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[ b] -BENZOFURANS Theories regardi ng the pathophysi ol ogy of nigraine have 5
been dom nated since 1938 by the work of - G aham and Wl ff (Arch. Neurol.
Psychiatry, 39, 737-63 (1938)). They propoSéH'that the cause of mgraine
headache was vasodil atation of extracranial vessels. This view was
supported by kSUBSTIJEITER1 £2 gdt4 eTEZRAHYBRARE -DIBENZOFURANAMINES AND 2-

hydrophilic 5-HT1 agoni st whi Iﬁﬁfﬁr rain barrier,
contract cephalic vascul ar SJE}I[ 611 e ar??@ofegﬁﬁéc |vegl n the treat rrent
of m graine. (Hunphrey, et aI , Ann. NY Acad. Sci., 600, 587-600 (1990)).
Recent work by Msk@pid; dRSeé 1n§0ﬁ§¥ebathgﬁhyrsll%l rcffe%egzoizrlé have

m grai ne headaches I s | ndependent of nges. 1 n vessel

¢ Cephal al i a, been slominard)§ingskdapt BY nhkepropks of ﬁ!réthaémraf%twlff
unknown tri gggaT-dmor NeRiFo B! lpw@mﬁatfygegg_nahwarsgl I(qm)qh | Py at e

vascul ature within th h c tissue, _.givin rel ease of
vasoactive neBF&R dgeréma}orr a‘?ﬁ‘%x%%‘ésﬁnbf' ’@1958& #2S ¢| eased
neur Opeﬁt i desvt—alwdlasatm,tatm ofeexesactaniabt veSSeCLenseqwﬂJsceutﬁgw \W&@h i's

i Thi s neuro n r.iptan and _er
B kai of ds. by HeERRtes T N, Shat FrRp 0 éé&s?y 21K8 T iy B Rgiefivtan,
cl osely rd at 8d hvsnorhishier 13- BTbt§gRenishcH éGhoﬁ‘OFﬁentoﬁ g’@msﬁo\ﬁé"ﬁubeOd-
fibers (Neurohogyn 430, BneHée S@Q%ﬁ&?%) VaseendORibdel s X0 Bhas

di ver se physi ol ogi cal act|V|ty nedi at ed | east fqur receptor ses,
the 30 nost RECeRSFERIGHEE of v htﬁmga?gtt 8foBigratnerr | . (Humohraih gehe
whi ch expresseg .3 fardd h My HAdagubsype, 8a0pds87HELE (1890)90! atretdit Kadrk

eepor b, B RN S R 1 DB PRy < ERRE: LR AR 2SR Ry g ¢
15 migraine headaches is independent of changes in vessel
diameter (Cephalalgia, 12, 5-7, (1992)).

Moskowitz has proposed that currently unknown triggers
for pain stimulate trigeminal ganglia which innervate
vasculature within the cephalic tissue, giving rise to

20 release of vasoactive neuropeptides from axons on the
vasculature. These released neuropeptides then activate a
series of events, a consequence of which is pain. This
neurogenic inflammation is blécked'by sumatriptan and ergot
alkaloids by mechanisms involving S-HT receptors, believed

25 to be closely related to the 5-HT1p subtype, located on the
trigeminovascular fibers (Neurology, 43(suppl. 3), S16-520
(1993)).

 Serotonin (5-HT) exhibits diverse physiological

activity mediated by at least four receptor classes, the
30 most heterogeneous of which appears to be 5-HETi. A human

gene which expresses a fifth 5-HT1 subtype, named 5-HTiF,
was isolated by Kao and coworkers (Proc. Natl. Acad. Sci.
USA, 80, 408-412 (1993)). This 5-HT1F receptor exhibits a
pharmacological profile distinct from any seroténergic

35 receptor yet described. The high affinity of sumatriptan at
this subtype, Ki=23 nM, suggests a role of the 5-HTiF

receptor in migraine.



35 receptor yet described. The high affinity of  sumatriptan at this
subtype, o%%kssez3 "M suggests a role of the 5- HT1F r eceptpgfrosyriaesgai ne.
WD 98/ 08502 PCT/ US97/ 14938 -2- This
I nvention provides novel 5-HT1F agonlsts whi ch inhibit peptide
extravasation due to stinulation of theztrlgen1nal ganglia, and are
therefore useful for the treatnent and prevention of m graine and
associated 5 disorders. The present |nvent|on prOV|des nqQvel 8-substituted-

1, 2, 3, 4- t et r ahyRIHE AR REewHIGR sNAYe! o5 sHBaFi agPBdsss which h
ami nocycl Qlﬁﬁﬁgﬁ[tb]ﬂ&?ﬂié”%ré’sfrafé’fmadﬁe é8 staﬁmhc%er efn ulﬂ err] and

Rlerr] are i1 ndependently hydrogen, ([err] err] alkyl, enz¥1
[err] - net kypigemHingloangliasand are thege ?FFousﬁgPé fopnt QNHZ -CN
-NHC( O R3tre€(t@é¥{terafﬂd pRPEREYon 06 £ - (g ea i haHRhar eksoRlietdd i s

derr]- C[err! glﬁy CB al kenyl, C3-C8 cycl oal kyl, phenyl, substituted
phenyl n Sb‘nenyl(Cl 4 aIkerne), thlenylnethyl or a heterocycle;

20 R6 ig&hy¢nnmyenan1mmeniieﬁﬁpnbkndys beneﬂlﬁxyuhﬂmaunqed<N' - NHRS;

R7 is Cl- al-kyl | e

al kyl ; R89|6s'2 Acs‘eq{wd‘?é %68P¥§enyf}8§%§éﬁ' lé%:[ err cyc o%llck)g‘?tg%?
phenyl s@MNHQQMQ&PK#R#@[b]h@ph@ﬁvran%roﬁ Rermpdaydize; and R[err] i s
C[err]-C[err] al kyl , phenyl or phenyl nonosubstituted with halo or

Cerr]-Cerr] aIkyI; mis 1 or 2; and pharnaﬁﬁutically acceptable salts
t her eof . o

\
N—R?

10

wherein:
Rl and R2 are independently hydrogen, Ci1-C4 alkyl,
benzyl, or a-methyl-4-nitrobenzyl;
15 X is nitro, halo, -OH, -NH2, -CN, -NHC(O)R3,
-c{0)R6, -NHSO2R7, or -SO2NHR1O; |
R3 is C1-Cg alkyl, C2-Cg alkenyl, C3-Cg cycloalkyl,
phenyl, substituted phenyl, naphthyl, phenyl(Ci-Cag
alkylene), thienylmethyl, or a heterocycle;
20 R6® is hydroxy, amino, C1-Cg alkoxy, benzyloxy, phenoxy,
or -NHRS;
R7 is C1-Cg alkyl, phenyl or phenyl monosubstituted
with halo or C1-C4 alkyl;
R8 is C1-Cg¢ alkyl, C2-Cg alkenyl, C3-Cg cycloalkyl,
25 phenyl, substituted phenyl, naphthyl, or a heterocycle; and
R10 ig C1-C¢ alkyl, phenyl or phenyl monosubstituted
with halo or C1-C4 alkyl; '

m is 1 or 2; and pharmaceutically acceptable salts
thereof.
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further em of this invention is a nethod for increasi @8?3&4??Ation

of the 5-HT1F receptor by adm nistering a conmpound of Forrula I. Actlvatlon
of the 5-HT1F receptor provides a method for 5 treating a variety of

di sorders which have been. |inked to decréased neurotransni ssion of
serotonin in mammal s. -1 ncl uded anong these di sorders are depression,

m grai ne pain, Aréuepheeneabodigieninenf btihisi anvenedenstisua meuhbdntoor
jate | utedlnprasgi AYNHEeTYa &3'&9'3’&'&@ 3 ORe£Or 8RR O Ry Pani ¢ di sorder,

anxi ety, post-frau t|c syndrome, menory | oSS, derrentlao agi ng, soci al

-phobi a, atadminbstdeing a loprpcautd W yFtuIrmulaIeI di sruptive behavi or

di sorders, inpuAse;¢aRibel off THAG-HTHETHEELHEEPRESM AL Yo HSUSIE for
obsessi ve conpul sive disorder, chronic_fatigue syndrome, 15 premature

-ej acul &t i drreat R Revarifityuiafy digerdsrs weiobshavei beemeldnked | tep,

?Ut'ﬁmt fillﬁééﬁéaéégeﬁGhQ'o{t@a'ﬂstml%}sﬁfﬂ Cbﬁ%@i-@ﬂ‘énlﬂahﬁ (xjrfé'it]gnaFls la 1. |
richotillo of es enpl o conpouynd o ormula I. In
hadi ton | TAELUAadoAReBE kRSHc SEHSAA LS cAPBSeSH Brm MG
conpri si ngpain f imef;enelmwﬁ rfigyraiaie v abh Dimdé , tbeeﬁeH&EdaaC@airﬁTr&ﬁe a
conmpound of _Fpr n onbl nation wth abl e rmaceutica
carrier, ]fu:g%gu g?llzgﬁé 8?’ cgrq%?/en?fﬁﬂﬂaﬁ'éﬁmprg\? I‘?Lebu(fsee' of a
corrpoillﬁd gparztc @bvsauvter!, famlocltdte/ rrmuﬁitacttmmnatla Byddmmqt rfemoztyhe
preventlo t r 88hARPE 200 £MaQidde sa&g: igd d%cﬁ nal |y,
this i nve%‘%sn rovggesaa g%rnjhcggut | ca é?or mul at i o%tg %%?'031 or c?] i
prevent i orhlé?e’e"'f“é‘a%ﬁéﬁl’ éﬂ%ﬂr&%'n iRt Hyagbahayipsuld serdesisl a |, 30
Further morfinpé & &B8MERLILOAIISAPALIES, SPAELLiHhE pERBonality disorder,
obsessive compulsive disorder, chronic fatigue syndrome,
15 premature ejaculation, erectile difficulty, anorexia
nervosa, disorders of sleep, autism, mutism, allergic
rhinitis, cold symptoms, pain, or trichotillomania. Any of
these methods employ a compound of Formula I.
In addition, this invention provides pharmaceutical
20 formulations comprising an effective amount for activation
of the 5-HT1F__ receptor of a compound of Formula I, in

combination wit_h a suitable pharmaceutical carrier, diluent,

_ ThlsrinVentlon also prov1des the use of a compound of
25 Formula I for the manufacture of a medicament for the
prevention or treatment of migraine and associated
disorders. Additionally, this invention provides a
pharmaceutical formulation adapted for the prevention or
treatment of migraine containing a compound of Formula I.
30 Furthermore, this invention includes a method for the
prevention or treatment of migraine which comprises
administering an effective amount of a compound of Formula
I. | | |
The general chemical terms used in the formulae above
35 have their usual meanings. For example, the term "alkyl®
include such groups as methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, gec-butyl, tert-butyl, l-pentyl, ﬁ—pent—



prevention or treatnment of m graine which conprises adm nistering an B

.effectlvqwgmpmaﬁnof a conpound of Fornula |I. The general clhegeosy714s38Ns
used in the fornul ae above 35 have their usual neanings. For exanple, the

term"al kyl" include such groups as nmethyl, ethyl, n-propyl, isopropyl,
n-butyl, isbutyl, sec-butyl, tert-butyl_,1-pentyl, 2-pent- WD 98/ 08502
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hexyl oxy, Yamd trd§n4eL- TiREGREATY Ay 9@2% 0" ng Ehged e *hy (TG
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aIkerne)" |nclu es such grou ps as enz ﬁ 6- 6

1- phenyl - 27¥dihyd TRETER-AY 1 phdnBesepr aM& P eﬁﬁﬁ%ﬂ. Yie digien-6-
"(derr]- Ig?[le;r rq%—wé*eth-)SWI oauﬂ;' thaclues nﬁhleal :cnewi f“mgAL" eitzhﬁlnmék TLon%/I,
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groups as benzyl phenethyl, 1-phenyl- 2-methylpropyl

15 phenpropyl and phenbutyl. The term " (Cj-C4 alkyl)sulfonyl®
includes methanesulfonyl,'e:hanesulfonyl; propanesulfonyl,
isopropanesulfonyl, butanesulfonyl and the like. The term
*halo" includes fluoro, chloro, bromo and iodo.

The term “substitutéd phenyl* is taken to mean a phenyl

20 group substituted with one substituent selected from the
group consisting of halo, C1-C4 alkyl, C1-C4 alkoxy, C1-C4
alkylthio, nitro, cvano, 4i(C1-C4 alkyl)amino,
trifluoromethyl, trifluoromethoxy, phenyl, Ci-C4 acyl,
benzoyl or (Ci1-C4 alkyl)sulfonyl, or two to three

25 substituents independently selected from the group
consisting of halo, nitro, C1-C4 alkyl, or C1-C4 alkoxy.

The term "heterocycle" is taken to mean optionally

substituted furyl, thienyl, pyridinyl, pyridinyl-N-oxide,
pyrrolyl, N-methylpyrrolyl, oxazolyl, isoxazolyl, pyrazolyl,

30 imidazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
pyrimidinyl, pyrazinyl, pyridazinyl, quinolinyl,
isoquinolinyl, benzofuranyl, benzolblthienyl, or 1H-indolyl
bonded through any available ring carbon atom. Optional

substitution of these heterocycles with 1-3 substituents,
35 selected from the group consisting of halo, C1-C4 alkyl or

- C1-C4 alkoxy, may occur on available ring carbon atoms.
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, benzoyl or (Cl-CA alkyl)sulfonyl, or two to three 25 substituents

i ndependenWQ98/08582t ed from the group consisting of halo, ni tRGTTURST14978
al kyl, or (Jerr]-Cferr] al koxy. The term "heterocycle" is taken to nean
optionally substituted furyl, thienyl, pyridinyl, pyridinyl-Noxide,
pyrrolyl, N-nethylpyrrolyl, oxazolyl, ise%azolyl, pyrazolyl, 30

i mdazolyl, triazolyl, oxadiazolyl, thiadiazolyl, pyrimdinyl, pyrazinyl

pyridazinyl, quipolipyl. iSO |noI /s ny t I
Py dazi vl 9 ARk P SRRAIG s SRRl 0L bEe P Bl one?
substi t uti oracémibeforincher amld &s wihe individealt Bedt-3- 3Bd Sel ected from

the group c hal o, C1-C4 alkyl or CJerr]-Clerr] alkoxy, may
occur on avg fa%#éﬁgﬁﬁk carbon.at ons. WO 98/ 08502

PCT/ US97/ 14938 ‘sheTﬁ@rmer"mllqcman?mw A5 $rEBRNEP MR PRK&PYSF nean

the racgm mboetvaghoskl oxyddre duuh \behws &R -C1yC4aadk$l br) Card@g i oners.
The term'’ alkoxycarbﬁnyl" Is taken to nean an ester 5 noiety whose oxygen
at om bear s @€ioeh kyI or C3-C6 cycloalkyl. The term "aryl oxycarbonyl" is

taken to nean anTngtQErﬁphemyxMxyﬁaﬁb@mmm"aigntbkenste meanyan leatad |
napht hyl , subst |t ut hen Qr heter.oc e T unds
ofptheypreéﬁﬂf kﬁvgﬁPﬁ% ﬁ§§§¥§s éﬂ“g%?%ﬁét??éﬂgg %onbﬁnﬁgﬁr ggﬁﬁﬁﬁggﬁ
asteri sk i nsubstibhkted pirehyrindma hdtmerdct&le Agrouph, each of the conpounds
of thejpresent iagantly qsstSo;%&weéénéhfnoaﬁearahep%e%% i vi dual

d- and I- enanti oners a
asymmetrlc carbon labelled w1th an asterisk in the follow1ng

formula:
RI
\
N—R?

15 As such, each of the compounds of the present invention
exists not only as the racemate but as individual d4- and 1-
enantiomers as well:

20
The compounds of the present invention include not only the
dl-racemates, but also their respective optically active d-
and l-enantiomers. Particularly useful chiral intermediates

~ for the preparation of the compounds of this invention are
25 those compounds where X is bromo, or -NH3.



The conpounds of the present invention include not only the dl-racemates,
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Particularly useful chiral internediates for the preparation of the
conpounds of this invention are 25 those conpounds where X is bronop, or
-NH2. WD 98/ 08502 -6- PCT/ US97/ 14938
-6- Wiile all of the conpounds of this invention are useful as 5-HT1F

agoni sts, certain clgsses a rred. The fol ng_paragr aphs descrlbe
such preferred ol asSBREIgG, 5;[5 %%I <ﬁﬁé§ %ﬁwﬁhf& gn?£
Jerr]-J ersdful las ; SaHTlFRPGDn]lSt§:eﬂﬁfltaldd)C1aF§%$$]aI% mﬁ§rre§e) R2

I s hydrog re ~ hyl ; ah)
R2 4 motigie Tyioihs ppfabrabty dedtigthe in prerdfied Bagalht);
al) X is -NHS@ER7; Bh)isxhiydrogemsHR1O; an) R3 is ([err]-Cerr] alkyl;
ao) R is C[e&n&y(lglrisat&ecglal&@ﬁ R3 is C3-C6 cycloal kyl; 20

aq) R3is cyclobutyl ar) R3.is cyclopropyl as) R3 is phenyl; at) R3

i s phenyl nDno§UB%t|$uté8 Ft¥lial o; au) R3 is phenyl nonosubstituted with
fluoro; 25 adpVv)R1R3si meph§nyl nonosubstituted with chloro;

ae) RZ2 is hydrogen;
af) R2 is C1-Cs alkyl;

10 ag) R2 is ethyl;
ah) R2 is methyl;
ai) X is -OH;
aj) X is -NHC(O)R3;
ak) X is -C(O)RS;

15 al) X is -NHSO2R’;
am) X is --SOaNHR10;

an) R3 is C1-Cg alkyl;
ac) R3 is C2-Cg alkenyl;
ap) R3 is C3-Cg cycloalkyl;
20 aq) R3 is cyclobutyl;
ar) R3 is cyclopropyl;
as) R3 is phenyl; :
at) R3 is phenyl monosubstituted with halo;
au) R3 is phenyl monosubstitutea with fluoro;
25 av) R3 is phenyl monosubstituted with chloro;
" aw) R3 is 4-fluorophenyl;
ax) R3 is 2-chlorophenyl;
ay) R3 is phenyl monosubstituted with C1-C4 alkoxy;
az) R> is phenyl monosubstituted with C1-C4 alkyl;
30 ba) R3 is phenyl monosubstituted with methyl;
bb) R3 is 2-methylphenyl;
bc) R3 is phenyl disubstituted with halo;
bd) R3 is 2-chloro-4-fluorophenyl;
be) R3 is a heterocycle;
35 bf) R3 is furyl optionally substituted with C31-C4
alkyl, C1-C4 alkoxy, or halo;
bg) R3 is 2-furyl;




. aw) » ophenyl; ax) R3 is 2-chl orophenyl; ay) ' I
r'mnosubst ﬁ'ﬁl’é}ﬂ%t h d-C4 al koxy; az) R3 is phenyl m)nosut|?étt‘il‘,tﬁﬁgﬁial % th

Cerr]-Cerr] alkyl; 30 ba) R3 is phenyl nonosubstituted with

met hyl; bb) R3 is 2-nmethyl phenyl; bc) E? I s phenyl disubstituted with

hal o; bd) R3-is 2-chloro-4- quorophenyI be) R3 is a heterocycle; 35

bf) R3 is furyl optionally substituted mnth Cerr]-Cerr] alkyl,

Cerr]-Cerr] al y@Rbrlgaiofu 1; R3is 2-furyl; WO 98/ 08502

PCT/ US97/ 14938 b 3 ury Y
- sSubstituted V\ntrlf”dl gl ajriy o?mfli %ﬁt%b&@}’ u)tggt%?dtqu% |eny¥ C%
bk) R3 isadkyli enylG1dT4 aRBokg:pyri di nyl optional Iy substituted with
hal o, Cerr]-(err Kyl _o | koxy; bn) R3 is 3-pyridinyl; bn) R3
i s 4-pyridinyl; %fﬂ] %k is ﬁ gﬁﬁ§§¥g 6- hal o- 3-pyridinyl; bp) R6 is
‘hydr oxy5 bq) Rkl a3 C53a3kbhyenﬁl) R6 is benzyloxy; bs) R6 is phenoxy;

15 bt) ' S g PHiqiRP1l & twﬁﬁl R iithtleld GPLdh kydiobv)
R6 is -NHR8 where i Hf?ﬁeny# 1§E RB s - mheré R8 is substltd?ed
phenyl ; C1-C4 alky C1—C4 alkoxy

bm) R3 is 3-pyridinyl;
bn) R3 is 4-pyridinyl;
10 bo) R3 is 6-halo-3-pyridinyl;
bp) R® is hydroxy;
bq) R6 is C1-Cg alkoxy;
br) RS is benzyloxy:
bs) RS is phenoxy;
15 bt) R® is -NHRS;
bu) R6 is -NHR8 where R8 is C1-Cg alkyl;
bv) R6 is -NHR® where R® is phenyl;
bw) RO is -NHR8 where R8 is substituted phenyl;
bx) R6 is -NHR8 where R8 is a heterocycle;
20 by) R7 is dimethylamino;
bz) R7 is C1-Cg alkyl:;
ca) R7 is phenyl;
cb) R7 is substituted phenyl;
_ cc) mis-1;
25 = cd) mis 2;
ce) The compound is a racemate;'
cf) The compound is the l-enantiomer;
cg) The compound is the d-enantiomer;
ch) The compound is a free base;
30 ci) The compound is a salt;
cj) The compound is the hydrochloride salt;
ck} The compound is the fumarate salt;
- cl) The compound is the oxalate salt.
It will be understood that the above classes may be combined
35 to form additional preferred classes.



bx) R6 is -NHR8 where R8 is a heterocycle; 20 by) R7 is A
di et hyl axjigysosbir) R7 is Cl-C6 alkyl; ca) R7 is phenyl; cEgTubbi1i4938

substituted phenyl; cc) mis 1; 25 cd) mis 2; ce) The conpound
is a racemate; cf) The conpound is the 1-enantioner; cg)y The conmpound is
t he d-enantioner; ch) The conpound is g free base; 30 ci) The

conpound is a salt; cj) The conpound is the hydrochloride salt; ck) The

conmpound is the f umar at e The conpound is the qxal ate salt
W T be under /TR GIAROURES aBbyERi FaBRERhipnareo HAGHL. 391 (% TeFiRa
addit i onalfour direrreas thaisaetivativm 08/ bB802-HT1F receptor for

For i nor AR i3 ATREreEy PhodbopiaelpcBTeh: PRy Bl TamiR Foey or

disordersdddnéaé&ﬂwnémmmtranSmﬂssmodeofeasedtnaumoumamammaisu1(it is

serotogln s$ hat tSed QrESdbEhﬁEe%Q%d lhd 0 be treated by
0

t he adn1n|strat|on conpounds I'sS I nvention human. Since the
conpounds asiTH st yakom | of ﬁ?@P@HFﬁésOftﬁ@}saﬂéw&¥ﬁ¥9ﬂr%%mh%ﬂ%ﬁand

accordi ngly reaginyé tﬁhén&oﬁf:oﬁnaﬁﬁbef tﬁflS' AOR@ARIIGMARE OGN Es ACEHSyt O
form 10 pharnaceutical | acceg gble aci 3d|t|on sal.t Si nce sone of
the free &RHdPHICtH2 BBMPHENDR oPcFﬂFglpﬁ é’nlre(?r?tal”’@tj’wﬂrb%lc? dils at

room t enpenaiber, oftlmsr@anierahaeot:ganaﬁvamdshe:d rfearmam nes to their
pharngﬁemﬂﬁ§¥A §§€58 f? acceptable acid addition salts. Since some
' of the free amines of the compounds of this invention are
typically oils at room temperature, it is preferable to
convert the free amines to their pharmaceutically acceptable
acid addition salts for ease of handling and administration,

15 since the latter are routinely solid at room temperature.

" Acids commonly employed to form such salts are inorganic
acids such as hydrochloric acid, hydrobromic acid,
hydréiodic acid, sulfuric acid, phosphoric acid, and the
like, and organic acids, such as p-toluenesulfonic acid,

20 methanesulfonic acid, oxalic acid, p-bromophenylsulfonic
acid, carbonic acid, succinic acid, citric acid, benzoic
acid, acetic acid and the like. Examples of such
pharmaceutically acceptable salts thus are the sulfate,
pyrosulfate, bisulfate, sulfite, bisulfite, phosphate,

25 monohydrogenphosphate, dihydrogenphosphate, metaphosphate,
pyrophosphate, chloride, bromide, iodide, acetate,
propionate, decanoate, caprylate, acrylate, formate,

" isobutyrate, caproate, heptanocate, propiolate, oxalate,
malonate, succinate, suberate, sebacate, fumarate, maleate,

30 butyne-1,4-diocate, hexyne-1,6-diocate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate,
Xylenesulfonate, phenylacetate, phenylpropionate,
phenylbutyrate, citrate, lactate, B-hydroxybutyrate,

35 glycollate, tartrate, methanesulfonate, propanesulfonate,
-naphthalene~l-sulfonate, naphthalene-2-sulfonate, mandelate
and the like. Preferred pharmaceutically acceptable salts



, aci#l addition salts for ease of handling and adm ni strati ongea j t he
latter ar@"?ﬁﬂ@ﬁﬁ%ly solid at roomtenperature. Acids connnﬁFéﬁgﬁgbgggd to

form such salts are inorganic acids such as hydrochlorirc acid, hydrobromc
acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the |ike, and
organi ¢ aci ds; such as p-tol uenesul foni c¥tid, 20 nethanesul fonic acid,
oxal i c acid, p-bronophenylsulfonic acid, carbonic acid, succinic acid,
citric aci grdaiisie Beifledavtthchpdrdchidrtilee ddilds. dsahit escdd euch
pharﬂaceuticalh¥.accgﬁiable salts thus are the sulfate, pyrosulfate,
bi sul f at e, 1te, ulfite, phosphate, 25 nonohydrogenphosphate,

-di hydr ogenphosptehe, foklaphogpgacep pyr dglussiratd ve mbreempovnadsi de
iodi de, acel gte..bf ODLON Eni HEEABOBEBpeC ¥R HhAle i fdit 8bg; formate,
i sobutyrat e, caproate, heptanoate, propiolate, oxalate, nalonate,

-succi nabe, suberate, sebacate, fumarate, nmleate, 30 butyne-1, 4-dioate,
hexyne- 1, 6- di oatyg, y De1%OBRP1 - 8bhpaeBRDZ230G 3, MBldut RaR7@BG €2 -dibenzo-
di ni trobenzoat e, hydroxybenzoate, nethoxybenzoate, phthal ate, sulfonate,
xyl enesul f f¥RaNaPHRPy| acet at e, phenyl propi onate, phenyl butyrate, citrate
| actate, [err]-hydroxybutyrate, 35 glycollate, tartrate, nethanesulfonate,

Tangel ate and t i ¥ pandEpEr e el alt s MR CNERES TIRRRE: o

98/ 08502 furanamine hydrochloride PCT/ US97/ 14938 -9- are
those formed with hydrochloric acid; oxalic acid or fumaric acid. The
following group is illustrative_of conpounds contenplated w_thin the scope
of this inventi dh:Nsdhetrbyilndrf}rogomidledy -4 tetrahydse ahydi Be2Z@ibenzo-
furanamine ' :
15 N-ethy1-8—chloro—1;2,3,4—tetrahydro-2—dibenzofuranamine
sulfate

N-methyl-N-benzyl-8-bromo-1,2, 3, 4-tetrahydro-2-
dibenzofuranamine
20
N,N-dipropyl-8-iodo-1,2,3,4-tetrahydro-2-dibenzo-
furanamine hydrobromide

N-(N,N-dimethyl-l,z,B,4—tetrahydro—2-aminodibenzo—fur—
25 8-yl)acetamide

- N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-v1l)propanamide

30 (-)-N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodi-
benzofur-8-yl)hexanamide phosphate

N-{N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo~-fur-
8-yl)acrylamide 0
35 |
N- (N,N~-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-

8-yl)cyclobutanamide acetate



furanam ne N, N-di net hyl - 8-am no-1, 2, 3, 4-t etrahydr o- 2-di benzo- 10 furananfne

~hydr ochl Qgh%gel%edt di et hyl -8-fluoro-1, 2,3, 4-tetrahydro- 2- di penrgsy7A4g3gnNam ne
15 N-ethyl -8-chloro-1, 2, 3, 4-tetrahydro-2-di benzof uranam ne sul fate
N- et hyl - N- benzyl - 8- brono- 1, 2, 3, 4-t et rahydro- 2- di benzof uranam ne 20

N,N—dipropyl-8-iodo-l,2,3,4-tetrahydro-EDQibenzo- f uranam ne hydr obrom de

N- (N, N-di met hyl - 1, 2, 3, 4-t et r ahydr o- 2-am nodi benzo-fur- 25 8-yl')acetam de

N- (N, N-di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzo-fur- 8-yl) propanam de 30
(-)-N-(N, Ndi nmethyl -1, 2, 3, 4-t et rahydr o- 2- am nodi - benzof ur - 8-yl ) hexanam de
phosphate N- (N Rt giiMRLAYinethyl1314 21, 8t alk@rerhs e I dHMaEdi béizo- fur-

8-yl )acryl am de 35 N N;N—dLgpthyI-1,2,3,4-tetrahydro-2-aninodibenzo-fur-
8-yl ) cycl By hhevriehsxenamide Wwo 93/ 08502

PCT/ US97/ 14938 -10- N-(N, N-di nethyl-1, 2, 3, 4-tetrahydro-2-am nodi benzo- fur -
8-y|)cgc|ohexan§

L Je.D 4. _ — . _ _
N-(N,N-dinethyl-g?gfg,g}wggpg%yéfgfifémﬁﬁﬁfﬁﬁﬁgﬁgf%uqm -3$3%%%§%n$%5
N- ( N- met hy8~¥l ) sepzapyfiel, 2, 3, 4-t et r ahydr o- 2- ani no-

di benzof ur - 8-yl ) napht h- 1-yl am de decanoate 10
N—(N—metnyl-N-isopropylfl,2,3,4-tetrahydro-2-amino-
dibenzofur-8-yl)naphth-1l-ylamide decanoate
10 o .
N- (N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-£fur-
8-yl)naphth-2-ylamide

N- (N, N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-£fur-
15 8-yl)phenylacetamide

N- (N, N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)-3-methoxythien-2-ylacetamide

20 N- (N,N-dimethyl-1,2,3,4-tetrahydro-2~aminodibenzo-fur-
8-yl)pyrrole-2-carboxamide

N- (N, N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-v1l)-5-methyloxazole-2-carboxamide acrylate
25
N—(N,N-dimethyl-l,2,3,4-tetrahydro—2-aminodibenzo—fur-
8-yvl)oxazole-4-carboxamide

N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
30 8-yl)isoxazole-3-carboxamide

N-(N,N-dimethyl-1, 2, 3,4~-tetrahydro-2-aminodibenzo-fur-
8-vl)pyrazole-3-carboxamide formate

35 N-(1,2,3,4-tetrahydro-2-aminodibenzofur-8-yl)pyra-zole-~
4-carboxamide



N,N—dlneth | -1, 2,3,4-tetrahydro-2-am nodi benzo-f ur-
nap hmm de PCT/US97/14938

N, N-di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzo- fur- 15
I)phenylacetan1de N-(N, Ndi nethyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzo- f ur -
| ) - 3- met hoxyt hi en- 2-yl acet ami de’ 20 -11-

N, N-di net hyl -1, 2, 3, 4-t et r ahydr o- 2- am nodi benzo- f ur -

|') pyrrole-2- Nar(bJQmﬁ@chyl 1 2,3,4-tetrahydro-2-aminodibenzo-fur-

N
N

N i TEI | 38o 23 Sl aldles s gu) Radhgweo-fur-

, N-di mret hyl -1, 2, 3, 4-t et rahydr o- 2- an1nod|benzo fur-

| ) oxazol e- 4- car -
N, N- di et hyl - Ny @Oé@?%t%ydro 2 am ngﬁlrggrx{?or?‘ uzr -a%lonOdlbenzo fur
| |§oxaaey@3msiamdeﬁnﬁecarboxamde :
N, N-di net hyl -1, 2, 3, 4-t et r ahydr o- 2- am nodi benzo- f ur -

pyrazol e- 3- car boxani de f or mat
1,2, 3, 4- tetrwa’rvé\lid%?ﬂa‘djrb%ni %uf‘ ~BeFrPRY A S A AmInQdRRREAT R wo
08502 8-v1)-1,2,3-triazole-4-carboxamide fuma¥tl US97/14938 -11-
N, N-di met hyl - 2 3 4-t etrahydro-2-am nodi benzo- f ur -
N

)i m dazol e- 2- carboxan1de mal onat e
,N:mh net hyl Nk, (N,N-dimethhydi 02 23 ad-tetivedydrd14 - altsmodlbenzo fur-

n1da Q H¥B§§E%F 14 ddh carboxamide
th é §§)3 A-T6tTa ro-2- an?nodlbenzo-fur-
-1,

2 3-triazol e-4-carboxani de funmarate 10

:\L N- di mst hyl NL (3, ?N Adixﬁéﬁﬁiﬂydl 9223amﬁ@®mdm-amlnodlbenzo fur-
--5-chl orgp

N, N- di mBrHy) \I/’Yr'}“@‘ﬁ“?%t i3 aﬁ?ﬁﬁBxﬁméfﬁen bRtyAE & rdrdioate
') M3 i m di ne- 4- car boxami de butyne-1,4-dioate 15

N- (N,N-dimethyl-1, 2,3, 4-tetrahydro-2-aminodibenzo-fur-

V%

P P IRz ZRZOZPZPZPZPZRZRR 2
<K<K oK T T TSI TS TS TS

8-yl)pyrazine-2-carboxamide benzoate

N- (N-hexyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
20 yl)pyridazine-3-carboxamide

