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HETEROCYCLI C ESTERS AND AM DES BACKGROUND OF THE | NVENTI ON 1. Field of
I nvention This invention relates to neurotrophic |ow nolecular 5 weight,
smal | nol ecul e heterocyclic esters and am des having an affinity for
FKBP-t ype im*rqﬁg Li1S, and their use as inhibitors of the Ivity
associ ated wt ?J)mi%uk%sgphi lin proteins, particularly pepti S’%M%ﬁﬁ%
i somerase, or rotamase, enzyne activity. 10 2. Description of Related
Art The term i nmmunophilin refer SphPmihdd¥ie’ e8reREOARD NSvitied serve  as
receptors for t he princi pa drugs. _cycl osporin A
(CsA), FK506 and rapamnyci n. NG T o B3 INVEMIASBNhi lins are 15
cyclophilins and FKb06 lpisidefHgawventson or FXBPs. Cycl osporin A binds
to cyclophilin A while F@Qm@s g ge#@:[)%'tlﬁtgb% hguE@Eﬁ%h}? lloméfecu ar
r atelTular 'signa

I mmunophi | i n-drug conpl exées interrace w various 1 ntr

transduction syséenbyefHREC] Small { HE61FNE et ErdafAIdeS etftersS VEiE Bmides

| mmunophilins are known to have peptidyl-prolyl isonerase (PPl ase), or

rot amase, enzynme acthaving ant affinime fotcFKBRPrtype finmtnophildrss, andytiteir
activity plays a role in the catalyzation of the interconversion of the 25
cis and trans isoneresefasdphibitong ¢f &he ansymetachissitiyopsppeiated with

i munophi | i n proteins.
P P immunophilin proteins, particularly peptidyl-prolyl

isomerase, or rotamase, enzyme activity.
i 2. Description of Related Art

The term immunophilin refers to a number of proteins
that sexrve as receptors for the principal
immunosuppressant drugs, cyclosporin A (CsA), FK506 and
rapamycin. Known classes of immunophilins are

i5 cyclophilins and FK506 binding proteins, or FKBPs.
Cyclosporin A binds to cyclophilin A while FKS506 and
rapamycin bind to FKBPl2. These immunophilin-drug
complexes interface with various intracellular signal
transduction systems, especially the immune and@ nervous
20 systems,

Immunophilins are known to have peptidyl-prolyl
isomerase (PPIase), or rotamase, enzyme activity. It has
been determined that rotamase enzyme activity plays a
role in the catalyzation of the interconversion of the

25 cis and trans isomers of peptide and protein substrates

for the immunophilin proteins.
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| mmunophilins were originally dlscovered and studied in the inmune tissue.
It was initially postulated by those skilled in the art that inhibition of
t he i mmunophilins' rotamase activity leads to inhibition of 5 T-cel
proliferation t her eby causi ng t he i mMmmunosuppressive activi
exhi bi ted by “’ ppressant drugs, such as cycl osporin A ﬁﬂ%
rapamycin. Further study has shown that the inpibition of rotamase
activity, in and of itself, does not result in 10 | mmunosuppr essi ve

activity. Schreiber et mmurophingas wiorvginaPbpdiBBovebéd 203 stugiand,
| mmunosuppressi on appears to stemfromthe formul ati on of a conpl ex of

i mmunosuppr essant drimstbhadimmmeopidsues. It Was beébishbywwpostatlated by
i munophi | i n-drug conplexes interact with 15 ternary rotein targets
as their node of %WHe%%n. h&%%qé bép ethe) artce that)gdphipirions ofp the

Cmnopi |- drug BB Lo ndsceniht afeCu ol BF snbiesion of
inhibit the T-cekl receg gr Si { £882 2000 , Whi Cﬁhéf to Jdg _
proliferation. Simlar ﬁ%ﬂgknunopﬁ ?Ih drug c ég?ex<§ 4§iﬁgrapany0|n
interacts with the Wﬂ%ﬁs@h&b%@l@ﬂtﬂﬂi&ﬂé@w hm&uﬁ@Q@ﬁS?éssant
signal l'i ng. Innunophlllns have been found to be present at high
drugs, such as cyclosporin A, FK506 and rapamycin.
Further study has shown that the inhibition of rctamase
activity, in 'and of itself, does not result in
- 10 immunosuppressive activity. Schreiber et al., Science,
1990, vol. 250, pp. 556-559. Instead, immunosuppression
appears to stem from the formulation of a complex of
~immunosuppressant drugs and immunophilins. It has been
-shown that the immunophilin-drug complexes interact with -
- 157 ternary - protein targets as their mode of action. -
Schreiber et al., Cell, 1991, vol. 66, pp. 807-81S5. 1In
the case of FKBP-FK506 and cyclophilin-CsaA, the
immunophilin-drug complexes bind to the enzyme
calcineurin and inhibit the T-cell receptor signalling
20 which leads to T-cell proliferationm. Similarly, the
immunophilin-drug complex of FKBP-rapamycin interacts
with the RAFT1/FRAP protein and inhibits the IL-2
receptor signalling.
Immunophilins have been found to be present at high
25 concentrations in the central nervous system.

Immunophilins are enriched 10-50 times more in the
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25 concentrations in the céntral .nervous system | nmunophilins
are enriched 10-50 tines nore in the WD 98/ 13355

PCT/ US97/ 14624 3 central nervous systemthan in the inmune system Wthin
neural tissues, imunophilins appear to influence nitric oxide synthesis,
neurotransmtt lL.ease and neuronal process extension. 5 S
been found thaﬁ%ﬁ%%l ar concentrations of an immnosuppressg(ﬁ'{ sucﬁ as
FK506 and rapanycin stinulate neurite outgrowh3in PCl2 cells .and sensory
neurons, nanely dorsal root ganglion cells (DRGs). Lyons et al., Proc. of
Mat U. Acad. Sci., 199@entxal nervops. system themn indhe ipmupg iysta ngfiithin
experinents, FK506 has been shown to, stimnulate nerve regeneration fol|ow ng
facial nerve injury. RRNYR} 5%&%?'i%m'ﬁt&§°%+rﬂsoﬁﬁﬁe?ﬁ%° dﬁ‘%ﬁ'%ﬁcﬁoﬂbﬁl’rfﬂs

with a high affinity for FK§P§1 ot ent se_+ Qhi bi S
exhi bit excel |l ent neu?’&JfCP%p o rge';s'fe'{leégt s OI]—:%ra Iré‘rgr:r%l%g ge%‘%%s% ‘Irl%?arrlr%gfejonal
inhibitors are devoi dypfcddBNEIRSWIRLGSSI Ve activity. These findi ngs
suggest the use of rotanase inhibitors in treating various peripheral

neur opat hi es and gnhanci ngri@idso belen? foundeghat i comdllar ceonteatraeions sof
system (CNS). Studi es have denonstrated that neurodegenerative disorders
such _ an immunosuppressant such as FK506 and rapamycin
stimulate neurite outgrowth in PCl2 cells and sensory
neurons, namely dorsal root ganglion cells (DRGs). Lyons
et al., Proc. of Natl. Acad. Sci., 19%4, vol. 91, pp.
10 3191-3195. In whole animal experiments, FK506 has been
shown to stimulate nerve regeneration following facial

nerve injury.
Surprisingly, it has been found that certain

compounds with a high affinity for FKBPs are potent

- 15 rotamase inhibitors and exhibit excellent neurotrophic -

effects. Furthermore, these rotamase inhibitors are
devoid of immunosuppressive activity. These findings
suggest the use of rotamase inhibitors in treating
various peripheral neuropathies and enhancing neuronal
20 regrowth in the central nervous system (CNS). Studies
have demonstrated that neurodegenerative disorders such
as Alzheimer’s disease, Parkinson’s disease, and
amyotrophic lateral sclerosis (ALS) may occur due to the
loss, or decreased availability, of a neurotrophic
25 subsgtance specific for a particular population of neurons

affected in the disorder.
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as Al zhei mer's di sease, Parkimnmson's disease, and anyotrophic |ateral
sclerosis (ALS) may occur due to the | oss, or decreased availability, of a
neur ot rophi ¢ 25 substance specific for a particul ar popul ati on of neurons
affected in the disorder. WD 98/ 13355

PCT/ US97/ 14624 4 ral neurotrophic factors affecting specyfed nal
SmiSis R iad

popul ati ons i ntral nervous system have been identifie

exanple, it has been hypothesized that Al zheimer's disease results froma
decrease or loss 5 of nerve growh factor (NGF). It has thus been
proposed to treat SDAT p&everad \meuramphisusfiactoxs gedfentingt @peawifdicher
neur otrophic proteins, such as brain derived growh factor, glial derived

growth factor, cili ZSpHeRadoPPBPARELPERtHR LR GFRGFBLr BEFYCYS TYSYeR Mayee
the 10 survival of_degenerating,neugonal ul at,i.o L Qi .

appl i cation of thesé’eﬁ’gf%%ﬁ' lFﬁgﬁ?a_ri%’g en’é%?pg]edgitlgapgﬁi%%geﬁ ophesiaed
hanpered by difficuldy8sahBnbifefeli ¥fdqast ¢eBlOY HFtdiVid HE&r@Eséaéﬂi%oss

proteins to nervous systemtargets. By contrast, inmunosuppressant
drugs wi th neurodropil hedéiel BrbWtRIFadtdBt(NGg)Y STBHasagtugi Bgén)ppssidaent

bi oavail ability and specificity. However, when adm nistered chronically,
i mmunosuppr essant drumsreahi SDAT patiebés witlpexegenals \neye guewthdiactor
or other neurotrophic proteins, such as brain derived
growth factor, glial derived growth factor, ciliary
neurotrophic factor and neurotropin-3, to increase the

10 survival of degenerating neuronal populations.

Clinical application of these proteins in various
neurological disease states is hampered by difficulties
in the delivery and bioavailability of large proteins to
nervous system targets. By contrast, immunosuppressant

15 drugs with neurotrophic activity are relatively small and
display excellent biocavailability and specificity.
However, when administered chronically, immunosuppressant
drugs exhibit a number of potentially serious side
effects including nephrotoxicity, such as impairment of

20 glomerular filtration and irreversible interstitial
fibrogsis (Kopp et al., J. Am. Soc. Nephrol., 1981,
1:162); neurological deficits, such as involuntary
tremors, or non-specific cerebral angina, such as non-
localized headaches (De Groen et al., N. Engl. J. Med.,

25 1587, 317:861); and +vascular  hypertension with

complications resulting therefrom (Kahan et al., N. Engl.
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ef fects including nephrotoxicity, such, as i.npairnment of 20 gl oner ul ar
filtration and irreversible interstitial fibrosis (Kopp et al., J. Am
Soc. Nephrol., 1991, 1:162); neurological deficits, such as involuntary
trenmors, or -non-specific cerebral angina, such as non- |ocalized headaches

(De G oen et a&nr ngl. J. Med., 25 1987, 317:861); RAusoyiafses | ar
hypert ensi on wth conplications resulting therefrom (Kahan et al., N
Engl . WD 98/ 13355 5 PCT/ US97/ 14624

5 J. Med., 1989, 321:1725). In order to prevent the side effects associ ated
with use of the innuﬁbsﬂ%ﬁkeséaﬁ?véﬁﬁbﬁﬂp - the present invention provides

non- i NMMUNOSUppPr essi ve co gﬂél?‘?%‘?&&téf%%ﬂ?itﬂgn } lefﬂk@%%?sgﬂédé?vg ﬁe

i nhibitors for enhancing ronot 1 ng neurona

and regeneration in yaLioys I%&létrjol i W Rffipgr@ls siint Uatdnipitundas T e Upealent

repair can be facilitated, in g: peripheral nerve damage caused by
physical 10  injury jghedit38asSe pricidesUC nés- Hhirthistpprabyiveal cdmpoundso
the central nervous system (spinal cord and brain); brain damage associ at ed
wi th stroke; and sheurenginihgdiematliemslecwlat FKRP taramaser dadgbiasexsi for
such as Parkinson's disease, SDAT (Al zheiner's disease&, and, 15
anyotrophic | ateral enhangdng neurite outgrowth, and promoting neuronal

growth and regeneration in various neuropathological
gsituations where neuronal repair can be facilitated,
including: peripheral nerve damage caused by physical
10 injury or disease state such as diabetes; physical damage
to the central nervous system (spinal cord and brain);
brain damage associated with stroke; and neurological
disorders relating to . neurodegeneration, such as
Parkinson’s disease, SDAT (Alzheimer’s disease), and

15 amyotrophic lateral sclerosis. .

