;tuvwxyz{e3e\ 6TP@ COMPOUNDS POSSESSI NG NEURONAL ACTI VI TY TECHNI CAL FI ELD
OF THE | NVENTI ON The present invention relates to corrpo mmmmmmﬂmm and
pharmaceuti cal comnpositions which possess 5 neuronal act
conpounds and conpositions that can be used either al one or #isaiseonj uncti on
wi th a neurotrophic factor, such as nerve growth factor, in nmethods for

treating or preventing neuronal damage caused by di sease NNL
trauma. 10 BACKGROUND OF THE | NVENTI ON Neur ol ogi cal di seammumwmm um i at ed
with the death of or injury to neuronal cells. For exanple, thegl,0ss of
dopam nergi c neurons in the substantia nigra is the bases for rklnson S
di sease. Although the 15 nol ecul ar nechani sm of neurodegeneration in

Al zhei ner' s di sease i s ¢eMPOUNDE BSESBS§ EHe dNEVRONAIMAET DV Ahd deposition
of beta-amyloid protein and other such agents nmay conpron se neurona

function or survival. In patients suffering frombrain ischema or spinal
cord O injuries, extensive neuronal cell death is observed. Currently,
there are no satisfactory treatnents fog these di seases. - 2 (One

approach to treating neurol ogi cal diseases involves the use of drugs
capabl e of inhibiting neuronal cell death. A nore recent approach involves
the pronotion of nerve regeneration by drugs which stinmulate neurite 5
outgrowth. Neurite outgrowh may be stinmulated in vitro by nerve growh
factors, such as NG-. For exanple, Gial Cell Line-Derived Neurotrophic
Factor (GDNF) denonstrates neurotrophic activity both, in vivo and in
vitro, and is 10 currently being investigated for the treatnent of

Par ki nson' s di sease. | nsul TRCERHCARSEIERD | Pk eTHE GIWVENBE®Mr s have been
shown to stinulate gromh of neurites in rat pheochronocytoma PCl2 cells
and in cultured synpathepLcrapnd ﬁ€”§ﬂ{r¥n{9§8{>09§1£5§§'90 Pé:&kﬁo@ﬁd@' J. 15
Neurosci., 6, pp. 1211-1219 19§ . Insulin and Insulin-like growth
factors al so §@ﬁhﬁﬁéténﬂhéhﬁé§éﬁéﬁ ifah 6PTPRSUE AR FOYRIChePOESEFH vivo and
nvitro (Neahegkofh, aE’Mgn.tgp BRe AbAP60AAT20-4 188R)0 s andokEblagh et
al ., Brain Res. . 1999)]. 20 Simlarly, fibroblast growh
factor (FGF) §?Pnﬁ?a?é§°n§&F§Frp?BPFFe?étFBnC?QiUQE%t%%aYbRFCQ et al., Cel

Differ., 19, peu}ot}988iE aadtsfpwsbcﬁl\/hsﬂnemt@fo»eﬁhafactéynpb@kl ne
Cyt oki ne Res There are, however, severa

| 993
d|sadvantagesmﬁﬁhaggoéPétEgeﬁfﬁﬁétﬂﬁ BEEVEPLHRY VRERF AR @%%?%?SC?EFEd
treating neur@yoghgabsdlaga§ﬁ§51ghgytd@uﬂ@t readily cross the bl ood-brain
barrier. They are unstable in plasm. And they have poor drug delivery
properties. Recently, small %E o 30 stinmulate
axonal ouPgrowth in vivo.~ | ® F8m a neur ol ogi ca
di sease, this stinulation of neurlte outgromﬁh may protect neurons from
further degeneration, aNduaotefecal ediseasegenree adssocrdtedrweticeties. For

exanpl e, estragen,has BeeRn§AYNLEOnBLRBRLE cell8. For example, the

loss of dopaminergic neurons in the substantia nigra is

the basis for Parkinson's disease. Although the

15 molecular mechanism of neurodegeneration in Alzheimer's
disease 1s yet to be established, inflammation and
deposition of beta-amyloid protein and other such agents
may compromise neuronal function or survival. 1In
patients suffering from brain ischemia or spinal cord

20 injuries, extensive neuronal cell death 1s observed.
Currently, there are no satisfactory treatments for these

diseases.



the grom h of axons and dendrites, which are neurites sent out by nerve
cells to conmunicate with each other in a developing or injured adult brain
- [(C. Dom nique ToranAllerand et al., J. Steroid Biochem M. Biol., 56,

pp. 5 169-78 (1996); and B. S McEwen et al., Brain Res. Dev. Brain. Res.
87, pp. 91-95 (1995)]. The progress of Alzheiner's disease may be sl owed in
wonen who take estrogen. Estrogen is hypothesized to conplenment NG- and

ot her neurotrophins and thereby help neurons 10 differentiate and survive.
It has been reported tloate eppmoundstmﬂtheaﬂ1a§fh&Mmphhgiqakadm&iiﬁ¢ﬁnding

protein (FKBP) that inhibit th protein's ne |v sess
nerve growt h *SFomYes &AF &6 O fruﬁfygﬁgag r}_a%%}{ﬁ%g 1'1]5]';% ﬁé%%?r%’f
3191- 3195 (19@4)] deldamy. of rrtoh@sees:mh eplgommraﬂhs iadved viessy et h enrimasepierssi ve

activity. FK506 acrolinmus), suppressi.ve .dru has

denonst r at ed %o ™ %&’tvesfr?@reé’ieﬁalt&é?lnl mﬁgﬁdﬂ r?hstsitrﬁﬂl‘gt neg‘grﬁe

out growt hsi noRekZoeehl.s as well as 20 sensory ganglia (Lyons et al.

(1994.)]. This conmpound has al so been shown to be .ne roprot ectlve in focal
cerebral ischemia [J. BRRFRES SHHQSOWF‘IS“ Ba¥chér S Fr%33Y. 339
(1994)] and tn%rkzlacrgsmm e ctat-e, OEu&h06%| NGEgEN At lemampu njwmll sciatic
nerve [B. Gold et al . 25 Neur OSCi B_p 7509-16 (199 ‘H‘F The use of
i mmnosuppre§§|l\}eLé&ﬁp@@ﬁdé’edhm@Froﬁgéco FICHRE ACRNTAC IEmGTS LR §S on to

conprom si ngnlem%obm%t Ia%lvartgl gagaq timeatinentand tih thiese campungls can
cause nephrotoxicit et al. Am Soc. Nephrol., 1, p. 162

(1991)], Qmeur:@%gpéﬁw @@ﬂm& §VFPt€9aB§@ éer é@eaﬂreaﬂ‘rmemg °fy "Med., 317,
p. 861 (1987)p]ar§&9ls»sﬁs%uldarselayéaertqaguqan[ Kakan réh 13in-1 ite Bbwh Med.

321, p. 1725 (1989)]. More recently, sub-cl asses of FKBP bi ndi ng
conpounds whifektPaki bieyer S’F&ﬁa§§°bl§t £ £F 1B BEhidRPWHT (S B tekk

| munosuppr egs, \f%tagwewcwoh@wteﬁanpéwck@iq@ fa@ia li%e dul iidgnil ating nerve
grow h [see United States patents 5, 614, 597 . 696, 135; WO

96/ 90633; WOSYBPGLEH WONG7FEGEOEY FEUPODS élRﬁecrloetPlé‘lto 8 G- Nabd . Acad.
Sci. USA 5 9%euRBsc2019693pp1992) 1-and oG (Sosldani.l t amsef1 i3l .andBi oorg. Med.
Chem Lett., 7, pp. 1/85-90 (1997) fL Wi | e these canpounds supposedly avoid
certain 10 uﬁ%éﬁtlé& i€ @frf’é’(?f’s I8F L PRRUASSEp SEiLAE eFEBI® bi ndi ng

conpounds, t Q@)geablrlakllahn@ft QnEKBEdaﬂétbﬂhh’é'rtve'st S QLAMRSHACA Widro This
| atter property may stlll |l ead to unde5|rab e side effects due to other

rol es FKBP mﬁ?’eﬁlray?tl AlramPBS, PB-SHPprildi/ Aér;}l"?to i(d 3P ‘k®&h t hat

bi nding to FKBB1liagihnet raace;ss%hf %Sneureqnal pact ing-igp. (@aguendi ng Uni t ed
States patent applicatiaon, Sefial _NOS. 08 447, 08/798, 448 and 08/ 799, 114
each destli bélF‘Héaﬁéé'offllkPJﬁPrkEPtbﬁﬁa?’ﬁ& fﬁ‘&ﬁolrmw‘lfﬁ@u&ﬁr%%%onpounds
for 20 stinmuhatirag peoud fegrewtibnand. pGe\s@aaaﬁr@meur edeganer ajdan. Due to

their lack o ffinity for FKBP npoun vant agequsl av0|d any
pot enti al inbéié&r—e égwllph I%Kélggggii e&rﬁl gi‘hgg% 21 g’ €t These
conpounds do,alhovve,wpholmlmleblcytnsmhhle- aeug 23 2rep.sti@sce 1l99dR’'.) t hrough
inhibition of the pglygoprotein a rs t hat the dosages
of those compounds necggf&FyaFS sP’PHﬁVSFe ﬁ&vﬁéaé %varsﬁ‘ NRFT3E&Fent

neur odegeher atisoriated odah thenuskosdE hléa'tveEfgfreﬁitHVEB,cUdrs/\mdzd still be
desirable to_obtain 30 conpounds i.ch are specific, for ur o activity,
wi t hout ot heF*§PEARei Pgﬁ’trnﬂ(?gﬁgﬁl \é\%ﬁs&f"sg&l osﬁ“a'i"h(ﬂﬁ’gﬁ1 \/ﬁecfecrl i ety of
neur ol ogi cal cdegenehat blecdi-brader arey elre t mMdatyed day wisvadlad g neurite
outgrowt h, there_are relatively few a ents knao ossess these
properti es. ﬁgraé&?ér, tﬁlg\?ée?’“a_vg_mp inSENSpPE: mgﬁv\%yca‘}:ﬁp ds-$ve only
recently begun bei ng t &stedtilly,| smedd mbgenuSms hilvegs belelhershowenajon’s a need
fog new pharmaceutically ac ept bl e npounds and cortp03|t| ons 5 that have
t he abi Iﬁ]y £6 *THATCa e ?’ with VAt @ -pr et HethBtfdgener at i on i n

patients w t RQUtf GaWY rfqdnméum%ub@isdaqndl\yetawt ﬂﬂ”ﬂserg‘ﬁ:ﬁdngawérh FKBP
and wi t hout affecti ng cel |l ul ar punps, such as p-glycoprotein or

| nt er nat i onal® IPE&FYT W%%@PZM_‘YSP&%%&U& oI fainis rfétﬁﬁ)ounds

that have an @idendirdat fcdl, RO 1RGNS R &idy it dUTBHIQSURY BesS| Ve
activity. Int er nat| onal Publications WO 94/ 07858 and WO 95/ 26337 each

di scl ose a g&ferid® -of TENFHATH SpoESEIHTFG MAS iLafruFEhAersalPzeRete ty. J.
Med. Chem 12 (1969), pp. 677-680 discloses synthesized




15 conpounds and studies on the inhibition of sheep red blood cells lysis
by henol ysin and conpl enent fromthe guinea pig. Anal. Biochem 129 (1983),
- pp. 502-512 discloses the synthesis of a fluorescent substrate for porcine
pepsi n. SUMVARY OF THE | NVENTI ON 20 Applicants have identified several

subcl asses of conpounds that do not bind FKBP, do not inhibit MDR, but have
potent neuronal activity. The tern1"neurqn%J_activity", as used herein,

i ncludes stinulation of danmaged neurons, pronotion of 25 neuronal

regeneration, prevention aof neurodegeneration_and treatpenf of

neur ol ogi cal &8?0958WFETH ééﬁﬁﬁuﬁﬂg anaﬁ%ge?hvgg%F%naagvéegt%?%?ty in
boLh perippe{?bnmeﬁMESbﬁnderhe cefnsatoneommuzlszseemitﬂg@aom ¢tiege 1n
subgenera fa ithin the genus.Q 0_gompounds ri | 313.
These conpounasg%V8h8ﬁéP8cgér?Q%Hrﬁé ?ﬁ%ygo?ﬁ%f%ef%e'v§ b%?i%%?ﬁg J~

[ (CHZ~, A O=Sza01Kr¥nb andaPC]/ PCT51)5881 4 7Bi6ch&CT/MISD8/BYEL6, 056, npp) A ~n
Y NO-~=0D (EE% i o 0 %25.subge e&s ﬁongoggdslof his i Y ntion have

t he fornulae: B ﬁeﬂk% 2L 2 Rg' YP%F Y? - gand éﬁiﬁ&@grgF%—;&lR (1v)

Brain. Res., 87, pp. 91-95 (1995)]. The progress of

Alzheimer's disease may be slowed in women who take
estrogen. Estrogen is hypothesized to complement NGF and
other neurotrophins and thereby help neurons

10 differentiate and survive.

It has been reported that compounds with an
affinity for the FK506 binding protein (FKBP) that
inhibit that protein’s rotamase activity also possess
nerve growth stimulatory activity. [Lyons et al., PNAS,

15 91, pp. 3191-3195 (1994)). Many of these such compounds
also have immunosuppressive activity.

FK506 (Tacrolimus), an immunosuppressive drug,
has been demonstrated to act synergistically with NGF in
stimulating neurite outgrowth in PCl2 cells as well as

20 sensory ganglia [Lyons et al. (19943]. This compound has
also been shown to be neurcprotective in focal cerebral
1schemia [J. Sharkey and S. P. Butcher, Nature, 371, pp.
336-339 (1994)] and to increase the rate of axonal
regeneration in injured sciatic nerve [B. Gold et al., J.

25 Neurosci., 15, pp. 7509-16 (1995)].

The use of immunosuppressive compounds,
however, has obvious drawbacks. In addition to
compromising immune function, prolonged treatment with
these compounds can cause nephrotoxicity [Kopp et al., J.

30 Am. Soc. Nephrol., 1, p. 162 (1991)], neurological
deficits [P.C. DeGroen et al., N. Eng. J. Med., 317,

p.
861 (1987)] and vascular hypertension [Kahan et al., N.
Eng. J. Med., 321, p. 1725 (1989)].




(I') The invention also includes pharnmaceutically acceptabl e derivatives of
any of conpounds (1) through (1V) . In each of these conpounds, A and B are
i ndependently sel ected from hydrogen, Ar, (C, -Cb)-straight or branched

al kyl, (CzZ-C6)-straight or branched al kenyl or al kynyl, (C5-C7) -cycloal kyl
substituted- (Cl-Co) -straight or branched al kyl, (CS-C7) -cycloal kyl
substituted- (CZ-Cs) straight or branched al kenyl or al kynyl, (C

-C,)cycl oal kenyl substituted-(C, -C6)-strai §ht or branched al kyl,
(C5.-C7)-cycl oal kenyl substituted-(C2-C6)-straight or brarljcheéi aI kenyl or
al kynyl, Ar-substitut edore YEBestla, giuBnCI@SiRh&F o

Al - Subst | tu%r‘p%n@ vﬁ# T o By i Prafched & |é<@t5%1£5£ %'Llfﬁ/thlc:M\herel n any
groups o

one of the sai ynyl, al kenyl or al chains in Aor B
is opt.onaupumzermiybylap smnsmsup:p(mszsao\re mw’lt Whia? B¢ nPeeNR s
sel ected fro )05 B i dAOAIE G AN | (S8 United
(C2-Co) - straer T %:éfr%f:rﬁecf@l : né) Ard?s sel ected from

phenyl | 15narsnagas P2 ettt H'yll‘l 4n7derﬁl'l69%1 ﬂ?%nwcy 6P ehyi A WO
ant hraceny!, Fe/do; ¥d UWveTat e, Sedienyly 2apvy i gbe, Smutidy!
4-pyridyl, pyrro ]] oxazol yl, I azo I m dazo pyr axol yT-
2-pyrazol i nylAcaﬂ/raﬁm 4 dISayl., ﬁ%ommijlqls"l?s%thl%%%)lylanq %:3: oxadi azol yl ,
1,2,3 10 tri %Fa%yl'toénle% Hll hi agi aaQ) YiMedl, st higghiazoly) .pp. 1785-30
1,2,9-triazol 9- oxadi’a benzoxazol .
pyri dazi nyI ([i;ﬂ'ﬂ'irh]dl nwhllm/rrdzq&wlconpq’,nsi& rsmmdlﬂ %V%%Cﬁlft:%gﬁ%‘
i ndol i ZI Vi e

ﬁn Q-Ltéd §1§%{ g Opefv]c!‘cs 31 L ﬁﬂyﬁéé%ﬂé Nykpp blndlng

benzo[ b] uran enzo| enyl, 1H 1 ndazol nzi m dazol y

benzt hi azol ylcommeningd., tgmqmmdh ;hlﬁyi tQJLH@ﬂl inhibit ltS

1234tetr yl, Al till lead
1,2,3,4-tetrahydr :rgaéle:%% %ﬂlwn .Tﬂcl?sgno I nyl, P OODe%tyhén%}éliy:lL ca

qui nazol i nyI togunepesitande s dnfAReRhS AugyIto p@?hfi}i wA1es FHRE gy ,
acridinyl, nazi Ny lmanfaanot hi azi nyl or phenoxazinyl or other chemcally

feasi bl e rmn cyclic, bicyclic or tricyclic ri ng systens, wherein each ring
consi stsl®5 of 5 to 7 SUFPTASHRSIland WkhdfeiPreddPW datoimdd Fq o 3

het er oat ons ipagapendenid Bhe%‘féseé'éx%ﬁ fdORNrdMhdRact Kisy. S dc@pen@ings (0) -~

and wherein each Ar is optlona |y substituted with one to

Bst T Lont s T fBtas, FAN I AP SO TAm. N A 148 443,

-SO3H, trifl ugy/ongd, hM'a dnid fdayoraetiogacH deddisd aldhlis Oro brade-hed
al kyl , (C-CE -straight or branched al kenyl, O- [ (C-C) straight or

branched al kyiKBP ¢ \9Gh O THIRRO I RRST TR GAMRIENGS ©9Benzyl |

0- phenyl 201, ?sumul&tlrm;t hu\ézaftedjﬂi%h aNxc( Boekding carboxyl, N
(C, -Costraight or branched al kyI or CZ-Cs-strajght or branched aI kenyl)

car boxani des PN GRIFIALEAER R 1 ailYift & tﬂ?%ﬁeﬁf’él%la%ﬁlr@ X¥5tQfrai ght or
5 branched algk@p, )t xampalards MdvEntEyedusl Wivard hmynohetieat kyl or

C2- C5-strai ght or_ anched |k sul f onam N, N- di strai ght
or branched am&A e FRAR- S0 a1 RUTA 52 S R e e
mor phol i nyl, mierw lcﬂbmndundb o CI-Hﬂ:vaéire(lCl'lZI)nm:ﬁt chl(ﬁH?drlﬂg Z, (CH2)
g-Z- O Z, CH=CH- Z e L%ar i.ndependent sel ected from
(C, - Cb) - %gr ai gerﬁl%rrdlfﬁeanémﬁl k@?m @3 ‘?J‘;‘? £ F}Y%r%nched al kenyl or
al kynyl , hydrggetomro teinz ydrid O{Rwervmanlé? 1'@mb;iéa:R2 L tekendd sggé her
Wth the nitro atomt o whi thgy are bound to forma 5-7 nenbered
het erocyclic ¢ ﬁ%é}ose compounds necessary to stimulate nerve growth

and prevent neurodegeneration are lower than those that

effect MDR, it would still be desirable to obtain

30 compounds which are specific for neuronal activity,
without other significant mechanisms of action.
Though a wide variety of neurological
degenerative disorders may be treated by stimulating

neurite outgrowth, there are relatively few agents known



Z is selected from 9-net hoxyphenyl, 2pyridyl, 3-pyridyl, 4-pyridyl,
pyrazyl, 20 quinolyl, 3,5-dinethylisoxazoyl, isoxazoyl, 2methylthiazoyl,
. thiazoyl, 2-thienyl, 3-thienyl, or pyrimdyl: and qis O, 1 or 2. Xis N O
or CH 25 when Xis Nor CH Y is selected from hydrogen, Ar,
(C2-C6)-straight or branched al kyl, (C2-C6)-straight or branched al kenyl or
al kynyl . (Cs-C; ) -cycloal kyl subststuted- (C;-Co)-straight or branched
al kyl, (C=-C,)cycl oal kyl -substituted-(Cz-CE)-straight or branched 30
al kenyl or al kynyl, (C5-C7)-cycloal kenyl -sulsstituted- (C C6) -straight or
branched al kyl, (C5-C7) -cycl oal kenyl substituted-(C2-C6)-stra~ght or
branched al kefi§l POESaSEy HYIESEAPTRBELLEEt edMOTEOVES) - shEaRgHET oROBr anched

-- 9 - alkyl,1&huﬁbsagg&bb@uw@dceﬁgoﬁﬁhsshéaégbh19rrb&aﬂsmgdbabkﬁnwélﬁé
al kynyl : when X is | one Ealr of fkectr

0, 1 or 2; n ¥eRrFE Fﬁsélyﬁgﬁ 8r9AH1§M8at ef "Pant gethEeWﬂHPEa?eHe??nEOTn
fornulae Il andwl Yhagsmaaeurdted]lypactepthplansanpoahdd andussamposatednsl to

wih a herer okPa g, ERGCRPLy SER bO: ah-rionro nexShE) S8LE0R 5ok oG

said ring |n poemeha hbuapdegvnbsabpbhomalpytbenZwasehouﬂ tsusihgcted from

hydr ogen, EPL8§EQ?EQEEF96215WQ ﬁaﬁgegngé%%#r%%%2w§§ﬂ FkBB! 905 9lthour

is

br anched alken X r-substitute strai ght or branched
al kyl, Ar-sub? ﬁ?GFéHS(EE tB] 25t PuMBAL BRCBr aRcRedlurRRRGFESR aF KYRDI, or

Zyclogexylnetgylc K" ? $ﬁté@hadlﬁﬁ§m1PﬁbiﬂgitfbﬁﬁwghDZPﬂlblan@b§6189e§|£y|,

r - subst i t,ut ed- - strai ght ranched _a t r

br anched |31 keAGr8: S8 RoMbPUip  Bhet! BRveasr ot bapt b7 Evphi RO Bindine

al kenyl or aIpyqyé;noandymmmhawyhpprhysivaheceiwiamy ohet efna ol groups

of said al kyl Kk [ [ p ed

0 5 50, STLIER o, AR UEYLTRRR, 2 Wo b PadB T oba SR bt B P

strai ght or bgaﬂ@ﬁédoélR?WPOFGQSCB?S§@$a%@%tm@ltbr@h%%eﬁeﬁﬁkéﬁ¥la@ﬁlVItY

al kynyl, (C5-g7)meyc! epbky! §Ub§§€§Pteﬁp(ck7€bé8§ta§é8hés8é Qyﬁﬁﬁégﬂz@akyl

(G ,-C ) cycl IR%I éuﬁstltuteg trai ght or_branched gené! or

al kynyl , 12 C5- 9YPLYRABaPRENFFULLBE ?_?%ﬁ f%?l?% 197 Qf gFeeeP B

al kyl , (C; C ¢etyel bpskengy Bebslysiih eand Gogip) ewémiai fidmothdraunitnesl pig.

alkenyl of al I st t ] r anched

al kyl, or Ar-KM L pibehe i%g ?F?§§§ ﬁ?ﬁ > %;%% %{§+E£%y? d@éalkynyl

wher ei n any oRenpheshe QﬁQagfbﬁ9§e%¢e%ﬁ|%u%¥k§¢t%h%@ﬁsp@ﬁp{ﬁ%tm%?s%%an t he

one that is directly bound to 5 SO in the conpound, is optionally replaced

by C, S, SO, SO2 or NR. R3 is (Cl- -strajght_or branched al kyl

Arsubstituted- (Cl-Cs) -stralght§Qﬂé§ﬁ¥ﬁé§§;3&gﬁ@§ﬁﬂg%é§iCB)stra|ght or

branched2al kenyl or al k¥pplicantérhave identified several subclasses of
compounds that do not bind FKBP, do not inhibit MDR, but have

potent neuronal activity.
The term “neuronal activity”, as used herein,
includes stimulation of damaged neurons, promotion of
25 neuronal regeneration, prevention of neurodegeneration and
treatment of a neurological disorder. The compounds of this
invention have activity in both peripheral nerves and the
central nervous system.
Two of these subgenera fall within the genus of
30 compounds described in WO 92/21313. These compounds are

characterized by the formulae:



10 substituted-(Cz-Cs)-straight or branched al kenyl or al kynyl; wherein any
one of the CH2 groups of said al kyl, alkenyl or alkynyl chains in R3 is

optionally replaced by O S, S(0) . S(O z or N(R ; an 0. any one
of the CH%OﬁPEGﬁQ of said al kyl, al kenyl or alkynyl chainggfﬁﬂ%&??gsexcept
the CH2 group bound to nitrogen, is optionally replaced wwth C(O, wlh the
proviso that in formula Il, when nis 0 and mis 1, the second CHZ group in
the al kyl chain of R3 is not repl aced mﬁThGCKO). The conpositions discl osed
herein conprise a 20 conpound of this invention, a carrier, and optionally,
a neuronal growh factor. The nethods of stinulating nerve growth and
preventi ng neurodegeneration disclosed herein enploy the aboye conpounds

ei ther alone or in conbinationyw thga 25 neuronal gro
met hods are useful in treating|or pfeventing nerve danhge calised by vari ous
neur ol ogi cal di sgases g ( N
regeneration. DET NED DES 30 Applicants have

di scovered diverse [genera o I},activity which do not
bind to FKBP, aﬁﬁ=ﬁ€?ﬁ% do Mot have nufti-drug Mesi stance reversgt
activity. Wthout being bound by theory, - 11|app|icants bel i eV® that the
compounds disclosed®in this application exer® SrOneuronal activity by

i ncreasi ng cytdﬁFhsnic Ca2' concentrations. Thislis |ikely achieved by
interaction, either direct or Indirect, with a ¢alciumb5 rel ease channel,
such as the ryanodi ne rlé éptor or the inositol 1,4,5-trisphosphate
receptor, in the endoplasm ¢ .reticulumof the nerve éell.ngpus, accordi ng
to one embodiment, the 1A &TIIn SHPFERGEE 8InEPRBAUBRSsPEMIPASI ng nerve
growm h 10 or iprvexariidmgaveunttdeoreudkieon by contacting perve cells with a
conpound that: a. increases gytopgasm c Ca2' concentratign off binds to the
ryanodi ne recept$r; 30 gées t bend to FKHP~ and 1 . Aoe ot possess
MDR reversal actT Vvt °H, | A related enb&dmmept, the present
invention providesla conpound that: a. has neuron aghi vivy; b. increases
cytoplasmc Ca'' cBncentrati on Br 20 binds to the rﬁhndﬁine receptor; c.
does not bind to FKHP, and d. does not possess MDR rgversal activity. The
term"increases cytoplqﬁﬁEg Ca2' concentration", as used Q bﬁin nmeans a
detectabl e 25 increase i ‘channel cur P8t recorded in the '&’Agl e channel
recordi ng assay described below in the presence of such a conpound as
conpared to an appropriate .contrql . Alternatively, the term"increases
cytoplasmc Ca'’ conce&?Fhfﬁg%%tgogéa&?@dlﬁ&%@%ﬁzngéﬁgmﬁcag%égﬁggVe shift
30 In the fl ueresteide sjeeutvaimves ife angl b fassapodeder i(bédtheveigh.

(IV).

