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relates to a process for the preparation of aryl fused
polycyclic 5 lactans of the forrula RNHI R2 O
wherein Rl and R2 are as defined bel ow. Conmpounds of
formula | are useful internEdiates in the prgpa&ﬁp|gn
of certain aryl fused az cycllc co unds i C
oxh DIROCHES o P E v BT OF AE THGArHENR GRe Tagtans
neur ol ogi cal and psychologlcal dlsorders. Uni t ed
States Patent Application Serial No. 09/514002, filed
February 25, 2000, discloses the preparation of

3- am nonet hyl -i ndan- | - Baekerupd ofdhedlnventionst hyl ester and

the useThdpresdnbiverQsmeiatd (@8 pridedsTbrah&Bdbahitoni o afyBsed polycyclic

sy certain aryl fused azapol ycyclic
Ek%ﬁgaﬁme&@“q ‘Uhited States Patent Application Seri al

hb 10/ 124, 135, fih d April 4, 2002 discloses the

preparation of aryl-
i nt er medi at es havi ng-t h¥ a The synthesis,
conmposition, and net seNefH certain hryl fused
azapol ycycl i ¢ conpounds~nhl exhibit activity as
agents for the treabnent of né\rologlcal and 20
psychol ogi cal disofders is disdPosed in United States
Pa@vﬁé?&m Hoan@RAa}QassééﬁnedT&%vJ oregoi ng pat ent

appl i cations an atent are incorporated by reference
herei n FAMRRETS Of °efp fmMyeet gre usalithinteymestiateshia thenpreparaiem ofteertain aryl

pr fas&n fazapmyeyo\,tld @Bmp&Inas fhidhO etk B&RBS ab OfgeRiks eﬂ%ﬂ rth1Qreatment of

co ggg h formula RNHI1 25 R2 O by
ﬂQ@g ESQQO% gald's'%l'd?ﬁav ing the fornmula WO

2004/ 06@1@4 Shatey |Pg@0t)4pp{}|g@1[pazserlalzNo 09/514002, filed February 25, 2000,
discloses the preparation of 3-aminomethyl-indan-1-carboxylic acid methyl ester and the use

of that compound as an intermediate in the synthesis of certain aryl fused azapolycyclic
compounds.

United States Patent Application Serial No. 10/124,135, filed April 4, 2002 discloses
the preparation of aryl-fused azapolycyclic compounds from intermediates having the formula
l.

The synthesis, composition, and methods of use of certain aryl fused azapolycyclic
compounds which exhibit activity as agents for the treatment of neurological and
psychological disorders is disclosed in United States Patent No. 6,410,550. The foregoing
patent applications and patent are incorporated by reference herein in their entirety.

Summary of the Invention

The present invention relates to a process for preparing compounds having the
formula

R1
N—H '
2

R O

by hydrogenating a compound having the formula



RCN ~ 1l R2OOuwth hydrogen gas and an al cohol
having the fornmula R30H in the presence of a

whyanoeamnat i on catal yst and an acid. Rl and RZP@&r/EB2004/000152
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sel ected i ndependently from hydrogen, Cl-C5 al kyl,
Cl-C5 al koxy, 5 trifluoronethyl, halogen, sulfonyl

al kyl, al kyam no, am de, ester;2-aryl-alkyl,

het er o-al kyl and aryl-al koxy; or Rl and R2 together
with the carbon atons to which they are attached form
a nonocyclic or bicyclic ring; and R3is C1 to C6

al kyl . 10 The catal yst! i s aboutcy % to about 10%

pal | adi um on carbon. Pheferably the catalyst is about

5% pal | adi um on car bo -2 eferred enbodi nent, R3
is ClL or C2 alkyl. In genati on of conpounds
. -, i's reducqd to the

of formula Il the nitr C
correspondl ng am no gr oup. The present i nventi on

provi des a wei ght ratdao of cata t to conmpound of
formula Il of 15 about 1:9 Ltigéiout 10: 90.
Preferably the ratio is abou 30 Pal | adi um on

I r stor ure of
S\aa‘?'g‘?maﬁgée?a%‘ %”da an %gnhg’l} gﬂaymg tﬁe fwgugb i Jn the presence of a
o%ﬂggr@&o'bfat%ﬁ%mdwdto about 60% by wei ght of
wat er . rkharad R RS eélé@&b ﬁﬂ&féﬂaéﬁawﬁoﬂf hydfgeR! &:SENL. JspipS-Co alkoxy,

' nt}‘ﬁﬁwn%rh Q%Pg &éil Il%/f: a&yg@m&r%@ggzesgtb aé“tq aE(yl hetero -alkyl and
eqdiYwiPsfice ratio of acid to the ami no group of about

1:1.  Siir'adideraebélfer il ﬂngcalstM g;rr{sctolqﬁlg they are attached form a

l.ori.c Cld hosphori c aci tr uor oacet |
yrg@%%%rl{%?rbécﬁ '°§U¢fgn| c acid, para-tol uenesul fonic

aci d, @R’ & Qdd G alkydr mi ¢ aci d, ben20| c aICIfd and

sal | Cleh‘é cafalyst ﬁfo%{@%atb Vol 16 Gl orP AhloAr e die catalyst

Int nEgI atchc;srrpoun s of OL{% é% I| ﬁr—lﬁm "§fgreoly e catalys
lladium on carbon. In a preferred embodlment R®is CiorCyalkyl.

In the hydrogenation of compounds of formula 1l the nitrile group is reduced to the
corresponding amino group.

The present invention provides a weight ratio of catalyst to compound of formula Il of
about 1:99 to about 10:90. Preferably the ratio is about 10:90..

Palladium on carbon catalysts are safely stored as a mixture of water and catalyst.
Generally the mixture is comprised of about 30% to about 60% by weight of water. In a
preferred embodiment of the present invention, the catalyst is comprised of about 50% by
weight of water.,

The acid is present at an equivalence ratio of acid to the amino group of about 1:1.
Suitable acids include sulfuric acid, hydrochloric acid, phosphoric acid, trifluoroacetic acid,
methane sulfonic acid, para-toluenesulfonic acid, acetic acid, formic acid, benzoic acid and
salicylic acid. Preferably the acid is sulfuric acid.

