WD 02/ 085843 -1 PCT/1B02/ 00660 PROCESS FOR THE PREPARATI ON OF q0050‘5”r()”\ SU,
1, 3- SUBSTI TUTED | NDENES AND ; AZAPOLYCYCLI C COVPOUNDS The r{rwg've
invention relates to a proc mmgﬂm reparation of internmediate 1, 3=
substi t ut edworodesrdss of t he fornul ae a), (I'b) and (Ic) orPGHIBIAI06E

thereof: 5 (la) OR4 CO2R5 CO2R5 wherein Rl, R2, R3, R4, and R5 are defined
bel ow. Conpounds of formulae (la), (Ib) “land (Ic) and m xtures thereof are
useful in the preparation of conpounds of formula (I1): R 10 wherein R2,

R3 and R are al so defi ned bel ow Processes for the preparation of conpounds

of formula (I11) UsS. Ser.
No. 09/402, 010, f| I e ée':{oot%-F Mﬁgﬁg@g‘@?}% ﬁbﬁﬁ%éﬁgm, 002,
filed February 25, 2000, bot here y incorporated by reference. The
present invention oef @ésenBiniBatich ©bfek ¢ @procedstfer thabieseratpatdiwaymediae i [3e

cormpounds of {oL “Hgdpj‘mééne% offhe H?J%eldg)eh% an@%@%‘#&?regme jal yzed cyclization

process to 15 prepare in Srhedi are oun or mu e(Ia) (I'b) and
(lIc) which are thzen furt het conver £d to co'gpounds q{; formul ax(11).
Conpounds of for (1) bind to n ronal nicotinic etyl chgline specific
receptor sites a eful in no ) chol i ner gj ion. Such
conpounds are use y E Iammtorytbo sease

|/V tis, pyod

(I'ncl udi ng but not, 1 to ulcera gangr enosum
and Crohn's di se&e) irr s bowgp syndr one, spasth dystoni a g, chronic
pain, acute pain, celd«g¢ sprue, pouchitis, G@Boconst ri cti on, @Riety,

pani ¢ di sorder, depreSS| on, bipolar di sorder autism sleep disorders, jet
| ag, amyot gophi c | at agal scl erosi s ( ALSXIp) cogni tive dysfudelion,

hypert ensi on, uI I n obesi{ cardiac arrythm as, gastric acid
hyper secretio ere'f'rge R ﬁxe dn?c?rrreoéée??db\éhw progressive supr anucl ear pal sy,

chenical 25 depend@ﬁﬁ?%‘@dsa?fcmﬁﬂ’@iedtag ot epé ('EP a“ddé‘b'é‘r‘raé'rﬁf?%@%\‘ﬁef%r” the

addi cti ons t o prbpseidnEcooshdenf fordaqmo  products), al cohol ,

benzodi azepi nes, barbiturates, ppl oi ds or cocai ne), headache, m gr ai ne,
stroke, traumatic brain inj ury ), obsessive-conpul sive di sorder (OCD),
psychosi s,

N-R® (I
R®
10 wherein R?, R® and R® are also defined below. Processes for the preparation of compounds of
formula (I1) are set forth in WO 99/35131, corresponding to U.S. Ser. No. 09/402,010, filed
September 28, 1999 and U.S. Ser. No. 09/514,002, filed February 25, 2000, both hereby
incorporated by reference. The present invention offers a more efficient alternative pathway
to the compounds of formula (1) via the use of a palladium-catalyzed cyclization process to
16  prepare intermediate compounds of formulae (la), (Ib) and (lc) which are then further
converted to compounds of formula (I1).

Compounds of formula {I1) bind to neuronal nicotinic acetyicholine 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 colitis, pyoderma

20 gangrenosum and Crohn's disease), imitable bowel syndrome, spastic dystonia, chronic pain,
acute pain, celiac sprue, pouchitis, vasoconstriction, anxiety, panic disorder, depression, bipolar
disorder, autism, sleep disorders, jet lag, amyotrophic lateral sclerosis (ALS), cognitive
dysfunction, hypertension, bufimia, anorexia, obesity, cardiac amythmias, gastric acid
hypersecretion, ulcers, pheochromocytoma, progressive supranuclear palsy, chemical

25 dependencies and addictions {e.g., dependencies on, or addictions to nicotine (and/or tobacco
products), alcohol, benzodiazepines, barbiturates, opioids or cocaine), headache, migraine,
stroke, traumatic brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis,
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WO 02/ 085843 PCTI I B0O2/ 00660 -2 Huntington's chorea, tardive dyskinesia,
hyper ki nesi a, dyslexia, schizophrenia, nulti-infarct denentia, age-related
cognitive decline, epilepsy, i ncluding petit nmal absence epil epsy, senile
denent i a ofwDleogiBahei ner's type (AD), Parkinson's di seasd@CIEB)2/006i0t enti on
deficit hyperactivity disorder (ADHD) and Tourette's Syndrone. 5 The
conpounds of this invention nay al so be- @ied in combination with an

anti depressant such as, for exanple, a tricyclic antidepressant or a
serotonin reupt ake i nhi biting antidepressant (SRI), in order to treat both

the cognitive d i ne_and r S|on a
Hunt i ngton' s 'é‘ﬁ’ '?géoﬁ S ‘F‘%e?a%ﬁgf Yshes P éypgrﬁm& T o H@Enl"gﬁaw h
muscari ni ¢ agtamestias agerelaied epgnitice @F'inﬁmp&ftpéy tm fing gy wwabm‘g%am'?w c>eqiied

nicotinic r eC&QIeﬂzfaSofﬁr@rAlzth%erlszder(ﬂaj, PErRibson't @lseae¥ &MY @tentioh déikciShyperagimibyt | ve

dysfunction, tive decline, AD, PD, stroke, Huntington's
chorea and T qeh&bﬁhgandq?'igg%svﬁyt neurotroph| c factors such as NGF in

order to naxim ze eordmpeyngh cof ethiaiieasiRBnmay grisot B usehdr (FRMPINAleTH WIB @y e,
of ALS, cogni &ritivepresshyisduomss, fopBxamplgea trigtirtaetitepregant b ¥ seralerti revpdake ABIPItiRRD

stroke, Hunti %rﬂé\e\%?es%nﬁ(gﬂg Qr‘?lorgg"q? &k botrpﬁe !:c@nltl\fé%glhé‘ Qtlid d%ﬂrewlctnrésﬁggt@é @nﬁ hat

slow or arres 1 on en

g? ancers, % %Y?o gatl
i nhi bitors, sARrBR.ageke. ffnineiapis schored or iawRls 4ralh it &Bé) "hé n wi
ant i - i nf | ammanodcyrinicagenistsin ardr 1 Stimwaebntt cdotal tmussadmy and SidhivitRyceg)ers ToHEhe

| NVENTI O\I]J d hetré?a(n?e%? Wy e&%l\(pq’éqtof 2 rc%rﬂt@@ﬁyshﬁct@n %9%%‘3 Jo itivb R¥BciiRg, pappt i on of

any one i nden (la),
(I'b) and (Ic)stike. MUR‘t"G‘P’é%C'PFF@raéBfT Bl I—le\@mP?’aﬂm Wl*?lne*zb’" F?"%& fa%ﬂ-’itsuébigﬁbg 02R5
(1c) wherein &derat thakidize civlisedie ethantemim de plentsimeny forfwmldayﬂhlcﬁg@mmhve uor o,

((:?ng.)r CC)6) ;a.lsgl( %fun&@ aab&)é‘atéﬁ%%ﬁrﬁlv@ dbkiiheS ABEPE strdkg a-ld?ul'lngidﬁ@,chorea and TBI; or in

Yy yl - or
aryl - ( Co- C3) afIgpinaisn WWhEQeé‘fsn(hg %ﬁo”“aqﬁrfeft &geﬁu% £ eod O?nr't%?n o ;Sn@g? @Lé(
napht hyl , 15 hetgregatio| iRhio®Ds CB)pelars inhibiters. Hast @ma@aﬁwmwwewwqeymﬂa@mat%her ein
sai d het eroar yéenqss,n@&k,@@m@tﬁgrw 25 five to seven nenbered aromatic rings
containing fromone to four heteroatons selected from oxygen, nitrogen and
sul fur; X2(CO C6)al kyl - and XZ(QMQQ}@ PR EENTGEN al kyI , vvherel n X2 Is
absent or X2 is (Cl-C6)al kyl am P% b g{nt
the (Co-Cs)al kyl - e gresent essnawwsow @Sﬁeaf&%/lm P"’é?‘l°8 SPV 8’éﬂ ©
X2( Co- Ce) al kyInterrédiaxe2(, Saubeiitytad kaengs 6100 (GG jutle Kig), {b)aod {ldionsixtuzes theeebt one
carbon atom and vvherel n from one to t hree of t he carbon at—eﬁcs—ef-—seu—d -{Co

\j% \j:é :R

(1a) (1b) (Ic)

wherein R? and R® are selected, independently, from hydrogen, fluoro, chloro, -8O4(Cy-
Ce)alkyl wherein q is zero, one or two, ((C1-Cg)alkyl);amino-, -CO;R’, -CONR'R’, -SO,NR"R",
aryl-(Cg-Cs)alkyl- or aryl-(Co-Cs)alkyl-O-, wherein said aryl is selected from phenyl and naphthyl,
heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Co-Cs)alkyl-O-, wherein said heteroaryl is selected from
25 five to seven membered aromatic rings containing from one to four heteroatoms selected from
oxygen, nitrogen and sulfur; X3(Co-Ce)alkyl- and X*(Cy-Ce)alkoxy-(Co-Ce)alkyl-, wherein X* is
absent or X? is (C-Ce)alkylamino- or ((C4-Ce)alky!);amino-, and wherein the (Co-Ce)alkyl- or (Cy-
Ce)alkoxy-(Co-Ce)alkyl- moieties of said X¥(Co-Coalkyl- or X}(Cy-Ce)alkoxy-(Co-Cs)alkyl- contains

at least one carbon atom, and wherein from one to three of the carbon atoms of said (Ce-

30  Ceakyl- or (C;-Cs)atkoxy-(Co-Ce)alkyl- moieties may optionally be replaced by an oxygen,

20



30 C6)al kyl - or (Cl-C6)al koxy-(Co-C6)al kyl - noieties nmay optionally be
repl aced by an oxygen, WO 02/085843 PCT/1B02/ 00660 3 nitrogen or sulfur
atom with the proviso that any two such heteroatonms nmust be separated by
at | east twooemessean atons, and wherein any of the al kyl PeTaBI28®660f sai d
(G- C6)al kyl- or (C1.C6)al koxy- (C- C6) al kgl - groups may be optionally
substituted with fromtw to seven. fl uor atons, and wherein one of the
carbon atons of each of the alkyl noieties of said aryl-(Co 5 C3)al kyl - and
sai d heteroaryl - (CO C3) al kyI may opt| onaIIy be repI aced by an oxygen
nitrogen or sulfur a fore ng_ar

heteroaryl gr®{Hge" ?ﬁy}”bﬁ?m dWBf"Ie)V'%'EP th%‘@ﬂ% tsﬁ%“é‘a‘e{&ams %H%t bg F epa%led e

substi t uent s, legst e carbdny atomenznd ewhereiro anyof Q‘Gb@tYI maistigssof Saidnffeﬁeh@é'ns"l y
selected fr Oﬂeo( é%)a-u@s) (@' &ML kW%FobﬁH}ﬁéy] Bé o'fowaatylshwnaed wmt #bni Q10 S9¥6n fRrireeven
fluorine atons, % %' oxy, E% %f %E'Jéé |? ﬁegf u'&naY‘%j
seven fl uori nEo%% H%Wh?f P §P% of e ?%‘“ ° OICRY IR JIYZEAT 10° 202 R7,

- CONR8Re, fandCxB@R iR Bt hetemaryR2-GakyRBay ng@ﬂlheﬁrfevmeh by AreoygenbuiRgen & whi ch
they are attagh@hionf @hdwherdi® bchtoP the GBgbing TBRVBRY Keter 68N QRS téy, opbinaly Been t O
fourteen nenber e? l%l cyclic, car boc%c!lt&e%tsrl n erg hatfro ap, be. & gt wbg‘i‘&qtsor
unsat ur at ed, WREFE YT SBF ofle PG EHRPLESE A uddd Carpon a
said rronocycthqie@endﬁmg§e'eawdfr°m Enforley PRi'O'TEi“X/E“bé‘flut?%‘@‘hdfaﬁ‘mﬁ'ﬁ tq xRt dfines ai d
bi cyclic ringsoehd)ed,-A faﬁo@@btnoﬁﬁl? bubdtuted withiemes B evdnMgorié @éms, ichlorb Ousi)

(rn, may“g)pt @&%Uk}é? gmlglo 58%68&%% ol r@p&@ced by a nitrogen, oxygen

or sul fur, nocycli'c an bIC¥C|IC rlne% optionally be
subst it ut ed with & W%P@‘@U%@t‘het%@ﬁ'ﬂ%w whiFle e 256 PHACH ofﬁﬁ”t%fPH ' #¥VE™ho
substituents hemberdiemondEyRIRE YCh ted t6 Fougeenanemteredmicpeic,ccatbocitiirripg treatibat be uent s

for the bi CyCLétLﬁat%dcg"g%é thr F\E% foé gq ’threé Mﬁpﬁmﬁhlc\évborﬁ Lk of sald
afjve oty

(CO Co) al kyl 5\/5{? wnerein the total nber of
20 carbon. at of‘?ﬁ”%!?&"s””ﬁbta”%f%’@"e‘é‘ﬁ éta@f“ﬁ°ast?5¢ bt?Yc"? fngs 5’?‘@? ”%B?%tl es
may opti omgl | yf thebenzelbisg sHowh erdfommutan(ily, mmmoommtycangwependdnaobe reelaeadd:m 0Xo0,

fluoro, Ch| or og(g,é?%yg@ﬁ)oﬁlsm )ar?oa\m&é?n sasd m%ﬁ?o a dmﬂﬁgs ﬁ sHaNGRLOR" ;

each R, I's selected gen and
M 1 ht

(C1- CG)aIkyI Ut d ge to
SIS EerS e SRR e BT ETO g 1 TR S e

whi ch t hey ar eomdcyche tired and Gomzero 1@ Brgsysubsylupris fve*hem'qxelp ripgsnibat a1@ SPIeRAG% ne,

azeti ?ih'ne pi ﬁgfirpazden@, fromH(E4 Qeiak@%ﬁtdgde)am@@f(@@%mworwhbdalnanmqwnabmm ofi Ng,

or a thionprpholi In n the rin i

sul f oxi de%) r SRR g‘ﬁ‘és d°§?|8° ?:eﬁd X*je0d Whe g'n aH Wh? Iaw r?%igsé% m&%n)ﬁb? R5

is C-Ce al kysubetﬂutei ViR mowotoqunsﬂuaweeatw r°6<h ﬂwwe HRoRi( (Re Coj# ey 513"@@1 ected

from cyano, ald@nqummlgnd -s@hRY¥RCar bonyl , aryl carbonyl, aryl, nitro,

Lo O Y M RIS RIS 536 Bl laaas'@nagnm?mh@en e ERcghlot) ) 3N,

or a netal cati on, I ch
two R' groupsot RgeeHer °'f%r W%Ré@%eh‘r"ﬁyﬁ‘%ﬁ@%ﬁ‘l'?i@’@'cr‘ they are a“a"he" form 3

25 pyrrolidine, piperidine, morpholine, azetidine, piperazine, -N- (C -Ce)elkylpiperazine or
thiomorpholine ring, or a thiomorpholine ring wherein the ring sulfur is replaced with a sulfoxide
or sulfone; and

each X is, independently, (C4-Ce)alkylene;
R®is C,-Cg alkyl or Si(R');

30 R' is an electron withdrawing group selected from cyano, alkoxycarbonyl,

alkylcarbonyl, arylcarbonyl, aryl, nitro, trifftuoromethyl, and sulfonyl;

each R* is independently H, C-Cg, H(L):N', or a metal cation, including alkali metal
cations of Na, K, Li, or Cs; or two R'" groups together form a C5-C; alkylene bridge;

each L Is independently H, C4-Cg alkyl, phenyi or benzyl; and

35 each R'? is independently C,-Cs alkyl or phenyl;
comprising the step of



each L is independently H, C-Ce al kyl, phenyl or benzyl; and 35 each R12
i's independently Cl-Ce al kyl or phenyl; conprising the step of WO 02/ 085843
PCT/ 1 B02/ 00660 "4, reacting a conmpound of forrmula (I1l) RLRs 3/ X ~CO 2
R wherein R¥Q0R2858RA3, and RS are as set forth above; and XCTIBO%096k6, br ono,
chloro or OSO2R13, wherein R 13 is (Cl1-C6)al kyl, Si((Cl-C6)alkyl)3 or

SI (phenyl )3, in the presence of a pall adl"Un(O) 5 catalyst and a base. A
preferred enbodi nent for this process of making indenes is wherein the

pal | adium catalyst is formed fromthe conbinati on of a palladi um conpound
selected fromthe grou consi s pal ladiun(11) acetate, palladiun(ll)
chl ori de, bis-acet' ?ﬁt"fi)?‘f°é"pﬁ%ﬂdl°g{§’f'ﬁm F'p chl oride, bis-benzonitrile

pal ladiun(11) chloride, palladiyn(ll) ﬂa’rom de, 10

tri s(di benzyl i deneacet one) di palR\adi um(P); nore preferably selected from

pal l adiun(l1) acetate; and a phd e, gand sehgct ed from

di cycl ohexyi phenyi phosphi ne, tri -hex‘lphosphl

tri-tert-butyl phosphine, tri-isoprepy phdsphi n,e, tri-n-propyl phosphi ne,
tri-isobutyl phosphine, tri-n-IRritylph ph| @Rt ri-o-tol yl phosphi ne,

2l Cyc! onexy MR By Ruct 2R AE B HOCRD PaErioy o Braayrome B 00 RN, 1
tricycl ohexyl phmmﬁiarm(%ﬁs)alwl &((Qn%);lhrh)hers@mhml)s. R thGUPFP?P@Fe Efr%P%!'Pi"@ﬂ(o)
enbodi ments i ScHhRfSidh debd.S step is conducted in the presence of a base
sel ected from sodi

tert-pent oxi de, %Prﬁ rrg{ ﬁrgté('lt)tdﬁwx' HE“, %o%és%' gl%ukui Menp#g%bgﬁ’thesﬁ(H%O Mt e

Iam car car ,
cesi um car boneatdysi isdermatnfragdivg Wb'qai"{”kﬁfl?rﬁafﬁﬂd’fﬂ %fé”pa'ﬁtﬂ' ssicgd EPNHNGArR de;
more pref er abdngistgl 6K ipaddilim@m sediel rpaliaiuim(butioecidde biaradetsrtdie upalladium(ll)

tent-pent oxidg,, rlﬁgrt h%rslbeﬁzogud?ef er dp%ﬁad%%(lﬁSpegﬁlorma It h%afléa}ﬁﬁm | ONpjothidgher ei n

the af oresaid® p vent

1, 2- di et ﬁ%xyé'ﬁﬁ@ﬁ@}’“dﬁﬁﬂaFﬂWéﬂ'R‘?Fiﬁ’Pﬁﬁo '2°'Fr€‘tef?ﬁbfyesﬁ'ﬁ‘§?ﬂ/fﬁﬂ“b??}?dé%“r% acetate;
1, 2- di et hoxy etdas phosphirk- ligahdoseinied frbml digeiehexyiphemtidngsphipy.r tricicloblixpipmasphine,

di et hyl acet a %}?mﬁﬂﬂwo%lhﬂ;%t r?rwsélﬁwmsgﬂne rT?HrnepropQIr ﬁgsﬁr'in?é)l - lésutﬁﬁo@ﬁlrfer om

1, 2- di net hoxyet hane’ an %‘h . Furthér, prefe %ﬁ%h h
aforesai d proﬁ%@‘@héii’h@ar rigtPRTesRRe o RERDYRNGRARING (75! lBgPnino)-
tenperature anghéhP) & 2cyniotresylproefhinosh{lyVidetetayiemindbipherttl; 900E, Freferably t i me
period of %668ic%hm$ﬁ&phﬂp&% P RfiRosRInY. A @rtherBrdiéitst Smbd¥ihnéhels Whah3nis

PCT/1802/0 step is conducted in the presence of a base selected from sodium tert-butoxide, potassium

tert-butoxide, sodium tert-pentoxide, sodium ethoxide, sodium carbonate, potassium
carbonate, cesium carbonate, sodium hydride, fithium hydride and potassium hydride; more
preferably selected from sodium tert-butoxide and sodium tent-pentoxide. Further, a preferred
20  aspect of the invention is wherein the aforesaid process is conducted in a solvent selected
from 1,2-dimethoxyethane, tetrahydrofuran, 2-methylitetrahydrofuran, 1,2-diethoxyethane, 1,4-
dioxane, toluene, N-methyl-pyrrolidinone, dimethylacetamide and dimethylformamide; more
preferably selected from 1,2-dimethoxyethane and tetrahydrofuran. Further, preferably the
aforesaid process step carried out at a temperature between room temperature and 120 °C;
25  more preferably between 40 and 90 °C, for a time period of 1 to 48 hours; more preferably for

8 hours.




-5 Anot her enbodi nent of the process of the for the preparation of any one
of the internediates of fornulae (la), (Ib) and (Ic) and m xtures thereof
is that process i mediately above further conprising the prior step of
reacting a womnpossass of formula (1V): RR RL XI-1 (I1V) [ RICUIR2/@66fher ei n X
is iodo, brono, chioro or OSO2R73, wherein R13 is (Cl-C6)al kyl,
Si ((Cl-C6)al kyl)3 or Si(phenyl)3, vm'th'a'corrpound of formula (V):
R50O~-CO2R6 (V) wherein R5 is defined above; in the presence of a base. A
preferred enbodi nent for this condensation step is wherein this step is
carried out 10 in a solvent selected fromtetrahydrofuran,
2- et hyl t et r ahydr d?”ﬁ?’%(n?mwg@-eﬁ‘i Aretensrat ﬁghgﬁor t% ¥feafrgbl%o§}yae"fl AR the
1, 4- di oxane, idiermsdiatel stifonuidedt), (Id) anat(ley rfdonixtengs thereolds that Protest readiathd,
N- et hyl pyr r obdodd RIQHRE confBREiRY he Pifor S1B8b EXrbdttng akorpdilh€ifmaagthane, net hanol ,
et hanol, isopropanol, and propanol; nore preferably, the solvent is
sel ected fromtetrahydrofuran, g2-nethyftetrahydrofuran, and
1, 2- di met hoxyet hane. Anot her prefrred _enbodi nrent of the 15 invention is
wherein the base in this step is(s ted from sq}ﬁ: um t ent - but oxi de,
pot assium tert-butoxide, sodi um| t hoxi de, sodi et hoxi de, sodi um
tert-pentoxide, sodium carbonate, ofagsi um car bonate, cesium carbonate,
l'ithiumdiisopropylanide, lithi®n bis(trinmethylsilyl)am de, sodium
bi s(tri methyl si aMm.de, t ' b st g vlisid. ' . i, WM
hydri de, aﬁd ?Hﬂ%ﬁ %?nqh%rb{og@f t::;ﬁrrogér gr% %ﬂig%ﬁ |Qt Hszldﬁlgg%l%{wsﬁ?élcégﬁgj l<5f rom
sodi um tert 28PRERYEXVHE compnt phiXPHB MY de and sodi um met hoxi de. Further, a
preferred process is wherein this ep dgRrtarri Eig out at a tenperature
between -78 C and 50 C, nore prBi®Erab bétween ¥ C and 30 C, preferably
for a period Qhedin RO GfinbPtode: iWRY Gedthed #EBRyey FoOr 6 hours. A more

dihent 1S wherern the D

preferred enbodi [ process for the épr,e aration of any one
of the internedi at®erefired rbadimeat 1ty condeppptian Repi§ where §s '8P, 't PR bt eof
is a tandeon ©B5 sovedesgatddoiorartayatofusah, @rmeattatiaiapwedurary cl.2-dimethoryelbanepri si ng

the single st ﬁfe.dmzho%asﬁé. ng.ﬁoxaﬁ‘@mﬁmmfxwacmmmmyaor&bwe.%maaynﬁtame,

02/085843 Pcr{\l-lmlse(t)hy{pyrroﬁgigone, methylene chloride, 1,2-dichloromethane, methanol, ethanol,

isopropanol, and propanol; more preferably, the solvent is selected from tetrahydrofuran;
2-methyltetrahydrofuran, and 1,2-dimethoxyethane. Another preferred embodiment of the
16  invention is wherein the base in this step is selected from sodium tert-butoxide, potassium
tert-butoxide, sodium methaxide, sodium ethoxide, sodium fert-pentoxide, sodium carbonate,
potassium  carbonate, cesium  carbonate, lithium  diisopropylamide, lithium
bis(trimethylsilyl)amide, sodium bis(trimethylsilylJamide, potassium bis(trimethylsilyl)amide,
sodium hydride, and lithium hydride; more preferably, the base is selected from sodium tert-
20 butoxide, sodium ethoxide and sodium methoxide. Further, a preferred process is wherein
this step is carried out at a temperature between ~78 °C and 50 °C, more preferably between

0 °C and 30 °C, preferably for a period of 1 to 24 hours, more preferably for & hours.
_ A more preferred embodiment is wherein the process for the preparation of any one
of the intermediates of formulae (la), (Ib) and (lc) and mixtures thereof is a tandem
25 condensation and palladium-catalyzed cyclization comprising the single step of reacting a

R’\ R’
H jﬁ V)
R3/ Z  x

compound of formula (IV)



wherein X is iodo, brono, chloro or 0802R13, wherein R13 is (Cl-Ce)al kyl,
Si ((Cl-Ce)al kyl)3 or Si(phenyl)3, with a conpound of formula (V): R5

O ~C2R 5 (V) wherein R5 is defined above; in the presence of a base and a
pal | adi um( OWO®2088B48st . 5 Preferably the tandem condensat i G§T4BRe/00660

pal | adi um cat al yzed cyclization in a single step is conducted by first

di ssol ving the conpounds of formula (IVy®and (V) in a solvent such as

t etrahydrof uran, 2-nethyltetrahydrofuran, 1, 2-dinethoxyethane,

1, 2-di et hoxyet hane, 1, 4- di oxane, di nethyl sul f oxi de di et hyl f or mam de,

d| met hyl acet am de, N rret hyl pyrrol i dinon nmet C rj.de,

1, 2- di chl or ontherRiM is f?F’%fbé‘?"é?mFW'? &k Pﬁ(ﬂiﬁ?r B’Fﬁﬁ"bﬁM '516:‘ Ce)ra]'l‘y?' é'&"c")a'ky')“ or

2-met hyl t et r abiyptlergfi4iwithia compoubd 2ffetmate(M)oxyet hane, and then addi ng the
solution to a mxture containing both tRe base and the pall adi un(0)

catal yst also in one of the abogg 58 sol Wents. Preferabl y the base
is selected fromt he group consisting of sodiumtert-butoxi de pot assi um
tert - but oxi dewheseiolRUisdefisehehereldn thepsavensh Eease 318 2 PalbaLTI %St pent oxi de,
sodi um cagbonat e, prpRiaBs Heltdhdear ddadEatation @RS palEdidatddyral eyclitatibrhinumnsingle

di | sopropyl an grf s clﬁ’A&‘B‘é&lw st dﬂ'sa\glr{i? zh{)’E‘o‘rJ}lébn%k oV oo G (% ’ané(‘iq&n“ﬂo'vem such

bls(trlrrethyls nmet hyl si

hydride and | P% mtra'wﬂm«ﬂanr aé"e‘W'éhyiSF"éF%‘r dt?r%f“e‘%"é)"’é'lat"&d £-FighPYelPem i
tert-but oxi dedioxaaedéimethgédiexded eingitglifcsroathiven dieéthacetdmide, PNghanyipirglidinére,

pal | adi um cat al, %?'F nd S PI ﬁ?@ore?d by ztm,oré;,%mgh@atl ogegjab@ pal le@mygmu%rrpound

| d f N
S et 5 2 ArheRaregs sLohb bR 0B i

chloride, 20 paitdirsrgi hoth( thé paser anditickepalladium(0) catalyst also in one of the above-mentioned
Lris(di benzyl LRngnerians Ho Bald i sdustbm MGAUDEAEENG Al sooRal badlinds |)

d h
e b e s

tri-n-pr opyI phmhwiaien@otasséimm ¢astsnete.y ICpTiR prerheaate.t Hipium.- B'L?PVP
tri-o-toly phgﬁmeﬂﬁdsnﬂ Erhlﬁé"e&ﬁ‘u&hﬂﬁpmemﬂsﬂyf}’amlde potassium bis tnmethylsdyl)amlde

(di cycl ohexyl gﬁﬁg@ﬁg b' ’}ﬁu% ﬁgfirgea%\[o CYELB0¢ ecQQQr%ﬁhio'a inltertblloDhe®

di met hyl am no r rlc 1 'ohex {)lne or
tri-t-butyl pheedim ﬂboxudepn@f@wawgzhoxwm reéeraﬁlylt@ @ﬂ'@www% s BPHPY Pib®nes i s
performed at a@ohwiER& at Wr @uhRimeapoudd seléstan tlorb (palGdiumgn eacplaf @alrblim(lbet ween

0 Cand 30 C for.a b%egceﬁgigﬂf \X%natdfamgl‘} br%rdé bWeﬁzonPrﬁéaf @J@cmlrﬁ(ll)f Q:F\Iorldeto 5

hours, and then is 570 I?f E' | gl Hli
40 C and %9 cralgeiuaipeiemise: tm(dﬂienmdemaq?mﬁ)g'pa'}ap B’P@ 'JI5r],PrEeRBY PR'EED
preferred enbaditament anod tée phosehiiei ofigandl aseht 0 apr odiesbexyipbenylphasphine,

preparation o é&(ﬁ\% V\E&ﬁmgftn Wbu@lbﬁoéﬂf‘nn& hﬁ-\sﬁﬁ}BWhQ@hiﬁé aghan- p@dp )Jh&b“*‘ldl c)

bric
and nixtures tNereo el n one or Ce).al koxy,

CF3, fluoro offi-EghlyiPhesgnipe. & W'p'}RSWe B'r IPH%'P@B'“" %’kﬁf%h T i e R2
and R3 |I's H, RiicyclshegpphoaphchoiphenyBr . Pref @rably, R& dicwlwhyln'ﬂ@ﬁﬁb@‘{{rﬁdf"&
fornula () I gintElyRMino®lph&lylYhere preferably tricyclohexylphosphine or  tri-t-butylphosphine.
Preferably, this single step formation of indenes is performed at a temperature between -78
°C and 50 °C; more preferably between 0 °C and 30 °C, for a period of 1 to 24 hours, more
preferably for 1 to 5 hours, and then is heated between 25 °C and 120 °C; more preferably
between 40 °C and 90 °C for a period of 1 to 24 hours, preferably 8 hours,

30 - A preferred embodiment of the invention relate to processes for the preparation of
compounds of any one of the formulae (la), (Ib) and (ic) and mixtures thereof wherein one or
both of R? and R® is H, (Cy-Ce)alkoxy, CFs, fluoro or C;Fs and R' is CN. A more preferred

| embodiment is where R2 and R%is H; R' is CN; and X' is Br. Preferably, R® in the compound of
formula (V) is methyl or ethyl.

35 The present invention also relates to the 1,3-substituted indene compounds of the
formulae (1a), (Ib) and (Ic). Preferred indene compounds of the invention include:
3-(Hydroxy-methoxy-methylene)-5-trifluoromethyl-3H-indene-1-carbonitrile, sodium salt,



35 The present invention also relates to the 1, 3-substituted indene
conpounds of the fornulae (la), (Ib) and (Ic). Preferred i ndene conpounds
of the invention include:

3- ( Hydr oxy- wetoossg4aret hyl ene) - 5-tri fl uor onet hyl - 3H i ndene-PCTABZH96G0t r i | e,
sodi um sal t; WO 02/085843 PCT/|1B02/ 00660 7

3- (Hydr oxy- net hoxy- net hyl ene) - 3H i ndene-1-carbon itril e, sodiumsalt;

3- (Et hoxy- hydr oxy- net hyl ene) - 3H-i ndene-1| -carbonitrile, sodiumsalt;

3- (Et hoxy- hydr oxy- net hyl ene) - 5, 6- di met hoxy- 3Hi ndene-|-carbonitrile, sodium
sal t

3- (Hydr oxy- et FiE REPRYP s viene3Hindeag- ﬁerP?'un't e PP SR he- 1- carbonitril e,

sodi um sal t ;: &(Ethoxy-hydroxy-methylene)-3H-indene-1 -carbonltnle sodium salt
3- ((Et hoxy- hydg @Eﬁb/oxsmii&?dkbmxrer?e)fslewnﬁ&ho’iwsnnﬂerreeh&afmmrmmowm dak, sodi um
sal t; 3- (Bt gy IR ATy ¥ SioRmb b1 A SadhE- | BLEMRL, <GAPOm tril e,

sodi um sal t;

3- (1, 3) Di okol BfExyhydgsreetyiens) iuespd Hindrya-1-aacbaniide fetivm $8lt honi tri | e:
3-[1, 3] D oxol a{EtHoxy-hydisxpenetiiend)denerol3Haoralehm ntdrisdnitrde, sadian salt;

3- Benzenesul " O ioetdh BRERe S GEAAKN SHin B ol i eSt er . 10 The present

i nvention is al pr epar at i on of corrpounds of formul a
(MI'1): wher ei #lF8iDioxtan- zaYH‘éF”RﬁH’éﬂdé"%ikCﬁ%qni"ﬁ%d”dabove conpri sing the process
as indi cat ed alpensndsolfonpi3eipiadese- t-oarpoylicdsidefhyla@sier.one of the fornulae (la),
(I'b) and (lc) where R is CN, and m xtures 15 thereof; and further
conpri si nd®t he st e’ﬁ‘ecﬁfes@A')'"\@G%ﬂné%?isﬁd"%W o e RsePefalen SHFATAAKNIS ohforyie
formulae (la):(lb)', and (1c)' or a mxture thereof: R CN R 2 2 CN R
CN (la)' OR4 CO2R5 002R5 or mxt ures thergpf to hydrogenol ysis conditions.
A preferred enbodi ment of the RRventi orgis Wherein the hydr ogenat i on
conditions of 20 step (A are \ raflly those suitable for effectuating
t he desired reduction, wherein ﬁ ogenatl onngat al yst and conditions
woul d be known to one of ordinaky st in the art as reflected in a
reference such as Conprehensive,[0rgani ¢ Synt hesis, Vol. 8, "Reduction,”
Eds.- in-Chief, B. M Trost anl Ian FI e@}@gﬁtﬁ (Pergam)n Press NY 1991).
Nonet hel ess, a preferred enbodinment of the invention is wherein the
hydr ogenol ysi shébin .6, 6 RI Se @t defined amve; dosprisingaheodeydlasigdasiabovecat al yst

sel ected fr Oﬂgéapéré BN (R &7 89@@«nmﬂnlue9h5wm% (8 blero A1 s BRIyt LT num

on car bon, num at1 numoxid rbo LP ferabl y
sel ect ed V\b 09‘)968%8’2?3'“@‘@173?”3@??@088@9 og(A) subjecting any one of ihe compo nds of the

formulae (1a)’, (1b)’, and (Ic)’ or a mixture thereof:
CN 2 2 CN

R’\ R CN R
ﬂ N ﬂ\\ B\\
R’/ F / P ) / =
OR* R’ 5 R ;
RO COR CO,R

(la) (Ib) (ley
or mixtures thereof to hydrogenolysis conditions.
A preferred embodiment of the invention is wherein the hydrogenation conditions of
20 step (A) are preferably those suitable for effectuating the desired reduction, wherein the
hydrogenation catalyst and conditions would be known to one of ordinary skill in the art as

afe

he

reflected in a reference such as Comprehensive Organic Synthesis, Vol. 8, “Reduction,” Eds.-
in-Chief, B. M. Trost and lan Fleming (Pergamon Press NY 1991), Nonetheless, a preferred
embodiment of the invention is wherein the hydrogenolysis of step (A) is carried out using a

25 hydrogenation catalyst selected from palladium on carbon, palladium hydroxide on carbon,
platinum on carbon, platinum oxide, and platinum oxide on carbon; more preferably selected




from 5% pal | adi um on carbon, 10% pal | adi um on carbon and 5% pl ati num on
carbon; in the presence of an acid selected fromsulfuric acid,
hydrochl ori ¢ acid, methane sulfonic acid, toluenesulfonic acid,
trifluoroacwnic/esssd, acetic acid, formc acid, phosphori ®CIGBR/MHE
perchloric acid, nore preferably selecteq fromsulfuric acid, nethane

sul fonic acid, and a 5 m xture of any of “fhe acids |isted above.
Preferably, the solvent for the hydrogenolysis is selected from nethanol,
et hanol , isopropanol, butanol, propanol, ethyl acetate, isopropyl acetate,

t et rahydrof ur gn ol yene, e ﬁgﬂ: i fi se

sol vents; no r%m B‘%’é)fa Iltra!"r%gﬁ'l 03? ctta%é'hgg?”\}%h%’dﬁﬁso se é’gtag%é%%a%ﬁ %@W?@,é&ngﬁ,

net hanol , et hamesncapidenpedishaainsted fromhuifyrieRclly Byfbecpsiicsadd, gpsthang svienip@gifer abl y
conduct ed undgfuereshisic OLRAN 1l GFOSRIE bad, Uscelic® adid, 1Rt rsoia p begspisori afefar and mat el y

100 i), f er.abl I 5Q Wa
pr ef gfiaz)l yrr?(rjser rkf"lc %%'g'pnéérfrle %gﬁ%?ﬁyl?%%@aﬁnﬁgﬁﬁg&% g?én?r e g’lrlfgrf)'?gm%pﬁngr S.

Further, s%epmiiug §f any of fhe erigy haadyahous. r Praterablyt thasohent &ite BPPREN S8 ieen 0
and 60 C, nor eelgatedf o bleyadattaveeol, ROprogand, ¥@ardl, pfdpengdr etbyt racetatay soropyh al so

| at t |
E\e/l f‘) ,esaso dgf F%%%?Z%g@@?ofm rtﬁ?eﬁ?ﬁétﬁkﬁén@%lﬁ& d GORRRKNG 4 of Inesd 8vBAlsR

st e I s replaced the two separate
steps of (a) SQsRelerpbiythg soiveshis SB‘FCtF‘EgS’BSW'b'cﬁSﬁ%@' @?thﬁrﬁggwa?%'l’da%ro‘(alngl)' ,
(I'b)" and (1c)he idrogerioysisisep (A)lieprefefably cofmudied gedso b gdregep @tradsphesap tao? obt ai n
a conpoundq of ir bdh), iRére pfefera toatA6sPhétSs rbitesleipbove; 20
(b) and tﬁ%n gi@f@%&?#&%ﬁ?%%@%ﬂq %{ pform (fl %}:g re%ﬁéﬁb\%iﬁon ﬁ...)
condi tions t oPYhPEErRLY Tor adimsHETRT B ¢ Bt hRrSampRg Prfera Yo PEF YR () Ro,
R3, and RO ar i paeserateyf ¢camiad oalbad wdempBraturd Yelwernethendit@iCiondiel prefemably ketweeh 2ber of
steps (a) andgfdjp.are preferably those 25 suitable for effectuating the
desired reduction,_wherein the hydrogenation catalysts d..c i tiops
woul d be known to B'}?eP'%SF”‘d?VaﬁmﬁaP %" éegk)a?ﬁspo?ﬁr%cﬁsée’q%{??y%{éparragﬁ & %ﬁ“g%m}nnda&?
r ef er ence 18 uc fermuas(Vih agdelited aBove evrereliiestapdA)Sy1apIpred pythe g sepagate steps@fict i on, "
Eds. -in-Chl ef, : B. M(bj sibjéesdg @ydorkad? thd-k@nponads( dtend amumad (18S JIbjN¥and Q@1 Jor
However, a preferr e | ‘ > vent i i A3
PCT/ | B02/ oo666"*—%653\?1ee'?°g?’%‘9{"ﬁ§&h'§f8{‘E?E;’@ﬁ°6+ &sﬁ%s%dcag% |"t§‘|‘”§vr‘?§gﬁ‘pa§?§'p (a) for the
reducti on of any of the corrpour&ds of fggmulae (la)', (Ib)' and (lc)' or
m xtures thereof to one of form.\r\ (I'X)$ conprises treatnent wth a
hydr ogenati on catal yst sel ected group consisting of palladi um on
carbon, pall adi um hydroxi de onﬂl: | at i num d&¥) car bon, pl atinum oxi de,
pl ati num oxi de on 5 car bon; m)re/al ably selected from 5% pal | adi um on
carbon, 10% pal | adi um on car borR* and 59 l.ati num on carbon; optionally in
t he presence of an acid such as acetic actd, fornmic

rb

wherein R?, R®, and R® are as defined above;
20 (b) and then subjecting the compound of formula (1X) to reduction conditions to obtain a

R? NH,
.
Rs// 5

CO,R

wherein R?, R®, and R® are as defined above.
The hydrogenation conditions of either of steps (a) and (b) are preferably those
25 suitable for effectuating the desired reduction, wherein the hydrogenation catalysts and

compound of formula (VII):

conditions would be known to one of ordinary skill in the art as reflected in a reference such
as Comprehensive Organic Synthesis, Vol. 8, “Reduction,” Eds.-in-Chlef, B. M. Trost and lan
Fleming (Pergamon Press NY 1991). However, a preferred embodiment of the Invention is




acid, benzoic acid, or salicylic acid; nore preferably, formc acid or
acetic acid; In a solvent such as nethanol, ethanol, isopropanol, butanol,
propanol, ethyl acetate, isopropyl acetate, tetrahydrofuran, toluene, or
any m xt ur ewofo2/odsese sol vents; nore preferably nethanol oPCTOB&{Ne6A0! ;
under a hydrogen atnosphere up to 7 atnospheres (approximtely 100 psi),
more preferably 3 to 4 atnospheres (appPoximately 50 psi), for a tine
period of 1 to 48 hours preferably 12 hours. Further, this step Is
preferably carried out at a tenperature between O and 60 C, nore

f bly bet 2 th d
P:]Seﬁ'[ ?onyl se\’)(ﬁ‘,\fg‘;n‘hﬁg)f‘ﬁ%gewiﬁﬁ@f’”dg\ﬁn%'éﬁtag h) %ﬁ@erer?ug'%gmog* tEE 3°%P8¥ndtrsggum ng
the nitrile clmpdaer(th)ofib)fandrtia) ar fixidjestitereshto erfe of drmulp AIX} WanPyisesorpginestes

treatment Wt fiyfa fﬂy&#&g&e&matcbtewst%re%a'%bmS@A @%pedonfmem@ﬂdfrpeua@mm &vmj Sting
of pal | adi um o axt.nbrﬁ‘,umcgn car bon,

pl ati num oxi d%q'a?j‘l'"éf‘?‘ﬁ%ﬁeo% 8%' o %}aéé%gﬂ carrr8n p'aqmur? OXidB1 pal d”Fr om 5%
pal | adi um ®n cabdsomore IOfEpAY belettedrfionn5% aplisgiim 0"63@@05%% aq“a%wmarem bon;
in the presengg o platmumCdndarabm BptRBaly iH thel priesende bitkn sy duercds! agticacid Fodvad d,

e e or i £ OB, 48R ook O dENGRUELORYG oA dhy IhE LHALOAREL bl %Cgbga.veqpet' c

acid, formec E\S perchloric aC|d era sul furic
aci d, met haneswhlap Mﬂ@”‘ﬂd"&?m'o@%wm'c‘b’f?m'n@PP%‘H’ S‘PV'taﬁ%‘a‘ac'F?i’é"pP"l @F@Eﬂ’ above;
in a solvent suetyd@frdietdendlor @Y hﬂﬂﬁrb of itszaprsepems | more pugaatt) methegpanol |,

ethyl aceygt eemgfop%&%'hé@&ﬁa%ﬁoslp@] lfbyfiEtﬂIoEﬁr@Fés <5p9 oty {2 ﬁwnm xture

of these solven f ano anol ;. ¥ ro

at mospher e upPtelraly 319 4 atﬂgs%%éiﬂﬂ&"%te@aﬁ?wxf°ﬁﬁtt1§]°ypei' °fp§ ﬁ%‘f’%
preferably 3 pefefabatiadepseFathel dipstexis pafedbly 0ied patliat a téroperaiure |batwege®| od of
1 to 48 hours ,pJ&fogr,a,?L%g,e@,ggg%ﬁ,eefwatng%,,C this step |s preferably carried

out at a tenperature ween 20 .and 40

bet
C. The present i nveftNE#e€d eWB‘Pdé{?eé‘édtuaf 'Bﬁﬁ?f&u%‘ﬁ%er%q tlgF %erdﬂﬁ'lméc?ﬁq%”s 'R CN
30 wher ei n5R2 stelRBy) fametiuRBg the mitrie caerfoumbef ferolad|X) Raerei o tdrarle yVip reempriseed

conpounds of {anm: awith(d RQm rﬁc.orﬁca%n&wc@d@famlmec@&tpoaexk.stmgac.baﬂad.m by
ester; WO 02/085843

6-Tri f | uor omefHYI™ §a"8§)c%5“8¥‘{)?‘?‘5’§r?nfar@§? (PS8 P p%&nhgl oxide, piatinum oxide
5, 6- Di met hoxy oBearhaaNDore REstarebly-selspibrbiky 5% Pallepidm oa caryen. & {v@a"ad'um on carbon,
4- Fl uor o- 3- CyaﬁEPS% e orC@errmXWthé?pr@&!nde oedrhadid €&k @s sulfuric acid, hydrochloric

6- Fl uor o- é Cyan@ nie d%snﬂfor%éa gc i%Yth&uf?quc%FeJ.Mloa%?E gél?‘l ﬁ@&g ag’d forn%aCId

3- Benzene uI f oAyl - 3- E/ resent
i nvention al sehqseh'oaf @gd op Perchigrisasids Prefsrablypifisic sidy @FY“B’PF ?H”°’3i° EBﬁp‘BLﬂ’M of

formul a (VI komtiition of the acids listed above; in a solvent such as methanol, ethanol, isopropanol,
butanol, propanol, ethyl acetate, isopropyl acetate, tetrahydrofuran, toluene, or any mixture of
these solvents; preferably methanol or ethanol; under a hydrogen atmosphere up to up to 7
25  atmospheres (approximately 100 psi), more preferably 3 to 4 atmospheres (approximately 50
psi); for a time period of 1 to 48 hours preferably 6 hours. Further, this step Is preferably
carried out at a temperature between 0 and 60 °C; more preferably between 20 and 40 °C,
The present invention also relates to compounds of formula (I1X):

(1X)

30 wherein R? R®, and R® are as defined above. Particularly preferred compounds of formula
(IX) are:
3-Cyano-indan-1-carboxylic acid, ethyl ester;



XCNMII) R3// 0 conmprising the aforenentioned steps relating to the
preparation of conpounds of 10 forrmula (VII) imredi ately above; further
conprising the step of (B) subjecting a conmpound of formula (VII) to basic
condi tions woogbdsest an amide cyclization. A preferred prctaB®/00§60t he
invention is wherein the basic conditions of the step (B) consist of
treatnent with a base selected fromthe-toup consisting of sodium
tert-butoxide, 15 sodi um nethoxide, sodium ethoxide, sodi um hydroxi de,

pot assi um t ent - but oxi de, potassi um nmet hoxi de, potassi um et hoxi de, potassi um
hydr oxi de, sodi um carbonate, potassi um carbonate, cesium carbonate, sodium
hydride, triethyl dfHieoromebyrgcyarrddsti-garoeyiciagdfdy! esfly i di ne,

nmet hyl mor phol i ne, &é-biremosydhcandiedanalrcactiokio peid) pipylestayy | am ne; nore
preferably is sodj K58 chanB ok dSuiiicsRAl dp é8ed-hoxi de; in a sol vent

sel ected fromthe group_consisting of 20 methanol, ethanol, isopropanol,
propanol , but anol ,"g'é"t"ﬁ P'é)‘Rém'(jﬂd?'?f6‘%@‘3‘%"@‘@%@?&%&an cetonitrile, toluene,
wat er, andsa m xt u3-BeraéneautfpnydB-Cybresedagdicatnxyiic adtoetbyl psterf er abl y, t he sol vent
is methanol, ethanol, propanol or any m xture of nethanol, ethanol or
propanol . Pref er ablhp,Presewijnventioq pise eelates i@ RIogeps 3" e RrengfRlomef dr8™BRYAEEN o
and 120 C, nofoemyd @ier ably at room tenperature, preferably for a tine
period between 30 mi nutes and 72 hours, nore preferably 25 6 to 12 hours.
The present invention is also B\rected to the preparation of conpounds of
formula (11): R R3 wherein RB i en\ and R2 and R3 are as defined
above; conprising the aforemantﬁo e epd rel atfviy to the preparation of
conmpounds of formula (MII1); fu ising the step of WD 02/ 085843
PCT/ 1 B02/ 00660 -11 (C) reduci ng®the carbon@l group of the conpound of

formula (M11) with a reducing agent 't oht.ai n conpound of formula (11).
A preferred embodi FREREISTRS &Fﬁég?”h%g?ﬂeij c?%pf &e W%%rt%?’ﬁ i graﬁ%ndﬁﬁ?oﬁﬁg‘é'}rggﬁ?( C is
conduct ed 10w fdnmia Mébionoiedigtebigeare; fudleeeampdsitg testeme group consi sting of
borane tetrahydr of {-H')Qﬁbj&ﬂrﬁ@é R¥mpouhd o foeuRNEI) ROsaRBEoRItvRE ky éfect 4 seide

conpl ex, lithi u%? um num hydride, and a conbi nati on of sodi um borohydri de
and boron tri fUY8¥e; nore preferably the reducing agent is either borane
t et r ahydr of ur an cofppreisres progess Shilterivention iovheseiyihgriesie coliensi ddheasieP Har on
trifluoride. co¥sif@tradinynt withe bestiericted freinale greupccandisttit et sidumates-blioxe,

sel ec_t ed f1 Oms%&ﬁ'}u?n %8&1&5’ ?g&ﬁ{nﬁéti\%eoéodiut‘neyd%b%ﬂr faggi@ﬁ’ted-butoxide, potassium

1, 2- di net hoxyéetnane, df I et hoxyet hane, Z-met ,dflgt et rahgdrofuran .
methoxide, potassium ethoxide, potassium hydroxide, sodium Carbonate, potassium
carbonate, cesium carbonate, sodium hydride, triethylamine, methylimidazole, lutidine,
pyridine, methyimorpholine, ethylmorpholine, or diisopropylethylamine; more preferably is
sodium tert-butoxide or sodium methoxide; in a solvent selected from the group consisting of
20  methanol, ethanol, isopropanol, propanol, butanol, ethylene glycol, ethyl acetate, acetonitrile,
toluene, water, and a mixture of any of these solvents; more preferably, the solvent is
methanol, ethanol, propancl or any mixture of methanol, ethanol or propanol. Preferably, step
(iv) is conducted at a temperature between 0 and 120 °C, more preferably at room
temperature, preferably for a time period between 30 minutes and 72 hours, more preferably

25 61to 12 hours.
The present invention is also directed to the preparation of compounds of formula (II):
R2

N-R (n

R3
wherein R® is hydrogen; and R? and R® are as defined above; comprising the aforementioned
steps relating to the preparation of compounds of formuta (VIII); further comprising the step of




10 1, 4-di oxane and nethyl-tert-butyl ether; nore preferably, the solvent is
tetrahydrofuran. Preferably, the reduction is conducted at a tenperature
between 0 and 80 C, nore preferably, 50 C, for a tinme period of between 1
and 24 hourwoopossBgrably 5 hours. In a preferred enbodi me®CTABO2 060

I nvention, the product of formula (I1) nay then be isolated by renoval of
the solvent. More preferably, the produtl is isolated by crystallization

15 as a salt, nost preferably as the salt of an acid such as tosic acid,

met hane sul foni ¢ acid, hydrochloric acid, oxalic acid, citric acid or

acetic acid; ppre prefera aci I S

i sopr opanol , dﬁgng t&%é? g?{&' gr§ T theacgef J;LF\g%?%ﬂ-%é p/“gtvﬁﬁ% E@% éa%?toa

t ol uene, mr@btqﬂ@ﬁmmmd)pff%ﬁ@banol or ethyl acetate. The present

| nvention further A@rbfatraﬁentbad.aerwmsemenmns Mi&ﬁelrplheﬁbﬁmﬁ‘tglswb(mflsaorwﬁdﬂﬁﬂund of

20 formul a set
(C -Ce)al kyl( %n]%rgﬁj:cm& 209 seI?c@q h? \é\ﬁgﬁd’ éﬁ;g E)t'nﬂ o?lfoRa%e t%@q%%fur ccimpaﬁo

2 (C, - 0B) al kyl diparm@) berane dipythyisuiive @qmm@Hm aomr(Uo hydridea pnd, ¢ CO%frﬁH?’? 8 ng
steps as set {qiulborddpatide bR boin@imasridagmete prefepdiynik reducingapant B efter porafeer e R

s Hfurther Lombl o ngabe SULBrias! of SR B0chdP LRGN Afnusiep (V)

with a conpoun |"eavi ng grou such

chloro, bronoPrefegrply: Hp rafudin ires cgmgucﬁpénﬁrsglgﬁfequﬁ?érﬁmt IR “?'ﬁI”SPEs to a
process for thkeaptepenat i nhdiokthexyetbanzo unt2-diethofyethane, a 2-methyitelighygmturdnor t h
above, wheg ei (L42 ' n

(Ca. C5) al Eée ny:i‘4|3|oh§ne ;ﬁa‘ thé t%ﬂ tefi‘!rBQtyR@meH %o(&pregg?abﬂ) I‘f&;ol%‘ﬂ?? Ie%%@ﬁv%ﬂura& Jal kyl
or -CHz2-0- (CPreterably R’VI reg '%F‘?’i@“‘%l?f’ea's?etﬁm frotre er?é % 8% AT ve

am nati on conﬂmmrablyssoaCcforquMrmfof béteeenil and 24 hYurg; wredarablyRehouss. H) with a
cormpound of formul ﬂﬁﬁefen%boﬂn@rtt%& ﬂ#al.memtohemé s@a&i bVBrmf (ﬁmnssaihbroae

conditions of this proce

with several SAgEs PH@W&%@@M §°'Veﬂt 69'49’%85{3 a8¥{ \5’?1859%4“%8 ?Pgaﬁ byl@B’P%“'za"m
pref erabl y5 t beacalt alogt prefertabig eo thersalt oban #cid suches tasid agidt methanetselfoniceasishce of

a (rert al catal My’%‘rocﬁl%l%c%so@ﬁ:l éc@ddnm&f or B3N8 Ycitintdieprefetdbi§ tosicREig fsalsadlis  t he
reducti ve am

from bor ohyd??q‘ffggsug Eﬁ'sﬁoéopandl ﬁ’ﬁ?nﬁbacet?ng%h e C%{%aBﬂ%gre\hgﬁ(e&’ﬁgg'et%e&el ected

cyanobor ohydr mde P(?(ﬁB}'iB@Q)'OPa@R!IW?S‘Yb?fGHﬁn | ri acet oxybor ohydri de
(NaB( OAc) 3H), bor am@spresahtiHvedioitubtas wlatdsaaggmtss &on the pteperatiok yof & tdngpo@si afn a

o holere 2311 B ahosd sd %@Pg@e pmégém ¥ R arRURN AF, @gwnmcon,@tataanol
3

at ment

met hyl ene“chl ori di.oxane acetate
Preferably, Kﬁssce}a@ﬁlxbtqe(}’é WS GRS S ErCortyf Q%@b%@é b HREGBY i s
carried out afc,x.laryrempisiap eteps asiet-forhlabtetfa prepéringe compqued eftfumela () whiére

sol vent, noregsp Jﬁfmh&tewprfsﬁemqugxbpof;’e%%gftwpr@umdﬂ%&ﬁ) With 4 8onkpRtHdSer MDSt

FRES VMRS HENE o S ic ot St e
i soxazol yl25 pyri dyThe pesentrinvégtion alséieiatesl igla, pracessrierzioe preparstion pia egrpoyid of
triazolyl, 5 idxhdaRlex!set bl 55378 WhkreinRPly @HY)R"asHd Rehe (ERtHamwi Orgogigateps:
(Cs-Cslalkenyl, phenyl, -(Cy-Cs)alkyl-CHO, -(C4-Cs)alkyl-(C=0)~(C+-Ce)atkyl or -CH,-O-
(C+-Ca)alkyl comprising the step of reacting under reductive amination conditions a compound of
formula (Il) (where R® is H) with a compound of formula R*-CHO. Preferably, the reductive
30 amination conditions of this process are either catalytic hydrogenation or treatment with several
hydride reagents in a reaction-inert solvent. More preferably, the catalytic hydrogenation is
carried out in the presence of a metal catalyst such as palladium or Raney nickel. Most
preferably, the reductive amination condition are treatment with a hydride reagent selected from
borohydrides such as sodium borohydride (NaBH,), sodium cyanoborohydride (NaBH,CN) and
35 sodium ftriacetoxyborohydride (NaB(OAc);H), boranes, aluminum-based reagents and
trialky!silanes in a suitable solvent selected from a polar solvent such as methanol, ethanol,
methylene chloride, tetrahydrofuran (THF), dioxane and ethyl acetate. Preferably, this reductive



RR14 R15 N*~R 14 ONNO 14 R14 N RNX:"-ZN N,~ R 15 wherein one
of R14 and R15 is hydrogen or (C-Ce)alkyl, and the other is a bond to the
benzo ring of fornmula (11). 2 3 Exanples of the bicyclic ring systens that
R and R, twQethsss4dwi th the benzo ring of 10 fornula (11)PCTJB#R/M06AOM may be
selected fromthe following: NN | R16,R 17 @N >R16 0 Ris k 16
wherein W and R17 are selected, independently, fromH, (d-Ce)alkyl-,

(d -Co6)al koxy-(CO C6)al kyl -, wherein the total number of carbon atons does
not exceed six and wherein any of the alkyl noieties may optionally be
substituted w th . L t " f I L Sorl Or o,
((a-Cr))al k%’{“gﬁé’éﬁ ﬁg%@%&%@%?{&fb%%%ﬁa ecaﬁ’ég'.“%@ﬂ%g%;*&“ﬁ§9éﬁ“n R4, RS
R6, R and R prefaiebly et 9°RéaR55® fov @ mingiehia8 Beuib BPtHer¢fesebly frop Ri54o 1240e it i on
relate to processesxahpes bihRefbrreaptepdayd groods witibnhe defdioroéf RbamiuRk’aare g , and

their phar macild ALty ACSRRLAL Gy Sk ST BBy Rl Slecoy] QRSHRET i L

t he benzorinﬁlo ) , lC}i/|IC r tricyclic ring system
sel ect ed f¥$ onimidzeoly, terazopyl. PRl Rgd thevdlIQWneEeyBd3 - 13 17 R17 CN

R' /N “ s N ) 5 )
\g_z—R R \( \7_R R \WOTR

N—0O

N—N
R 14
R15 N\ 14 Nﬁ \ ﬁk
R N R'S

wherein one of R* and R'® is hydrogen or (C4-Cs)alkyl, and the other is a bond to the benzo ring
of formula (lI).
Examples of the bicyclic ring systems that R? and R®, together with the benzo ring of
10 formula (Il}, can form may be selected from the following:

N R1B
N . N :
Q% O &
N o) N
Ly
R
0o S
ory @
N
R16

wherein R and R are selected, independently, from H, (Cy-Ce)alkyl-, (C4-Cg)alkoxy-(Co-
Ce)alkyl-, wherein the total number of carbon atoms does not exceed six and wherein any of the
alkyl moieties may optionally be substituted with from one to seven flucrine atoms; oxo, fluoro,
16  chloro, ((C:-Cs)alkyl);amino-, -CO,R*, -CONR®R®, and -SO,NR'R®; wherein R, R®, R%, R” and R®
are defined above.
Other embodiments of this invention relate to processes for the preparation of
compounds of formula (I1), and their pharmaceutically acceptable salts, wherein R? and R’,
together with the benzo ring of formuta (If), form a bicyclic or tricyclic ring system selected from
20 the following:



PCT/ | BO2/ 00660 wherein R16 and R17 are defined as above, and mis zero, one
or two, and wherein one of the 5 carbon atons of ring A can optionally be
replaced with oxygen or N(C 1-C5)al kyl. OQther preferred enbodi nents of this
i nvention r¥P#RE8 processes for the preparation of conF&IABR/WF0t he
formula (11), and their pharnmaceuticall y13accept able salts, wherein R2 and
R3 do not, together with the benzo ringof forrmula (11), forma bicyclic
or tricyclic ring system QOher preferred enbodinments of this invention
relate to processes for the preparation of 10 conpounds of the formula
(I'1) wherein one or both of R2 and R3 is (Cl-C5)al koxy, -CF3, fluypro or
C2F5. Although the gonpqunds of fornmula (1lg may be made yF t e groups R2

and R3 already i gcex I n the al trmalive,t he conpoy Fgrmula (1)
may be prepared ff C/B‘npound of c@ La/11), wherg R3, are both
H nmade by the pro l%f t he presen i tion, fursh gUbj ecting the
conpound of fornula (11) gherein R2, R3 and M are all Hto processes as
follows. The present invention also relates to nethods for the preparation
of the compounds of forrmula (I1) conprising the further steps of WO

02/ 085843 PCT/ 111302RB0660 -14 (1) placi Rg a pfotecting geQup,ny0, on the
nitrogen of a comgobmeXotnformula (11 ete \R2, R3 an( a'r’e\d—t NH (11)
(R =R2=R3=H) nuad¢ ade) bave: 5 (ii).
reacting the Q greyp @ &cted conpound #Mep N
trifluoronethanesul fonic afid (CF3SQ20H) and equi valents of nitric acid to
obtain a conpound of formula (XI11-Q: NQXIII-Qand (iii) reducing the
nitro groups of the conpound XiI1-Qto obtain a conpound of 10 formula

(XIV-Q: The nj R'bt ecting group Q@Y be chosen f DI e groups

known to those in the art CNCoCcF3, - ny COOCH2CCI 3,
-COQ(C1- Co) al kW "2 N - COOCH2CEHS. qf oups may be L_QrY renoved by
met hods described for\each in 15 T. G dene and G M WIS, giot ective

Groups in Organic Synthesis (John Wley &RSons, New York, 199R°®
Preferably, the nitrogen protecting group Qis a trifluoroacetyl or a

t - but oxycar bonyl group. Preferably, step (ii) is carried out in a mxture
of 4 or nore equival eéts of trifluoRS Bt hanesul fonic acid (CF3SQ2CH) and 2
to 3 equival ents of tric acid_Jn a_ghlori ed N

R15

Im \ N
N A \

) R17

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

5  carbon atoms of ring A can optionally be replaced with oxygen or N(C ;-Cg)alkyl.