In each of these compounds, A and B are
independently selected from hydrogen, Ar, (C;-C¢)-straight
or branched alkyl, (C,-C¢)-straight or branched alkenyl or
alkynyl, (Cs~C-)-cycloalkyl substituted-(C,-Cs;)~straight or
branched alkyl, (Cs—-Cs)-cycloalkyl substituted- (C;=C¢)-
straight or branched alkenyl or alkynyl, (C:-C-)-
cycloalkenyl substituted-(C,-C¢)-straight or branched
alkyl, (C:-Cs)~cycloalkenyl substituted- (C;~C¢)-straight or
branched alkenyl or alkynyl, Ar-substituted-(C.~Cg)-
straight or branched alkyl, or Ar-substituted- (C,-Cg)-
straight or branched alkenyl or alkynyl; whereilin any one
of the CH: groups of said alkynyl, alkenyl or alkyl chains
in A or B is optionally replaced by ¢, S, S(0), S(0Q), or

N(R); wherein



The term "binds to the ryanodi ne receptor”, as used herein, nmeans that the
conpound specifically - 12 conpetes with ryanodi ne assay descri bed
. below. The term "doe neans that the conpound 5 greater in at |east one
descri bed below. for binding to mcrosones in, the s not bind FKBP', as
used herein denonstrates a Ki of 10 uNl or of the rotamase inhibitory
assays The term "does not possess MDR reverrsal activity", as used herein
nmeans that at a concentration of 2.5 uM the conpound has an MDR ratio of

less than 10 7.0, and prefigr abh¥ctegsfibamypdLogen At (¢ Lazh -ene adighttherMDR
assays descri bed bel ow. _Singl e-channel recordi ng eﬁ eri rTEnts %{ee useful to
determine if the cO¥BBGRAS BEk¥hi sOF nemGednSERALEREnRT r BGGPSIEE i ncrease
in cytoplasmc Cap;1g@ReenbrakiRpnylp These experinents are conducted as
described in E. Kaftan et al., rcul ati on Research, 78, g}g 990- 997
(1996), the disclosure BF WAi EALESTERr BTN i RRYP por a:{‘e‘aa}w ¥terence. Single

channel regordi ngspapgregnduch@enynfeszyDéhpoe £l @dPersPDdi 8hOASaBEAHLA pair
of Ag/ Agd el ectrodes 20_contacting the solutions via CBC% guncti ns
Vesicl es are added2r&Ufhé: cPsiBh%hbet~ BRIERYked WA TERY hnarO¥F pi¥l bi Payer s

conposed of phosphatieyl e hanpyraﬂwﬁ/ pPesehat | kedelyne tBidzo801y/nl in
decane, Avanti PoIar,Llpldsl. he trans chanmber contajns 250 HEPES 25
and 53 nM Bal OH) ~, 1piA#285Y1 ¢ nRYEF (O Lrhnie TP Vot &t HaY o5 P YA FRPESEAY1 s pH

7.35. Conpounds di §§@k5261'¥:0, NE§SenDA z ST ¢l Adred, 3-costdei £261 ¢hanbee, 3:Channel
currents are - 13 anpli

ied using a bilayer. cla amplifier C- 525A,
War ner | n r unent sFrafdCtBtor Hetr dn Jc%\?p%li(bagle'g})@g%‘ﬁ?db%é ¥te
filtered to an eighfapolerBessellfil}lers{htaauencyyDevi cesj-to 500 Hz,
digitized at 2 kHz, 5 transferred to a personal conputer,-.and anal yzed
with pdanp versi oRh&28122Qb%1 4 nReR QyL.simgldanidhiel recordings are
done at least 3 tipps1h0aigPCh HEFPOLH CONA t4-odk i Dsanedi ne, Bj sdi ng may be

measured by incubati ng 10 mcrosomal protein with 3Hryanodine in_buffer

cont ai ni ng’ 36 M TEFF3ERERRYD aiRAGH 3 ¥d01 IR ralsthidE Y br edéice of
t est corrncmndsa Coph8el $1f Of ndEXK1 M) t&é}didlbg:}émﬁrggﬂne in thedpr eseRce of
0.72 nmM ATP and 36, u. M ~, nspeci fic. bi ndin s nmeasured jn the
presence of 25 uhﬂF%nﬁﬂﬁggg?}%gﬁ%?¥ﬂkxiﬁﬁﬁnéﬁ?ﬂﬁi&;fhﬁﬁﬁﬁ%ﬁ%a i%@ﬁncubated
ggrogohours ‘?’th roohfmennieamhyb,l mml@lmyﬂz,n MI.tdiﬁdr.:lgmﬁ.r‘fj}O]r, Iquiheliesl at

: X g. e pellgt ere solubilized -. and t.he radioactjvity was
measur ed by scinti#fgt?bﬁeé% %¥¥| © 1soqurn§ﬁlnyl, 1S°quln°ilnyy'

1,2,3,4~tetrahydro-isoquinolinyl, cinnolinyl,

20 phthalazinyl, quinazolinyl, quinoxalinyl, 1, 8-
naphthyridinyl, peridinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl or phenoxazinyl or other
chemically feasible monocyclic, bicyclic or
tricyclic ring systems, wherein each ring consists

25 of 5 to 7 ring atoms and wherein each ring comprises
0 to 3 hetercatoms independently selected from N,
N(R), O, S, 5(0), or S(0); and wherein

each Ar is optionally substituted with one to
three substituents independently selected from

30 halogen, hydroxyl, nitro, -SO3H, trifluoromethyl,
trifluoromethoxy, (C.-Cs¢)-straight or branched alkyl,
(C:-C¢) —straight or branched alkenyl, O-[(C.-C¢)~
straight or branched alkyl], O-[(C.-C¢)-straight or
branched alkenyl)}, O-benzyl, O-phenyl, 1, 2-



20 Alternatively, the flux of cytoplasmic Ca' into the cell can be

foll owed fluorescently. For exanple, neuronal cells can be incubated with
NGF and a cal ci um bi nding fluorescent dye, such as Fura-2, in a

cal ciuntontai ning buffer. Cells are imged continuously both 25 before and
after the addition of a test compound of this invention. The difference in
fluorescent intensity before and after the gaddition of conpounds is then
plotted as a ration of fluorescence units at 390 nmand 380 nm 30 Testing
a conpound of thi Smé@ﬂ gghga 59 COqul(ﬁm {gvgt Icta,.@olgg,g t q-FigPE2-with a Ki
of 10 uM or hi gher e ac usi ng several asSays known in the art.
In particular, thoserebqlpbundsbnaycbédaéé&yéd"?o’FZ“tCFrélsrtrei‘&gF’itt WYX or |ack
thereof) to i nhi bi S I f RSgaps-t easure

i nhibition of FKB 5£§%§§Bﬂﬁ§ék§é?%| t@)ﬁ/rg%aﬁ%ggg |ﬁ &/hidgh (? eCI soneri zation
of an artificial sebseiabt or Kraunckedypllyd- Ar aCrro-PREA3ENT &dnil i de --
is foll owed spectr t [ in - t5 1,
pp. 758-60 t1989): BgQRéRQﬁ 5% g{z#’ie/)r kg/g’é%%’é?mmggf u?e% ﬁés stN% i o
(1989); and S. T. lPaakaedaalkYJ] oBi 61~ cseﬁémmg@@?orpprawi)@dzgal(km))]
The assay [ ncl udeset heoflgs hOLM §fLlie- SDRLatens EKEPLE, grhcgrpound to
be tested and chynotrypsin S/m)tr S|n 107 s agl‘.L to cl eave
p-nitroanilide froaikhe CDIaﬁs‘ffsosr@téﬂ-gblﬁeos‘ubgﬁn&bed pdtkkemyl)t he cis form
Rel ease of p-ni ”Oéﬁ‘i%bﬂ'&niéegeaﬁb'fﬁﬂ?lgx? g&rjﬁgﬁgaMyﬂg asgaygyincl ude a

conpetitive LH20 brndi ng assay usin as”a reporti ng 15

| i gand. THese have(%ﬁn aes@m(ﬁéd):mz M(%)Ha%rtﬁ‘r@ er FH=CHpfure, 391, pp.
758- 60 (1989) and by J. g, Kaget 2 UL Bges@laelRay/55- 57
(1989). To deternine whet her ggié%%poun rgicgor %lég e?h?‘selanvgntl on has the
requisite MDR ratio belwqcnedaﬁyorzo(6f-qehesa§§a9btd@§chrmmeﬁ Uni t ed
States patents 5, 543, 14.,0 2 8 t he
di scl osures of which ar egﬁ%rel ngl ?@%r%gfg?ggzbérréggpgﬁgg a?l‘ft%neé g’érl lized.
In particular, cell Ii n@kath hy@rkgennor coerz ph; r@sushanelnoRa and
particul 3r drug are enpg &S dmted
to, the L1210, P388D, HL‘60 ancf% t%@%(:]lt)-le% nes er&l(ﬂt}léé?%zﬁﬁg? resi s1J’t ant
cell lines may be devel‘e)lp)eﬁh Theycate powedi o ekpomed $D7tlll1ém§¢¥]gdto whi ch

it is resistant, or to pbeet8sicEPRPPYRG; 30 cell viability is then
nmeasured and corrpared to the viability of cells which are exposed to the

drug in the presence of the %eks% ®HOLRR {P%FQTI&QW?’)YP}AQWCI%'Q to one

enbodi nent, the inventigprpaeyid r CQUPOU ave, forpubal ! - 15 Oa
J~ ~( CHy)n N ~X A O=S—C39$ 4 %9 ggr ng?éﬁllcgll Ig%ccegt abl e

derivati ¥€s t her eof V\/ne‘ﬂ‘é’rIﬁOP)ﬁian%i %“3&’@31: RAEpEPRERY Y skFe¥szaYlr oT

hydrogen, 5 Ar, (Cl- Co)mesﬁpatghaz 1prenchedynl kylen{&gyCs) 3=8hiahght or
b=anched al kenyl or al k%gyl r%a’l“k yi cycI oal kyl substituted-

(Cl1-CB)-straight or brd (&8dC, ) cycl oal kyl
substituted-(Cz-C6)-strai ghtqois bqj,anphge_d 2} kenyl or al kynyl, (Cs-C~)

-cycl oal kenyl subsgitut (C 10 C~) -straight or branched al kyl, (C, -C)
-cycl oal kenyl sub i%ﬁtlgﬁ tstrai ght or branched al kenyl or al kynyl,

Ar - subst iztsut ed- (Clwl€é1)x IstisllshbrOCHbf‘anﬁbedePé&_(ﬂéd Pfom hidro en(m ,
erein any

Ar - substi t ut ed- % L str |tght pr g al kenyl or al
one of the 1a1? s&Fd éF‘ aPREXyr § ‘acl-’ﬁléyrﬁ):l ac‘l’\?éitné’li n Aor B
is optionall ybfemtne@dabyeﬂylsorSéDD:ynfSiD) 2o, NeByc1vhekeiln R ~s sel ected
from hydr OgenSulgstltu):egt 8' géﬂ) stralght or branched alkyl, (C:-Cy)-
cycloalkyl-substituted- (C,;-C¢) -straight or branched
30 alkenyl or alkynyl, (Cs=Cs)-cycloalkenyl-substituted- (C.-
C¢)-straight or branched alkyl, (Cs-Cs)-cycloalkenyl-
substituted- (C;-Cs) -straight or branched alkenyl of

alkynyl, Ar-substituted-(C;-C¢)-straight or branched



branched al kyl, or (Cz-Co)-straight or branched al kenyl or al kynyl; 20 Ar
is selected from phenyl, 1-naphthyl, 2-naphthyl, indenyl, azul enyl,
. fluorenyl. anthracenyl, 2-furyl, 3furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 9pyridyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyraxolyl,
2-pyrazolinyl, pyrazolidinyl, isoxazolyl, 25 isothiazolyl, .
1, 2, 3-oxadi azolyl, 1,2,3-triazolyl, 1,3,4[h5agiazolyl, 1,2,4-triazolyl,
1, 2, 9-oxadi azolyl, 1,2,9thiadiazolyl, 1,2,3-thiadiazolyl, benzoxazolyl,

pyrldazinyl, pyrimdinyl, pyrazlnyl, 1,63, 5-triazinyl, 1 3,5-trithianyl,

i ndol i zi nyl , i®&HkYdd OF s"oﬁ‘r%{ﬂiﬂl,guﬁ#d;‘o(QZH&élW}r Vet |branched

benzo[ b] f uranyji xégpzafbld hiaphenyl , - 16 1Hindazolyl, benzlm dazolyl,
benzt hi azol yl, purinyl, 4~:quinaglizlnyl, %?inoli%@, )

1,2, 3, 9-t et r ahydr oi ‘¥Rfui*hat s Rl ¥ ils%cﬁ'y.]i MALT electrons;
1,2,3,9-tetrahydroigomgimoli md ,2,ci nnol i nyl, phthalaz~nyl, quinazolinyl, 5
qui noxal i nyl, 1~, 8-napht hyridinyl, peridinyl, carbazolyl, , acridinyl,
phenazi nyl 2 phenot Ht a2f A lorPTpifenoxazi nyl or other chenically feasible
monocyclic, bicyclig omtid Qedd aHamMR Bl effeavwierteian e@gch ring consists
of 5to 7 ring atons and erein each ring conprises O 10 het eroat ons
i ndependent | y sel ect®d ’frf%al‘& ch(rQ)n,g (st é@"’(q‘%}e ,i%ora”'@lt &(33 % and wherein
each Ar is optionatdtesulsddtidiad wirddanne tded 0 ensatigtatdatsnt

i ndependently sel ected from hal ogen, hydroxyl, .nitr.o, -SO03H,
trifluoronethyl, tr}fiudr cﬁ?é:tbr?&k%,tofﬁs @ t&) Ling dgfe B RS ch &Rl kyl |
(|CE IC§3) -051[02 zéi Il?:taﬁ @@nsr:]ﬁaqqyagl@néced&vfi(kﬁaﬁ&ktﬁ%@t@iﬂf Orqo br anfheil

al kyl), ~- C-)-straight or. branc al ke ., Q-ben : nyl, .1,

2- et hyl enedi 03;&‘?29%( ) yh‘s)el,e%dod%ﬂm O ré%C;s-(@gst r%a(%ﬁt °6rH§f aftfied

al kyl or Cz-C5-stragiid imdnancmtid@ akemd Twdsbepatmodas 1N, N-di - (C

- CS-strai ght r‘%g@gfhe al kyl or C--C, -straight or branched al kenyl)

car boxam des, XE€- strai ght or branched al kyl or CZ-C~--straight or
branched al kenyl) sulifonatiedaed NMoidndibydzogedr, st(Catght-surraughiched al kyl or

G- Co- ot kAt Brancharal Kevk), 26 sl LN Yes IENSNY o5 o,
wherein R ancRAmayl i rdepsabdanttiutest] @nted) fsnmidht G brdnchght or
branhed o KV e kiE - bt propeher ALkl pr Ao it
atom to whi ch dheyl ey howrd dye lfodremya iethyienber ed heterocyclic ring; Zis
quinol vl 5.5 -ty SR e B e OIS SR ey Y
t hi azoyl , 22-t Felgrwd ,, F3-tshibehyiltuted-pid: i-Fk dy$ b rainghty ds Wraricherd 2318¢li,s N, 0
or (R); 5 10 d5_20)_straight or branched alkenyl or alkynyl, Ar-
substituted- (C,~-C¢) -straight or branched alkenyl or
alkynyl, or cyclohexylmethyl; wherein any one of the CH,
groups of said alkyl, alkenyl or alkynyl chains in K is
25 optionally replaced by O, S, S{(0), $(0); or N(R);
D is selected from is selected from Ar, (C;-C¢)
straight or branched alkyl, (C;-C¢) straight or branched
alkenyl or alkynyl, (Cs-C.) cycloalkyl substituted (C;-Cg)
straight or branched alkyl, (C:-C;) cycloalkyl substituted
30 (C-~C.) straight or branched alkenyl or alkynyl, (C.-C,)
cycloalkenyl substituted (C;-Cq) straight or branched
alkyl, (C:-C-) cycloalkenyl substituted (C,-C¢) straight or

branched alkenyl of alkynyl, Ar-substituted (C;-C¢)



25 30 wherein when Xis Nor C(R), Y is se-lected from hydrogen, Ar,
(C~-Cs) -straight or branched al kyl, (C2-Cb) straight or branched al kenyl
or al kynyl, (Cs-C~)cycl oal kyl -substituted-(C,-C6)-straight or branched

al kyl, (C, -C~)-cycl oal kyl -substituted-(CzZ-C6)-strai ght or branched al kenyl
or al kynyl, (C5-C,) -cycloal kenyl -substituted- (C, Cs)-straight or branched
al kyl, (Cs-C~)-cycl oal kenyl substituted-(Cz- gs) strai ght or branched al kenyl
of al kynyl, Ar-substituted- (C%-CB) stralgh% or branched al kyl, or

Ar - substltuted (C~-Cs)-strai r _branched al ken en X is
O Yis a |on8tpaighbfor| RER 6h§8 REF¥?Se?EC§éaSP¥BﬁfFE eébqgét$§hght or
branched al kykt+rA getibst i brag€ehe&: a@ﬁénﬁl r & g@lkynybfanched al kyl ,

(C. -Co)-straight or branched al ken

or alkyn
Ar subst it ut ed- ( Cz- ¥R§TELR a7t OBF éfaﬁ%ﬂe@iﬁzalcﬁé?ﬂﬂs Gt SFadhyriket
cyclohexylnEtBmélnwhsﬁennoﬂnaroaﬁaﬁftﬁ@eoﬁtitmaaups af reatdyabkyhd abkenyl

or alkynyl chains in Kis optlonall relac (O, ) r N(R);
nis 0, 1%r 99 i1 {he | OTRaPTG 'on’1 cl( r@lascc‘?‘g to'oré)'b SPrched

al kyl, (C--Cbgpstgraingiit or branched aI kenyl or al kynyi,

Ar - substltuted (C £~)-straight or ranchecd]bal kélh,

Ar - subst i t ut ed- ( CRCH)S s(tq'lapgh'fsBFab‘?l%c‘?‘r’é TARESE KU kyRYT, or
cycl ohexyl net fyhst apge &yt (SC;SQj&GTsQQ‘aEE_;ﬁm bs Behaehed GLRYIAr,(CtEr;)GH)

straight or branched al ky ght or. branched Ikenyl or
al kynyl, (G, - @-rﬁl%%'&l%llkfﬁ gd%%)ﬁ?%gi YBYrtai ght Br br anched

al ky: 3 (@;@CZQC%E%@i@@tMH@y@b :—-tslt]frsdgﬁ@‘“ongf_ﬁfxt?bgh'lﬂaéﬂtren@ﬂa@(ihed alt kenyl
or al Kyny - CyCl Oal Ken supstitute y = Stral or
by anchad &l kyFLRYEEL G Wheteih SRRt Shoais 1ok B RPCSE A3iH G
branched al ke@yllce@m adakyamkyngr\l Shbshs tin erP (G -c@)ﬂlcﬁiiHiQMeﬂadHcaﬂQhEd

al kyl, or Ar-sub t|t trai ht r branched al kenyl kynyl :
wher ei n any dne ‘%)rbd%ﬁ%) 'daifrhMRRT Y i9RD I"Fé"r n the

one that is dgf@gbiyobosmbt@usgaz Iéll]té‘!ey:DQmeamHynjf.E @p&hﬁﬁaibya’r epl aced
by 0, S, O SO~ or Yl}é é one %‘erred enh ment of fornula |I. A and 10
B are not SI nef S ERBORT y "ﬂiy %ﬁto(ﬁeé"rre‘tf i PTHAR LY | east one
?I/th ﬁr B ||sfﬁe;6133c§3)wxsmrca(ght \aiklgltmerpsﬁrdawiiq smb’sti?ufeﬁlmWéhIA{

ich itse is substituted or.unsu itute refera east
one of A or B (1- %I} tIPafﬁhf’ aﬁ?ls?%?’%ﬂ % fo*’psdﬁ’sttﬁr{éutagd(%th
pyri di ne (whicheain sef fRY ulss ticttu trexh lacedn switist |Ct(l§D:)ed) Accordi ng to anot her
preferred enbodi nent of..for i it rogen, or _ ox, In another
preferred enbodi ment of- eorérr%%c%%t%&l?% {Esséllc%(fq (C)%ﬁp%%?r%?%E A Kyl . In
yet anot Bér m@ﬁmmmz@i efrboui sremvefitfonma acdrrier s amd Avpsubisél iyt ea
(C-C&3)-strai %1,3 % é\{p{g Pg{;%g;red is when Kis a (C -C3)-straight

y~ subst

al kyl term na FTed w ah unsubstituted phenyl. 25 According to
anot her preferred enbooﬁ‘hmme'dﬁOdﬁrmﬁlsatllmuJ[anmqmwecgmthomcqc CB)

straight or t anched
al kyl, Ar- sugétl t ut ed&% é—)[é%@ ?é%iﬁ t %ll? %{r%%lcé] %%ré.{ %?iyt}? or
“CH-S (O ~-akave cmz)’mmmr@nighelenemabmmmmral dzqmblmteopreiemaa)l y, Dis
sel ect ed Hfgr onaeun%&ﬂgbe&yéwtﬂ' ELEPBENY| Th SRALIOPYL \ o PENAY £y L1 xigropneny’
cyanophenyl di met hoxyp eny? sul T onyl net hyI

et hyl enephenytre%ith’-ilg r@éri?#’?ﬁ@@héh?l neWN@ﬁMﬁW@Wﬁ@p‘hEn‘]aaz@lphenyI

N, N- di et hyl n e I

sel ected fro%a%gﬁggﬁgﬁjy (,9{ %?%rgg% d yic?%/b? %Eﬁy P}B %lfg %énzyl ,

et hyl enephenyVive- ménmeom@alyé;agaoyanophenyl 9d| met hoxypheny| ,

9- met hoxyphenyl, 4-(2,9diritroanilino)phenyl, 4- ((9 (N, N- di net hyl am no)

phenyl) azo) phenyl . 5- ( Nofy gl TRt h e arkRBNARRILEY ! 1ivEuagg! am dopheny! .

30 Applicants have discovered diverse genera of

compounds with neuronal activity which do not bind to
FKBP, and which do not have multi-drug resistance

reversal activity. Without being bound by theory,



According to another preferred enbodinment, Y is nethyl. In another
preferred enbodinent, nis 0. According to another enbodi nent, the
i nvention 15 provides a conpound of the forrmula:. oa A25 Y (Il) O=S=0 D
and pharmaceutically acceptabl e derivatives thereof, wherein A, H Y, D n

and subconponents thereof are as defined above; 20 mis 0, 1 or 2 - 20 n
+ mis less than 9 and greater than O; the_jndicated ring in fornmula Il is
saturated, partially unsaturated or unsatuf%ted 1 to 2 carbon atons in the
ring in formula LI are 5 optionally. re Iaced mnt het er oa
|ndependentlya§8#éEP§85fP8ﬁF6VESth%$ & CEReY %?cﬁl O3 %%lﬁh+?ng in

fornula I'l iszgpthenakby berazeftredr Il?é@f@xﬂabla/ctiwuﬁprmyllmdieamm§ o m

is 2 and the ring is fullé aturateg 0 Accorﬂ ng ? g g efer

embodi nent ofCVGPHﬁPémFF fe CRPHERTFAT3APG ri b slﬁp i &h Vl? éﬁVSged

with a heteroapomhaek@@t@dntr@mﬁhrSdlﬁ&oroﬁczndﬂafw r\e:dtlermO@hImnm f or

t he i ndi vi dual gongonents |8 t he con% tnds of formula are the same as 15
g8 B2

those set Forff §eCPBRPELMPBYN BrffRe lnﬁ?ﬁf Eoin%ﬁeﬁv%d

compounds of fgeputall1padsttrasphsephdoethecepdab) ein Itlencerdohrdsmic -
21 Table ~. Co oqus of formula l tY Structure Cmpd ~ | Structure /.
~ ~/ CH \ |TeHCulpm Of BhR nefve o°

Thus, according to one embodiment, the
invention provides a method of stimulating nerve growth
10 or preventing neurodegeneration by contacting nerve cells
with a compound that:
a. increases cytoplasmic Ca’ concentration or
binds to the ryanodine receptor;
b. does not bind to FKBP,; and
15 c. does not possess MDR reversal activity.
According to a2 related embodiment, the present
invention provides a compound that:
a. has neuronal activity;
b. increases cytoplasmic Ca® concentration or
20 binds to the ryanodine receptor;
c. does not bind to FKBP; and
d. does not possess MDR reversal activity.
The term “increases cytoplasmic Cca®
concentration”, as used herein means a detectable
25 increase in channel current recorded in the single
channel recording assay described below in the presence
of such a compound as compared to an appropriate control.
Alternatively, the term “increases cytoplasmic Ca®
concentration”, as used herein means a detectable shift
30 1in the fluorescence spectrum in the cell assay described
herein.
The term “binds to the ryanodine receptor”, as

used herein, means that the compound specifically
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competes with ryanodine for binding to microsomes JP the
assay described below.

The term “does not bind FKBP”, as used herein
means that the compound demonstrates a Ki of 10 uM or
greater in at least one of the rotamase inhibitory assays
described below.

The term “does not possess MDR reversal
activity”, as used herein means that at a concentration
of 2.5 pM, the compound has an MDR ratio of less than
7.0, and preferably less than 3.0 in at least one of the
MDR assays described below.

Single-channel recording experiments are useful
to determine if the compounds cof this invention cause the
requisite increase in cytoplasmic Ca® concentration.
These experaiments are conducted as described in E. Kaftan
et al., Circulation Research, 78, pp. 990-997 (1996), the

disclosure of which is herein incorporated by reference.
Single channel recordings are conducted under voltage
clamp conditions with a pair of Ag/AgCl electrodes
contacting the solutions via CsCl junctions. Vesicles
are added to the cis chamber and fused with planar lipid
bilayers composed of phosphatidylethanoclamine/
phosphatidylcholine (3:1, 30 mg/ml in decane, Avanti
Polar Lipids). The trans chamber contains 250 mM HEPES
and 53 mM Ba(OH):, pH 7.35; the cis chamber contains 250
mM HEPES-Tris pH 7.35. Compounds dissolved in methanol

are added to the cis chamber. Channel currents are
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amplified using a bilayer clamp amplifier (BC-523A,

Warner Instruments) and recorded on VHS tape (Dagen

Corp.). Data are filtered to an eight-pole Bessel filter

(Frequency Devices) to 500 Hz, digitized at 2 kHz,

-- 5 transferred to a personal computer, -and analyzed with

pClamp version 6.0 (Axon Instruments). Single channel
recordings are done at least 3 times for each compound
condition.

Ryanodine binding may be measured by incubating

10 microsomal protein with ’H-ryanodine in buffer containing
36 MM Tris pH 7.2 and 50 mM KCl in the absence or
presence of test compounds. Controls for maximum binding
were done in the presence of 0.72 mM ATP and 36 WM CacCl;.
Nonspecific binding was measured in the presence of 25 uM

15 unlabelled ryanodine. Binding reactions were incubated
for 2 hours at room temperature, and then centrifuged for
15 minutes at 30,000 x g. The pellets were solubilized
and the radiocactivity was measured by scintillation
counting.

20 Alternatively, the flux of cytoplasmic Ca* into
the cell can be followed fluorescently. For example,
neuronal cells can be incubated with NGF and a calcium
binding fluorescent dye, such as Fura-2, in a calcium-
containing buffer. Cells are imaged continuously both

25 before and after the addition of a test compound of this
invention. The difference in fluorescent intensity
before and after the addition of compounds is then
plotted as a ration of fluorescence units at 340 nm and
380 nm.

30 Testing a compound of this invention to confirm
that 1t binds to FKBP12 with a Ki of 10 pM or higher may
be achieved using several assays known in the art. In
particular, those compounds may be assayed for their

ability (or lack therecf) to inhibit rotamase. Examples
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enbodi nent of this invention is provided a conpound of the fornula: O8 X'A
R3 KY (IIl) and pharmaceutically acceptabl e derivatives thereof, wherein:
A B, X Y, K J, n and subconponents thereof are as defined above for
conmpounds of formula |I; and R~ is (C,-CE)-straight or branched al kyl,
Arsubstituted-(C, -CF)-straight or branched ag] kyl, (C -C.,)straight or
branched al kenyl or al kynyl, or Arsubsti tut¥ -(C=-Co)-straight or branched

al kenyl or al kynyl; wherein any one of .the CH gr sai d_al kyl,

al kenyl or al k§hyaSEaes nshath REasyLe RBPLEIQR r%‘gf@i%%f%yfﬁa%’:‘s (O , S
(P?( _ Fr N (F?(ac?:tﬁ?ﬂtl tr yWher i thedy pevifch henCH stieripsaofosad fl amkyl

al kenyl or al kynyl |

I in R except the CH_ group bound to nitrogen is
optional Iy reptaekliciah Tp rﬁtQMiiHQﬁ#ﬁFQ%PéiiﬁhﬁﬁA¥ﬁﬁéﬁﬁ%Ebﬁ,pthe
prsnagon 8r0xﬁ£%¥béhfiﬁa§wum1£§ i$E%ﬁﬁ5€?&§éct;opﬁﬁk?ﬁéiiicéqly/¥Mﬂ1Wi%~Ay

and phar maceutical]y acceptable derivatjves . where: . ,
B, X, Y, n> m%%&%ﬁﬂnent&lgﬁ'eo%‘“a'r Fhrs +d%5h d&%&é)cb\rlg\ﬁ dsyof
fornul a §|h| % : _@i"@fiki%rli:é ﬁadlemk neﬂ_gg,omd,ows ’11355{5;7 mdesg) ) landvEth the
proviso that in formula I\, whein1s 0 and m ,_the, seco roup in
the alkyl, al KEny#a%t &ff @Myl 20 BRI ey, i}sé?rotp%p?i]cé‘d?% ﬁ;g%fbf The
term"second Ge %ﬁﬁ%{]iihéilﬁj@é kithe il NEm Bt #1ed efpdord e, QGFBRIDUP

bound i mredi ately to the CH group that is, bqund to nitroge i ndi cated in
bold in the foHIZHRIGE f@g%eip%te%énq TR YREA - ‘%@STWH Sy,

in the compounds 0f1d orgne Beavd lp-anit dobn ati deasto @it Lards Foiis of
Ar-substituted (C;-Co)al kyl chain. Even nore preferred is whep at | east one

of Aor Bis ise (WSEALe Gt AMRF FherfHd I sufgi83i%PWi th phenyl or
pyridinyl. 35 fceoieidigi 1ianod hegafieferred enbodi nent in the conpounds of

formulae 11l or 1V, Xis Nor O . . -
Other FKBP binding assays include a competitive
LE20 binding assay using labeled FK-506 as a reporting
15 ligand. These have been described by M. W. Harding et
al., Nature, 341, pp. 758-60 (1989) and by J. J.
Siekierka et al., Nature, 341, pp. 755-57 (1989).
To determine whether a compound according to
this invention has the requisite MDR ratio below 7.0, any
20 of the assays deséribed in United States patents
5,543,423, 5,717,092, 5,726,184 or 5,744,485, the
disclosures of which are herein incorporated by
reference, may be utilized.
In particular, cell lines which are known to be
25 resaistant to a particular drug are employed. These cell
lines include, but are not limited to, the 11210, P388D,
HL60 and MCF7 cell lines. Alternatively, resistant cell
lines may be developed. The cell line is exposed to the
drug to which it is resistant, or to the test compound;
30 cell viability is then measured and compared to the
viability of cells which are exposed to the drug in the
presence of the test compound (“MDR ratio”).
According to one embodiment, the invention

provides a compound of the formula:-



According to yet another preferred enbodi nent, In the conpounds of formula
11, Kis an Ar-substituted al kyl, alkenyl er alkynyl. Mre preferably, K
i s benzyl. _ 25 _ According to another preferred enbodi nent, in conpounds
of formula Ill, J is hydrogen or alkyl, preferably methyl. In conpounds of
formulae Il and IV, R is 5 preferably hydrogen, (Cl-Cd) -alkyl, (Ci-Co)
-al kyl termnally substituted with pyridy 0

