol) Wa bydropendted) in ﬂetﬁﬁ?(mdeﬁhg atrr%s;ﬂ'z;ere( H)t
3.30 (M 2H) ,ovdr RBekdIE (150 rdg)Torkls IQ:uE’Zm redhrbigh' & Celf had AndntMiratihe
2.10 (q, 201 whlle sohdH%i 57l g, 1 H))D%)C?VE 5% methfg%gm TX’(NH,,) R;0.14).

C) _6-Methyl-5.7,13-friazatetracyclo[9.3.1.0%"°.0*¥jpentadeca-2(10),3.5 8-tetraene-13-
carboxylic acid tert-butyl ester (For conditions, see; Segelstein, B. E.: Chenard, B. L.; Macor,
J. E.; Post, R. J. Tetrahedron Lett. 1993, 34, 1897.)
25 4,5-Diamino-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 ethanol (10 mL) and acetic acid {(HOAC) (1
mL) and treated with 1-ethoxyethylenemalononitrile (329 mg, 2.42 mmol). The resulting
mixture was warmed to 60 °C and stied 18 hours. The reaction was cooled, concentrated
treated with H,O and saturated aqueous Na,CO, solution and extracted with ethyl acetate (3 x
30 50 mL), then dried (Na;SO4). After fiitration and concentrafion, the residue was
chromatographed to provide brown solids (247 mg, 36%). (TLC 5% méthano!ICHzclz (NH;) R,
0.28).

D) 6-Methyl-7-propyi-5,7,13-triazatetracycio[9.3.1.0%'.0**Jpentadeca-2(10).3.5.8-
tetraene-13-carboxylic acid tert-butyl ester
35 (For conditions, see; Pilarski, B. Liebigs Ann. Chem. 1983, 1078.) 6-Methyl-5,7,13-
triazatetracyclo[9.3.1.0%".0**jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid  tert-butyl
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20 EXAMPLE 16 6 7-DI METHYL-5 7 13- TRI AZATETRACYCLO 9. 3.1.02.'0. 04%
"PENTADECA- 2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE Uti |l i zi ng t hesmiduwetizn0o4
described in Exanple 12D, 6-nethyl-5,7,13- 25 triazatetra clo

.9.3.1.02. 1. [ ]pen#adeca 2(10), 3,5, 8-tetraene-1| 3-car ¢ acid
tert-butyl @ég?gf]!%s converted to the title conpound by reg'%%m 199154,

| odonet hane foll owed by deprotection as described in Exanple 12E. 1H NMR
(400 MHz, DMSO-d6) 8 9.52 (s, NH), 7.84 (s, 1H), 7.82 (br m NH), 7.72 (s,
1H), 3.90 (s,eshH)80 Bg4B287mmoiHyas Hired in §9% @HFOUWM €o1qlti0n2$-l)n,L) andBRMEO, (13H) |
2.23 (M 1 HmL2hdrirdatbd with3-iddbpRpkie (0D 3H)L oéPanNP? E(:Mrff dj%ik

Mp. 30 225- LE 1 - 13- TR AZ CYCLO_9 02, 10
04, e - PENTAéC& g(“fﬁ)*’xp"? '%é‘fﬂ’g E'@'—%F @§%FAT%@? ng ¢ AEganic

‘met hods descrlpyeedai waﬂ)edmdh &:Q mmés) e ried (N2aSQ4). diterat pod ofrierBraled to an oil

02. 10. 04" &) pe@b afFe6.8520maY. (AL.CO5% nefiah LdPRMopsYy | ic acid tert-butyl -58
25 August 2004 ) 01/ 6273 PCT/ 1B01/ 0015 ester was converted to the title
“conpound by reaction W|th |odopropane fol |l oned by deprot ection as
descri bed i n ExanpEks-Meh b AN B aldtiacycioldr. of6S. 185,
~(br s, NH, zet%nggvd,gchmde? 85 (s 1 H), 7. 83 (br m NH), 4 43 (rn 2H)
3.49 (m 2H,7 3 8,4m, 11-1), 2.15 (d, J =
11.0 Hz, 1H), 1. 926 é‘ﬁ&“y'immwa* 633 Wﬁfa@ﬁfvcbiﬁat‘i 0%'50 N}Bevﬁﬁéeczz?ﬂoz?a{s(&w + 1)+,
M p. 170- 1071 t&ra(esel-bB -carboxylicAddRaltert-futyl esteRB0 ¥ig: 3:253 hdol] Wad \didsbive RNKOHOT &ihyg;

1.02.10 04.8

4- But yl ami no]aggnl tT o- %ngz(é@edﬁ? ?:008 E{E,}gﬁ 5“ ﬁr yg: g“gbﬂ%& SBncentrated,
5-tri ene- 10- RS0 ISy acgidte af"éﬁ’lef%'f’)ﬂm"‘@t"’ewh'(eﬁ?ﬂ'd 5@t #45hs, 'HsHMR (400
Senskey, M [MHz Buveststpse.568(s, RH) 7385 1By, 7.86 (brAn,; NH) YOrN@s 11\ 3d (m. T84 flagdr on

5oL ene- 10 207 R o K02 36 B T 9214@%‘%?@‘5& )

1- but y| am®ne (1 2A20.87 (m, BH). 34.pr#sT 150k e conbined in 15 THE (5 nl-) and
‘stirred 4 hours. The mxture was diluted with ethyl acetate (50 m-) and
washed with H20 (3 x 30 nlL) then drie ), filtered and concentrated
to an oil. This oil E;X_ﬁ?ﬁﬁ‘

5.7.13-TRIAZATETRACYCLO[9.3.1.0-°.0*%}.
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE
20 A) 5.7,13-Triazatetracyclo[8.3.1.0%" 0**|pentadeca-2(10),3,5,8-tetraene-13-carboxylic
acid tert-butyl ester {(For conditions, see; Segelstein, B. E.; Chenard, B. L.; Macor J. E.; Post,
R. J. Tetrahedron Lett. 1993, 34, 1897.)
4,5-Diam1no-10—aza-tncyclo[6.3.1.02'7}dodeca—2(7).3,5~triene-10-carboxylic acid tert-
butyl ester (1.0 g, 3.45 mmol) was dissolved in ethanol (10 mL) and HOAc (1 mL) and treated
25  with ethoxymethylenemalononitrile (421 mg, 3.45 mmol). The resulting mixture was warmed
to 60 °C and stirred 18 hours. The reaction was cooled, concentrated treated with H,O and
saturated aqueous NaCOj; solution and extracted with ethyl acetate (3 x 50 mL), then dried
(Na,SQ,). After filtration and concentration, the residue was chromatographed to provide
brown solids (580 mg, 56%). (TLC 5% methanol/CH,C!; (NH3) R, 0.28)

30 :
B) 5.7.13-triazatetracyclof9.3.1.02 " 0**|pentadeca-2(10),3 5,8-tetraene hydrochloride
5,7,13-Triazatetracyclof9.3.1.0%°.0*®|pentadeca-2(10),3,5,8-tetraene-13-carboxylic

acid tert-butyl ester was converied to the titte compound by the methods described in Example

12E. 'H NMR (400 MHz, D,0) 58.95 (s, 1H), 7.67 (s, 2H), 3.45 (br s, 2H), 3.31 (d, J = 12.5

35 'Hz, 2H), 3.13 (d, J = 12.5 Hz, 2H), 2.30 (m, 1H), 1.99 (d, J = 11.5 Hz, 1H). APCI MS m/e

200.1 {(M+ 1)*). M.p. >250 °C.
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- was passed through a Silica gel filter colum to renmove baseline inpurities

eluting with 30% ethyl acetatel hexanes (510 ng, 1.41 nmol25 AQuUst 2RA B) -
4-Bu | am no-5-am no- 10-aza-tricvcto[6.3.1.0271dodeca-2(7),3.5-triene-|0-

- carbo lic agb@kemg bu | ester 4-B _
" utyl amino-5-nitro-10-aza-tricycl o[ 6. 3. 1. 02, 7] dodeca- 2(7), 3, PCT/ABOLA0IS3

5-triene-10-carboxylic acid tert-butyl ester (460 ng, 1.27 mmol) was
treated with amonium formate (850 ng, 12.7 mol) and 10%d(OH) 2/ C (50 ny)
in methanol (20 nmL) and brought to reflux for 1 hour then 25 filtered
through a Celite pad and concentrat ed. gexd)gp1$0i4 ds were treated with
~saturated aqueous Na2 i e {3 x 30 mM-) and
dried-by filtration thﬁM%%4o ng, 100%) .
C) 7-Butyl-57,1 3-tri azaPENTADEA 8,518 AENE I8YRROAK

8-tetraenesl3 30 Qm&hﬁﬂl Sh@Cl ChitRéde- buaygcn@e%ter.n | Eam

1
4- But yl am no- 5- am_no- b LdsCyCl 0] 6. 3 odeca- 2 2Etrlene 10-c
arboxylic acﬁ"azafeéff’PV s§48 \é ﬁfjo) 35 Q'fe l?ﬁﬁ? )13'9\%{§°’&’¥'%56‘F'9ec$eﬂﬁ”tyi
et hanol (20 n¢sterawas mm{@ tarithe) ntlearmdmpmmeltladrem:tidm with iodomethane followed by

ot hoxy et TV | SOBFERANOR ddshio ( BGuriBil 12k, SF MR (doo VLS LETH by 119 1) P A1

was war nmed t and stirre act

concent r at ed, 1y €8f &0 1538 (h 3H2é4&r(ﬂ1 8@1 gPdtbd 'al]%%ﬂaglﬂaﬁdm Jdal 112 Un

then extragt ezi-l)yn shingtiRYy R.03ggUat B 5Kz, *HR APCPRS Alfe IO +20§4 WO 01/ 62736
PCT/ 1B01/ 00153 nmL) and dried (Na2SO4). After filtration and concentration,

the resi due was chronat ographed to provide a yellow oil. (400 ng, 899%.
(TLC 5% et hano11CH2C12 (NH3) R10. 70) EXAMPLE 15

7-Butyl -5_7_13-tri azat etgmevAv0bY. 13-Th:,®\1@4ﬂane%@d@%aro?(‘%‘81 0) 35

8-tetraene 5 hydrochl or|T ] A
triazatetracycl o[ 9. 3. 1. GZ,"10.752 ' ene- 13-

carboxyli® acid t eﬁ'!"e‘bﬂﬁm%quétetfwsiO@@n‘h@zr“{@Elpermadem%‘lm Béaetelrmoel-md by the
met hods descrdahgylic bfld il st Was cdideRBHRotHORie Mokp LHMEBQtﬁ’é tﬁoé’s @e%cr(bQ{: S,

NH), 9.68
2E)|) 3. 49. Ersn'“ Q’“p’%‘% ?@M%@dﬂ %“63’“{#94«2%9405&2'6 Nkt 7%6 (EW NH), 730 (51, J
= 11.0 Hz, 1HH). SH4E8. pr), 328)m. 2H)3204 oy d.2H) 11.0HB2H)12.78)(s=3), @.292m, Fh) 2.16PC

|vs M e 256. 24 [(Mg's b ﬂﬂr Msm%o%%q@ \C._ EXAMPLE 19 0
| SCBUTY] 5. 7,13 TR A7ATETRACYCL 1.02 1.04,61- 15

PEI\FI'ADE (10) 3. 5, 8- TETRAENE HYDROCHLORI DE
4,5-Dinitro-10-aza-tricyclo[6.3.1.02. EkdmeeEas 2(7), 3, 5-tri ene-10-carboxylic

acid tert 6.7-DIMETHYL-5,7,13-TRIAZATETRACYCL 0[8.3.1.0>°.0*%1.
PENTADECA-2(10} 3,5, 8-TETRAENE HYDROCHLORIDE
Utilizing the methods described in Example 12D, 6-methyl-57,13-
25  triazatetracyclo[9.3.1.0%".0**jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid tert-butyl
ester was converted to the tile compound by reaction with iodomethane foliowed by
deprotection as described in Example 12E. *H NMR (400 MHz, DMSO-dg) 8 9.52 (s, NH),
7.84 (s, 1H), 7.82 (br m, NH), 7.72 (s, 1H), 3.90 (s, 3H), 3.45 (m, 2H), 3.28 (m, 2H), 3.04 (m,
2H), 2.82 (s, 3H), 2.23 (m, 1H), 2.12 (d, J = 11.0 Hz, 1H). APCI MS m/e 228.2 [(M + 1)*]. M.p.
30 225-230°C.

" EXAMPLE 17
7-PROPYL-5.7,13-TRIAZATETRACYCLO[S.3.1.0%"°.0* -
PENTADECA-2(10).3.5.8-TETRAENE HYDROCHLORIDE

35 Utilizing the methods described in Example 12D, 5,7,13-
triazatetracyclof8.3.1.0%".0" *jpentadeca-2(10),3,5,8-tetraene-13-carboxylic  acid  tert-buty!
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butyl ester and isobutylam ne were converted to the title conpound
‘utilizing the nethods described in Exanple 18A-D. -'H NVR5(A@usheen4 CDCl 3)
S7.74 (s, 1H), 7.52 (s, 1H, 7.14 (s, 11-1), 3.90 (dd, J = 7.5,2.0 Hz,
.2H), 3.04- 4H), 2.70 (dd, J = 12.8,2.3 Hz, 2H), 2.42 20 1H),
2.19 (m 1@‘?311'?13%6 (d, J = 10.5 Hz, 1H), 0.93 (m 6H). APCl K/ég)ﬁ?‘@fﬂﬂiéé. 2
[((M+ 1)+]. Mp. 147-150 C (sub!.). EXAMPLE 20
6- METHYL- 7- 1 SOBUTYL-5, 7. 13_TRI AZATETRACYCLQ 9; 3.'1.0210.04.81~ 25
PENTADECA- 2( 1epfer 3w&s SofvETGRARNERYIBROONPQREDEY Agaction with iodopropane followed by
6- Met hyl - 7-i kinroas ' ragYy : : t -2(10
T30 B 1t r o as el el e Bl 126 %ﬁ%ﬂﬁ@f’e@#ﬁ% Blistug) 2230 365505
- 4Ani no- 5- i sod8t §1NR A8? isE)Jéh 2801 VR 336brm NiR . 473 Gaedt. 269 mRH-3.83 me- 10
“- carboxyl i c 2H) 308 gnt2H)E 38 (resiHEr2. 16380 £#91.0 Piz7 fHymmed mefmﬁb.ﬁzﬂﬁﬁérﬁ. ASE was

di ssol ved & n ( -1 2 nmL) and treated w't
1-et hoxyetéflythgé:’]g’/ni?oho | ?r1ﬁﬂfzgqﬁg%$i nmol ). The reaction proceeded
“as in Exanple 18C (1Bh) and was worked up sinmlarly to provide product
. (TLC 3% net hanol | CH2Cl 2 (NH3) R10.57). -gRaMdprdgust 2004 . WO 01/ 62736
PCT/ 1 BO /00153 B) 6- Met hyl - 7.\ sobutvl -5, 7 = Hr tracysl@ef9.3.1 _02.10
04, 8] gent adeca-2(10) 3 5 si@?m&%”yﬂﬁ
6- Met hyl - 7-i sobut yl - 5, 7, 13EENTADEGAR(18)3/5.8 FEURAENE HYDROCHLORIDE
04' 8] pent arleca- 2( 1) 4-BultaBrinol R4l 00 Sza ke BRI6RONY " d6aeAG 1nfr) BY tic AU S RiE"
was converte%c{dqe&_ tIE|e con ﬁndT .the 5 nmefnods descri bed Tn txanpl e
12E. APC I\/B-r-r—f-eg%%-gf. (WP+H¥‘?_’ ons, 58 Seagey. - I Padshaw, J. Py dopsigr. S1A;
7- PHENYL- 5. 7,Yp8rIERWVAL ATERFHOa@®Tle@l ™95 .36, 6227.70. 04. 81-
PENTADECA- 2( 10) . 3.45%.8mi NE: ) iLizihg the. met hod s
descri bed in Exggpﬁg&%%ﬁ%%lﬁ' gﬁiit'r’d— 18- ggz%-z}ﬂ’%b'ehgwga&omc aci fert-
“tricycl o 6. 3.Pyybester(Gfma,1 43 mymol agd (rqulyjamineri1 42 mle i3 mmebiwere eambirsdiy |
est er andiSaniHFN@é migrand stiged/ drioes. tThe mixture was diluted with ethyl acetate (50 mL) and -~ -
4- phenyl am ngy, I i wdih o] . 1, ,o-triene-10-
car boxylic agviagﬁ%ag&\?q%ég > ?%g_{ﬁ" Si%gaégrlfegr(ﬁ?zﬁdﬁ)b@%ge‘i]%g% ﬁ@‘%(%%ﬁ%? fbnagr]' ol Z@s %Fhi s
was t hen con\)"@?t"@?fef’(y‘m‘fsﬁé P53 g5! HisHERIMTR toUremPYe: basglinerimpuitien sltingthcI0% e d
i n Exanpl e 1&By@cBate/hdxadeR(F1000, Mz mnidh 9BMRO- d6) 8 9.08 (1 H), 7.78-7.57
(m 7H), 3.47-3.00 (m 6H), 2.23 (m 1 H, 2.09 (d. J = 11.5 Hz, 1 H).

APCI M5 nmfe 276.2 SM + 1)']. Mp. 210-213 C E?;AIVPLE 22
20 -Bulylaming-$-amino-10-aza-ricyclo[6.3.1.0“ 1dodeca-2(7),. 3.5-triene-10-

carboxylic acid tert-butvl ester
4-Butylamino-5-nitro-10-aza-tricyclo]6.3.1 .02'7]dodeca-2(7),3,5-triene—1 O-carboxylic
acid tert-butyi ester (460 mg, 1.27 mmol) was treated with ammonium formate (850 mg, 12.7
mmol) and 10%Pd(OH),/C (50 mg) in methanol (20 mL) and brought to reflux for 1 hour then
25 filtered through a Celite pad and concentrated. The solids were treated with saturated
aqueous Na,COj; solution, extracted with CH.CI, (3 x 30 mL) and driedby filtration through a
cotton plug to give an oil (440 mg, 100%).

C) 7-Butyl-5,7.13-triazatetracyclol9.3.1.0%"°.0*®jpentadeca-2(10),3 5 8-tetraene-13-
30  carboxylic acid tert-butyl ester _ '

4-Butylamino-5-amino-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-10-carboxylic
acid tert-butyl ester (440 mg, 1.27 mmol) was dissoived in ethano! (20 mL) and HOAc {2 mL)
and treated with ethoxymethylenemalononitrile (186 mg, 1.52 mmol). The resuiting mixture
was warmed to 60 °C and stimed 18 hours. The reaction was cooled, concentrated, treated
35  with H,O and saturated aqueous Na,CO; solution then extracted with ethyl acefate (3 x 50
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6- METHYL- 7- PHENYL-5 7. 13- TRI AZATETRACYCL(( 9. 3.1 .02.'0.04.81- 20 PENTADECA
~ 2(10).3%5. 8- TETRAENE HYDROCHLORIDE Wilizing the nethods dessiguaezhdian
Exanpl e 21 and Exanple 20, 4,5-dinitro-1 O aza-

tricycto[ 6w di/érdse] dodeca-2(7), 3, 5-tri ene-10-carboxylic aCIW"i’ gl%tyl
ester and aniline were converted to the title conmpound. 'H 8
DMSO-d6) 5 7.79 (s, 1 H, 7.73-7.56 (m 5H), 7.32 (s, 1H), 346299(m
6H), 2.66 (s, 3H), 2.23 (m 1H), 2.08 (d, J = 11.0 Hz, 1H. 25 APClI M5 r\e
290.2 [(M + 1')1L)]andMﬂ9d (N804 CAftgr Tl tivreang Togepngation, ﬁhmmetﬁomatographed

13- TRLAZATETRAGMI alyefiir 0406 m@ Le9vb Rl ABEGAstRAnb A H 21, INB;) REd RAENE
HYDROCHLORI DE 30 Utilizing the nethods described in éxarrp |l e 18A D,
4,5-dinitro-10-aza- trlcyclo[6 3 1. 02 }dodeca2(7) 3 5 triene-10- carboxyllc
acid tert-butyl b aate ' gaecs-g )5 Bhetraend | e

conmpound. 5-%mgﬁ|gﬁd¢rsor GCMVS rﬂe 369 (M. (HCI salt) Ile >250 C. -61 25
August 2004

73 IB(C EXA
6- METHYL- 7- NEOPENT ‘3’657?%( (‘%22 %%éh q?}%e'ﬁadfceﬁﬁﬂb?' H&-tefrpene-13-
PENTADECA- 2( myhozyls.a&dmwwmemmmmonﬁe tiftel dopbung Hyhiee MethbadGescribed

described in E-éﬁém 11@% ? ﬂiﬂ-é gﬂngd)td )%g%a@ég)lgkffses 481 W B89 (St

“tricycl o[ 6. 3. ] dodeca-
ester and ner%r{PS/WaWhgm\f\%r‘ é@ﬁ\!@f?'ﬁcﬁ ‘EQ)("t RE). t3}3L0I('é1 %n%@@u(ml 2H) 1226\, (400

I\/HiB ([))I\/E?OdG)wm 1183, OS11.DH1)1H)713§(I(1§26H),,( 1) %mmbk@g)dzzgf (J&,?o l:d)éll-ﬁmzﬂ%%mgét )

= S m m ) '

= 11.5 Hz, 1%2%9881( 15“3@1)9!)2032%@% precursor APCI M5 nfe 384.2 [(M+ 1)

*1. Mp. >250 C. 10 EXAMPLE 25 6, 7-DI METHYL-S 814- TRI AZATETRACYCLO

10.3.1.02'"1.04. - HEXADECA-2 11 3.5 EXQMBEQ\ITQENE HYDROCHLORI DE (Based on

- the foll ow ng procedure7 L 18 a ,Dq . Syn. 1963, A4,
- 2.)

15 824. b) Ehrlich, J. , SO, .‘
4, 5- Di am ¥o- 10- aza- tri c\RENTADEGA-R(1093.3 ffie- 10- car boxylic

acid tert butyl est®Dinkb30- tan::Io?é?. ﬁrﬂﬁhdbdm(m Egﬁg'let-&ylicn 4P fer-m) -

T hi n
ot s buta gtylz és%er and isobutylamine were converied to the title compound utilizing the methads

described in Example 18A-D. *H NMR (400 MHz, CDCl;) 87.74 (s, 1H), 7.52 (s, 1H), 7.14 (s,
1H), 3.90 (dd, J = 7.5,2.0 Hz, 2H), 3.04-2.97 (m, 4H), 2.70 (dd, J = 12.8,2.3 Hz, 2H), 2.42 (m,

20 1H), 2.19(m, 1H), 1.98 (d, J = 10.5 Hz, 1H), 0.93 (m, 8H). APCI MS m/e 256.2 [(M + 1)*]. M.p.
147-150 °C (subt.).

EXAMPLE 20
6-METHYL-7-1SOBUTYL-5,7,13-TRIAZATETRACYCLO}9.3.1.0%"°.0*%}-

25 PENTADECA-2(10}.3,5.8-TETRAENE HYDROCHLORIDE
A) 6-Methyl-7-isobutyl-5.7,13-triazatetracyclof9.3.1 o2 0 0**|pentadeca-2(10).3,5,8-

tetraene-13-carboxylic acid tert-butyl ester

_ 4-Amino-5-isobutylamino-10-aza-tricyclo]6.3.1.0*"Jdodeca-2(7),3,5-triene-10-

carboxylic acid tert-butyl ester (250 mg, 0.74 mmol) from Example 19B was dissolved in
30 ethanol (10 mL) and HOAc (2 mi) and treated with 1-ethoxyethylenemalononitrile (118 mg,

0.87 mmol). The reaction proceeded as in Example 18C (18h) and was worked up similarly to

provide product {TLC 3% methanol/CH,Cl, (NH3) R; 0.57).
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dione (0.034 nL, 0.38 mmol) was added under N2 for 2 hours. The reaction
was cooled to roomtenperature and extracted with ethyl ameAdjuetfdhax 40

m ). The conbined organic |ayer 20 was washed with H2O (2 x 30 nl), dried

. (Na2SO4) , (f T% concentrated and chromat ographed on Sil | c

provi de an ol 6 0 ng, 100% . The oil was dissolved in 2N Fmﬂﬂ ﬁghol (5
m.) and warnmed to reflux for 30 m nutes, then concentrated.

Recrystal lization from met hanol / Et 20 prow ded a Whl te powder (50 ng, 43%.
(TLC et hyl fatéxty 0t

250 (0 g~ B S L
APCI MB nfe 340.3 my'ﬂ"f? Fvl-ﬁ%&ﬁ/wﬁ%a%a%?@?-%&.'Tﬁi" ARty ﬁ)&o. 3. 1;

0217 .0 4.9 tetr8sheHBEXADEG Zcill 1ted-butyl/ eSteP b AbiNeriédy EER&KB—Ihﬂ?lcaEpd\)ndlby fhe
5-Di am nos 107aidad descrbb %? 93¢ IRESGRS Aye” i g,[ E

2 tl’lf| uoro-m eth angne T mﬂﬂe 35 ﬁltro %6 2a7§§§{w!i ?;l]cﬂﬁ é.&%?&’%(sum')'
“1.02,"]dodeca-2(7), 3, 5-t(en-10-yl)-2,2, 2-trif uoro- ethanone (3.0 g,

8 70 mmol ) was hydrogenated in net harexaM8@&211 ) under H2 (45 psi) over 35

Pd(OH) 2 (300 ng of 20 o 0%2 ) QM heukeaction was
filtered through a CeI:MY&'EN '}g TRIM% i O-m ). The

sol uti on was -concent r at’'2ax g > WEDRQUHIAQRIDB04 V\D 01/ 62736
PCTI' BO 400153 oi Utitihg Chher yﬁétl@ddsl ze»éicnﬁb’éd42mg E%?@ (18hC W initro-10-aza-

1- Egagohz Tft%%l [%I:{) r%gi?b?ecpgg)' ; 1@6’3@&%&958%@@'2?51% "5‘2%“' eQWﬂsnF Zien

e)-2.2.2- 5 qonveriedor 4o et Hmhw@mma-%mtmﬁmeatnmclolﬁ 3.1.0*"Jdodeca-2(7),3,5-triene-10-

~ i no-10- ff, a- tdawgiggbﬁ 1h-thyDa 751°8asteCibuaid he cBuging £té Nrrjdwd t}iel?cc?nvgﬂédrth !
uoro- ethan rre his mxture
was treat ed ”9'1‘12][%'}9 t%%ﬂc@’a;ﬁﬁc"g%‘d? Fﬁ"?ﬁ'%l_ﬁ{:ie HMR (499 Midzpound

hydr at e ‘(39310M§Q—da 33PBrind), .78 ST (ms THY, B4@-300 (B56K], 2.a8 (B, BH)hewegd, JHhet.s

reacti on wasyC9al. RBci s Hposat RNt WS 2afgt racted 10 with ethyl acetate
(3 x40 m). Thej conbi ned orgzgm? ﬁaye’? was washed with H20 (2 x 30 m).

dried (Na2SO4), filtered, concentrated and chromat ographed on Silica gel to
provi de an off white povvder (329 ny E m g_gTLC 25% et hyl acet at e/ hexanes

R1 0.40). Mp. 164- §8815yL .0
hexadeca-2 11 3 5 7 g_t—

1- (5, 8, %% Tri azatetrac ' ‘ :
~] hexadeca-2(11), m;lﬁngmﬁdmaellﬁﬁ'lb&j in, Qcample 21 and Example 20, 4,5-dinitro-10-aza-

tncycto[s.a.‘i.0’“7]dodeca-2(7},3,5-tnene—10~carboxyhc acid tert-buiyl ester and aniline were

converted {o the title compound. 'H NMR (400 MHz, DMS0-d) 6 7.79 (s, 1H), 7.73-7.56 (m,

5H), 7.32 (s. 1H), 3.46-2.99 (m, 6H), 2.66 (s, 3H), 2.23 (m, 1H), 2.08 (d, J = 11.0 Hz, 1H).
25 APCIMS m/e 290.2 (M + 1)"}. M.p. >250 °C.

