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N- LI NKED UREAS AND CARBANMATES OF T HETEROCYCLI C
THI CESTERSWO 98/29117 This application is a continuati ®PCIMUSIP240705
application of U 'S Patent=Application Serial No. 08/ 775,585 filed

Decenmber 31, 1996. BACKGRCUND CF THE INVENTICN
1. Field of Invention 10NLD' : to

neurotrophic |ow nol ecu T % uIe N-1inked ureas
and car bamat es of heter 2 an affinity

for FKBP-type inmmuncphilins, and their use as ' i nhi bitors of the
enzyne activity asso ,hzlit ed with, g mmnoghl lin prot e'_l ns, . particularly
pepti dyl - prol yl +§om§PBséca oot drfhse? efAREIHAG AR in-pars 2.

Descriptiop of Repg lﬂé..t‘.\ién o- U.S. Patent ermpoilT@araRl | EBrigiens, to a '
nunber of gﬁj erve as re epto s for the principal " 20
i mmunosuppr essan?34 g‘s“ yH ‘gol?‘?‘ﬁe :gc) and rapamyci n.

Known cl asses of immunophili mm_g%%mlmmnd FK506 bi ndi ng |
proteins, or FKBPs. Cyclosporin A binds to cyclophilin A while FK506

and rapanmycin bind to FKBP12.  These inmunophilin-drug 25

conpl exes interface w £ OpiSe/d el | ui ar -si gnal transduction
systens, especially € | nmmune an nervous systens.

Im*runophil‘i) ns are knoWnmiso haverpiépni dyklptekyl tc neuADOBRAKI7 low

PCT/ US97/ 24070 i sonmerase (PPlase), or rotamase, enzyne activity.

It molecular weight, small mo..::..le \F-llr.(ad yreas angd

carbamates of heterocyclic thioesters having an
affinity for FKBP-typre immuncrhilins, and their use as
inhibitors of the enzyme activity -associatéd with

15_ - immunophilin proteiné} particularl-y peptidyl-prolyl
isomerase, or rotamase, enzyme activity.

The term immunophilin refsrs %to a number of

r4

proteins that serve as recé:::‘_:srs or the principal
20 -:-.“imm.unosuppressant drugs, cyclosporin A (CsR), FKS505

_'-. and -z_'ap_amycin._ Known élaéses of immunophilins. ars
'-..'-_"-__.'cyc]..ophiliﬁs and' FK506 binding proteins_, or FKBPs.
--.Cyclosnorln A binds to cyclophilin A while FK506 and

w rapamycm bind to FKBP12. These immunophilin-drug

' '. 25 .. -__:r;-_:;:.compl_exes J.nt_errace with vario'.;s intracellular signal
s trans duction systems, és_peci.a.lly the .immune and

* i nervous systems.

Immunophilins are known T35 have pentlc./l—prol'-_/l



has been determ ned that rotanmase enzyme activity plays a role

in  the catal yzation of t he I nterconversion of the cis and
trans i soneWe %291 peptide and . protein substrates for thepdivouseRbid i n
pr ot ei ns. : | mmunophilins were originally discovered and
studied in the i mune tissue. It was initially postul at ed by
those skilled ini%BQeQéEeth@@IéiﬁWlﬂdi(Ebtéﬁhse,(gn%§ﬂ@ a&@fypeﬁhit'ﬂs
rotamase activity leads to inhibition of T-cell pro eraftron,

t hereby causing has beéﬂedeﬂerfmimauwn@ﬁsw&ma?s%'\éhfzxme egégmmd by
| mrmunosuppr essant drugs, such as cyclospori.n A, FK5 apanycin

Further study hapishaan that rbie 16n  £R&I bléaeaw&ae%amss act@y' ty,
in and of itself, does not result in |nnunosuppre55|ve acti

Schrei ber et al' i, 3i2s0er5998. ael t®@0.c P agéﬁ trar 588{;5' n,S_Lead1
| Munosuppr essi on appears to stem from e formi atlon a tonpl ex
of i nmunos presga vd f@ﬁeapd pOphLI iz $homn
that the £ nﬁ%ﬁopm ﬂrldrug conpl exes |n%efa?tﬁé% ern °°°°
protein targets g%Tlr node of action. Schreiber et ., Cell
1991, vol. 66, pgﬁ' “$15. In the case of FKBP—FK506 and

cycl ophi lin-CsA, the il Ishisn-<dr 25, 3 p xe n =to the enzyme
cal cineurin and |nh|bF %B% ll s T%gg ?éﬁgﬁ |g§é?#?g |cﬁ'Yeads
to T-cell e g 2. 129117 1

PCT/ USO7/ 24070  STudied ip, (the, ilmmune Eisfpe. I‘lfh?«%s nhrhbphtE7 n- dr ug

postul; ed by those skilled in the art that inhibiticn

[9)

10 cf the immundphilins' rotanase actiVity leads ¢
-nhlbltlon of T-cell Drollreraulon, thereby causirng
* the immunosuppressive_ activity -exhibited by
- immunosuppressant drugs, suchk as cyclosporin A, FKS05
and respanmvcin. Eufther study' has shown that the
15 _IinhibitiOn of rptamaSe abtivity, in and of itself,
| does not result in immunosuppressive activ;ty._
IZTE-Schreiber et al., Science, 1990, wvol. 250, pp. 556-
.. 539. Instead, immﬁnosuppression appearé to stem frcm
'the formulation of a complex of immunosuppressant
20__%_ drugs ahd immnnophilins. It has been shown that the
 immundphiLih-drug complexes interact with ternary
_brotein targets as their mode of action. Schreiber et
" al., cell, 1991, vol. 66, pp. 807-815. In the case of
'"fﬁﬁﬁ-FKsbs and-Cyclcphilin-CsA, the-immunophilin-drug_
- 25 N complexes bind to the enzyme calcineurin and.inhibit

“the T-ce‘l receptor signalling which leads to T-cell



coopl ex of-  FKBP-rapamycin interacts with the RAFT1/ FBAP
protein and inhibits the |1L-2 receptor signalling. ' 5 :

| mmunophi MO28/2887e been found to be present at hi gh caTREssTRatioons
in the central nervous system | mmunophi lins are enriched 10-50
times nore in the central nervous systemthan in the immne system

Wthin  neural préisgd€stiohnmunolini Nrl gPPeghe t @mmbBop hlll@},] &%nce nitric
oxi de synthesis, neurotransmtter rel ease and neuro Fcess

ext ensi on. complex |éfhasrxkm@nrdpampcinat HeOPDLag C tr tlons
of an i munosuppressant such as FK506 and rapanycin %Ct?p %

neurite outgrombTw—R@,ﬂ;Z ebt8iANRENSQhY =15 trheuF NS, p,amgl -y dorsal
root ganglion cells ? - Lyons et al., Proc. o REFFPRzad. Sci .
, 1994, vol .. s:.gnc.19§:n pp. 3191-3195. In whole ani mal experinments, FK506
has been shown™ to stlrrul ate nerve regeneration foll ow ng

facial nerve injUryrm@flopnitins HOThekACkLuad tedite DEER.phpund Chat

certain compounds " with a high affinify for

rotamase inhibhiahs At &b iosxcel| e‘me n%@.t*%:rﬁ.phﬁ&rvous systencCtS:

Furt her nore, t hese rotanmase 1 nhibitors ar

| mmunosuppr ess Q I 4 Y g’_.hgs Is gs- _‘_ ei God the use of
rot anase i nhi blk%ﬁ%}'g t|':>r|t11\itltr:|'es %p‘;:z.?:dkﬁ us per %ereﬁ Shet® of&€hi es and
enhanci ng neur aaalk . o WO 98/29117
PCT/ US97) 24070’ Gderal ne’é‘r’%‘v‘vtshs‘.’ns':t T E%ﬁtr I®n&RE oug'““s‘%reﬁé’(s&ﬁ%
Studies —  whRKEndeRARd Al eelggatesneur%%&?dﬁ{fiérvse ALSSLLE" S o

10 influence nitric oxide synthesis, neurotransmitter

release and neuronal process sxtension.

It has been found that gicomolar concentiations
of an immunosuppressant. such as FX506 and rapaﬁycin
stimulate neurite outgrowth in 2Cl2 cells and sensory

15 neurcns, namely dorsal root ganglion cells (DRGs).
;Lyons et al., Proc. of Natl. Acad. Sci., 1994, vol.
91, pp. 3191-3195. In whole animal experiments, FK506

_ehas teen shown to;_stimulate nerve regeneration
‘following facial nerve injury.

20 - Surprisingly, it has besn found that certain
compounds with a high affinity for FKBPs are.potent
rotamase inhibitors and exhibit excel;ent_neuroﬁrophic
effects. Furthermore, these rotamase inhibitors are

“: devoid of'immunbsu;pressive activity. These findings

25 ' suggest the use of rotamase inhibitors in treating

- various peripheral neuropathi#s and enhancing neuronal



such as Al zhei nmer's di sease, Parkinson's disease, and anyot r ophi c
| ateral sclerosis (ALS) nmay occur due to 5 the | oss, or decreased _
avai | abi | i w0 985917 neur ot r ophi ¢ subst ance specific fperrasestspiocul ar
popul ati on of neurons affected in the disorder. Sever al
neurotrophic factors affecting specific neur onal popul ations in the

central nervous 4sioe 18 theNedecresnericlanhSien (P! examle, it

has been : hypot hesi zed that Al zheiner's disease resu

decrease or |os NgeM8ngEentBal actpr o Adi S_been
proposed to trezltag;gem Iée rlil)errentla of th ﬁ@g;bcegjﬁlhe%%%r%gr dTS&éé'l? SPHAT)

patients with exQgen us_;\.ligﬁggm £o Quth bacto the rotrophic
proteins, such as 2 brain deri Ségég%wth Tgc 58ﬁ g PI él'ggg‘rl%ﬁ growt h

factor, ciliary Ot Laphi ¢ gt oF @Q%Jr.otr ~w LO inNCrease
of “degent € - i)'F)$at|orlsc=cz"

t he survival generating neurona op Sue te

Clinical appli caIHeorl, fs,t ggsaegpggg%&ls_ vLaJ}_,\La.r,l,Qu?{fl cuI 2 “engﬁgowgl cal

di sease - states SR (s *Helivery

and bi oavai | abi lé&ﬁ's@ince snec.;k:af:geroprgt bS5 LQ ape gg:\'w ¥3tem

targets. By o rmunosup'pressan Heu?ﬂt roph| C

25 activity Iag_[‘f,,rreg aé# {étye?rg_a.j e (alglog_@_@){ excel | ent

bi oavai l ability ~and ~speci Wever, - ‘when
P
ag

4 WO 98/ 29117 actar CIL U
adm ni-stered chroni caﬁeral |nn%%%"sﬂ°€pr‘? essan‘f ot ug§ 5FF

nunber of pomntdeﬂ&é’nﬁrbBHﬁlﬁ{:ggngf 1i€CtShe central nervous system

10 have bpeen identified. For =sxample, it has been

89 l 24070

ffect

'hypOthesized that ARlzheimer's disease results from a
decraszse or loss of nerve grcw;h factor (NGT}. It has
_=thus been nropésed to treat Sznile Dementia of the
\1zheiner's Type (SDAE) ‘patients with exogenous nerve

‘15 growth factor or other nsurotrczhic proteins, such as

- brain derived. growth féctori glial derived growth

- factor, ciliafy neurbtrophic Zactor and neurctropin-3,

to increase the survival of degenefating' neuronal

populations.

20' . Clinical application of thess proteins in various
_neurological. disease sta;es * is = hampered by
difficulties. in the delivery and bioavailability of -
large proteins to nervous system . targets. By
fédntrast; immunosuppressant drugs with neurotrecphic

25 activity are relat1vel¢ smaTl and display ex;ellent

biocavailability and spe’c:.ficz. 7. However, _.when'



including nephrotoxicity, 'such as inpairnent of gl onmer ul ar

filtration and irreversible interstitial 5 fibrosis (Kopp et al., J.
Am Soc. N¥QRENLT 1997, 1: 162); neurol ogi cal defi ci PET/USSUAITRS
i nvol untary : trenmors, or non-specific cerebral angina, such as non-
| ocal i zed headaches (De Geen et al., N Engl. J - Med., 1987,
317:861); and vagpihakcBYREart @hTodically, 10 amu@sibdLadsHns 1 ?Hggl ng
therefrom (Kahan et al., N Engl. J. Med., 1989, 321:1725) .

I'n order to pre¥gRtptifte aSirienRfd ot PASHNE A B seriouseile HFSePL the
| mmunosuppressant conpounds, the present invention provr dés
non- i NMMUNOSUpPpr ¢agh%A:ind> ne Q@@@*yﬁityynuéﬁdﬂrmhssngﬁgﬁﬁpmgﬁyleofFKBP
rot anase . - Inhibifors for enhancing neurite outgro , and

pronoting neurogalp@tawbh anch £ 2HeNS ahhAN I MAUAOUSI o interstirial
neuropathologicgr gituations‘mhere neuronal repalr cah raterphitial

facilitated, including. | pber gl nerye damage . 20,.... capsed. by. physi cal
injury or%di seaé‘égs'togt‘é s(u%?ﬁasg" 4. %'i abét eg?cﬁhy'é‘f%%‘l"‘d'dnagggto t he

central nervous r?%x?\fd@mca{é?i n?fefi%g.i-e@é aggchbraag nlhv?g‘r_tg{;n !_damagel

associ at ed mﬁthlégpgﬁé; neur ol‘ogi cal’ Sorders hg to

neur odegeneratiQn, such ki £iS~ nn@l ) {A zhei mer‘ s
di sease), and aﬁvg ?65hi§§ K8 tSy i%&§§e5§%§"réro§ﬁ§iﬁ°' S6dn! 57050
5 WO 98/ 29117 Us97/24070

SUMWARY OF THE MRvENTMZSq. headaches (fe, GraemneS bm i A il
neurotrophi c. yog, WO EEH @1 ' A8 oS IBL o FhSSULELSOIRR UL, avi o
10 complications resulting theref:om (Kahan et al., N.
Engl. J. Med., 1989, 321:1723).

In order to prevent the side effects asscciated
with use of the- immunosurrressant compounds, thé_
present invention . rqvides non-immunosuppressive

15 .coﬁpounds containing small = iecule FKBP ~rotamase
-inhibitors for enhancing neurite outgrowfh, and
'_Qpromotinq neuronal Qrowth and regeneration in varioﬁs
-;neuropatholOQical situations where neuronal repair can

Be facilitated; including: pgripheral nerve damage

"0 caused by physical injury or disease state such as
diabetes; physical damage -tc the central nervous
 systgm (spinal cord and Ekrain); brain damage
3.ﬁ§§§o§iated with stroke; and ;eurologic§l disorders
;'ffélatinq to neurodegeneration, such as Parkinson's

25 ;;f@;éease, SDAT {(Alzheimer's disease),:and anyotrophic

lateral sclerosis.



an affinity for FKBP-type immunophilins. Once bound 5 to these
-proteins, the neurotrophic conpounds are. potent inhibitors of the
enzyme actwoi9sqg9agsoci at ed wi th i mrunophilin protei nEcTNOS97/24070 ’
particul arly peptidyl - " prolyl isonerase, or rotamase, enzyne
activity. A key feature of the conpounds of the present invention is

10 t hat t hey do not M cant _

I mmunosuppressive activity ' : ' neur ot r ophi ¢
activity. Another significant feature is J the novel addition of a
thioester |inkage and®aRFesent IRERBLIQR cdetabrEade i REBTORRRSRIabi ity
and potency as_ 15 _ caonpared to conpounds | acking a thioester |inkage.
Specifical ly, theWpPesaftlay MakEhon %3kt sickeryle comporrdspmamihof
formula I: . _ . lerr] .. 20 or a
phar maceut i cal | 1 a&éepi&l £0rs FKBP-temerirnusiophilins. sPnee ecduret eof ,
wher ei n: . A and B are taken together with the nitrogen and
carbon at8ns t otRhi B ihePrateéinsspethevdaighmaizaiec compcunds are

6 WO 98/ 29117 . . PCT/ US97/ 24070
to from a 5-7PokeRBeradibidorsatall the ensarer aewivity assidetzratyclic
ring containing z_in}/1 conbi-nation of CHerr], O ) 'S, SC, SOerr], NH
or NRlerr]; with Zizmunopiilkin h@rodadmss;. sarticulariy peptidyl-

prolyl isomerase, or rotamase, srnzyme activizy. 3 kev

10 that they do not. - exsrc anv significant
immuncsuppressive activity ‘in addition to <heir -
‘neurc=rcphic activity. Another significant feature is

the rovel addition of a thicester linkage and an

" unexpectaed increase in biocavazilability and tctenzy as

15 comparad to compounds lacking = thioester linkags.

Specifically, the presen: invention rslates o a-

‘compecund of formula I:

&\U/K X
R -

I

20 -

or a pharmaceutically acceptatle salt, ester, or
solvata thereof, wherein:
"2 and B are taken together with the nitroger and

carbcr atoms to which they are respectively attached

6



Yis a direct bond to Z, a Cferr]-CJerr] straight or " . branched chain

alkyl, or a Cferr]-(Jerr] straight or branched chai n al kenyl
wher ei n anyWo9829d7car bon atons of said al kyl or al kesrrsée70
optionally substituted in one or 10 - nore posi tions with am no,
hal o,  hal oal kyl, t hi ocarbonyl, ester, thioester, alkoxy,

al kenoxy,

Cy: nikt ko, L0309, <..al am no, am noal kyl,
CniBAGTE & menblh08: seflidied e e

sul f hydryl, sul fonyl, "oxygen to form a  or

wherein any of t .at oL el & - | .or _al kenyl are
optionally repllg%eeg:ajﬁ&r} %, Q%Eg EOEQAQXH@[‘&% ]C%l“@ing -8 GSC%%W 1o,
wherein Rerr] is sglected t . group consisting of hydrogen,
(Cferr] -C[err])-i‘t ri#’gh 5='of%“i‘0@‘ ElliBfanched chain alkyl, (derr]-Cerr]) '
-strai ght or branched, . . wehai | kenyl or al kynyl, and (CJerr]-Cerr])
bridgi ng al kyl 20 mh%r%&$P3%ﬂé;{%i gi ng al kyl fornms a heterocyclic ring
starting with the nitrogen of NRerr] and ending with one of the
carbon atons of said al kyl or al kenyl chain, and wherein said
heterocyclic ring is gptional ly fuse o an Ar_group;. 25 Zis

a direct bond, or a %[ersr]a-‘cfi_ r'r'f:%sg?(’fﬂdgh't:o G & GG bFEgéh%tCﬁ‘éfl n

al kyl, or a Cery ‘§%EQL] gttalngyp[ ggagceeq~

7 WO 98/ 2da§3ncied chain L :=C; straight or tranched
PCT/ US97/ 24070 in opichain alkenyl, wherein any of the carbon atoms of
sai d al kKyPat &Ry APETERT BRI PY StHsTFTIRed iFSoife daid

PR T D G LT 1 T A
alkylamnp, — amnoal k¥lycitions  with amimo, halo, haloalkyl,
thiocarbonyl, ester, thioester, alkoxy, zlkenoxy, -
cyano, nitro, imirio, alkvlamino, amincalkyl,
" sulfhvdryl, thioalkyJ_., sulfczi;-_;l, oxygen to form a
- carbonyl, or wherein any of the carbon atoms of said
15 - _ alkyl or alkenyl are qptionalij replaced with 0, NH,
NR., S, SO, or S0., wherein XR. is selected ZIrom the
g'roup consisting of hydrogen,_ (C;-Csl -straight or
. branched chain alkyl, (Cy~-C;) ~straight or branched
R .chain alkenyl or alkynyl, énd (C,T-C4). bridging alkyl
20 o Wheiein said bridging a]'.k_yll-fcrms. a heterocyﬁlic ring
_stafting with the: niti'ogen of NR; and ending with one
 'of the carbon atoms of said alkyl or alkenyl chain,
o and wherein said heteroc‘yclic._ring is optj.onally fused
" to an Z-\.r'grdup.:-' ) |
25 "z is - a direct bond,. cr a C'._.-C,; straight or

branched chain alkyl, or a C.~C; straight or branched



sul fhydryl, thioalkyl, sulfonyl, . oxygen to form a car bonyl, or

wherein any of the carbon atons of said ' al kyl or al kenyl are
optional | ywogaiatyd with O NH, NRlerr], S, SO or SeEemwshizdoberein
Rlerr] is selected fromthe 10 group consisting of hydrogen,
((err]-Clerr])-straight or - branched chain alkyl, ((err]-Cerr])

-straight or br €011 any Gl I l= ar, alkypyl, . apnd (CLerr]-Clerr])
bri dgi ng al kyl Ualaar %{]é'l n salé}rgral%?;i%ﬁg ‘é’[’k%l"‘f’é}r‘nﬁ‘g&he?'erﬁ"c?‘él i ring

starting with t TR o) . r el ng. . h,_Q_I_’Jg 15 of the
carbon atoms of g?‘é‘lg& ﬁrk%“‘%‘{“—fg i;ény%’pggg?%?"’ gh“s;‘léhd'%ére?ﬂes%'d
ey C L ooy tREbhY TURE | opigal® D 01K oy

br anched chai n STREAECRYL “SSEREr o KRARSSSFEr neolkPRdn afokenoRveal d
al kyl or al kenyl are optionally substituted in one g_rm[r}b)re_

posi tion(s) witF¥Er]- ﬁ‘etretrc‘]’ cycﬁq‘gjﬂ%l . TrefriiclRtr] tVcioarkényl |
hydr oxyl, carbonyl _L)r_xy‘g.e_g.,n th,iAr %/nfr ein said al k\él 25 Al kenyl,
cycl oal kyl  or At idey | CRYPRhpEL. artRLEoR L, BEYISal FY SO i Eut ed

\ém th 9 e\r/\;)] ég g%%gbcarlayﬁy,l ‘'or q’t?errgfanr{;; ]ogl ‘é‘?e[]yclz rbon atoms pETFEEG7/ 24070

A
hydr oxy, ami no, lo, haloglkyl, thioc rbon_yJ',_,evs_te L .:..thiogster,
al koxy, al kenox%m?kf%yano“?fk#ﬁ Fre| aﬁb‘?‘f"“"-’ *e%iiﬁ?'anvﬁb-; 9: alfitnoal kyl , -
sul f hydryl,  t.hi oal kyl sul fonyl . wherein any of the carbon atons
of said 5 yl or kel SQee 8§F¥0F‘ra| Fy dShast

et i - Ohe-of
190 ~ group consisting of_ hydrogsn, (C.-C;j-straight eor
branched chain a_lkyl,j (C;-C;) -straight or &Iranched
chain alkenvl cor alkynyl, ‘and {C,-C,) Ekridging alkyl
~wherein said bridging alkyl fsrms z heterscyclic ring
"“gtarting with the nitrogen ¢Z NR. and ending with cne
15 of the carbon atoms of said alkyl or a’kenyl chain,
. and whersin said heterocyclic ring is optionally fussd
‘' to an Ar group:
L C and D are ihdependent‘;'_;:.
hydrogen, Ar, C,-C, straight or branched chain
"0 :alkyl; or C,-C, str;'\.ight_l or branchéd chain zlkenyl,
"__Wh'erein ‘any of the carbon atoms of said alkvl or
' alke_nyi"ar'e optionally substituted in one or mcre
po.sition('s) with C,—C; gycloalkyl, Cs~-C, cycloalkenyl,
'_hydroxyl, 'carbonyl oxygen, or Rxr, wherein said aikyl,
25 '_.'a'.lk.enyl, "cyclo#lky"l or cyclcalkenyl groups a&are

- opticnally substituted with C.-C; alkyl, C_-C; alkenyl,



nmore positions with oxygen to forma carbonyl, or wherein any of

the carbon atons of said al kyl or al kenyl” are optionally replaced.
with 0, NhwvoNBRerwr], S, SO - or SCerr], wherein RPETNSI7/124030
selected from the .group 10 consi sting of hydrogen,
(derr]-Cerr])-straight or branched chai n al kyl,

(derr]-Cerr])-straight.or brapnched chain,al kenyl . ~.ar alkynyl, and
(Jerr]-derr]) hﬂﬁrﬁﬁgngaﬁfﬂﬁr aﬂgf’éi ﬁagglaéi_/-, X"hloocﬁr(%“l‘ﬁg"alﬁaﬁ/e rorns a
heterocyclic ring starting wth . Lthe nitrogen of err]. and endi ng
with one of the rg&%?erﬁ \gﬁ‘oéé’oﬂaﬁfegﬁf‘d'al RYFO8r afkenyt AP+ and
wherein said heterocyclic ring is optionally fused to an Ar group;
wherein Ar is a@ld?%az&n%eter%%%a%jety mﬁﬁgh%f&éfl’ i s StaRdi%dlied or

unsubsti t ut ed, . Wis oxygen qr sul fur; N . Uis either
0 or N, wherein SHefFaYls pherrin PP tme carbon |afRm$ PR gyaid
electrons and Rlerr] is selected fromthe group consjsting of:

Ar as defited abodell creplkenydr AFec PEEANAHSY GWRITIL W BT |2 one or _
strai ght or branched chain al kyl or alkenyl, or Clerr]-Clerr] 25

straight or bregehedosihiras Vel | oxy@smy IRnfer™ 2 carSegideitated in
one or nore positions with Ar, am no, . _ . :

9 WO 98/ 2gdhegrein any of the carben z:toms of said zikyl or

PCT/ US97/.24070 hal o, _hal oal kyl, hydr oxy, trifluoromethyl,
Clerr]-Cerr] alkenyis@zg QE’FWB?J%Yaﬁ%BEﬂC%%aWhtEI‘Rylh,'H'C[bEﬁr 138
straight or branched chai n al kenyl, carbonyl, thiocarbonyl, ester,..
thioes er, al koxXy, S@tkerh8Leinydiw, 15 t$%-2SE98 nofrom £ 5] KXY no,
am noal kyl , sul f hydryl , t hi oal kyl ~sulfonyl, substituted alkyl

or al keny10mere¢qnaﬁ§t§zﬁg of hyd:_:'ogen', (C.-Z;i-straight or branched
chain alkvl, (Cz-Cg)—straié'h: ¢cr branched chain alkxenyl-
or alikynyl, énd (C,~-C,) bridging alkyl wherein said
bridging alkyl forms a heteroccyclic ring sté_:'cing with
the nitrogen of NR, and ending with one of ke carbo_n
15 .atoms of said alkyl or a_lk_eﬁyl chain, and whersin said
| heterocyclic ring is optionally fused to an Ar group;
wherein Ar i's. an arvl or heteroaryvl moisty which

-.1s substituted or Linsubstitu:ed;

| W is oxygen or sulfur;

Sk I U is either O or N, w!:xeréin when U is O, then R,
is a lone pair of electrons and R, is selected from the
group consisting of:

- Ar as defined above, C,-C, cycloalkyl, C,—C;
'.SE'raig‘nt or branched chain aikvl or alkenyl, or C.-C,
25. - étrai'ght '~ or branched «chain alkyl or .;lkenﬁ

" substituted in one qr more pcsitions with 2r, aminc,



the -~carbon atoms of the alkyl or -al kenyl are , optiohally
~replaced with S, SO SOerr], G or NRerr] wherein Rerr] is

sel ected f vOP828317r oup consi sting of hydrogen, 10 PCT/US97/24070
(err]-Clerr])-straight or branched chain alkyl, (Cerr]-Cerr])-
straight or branched chain al kenyl or alkynyl, and (C[err]- derr])
bridging al kyl whgigin $3ai1dsR5! ing-ll%,[qﬂ@ﬁ fores; & £ teracyclic
ring starting w tﬁithe_ nit rgg‘e(rl}{qgf N err]y'and * uo%'onéendtl;%lg, Wi h%/c%ne of
the carbon atomsepbasghd YrMrdichdd chaid! kamyh chale, sedaygpreln said
heterocyclic ring I's optionally fused td an Ar E;roup 0
Cerr]-CJerr] cy vk ahai 1! 1, c@bde-whennidcd err] and
Rlerr] are sel g%?%é"gé chaln airf(?gger'ldgnﬁgl %quom t%éCdéri)g& léo%i“gt‘i’ng of :

hydrogen, Ar as dgfjned_abov LIy = cygeloabkyl, s Lo
Clerr]-Clerr] stggrg f"E')F'br%ln]f: ed chaallci[ne%%lrx{iyl g#gg{:kenpy'f?roo’r taine,

Clerr]-q e(rﬂ nsyﬁgikg:i%ﬁ.ﬁo?r an %ﬂe%ﬁ%ﬁﬁa'Af?Qul%‘nv@ﬂr‘ﬁr}y' thiggliyl,

substitute nore’ positions wt am no,

hal oal kyl, hydroX¥, ..., trif yl, L [Tl arain ane St alght
or branched chai ﬁaal“K'y‘Fj"_ C%[Lé}%érlﬁ%{%ér#]ééﬂ]é%htg'okreq% ‘Jhe‘eb‘r‘hr%@i‘r’e&‘chai n

al kenyl , - carbonyly ot hi QGRLRONKILoESt s the 2l Q85! Yikerdik XL,
al kenoxy, cyano,” nitTd, i mno, . T =T
4

WD 98/ 29117 e o e o P 7/.24Q7Q .
al kyl ami no, amoﬁ’a'éf)f?f/‘f’j‘! res%ﬁ%"yc}jr“{/ll ',h Sy m"dalsl?y‘rf , 0: Cg“"u‘@g s“?tﬂe’rq‘.orfy‘l , :
bstituted al k | ~ . tons of th
%F;F; | i)lrj 2 ki_ny%a?ésa“éfg&e%ﬂﬁ%g‘lfﬁq‘?y?%%ﬁ‘%cﬁ sl MG tf’@??"?,-of
err ein s _se ;0 r cons,i 0
(G Rt BT A oL

hydr ogen, rr]) -s ranc charn™al kyl ,
(Qerr]-Qerr])- straight or branched chain alkenyl or alkynyl, and (C.-

10

C.) bridging alkyl wheré_in sald pridging alkyl forms &
- neterascyclic ring starting with the nit_rogen of NR, and
- ending with one of the carbon atoms of ‘said alkyl or
15 _ alkenyl- chain, and wherein said heterocyclic ring is
optionally fused‘to an Ar grsup or C,-C, cycloalkyl:
and when U is N, R. and R, are selected
_independently from the group censisting of:
| hydrogen, Ar as defined above, C,-C, cycloalkyl,
~“n C.-C; straight or B:anche_d chain alkyl or alkenvl, cor
C,-Cq straight or br_a_.hched chain alkyl_m or alkenzfl
substituted in one or more pc_s.itions- with Ar, amino,
halo, :haloalkyl, hy_c_lroxy,. .~ trifluoromethyl, C,-C:
‘_stra_ighf or branched chain alkyl, C,-C; straight or
25 -:-.-branched chain alkenyl, .carbon:-,;.., thiocarbonyl, ester,

‘thioester, alkoxy, alkenoxy, cyano, nitro, imino,

10



straight or branched chain al kenyl or alkyny, and ((err]- derr])
bridgi ng a%bmﬁlﬁ;ei n said bridging alkyl fornms a het erocyclic
ring starting w the nitrogen of NRerr] ‘and 10 endi RCTMSI7/23018 of
t he carbon atons of said al kyl or al kenyl chain, and wherein said
heterocyclic ring is optionally fused to an Ar group or

Cerr]-Clerr] cysllegl&yino, aminoalky®, Rl etnlrmad i err ]tlkﬁ.aoyal e taken

together to forma het erocyclic ring. 15 n pr ¥ ed

enbodi ments, Ar sl forts! istbet iftuted alkyl c:CMQe%e{li UWhetd A NGl “E’eff:. a
I C In

mono-, bi- or tricyclic, carbo- or heterocy ring,

the ring is th 8ithen upsuRsti byt ednar sulshituted jyp one to five
i P B AR ety

positions) wth hal o, haloal kyl, hydroxyl, nitro,

Clorr]-Clerr]  Sipeiatdipredioatahidenctal &2, so., oft §¥ il odler]

strai ght or branched chai'n alkenyl, C[err] -C["érr_ ) ain
Jerr]-degr] algeny @otedtheN®rim R0 AHBNUe:ny JAE05A DONYI,

ester, t hi oest er, cyano, i m no, = Tal' Kyl ami ,oraﬁi-’ﬁ'ﬁ"é’lglgﬁ',

sul fhydryl, thiogk¥ ;-20¢sidRe subfanylasWharei n the, .indivdual ring
sizes are 5-8 ?é ”rrenbgré; mh%?er%\"ﬁ%}l ‘éter‘b‘tiyrgl iag%*’llﬁg dGated)ns 1-4
WD 98/ 29117 craight or ! . PCT/, ?%5@?42%3 .

r o} ranched chain alken-l 1
het er oat om(s) sel ected T-romtﬁe group consT st g il ok

~wherein aromati G @r ptekLk 3L Ya pkky! 1 A6 s g ;.-optiqnal |y oxidized to
a correspondi ng N—o?i'ae%' Ya Bkl e Iléa??isf:z{ﬂ"ar"l'y“‘pqr'e ﬁ"’g(d"Arf\"/‘Wuﬁs S

Dot ™! s R oo g L s G B, B
thiophenylg i m daz®i vl wP42780¢ ! 02t PRAZ8LY e atoms BY Za?.'ciyla’lk?rrid ot::hi enyl.
| alkenyl chain, ar_1'd wherein sz:id heterocyclic ring is.
opticnally fused to an Ar grsup or C,-C, cycloalkyl;
cr R, and R. may be taixsn together ¢ form a
heter-ecyclié ring. |
15 In preferred embodiinents, 2r is a cYﬁlic or fused
Eyclic ring and includes a mono-, bi- or tricyelic,
- carbo~ or heterocyclic ring,. wherein the ring is
. either ‘unsubstituted or substituted in one to five
positiocn(s) with halo, haloalkyl, hydroxyl,  nitro,
20 trifluvoromethyl, : C;;Cs_ straight or branched chain
'é.lkyl, C.-C; straight or brarcred chain alkenyl, C.-Cs
. al_ko_xy,' C.-C; alkenyloxy, phencxvy, benzyloxy, amino,
. thiocarbonyl, ester, thioester, cyano,  imiro,
-'a_lkylamino, aminoalkyl, sulfhvdryl, thioalkyl, and
25 '. _s'uifonyl’;- wherein the. individual ring sizes are 5-8

" ‘members; wherein the heterccyclic ring contains 1-4

11



Preferred heterocyclic groupé.nay be selected 10 from the group

consisting of pyrrolyl, pyrrolidinyl, : pyridinyl, pyri m di nyl,
purinyl, WQ@982917 nyl , i soqui nol i nyl, furyl, t hi ZOWEIBYT/24070

i m dazol yl , oxazolyl, thiazolyl, pyrazolyl, thienyl, piperidinyl,
and piperazinyl. 15 A preferred enbodi ment of this invention is a
conpound of formdkadrbhtom(s) selected from the g*oubetbhs1s ing of 80 or
a pharmaceutically acceptable salt, . ester, ~ sol vate thereof,
wher ei n: or sk e r &1 RN dthak £ Idldeﬁ&mian’g_(l mgﬂieéﬁlneQ afa SO
SC{err], NH or Nﬁ[err wherein at |east two of E

WO 98/ %{lé-=ll Ox1d12°d to a corrsspondin N-ox1d
PCT/ Us97/ 24070 o 8 y e CHerr]; qu s eit her 0 or S

Y is a direct bond tQ 1%u§hei9]?§£95#keatﬁa'ehbueg include Bhapghed chain

alkyl, or a (Jerr]-Clerr] straight or branched chain af kenyl/
wher ei n ary of k}e[h‘”zt AT BHLILARE, Oéjfféﬂyl, g7rro 8L BYhyO! Bliken% are
optlonally subst’l ed in-one or re p03|t|ons ~&mi no,

hal o,  hal oal kyl,psn: 35ny1 thi BG2ERGAY! . 5§g_____hjm oest.«ggchal_-_ls@xx,
alkenoxy, T e

furyl, thicphenyl, imidazolyl,.oxazolyl, thiazolyl,
pyrazolyl, and thienyl.

Praferred heterocyclic groups may be selected

10 from the group consisting oif gyrrolyl, pyrrolidinyi,
pvridinyl, pyrimidinyl, purinyl, quinolinyl, .
.isoquinolinyl, furyl, . t::cnhenyl, imidazolyl,

.oxazolyl, thiazolyl, pyrazolyil, thienyl, piperidinyl,
. and piperazinyl.