SUMMARY OF _THE I 1ON

The present invention relates to neurotrophic low
molecular weight, small wmolecule compounds having an

20 affinity for FKBP-type immunophilins. Once bound to
these proteins, the neurotrophic compounds are potent
inhibitors of the enzyme activity associated with
immunophilin proteins, particularly peptidyl-prolyl
isomerase, or rotamase, enzyme activity. A key feature

25 of the compounds of the present invention is that they do

not exert any significant immunosuppressive activity in
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SUMVARY OF THE | NVENTI ON The present invention relates to neurotrophic | ow
nol ecul ar wei ght, small nol ecul e conpounds having an 20 affinity for
FKBP-t ype i nmunophili ns. Once bound to these proteins, the neurotrophic
conmpounds are potent inhibitors of the enzyme activity associated wth

I mmunophi I in protein particularly peptidyl-prolyl isoneras r _rotanase,
enzyme activit 8 feature 25 of the conpounds of the SFE@#(“‘“
invention is that they do not exert any signifgcant i mrunosuppressive
activity in W98/ 13355

PCT/ US97/ 14624 6 addaddbhion tddiheinrementrobpbbbiaca¢tdeity.Speci f ically, the
present invention relates to a conpound of fornmula |: [err] or

phar maceut i cal | y accept abfRegbficaliat.edihe \pRe98D: InveRtign t%ﬁ‘ﬂé"r@r wtA
the nitrogen and carbon ato % whi hey are respectively attached, form
a 5-7 15 nenbered 95?8}”&‘?8‘3 Iﬁ'ﬁéﬁt Fated heterocyclic ring
containing, in addition to the nitrogen atom at |east one additional O, S,

SO, SJERR], NH or NRERR] heteroatomin chemi cal ly stabl e oxidation
state; Xis 0 orgS;, 20 Zis 0, NmERR];

Z

~

Ri

10

or a pharmaceutically acceptable salt thereof, wherein:

A and B, together with the nitrogen and carbon atoms

to which they are respectively attached, form a 5-7

15 membered saturated or unsaturated heterocyclic ring
containing, in addition to the nitrogen atom, at least
one additional O, S, SO, SO,, NH or NR, heteroatom in any
chemically stable oxidation state;

X is O or S;

20 Z is O, NH or NR;;

W and ¥ are independently O, S, CH, or H,;

R; is ¢C;-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
with (Ar,),, (Ar,), comnected by a C(,-C; straight or

.25 branched chain alkyl or alkenyl, C,-C; cycloalkyl, C,-C,

cycloalkyl connected by a C,-C, straight or branched
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Wand Y are independently 0, S, Ch[ERR] or.HERR]; R ERR] is (] ERR]-C ERR]
strai ght or branched chain al kyl or al kenyl, which is substituted in one or
nore position(s) with (Ar[ERR]),, (Ar[ERR])[ERR] connected by a

C ERR - ERR] straight or 25 branched chai n al kyl or al kenyl,

ERR] - ] ERR kyl , ERR] - J ERR] cycl oal kyl connected
g[ ERR} - g[ ERR} ‘@%ﬁ%t yor EE anc]he((:l:[ 1/\0 58/ 1335% Pefflymnacas

PCT/ US97/ 14624 7 chain al kyl or al kenyl, Ar[ERR] , or a conbination
thereof; nis 1 or 2; Rerr] is either (Jerr]-Cferr] straight or branched

chai n al kyl or al kergHairCladky]l- Gkeatkenylclioal kot , a Giombina®ieny thereof;
cycl oal kenyl, or Ar[err], 5 wherein said alkyl, alkenyl, cycloal kyl or

cycl oal kenyl is either umsdFsti PEt@d or substituted in one or nore
position(s) with CJerr]-Jerr]_straight or_ branched chain al kyl. or alkenyl,
hydroxyl, or a conbinatic tRePEefer & a%ﬁ‘éﬁﬁ‘ﬁg‘gn&% f%???e‘ir%ham aisA

I ndependently a nonq. e, 10 _~tEd ' cat ba- clj L.Nng,.
wherein the ring i s%erlt écren%rﬁis'ugétcft é?g%séjffglu'bgsi tebt%(fll%%tlgr%ggtxb Jt’lf"lrééllé"
position(s) w ths halyherith @8l alk{l P, alkdrylyorcgarbhYkyl G ételd8Keny1
straight or branched chain alkyl or alkenyl, C[err],-Cerr] alkoxy,
Cerr]-Cerr] al kenylsoxeitheEhenmaubdrdtayedx pr @ubstituted5in eneowiri matreon
t hereof; wherein the individual ring sizes are 5-6 nenbers; and wherein the

heterocyclic ring cafsditiomsd Wathr Eat@neraight coxdoranshachchpiouplkyl
or alkenyl, hydroxyl, or a combination thereof; and -

Ar, and Ar, are independently a mono-, bi- or
10 tricyclic, carbo- or heterocyclic ring, wherein the ring
is either unsubstituted or substituted in one to three -
position(s) with halo, hydroxyl, nitro, trifluoromethyl,
C,-Cs straight or branched chain alkyl or alkenyl, C,-C,
alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or
15 a combination thereof; wherein the individual ring sizes
are 5-6 members; and wherein the heterocyclic ring
contains 1-6  heterocatom(s) selected from the group °
consisting of O, N, S, and a combination thereof.
A preferred embodiment of this invention is a
20 compound of formula II:
B—C
A O—R1

25
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consisting of 0, N, S, and a cbnbination thereof. A preferred enbodi nent of
this invention is a 20 conpound of forrmula Il: [err] 11 WO 98/ 13355

PCT/ US97/ 14624 8 or a pharnaceutically acceptable salt thereof, wherein: A
B and C are independently CHerr] 0, S, So, SOerr], NHor NRerr]; Rerr]

is (err]-C eqpl i ght or branched chain alkyl or 5 alkenyl, which is

substituted in o’ﬁ'?# nore position(s) wth (Arferr])[err], ?’F‘ﬁ"[err]
connected by a CJerr]-Cerr] straight or branghed chain al kyl or al kenyl,
or a conbination thereof; nis 1 or 2; 10 Rlerr] is either

Cerr]-Cerr] strai gnt aopharmaceritiadidiyn agckeptable asddmiher@odr, r wheetin}
cycloal kyl, Cerr]-Cferr], cycloal kenyl, or Ar[err]; and Aréerr] Is a
nmono-, bi- or tricyclfc, B 3884 fo-areindeperdentely CHarrPngS. SQheFQi nNHt he
ring is either 1ru§.§u.bstituted or substituted in one to three
position(s) with halc, "nydroxyl, nitro, trifluoronethyl, Cerr]-Cerr]

BT o TR ST R B, St bl o
5 alkenyl, which is substituted in one or more position(s)
with (Ar,},, (Axr;), connected by a C,-C; straight or
branched chain alkyl or alkenyl, or a combination
thereof;
nis 1 or 2;

10 R, is either C,-C, straight or branched chain alkyl
or alkenyl, C,-C, cycloalkyl, C,-C, cycloalkenyl, or Ar,;
and

Ar, is a mono-, bi- or tricyclic, carbo- or
heterocyelic ring, wherein the 1ring is either

15 unsubstituted or substituted in one to three position(s)
with halo, hydroxyl, nitro, trifluoromethyl, C,-C,
straight or branched chain alkyl or alkenyl, C,-C,
alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or
a combination thereof; wherein the individual ring sizes

20 are 5-6 members; and wherein the heterocyclic ring
contains 1-6 heteroatom(s) selected from the group
consisting of O, N, S, and a combination thereof.

Another preferred embodiment 3is a compound of

formula III:
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a conbi nation thereof; wherein the individual ring sizes 20 are 5-6
menbers; and wherein the heterocyclic ring contains 1-6 heteroaton(s)
selected fromthe group consisting of 0, N, S, and a conbi nation thereof.

. Anot her preferred enbodi nent is a conmpound of fornula IlI: WD 98/ 13355

- PCT/ US97/ 14624 ;d;,ha%r a pharmaceutically acceptable salt th

wherein: A, B, v&(Sflan are independently CHerr]O SO SO erri ?!z&mﬂa‘or
NR[err] Rerr]Cerr]-Cerr]stright or branchedShain al kyl or al kenyl,
which is substituted in one or nore positions with (Ar[err])[err],
(Arferr]), connected by a (Jerr]-Cerr] straight or branched chain al kyl or

al kenyl, or a conbination 15 thereof; nig 1 or 2; Rerr] is either
Cerr]-Cerr] straight or branched chai Mpor alkenyl, Cferr]-Clerr]

- cycloal kyl, Cferr]-Cerr] cycloal kenyl, pr Ar[prr]; and 20 Arferr]
Is a mono-, bi- or tricyclic, «carb or heterogyclgc ring, wherein
the ring IS either unsubstituted or S ’n ore to three

positions with halo, hydroxyl, nitro, trifl
straight or branched chain al kyl or g@kenyl

oronehyl, Cerr]-Cerr]
Cer]-Cerr] I1X

or a pharmaceutically acceptable salt thereof, wherein:
A, B, C and D are independently CH,, O, S, SO, S0,,
10 NH or NR,;

R, is C,;-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
with (Ar,),, (Ar,), connected by a C,-C; straight or
_branched chain alkyl or alkenyl, or a combination -

15 - thereof;

n is 1 or 2;

R, is either C,-C, straight or branched chain alkyl
or alkenyl, C,;-C, cycloalkyl, C,-C, cycloalkenyl, or Ar,;
and

20 Ar, is a mono-, bi~ or tricyclic, carbo- or
heterocyclic ring, wherein the ring is either
unsubstituted or substituted in one to three position(s)
with hale, hydroxyl, nitro, trifluoromethyl, C,-C,
straight or branched chain alkyl or alkenyl, C,-C,

25 alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or

a combination thereof; wherein the individual ring sizes
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25 al koxy, Cferr]-Clerr] al kenyl oxy, .phenoxy, benzyl oxy, am no, or a
conbi nation thereof; wherein the individual ring sizes W08/ 13355

PCT/ US97/ 14624 10 are 5-6 nenbers; and wherein the heterocyclic ring
contains 1-6 heteroaton(s) selected fromthe group consisting of 0, N,
S, and a conbjnation thereof. The pr esent I nvention als rel ates to
a 5 phar naceuwpc?aﬂ‘”éﬁrrposi tion conprising a neurotrophicall m 634
anount of the conpound of formula I, Il or Il1i4g and a pharnaceutically
acceptabl e carrier. The present invention further relates to a nethod of
effecting a neuronalarect 56vét ynembeans ;anamd| whegepni sthey: hé@erocyclic ring
admnistering to the aninmal a neurotrophically effective anount of the
conpound of fornul acentaing: 1+6. hemereabpudR) PTFEIeIFedr HETPRAVIIGSS gromp

1(A) is a representative photom.crograph of 15 caonmpound.l ( romoting
neurite outgrowth i ﬁ°§‘é”ﬁ§gﬂ'§}gn§16rén§§' £'Ga (8 ° éf‘?gb?%sgé}h%g%?{}e
phot om cr ograph of compoupd 1 £ %gé PraRLERGnNeWIdS OUbInouLh i, 4
sensory neurons. 20 Fl ? Is a representative photom crograph of
conpound 1 (100 oM pif2iRicee iBEY ddnbcdiitd oAV Omb i SHRP F NeWEd ¥ phically
effective amount of the compound of formula I, II or III,
and a pharmaceutically acceptable carrier.
The present invention further relates to a method of
effecting a neuronal activity in an animal, comprising:

10 administering to the animal a neurotrophically

effective amount of the compound of formula I, II or III. -

BRIEF DESCRIPTION OF THE DRAWINGS
"FIG. 1(A) is a representative photomicrograph of -
- 15 compound 1 (1 pM) promoting neurite outgrowth in sensory -
neurons.

FIG. 1(B) is a representative photomicrograph of
compound 1 (10 pM) promoting neurite outgrowth in sensory -
neurons.

20 FIG. 1(C) is a representative photomicrograph of
compound 1 (100 pM) promoting neurite outgrowth in -
sensory neurons.

FIG. 2(A) is a representative photomicrograph of
compound 2 (10 pM) promoting neurite outgrowth in sensory

25 neurons.
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FIG 2 (A is a representative photom crograph of conmpound 2 (10 pM
pronoting neurite outgrowh in sensory 25 neur ons. WO 98/ 13355
PCT/ US97/ 14624 11 FIG 2 (B) is a representative photom crograph of
conmpound 2 (‘100 pM pronoting neurite outgromh in sensory neurons. FIG

2(C) is a repremygisdssve photom crograph of 5 conpound 2 (%W
pronoting neurite outgrowh in sensory neurons. DETAILED DES ¢ THE

| NVENTI ON Definitions 10 "Al kyl " nmeans Bl branched or unbranched

saturated hydrocarbon chain containing 1 to 6 carbon atons, such as nethyl,

ethyl, propyl, iso-propyFIGhuRfB) iss® brepresqntatiyg \photemienpgraph of

n- hexyl, and the |ike, unl eask%(/)t r}ervm' se_indicated. 15 "Al koxy" nmeans
| k&1

the group - OR wher ei FORPPYN A00h M) [ PHOPMPHLRG miedrrdtsy Qutgrewth, in

branched or unbranc- t hydr ocarbon chain containing 1 to 3
carbon atons. "Hal 0" s%glgﬁggf ég%gg,ésbhl oro, brono, or iodo, unless 20

otherw se indicated. "Phepyg. R2ne)udes £l tepfnta® ive0BHotonRBEBYraph of
5 compound 2 (10 nM) promoting neurite outgrowth in sensory

neurons.

DETAILED DESCRIPTION OF THE INVENTION

Definitiong

10 *"Alkyl®" means a branched or unbranched saturated
hydrocarbon chain containing 1 to 6 carbon atoms, such as
methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl,
tert-butyl, n-pentyl, n-hexyl, and the 1like, unless
otherwise indicated.

15 "Alkoxy" means the group -OR wherein R is alkyl as
herein defined. Preferably, R is a branched or unbranc-
hed saturated hydrocarbon chain containing 1 to 3 carbon
atoms. |

"Halo" means fluoro, chloro, bromo, or iodo, unless

20 otherwise indicated.

"Phenyl" includes all possible isomeric phenyl
radicals, optionally monosubstituted or multi-substituted
with substituents selected from the group consisting of
alkyl, alkoxy, hydroxy, halo, and haloalkyl.