Other preferred embodiments of this invention relate to processes for the preparation of
compounds of the formula (!1), and their pharmaceutically acceptable salts, wherein R? and R® do
not, together with the benzo ring of formula (I1), form a bicyclic or tricyclic ring system.

Other preferred embodiments of this invention relate to processes for the preparation of

10  compounds of the formula (Il) wherein one or both of R? and R® is (C4-Ce)alkoxy, -CFs, fluoro or
C.Fs.

Although the compounds of formula (1) may be made with the groups R? and R®
already in place, in the alternative the compounds of formula (1) may be prepared from a
compound of formula {ll), where R? and R®, are both H made by the processes of the present

15  invention, further subjecting the compound of formula () wherein R R*and R®are all H 1o
processes as follows.

The present invention also relates to methods for the preparation of the compounds

of formula (I1) comprising the further steps of



20 hydrocarbon sol vent such as chl orof orm dichl oroethane (DCE) or

net hyl ene chloride. Preferably, the resulting mxture is allowed to react
for about 5 to 24 hours, nore preferably at a tenperature ranging from
about -78C woo2bssa43 OC for about 2 hours, and then all owedCTAB®NOGM t 0 room
tenperature for the remaining tine. Preferabl y, step (iii) is acconplished
usi ng hydrogen gas and a pal |l adi um cataldyst such as pal | adi um hydr oxi de,
5% pal | adi um on carbon or 10% 25 palladium on carbon. The invention is
also directed to a process for the preparati on of a corrpound of formula
(I'A): WD 02/085843 PCT/ 1B02/ 00660 - ]C}\S ‘fﬁtﬁ ! shdefl ned
above, conprisin tﬁ@c'EQ%HOEF"“PgEQBFE gn é{‘eé‘Bfﬁ%’Lﬂi.a C?ﬁ'pq“B ?rgmueﬂ)\y &° nade
in accordanceRﬁ\R?imdtR‘ierep-t ocess set forth above: NNQ XIV-Q 5 wherein Qis a
nitrogen protecting group, with a conpound of forrmula (XXVIIl1): R200 C CO
R20 2 2 \/ XXVIII R16 ' ; MR20 and R21 are each independently
(C1-C6) al kyl, and wherein i abdPeR =BT i) renoving the
protecting group Q 10 The niIsfogerrTprotecting group Q nay be chosen from
sui tabl e gr ou [ t he art including - COCF3,

- oocCl3, - %ﬂfdg%é&]@g%?&?%% ag&/e, COOCH2CEH6. These roups may
be added of rem)ve‘t!) by fﬂi?f"l‘?od%'edé%&’PPFbeB’WeB‘Fdeé?&rﬁp‘?”ﬁd Fromstegr e®n d GM
Wit s, Prot ect irft@rdaiebr@s uliofic 42id)aRISO By )rehd egivalerts] ofmitric\Atib @,ob&m&mmpounwew Yor Kk,
1991) Pr ef er%p},d Xﬁ'f&ﬁi nitrogen protecting group Qis a trifluoroacetyl or
at- 15 but oxycara[)ony group. The invention also relates to a process for

t he preparation of a conpound Ogf
N-Q  XI-Q
ON

and (iii) reducing the nitro groups of the compound XIII-Q to obtain a compound of
10  formula (XIV-Q):

H2
N—Q  XIV-Q
H2
The nitrogen protecting group Q may be chosen from suitable groups known to those
of skill in the art including -COCF; -COCCl;, -COOCH,CCl;, -COO(Cy-Cglalkyl and
-COOCH,CeHs. These groups may be added or removed by methods described for each in

15  T.W., Greene and G.M. Wuts, Protective Groups in Organic Synthesis (John Wiley & Sons,
New York, 1991). Preferably, the nitrogen protecting group Q is a trifluoroacetyl or a

t-butoxycarbonyl group.
Preferably, step (i) is caried out in a mixture of 4 or more equivalents of
trifluoromethanesulfonic acid (CF3SO,0H) and 2 to 3 equivalents of nitric acid, in a chlorinated
20  hydrocarbon solvent such as chloroform, dichioroethane (DCE) or methylene chloride.
Preferably, the resulting mixture is allowed to react for about 5 to 24 hours, more preferably at a
temperature ranging from about -78°C to about 0°C for about 2 hours, and then allowed to warm
to room temperature for the remaining time. Preferably, step (iii) is accomplished using hydrogen
gas and a palladium catalyst such as palladium hydroxide, 5% palladium on carbon or 10%
25  palladium on carbon.
The invention is also directed to a process for the preparation of a compound of
formula {lA):



| B wherein R16 and R17 are defined above, conprising the steps of 20 (i) of
reacting a conpound of formula (XIV-Q nade in accordance with the process
set forth above: H2N wherein O is a nitrogen protecting group, with a
conmpound ofwbeemsasses ( XXVI11): WO 02/ 085843 PCT/ | B02/ 00660 PCTABRAOERC\ /
CO2R20 XXVI |i Rte/--0OR21 wherein R20 and R21 are each independently
(C1-Qal kyl, and wherein We is defined above; and (ii) allow ng the product
of step (1) to react with a conpound of the fornula R77Z, 5 wherein R17 is
defined above, and Z is a leaving group, in the presence of a base; (iii)
renoving the protecting group Q Preferably, in this nethod to prepare IB
the | eaving group is selected fromthe group consisting of halo,

hal osul fonat e, nesyl ate and t osyl aNe,_aRg base | s an al kali netal

hydri de, hydroxi de or carbonaRE—®Rr ef|¢

trifluoroacetyl or a 10 t-butoxycrt The invention also rel ates
to another process for the preparation of a conmpound of forrmula (IB
wher ei n R18 awkeréh R" i defintdfabeve ceomipusing, thegemefresicting a 9eempaind 9k forular 3l ('qg
reacting a cORRRLREccBidaricewihing ploddsYsédiorthiB6l@: i N accordance with the
procedures set forth above,\M h one equi val ent of a conpound of the
formula R77Z, wherein R 17 is #0efi ahove, and Z is a leaving group, in
the presence of a base to forma _J(ﬂiw&p.(xx-q»: H2N 20
wherein Qls.a nitrogen protecti aUp i1) reacting the conpound of
formula XX-Q with a conpound B la (XXVI11): R20 R200CCO 2 2 ~ XXV

LR E;O:\)z\:ll'vherein Q is a nitrogen protecting group, with a compound of formula (XXVIII):
R*0,C_ ,CO,R™

l XXV
R'® oRr*

wherein R® and R?' are each independently (C;-Cs)alkyl, and wherein R'® is defined above;

and
(i) rémoving the protecting group Q.

10 The nitrogen protecting group Q may be chosen from suitable groups known to those
of skil in the art including -COCF; -COCCl;, -COOCH,CCla, -COO(C-Celalkyl 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 Synthesis (John Wiley & Sons,
New York, 1891). Preferably, the nitrogen protecting group Q is a trifluoroacetyl or a t-

156  butoxycarbonyl group.
The invention also relates to a process for the preparation of a compound of formula
(1B):

RY
I
N

wherein R' and R are defined above, comprising the steps of
20 (i) of reacting a compound of formula (XIV-Q) made in accordance with the process
set forth above:
H,N

H,N

wherein Q is a nitrogen protecting group, with a compound of formula (XXVIil):



wherein R20 and R21 are each independently (Cl-C6)al kyl, and wherein R16 is
defi ned above; and 25 (iii) renoving the protecting group 0. WD 02/085843
PCT/ 1 B02/ 00660 -17 Preferably, in this method to prepare IB, the protecting
group Q i s wotoe/¥sB4sor oacetyl or a t-butoxycarbonyl groupPCTHB2/00668Nti on i S
al so directed to a process for preparing a conpound of formula (1C) RL s /
N R17'' NIC5 wherein R16 and R17 are-¥s defined above, conprising the
steps of (I) allowing a conmpound of forrmula (XIV-Q made in accordance with
the procedures set forth above: wherein Qis a nitrogen protecting group,
to react with a conpound of formula OH YO3S 10 OH wherein Y |Is an al kal
netal or alkaline earth netal caRT@gE; B> conpound of fornula 0 17 0
wherein R16 and R17 are as defined abgve; and yohjy) renoving the protecting
group Q 15 The protecting group Q isjlpreferably a trifluoroacetate group
or a t-butoxycarbonyl group. A p rref?'process of the invention is
wherein step (1) is, condycted with a conpound of formulag .0 7.0, wherein
R16 and RL7 aVesrofoRf g REa %ﬁcamdﬁee"ﬁ'@g?‘%il{‘;)alké" B e |sr?§i{1958f’%¥t9’

sol vent, noreandoreferably, water, THF, DMF, DMSO, a m xture of water and
any of THF, DMF or;DIfRAhg #8 frddu@Ss sthNBhovieadt Wi 6HR0nhd e torhita 'Rfal 0", as

used herein, includgs fluoro, chl Qr.o, rono ang1 i 0do.
5 wherein R is defined above, and Z is a leaving group, In the presence of a base;

(iii) removing the protecting group Q.

Preferably, in this method to prepare IB the leaving group is selected from the group
consisting of halo, halosulfonate, mesylate and tosylate, and the base is an alkali metal
hydride, hydroxide or carbonate. Preferably, the protecting group Q is a trifluoroacetyl or a

10  t-butoxycarbonyl group.

The invention also relates to another process for the preparation of a compound of

formula (1B):

wherein R'® and R are defined above, comprising the steps of
15 (i) reacting a compound of formula (XIV-Q), made in accordance with the procedures
set forth above, with one equivalent of a compound of the formula R'’Z, wherein R" is
defined above, and Z is a leaving group, in the presence of a base to form a compound of
formula (XX-Q):
R'THN

H,N

20  wherein QIs a nitrogen protecting group,
(il} reacting the compound of formula XX-Q with a compound of formula (XXVIII):
R*0,C_ CORY
| XXVl

R18 OR21

wherein R? and R?' are each independently (Ci-Ce)alkyl, and wherein R'® is defined above;
and
25 (ii) removing the protecting group Q.



Unl ess otherw se indicated, the term"al kyl", as used herein, includes
straight chain noieties, and where the nunber of carbon atons suffices,
branched and cyclic noieties. WO 02/085843 PCT/|1B02/ 00660 -18 The term

"al koxy", awowgesssiserein, neans "-OC al kyl" or "al kyl -O ", PARaB&IMG660al ky| "
is defined as above. The term "al kyl ene,_ as used herein, neans an al kyl
radi cal having two avail abl e bondi ng si tes i.e., -alkyl-), wherein "al kyl"
| s defined as above. 5 Unless otherw se indicated, the term"one or nore
substituents”, as used herein, refers to fron1one to the maxi mum nunber of
substituents p055| S Q The
term"treatment” %e'%raggdneﬁ's "pe'hota% %r? 5@?@[ g%‘%? Asgath?&d% G FQJ;\%UQ'?E%RJJ -

i nhibiting thétb%m%@¥%§ﬁg6ﬂp or preventlng the dlsorder or condition to

whi ch such ter m apmeiir@@ntion s a3t @ireled 04 wrocesOfosprafriog1s candposndodh foooutalfl@)i on or

di sorder. The tern1"treatnent" as used hereln refers to the act of
treating, as "treating" i sR g - above. The conpounds of
formula (11) as prepared accor |ng vy | on nalC have optica
centers and therefore may ogc enanti omeric configurations.
The invention includes alR enanﬂloners di ast ereoners, and ot her

S,te[ eoi SOtmﬁr Swﬂéfre.ﬁhman@ﬁma%?dgfn@& atioRé, rEUrhé’nsﬁwb trbe,steagoﬂS well as racen‘if: .
ni xtures thereo resent inv el e
forms of the corrp@&ﬁ ot “AREYF S r?{ﬂ‘u(?amépmroge lare rd%& lku{r&?éfg!cjfg of the

i nventi on. Preﬂéﬂhé@weradlolabeled conpounds of fornula (11) are those
wherein the radiol abels are sehrcted fronlas 3H, 11C, 14C, 18F, 1231 and
1251. Such radi ol abel ed conpound' » S as research and diagnostic
tools in metabolismstudies, such Noli nefV@s studies, etc., and in
bi nding 20 assays in both aniywgt’s #7d b’ This invention also relates
processes for generating pharmiceutically acceptable acid addition salts
of the conpoumtgeinf i anitreden proterting geiupdo tebe wiilh 8 cenaroprd effformpie | nvent i on.
Exanpl es of pharmaceutically acceptabl gpci d addition salts of the
conpounds of formula (11) are the salts of h drochlorlc aci d,

p-tol uenesul fonic acid, fumaric aci f SQel d, succinic aC|d, salicylic
acid, 25 oxalic acid, hydrobromc acﬁﬁ ph sphorlc aci d, methanesul fonic
acid, tarygric acid, malic acid, -p-toleyl tartaric acid, and mandelic

acid, as wel | ,salhd é?(al’i?%ﬁn&%l%’?‘al?él.ﬁ?éartﬂ%e@céﬂG-’PWF‘a EngloliEd forfdis SKi 11N the

art to form pharnaceutically acceptable acid addition salts to basic
conpounds. Ot her possible acid additioff
pharmaceutically acceptabl e anions, su
sul fate or bisulfate, phosphate or aR|d p
gl uconat e, saccharate, benzoate, nethanes
benzenesul fonate, and panpate (i

1.1'-nethylenembmaR(thﬁﬁmuwyiﬁmwaphWhamde) salts). This invention is also

directed to procesgeemefindtheorbtodByblo@af or making isotopically
15  The protecting group Q is preferably a frifluoroacetate group or a t-butoxycarbonyl group. A
preferred process of the invention is wherein step (I) is conducted with a compound of formula

salts are, e.g., salts containing
asrYhe hydroi odide, nitrate,
sphate, 30 acetate, |lactate,
fonate, ethanesul fonate,

wherein R'® and R are both H. Preferably, step (i) is conducted in a polar solvent, more
preferably, water, THF, DMF, DMSO, a mixture of water and any of THF, DMF or DMSO.
20 Unless otherwise indicated, the term “halo”, as used herein, includes fluoro, chioro,
bromo and iodo.
Unless otherwise indicated, the term "alkyl", as used herein, includes straight chain

moieties, and where the number of carbon atoms suffices, branched and cyclic moieties.



| abel ed conmpounds identical to those recited in formula (I1), or

phar maceutically acceptable salts thereof, but for the fact that one or
nore atons are replaced therein by an atom having 35 an atom c nass or
mass nunberwoiokfgssent from the atom c mass or mass nunber REIABIA0P660ound i n
nat ure. Exanples of isotopes that can be incorporated into conpounds of
this WD 02/ 085843 PCT/ | B02/ 00660 -19 i nv#ti on i ncl ude isotopes of

hydr ogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine,
such as 2H, 3H, 13C, 14C, 15N, 180, 170, 31P, 32P, 35S, 78F and 38 d,

respectively. The invention is al so directed t ho arin
conpounds of the pMed&mt a“‘?’ﬁvéﬁt“?%?nher%‘?'d‘&ﬁaﬂbséiaﬁgegoﬁlgﬁ' E Al %[ ically

accept abl e satidfisedss asayed conpounds, or of 5 said prodrugs whi ch contain

E Ee af or em?]';‘t It OnedTHesé?h@ﬂ@En@Qgés@H hQElh‘?ﬁeah§&t ?&lﬁéfhﬁﬂft@gb a@diléb!éﬂ)ogt!i@ ¥V| t Ei n
e scope 0 I n [t y- 1 abel ed conpounds of the

present inven? e?)ﬁ— %ﬁ?&ﬁrﬁlﬂ g;l g%rgeci #°8° \&lm ch radioactive isotopes such

as 3H and 34C ar e Urlsss othproiseindicatedathe terg &gnglor mprgrsulesiitignia’ cas Upes hereify refavd/ or

substrate ti sgyemding lo'thdmbiiflm ARHBYS subsililénts pRbgtib bds€d on the3hlmbandl adaisdreon- 14,
I.e., 14C, |sotg§es are particularly preferred for their ease of 10
preparation ah g8t abi | i ty. Furthernore, substitution with heavier

i sot opes such as Theuerer tgatment’, a@s useHhereinrefefsf torravecsingt aleviatinpphigiioatthe

advant ages r eﬁﬂdbrkésrw of br@@nﬁl’fg@ﬁét @Jord@ﬁ&r%bﬁﬂntioﬁ to veHioRBLdhi téryh aphiRE, d&&r&m&?h&)re
i ncr eased Ijgn o V ms o such congntu%?\ror dgéjrﬁleq eqhqum ?%%tﬁ?@@btrén ?é?gs tog

be preferred B | Sot op canpounds
formul ae | f°f"tePH“§ ap ﬁRFéWBl'i)?Fﬂ%ﬂﬁ’d“’ﬁ?cﬁféﬁ‘lﬁ?gv% her eof can general |y be
prepared by carryi Trg compouhdiscof fprroge(l)asasepbted wedordingitd the meenéormaylhave optical

substituting l ]
Csotopi cal |y 2 Perfidifdhy twéreegovgarqgmw | R PEAldnic BRELAMoS 086 Hbnididho el On

DESCRI PTI ON el enagtiom IW%@SGW&’ S“Ef?mﬁ"B‘F’r?ﬁ’f é“°% F%{S‘W“'Qqst?f G D@@ ‘& or

M xtures tiber eef asmacgmisanipureytoeredd The presentdTvertion eisavelles torrd rativicbdledferisell shown

in reaction SgRefmodunds>o HEfomul @yl (p §re@rb Rl Ghelirio@N 3t 1l h@hAL PAere@uUt € t O
)88

and (11 e IR oSSt on ) o e el koWl et L

i ndi cat ed, th&i,V&Ei'%bI'Es Riand D, 8&h rRdiclabRisd cRBpoURYs, arREiseful ¥ resRerch ROd  R10,

R11, R12, R13 dm&éﬂc td3kGn melBB&ism Blidies, BIR, asFPROmacbkindlics studies) eRNehdZin BMBIn@S

descr ! bed Zgboassays in boﬁm anlmalszancliqunan CO2R5 St ep 1 31.

This invention also relates processes for generating pharmaceutically acceptable acid
addition salts of the compounds of formula (lI) using the processes of the invention. Examples of
pharmaceutically acceptable acid addition salts of the compounds of formula (l) are the salts of
hydrochloric acid, p-toluenesulfonic acid, fumaric acid, citric acid, succinic acid, salicylic acid,

25 oxalic acid, hydrobromic acid, phosphoric acid, methanesulfonic acid, tartaric acid, malic acid,
di-p-toluoyl tartaric acid, and mandelic acid, as well salts formed from other acids known to those
of skill in the art to form pharmaceutically acceptable acid addition salts to basic compounds.
Other possible acid addition salts are, e.g., salts containing pharmaceutically acceptable
anions, such as the hydroiodide, nitrate, sulfate or bisuifate, phosphate or acid phosphate,

30 acetate, lactate, gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, and pamoate (i.e., 1.1"-methylene-bis-(2-hydroxy-3-naphthoate) salts),

This invention is also directed to processes of the invention for making isotopically-
labeled compounds identical to those recited in formula (ll}, or pharmaceutically acceptable
salts thereof, but for the fact that one or more atoms are replaced therein by an alom having

35 an atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes that can be incorporated into compounds of this



+ RORata RB X (IVV RR 8 /~'" CRR XV R3 () (Ill) OR4 f. CO2R5 10 The
present invention provides a new neans to obtain the skeletal framework of
conpounds of formula (la), (Ib) and (lc) via the condensation of an aryl
derivati ve wbtobvognd3 al koxyacrylate to afford an internmedi CEB@I00660
cyclization in tandemor in separate steggz. A palladium catal yst effects
cyclization to the correspondi ng i ndene” terivatives of fornulae (la), (Ib)
and (l1c) or mxtures thereof. Schene 1 depicts the general process of the
invention for 15 the preparati on of indenes. Step 1 of Scheme 1 is a
condensation reactio rlvat d wth
an al koxyacr yI"" °rb'f‘°r?‘l'd8ﬁsr?fﬂp§!?f\7} Pgen caél%?f’v'éthcfge'%'t?éweﬁsp%f) ﬁoroﬁs 8&9 Ut %ﬁ 2-
met hyl t et r ahychiahe soeires 4, °B- '&.16: BuxYat e, 2R s §F erndnw‘dyemq@mely

1, 4-di oxane, di metdayhartdhox ade dirddtedBb Meods BRgresiang dorpligl damt predede,

N- et hyl pyrrol i dinone
met hanol . et hghﬁtuon Prsogrﬁps %grﬁ%f an% I%armaceu(?call dceé\atﬁ géltgla %lco%ﬁaaﬂ\ragro(g L ran,
2- et hyl t e8 r abajdi Protygswhichrcontaip tes ﬁfE'leﬁ‘@R‘Vé%dné?ﬁépeseﬂﬁ‘&mf §‘“&’dk§@€P°§d’f %ee such

as sodi um t er bR bRXIHA, thdd St 6F thiSTnt&fibn. bOéraii isteopicalyelahered nempraxdsde thesodi um
et hoxi de,  sogi Uy tn@{ns.orp%%ggﬂpg%sm{ HALERE p%ﬂ@eﬁ}?otopggts@cﬁsésumaﬁé‘"‘e%t e,

cesi um car bon&fe

bi s(tri met hyl @mrwataqn%use%dwu?ﬁaﬁp'g( Prqfﬁ'ﬁe@wwswﬁvr*'féﬁf% distiiytits a588% 25

bi s(trimet hyI Fiitlayeld ) it1i*d eand sardonanh, by, dfe, devtopes ark ipbrhiculany hretbrrediter thpir edserofibl y
sodi um t er% ltaegé%t%ﬁ & %chgl‘ng 85&4@&%@@ IsBRLLOROGR hédvier Sl%plslsms%t QQX' de,

in one of ove nentioned Solvents at a te

50 C, prefer aBH’e'H@t Wee'ﬁ qgn effeseprap "@ra‘ﬁe‘ﬂﬁc aﬁvaﬁggfsdas“g'lng E°’P 8“3‘3’ e ?°§°
preferably 6 stabilySor ekammd hoeated incdmpalHie cofedfcsd Wosage (dabirementsiaolh hease. be a
m xture of ol ﬁfab 'Be' TRl soﬁeed?c@ws%fwcegc hedigpichiy 18befedRBnbalfts! BF eaiuftle M 282d

cyclization r ?h%cnmegtrl]on aﬁ‘d grongsL{pereo? can generally be prepared by carrying out the procedures
15  set forth herein, by substituting a readily available isotopically labeled reagent for a non-

isotopically labeled reagent.



5 formula (111) is treated with a palladi um source such as palladiun(//)
acetate, palladium(ll) chloride, bis-acetonitrile palladiun(li) chloride,
bi s-benzonitrile palladium(ll) chloride, palladiunm(ll) brom de,

tri s(di benzybiodessesscet one) di pal | adi un{0), preferably pal | ZETTREANH60
acetate, and a phosphine |igand such as djcycl ohexyl phenyl phosphi ne,
tricycl ohexyl phosphine, tri-tert-butyl ph??s'phi ne, tri-isopropyl phosphi ne,
tri-n-propyl phosphine, 10 tri-isobutyl phosphine, tri-n-butyl phosphine,
tri-o-tolyl phosphine, triphenyl phosphi ne, 2-

(di cycl ohexyl phosphi no) bi p s di hi no-2' - (N, N-

di met hyl am no) bi phenyl, pr ! E 'lgh _ M{/B@ﬂ R e or )
tri-t-butyl phosphi ¢rmporned o fasemyle (lak (bh aats (Qaitiryree fetesliMe% Pe @ eP8e dssi um
t ert - but oxi deaccs@stice With Qkd ngveINh@Kdadehows @liedttion Sciemel de Scismdi 21 pociegsbanat e,
pot assi um car Bengl.e u el B BPhEse SALLNE Yo df IR Wiylr | de.
or potassium hydride, preferably sodiumtert-butoxide or sodi um _
tert-pent oki dé). @In agd (K Imarhe RiERALaccIDg 4P BERGRSR Ve EPhAe, VRIS AMRUFDS ur an,
2- et hyl t et r ahyigsiad, weasrabiks B!, Rlj &t RHRY RN, /7, &% i oxXamd’!, RPoRUeRIER™,

N- et hyl pyr ol ,di e 8i yret hy, ' ad] yl f or mam de, preferably

1, 2-di net hoxy‘ét h@n‘er}@ad)'rQ t)g?r'ghégf% %rglg%?esg?bqgg%ﬂperat ure between room
tenperature and 120 C, preferably betvwegmemé® and 90 C, for a tine period of
20 1 to 48 hours, preferably for 8 hours, to afford a conpound of 'fornul a
(lta), (Ib) or (Ic%z(or a Rm xture of all), whi ch jray be m xture of olefin
regi oi somers of ( and (lc). Palladium gatalyze -aryl ations of

car bonyl conpounds gj ' scusged/im\\f,qwnﬁ) Rt sofrcey wat sura, M;
Hartwig, J. F. J. erfi RSBC. 1999, 121Bade173- (1478, U. S3 Patent No.

6, 057, 456, Hamann, B :Hartwig, J. F. J. Am . R® 119,
12382-12383; Fox,RYy. 25 M Huang/V)X.: Chieffi, R Buchwald, S L. J. Am
Chem Soc. 2000, 122,(Mi360-1370; Palucki, M™M; Buchwaldl) S. L. J. Am Chem
Soc. 1997, 119,11108-11109; WO 00/02887. WO 02/ 085843 PCT/|B02/ 00660 -22

Schene 2 2 + R50 CO2RG:(V) Pd(OR' baserRd R- 1 BOR5 rc

CN) (lc) (R =CN) As a tergative to \Schenme 1,
the single stepSP2sche be ca_r(rﬂI E i
step of schermpd(%)'lbgse’a t yd densat i / )
R® . PR R

| OR

OR*

(1a) ' (Ib) (Ic)

10 The present invention provides a new means to obtain the skeletal framework of

compounds of formula (la), (Ib) and (Ic) via the condensation of an aryl derivative with an
alkoxyacrylate to afford an intermediate for cyclization in tandem or in separate steps. A
palladium catalyst effects cyclization to the corresponding indene derivatives of formulae (la),
(Ib) and (lc) or mixtures thereof. Scheme 1 depicts the general process of the invention for

15  the preparation of indenes.
Step 1 of Scheme 1 is a condensation reaction. An aryl derivative of formula (IV) is

combined with an alkoxyacrylate of formula (V) in a solvent such as tetrahydrofuran, 2-
methyltetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxyethane, 1,4-dioxane,
dimethylsulfoxide, dimethylformamide, dimethylacetamide, N-methylpyrrolidinone, methylene
20 chloride, 1,2-dichloromethane, methanol, ethanol, isopropanol, or propanol, preferably
tetrahydrofuran, 2-methyltetrahydrofuran, or 1,2-dimethoxyethane, and is added to base such
as sodium tferf-butoxide, potassium tert-butoxide, sodium methoxide, sodium ethoxide,
sodium tert-pentoxide, sodium carbonate, potassium carbonate, cesium carbonate, lithium
diisopropylamide, lithium bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide, potassium
25  bis(trimethylsilyl)amide, sodium hydride, or lithium hydride, preferably sodium tert-butoxide or




5 pal l adi um cat al yzed cyctization. An arene derivative of formula (I1V) is
conbined with an al koxyacrylate of fornmula (V) in a solvent such as

t etrahydrof uran, 2-nethyltetrahydrofuran, 1, 2-dinmethoxyethane,

1, 2- di et hoxyebhesses 1, 4- di oxane, dinethyl sul foxide, di nePRYIBGOAGER de,

d| met hyt acet am de, N rret hyl pyrol i di none,_ et hyl ene chl oride, 1, 2-

di chl oronet hane, preferably tetrahydrof u?ran 2- et hyl t et rahydr of uran, or
1,2 10 di net hoxyet hane, and is added to a reaction mixture containi ng base
such as sodiumtert- butoxide, potassiumtert-butoxide, sodi um nethoxide,

sodi um et hox ggi%@ %} ;.{eénte of P ?%fac%‘m% |oneé°9'd|v‘éﬁ‘s e E&g%{%re tﬁRJe@ﬁSia%‘

car bonat e,
bi s(tri met hyI #rid| 5| PaP!‘iB@@bWé?eWmTP e erd ?9 Tﬁatfqm %er'Pq/Pf) e Yehoutsopraiembli B
bi s(trimet hyl sutsylo)afitr d@omisoed sffariiie (1ilckich @tay bé & rixtune fwifin demerpr ef er abl y

sodi um tert- but oxigg, 9l %ébﬁgq'.ygﬂé %%QQ ecfoyBiRbloR bddRrt AEG ool Ol

insert palladiumca suc adi u

acetate, pall&Edm(DIy r%?do‘f“frtl%pa' '%méE‘éf‘b?H“Prﬁslpé”aﬁéffnl('ﬁ(ﬂc?}ﬁfI Ry dé“ﬁ'% B i de,
bi s- benzoni t ¢idrige, palsiaadonitrié | pjlladiirh(@y | aheridepabis-hehizamittilel yalkediomi!il eghloride,

;Lijsg_dlpﬁggf)ﬁ: héﬂgcﬂﬁﬁ(ﬁ)etquag' Pl@(ldilbé’tqbllégxegletong o?pjaﬁ‘d'dﬁipﬁldf Rﬁéf&raﬂi Urdiddiom(@cet at e,

such as diCy en
tricycl ohexyl fﬂ?@é"phl e & i -ARPRING Ut Sﬂab‘hos%ﬁﬁ?ne sy2OcpctyF'Fhei")g?)ht‘fP’(%S‘?1”’;5’?‘:’8sph| ne
tri-n-propyl phiegphéxpphosbhine, itsebutylbimaprdeh kridieqprdpylphasphine yi-phropyidhespdinet ri -
tolyl phOSQ{)::I nﬁlllso%ﬂtglmgmrlephgﬁm ospglnéd'tﬁ)SQ&I%%‘ﬁﬁthhoﬁl%ﬂﬂ%bdmenyj Or

2- dicyclo di et hyl am no) bi

[ efer
tricycl ohexyl é@%ﬁ?’?‘i’é‘°fﬂh"‘°)ﬁ’§’?°w but yI ph8sphi ne, %O‘iil %Eé xyphop '”°§%W’¥
ment i oned sol viewthgaraino)bipheayipreefenably Eicksiohewylphospiige ¢ tri aMdY'FBGSF@ne e edesth| y
between 0 C aggn35 gﬁlenQrte@b@&fdeogotegsw% t1éh-tAdoxl¥@ Uk Sdiunp I tek-pentidy, t&diunl to 25

5 hours, and t en, I s heat 50 C
and 90 C R W8 B‘Z’Foﬁ’gg%a’%&ﬁa? 516%@%%&3‘%?&1%9 ca%og?{ee%gi{,@mw.dpq@ﬂwgurS
pr ef er abl y58 hyskifes or pqﬁasamm@v@ndarwefefﬁféy gdiviartBRRLAT 38IyP ferkRSPiRtifeal q 1 a) |
(I'b) or (lc) €6N’enﬁ Ut t & & 0fim@hdxy@fiant hasdahyarbtirel 1Zayetiyite@hpindfyrahe 12-

T xture of - OhEhuBabsH O SRTRIACOT M Hrelibyaidlode, ©) omSRrke? O

d|methylformam|de preferably 12 d|methoxyethane or tetrahydrofuran, at a temperature
between room temperature and 120 °C, preferably between 50 and 90 °C, for a time period of

20 1 to 48 hours, preferably for 8 hours, to afford a compound of formula (la), (Ib) or (Ic) (or a
mixture of all), which may be a mixture of olefin regioisomers of (Ib) and (Ic). Palladium
catalyzed alpha-arylations of carbonyl compounds is discussed in a number of sources.
Kawatsura, M.; Hartwig, J. F. J. Am. Chem. Soc. 1999, 121, 1473-1478; U.S. Patent No.
6,057,456; Hamann, B. C.; Hartwig, J. F. J. Am. Chem. Soc. 1997, 119, 12382-12383; Fox, J.

25 M.; Huang, X.; Chieffi, A.; Buchwald, S. L. J. Am. Chem. Soc. 2000, 122, 1360-1370; Palucki,
M.: Buchwald, S. L. J. Am. Chem. Soc. 1997, 119, 11108-11109; WO 00/02887.



CN) Step 2 CN (I11) (R =CN) CNO4 K CO2R5 " CO2R5 Step 4 Base R6'Y (I1)
(R6=H) HX" R6"C HO 4educing agent (I1") (or (Il) where R6=R6") (II1") (or
(1) where R6=CH2R6") 5 WD 02/085843 PCT/ | B02/ 00660 -24 The present

i nventi on aveoz/msesi des a new neans to obtain the skel et alPCTABINSNSP K oOf
conpounds of formula (11) enploying the indene derivatives of fornul ae
(la)', (Ib)' and/or (lc)' or mxtures t#ereof (via conpounds of formulae
(lta), (Ib) and/or (lc), where R is CN) as shown in Schenmes 1 and 2.
Schene 3 provides this new route to conpounds of fornula (IL) 5 using the
pal | adi um cat al yzed cycli zati on nethodol ogy, The one-pot cyclization of
Schene 2 nmay be enployed in place of 2| and 2 of Schenme 3. After

pal | adi um catal yzed cycligzation to the indene internediate(s),

hydr ogenol ysis (S@dene 4 grovides and alternative two-step reduction) and

treatment with base ds~to efficient copst r&gh'bon of the bicyclic core.
Reduction of the cyf¢l'i c[ami de inter npahaf exbeats to_the cope structure of
conmpounds of 10 fo (I'l'). Schene 4 Step 1 H2, mal), vel? Step 2 30 Hz,
cat Step 1 of Sch i sXa condensation rgaction. An arylacetonitrile

deri vati ve of (V)

R R' R R’ Rz\ R
e S>>
= = =
A » - o« -
2

4

OR
(la) (R* = CN) (Ib) (R* = CN) (lc) (R! = CN)

As an alternative to the two steps 1 and 2 in Scheme 1, the single step of Scheme 2

may be carried out in its place. The single step of scheme 2 is a tandem condensation and

5 palladium-catalyzed cyclization. An arene derivative of formula (V) is combined with an
alkoxyacrylate of formula (V) in a solvent such as tetrahydrofuran, 2-methylietrahydrofuran,
1,2-dimethoxyethane, 1,2-diethoxyethane, 1,4-dioxane, dimethylsuifoxide,
dimethylformamide, dimethylacetamide, N-methylpyrolidinone, methylene chloride, 1,2-
dichloromethane,  preferably  tetrahydrofuran,  2-methyltetrahydrofuran, or  1.,2-

10  dimethoxyethane, and is added to a reaction mixture containing base such as sodium tert-
butoxide, potassium tert-butoxide, sodium methoxide, sodium ethoxide, sodium ternt-
pentoxide, sodium carbonate, potassium carbonate, cesium carbonate, lithium
diisopropylamide, lithium bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide, potassium
bis(trimethylsilyl)amide, sodium hydride, or lithium hydride, preferably sodium tert-butoxide or

15  sodium methoxide, a palladium source (could insert paliadium catalyst boiler plate here) such
as palladium(ll) acetate, palladium(il) chloride, bis-acetonitrile palladium(ll) chloride, bls-
benzonitrile palladium{ll) chloride, palladium(ll) bromide,
tris(dibenzylideneacetone)dipalladium(0), preferably palladium(ll) acetate, and a phosphine
ligand such as dicyclohexylphenylphosphine, tricyciohexylphosphine, tri-tert-butylphosphine,

20 tri-isopropylphosphine, tri-n-propylphosphine, tri-isobutylphosphine, tri-n-butylphosphine, tri-o-
tolylphosphine, triphenylphosphine, 2-(dicyclohexylphosphino)biphenyl, or 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl, preferably tricyclohexylphosphine or
tri--butylphosphine, in one of the above mentioned solvents at a temperature between -78 °C

and 50 °C, preferably between 0 °C and 30 °C, for a period of 1 to 24 hours, preferably for 1to

25 5 hours, and then is heated between 25 °C and 120 °C, preferably between 50 °C and 90 °C




15 formula (1V) is conbined with an al koxyacrylate of formula (V) in a

sol vent such as tetrahydrofuran, 2-nethyltetrahydrofuran,

1, 2-di met hoxyet hane, 1, 2-di et hoxyet hane, 1,4- dioXane, dinethyl sulfoxide,
di et hyl f orwe0?/0ks843di net hyl acet am de, N-net hyl pyrol i di non@CT/IBatohssb ene

chl oride, 1,2-dichloronethane, nethanol,_cethanol, isopropanol, or propanol,
preferably tetrahydr of uran, 2-nethyltet r%ydr ofur an, or

1, 2- di met hoxyet hane, and is added to 20 base such as sodi um t ent - but oxi de,
pot assi um tert-but oxi de, sodi um net hoxi de, sodi um ethoxi de, sodium

Fert -pent ox! dg, QAP S8R o BOLIINUT RAIBANGY Sne GERE WINEABOBR' ©

lithiumdiiso

bi s(tri methyl rnntgbqe)(bﬁm(béor (Ich s a8kt ?'beftthqﬂﬁewmgh @?VI e)fcb%ﬂ‘mfea med Bim
hydri de, or | bibfiregpidoy@isiotermupeebpanaldty sodi um tert- but oxi de or sodi um
met hoxi de, in one of the above ment i ongfe é)é vents at a tenperature 25

bet ween -78 C and 50 C, fer ably bet C and 30 Cgpfor a period of |
to 24 hours, 85843 CT/IBOZ/ 00660 -25 preRgrably |6 hours, to afford
a conpound of for L1) which ma)é ba atepiixt ur in isoners. Step
2 of Schene 3 is a Ipal aduur,‘ﬁ 82 ' ioE . A compound of
forrrula(lll)lst hapalladlum Br ce s pal | adiun(l1)
acetate, pall adi u chI ori dg, bi s- acet oni t g¥'I'€ palX adi Gﬁﬁ 1)

chl oride, bis- benzom [JL | 1 adi un(l t) chloride, pal ﬁﬂ% ) brom de,
tris(dibenzyli deneacé & e) &Rgal | adi un(0), preferably dit I 1)

acetate, and a phosphine |igand ?‘gch as, di cycl opgxy! phen Jphosphlcmle

tricycl ohexyl phosphi n&X_tri - Per c ut yl phosphi ne tr| -iso | ph Sphl ne,
tri-n-propyl phogphione, \ i butyI phospmwe~\Xri - n- but

tri-o-tolyl phosphine, t&} hosphl ng} , 2

(di cycl ohexyl pb@ypadieno) / 7 or 2-digyegFohexyl phosphl

di met hyl ami no) bi phenyl R*pr ef er bI ¥ iri &cl ohexy h@sphi R or

tri-t-butyl phosphine, and a haSe Buch as sodiu ﬁert but oxi de, pofaSS| um
tert-butoxide, sodiumtert %nt oxi de, sodiuym, ethoxide, sodi car bonat e,
pot assi um car bonat e, cesi ¢al carbonate, sodi B hydride, lithi hydri de, or
pot assi um hydri de, preferably sodiumtert-but oxi de or sodium
terf-pentoxide, in a_]15 sol vept-Niych as 1, 2 4 net hoxyet hane,

t et rahydrofuran, 2-nB\h Itetrahydrofuran 1, 2- et hoxyet hane, 1, 4-di oxane,
t ol uene, N- et hsteyr o NS di nesteyk acet anE , hyl f ostep§i de,
preferably 1, 2-¢t+ret hE or t—et—ra-hydro 'Y%npa‘-a-t—u*ﬁe'

bet ween roomteﬁsp@ﬁat e~anv 120 C, Bpteef erabé et ween R0 andederig, for a
time period of 1 toR48 hour s e ef erany for 8 h{w{s, to af fA9FY a conpound
of formula (la)', (Ib)’ and/or ?(I (or 20 a m x Re of any), which may be
a mxture of olefin regiglgoners of (I'b)" and (lIc)'. Palladium catalyzed
al pha-aryl alions of car bonyl corrpounds is di scq,ssed in a nunber of sources.

Kawat sur a, M rtW| g, J. Am Chem SocR 99, 121, 1473-1478; U. S
Pat ent No. -\ ‘l' nn B. CR¥YHartwi g, (7. Chem Soc.
1997, 119, 1238 FoMH J— > // —R

3 [ ]

R
() (Ré=H) % agent (I (or (i) where R8=R#")
l HX"
R ' —CH,R™
X s /j:E

ﬂ NH, X"
// (") (or (1) where R8=CH,R®")




M ; Huang, X.; Chieffi, A ; Buchwald, S. L. J. Am Chem Soc. 2000, 122,
1360-1370; Palucki, 25 M; Buchwald, S. L. J. Am Chem Soc. 1997, 119,
11108-11109; WD 00/02887. As an alternative to steps 1 and 2 in Schene 3,
t he singl e woepossB43Schene 2 (e.g., where RL is CN) nay b@CF¥4Be2/0ee0out in
its place. Step 3 of Schene 3 is a hydrogenolysis reaction of a nitrile and
an olefin. An indene derivative of formfae (la)', (Ib)' or (lc)' (or a

m xture of any of the three) is treated with a 30 hydrogenation catal yst
suitable for effectuating the desired reduction. Such catal yst and
conditions would be known to one of ordinary skill in th [ f] ected
in a reference such® PESETESHYI AR OE ebag‘j%y"éa@;}%f’ ?{%'thse,&?'/%?&raggw&ﬁoa
"Reduction, " &uwpourids olThimefa, (I)BmpMying thedndeemeprivaiives qEfesnylety(Ig) PN EMRBA(Pr ess NY
1991) . Pref er ghhduret Merdoy di0ampatdae f Gandid ION(BrBdBhes)ewhdie R' Gack) yst i s

one such as pall adi on car.ho al i ) i { hum on
35 carbon, pl °?”Hﬁ’n#g1§fr?fe1, a”S%aﬁc'r‘]éJmn% %&?H%méﬂy%“?%%g?o %&P g%?gﬁ‘é’rﬂﬁa‘ ;i/l,
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such as acetic acid, formc @g d, benzoic acid, or salicyMlg acid,
preferably formc acid or acetic acid, in a solvent such as nethanol,
et hanol , isopropanol, butanol, propanol, ethyl acetate, 20 isopropyl
acetate, tetrahydr gfeprast Schéthd!@NE a BFdeasyfioMrestiohe A afybesanitde lderdatie, of

pref er abl y15 formula (V) is combined with an alkoxyacrylate of formula (V) in a solvent such as
tetrahydrofuran, 2-methyltetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxyethane, 1.4-
dioxane, dimethylsulfoxide, dimethylformamide, dimethylacetamide, N-methylpyrolfidinone,
methylene chloride, 1,2-dichloromethane, methanol, ethanol, isopropanol, or propanol,
preferably tetrahydrofuran, 2-methyltetrahydrofuran, or 1,2-dimethoxyethane, and is added to

20 base such as sodium fen-butoxide, potassium tert-butoxide, sodium methoxide, sodium
ethoxide, sodium tert-pentoxide, sodium carbonate, potassium carbonate, cesium carbonate,
lithium diisopropylamide, lithium bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide,
potassium bis(trimethylsilyl)amide, sodium hydride, or lithium hydride, preferably sodium tert-
butoxide or sodium methoxide, in one of the above mentioned solvents at a temperature

25 between 78 °C and 50 °C, preferably between 0 °C and 30 °C, for a period of 1 to 24 hours,
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(VMII1) is tregakedrsbtive to steps 1 and 2 in Scheme 3, the single step of Scheme 2 (6.g., where R' is CN)
may be carried out in its place.
Step 3 of Scheme 3 is a hydrogenolysis reaction of a nitrile and an olefin. An indene
derivative of formulae (la)', (Ib)' or (Ic)' (or a mixture of any of the three) is treated with a
30 hydrogenation catalyst suitable for effectuating the desired reduction. Such catalyst and
conditions would be known to one of ordinary skill in the art as reflected in a reference such
as Comprehensive Organic Synthesis, Vol. 8, “Reduction,” Eds.-in-Chief, B. M. Trost and lan
Fleming (Pergamon Press NY 1991). Preferably, the hydrogenation condition are where the
catalyst is one such as palladium on carbon, palladium hydroxide on carbon, platinum on
35 carbon, platinum oxide, platinum oxide on carbon, more preferably selected from 5%
palladium on carbon, 10% palladium on carbon and 5% ptatinum on carbon, with an acid such
as sulfuric acld, hydrochioric acid, methane sulfonic acid, toluenesulfonic acid, triflucroacetic




wi th a reduci ng agent such as borane tetrahydrofuran conpl ex, diborane,
borane dinethylsulfide conplex, lithium alum num hydride, or a conbination
of sodi um borohydride 20 and boron trifluoride, preferably a conbination of
sodi um bor oNQ@e/H&se43and boron trifluoride, in a solvent sKEHTBE/00660
tetrahydrofuran, 1, 2-dinethoxyethane, 1,2-diethoxyethane,
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reduction. Such catalyst and conditions would be known to one of ordinary skill in the art as

reflected in a reference such as Comprehensive Organic Synthesis, Vol. 8, “Reduction,” Eds.-

30 in-Chief, B. M. Trost and lan Fleming (Pergamon Press NY 1991). Preferably, the

hydrogenation condition are where the catalyst is one such as palladium on carbon, palladium

hydroxide on carbon, platinum on carbon, platinum oxide, platinum oxide on carbon, more

preferably selected from 5% palladium on carbon, 10% palladium on carbon and 5% platinum
on carbon, with an acid such as sulfuric acid, hydrochloric acid, methane sulfonic acid,
35 toluenesulfonic acid, trifluoroacetic acid, acetic acid, formic acid, phosphoric acid or perchioric
acid, preferably sulfuric acid, methane sulfonic acid, or any combination of the acids listed
above, in a solvent such as methanol, ethanol, isopropanol, butanol, propanol, ethyl acetate,



The process of the invention can be carried out with the R2 and R3 groups,
as defined above, already attached to the conpound of fornmula (Il). In the
alternative, the preparation of a conpound of formula (Il1) may be carried
out by firsvopzepassi ng a conpound of formula (11) wherei rRCOM2006600t h Of
the R2 and R3 groups is hydrogen, and then adding on additional cyclic 20
structures (i.e., where R2 and R3 togett®r with the carbons to which they
are attached, forma four to seven nenbered nonocyclic, or a ten to
fourteen nenbered bicyclic, carbocyclic ring that can be saturated or
unsaturated, wherein fromone to three of the non-ffuied car bon a];o

f
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diisopropylethylamine, preferably sodium tert-butoxide or sodium methoxide, in a solvent such

as methanol, ethanol, isopropanol, ethyl acetate, acetonitrile, toluene, water, or a mixture of
any of the previously mentioned solvents, preferably methanot or a mixture of methanol and
ethyl acetate, at a temperature between 0 and 120 °C, preferably at room temperature, for a

15  time period between 30 minutes and 72 hours, preferably 6 hours, to afford a compound of
formula (VII1).

Step 5 of Scheme 3 is a reduction of an amide. An amide of formula (V1) is treated
with a reducing agent such as borane tetrahydrofuran complex, diborane, borane
dimethyisulfide complex, lithium aluminum hydride, or a combination of sodium borohydride

20 and boron trifluoride, preferably a combination of sodium borohydride and boron trifluoride, in
a solvent such as tetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxyethane,
2-methyltetrahydrofuran, 1,4-dioxane, or methyl-tert-butyl ether, preferably tetrahydrofuran, at
a temperature between 0 and 80 °C, preferably 50 °C, for time period between 1 and 24
hours, preferably 5 hours. The product is isolated by crystallization as a salt of an acid such

25 as tosic acid, methane sulfonic acid, hydrochloric acid, oxalic acid, citric acid or acetic acid,
preferably tosic acid, in a solvent such as isopropanol, hexane, acetone, ethyl acetate, methyl
ethyl ketone, or toluene, preferably isopropanoal, to afford a compound sait of formula (11).

Also as depicted in Scheme 3, the product of formuia (ll) (where R® is now H) may
then be isolated by removal of the solvent or isolated by crystallization as a salt, preferably as

30 the salt of an acid such as tosic acid, methane sulfonic acid, hydrochloric acid, oxalic acid,
citric acid or acetic acid in a solvent such as isopropanol, hexane, acetone, ethyl acetate,
methyl ethyl ketone, or toluene. The use of tosic acid with isopropanol gives very favorable
resuits. .

Further in accordance with Scheme 3, a product of formula (I1) wherein R® is R® and R®

35 {or formula (II) is {C,-Ce)alkyl, unconjugated (Cs-Ce)alkenyl, benzyl, -(C-Ce)alkyl-CHO, -(C;-
Cs)alkyl-(C=0)-(Cy-Cg)alkyl or -CH,CH,-O-(Cy-Cs)alkyl may be recovered by reacting a
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compound of formula {II) (where R® is H) with a compound of formula R%Y wherein Y is &

leaving group such as chloro, bromo, iodo or mesylate.

In addition, a product of formula (1} wherein R%is (CHz)-R°" and R® (or formula (II")) is
(C4-Cy)alkyl, unc.onjugated (Ca-Cs)alkenyl, phenyl, -(C4-Cs)alkyl-CHO, +(C,-Cs)alkyl-(C=0)-(C+-
Celalkyl or -CH,-O-(Cs-Cs)alkyl may be obtained by reacting under reductive amination
conditions a compound of formula (I} (where R® is H) with a compound of formula R*-CHO.
Preferably, such a reductive amination can be carried out by catalytic hydrogenation, or with
several hydride reagents in a reaction-inert solvent. The catalytic hydrogenation may be carried
out in the presence of a metal catalyst such as palladium or Raney nickel. Suitable hydride
reagents include borohydrides such as sodium borohydride (NaBH,), sodium cyanoborohydride
(NaBH,CN) and sodium triacetoxyborohydride (NaB(OAc);H), boranes, aluminum-based
reagents and trialkylsilanes. Suitable solvents include polar solvents such as methanol, ethanol,
methylene chloride, tetrahydrofuran (THF), dioxane and ethyl acetate. This reaction is typically
carried out at a temperature from -78°C to reflux temperature of the solvent, preferably from 0°C
to 25°C for 5 minutes to 48 hours, preferably from 0.5 to 12 hours.