15 _ 2 preferred embodiment cZ this invention is

Bl

'compound of formula II:

C
) S—Y—Z
‘D
20 - or a_'pharmaceutically. acceptable salt, ester, cr

solvate thereof, wherein:
'E,'F, G and Hdare-independéntly CH., 0, S, SGC,

 S0;, NE or NR, wherein at least two of E, .F, G, and ¥

12



i CYar:lo, . nitro, I m no, al kyl am no, am noal kyl, 10 sul f hydryl,

t hi'oal kyl, sulfonyl, oxygen to forma carbonyl, or wherein any of

t he carbbon WOPEBIYT sai d al kyl or al kenyl are opti onabdTrusyzabced
with O NH, NR[err], S, SO or SJerr], wherein Rerr] is selected
fromthe - group consisting of hydrogen, (Clerr]-Clerr])-straight
or . 15 branched chain alkyl, (derr]-Cerr])-straight or branched

chai n al kenyl or 28fkyrmyl, and (C[err]-Cerr]) bridging al kyl

wherein said bridging,alkyl ,forns _a heterocyclic ring starting with
the nitrogen of NR[erf] LénalgﬁﬁFnB Rt R/ one of the carbon atons of
sai d al kyl or al kenyl Vch,ai n, ﬁf‘o agd wherein said heterocyclic ring is
optional Iy fused Y 13p2aflikeqdrofipnd tc Z, a Ci-£sj sttaightecsrbond,
or a (Jerr]-Cerr} straight or branched chain_ al kyl, or a
Clerr]-Cerr] stPegersd dhediciddyl, or a G;afn afkehght ehcreamcmey of
the carbon atons of said 25 al kyl or al kenyl are optionally
substituted i n oghagr aikenyl, jfpereim@sint ognsne Gerhon apdms, of sHaie,

hal oal kyl , ) .. 13 WO 98/ 29117

PCT/ US97/ 24070 alkyl ortalkenyboaye, opeiera-_r/t spbetitutedalRonye or

al kenoxy, cyano, nitro, imno, alkylamno, = amnoalkyl,",
sul fhydryl, thiofog , cogitédaps, viffen akd=fermBalo, zakazbbwny), or
wherein any of the carbon atons of said 5 al kyl or al kenyl are

optional |y repl adddogaciFony N, ester, ' tRRPeEFEr, S, abkekyr Selkendxymherein

Rlerr] is selected fromthe : ., group consisting of hydrogen,
(Cerr]-Cerr]) - fvig@ioght tgtro, 1m¥ﬁ%nche%lé-éﬂﬁh¢1hlm4<yl ,aminoalkyl,
(derr]-derr]-straight or branched chai n al kenyl or al kynyl, and

(Jerr]-d¥r]) mhj:@imfgtyé,kythioalkyl, sulfzcnyl, ~oxygen to form a

carbonyvl, or wherein any of =%e carbon atoms of said

-alkyl or alkenyl are optionaily replaced with O, NH,

NR., 3, SO, or S0,, wherein R. is selected from the

group consisting of hydroge:i, (Cy-Cs) =straight or

15 branched chain alkyl, (C;-C;;-straight or branched

chain alkenvl or alkyn'jl, ans (C.-C;) bridging alkvi

" wherein said bridging alkyl fzrms a heterocyclic ring

. starting with the nitrogen of STRI and ending with one.

of the carbon atoms of_s.aid glkyl or alkenyl -éhéin,

N | and wherein said heterocyclic ring is optionally fused
to an Ar group_; |

2 is a direct bond, or a C,-Cs stfaight or

branched chain alkyl, or a C.-C, straight or branched

c_'hain alkenyl, wherein any of the carbon atoms of said

25 ' alkyi or alkenyl are optionaliy substituted in one or

more positions with amino, halo, halecalkyl,

13



10 wherein said bridging al kyl forhs a heterocyclic ring

startlng with the nitrogen of NRlerr] and ending with one - of the
carbon at oMOP W98 d al kyl or al kenyl chain, and wheperusear4bro
heterocyclic ring is optionally fused to an Ar group; 15

C and D are independently: hydrogen’ Ar, Clerr]- C[err]
straight or br d.. g{f_\ al r rr]. al ght or
branched chain gﬁﬁgﬁy SQ ! es‘\'/ﬁlere|tl'r<1l¥a°ny B 4 heﬂc qbg C{i‘f%rsal d

| kyl I t 20
pos: ¢ on(s) i tFYEREFrY- BEEERT e, BRBaPE, i ety o Ry
hydr.oxyl , car bogxhrgé,gggf oghl@'al,éy—lerelsal%gl_glal k%’fﬁf??fhal“l .al kenyl ,

cycloal kyl or “cycloar are SBFRt & ut ed

th I |k |, . d :
1L ST AL A, A e, e 0

al kenoxy cyan Lo, al, k_yl,_aam no, m.noal kyl
sulfhydryr' %Hgg?kg; alker (pl Qre optionally’ replaced wh l.h \?{-., R
98/ 29117 7/ 24070

I US
sul fonyl , V\/nergF‘F\’ any SR ¥ c%(?’doﬁ"beﬁ%errsn of: siF ds"gr ZORW e al kenyl
are optlonal |y substltuted Ip.one nor e, po |t|ons W th oxygen to

form a carbonyl IE8pF =°BS "S\NF'!Iéi"elchE a9y cakBofs bt @ saiaf al kyl

or 5 alkev\ﬁ are thlonally Iacg vuth~Q__l§lH NRlerr], S, SO
or SJerr], §F§| RESRIEPTT it K¥ee edbwe+ f'FO'm “EhE  YF ol 2nched

consy St 19 of RgaRens LA O IR SUALOL o0 DAEad, oy ChRIN
10 - - wherein said orldgz_.ng_alkyl Zcrms a heterocyclic ring
starting with the nitrogen ¢f NR. and ending with one - |
of the carbon atoms of said alkyl or alkenvl chain,
and wherein said heterocyclic'ring is optionalily fusec
to an Ar group;
15 | C and D are independentliy:
| hydrogen, 3ar, C.-C; ..str-:-.:i.g'::i:. or branched c‘naié:
calkyl, or C,-C; straight or rrzaznched chain alikenyl,
. Wherein any of the carbon —:-.-tczﬁs of said alkyl oz
~alkenyl are opi‘.ionally substituted in one or more
70 .. . position(s) with. C,—-Cy cycloalkyl, C;-C: cycloalkenyl,
| hydroxyl, carbonyl 6xy§en, or Rr, wherein said alkyl,
~alkenyl, - cycloalkyl or. cycloalkenyl groups are

optionally substituted with C;-C; alkyl, C.-C; alkenyl,

‘hydroxy, amino, halo, haloalkyl, thiocarbonyl, ester,
25 - thioester; alkoxy, alkenoxy, <cvyano, nitrc, iminoc,

"alkylamino, aminoalkyl, sulfnyvdryl, thicalkyl,

14



or aIkYnyI, and (Clerr]-Clerr]) bridging-al kyl whereinsaid 10
bridgi ng al kyl fornms a heterocyclic ring starting with the nitrogen

of NRlerr] payssfpgy Ng Wi th one of the carbon at ons of | or
al kenyl chai n, angimhérein sai d heterocyclic ring is %%ﬁ#%%@kﬁﬁ

fused to an Ar group; wherein Ar is an aryl or heteroaryl

noi ety which 15 ~is substituted or unsubstituted; Wis
oxygen or sul fursulfonyl, wherddn saeythef Cher ddrbdrer atomshe® UsiSqaO
then R err] is a lone pair of electrons and Rlerr] is selected from
t he gr oupllephostaligernfl aXd optionail-Arsulsstitetedein @QQVﬁz
Cerr]-Cerr] cycloalkyl, derr]-Cerr] strai ght or branched
chain al kyl or ahkeaylgosirtidres ritherodygen to Rérmi ghtcar®onyyr,anghed

- chain alkyl or alkenyl substituted in one or nore positions with

Ar, amino, whebahf, arhal odl kge carpdnoxytoméridd usaodaetdidyl o
Cerr]-Cerr] 25 strai ghc or branched chain alkyl, Cerr]-(err]

st rai ght os alked¥ Bnohe bpyisina ldlk eaplacedr hOERYO, W) aeml, benykg, ester,
15 WO 98/ 29117 ' -

PCT/ US97/ 24070 or S0., t hivnesées, R§|kﬂ%y,seﬁéﬁﬁg@XYfroﬁyaﬂQe.”EESQB
I mno, ~al kyl am no, am noal kyl , sul f hydryl, t hi oal kyl ,~

sul fonyl, substigghedsaikyl of eydkesyénphereiny)adtr@fight or biBRchgar bon .
atons of the alkyl or alkenyl are 5 optionally replaced wth S,

SO Sderr], O ehaiNR £1¥Y1 Wh@T,ecn -straightReer baheheal eghed ALpgnihe |
group consi sting of hydrogen, . (derr]-Cerr])-straight or branched

chain alkyl, = (&keralxydya,r13nd (C,~C,) sbratghbhgonlixancahifsk£hni gaakkenyl
or alkynyl, and ((err]- Cerr]) bridging alkyl wherein said
bridging abkyl fepgi8géng alkyl forms a heterccyclic ring starzing with
the nitrogen of'NR1 and ending with one of the carben’
atoms of said alkyl or alkenyl chain, and wherein said
heterocvclic ring is optionalliy fused to an Ar group:
wherein Ar is an aryl or naterocaryl moiety which

15 - is substituted or unsubstituced;

W is oxygen or sulfur;

"+ is a lone pair of electrons and R, is selected from ths

' group consisting of:
20 . Ar as defined above, C;-C, cycloalkyl, C,-C;
lstraight or bﬁanched chain alkvl or'alkenyl, or C,-C.
‘straight or branched chain alkyl or alkenyl
"fsubsfituted in one or more positions with-Ar; amino,
fhald; haloalkyl, 1hydroxy, . trifluoromethyl, C,-C.
25" ﬁ §traighc or bfa#ched-chain éikyl, C,~C; straight or.

branched chain alkenyl, carbcrnyl, thiocarbonvl, ester,



10 . heterocyclic ring starting with “the nitrogen of NRerr] and

straight or bran
branched chain a
al koxy, al kenox

am noal kyl

sibeYE et AR e e hegeTe By o2

kenyl arbon I thLOC bonyl ster h i oester;
gne ¥ gk %_k Q I&&#ﬁ"’1 ara

cyan

chain,

20

~ending wth one of the carbon atons of said al kyl or al kenyl

and wher ei WQ@88/2P1kkt er ocyclic ring is . optionally fuskROTAUSIHHOAY
group or CJerr]-Cerr] cycloal kyl; and when U is N
Rlerr] and Rerr] are selected 15 independently fromthe group
consi sting of: ; - ge lL,hed above, C[err C[err]
cycl oal kyl , thi LoRF e - er%%pst?éthPﬁof b%éﬁ Red TN atByre

al kenyl , or de ht or, br. chai_n.al

al kenyl §h5§g1$ ééﬂ |n£%%%8%$ﬁ¥%fe p8§? ) % arth K9 3ﬁ¥dé

hal o, hal oal kyl

_ sul f dryJ . Jhioal k Ifo yl tuted al kyl
or alkenylsmherePﬁgg oY T gl°ced'¥ﬁéh Ar Bom gg%bng %¥%&? ghegede  of

al kenyl are.

) 98/ 29117
PCT/ US97/ 24070 Re 1S SeipabemhAiqP (s %@&%1%%56%% & &<FECSeR or

I s_sel cte fromthe gra conglstlng of
%‘U %

NR[ err] wherein

hydr ogen,

((err]-derr])-

(derr]- 5

heterocyclic rin
with one of the

wherein s

or C[err]ie[e

15

*0

25

(Cetffér-ﬁ%r i§ 1) = §tr or B hét “idrai AC Ty |

ShERi95E o &Saa%gc%g?ikgﬁra‘i‘aﬁ%w 'a?”-da' “”v&éhn g, and
B YRR ol P o LA 0 corpe, 10,0

- alkenyl chain, and wherein szid heterocyclic ring is

‘optionally fused to an Ar group or C,-C, cycloalkyl;

and when U is N, R. and R, are selectad
independently from the group ccnsisting of:

hydrogen, Ar'aS-defined ebove, C;-C, cycloalkyl,

-C,=-C; straight or'branched chain alkyl or alkenyl, ox

C,~-C; straight or branched chain alkyl or alkeny:

and

and
rrl %§8¥6| {',r%,:{.c'; n]:glnas star*‘:.rg w?& '.O%R%l* erJ.t useg to ﬁﬁ A.r__‘gr oup

ending with one of the carbcn atcms of said z2lkyl or.-

substituted in one or more positions with Ar, aminc,. -

halo, hqloalkyl,. hydroxy, trifluoromethyl, C.-2;

straight or branched chain alkyl, C,-Cs; straight ox

- branched chain alkenyl, carbonyl, thiocarbonyl, ester,

thioester, alkoxy,  alkenoxy,. cyano, nitro, imino,

-alkylamino, aminoalkyl, sulfhydryl, thioalkyl,
-sulfonyl, substituted-alkyl or alkenyl wherein any oI

‘the carbon atoms of the alkyl or alkenyl are

16



10 or Rerr] and R err] may be taken together to forn1a
hetérocycllc ring. In preferred enbodlnents Is acyclic

or fused woogpnefyclic ring and includes-a nono-, - or tr| )y
- carbo- or heterocyclic ring, wherein the ring i's ﬁég sbr24070

unsubstituted or substituted in one to five p05|t|on(s) wi th hal o,
hal oal kyl , hydroxyl, nitro, tri.fluoromethyl, derr]-Cerr]

strai ght or bpRAéABALlyEeRLaced Withy|Sey|SC.[%%P] OG] onr NRgt whegdin or
branched chain al kenyl, Cerr C[erré]h al koxy, Cerr]-Cerr]

al kenyl oxy, pheanyleéﬁk?¢ , fxemnbhe @uour consbstingngf, hydesgen,

t hi oester, cyano, I m no, _ al kyl am no, am noal kyl, sulfhydryl,
-thioalkyl, and (C,-C;) %inﬁkﬁhﬂ okhebsinchied |ﬁdﬁ&hdualkvlng stzes)are 5-8
menbers; wherein the heterocycllc ring contains 1-4 heteroaton(s)
sel ected from t hetyabaptconshrrighpdichgin 28kenylNproalgmpheraid @ omatic
or tertiary alkyl am nes are . optlonally oxi di zed to a correspondi ng
N-oxi de. S C,) bridging alkyl wherein said1@PridgingWeLRGL2944xs a

PCT/ US97/ 24070 Particularly preferred Ar groups include
phenyl , bbeekpcyaphe hying mhamdiiply, wighr Shedhagtogeyrd 3iNR(| and
pyrimdinyl, purinyl, quinolinyl, i soqui nol i nyl, furyl, )

t hi ophenyl, im dardiyl, withzeng of ttlieagashic Hioms @freabfyslkahdor

t hi enyl . Preferred heterocyclic groups nay be sel ected
fromthe group ceddiestinghd#irpyrargl yhergin odd i nyéterocyclicpyihgi pyl,

pyri m di nyl, purinyl, qui nol i nyl I soqui nol i nyl , furyl,

t hi ophenyl , | ppddzollly fused to an Ar grosur or C;-Cy cyclcoalkyl;

10 or R, and R; may be taken together to form a
heterocyclic ring.

In preferrsd embodiments, Ar is a cyclic or fused
cyclic ring and includes a =cno-, bi- or tricyclic,
carbo- or heterocyclic ring",_ wherein the ring is

15 either unsubstituted or substitfuted in one to five
position(s) with halo, halcalkyvl, hydroxyl, nitro,
trifluoromethyl; C_'.,-C,-_ straight or branched chain
.alkyl, C.-C; sf.raight or branched chain alkenyl, C.-C,
alkoxy, C.-C; alkenyloxy, phenoxy, benzyloxy, amino,

20 - thiocarbonyl, esteﬁ:, thicescer, cyano, imino,
alkylamino, aminocalkyl, sulZhydrvl, thi.oalk'_;l, and
- sulfonyl; wherein the -individual ring sizes are 5-8
"";gémbe:s;.. whézfein.= the héterocyclic ring contains 1-4
he_téroét_om(s) selected from f;he group .c_onSisting sf 0, .

25 - 'N;"or S; wherein aromatic or texrtiary alkyl amines are

'dpt’ionally oxidized to a corresponding N-oxide.

17



10 : oxazolyl, thiazolyl, pyrazolyl, thienyl, piperidinyl, | ‘and
_pi perazi nyl . Anot her preferred enbodi nent is a conpound of
formul a |1 WO 9829117 [err] . 15 - PCT/USIN/24010
pharmaceutically acceptable salt, ester, or sol vat e t hereof,
wherein: 20 E, F, and G are independently CHerr], O S, SO
Serr], NH @arRcelakliyhereferaed| Rasgrdupé Ehcfudénﬁhéhgie
CHerr]; Xis either 0 or S Yis a di r&ct bond
to Z, a (err]- Gearayl,stnaptgitylor pyrrolyl brgnereli €y D, abkyldify) 2
Cerr]-Cerr] straight or branched . WD 98/ 29817

PCT/ US97/ 24070 pyrimidiny1ai n phkbnyl, iQIdLiadd ,Of 1g§qﬁ§ﬁ99§ngions of
sai d ~alkyl or alkenyl are optionally substituted’in one r’ o
nore  positionsuryd,t hthi@pheoyl, hﬁhﬁazolbéLO%ﬂ@dolyl,_thia59t9§$rb0nyl
ester, thioester, alkoxy, alkenoxy, 5 cyano, nitro, ~inf no,

al kyl am ng HYr kM, and thiensddl.fhydryl, thioal kyl, sulfonyl,
oxygen ' to form’a ©  carbonyl, or wherein any of the carbon atons of
sai d al kyl orc.aldemdd aneropbEPRBLEY s-Rp)sACREy Wit s%e g
NR[err], S, SO or SJerr], wherein Rerr] is selected fromthe 10

. group ConSiStirEkoﬁﬁth$¥f& Ncond{F€ind -&E esftro1§i! abghte1 06iin.
branched chain al kyl, ( erri-C[err])-straighT or ran%hed inyl,

pyridinyl, pyrimidinyl, purinvl, .  guinolinyl,
isoquinolinyl, furvl, hisphenvyl, inidazolyl,
10 ~ oxazolyl, thiazolyl, pyrazolyl, thienvl, piperidinyl,

and piperazinyl.
Bnother preferred embodiment is a compound cf

.formuls III:

F—G C
4 /
-E_ . S—Y —Z
N Np
g | I W
- : R '
.15
: III
or a pharmaceutically acceptable salt, ester, or
solvate thereof, wherein:
20 T E, F; and G are independently CH., O, S, SO, SC.,

" 'NH or NR, wherein at -least 2 cf E,.F, and G are CH,;
"X is ‘either O or S;
- Y is a dir_ect bond te Z, a C;-C; straight or

branched chain alkyl, or a C.-C; straight or branched
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‘chai n al kenyl or al kynyl, and (C[err] C[err]) bridgi ng al kyl
-wherein said bridging al kyI forms a heterocyclic ring starting with

the nitroggwoodnotf err] and ending with one. 15 of the capeanysetosideof
said al kyl or al kenyl chain, and wherein-said heterocyclic ring is
optionally fused to an Ar group; . Zis a direct bond,
or a C[err]-C[err% strai ght or branched chain alkyl, or_a
Jerr]-Cerr] st€ %b‘hta-d?endr]an&?@c?el?oany OZhan® GRRRORy|2tameref saky of

t he carbon atons of said al kyl or alkenyl are optionally
substituted in oAbkt or -alkenylpare %ﬁqq%ﬂs’ SURS L EUERR Nt Oneaim,

hal oal kyl , t hi ocarbonyl, ester t hi oester, alkoxy alkenoxy
cyano, nitro, MOF@i noPOSl*éH@W am‘l’\bt B kyI halgs h-—]sq,ﬁ-#ﬁykbr yl,

t hi oal kyl, sulfonyl, oxygen to forma car bonyl or wherein any of
the carbon atomstbiosarbonyl, ester, thioescer, alkcxy, alienoxy, WD

98/ 29117 PCT/ US97/ 24070 :
al kyl or aPkenyl cyeBcept i BA&KPy rdPidced wigdic:Gamigg,  aminoaRfeks], S,
SO or S(err], wherein RLerr] is selected fromthe group :
consisting of -kpdfegdayl, (Ctekeglicylr r Splscrailght oxggen =2 a-ObmarEehed
chain alkyl, ((err]-Cerr]-straight or branched 5 chai n al kenyl..

al kynyl , and (J eexbcgldrr PF bhieggiing amyl 104 =22 Carbone¥ W s3d dsdid dgl ng
al kyl. forms a heterocyclic ring starting with the nitrogen of
NR[ err] and endi rgkoiit lprosd kenyl areyfoRtHonsar-iorreRbamedivisni @ Aky| or
al kenyl chain, and wherein sajd heterocyclic ring is_optionally
fused 10 t oNRa, AS,grS8up;or SO,, whereig Zndip® éreé-elcrﬁi’@pe{mﬂr-lye

10 group cons:.stlng of hydrcc:::, (C.-C;) -straight or
branched chain alkyl, (C,-C;i-straight or branched
" chain alkenyl or alkynyl, and (C,-C,) bridging alkyl
‘wherein said bridging alkyl Icxrms a hetero'cyclic ring
starting with the nitrdqen cf NR, and ending with one
‘15 - of the carbén atoms.of said zlkvl or alkenyi chain,
| and Qherein said heterocyclic.:ing is opticnally fused-

~ to-an Ar group;
- Z is é direct bond, or a C,-C; straight or
branched chaln alkyl,‘or a Cu-, straight or branched
20 " chain alkenyl, wherein any of the carbon atoms o_ said
-alkyl or alkenyl are _optionaily substituted in one or.
mdre. " positions. with ino,  halo, haloalkyl,
- thiocarbonyl, ester; _ﬁhioester,- alkoxy, alkenoxy,
: cyario, _ nit'ro, imino)._ . alkylamino, aminoalkyl,
25 sulfhydryl, -'lthioalky.lh,." .sulZcnyl, oxygen to form a

‘carbonyl, or whereln any of the carbon atoms of sa:.d

19



hydrbgen, Ar, CJerr]-Cerr] strai gh.t or branched chain al kyl , or

Cerr]-Cerr] straight or branched chain al kenyl, ' wher ei n any of
the carbon Vi@ 8#29187 said al kyl -or 15 al kenyl are opti ona@dwuse724070
substituted in one or nore position(s) with CJerr]-(err]
cycloalkyl, derr]-Cerr]- cycloal kenyl, hydr oxyl, car bonyI
oxygen, or Ar, v@plg\gi n saégkeﬁd,tyg i agl;k,e A cl. Qal k

cycl oal kenyl  groups cfare g?) Fgﬁal y Sdbst h Gte v"\‘{nqt"h é[ '- Cerr]

al kyl, Clerr] C a), akegy! . c,]:2(350” v}?ieq,@fy arggoseﬁgégbgggl_oal kyl,

t hi ocarbonyl, estet, thi oest er, al kKenoxy,

i mno, . 0 KY i S hydryl ,hloal
sul f onyl , V\here?‘#u%ny 0 %les?g} o? at oft Gr(%%g" dd(cy C) é r°a'EI kenyl

Sdi
are optlonally i uhe n 25 c.MLE,. L ons Wlth Qxygen to
forma car bonyl Sybéﬁ&"'& %H.:;'\ilr:p Sl%’é{rﬁ e é“ggﬁhat ofE Of 2B5°F<al ky |

or - Al ro 84 /R
PCT/ US97/ 24070 chain al“?%n?’r' TRt optlonany rZ"ﬁZ %ﬁgrrr soalyyl s, s,

SO, - ;J Myl 153 =08l e from, __the group
consi sting of hy o‘gen (’5\[9‘(; dé[ler%r]%}" S‘(tl’al g‘ﬁ‘ts §t ‘aefT AfeF--< It --9' chain

-~ al kyl, (C[err] errl)z h [~ n enyl. 5. . "
al kynyl , - and ( eér’h" err })9 gl ng- g%ﬁ V\h%ér e°‘|Q“:l(S<eﬂ“d"1 “-<h °5'r1 dgi ng

al kyl forms a hetgr cycli n tl1H0. W t he ni trogen of
NR[ err] and endlén]g \%T't'hcgggogf %tb%té&(r:adr‘bon é B-XTL A PEnE S i d:g“élllwl or

al kenyl chain, aﬁ@d%é%rh % het&ﬁgfzxe/?%i%r?fy&ug J%,J}.ga& Siwofgr%%‘%l y

fused to an Ar group I'S”an ar
nmoi ety whigh = o anlgrs&béﬁg,'t uted or unsubstituted,

C and D are independently:

hycirogen; Ar, C;-C; strzight or brénc':aé:i hain

.alkyl, or C.-C; straight or ranched chain a.xenyl,
whére:‘.n any of the carbon atoms of said alxyl or

- 15 - ~alkenvl are optionally substiztted in one zr more
'posr.:‘_orus) with C,~C, C}{C.LO:.;-..'_, Ce_—C- cyclcza’renyl,
_.hydréxyl, carbonyl oxygen_, or :‘.f, wherein sald alkyl,
-alkenyl, cycloaikyl or c/clcalkenyl grouss are .
: 'optioria.lly substituted with C.-C; alkyl, C.-C; alkenyl,

20 hydroxy, amino, halé, .haloalk'_f‘-., thiocarbonyl, sster,
._thioester, alkoxy, alkenoxy, cyano, nitrec, ;nJ.no,

R aikylamino, .aminoalkyl, sulfhydryl, _ h--alkyl,
sulfonjl, wherein any of the carbon atoms s said
".'alkyl or alkenyl are: optionally substituted in cne or

25" " .more- pc_':s;tlons with oxygen =Tz form a carkbenyl, or

'~ wherein any of the carbon z2toms of said al:vl or

20



Wis oxygen or sul fur; | Uis either Oor N, wherein when Uis

O ‘then Rerr] Is a lone pair of electrons and Rerr] is selected
fromthe Xpgognedhoup consisting of: Ar as defi

Cerr]-Cerr] cycloalkyl, Cerr]-Cerr] straight or b?gﬁgﬁggxgﬂ%in
al kyl or alkenyl, or (Jerr]-Clerr] straight or branched chain
al kyl or al kenyl substituted in one or nore positions wth Ar,

amno, 0 rﬁﬂﬁényﬂ“ﬁf@?h?%ﬁonalm%dEQ§Yac=dF%iﬁ q9rqﬁgtg¥$j;§ie$qﬂ

Cerr]-Cerr] ~ “straig or branched chain alkyl,
straight or. — op Beanchadchaln @l kel sdarhony! ,fé&hOC@fA’O“gL%estef,
' i T oafk

thi oester, al koxy, afkenoxy, cyano, ~Ritro, imno, R no,

amnoal kyl sullpydeshg oft MpBldydn, 8-co -seloule quisiiiyted ally

or al kenyl wherein any o carbon " atons or
PCT) Uo7l pao70 Chaie aliyly (Caco stxalent o= preflned chabhqtkegvy
nydrogen, © o OF (AR 1Y) EE G ot LR SR S e
(Garr]- 5 ) epidgis SRR e P SRREREL EREE e B Y e S D
et erocycl o 13t ACELOR' LE L JHAIGRELLET. DR BR BEChse cappond o
or Grerr] oolerr] KGR oif g 1d Myl or ankenRR ARELYailtSFRel fA a1 ) P

and  Rlerr] are ngeleGtedic ring iUGPENMENTY FSQDNTDS GLOMP Songisting .

of :
10 wherein Ar is an aryl or hesteroaryl moieéy which
is substituted or unsubstituted; |
W is oxvgen or sulfur;
U is either O or N, whersin when U is 0, then R,
is a lcne pair of electrons an& R. is selected from the
15 '='g:6up cdnSisting of:
| ARr as defined abové, C,-C, cycloalkyl, C.-C;
" straight or branched chain alkyl or alkenvl, or C;-C,
" straight or branched chain =z2lkyl or zlkenyl
HSubstituted in one oﬁnmoré pcsitions with &r, amino,
0 .'halo, haloalkyl, hydroxy, trifluoromethyl, C.~C,
B l-étféight or branched chain'alkyl, C,-C; straight or
brancﬁed chain alkenyl, carbonyl, thiocarbonyl, ester, .
' £hioééter, alkbxy. alkenoxy, cyano,’ nitro,:-imino}
"amyiammo,'. amiﬁoaikyl, sulfhydryl, - thioalkyl,
25 -sﬁlfoﬁyi, substitutéd”#lkyl or alkenyl wherein any of

the carbon atoms of the alkyl or alkenyl are



hydrogen, Ar as defined above, Cerr]-Ceérr] cycloal kyl,

Clerr]-Clerr] straight or branched chain al kyl or al kenyl, or o
Clerr}-C erwossrosi7ght or branched chain al kyl or al kenyl 1%ctuse7iz4070
substituted in one or nore positions with Ar, am no, hal o,

hal oal kyl , hydr oxy, trifluororrethyl, Cerr]-Cerr] straight or
* branched chai n al ky| I err]. straLghg.or branched chain

al kenyl , car bony??gﬁﬁ‘ 5%5’% s?’éH’ s9"Sc, s‘?ﬁi (f%'st%"? Ne2gREEPEn

al kenoxy, cyano nitrq ami poal kyl

~sul fhydryl, " thi %m-:&ﬁ“*ec‘:erg r}%°§h%?‘&1ﬁ|r°“§u§sf Ft-&t &8G9 PRy F7 Faﬁﬁl%enyl
wher ei n any of he ar bon f trlq_ al kyl. . qr aI ken | are
optional ly repl aéEﬁ"vm’tﬁ §al§% “nq‘e” r “NR[‘e"rr]‘—\%Her'el mC -
Rlerr] is selected fromthe rou COI’lSlStI f hyer
(derr]-Cerr])- $EFatet BrANZRE caha Lh A TKE RN PR, 2 %@érr]a‘@ etG:f) -

straight of branghed %zg'lgga'a SO e UMy 2095 forms a

- PCT/ US97/ 24070 ) bridging al k‘yl Wner gi n said bridging alKkyl
forms a hE?E?or:y-tFF‘r’cc r‘-J §F§g'r"?'g‘§; Wi 1h e THEPE8EnT of NMRREAr ] and
ending with one of the cargon atom; f sai d al kyl or al kenyl chain,
and wherei n sai d®RELEFotlyER| ENR} ﬂg e §°*°°"oﬁﬁ"€9ﬁapl-ysFus-e&-M-aﬁ =Ar

group or (err] rr] .cycl oal kyl ; iy err ;and Rlerr] may be
t aken toget her tg[‘-fGéSF%-acgal anﬁef"’@FG@Vcl sef %g rocyclict ring gs
preferred enbodi nents, ?’ &y fused éql ic_ r,|.n€ and )
i ncl udes a nono- °P5"|-° r"¥r BHeFi ko a’_’t ITUR IRE CyCsnErersrbkric ri ng,

wherein the ring is ei t her nsu stituted or ubstltute |n onetO'
five % 9 and when 8 u B ; "8 ﬁ

independently from the group :cr=;s ting of:
nvdrogen, Ar as Ide'fined' ztove, C',--C; crcloalkyl,
-C.=C; straight or branched chain alkyl or alkxenvl, or
C,-C; straight or _branc_h_ed chain alkyl cr alkenyl
15 substituted in one or more positions with &z, amino_,’
| halo, haloalkyl, = hydroxy, trifluordmet:.;l, C.-C;
' -__;’straight;_ or branched chain alkyl, C,-C; straight eor
_ branched chain alkenyl, carbonyl, thiocarbony:, ester,
thi'.o'_ester, _ alkoxy, alkenoxy, c¢vano, nitrc, imine,
29 . alkylamino, aminoalkyl, sulfavdryl, _:'::ioalkyl,
. sulfonyl, subs'tituted_a_l_kyl o_r___.alken'yl wherein any of
. the ‘carbon atoms' of thé alkyl or alzf.enjl ‘are
w '.':-opta.onally renlaced w:.th S, SO, SO., O, or N=: wherein
R: is selected from t‘;e group ccnslstu_xg qr fdrogen,
25 . .,:.(C'_.-C;)-straight or brahched chai;x alky_,_ (cz-Cs)—

straig‘nt or branched chain alkenyl or alkynyl, and (C.-
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position(s) with halo, haloalkyl, hydroxyl, nitro,
tr'rfluororrethyl Cerr]-Cerr] straight or branched chain

al kyl , err] straight or branched chain al kenyl, (er err
al koxy, 8?‘1 “%‘ tr] al kenyl oxy, phenoxy, benzyl oxy, ani no, P(]T/‘%”'Z 0

t hi ocar bonyl ester, t hi oester, cyano, I mno, al kyl am no,
am noal kyl , suI fydryl, thioal kyl, and sul fonyl; wherein the

i ndi vi dual ring iz ;8 . ein t heterocyclic
ring contains 1 ; gg“‘&gn& %‘?‘gét ohrﬁré[)iE s[ eii Ee{ sct e\cllg}'fc[ t?zﬁb\f urg”ﬂ%sﬁ sting
of O, re|n 13_[t¢ y Ik am_nes are
optional ly oxi di z%%f"i"c'a ¢ rresg ggi’s(;ﬂl-goﬂﬁé its nggé‘r PitctRarang
prefelrrgd Alr grou‘?‘iﬂf :‘@nlcwul_ gggngg F’Pﬁ\ 5an§’f: ﬁ‘rs na1,0s hyJ %4”0' yl,
pyrrolidiny y e i (A Q&N

I soqui nol i nyI - t hi.aph i m_dazql yl oxa ol th| azol yl,
23 W0 op) Aeevt ehiin, ! Bh8PURREesa D1 ‘=‘y Sx

133897 151070
pyrazol yl , erred heter roups may be
4

d thi
“sel ect ed 5" Igﬁél?m‘fém%e%oﬁ% §?|%'g 8?‘p=yr?c I&;F?'BFII Ayl |

pyri di nyl, pyri m di n I nyI ui pol i i soqui nol i nyI

furyl, t hi ophenyl ;P}h 5‘5’% é may be b‘xéZ‘OI floqetiﬁﬁeézo‘l-?/l togmy #vol yl-,

t hi enyI pi peri g and pi perazi nyl . A fu_rt her =

particularly pr¢ ?T‘é‘d-"éjr‘rbﬁdﬁ@‘ﬁt of this invention is a conmpound .
err]

f formula IV: -
° ormit a Tn preferred embod-me[r LS, AY

[

}g a cyclic or fused

cveclic riﬂg and includes a mcrne-, bi- or tricyclic,

10 carbo- or heterocyclic ring, wherein - the ring is

either unsubstituted or sukstiizuted. in one to f1ve-

positizn(s) with halo,‘. halca>kvl, hydroxyl, nitre,

triflucrometnyl, C.-C; straight c¢r branched chain

alkyl, C.-C; straight or branched chain alkenyl, C,;~Cq

15 . alkoxv, C,-C; alkenyloxy, phesnoxy, benzyloxy, amino,

thiocarbonyl, ester, thicester,- cyano, imino,

"alkylamino, aminoalkyl,..sulfhydryl, thiocalkyl, and

" sulfonyl; wherein the individual ring sizes arel 5-3

mémbers; wherein.th?e’ .h-'eterocyc_lic ring contains 1-4

20 hetefoatom('s) s_eletted_f_roﬁx the éroup con.sisting of O,

N, or S; wherein aromatic or tertiary alkyl amines are
optior.xally oxidizé.d to a corrssponding N-oxide.