25 The term "pharmaceutically acceptable salt" refers

to salts of the subject compounds which posses the

SUBSTITUTE SHEET (RULE 26)



radi cal s, optionally nonosubstituted or. nulti-substituted with substituents

sel ected fromthe group consisting of alkyl, alkoxy, hydroxy, halo, and

hal oal kyl . 25 The term "pharmaceutically acceptable salt refers to

salts of the subj ect conmpounds whi ch posses the W98/ 13355

PCT/ US97/ 14624 _12 si red pharnmacol ogical activity and which are neither

bi ol ogically nYP Pwi se undesirable. The salts can be for nRSFANOPMA624

i norgani ¢ acids such as acetate, adipate, algiqoate, aspart at e,

benzoat e, benzenesul fonate, 5 bi sul fate but yr at e, citrate,

- canphor at e, canphor sdsineide phayahep2ogbcebr apt Driadye ardl gihtichnaire neither

dodecyl sul fate, et hanesul f onat e, fumarate, gl ucoheptanoate,

gl ycer ophosphat e, higliogilchddy mpto&mése wndesisable. %PQ&NBO‘F&@@G

~hydrobrom de, 10 hydr oi odi de 2- hydr oxyet hanesul fonate, |actate, nu|eate,
met hanesul fonate, 2- rEgREsh u’bf/ AFE BHCE A SRRt et'hlm

- tosyl ate and undecanq a}ﬁn@& Base H%Iarﬂsz ncI udgﬁgggg‘[}éum sgé?%n %T’fgm aI

5 salts such as sodi um dssi u *al kalFrne " earth
such as cal ci um and rmgaﬁiweesalt%u@fkatwh OLG¥Y £ LASES SHEhSrate

di cycl ohexyl am ne salts, Nnethyl-D ucanine, and salts with am no acids
such as argi ni ne, Iy&:ai@hoz&ndfoaatefordyhlopeﬂtameptd;&dimlec digngsshate,
dodecylsulfate, ethanesul fonate, fumarate, -
glucoheﬁtanoate, glycerophosphate, hemisulfate -
heptancate, hexanocate, hydrochloride hydrobromide,
10 hydroiocdide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
oxalate, thiocyanate, .tosylate and undecanoate. Base -
salts include ammonium salts, alkali metal. salts such as .
sodium and potassium salts, alkaline earth metal salts .
'18 such as calcium and magnesium salts, salt with organic
bases such as dicyclohexylamine salts, N-methyl-D-

" glucamine, and salts with amino acids such as arginine,-
lysine, and so forth. Also, the basic nitrogen-
containing groups can be guarternized with such agents as

20 lower alkyl halides, such as methyl, ethyl, propyl, and
butyl chloride, bromides and iodides; dialkyl sulfates
like dimethyl, diethyl, dibutyl and diamyl sulfates, long
chain halides such as decyl, lauryl, myristyl and stearyl
chlorides, bromides and iodides, aralkyl halides like

25 benzyl and phenethyl bromides and others.. Water or oil-

soluble or dispersible products are thereby obtained.

SUBSTITUTE SHEET (RULE 26)



contai ning groups can be quarternized wth such agents as 20 | ower al kyl
hal i des, such as nethyl, ethyl, propyl, and butyl chloride, brom des and
i odi des; dialkyl sulfates |ike dinethyl, diethyl, dibutyl and dianyl

sul fates, long cha
chlorides, brog

n halides such as decyl, lauryl, nyristyl and stearyl

33di | odi des, aral kyl halides |ike 25 beﬂéﬁpﬁﬁéﬂ“‘

phenet hyl brom des and others. Water or oil- soluble or dispers

products are thereby obtained. WO 98/ 13355 13 _

PCT/ US97/ 14624 13 The conpounds of this invention possess asymetric
centers and thus can be pFbgueewpednds Qf thysof NYLPBELER SHPARFLSE fAsigunetric
i ndi vidual stereoi

by using an 5  opti CEEPTEct A E‘?‘éﬁ_t Niish r’rﬁferpﬁf’fl“c% s AV *%a
racemc or non'racenl%egké&ﬂﬁﬁ ok 'Q%erﬂﬁgi@g&h { %?E%e@?@&?&?é?te shage
Sby ut of t f a (l). It is

of the synthesis, o

soners. The i.ndividual  stereoi.soners_nay b obtai@&d

r reso I on e conmpouna o ornu

understood that the ijpdividual StereeisonBrs msyWdd sstdinddirey (saggNan

and 10 non-r acemi
present inventiors
asynmetric centers
as individual R-

enanti onmers nay be

10

15

20

25

c) of stereoisoners are enconpassed by the scope of the
Thptdealdyndsctfve histartingt imatgpusdessbyt ressivinge a
and thus can be produced as m xtures of stereoisoners or
amacegict o gwinsFREeRic mixtyre pRAY iptgrmediate at some

obtained,b¥ resol vin racenic or )
appropriate stage of the synthesis, or by resolution of

the compound of formula (I). It is understood that the
individual stereoisomers as well as mixtures (racemic and
non-racemic) of stereocisomers are encompassed by the
scope of the present invention. The compounds of this
invention possess at least one asymmetric centers and
thus can be produced as mixtures of stereocisomers or as
individual R- and S-stereoisomers. The individual
enantiomers may be obtained by resolving a racemic or
non-racemic mixture of an intermediate at some appropri-
‘ate stage of the synthesis. It is understood that the
individual R- and S- stereoisomers as well as mixtures of
stereoisomers are encompassed by this invention. The §-
stereoisomer is most preferred due to its greater
activity.

"Tgomers" are different compounds that have the same
molecular formula.

"Stereoisomers" are isomers that differ only in the

way the atoms are arranged in space.
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non-racem c mxture of an internedidte at sqone appropri- ate stage of the

synthesis. It is understood that the individual R- and S- stereoi soners as
‘well as mxtures of stereoisoners are enconpassed by this invention. The S
120 stereoisomer is nost preferred due to its greater activity.

"Isonmers" are dj.f t conpounds that have the sane nol ecul gr_formul a.
o gy Eof ornbhtisd o

" St er eoi soner oners that differ only in the 25 way

‘arranged in space. W98/ 13355 14

PCT/ US97/ 14624 14 "Enantioners” are a pair of stereoisoners that are
non-superi nposabl e m rror tEfREgRScmersacaret dgpair B Htwreoisomers ' thae are
stereoi soners which are not mrror inmages of each other. 5 "Racem c
m xture" neans a ni xtaeR-gsuprrinposgbdguairpert tmages nf \\aghaPthatnt i oners.
“Non-racem c mixture" is a mxture containin uneqeual parts of individual
enantioners or ster eoi soneT3iashfreCdSAMETE & AR R YCEROIROIETRWBLAR B (ROt
any 10 treatnment of_a _di sease and/.or ndifion in an animal, particularly
a human, and i ncl udes'.mﬁ?r p’f"éa\peer?t Pﬁgegggi g%%ég‘ and/ or condition from

occurring in a sugject whikghdEiOniREGSEEMELEs [ dflure containing equal
parts of individual enantiomers. "Non-racemic mixture"
is a mixture containing unequal parts of individual
enantiomers or stereoisomers.

The term "treatment" as used herein covers any

10 treatment of a disease and/or condition in an animal,
particularly a human, and includes:

(i) preventing a disease and/or condition from
occurring in a subject which may be predisposed toc the -
disease and/or condition but has not yet been diégnosed_

15 as having it;

(ii) inhibiting the disease and/or condition, i.e.,
arresting its development; or

{(iii) relieving the disease and/or condition, i.e.,
causing regression of the disease and/or conditionm.

20 The system used in naming the compounds of the
present invention is shown below, using a compound of
"formula II as an example.

A compound of formula II wherein A is CH,, B is S,
¢ is CH,, R, is 3-phenylpropyl and R, is 3,3-

25 dimethylpentyl, is named 3-phenyl-l-propyl(25)-1-(3,3-

dimethyl-1,2-dioxopentyl) -2- (4-thiazolidine) carboxylate.
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di sease and/or condition but has not yet been diagnosed 15 as having it;

(ii) inhibiting the disease and/or condition, i.e., arresting its

devel opnent; or (iii) relieving the disease and/or condition, i.e., causing
regression of the disease and/or condition. 20 The system used in
nam ng the conpeiygdsnse@f the present invention is shown bel ow,l.éw' S1id2e
conpound of fornmula Il as an exanple. A conpound of fornmula |1 ere‘l%%] Ais

CHerr], Bis S. Cis CHerr], Rerr] is 3-phelﬁllpropyl and Rlerr] is 3, 3-
25 di net hyl pentyl, is naned 3-phenyl - I 28)-1 (3 3-

di met hyl - 1, 2- di oxopent yl ) - 2- (4-t hi &% dg)ofthe JInveption g/ 13355

. PCT/ US97/ 14624 15 Conounds, of the |nve tJ on .The ne rot hi c_l,ow nol ecul ar
~wei ght, small nolecul e FK§}5&| nﬁFBF?B’F él??rﬁ)odrﬂfé gte emug. nv &Fi8 hai?E‘aélﬁ

~affinity for FKBP-type %?lg Se E!;;‘j:&
. neurotrophic corrpoung\ frm?j% S |nven |§E8§a}re dgszOf nM]\h:% -1 fgon have
- imunophi lin, they hawneabeeniéyust mpneypetuﬁnmm@muhspemad)as EiRBPYHANS

' isomerase activity, or rotanmase, activity of the binding protein and
© unexpect edl y sti rful awbheneuhiet megprotcbphi® compounds of this invention are

bound to an FKBP-type immunophilin, they have been found
to inhibit the prolyl-peptidyl cis-trans isomerase
activity, or rotamase, activity of the binding protein

and unexpectedly stimulate neurite growth.

10
FORMULA I
In particular, this invention relates to a compound
of formula I:
15
Z
N
Ry I
20

or a pharmaceutically acceptable salt thereof, wherein:

A and B, together with the nitrogen and carbon atoms

to which they are réspectively attached, form a 5-7

25 membered saturated or unsaturated heterocyclic ring

'containing, in addition to the nitrogen atom, at least
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FORMULA | In particular, this invention,relates to a conpound of fornula I:
[err] 15 20 or a pharnaceutically acceptable salt thereof, wherein: A and
B, together with the nitrogen and carbon atons to which they are
respectively attached, forma 5-7 25 menbered saturated or unsaturated

het er ocyclic &&&gmg&nt aining, in addition to the nitrogen a&gg}gs%; | east
&

WD 98/ 13335 PCT/ US97/ 1 e
additional 0, S, SO SOerr], NHor NRerr] hatgeroatomin any chemcally
stable oxidation state; Xis Oor S; Zis O, NHor NRerr]; 5 W and
Y are independent|y fne Sdaditfimmall O 8 e300, ;SOF| &fH Jox MR letrdrdgdtem in any
strai ght or branched chain al kyl or alkenyl, which is substituted in one or
nore position(s) witehemigglly |stable spidpEien 8edfiicted by a CJerr]-Cerr]
straight or branched chaipn al kyl or, alkenyl, Cerr]-Clerr] cycloal kyl,
Cerr]-cl[err] 10 cycloaﬁlé';ﬁ S &t ed by a (Jerr]-Cferr], straight or
branched chai n al kyl or aikﬁna Nﬁ'[:&.r ,z,or a conbination thereof; nis 1
or 2; ! !

5 W and Y are independently O, S, CH, or H,;

R, is C;-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
with (Ar,),, (Ar,), connected by a C(,-C, straight or
branched chain alkyl oxr alkenyl, C,-C; cycloalkyl, C,-C,

10 cycloalkyl comnected by a C,-C; straight or branched
chain alkyl or alkenyl, Ar,, or a combination thereof;
nis 1 or 2; |

R, is either C,-C, straight or branched chain alkyl
or alkenyl, C,-C, cycloalkyl, Cs-C, cycloalkenyl, or Ar,,

15 wherein said alkyl, alkenyl, cycloalkyl or cycloalkenyl
igs either unsubstituted or substituted in one or more .
position(s) with C,-C, straight or branched chéin alkyl
or alkenyl, hydroxyl, or a combination thereof; and

Ar, and Ar, are independently a mono-, bi- dr

20 tricyclic, carbo- or heterocyclic ring, wherein the ring
is either unsubstituted or substituted in one to three
position(s) with halo, hydroxyl, nitro, trifluoromethyl,
C,~Cs straight or branched chain alkyl or alkenyl, C,-C,
alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or

25 a combination thereof; wherein the individual ring sizes

are 5-6 members; and wherein the heterocyclic ring
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R2 is either (Jerr]-Clerr] straight or.branched chain al kyl or al kenyl,
Cerr]-Cerr] cycloalkyl, (Jerr]-Cerr] cycloal kenyl, or Ar[err], 15
wherein said al kyl, al kenyl, cycloal kyl or cycl oal kenyl is either
unsubstituted or substituted in one or nore position(s) with CJerr]-Cerr]
straight or branched chain al kyl or al kenyl, hydroxyl, or a conbination
thereof; and MNO¥¥Band Ar[err] are independently a nono-, BCTAUSYIIAGM
tricyclic, carbo- or heterocyclic ring, wheret# the ring is either

unsubstituted or substityted in_one to three position(s) w th hal o,
hydroxyl, nitro, tri9¥Fidfet by, hgkaxoa tet'\s‘F?] geleg EFOBr o e GHIVE N

| kyl | kenyl , k Lk h
benzyl oxy, amino, o %%?19%%8%8?%?% it Soffaafof Rt dual
ring sizes are 5.6 menbe %aﬂheéﬁa“batﬁc?%er%%%&' C drd"heldiatybeiE