EXAMPLE 23
7-NEOPENTYL-5,7,13-TRIAZATETRACYCLOI9.3.1.0%'°.0*%}-
PENTADECA-2(10}.3.5 8-TETRAENE HYDROCHLORIDE
- 30 Utilizing the methods described ih Example 18A-D, 4,5-dinitro-10-aza-
tricyclo[6.3.1.0%"Jdodeca-2(7), 3,5-triene-10-carboxylic acid tert-butyl ester and neopentylamine
were converted to the title compound. i-Boc precursor GCMS m/e 369 (M"). (HCI salt) M.p.
>250 °C.
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trifluoro-ethanone (320 ng, 1.04 mmol) was slurried in nethanol (2.0 m)

and treated with Na2CO8 (221 ng, 2.08 mmol) in H20 (2. 0 rd5Augliee2004xt ure -
was warmed to 70 C for 2 hours, then concentrated, treated with H2O (20

m.) and exty@eiggseM th CH2Cl 2 (3 x 10 m). The 20 organic | r_was dried
through a cotton plug and concentrated to give a light yell We‘llé% ng, -
83% which solidified upon standing (Mp. 138-140 C). This material was
dissolved in nethanol (10 n), treated with 3M HC lethyl acetate (3 nl),
concentrated and azeotroped with net E&MPLE24x 20 nl-) to give solids

whi ch were recryst ab-MEZEUL -7 NEOFEMTY NSVl L FEURANTETRAEYOL Gho 207 PIUPE as a white
solid (208 ng, 97%. (T % I i § H NVR 25 (400
Mz, CD3CD) 8 8.94 (s %—Nﬁgﬁk%{@ j ?gﬁééﬁ@o@% O%‘éﬁ (d, J = 12.5

Hz, 21-1), 3.35 (Y izifg ihe Jmethegs, dQﬂ)’lbedz rmﬁx(ampleam @doao(ds-d]nm-ﬂaﬁa Hz, -

. GCMVB i 7 :
i Z? o AZAngTg;\ %%{ng 102" bdeca-285 3, 533@1&0«5?6%&’&&:&& %thﬂe%fe'}’gd'%égﬁ%@ne

HYDROCHL ORI DEV5° %°"fﬁ r‘Pi?a‘R’Et"PEE%Fo[E% (f%&“t'zoﬁ $Relertiedhls . 1H), 7.27 (s
2(11), 3,5, 7, 9tHiendaéne. ,(N2D. 7. 41yt J <010BH2HI, B.90GS 3H), Satzexbennt, BHE B20qmU U

formal i se solboi@n; & 418k, ﬁ@,dofger(gﬂgﬁéwogp&&udgmpd B&n,ﬂgggq%g@ §§§q Sor 1

hour. The reactlpn was poured into basi ¢ ( and
extracted w tR® %tqul acetate. The organic |ayer was dried (Na2SO4),
concentraiwed and chromat ographed on Silica gel to provide a yellow solid.
This was stirred in nethanol (2 -63 'ﬁwﬁt 2004 WO 01/62736
"PCT/ 1 BO /00153 nl) andtreated vmth3 yI acetate 2 m). After
“concentration the soli# -in 514 ; Mb0Y¥*Et 20 to afford

product as a white soliH 2013 79FfmrAgnEDRbbﬂ|:%ﬁhﬁE(NH3) R 0.47).
"H NVR (400 M-lz 2 8

3.03 (m ( 2H) | %E%'}af%"g‘”'ﬁép?’ﬁ?ﬂﬁé ggnes% in, $p.4°: O(P Sup. (‘&63H)ﬁ -
11.0 Hz, 1% Hﬂ24 13 Bich. MBohers M 6/, Dr(Ghem. 1947, 52R)p. >250 C. EXAWPLE 28
5=0XA 7, 13 DI AZATEERAGY L0 Srsbridyclft 31 o”ﬁéae?é-zﬁg%%% Sedlyid: Bl IETFAENE

HYDROCHLOR DE ]]0 ‘% ?mg r| fl uoro- Cazaltr

6.3.1.02' Wl gs 8, { r315éﬂm°'P W2y prmegin 840G dn H:Q £ Sll-bl ﬁpttqutawﬁ%&

tricycl o 6. 3diene)(.08% duld OS8-r@NdTl) was Bdde ivader N)forl2) halirs?, Phet febftlod A= coBbdi@NONe

(900 0. 2. GibofiWBinberdiifl Al St Miaf Shii bl do

di ssol ved_i n. DMSO é) njﬁ? l? war med Wlﬁt St I@ffl ((S‘f% 6“1%(5:8%%"%0 npgglf%urs

The i xt p Wag Wwashe 0 (2 30 mib), dned {(Na;S fitered, concentrated and
chromatographed on Silica gel to provide an oil (120 mg, 100%). The oil was dissolved in 2N
HC! methanol (5 ml) and warmed to reflux for 30 minutes, then concentrated.
Recrystallization from methanol/Et;O provided a white powder (50 mg, 43%). (TLC ethyt
acetate Ry 0.14). 'H NMR (400 MHz, DMSO-dg)  7.85 (s, 2H), 3.50 (br s, 2H), 3.32 (d, J =

25 12.5Hz, 2H), 3.10 (d, J = 12.5 Hz, 2H), 2.64 (s, 6H), 2.24 (m, 1H), 2.13 (d, J = 11.0 Hz, 1H). t-

Boc precursor APCI MS mve 340.3 [(M + 1)°].

'.-I_

EXAMPLE 26
5,8,14-TRIAZATETRACYCLO[10.3.1.0%".0*9)-
30 HEXADECA-2(11},3.5,7,9-PENTAENE HYDROCHLORIDE
A} 1-{4,5-Diamino-10-aza-tricyclo[6.3.1.0°>"/dodeca-2(7}.3.5-trien-10-y})-2.2 2-tnﬂuoro-
ethanone

1-(4.5-Dinitro-10-aza-tn‘cyclo[6.3.1.02'7]dodeca-2(7).3,5-trien-10-yl)-2,2.2-tn‘ﬂuoro-
ethanone (3.0 g, 8.70 mmol) was hydrogenated in methanol (3¢ ml) under H, {45 psi) over
35 Pd(OH); (300 mg of 20 wi%/C, 10%wt). After 2.5 hours the reaction was filtered through a
Celite pad and rinsed with methano! (30 mi). The solution was concentrated to a light brown
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15 cooled and diluted with H20 ( 50 nL) then extracted with 80% et hyl
acetat e/ hexanes (6 x 25 nl). The organic layer was washed®swudustH®4(3 x 20
m.), dried (Na2SO4), filtered and concentrated and purified by
- chr omat ogr a®wigyg ive an oil (575 ng, 70% . (TLC 50% et hyl
acet at e/ hexaneslk?-’I\#I-B) Rl 0.56) 20 B) PCT/IB01/00153
2 2 2-Trifluoro-1-(4-hvdroxY5-am no-10-aza-tricyclo(6.3.1.
'l dodeca-2(7).3.5- trien-10-v1l) ethanone

2 2, 2-Tri f | ugPilorhich evstaided (A2, Ba% ) TLEJO% metharol GGl s 0F6]L AFZ) Wisdndeea22( 7)
, 3, 5-trien-fiM+yhmgtienent (575 ng, 1.82 nmmol) was hydrogenated in
nmet hanol under a H2 at nosphere at (45 psi) over 10%d/C (80 ng) for 1.5
hours then filtered through a CeI|te pad and 25 concentrated to white
“solids (450 ny, 2, e peie(in. 3. CBD OOV hekdd@ra-B11108.67.9-pkhiadidR2 2(2400
Il\_/lD-iZ 305’0(3 &reﬁ;oﬁietﬁar@ﬂe(m 2H) 4. 12 (m 1 |'|) 13.73 (m 1 |'|) 3 23H§m”a)

) m 1H =
"GOMB me 286 (M +) *‘65 g‘a? 1??"-‘;’_3 F'ﬁ’t?Pﬁﬁ 314 8351"8%?3'?(71!@ W%&Q é't?a2ét'fb'0ro-
9.3.1.02.1 Omtl@nnn@@@@mgmiﬁ)rr@mﬁ was sBtedtieTHE ¢hm)).- FThib aname waetksted @ithH,0 S.

W; Danbek, Lé ahd dlj%&al sG?it@rmmsi!:ﬁ%Oadd%Jn c&ﬁ’ﬁb éd §yc§at% 493, 19,1350 mypol) then
i

Tdfluoro 1- (4- 10- aza tricycl o eca-

5-trien- 10-yW f‘h%sn&nfé” Ed‘?dlﬂurﬁg 6@2‘1?"%@00*69 {9 FReMHpmperaturoAnst enrBcied 0. 19
m., 1.73 tiolith ethyyadetiten(3umopnil. Oihe eombitiéd argantc 1ayr tdaé WESHSd with HJT (2 93@ mml)
and xyl enes r al-Tol e rred at

18 hours. Tht(a‘:ﬂ.I %jgﬁfrsggvxgtse %dgg?* t#e%geggﬁiﬁ%ﬁ%%ﬁﬁﬁgg MNP PrQM oa’\/\?

et hyl acet at ¥hitgREwde; {323 AasSQk) @LGP?%&tfwtﬁztseﬂyexartemRt%ﬂ@dM P2 564416576t 2004
WO 01/62736 PCT/1BO /00153 concentrat ed and pur| fied by chr omat ography to
give an oil (110 ] )

D15- Oxa- 7. 13-di az&a
e 5 hydrb"‘chlwﬂ—z 2

'é’nfl uor o- | - §5 oxa-145834dirazadtatycpp el 1af-Y.08°Hex8dack- zﬁﬂ)ﬁbp@ﬁé\% é}lz%(‘%O%rL? 6,
- tetraene E'a% AN | no

and treated Wrﬁl{i; 5%16(%(]3 95% 1%48;%? mI—E?SF' Fr{ nﬁ)ﬁ‘f@ édr‘%‘tf'
mxture was WRrRu22bmg R ¢8 mmpll i HQ 4620 ). bﬁmfﬁwedamdwm &fordlhbwsed

with H20 and tmotcroaeetneﬁkew ti'dﬁlteﬁtvh&ﬂHz@C{Qﬁ NL? aﬁ@ eiétra%ﬁedrﬂqﬁn cﬂ,Q:IZTdSex ﬂi %Ucfh
extract ec§ | nt,J

I ut
et hyl acet at e en néﬁ? &g“e:&'gﬂ e ona‘flugr a"td Xl "?nh%(%? W%‘t ¥ﬂ'PEft°i'[ (51‘?33t 0
pH 10. The pfMSd@at) wmass@nﬁechmoe@tamﬂm (Noph1as-148 et:)at Thig BrateridiOvasidissoted ad

(Na2SO™4) , commahbﬁtmuaﬁ@btemmmm mwateqs nﬁ' édn%@nt&t‘éd éne o%gé”d%(ﬁ”

oil. (TLC 5% ngt | 2 di Sso

net hanol and n@gg IS3‘RI 9&1 lgg%’f chgg'@é% EEFQS‘(’"!F% f’"}'" f'ﬁf-ﬂ?"""f@?o to afford

concentr at ed Pf°§tl¢traﬁ@dﬂﬁltﬁ selid {208 merB7%d. (DD EYeamathahobGiti DI, A(NElg) Ry0t2B). hieKIMRS .

After 18 J80U{4bo Mith2 CD,0D) 5 8.94 (s, 2H), 8.12 (s, 2H), 3.70 (m, 2H), 3.54 (d, J = 12.5 Hz, 2H), 3.35
{d, J = 12.5 Hz, 2H), 249 (m, 1H), 2.08 (d, J = 1.0 Hz, 1H) GCMS m/e 211 (M"). M.p. 225-
230 °C.

EXAMPLE 27
30 14-METHYL-5.8,14-TRIAZATETRACYCLO[10.3.1:0*".0*%}
HEXADECA-2(11),3,5,7.9-PENTAENE HYDROCHLORIDE
5,8,14-Triazatetracyclo[10.3.1.0*".0**Jhexadeca-2(11),3,5,7, 9-pentaene (207 mg,
0.98 mmol) was treated with 37% aqueous formaline solution (1 mi.) and formic acid (1 mL)

then warmed to 80 °C for 1 hour. The reaction was poured into water, made basic (NaQH, pH
35 ~11) and extracted with ethyl acetate. The organic layer was dried (Na;S0,), concentrated
and chromatographed on Silica gel to provide a yellow solid. This was stirred in methanol (2
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product was collected by filtration (55 ng. 63%. 'H NVR (400 MHz, CD30D) 5
8.47 (s, | H, 7.70 (s, 11-1), 7.65 (s, 1H), 3.41 (m 2H)25 Augset £004 2H), -
3.10 (d, J'= 12.5 Hz, 2H), 2.47 (m 1H), 2.15 (d, J = 11.0 Hz, 1 H. APC

M5 nie 201. §£L$N§ 1)1 20 EXAMPLE 29

6- NETHYL- 5-ORRY5208_ Dl AZATETRACYCLQ[ 9. 3. 1. 02' 10. 04' 81 PENTACRCHEIIAHSE ¢ -
8- TETRAENE HYDROCHLORI DE A) 2,2, 2-Trifluoro- (6-nethyl

5-oxa-7, 13-di azatetracvcl of 9. 3. 1. 02' 0. 04. 81pent adeca- 2(10). 3, 6,

8-t et r aene) - etnhpaod ¢re@Bd Wit 3R+ HCI Ethyl arcotatk- @4mh)y d Aderycohcenifalidir the solids were

O-aza-tri cycl plbBstddedfonl lnfmgggﬁh%i foatigfa Brodl S o Wi |chid [ARR  Erefyl YO

0.524 mol), trletq)/ ort hoac
p-t ol uenesul f BANENGYSHCY ibiziR: 02F)-nill NMR (490MHS. CDEhLH 8(3/1 énéﬁ) 7-80(sahi), Bdi7e

corrFl tned unde(brsmrt)r@mﬁ(m anf2ayich! B4, 242 (ln?ggngﬂ (brlszargp?”ﬁs t J:éblr‘ll@ilHDdH) g
i sol ation provi de e title conmpoun ,
(90 ny, 55 Ap@%"%%gﬂﬁ§éiﬂﬁ7g@3 di azatetracyclo[9.3.1 ;02.10 04

8l nentadeca 2(10) 3,6,8-tetraene hydrochloride 2,2,2-Trifl uor o- |

-(6-nmethyl 5-oxa-7,13-di azatetracycl o[gatspte®g. 1104, 8] pent adeca-

2(10), 3, 6, 8- tetraene) et hano 9 rrrmlg was,stdrred i n nethanol
(5 m-) and 35 treated wM‘ ! %—MH—W F H20 (2 nL). The
stirred mxture was war nRENTADESDR-2T10),016, 82T FIRAENE HYDRGCHUORIBE t 0 sol i ds,

diluted wigh H2O aad 204 fiibed pﬁ’-'h%lofg o FELIA Gk 31 6 ;3004

V\DOl/62736 P /I X — Ut | ;
concentrat ed,? tographed on Silica gel to produce an oil. (TLC

10% et hanol | CH2 2(4(5\Bm)mmaea-&i89cxo{s 34 bWVRobécaeer) 3astdn- (02 MblifuoeDC 3) S

o Eg ét?)’etﬂangﬁe ) rﬁ@%_ﬁﬁm?ﬁoyza? nuﬁa%cega?i‘;r?o‘%?( 8 g 2 81Hﬁv¥ﬁ§€)

di ssol ved in q'i’é”?‘ﬁ%’ﬂ (19 ik ) prstvarmed withetining te19%,1C fafc@t"&t-'@ ("he mixjure s
- concent r at®d. cosit-d andadiluteu vith M, 0i (rB0mLY) fiheGhdX chRedowith &34 ethyl aestateinbainbBeanes .

Af t 18 h b, t 4 APCI
B o e o805 i 1 T oL SRk b FEoRH 50 TS dﬂ%ﬁ@&e%%gﬂtem

4- HYDROXY- 10 CAZ%"?‘N%MW@%MC'MM@@M@@ an oil (575 mg, 70%). (TLC 50% ethyl

- 2(7).3.5- TR EsetateMiekanBEMEAMREETYDROCHLORI DE 2, 2, 2- Tri f | uor o- 1- (4- hyd

r oxy-5-am no- 10-aza-tricycl o[6.3.1.02 7] dod eca- 2(7) 3, 5-trien

10-y1) - et hanone (150 nzq 0.524 mmol ), 2-fluorobenzoyl chI or| de (0.07 m,
0.576 m"m?g B) 2.2, 2-Trifiuoro-1-(4-hydroxy-5-amino-10-aza-tricyclol6.3.1.0° " |dodeca-2(7),3.5-

trien-10-vi}-ethanone
2,2,2-Trifluoro—1-(4-hydroxy-5-nitro-10-aza-tricyc|o[6.3.1.02'7]dodeca-2(7),3.5-trien—10-
yl}-ethanone (575 mg, 1.82 mmol) was hydrogenated in methanol under a H, atmosphere at
(45 psi) over 10%Pd/C (80 mg) for 1.5 hours then filtered through a Celite pad and
25 concentrated to white solids (450 mg, 86%). (TLC 5% methanol/CH,Cl, (NH) R; 0.6). '"H NMR
(400 MHz, CD50D) 6 6.67-6.59 {m, 2H), 4.12 (m, 1H), 3.73 (m, 1H), 3.73 (m, 1H), 3.51 (m,
1H), 3.07 (m, 2H), 2.24 (m, 1H), 1.94 (d, J = 10.5 Hz, 1H). GCMS m/e 286 (M),

C) 2.2.2-Trifiuoro-1-{5-0xa-7,13-diazatetracyclof9.3.1.0%" 0*|nentadeca-2(10),3,6 8-
30 tetraene)-ethanone (Goldstein, S. W.; Dambek, P. J. J. Het. Chem. 1990, 27, 335.)

2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0* Jdodeca-2(7),3,5-trien-
10-yl)-ethanone (150 mg, 0.524 mmol), trimethyl orthoformate (0.19 mL, 1.73 mmol),
pyridinium-p-toluenesuifonic acid (PPTS, 18 mg, 0.07 mmol) and xylenes (10 mlL) were
combined under nitrogen and stirred at 135 °C for 18 hours. The mixture was cooled, treated
35 with H>O and extracted with ethyl acetate. The extracts were dried (Na,S0Q,), filtered,




pyri di ni um p-tol uenesuffonic acid (PPTS, 20 ng, 0.08 nmol), pyridine (0.046
‘m., 0.576 mmol) 15 and xyl enes (5 nL) were conbi ned underzsmdguegeondand
stirred at 135 C for 18 hours. After 24 hours, additional PPTS (50 ng) was
_added and o/BLsyial stirred at 135 C for an additional 24 hours.

Wor k-up as above Pprovided crude product (145 ng, 0.375 rrrml)P

conbi ned with Na2C33(s) (80 ng, 0.75 mmol) in methanol (5 nL) and H20 (2
m.) and heated to reflux. After 3 hours, the reaction was cool ed and

di | ut ed wi t kconadntrateti laed parified ajbtla'dmubgl’aplﬂﬁo@'da@hbl (*10xmgt 07 1£d)) (TL.Grdoedethinr ough
a cotton pl %g%ﬁg%%h&graphed to renove baseline inpurity (5%

nmet hanol / CH2CI 2 (N he crude material was treated with excess 3N HCl
ethyl acetate and concentrated, then dissolved in.a mninumof methanol and
‘the sol ution was DXSROKH i:ﬁdiamténb o) 10536 8ltbtkdehdg 4 hours

t he prodtgcté‘g&%ﬁ%;:ted by f||trat|on (85 ng, 68% . 'H NVR (400 MHz,
Cb3CD) 8 7 7.59 7.36-7.23 25 6. 82 |
2.99 %m 4aH), 2. ARE ﬂtm?;HSzoxsé' 1@33@8@%‘9{9% 0%? 0‘?1p&ﬁtageca32(nﬁ)3é.§ﬂ) ;DPCI
Z/SGTL?]?G;’}S tétra{eﬁéﬂ-ethahbdd (11 Yy, 01375mhaf wes (stivéd m)met@ﬁﬁ‘TRl E\@Lﬁ and treall_ied with
A) 1- 4- Chl OF& i‘) ? ’%”f“;" 'Bgﬁgiﬁcﬁbd%‘ﬁ’ﬁgﬂ“‘}“%w%s e oo 83‘”22 2
2-trifl uoro-hourst ‘Pﬂi‘ﬁmﬁ@ted:d?)p@lﬂ% djlged with U greli@tpctehwitpetty acetdted8 xf491 hiows :
bCuSO|4f ( :1103( Ghe ruaueﬂa@s( e&@ac%ggato ayWRbes 4 BEPLonsien | g_rk oL H?r@sn(&és xvés)med wfEl um

i sul fate r oX
di ssol ved i gﬁ'&% (B’elﬁiﬂeg&%’zﬁ‘g‘ﬁ'&ﬁﬁ%‘ﬂ@"ﬁ%ﬂs @%aﬁg@m @t”\"bﬂ 01;'& p’BdUCSS
m nut es. Th@aprmhﬂaw@d alilyl tasetotsl (Asx WOr el Ktiesi dida.80¢), Wwambartratedt Bnarvat er .
-66 25 Augushrogfra t&’%&de@%%ﬁ)%@s% n(eéxaﬁéﬂdﬂgci Mg RQI9

6
0- -tri | 0. 02 7 é -t 10-v1
S e (160 e Th ?5 A ebag) i et NG AEXANMEES

HCl - sol Ui onerpenm9d 'slmﬂd nca)uilrmhm of CHCl. and| saturatet emih mmhesa Afer 48 haurs, Gie

sodi um Ni L1 plBubNRR'Blected by 5 ng on (5‘5 Jﬁg%%l()l‘ﬂWl\‘j&B@erﬁ-r’gecdnéBbg%*é%r(g L ng
el

sol ution was _ad as desc

mol ) in coRd@ht rik.defSiE t(FbﬁH)( §38rf_')" A3 100, h 426 &3, 2ha2 43 ()| 1§rt)4 on
observed). Zhe (d,asui1td Mg 1APABCT M8 mezovBITaed1Yp 60 C for 15 m nutes, then
was cooled to. roomtenperature and extracted with ethyl acetate (4 x 30
m.). After drying over Na2SO4, the solution was filtered and concentrated
to an 0i?f which was filtered throughEXAMPLE2S pad to renpve baseline

material eluting w t hsS@Hmisbxar et algliTExRACECIqle.gi v&attoi | (470 ny,
95% . 10.B 4-Cnloro-1 Oppgdhikcabiif £ SrerRkene AOBR6AAFORpE 1M ene
A) _2.22.Trifluoro-1-{6-methyl _5-oxa-7,13-diazatetracvelo[8.3.1.0%.0*¢
2(10),3.6.8-tetraene)-ethanone
25 2,2,2-Trifluoro-1-{4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0> kodeca-2(7), 3. 5-trien-
10-yl)-ethanone (150 mg, 0.524 mmol), triethyl orthoacetate (0.34 mL, 1.83 mmol), pyridinium-
p-toluenesultfonic acid (PPTS, 20 mg, 0.08 mmol) and xylenes (10 mL) were combined under

entadeca-

nitrogen and stirred at 135 °C for 18 hours. Work-up, isolation and purification as in Example
28C provided the title compound (90 mg, 55%).
30 _ '
B) 6-Methyi-5-oxa-7,13-diazatetracyclof9.3.1.0%'°.0**Jpentadeca-2(10) 3.6.8-tetraene
hydrochioride '
2,2,2-Trifluoro-1-(6-methy! 5-oxa-7,13-diazatetracyclo[9.3.1.0%"°.0**Jpentadeca-
2(10),3,6,8-tetraene)-ethanone (90 mg, 0.30 mmol) was stimed in methanol (5 mL) and
- 35 treated with Na;CO; (61 mg, 0.58 mmol) in H,O (2 mL). The stirred mixture was warmed to
80 °C for 2 hours, concentrated to solids, diluted with H,O and extracted with ethyl acetate (3
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1- (4-Chl oro-10-aza-tricydo[5.3.1.02, 7] dodeca-2(7),3, 5-trien-1 0-yl)-2, 2,
2-trifluoro ethanone (470 ng. 1.62 mmmol) and Na2CO3 (344 mp Adyudd200mol ) in
met hanol (30 nL) and H2O (10 nlL) were heated to reflex. After 2 hours, the

reacti on Wgg 8 r¥1§€ and diluted with 15 water then extract gampth et hyI
. acetate (4 x 4 dried (Na2SO4), filtered and concentrat 8’gﬂl§%l | ow
oil. The crude material was treated with excess 3N HC ethyl acetate and

concentrated, then dissol yed [ n a m ni mum of CH2Cl1l2 and the sol uti on was
sat urat ed wi t4f0 melx dihe solufien wes tradda,SMk) eancentiated] ang chromatagsaphbeomSitciigel  was

col l ected by 6 pldkiticd &8l ﬁl@ﬁo%emﬁg%H@CﬂzW% 6f1f§)eft‘-i WQQ)reé 1;?%@ gﬁé mHzDC! 3)
2.

o 5. 58 ( oyl 87048 1, 725 (st Aosia B8 (). 222 (G 138 Ha ) §94!603H)|(v|—|z
DVBO- d6) S 7%(&1,26) (198 (BbiF 10318048, 15 (m 6H), 2.37 (rn, 1H), 1.89 (d, J

= 11.0 Hz, ]

TolRzare Evaiar . T A f‘ﬁ%&ﬁé %z'{"gmsdtﬁ% Byl VG BiCadep (4 mb) hen
HYDROCHL ORI DiEgeniratad. sigrslin @ mipygurmp PT RCls apd satyrated with Bexapes. 2After 38 Bours.itien- | O-
2 2 2-trifl uprauctatdsanieord by fifatbA{100ngl 13%). APCI MS m/e 215.2 [(M + 1)*]. M.p. >250 °C.
0-aza-tricyclo[6.3.1.02. 7]dodeca-2(7),3,5-trien-10-yl)-2, 2, 2- tr|fluoro 30
et hanone (500 ny, 1.85 mmol) was dissolved in HO (5 nl) and concentrated
H2SO4 solution (0.5 mL) then cool ed ERAMPYE 3hd treated with a sol ution of
sodi um niforite (NaNO2) 3-£d6D M-ﬁ«?ﬁ@)@dﬂmc AZ TR Bre Bl4) 02 OpW Se.
Pot assi um i odi de (460, ECA. QA Y tcl .5 nL) was
added over 10 m nut es ng solution
was war med t.o rooﬁtzt%W@Pfaﬂdﬁ-@ylt(wd-%amlm-&azﬁsﬂwglg[ﬁ§10fﬁdodaeaat?l) J5-tias
quenched 35 tneﬁtatr&a@euemeh WSl rhrfl %-fﬁbmt)aeze :eehtoha&t@& Wit o $6 o

acetate (4 x 3 the solution was filtered and

concentr at ed p;(rgm&: r@@'ltcf %W%F?"'%ﬁ ng(ﬁpg‘ b‘? B mApluRTiding (404Ro P56 mmepl)
PCT/ | BO 11601884 xyangsth rolg wereohbingd Gider muog;e land stimed et/13dECdoryidlHoons, aitér.24( 260

my, 37% . (Théuars, %\Q&ﬁl@fahWTS 9@&19 Iv@s[ é’b@é@&‘a’cﬁmgﬁtagnzl%ned(a?‘@s 4 %r 5 idional

performed as ? ove ‘b}' /? é‘
tricycl of 6. 3°1."84%7] 8'&&8&52?“%'3 Froyided ¢ H%Pi‘tS’“Eta(r"ﬁbWt OS7adnEcl shichpsy| 5
ester 1-(4-| cefobined-withaNaGOLs) (B00(%h 035 red) i frebthded £6 @()/3nd HRO (2 mL) and heated

5-trien-10-yly rtbﬁux2 /@l’et' Binblirkl OfHe re SRR Eooled Fhd dﬁtﬁedlwﬁ'ﬂmét?e ?1%@ gRa eﬁ%ltﬂr at ed

aqueous NHAOH s re stirre in me
nour s thel CSHéﬁh{J SN éﬁaedd@@sta&e&ow'%ﬂ'ﬁ%ftrawatog'eeh%@ Bgempe) basqfwe
resul ting progudly (SlamethanpliGHICI; iNH1)M - THeooradeemétélial whj traatdd witd @keds BNLHT!

sat ur at ed ethyt acetate and concentrated, then dissolved in 2 minimum of methanol and the solution was

saturated with Et,O and stirred. After stiring 4 hours the product was collected by filtration
(85 mg, 68%). 'H NMR (400 MHz, CD,0D) § 7.99 (m, 2H), 7.59 (m, 1H), 7.36-7.23 (m, 2H),

25 6.82(s, 1H), 2.99 (m, 4H), 2.78 (m, 2H), 2.35 (m, 1H), 1.96 (d, J = 10.5 Hz, 1H). APCI MS mv/e
313.1 [(M + 1)"). M.p. 125-130 °C (subl.).

: EXAMPLE 31
4-CHLORO-10-AZATRICYCLOIB.3.1. 0’"7}_DODECA-2(?} 3,5-TRIENE HYDROCHLORIDE
A) 1- 4-Chloro-10-aza-tn clo 6 3.1.0*"Idodeca-2(7).3.5-trien-10-y1)-2 2 2-trifluoro-
.ethanone
Copper{l}chloride (CuCl) was ptepared as follows: CuSO, (4.3 g) and NaCl (1.2 g)
were dissolved in hot H;O (14 mL). sodium bisuifite (NaHSO;) (1 g) and sodium hydroxide
(NaOH}) (690 mg) were dissolved in H,O (7 mL) and added to the hot acidic solution over §
35 minutes. The precipitated white solids were filtered and washed with water.