Intermediate compounds of the formula

R1

NH,

1
2 COOR®



WO 2004/ 063164 PCT/1B2004/ 000152 -3 are cyclized to
conpounds of fornula | by treatnent wwth a base in a

waelneerieLonpri sing an al cohol of fornula R3QPCT/IB2004/000152
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Preferably the base is a Goup | netal al koxi de. Mst
preferably the base is sodiumtert-butoxide. The
cyclization of conpounds of fommula [l into conpounds

of formula | is carried out 5 in a solvent conprising

an al cohol of forrnmula R3CH wherein R3is Cl to C6

alkyl. Preferably R3is d or C alkyl. In a

pf@’é@W‘IB@U e rcbogounas bf ofmulniebytfe SRt wit}mé%%d Ak solvent comprising an

| N &hBESH:A RS CI'Q‘ ngraﬁg tqefb%rs%nﬁso% g%robj'ol &e?ql S%chéq dﬂo%fpreferably

into compounds
i niP@Paseds spdim flel’f butp¥ideanot her enbodi ment, internedi ate

conpountis @Ellzéwnr&lb@ndoblhdsaff %rhﬁ@'llﬁht%@oﬂﬁéuﬂﬁs Bf(?orgﬂ:% I ]Js carried out

t
?gﬁ\éﬁﬁﬁ’eﬁ%r hﬁﬁ%ggag]naﬁ g{;lé? éoammgﬁqowhegegu I&gs tCO t({ﬁe @qqﬂyf’referably
i Geordriatiol. group i s bound as an acid addition salt.
Exarml e bIrdrbd&y erRbbdimdRl %f Bt prgéﬂ E:n%gntﬁ)f'? m{enﬁeo‘?aq% cgmpounds of

Ip ﬁ ol uene sul fonic acid,
aC| Pl gre GYpizsd Into comppuds pifornuly leitapyt geordselsgen @rmedlate 1.
t he contpcuonttieoémiodintent, intdrmesiate @orpbieds of RIMUINEI g6 Goited prior to

15:09@?§6§Ho%m9£un%s gféf_@r;rﬂﬂe} Ir 'C%%fploglhé o?formarfx ﬁr rp;ylbe isolated when R®

uor one
Iggafot(}s@&\yl(ﬁng [tfg: a:gm@ greyp is bound as an acid addition salt Examples include, but

7]eﬁie)dﬁc|anté?c( {6) tha séitstof p-@NRNY s@dRic aC|d mandelic ac:d sallc lic acid, and tartaric
- trifluoronethyl - 10azatr|cyclo[6 2,

godeca 2(7),3, 5-triene-9-one;
( ) - 3-tPigF prg Fr%ﬁ'ﬁ‘h%'mq@ tb&aommquogwr 6ul8 | 1s §Mclegioichec the group
oifgisting of 5-t ri ene-9-one; 20 3-fluoro-1
0-aza-t l o
7] dodec{;\ %% g[g§tr|zeﬂ§b‘§e°8|% -6-rigngr9-9n& | yor o- 1

0- aza- t&ﬁrlﬁwmﬂ@l 30-aza-t0clo[6.3.1 O2 "ldodeca-2(7),3,5-triene-9-one;
7] dodeqay-24if 284 g _0..
]) 31y {r;?ﬁor&né?gﬂ?rg?fﬁﬂcg 18 %85“:"3‘?%&7335"'9”5 Line;
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conpoung 22, ne
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DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a process for preparing compounds of the formula |
by a sequence of reactions illustrated in Scheme .




\ Stepl \ Il R R CR2R3 0~0Step2 I I RNH
R2 O In Step 1, conpounds of fornula Il are

whyanoeganat ed to the internediate conpound | | PCT/IB206w&000152
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presence of a hydrogenation catalyst, an al cohol of
formula R30OH and an acid. The 5 reaction involves
reduction of the nitrile group-4o0 the correspondi ng
am ne, saturation of the indene ring, and conversion
of the ketene acetal into the correspondi ng ester
group of formula -CO2R3. R and R2 are sel ected

i ndependently from hydrogen,sctdm&® al kyl, O -C5

al koxy, trifluoromethyl, halogen, sulfonyl alkyl,
al kyapgi am @N ester, aryl-alkyl, hefaro-al ky) amalz
10 ary , or R &itep IR2 together wi :

f they are attachéd forma

and R3is C to C6 al kyl. “dydro
iable for the Step 1 convers$ion are 3
generally stofled for 15 safety purposeggas a m $QuR
of catal ystodandgprater. CGenerally, the hydrogenation
catal yst is \ggpprised of about 30%to about 60% by
wei ght wat er r safe storage and handling. Due to the
inherent instability of conpounds of fornul gidd2and
Il in the|presence of water, it is an objective of
the present invention to select a catal yst and

hydr ogenati on WD 2004/ 063164 PCT/1B2004/ 000152 -5
condi tions which inpose limtations on the

i ntroduction of water. The catal yst is about [(5%to
about 10% pal | adi um on carbon, preferably abqut 5%

pal | adium on carbon with a weight ratio

R1

I

In Step 1, compounds of formula Il are hydrogenated to the intermediate compound
IIl'in the presence of a hydrogenation catalyst, an alcohol of formula R°0OH and an acid. The
reaction involves reduction of the nitrile group to the corresponding amine, saturation of the
indene ring, and conversion of the ketene acetal into the corresponding ester group of formula
—-CO,R®.

R' and R? are selected independently from hydrogen, C4-Cs alkyl, C4-Cs alkoxy,
trifluoromethyl, halogen, sulfonyl alkyl, alkyamino, amide, ester, aryl-alkyl, hetero-alkyl and
aryl-alkoxy;

or R' and R? together with the carbon atoms to which they are attached form a
monocyclic or bicyclic ring;

and R is C, to Cg alkyl.

Hydrogenation catalysts suitab!e for the Step 1 conversion are generally stored for
safety purposes as a mixture of catalyst and water. Generally, the hydrogenation catalyst is
comprised of about 30% to about 60% by weight water for safe storage and handling.