N- (N,N-dimethyl-1, 2,3, 4-tetrahydro-2-aminodibenzo-fur-
8-yl)pyridazine-4-carboxamide 4-chlorobenzoate

25 N- (N-methyl-N-phenethyl-1,2,3,4-tetrahydro-2-amino-
dibenzofur-8-yl)quinoline-2-carboxamide phthalate

-N-(N—isobutyl-l,z,3,4—tetrahydrof2—aminodibenzofur—B—
yl)quinoline44-carboxamide p-toluenesulfonate
30 ' _
N- (N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)qguinoline-5-carboxamide methanesulfonate

— N- (N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
35 8-yl)isoquinoline-l-carboxamide dichloroacetate



N, N-di nethyl -1, 2,3, 4-tetrahydro-2-am nodi benzo-fur- *
|) pyr awioyamesear boxani de benzoat e PCT/US97/14938

N- hexyl -1, 2, 3, 4-t et r ahydr o- 2- am nodi benzof ur-8- 20
pyridazine-3-carboxanide

N, N-di met hyl - 1, 2, 3, 4-t et rahydr o- 2- amipnodi benzo- f ur -

| ) pyri dazi ne- 4- carboxan1de 4- chl or obenzoat e 25

N- net hyl - N- phe et

(

y

(
1)

(

y

4- 1 2-

|genzofur 8- y| NgiNmb |qﬁ??§h¥%’ﬂo%é&ﬁd%qﬁggﬂ%ﬁgéﬁo 2-aminodibenzo-fur-
(

)

(

y

(

y

N
N

N
N

N- (N-i sobugyyl 11§o&u4ntﬂtﬂrﬁéﬁm-r¢&ﬂamnm benipluorBacetate

| ) qui nol i ne- 4- car boxam de p-tol uenesul fonate 30

N- (N, N-di nethyl -1, 2, 3, 4- t et r ahydr o- 2- am nodi benzo- f ur -
| ) qui nol i ne- §-d N, Nexdimetthyiet hehad o f beer ahy dro-2 -aminodibenzo- fur-

N- (N, Nedi ngt | ur- 35
1)1 Soqu ot | Be ol R RN, SFEFEE 45 081 08502

CT/ US97/ 14938 -12- N-(N, N-di et hyl -1, 2, 3, 4-t et r ahydr o- 2- ami nodi benzo- f ur -
1)

N—{N NESQU|HO||N91&'NWHIH§HH Ifzzé}K“@@%?%HPQron -aminodibenzo-fur-
, i etrahydro-2-am nodi benzo-fur-
1} bens CRBY L APRRZSIE] Spa St A oRipL Oe Carerate
N- (N, N-di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzo- f ur -
y
+) -
b
N-

| ) henzo[ b] f ur, C r 0 _
N—TPN N- di rret{%@I 2 gt 3@ ?Btrﬂ‘%eha*f di a‘r}n hgtrahydro-2- ‘_"‘mln°
enzofurdsbﬁnypémyﬂﬁjRIMQﬂnzp Boramt 4ecarboxamide
(N-net hyl -N-butyl -1, 2, 3, 4- tetrahydro 2- am no-
I benzof ur-8-yl)-5- bronnbenzo t hj en- 2- car boxam de 15
N- (N, N- di net hyl ! T (-ekhnck rl‘é WL oL e fofir B@EEE’WGFO 2-amino-
8-yl ) benzofbbehizefur-@oXxButomobenzo [b] thien-2-carboxamide
(-) N, N-di met hyl -1, 2, 3, 4-tetrahydro- 2-am no- 20 _
diben% ur - 8- yI)benzo[c]thlen 4- car boxam de hi ppurate '
N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-

8-yl)benzolblthien-3- carboxamlde

8-
y
8-
d
y
8-
8-
P
8-
8-
8-
(

di
di

(-)-N- (N,N-dimethyl-1,2, 3, 4-tetrahydro-2-amino-
20 dibenzofur-8-yl)benzo[c]thien-4-carboxamide hippurate

N—(N,N-dimethyl—l,z,3,4-tetrahydrofz-aminodibenzo-fur—
8-yl)benzo[b]thien-6-carboxamide naphthalene-l-sulfonate

25 N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)-G-ethoxyindole—z-carboxamide

N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)-7-fluoroindole-3-carboxamide
30 _
N-(N,N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)indole-5-carboxamide

N'’-methyl-N,N-dimethyl-1,2,3,4-tetrahydro-2-dibenzo-
35 furanamine-8-carboxamide



NgsN-di nme 3, 4-tetrahydro-2-am nodi benzo-fur- _
I)benzo[%?%hﬂé - car boxani de napht hal ene-1-sul fonate 25 PCT/USI714938

(

-y

(N, N-di net hyl -1, 2, 3, 4-tetrahydr o- 2- am nodi benzo-f ur -

-yl)-6- ethoxylndole 2- car boxam de

(N, N-di ret hyl -1, 2, 3, 4-tetrahydro- 2- am okl benzo- f ur -

-yl)-7- quor0|ndoIe 3-carboxam de 30

N- (N, N-di met hyl - 1N2- Ssébueyﬂahydbaﬁﬁﬁmﬁytmﬁbknio4#Uetrahydro-2-

8-yl dol b

-n%t%;r NN %?ﬁ%%ﬁg 3%5%3@12%; ﬁ¥b &AL henzo- 35

furananine 8- carboxan1de WO 98/08502

PCT/ US97/ 14938 - 1g.- %‘xg'ls-ﬁbw—ﬁm{gt%ﬂﬁﬁt?ﬁ L@eéxéﬁ&&%abyéwe%zo-

di benzof ur anami ne- 8-¢ oxani de
N - hexyl SN, NEwFagamyner 82 Carhoxamids dr o- 2- di benzo- 5
f ur anam ne- 8- car boxam de

- propenyl -1, 2, 3 4-tetrah benzofura carb xam de,10 .
-cycl opropy! - fnyppﬁ_ 3 §y5 §§§FqQ¥$%my§ glgenzo uranamine-8-

di benzof ur arraairmxamﬁ;aeboxam de
(+)-N -cycl ohexyl -N, N-di mret hyl -1, 2, 3, 4-t etr ahydr o- 2-
dlbenzofuranan1ne 8- car boxani de 15
- phenytio- N, N- di né¥t hgycloprypyl-dt-mebhyrlo=--kemevkol, 2,3, 4- tetrahydro -2-

fur anan ne- 8 086hex 2k dRallivic e cunaphgindd -\ butyl -Nethyl -1,2,3, 4-tetra-

20 hydr o- 2- di benzof ur anam ne- 8- car boxam de
- (naphth-1-yl)-N, N-di net hyl - 1, 2, 3, 4-tetrahydr o- 2-

dlbenzofuranan1ne187cnnb ,@a_N N—d1methy1 1,2.3,4-tetrahydro-2-
- (fur-2- yI%. Leth et r ahydro-2-
dlbenzofuran ﬁ?ﬁ%zg 85?8%%3%%ﬁ§'car oxam
15

N'-phenyl-N,N-dimethyl-1,2,3, 4-tetrahydro-2-dibenzo-
furanaminé-s—carboxamide

N'-(4-fluorophenyl) -N-butyl-N-ethyl-1,2,3,4-tetra-
20 hydro-2-dibenzofuranamine-8-carboxamide

N'-(naphth-1-y1l)-N,N-dimethyl~-1,2,3,4~-tetrahydro-2-
dibenzofuranamine-8-carboxamide

25 N'-(fur-2-yl)-N,N-dimethyl-1, 2,3, 4-tetrahydro-2-
dibenzofuranamine-8-carboxamide

N'-(thien-3-yl)-N,N-dimethyl-1,2,3,4-tetrahydro-2-
_ dibenzofuranamine-8-carboxamide
30
N'-(pyridin-4-yl)-N,N-dimethyl-1,2,3,4-tetrahydro-2-
dibenzofﬁranamine-s-carboxamide

N'-(6~-chloropyridin-3-yl)-N,N-dimethyl-1,2,3,4-
35 tetrahydro-2-dibenzofuranamine-8-carboxamide



-(thien-3-yl)-N, Ndinmethyl-1, 2,3, 4-tetrahydro- 2-

d| benzof urwﬁz& car boxani de 30 PCTAUS97/14938
-(pyridin-4-ylI)-N, N-di net hyl -1, 2, 3, 4-t et r ahydr o- 2-
dibenzofurananine-8-carboxanide

- (6-chl oropyridin-3-yl)-N, N-di met hyl - 1,2, 3, 4- 35
tetrahydro-z-dibenzofurananine 8- car boxam de WO 98/ 08502

PCT/ US97/ 14038 -14- N rrol ).- N, N- di_nef hyl - 1 2, 3,4-tetr dro- 2-
dlbenzofurananln@ gd EXFSG&a@F@@- %‘ lﬁlmEtan Y 27300° tetrahy%ry

- (oxazol - &1MéthfUrQh&ﬁhE§~8Ldéﬁbdkamﬂd@hydro 2- 5
dlbenzofuranan1ne 8- car boxam de

- (i soxazol -3-yl)-N, N-di net hyl - 1,2,3,4-tetrahydro-2-
dibenzofurananinNJS%O&Bb@&%ﬂ«kiXHN N-dimethyl-1,2,3,4~-tetxrahydro-~-2-

N - (pyT 320l 43yl ) MG RUIA g Jo ik 34 oY O- 2

dlbenzo ur oxam
-(imdazol -2-yl)-N, N—dlnethyl 1,2, 3,4-tetrahydro- 2-

dlbenzofurananlnﬁna- fﬂ- -N, N dimethyl-1,2,3,4-tetrahydro-2-
(triazol-4-yl)-N, N—dlnethyl 2, tq&rahydro- -

d|benzofuraﬁaﬁﬁﬁ§°§“€%QQﬂ&ﬂﬁ —carboxaml
-(pyrimdin-2-yl)-N Ndinmethyl-1, 2,3, 4-tetrahydro-2- 20
dibenz f ur anam ng- 8- car box ni e .
- (pyrazi n-2-yl URRYEARS -ﬁdjﬁl;)z-;hé,,lﬁ-_?:g{l?%lme%zzj3,4-tet:rahydro-2—
di benzof ur adabeneofuranizmiare B @asrboxamide
-(pyridazin-4-yl)-N Ndinmethyl-1, 2,3, 4-tetrahydro- 2-
di benzof ur anam ne- 8- carboxanld '
N - (qui nol i n- 3- yN'~Nimidlaraind -1l p-8, N-dipebhydré. 2.3, 4-tetrahydro-2-

di benzof ur agapeneot G eaTe ibLéﬁkboxamlde
N - (|so%¥|nolln 5-yl)-N, N—dlnethyl , 3, 4-tetra-hydro-

N'~-{triazol-4-yl)-N,N-dimethyl-1,2,3,4- tetrahydro -2-
dibenzofuranamine-8-carboxamide

N’-(pyrimidin—?—yl)—N,N-diméthyl-l,2,3.4-tetrahydro-2—
20 dibenzofuranamine-8-carboxamide

N'-(pyrazin-2-y1)-N,N-dimethyl-1,2,3,4~-tetrahydro-2-
dibenzofuranamine-8-carboxamide

25 "~ N'-(pyridazin-4-yl)-N,N-dimethyl-1,2,3,4-tetrahydro-2-
dibenzofuranamine-8-carboxamide

N'-(gquinolin-3-yl)-N,N-dimethyl-1,2,3,4-tetrahydro-2-
dibenzofuranamine-8-carboxamide
30 _
N'-(isoquinolin-5-y1)-N,N-dimethyl-1,2,3,4-tetra-hydro-
2-dibenzofuranamine-8-carboxamide
-(benzofur— -y1l}-N, N-dlmethyl -1,2,3,4-tetrahydro-2-
35 dibenzofuranamine-8-carboxamide



-2- di benzof l1e- 8- car boxami de
N =( benzof :ﬁgWN N-di met hyl -1, 2, 3, 4-tetrahydro-2- 35 PCTIUSIT4938

di benzof ur anam ne- 8- car boxam de WO 98/ 08502
PCT/ US97/ 14938 -15- N -(benzo[b]thien-6-yl)-N, N-dinethyl-1, 2, 3, 4-
t et rahydr o- 2- di benzof ur anam ne- 8- car boxarfi-er™
N -(indol-2-yl)-N, Ndinethyl-1,2,3,4-tetrahydro-2- 5
di benzof ur anam neN8-~dbelnzodinlddhien-6-yl) -N,N-dimethyl-1,2,3,4~
N (N di et byt s dngado ol AN QiYL #C8E PRbMARI de
8-yl ) met hanesu F8n n15% 1
N- (N, N-di nethyl -1, 2, 3, 4-t et r ahydr o- 2- am nodi benzo- f ur -
8-yl ) et hanesul f ongiiqg n3o1-2-y1) -N,N-dimethyl-1,2,3,4-tetrahydro-2-

(N, N-di met hyl -1, 2, 3. 4-t étr ahydr o-'2- am nodi benzo- f ur -
| ) benBenedybeBRgfiganggine-8-carboxamide
N, N-di net hyl -1, 2, 3, 4-t et r ahydr o- 2- am nodi benzo- f ur -
| ) - 3-chl orobenge fanam.d Y .
NNl et hyl - 182 (8 N-eBRRR 2. 4k HERRedF B 2~ #pinodibenzo- fur-
- 4- net h§+pehmenbanlesuifiomdmide
I met hyl - 9- hydr oxy- 2- am nocycl ohept a[ b] ben- zof uran
I met hyl - 9-am no- 2-am nocycl ohept a] b] benzof uran 25 hydrochl ori de
i eyl - 9-f | uHrszwm%&.ai:tfimmbyénoﬂ-amlnodlbenzo—fur—
hyl - 9- chho{,94 2+ ABinRRMEMRRIR] b] benzof uran sul fate 30
t hyl - N- benzyl - 9- br onp- 2- am nocycl ohept a[ b] benzo- furan
di propyl - 9-i odo- 2- am nocycl ohept a[ b] benzof uran 35 hydrobrom de

: N- (N, N-dimethyl-1, 2,3, 4-tetrahydro-2-aminodibenzo-fur-

8-yl)benzenesulfonamide

)
d
d
d

Z27Z2ZZ0Zz0z0Z
z30z7Z77

zZ

15
N- (N, N-dimethyl-1,2,3,4-tetrahydro-2-aminodibenzo-fur-
8-yl)-3-chlorobenzenesulfonamide

N- (N,N-dimethyl-1,2, 3, 4-tetrahydro-2-aminodibenzo- fur-
20 8-yl)-4-methylbenzenesulfonamide

N,N-dimethyl-9-hydroxy-2-aminocyclohepta[blben-zofuran

N,N-dimethyl-9-amino-2-aminocyclohepta({blbenzofuran
25 hydrochloride

N,N-diethyl-9-fluoro-2-aminocyclohepta{blbenzofuran

N-ethyl-9-chloro-2-aminocyclohepta[b]benzofuran sulfate
30 '
N-methyl~-N-benzyl-9-bromo-2-aminocycloheptal[b)}benzo-~
furan

N,N-dipropyl-9-iodo-2-aminocyclohepta(b]benzofuran
35 hydrobromide |



WD 98/ 08502 PCT/ US97/ 14938 - 16- ?
-N- (N, N- diwepbgrp8s02- ami nocycl ohept a[ b] benzof ur-9- yl ) acet am geTnS97/14938

N- (N, N-di net hyl - 2- am nocycl ohept a[ b] benzofur-9- 5 yl) propanam de

(-)-N (N, N-di met hyl - 2- am nocycl ohept a[ b] benzof ur-9- yl ) hexanam de phosphate
10 N- (N, N-di met hyl - 2- ami nocycl ohepgal b] benzof ur-9- yl)acryl am de

N- (N, N-di net hyl - 2- am nocycl ohept a[ b] benzof ur-9- yl)cycl obut anam de acetate

15 N- (N, N-di net hyl.- 2- agi nocycl ohept a[ bl benzof ur-9- .yl ) cycl ohexanam de N
(N, N- di et hyl - Rt ‘ﬁ%’c‘g}ctf'%ﬁ%%ié?ﬁ%‘ﬂéh?%yﬁrl9§-ep§€9[ﬁ]¥’5}é‘rfy?£ﬂrd' -
N- ( N- et hytk)dreestogomioger | - 2- am nocycl ohept a[ b] ben- zof ur -

9-yl ) napht h- 1-yl am de decanoate 25

N- (N,-N- di met hyl - 2- am nocycl ohept a[ b] benzof ur-9- yl)napht h-2-yl am de

(N, N- di met hyIN2{NNrdtpethvitp? apwlpesysiohept alb)penad favet®mni de 30

(N, Nsdi gatyytspardthi@eycl ohept a[ b] benzof ur-9- yl ) thi en-2-yl acet am de

(N, N-di net hyl -2- am nocycl ohept a[ b] benzof ur-9- 35 yl) pyrrol e-2-carboxam de
98/ 08502 PCT/ US97/ 14938 -17-

N, N- di met hyl ¢ 2y am (weysd onephpl b bamd abdcQohepta [blbenzofur-9-
yl)hgxanamide phosphate

z27%

#8

10 N- (N, N-dimethyl-2-aminocyclohepta([b]benzofur-9-
vl)acrylamide

N- (N, N-dimethyl-2-aminocyclchepta [b]benzofur-9-
yl)cyclobutanamide acetate
15
N—(N,N-dimethy1—2-aminocyclohepta[b}benzofur—B-
yl)cyclohexanamide '

N- (N,N-dimethyl-2-aminocyclohepta[b}benzofur-9-
20 yl)benzamide '

N—(N-methyl-N-isopropyl-2-aminocyclohepta[b}ben-zofur—
9-y1l)naphth-1l-ylamide decanoate

25 N-(N,N-dimethyl-2-aminocycloheptal[b]benzofur-9-
vl)naphth-2-ylamide

N-(N,N-dimethyl-2-aminocyclohepta([b]lbenzofur-9-
yl)phenylacetamide
30
N- (N,N-dimethyl-2-aminocyclohepta{b]benzofur-9-
yl)thien-2-ylacetamide '

N- (N, N-dimethyl-2-aminocyclohepta{blbenzofur-9-
35 vyl)pyrrole-2-carboxamide



Z<3TZ<

~oxazol_e- 2- oxam de acryl ate |
N, N- dl‘ﬁgw- am nocycl ohept a[ b] benzofur-9-yl)2- 5 PCTIUS97/14938
pyl oxazol e- 4- car boxam de- N- (N, N-di et hyl - 2- am nocycl ohept a[ b] benzof ur - 9-

| soxazol e- 3- car boxam de 10

N, N—dinethyl-z-aninocyclohepta[b]benzéﬂﬁr-g- yl ) pyrazol e- 3- car boxam de
mat e N-(2-am nocycl ohept a[ b] benzof ur-9-yl) pyrazol e-4- carboxam de 15

N, N- di met hy| N2-(alyiNratired tineb+ 2F ainheozrycloh@ptd )b Jhemzofer 28 ear boxam de
onate N-(N, N-di I benzof ur-9- 20

i m dazo¥ )2&@5, eJEL(é%ﬁ@§£ﬂf¥8 3%?9&%&@

oxam

_h
o

_Aﬂf\vo/—\v

I
N, N- di net hyl - 2- an1nocyclohepta[b]benzofur-9 yl)-

)
(
2,4-triazol e- §r Gy %%hﬁﬁﬂﬁiahﬁn% cloheptaSb]benzofur -9-yl)2-

(N N- di met hyl - 2 anlnocy ohept a[ b] henzof ur-9-" yl) pyri m di ne- 2- carboxan1de
(

t

(

)

rz<§z

N, NZi nBERPY1OX@ANR AT SHEPPRAMLEENzof ur- 9- yI ) pyri mi di ne- 4- car boxani de
yne- 1, 4-di oate 30

N-i sopropyl | - 2-am npcycl ohept a enzof ur.-.9-
pyrazi ne- 2- cgkﬂgﬂéﬁfﬁﬂm%gh%gé%é nb yqu vta (bibenzotur-9-
(N, N- di nplhyilsoxaz e -edatiepkapbleenzof ur- 9- 35
) pyri dazi ne- 3- car boxam de WO 98/ 08502
CT/ US97/ 14938 -18- N-(2-am.nocycl ohepta[ b] benzofur-9 yI)pgrlda2|ne 4-
boxXdhi de 4- chN-dibRerdigeethyl -2 -aminocyclohepta[b]lbenzofur-9-
N‘”Ethy#IN'9@@¥3ﬂad31%é¥%8££M£hehQBEﬁEkaenZ0 fur- 5
| ) qui nol'I ne-2-car boxam de phthal ate
N, N- di et hyl -2- am nocycl ohept a[ b] benzof ur - 9-

N- (2~-aminocyclohepta[b]benzofur-9-yl)pyrazole-4-

u

<z7<z92%7

O (@)
Z©Z9m
A\</-\ﬂ

carboxamide
15 :

N- (N,N-dimethyl-2-aminocyclohepta[blbenzofur-9-
vl)imidazole-2-carboxamide malonate

N- (N, N-dimethyl - 2-am1nocyclohepta[b]benzofur 9-
20 yl)imidazole-4-carboxamide

N- (N, N-dimethyl-2-aminocyclohepta([blbenzofur-9-y1l) -
1,2,4-triazole-3-carboxamide fumarate

25 N- (N, N-dimethyl-2-aminocyclohepta{blbenzofur-9-
vl)pyrimidine-2-carboxamide

N- (N, N-dimethyl-2-aminocyclohepta[b)benzofur-9-
vl)pyrimidine-4-carboxamide butyne-1, 4-diocate
30 :
N-(N-isopropyl-N-benzyl-z—aminocyclohepta[b]benzofur—S-
vl)pyrazine-2-carboxamide benzoate

~N=1N,N-dimethyl-2-aminocyclohepta {blbenzofur-9-
35 yl)pyridazine-3-carboxamide



) qui nol i ne- 4- car boxam de p-tol uenesul fonate- 10 ' N
- (N, N- diwaybgsbgseé2 ani nocycl ohept a[ b] benzof ur-9-yl ) 2- PCT/US97/14938
thquU|noI|ne 6- car boxam de net hanesul fonate '

(N, N-di net hyl - 2- am nocycl ohept a[ b] benzof ur-9-

)|squ|noI|ne 1-carboxami de trifl uoropgthanesul fonate 15

(N, N- di net hyl - 2- an1nocyclohepta[b]benzofur-9-

)|squ|noI|n car hoxamni trifl oacet at e . .

(N Ndi et hy KA 25 A iRt b BLREB P uE-9-v1) pyridazine-4-
)|SOQUIaekbb&aﬁidmﬂﬂ»@hﬁ¢kbbemzaaEe20

(N, N-di net hyl - 2- am nocycl ohept a[ b] benzof ur - 9-

) benzo[ b] f ur an- 2- car boxam de nandel at e
(
u
) -
)
(
)
(
)
)

N, N- di et hyN—thmewhmmewmﬂobnzoamngcylc)lshema[b]benzo fur-
or gben O%E gﬁz&%'lgir@r? GRahf8L" BhChalate

N-(ON, am nocycl ohept a[ b] benzof ur-9- .
benzo[ b] f uran- 4- car boxam de 30

N, N- di nmet hyN—Qmmm@ilﬁ?‘?@ﬂainbih@ﬂ?@fldheﬂta[b]benzofur 9-
benzo[ b ﬁhlen -.car bpx

RN o ) AR e ek omi ey poralyengsul fonate

benzo[b]thlen 3- car boxam de 35

ool bl i & b IR he2 ARERSEPEBRER I pangp tur -9-v1) 2-

PCT/U897/megkglqu;n01¢4¢#6s@@Ibpyamxdanﬂﬁbb?@ﬁ@M%ﬁQﬂﬁﬂwauofur-9 yl)-4-
met hoxyi ndol e- 2- car boxam de 5

N-{N,N—dinethyl 2- an1nocyclohipég%ﬂ%benzofu i_ndol e- 3- car boxam de

|
N- (N, N-di met hy N2 rREhet By B@ﬁXGﬂB?’e@taﬁltglu%kﬂOequ THT boxani de 10

yl)isoquinoline-l-carboxamide trifluoromethanesulfonate
15 N- (N, N-dimethyl-2-aminocyclohepta(blbenzofur-9-
yl)iéoquinoline-3-carboxamide trifluorocacetate

E?EZ<ZE::Z<ZEZ<ZingE

N- (N, N- dlmethyl -2- amlnocyclohepta[b]benzofur 9-
yl)isoquinoline-6~carboxamide citrate
20
N-(N,N-dimethyl—2—aminocyclohépta[b]benzofur-Q—
vl)benzo[b] furan-2-carboxamide mandelate

N- (N, N-dimethyl-2-aminocyclohepta[blbenzofur-9-yl)5-
25 fluorobenzo [b] furan-3-carboxamide tartrate

{+)-N-(N,N-dibenzyl-2-aminocyclohepta[blbenzofur-9-
vl)benzo[b]) furan-4-carboxamide

30 N- (N, N-dimethyl-2-aminocyclohepta(blbenzofur-9-
vl)benzo[blthien-2-carboxamide

N- (N, N-dimethyl-2- amlnocyclohepta[b]benzofur 9-
yl)benzo{b]lthien-3- carboxamlde
35
(-)-N- (N, N-dimethyl-2-aminocyclohepta [b]lbenzofur-9-
vl)benzo{blthien-4-carboxamide hippurate '



. N - et hyl hyl - 2- am nocycl ohept a[ b] benzof ur-9- yl car RSbFHfa03

N-- et hyl - dﬁéﬁﬁqéﬁ%1 - 2-am nocycl ohept a[ b] benzof ur-9- 15 ylcg?%oxan1dg :
N -isopropyl - N, N—dlnethyl 2- am nocycl ohept a[ b] benzo- fur-9-yl carboxam de 20
N - propenyl - N, N-di net hyl - 2- am nocycl ohept a[ b] benzo-fur- 9-yl carboxam de
N -cycl opropyl- N, N-di net hyl - 2- am nocycl oheptal b] - benzof ur-9-yl carboxam de
25 (+)-N -cycl ohexyl - N, N-di nmet hyl - 2- am nocycl ohept a- :
[b]benzofur-9-y|carboxanide

- phenyl - N, Ndl;ﬁ f@K,II g-?,@ )L@.%g.ﬁ] r?gbé{lﬂ]]tlﬁﬁgﬁéé'[bpbeégofhfa§b9¥?%de

-(4-fl uorophen
-[b]benzofur mawhoaymaﬁeﬁedaﬂygrboxamlde
- (napht h-1-yl }- N, N-di met hyl - 2- am nocycl ohept a[ b] -
benzofur-9 ylcarboxanlde 8/.08502
PCT/ US97514938 - 2= (N N (H}F“e?%'l NIRRTt RBRFRFBRBRT Al b) -

benzof ur - 9- W pi has d&-de A rycxeneied- yl ) - N, N- di met hyl - 2- ani nocycl ohept a[ b] -
5 benzofur-9-yl carboxam de N

(pyr|d|n 4 yl')-N, N-di net hyl - 2- am nocycl ohept a- [ b] benzof ur-9-yl car boxam de
10 -(6- chNeKNpWPﬂmmethﬂmﬁ2+am¢nbannlgheﬁtahbhbeycbﬁur-9-

TR (1 S e

benzof ud09-yl car boxam de 15
N*-methyl-N, N- dlmethyl -2-aminocyclohepta[b)}benzofur-9-

ylcarboxamide

N'-ethyl-N,N-dimethyl-2-aminocyclohepta([blbenzofur-9-
15 ylcarboxamide '

N'-isopropyl-N,N-dimethyl-2-aminocyclohepta(b]benzo-
fur-9-ylcarboxamide

20 ' N'-propenyl-N,N-dimethyl-2-aminocyclohepta[b]lbenzo-fur-
' 9-ylcarboxamide

N'—cyclopropyl—N,N—dimethyl-2—aminocyclohepta[b]—
benzofur-9-ylcarboxamide |
‘25 |
(+)—N'-cyclohexyl-N,N-dimethyl—2—aminocyclohepta-
[blbenzofur-9-ylcarboxamide

N'-phenyl-N, N-dimethyl-2-aminocyclohepta[b]lbenzofur-9-
30 ylcarboxamide

N'- (4-fluorophenyl) -N,N-dimethyl-2-aminocyclohepta-
[b]lbenzofur-9-ylcarboxamide

35 N'-{naphth-1-yl)-N, N-dlmethyl -2- amlnocyclohepta{b}—
benzofur-9-ylcarboxamide



N - (oxazol - 4-yl)-N, N-di net hyl - 2- am nocycl ohept a[ b] - ’
- benzof ur wp ydesseboxam de N - (i soxazol - 3-yl)-N, N-di et hyl - 2 pgrniengsghept a-
20 [b] benzof ur-9-yl car boxam de
N - (pyrazol -3-yl)-N, N-di net hyl - 2_aninocyc|ohepta-
[ b] benzof ur-9-yl car boxam de 25 -20-
- (i mdazol - 2- yI) N, N-dinethyl 2- am nocycl ohept a-
[ b] benzof ur - 9-
N -(triazol - 4- kF S$L¥$hyw ¥- gﬁﬂﬁ&&%ﬁYﬁuﬁﬁ¥P°CY°l°hepta[b]'
[ b] benzof Lherﬁzqﬁwa-rquhoarlboﬁamlde '
- (pyrimdin-2-yl)-N, N-di net hyl - 2- am nocycl ohept a-
[b]benzofur-9-y|carboxanide
- (pyrazi n- 2- W= i e ndt vy ) -N. Nriddoerdivdhehtamilscyclohepta [b] -

[b]ben(ﬁlg ﬁ%d@dfu5%??@&960xam¥@b98/08502 _
PCT/ US97/ 14938 -21- (pyridazi n-4-yl)-N, N-di net hyl - 2-ani nocycl ohept a-

[b]benzofur-9 yl car boxam de
- (qui nol'i n- 34W19tﬁyf&diﬂglhyhi2N3NF&@ﬁéHH¥¥¥Eihmfhocyclohepta-

R A

ta[b]benzofur-9 'yl car boxam de 10

N - (bgpzofur- U (%‘ éﬁﬂb?@b{)ﬂdgn""%‘-{i}%y% %ed)ittgethyl 2- am:.nocyclo—

[b]benzofur car oxam de
N - (benzo[hﬁnqrﬁ Enl eyzofar N9 dy Aearpoxamidenocycl o-
hept a[ b] benzof ur - 9- ylcarboxan1de 15

N (N i ot y 122 B HBR ) oHbpe B B Bemesrart o azmr?%%iéﬁaégéhﬁﬁ‘éﬁgﬁa?ede
benzofur 9-ylcarboxam1de
15 _
N'—(oxazol-4-yl)—N,N-dimethyl-2-aminocYclohepta[b]—
benzofur-9-ylcarboxamide

N'—(isoxazol-3-yl)-N,N-dimethyl—z—aminocyclohepta-
20 [blbenzofur-9-ylcarboxamide

N'-(pyrazol-3-yl)-N,N-dimethyl-2-aminocyclohepta-
[blbenzofur-9-ylcarboxamide

25 | N'-(imidazol-2-yl)-N,N-dimethyl-2-aminocyclohepta-
[b]benzofur-Q-ylcarboxamide )

N'-(triazol-4-yl)-N,N-dimethyl-2-aminocyclohepta-
[blbenzofur-9-ylcarboxamide
30

N'-(pyrimidin-2-yl)-N,N-dimethyl-2- amlnocyclohepta-
[blbenzofur-9-ylcarboxamide

N'-(pyrazin-2-yl)-N,N-dimethyl-2-aminocyclohepta-
35 [blbenzofur-9-ylcarboxamide



© N (N N-di Rg g*aﬁzaninocyclohepta[b]benzofur-g- yl ) et hanesulpcangsvris9385
N-(N, N-di met hyl - 2- am nocycl ohept a[ b] benzof ur-9- yl)benzenesul f onam de

N- (N, N-di net hyl - 2- am nocycl ohept a[ b] benzof ur-9-yl) - 3-

chl or obenzenesul f onami de - 30
N—(N,N—dinethyl-z-aninocyclohepta[b]benz?ﬁ%ﬁ-g-yl)-4- _
met hyl benzenesul f onam de The conpounds of the present invention where Xis
35 nitro, cyanoN'c(oyme dagin-depNHRY Nrdineteat od-apinpeysdedienta-hod

descfi bed i@Efﬁghgggu%Jgﬂyyagﬂboggmﬂdérntro, cyano, C(O R6, or -SO2NROR1O0;
Rlerr]* and err]* are independently Clerr]-(err] WO 98/ 08502
"PCT/ US97/ 14938 -22- al kyl, benzyl or, together with the nitrogen to which

Lhey_?re attaChﬁN;—ﬂqumﬁbuﬁﬁJEﬂjﬂﬂ{kzNHdEm&tE&l*B-hmﬁﬁﬁ&YelgthQa&{koxé,
enzyl oxy, enoxy, RO i.s a.nitrogen protecting group; an err] and m
‘are as g¥evﬁbﬁgﬁ9z g &hﬁgy%ﬁqﬁqﬂﬁﬁwé&%rotecting groups useful for these
reactions are.well known to the skilled artisan (G eene, Protective G oups

in Organic Synthgsis, =i _td QI y MY eV, Lence. gﬁw 1991)).
Preferred prot ecF’i ngiirgg%g'gl%&ﬁg{ tlSjIeS;z!Ly)l \%rﬁi %.i-rnénguzgx%b%ﬁ}?y : c¥8) nt hetic
Scheme | [ekpfblbenzofurg?-adseghaxamide ani noket one and hydr oxyl ani ne
hydr ochl ori de are conbined in an appropriate solvent, typically a | ower

al kanol, such as pethanol or ethanaql . The. resultjng mxture s . treated with
SO o hace. NE S PR o ur i e N e e L et ARGV e eheBEA- on

m xture hea{bllbenzofur-9-ylcarboxamide

N'—(benzo[b]tﬁien—G-yl)—N,N-dimethyl-z—aminocyclo—
hepté[b]benzofur—9-ylcarboxamide
15
N'-(indol-2-yl)-N,N-dimethyl-2-aminocyclohepta[b] -
benzofur-9-ylcarboxamide

N- (N,N-dimethyl-2-aminocyclohepta|[blbenzofur-9-

20 yl)methanesulfonamide

N- (N,N-dimethyl-2-aminocyclohepta{blbenzofur-9-
yvl)ethanesulfonamide L

25 N- (N, N-dimethyl-2-aminocyclohepta[b]benzofur-9-
vl)benzenesulfonamide ' -

N-(N,N-dimethyl-2~aminocyclohepta[b]benzofur-9-y1)-3-
chlorobenzenesulfonamide
30
N- (N, N-dimethyl-2-aminocyclohepta([b]lbenzofur-9-yl)-4-
methylbenzenesulfonamide |

- The compounds of the present invention where X is
35 nitro, cyano, C(O)RS, or -SOzNHR10 are prepared by the novel

method described in Synthetic Scheme I. X' is nitro, cyano,
C(O)R®, or -SOzNRgRlo; R1* and R2* are independently C1-Cy



20 to reflux until all of the starting am noketone has reacted. The

s esul ti ngwoosmssozay t hen be used directly or purified by creciesdmnisssi on or
chromat ogr aphy. The resul ting oxi me and substituted fl uorobenzene are
conbined in an appropriate WO 98/ 08502

PCT/ US97/ 14938 -23- solvent, for exarrpl.ezj_etrahydr of uran, di nethyl formam de
or N-nethyl - pyrrolidi none. This mxture is then treated with a suitable

base, such od| um or, pot assi u d the reacti ure war ned
in the rang 'f SR 5 oec-fr%]@/ wgzeha@gﬁtmlgfg FIic ﬁnf"'ﬂ c}'né ime is
consuned. amem@czheq)otfe@mmn pyeha bimido t greuRy dRBf LpaRYids opwef &i1rdih

Pr ef er abl IS, St he pgesgnce re
typical | yy é@r’%v(/n esu %é%ﬁ%ub&l %t gdnggr%g@l %}O% tz::atsé"[gat ed
by normal ExOuRct ians miup @m aRyPERYpanslyedefinedecediampasm
desireds byrgtedaldd Z@éd@b qxsémPnPéﬁgmega rIQ@t@oﬁHbétx‘et Weld HdWn | S

then treated wth an aC| re erab formc acid, acid mxture, to
provi de t h&%dMso tR$an | (G’??l%n‘?eaEFPBﬁcﬁﬁVebgrﬁ’é’PFSor%(ch
about r oomsgmmmm}mr GSécmri@ Ecatbtoitbd nj mllej'gmgtéegﬁeéabdr eNety ik eaﬁtl on
m xture. T ul ti o) nd is isolate nor.nma extractlve wor kup
and may be (E@rglrlf%is’e'd bé}gecf%n%)%#l?ﬁ%tf?%lﬁl%? %"ﬁ?‘dﬁﬁt Sﬁ?abﬁ?‘z Yéopsudds of
Formul a | wediexybers-zy@ err]NRlerr]Rlerr] and R9 is a nitrogen protecting
group e deprotected under standard 20 conditions to provide the secondary
sul fonam des of the present invention. The O substituted oximes of Formula
Il are nov&vnthetdgoocheme X rther enbodi nent of the present invention.