SKEET (RULE 26) WO 98/ 13355

- PCT/ US97/ 14624 17 catingisnsidcBudet ariddiowt( S)inttawied haphthye, 0riQiddlyl,
consisting of 0, N, S. and a conbination thereof. The nono- and Di cyclic,

carbo- and het er50cy(f|ura'1r.| ngthiagblylk, wi tﬁi‘mﬁnwll,m t pyrddybhaphtduinoliimgyal, yI

5 furyl, t hi azol yl, t hi, en¥I % qgui nol i nyl, isoquinolinyl,
fluorenyl and pheny FSOgBERPL ARY T » pE 1 %'flf]e@”é‘rrﬁbﬁpﬂnt of this invention
is a

FORMULA IT

A preferred embodiment of this invention is a

10 compound of formula II:

15 o ' II

or a pharmaceutically acceptable salt thereof, wherein:
A, B and C are independently CH,, O, S, SO, S0O,, NH
20 or NR,;

R, is C,-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
with (ar,),, (Ar,), connected by a C(,-C¢ straight or
branched chain alkyl or alkenyl, or a combination

25 thereof;

n is 1 or 2;
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10 conpound of forrmula Il: [err] of a.pharmaceutically acceptable salt
thereof, wherein: A B and C are independently CHerr], 0, S, SO SJerr],
NH 20 or NRlerr]; Rerr] is (Jerr]-Cerr] straight or branched chain

jial kyl or al kenyl, which is substituted in one or nore position(s) wth

f(Ar[err])[err]w éArlerr])[err] connected by a Clerr]-Cerr] straight or
branched chain al kenyl, or a conbination 25 t her e RCT/YSITA4624 or

2; W98/ 13355 1 PCT/ US97/ 14624 18
‘Rlerr] is either (Jerr]-Clerr] straight or brancehed chai n al kyl or al kenyl,

Clerr]-Cferr] cycloalkyl, & alg kithetré, m;ch@aékgwlor Uratiched tha@#Adalkyl
Ar[err] is a nono-, bi- or tricyclic, carbo- heterocyclic ring,
wherein the ring ier alkmylur(substaytqlmm.sabﬁl-,l tuchkborlkenyls o Rl ee
position(s) with halo, hydroxyl, nitro, trifluoromethyl, Clerr]-(err]
straight or branchedanéhal n al kyI or alkenyl, ( err] C[ err] al koxy,

Cerr]-Cerr] al kenyl oxy, eany benzyl oxy, .,am no, a conbj nation
t hereof ; wherein the indivgﬁu 8if g'g‘?’i‘?e aPd5_ 8T ne?r%’e‘?%cj'%dﬁlﬁ EP8r n PHhe

heterocyclic ri ”gsCO”ﬁéLQEoéyé’lﬂ?t CLPAEOM Whet@ifC &hd " OTLHEC Y'PUPeither
unsubstituted or substituted in one to three position(s)
with halo, hydroxyl, mnitro, trifluoromethyl, ¢,-C,
straight or branched chain alkyl or alkenyl, C,-C,
alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or
10 a combination thereof; wherein the individual ring sizes
are 5-6 members; and wherein the heterocyclic ring
contaings 1-6 heteroatom(s) selected from the group
consisting of O, N, S, and a combination thereof.
Ina pé.r_ticularly preferred embodiment of formula II
is compounds :
A is CH,;
B is CH, or S;
C is CH, or NH;
R, is selected from the group consisting of 3-
20 phenylpropyl and 3-(3-pyridyl)propyl; and
R, is selected from the group consisting of 3,3-
dimethylpentyl, cyclohexyl, and tert-butyl. |
Specific exemplifications of this embodiment are
presented in TABLE -I.
25

SUBSTITUTE SHEET (RULE 26)



consisting of O, N, S, and a conbination thereof. In a particularly
preferred enbodi nent of formula Il 15 conpounds: Ais CHerr]; Bis

- CHerr] or S; Cis CHerr] or NH Rerr] is selected fromthe group
consisting of 3- 20 phenyl propyl and 3-(3-pyridyl)propyl; and R2 is
selected from e*&%ggp consi sting of 3,3- dinethylpentyl, cyclohexyl, and
tert-butyl. Sp xenplifications of this enbodi nent are ¥ in

- TABLE I. 25 WD 98/ 13355 19 .

PCT/ US97/ 14624 19 TABLE | No. A B C Rlerr] R err]
5 1 CHerr] S CH err] 3- phenyl pom!l_s I3, 3-di met hyl pentyl 2

CHerr] S CH[errh 3-(3-pﬁ/r|dyl)pro% 3, 3- d| net h pentyl 3 CH err]
S CH err] 3- phel@t prépy! c¥cloheRyl 4 CH er S CHerrl
3- phenyl pr opyl tert-butyl 5 CH err] CH err] NH 3- phenyl pr opyl
3, 3-di net hyl pent 1 6 [err E‘b' gﬁﬂy
- cycl ohexyl 7 éHZ i)CHZ CRIH (g_' I‘le’nyl pﬁ%‘p llebH’tert Bu &WMA 1]
‘ 2 CH, CHz 3-(3-pyridyl)propyl 3 3-dlmethylpentyl
3 CH, S CH,  3-phenylpropyl cyclohexyl
4 CH, S CH,  3-phenyipropyi tert-butyl
5 CH, CH, NH 3-phenylpropyl 3,3-dimethylpentyl
10 6 CH, CH, NH 3-phenylpropyl cyclohexyl
7 CH, CH, NH 3-phenylpropyl tert-butyl

FORMULA IIT
Another preferred embodiment of this invention is a
15 compomd of formula III:
C
B~ D

)L O—Ra

NN

20 o ITI

or a pharmaceutically acceptable salt thereof, wherein:

25 A, B, C and D are independently CH,, O, S, S0, S0,,
NH or NR;;

R, is C,;-C; straight or branched chain alkyl or

alkenyl, which is substituted in one or more position(s)
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Anot her preferred enbodi nent of* this invention is a 15 conpound of

formula I'll: [err] or a pharmaceutically acceptable salt thereof, wherein:
25 A, B, Cand D are independently CHerr], 0, S. SO SO[err], NH or
 NR[err]; Rerr] is (err]-Cerr] straight or branched chain al kyl or

al kenyl, which is substituted in one or nore position(s) W98/ 13355

PCT/ US97/ 1462 WO8BAP™ (Ar[err])[err], (Ar[err])[err] connecPEqUSY7 4624
Cerr]-Cferr] straight or branched chain al kylygor al kenyl, or a conbination
thereof; nis 1 or 2; 5 R2 is either (Jerr]-Clerr] straight or

branched chai n al kyl w@¢hal yl, @he[)] -écdraigdeedy chpalakyt, -] esudaidies r b
cycl oal kenyl, or Ar[err]; and Ar[err] 1s a nono-, bi- or tricyclic, carbo-
or heterocyclic rinbranciMadr ethmint halkylngoxr i alkenyher 40 insgbsbinatiédnor
substituted in one to three position(s) with halo, hydroxyl, nitro,
trifluoromethyl, C eEhprepfrr] straight or branched chain al kyl or al kenyl,

Cerr]-Cerr] alkoxy, Cferr]-Cerr], alkenyloxy, phenoxy, benzyloxy, am no,
or a conbi nation thereof ;nv\iL%S[ei?‘F e individual ri ng sizes 15 are 5-6

menbers; and whgrein thethqtsereq_q.')ﬁgk,i E,-Cf,i Bfraight or branched chain alkyl

or alkenyl, C,-C, cycloalkyl, C,-C, cycloalkenyl, or Ar,;
and
Ar, is a mono-, bi- or tricyclic, carbo- or
heterocyclic ring, wherein the ring is either
10 unsubstituted or substituted in one to three position(s)
with halo, hydroxyl, nitro, trifluoromethyl, C;-C,
‘straight or branched chain alkyl or alkenyl, C,-C,
élkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or
a combination thereof; wherein the individual ring sizes
15 are 5-6 members; and wherein the heterocyclic ring
contains 1-6 heteroatom(s) selected £from the group
consisting of 0, N, 8§, and a combination thereof.
In a particularly preferred embodiment of formula
III compounds:
20 A is CH,;
B is CH,;
C is 8, O or NH;
D is CH;;
R, is selected from the group consisting of 3-

25 phenylpropyl and (3,4,5-trimethoxy)phenylpropyl; and
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contains 1-6 heteroatonm(s) selected fromthe group consisting of 0, N, S,
and a conbination thereof. In a particularly preferred enbodi nent of

formula 111

conmpounds: 20 Ais CHerr]; Bis CHerr]; Cis S, 0 or

i NHL Dis CH-err] Rerr] is selected fromthe group consisting of 3- 25

- phenyl propyl
PCT/ US97/ 14624
di met hyl pentyl ,

5-tri met hoxy) phenyl propyl; and V@B/%y
%1’"’?2]’3? Is selected fromthe group consisting 0 14;;24

cycl ohexyl , 3-3-di net hyl propyl 21 phenyl, and

3,4,5-trimet hoxyphenyl . Specific exenplifications of this enbodinent are 5
presented in TABLE II. TARLEikl sHmectéd fr8m th€ grobp consRng'.ngg of 3,3-

Rlerr] 10 8

CHerr] CRerr] S err] 3- phenyl pr

3, 3- di et hyl pent yl 9d1me@mpépsptytH[téY¢l}ohwl SPsArpet hﬁm'p%ﬁﬂﬂ
3, 3-di net hyl pentyl

10 . CH e S CH err 3- phenyl pr opyl
11  CH e @4 [4e|5r]: Lh@ﬂ%‘@? - 3- E)hen]yl propsl )éy(F:)I oﬁgxyl
CHerr] CHerr] s%eclfgi'[ Pe'icrelnph%lﬂgf?{'é’ﬁé)rSPylthisp'é%Mdiment are

cycl ohexyl

15

12

5

10

15

20

25

presented in TABLE II.

TABLE II
No. A B C D R R,
CH, CH, S CH,  3-phenylpropyl 3,3-dimethyipentyl
CH, CH, O CH,  3-phenyipropy! 3,3-dimethylpentyl
10 - CH, CH, S CH,  3-phenylpropyl cyclohexyl
11 CH, CH, O CH,  3-phenylpropyl cyclohexyl
12 CH, CH, S CH, 3-phenylpropyl . phenyl
13 CH, CH, O CH, 3—phenylpropyl phenyl
14 CH, CH, NH CH, 3phenylpropyl 3,3-dimethylpentyl
15 CH, CH, NH CH, 3-phenyipropyl  phenyl

The compounds of the present invention exist as
stereoisomeric forms, either enantiomers . or
diastereoisomers. Included within the scope of the
invention are the enantiomers, the racemic form, and °
diastereoisomeric mixtures. Enantiomers and diastereois-
omers can be separated by methods known to those skilled

in the art.
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13 CH err] CH[erf] 0 CH err] ° 3-phenyl propyl phenyl 14 CH err]
CHerr] NH CHerr] 3- phenyl propyl 3, 3-di net hyl pentyl 15 CH err]

CH err] NH CHerr] 3- phenyl proyl phenyl 20 The conpounds of the
present invention exist as stereoisoneric forns, ei t her

enanti oners or di ast ereoi somers. | ncl uded within the scope of the

i nvention are WBAhtioners, the racenmic form and di aster!gT

‘m xtures. Enantionmers and di astereois- 25 or%s can be separated_by
.met hods known to those skilled in the art. 98/ 13355

PCT/ US97/ 14624 22 Net hodgefhodls | 4 %ﬁ%&moe@@@&as hee |uneeThivaptibs
conpounds of the present rnventiron have an affinity for the I ndi ng
protein, particularly FKBPA@, compoahdss of ecket priesehbe invention \Wwre tée 5
-inventive conmpounds bind to FKBP in the brain, they exhibit excellent
neur ot rophi ¢ acti vi t gEf¥hityadoirvithe | BKSR®f biingting hprotein) apasksioplarly
damaged neurons, the_pronotion of neuronal regeneration, the prevention of

neur odegener ati on, BKBP1Zhe Whichy A8niPrefents 3By 418 o B¥adRy| ogifthgn the
di sorders known Lo be | at wi fh.peur.onal _ de rat a pDar i p I
neur opat hies. Fo thénggﬁggglg_n%gr ‘a’go%%, %ﬁﬁg ptroesgﬁ?ﬁi %&eﬁ{i}eo%éﬂﬂ'hegﬁée
relates to a method @fnehfeClifd) FerdleWeRRdrophic activity. This activity

is useful in the stimulation of damaged neurons, the

promotion of neuronal regeneration, the prevention of

neurodegeneration, and the treatment of several
10 neurological disorders known to be associated with

neuronal degeneration and peripheral neurcpathies.

For the foregoing reasons, the present invention
further relates to a method of effecting a neuronal
activity in an animal, comprising:

15 _administering to the énimal a neurotrophically
e.ffect:i.ve amount of a compound of formula I, II or III.

In a preferred embodiment, the neuronal activity is
selected from the group consisting of stimulation of
damaged neurons, promotion of neuronal régeneration,

20 prevention of neurodegeneration and treatment of
neurological disorder.