Due to the inherent instability of compounds of formula Il and Il in the pr?esence of

water, it is an objective of the present invention to select a catalyst and hydrogenation



of catalyst to conpound of fornula Il of about 1:99 to
about 10:90. Preferably the ratio is about 10:90. 5
wa@emeed1by, hydrogenation reactions of the typRCT/IB2004/000152

illustrated by Step | of Schenme 1 are conducted in

the presence of an excess of acid. As used herein, the
termexcess acid refers to ackd which is not bound as

a salt with the am no group of fornula Ill. \Wen the
hydrogenation of conmpounds of fornula Il is carried

out wwth an equivalence ratio of acid to am no group

of coatlitierts vitich,impdse lipitaidoacdn Hie eitrddmtﬁlorVSf’fWatérOWhe B@@@a is dfdut 5% to

gg%ggt 12)‘% 5&%?&??’9 bR g?r[)c?rf P e?e\seg)l)% éobro%?}o {a lurg on Ca'??ﬂ%t”ﬁ'bﬁ é/elght ratio

i n°ft°ﬁ@'yﬁtrté§@ﬁ‘8@méf°f éxmdadl debent 199 rrbopr99ntPreferably the ratio is

I nabeat oo, the eqU|vaIence ratlo of acid to anlno

5 et e AR BRI o1 e b G o5 Fi T of Seneme 1 are

hy@neustaddn therprasgkessof ph axoess of ackie Apuesithecen, dfie tamn exikesk acid refers

sué Emaﬁ/hﬁhl Esfrkbf b&ln@gé Qsaltavﬁtﬁttﬁé:amlﬂrégr%ﬁ:ﬂ o for@glraml ¢ acid,
ben20| gﬁ 3r salic I|c acid, prefera sulfurlc
€

aci d,

Pﬂa’ogege c%{'e[?qﬂmdsorof formula is carried out with an

p&qawﬁlgm%a’ﬂm@fl dcioirto tama\olgtbupajﬂ dbom A1, pfeqfr@fuatb}léld is very low. Based

10 SQth)HrtHeCfo?éE;bﬂg reditd, Ei"t% %el%%&l FHI go n%go%ndsln&tflarﬁw%l M and formula Il are

thanol . | Sopr op pandl , but ano
adﬁ?@?%"”F%Bﬁ?%ﬁ?Pf%%%FéF@ tetrahydrofuran t ol uene,

or any Inithet presendihvdnhi@s eheSRUNEIBHCE, raft) GfRIdad bMinBRLRABARY is 1:1, so

0 rthé?tah Qﬂﬂé aC|d I-IS— Igﬁur{deaé%tsal?wlt%t%e C%llrnrolgﬁoqu gg}od@%

hydrogen at nosphere ﬁOX|nater

20 100 s h)/df%ﬂnéhfélrt@mw'ase indhefpregenesgfiae meld such as sulfuric acid, acetic
15 ( agejal xrhidedcrl| yenEQic RSit,) or s%mfyllcﬁa&d rﬂ?ef@r%li/ 96lruRé adid,tBmft8acid, acetic

PR RN O R AN

THeetagngk eetband, Oﬁé@fomnkdl hiitanek , praparoh  ethposestate, isopropyl acetate,

| itgfahgdrbiar, Richd) Q)r 2Ry FREAHE tof %s@gol\‘/@ﬁseg)refé?%]bl)am q\aﬁcptop ethanol.
nas illustrated b

S
P@\‘? f%aég%‘ 'gﬁaéﬂ?dc%'ﬂt P@Fe&i’ Bpsfagen Simaslars uiad Aimpseserrs (angyoximately

20 nmp wpid. pveferally 8ltolg athosphdres (appliogitmatelyl 0. psASfotls Ehe perlod of 1 to 48

h%@*s rbreféralﬂy ﬁ@ héllrd! n‘ﬁ]ﬁsaghl sraeéo?r{ ur‘oooftfc;\xﬁule LG n?al}/ bda X mixture of

unde i rabl e chem cal react! ons ch co
%FWUPE Il or 111 undergo in the presence of wat er

or excdhe afmmone‘dhemmtang@ﬂmumﬁosaﬁlmftﬁbﬁybrathb|mtn@81§icner¥ of water

l Iolr a&'iﬁ‘q*% %er%a&lgg%§ Ilﬁﬁpalt gtgp i eoéil ch é 1 p ey a cLemlcaIIy stable
P1IC &% H R

onpou nd uce
25 ¢ r?amoe&“rawe%%ﬂa@ I”ém@fﬁ\’/‘?drydﬂ*ﬂ?@ﬁ tnte\frée@atg ko 30 the

rel ati veluged ianreip alieetdim aistai)lérrefﬁt@ﬂ@%rﬂ)@@nl@; i of @id&'&é%léldhemlcal side
i on
ey i AN BRI ERE AL res €T pBThat phiegr o rcess

a eFidet ¥ihep qompmnda)f formyig &l thQﬁd” aedergoes tuadesipdble side reaction, the
f Qlemdf aorﬁpbduh& | i Sighifi &aﬂﬁgddﬁb@ hrie t@ﬁ&eﬁ%‘éw 1S réHRent refers to

30 t %e re%'tj\tle?y ‘ oW poten(ggl fgrrrg;orrrn%ounc;é oc% formuladll or lll to undergo undesirable side

reactions with water or acid.

Step 2 of Scheme 1 is the formation of a lactam of formula I. The amino acid ester of
formula (Il1) is treated with a base such as sodium tert-butoxide, sodium methoxide, sodium
ethoxide, potassium tert-butoxide, potassium methoxide, and potassium ethoxide, sodium

35 carbonate, potassium carbonate, cesium carbonate, sodium hydride, triethylamine,

methylimidazole, lutdine, pyridine, methylmorpholine, ethylmorpholine

dissdopropylethylamine. Preferably the base is a Group | metal alkoxide. Most preferably the



et hoxi de, potassi umtent-butoxide, potassium
nmet hoxi de, and pot assi um et hoxi de, sodi um 35

W@ 200b06H6£, potassi um carbonate, cesi um car bone€EIB2004/000152
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sodi um hydride, triethylam ne, nethylimdazole,

| utdi ne, pyridine, nethyl norpholine, ethylnorpholine

or dissdopropylethylamne. Preferably the base is a

Group | netal al koxide. Most preferably the WO

2004/ 063164 PCT/1B2004/ 000152 -6 base is sodi um
tert-butoxide. The al koxi de base preferably has a very

| obassddsadianhieebomkide The @bty basSpidiatidEh0d V@ Io® REiBm hydroxide
methanpe! . ethanol, isopropanol, ethyl acetate,

acetonitrile, toluene or a mxture of any of the

previ ou§‘|“§¢‘b|ﬁe$ﬂ|‘490ﬁ§e%f e Sothanat sthapple fissprbénol, neth eavelatep racetonitrile,

a tofuend, %k dlriixiafe din%h)h antﬂé pféﬂl@u@} m}éﬁtloﬁ&?&meﬁts B—rlg?erab ethanol or a
reacg on ature of 2”&

o BB hud o un R i, HEERRRRY ' Gatbrenen sromperature of 0 o
ex1207Qeueférably at homenfyerdtwe THe radiiomhie @ktende@ foi2: thtifeSiod of 0.5 hour
prﬁfﬁrh@gjscf)rgfell?ﬂglv %%ourg %o Q‘Ifgr(?ggo o%ﬁgrgquund qfy_formila