The process described supra for preparing O substituted 25 oxines is novel
and is an enbodi msnt of the pr esentonnvenhl on._The process f8r preparing

O substituted o N~
|
Jo _NHOH _ ¢ X ) X
e .
II

n/N\ 2 1-/N\

15 An appropriate 4-aminoketone and hydroxylamine
hydrochloride are combined in an appropriate solvent,
typically a lower alkanol such as methanol or ethanol. The
resulting mixture is treated with a suitable base, typically
pyridine or triethylamine, and the reaction mixture heated

20 to reflux until all of the starting aminoketone has reacted.
The resulting oxime may then be used directly or purified by
crystallization or éhromatography. The resulting oxime and
substituted fluorobenzene are combined in an appropriate



- of For mul rr] 30 where: WD 98/ 08502
PCT/USQ?/%%@%@“méZ Jerr] and Jerr] are independently C[errfT%fww} 38
al kyl', benzyl, [err]- methyl-4-nitrobenzyl, or -CHerr]CH err]-Aryl where
Aryl is phenyl, phenyl nonosubstituted mnth hal o, or 1-(Clerr]-Cerr]
al kyl' ) pyrazol - 4-yl; 5 mis 1 or 2-4&7s 1 to 3 substituents
| ndependent |y selected fromnitro, cyano, C(ORerr]*,
- S er r] NR exclverjter rfor oexampiéube&rxmhwirOﬂ?{mm] *dlmeti{'lgiﬁpr@[ammqe &yl ,

derr]-Cerny ﬁé&%ﬁf?ﬁ%ﬂﬁﬂan%he”%s t{xlré;[ ér]: & CEQ%ialﬁ\%di(\ﬁWyal’

napht hyl , phe stitute o or err err oxy,
a heterocycrseuuqt&&]ba% CPueR] ag] spdium razr mtesmvmogﬁﬁrsriepean

group; and R&Iddid® ﬂfiﬁkeq’sfﬁlhdallkayltheowwée 0h £ PEeBH aBBleS Bosld ttla ed
rises: a) treating an oxinme with

wthrmh)m qu (%mr X 15
a suitabPe (#ﬂ Fh@xﬁFﬁé S/ ounTBENEF. P pr epar e
t he corresp@aﬂﬂa’@ﬁm\ qriydﬂmde25)nb);etmwmﬂdmmnienpmefbraedaryI hal i de
25 previ ous B AR NFB} BaRhe; eethrtg rshn P prpsehiiesd e ' °
reactions S@rqwmaethérknbmplcalﬁye1§kmﬂqmnfﬁi|Sﬁhe(fheeheinerﬁkective
Groups I n OLGHUG HUEESkSme SEE27 15 AUt 'Y normal extractive
10 workup and may be purified, if necessary or desired, by
crystallization or chromatography. The O-substituted oxime
is then treated with an acid, preferably formic acid, or
acid mixture, to provide the compounds of Formula I. The
reaction may be performed from about room temperature to
15 about the reflux temperature of the reaction mixture. The
resulting compound is isolated by normal extractive workup
and may be purified by crystallization or chromatography.
Compounds of Formula I where X' is -SO2NRI9R10 and RY is a
nitrogen protecting group are‘deprotected under standard
20 conditions to provide the secondary sulfonamides of the
present invention. |
The O-substituted oximes of Formula II are novel and
comprise a further embodiment of the present invention.
The process described supra for preparing O-substituted
25  oximes is novel and is an embodiment of the present
invention. The process for preparing O-substituted oximes

of Formula IIIX:

. G‘/ N\Gz

30
where:



I nterscience, New York (1991)). WO 98/ 08502 ’
PCT/ US97/ @ 9dless8b- The oxi ne and base are conbined in a supczhise7/sqes®tic
sol vent. The oxinme need not be totally soluble in the solvent, but nust
have sufficient solubility to allow the reaction to proceed at an
acceptable rate. Suitable 5 solvents inclyde ethers such as
tetrahydrofuran, dioxane, tetrahydropyran, and diethyl ether. The preferred
reaction solvent js tetr hydrofuran Bases useful for the process nust be
capabl e of depr oBbnandng the‘eomnﬁ@merfﬁﬁr}t Hex 14 ealkhb, rleenzyl ngo—

conj ugat e gﬁéeiﬂﬁuatnmekoua&eyler%midh J;O:g;eas%ép@ asyit bl shBages

i ncl ude so dri de and pofassj um hydti the latter bejng referred
Wien a cr ovPheRyibr MOBPEPRSARtytast Mcth Tl c?'s Hdku'¢ bt heat kRt PYRazol-
mxture, itgigypreferred that from0.01 to 0.1 equivalents are enpl oyed.
The deprotondtion step nmay be 15 performed at a tenperature from about
O[err]C5to the r®fRxLlt @¥p&rature of the solvent. It is preferred that the

deprotonation stgpibeipeo§ @ bl thisin fhindefémdenEly Os&Dest&@NBLHAL Ur e.

It is espec p rre 6% he_ %mro S d at
about Of er r+%1ﬁ¥h %ggépr o‘ides%atr ‘on %@rﬁs ustua yeggﬁg o?&%é?{,gﬁﬁ from
about 15 i nut esRPS 45060 -6 teddnel . RE-G& alkexal | herandrsye BherpHy1s
mnutes to dy b@é”cybflo'aﬁ.kﬁﬁpecﬂl'@ﬂﬁr’l prﬁ@rmﬂlt hatheh) Smeh8BuBSL PElEeRTd

in the_presence o a crown et her he skilled artisan will appreciate that
the oxitRe réythshBdo8def ¢4 HHMY 0rPHr2 REYEFRFYRIBI the base in the
reaction Sﬁ' ventR9f‘hesbaa.ecna3ame_zh®heda tmt&r@%!émbtpﬁﬁtéétﬁﬂgpgﬁsupﬁ ahdt he
oXine Inthe re on s e .0Xl an Se e e

ol taneous! v+ Bionas: Sactom B Lo SN 47 oRdEsL bt rBRE SEp e

contenpl at ediblp hhdo or C1-C4 alkyl;
15 comprises:
. a) treating an oxime with a suitable base, optionally

in the presence of a crown ether, to prepare the
corresponding anion; and

20
b) treating the anion with an aryl halide of Formula
Iv:
halo
L
\ .
|
W
25 _ ' v

where halo is fluoro, chloro, bromo or iodo and W is as
previously defined.
Nitrogen protecting groups useful for these reactions
30 are well known to the skilled artisan (Greene, Protective
Groups in Organic Synthesis, Second Edition, Wiley
Interscience, New York (1991)).



30 pfésent‘¥8¥§@§ﬁﬂn. The aryl halide may then be added to tqﬁﬁﬁﬁgﬁbhgﬁion

mxture conta ng the oxinme anion or, if convenient or desired,

m xture may be added to the aryl halide. The resulting mxture is then
reacted at from about room 35 tenperature to about the reflux tenperature
of the reaction solvent until the substrat#2~are consuned. The reaction
requires from about 15 mnutes to about 2 days, but is WO 98/ 08502

PCT/ US97/ 14938 - 2Ghet ppiigw land dgdetared ¢dimpineéduinlat sul thbles apbotic

substituted ' kS i X [ ) d. e
purified by %ﬁ?gﬁnggrggkikgng¥;§$% |.%€1%%ﬁ£6§%glﬁg%§§§ﬁ§§u g?%@%%nt on
the aryl hal$@eveny) kay pmst hausrenfEichent sebubildtyi bdoallow ithe

preferred thatatbbeohakeden cudsd ié@@dﬁ_@@cégg@gﬁv\ge%aeetmgui agyespecial ly

preferred that_it be flugro, The substituen represents fromone to '
three el 8t raPl¥PRR&Er aRCApdsupihea e fuch B tRErakydspfusan. i-dimaneanar e

o; ‘P"S? Subﬁétﬁghﬂﬁ?oﬁbix@gx,lfﬁndirdiéﬁ}ﬁﬁll rélfhé\i::%hd'lrﬁéﬂ' BBefef!‘EHC%lea@ttj:ﬁ%‘ifs
of electron w r awi. ng- substityents include nitro, .cyano, alkoxycarbonyl,
aryl oxycar boh Vsﬂg %PiFﬁéﬁ%ﬁ%ﬁj grﬁﬂtﬁtggiﬁﬁe?ﬁéfV%ngﬁftﬁbPaR%R&ess
subst it uent snust| bedecapabd eand depmmtdriating tMeoximavandenfuet héemored,
all of ther t | | D aell Lxture,t

ot ovi de. the o) sepolr g oL A dS i P B AEhE BREELE' Hifp' Pne
appr eci &fe, ¥RARYEPN .t hEuitiadlshikaass tinpdersedhemphydesdei anthi s manner
s 1imted hyotheshailheqelidd)e tHe ol boilg1hRgr&Pregubst i tuent s on

the aryl halide. Conpounds of Formula | where IS nitro are al so usefu
i nt er medi at es f or WPf Br EFV R iS5 RIRFePBOURESCEPWRRE, is added to

the reaction mixture, it is preferred that from 0.01 to 0.1
equivalents are employed. The deprotonation step may be

15 performed at a temperature from about 0°C to the reflux
temperature of the solvént.' It is preferred that the
deprotonation step be performed at from about 0°C to room
temperature. It is especially preferred that the
deprotonation step be performed at about 0°C. The

20 deprotonation step is usually complete within from about 15
minutes to about 24 hours, but is typically complete within
15 minutes to 1 hour. It is especially preferred that this
step be performed in the presence of a crown ether.

The skilled artisan will appreciate that the oxime may

25 be added to a solution or suspension of the base in the
reaction solvent, the base may be added to a solution or
suspension of the oxime in the reaction solvent, or the
oxime and base may be added simultaneously to the reaction
solvent. Any of these variations are contemplated by the

30 present invention.

The aryl halide may then be added to the reaction
mixture containing the oxime anion or, if convenient or
desired, the anion mixture may be added to the aryl halide.
The resulting mixture is then reacted at from about room

35 temperature to about the reflux temperature of the reaction
solvent until the substrates are consumed. The reaction
requires from about 15 minutes to about 2 days, but is



invention as illustrated in Synthetic Schene II. Rerr]*, Rerr]*, m
.Rlerr], apg8obibssoe] are as previously defined. WO 98/ 0850CT/US97/14938

PCT/ US97/ 14938 -27- Synthetic Schene Il [err] 5 - The conpounds of
Formula | where X is nitro are hydrogenated over a precious netal catalyst,
preferably platinumon carbon, and hydrggenated at about amnbi ent

tenperature at an initial pressure of about 40 p s I. for fromabout 1 to
24 hours in a sujtable s | vent uch nol
t et r ahydr GRAGR li%x)iﬁm% ¢he WBFE&QpSﬁ&”&g éﬁ%%ilvggéof Fornul a V.

The conpowiiss wift Woedubrineais heovdhtadd bar mdmaheexemwiwenwgrbﬂpt he

pr esent |nve t|on r §§g53¢§+ PreR/SERNIK z8E ¢ 0Bl epar ed
15 by re&tt éﬁngﬁgéﬁn Eh§°&n§ﬂro ria é%r g%i c ac%d o? sul fonyl

chloride, br om'ﬂ'ee dnahmlgm substgpue@ﬁalqry the arywip belpgsoslV) may be

PCTI USBT/ 109386 2%ni SFoPr BEBABS o bQRLY! ald o Gotatepteaushats the
di met hyl ami"nopyr' di ne, gresence of I t abl e base. SU|tiﬁIe bases

i ncl ude arh&ﬂé@%l}'ﬁ‘élaﬁgﬂftl}@é& e zfc,l"d’ré’céRFe QO 5 R aSSBEF Bt or
triethyl aiigfefed tRREMEECLR! IELudtw .| abitee rsahysneitbeuﬂd"msees:mfem

B?e%;Lgélp Q%gégﬁ?nggaf EgéthEéF q&Fgﬂb ent %ﬁbgtgg S%%L presence of
typical[Mﬁkil&edomptlsgnreagwnﬂi amdreﬁpf those substituents which

10 are electron withdrawing. Typical classes of electron
withdrawing-substituents include nitro, cyano,
alkoxycarbonyl, aryloxycarbonyl and trifluoromethyl.
Preferred electron-withdrawing substituents include nitro
and cyano. ' | '

15 When convenient or desired, all of the reactants may be
combined in the same reaction mixture to provide the subject
O-substituted oximes. The skilled artisan will appreciate,
however, that the ability to perform the process in this
menner is limited by the nature of the electron-withdrawing

20 substituents on the aryl halide.

Compounds of Formula I where X is nitro are also useful
intermediates for the preparation of other compounds of the
invention as illustrated in Synthetic Scheme II. R1*, R2",
m, R3, and R7 are as previously defined.



10 N, N - ahgﬁﬂé#@%:n]da20|e (CDI), N, N -dicycl ohexyl car- g##gbgggéé§xb
and 1-(3-d nopr opyl ) - 3-et hyl - carbodii m de hydrochl

pol ymer supported form of EDC has been described (Tetrahedron Letters,
34(48), 7685 (1993)) and is very useful for the preparation of the 15
conpounds of the present invention. The b?%duct'fron1these reactions is
isolated and purified as described above. The conpounds of Fornula V are

al so useful 8 2gheme | Db of conpounds of the invention where X is
hydrdxy, cyano, and hal o as described in Synthetic Schene 20 11

Rerr]*, Rerr]*, and n1aé@ as previously descri bed. WO 98/08502

PCT/ US97/ 14938 -29- Synth f\c hene 11l [err] 5 The primary am ne of
Formula V is added to a mi nj anount of a cold, aqueous mineral acid, for
exanpl e hydrochlorlc aci '
acid. Wiile iNOj

pr the amine noieties to be conpl etely
protonated by the 5 not necessary 10 for all of the
correspondi ng sal pSsolve in the acid, as |long as enough is soluble at
any given tinme to allow;the reaction to occur. To this mxture is then
added a solution of sodijumnitrite. The formation of the diazoniumsalt is
rapid. To prepare conpoynds,cihigre X* is chloro or bromo, 15 the di azoni um
salt mxture is added t@ a concentrated sol ution of the correspondi ng
cuprous chloride or brofide in hydrochloric or hydrobrom c acid,
respectively. AlternatiVegy, the freshly prepared dlazonlun1saItF1k agged
to a mxture of netallic co in hydrochloric or 20 hydrobromc fc
Conmpounds where X* is iodo

.5 The compounds of Formula I where X is nitro are
hydrogenated over a precious metal catalyst, preferably
platinum on carbon, and hydrogenated at about ambient
temperature at an initial pressure of about 40 p.s.i. for
from about 1 to 24 hours in a suitable solvent, such as a

10 lower alkanol or tetrahydrofuran, to give the corresponding
amino derivatives of Formula V. The compounds of Formula V
are novel and are further embodiments of the present
invention. ' '

Compounds where X is R3C(O)NH- or R7SO2NH- are prepared

15 . by reacting the aniline with an appropriate carboxylic acid
or sulfonyl chloride, bromide or aﬁhydride, optionally in



of sodium or potassiumiodide. Conpounds where X* is WD 98/ 08502

PCT/ US97/ 1W— hydroxy are prepared by addi ng the di azouiosenabas
directly to a boiling solution of dilute sulfuric acid. The desired

products fromthese transformati ons nmay be recovered by normal extractive
wor kup, are may then be purified if 5 necgssary or desired by

crystal lization or chromatography from a “suitabl e sol vent. Conmpounds where

X* is cyano may be prepared by first treati nglthe di azonium salt m xture
with a col dthggpEegenss @f @ FCYIRELN FRGFLEDHi BFRaRBonate. The

res gl't i ng lﬁim@ghyuhmd@ﬁﬂ?iﬁ,e&@g%& tﬂgoés@u@wo%anhditame; }b%sd_ﬁSi red
product isolated,as previous scri.bed. oungds ere_X* is uoro are
pr epar ed bySPFFé‘PiFr S’leﬁ‘?g Mﬁ%mw s%f?npﬁgfbﬁr‘ésﬁ?t A3t P§dPobori ¢ acid
or, preferabktpvengersy tsetohafdsugyohictiaiee . ofher ieshylamngnés ofl uor obor at e
salt precipi s Lo I i 0 ] ' j h filtered,
washed \%‘C t hc\%ﬂﬁb%ftcégé%%&&ﬁ%%lﬁ &ﬁﬁ%%ﬁ%%%‘?%f‘?ﬁ%é téﬁggx %’%rrpounds wher e
X* is di azopedyvioydpyaidlise an additional enbodi nent of the present

i nvention.  The diieedftiAIRRO b SHds vhdBenkheat gBcte) RR- Brvi de the

correspondi ng fluoro_substituted c_origound. These, f]l uorobporate salts my
n

al so be reaPEERaKEG by REARANE ML HRPRARAT 1R oF9ZRXY 16 SRk 1
conpounds otheh@rieseditid GE \Mjﬁﬁ&a& iFeptii®xyouphing- sghgekht st 8thch as
{.

Chvent i weRe Fatpervdinatadn « MISPELT el Jer FORRBHART ARG ar ¢ as
i |'lustrat edbodiSymitdect(DCCIcleende 13 ~dimethylaminopropyl)-3-ethyl-
carbodiimide hydrochloride (EDC). A polymer supported form
of EDC has been-de5cribed (Tetrahedron Letters, 34(48), 7685
{1993)) and is very. useful for the preparation of the '
15 compounds of the present invernition. The product from these
reactions is isolated and purified as described above.
The compounds of Formula V are also useful for the
preparation of compounds of the invention where X is
‘hydroxy, cyano, and halo as described in Synthetic Scheme
20 III. R*, R2*, and m are as previously described.



- WO 98/ OSSQéoﬁ PCT/ US97/ kg%ﬁ%g,m?ﬁ”

Synt hetic ?V L L [err] 5

1, 4- cycl ohexanedi one nmonoketal is reductively aminated with an appropriate
anm ne under standard conditions to give the correspondi ng

4- anmi nocycl ohexanone ketal. The ketal is~2Ban deprotected under either
aqueous acid condltlons or, preferably, with formc acid to prepare the 10
correspondi Sgnghs g . Conpounds of the invention where
Rlerr]=Rerr]=H are prepared fron14 (1- pht hal i m dyl ) cycl ohexanone which is
avai |l abl e by nethods wel |l jknown in the art, for exanple, King,et al.
‘(Journal of Medici nal Ch8\str 36, 1918 (19 )). Briefly, \ 2 ]
4-am nocycl ohexanol is reacMed'first with N karbethoxyphthalir d®R’and |t he

resulting 4-(1- phthalirgel)cycl Hﬁﬁ%ﬂ&& tr et with pyri um

thl or ochromat guf 0 Qi ve Nesi LEQ—k.ELD.D.L. eSnesul tant 4 IJl

(1- phthaI|n1dyIf ofie is then reacted as @ R R n Synt hetic
Schenme | to pro 0 P@spondlng 8- m
substituted-1, 2, é-teﬂkahdeD 2-(1- phthalindyl)diDs O ans of Fornul a

. The phthaI|n1de is then renoved by reacti W th hydrazine at any -
conveni ent point in the synthetic pathway #0 provide conpopnds of the 25

i nvention where Rlerr]=R[err]=H Conpoun of the inventioph where me2 are
2-am no- cycl ohept a[ b] benzof urans. The conpounds are prepared
substantially as descri bed supra. ThegZ4- am nocycl ohept anopes required for
the synthesis of conpounﬂﬂ WO 98#08502

PCT/ US97/ 14938 \

X*=0H, Ci, Br, | or CN

5 The primary amine of Formula V is added to a minimal
amount of a cold, agueous mineral acid, for example
hydrochloric acid, hydrobromic acid, phosphoric acid or
sulfuric acid. While it is critical for the amine moieties
to be completely protonated by the acid, it is not necessary

10 for all of the corresponding salt to dissolve in the acid,
"as long as enough is soluble at any given time to allow the
reaction to occur. To this mixture is then added a solution
of sodium nitrite. The formation of the diazonium salt is
rapid. To prepare compounds where X* is chloro or bromo,

15 the diazonium salt mixture is added to a concentrated
solution of the corresponding cuprous chloride or bromide in
hydrochloric or hydrobromic acid, respectively.
Alternatively, the freshly prepared diazonium salt is added
to a mixture of metallic copper in hydrochloric or

20 hydrobromic acid. Compounds where X* is iodo may be
prepared by adding the diazonium salt directly to a solution
of sodium or potassium iodide. Compounds where X* is



-32- of the present invention where m=2 may be prepared as described in

Synthetic.éﬁﬂﬁﬁﬁﬂﬁ. Rlerr]* and Rlerr]* are as previously dep¢figSorrasss
C

Synt heti c ene V [err] The appropriate 4-am nocycl ohexanone in an
appropriate 10 solvent, for exanple diethyl ether, is treated with an
appropriate Lewis acid such as boron tritgﬁgride for about 20 mnutes to
about an hour ‘at roomtenperature. To thi§ solution is then added ethyl

di azoacetate and the resulting mxture is stirred for about 1 hour to about
24 hours at MEirappmATepesRtied. by TREdiBE, then §iazamie® Salfodaxertly

anmi nécycl ohqyy aNQsi 1 snd SobBLEsoAY ol Hillhbe e FAREE iadidl XHE aedited
aqueous sodlunlcarboq?te and extractlEg wi th a water Inﬂ1SCIb|%§i | vent
such as di e@RAUGERETGRLRESE FHADS E{ﬁllogst ey RS 89VsHh Xed in
20 di net hyl siddmeali dexvidacticenwarkepsodremmalyl ahiete enghunait fired Thie react i on

e 42 A 8ol {HLH Bl LRSI 02 il 1o

ef fect the decarboxyl d am nocycl oheptanone’ i red
by dil uting fitem ree@nittabhexsalventth water and extracting with an 25

appropriate sol veiym &SyHbebh¥k ¢kheyant@aledd iftedy

MY,
purified by colunn chromatography, if _deSired, prior to furthg%’redétlon.

After treat FIRR%HRS WA BxJFARiHB SPAE RdxGurenwith Sigeldiclasmigntsione

oxi me i s suligGierbn Oof NBoEaBBilmAGE 8Ba3UnS CagBOmME dleatd bt Sygt hetic
Schene # The .asymetr

PCT/ US9Y? 1488Y -nt%% %68?0ﬁgg%ggéggggﬁoﬁgﬁﬁguﬁ<§¥ﬁP%Q?t?ﬁ9pﬁQ%Uction of

the fol | owi iipginmed spredgct isolated as previously described.
Compounds where X* is fluoro are prepared by first
treating the diazonium salt mixture with fluoroboric acid
or, preferably, sodium tetrafluoroborate. The resulting
15 fluoroborate salt precipitates from the reaction mixture.
This salt is then filtered; washed with water and dried.
The tetrafluoroborate salts of compounds where X* is diazo
are novel and are an additional embodiment of the present
invention. The dried fluoroborate salt is then heated to
20 provide the correSponding fluoro substituted compound.
These fluoroborate salts may also be reacted with -
dimethylsulfoxide and then hydrolyzed to provide compounds
of the invention where X is hydroxy.
' The 4-substituted cyclohexanones required for the
25 preparation of compounds of the invention where m is 1 are
available by methods well known in the art as illustrated in
Synthetic Scheme 1IV..



ferr]-5 Iso d B may be separated by crystallization or
ch?onatogragﬁégﬂﬁuggy conveni ent point in the synthesis of ttm?%%ﬁﬁ%%#?s of

the invention. Conpounds of the invention where X is brono are useful 10
i nternmedi ates for the introduction of a varjety of substituents into the
8-position of the 1,2, 3,4-tetra-hydro- 2-dT%%ﬁzofurananine nucl eus and the
correspondi ng 9-position of the 2-am nocycl ohept a[ b] - benzof uran nucl eus.
For exanpl e, gwacheede Sdisimd I¥wd substrate may be used to provide 15
conmpounds of the invention where X is -COOH as described in Synthetic
Schenme VI. Rerr]** .and Rerr]** are C[err] Clerr] alkyl or benzyl.
Synt hetic Schene VJ/"ZQ [err] A solution g} &brom) conmpound in a@®
appropriate solv h as tetrahydrof &an di ethyl ether, is feated
with an 25 al kylli»ium such as n- butyI §( tert- butyIIithiunt a
tenperature of a our toHHfidgd a - 98408502
PCT/ US97/ 14938 - P Sodtdionis,.t hery sat urjat ed
wi th carbon di oxi repare the corresq g carboxylic aci Coppounds
of the invention e R6 is -NHR8 are prepgred by reacting the
correspondi ng carbojylic acids with 5 a co -ound of formul a R8-NH2Jjunder
the am de coupling €nditions previousl ed. Conpounds of,FUKUuIa I
where X is -C(O OH are novel and are al o enb I ments of the pﬁ%sent R?
i nvention. Thb=sfaHalddB% i san wi | | appreci ate that t he carboxylic
-CH,C(CH;),CH,- _

S The 1, 4-cyclohexanedione monoketal is reductively:
aminated with an appropriate amine under standard conditions
to give the corresponding 4-aminocyclohexanone ketal. The
ketal is then deprotected under either aqueous acid
conditions or, pfeferably, with formic acid to prepare the

10 corresponding 4-aminocyclohexanone.

Compounds of the invention where R1=R2=-H are prepared
from 4-(1-phthalimidyl)éyclohexanone'which is available by
methods well known in the art, for example, King et al.
(Journal of Medicinal Chemistry, 36, 1918 (1993)). Briefly,

15 4-aminocyclohexanol is reacted first with N-
carbethoxyphthalimide and the resulting 4-(1-
phthalimidyl)cyclohexanol treated with pyridinium
chlorochromate to give the desired ketone. The resultant 4~
(1-phthalimidyl)cyclohexanone is then reacted as described

20 . in Synthetic Scheme I to provide the corresponding 8-
substituted—l,z,3,4—tetrahydro-2—t1—
phthalimidyl)dibenzofurans of Formula I. The phthalimide is
then removed by reaction with hydrazine at any convenient
point in the synthetic pathway to provide compounds of the

25 invention where R1=R2=H. |

Compounds of the invention where m=2 are 2-amino-
cyclohepta|[blbenzofurans. These compounds are prepared
substantially as described supra. The 4-
aminocycloheptanones required for the synthesis of compounds



10 acids and carboxam des may al so be prepared fromthe correspondi ng
conpounds Qbmgml a |l where X is cyano. Carboxylic acids argcpiRpii4ss by
heati ng the c¢yano conpound in an aqueous aci d. Carboxam des are prepared by -
heating the cyano conpound in a suitable solvent, for exanple 15
chloroformor xylene, in the presence of_pol yphosphoric acid. Conpounds of
the invention where X is R6C(O- and R[ef$$ and R2 are independently
hydrogen are avail abl e by subjecting the correspondi ng 2-di benzyl an no
conpounds tof 2checnrabgntc iMy@nddaitwher ¢ ok t Pavisbevereragescidfus net al
catal'yst, sggh-aspRal kadisymr®tGa Mihed WYerrRANgHaNReRehreTA@sE
reactions are typically perforned in al ower al kanol or tetrahydrofuran at
roon1tenperE?ﬁVé°P§le§§F1@GFErr]C, for fromabout 1 hour to 24 hours, at a
hydrogen pressure of 25 about 60 p.s.i. Conpounds where either or both of
Rlerr] ar err Le Rydrogen, may be further functionalized to prepare

ot her c f on by reductive al kylation. Under these
conditions the primary or secondary amine is reacted with an 30
appropri ate al dehyde or ketone to preparédthe correspondi ng i m ne or
enam ne. The imnegor enanine is thggo 3

dduce@ to the desired conpo/rd by
catal ytic hydrogepa{ion ory By 8%{Ction W 4/ an aqmga{ﬂ agte hydr}
reduci ng reagent Yhe presedce?of jan a 5 fef epabl

transformation ik ) f or medBByEYOr ect al | on. Ni@meherting
secondary am ne anyl a base are conbined i e reaction sol vent

t he WD 98/ 08502y . : PCT/ US97p14938
-35- addition & Therll kyl ating agent. giheNweaction sol vent nmw’fe “wAy
non-reactive solvent typically used for al kylations

The appropriate 4-aminocyclohexanone in an appropriate

10 solvent, for example diethyl ether, is treated with an
appropriate Lewis acid such as boron trifluoride for about
20 minutes to about an hour.at room temperature. To this
solution is then added ethyl diazoacetate and the resulting
mixture is stirred for about 1 hour to about 24 hours at

15 room temperature. The resulting 2-ethoxycarbonyl-5-
aminocycloheptanone is isolated by diluting the reaction .
mixture with aqueous sodium carbonate and extracting with a
water immiscible solvent such as diethyl ether. The
reaction product is then directly dissolved in

20 dimethylsulfoxide which contains sodium chloride and water.
The reaction mixture is heated to about 170° for from about
.1 to about 24 hours to effect the decarboxylation. The
desired 4-aminocycloheptanone is recovered by diluting the
reaction mixture with water and extracting with an

25 appropriate solvent such as diethyl ether. The reaction
product may be purified by column chromatography, if’
desired, prior to further reaction.