The process of the invention can be carried out with the R?and R® groups, as defined
above, already attached to the compound of formula (l1). In the alternative, the preparation of
a compound of formula (Il) may be carried out by first preparing a compound of formula (II)
wherein one or both of the R? and R® groups is hydrogen, and then adding on additional cyclic
structures (i.e., where R? and R® together with the carbons to which they are attached, form a
four to seven membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring
that can be saturated or unsaturated, whereln from one to three of the non-fused carbon atoms
of said monacyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are
not part of the benzo ring shown in formula (l}), may optionally and independently be replaced by
a nitrogen, oxygen or sulfur) after carrying out the procedure according to Scheme 3 wherein
one or both of the R? and R® groups is hydrogen.

General compounds of formula (Il) may be made from compounds of formula (il)
where R? and R® are both H via procedures are set forth in WO 99/35131, corresponding to
U.S. Ser. No. 09/402,010, filed September 28, 1998 and U.S. Ser. No. 09/614,002, filed
February 25, 2000, both hereby incorporated by reference.

Compounds of formula (It) within the full scope of R? and R® as defined may be made
in accordance or by analogy to Schemes 5 to 12, below.

I C



PCT/ 1 B0O2/ 00660 XXV -CF3 WO 02/ 085843 PCT/ |1 B02/ 00660 -32 Schene 12 C OyCF3
NCN XXVIMINIQ Referring to Schene 5, the starting material of formula
(XI') is reacted with trifluoroacetic anhydride, in the presence of

pyri di ne, twofwosss43he conpound of fornula (XI1). This rea®CiraB021086605
typically conducted in nmethylene chloride at a tenperature from about 0C to
about room tenperature. O her nethods tﬁ'generating a trifluoroacetate
protecting group that may be used are recognized by those of skill in the
art. The conpound of formula (XI1) is then converted into the dinitro
derivative of formula (XI11) by the1g%$éygng process. The conmpound of the

formula (XIl) is added to a m xture of 10 nore equival ents of
trifluoronethanesul fonic acid (CF3SQ20H) and 2 to 3 equivalents of nitric
acid, in a chloringts J~qcar bon sol vent sugh chl ofof orm

di chl or oet hane ( DCH Rt Byl chl ori de 3 | mxture is
allowed to reac'g fi ;-eﬁ to 24 hours. @ N fo‘?Fegoi ng reactions
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formul a (XIV) O,Ngj edustion ¢an be acconpl i shid Q X3 el| using

hydr ogen and a pal Rty #Fsuch as pal | adi F1h ) | adi um
on carbon and ryAa ) eactr'on i n nethanol atl abgl t enp€rat ure.
The steps of SgMene WO 02/ 085843 PCT/ 1 B02/ 00680 -33 can al so be perforned
with a nitrogen-protectiP@ group, other than an a trifluoroacetyl group,
that would be deemed suftable by those of skill in the”¥t. Qher suitable

nitrogen protecting groups that can be used in the procedures described

t hroughout this docunent include - COCFgynems §CCCL3, - COOCH2CCL3,

- COQ( C1- C6) al kyl and - COOCH2C6H6. These groups nay be 5 added or renoved by
met hods descri bggl for each inQT. W Green%ﬁnd GM Wits, Protective
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G oups in Organic Synthesis (John Wley & Sons, New York, 1991). Referring
to Schene 6, the conmpound of fornmula (XIIl) is converted into the
correspondi ng conpound wherein the trifluoroacetyl protecting group is
repl aced bywaoee®e4s protecting group (fornmula (XV)) by r @&EABEPGH fir st
with an alkali netal or alkaline earth netal (or 10 amoni un) hydroxi de or
carbonate, and then reacting the isolatet¥ product fromthe f oregoi ng
reaction with di-t-butyldicarbonate. A though t-Boc is used in this

i nstance, other appropriate nitrogen-protecting groups known to those of
skill in the art may be used. The reaction with the alkali or alkaline
earth netal (or ammoni unm) hydroxide orSBePHbnate is generally carried out
in an aqueoug, gl cohol, dioxane or tetraRydyofuran (THF) at a tenperature

from about roorh I97t &% iLwre to about 70C, T
about one to about . NTHROC r egeti on of d,B%npr oTecT&d
alt of such amgigy T8 e—above reaction with

am ne or an a@g atke i
di-t- butyldlcarbonate i.s preferably carried out in a solvent such as THF,

di oxane or nethyl ene loride at a tenmperature f#&m about OC to about room
tenperature. This reaction may or may not be conduct,ed in the presence of

a base. When RYeiINceactant is a salt of the 20 anineﬁ use of a base is

preferred. The resy £ yound of formula (XV) ¢ be~gonve into
er Nvéideve ef—for nul g (X§ v OfB%gure
: ng the dinitro conpou into

t he correspondi ng ¢

descri bed abovey A0 S

t he correspondlng di am no conpound of formula (XI or other generally
accepted nitro group neduction nethods known to tho&g|of skill in the art,
9k., zinc-, tin-, or iron-nedi ated g€ducti ons, etc, 25 The conversi on of
the conpound of fornula (XV1) into the de5|red conpound of the formula
(XVI'1) can be acconplished by reac Nng S Rpound of formula (XVI) with a
conmpound of the forﬁu#aa(XXVH t O XKVI 11 . R16 OEt wherein R16
i s hydrogen, (Cl-C6)alkyl optionallwy ' {ed with fromone to seven
fluorine 30 atons, aryl-(Co-C3)al kyl mhereln said aryl is selected from
phenyl and naphthyl, or heteroaryl-(Co IB-C3)al kyl wherein said heteroaryl
is selected fromfive to seven nenbered aromatic rings containing fromone
to four heteroatons selected from oxygen, nitrogen and sul fur, and wherein
each of the foregoing aryl and heteroagyemgBoups may optionally be
substituted mﬂsﬂ one or nore substituents, prejerably fromzero to two
substituents, ' Hty~sel ect ed fronl(C

substituted with f
optionally sugfg e
seven fluorin t ons.

m xture o% et hanol /aggtic acid. The reaction tenperati@e can range from
about 40C to about 100C.
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It is preferably about 60C. Ot her appropriate solvents include acetic acid,
et hanol and isopropanol. 5 Alternate nethods of preparing conpounds of the
formula (XVI1) and forrmula (XVI) are described by Segelstein et al.,

Tet r ahedr onwbDa2 0858431993, 34, 1897. Renoval of the t-Boc prreTgBe2/a9¢s0gr oup
fromthe conmpound of formula (XVI1) yields correspondi ng conpound of
formula (1A). The protecting group can b® Tenmpved using methods well known
to those of skill In the art. For exanple, the conpound of forrmula (XVII)
10 can be treated with an anhydrous acid such as hydrochl oric acid,
hydrobrom c acid, nethanesulfonic acisd or. ot rifluoroacetic acid,
preferably hydrochloric acid in ethyl —é@e(é'-{?ia!‘l—e, at a tenperature from about
OC to about 100C, preferably 6&om about rogﬁntenper@it,we to about §70C, for

about one to 24 e .ﬁﬁ or XVI | ¥ @im- ted into
' [ 0 A 3

| a
t he correspondin 45 o N'('PBTC'%)y Teact th a
conpound of the fofnmula R'Z, wherern R" is defined as RI6 is defined
above, and Z is a | eélving group such aVa halo or sul fonate K¢ws, chloro,
brono, nesylate or tosylate), in the presenceqof a base such as an alkali
metal hydri de,r® hydr oxi de or caﬁbonate, Rref emably potassitum hydroxi de, in
a pol ar sol vent C r‘f’\- . I di_met hybsul floxIYé DNVSW),, THEsor DIVF,
preferably a m xtare Néﬁ(ﬁl_\ﬁgt er, andSth 3 yoving the protecting
group as described aboVe. The reaction with RL7Z7Is generally carried out
at a tenperature from al8¥t roomtenperature to abotVL00C, preferably at
about 50C, for about five hours. Scheme 7 illustrates an alternate nethod
of preparing conpounds of _the formula (1B) fromthe conpound of fornula
(XV). This method i sy p
fornmula (1B) wherein R Pk ldy/group such as an aryl or heteroaryl
contai ning group, or when R' can not be attached, as illustrated in Schene
6, by alkylation or aryl substitution nethods. Referring to Schene 7, the
conmpound of forrmula (XV) is reacted w th the appropriate conpound of
formila R'RH2 in a pol ar sol vent such as THF, DVF or DMSO, preferably THF,
at a tenperature from about roomtenpeichengt t o about 100C, 30 preferably
at the reflux tenperature, for about four to hteen hours. The resulting
compound of formula (XIX) is then converted i & @y respondi ng conpound
of the fornula (XX) by reducing the nitro grm' no group using
met hods wel |l known to those of skill ®RRNES art. Such nethods are referred
to above for the conversion of the conpgunds of Whe fornula (XII'1) into a
conpound of the formula (XIV) in Sch 1, and exenplified in 35
experinmental Exanples 22B CE@B. osure to the imdazole ring to form
the correspondi ng conpound §f farmula (XXI) can then be acconplished by
reacting the conpound of forhula (XX) fromthe above reaction with a

cormpound of the fornula ( 1): WO 02/ 085§4m/ 00660
NH
Cl

X




-35 Et02C CO2Et | XXVIII R76 OEt wherein R16 is defined as above, as
descri bed above for converting conpounds of the fornmula (XVI) into those
of the formula (XVII). Renoval of the protecting group fromthe conmpound of
formul a (XXWp oghgssels the 5 corresponding conpound of for MOTABIX®Y60 Thi s

can be acconplished using nethods well known in the art, for exanple, as
descri bed above for form ng conpounds of 8% he formul a (IA) fromthe
correspondi ng conpounds of the formula (XVII). Schenme 8 illustrates a

nmet hod of preparing conpounds of the fornula (1C)1 wherein W and R17 are
as defined above. Referring to Schene 8 th& conmpound of forrmula (XVl), or
10 anal ogously fornmula (XIV) in Scheng-%e-—n—s reacted wth a conpound of the
formula OH NaO3S SCG3Na OH (sodium bisulfite one addition adduct)
in water or another polar solvent such as THmNFDNBQ preferably a
m xture of water and a water m scible sol vef THF, for about one
to four hours. The reaction tenperature c ranggmf r om about 40C to about
15 100C, and is preferably at about the peflux tenperature. Alternatively,
t he conpound of fornula (XVlI) can be rgacted with a conpound of the
formula 17 0 (double condensation regdction) in a polar solvent such as
THF, water, or acetic acid, 20 prefgrably a m'xture of water and THF. This

reaction is typically carried out/at a tenpera N m about 40C to about
100C, preferably at the reflux tenperature, oy to four hours.
The desired qui noxol i ne of m? ula (1 C) can or rred by deprotecting

the conmpound forned in eit re90|ng re?@tlons usi ng the nethod
descri bed above for conve g a conpound of the fornmula (XVII) into one

of the formula (1A). Ater vely, in 25 place of conmpound (XVI) in Schene
8, the compound (XIV) of Sghsd
procedure with deprotecti g

im me may be used analogously in this
prote Lon as outlined in Schenme 6 (i. t he
process of transformng ( to (XV)) ™ ordef ive at uItlmater

N\
the compound (1 C). In generakn,alternative ni pf\bt ecti on groups are
equal ly suited to the procedure of Schene &,

XXV P
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Referring to Scheme 5, the starting material of formula (XI) is reacted with trifluoroacetic
anhydride, in the presence of pyridine, to form the compound of formula (XII). This reaction is

5 typically conducted in methylene chioride 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 (XIl) is then converted into the dinitro derivative of formula
(XIII) by the following process. The compound of the formula (XIl) is added to a mixture of 4 or

10 more equivaIe'nts of trifiuoromethanesulfonic acid (CF3SO,0H) and 2 to 3 equivalents of nitric
acid, in a chlorinated hydrocarbon solvent such as chloroform, dichloroethane (DCE) or
methylene chloride. 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 to about
0°C for about 2 hours, and then allowed to warm to room temperature for the remaining time.

15 ' Reduction of the compound of formula (XIIl), using methods well known to those of skill
in the art, yields the compound of formula (XIV). This reduction can be accomplished, for
example, using hydrogen and a palladium catalyst such as palladium hydroxide or palladium on
carbon and running the reaction in methanol at about room temperature. The steps of Scheme 5



WO 02/ 085843 -36 PCT/1B02/ 00660 Schenme 9 illustrates a nethod of preparing
conpounds of the fornmula (I1) wherein R2 and R3, together with the benzo
ring to which they are attached, form a benzoxazole ring system Such a
conpound, whengds’sdd i s hydrogen, is depicted in Schene 9Pa¥IBRIONG6Eal
formula (1E), Referring to Schene 9, the conpound of formula (XXII),
wherein Y' is nitro, halo, 5 trifl uoron‘é@hanesul fonate or a diazoniumsalt,
is reacted with potassium acetate or another alkali or alkaline earth
nmetal carboxylate in a solvent such as dinmethyl sul f oxi de (DVMSO), DWVF or

acetonitrile, efera S re ction i.s n run

for about 12- ? 'ﬁ%fﬁ%ﬁ ° Aﬁ%"ﬁ’oad?@a?“e"'?‘% AG ISR D ﬂg?g %llr”iu\sérogéehpwpka about
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25 The conversuon of the compound of formula (XVI) into the desired compound of the

formula (XVII) can be accomplished by reacting the compound of formula (XVI1) with a compound
of the formula (XXVIII)
Et0,C_ CO,Et
| XXVHI

R' OEt
wherein R'® is hydrogen, (C,-Cs)alky! optionally substituted with from one to seven fluorine
30  atoms, aryl-(Co-Cs)alkyl wherein said aryl is selected from phenyl and naphthyl, or heteroary!-(C,
-Cs)alkyl wherein said heteroary! is selected from five to seven membered aromatic rings
containing from one to four heteroatoms selected from oxygen, hitrogen and sulfur, and wherein
each of the foregoing aryl and heteroaryl groups may oplionally be substituted with one or more
substituents, preferably from zero to two substituents, independently selected from (C4-Ce)alkyl
35  optionally substituted with from one to seven fluorine atoms, (C1-Cg)alkoxy optionally substituted



protected by a trifluoroacetyl group, and the resulting nitrogen protected
conpound is then 35 reacted with two equival ents of
trifluoromethanesul fonic anhydri de and one equivalent of nitric acid to
formthe covoespessdi ng conpound of fornula (XXI'V), wherei RCThBR60668 a
single nitro substituent on the benzo ring. The reaction with
trifluoroacetic acid is typically conduc¥ed in the WD 02/ 085843
PCT/ 1 BO2/ 00660 -37 presence of pyridine. Both of the above reactions are
typically conducted in a reaction inert solvent such as a chlorinated

hydr ocar bon sol vent, preferably t hyl ene chl ori de, a e ature from
about OC to am#rmmHe SPY#WEQ"&Q ?}?’BS %‘Pefeéeﬁaﬂ)Fg}vea&fmat!a'a{ﬁ“‘f"a&ﬁ '{r‘Béﬁ"’Eﬁ ure.
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an am ne group acco as described above to provide a
conmpound of tﬁ@'?pé?%ul a (XXV) The conpound of fornmula (XXV) is then
reacted wish a carAexyle roetiads df pregariogecapmpouraisof theiferaulaf (XY'Heand darmule &X\1.6COX" !
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erature to_ab e reflux tenmperature of the reaction mxture,
preferably at gﬁoﬁfaWHté’“epéf‘Ihﬂ?{ tenperature. Closure to the benzothiazol e
ring and nitrogen Tepoobeactiobiornuta (Xylimat he celretaddio theGoEesRPNIINE GOBROURGT mul a
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net hanol (Na&—ev F\:@ #"é@gﬂf ar}ft 8 ?E‘%ﬂ% o &9 ragnaln?z‘a %g{ &gg%te erCh%R’ 70C,

preferably at behoumesyBECRr tosylahon thel prasenes pise basehwrbas o1 akalmate! th[“lFst rate

met hods of pr ﬁ%&ﬂud@%r%@tﬁ%@@&fﬂbly’t dastionh Mydraxidel, In) a pdar selverntesuch & watsr,

hydrogen, and, nﬁth@@%foﬁg’e D?/%rossﬁﬁtor %Mﬁaﬁﬂgﬁéha%wgmngbrfe of b%b and Ratel, taH@ meﬁ as

defi ned above, ma rin r at
prepari ng 20 orRmAYing st PreYeling G avR| 3 ‘(EP?'Pe‘i’/\/ﬁ%?"& nThe(’§3°*'°'RW'”?§ f ﬁrgﬁ'e‘fé%'yand R2
i's R RBNO2S-; cérigd dii atanenderatae orb othdut obrh tamperatuneito(@byut RAO°Cspréfgrablpglaarodind  R2

is RE3C(=0)-. ?Jaeﬁ,?a&g{mgugmé are referred to in Schene 11, respectively,

as conpounds o
Scheme 7 illustrates an alternate method of preparing compounds of the formula (1B)

from the compound of formula (XV). This method is the preferred method of making
25 compounds of the formula (IB) wherein R is a bulky group such as an aryl or heteroaryl
containing group, or when R' can not be attached, as illustrated in Scheme 6, by alkylation or
aryl substitution methods. Referring to Scheme 7, the compound of formula {XV) 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,
30 preferably at the reflux temperature, for about four to eighteen hours. The resulting
compound of formuta (XIX) is then converted into the corresponding compound of the formula
(XX) by reducing the nitro group to an amino group using methods well known to those of skill
in the art. Such methods are referred to above for the conversion of the compounds of the
formula (XIIl) into a compound of the formula (XIV) in Scheme 1, and exemplified in
35 experimental Examples 22B and 28B. Closure to the imidazole ring to form .the
corresponding compound of formula (XXI) can then be accomplished by reacting the
compound of formula (XX) from the above reaction with a compound of the formula (XXVI):



30 fornmulas 1J, IKand IL. Referring to Schenme 11, conpounds of the fornula
(1'J) can be prepared by reacting the conpound of forrmula (XII) with two or
nore equi val ents of a hal osul fonic acid, preferably WO 02/ 085843

PCT/ 1 B0O2/ 008602/083843chl or osul fonic acid, at a tenperature PCOMBEBOSO OC to
about roomtenperature. Reaction of the chlorosulfonic acid derivative so
formed with an am ne having the formul @ ®'R8NH, wherein R and Re are
defined as above, followed by renoval of the nitrogen protecting group,

yi el ds the desired conmpound havi ng fornula (1J). 5 Conmpounds of the formula
(IK) can be prepared by reacting é und of formula (XII) with iodine
trichloride in a chlorinated hde (G oIvent fol |l owed by renoval of
the nitrogen protecting group. The r actlon WXVH i odine trichloride is
typically carried out at a tenperatue fromabout 0C to about room
tenperature, and is preferably caRTT ed @t at about roomtenperature. In a

simlar fashi \le:-,relr‘ Re |sacféﬁr|e9995l§>vm9Qesc%edQBoJarf&%ﬂ@ﬁlt@coﬂpomﬂﬂé@@f‘th%mmla 10

i odi nated co nds._can y reacting the conpound of XIl with
N-i odosucci na V ?°*¥%@85@E@¥@§ﬁ1nlde in a trifluoronethanesul fonic acid

solvent, foll O\A/ed?movaleqmwwomt'numoml fromo thercoppeng of iferguig rSXip viglsls descr i bed
above. Rea§t ' %e@&on&h@c &dorﬂ’fula&iﬂ) Vﬁhfsrbaﬂrbeadéi:dﬁ'\piﬁlleh dein@ fnethbés wer nul a

R18COCI or k'WIWP HHB? art1 ¥ctr I%{,)aumple as qsscnbeg ove ?or Qmﬁggn%?mm%mg fcl\fﬁulh ﬁAﬁ or

(C1- Ce)alkyl reaction iner suc
chl ori nat ed hy@m the sertespendiog castpeunds obthe formiig/ (XYE hyl ene chl oride, in the
presence of Lew s Q&\lelqe 8 6IG8trafts adrhdiMadNuf Brepdting lcbréloundat of ahet fenmuer (B) Uwterdir om
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can be canfi eé"aéﬂSPusiyé?fﬁ‘gPa@E'H)é? SREBWRS: s [(33GIPE Wi WaPBnd 9t HBORY? edel - Craft s
acyl ation nethods that are known in theoart, 20 The reactions descri bed
herein in which -NO2, -SO2NR R, -COR18, I, Nl Cl are introduced on the
conpound of formula (XI1), as depigdse ehe 11 and descri bed above,

can be performed on any anal ogous coffpound wherein R2 |'s hydrogen,

(Cl-ce)al kyl, halo, (Cl-C6)alkoxy or -NH&NR7R8, producing conpounds of

the formula kslo)huWBEElﬂé Bthére SR aﬁﬁlon %&nct‘;’ﬂfWafé@dr é\SthérrboFahﬁal\ﬂﬁifsUtfH dsiTHF, of
conpounds of th

t ar ent to
those of the PYF rﬁﬁﬁ’n?r pre" 'ah&ta 'W{Ff&r?' W@F ?rﬁpat%ater nr"Scbfj'l"o‘c’ogn'ﬁ Slr’%tagcﬂﬁgmgro p,
can be conver it pme o folrehogrsr rde peastivmigmeeralyiel cagumetelftom @QPUt toRpe GRS,
those wherngi nqdeg, an@(sp@f&arﬂyﬂramwthefreﬂtu%mpératu(el L) is replaced with a 0-

C( =O R1B group, USI a'?%ﬁ)éf?{: c%;louhcggrrforgauggﬁlgga% b\Q@HCtel&W cBerJu E)%ﬁhék' I'l ed

in the art. The res onpounds can artrally hy rolyzed to yield
t he corresponéﬂ"ﬁ@ia hydr oxy 30 substituted conpounds, and then al kylated to
formthe correspondi ng al koxy-substitute& conpounds. Al so, such O acyl

substituted conpounds can be used to pr areRvariany
R16

o)
(double condensation reaction) in a polar solvent such as THF, water, or acetic acid,
20 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
compound formed in either of the foregoing reactions, using the method described above for
converting a compound of the formula (XVII) into one of the formula (IA). Alternatively, in
25 place of compound (XVI) in Scheme 8, the compound (XIV) of Scheme 5 may be used
analogously in this procedure with deprotection/reprotection as outlined in Scheme 6 (i.e., the
process of transforming (XIII) to (XV)) in order to arrive at ultimately the compound (IC). In
general, alternative nitrogen protection groups are equally suited to the procedure of Scheme
8.
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for example, reacting the protected compound with a lower alkanol and an aqueous alkali or
alkaline earth metal (or ammonium) hydroxide or carbonate, aqueous sodium carbonate, at a
temperature from about 50°C to about 100°C, preferably at about 70°C, for about two to six
hours.
30 Scheme 10 illustrates the preparation of compounds of the formula (1) wherein R' is
hydrogen and R? and R®, together with the benzo ring to which they are attached, form a
benzothiazole ring system. Referring to Scheme 10, the compound of formula (XI) is reacted
with trifluoroacetic anhydride to form the corresponding compound wherein the ring nitrogen is
protected by a trifluoroacetyl group, and the resulting nitrogen protected compound is then
35 reacted with two equivalents of triflucromethanesulfonic anhydride and one equivalent of nitric
acid to form the corresponding compound of formula (XXIV), wherein there is a single nitro
substituent on the benzo ring. The reaction with trifiuoroacetic acid is typically conducted in the




As noted above, suitable am ne protecting groups that can be used,
alternatively, in 30 the procedures described throughout this docunent

i nclude -COCF3, -COCCl3, -COOCH2CCI3, -COQ(Cl-Ce)alkyl and - COOCH2C6HS.
These gr oupwomwaysseed r enoved by nethods described for eacPCriB@/ee&te et
al.'s Protective Goups in Oganic Chemstry, referred to above. I|nstances
where protecting groups woul d be nodifie¥ -under the reaction conditions,
such as, etc.., a -COOCH2C6H5 group during nitration, still permt said
procedures 35 to operate as described with said nodified protecting group.
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| ower | i m2b okorbgvand of formula {IF) can be accomplished by reacting the compound of formula (XXVI1)

with potassium ferricyanide and sodium hydroxide in a mixture of water and methanol
(NaOHfH,O/CH30H), at a temperature from about 50°C to about 70°C, preferably at about
60°C for about 1.5 hours.

Schemes 11 and 12 illustrate methods of preparing compounds of the formula (I1)

25 wherein R' is hydrogen, and R? and R® represent a variety of different substituents, as
defined above, but do not form a ring.
Scheme 11 illustrates methods of preparing compounds of the formula (I} wherein: (a)
R' is hydrogen and R? is R'R®’NO,S-; (b) R' and R? are both chioro; and (c) R'is hydrogen and
R?%is R’C(=0)-. These compounds are referred to in Scheme 11, respectively, as compounds of
30 formulas IJ, IK and IL.
Referring to Scheme 11, compounds of the formula (IJ) can be prepared by reacting
the compound of formula (X1) with two or more equivalents of a halosulfonic acid, preferably
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compounds, i.e., those wherein the -C(=0)R" group of formula (IL) is replaced with a -O-
C(=0)R"® group, using Baeyer-Villiger processes well known to those skilled in the art. The
resulting compounds can be partially hydrolyzed to yield the corresponding hydroxy
30  substituted compounds, and then alkylated to form the corresponding alkoxy-substituted
compounds. Also, such O-acyl substituted compounds can be used to prepare variably
substituted benzisoxazoles.
Scheme 12 illustrates methods of making compounds of the formula (II) wherein: (a) R’
is hydrogen and R? is chloro; (b) R' is hydrogen and the benzo ring is substituted with cyano; (c)
35 R'is hydrogen and the benzo ring is substituted with amino; and (d) R is hydrogen and the
benzo ring is substituted with R™C(=O)N(H)-. These compounds are referred to in Scheme 12,
respectively, as compounds of the formulae (IM), (IN), (IP) and (1Q).
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Nitrogen deprotection of the compound of formula (XXV) provides the compound of
the formula (IP). The compound of formula (XXV) can be reacted with a acyl group having
25  the formula RCOCI or (R™®C0),0 using the methods described above, followed by nitrogen
deprotection to provide compounds of the formula (1Q). In a similar fashion, treatment of the
protected amine with a compound having the formula R'™®S0,X"", when X™ is chioro or
bromo, followed by nitrogen deprotection, provides the corresponding sulfonamide derivative.
As noted above, suitable amine protecting groups' that can be used, alternatively, in
30 the procedures described throughout this document include -COCF;, -COCCl;,
-COOCH.CCl;, -COO(C,-Cg)alkyl and -COOCH;CeHs. These groups may be removed by
methods described for each in Greene et al.’s Protective Groups in Organic_Chemistry,
referred to above. Instances where protecting groups would be modified under the reaction
conditions, such as, e.g., a -COOCH,CgHs group during nitration, still permit sald procedures
35  to operate as described with said modified protecting group. Modifying the order of protecting
group incorporation and/or methods of functional group introduction or modification may also
be applied where appropriate.




=7.8, 7.43 (d, 1 H J=7.8), 7.02 (t, 1 H J=7.8), 3.71 (s, 3H, 3.11
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met hanol (10 ni) and eh‘%g'YePﬁsa %‘*ieha%%ﬁ SPTBPYTHls ™ede B et oqessss g, thegprasgnt o) )
for 1 hour. Thenton feakibreessiod viedtinmbinging tcsprdifismeceptoresites indatermined byt the fafdvmgd

3- (hydr oxy- rre;t:&wmyemfwé mmb:atfén 6frtﬁefr41é*%696f¢.tpmﬂ|o r3'drbrﬁbcm1%nées?@bb@wh%“ le,

?:(E)gIQL:I))m é0833|§| din 0 . QSSO*B 68(57% ? l’a |\f11900 NHSZ-(d |
H J=28M%, mgvlafr'%hamr@_, 41%54 ) 1ao®Aquson DR AGedsS, P, (il BRoffic 134. 7,

132. 2, 127.9 Reteptdd Binddd @F *H-tsiside, *d-Rikothe (dhd °H- Nﬁtr@@arrﬁbamyﬂemmé Il Rat Bhair, 4- 3)

118. 3, 115.7 ) 0, 50.9, TR (AITR neat) 2953, 2179,
1612, 1466 f(“% esh J;7 %%’E’fgggé 1104, 1153 1101, 1073, 1014, 900, 838,

814, 777, 753, 708'he ﬁﬂﬁo@f&fb &f the fdrmuBi gﬁ’d—tﬁel h'a\;EQ_%_‘w S%E?g%ble salis (hefeé’ﬁe'of
4- ( 2- BROMO- Pk \ 1 C
2- l(or omo- pheny Hﬁglgé% oflbfr@gﬁpg ‘?%Daée g b?‘rﬁ’lgm‘gT IYerdFFapRe pministered via either

the oral, transdermal (e.g., through the use of a patch), mtranasal 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 300 mg per day in single or divided doses, although

variations will necessarily occur depending upon the weight and condition of the subject being

20 treated and the particular route of administration chosen. However, a dosage level that Is in the

range of about 0.001 mg to about 10 mg per kg of body weight per day is most desirably

employed. Varlations may nevertheless occur dépending upon the weight and condition of the

persons being treated and their individual responses to sald medicament, as well as on the type

of pharmaceutical formulation chosen and the time period and interval during which such

25  administration is carried out. In some instances, dosage levels below the lower limit of the

aforesaid range may be more than adequate, while in other cases stil larger doses may be

employed without causing any harmful side effects, provided that such larger doses are first
divided into several small doses for administration throughout the day.

The active compounds prepared by the methods of the invention can be administered

30  alone or in combination with pharmaceutically acceptable carriers or diluents by any of the

several routes previously indicated. More particularly, the active compounds can be

administered in a wide variety of different dosage forms, €.g., they may be combined with various

pharmaceutically acceptable inert camiers in the form of tablets, capsules, transdermal patches,

lozenges, troches, hard candies, powders, sprays, creams, salves, suppositories, jellies, gels,

35 pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and the

like. Such carriers include solid diluents or filiers, sterile aqueous media and various non-toxic

organic solvents. In addition, oral pharmaceutical compositions can be suitably sweetened



met hoxyacrylate (5.32 nL, 49.5 nmmol) in tetrahydrofuran (10 m) was added
to a suspension 20 of sodiumtert-butoxide (5.05g, 51.0 mml) in
tetrahydrofuran (70 nL) at 0O C over 10 mi nutes under a stream of nitrogen.
The reacti oMO2/A8S843e was warned to room tenperature and afPcenBo2bbssmi nut es
diluted with nethyl tart-butyl ether (240 m.). To the m xture was added 0.2
N aqueous citric acid until the aqueous Iayer had a pH of 2 (80 nL). The
organi c |l ayer was separated and washed with a saturated aqueous sol ution
of sodiumchloride (2 X 80 nL) 25 dried over anhydrous sodi um sul fat e,

frlteredthrorg/hﬁ g ﬁ ntd si | a, 4:1 q ﬁentr ted in
vacuo to provide %? nggn%?'ue |13V - °89‘8?‘I’8 soﬁrte &EMol WIS kst er
as a pal e yequawntwtronte&ee rergg\gfr%%outworameebmwhNNR (400 rsz CDal 3) 6
(7. 593|(_|)dd, 31?1 J  =Fof ofal admirdstration, fatfetd tshtditfg vAhbus eReiplehts( duch %Hmrcﬁocgstahrﬂa1443471
S, 9 i i i

133.7, 131, 4, e%irﬁér%}‘z %Q‘ﬂ“éa%%ﬁ‘gm""gﬁg“M#%a“%"'%gm%’émf mplgkedy | R
(ATR, neaty 199 W"'izﬁz'a“s disiegrants 3uph as lareh (prefengbly corpEtaiaar fapiopd steseh), aigrxtr;ner 'H
NVR (400 MHz, ac@DEd Xprtdin danlex (slkaia;esltb’gethlar with/ grénulaliorObinders. ke péiy9ipirdidods)) . 6. 9

(t, 1H J = s7ucr%§e g@la@\‘larﬁsaca%") /Agcg\é)g%y lgbrrcﬁhb a&enTs Zueé)as nyegneos%/mo earezali3 - 44

EXAVPLE 4
3- ( HYDROXY- NESPFIW\}@WVI’EWEWEF'%T@I%DENEM tabler@RewpgseRR| Belid commstins ShaT A
sol ution of A4sinir yp@rey plee iy lejnpidyed yearmerd it gelktie RaysOlef Graterid ntyriale 5 B (12. 4

: ohnécfibn c ikl w 5 ] "
gl tfgggn5:‘dor?0é hneciibn &isd Y %B@la%éécd? mlg'srﬂ%r Q¥ FF%‘?@P” ?']rré 9114%) éW?F%I){QtH %%1 Vn\%t

1.11 mol) an%ycf"%r Wﬁ?ﬁe‘iﬁi“‘iﬂ‘/s f)‘ﬁf’?”g‘afgsuﬁ‘?f”eﬁ%'fs LG epized do fe "rmstfaon mcmr ).
The m xture vipgsedien! maye cambineglorith variopsesvesttaniey arMévoling a@ertts, icaloring WaiSerand, if
honmbgeneous  sdaldetiicd I”emaliﬁ}rng EM&@@Lp&HdInB aéé?ﬁ' ug@tﬁeew&n ol Q%érﬁseaé% %g-@% 111

nmol ). The and stirre

then cool ed togp&lte” n%;e&mtaﬁér{%”i‘ﬁ c?am%nad?qsd‘teéedfcvm th nethyl tert-but yI et her
(300 ni). 570 the cbe%i/"W')@E"B'ﬂ'é"m azgiytian of 20.22%e vbmpayne ousihe alestnieosr Of

pot aSSIt urjn di Zﬁdrrwge? irP#08qus aioyldnd @fcdrtan b%fwhpfo awa&msusl s%wﬁcrns\é\%m o
separ at ed an drochlorjc en
extracted wit ﬁ%ly h élre%qpr%rtal?y 6? %8%@ rqﬁ%{%?#h%ce sraaaﬁrfdéhe] "&%3&%\@ g@’ﬂﬁife&t ed and
washed with ds%Fur'réF%oaq”%ﬂﬁﬁéﬁﬂgn%ﬁP Jriteplp fesfintevatiousniniedibo pirpkses. 2 The @90 nl) ,
dil uted with seeticnasrelsuiedis O imariautl, intraimestubbard\seticuRAEoas Plettidh &ﬁﬁd&@@a!thﬁ (2.00
g). Afterze2 Erﬁtrdnhﬁ ahRb&y Qgrﬁd?@ghb%r §tH§I9 g&\%h&@ r.él\ﬁgdrlglJ Ial:(%omphsg%g\ﬁy CFéaOHQrQ a pad

of Celite an / “{ﬁg concentr at
3- (hydr oxy- r?e? H’S?? ¥ ?%’@F‘@ﬁé’)”' 'Y?PWW’HH‘@?F@“E"@%’&WBB% itrile, sodiumsalt, as a

dark brown solid (t@s @D ryssible to administer the active compounds prepared by the methods of the
invention topically and this can be done by way of creams, a patch, jeliies, gels, pastes,
ointments and the like, in accordance with standard pharmaceutical practice.

25 The preparation of other compounds of the present invention not specifically
described in the foregoing experimental section can be accomplished using combinations of
the reactions described above that will be apparent to those skilled in the ant. Intermediate
compounds of invention referred to above may contain chiral centers, and therefore may exist in
different enantiomeric and diastereomeric forms; this invention is directed to all such optical and

30  stereoisomers of said intermediate compounds, as well as mixtures thereof.



77% . The crude solid was dissolved in anhydrous MeOH (30 nlL) and stored as
a solution. "H NWR (400 MHz, d4-MeOH) 6 7.82-7.30 (m 5H), 3.66 (s, 3H);
"C NWVR (100 MHz, d4 20 MeOH) 6 168.3, 135.7, 132.3, 131.9, 123.2, 120.2,
119. 3, 118.9002/088843 102.7, 79.4, 49.6; IR (ATR neat) 2PC3/IBRB0OSY 1453,
1385, 1322, 1256, 1189, 1065, 1013, 751, 632 cm1l . EXAMPLE 5 CN +

Et ON~. COREt Br CN ONa X - U 3- ( ETHOXY- H¥BROXY- METHYLENE) - 3H- | NDENE- 1- CARBON
| TRILE SODI UM SALT 25 A solution of tricyclohexyi phosphine (21.5 ny,
0.0770 mml) In ethylene glycol dinethyl ether (10 nmL) under nitrogen was
charged with palladium (11) acetate ( P9 0. 0510 mmmol ). The reaction
was stirred at roomtenperature until | uti on was honbgenous (appr ox.
15 m nutes), cool &te presedt @ventieh ig filastrpted bivithehfolpwiia earomest it Wil kgxinderstogd?, 53 g,
25.5 mol) . AblsVer, hallihd il @iordis B iMdda8the bpediD i othaR ¥kavgpmisoni trile (1.32
m., 10.2 30 nmol) and et hyl - 3-et hoxyacrylate (1.47 niL, 10.2 mol) in

et hyl ene glycol dinethyl ether (10 WBXRPOB5843 PCT/ | B02/ 00660 -45 nml) was
added dropwi se over 10 nminutes. Upon conpjete addition, the reaction was
warnmed to roomtenperature then heated tjo 85 C for 1 hour. The reaction
was cooled to room tenperature then ahyuted with ethyl acetate (50 ni) and
poured into agueous potassium di hydtaogen phosphate (0.25 M 50 nL), pH =
7. The aq@eous |ayer was saturat éme/by ad® t i9PMs of sodium chloride as
solid and the organi c k-ayeHL Crep&TRIFECORONE WG FRHENMLI-fCagNeOoUs sat ur at ed
sodiumchloride (1 x 50 niL), @?-ﬁﬁNBWKClBW&XQ?QE&E’?@di um sul fate, filtered

and concentrated_in vacuo affordarng . )

3- (et hoxy- hydr oxy~ Prﬁlsﬂfl'l°éﬁ%3°9'3'inl-’?’h?}g‘ﬁé’-e {3-289r ommimeh intdrahydedbpn R B8Rl . as a
dark brown 0i0l°C(whs Addeg,a BK84n ofirietipl Bobthakydcise (653t 2malinngl) shd-{2NMBr400

MHz, CD3 : ki 7 - M. = 6.0),
6. 98- 6. 9(1%2 mﬁnﬂg?j')sg@(l’%pz*g‘%aéto?'tr_geH@oJo = 2?’.62"§r§°')1'.;r§|:95"’a?’t7d,r°4§f—|'f fog k) f’."’%)w *813C NVR
(100 MHz, CDS¥R)*BLes. The re ‘g’."é'?” Wagstiied at P3¢ fog 3 houss and then ajowed tq weimpto 118, 4,
117. 7, 103. 3,107®o&r argghep2 hduds. GIjheIreaRi;(nAv'ER,thenGaa@d @ith 62 MB§@Ebys citric acid (50

1465, 1257, 1190} 8fBex8déy vifa £Mmixtfr&oMrtethybreftbutf el and nexanes@edht). The

organic layer was washed with an aqueous saturated solution of sodium chloride (50 mL).

16 The organic solution was passed through a short column of silica gel, washing the residual
material through the pad with additional methyl tert-butyl ether. The filtrate was concentrated
in vacuo to afford 4-(2-chloro-4-trifluoromethyl-phenyl)-4-cyano-but-3-encic acid methyl ester
as a red oil (6.74 g, 97%). Major olefin isomer: 'HNMR (400 MHz, CDCly) 6 7.71 (s, 1H),
7.58 (d, 1H, J = 8.3), 7.49 (d, 1H, J = 8.3), 6.89 (t, 1H, J = 7.1), 3.78 (s, 3H), 3.69 (d, 2H, J =

20 7.1); *C NMR (100 MHz, CDCl;) & 169.4, 145.9, 136.1, 133.7, 133.0 (q, J = 33.5), 131.5,
127.6 (q, J = 3.8), 124.5 (q, J = 3.8), 123.2 (q, J = 292), 115.4, 114.7, 52.7, 36.7; IR (ATR,
neat) 2957, 2224, 1740, 1438, 1395, 1319, 1268, 1172, 1128, 1080, 1010, 963, 892, 831,
719, 656 cm™. Minor olefin isomer: 'H-NMR (400 MHz, CDCly) 8 7.76 (s, 1H), 7.64 (d, 1H, J
=178),743(d, 1H,J=7.8),7.02 (t, 1H, J = 7.8), 3.71 (s, 3H), 3.11 (d, 2H, J = 7.8).

25 EXAMPLE 2
CN

D
FaC \
MeO
3-(HYDROXY-METHOXY-METHYLENE)-5-TRIFLUOROMETHYL-3H-INDENE-1-
CARBONITRILE, SODIUM SALT
A solution of 4-(2-chloro-4-trifluoromethyi-phenyl)-4-cyano-but-3-enoic acid methy!
30 ester (1.00 g, 3.29 mmol), palladium (ll) acetate (37.0 mg, 0.165 mmol), and
tricyclohexylphosphine (55 mg, 0.197 mmol) in ethylene glycol dimethyl ether (8.0 mL) was

ONa




C / ITUCN Mn 15 3-( ETHOXY- HYDROXY- METHYLENE) - 3H- | NDENE- 1- CARBONI TRI LE,
SODI UM SALT A solution of tricycl ohexyl phosphine (204 ng, 0.720 nmol) in
et hyl ene glycol dinmethyl ether (10 nL) under nitrogen was charged with
pal | adi um (WP)02/88843at e (148 ng, 0.660 mMmol), The reacti oPCRAB2660r ed at
roomtenperature until the solution was honobgenous (approx. 25 mnutes),
cooled to 0 C and charged with sodi um t e¥%~ but oxi de (1.63g, 16.6 nmol).
After 10 20 m nutes a solution of 2-chlorophenylacetonitrile (1.00 g, 6.60
mol ) and et hyl -3- transethoxyacrylate (953 pL, 6.60 nmol) in ethylene

| ycol dineth . dded ropwi se _over 5 mnutes. lUpon
go?/rpl ete addi %‘#rgﬁ?o?tq ?1(5'4' n:ugegcr;gtl %ogﬁﬁ\?\gger\%ﬁrf rf‘é’gertagmrr%g%a"?%ﬁbﬁéer gﬁdutﬁ'@ ?ﬁ‘i’&‘gl hen
heated to 85 ©MPYpxiceX7§ong.L-237rec!); wascadderh Thegeastiusl reigtuteovasdwated toeaniséwat ur e

then diluted fai 4thhoumst MYk rdaetioh-wasicydiedad i tedPerstln and) ParRRHEELEE MR PheBFLEOUS

25 pot assi um dihydr, ) = 7., The _aquegus | ayer

was separ edgh'}tB %gﬁ%g{ig?ﬁf g’ﬁ% I\gg?f%t% VJ(\)ér? ta%?' urﬂ%jhd&@{e‘g P?f‘&h%%&gﬂq'ge?%%d

extract ed W t RUERUSYIYealaY ShPATE(ET ang dreatrd Yith ey asptata B MLhgrd 4.0 aguepes at ed

and washed wi tydrogfjerecaig (3 atllir Tteeadhys ackitatereafatonds deashddwith 3€btutatdd aglieb@d over

sodi um sul f at ,iéd drs&diGlcrrde %QM?%RJI?JVGH nher%axg}g‘l‘b%l.a)fanﬁ)%tmegg/itr'\gﬁzftaestsnoxy_

hydr oxy- nmet hyl neg-gzlgl-l nSene- - ?r bonitrile, sodium’'salt, as a Tl ghfn or ange

oil (1.06 g, %aﬁi?“ 'S &S it ~,’8‘7§”@§ for g dpury e Pi@aNic sRkttian wascomseitrpted inyagisove. WO

02/ 085843 PCTY| 3502/ B(66oxy-m@hdxxAlePlEne]-5-t@orivaB8hWBDindene- Dtarbdoae, sodium

S S P PR M Sy S
SO i ri,cyc sphy ne 0.y : n

et hyl ene gl yg%'l 19{)1'5?%{’??“[ yé%%grg)%fgqﬁt?' éjﬂ)dg g%l ?"l‘)og%HMﬁa(éocbWéﬁ- R th

pal | adi um (| I‘)15§dei3§t7e1%:‘13.13?-9@@1?7-@(%9527Q)m?B.)4. 12T18dq.1Jeants),ome 8ag Jstd.3)r ed at

room tenper atiise, wat7i (g, 4 ba.850bsik] @I, 605; IRQAPRIE1REH Y853, ég@g‘i@ma 1458, {8o5U1 €s)

and stirre n e, G00l i and charging

wi th sodi um ?@??q us%ig)@(?ﬁ'&s (égg %?S@%ég{?ﬂ%q% 848A€1tqe£7957% _-f‘ﬂ?t s c51‘arsol ution

of 2-broms 4,5 10 di net hoxyphenyl acetgpidpighke (1.00 g, 3.90 mmol ) and

et hyl - 3-et hoxyacrylate (0.564 ml, 3.90 —mmpot) in ethylene glycol dinethyl

ether (5 m) was added dropw se over 10 Mut es. Upon
X OMe

Br ©

4-(2-BROMO-PHENYL)-4-CYANO-BUT-3-ENOIC ACID METHYL ESTER

A solution of 2-bromo-phenylacetonitrile (6.62 mL, 51.0 mmol) and methyl-3-
methoxyacrylate (5.32 mL, 49.5 mmol) in tetrahydrofuran (10 ml) was added to a suspension
20  of sodium tert-butoxide (5.05g, 51.0 mmol) in tetrahydrofuran (70 mL) at 0 °C over 10 minutes
under a stream of nitrogen. The reaction mixture was warmed to room temperature and after
15 minutes diluted with methy! tert-butyl ether (240 mL). To the mixture was added 0.2 N
aqueous citric acid untl! the aqueous layer had a pH of 2 (80 mL). The organic layer was
separated and washed with a saturated aqueous solution of sodium chloride (2 X 80 mL),
25  dried over anhydrous sodium sulfate, fitered through a pad of Celite and silica (4:1) and
concentrated in vacuo to provide 4-(2-bromo-phenyl)-4-cyanc-but-3-enoic acid methyl ester
as a pale yellow oil (13.8 g, 96%). Major isomer 'H NMR (400 MHz, CDCl,) & 7.59 (dd, 1H, J
=78, 1.2), 7.57-719 (m, 3H), 6.71 (t, 1H, J = 7.1), 3.71 (s, 3H), 3.61 (d, 2H, J = 7.1); °C
NMR (100 MHz , CDCls) 5 169.7, 144.4, 133.7, 131.4, 131.1, 128.3, 122.5, 118.1, 117.3,
30 1153, 52.7, 36.§; IR (ATR, neat) 1737, 1434, 1319, 1199, 1171, 1026, 756 cm™. Minor
isomer 'H NMR (400 MHz, CDCl;) 5 7.61 (dd, 1H, J = 7.6, 1.0), 7.57-7.18 (m, 3H), 6.9 (t, 1H,

J =7.5),3.64 (s, 3H), 3.06 (d, 2H, J = 7.5),




conplete addition the reaction m xture was warned to room tenperature and
then heated to 85 C for 16 hours. The reaction was cooled to room
tenperature then diluted with nethyl tert-butyl ether (50 m-) and poured
i nt o aqueoOPY8I8BI um di hydr ogenphosphate (0.25 M 15 10@®Cwipe2/00ése aqueous
| ayer was separated and solid sodiumchloride was added to the aqueous

| ayer until saturated. The aqueous |ayer4mas extracted with ethyl acetate
(1 x 125 ) and this organic | ayer was washed wi th aqueous saturated
sodiumchloride 12 x 35 m), dried over sodiumsulfate, filtered and
concentrated in vacuo affording 3-(et hoxg- hydr oxy-

nmet hyl ene) - 5, 6- di net hoxy- 3H-i ndene-| - Hrile, sodiumsalt, as a dark
brown oil (906 ng, 20 3.3 mml, 85 % whicR crystallized on standing. 1H
NVR (400 MHz, d4-MeOH) 6 7.64 (s, 1 46 (s, 1 H, 6.99 (s, 1 H, 4.56
(g, 2H, J =7.1), 3.86 (s, 6H), 1.3 YH, J=7.05); 13C NVR (100

MHz, d4- MeOH) b 167.8, 145.0, 144.5, . 129.4, 126.4, 123.3, 112.5,
104.0, 102.6, 100.7, 79.0, 58.4, 55.6, 14dmalR (ATR neat) 3499, 2164,
1629, 1482, 1449, 1282, 1207, . 1157,M®24 1076, 845, 769 cm 1 25 EXAMPLE
8 CN F3C CNA :A1YRROXYIMETHOXYIMETEXVENEBHYNPERE-1 SARBONFRUGRSMTUMYIALS

H-| NDENE- 1- CARBOM ddRltibdcof 45@1Btdeldlphéhyl). 4ty Srfdl dut-8-8nbicOdcidRAdthyR étet i 4 4 %)Af@cet ate

102 , 45 | [N l.ph hi 30 5% ) |
0ot ot e B! vl fol BN BHEEHOB BTN RFpqdly Pibged B Biivde ot vo
02/ 085843 PCTIVBHZITOEHOICydohexdriesrhing il andu it 1 mmepdrend fofigweddy eallediumlpher e
and then sodiaceated( 29 ingitaeg0themd|)2. The ngxturd ad stirfBdk JooAEmp&tated. unth REaclighact i on
m xture was C@é%'a%m%&engo&s@ﬂﬁ%n%n&ﬁaé&e%gvﬂrngdiuﬁfzg}_?-ﬁEx‘?ée M.o g1d" By The

trifluoromnet h|yI -‘E)he_n | )-acetonitr s

3- et hoxyacr y| SR T4 was heatqdyo 85 ingndstied fertSippientbeniopled fo reanmistigratuest her
(10 nl) ws aahdditetrvoibwietgl tehag esdd300 MD). TrowssclaAPixeewid RIEERAELE N _
m xture was adquesvedolit®n r r i or 4 hours. The
reacti on was tqheq he%,tge\gaj %&%gmgﬂﬁ g?rog%?“ E%)Fﬁ%tg .(soPﬁrﬁeHraZ’gé ﬁ%ﬁgc{}\’ééaygroﬁsed to
room tenperattlachRAY FAPER MMBAOM FareRuE AYIRETIRYA 2G50 than extranead withs i) |
hexane (20 miShyhpeetate (398 nid).adie Grganio déyas ges) sepdiaddandgeasped siih atsatufd ) .

The aqueous |aay&ius s8ftion SERBUACRIBrdeTE KW S alidd i HHitEILI oPhd) 6y ?rﬂﬂ
extract ed15W| t t extract was

dried over ancﬂ?/ﬁ’%%%éu@gaglg%ﬁaﬁ%éé?&%ﬁ?‘%’ﬁ&%ﬁﬁ%&ﬁ?é@%&ggﬁ‘%:?gh"% wefiligredor d
3- (hydr oxy- etBY8h-aRadi®) Celfieyndshe erude produshesnbantrat@dHini vadente provideBiiomidy-i | e,
sodi um sal t, rashody-methylene)-3H-indene-1-carbonitrile, sodium salt, as a dark brown solid (6.80 g,
77%). The crude solid was dissolved in anhydrous MeOH (30 mL) and stored as a solution.
'H NMR (400 MHz, d,-MeOH) & 7.82-7.30 (m, 5H), 3.66 (s, 3H); C NMR (100 MHz, d,-
20 MeOH) & 168.3, 135.7, 132.3, 131.9, 123.2, 120.2, 119.3, 118.6, 117.2, 102.7, 79.4, 49.6; IR
(ATR, neat) 2175, 1608, 1453, 1385, 1322, 1256, 1189, 1065, 1013, 751, 632 cm™.

EXAMPLE &
CN

CN
CL N soncon — (0
B \

r
~0 ONa
3-(ETHOXY-HYDROXY-METHYLENE)-3H-INDENE-1-CARBONITRILE, SODIUM SALT

25 ' A solutlon of tricyclohexylphosphine (21.5 mg, 0.0770 mmol) In ethylene glycol
dimethyl ether (10 mL) under nitrogen was charged with palladium (Il) acetate (11.5 mg,
0.05610 mmol). The reaction was stirred at room temperature until the solution was
homogenous (approx. 15 minutes), cooled to 0 °C and charged with sodium tert-butoxide
(2.53 g, 25.5 mmol). After 5 minutes a solution of 2-bromo-phenylacetonitrile (1,32 mL, 10.2

30  mmol) and ethyl-3-ethoxyacrylate (1.47 mL, 10.2 mmol) in ethylene glycol dimethyl ether (10




foamy, red solid (1.86 g, 67%. 1HNVR (400 MHz, CD30D) b 8.31 (s, 1H), 7.70
(s, 1H, 7.49 (d, 1H, J =7.9), 7.11 (d, 1H J =7.9), 4.28 (q, 2H, J =
7.1), 1.39 (t, 3H, J =7.1); 13C NW\R (100 MHz, CD30D) 6 167.6, 137.4,
133.4, 131. 9002388 (q, J = 201), 122.1, 120.5 (g, J = 22.FOI/IBQB@0ED7. 3. ( q,
J =23.3), 117.1, 114.3 (q, J = 2.5), 104.2, 79.6, 58.7, 14.0; IR (ATR
neat) 2986, 2943, 2180, 1606, 1465, 1326%-1284, 1197, 1156, 1105, 1076,
1027, 900, 853, 814, 778, 753, 708, 645 cm'. EXAMPLE 9 20

3- ( ETHOXY- HYDROXY- METHYLENE) - 7- FLUORO- 3H- | NDENE- 1- CARBONI TRI LE, SCDI UM
SALT A solution of tricycl ohexyl phosphi ne (24 0. 880 mmol ) _in_ethyl ene
gl ycol di et h)?'?ri5 wasefded d{qgwm:_?v%ﬁtg@pu Pt g%’@&ﬂmaggg%%gp'ggedreen\ﬂg%gv%sa\?'?rg.ﬁ?um
(11) acetate (dB82mntgmpedet&Chamiekied to FhHeC fasdchoubnThesadion wes goard todeem

t enper at ur e Undniderahde 3R dititd ORitN\BRyl HREE QB HiE) GRP PLRet. inthSaqdbouli patab e ,

cooled to 0 C and chayged,w.t I um t et =but 0xi . ).
After 5 ni nutdg'¥ r&“E(?f'%P?%#%P Ng-ggﬁ'bo?%-_ Z‘- ey %oﬁggaﬁérﬁvggg?tgrﬁtleéﬁ %%‘mgﬁf. 00 g,
5. 90 nmol ) Sandf eedium crioridetas gselich end, that asgang7iayep 1sepamategrD andrypghed witk tBRyqoERe

gl yC|0| di mdsgh)é_btu@teh%diﬁrﬁ cAbldeViase SdRE driglr SRMbFSdroVEsodRMNB UL EffterelRaM

conpl ete addition t reaction . ) e re whdien
heated to 60 éo'fcg?trai] Nours™® fﬁég%ﬁ%\z;\%ﬁ{%% %ﬁgfs°§"8§g?’¥a'%l‘%?§$ Eng%%bﬁ%t%g‘ﬁ%rat ure
then dil uted WYY Al AY/P derk Praw il f1.708Hdpe) vBigh aRlififiesen Padied HMIMR &9Beous
pot assi um dghwzogammmosspnh@a.eH( ﬁ)=3go_),l\4584€1 ),)7.4308 H, J = er);es.slas@ms_en(us 2Hpyer
was separt t at Uy at a .

ext rac?ed 1\?’\,i t ﬁ%ﬁ: ZF' {a—cé%afe ?)15;' gbb'tzhﬁhu%%@%“géﬁ%b@ ?r%'%ég%éeé%;égat ed
and washed wi (181 2ddeBULOSata0etRd. SO (LRI GPde A B3 BRSRRRE 176, 1997,

PCT/ | BO2/ 00660465} 825721125,256871029, thdicedd. over sodium sulfate, filtered and

concentrated in vacuo affording 3-(et hoxK-

hydr oxy- nmet hyl ene) - 7- f | uor o- 3Hi ndene nitrile, sodiumsalt, as a
light orange oil (1.21 g, 4.8 nmmol, 81% which solidifige on standing.
Trituration in CH2C12 (10m ) for 2 hours and filternpgAafforded

3- (et hoxy- hydr oxy- met hg e) CR- f ktoor o< 3H- i ndene-| - trile, sodium
salt, 5 as a white sol &g 09 %g, 47amESREt 7795 B (400 MHz, CDBCN) 6
7.81 (d, 1H, J =7.9), 7.96 (s, 1 H, 6.82 (g, 1 H oNe 5), 6.52 (dd,
1H J=75 11.2), 420 (q, 2H J =7.5), 1.32 (t/ BH, J = 7.1 ); 13C
NVR (100 Mgz, d4evSRy-HDRXY-MEGYBENS)Hp-RDENSL-CARBORARRE, $821UR SALYO. 3,

1454, 1460, 1238 NpOBT UL Reypipsnlps e by Brahifil st gurant o

ONa / 0" ether (10 mL) under nitrogen was charged with palladium (ll) acetate (148 mg, 0.660 mmol).