3,9, 5trinet hyoxybenzoyl nethyl. In a preferfed enbodi nent of formula 111, n
is 0. 10 15 In a preferred enbodinent the indicated ring in fornula IV is
fully saturated. In anothef’pref rred enbodi nent of the conpounds of
formula IV, m + ¢H} or Even nore preferred is when nis 0 and mis 1
or 2. Most pré «66 Ve is'2. The nost preferred conpounds of
formul ae 111 ;farlv are |steg|in the table below, as well as being

descri bed i ndghas=exanpl gs: Tall e 3. Conpounds of forrmulae Il and IV. :anpa
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wherein:

A and B are independently selected from hydrogen,

5 Ar, (C,-C;)-straight or branched alkyl, (C,-C¢)-straight or
branched alkenyl or alkynyl, (C5-C7f-cycloalkyl
substituted- (C;-Ce¢)-straight or branched alkyl, (Cs-Cy)-
cycloalkyl substituted- (C,-C¢)-straight or branched
alkenyl or alkynyl, (Cs=C-)-cycloalkenyl substituted-(C.-

10 Ce)-straight or branched alkyl, (Cs-C-)-cycloalkenyl
substituted- (C;-C;)-straight or branched alkenyl or
alkynyl, Ar-substituted- (C;-C¢)-straight or branched
alkyl, or Ar-substituted- (C,-C¢)-straight or branched
alkenyl or alkynyl; wherein any one of the CH:; groups of

15 said alkyl, alkenyl or alkynyl chains in A or B is
optionally replaced by O, S, S(0), S(0): or N(R); wherein

R 15 selected from hydrogen, (C:.-Cg)-straight or
branched alkyl, or (C,-Cs)-straight or branched alkenyl or
alkynyl;

20 Ar is selected from phenyl, 1-haphthyl, 2-naphthyl,
indenyl, azulenyl, fluorenyl, anthracenyl, 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl,2-pyridyl, 3-pyridyl, 4-
pyridyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyraxolyl, 2-pyrazolinyl, pyrazolidinyl, isoxazolyl,

25 isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-triazolyl, 1,3,4-
thiadiazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,2,4-
thiadiazolyl, 1,2,3-thiadiazolyl, benzoxazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl,
1,3,5-trithianyl, indolizinyl, indolyl, isoindolyl, 3H-

30 indolyl, indolinyl, benzo[b]furanyl, benzo(b]thiophenyl,
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i nvention includes all optical and racem c isoners of the
formulae | through IV, as well as 10 pharmaceutically
rivatives thereof. - L7 A "pharnmaceutically acceptable

HsC
N

as used herein denotes any ﬁhépnﬁceutically acceptabl e salt,
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tracyclic ring systems, wherein each ring consists of 5
to 7 ring atoms and wherein each ring comprises 0 to 3
heteroatoms independently selected from N, N(R), O, S,
S(0), or S{0), and wherein

each Ar is optionally substituted with one to three
substituents independently selected from halogen,
hydroxyl, nitro, -SO;H, trifluoromethyl, trifluoromethoxy,
(C;1-C¢) -straight or branched alkyl, (C,-C¢)=~straight or
branched alkenyl, 0-[(C;-C¢)-straight or branched alkyl],
O-[(C,-C¢)-straight or branched alkenyl], O-benzyl, O-
phenyl, 1,2-methylenedioxy, -N(R®) (R?), carboxyl, N-(C;-Cs-
straight or branched alkyl or C,-Cs-straight or branched
alkenyl) carboxamides, N,N-di- (C.-Cs:-straight or branched
alkyl or C;-C:;-straight or branched alkenyl) carboxamides,
N- (C:-C.~straight or branched alkvl or C,-C¢-straight or
branched alkenyl) sulfonamides, N,N-di-(C;-Cs-straight or
branched alkyl or C;-Cs-straight or branched alkenyl)
sulfonamides, morpholinyl, piperidinyl, 0-Z, CH;-(CH;).-2Z,
O- (CHz) o2, (CHz)q~2-0-2, or CH=CH-Z;

wherein R' and R’ are independently selected

from (C,-Ce¢)-straight or branched alkyl, (C,-Ce)-

straight or branched alkenyl or alkynyl, hydrogen or

benzyl; or wherein R, and R; are taken together with

the nitrogen atom to which they are bound to form a

5-7 membered heterocyclic raing;

Z is selected from 4-methoxyphenyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, pyrazyl, quinolyl, 3, 5-

95/ 26337 and . 94/ 07858), the present



- disclosed conpounds advant ageously possess neuronal activity, w thout
interfering with other pathways known 20 to be affected by structurally
simlar conpounds. The nerve growth activity of the conpounds of this
invention may be initially assayed using several cell culture assays known
in the art. For exanple, the conpounds of this invention may be tested in a
neurite 25 outgrow h assay using pheochronsecytoma PCl2 cells as descri bed
by Lyons et al., PNAS, 91, pp. 3191-3195 999) A simlar assay may be
carried out in Sh- YSY human neur obl ast Lo\ t he chick
dorsal root gangli ;idsé?‘car iPed i %m t& ?afngs‘,&ggrﬁaten 5 619, 547 or
in G S. Hamlton tﬂna&loyl Bizeaitg.envdd. 3€tdmentyétt or pyggm).darrid patler ences
cited therein, may be uti.l |70ed Tl}e corrpounds of this invention may al so be
assayed for nerve growtqn §Ct|V|ty n ‘vivo using a nouse - 2e nodel of
Par ki nson" s di sease is]N,PO Streii®) ;et al ., Proc. Natl. Acad. Scl. USA, 94,
pp. 2019-23 (1997) ., Uni.ted. Sta 21 2 ) .QF || 0 sur gi cal
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cycl opent ane pubsitortatted-diCgt Qo 1 1 ghdd exy [bsnanfcites, aémvaryeismff onat e,
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met hanesuyk f ongt, pht esul fonate, nicotinate, nitrate, oxal ate,
pal noat e%ZSQSLe%ﬁyéa{&g 4 riSJnS’rif'ate 3- phenyl propi onat e, phosphate, picrate,

pival ate, propi ondthen é(all|sc§D|,atYe iss@capnat paisubfardectapnsat e, _
thiocyanate, tosykatig %%‘ie‘é‘&@%c%%ﬂntQCl herst%%'l t %‘Pfi;raa% gic, while

not in thensel ves pharnaceuti cal accept bl e, may be enp I n the 30
preparation &flkydlt @*ummasme e atses ayghdbodi mr@@qw @dkpyadunds of
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ethyl, propyl, and hut ry(PI (ihl oride, brom des and i odides: dialkyl sulfates,
such as di methyl, "dité iyl 1 & b&yl and dianyl sulfates, |ong chain halides
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alkenyl or alkynyl, (C.-Cs) cycloalkyl substituted {(C.-Ce)
straight or branched alkyl, (Cs-C-) cycloalkyl substituted
(C;-C¢) straight or branched alkenyl or alkynyl, (Cs=C,)



Phar maceutically acceptable carriers that may 25 be used In these
phar maceuti cal conpositions include, but are not limted to, ion

. exchangers, alumna, alum num stearate, |lecithin, self-emulsifying drug

delivery systens (SEDDS) such as da-tocopherol, polyethyleneglycol 1000
succl nate, or TPGS, surfactants used in 30 pharnmaceutical dosage fornms such
as Tweens or other simlar polyneric deli very matrices, serum proteins,
such as human serum al bunmi n, gelatin, buffer substances such as phosphates,

| yci ne, sorbic acid, potassium sorbat rtial glyceride m xtures of
ga%/ur at ed veg‘"elfcaltﬂae“?eé’ltOX%/ SUSQS’;S“(F“% o‘gj,l'gét e?‘}r§g$%/rs of dkéﬁ’%‘é?#’ﬁjyt es, such
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osphat e, sadium ch|orjde, zin S,. C oi dal_.silica, nesi um
e ol cat e, BORARTHIS RS 1o KByl ARre wred (CPEeF
pl oyacet i cpol nHAGMY idr adhedd rdikyagi dr ealdsdmsedinsall gubghances, such
as HPC and HPMC, palyet' ~ylene g]ycol. sodi um carbaoxynet hyl.cel |l ul ose
%@S%&Iv oné
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3- hydr oxypr o +idmaiG) aagxtadets byolo,otsherscsoladyi birzwH . deri vatives may al so
be advant ageously used to enhance delivery of. comnpo of .t he cqmpounds of
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conposi t 1 ons Wfadeirot nenilitherddilli GiyadogesanpEves adteuid fytied f act or .
The term "neurotrophic factor”, as used herein, refers to 20 conpound

whi ch are capabl®ed &% ifRash 9§ Gfodk RToP frold f(é:r*é?f)o'ns"olfa"n%l?'?/o%%kl’fssue.

As used in thermapllilgatdudst itthe dee it hnew abihddh q tlsaqtfori’s excl udes the
conpounds descri bed herein. Nusgl[%rous neuy. ot r ophi c factor% have been 25
i dentified i PUafE Mt ethPramPIPSHISE et oMo TfaPrise &F@RYze £l nt8aR™F

gorrposi ti Onslcﬁfe idi A idgvention (ﬁ}eﬁﬂf-stréﬂg(hm%mﬂjl orpéul 'rﬁizfa?ILIpLSfi ncl ude,
ut are t limted to,, nerve graw. ctar . (NGH),. Jdnsulin gro act or
(leety B B i deie, derges dhariss Sbeete ¥ e ang
basi ¢ fi br oblastubgrmwdteddct or (aFG- and bFGF, 5- respectively).

pl at el et -deri ved growt t}kg

rs, (P brain-derived neurqtraophic factor
(BDNF), ciliary neurot rop%fi{:a%f‘agct 8??;’)86{1'?&) ,prgel ieglregelelnﬁoldﬁgl_e e io\;ed
neur ot r ophi ¢ feamtudra (IGDINF)is maumatgemploim oX yogh-.3) , neurotrophin 9/5
(NT-4/5), or any of the ¢ S ri bed i 97/ 69, WD.96/.41609,
W0 97/ 16190, WO 96/ 40638 %ﬁ’%%é%’%#ﬁ%%@f&’@fpﬂ\égrt §6 B RES Trvh ot
preferredOnewsota ofgh-Cafastoaight takkylonpositions of this invention is NG

The conpositions of t h%’féﬁ&g%Jﬁ\é?ggr%e%%drl%“@gﬁﬁ%fgnﬁi %tferfeocl,nglrlaal ly,

parenterally, by inhal pray. IcalTy, C asal I'y,” buccal | y,
vagi nal |y or i & aus iarplfamsabstdgarved r(C.T6e tsrm g entleylal " Moreised

herein inclu I%(ng}cetg intirave Syt J_aam_bﬁ,ﬁyl o1 "a- jcyl ar,
i ntra-synovi cablerSe 20 1 nt ?%gsg%r?alﬁj Jisﬁ;ér ggﬁjﬁeg?a)l ng.{ ntra epagﬂi}f%i, n%%fﬁ?gr%islf%nal
and i ntracrarfWstidjE®d oft Wy amfuriubs tsstieicoRenyRef erabl y, the

conposi tpgns are adm nixpteses f ald YndtNer@RYdAdIRY | sifdd@gnous! y.

formula I, D is is selected from (C;-C¢) straight or
branched alkyl, Ar, Ar-substituted (C:-C¢) straight or
branched alkyl, Ar-substituted (C.-C:) straight or
branched alkenyl or alkynyl, or -CH:;-S(0).-(C;-C;) straight
30 or branched alkyl.
More preferably, D is selected from
aminophenyl, nitrophenyl, isopropyl, benzyl,

fluorophenyl, cyanophenyl, methoxyphenyl,



The pharmaceutical conpositions of this 25 invention may contain any
conventional non-toxic pharmaceutically-acceptable carriers, adjuvants or
- vehicles. In sone cases, the pH of the formulation may be adjusted with
pharmaceutical |y acceptable acids, bases or buffers to enhance the  _
stability of the formulated 30 conpound or its delivery form Sterile-
~nj ectable forms of the conpositions of thiyg iLnvention nmay be aqueous or
ol eagi nous suspensi on. These suspensions may be fornul ated according to

t echni ques known i h usi [ | in = tting
agents and sugﬁgﬁ§gﬁéygggﬁpgf #%ghgggp??éﬁygkégﬁg%fegﬁggﬁg?g?ﬁgﬁyﬁgy al so
be a sterile idiredctrabing lsolophieaylor NsNsgénetbylaninopbenybakephenyl
parenterallya t.abl N ent., a solution 5 in
1,3-butanedio®3%%9%%§ éagg%éagégﬁg&éeﬁgc égE%ﬁ§8§§+€%g§é that may be

enpl oyed axe water, Ri n}fers'tspselferabayand® isosehecteddfvomchtori de
solution. 4n ! t e I il { e d as a
sol vent orﬂsuggghépﬁ§n¥gdi&nkﬁﬁggbﬁﬁﬂggbu?ﬁgég}gggygq%iﬁgghgyfiggég%?1 may
be enpl oyed i ethydengrbpenyiet dec fdvnoophediylgl yeeyanesherati y3adtds, such as
oleic acid and_] L der | j usef jn the preparation of

i n~ect abl es, géhgiggkéﬁgfgggbhgr%égéh¥§§%?ﬁgéécgp?%b%e oils. such as olive
oi | or castordonbitrdnedpeci ahkpyln #héilf-p8) Yodymetlyy bareiinokr si ons. These
oil solutions i yeal §0yC j - i copo} _dil uent
or dispersantPBEB§E§EEBEESQ§EF€ 8r(§f§1?g%ggﬁ gﬁ%ﬁ&9¥%%%%ﬁgi%a§£u%ical
conposi ti bhs efethmgdephenyédnti on may be orally adnministered in any orally
acceptabl e dosage for m pRebudifg. cBubndPhel! BELECrioy GARSHLRSH!aP!LLs,
aqueous suspensions or solutrons. I'n the case of fablefs for oral use,
carriers whi cheshglecommonly used include | actose, corn starch, dicalcium 25
phosphate and m crocrystal Lj I Vi - ri i ng agents, such
as nmagnesi um st earate a%g %gngggr%ygfggr%é\plélg%%%/m%efa%r@braI

adm ni stration in a capdgFerfisng) taosanother | empedinent udehe atrvertiatri ed
corn stargh apd tP&Ss ascWRbbufd ggetgéhggrﬂﬁi#gnts used in 30 tablets. For
oral admnistration in a soft gelatin capsule form!filled with either a
suspensi on or a solution of a conpound of this invention), useful diluents
i ncl ude PEG400, TPGS, propyl ene glycol, Labrasol, Gelucire, Transcutol, PVP
and potassium - 33 acetjate. en aqueous suspensions are aam ni stered~
orally, the active_ixgredieqt L;ngnbined w th emul s~fyi ng and suspendi ng
agents, such asf{ ' t hyl “&el | ul ose, pectin and gelatin. If
desired, certain|5 s eni ngl and/ or flavoring and/ or coloring agents may
be added. AlternawNN )nths‘bhaxnﬁceutical conpositions of this invention
may be adm nisteredjin the formof suppositories for rectal adm nistration.
These can be 10 ared by mxing the agent with a suitable nonirritating
exci pient which i1s qolid at roemtenperature but liquid at rectal
tenperature and thempefore will nelt in the rectumto release the drug. Such

materials include_gocoa butter, . beeswax latin, glycerin and 15

pol yet hyl ene §?§CBﬁ§?mTﬁgutﬁﬁ?ﬁﬁ¥eﬁ??%%fa@ﬁ%pé%?iY%%%&%ﬁ {hﬁEF?%Nention may
al so be adm nwateeed BppBeall yD, esapend ashycotipinéiies tiawdo Ofatd ead ment

i ncl udes areag gr orgags readi |y accessible by topical application,

i ncl udi ng 20 dFE&3S8s3BPVPRe eye, the skin, or the lower intestinal tract.

Sui t abl e towpi cal fardsl a,i ansrage readily prepared for each of these areas
or organs.

t



Topi cal application for the lower intestinal tract can be effected in a
rectal suppository fornulation 25 (see above) or in a suitable enema
- formul ation. Topically-transdernal patches may al so be used. For topical -
applications, the pharmaceutical conpositions may be fornulated in a
sui tabl e oi ntnent containing the active conponent suspended or dissolved in
30 one or nore carriers. Carriers for togi% | _adm nistration of the
conmpounds of this invention Include, but are not limted to, mneral oil,
liquid petrolatum white .pet.rol at ropyl ene _al ycal yoxyet hyl ene,
pol yoxypr opyl ene céhpgodhd,’ &rﬁflssit?!{}‘l]'nng 2 §Eea\%a‘%, g{aégﬁ,c aci d, cetyl
stearate, cetyl al apkolindiaaaldd rimagiesiformuddr A0 des deemidaredd wat er.
Alternatively, the Harnace tical conpositions.can be fornmulated in a
suitabl e Ioti&ﬁlﬁﬁag ééﬁpfgﬁP ety S h& S 25EEAFE Yonponent s suspended or
di ssolved in one on mere phdbentatbmsaliny thecepmplien dammuarss.I ISudeabl e
carriers ipclude, but .are not limt to, mneral oil,. sorbjt
monost ear o o, BE5S8M eBgacest vi s pope Ted e Lomb e RRI Ly
2- octyl dodecanellechenz tiroal ophgl, gnd)waseo),| Or F9R; oghtihal m ¢ use, the
phar maceut i cal congoshtions may _be fgrnﬁEated a%,niCHQniigd S ensions in
i sotonic, pH adj ust8d%EaPPl dRsdPFRELEAT pPrePRdN? 1 1ds PERTRS in
i sotonic, pH adjusted steeifeeadalinén €bthelawrth eurswiot,heutisa2 and
preservative zgch as 15 bg& i§lalkonign1chlpride. Al ternatively, for
opht hal mi ¢ us&8€ FABOpRSr AHt&dt PEAPTEERPosi tions may be formulated in an
oi ntment sauch as petrol atubrdIhg pbaafBeRsti pak feerpds ehbods mehtt s
i nvention may .al so,be_adm ni stered by nasal aerosol or .20 inhal ati.on. Such
conposi ti ons 5P§mﬁ}8p§?e8“§cESFgPﬁglgosFéghﬁ?aﬁe§SWBPF}QR Yi FePREcEt of
phar maceut i calvithr auhatepoaabn BeYebeefir épained, as,sgbubros®,i n sal i ne,
enpl oyi ng benzyl al cohol_or other suitable preseryatives, absorption
pronoters to enhance bigﬁsﬁ?FﬁﬁsI? ?dige?Fgo$85a¥§8n§?géﬁaFHPlother
conventi onal sohpbhéhzEngnothdi sprpsungsagentormiha amodpe ehebekhe Ghe
conpound d e t ic_facto in_those conpositions ich conprise
a neurotﬁ%ghiéﬂgggtgég %%gphnﬁéogg i%%b?ﬂ%ﬂoﬁFFﬁ gﬁe%gﬁmBEPr'er materi al s
to produce a Thaghestopagfefoed nbhboundy depeodimagaupoantheéIhast keeat ed,
the particul a e, of L i st ign., Preferably, the conpositions of this
i nvention shoﬁ?g?gelgo?%ggggeg égét%atbsia%Sage of between 0.01 - 10 ny/ kg
body wei ght/day of a conpound of - 35 this invention can be
adm ni stered. Mre preferably, the dosage is between 0.1 - 10 ng/ kg body
wei ght/day. In those conpositions whsch conprise a neurotrophic factor,
that factor and the conpounds of 5 this invention act synergistically to
stinulate neurite outgrow h or prevent neurodegeneration. Therefore, the
anount of neurotrophic factor in such conpositions will be |less than that
required in a nonotherapy utilizing only that factor. In such conpositions
a dosage of 10 between 0.01 - 10 ng/ kg body wei ght/day of the neurotrophic
factor can be adm ni stered.



It should al so be understood that a specific dosage and treatnent regi nen
for any particular patient will depend upon a variety of factors, including
the 15 activity of the specific conpound enpl oyed, the age, body wejght,

general health, sex, diet. tinme of adm nistration, rate of excretion,_ drug
conbi nati on, and the judgnent of the treating physician and the severity of
the particul ar di sease being treated. The anmount of 20 active ingredients
will also depend upon the particul ar compdind and neurotrophic factor in

t he conposition. According to another enbodinent, this invention provides
met hods for sTembeal i ngComRAERES AU grdWH 2ardd nerve growth and for

preventi ng neurodegeneration. In 25 one aspect of this enbodi nent, the
method is used to stinulate neurite outgro vent
neur odegener dtdnpla [ N @ pati esiewand i s ach amediby adm ni sthewwieng to the
pati ent a pharnecepticatty acceptabi e composi tijon CoOnprisi ng any of (Nn
conpounds of {30 t hi{g#™Rventi on and a phar aceut|i |y acceptable carrigr.
The amount of conpi lized in these pretho bet ween about 0. 01| and
10 ng/ kg body| wei ght®eay~ This, met hod may| be use nerve d e and
prevent neur ddegeneration caqbed by a wide variedy 0 } or
physi cal traymas. TheSe-T noytudes”"b a not limtdgd t
neural gi a, gliossophag @d,neuralgla, el l's Pal’sy
muscul ar dyst{rophy: nusicl e injury. progregsive nu
progressive Rul bar i ~ted nuscul ar atrophy,|he ruptured or
prol apsed inverteb}a diék syndrone's, cefvicali spdhdyl osis, plexus
di sorders, thoracig o et destruction syndronés, peri pheral neuropathj es,
such as thosg caused by,] ead, dapsone, ticks, or porphyria, other 10
peri pheral myelin Hi sorders, Al zheimer's fiseade, Qulla=n-Barre syndr ope,
Par ki nson' s disease and ot her Par K~nsoni an dr§gfaérs, ACS, nmurtirple
scl erosi s, otlher cen nyelin disorders| strokeg=and ischem a associ at ed
wi th stroke, {neural Qpat hy, other neural degeRerdtive 15 di seases, jotor
neuron di seages, sciatic)crush, neuropathy associ ated w $h di abetes, spinal
cord injurieg, facia'T’cI ™ her trauffasn-chent d jot her
nmedi cati on-i nduced, nesr ¢ hi iEgtonWs et Sen o otlhefr
aspect of thi[s enbpdi , the frethod is bsed to s |l ate herve growth ex
vivo. For thils 8spect e compoQndd} or cpnposilti describ hpove clan be
appl i ed direétly tb thd nefe cel ™I n culture.! Thig aspect of\
i nvention is juseful fdﬁ‘jé&ﬁf vivo nerve fegenerati%y. According to an
al ternate enfodi ment, th hod of stinu!ating neuri tgrowth or
preventing ngurodegeneration conprises the additional CHtreating| a
patient or eX vivo nerve cells in culturejwith,;30 a neurotréphic factof,
such as thosé contained In the conpositions of lthis invention described
above. This ¢nbodinment T ncludes adm nistering tthe conpound and the
neur ot r ophi c |lagent " i n hyngl e dosage formor in rate, nultiple dosage
forms when they are to -,37 admnistered it atient. |f separate
dosage forms jare utilized, t hgy b \gdhinisqer%g cpncirrently,
consecuti vel y or mgthlnmgggo t fan "ab ﬂ; 5;hqyr% 62:2_00 -
N !
v‘|=<:’N‘C:Ml , N




5 In order that the-invention described herein may be nore fully
understood, the follow ng exanples are set forth. It should be understood

. that these exanples are for illustrative purposes only and are not .to be
construed as limLing this invention in any manner. 10 General Methods
Proton nucl ear magnetic resonance (1H NWMR) spectra were recorded at 500 MHz
on a Bruker AMX 500. Chemical shifts are reported in parts per mllion
relative to MegSi. Analytical high perfornmédce |iquid 15 chronmat ography was
performed on a Hew ett-Packard 1050 |iquid chromat ograph. EXAMPLE 1

N- (9- Am nobenzenesul f onam do) - (S) - Pi peri di ne-2- Carboxylic Acid-2-((N

Met hyl ) -2-Pyrl dyl ethyl) Am de 20 The synthesis of

N- (9- am nobenzenesul f onan do) (S) - pi per | di ne- 2- car boxylic
acid-2-((N-nethyl)-2pyridylethyl) anide (conpound 1) is set forth below A
(S) - Pi peri di npedge2-|Di car boxylsmcturAm d- 1- (Te{rQnBur)I est er) - S\

Met hyl ) - 2- Pyrdinyhiethyl') 25 Amde. CH3 NN N O _ O O To a solution of
(S)-piperiding-1,2 dI poxylic acid 1-tent-butyl (5.0 g, 21.8 mm| )
in methylene thlorildet®Q nl) was added EDOC (6.0 1.71, - 38 31.2
mol ) foll owed by the addy ti §f of 2-(2net ylanlnoethyl pyETﬁine (3.0 g,
mrol ) The mi xture La§‘éh Owed) mbi ent ﬁéﬁp

The sol ution Aﬁ§1dl|ubeizmh h 200 m ktbyl| 5'%cet abes

The aqueous | pyer #ade c by |t he addi tijon of [2N
achi eved. The separatedcﬁfganlcs dri gd over anhy
concentrated pnder jreduced pressurey The crude produc b
medi um pressufe liquid 10 chronatography u5|ng a gradi ent sol vent system cf
1: 90 net hanol { nmet hyl ene chl ori de follomeg by 2198 net hanol/ net hyi ene
chl oride solution to 3.8 g (500 yield) of th | e conpound as a
colorless oil{ TLC: 99 (5:95 net hanol|/ net hyl chl oride), (1Fﬂ-jNR

(CDC13) 15 con3|stenp,mnt s;ructure Q; (S) Plperldln -21tarboxylic
0 e
orp @ was d

~

Aci d-2( (N Met hyl 2-Pyrwdy
of part A (3.B d 10. F=HTDO) i
trifluoroacet)c acid

und
ne‘thl

|
i

s
1
H,C N
v ‘N | N
5 o=s$=0 O N 16
>
. ®
N
HN CH,
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-39 (10 mM. 130 mmol). The m xture was allowed to stir 2 hours at anbient
tenperature. The sol ution was concentrated under reduced pressure to
dryness. The residue was taken up in ethyl acetate (200 m) and water 5 (50
m ): The aqueous | ayer was made basic by the addition of 2N NaOH until pH
19-15 was achi eved. The separated organics were dried over anhydrous MySQOq
and concentrated under reduced pressure._Tyf crude product was purified via
medi um pressure liquid 1G chromat ography using a gradi ent solvent system of
1: 99 net hanol / ne hy%ene chl ori(i(iie ffl%owedl by. 1:10: 90

NHqOH/ met hanof #ReEh¢r enECBRPBOPFBLT ot YIVE 2. 2 g (81~ yield) of the title
conpound as a colorless oil. TLC Rf=0.11 (1:10:90 NHqOH net hanol /nethyl ene
chloride), 15 I—B,L,,g'j Rt = 5. 22 sificike [ 1H] - NVR dn(gBXc13) consi sduedike Wi t h
structure. C. [N{9=iNtrobenzenesutfomam doy—(SyTPrperidime-2Carboxytic
Aci d-2-((N Ma\thyl)-£I - re Ni O=S=0 0O Jo a

idyl etcp%ll) 20 Ami de.
sol ution of the conpo of pgrt B (200 ng, O0.81 mol in‘f'?‘rethyle e |
chloride (5 nl)) was!addee™trie ' 2.0 m NQ,
fol | owed by tHe 25 addifionfof 4-ritf{oberzlenesulfonylchloride (260 ng, |1.22
mrol ). The ni Xture WAS— T °ofted to stV anbi ehC=t¥mPe? ature for 29 hours.
The sol ution vasadil ut with 100 M ethyl| acetate_and a saturated sol uition
' organi cs were dri¢d

over anhydrous MyS09 d ftoncentrated under reduced pressure. The crud¢
product was pyrifieg vig medi um pressure I qui dj chrjomat ogr aphy using a
gradi ent solveant 5 gyst m of met hyl ene chljori defol¥owed by 1:99 net hanol /
net hyl ene chl gride kolution to give 273 (78%!yield) of the title

conpound as arp._ yellowsh oil. TLC Rf=0 57 (5:95 nethanol/ nethylene
chloride), [1H -NWR (CDC13) consistent with structure. 10 D

N- (4- am nobenzenesul fo ] A D) pi Iyl hesdeals i ;

aci d- 2- ((N-met hyl ) - 2- p%ﬁ%‘f?ﬁ cpaa[r%?c;dﬂe}ﬂé(I[(-:I(;eerrpounlg 1&. og-Bthl\JIsN NIl O=S=0 O
NH2 15 A sol it"#R®BIoR hes & iR QR e omuE3 mmol ) i n et hyl

acetate (10 ml) and ethanol CLQ m )} was treated under anbient tenperature

with 150 ng of 10% pall adi%ca bon and hydrogenated for 29 hours under

of sodium - |90 bicfrbopate (50 m). The sepa?‘|

a slight positivedpgedsidaqf n. The mixture was 20 filtered and
concentralged in vacuo and the criyide product @yriyfied via medi um pressure

li quid ch?omat ograpRy usi ng Kret hyl ene chloride foll owed by 2:9S nethanol /
net hyl ene chl&d d3 N2 Rl L 1 R s e aHFogsBMRdHdes r’%’tsrﬁﬂoéne chl ori de
sol ution as tjesolyent systemto give 102 ng 25 (90% yield) of the title
conmpound as a yellow sh oil, TLC._ Rf=0.36 (1:10:90 Nl—tg[O—V met hanol / met hyl ene
chloride), HPLC R= ¥ 86 nmin K 4 NIRY HECHRBFAS SR nfith ader @&t ure.

defined above for compounds of formula I; and

10 R’ 1s (C;-C¢)-straight or branched alkyl, Ar-
substituted- (C,;-C¢)-straight or branched alkyl, (C.-C:)-
straight or branched alkenyl or alkynyl, or Ar-
substituted- (C.-C,)-straight or branched alkenyl or
alkynyl; wherein any one of the CH: groups of said alkyl,

15 alkenyl or alkynyl chains in R? is optionally replaced by
0, S, S(0O), S(0)z or N(R); and wherein any one of the CH.
groups of said alkyl, alkenyl or alkynyl in R® except the
CH: group bound to nitrogen, is optionally replaced with
c(0o).