After treatment with hydroxylamine, the resulting 4-

aminocycloheptanone oxime is subjected to the same reaction

30 scheme as described in Synthetic Scheme I. The asymmetry in



/

.of t.his type such as acetonitrile, dinmethylformamde or N
met hyl - 2-p 0r98{08%2none, 1inited by the solubility of the 5 Sﬁ%lg‘l%lﬁ%‘l{lgg.’fs The
base nust be sufficiently basic to neutralize the acid generated during the
progress of the reaction but not so basic_as to deprotonate other sites in
the substrate-giving rise to other produt#3T Additionally, the base must
not conpete to any great extent wth the 10 substrate for the al kylating
agent. BaseghleyRiyeAldhepteatbriey Hdwseer cate¢adsstar eheoproducdrilomante the
pot assi um car hqQnat.e. The re [on mxture is typically stirred at room
tenperature nggmﬁQQ&gﬂof%égééégt 8 hours to 3 days. The al kyl ated
products are isolated by concentration of the 15 reaction m xture under
reduced pressure foll owed by paﬂ(jtlﬁhing of the resultant g.esidue between
wat er’ and a suitable organic sol véhit such as et hyl acet at ef} di et hyl et her,
di chl oronet hane, ethylene chloridg,_ chloroformor carbqn tefrachloride. The
i sol ated product may be purifieg
a suitable solvent, s¥ et
The specific al kylating ¢ BLoyed is de
availability or a conveni 5 S
materials. The preferred 25 al kyl ati ng agents for synthesis of conpounds of
this invention are sel ect ediﬁéﬁghippropri ate chligpj 3 bronides, iodides,
or net hanesul fonates. Al kylating agents where the [eaving group is chloro
are premred fromthe correspondi ng al cohol by standard nethods, preferably
by treating C | & W, L a i | ard iy 3 i3
t emper at ur e.Itsgﬂ%!?y sa’?‘lll n%{]%g%%és)b mﬁ%réee%ﬁgg%gv? geg’?’%gﬁqiléml% o%*
met hanesul f @hropat EARRY pak ey yCOREERL ﬁgtaP%Pgt ion the SynidpshTiete

al cohol in gridsdSudddVeE ouBe SOh¥eREi8HCh as tetrahydrofuran, diethyl
et her, p-dioxane or acetonitrile, I

p- ¢ 35 mhLCh contai ng, a base. The base t
be sufficiently KEROURAT R e AYRBCALP W gher & & %ﬁQWﬁJQWﬁa%ﬁ%gggss
of the 1gactimyermédimtesofbastheaint podeptibonatfe aotviagnietivt exf i n
substituents into the 8-position of the 1,2,3,4-tetra-hydro-
2-dibenzofuranamine nucleus and the corresponding 9-position
of the 2-aminocycloheptalb]-benzofuran nucleus. For example,
the bromo substituted substrate may be used to provide
15 compounds of the invention where X is -COOH as described in
Synthetic Scheme VI. R1** and R2** are C1-C4 alkyl or

ese techni ques.
ts comerci al

benzyl.

Synthetic S m: T

20
10.
R\

N—R" |
Br. O 1. alkyllithium
9022
o

A solution of the bromo compound in an appropriate solvent,
such as tetrahydrofuran or diethyl ether, is treated with an
25 alkyllithium, such as p-butyl- or tert-butyllithium, at a
: temperature of about -70°C for about an hour to effect a



~
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t he  substr b kaghNg rise to other products. Additionally, sdipuddzasesgust
not - conpete to any great extent with the substrate for the sulfonating

reagent and nust have sufficient solubility in the reaction solvent. Bases
S typically used in these reactions are %ﬁrtrary am nes such as pyridine,
triethylam ne 'or N nethyl norpholine. e reaction mxture is then added
t he sul fonating reagent wi th cooling. The sulfonatrn% rea ent may

met hanesul hahaoeninelal xehardehe ERRFPIBEIAN Ast QQHﬁQF%éhN%ﬁ?de
10 The reqGhivdh raiﬁ*li&ei@o 1 6pELle t Ohé a6t rbepEntinQUicalr®d R4, Nintirscd .

anbi ent tenperature. ct |s isplated, b Reentr the reaction
mi xt ure under r &RRRAE ?ﬁ%s%g gh ¢t PEGREIBY BRF %et§0n| ?ﬁ%ﬂgé§5%ue bet ween
wat er and greaappraprvt eeacging cthel uenrespohdangdrqammmtmaa@,da&uth
ethyl eng chl Q44 é&igyur‘f&"@fof@fxﬁﬁi’é ﬁathﬁ? bRbeRC he! iagfide Boug spigt ed

| |

product IS use rectly in the al kylation step. The conpounds of the
present i nmdmmmevaouhh'ade@embed anfomponnds ©f Fomukackni c

m xtures or, %&dé Vit dpal @P@Péuoa?ésnoéélsax%}aea&bweo r@«ﬁﬁmnrén@grdof h@he

I ndi vi dual enantionmers are all part of the present invention.
|nd|vrdualRﬁﬁﬁﬁﬁ?ﬂﬁﬂgeﬂﬁyoﬁe resol ved by fractional crystallrzatron of

salts of the raopye Cs]bﬁEEédaaﬂtEBaﬂtWera@@lrley:ﬂ&ltree @it chd GfaaRPpl ec
ditolugﬁltart*éé da ﬁdtern grve ﬁ g bndrvrdual ntro rs my be 25
pr epar ofCEPRKPMARCS RRY | &FFC40F R&Wﬁfﬁ%%t"r  of the
conpound a&:aiasespduediihg chmpbuhtiswofigFSymbAet iIc wiehenX M4 .cyano.

Carboxylic acids are prepared by heating the cyano compound

in ah agqueous acid. Carboxamides are prepared by heating

the cyano compound in a suitable solvent, for example

15 chloroform or xylene, in the presence of polyphosphoric

acid.

Compounds of the invention where X is R6C(0)- and R1
and R2 are independently hydrogen are available by
subjecting the corresponding 2-dibenzylamino compounds to

20 catalytic hydrogenation conditions over a precious metal
catalyst, such as palladium on carbon, or over Raney nickel.
These reactions are typically performed in a lower alkanol
or tetrahydrofuran at room temperature to about 60°C, for
from about 1 hour to 24 hours, at a hydrogen pressure of

25 about 60 p.s.i. .

Compounds where either or both of Rl or R2 are hydrogen
may be further functionalized to prepare other compounds of
the invention by reductive alkylation. Under these
conditions the primary or secondary amine is reacted with an

30 appropriate aldehyde or ketone to prepare the corresponding
imine or enamine. The imine or enamine is then reduced to
the desired compound by catalytic hydrogenation or by
reduction with an appropriate hydride reducing reagent in
the presence of an acid. _

',35 Preferably, the transformation is performed by direct
alkylation. The starting primary or secondary amine and a
base are combined in the reaction solvent followed by the
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Synthetic 1, 4- cycl ohexanedi one

mono- ( 2, 2- di met hyl propane-1, 3- diol)ketal is reductively am nated under
standard conditions WD 98/ 08502

PCT/ US97/14938-38- with an enantioner of33-
[err]-nmethyl-(4-nitrophenyl)-ethylamne (Synthetic Schene VII illustrates
t he use of hﬂdlﬁl@ﬂ) oferzhe iabkey Jat The &genk .i s Thenmeattionesglvert may

| d h .
A s
d|astereonepﬁcthnﬁt@M?e'ﬁuﬁmlégt@¢%6ﬁ§%§ra#6 t Fdmetdpal gmpmwde or N-

chr omat ogr apRy Lo -HLagid e dhosé 2l Limatk@Nb Tf&%é‘@dﬁﬁﬂ’lﬁhe@f bene
treated, if desired, Wth an appro rlate al k atlng ﬁgent for exanple an

approprl%teSYQ%Irﬁ)He%al iThe Paseapstebensu RERGEHER nary sal t

prior to cl ﬁéﬁ&%l@fzé hthd eddid f@éﬁdi‘a(:édndhmml@ert)ﬂé grogdreas ebF . chbe
reci ate that _whil | X illustgates

killed art || t he che
The use of GSRSEROMeEHIOROT S0 RIGHE B5nhBu NP AR AEnet B R AR e
synthetic 1Bhensubamﬂang/gxwxmgoraggltoabtheﬁopndd&anﬂxdedxtucmalmpse_

conpounds o% opay Iéad pglgaeaggngf tent with t

[err]-nethy 4-nit rop eny et nmorety rs-ac eve yre uctloﬁhof t he

4- ni t r olQr ogpbesrESRe ) e R la'hayzea agrRsl.y Bases typicakly twsgd for

[err]-methykhede %Qea@elmea&yé)séayﬁmneaeb}énala%dw it s ddik SAkbOnEERUP
can be accopnplished hy a w de range of [edﬁi %ﬁﬁgsnts I ncl udi ng, for

exanmpl e, ti TARi GRACSICR MM oFt¥ee 15t HWRBM 2 afe, TRM 2i nc/ acet i ¢
acid, or bytéﬁpahcym:urehwhs |EPRS | Dor &bbueal Bt m\xx{se_a:cagae dazkes ptase when

the alkylated products are isolated by concentration of the
15 reaction mixture under reduced pressure followed by
- partitioning of the resultant residue between water and a
suitable organic solvent such as ethyl acetate, diethyl
ether, dichloromethane, ethylene chloride, chloroform or
carbon tetrachloride. The isolated product may be purified
20 by chromatography, crystallization from a suitable solvent,
salt formation or a combination of these techniques.

The specific alkylating agent employed is determined by
its commercial availability or a convenient synthesis from
commercially available starting materials. The preferred

25 - alkylating agents for synthesis of compounds of this
invention are selected from appropriate chlorides, bromides,
iodides, or methanesulfonates. Alkylating agents where the
-leaving group is chloro are prepared from the corresponding
alcohol by standard methods, preferably by treating the

30 alcohol with neat thionyl chloride at ambient temperature.

 alkylating agents where the leaving group is
methanesulfonyloxy are prepared by treating a solution of an
appropriate alcohol in a suitable anhydrous solvent such as
tetrahydrofuran, diethyl ether, p=dioxane or acetonitrile,

35 which contains a base. The base must be sufficiently basic
to neutralize the acid generated during the progress of the

reaction but not so basic as to deprotonate other sites in



25 nmonohydrochl ori de (or other nonobasic salt) of the reduction product i's

treated wyidnogiedsez or an al cohol at roomtenperature or, i nPEDMIBIIIMIBENCES,
at elevated tenperatures. A particularly convenient condition for renoving

the a- nmethyl-(4-nitrophenyl)ethyl noiety is hydrogenation of the 30 am ne

nonohydrochl oride in methanol over a plajgnumcatalyst. The skilled artisan
w Il also appreciate that the order in Ich the steps are perforned to

prepare the conpounds of the present invention are not i rtant in_many
cases. ThetBs OSSR FepdtatTHiR EAd® %HDPEQSRFFF'sggaglF&OHQ%Rﬁwaie
WD 98/ 08502he base must not compete to any great eREZAUSRHILR42BR - 39- sone

Pr eparat | oRpsE TRt FU chd! dii Foddiad L OFGoH: PALAIBE T RACE! o

4- Di et hy| sniffdeyienthecindricl (& 2inli the hyearbpanestlsenti.ol Basesl To a
SOlU! 9 OLy23igD (P Ionele GaRLEybar a6ol BeE00a SRLAU Il ©
mono- 2, 2- dRFePiYistidiean &1l el amiee T Norerby LBaEphed ipext ufe whe

al  oved torghick il mMixtAiFs £4 ¥R AGABET ehe' Bul fenhbifgS ekdliedit WAG: t hen

radual |y added 31.69 gm (0, 50 Mo|) of sodi um cyapoborohydride. -~ Once this
S0 1 on’ vBEOLaRT ot CHa ] EonR T 1Ag Lo aatRl oY anfue MeFBaPSSuHEARTe {0 a

pH of abouha@idelhesuydh s tiosidlelerider i ofi mathinesdlécaticc aatiydirddd ti ons

ti d i Nt ai.n._t he. . ddit] f ti i d
no | ongbr pleleRst b B 29 fedCEl FEECR b Boul R af o
stir at robourenpdr smbiernbrtampevatereTheTRe predoctonsnisodesasadyt hen

concentr at ed Ry J183Hf G@%he reaction mixture under reduced pressure
followed by partitioning the residue between water and an
appropriate organic solvent such as dichloromethane,
15 ethylene chloride, chloroform or carbon tetrachloride. The
isolated product is used directly in the alkylation step.
The compounds bf'the present invention possess a chiral
center, and as such exist as racemic mixtures or individual
enantiomers. As stated above, racemates and the individual
20 enantiomers are all part of the present invention. The
individual enantiomers may be resolved by fractional
crystallization of salts of the racemic bases and
enantiomerically pure acids, for example, ditoluoyltartaric
acid. Alternatively, the individual enantiomers may be
25 prepared by the use of a chiral auxiliary during the
' prepafation of the compound as described in the following
Synthetic Scheme VII.



© pressure me of about 100 nlL and was then partitioneg N
sbdiun1hyBPOX| e gnd di chl oronet hane. The renmi ni ng aqueous ﬁ@@guﬁiké-

treated with saturated aqueous sodi um chl oride and was again extracted with
25 dichl oronet hane. These organi c phases were conbined, dried over sodium
sul fate and concentrated under reduced pP&ssure to give 40.15 gm (70% of

t he desired conpound as a yellow oil. MS(me): 228(Mrl) 30 Renoval of

ketal A solSun c e mvbl ) of 4-di net hyl am no- cycl ohexanone

(2, 2-di net hyl propane-1, 3-diol )ketal in 250 nL of 90% form c acid was heated
at reflux for 3 hoyrs, The reaction mxture was then stirred at room
“tenperature for 3 3§ days. The reaction m xture was then ted wth 250
nm. water and was gonce trateoiaQHa volune of- about 250 niL otary
evaporator. The djl uti § WO 98/0 502
"PCT/ US97/ 14938 - 40>¢ e
further concentr af 4

hydr oxi de and ext od with dichl ofomeM@ne. The organi c [
conbi ned, dried ovey'sodiumsulfate and 5 concentrated unde
pressure to give 11F? gm (100% of the desired conpound alyellow oil.

MS(nmfe): 141 (Merr]) NVR(CDO 3): [err]2.50 (m 2H), 2. Hzm, 2.28
(m 6H), 2.01 (m 2H), 1.80 nléagé. 10 Preparation Il H”}R
4-(1-Phthal i m dyl ) cycl ohept a stirred solution of 0 gm (20.6

mvbl ) of 4-(1- R---H
O NO,
O
}
0
separate
diastereomers

5 1,4-cyclchexanedione mono-(2,2 -dimethylpropane-1,3-
diol)ketal is reductively aminated under standard conditions



pht hal i m dyl ) cycl ohexanone in 30 nL of diethyl ether were 15 added 3.79'nL

(30.8 mMN, 98%8 ron trifluoride ethereate. After stirring g&fusdhndbgut €s
at roon1te§peré?3re, 3.24 nL (30.8 mwbl) ethyl diazoacetate were agﬁﬁ

dropwi se. The resultant solution was stirred for 16 hours at room
tenperature. The reaction m xture was diJuted with 20 saturated aqueous
'sodi um car bonate and was t hen extracted%ﬁtrldlethyl et her. The conbi ned
organi c extracts were dried over sodium sulfate and concentrated under
reduced pwdsdiiran &ient Peimdreofae-thetdwilvad -mi tifoptemfl 0+ eehpyamine

sul foxi de. o Bl SULULAD Y95e A9Rd b g G Sie A28, () 8 om of

sodi um chl e Fésu m xtare was he
hour s. Thenaemtqm)m xt The msatlhéﬁ FeFoaed mrwctmbeerwmﬂsm er

and extra %*}:é’éﬁi@i/ﬁ ehﬂ?hoc?@cﬁ%d@ﬂféof i PPESE St Yef BeVashed
y wt

sequentlal wat er , apd sat.ur queous sodlun1c Iorlde dried,over
sdaluﬁ@ﬁﬂq¥ﬂﬁa%ﬁﬁﬁ%%h@@ﬁtﬁ&?@&l ot HYEH 9 1< stFeme Thet Pegdidge

vvas subj egt %ﬁatsteszrémﬁargel mé REQRRL, OQWﬂlaﬂéﬂété&né\i% hafé dhehexane/ et hyl
acetate. Fractions 3? mnBto C ntaln roduct were |ned .concentrat ed

under red SERPTRHERI PY FRrgmeLogrep |ﬂ??7 aQﬁl? ?fY%F% hBahyON35
NB(?L§97/THEKd¢fﬂe]may tMEhQ&bO???&ted if desired, with an A
PCT. I me
mixture of PPAPEERGS SERETETRa) agelicn) oo R0 i RaRREa Y

hydr okl oraldwlarmaxnde. ghe( PTepREe) tdfe $onwmrydm neualernanyosads in 25
nL et hanol, \asy- td St PdavhB 3T hRY bl -Mdtdnand( 4 hely Aeghery 8 eERLhUX for 30

m nutes. The reactiogn n1ﬁhgre was then coqgled to room tenperature and

stored at MYRYY C rBRre1gkpdded aﬂﬁé%aéwm%lnga&w%?w‘?n%h%lwelle

Synthetic Scheme IX 1llustrates the use of a cyclohexanone
to prepare compounds of Formula I where m=1, the synthetlc

15 methodology is also applicable for the preparation of those .
compounds of Formula I where m=2.

Cleavage of the a-methyl-(4-nitrophenyl)ethyl moiety
is achieved by reduction of the 4-nitro group followed by
acid catalyzed solvolysis of the resulting a-methyl-(4-

20 aminophenyl)ethyl moiety. Reduction of the nitro group can
be accomplished by a wide range of reducing agents
including, for example, titanium tetrachloride, lithium
aluminum hydride, or zinc/acetic acid, or by catalytic
hydrogenation} Solvolytic cleavage takes place when the

25 monohydrochloride (or other monobasic salt) of the reduction
product is treated with water or an alcohol at room
. temperature or, in some instances, at elevated temperatures.
A particularly convenient condition for removing the a-
methyl-(4-nitrophenyl)ethyl moiety is hydrogenation of the

30 amine monohydrochloride in methanol over a platinum
catalyst. '

The skilled artisan will also appreciate that the order

————1in which the steps are performed to prepare the compounds of
the present invention are not important in many cases. The

35 following Preparations and Examples will serve to illustrate



/

was col | ected and washed wth cold ethanol. The solid was 10
di ssol ved i W nd the aqueous sol ution nmade basic by therﬁg&ﬂ'})ﬁs%f
pot assi um carbonate. The aqueous phase was then extracted with
di chl or onet hane which contained a small anpunt of isopropanol. The organlc
extracts were conbined, dried over sodi unT3¥tfate and concentrated under 15
reduced pressure to prOV|de a crystalline solid. This solid was
recrystallizedmbr@ilQMMamﬂriahinnndmbssiBEegmithiﬁatbé siyattetiiced oxi ne.
m p. = 96-7[err me). .. 156 ) 20 Calculated for Clerr]Herr]Nerr] O
Theory: C 6?""1%%?”%%% P%)sﬁgl '%*17.93. Found: C, 61.23; H, 10.44; N, 17.81.
EXAMPLE 1 N, N-Di net hyl - 8-am no-1, 2, 3, 4-t etrahydr o- 2- di benzofuranam ne 25
di hydrochl ori de hem hydrate Preparation I
O (4-Fl uoroni trorphenyl)-4-di met hyl am nocycl ohexanone oxi ne To a suspensi on
of 1.50 d¢m (13.1 n1VbI) of pot%@%%mﬁﬁhxrhﬁ%@%%h%ﬁﬁﬁ@?m oil) in 80 nL
of tetrahydrgt HR T iViab

exane OxlMe In portlons~mnth coolfng After stirring
Si-teeSfor about 20 minutes, a solution of 2.00 gm (14.2

mvbl ) of 4-fl uor omot Iaolseﬂzmmon rof e25 a0 hg:dr 00 usanMwm addddmethydsed nyy 20

nmg of 18-cro 6_et her stir a2 hgur he ’ ctlon

m xture was é@gn eﬁe&? ?ﬁl”l ?rﬁé@%%l%gwat thgrgggltlggﬂﬁ1xture was

extract ad wi cycabhelxomﬁatmgnomrez Mme@hmlganpgnexﬂr. dcBs ode ke tigds leadd

WO 98/ 08502 ¢he reaction mlxture was allowed to stPETEYPIY L3R A2-r ik h
col d aqueous sodi um hydroxi de 1 M_followed by saturated aqueous. sodi um

chl ori de. Théeﬁ‘@ﬁé"lamuﬁg?'org'%‘hlréus%liﬁjr‘b%l%swﬂF?eH §PepTafldtYs @ddad and
concentrated31.69 gm (0.50 Mol) of sodium cyanoborohydride. Once this

addition was complete, acetic acid was added to adjust the

15 mixture to a pH of about 6. The pH was monitored
periodically and acetic acid additions continued to maintain
the pH at about 6. When the addition of acetic acid no
longer resulted in gas evolutlon, the reaction mixture was
allowed to stir at room temperature for 18 hours. The

20 reaction mixture was then concentrated under reduced
pressure to a volume of about 100 mL and was then
partitioned between 1N sodium hydroxide and dichloromethane.
The remaining aqueous phase was treated with saturated
agueous sodium chloride and was again extracted with

25 dichloromethane. These organic phases were combined, dried
over sodium sulfate and concentrated under reduced pressure
to give 40.15 gm (70%) of the desired compound as a vellow

- oil.
MS(m/e): 228(M+1)
30 OV 1

A solution of 18.4 gm (81 mMol) of 4-dimethylamino-
'cyclohexanone (2,2-dimethylpropane-1,3-diol)ketal in 250 mL
of 90% formic acid was heated at reflux for 3 hours. The
reaction mixture was then stirred at room temperature for 3

35 days. The reaction mixture was then diluted with 250 mL
water and was concentrated to a volume of about 250 mL on a
rotary evaporator. The dilution/concentra-tion sequence was
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under reduced pressure to provide 4.52 gm of crude product. 5 A

portion (%z of this material was subjected to silica .
chr omat ogr 6ting wi th 5% net hanol (contai ni ng about 5A>a#§g%?ﬁﬁP

hydr oxi de) in chloroform Fractions containing product were conbi ned and
concen-trated under reduced pressure to provide 2.64 gmof the desired 10
compound. mp:= 74-5[err]C MB(me): 277&Rrerr]) Calcul ated for
Clerr]Herr]Nerr](err]: Theory: C, 60.63; H 6.91; N, 15.15. Found: C,
60.88; H &1 Nepdacé&d.tdd more times. The residue was then further

N. N-Di net hy| - 85%%%&@%3- é‘eriﬁﬁngkoa%bﬁEb%z‘iﬁL‘{rmE Pads SAPERF R/
2.50 gm (9. 0 - (4-fluoro- . .
ni t r opheny|sodiwh nerdvoxhdacend| enexansrd wiithe Gishdpnamethayes, f ofRfc aci d

was heat ed sl o ye tonsbs Uie FBd8EmBi Y 0821 o0 oA RIHIRIE sulfdeé g

m nutes the reaction mxture was _cooled to roomtenperature and npst of the

formic Bci FINGRREPLEdcrnAGHERAUERESBERESUTRe YR JiHR Wad IR sb0RY) i n
wat er and tde @ edesi paseonpdaniiaaiscabyeaddint icdn of 2N sodi um hydr oxi de.

The aqueous, 1] Xj ure thep,extracted 25 with dichloronethane containing
a small anéﬁﬂb“d? tsg%?% gﬁo?. The conbi ned extracts were conbi ned and

concent r at dMRIHFREL 3 bducga -Bled8ur @l Fr-A8 dend. ZHym 9§28 EmysbH) I-i ne

solid. Thi i g wa. ubj eghed t o4kl i ca gel chromatography, eluting with
a gradient%%gﬁgh ofo?%?hlioghcgﬁfa?ﬁpﬁg from 2-5% net hanol (contai ni ng
about %% anmoni um hydroxi de). Fractions containing product were conbined
and concentrated under reduced prepsdp@ratiensaly d residue was

e e o e B it A b o=t e

' To a stirred solution of 5.00 gm (20.6 mMol) of 4-(1-
phthalimidyl)cyclchexanone in 30 mL of diethyl ether were

15 added 3.79 mL (30.8 mMol) of boron trifluoride ethereate.
‘after stirring for 20 minutes at room temperature, 3.24 mL
(30.8 mMol) ethyl diazoacetate were added dropwise. The
resultant solution was stirred for 16 hours at room

~ temperature. The reaction mixture was diluted with

20 saturated aqueous sodium carbonate and was then extracted
with diethyl ether. The combined organic extracts were
dried over sodium sulfate and concentrated under reduced
pressure. The residue was dissolved in 15 mL of dimethyl-
sulfoxide. To this solution were added 1.3 mL of water and

25 1.5 gm of sodium chloride. The resulting mixture was heated
at 170°C for 7 hours. The reaction mixture was then cooled,
poured into 150 mlL of water and extracted with diethyl
ether. The combined organic phases were washed sequentially
with water and saturated agqueous sodium chloride, dried over

30 sodium sulfate and concentrated under reduced pressure. The
residue was subjected to silica gel chromatography, eluting
with (6:4) hexane/ethyl acetate. Fractions shown to contain
product were combined and concentrated under reduced
pressure to give 4.17 gm (79%) of the title compound.

35 MS(m/e): 257(M*)
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Cal cul at edVPIPOBE2 1 H err]Nerr]err]: Theory: C, 64.60; I—(’]é gg"“é%

10.76. Found: C, 64.41; H 6.36; N, 10.47. Reduction of nitro aroup 5

A solution of 0.38 gm(1.46 mvbl) of N, N dinethyl-8-

nitro-1, 2,3, 4-tetrahydro- 2-di benzof ur anafilie in 150 nL of ethanol was
hydrogenat ed over 200 ng of 5% plati numon carbon at 40 p.s.i. for 2 hours
at roomtenperature. The catal yst Pweparatoiend B¥Ifiltration and the

filtrate 10 concentrat e nde due was
subj ected to radial chrofa bﬁ’?élﬁ% g%llg‘ggcg’; ﬁ%&ﬂ-‘m%] oeﬁﬁ ing wwth 10%
met hanol (cont mmmmulmetoﬁ%aﬁr&ogmrfﬂ-l@ymmdegf i4rdimetly baminsract | ons

cont ai ni ng é}%@gﬂféx%‘f&ﬁﬁ hggmaeﬂlpeqd@%@w HEHNORs fugdupedrpr essure to

provi de 15 8-.am no- 4-t et r ahydr o- 2-
E benz o ur dvatany Eamine| BYgBSCHLPL 1Ak 16 RSl (RIVoRAT BFeeRgA et her

and this SQhHhiQﬁzmzqg&ﬁﬂdmhéhahndtnegnhéau@a(kt f@&ﬂﬁ&eﬁéﬁlBatﬁdn&@b% was

filtered and dried tp %) of t e title conpound

MB( 1 e) M%é‘r‘%"ﬁ"’ga%ﬁl:h‘{fsdwﬁér éﬁ@r ]‘?@ F9, Y er?ﬁBEPyané

ﬁl—5(ﬁl5l\l-g f‘srﬁﬁed\l at9. Q‘ZC Eﬁhnﬂsdﬁouiﬁ 12Tl'ié, reshtl t g %ﬁ@stEKAWEESBlaﬂ
met tetra n

yl ) met haneé’fﬁ%l %%-rhf%%tﬁdn?%u é !)’ d9w6mh %%%%%rﬁ%?? ofT}Nel\Eal tﬁ’yl 8-

am no-102, 3 hen adissglived2idi weheof an@n&hm@q}lm oSOl:lhtb@md!@aﬁerrbh§d|Cat e

and 29.0 %ﬂé%&%@éioﬁo&fvggi‘.gfsgﬂm RIzRYdfH L, | "rHe Oaftecus phase

di chl or onet fane was heat e m nutes. To thi eneaqus

m xture wer@saddRRn 1°¥gTROtedewWAiHI Al ighlonomathane CIES‘, h‘F‘B?Fgéne@hé
reaction mggdll B AASuRei bat edob@bpadnddy.s atl—xeardﬁmlé esperattusewete this
mxture “eﬁiﬁﬁEﬁEdeSgigg'gvgg ggdg%%lﬂwigate and concentrated under
15 reduced pressure to provide a crystalline solid. This solid
was recrystallized from ethanol to provide 1.05 gm (67%) of
the desired oxime.
m.p.= 96-7°C
MS(m/e): 156(M%)
20 Calculated for CgH1eN20: Theory: C, 61.51; H, 10.32; N,

17.93. Found: C, 61.23; H, 10.44; N, 17.81.

EXAMPLE 1
N,N-Dimethyl-8-amino-1, 2, 3, 4-tetrahydro-2-dibenzofuranamine
25 dihydrochloride hemihydrate

O-(4-Fluoronitrophenvl)-4-dimethvlaminocvclohexanone oxime
To a suspension of 1.50 gm (13.1 mMol) of potassium
hydride (35% in mineral oil) in 80 mL of tetrahydrofuran was
30 added 2.00 gm (12.8 mMol) of 4-dimethylaminocyclo-hexane
oxime in portions with cooling. After stirring the reaction
mixture for about 20 minutes, a solution of 2.00 gm (14.2
mMol) of 4-fluoronitrobenzene in tetra-hydrofuran was added
followed by 50 mg of 18-crown-6 ether. After stirring for 2
35 hours the reaction mixture was quenched by pouring into cold
- water. The resulting mixture was extracted with
dichloromethane. The combined organic extracts were washed



35 am nonet hyl at ed pol ystyrene and the reaction agitated for an additional
18 hours §§§@§§0}ct ion mxture was then filtered WO 98/ 7114938
PCT/ USQ?/Y 4- and the volatiles evaporated to provide 5.7 (364% of
the title conpound. NB(nie) 309(M+1l) 5
EXAMPLE 3 N- (N, N-Di nmet hyl -1, 2, 3, 4- tetrau%dro 2- am nodi benzof ur-8-yl) -
4- quorobenzenesquonanlde Beglnnlng Wit 9.0 ng (0.029 mwbl) of
N, N-di met hyl - 8- ami no-1, 2, 3, 4-t et rahydr o- 2- di benzof uranani ne di hydro- 10
chl ori de hewinycehdcaagngorsosedivg bysremide d0 4 Miudiollaned diésul f onyl
chlori de, s'aa@}ré@e&59cﬁ1e8ﬁst bedlivd eraemedd waie F RO cbz/ éu'i'?c
procedure descrjbed in npl e 2. (e 89( M+l
N: (N, N- Di rﬁqmtplqnzwemdre@ﬁaﬁmros?d&m@]@miﬁ@%% %}}d 830%3%’%?%1%41 de
Begi nni ”9 ﬁﬁdé’r %QdﬁﬁgﬁOpQégsm )toOfpr*&di-dtl @.tﬂr?lhglﬁ-oﬂ%'rud% p:;]odu%td
am no- ahydr o- enz ne_ di ro- chl oride he rate
and 2. ng (0 ﬂﬁ%?? of abg fa%%ﬁf IR} (AR, SY TREE %e
conpound vmhcacgekreurbmatbgrmmlyedilm:d@Mmtﬂecﬁ% m@daemﬁb 2. I\/B( me):
273(M+1) 2 Eﬁ@gﬁ
N- (N, N-Di néf hgng 2bt°gtt-'r asr?y(? oflénrﬁ‘ r?&’c?rt?é\lz% a/]fgr yc?opropanam de
Begi nni ng EWQQtDOOSnQOPGagzgmﬂwnquﬂCQVWQHﬂrﬁﬁ concen-trated

under reduced pressure to provide 2.64 gm of the desired

10 compound.

m.p.= 74-59C

MS(m/e): 277(M%)

Calculated for C14H19N303: Theory: C, 60.63; H, 6.91; N,

15.15. Found: C, 60.88; H, 6.99; N, 15.31.
1s '

-2-dibenzof

A solution of 2.50 gm (9.03 mMol) of O-(4-fluoro-

nitrophenyl) -4-dimethylaminocyclohexanone oxime in 25 mL of
96% formic acid was heated slowly to reflux under a nitrogen

20 atmosphere. After 90 minutes the reaction mixture was
cooled to room temperature and most of the formic acid
removed under reduced pressure. The residue was dissolved
in water and the agqueous phése made basic by addition of 2N
sodium hydroxide. The aqueous mixture was then extracted

25 with dichloromethane containing a small amount of
isopropanol. The cdmbined extracts were combined and
concentrated under reduced pressure to provide 1.2 gm of a
crystalline solid. This solid was subjected to silica gel
chromatography, eluting with a gradient of chloroform

30 containing from 2-5% methanol (containing about 5% ammonium
hydroxide). Fractions containing product were combined and
concentrated under reduced pressure. The solid residue was
recrystallized from hexane to provide 0.91 gm (39%) of the
desired compound.

35 m.p.= 88-89°C

" MS{m/e): 260 (Mt}



30 - am no- t et rahydr o- 2- di benzof uranam ne di hydro- chloride
hem hydrat"\i‘sm 3 ng (0.036 mwbl) of cycl opropanecarbonyl %ﬁr’bg?"d'é’”t he
title conpound was recovered by the procedure described in Exanple 2.
M5(me): 299( Mtl) WD -98/ 08502

PCT/ US97/ 14938 - 45- EXAMPLE 6 -43-

N-(N, N-Di nethyl -1, 2, 3, 4-t etrahydr o- 2- am nodi benzof ur-8- yl)cycl obut anam de

Begi nni ng whtlkud.at & fér (2P pMBNY0gT: - NiNediryet hyd - 864 560; H, 6.20; N,
am no-1, 2, 3, 4- tetrahydro 2- dlbenzofurananlne di_hydr o- chl ori de henlhydrate

and 4.3 nglPe7636 M@Mdof Sychb-4bat HnebarfonN: cHl A1 de, 6.7 ny (74% of
-the title conpound were recovered by the procedure descrlbed I n Exanple 2.
MS(me): 31 N%l) 10 EXANMPLE 7

N- (N, N-Di £2-ami nodi benzof ur-8- yl)benzani de

- Begi nnisg WI th & &oﬂgat(ﬂ::@Z@frm/bB;B gfn NIN4AS mMdby) - NN-dimethyl-8-

and'5. 06 niLEeds T - Ch e 2 paRAE I g ’f% 5 SF0 B BErI o'
conpound methan@domedumrmeneteéeaue@ @@@crmg)@f Exbatplpum. ovs(ni e) :

334( Mr1) 205 Qi % 1. for 2 hours at room temperature The
N-(N, N-Di nethyl -1, 2, 3, 4 etra dro - .am nodi benzof ur

2-chl orobeﬁégmlérétsé@%rﬁﬁgow hPy. 61&51’@61@2’9 alﬂ%l‘)h%ngzWﬂFﬁet hyl -8- 25
am no-1lp 2, dofickditrdtied aurdéi beedatetapa@sitund hydrife residue was

subjected to radial chromatography (silica gel, 2 mm),
eluting with 10% methanol {(containing about 5% ammonium
hydroxide) in chloroform. Fractions containing product were
combined and concentrated under reduced pressure to provide
15 265 mg of N,N-dimethyl-8-amino-1,2,3,4-tetrahydro-2-
dibenzofuranamine as a viscous oil. The o0il was dissolved
in diethyl ether and this solution treated with hydrogen
chloride. The precipitated salt was filtered and dried to
provide 337 mg (74%) of the title compound.
20 MS{m/e): 230(Mt)
Calculated for C14H18N20¢2HCl: Theory: C, 55.45; H, 6.65;
N, 9.24. Found: C, 55.12; H, 6.58; N, 9.00.