. aforenenti o e re ctions of
conpou n%%seéﬂ’p?’bth?raﬁ%?"]eﬂ“%ﬁ@ sifi¢ feactiong of aopipoiends of fiormut legnd Ill, the
2 savehiEfbNSieR2 Bbrtkimned mmmwnquahyty @ifwé/aat er. 10 In a

preferr te t e sonmp
f or mul aﬁdﬂ ?J‘%?rgd 50 ocll"g%rp ' trg T8RS f%‘gd%%’;% Y gof isolated
of Priof épthe cyvlizationasf Siers2.adtiedash isexsidey direstin td alfiteree dolution of the

S Ohntétrhédatdfi| Wlth%ubéeaﬁt-ﬁ’lf 6@%@6&0 teliadnt h subsequent
cycllza i_on anot her enbodi nent the

i nter rrea iAP t@er %?‘Pp?gwat '%1? l”ter?ﬂﬁé'ﬁ% cPrapue JHmanBs isplatefkyherein R® s
| sCs 10T aey! 108 amind grdve istrmundagarcagl adslitbosatid Examples &elidb but are not
adghhitet @th8 84its of FXRIERL Birohil EJ:I&J B4k o PesaP ic a<:105 and tartaric acid.

l[imted to the salts of p-toluene sulfoni
mandel i & a@feH“edéaé? ik \Aithes '%éhedforfar?a ap dgolaiq %0"&{9%{’ oThe @ solution
I Nivighoptetioatselatidn, magibk lververted tnkvethé tictanOf a@Brdingab &eCflorementioned

CORHh Rhdifichs® SOl Ution without prior isolation,
may be converted into the lactam | according to the

af or eneMYTRAYBEF OfclpETla dtare wsefgnidietrmasiptes iCothp Gumtbesisobf aryl fused
f cazapdigcytiicaompsaimed eihibiting a&tvREih #Heqfeatnibnt SdeSbibhBAShe pSEhological
aryl fdsed 20 azapol ycyclic conpounds exhibiting

activi t in the treatnment of neurol ogical and

psychol ﬁ”@ earersief] efseaeeunds Thiemuiml tsaryifussld azapghountid sompounds
of offf@mmInislilluskdiéoin 8endmd2ised azapol ycycl i c conpounds

of formula IVis illustrated in Schenme 2. WO

2004/ 063164 PCT/1B2004/ 000152 -7



Scheme 2 RCNCY 0Ostepl I I RRNH RQC1 NH
RR2 O COR2CH3 Il step 2 step 3 RR NRA NH step 4 R

WORAGHR24 V |V wherein R4 is hydrogen, Cl-C6 BERIB2004/000152
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unconj ugated C3-C6 al kenyl, benzyl or al koxy Cl-C6. In
step 1, hydrogenation of conpounds of fornmula II
yields the internediate Il whigh is 5 cyclized in
step 2 with sodiumt-butoxide in nmethanol to formthe
| actam of formula I. The carbonyl function is reduced
in step 3 with sodi um borohydri de-borontrifluoride
giving the aryl fused azapadgneyebi ¢ conmpound of
fornmula IV. Exa‘gl'ﬂl es of specific conmpounds of the

uka |V are e follow ng conpounds:
4- ef hl oro- 10- aza-tricycl o[ 6. 3. 02, 7] dodeca- 2(7
), 3, 10 3-trifluoronethyl -
10 g7t rivg
4, gbi stri

7] dodecz{\% . 3, tSr' eﬂe;

4-choro-p-trifl uor yl -10-aza-tri cycl o
[6.?111.012‘ﬁ'1—'d od a-2 (7), 3, 5-tri en e; 4-amno-1
0-aza-tricyclo[6.3. 1\ 02, 7]dodeca-2(7),3,5-triene;
4-nitro-1
0-aza-tricycl o[ 6.3.02, 7] dodeca-2(7),3,5-triene; 15
4- et hyl - 10-aza-tricycl o[ 6 02, ;

7] dodeca- 2( 7)RB, 5-tri eng; 2f | uoro-1 R
0-aza-tricycl dodeca-2(7), 3, 5-t

thyl-1 0-aza-tricyclo[6.3.1 .02,

N—H
R R2 o)
CO,CH, —
step 2 |
i step 3
R! R
N—R* NH
step 4
R R'CHO R?
v v

wherein R*is hydrogen, C;-Cq alkyl, unconjugated C3-Cg alkenyl, benzyl or alkoxy C4-Cs.

In step 1, hydrogenation of compounds of formula Hl yields the intermediate Il which is
cyclized in step 2 with sodium t-butoxide in methanol to form the lactam of formula I. The
carbonyl function is reduced in step 3 with sodium borohydride-borontrifluoride giving the aryl
fused azapolycyclic compound of formula IV. b (

Examples of specific compounds of the formula IV are the following compounds:

4-ethynyl-5-chloro-10-aza-tricyclo[6.3.0*"Jdodeca-2(7),3,5-triene;

3-trifluoromethyl-10-aza-tricyclo[6.3.0*"Jdodeca-2(7),3,5-triene;
4,5-bistrifluoromethyl-10-aza-tricyclo[6.3.1.0%"]|dodeca-2(7),3,5-triene;
4-choro-5-trifluoromethyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene;
4-amino-10-aza-tricyclo[6.3.1.0>"|dodeca-2(7),3,5-triene;
4-nitro-10-aza-tricyclo[6.3.0>"]dodeca-2(7),3,5-triene;
4-methyl-10-aza-tricyclo[6.3.0*"|dodeca-2(7),3,5-triene;
4-fluoro-10-aza-tricyclo[6.3.0*"Jdodeca-2(7),3,5-triene;
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4-trifluoronethyl-10-aza-tricyclo[6.3.02"' 7] dodeca-2(7)

w0 X03/06316€£ne; and 4, 5-difluoro-10-aza-tri cycPCDIB2004/000152
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[6.3.02,7] dodeca-2 (7 ), 3, 5-triene; _
4-nitro-10-azatricycl o[ 6.3.1.02" 7] dodeca-2(7), 3,5-trie
ne; 8-
4,5-dinitro-10-aza-tricyclo[6.3.1.02, 7] dodeca-2(7),3,5
-triene; 5 4,5-dichloro-1 0-azatricyclo[6.3.1 .02,