20 According to another embodiment, the invention

provides a compound of the formula:



- 41 EXAMPLE 2 (S)-(N Methyl)-2-(Methyl-(9-Am no-Benzenesul f ani i am do))
3-Phenyl - N-(2-(Pyridin-2yl) Ethyl) Proplonamde The synthesis of (S ) -
(N-nethyl ) -2- (methyl- ( 4 _ 5

am no- benzenesul fani | am do) ) - 3- phenyl - N- (2- (pyri di n-2y1) ethyl)

propi onam de (conpound 2) is set forth below A

(N-Met hyl ) -2-(Methyl -2-(Tertbutyl oxycarbonyl)
Anino-3-PhenyI-N—(3-Pyridin-9-y|)-Propylbugﬁl'Propionanide. ~H3 H3C~- N N O
O O 10 To a solution of Boc-(N Methyl)phenyl~lanine (5.0 g, 17.8 nmol) in
met hyl er-- chloride (50 6”) s added EDC (6.0 g, 191.71, 31.i ngmol)

foll owed by the additionjof 2-(2-nethylam noethyl)pyridine (2.5 g, 18.9 15
nmol ). The m xture S 0 to stir at anbient tenperature for 24 hours.
The sol ution was {Phutled Wth 200 n ethyl acetate and water (50 m ). The
aqueous | ayer was d gpasvc by theypddition of 2N NaOH until pH 12 was
achi eved. The separdted organics were dried over 2D anhydrous MySQg and
concent r 30ed under reduced pressure. The crude product was purified via
medi um pressure |iquid chromatography using a gradi ent solvent system of

1: 99 nethanol¢ﬂ€tﬁ§¢éﬁ@0%%Fb??Hng%¢¢%ﬁﬁﬁp e BBV aet Yehot PREERYT ene
chloride sol ujj,epst9.9lue 2.83 g (90| - 42 vyield) of the title conpound
as a cplorless oil. TLC Rf=0.56 (5:95 nethanol/ nethylene chloride),

[ 1H] - NVR1ECDC13) cbBnsPst®ntYmi®h Bt 2Rt gecompaneysts ghereof are as

(N-net hyl) - 2- g get hyh apd Pod oo Pedy | o N f26RYT a-d{ e 2y 1ared hyl ) propi onani de.
~H3 H3C.~ NNNHO107 5 To the conpound of step A (2.B3 g,_ 7.1 mmol) in
net hyl ene chl ori deR] 25 @9 deddnafid®mt [Gompeorgsc ofi Eozdvd 3 1 ), 130

ol ) . The M ¥ ¢if e MESp by P¥E Ok Ot Sin M £ 2RO STWBL WaEH et i § egpeRAtHr es The
sol ution was concentrated under reduced pressure to_dryness. The 10 residue
was taken up in ERRyFeceRt LR FRYIIP dhE Rt /(B keRYLl e &EdUEBUs | ayer

was nadexbasi gndyntbe RUAdid it GfepdMNIOR WMt icl(opH 19- 15 was achi eved. The
separated organics were _dried over aandrous MySOg and concentrat ed under

reduced pressure. 15 Thel®r @™ prdRerRE vide: FIPLF é8 P& alddilumhaids Qi e

l'iquid chronegognaur g @pdgestpsebygat invsdeat#iy1lt89the cH-
nmet hanol / met hyl ene chl orjde foll owed pg 1: 10: 90 N CPVneIhanoI/nethglene
chloride) to é{g@plpggtg}?7%gund to nitrogen (indicated in beold in the

formula below:

25 O*XJ\A
N, Y

fFH’
H.C
1_*__

30 Preferably, in the compounds of formulae III
and IV, at least one of A or B is Ar-substituted (C;-C¢)-
alkyl chain. Even more preferred is when at least one of
A or B is is a (C;-Cs)-alkyl chain terminally substituted
with phenyl or pyridinyl.

35 According to ancther preferred embodiment in
the compounds of formulae III or IV, X is N or O.

According to yet another preferred embodiment,
in the compounds of formula III, K ls an Ar-substituted

alkyl, alkenyl or alkynyl. More preferably, K is benzyl.



yield) of the title conpound as a colorless oil. TLC 20 Rf=0.70 (1:10:90
NHgOH/ net hanol / net hyl ene chloride). HPLC. Rt= 5.54 mn, [1H -NWR (CDCl3)
. consistent with structure. -49 C. (S) - (Nmethyl ) -2- (methyl- (
9-ni trobenzenesul f ani | am do) ) - 3- phenyl - N- (2(pyridin-2y1)Ethyl)
propi onam de. H3C.~ NN N O=S=0 O NO- 5 To a solution of the conpound of
step B (300 ng, 1.05 mmol) in nethyl ene ghkgri_de (15 M) was added
triethylamne (2.0 nm, 101.19, 19.8 mmol) |  owed by the addition of
9- ni tr obenzenesul fonyl chl ori de (330 ,.Jd.56 |). The m xture was_ all owed
to stir at anbient 10 t@Frﬁ@f‘gtlaéet?oggQEhﬂB@g?qgﬁe%o?rﬁ?%ﬂnﬁﬁg’ dt? ut ed
with 100 nl etduripore@isabe @eemalsaturat edisohydtegenfosoallyl bi carbonate
(50 m). The separated orgapi ¢cs were dried over anhydrous MyS04 and
concent r at ed H&éﬁrla@&dc@gtgﬁ’gssur e. The crude product was purified via
nedi umi5 pressure |iquif ebmpsBhagrephFormilge aI P itV sdkvert syst em of
net hyl ene chloride follo by 1:99 nethanol/ . nethyl ene |.qride sol ution
to give 453 rr?@'e(f8§§g§/VemafarBéePhe?Fﬁ#"é'@g%ﬁaunégh-s&ﬁ-?g‘pﬂyg‘v\j sh oil. TLC
Rf =0. 63 t5: 95 teeihagohy sebbyleneedhbothdpyriddH] -oVRB (LKA3) 20 consi stent
With structure. ., - 95 Pfg %S)ﬂ & met hyl ) -2- (nmethyl- (
9- am nobenzendLdPEERYPENPEBFPYSMERBRYE - N- (2- (pyr ~3i n2y1) et hyl) propl onani de
(compound 2). 1 ~H3 H3CrA & pr&esSeerd &BPodinfersolat i furmild feI Tompamd from
step C (953 , 0.99 mmvol) in ethyl acetate (20 m) was treated under
anbi ent tenperature with 150 ng of 10~ pall adi um on carbon and hydrogenat ed
for 24 houps under a slight posfétyed pemssdimenOftHy diradieretedherifigtin e was
filtered and 10 co ceg{,rat egrﬁb‘g VaChIO agd t he crude product purified via
nmedi um pr essur&XPPgbi d*chro Yr SPhYTa5FAy 2: 98 met hanol / net hyl ene
chloride followed by O0.35n5a9&8: N Obt ené doerd | riveidiyieatte ccthltdté de sol ution as

th I t t t ' 194 6% _vyiel d) the tit d 15
ol 1 oui s oi | Eonpaungp 26 Zed7uls. 5B N Ferhathor g meti e A or i de)
HPLC. Rt = 9. 08remifarrédHi sl eéfDE18y Coasd sheid Wdih Xir Mdstr e. EXAMPLE 3
N-(4-Ni t I 1 do)- £S) - Ri [dine-2-Carb lic 20 Acid-((N
Vet hy1) - 31 Py FeaERtae ST ppondi O HE B Hhe Syntnesi o o o
N-(9-ni trobenzenesul f onBine dug$S)ppeHerred neerfpaardmiof iformulae IIT
act d- ((N-nethyb)- 3y (RyLi 103241 LA™ ORY! LaBTl dse{ SO 19 slasey | bed
. described in the examples:

Table 3. Compounds of formulae III and IV.

Crmpd ¥ : Structure " Cmpc#  Structure
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A 3- (3- Hronopr opyl ) - Pyri di ne.

(9.50 g, 69.3 mmol)

- 76.2 mol) followed by the addition of bromne (5.4 m-, 109 mmol ).
m xture was allowed to stir at ambient tenperature for 48 hours.
solution was diluted with 200 mMl water and the aqueous | ayer
pH 12-13 was achi eved. The organics were

The separated organics were dried over

the addition of 2N NaOH until
acetate (200 m).
anhydrous MySQOq and concentrated under redué@

taken up in ethyl

Br

d press

N To a solution of 3-pyridinepropanol
in DVF i50 mM) was added tri phenyl phosphi ne (20.0 g,

The
The
made basi c by

ure. The crude product

was purified via nmedium pressure |iquid chromatography using a gradient

sol vent system of nethylene chloride followed by a

1: ~9 net hanol/ net hyl ene

chloride solution to give 11.8 g (85~ yield) of the fitle conpound as an
yel I owi sh orahggpQi . | E%Quc'gfmz% 8 (3:97 met ha@%eﬁ #ref Byl-eeeusdl ori de),

(1 Al - NMR ( CDCE2y—eohsistent—wth—strueture-

N- Met hyl - 3- ( 31 A@Bnopr ppy hl@Ssqutlon of the co
fromstep A (L1.8 g, $9[ mmol 0 m) was bubbled N ne Mam ng
gas for a per{od of 10 ated. The flaskowa nd
the mxture allowed tp St I ent tenperam ey re
was concentrated in vacuofand flhe residue tgken up ih eth me - 47 acetateg
and water. The aqueoup | ayer wds made basic |by the add on of 2N NaCH
until pH 19-1p was achieved. The organics wdre takenf upfin ethyl acetate
(250 nm). The| ggparat d ani cs we dried gyfg anhydr gus MyS04 and 5
concentrated pnder reflu¢ed pressur he cryde produFt pui figd via dyum
pressure |iqujd. chrojmat nmet hyllene chl of i 45
met hanol / methyl ene cplorfde [fol | owed by a 1:10: 90 NH40H nef hanol /

nmet hyl ene chl p++de—s®e tH--of—as—he—selvent ystemto-gtve—3—2—g—16—36%
yi el d) of 5t hel 1981 e cpnpoun colorless oifl11TLC: [Rf=0~14 (1:10:90
NH4AO0OH met hano / net hyl gne chﬂg?iqu . (CDC13) eqt

tructure. C | N nethy|-(S)-p{peri dilne-1, ilcar boxyl|i c CI 1-(tert-bu
ester)-3-((pyfidin-3-yl)propyP 15 gnmide."N|{N N~O Q O T4 a soluti
(S)-piperidine-1,2 difay ic acidY-wert-lbutyl estler (2.28 g, 1)

i n nmet hyl ene [chl ori de| (30 was add EDC|(2.0 g) 1191.71, 20 10.14 1)

MyS04 and co centraie
purified via [mediump

ind*Pronftep B (11 8 d 59 ) _The nixture¥was
i€ tenperature for 34 1wurs.| Th | uti on was
hiy| j€¥and a satyrated sdl uti o i
h N RGS |were drilede owver
educed pﬁessPre. The drude+sproduct
essure Piquid chY qgraphy using a gradi ent., oIvenF

113

This invention includes all optical and racemic

isomers of the compounds of formulae I through IV, as well as

10

pharmaceutically acceptable derivatives thereof.



_ 98 _ systemof 1:99 nethanol /nethyl ene chloride follower by 5:95
nmet hanol / nmet hyl ene chloride solution to give 1.2 g (330 yield) of the
. title compound as a colorless oil. TLC 'Rf=0.28 (5:95 nmethanol/ nethyl ene
chloride), (1H 5 NWMR (CDC1l3) consistent with structure. D
(S)-.pi peridine-2-carboxylic acid-((Nnmethyl)3-Ipyridin-3-yl)propyl) am de.
tHs N.NNH O 110 To the conpound froanbgp_C (1.2 g, 3.3 mol) 10 in
nmet hyl ene chl oride (20nl,) was added trifluoroacetic acrd (10 m, 130
mmol ). The m xture was al] owed tao st.ir h Let erpature. The
sol ution was concentratedR ﬁ&&iﬂcreé%dc?é‘&%’r ggéﬁ?’gg%’égg%gggg&%é régi due
was taken up ngedthnteiacatatior 2@ yiphaandc2Ntisald@HaEcseptkple Fhat,
separated organi cs were, dried over,.anhydr.ous S n nt rat ed under
reduced presstt e THEF SRR Sodict \ﬁg‘:s BT Flgggg\?iog gé%lggr%nsbrégsgre l'i qui d
chr omat ogr aphyomssurgd & fyrdi eninveoinient ogy shgmoahed: @dmpethdnwhigbt hyl ene

hl oride foll d by .1:.10:9Q .20 NHgOH. net.h | /. et hyl | gride),: =0 Qi
850 g (950 yIRTUF BRI TP Aot 190 ta 48 SAPABasoPt, BTPEitiflo 1y
(1:10: 90 NHgOHt itidtanoldrreinddl rees 1gh| @r icdepopnHPE. tRiis én@Enminn, [ M - NVR
(CDC13) consi st er]Ct Wi tihC st ructe%

I 4 E,
N-(4-nit rbben@éﬁﬁeesalﬁ%lonzfms’(fo)r- é')%}lﬁ Egrel"r Pﬁé- 583588)%}?&(‘:2(2(1 by

aci d- (( N- met hydyraralpyadwlvi-t3yl ) propyl ) amide. NN Ni O=S=0 O NO2 To a

sol ution of the conmpound frqm.st D_(,2 . i e
chloride i15 m) was ﬁ&é&’ﬁlﬁl&gﬁ% s&gnégfgﬁBCEF??xB”I?ﬁé,%%&% ?’?
foll owedlby tfermaddid i{d) dothrdught ri@Veéneénesakf dnylectiioni de £800bagd 1. 42

mol ). The m e | to.stir i .t enpe u f 24 hours.
The sol ution S ’di%?’eogtl vﬁgi\gﬁ%zlgo l%ts é:tO%)t?fréggeggitelbgn éﬁéag‘ﬁ?aﬁéé sol ution
of sodi um bi camorestpprEE sive. TNerseparat elitbrgghi tbeweospdundd ovYer

anhydr ous 'Vgst%sa%azce%%%@} 1RLGd Sy e[sé&%g%?gtlpES%ﬁE?anIQetSr ude product
was purified Vila nmedi um pressure i quid chromat ography usrng a gradi ent

sol vent syst emmfourstshyhergdh @hrleokindenf sbl oeedribe mmd0ingrhanol / net hyl ene

chl ori de,gol utd t Y 6 3 el tRechit C ound as a

vol | owi S 2o e i cahed) (Sl ?’gf%g%é?ﬁéﬁ% ﬂ}‘ﬁg%’ﬁyﬁéﬁgbéhﬁgff)@@), [ 1H) - NMVR
(CDC13) consi%i/6fi33M apdWuGd/0g858), Sbe present compounds appear

N-(9-nl trobe nes f (Sl i gihpe- 2 oxy}LcC

aci d- (( N- et ﬁ)-s-(ﬁ’%? 2 |tﬂ'Q)§yt|y)S )6’ %6@?? BDRE- ?g{érgnsoﬁh% BYeSPRE N i o=s=0
ONH 5 A sol%{ @@Sﬁgﬂ@muﬁ@vﬁﬂéﬁﬂ§@§§1£ PP6SeRE, NOUBSNARDI ) I n et hyl

acetate (20 o WA § GAKSR NSk 2RISR R@EHGB%BHEep%BQa%_?OkHEwa_ 10~
pal | adi um on carbon“and hydrogenated for “24 hours under a slight positive

pressure28f MRAIRSYETIEATENDN G VRESIRLLYeFEBIAAG TOMBOHREAtrated in vacuo
and the crude product gl fnleQQeVthoweﬂl HEXPLEESULE théUtSmSHERIRt 9gr aphy
usi ng nmet hyl ene chloride foll owed hy 2:98 nethanol /.
this 1nvention may be initially assayed using several
cell culture assays known in the art. For example, the
compounds of this invention may be tested in a neurite
25 outgrowth assay using pheochromocytoma PCl2 cells as
described by Lyons et al., PNAS, %1, pp. 3181-3195
(1994). A similar assay may be carried out in SH-SY5Y
human neuroblastoma cells. Alternatively, the chick
dorsal root ganglia assay described in United States
30 patent 5,614,547 or in G. S. Hamilton et al., Bioorg.

Med. Chem. Lett., (1987) and references cited therein,

may be utilized.
The compounds of this invention may also be

assayed for nerve growth actavity in vivo using a mouse



met hyl ene chloride followed by 0.5:5:95 NHqOH net hanol / net hyl ene chl ori de
solution as the solvent systemto give 15 60 ng (913 yield) of the title
conpound as a yellowi sh oil. TLC. Rf=0.20 (5:95 net hanol / et hyl ene
chloride), HPLC: Rt= 7.25 mn, [1H -NWR (CDC13) consistent with structure.
EXAMPLE 9 20 -
(S)-(N- Met hyl)-2-(Met hyl - (4- Am no- Benzenesul fani | am do) ) 3- Phenyl - N- (4- (Pyri
din-3-Y1)-1(3-(Pyridin-3yl)Propyl) Butyl) ﬁﬁobionanide The synt hesi s of

(S)-(N-nethyl)-2-(nmethyl -(9am no- benzenesul fani | ani do) ) - 3- phenyl - 9- (pyri
di n-3 25 yl)-mo@dsl(pyrParkinyerPeofyFFabet y¥) BroﬁFSﬁgﬁFdégi §Tset yé&&eh
bel ow. - 5Inafy . (Bcdd: §8hMeyBxl b4;2pﬁ. 2019-23 (1997), United

(met hyl -2tert - 3- phen

no | -N-(9(pyridin-3-yl)-1-(3-(pyri
di n-3-yl) prop§F#basyPFtERBpP o aﬁ?aé%l Brh¢€i¥P§lPSC§§Fﬂ1€ﬁé)E%R%?bca
sol ution of Bggz{d Mehby!iRhenykal anine (1.42 g, 5.1 nmol) in nethylene
chloride (10 m) was added EDC (0.98 g, 191.71 .1 Mo follomed,gé t he

5.1 |
10 additién of N—nethyIAQquﬁ?§€3tEy?PB§F?IQEHEﬁP}WﬁﬁFne%PE.?nﬁ?nié.

nmol ). The MM Xiyyeq¥ascanpO¥eeibsStbkpals 2R enkohgbligaabYr 8nH0b£24 hours.
The solution was diluted with 100 nl ethél acetate and_a saturated sol Ltion
of sodi um bi cEPFBRAEe (I 50tRFUINNAT¥L Rt RIPRETHREERFES2MYe dried over

anhydrous MySQAcapdaspacestrated upderergdugedtpeessmnp8sithensrydetpigduct
was purified via mediumpressure_|iquid chromatography using 2: 9B

met hanol / met hyPERRT AR R T ¥l QBRULRBRAIt §OFi 3E™ORDSHHRLLOR (P ef dFaBlathe

title conqpound; ag, a sRhLhAESScObhl dbkpo2rRBnd) 51 (5:95 methanol /
nmet hyl ene chlorldeﬁ, [éﬁghgﬁgé(CIKHS) consi stent- with structure. - 52 B

(2S) - N- Vet hyl - 2- met hyl TSN MEF UL pyAGERREER1E -92Y S /F i &BR- 3-yI - pro

pyl) - butyl] prophssanssec £-8nys H3kodhNion are utilized in these
compositions, those salts are preferably derived from
inorganic or organic acids and bases. Included among

15 such acid salts are the following: acetate, adipate,
alginate, aspartate, benzoate, benzenesulfonate,
bisulfate, butyrate, citrate, camphorate, camph-
orsulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate,

20 glucoheptanocate, glycerocphosphate, glycolate,
hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, malonate, methanesulfonate, 2~naphtha-
lenesulfonate, nicotinate, nitrate, oxalate, palmoate,

25 pectinate, persulfate, 3-phenylpropionate, phosphate,
picrate, pivalate, propionate, salicylate, succinate,
sulfate, tartrate, thiocyanate, tosylate and undecanoate.
Other acids, such as oxalic, while not in themselves
pharmaceutically acceptable, may be employed in the

30 preparation of salts useful as intermediates in obtaining
the compounds of the invention and their pharmaceutically
acceptable acid addition salts.

Base salts include ammonium salts, alkali

metal salts, such as sodium and potassium salts, alkaline



H O ~N To the conpound of step A (5.0 g, 9.2 mmol) in 5 nethylene chloride
(20 M) was added trifluoroacetic acid (20 m, 260 mmol). The m xture was
-allowed to stir 3 hours at anbient tenperature. The sol ution was
concentrat ed under reduced pressure to dryness. The residue was taken up in
ethyl acetate (200 m) and a saturated solution of sodium 10
bi carbonate(100 m ). The separated organ|$% were dried over anhydrous MyS04
and concentrated under reduced pressure €@ crude product was purified via

medi um pressure | |qui hr o togra em of

1: 99 et hanol P2k hVFgﬁ EEPT dBuER W‘“g %gé %H%%rgér)\% ‘%ﬁ] %ﬁ/ %hyl ene
chloride foll @Wﬁ:dsbwiihleraﬁnmﬂ:ﬂmﬂémx hmah/amtdmmmmar@g)eto gi ve
3.12 g (76s yie of, t ound as rIe =0. 38
(1:10: 90 Nmoﬁhg%haﬁaﬁfﬁw;’nybeﬁgugﬁ Jo’??'deﬁ‘ng Pﬁollcg tsh9 #}1 - NVR
(CDC13) consi stient ayi bbgshitel ulgsine; & & (€194 4Ikyﬁmbybp125 (nethy
(9ni trobenzenesul f ani | am do~)) - 3- phenyl - N- (4(pyr!ldi n-3-yl)-1-(3-(pyridin-3-
yl ) propyl )Butyl) propi oRaapdethe|baBT-m trpgerxapntadming IBPWRD 98 a

sol ution of tggegea@eyﬂd g& éi‘éﬂ &&ﬂf §g&nt53 £ nmar |af‘llf% A eneechl ori de

(20 M) was a triethylam ne (5. , 101.109. . follomed by the
addi ti on of 9SWFbrebeRgd E%ul?bh¥lch$%ﬁ?!ﬁy(%PQJEPtYQ7°4%ﬁﬂB ©The m xture

was al | owed tBréMaeat aREPLsAl ateNPRI ARG E 4105 s AdediOUnifcn THe &méﬁmn was
diluted with 150 ethyl acetate and washed with water (50 m)._ The

separ at ed orgéh?E%Y&erélﬁFFﬁh 2merd %@WM%r%Rkﬁ@&ﬁ§I1%ﬁﬂﬁc&ﬂﬁ%ﬂnq%&%ﬁﬁﬁnder

reduced pressihen IBede&yﬂe PEQEVE! M@Si Pr TRl i ipdidndyessdire iquid
chromat ography using a gradi ent sol vent syst em of met hyl ene chlori de

fol | owed by 1PDOMpEERaAde/ hedhgeenca et byl dalidiasi owqu af \REMZYA5 3pd 833
yi el d) of theplﬁéﬁé@h%@”ﬁ?b’ﬂﬁdé@ @naeé&mwh Hdterldr RAIEEALHR B

nmet hanol / net hyl ene 20 chlorid [ 1H] - NMR (CDC13) consistent with
structure. dispgrsiple products are thereby obtained.
(S) - (N-net hyl ) - 2- (met hytnd %@ﬁﬁd\mmqsltﬂefdamd aiRed haRs MrdO- (pyri

N
A3 ) ok Crpuid oSl JPLOR ) Bt PRt Qe g Legmgund 9). N A

appending appropriate functionalities to enhance
selective biological properties. Such modifications are
known in the art and include those which increase
biological penetration into a given biological system
20 (e.g., blood, lymphatic system, central nervous system),
increase oral availability, increase solubility to allow
administration by injection, alter metabolism and alter
rate of excretion.
Pharmaceutically acceptable carriers that may
25 Dbe used 1n these pharmaceutical compositions include, but
are not limited to, ion exchangers, alumina, aluminum

stearate, lecithin, self-emulsifying drug delivery

systems (SEDDS) such as da-tocopherol, polyethyleneglycol
1000 succinate, or TPGS, surfactants used in

30 pharmaceutical dosage forms such as Tweens or other
similar polymeric delivery matrices, serum proteins, such
as human serum albumin, gelatin, buffer substances such
as phosphates, glycine, sorbic acid, potassium sorbate,

partial glyceride mixtures of saturated vegetable fatty



Il I ~N5 NHZ A solution of the conpound of step C (1.75 g, 2.78 mol) in
ethyl acetate (50 m) was treated under anbient tenperature with 1.0 g of
. 10$ pal | adi um on carbon and hydrogenated for 29 hours under a slight
positive 1C pressure of hydrogen. The mixture was filtered and concentr ated
in vacuo and the crude product purified via nmedium pressure |iquid -
chromat ogr aphy usi ng net hyl ene chl ori de fgggomed by 1:99 net hanol / net hyl ene
chloride followed by 3:97 nethanol / met hyl chloride solution as 15 the

solvent systemto give 0.79 (97~ yjeld) of the title conpound. as a
yel | owi sh™ oi |2c¥Eey ‘F@E@?%Sﬁﬁo%oem lraé%ﬁrﬁavno‘f‘}c%%y?n‘gﬂ‘%a’i%%ri de) .

HPLC RU= 7. 97, DEBte] 1id s Ot GRRHR) gEONSASESHK L Y 1S4 § $iDtmir ey dTthgen
synt hesi s of other conpounds of thls,%% i nvention |nclﬁﬂlqg those. |isted
in Table 1 abPRRSPRAYR beSCHIRER &% Foni i aHes syrRhtRtdesc @ set
forth in Exarmégﬁeéilﬁnuﬁiﬂﬂiﬁﬂ@é‘@@fiﬁﬁﬂﬁ%@ﬁﬁﬁrﬁd@id@ﬁ@, weblykaewnein the
art. EXAMPLE 5 (S)-Piperidi ne-2-Carboxylic Acid,. (4-PyridYl nmethvl) Am de,
GCtrate S8t amkdsyptPacetFPeyIbyeRttif rPeElZi'caqlb’é&’ﬁ i2cxd, -
aci d- 1- (tert -4 yh1 Osd-B5d s (dupt b ptdudn Aiiec Sid raecsal t (conpound
1) is set forth below. A (S)-piperidine-1,2-dicarboxylic acid-1-(tertbutyl
est er) - 2- (4- BR 1 ¥ T e eRA ) I BYF e ' FPALYM GRF RGN Y vk WPt B met hod
described in &x Byllat &9 twaked ,S)pdl peit i d¥ee-lo A b 636 syl ée-block
acid-1-(tertbut ester) (2.0 8.72 mml) and 4-(am nonefh I% ridine
(3.18 g, 29.ﬁ°ﬁh%¢5smeg°3c¥ﬁﬁ}b\91%‘bet%lb?°ﬂs FI27 %3k el o‘iY%JrO%? Td’%s
(1H - NWR, (CDGI3)y, € | St ' r re.. B s e e
(S)-Pi pe%i()di ne-%lz c%r]ﬁ%xyﬁquc' ;gc’}%ﬂ'?’&%ﬁf?a% %rr'fgt'h?f) RemaSANY MRegtied

Fol | owi ng t hedemet Veoith wé's Esazaipl & 1hyquarxyad, k(1920 queert idise - Incardiong/| i ¢

Gave 0.4 g (U503 h)ROH IR ) OO LY - 1R TEEL3) cons st ent
With structurgiubilized derivatives may also be advantageously used
to enhance delivery of compounds of the compounds of this
15 invention.

According to another embodiment, the
pharmaceutical compositions of this invention
addationally comprise a neurotrophic factor. The term
“neurotrophic factor”, as used herein, refers to

20 compounds which are capable of stimulating growth or
proliferation of nervous tissue. As used in this
application, the term “neurotrophic factor” excludes the
compounds described herein.