30
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10 Na2C33 solution (15 nL). To this was added di-t-butyldi carbonate (5.71
‘g, 26.2 mmol ). After stirring 18 hours the reaction was t256aigedt 2004h H20 (
50 nl) and'extracted with CH2CI2 (4 x 30 nL), dried (Na2s™4), filtered,
_concentrate‘g chromat ographed on Silica gel (TLC 20% et hyl

acet at e/ hexXsndy$2734 provi de product as an oil (4.9 g, 98% . RGI/IB01/00153

4- Cy-ano-10-aza-tricvcl of 6. 3. 1. 02; 71dodeca-2(7).3.5-tri ene-10- car boxyl i c
acid tert- butyl ester (Utilizing the nmethods described in: House, H O.

Fi scher, W F. J. 1@4@wnlr€alﬂ!%za-tnc}¢8ﬁ§3135%&6&{@\35{&@&1@0-2&2&%0&@') and

- NaCN 59 , 150
c undt(ar ngy Of,ﬁélneon OC ﬁ'm?oﬂg% %%g e'& "(ii F-Iyo (M)sg%cgn%a%a dﬁ solutlon O
4-i odo- 10 az DL tep ?@9"5{*@ Ogcﬁnd)!%al%ﬁ@@eﬁok(ﬂqf) of Sogjum mitsie GNaIND.E 6275 gy ini HzCaci d

‘tent-butyl egt ﬁ[_) draﬁase‘rgro the RsulRAgsplufidh wabTadded: a'%dﬁ#lzoﬁ’h(% b#&%ar@hég HESrilEyS
stirred f (Ee and diluted wth

1 at
50% sat ur §t ed V&Ugous TR g%rlcﬁ?tfageﬁ 'A‘ﬁ' i‘ﬂ? é%’af’ﬁﬂ Vi th WBEEe{935) evolution
acet at e/ hexanksened). xTig0repditing saluticar wasrwermed oNe02600) 15 fridutesathen waaedoled to

concent rati Ophokdem @@k@énd\@aﬁactewatﬁ% B¥taeMd 2 r Npe (TLC
- 20% et hyl 25 g:etg‘t§ ‘{} anes ?p Kza??&??c%%lwwglg%v%%‘ 7%8/%%0 |
2(7),3,5-tri & 5P 78 ﬁ?’(‘ﬁBBtE’H?do |"’H’e°'hﬂh'?ﬂ/‘é(ﬁ% tHesed Yupugh a Silica pad to
tricycl o 6. SreInCOQ Pé’qeﬂweaianﬂéleqg&ltﬁsa% iethpleacdtOtethardnex 1ol give i@ 0and, obul.y|
ester waggtreated with 3N HCl ethyl acetate (6 nL) and warnmed to refiux for
2 hours, then 30 concentrated,  di ssql,ved |n a_m ni mum of nethanol which
was saturated wit BLELEEO10-A clofe:8.1.9 ldpdece- Rdrane Jydieghlafide col | ect ed by

filtration (49 ngi-(‘V-Ghr@)ro-‘rOHszRycﬂcl@m Wimodm) S(Et)-:er81(9ylf5§262k!fﬂu3m- NH) 7.86

'( br 52 T';D Zthrfan (477% r\(ngﬁ e?'&molfandﬂgN%eﬂz\%q nz% % Zm&mbmitg%o?@ aﬁg m
: 268 273 C. m@éj QE’D JUrRee hmm\rfﬂ“m/\é?ﬁs@"mw BRStion B2s SodiedAE diued with

10- AZATRH EYChﬂeﬂhé': éxtl@bted WBDEOA acktate 81 D40TIMLF-BHedY{Na5S0,), fitered and concentrated

5- METHYL- 1, 2 g%(m hgﬁ! QE| 1 0,.6.3.1.02
7] dodeca- 2(730 % -triene- lgjxcar oxyl1c a%a?e @P%x%e%%aﬁ%?gbégﬁéf ?) , 1.1
mol ) was stfanEenirated. ten gisspived i arfﬂ'}“m“'rb°ft¢|’ﬁz§‘2lﬂﬂdrtb€<§¢mmm $ajutated Mitbr i de
(382 ny, 5d5hem§més) airﬁimirréhi@dftér&ﬁﬁmgrg ,hobirs Qe PidBct wee lcBleadd o m.laleionéI hsg 'ﬁlkt_:f(E u 8 e
was war ne rea 00/ e ilute

w th H20 andié;/ t rgc etb‘fg?ne)gﬁ?rq' g@fzé}&;‘%%g JO(% (\éya»? &&Hﬁéy )#4%d
(Na2SO4) 2&ndR- %ﬁe.e%t).r%fr’eeﬂn.tmaz $&)ﬁﬂd 1H). Y @R I(dw = b5 Ha. 1HL1 B NYR (BCBSit@00 ) .
This solid V\ﬁﬁz,djhﬁQ@Jd 8.3y :my(m @lHﬁ@ 30-5.181 (m) 689 37" RAGAH 1Mol (B, ﬁcwglm,lo

chloride (0. ﬂ@dg%gﬁs%wﬂ‘ﬁd 630 war med to 1OOCfor 18 hour's.

reacti on was

EXAMPLE 32
25 - 10-AZATRICYCLOJ6.3.1.0%IDODECA-2(7),3 5- TRIEN-4-YL
' ' CYANIDE HYDROCHLORIDE
A) 1-(4-|odo-1o-aza-tricvclols_a.1.02-’1dodéca-2(7).3.5-trien-1o-wy-z,z.z-trmuoro
. ethanone |
1-{4-Amino-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7), 3, 5-trien-10-y1)-2,2, 2-trifluoro-
30 ethanone (500 mg, 1.85 mmol) was dissolved in H;O (5 mL) and concentrated HS0; solution
(0.5 mL) then cooled to 0 °C and treated with a solution of sodium nitrite (NaNO,) (140 mg,
2.04 mmol) in HO (2 mL) dropwise. Potassium iodide (460 mg, 2.78 mmol) in 1N H,SO,
solution (0.5 ml) was added over 10 minutes (reaction becomes dark red). The resulting
solution was warmed to room temperaiure and stirred 18 hours. The reaction was gquenched
35 with NaHSO; and water (pH 2.5) then extracted with ethyl acetate (4 x 30 mL). After drying
{Na,S0,), the solution was fitered and concentrated to a yellow oil which was
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treated with H20 and extracted with ethyl acetate. The organic extracts
were washed with water and saturated agueous NaCl sol uti o Auyuse2D0dNa2SH4)
and concentrated. Chromatography on Silica gel afforded product (50 ny,
0.15 mml ) .wbadpeBEhy!l acetate/ hexanes Rr 0.18). This pr odug% )I‘s@}amh{sgat ed
with 2N HCI nethanol (10 nL), heated to 15 70 C for 1 hour, 1! ,
concentrated and recrystallized fromnethanol | Et20 to provide product (15
ng). APCl Ms mle 242.2 [(M+ 1)1. EXAMPLE 34 0- AZATRI CYC

LOT6. 31. 02- 7 xhbanrREyraphesd op 3icg -gpRiteERrogidy|a 1ellpW HHNGRE iy DIRIDHI(TIRI B Adthy!

1: (4-Acetyl - Jac@taemxérfesca)cml{ﬁsﬁgls&%pzhd%aeaaé’&vzxueﬁeésfgrsﬁ@ 10-vll-2 2
2-trifluoro- ethanone 1-(10-Aza-tricyclo[6.3.1.0-']dodeca
2(7),3,5-trien-10- yI) 2 2,2-trifluoro- ethanone (253 ng, 1 0 rrm)l) and AcCl
(0.68 L, 10 nmol )Blseledo-ii-azadtiayold6i3i.IX1Hodega- ikne 11044 ¢ bii

al um num ahl esiefle (AICI3) (667 ng, 5.0 rrrml) The resultl ng yeI | ow m xture

was stirred for 30Q then d e and saturated aqueous
NaHCOB sol uti on. {I‘d?&%ﬁ' rf‘f&"@gg 1% H‘%ﬁd #(ﬁ@ rirepi P Rete- B Ut ed Wit h
CH2CI 2 (3 x @thanb_r)e (5Tnés. mrrtywﬂlaod BaY eatursest alead NH,OHGoDtora(50 @il aBrepdikigd t hen

concentr at ed A I %éée
B) - - 4- Acet ylI - "{ Rlegﬁ?aéltq??ﬁr\r/‘gﬁdd‘lzgmﬂ {ho"z 1ldo e%cg&%p e&%pgd w:th "Fmeé"aTB' ((‘:‘Zacr%oxyl |

cacid tert- | Thg JERHtng Progluct vegs, §tired) in, 3.4 djoxane, (7P 37l aBdI’e@Ed vithrabised
2(7), 3, 5-10r i &fa,QMy siutioR (18,nd-)1Td mmas-adaadmnmmcatb&a@,(sm @72Mrﬁonamﬁke37%
agqueous NH4

hour s, thenoékgﬁgéelrr]gt ?%?seﬁ'&%ﬁgﬂog?ég%%g%% th(l Tg%w?;}%fteg%%a@% b 843‘5?? Thi s
product coul Mg NASOditered, &H“qqeﬂ'at%‘h?’ld %f%@araphe%@esmqaeserﬁk@ 20%zthyl e. )
The resul ti ngcetpteexants)uamroddd prodat agbnkbil44.9goeane (20 nl) and treated with
saturated agqueous Na2CO3 -69 25 August 2004 WO 01/62736 PCT/1BO /00153
sol ution 5n). To this was added d|-t putyl di carbonate (1. 91 g, 8.74
mml) er stir GladCy 3 t ¥6.2.4 jdodecaye rigne=H0-gdrbdxylid? Grig Sert.

extract ed Wi bitviGERCIiiiiAg Me?vﬁbtlﬁﬂd)s ded:fnb@diln [blasR SEAD. Fﬁdchérev\eq': JCORCenbhat ed
and chromat oqg&o%gdto prow de an oil (1.3 g, 100%. (TLC 40% ethyl

acet at e/ hexanes"
- C)1-(10-Azatricyclofd. (3»931"19-21 21 towdemd NaPN, (595ng, rii 23 rmeholy Werel captired om elry

P21yc71r Oghlsor | dQMFA(E'gﬁLE)taYlH u&&@&a 166 "’G)(lﬁdé?[l\ﬁ %oﬂcm&r) g&].lQQﬁ’Qﬁ "i‘nlnutes To this was
t g eat ed ¥ e%%g essc t@:ﬂﬁg '33@25%&“8% F tﬁ"g‘(r’tl' *Baﬂ?egﬁc acid te”‘b“tyl) h
ester (232 mg, 0.6 mmol) in DMF {3.5 mL) and the mixture was stirred for 18 hours at 1580 °C.
The reaction was cooled and difuted with 50% saturated aqueous NaCl solution and extracted
with 50% ethyl acetate/hexanes (3 x 30 ml). After drying (Na,SQ,), filtration and
concentration the product was isolated by chromatography (86 mg, 50%). (TLC 20% ethyi
25  acetate/hexanes R;0.28).

D) 10-Azatricyclo[6.3.1.0*/ldodeca-2(7).3,5-trien-4-yl cyanide hydrochloride
4-Cyano-10-aza-fricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl
ester was treated with 3N HCI ethyl acetate (6 mL) and warmed to refiux for 2 hours, then
30 concentrated, dissolved in a minimurn of methanol which was saturated with Et,0 and stirred
18 hours. The product was collected by filtration (49 mg, 73%). 'H NMR (400 MHz, DMSO-
ds} 8 9.66 (br s, NH), 7.86 (brs, NH), 7.74-7.70 {m, 2H), 7.49 (d, J = 7.5 Hz, 1H), 3.33-2.97
(m, 6H), 2.17 {m, 1H), 2.01 (d, J = 11.0 Hz, 1H). GCMS m/e 184 (M*). M.p. 268-273 °C.
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Sfor 1 hour then concentrated and dissolved in a mnimumof nethanol. The
resul ti. ng solution 10 was saturated with Et20 and stirred5 Addgust 20A® hour s
the white crystalline product was col |l ected by f||trat|on (81 ng, 54%. 'H
-NVR (400 Mo ofdse d6) i 9.75 (br s, NH), 7.89 (s, 1H), q,a%ﬂmﬁaB 0
Hz, 1 H, 7.74 (br s, NH), 7.44 (d, J = 8.0 Hz, 1H), 333( 3.22
(br s, 2H), 3.00 (br m 2H), 2.54 (s, 3H, 2.17 (m 1H, 2.02 (d, J = 11.0
Hz, 1H). GCMS Me 201 (M+). Mp. 198-202 C. 15 EXAMPLE 35 10

"AZATRI CYCLOF 6. 3. 1. 02- 71DODECA- 2( 7) . 3, BXAMPERB3S. 0 HYDROCHLORI DE A) Acetic
acid 1 O-trifl uoroace3%6-aZ&FRICYCIODE 36. 037]ﬂJOﬁECA-ﬁB,d$Cﬁ§,I2N11 ‘ﬂ_))5 trien-4- |
ester 20 1-(4-Acetyl-1 O | , 3, b-trien-|
0-yl)-2,2,2-trifluoro eth&%}# b% 6 =chl or oper oxybenzoi ¢
‘acid (m CPSA) (7. %-Gyane430- mﬂmc)yclo!ﬁ@r@ sltitlidepara(?DﬁSweHQ-ce@Oxyht -aridated-bagl ned

to 40C fop 18staquo®mg, HemhAibl Wdé &indd f GRMoA0 ). fd}ﬁ%&&aﬁﬁiﬂf%@m&&}%

t ted with th | fid

houns Srnet elarTa. S Tk o WAGA Thed g’ Bigp dmingl, Wbkl pnd they i s
Na2CO3 sol ut wamegSo (efigg After M5 tnkisutese fherraatiotiwas cdolegt GlGte@4vith HLO amid )extradasl
or gani ¢ | ayegimvehy\wesied Tﬁ@bngérﬂé Bfer wag l&ﬁ@dJmaw&% éo%éﬂtﬂa@e 16 Sfd é?eugg)

to. afford an ol
@cat!'atrl

6005 (TLC S ?@a@q B0 RSl g solBpEss ssnBedin Py L) andesieg w
cl o 6. 3. 10 026hiatidd €&0Pml, (B415-nmolkand Marméd to300°€t fhattoharsAcat ir€achian whas cooled,
10-trifl Uoroﬁ&?écb’km{lﬂzééﬁdéﬁﬂa&)é&hﬂﬁ Qinyt deef¥fe, f} &gﬁfca.@%ﬁgs vﬁeréwgg At y'

ester - (900 nmol ) was stirred 1 n net and sa ura

aqueous NaH s‘mdutﬁaﬁ‘ﬁ“ dy 5aqyeous tNRCH 4 Soluiony sdried, éN‘T‘HSQBhr@dvveF@ﬂcenVated
‘concent r at edChrdmbtagmphyionh SHi2d) geh daffaxdedia pioddet (80t ngCHE. @6 2mman X (26 Mbthyit hen

dried throu pure
pr oduct 428&‘*%‘&“"554 1@ B 5“5‘%5%%34%?%&?““3#%‘3%‘3“3% Gk
-70 25 Au usfo UlF@fﬂS&O'Fe'm tesh 2ndh gernrstatiegd i9m gnethamolELR tg pravides. 70
(m- 1 H, G;B'Bdl(cm15md)-l)APGImm(erﬂ42t2[(l'd)-r1}3] 84 (m 1H, 3.48 (m 1H, 3.21
(br s, 1 H, 3.16 (br s, 1 H, 3.09(m I H, 2.38 (m. 1 H, 1.97 (d, J =
11.0 Hz, 1 H. C | 0-Azatric clo 6.3.1.027 dodeca-2 7 3 5-trien-4-ol
hydrochl oride 5 2,2, 2-Trifluoro-1-(4-E5XAMPE3410-aza-tricycl o[6.3.1.02

- 7)dodeca-2(7), 3, 5-tri en- 10- y-Ho-rehirioyaeofsdh.o¥iDdbedy nmmol ) was di ssol ved

I n rnethggol / H20 C< s 11 fﬁgé.fmsgﬁ&eg.pghmoh@%%%&t&ﬁﬂ:ém 0. 369 mmol)

-10-aza-tricyclol6.3.1.0°"|dodeca-2(7).3 5-trien-10:-y))-2.2 2-trifluore-

ethanonhe
1-(10-Aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y1)-2,2 2-trifluoro-ethanone (253
mg, 1.0 mmol) and AcCl (0.68 mL, 10 mmo!) were dissolved in DCE (3 mL) and treated with
25  aluminum chioride (AICl3) (667 mg, 5.0 mmol). The resulting yellow mixture was stirred for 30
minutes then poured over ice and saturated agueous NaHCO; solution. After stirring 20
minutes the mixture was extracted with CH,Cl; (3 x 30 mL). The organic layer was dried
through a cotton plug then concentrated to a orange-yellow oit (255 mg, 86%).

30 B)_4-Acetyl-10-aza-tricyclal6.3.1.0%7
butyl ester
1+{4-Acetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7), 3,5-trien-10-yi)-2,2 2-trifluoro-
ethanone (1.3 g, 4.37 mmol) and 37% aqueous NH,OH solution {10 mL) were stirred in
methanol (30 ml) for 3 hours, then concentrated and azeotroped with methanol (2 x 50 mL).
35 (This product could be converted to an HCI salt directly: see the next example.) The resulting
product was stirred in 1,4-dioxane (20 mL) and treated with saturated agueous Na,COs;

dodeca-2(7).3 5-triene-10-

carboxylic acid tern-
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concentrated, diluted with H20 and extracted with CH2CI2 (3 x 20 nlL) then
dried through a cotton plug. Filtration through a Silica Zgelugakstzpgar ovi ded
an oil (10% net hanol t CH2C12) which 10 was treated with 3N HO ethyl acetate
(3 mM-) themoopsrmetrated, dissolved in a mninmmof netha ' S
saturated with Et20 and stirred. After 18 hours the white c;}%ﬁmlﬁﬂgy\a
product was coll ected by fiItration (10 ng, 26%. 'H NMR (400 MHz, CDOD3) 5
7.16 (d, J =8.0 Hz,1%6.80 =2.0Hz, I H, 6.72 (dd, J =
8.0,2.0 Hz, [solfion  mb). To "(amd“%d'fki?uwle'aarbgnate (1:92 958.72 nonahz | AfRHtjrrirR, 32
(m 1 H), 2. 08ufsdtheeactiddwss fristedlwit) H,OABCImUYFextrbdtedlvith SHidIMa*x 30 ml), died-

15,206 (025 g MMRLE il s rmpopgposio g o 136, 1000, (i
PENTADECA- 2. 40%)etiy! scetaterhexengs RqQ©BROCHLORI DE 20 A), | - 4 Acet

yl - 5- hydr axy-10-aza- trlcyclof6 3-1-02' ] dodeca- 2(7) 3.5-trien-10_y 1). 2,2
2- fifluoro-ethang "y .
10-trifl uoroacetyl=t0- qodece : 2 I e-yl
"ester (800 ngy, 2 WMTM‘?ZGMCIQE@M mdgom-a(m Gtr@né-io-eargoxyl?c @bid mentb)tyand
war med to 17@&9.#@90219, dilesJﬁwﬁwl)WaetreatédM&ﬁéx&\@s% 36&@@1 Qﬂy:%E&a{e %@B&ﬁn%‘h&; BodcN

HCl Lyt tract tat d
(Rao90n) | cnididielt et fopediblss G SRS 113 bin Shmdans 1The resifgisolan at o
R 0.75).10 H“m/sat(lww WIRELOGRCEBYeds AflerSi8 hoars tie Vi) crydididedbréduct \Daédd)lecte?d 53
(s, lH) gﬁlﬁﬁnonm mg‘bez?rﬁ (HETNMH‘&@Q rﬁHg%l\‘ -d.%& 53'%5 bE's 5§Hf_0%91 g%l)

_(br s, é J I—?P éég}

= 11.2 Hz 1“14)’ & B’Z‘)zé‘ FFfW)oF Hg 1Hp 3. (hffé:lrz’d)i)laﬁZ”{bFethﬂ)l

- 10 aza- tri g.00l(r 16, 34)12.80(s7 30}, 2dadec 8)22. ﬁz@‘d I<t 1icemz, 118y, cEMBanens ().

1- (4- Acetyl - ﬁu Q%Qﬁ'zy%:' O-matricyclo[6.3.1.02'7] dodeca- 2(7),

3,5-trien-10- - trifluoro-ethanone (190 ny, 0.605 mml),

hydroxyl dfi ne HOI (99 ng, 1.21 nmol) and SOdI um acetate (118 ny, 1.21

nmol ) were conbined in methanol (4 nl) gExaMeR©3§1 nl) and warned 35 to 65C
O

cihyi 71 25 T“%ﬁ@é@%@é&%@

ethyl -71 25 Augu ey, s 9
(Na2SO4), filter eblArelic gk iflugreaceyi-H-aza-trieycly i)
C) 2 2 2-Tri édteror o- 7- Meth |-5-o0xa-6 13- d| azatetrac cIo 9. 3 1.02.10.0

entadecaygS 2, AL8)fadih G LANE Rl PP Rodeca-2(7).3.5-trien-10-y1)-2,2,2-trifluoro-

ethanone (2.5 g, 8.41 mmol) and 3-chloroperoxybenzoic acid (m-CPBA) (7.5 g, 42 mmol)
were stirred in CH,CI; (20 mL) and warmed to 40°C for 18 hburs. The mixture was cooled to
room temperature, then treated with dimethylsulfide (Me,S) (3 mL, 40.8 mmol} and stirred 24
hours. The resulting mixture was poured into ice and saturated aqueous Na,CO, solution

25 (100 mL) then extracted with EtO (4 x 40 mL). The organic layer was washed saturated
aqueous Na;CO, solution (3 x 40 mL) then dried (Na,SO,), filtered and concentrated to afford
an oil (1.83 g, 69%). (TLC ethyl acetate R, 0.80).

B) 2,2.2-Trifluoro-1-(4-hydroxy-10-aza-tricyclo[6.3. 1.0 )dodeca-2(7),3 5-trien-10-yl)-

30 ethanone : .
Acetic acid 10-triflucroacetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-trien-4-y! ester
(900 mg, 2.87 mmol) was stirred in methano! (20 mL) and saturated aqueous NaHCO,
solution (15 mL) for 48 hours. The mixture was concentrated, diluted with H,0 and extracted
~with CH;Cl; (3 x 20 mi) then dried through a cotton plug. Chromatography on Silica gel
35 provided pure product (420 mg, 54%). (TLC 5% methanol/CH,CI; R; 0.44). 'H NMR (400 MHz,
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The above oil,

2,2, 2- trlftuoro | - [ 4- hydr oxy-5- (| - hydr oxyi m no- et hyl ) - 10- &6aAugust 2004
trlcycIOJG 3.1.02, 7] dodeca-2(7),3,5-trien-10-yl]-ethanone (177 ngy, 0.54
.mol ) was n DCE (3 nmL), treated with triethylam ne 2.8
mmol ) and zgg?ui’?p'aﬁhydn de (Ac20) (0.3 nmL, 2.8 mmol) then st éf’%"%d%aﬁ
hours. The reaction was treated with H20 and extracted with 10 et hyl
acetate. The extracts were dried (Na2SO4). filtered and concentrated to a
yellow oi | v 765 (di, I8pI6EWedmi tH)ABBY (n,olks, 437Hn(, 3HiYI3) 84t 1H), Satsqeh, wHY h
60% NaH i n oi f &Ll bl b Quii. | tional 60%
NaH in oil vvaész{lﬁ{zﬁgigﬂcec?q? %hb%ﬂ@‘?ﬁ”%r%hxwrggﬁsh u“?’rHed "hours. The
‘reaction was quenched with H20 (5 nlL) and extracted with 80% et hyl

‘acet at el hexanes (3CK103(kaﬂthlo[é[meOng( )3\bettienasas! heardEtadhidel t h H20 (3 x 20

m), 15 drd ed(Na n t oqr ed to
provi de an oi | (ZJ%S/QQ)T ﬂqolrM et a{%hexa%@gsgﬁgﬁgﬁﬁg?f@g% e 1800}?)

'5- oxa- 613- di eﬁi‘%ﬁ"@t‘? é‘d’cbms 0184 mrY) wap, dissoles immetang/HeO 43/8. §-rldt traated with
hydr ochl or i dena200oM) k402h1@9 ot3ge ﬂ‘ﬁﬁblmﬁdi vﬁﬁﬁ@d ltcb€d°0 For EX 3ia1s€ THE mixture was

2,2,2-Trifluar 0.04.8 cY |
] pent adeca- 2 cﬁﬁ ntrglvt%g(%f ?z‘fgﬁ H’iﬁ’c} vvas co Er‘fé%ot"&e’ttﬁ%’ drigg tE’BH%ﬁnd
This, was tr eaterpolus. tﬁ't@MnHmpu@twmcaeaﬁéplam proyigedhan oil (d@%(!'eﬂhmlf@ﬂkc&hdfhlch
dlt ssol \éed1Aolf tn \ihsrﬁéealeﬂl%h @Nt?ﬁ?e@l yPackliC 3 T@ﬁ?éﬁ&u&éﬁrﬁﬁd\{uxﬂavg@mﬁﬁﬁ}.
stirre er s the e c a was_ col | ec
Fi1trati on ( feetiel WAHE Boh Saided i kB shiffo AR 1S ronilS e unee m@mog .
Hé 7. 630(5 plodd):twaswnbcgd%ﬁltralmn(ﬁﬂ)mg \26%D " SMRIUD] MBz, TDBDE) 5 7.16 ki), 4 =3.08

J =10.5
O NETHIL ore B plog (639200 1 S0l Re020 ks, X BRG] S g0 0 42
30 HYDROCHL ORPSE 24z 3“&219E1*PM_”J444!3F‘¢W&°§Z YH)- AP W5 avg RTG MO B71aMe. 027
DODECA- 2 186 3 308 decFRE HYDROCHLORIDE | - (4
Acetyl -10-aza-tricyclo[6.3.1.02. 7] dodeca-2(7),3,5-trien-10-yl)-2,2,2
trifluoro- ethanone (1.0 g, 3.3 mmol) and di net hyl f or mam de di rret hyI acet al

(DVF-DMVA) (4.0 g, 33.6 nmml) were waEXAMPLE3S 410C for 18 hours. After
cooling, a crystalline 7mETHYI-$-@iXa-sy@DIATATETRBGYCBSIomM* ' gtded Wit h et hyl

acetate (690 ng, 58% -7&@&%@58w%&y%§@mgﬁb30 | 0153 The

above solid,
3- di met hyd%ni no- 14 gyl - ycle[6.3.1 ) 5-4rie 10y
dodeca- 2(7) , iflaotore oﬁb yI) propenone (200 ny, 0. 56 nm)l) was di ssol ved in

ethanol (2 m -) ?a%g%c 5&&9?%%&4&9@'\4&% nfé%?&é‘% ot Qcio%et[g‘%(‘? spg 245 yl egter

met hyl hydrazi ne
. (800 mg, 2.55 mmol) was combined with AIC} (1.0 g, 7.65 mmol) and warmed to 170°C for 2

hours. The mixture was cooled and treated with 1N aqueous HCI solution {20 mL), extracted
25 with ethyl acetate and dried (Na,S0O,). Chromatography affords an oil (190 mg, 24%). (TLC
~ ethyl acetate Ry 0.75). 'H NMR (400 MHz, CDCl;) 5 12.58 (s, 0.5H), 12.52 (s, 0.5H), 7.53 (s.
~ 1H), 6.86 (s, 1H), 4.33 (m, 1H), 3.91 {m, 1H), 3.56 (m, 1H). 3.28 (br s, 1H), 3.24 (br s, 1H),
- 3.14 (m, 1H), 2.35 (m, 1H), 1.97 (brd, J = 11.2 Hz, 1H).