Particularly préfeir:red. Ar groups include phenyl,

 benzyl, naphthyl, pyrrolyl, pyrrolidinyl, pyridinyl,

25 'py;:im.idinyl; p’urinyl, - quiﬁolinyl, - isoquineclinyl,

furyl, thiophenyl, imidazolyi, oxazolyl, thiazolyl,

23



or a pharmaceutically acceptable salt, ester, or sol vat e

t hereof, wherein: 15 nis 1l 2 or 3 formng a 5-7 nenber

het er ocycl WD 9829117 ri ng; Xis either 0 or S PCT/USY724070Y 1S
a direct bond to Z, a (Jerr]-Cerr] straight or branched chain

al kyl, or a (Jerr]-Cferr] straight or branched 20 chai n al kenyl

wherei n any of t MoTtN f id al kyl or al keny| are
optionally subst%%%gdwpﬁolrf géne Orh‘len%ﬁ . more positions  wth am no,

1910 I e NECREbARA B3 Sontl 4251y clkort,

al kenoxy, cya

24 VO 98/ 7. - '
PCT/ US97/ 24070 £ron che AFPYD of ?SLSth%a?ky ‘-”r‘éuF’%OnyF”’er}ﬁéﬂdo form a

carbonyl, or wherein.any, of th orrs of . sai
al kenyl are opt |%§a+(|“y”¥]é'pl acé"glr %l cﬁ%’ - FuRin ’q'NR[ er f’]‘”"‘%& ' or

Sgerr], erein, err i | ect ed fromthe,_.'_5 group, can|st|ng of
{ingls o oRfryr

hydrogen, > (d ert§ @["gr? LR-CHisheted chﬁrn“aPF(W-

- st ht .ch | kenyl, d
(Gorr]-derr]) SrTy Tah1eLe pyrgRatary SalaRyie Lk p kY tY L, ang

wth one 10 ”%s? % e"é%‘r’o‘”gﬁf atoms of said al kyl or a Eﬂli{rihi.”ﬁ enaing
grngu\g?erel n said het %_OEXEEhSrr' ng'tz.cucipt'I Qna‘_'lzlayzj_u_s_ed e:.ccdlmeg.‘g g__Q Ar _
thls invention is a compound s formula Z7:
(CH_)n - C
o - S—-—Y-—-—Z
10 D

Rl

v

_or a pharmaceul.lcally acceptable salt, es.t:er, or

solvate thereof, wherein:
15 - ‘n is 1, 2 or 3 forming z 5-7 member heterocyclic

' ring;

| X is either O or S;
¥ is a.direct bond to Z, a C,-C; straight or
o b.i'_-anche"d chain alkyl, or a C.-C; straight cor branched
20 chain alkenyl, wherein any of the carbon atcms of said
alkylor alkenyl are optionally substituted in one or
more’ .bosii;iohﬁ ‘with amine, ?:zaloi; - halqalkyi,
n_th'iocarbonyi, ester, th1oes‘_..-, zlkoxy, alkenoxy,

- cv/ano, nitro, imino, . a2lkylamino, aminoalkyl,

24



Zis a dlrect bond, or a C[er_r]-C[err] strai'ght or branched chain

alkyl, or a (Jerr]-Cerr] straight or branched 15 chai n al kenyl
wher ei n any &mezpkf carbon atons of said al kyl or al kenyl are
optional |y su uted in one or more  positions fS9712407% 0,
hal o, hanaIkyI, . 't hi ocarbonyl, ester, thioester, alkoxy,

al kenoxy, " . ‘cyano, nitro, I m no, al kyl am no, am noal kyl, 20
sul fhydryl, thisealgegldrylsul €RDya1lkyDXY Rl e f 0 Mokygen to .ch{]:l&lon |, or
wherein any of the carbon atons of said . al kyl or al kenyl "ar
optional Iy repl agabotvl) Gr Mierein any N et#d  c&bS®. a86mSLer L Wherein
Rlerr] is selected fromthe group consisting of hydrogen,
(Cerr]-Cerr]) =Skl H¥ aldfeny?d are dpeivhett ¢haéPlabkil wich o, g -
(Jerr]-derr])-straight or branched c'haln al kenyl or al kynS/I and
(Jerr]-(err]) nu,,d@,ns® k¥t so,, wherein X, is selected fr

WD 98/ 29117 PCT/USQ?7%%O§U‘
wherein saj d briggiyld dJagistanes achehgrosyekic r(C,n-?Gs)—strav tarfing with
the nitrogen of NR[€rr] and ending with one t he carbon a’foms of

sai d al kyl or a'd@@é%‘.é?ﬁatﬂa n alkvl,and(d"’ﬂer ﬂ&é@*&n@ew 0C¥§LL§=L'V‘9 i s

optionally fused to an Ar gro re’

i ndependently: «p 21 kenyvNY&iFOgeR 1}1 gherri~Creyr al hg_ IR
branched chai n chair ep‘{ or e??] ¢ err] strg{ght §%‘? 'b?ané%ed chain

al kenyl , whilesiel @ﬂaybeidz;mﬁgcamgm 95955 af heRedorbkYk 0L+ 10
al kenyl are optionally substituted rn onhe or nore posi t ronfs) with

Clerr]-Cerr] cylfaadikg wideride (HJ.Q:rﬂdq(éh\’(a‘oaf*eﬁ‘Ah’ ending w:.?)‘;déﬁéyl_

carbonyl oxygen, or Ar, wherein said al
10 of the carbon atoms of said zlkyl or alkenyl chain,

used

h

and whersin said heterocyclic ring is option ly

to an Ar group:; |
Z is a d;i.rect bond, oxr a C,~C; straight or
-branched chain alkyl, or a C.-C; straight or branched
15 . chain a?kenyl, where:.n any of the carbcn atoms of sc.ld
alkyl or alkenvl are optionali:; substituted in one or
"more positions - with aminc, halo, haloalkyl,
‘thiocarbonyl, ester, thioester, alkoxy, alkenoxy,
cyano, nitro, = imino, alk'-_flamino.,'_ aminoalkyl,
20 sulfhydryl, thioalkyl, sulfsnyl, oxygen to_ form =
carbonyl, or wherein any of the carbon atoms of said
alkyl or alkenyl are optionzlly replaced w:Lth 0, NH,
"NR,;, S, SO, or SO',, '-‘Wherein R. is selected from the
group consmtx.ng of hydroger, (C,-C;)-straight cx
25 'brancned cha:.n-alky_]_., (C,-C:1—straight 6r braﬁchec‘.

chain alkenyl or alkynyl, and (C,~C,) bridging alkyl

25



al kenyl , cycl oal kyl or cycl oal kenyl groups are . optionally
substituted with (Jerr]-Clerr] alkyl, (Jerr]-Clerr] alkenyl, 15

hydroxy, aWMO®29K4l o, hal oal kyl, thiocarbonyl, ester, PCTIUSONSRYE! |,

al koxy, al kenoxy, cyano, nitro, imno, al kyl am no, am noal kyl ,
sul f hydryl, t hi oal kyl sul fonyl, wherein any of the carbon atons
of said okl 2O kgpy Rl onally substituted in one or 20
nmore positions W%FE¥6kyég%at§'T%?%$§ gé%ﬁ%n?Ff*ﬁra %"'r°cmﬁéﬁéiﬁ¥a§y of
the carbon ato fresal lkylevar . | k | _are _optionally replaced
with O NH,. NR[WEF%]I, ‘S,gdg%,tw th¥ nitrogeg ha R aﬁf?ereaﬂrngR[‘éF%] ongs

lected f . Sl L vd :
oot 110D S0 i 4rons ST D A s v,

(qerr]-qerr]) -a%‘r Ir %gggigr ﬁ%&\%%‘re%?iggéﬁq Alkenyl, c;:ion_éayal__kgg /I, and

(derr]-derr]) 'ng al o T s usec

I%_?ZT/ uso7/ 2007(9)8/1:%9_3&127;‘: gﬁ‘ﬂué’di' ng al kyl fornms a heftérccycl ic ring starting
\gtz):]rs_ of sai dt Quek;: t%?g‘%lr&kg\ﬁg@gﬁ%i%,pae%%pgi nwsfatihdone _Of thﬁefgi gg;cl I C
or het or oaryi  moi oty tarens A, IESEL sPreteen o reanated uctain

Wis oxygen or LEW A ~ U.s either O.or N  wherein when Uis
0, then Rerr] %lilj;}{" 5 FTOnSHERITIV BFe S Sth 4840 r FLKSTER} ect ed
fromthe 10 rQuUR consi std ng.of : semee A _as  defined above,
Cerr]-Cerr] cff&%%?w ?E§C["e‘r r?r-l%[ eci"rﬁbon ATORS513 7 §Rtdord fEnchad chain

?l kyl or 13 kenyla,lk%rn,ﬁ[ eLEL- gpecrignally substituted i one. or more
~ positizn(s) with C,-C, cycloalkyl, C;-C- cycloalkenvl, -

hydroxvi, carkonyl oxygen, '_ or Ar, wWherein said alkyl,

-,_,alken'_il,- cycloalkyl or «cyclozlkenyl groups ars

-optionzally substituted with C.-C, alkyl, C,-C; alkenyl,

15. ~hydroxy, amino, halo, haloalkyl, =‘i'nic:oc=._.rbonyl, ester,
;thioester, alkexy, alkenoxy, cyano, nitroe, imino,

~ydryl, thiocaliyl,

(B
h
13 )

__;_:alkylamino, aminoalkyl, su

. sulforyl, wherein any of the carbon atoms cof said

alkyl or alkenyl are optionally substizuted in one or

20 more positions with oxygen to Fform = carbo;lyl, or
- wherein any of the carbon atoms o_f s_aid ) a_lky_l or
alkenyl are optionally replaced with Q, NH, NR,, .S,' SO,

or - SO:} wherein R, 1.s - selected from the group
conSisting of-hydtogen,_ (C,~C;)-straight. or branched

25 chain alkyl, (C;-C;)-straight or branchec:.c'nai.n al?.eziyl

or ‘alkynyl, and (C.-C,) bridging alk;! whersin said
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straigﬁt or branched chain al kyl or al kenyl substituted in

one or nore positions wwth Ar, amno, 15 hal o, hal oal kyl, - hydr oxy,
trifluoro err]- C[err] strai ght or branched C | kvl ,
Jerr]-Cd gﬁ*yéqgrl%%ht or branched chai n al kenyl , P£W7&4&%

t hi ocarbonyl ; ester, t hi oester, al koxy, alkenoxy, cyano, nitro,

I m no, al kyI am no, am noal kyI - sul f hydryl t hi oal kyl, 20

sul fonyl, substigpitgs I@Lh{\,or -gk{ﬁgnglhg\w,e& Fe B Ofng starti .carbon
atons of the alkyl _Qjor al kenyl are opt]'lq'onal y rer}J;é”éd"Wth S,
SO Sderr], O wie N oredentor i and enaiBbesiled Sel Aot igu e
group consi sting oef hydro%en (derr] errﬁﬁegtdraﬁaltgg rg%"r anched

chain alkyl, ( sl h1kxv25 1REAA Gisd Shain al kenyl
or al kynyl, and (?ﬁer rﬁ * ¢ e?f]? bri dg?%" ky Iﬁ.:rlwher elen S 'J

bri dgi ng aI kyl f Geyeli ir t iz £ Vo
08/ 29115 I E®-yelic ring is optionaily hse&mﬁuﬁ%f%@?@m”

heterocycléc ring stgptdng Malh jisheg qnistlgg afs N Ll and o _.ending
with one ? t he carbon %tcms of 1sa| a ﬁ %n. ST r'r"!a'l keny‘1"y "T'iral'l“n‘ and
wherein said het S - pt;_,@nally fused to an Ar group
or (Jerr]- C[err]f%:y oa ﬁh\#&g 4 unsubst J'BT:I"“\'/\hen is N Rerr] and

Rlerr] are selected g4 ;¢ oxvéé%[ rﬁq_ fromthe group consi sting of:
hydr ogen, Ar as defi ned above err eiC]ferr] cycl oal kyl

Gerr]-Gerr] stralghy or pranshed Ghan w3 kyl_--%h%kﬁngg,?gfthén R

Clerr]-Cferr] straight or ranched chain al Kyl ~or eny

substituted in o ri @Skt gn - . o
hal oal kyl , hydr%%yé,? 1R aEGrgrreiQané/?%é% ﬁ%-naf“‘ I,  pelectad f?aq-gm or

branched fdjlal N alkyp cSh&Lstikges#] straight or

Ar as defined above, C;-C; cycloalkyl, C-C.

straight or branched cha:.n alk7l or alkenyl, or C.-Cg'

- straight or ©branched .chzairn: alkyl- or alkenyl

f _substituted in one or more §os:¢.tions wifh Ar, amino,

15 - halo, haloalkyl, hydroxy, trifluoromethyl, C.-C;
straight or branched chain alkyl, C.-Cq straight or.

g branched chain alkeziyl,"carbcr.'_il, thiocarbonyl, ester,
"'t:hiqester, alkoxy, alkenoxy, <cvyano, nitz;:, inino,
alkylamino,' . aminocalkyl, .= suifhydryl, thioalkyl,

20 sulfonyl, substituted alkyl cr alkenyl wherein any of
" thHe carbon atoms: of the aikyl or. alkenyl are

) optioﬁally replaced with S, S0, S0., 0, or NR. wherein

Rz is selected fro.m.'th'e group consisting of hy'drogen,
'(c,'-’és).-straight or"'branche‘d chain alkyl, (Cy=Cg)-

25 'straight or branched chain al.‘ceniil or alkynyl, and (C.-

c,) br;dglng alkyl wherein saizd tridging alkyl forms 2
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branched chai n al kenyl ; carbonyl, thiocarbonyl, ester, t hi oester,

al koxy, al kenoxy, cyano, nitro, imno, 15 al kyl am no, am noal kyl ,

sul f hydryl wo sgrsaprl kyl , sul fonyl, substituted al kyl petriabkesyd
wherei n any of the carbon atoms of the alkyl or alkenyl are
-optionally replaced with S, SO S(err], O or NRerr] wherein R2
is selected fromthe group consistin of hydrogen, 20

(derr]-derr]) hatexoghclée LR inghsiish Bhrynitreggrrof N eEhd) -

strai ght or branched chai n al kenyl or al kynyl, and ((ferr] - 4

. bridging aIkyI\ﬂﬂﬂ¥ﬁ91%%§RiQﬂﬁtﬁﬁrﬁ?%ﬂ¢@ﬂbth$ﬁﬂ@§ of saidhalkybcyelic
ring starting wwth the nitrogen of NR err] and ending with one of
the carbon atomaldfenwl dchakyl and weerein gskedyretonbaychihd whageis said
het erocyclic ring is optionally fused.to an Ar group or
Clerr]-Clerr] cygwianally fused tewDa@8AZIPEZus or C;-Cy cycloalkyl;

PCT/ US97/ 24070 or Rlerr] and Rlerr] may be taken together to
form a 5 heteroard i ovhémg.U is N, R, lamcpr &.eraed esbddcgeats, Ar
is a cyclic or fused cyclic ring and includes a nono-, bi- or
tricyclic, 5 indegéulendrl:hdimomodhe igrous mynsisaimay eifit the ring is
ei ther unsubstituted or substituted in one to five position(s) with
hal o, hal oakyl, hydrdxgdgsogamn,r dr as defined fizmvameCids, cyvClealkyCerr]
straight or -branched chain ' alkyl, (err]-Cerr] straight or
branched. chai n @ ké€nybireignt] oferahched c“-;alkbkyl GkenikeSidyrpx
alkenyloxy phenoxy, benzyl oxy, am no, t hi ocar bonyl ester,

t hi oester, cydhols gtnaight. or br%nct&;dchnﬁn@l-s aal kphl Iqtl c.lkahiihydryl ;

thioalkyl, and sul fonyl; wherein the individual ring sizes are 5-3
10 substituted in one or more vcsitions with Ar, aminc,

halo, halcalkyl, hydroxy, triZiuoromethyl, C.-C,
.straight or brénched chain z2ikyli, C.-C; straight ox
“"branched chain alkenyl, carbc“,_, thiocarbonyl, ester,
‘thioester, alkoxy, alkenoxy, cyano, ﬁitro, imino,

15 alkylamino, aminoalkyl, :1fhydryl,  thioalkyl,
suifonyl, substituted alkyl c=x alienyl wherein any of

I_;Ehe ‘carbon - atoms  of- the =z2ikyl or alkenyl are

-, optionally replaced with S, S§Z, SC., O, or NR. wherein

"R, is selected from the grour zonsisting of hydrogen,

_?0 ' .(CI—CG)-straight or .branched chain alkyl, (C,-C.;j-
straight or branched chain alkenvl or alkynyl, and (C.-.

C;) bridging alkyl whérein said'bridging alkyl forms a
- heterocyc11c ring starting with the nitrogen of.NR, and.
i'ending with one of the carbon atoms of said alkyl cr

25 ' élkenyl chain, and wherein said heterocyclic ring is

optionally fused to an Ar group or C,-C, cycioalkyl;

N
[H)]



rrenber's; wherein the heterocyclic ring contains 14 15 het er oat on( s)
selected fromthe group consisting of O, N, or S; wherein aromatic
or tertiar am nes are optionally oxidized to di ng -
N- oxi de. %oaslshﬂn Particularly preferred Ar- groups incl 3’&&%@%&%
benzyl, naphthyl, pyrrolyl, pyrrolidinyl, pyridinyl, 20 pyri m di nyl,
purinyl, qui nol i nyl i soqui nol i nyl, furyl, thiophenyl, :
i mdazolyl, oxazolyly, Rhigzal W, may be tW¥&LOk¥kerRBE tdY e%km.a
Preferred heterocyclic groups may be ‘sel ected fromthe group
consi sting of pﬂ%@vycicvdwiré Yigg nyl, 25 pyridi nyl, pyri m dinyl,
purinyl, qui nclinyl,” I soqui nol i nyl furyl, t hi ophenyl ,

i m dazol yl n preferred embodiments, 2x28s a cyc Y QLG

PCT/ US97/ 24070 In S oy thiazolyl, pyrazoly: “Yhienyl. <

pi peridinyl, vl A0, PhpeLagi Ryl z mcno-Paplicyardy: nreferred

. conmpounds of t he$hFesen £h§®a , im?er‘#tdieosn are sel acted from tTTc's'g'r"dup

consisting.of: 5 . _ __ 3dzPhe VIc{2S) wherein the rina ie
-1-(1- cyc%ohexyl%%?%%rmﬁ")-g""%wﬁ'ggrroﬁ'd? necarbothi at e (178 *S

Phenet hyl (2 -\ lsehe ar ¥hk=2z.,+ in or £i
pyrrol i éi necar b(()ﬁ‘] Pig3 8&18655 180ed A’?”Q%_E(Z_g,_eg_ Sya rr%?ﬁyltp?hen'y‘ﬁ
propyl, 1-(1- : | c MOV 23 52 :PY¥ I Obyh thot hipate (19);
s i e o o S

(ogpyriolidinecag ppbiigabhetRO; c,-c, st2alhuer 0BReNyEnehoRY chais

alkyvl, C,-C; straight or branched chain alkenyl, C.-C,
10 alkoxy, C.-C; alkenyloxy, pherncxy, benzyloxy, amino,
thiocarbonyl, ester, thicester, cyano, imino,

alkylamino, aminoalkyl, suifhydryl, thioalkyl} and
sulfonyl; wherein the individual ring sizes are 5-3
membexs; wheréin the heterccyclic ring contains 1-4
15 . heteroaton(s) selected_from the group consisting of O,
N, or S; wherein aroﬁatic or tertiary alkyl amines are
;loptionally oxidized to a coﬁresponding N-oxide. .
Particularly pfeferred Ar groups include phenyl,
benzyl, naﬁhthyl, pyrrolyl; p?rrdlidinyl, pyvridinyl,
20  pyrimidinyl, purinvl; Quinclinyl, isoquinolinyl,
- furyl, thiophenyl}'imidazolyl,'o#azolyl, thiazolyl, .
pyrazolyl, and thienyl.
Preferredxheter0cyclic groups may be selected
'from thé group consisting of pyvrrolyl, pyrrolidinyl,
-és pyfidinyl, pvrimidinyl,’ curinyl, quinclinyl,

iscquinolinyl, furvyl, thiorhenyl, imidazolyl,
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(Cycl ohexyl car banoyl ) -2-pyrrolidinecarbothiocate (21; 15

3-(2-Fl uorophenyl) propyl (28 -1-(1- .
adamant y| coosaeul) - 2- pyrrol i di necar bot hi oate (22); PCT/US97/24070
3- (2- Fl uor ophenyl) - propyl (2S) -1-

(cycl ohexyl car banoyl ) - pyrrolidinecarbothioate (23
3- (4- Met hyl phenyl ) propyl %ﬁ
(cycl ohexyl car baRB$EF- X'EA p'i*}‘r%"}‘?‘d‘flrrec%ﬁri?cﬁ -o-atet(’ﬁf‘fl' Piperidinyi,
3- (4- Met hyl phenyl ) pr opy (2S)-1-(1- adanantylcarbannyl)
- 2- pyrroI|d|necaﬁBthr§8Fé’%EB} 3- (4- Met hyl phenyl ) pr opyl
(2S5)-1-(tert- but yl carbanoyl ) -2-pyrrolidi necarhothioate (26); 25
3- (2- Chl or ophenyl ) prggyplcula:ly preferggg)-fmpounds of the presan=
cyclohexylcarbannyl) 2- pyrrolldlnecarbothloate (27);
30 WD 98/ A@vertion are sslected from the group consisct g/ 897/ 24070
3-(3,5- EXnEthoxyphenyI)propyI (29S) - 1é§£(18) 1-(1- na hthyl) et hyl ]
- car banoyl 15 2- pyrrol i drRbeavbprspvht £25) ~1- (Z1Pg§+Shexylcarbanoyly -2~
3- Di phenyl propyl (25) -1- [( 1, 3, _3- 5 tetranethylbutyl)
car bamoyl ] - - 2- pymnﬁmcs&:m»saﬁ? (17):  (29);
3- Cycl ohexyl propyl (2S)-1- 552 6-
d||sopropylphenyl)carﬁﬁ#ﬁ?FFbZ—pyrroK? H§Caﬂﬁﬁ#ﬁf%f@lca”°=m°thj" 10
3- Cycl ohexyl propyl (2S)-1-(hex Icarbann¥ )-2-
pyrrol i di necar botByaraid dig@carbothiate (18}3 3. phenyl propyl

(28 -1- [ (2, 4- di met hoxyphen car banpyl )
- 2- pyrHﬂldlneuﬂbotm{mﬂéf '~’Trlme€%yl°3:‘v°'4r°°Vl 1=-1z-

10. adamantylcarbanoyl)-2-pyrrolizZinecarbothioats (19);

3-(2,3,S-Trimethylphenyl)propyl =

(cyecl DEXYlCGrmeOYl) -2-pyrrcliidinecarbothiocate (2¢0,;

3-(3-tluorophe1y_)a ovyl (28) -2~
‘(Cycichexvlcarbamoyl) -2-pyrrciidinecarbcthioace (21 ;

15 3-(2-Fluorophenyl);:opyl (28:=-3i~-(_~
| | adamantylcarbamoyl)-2-pyrrolidine *bothloaue {22);

| 3-(2-Fluorophenyl)nronvl - (28)y-2-

(cyc onex11carbamoyl) 2-py*r*-1dlnecarbothlc te (23.;

- 3-(4- Methylphenyl‘pronyl (2s8) -2~

20 . E (cyclohexylcarbamoyl)-2-pyrrolldlnecarbothioate (24;;

3-(4-Methylphenyl)propvl - (28)-1-(2-
édamantylcarbamoyl)-2-pyrrolidinecarbothioate (25);
3-(4-Methylphenyl)prspyl (2S)-1-(ter:c-

'bﬁtylcérbamoyl)-2-pyrrolidinecarbcthioate (26} ;
.“. 255 rL . 3-(2-Chlorophenyl)propyl _(25)-1-

- cyclchexylcarbamoyl) -2-pyrrclidinecarbothioaze (27;;
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(33); -15 3- (3, 5- D et hoxyphenyl ) propyl (23)-1~[[18,2R)-2§

phenyl - cycl opropy] carbanoyl ]-2- pyrrolidinecarbothioate (34);
3 - Phenyl pr@g¥kn (2S8)-1- [2, 4 - Di et

-car banmoyl ] ‘g pyr?loll7i di necar bot hi cate 20 (35); WB&WW&
3- Phenyl propyl (2S) -1- (1l-adamantyl carbanoyl) -2-
pyrrolidinecarbothioate (36); 3- Phenyl propyl

(2S)-1-(1-cycl ohexyl ca~qapeybim@thoxyphenvIDy=-diid Begarhethigate_(37). 25
3- Phenyl propyl (2S) -1-[1-adananty|5ﬂ?no) (¥%i6%g)(- k ?ﬁ?i§? 3 ?f

net hyl ] - 2- pyr r ol inGiphRGa/ N tH Pief ecd BSamoyl } ~2-pyrrolidi r S oAk '

31 WO 98/ 20117 YE} &cdrbioyl}-2-pyrrolidinecarhothioate » 1070

3-(3, 4, 5-Tri met hgpgghenyl ) propyl " (29)-1-

(hexyl car banoyl ) - 2- pyrrol i di necar bot hi oate (39);

3-(3,4,5-Trimethoxyphgnys L pyiop¥lenyiprop{3dS) - 1- -1- .
(benzyl car banoyl ) - 2-pyrrol i d?iﬁecar'bo hi oate (40) ;( 2%) 1-0(1,1,3,3-

3- Phenyl prapyl  « Skr EOE : YblaZe-o1idi rbothiaa s
pyrroidineggrbothF§§%§ (2%§§gtgefégfsaﬁg9ﬂg-Phé%?T%%égyPeca‘bo“hl°a“e
(28)-1-(1-pyrro|qugxlcarbanDyl)- . 2-pyrrolidinecarbothioate (42);
3- Phenyl propyl (2S) -1- (norphilinocarbanoyl)-2- 10

pyrrolidinecarbot hi oatse. £43¢1 ohex v 1p ro o3 Phenyl proryl _ 4(29), -

- 1- (di i sopropropyl car banoyl ) -2- pyrrol i di necarbot hi oat'e (4%3;

- 3-Phenyl propyl (2R)iskekBBYMyhéRPENyd ikadiANLLy/rr51idinecarbotnioars
(31); '

10 3-Cvclohexylpropyl (28) -1~ (hexylcarbamoyl)-2-

pyrrclidinecarbothioéte {32);
3,3-Diphenylpropvi (28)~-1~-((2,4-
'dimethoxyphenyl)carbamcyll—Z—pyrrolidinecarbothibate
(33} ; | _ _
15 ;o 3-(3,5-Dimethoxyphenvl)prcevl (2S)-1-([(1S,2R)~2~
phenyl-cycloprcpyl}carbamoyl]-z-
';pyrrolidinecarbothioate (34); | _
3-Phenylprop yl (28)-1-[(2,4-
'Dimethoxyphenyl)carbamoyl]-2—pyrﬁolidingcarbothidate
20 - {35): _
| ' 3-Phenylpropyl (ZS)-l*(l—adamantylcarbamoyl)-2-
p?rroiidinecarbothidate.(36); | |
3+Phénylprbpyl-(25)51—(1-c?cloﬁexylcarbamoyl)-2—
'pyrrdlidinqcarbbtﬁioateV(37);
-25- ~+ 3-Phenylpropyl (25)-1—[1-adamantylamino)(thioxo,-

'_'methyl]-2-pyrrolidinecérbothicate (38);
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2§pyrrolidinecarbothioate (45); and 15. | 3- Phenyl propyl

(2S) - 1- (di phenyl car banoyl ) - 2- pyrrolidi necarbot hi oat e.

The presewp9osizgmaention also relates to a phar mePeTrusezi4070
conposi tion conpri sing a 20 neurotrophically effective anount
of the compound of formula I, II A1 or 1V, and a

phar maceutical |y cephahl e |eL,_ Th present

i nvention further re?aégkqf gaEJ% T yp”‘“ﬁ})péﬁﬁﬁﬁlng ?3 Jim onal

activity in ani nal - A nlnlsterlng to
the ani mal a neupﬁf¥oﬁﬁF83T?v1) -2-§9FBb1 248k carbothioate (§8 32

WD 98/ 29117 /US97/ Q7
ef fective anount of Phé ddﬁb%uﬁd%ﬂe?BPﬁmafﬁ Y}Pp‘ﬂq %é
The present |nv§ﬁﬁ|op further eI%tes to the use
conpounds of ForREPZ¥YrSaFPemPy ;-

preparatign of a nedé a

peri phera ro

gr 147

y*rgl 1o npfarhpta ?abélém¥ngtL26
g%ghypbéﬁgéu by &£§§|ta %ﬁ?EF§ ar%#@iggﬁ iggPeas
Cr ke assoo ot BUERFLRCEREFALaRrALRacedAT Al shei nor' s Di sbaser

The present i nvent| of-BReBYLRRRRI {PRL b beengrsl fathrECa i RuRth act uri ng.

the novel Conpogndsvqurhl%%Engthloate (4z;;

3-Phenylpropvyl’ (2S)-1-!morphilinccarbamoyii-2-
10 pyrrolidinecarbothioate (43);
3-Phenylpropyl (2S)- -1- diisopropylcarbamoyl)-z-

pyrroiidinecarbcthioate (44);
3-Phenylpropyl (2S)-1-(=methyl (phen vl)Caruamov1]—
2-pyrrclidinecarbothioate (43); and
15 ' 3-Phenylpropyl -(25}-1—Kdiphenylcarbamoyl)-2-

pyrrolidinecarbocthioate.

The present invention also relates to a
pharmacguticaL f--coﬁposition comprisihgl a
20 neurotrophically effective amount of the compound of-

| formula I, II, _II_I é; Iv, ar;d. a pharmaéeutically

'acceptable carrier.

. . The present invention_fu:the:_relates to a method

-of effecting a neﬁrénal ~activity . in an an;mal,
25“5'z.comprising: |

administering to the animal a neurotrcpnically
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t he processes deI i neated below in Schemes 1 and 2. 15
DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Definitions "Al kyl" means a branched or unbranc ed
hydr ocar boWO, c’ﬁ@?’r}"corrprl sing a desi gnated nunber of gﬁf’ﬁ%ﬁ}'ﬁo .
For exanple, Cerr]-Cerr] straight or branched - al kyl hydrocarbon
chain contains 1 to 6 carbon at ons, and includes but is not limted

to substituents o 1---9 I Y =P SOz roy
butyl, iso- % % YT oY "rtor%ttltgél lmms‘uegnf‘y?fE gggﬁ(ul tan‘dP‘th 35 ke,

25 unl ess ot heiﬁn se I ndi cat ed. . "Al kenyl " nmeans a
branched or ufibr afched 33 VO

98/ 29117 7/ 24070,

unsat ur at ed hydrocar B6h Eﬁﬁ?ﬁq%oﬁv?%?hon o e's“%ﬁcg%gsges Lo tRgpese of
carbon atons. For_ examl g, r t -.-.branched

al kenyl hydrocaPGor"i‘)%e"Hg‘lﬁ rctb%]tcéqnl? q{tc{s lof g“r&h{% #boﬁI’at 'bTris' h’éMl ?F at
| east oneé?oubl e ba d~.“ -db f [ @gl udesn,_tglét_ ;s not_|i mé
substituems such &IREnSR, “BRopERTR- 3N %rpeﬁy‘f‘ b‘u?%ﬁ?ﬂ:

| so- but enyl , ert-butenyl . n-pentepnyl, n-hexeny and the like,

unl ess ot her wi seqrnchaté'&' catment '6£°8 dl RIERG " S H‘Eg sdst h8&g Bﬁﬁ“ﬂ?
wherein Ris alkyl 10 as_herein Qefl ned.; 'Pgefera é s_a branched
or unbr aNENEGPERRYr SRRIER Y RIS L hEP R doREaPh 656151'6‘:3' 6

carbon atons. ans an ar

r:hys1c:'Ai "damao'n &8 e bra..r‘t"at ehvaryl 51%5. eV\AJrLCQb.I.S
spirial cord, stroke associated with brain damage,
10 Alzheimer's Disease, Parkinson's Diseas=, and
amyotrophic lateral sclerosis.

The present intiention‘ alsc contemplates processes
for manufacturing the no(rel compounds, particularly
the processes 'delineated bélow in Schemes 1 and 2.

15
" DETAILED DES N _OF NT
."Alkyl"'_ means a branched cr unbranched saturated
hyd'ro-carl:.)orf: Chairi'éo'mp;urising a2 designated number of .
AT c'a'rbon. atdms. For 'éxa'mple,_ .C_:."C-s straight or branched
| alkvl .hydr'o}‘:'afbo.n c'hain"' c'ont.ains 1 to 6 carbon atoms,
| and J.ncludes but is not limited to substituents such
__as methyl, ethyl, propyl, ' iso-propyl, b\.u.y1 isc-
'b'\it'::';./_l, ' tert;buty'l';' n-penty_,_ n-hexyl, _and_ the like,
25 ‘unless otherwise indicated.

“Rlkenyl” means a branched or unbranched



substituted or unsubstituted, especially a cyclic or 15 fused cyclic
ring and includes a nono-, bi- or “tricyclic, carbo- or

het er ocycl W0 9829317 wherei n t he ring i s either unsubsPCTISS?24070
substituted in one to five position(s) with halo, haloal kyl,

hydr oxyl , nitro, trifluoronethyl Cerr]-Cerr] straight or
branched 20 chain EFYF C% 5& g strai ht .or branched chain

al kenyl , uQﬁﬁﬁﬂrF PF FR 9n CEF Frf°@F LG Re Fdgpassghenoxy,
benzyl oxy, nQ ocar ster i oe ter ¢yano, imno,

al kyl ami no, amrﬁﬁ"rﬂekyf’r c§ﬁ ?ﬁyﬁg %aﬁ“%ﬁb“'a o Cs straighy eanyl
wherein the |nd|vdual ize re, 5- ers; . wherein the
heterocyclic rimF g Se yi %ydr"q’?ébé’troa‘f'oﬁf%) Cs‘@lté&f'éd % r&®n €he
group consi sting of o, . ' WO

08/ 29117 carbcn atoms having at leas: -"pcﬁqgghqég@m@, a== N,
or S; wherein aromatic or tertiary a a i nes optionally
oxidized $o a l%%*ff%%ohHFnés RQB«%ﬁ?l €3 ?%PF“ GreRrry peehemsed ary
or heteroaryl noieties include but are not linmted to phenyl,

benzyl, 5 na'ﬁh*ﬁmw °r°P§W|10| §yPO-PEORGRY ol iHYRRY - lsﬁyF“él"‘ﬁvy'l-/

pyrimdinyl, purin oI|n |s qui nal i nyl . fury
t hi ophenyl , |n1da§6¥y?“°ébﬁgolfr fry | &7 "_$¥"11 pyPRFo| e éﬁé'vhlenyl
"Hal 0" means at |east one flupro, chJoro brono, 10 or iodo noiety,
unl ess othermﬁseu$%ﬂ¥taQERFrW1se 1nd\ca tedvphenyl * jncludes all possible
| soneri c phenyl radi ¢ Ebonall nonosubsti t ut ed or

S

mul ti-substi - ' "%%F%ﬂf mPFﬁns &t PrABRt SCRswhecedd & ASmali%yé  group

10 as herein defined. Preferakly, R is a branched ==

unbrarnched saturated hydrocarter chain containing 1 =z -

-~

9]

8 carton atoms.
“Ar” meaps an aryl or hetsroaryl nolety which :

substituted or unsubstituted,_espec;a;ly a cyclic ¢

"

(3]

15 . fused cyclic ring and includes a mono~, bi- .z
f tricyclic,_cafbo— or heterocyclic ring, wherein t=e
.rlng is either unsubstltuted cr substituted in one =2
. five position(s) with halo, haloalkyl, hydroxyvZ,

'_ hitro, trifluoromethyi, C.~-C; straiqht or branchzas -

20 . . chain alkyl, C,-C; straight or br :cne@ chain alkenyZ,

'__ Cl-Cs_a;koxy,-(%4cs_alkényloxy} phepoxy,.,benzyloxy,
amino, thiocarbonyi, ester, thioester, cyano, imins,
... :alkylamino, . aminoalkyl, sulfhydryl, thioalkyl, a=d

' sulfonyl; wherein the individual ring sizes are -3

e

25 _  members; wherein the heterocyclic ring conual s 1-

hetercatom(s) selected from the group cons;st;ng of Z,
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consisting of amno, halo, haloalkyl, hydr oxy, 15

trifluoromethyl, {err]-Cerr] straight or branched chain

al kyl, - r] straight or branched chain alkenyl

car bonyl , %P%%%gg?gonyl, ester, thioester, alkoxy, PCTOSHTAT0
- cyano, nitro, imno, alkylamno, am noal kyl, _ sul f hydryl,

thioal kyl, sulfonyl, NRerr] wherein Rerr] is 20 selected fromthe
group consi sting,of hydroagen .41 errl:: cawmaGLELT -strai.ght or
branched chain al'kyP* °(d§@$§?¥ err %Eﬁsrgﬁ dﬁr“gg‘y L&kgﬁ Spéﬁéﬁegréhain
al kenyl or al kynyl .. _an (d.erry:- rr bridging al kyl wherein
sai d bridging aIé?Fl?ﬁfg%yackildLzghﬁeﬂ%iod@cl?%rf?ﬁﬁoggéggin ~@RKedethe

nitrogen of NRlegr] and, 2 epding,wi_th.one of the carbon atons of said
A ky or PR RBHyL2ERK; BT ERGE URdy @Y arn MASKIHARY, Cnpiaging
35 WO 98/ 29117 . .PCT/ US97/ 24070

optional ly fused fG~&F%ar P§Foupte not limizeq. too, phengiar nkematical |y
acceptabl e_ salt wen.y ESteEr . or .solvate' refers. to salts, esters,
or Sol vat 88PBFP¥te subPEEE tdhpoundB¥Rrchpi¥dess t RITigiay desired
Gt ner i s undesi Pabiieinfle (pERRYE, " lsr iyl g o y30aE LBRA AN or med
with inorganic acids s aauch S as, acetate,.  adi e, alginate, -
aspart at e, TUg ¥y 0t OP B N e SBEFBRSS - - ?ff%g?aiféjte, taiggegiare, 10
citrate, canmphor at e, - canphor sul f onat e,
cyclopentaneprop?nﬁﬁﬁgijﬁdi6P9C5H&F@?Hdodecylsulfate,

et hanesul fonate, funmarate, ,0l ucoheptanoate, gluconate,. .
glycerophosphate,.heni§ﬁﬁ?at@?aﬂ§p?éngﬁﬁﬁg fitRano4PEos chlozo, brome,

10 or iodo moiety, unless otherwise indicated.
| - "2henyl” includes ail rcssible isomeric phenvyi
radicals, optionally monosubszitutad or multi-substi-
tuted with . substituents sslzzzed from the group
consisting o¢f amino, halc, haloalkyl, hydroxy,
15 ér;fluoromethyl, C.-Cq stfaigh: or branched chain
alkyl, C.-C; straight or &braznched chain alkenyl,
*;carbonyl, thiocarbonyl, este:,. thicester, alkoxy,
" alkenoxy, cyano, nitro, imino, alkylamino, aminoalkyl,
'éulfhydryl; thioalkyl; sﬁlfcnyl, NR, wherein R, is
20 _ .selected fromﬁthé_group.consis:ing of hydrogen, (C.-
'1C5y-s;raight or.branChed chain alkyl, (C,~C¢)-straight
or branched' chain alkenyl or alkynyl, and (C,-C;)
Sridging alkyl”whefein said- bridging alkyl forms a
.heﬁgfocyclic ring starting with the nitrogen of NR, and
25 ".ending with one of the carbon atoms of said alkyl or

alkenyl chain, and wherein said heterocyclic ring is



hydr ochl ori de - hydrobrom de, ' hydr oi odi._de, 2- 15

hydr oxyet hanesul f onat e, ' | act at e, mal eat e,

- et hanesul f BiEA8&91¥Tapht hyl at e, 2- napht hal enesul f onat e, PQW/OSE7RA0WE,
oxal ate, sulfate, thiocyanate, tosylate and undecanoat e. Base
salt, ester, or sol vat es include amoni um salts, alkali neta
salts such as ? 3 ota si,umsalts, al kaline earth nmetal salts
such as caIC|un1§P 'ﬁg gl s IFQ ata ﬂrrh-Organlc ' bases such
as di cycl ohexyl am ne N—neLh s ucamine, and salts
with amno CIdS suc & aﬁa%ﬂiﬁ?ﬁﬁﬁ?’118&5|§E959Eﬁﬁi %0 Fakth.

Al so, the basic nitro oqtalnln groups _can be quarternized with
such agents as Icﬁ/ﬁre'al kﬁr hégﬁé@g suck* g'smat'ﬂylsa 1ts, esters, or

36 WD 98/ 29 17 ) PCT/ US97/ 24070
ethyl, propyl, 3ﬂf Bt ofrRdecty CoRFqERdS A ich pPossesd diiss

di al kyl sul f at es Ilke di 2¥ ﬂ$etq¥ . dlbutyl and di anyl

sul fates, 19ng cﬂﬁﬂﬁrﬂmﬂ P ageirgical ‘actdvissypnd VaLFY|are peithed  and
stearyl chlorides, rom des and iqdides, aral kyl halides |ike benzyl
and pheneﬁﬂﬂ QﬁTnﬁ 5 B GEREr¥Liseystdlethraiiesol (e salt, or
di spersi bl e products are rebz obt ai ped. The conpounds of
thi's invention ne&ﬁtrﬁfss&?ssa vates capche; fgrgedsyhhRt ERerEERt@racis t hus
can be produced 10 as Eures of,, stereoisoners or as |nd|V|duaI
enantiomers . or §H%&ter%onéF§ ate, PRy vidhENate,  asRaFERtoners -

may be obtai ned using an 8gt|cal

[ arting naterial, b
resolving a raceM&otesr Pze“eSX1I°na»e: % S 9 y

rate, “sutyrate,
10 citrace, camphorate, camphorsulfonate,
,cyclopentanepropionate, digluconate, dodecyisulfate, -
ethanssulfonate, fumarate, glucoheptanoate, giuconate,
glycercphosphate, hemisulfats, heptanoate, hexanoate,

- hvdrochloride = hydrobromics, hvdroiodide, 2~

15 hydroxyethanesglfonate;_- lactate, maleace,
,methanesulfonate,-naphthylaté, 2—naphthalen¢sulfonate;

- nicotirate, oxalate, sulfats, thiocyanate, :osyléte

. and undecanoate. Base salt, ester, or solvates
include ammonium'salts, alkali metal salts such . as

2 sodium and potassium salts, alkaline earth metal salts
“ such as calcium apd-magnesium_sglts,.salt with organic
- bases such. as dicyCIQhexylamine _sélts(\ N-methyl-D-
".gluCamine, and saLté with_.amino-_acids such as
arginine, lysine, and so forth. Also, the basic

25 nitrogen-containing groups can ‘be auartern-z=d with

such agents as lower alkyl kalides, such as mnthv‘
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non-racem c mxture of an internediate at sone 15 appropriate stage of
the synthesis, or by resolution of the conmpound of formula (1).
It is under {igpeholftat the individual stereoisoners as ppiitiso?B4070

m Xt ures (racem c and non-racem c) of stereoisoners are encom .
passed by the scope of the present invention. The S 20 st ereoi somer at
atom1l of formula | is nost preferred due to its greater activity.
"I somers" are di¢tb¥int BEARY¥Lnds2RPatP e tFetoride, bromides eardr
formul a and includes cyclic isonmers such as (iso)indole and ot her

i someric forms olodydese GEplkvipisarlifafes like dimethgler ebiafhnprs” are

I soners that differ only in 37 WO
08/ 29117 dibutvl and diamyl sulfates, longr/abegin hefigles such the
way the atons are arranged i n space. . _"Enantionmers" are a pair
of st ereoi soner sashadecyl, lagzdlmorm¥Epeeyhpdsebl starrydr sreided, each
ot her. . " Di astereoi soners" are.stereoi soners which are 5 not
mrror imes of beamhdeshand iodides, aralippedmabidestlike Benawl amd xture
cont ai ni ng equal parts of individual enantioners. "Non-racemc

m xture" is a ni phernettort Hnemigesneqehloghenss offater orjgiivicluttle
enantioners or stereoisoners. 10 The term "preventing .
neur odegener ati ont déspeggible progucEpnara rheFad¥sobtehged. ability to
pr event neur odegeneration in patients newy diagnosed as

havi ng a neur odegener &bevesaipeimsts oF BR1§i Sk7eRtion may possess at
least one asymmétric'center znd thus_can be produced
10 as mixtures of stereoisomsrs 6r as individuél
enantiomers or diastereomers. The individual
stersoisomers may be obtained by using an optically
active starting ma;er}gl, by reéolving a racemic or_'
non-racenmic -mixture_ of an intermediate at some
15 . appropriate stage of the synthasis, or by rssoluticn
of thea cémpound of formula (I;. I%f is understcod that
. the individual stereoisomers as well as mixtures
- .. {racemic and non-racemic) of stereoisomers are encom-
passed by £he scope of the prasent invention.' The S-
20 sterecisomer at atom 1 6f formula I is most preferred
--due to its greater activity.
"Isomers" are different coﬁpounds that have the
. same molecular formula and includes cyclic -iscmers
such ‘as (iso)indole and other isomeric forms o cvclic
25 - ' moieties.

