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{54} Title: SU'BSTITU‘I‘ED DIPEPTIDES AS GROWTH HORMONE SHCRETAGOGUES -

{57) Abstract: This inventien relates to nove] compounds whlch are usefol in the modulatlon of endogenous growth hormore lev-
els in 2 mammal. The invention further relates to novel intermediates for usein the synthesis of said compounds, as well as novel
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els in a mamual. The invention further relates to novel iq&q&ﬂﬁgbéges for
usein the synthesis of said conpounds, as well as novel processes enpl oyed

in these syntheses. Also included are nethods of treating a mammal which

i nclude the admi nistration of said. conpounds. 12 April 2005 WO 02/ 32888
PCT/ U3919?2#886 - 1 GROMH HORMONE SECRETAGOGUES Gr owtHCTHEROMBHES whi ch is
secreted by the pituitary gland, has w de-rangi ng devel opnental effects on
the 5 organism Artificial manipulation of growth hornone |evels has been
denonstrated to have significant therapeutic wutility. Human growth hornone
suppl ement ati on has been shown to be an effective treatnent for growh
hornone deficiencies and their related di sease states in humans. 10 Apart
fromthis application, studies have uncovered new and significant
properties of growth HRPYERHRMONE |SECRETAGOREES i nportance to the ability
to control growh hornone |evels. For exanple, clinical studies have

i ndi cated that -growth hornone suppl enentation may be useful in conbating
the 15 nal &Fceshohorgerey, iwhimhndss seBrevetietlygtlostpithotmonye [ evels in

appl | Car ot BpST R A0PM hd B EShREICEREEGLE I T i gher  pr oduct i on
of 5| eggANdsEt phuditicial mamipfietpoodoft gpowni Hamgele dR&EQE Stronger
ol anarap 2l Chefol B TRAR S, RafE: Fheeny P SAt0ULE cam i s control | ed
" by a s&ddmndypr oHemsx g}dwﬁﬂ1hormone supplementation has been

shown to be an effective treatment for growth hormone

deficiencies and their related disease states in bumans.

10 Apart from this applicapion, studies have uncovered new and
significant properties of growth hormone which lend further
importance to the ability to control growth hormone levels.

For example, clinical studies have indicated tﬁat growth
hormone supplementation may be useful in combating the

15 maladies of aging in humans. Elevated growth hormone levels.. ..., ...
in animals have been shown to result in increased lean
muscle mass. One application of this latter obserfation
cpuld result in higher production of leaner meat products or
in the.production of larger and/or stronger animals. | -

20 While growth hormone is naturally produced by the

 pituitary gland, the secietion of growth hormone into the
-bloodstream is controlled by a second proﬁein, Grthﬁ

Hormone Releasing Factor (GRF). This hormone is also
commonly known in the art as somatocrinin, Growth Hormone

25 Releasing Hdrmone (GHRH) , and Growth Releasing Hormone

-~ (GRH). - -

- There are two ways to approach therprobiem of
iné;éasing ciréulating levels of growth hormone: (1)
-increase the level of human growth hormone in |

39' the’orgahism directly or {(2) iﬁciease the organism's natural

tendency to produce growth hormone. The latter strategy may




Hor nrone Rel easing Factor (GRF). This hornone is al so n%l%ﬁm in the
art as somatocrinin, Gowh Hornone 25 Rel easi ng Hor none ( hd G owt h

Rel eas Jgone (GRH). There are two ways to apprqqlgﬂ robI em of
mcreagftﬁ%ﬁgl rculating I evels of growh hormone: (1) '&#"é’zé the | evel of
human growt h hornone in 30 the organismdirectly or (2) increase the

organi sms natural tendency to produce growth hormone. The latter strategy
may 12 April 2005 WO 02/32888 PCT/ U881/27756 -2 be achieved via

suppl ementation with GRF. GRF has been denpnstrated to increase
the-circulatory levels of growh hornmone in vivo. (Rivier, et al., Nature
(Londog%ﬁ, 30Q: 27 1982 .. The effect of GRF, including structural anal ogs

5 ther SYFEW ha R RIvQn d‘ﬂtlli’aé"'REeenGWd@i% Resmi ed. A primary
obsteuﬂdéﬁdmsk&atuaet@f1&E§é£§eEtHBfé%acur§%BE&eﬂ§G£1é Shat lifespan in
vivo. L. A Frohman, et al., Journal of Cinical 78: 906 re potent and/ or

| onger. I}Od%“tqnﬁg ipREive) e&%#‘é’sel(:l%B)al -ar datgrehébeohder) de3x00 wlsie for the
devel opfeiiz)of ehbeckidg: NWFRERLS {RALRAAGY Le-QLeAPLIBl Pshandry agents.