7] dodeca-2(7),3,5-triene; 3-trifluoromethyl- 1
0-aza-t 4-trmyarbm[atﬁy|3 0-hza- GeycloYd QW@@@GO@(Z@)QQH%M !ar%\ne

(+)-3- tgb E(ﬂl-}‘ qg% a- %{"CY%%&?’ Swﬁioéeca%ﬁ 3%[ ’mene

7] dodec
(-)-3- t%-ﬂ*rpﬂ@'@mftmynlylﬁﬁl‘oo dzaﬂeca-ﬂﬁy&m[e@es 1.02 7] dodec

a-2(7), 35—'émttrro|-1@[b°~za-tr|c§ck§[é QQroe’z]éodgcaaz-{(?1 35 &rﬁf&l o[ 6.

.02, 7 - uor o- 1
50-aza- 1‘??56@3@[@ %Zati'cycw?' b dlﬁ’a%??é(z '?)5't39r§ triene;
(-) - 3- f -tifuwerh&thyiz 8-aa-tricyotdl[@f. ﬁo"?]dbdél% 2(hdoeeeme; 2( 7) ,
3, 5- try

4 et hyny T STHPEBEEY g Hoydelas d O edsen2(pyp s eno
7] dodech-Sfrifiyorgmetiyl{lp-peaeyclo Qf Wﬁ;ﬂﬂ)@ﬁﬂrlwr o-1
0- aza- t 3-flayeh @bLa-Beytio[sdR1. oﬂﬂdd&a&@@@ﬁ 3(GAliend; S-triene;
(7] Logeﬁgygg‘ %ro go gk%&c%loie ig igﬁﬁjo&erclag\(ﬁ 3%—’[“6]’18 1.0z
4-f | uor 0=3uorq-14- @@rtmvebwﬂ-c’fﬁd@@_eaa 2(7).2pdlenps. 3. 1. 02,
7] do 2 e ?:ﬂetaﬁfﬁ’) -5-Budpo-ti 6-aRMéyclo]6.3.1.0% 7]dodeca-2(7) 3,5-triene;
+
(() Lza t¢ Iyrcly\f'(%'ﬂgoriqgfzgfa‘é%é (7]f5°d%pa§q)r3r5etﬁ%"e and
(-)-4- fQL)cfb?tbyrHL §-fyorg- maazartec:yhlynfsan G ldadect-2(70.9 6Hdn6; 3. 1
02 ' 7] ﬂmﬂﬁ&gtr%(:c?r))m&hﬁ 1bfak§-[?ﬁyclcﬁ’@§j1 o%ﬁ@%‘%‘?ﬂté £abley

al
or | var LD STy Olra sHRias 4° BSpoe e ignes end
the 20¢-)sebordairifluaonetey-06-atotriogelog.d. Votdobecarz(Bl3dbaharde  and

ofpﬁaaﬁawat@a.mabmévmgggoof formula V bind to

neuronal nicotinic acet line specific receptor
sites MritfPat & Geheme 2.iderivabivRsl AtfertylaciNoare meapgied by condensing the
f usectridary. anfucdi f@mwwwmam@hy@eaﬁlfﬂrmmﬁ R‘bigot r eat msnt

of i nf(I; cﬁro\( foprﬂL\ﬁg k/ b % ﬁ %?ongl nlcd) mw:,rgceglggﬁa? 8?16(%' Fﬁceptor sites

limted td ul cerative co
arfhderegisfuldn @P@‘@i@@?hc’“ﬁﬁ'@q ft"?ﬂ?i‘Pfe ayelmqmpgywa reErrseful in the treatment of

S pisRtrinetorly HoRBii Aisessdr QRYIing abul, nedSiififedt & RitleRtive” @biiidc pyoderma
R e e T G i
di %‘Pcﬂ’éﬁsce“?%ﬁprqea@oucfawmsp@pﬁr igtion, @egetal pasic Hieorder| depression, blpolar
( Adisojder, Célﬁ&\ht |sM@p RSk Gt 194), o §5Hice MdrQNscidpbbls! m(:!@) cognitive
anoosfexcltla 0 ﬁensﬁ 3’ @'rqlla ac a@ﬁ% m e 6}§,t Frthaa stric  acid
hy PPt e ¥8 e SPlmia,, ARoietia, o AR offidia rarihees (a8
sdppqmﬁtl@rar ulsers s ypheedheamocyidma, d @gredsvec | mraammbar palsy, chemical
atbbéridbRs dn€ agd|¢t|one@§{‘%[5H?1H§r§leQ'an LAY Tels e oI/ t(Qnd/or tobacco
ni p?c?dtuctrsBe aFc‘%? t?ernzgd%zeplnes barbiturates, opioids or cocaine), headache, migraine,
stroke, traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis,
Huntington’s chorea, tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct
dementia, age-related cognitive decline, epilepsy, including petit mal absence epilepsy, senile
dementia of the Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity
disorder (ADHD) and Tourette’s Syndrome.
The compounds of formula V, and their pharmaceutically acceptable salts (hereatfter
“the active compounds") can be administered via either the oral, transdermal (e.g., through the




30 products), alcohol, benzodi azepi nes, barbiturates,
opi oi ds or cocai ne), headache, m graine, stroke,