"Stereoisomers" are iscmers that differ only in
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developing' a

new degenerative disease and for 15 preventi ng
further neurodegeneration in patients who

fromor hawossgmmipns of a

are already sufferi

The term"treatnent” as used herein covers any; treat ment of

di sease and/ or

i ncl udes:

occurring in a <t &&Y

condition in an ani mal,

. particularly a human,
&#{ reventln%g: di sease and/or condition fro
% i

%ﬁ%%@d’t di seas

ng

neur odegener ati ve di seasePCT/USI7/24070

a
and
m
e

and/ or condition but has of vet peen dia - as having it; 25
(ii) inhibiting the dt rk&?@%nﬁor E%nalg%ﬁT of Stere?lﬁcmeaﬁrggﬁrng its

devel opnent ;

PCT/ US97/ 24070 are non-superimpgsahig |r‘é’\n'r?gf tﬁ‘ba%ﬁ%e%&ee%d/w ~crond|t|on

or

D 98/ 29

I.e., causing regreSS|on of thQ dlsease and/ or_ cog | -
The system used in nan? RS tFes s BFStie® 3?“‘Sﬁﬁ%ﬁ%nf"Tnveﬁt?o
shown bel ow, using a conpound of : fcnrgga IV as an exanpl e.

A conpoundd of t ROBIBSEIIT +Wﬁ&ﬁﬁ|ine§ERmﬂﬁ

nis 1, Xis O, YIS (CHerr] [merr Zis I S xrldyl

H Nis 0, Uis N, FU.$§C?F1QO
3-(3-pyridyl)

car banoyl ]

10

15

-1-

propyl_ner capt, 25 -1- 2-met byl butyl )
eqby#rEFFHFnQIZlBgrgéﬁyﬁét L= Tomks. R acemic

mixtura" is =2 nuxture centaining unequal Taris =7
ind;viiual_enaublcmers or sterscisomers.

The term "preventing neurodegeneration" zs used

117

nis

Dis

Uhfd RPERPF i 2“+ﬁ&qﬁﬁloﬁ" -*-nﬁs*ngned

herein _includes the ability to Traven:t -

neurodegeneration in patients newly diagncsed as
hé.ving ‘a neurcdegenerative disease, or at xisk cZ

developing a . new degenerative disease a=nd fcr

are .already suffering from or have symptsms 5% 2

- neurodegenerative disease.

The term "treatment" as used herein covsrs any

' treatment of a disease and/or condition in an animal,

particularly a human, and includes:
(i) preventing a disease and/or conditicn frex
dccu*ring in a Subject which mayv be predisposed to the

dlsease ‘and/or condltion but has not yet Leern diag—

'nosed as hav1ng it:

(ii) inhibiting the disease and/or cornditicr,

i.e., arresting its development; or

38
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Conmpounds of the Invention 15 The neurotrophic | ow nol ecul ar

wel ght, snall nol ecul e FKBP i nhi bitor conmpounds of this invention
have an afw dino1{Pr FKBP-type inmmunophilins, such as P(‘Jé.hfs};nmmV%en .
t he neurotrophi ¢ conpounds of this ' I nvention are boun 0 an
FKBP-type i munophilin, they ' have been found to inhibit the

prol yl - peptidyl cis- . trans isonerase activity, or rotanmase,
activity of the (113 ndrr4ipVdRgi FhenAifrgR cardl 9rsiGordidtieneurite
gr owt h. Speci fic exenplifications of these enbodi nents 25

are presented iniRABLE3Using regression of the disease and/or emdi- WO
98/ 29117 . PCT/ US97/ 24070

TABLE |: COVPOUND®D. [err] .

Non WY Z C D Rl R2 1 10 (CHerr])[err] CH
3- Pyri dyl H The HsysRempufgabdiy naming pthy goppppeee] piferane CH

3- Pyri dyl H H 1,1- _

di net hyl propyl 19resertd inveoien D shownClhedovkt Medng a cempoundHof 1, 1-
phenyl ’ di et hyl pr opyl 4 1 0 CHerr] CH Phenyl

H H 1, fernula IV as an example.

di net hyl pr opyl - _ .
A compound oI the presexnt invention, especially

Formula IV, wherein n is 1, X is O, Y is (CZ.):, Z is
CH, C is 3-pyridyl, D is H, W is O, U is N, Rl is H
10 and R2 1is Z—meth;/lbutyl, is lna..med. 3-(3-pyridyl)-i-
propyvlmercaptyl (25)?1-[(2-methylbutyl) carbamoyl]

pyrrolidine-z—carboxylaté;-

o . .
15 ' The neurotrophic low molecular weight, small
molecule FKBP inhibitor compounds of this invention

~have an affinity for FKBP-tyre immunoprilins, such zas

- - FKBP1Z. When the neurotrcrhic compcounds ¢f this
“ invention are bound to an E’I(BP-'.:ype immunophilin, they
have been found to inhibit the prolyl-péptidyl cis-

| trans isomerase. activiﬁy, or rotamase, activity of the
bindirig" protein and unexpectedly stimulate neurite
éfoy&th. | |
'S.peCific' ex'e'n.tpl:_li.ficati_.ons of these embodiments

25 are presented in TABLE I. -
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5 1S (CH[err])[err] CH 4- Met hoxy H H  Cycl ohexyl

phenyl 1 %CH[err])[err] CH 3- Pyrldyl H H Cycl ohexyl
7 1S (m[‘gPPf/}?lé r] CH 3-Pyridyl "H H  Cycl ohexylpctiussradnnS
(CH err])[err] CH 3-Pyridyl H H.llmmmMyl 9 1S
(CHerr])[err] CH 3-Pyridyl H ' 1, 1-
di net hyl pr opyl .10 1 0 (CHerr] Phenyl H 1,1-
di met hyl pr opyl 11 2 0 (CH[err]?Pgr?% ¢H P'“BﬁPDS H H 1,1-.
di met hyl pr opyl. 12 2 0 (CHerr])[err] CH Phenyl. - H H
Phenyl 20 13 2 O DirectCH 2- Phenyl 2-Phenyl H  Phenyl Bond
et hyl et hyl 14 2 O Di rect CH 2- Phenyl 2- agenyl H
Cycl ophexyl . Bond ethyl 15 2 S DirectCH
2- Phenyl 2- Phenyl H Cyclohexyl et hyl
et hyl 16 2 O (CHerr])[err] - '_-'Z H = Cycl chexyl
phenyl 17 1 O (CHerr])[err] henyl H ‘\\D H Cycl ohexyl
40 WO 98/ 29117 R}\‘
PCT/ US97/ 24070 : Non WY LI D Rl R2
18 1 0 CHerr] - CH Phenyl H Cycl ohexyl 19 1 O
(CHerr])[err] CH2,3,5 Tri H R; ' Adamantyl . - '
met hyl phenyl 20 1 O (CHerr])[err] CH 2,3,5 Tri H H
Cycl ohexyl 5 nethylphenyl 21 1 0 (CHerr])[err]
CH 3-Fluoro H - H Cyclophexyl . - phenyl 5
22 1 0 (CH[errt\]o) {lewry CH 24Fl goro b 1 Adggant yl :
phenyl - gﬁ%err¥} D& ga - Fl uoro Fﬁ H  Cycl ohexyl
phenyl 11CP( P f[g Y4- Vetthy H 2-MetZpizugyk| ohexyl
phenyl 25 1100( Cefigrr CH 8r-Prrfdya- Metthyl H :,i- H Adamantyl
phenyl - 26 1 0 (CHerr])[err] CH 4-Methyl H dimetzits-h®ft - butyl
phenyl 10192731 g)?C#F 8I).] Hkealhertbx3 Chizpr o u{ 1.1~ H cl ohexyl
phenyl 2871 O (CHet'f]) e éﬁ 4. 5-O et h ime
1- Napt hyl et hy, - oxypheny| 2%‘% E)(r}{%ﬁ¥ﬁ)[err]
CH Phenyl 1Pﬂeﬁ§¢ HCH Phenyls H .
Tet r arret hyl but yl 311 0 (CHerr])[err] CH Cyclohe&yme L3y sropyl H
2,6-Diisoprop§l 1 S (CH,): CH 4~Methoxy - H H Cyclchexyi phenyl
3210 (CH[err])[err] CH Cyclphenyﬂ H: . H Hexyl 15~ 33 10
(CH[err])[err yl "2, 4-Dine R
phenyl = k ﬁpr ]) Y&HE§&5 Difret h Fié] PO S
2. Phenylcyclo yrldyl H Cyclchexyl
15 8 158 (Cdﬂq CH 3- Pyr dyl H H l-Adamanzyl
9:-1 S (CH.), CH 3-Pyridyl H H 1,1-
_ dimethy zsropvi
I0-1 O (CH,). CH Phenvl + Phenyl H 1,1~
: . - . dimethy_sropyl
11 2 O (CH;). CH Phenyl H H i,1-
- dimethy zropyl
.12 2 O (CH,), CH Phenyl H H Phenyl
20 13 2 O DirectCH 2-Phenyl 2-PhenylH  Phenvl
-~ . Bend = ethyl ethyl -
14 2 O DirectCH 2-Phenyl 2-PhenylH 'Cycloae 2
- ~.Bond ethyl ethyl _
15-2 S DirectCH 2-Phenyl . 2-PhenylH Cyclc %7l
- Bond - ethyl  ethyl
16 2 O (CH;). CH 4-Methoxy ~ H H Cyclchexyl

phenyl
17 1 O (CH.). CH Phenyl = H H Cjclc“st;

CE



oxyphenyl propyl - 351 O(CHerr])[err] CH Phenyl
H H 2, 4-D net hoxy

henyl CH2) 2 CH Phenyl H Adana 1 0-
FCH[ err])[er rf CH& Phenyl H H Cycl ohexyl n%%’l‘l?S%WMﬁ‘]o
(CHerr])[err] CH Phenyl H H Adamantyl 3910
(CH[err])[err] CH Q? 4, 5- - H H  Hexyl
Tri met hoxy) 2 C phenylD 40 Rl ORXHerr])f[err] CH
(3,4, 5- H 18 1HO CBnzylCH Phenyl H Try rretdwy%vg@
phenyl 910 (CH 2,3,5 i q 4%{ d ) 9 29117
pCT/ Uso7/ 24070 Fish: oy 2. 3.5 i ¢ Bdamentyl Rl R2
41 1 0 (CHerr])[err] CH Phenl? yip ny¥4 CH err] CHerr]

42 1 0 (CH er 2P) [Le@ J(CHeh F@féra/,m 5 Tri HH ® er dydiehexyl
-CH err]-CHerr]-CH err] - methylphenyl

CHerr] - (CyC|2ilC)1 o (cihl @r(ﬁiﬁ{dx{a[e”io CH Pheny! c¥/c1~;-.ex,'i
R[err],R[err]— -Ch[err]“CH er

err] X

r"
CH err] I|c) 44 1 0 (CH err])[errk CH Phenyl
Rlerr] R[e?:3 |59p 5&9?35Ch BlU9REH er ])[err]I'U-ll?#Wr‘: H
CH err] Phenyl ' 10 ( Rﬂ%ﬂﬁﬁerr] CH Phenyl -
R[err]:R[err]iahénﬂ ( Ha), 2-Fluoro H H Cyclonexyl
: pnenyl :
24 1 0 (CH,). CH 4-Methvl H H  Cyclohexyl
: ~prenyl
25 1 0 (CH.), CH 4-Methyl H H  Adamanzyl
phenyl _
.26 1 O (CH:;). CH 4-Methyl H H  Tert-butyl
: phenyl ' o
10 27 1 O (CH.). CH 2-Chloro H H Cyclohexyl
phenyl _
28 1 O (CH,). CH 3,5-Dimeth H . H. 1-Naptaylethyl
cxyphenyl i _
29 1 O (CH,), CH Phenyl ~ Phenyl H 1,1,3,3-
_ ' Tetramethylbutyl
31 1 0 (CH,), CH Cyclohexyl H H 2,6-Diisopropyl
phenyl
. 32 1 0 (CH.},; CH Cyclohexyl H H  Hexyl
15 331 0 (CH.): CH Phenyl Phernyl H  2,4~Dimethoxy
N ' phenyl
34 1 O (CH,), CH 3,5-Dimeth H H - 2-Phenylcyclo
: . oxyphenyl ) propyl '
35 1 0 (CH,): CH Phenyl H "H  2,4-Dimethoxy
o phenyl
36 1 O (CH;), CH Phenyl H H* - Adamantyl
37 1 0 (CH;); CH Phenyl H H Cyclohexyl’
20 381 O (CH;); CH Phenyl H H Adamantyl
39 1 O (CH:), CH (3,4,5- H H Hexyl
' Trimethoxy)
. phenyl N
40 1 O (CH,), CH, (3,4;5-  H H  Benzyl
_ff“w-Trlmethoxy) ' ’
77 phenyl



42 WO 98/29117 | PCT/ US97/ 24070

The conpounds of the present invention exist as st ereoi soneric ,
forns, eityhgbgmagnti oners or di astereoj soners. | ncPOQUESITAMT n t he
scope -of the invention are the enantioners, the racemc form and
5 di ast-ereoi soneric m xtures. Enantioners and di ast er eoi soners
can be separated by _nethods known to those skilled in the art.

‘Met hods of UG Fh& comp&unls of the Infention Rb R2 The conpounds
of the present iinoenCHOn talv@hanyl #finity ¢dgoy ¢de FK506 binding
protein, particularly FKBP12, which is present in the neuronal
tissue. n i i conpoungs bind o FKBP.i.n .. _ _  neuronal
ti ssue, they 4&&?& t(Egt;)Geﬁfgr%?eﬁg’&r ot rop#c 15 ﬁ_.’ RéEti-%’Zit:f"‘z‘*Fﬁi’s

activity is useful in the ' stimlation of Hamg&dSredons, the
pronoti on of 43 1 O (CHel &FalPhedydnerati dh, the pReRenAt +Cn.-GfH,~-3-CE.-
neur odegeneration, and the treatnent of several CH;~ (cweedicdl ogi cal

di sorders known it @ Rexgrsew Wi th g R,=R.=Diiszcropyl
5 45 1 O (CH,), CH Phenyl H CH, ®heny. '
46 1 O (C%H,;), CH Phenyl H R,=R.=Phernl



20 neur onal degeneration and beriphérar neur opat hi es. For

t he foregoi ng reasons, the present - i nvention further relates to a
met hod of i Hagkbiiy 2 neuronal activity in an ani mal, | S0

adm ni stering to the animal a neurotrophically 25 effect?@@ggi%%ﬁﬂpof
a conpound- of formula I, 11, Il .or V.

43 WD 98/ 29117 PCT/ US97/ 24070

In-a preferred enbodi mEht ,SYRFYRAF by the presenginventiensekist egsfrom
the group consistin tinul atj on of damaged neurons, pronotion

of . .
of -~ neuron¥ ?%ﬁﬁﬁﬂﬂ%ﬁ%?né%Eﬁ%ﬂmﬁ&??ﬁFcﬁnaﬁEﬂomeh%umndegeneration.
and treat nent of neurol ogi cal di sorder, The conpounds
of the present indbAifereatsomers. Inglyded | wifyinsthalstore potviensi ng
neur odegenerati on, ..__in patients suffering froma neurodegenerative
10 di sease or H%Eﬁﬁak%nsﬁﬁ%tﬁﬁ% Frant g olegerRrsdtemic Sorm, shsease.
The conpoungf are_al so useful for _ preventing neurodegeneration in
patients neMy diasteRQPFRRYHE GIIHINFRS a meraiibemens aande di sease or
at risk for devel gpi ng a neurodegenerative disease. 15 These conpounds
are al so useful f@ﬁ?sékﬁe?&ﬁom?¥ﬁtQ§P be sepayziegryometimeds known
neur odegeneration in patients . suffering from Parki nson's di sease or
havi ng - syktBResarsithkkedhsh Bheliakase. These treat ment

nmet hods are exenplified in the MPTP Mddel and data 20 descri bed
her ei n. ' L :

M ods Usin h unds of Inventio
10 - The compounds of the pressnt invention have an
-affinity for the FKS506 binding protein, particularly
FKBP12, which is present in the neuronal tissue.
When the inventive compounds zind to FKBP in
-neuronal tissue, they exhibit excellent neurotrophic
15 l.activity. This activity is useful in the '
- stimulaticn of damaged neurons, the promotion of
" I neuronal rsgeneration, the pravention of
.hneurodegeneraﬁion, and the trsatment of several
"neurological disorders known to be associated with -
20 ."neuronal degeneration and peripheral neuropathies.
For the foregéing_reasons, the present
invention further relate; tc & method.of effecting a
_-neuronal'activiﬁy in an animal, comprising:
- “-administering to the animal a neurotrdphically
.25. effective amount of a compound-éf formula I, II, III

or IV.
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The neurol.ogi cal disorders that nay be treated I ncl ude but are not
limted to: trigem nal "neur al gi a;. gl ossopharyngeal neural gi a;

Bel | ' s Pal syo 98/29117 nyast heni a gravis; nuscul ar dystrophy; pergEsbedqe C
25 | ateral sclerosis; progressive nuscul ar atrophy; progressive
bul bar inherited nuscul ar atrophy; : 44

WD 98/ 29117 in a preferred embodimenz, thLGHSY24070
herni ated; ruptured or prolatsed invertebrate disk. syndr ones;

- cervical spondyl astsvi B e8iSs &l & IET From the E&lﬁf | s ity et destruction
syndronmes; peripheral ~ neur opat hi c surch %s t gcgde&scla#'tslé"tg lﬂF | ead,

dapsone, S stimksar P W Iddnadid %dé%.é"[ Bl ko S I’OOé]_T'E; '

Al zhei nmer' s di sease; and Parki nson's di sea he corrpbunds of

the present invesduod & eragenerat i ! i gAY dseful for treating a
neur ol ogi cal : di sorder sel act ed E?ir‘ﬂorﬁ'f'h'e gﬁ%‘up consi sting of: 10

peri pher al 5 neur opAt MWs SAUSEEL + {3 PIVE 1 Al 2 A Vo Ol aypat mei dlS€ASE State,
physi cal damage to the: DI aj n, ’%ﬂéys&l cal” d'a'né‘geeu't“o’_“tc‘i‘re‘"spi nal cord,

stroke aesqsiaded with brain damage, and neurol ogi cal ,
. disorder relating to neurodegeneration. Exanples of 15 neur ol ogi cal

~ disorders relatina torNeUQHSISNE alf Whe prasendl& A gheimr s Disease,
Par ki nson' s Di sease, and amyot r ophi PR T2 H O Sh &F

Phar maceuti cal - Goiposiii KNty Alsd AR | AYEPd PPt ing neurodaHls a%%%%%?}
i nvention also-relates to-a pharma-- 20 ceutical conpasiti

. conprising: in patients suffering from z nsursdegenerative

10 disease or who have symptoms <Z a neurodegenerative

disease. The compounds are ziso useful for

diagnosesd as having a neurodsgsnerative dissase or

at riék for developing a neursdegensratives disease.
15 = These compounds are also useful for, but not limited
‘to, p;eventing neurqdegenera:icn in patients |
_suffering f:om Parkinson's disezse or having
éymptoms 6f Parkinson's disesass. These treaﬁment
‘methods are exemélified_in-the MPTP Model and.data
20 described hérein.

The neurological disorders that ma? be treated
include but are not limited tc: trigeminal
'ﬁguraigia; glossopharYngeal nsuralgia; Beli's Palsy;-
ﬁyaéthenia gravis; muscular dyStrophy; amyotrophic

.25 '.:_létera; 5cleroéis; prqgressive'muscular atrzophy;

progressive bulbar inherited muscular atrophy;
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(i) a neurotrophically effective amount of the co'rrb'ound

of ' formula I, Il, Ill or 1V, and (i1) a pharmaceutically
accept abl eg;ba;sr' £fr The above di scussion rel at pagaisorbde0
utility 2 and adm nistration of the conpounds of the present

I nvention al so applies to the pharnaceuti cal :

45 WO 98/29117 . _ .. . - . PCT[ US97/ 24070
conposi tions of tHFHAREH TYRFRSS,QF prolarsed ingertebrate éls“?'
“pharmaceutical |y acceptable carrjgr” -8 used herein refers to any .
carrier, diluent ,syna‘éamese,x_cqem%ﬁa,_ SRR Safgé’n‘t‘:xur‘ﬁ.lbckli%ca't‘jﬁr?;agent .5

di si nt.egr ant,

SE

adj uvant, vehicle, delivery system .enulsifier, . .

absor bant, presertBR5aeHC s%?% é{%s,tructlon_ SiTSIRaReS § IRRIHRRRZ by
t he

sweet ener . _ For_these purposes the conpounds, of  the present

i nvention may be W?ﬁ%f%‘eos@hﬁp‘? eerﬁ’é'r“aﬁcfyrr"?y u“T?)ad' PIMMM at i on
spray, topically, rectally, .nasally, 3 buccal ng’ vaginally or via an

i npl ant ed reser vorkCksy POIPRYIRy, fF f%'}lrﬂ%:t:?'o?f’sr"énrﬁfgi‘cﬂ??fbe’ convent i onal
non- t oxi c_phar nraceut igal | y- a.ccerg)%lbl e.carriers, .. adj uvants and
vehi cles. The terkdtgh@Eheerdl d a0 Par L2395 § i SRAS® subcut aneous,

i ntravenous, _ intranuscul ar, intraperitoneal|y, infrathecally,
intraventricularly, i nﬂ‘%s?%’??@fn%cf’ﬁ Mg Ss *NVenRtigniaekion or

i nfusion techni ques. For_oral adm nistrati.on, the conpounds of

the 20 pr eser@2F @R 2EHY SR BEL heRi YRR T1F-Arf Repredrgical
disorder selected from the grsup consisting of:

10 beripheral neuropathy caused v phjsiéal injury or
disease state, physiéal damace toc the brain,
physical damage to the spinal cord, stroke
associated with brain-d;mage,-and neurologicél
disorder relating to. neurodegeneration. Examples of

iS . neurological disorders relati:g'tc neurodegensarzticn

| | are Alzheinmer's Disease, Parkinson's Disease, and
g”amyotréphic lateral sclerosis.
.u j ition E Inv
The pregent.invent;on alsc relates to a pharma-
20 _ceutical'compdsition_comprising:
(i) .a neurotrophically eféective amount 6f the ’
compound of formula I, II, III or IV, and
(ii) a-pharmaceﬁtically acceptable carfier,
‘The above discussion rei;:ing to the utility
25 ~and administration of the ccmpounds of the preSent

" invention also applies to the pharmaceutical
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dosage formknown in the art.. For exérrpl e, the conpositions may be

i ncorporated into tablets, ' ‘powders, granul es, beads, chewable -
| ozenges, woosnrott7capsul es, |iquids, aqueous suspensions or pormsYTI®70 25
or simlar dosage forms, using conventional equi prent and

techni ques known in the art. Tabl et 46
WO 98/ 29117 compositions of the present i-.":vzentié:rp.w us97/ .240-70

dosage forns are p eferreél. ~Tablets may contain carriers such as

| act ose -and corn st arﬁ.{b Y o harmaceal\#itlfé'lcla} | N Qoent s, s&g%,ans Jragnesi um
| C

Sstearate. Capsul es nmay contaln uents 1ncluding |a o and 5

dried corn star SH | i GANL .2 “wt1naneul sifying and
suspendi ng agent(::gs.g cuo%‘lneg Wth t Ee <1t act |'§/"eé1,‘|-'ng‘r"e'a‘T%er'.

When preparing s rn'dgﬁg rati D€ 1 upricat £OOPOSiLLd ons of the

i nventi on, thedeg%@r%%c&)‘u‘h s rréay _ fgﬁﬁ al oﬁ"b’e_'b Fhded 'gm‘o'f h‘%é‘h‘i/ent i onal
ctarch 5% SUSfianc, yeh R IET depve A0 AR, AT SREEGE 11 2o
vegetable oi |, stearic aci and EH? (ke diluenis. . ...z uch as

| act ose, rrannose%ls:#d“'sﬁér%g’e; all“d’l' gﬁ\%‘é‘g’r g#%?"su%ﬁ'-’a%Céan“'

car boxynet hyl cel 0S8, ANdz, «sodium starch, gl ycolate; suspending
agents, such as éoqo‘““'?’pgﬁ%%%léa,nb'ol%iér?{/‘?'aT'é%ﬁbl , and the |ike,

absorbants, such as silic L Qxide, DL esSerValiVeSm 4 ~= =n D as,
met hyl par aben, propyl‘p%“ra eené,iGL %d"qg%%?nren&?‘m““"’&ﬁ'é%szoé‘f e‘;'"?sf‘r}ﬁ%%?'ams,

such as sodium l_ﬁ‘r'\;é/rlxt-ion may be administered crally, parenterally,

10 by inhalation spray, topicall=i, rectally, nasally,

-

buccally, vaginally or via zn implanted rsservoir in .

dosage formulations containing conventiczzl non-

[7}]

’

. toxic pharmaceutically-accgbtable carrier
-~adjuvants énd_vehicles; The term pafenteral as. used
15 - herein includes subcutaneous, intravenous,
i-intramusculaf,'intraperitdneally, intrathecally,
: intréventricularly, intrasternal-and'intracranial
Hinjection or infusion techniques.
For oral administration, the compounds of the
21 preéent invention may be provided in'any suitzable
dbsage form known in the art. For exampie, the
- compositions may be ianrporated into tablets,
pow&ers, gfanules, beads, chewakble lozénges,
*léapsules, liquidsi agueous stspensions df solutions,
25 u'dr similar dosage fo:ms, using conventicnal

equipment and techniques known in the arz. Tablet
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sul fate, polysorbate 80, and thé I'i ke; col orants

dyés and | akes; flavorants; and - Sweeteners.

‘such as F.D.& C.

~ Conpositio t hods of the invention also 25 may ut
controlIedQﬁgﬁgggg?technology. Thus, for exanpl e, %ﬁ*@@’%?”v%

. conpounds may be 47 WO 98/ 29117
PCT/ US97/ 24070 |ncorporated into a hydrophobic polynmer matrix for
control | ed rel easloseger farpsr ase¢ preferred.Sucdeclets mapnidta sy rel ease
films are well known to the art. - Particularly preferred are

- transdermal del i varrieXs susystasns.actOseeranek aquress vdrq¢lo) Yared sccommonl y.

~ enpl oyed for this purpose that may be used in the

present invention

i ncl ude nondegr adalbird caftliyigeagrents suchviasy Imaared siwen coped yaes . and
degradabl e l.actic aci d- : glycolic acid copolyners which nmay be used

- 10 ext ernal | y Capsiultesr malyt yont@dmt aliludniy dgat BudUed BSctose ar

- pol y(hydr oxyet hyl met hacryl ate or pol y(vi nyl al cohol

al so ma q%e

useful, buts for shdrddercorel esraeraty.cl dsquecus sidwdnd hen othey \'P:PA:YJTEI
releases systens, such as t hose nenti oned above.
ef fective therapamuleddwings aehisuspending STV ScESiedd Lol Gt & e t he
conpounds of the present i nventi on shoul d readily penetrate the
- bl ood-brain actiate iievgreebiener i pheral |y adnmm ni st ered. Conpounds

whi ch cannot penetrate the bl ood-brain barrier can

15 To be

be effectively

adm ni stered by an i nnarepirepading dosage rigte icOfheratig ogd at e

"~ delivery system suitable

compcsitions c¢f the inventicn, the

10 also be blended with conventiznzl

binders, including gelatin, prsgelati

on

S

excipient

ocmpounds mav

ch

0]

S

=

1

S

nized starch,

and the like; lubricants, such as hydrcgenated

vegetable oil, stearic acid, and the like; diluents,

such as lactose, mannose, and __-rose,

15 disintegrants, such as carboxiymethylcellulose and

sodium starch glycolate; susgending agents, such as

;ﬁpOVidone,'polyvinyl-alcohol,'a nd

" - . abscrbants, such as silicon dioxide;

‘'such as methylparaben,'propyl::raben,

the like;
preservatives,

and sodium

20 benzoate; surfactants, such as sodium lauryl

sulfate, polysorbate 80, and the like:

colorants

'such. as F.D.& C. dyes and lakes; flavorants; and

‘sweeteners.

" Compositions and methods cf the invention also

25 nay utilize controlled release tachnology. ' Thus,

for example, the inventive compcunds may be



for adm nistration to the brain. : The conpounds of the present

I nvention may be admnistered in the formof sterile injectable 25_'

pr epar at i ommog1Eexanpl e, as sterile injectable aqUPOTIUSY1724070

ol eagi nous suspensi ons. These ' 48

WD 98/ 29117 PCT/ US97/ 24070 -
vt using sui tappecoplEa BT LA Rirodhar i nekfier RS bRk g
~agents. The ste;ilg injectable prepararions_may also_be 5 :
sterile injectabFBREEPutPONESLP2RTSPERSI DRETHE RO =2¥YS.  F¢shc

parenterally-acceBtablg diluents or_solvents, ., ., __for exanple as
“solutions in 1, 3SBREEALYRDI FeLa@dRgliims arg e e cept I BC veRt c3%%. and

sol vents that na§ be . enpl gyed &rg wat er , E{qger'g sol ution and
isotonic 10 BAFLRILAFOY| BESSEF TR oRre FRARRGRTTon, doLETRFY,

fixed oils are conventionally enpl oyed as sol vents or suspendi ng
medi ums.  Por thﬁgsﬁﬁﬂﬁose?téﬁ§ng¥%%ﬁles of rTclymeds ofPMRESiBe enpl oyed

i ncl udi ng synt heti c_nono- . or di-glycerides. Fatty acids such as
oleic acid 15 empipyer: §og| fRriF BBrBRFRVEERVER2Y | 7RI W8RAg DI FRe oi |
~and castor oil, especially in_their E I%ox ethxlated,_ . .versions, are
~useful in the pr @5&E&RFOARYR--LOR 1R ?B B BFeSeTThede-Bi L34t R®ONS or

. suspensions may | al so contajn |lon -ghain al.cohol -di | uents or 20

- di spersants. vinyl acetahg EBRPLYMES g* t APST2R%Enti BACHRG LS~ be

glycolic acid copolymers which may =2 used

10 externally or internally. Csrtzin hydrogels such.as
poly(hydroxyethylmethacrylatef cr scliyivinyialcohol
also may be useful, buﬁ_for shorter ralease cycles

--then the cther'poiymer releases systams, such &s
‘"those mentioned above.
) ' To be effective therapeuti'ally as central
: nervdus system tarQets,.the ccméounds of the present
. invention should readily penetrate the blood-brain
.barrier when peripherally administersd. Compounds
which cannot penetrate the bl¢cd-brain barrier can
° be-effectively administered by an inzraventricular
. route or other appropriatefdeiivery system suitable
for adminiétration to the brain.
The compounds of the present invention may be
:9édministéred in the form of sterile injectable
25 préparations,-for-example, as steriis injectable

aqueous or oleaginous suspensions. These
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adm nistered rectally in the form of suppositories. These .
_cbnpositions can be prepared by m xing the drug with a suitable

non-irri t&id D?i‘fi pi ent which 25 is solid at room teg&%&gg@ﬁ’gput

liquid at recta tenperature and, therefore, wll

rectum - 49 : WO 98/ 29117 :
PCT/ US97/ 24070 - to rel ease the drug. Such materials include cocoa
butter, beeswaxsuspempolgms yderse gfgumbkated according tdhe conpounds of
this invention may al so be adm ni stered topically, especially when
the 5 congi¢hmigues demeeredid othe reet nesing i wbtaplar eas or

organs readily accessible by topical application, I ncl udi ng
neurol ogi cal digpsglersing éheweyeing he#gents and skspvendinghegdope!
intestinal tract. Suitable topical formulations are readily
prepared for earhe dforileofnjbessbbeepBerarazicns may abes #opical
application to the eye, or opht hal m ¢ use, the conpounds can be

fornul atesl as sterile Dh§{eODaBEE SOLREDSAONSri SuspehoDbes DHl Aghusted
sterile saline, -or, preferably, as solutions in .15 i sotonic, pH

adj usted sterileogati BerertéhLIlyFaBc@ptable dilMéﬁBQUéras@I€éﬁE¥atiVe such
as benzyl al koni um chloride. Alternatively for the ophthal m ¢ uses

t he : conpegnggampyepeas osolhoieflsi finan, 8+BLBBREISYED afmong
petrolatum 20 _ For topical application to the skin, the
conpounds can bghéoseybptedléenvehsuleésbaRdosDLPBALs that may be
- empload are water, Rihger's sclution and isotonic
10 sodium chloride solution. In zddition, sterile,
fixed_oils are conventionally amployed as solvents
‘or suscending mediums. For zais ourpose, any bland
fixed 9il ﬁay be empioyed ircluding synthetic mono-
or di-glvcerides. Fatty acids such as oleic acid
15  and its glyceride de;ivativés, including olive oil
and castor oil, especially in their poiyoxyethylated
‘versions, are useful in the creparation of
-injectables. These oil solutioné-or suspensions may
also contain long-chain alcohol diluents or
20 | disﬁersants.
- The compounds df.this-inventicﬁ may also be
. administered rectally in the form of suppositories.
' Ihese compositibns can be prepared by mixing the
‘drug with a suitable non-irritating exéipient which
25 is soiid at room temperature, but liguid at rectal

~ tempersture and, therefore, will melt in the rectum
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cont ai ni ng the conpound suspended or dissolved in, for exanplé; a

m xture with one or nore of the followng: mneral oil, liquid-
pet r ol at umwae/esRe17 25 petrol atum propylene glycol, polyeetissybaie
pol yoxypr opyl ene conpound, emul sifying wax and

50 ‘WD 98/ 29117 PCT/ US97/ 24070

t Al 't t I f | at ed t abl
ot on or  or cam FentarhrRg CHE 4BS9 CGE meserimind Re b

di ssolved in, fo tur,e pof one, or re of the
following: 5 BHFﬁsra|b§?$HE%O?%$f§%f #%%Naﬁ ysorbate 60,

cetyl esters wax, cetgaryl alcoh . Idodecanol benzyl

al cohol and water. THe compoqui %ﬁlt%bil*%éﬁ ForeR JPAY R SQWRE i ntesti na
tract an be effected in ct 03|tor formul ati on (see
above) or in a QﬂﬁFaBFErﬁﬁ hap'ca £y, ??P%ﬁﬁe&+5n”“en the Dosage

|l evel s on the order .of  about dg 1 ng abput 10, 000 ng of the
active ingPedi enfOPGpofty address ﬁrEo SEFRA =TT he YO L¥R iR29f<2 he above
conditions, 15 W th grred level s of about 0.1 ng to about 1,000
ng. The anmount of*HBEFvE=f ﬁbréd?@ﬁ?sfhg SRy Beeical 2P bieA Heahai t h- t he.
carrier materials tE Eroduc §|ngle dosage _formw |l vary
dependi ng upon t ABCHYSERY neur?}%%f%ﬂ PSR PR3 F cHrarevRdeths -
adm ni stration s under st ood, . however, that a specific dose

|l evel for any paF%FBalﬁr BQFléﬂveﬁn??tﬁﬁﬁhﬁﬁ%uﬁﬁﬁca- Suitable

topical formulations are read i1y prepared Isr ezch
10 of these areas.
"For topical'appiicafion tz the'eye, cr
'ophthaliiﬂ use, the compounds can be formulated as
-ﬂimlcronlzed shspenSLOns in isctonic, pH adjusted
"sterile saline, or, pre:--ab&,, as sclutisas in
15 isotonic, pH adjustéd-sterile szlirne, eithsr with
- without a preservative such as renzylalkonium

; chloride. Alternatively for ths ophthalmic uses the -

.. compounds may be formulated in an ointment such zas
-~ petrolatum.
20 For topical application to the skin, the

- compounds can be formulated in'a'Suitable ointment

containing the compouﬁd suspended or diséolved iz,

for example,.é mixture with one or more of the
; :foliowing;- mineral oil, liquid petrolatum,'white
f:;25 o fpetrqiatum, propylene glvcol, volyoxyethylene

‘. polyoxypropylene compound, emulsifying wax and
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variety of factors including the activity of the speci fic conmpound
enpl oyed, the age, body weight, . general health, sex, diet, tinme of
adm ni st r a\w@ys/291£0 rate of excretion, drug conbination, pagfs 5&)5\40 70

severity of the particul ar di sease.being treated and . WD 98/ 29117
PCT/ US97/ 24070 formof adm nistration. The conpounds
can be adm nistered with other neur ot r ophi ¢ agents such as
neur ot rophi ¢ growater. Altezoativel@ ) thel cakrderidsedangbewt h f act or,
brain 5 derived growth factor, ciliary neurotrophic factor, and
neur ot r opi n- 3. THerdwdaged dnecle stitehde loticn neucmEEmphbn*d ingagwi | |
depend upon the factors previously stated and the neurotrophic
ef fecti veness the agftivee compguadnisiuspendes ctOdissolved in, FEae present
i nvention relates to the use of any of the compounds seen in Table 1
in the preparati @xample, asofmixtmerei ofmene bar zblre rfeadenttodflowigipsease
such as peripheral neuropathy caused by physical injury 1 or
di sease std@ e, phisiexall ddiipgsorbitha haostszrats, n@tlyzslo&@la_@amge to the
spi nat cord, stroke associ ated with brain danmage, Alzhelner S
Di sease, - Parddyis@steds sease cetrdryly str-aphilc [2at er al
sclerosis. 20 ‘The present invention alsc contenpl ates
processes for mudndidadetpridle benzlylcelpoindsand water.particularly the
processes delineated in schenes 1 : and 2.
Topical appli cation for =he lower intestinal
tract an be eZfected in a reczzl suppcsitory
10 formulation (see above) or .in = suitakle enema
formulation.
Dosage levels on the order ¢f about 0.1 mg to
about 10,000 mg of the active ;:d*adleﬂt compound
are useful in the treatment of the above conditions,
15  with preferred levels of abouz 9.1 mg to about 1,000
ng. The amount of active ingradisnt that may be
combined with the carrier matexizls to produce a
single dosage form ‘will vary dspending upon the hest
treated and the particular mode of administration.
"0 It is understood; howevef that a specific dose
level for any partlcular patient: will depend upon a
vériety of factoré-inc1udinq the activity of the
‘specific compound emploved, the age, body weight
general health,'sex, diet, time of administration,
25 rate of excretion, drug comb;na n,'and the

severity of the particular disease being treated and

51



52

WO 98/ 29117 '
Met hods of Making the Conpounds of the Invention.
conpounds woodshpst7i nventi on may be

PCT/ US97/ 24070
The novel

readi |y prepared bpcghapisdodo

t echni ques of organic chem stry, utilizing the general synthetic

pat hway

t he tinal

5

10

15

20

- depicted bel ow. As descri bed by Schene 1, cycl
acids 1 protected by sui tabhl e leng gr oups

nitrogen nmay be Pégtf aﬁpfﬁls g

After renoval

reacted with a vari et
ureas _or thlour %epect veum

F°f“? aF&é‘

neurotrcphic agen 3 sulc neurctrophic growth
factcr (NGF), glial derived gzrow:th factor, brain

derived growth factor, ciliary nsurotrophic factor

‘and neurotropin-3. The dosags isvel of other

neurc:trcpnic drugs will depeuu uren tqn factors

n

of the compounds seen in Takle I in the preparaticn

of a medicament for the treatmesniz of a disesasza such

- as peripheral neuropatny caused by physical injury
or disease state, physical damage to the brain,
Lphysical damage to the $pina1 czrxd, stroke
-associated with brain damage, Rlzheimer's Disease,
. Parkinson's Disease, and amyctrspnic lateral

sclerosis.