The reaction was stirred at room temperature until the solution was homogenous (approx. 25
minutes), cooled to 0 °C and charged with sodium tert-butoxide (1.63g, 16.6 mmoi). After 10
20 minutes & solution of 2-chlorophenylacetonitriie (1.00 g, 6.60 mmol) and ethyl-3-
transethoxyacrylate (9563 L, 6.60 mmol) in ethylene glycol dimethyl ether (10 ml) was added
dropwise over 5 minutes. Upon complete addition, the reaction was warmed to room
temperature and then heated to 85 °C for 22 hours. The reaction was cooled to room
temperature then diluted with methyl tert-butyl ether (30 mL) and poured into aqueous
25  potassium dihydrogenphosphate (0.25 M, 40 mL), pH = 7. The aqueous layer was separated
then saturated by addition of solid sodium chioride and extracted with ethyl acetate (1x 50
mL). The organic layer was separated and washed with aqueous saturated sodium chloride
(2 x 30 mL), dried over sodium sulfate, filtered and concentrated in vacuo affording 3-(ethoxy-
hydroxy-methylene)-3H-indene-1-carbonitrile, sodium salt, as a light orange oil (1.06 g, 5.0
30 mmol, 75 %). For physical data see Example § above.



3- ( ETHOXY- HYDROXY- METHYLENE) - 5- FLUORO- 3H- | NDEN E-1 CARBONI TRI LE, SCDI UM
SALT A solution of tricycl ohexyl phosphine (248 ng, 0.880 mmol) In ethyl ene
glycol dimethyl 15 ether (5 nmL) under nitrogen was charged with palladi um
(I'l) acet atwol(od@sssqmy, 0.590 mmol ). The reaction was sti r rrEd/1802/00660m
tenperature until the solution was honbgenous (approx. 15 mnutes), cooled
to 0 C and charged with sodiumtert-bute4®de (1.46g, 14.7 nmol). After 5

m nutes a sol ution of 2-chloro-6-fluorophenylacetonitrile (1.00 g, 5.90
mol ) and et hyl -3- ethoxyacrylate (877 pL, 5.90 nmml) in ethylene glycol

di met hyl ether (5 ml) was added 20 dropwi se over 5 m nutes. Upon conplete
addition the reaction was warned to régﬁﬂ_ﬂéhperature and then heated to 60
C for 16 hours. The reaction was cooled to oom tenperature then diluted
with methyl tert-butyl ether (30 nMEOapehpo{red into aqueous potassium

di hydr ogenphosphate (0.25 M 40 nlL), p The aqueous | ayer was
separated then saturated by additmeo” 0fFsoki d sodi um chl ori de and
extracted with ethyl acetate (1x 40 25 ;%l. bmaor gani ¢ | ayer was separat ed
and washed wi th aqueous saturated sodiu Rioride (2 x 25 nmL), dried over

ﬁogi um sul fﬁtf fl) | aEedoRNHYSROLEREFINIENE)- @emmmgoagw I(et hoxy-
yar oxy- net vyl ene S-TTuor o- dH—I t sodl um sal t as a
(129 g 5.1 G 58&3%3‘9‘«#@@#%4

| i ght orange oil th i difies on standing.
Triturati o i n CH2@I Siuyiar)mf )r!Cﬁmhe@'mwhlse B0 nig, 1G:2981 mejolxfin giherp slycol

(et hoxy- hydr O)S)fﬁéﬂﬁfm elIoeIL) @Tdfel AMRIgen ﬁdd‘dhﬁ'r@&ﬂeim philzga (eRetate 43l TEmg, 9015 um

salt, 30 as a yel '

d4- MeCH) 6 7. )dgw ieﬁfﬁ“ e st ”éed(:z i % efa@@%m "‘gg‘i@w ws/mg@"’tﬁ%g 1H
J =5.2, 8. 5) (aggrcgﬂs(rﬂﬂutesiaw stlge&argadgltloqal Q)'nmuzpsjefoiecfoohngpo‘jCan irg)ng 1. 38
(t, 3H, J = 7.wihksodivk3ted-biiykidd (80O miyHz.75 chéholyk Bithr S16i8utds a $8GioR of 2-B@MES,5- WO

2(2)/2 0358‘713 1§CT{§!£%3%/ %ﬁ%@cﬁtﬁruﬁ%@%eaaﬂm&% andlé‘HZyl g—eth@vﬂy%crgate %@&44,.“, 39p. 2,

1196, 1108,. 10790 "19'2166"379#50'&%6‘“%?} g5 "@@G’Sé deé)%&WﬁE%‘i’ 1|93‘2‘5‘“ és'r ééfﬁt F3C
CN 5 3-[1, 3] Rbepelk Abitdn Yiel rRENED HixiTie wels WGRGMET FHOI tBipdriDENEC he CARBENC| TRI LE

A sol ution of 85 £ r|1§qt'o En Hui )eaaﬁﬁtw% @oo(e%% %omemgeré)’t@f% tﬁ@mﬂﬂted ﬂrn'dmeth

tricycl ohexyl phosphi ne

stirred for 36ert-PHY) e glf“"? g’%’n‘?"t‘@ﬁﬂ@? 3‘3‘1??‘)@ Wé’?’mﬁﬁgﬂf’ﬁ’e@%"ﬁ%{ n@g re and
t hen sodi ure f 100 -nblit Tivé depreoysliayed wgs sdpArafiednand| splidaspsiuadehiodde Phreaddedida then

m xture was cogl&dls fa eer@ s@ﬁ]ﬁite@ il ééf%éd?:g 1896r WasldMtracted with ethyl acetate (1 x 125

gr g?ﬁoiy;u ;: 4 ggfﬁ'\g orgaan %yé’r as w%g:fe an raat.lueous( saturQeogsodlz:m c%lomgob) %q'gl) et hyl

dried over sodium sulfate, filtered and concentrated in vacuo affording 3-{ethoxy-hydroxy-
methylene)-5,6-dimethoxy-3H-indene-1-carbonitrile, sodium salt, as a dark brown oil (906 mg,

20 3.3 mmol, 85 %) which crystallized on standing. "H NMR (400 MHz, d;-MeQH) 8 7.64 (s, 1H),
7.46 (s, 1H), 6.99 (s, 1H), 4.56 (q, 2H, J = 7.1), 3.86 (s, 6H), 1.38 (t, 3H, J=7.05); 3C NMR
(100 MHz,d,-MeOH) & 167.8, 145.0, 144.5, 130.2, 129.4, 126.4, 123.3, 112.5, 104.0, 102.6,
100.7, 79.0, 58.4, 55.6, 14.1; IR (ATR, neat) 3499, 2184, 1629, 1482, 1449, 1282, 1207,
1157, 1124, 1076, 845, 769 cm™.

25 EXAMPLE 8

POS,

ONa

3-(HYDROXY-ETHOXY-METHYLENE)-5-TRIFLUOROMETHYL-3H-INDENE-1-
CARBONITRILE, SODIUM SALT
A solution of paliadium (Il) acetate (102 mg, 0.454 mmol), and tricyclohexylphosphine
30 (153 mg, 0.546 mmol) in ethylene glycol dimethyl ether (10 mL) was stirred for 15 minutes at




(1.12 g, 7.77 mol) in tetrahydrofuran (5 nm-) was added dropw se. Once
addition was conplete the reaction m xture was allowed to warmto room
tenperature and stir for 4 1/2 hours. The reaction was then heated to 60 C
for 18 hourwo o2hessueracti on was cooled to room tenperatur eCABIZ6GE ene
glycol (20 nmL) was added foll owed by dropw se addition of 15 concentrated
sulfuric acid (3 nmL). After stirring the4teaction m xture over night the
product had precipitated fromsolution. The reaction mxture was filtered
to isolate the solid and the solid was triturated wth 15 nL of toluene
(to remove color). Ovbtained 3-[1, 3] di oxol an- 2-

yl i dene- 5-t r i fIONCPRPRERV |UNdsHainiQesTeatmosPhe® aPd then Fosliugsterbpigride @dP 90?80l i d
(1.22 g, 62% mmol)EbRddeti0 OrhbirEactidaliikidie vias&odiéd (o) °CLbhd 8 seiut@n 9f 2-ciord@- ( s,

1 7.75 d 0
2::?) 4 94-4 ( E’:rorgeéh Ié‘le&%&cﬁﬁ\ﬁxl 2@ 86%_&111’?%0#'_"@3 @lh)} 8 eQmQQ %teg(@ 4? érg 5( m
134.6, 127.5 (19; "3“09 'Q?*f)‘en81w0'z9"('ﬁh¥' gther’ (39 mp) Waﬂ?"i’eﬁsdmw'sﬁ Oneg gdditiony 57 3.
119.1 (q, 8 =wéds tgmplelel the FeaclddOniByre Ivks Gllowka tdwarimlto 490 Rmpéxdfde andatir) for2205,

1605, 1330, 1%@@5 Th%?gé%tnonlv%lﬁven Ma@édto éé-Q:lfvor 1180r§>§ps #Qééactlgﬁaas &lal@d to&@&m
828, 704, 639, 545,

X1, 3] DI oxo_AMBZ“P?iEF“mNE’ %aqvprresm&veren ERRBCRT P‘“I’@%I% %s’B'r Jbrne i and™
tricycl ohexyl pt28sihaqueous S3Bassigm dihy@ifogenpbbsphite (B@tmlahy Anefaguenns (B6r W3  was

charged with Q?ﬂ @éjj' mrétéa With&o &R thorlad 8d éﬁgactéd vat?u efWFHcltaféQGh%L)mrﬁé' a-en.
After 1 ho r the WO

cool ed to '8 ceese Eﬂréftd@a d(}ﬁdtcl’fe'sac?m‘ﬁ?’r’lsts%&m f)‘[ff't&?miémf?ira%d Vagﬁc’ aﬁ?ﬂ@l ).
After 5 m nut @dh)@!rowbltmymetmten@-sbnftympmpmﬁﬁylhrmee badrbanittile Q@Elmosgt as28 mmol )

and p-ethoxyag rb&s&%@h%segt W)E} AHURR (408 $12, ¢d,0D1 8, :mmlm) i770 (s, 1H), 7.49

tet hydr of t t
o Wb ) 11F5. ROTES oA RN E Y01 100 B Z wENs BREL L O"
cool ed to rooMHzefBEDAO 68 Batid 4c hidrdgddt O 1267 da.hyT &de gRycH0.5(80b= r?EY) over
5 m nut es 1gnd 14nefy, QRag.gethnd, thu.sy, hurd.s), emix)l 76.88587, Ma.o3R (AR, et @dss,
dropwi se over ,l5 24?0”%?)53465“1%%&2%5 1”9’!’ ?st s £ t1'o£‘7” 98@%5?'&##‘7?@ 784 t h

wat er (90 nl) “and tered t ass

solid was dri @8 @f'ﬁj@? vacuum af f or di ng 3 [1, 3] di oon an 2-
ylidene-3Hindene-1-carbonitrile (21. ExgMPl®O2 mmol, 80% as a light tan
solid. The crude 10 material was sl UI’I’IFEd in |sopropanol (50 nL) for 2
hours, filtered and dried under vacuum N

D

/\O\ ONa

20 3-(ETHOXY-HYDROXY-METHYLENE)-7-FLUORQO-3H-INDENE-1-
CARBONITRILE, SODIUM SALT
A solution of tricyclohexylphosphine (248 mg, 0.880 mmot) in ethylene glycol dimethyl

ether (5 mL) under nitrogen was charged with palladium (ll} acetate (132 mg, 0.590 mmol).
The reaction was stirred at room temperature until the solution was homogenous (approx. 1§
25 minutes), cooled to 0 °C and charged with sodium tert-butoxide (1.46 g, 14.7 mmol). After 5
minutes a solution of 2-chloro-6-fluorophenylacetonitrile (1.00 g, 5.90 mmol) and ethyl-3-
ethoxyacrylate (877 pL, 5.80 mmol) in ethylene glycol dimethyl ether (6§ ml) was added
dropwise over § minutes. Upon complete addition the reaction was warmed to room
temperature and then heated to 60 °C for 17 hours. The reaction was cooled to room
30 temperature then diluted with methyl tert-butyl ether (30 mL) and poured into aqueous
potassium dihydrogenphosphate (0.25 M, 40 mL), pH = 7. The aqueous layer was separted
then saturated by addition of solid sodium chloride and extracted with ethyl acetate (1x 40
mL). The organic layer was separated and washed with aqueous saturated sodium chloride



affording 3-[1, 3]di oxol an-2-ylidene-3Hindene-1-carbonitrile (20.8 g, 98.5
mmol, 77% as a light tan solid, '"H NWR (400 MHz, de-DVMBO 6 7.75 (s, 1
H, 7.74 (d, I H J =7.9), 7.50 (d,
1H, J=7. 1), 7wadGmsaky , 4. 97(t, 2H, J=7. 8), 4. 85(t, 2H, J=7.8) ; 1FCTNRR/(IGO MHz,
de- DVMSO 167.4, 136.7, 135.7, 133.1, 124.7, 123.9, 121.1, 119.4, 118.1,
97.8, 92.7, 71.1, 69.9; 15 np (deconpos#8ion) 228 C. EXAMPLE 13 + - COREt
Et0 / SO2Ph OEt SO2Ph  3- BENZENESULFONYL- 3H- | NDENE- 1- CARBOXYLI C ACI D ETHYL
ESTER A solution of tricyclohexyl phophine (46 ng, 0.164 nmol) in
tetrahydrofuran (2.5 nL) 20 under nitrogen was charged with palladium(I1)
acet at e (24. Sfax 25l otedvsr odiumulfate fiargdaand cercRitigted inuasuaefiordng3-(eBexya 5
r2n' ggt esl, )t hgﬂp hidPedy abthiend)-7@uao-dHattafegBchrbtintrie, Sadlinusaltt & 4 ightitrenged (1.21270 g,
. 73mmol ) . er, § , ML : i ' ster
(158 pL, " 1. 08" degyiPh BT anh 2Rids cRBiiod? 1AM P CHIG) Gogh e 2 R C B
i n tetrahydr ofifariaga 2’.353'(ﬁlcy‘y‘ﬁ\)éf’é""&‘ﬂﬁééi'e%ﬁ)ﬂﬂW’g‘éHWE’Pe'ECW‘Wl‘ft'ee§‘.’d"'l'1b?ﬂ‘f'
conpl et e addi tai @whitehs@lid (@ A8 b Ml T 4% T MENMRR 00 BIHZ CIRCNEND 8T @t U, @ =arid), t hen

heated to 60 4 The 3 = t ,
then dil uted \?vi“tgﬁsr' Pr@t‘ €'§?(‘?‘éﬁ%ﬁ?’i?gékﬁg}mﬁsﬁﬁ H'Qﬂ;qbgé)c%r@@'g iigﬂn%&q{égfjg
pot assi um di hyptrbgeh )k plro¥PR 08 MHE: ddieRh) 567841 y6- ﬂsF— 1%' ‘Iﬁ '%%%0@%‘ Fayer
was separ at ed 11@adosat WAt BT5, 159.6ath0; IR GATRyheatp219d. 8811 19AF. CHPoH ek 1236

extracted withypf hys RG8W24% 9ed 23%cwQ NnL). The organic |ayer was separated
and washed twi ce w th aqueous saturated sodi um 30 chloride (2 x 30 nl),

dried overigosodium sul fate, filtered aExAMRUEdONntrated in vecuo affording 3-
benzenesul f onyl - 3Hi ndene- | - carboxyl i c aci ¢g\ethyl ester as a |ight orange
oil (304 ng, 0.925 mol, 85%. 'H NVR (400 MHz, CDCI3) 6 7.88-7.86 (m
11-1), 7.75-7.72 (m 1H), 7.49-7.43 , 7.36-7.32 (m 2H), 7.27-7.25
(m 3H, 515 (d, 1 H J = 2.1), 4'E1 1-11, J =7.1), 1.34 WO

02/ 085843 -51 PCT/1B02/00660 (t, 3H, J %g IR (ATR, neat) 1709, 1649,
1463, 1444, 1314, 1271, 1247, 1188, 11337010381, 1044, 773, 752, 722, 686,

575, 528. WLE 14 %'M&YWOXY-METHYLENE)-5-FLUORO-3H-INDENE-1-
CARBONITRILE, SODIUM SALT

A solution of tricyclohexylphosphine (248 mg, 0.880 mmol) in ethylene glycol dimethyl

15  ether (5 mL) under nitrogen was charged with palladium (ll) acetate (132 mg, 0.590 mmol).
The reaction was stirred at room temperature until the solution was homogenous (approx. 15
minutes), cooled to 0 °C and charged with sodium tert-butoxide (1.46g, 14.7 mmol). After 5
minutes a solution of 2-chloro-6-fluorophenylacetonitrile (1.00 g, 5.90 mmol) and ethyl-3-
ethoxyacrylate (877 UL, 5.90 mmo!) in ethylene glycol dimethyl ether (5 ml) was added

20 dropwise over 5§ minutes. Upon complete addition the reaction was warmed to room
temperature and then heated to 60 °C for 16 hours. The reaction was cooled to room
temperature then diluted with methyl tert-butyl ether (30 mL) and poured into aqueous
potassium dihydrogenphosphate (0.25 M, 40 mL), pH = 7. The aqueous layer was separated

then saturated by addition of solid sodium chloride and extracted with ethyl acetate (1x 40

25 mL). The organic layer was separated and washed with aqueous saturated sodium chloride
(2 x 25 mL), dried over sodium sulfate, filtered and concentrated in vacuo affording 3-(ethoxy-
hydroxy-methylene)-5-fluoro-3H-indene-1-carbonitrile, sodium salt, as a light orange oil (1.29

g, 5.1 mmol, 86%) which solidifies on standing. Trituration in CH;Clz (10ml) for 3 hours and
filtering afforded 3-(ethoxy-hydroxy-methylene)-5-fluoro-3H-indene-1-carbonitrile, sodium salt,

30 as a yellow-white solid (1.21g, 4.8mmol, 82%). 'H NMR (400 MHz, d,-MeOH) 5 7.63 (dd, 1H,
J=25,114), 760 (s, 1H), 7.32 ( dd, 1H, J = 5.2, 8.5), 6.67 (dt, 1H, J = 2.5, 7.1), 4.26 (q,

2H, J = 7.1), 1.38 (1, 3H, J = 7.1 }; °C NMR (100 MHz, d,-MeOH) 168.1, 159.2, 132.65,




5 2, 3, 4, 5- TETRAHYDRO- 1, 5- METHANO- 2- OXO- 1H- 3- BENZAZEPI NE A sol ution of
3-cyano-| Hi ndene- 1-carboxylic acid nethyl ester (6.40 g, 32.2 mmol) In
MeOH (30 nlL) in a pressure reactor was purged with nitrogen for 5 m nutes
and char gedwa 210858836 pal | adi um on carbon (6.84 g, 1.61 mmUAQT/IBAH00660
concentrated sulfuric acid (3.57 nL, 64.3 mmol). The pressure reactor was
purged with nitrogen and evacuated three49t| nmes, then 10 purged with

hydr ogen and evacuated three tines before chargl ng the bonb wi th hydrogen
to a pressure of 50 psi (3.4 atnospheres) and nmechanically shaking. After

5 mnutes the dro ressu o 5 a

at nosphere), b:ﬂd’% g‘ﬁeé@t T iﬁgﬁggg {og%go%canggé ﬁm ﬁ\ ﬁgé’gﬁgé‘ﬁa &%lghcrease
pressure to 5060@si55§,3466, 22500EPRCN e 1 061AT026,778 6M ' IMNR58-26M.r eact or was
evacuated and purged with nitrogen three tines before filtering the 15
reaction nixture through a nyl on di siEXAMBERAboI was di spl aced by

i sopropanol and stripped to dryness three tinmes with isoprog,aﬁ?l to renove
wat er. The concentri@t eq s@rution was dissolved in anhydrous“geghanol and
charged wi th sodi ummut oxi de (1 ‘ngt 161 mmol) F at

suspensi on was stirre der itr 'e graduaty?®
tenperature. After 24 hourt, at roomterrperature the reaslib
concentrated in 20 vacuo and the resultant solid dissolved inigthyl acetate
(60 nmL) and quenched W th 0 5 M agueous pot assi um d| h droen phosphat e
(100 n’L) ﬁ'he o3 SIRICXPLAN: ARE UG E HY ~CARBGINLE eol uti on
of sodi um chl ori dea( 20Mt|oh25ofrrtp)allamrmd1 dmo edcmﬁer (Myafrgou@ 3s®dimml), sahd at e.
The organi c Sﬁ!c% %Ipé@sﬁmﬁ@pg@%r @%@ﬂmﬂl)%@%ﬂ&yaﬁofu%nqﬁsnﬂ.) was stirred for 30

2,3,4,5-tetra ano-2- oxo- 1 enZzazepl ne as brown solid
(4.02 g, 72% minujes RMROAB0PaURY"e upter (aifragpn afnopphete (’%F thgn FPd'“J“ fertpugyide 7. 31
(d, I H J 71.8)g, 1775 dehol) tvas dddetf. TheFealtidh)mixtidre W8s Etoledlo BIPC dnd=a solubipn of 25, 62
E?n % H) , 16 6§ro(n@d&tnﬂbor'6‘vnelﬂyl -ph )gceto%ntrla %20% g557 d4dmm$l) lahd @thw ﬁet}?c)xyac%tla‘aa? 3. 37
11.2) 1éc NI\/% 190N 7M4?"‘°'§:Bdf§3 y Bf“T‘?ééé"'g Wfilf‘gggd %’ﬁgtg'%" ?2"@ {i’%“'i’k’f’a‘/
123.2, 122.9, cehdplde thg Teaglion3Bixtlre VBB afjowedRo (Maesto) rogM 1e@nperang andgiy for 4 11%66
3225 9%359 3%4%36 Tlaé%%choﬁ%g theA Réed td 80 foﬂ-%urgliﬂa?nelaocg?ﬁﬂas éb/@léEto r&Q\QéZ
EXAMPLE 15 CN"B® @‘“E?Yﬂ’i\bﬂ“ﬁﬂﬁ\é? Bk\(ﬁ?i:ai‘iﬁ%d!s %‘1”%? E‘%‘?‘E%%AQ"S“@?&? on of
3- (et hoxy-1Ry deeoxentiated isyfuse agid @Hnin ddtaestirring dreneagtion mixiure gysdnight 8@ Product 5
(1.00 g, 4. 70nhgsmkdipitetad @b aBiedon( 4he Fdagtioh Fixdur® WES HitdFed té RAIEe e SHAG ardthged

rh DLerogen figlya il WAR AT 6MBLER S ehdue colbrl 2 bRk B RAabRTREN (1. 00
9, 0.230 mmol ¥ ang f
ylldeneStnﬂuoromethyl 3H indene-1-carbonitrile as a pale yellow solid (1.22 g, 62%).

"HNMR (400 MHz, CD;CN) & 8.15 (d, 1H, J = 0.8), 7.90 (s, 1H), 7.75 (d, 1H, J = 8.1), 7.57

20 (dd, 1H, J = 8.1, 0.9), 5.06-56.00 (m, 2H), 4.94-4.88 (m, 2H), SC NMR (100 MHz, dg-THF)
169.5, 141.4, 138.5, 134.6, 127.5(q, J = 271), 127.4 (q, J = 31.6), 121.6 (g, J = 3.8), 121.3,
119.1 (q, J = 4.1), 117.9, 100.8, 94.6, 72.6, 71.4;, IR (ATR, neat) 2205, 1605, 1330, 1268,
1235, 1216, 1161, 1101, 1065, 1015, 985, 914, 859, 828,704, 639, 545, 531 cm™".

EXAMPLE 12
Br O (8]
CO,Et
(Z ot _ OQ
CN
25 CN

3-[1,3)DIOXOLAN-2-YLIDENE-3H-INDENE-1-CARBONITRILE
A solution of tricyclohexylphosphine (536 mg, 1.91 mmol) in tetrahydrofuran (25 mL)

was charged with palladium (ll) acetate (287 mg, 1.27 mmol) under nitrogen. After 1 hour the



(0.180 m., 4.70 nmmol), pH =5 at reaction initiation. The pressure reactor
was purged with nitrogen and evacuated three tines, then purged with
hydrogen and evacuated three tines before charging the bonb with hydrogen
at a pressuwe® 8B psi (3.4 atnospheres) and 10 nechani c RATYIB8IMWkGONg.
After 2 hours the reactor was evacuated and purged with nitrogen three
times before filtering the reaction m xt®#e through a nylon disk.
Azeotropic renmoval of formc acid in vacuo with ethanol and concentrating
in vacuo afforded 3-cyano-indan-1- carboxylic acid ethyl ester as a |ight
yellow solid (880 ng, 879 . 1H NVR (400 Mtz 7. 47-7,4 2H) ,
7.37-7.35 (m rezp])on rgxtegg wee cog_q_ql to§0 X gnq)fhargfdzﬂqlas%rﬁ%n-b%oxidg (il{?gg_g}_? H) i
3), 15 2.80 (mmol. Mer 52mioQtef msollitidd) of Ztbr@iio-phienyidddionitrile= (25,023, 128 IanelVRY 100

'(\5/']'_'23 Cg)gcgl) g gjel{% %grylgc%rd%thél esRP 8@ 14 r;ltl.2 928 mn%&\ t%traﬁlyaéfuﬁn (15?4\L)7waslahaetﬁ

140. 4
138.1, 129.0, drfE\SIS%OVGi %—5'“ @utes_[ ZWe-feacH_%hSeg e%tNHﬁ 60 4§ @M:r%nogrs 3§ o rlutes ge
(ATR, neat} 1ve2tionbd8e wasléopled I3POM ‘e])®2¢tufé_l.@'8’35h8@2®8'th ahine Q'I@BQOO Y.

EXANPLE 16 08128 FRMRind Grhofn ER A CUiibacis 0031 8 FOPERa doiisiolar TR ENE
i 0 a
#8?8’@ \frhkﬁngxeﬂctl CavY’ gifut d2 WIZY] %?&ﬁplﬁ gl@ a §dl|§ Plto?uc?ﬁgs

sol ution of 3"Hl‘r'1‘°ﬁo umre 20.0
mol , 1 equi vékeess throbgh &olagsifritofTheselidawrs| “96%15”‘196&]@&“’3 aﬁerd'gg 81{1 %]‘B‘Eﬁqﬁfhz
tert-but oxi de yfsbRe-8H-inddheMmBaIboniRieQ2R6] Y| YeP @Rbl) 809 easrectght tanrsolii Thaitradevas

heated t OH? ) ;t%% i wagrslurneg n]_ﬁéprop-gncﬁ ééda %WidfoPQ h\ﬁﬁrg t‘fngl% %Qd tdﬁedrd?\gg? Vel gr’(}?@r ature

and conce bet ween
ethyl acet at eamﬁnmglhﬂd'@wl%%wuﬁaﬂwd%ﬂd@mﬁmﬂﬁ (2§6cﬂ FOUTRUr HioHaR5e? The
aqueous | ayer iy Sanesidl daINSR (400 KBz, IPDMSD) & .75, nt), 674 ¢4, hipl] ) ateyar . (dThe

conbi ned or 93pi < J,q :;55 NBLE 445 Vi r QUS = $@qj 1@@N§,ﬂl({@tmzage
ST Sl A e o]

Recrystal | i zath

crystal s ab t I (décotnpasitiogmzeddd (1. 78 g, 51%. np = 172-173 C, 'H NWVR (400

MHz, CDCI3): 8 7.33 (d, J = 7.6 Hz, 1 H, 7.31(d, J =7.6 Hz, 1 H, 7.22

(t, J =7.6 Hz, 1 H, 7.18 (t, J :75&&"_54&4), 5.62 (s, 1 H), 3.68 (dd,

J=11.2, 4.1 Hz, 1 9355(0' J 37Hz 1 H), 3.43-3.6 Ehle)’?"lS
1 H;

(d, J =5 11.2 Hz, 2.52-2. _/u%?% 32 (d, J = 1}
Y : b+ 17 ‘7—}44—6—-128 .7, 123. 2,

13C NVR (100 Mz,
38. 4; ?2 (neat, cm1): 3218, 2872, 1666,

122.9, 49.3, 479 39.

1485, 1459, 1400, 1328, 5936@ 1288, 1250, 1215, 1122, b4 1045, 1004,
946, 910, 756, 730, 643, 613: Anal. Calcd for CllH121NO C. S%efs: H 6. 40:
N, 8.09; Found: Cas.pEnz8RESUHFORYL-ZH-INDENE-BBARBOXBIC ACID ETHYL ESTER

10-Aza-tricycl o[ 6. . g,y of kAQHRERTnAEphine 346°mb. d. B3 Gnrh @S ketrbRydrofuran (2.5 mL)
20  under nitrogen was charged with palladium (I1) acetate (24.5mg, 0.109 mmol). The reaction
mixture was stirred for 45 minutes, then cooled to 0 °C and charged with sodium tert-butoxide

(270 mg, 2.73mmol). After 5 minutes a solution of B-ethoxyacrylic acid ethyl ester (158 pL.,

1.09 mmol) and 2-bromobenzyl phenyl sulfone (340 mg, 1.09 mmol} in tetrahydrofuran (2.5

mL) was added dropwise over 2 minutes. Upon complete addition the reaction was warmed

25  to room temperature and then heated to 60 °C for 2 hours. The reaction was cooled to room
temperature, then diluted with methyl tert-butyl ether (25mL) and poured into aqueous
potassium dihydrogen phosphate (0.25 M, 25 mL), pH = 7. The aqueous layer was separated

and saturated by addition of solid sodium chloride and extracted with ethyl acetate (2 x 50

mL). The organic layer was separated and washed twice with aqueous saturated sodium

30 chloride (2 x 30 mL), dried over sodium sulfate, filtered and concentrated in vacuo affording 3-
benzenesulfonyl-3H-indene-1-carboxylic acid ethyl ester as a light orange oil (304 mg, 0.925
mmol, 85%). 'H NMR (400 MHz, CDCl,) & 7.88-7.86 (m, 1H), 7.75-7.72 (m, 1H), 7.49-7.43

(m, 3H), 7.36-7.32 (m, 2H), 7.27-7.25 (m, 3H), 5.15 (d, 1H, J =2.1), 4.27 (9.2H,4=7.1),1.34




To a solution of 1.38 g of

9- oxo- 10-aza-tricyclo[6.3.1.02, 7] dodeca-2(7),3,5-triene (8.00 mmol, 1

equi valent) in 8 nL of tetrahydrofuran was added 603 ng of sodium

bor ohydri dewo(0288843mol , 2.0 equi val ent) foll owed by sl owddBYW600f 2. 77

mL of boron trifluoride diethyl etherate (21.6 mmol, 2.7 equivalent). Once
the effervescence subsided, the reactiondhixture 15 was heated to 50 C for

5 hours. The reaction was then cooled to roomtenperature for addition of

10 nmL of nethanol (added dropwi se at first) and 0.125 nL of concentrated

hydrochl oric acj.d. Heat| was . r r

reaction mixt dr&h \7{/as71)'t'ﬁ RcB?ﬁt)eﬁwgg%oé‘iﬁst@r‘rg P%J%ﬁ'é%‘é' Q@Hcﬁﬁ?rgfed in
vacuo. The redD4I&7nER2, td2] eA6eT75vw28h 20 nL of 20% aqueous sodi um hydr oxi de
followed by 30 nL of nethyl-tert-butyl ether. The 20 mi xture was stirred
for 30 nminutes and then the aqueous | E¥&NPLEI4 extract ed with another 30 niL
of methyl-terf-butyl ethgy. The conbfned orgawH%: ayers were washed wth 40
m. of a saturated gQuegus sodi um chf ori de g0l pbn and dri ed ov

anhydr ous sodi um s After concep \“ i n|j vacuo, ’

oG A0

p-t ol uenesul foni c ponohydrare ( 1.l —equi gs added
with 20 nL of isopropan Ahe sol ut] on was heate:i unti | honogeneous and

then allowed to graduao yocool toro mtenp@roévﬁra with stirring. Wite

P U L S

A A LAA LS —_

Hz, 2H), 7.43-7. 32A(SQ']J“°¢H’ 3'°V?”Q3H'(nden931 catbowllgawmeth)BsteGGSQg(Sé 2 rUme) in1.2
Hz, 4H), 3.30 N(e@‘ﬂ (32H)in BpréSsufetteactor wad gurdedith nitrben fot 5Findtés and EhargedwitdO- 2. 35

m 1 2.08,(d 40. 8,
(140 5, H%ao 139. pdﬁ’%"”f” id ;&’B‘ié‘ﬂ §?m?é§ 'g offEn ﬁgf‘?@% %‘%g?) g“}
(KBr, cm1): 3m® T Plessge Beactor 389 PUrged BiEh NiPGURD ang euaruated fhree Hmesy them925
1606, 1494p 14:;3%ed with¥drodendhd elatOaed thale3imed BatGre chat@ddthe bdmitbwithlhddgenltd 37,

1122, 1087, %7;?%;58%501‘ f@1p%h(387§t§1§§p41£res)8;'§i3m§%§mcaﬁp llgk?\éo fép g mnmﬁ@sag- Cal cd

for C18H21N03
4.26. \WD 02/ 0&BEAgEN PRESSEVBOIEFTERRSE (O -1 8 ASERARPYERtYlY 14atNPﬁﬂﬂﬂeicP”A2¢€rFsaé‘Pm_ 6
3.1.02' ' ] DODEGAesa(wh)s clarGed WRh Ei}dﬁ)dd?(ﬂmdisﬂileﬁﬁre tA50 fisi (ADatkpsphbnes)c Wierdp6 3 1

02' 7 ] dodeca- %gg %’t% r? %Jr ;l%cué’l& ur ot\Mhf rlnfr%'éﬁ)vﬁég"@rﬁ'é%nt%fore fi Iterm?

10- Aza-tricyclo eca- the( 12.
g, 63.9 5 1n”nn|“;’a°€}\%9§""s"t"ﬁ"}’ hFHV'Qﬂ—&%‘r @D%Wﬁ’f_?'”'a’r’ﬁ‘? é'&%&”@%%??é’os"tp?% hat h)
and treated widninegythieditimes with 2sc®Eopgnol 16 Cenrove [Watef.o| Thevesdcentrated sélitigprwagcet i c
an hydr ide ( TFQJ&OI\(&JQ\ &Wdro&%éhdﬁbban@%ﬁﬁ&' With sfoﬂlth@ﬁbLMﬁbtUWg f1enRehonOVer

10 HCI
( 2081 nmlf; ez_nd taﬁjgr Fa ngr OugussBensg eW s d\l{:ﬁﬁlﬁg%ﬁrvﬁ'ﬁi& gmds)allg W%H’llﬂ?g)u%gr“s

CH2Cl 2 (3 x 50ernn3)attaﬁd\f@h@ kYDAt fiean t9ﬂ‘@&’ﬁiu@ theFegctiolaBixiEesasceonsanfieted BN
aqueous HGp (3@cubQGnbline resiR&dt (sdliddiszOived in)etrgnstetat (60 aiLp dndiquencriss wiln 0GR

sol ution (50 m— TE&%S%R, dgf-.é( 30s %ﬁ?ph?{ éﬁfead-ﬁlpr Y Qrﬁgn 9%§'ér%ﬁ wBkHed with kN

diluted wth ag/% ace
saturated aqueous solution of sodium chloride (2 x 125 mL) and dried over anhydrous sodium

sulfate. The organic solution was concentrated in vacuo affording 2,3,4,5-tetrahydro-1,5-

methano-2-oxo-1H-3-benzazepine as a brown solid (4.02 g, 72%). 'H NMR (400 MHz,
25 CDCly):57.33(d, 1H,J=7.6), 7.31 (d, 1H, J=7.6), 7.22 (t, 1H, J = 7.6), 7.18 (t, 1H, J = 7.6),

5.62 (s, 1H), 3.68 (dd, 1H, J = 11.2, 4.1), 3.55 (d, 1H, J = 3.7), 3.43-3.37 (m, 1H), 3.18 (d, 1H,

J = 11.2), 2.52-2.45 (m, 1H), 2.32 (d, 1H, J = 11.2); '*C NMR (100 MHz, CDCls): 5 173.6,

144.7, 144.6, 128.0, 127.7, 123.2, 122.9, 49.3, 47.9, 39.1, 38.4; IR (neat) 3218, 2949, 2872,

1666, 1485, 1459, 1400, 1328, 1303, 1288, 1250, 1215, 1122, 1104, 1045, 1004, 946, 910,
30 756, 730,643,613 cm”.



Silica pad eluted with -3% ethyl acetate/ CH2Cl 2. Concentration afforded a
clear oil which crystallized to give white needles (15.35 g, 60.2 mol,
9499 . (TLC 30% et hyl acetate/ hexanes R, 0.53). "H NMR (400 MHz, CDCI3) 8
7.18 (m A4Hyo odw@843 br d, J = 12.6 Hz, 15 1 H), 3.84 (br ®CTIBO2/DE6 Hz, 1
H), 3.51 (dd, J = 12.6,1.5 Hz, 1 H), 3.21 (br s, 1 H), 3.10 (br s, 1 H,
3.10 (br d, J =12.6 Hz, 1 H), 2.37 (m-2-H, 1.92 (d, J = 10.8 Hz, 1 H).
GCVMs me 255 (M. Mp. 67-68 C
B)1-(4-Nitro-10-aza-tricyclo[6.3.1.02""]dodeca-2(7),3,5-trien- 10-y1)-2,2,2-
trifluoro- ethanone 20 (Based on the nethod described by Coon, C L.
Blucher, WG :; Hll, M E J. Og. G&éMPLEGY3 25 4243.) To a sol ution of
trifluoromethanesul fonic acid (2.4 M, 1xLw mol) in CH2C 2 (10 m)
stirred at 0 Cwas slowy added nitri ¢id (0.58 m, 27.4 mmol) generating
a white precipitate. After 10 @@ resulting mxture was cooled to
-78 Cand treated with

1-(10-aza-tricyclo[6.3.1.02""'] dodeca- 2( 7y 5-trien-10-y1)-2,2,2-trifl uoro-
ethanone (3.5 g, 13.7 25 mml) in CH2CI ® (15 nl) dropw se from an addition
funnel over 5 mnutes. TheyAROMDAOR-0ABBOXILIC AGKD EAHYL ESTER f or 30 mi nut es
then warmed to 0 G fs%ruuc?hlgph'é tho ﬁdecﬁtg%lhggnerfbﬁthﬁﬁe ‘W@a?bonmé”&gluhn&éﬂ a

vigorously stirred ice wer e seﬁar at e‘.{;i n eous
layer ext Pacte® iR M@ ¢ ‘(r!?' (@0 3% ma)r’fe#ws "R PR NPLPY R \R&gg%‘of?fb ned
and washed w trimutd® @nd Bharged3@h 18l % .palEidemcandsrbvedt.00 gah?d® magpandiamnicecihed

wi th saturat e@b AHAROYT 0% Sgldﬂéa%nslqtla(ap'rﬂé-bre%@ fe8&dr(w plitghd Mmen
dried through a cotton %Hat% tand concentra

h t
solidified on"YPEASIHEGY ee lpRs dmpé‘bqggﬁ'ﬂégﬁ%ﬂ%@ad B‘fjarc%aqedg‘ﬁr&e dresy e§ :
crystalline sokford dh8gig dhe FBH) with( [HIOIS0% iptepsurerobbBipsi/ (Bé elmesgheres) @"‘QS) "H

I;II\/:I§7( ?8? WZJ me%’cgﬂ}qzsﬁal&tglzﬂérw hddrs e TeddtoP whl eval;ué‘fad ang &Bge(dbﬁlthsmtroberlrb 4 3
' - r

LT3 6 ke, 1 Hyee s et gt frsgbe e tropgn o Bkt sgeqiboe Brgttalh! o7 o

(br d, J = 2fc6m|s|zamd1m Hipcuowithget(igne! g_nq-soncgﬂrgqng(la vag:o—aff_p(peg Wanolmc}qjﬂ GCVS

Ve 300 (M). OfQRBaRh defer 49 DAY YRNHOLIic 850 Y, 87%). 'H NMR (400 MHz, CD4CN)

4-Ni tro- 10- azgwy%%umgﬁtﬁ D5 7&@25;9 -4 32’85? wem D aehi o), de

1-(4-Nitro-1 aza-tri
0-yl)-2,2,15-t Ri#P(mAH Qal%ﬂﬁ‘n et 213" @)'652%1 0 {5z %FM%H%& {4P-8a2cos
(160 g, 1.21 1881®l1p9.0,n28@] 126801247 3117181.§1. 221810 H2G, 3313 8.8) "*@NMRQE100 Mide; di 8

hours. The m xjg s 6?}%‘9%“%69 12%@ 5,410 2G5S 612, A 33 NQ3AT praict was

extracted with rgani c t h 1 N aqueous HCI
(3 x 20 ni) aﬂm(&Tﬁe”ea&)ﬂa%Way P \Aéé%i wi%ﬁ %iligzé%% ?‘%5\,\4430 nL). The
aqueous |ayer was basified to pH - 10gybb N@2CB(s) and product was
extracted with CH2CI2 (3 x 30 nL). Tﬁ?e&;cr‘gmc | ayer was dried through a

cotton plug and concentra |¢d to an oil. T is was dissolved in methanol and
treated with I N HG

i nf methanol, gance ated to so ds A |ch were 10
recrystal lized franoIJ_EL20 “(_g\‘q p%edluct Whih ers@pl id (73
my, 50%. (TLC 5%
CO,Me

20

10-AZA-TRICYCLO[6.3.1.0°IDODECA-2(7),3,5-TRIENE TOSYLATE
A) 9-Oxo-10-aza-tricyclo[6.3.1 .0*"|dodeca-2(7),3,5-triene
To a solution of 3-aminomethyl-indan-1-carboxylic acid methyl ester (assume 20.0
mmol, 1 equivalent) in 50 mL of methanol was added 3.84 g of sodium tert-butoxide (40.0
25  mmol, 2.0 equivalent). 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 80 mL of ethyl acetate and 40 mL of 5% aqueous solution of sodium bicarbonate.
The aqueous 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



met hanol / CH2Cl 2 (NH3) Rf 0.38). 'H NWMR (400 MHz, DMSO-de) 8 8.21 (s, 1 H),
8.18 (dd, J = 8.0,2.0 Hz, IH, 7.59 (d, J =8.0 Hz, 1H), 3.43 (br s, 2H),
3.28 (m 2H), 3.07 (dd, J = 13.0,13.0 Hz, 2H), 2.24 (m 1 H, 2.08 (d, J =
11.5 Hz, 1 Wp.o248%8¥3 M5 me 205,1 [(M+ 1)') Mp. 265-270 RCT/IBR/ESAVPLE 18
4- AM NO- | 0- AZATRI CYCL( 6. 3. 1. 02. 7 | DODECA-2(7), 3, 5- TRI ENE HYDROCHLORI DE
4-Nitro-10-azatricyclo[6.3.1.02"' 7] dodeca’3(7), 3,5-triene (500 ny, 2.08
mol) was stirred in 1,4-dioxane (40 m-) and treated with saturated
aqueous Na2C3 solution (15 nm.). To this was added di-t-butyl di carbonate
(1.8 g 8.31 mpl). After stirring 18 hours the 20 re@ﬁs gp % ﬁ_gted
with H20 (50 metprial.eRecresialigalioniof the 8glig épp 104nLof3gughe Provigpy whte SsEls

cotton plug and eEpERBTE EE1%D M ourzerads; bi NMRIGD Mg, cm:%anaau(ds Joi | (500

mg, 1.64 mol g I;Org %gévﬁdﬁﬂz h?g?g'Ji?’QH%) 7t1rs?age‘46’\4|zt ), 90284/ C

50 d d d
gpprog?%a?gl y18), éﬁmpheﬂ‘eg)r‘]‘ 1'1) %éﬁf IR W if’h?éa ¢ 'T‘|1I?'9é’r1(§dd tht ough a

Cel i Belgads alnqh 2 ¥, HNESH ke dHi, Qala (6|£ﬁ21 Dirk, (H97C MyR BSWHZT(I’:ID@a)DM (50
, nmo I | e Haly urs
trrﬁen concent r?ﬁs\é%%?ﬂ 14%\501'3%8 é%HE f ez, E%%S e $EIﬁj% ﬁig\ﬁat n ) g%)lﬁv(éc} de)
8 7.38-7.10 R%49)2872, 1666, (#5. $4591490, 1?,292g?°@n1259|4)25° 32881127 11514)1045, 1904, 1)

1H), 1.98 (d, ode, 510} 156 75t% 643, 13 JAnal. GRE!forl HTLBIO1T5T6128] (1N.40; 1) 8.99; Fopnd:

189-192 C. 30 2179

N, 7.99.
N - [ 10- AZATR Emé% 105" | DODECA- 2(7) , 3, 5- TRI EN- 4- YL] - ACETAM DE
HYDROCHLORHDE A)  B) 10-Aza-tricyclo[6.3.1.0*"]dodeca-2(7),3,5-triene tosylate

1- (4- Am no- 10- aza- ®h Eéj’alon R qlofgzox@qg%etﬁﬁc@@%% 03?]5’od€£a' am; 33é3iné/r4e)éa 80 2, 22t r

i fl uoro- ethanone -aza-tri C%
7] dodeca- 2( 7) rr@\osﬂmueaiermnﬂ ryL oQteQamdrPf#ﬁaﬂlwa@sdeé‘t%a b pfesodigmpory! Vdé“’%e
mrol ) under a{sydh@SER0 3GuRRAL) EdliewddAl) saBi addition of AITrrolx bintevrarl tyflugrideé diethyl

at nospher es) a{ﬁga%qgggéwgoﬁ ég%{uﬂmen{ n0§| AL e Q06Rde shibstdedOHE ?eactfoh H)&@E' on WO

02/ 085843 PCTf te and concentrat |9 ords a
yel | ow oi 115( 1 wps §yated tp| 58 “Gfor, R Oemys- ahfetea‘fw Ma% H1§B £o0lpg oGOy empeﬁ “Ni\/g? (400
MHz, CDC1l3) 8abdit®a dfmo rL loh metharl ({dded gropwisdet firgt) mad (Oph25 :['nLpr copcerBatedy 1

|(_Dd’ ? §21(0m &éc!_achlor?fc §<9d (}Ji@atl Jfgs’res%mlg'atg‘a Qiux(fﬂ?l 123%)155 a'h35ea(:tl‘ﬂ1 n’lxtthﬂk wag. 90

N- (10-Tri f1 uor"z?ae%%"{ﬂb @ oo ?’89%‘1":(9 Mt 'BQand &sidug wrp digted with 20, 4 v
)- acet ani de nl(df-200 anvedus Gogiura -hydrpxideciolpived By BOmat: of Tﬂ%teécbalylzfﬂ'yej The
S-trien- lyg0- Ylidard wés sired fof 8/RMhGes and then the aqueous layer was extracted with another 30

mL of methyl-tert-butyl ether. The combined organic layers were washed with 40 mL of a

saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. After

concentrating in vacuo, 1.67 g of p-toluenesulfonic acid monohydrate (8.80 mmol, 1.1
equivalent) was added with 20 mL of isopropanol. The solution was heated until
25 homogeneous and then allowed to gradually cool to room temperature with stirring. White
crystals of the title compound formed and were collected by filtration (2.17 g, 81%). mp: 207-
208 °C; "H NMR (400 MHz, CD3;0D): § 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); 3C NMR (100 MHz, CD;0OD): § 140.8, 140.5,
30 139.1, 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,
1219, 1176, 1160, 1137, 1122, 1087, 1078, 945, 914, 876, 847, 829, 818, 801, 710, 492;
Anal. Calcd for CsH21NO;S: C, 65.23; H, 6.39; N, 4.23; Found: C, 65.05; H, 6.48; N, 4.26.



et hanone (850 ngy, 3.14 nmol) was stirred in CH2CI 2 (5 nL) and treated wth
triethyl amne (0.53 nL, 3.76 mmol) and acetyl chloride (0.23 nm, 3.2
mml) then stirred 18 hours. 10 Standard NaHCO8 work-up yiel ded an oil

whi ch was cwoanmsssgy aphed to provide a clear oil (850 ny,PCENBY2/006@0% et hyl
acet ate/ hexanes Rf 0.28). C N -[10-Azatricyclo[6.3.1.02'7

] dodeca-2(7), 3,5-trien-4-yl]acetam de hy®fhochl oride N-(

10-Tri fl uoroacetyl - |

0-aza-tricyclo[6.3.1.02, 7] dodeca-2(7),3,5-trien-4-yl)-acetamide (100 nyg,
0.32 Mol ) was stirred with Na2CG3 (70 , _0.64 nmol) in methanol (10 nl)
and 15 HO (2 nlL) at 70 C for 18 hour@.‘%&ﬁ_ﬁi xture was concentrated, water
was added and t ReyTHY-PENZATRIGCLOIE T BOT JOODBECA(70,8 BYTRIENEHWRROCHERRIDE gani ¢

{,\g}s’ﬁ; A ﬁ;lfeﬂ} (A %‘Béal'{li ayc%@%els %‘ﬁgoﬁeg?% .Bgtrlgtm;(j]ﬂ%z,ﬁflﬁiﬂ\wﬂ@etﬁﬁisoﬁg c La%/ef
pH - 10 with Na2COB1q-83a-teigyeiolf A3 @i ado0eRae2(BRioriuglee Bydrgehipriasy A3 izc tgalt d'§3 >C<)

20 nl). The ohgf)iwas smialn CRSIdz00anl)( Sbidivasrcaiedf(ae bat)Nng SEHyd wityridine
concent rat ed %%%@I %é)ltrnryﬁ)ofol;guhébmgugro'ﬁt tic ‘éﬁ’@dr@eﬁ%‘f@l@.&ﬁ?ﬂf@kﬂ%mamd

treated with acet at’e , t i

fr om net hanol frEM20 aggtionepplcreers OJHPYigp: ( '?P;*,%r‘]‘gsg TS°L%%I\‘T%%%°‘E§%&%S ' l 1 zed
DVSO- d6) 5 9. Q8uelpss HEI (D0 mB) B thdrayers shibdyated7. Bife gasieous Igfper wais BYracteg wih NH) |
7.38 (d, J = 8, i_ﬁ)]mg)ardcbtze E8ntirfkd orhamic By &t Wk wadhebllwith 3.5R%q(dbus ALY (50 2. 96

gﬂme ??7 221[0(l ﬁﬂmﬁ).lrjzo](? 5P gL %%?é%&@équgéé Hk/g’tgﬂuﬁign 8- Ry Fonis Loittlon waEC M5

6- METHYL- 5- THIdAed7thrbBghDd Aaltet BTGRAGY GlLGidowith . ~B%0hyl ereaip @F fittyadahroes ¢ nsh | 3, 6, 8
I-\I- IE-(I)_R'_?_‘ENE HYL B WY ~3% ethyl acetate/CH,Cl,. Concentration afforded a clear oil which
Ctrien-deyl) O SBlAC i Yava L DR ReldidsYRRL & So'z Hmol] SRR CALE( S0 ety
N- (10- Tri f | uoraetetehgpands0R,858)- {H NYR 40O NHZB CRCRS 7.18 (m, 4H), 4.29 (br d, J = 12.6 Hz,
Z] gogieg?;l%%% H@@ﬁgﬁ]#&m?ﬁ@f@ 881 ct?i. J £856,104z, PH)7 2.211TB0ks) 1HBEH0 (br s,

, 4- - -1,.3-di -2, .4- di tan)gﬁ- [ '
(Lawesson's réﬁ%eﬁtu)(g%/ﬁ.‘]f bz,.s ngg'}%’?él(fn \?\Hefg'g?:gﬂgi-ne' ‘%’ﬁl]‘?'&%ée’"%%sm
and brought tdM')MplanesGr 1.5 hours. After cooling the reaction was worked
up with ethyl acet @) e{£RirstdEbRdricya6(s.8a108"dsaEia@R7)S(8H ttidn- 10)-2Ttwtrifuogani ¢ | ayer
was dried (Na2§04§[ fiTtered, concentrated and 35 chronmat ographed on Silica
gel to produc ct (410 ng, 44% . (50%ethyl _acet atg/ h xgnes % 0. 38)
WD 02/ 0858203 PCT/ | ERmse 06 6e methpd gpsabagyryqon, C.'L.; Blucher, W.G.; Hil, M. €. J. Org.

5-thia-7, 13- di ¢xent €476 228y 6143]) oI dolutich & Grififorshetsaeaderasd( (26)mI313F, Bmelkinr aene

hydr ochl ori de él'h 0l N .
. Hﬁt 1Fstift %atmc s slowly added nit d (0.58 ml, 27.4 mmol) generatin
2,2,2-trifluoro-N 8Xf?'|lf= Uor ot by 0acet yi < 10- az: ( rmol) g ga

tricyclof 6. 3, 1W't*}2V‘]BE!'EJ&?&%éf‘?ﬂ?%”,"*o“feé-“%er'?‘?téﬁil-"&%@f“?e-z‘??ﬁ°821'8de Al qeM s WY, 1. 05
mol) was 5 di-geatanecyciols.Imed’fieaveta-Z(MB, ign- -2 NR-KAGFP-¢t5aere 3 2k Bdded to
pot assi um feer rhaYRARICHLC, (15 mi) dropwise from an addition funnel over 5 minutes. The reaction was
stirred at -78 °C for 30 minutes then warmed to 0 °C for 1 hour. The reaction mixture was
poured into a vigorously stirred ice (100 g). The layers were separated 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
30 (20 mL) and H,O (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
crystalline solid (3.2 g, 78%). (TLC 30% ethyl acetate/hexanes Rf 0.23). '"H NMR (400 MHz,
CDCly) 58.12 (brd, J = 8.0 Hz, 1H), 8.08 (br s, 1H), 7.37 (brd, J = 8.0 Hz, 1H), 4.38 (brd,d=
12.6 Hz, 1H), 3.94 (br d, J = 12.6 Hz, 1H), 3.59 (br d, J = 12.6 Hz, 1H), 3.43-3.35 (m, 2H),
35  3.18 (brd, J = 12.6 Hz, 1H), 2.48 (m, 1H), 2.07 (d, J = 10.8 Hz, 1H). GCMS m/e 300 (M*).