_ EXAMPLE 2
25 N- (N,N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
yl)methanesulfonamide
A mixture of 9.0 mg {0.029 mMol) of N,N-dimethyl-8-

amino-1,2,3,44tetrahydro—2—dibenzofuranamine dihydro-
chloride hemihydrate and 29.0 mg (0.115 mMol) polyvinyl-

30 piperidine in 1.0 mL dichloromethane was heated to 60°C for
45 minutes. To this homogeneous mixture were added
1 mg (0.036 mMol) of methanesulfonyl chloride. The reaction
mixture was agitated for 2 days at ambient temperature. To
this mixture were then added 58.0 mg (0.058 mMol)

35 aminomethyleted polystyrene and the reaction agitated for an
additional 18 hours. The reaction mixture was then filtered



chl ori de hem hydrate and 5.8 ng (0.036 mwbl) of 2-chloro- benzoyl chlori'de,

_ 6.6 ny (éﬁ? ot he title conmpound were recovered by the pper/gseRY3s
describedi'n anple 2. M5(nfe): 355(M+1l) 30 EXAVPLE 9

N-(N, N-Di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzof ur-8-yl) -
2,4-di fl uorobenzam de Beginning with 9.0 ng (0.029 nmwl) N, N-di net hyl -8- 35
am no-1, 2, 3,4-t et r ahydr o- 2- di benzof ur an %Tne di hydro- chloride hem hydrate
and 6.3 ng (0.036 mvbl) of 2,4- difluorobenzoyl chloride, 6.91 n% %?4@6 of
the titl eand Ypeogolatdles evaporated to provide 5.7 mg (64%) of the

PCT/USQ?/&%%%% =bfpouEpound were recovered by the procedure described in
Exanmpl e 2. nfe): 371(M1) 5 EXAMPLE 10

N- (N, N- DiM8tmye £, 2 39 UM+t ahydr o- 2- ani nodi benzof ur- 8-yl ) -
2-trifluoronethyl-4-fluorobenzan de Beginning with 9.0 ng (0.029 mwbl) of
N, N- di_met hyl - 8- anino-l,2,3,4-tetrag§%ﬁﬁa§4ytxﬁuofurananine di hydro- 10
chl or iXde hem hydrate and 8.1 ng (0. )" of 2-tri-

f1 uor omet INH (M, K+ Dimnebbp1egl, 2¢ Bl, dr-tet rahydran (@stgodibemzo furt 8-¥dhpound

I B o R ke IS0 12 (Y
2- t hi ophenecar BegdmrdaBa ini el ving h (9. B2 Ayol )2 oL ip N-dgmethyl-8-
N, N-di met Blin@-1, 2,3, 4-tetrahydro-2-dibenzofuranamine dihydro-

10 chloride hemihydrate and 7.0 mg (0.036 mMol) of 4-fluoro-
benzenesulfonyl chloride, 5.61 mg (50%) of the title
compound were recovered by the procedure described in
Example 2. '

MS(m/e): 389 (M+1)
15
EXAMPLE 4
N- (N, N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
_ yl)acetamide
Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-

20 amino-l,2,3,4-tetrahydro-2—dibenzofuranamine dihydro-
chloride hemihydrate and 2.8 mg (0.036 mMol) of acetyl
chloride, 6.05 mg (77%) of the title compound were recovered
by the procedure described in Example 2.

MS(m/e): 273(M+1)
25
EXAMPLE 5
N- (N,N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
yl)cyclopropanamide
Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-

30 amino-1,2,3,4-tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 4.3 mg (0.036 mMol) of
cyclopropanecarbohyl chloride, the title compound was
recovered by the procedure described in Example 2.
MS{(m/e): 299 (M+l)



20 am no-1, 2, 3, 4-tetrahydro- 2-di benzof uranam ne di hydro- chl Qr]

heni hydr at e WA88/88582 g (0. 036 nmvbl ) of 2-thio- phenecarbonyl 8ﬁ#ﬂﬁ?ﬁ%ﬂng 0

ng (81% of the title conpound were recovered by the procedure described in

Exanple 2. M5(me): 341(Mt1l) 25 General procedure for the coupling of

carboxylic acids with -45-

N. N- di net hyl - 8-am no- 1. 2. 3..4-t etrahvdr o- 2- di benzof uranam ne A suspensi on of

1 equival ent of N, N-dinethyl-8-am no- EXAMPLE 6

1, 2, 3,-4-tetrahydr - dj benzof yr drochl orjde 30 _henm hydrate and

4-5 eqU|vaIent§“o? é%r?%?ﬁ§ﬁ¥#53r dlﬁg iﬁ 4#ﬁc#cﬁ%ﬁ?ﬁ?§ ﬁ%ﬁ%g F

60[err] C for 45 n1nutes To this miXCpckohuEanbmndadded 4-5 eqU|vaIents of

pol ymer bound 1- - I- tay, y kb I?fﬁp -t

al ., Tetrahedron er?lﬁgigﬂg? @ %gﬁb(?BQQ?? gﬁggﬁ %Q eqU|va nt S of

t he carbdkylamlmaﬂi 2, Phet Teetralydre- agfihepgofurappeinecdifyidrahe

reaction is %ﬁg@%ﬁ Hehi RREYA@ 8nd gl § HBY (8S088dRIon9 H@ﬂ@gﬁﬂgueacted
08502

starting
PCT/ US97/ 14988tanpcarRany lo chioridei rbd? Fhe (748) nofakber &ikiley agpoound
filtration aggdriheddcraduedd iy i Cie apedcbiiue¥agesaiibedofins Ehxaagile Thi s

procedure is |IIustrat%ﬁ§fﬁﬁ anples 12-16. 5
EXAMPLE 12 NNy et , 3, 4-tetrahydr o- 2- ani nodi benzof ur - 8- yI)

3-t hi ophiemecar boxamni de Beglnnlng with 9.0 ng (0 029 mwol ) of

N, N- di met hyl - 8- am no-1, 2, 3 4- tetrahyd enzof uranam ne di hydro- 10

chl ori de hem hydrate and 7 (0.058 of 3-thi o- phenecarboxylic

acid, 1.3 ng (1I$e/g(NoN-Ph@6t:hV|leloanﬁoM ydxerdraminedi hepzofont fiv1)
yl)benzamlde

Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-
15 amino-1,2,3,4-tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 5.06 mg (0.036 mMol) of benzoyl
chloride, 7.02 mg (52%) of the title compound were recovered
by the procedure described in Example-z. '
MS{m/e): 334(M+1)
20 _
. EXAMPLE 8
N- (N, N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-yl) -
. 2-chlorobenzamide
Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-
25 amino-~1,2,3,4-tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 5.8 mg (0.036 mMol) of 2-chloro-
benzoyl chloride, 6.6 mg (64%) of the title compound were
" recovered by the procedure described in Example 2.
MS (m/e): 355(M+1)
30
EXAMPLE 9 .
N-(N,N-Dimethyl-1, 2,3, 4-tetrahydro-2-aminodibenzofur-8-yl)-
2,4-difluorobenzamide
Beginning with 9.0 mg (0.029 mMol) N,N-dimethyl-8-
35 amino-1,2,3,4~tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 6.3 mg (0.036 mMol) of 2,4~
difluorobenzoyl chloride, 6.91 mg (64%) of the title



15 : EXAMPLE 13

NN ND gxd s 2, 3, 4-tetrahydro- 2- am nodi benzof ur - 8-yl ) - pérfusonideds
Beginning wth 9.0 ng (0.029 mwbl) of N, N-dinethyl -

am no-1, 2, 3, 4-t et rahydr o- 2- di benzof uranam ne di hydro- 20 <chloride g
hem hydrate and 6.5 ng (0.058 mwbl) of 2%é2ur0|c acid, 0.8 ng (8.5% of the
title conpound vvere pr oduced. I\/B(nie) 5(Mm+1l) EXAMPLE 14 25

N- (N, N-Di et hyl - 3, 4-tetrahydro-2-ani nodi benzof ur-8 3-f.uram de
Beglnnlng qppnogné w&rgoqggywﬁ%ﬁ rHﬁ égre des%rlbed in

am no- 1, 2, 8xdmpeer ahydr o- 2- di benzofuranam ne d| hydro- chl ori de hem hydrate

22%&%"&%%&8?&3“@?1% o) 355(W1) EXWRLE 18 0 o e e

N-(N, N-Di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzof ur-8-yl) -

5- chl oro- 2- furanide Begi nning Wi t h G 0h iy 29 mwbl ) of N, N-di nethyl - 8-
am no- Ir’OZ 3, 4-tetrahydro- 2-di benzof%}anam%glgl hydr o- WD 98/ 08502

PCT/ US97/ 140330 Nrpimetlay 1 dd, Redi Ay 8 ehrahydaos 25 ami nal desnsabuy -8fyl) -

5-chloro-2- furoic aC| da- Qr§fmo£6mé%yQL4Lffqutdrtd&m@d wer e produced.
MS(me): 359(Mrl) EXAMP

N- (N, N- Di net hyl Bfgi"@l&‘gc éf‘r%y?j'r% g ot 217 MRS uPLeNy Ny-dimethyl-8-
2- met hyl - 3ahiihorLgR , Bedi-vettahyddo-R mmex(xﬂoﬂaﬂaﬁwhheoﬁmyl&:dimt hyl -

10 chloride hemihydrate and 8.1 mg (0.036 mMol) of 2-tri-
' fluoromethyl-4-fluorobenzoyl chloride, 10.5 mg (86%) of the
title compound were recovered by the procedure described in
. Example 2.
MS(m/e): 421(M+1)
15 - ' .
~ EXAMPLE 11
N- (N, N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-yl) -
2-thiophenecarboxamide
Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-
20 amino-1,2,3,4-tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 5.3 mg (0.036 mMol) of 2-thio-
phenecarbonyl chloride, 8.0 mg (81%) of the title compound
were recovered by the procedure described in Example 2.
MS(m/e): 341(M+1)
25 |
al dur f r the ¢ ing ic i with
-dim ~8-amino-1,2 —tetrahvdro-2-dibenzofuranamin
A suspension of 1 equivalent of N,N-dimethyl-8-amino-
1,2,3,4~tetrahydro-2-dibenzofuranamine dihydrochloride
30 hemihydrate and 4-5 equivalents of polyvinylpiperidine in 1
mL chloroform is heated at 60°C for 45 minutes. To this
mixture are then added 4-5 equivalents of polymer bound 1-
ethyl~3-(3—dimethylamino:g§QPYI)carbodiimide (Desai, et al.,
Tetrahedron Letters, 34(48), 7685 (1993)) and 2-3
35 equivalents of the carboxylic acid. The reaction is
- agitated at 70°C until the reaction is complete. 2aAn
isocyanate resin may be added to remove unreacted starting



.10 -am no t et r ahydr o- 2- di benzof uranam ne di hydr o-

hem hydrat‘éozfﬁlﬁaé% ng (0.058 mvbl) of 2-nethyl-3- furoic ac@%’bgﬁé“?r’g?
(15% of the title conpound were produced. MS(me): 339(Mrl) 15 EXAMPLE 17
N-{N, N-Di net hyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzof ur-8-yl) -
4-fl uorobenzam de To a solution of O. 1324§m(0 57 mvbl) of N, N-di methyl- 20
8-am no-1, 2, 3, 4-tetrahydro- 2-di benzofuranam ne in 5 nL of tetrahydrofuran
wer e added zﬂaﬁemabflfrreqhyhfam ne Thel ressashyate Memivéd. by il toad8som\bl )

of 4-fluor Oé}f&f&z% %Pb&ﬁbgelsTmﬁoﬂ‘é%@dt g e%r:i:‘c}ifaeci’@r? St L5 80ent " Ol s

t enperature nut me~the reaction mxture was diluted
with 25 0.proreduesusssbdlustrpgedx e Examplesadidolf. sol ution was
extracted wi th dichl oronet hane and the organi c phases were washed
sequentially with water and saturated_aqueous sodi um chloride. The

di chl or 8met hane sol ution was dried oF&*ME&H dd sul fate and concentrated
under reducrd (N, 8-t 130 -1 3 I:BSttdueaM@ardLSSainmddhbedﬂzldﬂxﬁ:-&m;epus
tartaric acid and then washed \éMgF‘ oro hane The aqueous ‘phase made
basic wi th aqueous sodi um car bon &%, é??“e’)g?act ed with

di chl or omet hane. Batieseidgchlibho9rdt h@nd 0e>0t2r9amtl*®lwercﬁ a1t ciEmle g1 -8~

concentr at egduge uKe d to radi al
chr omat ogr(;aqﬁﬂ{}?g%cg & eégaﬁg?:?% Pugh-rgéﬁi%ﬁh%ﬂﬁ aj}b}’)?cont ai ning 5%
amoni fh h)ﬁd'rlmi'x@% hﬂmehYdr@tﬁoﬁnd 7. 4V\@998/008I§@ mMol) of 3-thio-

PCT/ US97/ 1 eé&rbg ﬁboaelaonnaan&dag ARRJUYE Wi COMé NEEmBBENnd

concentr at ed under gd pressure The residue was crystallized from
were recovere

MS{m/e): 341(M+1)

15 EXAMPLE 13

N- (N, N- Dlmethyl -1,2,3,4-tetrahydro-2-aminodibenzofur-8-yl1) -
2-furamide
Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-

amino-1, 2, 3, 4-tetrahydro-2-dibenzofuranamine dihydro-

20 chloride hemihydrate and 6.5 mg {0.058 mMol) of 2-furoic
acid, 0.8 mg (8.5%) of the title compound were produced.
MS(m/e): 325(M+l)

_ EXAMPLE 14 _
25 N-(N,N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-yl) -
3-furamide
Beginning with 9.0 mg (0.029 mMol) N,N-dimethyl-8-

amino-1, 2,3, 4-tetrahydro-2-dibenzofuranamine dihydro-
chloride hemihydrate and 6.5 mg (0.058 mMol) of 3-furoic

30 acid, 0.9 mg (9.6%) of the title compound were produced.
MS(m/e}: 325(M+1)

EXAMPLE 15

N-(N,N-Dimethyl-1,2,3,4- tetrahydro— -am:.nodlbenzofur 8-—yl)-
35 S5-chloro-2-furamide

Beginning with 9.0 mg (0.029 mMol) of N,N-dimethyl-8-
amino-1, 2,3, 4-tetrahydro-2-dibenzofuranamine dihydro-



t ol uene/ hexane to provide 0.130 gm (64% of the title conmpound in two
crops. 5 sgp/-8lerr]C MS(nmle): 352(Merr]) Cal cul at ed ge®Fruser714938
C[err]H[erriﬁ err] OF: Theory: C, 71 57; H, 6.01; N, 7.95. Found: C, 71.84
H 6.11; N, 7.95. 10 EXAMPLE 18

N (N, N- Di met hyl -1, 2, 3, 4-tetrahydro- 2- am%dl benzof ur-8-yl)-
- pyridi ne-4- carboxan1de Beglnnlng with O 2 gm (0.57 mwl) of

N, N-di met hyl -8- 15 ami no-1, 2, 3, 4-tetrahydro- 2-di benzof uranam ne and_0. 15
gm (0. 84 niblprifie] hemibydrasg and &t idng ol ©edS§riiabby obt Srablererea-
conpound VgjgoeRt abaad lay, 8 iy DIOCEEIUIGE deé Tt betle | Bomgadntewdle M p. =
146-7[err] C 2Q (me): 33 (Merr]) Calculated for

[ er r | H er PFeRPER ]C{err] Theory: C, 71.62; H, 6.31; N, 12.53. Found: C,
71.77; H, fs4ih/el: 1353AMHEXAMPLE 19 25 (2R)- and {2S)-
I\I-((R)}(+)-[err]-(4-Nitrophenyl)ethyl)-8-nitro-

, 2, 3, &~ tetrahydro- 2- di benzof uranam ne Reductive Al kylation To a sol ution
of 20.0 gm (101 mwbl) 1, 4-cycl ohexansXAMPlinel§ 2, 2-dinethy|)propane 1, 3-di ol

nonoket al iy o hangl . \wWeLe 1 233} 8Kt
R—(+)-[errf?( -9%?%}@%%§2§I?§?ﬁ§ gnf%% h% rochlo%mg 55 0 gm 398:%“£I) of
sodi um cyanobor ohydri de and 10 Euramid Qhe reactlon m xt ure was
stirred for 18 bég&%rﬁln QREH esmrraéuw 029 61} eagt NON-HliMethg 1wes- t hen

ydr s 4B andmiRe ador-dh %ﬁ%ﬁ%@ﬁé? SoPPhagsPuPRahife; BREHFOT) oo s at
room t enpecafllorddel hemidayadratre and 7.3 mg (0.058 mMol) of 2-methyl-3-
furoic acid, 1.5 mg (15%) of the ;itle-compound were
produced. ' '
MS(m/e): 339(M+l)

15
| EXAMPLE 17
N-(N,N-Dimethyl-1, 2,3, 4-tetrahydro-2-aminodibenzofur-8-yl) -
4-fluorobenzamide -
To a solution of 0.132 gm (0.57 mMol) of N,N-dimethyl-

20 8-amino-1,2,3,4-tetrahydro-2-dibenzofuranamine in 5 mL of
tetrahydrofuran were added 1.5 mL of triethylamine followed
by 0.10 mL (0.13 gm, 0.85 mMol) of 4-fluorobenzoyl chloride.
The resulting.mixture was stirred at room temperature for %0
minutes at which time the reaction mixture was diluted with.

25 0.1 N aqueous sodium hydroxide. This agueous solution was
extracted with dichloromethane and the organic phases were
washed sequentially with water and saturated aguecus sodium
chloride. The dichloromethane solution was dried overxr |
sodium sulfate and concentrated under reduced pressure.

30 This residue was dissolved in dilute aqueous tartaric acid
and then washed with dichloromethane} The'aqueous phase
made basic with aqueous_sddium carbonate and was then
extracted with,dichlérqmethahe;"These dichloro-methane
extracts were combined and concentrated under reduced

35 pressure. The residue was subjected to radial
chromatography (silica gel, 2 mm), eluting with 5% methanol
' (containing 5% ammonium hydroxide) in chloro-form.



.

WO 98/ 0850 PCT/ US97/ =l
m xture vvaiwpmqo?eat ed with dilute aqueous tartaric acid an%&é&%@@ﬂ% I on

exhaustively extracted with dichloronethane. The remaini ng aqueous phase
was nade basic with aqueous sodi um hydroxi de and extracted with 5

di chl oronet hane.  These di chl or onet hane ex#%acts were conbined, dried over
sodi um sul fate and concentrat ed under reduced pressure to give 33.7 gm
(9699 of N (FRcfidnfecoht@dnimigt popdtbrot )wety | gordbanedoand dcorxcambmted

2, 2-di net hyl pr ne- o a ' I hloy 12 ):
348(Merr]) BhFRE  Feafepa gttt Aomie HEUNZM gﬁg%gg%gﬁﬁéﬂ)j&cﬁ&vqﬂ"?
N- ((R) - (+) - [eolhetd/hakaneponpricotide )0 430 gwcyeA&hegfinbhe title

2, 2- di_met hyl -di ketal in 250 nL of 98% form-c acid was
heated to 40{)%%?%%?0%568%1#5%151’% reaction m xture was concentrated
under re8uceB-Bresifye8PE a vol ume of about 50 nL and was then- basified

W th agueousypphaspt unsearpenate. This m xture was extracted with

di chl or o- net h r | Xt r s then,dried qver di

sul fate and ég%ir‘]u %%%gg%lego%ng%a&&éé%c%% pr@gés%%' t oegi 33‘53'3%'9%%@9’%@
N((R-(+)-[®Br9%: (Beun@roplkenyll).8dwlH, 46 abl hagdyc?oBbxanone as a brown
oil. Preparation of oxinme 25 A mxture of 5.24 gm (20 mvbl) of
N((R-(+)-[err]-(4- nitrophenyl)ethyl)-4-am nocycl ohexanone and 1.40 gm
(20 mvolLP of hydroxyl am ne hydrochl or iBXAMPLBOL81L of ethanol was heated to

reflux on a . b Nut @S - ; ohe or
18 houre as ?[Lg?ﬂ’%ﬁa’??%%ﬁ?%%%g £ eERAN ARG ind A GBS £6L0BEY1 )

N-((R) - (+)-[err]-(4-nitrophenyl PotAine-4nsaoe9¥eBifAtxanone oxi me

hydrochl ori de was isolated by filtration. Wen dried under reduced :
S 52, AR VIR 8 BRI U e o
15 amino-1,2,3,4-tetrahydro-2-dibenzofuranamine and 0.15 gm
(0.84 mMol) of isonicotinoyl chloride, 0.081 gm (42%) of the
title compound were obtained by the procedure described in
Example 20. '
m.p.= 146-7°C
20 MS(m/e): 335(M*)
Calculated for C20H20N302: Theory: C, 71.62; H, 6.31; N,
12.53. Found: C, 71.77; H, 6.48; N, 12.36.

EXAMPLE 19
25  (2R)- and (2S)- N-{(R)-(+)-0~(4-Nitrophenyl)ethyl)-8-nitro-
1,2,3,4-tetrahydro-2-dibenzofuranamine
iv ti '
To a solution of 20.0 gm (101 mMol) 1,4-cyclohexane-
dione (2,2-dimethyl)propane-1,3-diol monoketal in 250 mL of
30 methanol were added 35.0 gm (173 mMol)of R-(+)—0~(4-
nitrophenyl)ethylamine hydrochloride, 25.0 gm (398 mMol) of
sodium cyanoborohydride and 10 mL of acetic acid. The
reaction mixture was stirred for 18 hours at room
- temperature:  To the reaction mixture was then added an
35 additional charge of 25.0 gm (398 mMol) of sodium cyanoboro-
hydride and the reaction mixture was stirred for an
additional 18 hours at room temperature. The reaction



Calculated for CJerr]J]Herr]Nerr]J]Jerr].HO: Theory: C, 53.59; H 6.42; N\,

13.39. F : 53.63; H, 6.58; N, 13.07. WD 98/ 08502
- ?Hﬁg?ﬂgn T D9, Y CT/US97/14 :
PCT/ US97/ 14938 -51- [err](c=1.0, nethanol): +61[err] AIkyratlo% 0 ﬂ%X|ne

N((R-(+)-[err]-(4-nitrophenyl)ethyl)-4-am nocycl ohexanone 5 oxi me was
prepared by partitioning 3.80 gm (12.1 | ) of the corresponding
hydrochl ori de salt between dilute aqueotS sodi um bi carbonate and

di chl oronet hane. After the phases were separated the organi c phase was
dri ed ovePiXSWIEMWAR fdhen dhreaked wihbBefidutedagneous: dardatisr @éssite to

10 provi dandhendesgrst idwecelBsesBsvalyi exevaceed wilth free base was
di ssol ved _i.n_.100 nL qf tetr dro- furan and to this solution re added
3. 00 gm ( SLCBIATGREANE | | (ONGF EFObBADENBTHRES. BBoGH Hos Badte, ha%i-c

et her. Theitéseldueunsadodiun pdrorideaanddeatrabtgd iy ] C as 1. 30 gm 15
(11. 4 1) Qf ' hy dgd (35%.kn_mn | oil) were added dropw se
over fgwﬁgéﬁﬁﬁg¥gﬁ§¥ﬂ%g%tig%hggﬁtégéagggogF?ﬁsgg P&#rEQEﬁu%Fﬁﬁm was then
quenched kpmitiaestdidyird opvenl sodaunr shbEabredndy cenceatriatedivrider

di chl or onpiliaeda Presdaali €oP§E8sS3¥eY g Oﬁbe?dfg@ﬁhﬁgw m_gf_t( [ at ed

aqueous 20 ,sodi um chloride, dried, over sodi um sul e and ‘concentrat ed
under redBd&d ety b odr aeinogygiphpranenee 2i drdimpdvlesiopanems

subj ect ed1t,@-giilolc kel chg oaEboGwAREY, yel Ubiwngiwi.t h a gradi ent system of
chl orgf or n -2% | (containing 5% amoni um hydroxi de). Fractions
25 cggiaiﬁ#ﬁggﬁgdduéﬂﬁagﬁgpconbined and concentrated under reduced pressure
to provide 4.30 gm (95% of the desired conpound as yellow crystals. This
mat eri al qr dZgd fromtol uene/ hexane to provide 3.88 gm (85%

N((R-[efT]- ] I%ethyl%-4-aninocyclohexanone 4-
A solution of 33.42 gm (95.9 mMol) of N-{((R)-(+)-o—{(4-

nitrophenyl)ethyl)-4-aminocyclohexanone 2,2-dimethylpropane-
15 1,2-diol ketal in 250 mL of 98% formic acid was heated to
400C for 66 hours. The reaction mixture was concentrated
under reduced pressure to a volume of about 50 mL and was
then basified with aqueous pdtassium carbonate. This
mixture was extracted with dichloro-methane and the organic
20 extract was then dried over sodium sulfate and concentrated
under reduced pressure to give 22.36 gm (89%) N-{((R)-(+)—0~
(4-nitrophenyl)ethyl) -4-aminocyclohexanone as a brown oil.

Preparation of oxime

25 A mixture of 5.24 gm (20 mMol) of N-((R)-(+)-a~(4~-
nitrophenyl)ethyl)-4-aminocyclohexanone and 1.40 gm (20 |
mMol) of hydroxylamine hydrochloride in 40 mlL of ethanol was
heated to reflux on a steam bath for 30 minutes. The
reaction mixture was cooled for 18 hours at 49C after which

30 N-((R)-(+)-o~(4-nitrophenyl)ethyl)-4-aminocyclo-hexanone
oxime hydrochloride was isolated by filtration. When dried
under reduced pressure, 3.95 gm {63%) of the desired oxime
hydrochloride was recovered.
m.p.= 238-9°C (dec.)

35 MS(m/e): 277(Mt)
Calculated for C34H19N303+HCl: Theory: C, 53.59; H, 6.42;
N, 13.39. Found: C, 53.63; H, 6.58; N, 13.07.



" 30 n'itrophwm';rre. mp.=96-7[err]C M5(me): 398(Merr]) for
C[érr]H[err]N%err]CIerr]: Theory: C, 60.29; H, 5.57; N, 14.0 ou

60.33; H 5.68; N 13.95. 35 [[err]]D(c=1.0, rrethanol) +64[err] VO
98/ 08502 PCT/ US97/ 14938 -52-

Cyclization A solution of 3.75 gm (9.41 nﬂ)l) N({R)-[err]-(4-

ni trophenyl)ethyl)-4-am nocycl ohexanone 4-nitrophenyl-oxinme in 40 nL of
form c aci dlwdp (stilr.0ed methagfolix: f o6 hours. 5 The reaction nixture was
cool ed to roomtenperature and was then poured into cold wat er. The
solution was carefully nade basic to pH-10 by the gradual. addition of about

‘400 nL of chlkyv2atsod wf losdimmxi de f ol | ovved by aqueous sodi um car bonat e.
The aqueous m xtyr s the tr di chl or omet han

extract was vvashigdqv(\nw?h (agtfg‘oﬁté sog'tr%% égio%%?gig %‘eamb98FY§38Pﬁ?ﬁa§m%te
and con®ente¥ing wnéepm;t%ijmmﬂethﬂmngeél-aoegmsmum adodd tof

'|S\p' i ca ?el Qﬁ‘é28%%?§§§Wﬁr§e%§lﬂa&i&%gﬂaf€eB@E@eeﬁ' 631 ute iR ous
err -
1. 5(3}4 tet%%é%ﬂ?o ch Rirhlprepethane: TREtpasthe shases

di ast er eorrBﬁeMSSépa@uere@d t&ﬁe bryargie (plde Ohad akyshablepespalith af ter
recrystalllz@# g frogl% uene/ hexane. qr% =_170-1 Scr:r C20 M5(nie):
381(M err])¢ar2bfafB ke‘ﬁt] SINGRF oF £ eBF?.SS_B,reGZ.OQQ; H,
5.02; RO 1llpHevi@euhle desﬁZ:eQB frde odse A% é.OvYBcohBSbiELUtl na

N‘((R) [err] (4-Bhbr QQ%nﬂa)s%t V(yi ascﬁsrﬂéf&e& ::.Zn?’léb mL of tetrahydro-

t et rahvdr o- 2-di benzo uranam ne er eo
furan and ‘to this solution were added 3.00 gm (21.3 mMol) of

4- fluoronltrobenzene and 0.30 gm of 18-crown-6 ether. The
resulting solution was maintained at about 0°C as 1.30 gm

15 (11.4 mMol) of potassium hydride (35% in mineral oil) were
added dropwise over 20 minutes. The reaction mixture was
stirred for 2 hours and was then quénched by the addition of
cold water followed by extraction with dichloromethane. The
organic phases were combined, washed with saturated agqueous

20 sodium chloride, dried over sodium sulfate and concentrated
under reduced pressure to provide a crystalline residue.
The residue was subjected to silica gel chromatography,
eluting with a gradient system of chloroform and 0-2%

_ methanol (containing 5% ammonium hydroxide). Fractions

25 containing product were combined and concentrated under
reduced pressure to p:ovide 4.30 gm (95%) of the desired
compound as yellow crystals. This material was
recrystallized from toluene/hexane to provide 3.88 gm (85%)
N-{ (R)~0—(4-nitrophenyl)ethyl)-4-aminocyclohexanone 4-

30 nitrophenyl-oxime.
m.p.= 96-7°C
MS(m/e): 398(M*)
Calculated for C20H22N40s: Theory: C, 60.29; H, 5.57; N,
14.06. Found: C, 60.33; H, 5.68; N, 13.95.

35 [alp{c=1.0, methanol): +64°



25 The slower eluting diastereoner was recovered as 0.88 gm (25% of a

crystalli r\g(ﬁ?)gh%éafter recrystallization fromtol uene/ hexangcr/is®nt4938

164.5-166[err|C (me): 381(Merr]) 30 Calculated for

Cerr]Herr]Nerr]derr]: Theory: C, 62.99; H 5.02; N, 11.02. Found: C,

63.27; H 5.22; N, 11.21. WD 98/ 08502 52—

PCT/ US97/ 14938 -53- EXAMPLE 20 -

(+)-N, N-Di net hyl - 8- (tert-butoxycarbonyl)am no-1, 2, 3, 4-

t et r ahydr o-Qvdiheaadr anani ne Quat erni zation 5 To a solution of 0.85

gp( E% 1? mv]m %403_ '%BQu%'i‘b‘ffrofﬂ?U.lt'H“ggxﬁ“ 651 £1 OfR61 9T N- ( (R) -~ (4-
-[err]-(4-njtrophenyl)e - 8- . .

N tro 1 o it rephanyal SHRA A AR TReTANeBE - EERPERIS e

added 2.0 ninofoi adoedEt Farenifoldaiedvdy gt Drpedoétpeedisxuforabdmairs . The

m xture was_stirred f.or 1Q 18 hours_ at rrlC itional 1.0

m_ i odoret hgﬁﬁ f88ckd®®y WMy %%%Gf‘%ﬁuéé f%re%a&igﬁ ﬁg?gfg&%o&nsd.1 Wﬁ'u%

reacti on m ghenepoasedhdmtcoaadd twateom t Enpesalutécanwasoceaefidtlad under

reduced pre e nesi gile r@ﬁ%e Lef | ¥4l ol

after cool iﬁggéﬁégggﬂ Itgitx_;eiﬁqw %n a i?‘t’%??girhédggtt Egﬂg}o fv\rr/%shi n.gs4(\?;\‘]3e(r¥g’

conbi ned anefcerdenMasafinmidy deenide HpLicHPE. DYu3ANFUSHEAEIRUe with

water af fordggpanatdl.! amuqiowsdhikonss WasduBlen ERE reQitieds wiite

conmbi ned, washed with ¢cold water and dried to 3ro i de 1.99 n1&§8@© qg.

(+)-N,ﬂﬁhin@?ﬁFQPNQHﬁ%ﬁﬂﬂﬁT]-ihﬁ ggtract was washed with agueous 'sodium

ni Ej r gpheny: a:anbh)at%,nidﬁizadlj&E&- %é@imhédlﬁa]ee dinkie eoicentraveEn i wnder

i odi de. Cal cul.ate Qr err]H g r 1N err err]l: . Eheory. 49..17;: H

4°50; 7. 5900pen, Pty ] ML IASLRNE] RL] L SRRRRY 5 M db

chromatography, eluting with ethyl acetate.

Fi _ . _ A nvl)ethyl)-8-nitro-
15 4-t hydro-2-di ine di reom

The faster eluting diastereomer was recovered as 0.82 gm
(23%) of a crystalline solid after recrystallization from
toluene/hexane.
m.p.= 170-1°C

20  MS(m/e): 381(M*+)
Calculated for C20H19N305: Theory: C, 62.99; H, 5.02; N,
11.02. Found: C, 62.99; H, 5.03; N, 10.78.