W e@usdibL£ brain injury (TBlI), obsessive-conmpuPGl/IB2004/000152
di sorder (QOCD), psychosis, Huntington's chorea,
tardi ve dyski nesia, hyperkinesia, dyslexia,
schi zophrenia, multi-infarct g@enentia, age-related
coghitive decline, epilepsy, including petit mal
absence epilepsy, senile denentia of the Al zheinmer's
type (AD), Parkinson's disease (PD), attention deficit

hy per datpbieh)f iitrandBel, @uamgm rreo(a{\@bi@hte@n& ta_[:%éf Rlik§ Fransdermal and oral
Sy Q&jrﬁlﬂgpatl n Qg lpre%ﬁ%g u r‘]'ﬂ omp%ug'ﬁugre( rﬂg?_t éjgf'ia@p aJnter%ered in dosages

ph armaceut| ca y accep Abi
actangiag EEmpReuHA! Mg erin abeut SAPRiMEi pst dayauefeiably &orh llout 0. & about 300

or &1/ I Ertchao4/ i leFRbivio&d &ses %moerét’GI% Wr%&?ﬁgﬂg «T’lu%lependmg upon

5 su Flwﬁggta?nd cro%%'ttoalof trﬁaquﬁ(ft g?laq; trgqxedt qﬂglte%parpcy@f gyte of administration
Tr ehresefe Howkvearediosagel leveldiohtisii thé raage @abaut 0.0pT @ €rabeet.10 mg per kg of

Thess weRARRHALSs l%?& deQHEI& eﬂﬁ@} Bamar}é’tlor%qngame%rﬁge%&ur depending

dosa es ranging rroma
my URPEhegnt iﬂdé%q*ts’a [of/the PIPANE BRRR iregten 2 thak idividg Bspamges to said
pemedicamehn as walghLorothe dypwodﬁ@nﬂﬁ:é&&gl ferhiul2@stOéhosen and the t|me period
va € C ndil n
10 5rll Etla%\gauk‘ﬂg \M’] n?l sglgﬁ %@'ﬁ b %]t)/atlgn lg léam £ ggl gngs gs?a@&e Iq&sage levels
t h%e Waie lowen ligyit of B elereseid rres fﬁ?x:herrmre than addwusterwhile in other cases still

HOPAQMEdose@nﬁ@baga&]ploﬁétﬁhmﬁobta&auén% iarﬁ/ l‘iefr‘rﬁful’ §§H@@ffé?:fs %Qﬁgd that such
OBk e PRy Sl o

n ever t hE1ee sstivge @QTI‘WPQ}@E#% n@ﬂ nge apumsterae wenghdr an cbomblnatlon with
15 C Oﬂﬁhﬁéc@lﬁhcﬁlfy abddBtaPBEHNEIS orQﬁHJéF]Q; btyraﬁ@éf% R0Galt- Qs p{ewously indicated.

|nﬁlylg¥ Ig ses to said di‘cament, as

bk et e e RS e PO REICEEET A ER el ofierent dosege
t hierns, gm., they meylbd Gonairebd iwith earivad phdumidcagicalyiacdep@ible fhert carriers in the
adigifiod tdbfts Qst'uf%s C@Jn%b&ﬂal%‘iche% rfoz%%@é kr@ﬁ%@ a?dS T candies, powders,

dosage | evels below the I ower
r atESEPeBR FRIYSS: SHRAgS!ioresy Ualies, gwﬁu |p@st$8n lefton@r oretaseetg aqueous
20 st suspensibas; piectalle setionn yIixbs seais| adaik k.t Haricatay ﬁn'clU@b solid diluents

any ﬁ%n@tg fle %hge%agfrﬁegifét gnd arngd{c; Q&dto%lc %h;aﬁ? Csalggné QI’braddltlon oral

doses are first O Severa
adPharnaseitisgl p@rnpqsﬁpr@,elf@ﬁ@@tswtahlé sw%g}eneq'ﬁ@d/qd[ayqy@d In general, the active
c ommulmdis aepresit irfdlioh Bdsa§Ero@ 1 aBEdPBtroniidVels PIRBInG Abrh Qbut 5.0% to

%Qm7%§t& Hpceutlcally acceptable carriers or
uent s of the several routes previously

25 j nd| catfead. °fa| inigyafiqni dabletyr may cohtein aec tvanedy o0 epiniamtss disintegrants,
C alobrlegting e ganty, §rtda=m&g inaw de variety of different

dosage forns E?éd Fa?n‘o ne wi th various )
phar mac&FE ﬁuﬂ/eng'g'&s %{8 iAo BRY | Er%“qoﬂ'e? [éh flavor, coloring
f oratiepend dibérdt s, capsul es, transdernal patches,

| Ozengelfor Hafeﬁ@m%dmm%frgloﬁag%ﬁﬁyn &Oﬁ‘\'g%ﬁve fs o@ﬁ'os mag be suitably

ories, 1 es,
30 I&%ﬁgﬁ%an ﬁgﬂﬁ§ﬁﬁgéﬁﬁgﬁ§mﬁﬁ°§W§®@W§96ﬁ§ |njectable
sol ut i ofe folleWInmexaan&yarej pevidadfor thé purbodeat fudtiehliustration and are not
Cahtehddtio ﬁnm&hyé&pée thdindidiggnts or fillers, sterile
aqueous nmedi a and various non-toxi c organic sol vents.
In addition, oral



phar maceuti cal conpositions can be suitably sweetened
and/ or flavored. In general, the active conpounds are
wee@desticd n such dosage forns at concentrati onPCEENES/000152

rangi ng fromabout 5.0%to about 70% by weight. 25

For oral adm nistration, tablets may contain a variety

of excipients, disintegrants, -1d-ubricating agents, and
fillers. Aqueous suspensions for oral admnistration

may be embodied with flavor, coloring matter, and

di luent. For parenteral adm ni strati on, a solution of

| ycol . SHes2l RS
gu?/poseAdfstfraaqtqwewas bﬂamldr\athl @)fﬂ :amwoaanez ymdene dHiheendeldcarbonitrile

}T’OCT‘ﬂ/? '|3R@ QZiﬁ?glggzjg_fs)% &, Erb%luhnyﬁﬁgrbﬁp(Som&Q'oﬁ/?QggB]l\ﬁeq’hanol (126kg)
5 5 W FIBBE Y P RE 2T CCTFOBRYE © SEi B Ayl a2z ko) to te

f [ mslhaﬂoéatmectomaslt ottatog®d. WHéld this acid solution at 0°C to 5°C until needed.