The neurological disorders that may be treated
include but are not limited to: trigeminal neuralgia;
glossopharyngeal neuralgia; Bell’s Palsy; myasthenia

25 gravis; muscular dystrophy; amyotrophic lateral

sclerosis; progressive muscular atrophy; progressive
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activity in an animal, conprising: 15 . . admnistering to the aninal

a neurotrophically effective anount of a conmpound of formula I, Il or III.
In a preferred enbodi nent, the neuronal activity is selected fromthe group
consi sting of stinmulation of damaged neurons, pronotion of neuronal

regenerati on, %g ntion of neurodegeneration and treat ”Ef}k{ﬁ,]s
neur ol ogi cal d 3&%’2& The neurol ogi cal disorders that nay be rezﬂ%‘&u
i nclude but are not limted to: trigem nal newasal gi a; gl ossopharyngeal

- neuralgia; Bell's Palsy; nyasthenia 25 gravis; muscul ar dyst rophy;
anyotrophi ¢ | at er abulba£rithesitpdonrsmsgiarcatoephy ahexnispad; mmigredsdre
WD 98/ 13355 PCT/ US97/ 14624 23 bul bar

i nherited nuscul ar apropapseder ninvexkahxas ur sk p SBES: | nFEVIBRae

di sk . syndrones; cervical spondyl.osis; | ex dis ; t | C

outlet destruction s§RORSKERSISer | HEFHE nedﬁ‘(ﬁ?gt%?ﬁfg'suc%kggsgifhosggég%sed

by | ead, dapsone, ti rj | Al er I ;
§58rROL AN T bfnafindd | SO TR hduro IO Bich as

Al zhei ner's di seas _ nson's e conmpounds of the
- present inventiog argnhpaét idasdEl oy!sebad, f dapebnal i ndcks)eupotsigsial, or
di sorder 10 selected fromthe group consisting of: peri pher al

Gullain-Barxé syndrome; Alzheimer’s disease; and
Parkinson’s disease.
The compounds of the present invention are
particularly useful for treating a neurological disorder
10 selected from the group consisting of: peripheral
neuropathy cauéed by physical injury or disease state,
physical damage to the brain, physical damage to the
spinal cord, stroke associated with brain damage, and
neurological disorder relating to neurodegeneration.
15 Examples of neurological disorders relating to
neurodegeneration are Alzheimer’s Disease, Parkinson’s
Disease, and amyotrophic lateral sclerosis.
For these purposes the compounds of the present
invention may be administered orally, parenterally, by
20 inhalation spray, topically, rectally, nasally, buccally,
vaginally or wvia an implanted reservoir in dosage
formulations containing conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and
vehicles. The term parenteral as used herein includes
25 subcutaneous, intravenous, intramuscular,

intraperitoneally, intrathecally, intraventricularly,
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neur opat hy caused by physical injury or. di sease state, physical damage to
the brain, physical damage to the spinal cord, stroke associated with brain
damage, and neurol ogi cal disorder relating to neurodegeneration. 15
Exanpl es of neurol ogi cal di sorders relating to neurodegeneration are
Al zheimer' s Di sease, Parkinson's D sease, and anyotrophic |latera
“sclerosis. Foprﬁgggﬂburposes t he compounds of the present i RN FH6Hy be
adm nistered orally, parenterally, by 20 i nhg} ation spray, topically,
rectally, nasally, buccally, vaginally or via an inplanted reservoir in

dosage fornulations jnte@akarAald and CaMteabkrAAdh]l in¥¥etlion Cor infusion
phar maceuti cal | y-acceptabl e carriers, adjuvants and vehicles. The term

parenteral as used hafezhmiigoebudes 25  subcut aneous, i ntravenous,
~intramuscul ar, intraperitoneally, intrathecally, |ntraventr|cularly, WO
. 98/ 13355 To be effective therapeupdrailiy7zssesutral nervous

intrasternal and intracrani al ect n or i on_techni que To be
ef fective therapeuti EYStF ma§a5g %Fal r983§°§§éfeﬁﬁt€b é? Seh TORRRLATS

o P Prosert o e L St o2 ek MR e
penetrate the bl ood- e3iiphRaahier Qéiﬁztﬁﬁs@ﬁéiﬁt | veltbmpounds which cannot
penetrate the blood-brain barrier can be effectively

administered by an intraventricular route.

The compounds of the present invention may be
10 administered in the form of sterile injectable
preparations, for example, as sterile injectable aqueous
" or oleaginous suspensions. These suspensions may be

formulated according to techniques known in the art using -
suitable dispersing or wetting agents and suspending
15 agents. The sterile injectable preparations may also be
sterile injectable solutions or suspensions in non-toxic
parenterally-acceptable diluents or solvents, for
example, as solutions in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are
20 water, Ringer’s solution and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
conventionally employed as solvents or suspending
mediums. For this purpose, any bland fixed oil may be
employed including synthetic mono- or di-glycerides.
25 Fatty acids such as oleic acid and its glyceride

derivatives, including olive o0il and castor oil,
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adm nistered by an intraventricul ar’ route. The conpounds of the present
I nvention may be 10 admnistered in the form of sterile injectable
- preparations, for exanple, as sterile injectable aqueous or ol eagi nous
suspensi ons.: These suspensions may be fornul ated according to techniques

known in the | sui tabl e dispersing or wetting agents ﬁ@ﬂu@ﬁ di ng
15 agents. héﬂé#§$I|e i njectabl e preparations nmay also be s erllgsp

i nj ectabl e solutions or suspensions in non-toxpg parenterally-acceptable
diluents or solvents, for exanple, as solutions in 1, 3-butanediol.

Anmong t he accept abl e espiciaaayain thelivepdBydshathylyatied e ioyres) are v.ﬂﬂaful
water, Ringer's solution and isotonic sodium chloride solution.

addition, sterile, in the pseparatiencohinieahsdiliep cnphegedodd %QQWR#RQ§

or suspendi ng nediuns. For this urpose bl and fj xe
enpl oyed i ncludi ng sy héﬁsé’eﬁﬁhg G%Eer?%@lﬁ5q°nﬁéfg§¥nac?]t&°h°l

such as oleic acb@;gp%! I é‘s‘, d%ﬁ&?ééxq@s.de” vatives, including olive oil

and castor oil,

PCT/ US97/ 14624 25 especi alpng | Pmﬁ@@ﬁcﬁs RfRlyY B YR H 124t 36 M €654 LIV 4 nPE Be Uit
in the preparation of injectables. These oil solutions or suspensions may
al so contain | ong- chafh cipsliels, dthbket s, cdquicpe sthapeasions or solutions.
Tablets may contain carriers such as lactose and corn
starch, and/or lubricating agents such as magnesium
stearate. Capsules may contain diluents including
10 lactose and dried corn starch. Aqueous suspensions may
contain emulsifying and suspending agents combined with
the active ingredient. The oral dosage forms may further
contain ‘sweetening and/or flavoring and/or coloring
agents.
15 - The compounds of this invention may also be
administered rectally in the form of suppositories.
These compositions can be prepared by mixing the drug
with a suitable non-irritating excipient which is solid
at room temperature, but liquid at rectal temperature
20 and, therefore, will melt in the rectum to release the
drug. Such materials include cocoa butter, beeswax and
polyethylene glycols.
The compounds of this invention may also be
administered topically, especially when the conditions
25 addressed for treatment involve areas or organs readily

accessgible by topical application, including
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5 The conpounds nmay be admini'stered arally in the form of capsules,
t abl et s, agueous suspensions or solutions. Tablets may contain carriers
such as |l actose and corn starch, and/or |ubricating agents such as

_magnesi um st ear at e. Capsul es may contain diluents including 10

| act ose and dwtg lﬁ?ggn starch. Aqueous suspensions may contain emul sifying
and suspendi ng a conbined with the active ingredient. TWW(“%sage
fornms may further contain sweetening and/or flgvoring and/or coloring
agents. 15 The conpounds of this invention my also be

adm ni stered rectal |ﬂeﬁfbic€§ic§<ﬂr Hi 8br8e PP GT thei Gfe, THESEKLH)RAS theOIGweN
be prepared by mxing the drug with a suitable non-irritating excipient
which is solid at robméstireiat tract but Suiduabdeattopeiciadl formdradions 24re
and, therefore, will nelt in the rectumto rel ease the drug. Such materials
i ncl ude cocoa butt erreadblyvprendregofpst R3Fb et (fiRRAS £re@Fe conpounds of

L nventon my a1 50 beadbl shered hogLazh! Vo ERRoRR) LU IS bl
g(c:;_/e 3%'9?} 54622){2% tngﬁ%%‘? logtlhceaﬁg [ %gﬁergcg t é;cg;gg%nﬁ? ﬁ%eg\li\?ns,g 8{8%§?§121?%d\/\er

suspensions in isotonic, pH adjusted sterile saline, or,

preferably, as solutions in isotonic, pH adjusted sterile

saline, either with or without a preservative such as

benzylalkonium chloride. Alternatively for the

10 ophthalmic uses the compounds may be formulated in an
ointment such as petrolatum.

For topical application to the skin, the compounds

- can be formulated :in a suitable ointment containing the

compound suspended or dissolved in, for example, : a

15 mixture with one or more of the following: mineral oil,.

liquid petrolatum, white petrolatum, prdpylene glycol,

polyoxyethylene polyoxypropylene compound, emulsifying

wax and water. Alternatively, the compounds can be

formulated in a suitable lotion or cream containing the

20 active compound suspended or dissolved in, for example,

a mixture of one or more of the following: mineral oil,

sorbitan monostearate, polysorbate 60, cetyl esters wax,

cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and

water.
25 Topical application for the lower intestinal tract

anlbe effected in a rectal suppository formulation (see
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intestinal tract.
each of these areas.

Suitable topical fornulations are readily prepared for

For topical application to the eye, or ophthalmc 5

use, the conpounds can be fornulated as m croni zed suspensions in isotonic,
' pH adj usted sterile saline, or, preferably, as solutions in isotonic, pH
adj ust ed steriw% l.ine, either wwth or without a preservativ 5{),

benzyl al koni um %ﬁﬁde. Alternatively for the 10 ogﬁ?’ﬁa 'n%is(?“uses
t he conpounds may be formul ated in an oi nt rent guch as petrol atum For

topi cal application to the skin, the conpounds can be fornulated in a

sui tabl e oi nt nent conabb®éhgot him corpuikebleuependcforrulatiastived in, for
exanple, a 15 m xture with one or nore of the followng: .mneral ol
aBEHG o gboisc

liquid petrolatum white peesagaifvels 6By FafLTAS AL,

Vet TH I%6h

n or crea

pol yoxypr opyl ene corrpounggaewrrulozi gﬁlﬁn V’VS’)% gag g@{gﬁt °°“%°hﬁan§{éﬂ&“ﬁeggg

conpounds can be f or nePa

contarning t

active compound suspepggd «Qladhdsp! ¥2d et didivee iR iofisl Wikhe pilereienr

nore of the follow ng: " "mnéra

Sorbitan nonostearate, polysorbate 60,

cetyl esters wax, sCet §akihsabe drdut &-.aChy €odasmaitoll, cbenmyl athsaountdof
water. 25 Topi cal application for the lower intestinal tract an be

effected in a rectal

10

15

20

25

acppoei Logyedienhtidtomaysbe combined with the carrier
materials to produce a single dosage form will vary
depending upon the host treated and the particular mode
of administration.

It is understood, however, that a specific dose
level for any particular patient will depend upon a

variety of factors including the activity of the specific -

compound employed, the age, body weight, general health,

sex, diet, time of administration, rate of excretion,
drug combination, and the severity of the particular
disease being treated and form of administration.

The compbunds can be administered with other
neurotrophic agents such as neurotrophic growth factor
(NGF), glial derived growth factor, brain derived growth
factor, ciliary neurotrophic factor, and neurotropin-3.
The dosage level of other neurotrophic drugs will depend
upon the factors previously stated and the neurotrophic

effectiveness of the drug combination.
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or in a suitable enema fornulation. Dosage | evel s on the order of about 0.1
ng to about 10,000 ng of the active ingredi ent conpound are useful in the
itreatnment of the above conditions, with preferred 5 | evel s of about 0.1
'ng to about 1,000 The amount of active ingredient that nmay be conbi ned
‘with the carn‘@?’?fg’gﬁl als to produce a single dosage form wPCI/USaW1A624
dependi ng upon the host treated and the particy ar node of administration.
10 It is understood, however, that a specific dose |evel for any

‘particular patient will d%&%ﬂﬂ%ﬁ@ g%ﬁﬁ@w%&n%’«}%ﬂﬁhe
ractivity of the specific conpound enployed, the age, body weight, general
‘heal th, sex, diet, tinme offnadstederit ahventiontal sof rekates itona parmabewdi-
cconbi nation, and the severity of the particul ar di sease being treated and
form of admi nistrati @al Tosposipbomdeomprristiagzdni ni stered with ot her

~neur otrophi c agents such as_neurotrophic h factor é,NGF) glial derlved

‘growth factor, brain deriVéd gRoReprofrop ?%EF 1Y EEFPSEIVRe AMRUNGpNPE the
factor, and neurqiropin-3. The_dos t eur phi_c, drugs
will depend uponq%[ he factors p?%'\%’%%}c}y&s/&ac{ré%ﬂ%ng't g neﬁlﬁ'fofro C
effectiveness of the drug GoybinghifAfacertically acceptable carrier.

The above discussion relating to the utility and

administration of the compounds of the present invention
also applies to the pharmaceutical compositions of the

10 present invention.