The present invention alsc contemplates

.proccsses for manufacturing the 1ovel compounds,
particularly the processes delineated in schemes . 1

- and 2.

52
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P on the amno acid
L9 ol's RSH to generate t hi oesters 2.
the rot cti.ng.,darq ’”L e fr am ne 3 may be
§ ke 2 @f SEh & 0 provi de

[err]
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| socyanates (R NCO) or isothiocyanates (R NCS). 4 mav be
conveni entyy oRheiR3" €d fromthe correspondi ng readily g¥ghd 0
am nes by reaction wi t h phosgene -or thi ophosgene, as depicted I n
Scheme 5 2. - [err]

Thiols R-SH may be conveniently prepared fromthe correspondi ng
readi |y avail abl e Maithokial ©f0! ehddrdesinds &F t e StigparkeRlacenent of
hal i de by sul fur, as described in Schene 3. Fblldes may bé
reacted with thi OUFe@heaﬂdvélﬂecﬁﬁpbﬁﬁaﬁndl"nﬂs.alsk)ihventz.on mzll) @aroni um
salts hydrolyzed to provide thiols RSH . If alcohol s are used as
the starting mapgphah§. pkBpEradSby stERdake ELE&hAQﬁﬁ%ﬁ%Ee%FH%nEQ?
cofrespondi ng hal i des by standard net hods

chemistry, utlllZlng the generzl synthetic cathway
5  depicted below. As described =y Scheme 1, cyclic

amino acids 1 protected by suitzable b‘ocklnc group

P or the amino zacid nitrogen may be reacted with

thicls RSH to generate thiocesters 2. After removal

cf the protacting group, ‘the fras amine 3 may be
10 reacted with a2 variety oif isccyanates or

' isothiocyanates tc provide the final ureas or

thioureas, respectively.

(CIh): Cth
OH R-SH S —R Deprotect
N'
l ‘ Cbupl ’ l
P P
) _1 2

R—N=C==W

(CHa)n
4 (
4, §—
" CH2Cl2 ' Fﬁ;t\vv

3 o |
R
SCHEME 1
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[err] Exanpl es The fol l owi ng exanples are
i | ustrati weoosndiire present invention and are not intepgpfishf240%
limta- 5 . tions thereon. Unless otherw se specified, al
per cent ages are based on 100% by wei ght of the final conpound.
EXAMPLE 1 10 Synthesis of 3-(3-Pyridyl)-1-propyl nmercaptyl 2S-1-
[ (2- et hyl butyl) car besey¥dmtes| (RIINGER2-acarisngHiateranates (B’ NCS)-

4 may be ccnveniently preparsZ from the

correspending readily ave;lac-_ amines by raactiar

with phosgene or thiophosgene, a2s depicted in Scheme

5 2.

R'——-; + . . . L

SCHEME 2

. Thiols R-SH may be ccrnveniently rrepared
% from.the corresponding readily available alcshols or
'19 ljha;ides;via a. two sﬁep replacement of halide by
__hsulfur;'as described iﬁ;Scheme 3. Halides may oe
reacted with thlourea, and ths :orrespohdin ~alkyl
_thlouronlum salts hydrolyzed e orov1de thicls RSE.
If alcohols are used as the sz=ax ting mater;:ls, they
15 "dmay be flrst converted to the eorrespondlng halldes

 :by standard methods.



3'(3 Pyridyl)-1-propylchloride 15 - To a sol ution of

3-(3-pyridyl)-1- propanol (10 g; 72.4 mol ) in chloroforn1(100 m)
mas added opwi se a solution. of thionyl chloride (12.

W& 3?%?& FCHUS97/24070
PCT/U897/24070 - 108.6 nmol ) in chloroforn1(50 mL). The resulting
m xture was refluxed for 1 hour, then poured into i ce-cold 50%
aqueous pot assi um hydroxi de (150 nL). The | apers were separat ed,
and the organi c phase was 5 ‘dried, concentrated}] and purified on a
silica gel colum, eluting with 40% et hyl ac te in hexane, to

obtain 10 g (65% of the chlorpgg as a clear 0|)
VHz, CDCd 2.02- 2. 2 2.7.
[err]): [err 5 16r (m l% B (

T 'yt (M
2H); 7.20 (m 1 7
3r%3-Pyrid§|)-lr%ropy]nercapiggjag; A nlxturgs

NMVR (300

3-(3-pyridyl)-1-propylchloride (3 ' (-3

g; 19.4 mmol) and thiourea (1.48 g; 19.4 mol) in 15 et hanol (10 ni)
was refluxed for 24 hours. Aqueous SCHEMB@&i um hydroxide, 15 nL of a
0.75 N solution, was added, . and the m xture was refluxed for an
additional 2 hrs. After cooling to roomtenperature, t he sol vent
was renoved in vacuo. Chronatographic 20 purification of the crude
thiol on a silica gel colum eluting with 50% et hyl acetate in
hexane delivered 1.2 g of - 3-(3-Pyridyl)-1-propyl nercaptan

as a clear liquid [err]H NVR (300 MHz,, CDCl[err]): [err] 1.34 (m

Examples
The following examples zre illustrative of the
present invention and are nct intended ﬁo be limita-
S tions thereon. Unless otherwise specified, all

perc_“tages are based on 100% by weight of the final

compcund.
” . EXAMPLE 1
10 " Svntﬁésis of'34l3-?vridvl$-1—cronvlméfcantv1 2§=1=

3-(3—Pvr1dv1\-1—oronv1ch1or1de

15 . Toa solutlon of 3- (3-pyridyl) -1-propancl (10
.q} 72.4 mmol) in chlororo-¢ (100 mL) was added

:d:opwise'a Solution of thionyl chloride (12.9 g:

55



1H; 1.90 (m 2H); 2.52 (m 2m 271 (m 2H); 7.81 25 (m 1H); 7.47
(m 1H); 8.42 (m 2H). 56 WO
98/29117 WO 98/29117 . : PCT/ US97/ 24 (0RTE/US97/24070
3-(3-Pyridyl)-1-propyl - nercaptyr N(-tert- but yl yoxycar bonyl )
pyrrolidi ne-2-carboxyl ate A m xture of

N- (tert-butyl yoxyesr datyd)) (i5) -chlororoq:m ol 3theni()3. (fhg S 1INy ) ;
3-(3-Pyridyl)-1- 5 propyl mercaptan (3.20 g; 20.9 mmol),

di cycl ohexyl car bagiktptslevad e dPluge®@ 2@ Intodds, then paamuharsid fonic acid
(1.08 g; 4.63 mol), and 4- di met hyl am nopyridine (0.60 g; 4.63
ol ) in dry ice-881AYSEHeaqdmus duotfdSEE unh )hydisoside r gsOvwanni ght . 10
The reaction mxture was diluted with methyl ene chloride (50 m)
and water (100 mphe andetbewébyeddparated, aefetimepmrgdreit SwsoOnganic
phase was washed w th water (3 Xx 100 m.), dried over nmagnesi um
sulfate, s d2ndsgopsepét bt £ed Anghd heu el fited resi due: Yose ppei fied 15
-on a silica gel colum eluting with ethyl acetate to obtain 4.60 g
(959 of the thiggster, agracihcliohl 405 ethyizf@ratd MR4:300: MG

CDCl [err]): [err] 1.45 (s, 9H); 1.70-2.05 (m.5H); 2.32 (n1 1H) ;-
2.71 (t, 2H); 2.8BtkAn Zng (65*) of3the ¢Rlc2iBe 4518 fI2adHhil,7.:u24 (m
1H); 7.51 (m 20 1H); 8 (m 2H).

3-(3-Pyridyl)-1- nmapxkuernaztytno¥5w<ﬂachr&zéé 11 (m, 2:ar l2axyl kg

2H); 3.51 (m, 2H); 7.20 (m, 1f); 7.49 (x, 1¥); 8.45

10 (m, 2%).

3-{3-Pv*idvl)-1-nronv1mg;;gg;gg

A mixture of 3-(3-pyridyl)-l-propyichloride (3

gz 19.4 mmol) and thiourea {1.43 g; 19.4 mmol; in
15 . ~etharol (10 mL) was refluxed fcr 24 hours. Aqueous

' sodium hydroxide, 15 mL of g 0.75 N solu:ion, was
_}added, and the mixture was resfluxed for an
“additional 2 hrs. After cooling to room “emperzture,
the solvent was rnmoved 1n vacuo. Chromatographic
20 wpurﬁf'catlon of the crude th1o1 on a sxl*ca qe*
column eluting with 50%.ethyl acetate in hexane
~delivered 1.2 g of 3-(3- Pjrla,l)- -progilmercast ah
as a_clear liquid *H NMR (300 MHZ, CDCl;): & 1.34 (m,
-;f;;iH)},i.go (m, 2H); 2.52 (m, 2%); 2.71 (m, 28); 7.81

25 . (m, 1Z); 7.47 (m, 1H); 8.42 (m, 2H).
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A sol ution of 3-(3-Pyridyl)-1-nercaptyl N 25
(tert-butyl yoxycarbonyl)pyrrolidine-2-carboxyl ate (4.60 g; 13.1

nol ) in chl oride (60 nL) - 57
00 ob 261 1 F OB pCT/ Uso7/ B 15 724070
and trifluoroacetic acid (6 nmL.) was stirred at room tenperature for

three hours. Saturategd potassi } =1~ 8 mugé;ﬁggg gged until the pH
‘'was basic, and the met hyl ene 5
chloride (3x). The. cpnp“ N 1.8 1 ed and
concentrated to ¥¥e 30 ' e as a thick
oil, [err]H NW (300 ,gr J L_S? 20 m 6H); 2.79
Em it?) 3183 3.15 ‘&H‘ture J 1‘5) ga‘f‘?‘[’“ sb‘*l?ztﬂ(!fﬁxli bGPZ‘ Y1H): 7.60

m
3-(3-Pyridyl)-1- %T%'p'ﬁ"rrgl%a@% b 9 gmel); 3-(3-Pyridyl)-i-

2- ot hyl bUBy| am RESYEIRSFEAR YRR ﬁ%éfé "SI dRdir e conyt amne (195 ot

met hyl butyl am i et hyl am ne ny;
1.3 mmol) in nethyl origd ) was ded cc a sol ution of
tri phosgene (1283HGY "bcﬁ%xh%5ﬁ5b9q9+ﬂﬁﬁﬁleh% 33 g; ff e (5 ). The
resulting mxture was ref 1 hour_and ¢ hen cooled to room
tenEera]t U{e (gbbbéﬂpmrs‘eg ‘P@/’r?d%/‘l’:}dl(br?%y‘?'{m‘fcﬁ'ptwc by r#ot Ihfﬂ.hedz-

car boxyl at e [ y .. chloride was
added and the reégﬁ?rngfﬁ?&Pﬁ$%r%&sPe (8 8E31|% %ﬁ FBelh fRRTAnd t hen

partitioned between

t“/lene chlorlde (100 mL) was stirrsd overnight.
10 The reaction mlxture was diluted Qith methylene
chloride (50 mL) and water (100 mL), and the layers
were separated. The organic phase was washed with
water (3 x 100 mL), drleﬂ over magnesium sulfate,
and concentrated, and the cruce residue was purified
15 on & silica gel column.elutin~ with ethyl acetats tc
- obtain 4.60 g (95%) of the thicester as a thick oil,
©H NMR (300 MHZ, CDCl,): & 1.45 (s, 9H); 1.70-2.05
-, {m, 5E); 2.32 (m, 1H); 2.71 (&, 2H); 2.85 (m, 2H);
3.50 (m, 2H); 4.18 (m, 1H); 7.24 (m, 1H); 7.51 (m,

200 1H); 8.48 (m, 2H).

371

‘A solution of 3-(3-Pyridyl)-l-mercaptyi N-
25 : (tért—butylyoxycarbonyl)pyrrclidinefocarbcxylat-

(4.60 g; 13.1 mmol) in methylene chloride (80 mL)
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‘water and a 1:1 mixture of ethyl acetate and hexane. 25 The organic

phase was dried, concentrated and purified by colum chromatography
(50% et hylwo 98129117 58 VO 9B¢ERISI24070

PCT/ US97/ 24070 acetate/hexane) to obtain 250 ng (55% of the
conpound of Exanple 1 (1, Tae |I) as an oil, [err]H NVR (300 MHZ
CDO [err]): [er hd er:khublBaceREk] abih, (30R)HAks [sQHFr]:sr- 2f, o %89 0.93
(m 6H); 1.10-1.20 (m 1H); 1.27 (s, 1H); 5 1. 36 1. 2 1.72
(s, 2H); 1.97-2+2GceMathide; for three?hérd. 73a&ﬁka t%%33 4 (m 6H);
4.45-4.47 (m 1H); 7.21-7.29 (m 1H); 7.53- 5 (dd, 1H); 9.46-

8.48 (s, 2H). cal@cnate was added until the oH was, r%éa%P|%n% the

Synt hesis of 3-(3-Pyridyl)-1-propyl 2S-1-[(1',1

Di et hyl propy! ) Galzkanay wtisl dﬁa@e'e&t%érd:@d QU iy 2(?.—:9@*}3“)9 ate -

(2) : Reaction of 3-(3-pyridyl)-1-propyl nmercaptyl

pyrrol i di ne- 2- caiheylal & Miyt.h THee dos@AYARRLS ganic axtdRRAIALRELS T oM |
tert-anylam ne and tri phosgene, as 20 descri bed for Exanple I provi ded

t he conpound of drleﬂ =nd5"%HHeQ1t3:a(t%d Tl —Jl)'* '21 36152%)/('79:”:CI o[fertr,.JeH NVR
(Cbd[err], 0O MHZ): [err] 0.83 (t, .64-1.71

(m 2H); 1.91-2.42%d f&mﬂ@ a-Hhrdckl dity, Zi-ti)m-i.%ov MHZ, \...Clg). &

1.87-2.20 (m, 6H); 2.79 (m, 2Z:: 3.0

ta)

-3.1

N

o, 4

o

B H

B

total:; 3.84 (m, 1H); 7.32 (m, 1H); 7.50 (=, 1H);

10 . 8.57 (m, 2H).

«-l3-°vr1dv1\-1-n*onv’”e capbvl 28-1-~-7.2-

lovrroliding—2—-cz

A solution of 2-methylbutylamines (113 mg; 1.3 mmol)

15 and tristhylamine (132 mg; 1.3 mmol) in metihylene

\1]

‘chloride (5 mL) was added tc a solution of
‘triphcsgens (128 mg; 0.43 mmcl} in methylens
“-chloride (S mL) . The resulting mixturs was refluxed
for 1 hour and then cdoled tc room temperature. 3- |
20 (3~-P ridyl)—l-propylméfcapﬁyl pvrrolidine-2-
carboxylate (300 mg; 1.3 mmol} in 5 mL of methyled-
:"chloride was added and the resulting mixture was
stirfed fof 1 hour and then partitioned between .
. Wwater and a 1:1.ﬁixture'of ethyl acetate and hexan
_25‘ .- The or anic phase was dried, concentr ted and

‘purifiad by column chromatcgrarny (50% ethyl



(m 2H); 3.29-3.42 (m 2H); 4.11 (br, 1H); 4.37-4.41 25 (m 1H.
59° :

WD 98/ 29117 .
Exanpl e 3 peTURSHbANGG' S

. PCT/ US97/ 2

of 3~(3-py§?§9ﬁ??quropylnercaptyl 2S- 1- _

[ (cycl ohexyl )t hi ocarbanoyl]-pyrrolidine-2- 5 car boxyl at e (7)

A m xture of cyc| ohexylisothiocyanate 120 ~ 0.9 mol ),
34(3-pyridyI)-laﬁ?%B?Tné?%§$?§f €9r?BF?ﬁ?ngg° g (55%)_ ey $&Ryl ate (200 ny;
0.9 mmol ) and triethylaging _10 90 _ng, 0.9 mmol) in 20 nL of nethylene
chl ori de was °°mpg?h€1?bs%*??ﬂbenix?ﬁreTﬁﬁsesFPrﬁédaﬂopli'houﬁﬁand

then partitioned between water _and a'lﬁl m xt ure of ethyl acetate
and hexane. The WRah?@0MEZe GBSL:) ¢ d 'H ¥MRedCDEdneeROPaMEd) and purifi ed
by colum 15 chromat ogr aphy (50% et hyl acet ate/ hexane) to obtain

160 ng (47% of 9h@9t%n%%uz@'o§*Ekahpl@‘é-??,(mabﬂa); 1.27 (i), 1Hjerr] H NMVR
(CDO[err], 300 MHZ): [err] 1.16-1.40 (m 6H); 1.50-1.71 (m 4H);
1.95-2.08 pm 7H}+36-%059. 18, (2H); 1.72 (sh) 253,03 -Cf-22RB; (3,4Gu3.:60 (m
2H); 4.95-4.98 (d, 1H); 5.26-5.29 (d, 1H); 7.17-7.25 (m 1H).
EXANMPLE 4 2.70-2.75 (m, 2H); 2.92-3.54 [, 8E); 4.45-4.a7 {m,

1H); 7.21-7.29 (m, 1H); 7.53-7.55 (dd, 1H); 3.46-
8.48 (s, 2H).
10

nla

Synthesis of 3-13-Pyridyl)-l-nronyl 28~1-((1',1'-

(2)

- Reaction of 3-(3-pyridyl)-l-prszvimercaptvl
~,pyrrolidine-z-carboXYlate.with the isocyanate
_.generated from tert—amYIamine and triphosgené, as
2n described for Exémple 1, provided the compound of
Example 2 (2, Table 1) in 62% yield, 'H NMR (CDCl,,
.300 MHZ): & 0.33-(t, 3H); 1.27 (s, 6H); 1.64-1.71
(m, 2H); 1.91-2.02 (m, 7H); 2.68-2.71 (t, 2H); 2.85
(m, Zﬁ); 3.29-3.42 (m,.ZH); 4.11 (br, 1&): 4.37-4.41
25 (m, 1H}. | |
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Synt hesi s of 3- Phenylpropyl

(25)-1-(1-

2-pyrrolidinecarbot hi oate(17)

WO 98/ 291 X0 98129117
The conpound was prepared in accordance with

t he above exanpl

es and

25

cyclohexylcarbanDyI)

60
PCT/ UBGT/US3DZ4970
the procedures used in

yi el ded an optrcally pure conpound as a

stick white solid, V\,ithache%ﬂﬁ@_lg_hf_g_{_rmla of
CerrJ]Herr]Nerr]dJerr]Sa 5 nol ecul ar wei ght of 375. 56, [err]H NVR
(ChC[err], 300 MH2): : [err] 1.10-1.19 (m4H); 1.30-1.38 (m3H);

S 1.61-1.71 (m2H); 1.84-2.03 (m6H); 2.65 (t,2H,J:7.75); 2.87
(t,2H, J=7.57); 3323339 ,6M Ly, 8} D0~£ Phwd iy, 3-63-3.67
(m1H); 4.18 (d, : . 4. L I11-7.29
(m5H). ThinlL yer Tahexyl) OHE aphy_ greLdedﬂaaLesult of R[err] =
0.43 (50% EXAVPLE
5 15 ynt h

2- pyrrol
accordance with

yi el ded an opti cHih y pur

esi
neca

,1P¢gneé?yl (2S) - N-(cycl ohexyl car banoyl ) -

The conpound was prepared in’

20

1E gr ﬂj:-laN(l\)/]lc? (C[&a)ar%é& er, r l\j erd %ﬁr 5+§,v]_}{gfecul a.r:,_

1.61-1.72 (anFD L 93-

t he procedures used for the above exanples and
e conmpound as a clear oi

wth a nol ecul ar
. h ht ot 360. 63,
235" %
m,:_zls@»aa 10

532 (:133;:(\1rn cﬁpl’) l-prop»_.ztea.".}:a tt'%.

(t,2H J=7.0); 3.9%
2-carboxylate (200 mg; 0.9 mmcl) and tristhylamine
10 (90 mg; 0.9 mﬁol) in 20 mL ¢ZI methylene chloride was
the resulting mlxture was stirred for I Ticur and
then partitioned between water and a 1:I mixture of
. ethyl acetate and hexane. The organic ghase was
dried, concent&ated and pur;::eﬂ by column
15 chroma ography (50% ethyl ac::;:e/nexana <2 obtain
160 mg (47%) of the compound oI Example 3 {7, Table
. I), ‘H NMR (CDCl, 300 MHZ): 5 1.16-1.42 (m, 6H);
“;1.50-1.71 (m, 4H): 1ﬂ95-2.08 (m, 7ﬁ); 2.70-2.75 (%,
- 2H); 3.03 (m, 2H);_3540-3.60 {m, 24); 4.95-4.98 (d,
20 1H); 5.26-5.29 (d, 1H); 7.17-7.25 (m, 5.
| | EXAMPLE 4
: l :i:sgﬁtnggig_gﬁ_gzghenvloronvr 125y =1-(1~
25 cydlohexyle: -



(m1H: 3.44-3.45 (m1H: 3.64-3.67 (m1H: 4.17 25 (bd, 1H, J=7. 94);

4:55 (bd, 1H,J=8.37); 7.20-7.31 (m5H  Thin Layer Chrnoatography

yi el ded awe9ste117 ~ 61 PCTNOSYASHAD 117 -
PCT/ US97/ 24070 of Rlerr] = 0.18 (50% Hexane: ETCAC) .

EXAMPLE 6 Synt hesis of 3-(2,3,5-Trinethyl phenyl)propyl 1-(1- 5 -
adamant yl car banoyl ) - Zys/ reapaindosadphepdaeed 1) accordance widle conpound
was prepared in accordance with t he above exanpl es and yi el ded an

~optically pure the procsipoesdised aimotive | assvei éxampbes andiecul ar fornul a
of Jerr]Herr]Nerr](err]S, nolecular weight of 468.66, [err]H NVR 10
(CDC[err], 300 Médded can]odtbfalby Ppre lctimcdinsdShl; alsBP=k white 1.90

(m2H); 2.01 (s,6H); 2.15-2.20 (m4H); 2.10 (s,3H); 2.15 (s, 3H);
2.19 (s,3H); 2.6%1lid, witfta2thadwbcsb) fofmaDz (6F 1¢).H,.8.4%,(m 1H); 4. 15
(s,1H); 4.52 (m1H,; 7.01 (d,2H, J=10.48). Thin 15 Layer

Chr onat ography yheléled: ar resigtc b RB®Br$67 & 8RR {CDCL,, (89%Hz, - _

Et OAc/ hexane) . ' EXAMPLE 7 Synt hesi s
of 3-(2,3,5-Tri npthylphenyd) paopyl ; 11.3061.38 (m,3H); 1.61-1.71

(cycl ohexyl car banoyl ) - 2- pyrrol i di necar bot hi oate (20) The
conmpound was prepay28) } n1agg¢e2daBceny6Hh; 2.83 (t,2HeIpnousfurgsgysed in

t he above exanpl es and yi el ded an optically pure conpound as a

col orl ess (t, BE) s#Pt B7p; nBl 8BuBaBof Qmpbka; 08.46-3.50 (m, 1K) ;

Clerr]Herr]Nerr]Jerr]S-0.75 Herr] O a
3.63-3.87 (m,1H); 4.18 (d,2E,J=7.85); 4.55

10 (dd, 15,J=2.14, 6.05); 7.11-7.29 (m,5H). Thin Layer

Chromatography vielded a resuit of R. = 0.43 (50%

ETOAc/XZexane) .
AMDI.T =
15 ynthagi £ Ph - 1 ) =N~y axyl » -
2=pyrrol idjnggg*bg:bjgatg {12)

The compound was p_repare_;.‘ in accocrdance with
the procedures used for the azbove examples and
yielded an optiCally'pure com;purid as a clear oil

20 with a moleculai' fo'muia.of C:;Hngzozs; molecular
weight of 360.63, H NMR (CDCl,, 300 MHZ): 3 1.06-
1.38 (m,7H); 1.61-1.72 (m,2K); 1.93-2.13 (m,4H):;
2.84 (t,2H,J=7.57); 3.10 (t,25,J=7.0); 3.33-3.35
:(ni, 1H) ; 3-.44-3.45 {m,1H); 3.64-3.67 (m,1H); 4-.17
25 ~(bd, 1E,J=7.94); 4.55 (bd,1H,J5=8.37); 7.20-7.31

(m,SH). Thin Layer Chrmoatography yielded & result
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25 nolecular weight of 430.13, [err]H NVR (CDO [err], 300 MiZ): -
[err] 1.06-1.19 (m3H); 1.22-1.43 (m2H); 1.53-1.55 °

62 WWO8B29117 7 : PRTS9B47@4070
(mlm 1711'M-Unm$ 1.75-1.80 (m2H); 1.81- 1.85 (m 3H);
1.96-2.03 (m2H); 2.10 (s,3H); 2.15 (s, 3H) 2.20 (s,3H); 2.63
(t,2H, J=7.98); 2060R¢t=AH18 (503 HexarsgEICAQY. 3.40-3.43 (m 1H):

'3.61-3.69 (m1H; 5 4.19 (d, 1H,J=8.22); 4.56 (d,1H); 6.95

(d, 2H,J 12.05). Thin Layer Chronatography yielded a : result of
Rlerr] = 0.47 (80% Et QAc/ hexane). _ EXAMPLE 8
10 Synt hesis of 3-(3-Fluoropheny| )G$RMBAZ (2S) - 1-

(Cycl ophexyl car banoyl ) - 2-pyrrolinecar bot hi oat e (21) The
conpound was pregandHs : 42 & eShyloheny Lsed in the
above exanpl es an ylelded an optlcally pure conpound as a white
solid withS 15adamrs LBCE hest2frey | SF, a

nmol ecul ar wei ght of 392 56, [err]H NI\/R(CDCI[err] 300 MHZ) : Jerr]
1.07-1.43 (m GHe cbm@éumdma(srrpzepa 32..2a690¢dandei) wifh67 :
(t,2H,J=7.46);. 2.85 (t,2H,J=7.46); 3.35-3.37 (m1H; 3.46-3.48
(m1H); 3.65-3. 6khemabidve 4xeoclee and yidsleed=-2Zn8dptidalbby(dutsl, J=7. 90);
6.84-6.95 (m 3H); 7.21-7.24 (m1H). Thin Layer Chromatography

yi el ded aomgsuind @fs R epdpriess10il29isEt @rmbhesnhay. formulz
EXAMPLE 9 :

0f C.3HN.0,S, molecular weight of 468.66, *HE NMR

10 (CDC1,, 300 MHZ): & 1.50 (s,3E); 1.67 (bs,SH); 1.82-
1.90 (m,2H); 2.01 (s,68); 2.15-2.20 (m,4H); 2.10
(s,3H); 2.15 (s,3H); 2.19 (s,3H}; 2.63
(t,2H,J=6.66); 3.30 (m,1H); 3.42 (m,1H); 4.15
(s,1H); 4.52 (m 1H); 7.01 -(c,2%,J=10.48). Thin

15 . ‘Layer Chromatography vielded a result of R. = 0.82

(80% EtOAc/hexane).

MDT.E 7
hesis of 3=(2.3,5-Trimeth-;1 1 1~
~n (cvclohexvlcarbamovl)-2-pvrrolidinaecarbothicate (20)

The compound was preparsd in accordance with
the pfocédurés used in the abov’e examples and
yielded an optlcally pure ccmpound as a colorless
oil w:.th a molecular formulz o C.,H,sN,o. 0 75 H,0, =

25 molecular weight of 430.13, i NMR (CDCl,, 300 MEHZ):

5 1.06-1.19 (m,3H); 1.22-1.43 {(m,2H); 1.53-1.55
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25 - Synthesis of 3-(2-Fluorophenyl)propyl (2S)-1-(1-
adanantylcarbangél) 2-pyrrolidinecarbothioate (22)

63 . PETUSORZAPTR 4070
The conpound was prepared in accordance W th "the procedures used in

EQFO?ngg exanplgibf?p“ﬂ%h a nD hﬁ ?brgglgcgng ? SHgonROUhq ﬁglgcular
(bs s ; 444(?2%&[?5) b I 46581 L5114y 0200 W15 (S<8§>6H;[ T5 55 (m1h):
407 ﬁnﬂ% 7 ofss 38F 812, M 5m 4 g60 ke 0e, I ﬁgﬂ‘aig?-gfem(ewa b4 aphy
o S LR o o
go%pound aés pregn¥é (éhgécé=édg%£é &k?ﬂ ?:s'(% é Sprocedures used in the

above exanples and .. Ide tical]l ure conpound as a white
solid t‘ﬁ é“mﬁré%u?ﬂé 8¥ fer'r¥ CRgtRgraE yaar‘-elded 2 wei ght

of 392.56, [err]H NVR e 1.23-- - 1.32 .
(m3H; 1. PNy 115 °Fhrs |(-l5’ %[T4d14873 m-v-{-}“‘lx”‘-@ 93209 (cm 6H);
2.15-2.23 (m1H); 2.73 (t,2H); . 2.94 (t,2H); 3.42-3.51 (m1H);

3.54-3.61 (m 1H); 3.61-3.74 (m1H); 4.24 (d,1H); 4.56 (d,1H); 6.91-

7.03 (m2H); 7.15-7.24 (m2H). Thin - Chr omat ogr aphy vyi el ded a
result of Rferr] = 0.65. ' hﬁé&EL-:% :

10 Synthesis of 3-{3-Fluorcrchern ilorasoyl (2S)-=1-

The compcund was prepared in accordance with

the procedures used in the zZcve examples an yielded
an opticaily pure compound z2s a white solid with a-
15 molecular formula_of C,,H:;N-C.57, a molecular weight
df 392.56, *H NMR (CDCl,, 307 M=Z): & 1.07-1.43
(m,6H); 1.63-1.73 (m,2H); 1.37-2.09 (cm,7H); 2.67
(£,2,0=7.46); 2.85 (£,2H,37.48); 3.35-3.37 (m,1H);
- 3.46-3.48 (m,1H); 3.65-3.67 (m,1H); 4.19
200 . (d,1H,J=7.84); 4.55 (d,1H,J=7.90); 6.84~6.95 (m,3H);
7,21-7.24 (m,1H) . -Thin Layer Chromatography yielded

a result of R, = 0.19 (20% EtOAc/hexane).

aAMPTS O

25 . " Synthesis of 3-(2—Fluorbohen7?icrecvl_175)—1-11:

te (22)
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Synt hesi s of 3-(4-Methyl phenyl) propyl (2S)-1-

(cycl ohexywoasRuadyl ) - 2- pyrrol i di necar bot hi oate (24) ' PCTI/USY7RI00
Compound was prepared in accordance with 5 t he procedures used in the
above exanpl es and yi el ded an optically pure conpound as a white
solid w t h aThel eompbacnfiowas| prefpafedr fin aQM%QdEhGACWLeh

nol ecul ar wei ght of 410.60, [err]H NWR (CDCl [err], 300 WVHZ): [err]
1.01-1. 21 (m 3Hthelp20ckdadesmaiyi; ih. ﬁhelaﬁavaleam le® 3k 1.75-2.13
(cm8H); 2.30 (s,3H); 2.63 (t,2H); 2.84 (t, mﬂ 3.61 (q,1H);
3.65-3.69 (m 1Hyieddéa an opticallySplmelbbmpéudl @¢ AH:E014r38s6d. 1H);
7.05-7.25 (m4H). Thin Layer Chronatography yi el ded a result

of Rlerr] = 0.84i086%ht @Amblecaday. fothula of C..H,,N.0.SF,

EXAMPLE 12 Synt hesi s of 3-(4- N@thylphenyr)propyl (28) 1-(1-
adanantyl@arbanmbubcglgyrm@huﬁrneeamhqtMMqate &ﬁ§)(cpc_3, 300 My The
conmpound was prepared in accordance with 20 t he procedures used in the
above exanples gnd.ss (bs,SH)el dedoansQptGabl. ¥ipPune, %ﬁrrpognasa§ fg

col orl ess oil with a nolecular fornmula of [err] 0.1 Et OAc,
a nol ecul ar wei ghis, 88)45Q2..426, (henwh K BVBo( ¢RChEenr b, 30 (t 2 )3030@52

[err] 1.54 (s,5H); 1.66 (bs,6H); 1.85 (qg,1H); 25 ?

(s,4H); 2.63 (t, (&2 8650t(aHhh), 4.25 (m,2Z}; 4.67 (m,l:), 7.05

(m,2H); 7.18 (m,2H). Thin Layer Chromatography

10 yleldnd a result of R, = 0.70 (Z:tORc).

PTL,E 10
Synthesis of 3-(2-Fluorophenvllicrooyvl (2S)-1-

leyclohexvlcarbamovl) =2-pvrrolidinacarbothi oate (23)

15 - The compound was prepared in accordance with

" the procedures used in the abcve examplés and
,yielded_an.opticallyIpure compcun“ as a white solid .
nlw1th a molecular formula of C,.E.;N.0.5F, a mclecular .
weight of 392.55, 'H NMR (CDC1,, 300 MHZ): & 1.23-
20. 1.32 Aﬁ;3H); 1.41-1.49 (m,3H); 1.74-1.82 (m,2H);
©-1.93~- 2 0% (cm,6d), 2.15-2.23 (m,1H); 2.73 (t, 2H),
- 2.94 (t,2H); 3.42-3.51 (m,1H); 3.54-3.61 (m,1H):
3.61-3.74 (m,1H); 4.24 (d,1H); 4.56 (d,1H); 6.91-
7.03 (m,2H); 7.15-7.24 (m,2H). Thin Layer

25 Chromatography vielded a result cf R, = 0.55.
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7.03-7.14 wa9¥P117 Thin Layer Chromatography yi el ded PCHUSIT24G00
Rlerr] = 0.68 (80% Et QAc/ hexane). _ - EXAMPLE 13
5 Synt hesi s of 3-(4-Methyl phenyl) pyropyl (2S)-1-(tert- :

but yl car banoyl ) - 2- pyrrol i di necar bot hi EM%@%L The conpound was
prepared in occordance with ~ the procedures used in the above .

exanpl es and S;mth%ﬁ fjﬁdﬁﬁ 80 ( 9Pk Fgl{.;h MbEHF,-E)%ng@UHQZQS a-colorless 10
oil with a nolecUrar tormula o err[-0. err[Q a ol ecul ar o
wei ght of 367.94, .1 &1 LhEL VR (OMh ¢ Viig 2 ; (%.45 :
(s,9H); 1.82-1.9 m ZH), 1.95-2. 18 : : S, T 2.76°(t, 2H);
2.89 (t,2H); 3.41-3.4 ' B bl pep8raad?Sn( Debdraabead Wihsy 1H 4. 61
(d,1H); 15 7. 09-???2%%2&&. Thi ﬁ Egyer Chrnomat' ograa?)ghc)%yi(le ded
aresult of Rer = 20% ELQAcihexgpeax

EXAMPLE 145 H‘es’;?%?ﬁggf%ggf 302 Chlor ophenyl Faromn®S88% 1. 20

cycl ohexyl car baggxglggap\éaf BEkgEQQQ?fWB?E@ %tv.%c(.l%t@% as a white s

.
Compound was prepared In accordance e procedures ou‘:sg'glg in the

above exanples. alifin o motethipdedeRRulpl GFakl ik MIRSCETRERH0RE, ' ! ght

f oam wi t h™a nol ecu or mu rry,a nol ecul ar wei ght

2 61-1, 78" (n o) FTULER elghk, #4180, L CEinek- RepcL,, 300 shef’ (M 71

5 1.01-1.21 (m,3H); 1.30-1.44 (m,2H); 1.61-1.69

ginarcarbo

10 (m,2H) ; 1.75-2.13 (cm,8H); 2.30 (s,3H); 2.63 (t,2H);
2.84 (t,2H); 3.61 (g, 1H); 3.55-3.69 ‘(m,1H); 3.72-
3.76 (m,1H); 4.21 (d,1H); 4.59 (d,1H); 7.05-7.25
(m,4H) . Thin Layer Chromatographig yieldéd a result
of R; = 0.84 (80% EtOAc/hexane).
15
lEKBEDLE 12

. Svnthesis of 3-(4-Methvlphenviloroovl (28)-1-(1-

g (25)

The compound was prépared in accordance with
"0 .- . the procedures used in ﬁhe acove examples and
yielded an optically'puﬁe cqmpound_as a colorless
oil with a molecular formula of C,gHyN,0.5-0.10
EtOAc, a molecular weight of 450.46, 'H NMR (CDCl,,
1300 MHZ): & 1.54 (s,S5H); 1.66 (bs,6H); 1.85 (q, 1H);
25  -2.03 (s,8H); 2.09 (s,4H); 2.63 (t,2H); 2.86 (t,2H);

3.33 (q,1H); 3.35 (m,1H); 4.08 (s,1H); 4.52 (d,1H):
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.87 (t,2H); 3.05 (qg,2H); 3.42 (q,1H); 3.57 (m 1H); 3.61-3.67 _
m1H); 4.WO82A) ; 4.64 (d,1H); 7.20- 7.31 (m 3H) PCTIIE’GHW‘EB
m 1H). Thin Layer Chr omat ography yielded a result of Rerr] 0.78
(Et CAc) . EXAMPLE 15 Synt hesi s
f  3-(3, 5- Di met WoBptied )(pw 8By} |- (THim Layer Chromatcgraphy yielded :
[[(1S)-1-1-naphthyl)ethyl]-carbanmoyl]-2- 10 ‘pyrrolidinecarbot hi oate
(28) a ressldomfoBad=wBsoPr épARcBtOACdbesrdance with t he
procedures used in the above exanpl es and yi el ded an optically pure
conmpound as a col orl ess oil with a nolecular fornmula of (Jerr]0.75
Herr]O 15 0.60 Et QAc, a nol ecul ar weight of 573.04, [err]H NWR
(CDCl[err], 400 WHZ): [err] 1.65 (d, EXIMHELZA)I 1.83-1.96 - (m2H);
1.99-2.07 (m3H); 2. 60 (t, 2H J 7. 51) 2.85 (t, 2H, J 7.27) ;. 29-3. 68
(m2H); 3.93 (s, Bhthstis { s ohem vl ~J : .
5.78-5.79. (m I H; 20 629632(m3|—|) 740776(m4H) 7.81
(d, 1H, J 6. 90); ae-Rael] . B Lok ditske. (P9). Thin Layer .
Chr omat ogr aphy y| el ded a result of R[err] = 0.09 (50%
Et OAc/ hexane) . 25 The compound was prepared in Wd& wit
Synt hesi s of 3, 3-Di phenyl proyl (295)-1-[(1,1,3, 3-
the c:ecedures used in the abocvs examrlss an

- yielded an optically pure compound as a colorless
10 0il with a molecular formula 93 C.HyN.3.5-0.3 H,0, a
molecular weight of 367.94, ‘5 MMR (CSZl,, 300 MEZ):

5 1.43 (s,9E); 1.82-1.91 (m,2%;; 1.9

(91

38}
jot

.18 (m, 48);
- 2.31 Is,3H); 2.76 (t,2H); 2.89 (t,2H); 3.41-3.43

‘(m,1H); 3.46-3.49 (m,1H); 4.24 {os,1H;; 4.61 (d,1H):

© 15 -~ 7.09-7.12 (m,4H). Thin Layer Chromatcgraphy yvielded

"a result of R = 0.50 (509= EtOAc/hexarns; .