30 B) 2.2 2-Trifluoro-1-J4-hydroxy-5-(1-hydroxyimino-ethyl)-10-aza-tricyclo}6.3.1.0*71-
dodeca-2(7).3,5-trien-10-yll-ethanone
1-{4-Acetyl-5-hydroxy-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7),3,5-trien-10-yl)-2,2,2-
trifiuoro-ethanone (190 mg, 0.605 mmol), hydroxylamine HC! (99 mg, 1.21 mmol) and sodium
acetate (118 mg, 1.21 mmol) were combined in methane! (4 mL) and H,0 (1 mL) and warmed
35 1o 65°C for 18 hours. The mixture was cooled, diluted with H,O and extracted with ethyl
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resulting mxture was warnmed to 70C for 4 hours. The m xture was cool ed,
~diluted with water 5 and extracted with ethyl acetate, dri2sdAgNePaI4) and
concentrated. Chromatography on Silica gel provided a 311 mi xture of
regi oi somrengopgBgdsicts (130 ng, 68% . (TLC 50% et hyl acet at%pﬁélane
0.40). The above oil (130 ng, 0.388 nmol) and Na2COB(s) (82 M3l )
were stirred in methanol (10 m-) and H20 (5 nmL) for 18 hours. After
cooling the reaction was diluted with 10 water, extracted with CH2Cl 2
dried througPgathighwes digd NaiSedntieredrand @QHCEFN&%MMe awallopunii(i i7eegby
chromat ogr aphgasgn Silica gel and concentrated to an oil. The salt was
generated wth 2N HC nethanol, concentrated and recrystallized from
nmet hanol et hyl acetate to prow de a 311 mxture of regioi sonmeric pyrrazoles
(85 my, 58% . (5% LedhainjucDRetiviENaP 1B 2552 PRA-031 % fperadeb?Cl M5
me 336.2 d(mﬂaggg.getraa,e@@m}(at@ 38 4 5 DI CHLCRO 10- AZATRI CYCLO 6.3.1. 0
DODECA-2 7 3 5- TRI

" 1( 4. 5-Di chl or o- 10- a?a W&%ycl"ﬁe %23‘3“6"20'? It dyyeyE-Ohygronyinginprethyh-1092a ) - 2
2 2-trifluor dncyelplﬁéntﬁféldoé@a&éﬂ)ma-tr@anpqngmnorﬁ (177 mag s8N mndl) was Slireed ishem

1950, 72, 62%90% @lnily, (ddled Vil théth;gétﬁuhé’g@ L2 8mifon ang aceticanpvdie (A0) |, )

]dodeca 2(7) -1ri ep r’{ﬁ Uor 0- el NAnons
‘was stirred i %Q?ﬁ“? yed-Bchourse Sk deaiom waEepted withy 4 andyextacted witho| )
The resul i ngthyl aceiate. scrhmbxtmtsme gitied (NaglS©,) Sfilteaadr shd @aggrmatequ ‘yro@t ed

~aqueous NaHS%wh%.%L“&fsg g(xr? hgzir):uust 6&&% é?ﬁ@?gmﬂéa?ﬁd%%arégi e )()(3 r | ed

t hrough a cotton pl fgﬁg 6%
et hyl acet at &% afy SF!'"“Q)"%QTUE Z2gdiignah 682% dyath ingtilgvgsOintsadsiced (33| log)Gar@ the 02- '
dodect;;ltI 2 73 érﬁxtmremeash-’rddeﬂrhmht G‘Ihéﬁ’éacﬁ(in(vﬂas quenched with H 0(5 mL) and %xtracted wlth

- 5-Di chl or o- 1@p@ %@l & n |

2-trifl uor o- et haﬁondg&}/eg{fggr@s%%Beél')m"r@?%?%ﬁs?%syf%w ‘t&asf‘ﬁ‘fw@t 'Héﬁ@ly %02'5'
“and treat'ad #ieh(NReSabditerpd etﬁ cogeeniraterh#pfl phiomaleEepis! teipyovidehan etmo%emhy:
m xture was eegtatetietanes’RO.96pr 4 hours, 30 concentrated to solids, diluted
Wi th H20 and extracted with ethyl acetate (3 x 40 nL). The product was
extracted into IN a ueous HCl solution (2 .x 401rrL‘) whi ch was washed with
ethyl acetate ~'~ 26 18-digzatetracycinlS-t. o '20] Hinentaddia 2Q0R Biettbéren t 0
pH - 10. Pr odbglrocves extracted W th CHZCI2 (3 X 40 mL). flltered t hrough a
cotton pl,yg and c o,an.oil 35 The ail was
di ssol vegal n net hgﬂlﬁﬁggﬁt&g%f Q'Oést gehe in 5%\?'11@? ggt %%Q@%?'%é"ftﬂy"ﬁﬁaﬁﬂa
concent r at edYiaFatairacyAols3H ). 0ed0| renfadeca2 (A6 SHemeans®thahoreneasitomiertadido the
saturated wi fite EABund TS whbiQiésied 2AR43N HCI ethyl acetate (3 mL), concentrated and

dissolved in @ minimum of CH,Cl; which was saturated with hexanes and stirred. After 18
hours the white crystalline product was collected by filtration (18 mg, 13% overall). 'H NMR

25 (400 MHz, DMSO-ds) 6 7.72 (s, 1H), 7.63 (s, 1H), 3.42-2.98 (m, 6H), 2.50 (s, 3H), 2.23 (m,
1H), 2.08 (d, J = 10.5 Hz, 1H). APCI MS m/e 2152 [(M + 1)"}.

EXAMPLE 37
4-(2-METHYL-2H-PYRAZOL-3-Y1 }-10-AZA-TRICYCLOJ6.3.1.0> IDODECA-2(7),3.5-TRIENE
30 HYDROCHLORIDE and 4-{1-METHYL-1H-PYRAZOL-3-YL)-1 0-AZA-
JRICYCLO[6.3.1 ;ﬂDODECA-2(7),335-TR!ENE HYDROCHLORIDE
1-(4-Acetyl-10-aza-tricyclo]6.3.1 .02'7]d0deca-2(7),3.5-tr§en-1 O-yl)-2,2,2-triflucro-
ethanone (1.0 g, 3.3 mmol) and dimethylformamide dimethylacetal (DMF-DMA) (4.0 g, 336
mmol) were warmed to 140°C for 18 hours. After cooling, a crystalline precipitate was filtered
35  and rinsed with ethyl acetate (690 mg, 58%).
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_WD 01/62736 PCT/1BA1/00153 and stirred 18 hours- The product was coll ected
by filtration (210 ng, 45% . (TLC 50% et hyl acet at e/ hexar2®sAugNsB300R,

0.08). 'H NMR (400 M—Iz DVSO-d6) S 7 58 (s. 2H), 3.33-2.97 (m 6H), 2.18
-(m 1H), LWwBdikshzed = 10.5 Hz, 1H).'3C NWMR (100 M—Iz,DIVSOdGé,Eg

141- 02, 130,60 °136. 58. 45.54. 40,55, 38.30. GOMB mle 227, MPRKO0IE] .
283-291 C. 5 EXAVPLE 39 N4, N4-DI M ETHYL-1 0- AZATRICYC L(O 6.3.1.02. 71-
DODECA-2 7 3 5- TRI ENE- 4- SULFONAM DE HYDROCHLORI DE A) 10-Tri f

uor oacet vl - 10- azaThe raboye | sflig, 33-tingdhylaminpdt(ig -afipjoatet-1Diazatieyclig Al odhv| 10

(]:-r] I( g.)(r)l- g; a-t r‘;—'Odeca-Z(T) ,3,5-trien-4- l)-?ropenone (200 mg 0.56 n%nl)?l)e\r\{a_ls c(i)|§so]ved én %th? f’z ?11_ Jor o-
##8% il 353 00 (g B g s (05 k.. Theo

_et hanone (53
mol ) and st rieStﬂtmg mnmresvamummo 70"C‘rfer diours. rhevimistu s beted, \tilitéd wilwater

extract eds W 43 5dekpe, @@;&eta?y %ﬁ%’l’fd f.d d ted to
provi de an 0|I 640 30% et cé)c%%ngtgtég’h%@g%amgéﬂﬁ)g&&%? 15 B) .
N4, N4- Di matQ‘f"y ovf@d 31, mdyre of regxosomenc products (130 mg, 68%). (TLC 50% ethyi
| of 6. 3. 1. 02' atptitedtesaneB R7).48. 5- t f ene- 4- sul f onam de  hydrochl oride 10-Trif

oroacetyl -10-a . triene-4-sulfo

ghl ori dey (320 rzwgme dbﬁm{l?f? vga% &5 %"Qé%ﬂg%% zﬁﬁ"nés ﬁgﬁ'a"‘i')r‘%eégé?f 4
40% Me2NH HZB Methanol ({0 mL) apd HA‘Pt(%mLmr 8 m%sAft%éoqifmﬁweaqna@wemwmwtat ed
and chr ognat agtapbardctenwiBi CHLOR, diell t{digh s3dkorepiny bnca@cﬁ.t:a{t@(dae%e Prodet v%s?’ll)

to provide met hano

(6 n p -) anda%ﬂﬁéé—?y%ﬁ’&@@mﬁgﬁ&% Smcgqeéﬁﬁ@]a%@ﬁ%@m%ga %’ "\'(iﬁgascgﬁﬂ%’éﬁf' r at ed
and  azeot r JfORN G metanplasaprentratediand secrysializedeieam meﬂilgnQYBthymgtam tspmivided i n
get halnol danda 311 emingel of mga?uborﬁéﬁclﬂﬁlrazel febyds rgg fﬁ% E(s(/%éfiaantouémtt@ 3Nh3)ﬁ] 6%50 g
i ssol ved i i ch was saturated w an
stirred 18 hnroF%r p%ﬁ%@oa%%%?{@@?q)e sted by filtration as a white
powder (163 ny, 59% . (TLC 10% nethanol/ CH2CI 2 (NH3) R 0.54). 'H NMR

(data, free base) (400 MHz, CDCI 3) ExxmﬁﬂEém 2H) 7.41 (d, J =8.6 Hz, 1
= 12 5 2 2

’ 3 30 m lP .'. l ‘V
'2")H) ) 69(( 413- bR ATRICY
Mz, CDC13) S

??FVDS e gg%ma Béfoaba@@é &) Thanwﬁeww%,w,em%@ 9&6&5&) 7.68-7. 52

2. 0™y Al el fo godecd b b Dot ) 202 ottt G5

013 H7 BN2 O2 Hhg. 20, m@ol) 985 stteddn SH,CIN(5 ALPand tresteriwitd, IC1 54). (3862 mig, 520 %imdy, 9. 09.
-74 The resulting orange solution was stirred 0.5 hours, poured into saturated agueous NaHSO,
solution (25 mL), exiracted with CH.Cl, (3 x 25 mL), dried through a cotfton piug and
concentrated to an oif (570 mg, 84%) (TLC 50% ethyl acetatethexanes R, 0.62).

25

B) 4,5-dichloro-10-azatricyclof6.3.1.0* Idodeca-2(7).3 S-triene hydrochloride

1-{4,5-Dichloro-10-aza-tricyclo[6.3.1.0>"[dodeca-2(7),3,5-trien-10-y()-2,2,2-trifluoro-
ethanone (570 mg, 1.75 mmoi) was stirred in methanol {25mL) and treated with Na,COa(s) (5
g, 47 mmol) in HO (5 mL). The stimed mixture was warmmed to 70°C for 4 hours,

30 concentrated to solids, diluted with H,O and extracted with ethyl acetate (3 x 40 mL). The
product was extracted into 1N aqueous HCI solution (2 x 40 mL) which was washed with ethyl
acetate then neutralized with saturated aqueous Na,CO, solution to pH~10. Product was
extracted with CH,Cl; (3 x 40 mL), fitered through a cotton plug and concentrated to an oil
(400 mg, 100%).

35 The oil was dissolved in methanol and treated with 3N HCl ethyl acetate (4 mL) and
concentrated, then dissolved in a minimum of methanol and which was saturated with Et,O
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25 August 2004 WD 01/ 62736 PCT/ #B01/ 00153 EXAMPLE 40

441- PYRROLI DI NYLSULFONYL) - 10- AZATRI CYCI O 6 31 .0] DOD ECR52ARusSt ARMENE
HYDROCHLORI DE The pyrrolidi ne anal ogue was prepared from

10-trifl uonp@entdhbs 10- aza- 5

tricyclo[6.3.1.02. 71 dodeca-2(7), 3, 5-tri ene-4-sul fonyl chloride (9¥8%% 0.9
nmmol ) as by substituting pyrroline in the coupling step described in
Exanpl e 39B. The TFA product was isolated as an oil (314 ng, 89%.

Depr ot ecti on aaﬁat"E?Grf\?éPg‘Foﬁh? Brofue wag cellepted by filEatisn 6318 np B5%af (THE $8%aetimhi t e

powder (189 nrBetatéBUanes NG ROGDSELH MVK (465%20!01&%%}&853& (@.Oil-é) 6-55»-@95%4)
oy By oo BB g %o L 1db M O o ool el bp,

3.00 (m 2H) 126.38) 46154, 4DHp, 3m3c930(msmzbmm.ezw)mp ZBBlp919c.72 (m 4H). 13C
NMR (100 WHz, CDC13) 8146.91, 144.08, 136.65, 127. 90, 124.18, 122. 36,
50.43, 47.87, 46.80, 46.63, 42.11, 39.63, 25.10. APCl M5 mle 293 [(M + 1)
1. (data HA salt) 'H NVR (400 MHz, E¥AMEHESIS5 9 78 (br s, NH) 8.1 (br s,
NH) . 7.73 (d, J =1.5 Hz, 1 NN‘-DIMBEHYIdth ATATRIGYELTI6.5.1)87- 1 H), 7.53 (d. J =

8.0 Hz, 1 , 3.39- 3. 0 —llOHZ 1
6,0 1z, 1 1. 339 5 Glokda O] 5 ;AL }7%&%[%4%&.9

CL13H18N202HCI . 11 2pbfaMe SRy Q- S NICYG 3 rd-sUifofB . 08:
‘H, 6. 72; Mo 8chHiahde0 EXAI\/PLE 41 513 Dl AZATETRACYCLO 9.3.1. 02 1.0

_PENTADECA-2 4(8 nd was
prepared foll (()vm) ng (ﬂ?}‘zg\#'%cé@ures Eéé ?gﬁég&ﬁ @)ﬁ%ﬁ—tnﬁl@%ﬂmn%r (?¥sey,
P. M Synt he8¥s2-19y30) %QS@E‘C’ tq eterpsidfonic acidl(Znint.r39- moolhaed stired for 5 minutes.

te ;It g)r/c;g[ g ntﬂe PRturd d?ﬁ?%ﬂcl%@@%éehféc@ﬂ Qntﬂ@m?ladcblgfé}’bﬁe% (ﬁs,ls@b )'t\lﬁﬁér (g%{gy:vm
DVBO- de) 8 18 %‘\{% S “‘d%a'h%ip‘%‘?mg 47%‘8 ‘&Hyp ggonyg% EEB‘F“%‘ ?"eﬂf 10.8)15 (s,
1H), 6.795(s, 1H), 3.41 (d, J = 5.0 Hz, 2H), 3.35-3.13 (m 4H), 2.93 (m .
2H), 2.12 (m | NINDSimb - 1b-Bah R 1.0%dbbeca bs%d@i@s&aﬁan%dd ( M +

1)*]. EXAMPLE 42 106 OXC- 5- - - 30
PEI\FI'ADECA— 2( - TETRAENE HYDROCHLCRI DE ( For. ref erences see Nachman
R J. J. Het Chenf0-TdRoroaceids0nz iy R{6rs.).01 |doderaR({)8.5-triene-4-sulfonyl  chloride

hydr OXy 5- arﬁsﬂ@wsoo Bdindiy wa Sl & '?Hri(ﬁ?mf_)]aﬂe%st@a %u? lm@ M Nﬁh-ne@ (11ﬁ m}) -eth
anone (3 S stirred in o\é %
car bo nyI u(e%gge %?ﬁ‘t"riwe%c‘?ﬂ?ﬁ‘?t?tedéﬁﬁ Mategra 'E?d(ﬂﬁ'@ 'f%rgefl@-q;uéﬁ(f’s

. The m xture e¢thdacetate/beranes Rd, 310 td puovid# anicil (ZSEIRRCY&6) Sbismbaterial was dissolved in
methanol (6 mL) and NHsOH (2 mL) and stirred 18 hours. The mixture was concentrated and
azeotroped from methanc! (3 times) The resulting cil was dissolved in methanol and treated
with 3N HC! ethyl acetate (4 mL), concentrated, dissolved in a minimum of methano! and

25  which was saturated with Et,O and stimed 18 hours. The product was collected by filtration as
a white powder (163 mg, 59%). (TLC 10% methanol/ CH,Cl; {NHa) R, 0.54). 'H NMR (data,
free base) (400 MHz, CDCi3) 5 7.64 (m, 2H), 7.41 (d, J = 8.0 Hz, 1H), 3.30 (m, 2H), 3.20 (d, J
= 12.5 Hz, 2H), 3.07 (dd, J = 12.5,2.2 Hz, 2H), 2.69 (s, 6H), 2.45, (m, 1H), 2.00 (d, J = 11.0
Hz, 1H). °C NMR (100 MHz, CDCl3) § 128,43, 124.16, 122,75, 46.67, 46.55, 42.11, 39 44,

30  37,81. GCMS m/e 266 (M"). (data HCI salt) '"H NMR (400 MHz, DMSO-dg) § 7.68-7.52 (3H),
3.38 (m, 2H), 3.24 (m, 2H), 3.04 (m, 2H), 2.58 (s, 6H), 2.22 (m, 1H), 2.04 (d, J = 11.0 Hz, 1H).
GCMS mv/e 266 (M* ). Anal. Caled. for C13H,aN202HCI C. 51.56; H, 6.32; N, 9.25. Found C,
51.36; H,6.09; N,9.09.
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.35 and washed with 1 N aqueous HCl solution (3 x 10 nL). The organic |ayer
was dri.ed through a cotton plug, concentrated and chronmatasgkapbezdodn
Silica gel (50% et hyl acetate/Hexanes) to -75 25 August 2004 WO 01/62736
PCT/IBOl/O%ﬁ%g gl de an oil (130 ng). This material converted to the
title conpou é/ﬁ he nmet hods described in Exanple 9C. 'H NVRCT/ZBI/0NLSE3,
DVSO-d6) 8 11.78 (s, NH), 9.56 (br s, NH), 7.63 (br s, NH), 7.24 (s, 1H),
7.07 (s,1 H, 3.26 (br s, 2H), 3.16 (brt, J = 9.5 Hz, 1H), 2.93 (br s, 1
H, 2.18 (m 1 H, 1.97 (d, J = 11.0 giameLeld- APCI I\/Srrle 217.2 [(M +

1)j. 5 EXAMPLE 43 6- Bi:gék g Sﬁ ii é3 DI AZATETRACY! 9. 3. .702 0 0~-h
PENTADECA-2 10 3 6 &T l*l:.) 10 AZATRlCYCL 16.3.1.0
2,2,2-Trifluoro-I-(4-hydrox ' RIENF HYDROCHOORIGE 1. 02

7] dodeca- 2(7), 3, 51t CRgmoiind O- ekl 198078 - 6t

a)°P‘Fé %g b de were
converted o t. he f d f owi ng t Proce ures descri 8

“Exanpl e 4 ﬁh@fﬁh o“ﬂrl%al%cb@ e’%“*ﬁug@!fk hlofide (3207 rsg 09, mmal) | as by
"7.36-7. 24 (5|-5).|pstmtl29 pyreqling kd) the&odiﬂing( step deseritedSn Brampléon 3rnaSTHAd roéucrw%g 0
po1 o 1 (s B es aralidns e, durkl perfosicipn o ohn oty bF ot i

3 5- TRI ENE H\%ﬁﬁé@ﬁﬁﬂﬁ 9A513§"19| 856 )o(TiG 1 8% rmettianof CHyChhH4 Ro0.60). IGTMCB@e

and. 5-i odo- 1eﬂwydédetath‘/lﬁex&nék-R,mf65hdﬁ nmnﬂiemzna()!;v%g sk sdHe ﬁH“féJ‘ on,
N EJ Cottrell,

D N : sl B TR R8B Ry s Eod: 335?"‘%%#%3@15@“;0 1R8It S
turni ngs (9. 3iz. H). M(Wﬂfﬂ)) GAIMR (900 Mz CTICk) & ndoyai MSDBTITESGSL@@ﬂ o0l 124,980 a

flame dried Aps36mH0us, apyﬁd;eta@ué%(}ﬂaﬁi@ﬁ%gﬁﬂlﬂs%eﬂp&'ﬁé'nﬁe D8 ﬁHjA@,ﬂq

addi tion funnel Wit netic stirrer

condenser eqiighFat) WA'I’MRA‘“NPZWFOWS&Gdét%?a bri5e NH), aﬁsk(hnasl\&l)ﬂrﬁecﬂ drrd.5

\(Ngr geg)to reﬂ-lzuxd)l?];sslaﬂduemd)aahlﬁmm;vag(dmatalcﬁuz AH$ 33- andmgp 92k ﬂﬂgﬁﬁnzene
S y I t'ion

f unnel vvav*s% c l_ga d €m tﬁ@n“?nt@i‘raf% %Xtu b@” 4%82 {Ug%i @?Pé Ealgd ok °fg,

367 nmmol ) NaOHIGHIZ5ethaneldetidi§7.dh 6 47 38 85 1gF o6 T, 53198; H,6.8H| 8.1por t i ons

(-1 m-) of the intimate mxture were introduced to assist initiation (-4

times). After -15 minutes, the reacti gg i gigi ated (exotherrn, and vapor

condensati on) and heati ng was nai nt a| cessary during the 30
addition of the contents of g H@*feacti on was t hen

mai nt-ai neg at refl ux fOFPENTJADE@Mfztf(é]@ ﬁ#}ér@-ﬁ c%\@aROCHLORIDE
: (The title compound was prepared following the procedures described in Quallich, G.
J;  Momissey, P. M. Synthesis 1993, 51-53, treating  4,5-dinitro-10-aza-
tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl ester as an equivalent to
an ortho fluoro phenyl moiety.) 'H NMR (400 MHz, DMSO-dg) § 10.42 (s, NH), 9.88 (br s,
25 NH), 7.52 (br s, 1H), 7.15 (s, 1H), 6.79 (s, 1H), 3.41 (d, J = 5.0 Hz, 2H), 3.35-3.13 (m, 4H)
2.93 (m, 2H}, 2.12 (m, 1H) 1.95 (d, J = 11.5 Hz, 1H). APCI MS m/e 215.2 {(M + 1)"].

EXAMPLE 42 _

: | 6-0X0-5-OXA-7,13-DIAZATETRACYCLOJ9.3.1.0>°.0*%).

30 PENTADECA-2(10),3,6 8-TETRAENE HYDROCHLORIDE
(For references, see: Nachman, R. J. J. Het. Chem. 1982, 1645} 2,2 2-Trifluoro-1-(4-
hydroxy-5-amino-10-aza-tricyclo[6.3.1.0* Jdodeca-2(7), 3,5-trien-10-yl}-ethanone (317 mg,
1.11 mmol) was stirred in THF (10 mL), treated with carbonyldiimidazole {269 mg, 1.66 mmol)
and warmed to 60°C for 18 hours. The mixture was concentrated, diluted with CH,Cl; (50 mL)
35  and washed with 1N aqueous HCI solution (3 x 10 mL). The organic layer was dried through a
cotton plug, concentrated and chromatographed on Silica ge! (50% ethyl acetate/Hexanes) to
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The reaction was cooled to roomtenperature and quenched with H20 (200 nml -)
fol l owed by aqueous 1 N HCl solution (200 m-) to di ssol veshsusbbidls.
Product was extracted w th hexanes (4 x 150 nlL). The conbi ned organi C

| ayer was Wa@Rf2ydst h saturated aqueous 35 NaHCGB sol ution ( l)d dried
(Na2SCx), filtered through a Silica plug with hexanes rinse gﬁ'ﬂm’“l
concentrated to an oil (70 g). Chromatography on Silica gel eluting with
hexanes provided -76 25 August 2004 WO 01/62736 PCT/1B01/00153 two |l ots
(9.0 and 21. Opigyide \ihi @h(18dmadi ridis paterial rcohvertsd ito the- title Zodipbyist By 1he4m5mbb§.n0-

napht hal ene. gddefibddaix
"~ 4- et hano- na h%-hal eneggﬁ?lﬂC@HmM&dﬁﬁ%%ﬁ'ﬂ%gqﬁi hﬁg'ﬁﬁ%n(g %%7@3 ene
(20 g) and N- FREERAD: A4F Bin Hﬂ%ﬁ@7ﬁawl3€@(b’(ﬂ?*’5§1§(bf1%$rﬁbk)1wle2&3@rsrﬂ-ﬁd in
acetone (90 nkAj (mnH)HREY @18= m.d Hz, Tiel).tAPCs Meame atdefdma 1)g0! uti on of GsO4 .
(0.2 m, 25%m. solution in t-butanol, 0.02 mvl). After 144 hours,
Fl ori SI| ?5 g) and saturated agueous NaHSCB solution (3 nL) were added and
stirred for 112 hour. = The m xture wasEXAMALE43d t hrough a Celite pad and

the filtrate concentrat e®ENZY mqamAzMEﬂi)\wm Apgzpyes fied by

chronat ography on Silicag %A%dﬂé{?(ﬂ 3\@5_ exanes to 100%

ethyl acetate to provide sottu D e 301.1 [(M
-1):j. CL-Benzyl - 32 ?édB'ﬂvwa-x‘&hxdrqxw@rrmodosaza 3910680 dRYdodRER (7). 35 5ndnr | ene

-5-1 odo- 1, 20 3. fo-fisth@vye raad anefiwlraabma@nmmé B&Jv&?&'tgtr%'ﬁ?én eérn,écﬁ.pé?bnamﬂé%e

nol and 15 Et3 BnCI e.v tirre or oet

m.) Zind HO (M8 "F%f&ﬁe"”?k&{? To ¥ Mg &D:881% €63 (5. 1), §.58 29 18),
mmol ). After 0L3&7. M)(ﬁlﬂ,*wfhes Re) 848 (dverez.se-paea; acho (a,n,d_tme R DARESIE @KST
extracted Wty DGE 167 2&5‘}9JW15|TJ‘?HFRE§!‘M§&V %328@? er was washed w th

H2O (4 x 30 m-) until no reaction to starc r was observed,
then with saturat ed aqueous NaCl solution (30 nl). The organi c | ayer was
dried thrttugh a cotton plug 20 and tr &xameLBi4eh benzyl ani n_e (3.16 nm, 29.0

mol ) and stir | nnel .
-Thi's solution \%‘%{%Ng_ gg—éé@%d (O
O nixture of NaHEPGA Iy g 't 5-iq -
addi ti on was M{&d& mxture vvas sti rred W|thout cooI ing for 2
hours. The m xtur 4 at e a sol ution
(100 L) and sti rre((IaE y?@%&' L A?’%'t &f’%’% %ﬁﬁzéﬁ‘éﬁ%&”@ﬁe'é—n&it he
aqueous |4 erCaged. %)Nrﬁ'@fveﬁ ik Hm@HZ@nZ Seg 1876EIN7R3-3M%) conbi ned organic

| ayer was washed witidneSiarh tlfn%ﬁg%dw@ﬂﬂeﬁﬁn Cﬁveé%hhﬁd .RBni(yﬁ%uE*g}{rl(%do%r) in

oS A A Bl L GRS B, SRR W e asied el
NMVR (400 MHz WittZCN3)log apamer, (wagnelic stierCandzefficisntcondBngB -squipped With 3HN, fidw 13
(d, J =8.0 HﬁaﬁterH)TheGﬂaglgwﬁs Qtredng %H}medgto%ﬂw ad%moqabfe ﬂléatiag 'Fkantle. 2,6-

' 25 Difluoro-iodobenzene (0.3 g) was added followed by of 3N EtMgBr in THF (0.3 mL). The
addition funnel was charged with an intimate mixture of cyclopentadiene (24.24 g, 367 mmol)
and 2,6-difiucro-iodobenzene (88.0 g, 367 mmol}. Small portions (-—1 mL) of the intimate
‘mixture were introduced to assist initiation (~4 times). After ~15 minutes, the reaction initiated
(exotherm, and vapor condensation) and heating was maintained as hecessary during the

30 addition of the contents of the addition funnel. The reaction was then maintained at reflux for
~1 hour (no SM by GCMS).