Examples
The following examples are illustrative of the
present invention and are not intended to be limitations
15 thereon. Unless otherwise specified, all percentages are

based on 100% by weight of the final compound.

EXAMPLE 1

thesig of 3-phenyl-l-propyl(28)-1- 3-dimethyl-1,2-

20 entyl) -2~ (4-thiazolidine)cazrb late (1)

1-{(1.2-dioxo-2-methoxvethyl)2-(4-thiazolidin

carboxylate. A solution of L-thioproline (1.51 g; 11.34
mmol)in 40 ml of dry methylene chloride was cooled to 0°C
and treated with 3.3 mL (2.41 g; 23,81 mmol) of
25 triethylamine. After stirring this mixture for 30

minutes, a solution of methyl oxalyl chloride (1.81 g;
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Phar maceuti cal Conpositions of the Invention The present invention also
relates to a pharmaceuti- cal conposition conprising: (i) a

neurotrophically effective amount of the 5 conmpound of formula
[, 1l or I, Q‘Bglgél' b @ pharnmaceutically acceptable carrier._The above
di scussion rel atl ngb{‘% the utility and adm nistration of the Wﬂﬂ?‘of

the present invention also applies to the pharpgpceutical conpositions of
the 10 present invention. Exanples The foll ow ng exanples are

Il lustrative of the [rdeskintmmolyeniaisoadded drepwbsei nt Theledeswl ting mixture
limtations 15 t hereon. Unl ess ot herwi se specified, all percentages are
based on 100% by wei g*&s &tirnediatH°CcEapcurid hopxavHH terad theough@elite

e ol TP oyt (28 {Gades 1 951 e TaFied ana condeRERRELSY) ThHE cruse

1- (1-2-di oxo-2-meth L) 20k 4 liadd Ghne)g; ' f
U thioproline (151 SECEES) Fpgmetg e bhof sa® aeE i, o2 ths W
cool ed to O[err] G and oy aiced i wethylehk cB1ddide, 25 Lotum 2.9 LDf the

triethyl am ne. After stirring this mxture for 30 m nutes, a solution of
met hyl oxal yl chl ori dexafmht@l a8; an orange-yellow solid.

3= 1-1-propvl (28) -1-(1,2~-dioxo-2-meth ethyvl) 2-

~-thiazolidine) carboxvlate. 1-(1,2-dioxo-2-~

methoxyethyl) 2~ (4-thiazolidine) carboxylate (500 mg; 2.25
10 mmol), 3-phenyl-1l-propanol (465 mg; 3.42 mmol),
dicyclohexylcarbodiimide (750 mg; 3.65 mmol), 4-
dimethylaminopyridine {95 mg; 0.75 mmol) and -

camphorsulfonic acid (175 mg; 0.75 mmol) in 30 mL of

methylene chloride were stirred together overnight. The
15 mixture was filtered through Celite to remove solids and
chromatographed (25% ethyl acetate/hexane) to obtain 690
mg of material, 'H NMR (CDCl,, 300 MHz): ©&1.92-2.01 (m,
2H); 2.61-2.69 (m, 2H); 3.34 (m, 1H); 4.11-4.25 (m, 2H);
4.73 (m, 1H); 5.34 (m, 1H); 7.12 (m, 3H); 7.23 (m, 2H).

20 3-phe -1-pr -31-(3,3-dimethyl-1,2-
dioxopentyl) -2~ (4-thiazolidine)carboxylate (1). A

solution of 3-phenyl-1-propyl (2S) ~-1-(1,2-dioxo-2-
methoxyethyl)2- (4-thiazolidine)carboxylate (670 mg; 1.98
mmol) in tetrahydrofuran (10 mL) was cooled to -78°C and
25 treated with 2.3 mL of a 1.0 M soclution of 1,1-

dimethylpropylmagnesium chloride in ether. After
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nmol ) was added dropw se. The resulting m xture was stirred at O[err]C for
1.5 hours, filtered through Celite to renove solids, dried and

concentr at ed. The crude material was purified on a silic gel colum,
eluting with 5 10% MeOH in nethylene chloride, to obtain 2,0 g of the
oxamat e as an WP ¥¥Syel | ow sol i d. PCT/US97/14624

3- phenyl - 1- proyl (2S) - 1- (1. 2- di oxo- 2- met hoxvet Ryl ) 2-

(4-thi azol i di ne)carboxyl at e. 1- (1, 2-di oxo-2- net hoxyet hyI ) 2-
(4-thiazolidine) Car@@i‘:ﬁﬁ{ga ﬁl@omi%uﬁe 2Bo203 hoRk), it was poured into
3- phenyl - 1- pr opanol (465 ™ ny; nol ), di cycl ohexyl carbodi i m de

(750 ng; 3.65 mModdturdeedi rumh:ylmn nohiorddee egefacted; intd 75ethyl
nmol ) and canphorsul fonic acid (175. ng; 0.75 mmol) in 30 nL of nethyl ene
chloride were sti rredcetm.hean@v&mlgman%eﬂl#e Yast Rehethwith 1 WaERK

hoetar Qg ﬁ%ﬁg) ;f o i emégﬁs%%gﬁggngtﬁgéém el Bl e L pe, PYE Sis
MHz 1 1 2 1
W), S1 022 0k (M AMlpiadcindy i, 2 o bl ablcerdlicdeatelth

3-phenyl -1 - propyl (2§} a.lahe; Tdiomeuln! 380 of the compound of Example 1 as
di oxopentyl)-2-(4- t?i‘eaz !]g?dl ne) car boxyl at%ég (D). o A sol ution of

3- phenyl - 1- propyl (25 - feliow-6i DX FHZNMRE{ODRY St 139I0) MB2) ¢ 4- dhDag6l Kt n2H) ;
carboxylate (670 ng; 1.98 mml) in tetrahydrofuran (10 nL) was cooled to
-78C-and 1.21 (s, 3H); 1.26 (s, 3H); 1.62-1.91 (m, 3H); 2.01 (m,
2H); 2.71 (m, 2H); 3.26-3.33 (m, 2H); 4.19 (m, 2H); 4.58

10 (m, 1H); 7.19 (m, 3H); 7.30 (m, 2H). Anal. Clcd. for

C,oH,-NOS: C, 63.63; H, 7.23; N, 3.71. Found: C, 64.29;

H, 7.39; N, 3.46.

EXAMPLE 2

"~ 15 ' hesis of 3-(3- idyl) ~-1-propyl (28)-1-(3,3-

ditefhiiexopentyl) -2~ (4-thiazolidine) carboxvlate {2)
The compound of Example 2 was prepared according to
the procedure of Example 1, using 3-(3-pyridyl)-i-
propanol in the final step, to yield 3-(3-pyridyl)-1-
20 propyl(28)-1-(3,3-dimethyl-1,2-dioxopentyl) -2-(4-
thiazolidine)carboxylate, 'H NMR (CDCl,, 300 MHz): &
0.89 (t, 3H, J=7.3); 1.25 (s, 3H); 1.28 (s, 3H); 1.77 (q,
2H, J=7.3); 2.03 (tt, 2H, J=6.4, 7.5); 2.72 (t, 2H,
J=7.5); 3.20 (dd, 1H, J=4.0, 11.8); 3.23 (dd, 1H, J=7.0,
25 11.8); 4.23 (t, 2H, J=6.4); 4.55 (d, 2H, }=8.9); 5.08
(ad, 1H, J=4.0, 7.0); 7.24 (m, 1H); 8.48 (m, 2H). Anal.
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25 treated with 2.3 nL of a 1.0 M. solution of 1,1-

di met hyl propyl magnesi um chloride in ether. Af ter WO 98/ 13355

PCT/ US97/ 14624 30 stirring the mxture for 3 hours, it was poured into

sat urated ammoni um chl oride, extracted into ethyl acetate, and the organic

- phase was was ] wat er, dried and concentrated. The cru ' was
“purified 5 gﬁ%{?wg%’?fca gel colum, eluting wth 25% et hyl m‘*ﬁl
hexane, to obtain 380 ng of the conpound of Exgyple 1 as a yellow oil,
[err]H NWMR (CDCl[err], 300 MHz): d 0.86 (t, 3H); 1.21 (s, 3H); 1.26 (s,

3H); 1.62-1.91 (m 3idalcd.0kokme, dbiN,08 71 di8 @bk, &,2683833 @n 720bp; #,19
(m 2H); 4.58 10 (m 1H); 7.19 (m 3H); 7.30 (m 2H). Anal. dcd. for
Clerr]Herr]NJerr] S:7.@3.63F68ndH, 7, 238.83; ¥,77.0BouNd: 7CL264.29; H, 7.39;
N, 3.46. Exanple 2 15 Synt hesis of 3-(3-pyridyl)-1-propyl (28)-1-(3, 3-
di met hyl exopentyl)-2- (4-thiazolidine) carboxylate (2) The conpound of

Exanple 2 was prepared acgordj.ng to the roc r I usin -

- (3-pyridyl) -1- propanol %‘ﬁ t RSF ?ng,e’tggéi %og&agﬁfaggﬂs?% kk/’]e) -pf-e%f&%

“propyl (2[err])-1-4 3, 3 Jdi08t Ay o lehys i ndi s

t hi azol i di ne) car b%xyl%'&(ygﬁflg%é r?ﬁ'ﬁﬁ% ?éﬁ%ﬁﬁg rf]brz % %-FMKEZO)S: bln?’érrl? ]pr8t§§n< t,

3H, J=7.3); 1.25 (s, pitkickld®lyS . FkEP12.1. 7Hel, inhibition of the prolyl
peptidyl cis-trans isomerase activity of FKBP may be

measured as an indicator of this affinity.

10 ' Ki Test Procedure
Inhibition of the peptidyl-prolyl isomerase
 {rotamase) activity of the inventive compounds can be
evaluated by known methods described in the literature
(Harding, et al., Nature, 1989, 341:758-760; Holt et al.
15 J. Am. Chem. Soc., 115:9923-95938). These values are
obtained as apparent Ki’s and are presented in Table III.
The cisg-trans isomerization of an alanine-proline bond in
a model substrate, N-succinyl-Ala-Ala-Pro-Phe-p-
nitroanilide, is monitored spectrophotometrically in a
20 chymotrypsin-coupled assay, which releases para-
nitroanilide from the trans form of the substrate. The
inhibition of this reaction caused by the addition of
different concentrations of inhibitor is determined, and
the data is analyzed as a change in first-order rate
25 constant as a function of inhibitor concentration to

vield the apparent Ki values.
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2H, J=7.3); 2.03 (tt, 2H, J=6.4, 7.5);.2.72, (t, 2H, J-7.5); 3.20 (dd, 1H,
J=4.0, 11.8); 3.23 (dd, 1H, J=7.0, 25 11.8); 4.23 (t, 2H, J=6.4); 4.55
(d, 2H, J=8.9); 5.08 (dd, 1H, J=4.0, 7.0); 7.24 (m 1H); 8.48 (m 2H).
Anal . W98/ 13355 PCT/ US97/ 14624
131 Cal cd. for err]aéerr]N[err]O[err]S- 0.5 Herr]0: C, 58.89; H 7.02
N, 7.23. FoundWQ8/18¥583: H, 7.05; N, 7.19. As discussed abovRCT/USH/14624
‘conmpounds of the present S invention have an 4 ffinity for the FK506

bi nding protein, particularly FKBP12. The inhibition of the prolyl

peptidyl cis- trans i somer anf é‘%]!é(éttn)b uvieitBR HRY¥ R&dE® 90 oL 3SE ke cold
I ndi cator of this affinity. 10 Ki Test Procedure

Inhibition of the gegdy dyuifferol(gs mMiHEPES!, apR 7 &t avase) Nedl)y,i 19 al dthe
i nventive conpounds can be eval uated by known nethods described in the
literature (Harding, BXBRI (2.NaMirie 1008Y T28i9-CHPHG05,HA00 aM NaClli5l mdy,

Am Chem Soc., 115:9923-9938) hese val ues_are obtaj ned as arent
Ki's and are present et Fhiothyeitol), PRembjQf Ghypot anﬁk?.g%q"'@%@f ignl

al ani ne- pr OL\: geAlb ndr%ﬁf’ﬁ anﬂgﬁ._tr,oam ?Eér@érﬁ‘pound at various concentrations

N- succi nyl _ IS onl
spect rophot onetri cal | Yn'cfb,n%@%l salifssz&axpsIfhé:%abeﬂonafé%ma\eﬁacby the

rel eases para- nitroani romthe trans formof the substrate.
addition of 5 mL of substrate (succinyl-Ala-Phe- Pro-Phe—
para-nitroanilide, 5 wmg/mL in 2.35 wM LiCl in
trifluoroethanol).

10 The absorbance at 390 nm versus time is monitored
for 90 seconds using a spectrophotometer and the rate
constants are determined from the absorbance versus time
data files.

The data for these experiments for representative

15 compounds are presented in Table III under the column
WRiv.

The neurotrophic effects of the compounds of the
present invention can be demonstrated in cellular
biological experiments in vitro, as described below.