29
The Comp_ound_"was prepared in acccrdance with
“the p_rocedufes used i__n the above examples and
_ yj_gided an optically pure. compound. as a light_foam'
w_it:h_ a molecular formula of Cz;I_-E::.N:dZSCL, a molgcula-
25 . weight of 408.99, ‘H MMR (CDCl,, 400 MEZ): & 1.05-

'1.42 {m,7H); 1.61-1.78 (m,3H); 1.83-2.17 (m,5H);
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t et ranet hyl butyl) carbanoyl - 2- pyrrolldlnecarbothioate 29)
The conpouh‘f??@lfﬁ epared in accordance with the pro®@EAFOI2PIRY in
t he above exanpl es and 5 yi el ded an optlcally pure conpound.as a

E?Egé!eizlecular gﬁf gg)SongECQFZ?P}Qr Nﬁg %SCEPS % gZodm,iH) VHZ) :
80 (d Sk Se1a 3 f?-?”g o ?%Jﬁ%&lgo) o8 Gt 1 g 30
(W 1H; 400 (¢, THE3-Hmagf0 74 35)6(2 58y 818 " Hhins raany 1y 32106 7. 02):

7.10-7. 27 10 Ch t |d d |t of
Rorr] = 0 45 T%hroma@eéaemgﬁﬁiﬁsﬁefrgggt-?gfa““% viehdgg a result o

EXAMPLE 17 nt hesi s of 3-Cycl ohexyl propyl (28)-1-[(2,6-
diisopropyﬁphenyﬂf&&% énnyl 2- 20 - pyrrolidinecarbothioate (31)

The conpound was prepared in accordance with t he procedures used in
t he above exanpl es and yi el ded an optically pure conpound as a
white solid with a nol ecul ar f | a. of. Cl[err]S, a nmolecular 25
wei ght of 458.58, [err]H NMR (CDC [ er: ' ) [err] 0.76- 0.91
(m2H); 1.15-1.43 (T];E.g_lli) olf'" %9 lj3 %10(1%‘-% vehenyliovrooyl (2S)-1-

71} =D

10 Wbﬂm&a (28)
The Compound was prepared in accordance Qith
the procedures used in the akove examples and
: yielded an optically pure cc‘pé und as a2 coleorless
| oil with a molecular formula i C.;HN,0;5-0.75 H,0-~
15 0.60. EtOAc, a molecular weight of 573.04, *H NMR
(CbCcl,, 400 MHZ): & 1.65 (d,3H,J=6.76); 1.83-1.96
(m,2H); 1.99-2.07 (m;BH); 2.60 (t,2H,J=7.51); 2.85
(t,ZH,J=7.é7), 3. 29 3.68 (m,2E); 3.73 (s,6H)}; 4.56
" (d,1H,36.10); 4.76 (d,1H,J=7.51); 5.78-5.79 (m, 1H);
20 "-6.29-6.32 (m,3H); 7.40-7.76 (m,4H); 7.81
{d,1H,J=6.90); 7.83 (d,1H,J=7.33); 8.17 .
.(d, 1H,J=7.72) . Thin Layer Chromatography yielded a

 result of R; = 0.09 (50% EtOAc/hexane).

25
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1.63-1.82 (m5H); 2.09-2.36 (m4H); 2.83 (t,2H);" 3.24 (t,2H)
3.51-3.79 (wWa98291ty. 67-4.71 (m 1H) 7.15-7.20 (m 2H); 7cHuserRI070
(m1H. Thin Layer - Chr omat ogr aphy yielded a result of Rlerr] = 0.72
(50% 5 EtOAc/hexane) EXAMPLE 18

Synt hesi s of 3-

(hexyl car banoyl ) - T frnecarpotT 2) 10 The conpound
was prepared in danGe Wat. fa 9 procedures used in the above
exanpl es and |3 phre conpound as a col orl ess

il wth | | nol |
Skl ght of 433, 51 Ler T8 RORPSLRY F’5 | FrdngRefi 86’ Ackgaance ayigho. 76-0 01
(2mosH)2 3% % ?n 411I-|)4 %t‘%%%@e’dureggtlﬁe%n §h§4=r§n]2r§g‘é§1%g§3a#§2(ﬁnmza)H)
4,.67-4.71 31 Th
E?%gr/ﬁhroﬁ%gogréﬁhghégéﬁgego lF@iUVt eng???:;zﬁgfgglg tgr%%gé?Synthe o
c/ hexane - si's
of 3, 3-Di phenyl pPady WiEEsi To[l(eful}ar ,.ormu-ad metsbaafistiA 923 -

carbemy 2Dy ) et or sof T, . tcoca,MEogg O™
MHZ): & 0.88 t,ZH,q=6.57);.1.02'(3,95); 1.41 |
(s,3H); 1.42 (s,3H); 1.81 (d, 1H, J=14.90); 1.65
10 (d,1H, J=14.90); 2.04-2.07 (m,13); 2.29

(q,2H,J=7.83); 2.77 (t,2H,J3=6.97); 3.29-3.30 (m,1H);
3.40-3.42 (m,1H); 4.00 (t,1H,J=7.83); 4.32 (s,1H);

'4.53 (dd, 1H,J=1.96,7.92); 7.16-7.27 (m,10H). Thin

tnayer Chfomatdgraphy yielded z result of Rf'=-0.43

15 (50% EtOAc/hexane) .

20 pyrrolidinecarhothioate (31)
The compound waé'prepa:ed.in accordance with
the procédﬁreé used in the above examples and
yielded an optically.purg_com“ound asla white solid
with a molecular fbrmula of Ps :..N.0,S, a molecular
25 weight of 458.58, H MMR (CDCl,, 400 MHZ): & 0.76~

.0 91 (m,ZH), 1.15-1. 43 (m,lBK), 1.59-1.81 (m,ZH);
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t he procedures used in the above exanples and yi el ded an optically
pure conpoUM@98/291d7white solid with a nol ecul ar f or nulBECETUS2}24070]
nmol ecul ar wei ght of 504.33, [err]H NVR (CDCl [err], 400 MHZ): [err]
2.05- " 5 2.19 (m4H); 2.30 (q,2H,J=8.06); 2.78 .

(td, 2H,J=2.89,7. 1063-3.88 (m,3H) J=2.69-2336643,%8B); 2.83 (tpRAH}; 3.77
(2,3H); 3.80 (s,3H); 3.99 (t,1H,J=7.76); 4.65 (dd, 1H, J=2.08, 8. 12;
6. 43- 6. 45 3.2 2E) 2HY:13.3128. 76 10HRH) 8. 0567cd41FLI4A,88). Thin 10
Layer Chromatography yielded a result of Rerr] = 0.63 (Et CAC) .
EXAMPLE 20 15 7.1Syfit.Bési(m,2K) 3- 71326-Di Bt kmxpHeny| Th26) Liver

[[(1S, 2R - 2- phenyl - cycl opropyl ] car banoyl - 2- pyrrolidi necarbot hi oate
(34) ChEbmatonpaphd wheldedpar eesnlacodr daneed W2 h(3dw
procedures used in the above exanples and yiel ded an 20 optically
active conmound ZEOoAR/Glelkkawe)h a nol ecul ar formula of CJerr]-0.4
Herr]O a nolecular wei ght of 475.82, [err]H NWR (CDC [err], 300
MHZ): [err] 0.86-0.88 (m1H); 1.12-1.21 (m2H); 1.82-1.92 (m 2H);
1.94-2.02 (m2H); 2.05-2.12 (m2H); 2.60 (t,2H J=7.86); 2.84 25
(dt,2H,J=7.04); 3.33-3.35 (m1H); 3.4@E3MR.a(m2H) ; 3.75 (s, 6H);
4.58 (d, 1H, J=6. 35); 4 97 (bs 1H); 6.28-

70 ) 7

10 The compound.waé prepars< in accofdance with
the procedures used in the atcve examples an
vielded an on*lcally pure coRrc nd as a ceolorless
0il with a molecular formula c£ C,,H;N,0,S-0.05 H.O, a
molecular weight of 483.51, -X NMR( CDCl1l,, 400 MHZ):
15 5 0.76-0.91 (m,2H); 1.15-1.43 {m, 18H); 1.59-1.61
(m,2H); 1.63-1.82 (m,SH); 2. 59 .36 (m,4H); 2.83
(t,2H) ; 3.24 (t,2H); 3.51—3.7; (m, 2H) ; 4.67-4.71
-mﬁ (m, 1H) ; 7.15-7.20 (m,2H); 7.26-7.31 (m,1H). Thin
‘:Layer Chromatogfaphy yielded a result of R, = 0.35

~0 "~ (50% EtOAc/hexane).

25 (33)

" The fompound was prepars¢ in accordance with
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6.32 (m2H); 7.12-7.25 (m6H). Thin Layer Chr omat ogr aphy vyi el ded a
resul t of wi swrmjt= 0. 65 (90% Et OAc/ hexane) . 5 PCT/US97/24070

- EXAMPLE 21 Synt hesi s of 3-Phenyl propyl (2S)-1- [(2 4- -
Di met hoxyphenyl ) car banoyl ] - 2- pyrrol i necar bot hi oat e - (35)

The conpound ﬁégrepar egmws %&Q&F%ﬂcﬁﬁw va ?}f‘y ~1he procedures used in

t he above exanp ed an optlca acflve onpound as an
8:‘|4\£M8:[27, [errﬁ'—F %% IT%S%‘?'IE]H%&R![[J#I} I_ec%LaI WEIlh'I (m 2H);
51 A o e Ay °
(m 31 314t 1085508 ?ao""iﬁté@(@vﬁ?a gofl) -‘-—%h.“" 29t

Chr omat ogaphy yi gd?m,ip 5. 50028 5l s ;gigwgg% |

ne) E 22 Synt hesi s
of 3-Phenyl propyl

adamant yl car bamﬂ'r ﬁy?ré?f& - hQLar BorRi 6%t EE(38Y - 255¢ 3-55-3.74,

- conpound was prepared, cord e < he.procedures used-in the
above exanpl s dRd. %?, 3.39°0%7 315 $.58 (s,3m); 5MSPTOS

(t,1H,J=7.76); 4.65 (dd,1E,5=2.08,8.12 ; 6.43-6.45

(m,2H); 7.14-7.28 (m; 10H); £.05 (&, 18, ~=3.53;. Th

10 Layer Chromatography vieldecd z result I R, = 0.83
(EtOAcC) .
EXAMPLE 20
15 Svnthesis of 3-(3,5-Dimethoxohenviloraoyl (25)-1-

_-_\'D raliAdi .n : hi o (34)
| The compound was prepars in a;.cco::iance'with th
'_procedures L!;sed in the abgve examples and yielded an -
"'0' " optically active.coﬁ\pound as an oil wizh a inolecular'- -
formula of CyeH;,N;0,5-0.4 H;0, a moleculzr weight of
475.82, 'H NMR (CDCl,, 300 MEZ): & 0.8&-9.88 (m,1H);
1.12.-'1.21- (m, 2H) ;- 1.82-1.92 (m,2H); 1.94-2.02
(m, 2H) ; 2.05-2.12 (m,2E);: 2.50 (t,2H,J=7.86); 2.84
25 (dt,2H,J=7.04); 3.33-3.35 (m,1H); 3.46-3.43 (m, 1H);

'3.75. (s,6H); 4.58 (d,1H,J=6.35); 4.97 bs,1H); 6.28-

" 70
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yi el ded an optically pure conpound as.a col orl ess oil with a

mol ecul ar WO Tf Clerr], a mol ecul ar wei ght of 426e@es¢nzdoioH
NVR (CDCl [err], 300 MHZ): [err] 1.59-1.66 (m®6H); 1.83-2.14 (n114FD;
2.68 5 (t,2H,J=7.57); 2.86 (t,2H,J=7.23); 3.33-3.45 (m1H);

4.12 (d, 2HI=7. 12)%;,.32. 33,@d,/1H,.-32>7.2 8. 06)§E)7. 12Fhin Layer. 29 (m 5H).

Thin Layer Chronatography yielded a result of Rlerr] = 0.66 (50%

Et OAc/ hexane). Chromatography yielded a result orE%ANPbEGS3(90%

Synt hesi s of 3-Phenyl propyl (2S)-1-(1-

cyclohexylcarbanﬁﬁpﬁcinmymm@)ld|necarbothloate (37) The conpound
was prepared in accordance with 15 t he procedures used in the above
exanpl es and yi el ded an optically pure conpound as a sticky white
solid with a nolecular forrmula of CJerr], a nol ecul ar wei ght of
375.56, [eldr]H NVR (CDC [err], 300 MHAxaMPL= 2% [err] 1.10-1.19 (m4H);
1.30-1.38 (m3H); 1.61-1.71 20 (m2H); 1.84-2.03 (m6H); 2.65

(t,2H J=7.75); 2s¥mthesis of (I=dnidbuply]l 3By 31 3p4mIH); 3. 46-3.50

(m1H); 3. 63 3. 67 (nllkb 4.18 (d 2H, J=7. 85) 4 55
(dd, 1H,J=2. 14, 6. @ » 4 ;

yi el ded a result of R[err]
72 (35)

= 0. 43 (50% 55

The compound was preparsad in -accordance Qith
10 the procedures used in the ab ccve examplss and
.yielded an optically;aétive b;m‘ ound as an oil with
a molecular formula_of-canNghs, a molecular weight
of 428.57, *H NMR (CDCl,, 300 MHZ): & 1.85-1.90
(m, 2H) ; 2.05-2.19 (m,4H); 2.57 (t,2H,J=7.52); 2.87
15 (t,2H,J=6.61); 3.53-3.68 (m,lH); 3.72-3.75 (m,1H):
3.77 (s,3H); 3.83 (s,3H); 4.53 (dd,1H,J=2.15,8.11);
. 6.43-6.46 (m,2H); 6.80 (s,1HE}); 7.14-7.19 (m,3H):
17.24-7.28 (m,1H): 8.06 (d,1H,J=7.81). Thin Layer
Chromatography yielded a result of R, = 0.45 (50%
20 EtOAc/hexane) .

- EXAMPLE 22
Synthesis of 3-Phenvioropvl (2S)-1-(]1-
ggamga;g;ga:hgméyl)-7-ovrr01idiﬂecarbofhioafe'(36)

25 _'The_compound was prepared'in accordance with

the procedures used in the above examples and.
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Ki Test Procedure I nhibition of the peptidyl-prolyl isonerase
(rot amaseywmgedrdoyiiy of the inventive conpounds can b@CIENIN24058 by
known met hods described in the 5 literature (Harding, et al., Nature,
1989, 341: 758- 760; Holt et-al. J. Am Chem Soc., 115:9923-9938).
These val ues argjebieiingdl estigpblenpuie’ sompduadeas a colpegegsted in
Table I'l. The cis-trans isonerization of an al ani ne-proline bond in
a model substrapel Mithlf molecatanyfoihaldl afPCamRboOpsS nidroanilide, is
noni t ored spectrophotonetrically in a chynotrypsin- coupl ed assay,
whi ch rel eases patacfiheonsibhteofrepe.64, *HiMER (CDOS,,f Gom efizhhe
substrate. The inhibition of this reaction caused by the addition
of different 1§ 1, s00mcest(alsrNs 0f 83ARI DAt @R, 1kHJEt @rdigned, and the
data is analyzed as a change in first-order rate constant as a
function af |nhuglQarJaqngemgrgtagn(tpzﬁ,J-7 3yi;elzd 33he .agparnent Ki

s} o

val ues. In a plastic cuvette are “added 950 ni of ice 20

col d assay buffgr 1Q2F(dWhHEBE$12mH 4.83 10@,1M, J=2.16,8Na@));, 71Q2al of FKBP
(2.5 MMin 10 nMTris- G pH 7.5, 100 MM NaCl, 1 mMdithiothreitol),
25 L of 7.2y NRE, BRRSI NTHIA LRAer Chrﬁm@l‘ﬂdd@la)"rﬁﬂdr.h(l.lék{ af

test compound at various concentrations in dinmethyl 25 sul foxi de. The

reaction is initdaat.ad By Rhe= 0.65 (sagdztom@/ﬁéxénét of substrate
(succi nyl - Al a- Phe-Pro- - 73

10

The compound was prepared in acccrdance with

15 “the procedurés used in the above examples an
" yielded an optically pure compcund as a sticky white -
. solid with a molecular fotmula of CanxghS,_a
.--mc»‘lecular' weight of 375.56, ‘H NMR (CDCl,, 300 MHZ):
.5 1.10-1.19 (m,4H); i.30—l.38_(m,3H); 1.61-1.71_
20 . (m,2E); 1.84-2.03 (m,6H); 2.65 (t,2H,J=7.75); 2.87
(E, H,J¥7.S7); 3.33-3.39 (m, 1H): 3.46-3.50 (m, 1H) ;
3.63-3.67 (m,1H); 4.18 (d,ZH,J’=7.85); 4.55 |
(dd,iH,J=2;14,6.05);'7;11-7.29 (m, SH) . -Thin_;ﬁyer
* Chromatography yielded a result of R; =,0.43.150%

- 25 "EtOAc/hexane) . .
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Phe-para-nitroanilide, 5 ng/nm. in 2.35 MMLid in o trlfluoroethanol)

The agﬁgggggﬁﬁrgt 390 nmversus tine is noni t or ed, éf %@hﬁwwonds

usi ng ophotoneter 5 and the rate constants’ erm ned
fromthe absorbance versus tine data fil es. The dat a

for these experinents for - %i nggrﬁisgéazige conpounds are presented in
Table |11 under the col The neur ot rophic _
‘effects of the cqonpo present. i.nventi on can be
denonstrated in ik gi%18Q|P§|§PebP8P§d &Ipéf gﬁlﬁiﬂﬂ?“@ﬁGV|tro

descri bed bel ow. C Dorsal Root Gangllon

Cul tures andrﬂE&PPFG)CGF§F8%FN of the in7e %53 d$aifgii a wer e

.di ssected from chi ck enbryos . of, ten da gestatlon Whol e ganglion
expl ants weP& @HFPHP&&doPVtﬁPﬁwPa§@FhﬁEPr°g§F*y n fge 12 wel |l plates
with Liebovitz L15 plus _high glucose medi a supplenented wth 2 mM
gl ut alfi ne aRdtegRtNEey|(Harding, @f plser dAtusitd AEP cotilaimB8mg 10 [err]M
cytosine [err]-D ar abi nof uranosi de. (Ara C)_at 37[err]C in an

envi ronment 760; Holtc@w &lni ng FR-CHAET] SoFmenth b I ARZITARIS N .ater, the 25
DRGs were treated with various |nnunoph|I|n | i gands. o Forty- ei ght

hours after Thesg Medatafe@se hEajdRg i&F apparent Ki's and are:

74 _
presented in Table II. The cis-trans isomerization

of an alanina—p"oliné bohd in a model substrate, N-
'10. succinyl-Ala-Ala-Pro- Phe-p—n; roanilide, is
monito red spectrophotometrically in a chymotrypsin-
coupled assay, which releases para—nitroanilide from
the trans form of the substrate. The inhibirion of
this reaction czused by the addition of.different
15 concentrations of inhibitor is determined, and the
data is analyzed as a change in first-order rate
constant as a function of inhibitor.concentration ﬁo
yleld the apparent Ki values. |
In a plastic cuvette are added 950 mL of ice
20 - cold assay buffer (25 mM HEP?S, pH 7.8, 100 mM
" 'NaCl), 10 mL of FKBP (2.5 mM in 10 mM Tris-Cl pH.
7.5, 100.mM NacCl, 1 mM dlthlothreltql), 25 mL of
. “cHymotrypsin (50 mg/ml in 1 mM HCL) and 10 mil of
. test cbméound at yaribus concentrations in dimethyl
25 sulfoxide. 'The reaction is initiated by the

‘addition of 5 mL of sﬁbstrate (succinyl-Ala-?he-Prc-
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were visualized under phase contrast or Hof fman Mbdul ati on contrast
with a Zeiypgogzoigyert inverted : m cr oscope. Phot om cr pgtaibaehe t he -
explants were made,” and neurite outgrowh was quantitated. 5
Neurites |onger than the DRG di aneter were counted as positive, with
total nunber ofpHesatsesitroanilddant iSt abédipeén 238 pMpELCIEDLA
condition. Three to four DRGs are cultured per well, and ‘each

treat mnent was pgfiffdeddthatedl)i.cate. 10 The data for these
experinments for representative conpounds are presented in Table |
under the colum "EBf&S rgbsorbance at 390 nm versus time is

75 '

monitcred for 90 seconds usiny a spectrophotcmetasr
5 and the rate constants are dezermined from the
absorbance versus time data Iiies.

or

rh

The data for these experixents
repressntative compounds are srasented in Tzble II
under the column "Ki".:

10 . The neurotrophic effects cf the compounds of
the present invention can be demonstrated in
cellular biological experimernts in vitro, as

descrived below.

15 L ick Dorsal Root Gan l;
t ri ou W,

Dorsal root gangli; werse issected from chick
mémbryos of ten day gestation. Whole ganglion
‘explants were cultured on'thin layer Matrigel-coate<

20 12 Well-plaﬁes with Liebovitz L15 plus high glucose
media supplemented.ﬁith 2 mM.glutamine and 10% fets-
calf serum, and also containing 10 pM cytosine 8-D
érabiﬁpfuranoside_(Ar; C) at 37°C in an environment
tcontaining 5? co;. Twenty-fcur_hours.later, the
25 DRGs-were treated with'various immunophilin ligands.

‘Forty-sight hours after drug treatment, the ganglia
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TABLE | | (a) _ in Vitro Test Results Ex:. No.
Ki, oM woomnsly . .3 s 10 PCT/ESYIRA070"
+ 7 ++ 8 +++ 9
I§+ _10 were v;igalized uﬁggrlghase égntrast or Hefiman . 1Z+
I§+ 15 Modulation contrigé+w29h-a Ze%gs Axiovert invertgg ++
* 21 X * - - + 23
* 24 microscope. Phgto&?croggéérs CI the explants yere 26
*
. 30 231 made, and neurlfe outgrQWt28~§§ cLant%%aued
LQPLE 11 (by ﬁﬁdé???er than the2¥kEr8=l§i.-§e%%E%Scoup;$g =
3 +4 ++ 45 5
et g @as n051;1ve, with ;gtal numces of neurites e+
8 - . t+++ 50 10
N 11 ~ Quan Elt ated per eggg experimgptal condition. Threg,,
76 'to fcur DRGs are cultur ed cer well, and each
treatment was nertormed in cduslicate.
10 The data for these experiments for

reprasentative compounds ars presented in Table II

under the column "EDgo"
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13 ++++
++++ w0 6829117

In Vitro Test Results
5281 10 19

665 21

347 23 )

605 o5 Ex. No.
739 27

8094°20 529 1

10, 000 322

10, 000 343

10, 000 34

601 38 5

31 30 1490 6

722 42 1

3735 44 8

pot enci es of conmPounds are ranked
++++ denotes Ki 10 or

++ denot ed3Ki
nM * denotes Ki lér
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20 16
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.40
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50 . 10
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ED50 of > 500nM *++
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MPTP Mbdel of Parkinson's D sease The r-emar kabl e neur ot rophic
and enerative effects of the present inventive
conpounds ggﬁgggﬁﬁgrther denonstrated in an animal 5 mode P CEfUSI7/24070
‘neur odegenerative di sease. MPTP | esi oning - of dopam nergi ¢ neurons
in mce is used asg an ani nal moeket of Parkinson's D sease. Four week
old mal e @2l white mce are dosed i.p. with 30 ng/ kg of MPTP

for 5 days. Testlxonpounds (4 ng/ kg)++#ef vehicle, 10 are adm ni stered
s.c. along with tyee MPTP for 5 . +#lays, as well as for an additional 5
days foll o ng - cessation of MPTP treatnment. “At 18 days foll ow ng
MPTP treatnment, the animals are sacrified and the striata are

di ssected and perfusion-fixed. 15 | munostaining is perforned on
saggital and coronal brain sections using anti-tyrosine hydroxyl ase
1g to quantiteieleuryiynt Waderesgvery of rdapagiRergdkhi+ . :
neurons. In animas Mg eated with MPTP ancgi/ﬁk_}l;_r;c e, “a substantia

| oss of functionalg dopam nergic 20 terspmals is observed as conpared to

non- | esi onad 19 animals. . Lesioned anjgpd@grecei ving test conpounds
show a significargo recovery of TH stained ggs dopam nergi ¢ neurons.
Data fromthis madel presents : quarmtggation for the recovery of

TH-positive 25 22 dopami nergic neuions ing4he striatumor aninmals -
receiving the comgunds of the present inveqgion.

78 15 - 24 _ 605
25 209
26 o - 739
27 1494
28 ' ' . 8092
20 29 5147
' 31 ' - 10,3553
32 , _ 3343
33 10,000
. 34 o 2757
25 35 10,000
. 36 285
37 , 601
38 659
39 ' 31
30 40 ' _ 82
41 722
- 42 - 525
43 ' 373¢S
“ . 44 o : 10,000
35 A

t. Relative potencies of compcunds are ranked
according to the following sczlie: ++++ denotses Ki
or ED50 < 1 nM; +++ denotes X: or EDSO of 1~50 nM;
++ denotes Ki or ED 50 of 51-2350 nM; + denotes Ki or
40 ED of 201-500 nM; * denotes Ki or EDS0 of > 500nM.
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Data fromrepresentative control and | esioned ani mal s not receiving
the test vhwowsrRosl7so presents guantitation of effectsponushmqisence’
of the conpounds of the present invention. 5 The phrase

"preventing neurodegeneratigp" rglates.to'thg_renarkable ability of

t he conpounds ' of t¥esP e v gAEERE8Nt |y prevent
nerve damage when the conpounds are given ) concurrently with a

| esi oni ng agent, sucBhgsrppzEpkablg neuyptsorhde previ des a reasonabl e
correl ati on between the scope of the clainms and the ability to

" prevent npugeseggbrsaiiveneffepssi oft $hgeRinpsensgioyed sdve
havi ng ‘a neurodegenerati ve di sease, or at risk of devel opi ng a :
neur odegener at i tompdlgdaseanThe feFthercdepomsdsaleso ipr avi deimathods for
preventing further neurodegeneration in patients who are

al ready séf f eri mgdelomfonenaodeggnprend vef disease. MIEHE ddejerdtative

di sease. - The invention being thus described, it will be 20
obvi ous that thefsdopamipergivanesgdons danpiwRys.s used as Sxchoiagiiati ons
are not to be regarded as a departure fromthe spirit and scope of
the invention model odn®axikinsgoll smbdiskiasat.i oS uar eveiakt erided.zfe be '

i ncluded within the scope of the foll owi ng clains.

79 CDl white mice are dosed i.p. wizh 30 mg/kg =3 MPTP

for 5 days. Test compounds (4 mg/xg), cr venroci

10 are administered s.c. along with the MPT

b ]
th
O
(A1
n

days, as well as for an additionazl S days fcilswing

cessation of MPTP treatment. 2%f 12 days foll:zwing

MPTP? treatment, the animels are szacrificed z=ni the
. striata are dissected and perifusizn-fixed.
15 Immunostaining is performed cn saggital and czronal

brain sections using anti-tyrosines “ydroxilase.l g
. to gquantitate survival and recovery of dopamizsxgic
" neurons. Ih animals treated with MPTP and vehicle,
a substantial loss of funCtional dopaminergic
20 terminals is observéd as compared to non-lesizned
animals. Le#ioned animals receivfng test ;sm;:unds
show a significant recovery of'TH—stained
dopaminergic neurons. Data from Ehis'model crasents
quantitation'for fhe_fecovéry.of_TH-positive.
28 dopaﬁinergic nesurons in the strizcum of anima’s

'recéiving the compounds of the prasent invenzisn.
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WHAT IS CLAIMED | S: ' 1. A conpound of formula I: [err] 5
or a pharn¥@a82Ha7|y acceptable salt, ester, or sol vaRCT/UNS2407T0,
wher ei n: A and B are taken together with the nitrogen 10

and carbon atons to which they are respectively . attached to forma

5-7 menbered sat pagized @i represcntIAivAlRkheieraaycldSidddy containing
any conbi nation of CHerr], O S, SO SOerr], NHor NRerr];

X is either O or a8imal% not recefvini thd adsduidd Asd sF&fddeLlerr]
straight or branched chain alkyl, or a CJerr]-Cferr] straight or

branched AN AW lof WEFRIS Al 1@e LA SHEHUE Ay Of
said al kyl or alkenyl are optionally substituted in one or nore

positions with a@d&%mﬁ‘ﬁis‘)1o$¥t@|ﬁ9€sent201nveﬂﬂd}§9r bonyl', ester,

t hi oester, al koxy kenoxy, cyano, nitro, i1mno, alkylamno,

am noal kyl g SWlddlMse QR d in$ U d 0 de gy gen; v fOrm a

carbonyl, or wherein any of the carbon atons of said al kyl or

al-kenyl are opti |dpa ol Mg iGN apiiity of .
80 WO 98/ 291 2d ) a v of the compounds

PCT/US97/ 24070 4¢ the present invention to significantly prevent

nerve damage when the compounds are given
concurrantly with a lesioning agent, such as MPTP._
10 This zlso provideé a'reasonabie correlaticn between
the scope of the claiﬁs and the ability to prevent
neurcdegeneration in patients newly diagnosed as
having a neurodegeqerative disease, or at risk of
develcging 2 ﬁeurédegenerative diseasé. The -
15 compounds also provide-methcds for preventing
further neurodegeneration in patisnts who are
- already suffering from or have symptoms of a
lﬁeurodegenerative disease.
" The invenﬁion being thus described, it will be
20 obvicus thﬁt the same méy be varied in many ways.
. Such variations arg'nOt to be regarded as a
departure from the épirit and scope of the invention
and all such modifig%tions ars intended to be

included within the scope of the following claims.



NR[err], S, SO or SJerr], wherein Rerr] is selected fromthe

group consisting of hydrogen, ((err]-Cerr])-straight or branched
chain al kylgegizotrr]-Clerr])-straight or branched CFCT/USIW240T0y | Or
al kynyl, and (Cerr]-Cerr]) bridging alkyl 5 wherein said bridging
al kyl forms a heterocyclic ring starting with the nitrogen of
NR[ err] and engj i BeQne of the carbon atons of said al kyl or
al kenyl chain,qgﬁg!&ﬁeFéfﬁMggigsﬁeterocyclic ring is optionally

" fused to an Ar group; 10 Zis adirect bond, or a (Jerr]-Cerr]
straight or ' branched chain alkyl, or a (ferr]-(err] straight or
branched . chain al ke i_n-any of the carbon atons of
sai-d al kyl or afkéhyACPRCMGHE® ohemrﬁy &ubstituted in one or nore

positions with am no, hal o, hal oal kyl, 15 t hi ocar bonyl, ester,
t hi oester, al koxy, al kenoxy, yano, nitro, imno, alkylamno,
am noal kyl , sul f hydryl ,,thioal kyl, sulfonyl /oxygen to form a
carbonyl, or wherein any of t dm—8t—<éid al kyl or
al kenyl are optionally replaced wi*fh O,JlNH, 20 err], S, SO ‘or

t he . group consi sting of

SOerr], wherein Rerr] is ecte
hggrogen, (C[eLr]BE[erl];-sﬁggr

_ branched chain al kyl,
((err]-Cerr])-straight or brarche

chai n al kenyl or al kynyl, and

(Clerr]-Cferr]) bridging alkyl g wherein said bridging alkyl forns a
het erocyckic 25 ring starting with tthe nitrogen of NR err] and ending
wi th one of the carbon atons of said alkyl or

81 v{)98/391§ prarmaceutically accec:::;e sazlt, ester, or

PCT/ US97/ 24070
solvate -thereof, wherein:

R and B are tekeh tcgether with the nitrogen
10 and ?—rbon atoms to which thsy are respectiwvaly
| t:t:ac'h.efJ to form a 5- 7 memcersd saturated or
wunsaturated heterocycllc ring contzining any
.combination of CH:, 0, S, $C, 50., NE or NR;;
X is either O or S:
15 S Y is a direct bond to Z, 2z C.-C; straighz or
"Sranched chain alkyl, or a C.-C; straight or zranched
' chavn alkenyl, wherein any ¢Z the carbon atcxms of
sald aTkvl or alkenyl are oc:;enallv subs iguzed in
one or more p051tlons ‘with amino, halo, halcalkyl,
20 thlocarbonyl, ester, thloest--, alkoxy, alkenoxy,
s“cyano, nltro, lmlno, a‘kvlem_us, aminoalkyl,

fsulrhydryl, thloalkvl, sulrsnv;, cxvgen to Iz-rm oa

-l
Sz23

éarbcnyl, or wherein any of the carkon atoms 2

alkyl or alkenyl are optlonal Y ep‘a ed witz C, NE,

80
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al kenyl chain, and wherein said heterocyclic ring is optionally
fused to an Ar group; C and D are independently:

hydr ogen, WQ9839at% ] -Clerr] straight or branched chain 5 PCAVGSPIT/24050
Cerr]-Cerr] straight or branched chain al kenyl, ‘wherein any of
t he carbon atons of said al kyl or al kenyl are optionally
substituted in ot®&,, 0%, "BDe or SO., whegietinoR(siswseheChedr ExGhekhb..
cycloal kyl, Cferr]-GC[err] cycloal kenyl, hydr oxyl , carbonyl oxygen
or Ar, wherein s@rdupl@onsisalikyl pLahkldlmlgﬁ Gydbg-a¢4<)y45ura1cgzrd [ey2y, kenyl
groups are optionally substituted with CJerr]-Cferr] alkyl,
derr]-Cerr] brancheidkehplin hyéyaxy, (Cartye.shalighthalwaldedched

t hi ocarbonyl, ester, thioester, alkoxy, alkenoxy, cyano, nitro,

i m no, al kyl am nehadm =Qddehyl, crl5.l‘<vnv$.l,l| agdr(gl -chhimsldging sildany! ,
wherein any of the carbon atons of said alkyl or alkenyl are

optionallys whet#ist isaiidebriidgineg @lkylr Ecpasi ta me\ﬁ.ﬂddilcl@é:ygen to
forma carbonyl, or wherein any of the carbon atons “of said al kyl

or al kenyl are orrtmyw@dawm@ adeth th@ nitreicel OFf NR, ARlieerdling SO or
SJerr], wherein Rerr] is sel ected fromthe group consi sting of
hydrogen, (Jerrlwith one ofCltewer karbonaiaghbinsor tsaiched kghaior al kyl ,
(derr]-Cderr])- strai ght or branched chain al kenyl or al kynyl and

(derr]-Clerr]) halixtgivig odaiyl, einer eiheredind shrisdgiete @Idpdlic?T ing sior s a
heterocyclic ring starting with the nitrogen of NR[err] and endi ng

with one of the catiohaallgnEudfed to an Ar grsup;
WO 98/ 29117 _ PCT/ US97/ 24070
10 Z is a dn.rect bond, or & Z.-C; straight or
‘branched chain alkyl, or a C.-C; straight or- branched
chain alkenyl, wherein any ¢Z the carbon atoms of
said alkyl or alkenyl are opti::nally substituted in
one or more positions with amino, halo; haloalkyl,
15 thiocarbonyl, ester, thi_oeste_r, é.lkoxy,' alkenoxy,
- cyano, nitro, imino, alkylamins, aminoalkyl,
_sulfhydryl, thioalkyl, sulfonyl, oxygen to form a
-'carbonyl, or wherein any of the carbon atoms of said
Lalkyl or alkenyl. are optionall:; replaced with O, NH,
20 NR,, S, SO, or SO, whére*'-n R, is selected from the
group consisting of. hydroge.., - {C.-C4) -straight .or
branched chain alkyl, (Cy~ C;_) -straight or branched
- chain alkenyl or alkynyi, and - (C,~C,) bridging. aikyl
wherein said bridging alkyl Zorms a het_efocyclic
25 . ring starting with the nitrcgsn of NR, and ending

with one of the carbon atoms ¢ said alkvl cr.