The reaction was cooled to room temperature and quenched with H,0 (200 mL)
followed by aqueous 1N HCI solution {200 mL) to dissolve the solids. 'Product was extracted
with hexanes (4 x 150 mL). The combined organic layer was washed with saturated aqueous

35 NaHCO, solution (150 mL), dried (Na,SO,), filtered through a Sifica plug with hexanes rinse
and concentrated to an oil (70 g). Chromatography on Silica gel eluting with hexanes provided

rr_)
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30 2H), 3.26 (br s, 1 H, 3.21 (br s, 1 H, 3.04 (br d, J = 10.2 Hz,
'2.83 (br d, J =10.2 Hz, 1 H, 2.47 (d, J = 10.0 Hz, | I—|)25ﬂ2ug3©t.‘e(m4J
10.0 Hz, 111) 2.34 (m 1H), 1.72 (d, J = 10.5 Hz, | H. APClI MSrile
.376.0 [(M I?,&)mkz3p [OBen -3- hen -10-aza-tric cI 6.3.1.02'' dodeca 2 7 3
5 triene (For a diScussi on, see: Myaura, N.; Suzuki, A ChehfT/ER)00Eg5
95, 2457-2483.) 35 10- Benzyl - 3-i 0odo-lo-aza- tr| cyclo[6.3.1.02,7
Jdodeca-2(7),3,5-triene (375.3 ng, 1.0 nmol), potassium acetate (785 ny,
8.0 mml ) andwphaay®.bandri2id a)i ehicd 8Gnbained 1 primariypI5)iodver, dihydfo-1,42RetRargH S t

2004 VIO 01/ 6223/ trEShLARASR, b ned in 10/1 ethanol /H20 (5 ). The

m xture was degassed (3 vacuum N2 cycl es). treated with
tetrakis(triphenyl phosphine)pail adi un(0) (57.5 ng, 0.05 mmol) and warmed to
90 C for 18h. Th@) samm,mexmh_@g_g Sehetitinb-rathawné2 3P and extracted with

Et20(3x50 m). .. 1 dr.i ed
(MySO), filtered 5% ﬁcﬁgﬁﬁgtﬁ%ﬁ"ﬁ@aﬁ%ﬁggb I am”r'“‘i‘ﬁ@@“’ﬁg’°%/&""’? TLC
"4%t hyl acet &t @rﬂeia%wowe@ stigpd ‘"@EP%B“%PQ@ ) 8ng KO (13- Plecthis was@ddecea tri ¢
clo 6.3.1. OZSOEM@G)SG‘(T)Z}nE -23yeue sdWytidh @CuinbKl .02 mmol). After 144 hours, Florisil

dod
conver tad i nfod e i %Jebﬁ%ﬁ%f% slion s PhO9EE e Sl slirga con st
Exanpl e 2D. ¢ frim"filme/dﬂ'aﬂ_@t @HQYEZIQE@P Pad ppBihe Mitral:. @DYentratgdtta piodnce areeil
ga)se) ) Sgbl?/gwbnéﬂﬂamﬁem%)na&gﬁpﬂﬁorzaﬁé e(élh% with & graight <§f1he)léfoes t0316(§@’ Cdd.
J = 10.5, 2. 5”@'“‘1 °p’2“"!ﬁa’(|é}n?wi°"ﬂ€’37% fﬂf’&a%ﬂg?ﬁbg’gﬁﬁzﬂ 1 H. APCl M

‘me 236.2 ((M+ 1)+]. (HCI salt) Mp 262-265 C. AnaI Cal cd. for
CLl7H77N. HCI . 1/ 3H2 " e o 3 50; H 6. 77,

N, 5.04 15 EXAMPL] 2(7)3
5- TRI ENE HYDROCHL B?TP%P“EE\GB&'E 36"%2%1331 Bi 27{:‘? a“m*)sanﬁ 027

dodeca- 217 . BNEnG é%mg}lveersermsouslésﬁrwon [d@hlamethane (25 mL) and Hzo (75 mL) then
tricyclo[6. 3tréatéb2v%ih¢6&6ﬁ%e%39e BaPgldd t?s%oé 3Aerr915 hburs hd 1% é&@ﬁa
stirred in an rous I,Eé ‘E}?‘JE’%S é under nitro en an cf:d
dropwi se wi tﬁ“ %&E'i‘ec' 3 =yor ra RCER % ML) n Thes ‘?JQW fes| was
After 10 mi nwashed with HzO Gop3topijl dndrmtreacheéuﬂto&lhmhod:dﬁbdﬂenmd obsemed, acktagith

dropw se. Af eo
NaHOO3 s put e b a5 TR Rl o R SRR 5
m) and ednceltieaied it benzi amine a8 s 2% o) shdistined &5 wipdtes HeR istereedd
extracted wi tofan28ditionNuiieDThisGoterswascidded aver {1 minktls fola) vigofhuelyaaméd auomkd
aqueous basi dC@)‘rﬁ)&urW NaAB®), fi (\M ffgnﬁé"ﬁﬁﬂ)) A ERE tiEd by ARB! S¥dmiRNLE and

extracted w Ff ¥h acetate
comp ete, the mixture was s rred without coohng for2 hours ‘The mixture was quenched with

saturated agueous Na,CQ, solution (100 mL) and stirred for 1 hour, then the layers were

25 separated and the aqueous layer was extracted with CH.Cl; (3 x 50 mL). The combined
organic layer was washed with saturated aqueous NaCl solution (50 mL), dried through a
cotton plug and concentrated. Chromatography on Silica gel provided an oil (6.3 g, 61%).
{TLC 5% ethyl acetate/hexanes R, 0.10). 'H NMR (400 MHz, CDCl;)57.61 (d, J = 8.0 Hz,
1H), 7.28-7.22 (m, 3H), 7.13 (d, J = 8.0 Hz,1H), 6.98-6.94 (m, 3H), 3.58 (AB dd, J = 14.2 Hz,

30  2H), 3.26 (br s, 1RH), 3.21 (br s, 1H), 304(brd J=10.2 Hz, 1H), 2.83 (br d, J = 10.2 Hz, 1H),
2.47 (d, J—100Hz, 1H), 2.39 (d, J = 10.0 Hz, 1H), 2.34 (m, 1H), 1.72 (d, J = 105Hz 1H).
APCIMS m/ke 376.0 (M + 1)’]

II\;

-10-aza-tricyclol6.3.1.0*"|dodeca-2(7),3.5-triene
(For a discussion, see: Miyaura, N.; Suzuki, A. Chem. Rev. 1995, 95, 2457-2483.)

35 1O-Benzyl-3-iodo-10-aza—tricyclo[6.3.1.02'7]dodeca-2(7).3.5-triene (376.3 mg, 1.0 mmol),
potassium acetate (785 mg, 8.0 mmol} and phenyl boronic acid (183 mg, 1.5 mmol) were
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(Na2SO™4) and stripped. Chromatography on Silica gel eluting first with 3%
ethyl .acetate/hexanes to renove non-pol ar conponents, theib Avgust 2004

met hanoVCH2Cl 2 provides the title conpound. (TLC 25% et hyl acet at e/ hexanes
Rf 0. 60). i6253€- Ben 1-3-h dro -10-aza-tricla 6.3.1.02"" - ).
3.5-tri ene%Lgi Bzg:r;\zyl 3- bor oni c g%%?m&g
aci d-10-aza-tricycl o[ 6.3.1.02-'Jdodeca-2(7),3,5-triene (140 ng, 0.48 mol)
dissolved in THE (5 nL) was treated with N nethyl norpholine-N-oxide (64.5
my, 0.48 nmepmbingetinhtlgienal/t-@ é5 mi). fTbe rixtirewas dEgassed 48 va@wmithscycles),

concent r at ed traated wﬁﬁfe@ﬁﬁi(ﬁiﬁﬁé&%ﬂﬁﬁ&pﬁﬂe?&liahﬁﬂ 7. strﬁg st\fhr?l‘éi Qﬁ En a0 éo;'-%

(3t < 7 0a" (e JoL°§RE Rt s cobiey. et iy HeO dpgexige xtfact%wme BB By 1
H), 6.59 (ddThelomgasic Gyar @siashed wih brige B8 nilsdrisd (MY9Q.), Blisdd diborlcenirated 4. 0 -
Hz, -78 2§ Ag&waé aR@MBH\ngéd**@Zgr%@ 4%%%@%%4&% %?‘}8&'3%8’%("25 gfﬁs(n@"% L5

3.06 (br s, 91 (dd
Hz,1H),242(d J:110Hz H, 2.39 (d, J =11.0 Hz, 1 H, 2.23 (m
1 H, 1.65 (d. J & mnm:.mggaaxr@g (6P Wbitech-DE7). 2 8 friche bﬁd%chlohﬁ& 50

3- Hyd | 0- ] d hI i d
20 Benayl - 3 aé?o';‘i HEHEL Shhenyt 0. ﬁé’%g?q%z‘?é%éﬁa?@;é{f% ¢ FTRTEY 160
ng, 0.60 mm‘"gl %W@P‘?L@H PtH‘F'Bgt cppditiops (dshgsdeHdn tﬁxam@ 2Bi IGBd-‘s 10%
Elgscrl :_l)bedm nm&h&ﬁﬂmzﬂ:l%)(NHa)'R, b (dﬁ&orgn!\/lr&dbaGQOH&%Mﬁ (doolmar£, tsher) g‘r 54% 701§7 S

, rs,
1H, 3 33 3@@%?#)" 1"@5‘?‘&“?*“??‘81‘-&“@%"%%%@& = J#0.5,215Hg, 1‘4% 10
1 H), 2.29 (2}133@%’ W.5925 Ha, 1H). Z41 (mO1HiZ1.91(dH) = 108Gz, VS). mmnwz[aewl +
1)*]. (HO smht)1yYiBc satpldp226e 585 °&W@Eucéﬁo#c1ﬁamﬁémole ¥ 1Fg §CLO
6.31.02' 7 LORI DE The t1d ah
pr epar ed b%ﬁg?%"di%gaggﬁléggd i =xanpl es 1I an (23 Ist:rflogo\lljmnt hvvas
2,4,5-tri$| uor obr onobenzene. 'H NMR (400 MHz, CDCI3) 8 7.31 (t, J = 8.5 Hz,
2H) 3 48-3.13 (6H), 2.38 (m 1H), 2.gdaMsless = 11.5 Hz. 1H). APCl MB nle

: HC 3 0 A

196.2 [(M + * : Calcd
C77Hi 1F2N. HCIJB? .“1, il .6--7 RDEGA-2(7).3.50R YDEQCHLORIDE 5 41:

g g % %2 1|0u8f08?° E’&H}i&%@éﬁ%cﬁo{@ 38| @ﬁ]%@ﬁ?iﬁ@ml(%'ﬁgg mmol)
i no- 10- a t\yars Fé) P@%y‘&o‘ﬁxﬁf’:dﬁaé@d ag-(ﬂy) C ugc,!e\.g_nttr,ogwnd treated dropwise with n-
BuLn (3.84 mL of 2.5M solution in hexanes, 9.59 mmol). After 10 minutes, tri-isopropylborate
(4.61 mt, 20.0 mmol) was added dropwise. After ~1/2 hour, the reaction was poured into
saturated aqueous NaHCO; solution, stirred 5 minutes and extracted with ethyi acetate (3 x 50
mL} and concentrated. The residue was dissoived in 30% Et,O/hexanes and extracted with
25 1N NaOH aqueous solution {4 x 50 mL). The combined aqueous basic layer was treated with
concentrated HCI to achieve pH 8 and extracied with ethyl acetate (4 x 25 mi), dried
(Na;S0O,) and stripped. = Chromatography on Silica gel elufing first with 3% ethyl
acetate/hexanes to remove non-polar components, then with 5% methanol/CH,Cl, provides
the titie compound. (TLC 25% ethyi acetate/hexanes R, 0.60).
30 B) 10—Ben_z_\11—3fhvdroxv-1D—aia-trig!cld[s.s.‘[.02"]dodeca-2(71,3_5-triene
10-Benzyl-3-boronic acid-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-riene (140 ‘mg,
0.48 mmol) dissolved in THF (5 mL) was treated with N-methyimorpholine-N-oxide (64.5 mg,
0.48 mmol} and brought to reflux for 1 hour. The reaction was concentrated and
chromatographed on Silica gel to provide product. (TLC 25% éthyl acetate/hexanes R; 0.18).
35 'H NMR (400 MHz, CDCl) & 7.18-7.15 (3H), 7.04 (dd, 3= 8.0,7.0 Hz, 1H), 6.95 (m, 2H), 6.75
 (d, J =7.0 Hz, 1H), 6.59 (dd, J = 8.0,1.0 Hz, 1H), 3.53 (br s, OH), 3.51 (AB d, J = 14.0 Hz,
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25 10-yi)-ethanone and propionyl chloride were converted to the title

“compound fol | owi ng the procedures described in Exanpl e 3®5aheiueo2@sk ei n,

S. W; Danbek, P. J. J. Het Chem 1990, 27, 335. 'H NWR (400 M, CD3CD) 6
764(s (s 1H), 3.48 (d, J = 2.5 Hz, 2H), 3. .0
Hz, ‘g%m(’%g 3.01 (q, J = 7.5 Hz, 2H), 2.45 (m 1H), "F(i'f“'t"ﬂﬂlsﬁ =

115Hz, L 1.42 (t, J =7.5 Hz, 3H). APCl M5 W 229.2 [(M+ 1)1. 30

EXAMPLE 48 6 | SOPROPYL- 5- OXA 7, 13- DI AZATETRACYCLO 9. 3.1.0x"D. 04' 8 -
PE!\ITADECA— 2( 28). 3328dbiBs, THY RAENE d—lYBR@GﬂL(dRLJBEB 813z, 1H), 2.79 (ddd, J = 8.5,1.5,1.5
Trifluoro-1-¢4-Hyds axy, §-aqmm m; r.:wyfb n&ﬁﬂg z&&ﬂinﬂﬁﬂ@% ﬁ@ 5t3 -t

rien- 10-yl)-ethang pﬁ@? i sobut 5 l'ori de wer € convert
conpound f ol I"'S'V\]"Hd\ 3%2&65{,{ S descrl bed in Exanple 47. (TLC 25%

‘et hyl acet at e/ hexanes Rf 0.14). 'H NVR (400 WMHz, CD30D) 8 7.65 (2H), 3.49
' ; ( y

(br s, 2Hy, 3.41
“(d, J = 7.0 Hz, ew-ﬁembi‘rhmw&r%@cwo (

d9 25 August

‘ #r%€111), 1.45

Q™' lgp e]ca-2(7()ﬁ(§-tﬂ§rael t()GOM'qg 0B99- 251
C. EXAMPLE 491mo§1#bsmoAZeﬂIEW@h&&n&uﬁd By thk. RdthodsE68ENERA i Exdrple $0.5H7

9- PENTAENE I z l, 0 11, hexadeca 2
11 35 7 9- %M% %&3’%75‘%3"?[)‘% %g%f ef"t‘?aﬁé%édg(‘sagéd'zo‘ﬂ%t%ﬁ (fef Fod of
Canpbel |, K. 8RHz Sdhasf fers, 1H), 3.33-3,.2548h), 3.0H édnJ S0 HLOUY, 3.69 (86.=112.0 Hz,

1- (4- Am Re- | 11Gy; 228! 19y 8b2kd 43 &.0Az, A ARG 30 Wiy

2,2,2-trifl ugo Q1et h@honei (607 ngl,az hg nnogw\ﬁ)a?sﬁdsl@golivg Cﬁ‘l) %@yp

et hanoI/H20€ Cand treated with Fed 3. 6H20 (800 ng, 2.97 mmol), ZnC 2
(27 mg, 0.20 mmol) in ethanol (2 nl). The m xture was warnmed to 65 C for
15 min., treated with acrolein (0.2 EyampBlsmol) and warnmed to reflux
for 2. 5 hours, The Pl el e b}/ TLC, cool ed and quenched
into sat ur afeddEHHS ‘ TR DHRUPE

2004 WO 01/ 62736 P oig.3.1 0~

L..‘.A

~extractedswith CHR@ memn(peund e 1) pré;)aredrusyemerrganmds de&;ﬁbéd wasxamdsedaﬁu ph H20

and. saturat I}ﬁ@: r of t I
Concentrat i oﬁgﬁ g‘ragyé' " roén%Hﬂf:é%ne h " was doﬁ%ﬁétc@g‘é?gsheéé (im'OSSI% 'Ezg gel
to provi de a2Wled#é181GH)(288(mngH). 27 (d, { TACS 5BaHt ARE MEawe 4962 ealich Rt
0.08). B) 5 (bifirprgs. e1-303CCOAnN Carcd. 1828, (H,0F N . HEM I BASS.aC, 36 58; 13 520/NS.97.

entaene 20 gydnechl of Lde . v 5.6,
20
EXAMPLE 47
6-ETHYL-5-OXA-7 13-DIAZATETRACYCLO[9.3.1.0%1 0*%)
PENTADECA-2(10).3.6 8-TETRAENE HYDROCHLORIDE -
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo]6.3.1.0*"Jdodeca-2(7),3,5-trien-
25 10-yl)-ethanone and propionyl chloride were converted to the title compound foliowing the
procedures described in Example 30 and ‘GoIdstein. S. W,; Dambek, P. J. J. Het. Chem.
1990, 27, 335. 'H NMR (400 MHz, CD;OD) 5 7.64 (s, 1H), 7.62 (s. 1H), 348 (d, 4 = 2.5 Hz,
2H), 3.41 (d, J = 12.0 Hz, 2H), 3.20 (2H), 3.01 (q, J = 7.5 Hz, 2H), 2.45 (m, 1H), 2.17 (d, J =
11.5 Hz, 1H), 1.42 (t, J = 7.5 Hz, 3H). APCIMS m/e 229.2 [(M + 1)'].

30 EXAMPLE 48
6-ISOPROPYL-5-0XA-7,13-DIAZATETRACYCL0}9.3.1.0%1°.0*4}.
PENTADECA-2(10),3,6,8-TETRAENE HYDROCHLORIDE
'2,2,2-Trifluoro-1-{4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0% 7]dodeca-2(7) 3,5-trien-

10—yl)-ethanone and lsobutyryl chloride were converted to the title compound following the

35  procedures described in Example 47. (TLC 25% ethyl acetate/hexanes R, 0.14). 'H NMR
{400 MHz, CD,0D) 5 7.65 (2H), 3.49 (br s, 2H), 3.41 (d, J = 12.0 Hz, 2H), 3.33-3.19 (3H), 2.45
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1- (5, 14-Di azatetracycl o[ 10. 3. 1. 02" .04 9] hexadeca-2(11), 3, 5,7, 9-pentaen-|
0-yl)-2,2, 2- trifluoro-ethanone (94.7 ng, 0.31 muvl) was 26xugest 2094t 0 t he
title conpound using nethods described in Exanple 7 to provide a

crystalline solid S;36 9 mg). 1H NWMR (400 MHz, CD3OD) 5 9.19 (m 2H), 8.33
(s, 1 H,6 vopIe3 8.10 (dd, J = 8.3, 5.6 Hz, 1 H), 3.FcIA#s/06153 H),

3.74 (br 25 s, 1 H), 358(br d, J = 11.4 Hz, 2H), 3.40 (M 2H), 2.50 (m |
H, 2.34 (d, J =11.6 Hz, 1 H. APC Ms W 210.9 [(M+ 1)J; Mp. 260 C

. (dec.); Analm, (| ede (d,or= G187 48, o JG7@ﬂz?e$la APt M5 Rk 2492 (B &9y Found

C 59.69; H 0 EXAMPLE 50 METHY!
14- Dl AZATETRK%? @1’@"332%?%812 .04 H EXADECA- 2 11 3 5 7 9- PENTAENE

HYDROCHLORIDE A L1 - 6-Meth [ -5 | 4-di clo 10.3.1.02. 11. 04
hexadeca-2 11 3 5 7 9- ntaen- 10 MI" uQ

met hod described in ExanpidDliég RAQY - 04

tricyclo[6.3.1. 02 ']dodeca P TE-PENH'RENE(DI PROCALBRIDE ri f | uor o- et hanone

(686 ny, 2.00 MDY - 8Q, 25, ALGUSL, VOO 0235 /00153
reacted with (E)-2* Q4% ‘E' 2‘94 .gg 9 "il

(335.6 ng, 52u2-tdfl uiu-- J;'v _.: hemathed of-Cemnbe N che¥nes. I ;L

| - 514- di azat ehémCsdel ™48 0673gely 02. " . 04 hexadeca- 2 11 357 9- entaene
hydrochl oride 5

12 (6- Met hyl - 5, 14- A 4ETINRYPRREIPEOIR3-4 07 149epr2(D.A. Syipns10:b2 225 arp-

3, 5, 7, 9- pent etbanche (6071 mg,21.98, Al |v:abm«ssmvaatnhaamrma(n3m80n{g mi). 6 Rt wimas

ted t
T L e e e
= 8.5 Hz, YX—& ? é él O ngn an%a(%' with 3qgoleiny (0g2ym.£.97jmmof and warmep tp) |
3.76 (br s, refiuddor 23. holrs( Dhe muxt&irel#;as jaiged compleld,byJTLe, tdoldd &itd q&h&hed3nt38 (M

2H). 3. 01 ( Ssatufrja'aed a&leégs ﬁéﬁcd s@uﬂorﬂ{gg (%:IL? %’hé\%)fm} &Fﬂélfamzfs%xtréa@mth'ﬂipblz

me 225.
C15 H16N2 %I "1&%3‘-\5’0 The 6 &g S?Q'Cé@e’ Has washsd wigh HgO pgd sptyrated aguedsis NeG! sqiyptiog. 22
N. 9.02. EXAMnehHiretl Thwddgh HYL edttonl Hiubl WMYGR&{!EH 3 1ddal2"mD4vhsohlEm9ECA-

Ta- 01 azat et 1o thed oSl S0F g b selohs W TEAE . g g eme

2,2, 2-trifl A5EEERNXAEROBH | owi ng t he rrethod described in Exanpl e 49A,

1- (4- A no- 10- A285) 5 14-Diazatetracyclo[10.3.1.0".0* jhexadeca-2(11).3.5.7.5-pentaene

20  hydrochloride
1-(5,14-Diazatetracyclo]10.3.1.0*".0**|hexadeca-2(11),3,5,7,9-pentaen-10-y1)-2,2,2-

triflucro-ethanone (94.7 mg, 0.31 mmol) was converted to the title compound using methods
described in Example 7 to provide a crystalline solid (36.9 mg). *H NMR (400 MHz, Cb,0D) 5
9.19 (m, 2H), 8.33 (s, 1H), 8.27 (s, 1H), 8.10(dd, J = 8.3, 5.6 Hz, 1H), 3.78 (br s, 1H), 3.74 (br

25 s, 1H), 3.58 (br d, J = 11.4 Hz, 2H), 3.40 (M, 2H), 2.50 (m, 1H), 2.34 {d, J = 11.6 Hz, 1H).
APCI MS m/e 210.8 [(M + 1)°]; M.p. 260 °C (dec.); Anal. Calcd. for CiH4No.2HCE C, 59.38:
H, 5.69; N, 9.89. Found C, 59.69; H, 5.82; N, 9.79.

EXAMPLE 50
6-METHYL-5,14-DIAZATETRACYCLO[10.3.1.0%".0*JHEXADECA.-
30 2(11),3.5.7.9-PENTAENE HYDROCHLORIDE
A)_1-{(6-Methyl-5,14-diazatetracyclo[10.3.1.0*" 0**|hexadeca-2(11) 3.5.7.9-pentaen-
10-yI)-2.2 2-trifluoro-ethanone
Following' the method described in Example 49A, 1-{4-Amino-10-aza-
tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y)-2,2,2-trifluoro-ethanone (686 mg, 2.00 mmol)
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tricyclo[6.3.1. Q27 dodeca-2(7),3,5-trien-10-yf)-2,2,2-trifiuoro-ethanone
(686 ng, 2.00 mml) was reacted with 2-methyl propenal (0.2855August20®@0 nmol )
to provide a yellow oil (94 ny, 15%- 20 (TLC 10% net hanol UCH2CI 2 R1 0. 16).
.B) 7-Meth kg oigzAdkazatetrac clo '10.3.1.02,".04 hexadeca-2 11 3 5 7 9-
entaene hydrochloride PCT/IB01/00153
1-(7-Methyl -5, 14-di azatetracycl o[ 10. 3. 1. 02' ". 04' 9] hexadeca-2(11), 3,5, 7, 9- pe
ntaen- 10- yi)-2,2,2-trifluoro-ethanone (86 ng, 0.27 mol) was converted to
the title comssuerftedgowithgE)-2buteral K2 mLd28T mimod db prvideaygibe of. (686§ ray52P8). a

crystalline §old ds% Lk @cgmgmexgﬂeglﬁﬁ) g}OO MHz, CD30OD) S 9.10 (s, 1 H), 9.00
(s, 1 H, 82(s|l!|), ,376(brs,1H) 3.72 (br s, 1 H,

3.57 (br d, J = 11356-Me disra@Badybor18)1,022.0 Sdecbh1).2548-defaedd) |
2.32 (d, J = H) Apcr_@—Mi*%Ns me 225.0 [(M+ 1 3
7- ETHYL-514- Y a0.3.1.02"" CA- 211 3 5 7 9- PENTAENE

HYDROCHLORI DE A 1-1-(p-Msthyl-5, 514@@@@&1@[10&3 1:11 exadeq@R(11).04.7. hpamatmetd- 2 11
"3 5 7 9- ent 3p12;2,Rrilfligro-8thanbnd(308i h, L@Q@mﬁfcb%@'&@nv@ﬁé& @Whél@ué Elﬁmmaw Q8hng

Fdodecas 2( 7 MBI dBscaBiyn baiipe T 8 Broide B Bstling HOIMGIHE TelodT MR @obemton
-81 25 AugustCDI0Ds 99 i1/ 623634, AT B8l NEN 853 (spaB), 794 (d, 9 8% HE 1H), 3.76 (br
2- et hyl pr Ope@a’m) 973&r@1-1ﬂ)33 §9(HFHDJ Lq4Q H%rﬂw 8185 a2, 90 @1 31y 239 (T4 1690 -

(TLC 75% é{,'?q i

et B A SR I Pl Msmbﬁa?ﬂaztjg‘]-mga%ac f5£0; 4126 Cakd. for

7. 9- Eent aene cdwmzaum B2H0eC 58183 M- 23 W, 2.95. Féurdi @ BauetH, a2pehod.020. 3. 1. 0

1. 049hexadeca-2(11), 3, 5, 7, 9-pentaen-10- yi)-2,2,2-trifluoro-ethanone

(94 nmy, 0.28 mml) was converted to tEXAMPLES1 conpound using nethods

described in Exanpl e 7ZMEPHYI-9YA-ORZATEYRAGYLIO 113 SR ¢ iggaBBEA-  H NVR (400

Mz, CD30D) 8 9.12 (5, 1 Hy, .9 00 ( R yBrdiuigmnE . 8 18 (s, 1 H),

3.76(br s, 1 H, 3.72 (br S TSR EE g RC AR 5 1y 2H), 3.37 (M

2H), 3.085(q, J =AyIg7M 4-digzatg glol10.3:0.0% "D * Y mexs : 1

H), 1.44 (t, 1¢V|F222W;OMPCI MG rVie 239, 1 [(M+ 1)j; Mp 288-291 C

(dec.); Anal. CaIFC'g' for C76Ht§°l§2 %HCI 2Q C,_. 58 36; H, 73; N, 8.51.

Found C, 57.98; H vPRE Bxgmple49A, P Arnint 1097
-trlcyc!o[63‘!0 ]dodeca -2(7).3,5-trien-10-yl)-2,2 2-trifluoro-ethanone (686 mg, 2.00 mmol)

was reacted with 2-methylpropenal (0.25 mL, 3.00 mmo!) to provide a yeliow oil (94 mg, 15%).
20 (TLC 10% methanol/CH,Cl, R, 0.16).

B) 7-Methvi-5,14-diazatetracyclo]10.3.1.0*".0**Jhexadeca-2(11),3,5,7.9-pentaene
hydrochloride ‘
1-{7-Methyt-5, 14-diazatetracyclo[10.3.1.0%"'.0**|hexadeca-2(11),3,5,7.9-pentaen-10-
yl)-2,2,2-trifluoro-ethanone (86 mg, 0.27 mmol) was converted to the title compound using
25 methods desgribed in Example 7 to provide a crystalline sofid (12.6 mg). 'H NMR {400 MHz,
- CD;0D) & 2.10 (s, 1H), 8.00 (s, 1H), 8.22 (s, 1H), 8.20 (s, 1H). 3.76 (br s, 1H), 3.72 (br s, 1H),
357 (brd, J=1156 Hz 2H), 3.39 (M, 2H), 2.71 (s, 3H), 2.48 (m, 1H), 2.32 (d, J = 116 Hz,
1H). APCI MS m/e 225.0 [(M + 1)'].

EXAMPLE 52
30 7-ETHYL-5,14-DIAZATETRACYCLO[10.3.1.0%".0*}JHEXADECA-
2(11).3,5.7,.9-PENTAENE HYDROCHL ORIDE
A) 1-(7-Ethyl-5 14-diazatetracyclof[10.3.1.0*"".0**|hexadeca-2(11).3,5.7.9-pentaen-
10-y1)-2 2 2-trifluoro-ethanone
Following the method desciibed in Example 49A, 1-(4-Amino-10-aza-
35  tricyclo[6.3.1.0*"[dodeca-2(7),3,5-trien-10-yi)-2,2,2-trifluoro-ethanone (686 mg, 2.00 mmol)
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8- METHYL- 514- DI ATATETRACYCLOL10. 3. 1. 02" ". 04' 9) HEXADECA 2 11 3 5 7 9- PENTAENE
HYDROCHLORI DE A) 1- 8-Meth -5 14-diazatetrac clo 10. 3. 1. 0251Audiét 2004
hexadeca-2 11 3 5 7 9- ntaen 10-ylL2 2 2-trifluonrethanone Follow ng the
met hod descwicomez2v3s Exanpl e 49A, 1-(4- Amino-10-aza- PCT/ABOL/G01S3
tricyclo[6.3.1.02-71dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifl uoro- e{ anone
(775 nmg, 2.52 mmol) 20 vvas reacted with 1-buten-3-one (0.32 n, 3.79 mol)
to provide a yell ow oil 529 . TLC 50% et hyl acet at e/ hexanes Rf
0.08). B) 8- wéﬁﬁeﬁ cleg pith 3 Qf@??%&ﬂ%ﬁmfeﬁ ol provle aeherieltd 10 mp118%)5 7
9- ent aene IWId’.B 5% lethyli adetate/hexanes R, 0.32).