20

Chick Dorsal Root G lio!
as Neurite Outgrowt

Dorsal root ganglia were dissected f£from chick
embryos of ten day gestation. Whole ganglion explants

25 were cultured on thin layer Matrigel-coated 12 well

plates with Liebovitz L15 plus high glucose media
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inhibition of this reaction caused by the addition of different
concentrations of inhibitor is determ ned, and the data is anal yzed as a
change in first-order rate 25 constant as a function of inhibitor
concentration to yield the apparent Ki val ues. WO 98/ 13355

PCT/ US97/ 14624 _32 In a plastic cuvette are added 950 nL of ice_cold assay
buffer (25 mvi HOMEISZ 7 8 100 nM Nadl), 10 nL of FKBP (2. SFGHPTH1484 v
Trio-A pH 7.5 100 MM NaCl, 1 nMdithiothreitgs), 25 nL of chynotrypsin
(50 mg/m in 1 mMM5 HCl) and 10 nL of test conpound at various
concentrations in di nRidhtlemencbaxivith Themmeaghuitaming iand i 0edibyalhealf
addition of 5 nL of substrate (succinyl-Al a-Phe-Pro-Phe- para-nitroanilide,

5 my/nL in 2.35 nmdédrum,C and talséuoromtabmiziy. 10 sM cykesine £-D

. absorbance at 390 nmversus tinme is nonitored for 90 seconds using. a
'~ spect rophot onet er ancruaiinofurapeidant@rar Lldebr A& 7 ot h%‘"g’o"scﬂ’r“t?é’ﬁce

"versus tinme data files. The .data . for.the experinmen rar es atd
15  conpounds are pr@ﬁﬁlé’(}ngnasl%abéoé'l I Isre"{?ﬁ‘(tfg’r'ffﬁﬁ %%P%rgml'a%g&.' %E’tee ‘DRt

neurotrophi ¢ ef fegts plrd NG GRIACKILE Plridifs ARRRABERL YA iGMAR Borey-

. denpnstrated in cellu

eight hours after drug treatment, the ganglia were
visualized under phase contrast or Hoffman Modulation
contrast with a Zeiss Axiovert inverted microscope.
Photomicrographs of the explants were made, and neurite
10 outgrowth was quantitated. Neurites longer than the DRG

diameter were counted as positive, with total number of

neurites quantitated per each experimental condition. -

Three to four DRGs are cultured per well, and each
treatment was performed in duplicate:

.15 . The data for these experiments for representative
compounds are presented in the "EDS50" column of Table
III. Representative photomicrographs of compounds 1 (1
pM, 10 pM, 100 pM) and 2 (10 pM, 100 pM, 10 nM) promoting
neurite outgrowth in sensory neurons are shown in FIG.’s

20 1{A-C) and 2(A-C), respectively.
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bi ol ogi cal experinments in vitro, as*described below 20 Chick Dorsal Root
Ganglion Cultures and Neurite Qutarow h Dorsal root ganglia were dissected
fromchi ck enbryos of ten day gestation. Wole ganglion explants 25 were
cultured on thin layer Matrigel-coated 12 well plates with Liebovitz L15
pl us high glucose nedia WD 98/ 13355

~ PCT/ US97/ 14624%93848¥3%| enented with 2 nM gl utami ne and 10% f RCHIVEHI4624

' serum and also containing 10 [err]M cytggine [err]-D

| arabi nofuranoside (Ara C) at 37C in an environnent containing 5%qurr]

- Twenty-four hours later, the DRGs 5 were trEABEE I th vari ous i mmunophilin
: Ilgands Forty- eight hours after drug treatnent, the ganglia were

_ Vvisualized under phase contrast or Hof f npywidndsBRe@scontrast with a Zeiss

. Axi overt inverted m croscope. Photom crographs of the explants were made,

and neurite 10 outgrm_qyantitat ed. Neygiggs | onger than the D@M

- dianeter were counte itive, with total er of neurites
guanti‘tated per each experinental condition. Three to four DRGs are
cultured per well, and each treatnment was performed in duplicate. 15
The data for thesse exlperl ments for represent %5V€ 0.031 .

2 638 2.0

All publications and patents identified above are
hereby incorporated by reference.

10 The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the-
spirit and scope of the invention and all such
modifications are intendéd to be included within the

15 scope of the following claims.
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conpounds are presented in the "ED50" c¢olum of Table Ill. Representative
phot om crographs of conpounds 1 (1 pM 10 pM 100 pM and 2 (10 pM 100 pM

10 nM pronoting neurite outgrowh in sensory neurons are shown in FIG 's
20 1(A-C) and 2(A-C), respectively. WD 98/ 13355

PCT/ US97/ 1462 EIIl In Vitro Test Resuls Conpoud

Ki . nM Woduifs: Herr]M5 1 PCIIS9TM4624
0.031 2 . 638 35 2.0 Al
publications and patents identified above are hereby incor ,
reference. 10 WHAZ IS\GCIRAIMER B8i:ng thus described, it wl
obvious that the same may be varied in many ways. Such ml H‘ﬁ“@&“\w t
to be regarded as a departure fromthe spirit and scope

and all such n‘DdIfICﬁ! ed to be included V\nthlnthe 15
scope of the follow ng tglnfs aélea &%@98/ 13355

PCT/US97/14624 35 1. A compound of formula I:

5

10

or a pharmaceutically acceptable salt thereof, wherein:
A and B, together with the nitrogen and carbon atoms
15 to which they are respectively attached, form a 5-7
membered saturated or unsaturated heterocyclic ring
containing, in addition to the nitrogen atom, at least
one additional O, S, SO, 80,, NH or NR, heteroatom in any
chemically stable oxidation state; -
20 X is O or S;
Z is O, NH or NR,;;
W and Y are independently O, S, CH, or H,;
R, is C,-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
25 with (ar,),, (Ar,), connected by a C,-C; straight or

branched chain alkyl or alkenyl, C,-C, cycloalkyl, C;-Cy
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WHAT IS CLAIMED IS: What is clainmedis:. 1. A conpound of fornula I: [err] 5
or a pharmaceutically acceptable salt the(rjemmuma m”mﬁnd B, together
with the nitrogen and carbon atons 15 ta espectively

attached, forma 5-7 menbered saturated or* urfsat-ur &t el h®terocyclic ring
cont ai ni ng, |M§g’|l Lon to the nitrogen atom at |east one a'q, itional 0O, S,
SO SO[err], err] heteroatomin any chem cally stabl on
state; 20 XisOor S Zis 0, NHor NRj¢ Wand Y are independently
0, S, CHerr] or Herr]; Rerr] is (err]-Cerr] straight or branched chain
al kyl or al kenyl, whicgflioalkybstddnneetedn mneaorc, A0y esposightons) bianchetit h

(Arferr]) , (Arferr])[err] connected by a (Jerr]-Clerr] straight or
branched chai n al kyl cheinl Rdkyl, o] akken¥y eA.. c9E| dAIMALNaCion, Fhereef]
W98/ 13355 PCT/ US97/ 14624 36

cycl oal kyl connected by a8 #]9€[%ir] straight or branched chain alkyl or
oy kemyl lern] o 2 CORRl (R RIS SRl it 8 Braffhd GdPati

5 or alkenyl, C,-C, cycloalkyl, C,-C, cycloalkenyl, or Ar,,
wherein said alkyl, alkenyl, cycloalkyl or cycloalkenyl
is either unsubstituted or substituted in one or more
position(s) with C,-C, straight or branched chain alkyl
or alkenyl, hydroxyl, or a combinatioﬁ thereof; and

10 Ar, and Ar, are independently a mono-, bi- or
tricyclic, carbo- or heterocyclic ring, wherein the ring
is either unsubstituted or substituted in one to three -
‘position(s) with halo, hydroxyl, nitro, trifluorcmethyl,
C,-C¢ straight or branched chain alkyl or alkenyl, C,-C,

15 alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or .
a combination thereof; wherein the individual ring sizes
are 5-6 members; and wherein the heterocyclic ring
contains 1-6 heterocatom(s) selected £from the group
consisting of O, N, S, and a combination thereof.

20
2. The compound of claim 1, wherein the mono- or
bicyeclic, carbo- or heterocyclic ring is selected from
the group consisting of naphthyl, indolyl, furyl,
thiazolyl, thienyl, pyridyl, quinolinyl, isoquinolinyl,

25 fluorenyl and phenyl.
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5 or alkenyl, Cferr]-Clerr] cycloalkyl, Cferr]-Clerr] cycloal kenyl, or

Arferr], wherein said al kyl, al kenyl, Jal ﬂgéjll“llﬁ{““ﬁ’“l

unsubstituted or substituted in one o Tms(s;—mzsm—msm(isl)l

strai ght or branched chain alkyl or a kenylaebmwmanyl ) co hat ' on®

~thereof; and 10WO9813355Ar[err] and Ar tIy aPOPOSHII14620)1 -
or trlcycllc carbo- or heterocyclic ring, wherein t he ring is either

unsubstituted or substituted in one to three pos?r-f ion(s) with halo,

hydroxyl, nitro, trifl oro hy [P tr h C

al kyl or al kenyl, C[err C[rﬁg{rer ]Jolxgg"%dl ]I?gf(:[ﬁ e?’r’] %g%ﬂq tﬁéengl ggas olle

phenoxy, benzyloxy, anma@@it9bndl Cﬁg@éﬁ@éﬁ&m idangofs- ww}@n@aé}ehh%aw%%duak

ring sizes are 5-6 nmenbers; and wherein the heterocyclic ring contains 1-6

het er pat om(s) sel ect eduhbﬁ&hth@e@rmmwls.b wdngf i6, NIN, oXS,NRInd a

conbi nation thereof. 20 2. The conpound of claim1, wherein the nono- or

bi cyclic, carbo- or heterocyclic ring is selected fromthe group consisting

of naphthyl, indolyl, furyl, thiazoly], thlenyl ridyl, qU|noI|nyI
i soqui nol i nyl, 25 5 f1 Gor e'ﬁ]W %9\@%?9{19 claifepp AéEWE thecompynd hegoan

37 3. The Corrpound of a% nﬂy for%ﬁﬁ' typ% ll?n%%opﬂlllns

5. The compound of claim 4, wherein the FKBP-type

immunophilin is FKBP12. '
10

6. The compound of claim 1, wherein the compound

inhibits rotamase enzyme activity.

7. A pharmaceutical composition comprising a
15 neurotrophically effective amount of the compound' of

claim 1 and a pharmaceutically acceptable carrier.

8. A method of effecting a neuronal activity inan
animal, comprising:
20 administering to the animal a neurotrophically

effective amount of the compound of claim 1.

9. The method of claim 8, wherein the neuronal activity
is selected from the group consisting of stimulation of
25 damaged neurons, promotion of neuronal regeneration,

prevention of neurodegeneration and treatment of

This Sheet Has Been Replace
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additional heteroatomin the 5-7 nenbered saturated or unsaturated
heterocyclic ring is NH or NRerr]. 5 4. The conpound of claim1

wherein the compound has an af f |m’runoE|I mllun ullumli
.compound of claim4, wherein t PHERD eiAsBEEOfNI | i n i

iThe conpound of claim 1, wherei i nhiflbi ts rot amase enzyrre
activity. 7. WOMIBMar naceuti cal  CONpPOST conpri si npCTABY 624
neurotrophically effective amount of the conpasnd of claiml and a
pharmaceutically acceptable carrier. 8. Use of the conpound of claim1l in
the preparation of anemdeleogigal fdisoglieteti ng a neuronal activity in an
-animal. 20 9. The use of claim8, wherein the neuronal activity is

'sel ected fromthe group consisting of stinulation of danmaged neurons,

‘pronotion of neurona) reggper %é B %V&{MFEEP{ %HEE%G %ngﬂbgﬂlgl

treat ment of neurol ogl tal “disor

17 Gct 2000 10.  Thgj ssea&d GlsAi BePectb@r Girdnl hehBeUgrbQYi cRInsdkeehger of S
sel ected fromthe group consisting of peripheral neuropathy caused by
‘physical injury gr dpepiskerdit feupbpathpl clusgr by tPeydicdln, ipHuEyCabr
damage to the spinal cord, stroke associated with brain danage, and

neur ol ogi cal di sordedisease | agate, nehysikajendamagento the brain, physical

damage to the spinal cord, stroke associated with brain
damage, and neurological disoxder relating to
neurodegeneration.

10
11. The method of claim 10, wherein the neurological
disorder relating to neurodegeneration is selected from
the group consisting of Alzheimer‘’s Disease, Parkinson’s
'Disease, and amyotrophic lateral sclerosis.

15

12. A compound of formula II:

20

II

or a pharmaceutically acceptable salt thereof, wherein:
25 A, B and C are independently CH,, O, S, SO, 80,, NH
or NR;;

[
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10 11. The use of claim 10, wherei'n the neurol ogi cal disorder rel ati ng to

neur odegeneration is selected fromt he—gpeuﬁ—emm‘t‘l—ng"of Al zhei ner'

D sease, Parkinson's Di sease, and any cI erosis. 15 12 A
icorrpound of formula Il: [err] or a ph m eptable salt

|t hereof, wher mn epeﬂdently CH e 0,
'S. So, SO[ err]%ﬁ??'éE'”NR[ errl; V\D 98/ 13355 Frftsisea

~PCT/ US97/ 14624 39 Rerr] is C[err]-C[err] strai ggt or branched chain al kyl
-or al kenyl, which is substituted in one or nore position(s) with
(Arferr])[err], (Ar[err])[rmrris comeciediblita of ebrdndlerl r¢hain aagRirloror

branched chai n al kyl

or al kenyl, or a conbination 5 thereof; nis 1 or 2;

'Rlerr] is either d errdlignyl.] whichi ptsuhstitatedetn ong wramaye ms%ﬂmga) _
lC[err] Cferr] cycloal kyI C[err)] Cerr][ cycloal ken |, or Arf[err and 10

'Ar[err] is a nono-,
wherein the ring

posi ti on(s) with hal

5

10

15

20

25

grith o ATy, oy AT}, coRpsgtedobihet efaefel PETaigh, or

| i g “bﬁh'#“tede‘%ffft?‘éw%f R )

thereof;

n is 1 or 2;

R, is either C,-C; straight or branched chain alkyl
or alkenyl, C,-C, cycloalkyl, C.-C, cycloalkenyl, or Ar,;
and

Ar, is a wmono-, bi- or tricyeclic, carbo- or
heterocyclic ring, wherein the 1ring is either
unsubstituted or substituted in one to three position(s)

with halo, hydroxyl, nitro, trifluoromethyl, C,-Cg

‘straight or branched chain alkyl or alkenyl, C,-C,.

alkoxy, C,-C, alkenyloxy, phenoxy, benzyloxy, amino, or
a combination thereof; wherein the individual ring sizes
are 5-6 members; and wherein the heterocyclic ring
contains 1-6 hetercatom(s) selected from the group

consigting of O, N, S, and a combination thereof.