Numerous neurotrophic factors have been

25 identified in the art and any of those factors may be

utilized in the compositions of this invention. These



- 56 C (S)-Piperidine-2-Carboxylic acid, (4Pyridylnethyl) Amde, Ctrate
Salt 02HN ~H2 N~ HOCGCOZH H O ~H2 CO02H 109 A solution of the am ne (107
ng, 0.48 mml) frompart B and citric acid (94 ng) 0.48 mmol) in 5 absolute
et hanol was warnmed to 60C until dissolved. The solution was concentrated in
vacuo and the residue was dissolved in absolute ethanol and concentrated in
vacuo to give a foam [1H -NWR (CDCl13)-censistent with structure. 10
EXAMPLE 6 (Sl -Piperidine-2-Carboxylic Acid, (4-Pvridylmethvl) Am des

Gtrate Salt {Jh%%%??ﬁ% %Ee}o@ 1 Epga di Ber 1,261 af boxwk tea to,

acid-1-(tert yridy fnmeth hyl) amde, citrate salt is set
forth bel ow. nerveSprpwsdr :Ear:ﬁerl(lzGai ca%’b%bk%r-l—ﬁlcg’é%‘r’ﬁb 1feepE~(IGF-1)

ester) 2 (5 iyd dYLTRivll agldlestbsladkslNeD Bucn -2 57g168Llpui ng the

met hod described in anpl e pi peri di ne-1, 2-di carboxylic

aci d- 1- (t er ~lmgtigh cegngr pa§zcofggrabnsm9w%df@cz%¥n heRBEheNG BYET di ne
(3.18 g, %CD%%?%QEELV@@ )COBYSEh?gtlﬁeﬁlgbﬂ &§§WQ§5fé@t9}soﬁP§GPQUCt

(1H] - NMR consi st ent structure:
(S) - Pi peri di hsa2ncaebéxpri BeBEPEroPBI rfaGtaet h@lPl)TF)Am eelipry N ~NNHO

10 Fol | owi ng pfhe aRLRAd Ok, EXZPR! eclTrPard1 Bl cell 1 derive
(S) pi peridi ne- ? 5 dlgargoxg l'ic ac?d 1- (teét but@? est%??-zfg pyrldylnethyl)

am de~(1. 0 gRe8roBrARBEF §agkoDn. LEDNFY 8 REYFREE9PRENThe (NTTRYL conpound.
Eé?]ngsrng%%§%OEQBEh§Ee?ZSQg$g §p5E§£#%e?%%f%£ighivE%ﬂPo%??rate Salt HN
~ NNHI described in WO 97/36869, WO 96/41603, WO 97/16190, WO
96/40633, WO 97/18828, WO 96/40140 or WO 98/13355. The
most preferred neurotrophic factor in the compositions of
this invention is NGF.
The compositions of the present invention may
15 be administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally
or via an implanted reservoir. The term “parenteral” as
used herein includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial,
20 intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.
Preferably, the compositions are administered orally,
intraperitoneally or intravenously.
The pharmaceutical compositions of this
25 invention may contain any conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants or
vehicles. 1In some cases, the pH of the formulation may
be adjusted with pharmaceutically acceptable acids, bases
or buffers to enhance the stability of the formulated
30 compound or its delivery form.
Sterile injectable forms of the compositions of
this invention may be agueous or oleaginous suspension.
These suspensions may be formulated according to

techniques known in the art using suitable dispersing or



02HH2 ' HO-CGCO2H i H2 CO2H 103 A solution of the amne (111 ng, 0.51
nmml) in part B and citric acid (97 ng, 0.51 nmol) was warnmed to 60C 20
until dissolved. The solution was concentrated in vacuo and the residue was
di ssol ved in absol ute ethanol and concentrated in vacuo to give a foan1

[ 1H]-- NMR ( CDC13) - 58 consistent with structure. EXAVPLE 7
(S)-Piperidine-2-Carboxylic Acid-2 ~(N Metfwl)-2-Pvridylethvl) Am de.
Citrate Salt ~H3 NN H O c~02H CH2 HO CT -CO2H H2 CO2H Fol | owi ng t he net hod

descri bed in-WEXﬁ""P’L%"}ge’p&rta pro@f{ﬂ&ﬁ{ c%e)}rgs carfoxydt graed d-2- ((N

met hyl ) - 2pyri an1de part B) was converted
to a citrate iajdctdiif -IMRDACDGLS) mnsalﬁcerheva tst@xl@tyrmecg@é@bE B

Grate salt AN Y WeRE o 2 10kt HHET AT b fowi ng
t he procedur eactsgotraties dinlveranpie hlypst, for example as a solution
5 in 1,3-butanediol. 2Among the acceptable. vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. 1In
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, any

10 Dbland fixed oil may be employed including synthetic mecne-
or di-glycerides. Fatty acids, such as oleic acid and
its glyceride derivatives are usefui in the preparation
of injectables, as are natural pharmaceutically-
acceptable o0ils, such as clive o0il or castor oil,

15 especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain
alcohol diluent or dispersant, such as Ph. Helv or
similar alcohol.

The pharmaceutical compositions of this

20 invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, aqueous suspensions or solutions. In
the case of tablets for oral use, carriers which are
commonly used include lactose, corn starch, dicalcium

25 phosphate and microcrystalline cellulose (Avicel).
Lubricating agents, such as magnesium stearate and talc,
are also typically added. For oral administration in a
capsule form, useful diluents include lactose, dried corn
starch and TPGS, as well as the other diluents used in

30 tablets. For oral administration in a soft gelatin
capsule form (filled with either a suspension or =z
solution of a compound of this invention), useful
diluents include PEG400, TPGS, propylene glycol,

Labrasol, Gelucire, Transcutol, PVP and potassium



C, S)-piperidine-2-carboxylic acid-((Nnethyl)-3(pyridin-3-yl)propyl) am de
(product from Exanple 3, part D) was converted to a citrate salt. [1H -NWR
. (CDC13) consistent with structure. - 59 L'YaMpT.F 45,0
(S)-Piperidine-2-Carboxylic Acid, (1 7-di-pyridin-3-vl)heptan-4-yl) ester.
Fumarate Salt A (S)-Piperidine-1,2-Dicarboxylic Acid-1-(TertButyl

ester)-2-(1,7-di-pyridin-3-y|)heptan4-y|_)3 ster . \ 0o~NJ OOi N A
solution of (1,7-di-pyridin-3-yl)heptan-4-of (~.8 g, 2a_.41 mmol) in TuF

(30 M) was added to (S)piperidine-1,2 dicarboxylic achﬁlfgtert-butyl

ester) (5.0 g2coBat®: 8N AAPEOHE CHSPEYSISRS53 T B IRAGT §e§ulomed to

stir for 18 ho@d1¥woraHe e aleligigrEde eheadki ebmpanedi Witbdewul B2 EVRYI

acetate (200 nu% and washed with water. Thg organi.c_| ayer. was grged over
3t “By R

MySO4, conce 2R SR SPEAI RN @I5GEEr | 84 By 2RedPEMBr £85ur B i d
chromat ogr aphye usiltGel: B30 meidhageobiart hytenaeshiedi deeasatihe sol vent

systgnltoégiye 2.0 20%5”%%I%é %% Ege tht!e conEougd.Cngg-NNR QCEC13)
consi st ent wittFed a@d/or. 1davogingspng/ 8L, FATREIDICAPEBLS| PeYALEd,
(1, 7-di pyri digadeqgl ) heptan-4-yl) ester ONII H O ~N~- N Foll ow ng the
o0 of DX o L PRk B RORIL, DL O B € S PR e FiBedl & OO
structure. the game (BEREhI) ok ma$) bBi pamtdiBee2efaiROX)EI Eofi 81
(L 7-dipyridin 3 M dReRt AN (Y b 88! Chunhs s UIRISLe Sllce can be
10 prepared by mixing the agent with a suitable non-
irritating excipient which is solid at room temperature
but ligquid at rectal temperature and therefore will melt
1n the rectum to release the drug. Such materials
include cocoa butter, beeswax, gelatin, glycerin and
15 polyethylene glycols.

The pharmaceutical compositions of this
invention may also be administered topically, especially
when the target of treatment includes areas or organs
readily accessible by topical application, including

20 daseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily
prepared for each of these areas or organs.

Topical application for the lower intestinal
tract can be effected in a rectal suppository formulation

25 (see above) or in a suitable enema formulation.
Topically-transdermal patches may also be used.

For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment
containing the active component suspended or dissolved in

30 one or more carriers. Carriers for topical
administration of the compounds of this invention
include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol,

polyoxyethylene, polyoxypropylene compound, emulsifying



N~ HOOHOON. OOHN 2 102 10 Foll owi ng the procedure in Exanple 6,
part C, the amine in exanple 9, part B may be converted to the title
conmpound using 1 equivalent of the amine and two equival ents of fumaric
acid. [1H -NWR (CDC13) consistent with structure. - 61 EXAWPLE 10
(S)-.1- Met hyl - Pi peri di ne-2-Carboxylic Acid, (1,7-dipyridin-3-yl)heptan--4-yl)
ester ~ON "' CHg O~NO N 111 5 A nixturg of the amne (300 ng, 0.79 mmol)
from Exanple 9, part H and par af or nal dehy & (500 ng) in nethanol (15 m)

was added to Na(CN)BH3 (500 ng). The mixture was stirred for. 65 h at room
t enper at ure. YP¥e &AL a\ﬁé;g%c&?c?é’r}t SHEEE BLE v &S arft SR up in 2N

aqueous NaOH g 110, exldorelsadmvH i rehdide , akelAtie: (kRDRfadteThe organic | ayer
was dried over MyS04 concentrated in vacuo and purified b nedi%y1pressure
liquid chr onmBtlSEERGY Ufdivng th ey PAFTERCeIS et SR oS g@h e

nmet hanol / net FWrane atkidoninde felitpaed hyt@od 20T MMd R areidianiald ngidyl ene
chloride to give 230 ggE}S 74~1yi%¥%? of the title compound as a cl ear

0i | . [ 1H 2 NVRCEEBEL SPTEGRE; eg pcCdsSeived gl GBEND FOTE
(S)-1-(2- Met ylapimaRieh-iRianefi Gidteptabaeb @i rACi d,suitable carriers

1,7-di=pyrid&%h%h%gZh%%%ag}é-%%% %%%Sgeg k%,oﬁgﬂg¥;i~gﬁﬁ,l%%gbggan
monostearate, polysorbate 60, cetyl esters, wai, cetyl
alcohol, 2-octyldodecanocl, benzyl alcohol and water.

10 For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative such as

15  Dbenzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

The pharmaceuﬁical compositions of this
invention may also be administered by nasal aerosol or

20 inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical
formulation and may be prepared as solutions in saline,
employing benzyl alcohel or other suitable preservatives,
absorption promoters to enhance bioavailability,

25 fluorocarbons, and/or other conventional solubilizing or
dispersing agents.

The amount of both, the compound and the
neurotrophic factor (in those compositions which comprise
a neurotrophic factor) that may be combined with the

30 carrier materials to produce a single dosage form will
vary depending upon the host treated, the particular mode
of administration. Preferably, the compositions of this
invention should be formulated so that a dosage of

between 0.01 - 10 mg/kg body weight/day of a compound of



5 Followi ng the nethod described in Exanple 10, m xture of the am ne (300
ng, 0.79 nmmol) from Exanple 9, part B and 2-net hyl propi onal dehyde (1.6 g,
22.0 mmol) in nethanol (15 m) was added to Na(CN)BH3 (500 ng). The m xture
was stirred for 65 h at roomtenperature. The reaction was 10 concentrated
in vacuo and taken up in 2N aqueous NaOH (20 m ) and extracted wth ethyl
acetate (150nl). The organic | ayer was drigd _over MyS04, concentrated in
vacuo and purified by medium pressure |iquid chromat ography using a

gradi ent solvent systemof 2:98 .net ./ en I r'(}%f 1,0 15 by
0. 5.5 95 NHAOHM TRt HAYGT Y et AR cﬁ%gﬁl&geetgo%gi v&of o?’rﬁ;e 18&1%'2?%%)9 of
the title conpesuge ass cbetivesan 11 - IH migyRg( EOCY3 wedghsi/siaent with
structure. - 63 EXANPLE.L2 : :

(S)-1- (Pyri di n-4-yl met Wy ;:t-hﬁspeeﬁ"&}pr?és-l’é} RPboRy P CREpgLse @

(1, 7-di - pyri dieuydogiept areckon,) tEstterfadtOrn and) the] cmpoungs| o~ 113
Fol | ow ng.t he_.net hqd. descr.i hed i |  JNXE QL f e 1 (300 ny,
0.79 nmol f&ohnﬁigan%pﬁngtlﬁn paaC?tt %’nan tg‘f?aﬁ' i net)éa%tggﬁglllgtéﬁyggqtrgsg g, 4.67

mmol ) in et hanmdrduwith ) peesy edd ek uro dsge@srBil3 ofi500 Thgr e {Tre , mtkeur e was
10 stirred faor 65ng1_oaft

[ e r re. The r ti eptrated in
vacuo and taﬁg%“hp im éﬁﬁggﬁéﬁggsﬁggﬁC?56 Eﬁ)sgﬁ gkﬁpggﬁégg%gtﬁaé?hyl
acetate (1508 .1eHw Wraganihald aesnuives dn ed ronetheys8py, utondenngat ed in
vacuo and purif.i e L ' pressuwre.l i gui r.onat qgr usicng a

gradi ent 15 sooril e%th s“yrgacegr%%g" 2?@8%}% gng#)%r?g?ﬁ%ggng g%?%%iedé'ff ol | owed by
0. 5: 5: 951 NH4Gid/ovetelmariol O Inet Ryl enge’ koh bodydeetighgi/ve y70 fnghe19% yi el d) of the

title conpouggﬂ¥%{%éaﬁ¥y fgétoﬂ45@5%@Ra9999%§ke§%@§iStent Wi th structure.

- 64 EXAMPL
(S) - (N- Met hyl ) - 2- ( Met hylitarsibeaild3-2Risenidle- NndeERyoodi thaty k~epRelific

02 H 2 107 EEAIDS TRE Mot Hod WAREP! oA FLTERaNS S ber pRaF gt O
(N-met hyl) - 22 mstepencampes) & Iaghienyl o feztofpyr idcaugynyethyl )
T T IhD NS CCBcTs o St SR il oot RoBaBYeH, Sipbpads ' bo8YS
(2S) - N- Met hy w2 ghdt hydensingd- asdddy| sER4- gyeitdi #i8eypi1- (3- pyri di n- 3-vyl
administration, rate of excretion, drug combination, and
the judgment of the treating physician and the severity
of the particular disease being treated. The amount of
20 active ingredients will also depend upon the particular
compound and neurotrophic factor in the composition.
According to another embodiment, this invention
provides methods for stimulating neﬁrlte outgrowth and
nerve growth and for preventing neurodegeneration. 1In
25 one aspect of this embodiment, the method is used to
stimulate neurite outgrowth and nerve growth and prevent
neurodegeneration in a patient and 1s achieved by
administering to the patient a pharmaceutically
acceptable composition comprising any of the compounds of
30 this invention and a pharmaceutically acceptable carrier.
The amount of compound utilized in these methods is
between about 0.01 and 10 mg/kg body weight/day.
This method may be used to treat nerve damage

and prevent neurodegeneration caused by a wide variety of



propvl)-butyll-propionamde, Citrate Salt H3C~ N H 02H ~H2 ' HO C CO2H ~H2
CO2H 109 15 Foll ow ng the nethod described in Exanple 6, part C

(2S) - N Met hyl - 2- net hyl am no- 3- phenyl - N-[ 4- pyri di n-3yl -1-(3-pyridin-3-yl-pro
pyl)-butyl]-propi onam de (product in - 65 ..y Exanple 4, part B) was
converted to a citrate salt. [1H -NWR (CDC13) consistent with structure.
EXAMPLE 15 Rotanase Inhibition Assav 5 Lngibltion of FKBP enzyne activity
was determ ned in the PPlase assay descri 8d7in S. T. Park et al., J. Biol.
Chem, 267, pp. 3316-24 (1992), .the_disclosyre of .which is, herein
incorporateddﬁﬁePéFErQHcg.Y?HFgli§r3u@ﬁ§nntEbﬁgﬁn&BEngﬁ’aggéyaﬁﬁ #Ritch
FKBP cat al yzesmihedcks,t erigansna® hearelyzali gbosbopheregeBio bond in the
pepti de substrate Suc-AIaakﬁu-Prg-Phe-gNA The trans.for&g bﬁé not the cis
form is cl eRGEBPEIBE cREADL FypetAY  TREZPEPEELR PRRYHRA MHSCHOATt ored by
absor bance aby408opRYy, GauBoleypayarol eprageessiver pusapildraadrbbeyef or e
cis-to-trans 1sonerization.js ratel5.limting..Each_reaction m x_consisted
of C0. 1 MO BEORTFEFLOpHBR1REx: SHRRPERER MUBCLFR) SE5OPPHr oPRRE G BN t o
10 uM of conpapadree be peshefsddl ihedrtebde@SOiskhsyndxbmeeswas i ncubat ed
at 15C for 5 m nutes and thgn reactk n maa.zo initia%gd bx.addi%&og of
chynntrypsincﬁiﬁbcﬂglﬁPo?PH PSLBnCRAEFREI BhFOLABT P ol FBREGCLC cutle

spect rophot ogettiGatiynf eyn8romey] eperIphatal eachiropayhli egy washlagl . None

of the conpounds of this jnvention denponstrated a Ki of |ess .than 10 uM as
denDnstra?gdtpﬂs?hEaPEBPebBe%SRF' dapggne, ticks, or porphyria, Sther

10 peripheral myelin discorders, Alzheimer's disease,
Gulla:n-Barre syndrome, Parkinson’'s disease and other
Parkinsonian disorders, ALS, multiple sclerosis, other
central myelin disorders, stroke and ischemia associated
with stroke, neural paropathy, other neural degenerative

15 diseases, motor neuron diseases, sciatic crush,
neuropathy associated with diabetes, spinal cord
injuries, facial nerve crush and other trauma,
chemotherapy- and other medication-induced neuropathies
and Huntington’s disease.

20 In another aspect of this embodiment, the
method is used to stimulate nerve growth ex vivo. For
this aspect, the compounds or compositions described
above can be applied directly to the nerve cells in
culture. This aspect of the invention is useful for ex

25 vivo nerve regeneration.

According to an alternate embodiment, the
method of stimulating neurite outgrowth or preventing
neurodegeneration comprises the additional step of
treating a patient or ex vivo nerve cells in culture with

30 a neurotrophic factor, such as those contained in the
compositions of this invention described above. This
embodiment includes administering the compound and the
neurotrophic agent in a single dosage form or in
separate, multiple dosage forms when they are to be



Table 9. Rotamase Inhibition. Conpound ~Rotamaso Inhibf~ian (Ki) (nM
Cvnpaund ~Rot' amasa ini~l bition ~Ki)

nM Z550. 000106>SD, Cn. ' ' J3>50, 000107>25, 00014~L~. vr-i 1~B>~3, G : : 8>S0, 000110>
25,000 !l E>SC. ~L111>50, 0@0. .-
101>50, 00011z>50, 000103>50, 0001133D, 000i 04>50, 000 EXAMPLE 16 MDR i

Sensi tization Assay To denonstrate that _the conpounds according to this

i nvention do not possess MDR reversal activity, cell lines which are known

asi st ance. 1 CUBPINSHD AR “GBERyE At no L ISABUNDRCDR 3t FLEBIVFEE col

| i nes. L1210uNDRG 2381, archeyl 28@ beusdmipikearadcebhsurrantdiieed with the

pHaNVDRI / A retrqvi .canrying 1 g cri be Past et al.,
Proc. Natl. (§§f8§§§#v§6§£?98§?tggg ﬁggg?ﬁﬂgﬁ ?@gg)Q gﬂgyflgiog . 06

mul tidrug 15 aregirstrant [ine is a cell line that has been drug-selected by
cul turi ngetransfect ed %%'F?d%? PnQP £R! v%@%f&hcag§ rﬂﬁ@a*$$9%§%”c huran
pronyl eocytic | eukem a Ce ne1s a nultidrug resistant ce I ne derived
from HL60 drcrgselrsi move gadént andeskroody theetel bawingi @serBRLEAQ2RE

concentratio of: MiRcri sti i ygg%. =dr Lstance
rever sal assg§§ ﬁgfé%éonghcggaugé %?a#%éép¥ X Ogﬁ%%r?é§aglgg?%ﬁ§%§mell
mcrotiter pleatesoand léxsdsehdgvehprrposeg7oniy andoacenmett tonbeange of

doxor ubi cin - 1Q ~a7 Lpthe.pr : S npounds of
this inventig%gfgy%édDQES}lgag?ﬂi.gﬁlgr gsgﬁffﬁﬁ g@ %@g§$| %§9fn U Gernmann
et al., Adti Ceaegerd PBegdeds8, pp. 125-190 (1997). 5 After culture for 3
days) the viability of cells was quantitated using XTT dye to assess
gg;ogggndziSélffncgagngkeeehnhat;ahr,mdgnéﬂn%nﬂésoﬁ@ﬁ?@ds4ﬁlﬁﬁR)pp-l A
- : . et er m nati.ons e e inreplic at |east 4.
Resul ts meresﬁéféfﬁiﬁgaeb§efﬁr SHpQFigﬁh %ﬁgtﬂ% ¢ fﬁ%%?%gggogégicin al one
to the | C50 taemdexdr shicits zreoppponted Aln MR tatper wasl Tabsul ated (1 C50
Dox/ 1 C50 Dox [.nhi_bi to nd the_integer value used for copparison of
conpound pot§ﬁ§F§§YEA§§a§§4§§Tngﬂﬁﬁ%ﬁﬁbgﬁg %%??ép%%£éfTﬁR?%r @by 15
pl ating &l | ghirbm3€ owelebhl GEet pekefophaiesn ad HewDiESBictdon DHs5® x 109
cells/well. The ¢ II% merg thenhexposed to various concentrations of
doxor ubi ci n léqHﬁStE g P2GRFT ARt he presence or absence of various

conmpounds of this invention at various concentrations (0.5, 1.0, 20 2.5,
5.0 or 10 uM as described in U CeraxalpeE al ., Anti-Cancer Drugs, 8, pp.

191- 155 (1997)., After cul turing.the celTs for 3.days, their viability was
quantit at ed d%i?ﬂ;ﬁﬂﬁ%égggﬁf?{;%iéﬁg&ﬂﬁﬁ%%gég%§%g§?§é§§ﬂ§?.éEaFEHEFhéﬁ
gRoehnbet_al.i sup;a)ig o0t g xEr | r the1IC50 for
oxor ubigin alone to .doxorubi ¢l n S_conpou n all assays
t he intr?%sic antiproli§5r§§|5e8%% cé 0 o&?c??@nac ki %F%)f??%P%éii

i nhi bitors wd§)abspededanardedatboxlb6/ a6 hd-2el [N-methyl) -2~
pyridylethyl) amide (compound 1) is set forth below.

A. (S)-Piperidine-1,2-Dicarboxylic Acid-1-(Tert-
Butyl ester)-2-((N Methyl)-2-Pyridinylethyl)
25 Amide.

(ch‘:H 3
N N
N \/U
O’L*o °©

P

To a solution of (S)-piperidine-1,2
dicarboxylic acid l-tert-butylester (5.0 g, 21.8 mmol) in
methylene chloride (50 ml) was added EDC (6.0 g, 191.71,



30 The results of these assays on several compounds of this invention are
depicted in the table below 35 Table 5. MDR Reversal Assay. - 68

« Conpound #CDR Ratia' Celt Ti naConpound ~hl DR Rati o' Cel |

tinel0. 6HL60I 11 nt1619. 9HL60" Jnt0. 7HL601VnTt1714. 6HL60I Vht . O eti Lf DV~ _
;180 EN~~l i Lo~ -

A" 46. 2HL60I Vnc1021. 2HL60Ni nc30. 4HL6DNm:193%E 7HLfi O "J~rtc~617. 7HL60Ni nc104
, 0. 6HL60ONi nc7 | 21. 9HL60~' | nnc1051fI L72 ~OvD™ JR

C. D68~8. 5HL60N, ng1061, 2HL801Vi n¢924. 3HL 601, Vi TO9H, . bO ~i rc109. 1HL60/ Vi n
clO80.4HL681\/5$102 mmol? l.“o?foweg by tq’he gdylga%ﬁ 9- 5‘ (9

'111. 7HL60r Vi netAQYarthS5OM pr 12271 61h&O0NE n€ 14,112 2Hw6O1 VnEli89Ri8ture
-i-1L6D."Vint1122 4HL50."' Vincl1419. OHL6DNi nc1132. 3HL60] Vi 75,L

ni ., ~wJnc MFEFaftbeWedstRd® bt cBhp ﬁ%%n%%’ﬂ?%’éﬁ%ﬁ% g§r2.§g~p¥wséxcept
for conmpounds 5, 6 and The Wb Tht \ef ewd s aéd Witk B0Asmtamthglseen from
these resylts, there does not_s tp be strong correl ation_ be

struct ure%anda‘ﬁﬁ)?{a{%t?%. ﬁ%‘?%rgg%ﬁh“coﬁ?ﬁ %%u‘?%%?)o%g?/%fem?g? %%\?ggare
the ability obyttiee conpdtich tof g2N Na0B tivei Tepl., 12he3twascathiebethe
conpound and the netabolismof the 10 conpound inside {h LI such,
conpounds wi t AN e 58T P HRETS et J('/\b%‘? ot %%£¥§E§§ae%g§§4
conpounds whi ghd | a6kse MR f & ehS@ér aCddYEdy PESHEEEAY tohéherpaeaneters of
this invention. EXAMPLE 17 15 Neurite Qutgrow h antiiati on In PC12 Cell
System In or d%??‘i"bc’ai‘r’%%tﬂ"iﬁd%%%ﬁ’ n R T?@%Lﬁ’bﬁ gcli@Pidity of
conpoundg odeséﬁi&ﬁéité@ré;mﬁ wEeRtd ofir ad enhesks 1 ¥&n UL P& Dk ho BSsayowas
carried out with -. 69 pheochronocyt oma PCl2 cells as'ggscrl bed b}/ Lyons
et al. 1 (19995Thanes? r&%wsél%%?ec}h%%m%? et HRWeF Aantl* 3% FRRhAROL

Dul becco’ s nogé i grefagtiel r 1@si s dn N9 éﬂ@@'?ﬂ@&% eds0® yiébhallOst
heat -i nacti vated horse serum 5~ heatinactjvated fetal_ bovine serum (FHS),

and 1$ gl ut andt®. THHES EIMROYRT 23 R PP X 5511045 pErC weRF=Pnd%6 wel |
| at ted, i | . and
bver ot Tt rea e E Y dhe ¥ lerty SRR, SEAPYORA RS, vat e

horse sedbm cpnd astedre; vith gtmcodrdNG- (Sigma) and varying concentrations
of the compounds of this invention (0.01 nt~. - 10000 nM. The background

control culture was. adn]'§)i_slgﬁgggig\ﬁg_zlpéa%xrr}i,lpé }ngzdgépne wi t hout

({(N Methyl)-2-Pyridylethyl) Amide.

EHs
N N N\
Lod |

106

To the compound of part A (3.8 g, 10.9 mmol) in

20 methylene chloride (25 ml) was added trifluorcacetic acid



15 conpound. Positive control cultures were adm nistered with high
concentration of NGF (50 ng/m ?. The cells were then incubated at 37C at 5~
C02 for 72 hours, fixed - with 3~ formal dehyde and nerve out grow h was
determ ned visually or. a scale of 0 to 9. 20 . The results are shown_in
the.table below. Table 6: Neurite Qutgrowth Activity of Conpounds of this

i nvention. Conpound0.01 nVD.1 ~1~~;1 nMLO,Q6i 10Q nM700 nMLOOOO
N611INDNJND3" 1' * 3" ' NC2NDNDND3"* 3"' 4" ND3N' RPND2" ' ~"' 4" A" ND4NDNDND3" 3" 4' NDSND
NeNG23™ 3" NDf i NDNDND4 .~ 2" 3" ND7N GZ'. 3. 3. NDSNDN " 2.3, NDoNnr ugN: - ~a 10
ND NO ND 3' di%ymlleff NB°&B-ND e @ix§“rﬁmﬁas-EE%%WQSnﬁauﬁghﬁ.81 nM 0. 1
nNM1 ntl! 10 haMrEORtt aimbidAA0 tepbéPBO(Gre6l TReNEoNDtNBEN3wasd' ND ND ND 3~ 3
4. 14NDNDND3'.2'4'ND15NBNDN%%‘3'3'D16NDNDND3'4'3£ -yD17NDNDND?‘3'4'
. f ~CL8NDNDNDSCRCE RBES B~ PRERBNARBRORDLBE S5 344 459 “3¥4*S303 fUD ND N~ G 0
0 t:D 104 90%eNRdhdIwds tPken up in ethyl acetate (200 ml) and water
106NDNDND§D1%§%aOZNDhD@RNDS'D ND10§NDNDNDO§0ND g9£;4té'g'2'4'3'110NDNDNDND3
'0'ND 1112, -(PR.ml) - _IRE agueous fayqo\pa 3P33C3PXDITSNDNDND 3" 4
~'fJD 13 3' 3Fddi'tidh 4T YD NBONDuAti+lOpB' 14-15 Wssagycdbeeedn triplicate for

each concentration tested. Indicated result_is_average,of e three
sanpl es. ot sePargReg ot SHils' S BYCHROEy ovép

anhydrous MgSO4 and concentrated under reduced pressure,.
The crude product was purified via medium pressure liguid
10 chromatography using a gradient solvent system of 1:88
methanol/methylene chloride followed by 1:10:90
NH4OH/methanol/methylene chloride to give 2.2 g (81%
yield) of the title compound as a colorless oil. TLC:
Rf=0.11 (1:10:90 NH4OH/methanol/methylene chloride),

15 HPLC: Rt= 5.22 min, [lH]-NMR (CDCl3) consistent with

structure.
C. N- (4-Nitrobenzenesulfonamido)-(S)-Piperidine-2-
Carboxylic Acid-2-( (N Methyl)-2-Pyridylethyl)
20 Amide.
s
N N
] |
0=8=0 0

NO >
To a solution of the compound of part B (200
mg, 0.81 mmol) in methylene chloride (5 ml) was added
triethylamine (2.0 ml, 101.19, 19.8 mmol} followed by the
25 addition of 4-nitrobenzenesulfonylchloride (260 mg, 1.22
mmol). The mixture was allowed to stir at ambient
temperature for 24 hours. The solution was diluted with

100 ml ethyl acetate and a saturated solution of sodium



- m ** Assay repeated twice, each time in triplicate. Indicated result is
average of the six sanples. *** Assay done in quadruplicate for each
concentration tested. Indicated result is average of the 5 three sanpl es.
The- conpounds of this invention as exenplified= by compounds 1 - 18, 101
and 103-113 caused a significant increase in neurite outgrowh over -
background control 10 cultures. Lack of nerve growth stinmulatory activity
(as indicated by the "0") at high conpound4®oncentrati ons of certain
conpounds is attributed to the toxic effects of those conpounds on the
cel | s at hi ghed caoomatteat (S6nsl ) Negdthiev sepegaltes pogacessowsdeldT uast e t he
result of only_1 i.ngle e Al i S each of 3
concentrati ong)ye%é%gzjl))iag\?g]st ﬁ&?dégﬁg‘tgu\#ﬁ%eﬁfe?&%g}oggdggn#ﬁgr‘% growt h
sthuIatory ag&b%?h&ﬁtn trihe E@Laeaﬁ&?ﬁuerWa@hbgrexmeﬁiﬁ&ﬁtmhﬁlM?peated.