(K3Fe(CN)e) (1.72 g, 5.23 mmol ) in H20 (10 nL). This m xture was warned to
60 C for 1.5 hours, cooled, concentrated and worked up with ethyl
acetate/H20. This material was stirred in dioxane (20 m-) and treated
with H20 (5%ormRpssssd Na2CO8 to achieve pH 10. To this was PCAABEA0E0- t - but yl
di carbon ate (436 ng, 2.0 mvl) and the m xture was stirred for 18 hours.
The 10 reaction was concentrated, treate®with H2O and extracted with
CH2Cl 2. The product was chronat ographed (Silica 30% et hyl acetate/ hexanes
Rr0.41) to yield an oil (100 ng). The above product was treated with 3N
HCl /et hyl acetate (3 m_) and warrred tp, reflux for - nutes then
concentrated to a Shi-NioPrezaicygls. dpdagadl P pyepe MYEosNBtd®y 1 nes) .
These solids were m(ssmbv@dzal-tmyelo[ﬂnmoﬁﬁuvdmm(mﬁ 5drﬁenﬂ"@tvh§r2d trifiugem sat ur at ed

with 15 Et20 ?&gnoﬁb'({a"z% thﬁm{oﬁ@Hé §t|n@9wHWN$2§OQ(1B§Fr@| | 2NRAMBPWIRIinaNEI3
col | ected by trat|

NH), 7.65 (s, ™)@y HS. (321 tgt 70 1C fo 18 lﬁuﬁ,—) 'Il(ﬂsim Wr& wmonc%\trgtgys\nfrﬁter 2%3 add%d
2H), 3.02 {5m aﬁtH)he rod@t was eBtdpted Mith TH A 1Thpi)orgapiciayef avas pexteacted, \@th Hy, 1
APCl M5 g2y (MM m%alm bR tay R HB Wt CHEARRIZE ). PHR sueous

H).
5-DINI TRO- 1 O AZA- TRI.C 7

1- (4, 5-Dinit réayi'd”aézbés'%a%% |"6‘{ iftENaEE T%Bi?ec"}awii %"Igé‘gwl\lﬁ’ iz x -2, 2,
2-trifluoro- eihaTrermegahBiayerdvasdriechbropgit mwom@mndtyeepewatweﬁn ofc.Thip | Was

Bl ucher, W Gdcss&ﬂ.‘eh'n mé\tﬁana and trea@ogmth 1RIHDMN methéro!, cdfcentfialéd3o sbfias wisith were

addi ti onal reI at e e bl ,

H: Irie, ' ; gH r’r%lmet anol%;r{a %rd%@dé&?gigg@m gon (@ﬂgz 5§‘2 éﬁ.@ ésol utl on
of trifluor onmeltfand/@bllz@ow'b) Ri§i38). (H OMR (A90 Mgp DMEGmbE §.21 (5. &S (ddse i )
stirred at 0 @GgwéHs! Ay Ysélq'diejd- ralotm G4 (b1, 2HY3.284R0 28), BTl (ud, J =

generating a t r

1-(10-aza-tri \(,:)@ 1310€P3£ﬁ %%4(%1\] ﬁ"c)bfé:éaﬁzj( %@%%flﬁ%ﬁ %m/e 2)053[(5”1)”“
trifluoro-eth@8®AWC50 g, 196 nmmmol) in CH2CI 2 (300 M) was added dropwi se
froman addition 30 funnel over 30 m 'ghe reaction was stirred at 0 C
for 2.5 ho¥rs and then stlrred at rog\gé—'ﬁeﬁgperature for 24 hours The
reaction mi xtur e-AMINOHO1ZE 0§ RENE HLQRRIDED O (500

m) and ice (400 9)4 N.t?&ﬂtb elzawe,m[swarcﬁﬁmaaermm tam t4ve mgue(DBSmhaJyeﬁas back
extracted wt h é d%séﬁ'\e r{?? mL)[I%n}i treatﬁﬁw% %%J?étgd Lcﬁ%&f MO &m&mﬁg nﬁ?d

washed with
re-extracted vUiOt th's maz@ldged( di-toutyidicarpgnpte $§ a3 loMEati cf‘ﬂPhﬁ‘éﬁ'"g\/\H’shWned
and washedowi trBachit wdsateatdd ath R0 ssoNabICEraced with OHC(.20@ 30mhL), dxiadl thrgh @200

Triturati on witlo AR aRerRRETR X%Vh%éﬁgésﬂﬁéé‘”‘/??tﬁﬁ.igo %gh 0z yh gh vere

filtered and dri ed %@ZP%S‘SA?&G‘?’W?')BU Bewesd '%g’ethg?'é fRAsH W 7%
The not her | i quesPdi@ag~50hmg)rend ghyemigethtedo ugdey ea chydragili talnenselieral (@5 gpsi.f o a

EZBS' M(zlfz 56.0 é}pr@ﬁ%at&% atn‘c;gbﬁreis)%’ ¢hby! Tﬁ&%tx@hﬂ‘léﬁam&@@ﬁ\rdabh @.c3fg padtIVR

46 (s,

‘concentrated to a clear oil (397 mg, 88%).

This oil (50 mg, 0.18 mmol) was stirred in 3N HCI in ethyl acetate (3 mL) for 2 hours
then concentrated to a white solid (25 mg, 56%). 'H NMR (400 MHz, DMSO-dg) § 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).
APCIMS m/e 175.1 [(M + 1)'] M.p. 189-192°C.

30 EXAMPLE 19
N'-[10-AZATRICYCLO[6.3.1.0*"IDODECA-2(7).3,5-TRIEN-4-YL]-
ACETAMIDE HYDROCHLORIDE
A) 1-(4-Amino-10-aza-tricyclo{6.3.1 0%"1dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-

ethanone

35 Hydrogenation of  1-(4-nitro-10-aza-tricyclo[6.3.1 .0%")dodeca-2(7),3,5-trien-10-yl)-
2,2,2-trifluoro-ethanone (2.0 g, 6.66 mmol) under a hydrogen atmosphere (40 psi, or
approximately 2.7 atmospheres) and 10%Pd/C (200 mg) in methanol over 1.5 hours, filtration




br d, J = 13.0 Hz, 1 H), 3.98
Hz, 1 H), 3.49 (br s, 1 H),
H, 2.53 5 (m 1 H, 2. 14 (d,

CDCI3) 8 7.77 (s, | H), 7.75 (s, 1 H), 4.39 (
(br d, J =13.0 Hz, 1 H, 3.65 (d, J = 13.0
44 (br s, 1 H, 3.24 (br d, J =12.6 Hz, 1
= 11 5 szo]ozh&ssuGClVS W 345 (M). B) PCT/IB02/00660

5-Di 6itro-10-aza-tricyclo[6.3.1.02, 7] dodeca-2(7),3,5-triene
1-(4,5-Dinitro-10-aza-tricycl o[ 6. 3. 1. 02-%8-dodeca-2(7), 3,5-trien-10-yl)-2, 2,
2-trifluoro- ethanone (3.7 g, 10.7 mmol) and Na2C33 (2.3 g, 21.4 mmol) were
(r:]onbi ned in nethanol (50 nL) and H20 (20 m-) then warmed to reflux for 18
ours. The reaction was cool ed, 10 concentra ed, and
extract ed wit frogsipeslie T’SCQ“CSWE‘H‘L")aHPrHéﬁV?J'PWQH Wi )O(H'B(ﬁgéj o ethy taf%ﬁe FH8%° After
concent rat i ong, ¢.3w. 'HOIRI weo Waz, CDCTIg) 38190 gnarH)eels4 br pr tl)i &1 (om ok 4261(inds.

(1.9 0. 719 )Tk, oA ;fs?gm' LWQ%%N’%N&BQ?SHIB@) RS M

3.
J
4,

cDCI 3) 8 7.69

(m 1 H, 2.08CM§me2% (W), o . GOMVS V‘é249(M) 15 EXAI\/PLE22

6- METHYL- 75 PRCPYL B), N-(10-Frifial TEI-'EA 9.13*dobéra B&:tden-4BHNT AD
ECA-2(10), 3, 5,837 TRAENE HYDROCHLORI DE A) 4

5-Di nitro-10- - |l o[6.3.1.02,7

acid tert butyl estr r;(pOLO az% tncygo[é3]Idp’%%&&a%%?)%"étnen 10- yl)ggez tlllﬂ(aor%ar boxylic
4, 5- Di ni t r 0- 1@tharibae (85D erge B.of 6rrdl) wad RirfEl doCieCh-(2 (F) @) Beatedivéth driethfllandng, 7. 6

mol ) was é&d g2efiL] 5‘7611 ?L,og Q?&atﬂ:@tyl( é rfGL)(o 84 Ghil raQaFnﬁ{él)meInhstﬁra& uBane&!

aqueous Na2 utro ut [ bonat e

(3.31 g, 18. 25}?ﬁ?ﬁ'§ Na'ﬁ?aé'rw”é‘fﬂ *?"i’eﬁga“é’t‘ H’h‘ﬁ’? ¥ey ﬁ%maﬁ%"aé’{‘e%‘r? R/'\%"}s{’et %% g'g Wit h
H20O ( 50 nl) ¢8%d mex87%acbek ety etetaie/hgxenesed adle (4 X 25 m), dried (Na2SO4),
EI | tered, concentrg &z, ochlbrid® g, 71%) .
TLC 25 30% et hyl BHC CDClI 3) 5
777 (brs. 14, B 1 tﬂ%? %'des 39 %br
s, 1H, 3 27 ({0B1mgs 0.32 mpdpl) was Stred with NagQPs (7. M@ O(Grhmmq'mmz aeR [0 ML) iapd 2. 02

(d, J = 1]150 H%O(zjmﬁ)at 7@90 for 18 hours. The mixture was concentrated, water was added and the

4, 5- Di am no- | Ovﬁuczlgl%%%;x rééeé) b gfhyil‘ adfate’ ]'H\g%?é‘aﬁlc?agzgwa%’&ﬁécwd%ﬁ 14 Qgeanboxylic

acid tert-buf
4, 5-Di ni tro- | ®iChBax 20 ne)yant dlecrciclavgnwasherbyidicathy ptate (Z5x 8¢ MEh " IS Boxyl i ¢
acid tert- butakr vesbesifiedlo H 10 vith 44,00¥18) antvareduty dasogeraaddedthietnylasetaterid|

under a H2 at p#?.grﬁ'l (oggéﬂlg%yer wagrdn@oo(%dmﬁ*\ m&@l(ﬁfaz%g}m%mﬁt@@d tOYEEil.

109%Pd/ C (100 nioN &S{Lgae%aﬂ%d@)”( NH3)

ours then f | e t
concent r at¥@d t'BS\FAl¢E ¥e F'&%""’(’i Ingrpetgano B'Cf{;/f eat?#f% g
R 0.14). 35 Cpncentiddtdtapd rebrydtallized from methanoI/Etzo to provide a solid (40 mg, 50%). 'H NMR
13-triazatetr %ﬁ)\é%kﬂ[ 8M§ojdr)(%% o8 Qs, Qé}ﬁ]o@?d?‘hﬁdﬂ?@*e%((iqm 3. 56,(1&.:1 Qty, 285 e, 13-

Chenar a6, °F b o oo £2bSp i s PR B R 70 70000 9

1897.) 1.96 (d, J = 10.5 Hz, 1H). APCI MS mle 217.2 [(M + 1)"). M.p. 225-230 °C.

25 EXAMPLE 20
6-METHYL-5-THIA-7,13-DIAZATETRACYCLO[9.3.1.0*'°.0* PENTADECA-2(10),3.6,8-
TETRAENE HYDROCHLORIDE
A) N-(10-Trifluorothioacetyl-10-aza-tricyclo[6.3.1 .0*"1dodeca-2(7),3,5 -trien-4-yl)-

thioacetamide

30 N-(10-Trifluoroacetyl-10-aza-tricyclo[6.3.1 .0*"|dodeca-2(7),3,5-trien-4-yl)-acetamide
(850 mg, 2.72 mmol) and 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide
(Lawesson's reagent) (1.1 g, 2.72 mmol) were combined in toluene {10 mL) and brought to
reflux for 1.5 hours. After cooling the reaction was worked up with ethyl acetate/saturated
aqueous NaHCO; solution. The organic layer was dried (Na;SQ,), filtered, concentrated and

35 chromatographed on Silica gel to produce product (410 mg, 44%) (50% ethyl
acetate/hexanes Ry 0.38)



WO 02/ 085843 PCT/ |1 BO2/ 00660 -59 4, 5-Di am no-|
0-aza-tricycto[6.3.1.02' 7] dodeca-2(7), 3,5-triene-10-carboxylic acid tert-
butyl ester (700 ng, 2.42 mmol) was dissolved in ethanol (10 nL) and acetic
aci d (HOAc)wplb2/09d8)3 and treated with 1-ethoxyethyl enenal orRE1VIBA3/00660( 329 ny,
2.42 mmol ). The resulting mxture was warned to 60 C and stirred 18 hours.
The reaction was cool ed, concentrated 5-%fteated with H20 and sat urat ed
aqueous Na2CO3 solution and extracted with ethyl acetate (3 x 50 nL),
dried (Na2SO4). After filtration and concentration, the residue was
chromat ographed to provide brown solids (247

nmet hanol / CH2Cl
6- Met hyl - 7- pr

L4309 . (TLC 5%
2 ( [\pm -Medpyl- sm@ma dlanatetracyclo[g 3.1 Oqg.o"%per{?adecge(1%).3.6,%-tetraene

g@dchﬁnc% 13-triazat etracycl 0[ 9. 3.1.02" 10. 04' 8] pent adeca- 2

3,5,8- 10 tetraenes ,:‘IB 3 car wl iC q)gl d terztz-ptqﬁu\bo,@,%Q,rﬂu(,,ggroa&wnqi@ bdz0n

see; Pil arski,

B.

triazat et racy(‘ﬂclﬂ"@s %1 q" %2"%6‘26&3 QT"eBéH{)é{'EPaé‘E’%{“% 163 03 "@9 81Pgt P‘Qogné"af
3-car boxyl BC @sédet @ inethartoy {10 negtaad 1§ BAOHYS nll) 267 added It) patessiumtferriexedide n 50%

aqueous NaCH ?,?Eg(ghgw {éﬂ%rﬁ—z\; AR i PM%);'J(OJmL) Mehis Wik@lRe WaLREREd W 60PC for 1.5

1-i odopr opane

321
2 hours then &88h&eoled F@&?’E@teﬁf%‘”’%{% Ir’f‘&s?h ?W‘ aﬁﬁt?tgﬁ Wﬁ @?tﬁ'ﬁwgscgé{{"e e.

t hen

(10),
s,

C for
The

organi ¢ | ayelin daanenas mbpandittebtedRi® 1.8 (6¢ mksandNaeGDsde pabigve N&ZQSCYF) thispjap t er ed
and concentr a%@&kdtdpt-@fym%#bona&@@smg. 20 AR Fale)mixt(rd Wes SiteaRi IRty GhgCl 2

(NH3) Rf o

15)
6- Met hyl - 79pr 6?5%'3”5”3? oprgepirated, treated Wi a0 POV Y e ]Tg)‘e RIqdRd5s )
3, 5, 8- t et r aemroimyidgrertiet (Jilicel 80%2 ethy! acetate/hexanes Rt 0.41) to yield an oil (100 mg).

g g/Ets hyl -7-propyl - gne aso?:e tprddaaaraettr@aewltmbﬁ REIth{ Zicdtate Q8 rl]) pemmdma:elz

tetraen o t ,

di ssol ved In é% ﬁ??f efnﬁu é‘grétco cgm%% ?T?_%)%%&h% m%EéQegero w'@&?éh%
The m xture wdigedodhess, 50"Q§df¢{?e¢ﬁsl°ﬁ?‘b'ﬂ a reipigum; agpunt ot Eehpnol Hiea safprated yif
filtered tg pr Ol #9 shrrethi the rssulnhgdwﬁ.%ssrmmn%&@aer ik caNBARA( BOMtraibiz (40 DASO- d6)

8 9.56 (s,
2H), 3.48 (m

2.15 (d, J = NH).®B.36Hm, 2&»1;*21(@.52%@022@ 2Hp 238 (5, A1) 3

124 3&@(4 ﬂ;}kﬂ-lz‘_gmggdﬂg'é E](s.iﬁb %%7;-;57 B%H% 1H) 7%% @511(

(MMHD. é‘i%’ 15(30&

EXAVPLE 23 5, 21113 A AT ZRAQUCE @[, B1.p3183-32°4.0. 04" 8] -
PENTADECA. 2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE 30 A) 5,7

13-Triazatetracycl o[ 9.3.1. 02'10 04. SEXMPRRIca-2(10), 3,5, 8-tetraene- 13-

car boxyl i gpaci

Chenard, B. L.;

1897.)

d tertauwinrresbAZATREYOLOBH. £.0’°DODESAR(7), S6JRIENECI N, B.

MBGO 14.5-Dinitrs10-a5eRdybiofia. 1221 d b LN AN Oerd=Rf-fi)-2 22 BRuort 4

4, 5-Di am no- 1@&h#penet ri cycl o[ 6. 3. 1. 02, 7] dodeca-2(7), 3, 5-tri ene-10-carbo
acid tert- butyl egB#ed odthe ngsthod. ddﬁcrmmh)Cowas‘.: dli; Bsohered. Gn Hit MaBol. @ra0

and HOAc (1 mg,.andedal 88t LMA3 For an additional related example of dinitration see: Tanida, H.;

25

30

35

Ishitobl, H.; Irie, T.; Tsushima, T. J. Am. Chem. Soc. 1969, 91, 4512.)

To a solution of trifluoromethanesulfonic acid (79.8 mi, 902.1 mmol) in CHzCl, (550
ml) stirred at 0 °C was slowly added nitric acid (19.1 ml, 450.9 mmol) generating a white
precipitate. After 10 minutes, 1-(10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-y1)-2,2,2-
triflucro-ethanone (50 g, 196 mmol) in CH,Cl, (300 ml) was added dropwise from an addition
funnel over 30 minutes. The reaction was stirred at 0 °C for 2.5 hours and then stirred at
room temperature for 24 hours. The reaction mixture was poured into a vigorously stirred
mixture of H,O (500 ml) and ice (400 g). The layers were separated and the aqueous layer
back extracted with CH,Cl, (3 x 300 ml). The organic layer was combined and washed with
H,O (3 x 300 ml). The combined aqueous layers were re-extracted with CHzCl; (2 x 100 ml).
The organic layer was combined and washed with saturated aqueous NaHCO; solution (200
mL) and H,O (200 mL) then dried through a cotton plug and concentrated to solids.
Trituration with ethyl acetate/hexanes produced off white solids which were filtered and dried

(10),

(10),
) was
hour .

rn

E.:

xylic
)



35 with ethoxynet hyl enemal ononitrile (421 nmg, 3.45 mmol). The resulting

m xture 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
extract ed wwiohozesdsyd acetate (3 x 50 nlL), then dried WO 0RWEBBUB660

PCT/ 1 B02/ 00660 -60 (Na2SO4). After filtration and concentration, the

resi due was chromat ographed to provide -8 -own solids (580 ng, 56% . (TLC 5%
met hanol / CH2Cl 2 (NH3) Rr 0.28) B) 5,7,13-triazatetracyclo[9.3.1.02"'10. 04

e] pent edeca-2(10), 3,5,8-tetraene hydrochloride 5

5,7,13-Triazatetracycl o[ 9. 3. 1. 02, 10. 04. 8] pent adeca- 2(10% traene- 13-
carboxylic ati® f&rpmeutih Bereqthepiauorwinramatporaghedia ope af éadétt?ﬁ% 38/ by
the nethods desanétherss.ng E2EWIP(TEC ZBE. ethyHaddidie/{edD®s RH2.29)DRIOYMR (BOMHZ s, 1
Z')2’57HS7 (s, %5&5)@%% 1%)7%152"%) 4?9%031(51 13] HZ 11-6 35.)8'2'Bnd %H)mo?r-lzli“H)( dzoé :
[(M+ 1) ] |vp1§5 (d>2503@ HZW)E%MJLE %M‘*ME‘HA?EL@?? (b’?sJ TF&P%ZK E'I*Rg%%/c LO
[9.3.1.02' 5 0(@4:—&]214(PEHHA®E€APQ(G£EJ\)S a/o&m(M*ETRAENE HYDROCHL ORI DE

Utilizing the net hg 55 8 %3 (7)3,50riehe-
triazatetracyclo[9 e eyﬁ) #@%'E%glﬁ car boxy
reaction wi t heihettoad hgne.7frond cane a0, ape.1 dotmawes carbinedirnyeeihang! (@<anpl e

lic acid tert-butyf-@a8inkedEpzai

5254 ' SH NVR (ﬁg_? Wzgo I?;!‘)Cp)'nL?’thgn rn(léi to reh’@x fon71g110&r§ Th@ rlé&ohor?v@? cbSed, % ;') ,
Hz, 2H) 19 380NcRAla deea{% Wi He‘g ‘g é"”a‘i‘id ‘5‘%\@'2 ( A‘?—%‘“eﬂ/é 25 ‘“?]%4; 2 [(M

+ 1)° ] . 20 EXAabdieh plug 5 Ater dENceMLatidhn, helredu® WRb Am;m?gtrwqurovlde brown solids.

o o i e

e] pent adeca Z(Tb)“?,(hf)sez"i)é’t"é He‘ §%Za? g(%?"b Hk 287 {%d £ Stylmés?%hrﬂswas
converted to tne24%(MNe conpound by the nethods described 25 in Exanple

22E. 'H NMVR (400 MHz, DVBO-de) 3 9.40 _(br m_NH), 7.77 (br m NH), 7.70 (s,
1H), 3.44%®m 2H), 330(m 2H) , 305—’@!;@—4 11.0 , 2.79 (s,
3H), 2.23 (m 1H), 2.6INMETHYY;7-RRCPYL®,73I3FIRIAZATE)RA (M. EXAMPLE

26 30 6, 7- DI METHYL- 5, 7, lae\iRbACABRORAY ERLANE rRAtE]

gsgf\l[)ggﬁ_ |2|(,]ng( a?rpSL? £ J;),Irzmltrc{)g L\a"g:a LQH-Q 0. [!'.é'_’gid(%%c& 75,&,%—“@9& J]garbrcrn%[/hgoagl% tert-

triazatetracyduy(estes. 1. 02 10. 04 e] pent adeca- 2(10), 3, 5, 8-t et raene- 13- car boxy
lic acid tgrt-butyly s pinitro-10-aza-tricyclo[6.3.1.0*")dodeca-2(7),3,5-triene, (1.9 g, 7.6 mmol) was

stirred in 1,4-dioxane (75 mL) and treated with saturated aqueous Na,CQOj; solution (10 mL).
To this was added di-t-butyldicarbonate (3.31 g, 156.2 mmol). After stirring 6 hours the
reaction was treated with H,O ( 50 mL) and extracted with ethyl acetate (4 x 25 mL), dried
(Na;S0,), filtered, concentrated and chromatographed to provide product (1.9 g, 71%). (TLC

25  30% ethyl acetate/hexanes (NH;) Ry 0.58). 'H NMR (400 MHz, CDCl3) 8 7.77 (br s, 1H), 7.72
(br's, 1H), 4.08 (m, 1H), 3.92 (m, 1H), 3.39 (br s, 1H), 3.27 (br s, 1H), 3.25 (m, 1H), 3.18 (m,
1H), 2.46 (m, 1H), 2.02 (d, J = 11.0 Hz, 1H).

8) 4,5-Diamino-10-aza-tricyclo[6.3.1 .02'7]dodeca-2(7).3.5-triene-10-carboxylic acid

tert-butyl ester

30 4.5-Dinitro-10-aza-tricyc|o[6.3.1.02'7]dodeca-2(7).3,5-triene-1O-carboxylic acid tert-
butyl ester (1.9 g, 5.44 mmol) was hydrogenated in methanol under a H; atmosphere (45 psi,
or approximately 3 atmospheres) over 10%Pd/C (100 mg) for 1.5 hours then fitered through a
Celite pad and concentrated to white solids (1.57 g, 100%). (TLC 5% methanol/CH,Cl, {(NHa)
R 0.14). '

35 C) 6:Methyl-5,7,13-triazatetracyclo[9.3.1.0>'°.0**|pentadeca-2(10),3,6,8-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.)




ester was converted to the title conpound by reaction w th iodonethane
foll owed by 35 deprotection as described in Exanple 22E. '"H NWMR (400 MHz,
DMSO-de) 3 9.52 (s, NH), 7.84 (s, 1 H, 7.82 (br m NH), 7.72 (s, 1 H),
3.90 (s, 3Hvp3ogB4  m 2H), 3.28 (m 2H), 3.04 (m WO 02/ PEFFRB/00660
PCT/ | BO2/ 00660 -61 2H), 2.82 (s, 3H), 2.23 (m 1 H), 2.12 (d, J = 11.0 Hz,
| H. APCI MS W 228.2 [(M+ 1)+]. M p.-5925-230 C. 5 EXAMPLE 27

7- PROPYL- 5, 7, 13- TRI AZATETRACYCLO 9. 3. 1. 02' 10. 0" -

PENTADECA- 2( 10), 3, 5, 8- TETRAENE HYDROCHLORI DE Ui li zi ng the net hods
described in Exanple 22D, 5,7,13 . . . .
triazatetracycl of 9%B0EMoI8-agririaycioli A LY deofesr 33 Sirignen Graptoniic dciftetts oy |
i c acid tert - butylyekter (231 mg, 24RSnroaywesdiseaiver in ¢theaolt (1@ Mb) angragefigradid PyOr@ fict i on

ith iod ' loRbhi | basl ol weE. ' H
\II\IMIVR (LSOOWPWB&%% &%Qat@yfth@%(@lk%aloﬂ& e (98Sme] Pesl mioEXREPERIRE

[ 52 (s 1 H,.10 9.45 (br._s, NH). .7.97 1H,
7.85 (s, 1 H) murgwag ?"“ﬁ?g “Ni%"?: %F’zfé’?drﬂaj’?ﬁbs; %’f '%@"?“rn"’vasz%°fed3‘?°§%”’”('%ﬁ%’ oH) |
3.08 (m 2B, tr@at@BwithrH.Olarh sat@ated aqueousNazCQslsoidtitazand priyacted with ethhacetpfp (3 0. 93
(m 3H . APCl 3¢ Ré? dded (14,904.) +huter Mithationl é8d lobdceRlrdligniDine ) resi@éANEL.E 28
,75535 U?E%&h%o%@?@égﬂ%‘ow 2ois ?2'49 %g.%%%‘?.“(ﬂ?d 5% rRthaFNEAECRKS RO
4- Butyl am no- 828l. tro- 10-aza-tricycl o[ 6. 3.1.0' 7] dodeca-2(7), 3,5-tri ene-10-ca
rboxylic acid terpydmMbit)i-795dpLs 1 FtFiaza@ishytib[9.03 0> 8 6¥peteden ) 3.8D. ;
grziu;ls)haw, 0 BroenseraShibsylicacid tertbutyl 2419S. W J. Tetrahedron Lett. 1995, 36,
4, 5-Di ni t ro- 10- azatFor fangiiens| BeaPirsiip B 74iRingeAra- &ery 1983 1978 e fiMe-% a1 hoxyl i ¢
acid "tert- 2Giddstbtyabycesd®1.0YS0Opempdeda-24 D) 81818HStrarnet Sedthrixylicaracide t¢rtbut? i,
14.3 mol ) V"ere?:ﬁP(‘ggﬁ%{tﬁfkﬂnﬁ}nonTﬂg ggéem 50% 3 Losd Néd#éblﬁom%L and BRISBI(xt ur e

was diluted w acet at'e mi%’ﬁand vvasBeg'va tr 3 X t39 m -)
then dried (NABSHE) treated vith ! dogoprapene (h¥%l O2258MPd: S Bixfure WasWemeq ©© 4 s
passed t hrigughc dor3iHoure ahepadooléd, treated with HiPnand@xirastaghweéth [ethybadelats. | Thp wrdenices

eluting wth g&%wa%%ww%ﬁ%%WF‘Mﬁdrfeﬁ Q@g}. fikeréd adddheenPA84 to a4 2 B)
4- But yl am no-5-am no-1 O- ?za-t [ CX% 0[8._'%] NQ?R J%S)deca- 2(7),3,5-triene-10-
carboxyl i ¢ aci(® PeLE5hupmeY. (H& Yp methancl/CH,CL, (NH) Rr6.15).
4- But yi ami no- 5- ni t Eps-WethpsTeprapy Gk (3-fzeteRacyclof9 37 .0%.0**pentadeca-2(10).3,5.8-
] dodeca- 2( 7), 3at2eid HyE0&HoHds Car boxylic acid tert-butyl ester (460 ng, 1.27
mol ) was trea‘r‘d_ﬁe ; fanm)ni rmat e a0 b8, Lo 400D i
10%d( OH) 2Pc (50 ﬂ]’('ﬁ%’?’??'é{ﬁg'}1g'?'f%{?‘?ﬁa9%°%§%d{%r o"lué%‘i”‘at"o re(%q)'g';%'%for 1 hour
then 30 filt erelthendnidecnatiaxyic eeld itariebuprhestern@0 AwnlaR MaRyves irgoled|in 38 Ridr e
treated with saylbétsid (5 mL) and warmed to 100 °C for 1/2 hour. The mixture was cooled,

concentrated, slurried in ethyl acetate, and filtered to provide a white solid (25 mg, 34%). H

NMR (400 MHz, DMSOQ-dg) 8 9.56 (s, NH), 7.91 (s, 1H), 7.83 (br m, NH), 7.74 (s, 1H), 4.38

25  (m, 2H), 3.48 (m, 2H), 3.32 (m, 2H), 3.10 (m, 2H), 2.87 (s, 3H), 2.28 (m, 1H), 2.15 (d,d=11.0

Hz, 1H) 1.85 (m, 2H), 0.97 (m, 3H). M.p. 147-150 °C.

®

EXAMPLE 23
5,7,13-TRIAZATETRACYCLO[9.3.1.0%1°.0*%-
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE
30 A) 5,7,13-Triazatetracyclo[9.3.1.0*'°.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 Left, 1993, 34, 1897.)
4,5-Diamino-10-aza-tricyclof6.3.1.0%"]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
35  with ethoxymethylenemalononitrile (421 mg, 3.45 mmol). The resulting mixiure was warmed
to 60 °C and stirred 18 hours. The reaction was cooled, concentrated treated with H,O and
saturated aqueous Na,COQj; solution and extracted with ethyl acetate (3 x 50 mL), then dried




aqueous Na2CO3 sol ution, extracted with CH2Cl2 (3 x 30 nL) and dried by
filtration through a cotton plug to give an oil (440 ng, 100%. O
7-Butyl-5,7,13-triazatetracyclo[9.3.1.0""'.04" e] pent adeca-2(10), 3,5, 8-tetrae
ne-1 3- car bexykicgsseci d tert-butyl ester 35 PCT/IB02/00660

4- But yi am no- 5- am no- 10-aza-tricyclo[6.3. 1. 02

7] dodeca-2(7),3,5-triene-10-carboxylic -8id tert-butyl ester (440 ng, 1.27
mol ) was dissolved in ethanol (20 m-) and HOAc (2 m-) and treated with
et hoxynet hyl enemal ononitrile (186 ng, 1.52 nmml). The resulting m xture WO
02/ 085843 PCT/1B02/ 00660 -62 was warned to 60 C and stirred 91143 hour.s. The
reaction was NFePQ@, ARerltetn B erancentralion. dbe reRidte, Wap BRI aNed 1 B8 Sueous
Na2CCO3 sol ut i priawh baits G880 maGBBl (TUC 8% méthgrol/GidCL #iHd) RD.28) 50 nl) and dried
(Na2SO4) . After fibfEhd00, Rt cRRSAME A RMaddBR(10ES5,84ralRS

chromat ographed to0 . provide a yeltow oil. (400 ng, 89% . (ILC 5%
net hano|/CHch¥£L<(EBJ&@)E Rf 0.70). 5 D) 7-Butyl-5,7

13-tri azat 8t racycl 8f.93-JridkatePacgclo[®3 1 B} 'pe'fipentedsce-2( AG)5, &tewaepe &earbrxmis

gyar ?Clhl gr |7 digcictj tert-butytl etster was lconv%rted to the titleocorrlwlpound by thedmethodzs degcribed 5in 8.t ot
-Butyl-5,7,13-tri azatetracyc . 3. ; : e ca- -tetr
aene- 13- car bgmﬁ'eczzgc?"ﬂrwﬁ%fog%?y& i@%?%ﬂ,ﬁ%% n@eﬁﬂb’ga (@rsf%%). %‘Pﬁde‘j
conpound by t ka2seizhar)s3.deecd F 28 Hzi 2H).E=30M(pl, ¢HR 289 (4 H=NNR Hz100. ARG MS
DVBO-de) 6 9.%@@6,\,‘1\@)]!,\49:,%0( 5, 1 H, 7.99 (s, 1 H, 10 7.92 (br m
NH), 7.87 (s, 1 H, 4.50(m 2H), 3.49 (m 2H), 3.30 (m 2H), 3.08 (m 2H),
2.26 (m 1% H, 2.15 (d, J = 11.0 Hz,EXaM®LE22. 88 (m 2H), 1.32 (m 2H),

0.82 (t, J =70 H, 3H, B3 hkB o 2B Ak EM S 3 b oM . 204- 208 C. 15
EXAVPLE 29 7- | SOBUTYL- 5~ %’éf'gﬂﬂ <i'/13j\é : 04"
RST otobHiCe

PENTADECA- 2( 10) , 3, 5, 8- TEEARNABRECA
4, 5-Di ni tro-10- azautiizingycltef 6. Betho@' 7Herstheda- 2i07) , Bxadpler | 328, 10-5¢av3boxyl i c
aci d tert b_Ult ¥r|a_z§§tFat€ clo?d?ﬂj[.bzsg(bq%fltﬁaiéﬁ1M{@[S;%-t@t%&ﬁ@ﬂﬁ-éﬁibdxﬂict heeidt itérl-mnyioo
conmpound utilizin e escri be , - ;

|\/Hznrp coal 3 89?'?'7%3‘1 §f’”"gR %%5@,8(@1‘)%”&0&?%@%@ i%%‘lﬁanﬁk@w%d%? =
7.5,2.0 Hz, 2dpprotaction a®dedaribedin Expfnple 22870"H NMR (4P0MHzp D)3 8971 THRAY1 (R, 42
(m 20 1 H, 3%9.69*@, 11, Bloa (slaﬁﬁs.@iém,%f 34R.(& JHZ12. AHEH), 3,193, Ura 126H)z, APCI

MS V& 256.2 [ %@J&@?EW&%&OB]

+ )"0 Mp, 147
6- METHYL- 7-1S U??ﬂi'%,‘?')-fé’?%rjAZA?
PENTADECA- 2(10), 3, 5, 8- TETRAENE HYDROCHLORI DE 25 A) 6- Met hyl - 7-i sobutyl-5,7
13-tri azatgtracycl o[ 9. 3. 1. 02, 10. 04, 8] peawmaessa- 2( 10), 3, 5, 8- .

tetraene-13-carboxylic aghfLor sy RyklasRPERIACYCLO.3.1.0%.04%.
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE
6-Methyl-5,7,13-triazatetracyclo[9.3.1.0%'°.0*%|pentadeca-2(10),3,5,8-tetraene-13-
carboxylic acid tert-butyl ester was converted to the tittle compound by the methods described
25  in Example 22E. 'H NMR (400 MHz, DMSO-ds) § 9.40 (br m, NH), 7.77 (br m, NH), 7.70 (s,
1H), 3.44 (m, 2H), 3.30 (m, 2H), 3.05 (br d, J = 11.0 Hz, 2H), 2.79 (s, 3H), 2.23 (m, 1H), 2.10
(d, J = 10.8 Hz, 1H). GCMS m/e 213.5 (M").

EXAMPLE 26
30 6,7-DIMETHYL-5,7,13-TRIAZATETRACYCLOI9.3.1.0*"°.0**)-
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE

Utilizing the methods described in Example 22D, 6-methyl-§,7,13-
triazatetracyclo[9.3.1,0%°.0*¥Jpentadeca-2(10),3,5,8-tetraene-13-carboxylic acid tert-butyl
ester was converted to the title compound by reaction with iodomethane followed by
35 deprotection as described in Example 22E. 'H NMR (400 MHz, DMSO-dg) § 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,




4- Am no- 5-i sobutyl am no-10-aza-tricycl o[ 6. 3.1.02

T] dodeca-2(7), 3,5-triene-10- carboxylic acid tert-butyl ester (250 ng, 0.74
mol ) from Exanpl e 29B was di ssolved in ethanol (10 nL) and HOAc (2 mi)
and treat edwwiozkssi4+et hoxyet hyl enemal ononitrile (118 ng, 3®A/I8RA¥GI). The
reacti on proceeded as in Exanple, 28C (18h) and was worked up simlarly to
provi de product (TLC 3% net hanol / CH2Cl 2-8™NH3) R 0.57). B)

6- Met hyl - 7-i sobutyl -5, 7, 13-tri azatetracycl o[ 9. 3. 1. 02. 10. 04' 8] pent adeca- 2( 10
), 3,5, 8- tetraene hydr ochl ori de 6-Met hyI

-7-isobutyl-5,7, 13- zatetracycl.o 2..10. -2610),3,5,8
35 tetraene- 1§H c%r%é ?)'f )i 23y ﬁ%t%?:’té 11'0 g%t@?'\%ﬁﬁ%%ﬁ%ﬁ%ﬁ@ﬁﬁlmg title
conpound by t kzs-2308€C.hods described in Exanpl e 22E. APCl M5 W 270.3 [(M +
1)']. Mp. 129-130 C (subl.). WD 02/085843 PCT/|B02/ 00660 -63 EXAMPLE 31
7- PHENYL- 5, 7, 13- TRI AZATETRACYCLQ] 9. 3. BXAMFLEBT 04" e] - PENTAD

ECA- 2( 10), 3, 5. 8- TETRAENE-#RONRQGH. CRIEZ ATETRACY QD@ 80 0HB304eds descri bed in

Exanpl e 284, 4, 5-di ni tr @xh@aBE@s 2(30).,3,5,8- TETRAENE HYDROCHLORIDE
tricyclo[6.3.1.02,7]do darﬂTé‘g—m‘aW)T—@HF_acgzg tert- lgutyl
ester and aniline WHZRO cdifyer EHOGs, describe xample 71

4- phenyl ani nofrEzaﬁtrtacyyto[B(}Wé o Hperiadeaaf 2610335806t ap e ekacmxdi¢ 7)pcig | ertautybne- 10-
carboxylic acpgedt @54 cg}NBrYeJd Rt chEMtlQ JoQ\Bmﬁ\dWFe%ctloﬂ witheioBprdpahd BhiiskeP by Thi s

was then converted to he title conpound uti i |bed
i n Exanpl e 28geRmotestion pp beﬁdbEW' 225%@%# (@03‘?%%%%&%;&7% iﬁ{j
7H), 3.4748. 0946 Kor s QiY), 7.7 @31H)M. 8511sH)H) 28300 thoNH)J 443 I, B), 349 (Piz 2H)YL 3R . APCI

M5 me 276. 2 H’y 3168( Eea ﬁMM’)’h—E 1.92 (m, 2H), 0.83 (m, 3H),
6- METHYL- 7- PHENY R| 3.1 02 10. 0
PENTADECA- 2( 165 'SM%’”%? zf’%"f‘ (Eﬂ? i1 zi ng the met hods

described in Exarrpl e 31 and Exarrpl e 3%,@@2@ nltro-10-aza- 15
tricyclo[6.3.1.02" 7] dodeca- 2( 7 T-r—e'rre—rt{ r boxyld Ge@acid tert-butyl
ester and aniline were 7&L15343*TBIWETRAG fCCL%JQ" fé%z:.apqe]' H NVR (400 MHz,
DVSO-de) 857.79 (s, 1 H)RENTARBCA-266).3518-TEBMENEHYDRQCHLORIOR) | 3. 46- 2. 99 (m
6H), 2.66 (s, 3H), A?4%§ry|(armno libe10 32 Dcycdie.alt. 6 ddoeBs- bi2).3 -tribhe-10-ARGkyibB 1l €

ggaEZ@L(N'\rAYE é)a L b -?—%w%@?l\/PLt g;fs%a %0 Ograd?haw J. D.; Tessier, C. A;
PENTADECA-Z(lo')ow&ssN& T@vMeWMLmDE Utilizing the methods

described i n Exanply 8-03A-19-az4- 1r5ydﬂd[613 i O’@}db@ca&@-) 3,5-triene-10-carboxylic acid “tert-

tricycl O[ %Htg?%sgf} gs%geca1 %é n‘)ﬁoﬁ 'afd tI tglra]r%mg' (ﬂ4fl§l[ bﬂ@%h%@%goﬁﬁﬁg |pUt yl

<

ester and? WET € conver
precur sor GC]VB'!-WS 1 X0) alcq\,gtyred 4 hours. The mlxture was diluted with ethyl acetate (50 mL) end

washed with H,0 (3 x 30 mL) then dried (Na,S0O,), filtered and concentrated to an oil. This oil
was passed through a Silica gel filter column to remove baseline impurities eluting with 30%
ethyl acetate/hexanes (510 mg, 1.41 mmol, 99%).
25 B) 4-Butylamino-5-amino-10-aza-tricyclo[6.3.1 .02'7]dodeca-2(7),3,5-triene-1 0-
carboxylic acid tert-butyl ester
4-Butylamino-5-nitro-10-aza-tricyclo[6.3.1 .02'7]dodeca-2(7).3.5-triene-1O-carboxylic
acid tert-butyl 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
30 filtered through a Celite pad and concentrated. The solids were treated with saturated
aqueous Na,CO; solution, extracted with CH,Cl; (3 x 30 mL) and dried by filtration through a

cotton plug to give an oil (440 mg, 100%).
C) 7-Butyl-5,7,13-triazatetracyclo[9.3.1.0%'°.0*%pentadeca-2(10),3.5 8-tetraene-13-
carboxylic acid tert-butyl ester
35 4-Butylamino-5-amino-10-aza-tricycio[6.3.1 .0%"]dodeca-2(7),3,5-triene-10-carboxylic
acid tert-buty! ester (440 mg, 1.27 mmol) was dissolved in ethanol (20 mL) and HOAc (2 mL)
and treated with ethoxymethylenemalononitrile (186 mg, 1.52 mmol). The resulting mixture




25 (HCl salt) Mp. >250 C. EXAMPLE 34

6- METHYL- 7- NEOPENTYL- 5, 7, 13- TRI AZATETRACYCL( 9. 3. 1. 02' b0 04, 8

PENTADECA- 2( 10), 3, 5, 8- TETRAENE HYDROCHLORI DE Uti li zi ng the met hods

descri bed iwomz/@ssgdes 21 and 20, 4,5-dinitro-10-aza- 30 trAGYBI06603. 1. 02
7] dodeca-2(7), 3,5-triene-10-carboxylic acid tert-butyl ester and

neopentyl ami ne were converted to the titf% conpound. 'H NVR (400 Mz,
DMSO-de) 5 7.31 (s 1H), 7.27 (s ,1 H, 7.02 (br s, , NH, 4.41 (t, J =
13.0 Hz, 2H), 3.90 (s, 3H), 3.47-3.26 (m 6H), 2.20 (m 1 H, 2.00 (d, J =
11.5 Hz, 1 H), 0.90 precursor APClI M 384. 2 + 1)4].
Mp. >250 C. V&5 WIMe &98@93@Ffe‘i*/s}'@s‘zvedl%féo”@deWsﬁﬁ'\é?6“°‘}°‘*B'a‘°°( by D)4
| METHYL- 5, 8, 14#AiTRICAGHATERTRAG Yaou@fus (Nazs . soRtiohth@vexgacted with ethyl acetate (3 x 50
HEXADECA- 2( 11}y 33 1d7eo%NE’%WyAE\N5 YRR 6RL A tidnBRE eéildo@wwamrcfn«dzdgemhétg

procedure: Jones 4, 824. b)

Ehrlich, J. Q(Pb‘é/fdPaVRﬂW‘P" (ﬁO%‘%'é %)dfgﬁ\sglr@e%fﬂ O'QC%& '\&?9)%3&7 m no-10-aza-

trlcyclo[653 1. 02, G Hedg-6a-12{riepatSreByda9. 1 “loentadase SHtaraepe t - but yl

ester (100 ng mml) was warrred to 80 C|n H20(5 rrL) To this butane
hydrochloride

2 e (O O T B 150 IRl o Bl

reacti on was cool e trac acetate
(3 x 40 ml). Tireoxgirmioid trstcbubrt exdan wes Fanyerted iibe tligsARPUAf Pwhﬂz@he% %3@@‘*% ), 10
dried (Na2SO4), Exfan'nélfs%@dm QARQAIDINIY, Bftsan) suuaqER! gy Aphied 19017 b L6 0R). gl t o

rovi de an_oi 1 nol (5
7Ly and wdPred e 6T FebEg e B Tt oq ke ¥ Tk 330 LE o 3 B ), ZB dRnCL {
Recryst al | | zatiHp@.15 (rFreOHant) E820N Brib ¥ A2 ie 25) \W82(e ) =gd\idreHY ABCHES 439 .
(TLC et hyl ac%/@iggzymﬂ )40 p. 20620848, (400 MHz, DMSO-de) 8 7.85 (s, 2H),

3.50 (br s, 2H) J = 12.5 Hz, 2H) , 3.10(d, J =12.5 Hz, 2H), 2.64
(s, 6H, 2.24 (m 15 1 H), 2.13 (d, BXAMALE29 Hz, 1 H). t-Boc precursor
APCI M5 e 340.3 [('VI +7léodurﬁmﬁ|@\1’éTﬁAdvcﬂ.oTﬁ1o“°o“1

| AZATETRAGYLO[ 10. 3. 1. 0%,k BE ST o) TERRLLA b DRotrEokist PENTAENE

HYDROCHLORPDE A)
1- (4, 5- Di ani no- 10- Agd@iritror ©yezh-bicwics.3.1.071d9degrd@dbh5oEmy-1 Beashaxyice 764 01871 - 2, 2,
2- 20 trifl UOVer leésikaféﬂ@%oamﬁa’-lmﬁe%reld‘oﬁ@ﬂbd)toathawe' byl Giidngl the Zhethods

s 20T cBteead i SRR SEMDs S RMR GO0 DR P ABRRG A @ B, 1 A% mol )

was hydr ogenatdéif”'i’eﬁ under psi ,
or appr oxi nat gHy 380 dids BIAS: 0 2'6)4@94 PAT (D), (237@(9"% dp8z¢ *i%t %‘ C2 4 THomt ) .
After 2.5 faours he (meast i om@vas foid eney otsbreueh. aPcans tree pase [@nd 1.nsed

Wi th M.p. 147-150 °C (subl.).

EXAMPLE 30
6-METHYL-7-ISOBUTYL-5,7,13-TRIAZATETRACYCLO[9.3.1.0*"°.0*°]
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE
25 A) 6-Methyl-7-isobutyl-5,7.13-triazatetracyclo[9.3.1.0*"%.0**Jpentadeca-2(10),3.5,8-
tetraene-13-carboxylic acid tert-butyl ester
4-Amino-5-isobutylamino-10-aza-tricyclo]6.3.1 .0*"|dodeca-2(7),3,5-triene-10-
carboxylic acid tert-butyl ester (250 mg, 0.74 mmol) from Example 298 was dissolved in
ethanol (10 mL) and HOAc (2 mL) and treated with 1-ethoxyethylenemalononitrile (118 mg,
30 0.87 mmol). The reaction proceeded as in Example 28C (18h) and was worked up similarly
to provide product (TLC 3% methanol/CH;Clz (NH3) Ry 0.57).
B) 6-Methyl-7-isobutyl-5,7,13-triazatetracycio[9.3.1.0*"° o‘°]pentadeca 2(10),3,5,8-
tetraene hydrochloride
6-Methyl-7-isobutyl-5,7,13-triazatetracycio[9.3.1.0*"°.0**Jpentadeca-2(10),3.5,8-
35 tetraene-13-carboxylic acid tert-butyl ester was converted to the title compound by the
methods described in Example 22E. APCI MS m/e 270.3 [(M + 1)*]. M.p. 129-130 °C (subl.).




25 nethanol (30 ml). The solution was concentrated to a |light brown oil
which crystallized (2.42 g, 96%. (TLC 10% nmet hanol /CH2CI 2 R, 0.56). APCl
MS mMe 286.2 [(M+ 1)°]. Mp. 129-131 C. B)

1- (5, 8, 14- Twoazase#x acycl o[ 10. 3. 1. 02, 11. 04' 9] hexadeca- 2( 1IPCTABR/0Ps®- pent aen
e)-2,2,2- trifluoro-ethanone 30 1 -(4,5-D am

i no-10-aza-tricyclo[6.3.1.02. 7]dodeca-2-6¥-), 3,5-trien-10-yl
)-2,2,2-trifluoro- ethanone (500 ng, 1.75 mml) was stirred in THE (2 m).
This mxture was treated with H2O (2 nL) and gl yoxal sodiumbisulfite
addi ti on conmpound hydrate (931 ng, 3.50 mml) then stirred at 55 C for 2.5
hours. The reaction was cool ed to rooeAMEMESlat ure and extracted with
ethyl acetate (3 x 40 m }-PHENN. -SDOMBTRISZATETRAOYCLA[GS.¢0*' Wa'S)-washed with H2O

(2 x 30 m), 35dried (%%%gm§<1$)t35§é3€'5w&@ﬂﬁ$ﬂbh®bﬂdoﬁ®@ chromat ogr aphed
on Silica gel to provid 25% et hyl
acet at e/ hexanes RrU@'Z‘ﬂQ)) theyy methods_ gessrited \if 0BPE8884LAPCTIY @%) D -65

C 5,8,1 5 tricyclo6.3.1.0*"|dodeca-2(7),3,5-triene-10- carboxyluc acid tert-butyl ester and aniline were

4-Tri azat et r agyfb@lsl0.43- 14.BRenhdmiBés AkbaY-3ELAG R (6 B 0o Rieda- A7 IRFAFGRDL-
hydr ochl ori de

1-(5, 8, 14- Tri SZANSSILTMY 73, G %8 Mgy BAeSPHRING, HER: 4 hfgffi hes cgnverted 9 ent aen
e)-2,2,2- tri tHeutle corepohrigizing(taR0etheds desaiiedinErgMANm28EG GMRl(‘?POMZhanoI

(Tﬁ 0 m% and tDrN%@td%f’GQ"éet(hH 5781226008, 4821470800 (@, 68), mkr}ut’ll-l)ti'd%@dgﬁ- ®1tsﬂd) .

e mx ure was n concentrate reated w

H20 (20 nL)y a t ) The organic |ayer was
5 55 A P W st e

dried through a cotton plug and concem,@g @Gt O g| ve a light yellow oil
(183 ng, 83% which SO|1I_dI fied upon 38 ]2.4@ &) . This
D A o y M\

materi al was di ssol véx 222 g AHCI / et hyl
acetate (3 m), concent rRENJADEOM 262K3A.8-DBEERA ENEHMQR@QW;OR@EOI (2 x 20 M) to

gi ve sol ids which yapfR ifiGhainies bldcAsA f QRIS hacloRb2ao! o5 dlﬁfré@dﬁlzaprOdUCt

%:/Ra( \nglot € 55Ol M?g o@eﬁaéﬁm Trene go/iaéboagé aflg‘)tertg%goes%r an%ﬁgarme w%i (d J

= 12.5 Hz, 2H)c¢nve@ed35theai;|e Gompodr@, BHNMR (264 MHZ DMSQ-ts) 5 7.79-s, 1K), DEB-1.56 () =
11.0 Hz 6(2'\09 (m'.\/lsrﬁ’) 2.68 .3ﬂ)’§@.2@ém.1’ﬁ-l),Eé<ww-E-3m 0l Hz, 1H).
4I\/ETHYL5814TRé§éé 103,402 01, 1

HEXADECA- 2( 11*F§/ M ‘ORI DE

5,8, 14-Tri azatetracycl o[ 10. 3 1.02. 11. fgepsadeca- 2(11), 3, 5, 7, 9- pent aene
g&%ﬁfgﬁ f

(207 mg, 0.98 mol) was treated w_th , Qsolutlon(lm )
and form @acid (1 m -)ZNERPENTX -5 7 #L The reaction
was poured Into water, mwasmuommwwct ed with ethyl

acetate. The or gan'U@hzlnEYQﬁe V"ﬁa@thﬁ'd’s' egbstNad Si) ExantpRnCean-nat £6ldiniel10-aza-
ICEr omat ogr aphe{‘ncygcqe § h?o%d& 2(75 9 SREe(r%\e/HG]gargoxyl%l ! OXdem !eq bu@lhI Ses\‘@S Satnhr red
neopentylamine were converted to the title compound. t-Boc precursor GCMS m/e 369 (M").
25  (HC! salt) M.p. >250 °C.

& nlJ --e\n'- 5 7418

EXAMPLE 34
6-METHYL-7-NEOPENTYL-5,7,13- TRIAZATETRACYCLO[9.3.1.0%°.0*}-
PENTADECA-2(10),3,5,8-TETRAENE HYDROCHLORIDE

Utilizing the methods described in Examples 21 and 20, 4,5-dinitro-10-aza-
30 tricyclo[6.3.1.0"]dodeca-2(7),3.5-triene-10-carboxylic acid tert-butyl ester and
neopentylamine were converted to the title compound. '"H NMR (400 MHz, DMSO-dg) 6 7.31
(s ,1H), 7.27 (s ,1H), 7.02 (br s, , NH), 4.41 (t, J = 13.0 Hz, 2H), 3.90 (s, 3H), 3.47-3.26 (m,
6H), 2.20 (m, 1H), 2.00 (d, J = 11.5 Hz, 1H), 0.90 (s, 9H). t-Boc precursor APC| MS m/e 384.2

(M + 1)"]. M.p. >250 °C.




met hanol (2 nL) and treated with 3N HCl ethyl acetate (2 nlL). After
concentration the solids were recrystallized fromnethanol/Et20 to afford
product as a white solid (70 ng, 279 . (2% 25 met hanol /CH2Cl 2 (NH3) Rr
0.47). 'H Nwe 488+ivHz, CDCI3) 8 8.71 (s, 2H), 7.80 (s, 2HCTIBIBWG66O br s,
2H), 3.03 (m 2H), 2.47 (m 2H), 2.32 (m | H), 2.18 (br s, 3H, 1.84 (d, J
= 11.0 Hz, 1 H. APCI M5 W 226.2 [(M+64)°]. Mp. >250 C. EXAMPLE 38

5- OXA- 7, 13- DI AZATETRACYCLO 9. 3. 1. 02. 10 04,8 30 PENTAD

ECA- 2(10), 3, 6, 8- TETRAENE HYDROCHLORIDE A) 2 2
2-Trifluoro-1-(4-hydroxy-5-nitro-10-aza- trlcgclo[6.3. 1.02' 7] dodeca-2(7), 3,5

-trien- 10-yl)-etha none EXAMPLE 35

1- (4, ?l Dinitro- %0 aza- g7imMEeTIofL6 $141TF0R2 ATETRACYELCH0H.1.8 %' i en- 10-yl ) - 2, 2,
2-trifluoro- ethanone [ ) tate (KOAc) (2 6
g, 26.1 mmol) were 35% G 1]3 E HEORIE, Wi th stirring

to 100 C for 16 ho(Resed opHbe felloningrreocadise: ey Gintctarenin. éHCV\Pf%SHQCbg??‘SO m-)
then extragt ed, ge4 hoBO0SariRhhy) Beeet At &/ he@@nmerﬁ 61947, 22 .)nl4)s-Didrhieo-00-gani C

| ayer was was % %%gb@g%gz%ggumm o@ﬂ (2R ?‘&A&/l eétlert ‘?fo@d ng 34\0

02/ 085843 PCT/ | ncent r at e ur| Wy hr oma ﬂ?ﬂr@phy to
give an oil (5ehwgs wagwg to 8oL Bl Sty o 'h%i(?é 88 PHRRAITS4 MiHYe 56)
B) 2,2 2-Trif waoadued vfdér Ryfarahoyrs5 Taareamion Yasaaled toircontlemp&arelen 2xtracted

/] dodeca- 2(7) witn Fihyl taEété?Q(ijodOWI)) i L o%anlc layer wes washed with Hzo (7 X 30 ml),
2,2,2- Tr|fI uoro aza-t dode(‘:a 2(7)

1
25257111 enl0108758 (oSO Aisres, cavaalad 210 §FomAIBISAL on )R B R RPAlE PR
met hanol under(128 ng2 160% 0B Ed wes dissolved B HsHCI methang [§9 ok ardtveryedlo sefigvfopher es)
over 10%Pd/ C G80niAHds, fith doncenbSibd.S Fte@ Raffidatidret e mettrt'éhg b Frofi&ddl & evrp@d and

concentrat ed to white soli 69 (4 / NH3
Rf 0.6). 'H NOR¥ELH W3%bﬂééjhy‘5"”g‘a§7q 8:'8h Utﬁ%‘%é\f @u%n"%%% j )
3.73 (m 1 H) 2HB3B8 (b &3 2H), 33,(d,3.=52.5(Hn 2H), 3)Q (d3) DR2.§ Mg, 2|2H¥64QS 6H), 2.2¢4 (mL H)
1.94 (d, }5= 319&513%2‘1 =11 bz, FENBoEbBeAROARBMS me@ho.2 (4 + 1)'
2-Trifluoro-1I- oxa-7,13-di azatetracycl o[ 9. 3. 1. 02' 10. 04’ e]]pent adeca-2(10),
3,6, 8- tetraene) et hanone ( Gol dst ei n, ESAMRAE. 36Danbek, P. J. J. Het. Chem
1990, 27, 335.) 2,2, 2- TrlfggngR|AZA{-ngMC[QM351,aﬁb. 10-aza-tricycl
0[6.3.1.02'7]d odeca 2(7)..3 X %RQDIESO ng, 0.524
mmol ), trimethyl orthofdl 1A -
pyri di ni um p-t ol ue ARt (#.5-Riamigo- aa:m tr(dwﬁ'[ ,31Qé7]qme.ca£2m$ Setrient 10-y4ir2@. %y | enes (10 -
m.) were sgonignsdeiasme nitrogen and sti rred at 135 C for 18 hours. The
m xture was cool e acetate. The
extracts were dri e&‘{@?gﬁi? azq’ti”fytc'a%gd1adaq8° ?té'ﬁ’ icﬂﬂ plf]%(l”fﬂ”m
chr omat ogr aphyetheeengi € @B 1 'Inmellms r'mdrogiematee 'ﬂ (“ﬂb@l@@% et Hipper a hvdrogen
atmosphere (45 psi, or approximately 3 atmospheres) over Pd(OH), (300 mg of 20 wi%/C,

a-oc

10%wt). After 2.5 hours the reaction was filtered through a Celite pad and rinsed with
25 methanol (30 ml). The solution was concentrated to a light brown oil which crystallized (2.42
g, 96%). (TLC 10% methanol/CH,Cl; R, 0.56). APCI MS m/e 286.2 (M + 1)']. M.p. 129-131

0
C.
B) 1-(5,8,14-Triazatetracyclo[10.3.1.0%'".0**lhexadeca-2(11),3,5.7,9-pentaene)-2,2,2-
trifluoro-ethanone '
30 1-(4,5-Diamino-10-aza-tricyclo[6.3.1 .02'7]dodeca-2(7),3,5-trien—1 0-yl)-2,2,2-trifluoro-

ethanone (500 mg, 1.75 mmol) was stirred in THF (2 ml). This mixture was treated with H,0
(2 mL) and glyoxal sodium bisulfite addition compound hydrate (931 mg, 3.50 mmol) then
stirred at 55 °C for 2.5 hours. The reaction was cooled to room temperature and extracted
with ethyl acetate (3 x 40 ml). The combined organic layer was washed with H20 (2 x 30 ml),
35 dried (Na;S0O,), filtered, concentrated and chromatographed on Silica gel to provide an off
white powder (329 mg, 60%). (TLC 25% ethyl acetate/hexanes R, 0.40). M.p. 164-166 °C.