13. The compound of claim 12, wherein:
A is CHy;
B is CH, or §;
C is CH, or NH;
R, is selected from the group consisting of 3-

phenylpropyl and 3-(3-pyridyl)propyl; and
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straight or branched chain al kyl or al . err]-Cerr] 15 al koxy,
Cerr]-Cerr] al kenyl oxy, phenoxy, benzyl oxy, am no, onbi nati on

or

t hereof ; wherein the individual ring si jmmﬂmnim s; and wherein the
heterocycli-c ring contains 1-6 heteroat drm I ﬂﬂ' quthe gr oup

consi sting OfP&? N3 §, and a combi nation thérebf."20 13. .The conpound of
claimi12, wheM@R RS s cHerr]; Bis CHerr] or S; Cis CH BFFPSHAdes o5
Rlerr] is selected fromthe group consisting ofg3- phenyl propyl and
3-(3-pyridyl)propyl; and WO 98/ 13355

PCT/ US97/ 14624 40 R2 is sg) ecsegdeleoted hexr&hOthe CEBSUPT cOAsOEt Ing- of 3,3-
di nmet hyl pentyl, cycl ohexyl, and tert-butyl. 14. The conpound of claim 13,
wherein: 5 B iddmeéehpipént¥l i scyddolexylR] and] text oywny| propyl . 15.
The conmpound of claim 13, wherein: 10 Bis S, and Cis CHerr]. 16.
The conmpound of claim 12, wherein the conpound is

14. The compound of claim 13, wherein:
5 B is CH,;
C is NH; and

R, is 3-phenylpropyl.

15. The compound of claim 13, wherein:
10 B is S; and

C is CH,.

16. The compound of claim 12, wherein the compound is
selected from the group consisting of:
15 3-phenyl-1-propyl(2S8})-1-(3,3-dimethyl-1,2-
dioxopentyl) -2- (4-thiazolidine)carboxylate; and
3-(3-pyridyl) -1-propyl(28)-1-(3,3-dimethyl-1,2-

. dioxopentyl) -2- (4-thiazolidine} carboxylate.

20 17. The compound of claim 12, wherein the compound has

an affinity for FKBP-type immunophilins.
18. The compound of claim 17, wherein the FKBP-type

immunophilin is FKBPl2.

25
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selected fromthe group consis
3- phenyl - 1- propyl (2S)-1-(3, 3-d
~di oxopentyl)-2-(4-thiazolidine
| 3-(3-pyridyl)-1-propyl (2S)-1-

ting of: .15
I met hyl -1, 2-
) car boxyl at e;

and

*

di oxopentyl)-2

i claim 12, whereint
18. The conpound of claim1l

REPLACEMENT SHEET 17 OCT 2000 41 109.
wherin t h&S. corffheurcbrpsng t&f rGilah‘aséZenWeaElt ithe ycomppund

FKBP12. 25
claim 12,
A pharnaceutlcal
effective anount
acceptable carrier.

of a nmedicament for effecting a neurona
The use of claim 21,
. group-consi sting of stlnulatlon 0

e conpouny

17. The co igﬁ
or FKBP-type |nnunop I ns.
type i nmunophilin is
The conpound of

§ZO|IdI

)rﬁfsas@swms@es&o '
as pEPLACEDNI ty

K]
un--:.--—-—-—-.-——.--——— 1

conposi tion neurotrophically

rising
f1“@%R9t§xﬁﬂﬁéﬂﬁﬁengnEYﬂ?n?qg?¥%5¥'a phar maceut i cal | y

21. Use of the conmpound of claim 12 in the preparation

activity in an animal. 10 22.

epgﬁgw@ic i3l Viddmdonit8bRC! &bnidra@ihle 2

anmaged neurons, pronotion o neur onal

erein th

| regeneration, - prsveniddrotdophieadleyaiffetitive, sihrity o5 TERE @ompound of

neur ol ogi cal

di sorders. 23.

The use of claim 22, wherein the neurol ogical

di sorder is sel ected ¢Xaim t¥2e agpdoappharmaceutically acceptable carrier.

10

15

20

25

21, A method of effecting a neuronal activity in an
animal, comprising:

administering to the animal a neurotrophically
effective amount of the compound of claim 12.
22. The -.method of claim 21, wherein the neuronal
activity is selected from the group consisting:of
stimulation of damaged neurons,

promotion of neuronal-

regeneration, prevention of neurodegeneration and

treatment of neurological disorder.
23. The method of claim 22, wherein the neurclogical
disorder is selected from the group consisting of
physical

peripheral neuropathy caused by injury or

disease state, physical damage to the brain, physical

damage to the spinal cord, stroke associated with brain

damage, and neurclogical disorder relating to
neurodegeneration.
-
This Sheet Has Been R,
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x
I

15 consi sting of peripheral neuropat hy caused by phystecat—tnjury——o
di sease state, physical damage to the brain, physical da
cord, stroke associated with brain damage, and neur ol ogi c "J Ilﬁmjiﬂ G
relating to-neurodegener aﬂu U|| P25 REPEACEMENT SHEET

of claim23, m@g)rr?%gbsg ElHASIBEENdEr relating to
neur odegener at el edited f REREMGEDGr oupl|consi sting of Al BGRVSI¥I4624

Di sease, Parkinson's Disease, and anyotropmc hkateral sclerosis. 25. A
conpound of forrmula IIl: [err] or a pharmaceutically acceptable salt
thereof, wherein: A 3, C ¢hd Methedi oflepeagrnkby whkeein, the Feublogical
SO[err], 15 NH or NR[err]; Rerr] is (Qerr]-Cerr] straight or branched
chain al kyl or al kenyd:,scm:le:th red atdbgt tounedrodegererat ior éspeslecoed sirom
with (Ar[err]) , (Ar-[err]) connected by a Clerr]-Cferr] straight or
branched chain al kthhe GrouR| E@H?%s':-“éﬁ °faA1§Bﬁ1b‘F‘?Fé $ Pioggse. t Rarebason' g s
1 or 2; Rerr] is ei tl? errahﬂcgerrg gft ar bra ched.chai n al kyl or
al kenyl, Clerr]-derry* Dal TP F?] TR 1% FE@H?IF or Ar[err];
bi -

and 25 . Ar[grr] is a nono-, or tricyclic, carbo- or

25. A compound of formula III:

c
5~ p

L\N O0—R3

10 le) III

or a pharmaceutically acceptable salt thereof, wherein:
A, B, C and D are independently CH,, O, S, SO, SO,,
15 NH or NR,;

R, is C,-C; straight or branched chain alkyl or
alkenyl, which is substituted in one or more position(s)
with (Ar,),, (Ar,), connected by a C,-C¢ straight or
branched chain alkyl or alkenyl, or a combination

20 thereof;

n is 1 or 2;

R, is either C,-C, straight or branched chain alkyl
or alkenyl, C,~-C, cycloalkyl, C;-C, cycloalkenyl, or Ar,;
and .

25 Ar, is a wmono-, bi- or tricyclic, carbo- or

heterocyclic ring, wherein the ring is either

This. Sheet Has Been Replaced

swermrssmeeronszn [N




het erocyclic ring, wherein- the .ring. 1is either ~ W98/ 13355
PCT/ US97/ 14624 43 unsubstituted or substituted in one to ““Jmumm MH“I
"with halo, hydroxyl, nitro, trifluoromethyl, Clerr]-Cerr
branched chai n al kyl or alkenyl, Cerr]-Jerr] alkoxy, defr]¢d%
al kenyl oxy, o) enzyl oxy, amno, or 5 a conbination the wherein
t he i ndi vi dual %%%?zes are 5-6 nenbers; and wherein the he%‘gﬁgw
ring contains 1-6 heteroaton(s) selected fromihRe group consisting of 0, N,

S, and a conbination thereof. 10 26. The conpound of claim 25, wherein:

Ais CHerr]; B is CHmsihstituitedSorlsabstituted dnCohertgd thiee positidi ¢s) ]
. 1s selected from the group consisting of 3- phenyl propyl and
. (3, 4, 5-trimet hoxy) phemitipr opgle, arkydanyl], i susé'bect émﬂ‘é@rr@h%tfgf]oup C,-Ce

éconS|st|ng of 3, 3- dlnethylpentyl cyclohexyl t hyl pr phenyl
and 3, 4, 5-tri met hoxypBerd1g hty( ox7’ brarchedy (ﬁ}l’ﬁd”of ﬁ‘gf ‘%"6 a&ﬁé?&’r &Fs
| NH, and Rlerr] is 3,3.4i e thyépropgikg,;yloggg;}ylphemxy, benzyloxy, amino, or

5 a combination thereof; wherein the individual ring sizes
are 5-6 members; and wherein the heterocyclic ring
contains 1-6 hetercatom{s) selected from the group

I
|
|
|
|
I
: consisting of O, N, S, and a combination thereof.
i

I

10 26. The compound of claim 25, wherein:
A is CH,;
B is CH,;
C is 8, O or NH;
D is CH;;
1s R, is selected from the group consisting of 3-
phenylpropyl and (3,4,5-trimethoxy)phenylpropyl; and
R, is selected from the group consisting of 3,3-
dimethylpentyl, cyclohexyl, 3-3-dimethylpropyl., phenyl,
and 3,4,5-trimethoxyphenyl.
20
27. The compound of claim 26, wherein:
C is NH; and

R, is 3,3-dimethylpropyl or phenyl.

25 28. The compound of claim 25, wherein the compound has

an affinity for FKBP-type immunophilins.
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25 28. The conpound of claim 25, "wherein.the conmpoun ity

for FKBP-type i nmmunophilins. 44 29. The conpound of cI
the FKBP-type i mmunophilin is EKBRP12 30 The_.conpoun Ij“ ﬂ[‘mﬂ“‘
wherein the corrpound 5 | Nl BiyfsPoiBiPARS BEERZY B 2

phar maceut i cal osition conpr ngpngcgg neur it roph| caI I
anount  of thvg‘”?f ound of dam25—and—a—pirar faceut i cal | écg

carrier. 10 32. Use of the conpound of cI ai na@S in the preparat|on of a
medi canent for effecting a neuronal activity in an-animal. 33. The use of
claim 32, wherein thegeurmhal compowid yof Sciaircked Wwhemeihe tieoUKBP-type
consisting of stinulation of danaged neurons, pronotion of neuronal

regeneration, 15 pmewanphéhinf imcEBREener ati on, and treat nent of
neur ol ogi cal disorders. 34. The use of claim 33, wherein the neurol ogical
di sorder is selected fromthe group consisting of peripheral neuropathy

caused b hysi cal injur di sease t ate, [ I t h '
physi cal ydgn%/lge to t 'S%ll ﬁ'&? r(ﬂgg %]g%'(?:i a 'edg%g?%f%r%h% S’é’%%é‘,%
and neurol ogi cal i sqrggh gl magagg SeirRrleaRaeasylon. 20 25

fectlve

31. A pharmaceutical composition comprising a
neurotrophically effective amount of the compound of

claim 25 and a pharmaceutically acceptable carrier.

i0
32. A method of effecting a neuronal activity in an
animal, comprising:
administering to the animal a neurotrophically
effective amount of the compound of claim 25.
15

33. The method of claim 32, wherein the neuronal
activity is selected from the group consisting of
stimulation of damaged neurons, promotion of neuronal
regeneration, prevention of neurodegeneration and

20 treatment of neurological disorder.

34, The method of claim 33, wherein the neurclogical
disorder is selected from the group consisting of
peripheral neuropathy caused by physical injury or
25 disease state, physical damage to the brain, physical

damage to the spinal cord, stroke associated with brain
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REPLACEMENT SHEET 1 7 OCT 2000 45 damage . and gl_cal—di=s er
rel ati ng to neurodegenerat i-of: : THe Use of cl T 3dap ]

neurologlcal di sor der relatln ation |§H eel adebr om t he
group consisting of Al zhei ner @‘m mnmnson S S

anyot rophi ¢ | atpak s € 0Si S. + Lt Use 6f the corrpound of cl 1 in the
preparation of a rreél canent for treating a disease in an ani nM??"“"{Jse
of the compound of claim1l2 in the preparation g a nedi canent for treating

a disease in an aninmal. 38. Use of the conpound of claim25 in the
preparation of a nmedi camage,forabdeatnenraelajisadse dhsandeni natelating to

neurodegeneration.

35. The method of claim 34, wherein the neurological
5 disorder relating to neurodegeneration is selected from
the group consisting of Alzheimer’s Disease, Parkinson’s

Disease, and amyotrophic lateral sclerosis.

—_—
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