O her conpounds of thig.invention w al so 20 .denonstrat.e_si gni,ficant
nerve growh EFFEEP&Foiﬁq%&ﬁ\F 9Waﬁﬁﬂfép%¥ Hé&@ghérgfﬁgéFB?e%SFé§§ﬁied a
nunber of nbegisteRt $fomelthiyd endvehlloeidel ol oapAabent : BBamenh anadi/c

construction can._be altered to provide other 25 e di e whi.c tildze
t he net hods OFEFHWSePﬁthﬁP&ﬁgeTﬁgxggéPB,tPtg%WFIng Qﬁpgzéﬁaygﬁqfﬂaf“the
scope of thistheventilen compbanke adebinngdlbywibkea oliainsTappended .5ar et o

rather than the specific enbodi nents which have beeE resent ed herei nbefore
by way of exarfpl:@5 3@thagpAlvBepbydraenchiorAdednpdaRd-BMRt HEPLdB3dul a: O B

J~ /I (CHZ)~ O=5=0 K Y D.(l) .and eutically acceptable derivatives

t her eof mhereFﬁpsAsgﬁﬁthéFg Fﬁgggéﬁgéﬁtly sel ected from hydrogen, Ar,
(d-C6) -wiraight or branched al kyl, (C2-Cs) -straight or branched al kenyl
or al kynyl, (C5-C~D.-cytlddFepinsbeszenesaedfonnif6) -{S) raipghtiddnelRanched
al kyl, (C5-C,) cycl oal kyberbohslitubeddrC2-(CBymethgl yhe-pyrhdgietéglal kenyl
or al kynyl, (CS-C~)-cycknabkerigbmpobsti tuted- (CLC6) -straight or branched
al kyl, (CS-C,) -cycloal kenyl subsirtyted-{C~-C6)-strai ght or branched

al kenyl or al kynyl , Ar-substitutled- -straight or branched al kyl,
nyl or al kynyl; wherein
alkeny‘ or{al kynyl chains in A or
(0)2 o ); wherein Ris

ai ght or branched al kyl, or

or al kynyl; Ar is selected from

any one of the CH groups of said al kyl
His optionally replaced by O SP &,OS
sel ected from hydrogen, (Cl-C6) -s
(Cz-C6)-straight or branched al ke
phenyl . 1-naphthyl, 2naphthyl, indgnyl, aaul enyl, fluorenyl, anthracenyl,
2-furyl, 3-furyl, 2-th~enyl, 3-thiegnyl, 2-pyridyl, 3pyridyl, 4-pyridyl,
pyrrolyl, oxazolyl, thiazolyl, imdaolyl, pyraxolyl, 2-pyrazolinyl,
pyrazol i ditnyl A ssaxazehybf ithet ebapolyl, fipR, 3tepadi a20Byhg, 10263 72

triazolyl, 1,3.1i-thiadiazolyl 3-thiadiazolyl,., 1 2,4-triazoi
1,2,4-oxadia28P$95 i?Z?iéH}a F§%8%$Ifﬁgeﬁg$x5?8I§FPaﬁﬁﬁiéggiﬂéﬁ,xas
pyrimdinyl, pyeatedybnpdér3abbiiensizitepperazt8rbtwithi ah9l mgi adollozi nyl,

i ndol yl, isoi Lyl 3H ndal i | nzol[,bLf ur
benzo{b]thiopggg%%fi1 P%d§§§F$P,g%@n?&é#Sﬁ?@FéF? %8ﬁz?ﬁ¥§98fﬁ|9n88fiﬁy|,
~H qui nol i zi ngl ighti polsiimyilve br2s3udet efr ayddpgesoqulhel mhyture was

i sogui noljnyl . 4-tetr i.nal i.ay innali pyl, .phthal azi.nyl,
quina;olfﬁgl,fééféggglﬁ%glF%%%gﬁg%%#%§rﬁ§i%?F??p?é?ig¥ﬁyF?ugﬁr85?8P§F,
acri di nyl, phepaiifngd, vilhemedhiuazprelssorepiéquidzichybmetogrhphychedngal |y

(2101 TONORKGL el ASHLSAY NGIE By 0G5 R O GL D, gREh 110

consists of 5 wherern R~
het er oat ons i ndépendentfioy 1oaedc bed Of. Som: NS NH40H/methanol/ methylene

chloride solution as the solvent system to give 102 mg
25 (40% yield) of the title compound as a yellowish oil.

TLC: Rf=0.36 (1:10:90 NH4OH/methanol/methylene chloride),

HPLC: Rt= 6.86 min, [lH]-NMR (CDCl3) consistent with

structure.



N(R , O S S((0) , or S(O Z and wherein each Ar is optionally
substituted with one to three substituents independently selected from

hal ogen, hydroxyl, nitro, -503H, trifluoronethyl, tritluoronethoxy, (Cl-Cs)
-straight or branched al kyl, (Cz-Cs) -straight or branched al kenyl,

o-[(C -C6)-straight or branched al kyl], O (C2-C6) -straight or branched
al kenyl] ( O benzyl, Ophenyl, 1, 2- nethyleggdloxy -N(R1) (R2) , carboxyl,
N-(C -Costraight or branched al kyl or straight or branched al kenyl)
car boxam des, N, N-di - (Cl-C5-straight ﬁéggﬁaﬂ%hed al kyl or C2-C5-straight or
branched al kenyl ) carboxam des) N- i ght or branched al kyl or

C2- C5- st r ai ghts o (Mbnarthed - «k@methy Isulé-amamod8en znRisyil feai-lesisor arght or
branched al kyl or ERHEe-MNai (ht (Ryr ibiian@lydd Sickeny| Propioogardges,

nmor phol i nyl, piperidinyl, Oz CHz-(CH)g-Z, 0- (CHZ) g-Z, (CHz) g-Z-O Z

or CHECH-Z: 73  wher eTheRyanteRisapé uﬁdepénmehbyy)séfé@@éHY$T©ﬁT(Cﬁ Cs)

-strai ght_or _branched al k [akg b ap h \Y
al kynyf, hydP8g&R~ gfnﬁgﬁféPif mﬁgﬁgﬁk Eﬂgﬂe§§%2ﬁarg ?gﬁg%g?ggg er with
t he nitrogeneahgﬂltprmbhohamhdy drcempound 2b foraseh Herthebeheved

het erocyclic rin NS I r % I
y i ehes Eaﬁggﬂkﬁzg§ﬁg ¥§§£ﬁg%t¥$§§ ¥£§$§$¥§razoyl

3-pyridyl, 4-pyri

2-nethy|thiazoy| th|a§ 10 aE or pyrim dqgis O,
1 or 2; Xis N, 0 or ? erein when Xis Nor C(R)) Y is selected
from hydrogen, Ar, (Cl C6) -str. ght or branched al kyl, (C2-C6) straight or
branched al kenyl or al kynyl, (& ) cycl oal kyl - substltuted (A -Cs)-straight
or branched al kyl, (CS-C~) -cy yl -substituted- (C2-C6) -straight or
branched al kenyl or al kynyl, (CST,) -cy§HeaIkenyl-substituted- (d Cs)
-straight or branched al kyl, (&3eC N N

-cycl oal kenyl substit ut ed- (Cz-C6)-sNrai giht or bihanched al kenyl or al kynyl,
Ar-substituted-(Cl-C6)-strai ght or AQragched al Kyl Jor

Ar - substi tut ed- (CZ- C6) - strai ght bPanched al kenyl or al kynyl; when X is
O Yis alone pair of electronsAx is selected from (C=-C6) -straight or
branchequflkyl Ar - substi t ut ed- -C6) -strai ght or branched al kyl,

(C2-CB) -'straight or brapchedoahkenl oeraa&kyxw:hethyl)phenylalanme
Arsubstituted-(Cz- Cﬁiyst algg) or branched al
0

ke
cycl ohexyl met RyP; Inher ef ™3 AB BPtPH%e?}QC%}%%bgeofggd¥ﬂyéW%§l al kenyl
or al kynyl chabsa }:ncK(ssoogtl opal by, replacedo by £515Hwé& (8) thé (O) 2 or N

R 0, f hydr o - st t
b nched o1 vpadiPeefe] b2(3F ﬁ?ﬂxfaﬁﬁﬁa%h%&{5?&5h9+n%rC545 S d
Ar-sugstﬂautﬁﬂoﬂ¢t Cﬁhesmiatghé oasgaamsheg abtgtlr at aTilenT
Ar - substi t ut -strai ght,or _branghed al ken or_a n or
cyclohexylnegﬁ§§er3ﬁ6}ﬁ %grs PeBPBESfro Fs5% IB%%%d”??d%%%H?é?dﬂiEﬂ»
strai ght or bDanmhedthykybpet€2eCEﬁdsWaaeghI5©rmbranchmd agtemwé or

| k I Lo I t] - C6 h | kyl ,
?CSYEz) cycloayé§lxéﬁ ?gnggQ?Cé&gksgs%géfﬁﬁ%nzé£3?@2% eg aI€ ﬁ %9 a Y

aIkynyI) (CSlE wasyatbaékedyl ThbssbparadeﬁCﬂrﬁﬁmlssrmeg@tdnme@r@mshed

g:tgLQI or a?ﬁ?ﬁ %oB%thgégt feak?%ﬁgfé§%gf$%?%%{agr % an%ﬁrgndﬂggl, or

Ar-substitutegheCerGag ptbauglat was puanched alkenyhiaf pr&ysyte wherein any
one of the Ci%ngg ald a chains in D other_than the one that is

directly bou rPﬂa REres oaﬁan9.§ 85??6%%F|§°I%%E BTGt 5, S0,
S02 or NR, andoghmeehancdrmetnglehef enlivkadé! fol Soned 1Hp)2: 9§ 2-

(5(di nmet hyl am no | enesul f onam do) - 3- phet ~. car pox I|c acid,

1- (pyri di n- 40 §F?%\B962§;Etgégigpeopghor1ge solutlgn to 1\)7e ? ??3’

(S) - (ptoluenesul fonam do) - 3- phenyl - N- (2- (pyri di n-2-yl ) nmet hyl) proplonanide,
2. A conpound of the formula: o Bm~NAY NOGS=0D(Il) , and

phar maceutical ly acceptabl e derivatives thereof, wherein A, B, Y, D and
subconponents thereof are as defined in claiml1;, mis 0, 1 or 2; 75




piso, 1or 2, p+rcis 1l 2or 3; the indicated ring is saturated,
partially unsaturated or unsaturated; 1 to 2 carbon atons in the indicated
. ring are optionally replaced with a heteroatontlndependently selected from
O S S(0), S(0) z or NR and the indicated ring is optionally
benzofused. 3. The conpound according to claim1l or 2, wherein at |east one
of Aor His a (Cl-C~)-straight alkyl termnpally substituted with pyridyl.
4. The conpound according toclaiml, whérdrn X is nitrogen or oxygen. 5.

The conpound acc n clar 1, wherein J is a traight alkyl
6. The conpount ré%rﬁ§qx§%ﬁ ﬁonqHﬁ€r§Fn3K9P§ 51665 qé% stht&i ‘ght

al kyl term nal St ict. e e d ageqr dhikgd
claim1l1 or 2, P&%éfg?n( %? ggw%%?g U %%khFéF gﬁ%hﬁgggg%ﬂt 3r rg%@%ed

al kyl, Ar, Ar- @Eﬁeﬁrt@p@@l§cﬁn@6yl§bramghcturebranched al kyl ,
Ar-substituted (Cz-C6) straight or branched al kenyl or aIkynyI, or -CHz-S
(O 2- (C1-C4) straight or branched al kyl. 8. The conpound according to
claim7, wherein Dis selected from am nophenyl, nitrophenyl, isopropyl,
benzyl, fluorophenyl, cyanophenyl, nethoxyphenyl, 76 di met hoxyphenyl ,
met hyl sul f onyl net hyl, et hyl enephenyl, dir_itroanilinophenyl,

N, N- di net hyl am nophenyl azophenyl N, N-di net hyl am nonapht hyl or

acet am dophenyl. 9. The conpound according to claim1 or 2, wherein Y is
met hyl . 10. The conpound according to claim1l, wherein nis 0. 11. The
conpound according to claim 2, wherein



pis o. 12. The conpound according to claim2, wherein pis o; mis 2; and
the indicated ring is Fully saturated. 13. The conpound according to claim
7. or Z, said conpound being selected fromany one of conpounds 2, or ~ to
18 in Table 1 or any one of compounds 1 or 3 in Table 2 as follows: 77°

Tabl.e 1. Cmpd # | Structure ~ Cnpd # ~ Structure - - i\, ~Hx i ~H/ HaCQ N ~
haC~-N-N O= ~0 0 2 o=s=~ ~ 4 ~ N NH= | NHz =H- ~HX H~C~N N\ HaC~N N\ J
0=~~0a- LNG.- i ' s\ NO-~N ' ~NFEfRP~"N1T / , NI \' NO=/ N~~H-

I | N N ~ N = A ~ ~ 1
(N:N\ (I\:ll:lel\l:!_lG\/F \7$ By.C (N—metg;l)OZ (metgygafnlno S3 pneon§/l/NN9§ I !

(pyridin-2yl)ethyl) propionamide.

5 To the compound of step A (2.83 g, 7.1 mmel) in
methylene chloride (25 ml) was added trifluorocacetic acid
(10 ml, 130 mmol). The mixture was allowed to stir 2
hours at ambient temperature. The solution was
concentrated under reduced pressure to dryness. The
10 residue was taken up in ethyl acetate (200 ml) and water
(50 ml). The agueous layer was made basic by the
addition of 2N NaOH until pH 14-15 was achieved.
The separated organics were dried over
anhydrous MgS04 and concentrated under reduced pressure.
15 The crude product was purified via. medium pressure
liguid chromatography using a gradient solvent system of
1:99 methanol/methylene chloride followed by 1:10:90
NH4OH/methanol/methylene chloride) to give 1.53 g (75%
yield) of the title compound as a colorless oil. TLC:
20 Rf=0.70 (1:10:90 NH4OH/methanol/methylene chloride).

HPLC: Rt= 5.54 min, [lB]-NMR (CDCl3) consistent with

structure.



# ~ Structure i Chpd # 1 Stru
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C. (S)- (N-methyl)=-2- (methyl- (4-nitro-
benzenesulfanilamido))=-3-phenyl-N-(2-
(pyridin-2yl)Ethyl) propionamide.

NO,
To a solution of the compound of step B (300

mg, 1.05 mmeol) in methylene chloride (15 ml) was added
triethylamine (2.0 ml, 101.19, 19.8 mmol) followed by the
addition of 4-nitrobenzenesulfonylchloride (330 mg, 1.56
mmol). The mixture was allowed to stir at ambient
temperature for 24 hours. The soclution was diluted with
100 ml ethyl acetate and a saturated solution of sodium
bicarbonate (50 ml). The separated organics were dried
over anhydrous MgS04 and concentrated under reduced
pressure. The crude product was purified via medium
pressure ligquid chromatography using a gradient solvent
system of methylene chloride followed by 1:99 methanol/
methylene chloride solution to give 453 mg (89% yield) of
the title compound as a yellowish oil. TLC: Rf=0.63

(5:95 methanol/ methylene chloride), [lH]-NMR (CDCl3)

consistent with structure.

., 7 0=S-DDvVv ~ N~



Cmpd # Structure Cnpd # ~ Structure /INf NN\ NO=S=O~N~~0---S-00
1/ ~3\ \ NHz NHa 14. A conpound of the fornula: OB ?C"A R3 KY (Ill)
and pharmaceutically acceptabl e derivatives thereof, wherein: A B, X Y,
K, J, n and subconponents thereof are as deffined in claiml; and R3 js
selected from (Cl-C6) -straight or branched al kyl, -
Ar-substituted-(Cl-Cs)-straight or branchgg al kyl, (C2-C6)-straight or
branched al kenyl or al kynyl, or ArsubstTttuted-(C2-C6)-straight or branched
al kenyl or al kynyl; wherein _any, one o he oups of said al kyl,

al kenyl ox al kynyID'cha'(ﬁé'i(ﬁ'ﬂétwfb?%ifﬁ%U‘&:r T%ﬁt‘iﬁp 0.8 .%s o, S
(O 2 or N(R ; and vﬁi?é?ﬁeég%fﬁﬂé 4R d'?p T OUD: o{ SR At ¥

al kenyl or alkynyl in RE1JBXB¥D! PREPERBARIITp EUWAITD 4l trogen, is
optionally replaced with C(0); provided £hat when; A and B are

i ndependently Ar-substituted-(@=Tp)straight or branched al kyl, or

Ar - substi tut ed- (CZ-Cs) strai ght ranched al kenyl or al kynyl; 80 X is N,
Oor C(R ; wherein Ris hydroQen, yC -€8) -straight or branched al kyl, or
(C2-Cs)-straight or branched aIHkEny or gl kvnyl; wherein when Xis Nor C
(R} , Y is hydrogen, Ar, (ClCs) 3 3¥gfarght nded al kyl, (CZ-Cs)

-strai ght or branched al kenyl or __@F‘l;)tpl , (CS-(,)-dycloal kyl substituted-
(C1l-Cs) -straight or branched al iy , (C5-C~) cy aJ. kyl - substi t ut ed-
(C2-Cs) -straight or branched al or al kynyl, (CS-C,)

-cycl oal kenyl -substituted- (C C- rai ght or branched al kyl, (CS-C)
-cycl oal kenyl substi t ut ed- (C2- C6) - i ght or branched al kenyl or al kynyl,

Ar-substituted-(C~, -C6)-strai ght oXx branched al kyl,
Ar-substituted-(C2-C6)-straij ght orNH?%m hed al kenyl ox_ al k nc}/lgq phenyl
o .

subst i t ut®d- fOBOESTF188  &f ghte oFOBPRPRAF AN KSHP dr  {FrehyRe-
substi t ut ed- p@e1CsinsktRyUhacotabe anzham al kenyiredtad knvdr aMent is O Y
is a lone pair of electrons; 'bs éCI-Cﬁ%-st rl:)ir t or bran(‘bhed al kyl ,
Arsubstitute&ngélr?‘EBfe-‘§%Fléi§ﬁ BY Df ahtherf um (@ _SHT Blight or
blrﬁnch?ad al kiﬁEyilrolgénair:]&Mnlfcbr %\A-Bbhbﬁé Lﬁﬁ@ﬂ(%ﬁ@hﬁtﬁa@MVb@r bLagcth |
al kenyl or a n phenyl . substitut.ed-(Cl-C6)-straight or brapched al kyl,
Dheny| subst PEECSHEECOE Y SE0RER yht TOF THIAHCHETaA P RS Ayt or
cycl ohexyd metbypkenvhetednianyaocne aid ttiee GPudy qupsdwdt saixd fldd/lvial |, kenyl
or al kynyl chains in K is_optionally replaced o._S ( , S(O z or N
(R ™S oREORm PrFentr el A 80P ot PR S antln dlp 39 198 - Co) ot o
or branched akekeapbldmebhkyené, chtosidstidcltamded Gly T5)5:s3r%h ght or branched
al kyl , Arsubst,i t.uted: - - | ght ranch | kenyl .qr al kynyl,,
phenyl subst ?’%‘d%’géﬁgé%‘&g%ﬁg%ﬁ% %ﬂ%?%%%hseoglduaﬁa)ko;ﬁ ,Eysphtglneyfgogﬁlb Y t ut ed-
(C2-C6) -strayghemorobyanehkt4 amgenyés oyialdynyf ,trog iyl eolwomgomichyl ; 81
15 as a yellowish oil. TLC: Rf=0.46 (1:10:90 NH4O0H/

methanocl/methylene chloride), HPLC: Rt= 9.04 min, (1H]-
NMR (CDCl3) consistent with structure.

EXAMPLE 3

N- (4-Nitrobenzenesulfonamido) - (S)-Piperidine-2-Carboxylic
20 Acid- ( (N Methyl)-3-(Pyridin-3-Yl)Propyvl) Amide

The synthesis of N-(4-nitrobenzenesulfonamido)-
(S)-piperidine-2-carboxylic acid- ((N-methyl)-3-{pyridin-
3-yl)propyl) amide (compound 3) 1is described below.



R3 is (Cl-C6)-straight or branched al kyl, Ar substituted- (Cl-C6) -straight
or branched al kyl, (Cz-C6) straight or branched al kenyl or al kynyl,

Ar--substituted(cz-C6)-straight or branched al kenyl or al kynyl, phenyl
substituted-(d -Cs)-straight or branched al kyl, or phenyl o
substituted-(CZ-C6)-straight or branched al kenyl or al kynyl; wherein any

one of the CHZ groups of said al kyl, alkenyl or alkynyl chains in R is
optional ly replaced by 0, S, S (O , or'N( 7 and wherein any one of the
CH2 groups of sai d aI kyl, _al kenyl or <yn in R3, except the CH2 group
bound to nitrogen®is obtf %@aﬁq"gpprr&;ﬂy;d %lt

RGO or S(0)y, then: Ar

IS

not unsubstituted or substltuted 2- P ridyl, or 4-pyridyl. 15
cornx~ound of the formula B X ~A YB %?#?%*?miﬂéﬁd pharnaceutically
acceptabl e derivatives thereof; wherein: A Y, m p and subconponents
thereof are as defined as in cIa|m2 and R3 ?‘s selected from (d -C6)

-strai ght or bran, Ched & Igylsomgrtﬁ#bsdﬂ tﬂpgii-g_(c@ne@@:)o;ﬁrj‘cdi ofe. Em dyr anched

A

al kyl, (Cz-C6 stral ht or branched al ken a n r
subst ~, t ut ed- - &ty BGht (3 Mra c? %ﬁf%‘rﬁ %W WMHer ei n any

one of the CHZzogrcpg;os ., 25 &infd 28 l@dLloaJé@ew e &Idﬁmworcrtan trdmid® Qs

optionally replaced by O S, S ( mhereln any one of

O 0
the CH2 group-d Hid A%k Fmeld kerﬁhe W%“l&ﬁnﬁa% r?lli:?we&cré’pts e H2 gr oup
bound to nitrHgaRnt Sapdraitaidey faplaceduds.h CHR) ;scand iWienasn

diluted with 200 ml water and the aqueous layer made
basic by the addition of 2N NaOH until pH 12-13 was
achieved. The organics were taken up in ethyl acetate
{200 ml). The separated organics were dried over
anhydrous MgS0O4 and concentrated under reduced pressure.
The crude product was purified via medium pressure
liquid chromatography using a gradient solvent system of
methylene chloride followed by a 1:929 methanocl/ methylene
chloride solution to give 11.8 g (85% yield) of the title
compound as an yellowish orange oil. TLC: Rf=0.8 (3:987

methanol/ methylene chloride), [1H]-NMR {(CDCl3)

consistent with structure.

B. N-Methyl-3- (3-Aminopropyl)-Pyridine.
Y
CHg l
N

A solution of the compound from step A (11.8 g,
59 mmol) in methanol (50 ml) was bubbled N-methylamine
gas for a period of 10 to 15 min until saturated. The
flask was sealed and the mixture allowed to stir
overnight at ambient temperature. The mixture was

concentrated 1n vacuo and the residue taken up in ethyl



when p 19 0 and mis 1, the second CHz group in the al kyl, alkenyl or
al kynyl chain of R is not replaced with ¢ (o) . 16. The conpound according
. to claim14 ox 15, wherein at |east one of Aor Bis an Ar-substituted (C
C6 ) -alkyl chain . 17. The conpound according to claim 16, wherein at
| east one of Aor Bis a (C,,-C6) -alkyl chain termnally substituted with
phenyl or pyridinyl. 18. The conpound accqrding to claim14 or 15, wherein
Xis Nor O 19. The conpound according to claim 14, wherein Kis benzyl.

2. The conpoARRFACE i HEFUSF ol IR BRuSPoTs =0RE, kB BACRoB25PE BYa T r om
hydrogen, (CltK®)addd tidn o(fCI206Naalkpnttidr pHnakky Sswbst pehiededi t hTpgri dyl,
or 3, 4,5 tringt hé'rg;f_(é’%ggnezo 'trﬁte@ny'ugng% et%%&i :]a_gEtS‘B@p‘?%@ gggordirpg to claim

14, wherein 3% e conpo acco t6 Claim 15, wherein: pis 0

. mis 2; ancsdpwratet catgethidsngyere fdxlileg exeur anbydrens Mg&Og¢oapdund

according_to claim 14 or 15, wherejin said conpound ks sel ected fﬁoglany one
84T € produc

of conpouRds GACENY-HIEDLRer) FEERGET PAFSEUSE - e cru

purified via medium pressure liquid_chromatography using
methylene chloride followed by 5:95 methanol/ methylene
chloride followed by a 1:10:90 NH40H/methanol/ methylene
chloride solution as the solvent system to give 3.2 g

10 (36% yield) of the title compound as colorless oil. TLC:
Rf=0.14 (1:10:90 NH40H/methanol/methylene chloride),

[1H)-NMR (CDCl3) consistent with structure.

C. N-methyl~ (S)-piperidine~-1, 2-dicarboxylic acigd-
l1-({tert-butyl ester)-3-((pyridin-3-yl)propyl)

amide.
fHa Z
N
N N

A0

0 o]

Pl

To a solution of (S)-piperidine-1,2

[
n

dicarboxylic acid l-tert-butylester (2.28 g, 9.9 mmol) in
methylene chloride (30 ml) was added EDC (2.0 g, 1%91.71,
20 10.4 mmol) followed by the compound from step B (11.8 g,
59 mmol). The mixture was allowed to stir at ambient
temperature for 24 hours. The solution was diluted with
200 ml ethyl acetate and a saturated sclution of sodium
bicarbonate (50 ml). The separated organics were dried

25 over anhydrous MgSO4 and concentrated under reduced

pressure.

The crude product was purified via medium

pressure liquid chromatography using a gradient solvent



Table 3. Cmpd # S~r~cture ~ C , ~1 " : . ~~ nmpd ~

Strpctute ~ .
1102 ' ~I ., ~° , = . i07.,~1 ~~| o~ e e~ et~ f
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D. (S)-piperidine-2-carboxylic acid- ( (N-methyl)-
- (pyridain-3-yl)propyl) amide.

Ha
N N
\
H O 110

To the compound from step C (1.2 g, 3.3 mmol)
in methylene chloride (20mL) was added trifluorocacetic
acid (10 ml, 130 mmol). The mixture was allowed to stir
3 hour s at ambient temperature. The solution was
concentrated under reduced pressure to dryness. The
residue was taken up in ethyl acetate (200 ml) and 2N
NaOH (50 ml). The separated organics were dried over

anhydrous MgS04 and concentrated under reduced pressure.
The crude product was purified via medium pressure
liguid chromatography using a gradient solvent system of
5:95 methanol/methylene chloride followed by 1:10:90
NH40H/methanol/methylene chloride) fo give 850 mg (98%
yield) of the title compound as a colorless oil. TLC:
Rf=0.17 (1:10:90 NH4O0H/methanol/methylene chloride).,

HPLC: Rt= 6.67 min, [iH]-NMR (CDCl3) consistent with

structure.
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conpound characterlzed by: a, possessing neuronal activity; b. having 1he
ability to increase cytoplaam c ca2'' concentration or bind to the -
ryanodi ne receptor; c. not binding to FKBP;;qand d. not possessing MR
reversal activity. 26. A conposition conprising: a) a neurotrophic anount

of a conpound according to ?“Hif¥5£§g;éﬂﬁ?d¥%dhangdo%4-@%-%%?> &, Rk-3 -

pharmaceutically surtabl hLiQl g to claim
26, wherein said conposi igg% § ety ﬁ as a pharnaceutlcally accept abl e
conposition. 28. The co o accor ng to cIa|n127 further Conprising
a neu.rotrophic factor. 29. A conpQsition conpr|3|

s

o= S=O()

NO»
To a solution of the compound from step D (250

mg, 0.96 mmol) in methylene chloride (15 ml) was added
triethylamine (2.0 ml, 101.19, 15.8 mmol) followed by the
addition of 4-nitrobenzenesulfonylchloride (300 mg, 1.42
mmol). The mixture was allowed to Stlr at ambient
temperature for 24 hours. The solution was diluted with
200 ml ethyl acetate and a saturated solution of sodium
bicarbonate (50 ml). The separated organics were dried
over anhydrous MgS0O4 and concentrated under reduced
pressure. The crude product was purified via medium
pressure liquid chromatography using a gradient solvent
system of methylene chloride followed by 1:9% methanol/
methylene chloride solution to give 165 mg (37% yield) of
the title compound as a yellowish ocil. TLC: Rf=0.52

(5:95 methanol/ methylene chleride), [1H]-NMR (CDCl3)

consistent with structure.