(SAI%H% ddllgglé%d’fu?‘f Z%gtﬁgg%cg’}#' EF Sg.e[tjo}r?gﬁr Egp I rtegcl(t%rﬁoyere purged
Wapgep:e(h]% mlnlweﬁ piPogure W@Pf the kolare adetg tpettle peid and water from
r ethetcatalys. md/ dhake thet etinolNifdrc. acickdrRborS il rbatidr © t8@e®hontents in

10 (Z«I%agtorkg) tt@’Ct Q}esrbe ﬂ&“lf?é h&%&éetena\(fvtg%rnﬁrz {j?c}ed lggraag@?e%’ to begin the

acid solutlon
ChdEpganaiiat-h e Fonteartsing: e%@qr \were dhant ydrogeratedO@ A0cpsBGitarting at a

Botehpéraatd 90T Wy @ovmlﬂ'aﬂﬁﬂ tHeﬁQﬁ&@ﬁ%anltd’ 53°@ t%@b'ﬂnﬁl%e uptake of
0 et ene aceta he acid and

f/vgrt%gr%)ég? geur%rsg t'I'he rS?CZSPn g?s th%wn&qj]egrf&%raaetlﬂré comp!etlon and once deemed
megdamiels, reagiof l]!f"‘(aé patged wiib Initrogemnandreopleditt 20°C 2o 26°Ct HEhe contents in
15 00@5&6}{ Swh t1&h fiRAL!e rrer%ov@tthco%etnpcégk/s"l‘%qd ttﬁéecé@{;gf E8&E tinsed with

d tely to be
AP BEEhAPE B THRAUE PEHEE ! O BR o ice Yeaon held wihou
hyidelagge frauedindite @t gai.g starting at a tenperature of
OC and slowy ranping the tegperature up to 50C to 55C
until the upt ake of hydroeTT ed The reactl on was
t hen sanpl ed fée~ 4%3. 2.4 A :
20 conpl etthe ne#ahdic §olms Wu@bﬂd mMEtxbmﬂbt’(O(QQSFL afIBj kg Theory) was

Co&ln@é?utrgtgd ZtQCa tv8lug1§ ﬂlﬁ %Or%%ﬁe dp en e ggc%l e@g(il‘? aé%] d25% Sodium

t h'@etli%d&(%*ﬁane'aﬁ@é‘“?ﬂ Hgﬂd wwetqhargﬁdatoﬁgmﬂr 2@ GS%’CR@?5°CTFfee contents
fidftretta? 1f wer siRAE EiRirgell iABteddi® 2TBE NRBAL A5PMS RiN¥BH Seactor 1 with

t hrﬁ&h%]% QQI\_IYIa%Q %gﬁsferltﬁeorlln%te oorgagtc?rrZ al‘%s‘fg d to 2‘;5he eexcton’%ntg Pn reactor 2

25 were stirred for 15 hours at 15°C to 25°C. The reaction was sampled and once deemed

complete, 85% phosphoric acid (20L) was added in small portions to achieve a pH of 4.5 to 5
at 15°C to 25°C. The contents in reactor 2 were concentrated to 148 L and water (322 L) was
then added to reactor 2 at 15°C to 25°C. The contents in reactor 2 were concentrated to
367L and methylene chloride then charged to reactor 2 at 15°C to 25°C. The contents in
30  reactor 2 were then stirred 30 minutes at 15°C to 25°C and then allowed to settle for 45
minutes. The layers were separated and the aqueous layer was back exiracted with
methylene chloride (45L). The combined product rich methylene chloride layers were then
washed with water (91L). The methylene chloride layer was then charged back into a clean
reactor 2 and then concentrated to a volume of 64L. Slowly charged ethyl acetate (185 L) to
35  reactor 2 and the contents in reactor 2 were concentrated to 64L. Repeated the ethyl acetate
charge and concentrated one more time before cooling the reduced ethyl acetate product
slurry in reactor 2 to 15°C to 25°C. Granulated the contents in reactor 2 for 2.5 hours and



10- Aza-tricyclo[6.3.1.0.2. 7]dod eca-2,4,6-tri ene-9-one
20 The nethanolic solution obtained in Exanple 1

w@ 3894063146 kg Theory) was concentrated to a vPCT/IIRR0G£000152
114L in reactor 1. Methanol (460L) and 25% Sodi um
nmet hoxi de/ met hanol sol ution (124L) were charged to
reactor 2 at 15C to 25C. The gpntents of reactor 1
were slowy charged into reactor 2 at 15C to 25C
Rinsed reactor 1 with nmethanol (19L) and transfer the
rinse to reactor 2 at 15C to 25C. The contents in

_rl_ﬁr%‘ﬁtfﬂére% FRe WIRY Galed Wi @&hé@wutﬂ&hhaﬂééﬁtez(m@%dlttmi groduct dried at
e reacti n was. s once deene conpl et e,
8§@§b%% W?Bmg%ﬁﬁngéglfqagg added in snall portions
to achleve a pHof 4.5to 5 at 15Cto 25C The
contents in reactor 2 were concentrated to 148 L and
water (322 L) was then added to reactor 2 at 15C to
25C. The contents in reactor 2 were concentrated to
367L and net hyl ene chloride then charged to reactor 2
at 15C to 25C. The contents in 30 reactor 2 were then
stirred 30 mnutes at 15C to 25C and then allowed to
settle for 45 mnutes. The |ayers were separated and
t he aqueous | ayer was back extracted with nethyl ene
chloride (45L). The conbi ned product rich nethyl ene
chloride | ayers were then washed with water (91 L).
The nethyl ene chloride | ayer was then charged back
into a clean reactor 2 and then concentrated to a
volunme of 64L. Slowly charged ethyl acetate (185 L) to
35 reactor 2 and the contents in reactor 2 were
concentrated to 64L. Repeated the ethyl acetate

charge and concentrated one nore tinme before cooling
the reduced ethyl acetate product slurry in reactor 2
to 15C to 25C. Granul ated the contents in reactor 2
for 2.5 hours and WO 2004/ 063164 PCT/ |1 B2004/ 000152

-11 then filtered. The filter cake was washed with
ethyl acetate (34L) and the product dried at 40C. The
nelting point was 168C to 169C. WO 2004/ 063164

PCT/ 1 B2004/ 000152 -12 W Caim 1. A process for
preparing a conpound of formulal R NH R2O
conprising hydrogenating a conpound of fornula I