1- (8- Methyl -5, 14-di azat etracycl o[ 10 3 1. 02 11 04 Ihexadeca 2(11),3,5,7,9-pe
nt aen- 10- 25 yI) 7-Bthyl5i 1# oy tiol e t A0 hewe (e} ¥ b-paimeonver t ed
to the title mg@aRMsHad usmg rrethods descrlbed in Exarrple 7 to provide a

1510 S Bl AN LA 8 o P,
2H), 3. 58 (bryl)a,z 2triflupto-Ghadene P94) mg.30.28 mimy) Vi) on@er@6 16 she i) conibodi (4Thg 1

E|)7, 1% 3ﬁ (g gﬁatho@@d@scnﬁ?d in ?S%Implé"?atb _Proqgla%dcwsﬁl‘@ Seg @WG?H?Q) %MH%@O Hizst
2004 WO 01/ 6?%5‘8013‘(:9(/14 f‘s‘d'f 0He%(3. ERARAR €. BH). 8.18 (s, 1H), 3.76 (br s, 1H), 3.72 (brs 1H)
514- DI AZATEf BAEYEd)16.13 51Hzoz4)"3@4 (Mrﬁmmﬁ 2=1% &, iH)QzliET

HYDROCHL Gl DE t S Rel,at ed to
met hods descri 8% ﬁ"n) J{‘g§¥|9éi-ﬂ_ﬂ5&$ﬂ ed23bjt[m% @rPeﬁEB'é%sc (deg.).
2048-2056.) 3na. %'%M&MB%W@ &c P36t ByB: Ms8.8% Fountl Q55198; 96 529nMD| )
in THE (100 B4). was treated with Li OHH20 (2.5 g, 106 nmol) and H20 (2 ).
The m xture was brought to reflux-for 4 hours, cooled to roomtenperature

and azeotropically dried from THF (4 EKAMBIESD provide white solids (13.3
9,108 1 CHN S Sabhiwld ok Aot RYE 8P s rarRsBRXGERLS 3

1.02''1d 2(7). 3. 5 TTTeA-T0 TV
] Ogeca G rﬁﬁlé%i{ﬂ-gm—'@ﬂ&'ﬁ%_@ﬂ_ﬁml) in THE (15 ni)

3. 3- Di met’hoxypr opanoi-c aci
was treated w t hALdi{8-Methyidaietidzateadyy £0.08%hes 3BI17)9-skinRiand se

and stirred jQf ggzmmmanmghe resul ti ng yeI I ow soI ut i on was addec
dropvvlsetoawgorous ITred m xture of 13é,g 15

ani no- 10- aza- t ri cjee° \’JI"S 3“"91 Oethadg odReeribed (7 IRmplej efBAL0- 1H4rAMING-10-aka-i f | uo
ro- et hanone (ibytgd)1.0%" Rloderai2)7) 3r5-tidnE1 0)-272, )-trikDsto 2faknat EFsamgeows MatdhCB

sol utiongg2 {hdreadtbd &ith BodleH4-nd 882 mL, 3.79 mmol} to provide a yellow oil. (424 mg, 52%)
(TLC 50% ethyl acetatefhexanes Ry 0.08).

B) 8-Methyl-5.14-diazatetracyclo[10.3.1.0>"".0**|hexadeca-2(11).3.5,7,9-pentaene

hydrochioride
1-(8-Methyl-5, 14-diazatetracycio[10.3.1.0%"".0**jhexadeca-2(11),3,5,7,9-pentaen-10-

25 yi)-2,2,2-trifluoro-ethanone {403 mg, 1.26 mmol) was converted to the title compound using

methods described in Example 7 to provide a crystalline solid (266 mg). 'H NMR (400 MHz,

CD,0D) 8 9.01 (d, J = 5.6 Hz, 1H), 8.49 (s, 1H), 8.22 (s, 1H), 7.97 (d, J = 5.6 Hz, 1H), 3.76 (br

m, 2H}, 3.58 (br d, J = 11.5 Hz, 2H), 3.40 (m, 2H), 3.06 (s, 3H), 2.48 (m, 1H), 2.33 (d, J =11.6
: Hz, 1H). Anal. Caled. for C4sHeN2.2HCILH;O: C, 57.15; H, 6.39; N, 8.89. Found C, 57.43; H,
30 6.44;N,882.
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_reaction mxture was diluted with H20 and extracted with ethyl acetate (3
tinmes). The organic |ayer was washed with brine, dried olxAdnRELEN4
filtered and concentrated to an oil which was purified by chronmat ography
-on Silica gwboi/ee7@¢ ovide a white solid (477 nmg, 62%. (TLC S‘Q‘g@{m%g’ @%%

acet ate/ hexanes Rf 0.37). C 1 514-Diazatetra clo 10.3.1.02" 2 eca-2
11 3 7 9-tetraen-6-one-10- | - 2 2 2-trifiuoro-ethanone

1-(4-(N-3', 3" -Di net hoxy- propi onam de) - 10-aza-tricycl o[ 6.3.1.02,"']dodeca-2(7
), 3, 5-trien- 10-yl)-2,2,2-trifluor E¥MAESde (460 ny, 1.19 mmol) was
treated with trifl uor oackt4d-DIAZATRTRAOYICLO[1B3. eofd et jHEKRDEGR. hour s,

concentrated, diluted wt yer was extracted
e e st *1» %ZTE@I’RQE %Q:Nérnemﬂ%ﬁ BRipeaYer vas extr

“aqueous NaHOOB s# HEE Y PTG 9 oM BaRt ed aqueous NaC solution then
dri eg?,(t)/()hrmsgh a etz topnhmbds G@ﬁtﬁ&é& hattéb@aenafd qar ded aJ Wéd @He:%ojléa@ 8720

. g, aclo

9-tetraen- 6- %ﬁé 26§%)i el dm ro WB’PP@&'%C‘E?E%!‘%?%?W&& 3@98?’6‘["1‘0T§F11Q92"'-

. 04'9] hexade\@ﬁ-tE(al"-]E’)\"-ﬂﬂ'k?o-l‘f?H HED {24 gatPh-remanandlid,Oy(2) mL)2 TRe Bittirk lwas beoughtranone

540 ng, 2
(540 g W@ﬁllx)for\’\ﬁﬁo&@ %&é&@%&npte{lﬁ&aﬁjl'et el &ngﬁ&g dgé&b ﬂﬁwrﬁlﬁﬁ%ﬁef) o

described in l.e vi de e title conp crystalTine
solid (72 ndf “%‘%ﬂ%“efﬁ?d 9400 Mz, CD30D) 8 8.42 (d, J = 8.8 Hz, 1H),
7.90 (s, 01_1 1) , 7 S . 5 - v ! br. s, 1H),

3.56 (br's, IH
-83 25 Augudte =T/ | BOL/ 00153 1H) 2. 23 (d J = 11.6 He,

1H). APCI MS mi e a‘a@mie(tﬂwwrdghaom Bikigd fitndROs it (éﬂte&g) 5.040@bi .rp?hﬁ%s meg%«a;

LN, 2440 iy oy B e A aawésw o, o

72 (11),3.5.7 Tgepmﬂgmilwmmmggeﬁympwuse to a vigorously stirred mixture of 1-(4-
1- ( 6- Chl 18 0-gmirldtOkizazedyelb[s 3010 r]a&dle&)-z(ﬁ}sls 0ién 18-y 22 DRiMAASERaMInd 154D hg!

9-t)entaen QF O hanon
1- ( )5 14- di azz:a}trge%é inc?cfé{ TU éﬂou Bg_tleous NaHCOa soiution (2 mL). After 3 hours the

9Jhexadeca- Z§2Ftign midureywasdilsted Nﬂ%ﬂeﬁiend drpttpd with ethdl-acetate! (8 Gmes)eThaorgartc ( 156
my, 0.49 nmudypr wmﬁm@@mcbm ldie®E¥er RafsD, Tittred 3Ad M@fﬁgtéd% art Bit whith

stlrrlngfor r con ntr resi due was Iuted
i th crog 2 reTESHPronElbBonf 675G ol Bfvide s HAGE sl 4 E R RIBTL61 904 on
(10 mL) it tacpiatq‘lgxaneaﬁc%moz evol ution slowed the m xture was separ ated

and the aqueous Iayer extract ed CHZCI gﬁ 3 ti rres) The organic | ayer was
washed with H2O SBdt-iSgéliazatelaoclefi10.3 L9 a-2¢14}8.7, 9-tetraen-6-one-10-y)-

22 2—tr|ﬂuoro—ethanone

1-(4-(N-3',3"-Dimethoxy-propionamide)-10-aza-tricyclo[6.3.1.0% jdodeca-2(7).3,5-trien-

10-y1)-2,2,2-trifluoro-ethanone (460 mg, 1.19 mmol) was treated with trifluoroacetic acid {4mL})

25 and stirred.‘!a hours, concentrated, diluted with CH,Cl, and H,O. The aqueous layer was

extracted with CH;Ci, (4 times) and the organic layer was washed with saturated agueous

‘NaHCO; solution (40 mL) and saturated aqueous NaCl solution then dried through a cotton
plug. Concentration afforded a yellow sotid (320 mg, 83%).

| D) 5.14-Diazatetracycio[10.3.1.0*".0*lhexadeca-2(11),3.7 9-tetraen-6-one
30 hydrochioride | -

' 1-(5,14-Diazatetracyclo{10.3.1.0*"".0**Jhexadeca-2(11),3,7,9-tetraen-6-one-10-yl)-
2,2, 2-trifluoro-ethanone (540 mg, 2 mmol) was converted to the title compound using methods
described in Example 7 to provide the title compound a pink crystalline solid (72 mg, 71%). ‘H
_ NMR (400 MHz, CD,0D) & 8.42 (d, J = 8.8 Hz, 1H), 7.90 (s, 1H), 7.66 (s, 1H), 6.98 (d, J = 8.8
'35 Hz, 1H), 3.59 {brs, 1H), 3.56 (br s, 1H), 3.49 (dd, J = 12.4, 5.8 Hz, 2H), 3.29 (m, 2H), 2.42 (m,
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t hrough cotton and concentrated to a brown oil (217 ng, 93% . (TLC ethyl
acetate, R 0.3) 1H 15 NMR (400 MHz, 2HCCI3) b 8.03 (d, J 25Audust2Q041 H),
7.83 (s, 1 H, 7.62 (s, 1H),7.35(d,J:85Hz1H),443(m1H)
4.01 (m | (m 1 H, 33229 (m 2H), 3.23 (m 1 H),

2.10 (d, J @?101%2%1 1 H. AP MSme 341.1 [(M+ 1):]. B) E%@l%’%
14-di azatetra clo 10.3.1.02".04' hexadeca-2 11 3 5 7 9- ntaene

. hvdn~chl oride 20 1-(6-Chloro-5, 14-di azatetracycl o[ 10. 3. 1. 021

. 04. 9] hexadecH}22-23§d. 4 =515 K, ﬂ)‘éhﬂﬁ@thw.e 927 (R +21)2-M.pi 00U @ee); AASIOOSICE 26

ng, 0.076 mmbpc NEOPNET ¢ 38,2, | falyeoly) | ods
-descrl bed in ExaMrrgilae@ to provide gttﬁentél%efgsconpggﬂ%qgss%gﬁﬁ% ny,

249% .'H NMR (free base 400 MHz, 2HCCE_§MF8_E%501 (d, J = 8. 1 H, 7.77
(s, 1 H, 7.57 (s, 1M A 45“51‘“@ %gggﬁr s, 1 H, 3.24
(br s, 1 , 3.12 (br4d - : 25 Hz,

oH), 2.419m 1 H), 2.02 (d, ' [(M+ 1)1

EXAMPLE 56 6- MET
5. 7. 9- PENTAEN LG, dA‘nL - Chlor 0- 514-

04' hexadeca-"Z— 1173 aen- 10- 30 garboxyllc acid tert butyl-ester
6- Chl or o- 5, 14- di azh(%vr%%qumsiowo Unexaidoe 26 AE 7 S-tetraen-6-one-10-yi)-

g f) 112) uﬁdS 7, Q—Z?!;ﬁﬁlﬁﬁﬁ%ﬂé%n@%ﬁ&w méﬁmmma)s éeéagaw c@nwggmﬁ Wg,?d L%ﬁ,e}ﬁo
Soop TR 00 SE W e A B gt sorbentBliSy in e, die e s Sivig Wik
PCT / 1801/ 00153'&@2 é13/mihand @Iefulbhtmwdwmﬁam&&amoa Shllstion Q1O mb)am&dﬁﬁmgz 11
357 9- entawge d@; %TM%’IB\‘:& el Fidufd WadYbydrated Eﬁ":!] ﬂéOQHugmsnE d“rf"%t%%

was di ssol ve% 8, Meiha qJB é % under nitrogen_ w

with a soluti 54% 3 ?5: f 898nq Yﬂl“ﬁfé@éﬂ"ﬁdiﬂ'ﬁa@[aﬂ‘!)s%“@e@ﬂacmh@%&faﬁéca-
5 2(11), 3, 5, througheettereandconeentrated tpl mombnd(zumrtg Bath)y (TLEHGT adelaled} RPD.3) G4 33
nol ) in t IR0 [ xt

was )cool gge concégg?ﬂyt%%l@?faegbgggh ié)H%—igg) extH} {bo(é ﬁdh%y%ﬂz ?LgThe
organi c | ayeflZuid. 443 fMBH 46 Entth. A&dmat. 3s?<9l(l1it i 3.23tm, TH)I 2.45 ¢d. tHIr ough

a cotton plug@. 10l <biEKRNUHRARG M8 rd@ 3401 [(12651.nD) . (TLC. 5%
“met hanoi / CH2Cl 2 Rf 0. 55). 10 C 6- Met ho -514-di azatetrac cla 10.3.1.02.".04
hexadeca-2 11 3 5BL& hie: , Biyatye Soge

hydrochloride
20 1-{6-Chloro-5,14-diazatetracyclof10.3.1.0*"".0**Jhexadeca-2(11),3,5,7.9-pentaen-10-
yI)-2,2,2-triflucro-ethanone (26 mg, 0.076 mmol) was converted to the title compound using
methods described in Example 7 to provide the title compound a solid (5.8 mg, 24%). '"H NMR
(free base, 400 MHz, *HCCh) 5 8.01 (d, J = 8.5 Hz, 1H), 7.77 (s. 1H), 7.57 (s, 1H), 7.30 (d, J =
8.5 Hz, 1H), 3.28 (br s, 1H), 3.24 (brs, 1H), 3.12 (br d, J=12.5Hz, 2H), 296 (brd, J = 125
25 Hz, 2H), 2.41 (m, 1H), 2.02 (d, J = 11.6 Hz, 1H). APCI MS m/e 245.1 {M + 1)*].

azatetra cro

EXAMPLE 56
6-METHOXY-5,14-DIAZATETRACYCLO[10.3.1.0*" 0*IHEXADECA-
2(11),3.5 7,9-PENTAENE HYDROCHLORIDE

A) 6-Chioro-5,14-diazatetracycio[10.3.1.0%".0**|hexadeca 2(11) 3.5,7 9-pentaen-10-

-30  carboxylic acid tert-butyl ester
' 6-Chloro-5,14-diazatetracyclo] 10.3.1.0>"".0**Jhexadeca-2(11),3,5,7,9-pentaene (2.82
g. 11.53 mmol) was converied into the title compound as described in Example 12 A to
provide a brown oil (3.55 g, 89%). (TLC: 5% methanol/CH,Cl,, R 0.37).




.6- Met hoxy- 5, 14-di azatetracycl o[ 10.3. 1. 027A"9] hexadeca-2(11). 3, 5,7,

"9- pent aen- 10- carboxylic acid tert-butyl ester (138 ny, O%JAugthO(ims

di ssolved in trifluoroacetic acid (4 nL) brought to reflux for 4 hours.

. The m xt ur wowigs2esol ed and concentrated to an oil which 15 v*%s‘.{@ %‘ﬁsyed in
ethyl acetate and treated wwth 3N HCl/ethyl acetate (1 nl). P
concentration the residue was recrystal lized from nmet hanol /di ethyl ether to
provi de a bei ge SO|Id (51 nmg, 6% "H NIVR §400 MHz, CD30CD) 8 8.77 (d, J =
9.5 Hz, 1 H). 8. Bl §Methoxy: 14-glax glo[18 210 Bestadeca (1) 8 57 S4Fentdent) ,

4.30 (5, 3H10-cArbBlyiit Bid frt-bhderer 3. 61 (br's TH, 3,50 (40, 3=124, 3.8
Hz, 2H). 3.29 ‘Eﬁ—bﬁ?— L3 = 1 H. APCI MB
m e 2201. 2 20 [EWSE%HM?QHK% .H@w@%ﬁa'v%'ﬁ%%mazw ol th@f yltroqe;Du@h stiging

‘met hanol ( NiE8Y/ el withRfa oBE89n of ERANBIED, HirdigzatabibERIoH DB A2 PG hSxadeca-
14- DI AZA'EETEMY%@Ql&nﬁeﬂ-1 @-3arbo gcﬂ"%%éer%ﬂ]e]m? 3. :§37m%1o§>§'l\|§1A%aBt§ G o4

_HYDROCHLORI ﬁ) %b Ct:t} [0 g, | azatetra clo
hexadeca- 2 gng bepught o, eefiuy, far 18 th’S Theymixtuse was eqolpgy ernsemteatasih eated with
- 3-Fl uor o- 10+a@and lexttaptﬁldo{ﬂﬁ @H,ClL, %e?drgafdxdiamu%é Wasibdowithl saftifdtedRECCSUNNGEH t ed

to 1 -(3- Fhu®Mertd-thagt ' E&ﬁh%lﬁget - rfertlate%ogoe%ﬁn I(E@G’r%rng) 7{;{11.8 rﬁJ,/o yh)

222tr|fluoro- g(eoo%% escribed i

pr oduct was MR cribed in Exanpl e 7B. The resulting mxture of

nitratedqpr oduct 330558 N xa then 30 converted

toachloroqumo' 2 hedddinzatetacyclollg 2 ] Recasil 1k ad S-nanlaanet s

wer e separh!%l@&ol um chromat ography on si I I ca gel to provi de the title

conpound. (TLC th’em@g -@e&ﬁk&&&élbﬁﬁg%g"oﬁﬁh&a&gé-291f§?,§§ Cﬁ%ﬂ%‘éﬁﬁozom Vo
§c

01162736 PCT B0 c/z?c? fluoro-

0-1
10. 3. 1. 02. exad ;5’"32‘ ‘ﬁe’é‘% Faghs 41 Mmmebrwes Gizsolyech ingtpifiypeoacetic acid (4
1- (6- Chl or omiDbiought & Bfigufori# agmefneanymrwascboaiea 202 ‘tancedtrA¢d @ mdRiGahicH 11)

3,5.7, 95 p@né amaondd W )eﬂ'gvb Acetatb! brld #o4ifa SHRASRGCIMET SRAME" HE%hih C Atter
6-chloro-1 0-fl é.

di azat et racyé'lcﬁrtbfé‘"? 4 rﬁ?"‘fl‘”ﬁﬂ‘@'}‘ﬂ%‘?&ﬂé’@ﬁ‘ metianoldiethyl pther i provide @ tejoe

‘met hods deseelid ESdng. 126%).dHINMR 00 MHZ, SIVROI)4A077NbIZ) = EBGIz3 I HE 881 éﬁm dvbgoJ
8.5, 1.5 Hz 8 4 rs, |
M. 316 (bt WHZ(@%@S '-%dy") 5308 5, 3.9 ¢ {156, 1“’5*"9]‘“ ot §

12.8, 2.5, ?‘gar%“ z. 2H). 32?‘8'52'(%8&4 (9, tH) 224(d, 2-5162H%1Ht APQI-IMS en312m

1H), 2.08 (kW +)'% MA.280, (barkens), BY5 °El(devly; (WEC:A68 rhéthdnol (AL)ACHIBI 6% i03ds) Was
converted to the title conpourid as described 10 in Exanple 7C. EXAMPLE 58
: EXAMPLE 57

6-CHLORO-10-FL UORQ-5,14-DIAZATETRACYCLO[10.3.1.0%"" 0**)HEXADECA-

2(11).3,5.7. 9-PENTAENE HYDROCHLORIDE

A) _1-{6-Chloro-10-fluoro-5,14-diazatetracyclo[10.3.1.0*"" 0*Hhexadeca-2(11).3,5.7.6-
25 pentaen-10-yl)-2 2 2-trifluocro-ethanone

3-Fluoro-10-aza-fricyclof6.3.1.0%"}-dodeca-2(7),3,5-friene  was converted to 1-(3-
Fluoro-10—aza-tn'cyclo[6.3.1.02'7]-dodeca-2(7),3,5-trien-10—yl)-2.2.2-tﬁﬂuoro-emanone by the
methods described in Example 7A. This product was nitrated as described in Example 7B.
The resulting mixture of nitrated products was reduced as described in Example 8, then

30 converted to a chloroquinoline as described in Examples 54 and 55. These products were

separated by column chromatography on silica gel to provide the titte compound. (TLC: 50%
ethyl acetate/hexanes , R, 0. 50)
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5 8, 14- TRI AZATETRACYCLOF 10. 3. 1. 021' . 0" 491HEXADECA-

2(11).3.7.9- TETRAEN- 6- ONE HYDROCHLORIDE A) | - 5 8 14-Tri s2scAwgusb2@l4o
10.3.1.0".04" hexadeca-2 11 3 7 9-tetraen-6-on-10- 15

yl)-2,2. 2- et hanone

1- (4, 5-Di atrﬁ%giﬁgsgza tricyclo[6.3.1.02" ']dodeca-2(7), PCTAB01/00153

3,5-trien-10-yi)-2,2,2-trifluoro- ethanone (536 ng, 1.88 mml) was stirred
in ethanol (4 m). ThIS m xture vvastreated W th
met hyl - 2- hydr oxy| B &rftidue t@-fimpred ad-diafdlet@0R Tihekadeenpl 1313 570d at 70

Cfor 2.5 h&ﬂ.ra}ge];ﬁoghﬁﬁgglon was cool ed to roomterrperature and
concentr at ed: urarion met hanol and filitration provided |ight
- yel l ow sol i ds (33HChigmelp-fup "1’1‘_5@41‘13‘3?5%?%%{?{6@ ?G:IQZCPZ Ihexpderas2i)1),8)5.7:8-8.

14- Tri azat et pentacat10-yh<®,2R-fhiflizo-sthébnB e X ade Cc acchvddedd 1o 9- teeclhlo?&ma-ﬁud?&SM-

/%41 8 By A oo el A g
mol ) was coﬁXP@!ﬂee'(PtH 400 MHz, CRGWAERAP (8. 4 785 KeHaotd. 886 (. ie’i5 Ha,

Exggpl e 7% t eH)PT.0¥ (] aHR 3tyzqm, 3R}, 306 (B, M), 346‘@1 JHIMNR éAQOz 2%7 JQEO) 5
TACTRR WhiT L fegh PO NEA RN A A

= 12.0 Hz, 1H1H)1H) APYS mfsmnghz n{-a(tMahwasx)apverWﬂpz the 8tts cc(mtmuhdaas)iescﬁﬁe(al C
(dec.); QJLQ,,E;QS(@;@CI 2/ met hanol (NH3), Rf 0.10). 30 EXAMPLE 59 10- AZA
TRI CYCLO 6. 3. 1. 02 71DCDECA—2(7) 3, 5- TRENE TOSYLATE A)

3-N-Benzvl -2, 3, 4. 5-tetrahy4ro-1,5- rretmnm_ﬁldw benzazeai ne A stream of
ozone was bubbled thro Q bomadi ene
(14d|hydrol4rretharrbl‘ra' ent) in 80 nL
of nmethanol at 35 -78 C & bl ue col or, ozone

generation was stggm,aﬁmate@a@wgu’s’f o?ﬂﬂﬁadé& ﬂﬁh%i@ﬁeﬂ%@]ﬂﬁkﬁQd 00153
~anot her f§wm g3 &QQ!!;H%Q oxygen was bubbl ed throug Ive mnutes to
di spel t he the solution was purged with nitrogen for 20
'to 40 ninutes to HéSkigeinatie-apaisicylnff. 31.p 0 Hoders-2(N3 Setobat 1@-ph-22i 2omifluees  added

0.199 g of Shhapbed {586 MgD .88 ek wasDRied VA etiinol (\Aﬁmgh’ms h.ﬁ&%%d@wated%ﬂm

el of ych panre OB SeeE sl p Y remdEPan apB B0L Eie 28 0

ozoni de was hoeGucBre taoatsnevasl gooledi totrpom AgnBlatatenandesoncentraterid d¥ituratioa witd. 798

g of 5%z atrhélhtmolé?ﬂﬁﬁ@ﬁ ovided lidrd yaildW solidd (353 thgSSHeb)Y T80 9o Wasthahd cro the
reaction m dp at 0 C&?gl I owe%rayby §°b7{m_ (?1(ca be)ngyl amne (28.1 ﬂ'ﬁﬂ ,

1.0 equivale nd 0.561 nL of 96% formc acid

B) 5.8,14-Triazatetracyclo[10.3.1.0%"".0**lhexadeca-2(11),3.7 9-tetraen-6-one
“hydrochloride

1-{5,8,14-Triazatetracyclo[10.3.1.0>"".0**|hexadeca-2(11),3,7,9-tetraen-6-on-10-yl)-

25 2,2 2-trifivoro-ethanone (145 mg, 0.45 mmol) was converted to the title compound by the

methods described in Example 7C to provide a brown solid (26 mg, 46%). 'H NMR (400 MHz,
D;0) & 7.94 (s, 1), 7.58 (s, 1H), 7.18 (s, 1H), 3.39 (br s, 2H), 3.28 (br d, J = 12.5 Hz, 1H),
3.12 (brd, J = 12.5 Hz, 1H), 2.29 (m, 1H), 1.99(d, J = 12.0 Hz, 1H). APCI MS m/e 228.2 [(M +
1)"); M.p. 296, (darkens), 310 °C (dec.); (TLC: 10% CH,Cl/methanol(NH;), R, 0.10).

J

30 : EXAMPLE 59
10-AZA-TRICYCLOI6.3.1.0*"|DODECA-2(7).3.5-TRIENE TOSYLATE
A 3-N—Beny!-2,3,4 S-tefrahydro-1 5-methano-1H-3-benzazepine
A stream of ozone was bubbled through a solution of 4.00 g of benzonorbornadiene
(1,4-dihydro-1,4-methanonaphthalene) (28.1 mmol, 1.0 equivalent) in 80 mL of methanol at
35 -78°C. Once the solution developed a blue color, ozone generation was stopped after
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(14.0 mmtl, 0.50 equivalent). The systemwas repressurized to 50 psi of
hydrogen and 10 allowed to warmto room tenperature. After2d/Aumet&l04 he
reaction m xture was renoved from the reactor and filtered through a pad
-of Celite, wimgigags W th 20 nL of nethanol. This reaction ?e%é re was used
in the next step (Exanple 59B). but isolation of the inter ' V23
carried out as follows: the filtrate was concentrated in vacuo and
partitioned between 40 nL of methylene chloride and 30 niL of a saturated
aqueous sol uendherdew Siyiea ane teh oxygerewas hubbled troughdursive mjmutesia slispultthabled

W t h anot her cglér. ntheﬁfmenﬁlthi% WBQ &B&@MW&H@BQQP%‘ Aberqm QWH&gﬁée%XErtﬁemr €

dried over anhydro ate centrated resi
_dissolved i ﬁni/tt?" ulso # sﬁ@ﬁ%‘n‘%’?‘ e’i"ﬁ?‘? Oéggtga?fes%ri’&“ﬁﬁ%%&afmﬁoﬁg’h“@t BY ug
of silica geweigahd. 0@31 gnmolc dxifd nequivaient) The dystetr atae, pdskieated twi Gedrpgand

\(Aﬁ]s ;)E'; ai geggﬁgsﬁged)tdm(&,azﬂhﬂr 8 %nd réﬂu%mar(n%g()(o%te%gg}rezgj ?t%ez ég

(d. J =9.5 f&F g“"i Mas ’92’%&9/" cgiptete 4‘”9""54%96 '“EW}eHz 2n-pddionabp. 798 g af 5% plannuml (d,
J = 10. 0 Hz, on garbgn (0812 m@nol} 0907 equivalenti wes dddedite tHearaartidn i SITZRY @b t 0S

late A pr s sy goymcsfq;enmémﬁéﬂqzbq%qmw 4o éc{aﬁz,g@g&%ﬁd 0561 mL, of 96% formie,acith) o

3-N-benzyl t rah enzazepi ne

59A pri or to( \ﬂx?r ﬁ?U’B; & eﬂB‘U"’“ﬁ'l‘;t’ off h?ré!‘i‘?é‘hé‘fas repyesspgzadnte t'rf?eaf’zltﬁh‘ dwdrogect ende  was

added 3. 7@ galboiveq it wirmeo ewt tbapératumc IﬁtﬁeMHthdﬁ@ie@ct(oﬁ%lﬁu refovéd from

equi val ent) ar bo 0% by

wei ght (0. 70@%%%’?%8%3%” %9'8/‘?9@8’1} ég{i ¢ %d‘ﬁ'ge%é’@ fn‘?ﬁ‘? g B L

 psi of hydro’&é?f"’ﬁﬁ'ﬂ’“i‘l’éa’faéd‘s%'" tagnext s Pt(@Fa"PFE%lﬁﬁigblﬂdﬂOlaﬂﬁn hbthe sntermediaeact or
V\Olgls cool ed twas coiedtcatEekliwss Be filrae Wae@eﬁﬁeaﬁatednm@auﬁﬁadmnfnbkéﬁéﬁﬁe&w hygough

ite, was concentra i n vacuo

and stri pe gljn ggf rWé%'Q gﬁc%_elnd]; Enﬁ‘oof'? % aq‘l'%oé'srsglg Yo pLs 9@&"‘ FaBatsstheed in

32 nL E i SHYPOHSIHET WWH@&!‘@H’ ar@theo'SOGnL Thmethenathlosidé; e combivesl cagbrlied 16

rrtL of heXanaawdwérhﬂned@ﬁﬂéﬁhyd}eus%bHU?lsﬂlfeté\aﬁd a:lnl:é\%ﬂ%fédttﬁe %sib‘tﬁﬁe)ﬁragpeéow%t h

stirring [ re stirred rature

hours. The V\%SI:OZ%E r':>fr gtgF %a%?béy £ c?%?tSraé'a PRREF dv‘f°é'8'? P’@Q \9g sicas gel; a"‘{ oy of

t he tosyl at ecog?aﬁf%mw the fitrate.3he titlercompennd-wiasbtainedasan| W%%gni&%)epﬂ-lrnMR

tosyl at e; nqm@ﬁui&?ﬁé@%@zz-ﬁd\{wm)‘l@%WJ @@3—93%) §V§(§%S| % Zn 9 HZ

7.4
3 30 (bs230 2@'6 éggl%’ {a”ﬁlj"i’zég”qf’ 2151)” EHhéH%ézg(ms )257Mftgdstwémm V\D
01/ 62736 PCTH)BOL/ 00153 3H), 2.40-2.35 (m 1H), 2.08 (d, J = 11.2 Hz, 1H);
' 3C NVR (100 MHz, CD30D) ,5 140. 8 140 5, 139.1, 127 2 127.2. 124.3,
122.3, 45.1, 39, B3 202 : dosvREGD1 2958, 2822.