86 a) a neurotrophic amunt of a conpound of the formula 0 B X AR KY
(I'11) and pharmaceutically acceptable derivatives thereof, wherein: A H,
X, Y, K J, n and subconponents thereof are as defined in claim1; and R3
is selected from(C,,-C6) -straight or branched al kyl, .
Ar-substituted-(C -C6)-straight or branched al kyl, (C2-C6)-straight_or-

branched al kenyl or al kynyl, or ArsubstiLytgﬂﬁ(c2-CB)-straight or branched
al kenyl or al kynyl; wherein any one of the 2 groups of said al kyl)

al kenyl or al kynyl chai ' i s optionally replaced by Q : Q-. S
(0) z or N (R : arftt wh 4 .OS’r?é‘.z g 1% r‘% _sf%r‘%ﬁﬁ?flﬁ%kéﬁ,z

al kenyl or al kynyl in REIBARMESG REL (-§EF. %H% t & Mitrogen, is
optionally replaced wt PYJQ(R’D')Q 3’[31)) 5‘“}} S a8 EA 1Y suitabl e carrier; and
c) a neurotrophic factor. 30. The gconposition according to cla~.m28 or 29,
wherein said neurotrophic factorgils~sel egtigd fropfneyve grow h factor
(NGF), insulin gromh factor (1Qp) d SZtiv truincaped derivatives

t hereof, acidic fibroblast growth Nactyr . ba&Gic fibroblast growth
factor (bFGF), platelet-derived d;;gy\btbf actors (PDGF), brain-dexived

neurotrophic factor (HDNF), ciliarly naurotrophic factors (CNTF), glial
cel |l -derived neurotrophic factor £8RNF), neurotrophin-3 (NT-3) arid
Eb

neurotrophin 4/5 (NT-4/5) 87 he conposition according to claim 30,
wherein said neurotrophic factor wsnerve gromh factor (NG) . 32. A

met hod for stinulating neuronal ackivity in a patient or in an ex vivo
nerve cell conprising the step of Nt nj st eri n% to said patient or said

nerve cel | Sa AedrOWIoEH ©farfdien CoBPORNCL FFOIN & TeFc &r dilfy &8 arl- The of
claims I, 2, Ihell 4% thylAJ@itied (@0 i) MWadl ithe el Aitle @GnbAdRL i N a

patient or in an ex vivo nerve cell conprising_the step of admnistering to
sai d patient GreTRAIRTIER &idd 1159 AGUCSt LOBhPEldAGINT P FEERBOLFRE of

formula O S JINLEFARREH Y4 Holkr saRphdrFaERA8WHC Jdh taegkept abl e
derivatives thereof, wherein: A B, K, J, n and subconponents thereof

X, Y, . ]
are as define®iasSUTE AL DYHFPIRD i s 198 SdpERIEr WS ELIERTesand ght or

branched abkylgor¥eritiisidd Ulredrdcde ok $Hedicthiae0pridfriahed Al ddd via
(CzZ-C6)-straight or branched al kenyl or al kynyl, or )

Ar subst i t ut ed ECIES PERSSHTGht! Ui SRR TRTKERFY &S R PRALYVGRE ei n any
one of the CHzHrgxuREe ofolSwkdalby|2.: oal ketwanen /al kynyl chains in R3 is

of the Ob gr T orene i EAe TAERA B AEyIS N SRRl 7
group bound t ghHHyIRGRN.cH1DORd ARAIY dreRls2¢ed WolRedtOsystem to give
15 60 mg (41% yield) of the title compound as a yellowish
cil. TLC: Rf=0.20 (5:95 methanol/methylene chloride),
HPLC: Rt= 7.25 min, [lH]-NMR (CDCl3) consistent with

structure.

EXAMPLE 4
20 (S) - (N-Methyl)-2- (Methyl- (4-Amino-Benzenesulfanilamido))-
3-Phenyl-N-(4- (Pyridin-3-Y1l)-1-
(3= (Pyridin-3yl)Propyl) Butyl) propionamide

The synthesis of (S)-(N-methyl)-2-(methyl- (4-
amino-benzenesulfanilamido) )-3-phenyl-N- (4- (pyridin-3-
25 yl)-1-(3-({pyridin-3yl)Propyl) butyl) propionamide is set
forth below.



88 34. The nethod according tc claim32 or 33, wherein said conpound is
adm nistered to a patient and is fornul ated together with a
- pharnaceutical ly suitable carrier into ~. pharmaceutically acceptable
conposition. 35. The method according to claim34, conprising the .
additional step of adm nistering to said pat ent a neurotrophic fact or
either as part of a nultiple dosage form_taqgether with said conpound or as
a separate dosage form 36. The net hod according to claim35, wherein said

neur ot r ophi ¢ factor IS SE%%E@G {ﬂ#ﬁ Qgrve factor (NGF) insulin
atives_thereqf o %IdIC
N R

growt h factor (IGF) and
fibroblast growh factort 43 HQW ﬁﬁ&%%

pl at el et -deri ved gromﬂh ral erlve act or

(BDNF), cild ary neur ot r dpH R PSS CNTF) glial cell-derlved neur ot r ophi c

factor neurotrophin-3 (NJ-3) and neurotrophin 4/5 (NT-4/5). 37. The

nmet hod accordlng to claim 36, ] i c factor is nerve

grow h factor (NGF). 38. The il according to i N 37, wherein said

method is used to treat a patien ferQHg fr em nal neural gia,

gl ossopharyngeal neural gi a, Fdecs Pal syn_nyagt heni a gravis, nuscul ar

dystrophy, nuscle injury, progresste ar atrophy, progressive bul bar

i nherited rmuscul ar atrophy, hernlgigd oruptiured or prol apsed invertebrae

di sk syndrones, cexvi cal spondyl?mso plexus di sorders, thoracic outl et
yri a

destruction syndrones, periphe neur opat hi uch as those caused by

| ead, dapsone, ticks, or porph ot her 89 pe Npheral nmyel i n di sorders,
Al zhei ner' s di sease, Qullain-earre syndrone, P rkignison' s di sease and ot her
Par ki nsoni an di sorders, ALS, multiple sclerosi ot her central myelin

di sorders, stroke and |§Ehém§§¥¥§§@@|éﬁe§°ﬁrﬂﬂ g@ﬁawé)PﬁéﬂyéPlﬁéﬁﬁsathy,

other neural degener@tisie @inR3sas mmmgzueaeueano%aeasea m§¢l @ahkC crush,
neur opat hy asso la ed mnthéﬁbabetes spinal cord injuries, facial nerve

crush and othé? Bnerdgy-tand - 8tﬁ@PlﬁeéP&éPV8H PXdtiE&d

neur opat hiies amh:l-:hmin Rt AR e thiyaease. b38.(3Tperaayhodsasepedingihe claim 32
or 33, wherein 52% thod is sed % st.i nmul ate ex g&v Berve regeneratlon
40. The met hod' % 6¥d|ﬁb4t§mﬂ e PIX5HFEI HESt RE1QWAPt FBnSFL

contacting seuahbmynnaUEﬁﬁenmﬂMTeafbeuQ@thaphsc fahbosoléiaoﬁheaaethod
according to c 4 uratrophi c_f.actor el,ected from
nerve growth an(a:]t“mr c? l%lr%)sfﬁ %&lyg\maﬁefﬁgfo?nel @Zf‘aaﬁﬁ g&f’. ve truncat ed
derivatives trEHknﬁ;onnuﬁhsbdhmbr@htaxbogammﬂNSDamﬂmr (2h&Fyephasted
fibrobl ast .gr t b el et-derive factors, (PDGE),
bralnderlégd neﬁguP?%bﬁ%g%factoP %ﬁ%& %hggFngyﬁﬁguﬁo??gpﬁPECFQEgaggg
(CNTF)) glial weldr desdueed @&m@@h&@ph|Qh%aekoae(EBNEhctneuéopﬁemhLéd3
(NT-3) and neurotro 4?| n %ﬂﬁé nmet hod accordlng ég claimd41,

wherei n sai d nedt vt §§qHéFv€h§P8ﬁFRgF38P8rufﬁ@ﬁ) 43. A
met hod of stlrmﬁuhanq;/m@um@ﬂahea@huwmuﬁelsolatmahleatgmﬁela7anmgX(v2%o
nerve cell co rls)n%ftq% %f a%ﬁbnl ering tg gld patient ﬂﬁ_said
nerve cell a meurotrophi< ano t SR €o§p85n8 5Cc8F Fﬁ@ Polel afhir2s. 44. A
conpound ob therfooraml @: 9@ BeAn¥nN1¥ BeRhylene chloride), [1H]-NMR

(CDC1l3) consistent with structure.



and pharmaceutically acceptabl e derivatives thereof; wherein: at |east one
of Aor 8is a (C,-Cs) -alkyl chain termnally substituted with phenyl or
. pyridinyl; the other of A or 8 and subconponents thereof are as defined as
in claim2; Y and subconponents thereof are as defined in claim2. R3 is
selected from (Cl-Cs) -straight or branched al kyl,
Ar-substituted-(d -C6)-straight or branched al kyl, (Cz-Cs)-straight or
branched al kenyl er al kynyl, or Arsubstituted-(c2-C6)-straight or branched
al kenyl or al kynyl; wherein any one of the ER2-groups of said al kyl,
al kenyl or al kynyl chains in R3 is optionally replaced by O S, S (O , 5
(O 2 or N(R ; and®-wher@H —M%ﬁéfloﬁ-Fﬁéhzﬁczmgpeuaspbﬁngérd al kyl
al kenyl or al kynyl in RY- éx@¥tdine 3cME -grddpPusifiant 8- witPogeKL) rButyll -
optionally replaced wit®Prepaeragide X js Nor 0; pis 0; mis 2; and the
indicated ring is fully saturated. 45. The conpound of claim4l, wherein X
is nitrogen. 46. The conpound of al m 44 or. 45, reMn R3 is selected
from (d-C6)-strai ght or branchdd kyl or Ar subst'@tk&d-(Cl- C6) - st rai ght
or branched al kyl. 47. The conpould ofy cl a@Hy 4s, eregin Yis selected from
hydrogen, (C,,-C6) -straight or branc
Ar-substituted-(C-C6)-strai ght or Wanyffe

To the compound of step A (5.0 g, 9.2 mmol) in
5 methylene chloride (20 ml) was added trifluoroacetic acid (20
ml, 260 mmol). The mixture was allowed to stir 3 hours at
ambient temperature. The solution was concentrated under
reduced pressure to dryness. The residue was taken up in
ethyl acetate (200 ml) and a saturated solution of sodium

10 bicarbonate (100 ml). The separated organics were dried over
anhydrous MgSO4 and concentrated under reduced pressure. The
crude product was purified via medium pressure liquid
chromatography using a gradient solvent system of 1:99
methanol/ methylene chloride followed by 5:95 methanol/

15 methylene chloride followed by 1:10:90
NH40H/methanol/methylene chloride) to give 3.12 g (76% yield)
of the title compound as a colorless oil. TLC: Rf=0.38
(1:10:90 NH4O0H/methanol/methylene chloride). HPLC: Rt= 9.52
min, [lH]-NMR (CDC13) consistent with structure.
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triethylamine (5.0 ml, 101.19, 35.8 mmol}) followed by the
addition of 4-nitrobenzenesulfonylchloride (1.0 g, 4.7

10 mmol). The mixture was allowed to stir at ambient
temperature for 24 hours. The solution was diluted with
150 ml ethyl acetate and washed with water (50 ml). The
separated organics were dried over anhydrous MgS04 and
concentrated under reduced pressure. The crude product

15 was purified via medium pressure liquid chromatography
using a gradient solvent system of methylene chloride
followed by 1:99 methanol/methylene chloride solution to
give 1.75 g (83% yield) of the title compound as a

yellowish oil. TLC: Rf=0.67 (5:95 methanol/methylene
20 chloride), [I1H]-NMR (CDCl3) consistent with structure.
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5 absolute ethanol was warmed to 60°C until dissolved. The
solution was concentrated in vacuo and the residue was

dissolved in absoclute ethancl and concentrated in vacuo
to give a foam. [1H)-NMR (CDCl3) consistent with

sStructure.

10
EXAMPLE 6

(S) -Piperidine-2-Carboxylic Acid,
(4-Pyridvimethyl) Amide, Citrate Salt

The synthesis of (S)-piperidine-1,2-
dicarboxylic acid-1- (tert-butyl ester)-2-(3-
15 pyridylmethyl) amide, citrate salt is set forth below.

A. (8)-piperidine-1,2-dicarboxylic acid-1- (tert-
butyl ester)-2-(3-pyridylmethyl) amide
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structure.
B. (S8) -Piperidine-2-Carboxylic acid, (3-
Pyridylmethyl) Amide
k}\/@
X
b
O
10 Following the method of Example 1, part B, (S)-

piperidine-1,2-dicarboxylic acid-1-(tert-butyl ester)-2-
(3-pyridylmethyl) amide (1.0 g, 3.13 mmol) gave 0.56 g
(82% yield) of the title compound. [1H]-NMR (CDCl3)

consistent with structure.

15 C. (S) -Piperidine-2-Carboxylic acid, (2-
Pyridylmethyl) Amide, Citrate Salt

GOH
H | fhe
N ~_N °~ HO-C-CO,H
N |
H § CH2
CO,H 103

A solution of the amine (111 mg, 0.51 mmol) in part

B and citric acid (97 mg, 0.51 mmol) was warmed to 60°C
20 until dissolved. The solution was concentrated in vacuo

and the residue was dissolved in absolute ethanol and

concentrated in vacuo to give a foam. [1H]-NMR (CDCl3)
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Following the method described in Example 5,
part C, (S)-piperidine-2-carboxylic acid-2-((N methyl)-2-
pyridylethyl) amide (product in example 1, part B) was
converted to a citrate salt. [1H)-NMR (CDCl3) consistent
with structure.

EXAMPLE 8

(S) -Piperidine-2-Carboxylic acid- ( (N-Methyl) -
3-(Pyridin-3-vl)Propvl) Amide, Citrate Salt

COH
GHa GH;

. N N HO-C-COH
H o GHz

COH o,

(
Following the procedure described in Example 6, part
C, S)-piperidine-2-carboxylic acid- ((N-methyl)-3-
(pyridin-3-yl)propyl) amide (product from Example 3, part
D) was converted to a citrate salt. [1H]-NMR (CDCl3)

consistent with structure.
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A solution of (1,7-di-pyridin-3-yl)heptan-4-ol

(6.6 g, 24.41 mmol) in THF (30 ml) was added to (S)-
piperidine-1,2 dicarboxylic acid-1- (tert-butyl ester)
(5.0 g, 21.81 mmol) and EDC (4.7 g, 24.52 mmol) and

15 allowed to stir for 18 h at room temperature. The
reaction was diluted with ethyl acetate (200 ml) and
washed with water. The organic layer was dried over
MgSO4, concentrated in vacuo and purified by medium
pressure liquid chromatography using 1:100

20 methanol/methylene chloride as the solvent system to give

2.0 g (20% yield) of the title compound. [1H]-NMR
(CDCl3) consistent with structure.
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Following the method of Example 1, part B, the
compound from Example 9, part A, (1.0 g, 4.30 mmol) gave
5 1.45 g (88% yield) of the title compound. [lH]-NMR (CDCl3)

consistent with structure.

C. (8) -Piperidine-2-Carboxylic Acid, (1,7-di-
pyridin-3-yl)heptan-4-yl) ester, Bis-fumarate Salt

— —

P
) N \
® ’
OH
Z
N L 2
102
10 Following the procedure in Example 6, part C, the

amine in example 9, part B may be converted to the title
compound using 1 equivalent of the amine and two equivalents

of fumaric acid. [lH]-NMR (CDCl3) consistent with structure.
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5 A mixture of the amine (300 mg, 0.79 mmol) from

Example 9, part B and paraformaldehyde (500 mg) in methanol
(15 ml) was added to Na(CN)BH3 (500 mg). The mixture was
stirred for 65 h at room temperature. The reaction was
concentrated in vacuo and taken up in 2N aqueous NaOH and

10 extracted with ethyl acetate (150ml). The organic layer was
dried over MgSO4 concentrated in vacuo and purified by medium
pressure liquid chromatography using a gradient solvent
system of 2:98 methanol/methylene chloride followed by
0.5:5:95 NH4OH/methanol/methylene chloride to give 230 mg

15 (74% yield) of the title compound as a clear oil. [1H]-NMR

(CDCl3) consistent with structure.



‘ zZX6sQ ! 3#10966&' () -! QF109%& () -! #109&' ()-#10%] & ()-! #109%& ()-!'t #109& () -
erSil!b 10% u)u& ()-s910% u& ()- 10zz 10zz
- 10zz!93410%z& ()-)"10%& ()-!x)"10%& ()-, adz[9rS1!!b!'b!'10% i & ()-S

10% u& ()- 10% u& ()-!'l1" 10% u)u& ()-! 0%u u& ()-'q 109 ()-\.zX7rS1!!
1 10%&' ()-)!3#110% & ()-!L?! 10%uyu& ()-110%]& ()-1110%-& ()-! 110%!-!&
y-zXerS1u!!' @l +ml0%nm m & ()-! | +ml0% - &'()-!I Y. 10%#& () -!|

Y. 1098 ()-L3.10% u& ()-!8! 10%ueu& () - #uS1l! L 04" 10%y+y& ()-: 1" 4" 109%N& () -
S109& ()-' 109 ()- 10 10 10!yl +mlO%: ()- #/% Uh} wUBUS1! ! | ~F4" 10% () -

|47 10% ()-:1]4710%. > & () -1 @"10% @ 1 p4"10%) & () -

|~ 4" 109%rY& ()-; }wWAUSLI 11 TA ' " 10%&' () - ()-1] 4" 10%& () -

| 4" 109008 | 4" 109ORON&: () <0l +4" 109 ()55 |11 A 9100 10
10 10" 5f 10‘(%)&' ()-3 %go %( }é’ i PG S%@ %& ),

"100%08 ()-!" " 109%& (
" 1008 () - )lf&$10%&'()-lbf&$10%&'() LoTUVWUGR@ ! 1! 10

10! pL*1 109& ()-!tL*1 109%& ()-!~ L*! 10%a& ()-!L*! 10%knk& ()-!p’
"100& ()- VW IJpQ @~3 "10%& ()-9*3 "A0%g& ()-9*! 3 "10%& ()-9* 3
"10%& ()-9*& 10%& ()-35910%& ()- 10,/ QD 1099! &8

10%9g& ()-g!'s3
H3c\'/ O

CHj

5 Following the method described in Example 10,
mixture of the amine (300 mg, 0.79 mmol) from Example 9, part
B and 2-methylpropionaldehyde (1.6 g, 22.0 mmol) in methanol
(15 ml) was added to Na(CN)BH3 (500 mg). The mixture was
stirred for 65 h at room temperature. The reaction was

10 concentrated in vacuo and taken up in 2N aqueous NaOH (20 ml)
and extracted with ethyl acetate (150ml). The organic layer
was dried over MgSO4, concentrated in vacuo and purified by
medium pressure liquid chromatography using a gradient
solvent system of 2:98 methanol/methylene chloride followed

15 by 0.5:5:95 NH40H/methanol/methylene chloride to give 170 mg
(49% yield) of the title compound as a clear oil. [1H] -NMR

(CDCl3) consistent with structure.
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O O O ewing the mithod dcderibed in Example 10,
g amp
mixture of the amine (300 mg, 0.79 mmol) from Example 9, part
B and 4-pyridinecarboxaldehyde (0.5 g, 4.67 mmol) in methanol
(15 ml) was added to Na(CN)BH3 (500 mg). The mixture was
10 stirred for 65 h at room temperature. The reaction was
concentrated in vacuo and taken up in 2N aqueous NaOH (20 ml)
and extracted with ethyl acetate (150ml). The organic layer
was dried over MgSO4, concentrated in vacuo and purified by
medium pressure liquid chromatography using a gradient
15 solvent system of 2:98 methanol/methylene chloride followed
by 0.5:5:95 NH4O0H/methanol/methylene chloride to give 70 mg
(19% yield) of the title compound as a clear oil. [lH]-NMR

(CDCl3) consistent with structure.
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Pvridin-2-vl)ethyl) Propionamide, Citrate Salt

COH
GHy H,
H3C\ N\/\© ) HO—C _002H
H GH2
© Z CO,H
107
5 Following the method described in Example 6, part

C, (N-methyl)-2-(methylamino) -3-phenyl-N- (2~ (pyridin-2-
yl)ethyl) propionamide (product in Example 2, part B) was
converted to a citrate salt. ['H]-NMR (CDCl3) consistent with

structure.
10 EXAMPIE 14
(28) -N-Methyl-2-methylamino-3-phenyl-N-
[4-pyridin-3-yl-1-(3-pyridin-3-yl-
ropyl)-butyl] -propionamide, Citrate Salt
902H
H,
HaCsn * HO—C-COH
H ?Hz
CO,H
09
15 Following the method described in Example 6, part

C, (28)-N-Methyl-2-methylamino-3-phenyl-N-[4-pyridin-3-
yl-1-(3-pyridin-3-yl-propyl) -butyl] -propionamide (product in
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(CDCl3) consistent with structure.

EXAMPLE 15

Rotamase Inhibition Assa

5 Inhibition of FKBP enzyme activity was determined
in the PPIase assay described in S. T. Park et al., J. Biol.
Chem., 267, pp. 3316-24 (1992), the disclosure of which is
herein incorporated by reference. This is a chymotrypsin-
coupled assay in which FKBP catalyzes the cis to trans

10 isomerization of the Leu-Pro bond in the peptide substrate
Suc-Ala-Leu-Pro-Phe-pNA. The trans form, but not the cis
form, is cleavable by chymotrypsin. The release Phe-pNA was
monitored by absorbance at 400 nm. Chymotrypsyn cleavage is
very rapid and therefore cis-to-trans isomerization is rate-

15 limiting.

Each reaction mix consisted of 0.1 M Tris buffer,
pH 7.8, 15 nM FKBP, 30 uM substrate and 0.5 nM to 10 uM of
compound to be tested diluted in Me,SO0. The mixture was
incubated at 15°C for 5 minutes and then reaction was

20 initiated by addition of chymotrypsin (100 ng/ml final
concentration) and followed spectrophotometrically for 5
minutes. Total reaction volume was 1 ml. None of the
compounds of this invention demonstrated a Ki of less than 10

BM, as demonstrated in the table below.
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h& ()-130* 2 10%AI& ()-" (10% & ()-110%\&c()-110% r& ()-1~_@!!!b10%& ()-
1 9% 1 109U () - gy10%& () - 2&10%&'() 10, 18 1o, y510% & ()-zQ'vwU3_@ ! t°

"10%e& ()--!f.@ " 10%&' 10% )- -1 xP
"109& ()--!D.! &) ta?“fﬁf?&' l&’g l It "109109%&' ()- 10z 10z
10z910% & () - 8TO%&E () - Mﬁfs& Inhibltion {Ki) Rotamase inhibition (Ki)
"10%" & () - - #) Qh'g' #,,M 109 () - ! S10%REbhmpbuid 8%aM) - | +@0%~&' ()-I
0%&' ()-ynmlO%& = 008 1070 106 >50,000
P 3 >50,000 107 >25,000 |
' 3 >2E.050 98 325,000
8 >50,000 110 >25,000 |
T >50.000 11 >50,000
101 >50,000 112 >50,000 |
T 403 >50,000 113 >50,000
104 >50,000 |
EXAMPLE 16

MDR Sensitization Assay

5 To demonstrate that the compounds according to
this invention do not possess MDR reversal activity, cell
lines which are known to be resistant to a particular
drug were used.

We carried out multidrug resistance reversal
10 (MDR) assays using L1210VMDRC.06 or HL60/Vinc cell laines.
L1210vMDRC.06 are L1210 mouse leukemia cells transduced
with the pHaMDR1/A retrovirus carrying a MDR1l cDNA, as
described by Pastan et al., Proc. Natl. Acad. Sci. USA,
85, pp. 4486-4490 (1988). The L1210vMDRC.06 multidrug

15 resistant line is a cell line that has been drug-selected

by culturing transfected cells in 0.06 png/ml colchicine.
The HL60/Vinc human promyleocytic leukemia cell line is
a multidrug resistant cell line derived from HL60 drug-
sensitive parental cells by selection in increasing
20 concentrations of vincristine.
Using L1210vMDRC.06, multidrug resistance
reversal assays were conducted by plating 1 x 104

cells/well in 96 well microtiter plates and exposing them
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10((!'x ", 110% (& ()-! ",110%1& ()-!] ,'10% (& ()-! " ,!110%##& ()-8>H{zX9.C
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109!~ 11090&" ()-!'110% & ()-!]0M10% ()-!'5, 109008 ()-:10%& ()- 10g 10g;
~WX9BC
109 *z10%0% () - (-109%0& ()-!$"10988& () - L~$%10%00& ()-!~ 110%& ()-!y! 109600
()-2 345 wi [ MC 10g *z10% 1000 1000
iggfll’2!109&E§‘é)ééﬁcéﬁéég@g&g'fgnge P hpTEinlQ¥8 Q- 0b1s uM)  FOMC
. in the presence or absence of compounds of this invention
(0.1, 0.25, 0.5, 1.0, or 2.5 pM) as described in U.
Germann et al., Anti-Cancer Drugs, 8, pp. 125-140 (1997).

5 After eulture for 3 days, the viability of cells was

quantitated using XTT dye to assess mitochondrial
function [Roehm et al., J. Immunol .* Methods, 142, pp.
257-265, (1991)]. All determinations were made in

replicates of at least 4. Results were determined by

10 comparison of the IC50 for doxorubicin alcone to the IC50
for doxorubicin + compound. An MDR ratio was calculated
(IC50 Dox/ IC50 Dox + Inhibitor) and the integer value
used for comparison of compound potencies.

Assays using HL60/Vinc cells were performed by

15 plating cells in 96 well microtiter plates at a
concentration of 4 x 109 cells/well. The cells were then
exposed to various concentrations of doxorubicin (9 nM to
6.7 uM) in the presence or absence of various compounds
of this invention at various concentrations (0.5, 1.0,

20 2.5, 5.0 or 10 uM) as described in U. Germann et al.,
Anti-Cancer Drugs, 8, pp. 141-155 (1997). After
culturing the cells for 3 days, their viability was

guantitated using the XTT dye method to assess
mitochondrial function (Roehm et al., supra). Results

25 were expressed as a ratio of the IC50 for doxorubicin
alone to the IC50 for doxorubicin plus compound. 1In all
assays the intrinsic antiproliferative or cytotoxicity
activity of the MDR inhibitors was also determined for
HL60/Vinc cells.

30 The results of these assays on several
compounds of this invention are depicted in the table

below.

35 Table 5. MDR Reversal Assay.
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Compound # MDR Ratio* Cellline | Compound# NDR Ratio® Cell line

| 1 0.e HL60/Vinc 16 18.9 HLBD/Vine
2 0.7 HL60/Vinc 17 14.6 HLE0/Vinc

3 o0& HLEO/Vins 18 13. =L0634vine
[ 4 6.2 HL60/Vinc 102 1.2 HL60/Vinc !

5 304 HL60/NVIne 103 0.7 HLBXMVInc
[ 6 17.7 HL60/Vinc 104 0.6 HL60/Vinc |
7 21.9 HLEONIne 108 10 L1 2:: D;g':DR
28.5 HL60/Vinc 106 1.2 HLB0/Vinc |

9 243 HLE0/Vine 107 0.8 H.60/Vinc
10 9.1 HL&0/Vinc 108 0.4 HL60/Vinc

11 1.7 HL60/NVinc 110 141 HLSD/Vinc
12 226 HLB80/Vinc 111 1.2 HLE0/Vinc .

13 18.3 HL60/Vine 112 24 HLSD/Vine
14 18.9 HL60/Vinc 113 2.3 HL60/Vinc |

| 15 2.4 HLS0/Vinc
> MDR ratios tested at compound concentrations of

2.51M, except for compounds 5, 6 and 7, which were tested
at 10mM.

As can be seen from these results, there does
not seem to be a strong correlation between structure and
MDR ratio. Factors which could be responsible for this
are the ability of the compound to get into the cell, the
toxicity of the compound and the metabolism of the
compound inside the cell. As such, compounds with an MDR
ratio higher than 7 would not be included as compounds
which lacks MDR reversal activity according to the

parameters of this invention.

EXAMPLE 17
Neurite Qutgrowth Quantitation In PCl2 Cell System

In order to directly determine the neurotrophic
activity of compounds described in this invention, the

neurite outgrowth assay was carried out with
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pheochromocytoma PCl2 cells as described by Lyons e% al.
(1994).
PC12 cells were maintained at 37°C and 5% CO; 1in

Dulbecco's modified Eagle's medium (DMEM) supplemented

.5 with 10% heat-inactivated horse serum, 5% heat-
inactivated fetal bovine serum (FBS), and 1% glutamate.

The cells were then plated at 105 per well in

96 well plates coated with 5 m/cm2 rat tail collagen and
allowed to attach overnight. The medium was then

10 replaced with DMEM, 2% heat-inactivated horse serum, 1%
glutamate, 1-5 ng/ml of NGF (Sigma) and varying
concentrations of the compounds of this invention (0.01
nM - 10000 nM). The background control culture was
administered with 105 ng/ml of NGIF alone without

15 compound. Positive control cultures were administered
with high concentration of NGF (50 ng/ml). The cells
were then incubated at 37°C at 5% CO2 for 72 hours, fixed
with 3% formaldehyde and nerve outgrowth was determined
visually on a scale of 0 to 4.

20 The results are shown in the table below.

Table 6: Neurite Outgrowth Activity of Compounds of this Invention.

Compound 0.01 nM 0.1 nh_ﬂ ‘4 nM 10 nM 100 nM 1000 nM 10000 niM
1 ND ND ND 3 1= i NC
2 ND ND ND 3 3= 4> ND |
3 ND ND ND 2= 4 4= ND
4 ND ND ND O 3 4 ND |
[ 5 ND ND NDb 2 3 3° ND
6 ND ND ND &4 * 2 3 ND ]
7 ND ND NG 2 2" 3 NC
8 ND ND ND 4 2* 3+ ND
9 ND ND ND 4 2° 3 ND
10 ND ND ND 3* 4 2" ND
11 ND ND ND 1 3 3 ND
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101 ND ND ND ND ND ND ND
102 3 * & & 2= 3 &
103 ND ND N3 © 0 0 ND
104 3 3 2@ 2 4 3 & |
105 ND ND ND 4 ) 0 ND
106 ND ND ND ND  1° 2 ND |
107 ND ND ND ND 3 o ND
108 ND ND ND © 3 0 ND |
109 K > & 3 2 L 3
110 ND ND ND ND 3 o ND |
B BT 4" 23 2= o= I PR
T2 ND ND ND 3 4 3 ND |
113 ND ND ND 2 rg 2" ND

* Assay done in triplicate for each concentration
tested. Indicated result is average of the three
samples.
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indicated by the “0”) at high compohnd concentrations of
certain compounds is attributed to the toxic effects of
those compounds on the cells at higher concentrations.
Negative results for compound 103 were the result of only

15 a single experiment with one sample assayed at each of 3
concentrations. We believe this compound will display
some nerve growth stimulatory activity in the PCl2 assay
when this experiment is repeated.

Other compounds of this invention will also

20 demonstrate significant nerve growth stimulatory
activity. )

While we have hereinbefore presented a number
of embodiments of this invention, 1t is apparent that my
basic construction can be altered to provide other

25 embodiments which utilize the methods of this invention.
Therefore, it will be appreciated that the scope of this
invention is to be defined by the claims appended hereto
rather than the specific embodiments which have been

presented hereinbefore by way of example.