20 acetate/ hexanes Rf 0.40) D) 5-Oxa-7,13-diazatetracycl o[ 9.3.1.02, 10. 04,
8] pent adeca- 2(10), 3,6, 8-tetraene hydrochl oride
2,2,2-Trifluoro-1|-(5-oxa-7, 13-di azatetracycl o[ 9. 3. 1. 02' 10. 04' e] pent edeca- 2(
10), 3, 6, 8- wetmassse) - et hanone (110 ng, 0.37 nmol) was st i rkEABPIH0AE: hanol
(5 nm) and treated with 25 Na2CO3 (78 ng, 0.74 mmol) in H20 (2 nL). The
stirred mxture was warned to 80 C for 2%ours, concentrated to solids,
diluted with H20O and extracted with ethyl acetate (3 x 40 nL). The product
was extracted into aqueous 1 N HClI solution (2 x 40 nL) which was washed
with ethyl acetate then neutrali zed %,t,h4°saturat ed aqueous Na2CCB sol ution
to pH 10. The pr dehdB14pfiazatelpevsiopt@d f8 : LN L), dried
(Na2sO4) , con_@@f&:ﬁl&td ed and 30 chrorrat ographed on Sl I ica gel to produce an
oi I . (TLC 5% net hap %%%tré%ﬁgﬁogq o9, 59¥hexada_&ez(ﬂ)bs‘0@5peq{a§r§9-b‘9@ in

"W

net hanol and treate trated,

stirred In a Wyereribangre %@21'3ﬁ8‘"’§§t"‘(§?§@58d\}0 é’ﬁth?@LgrPe@P aﬁﬂ) %&g‘gg'tMOur s,
the produst M&EOsERE egt2eB duyolfin Hi® (20 roip THESmixtgre WeS%@rmed k¢ TAVR ferA0®UNHZ ,
?%3023?_0 8 g i‘éth%r? con%&l)lrate 7(re%@d (\nﬁth H10|@0 mZ) grﬁ e(x§actejd \Wh c@zcﬂﬂ(s Mo rﬁ’lb") The3- 30

Hz, 1 H). APCIOREs 'ﬁxeéwai)%'96§"‘{“@w$°‘ﬂﬂ“9 a%)ﬁf?ﬁ‘é?’@%@éi?ﬁ W@ﬁﬂ?ﬁ%ﬁzjﬂ)ﬁ'&éﬁi’l 67

EXAMPLE 39 6miyEsBreylwhioh edidifiet, dndr @ahWTM‘Y@_@ OTW¥s nakfal Was dis@ied in
PENTADECA- 2( 191)ath§ho§(1§ JL'?T:F%%EUEWH% Ql%te% r%l) ZoRcentrdtéd 4Har &edirdpbs Met hy |

g( 2’6? :7% é?’%d![ Qﬁ%@h g(][,] B‘Pﬂefo give Qsotd oSl BE recrys%ﬁ:zed fom methanol/Et,O to

2,2,2-Trifl uosfterd prémrgscw\vmysetdazﬁem bR FACLE% Bgtbans]@H:Sh: (NP Ri-2Rdeta- 2( 7)
3, 5 trien- 1Qumel( )WWB@R@%W(MH) 04574280 (m,2H), 8lshYd, Jerﬂ’zrm&ceﬂ)ate

o iy?zi’a%*é“' 2 P A Ebe ik RbRLRaI oM PgBRAs k20 0P Tas”

C for 18 hour 825-28 tR up, isolation and 10 purification as in Exanple 38C

provided the title conmpound (90 ng, 559 B)
6- Met hyl - 320xa- 7, 13- di azat et r acycl 0[99&1—"5-@710 04' 8] pent adeca-2(10), 3, 6, 8-
tetraene hydrochl ori del@METHYITES,14-TRIABATETRAGY QEAH/3.1.0%.0*%:

5-oxa- 7, 13- di azat et r acy HeRhSeSa- i(1€523 5i8o- Bé&imtmmomos
2(10), 3,6, 8-tetraep mer;‘ hanol

11 8 rr
(5 nmL) and 15 tr esa*g éﬁ%ﬁz?'ﬁ"al\cﬁm 3> ?@ ﬁdﬁe’ﬁd‘?@z i ? 790 'ﬁi%g éﬂw 'The
stirred m xt uP@8waw!)was ngaject\@thm%@cpgquszorwglwpgolut@@rﬁb@ht ?"tﬁtf@d"“t%'ds(é)lm‘-éis
di luted wizph H%vi%mtd%(w Relor ¢l hirt I'rhetdawonaeebatred i water ABadelbpsic TNIE)H

gol " 1o proquet s o st YLEERL AR JBCOBHRIREP HeBpUR Mgt o
gel to pr odu8 an’ & Yo anol'/ CHZCI
(free base) ( SOGeNAed and chromatographed on Silica gel to provide a yellow solid. This'w. s stlrred n
methanol (2 mL) and treated with 3N HC! ethyl acetate (2 mL). After concentration the solids
were recrystallized from methanol/Et,0 to afford product as a white solid (70 mg, 27%). (2%
25  methanol/CH,Cl, (NH;) R, 0.47). 'H NMR (400 MHz, CDCl,) 8 8.71 (s, 2H), 7.80 (s, 2H), 3.37
(br s, 2H), 3.03 (m, 2H), 2.47 (m, 2H), 2.32 (m, 1H), 2.18 (br s, 3H), 1.84 (d, J = 11.0 Hz, 1H).
APCI MS m/e 226.2 [(M + 1)*]. M.p. >250 °C.

..

EXAMPLE 38
5-OXA-7,13-DIAZATETRACYCLOI[9.3.1.0>"%.0*°}-
30 PENTADECA-2(10),3,6,8-TETRAENE HYDROCHLORIDE
A) 2,2,2-Trifluoro-1-(4-hydroxy-5-nitro-10-aza-tricyclo[6.3.1.0*"dodeca-2(7),3,5-trien-
10-yl)-ethanone
1-(4,5-Dinitro-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-
ethanone (900 mg, 2.61 mmol) and potassium acetate (KOAc) (2.6 @, 26.1 mmol) were
35 dissolved in DMSO (10 mL) and warmed with stirring to 100 °C for 16 hours. The mixture
was cooled and diluted with H,0 ( 50 mL) then extracted with 80% ethyl acetate/hexanes (6 x
25 mL). The organic layer was washed with H;O (3 x 20 mL), dried (Na;SOy), filtered and




CDCI3) 8 7.40 (s, 1 H, 7.26 (s, | H, 3.05-2.98 (m 4H), 2.72 (d, J = 12.8
Hz, 2H), 2.59 (s, 3H), 20 2.46 (m 1 H), 1.98 (d, J = 10.5 Hz, 1 H. The
oil was dissolved in nethanol and treated with 3N HCl ethyl acetate (4 nlL)
then conceworeaigd43 stirred In a mni rum of CH2Cl 2 and satRaTABE0R0t h
hexanes. After 18 hours, the product was collected by filtration (10 nyg,
13%9. APCI M5 W 215.2 [(M+ 1)°]. Mp.-66250 C. 25 EXAMPLE 40

2- FLUORO N- ( 4- HYDROXY- 10- AZA- TRI CYCL(O 6. 3. 1. 02' 7] .

DODECA- 2(7), 3, 5- TRI EN- 5- YL) - BENZAM DE HYDROCHLORI DE
2,2,2-Trifluoro-1-(4-hydroxy-5-am no-1 .
0-aza-tri cycl ofréerdated @2d Mriflestieycairometopraghyso @ive @ ol (F75 Mp. AMafbRé Y ny
0..524 rrm)l) 3cé‘tgty|61=rx@hem|th,mborl de (0.07 mL, 0.576 mmol), 30

pyri dini um p-tol ueg dxP B ErinoA48-aBric lo& F@E}h%dec@ﬂ'ﬂ,ﬁﬁ -ne (0.046
under rogen and

m., 0.576 nmmol) =R
stirred at 138iem19-yrethaondyrs. After 24 hours, additional PPTS (50 ng) was
added and she nat eppalTrifudord-1-@chydrbxyls3btrdl OF axp- trigpelo[@8l DY dodech-20743 Fiviensl O-

Wrk-up as ab?%atﬂ%%/ gs???gg{ SR Qgé’r%b%%@dWmeﬂar%V@dmh atiBighbre a0as

conmbined with in netha nL

m.) and 35 he#tSsh Pbaﬂpé"r"|”lf3@‘yrg?‘f“8?ph3'eﬁcﬂ!?s 10RPAE @8&@? } 6ﬁ%v@§)sé%°8?régeand
diluted with Wadidgﬁ 4 hoantee pddr acd edncenrdtdd EHABI spikisx (450 mh,) 86%lr i (BEC t %% ough a
cotton plug t gﬁ@é r@t%)aﬁp Esg ‘WNMQ%\S%H?%’@%!}%&?@&U Yor§, 592 (m,

th | / CH2Cl t I
05 038545 TPeTBOTP GORED. S BEERAL R, EL. A drats: S%ﬁ?'reowh-en%‘* 4 e8I hen

di ssolved in a-lzm)-r)IG’CLMBmfemtl\M'a,nol and the solution was saturated with

Et 20 and stirred. &f 680 fldd i tod-7 UG WA erifet LRI © A, 6,80y
filtration (85 ng, 768 VR CD _

H, 7.36- 7.23tegge)-sthgrong (Geiste, S. s i e TR £ 2.35 (m
1H), 1.96 (d, J = mzsrnmm,ro-1 -(4Hydroxy5- mmtw@aw,cy@msai of (JMdecaizﬁ))?,s tNgmp.

4112?]4&?()]0?001 Squ_FEI CYCL% 3 524%mmol) %&metr&yé})orthofgm_ﬁgl %\}é Eﬁ 1.73 T\%LDE A
1- (4- Chl or o- 1GYUEF Mol pgsy 6"’?""_{l EIE 18 m 7 Yo ane Sfenbd HO )
7] dodeca- 2( 7) csmanetdrunemmsgma)wd stirzd 21 136i°6 Q1 38 Boure TRa e 1@s cooled, treated
g:(ipperg 1) chl omatﬁa-lzbl(lh@l Ixtré@dy WErEpiyIedean. f Tel ?ﬁscts @*;&Odrlne]@(r\@zag;.) a‘neéeﬁwag:ll )
g were dlssolve | | by
SOncERt (fted %M%g %%gl%é?nét%ﬁ} \Xﬁ% o givehl AP R mé!i7h /%QTlfd g )I g

and sodi um hy I ssolved in H2
added to tde rpoetatabexanes RB81¥Bi on over 5 ninutes. The precipitat ed Whl te
solids were filter gqs@oza7nagiaatetiatyclo[oveat a°.0* Jpehthdéoni2t) 3,6,8-tetraene

0-aza-tricycl qﬁ 9rbgﬁ%o'1|;!92 7] dodeca 2(7),3,5-trien-10-yl)-2,2,2-trifluoro 15
atghag glnﬁt I( gg(()l 2,2,2- Truﬂuoro 1 \(Asaosxaqll 1%Sd%z:\a/tgtracyclo{é_? 1 0"( 20‘%%(3&% 5(985(‘3% rated

tetraene)-ethanone (110 mg, 0.37 mmol) was stirred in methanol (5 mL) and treated with
25 Na,COj, (78 mg, 0.74 mmol) in HO (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 x 40 mL).
The product was extracted into aqueous 1N HCI solution (2 x 40 mL) which was washed with
ethyl acetate then neutralized with saturated aqueous Na;CO; solution to pH~10. The
product was extracted with ethyl acetate (3 x 40 mL), dried (Na;S0,), concentrated and
30  chromatographed on Silica gel to produce an oil. (TLC 5% methanol/CH,Cl, (NH;) R; 0.1 9).
The oil was dissolved in methanol and treated with 3N HCI ethyl acetate (4 mL) then
concentrated, stirred In @ minimum of CH,Cl, and saturated with hexanes. After 18 hours, the
product was collected by filtration (65 mg, 63%). 'H NMR (400 MHz, CD30D) § 8.47 (s, 1H),
7.70 (s, 1H), 7.65 (s, 1H), 3.41 (m, 2H), 3.30 (m, 2H), 3.10 (d, J = 12.5 Hz, 2H), 2.47 (m, 1H),
35  2.15(d, J = 11.0 Hz, 1H). APCI MS m/e 201.03 {(M + 1)"].

PQ




m.) then cooled to O C and treated with a solution of sodiumnitrite
(NaN®2) (275 ng) in H2O (1 nlL) dropwi se. To the resulting solution was
added a CQuCl (202 ng, prepared as described above, 2.04 muol) in
concentr at eotd@losmad uti on (2 nL) over 10 m nutes (gas evolRrdaIige/ooatdser ved) .
The resulting solution was warnmed to 60 C for 15 mnutes, then was cool ed
to 20 roomtenperature and extracted wit® ethyl acetate (4 x 30 nL). After
drying over Na2SO4, the solution was filtered and concentrated to an oil
which was filtered through a Silica pad to renove baseline materi al
eluting with 50% et hyl acetat e/ hexanes to gl ve an oil (470 ng, 95%.

B) 4- Chl or o- 10-azatricycl o[ 6. 3. 1. 02' 7] (7), 3, 5- tri ene hydr ochl ori de
25 1-(4-Chloro-1 0-aza-&ME FeDXA-B13DBZAT

5322' en- 1g )2/|4) 2, |2 2- tf'ﬁér#ﬁleCA9616)%@%%%&5@0%0@20#1&2') and Na§CO3
ﬁeﬂ u)r:g "After gwﬁo}\),(nﬁr uom I;(ﬁ-mﬁ&ylnls xa%’» silaza?eir%cys@@?h (Yﬁ m_',’il%enﬁagg(_eﬁ Ot hen
extracted @it R(16).hE8-teraerenetranpde x 40 m_) dr| ed (Na2804) f| |tered and
gﬁ”ﬁar‘”?theld tO a2 ¥ Qi d-l4- hyiﬁbﬁtwn?iﬁ’@wr&h%gé[amsz’qdoeaaaew)wsttﬁ”enexcefss

et hy C ra en.dis a 0
CH2Cl 2 and th 'galh?q%%d(\}\g)s {buﬁgt 8@% "ﬁtw >P§ﬁée§a?a gggtqﬂfregg W’m
stirring 4 houwyriniumep-oluerpgdionioeesid (BPTS cA0ema.b08 Mmop) and onlepessB0 (pf;) weioy . ' H
gl\/(F;o(fr2 eg bas @dmiiddaOuritbiz nitrégel sl shrrds 36148TPC 2dr) 18 Foudd (wihric-dp, :Fsoﬁ.’etlgn Heg 1 H),

‘ 0 = 10.5 Hz, 1

H) . (H&tﬁkg“lb“ S'ﬁgéﬂ"%%%ﬁ%ﬁ%g" éga?m% ﬂé vl 36, 3. 30-3. 15
(m 6H) 2 37 m B) §-Methyl-Eeoga-7 43-digzatetraqycig[9,3,1.0™ "4 apie 3.8 8- tepe
((M+ 1)']. 43 PCT/ 1 BO2/ 00660 - 69 EXANVPLE 42

10-AZATRI CYL 202 PR ) v T RUEN ol AN R, R DE

1- (4- | odo- 10- 2614).3.6 B-teyeens)-ghanone (3 mp.qRa% @noh(was, Hird (n methangh (§mL) #ng o ¢ 1|
f1 uor o- 5_1¢5t haeasewih Na(zaemn s 0.58 Gmaly ;-H:0i (2 yt). TeGtiBedlmiBRteMad wachezida- 2( 7
), 3, 5-tri I@a S ogb?wno_ l%ra'ierd td Loh&'soﬁﬁﬂed%tn@r@gﬁd éx‘éQ&eJ%h eghyﬁa'i:emmb) was

di ssol ved in concentr é? sol u h %
cooled to 0 C*4R&Y: Té‘&tsﬂﬁf%w?ﬁdré?dé%?zﬁ {h c?ﬁ”ct‘}f‘traéﬁ’dﬂﬂﬁ H’"f“g 8 e(’lﬁﬁ 395140
ng, 2.04 mmott productOoil PTLELIP %cnedpnple:ClIPOHakRIOS). i ' HiMRefreelBBe)X (00 IHz 3

mrol ) in IN Hxpeh) dPaE! i 6 OHS 3bsh 00as, AfILEEL @V.eE 14ORFT2RYELES (§ RApCct i on
becones dark red) @1 'ﬁr@g?’l t| q_gnﬁ\%autl on was warned to roomtenperature
and stirred 184560y s quenched wth NaHSG3 and water (pH

2.5) then extract edhe/\plit\#aseﬁswvedammeta@r@l gnd treatg@with N HOF athyf agetaie (Agnl) (lep2SO4)
the sol ution %&eﬂdakéde{tﬁdd ﬁradmmmﬁeﬂmz@tzaﬁh §a%r5ted’ﬁulh|r@¥€ér@k|AﬁUﬂ|183r|ibuV§aﬁhe
chr omat ogr aph%godgcg was cofl:ectegenI flitratlo% 88' 1%%¥e| P%YVI\ES| Ln/e é%q)[(lqgﬂ 1?’]7 @p (TLC

30% et hyl
>250 °C.

25 EXAMPLE 40
2-FLUORO-N-(4-HYDROXY-10-AZA-TRICYCLO[6.3.1.0*"]-
DODECA-2(7),3,5-TRIEN-5-YL)-BENZAMIDE HYDROCHLORIDE
2,2,2-Trifluoro-1-(4-hydroxy-5-amino-10-aza-tricyclo[6.3.1.0%"Jdodeca-2(7),3,5-trien-

10-yl)-ethanone (150 mg, 0.524 mmol), 2-ﬂuorobenzoyl. chloride (0.07 mL, 0.576 mmol),

30  pyridinium-p-toluenesulfonic acid (PPTS, 20 mg, 0.08 mmol), pyridine (0.046 mL, 0.576
mmol) and xylenes (5 mL) were combined under nitrogen and stirred at 135 °C for 18 hours.
After 24 hours, additional PPTS (50 mg) was added and the material stirred at 135 °C for an
additional 24 hours. Work-up as above provided crude product (145 mg, 0.375 mmol) which
was combined with Na,COs(s) (80 mg, 0.75 mmol) in methanol (§ mL) and H;O (2 mL) and

35 heated to reflux. After 3 hours, the reaction was cooled and diluted with water then extracted
with CH,Cl, (4 x 40 mL), dried through a cotton plug then chromatographed to remove
baseline impurity (5% methanol/CH,Cl, (NH3)). The crude material was treated with excess




15 acetate/hexanes R, 0.70). (A 5.4 g scale perfornmed as above yielded 5 g,
67% . B) 4-1odo-10-aza-tricyclo[6.3.1.02'7

] dodeca-2(7), 3,5-triene-10-carboxylic acid tert-butyl ester

1- (4-1 odo- 1woa2/48%843 cycl o[ 6. 3. 1. 02' 7] dodeca- 2(7), 3, 5-t ri erPCI/IB02/00660
0-yl)-2,2,2-trifluoro- ethanone (5 g, 13.1 nmml) and 37% sat urated aqueous
NHAOH solution (50 mM-) were stirred 20-68t net hanol (250 ml) for 2 hours

t hen concentrated and azeotroped with nmethanol (2 x 50 nlL). The resulting
product was stirred in 1,4-dioxane (75 nL) and treated with saturated
Na2C33 solution (15 nL). To this was added di-t-butyldicarbonate (5.71 g,
26.2 mmot). AN EE! etbyl jacetite gnd eonpratrpted.tthen dissaked iBre MEVET € atedgnelianf 20 ( 50
M) and extr agdifen Whd dattbdGli Bt and Itredajter stifihg4l hduUNAIBERKbPuct Ivis tateatad)

concentrated an 0 h I }
acet at e/ hexan@’sﬁ"é{% @gg“ géﬂg Eg"\&?("ﬁé MF&' CQ%ID é:)-g r@%ﬁg& in 7.3

4- Cyano- 10- aza23 (i, &4 B8P 6, B)12- @Z"‘??'dl)o@}é%@hﬁt'w ?3('51 hildhéd 1G-18& 0¥ i ¢
aci d tert-gbuhyt Meshen14 Yiiml+131. Mp. tbe13mechaas). descri bed in: House, H O0.;
Fischer, W F. J. Og. Chem 1969, 3626.) CuCN (108 ng, 1.21 nmol) and
NaCN (59 mg, 1.21 mmol) were conbi neoEﬁﬁMj_E_ﬁ_ 30 DMF (6 mL) and warned to

150 C under N2, 30kl RIASRISYBLOPB.3AD*DODESS j)T:DS T RIERE WYDROGHUGRIDE

4-i odo- 10-aza-tTTCVYC] 3. UZ/ _yllcaC|d
tert-butyl ester AJd&Ghorc-{- EET B ahdel § 1rlef 692 S e

stirred for 18h&wges at 150 C The reaction was cool ed and dil uted W|th
50% sat ;JL ag ed aql(Je@ em%r)@qbutu 8% @@;&iréﬂ@sl’faﬁtvedCust(h 35 YoeNagil(1.2 g)

acet at e/ hexanes

concent rat i on“f'§ deéﬁév% FHV\}B(SDAIU:S% ?gd!i‘lnggs‘ﬁ’ﬁ?@é%b LM o r@@ﬂxu%z (TLC
20% et hyl  ac e (698 xaghwere misgolveg )n Hammw)ee%md MT‘P |hE§cP£FG(§8@ oYy D |

0- Azatric cl onfwids 1THADrecipdnetgrate 2olids ware Sitergd @ wdshell wittywaterde hydr ochl ori de

£ Oy 0 ! IEMLE byl 0SEAg) sdr pma dsgt b 1

acid tert-buty acetate f_‘ﬁ L’}W'ﬁr
war med t o 18 ef P\hﬁ“q"@(“ﬁﬁ Mo iy S mol)es disghied dniaC4e &t a'Eﬂ caopinyratad ' s9 mum of
met hanol whi chLy@en @aled fodlt ‘ChndrédiedstiBG sattbnstf sadiugthitrite (SENMDE@Y Sma)TinEGr oduct

was col | ect ed(PréL) thlpMth e n(egé?tm olut?oﬁ @as aJd'é'd N%BCI((%M%;&MQ&)OG@ 9. 66

b N
g g382 9?0 (mabcerﬂ)z042"T*P')('?n°°rfe'|“r)a‘ed2”‘61 nli" @ ‘b”l‘i"eb1 n as &ﬁt@b% 184

(M). Mp. 268b278d)C.The EXNNRLIBIUIRD Bas(WaDMeZA BRI c:m@[rmmsesvh@zws cooled to
LDgECA- ¢ (53) oAt tIrﬁi&é?é\hréaXoLéxzracl& o Mmyiatécate 14 Qsﬂm@XA%rM%EvégW@ﬁ DE
ano- aza-1rl C | 1C
acid tert-but ﬁ?'”@gt f?%?f’oa °°"Tm_[at%‘ﬁc'jr§j V%%cpwa% fﬁartea tﬁaf%ﬂja S'ché% & To
t hi s hydroxyl remavedaseline material eluting with 509 ethyl acetate/hexanes to give an oil (4 0 mg,
95%).

B) 4-Chloro-10-azatricyclo[6.3.1.02'7]dodeca-2(7).3.5-triene hydrochloride
25 1-(4-Chloro-10-aza-tricyclo[6.3.1.0*"]dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-
ethanone (470 mg, 1.62 mmol) and Na,CO; (344 mg, 3.24 mmol) in methanol (30 mL} and
H,O (10 mL) were heated to reflux. After 2 hours, the reaction was cooled and diluted with
water then extracted with ethyl acetate (4 x 40 mL), dried (Na;SO,), filtered and concentrated

to a yellow oll. The crude material was treated with excess 3N HCI ethyl acetate and
30 concentrated, then dissolved in a minimum of CH,Cl, and the solution was saturated with

hexanes and stirred. After stirring 4 hours the product was collected by filtration (155 mg,

42%). 'H NMR (free base) (400 MHz, CDCly) 8 7.15 (m, 2H), 7.09 (d, J = 8.0 Hz, 1H), 3.00-

2.94 (m, 4H), 2.68, (m, 2H), 2.38 (m, 1H), 1.92 (d, J = 10.5 Hz, 1H). 'H NMR (HCI salt) (400

MHz, DMSO-dg) § 7.30-7.20 (m, 3H), 3.30-3.16 (m, 6H), 2.37 (m, 1H), 1.89 (d, J = 11.0 Hz,
35 1H). APCIMS m/e 194.1 [(M + 1)"].



hydrochl ori de (382 ng, 5.5 mml) and NaOH (242 ng, 6.05 mol) were added
and the mxture was warned to reflux. After 45 mnutes, the reaction was
cooled, diluted with H20 15 and extracted with ethyl acetate. The organic

| ayer was dwioad/o§9sie®2SO4) and concentrated to afford a yelRIWAB&0S@ (110
ng, 0.35 mmol). This solid was dissolved in pyridine (1 nL) and treated
with acetyl chloride (0.03 nL, 0.415 mmof9- and warned to 100C for 18 hours.
The reaction was cooled, treated with H20 and extracted with et hyl

acetate. The organic extracts were washed with water and saturated aqueous
NaCl solution, dried (Na2SO4) and 20 concentrated. Chromatography on Silica
gel afforded product (50 ng, 0.15 mml)._x'%ﬁgﬂgﬁthyl acet at e/ hexanes Rf
0.18). This product wasit-AzIREL¥oMOEB. 204" HODEABLITABSITRENK-ML), heated to 70
C for 1 hour, cooled, concentrat@m@BnggﬁéggﬁL@ilbtzed from nmet hanol /Et 20 to
provi de product (15 3 APCI
1- (10- AZATRI CYCLO

HYDROCHL ORb DEetAinone

1- (4- Acet yl - 10- azay 4 AdiNe) QiR ttydio|6.3 1.6} GREEC(B B, 6)trich, 10yl)2i 2L0Hridroy | ) - 2, 2, 2-t
ri fluoro- ethanone

1- (10- Aza-tri 89‘8“8? £93m9. 1% TAbARsissdyed)n HEE MY &g cpacepiatediziOnsqition | yor o-
et hanone (253 (0.8@Lnthen cooled tmdIG ardtrkakd @ith €G°|6®nr¢[80dw mititel (Nahea) €148imgs ol ved
In DCE (3 nl) Z@derﬁd?ﬁ@-m (%Lhdro@llréﬂnPBHﬁrmloaiaé do (v, @178)mrhdior 18DH,SB, O

mmol ). Th resy | ti tur rre 0 ut poured
over ice q d g&ptmj gggﬁﬁgaase%éygé %&nmut ) Jtreactron b}&?%me% da{knpeg) ﬁ%igﬁﬁﬂp

the m xture wagutior weaweredd g opm (rpperaury andstined 1 hoursTige 'G?"é'a'ht“’?,s ‘F”&?‘é\edwas
dried thr ougmtﬁwsmoaqaad phidg (pHNES) trepnegsttadadite dthyiacaalrange mepl AMewdging (255
ng, 86% . 35

4- Acetyl -10-a 1) the sTlét'og %% Zﬂ"eff%oad‘gcgonf? ate to ar |y?altr?§ &u -vchz'acrhbo'v)?sl iC
acid tert- butCVPmé@Q’éRhe?/\ﬁ‘ @2}"6@5'&3@3"‘?’@1*/? Livpad 687(50 8 37 %) (UEQSEey
0-aza-tri agcl afdat@nhexatsd R7).dnd@cat Pcdle pSrfdmed ascahevb(iejde) 52, °/artr| fI uor o-
ethanone (1.3 g, 463{ iR dzotioictd ¥0130ysRue AN S lidlcb 8Bl RidTbd o' ©
stirred in nethan rate azeot r oped
with methanol € x 50 nL). (This product coul d be converted to an NCl salt
directly: see the n¢¥bdexsagpiticydoldhd.of dodedatat),35-tiane@uti2. 2%asiusto-r red in

#L ;1 leox?Re (%ﬁkamn)a @@Glatrrnﬁﬁanee@ld\ar%tga@%raeateeds mt.&a@m) w&@kmeuon (5
0 | S Was

stirring 2° hé’ht“gt a”t° gséj@%‘frbzotﬁ%vﬁatgeq F°é‘3t"ga‘99m(at%aﬁ2%” gdv " %E&t(zr acb

Wi th CH2Cl 2 ( 4Lk 30e resyltingchreduet qumgeorr)t4¢'P>raoer7édﬂt)c@ﬁdreﬂteﬁ At gatarated

chr omat ogr apheg,dm spiu@vi(EmANTOIns wad added di-1808Wicarboridid’(5.74 @Ye®? Riyrol). After
acet at e/ hexanepr

1- (10- Azat ri cyo in %8%3? hﬁééa%ro?wc?s treat&% \L}zth I:JgOé 50 ngand 4extr?v:)ted with C ZC|2 (ﬁ e):( 30

hydr ochl ori de mL) ried (Na,S0Q,), filtered, concentrate and chromatographe on Srllca gel (TLC 20%

256  ethyl acetate/hexanes) to provide product as an ol (4.9 g, 98%).
C) 4-Cyano-10-aza-tricyc!o[6.3.1.02'7]dodeca-2(7),3,5-triene-1O-carboxylic acid tert-
butyl ester (Utilizing the methods described in: House, H. O.; Fischer, W. F. J. Org. Chermn.
1969, 3626.)
CuCN (108 mg, 1.21 mmol) and NaCN (59 mg, 1.21 mmol) were combined in dry
30 DMF (6 mL) and warmed to 150 °C under N,. Solution occurs in 20 minutes. To this was
added 4-iodo-10-aza-tricyclo[6.3.1.0*"Jdodeca-2(7),3,5-triene-10-carboxylic acid tert-butyl
ester (232 mg, 0.6 mmol) in DMF (3.5 mL) and the mixture was stirred for 18 hours at 150 °C.
The reaction was cooled and diluted with 50% saturated aqueous NaCl solution and extracted
with 50% ethyl acetate/hexanes (3 x 30 mL). After drying (Na;SQ,), filtration and
35 concentration the product was isolated by chromatography (86 mg, 50%). (TLC 20% ethyl

acetate/hexanes R, 0.28).



4- Acetyl -1 0O-aza-tricyclo[6.3.1.02, 7] dodeca-2(7), 3,5-triene-10-carboxylic
acid tert-butyl ester (190 ng, 0.63 mol) was treated with excess 3N HCl
ethyl acetate and warned to 70C for 1 hour then concentrated and di ssol ved
in a m ni nuwoak/gsihanol . The resulting solution was sat RCAVIBOR/0MEEON Et 20
and stirred. After 18 hours the white crystalline product was 15 collected
by filtration (81 ng, 54% . 'H NWVR (400-K+Hz, DMSO-de) 5 9.75 (br s, NH),
7.89 (s, 1 H, 7.8 (d, J =80H, 1 H, 7.74 (br s, NH, 7.44 (d, J =
8.0 Hz, 1 H, 3.33 (br s, 2H), 3.22 (br s, 2H), 3.00 (br m 2H), 2.54 (s,
?508 2(2)212 (E]XA:\/P::DE, nmz mOZ (Eﬂd! @J tp@ﬁﬂ’ldqctepﬁ(ﬂ) R5- tl;gen 14.-o?s;Glct:zlx\//'c'!Bﬂu:}/e}éhydrochlonSlIv’b Mp.
- 7] DODECA- 2(7) , 3, 53. rﬁN‘Oé’ezgncﬁmqu]GReEﬂEZ(AN Peietd-t0-caciodylic acid tert-butyl

10-trifluor 03(3%}%%,?]1;33%% it 3N9¥;ﬁ| F\(L)l%g’t % gg\a gdedesRedio a2 KduRNmén Y|

ester 1-(4- Acé 0-aza-tric

7] dodeca- 2( 7) c@csnttaﬁqdeﬁsspwew)amzn'rzurzpftm?"rﬁlna'd'vfwh vt felaled W ELO gnd ¥89 o) )
and 3-chl OSOPGBﬂWhemrdﬁua(wadcélmtmtra@% @9 g, 78%) i NMRABOONKZ DMSQred i n
G2C 2 (20 ) 3@%{; ”I%HEHgéggQQ @ﬁf 7%@7*@ quﬂﬁ?@ﬂ%%’\@ﬁ) 6a9Led to

roomt enper at

40. 8
nmmol ) and sti Km(ﬁﬂ*)mﬁ(ﬁ‘otﬂ)s?m'r(ﬁe’ 7 Uiz il iy Wﬁt’%‘?@“\ﬂ&s} M(Bu? &7?nqo ice and

sat urated agqueous Na2CO3 solution (1 hen extracted with Et20 (4 x
40 mL). The organic |ayer was washed gg—%—hé%éd aqueous NaZCOB solution (3

x 40 nlL) then dried (NAROBPATRIGYCERI6A.CANPOREFA-2 Wafford 30 an
oil (1.83 @, 69% (TLC etéiMiETereiM-exﬁiblAﬁo&)BWDFﬁ)cmORlDE

2, 2-Trifluoro-|- AI%Fnooﬁ)yaz ncyc%o"ilag bﬁ}égée%L @(7)33 b-tfdfe- Z& 9«96‘&91@1%1& §uty5f’ trien

-10-yl)- ethanone
10-trifl uor oac,eeteyl(aopomazéJtwmewae[%'"sd i g9amq JEYEUA- 27y his hwdrpxy] BRI y |
ester (900 ngwdracr&?.dmb IMg\NES Binblj Bedd Na®H riz2hag .05 @Golriwereazrded acdi thgt ed

aqueous NaHQB th wsaglwlé teﬁqﬁgegéx rT%’Qer fOmintiRs, hﬁé're%ctloﬂ-%s %déd*'ﬁiﬁlte\ﬂ@ﬁth H.0

concentr at ed, extracted w tér ﬂ?é r%gt t hen
dried throlfgh aad eétamsﬁ wish eihy! eesiste nEiteRyPaa 1Ry eotesS P C%é “dp‘i"B?P”ﬁae Bur e
product (420 nragorddiow §olitt G 15%gress amol)/ THE IR Ws dBsaived.in pyHdiNe/R HIomMdWD
02/ 085843 PCT/ tle%gé 5!9 g&@l c }_gldév?zm r@@lﬁé m&oﬁ aQ@ermedlo ho°C for ?Qh&dﬂ@ fheH) ,

6. 62 1
H, 3( 16 (br sfea°i°'Hyas °e°‘®‘b estpd ‘i" EJ*’2" 3‘3@5‘&? wifh %5‘;' n}ie‘?i’? J{_ch orgpnic ei‘%%& Hz,
H . C) 10- Azatwedre wesigde wth 1~a@2 arl destlsated 26790u8 NCH rsolebing dpd {YSBEheMSr i de

2,2,2-Tri fidloréanéenéé}eéﬁbﬂwo%é rhPhyABillcd bet ¥iedrdkd Graduct ($2mg] 0]18 ahen) a28% Elhy!
] dodeca-2(7) Gl Ianane ol k¥ R AT ol ﬁang)rheatedéo -

met hanol / H20 (éf%tfte/hgxaﬁlﬁﬁ
warmed to 65C T00iC for Haivks coqiwte Cﬁﬁ’%t“[ﬁ‘%’ wasfe%%ﬂ’t?éﬁ% PR BEheNgTRR PRYYeh H2O
and extracted prbdubt (3R APCBMS maeag)(M-hBh). dried through a

EXAMPLE 44
25 1-(10-AZATRICYCLO[6.3.1.0*|DODECA-
2(7),3,5-TRIEN-4-YL)-1-ETHANONE HYDROCHLORIDE
A)  1-(4-Acetyl-10-aza-tricyclo[6.3.1.0%7)dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-

ethanone
1-(10-Aza-tricyclo[6.3.1.0%"dodeca-2(7),3,5-trien-10-yl)-2,2,2-triflucro-ethanone (253
30 mg, 1.0 mmol) and AcCl (0.68 mL, 10 mmol) were dissolved in DCE (3 mL) and treated with
aluminum chloride (AICls) (667 mg, 5.0 mmol). The resulting yellow mixture was stirred for 30
minutes then poured over ice and saturated aqueous 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 oll (255 mg, 86%).
35 B) 4-Acetyl-10-aza-tricyclo[6.3.1.0%"|dodeca-2(7),3,5-triene-10-carboxylic_acid tert-

butyl ester




cotton plug. Filtration through a Silica gel plug provided an oil (10%

nmet hanol / CH2Cl 2) which was treated with 3N HCl ethyl acetate (3 m-) then
concentrated, dissolved in a mninmmof 10 net hanol which was saturated
with Et20 awd misssked. After 18 hours the white crystalli RCTIBIYWOS was
collected by filtration (10 ng, 26% . 1H NWR (400 MHz, CDCOD3) 8 7.16 (d, J
= 8.0Hz, 1 H, 6.80(d, J =2.0Hz, 1"H 6.72 (dd, J = 8.0,2.0 Hz, 1 H),
3.32-3.28 (4H), 3.09 (dd, J = 14.5,12.0 Hz, 2H), 2.32 (m 1 H, 2.03 (d, J
= 11.0 Hz, 1 H). APC I\/SWe1762[(|\/|+1)+] Mp. 308 (dec.) C 15
Eéﬁrr'\’iggci?; A(8) 61 R o A D0 face: &%?r.en 1840225 %iforo8]

1- (4- Acetyl - Set'rnyvn:hnexyajgo432ar=mq1)| angd 378 @quso'& IO spivdienc €O k))wese stirtediien- 10-y
1)-2,2,2- tri fnleﬂ'\gﬁé? @trh?ﬂp@ﬁo@@ thféﬁ%&rﬂc@nté‘féd@nd azeotroped with methanal (2 x 50 mL)

10- trlfluoroacet tr|c [ 6. 0 dod 7 yI
est er (800 Th| r%“rﬁ"{é? 5: %)anrr%(]j salt. d[2 ﬁczl ix%é QMp?’e?aB'g rles%narng

war med to §70@r0ﬁmt was stioed io. 14F¢1@(an¢ X30umk) Wﬁs"f@éﬁgl w:'th\ %Matedr asteaes NpLLRa | | N
aqueous HCl SQLMKth@mL?@o rﬁts)was%uaerdamaﬁ%nduwm‘ohatehmlg agehaion. and stirihezl

Na2SsO4). Ch f 49 t byl t at
R 0.75). 1 R (0BoNRR o B A 188t eMluaffi i i ‘Lfge?as%
(s, 25 1 H, 6Na§0(),sf'lter§d }qpncenpraggl qnachramepgraphed fo RreMidepnigjl | (1. %ggQO"(}n

g- 2? (_br S, 14b961etrf§la%4'(at@}%xaﬁeslﬂ10|ﬂb) 3.14 (m 1 H, 2.35 (m 1 H, 1 97 (br
2Tr|f_luor§1[4h : LT3 enAvlh - .
''1- dodeca-2(7), 3 4celyigmze- tycw]s 3t 3nesisea- a_(z)(34 mer@fgprcasfpongva@s yerbutyl
0- aza-tri cycl eker G9dlmg, @33 mAldjode ceatéd with,e3cess 8N HeettyDacgta)e-dhd Fadne@@o 70°C
trifluoro-et h%}qq\%ur(tﬂrgu trQeoﬁgﬁ dm&j in Q%ﬂ(ﬁW&f@f‘\Eh@ﬁol Helhe r@%ﬂsn&golutén 21

mmol ) and sod
) and o Ur‘é%f%%?ﬁfm and Gt 7 B, re iR Rl Pedi o e
di | ut ed wiftsh H3lecraby fitdtiomE eg, 54%)h e NWMR (400aidiez, HIMS O] &h75nkcs, BH), §B9 (s,

Na2so4), fil B 939
(aZ o) s E T eadd GUNELMY PTLAr § RHRITANIE =040, hRNG.88 tor & 2HY ol (or 93

2,2,2-Trifl uorsoz"f)a%‘i oy M. FDREA 6, 3921 74 Pa i Bk 282 e 5150 51211 HISCMP mEA301

pent adeca- 2, 4¢8)Mp, B8{202 faene- et hanone The above oil,

2,2, 2- trlfluoro 1-[ 4- hydr oxy- 5- (1- hydroxyi m no- et hyl ) - 10- aza-
tricyclo[6.3.1.02, 7] dodeca- 2(7), 3, 5- trgl(é&-;i-@-irl] et hanone (177 ng, O.54
mmol ) was t i rne}dzATRlcEcumEa(G”}quECmmeBpMRMN HOL HYOROCHRORIDE (0.4 m, 2.8

nol ) and acetic al}\hypcre;,g%c,gAp@,Qf)uo(oqc 7)alsefenlfyihour s.

The reaction was t he

y .
extracts were &€ ed (Na2S™), fil tered and concentrated to a yell ow oil
1-(4-Acetyl-10-aza-tricyclo[6.3.1. 0* ]dodeca -2(7).3,5-trien-10-yl)-2,2,2-trifluoro-

ethanone (2.5 g, 8.41 mmol) and 3-chloroperoxybenzoic acid (m-CPBA) (7.5 g, 42 mmol)
25  were stirred in CH,Cl; (20 mL) and warmed to 40°C for 18 hours. 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,COj; solution
(100 mL) then extracted with Et;O (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
30 an oil (1.83 g, 69%). (TLC ethyi acetate Ry 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)-
ethanone
Acetic acid 10-trifluoroacetyl-10-aza-tricyclo[6.3.1.0*")dodeca-2(7),3,5-trien-4-yl ester
(900 mg, 2.87 mmol) was stirred in methanol (20 mL) and saturated aqueous NaHCOj,
35  solution (15 mL) for 48 hours. The mixture was concentrated, diluted with H,O and extracted
with CH,Cl, (3 x 20 mL) then dried through a cotton plug. Chromatography on Silica gel
provided pure product (420 mg, 54%). (TLC 5% methanol/CH.Cl; Ry 0.44). '"H NMR (400




whi ch was di ssol ved in anhydrous DMF (3 nL) and treated with 60% NaH I n oil
(32 ng, 1.08 mmol). After stirring 18 hours, additional 60% NaH in oil was
i ntroduced (33 ng) and the 10 m xture was stirred 2 hours. The reaction was
guenched w wo d2@e38¢Hb nl) and extracted with 80% ethyl acaRG@VBH#%enes (3 X
30 nL). The organic |layer was washed with H20O (3 x 20 nlL), dried (Na2S»4),
filtered and concentrated and chromat ogr&hed to provide an oil (40% et hyl
acet at e/ hexanes Rr 0.56). D)

7- Met hyl - 5- oxa- 6, 13- di azatetracycl o[ 9. 3. 1. 02, 10. 04" 8] pent adeca 2 4(8),6,9-t
etraene 15 hydrochloride Utilizing the nmethods described In |l e 19C,
2,2, 2-Trifl qu@zﬁmhypsgnd;dhﬁgongH) 6.62 (m, 1H), 4.32 (m, 1H), 3.84 (m,1H) 3 8 (m,

di azatetr acychgy, 928wis,A8), 336 @ s SHP WA LD, 23840B)H)6L. O (Wt + Bediez, ¢hanone was

ted to the |'e DaUNGh2 as, 4 3N HC et hyl
ccotate (3 ). coRbiEPRRERI iilele IR A HERLERMLED 0 oG S

was saturated with2 héﬁafﬂve@ 1a<mﬂ'y@9>wﬂ|0@aa t”ﬁ)fcf°@r3 g lﬁﬁf’eﬁ?ﬁﬁ ES ? fiien \1/\?1}"{ e
crystal ling pemshtat (51amgCOldseingl way disdiven at metha{cdlBOnp/1, E3MbJovreated With 1H
NMR (400 MHz 35925&%8’ gH‘)/?]rmZd 603 Sg""b fdr d")mur?’ ﬁ% %rx@:gé (Ng& 6H) ,

N3.
[2( E/IO-'_( ?_5 i ]SH) E)@?\]WLrEtegrﬂlluted with H,O and e tracted with CHzglz '(_gk 23’ mH; then drled thlsuaaéa 215. 2

4- (2- METHYL- 2cbtfoWiRbg CEitr3tiovLthreugh -a/ika §ERIpCY Clodiéd & dl. (0% TEDARFCIACE] #)ic8, 5- TR
ENE 25 HYDR%‘S%%% |@|r§91l Ml g%g%&%%%@ LB BEMéEdiratdd Yd@sol@&r ifNéAninimum of

TRI CYCL( 6 DODECA- 2
1- ( 4- Acg yp 1@e§12&olﬁc5y/@p éft d rvntbftz?] OségngRE%; I’I§R gurs the white crystalline

5-trien-10-vyi )aroau& was tdlledtéd bycitetionetl 0 angp2a%)( 'H BMB, (4®. HZNGBIOD:)HTel 6 (d, J =

f“o”ig%' ;8; m"g'o ﬂ-l r’?éwlﬁﬁ% ﬁ{z 1k 72'5?!\4“\) 6820 1, 11933 82- 3mh W&, yar med

),
ystal | s tltered
30 and rinsed Wtsﬁzlgt*f%y?”)a%%&@i éH{ é(qrd ‘éé)O)J 1'%1}15‘8@6@%/ @%%&W”“
3-di net hyl am mop. Bog @6e.X°Ci f | uor oacetyl -10-aza-tricyclo[6.3.1.02""]-
dodeca-2(7), 3,5-trien-4-yl)-propenone, (200 ng, 0.56 mmol) was dissolved in
ethanol (25mL) and treated with 5N HEXAMRLEARS| (0.1 ni) fol | owed by methyl
hydrazine (0.6 mml). TheETRESSHOXABYJMIAZATEERARCLRIE-IEO 1@ 70C for 4 hours.

The mi xture was cool ed, df %AVE § 5%57gmgngﬁpg,qugpl_mbgd W|th et hyl

acetate, dried (Na2804) 0

provided a 3/1 mi xBUEE PV uYCRXE GRS 2727, :
et'’hyl acetat enmamamﬂaandﬂﬁo 40) V\D 02/ 085843 PCT/IBOZ/ 00660 74 The above

oi ![ h( 13? ?%’0 0. 388 apgiladia "’Fﬁl@ﬂd}&‘&%(ﬁ)azé Bidycltib.3. D07 dSueta1R7) 3, SvRleR4-yBdster r €d i n
el 0 A S o P AL 75y B e o
and concent r athedrs. Teemixtyeavds ceolageesd feated Wit NAAUBYS @ﬁhﬁ%i"&&ﬂ?‘%ﬁx@clef’ca gel
and concent r atyif elhQ a@état@iahd dridd@NS80]). Chromatography affords an oil (190 mg, 24%). (TLC
ethyl acetate R; 0.75). "H NMR (400 MHz, CDCly) § 12.58 (s, 0.5H), 12.52 (s, 0.5H), 7.53 (s,
25  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 (br d, J = 11.2 Hz, 1H).
B) 2,2,2-Trifluoro-1-[4-hydroxy-5-(1-hydroxyimino-ethyl)-10-aza-tricyclo[6.3.1.0%")-
dodeca-2{7),3,5-trien-10-yl]-ethanone
1-(4-Acetyl-5-hydroxy-10-aza-tricyclo[6.3.1 .0*"Jdodeca-2(7),3,5-trien-10-yl)-2,2,2-
30 trifluoro-ethanone {190 mg, 0.605 mmol), hydroxylamine HCI (98 mg, 1.21 mmol) and sodium
acetate (118 mg, 1.21 mmol) were combined in methanol (4 mL) and H,0 (1.mL) and warmed
to 65°C for 18 hours. The mixture was cooled, diluted with H;O and extracted with ethyl
acetate which was dried (Na,SO,), fitered and concentrated to provide a yellow oil (177 mg,

93%).




5 was generated with 2N HCl nethanol, concentrated and recrystallized from
nmet hanol /ethyl acetate to provide a 3/1 m xture of regloisoneric
pyrrazoles (85 ng, 58%. (5% nethanol/CH2CI2 (NH3) Rf 0.25). TFA-precursor
APCI M5 W 8®612dsfs¢M + 1) " ]. EXAMPLE 48 PCT/1B02/00660

4, 5- DI CHLORO 10- AZATRI CYCL(O 6. 3. 1. 02" '] D%:)ECA 2(7),3,5-TRI ENE HYDROCHLORI DE
10 A -73-
1-(4,5-Dichloro-10-aza-tricyclo[6.3.1.02""]dodeca-2(7),3,5-trien-10-yi)-2,2
,2- trifluoro-ethanone (Based on Canpai gne, E.; Thonpson, W J. Og. Chem
1950, 72, 629.) ' _ 10 b8
1- (10- Aza-tri cycl of)@.2@-Triflsero-7Meylhoxa by tdiagatelracyqlog,3.4.8" oNa0eSa% 1| | uor o-
et hanone (5392m§)692teﬂ:amlh)anms stl rred in cH2Ql 2 (5 m ) and treated with

| C3 (s) (982 ng, {21 am;va') ol Th@zﬁﬁﬁwnﬁwro%ﬂ@g 18 osa,t.m&emgmsgzbrred

0.5 h d t t
extr ag'tj 23 vmp'? ﬁgsglq@énboqflgoadﬁgazwmﬁ "'gh?q ~dlepthanens g’ a‘9c§3€ g ‘8) Y‘ﬁéf ﬁtﬁrg% i

concent r at 8d DOE € mb) IreateaAOthrinipthy@dire (0.9 1rC, 58 Yoret)eptl acatic eattydridedAeRe 0.3Rf

0.62). B) 4, 5;di £hhRb®mbRs@%dtitinss! Plebredctidn Qs datAhRR 3,8 @Ad exdrabred Wittene
hydrochlorld

1- (4, 5- Di chl of'BY! A6'els-a The RXPels S1ere Uief (eSO yligied 209 coeeyraied; 2 tfigh ol y 2 )
, 2-tri f | uor o- weithweasatiseolyes anhydrous, CAEF (Grrall) pndikestestwith 68 Nahl imeit @& msl 1.9 5
and treat ed Winkridn).NaR&PQairing 1&( 50@9 aﬂdmoﬂéﬁ GUHPNAH inMbil W2 it died .(33ThE) dndi the ed

T xture s vy ng&tsoarr%a L soufg?ogigﬁraaea L} e

wth H2 et h ace

extract ed i nt 80% ety aeptrteliexangs)(3 Séq Tk k Jhe prganic laygr ws wasiig with Hag 43 V\/&%Wb)d W|th
et hyl) acegat BriddNRa S0P Uitedl 'aﬁ&ébnmr?'trhedi aﬁmﬁdn%&b( géh@hl@ﬂ)u?p)rdf\wlaeﬂ&l go%hatmyonht )
pH 1 Pr oduct wth CH2C 2 (3 x 40 nL iltered t roug a
cotton plug aﬁ%f\{vgzheéane%l?a?ébg to an oi | 25 (4QQ m 100%. The oi |-
di ssol ved i n met haBdi-Methd51oxa6f Spiazgtatracygie[93¢4.0_ o 0h jnentadeqaz 448) 6 p-1gh ennd
concent r atied, hydaghiogiessol ved in a m ni num of met hanol and whi ch was

S e o 2Ougpfle Sl it sd Bahamad I Erzcédﬂi‘ﬁ&oré{ﬁ%%d Sleod. by

filtration (210 hzy acet at e/ hexanes 0.08). H
NMR (400 MHz m&a%?w@ R0E" %e"‘aé‘iﬂba 448) 8- totragne-gthanong) WéH)“’“’f ?L o the | ,
1.99 (d, J = it(h Eontdpyndl This . wab3tt2atdyRvith1 8 HAHztHpVE®tats 3 SnL).4donGedtrate@ @né0,

126. 58, 45. 54?' %?ﬁ\ r?hﬁin% of@l wmcﬁngZaturgtggw(terexaMspand%a@Gdzgﬂﬁepw WO
02/ 085843 PCT. I% 00660

N4, N4- DI I\/EQHYEC"{[@ MAW’@@C @d%ct wab??lﬂted by filtration (18 mg, 13% overall). H NMR
DODECA- 2( 7) , B(QO'MRIZEINES@-dSISL'FO\IAM"DB 63/ BROVHR. ORE. DE()6H), 2.50 (s, 3H), 2.23 (m,

10- ;I'I‘I f5l uglroaqg;ybg(JdOJawspglmyqu@[.ﬁsg,/égﬁa (M HApdeca-2(7), 3,5-triene-4-sul f
ony chlorid

1- (10-Aza-tricyclo[6.3.1.02' '] dodeca-BXMIRLE4B-trien-10-yl)-2,2,2-trifluoro-
et hanone (530, (%@ET@YG2%%)\2(3\@@\(9%@%11@|ML@'{6>§1Jb’f’ID@dEcaOzl(m(52rRﬂ¢NE 30
mol ) and St | HYDROCHLOSI%E and 4-(1-METHYL-1H-PYRAZOL-3-YL)-10-AZA-
TRICYCLO[6.3.1.0*"]DODECA-2(7),3,5-TRIENE HYDROCHLORIDE
1-(4-Acetyl-10-aza-tricyclo[6.3.1.0%"]dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-
ethanone (1.0 g, 3.3 mmol) and dimethylformamide dimethylacetal (DMF-DMA) (4.0 g, 33.6
mmol) were warmed to 140°C for 18 hours. After cooling, a crystalline precipitate was filtered
30 and rinsed with ethyl acetate (690 mg, 58%).

The above solid, 3-dimethylamino-1-(10-triﬂuoroacetyl-‘l0-aza-tricyclo[6.3.1.0”]-
dodeca-2(7),3,5-trien-4-yl)-propenone, (200 mg, 0.56 mmol) was dissolved in ethanol (2 mL)
and treated with 5N HCI ethanol (0.1 mL) followed by methyl hydrazine (0.6 mmol). The
resulting mixture was warmed to 70°C for 4 hours. The mixture was cooled, diluted with

g 1

i-

35 water and extracted with ethyl acetate, dried (Na,SO,) and concentrated. Chromatography
on Silica gel provided a 3/t mixture of regicisomeric products (130 mg, 68%). (TLC 50% ethyl
acetate/hexanes R; 0.40).