—~(4-nitrophenvl)eth ~-8-nit

etra ro-2-diben mi iagstereo

25 The slower eluting diastereomer was recovered as 0.88 gm
(25%) of a crystalline solid after recrystallization from
toluene/hexane. '
m.p.= 164.5-166°C
MS(m/e): 381 (M%)

30 Calculated for C20H319N305: Theory: C, 62.99; H, 5.02; N,
11.02. Found: C, 63.27; H, 5.22; N, 11.21.



/
.23.38. 25 sédrOEenglysis/hydroaenatidn A mxture of 0.95 gm (Jeridisd?Mbag Of

(+)-N, N-di

((R-(+)-[err]-(4-nitrophenyl)ethyl)-8-nitro-1, 2, 3, 4-tetrahydro- -
2- di benzof ur anannoni um'i odi de and 0.25 gm of 5% platinumon 30 carbon in
250 nmL net hanol- were hydrogenated at Hmmﬂ§¥mmerature for 6 hours at an
initial hydrogen pressure of 40 p.s.i. The reaction m xture was then
filtered and warnmed to effect nethanolBEAMPLENRD reaction m xture was

concent rat ed unde edu LSS W e W LN reshdge 4 _
rituratod wi thi8 SO DERRBFYAs by et BBt S} Fanlinol §7204% 4
(-+) - N, N- di met hyl - 8- ami no- 1, 2e3rahystnoat? dlidenzof uygn®gi 08502

PCT/ US97/ 14938, ¢ 284q; dhpeBgof ur anani ne hydroi odide as a finely divided,
granul ar solT0: The am ne hydroi odj de was gartitioned

bet ween & chl or onBPhANECARELER &fdirBTyER ol o ™Rl brghnFRephdS¥eRas

washed with spheialediagueednesodfuN-chirr-iose 4 -dri tarbptwety Fpet iyl pubtat e,
and then concentraieg Bnger red cgpgﬁfqigﬁge to.a_vol ume of a?gut 50 nL. To
this sol uti RLWAS- 102 P hén CEFFEFYEE: PEHT2IIAE aF Rar Boltkt e and

t he resul ti ngcetshieeibeswalreowdfidd sthml faff ildddroetlsané fodhowed by

t enper at ur e. thiset] -addi §i 0,2 f_dic t-_RQuLyl

di car bonat e ﬁéﬁeggdagdbggaggﬁgﬁwéﬁﬁﬁgﬁ?ﬁﬁﬁn?ﬁh% ﬂ%?ﬁgéo ﬁgrgggrﬁg&rgprThe

reacti odOni xt8rkowas aheR0SC ang then win ddilderaloli ribal peameshpge 2
days. The qpganhgaeRag@dVkeatSRiy ddihirflidEESY insOleHM §Uhbale .andhe

concentrated under reduyced pressure. The resjdue was subjected to silica

gel chr onat oBPAGRYONMIKENE SvMaP SRS IFRMAC ((QEAPR; hgMBsFature and

concentrated under reduced pressure. The residue was heated

briefly in 30 ml methanol and, after cooling, was collected
15 on a filter. The methanol washings were combined and
concentrated under reduced pressure. Washing the residue
with water afforded a small amount of additional product.
The solids were combined, washed with cold water and dried
to provide 1.00 gm (88%) of (+)-N,N-dimethyl-N-((R)-o—(4-
20 nitrophenyl)ethyl)-8-nitro-1,2,3,4-tetrahydro-2-
dibenzofuranammonium iodide.
Calculated for C22H24N305I: Theory: C, 49.17; H, 4.50; N,
7.82; I, 23.62. Found: C, 48.89; H, 4.44; N, 7.65; I,
23.38.
25
Hydroge is/h enati
A mixture of 0.95 gm (1.71 mMol) of (+)-N,N-dimethyl-N-
((R) - (+)—a—(4-nitrophenyl)ethyl)-8-nitro-1,2,3,4-tetrahydro-
2-dibenzofuranammonium iodide and 0.25 gm of 5% platinum on
30 carbon in 250 mL methanol were hydrogenated at room
temperature for 6 hours at an initial hydrogen pressure of
40 p.s.i. The reaction mixture was then filtered and warmed
to effect methanolysis. The reaction mixture was
concentrated under reduced pressure without heat and the
35 residue triturated with diethyl ether to give about 0.800 gm
of (+)-N,N-dimethyl-8-amino-1,2,3,4-tetrahydro-2-



ammoni um hydroxi de) in chloroform Fractions containing 20 product were
. conbi nedyapelsedpcent rat ed under reduced pressure to provi deCDUBEH4938 (40%)
of the title conpound. M5(me): 330(Merr]). Calculated for |
Cerr]Herr]Nerr]derr]: Theory: C 69.07; H 7.93; N, 8.48. Found: C
69.34; H 7.86; N, 8.29. 25 [err]D(c=1gQ. nethanol): +62[err] EXAMPLE 21
(+)-N-(N,N-Di et hyl -1, 2, 3, 4-t et r ahydr o- 2- aninodibenzofur-S-

yl)-4-fl uorqbenz re_of _0.0Q

()N N ddReRAo s graning RudbehP B p8nen s v e s AV Hhandlar

di benzof ursglasidne and 1 nL of trifluoro-acetic acid was stlrred at room
tenperature for 20 m nutes. The excess trifluoroacetic acid was then
renoved under reduced 35 pressure. The residue was dissolved in 5 nL of
tetrahydr Eaukationw to this solution were added 1.5 niL of triethylam ne

f0||0 d by O. Qﬁggkm§?%ordgﬁgbloaidé was PRrP8AE33HEA between

PCT/ U 7/14938 ZOé chl orlgg Af t.e stlrrl for aﬂgur the
volatlIesd&#kﬂQ%Qﬁ@%ﬂaﬁﬁdéP r dffugedipme X1 I%En% ASGp in

5 b of digdd Qﬁ&é@é@&ﬂfnﬁndaehmted wguleotis lstddlaqm&x‘hlbomleundraebonate.
After stirrin

the dichl 3 and
e hqueo R T AL, Sut Bt . RRR, Eoph oG cfUiado, s80ALE! 4 A1
di chl or Oﬁm:has\saumttacasvwénmecorﬁbab@@lt &0 el .ov o s msalintior Wad

concenp al oo NdeieRchuscnPbes ML ErElBULSAl ditIBomiy cgtadche Si | oa

gel rona ograp Yo methanol _ (cont al ni ng 5% amoni um
hydrOX|de)r¢ﬁubh1EQOMExﬁurﬁry@ﬁléAéQﬂﬂ%aQQNﬁﬁ?Qﬁ(ﬁﬂkﬂl%mﬁ%ué%nBFnEBOQnd

concent r at ggnyadstureducad PHEsSkite BRE adBid idyl r@s: e of di-tert-

butyl dicarbonate were added and the reaction continued for
another 18 hours. The reaction mixture was then stirred

15 with aqueous sodium carbonate for 2 days. The organic phase
was separated, dried over sodium sulfate and concentrated
under reduced pressure. The residue was subjected to silica
gel chromatography, eluting with 5% methanol (containing 5%
ammonium hydroxide) in chloroform. Fractions containing

20 product were combined and concentrated under reduced
pressure to provide 0.224 gm (40%) of the title compound.
MS(m/e): 330(M*%).
Calculated for C19H2gN203: Theory: C, 69.07; H, 7.93; N,

. 8.48. Found: C, 69.34; H, 7.86; N, 8.29.
25 [a]lpl(c=1.0, methanol): +62°

EXAMPLE 21
(+) -N- (N,N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
yl)-4-fluorobenzamide

30 A mixture of 0.090 gm (0.273 mMol) of (+)-N,N-dimethyl-
8- {tert-butoxycarbonyl)amino-1, 2,3, 4-tetrahydro-2-
dibénzofuranamine and 1 mL of trifluoro-acetic acid was
stirred at room temperature for 20 minutes. The excess
trifluorcacetic acid was then removed under reduced

35 pressure. The residue was dissolved in 5 mL of
tetrahydrofuran and to this solution were added 1.5 mL of
triethylamine followed by 0.05 mL (0.42 mMol) of 4-



- was -crystal lized from tol uene/ hexane to provide 0.058 gm (60Y itle
conpound N0t 51 |ine solid in two 15 crops. mp.= 137-&'@?&?53&
Calculated for CJerr]JH-err]Nerr]dJerr]F. Theory: C, 71.57; H, 6.01; N,
7.95; F, 5.39. Found: C, 71.36; H 5.86; N, 7.72; F, 5.25. [err]D(c=1.0,

met hanol ): +66[err] 20 EXAMPLE 22 -55-

(¥)-N-(N,N-Di nethyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzof ur - 8-

yl ) pyri di negYuseobenaoyliecBegiridieng sifite stODrpimg0£ee Avbburofther) - N, N-

25 * di net hyl 4 d
di benlzg:cs ura n %ﬁ?%’ef%%dagkgo%gﬁbb’%%y M%éd%%%on%g%)tg?%é r Ov{%ﬁeorrle é1 due
hydrochl orivles ©akes ym (86% méf ofhgighlerqfsipang aedes éé’ @ 5 t wo

crops from e desget bpdst DrEiagPIRr24.6 30
= 146- ﬁgjf&?% ﬁéapat eéd}L err [tgerr] N[ eri})q;gr f] ?ﬁeory C,
71 62 B, am;rswhezdsghlpmmt ney ay;er vasg, 9 ted snad thig | p(c=1. 0,

PCT/ US97/ 14938 - 56-
NN D et AL @R ioBARSEhang sXEEACHRy TS SHIRIIEH o GRARF,gver sodium
O {4- cyanor&u@nﬂé&e%ﬂdrrebhxclenymamlw(m axedmec8dgpressgre.t h Thed gm (19. 2

mivbl ) 4d|rreth l.am y n g%FQ .

4- f | uor obenz%e ﬂ??rpgg S’o*géf%t%?%]@%ﬁf%@%gsg?é é)%?%g @ﬁl&lng
recovea@d asliahdﬁ%kmbl:ba,noiol(|®Wm$r5ﬁm@nu‘é@chY§é‘@ql@ﬂxampl e 1. 10
Cyclizati Onopyoroform. Fractions containing product were combined and

met hanol ) : %19 g\[@rli]g(ﬁr @Qt&&/&%@zuth fresh dichloromethane. The

concentrated under reduced pressure. The resulting residue
was crystallized from toluene/hexane to provide 0.058 gm
(60%) of the title compound as a crystalline solid in two

15 crops.
m.p.= 137-8°C
Calculated for C21H21N202F: Theory: C, 71.57; H, 6.01; N,
7.95; F, 5.39. Found: C, 71.36; H, 5.86; N, 7.72; F, 5.25.
[@lp(c=1.0, methanol): +66°

20

EXAMPLE 22
(+)—N;(N N-Dimethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
yl)pyrldlne -4-carboxamide
Beginning with 0.100 gm (0.30 mMol) of (+)-N,N-

25 dimethyl-8- (tert-butoxycarbonyl)amino-1, 2,3, 4~tetrahydro-2-
dibenzofuranamine and 0.100 gm (0.56 mMol) of isonicotinoyl
chloride hydrochloride, 0.036 gm (36%) of the title compound
were recovered in two crops f:om toluene/hexane by the
procedure described in Example 24.

30 m.p.= 146-7°C
Calculated for C20H21N302: Theory: C, 71.62; H, 6.31; N,

12.53. Found: C, 71.37; H, 6.28; N, 12.51.
[alp(c=1.0, methanol): +70.7°



Begi nning with 11.69 mwbl of the oxine ether and 100 nL formic acid, 1.03
-.gm (37% wahod/beso2i t | e conpound were recovered as a tan sol pgTRySotI®38
procedure described in Exanple 1. 15 M5(nfe): 240(Merr]) EXAMPLE 24

N, N- Di et hyl - 8- car boxam do-1, 2, 3, 4-t etrahydr o- 2- di benzof uranam ne 20

A m xture of 0.20 gm (0. 83 anI) N, N- di_ggt_hyl - 8- cyano-

1,2,3,4- tetrahydro 2- di benzof uranam ne, “I5 gm pol yphosphoric acid and
sufficient chloroformto facilitate mixing were vigorously stirred together
as the reaction was gradually rai seG4eH é%i@ﬁr]c The reaction was
nalntalnedNaN DhmbﬁﬂingyﬁyHﬁﬁ*EﬁﬂiIU4€&Et&aHyBQUFS anBenas fulremamieat ed
with ice chi 2 oHe poured into a cold

sol ution © N e licioe it ure was
extracted with BeﬂlﬁsﬁnngotthI Gr gfnor(ﬁh9 Ehgmmorbfdmmtdmlaminompm
conbi ned, p [ 3 a e n reduced
pressu?e tcgl%?%\c/%gﬁg %ﬁﬁé 4 ? 79 bh}ura@tzl th‘gﬂ%cgﬂ gﬁndf@éf%qggl 08502
PCT/ US97/ Tigasile -3 5 Nng(Q %) of the desired ox1me ether were

N- (N, N- Di nieddeireded. §s4at 8hERNBEHOAM2 5RO HyD @O !
yl) pyri di ne- %om de- car boxam de hydrochl giry:)de A%%?Cﬁet?%ﬂe o?es()c.:ﬁ]i?e%m
(0.51 mvblY -8- 5 amno-1, 2, 3, 4-tetrahydro-2-di benzof uranam ne
in5 L tetrahydrofuran was added to a mixture of 0.117 gm (0.61 mivbl)
1-(3- fgnet pyl)-3-ethyl carbodiimn de hydrochl oride, 0.082 gm (0.61
mvbl ) ria-zole hydrate, and 0.085 gm (0.61 nibl)

pyri di ne- N- oxi ddeginningcwibbxli.69aotioli of2@he afims etthar remdde. After

Stirring 100 mL formic acid, 1.03 gm (37%) of the title compound were
recovered as a tan solid by the procedure described in
Example 1.
15 MS(m/e): 240(M*)

EXAMPLE 24

N,N-Dimethyi-8—carboxamido-1,2,3,4—tetrahydro-2-
dibenzofuranamine
20 A mixture of 0.20 gm (0.83 mMol) N,N-dimethyl-8-cyano-

1,2,3,4-tetrahydro-2-dibenzofuranamine, 15 gm polyphosphoric
acid and sufficient chloroform to facilitate mixing were
- vigorously stirred together as the reaction was gradually
. raised to 90°C. The reaction was maintained at this _
25 temperature for about 4 hours and was then treated with ice
chips. Once fluid, the reaction mixture was poured into a
cold solution of 5N aqueous sodium hydroxide. The resulting
mixture was extracted with 3 x 350 mL of chloroform. The
chloroform extracts were combined, dried over potassium
30 carbonate and concentrated under reduced pressure to provide
0.144 gm (67%) of the title compound.



“this solution ma

. for <18 hout m tenperature the reaction mxture was di |lpgGso4)
agueous poﬁ%&"lfﬁ&car bonate and stirred for an additional hour at 9?%?%8
tenperature. This mixture was extracted well with chloroform The organic
extracts were 15 conbi ned and concentrated_under reduced pressure. The
resi due was subjected twi ce to radial chFéHﬁtography (2 m silica gel),

eluting with 5% net hanol in dichloronethane containing 0.5 % amoni um
hydr oxi de. Fractions containing produEKAMQLE @bi.ned and concentr at ed

under- reduced 20, Qr &ss, eqresigd ved Al to
Ko RSB RE eIt et aPb O dalinb B DEASIRY

¢ "Ry
(50% of the titl ey&d)wmﬁ!@rna%&%@)deﬁ%{l@@xﬂuém buﬁﬁpsalpé’rlde
Jerr]Herr] N er rA] g&iﬁduﬂ@ ot Tblemv (61593 mMd1 5 N N-Eiméb hyt 0- 83.

Found: C, 61. 80; 5. N, E ternate Preparation of
N (N N DB nepﬁy.pqlz,%, }IL@ﬁqz%ﬁ?laygro MpgenzotAlranamlne in g I%E
2- am nodi bepza@fray@nd fltdnwas cadliedarode midtante wf de.B07 gm (0B&yi nni ng

ggigoollgSBQnggt i&gféﬁﬂgéhg%%hg#g§&§§#9ﬁe mﬁ$Q¥lcar?ﬁ%ﬁ}%% %enlhydrate

and 0. 069 gmy(drcaihmx:iqefu@ocazygmcunoﬁuldwqi)oslgrgrdr(wkermzomeatzolle

d we Ex I
gg”‘ig“”'\/g( mi-ngzdxea‘t%z’,zzﬁdaé §5° 56%8?8%'101 ok 185 i 6-E5HH e 04 - Exanpl e

PCT/ USI) 149@8?b£88’13€§al 2eidt ¢4 Br Sirethwiloyeanids o (ALY -8t YT DY
Theory: C  &br2hg Mhodrd%t |\L:o$m5éem5@t'&@ur@ tHe Aeadtidn GlixPurd. vas
EXAVPLE 27 Q1udSd ol " Ighe8ulVEhessstud Satitd@lvaie- & Al Penzebyr af
additional hour at room temperature. This mixture was
extracted well with chloroform. The organic extracts were
15 combined and concentrated under reduced pressure. The
residue was subjected twice to radial chromatography (2 mm,
silica gel)}, eluting with 5% methanol in dichloromethane
containing 0.5 % ammonium hydroxide. Fractions containing

product were combined and concentrated under reduced

am ne

20 pressure. The residue was dissolved in chloroform and to
this solution was added ethanolic hydrogen chloride to
provide 0.107 gm (50%) of the title compound.

MS(m/e): 351(M*)
Calculated for C20H21N303-HCl: Theoxry: C, 61.93; H, 5.72;

25 N, 10.83. Found: C, 61.80; H, 5.75; N, 10.57.

EXAMPLE 26
Alternate Preparation of N-(N,N-Dimethyl-1,2,3,4-tetrahydro-
2-aminodibenzofur-8-yl) furan-3-carboxamide hydrochloride

30 - Beginning with 0.105 gm (0.35 mMol) of N,N—dimeﬁhyl—s—

amino-1,2,3,4-tetrahydro-2-dibenzofuranamine dihydro-

chloride hemihydrate and 0.069 gm (0.53 mMol) furo-3-yl

chloride, 0.088 gm {(70%) of the title compound were

recovered as an off-white solid by the procedure of Example
35 17. '

MS(m/e): 324 (M*)



A solution of 0.332 gm (1.44 nmVl) N, N-di net hyl - 8-

. am no- 1, yyPeslessest r ahydr o- 2- di benzof uranam ne in 5 nL concemroT9n4938
hydrochloric acid and 5 nL water was cooled to 10 -10C. To this solution

was added a solution of 0.109 gm (1.58 nmwl) sodiumnitrite in 10 nL water
dropwise. The resulting solution was stdgred for 1 hour and was then added
to 10 mL concentrated sulfuric acid. Thi's mixture mas stirred at reflux for

4 hours. The reaction_m xture oyre and t he_sol yti.gn made
basi ¢ by tCF?el%‘HJd?"E"F‘g £8r 9&8@8\,\%528&' tﬁn%a?%% at ?ﬂ@’sol Gri 8 hjl < t hen
extract ed Beld o9t hychiyosef or Bouweyd:ai i, N oLOMS j s;q:prgpgnpl N, Thezar.gani c
extracts were combined, dried over potaSS|un1carbonate and concentrat ed

under reduced pressure. The 20 residue was subjected to radial
chromat ography (silica gel, 2 .nmm. BXMBIEIS2Zontaining product mere

of theoti 11 5 SReES %}ali"sahﬁ%?%ﬁd#25?%2%6‘?%%9%”&%@%'f? erra gl =0
Calculated for Clerr]Herr]NJerr]: Tamdne: C, 72.70; H 7.41; N, 6.06.
Found: C, 72.8 #QOQ%D -8-
8-nitro-1, 2, 3, 4§t%§%gﬁ é%on 35benzo uranan1§§”%l) N.N- dlmS§PX%lng wth

4- (pht hal iaREPa={13 c3 c#ﬁﬁ@%iﬁ&&QrQT -2-dibenzofuranamine in

nitro-2- (F&M@émﬂrdtédthm@nﬂcamm@mss PRE PR& Edrbyakhecklededy e

d d f 5.5 15. I
aon B2 B e ) ST bERSe baR AdaRE. & B HISs R A0 FPat e,
150 nL et hehob8 amdobd sbdimrenivasitds irstiQ mld watevodrbpwpeeat uhaef or 18

hours. ggeéﬁfe&hansm&& oh R GYIGANUd & f@&ﬁﬁcgglgsggfggg%@uraggeﬂﬂe

WO 98/ 085
resi due welko t}@ambdcepcensaeiesd FHldpehaeidnd THés mixture was

stirred at reflux for 4 hours. The reaction mixture was

15 poured over ice and the solution made basic by the addition
of agueous potassium carbonate. The solution was then
extracted well with chloroform containing 10% isopropanol.
The organic extracts were combined, dried over potassium
carbonate and concentrated under reduced pressure. The

20 residue was subjedted to radial chromatography (silica gel,
2 mm). Fractions containing product were combined and
concentrated under reduced pressure to provide 0.121 gm
{(36%) of the title compound as an off-white foam.
MS(m/e): 231(M*)

25 Calculated for C14H17NO2: Theory: C, 72.70; H, 7.41; N,
6.06. Found: C, 72.85; H, 7.27; N, 5.98.

EXAMPLE 28
8-nitro-1,2,3,4-tetrahydro-2-dibenzofuranamine
30 Beginning with 4-(phthalimid-1-yl)cyclohexanone, 8-

nitro-2-(phthalimid-1-yl)dibenzofuranamine was prepared by
the procedure described in Example 1. A mixture of 5.50 gm
{15.2 mMol) 8-nitro-2-(phthalimid-1-yl)dibenzo-furanamine,
100 mL hydrazine hydrate, 150 mL ethanol and 50 ml. water was
35 stirred at room temperature for 18 hours. The reaction
'~ mixture was concentrated under reduced pressure; The



extracted roform The organi c phases were conbi ned
S97Il4938
concentrate ander reduced pressure. The residue was subjected to silica

gel chromatography. Fractions 5 containing product were conbi ned and
concentrat ed under reduced pressure to prgglde 0.59 gm (92% of the title
compound as-a yellow oil. EXAMPLE 29 10

8-am no-1, 2, 3, 4-tetrahydro- 2-di et hyl am nodi benzof uran di hydrochl oride A
m xture of (rw@m (agotnedtdswhthr potagsdun carbonate and then

tetrahydro- %ﬂ%@é%@@g%ﬂtorsfé%mgm CheSS gl e ';mi%jé én@orh??ﬁeﬁm

(11. 4 mwol) potassium carbonate In acet one
for 3 hours aﬂﬁté?%%@?éﬂtﬁﬁixtlﬂﬂérvﬁ@ié‘&ﬁéeE’trrecftséﬁ-’%ndé? EPe‘ﬂ%:%b@“%r‘é%%ure

ami thfe resi b slej sbss@! ¥edsinivat gel Ehr&nﬁtwﬂa@ma; phddAciggs wel | with

chl orof orm e prganic S were co | ed over pot ass

car bonat @ aﬁ&’?ﬁ&ﬁﬁhga?ﬁgg geVeF8d88 %bFE%g eﬁ%f%ﬁ%$' gﬂﬁs

subj ect ed t aradskded phessuregtappyoviabl0a5@ebm129ﬁﬁ) df arhe ot Tent ai ni ng
product were nd ¢ t ed under reduced pressure to provide

0. 49 gn1(45 OQéﬁﬁéﬁ %}g,§$2§8?eégghydro-2-diethylaninodibenzofuran as a
yel l ow oil. A mxture of 0.48 gm (1.66 mwbl) 8-nitro-1, 2,3, 4-

t et rahydro- 2- dlethylantnodlbenzofuran gﬂﬁngzgggn15@6plat|nunton carbon in
250 nmL et hanol was hydrogenat ed at oom tenperature for 18

I r
hours. ¥fe reacﬁrémlﬁpkﬁu@e3M£§qqqE%ﬁ%ﬁF%hﬁ‘@h%t?YFPW&F@déPﬁﬁéﬁﬁﬁﬁﬁﬁd
under 30 reduced pressure. The|%§ﬁhyaxdeﬁldrsaelved |n di chl oro-

h , dried d
ressure, This rATBIREGEE BBaPnBli SBoNdedst AN GRtHANaNE sheT he
sol uti on tr eadtarahydio Ay ddbhenzobliwandmingéhe OpBacigm t ¢ .6 8vmiadil ¥ or med was
| sol ated and 3o idgd L8aPEO¥BIGO (49 . AWRLY c¥eddif ik {drBAEROUN T 2802

col orl ess soO
15 mL acetone was_heated at reflux for 3 hours. The reaction

mixture was concentrated under reduced pressure and the
residue dissolved in water. This mixture was extracted well
-with chloroform. The organic phases were combined, dried
over potassium carbonate and concentrated under reduced

20 pressure. The residue was subjected to radial
chromatography (silica gel, 2 mm). Fractions containing
product were combined and concentrated under reduced
pressure to provide 0.49 gm (45%) 8-nitro-1,2,3,4-
tetrahydro-2-diethylaminodibenzofuran as a yellow oil.

25 A mixture of 0.48 gm (1.66 mMol) 8-nitro-1,2,3,4-
tetrahydro-2-diethylaminodibenzofuran and 0.20 gm 5%
platinum on carbon in 250 mL ethanol was hydrogenated at 40
pP.s.i. at room temperature for 18 hours. The reaction

- mixture was filtered and the filtrate concentrated under

30 reduced pressure. The residue was dissolved in dichloro-
methane, dried over potassium carbonate and concentrated
under reduced pressure. This residue was again dissolved in
dichloromethane and the solution treated with hydrogen

_ chloride. The precipitate which formed was isolated and

35 dried to provide 0.49 gm (89%) of the title compound as a
colorless solid.



WO 98/ 08502 PCT/ US97/ 14938 - 60-

. EXAVPLE ‘@b Wpo 1,2, 3, 4- tetrahydro 2-di propyl am nodi benisg-i-mggﬂ“”s
hydr ochl ori de Beginning with 0.88 gm (3.79 mvbl) 8-nitro-1, 2,3, 4-

t et rahydr o- 2- di benzof uranam ne and 1-i odopropane, 0.49 gn1(42@© of the
title conpound was recovered as an of f - g@lte solid by the procedure of
Exanpl e- 29. EXAMPLE 31 10

N-(N, NDiethyl-1,2,3,4-tetrahydro-2-am nodi benzofur-8-yl) -4-

f I uor obenzani de hydrochlorlde Begi nBEAYPREL B00. 100 gm (0. 30 mivbl)

8-ani no- 1, 2, B 4mired Loy ds 042tét?£ hamloallwlwﬁmm&%m(o 33
mvbl ) 4- quorobenzoyI chiori de, d§ q%(700 the title 15 . compound

were.recovered as an off-white soﬂ} ©cedure described in Exanpl e

%ﬁ MS(m e): 3afddimning @tnuoasedgmomcper de[ler rg-Micrrd-A g2 3R HA -
eory;

EXAVPLE 55 REAPaED o idtbahboRulbnab R’ antt 1% cHbprandhd o tho Ca > 20
yl )i soni cotd2faniale théydibleal oomx;leuaégwam rgomvielredl X aym ¢ HOf Sthitel )
8- am no-1, %ﬁ_&l b@Sthég%l{_gg%ﬁﬁge o gg%%@ Redi benzof uran and 0.059 gm

(0.33 mwol) 1sonicotin oride hydr I"'oride, 0.068 gm (52% of the
title conpound were recovered as a yellow solid by the procedure described

in Exanple 17. M5(me): 363(Merr])egglMpeal gul ated for
%5;1318'[ entJ g&&rgger r%B%H%I 394;-'3_28%%9 ggamlnolélbenzofdl\lr 9-'-y6f5 ~4-
fluorobenzamide hydrochloride
Beginning with 0.100 gm (0.30 mMol) 8-amino-1,2,3,4-
tetrahydro-2-diethylaminodibenzofuran and 0.052 gm (0.33
mMol) 4-fluorobenzoyl chloride, 0.088 gm (70%) of the title
15 compound were recovered as an off-white solid by the
' procedure described in Example 17.
MS(m/e): 380(Mt)
Calculated for C23H25N202F-HCl: Theory: C, 66.26; H, 6.29;
N, 6.72. Found: C, 66.14; H, 6.40; N, 6.79.
20 '
EXAMPLE 32
N- (N,N-Diethyl-1,2,3,4-tetrahydro-2-aminodibenzofur-8-
vl)isonicotinamide dihydrochloride
Beginning with 0.100 gm (0.30 mMol) 8-amino-1,2,3,4-
25 tetrahydro-2-diethylaminodibenzofuran and 0.059 gm (0.33
mMol) isonicotinoyl chloride hydrochloride, 0.068 gm (52%)
. of the title compound were recovered as a yellow solid by
the procedure described in Example 17.
_ 'MS(m/e): 363(M*)
30 Calculated for C22H25N302-2HCl: Theory: C, 60.25; H, 6.24;
N, 9.63. Found: C, 60.69; H, 6.06; N, 9.59.

- EXAMPLE 33 ——m.
N-(N,N-Diethyl—l,2,3,4—tetrahYdro—2~aminodibenzofur—8—yl)-3—
35 furamide hydrochloride
Beginning with 0.100 gm (0.30 mMol) 8famino-1,2,3,4—
tetrahydro-2-diethylaminodibenzofuran and 0.052 gm (0.40



N- (N, N-Di et S,& , 4-t et rahydr o- 2- am nodi benzof ur- 8-yl ) - 3- 3Reruserrqess
furani de hy orlde Begi nning with 0.100 gm (0.30 nmwl) 8-am no-1, 2, 3, 4-
t et r ahydro- 2- di et hyl am nodi benzof uran and 0. 052 gm (0. 40 VO 98/ 08502
PCT/ US97/ 14938 -61- mwbl) furan-3-carbonyl chloride, 0.081 gm (69% of the
title conpound were recovered as an off- Whi&% solid. by the procedure
described in Exanple 17. M5(nfe): 352(Merr]) 5 Calculated for

Clerr] H err] Nueol] CFerah-BiEcarbohwdr yhlogids,. db;081 am4g69R) pL2&herdutde

C, 64.73; H ééﬁ"é ff-white solid by th

N-(N, N-Di propg) ’aéoﬁ% ‘Xetgét rrgh Ir%?s;érﬁ rlagldlobenz%ftr?g?l )1 1 €

4-f1 uorobenzmme@yneoéﬁsgrnéedsé@u FATPAR th’ 0. 072 gm (0. 20 mwol )

8-am no-1, 2, 3ﬂ§ ygyrahyggqmajdlpropylan1nod|benzofuran and 0.032 gm (0. 20

mvbl ) 4-fLuor h 7% e titl c d
recover ed~as ?Xé\ﬁﬁt tggoﬁﬁaHgf;%;%ég' ! pro%}g%phz degbrlgﬁe lx!flgxaéme{se
17. M5(nle): N40$(Merri-"buﬁal :culcqt ed .fay; ®.ergJ24 ern] Nyeesl O err]F HCI
Theory: C, 67.48; H 6.80; N 6.30. Found: C, 67.26; H 6.68; N, 6.05. 20
EXAMPLE 35 N- (N, N-Di propyl -1, 2, 3, 4-t et rahydr o- 2- am nodi benzof ur - 8-

yl )i sonicotinani de di hydrochl ori de BegiBRAMRLEM34 0.072 gm (0.20 nibl)

8-am no-1, 2 3 i pr f_| g

25 nmvol) |son|cot|nﬁﬁaggéyf|dé?H§drocEFg§ﬂg§%BZQ %?ﬁh ! é%ég?uthe ?l?
compoundlfler e recovered as a yElpeNpReNZATMBY eth¥ ddjescribed in
Exanpl e 17. M5(nl epeg3RAiNgewikh 0.072 gm (0.20 mMol) 8-amino-1,2,3,4-~

tetrahydro-2-dipropylaminodibenzofuran and 0.032 gm (0.20
mMol) 4-fluorobenzoyl chloride, 0.078 gm (87%) of the title
compound were recovered as an off-white solid by the

15 procedure described in Example 17. '
MS(m/e): 408 (M*) _
Calculated for C25H29N202F-HCl: Theory: C, 67.48; H, 6.80;

N, 6.30. Found: C, 67.26; H, 6.68; N, 6.05.

20 _ EXAMPLE 35 |
' N- (N, N-Dipropyl-1,2,3,4~-tetrahydro-2-aminodibenzofur-8-
vl)isonicotinamide dihydrochloride

Beginning with 0.072 gm (0.20 mMol) 8-amino-1,2,3,4-
tetrahydro-2-dipropylaminodibenzofuran and 0.054 gm (0.30
25 mMol) isonicotinoyl chloride hydrochloride, 0.075 gm (81%)
of the title compound were recovered as a yvellow solid by

the procedure described in Example 17.

MS(m/e): 391(M*%)

30 EXAMPLE 36

N—(N,N—Dipropy1-1,2,3,4-tetrahydro—2-aminodibenzofur-s—yl)-
3-furamide hydrochloride
Beginning with 0.072 gm (0.20 mMol) 8-amino-1,2,3,4-

tetrahydro-2-dipropylaminodibénzofuran and 0.026 gm (0.20

35 mMol) furan-3-carbonyl chloride, 0.064 gm (84%) of the title
compound were recovered as a white foam by the procedure
described in Example 17.