30
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l
1

10! @ 10% () -

mLO% ()- MLO% ()- 10H 10H

D (1)
and pharmaceutically acceptable derivatives thereof
wherein:

A and B are independently selected from hydrogen,
Ar, (C;-Cs)-straight or branched alkyl, (C,;-C¢)-straight or
branched alkenyl or alkynyl, (Cs-Cq)-cycloalkyl
substituted- (Cy-C¢) -straight or branched alkyl, (Cg-C5)-
cycloalkyl substituted- (C;~C¢) -straight or branched
alkenyl or alkynyl, (Cs-Cq)-cycloalkenyl substituted- (C;-
C¢) -straight or branched alkyl, (Cs-Cq)-cycloalkenyl
substituted- (C.-C¢) -straight or branched alkenyl or
alkynyl, Ar-substituted- (C;-Cg)

alkyl,

-straight or branched

or Ar-substituted- (C;-C¢)-straight or branched
alkenyl or alkynyl; wherein any one of the CH; groups of
said alkyl, alkenyl or alkynyl chains in & or B is

optionally replaced by 0, §, S(0), S(0); or N(R); wherein

R is selected from hydrogen, (C.-Cg)

branched alkyl,

-straight or
or (C;-C¢)-straight or branched

alkenyl or alkynyl;

Ar is selected from phenyl, 1-naphthyl, 2-

naphthyl, indenyl, azulenyl, fluorenyl, anthracenyl,

2-furyl, 3-furyl, 2-thienyl, 3-thienyl,2-pyridyl, 3-

pyridyl,
imidazelyl, pyraxolyl,

4-pyridyl, pyrrolyl, oxazolyl, thiazolyl,

2-pyrazolinyl, pyrazolidinyl,

isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-
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10H 109%4& () - ! M@$10%& ()-??@ @AAL@@ K, EC 109 ()- C 109%& ()- C 109%& ()- C
109 ()- C 109 ()- C 10%& ()- C 10% ()- 5@ @ @ED@@P@A, EC 10%3-6 (C
109 ()- (C 109 ()- C 109 ()- C 109 ()- #3-6 PGRA@ @ @@ @ @J+EC

109 ()- C 109& ()- #3-6 C 109%& ()- C 10%& ()- C 10%&' ()- C 10% ()-

5 @v@aaEaR F+EC 109& (C 10%&' ()- C 10% ()- C 109%& ()- #3-6 C 10% ()- C
10% () - COOOCEREFECY10%&, BC410RRA) az€l#DYRL (3 ;3 CHOR 430140 10%& () -

1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,2,4-
thiadiazolyl, benzoxazolyl, pyridazinyl,
pyrimidinyl, pyrezinyl, 1,3,5-triazinyl, 1,3,5-
trithianyl, indolizinyl, indolyl, isoindolyl, 3H-
indolyl, indolinyl, benzo [b]furanyl,
benzo [b] thiophenyl, 1H-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, 4H-guinolizinyl, quinolinyl,
1,2,3,4-tetrahydroisoquinclinyl, isoqguinolinyl,
1,2,3,4-tetrahydroquinelinyl, cinnolinyl,
phthalazinyl, gquinazolinyl, quinoxalinyl, 1,8-
naphthyridinyl, pteridinyl, carbazolyl, acridinyl,
phenazinyl, phenothiazinyl or phenoxazinyl or other
chemically feasible monocyeclic, bicyelic or
tricyclic ring systems, wherein each ring consists
of 5 to 7 ring atoms and wherein each ring comprises
0 to 3 hetercatoms independently selected from N,
N(R), O, 8, 8(0), or sS(0), and wherein
each Ar is optionally substituted with one to three
substituents independently selected from halogen,
hydroxyl, nitro, -SO:H, triflucromethyl, trifluoromethoxy,
(C1-C¢) -straight or branched alkyl, (Cz;-Cs)-straight or
branched alkenyl, 0-[(C;-C¢)-straight or branched alkyll],
O- [(C2-Cg) -straight or branched alkenyl], O-benzyl, O-
phenyl, 1,2-methylenedioxy, -N(RY) (R*), carboxyl, N-(C;-Cg-
straight or branched alkyl or C;-Cs-straight or branched
alkenyl) carboxamides, N,N-di-(Ci-Cs-straight or branched
alkyl or C;-Cg-stralght or branched alkenyl) carboxamides,
N- (Ci-Cs-straight or branched alkyl or C,-Cs-straight or
branched alkenyl) sulfonamides, N,N-di-(C;-Cg-straight or
branched alkyl or C;-Cs-straight or branched alkenyl)
sulfonamides, morpholinyl, piperidinyl, 0-3Z, CH;- (CH:) -2,
O- (CHp) g-%, (CH:)¢-2-0-Z, or CH=CH-Z;
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#3-6 C 109%& () - pA+EC 10%+3-6 C 10%& ()- C 10%&' ()- C 10% ()- C
109&' ()- #3-6 o J+EC 109 ()- C 10%& ()- #3-6 C 10%& ()- C 10%& ()-
'C 109 ()- C 109%& ()- @@@@@ddAl K* | " 10%<#& ()- |"10%4& ()-!21"10%>& ()-C
109%& ()- #3-6 C 10% ()- C 10%& ()- AAA CC DI DzY8* |" LL 1"109%& ()-"

AL 1" 109 & ()-" U L !1"10%H#& ()- P "L !"10%H#& ()-

L°1"10% & () - 'ZL | " WO (i - mmddspéﬁa%t&y( ket 840%& () (

L &10%#& () - 0#10 |° 86109 ( "109%&' () - FGHI JJ>K|[ vU4 310%'!

& ()-y Lllo%#& EPML §1#€dvﬁ&“*1‘(51—?( ft §r#399’t?@cézeé) ﬁék@ls 4C0%B () - (

S, #109048 () - (HEKAIGKOKRKBIEKING IR o e J0% S L) -3
L910%h & ()- 10#10#10# LOMLOY&E ()- L&6® 1098:& ()~

10% h", & () - Y/ KEN@¥ 116% Fhegedy- Rn awdoRy sge( ):akﬁnlc%ah'th&'r()»att’h

D6 AR O B 0
10% h", & ()-Yn SLOYiehiofrel YR tEA¥UCE]1&e( FiXg; 10% h", & ()-Yn 10%h", & ()-Yn
10% h", & () - YKKKKL LLtT4vVe/n 10%h", & ()-Yn 10%h", & (i Yn 10%h", & ()-Yn
10% h", & ()-Yn 10% K" 1& Epleckes @fEEmLitmEtEQEYRBWBln YRR () - Yn
10% h", & ()-Y/ o n % h" <& ()-Y2L;
o e N hvee PP %‘3‘0&1& )r(lé - %? o%ﬁhml%g 3, %ﬁ) & ()-Yn
10% h", & () - Yn dmtﬂiryl&seyca\mwsu gsm@peuL IWVEéwuyf@hlaﬂ%h & ()-Yn
10% h", & () - Yn
10% h" ' & 8 YqLi11 ﬁ'y E‘LLd%v\‘?g‘?*ﬁ@‘% g‘&%ﬁg S’rwﬁyﬁb@}%ﬂ&?‘}d\m
10% h", & () - Yn 10% kg' i& ©)- Ynot0%y:h", & () - Yn 10%h & ()- YLLLLLLLt T4vV6/ n
10% h", & Q% 0% h", & ()-Yn 10%h", & ()-Y
10%2 h", & 8 Q%LL?L& é&?‘%/e/qn 10% fu) &n() ¥ 10% fu) &n() Y/ K\ -@n
g8 { e sl R S0 W R

% h", n 0 n , n 0
10% h", & dYEBLeE!M\/PefIr/fv\fQG'LK‘\:s @a’pr_a;%ht 00&‘ (D)ramhgdcyqaak(;& ( XCYrCs) -
10% h", & V6/ K\ - @n
10%2 h", & éqgi%% o b% E’))Chga %ggééﬁyl 8%/6 h*SE Y “Yn 10% h", & () - Yn
10% h* , & (@< Y2RGMyN-SDbISM MUT4RVECp- 0 %stsadsh)- ¥ badnkhed ALkYN,
ig?ﬁ; E:,g 8 Y 18%52%“?"‘8 Ynllg%%te ()cz%lg\og%niu%)ow l\/kl\/lsSSvVG/n
10% h", & @1 k\éhNﬂNbWMlMQ@SVV&énCJ)O%yh:LG%lQ{)enm -L0%sh c&t el Ycl-
10% h", & () - Y/ K\ @ 109% k‘ég Yn 109% h* , § YMVMMMMMVDS3VV6/ 1
10% h", & @lvﬁtiew %F(l)’rw B HH0Y h s&cc -YRC1034 RenRl() - yn
10% h", &

LXMDY v
10% h" . & 8“ Yn 10% h* y(@\?:\&f@o%};%& @rgf&mvcgﬁﬂra %%@Eﬂ[ °{%{/6/2

F4" 109 & (a)lJWﬂY§-31@%"&UPFIlﬁUte%“](Q%<&)( Sstraightowx" bgaprhed

100804 i B BRI LMLC TABBE O et 080
' SF 109 (@)iken$A" bA%=1&yhyl; ~SF'10% & ()- SF 10%& ()- Y " SF"10%"&& ()-

SF"10%! +& - U5U=UFUL SUZU .?vU4/ 109& 109& - 109 -
DL00@ () e LhodR R S8 £ 3okt LPORUE O gt v oL 0hE0 e 0

K is selected from (C;-C¢)-straight or branched
alkyl, Ar-substituted-(C;-Cq)-straight or branched alkyl,
(C2~C¢) ~straight or branched alkenyl or alkynyl, Ar-
substituted- (C,-C¢) -straight or branched alkenyl or
alkynyl, or cyclohexylmethyl; wherein any one of the CH,
groups of said alkyl, alkenyl or alkynyl chains in K is
optionally replaced by O, S, S(Q), S$(0); or N(R);

nis 0, 1 or 2;

J is selected from hydrogen, (C;-C¢)-straight or
branched alkyl, (C,-Cg)-straight or branched alkenyl or
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109& ()- ' 109 ()-;c+V7 ' 109 ()- ' 109 () -t UaK UUUUU #; c+V7 ' 109%& () -
109& ()- ' 109& ()- ' 109& ()- ' 109& () - UUUUUUUOD; c+V7 ' 109& ()- ' 109& () -
109& ()- ' 109& ()- '109& ()- ' 109 ()-UUUUUUUGG ; ' 109& ()- ' 109& () -

10% ()

VT T 109 () - ' 109 () - UUUUUUU #; c+V7 ' 109%& ()- ' 109%& () -

109& ()- ' 109 ()- ' 109 () - UUUUUUUID; c+V7 ' 109& ()- ' 109& () -

alkynyl, Ar-substituted-(C;-C¢)-straight or branched
alkyl, Ar-substituted-(C;-C¢)-straight or branched alkenyl
or alkynyl, or cyclohexylmethyl; and

D is selected from is selected from Ar, (Ci-Ce¢)
straight or branched alkyl, (C;-C¢) straight or branched
alkenyl or alkynyl, (Cs-C;) cycloalkyl substituted (C,-Cs)
straight or branched alkyl, (Cs-C;) cycloalkyl substituted
(C2-C¢) straight or branched alkenyl or alkynyl, (Cs-C,)
cycloalkenyl substituted (C,-C¢) straight or branched
alkyl, (Cs-Cy) cycloalkenyl substituted (C;-C¢) straight or
branched alkenyl or alkynyl, Ar-substituted (C;~Cg)
straight or branched alkyl, or Ar-substituted (C,-Cg)
straight or branched alkenyl or alkynyl; wherein any cne
of the CH; groups of said alkyl chains in D other than the
one that is directly bound to SO; in the compound, is
optionally replaced by O, §, S0, S0, or NR; and

wherein compound of formula (I) is not (8)-(2-(5-
(dimethylamino) -l1-naphthalenesul fonamido) -3 -phenyl)
carboxylic acid, 1-(pyridin-4-yl) propyl ester or (S)-(p-
toluenesulfonamido) -3-phenyl-N- (2- (pyridin-2-yl)methyl)

propionamide.
2. A compound of the formula:
o] B
(Tm T//l\\A
) Y
P
|
O=T=o
D
(I11),

and pharmaceutically acceptable derivatives thereof,
wherein A, B, Y, D and subcomponents thereof are as
defined in claim 1;

mis 0, 1 or 2;
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"109& ()- 109 ()- 109 ()- ' 109%& () - UUUUUUWG ; 109 ()- " 109 () -
"109%& ()-;c+V7 "109%&K ()- ' 109 ()- UUUUUUU #; c+V7 '"109& ()- ' 109%& () -
T109& ()- 109 ()- ' 109& () - UuuuuuvdD; c+V7 " 109& () - 109 ()- 109 () -
109 ()- 109 ()- 109 ()-VW WWQG ; 109 ()- " 109%& ()- 109k ()-;
c+V7 109 ()- ' 109 ()-VWW!I V'V _#;, c+V7 ' 109 () -

p is 0, 1 or 2;

p+mis 1, 2 or 3;

the indicated ring is saturated, partially
unsaturated or unsaturated;

1 to 2 carbon atoms in the indicated ring are
optionally replaced with a heteroatom independently
selected from O, S, S(0), S(0): or NR; and

the indicated ring is optionally benzofused.

3. The compound according to claim 1 or 2,
wherein at least one of A or B is a (C;-Cg) -straight alkyl

terminally substituted with pyridyl.

4, The compound according to claim 1, wherein

X is nitrogen or oxygen.

5. The compound according to claim 1, wherein

J is a (Cy-C3) -straight alkyl.

6. The compound according to claim 1, wherein
K is a (C;-C3)-straight alkyl terminally substituted with
phenyl.

7. The compound according to claim 1 or 2,
wherein D is selected from (C;-C¢) straight or branched
alkyl, Ar, Ar-substituted (C;-C¢) straight or branched
alkyl, Ar-substituted (C;-C¢) straight or branched alkenyl
or alkynyl, or ~CH;-S(0),-(C1-C4) straight or branched
alkyl.

8. The compound according to claim 7, wherein

D is selected from aminophenyl, nitrophenyl, isopropyl,

benzyl, fluorophenyl, cyanophenyl, methoxyphenyl,
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"109& ()- 109 ()- 109 ()- ' 10%& ()-"V$V V*V-VOV3VdAD;, c+V7 " 109 () -
"109& ()- "109& ()- "109%& ()- ' 10%& ()- ' 10%&k' ()-3V6VIV: V<V?VCVQG ;

T109%& ()- 109 ()- ' 109 ()-;c+V7 " 10%& ()- ' 10%&' () - CVHVKVLVWNVOVK/ ;
;Cc+V7 109 ()- 109 ()- 109 ()- 109 ()- ' 109& ()- OVPVWVWWW[:;c Y
10%qs& ()- 10%sqs& ()- 910%sqs& ()-10J 10J &10J s610% & ()-s

'10%&T()'3Q@ééﬁé§§§$£ﬁ?f, éegﬁyfgﬁgégﬁylmethyl, ethylenephenyl,
diritroanilinophenyl, N,N-dimethylaminophenylazophenyl
N,N-dimethylaminonaphthyl or acetamidophenyl.

9. The compound according to claim 1 or 2,

wherein Y is methyl.

10. The compound according teo claim 1, wherein

nis 0
11. The compound according te claim 2, wherein
p is O.
12. The compound according to claim 2, wherein
p is 0O;

mis 2; and

the indicated ring is fully saturated.

13. The compound according to claim 1 or 2,
said compound being selected from any one of compounds 2,
or 4 to 18 in Table 1 or any one of compounds 1 or 3 in

Table 2 as follows:
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Table 1.
Cmpd # | Structure Cmpd # | Structure
ch\ : Pl{ \ hJC\N/\"/I \—
N
Y | e ]
2 O==S==0 0O N A 4 l R
F | N
N NH
H,C I £
N N RN N
o==';‘=o o L B
N NZ
- ~ ‘ “
N, P L
HN N N
N
CH,y
HyCol EH, ?H:
omimo | ® RS ~
7 1 N 8 o=§=o 0 ‘ =
@ = @/N% N
F ! - ~
N P
e CH,
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'10%35&'( { 10%s& ()- { 10%s& ()- { 10%s& ()- { 10%ss& ()-
{ 10%s& ()- WWWWWWWG |

10%ss& () -
-109%s& () -

{ 10%s& () -

{ 10%s& () -

Cmpd # Structure | Cmpd # Structure
?H: ?HJ
Py N A My N =
11 __I__ 12 | |
e} =0 O P Q=8==pD O P
..L <0 N N
29~
o CH, I S
=
N
13
15
17
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{ 10%s& ()- ;csd { 10%s& ()- -VWVBWW WWWC | { 10%s& ()- ;csd {
10%s& ()- { 10%s& ()- { 109%s& ()- { 109s& ()- ?VBWEWHWKWNBW ?| {
10%s& ( {

Table 2.
Cmpd # | Struciure Cmpd # Structure
mp u
|-
CH; 1 CHy /N *
'\/\/(J
N N l X N N =
O==S==0 0 N o==§==0 ©Q
1 3
| ]
™
NH, i NH3
L
l4. A compound of the forxrmula:
Q B
J\T/(CHZ)H\(U\ P

and pharmaceutically acceptable derivatives thereof,
wherein:

A, B, X, Y, K, J, n and subcomponents thereof are as
defined in claim 1; and

R® is selected from (C;-Cs)-straight or branched
alkyl, Ar-substituted-(C;-C¢)-straight or branched alkyl,
(C2-C¢) ~straight or branched alkenyl or alkynyl, or Ar-
substituted- (C;-C¢) -straight or branched alkenyl or
alkynyl;

wherein any one of the CH, groups of said alkyl,
alkenyl or alkynyl chains in R® is optionally replaced by
O, S, 8(0), S(0)s or N(R); and

wherein any one of the CH, groups of said alkyl,
alkenyl or alkynyl in R?, except the CH, group bound to
nitrogen, is optionally replaced with C(0);
provided that when:

A and B are independently Ar-substituted- (C;-Cs) -
straight or branched alkyl, or Ar-substituted- (C,-C¢) -
straight or branched alkenyl or alkynyl;
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10%s& ()- { 10%s& ()- { 10%s& ()- { 10%s& ()- { 10%ss& ()-
10%8s& ()- SWWWKW WWaWIWG | { 10%s& ()- { 10%s& ()- { 10%s& ()-

X is N, O or C(R);
wherein R is hydrogen, (C;-C¢)-straight or
branched alkyl, or (C;-Cg¢)-straight or branched
alkenyl orlalkynyl;

wherein when X is N or C(R), Y is hydrogen, Ar, (C;-
C¢) -straight or branched alkyl, (C,-Cg)-straight or
branched alkenyl or alkynyl, (Cs-C;)-cycloalkyl-
substituted- (C;~C¢) -straight or branched alkyl, (Cs-C,)-
cycloalkyl -substituted- (C;-Cg) -straight or branched
alkenyl or alkynyl, (Cs-Cy) -cycloalkenyl -substituted- (C,-
Cq) -straight or branched alkyl, (C5~C) -cycloalkenyl -
substituted- (C;-C¢) -straight or branched alkenyl or
alkynyl, Ar-substituted- (C;-C¢)-straight or branched
alkyl, Ar-substituted- (C;-C¢) -straight or branched alkenyl
or alkynyl, phenyl substituted- (C;-Cg)-straight or
branched alkyl, or phenyl substituted- (C;-C¢)-straight or
branched alkenyl or alkynyl;

when X is O, Y is a lone pair of electrons;

K is (C;-Cg) -straight or branched alkyl, Ar-
substituted- (C;-C¢) -straight or branched alkyl, (C,-Cg)-
straight or branched alkenyl or alkynyl, Ar-substituted-
(C;-Cq) -straight or branched alkenyl or alkynyl, phenyl
substituted- (C;-C¢) -straight or branched alkyl, phenyl
substituted- (Cy-Cs) -straight or branched alkenyl or
alkynyl, or cyclohexylmethyl; wherein any one of the CH,
groups of said alkyl, alkenyl or alkynyl chains in K is
opticnally replaced by O, S, S$(0), S(0); or N(R);

J is hydrogen, (C;-C¢)-straight or branched
alkyl, (C2-C¢)-straight or branched alkenyl or alkynyl,
Ar-substituted- (C;-Cs) ~straight or branched alkyl, Ar-
substituted- (C,-C¢) ~straight or branched alkenyl or
alkynyl, phenyl substituted- (C;-Cq)-straight or branched
alkyl, phenyl substituted- (C;-C¢) -straight or branched
alkenyl or alkynyl, or cyclochexylmethyl;
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10%s& ()- ;csd { 10%s& ()- dWyW WipwWjWIWC | { 10%ss& ()- ;csd
10%s& ()- { 10%s& ()- { 10%s& ()- { 10%ss& ()- uWW WA ?|
10%s& ( { 10%sé& ()-

R® is (Cy-C¢) -straight or branched alkyl, Ar-
substituted- (C1-C¢) -straight or branched alkyl, (C;-C¢)-
straight or branched alkenyl or alkynyl, Ar-substituted-
(C;-Cs) -straight or branched alkenyl or alkynyl, phenyl
substituted- (C1-Cs) -straight or branched alkyl, or phenyl
substituted- (C,-Cs) -8traight or branched alkenyl or
alkynyl;

wherein any one of the CH; groups of said alkyl,
alkenyl or alkynyl chains in R® is optionally replaced by
0, 8, S(0), or N(R); and

wherein any one of the CH, groups of said alkyl,
alkenyl or alkynyl in R*®, except the CH; group bound to
nitrogen, is optionally replaced with C(0) or S(0).,
then:

Ar is not unsubstituted or substituted 2-pyridyl, 3-

pyridyl, or 4-pyridyl.

15. A compound of the formula:

O B

(IV)

and pharmaceutically acceptable derivatives thereof;
wherein:

A, B, X, ¥, m, p and subcomponents thereof are as
defined as in claim 2; and

R} is selected from (Cy-Cg)-straight or branched
alkyl, Ar-substituted- (C;-Cs)-straight or branched alkyl,
(C,-Cg) -straight or branched alkenyl or alkynyl, or Ar-
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substituted- (C2-C¢) -straight or branched alkenyl or
alkynyl;

wherein any one of the CH; groups of said alkyl,

alkenyl or alkynyl chains in R is optionally replaced by
O, S, 8(0), S(0); or N(R);

wherein any one of the CH: groups of said alkyl,
alkenyl or alkynyl in R’, except the CH, group bound to
nitrogen, is optionally replaced with C(0): and wherein

when p is 0 and m is 1, the second CH; group in the

alkyl, alkenyl or alkynyl chain of R® is not replaced with

c(o).

16. The compound according to claim 14 ox 15,
wherein at least one of A or B is an Ar-substituted (C;-
Cg¢) ~alkyl chain.

17. The compound according to claim 16,
wherein at least one of A or B is a (C;-Cq) -alkyl chain

terminally substituted with phenyl or pyridinyl.

18. The compound according to claim 14 or 15,

wherein X i1s N or O.

19. The compound according to claim 14,

wherein K is benzyl.

20. The compound according to claim 14,

wherein J is hydrogen or methyl.

21. The compound according to claim 14 or 15,
wherein R® is selected from hydrogen, (C;-C¢)-alkyl, (C;-
C¢) ~alkyl terminally substituted with pyridyl, or 3,4,5-
trimethyoxybenzoylmethyl.
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' ' VAANAAC( ¥%ssé& ()- ;csd 10%s& ()-  { 10%s& ()-
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O 109& ()- 109& ()-@ &LOY& () - VWA 2|

22. The compound according to claim 14,

wherein n is 0.

23. The compound according to claim 15,
wherein:
P is 0;
m is 2; and

the indicated ring is fully saturated.
24. The compound according to claim 14 or 15,

wherein said compound is selected from any one of

compounds 101 to 108 or 110-113 in Table 3.
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Table 3.

CmP,d.#, Structure P E .. {.Cmpd .-[: Stracture o

s I -"--. - '.' " . i . . “|' . . .|: -. -n.:|III by
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101 ': ) ',I - > |

d \ I |

102 168
’!1 I03 I

.

104

105 112
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25. A compound characterized by:
a. possessing neuronal activity;
b. having the ability to increase cytoplasmic

Ca?* concentration or bind to the ryanodine receptor;

a. not binding to FKBP; and
d. not possessing MDR reversal activity.
26. A composition comprising:

a) a neurotrophic amount of a compound
according to any one of claims 1, 2, 14 or 15; and

b) a pharmaceutically suitable carrier.
27. The composition according to claim 26,
wherein said composition is formulated as a
pharmaceutically acceptable composition.

28, The composition according to claim 27,
further comprising a neurotrophic factor.

29. A composition comprising:
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alkenyl or alkynyl chains in R® is optionally replaced by
O, 8, S(0), S(0); or N(R); and

wherein any one of the CH; groups of said alkyl,
alkenyl or alkynyl in R?, except the CH: group bound to
nitrogen, is optionally replaced with C(O);

b) a pharmaceutically suitable carrier; and

c) a neurctrophic factor.

30. The composition according to claim 28 or
29, wherein said neurotrophic factor is selected Ifrom
nerve growth factor (NGF), insulin growth factor (IGF)
and active truncated derivatives thereof, acidic
fibroblast growth factor (aFGF), basic fibroblast growth
factor (bFGF), platelet-derived growth factors (PDGF),
brain-derived neurotrophic factor (BDNF), ciliary
neurotrophic factors (CNTF), glial cell-derived
neurotrophic factor (GDNF), neurotrophin-3 (NT-3) and

neurotrophin 4/5 (NT-4/5).
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in a patient or in an ex vivo nerve cell comprising the
step of administering to said patient or said nerve cell
a neurotrophic amount of a compound of formula

O B

J\N/<CHz)n\(U\)A\A
' | (II1)

R® K

and pharmaceuticallJ'acceptable derivatives thereof,
wherein:

A, B, X, ¥, XK, J, n and subcompconents thereof are as
defined in c¢laim 1; and

R’ is selected from (C,-C¢)-straight or branched
alkyl, Ar-substituted- (C;-Cg¢)-straight or branched alkyl,
(C5-C¢) -straight or branched alkenyl or alkynyl, or Ar-
substituted- (C;-C¢) -straight or branched alkenyl or
alkynyl;

wherein any one of the CH, groups of said alkyl,
alkenyl or alkynyl chains in R® is opticnally replaced by
O, 8, 8(0), 8(0); or N(R); and

wherein any one of the CH,; groups of said alkyl,

alkenyl or alkynyl in R?, except the CH; group bound to
nitrogen, is optionally replaced with C(O).
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platelet-derived growth factors (PDGF), brain-derived

neurotrophic factor (BDNF), ciliary neurotrophic factors
CNTF), glial cell-derived neurotrophic factor (GDNF),
neurotrophin-3 (NT-3) and neurotrophin 4/5 (NT-4/5).

37. The method according to claim 36, wherein

said neurotrophic factox is nerve growth factor (NGF).

38. The method according to claim 37, wherein
said method is used to treat a patient suffering from
trigeminal neuralgia, glossopharyngeal neuralgia, Bell’s
Palsy, myasthenia gravis, muscular dystrophy, muscle
injury, progressive muscular atrophy, progressive bulbar
inherited muscular atrophy, hermiated, ruptured or
prolapsed invertebrae disk syndrome’s, cervical
spondylosis, plexus disorders, thoracic outlet
destruction syndromes, peripheral neuropathies, such as

those caused by lead, dapsone, ticks, or porphyria, other
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and Huntington’s disease.

39. The method according to claim 32 or 33,
wherein said method is used to stimulate ex vivo nerve

regeneration.

40. The method according to claim 39,
comprising the additional step of contacting said nerve

cell with a neurotrophic factor.

41, The method according to claim 40,
wherein said neurotrophic factor is selected from nerve
growth factor (NGF), insulin growth factor (IGF) and
active truncated derivatives therecf, acidic fibroblast
growth factor (aFGF), basic fibroblast growth factor
(bFGF), platelet-derived growth factors (PDGF), brain-
derived neurotrophic factor (BDNF), ciliary neurotrophic
factors (CNTF), glial cell-derived neurotrophic factor
(GDNF) , neurotrophin-3 (NT-3) and neurotrophin 4/5 (NT-
4/5).

42. The method according to c¢laim 41, wherein

said neurotrophic factor is nerve growth factor (NGF).

S0



43. A method of stimulating neuronal activity
in a patient or in an ex vivo nerve cell comprising the
step of administering to said patient or said nerve cell
a neurotrophic amount of a compound according to claim

25.

44. A compound of the formula:
O B

and pharmaceutically acceptable derivatives thereof;
wherein:

at least one of A or B is a (C;-C¢) ~alkyl chain
terminally substituted with phenyl or pyridinyl;

the other of A or B and subcomponents thereocf are as
defined as in claim 2;

Y and subcomponents thereof are as defined in claim
2;i

R?® is selected from (C;-C¢)-straight or branched
alkyl, Ar-substituted-(C;-C¢)-straight or branched alkyl,
(Cz-C¢) ~straight or branched alkenyl or alkynyl, or Ar-
substituted- (C;~Cg¢) -straight or branched alkenyl ox
alkynyl;

wherein any one of the CH., groups of said alkyl,
alkenyl or alkynyl chains in R® is optionally replaced by
0, 8, 8(0), 8(0); or N(R); and

wherein any one of the CH; groups of said alkyl,
alkenyl or alkynyl in R®, except the CH, group bound to
nitrogen, is optionally replaced with C(0Q);
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X is N or 0O;
p is 0;
m is 2; and

the indicated ring is fully =saturated.

45, The compound of claim 41, wherein X is

nitrogen.

46. The compound of claim 44 or 45, wherein R?
is selected from (C;-C¢)-straight or branched alkyl or Ar-
substituted- (Cy-C4) ~straight or branched alkyl.

47. The compound of claim 46, wherein Y is

selected from hydrogen, (C;-Cs)-straight or branched alkyl
or Ar-substituted- (C;-C4) ~straight or branched alkyl.
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