The m xture was quenched with. ice, extracted with ethyl acetate, dried
(Na2SO™4), filtered and concentrated to provide an oil (640 ng, 87%. (TLC
30% et hyl acetate/ hexanes Rf 0.15). 10 B)

N4, N4- Di et twol 02/o8s8ax at ri cycl o[ 6. 3. 1. 02' PCT/IB02/00660

7] dodeca-2(7), 3,5-triene-4-sul fonam de h%/‘rdr ochloride 1 O-Trifluoroacetyl -
0-aza-tricyclo[6.3. 1. 02 7)dodeca-2(7) 5-triene-4-sul fonyl chloride
(320 ng, 0.9 mmol ) was stirred in THE (10 nL) and treated with 40%

Me2NH H20 (1.5 ). After 10 m nutes the m xture was concentrated and

chr omat ogr aphed on ca L % 15 et tatelh 0 31) to
provi de an oil (25 &?130%9 §3ﬁg aqnd aécﬁi?sg (g# W@ds)s?ﬂ (6
m.) and NH4OHsYr2d mne@am £0iml) @dd He® Kﬁ)[!ﬂ#bfor Thbouns. x itar €oglag “@o’ﬁ@,@m waa ed

and azeot r opegiutdd@th Wﬁteh%ﬂl?ﬂcte@ itk bﬂﬁﬁ)dr@@%rd’u@ﬁH'cbtioﬁg)lu@iahd mer@iaﬁSOWHﬁd in
net hanol and tre

( gneen
di ssolved in 5°ﬂ‘|’ ngﬁ{JPHr Jﬁ%‘fhﬁ(’gﬁgﬂgrap%@ wﬁacgﬁ3 \ah'/gscogcgk)lﬂ?tg i t rﬁ%gg'b and
stirred 185howes gerpratedpyihANcHChaihapel} F@ewatewnqz@cwﬂla'!'%eatfiommetéa@l/qmw te
(pgwder ]£163 lr)rgcetalitQ"/{@a.pr(;vTcleCal@/‘%t’o ARtuREd | legléibdferia fyMbibesR(850 migd )58%), H(59NVR
ata, free %J, . J =8.0 Hz, 1
M), 3.30 (m ﬁ‘%ﬁ%’,‘é’ggg’&%{) Ryt '%)fég’r%ﬁ'%ﬂ%b@ M%%f%&fﬁmm’_] 12.5,2.2 He,
2H), 2.69 (s, 6H), 2.45 (m 1 H, 2.9¢wmridss) = 11.0 Hz, 1 H. 13C N\R -
7.1, Gous gt arlo g Portiadin, 340 *ﬂ%@?&éﬁﬂég
7.68-7.52103H), 3. AR!-{4/$Dichigro-103aza-Aricyeig "'n' Qdera-2(7y 59m¢n10wi)42s22fs 6H) ,
2.22 (m 1 H) tindor&éthérdne Based oh Labhpéigne, &.; THompIaVy. y‘&)r@@ﬁ)e@M%o 7Armb) Cal cd,

105, SyoHmeOlE by A agd B aﬁ%aﬁﬁ@?&%i%aﬁ%wﬁ %
Lg 6. 3. 1. 02' hpe. me@AV@e?'"ey i ChtsQH ERE PRI HAdORINDE s THd%83)P¢ 313 IR
anal ogue was phealtng ofangensdlion wad stired 0.8 tetry,| polied fiasaturated aqueous NaHSO;

Hr'o fg/c;g[ §g3- %oug%{, Z‘%ﬂ?ﬂ’ﬁ;&ﬁ% withr erldi) f“?"zé naw Iﬁﬁaay&;;oggﬂ ereogﬁ E.@%%Inﬂg 0.9
Exanpl e 495 fRRSertieRd i 7°Ms“°/e)é181rz¥a éﬁet@’i %ﬁ?‘@%"”ﬁ%& ﬁ’é 899) .

Deprot ecti on and cBMédnshlcuoH@ @zatrhﬁ:lc@astoe{]yodqaaﬂzgmrenﬂmrdworwhfords a

whi te powder (189 sééhférmﬂiaqné,@l%’ rﬁ&tdﬁ Bé%@ﬁtrlémliﬂ2 -Qin&IAa-- (TLC

0 =
0% o ol acel ol TR sl whts b oo et el 3
3. 00 (m 213p, 2. 3D nfmal) ib MO (SLmRB (The slir&DMOR/r@3B8ARIPEITAd BOZ/ BOB6MOWS 6 =
1565622 1%;‘) 1 é:%ncZﬁrf(ze?to ddills, alidld WiIMRH,01400Q Mdricted illethyi fethftb3 %10 mMi44. TQ839 63
25.10. APCI MB O 98%° ’f“i\‘/?"l”% f“”e%?dfh? soffan f‘f‘?”g‘rq-(ﬁ‘\wé giﬁ‘aé‘fﬁég‘"y'
DVSO- d6) 6 9. ?getitﬁlxheg nemqyzed 8vntn_ setmaeg aqws NG S(oantlotho:pf~ 0. Product was

extracted with CH,Cl, (3 x 40 mL), filtered through a cotton plug and concentrated to an oil

25 (400 mg, 100%).

The oil was dissolved in methano! and treated with 3N HCI ethyl acetate (4 mL) and

concentrated, then dissolved in a minimum of methanol and which was saturated with Et,O
and stirred 18 hours, The product was collected by filtration (210 mg, 45%). (TLC 50% ethyl
acetate/hexanes (NH,) R; 0.08). 'H NMR (400 MHz, DMSO-dg) 5 7.58 (s, 2H), 3.33-2.97 (m,

30  6H), 2.18 (m, 1H), 1.99 (d, J = 10.5 Hz, 1H). °C NMR (100 MHz,DMSO-dg) § 141.02, 130.60,
126.58, 45.54, 40.55, 38.30. GCMS m/e 227, 229 (M"). M.p. 283-291 °C.



Hz,1 H, 7.66 (dd, J =8.0,1.5 Hz, I H), 7.53 (d, J =8.0 Hz, 1 H,
3.39-3.01 (I OH), 2221 (m I H, 52.04 (d, J =11.0 Hz, IH), 1.66 (m 4H).
GCMS nmle 292 (M+). Anal. Calcd. For Cl3H16N202HC 1/ 2net hanol: C, 54.07; H,
6.47; N, 8.wb.o2psssesd C, 53.98; H,6.72; N, 8.12 EXAMPLE 51 PCT/IB02/00660

5, 13- DI AZATETRACYCLJ 9. 3. 1. 02' 10 04. 81 PENTADECA- 2, 4(8), 9- TRI EN- 6- ONE
HYDROCHLORI DE 10 (The title conpound was 5p'repar ed follow ng the procedures
described in Quallich, G J.; Mrrissey, P. M Synthesis 1993, 51-53,
treating 4,5-dinitro-1 0O aza-

tricyclo[6.3.1.02" 7] dodeca- 2(7) 3 5 t)éA%EEJt -carboxylic acid tert-butyl
ester as an equivalent to an, enyI m)lf.;ty ) 1H NWR (400 Hz,
DVBO-d6) 8 10.42 (s, NH), @NRDNETH&’L 10-AZATRIGYEDIG.3.0¢T" 1H), 7.15 (s, 1H),
6.79 (s, IH, 3.41 (dDodEGASCII)S HIRlEBlEI)4 SlﬂFGlAllDEB—l\(DROOH:ﬂ)RIDElS 2.93 (m
2H), 2.12 (M | H s daOBofdeenlitabhigba b2l BidHeS.

1) +] . EXAMPLE 52 ‘ AZF ¥ 0. 04' 3] -
PENTADECA- 9 ( 16ljoride 6, g- TETRAENE HYDROCHLORI DE (For references see: Nachman,
R J. J. Het. Chem-(10982tricychmn.).02|dade2a-T(7),3, §-trion-00-{)-2,2.2 trifluoro-ethanone (530

(4-hydroxy-5- ﬁw%ﬂqpm;lng %@a&fehwmlo@&s@ﬁo’%rc]acﬁ%z Hdﬁjﬁﬁa) gf(d7gtl"‘§d Rr 5 rrﬂlrft‘x'fbslo yl) -
et hanone (317 1)

was stirred cﬁ% '6?3%{73 he d ‘L
car bonyl dl i mi H'?’fz'ﬁ'f"é’e(‘“?ﬁ9“??15“9"]3”“66‘:6%?3“3" ‘%ch?t%? tp. ri5cd "9'8° R
The m xt ure wascantratee fotpravidedn oitii#ULingd7%i. { H-OREACItIH! {cBBte/hekanes RAD. iashed wi th
1 N agqueoyg HC SOé '-ﬂ"l@@m(e’ﬁ'\ ?S10119a Bhe B&lﬁ&l 7 aaaz@énevmaf@kam t hrough
a cotton plug Ica ge Yo et hyl 25
acet at e/ Hexan I‘OVI de an oil (130 r’rq)7 Th| S rraterl al converted to the
title compound by10:Trfuareschmleld- ad@@lcrdotﬁe’w 9 hideeasrp{7 k3, S-iene-4-ppifvR ghipnide VHz,

?'Vg? ?6) 13) 11388 m@so 9 Mrhol) wa sthfed (OTHRS (10 M) and/irdaRd (ki 46% MERIHHZD @46 ). lH) )
S S,
H, 2.18 %ﬂq_i)q 0 STUES? th<e ml_gtlfj'e waigonéen‘t_izated E# °m/f|?°é Hﬁfé‘ c;lh é_pci f% (@-%[ ﬁ?ﬁ

1)']. 30 E&Awnﬁagesatelaexmﬂgﬁwmme ABOIRFE MG EPBHACHSpteriabwas ¢issolved 04’ 6] -
PENTAD ECA- 2( thQpetranél (& mLEaridANENEH kY RXcHdL s dD8 hours. The mixture was concentrated
2,2,2-Trifl uorr% gt?‘cip é’qgrRWetrﬁaagﬂhQl%e%)o'rhgzr@sufhng%i{or ; g@sél)\/e& uQ%etF]aP&P%ﬁ&at 2( 7)

,3,5-trien- e were converte

the title corTﬁ N HfclieHy! aCS‘Btet(ﬁé‘{bF%é'H@fe@sd‘%f@@%dr'P BedNmHm e DaBP 54, ' H
NVR (400 MHz, afdD3RMD) w8s satGated svjth Et.0)and Alip@! (& houdD U 8684 ¥asClle¢tBO Ry 00660

- 77 11"') 3 3@ roﬁg %We Eo d%n9(216§ mgzé‘@%) &L&@o%%ethlanm/ 8H2%|2|'dﬁH3)3i‘|b;54§ 139 (d
APCI I\/S m e 29! RZ(thf Nieq bgs)e_)_}‘foo MHz, C CI3)87 6|:1{)(m 2H), 74‘“%1 J=8.0 Hz 1H) 3. 30 (]r'n
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, CDCl,) 5 128,43, 124.16, 122,75, 46.67, 46.55,
42.11, 39,44, 37,81. GCMS m/e 266 (M"). (data HCI salt) 'H NMR (400 MHz, DMSO-dg) &
25  7.68-7.52 (3H), 3.38 (m, 2H), 3.24 (m, 2H), 3.04 (m, 2H), 2.58 (s, 6H), 2.22 (m, 1H), 2.04 (d, J
= 11.0 Hz, 1H). GCMS m/e 266 (M’). Anal. Calcd. for Cy3HgN.0,HCI: C, 51.56; H, 6.32; N,
9.25. Found C, 51.36; H,6.09; N,8.09.

EXAMPLE 50
4-(1-PYRROLIDINYLSULFONYL)-10-AZATRICYCLO[6.3.1.0*}-
30 DODECA-2(7),3,5-TRIENE HYDROCHLORIDE
The pyrrolidine analogue was prepared from  10-trifluoroacetyl-10-aza-
tricyclo[6.3.1.02'7]dodeca-2(7),3,5-triene-4-su|fonyl chioride (320 mg, 0.9 mmol) as by
substituting pyrroline in the coupling step described in Example 49B. The TFA product was

isolated as an oil (314 mg, 89%). Deprotection and conversion to the salt as in Example 498
35 affords a white powder (189 mg, 63%). (TLC 10% methanol/CH,Cl; (NH3) Ry 0.60). (TLC
50% ethyl acetate/hexanes Ry 0.65). '"H NMR (400 MHz, CDCl;3) 5 7.66 (d, J = 8.0 Hz, 1H),
7.64 (s, 1H), 7.37 (d,J = 8.0 Hz, 1H), 3.30-3.15 (m, 8H), 3.00 (m 2H), 2.39 (m, 1H), 1.98 (d, J



EXAMPLE 54 6- ETHYL-5- OXA-7, 13- D | AZATETRACYCL(O 9. 3. 1. 02. 10. 0"' 8] -
PENTADECA- 2(10), 3, 6, 8- TETRAENE HYDROCHLORI DE
2,2,2-Trifluoro-I-(4-hydroxy-5-am no-10-aza-tricycl o[ 6.3.1.02" 7j dodeca-2(7)
, 3, 5-tri en wWo-oploysset hanone and propi onyl chloride were coRfdVIBEHE t he
title conpound follow ng the procedures described in Exanple 40 and

Gol dstein, S. W; Danbek, P. J. J. Het.-®rrem 1990, 27, 335. 'H NMR (400
MHz, CD30D) 8 7.64 (s, 1 H, 7,62 (s, 1 H, 3.48 (d, J:25Hz, 10 2H),
3.41 (d, J=120Hz,2H) 320(2H)31(q,J=75Hz 2.45 (m

1H), 2.17 (d, J = 42 API m e
229.2 [(M + 1F 15HEXAN/F’|_7é bsTers i epitg ‘385%3581?‘5‘??13"'13Hzi 19665, 12" 30|

| AZATETRACYCL CI4O163122.36; SO0H3 04768 ; 4 6FEBNABATD, ECHY, 29,67 5. 50. 6PG- METRGBBIEM + 1)
HYDROCHL ORI DE 4L HC; gelt) 'H NMR (40 MHz, DMSO-%0) 5 9.78 (brs, NH), 8.1 fbr g, NH) 173 d J =1

2.2 2-Tri fl uorg 2(7
22T e S Hogt) 168 RlabrR0Aa iz SR A a%&?*%ﬁ%@@%qa e 'v?e?r1t(5'dge)gat o

title conpsund.of o) owk nig.ot He 1k dcesd(m,eeH)de3aMS veel 292 EKpMplak Geled. (FBLC 25%

L R g s 2,

(d, J = 11.5 Hz, , 1.45 (d, J_7E>@m55@m APCI I\/BV‘é2432[(M+ 20
1)+]. (HO salt) Mp 249-251 £ EXAN o s dies,

| AZATETRACYCL( 10.3.1.0-". Q' ¥ DECH P T 9- PENTAENE

HYDROCHLORI DE A) PENTADECA-2 4@)9TRIEN 6 ON HYDROCHLORIDE

1- (5, 14- Diiazat et r agye lite] cbPpetind wls prédarétoldiving XradesoaduésldelcriBedin Quatige st aen- 10
“yl)- 252 2 §; “'Jrls;{%o st hﬁ\”°“§ &@gggdweg?t laggémt b%&f @WpfhdazaK N.;

Schaf fner, 1I.
0-aza-tri cycl S[CH“QBB 31 @éld?‘]edﬁaéh%5 Q‘E"F) 193°a§’°f‘¥"F &sid T”@”W'I esfer 9s gn equivplpt|iq oy o-
et hanone (607 afgrtholiuB® premA oS tH BRI (wandMHA CMES0-&) haoud (sHIM), 958 mbr)s and

treated with 20, ,( ) d 7.

et hanol (2 n1_ ﬁ?gh% (Eﬁl_s'x?ﬁ)r‘ quﬁm‘h‘” 3757”9?%})'341&%0 ?209212’5{1933503 tréat éd vvlth
acrolein (6. 22ﬁﬁ(m2H9?1?nﬁ'ﬁ|‘)")ér?é(ﬂ’/\/alr‘rﬂé&"tzom)r"é‘fq'th@?’ﬂﬁ?@zWﬁdh}s The

m xture was judged conplete by TLC, CB?A!\&Q.E%QCI quenched into saturated
aqueous NaHCO3 sol ution (40 m_) Th 'I‘ﬁ—X't—Uf‘e—( pH 8. 5) ywas, extracted wth
CH2CI2 (8 x 30 nl). TheS-BXGAkXA, S¥EI9.3108"05D and sat ur at ed
agueous NaCl sol ution t#mmdmxeduo)wmmmewtﬂmmonhuqmo@oncentratu on

af forded a dark oi lFo %}'cﬁg% 3@8'59% r@tpgr,@aqr@gmomgagl 454Q§R?§%T;i§§,gr1OV| de a

yellow oil (105 ng acet at e/ hexan
02/ 085843 zpCT,(‘“l'BGQ’N)@B@[W 1 a-tricyclo[6.3. 1 ]dodeca -2(7),3,5-trien-10-yl)-ethanone (31
1.11 mmol) was stirred in THF (10 mL), treated with carbonyidiimidazole (269 mg, 1.66 mmol)

and warmed to 60°C for 18 hours. The mixture was concentrated, diluted with CH,Cl, (50
mL) and washed with 1N aqueous HCl solution (3 x 10 mL). The organic layer was dried
through a cotton plug, concentrated and chromatographed on Silica gel (50% ethyl

25  acetate/Hexanes) to provide an oil (130 mg). This material converted to the title compound
by the methods described in Example 18C. 'H NMR (400 MHz, DMSO-ds) § 11.78 (s, NH),
9.56 (br s, NH), 7.63 (br s, NH), 7.24 (s, 1H), 7.07 (s,1H), 3.26 (br s, 2H), 3.16 (brt, J = 9.6
Hz, 1H), 2.93 (br s, 1H), 2.18 (m, 1H), 1.97 (d, J = 11.0 Hz, 1H). APCI M8 m/e 217.2 [(M +
1))

30 EXAMPLE 63

6-BENZYL-5-OXA-7,13-DIAZATETRACYCLO[9.3.1.0%'°.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%"|dodeca-2(7),3,5-trien-

10-yl)-ethanone and phenyl-acetyl chloride were converted to the title compound following

35 the procedures described in Example 54. 'H NMR (400 MHz, CD,0D) 6 7.63 (s, 1H), 7.58 (s,




B) 5,14-D azatetracycl o[ 10. 3. 1. 02" 11. 04- 9] hexadeca-2(11), 3,5, 7, 9- pent aene
hydr ochl ori de 1-(5,14-Di azatetracycl o[ 10. 3. 1. 02. 1104.
9) hexadeca-2(11), 3,5, 7, 9- pentaen- 10-yl )-2,2,2- trifluoro-ethanone (94.7 ngy,
0.31 Mol ) waxosssverted to the title conmpound usi ng net hdfS/IBR/Wedcr i bed
in Exanple 17 to provide a crystalline splid (36.9 ng). 1H NVR (400 Mz,
CD30D) 8 9.19 (m 2H), 8.33 (s, 1 H, 827 (s, 1 H, 810 (dd, J =8.3, 5.6
Hz, 1 H, 3.78 (br s, 1 H, 3. 74 (br s, 1 H, 3.58 (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 M5 W
210.9 [(M + Lyyl; nal o, GLAHLANR 224G 18 C
25 8- 1‘?&3 7. ﬁ?qrﬁ(é??-@ehe (@gﬁ 25%‘55@?3“3@( & ?gi.mlo zéb-lXAI\/PLE -
6- NETHYL- 5 14(2tﬂ MAWETNA&?&E&%IG@HE APEI Mg /ey %é%&bt&d-
(11) 3,5, 7, 9- PENTAENE HYDROCHLCORI DE P
1-((6- NEthyI 5, 14-di azatetrac cIo 10
. 04’ 9] hexadeca- 2(11) , B-BTHY or o- et hanone 15
Fol | ow ng § he net hod desenrk[mbm-mdixamHWBa'REBME HYBR@GMmIElo aza-
tricyclo[6.3.1.02,. 2072 1ehhanone
686 v 2. 00 ol 2),5.51?%881%mm&y% atnﬂﬂoeg'a éQnM@q@a ? rdsaél\c/éL bH%ﬁ S none.
provide a yel 1%¥\-e¥jenone 3nd pigpipRy! cigsigy w re(ePE@“?dé%tE? H{R °°§198\"¥9tf89°%‘§g;?¥g
0.25). B) procedures described in Example 40 and Goldstein, S. W.; Dambek, P. J. J. Het. Chem.

6- Met hyl - 5, 140%%”%@ FQ%QI(%%,@%&&&@&% Q89 eraas 244'13](), ﬁ=5,51.|29 pent a

ene 20 hydro i azatetrac clo% 86 ﬁ

.04, 9] hexéQiec%H)z%ﬂ()d $= 5 ?ng%ﬁr&%(’e(g n 301 {8y 275412 2H), 24P T8y bl & H4Rolie (308
g, 0.96 mol )1.5\85 1HRMUR (] 7. 5 Biz,t3Me APCt M8 mzezep @M+ 1§i ng net hods descri bed
in Exanple 17 to prow de a crystalline solid (186 nmg). "H NVR (400 MHz,
CD30D) 5 9.00 (d, J = 8.5 Hz, 1 H, EXWPLESS] H) 8.17 (s, 1 H), 794(d
J =8.5H, 1H, 3 7§I$dﬂ=FRdF5/L55rO)ﬂAH)3 DRZALETRACYSLOWL.3H)0* 3% 7 (br d, J =
11.8 Hz, 2H), 3.38 (M 2Hkra o wR,Dez 32(d J:11.6

Hz, 1H). APCl M5 me 22 ?
for C, 5HL6RZ. 2HO . 23.2{pfyorod-(+5ydrey+5-4ainas! Caza-trigyclaff.3.4,0™ [égdgca- 26 353""&9 H

6.22; N, 9.0210-APetiaXéddPlabd B8butyryi chioride were converted to the title compound following the

7- METHYL- 5, 14
2(11),3,5,7, 9 @%%NEJE%%@&A (A& 35k ey UcEIEEADRRSS R, 0.14). 'H NMR

A)
1- ( 7- Met hyl - 5499 Miiz G000 p I EF(pIDF 16° & B, D, 341 (g = 12,0 Hz, 2H), 3.33-3.19 BH),
9] hexadeca- 2( 2.45 (rd,15), 2,18-(par eehHL,0HY,i1)452d.2), 27.0 Hzf 6H)OARC! dMShawed48.2 [(Mt | owi ng

t he net ho des{)s] g,&g&d “88 gg?l,q;SGA 1- (4- Am no- 10- aza
ca-

tricyclof 7),3,5-trien-10-yl)-2,2,2-trifl uoro-ethanone
(686 ng, 2.00 mnol) 35 was react ed EXAMPLES8®Et hyl propenal (0.25 nmL, 3.00

mol ) to provide a yell ow,@iblaZSErARbyCcLO[10.3.1.0%" 0*HEXADECA-
2(11),3,5,7,9-PENTAENE HYDROCHLORIDE
A) 1-(5,14-Diazatetracyclo[10.3.1.0*'".0**|hexadeca-2(11),3,5.7,9-pentaen-10-yl)-
25  2,2.2-riflucro-ethanone (Based on the method of Campbell, K. N.; Schaffner, I. J. J. Am.
Chem. Soc. 1948, 67, 86.)
1-(4-Aming-10-aza-tricyclo[6.3.1 .0*"Jdodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-
ethanone (607 mg, 1.98 mmol) was dissclved in 95% ethanol/HO (5 mL) and treated with
FeCly.6H,0 (800 mg, 2.97 mmol), ZnCl; (27 mg, 0.20 mmol) in ethano! (2 mL). The mixture
30 was warmed to 65 °C for 15 min., treated with acrolein (0.2 mL, 2.97 mmol} and warmed to
reflux for 2.6 hours. The mixture was judged complete by TLC, cooled and quenched into
saturated aqueous NaHCQs solution (40 mL). The mixture (pH 8.5) was extracted with CH,Cl,
(8 x 30 mL). The organic layer was washed with H,O and saturated aqueous NaCl solution
then dried through a cotton plug. Concentration afforded a dark oil which was

35 chromatographed on Silica gel to provide a yeliow oil (105 mg, 17%). (TLC 50% ethyl
acetate/hexanes R; 0.08).



159 . (TLC 10% net hanol /CH2CI 2 Rr 0. 16). WD 02/ 085843 PCT/1B02/ 00660 -79 B)
7- Met hyl -5, 14-di azatetracycl o[ 10. 3. 1. 02. 11. 049] hexadeca- 2(11), 3,5, 7, 9-pent a
ene hydrochl oride

1- (7- Met hyl w,abAssdszmzat et racycl o[ 10. 3. 1. 02. 11. 04' 9] hexade RCTABAAYNSD, 5, 7, 9- p
entaen-10- yl)-2,2,2-trifl uoro-ethanone §86 ng, 0.27 mmol) was converted to
the title corrpound using 5 nethods descf8@bed In Exanple 17 to provide a
crystalline solid (12.6 ng). 1H NWR (400 MHz, CD30D) 8 9.10 (s, 1 H, 9.00
(s, 1 H, 822 (s, 1 H, 820 (s,  H, 3.76 (br s, 1 H, 3.72 (br s, I H),
3.57 (br d, J=115 _ . H)., 2. .4

2.32 (d, J = 11.6 BS A 20" RAS WD :

7- ETHYL- 5, 14- BldAscHdrids RACYCLq 10 3. 1 02 11. 04 9] HEXADECA—

2(11), 3, 5, 7, 9- PENTARNG.diY PEo’»‘\)o“]hexadeca-z[ﬁ)a579pemaen1o-y|)222-

Lo Etlgy'ynS it %,9323 ot (3545, Bt Reion e Bordnt 0 IS SRt oy o

Exanpl e 568, destcrdbedin Fxemn!e-13ozprovitg a crystalline solid (36.9 mg). 'H NMR (400 MHz, CD;0D)
tricyclo[6. 3. &993(&%9%%% 39;8123(51 by, B85 k0 ¥bs; 26 ﬂz.21H§r3|7f8|(MQr P)es anone

(o provi de_a (EM Sy o G ) BEEREIR 26100 Mo, 0,07

to provide a {PEFI] 30%%%'(‘11?0
0.32). B) 7- EARQIMS meR1gi0dMt @t]rhA@yZﬁooTCl(Oe@; AN aIEd. 1748 14H1aN2.2HCI: C, 59.38;

9] hexadeca- 2( 415,693 NDs.49. Pod 1), S£EH, $1yNog.d.or i de 20
1-(7-Ethyl -5, 14-di azatetracycl of 10.3.1.02' 11. 04 s] hexadeca-2(11), 3,5, 7, 9- pe
ntaen- 10- 191 )-2, 2, 2-tri fl uor o- et hanonBXAMPLER], 0. 28 mmol ) was converted to

the title compound US bHETHIRS hBRZAPERIChedorDs BXATBIpiEkADEOAPT OVi de 2

tall lid .12 1 9. 00
crvetal ) ine el (5310 T AR LI p BB, (0, 100, 5,07

3.56 (br d, J = 11AB1 ﬂg Memgmana;aegm cilt0.3.1.68° 004 hepadera2(1) B5 /8- 2H) . 2. 48
(M 1K), 2. 32pkbendo 23 2bitubrokitendid) , 144 (T, J = 7 5 He, 3H). APG N Ve

239.1 [( Anal
ioHIsie. 380 Hoo. ?‘ig"‘“g% e 7§es°?\'|’ed B Ex ﬁgﬁ 5 ynne1 08859, N,
8.41. 30 EXAVPLRis. 1.6 Idpdecreh3, MIBDFMA?E?M@'@E@FM%(S&G o®, 2L00AMYY H
EXADECA 2(11) was 5a&e(QW|REEW§ENE\aH‘(D'@mﬂsmn{£ td\Provide a yellow oil. (335.6 mg, 52%).

(& Wethyl - Sead fhaagl ghbamuehal gt 1 02,11 04

9] hexadece- 2( entaen yl')-2,2,2-trifluoro-ethanone
B) 6-Methyl-5,14-diazatetracycio[10.3.1.0>"".0**|hexadeca-2(11),3,5,7.9-pentaene

20  hydrochloride
1-(6-Methyl-5,14-diazatetracyclo[10.3.1.0*"' 0*®*|hexadeca-2(11),3,5,7,9-pentaen-10-
yl)-2,2,2-trifluoro-ethanone (308 mg, 0.96 mmol) was converted to the title compound using
methods described in Example 17 to provide a crystalline solid (186 mg). 'H NMR (400 MHz,
CD40D) 6 9.00 (d, J = 8.5 Hz, 1H), 8.25 (s, 1H), 8.17 (s, 1H), 7.94 (d, J = 8.5 Hz, 1H), 3.76 (br
25 s, 1H), 3.71 (br s, 1H), 3.57 (br d, J = 11.8 Hz, 2H), 3.38 (M, 2H), 3.01 (s, 3H), 2.49 (m, 1H),
2.32 (d, J = 11.6 Hz, 1H). APCI MS m/e 225.2 [(M + 1)'}; M.p. >300 °C {(dec.); Anal. Calcd.
for CysH1eN2.2HCIL1/2H,0: C, 58.83; H, 6.25; N, 9.156. Found C, 58.48; H, 6.22; N, 8.02,

9- pen

EXAMPLE 58
7-METHYL-5,14-DIAZATETRACYCLO[10.3.1.0*".0**|HEXADECA-
30 © 2(11),3,5,7,9-PENTAENE HYDROCHLORIDE
A) 1-(7-Methyl-5,14-diazatetracyclo[10.3.1.0%".0*%|hexadeca-2(11),3,5,7,9-pentaen-
10-y1)-2,2,2-trifluoroc-ethanone
Following the method described in Example 56A, 1-(4-Amino-10-aza-
tricyclo[6.3.1.0%"Jdodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-ethanone (686 mg, 2.00 mmol)
35 was reacted with 2-methylpropenal (0.25 mL, 3.00 mmol) to provide a yellow oil (84 mg,
15%). (TLC 10% methanol/CH,Cl; R; 0.16). '




Fol |l owi ng the nethod described in Exanple 56A, 1-(4-Am no-10-aza
tricyclo[6.3.1.02" 7] dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifl uoro-ethanone
(775 ng, 2.52 mmol) 35 was reacted with 1-buten-3-one (0.32 L, 3.79 mol)
to provi de woyelodssys oi | . (424 ny, 529% . (TLC 50% et hyl acsiTaBed/MWesdanes Rr
0.08). WD 02/085843 PCT/ 1B02/ 00660 -80 B

8- Met hyl - 5, 14- di azat et racycl o[ 10. 3. 1. 02; 18-

. 04' 9] hexadeca-2(11), 3,5, 7, 9- pent aene hydrochloride 1

-(8-Methyl -5, 14-di azatetracycl o[ 10.3.1.02'"".0 .9] hexadeca-2(11), 3, 5,

7, 9-pentaen-10- yl)-2 2- trlfluoro ethanor;e1 003 6 I s
converted to the tBki-Mebdiidduizste AR EN Ao

prOV| de a cry Bydadchlprive SO|Id (266 rrg) "H NMR (400 M—Iz CDBCD) 5 9 01 (d, J

5.6 Hz, 1 H, 8. 11?/ r&r&rnyr 5 1H)1uaza&tr’a’é?yckﬁo 330 0 %e%ﬁe&aﬁb(m 33,78-fentdén-14 H) ,
g Zg E tn)]r 1m %;_%2 §%‘"{"‘d° g@an_ofi (% m9_12101275mﬂ5)|) wi%H);?nverEéQO gp@ t*llg Hzmpo%hg’ gsn‘f 3H)
C15H16N2. 25+C| mefp@s descrisgd in Exantgle G taprovide a gyaine sgiid it b‘ang)s’ﬁ WMR (490 Mig, 44: N,

8.82. 10 EXAlvebg,&g(g 1|ﬁ3 b A ATFHRAEYELED, B203s, 41D 3176 (1 s SlHY FPEAB ~Thy,

2(11),3,7,9-TEL ) X nq C|d
lithiumsalt eﬁubélde @@E’EBJA(T %Hilzgﬂgétﬂ% X% {:‘)j‘l'j’jl 1% "ng

Med. Chem 1988). ABQJMS@@ZZSHGMZUS'GS ) 3, 3-Di net hoxypr opanoi ¢ aci d met hyI
ester (14.25 g, 96.2 mol) in THE (100 mnl-) was treated with LiOH H20O (2.5

g, 106 mol) and H20 (2 m). The mxtiﬁﬂ"—\kﬁé—brou]g to reflux for 4
hours, coabed to roomnaarhmesawrmaﬁm@oong@ncoé O IREXABECAT om THE (4

times) to provide white SO'gLﬂSséi&P@NﬁAEN@%YDROCHLORlDE

1-(4-(N-3',3 -Dineth r z ] : A deca- 2(7
), 3, 5- 20 trien- 10}5‘? R?"‘ Fo+-0 < -"' XYT rlae.glc acid
lithiumsalt GM@_BEMQQIQ:SM_Eln THE(15 rrL) was treated Wi th

tri £l uor oacet ' ankyihgle v Bl désclbeoh) wanpi SeAand (kg aisfior 15
mnutes. qfhe sl ?QldXEecL 9,3 8\rkdh 1601823 AEIE LerGh A8 688 g 20V infhah OUS! Y

stirred m

ani no- | 0- aza- wes epetebVith 2xthylogrerd! (Rothatla 350 Mmod tasprevideeryetay g (Y10maz 169X 1 i f | uo
ro-ethanone (PAQ 738, etrdPacétatiViekaned R, 0f3dE (5 nl) and saturated aqueous NaHCO3
solution (2 nL). After 3 hours the reactlon m xture was dlluted with H20

and extracted w t hBpfZifhy-atiedizzetetrdcy 92" . ainexadepa b A gwentaens

with brine, dmi';ggchmr&r Na2SH4, fil tered and concentrat ed to an 0|I whi ch

Vrr\gs g(%l f2| '?'EC %000/0 r('})gﬁ)g}]%qtl-%%?y ?trafyﬁ: 1|0|3018029%L3ﬁeéa]z%%9§g% 5317 g\@énrta%nﬁel id (477

1- (5, 14- Di azat@RR&dylverefethgnane (99 19-28 mmol) was converted to the title compound using
04' 9] hexadecan{hbds de3cribedint BXainpien? G- mosdelDerystalline solid (33 mg). 'H NMR (400 MHz,

CD,0D) 8 9.12 (s, 1H), 9.00 (s, 1H), 8.23 (s, 1H), 8.18 (s, 1H), 3.76 (br s, 1H), 3.72 (br s, 1H),
3.56 (br d, J = 11.5 Hz, 2H), 3.37 (M, 2H), 3.05 (q, J = 7.5 Hz, 2H), 2.48 (m, 1H), 2.32 (d, J =

25  11.6 Hz, 1H), 1.44 (t, J = 7.5 Hz, 3H). APCI MS m/e 239.1 [(M + 1)*]; M.p. 288-291 °C (dec.);
Anal. Calcd. for CygH,sN2.2HCLH,O: C, 58.36; H, 6.73; N, 8.51. Found C, §7.98; H, 5.99; N,
8.41.

EXAMPLE 60
8-METHYL-5,14-DIAZATETRACYCLO[10.3.1.0*"".0**|HEXADECA-
30 2(11),3,5,7,9-PENTAENE HYDROCHLORIDE
A) 1-(8-Methyl-5,14-diazatetracyclo[10.3.1.0>"".0**|hexadeca-2(11),3,5,7.9-pentaen-
10-yl)-2,2,2-trifluoro-ethanone
Following the method described in Example 56A, 1-(4-Amino-10-aza-
tricyclo[6.3.1.0>")dodeca-2(7),3,5-trien-10-y1)-2,2,2-trifluoro-ethanone (776 mg, 2.52 mmol)
35 was reacted with 1-buten-3-one (0.32 mL, 3.79 mmol) to provide a yellow oil. (424 mg, 52%).
(TLC 50% ethyl acetate/hexanes R, 0.08).




yi)-2,2,2-trifluoro-ethanone 1-(4-(N 3,3 -D nethoxy-propi onam de)-1

0-aza-tricyclo[6.3.1 .02, 7]dodeca-2(7), 3, 5-

trien-10-yl)-2,2,2-trifluoro-ethanone (460 ng, 1.19 nmol) was treated with

trifluoroacewoasitd (4nml) and stirred 18 hours, concent rRGETABI2/eH6é0ut ed

with CH2Cl 2 and H20O. The aqueous | ayer 35 was extracted wth CH2Cl Z (4

tinmes) and the organic | ayer was washed ¥ th saturated WD 02/ 085843

PCT/ 1 B02/ 00660 -81 aqueous NaHCO3 solution (40 nL) and saturated agueous

NaCl sol ution then dri ed through a cotton pl ug Concentration afforded a

yel low solid (320 g : : , ) [.1 . L

Z 9] hexadeca- 2( 11) Mtﬁ CyCh N en%aege

1- (5, 14- Dazahﬂesﬂp_ﬁf!el 0[10 3. 1 02, 11. 04 ]hexadeca 2(11) 3,7,9-tetraen-6-one

- 0I yl)- 2,2, 2- trl1‘(amwmamﬁmmeadyaé[@oHg,o"ZO‘r?]me*a)Jeoam11qerwf9rdemdeﬁmth_e |

title conpoun title

conpound a_pi ﬂi(é‘ﬁﬂﬂgor??&%gqig%ﬁﬁ( 26%'%“ %%%kﬁdhm 8(39 Wﬁd D 8

8.42 (d, J5= getgoqqzdesciipﬁd in ﬁxwle(gto prn)ude aycrgq;all(ng solr_g|1,366 mé gg«\@(mg MHzg g Hz,

% IZ-% 18 ?9 (2(:0590)6910!) (d, 3= Sm(zbe)susl(sH)-i,) a&zwmﬂdsm EEJS%H& 1|-5bﬁicﬁbs \2/I\;)
m . _

227 [(M+ 1) E)z"&/lz?‘ ol J‘Jfgyébz'}% £ah flznda o & 2 g s (&) '11'\65

56.20; H, 5.38z1H Pgals@ﬂlcdlzts’u dHch%J't!@ Qri57.55; 3 6. 39N' 8G9 RPUNERANPIEHG 1

6- CHLORO- 5, 14604, AZ$\8ETRACYCL( 10. 3. 1. 02' 11. 04' 9] H EXADECA 15

2(11), 3,5, 7, 9- PENTAENE HYDROCHLORI DE A)

1- (6- Chl of®- 5, 14-di azat et racycl o[ 10. EXAMFPRE €0 . 04' 9] hexadeca-2(11), 3,5,7,9-p

entaen- 10-yl)-2,2, 2-tri §hapreaet TRNCYBE0[10.3.1.0*".0**|HEXADECA-

1- (5, 14-di azat etracycl o[1 I
hexadeca-2(11), 3,7, 9- tetrozl?)T 7%2[ E%%%%ro et hanone (156
my, 0.49 nmol) chﬁﬁ&PfWWWWEWW lithigmpgalt)y and warmed to 20 100 C with

stirring for 3 hourRsiatedftd méthmrueemécahmvabastér cat.ud, alt hemée Themero8as3dli | ut ed

with CHZChg (15eihls )a'a% BRRS S enbit 88 Fb Soer A2 @1RY PRSEREEOLY | O

(10 nL) w xture was separ at ed
and t he aqueoﬁ‘é) W%}}'@F‘e%%ﬁ"r L{RHEP (459 PO MM eRhED) (2 M The Mmidiie was broeght yas
washed with H@efarhr8abusabael thiaddm teapatbtuerand afeolrdpaiydiried frati JAF (Ot and

concentrated {oczb ,dpwmoﬁgsédg%? my, 93% . (TLC ethyl acetate, Rf 25 0.3)'H
NMVR (400 MHz, 2HCCI3) S 8 8.5 Hz, 1 H, 7.83 (s, 1 H, 7.62 (s,

1 H, 7.35 (d, J B B(4NHZ3- dlmdtﬂqu-éroé&dm‘lde)ho bhe;tricyclOf. 3 (1107 "|dodbde;2(8,362 (m 1

,329 : 45 (m L H), 2.10 (d, J = 11.6 Fz, 1
e ek ? f,(\;,m_’r° ﬁeﬂnong ( ) (

6 Chl or o- 5, 14- di az%& QWHPV@HBFW g;:ldlllltutgn -salt (840 mg, 6.0 mmol) in THF (15 mL) was
04' 9] hexadec atr@ekiMith Biflagrdgceticpppmideada.85 h‘glLdG o oo driopheise and stirred for 15 minutes.

The resulting yellow solution was added dropwise to a vigorously stirred mixture of 1-(4-
amino-10-aza-tricyclo[6.3.1.0>")dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-ethanone (540 mg,
25 2 mmol) in THF (§ mL) and saturated aqueous NaHCO; solution (2 mL). After 3 hours the
reaction mixture was diluted with H,O and extracted with ethyl acetate (3 times). The organic

layer was washed with brine, dried over Na;SO,, fitered and concentrated to an oil which was
purified by chromatography on Silica gel to provide a white solid (477 mg, 62%). (TLC 50%
ethyl acetate/hexanes R, 0.37).

30 C) 1-(5,14-Diazatetracyclo{10.3.1.0%!".0*hexadeca-2(11),3,7,9-tetraen-6-one-10-
yh)-2,2,2-trifluoro-ethancne
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-ethancne (460 mg, 1.19 mmol) was treated with trifluoroacetic acid

(4mL) and stirred 18 hours, concentrated, diluted with CH.Cl, and H,0. The aqueous layer
35 was extracted with CH,Cl, (4 times) and the organic layer was washed with saturated



30

1- (6-Chl oro-5, 14-di azatetracycl o[ 10. 3. 1. 02. 11. 04' 9] hexadeca-2(11),3,5,7,9-p
entaen-10- yi)-2,2,2-trifluoro-ethanone (26 ng, 0.076 mol) was converted
to the titlwomeipsend usi ng nethods described i n Exanpl e PCA/EBR/Y6EVi de t he

title conpound a solid (5.8 ng, 24%. ' NVR (free base, 400 MHz, 2HCCI 3)
8 8.01L(d, J =85H, 1H, 7.77 (s, I'Y), 7.57 (s, 1 H, 7.30 (d, J =
8.5 Hz, 1 H), 3.28 (br s, 1H),324(brs 1H) 3.12 (br d, J = 12.5 Hz,
2H), 2.96 (br d, J = 35 12.5 He, 2.41 (m | H), 2.02 (d, J = 11.6 He,
1 APC / J MPLE
62H) 6- WT%X?#&%%P%Q&%%@%&& ?Q %%Q%g%gs ﬁg SJ"E%“Q%% g A '
2(11), 3, 5, 7, 9cqtpNAERENGERtratiencafiotdey prsliay solid (320 mg, 8 °)

6- Cnl oro- 5, 14- di azézt ?ié{ﬁcaé? truaéy_lcEﬂﬁ‘s% 09‘2Oaﬂhegadc'ingﬂ?ﬁ%quCtgtra%gjle\e3 5, 7,9-pent

aen-10- 5 carboxyl —ester
6- Chl or o- 5, 14hy¢iaghigridet r acycl o[ 10. 3 1.02' 11. 04' 9] hexadeca-2(11), 3,5, 7, 9- pent
aene (2.825 g, 11. 5(% mmdz}nemsclqm“e/ﬁo?t‘bmiﬁhmdbctaizg1;iwmetremmmm s

described | nd]z:'gg-ri%r 6 %u othB( EH 9’\\“ qem%ol?rv%MOgvelneé :f'o % Hre §3r@ounc‘ Té"% 5%

met hanol / CH2

6- Met hoxy- 5, 1melipdsAescsibs '&R‘?'BF['EOF 19 provise: the tile compupd @erink-pysietine solig (72 9. pent

gen- I10 50 Camgoryi).i'a r\?m(iotg PHE, dmomaas:t @& J Sedingnmer.ad (s( 1H)27.69)s, m;sd )
issolved in t rd e wi t

a solution of ggég’a b % ﬁ %{55; ? gg‘ﬁi% €49s(tdg {%“453%% E'Qd?%-

2(11), 3, 5%, 9olehi. aéﬁimo%a&%@wr@awwﬁ) RCIHist e 228 {(My + ()11 1'4-PrgfP0

mol ) in net hare), A, Caed) fobCH (N,eHICt: Cf 6626 H| 5139;N) B.38.87cmdIC S56.401 1, smaxt ur e

was cool ed, CR trated, treated with 15 H20 and extracted with CH2Cl 2.-

The organic | ayér was washed with saturated Nad solution and filtered

t hrough a cotton plug then concentrategwmreean oil (165 ng). (TLC 5%

met hanol / CH2Cl 2 R, 0

6- Met hoxy- 5, 14-di azat - : e
t aene hydﬁ ochl ori de 20 2(11), 3 5, 7 9 PENTAENE HYDROCHLORIDE

6- Met hoxy- 5, 14- di agpi-gLCrady-61opidthtekradycBAD 34,004 0F Herscaceziat)B(51719-peédtden-7/, 9- pen

taen- 10- car b(?a( |5 52360 §Ldond utyI ester (138 ng, 0 41 rrm)l) was di ssol ved
mtnfluoroac—eﬂ-mc-m&?-g——rrg & urs. The m xture
was cool ed and con&@n‘*ﬂr%@‘&"ﬁ"ﬁ'ﬁw :’bT v&wl]E‘ﬁ‘ad%%d] %E%’I‘W@W?W‘ KT acetate
and treated weRR-tFhbrbiethasdnhy156ane 048 enfol) waks freatéd iy POCIp (ferelntand weoredtth e

resi due § r@@d 35§ dtirrg Gor fT IMsTREG2BRIehEHE] P acd, h\%rre&&emeﬁvdudted ailtfbel ge
550:SL O|( !s d 1 H) ”ﬁ?c;dg %g aracapﬁfullg -}regac!\@lﬁi sa uraj%?\lg@l?_@; S0 tl% (10 4“%’%’( gturn@H)
3.65 (br S, 1Okke CQ: Evolutibn sigwed]thp)mixt@e 5(@s (sgpratgd and the, aguecglsgaypk extraplpd 3. 29
(m 2H), 2.44c(8, & tiles). Zndbrdaflic Iaber—w&él-wﬁsﬂda with HZD. anBRGturdvéy MécIZsbiltich, [ (M +
3 %); 32/; P 249Itere(dthoug% cot}dn anz concer(l %8 tc} a br()wn gl (24‘9% rg%%a(?@é etﬁl F@tét% az,
. 25  0.3) 'H NMR (400 MHz, 2HCCl,) 5 8.03 (d, J = 8.5 Hz, 1H), 7.83 (s, 1H), 7.62 (s, 1H), 7.35 (d,
J = 8.5 Hz, 1H), 4.43 (m, 1H), 4.01 (m, 1H), 3.62 (m, 1H), 3.29 (m, 2H), 3.23 (m, 1H), 2.45 (m,
1H), 2.10 (d, J = 11.6 Hz, 1H). APCIMS m/e 341.1 [(M + 1)°].

1),3,5,7,9-pen

B) 6-Chloro-5,14-diazatetracycio[10.3.1.0*"".0**|hexadeca-2(11).3,5,7,9-pentaene
hydrochloride
30 1-(6-Chloro-5,14-diazatetracyclo[10.3.1.0*".0*¥hexadeca-2(11),3,5,7,9-pentaen-10-
y1)-2,2,2-triflucro-ethanone (26 mg, 0.076 mmol) was converted to the title compound using
methods described in Example 17 to provide the titte compound a solid (5.8 mg, 24%). 'H
NMR (free base, 400 MHz, 2HCCly) 5 8.01 (d, J = 8.5 Hz, 1H), 7.77 (s, 1H), 7.57 (s, 1H), 7.30
(d, J =8.5Hz, 1H), 3.28 (br s, 1H), 3.24 (br s, 1H), 3.12 (br d, J = 12.5 Hz, 2H), 2.96 (br d, J =
35  12.5 Hz, 2H), 2.41 (m, 1H), 2.02 (d, J = 11.6 Hz, 1H). APCI MS m/e 245.1 [(M + 1)1




EXAMPLE 63 30 5, 8, 14- TRI AZATETRACYCL( 10. 3. 1. 02. 11 . 04" 9] HEXADECA-

2(11), 3,7, 9- TETRAEN- 6- ONE HYDROCHLORI DE A)

1-(5,8,14-Triazatetracycl o[ 10. 3. 1. 0' 11. 04' 9] hexadeca-2(11), 3,7, 9-tetr aen- 6-

on-10- yl)-®od28s8s8%3 f| uor o- et hanone 1-(4,5-D PCT/IB02/00660

I am no- 10-aza-tricyclo[6.3.1.02."']dodeca-2(7),3,5-tri en-l 0-yl

)y-2,2,2-trifluoro 35 ethanone (536 ny, 1888 mvl) was stirred in ethanol (4
m). This mxture was treated with nethyl-2-hydroxyl -2-mnmethoxy acetate
(0.203 nmL, 2.07 nmol) and stirred at 70 C for 2.5 WD 02/ 085843

PCT/ 1 BO2/ 00660 -83 hours. The reaction was cooled to roomtenperature and

concentrated. Trituration with nethaBMBEEP%|tration provided Iight

yel I ow sol i ds (337ng,e-mxvgsmcmmmmmwwacé“lﬂaxma:ﬂ B)

5,8,14-Tri azatetracycl o[ 10. 3, 93,7:5]PEQ4A§,],@Q¥@§@§,4\_@=(,§@) 3,7,9-tetraen-6-on

e 5 hydrochloride 1 _
. 04' 9] hexedeca-2( 188 ; 3.6 poe dU Ran one

(145 ng, 0545 canmy)lcawercmnwemred to the t|tIe corrpound by the met hods

descri bed in Exanp NS 2400
M. D20) 8 7.94 %Q:hﬂo?&;i@duéi{a%h&@o[@o B GV DPbiadeda2ft 1785, 7@@%taeneH2l‘d¥R(

S 7.58 r
3.28 (br d, J 9*‘1%3 S"’W&m o°°TVﬁ4f‘g iro i’fdz"ﬁr“%]”“j‘g fbld%sqlé_ﬁ’?ﬁz'“ ﬂ%‘g zfiz‘ﬁ (m 1
H, 1.99 (d, Jrovide2 bfowrnil (355d) 89%RTLC:NIS mtbanppEH0lz, R 08T+ 1):]; M p. 296,
(darkens), 310 C (dec.); (TLC 10% CHZCI 2/ matzhal .10 . WD
02/ 085843 -84 PCT/ Bh@Me¥aine 1#-giazatatracysloff fexgoped 0R%%  any
one of the10comp&umd@u¢)écndft®rt-mﬂlaaer( 1a) (I b) and (1c) or a mxture t her eof :

2 R1 M (1a) OR 4S'odn|311§1e§a@ ~RZ Spva% d%sc(l\;]eg)n rﬁetmr(@'ﬂ) Ghdér @MG'RW@" Sirrhg

I d, d
R L R AL e e

- SO2NR OR', 2(11),3,5,7.9-pentaen-10-carboxylic acid tert-butyl ester (118 mg, 0.33 mmol) in methanol 3
mL) and brought to reflux for 18 hours. The mixture was cooled, concentrated, treated with
15  H,O and extracted with CH,Cl,. The organic layer was washed with saturated NaCl solution
and filtered through a cotton plug then concentrated to an oil (165 mg). (TLC: 5%
methanol/CH,Cl; R, 0.55).

C) 6-Methoxy-5,14-diazatetracyclo[10.3.1.0%".0**jhexadeca-2(11),3,5,7,9-pentaene

hydrochloride

20 6-Methoxy-5, 14-diazatetracyclo[10.3.1.0>'".0**|hexadeca-2(11),3,5,7,9-pentaen-10-
carboxylic acid tert-butyl ester (138 mg, 0.41 mmol) was dissolved in trifluoroacetic acid (4
mL) brought to reflux for 4 hours. The mixture was cooled and concentrated to an oil which
was dissolved in ethyl acetate and treated with 3N HCl/ethyl acetate (1 mL). After
concentration the residue was recrystallized from methanol/diethyl ether to provide a beige

25  solid (51 mg, 26%). 'H NMR (400 MHz, CD;0OD) & 8.77 (d, J = 9.5 Hz, 1H), 8.01 (s, 1H), 7.90
(s, 1H), 7.54 (d, J = 9.5 Hz, 1H), 4.30 (s, 3H), 3.85 (br s, 1H), 3.61 (br s, 1H), 3.50 (dd, J =
12.4, 3.8 Hz, 2H), 3.29 (m, 2H), 2.44 (m, 1H), 2.24 (d, J = 11.6 Hz, 1H). APC| MS m/e 241.2
[(M + 1)"]; M.p. 240, (darkens), 275 °C (dec.); (TLC: 10% methanol (NH3)/CH.Cl;, R, 0.38).