30 EXAMPLE 36
_N:(N,N-Dgﬁﬁggﬁkmg,2,3,4-tetrahydro-2-aninodibenzofur-8-y|)pcﬁngyﬂﬁgyﬂe
hydr ochl ori de Beginning with 0.072 gm (0.20 mwl) 8-am no-1, 2, 3, 4-

t et r ahydr o- 2- di propyl am nodi benzof uran and 0.026 gm (0.20 35 mwol)
furan-3-carbonyl chloride, 0.064 gm (84%, of the title conpound were
recovered as a white foam by the procedure described in Exanple 17. WO
98/ 08502 PCT/ US97/ 14938 - 62-
MS(me): 3eD(mferr])38MiDated for Jerr]Herr]Nerr]Jerr]-HJ: Theory:
C, 66. 26; d’ilguﬂéte@ £6r7e23HbawRts -HE1 : 66'1@1%015# 6.897,68\26; 1, D.01;
EXAMPLE 37 N, N-Di net hyl - 8- et hoxycar bon tetrahydro 2-

di benzof urinafn 2. O Fauadhox Feabofip -4r &N ek 1A cvcl ohexanone oxi me
Beginning with 0.45 gm (2. 88 anI) 4- dlnethylanlno- 10 cycl ohexanone oxi ne
and 0.33 gm (3.17 mwl) ethyl 4- 0.72 gm (82% of the
deS|re§ oxi me ether were recovered §®ﬁ§8§§§q§é|ld by the procedure
described i n ExgnpiDdniet iyl 18 egthbc¢afbony ) - 152086 hi-retivahyBegi-23 ng Wit h

0.70 gm (2.30 mwbl) of the OXInE Qg%géggggmﬁg?gkeforn1c acid, 0.48 gm (73%

of the title conpound mere recove e crystalllne SO|Id by t he
procedure 20(4e "

N, N-Di et hyl - 8- 5agbRKYnly 4idtd 0.8 3 Y2 b nﬂwfﬁZ@iﬂ:ﬁ@@i%fgmno-

10 cyclohexanone oxime and 0.53 gm (3.17 mMol) ethyl 4-

fluorcbenzoate, 0.72 gm (82%) of the desired oxime ether
were recovered as a tan solid by the procedure described in
Example 1.
MS(m/e): 304 (M%)
15
- Beginning with 0.70 gm (2.30 mMol) of the oxime ether
and 50 mL formic acid, 0.48 gm (73%) of the title compound
were recovered as a white crystalline solid by the procedure
20 described in Example 1.

EXAMPLE 38
N,N-Dimethyl-8-carboxy-1,2,3,4-tetrahydro-2-
dibenzofuranamine _

25 A mixture of 0.21 gm (0.73 mMol) N,N-dimethyl-8-
ethoxycarbonyl-1,2,3,4-tetrahydro-2-dibenzofuranamine and 25
mL 2N sodium hydroxide in 25 ml tetrahydrofuran was stirred
at 35°C for 18 hours. The reaction mixture was cooled to
room temperature and washed with dichloromethane. The

30 agueous phase was adjusted to pH~7, saturated with sodium
chloride, and then extracted well with chloroform containing
10% isopropanol. Qrganic extracts were combined and
concentrated under reduced pressure to provide a white solid
which was taken up in hydrochloric acid. The colorless

35 crystalline precipitate which formed was filtered and dried
to provide 0.098 ggm (55%) of the title compound.



25 7 ' of 0.21 gm (0.73 mwbl) N, N-di net hyl - 8-

et hoxycarﬁ%@ -1, 7, 3, 4-tetrahydro- 2- di benzof ur anam ne and 25 PREUSYH8 um
hydroxide in 25 m tetrahydrofuran was stirred at 35[err]C for 18 hours. .
The reaction m xture was cooled to roomtenperature and washed wth

di chl or onet harre. The 30 aqueous phase was®adj usted to pH 7, saturated with
sodi um chl oride, and then extracted well wi th chloroformcontaining 10%

| sopropanol Ms@mga)i:c @89 agts were conbi ned and concentrated under reduced
pressure to provide a white solid which was taken up in hydrochloric acid.
The colorless 35 crystalline precipitate which forned was filtered and
dried to provide 0.098 ggm (55% of tB&EaMPLEe3®0NMpound. WO 98/ 08502

N oy o a3 P Rl A Ao RN e AT o O gahersanyarodipen-

zof ur an58- car boxani de Begi nni ng zeifiurah -8B~ cawldc&niiddbl ) N, N- di net hyl - 8-

carboxy-1, 2, 3, 4- : -2l benzof ur a khe 0 ; .6 1)
3- ami nopyri di ne, é%b"&g:gﬁ%r#( 4“% b%ff?hgﬁ‘t ??Fgacg%gﬂnaﬂ&kg{g"&%g@éé d as an
of f-white f%@ﬁbﬁerHe21%4ﬁ1ﬁﬁ§n§@y@@@c2r@ebenzognquamznh avisl (0 @9 :gm
336(Mrl) Calgubat asiofior ki rroCheRr bm TR ‘o Crrel ik 1 &t
6.3(1; N? 12.t53. Fo r?d:q C, 71.Sdg;ufil:%i&%ﬁﬁl;bﬁlbg?zb?&(q%g) C?etﬁetr}gﬁl t?rcolcé(:dure
for tHe cou%?TBBUB# gﬁgﬁﬂg%ﬁqypggd as an off-white foam by the

di met h{Pam powededued destamihett ath bExampLeaps8- car bonyl chloride A mixture

of 8-carbo - dimet hylam.no-\1, 2, 3, 4- tetrahydrodi benzofuran and t hi onyl
chl ori de |)s(1¥ss§1f‘?régg atyn%hﬂ?lo)omte_ erature until honogeneous. The

reaction miS@lreipted for C2gH21N302: Theory: C, 71.62; H, 6.31; N,
12.53. Found: C, 71.88; H, 6.41; N, 12.79.

15 ral cerff ing of amines with 2-
dimethvlamino-1,2.3.4-tet rghxdrggibenzgfgrag-s—car_},p_g' nyl
chloride

A mixture of 8-carboxy-2-dimethylamino-1,2,3,4-

tetrahydrodibenzofuran and thionyl chloride is stirred at

20 room temperature until homogeneous. The reaction mixture is
concentrated under reduced pfessure to provide the
corresponding acid chloride. One equivalent of acid
chloride, 2 equivalents of the appropriate amine, and 3

_ equivalents of piperidinomethylpolystyrene in chloroform are

25 stirred at room temperature for 18 hours. An isocyanate
resin is added to remove unreacted amine and the mixture is
stirred at room temperature for 4 hours. The resins are
removed by filtration and the product is isolated by
evaporation of solvent. This procedure is illustrated by

30 Examples 40-44. '

EXAMPLE 40
N- (methyl)-2-dimethylamino-1, 2, 3, 4—tetrahydrodibenzc)fur—an—
_ : _ 8-carboxamide
35 Beginning with 0.011 gm (0.04 mMol) 2-dimethylamino-
1,2,3,4-tetrahydrodibenzofuran-8-carbonyl chloride and 0.08



concentrated under reduced pressure to provide the correspondi ng acid

. chl ori dewgysessorii val ent of acid chloride, 2 equival ents ofpcringsoop@3gpri ate
am ne, and 3 equival ents of piperidinonethyl polystyrene in chloroformare
25 stirred at roomtenperature for 18 hours. An isocyanate resin is added
to remove unreacted amne and the mxturgis stirred at roomtenperature
for 4 hours. The resins are renoved by flﬂtration and the product is

oo e S RELR e s, R bl kBt U

4- t et r ahydreclbbepadf. ur - an- 8- car boxam de 35 Begi nning with 0.011 gm
(0. 04 mwol -di et h \NQ- 1, 2, 3, 4-tetrahydr odi benzof ur an- 8- car bonyl

chl or.i de J#ﬁaﬂfég? §3éﬂgﬁﬁﬁ8502

PCT/ US97/ 14938 -64- nmwl nethyl am ne, 0.0023 gm (20% of the title conpound
wer e rﬁcovered. MS(me): 273(Mrl) SexampPLE 41 EXAMPLE 41
N- (ethyl) -2-dinmethylamno-1, 2, 3,4-tetrahydrodi benzofuran-8- carboxam de

Begi nni ng Nt{etdvoll- Zrerme by MBinoz dd2ret dyitahsfiydrodibenzofuran-8-
1, 2, 3, 4-tetrahydrodi benzof ur an- 8- cachebykagiilds i de and 0.08 10 mvb

Lyl am ne o BRI Wit o a1 She 6OBRORAGL Yo S o SRRSO )
N- (cycl oprbp¥) 3 ; 2-detebhyldaudiden 25 Burian €8 f aydongilbehloride and 0.08
zof ur 39- 8-S POXPHLYGmBRY, MY Wb din O £dd) 98k (Pnl4e TMRL) AndloTRid WL NO-
recovered.
MS (m/e): 287 (M+1)

_ EXAMPLE 42
15 N-{cyclopropyl)-2-dimethylamino-1, 2, 3, 4-tetrahydrodiben-
zofuran-8-~carboxamide
Beginning with 0.011.gm {(0.04 mMol) 2-dimethylamino-

1,2,3,4—tetrahyd:odibenzofuran-8—carbony1'chloride and 0.08

mMol cycloproleamine, 0.004 gm (32%) of the title compound
20 were recovered.

MS{m/e): 2929 (M+1)

EXAMPLE 43
N-(4-fluorophenyl)-2-dimethylamino-1, 2,3, 4-tetrahydro-
25 dibenzofuran-8-carboxamide '
Beginning with 0.011 gm (0.04 mMol) 2-dimethylamino-
~1,2,3,4~-tetrahydrodibenzofuran-8-carbonyl chloride and 0.08
mMol 4-fluoroaniline, 0.001 gm (7%) of the title compound
were recovered. -
30 MS{(m/e): 353(M+l)

EXAMPLE 44
N-(pyridin-4-yl)-2-dimethylamino-1,2,3,4-tetrahydrodiben-
zofuran-8-carboxamide
35 Beginning with 0.011 gm (0.04 mMol) 2-dimethylamino-
1,2,3,4-tetrahydrodibenzofuran-8-carbonyl chloride and 0.08



'1,2,3,4-tet | benzof ur an- 8- car bonyl chloride and 0. 08

cycl opropyl‘gwa% 004 gm (32% of the title conpound 20 We%hpﬁ%-’g\’gsed.
M5(nfe): 299(M+1l) EXAMPLE 43

N- (4-f 1 uorophenyl) - 2- d|nethylan1no-1,2,3,4-tetrahydro- 25

di benzof ur an- 8- car boxami de Beginning\MtrTQﬁnll gm (0. 04 mwbl)

2-di met hyl am no- 1, 2, 3, 4-tetrahydr odi benzof uran- 8- car bonyl chlori de and
0. 08 mwbl 4'mM06réaﬂmiMGﬂynidﬂnE4ﬂﬁ(mmﬁ2cﬁmtf&ﬁ%}t¢é cthepuindenebtpound
recover ed. %g% 3( Mrl) EXAMPLE 44

N-(pyridin-4 F S an1no 1, 2, 3, 4-t et rahydr odi ben-

zof ur an- 8- cal! é%éﬁﬂde 336(M+1) Beginning with 0.011 gm (0.04 mbl)

2:di net hyl am no- 1, 2, 3, 4- tetrahydrodibenzofuran-8-carbony| chl ori de and
0.08 98/ 08502 PCT/ US97/ 14938
-65- mwbl” 4-am nopyri di ne, 0.0052 gn1@§$%9§ﬁ 4%e title conmpound were
recovered. M5(n2efime8B§(simind8- (N, N- dlmethyl)amlnosulfonyEXQNBLg 43

2- di met hyl am no- 8- (N, N- di_net h sul fo
tetrahydrodlbenzofuran h g&&@%kg} (%enzoéDQa hyé%ochlorlde

Qw-ne 10

Beglnnlng MAﬁ “n gr N <67 nWbI) 4- dlnethylan1no- cyclohexanone oxI me
and 0.124 gm N-di met h-yl - 4-fluorophenyl sul f onam de, 0.135 gm
(65% oft0t he desi PRA1BRIRG wiikdy 198t ohforéstl o) o4 ydimethyidaméhniod by

the procedur@yd%néxaﬁdneno&&a@lafndlo 124 gm (0.61 mMol) N,N-dimeth-yl-
4-fluorophenylsulfonamide, 0.135 gm (65%) of the desired
oxime ether were recovered as a crystalline solid by the
procedure described in Example 1.
15 _
gzglizgtign
Beginning with 0.135 gm (0.40 mMol) of the oxime ether
and 10 mL formic acid, 0.088 gm (61%) of the title compound
were recovered as a white solid by the procedure described
20 in Example 1.
MS(m/e): 322(M*t)
Calculated for C3gH22N203S-HCl: Theory: C, 53.55; H, 6.46;
N, 7.81. Found: C, 53.48; H, 6.54; N, 7.61.

25 | EXAMPLE 46
~ 2-dimethylamino-8- (N-methyl)aminosulfonyl-1,2,3, 4-
tetrahydrodibenzofuran hydrochloride
= (4- (N~ =N~ (4~ h 1 i lfonvl 1)-4-
imeth cloh ne oxi :

30 ' Beginning with 0.313 gm (2.0 mMol) 4-dimethylamino-
cyclohexanone oxime and 0.681 gm (2.2 mMol) N-methyl-~-N-(4-
methoxy)benzyl-4-fluorophenylsulfonamide, 0.781 gm (90%) of
the desired oxime ether were recovered as a pale vellow
crystalline solid by the procedure described in Example 1.



15 Cyclization Beginning with 0.135 gm (0.40 mwl) of the oxine ether and
.10 L fornwmbes/essb2i, 0.088 gm (61% of the title compound werPETrUSYIN43Bd as a
white solid by the procedure described 20 in Exanple 1. MS(me):
322(Merr]) Calculated for JerrJHerr]Nerr]derr]S-HC: Theory: C, 53. 55;
H 6.46; N, 7.81. Found: C, 53.48; H 6gg N, 7.61. 25

EXAMPLE 46 2-di net hyl am no-8-(N-nethyl) am nosul fonyl -1, 2, 3, 4-

t et rahydr ogdi, bgep n hydrochl ori de

O (4-(N - t hoxvbenzyl ) ) am nosul f onvl phenyl ) - 4-

di met hyl cycl ohe&%ﬁéﬂ@lnm wWatB00.750 gmBddi ¥4 mModl o). ghe grime. etimer )

4- di net hyl a4k npo ﬁuctebﬁ&én%&dox'owqu @%&%é%@y&@ki?@% B (4-

met hoxy) benzyl - 4-f 1 uor ophenyl sul f onam de, 0. 781 sired
oxi me et he‘ve’e\%r’ée?%%vefﬂeeSaéna°§5|-é*hy1&q cﬁﬁlcﬂr‘i/sl?lél ¢h¢nep§@cedu§9 t he
g&?fﬁgg;/e &%gﬁbg& in F_Xc&ﬂ%!l@ 3'LB neine s QBﬁO(Z) 750 (1.74 mwol) of th
- 656- tion Beginning wt gm o e

oxi me ethé&ggﬂ/ go ngxgéhg m'c acid, 0.135 gm (25% of the title conpound
were recovéakeulated or- RniSHe 0NGO3$-HEli:he Tharmyiur €C5 G8s42i bHY 6n54;
Example 1.4 ) M epr] ulkat r
C[err]H[err] gég]qgggﬁé c %ﬁc?r-’q H %864) Ny 6?%21; N, 9.08. Found:
C, 58.57; H 6.64; N, 8.93. 10 EXAMPLE 47
2- dinghhylanino 8- (N—(4 f 1 uor ophenyphpproyy fonyl -1, 2, 3, 4-
tetrahydrogl 3 enzof ur an X

imethylamino-8- (N- (4-fluorophenyl) )aminosulfonyl-1,2,3,4-~

tetrahydrodibenzofuran

O-(4-(N-(4-fluox -N-{4-me nzvl) }amino-
sulfonviphenvl)-4-dimethvlcyclohexanone oxime

15 Beginning with 0.78 gm (5.0 mMol) 4-dimethylamino-
cyclohexanone oxime and 2.14 gm (5.5 mMol) N-(4-fluoro)-
phenyl—N-(4-methoxy)benzyl-4—fluorophenylsulfonamide, 1.13
gm (43%) of the desired oxime ether were recovered as an
off-white solid by the procedure described in Example 1.

20 MS(m/e): 525(M*) |

veli .
Beginning with 1.13 gm (2.15 mMol) of the oxime ether
and 20 mL formic acid, 0.610 gm (73%) of the title compound
25 were recovered as an off-white solid by the procedure
described in Example 1.
MS(m/e): 388(Mt)
Calculated for C20H21NO3S: Theory: C, 61.84; H, 5.45; N,
7.21. Found: C, 62.01; H, 5.50; N, 7.09.
30
To demonstrate the use of the compounds of this
invention in the treatment of migraine, their ability to
bind to the 5-HTir receptor subtype was determlned The

ability of the compounds of this invention to bind to the 5-

35 HTir receptor subtype was measured essentially as described
in N. Adham, et al., Proceedings of the National Academy of
Sciences (USA), 90, 408-412 (1993).



O (4- (N-(4 é g&gﬁpenyl)-N—(4-nethovaenzy|))anino- 3
sul f onyl phe 3 di net hvl cvcl ohexanone oxi ne 15 ' Begi nnlr%'lémﬁ7{1h“& 78

gm (5.0 mwol) 4-di net hyl am no- cyclohexanone oxime and 2.14 gm (5.5 nwl)
N-(4-fluoro)- phenyl-N-(4-nethoxy)benzyl - ,;Iuorophenylsulfonanlde 1.13 gm
(43% of the desired oxinme ether were reccered as an off-white solid by
the procedure descrlbed I n Exanple 1. 20 M5(me): 525(Merr]) Cyclization
Begi nning with 1.Nembrane Premeniatiem: hdMephraneshwerenprepayed Guam
acid, -0.610 ti r ego d

o010, 610 OmkdFiydly sheL s £ OG0 B EnALe. T, MO S ency

)
388(Merr]) tlaecgeaiédW%re @[aéh%[téflﬂmleﬁrb]@oweelﬁ? bef(fefesh saling 45
N, 7.21. Fogagap e@ f§3m0£hech5.t5ﬁ:e Nishdld. iB0oTH sEnefsticetedlde use of

t he compqunds, of ntian in.the tre tnent_o t heir b|| ty
Lo bi na' & (RRoEPhAtB-PREERESE salift \HILT (RTAT RS FRACATAE 280 M P

conpounds ofmihuseanEnuPGn tdwm|méhkeutwasiréEMspEﬁEedemapBoB sﬂbkﬂbe was
measured essenti esel. d »Ppogeedi e
Nat i onal Acab® gékxsﬁ%%cz)glfl(f%%g) 9%“” Zﬁg%?%‘ﬁ@%lggg g 8%533%8%5&9
PCT/ US97/ 14933TAB7anﬂehbmm@nlirzq®mnmm meqneglaeue prapaesd f rhe
transfected %&aﬁgek ‘gﬂte*édﬁpe"n‘i‘:lgf %eﬂé@&e@caefbu@n&y? s @Hﬂld\%@

washed tw ce -bufferéd saline, scr romfhe culture

a
di shes 4% o &tnt ‘Sf "—Pc@eé-&le& 3 angss firaamenks eV}éHgEaW?ﬁé diggagsed 1 R
at 200 x g fgnpérAbbdheswals 4oildcted P atdetrvBBgeasagpandedo x 3y otk

of 20 minutes at 4°C. The pellet resulting from this
centrifugation was washed once in ice-cold Tris wash buffer
and resuspended in a final buffer containing 50 mM Tris HCl

15 and 0.5 mM EDTA, pH=7.4 at 23°C. Membrane preparations were
kept on ice and utilized within two hours for the
radioligand binding assays. Protein concentrations were
determined by the method of Bradford (Anal. Biochem., 72,
248-254 (1976)).

20 Radioli inding: [3H-5-HT] binding was performed
using slight modifications of the 5-HT1p assay conditions
reported by Herrick-Davis and Titeler (J. Neurochem., 50,
1624-1631 (1988)) with the omission of masking ligands.
Radioligand binding studies were achieved at 37°C in a total

25 volume of 250 upL of buffer (50 mM Tris, 10 mM MgCl2, 0.2 mM
EDTA, 10 uM pargyline, 0.1% ascorbate, pH=7.4 at 37°C) in 96
well microtiter plates. Saturation studies were conducted
using [3H]5-HT at 12 different concentrations ranging from
0.5 nM to 100 nM. Displacement studies were performed using

30 4.5-5.5 nM [3H]5-HT. The binding profile of drugs in
competition experiments was accomplished using 10-12
concentrations of compound. Incubation times were 30
minutes for both saturation and displacement studies based
upon initial investigations which determined equilibrium

35 Dbinding conditions. Nonspecific binding was defined in the
presence of 10 uM 5-HT. Binding was initiated by the
addition of 50 uL membrane homogenates (10-20 pg). The



ice-cold Tris buffer (20 MM Tris HO, pH=7.4 at 23[err]C, 5 mM EDTA) and

honogeni Zegyg\bgdgsor VWieat on tissue grinder. The |ysate was sUBSFUSSM4DIS
centrifuged at 200 x g for 5 mnutes 10 at 4[err]Cto pellet large

fragments which were discarded. The supernatant was col |l ected and
centrifuged at 40,000 x g for 20 minutes_gig_4[err]C. The pellet resulting
fromthis centrifugati on was washed once in ice-cold Tris wash buffer and

resuspended in a final buffer, contaiping 50 .Tris HCL and .0. 5 nM EDTA,
DEET 3 at 2R TR RS SREMBPEBSRabYoRERRE: & MEFRCAPT APER | | zed

Wi t hi 3 EWO @%@éﬁ?dt he.?adgoylgghﬁl]cbhedmi@easﬁ)éxer@ atsdiny ABR 4grnelht i ons
wer e det ermpne e_net ho n i

(To7e)y . <o Branddl BELPRLERE FhaftRL-abheiiin) 5 MbHRapetfery S fibers |
usi ng sl i ghtwemeli washedofiorob skeoBbdNTwdthsime cold thufifeer offidt tred Byis
Herri ck- [ n Lyehe zam %J‘.‘S;%l : ] _
omi slsi ongg¥|}§cn€k?%gL?|'§a%8g;oﬁglggggﬁ%gngnbdﬁ%&iang studi es}&v\%?’g’)%%ﬁ%%%agt
37[err] C i n & % onki Readiy§pfige (BECKDON) o FAll 3T Qyf [y (@8 MR PACt 1viRY
MyQ [err], Ouzs "MeERlfedllsifb’ kVBRekewn 1& SO0PbRSIGHM &citEl1 Yation

37[err]C in 96 well mcrotiter .pl ates.. Saturation studj re condugted
usi[ng ][3?—|] 5-FRUBLex > d?h?e?gﬁtlc&(%ﬂgé'n aﬁo&%%ﬁﬁgfﬁ*]?ﬁ\%ﬁ?Ylﬂ?%e 00

nM Di spl acepepieshudbeS0ger e Biadfiagmdatasiwag 3thaldrzed. By rodrdet et H| 5- HT.

The bi ndi.ng profi of ugs.in_c ti.tion e I rent acconpl i shed
using 1 I-012 %%sﬁ‘b%#g?afllogthlégg rcgr?%g%%&lqnnc%ﬁfé& o tﬁé%‘% ea'é‘g m nut es
for both sat3PeeremPanbuBdep Sofkwarest (g Fadatl 1ipoPHhi t iBFs0 values

i nvesti gati gsraheeAvedeteanoes e qdilidy iusingp tHe rehditycPRid f PNéquation
Nonspeci fic binding was _defined in _the presence of 10 [err]M 5-HT. Binding
~was initiat eblBHGCHER- aFAREMEFOdf /582 e 39R2 S ahld Tohogehkt e@*pepimgnts
[err]g). Thgere YEr88+R83@03n triplicate. All of the compounds of the
PCT/ U89.7l/5149§§vention exemplified exhibited an IC5g0 at the S5-HTiF

receptor cf at least 5 umol.

As was reported by R.L. Weinshank, et al., W093/14201,
the 'S-HT1F receptor is functionally coupled to a G-protein
as measured by the ability of serotonin and serotonergic

20 drugs to inhibit -forskolin stimulated cAMP production in
NIH3T3 cells transfected with the 5-HT1F receptor. Adenylate

cyclase activity was determined using standard techniques.
A maximal effect is achieved by serotonin. An Epax is
. determined by dividing the inhibition of a test compound by

25 the maximal effect and determining a percent inhibition.
{(N. Adham, et al., supra,; R.L. Weinshank, et al.,
Proceedings of the National Academy of Sciences (USA),
89,3630-3634 (1992)), and the references cited therein.
Meagurement of cAMP formatjon

30 Transfected NIH3T3 cells (estimated Bmax from one point
competition studies=488 fmol/mg of protein) were incubated
in DMEM, 5 mM theophylline, 10 mM HEPES (4-[2-hydroxyethyl]-
l1-piperazineethanesulfonic acid) and- 10 uM pargyline for 20
minutes at 379C, 5% CO2. Drug dose-effect curves were then

35 conducted by adding 6 diffefent final concentrations of
drug, followed immediately by the addition of forskolin (10
.pND.Subsequently, the cells were incubated for an



' -68- reacy) termnated by rapid filtration through preasemsgfniéssSo
poylethylene|n1ne3 filters using 48R Cell Brandel Harvester (Gaithersburg,

MD). Subsequently, filters were washed for 5 seconds with ice cold buffer
(50 MM Tris 5 HC1, pH=7.4 at 4[err] O, %'_ed and placed into vials
containing 2.5 nL Readi - Safe (Beckman, Fullerton, CA) and radioactivity was
nmeasured using a Becknan LS 5000TA liquid scintillation counter. The

ef fi ci ency adidicaiora hol @f miBhfBsHAEtaBFCIye B aQEen 'meSﬂéﬁiBinnd'aBg dat a

was ‘anal yzed hy conputer-. 10 _assisted naonlinear r l on.anal.ysi s
(Accuf 1 ARFDASAIAAATE  HHEN T BFERSPe Woth AFHHP9S 7. Cop) ASREER 0. Phes
“were conveniped nidd HEL val 'nesdamongtrlae:ectwnmé?rnsnm muagbm‘ns(nBi acliese-

Phar macol . re 099 &Q&é ﬁég7§)—ﬂﬂé\r§e>ﬁ%§g et %g Qﬂé?rf | eéhéxﬁl bi t ed

triplicate: he conpounds exe
“an | C5( at fn-h@C’é-dﬂﬂiﬁF eeceptbioshepin dfst35 YM) ] ndhe mw MgxRR t ed by

R L. Veinshpfeflad! 40c VESR/ 14284 nulled aridl J:Eaé&cegﬁ@hfégéan%waa' ly

coupled to a protein as neasured by the ability of serotonin and
ser ot oner ghémaresyalgsS89 ¥ndi bPt PRIASE0IGeT 1athawk| delewi e AMEr BBEction in

NI H3T3 cel ktddranaiaet adaw amlt;becédjﬁlﬁ rs&QﬂﬁSd)rat Ad@mtabeféyél ase
activity was determ.ned usEﬁg %tandgtl hn| A maxi mal ? %¥% S

achi eved bfSS&TYH M. OAnSHitax ?ﬁW¢ﬁ?ﬂ@S?ﬂ% fftt'bi ti on of
a t estl@onpaudichimypmirtoas sy nii kR dyinesd Mai;r(m:tmsn rﬂ:angbmqigecem\)

i nhi bitiong Y S%Q@Ea t ceedi ngs
of the hbtloﬁgl Acadenﬁ;dygécﬁgﬁggs 66@8 ]ggfég ﬁg(iggg?)Aﬁgﬁd 't he

r ef er ences Geimmed G EeR, SEBIDPEse WL toY dﬂMﬁDEQﬁﬁﬁﬁi@m software.

Transfected N Haggds C&iééo{réﬁ'&' gRbed t@l@abaffrpraémf‘ci)&&@& \GPEfﬁeﬁ\b.bh:Q':’!ne
st udi es=488 frml/ ;rot wer e ma{%a,ted in mvlth%oeh II|ne
)

10 mM HEPES a[szscrsﬂo?’b ?re?h??%f ders)ise %%r@%ﬁ%ﬂ%ﬁtacfb HRd5T0
[ err] Mpar §FhimedarpOr ntaquéredt tY endlysim i) datd. LPpmgdiversef f ect
curves mere;?g;g of pharmacolog1cal activity. To establish that the
5-HT1r receptor subtype is responsible for mediating
neurogenic meningeal extravasation which leads to the pain
of migraine, the binding affinity of a panel of compounds to
20 serotonin receptors was measured first, using standard
procedures. For example, the ability of a compound to bind
to the 5-HTjF receptor subtype was performed as described
supra. For comparison purposes, the binding affinities of
_ compounds to the 5-HT1pg, 5-HT1DB, S-HT1Eg and 5-HTLF
25 receptors were also determined as described supra, except
that different cloned receptors were employed in place of
the 5-HT1r receptor clone employed therein. The same panel
'was then tested in the cAMP assay to determine their agonist
or antagonist character. Finally, the ability of these
30 compounds to inhibit neuronal protein extravasation, a
functional assay for migraine pain, was measured.
' The panel of compounds used in this study represents
distinct structural classes of compounds which were shown to
‘exhibit a wide range of affinities for the serotonin
35 receptors assayed. Additionally, the panel compounds were
shown to have a wide efficacy range in the neuronal protein



35 conducted by adding 6 different final concentrations of drug, followed
-1 mredi at avg@9gp8soRe addition of forskolin (10 [err] M. Subsewoidmaozghe
cells were incubated for an WO 98/ 08502 '

PCT/ US97/ 14938 -69- additional 10 minutes at 37[err]C, 5% CJerr]. The
medi um was aspirated and the reaction waggstopped by the addition of 100 nM
HC . To denobnstrate conpetitive antagonism a dose- response curve for 5-HT

was .neasur . i i xed, dose o t hi ot hepin (0. 32

[err] M. E‘L‘“g g;% V\‘%lr eaésj"ét%c}?g%ga‘?eh{ér r?&ef Br™ f i-n GEE®O éﬁ%ﬂin % hen
centrifugedeiectsdﬂﬁmneﬁhxﬂ S00dx areodeetribedebeldbar. debris, and the
supernatant was aliquoted and stored at -20[err]C before assessnent of cAMP
formati on by radi oi nmunoassay (cAMP 10 - radi oi mmunoassay kit; Advanced
Magnetics, Canbridge, MY . Radi oactiSompound &uantified using a Packard
COBRA At 0 GamMmB3cqynt @fimethy RRRthdy ébhpm annﬁeuﬁwoans%hwe -The

di scovery that the pain assoclated th rai ne and aSSOCIated dlsorders
i s inhibited by agomMe{fangsyhrmamy neadefroiopsguilded Mt he anal ysis
of data from diverse assays oﬂsphatma@Mauysuﬁcinaﬂgjty. To establish that
the 5-HT1F receptor subtype is responsible for medi ati ng neurogenic

meni ngeal extravasati on whi | eads to the pain of mgraine, the binding
affinity of a panel of conpQunds to 20 serotonin receptors was neasured
first, using stangﬁé procegures. For exanple, the ability of a conpound
to bind to the 5 #C subtype was performed as descri bed supra.
For conparison purposes Qhe bilnding affinities of conpounds to the
5-HTiD  err], 5- HT1D[erro O HTAE and 5-HT1F 25 recept glere al so
determ ned as descri bed suprg E\vept that different cﬂtﬁb receptors were
enpl oyed in place of the 5- dcept or clogﬁ gryloyed theyein. The sane
panel c *

N ' CO,H
4
H
10
Sumatriptan succinate is commercially available as
Imitrex™ or may be prepared as described in United States
Patent 5,037,845, issued August 6, 1991, which is herein
incorporated by reference.
15

Compound II
5~fluoro-3-<l-<2-<l-methyl-1H-pyrazol-4-yl>ethyl>~-4-
piperidinyl>-1H-indole hydrochloride

F

20



was then te he cAMP assay to deternmine their agoni st QerAcdo?d993Est
character. §%§Q?¢ﬂm&the ability of these 30 conpounds to inhibit neu?%ﬁal
protein extravasation, a functional assay for mgraine pain, was nmeasured.
The panel of conpounds used in this study Qﬁlresents di stinct structural

cl asses of conpounds which were shown to éXHibit a wide range of affinities
for the serotonin 35 receptors assayed. Additionally, the panel conpounds
were shown to have a mnde efficacy raﬁ@ﬂm&h&ﬁh&!ﬂéuronal protein VO

98/ 08502 qﬁox%_3 (4-p1per1d1nyl)EEELQ§QBQE4%§%IEHE
extravasati on assay as he panel™ of conpounds selected for this study
are descri bed bel ow. Conpound | 5

3-[ 2- (di met hyl am no) et hyl ]On met hyl - 1H i ndol e- 5- net hanesul f onam de

but ane-1, 4-dioate (1:1) (Symatriptan succinate) [err] 10 Sumatri ptan
succinate is comrerci al | ~<ilable as Imtrex[err] or may be prepared as
described in United Stat |ent 5,037, 845, issued Aug®t 6, 1991, which

5-fl uoro- 3-<1-<2-<1- net hy Ry azof-4-ys>eth I>-4-CP| i di_OH>- 1H i ndol e
hydrochl oride [err] - :
PCT/ US97/ 14938 -71- N
/ o
H
5
C [e] IV
8-chloro-2-diethylamino-1, 2,3, 4-tetrahydronaphthalene
hydrochloride
Cl
N(CHCH,),
‘HCI
10
Compound V .
6-hydroxy-3-dimethylamino-1, 2,3, 4-tetrahydrocarbazole
N(CHa),
15

Compounds II-V are described in United States
Patent #5,521,196, issued May 28, 1996, which is herein
incorporated by reference in its entirety.