RCN / Il R OO 51 wth hydrogen gas and an
al cohol having the fornula R30H in the presence of a
whyanoganat i on catal yst and an aci d; wherei n RACHIBRGR200152
are sel ected i ndependently from hydrogen, Cl1-C5 al kyl,
Cl1-C5 al koxy, trifluoronethyl, halogen, sulfonyl
al kyl, al kyam no, am de, esterqz.aryl-alkyl,
het er oal kyl and 10 aryl-al koxy; or Rl and R2 together
with the carbon atons to which they are attached form
a nonocyclic or bicyclic ring; and R3 is O-C6 al kyl;
and a. the hydrogenation CahﬁQYﬁﬁnis conpri sed of
about 5% to about 10% of n carbon 15 b.
t he hyd}/ogengf) Pon® %{tpéefp?'g'igpal %Q”}?P@?'engﬁ omgplal wei ght
rati o of catal yst conmpound of formula Il in the
range from about 1:99 to about 10:90; c. the
hydr ogenat i on cat al y5\ > i sed of about 30%to
about 60% by wei ght . M—H he nitrile group is
reduced to the corresfgading afi no group; and 20 e.
the acid is present,at an equﬁ\alence ratio of acid to
t he am no group of R"about 1:1. @. The process
ac Li mher a. the hydrogenation of
coﬁ%{ﬂﬁﬁgmgﬁwg n%%%OT?mTea '“P@'Phe formati on of
of formg¢M WO 2004/ 063164
~ 11l R2 COOR3 wherein
he internedi ate
nverted i nto conpounds
a base inja sol vent
a R30H,

i ntermedi at e conpoungs
PCT/ | B2004/ 000152 -13
R3is C to C8 al kyl;
conmpounds of fornula I
of formula | by treat
conpri sing an al coho

with hydrogen gas and an alcohol having the formula R®OH in the presence of a

hydrogenation catalyst and an acid; wherein
1

R' and R? are selected independently from hydrogen, C;-Cs alkyl, C,-C5 alkoxy,

trifluoromethyl, halogen, sulfonyl alkyl, alkyamino, amide, ester, aryl-alkyl, heteroalkyl and

10  aryl-alkoxy;

or R' and R? together with the carbon atoms to which they are attached form a

monocyclic or bicyclic ring; and R®is C4-Cq alkyl; and

a. the hydrogenation catalyst is comprised of about 5% to about 10% of

palladium on carbon;

15 b. the hydrogenation catalyst is present at a weight ratio of catalyst to

compound of formula Il in the range from about 1:99 to about 10:90;

c. the hydrogenation catalyst is comprised of about 30% to about 60% by

weight of water;

d. the nitrile group is reduced to the corresponding amino group; and

20 e. the acid is present at an equivalence ratio of acid to the amino group of

about 1:1.

2. The process according to claim 1 wherein

a. the hydrogenation of compounds of formula Il leads to the formation of

intermediate compounds of formula



5 wherein R3is -C6 alkyl. a 3. The process
according to claim2 wherein the internedi ate

weovpoesies of fornula Il are converted i nto PONBOGMANO0152

10

15

20

25

30

of formula I without prior isolation. 4. The process
according to claim2 wherein the internedi ate
conpounds of fornula Ill are-isolated prior to
conversion into conpounds of formula | wherein R3 is
C3 to C8 10 and the am no group is bound as an acid
salt. 5. The process according to claim1 wherein said
hydr ogenation cataly is co hsed of about 5%

pal | adi um on car bon. The process according to claim
1 wherein said weight { catalyst to conpound
of formula Il is about 5 7. The process
according to claim1l whegre gai d hydr og Patlon
catalyst is conprised/o abo t 50% by i ght of
water. 8. The procesia accor di GOOR>cl ai m 1 wherein
said acid is sulfuric¢acid. 9. The process accordi ng

tQNKéré:];hm,gc\Mb%eaq |§,;-yd base is a Goup | netal
al koxi de. 2 process according to claim10

wher ei n sai g?é”"f*‘ré"eg@tﬁ @rmPewIds of fopiialiafreconyarted Tite compounds
pr@d@mlaad:ymedinmgt with albaseninla ¥éMInE EdingriBig @A RBHA &f Rfmula R°OH,

fQMﬂH&@RﬂsbSC Si ,ected fromthe group consisting of
10-aza-tricy cfo 6.3.1.0. 2. 73 #

dodeca- 32 4, 6 hprqrgq?és QCC@fp@'ng plaim 2 wherein the intermediate compounds of

g]fgrmddd [ enrzeanmt( : dntgdi mﬂcfbo&@aur{dé oM 1Griouk pl&hisolation.

ode

( +) 3. t Fifl u'%ﬂre?ré(‘te%g CofﬁTgaZ aC?&Prpl Cvlaqrtar dhezintermegiate compounds of
7] 8w 2reisojated pripr torqogyﬁgm@l ipleeeompounds of formula | wherein R®is Cj to C,

( a)md&retafmxﬁdgﬂ@[pﬂﬁﬁ&JM'asénQa@@&ilttr' cyclo[6.3.1.02

7] dode q% 5-triene-9-0 q 3 fluoro-1
0-aza-tri cycl 0[% cgssl acc@zﬂmg to claim 1 wherein said hydrogenation catalyst is

7F@@E@@dﬂﬁﬂﬂwt%%ambdmmmecabane
(+) - 3-8, uor and o8 bédoRdtg! 8- 11w
7] dodoeca g‘&@z § b e oncel \g %IB said weight ratio of catalyst to
MRoUA b Pl i Ahout P80l o[ 6. 3. 1. 02, 7] dodeca- 2(7) , 3,
5 triere. The process according to claim 1 wherein said hydrogenation catalyst is
comprised of about 50% by weight of water.

8. The process according to claim 1 wherein said acid is sulfuric acid.

9. The process according to claim 2 wherein said base is a Group | metal
alkoxide.

10. The process according to claim 10 wherein said base is sodium tert.-
butoxide.

11. The process according to claim 1 wherein the compound of formula | is

selected from the group consisting of
10-aza-tricyclo[6.3.1.0.2.7] dodeca-2,4,6-triene-9-one;
3-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"ldodeca-2(7),3,5-triene-9-one:
(+)-3-trifluoromethyl-10-aza-tricyclo[6.3.1.0>"]dodeca-2(7),3,5-triene-9-one:
(-)-3-trifluoromethyl-10-aza-tricyclo[6.3.1.0*"]dodeca-2(7),3,5-triene-9-one:
3-fluoro-10-aza-tricyclo[6.3.1 .02’7]dodeca~2(7),3,5-triene-9-one;
(+)-3-fluoro-10-aza-tricyclo[6.3.1 .02’7]dodeca-2(7),3,5-triene-9-one; and
(-)-3-fluoro-10-aza-tricyclo[6.3.1.0*"|dodeca-2(7),3,5-triene.