81
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~said al kyl or alkenyl chain, and wherein said heterocyclic ring is
optionally fused to an Ar group; wherein Ar is an aryl
or heteroamyd9sizsiiery 5 which is substituted or unsubsti POTAI$97/24070 )
Wis oxygen or sulfur; . Uis either Oor N, wherein when Uis
O then Rlerr] is a lone pair of electrons and Rerr] is selected

fromthe group c sthngn@firn, 48d wherein 4Sk:ashdefi-ned-abeve; : )
Cerr]-Cerr] cy%?%? Ryl ¢ C[grr] qgrff sin St?gl gﬁf or br{éﬁgh"éﬁ -chain

al kyl or al kenyl opquoqurlr;,] £G5Bl ko an Ar ggb:gight or branched chain al kyl
or al kenyl substifuted in one or ndre positions with Ar, am no,

hal o, hal oal kyl, hydrexyndt bi Ghkdos aABEBKHenEl 9k ] -Clerr] 15 strai ght
or branched chain al kyl, C{err]-Clerr] straight or branched chain

al kenyl, carbonyl, tmq,rgﬁrolgquy' Ar, C,~C, s?%z8hd ro%s__t:?:r:g.ea |&9 Pf hydryl

al kenoxy, cyano, nitro, I m no, alkyl ami no, am noal kK

t hi oal kyl , uI forgifkv-sul%%t |Ct u&ecgtq]ak)gntoro,albken. hedZQ::.a.,- %%Ir éany of
y=r

the car bon atom; *tHe "al K§I “or keny are optional épl aced

with S, SO SJeljlerln anv o: gl;_, RELBHG] g,rseu} REQI;I‘L LgiSglected from
t he group consi sting of dr ogen, (a(‘irerr err r]y-strarght or

branched sal il ,C!éFE St ght..ar Jar hed chain
25 al kenyl or r]{%Ikyn aigé ?%F‘erlr err )l‘br:adgl'ng al EQ 2z

wherein said bri gogjlglf%_aclrl% weﬁs A-BLIEADKNA, co-C- svcloalkenyl,

PCT/ US97/ 24070 "hydrcxyl, carbonyl oxygen, or’ 2r, whersin said

10 alkyl, alken \wl, cycloaikyl or cycloalksnyl grsups
are cptiocnally substituted with C.-C; aixyl, C.-C,
alkenyl, hvdroxy, amino,.hals, haloalkyZ,
. thiocarbonyl, ester, thioester, alkdxy, zlkenoxy,
xrcyano,'ﬁitro, imino, al?ylamlnc, amipc ~x7y,
15 sulfhvdryl, thiocalkvl, sulfonyl, wherein any éf the
carbon atoms of said alkyl or alkenyl ars optionally
f_substituted in one or more positions wiil oxygen to
Lform a carbonyl, or wherein any of the czxbon atoms
of said alkyl or alkenyl are crtionally replaced
20 -with O, NH, NR,, S, SO, or SO., wherein R is’
| selected from the group consisting of hyirogen,.(cl-
- Cg) -straight or branched chain alkyl, (C,-C;)-
-f étr#ight or branched chain alkenyl or alzynyl, and
“KC;?C.)'bridging alkvl whereiﬁ said bridging alkyl
- 25 _' 1'c:n:-us a hete*ocycllc ring st ing with the nitrogen :

-

of ‘NR. and ending with one cZ the carbon atoms of

Illllllj 0



ring starting with the nitrogen of NVR and ending with one of the

carbon atoms of said al kyl or al kenyl chain, and wherein said
het er ocycl wo 98128p17i S optionally fused to an Ar gr ouppefT/US97/24070
Clerr]-Cferr] cycloalkyl; 5 -~ and when Uis N, Rerr] and Rlerr]
are sel ected [ ndependent ly fromthe group consisting of:

hydr ogen, Ar as ngd 0, § cysgl 1
Cerr]-Cerr] st?gighg lé Pber!gn%%éﬁyl]ﬁa?{r}s f‘Lyr"gr gﬁ!e@eérjff}l S&5
Clerr]-Cerr] st bt apeched; gh Ky @l -aqalkke I
substituted in ofﬁghgr rrgél?&cgfc't oﬁg ?\I{b?ﬁak?f' m‘[ﬁg,%d e 2 :

hal oal kyl , hydro {:I’I fluoromethyl, Cerr]-Cerr] straight or
branched chai n aéﬁy"‘ Clerr]-Clerr] straight or branched chain

al kenyl, carbonyl, thjg %b‘qnxl. is an argfsEer‘mt‘m’%%%qr Ely al_koxy,

al kenoxy, cyano nit ro i M no, | & 1o, ~am noal 2-dul f hydryl ,

t hi oal kyl , suI foaxkc,sugs%k_ﬁFkgguegﬁyE Oﬁr?l KenyL ed: wher ei n any of

the car bon at ons the KeryT = 5r& Optionally repl aced

with S, SO SJerr], | N wherein R err] is selected from
the group 20 con§| § |°xngnhy5rc§)[gl§H‘1: (Cerr]- Clerr])-straight or
branched chai Kyl Cl gr erhLLzstraiaht .o bran ed chain

al kenyl or al kynyl, agdil% th% CFe{)%] gb% grag a :hk)l?I Wlis Erein said

bridging al kyl f rne; a, | Cz - i t rtln h. the nitrogen
of NRlerr] and egd i1y Zg&%ot?gﬂf c?oneel‘c') -t ‘é"c%r‘% 2 At O%B\Toef 'f‘«ird al kyl or

al kenyl chain, a ggﬁ{g%as' 3330 BRLELLTY ,'o%:ring E

PCT/ US97/ %ﬂO?O Ar as defined above, C,-C; cycloalkyl, C,-Cq

straight or branched chain alxyl or alkenyl, or C.-C; -

/1 or alkenyl

[N

straight or brancbed chain alx;
substituted in one or more p=sitions with Ar, amino,
halo, haloalkyl, hydroxy, tr:.:.‘.uoromethvl, C.-C;

15 straight or branchéd chain alxy1l, C,-C, straight or
branched. chaln alkenvl, cafb-::z;;l,- thiocarbonyl,
ester, thioester, alkoxy, alksnoxy, cyano, nitro,

o qiimino, alkylamino, aminoalkyi, sulfhydryl,
thiocalkyl, sulfonyl,. substituszad alkyl or alkenyl
20 wherein any of the carbon atcms of the alkyl or
alkenyl. are optionally réplaced with S, SO, SO., O,
or NRz.lwherein'Rlz is seiécted from the group
_consisting of 'nvdrogen-, (C.-C;)=-straight or brénched o
| chain alkyl, (C,-Cq) st*a*o‘ht cr btanched. ché.in
25 | alkenyl or alkynvl, ‘and. (C,-C;} bridging alkyl

wherein said bridging 'alkyl forms .a heterocyclic

83
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‘optionally fused to

an Ar group or (err]-Cerr] cylclalkyl;

or Rerr] and Rl err] may be taken together to forma het erocyclic
ring. not17 1he conpound of claim1, wherein the nopeTgs97/24070
bi cycli c, car% or heterocyclic ring is selected fromthe group
consisting of naphthyl, indolyl, furyl, thiazolyl, thienyl,

pyridyl, and ph |
conmpound %’1%13-5

The conpound of gl

FKBP12. 15 he conpound of claim1, wherei'n the conmpound
| nhibits rot amsaqu%rﬁaqtd Vigng wherein saily he-@?:;c:.o gl@ai m 1,
wherein the conpound™=is selected fromthe group conS| sltl'ng of :

s;ar%qng widh tr@@u%&m@ﬂmofml ah l,.,-vvherel n the

an affinity for FKBP-type i mmundphilins.” *

%‘r\% o"f‘%"é R EBRHY RE said a-¥Amunophilins are

3- Phenyl pr opy! &%}?_m‘é(ﬁfﬁs%@% G BaMl iy I5T1e cr C,=Z; cvcisallyl;

2:pyrrolidineca

net hyl

(28) N- (cyLcl ohexyl car pqpq}g i gl |d,L,_negarbolg,J. ate (18);
3-(2,3,5- -|§I’I met hyl pheny )propy“l '15 (Nl R, B adénan’fy]'car'banoyl)
-2-pyrrol i di necaﬁf—paoeugﬁ%?éretl(}gﬁrsm the group consisting 85

WO 98/ 29117
3-(2,3,5-Trinet hyl ph

=B Uso7/ 24070
Efﬂ)’&x)ﬁé}p)' lad-as defined zbove, C.;-C: cycloalky:,

C.-C; straight or branched chain alkyl <z alkenyl, cx
C.-C; straight or branched chain alkyl cr aizsnyl
10 substituted in one or more pcsitions with Ar, aming,

halo, haloalkyl, h_yd_roxy, trifluorometzyl, C.-C;

Cmisew wa

..branched chain alkenyl, carbc:: /1, thizzaxkenyl,

ester, thioester, alkoxy, al:-:enoxy, crans, niztxs,

15 iminc, alkylamino, aminoalkyl, sulfhyd=zil,

thicalkyl, sulfonyl, substituted alkyl sr alxenyl

~wherein any of the carbon atoms of the zzky. or

.alkenvl are optlonally ..eplaced with &, 30, 3G., Z,

or NR. wherein R, is selected from the gxoup’

20 ¢onsisting of hydrogen, (C,-C;)-stra:.a.-- or tranched

chain alkyl, (Cy-Cq¢)-straight or branchsd chalin

alkenyl or alkynyl, and (C,-C,) bridgirg alkyi

wherein said bridging alkyl forms a hezsrocyclic

ring

25 . with

starting with the nitrogen of NR. znd erding

one of the carbon atoms of said alxyl cr

alkenvl chain, and wherein said heterccyclic ring Is

- 84
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(cycl ohexyl car banoyl ) - 2-pyrrolidi necar bot hi oat e (20);
3- (3-Fluorophenyl) propyl (2S)-1- 5 . .
(Cycl ohexywepsgmeoryy | ) - 2- pyrrol i di necar bot hi oat e (21) pCTNUS9724070
3- (2- Fl uor ophenyl ) propyl (2S)-1-(1- '
adamant yl car banoyl ) - 2- pyrrol i necar bot hi oate (22; :
3- (2-Fl uorophen roﬁm L 28)sekt tol@n Ar grour or c,-C, ¢
(cycl ohexyl car b?r%tel - 2- pS{/rroI | di necarbot hgf oat'e Dt (
3- (4-Met hyl phenyl proylp (284 &; may be taken together to
(cyclohexylcarbanDyI)-Z-ﬁyrroI|d|necarboth|oate (
3- (4- Met hyl phen (2S)¢ikidg 1-
adamant yl car bam%lﬁ‘%[' - p‘ycrlrlo i:ﬂ néecar bot hi oate (25);
3- (4- Met hyl phenyl ) propyl (2S)-1-(tert- :
but yl car banmoyl ) - 2- pyrrol i di necar bot hi oate (26);
© 3-(2- Chl oropheny) ) pr o sdid P clai wharei o=
cycl ohexylégar barréo'yl )?@épyérrdﬁ‘af%e%gr ](')%Tlnl‘o%l't e_"’27)';’n the mono- or.

3- (3, 5- Di net hoxypheany] ) propyli L 29) 7 b adTi~ ; lacka
(1- napht hyl ) et hyzf)ﬁc?‘g“a?%%'m(g%}té- ¥ lhéééécgéy{%bﬁ df ie&ar Bot fir 83I%° (28) ;
o PR nY o ohor s (hdup Techdiscing of AELARATLIVIRUbYLA Far ROV ] -2

at’e o ) : <

pyrrolidi necar bothi o

WO 98/ 29117 a . 1:01 i envl rpigy  PE 124070
3-C¥C|0hexy|pnnﬁﬁr{aﬁggqﬁT?%Té;'-thlen! . byridyl, gqéLgﬁanf_

10 3. The compcund of claim 1, wherein the cempound

has an affinity for FKBP-type immunhophilins.

4. The compcund of claim 3, wherein the FK3P-type

immunophilins are FKBPIZ}

15
'5._ The compound of claim 1, wherein the compound
.inhibits rotamasé'enzyme actiﬁity.
6. The compound of claim 1, wherein the-cémpound is
20 selected from the Qrdup consisting of:
3-Phenylpropyl.(ZSY-l-(1—cyclohexylcarbémoyl)~
2-pyrrolidinecarbothiaté'(17);
-Ehenethyl (28)-N*(Cyclohexyltarbamoyl)-Zf
pyrrolidinecarbothiate (18);: |
- -25 _ 3-(2,3,S-Trimethylphenyl)pfcpyl 1-(1-

adamantylcarbamoyl) -2-pyrrolidi:€acarbo thioate (19):

85
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di i sopropyl phenyl ) car banoyl ] - 2- ' pyrrolldlnecarbothloate (31);
3- Cycl ohexyl propyl (25)-1-(hexyl carbanoyl) -2- 5
pyrroli di nawepdredipy oate (32); - 3,3-Di phenylpropybcﬁﬁﬁbm&mb62 4- -
di met hoxyphenyl) carbanoyl] -2-pyrrolidinecarbot hi oate

.3-(3, 5- D net hoxyphenyl ) propyl (29)-1-[[(1S,2R)- 10

2- phenyl - cy¢l opr opyl ] #athahoit]=imethylphenypyirymdpli necar bot hi oate (34);
3- Phenyl propyl (2S)-1-[(2, 4-
Exnethoxyphenyl)éey@hmqujlqaqgaMQUlkh2m§mwinuimxnasavsc:n;o=i§5) 15
3- Phenyl propyl (2S)-1-(1-adamantyl carbanoyl) -2-

pyrrolidi necarbot®®bate (36); 3- Phenyl pr opyl .
(2S)-1-(1-cycl ohexyl car banoyl ) - 2- pyrrolldlnecarbothloate (37);
3- Phenyl propyl (2S)- 13+ (3eafhneriphemyhproL (2S)--~

(thi oxo)-nethyl]-2-pyrrolidinecarbothioate (38); -

3- (3,4, 5-T6i et h¢@yphenyky peapydnd P9 ~A-pyrreiidineszrbothioats
(hexyl car banmoyl ) - 2- pyrrol i di necar bot hi oate (39);

3-(3,4,5-Trinmet ho2y¥phenyl ) propyl (2S)-1-.

(benzyl car banmoyl ) - 2- pyrrol i di necar bot hi oate (40); 25

3- Phenyl propyl (2S)- 13{dZﬂElmq&mnhémmmybﬁnéb- t28)-l-1{1i-

pyrrolidi necarbot hioate (41); - 87

3- Phenyl propyl (aﬁamant;loqrbammvﬂrwafpwtmmmdj::ec= zcthizzze (22,

3-(2-Fluorophenyl)prooy. {2S)-_-
10 (cycloheiyléarbaﬁbyl)-Z-pyrrclidine:arbothioate
| (23);
3~ (4-Methylphenyl)propy: {28)-1-
.ﬁjcycloheXylcarbamoyl)-2~pyrrc;;alnecarbothioate
(24); |
15 . ' 3—(4—Methyl§henyl)§rop§l {25)~-_~-1!1-
;'adamantylcarbamoyl)-2—pyrrol;:;ne:arb:thi:é:e {233 ;
| 3—(4-Methjlphenyl)prcpyl 128)--{terz=-
.Hbutflcarbamoyl)-2-pyrrolidiﬁacarbcthioate (26);'
3-(2-Chlorophenyl)propyl (25)—14_

20 . cyclohexylcarbamoyl) 2-pyr*o_1:;nec=“so::;*au-

i~

) ;
-~ . 3-(3,5-Dimethoxyphenyl)propyl ‘25)-i-{{(1S5;-1i-
(1-naphthyl) ethyl] -carbamoyl}-2-

- 'Pyrzblidinecarbgthioa_cé (28);
- L 3;3fDipheny lpropyl (2S)~2-i(i,Z,3,3-

25 tétramethylbutyl)carbamoyl]-z-

- pyrrolidinecartothioate (29);

36
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2-pyrrolidinecarbothioate (42); - 3- Phenyl pr opyl

(25) - 1- (nor phi | i nocar bonyl ) - 2-. pyrrolidi necarbot hi oate (43) 5

3- Phenyl pr opeybsgaAs) - 1- (di i sopropyl car banoyl) - 2- PCT/US97/24070
pyrrolidi necarbothioate (44); - .3- Phenyl propyl (2S)-1-

(et hyl (phenyl ) car banmoyl ] - 2- pyrrol i di necar bot hi oat'e (45); and 10

3- Phenyl propyl . (2S) - 1&6@%&&%@@@/' }v% ~i-[(2

pyrrolidi necarbot hi oat e harnaceutlcal conposition

conprising a 15dllsogeHﬁg nggﬁééyb%%éﬁfiLze anDunt of the conpound of

claim1 and a pharnaceut] y acceptabl e carrier. 8. Use of

t he conpound of Rethe 8E€P§£ | ppq pf a nedi canent . for

effecting a neurgkékgg%?Fvet b an aﬁ%ng? P' 0 ' 9. The use

ar oup-cons! sting.of t§§C°E%PQQ‘ Hpzopsh SPShLL ek RASESRERBE AT on o

neur onal regener QA5 ; 044.QDy Of _ o o . , 88

neurodegengratloﬁbgng f§é§¥8 3k 8 E%GF og?éal di sor der.

3,3-Diphenylpropvl (2S)-i-[(2,4- '

dimethoxyphenyl)carbamoyl]-2-pyrrolidinecarbothioate

(33);
3-(3}S-Dimethbxyphenyl)prspyl {2S)-1-{({15,2R)~
10 2-phenvl-cyclopropyllcarbamoyi! -2~ |
pyrrolidinecarbothiocate (34);
3-Phenylpropyl (25)-1-[(2,4-
Dimethcxyphenyi)carbamoyl]—2-pyrrolidinecarbothioate :
(35): o
15 - 3-Phenylpropyl fZS)—l-(l-adamantylcarbamoyl)-2-
| pyrrolidinecarbothioate (36); |
3-Phenvlpropyl (2S)-1-{i-cvclohexylcarbamoyl)}-
mh2-pyrrolidinecarbothioate (37} :
3-Phenylpropyl (2S) -1-[1l-adamantylamino)
20 (thioxo)-methyl]—pryf#olidinecarbothioate (38);
3-(3,4,5-Trimethoxyphenyl) propyl (2sS)-1-.
(hexylcarbamoyl)-2-pyrrolidinecarbothioate (39);
_3-(3,4,S-Trimethoxyphenyl)propyl (28)-1-.
;(benzyléarbamoyl)-2-pyrrolidineéarbothioaté (40) ;
25 - 3-Phanylpropyl_(25)-1 (dimet! vlcarbamoyl)-z-'

pvrrolidinecarbothiocate (41);

ST (T



10. Thé use of claim9, wher e urglogical 5 ‘disorder is .
sel ected fromthe group consisti ﬁﬂl@s Q%aspﬁeen iﬁiheral neur opat hy caused by
physi cal i Ry@bsraL7 di sease % ’H‘ﬂﬂﬂﬂs’ damage to t peThisdti4o70
physi cal danage to the spinal cord] ~associated with brain
damage, and ‘neurol ogi cal 10 di sorder relating to neurodegeneaatlon.

11. The use of clai erein.th ,._heurol ogi cal disorder .
relating to neurodegeg%%g?Pgﬂpropyl (gg)EETétf%ﬂrF?Bh?%%ﬁl§$€hﬁn!ﬁhsistlng
of Alzheinmer's 15 ___Disease, Parkinson’ | sease, and anyotrophic

| at eral sclerosiéfpy‘r““a‘niﬁé‘gpégﬁﬁﬁgﬁd?ﬁ “tormula I1: [err]

i ' - | vat e t hereof,
or a pharnaceUtlcally3§§ﬁgﬁgfbégp§flRZS?sggEicgéhil@E;g@;§g£§yf.z-

wher ei n:

PCT/ US97/ 24070 . . s . .G and H are independently CHerr], O S,
Serr], p§5f8}FF}nRFPE#°Eﬁ&%FET Whdtéin at least two of E, F, G
and H

5 3-Phenylpropyl (25) -1-(diisoprorylcarzamoyl)-2-
pyrrclidinecarbothioaté (443 ; |
3-Phenvlpropyl (2S)-1-
[methyl(phenyl)carbémoyl]—2-pyrrolidinecarb;:hioate'
- (45); and |
10 3-Phenylpropvl kZS)-l-(di;henylcarbamsyli—2-

pyrrolidinecarbcthioate (46).

~-7. A pharmaceutical composition compzisiny a

wi

15 - = neurotrophically effective amcunt of the ccxpound of

claim 1 and a pharmaceutically acceptable czarrier.

- 8. A method of effecting a nsuronal activizy in an .

-animal, .comprising:

(3]

20 administering to the animal a neurctr

effective amount of the compcund of claim 1.

9.  The method of claim 8, wherein the neurznal
activity is selected from the group consistiang of
25 stimulation of damaged neurcns, promotion cZ

neuronal regeneration, prevention of

b
w0
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atre CHerr]); - Xis either 0 or S 5 Y is a direct

bond to Z, a (Jerr]-Clerr] straight or branched chain al kyl, or a
C err] - exyd ogidoipt ght or branched chai n al kenyl V\hq;qu,ﬁbga}moﬁf'

t he carbon atons of said al kyl or al kenyl are optionally
substituted in one or nore positions wth am no, halo, haloal kyl,
10 t hi ocarb ” | 9es , e al Kenoxy, . cyano,
nitro, imno, a?ﬁ%#%ﬁﬁ%%, %ﬁ%ﬂbﬁfﬁ%ﬁ# tfg&f%‘“5u+%h?8?§?}°?h?6éfkyl,

sul fonyl , oxygend£§b£§g€1a carbonyl, or wherein any of the carbon
atons of said al kyl or alkenyl are optionally replaced with O NH,
15 NR[err], S,. SO or SOerr], wherein Rerr] is .selected fromthe
group consisting of hydrogen, (Cerr]-Clerr])-straight or br anched

chai n al kyl , r]- reldeShral .oF dranched. . _chain al kenyl or
al klynyl , and Eg[[gér} -%gr'ﬁ%g“‘%‘?i%?ﬁ%ag‘f‘k% wnessin S\HErﬁ?hrgla?al’éﬁ-déi ng
al kyl for a he cyeli ok starting with the pitrogen of

NR[ )e/rr] arr:g' endi ’%’Sé&é‘(& £s V\ng?}l’le‘o%‘é&o?g?lﬁet%%r%%ﬂu%t S?r%sbfgéﬁgdgél kyl

| k | chain, ' [ X lic i i S, - i onal |
fused to an A grerppiefal SBLfoB el TG £ PniStnL oiniuefopf] ) brr)

straight or 25 ... nghed chal n_: 1..0r aJerr]l-Clerr] straight or

br anched d%%égéga%€§h31n&§g%fé%% i %%eégér%%ﬁlﬁtons of

90 | VD 98/23117; . R

PCT/ US97/ 24070 Prysical damage Lo Bhe fRINST SPEdopfFoR&fiy substituted in

one or nore posif] i N 00 | o,_hal oal kyl,, - .t hi ocar bonyl,
ester, thioeSter%é%$§b¥§%ga€£%$d§§$fﬁ dangge,’ 24d’ neurological

or

10 disorder relating to neurodegeneration.

11. The method of claim 10, wherein the
| neurologidal disordér relating to neurcdegeneration
is selected from the gfoup consisting of Alzheimer's'
‘15  Disease, Parkinson's Disease, and anyotrophic

lateral sclerosis.

This Sheet Has Been Rerlaced

32 3 compound of formla 1 ARG

20
' -'or:a pharmaceutically'aéceptable salt, ester, or -

solvate thereof, wherein:

Ty




cyano, nitro, imno, alkylam no, am noal kyl, 5 sul f hydryl, thioal kyl,
sul fonyl, oxygen to forma carbonyl, or wherein any of the carbon

atonms of s@iglosre9117 al kyl or al kenyl are optronaH y repl acggriisoidere NH.
NR[err], S, SO or SJerr], wherein Rerr] is selected fromtﬁ

group consi str ng of hydrogen (C[err] C[err]) straight or 10 br anched
chain alkyl, ((err] % % @ra.n__c .- chain_al kenyl or -
al kynyl , and (derr] egr: | ng a’rrk c‘”CPe""q:lYv5l:1"e=r'ercr'i §a| 3% i dgi ng
al kyl forns a hegerog) .clrc n artin he_ni en of

NR[ err] and endr%cgf’ o l\%t‘ﬁh%ﬁ%{%fgtfhi S%arb °a? + of 51 1&‘Iikﬂgll or

15 al kenyl chain,._and wherein said heterocyclic ring is

optionally fused®t® G Ar group; C and D are independently:
hydrogen, Ar, (err]-. err%)r;hrar ht oL, branched chain al kyl, or
derr]- C[err] straig ?:ﬁa‘rn al kenyl, 20 wherei n any of

t he carbon_at ons of sar d aI al kenyl are ogt lonally

substituted in one or?nbfed Al !b%gﬁitﬁ'-?)n-('s) e tTrscPe

#}STF eFF)
cycloal kyl, Clerr]-CJerr] cygcloal ke hydroxyl, carbonyl oxygen,
or Ar, wherein s2 “'"‘""' chZ iﬁy{;{ k‘éﬁy? Syl EgFHrg"Br“Ey‘éF%‘F-T(%%yI
groups 25 are optiopnall bstrtuted W Lh err err aIkyI
C[err] Jerr] ©B Rafk %ﬂ; ¥ %‘E’F%X? 23%i fo, "11%1 lh‘%
WD 98/ 29117

PCT/ US97/ 24070 Said alkyl; %Eaﬂ)%ﬁ?lyl 85¢e “'%?F%Jesie?*b%ﬁxd-kyed a’:’kenoxy,

cyano, nitro, imno, alkylam am noal kyl , . _ sul f hydr t hi oal kyl,
sul f onyl , vvherel ﬂnany ﬂgfﬁepositlons wi K‘X &mino, halo, ....il.:‘yk.ﬂ

10 thiccarbonyl, ester, ‘thloeste:, alkoxy, alksnoxy,
cvano, nitro, :r.miﬁo,' alkylamino, aminoalkvi,
sulfhvdryl, thioalkyl, 'sulf-:r.'_;l, oxygen tz Zorm a
~“carkenyl, cr wherein any of the carbon atoms of said -
~alkyl or alkerlyl are optionally replaced with O, NEH,
15 'NRZ,. S, SO, or SO,, whernin R. is selected from the
| group cons:LsL:r.ng of bydroge-., (C.-C;) -straight or
- branched chain alkyl, (C,-Ce}-s:raight or i:r.—‘.nc':hed
. .chain alkenyl or alkynyl, ard (C.-C,) bridging alkyl
wherein said bridging alkyl farms a heterocyclic
20 | ring starting with the: nltrog n of NR. and -nd:.ng
with one of the carbon atoms o= said alkyl cr
-alkenyl chain, and Wherein szl heterocvc..zﬁ ring is
: oth.onal"y "‘used te an Ar grsup;
Z is a direct bo'nd, or 2 C1¥C; straight or I_
25 _branched chain aikyl,’ or.a_ _C;—C- straigh" sr branched

chain alkenyl, wher--n any ¢Z the carbon ztcms of

20

) O



. carbon atons of [ 5, e 550 - Ca

carbon atons of said al kyl or al kenyl are optionally 5 substituted in

one or nore positions with oxygen to forma carbonyl, or wherein
any of thewnssmearat ons of said alkyl or alkenyl are m@Eiisssbdo
repl aced with C, NH, NRerr], S, SO or SJerr], wherein Rerr] is

~selected fromthe group consi sting of hydrogen (C[err] 10
Cerr])-straight gar. d y Irr C& H} strai ght
or branched chai aanlcg }"f OPF%]%/ jf “"’tla{‘ ePFPSELERERSE BRi dgi ng
al kyl wherein said brjd f orns roc lc.ring
starting with theq'fﬁ tcr“cz%lge apoé/ltm s,\ﬁrel} Tﬂaﬂ‘a' eﬁaiﬁg %Fiﬁ“%ﬁ&lof t he

| k al kenyl chai and erein said
heterocyclic rind Jsocfﬁj‘t’?%lh%’l ‘Qf/fu%‘e’d if?)‘% AT" Ekoxvgré penoxy,

wherein Ar is an aryl or htet eroar '6%/ o whi ch_is substituted or
unsubst i t ut ed; rc, e ge?r lagdzae; amincalkyl,  yis either
O or N, Wneelnvvn err]ls | one pair of
el ectrons d R[e?‘ﬁn“'rééﬁéf’ec?lénovk"l' SY1 ot he BRYEBRRCEASFIERNG of
- Ar as defined above, Jerr]-Clerr] c cl oal kyl_ Clerr 25

straight or brancfiP¥ h%r{rh %ﬁk l 'g "‘Cf%FgafnCFeFF‘f of saig

strai ght or branckhid chain I or al keny
92 WD 98/ 2A:- or a <= vl are optional’y raplaced witx O, N=

PCT/ US97/ 24070 substituted in one or nmore positions with Ar,
ani no, hdlBss Fal G4 kﬂ~ S dr BRETER] T4 vt TRt eGFed Fesm |ttt er r ]

straight or branched chain al C%e%é(]éﬁ%err] straight or .
branched chain alKet¥ € ?:’é?b?)’ﬁ%d ? o) (C.=Cq) =straight or
10 branched chain a.q.k_vl, {Cy~C;) -szraight or branched
chain alkenyl or élkynyl, and {C.-C,) bridging alkyl
wherein said bridging alkyl fcrms a heterocyclic |
ring starting with the nitrcgen of NR, and ending

with one qf the cafbon atoms <¢ZI said alkyl_ or
15 alkenyl chain, and whérein sziZ heter oc»cl-c ring is
optionally fused to an Ar grsuz;
C and D are 1ndependc—zn._.'l
- nydrogen, Ar, C,-C4 straight or branched chain
alkyl, or C,-C stréight or kranched chain alkenyl,
20 wherein any of the carbon atoms of said alkyl or
alkenvl are optionally- sﬁbstituted in one or more

pos:.t:.on(s) with C,-Cy cyclo alkyl, Cs-C; cycloalkenyl,

i)

Ar, wherein said

hydroxyl, carbonyl oxygen, cr
alkyl, alkenyl, cycloalkyl or cycloalkenyl groups
25 . are optionally substituted with C,-C; alkyl, C.-Cs

alkenyl, hydroxy, amino, hals, haloalkyl,

91
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5 ester, thioester, "al koxy, alkenoxy, cyano, nitro, " 1m no,

al kyl am no, am noal kyl, sulfhydryl, ' t hi cal kyl, sul fonyl, '
substi t ut eghgadsiogiz7or al kenyl wherei n any of the carbpaTaisonseed the
al kyl or al kenyl are optionally replaced with S, SO Sderr], O

10 or NR[err] wherein Rerr] is selected fromthe group

consi sting of hygro888rnbsl el réstbelrthistsabght 5 r:Qrgn ; chain
alkyl, (Cerr]-Cerr])- stﬁglght or branched chaln BheaRy Sm%?ﬂ%ﬁ?r or

al kynyl, and (O eyaholl RLELD, DLALEbNIaBkYEnins, am:whe g, sai d bridging
al kyl forns a heterocyclic 15 ring starting mnth the nftrogen of

NRlerr] and endi 8g) fhydryl, WhioQ0Ryf Eﬁgfﬁébbonﬁﬁkoﬂ5n05n§abﬁ ghkyl or
al kenyl chain, and whérein said heterocycllc ring I's optironally

fused to an Ar gngggopraggﬁgrbfcggra]a¢¥ghoaLk¥hk=, ;10 pd..when U
iIs N Rerr] and Rerr] are selected |ndepeh6ently rom: ﬁé-group

consi stinggof : subs“*“ute ygﬁ 968, mé@ﬁ?scggEieﬁg % eﬁeox§£8ﬁkg?c[erf]

cycl oal kyl , err err stralg branched cha

al kenyl, - or zorp £l estbofl el brSihabahh o bpanched, gagg\ﬂ ggﬂgrﬁoor -

al kenyl tituted Tn"one or nore positions w

hal o, haloalkyl,o@y? %Y a1kihf hyoLope le,,g[eLek,gggrj replaced st rai ght
or branched chain a y . deérr[-derr stralgﬁt or

93 WO 98/ 29¢h7¢c, NH, NR, . 80, ar S~.. whewziw <

PCT/ US97/ 24070 brahchell chain afienj? car56ﬁ§1 ﬁf ocar bonyl ,

ester, thioester Lkexy, I@bﬁeggéy rOUBNCen Bl kEQny = Kylaninq,
ami noal kyl , sulfﬁigry , ga I'kyl, “sul 6nyF ubgtlt g g#kyl or
al kenyl 10 C;) -straight or brancheq chain alkyl, (Cy-Cq)-

stfaight or branched chain aikenvl cz élkynyl, and
{C.-C;) bridging alkyl wherein said zridging alkyl
..forms z heterocyclic ring stzxrting with the nitrpgén
0oL NR, and ending with one oI the carbon atoms of
15 said alkyl or alkenyl chain, and whsrzsin said
: heterccyclic ring is optionaily fussZ to an Ar
rgroup;
“ .wherein Ar is an aryl cr heterzzxryl moiety
"which is sﬁbstitufed 6£ unsukcstitutes;
20 o _W'is oxygen'or sulfur;
U is either O or N, wherein when U is O, then
.Rtnis 2 lone pair of electroﬁs_and Rg is selected
from'the_group consisting of: |
. Ar as defined above, .: -C: cyclzalkyl, C.-C;
25 ,s;réight or branched chain ailkyl ox alkehyl, or C.-C;

straigat or branched chain alkyl or zlkenyl

92
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5 wher ei n any of the car bon atons of the al kyl or al kenyl. are

optlonally replaced with S, SO S(err], O or NRlerr] wherein
Rlerr] is awbeshsd7fromthe group consi sting of hydr ogeruse7r24070
(err]-Clerr])-straight or branched cha| n al kyl,
(err]-Cerr])-straight or branched chain al kenyl or al kynyl, and -
(Cferr]-Cerr] brj vmﬁa{ ;’il.,pl i doing,al kyl. forms a
het erocyclic ‘ﬂgérl n"gés art |°r1r§evﬁ€h e ni rogelﬁéo H&[a Jn"o"'endl ng

th f th i yl h r
i e ol e opbon UG kel el eran a0
or derr]-Cerr] %y&épﬂﬁtl_(yéﬂ ranche chalr?raRL?fr]Cwaj %%E_[%ﬁg‘i be taken

‘together to form erocyclicri bnpound

of claim 12, whergin LS cted .f th cons i sting of
napht hyl , b¥%ﬁ% ? c?gg‘ al‘%gggoléﬁt“§§?%h yEnfoCaRaedT, N

phenyl . nd_ of V\/nerel n_the, corrpound 25
has an affl?n ty f%‘?“?—‘KB &/%‘gg?%ﬁhn%g 0%' --.ox Cyano, =-tr

94 he FKBP-
i munophi | ns arelﬁiﬁﬁﬂzaqulgﬁfpgun%%9£°%%€'tbnﬁ%uﬁgséel f;iﬁ112, ngPgin

the compound thicaikyl, sulfonyl, substituted alkyl or alkenyl

wherein any of the carbon atcms of the alkyl or
alkenyl are cctlonally re'ol ed l!..h s, s§C, s0., 0,
10 or NR, wherein R, is se1ecteu Irom the group
consisting of aydrogen, (Cf(;-i-straight or pranched -
-chain. alkyl, (C,—Cs_)-straigh*: cr branched chain-
alkenyl or ;alkynyl, and (C,~C;: bridgiﬁg alkyi
. whérein said bridging alkyl fcrms a heterocyclic
15 = ring starting with the nitrogen of NR. and ending
h with one of the carbon atoms c¢f said alkyl or
Q_alkeny; chain, and wherein sa heterocyclic ring is
- optionally fused to an Ar group or C,-C. cycloalkyl;
--and when U is N,'-R1 and R. are selected
20 indépendently from the group consisting of:
_hydrogen, Ar as defined above,. C,-Cy cycloalkyl,
C,-C¢ 'straight or branched chain alkyl or alkenyl, or
. C,~C¢ straight of branched chain alkyl or alkenyl
- substituted in one or more positions with Ar, amino,
25 _ halo, haloalkyl, hydroxy, r*.:luoromethyl, C.~C;

straight or branched chain al kﬂ C.-C; straight or

93
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5 inhibits rotamase enzynme activity. 17. A pharnaceutica
conposition conprising a neurotrophically effective amunt of the

conmpound of claim 12 and a pharnmaceutical ly accept abl ' 10"
18. Use of ?ﬁgﬂ%%ﬁgbund of claim12 in the preparation of a &@%ﬁ@%&?ﬁh“-

for effecting a neuronal activity in an aninmal. 15 19. The
use of claim18, wherein the neuronal activity is selected from
the group consi stbnagneted chain alkemyh: i earzerdhnafeionaubomgl, pronotion
of neuronal regeneration, prevention of 20 neur odegener ati on
and treatnent of @stesioghteester, alkekgoradefsnoxy, cyvanop0nitdde use

of claim19, wherein the neur ol ogical disorder is selected fromthe
group 25 consiminng alkpkampher admhaoebkal hysehtbedrpy physi ca
injury or disease state, physical damage to

95 théobikivh, puyonwul, danageito-sficaibivhabrcaldenyl

stroke associated with brain damage, -and neur ol ogi cal di sorder

rel ati ng toSneurowbgerénagnpneof thé carBdén aTims aSetheoflkyhior20, wherein

the alkenyl are‘optionally replzced with S, SO, S0., O,
or NR. wherein R, is selscred f::m the group
consisting of hydrogen, (C.-T;;-straight or btranched
chain alkyl, (C,-C4)-straight cxr branched chain

16 alkenvl or alkynyl,'and (C.-C.,. bridging alkyl
whersin said bridging alkyl fzrms a heterocyclic
ring starting with thé nitrcgen of NR, and ending

"with cne of the carbbh atoms == said alkyl or
~ alkenyl chain, and wherein szis héterocyclic ring is
15 opticnally fused to an Ar grsug or C,-C, cycloélkyl;
or R. and R, may be t;ken together to form a
- . heterocyclic ring.
13. The compound of claiﬁ 1z, wherein Ar is

20 selected from the grdup_csnsis:ing of naphthyl,

indolyl, furyl, thia;olYl, thienyl,.pyridyl, and

phenvl.