EXAMPLE 63
30 5,8,14-TRIAZATETRACYCLO[10.3.1.0*"".0*|HEXADECA-
2(11),3,7,9-TETRAEN-6-ONE HYDROCHLORIDE
A) 1-(5,8,14-Triazatetracyclo[10.3.1.0>"".0**|hexadeca-2(11),3,7,9-tetraen-6-on-10-
yl)-2,2,2-trifluoro-ethanone
1-(4,5-Diamino-10-aza-tricyclo[6.3.1.0%7]dodeca-2(7),3,5-trien-10-yl)-2,2,2-trifluoro-
35 ethanone (536 mg, 1.88 mmol) was stirred in ethanol (4 ml). This mixture was treated with
methyl-2-hydroxyl-2-methoxy acetate (0.203 mL, 2.07 mmol) and stirred at 70 °C for 2.5




aryl - (CO C3)al kyl - or aryl-(Co-C3)al kyl-O, wherein said cqryl is selected
from phenyl and naphthyl, heteroaryl-(CO C3)alkyl- or

het eroaryl - (CO- C3) al kyl -O-, wherein said heteroaryl is selected from five
to seven newpanesssar omati c rings containing fromone to fA@T/IBYWiat ons
sel ected from 10 oxygen, nitrogen and sulfur; X2 (CO CO al kyl - and X2(C

j - Ce)al koxy-(Cc)-C5)al kyl -, wherein X2 '%- absent or X2 is
(d-Ce)al kyl am no- or ((g -Ce)al kyl)2am no-, and wherein the (CO CO) al kyl -
or (- ©6)al koxy-(C0-C8)al kyl - noieties of said X2(Co-C6)al kyl - or X2(Q

- Ce) al koxy-(CO-C6) al kyl - contains, at |east gne carbon atom..and wherein
fromone to. (R OF (SRR AR GRIGH 5nieoB PTRTTITE 32 CRaparg Trigplon Wi

(G - Cr) al koxymeBgoCoyrdl Hiration npicwitéde Jightayelopt isolidal (3p7mha  F8%). ac €B-Coy108n
oxygen, 15 ni he@gficRic,RibEYr atom with the proviso that any two such

het er oat ons nust be separated by at [|east two carbon atons, and wherein
any of the al kyl nB)is#, i4eBiagdetaayicid[10 SD0ER PEHeyddecas2(11),3,7,9-tetraen-6-one

(G . Co) al kgXYrffrdtrbpal kyl - groups nmay be optionally substituted with from

two to seven U ons, and reisn«@qne of th rbon ato f each
of the alkyl noiet i'gs“c‘}?’t “Egﬁ‘%?&fa%#&?i@?gx?- 1@%?‘3?“‘!&7?3—'5(?;113892959 en-on-10-y1}

het er oar yl - ( C@223ijflabriagthanamay(145pmd,dh4ll ingnolh was eprivertesicto e tile esrpensd byrthe r ogen
or 20 sul fur aHeMBas EEGiILYRArBRMpIEasd 1@prolillea briwaGeiidi@s gy keway tH eireoar v

groups may optional bstit uted h, qne_o r tjtuent
preferably fr z@P&yy( gffs\/\i%sﬁ%i{st {ﬁeﬁ&{s' "'i%n:g%gp{?hggﬁ'gla?égél CJe t‘ég'sfs"?zom
(CI-CO) al k91 o) Bonr 8.y 1252, thit 289 (w.t1H), fl 88K, drd 2.0 dzse) AP MSar/e @@8.2 at ons,
(Cl - Ce) al koxy yRRt4 9. loys, sdbhabd)t b r LG tre@M  RURio).ne at ons,
chl oro, fl uor([)(,9| 18‘?%136 ég? al ky{qd))Zd;%?g—é%s @&gZ%FMQ%Rﬁmwé&dws 2NR OR';
25 or R 2 and R3, together with the carbons to which they are attached,
forma four to seven nenbered nonocyclic, or a tan to fourteen nenbered
bi cyclic, carbocyclic ring that can be saturated or unsaturated, wherein
fromone to three of the non-fused carbon atons of said nonocyclic rings,
and fromone to five of the carbon atons of said bicyclic rings that are
not part of the benzo ring shown in forrmula (11), nay optionally and

i ndependently be replaced by a 30 nitrogen, oxygen or sulfur, and wherein
sai d nonocyclic and bicyclic rings may optionally be substituted with one
or nore substituents, preferably fromzero to two substituents for the WO
02/ 085843 PCT/ |1 B02/ 00660 -85 nonocyclic rings and fromzero to three
substituents for the bicyclic rings, that are selected, independently,
from (C C6)al kyl - or (Cl-C6)al koxy-(C-C6)al kyl-, wherein the total nunber
of carbon atons does not exceed six and wherein any of the alkyl noieties
may optionally be substituted with fromone to seven fluorine atons; o0xo,
fluoro, chloro, ((Cl-C6)al kyl)2am no-, 5 -C02R , -CONRBR, and - SO2NRLORt |
each R, R6, R9, R10, and R' is selected, independently, from hydrogen and
(C1-Co)alkyl, or R8 and R, or R10 and R' together with the nitrogen to
whi ch they are attached, forma pyrrolidine, piperidine, norpholine,
azetidine, piperazine, -N(C 1-C6)al kyl pi perazine or thionorpholine ring,
or a thionorpholine ring wherein the ring sulfur is replaced with a

sul f oxi de




10 or sulfone; and each X is, Independently, (Cl-C6)alkylene; R5 is Cl-C6
alkyl or Si(R12)3 R is an electron withdrawi ng group sel ected from cyano,
al koxycar bonyl , al kyl carbonyl, arylcarbonyl, aryl, nitro, trifluoronethyl,
and sul fonyWwp 026sssech R is independently H, Cl-C6, H(L)3NCI/IBI2/®6GPet al
cation, including alkali netal <cations of Na, K, Li, or Cs; or two R51
groups together forma C2-C3 al kyl ene brgadge; each L is independently H,
Cl-C6 al kyl, phenyl or benzyl; and each R 12 is independently Cl-C6 al kyl
or phenyl; conprising the step of 20 reacting a conpound of formula (I111)
RL' 5C®2R R3 ,- X wherein R, R2, R3, and R5 are as set forth above;
and X is iodo, bronp, chloro or OSC2R1BLAMgherein R13 is (Cl-C6)al kyl,
i:‘lé( aClng)eal kyl )3 pr Sl,(gb@e@yko} te plrébaﬁat'&h d?lb@ﬁ@fé(]‘fﬁ;h@fcoﬂp@ahﬂ G dorthnae Q&) al yst
ing to claim urther conprising the
prior step of (“?)é"a‘&"?)ﬁba Q'x'”&eotﬁ‘ifffgnd of formula (1V): R (, erpRB r X'g |V

wherein R is an_gl ectrongw t hdraw ng group F§|el ected fzrom cya
al koxycar bonyl , | carbonyl, ary®xarbonyl; aryl, ro, []?I uor omet hyl ,
and sul fonyl ; brono, chl 02/08584

) al kyl , pal kyl) 3 or
. X R50~C02 perein RS is
n%QRlZ i SR€1-"Ce aICkyI or phg‘hy ; in tohg presence

R'O OR 2

PCT/ | BO2/ 00660 OS{?? (C

Si (phenyl)3; with
Cl-Ce al kyl or SIR'RL2)3:
of a

(1a) (Ib) (Ic)

5 wherein R? and R® are selected, independently, from hydrogen, fluoro, chioro, -SO(Cs-
Co)alkyl wherein q is zero, one or two, ((C1-Ce)alkyl);amino-, -CO;R", -CONR’R’, -SO;NR"R",
aryl-(Co-Ca)alkyl- or aryl-(C,-Cs)alkyl-O-, wherein said aryl is selected from phenyl and naphthyl,
heteroaryl-(Co-Cz)alkyl- or heteroaryl-(Co-Cs)alkyl-O-, wherein said heteroaryl is selected from
five to seven membered aromatic rings containing from one to four heteroatoms selected from

10 oxygen, nitrogen and sulfur; X¥(Co-Ce)alkyl- and X*C1-Ce)alkoxy-(Co-Ce)alkyl-, wherein X2 is
absent or X? is (C;-Ce)alkylamine- or ((C-Ce)alkyl);amino-, and wherein the (Co-Cg)alkyl- or (Cy-
Ce)alkoxy-{Co-Cg)alkyl- moieties of said X}(Cq-Ce)alkyl- or X¥(C4-Ce)alkoxy-(Co-Ce)alkyl- contains
at least one carbon atom, and wherein from one to three of the carbon atoms of said (Co-
Ce)alkyl- or (Ci-Cg)alkoxy-(Co-Ce)alkyl- moieties may optionally be replaced by an oxygen,

15 nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be separated by at
least two carbon atoms, and wherein any of the alkyl moieties of said (Co-Celalkyl- or
(C+.Ce)atkoxy-(Co-Ce)alkyl- groups may be optionally substituted with from two to seven fluorine
atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-(Co-
Cs)alkyl- and said heteroaryl-(Co-Cs)alkyl- may optionally be replaced by an oxygen, nitrogen or

20  sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be
substituted with one or more substituents, preferably from zero to two substituents,
independently selected from (C-Cg)alkyl optionally substituted with from one to seven fluorine
atoms, (C,-Cg)alkoxy optionally substituted with from two to seven fluorine atoms, chloro, fluoro,
((C1-Ce)alkyl),amino-, -CO;R’, -CONR®R?, and -SO.NR"R"";

25 or R* and R?, together with the carbons to which they are attached, form a four to seven
membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from one to three of the non-fused carbon atoms of said
monocyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part
of the benzo ring shown in formula (Il), may optionally and independently be replaced by a

30  nitrogen, oxygen or sulfur, and wherein said monocyclic and bicyclic rings may optionally be
substituted with one or more substituents, preferably from zero to two substituents for the



5 base. 3. A process for the preparation of any one of conpounds of the
formulae (la), (Ib) and (Ic) or a mxture thereof: 2 RL R (la) OR 4 CO2R5
CO2R5 wherein R2 and R3 are sel ected, independently, from hydrogen, fluoro,
chl oro, -SORO@208kdB C6) al kyl wherein q is zero, one or twPCT/IB02/00660
((C1-cCo)al kyl ) 2am no-, -CO2R, -CONR8BRB, -SO02NRICR', aryl-(CO C3)al kyl- or
aryl-(CO C3)al kyl -O, wherein said aryl -8%- sel ected from phenyl and
napht hyl , heteroaryl-(CO C3)al kyl - or heteroaryl-(CO C3)al kyl -O, wherein
said heteroaryl is selected from five to seven nenbered aromatic rings
containing fromone to four heteroatons sel ected from oxy%en, ni trogen and
sul fur; X2( COn@8kpdiksrigs apthionX2¢rclo BBpBMbativgnty BOhEedjcxilik (ings, tholiase eslestet2 is 15
?ESGPE:OOE:G;QI ilr(wéﬁp(e@%mf;?)r%ﬁ Kdut@o;’é}kg%r (U,-o@@%;-@%(@akw, JwB&rBih Nk totaB AGMbsh @ ei n

e a - or (C1- al koxy- - a - i €5
X2( Co- CB) al kyf¥°°8ra?°>?§(‘{cﬁ?i§ @3‘%‘?5’% i‘?-"’(‘@‘iﬁ%‘? §P¥<yfy‘be &6 t"‘g’u}eheg"‘ mg{ °ﬁ%€'{§@t ®ne
carbon atom substitu¢sewithi fronf prenio geent fyoring ratenso PXq; iore £AIBGN (r-eerlvemaei d ( Co-
C6) al kyl - or (CSLRTDONRRRIX3hd(SHNRBREI kyl - noieties may optionally be
repl aced by an oxy 7 ofligh I f, I ! kS at any
two such hetero tognagﬂﬁugt;;"bg@g%gﬁ at e%' c%!g':ngt@ﬁ e(zagénlu%\ggﬁh%dmt%erggaﬁra\t()%n@%ﬁkghs, and
wherei n any off Rhaddt k1 R8Ik R| degelher Witk the piregetdy yhigy fhey gie attached, form a
( C1. C6) al koxy pyrctined) mpekigihe, GoMbgise, Maeyetidiee, o piperaziad, | YN-ELik3:)alkylpitesatingd toh f r om
two to seven hOEe it i rel i QWG ade €ach
of the al kyl Mlt@hdfe s S o AEoHATE g e tho 11 £RORAE WA
het er oar yI'9 ( CO-s%12RY| - nmay optionally be repl aced by an oxygen, nitrogen
or sulfur atom aeeth Xiseinddpendedtig(CoCs)diylend; or egoi ng aryl and het eroaryl
groups nay optionagdyche, g &ehr®j,tuted with one or nore substituents,
preferably fromzerp to two subst%%gents, inqgﬁen?enté% selﬁq}edcjnom
(Cl- C6) al kyl opt i oRallf s §5ETt WRAPWRG 9P oRTETRE (18 s 878 AITYFI RS at ons,
( C1- C8) al koxy alkyitartony,| anycashatid aivt, nitredriferomethyl ard swWient'o seven fl uori ne at omns,
%ﬂ or 81 R‘;HS‘OV o, h(éa@iﬂcﬁ)iﬁdebéﬂdbrﬂ@fﬂ. RQCq, HIGIR R, a mEHEINEER, inﬁﬁﬂﬂ\g-agaﬁgﬂaﬂ?'; or

an , together. wiih the carbgn ar ched, forma
four to sevengﬁgﬁ“ﬁgﬁﬁé}bgnﬁbﬁg%ggl%%%&H$@%ﬁ¥§hp?§z?%ﬁ??%%gﬁﬁgnbered
bi cyclic, carbocycgdch Lisirggpendenty HafrBe2MioPitery 985824 3PET/ | B02/ 00660 - 87
saturated or unsat gdchRETs inddperddently .10 ek BepHedylit hr ee of the non-fused carbon
atons of said n. lJ ings, and fromone to five of the carbon atons
of said bicycf?@y?ﬁgégs% gﬁ are not part of the benzo ring shown in
formula (RP), may ®eetineAsPTRRuURGR] faRelndent |y be replaced by a nitrogen,
oxygen or sul fur, and wherein s%id mongeyclic and bicyclic rings may

optionally be R

(1)
3 X' TCOR°

wherain R', R%, R®, and R® are as set forth above; and X' is iodo, bromo, chloro or OSO,R™,
wherein R' is (C-Cg)alkyl, Si((C-Cg)alkyl)s or Si(phenyl)s, in the presence of a palladium
catalyst and a base.

25 2. A process according to claim 1 further comprising the prior step of reacting a

Rz\f1 V
S

wherein R' is an electron withdrawing group selected from cyano, alkoxycarbonyl,

compound of formula (IV):

alkylcarbonyl, arylcarbonyl, aryl, nitro, trifluoromethyl, and sulfonyl; X" is iodo, bromo, chloro or




5 substituted with one or nore substituents, preferably fromzero to two
substituents for the nonocyclic rings and fromzero to three substituents
for the bicyclic rings, that are selected, independently, from

( C0- C6) al kywo 021085841 - C8) al koxy- (C- C0) al kyi -, wherein the tP6{TABOMUp9er of
carbon atons does not exceed six and wherein any of the alkyl noieties my
optionally be substituted with fromonesg-o seven fluorine atons; o0xo,
fluoro, chloro, ((Cl-Ce)alkyl)2am no-, 10 -CO2R, -CONR8BR9, and

- SO2NR1IOR"; each R7, R8, R9, R10, and R' is selected, independently, from
hydr ogen and (Cl-C6)al kyl, or R8 and R or RO and Rl1l together with the
nitrogen to \M@S@ﬂR%hﬂé\yfear% a8t (CaShalyl, SIEH rRaelylpyar rPhedy heWipp serpPunh e

mor phol i ne, agghifvpe, piperazine, -N-(C 1-C6)al kyl pi perazine or

t hi onor pholine ring, or a thionorpholine ripg wherein the ring sulfur is
replaced with a sul foxide 15 ogs OBnd eaqim X i s, independently,
(Cl-Ce)al kyl ene; R>5 is Cl-C6 al Kyl Sl(R12)3R1|s an el ectron

wi t hdr awi ng gwbergin R ise@tQdlkyraBi(B )a,namd RA] iR e akkiongheny!; ial they bresenesoefya |

aryl carbonyl , paky!, nitro, trifluoronmethyl, and sulfonyl; 20 each R4 is

I ndependent |y H, Cl- C6, H(L)3Ni, or a net al cation, incl udi ng al kali metal
cations of Na, K, &.i, 0*prﬁbqsstmtm\mpmnormf@mp@ﬂ%g@nmndsf%thmf%{mmﬁe(':@J

al kyl ene bri dgg)and@é)q,hah‘,,xtugethg}gapendentIy H, C1-C6 al kyl, phenyl or benzyl;
and each R12 is independenfly C-Ce al kyl or phenyl; conprising the single

step of reacting conmpoufid of formgea (1V) g5 R2 R1 X, R I\R'wherein R1
Is an el ectron vm't 2

avm g group sel gcted friom cyano, &l koxycarbonyl,

al kyl car bonyl , ar , aryl, fl uor onet sul f onyl
and X is iodo, oro or CS rein R13 ﬂ ) al kyl ,
Si ((Cl- Ce) al kyI) enyl ) 3; wi tA ound of (V) R50-CO2R5

(V) 30 wherein

ek*abover®in theé% ggence Bf a bas
pal | adi um cat al yst.

WR*g2/ 085843 - 88 PCT/ | B027200660

(1a) (Ib) (Iic)

wherein R? and R® are selected, independently, from hydrogen, fluoro, chloro, -SO¢(Cs-

10 Cg)alkyl wherein q is zero, one or two, ((C,-Cs)alkyl)zamino-, -CO;R’, -CONR®R®, -SONR'R"",

aryl-(Co-Cs)alkyl- or aryl-{Co-Cs)alkyl-O-, wherein said aryl is selected from phenyl and naphthyl,

heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Co-Cs)alkyl-O-, wherein said heteroary! is selected from

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

oxygen, nitrogen and sulfur; X*(Co-Ce)alkyl- and X*(C-Ce)alkoxy-(Co-Ca)alkyl-, wherein X? is

15  absentor X?is (C4-Ce)alkylamino- or ((C,-Ce)alkyl)zamino-, and wherein the (Co-Ce)alkyl- or (C+-

Ce)alkoxy-(Cy-Cs)alkyl- moieties of said X¥Co-Ce)alkyl- or X*(C-Cg)alkoxy-(Co-Ce)alkyl- contains

at least one carbon atom, and wherein from one to three of the carbon atoms of said (Ce-

Celalkyl- or (C-Ce)alkoxy-(Co-Ce)alkyl- moieties may optionally be replaced by an oxygen,

nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be separated by at

20 least two carbon atoms, and wherein any of the alkyl moieties of said (Co-Ce)alkyl- or

(C4.Ce)alkoxy-(Co-Ce)alkyl- groups may be optionally substituted with from two to seven fluorine

atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-(Co-

Cs)alkyl- and said heteroaryl-(Co-C;)alkyl- may optionally be replaced by an oxygen, nitrogen or

sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be

25  substituted with one or more substituents, preferably from zero to two substituents,

independently selected from (C4-Ce)alkyl optionally substituted with from one to seven fluorine

atoms, (C,-Cg)alkoxy optionally substituted with from two to seven fluorine atoms, chloro, fluoro,
((C,-Ce)alkyl),amino-, -CO,R’, -CONR®R®, and -SO,NR'R"";

or R? and R®, together with the carbons to which they are attached, form a four to seven

30 membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be



4. A process according to clainms 1, 2 or 3 wherein R is cyano and both R2
and R3 are H. 5. A process according to clains 1, 2 or 3 wherein R is
cyano and one or both of R2 and R3 are (Cl-C6)al koxy, CF3, fluoro or C2F5.
5 6. A conmpword/ossssany one of the fornulae (la), (Ib) and RATdBO2/06R 2 1 2
OR4 (la) or a mxture thereof; CO2R5 CO2R5 wherein R2 and R3 are sel ected,
i ndependently, from hydrogen, fluoro, ch$oro, -SOq(Cl- Ce)al kyl wherein q
is zero, one or two, ((Cl-Ce)alkyl)2am no-, -C02R7, -CONRBR, -S02NR1OR', 10
aryl - (Co-C3)al kyl - or aryl-(CO C3)al kyl-O, wherein said aryl is selected
from phenyl and naphthyl, heteroaryl-(CO C3)al kyl - or

het er oar y| - ( Ose\E3yh bikyisat@eated. wHereisi romseriecto Hase plotas Yen-feed<caroae eloms ©of 83 fi ve
to seven menbgbelydd MgBahErdn dhedo ﬁ@lai thé Ebrdg afofn® BT RIIDIcYdc firgsl thatweé sat pat os

el ected from t roge
;2 (Cl- Ce) al k O%f tﬁ? z&g!}galﬂgwpgh f(") g? '#nas/(g: tlong@( %}ln Qe%é%gzbe ?e'agced by a
(C, - 06) al ky!| aniregsn, axyge (OCsulfde pad wweluzaaﬁ mnocy%@%mﬁlﬁlﬂﬁg% ey zm@a@ssal kyl -
or (C1 15 £56) alpkmted &@Dor@ér&hdwlsubsmrﬁ ip@feradfly fRori geroCd Ge- ojtinlekty Ifor toe

X2(C1-Ce) al ko C8) a 0 d
V\,h((ar ein ]Zr om )é'%%o(:% rﬁgl and X'?m z rg% f},‘ e%osubs%{ueh??é he%?célg?’é% {Eﬁ@ lec?el:ﬂl or
(C, - Ce)al koxme%nf@Bt)VaFrR’?I(Co ‘Fﬁéﬁ"‘é’t Pé@ ek ap Gasrallvy Wherendhg 6“’5’3}
oxygen, nitr egedn semsSdded ot extedtsixvdnt vhiraie apy ofvihe alkgl maietieanypayt owsiorsaliyc be

het t t DARAL 95,2
et er oal o I”Efb%tmﬁ%dl gﬁ}ofggsn?gfadtob%v& f oJl 337$mst\690 Gidd PQ!HI Al QERC,)ANH,aMher ei n

any of the a sal al kyl - or
(Cl1. Ce) al RBxy%@B @%ﬁy X %‘P%‘&p may be. opt i onaIIy substltuted with from
two to seven fl uorémeR’ & GIR" smR Winealesten, instapenddntly, Frem bedrdgemangt(Gnes)alfyl. each

of the alkyl ppkeLi e@“ af R@%hdearta(demémm t@h@bdﬁ){ lts wﬁ&dth’é%@ atached, form 2
het er oaryl - (Co- C3) a

| aced ni trogen
or sul fur at Byfolicd glﬂ’f@?'%? n"@g’&?ﬂ"“'&f afﬁg'n‘l’or g6rhY '?YCf a‘?f?‘?@“% zI'n(.e)aryl
groups may optriotmephblrye tirg, orsuthigmerphetiredingivhéreio the riog smfm@reglg@gwth aéwlfoxide
preferabl ysfromgpenio two substituents, 25 independently selected from

(Cl-Ce)al kyl optional Ly s d.wth fromone to seven fluorine atons,
( C1- C6) al koxy optlfﬁ’fb}( " i?ﬁ%#i“pdgéﬁ*’%‘ypﬂ 'fromtwo to seven fluorine atons,

chloro, fluoro, (Bﬁsccﬁéd*Ykgrlsj(Bam no-, -CO2R7, -CONRSR, and - SO2NRIOR'; or
R2 and R3, together'wth tehezrdharvdaﬁumwmg) QMlijbeléd&ﬁiy frame cypdnb aclkedcarba@iyin a

four to Sevenalkgeaﬁ?l %lea%lgpnggﬁyayé nitro tﬂﬁuo%m&ﬁgréng sLI%H nteen membered bicyclic,

carbocyclic rin unsat ur at ed, wherein from one
to three @ the noﬁacf‘l!Fséﬁ)‘”Q?faP'H’Gﬁ'Yd'i &Y'é‘e-d'f(L)s'%u o a/PpteSetns Balsdsceal B5% 00660

cations of Na, K, Li, or Cs; or two R'' groups together form a C,-C, alkylene bridge;
each L is independently H, C,-Cq¢ alkyl, phenyl or benzyl; and

each R' is independently C4-C alkyl or phenyl;
comprising the single step of reacting a compound of formula (IV)

P
2

“ wherein R' is an electron withdrawing group selected from cyano, alkoxycarbonyl,
alkylcarbonyl, arylcarbonyl, aryl, nitro, trifiuoromethyl, and sulfonyl; and X' is iodo, bromo,
chloro or OSO;R™ wherein R is (C,-Cgalkyl, Si((C1-Cs)alkyl); or Si(phenyl)s; with a compound
of formula (V)

30 R0 X~ COR V)

wherein R® is defined above; in the presence of a base and a palladium catalyst.



-89 nonocyclic rings, and fromone to five of the carbon atons of said
bicyclic rings that are not part of the benzo ring shown in fornula (I1),
may optionally and i ndependently be replaced by a nitrogen, oxygen or
sul fur, andwohenedsms sai d nonocyclic and bicyclic rings may@pBpuieadol y be
substituted with one or nore substituents, preferably fromzero to two
substituents for the 5 nonocyclic rings-and fromzero to three substituents
for the bicyclic rings, that are selected, independently, from
(Q0-Ce)al kyl - or (Ci1-0C6)al koxy-(Co-C8)al kyl-, wherein the total nunber of
carbon atons does not exceed six and wherein any of the alkyl noieties may
optional ly be substit uApdcess atsofdingtn daires 1. as@wdarein| Ridy ¢yaeo anddnis;R'6re,
fluoro, chlor@pqabtCl-C6)al kyl ) 2am no-, -CO2R, -CONR8Rs, and - SO2NR COR' 1;
10 each R, Re, R9, R10, and Rl11l is selected, independently, from hydrogen
and (Cl-C6)al kyl, 50r RSpraceds &2ordiog toRBOnsalng oRIwhetairgfRtiheyananndione brdbothiof r ogen
to which theygaLg @takqé‘tﬁ‘?"’('k°%éﬁé‘e@°'°wwgl i di ne, piperidine, norpholine,
C'1-

azetidi ne, piperazine, - ) al kyl pi perazi ne or thionorpholine ring,
or a thiomerpholine ringconpeured ahatyhede bi thafosnuldeya), (1) aneptlaced with a

sul foxide or sulfone; and, 15 each Xis, independently, (Cl-C6)alkylene; RS

is Cl-C8 alkyl omiSi (R12)8 Rl is angr%el ectromrWi t hdrawing groumR'sel ect ed
from cyano, al koxy . al kyl ca>\§ nyl, /aryl carbonW .._ary), nitro,
trifluoronethyl, ﬂn yl; each ependent | ) ,  H(L) 3N+,
or a netal cation,éf ¢ ng al kal i @ cations pf Li, or GCs;
or two R' groups gsbget he forrp a C2- KyKene bri dgea'/ IS

i ndependently H, Cl-C6 alkylOR phenyR or ben d.r® and Bach R 1 | ]®

i ndependent |y Cl1-C6 al®9l or phenyl. 7. A conpfound according t(gjzcl aim6
wherein R is CN. 8, A conpound according to claim®6 sel eq )ed from 25
3- ( Hydr oxy- net hoxy- n@?)hyl ene)-5-trifl uot'Bhet hyl - 311 ndene-['-'carbonitril e,
sodium salt; 3-( Hydamixyrenmrdo@xy- met hyl ene) - 3Hi ndene-1 -carbon itrile,

sodi um sal t;  3- (EfhQxy rBY A @XYs JRbLRY RBsohachil, b fitfogds, §add @lorb L6618 -

di I t; . 7 8,0 10514
:S),?( IE;J hmo>s<§ hy diCeRiy! R8I A iSrAe5: enedr ATArEE rnepdl BrmPga&ReR | COMRBNTSPAR & sodi um

salt; 10 aryl-(Co-Ca)alkyl- or aryl-(Co-Ca)alkyl-O-, wherein said aryl is selected from phenyl and naphthyl,
3- (Hydr oxy- et ggté%am&mme)f Retdrdanfi-ta1 25 aRRONYdherdiF dal 0kl €6 tém | €,

32t Moy hy 9 SFHER FIFTBSYES &Ml 895 SOmEPDH BT ENS 1 S4F BEHPRFTS SBeCiRb 9
salt; 3-( Et hoxygehynirogenyandesutfiy] XX@)CeBikiH ansr ¥(Gigslaleleien-Coaticdr twbarieinr X i
3 odilugn B alot ;o| absent or IX_2 is (C,-Ceglk%«l?mi?ol- or (r(C1-Ce%alkylizamirl1_?_-._ and whereir:\L the (Co-Ce)a_Ik%/l- or (Cs-
2 31 B OS] ol SERE ee At Al M g S B
3- Benzenesul f @higkst 3pp cateparatom, ang AhpigiRyilomcongde dreet 9fyie eashorratomypf gaid AChr ocess
for the prepargak@norofC,-COaMRKTIE,aky!-f mdietes anaf \dolionally be replaced by an oxygen,
nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be separated by at
least two carbon atoms, and wherein any of the alkyl moieties of said (Cq-Celalkyl- or
20  (C,.Ce)alkoxy-(Co-Ce)alkyl- groups may be optionally substituted with from two to seven fluorine
atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-(Cq-
Cs)alkyl- and said heteroaryl-(Co-Cs)alkyl- may optionally be replaced by an oxygen, nitrogen or
sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be
substituted with one or more substituents, preferably from zero to two substituents,
25 independently selected from (C;-Cq)alky! optionally substituted with from one to seven fluorine
atoms, (C,-Ce)alkoxy optionally substituted with from two to seven fluorine atoms, chloro, fluoro,
((C-Ce)alkyl),amino-, -CO,R’, -CONR®R’, and -SO,NR™R"";
or R? and R?, together with the carbons to which they are attached, form a four to seven
membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be
30 saturated or unsaturated, wherein from one to three of the non-fused carbon atoms of said



WD 02/ 085843 PCT/ |1 BO2/ 00660 -90 wherein R2 and R3 are sel ected,

i ndependently, from hydrogen, fluoro, chloro, -SOQ Cl- C6)al kyl wherein g
is zero, one or two, ((Cl-C8)alkyl)2am no-, -C02R7, -GONR6R9, -S02NR1OR11,
aryl - (CO C3wal depbsssnr aryl - (CO C3) al kyl -O-, wherein said @CIBI20ed| ect ed
from phenyl and naphthyl, 5 heteroaryl-(CO C3)al kyl - or

het eroaryl - (CO- C3) al kyl -O, wherein sai dgheteroaryl is selected from five
to seven nenbered aromatic rings containing fromone to four heteroatons
sel ected from oxygen, nitrogen and sul fur; X2(CO Ce)al kyl - and

X2( Cl1- C6) al koxy-(CO C6)al kyl -, wherein X2 is absent or X2 is

(CL- C6) al kyl amommycioringé,(a@1f@6relt«fye pRhercaren atopna @f saddpicedlinringh thel aBORACBYRI Kyl -

Cl- Co) al :
;)(rz ( E:l ) al) Eokpﬂﬁé/ védZ0 n@%ﬁ‘bknlkﬂ forrRORd @, | c@fonﬁl@rl éiﬂd me%éﬁﬁ) Bé ke)S'acedey aand

X CO %)!‘ 4‘ carb
wherein from 8%%9% OV 8 s% taﬁ‘g“’%eé?'%a?ﬂ 5’?'6%""%?” %ﬁyg'c (B m% Z?q?
( Cl- CB) al koxy s¢oamuteb ittt kel or mase sthistisentanyprefamabiyora Psyo mew%wba@@msw o
ﬁxi’gen, t Nkt r%fr‘cf& Q& ricgdl el lfron"ltza'mto Wréef'kubsh!@erﬂﬁ fbVltH’éCbroS/JEhatnng'tMﬁattM@ sSebtdy,
eteroatons nu epar e ein
?peﬂggen@( Iprgrg %%Tg“%a I &c‘?ﬁ? x]y&(\f\oca% - %er%tn%@ lota‘fflﬂgmwp%\;

any of the al

( Cl. C6) al koxy ¢ atB)satidey ot Qjmeﬁg qﬁ*ﬁyvherem@pr PbﬁalaM reqiyes MBueRYeNal P from
two to seven Ed;udmmbmanhl{sorﬁtom seddhdfivahrer féns; @RE flodro,t dhieroc AChOpalkgtmBo0f each
of the al kyI @f&g mlgo%@pkm(Co C3) al kyl - and said

het | Ry, b i i 1
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groups may opbt Bhaid §°, beR" aub &t'itogethedwithi thé nilogen do whitr theg atesattathas rfers), 2

ferably f A . d s f
?2: efer ?al Ky| rg t| Onalfeenh.mp %Fb’ﬁsu&uea%tﬁne ipdeRsndenid yc %ﬁ*fiﬁé&ﬁe o

atons, (Cl-C6) "l?b")??“”%ﬁ’fq Hr?dP’P'Vmgrl?g?[ri"F L‘YP%E‘E!" %et”ﬂg fliafﬂ)rrﬁ Eeﬂﬁceﬁg"tggﬁﬂﬁx'ﬁ uori ne
at ons, chl oroordufarerand (( Cl- C6) al kyl ) 2am no-, -C02R7, -CONR R9, and

- S2NR ORYyp or R2 ghf xiBinadpestRh St , mgweﬁ@e carbons to which they are
att ached, formafo tg ?/%(uﬁ ered nonocyclic, or a ten to fourteen
555t TSR Ry

menber ed bicyclic, that can be saturated or unsaturated,
wherein from one tB tifr ene elpptranh avithisawing EQYP c SRleRiAY APBEYHP. SEPHCcTRNYI,
nonocycli ¢ ri RgpcartoAg, drficaom cant it tiftio@elhicaraauibay, at ons of said bicyclic

rings that are not parde .ﬁ{epg,@gmgew 0. 1RGPDG kD cfa%n%ad | didas rfBRY

optionally and |ndepend t rogen, en or sul fur,
and wher ei?l s&PUINTINICKH PR ~°><311"‘(0“’V%IRC)ﬁff’lui’scm‘i’elt"h*dj?”'Prﬁ§2 pr'i‘ydﬁﬁ‘af’ ®he
substituted w t h osshars inaependsntlyst Ci-Oeatitys phepylef berayl apdf r om zero to two
substituents for the, d"?é‘ﬂ&éﬁ%deﬁtly"d '&%lkﬁ%ﬂpﬁeﬁﬁm zero to three substituents

for the bicyclic rings, that are 'selected, 30 independently, from
(Co-C6)al kyl - or (&l1- Ce).a&d@aw&&amr@@aéukybvheremhékem the total nunber of
carbon atons does not exceed six and wherein any of the alkyl noieties may

optional ly be sub8titufeempabndrctarding lgsieim &setastedfion] uori ne at ons; oxo,
fl uoro, chor @, (Hidréxd-riethb)-kathyleAays-ituorometiddHRndene CChIBEHRBie, @admsBO2NR OR'

VD 02/ 085843 %ﬁédr&gﬂe%ggjﬁfgetﬁy%'\e)aH-indene-1-carbonitrile, sodium salt;
3-(Ethoxy-hydroxy-methylene)-3H-indene-1-carbonitrile, sodium salt;
3-(Ethoxy-hydroxy-methylene)-s,6-dihethoxy-3H-indene-1-carbonitrile, sodium salt;
3-(Hydroxy-ethoxy-methylene)-5-trifluoromethyl-3H-indene-1-carbonitrile, sodium salt;

30  3-(Ethoxy-hydroxy-methylene)-7-fluoro-3H-indene-1-carbonitrile, sodium salt;
3-(Ethoxy-hydroxy-methylene)-5-fluoro-3H-indene-1-carbonitrile, sodium salt;
3-[1,3]Dioxolan-2-ylidene-5-trifluoromethyl-3H-indene-1-carbonitrile;
3-[1,3]Dioxolan-2-ylidene-3H-indene-1-carbonitrile; and
3-Benzenesulfonyl-3H-indene-1-carboxylic acid ethyl ester.

35 S. A process for the preparation of compounds of formula (VII):



each R, R8, R9, R70, and R' is selected, independently, from hydrogen and
(Ci-Co)alkyl, or Rand RO, or RI0O and R' together with the nitrogen to
which they are attached, forma pyrrolidine, piperidine, norpholine,
azetidi ne, wopensgssine, -N- (C 1-C8)al kyl pi perazi ne or thi #&BABREVéAe ri ng,
or a thionorpholine ring wherein the ring sulfur is replaced wth a
sulfoxide 5 or sulfone; and each X is, -¢e;ndependently, (Cl-C6)al kylene; RS
is Cl-C6 al kyl or Si(R12)3 conprising the step of subj ecti ng any one of
conpounds of the formulae (la)', (Ib)" and (Ic)': RR CN R CN 10 (la), OM
C02R5 CO2R5 or mixtures thereof, prepared accord| ng to the process of claim
1 where RL is cyano, to hydrogenol ySi di tions. 10. A conpound of
formula (1 X): 15 wherein arefsel ected, independently, from

hydr ogen, fluoro, chloro, -SOy(ghM kyl wherel nqis zero, one or two,
((C1-Cs)al kyl ) 2am no-, -CO2R7, - SO2NR1OML,  aryl - (CO C3) al kyl -
or aryl-(CO C3)al kyl -0, wherein/sa aryl is selected from phenyl and
napht hyl , heteroaryl - (CO C3) agkyl - beroaryl (Ca-C3)al kyl -O, wherein
said heteroaryl is selected from five G seven nembered aromatic ri ngs
containing fromone to four heter sel ect om 2 rogen
and sul fur; X2(CO- teeeh Ryind Fgﬁﬂ’ %?@a*e‘g"?%%eaﬁ’ﬁ?@ﬁ E:ygr Q\fo‘i’g}(ﬁo‘?gws%j%l n X2
is absent or C@ky whefea@lq &Pl doploatmiontC @ )alk@(z@l'DCC}eFQIzB(yFPE&rﬁ T8ONRAIR]
wherein the (S}Qr @@éﬁénlgblbrarﬂ(co(&}lamyl-@)vﬁxbdém&yd 6P EigeRb Iy phempii et nesitrglf  sai d
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PCT/ | B02/ 0066 Gsalxy{GLsleby-anqigyss of seid éd?a‘Fq&WV' °'ng &ﬁj&g a'ﬁ%{‘yw&ec%kﬂ BREne
substit ut ed wiat bast loearcdrvun dtan, a8 evhertih tromiane to diraenas theasechbontatomsi af sanéC@f t he

carbon atons of )al% %3@“ F?zgfl%xﬂckwa)alwp' rﬁ&étl@§ rr%%) o'ﬁﬁ’dngl ad’eWeplé&@ byGe alyker, - and

sai d het eroary i onal

nitrogen or S§ipgener %\’iﬁﬁﬁfm‘aﬁﬂ‘ *0%%(? éﬁ"r‘f‘aé%{ﬁ’ rfﬁeég?ag%dms%%e sﬁ?ay%ﬁg‘g?wt
het er oaryl gr cagtstwoagarboptatamsalahd/ whereis @mb:!tthet @ik dnaigtiesd) ob neid d¢ o-welkel- or

substituents, @IECREGUENCTakANAERE thal Be bpiBnatyfubtittddemith rom two to seven fluorine
15  atoms, and wherein one of the carbon atoms of each of the alky! moieties of said aryl-(Co-

Ca)alkyl- and said heteroaryl-(Co-Cs)alkyl- may optionally be replaced by an oxygen, nitrogen or

sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may optionally be

substituted with one or more substituents, preferably from zero to two substituents,

independently selected from (C-C)alkyl optionally substituted with from one to seven fluorine

20 atoms, (Cs-Cs)alkoxy optionally substituted with from two to seven fluorine atoms, chicro, fiuoro,
((C+-Ce)alkyl);amino-, -CO,R’, -CONR®R’, and -SO.NR™R"";
or R? and R, together with the carbons to which they are attached, form a four to seven
membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from one to three of the non-fused carbon atoms of said
25  monocyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part
of the benzo ring shown in formula (ll), may optionally and independently be replaced by a
nitrogen, oxygen or sulfur, and wherein said monocyclic and bicyclic rings may optionally he
substituted with one or more substituents, preferably from zero to two substituents for the
monocyclic rings and from zero to three substituents for the bicyclic rings, that are selected,
30 independently, from (Co-Ce)alkyl- or (C;-Ce)alkoxy-(Co-Ce)alkyl-, wherein the total number of
carbon atoms does not exceed six and wherein any of the alkyl moieties may optionally be
substituted with from one to seven fluorine atoms; oxo, fluoro, chloro, ({(C,-Ce)alkyl).amino-,
-CO,R’, -CONR®R?, and -SO,NR"R"";



i ndependently selected from (Cl-Ce)al kyl optionally substituted with from
one to seven fluorine atons, (Cl-C8)al koxy optionally substituted with
fromtwo to seven fluorine atons, chloro, fluoro, ((Cl-C6)alkyl)2am no-,

- CO2R7, - CONB3Rpssa#d - SO2NRLIOR'; or R2 and R3, together wPCH/IBO0GHEr bons t o
which they are attached, forma four to seven 10 nenbered nonocyclic, or a
ten to fourteen nmenbered bicyclic, carbogyclic ring that can be saturated
or unsaturated, wherein fromone to three of the non-fused carbon atons of
said nonocyclic rings, and fromone to five of the carbon atons of said
bicyclic rings that are not part of the benzo ring shown in formula (11),
may optional 'y andeacmBeptRY& Tt ang Rb'ds seteptec: indepepgently. frem hydemgemand dkyepaftylor

sul fur, and whegeiR PabR' MBRORY Wgkherdifl thi Ril¥sgeh o WhiEDHiey 8 sBgthbdMéinly be 15

substituted with one or nore substituents. preferably fr

substituents PEPIdHe PREATIS:y EPP 3‘?‘?-@?“%{% 5 'rpgrr%géeér o&_,{éd PR é@;egaﬁ%gt_ itoment s
for the bi cycthiomorholpssringt dratthiemaspholieding wiaprein tha fag el dsiepigeed ity sulfoxide

(G Co) al ky§- efsulfdnd;ak®) al koxy-(C C6) al kyl -, wherein the total nunber of
carbon atons does not . exceed si n in any of the al kyl noieties may
optionally be sub%?llt’{(t'ft'% p\a/\']d?'ﬁl)é;( bgﬁ)ao Igrqete'o seven fluorine atons; oxo,
fluoro, chloro, ((®isesfealyarStReno-, 20 -CRR, -CONRR and - SC2NRIDR';
each R, Re, Rempriftdne aepbf R' is sel ected, independently, from hydrogen and
(Cl-Ce)al kyl, —or &ﬁgﬂgar&%ne arcorﬁgognd%%fthéd?i‘brrﬁlﬁ&?l_taﬂ‘%)j %(jﬂdt(lg)':t he nitrogen to

whi ch they are attac rma pyrrolidine, piperidine, norpholine,

azetidine, pipergkine, -NNC 1-C8)atkyl pi per@zi ne or R hi onor gl i ne ring,
or a thionorpholin L ng{wher ei n theX' }5\

ng sl fur is rep|l.a Mth a
sul foxide 25 or gulfoQ nd each X i al kyl ene; R5

is Cl1-C6 al kyl or : )3., and . 11. A
conmpound accordi ng” to ei fher of clai 10 wherein, hoth RS and R3 are
H 30 12. A conpound accoteioRy to eRiher of sms 6 Br 10 wheygknh one or

both of R2 and R3 ar &R‘6Cl- C6) al koxy, CF3, f Li‘gro or C2F5. 13. A conpound
according to claim 10 selected from 3-Cyano-indan-|-car bﬂéyl ic acid,
ethyl estap; 6-Tri f {2)or onet hyl -3-cyan01'P dan-| -carboxylic“dcid, ethyl

est Ier , 35 5, Gn%m&qw?o?: SRy ?dﬁd’&iﬂg togi.theq:’r)f]cblﬁrng| dlaim aiCwitkre R; Isydyams tter ;

4- Fl uor o- 3-cyanp-in -1 - oxylic acid, ethyl ester; WO 02/085843

PCT/ 1 BO2/ 0066 y-r%ngﬁglcﬁ%@gﬁ -cyano-indan-1-carboxylic acid, ethyl ester;
and 3- Benzenesul f gny| - Bcddpames df feekadla lix)car boxylic acid, ethyl ester. 14. A
process for the preparation of a conpound of formula (VII1):

R? CN
PN
E // (1X)
R’ CO,R®

15 wherein R? and R? are selected, independently, from hydrogen, fluoro, chloro, -SO4(C;-
Co)alkyl wherein g is zero, one or two, ((C1-C)alkyl);amino-, -CO;R”, -CONR®R?, -SONR"R",
aryl-(Cq-Cs)alkyl- or aryl-(Co-Cs)alkyl-O-, wherein said aryl is selected from phenyl and naphthyl,
heteroaryl-(Cqo-Cs)alkyl- or heteroaryl-(Cq-Ca)alkyl-O-, wherein said heteroaryl is selected from
five to seven membered aromatic rings containing from one to four heteroatoms selected from

20  oxygen, nitrogen and sulfur; X3(Co-Ce)alkyl- and X3(Ci-Ce)alkoxy-(Co-Ca)alkyl-, wherein X? is
absent or X? is (C-Cg)alkylamino- or {(C4-Ce)alkyl);amino-, and wherein the (Cq-Ce)alkyl- or (Cs-
Ca)alkoxy-(Co-Ce)alkyl- moieties of said X*(Co-Cealkyl- or X*(C1-Ce)alkoxy-(Co-Ce)alkyl- contains
at least one carbon atom, and wherein from one to three of the carbon atoms of said (Ce-
Ce)alkyl- or (C-Co)alkoxy-(Co-Ce)alkyl- moieties may optionally be replaced by an oxygen,

25  nitrogen or sulfur atom, with the proviso that any two such heteroatoms must be separated by at
least two carbon atoms, and wherein any of the alkyl moieties of said (Co-Ce)alkyl- or



R? 5 wherein R2 and R3 are sel ected, independently, from hydrogen, fluoro,
chloro, -SOq(Cl- Ce)al kyl wherein q is zero, one or two,

((C1-Ce)al kyl)2am no-, -CO2R7, -CONR8R, -S02NR1IOR', aryl-(CO C3)alkyl- or
aryl - (C0- C3walozgsss®d , wherein said aryl is selected from HEABP2/WHT

napht hyl, heteroaryl-(CO C3)al kyl - or heteroaryl-(C0-C3)al kyl -O, wherein
said heteroaryl is selected from five tgpseven nenbered aromatic rings
containing fromone to four heteroatons selected from 10 oxygen, nitrogen
and sul fur; X2(CO Ce)al kyl - and X2(Cl- C6) al koxy- (CO C6) al kyl -, wherein X2
is absent or X2 is (Cl-C6)al kyl am no- or ((Cl-C6)al kyl)2am no-, and
wher ei n the ((@Qega)ay-IosCr)alon- gfdBts mEGheadpkianely-sUBOUEE ith kg worntp peven 8wriesf  sai d
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25 or R2 and RB8ogehoggdehenr suifut, land heerelrasdmbmnctcmclwvhmcthcyclheygsama/ etiozethhesd, f orm
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bi cycli c, oC ICrin unsat ur at ed erein

fromone to tﬁ‘P%‘?&y‘iﬂ? ”T%é’“gﬂ'ﬂmfzﬁ'é’é héegrsb‘Bﬂ"uﬁth)?Pé?Ffb":é(ﬂ'cdmgs ﬁt G EPPL% i ngs,
and from one indedendentiyofrom HEo,-Coaybror (3:Slapikody-(CGefetbikpt, oNpeteincthe ﬁqf@s\umwatof are

not part of ws‘onbaaﬁsodaeg ma SXBEVAsixi dhd fwWhB@| sy Of thd alkiTaroieaps iy aptibiyaliya bel
A a monocyc! FIRIHER RC G B B SalhihR0ER, B f60p dncht e EpaBigniBE < 1

( Co-

sai d nonocycl st w'th one
or nore s@@str@%nt%oNﬁ)ReP@réngﬁ From zero to two substituents for the
nmonocyclic rings apgsh Rl RNRR'YaidR't ib setzted Utiipéntieraip tromihgdrodeh endiC 6@ gdikyC

rings, that are-sg @?‘a?rde ahé‘ﬁeﬁgée}%mrhry the fnrtrQ?%(&Qh%)@ Iy atta&hred form

(C1-C6) al koxy- ( nber of WO 02/ 843
PCT/ | BO2/ 0066@Yrotidineg api wﬁm%u SPhahes Wﬂd'“@x@é’é’r&z@? x Nk W?&V@P?ﬁazé{ﬁy %f the
al kyl noi et i emidifyphoips rityyad 4 tiolaerphosneit whertie thewing bulfiirio repleced it asalfeeide

fluorine %O”‘Br sgg%g’anﬁo:\)&ﬂrxqs m‘d\(mepdfeﬂl_yzg&( Lhakfphal kyl) 2am no- - CO2R,

- CONRS8Rs, R10, and R' is sel ected,
i ndependent I y, froff 'ﬁ&ﬁpbﬂ@'h”eﬁ‘g ko) aI kyl ,

R'2is C,-Cg alkyl or phenyl.

11. A compound according to either of claims 6 or 10 wherein both R? and R® are

30 12. A compound according to either of claims 6 or 10 wherein one or both of
R? and R® are (C;-Ce)alkoxy, CF, fluoro or CoFs.

13. A compound according to claim 10 selected from:
3-Cyano-indan-1-carboxylic acid, sthyl ester;
6-Trifluoromethyl-3-cyano-indan-1-carboxylic acid, ethyl ester;
35 5,6-Dimethoxy 3-cyano-indan-1-carboxytic acid, ethyl ester;
4-Fluoro-3-cyano-indan-1-carboxylic acid, ethyl ester;



5 or RB and R, or R10 and R'" together with the nitrogen to which they are
attached, forma pyrrolidine, piperidine, norpholine, azetidine,

pi perazine, -N(C 1-C6)al kyl pi perazine or thionorpholine ring, or a

t hi onor phol woe208sa¢3 wherein the ring sulfur is replaced WRH/TBIXWGIFoXi de
or sulfone; and each X is, independently, (Cl-C6)alkylene; 10 conprising
the process according to claim9 and thesfurther step of subjecting a
conmpound of forrmula (VII): NH2 CO2R5 wherein R2 and R3 are as defined above
and R5 is Cl-C6 alkyl or Si(R12)3; to basic conditions to effect an am de
cyclization. 15 15. A process for the preparation of conpounds of fornula
(11): R? R wher ei né-Rgore-3-cyandrindgehcarprglicesicd. iyl egitrt: R8 ar e sel ect ed,

i ndependent |y, fr ofiBéheeHe8@RAyI-3-Cyandtihdsfr Garb6YiOscR, ethyBeBtérCl- CB) al kyl wherein
g is zero, one or two, ((Cl-C6)alkyl)2am no-, -CO02R7 CONRSR9, - SO02NRLICR',
aryl - (CO C3) al kyl -14or & grbcesOer 3 prabadstion 6fa copreyndiohforaiadVRA'y| i s sel ect ed
20 from phenyl and napht hyl, hﬁyteroaryl (CO C3) al kyl - or

het er oaryl - (CO C3) al kyl - O, whekejn sald heteroaryl is selected fromfive
to seven nenbered aromatic rin g fromone to four heteroatons
sel ected from oxygen, nitrogen 3 r; NR2( CO-@8Y al kyl - and

X2( Cl- C6) al koxy- (CO- CB)al kyl - S R is absent or X2 is

(C1- Co6) al kyl am no- or ((Cl CG)aPkyI)Zam no©, and wherein the (CO C6)al kyl -

26) al ko, St ) SR Kok el lefiby, TR Rhachd). Qo%ﬁ,fdﬁgen%aa budo, 96,82(Cl 25

C6) al koxy- cont a on aton};(E el eg n from
one to three Qi)a'MEhef%‘F Béﬁma‘t"@r?ﬁ“‘@f«%a‘?&i‘”‘('@ﬂ“'%) &P/ -COHRR, SO NR

(C1- C5) al koxy ay iy CM@L Krydryl (G aky €6, wiieiginGpiti imgiiabdlectel om peeliceoe dadhthylan
oxygen, nitr OQ&Q’OQ’{) é@o l- a't I%f&oam {dch Qﬁ'yl er, %Erﬁﬂ stalhehtete%abffl & \WBredidiCiom

het er oat ons nust

'g car pg glW;er ein
any of the al Rt ARYERME %e’?ﬂ‘ a'%'ﬁ?t' ”Wf)cﬁ’?? @@5 4'3”]5 ?f’(%’%(fe

(C C6) al kyib-  oxygérChitrGnadnkt aafur; (X alkytynd ﬁmtq@)slkwycotfe)amm wOerain| X7 is
substituted Wal?slantfor' QY Fd’}@ )taﬂylanﬁr%vgﬂ(é lddﬁfkill)@é?mr%t QRS wh@élrdth\é\g;%f@)am lDé'iQC of the

carbon atons of each al kyl - and
sai d het er oar P2l &fa)F'k’S/l mm%%“a%? #dﬁh&l ‘V‘y'bgr )?g &‘gﬁa@%‘% xﬁ?atgﬁ
nitrogen or sei bast oa camon zatrah, \ehe wberain damenefto three df dveegpdion gitosnsydf saigh dCo-
heteroaryl gr @%\ﬁw n&Yc C%&P@b )Mkyb@n&éﬁ% Ha%lbbwﬂalw tHehrepERd By dﬁDlS)@gen

substi tuen S, prefera yent

sel ected fPorfesEn 8@“@%%&?!“ ‘S'E]'tt%eorﬁ%'ﬁc’& s?ms“%'o ?hegeroat "ﬁ "?us{ &ds‘éﬁ’a‘?ﬁ%e& y
fluorine atofesst Wweicaws) #dsx gnbwheren Ay yof St Syl trotiedes Bf 639 (Forakyo °f o
seven fl uori nec,@,)ardy-(C:dslke, grédpsl @iap be optionally substituted with from two to seven fluorine

atoms, and wherein one of the carbon atoms of each of the alkyl moieties of said aryl-(Co-
Cs)alkyl- and said heteroaryl-(Co-Cs)alkyl- may optionally be replaced by an oxygen, nitrogen or

20  sulfur atom, and wherein each of the foregoing aryl and heteroary! groups may optionally be
substituted with one or more substituents, preferably from zero to two substituents,
independently selected from (C,-Ce)alky! optionally substituted with from one to seven fluorine
atoms, {C-Ce)alkoxy optionally substituted with from two to seven fluorine atoms, chloro, fluoro,
((C+-Ce)alkyl)zamino-, -CO,R’, -CONR®R’, and -SONRR"";

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

monocyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part
of the benzo ring shown in formula (l1), may optionally and independently be replaced by a
30 nitrogen, oxygen or sulfur, and wherein said monocyclic and bicyclic rings may optionally be
substituted with one or more substituents, preferably from zero to two substituents for the
monocyclic rings and from zero to three substituents for the bicyclic rings, that are selected,
independently, from (Co-Ce)alkyl- or (Cy-Cg)alkoxy-(Co-Ce)alkyl-, wherein the total number of



((C1-Co) al kyl )2am no-, -CO2R7, -CONR8R9, and -SO02NR OR'; or R2 and R3,
together with the carbons to which they are attached, forma four to seven
10 nmenber ed nonocyclic, or a ten to fourteen nmenbered bicyclic, carbocycllc
ring that ceodmessssaturated or unsaturated, wherein from auE/mBodokiee of

t he non-fused carbon atons of said nonocyclic rings, and fromone to five
of the carbon atons of said bicyclic rings-that are not part of the benzo
ring shown in formula (11), may optionally and i ndependently be repl aced by
a nitrogen, oxygen or sulfur, and wherein said nonocyclic and bicyclic
rings may optionally be 15 substituted with one or nore substituents,
preferably froabehest@nd does wat excees tsixtane mhereih any phibe alrg muisyies inay entionglly eand from

zer 0 to dt h{ leesédgm&&i I-%gpﬁ ohPlo %ebé?\ m%clzéts(% %%(J‘kgﬁoro.'é&é@g?otgg:ﬁfﬁﬁlygz@ha% _

i pendently, from a 0o QF - al koxy- al kyl' -, erein

t he total numﬁﬁﬂ%ﬁCéqﬁﬁbﬂﬁ'§5§ﬁngbes not exceed six and wherein any of
the al kyl noi eti eseawaR’.GHtR’GiapidR' beselestepsndepantenty. b hydragemensii€:-E<pliyleven

f lCuO(ierIBES as-ogs,; E‘)Kfﬁiﬁ"g guﬁ‘P @nd ﬁh g%fe@tgg WitGhe ngig’th ky l/vgiaﬁmiefl@re,atta&ed,-fm7,
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i ndependent | y PEISIf hS/8F88%n MSRGOT &l-é&@ﬁfkﬂp,%féz@% ﬂg(cdh%)aﬁgélgegérﬁgtﬁr and R'
t oget her wi t hthidmerphpline tger a thiomprphofinetrive yherpie thering sifwds replasemvwah 2 syiexida i di ne,
pi peri di ne, morhebisne, azetidine, piperazine, -N(C 1-C6)al kyl pi perazi ne
or thionorpholine_r] . i anar. i.ne ring wherein the ring sulfur
is replaced with aeﬁﬁR%%Qg%gﬁmggiggegﬁﬁ@%%e; and each X is, independently,
(Cl- CB) al Kl ene; CERTFFIFIRG K ProFessHcserdiag o elgily Yiepg e duten star £ SUIGie t her
conpri si ng t heorspcapd afformuledaizi ng t he carbonyl group of a conmpound of
formula (M11): 30 with a reduci ng agent.

R2 NH,
AN
ﬂ (Vi
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R’ COR’

wherein R? and R® are as defined above and R® is C,-Cq alkyl or Si(R'?);; to basic conditions

to effect an amide cyclization.

15 15. A process for the preparation of compounds of formula (I1):
Rz
N-R® (I
R3

wherein R® is hydrogen; wherein R? and R? are selected, independently, from hydrogen,

fluoro, chloro, -SO4(C+-Ce)alkyl wherein q is zero, one or two, ((C4-Ce)alkyl)amino-, -CO.R’, -
CONRPR®, -SO,NR™R", aryl-(Co-Ca)alkyl- or aryl-(Co-Ca)alkyl-O-, wherein said aryl is selected

20 from phenyl and naphthyl, heteroaryl-(Co-Cs)alkyl- or heteroaryl-(Co-Cs)alkyi-O-, wherein said
heteroary! is selected from five to seven membered aromatic rings containing from one to four
heteroatoms selected from oxygen, nitrogen and sulfur; X¥Cy-Co)alkyl- and X3(C4-Ce)alkoxy-(Co-
Ca)alkyl-, wherein X2 is absent or X* is (C1-Ce)atkylamino- or ((C4-Cg)atkyl),amino-, and wherein

the (Cy-Celalkyl or (Ci-Cg)alkoxy-(Co-Ce)alkyl- moieties of said X%Cy-Ce)alkyl- or X¥Cs-

25 Ce)alkoxy-(Co-Ce)alkyl- contains at least one carbon atom, and wherein from one to three of the
carbon atoms of sald (Co-Ce)alkyl- or (C;-Cg)alkoxy-(Co-Ce)alkyl- moieties may optionally be
replaced by an oxygen, nitrogen or sulfur atom, with the proviso that any two such heteroatoms

must be separated by at least two carbon atoms, and wherein any of the alkyl moieties of said
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(Co-Ce)alkyl- or (C,.Cg)alkoxy-(Co-Cs)alkyl- groups may be optionally substituted with from two to
seven fluorine atoms, and wherein one of the carbon atoms of each of the alkyl moisties of said
aryl-(Co-Cy)alkyl- and said heteroaryl-(Co-Ca)alkyl- may optionally be replaced by an oxygen,
nitrogen or sulfur atom, and wherein each of the foregoing aryl and heteroaryl groups may
optionally be substituted with one or more substituents, preferably from zero to two substituents,
independently selected from (C,-Csalkyl optionally substituted with from one to seven fluorine
atoms, (C-Cg)alkoxy optionally substituted with from two to seven fluorine atoms, chloro, fluoro,
((C4-Ce)alkyl)amino-, -CO,R’, -CONR®R?, and -SO,NR'R";

or R*and R®, together with the carbons to which they are attached, form a four to seven
membered monocyclic, or a ten to fourteen membered bicyclic, carbocyclic ring that can be
saturated or unsaturated, wherein from one to three of the non-fused carbon atoms of said
monocyclic rings, and from one to five of the carbon atoms of said bicyclic rings that are not part
of the benzo ring shown In formula (Il}, may optionally and independently be replaced by a
nitrogen, oxygen or sulfur, and wherein said monocyclic and bicyclic rings may optionally be
substituted with one or more substituents, preferably from zero to two substituents for the
monocyclic rings and from zero to three substituents for the bicyclic rings, that are selected,
independently, from (Cq-Cgalkyl- or (C(-Cg)alkoxy-(Co-Cg)alkyl-, wherein the total number of
carbon atoms does not exceed six and wherein any of the alkyl moieties may optionaily be
substituted with from one to seven fiuorine atoms; oxo, fluoro, chioro, ((C:-Ce)alkyl);amino-,
-CO,R’, -CONR®R?, and -SO,NR'R™":

each R’, R®, R®, R", and R"" is selected, independently, from hydrogen and (C;-Cs)alkyl,
or R® and R®, or R" and R'' together with the nitrogen to which they are attached, form a
pyrrolidine, piperidine, morpholine, azetidine, piperazine, -N-(C,-Cg)alkylpiperazine or
thiomorpholine ring, or a thiomorpholine ring wherein the ring sulfur is replaced with a sulfoxide
or sulfons; and

each X is, independently, (C,-Cg)alkylene;

comprising the process according to claim 14 and further comprising the step of

reducing the carbonyl group of a compound of formula (VII):
2

R
AN
H NH (viry
R®

[

with a reducing agent.