2758, 2719, 2683,A ﬁbﬁalféure 26&{& w'bQQéiar é@%h tﬂé%ﬁbdelﬁm;ﬁenﬁjf]@§4 shotrahydrd 33
1259, 1228, d&éﬂ?%l% %Z&zaz]e?sﬁg {from 1éxa’mpi]'e1'a?9% prior % WOrF('up; i 1 00 mL o? r:}"lgthar?oz © To 847,

829, 818, 8
25

the reaction mixiure was added 3.74 g of p-toluenesuifonic acid monchydrate (19.7 mmot, 0.7
equivalent) and 0.986 g of 20% paliadium hydroxide on carbon, 50% wet by weight (0.703
mmol, 0.025 equivalent). The reactor was pressurized to 50 psi of hydrogen and heated to
40°C. After heating for 15 hours the reactor was cooled to room temperature. The reaction
 mixture was filtered through Celite, washing with methanol. The filtrate was concentrated in

30 vacuo and stripped down from 20 mL of isopropanol. The residue ;vas redissolved in 32 mL
of isopropano! and heated to 70 °C. To the hot solution was added 16 mL of hexane and the
resulting solution was allowed to slowly cool with stirring. Crystals formed and were stirred at

room temperature for 12 hours. The white crystals were filtered and dried io give 265 g
(28%) of the tosylate salt of 2,3,4,5-tetrahydro-1.5¥methano-1 H-3-benzazepine tosylate; mp:

35 207-208 °C; 'H NMR (400 MHz, CD,0D): 5 7.69 (d, J = 7.9 Hz, 2H), 7.43-7.32 (m, 4H), 7.23
{d, J=7.9 Hz, 2H), 3.37 (d, J = 11.2 Hz, 4H), 3.30 (bs, 2H), 3.15 (d, J = 12.4 Hz, 2H), 2.36 (s,
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5 492; Anal. Called for C8H2ING3S: C, 65.23; H 6.39; N 4.23; Found: C,
65.05; 'H, 6.48; N, 4.26. EXAVMPLE 60 10- AZA- TRI CYCLO 6. 3. 2S0udusXIECA- 2 7
3 5-TRIENE TOSYLATE A) 3-Oxo-indan-1l-carbo lic acid nethyl ester 10 A
solution of 10.0 g of 3-o0xo0-indan-1-carboxylic acid (56.8 nmol, 1.0

equi val ent W@QAH62786 25 nl. of concentrated sulfuric acid in 20protassi/essshanol
was heated to a reflux for 4 hours. The reaction m xture was then cool ed
to roomtenperature and diluted with 100 nL of nethyl- tert-butyl alcohol.

Sodi um bl car RO o 2a T 10288 bl £34 o) ) T i Dob ek TeSof R ERE
sodi um chl or i14@5.1538% 18T 2.0127.2T 124, Hrigadi 46.1.895 3REs18T; IR ¢KBry em™ o A488( BOLIS
sodi um sul f abgsgE2x ONSE D T bEw3, zsﬁhemwdzs 0 *é‘f"h% Mi%@'ﬁégzﬁfﬁl)'\z/;%zs}o 0

white solid 0 (

MHz, CDCl 3): 12 1%& 3% 1%6 Mar. ,4;192 ‘%} 10?’86%45?514 $76. %769%?2,31&_%1, 62
(t. J = 756 48% Aml. H)alcd?fomﬂml(lﬁNOaB €, B5@3:HH, 6.39;HY,,4.28; POurddd, 65105: 13 .6048: B, 4
Mz, 1 H), 3.%6g(s, 3H), 3.13 (dd, J = 19.1, 3.4 Hz, 1 H), 2.86 (dd. J =
19.1, 8.0 Hz, 1H): "C NVR (100 MHz, CD30D): 8 204.4, 20 172.5, 151.3,
136.5, 135.2, 129.1, 126.7, 124.1, 52gSampBe8o 39.7. IR (neat, cmi): 2954,

1710, 1602, 1462, 1@%&%@%&%@0E&9{%3&}Q%%&M}844 1014,

986, 881, 837, 760,
3-Cyano-3-tri rreth <= g8k¢fi ¢ acid nmethyl ester To a

sol ution1pf 3.80 @ ﬂumﬁm%lﬁ@hhxﬂlc%idqsd@ﬁml 1%&:{?1&3!@3{93:%

T 102" o 28 U BBkl AL S Ao Rasiis srelor redbons . 47
mL of trimet Mje eacion Wémmﬂ(eﬂsvo@edmcgm tenperabye anddiletet Wwith Totemt efvaethan
m xture was Raaiugtlabéhob Orte orgdnicolMdH Was \Hkﬁe& ﬁﬁé\etvlrr@rbo% Xhey fanmgd g&l.%bit%

uene an

cooled to roo d diluted
sat ur at ed é&gp%%m%?ﬁ%‘%gﬁr%ﬁaf%w%éﬂL ‘ﬁ a Apiprated aapgqus $gdivm €higTida ur e
for 1 hodf tmuﬂoayéhsomem@aw vasdredibwed anfiidepus Isgdiom sulfateyid coacentatedetheni t h

anot her 8 .yl compbicintiAled 418 e SAHHOR cdicbRaAN 0% 5 OHS D by bemed

by 8 nmL of a, saturated ueous sodi um ch ani c 'Ia er

was dried ovefNURHE Qﬂ"ﬂﬂé V- - A AT E8 4120 1 Do AER I8t ¥ 5(76cH4. AHY 468 8. ¢ 5 7 ve
3-I c%/gngl3 t Hz, rrm)hlyhf]{tl .aﬁyl&)DW?Hg]dWQdddQﬁSW)B{.: Kz, a6, B. 76506 ), £98 @fd, S ag
Ol a r 1 L ne
o1 (508 0,12 he EOF S0l 79 SHRRITE 4L b GBERRRRCPATD): R

CDCl 3) : Rfmj 2.5, ééhﬁrmé 1354 129. 5@2§m 124K9). 529, 438, B3 BIR {neat3dd) ). 2054417188 25

August 2004 ’i@20ide@2‘74%§ ﬁ@'s’%@hb@f)]@@s (1%38 4092 io& 'rﬁi1-4 éas“'hm 837 $s6,%86.3H) -
3.01 (dd, J5801§383 7.5 Hz, lH), 9 (dd,

B) 3-Cyano-3-trimethylsilanyloxy-indan-1-carboxylic acid methyl ester
To a solution of 3.80 g of 3-oxo-indan-1-carboxylic acid methyi ester (20.0 mmol, 1
25  equivalent) in 6 mt of toluene and 2 mL of acetonitrile was added 192 mg of zinc iodide (0.600
mmel, 0.03 equivalent) foliowed by 3.47 mL of 'trimethylsilyl cyanide (26.0 mmol, 1.3
equivalent). The reaction mixture was heated to 50 °C for 5 hours. The reaction mixture was
then cooled to room temperature and diluted with 12 mL of toluene and 8 mL of a saturated
aqueous sodium bicarbonate solution. After stirring the mixture for 1 hour the layers were
30 separated. The organic layer was washed with another 8 mL of a saturated agueous sodium
bicarbonate solution followed by 8 mL of a saturated aqueous sodium chloride solution. The
organic layer was dried over anhydrous sodium sulfate and concentrated in vacuo to give 3-
cyano-3-trimethylsilanyloxy-indan-1-carboxylic acid methy! ester as an oil (5;61 g, 97%). The
silylated cyanohydrin title compound was obtained as a mixture of two diastereomers in a 2:1
35 ratio: "H NMR (400 MHz, CDCly): {major isomer) & 7.54-7.50 {m, 1H), 7.42-7.38 (m, 3H), 4.14
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1 H, 0.26 (s 9H); (mnor isomer) S 7.59-7.55 (m 1 H), 7.48-7.44 (m 3H),
"4.29 (t, J = 7.5 Hz, 1H), 3.78 (s, 3H), 3.03 (dd, J = 125Augist2084, 1 H),
2.70 (dd, J = 13.7, 7.5 Hz, 1 H), 0.14 (s, 9H); 73C NWR (100 MHz, CDCl 3):
. (unassi gne 3, 172.0, 142 3, 142.1 140 1, 138.8. 130,8, 5 130.5,
129. 1, 1286%'?%5'%%6, 125.6, 124.7, 124.3. 120.8. 1206, 75. 4, FGETBO1/085537’
52.7, 47.4, 46.8, 45.6, 45.3, 1.4, 1.3; IR (neat, cm): 2956, 1739, 1477,
1436, 1253. 1197, 1169, 1135, 1092, 1033, 1011, 880, 843, 756, 623: Anal .
Cal cd for CLEHVEORTEEL 1HC3.762s, 36, 3N1 Bd62= 183, 7.8 HRAH)FRESI(HA, C= B, 265 H,

6.53 N 4. 92 J AroAR Wb =d _f@vbﬁ%&%f h?f%*rg-qﬂﬁﬂ'?fééer JgHe @

sol ution of rano- I rneth oxYy-

aci d net hyl 1&@-&?8 G203 Redsd, v 11@7eaﬁmémrﬁ7jﬁ(ﬂdansl3r?L7éfHerﬂﬂ)hanms @ek
"added F 73 g &g ngbumsgbtgnmas b@smm@uezéa&gqtﬁm 112&3?1308

equi val en rr n en

20% pal | a rﬁgﬁgd?%if 1283, ¥, b%h g%*v} 2t byf%‘%ﬁ% (3 786 Atd1 520, 4%54
“equi val ent) i 45,8048, TPhd .3 HR0ERbem: 2056, d730a3455U 436 1259, 11497, 1169, 1135,

hydr ogenol ysiigoat10s8, {8k, &¥o, 0, i f t he
reaction m xt1 T\ é ﬁg%dz?%%glﬁ Mogi |%gcdg§rd@ yp“?si‘ié)az'éi S;eﬁzsg% l? ﬁt%jlr'g’t‘e I n
t he next steﬁ%‘é‘f?ﬁl %@g} hsj f-ation of the title conpound was
conducted as foll 3 ARS eIhllﬁJ L€ relol! [ALE d i n vacuo; the

resi due-was partit Lchloride and 20 L of a
sat ur at ed'®aqueous €0 &lvtEA obP-78 gt GravensrIiomathdsianyine-indaneloeasboiy @i imeshyl

extract eﬂ \ém lebted £010LmMb!, 10 RINARAL it bd ?LloﬂﬁﬁembﬁH?wﬁé)é’dae@S% @%S%ﬁ?enk&%@ﬁué

wer e washe ur at,e

chloride; t h\e%éP" gog'%'?yé%é ?L""%' agie"a?’?'%’@ 6'38?“’ 3’?1\“!9#53‘2&@%5"&%% ard e and
concent r at ed 423 9 f29Papalladium hydraxide onparbond 5664 Wairby(mlghf( 3.0059mrgo!, BEHquivatiedt)
'?28{) o>|\</:42 mat el Waﬁa?&leh@ieb&oﬁfnmdlr@%§§tﬁfé&86 for hyd sdeltﬁé §oaRRE noJ§|r

109 (115 gled) hud s dft. b epgtion idigBied nr e efs i gy et Argiain 5 =
12.8, 4.7 Hzthereﬁ)stepz(Ewmej@pD)JTbe isglatign ofth@titlizompounl) waLodhluchedSR féliows: b
dotieca 2 7 3 aap e thoeniatd by .%r*f“""o?%"eg"‘%**@“ﬁ Aukeh 018 5 pete

Ger - et hyl - £3oidp 20 s St S et SOl ) Bk SRt e U RET R
(this was thexttacudeﬂfh é&uﬂ-m@memvlﬂn&mnﬂarmmhbmwmeoussayep welswaspedwiiMg) was
added 3. 34 gnﬂfofsé)gdt&iﬂ?ea %ﬁﬁmb&%&%ﬁoﬂeof (sét@urpcﬁgﬁye thé o%a%%fﬁ@tln%s) dneg%vernhe

reaction m xt dto areflux f hour s

cooled to ro8 y ﬂ'&'@ éﬂ‘a‘:%ﬂﬁ'@m’?"a?@&’ q‘?\“"@?é’&'ﬂ&’”“?ﬁéa? %‘b@@é@ 9%/3)
partitioned bih ‘aewmrﬁélelvria 1 eitihydf dissleebmbrs; amjbr 4@steteomir) 5o MR 9005 MHz,

sol ution of Q SO e S, t Wi nor e
with 50 nL Og@@gﬁgvtagg@rp 2B %glzzﬁ'r%bl nedéhts)@ggﬁ?'ﬁo%l\g er§¥%‘?‘g6 g’d""e‘& ﬁ@v
anhydr ous soaﬁﬂrﬁ\zém‘fﬁi)é hidd.olon et 7 41Ze ) 25Bid8 v T12.8 78014 tHnaB2252(m,
Recryst al2bi za#j, 231-242¢h, tHyer. s@k,i28).f rom 10 nL of tol uene provi ded white
crystals of the title conpound (1.78 g 51% . -89

_ D) 9-Oxo-10-aza-tricyclo[6.3.1.0“ Idodeca-2(7) 3 5-triene

To 2 solution of 3-aminomethyl-indan-1-carboxylic acid methyt ester (assume 20.0

mmol 1 equivalent) in 50 mL of methanol (this was the crude reaction mixture from the prior

, step, Example 60C) was added 3.84 g of sodium tert-butomde (40 0 mmol, 2.0 equivalent).
30  The reaction mixture was heated to a reflux for 2 hours. The reaction was cooled to room
temperature and concentrated in vacuo. The residue was partitioned between 60 mL of ethyl
acetate and 40 mL of 5% aqueous solution of sodium bicarbonate. The agueous layer was
extracted twice more with 50 mL of ethyl acetate. The combined organic layers were dried

over anhydrous sodium sulfate and concentrated to provide a solid material. Recrystallization

35  of the solid from 10 mL of toluene provided white crystals of the title compound (1.78 g, 51%).
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25 August 2004 WO 01/ 62736 PCT/IBO/00153 np = 172-173 C; 1H NVR (400 M,
cDCl3): 5 7. 33 (d, J =7.6 H, 1 H, 7.31 (d, J = 7.6 Hz, 25/Audust 0@ (t, J

:76Hz|' .718(tJ:7.6Hz.IH),5.62(s,IH),3.68(dd,J:
S 11.2, 4.1 ﬁ) 3.55 (d, J =3.7 Hz, 1 H), 3.43-3.37 (m 1 H), 3.18
(d, J = 11‘2’0#?2’52 64), 2.52-2.45 (m | H), 2.32 (d, J = 11.PCE@B0Ij003g: 13C

NVR (100 MHz, CDCI3) 5 173.6, 144.7, 144.6, 128.0, 127.7, 5 123.2. 122.9.
49.3, 47.9, 39.1, 38.4; IR (neat, cni'): 3218, 2949, 2872, 1666, 1485,

1459, 1400, wB32872-1230%; 'HRRR, (4d2@Rz, cbEL 5 718823, s 13844z, 1ﬁ)451313(90ﬁ= 7.848,

5 06, 7E§un53°w%€z@ﬁw€% oy ol A gl e §12|4a>3*9= h

odeca- 2(7), 3,15.t3:95%(deJ ¥ 8\Hzath). 3:43-3.3% (o, LtH). @11 8dH, J= 382 4izofH), 2.52-2.45 (m, 1H),
9- 0x0- 10- aza_"ztsfz'(ﬁ)/.?'-ol[&@z P2c dgR (aamas q?? 3%78??24&814% 15300 BPY,

equi val ent) in 8 etr ﬁzjgro ruran was a odi um

bor ohydri @ 1838. W 379 Blidf4l Entnpaty enoRe1S. BY4% 12802 o986 148P 692, 77

mH off ]E)oron tadd, 11628, i1des, dpas; haso, 1mhﬂ_matﬂo_4 24048, 10021946,210, eswit?gmlsemtgh?; mge

the efferves o . | . 3 [ or
SRR 1 0 A R B L

hours. The reaction was' cdo ron of 10

L of et hanol (aqqqolags peoRes At Tibdb e 998 ok Ruille Of concentrated 15
hydrochl oric acid. 12 hours. The

Ng Was Te or
reaction mxture MQ&S "W%‘ﬁ of ot %B‘ 9"8‘”8‘@5? P@Wﬂ?ésr%f Ar E’Oﬁ?ﬁf BB EHErRBA? | n
- vacuo. THe resaalut eqm\salant)lnmaenl_ of ehatgdrofurdn veds 460 80RIAQUS sHaRlivUBOrdHyeridexi de

fol |l onwed by \c:'% dTh-; EqNheht® ?JII?\pé&t | sicfod gb%ﬁlon he77 mLxc%fLH’ogo V‘?iﬁuo%&%é:re% f Or

30 mnutes a eous was extracted w th ano

u
met hyl - t ent - Bifegpe @i‘ ﬁé?‘""'%n ew{er\%een@rtb%ﬁf%verw@ gubgided. %m@n\mmwem n1_

of a 20 sat uwas deated)tes015C %0di huarsc hiter iedgios Slasitieartoard t6lrd@d tRfat@diordr ous

d | f f 6 f
201 o monony arapish 1o, o BRdhadl (Ml Bobdsy'S s gt s M SLbgl”" ©

i sopr oparidi . hydieeh BF GF'P oHestiag “ﬁééﬂsé'a%#tﬂ WEﬂ“’?fBﬁ!?g@%u'ﬁh%mchcnéth%IV@ﬁed to
gradual | y cowien mlmmmmﬁmadmﬁdanﬁtwm vatgro. YWhé feRidué WeS bifthest vt 2bhe

Ll e Compoung, rm@g BT W BEREC EBY pl {)tdn;L b R8s ertuihiger Bhe P
7.43-7.32 ( ”f"‘% wag stg@d(fq 30 ngytes7ang thap thepagueous laypr yas exgrasted with appther £p)) |
3.30 (bs, 2|'9n,L b .midthyf-tbrt-bdtyFetist. 4rhElZcomBihBd ordami® lalérs wakd wasr%d4ﬂm2403|§L o 1H),

2207129 ot e hogu b8 ) W B i S0 st

3438, 3021, M@‘ﬁ"% #p vacpy58.67 2 pb P‘@%’@SUWQ@Q cid2mpechyd@Rs (8. E_(B Otnol, 1197,

1473, 1428, dqdRlent)30Zs adde witd 208 mL36f I8 anBﬂ-76The]-Js§Quorﬂ-%§ héale%zunﬁwB?
1078, 945, 94 876 847, 82

g, - Anal . Calc
C18H21NCBS: pomegsneayls 3nd then jow ‘TQJ“’WE&%WIES%HBM&' *eg?e@é,“felﬂi’"h@“weg M’h“a. 26.

25 August zoggst@s_ pj hetitle compound formed and were collected by filtration (2.17 g, 81%). mp: 207-
25 208 °C; 'H NMR (400 MHz, CD50D): 5 7.69 (d, J = 7.9 Hz, 2H), 7.43-7.32 (m,4H),7.23 (d, J=
7.9 Hz, 2H), 3.37 (d, J = 11.2 Hz, 4H), 3.30 (bs, 2H), 3.15 (d, J = 12.4 Hz, 2H), 2.36 (s, 3H),
2.40-2.35 (m, 1H), 2.08 (d, J = 11.2 Hz, 1H); °C NMR (100 MHz, CD,OD): 5 140.8, 140.5,
139.1, 127.2, 127.2, 124.3, 122.3, 45.1, 39.7, 37.3, 18.7; IR (KBr, cm™'): 3438, 3021, 2958,
2822, 2758, 2719, 2683, 2611, 2424, 1925, 1606, 1497, 1473, 1428, 1339, 1302, 1259, 1228,
30 1219, 1176, 1160, 1137, 1122, 1087, 1078, 945, 814, 876, 847, 829, 818, 801, 710, 492: Anal.
Calcd for C15H2NO,S: C, 65.23; H, 6.39; N, 4.23; Found: C, 65.05; H, 6.48; N, 4.26.

H
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. A conpound'r-elected fromthe group consi &ing of,

6- net hyl - 5-t hi a- 5- di oxo-6, 13-di azatetracyclof9.3. 1.01, 120%gust 2004

) pent adeca-2(10), 3,6, 8-tetraene, or

7- di met hyl am no- 5-t bi a- 5- di oxo-6, 13-di azatetracyclo[9.3. 1. 02,10.04

8] pent adeca-2(10), 3,6,8- tetraene; (+)-5,13-diazatetracyclo[9.3, |
-02-"'.C~, 8] pentadeca-2,4(g), 9-tri en-6-one;

(+)-6- oxeé—-? gxa 7, 13- di ant etracyclo[9.3,1.01,11. 04, | ] pent adeca- 2(10), 3 6,
8-tetracns2IHRF 2 f 1u0r 0- N- ( 4- hydroxy- |

0-aza-tricyclo[6.3.1.02, 7] dodeca- 2 trien-5-yl)-banzam de;

(+) - 6- mothyl - 5- oy- 0- 6, 13- §i &IPEH" cycﬁe&F@dﬁ‘mﬁh@B@%WEﬁ of;

logeln} Sgﬁf@;g%f; % tﬁl 5H'idx%{'§i?é rc}léaiﬁt‘e?ra@?&%[@ 31807 p2ah el L AEY O R 3 Se datfiZnd br
(+)-6- rret’hgumhylmmosm:eeaedzaxa:ﬁ; - dinzettetracgclpfd. 51 97F. 04 p@atafidca02( 10),3,6,8-
8] pentad ca 2(10), 3,6, 8-tetraene;

(+)-7-d| ’arnl no- 5-t hi a- 5- di oxo- 6, 13-di azat etracycl o[ 9. 3-

1.0~ (" ( -5 , @R AGteR9c13(d. 9.3 608 eh&fd&@eﬁﬁ‘ﬂ 8),9-trien-6-one;
(+)-S-oxq+ -ﬁfﬁﬁ&)hy bx@?CPSOdl £y8% ?tl ALy taae@a-Z(Qg)ﬁ-@ &tdurflene;

] pent adeca- 2( 10 triene

( +) | - ( 1d:“h—23tittqr@9%(4:rpmx1-lesa@ajtu@wvé@[észt 03 IdndBca-L( B 3, Srieny 5-y D) diehzarvide;

E 5 oy anaaLl aNEl Ol Sadedon 0 i% o0t penl A0RER: 58] ik, o & one:
0" ](}b}}ﬁtmgﬁ;m-ﬂ(akﬁ)t)etracﬁﬂc@t%et 0 ﬂés]p&‘:ti?décb,-ll()l’ﬁ) AN-(rfenby dr oxy- |

(() zg E Lg?i@ étggﬁ% %@2%133 %] a 2( 7%&5}:@?]9 9\;)!3 ?Q)?% 8/’"3 pcntaggt%g(qg) 3,6,8-tetraene;
| . C~, 10. Q43hl ) . 2,10 4.8 _ :
s ) 5 Oxg 6%%@3%1232&32%&%&3? g[%)& §rlB-Q!i"z&a_tenacyclc[93 1.0%19 0% 1pentadeca-2(10),3,6,8

O--"". O 't¢tpwneadeca- 2( 10), 3, 8-tri ene;

;))en ta dei( }/5 (o%gf‘gﬁg@égt ), r%@%gﬂg e%'a%c%[b%cyﬁi 0 L)gs]géntadecai%loc)% %iene-,

(-) 7- di 1fe)- Mﬁ@tmmtﬂtbycﬂeﬂétﬂ a057]dodeca-2@7)1335dmazmw)tr&mﬁﬁdn% 9.3. j.02J11.04,1
j e

TS e 10 -

gie W& a5 ARenpgese A (8) Y trien-6-ope; 0
fpgnf )é%ac% 0%q ﬁcﬁxa@ @-Jﬁ?%@fﬁaracyc' 3+1 8%? gﬁa@%@#@%ﬁ m{seslé%eqa‘éne,
ori1i7zid
accep]t agfégclggﬁ %tl}ﬁg(‘q—%yp}d)&n“ﬂaﬁ Qrggﬁlgfésgqg‘g?ﬁgdga-%w.ﬂﬁrt rouls}jcg%{séla S
of, 5, 8(ﬂ)£ﬁ-mctfadé't@tq=@¢d§ﬁim{am‘a3yc{¢[9 nof k1) ﬁpentadeca-z(lo) 3,8-triene;

O] hexadgnes Sl at S BRTs M eriadeon 219035 tioncs g

] pent adeQe) &(n]sﬂm)y,l3—tﬁ1a85¢dﬁwoa£mMmzatetracyclo[Q 3.1.0% 04 g]pent::xdeca 2(10),3,6,8-tetraene;

(+)-6-Tn - ropyl 13tr|azat tracyclo

1 02+ 10 (31 - imsahuamnesS Sa  dioxe Sol dermeeycion 530K g ipentadeca A O.6.8-
met hyt - S¢efrabga;ul azatetracycl o[ 9. 3. 1. 02-"u

O4x] pent adeca- '2(10,3,5,8-tetraene; (+)-6,7-di methyl-55,7,13

tri azat e(Daeqis-¢giByl6-020-7, mdlaq:qmetrﬁcgdletsag» Z(ﬁﬂq‘ﬁ]peﬁtad&at-m} 0% 8ariene;

()50 Db L LBLEL 953 Iy - ctvmone

or a pharmaceutically acceptable salt thereof, :

2. A compound selected from the group consisting of

5,8,14-triazatetracyclo[ 10.3.1.0%'1.0*|hexadeca-2(11),3,7,9-tetraen-6-one;
(+)-6-methyl-5-thia-7,13-diazatetracyclo[9.3.1.0%'°.0% jpentadeca-2(10),3,6,8-tétraene;
(+)-6-methyl-7-propyl-5,7,13-triazatetracyclo[9.3.1.0%° 0**|pentadeca-2(10),3,5,8-totraene;
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(+)-7-butyl-5,7,13-triazatetracycl o[ 9. 3. 1.02' 1. 04' s] pent adeca-2(10), 3,5, 8-t
etraene; (+)-6-nethyl-7-isobatyl-5,7,13-triazatetracycl o 25 August 2004
[9.3.1.02'10. 04, 8] pent adeca-2(10), 3,5,8-tetraene; + -7- hen i
5,7,13-triazatetrac cl4 9 3 1.02.10.04,R entadeca-2 1la , 3,5, 8-tetraene;
(+)-6-nethyl-7-phenyl.-5,7, 13- trlazatetracyclo[g 3.1.0

8-te

1 I d 2,10 A48
(Jlr) 0;1 ﬁ]e?fggha’?% i 5’9@)‘?@?%‘&%’? &%Qél%[ 0°3 Inentagscarg(10),3,5,8-tetracne;

0411] pent aﬁ%@dxﬁ‘aﬂ@hﬁ? 23 BrikRE A8 HA6{0.3.1. 02 18 g% 3]pentt‘:l.dec:t:%.-z( 10),3,5,8-tetraene;
rreth | - 7- neopentyl -5, 7, 13- trlazaggjtrQC ycl.o

[9 3 1. 04+ x-7epropy! %tlaa@wtg(acydp[%a 5.0"8-q"cirentedera-2(10),3,5,8-tetraene;

+) - 5- P 3,6,8-tet

(en)e (())i) qjﬁjttﬂyﬁ’gg éfa;éﬁi%%lg 9’23%11?[ eota r aog%%g?gé@e%@g’eé%o‘ &%cf%em adecaGZET1

821 i] 6, st(&wmahgt 7—1{0bh%y1-=55n?ﬂ?yd1azﬁmayo@o[ﬂl3- uo’fi aE ﬁpm@t&mﬁﬂ ﬂ-i[i%akne
cnt,agcc etr rrazatetracycl o

10.3. 1. offi9 lg’&“é‘y%éﬁédé‘é@@(%? 0 ?71 e 5”‘];@1@@ e%niel10),3,5 Sdetrdene,

()-6-met Wb-ﬁﬁn&tﬂ 1a7£>héx%r1£b ﬂﬁlltﬁézfa?&ﬂéei;&&[@ 31808 YPentadeca 2(10),3,5,8-tetracne;

04' 8] pent adeca- 2 tetraene: 210 i
() - 6- et Ky)-7meppesytS.8, [3-trigzatetracyalofd. 3 A0 ¢ | O testadeca-2(10Y,5, S4teRherent adeca

“62° et BRI R Gponfn's BT Wlafedelpsd | B9 RSN 55 e

(-)-6,7- C(*)Fﬁkwdaféiﬁdﬁ&a&fra@icw[amlawe bbﬂ[]ﬁerﬁadbcﬁlza 3 6 S-tetraenc
04' ] pent adeca- 2 r QRY 15
7.