14. The compound cf claim 12, wherein the compound

25 has ar affinity for FK3P-tycs immunophilins. -

R
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neur ol ogi cal di sorder relatlng to neurod e |S sel ected from

er
the group consisting of Al zheiner' cn Repl |nson s Di sease;
and anyot rngp'vgRe117 | ateral scl er osi s. ‘“” PCT/US97/24070
96 . WD 98/ 29117

PCT/ US97/ 24070 22. A conpound of fornula Il

[err] 15. The compound of claim 14, wherein the FXBP-type

immunophilins are FKBP1l2.

16. The compcund of claim :2, wherein the compound

D
-

S inhipits rotamase enzyme ac:ivitv.:

17. A pharmaceutical composition comprising_a
_neurotrophically effective amcunt of the compound <7
claim 12 and a pharmaceutically cceptable_carrier.
10
18. A method of effecting & neuronal activity in an
animal, comprising:.
admlnlster_dg to the animzal a neurctrophically
. effective amount of the compoun& of claim 12.
15
19. The'method of claim 18, #Eerein the neuronal
_hacﬁivity is selected from the group consisting of
dstimhlation of damaged neurons, promotion of
neuronal regeneration, prevention ef
20 neurodegeneration and treatment of neurologicel

disorder.

20. The method of claim 19, wherein the
neurological disorder is selectasd from the group
25 consisting of peripheral neursopathy caused by

physical injury or disease state, physical damage to

95
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5 or a pharmaceutically salt, ester, or sol vat e t hereof,

~ Wwherein: E, F, and G are independently CHerr], O S, SO
SJerr], N ' rr] wherein at least 2 of E, F, and- Gare

CHerr]; H&&bs&ﬁﬁ? Xis either Oor S Yis a Ji 98{24%78nd
to Z, a (Jerr]-Cferr] straight or branched chain al kyl, or a
Cerr]-Clerr] strehghbrainprpigdbcal damage Chai £-al&g0xh1 Mhe §el n any of
t he carbon atons of sai d al kyl or” al kenyl are optionall
substituted in 1Strcke CASsOEiAOEE WOBKhONS: Widha@8] NPnghal o, hal oal kyl,
t hi ocarbonyl, ester, thioester, alkoxy, alkenoxy, ' cyano, nitro,

i mno, al kyl am none@ré I@GLENL . disorder Saildhysy 2 Sulfonyl,
oxygen to forma - D@@carbonyl _or mherelﬁd%né oég? g%é% Fat Y of
said 20 al kyl or al kenyl are optionally replaced with O NH,
NR[err], S, SO or SJerr], wherein Rerr] is selected fromthe

group consisting of . hytheugschod Gher&laGhes ) )asteai ghtn o branched

chain alkyl, (Cerr]- C[err]) strai ght or br anche chai n al kenyl or

al kynyl, and (C ehebrsiogitdibai dgingralkyl-:ne -4 ameran o
97 WO 98/ 29117 v ¢ Yazing I neurodegeneraticrn

PCT/ US97/ 24070  is sel n&\egaefflcﬁat\qebéi—-d‘% ng..@ékyl_ﬁergs f‘lﬂ%ﬁ{ oc,ycl iC

ring starting with the nitrogen of NR[err]| and ending % ohe of

the carbon atons pissasd, abk¥kiRéon's Dlseaikengl c ﬂg, erein said
heterocycllc ring is 5. optlonally fused to anQ%{ gro‘u g\h

lateral sclerosis.

This Sheet Has Been Reﬂlaced
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Zis adirect bond, or a (Jerr]-Cerr] strai ght. or . branched chain

alkyl, or a (Jerr]-(err] straight or branched chai n al kenyl,
wher ei n aRyp ofbesifie carbon atoms cf =~ - sai d al kyl or alkerysyrza70
optionally substituted in 10 one of nore positions with am no, hal o,
hal oal kyl , : t hi ocarbonyl, ester, thioester, al koxy, al kenoxy,

cyano, nitro, iBbno, aakkibaihBOerafbrpalliyltrz: ' sul f hydryl, thioal kyl, .
sul fonyl, oxygen to forma carbonyl, or wherein any of the carbon
atoms of said 15 al kyl or alkenyl are optionally replaced with O NH,
NR[err], S, SO or SJerr], wherefn err] is selectegtfromthe

group consi sting of hydrogen, (Cteyr] Jerrgl-siraigtt or - branched

chai n al kyl , (qerr]-qerr])-strml\g t branched chai n al kenyl or
al kynyl, and (Cerr]-Cerr]) bridgipg allkyl 20 whB ein said bridging
al kyl forms a heterocyclic [ tarting with the nitrogen of

NR[ err] and endi ng wReda_ f the carbon atons of said al kyl or

al kenyl chain, and wherein said clicringis optionally
fused to an Ar group; 25 C and D are independently:

hydrogen, Ar, err]-Cerr] straipgjht or l%rza}_nched chain

o8 WO 98/ 29117

PCT/ US97/ 24070 .o.alkyl, or err]-Cerr] straight_or branched chain
al kenyl , . .3 or Wwﬁ%%%@ e Bt O vf’ ST A IGF or

al kenyl are optional Ify substituted in .one or nore . position(s) with
Cerr]-err] c®FRY ICRESAT ] W8%hS R cycl oal kenyl, 5 hydr oxyl ,

car bonyl oxygen, or Ar, wherejn said,. .
y _yg E, F, and G are independertly CH., O, S, SO,

SO., NE or NR, wherein at least 2 of E, F, and G are
CH.; | |
10 X is either O or --S;-
Y is a direct bond to Z, a C;-C¢ straight or
_ branched chain alkyl,_ or a"C:-—C; straight or branched -
=chain alkenyl, whgfein any ¢f the carbecn atoms of
sé._id_ alkyvl or alkenyl are opticnally. substituted in
15 -'on'_e or more positions with amino, hglo, haloé.lkyl,
'tt_x_j.ocarbonyl, ester, thioester, alkoxy, alkehoxy_, '
C:yanb, nitro, iminc,_al_kylmino, amino_alkyi,
sulfhydryl, thioalkfl, -sﬁlfonyl, oxygen to form a
carbonyl, orlwherein lany of the carbon atoms cf said
20 __a_lkyl'. or. alken.yl. are optionally replaéed wit_l'_x_ O, NH,
Nﬁ:, S, Sé, or SC;, wh’er’ein R;_. is se_leci:ed frcm the
qz;oup- consisting of h‘_'fdroger;, (C-_—C.;)%traight or |
bra;nched chain alkyl, (C,-C;)-straight or branched
chain alkenyl or allkimyl,. and (C,-C,) bridging alkyl |

97
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al kyl , al kenyl, cycl oal kyl or cycl oal kenyl groups - - are optionally

substituted with (Jerr]-Cerr] alkyl, (err]-(err] _ - al kenyl,
hydroxy, aggdespdisd 0. hal oal kyl , t hi ocar bonyl, ester ctljfl} /i{o%

al koxy, alkenoxy, 10 cyano, nitro, imno, alkylan1no an1noa :

sul fhydryl, thioal kyl, sulfonyl, wherein any of the carbon atons of

said al kyl or aliedyls 2 ea0ptbofalldy allcyl eSHPSTATHLEL D, gne or MOTe
positions with oxygen to or%1a carb HF, 4 Hé grggngahy of the

carbon atons 15-ing Qia,g@i.ggaj,fm Qﬁe%i(%&eﬁrRT%I %Ie\ﬁc{_ezpl aced

with O NH, NRerr]’ or S(Jerr], whereln err] Ts sel ected
fromthe group W@hséﬁé‘gol?ftﬁ‘é/dé&ﬂ%‘m 4630814z said %%kgie@;]) strai ght or

branched chain alkyl, (CJerr]-Cferr])- ranched chain

al kenyl or al kyn d ., aid 1) g. aleL,ﬁhereln sai d
bri dgi ng al kyl yikeﬁﬂ cﬁ%&r %é%%f%%%chcéélngQé?g %?gﬁ mnth'rﬂe‘ﬁltrogen

of NR[err]gand e P ®f =4 N CRL D pns of sai d al kyl-
al kenyl chaln andtaﬁerelh sa%e &n ﬁ% %f?%iycllc ring is optionally
fused to an Ar 25 OUP4i rect n an_aryl or
het eroaryl noiety 2 $%Rdirect bond, oz SQEaB§h° o=

98/ 29117 - R -C. str Uus97 24070
which is substltufe%c"du%s%%st U¥éﬂ or a C.=C; s g%ﬁ 8y aAnGReCulf ur
Uis either O org,;¥heigin wheg_égé§ncg thg o ar g{ rxlnls a lone pair

of electrons and” errT 'S Se1ect 5 fromthe “group-¢c hsTEtlng of :
said alkyl or alkenvl are opticnally substizuzed in
10 one or mors positions with amino, halo, hal oalkyl,

_ thiocarbqnyl, ester, thioester,_alkbxy, alkencxy,
cyano, nitro, imino, alkylaminc, aminoalkyl,
.Sulfhydryl, thioalkyl; sulfonyl, oxygen tz Zorm a
?:carbonj 1, or wherein any of the carbbn atoms of said
- 15:. ' alkvl or alkenyl are Opt101a11l rﬂplaced with O, NH,
_:NR:, S, SO, o;.Su:, whereln R, is selected from the
_ igréﬁp censisting of hydrogen, {C.-C;)-straight or
. branched chaiu alkfl, KL-C-)-straight or branched
chaln alkenyl or alkynyl, and (C +~C,) brldglpg alkyl
20 _ whereln sald brldglng alkyl forms a heterocycllc
‘ring starting with the nitrogen cf NR, and ending
With oné of tﬁe carbon atoms of said alkyl or
alkeny1 chain, and whereln said heterocyclic ring is
:.optlonal1y fused to an Ar group;

25. a C'and'D are lﬁdeaendent-v

- L o hydrogen, Ar, C.-C; straight or branched chain

[
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Ar as defined above, (ferr]-Clerr] cycloalkyl, Cerr]-Cerr]
straight or branched chain al kyl or alkenyl, or (Jerr]-Cerr]

strai ght ogoegasghed chain al kyl or al kenyl ) subst i ut peTiuRoNIRTIE"
nore positions with Ar, amno, 10 hal o, hal oal kyl, hydroxy, _

trifluoromethyl, ([err]-Cerr] straight or branched chain al kyl

Cerr]-Cerr] straight or ....Aranched chain al kenyl, carbonyl,

t hi ocar bonyl | alkyl, 8%t &7C4 ﬁi“&@é‘tgg’rq;, Cf mcrlaﬁ%é'n L GARARY Linitr o,

i m no, alkylam no, aninoalkyl,hsulfh¥£%%4, 15 _ thioal kyl, sulfonyl,
substituted al kYPesRLY RoYyPL the ca &tRMEn Y oS aide adkdo®rat ons of the
al kyl or al kenyl are optionally replaced with S, SO S(Jerr], O,

or NRlerr] mheré##eRF%rFFei§p§é98633§ PUSHEM G0 dB one or memesi sting of
hydrogen, (Cferr]-Cerr])-straight or branched =20 chai n al kyl,
(Clerr]-d err]) PoEi&itgR(Sdr MHEanChee G¥FIP2LKYL, CsalreryFlenrlkexyhyl , and
(C[err]-C%err]) bri dgi ng al kyl wherein said bridging alkyl fornms a-
het erocyclic  hydroXylpg Caraonivlg ORAIRYh & Snfeo JE¥e IR N2 | and endi ng
wi th one of the carhon atons of said alkyl or 25 al kenyl chain, and
wherei n sai d he@dkddyclalkanylg icycloalkyvl g icHicdiaal kanydd greuwms Ar group
or (Jerr]-derr] cycloal kyl; " 100.

WO 98/ 29117 are optionally substituted with C.-C; allpdyy &9€524070

and when Uis N, Rerr] and R err] are selected © _independently from
the group consi Slikegvdf, hvdroxy, amino;ydhadgen hadoaddWef i ned above,
Cerr]-Cerr] cycloal kyl, Cerr]-Cerr] straight or branched chain
al kyl “or al kenyithigcanponyl,cester, qtdyioessamy @k brdd@i@xohai n al kyl
or alken%B cyano, nitro, imino, alkylamino, amincalkyl,

sulfhydryl, thioalkyl, sulfaﬁyl, wherein any of the
carbon atoms of said_alkyl or alkeriyl are optionally
:substituted in one or more positions with oxygen to
form a carbonyl, or wherein any of the carbon atoms
15: of said alkyl or alkenyl-are optionally replaced
:with O, NH, NR;, S, SO, or S0,, wherein R, is
;seleeted from the group'consisting of hydrogen, (C,-
mps)-straight or branched chain alkyl, KL-CS)-
étraight or branched. chain alkenyl or alkynyl, and
20 (C,-C,j bridging alkyl wherein said bridging alkyl
forms a heterOCYCliC ring'starting with the nitrogen
" of NR, and ending with one of the carbon atoms of
':said-élkyl or alkenyl chain, and wherein said -
o hgtérocyclic ring is optionally fused to an Ar
25 .'f.grOup;

wherein Ar is an aryl or heteroaryl moiety

\D
\D
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substituted'ih-one or nmbre positions with Ar, amno, hal o,
hal oal kyl , hydroxy, trifluoronmethyl, Cerr]-(err] . straight or
branched chal |, Clerr]-Clerr] straight or. bra E%&H

al kenyl , cgaggﬁﬁ+?ythiocarbonyl, 10 ester, thioester, a %@@@, ot

al kenoxy, cyano, nitro, : I m no, al kylam no, am noal kyl, sulfhydryl,

t hi oal kyl, sul fon L., substituted al kyl or alkenyl wher ei n any of
t he car bon atonswﬁfcrhésaFRQfElB?tE§ or un%?%%h%?“%?@;optionally repl aced

with S, SO Sderr], O, 15 or NR r] wherein err] is selected from
the group- d Longz%Fiﬂﬁyg?nh?ﬁrg%gﬁ?l(C[erk]-Cfirr]%-straight or :

branched chain al kyl Cerr]-Clerr])-straight or branched chain

al kenyl or al kynyl, aﬁdlfc¥éFP%§C§e?¥]§'bV?%%?ﬁﬁ %P89IU is C, thewrein said
bridging alkyl forns.a heterocyclic, 20 ring starting $ﬁth the nitrogen
of NRerr] and efdikg 2 lone pagx iph pleftyoss gk afoRBlBFtedi d al kyl or

al kenyl chain, and wherein said heterocyclic ring is optionally
fused to a® Ar gr&QP SFReCPEPHP- ePRFLFLEDE| O8F Kyl ; or Rlerr]
and R[err] may be taken together to forma_ 25 het er ocyclic ring.

101 , 23. 3¥hascoRpsuRd 8Po¥Rai a2, CHRAPELKYAr FsCs

sel ected fromthe group_consistingeof napht hyl , I ndol yl, furyl,

‘thiazolyl, thienpfrapgrEdgF, baaRched chagpedykyl gr alkenvba or TheCzonpound
of claim 2z, whelel D, the QoM oUNohed chain aiyl or alkeayl
substizuted in 6né or more pcsitions with Ar, amino,
10 halo, haloalkyl, hydrdxy, triZluoromethyl, C.-C;
straight cr branched éhain alxvl, C.-C; straight or
branched chain alkenyl[ carkonyl, thiocarbenvl,
-¢éster, thioester, alkoxy, alksnoxy, cyano, nitro,
““imino, alkylamino, aminoalkyl, sulfhydryl,
15 thicalkyl, sulfonyl, sﬁbstituted alkyl or alkenyl
i.wherein any of the éarbon atoms of the alkyl or
.;alkenyl are optionally replaced with.S, SO, S0,, ©,
., or NR: wherein R, is selected f£rom the group
consisting of hydrogéh, (Cf{g)-straight or branched -
20 chain alkyl, (Cf%;)‘sﬁraight c? branched chain
zalkenyl or alkynyl, and (C;-C;) bridging alkyl
~ wherein said bridgip§ alkyl foﬁms a heterocyclic
ring startinq with_thé-nitrogen_of NR; and énding
 with cne of the carbon atoms of.said_alky1 or
25 aikenyl cﬁain, and wherein said heterocyclic ring is

optionally fused to an Ar group or Cy%%lcycloalkyl;

100
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has an affinity for FKBP-type inmunophilins. ' 25. The conpound of
claim 24, wherein the FKBP-type 10 I mmunophilins are FKBP12.

26. The cewoyemydrof claim 22, wherein the conpound ipeiTitNot 24070
rotamase enzyne activity. = 15 27. A pharmaceutical conposition
conprising a neurotrophically effective anmount of the conmpound of
claim 22 and a phar mageutined Iy 13CEEPEADARACAT 14,84 .selected = 28. A use
of effecting a neuronal activity in an 20 ani mal , conpri sing:

adm ni stering tqﬁ@%éﬁlﬁwmeom@ |d6nsz.st1n effective amount of
t he conpound of claim 22. . . The use - of gcI aim 28, wherein the

neuronal 25 act inddbden, T8l o@ extfflrr@a hR W, 0uR-e9neh et i,

stinul ation of darraged neurons, pronotion of

102 KRN Al GHed REYSILA By DTor alken:
neurodegeneratlon ahgétre rrent of neurol ogi cal Py %Illcsaé éle?’l °% 30.
The use gof clal ) 230 r M GH €1 O B¥eanched 8340l 0Ok ¢RI o Hi soEder, 1S sel ected
fromthe group ° consi stl ng of peri pheral neuro‘pat%y caused by

substituted in one or mores pcsitions with Ar, amino,
halo, haloalkyl, hydroxy, tri:‘*-_ubromethyl, C.-C,
straight or branched chain allky;i, C:-Cg straight or
branchad chain alkenyl, carbcniyl, thiocarbenvl,

10 aster, thioester, alkoxy, alxc._--oxv, cvano, nitro,
imino, alkylamlno_, aminoalkyl, sulfhydryl, |
thioalléyl, sulfonyi, substituted alkyl or alkenyl
wherein any of the carbqn atoms of the alkyl or
alkenyl are optionally replaced with S, SO, SO,, O,

15 .or NR. wherein R, is selected from the group
:cc'msisting of. hydrogen, (C1¥-C5)—straight or branched
-chain alkyl, (C,-C;}-straight cr branched chain

. alkenyl or alkynyl, and (C,-C.) bridging alkyl
- wherein said bridging alkyl forms a heterocyclic

20 ring starting with the nitrogen of. NR, and ending
with one of the carb§n atoms of said alkyl or
.al-ken'yl éhain, and wherein said heterocyclic ring is

optianally fused to an Ar grcup. or C,-C, cycl_oa,lkyl;
| or R, and R; may be taken together to form a

25 heterocyclic ring.
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physi cal injury or dlsease st at e, EE S|cal damage to - t he brain,
- p

physi cal damage to theTl stroke associated with brain
damage, 6 ogr0117 Neur er relating to neuroqﬁﬂﬁﬁgy
31. Theqpuge 1'lof cl ai he neur ol ogi ca dlsoﬁger'
relating to neurodegeneratlon IS selected fromthe group consisting
of Al zheinmer's a3, :néﬁc%ﬁmncf’ammen D rfifﬂ.ﬂ: gy ot r ophi c
| at eral scl erosis. A conmpound ‘of for a lV: [err] 20
or a pharrraceutsélaéd%@mah{@ d &ﬁi HstHg of napmgipate thereof,
wher ei n: b 95 s
PCT/ US97/ 24070 jndol: vl, furyl) ¢8idao 0l chif NHd R, TRIRET
het erocyclic ring; - |s€¥ther Oo‘;r:& by 157' Yis a
di rect bond to wyderr]- C[err] straight or 5 branched chain al kyl ,
or a (err]- CIerri ‘strai ght or branched chai n al kenyl, wherein any
of the cagbon atons of ' said al kyl or al kenyl are optlonally
substituted in :

24, The compound of claim 22, whersin the compcund

has . an affinity for FKBP -tves immunophilins.

25. The compound of claim 234, wherein the FKBP-type

10 immuncrhilins are FKBP12.

26. The compound of claim 22, wherein the compound
'inhibits rotamase enzyme activity.
15 27. A pharmaceutica1 composizisn comprising a
' neurotrophically effective amount of the ccmpound of

.clain 22 and a pharmaceutlcQ i1y acceptable carrier..

28. A method of effecting a neuronal activity in an
20 animal, comprising:
administéring.toethe animal a neurotrophically

effective amount of the compound of claim 22.

'29. . The method-df claim 28, wherein the neuronal
25 - ac:ivity is selected from the group consisting of

stimulation of damaged neurons, promotion of
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.one or nore positions with am no, halo, hal oal kyl, t hi ocar bonyl

~ester, thioester, alkoxy, alkenoxy, 10 cyano, ‘nitro, imno,
al kyl am noweos/pasf kyl , . sul f hydryl, thioal kyl, sulfongtTrossyperoto
forma carbonyl, or wherein any of the carbon atons of said

. al kyl .or al kenyl are optionally replaced with O NH, NR[err], S,
SO, or SOerr], waeiRid: IRiddndrh SRIELC b ddOM e £ 15 group
consi sting of hygﬁbge# egr]-C[erH) éﬁ%argﬁt or 8 branched -chain

| kyl , rgyggh
' gl k)}inyl (qaﬁ:jr](chﬁlﬁd&g[ege?%ﬁtﬁl dglér%fg al kyl ment of mﬂ@#é{;}ﬁégsgiﬁ br| dgi ng

~alkyl forms a het S C rlng starting with the nitrogen of

- NR[err] and ending 20 wi th one of the carbon atons of said al kyl or
al kenyl chain, and wherein said heterocyclic ring is optionally
fused to an Ar group, Zis a direct bond, or a (Jerr]-Cerr]

"~ straight t rai ght
Er;ﬁtﬁed % é%a kentﬁnﬁﬁﬂ%?%#%iany ‘of S% %% g%gr;%oﬁsrg;g o

igl4d al kyl V\g 9681} ;belq#rl%gelé)ﬂ 'c?ir?cu‘&’er f‘?sééféléf?gd Prom the group

PCT/ US97/ 24070 cons q,gtéé;r :gg%rjk rp&séi lrggf_,yrég,hhg Dsjﬁﬁ hal oal kyl ,

t hi ocarbonyl, ester, T n|tro
y
a
cC

o,
sulfon
ﬁaﬁ?ohs of

i no, - al kyl am nophgv@ola'mo%or aisildvail, Lhies

oxygen to form a c%

k
sai d AR B ‘%ﬁ:fpﬁe” dycsephacedimiihc

NR[err], S, SO or QWrereTH i $” seléec

group consjgting égrgﬁgkégg%hla(ééE%f&hcgfgfi)céﬁéééghgngr

neurological disorder relating to neurodegesneration. -

l R
rp
CL

Frd

31. The method of claim 30, wherein the

'neurological disorder reléting to neurodegeneration.
15 is selected from the qrbup csnsisting of Aizheimerrs

Disease, Parkinson's Disease, zand amyotrophic

: ) I —
- lateral sclerosis.

[ ]

(CH_)n C
_ S——-Y“———Z
20 . \p

Rx
v

or a'charmaceuulcallv acceptacle salt, ester, or

SOlvate thereof, wherein:
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branched chain al kyl, (Cerr]-CJerr])- straj ght or ‘branched 10 chain

al kenyl or al kynyl, and (derr]-derr]) bridging alkyl wherein said
bri dgi ngvfé)gg/,& ﬁ rms a heterocyclic ring starting \/pémsgﬁmmt rogen
of NRerr i ng with one of the carbon atons of said al kyl or
al kenyl chain, and wherein said heterocyclic ring is '15 optionally

fused to an Ar grou Da.re,

I_n endent|y:
hydr ogen, Ar, C[err?‘ é[serlt'] 2stot":al gﬁorﬁ%rﬁcﬁed %%o “al kyl, or

Cerr]-Cerr] tral r. br anched chai n al kenyl wherei n any of
the carbon at oR§6F §é’| 3’ 1 15;1 Br 20 al kenyl are optionally
substituted in one ition(s) with Jerr]-Clerr]

cycl oal kyl, Cferr]- gé'tsr]elctﬁq o0&l I?éﬁ%s hydr oxyl , carbonyl oxygen,
or Ar, wherei n sai d cycl oal ky] _or cycl oal kenyl

gr oups are gptﬁsoﬁalqﬁ}:%ﬁqq tetéyz{/(n E'Fr%/ CEREFRY A kyl,

Cerr]-Cerr] 25 enyl r ox nQ, hal o al oal kyl

t hi ocar bohyl , &¥@&CE s("‘m‘b ’braﬂéﬂko%l aalraéerrox?"rai gRe' 32 bfafched
105 VO 98/ 29117

PCT/ US97/ 24070 chain alkenudy, wharein 340 RF o %ﬁ%’?ﬁ% 2E0RK R Kyl

sul f hydryl, thioal kyI sul fon erein any, carbon atons of
said alkyl or #ah ]e%'pt%l]d?%ﬂwﬁy are opc ’” Yt%‘lﬂéﬂt*ﬁl‘cﬁ% Bt nore
positions with oxygen to forma car on_yl or whereln any, of the

carbon atons ©Oneé °r o"?"%%\QP%’rWn%rw’a’r e”n’i‘r‘r"“a'reh ?1 oln%&?%/‘-ﬁe'p'l aced

with O NH, NR[err] S SQ or er V\/nereln err sel ected
from the group CBRS quf q ‘H’l Q%8 oxv, akaa-CXj, -

10 cyano, nltro,.lmlnq, alkylamz:c, aminoalkyl,
sulfhydryl, thioalkyl, sulfonvl, cxygen to form a
carbonyl, or wherein any of ths carbon atoms of said
alkyl or alkéhfl are optionalliy replaced with O, NH,

‘,“N-RQ,, S, SO, or SO,, wherein R. is selected from the

15. . group consisting of hydrogen, . (C.~C4) -straight or
:brar_xched chain alkyl, (C,-C;)-straight or branched
chain alkenyl or alkynyl, énd {C.-C,). ‘oridging alkyl
- wherein said brlng.ng alkyl forms a heterocyclic
ring starting w;th the nitroger of NR,; 'and énding

20 with one of the carbon atoms of said alkyl or

~ alkenyl chain, and wherein said heterocyclic ring is
optionally fused to an Ar group;
| z is a direct bond, or a C.,-Cg straight; or:

branched _chain alkyl, or a C,-C; straight or branched

25 c‘xaz.n alkeny , wherein any of the carbon atoms of
said alkyl cr alkenyl are opticnally substituced in _
—_— 104
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Clerr]) -straight or branched chain alkyl, (CJerr]-Cferr])- 10
strai ght or branched chain al kenyl or al kynyl, and (dJerr]-derr])

bri dgi ng akkgybgmdigagei n sai d bridgi ng al kyl
ring starting with the nitrogen

het erocyclic ri ngnies captricarealdos iftuisets twiibn aino, halogrialbalkyl,

wherein Ar is an aryl or heteroaryl noiety

unsubsti t ut ed;

either Oor N, wherein when Uis O then Rlerr] is a | one pai r of

thiocarbonyl Westexydgiriomstay f lilkoRP, alkenoxyU iS

el ectrons and R eyahd,s ridimxst dthino, alkylamiddie £DwkaDeys) sting of:
Ar as defined above, (Jerr]-Cerr] cycloalkyl, Cerr]-Cerr]

strai ght or branghadnsiirvl althioairkyl kEEWJl:..c'Q)‘l Cletydet] €6 r'form

straight or branched chain al kyl or al kenyl

more positisons wdatrbdnylagnmow,wherein any of the carbon atoms of sa

WO 98/ 29117
hal o, hal oal kyl ,

PCT/U897/240

diynone drkdduloraretdpiodd ¥y |r&hBisdd with o, S ai ght
or branched chaln al kyl, Cerr]-Cerr] straight or “branched ‘chai n

al kenyl , carbonyNBntthcSObODrlQO-, wherebstRl id dasdtadd B0 th

alkenoxy, cyano, nitro, 5 i mno, al kyl am no, ami noal kyl , sulfhydryl
t hi oal kyl , sul f orpoups Wesis st ity al K Hydfogddenyd,-c,) - strai‘@&f ebp any of
t he carbon atons of the atkyl or al kenyl are optionally repl aced

wth S, SO S( ebrandBed chain alkyl, -(C,—Cs)-sL.ra:Lght or branched

10

15

chain alkenyl or alkynyl, and (C.-C,} bridging alkyl

wherein said bridging alkyl fzrms a heterocyclic

- ring starting with the nitrogen of NR, and ending

with one of the carbon atoms of said alkyl or

alkenyl chain, and wherein said heterocyclic ring is

'optionally fused to an Ar .group;

C and D are independently:
hydrogen, Ar, C,-C, straight or branched chain

alkyl, or C;,-C; straight or branched chain alkenyl,

-+ Wherein any of the'ca:bon atoms of said alkyl or

20

'élkenyl are optionaily substituted in one or more

position(s) with Ci-C; cycloalkyl, Cs-C, cycloaikenyl,

- hydroxyl, carbonyl oxygen, or Ar, wherein said

alkYi,halkenyl, cycloalkyl or cycloalkenyl groups

f‘are'qptibnally substituted with C.-C, alkyl, C,-C:

alkenyl, hydroxy, amino, halo, haloalkyl,

thiocarbonyl, ester, thiocester, alkoxy, alkenoxy,

forms a hepOppsyildoto

of NR[err] and ending wth one of
t he carbon atons of said al kyl or al kenyl chain, and wherein said

substituted in one or

6
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or NRl[err] wherein Rerr] is selected fromthe gr.oup 10° conerting of
hydrogen, ((err]-Cerr])-straight or branched chain al kyl,

(C[ err]- rai ght or branched chain al kenyl and-
(Clerr]- q"g{ﬁ%’%"ﬁ. dgi ng al kyl wherein said bridgi nSEEFng'?I’E (lg?ms a

het er ocyclic ring starting with the nitroger of NRlerr] and ending

15 W th oneéﬁ{l he_g_a&&.gonl%_ﬂgs 9&k§‘1‘hﬂlﬁb ygmghgﬁﬂ_kyflﬂseal kenyl chain,

and wherein sai etérocyclicring d:to an Ar

group or (ferr]- ql%rh[ykéw'%ﬁ'lallkgepeﬁgérfﬂm whBL 44! eapu glg?R[.e”l

and Rlerr] are se y fromthe group consrsting of:

20 h . detingd .
B ) orr) AR ofone e tadathgueo Choselyfl goc) cetegaliy

derrl-derr] stg it e Pianehd oenlohe? ;@5'- t3bnd (28H o 7983, $o

substituted in o more positions wth .
hal oal kyl , ¢ hydr ox trrfI el =G r] S sl L ht or
branched chain %‘f er(r&]nQ}é[Eerr] é’tgr?% E;“hf""’ of th% ¢ rbgﬁcﬁgaﬂéhai n

al kenyl , carbonyl i hi ocanhgnyl ra ocrti
VO 98/29117 said airaﬂ Yr alkenyl ars op onallIgC‘FFBSQ?F%O?O

ester, thioester X aI no y app, cQitr, L,mno al kyl am no,
- 20T 7 MR B SO e

am noal kyl , fon substituted al kyl or

| k I f I
gl kggzl are optloererfaeﬁ rgér/)ﬁog%:euée ﬁr,%o%ggtsqga_q 'FB?M%:;,.., (gr NR[ err]

e ; f hyd
(Gorr]-Gorr]) SO EeaRi SR BRaREREgHed Bhatn ﬁlkxf"” e it

-strai ght16)r br ag'&halcﬂ:@aéﬁ branched chain a" kenyl or alkynyl, and

107

(C,-C,) bridging alkyl wherein said bridging alkyl
forms a heterocyclic ring starzing witfx the nitrogen
- of NR, énd ending with one oZ the car_:boﬁ atoms of
visaid alkyl or alkenyl chain, and whereirr said
15 h_eter_ocyclic ring is optionally fused to an A;
~ group; | | |
wherein Ar is an aryl or heteroarvl moiety
_ which is substituted or unsubstituted;
- W is oxygen or sulfur; |
20 - U is either O or N, wherein when U is O, then
R, is a lone pair oﬁ-_el’eét:ons ._=-:.zid. R, is selected
from the group consisting‘ of:
| Ar as defined '_ab_o've, .Cy-C; cycloalkyl, C,-C;
straight or branched chain alkyl or alkenyl, or C.-C:
25 straight or branched chaln alkyl or alkenyl

. substituted in one or more positions with Ar, amino,

. 106
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al kenyl or al kynyl, and (C[err]-Cféfr]) bridgi ng al kyl .10 - wherein said

bridging alkyl fornms a heterocyclic ring starting with the nitrogen
of NR[ err] wanog/magh ng with one of the carbon atons oPCcTAIsd7/2407¢| or
al kenyl chain, and wherein said heterocyclic ring is optionally
fused to an Ar group or Clerr]-Clerr] cycloal kyl; 15 or Rerr]
and Rlerr] may baallakerallegakyer thfrOchatrl:luorohféttﬁUQQYQiL@ ring.

33. The conpound of claim 32, wherein Ar is sel ected from the group
consi sting of naghkiradlght 2@ branchdel whalhumllkj_t,hcazo; Wtrdl fqrqmdr

pyridyl, and pheny 34. The conpound of clal m32,
wherein the compeagichad challna%m&n@flfl Ralrboheil , FKBRoloaR® onpiunophi lins.

25 35. The conpound of claim 34, wherein the FKBP—type

1108 - :mnammusltle&s ANKREBPEd kanoxy, cyade, Higgonpound of
claim 32, mhereln the conpound inhibits rotanase enzyme aétivity.

37. A phar rgaceut ij¢al Gcorglq@ﬂang_@locoga{ll@ang:,_, sul fpRMRAr,ophi cal ly

ef fective anmount o the conpound of cl ain132 “and 3 pharmaceutical ly

acceptabl e carrighioaikyl, sulfonyl, substituzed alkyl or alkenyl
wherein any of the carbon atcms of the alkyl or
alkenyl are optionéily replacsd with s, SO, sQ;, O,
or NR; wherein R, is selected from the group
10 con51st1ng of hydrogen, (Crﬂqi-straight or branched
| chain alkyl, (C,~Cq)-straight cr branched chain
alkenvl or alkynyl, and (C,-C,) bridging alkyl
wherein said bridging alkyl fcrms a heterocvcllc
ring starting with the nitrcgen of NR, and ending
15 with one of the carbon atoms of said alkyl or
" alkenvl chaiﬁ, and wherein said heterocyclic ring is
_optionally fused to an Ar group or C,;~Cg cyclpalkyl;
B and when U is N; R; and R, are selected
independently from the group consisﬁing of:
20 : hydrogen, Ar.ag defined above, C,-C; cycloalkyl,
C,-C; straight or branched chain_akal'or-alkenyl, or
C,-C; straight or braﬁéhed chain zlkyl or alkenyl
__subsﬁituted in one or mqré positions_with Ar, amino,
halé,.haloalky;, hydroxy, trifluoromethyl, C,~C;
25 étraight or branched chaih alkyl, C.-C; straight or

branched chain alkenyl, carkbconyl, thiocarbonvl,
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10 - 38.
medi cament

39. The use

Use of the conpound of claim32 in the preparation of a
" for effecting a neuronal act

sel ect ed WO gr oup consi sting of

lvity in an aninmal. 15

of claim 38, wherein the neuronal - agﬁ'ﬁéﬁi '
Si st stinmul ation ¢ 76%@70

neurons, pronotion of : neur onal regeneration' prevention of
neurodegeneratlon and treatnent of neurologlcal di sorder.

40. The use e9ter)arhiceestoferalkotye 2 <en°xf'nEH?B?og¢%%¥°d|sorder is
sel ected fromthe group conS|st|ng of peripheral neuropathy caused
by 25 physimarotn?hkylém’ﬂ?seﬁﬁbn%?hFE-fpﬁ?%FE&ﬁthnage to

the brain, physical danage to the spinal cord

109 sthbkal &Eéocﬁ&lé@nﬁithsﬁbéthﬂéﬁﬁgél‘Xﬁdornéhk%mbglcaI

di sorder relating to neurodegeneration. - 41. The use  of claim 40,
wherein the newhekegiicahydpfothercasbani a§ors ﬂéuﬁbéegéhéla@ron i S

sel ected fromthe group consisting of Alzheiner's D sease, Par ki nson' s
&nd anmpdkenghi erel apsiahaiélerepigced with §, SO, SO, 0,

Di sease,

10

15

20

or NR. wherein R, is selected Zrom the group

consisting of hydrogen, (C,~C;)

.chain alkyl, (Cg(%)-straight cr

alkenvi or alkynyl, and (C,~C,)

-straight or branched

branched chain

bridging alkyl

wherein said bridging alkyl forms a heterocyclic

ring starting with the nitrcgen

of.NRl and ending

with one of the carbon-atoms cf said.alkyl or

alkenyl chain, and wherein said heterocyclic ring is

opticnally fused to an Ar group or C,-C, cvcloalkyl;

or R. and R, may be taken together to form a

heterocyclic ring.

-,33.

-selected from the greup consist

The compound of claim 32,

whernln Ar is

ing of naphthyl, -

indolvl, furyl, thiazolyl, thienyl, pyridyl, and

phenyl._f'

3q,

‘The compound of claim 32,

wherein the compound

has an affinity for FKBP-type immunophilins.

25

350

'The compound of claim 34,

108

wherein the FXKBP-type
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S 1]

immunorhilins are FKBPl2.

36. The compound of claim 32, wherein the compound

inhibits rotamase enzyme activity.

37. A pharmaceutical composition comprising a
neurotrophically effective amcunt of the cocmpound of

claim 32 and a pharmaceutically acceptable carrisrx,

10 38. A method of effecting a neuronal activity in. an
animal, comprising:
administering to the animal a neurotroghically

effective amount of the compound of claim 32.

15 39, The method of claim 38, wherein the neuronal
activicy is seiected from tha group consisting of
fstimulation_of damaged neﬁrcns; promotion of
_ neuronal regeneration, prevention of
neurodegeneration and treatment of neuroloéical

20 disorder.

40. The method of claim 39, whe:ein‘the
,neur§logical disorder is selected from the group
';éonsiéting of pefipheral neurcpathy céused ey

25 ph&sical injury.or diseasg state, physical damage :é

the brain, physical damage'ts the spinal cocrd,

109
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WO 98/20117 ) ' PCT/US97/24070

stroke associated with brain damage, and

neurclogical disorder relating to neurodegeneratlon

41. The methed of claim 40, wherein the
5 neurclogical disorder relating to neurodegeneraticn
is selected from the group consisting of Alzheimer's

Disease, Parkinson's Disease, and amyotrophic

lateral sclerosis.
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