Conpound |11 5-hydroxy-3-(4-piperidinyl)-1Hindole oxalate [err] 5 Conpound
|V 8-chl orw@W{]yl am no-1, 2, 3, 4-t et rahydr onapht hal ene hydpe¢hisot/iidas
[err] Conmpoun 6- hydr oxy- 3-di net hyl am no- 1, 2, 3, 4-t et rahydr ocar bazol e
[err] Compounds I1-V are described in United States Patent #5,521, 196,

i ssued May 28, 1996, which is herein incopporated by reference in its
entirety. WO 98/ 08502

PCT/ US97/ 14938 -72- Binding Assays The binding affinities of conmpounds for
vari ous ser Binding AIFAYEs were deternined essentially as described above

except that different'@ﬁ@nBﬂn&EﬁﬁphﬂfinitQe%m@ﬂnéﬁhﬂdhﬁﬂ§|ﬂ@ﬁ Phribas
5-HT1F receptor clope enpl oyed t

ereia. The .resul ts of Ihﬁ%; bi ndi ng ,
experi ment s SRECERARI FSEBPHATFaWPES| AStRABLEOG SHTEINE Sﬁﬁtgﬁﬁﬁﬁlbed
(5-HT1) RECEH&R SkdefPESthkt alfféfefanpduned ddddders |abe HEPleyel in

517 5 Piace of chg gnre bocepyopotone giglgYed thgrgid. | mhe,

22.0 |1V resiBts of theds Bindingg8egperiment® re/ summarized édn Table
1683. 0 173 6 10. 3

: T E IT
 BINDING TO SEROTONIN (S5-HTj) RECEPTOR SUBTYPES (Ki nM)
10

Compound ~ 5=HIlpg S<HT1pg S-HTig  5-HI1p

I 4.8 9.6 2520.0 25.7

1T 21.7  53.6 50.3 2.5

IIT 163.2 - 196.5 3.9 22.0

Iv 13.5 145.3 813.0 129.2

v 791.0 1683.0 73.6 10.3

SAMP Formation S
All of the compounds of the panel were tested in the

15 cAMP formation assay described supra and all were found to
be agonists of the 5-HT]1F receptor.

Brotein Extravagation
Harlan Sprague-Dawley rats (225-325 g) or guinea pigs
20 from Charles River Laboratories (225-325 g) were
anesthetized with sodium pentobarbital intraperitoneally (65
mg/kg or 45 mg/kg respectively) and placed in a stereotaxic
frame (David Kopf Instruments) with the incisor bar set at -
3.5 mm for rats or -4.0 mm for guinea pigs. Following a
25 midline sagital scalp incision, two pairs of bilateral holes
were drilled through the skull (6 mm posteriorly, 2.0 and
4.0 mm laterally in rats; 4 mm posteriorly and 3.2 and 5.2
mm laterally in guinea pigs, all coordinates referenced to
_ bregma). Pairs of stainless steel stimulating electrodes
30 (Rhodes Medical Systems, Inc.) were lowered through the



" CAMP For ' of the conmpounds of the panel were teste

CAMP forggﬁgmay descri bed supra and all were found to %(%%Eﬁg%’g of
the 5-HT1F receptor. Protein Extravasation Harlan Sprague-Daw ey rats
(225-325 g) or guinea pigs 20 from Charles River Laboratories (225-325 g)
were anesthetized with sodiun1pentobarbr?§r I ntraperitoneally (65 ng/kg or
45 ny/ kg respectively) and placed in a stereotaxic frame (David Kopf

| nstrunment HHolwd hir Neotmdieoisphherest tat a- degpShmoff & mmat &raws) 400 htn Sor
gui nea pigs.. Foll.ow 1L gl sagital scalp incision, tw pairs of
bilateral.Hgfégﬁéﬁﬁéfhfﬁ%gdf goﬂgﬁafhe skull (6 mm posteriorly, 2.0 and
4.0 mm | at er al | yThen fenerall veipogasr esppgedndnt 2 gdasess . of mhe atestlly in

gui nea pig qﬂﬁdudaxwégr?%é?c%%aeiﬁgﬁggeﬁeugﬁ9gqﬁ)mﬂ%ﬂdﬁ.Of stainl ess

steel stimu ng el ectrodes, ( des Medical Systenms, Inc.) were
1omeredsthﬁﬁﬂﬁ?ﬁ#ﬂ?telxmfsﬁﬂ@mgﬁﬁ later, a 50 mg/kg dose of Evans

PCT/ US97/ 1433% - @-fmﬁésé@dn@oaﬁehewaspa%las ihg e%t@@tihm&fa\geﬁﬁ%élﬁé s) orf
the test SO BMATE BTN ceoBRL S e EEBUBFYE L AR Ay R BIGRS Athat of y 7
m nutes | atfeincta diiedEk g doseket FoanprBteen axftirawasateindn dyeExaeaslpl so
and funct | Ot AL EES Rogy S5 8REA0h e OHE, PE8Y, Morbdtrtly) I Lottt os "
post - i I ectimigesfingie ganglionpeandstinulpted for Or imjenites afamylion was
stimul at ed d@hreh el IR &Fs fly G £UL [ 6Nhal N5CRS), T Hselk QuPhdTod¥ witHBEC
duration) wth a Mdel 273 potentiostat/ gal vanostat (EG&G Princeton,
Appl i ed Reg@ggng73 potentiostat/ galvanostat (EG&G Princeton Applied
Research) .
Fifteen minutes following stimulation, the animals were
15 killed and exsanguinated with 20 mL of saline. The top of
the skull was removed to facilitate the collection of the
dural membranes. The membrane samples were removed from
both hemispheres, rinsed with water, and spread flat on
microscopic slides. Once dried, the tissues were
20 coverslipped with a 70% glycerol/water solution.
A fluorescence microscope (Zeiss) equipped with a
‘grating monochromator and a spectrophotometer was used to
quantify the amount of Evans Blue dye in each sample. An
_ excitation wavelength of approximately 535 nm was utilized
25 and the emission intensity at 600 nm was determined. The
. microscope was equipped with a motorized stage and also
interfaced with a personal computer. This facilitated the
- computer-controlled movement of the stage with fluorescence
measurements at 25 points (500 um steps) on each dural
30 sample. The mean and standard deviation of the measurements
was determined by the computer.
The extravasation induced by the electrical stimulation
of the trigeminal ganglion was an ipsilateral effect (i.e.
occurs only on the side of the dura in which thé trigeminal
35 ganglion was stimulatéd). This allows the other
(unstimulated) half of the dura to be used as a control.
The ratio of the amount of extravasation in the dura from



Fifteen mnutes followi ng stimulation, the animals were 15 killed and
exsangui-na‘g‘,ﬁﬁ) | 20 nL of saline. The top of the skull wagrEsEMesist O
facilitate e collection of the dural nmenbranes. The nenbrane sanples were
. renoved from both hem spheres, rinsed with water, and spread flat on

m croscopi ¢ slides. Once dried, the ti SSUps_were 20 coverslipped wth a
70% gl ycerol /Wwat er solution. A fluorescence m croscope (Zeiss) equipped
with a grating nmonochromator and a spectrophotoneter was used tqQ quantify
the anount bheEssisudatediydde, campretie. the wrstinvlakhedasafengukaof
appr Oxi mat e},% <533 1em1Red! i |dzethe comitbl ey 28l @608 FateBSbEy at 600 nm
was determ ned. The m_crqscope was eq%i?&)pfd wth a . motorized s&age and

al so i nt er f APPTORAMREE e rsdhat® IRt AR 1 78 L0t GRINFR aPR2ESt he 1N

conput er - copbherast ,Mey eitipowrid tviel ch agffedt ivélyopeecentedneheur enent s at
25 points (50 m_st eps) an ch dural .30 p.and _standard
devi at i ﬁ oFxgﬁ%Vﬁé é}re]rﬂgt séj% e’FérST?IP]e %Bégﬁ%‘uggﬁsgfggqu 8%]‘%

ext ravasat i havienduoed ity atheappeetinatelytl n@il at Aodose-rasponisge gumyie

dura i n wih, ZR2 REREE At M@ (R doss PneC URRLBT barEnE SRR (e
ot her (unst P¥uP: %ecf)lq%eﬂr?f was t?’%p’g‘?ff%“?'be%e ugébsggagacb%i PErSeRiEd 3l o of
the amount ehpd rmavasation in the dura from WD 98/ 08502

PCT/ US97/ 14938 -74- the stinulated side conpared to the unstinul ated side

dura wakl cal cul ated. Saline controls yielded a ratio of approximately 2.0
inrats and 1.8 in guinea pigs. In comabds IIX conpound which effectively

prevented the 5 eylihoMasgliop ﬁ%gésfndm@réoaggwgnsg'gﬂsgham@ﬁm' woul d
have a ratio of approxrnatery I.O0. ose-response curv

Compound i.v. ID50
. {mMol /kg)
I 2.6x10-8
11 8.6x10-10
III 8.9x10-9
IV 1.2x10-7
\ 8.7x10"2
15 To determine the relationship of binding at various

serotonin receptors to inhibition of neuronal protein
extravasation, the bindihg affinity of all of the compounds
to each of the 5-HTipa, 5-HT1pp, 5-HT1E and 5-HT]F receptors
was plotted against their IDs5g in the protein extravasation

20 model. 2 linear regression analysis was performed on each
set of data and a correlation factor, R2, calculated. The
results of this analysis are summarized in Table IV.



'was ‘gener %mﬁgg] the dose that inhibited the extravasation % ID50)
was approiaﬁﬁte 2Thls data is presented in Table II1l. 10 Ta8¥§' 7/14938

I nhi bition of Protein Extravasation (1D50 mwl/ka) Conpound V.
| DSO (mvbl /kg) | 2. 6x10[errg I 8. 6x10[err] 111
8.9x10[err] IV 1.2x10[ err] 8. 7x10[err] 15

To determne the relationship of binding at various serotonin receptors to
i nhi bition of neuronal protein extravaZabilenIVi he binding affinity of al

of the conmpogggsehatganh micide PrEN1BLSI Sbec&f*’@qg'ﬁ_s_w
receptors was plotte agalnst their In proterf ex

‘nodel . A linear ragkbBLLY Inhdbd bion o I DIE Ex gatabndat a and
a correlation factor, R2, calculated The results of thls analy5|s are

summari zed in Tablegl 98/ 08502
"PCT/ US97/ 14938 - 75- ﬁ%le#@\ﬁé@-er el ati on Fact Sexpedatien Sagtow (R2MT1

Subt ype Bi ndi ng Affini SyB®denhi bition of Protein Extragagation 5-HT1

Subt ype Corgrgim@tion Factor (Rlerr]) 5-HT1D er
0.07 5-HT1D{err] Tiop 0.001 5- HT1E §16b2
0.31 5-HT1F >-HT1E 0.94 5 0.31
5-HTMF 0.94
5

An ideally linear relationship would generate a
correlation factor of 1.0, indicating a cause and effect
relationship between the two variables. The experimentally

determined correlation factor between inhibition of neuronal
10 protein extravasation and 5-HT1F binding affinity is 0.94.

This nearly ideal dependence of the IDsp in the protein
extravasation model on binding affinity to the S5-HTif
receptor clearly demonstrates that the S-HT1fF receptor

mediates the inhibition of protein extravasation resulting
15 from stimulation of the trigem-inal ganglia.

Sumatriptan exhibits low bioavailability and relatively
short duration of action. 1Its affinity for a number of
serotonin receptor subtypes gives rise to undesirable side
effects, particularly vasocconstriction, which severely

20 limits its utility in the treatment of migraine. The
compounds of this invention, however, are highly
‘biocavailable through several routes of administration
including, but not limited to, oral, buccal, intravenous,
subcutaneous and rectgl. They exhibit a rapid onset and

25 long duration of action, typically requiring only a single
dose per day to maintain therapeutic levels. Since
compounds of this invention are potent agonists of the 5-
HT1fF receptor, extremely low doses are required to maintain
therapeutic—levels. Additionally, due to the high

30 selectivity of compounds of this invention for the 5-HT1F
receptor, complications due to vasoconstriction are avoided.
Compounds of this invention also inhibit protein



An ideaIIy'Iinear rel ati onship woul d generate a correlation factor of 1.0,
indi cati ngygogassae and effect relationship between the tw \wrigdhagssThe
experinmental |y determ ned correl ation factor between inhibition of neuronal
10 protein extravasation and 5-HT1F binding affinity is 0.94. This nearly
| deal dependence of the ID50 in the pHﬁ_'gLextravasation nodel on bi ndi ng
affinity to the 5-HT1F receptor clearly denonstrates that the 5-HT1F
receptor nediates the inhibition of protein extravasation resulting 15
rom stimil s BRAVBSALAEM Aity@gLstered iBr 1ak o | SRPSRIUSAFLESS | ow

bi oavai | abi$iiguaadibeal aifi wley tigydmihaBtgamgbiaact Aonsuths ahbiniay for a
nunber of serotonin receptar subtypes gives i 0 undesirable_side :
ef fects, pa?%?%ﬁfagﬁya@ﬁ@&&ﬁ%ﬁﬁﬁ%&?ﬁﬁéhwﬁ%%ﬁﬁé%%%YeF? Qﬁevﬁphiﬁs its
utility in mberainet aenbok, mmis relmimiet eve@opnier ofot birsdumiagt iaon
however o are. Qi ' | lL.apl g qﬁgg ral routes of adm nistration
incIudiEg;’ﬁh?r%g#¥l?Hﬁ%§¥t€§)%%%§ql ucé%%%?intravenous, subcut aneous and
rectal . They exhWhideaitagisd papsdtblehd- @RAMPAYSEAF ali GAMBPUAL: REPlOYed
typically requiheNge®Rods? o & dasfeel ofladi Foc BBy N2t Aolilehapeut i C

| evel s. Since congounds of this |n%§$t|on are gfient agonlsts of .t he 5-
HTLF recept BPrmuteramdy HthGy CRIRUNGS 35q i eal t¥ AEPARLISRerRS: dfe s

| evel s. Addfpimnakl phatuadentits highinddsisborst cempyisingoapounds of this
i nventian for_ the 5-HILFE.receptor | ications, due . to, vasoconstriction
are avoPdedoPRBHBEEMES BN HTRRAT Gt RECRhnFB Spr SEERR ONSp

98/ 08502 active ingredient. These compositifas/ 0ea7be4addiniGtered
extravasati L f AL ddry ayent teesthul atiql e

ri gom nal | Bongl ¥ e P arEPLY g onedtmidls
prophylacti§BPFytPBGEW@vemﬁ%favenous' intramuscular, and intranasal.

Many of the compounds employed in the methods of this

15 invention are effective as both injectable and oral
compositions. Such compositions are prepared in a manner
well known in the pharmaceutical art and comprise at least

one active compound. See, e.g., REMINGTON'S PHARMACEUTICAL
SCIENCES, (16th ed. 1980).
20 In making the compositions employed in the present

invention the active ingredient is usually mixed with an
excipient, diluted by an excipient or enclosed within such a
carrier which can be in the form of a capsule, sachet, paper
or other container. When the excipient serves as a diluent,
25 it can be a solid, semi-solid, or liquid material, which
acts as a vehicle, carrier or medium for the active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,
elixirs, suspensions, emulsions, solutions, syrups, aerosols
30 (as a solid or in a liquid medium), ointments containing for
example up to 10% by weight of the active éompound, soft and
hard gelatin capsules, suppositories, sterile injectable
solutions, and sterile packaged powders.
| In preparing a formulation, it may be necessary to mill
'35 the active compound to provide the appropriate particle size
prior to combining with the other ingredients. If the
active compound is substantially insoluble, it ordinarily is



'mgraine attack, or be admnistered prior to or during a 5 n | ne attack
to al | evi aWOIBMBEO2 Wpi e it is possible to adninister a corrpgcﬁlﬁﬁ"sgﬂb‘f’a@ed
in the methods of this invention directly w thout any fornulation, the
conpounds are usually adm nistered in the form of pharnmaceuti cal
conpositions conprising a 10 pharnaceut r@3Fly acceptabl e exci pi ent and at

| east one active ingredient. These conpositions can be admi nistered by a
variety of gQuties ity ldidbaBe DERE, siget at 1bs8ns#an®l0.0 &tel@vt anePUshe

i nt ravenous, |ntranusculard and i tran i Nhn of tq nds engi ﬁed
in the Mot hBES e (GREPAPA,| 19 cAEPSHATF LAty olaree £ &He
.oral conposstizends Jumimablhposdjustedaby midpanegd tmpzromanitera vveI | known in

oo, REn NELERE e YRR PR "G e BR oG B B o0 g |
making the esbepssi4d amskenpl oyed in the present invention the-active
i ngredient i s usyginley/ éﬂa&ﬁﬂlé‘étgfaguﬁéﬁb@bel%&m?h'eﬂ rgd 1'?1)61%@@&&#5@& or

encl osed within such a carrier which can be in form of capsu
sachet, papB8PXEXosterSUIFREE neFOrhERL hBaBRAEFilenBtagiches agum Rtacia,

25 it can t@alalsﬁ{ ighossiat &0l AlgiRatbs Ut gafRcahicdl,, g@lla@lrﬁctcsapélﬁn
medi um for the.active redi ent. Thus,

vehicle, carr.
Lomposi i ongitaane 1 MGEbe ey st ol 2ip| SELLATPER, BolvaalY LaviRakidone.
sachetgx)cacbéﬂalcsaoawatesusggnsponandemathydnseliuﬂnbeonsQT&yrups

aerosols 30¢ Qi for
exanpe up ESTIBRGIAS (in faditigpf1geehiibact! TuEdh ol dbals | O]
capsul es, sEppbsidoriaks, Jragneium| skeappbesopnd @erérld @ﬂer Msettp?amﬁ.kaged

powders. | naBeaRa; %ﬂéﬁ?&'ﬁ&téﬂ& stbp8RYiNg H%%ﬁ%%ar pridiingdag n%
active conpound to provide the i ni ng

aﬁgro priate rticle size prior to co

Bih the of RBFTY sy REIACL- | 3RAREORRLhVECeEHBERFRSE s, PHeRHaning

i nsol ull®, ageatdi;naimd Yflsvoring agents. The compositions of the
invention can be formulated so as to provide quick,

sustained or delayed release of the active ingredient after

administration to the patient by employing procedures known
in the art. |

20 The compositions are preferably formulated in a unit
dosage form, each dosage containing from about 0,05 to about
100 mg, more usually about 1.0 to about 30 mg, of the active
ingredient. The term "unit dosage form" refers to

_ physically discrete units suitable as unitary dosages for

25 human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with
a suitable pharmaceutical excipient.

The active compounds are generally effective over a

30 wide dosage range. For examples, dosages per day normally
fall within the range of about 0.01 to about 30 mg/kg of
body weight. In the treatment of adult humans, the range of
about 0.1 to about 15 mg/kg/day, in single or divided dose,
is especially preferred. However, it will be understood

35 that the amount of the compound actually administered will
be determined by a physician, in the light of the relevant
circumstances, including the condition to be treated, the



WO 98/ 08502 _ PCT/ US97/ 14938 - 77-
mlled towspddseL! € size of less than 200 nmesh. |If the actip dIS
substantially water soluble, the particle size is normally agﬁ‘l@%gwgy
mlling to provide a substantially uniformdistribution in the formnulation,
e.g. 5 about 40 nesh. Sone exanples of ZHI t abl e exci pi ents include

| act ose, dextrose, sucrose, sorbitol, I'tol, starches, gum acaci a,

cal ci um phosphat e, al gi nat es; tragacant h, gel at | n, calciumsilicate,

m cr ocr yst §AOSER FAULR R, a%%‘}%?ﬁ?ﬁb??ﬂol Ehenactimloqiamnained omt er

syrup, aDdc%ﬁMndyﬂaldﬂmﬁsté'ﬁédf OtHYl agkonwesdhtaddidd qn@sl;&a/néél%f'd@he

| ubricatin ent uch as ta um stearate, and mneral oil;

wet ting aggﬁ?ig ggﬁﬂﬁsﬁf ’n%}’%hdég‘gaggﬁdFﬁﬁeﬁééﬂt of the @akigptagent s -such

as nmet hyl - synqqummyldrmirmqbeﬂanat the aheeéedblsgg& rafﬁﬂ;il alaéqucf,i avor| ng
f ornul at.ed so_as

t Th
g?g\r/]| Ze qufelg‘l%% Sus al ne dals?aye%gﬁélg sgﬁgf?' gna{‘@'ﬁ'\/euf r?gﬂ%cﬂ’@ﬁt afRer
adni ni st r asPoe tastangrs |¢¢ﬁa®§' tapedyi hglpwotbeulewenduimimn dhiechet. 20
The CONPOS bifb3RsaAE R &rﬁé%Ybé%B]:'éaEﬂQn' gé%iekte (RS T Begaen

dosage containing froma 05 to about mor e usualT
to about 362%§S StidHe laxgee doRpedmaribe eRploresd mhomsa@esimmrxy

refers to paymfedl Isidl seffdet H%févﬁﬂéaa@hﬁtaéu@:ﬁ Ry HORAESs FOLe 2

human]ts bj ect's a@d ﬁé{]eéi mral s, each uni aeal ning a predeterm ned
quant i @ 1EEE P4 iR FRYPER L 3SR {5? & thd W ATEN i Herapbori c
effect, I nths'smgﬂwtutorth/e tdaya. sui t abl e pharnmaceutical excipient. The active

corrpounds are generally effective over a 30 w de dosage range. For
exanpl es, dosages per day normally fall within.the range of about 0.01 to

about 30 ng/ kg of Formulation Example 1
15 - Hard gelatin capsules containing the follow:.ng

ingredients are prepared:

_ Quantity
Ingredient {mg/capsule)
20 Compound of Example 24 30.0
Starch 305.0
Magnesium stearate 5.0

25

The above ingredients are mixed and filled into hard
gelatin capsules in 340 mg qguantities,



bedy wei ght.  In the treatment of adult humans, the range of s99né9 o]
about 15 ng/‘T(BPﬁ’ﬁ?f", In single or divided dose, is especially preferréd.

However, it will be understood 35 that the anobunt of the conpound actually
adm nistered will be determ ned by a physician, in the |light of the
rel evant circunstances, including the condi’®ion to be treated, the WO

98/ 08502 PCT/ US97/ 14938 -78- chosen
route of admnistration, the act 3 ¥a)g-3 a1 pirgodnds adm ni stered, the
age, weight, and response of the individual patient, and the severity of
the patient's synptons, and therefore the above dosage ranges are not 5
intended to |imt Ahkabtepeformuha ifvEHEPSFSch UEhndwdihe |HgrRlieRsfances
dosage |l evel s,below the lower Iimt of the aforesaid range may be nore than
adequate, while in other cases still larger doses may be enpl oyed w t hout
causi ng aRy harnful side effect, provided that such | arger doses are 10
first divided into several snaller doses for adm nistration Qhantughgut the
day. Fornul ation anple.1 15 Hard gel ati n capsul es E HE L g]the
fol |l owi ng ingredigﬁ¥££%§%gﬂiepared; Quantity Ingredient 7 Eabir &

(ma/ capsul e) Ginp&iompoofidEzamplangbe 24 ' 25.0 30.0
Starch : 305. 0 Magnesi um
stearate i _ i 5.0 25 The above ingredients
are ni xed0anfellnbesent®ipaperyskadilan€apsul es in 340 ny quant4?9 3.

Colloidal silicon dioxide _ 10.0

Stearic acid _ - 5.0
15
The components are blended and compressed to form
tablets, each weighing 240 mg.

Another preferred formulation employed in the methods

20 of the present invention employs transdermal delivery
devices ("patches"). Such transdermal patches may be used
to provide continuous or discontinuous infusion of the
compounds of the present invention in controlled amounts.
The construction and use of transdermal patches for the

25 delivery of pharmaceutical agents is well known in the art.
See, e.g., U.S. Patent 5,023,252, issued June 11, 1991,
herein incorporated by reference. Such patches may be
constructed for continuous, pulsatile, or on demand delivery
of pharmaceutical agents.

30 Frequently, it will be desirable or necessary to
introduce the pharmaceutical coﬁposition to the brain,
either directly or indiréctly. Direct téchniques usually
involve placement of a drug delivery catheter into the
host 's ventricular system to bypass the blood-brain barrier.

35 One such implantable delivery system, used for the transport
of biological factors to specific anatomical regions of the
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_Formul at'i le 2 Atablet fornmula is prepared using t ' §hzgnt s
bel ow. 5 antity Ingredient . : (nmg/ tablet)
Conpound of Exanple 25 ' 25.0 10 Cellul ose,

m crocrystalline .0 Colloidal silicon dioxide
10.0 Stearic acid 5.0 15 The

conponents are bl ended and conpressed to formtablets, each wei hing 240
ny. Anotheb°§Yeféﬁr@GSF6ﬂﬁﬁQn¥RnpfﬁﬂﬂQﬂR§Pﬁr§¢Qkﬂr&ﬂ%od%S§Qedo PER

present inygntioni1eMuhayh tifsdHedIithl it iprat slevibyg esefePahéles”). Such
transdernal-pat%h S g%% biﬁgfed-to pé@ﬁ{ e contlnuousl r dlsgontl uous

i nfusi on of the Bgﬁﬁ d$ SFNHEGSHe IBHCT RN ITRETH B R FSF FET®Erount s.
Tﬂe const rusﬁ?mmyaa@hwﬂeve)fflcltmmlsba'rr@ltwtmémiéﬁm 20 pHevider ¥oef
phar mageut i,ca .S . ' : 0. . U:. S JPat ent

5. 025, 252, OF a8, ST TR =F1 5% gy THL e o B Befe g hiF P Ak BbBGch

pat ches maynbe dépddrsoladledmws iouadmdsat i katentianidenasd delivery
of phar mcghbeah 1908hievil throudl WiAANg df Whd InPardgy)rabl e or

necessary To0 | ntroduce the pharmaceutical conposition to t brain, either
di rect|y ofarken¥éct Spliatig.cAnd QRIMIGI0IE SRR IYOWPS oPTesSenRbtceReilieof a

drug del i vaiugCabhelepideithd RErdtP Shose VEIYid Céb Bib By SARA AReR¥BRSS tbhe
bIoodagialn barri e

r. .35 One such.inmplantahl e delivery system used for the
t r ansport EFaBFBPE§ﬁ&%°Wziﬁ§ﬂ§§{EPégh%QQégﬁgﬁ%ﬁcﬁﬁfﬁ.eFegions of the
Alternatively, the delivery of hydrophilic drugs may be
enhanced by intra-arterial infusion of hypertonic solutions
which can transiently'opén the blood-brain barrier.
- The type of formulation employed for the administration
15 of the compounds employed in the methods of the present
invention may be dictated by the particular compounds
employed, the type of pharmacokinetic profile desired from
the route of administration and the compound(s), and the
state of the patient.
20
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is herein incorporated by reference. Indirect techniques, mhlch are
generally preferred, usually involve fornulating the conpositions to
provide for 5 drug latentiation by the comBdrsi on of hydrophilic drugs into
| i pi d-sol ubl e drugs or prodrugs. Latentiation is generally achieved through
bl ocki ng of tee d1admpxy, carbonyl, sulfate, and prinmary am ne groups
present on the drug to render the drug nore |ipid soluble and anenable to
10 transportation across the blood-brain barrier. Aternatively, the
del i very of hydrophil iz abnpoundyobetbeh&oecetllay I ntra-arterial infusion of
hypertoni c solutions which can transiently open the blood-brain barrier.
The type of fornulation enployed for the admi nisgyation 15 of the conpounds
empl oyed in the nethods of the present -invention y be dictated by the
particul ar conmpounds enpl oyed, the type of pharmacgkiggtic profile desired
fromthe route of admi nistration and the conpoundfs), and the state of the

patient. 20 WO 98/ 08502
PCT/ US97/ 14938 -81- W claim 1, A conpound v Formula | 5 [err]
wher ei n: R[err] and R err] are s '\\ gen, (Jerr]-Cerr] alkyl,

)

wherein: :
"Rl and R? are independently hydrogen, C1-C4 alkyl,
bénzyl, or o—methyl-4-nitrobenzyl;
10 X is nitro, halo, -OH, -NH2, -CN, -NHC(O)R3,
-c(0)R6, -NHSO2R7, or -SO2NHR1O;

R3 is C1-Cg alkyl, C2-Cg alkenyl, C3-Cg cycloalkyl,
phenyl, substituted phenyl, naphthyl, phenyl(Ci1-C4
alkylene), thienylmethyl, or a heterocycle;

15 Ré is hydroxy, amino, C1-Cg alkoxy, benzyloxy, phenoxy,
or -NHR8~

R7 is C1-Cg alkyl, phenyl or phenyl monosubstituted
with halo or C1-Ca alkyl; "

R8 is C1-Cg alkyl, C3-Cg alkenyl, C3-Cg cycloalkyl,

20 phenyl, substituted phenyl, naphthyl, or a heterocycle; and

R10 is C3-Cg alkyl, phenyl or phenyl monosubstituted

- with halo or C1-C4 alkyl; '

m is 1 or 2; and pharmaceutically acceptable salts

thereof.
25

2. A compound of Claim 1 where m is 1.

3. A compound-of Claim 1 where X is -NHC(O)R3.

* c L ] S *



benzyl, or [err]-methyl-4-nitrobenzyl; 10 Xis nitro, halo, -OH

-NH2, - R3 O R6, - NHSQ2RY7, S 1 NH
Ne| err] %Pr%y ) CZC(CG) al kenyl, er] OE:[ er 9] eg;]cl ogl[ E;Ir Iﬁb"'ll]%ss

substituted phenyl napht hyl , phenyl (derr]- yleng),

t hi enyl methyl, or a heterocycl e; 15 82R[e rT]"“ :SHEﬁ'ﬁﬂ-mJSyBEENn no,
Cerr]-Cerr] al koxy, benzyl oxy, phenoxy NHRS; Rm_ACEDC[ err -Cerr]
al kyl, phenyl or phenyl nonosubstituted w t h naro-or—cHe+t+4 efr] al kyl;

zRg if, C[lerr] bC[e.rrr] zaljdmhhpoﬁ[ilarbf €laim] 3alvkepyl R3Chier e}eHcere(rjd R[ﬁbtﬁd ]Qﬁ'ié<y|
pheny su stitute eny y C an err] is
Gerr)- 4 PEPuE IR EGe or BRENEY srBErRsPERY 8RR Sl or

Cerr]-C eheteaddopcleny is 1 or 2; and pharnmaceutically acceptable salts
thereof. 25 2. A conpound of Cdaim1 where mis 1. 3. A conmpound of Claiml
where X is - NHC(O) R3. -82- 4. A conpound of Claim3 where R3 is sel ected
fromthe group consikteempPernhehyFlasBodt wheredXpienylC N RY heterocycle. 5
5. A conpound of Claim1l where Xis -C(OR6. 6. A conmpound of Caimb5
where R6 is -NHR8. 7. A use of an eaf ective amount. of a conp ound of 10
daim1lin the fepdt APBROYRAOheliraMenrt WREFS ﬁ‘créésl‘ﬁﬁ’mact i vati on of the

5-HT1F receptor in a manmmal in need thereof. 8. A use of Caim?7 where

the mamal is aNumgd.mdPnda S¢PAEEBEEYhCakchioaPulal I SRl an

10 receptor in a mammal comprising administering to a mammal in

need of said activation an effective amount of a compound of
Claim 1.

8. A method of Claim 7 where the mammal is a human.

15
9. A pharmaceutical formulation comprising an
effective amount of a compound of Formula
R1
\
N—R?
' \
)m
(o)
20 I

wherein:

Rl and R2 are 1ndependently hydrogen, C1-Ca alkyl,
benzyl, or o-methyl-4-nitrobenzyl;

X is nitro, halo, -OH, -NH2, -CN, -NHC(O)R3,

25 -C(O)R6, -NHSO2R7, or -SO2NHR10;

R3 is Ci1-Cg alkyl, C2-Cg alkenyl, C3-Cg cycloalkyl,
phenyl, substituted phenyl, naphthyl, phenyl (C1-C4
alkylene), thienylmethyl, or a heterocycle:

R6 is hydroxy, amino, C1-Cg alkoxy, benzyloxy, phenoxy,

30° or -NHRS;

-
eet Has Been Replaced
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effective ampunt of a conmpound of Fornula [err] 20 wherein: B2 are
i ndependent WORYMBEen, Cerr]-err] alkyl, benzyl, or e soiioits
a-nmet hyl -4-nitrobenzyl; X is nitro, halo, -CH, -NH[err] - CN,
-NHC(O R err], 25 -C(ORerr], -NHSOJerr]Rerr], or -SQerr] NHR[ err]; R3
is (err]-Cerr} alkyl, C2-C6 aIkenyI d e~ C[err] cycl oal kyl, phenyl,
substituted phenyl naphthyl phenyI(C[err Cerr] al kylene), thlenylnethyl,
or a het erocycl e; &b is éydégxxlkgm nghes;&qr ol Gy Ghdd¥ubREDEYERYY.

phenoxy, or -NH err
PCT/ US97/ 149381“8313&1 'P§ €LsF4) a&k¥ti] al kyl, phenyl or phenyl
menosubsti t ut ed vxmih del 01 6CsCatkilL, Cf:Qr-c]g allkgényRB ¢§-c§§ ecy¢16a kY)Y,

al kyl, C2-C6 al ken er( rr oaI Kk en substl t ut ed phen |,
napht hyl, or PJ‘WL o%‘;%?%ll-&% 5P en 'RI’GP}?}EFJH ‘{ @ ?‘}eﬁ‘l’ﬁ{/?lephéﬁ@
or phenyl 5monosubsk}?® uiedCy,vn—Cb hakylor pbleayd] off @hényl kydnosubstitoted;
and phar nacelalﬁgl%glg%gp& ? ggk&i .thereof, in conbination with a

sui tabl e pharnace ical car uént, or ex0|p|ent
m is 1 or 2, and pharmaceutlcally acceptable salts

thereof, in combination with a suitable pharmaceutical
carrier, diluent, or excipient.
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