]13 tril ﬁkgtrg?t&&lc%f @F‘%‘[791 33‘11&?31@7“3’ Clof%éﬁt%de%alpf{‘tfé?ca\?z(‘goh:i 5@[‘@5@?@*
-7-b ethylSa 1 0 B3 cca-
) Y&y fr=m tﬁ)zvl or kﬁJﬁa@a&'ﬁEeﬁ: l:fa &331 01“ n%:Lntad -2 gg%uf y ctrgmic

Ip cnt adcca 5, 8-tet -

ri az dﬂ')fﬁﬂalﬂyma@{ltgﬁ‘@c}ﬂjlﬂto 3 @?Mdﬁt@ﬁ%l 12)(31?),)94&;&@-6 8n¢;et r aene; 7-
|

t

alp
-t
b SRR 195 b IO Sl

, 5, 8- t gt)r@mametiyl-7(propyE megﬁem‘&aﬂdtcf&c?cl 3 tllcﬁi“ao‘*é_'[;feﬁ@ﬂ@daomo)??, 58-(hadnbl -
' s] pe nt(é)daﬁ-@a%m,l%&azatm 1 6‘L t‘fypéntdeQ m)ts fisften'aene,
3-tri z)ate ac.c gq(g ‘5 8 tetraene;

1
) 5- ox YBP’:QYJ&?& Wa@%?%{f@ﬁloig 644 gglpcntadeca -2(10),3,5,8-tetraene;
'8 0 8,8
B T e

ent adeéé-'Q("l@) 53, B-Binzaictragwda(9.3. 1 o o 8| pentadcca-2(10),3,5,8-totracne;
9) tetra :}yé - hgr;f %519%1}1.%}1{% ?Zlgt &l r g‘%ﬁ% iéj%%z 43*]('1):6Qta§gt!a9§(q 5?9 %%-tetraéxge?) 6
04. 4] heX@qen?ha(ymv , B -HrisdnictbbRAd] 9@ no¥Y o ‘f]ﬁe&m{:m@ﬁyta P@Jtétl‘rﬁeﬁ@cept abl e

salts thereo npound sel ected fromt 8,8rQup consi sti ng f: -92 25
August Q@azﬁ-methyl-%phenyl 5 7 13-triazatetracyclo[9.3.1.0°".0™ pentadeca-2(10),3,5 S-tetraene,

S D R 8 01 D ARSNGB ™ 1o

(+) - 4- ni ({)eﬁ-hﬁ}eddmelowmbrbﬁﬁ,ﬂ ﬂ:laﬁéli‘ﬂrai@db@%m(o?)m & pentadere?(10),3,5,8- tetraene,
(o) oL A5 Rl Gy ) S SasR il Bbidene: (9N 1
()-6-methyl-5-oxa-7,13-diazatetracyclo[9.3.1.0%° 0**Jpentadeca-2(10),3,6,8-tetraene;
(-)-7-methyl-5-0xa-6,13-diazatetracyclof9.3.1.0%1%.0% pentadeca-2,4(8),6,9-tetraene;
(-)-5,8,14-triazatetracyclo[10.3.1.0°*!.0**Thexadeca-2(11),3,7,9-tetraen-6-one;
and pharmaceutically acceptable salts thereof.

(-
4.
13
he
6
o
7,
(-
04
(-
Ip
(

3. A compound selected from the group consisting of;
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(+)-4-chloro- | O-azatricycio[6.3.1.02"7]dodeca 2(7),3, 5-triene;
(+)-3-(10-azatricyclo[6.3. 1.02' T)dodeca 2(7),3,5-trien- 4-25AM9U5t2004
yl)-5-nethyl -1, 2, 4- oxadi azol e; (+)-10-azatricyclo[6.3.1.0""']dodeca
2(7),3,5-trier- 4-oI; (+)-N4, \d-di mret hyl - | 0- azatrlcyclo [6.3.1.{12"' 7]
dodeca-2(7), 3, 5-triene-4-sul fornan1de; (+)-4-( 1

-pyiroli dgbgydlaﬁh 8@%{:}‘}3’%018&{1:}{1'@9 Cfﬁ% Q”ﬁdodeca—zz‘})%ojd%a 2(7),3,5-triene;

(+)-Sflu

1.02" 7] do@@mﬂk&wlﬁo&a&m@&w[éaqaﬁ?w&ém@) 3,-tricnc;
(+)-4-ethynyl -5-f] uoro-10-aza-trj,cyclo[6.3.1. 02 7]ofodeca 2(7), 3, 5 triene;
(+)-5-et Sﬁ—mil@ lé)zazatx icyclo[6.3.1.0%"|dodeca-2(7),3, 5-triene;

t I / tril 5-chi -1
0, nonet 11 O A I ERRGERIAEE B O R LAV S BEE" L o poni drri e o
(+)-4-et WmN —-ﬂO@dmhﬂrcgelo[G E{E{)Z’é}dbdwayl(ﬂm thnal-&-ﬂﬁc&td@ﬁtﬁi;a 2(7),3,5-tri ene;
(+) - 4- 1 u@ner-Enloro-10-aataeRidg.B: 11@@@@@:2(0);:@15%&@ . 02' 7] dodeca

(2)(;)2a3tr5lé§ eﬁ?’@ﬂ@&ﬁwi%ﬁﬁéﬁig trl(f’llaggrt?@%ryﬁ) S(mf)thy%l,@ﬂr@#@&zewet hyl -

0- aza-t rigyeleairRysiofs. 9217(}?7%@@%@2 g bstrign-a1t i ene-4-car bonitrile;
(+)-4- eth éé*ih S; trlfluororret | -10 azg, tricyclo[ 6. 3.

. 02" l’i(-dl)m@h]d lt()i-azgﬁ'ec,ycloﬁ $l0 h};lol:lﬁa-l(@) 3betriene-4-sulfonamide;
t r g)z/d?g[ p)a‘l('%do %y‘iqslﬁ{on,&é)w éz%.tr&cl},rlsﬁxfg 3, 1(0-2)’ ]dédecatia),g § traz atricyclo[6.3.
{) 4- am r(e-) mﬂuﬂeaﬂﬂ:mytﬁbﬁlﬁ[@ ILQB adddaden®. 2aioneA-Barbbhiaile; (-) - Nt-[

O U e ik | i e ot
-(10--az JSCé’cﬁ Ibﬁaz%*tﬁc%[éll’: ﬂ@z‘g&’tg%g%-??%?g 1:1% neld. beﬁgc&é k)

-5- et hyl - adlazo €,
dodeca- 2((#); Saqlﬁemritbuzmxmy¢1o[6)3 NAD dhcaé(’h)yﬂ,s-ltneneA-carbonltmle,

0- azat d f d
(- ?ZZ E : C(p %ﬁy’%&" %%%']L?Fﬁjj “fg'(i%téazi‘t 189@%"812@7)3*' 5 tg%%mﬂ dodec
521( % § 7%) g (S)-tm:ﬂma 5- tr{ﬂuﬁr&nfthwormazd@:cgzlafm 1 0¥tdedea(D),93. mikadeca
on
YL a3 e heromeul o-pey ricypiol63 1. 0 erscR@N3S(TFne, 5t 1 ene;
. . - _ 27
(-)-5-et h(+) ; I mlﬂuoxgnznéetﬁll 1c0y3('::?&ot[ng:\m10I'fS 4597 goc%fg%g(’,?( 7§ tzgeqf-xtl rc mgﬁglt zil tarborlit
rile; (- )ﬂ%—@hyrwrlé-mmuemmhﬁemm tpsy@o[ﬁ D 2.07{]dodeca @), 5,6iers;

> boa ORI e, EDY MMt of sl ot Pynvl-5-ehtoro- |

g )1 ng Ih]L(O)tgn&rd-g oialzata&pdmnsmzi 0? 7]&:&&@2(7) 5 eHDes,
ogeca
0, 4- chI or( %ﬁwl?q“ﬁ%@%ﬁﬁi’%}[f 3160 {Adodercr2(Dibi-ieven. 02' 7] dodeca- 2(7), 3, 5-tri

fweédhwﬁ%@!'r)g% ﬁé&%g mnwﬁgac@ta%@ dodeca-2 (7),3,

5- trlene b | O-aza-tricyclo
[6.3.1. 0 B LS agrticyel ar maceut i cally acceptable
salts t he(r)eb{w—azatncyclo[é 3.1.0° 7]dodcca-2(7),3 5~tnen—4-y1) 5-methyl-1,2,4-oxadiazole;

(~)-10-azamicyclo[6.3.1.0™")dodeca-2(7),3,5-trien-4-ol;

(-)-N* N*-dimethyl-10-azatricyclo[6.3.1.0*|dodeca-2(7),3,5-triené-4-sulfonamide;
(-)-4-(1-pyrrolidinylsulfonyl)-10-azatricyelo[6.3.1.0% [dodeca-2(7),3,5-triene;
(-)-5-fluoro-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-triene-4_carbonitrile;
(-)-4-ethynyl-5-fluoro-10-aza-tricyclof6.3.1.0%" Jdodeca-2(7),3, 5-triene;
(-)-5-ethynyl-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene-4-carbonitrile;
(-)-5-chloro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene-4-carbonitrile;
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4. A conpound selected fromthe group consisting of;
(+)-3-trifluoronethyl-10-aza-tricyclo[6.3,1.02" 7] dodeca- 2(26)A&Bt 2@G4ne;
(-t-)-4-trifluoronethyl-10-aza-tricyclo [6.3.1.02'7] dodeca-2(7), 3,
5-triene; (+)-3-fluoro-10-aza tricyclo[6.3.1.02a]dodeea-2(7),3,5-triene;’
(+)-. 1 O azatricyclo[6.3. 1.02-7]dodeca-2(7),3,5-tricn-4-yl cyanide;

-4-f1 = 0- tor] | . 3. "7 -2(7),3,5-tri X
()3 SRR PP LG e e bl o & oGS S hoctingr) 3. 5. t 11 ene:
I e o el o L
-triene; , (:)-3-fluoro- “aza-tri - .3,
5-triene; (“)tdj'élﬂﬁr-oa%'&?tﬁ‘i%?@}a b1 @‘.a@'t‘@%/df—][%éd'e@%él@(d?%-g(ﬂ,@ai—h‘ieee;s- 4-yl

i de; = o111 /Dz.2zaxt L | , . A2 d -2(,7) ,.3,5-tri X
o phar ooy bl dak Ay e RE R LR YT Podech AT SURIER ARG RIS {1 omr
B 2'6 9]g L oup é@%ﬂ%ﬁfi@%goxg&hﬂt Whzzaicgtiops: ¥.9|Bf Mo deoal2(OF,3 5-triene:

exagdeca: 5.7.9- aene:
6- met hyl - %?‘iﬁ%ﬁ%#@?ﬁ%@?@?@ﬁ%@gg gl?e@%",ﬁll . 04' ~ ~] hexadeca
yl -5

2(11),3,5,7,5-pentaene; 7-nethyl-5,
| 4-di azatetracycl o[ 10. 3. 1. 02, 11. 04’ 9] bexadeca-2(11), 3, 5, 7, 9- pent aene,
7-et hyl - 5, 4%4- di azatetuRApAd s¢lected fom thegroup gansistingwideca

2(11), 3, 5¢4h. - 18-0EL] - & f 10.3.1.07" 1
ng' 9% hexagi@c%- 22 11@%‘53’%1@%@ %Ee%% {'g ?1%4] @g@ %ﬁ‘%@ﬁ%&%&/’c (]|

10. 3. 1. 02()14-ifwrgmetbyatieeze-icytlo[s.3,10*7 |@dtel- 2@8;56trene,;

5. 7o pert den ol S Byl b1 S adiearidysfapine, oo o
10. 3. 1. 023004 Ry BRIGIAR Rokddr 790 b RPN BRAE; G- chl oro- |

O-fluoro-5,14-di azatetracycl & 10,3
1. 04' 9] heKarfBrorp(ryzagrisycofs. D kA Hdndeca-KT ;M bdriened - f | uor o- 5, 14- di

ot b P Sl Bl portene o
(261 ,?A;] 2eéaﬁbéapiﬂfzcgmmleilg,lfigZaz_ﬁ-tﬁeylw@[Gmgl.(7) "’(]ftddeﬁaggﬂgyf.u%ngg- di azatctracyclo [
00 5 et P D R SRR C s 10 Hioeqs- oD B.5-iene:

1.04' 9] he(x)acd%mtﬂésﬂcld[ﬁiﬂ.ﬁozﬂ]@odwﬁﬂzgﬁrlﬁsntﬁénﬂ-ﬂc%n'ﬁé; -5, 14-di azatetracycl of

10.3.1.02'. 1 .,04'9 IIexadeca-Z%ll .3, 5, 7,9-pent aene; ~ (-1-)-8-nethyl -5,
é4-7 d|9 azateHHEUPE-40praticyclp[63. 1 ’?ﬁ:.dgqaal [?gﬁegmllz (() %1)1 ) 34: | nexad

, 7, 9-pe BEnac  ohda o] , 3.1 .02, g] hexadeca
2(11), 3, %‘gﬁtﬁet r ag&ﬁ%&}%ﬂa&:ﬁ&eﬂ%@?_@%&gﬁ%ﬁ_ 5, 14-di azatetracyc | o]
10. 3. 1. 02. 11. 04' 9] hexadeca-2(11), 3,5, 7, 9- pent aene; :
(+)-6-nmethoxy-5, 14-di azat etcE acié/cl(ﬂ,rlo. 3.1.02, 11, 04' 911 hexadeca
2(11), 3, 5, P-9- pent & fampound selected trom the group consisting of;

(+) - 6- chiIDdibBatbhageR] F0.34:00 SeayRbh AUl P1)Ds 3.0lndRachel - 04' 9] hexadeca 2(i

1), 3,5, 7, 9-pent aene;. +) - 6- chl or ©- g:‘»-f I yoro-- 8."14-di azat et racycl of

10. 3. 1. 0P-methyba; 16} diesaietersnclo( 10131978, 0 Pepmivcad i), 3,5,7,9-pentacne;
7-methyl-5,14-diazatetracyclo[ 10.3.1.0°".0**Thexadeca-2(11),3,5,7,9-pentaene;
7-ethyl-5,14-diazatetracyclo[ 10.3.1.0*1.0**hexadeca-2(11),3.5.7.9-pentaene;
8-methyl-5,14-diazatetracyclo[ 10.3.1.0%"! .0"9]hexadeca-2(1 1),3,5,7,9-pentaene;
5, 14-diazatetracyclo[10.3.1.0%'".0%*|hexadeca-2(11),3,7,9-tetraen-6-one;
6-chloro-3,14-diazatetracyclo[10.3.1.0%".0*Thexadeca-2(11),3,5,7,9-pent aene;
6-methoxy-5,14-diazatetracyclo[10.3.1.0%!! o*? Jhexadeca-2(11),3,5,7,9-pentaene;
6-chioro-10-fluoro-5,14-diazatetracyclo[ 10.3.1.0%'* 0" hexadeca-2(11),3,5,7,9-pentaene;
6-¢hloro-3-fluoro-35,1 4-diazatetracyclo[10.3.1 .0 gt? Ihexadeca-2(11),3,5,7,9-pentaene;
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(-)-5,14-di azatetracycl o[ 10.3.1.0"11".V 9] hexadeca-2(11), 3,5, 7, 9- pent aene;
(-)-6-nethyl -5, 14-di azatetracycl o[ 10.3.1.02.11 04' 91hcxadsos@El2(04
),3,5,7,9-pentaene; (-)-7-methyl-5, 14-diazatetracyclof

10. 3. 1. 02' 11. 04' 9] hexadeca-2(l 1),3, 5,7,9-pentaene;
(-)-7-ethyl -5, 14-di azatetracyclo[ 10.3.1.0'"'1 [

04, 9] h -2(11),,3.5. 7.9 ; .

(-)- ]S_ﬁéf&%‘g_, g,‘é%%i?%%@lf%ﬁ# %‘[? 8].1@?‘3‘4"63“,2&‘11)0345@’]9%"3?5%?8%& 2(11),3, 5,7, 9-
pent aene; (+){6)} mbthyl 4,14 dizak@tcaay 0, 1.00! 34 he2addda-2(11),3,5,7,9-pentaene;

04' 9] hexadecaa2(11),3,7,9-tetraen. . 6- ogﬁ; 49 ‘

(-) - 6- chl GPo-methyl-dilddiretseeyd P2 b 03 £ Obexprleca-2(11),3,5,7,9-pentacne;

04' 9] h 5 : - 4211 149 ' .

) S et By S 4 el G B 0 Thoxadoa 21 ) 3,5.7,0;pontaone

2(11), 3, 5+J-Ompthyi-adradiattetticpelof 106, f DO 108 hevatiecti-2(1a),815 B8 pehmprd). 3. 1.

02" 11. 04" 2(11 ol t X

) 76 om ChETBSR i atot . 5 2 B e kb 201,357, 3-tefsmonf-one

04' 9] h 1 At oy £akl t abl
] exzezfﬁcrg@r%g%%dﬁz&eﬁamm fﬁ@.@.q.o .O@gmé@%ggﬁé,?,d%&ﬁﬁ&& abl e

salts th arnmaceut’i cal conpogitign for I'n’ reduci ng’ ni cotine
addi ct i or(to6-mEdionyrS f-dipeatettayslaf10h 16 1ESherddega-8(1 1) 30w ¢ pentaené:n a

oroced ng P RO AR Pl QBRI B 1 OO T B AN L PG Pl

pr ecedi ng arns t ectrvei’n adcin
ai di ng i n(+)echiemshfliom-5i4idaarniaoglalf 0.80bec €0 Jsexadew-H 1 PhHR 60 paiithant | v

accept abl rrjier, 7. f. Qa6 und accqr di oclaiml for the
nmanuf act Lf(r?)e'g’gf" %&aﬁﬁ#‘iﬁp%kgf u{am'ﬁg?xa%!s%@d%gilﬂg’g%’%&ﬂi‘tﬁ@w&ddi ction or
ai di ng i n-}-bendkFSH4-AnzietrhORTN0.00 . O bFPAGaG IR 11 YD, 8 7BHMeneS. A
phar maceut i cal gﬁ;}posu ion for treating a disorder or condition selected

from i nfl-ernmeat bbweatgiraesial 10.31 18T 801 feexedacatd(51), h§.3fepontacgangr enosum
Crohn's di A s ahr , ' \Y ' hroni ¢ pain,
coute pai 0 TE ST URA Pacy BRI 2 DO E e BRSO S SR 00

di sor der ,(-d&micelsydi 54 -dbizpetracyciil s@8 der™!! atfiicxailecal ¥ eD. Wb o peitgene] et | ag,

anmyot rophic_-95,.25 August 04 §.al scl.e i LS), cognitive

d%f unc!toi@ﬁ,s’laﬁa@ﬁeéﬁgycj‘?ﬂ%%u}'pih@' eﬁ%ﬁ@?@i‘m?b&ggw%ﬂkg“ ac erythmes,
gastric gcj-g-chips-ssiacdiatdt@iacytiof. s 1.0PHaeneomeea-bOnna,s, BOgRheSH; Ve
supranucl ear pal sy; chem ca? dependencj.es, and addictions; "dependenci es on,
or addi ctbfranatlexyns.d drdiazatetnapyndeld 8.3 be'o dlctkexadecao 1), 3.6+ pentagiepi nes,
bar bi t ur y TN _<CCaL Ne. PGB g é i G
brai n i nycp g onBEs A0t SRR iGAIATLEL 0" 9 ABEactl- BT 5 L DAL,
chorea, t(ar-Gichlaro-Syfidradsiadiamteradytiopkl. B )00 1 Ehieradess B AQ B8, B 0imntaene;

mul ti-infarct denenti age-rel ated, cogpitive decline, epilepsy, including
petit rnﬁﬂdfbégﬂ%cé;”@fﬁq]y@ﬁgfﬁmﬁéﬁ?lfsethﬂ'é ntia of the Al zheiner's type,
Par ki nson!'s di sease, attention deficit hyperactivity disorder and

Tourette' 8. Syndy ghamndcButRal@npddition fErQRP i rédud g aRoREdbiktie oraida R thend
according to any gal ns | .-5 that is effective in_treating such

of | |
di sor der _ GFHBRAT BT AORCRT USP (R PR Pr S8 A PEBINEORafoMPEINd 25 August

2004 according to any one of the preceding claims that is effective in reducing nicotine addiction or

aiding in the cessation or lessening of tobacco use and a pharmaceutically acceptable carrier.

7. Use of a compound according to claim 1 for the manufacture of a medicament useful for

reducing nicotine addiction or aiding in the cessation or lessening of tobacco use in a mammal.

8. A pharmaceutical composition for treating a disorder or condition selected from
inflammatory bowel disease, ulcerative colitis, pyoderma gangrenosum, Crohn’s disease, irritable
bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis,
vasoconstriction, anxiety, panic disorder, depression, bipolar disorder, autism, sleep disorders, jet

lag, amyotrophic
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9. Use of a conmpound according to claiml for the manufacture of a

medi cament - useful for treating a disorder or condition selbetugydt 2¢0m

i nfl ammat ory bowel disease, ulcerative colitis, pyodernma gangrenosum
Crohn's disease, irritable bowel syndrone, spastic dystonia, chronic pain,
acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic

di sorder, r L84 yRA POl as. di ' ] S .disorders, .jet lag,
anyot r ophi e SRRTAIS ARy upahiRbn, Mt EMiort bt WyBbHE ahesbicarafed
bulim a, amphemidspgastritegid yypeaiiag uldfs] ghdddhsmocgeia) hghshide supranuciear palsy;
hyper secretian éﬁlg@és“ h g@?rqnnpééona, progressive supranuclear palsy;
cheni cal Gyl slees n“dﬁ’ﬁ“"g 1eHonsH dependencirg ORceidistionsto, nigeliing tabaeso t o,

ni coti ne, pidAR&s GlcoBh sz @i i [ [ . R i,0l ds
or cocai ng; headac hggﬁﬁbgﬁag@ﬁgﬁh%?lo %Bg.’?’ %Q?icgsﬁ?%;ﬁﬁé@ﬁ?%g@?&%ef ok,
obsessi velr@@ngis beninénjuiys obseesive-coramudsivsdisordesy psyichgtis Fustiandechotaar @idiee

dyski nesi rki 1.a; L&, Sehi zo eni nul ti-infarct, dengnti a,
age-rel at %%@ﬁ’i lﬂp\gfg& 1 gt& ?’?4“2‘%"% 5&"%05’%2“'3[’ ﬁ@lﬁtﬁ H}f%ﬁt fletis lwe'rﬁi?%@rf@gnmve
epi | epsy, dedding,|cpilefmsyppintivdingfpetitwaalibzdnet Bpildpey, tsypifs ddiwnlh BF €2 SLALFRASGpe,
attentiongdeficit . h¥€eractiéih¥ gisorder and Tourette's Syndronme in a
manmal . 10ARUSEFiseEe SHERondeBrL Pyperachvity Fioreeri Fowrette’ s Syrdspme fa nhramal,
the-group(ﬁﬁg§' ' , .- C6) al kyl . unconj ugat ed

( C3- C6) al ien_l?ggﬂ; ng% %@%@gg@@g@“é@@%%ﬂfﬁwf rgf]ﬁ‘é eof, for the
manuf act u‘?fg?c%‘fe ip trpesiali Gupiraisordehertconditiapfahd 6 pharmadenticaig uaicpgblabaaéd ne
addiction or aiding in the cessation or |essening of tobacco use in a
manmal . 11 _ Use of a conpound of the formula R 19 wherein R4 is sel ected
fromthe group consisting of hydrogen, (C, -C6)al kyl, or unconjugated
(C3-Co6) al kenyl, or a pharmaceutically acceptable salt thereof, for the
manuf acture of a nedi canent useful for treating a disorder or condition
selected from inflamatory bowel disease, ulcerative colitis, pyoderna
gangrenosum Crohn's disease, irritable bowel syndrome, spastic dystonia,
chronic pain, acute pain, celiac spree, pouchitis, -97 25 August 2004
vasoconstriction, anxiety, panic disorder,. depression, bipolar disorder,
autism sleep disorders, jet lag, anyotrophic |ateral sclerosis, cognitive
dysfunction, hypertension, bulima, anorexia, obesity, cardiac arrythm as,
gastric acid hypersecretion. ulcers. pheochronocytom, progressive
supranucl ear pal sy; chem cal dependencies and addictions, dependencies on,
or addictions to, nicotine, tobacco products, alcohol, benzodi azepines,
bar bi turates, opioids or cocaine; headache, mgraine, stroke, traumatic
brain injury, obsessive-conpul sive disorder, psychosis, Huntington's
chorea, tardive
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dyski nesi a,
age-rel-ated

hyper ki nesi a, dyslexia, schizophrenia, nmulti-infarct denentia,
cognitive decline, epilepsy, including petit 2Pehugistabitde

epil epsy, senile denentia of the Alzheiner's type, Parkinson's disease,
attention deficit hyperactivity disorder and Tourette's Syndrone in a

manmal .

9. Use of a compound according to claim 1 for the manufacture of a medicament

useful for freating a disorder or condition selected from Inflammatory bowe! disease,
ulcerative colitis, pyoderma gangrencsum, Crohn's disease, imitable bowel syndrome,
spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety,
panic disorder, depression, bipolar disorder, autism, sleep disorders, jet lag, amyotrophic
lateral sclerosis, cognitive dysfunction, hypertension, bulimia, anorexia, obesity, cardiac
amythmias, gastric acid hypersecretion, ulcers, pheochromocytoma, progressive
supranuclear palsy; chemical dependencies and addictions; dependencles or, or addictions
to, nicotine, tohacco products, alcohol, benzodiazepines, barbiturates, opioids or cocaine;
headache, migraine, stroke, traumatic brain injury, obsessive-compulsive disorder,
psychosis, Huntington's chorea, tardive dyskinesfa, hyperkinesia, dyslexia, schizophrenia,
multi-infarct dementia, age-related cognitive decline, epilepsy, including pefit mal absence
epilepsy, senile dementia of the Alzheimer's type, Parkinson's disease, attention deficit
hyperactivity disorder and Tourette’s Syndrome in a mammal.

10. Use of a compound of the formula

wherein R™ is selected from the group consisting of hydrogen, (C+Cs)alkyl, or
unconjugated (CyCslalkenyl, or a pharmaceutfically acceptable salt thereof, for the
manufacture of a medicament that is effective in reducing nicotine addiction or aiding In the
cessation or lessening of tobaceo use in a mammal.

- 11. Use of a compound of the formula

N_R‘IQ

wherein R™ is selected from the group consisting of hydrogen, (C-Celalkyl, or
unconjugated (C3-Cglalkenyl, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament useful for treating a disorder or condition selected from
inflammatory bows| disease, ulcerative colitis, pyoderma gangrenosum, Crohn's disease,
irritable bowel syndrome, spastic dystonia, chronic pain, acute pain, celiac sprue, pouchitis,
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vasoconstriction, anxlety, panic disorder, depression, bipofar disorder, autism, sleep
disorders, jet lag, amyotrophic lateral sclerosis, cognitive dysfunction, hypertension,
bulimia, anorexia. obesity, cardiac arrythmias, gastic acid hypersecration, ulcers,
pheachromocytorna, progressive supranuclear palsy; chemical dependencies and
addictions; dependencies on, or addictions to, nicotine, tobacco preducts, alcohol,
penzodiazepines, barbiturates, opioids or cocaine; headache, migraine, stroke, traumatic
brain injury, obsessive-compulsive disorder, psychosis, Huntingion’s chorea, tardive
dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct demeniia, age-related
cognitive decline, epilepsy, including petit mal absence epilepsy, senile dementia of the
Alzheimer's type, Parkinson's disease, attention deficit hyperactivity disorder and Tourette's
Syndrome in a mammal.
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