5 thereof, on growth hormone production has been widely
studied. A primary obstacle to the use of GRF as a direct
supplement is its short lifespan in vivo. L.A. Frohman,
et al., Journal of Clinical Investigation, 78:906 (1986).
More potent and/or longer lasting GRF molecules are

10 _therefore desirable for the development of effective human’
therapeutic or animal husbandry agents.

The structure of GRF has been modified in numerous ways
resulting in longer lasting and/or more potent GRF analogs.
It has been demonstrated that the first 29 amino acids from
15 the N-terminus are sufficient to retain full GRF activity.
Speiss, et al., Biochemietry; 21:6037 (1982). One strategy“"wﬁ*”o
has been the incorporation of‘novel D-amino acid residues in
vafious regions of the GRF molecule. V.A. Lance, et 51.,
Biochemical and Biophysical Research Communications, 119:265
20 (1984); D.H. Coy, et al., Peptides, 8(suppl. 1):49 (1986).
Another strategy has modified the peptide backbone of_GRF by
the incorporation of peptide bond isosteres in'the N-
“terminal regioh. 'D. Tourwe, Janssen. Chim. Acta, 3:3
_ {1985); S.J. Hocart, et al., Journal of Medicinal Chemistry,
25 33-1954—58 (1990) . A series of very active analogs of GHRH
is described in European Patent Publlcatlon 511, 003
publlshed October 28, 1552.
~In addltlon to the actlons of GHRH there ‘are various
-ways known to release growth hormone. For example,
" 30 chemicals such as arglnlne, Lv3,4+dlhydroxypheny1alanine (L=

'DOPA},‘glucagon, vasopressin, and insulin-induced



The structure of GRF has been nodified in nunmerous ways FZSS | ge
- longer lasting and/or nore potent GRF analogs. It has bee % ?ated
~that the Nterminus are sufficient Speiss, et al., Biochem stry,

| nvesty LQn, the first 29 amno acids from to retain full GRF activity.
Eetin)

21: 60

One strategy, novel D-amino acid re&Co{tE3 i has been. t he

I ncorporation of 20 various regions of the GRF nolecule. V.A Lance, et
al ., Biochenm cal and Bi ophysi cal Research Conmuni cations, 119:265 (1984);
D.H Coy, et al., Peptides, 8(suppld- 1):49 .(1986). Another strategy has
nodi fied the peptide backbone of GRF by the incorporation of peptide bond
| Sostéres in the N- terninal region D.- Tourwe, Janssen. Chim Acta, 3:3
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(1990)
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For ex ﬁ%?e

gﬁRH there are various ways known to rel ease growth hornone.
SPICHTAEH 8Ysaehiag it gioRendashipm om wer oxyphenyl al ani ne

(L- DOApotiH1semeon perASERr 85ehdr EHGdAsldN dondicad b3 APril 2005

5 secretion or to increase the secretion of GHRH.

In cases where increased levels of growth hormone are

desired, the problem has generally been solved by providing

exogenous growth hormone or by administering GHRH, or a

related peptidyl compound which stimulates growth hormone

10 production or release. In either instance the peptidyl

nature of the compound has necessitated that it be

administered by injection.

Other compounds have beeéen developéd.whichrstimulate the

release of endogenous growth hormone, such asg analogous

15 peptidyl compounds related to GHRH. These peptides, while

considerably smaller than growth hormones are still

susceptible to metabolic instability.

Administration of the hexapeptide growth hormone -

-releaszng peptlde 6 (GHRP-6) results in the secretion of

20 growth hormone in many sp901es including humans This

peptide is one of a series of synthetic peptldes, the

structures of which were based on the pentapeptlde Met~
enkephalin. It has been shown that GHRP binds specifically

to‘the pituitary, although the binding does not involve the

25 Oplold GHRH, or the somatostatin receptors.

.In recent years 31gn1flcant efforts have been taken to

.develop nonpeptldyi analogs of thlS series of compounds .

30

Sueh compounds, termed growth hormone secretagogues, should
be orally bloavallable, induce the productlon or release of
growth hormone, and act in concert or synerglstlcally with

GHRH. These compounds are non—peptldyl in nature and are,



WO 02/ 32888 PCT/ US01/ 27756 -3 hypoglycem a, as well as aCtjl%’Jét i.g,i] guch as
sl eep and exercise, indirectly cause growth hornone to be P@ 03 from
t he pi Ui by acting in sone fashion on the hypothal anus, perhaps
either‘t"’p(gjt2 e")c"f ease somatostatin 5 secretion or to inc?%’é‘é%’”ﬁ?égsecr etion of
GHRH. I n cases where increased |evels of growh hornone are desired, the
probl em has generally been solved by providing exogenous growth hornone or
by adm nistering GHRH, or a rel ated-peptidyl conmpound which stinulates
growt h hornmone. 10 production or release. In either instance the peptidyl
nature of ‘the conpound has necessitated that it be admnistered by

i njection. %her conpounds have been devel oped which stinulate the release
of end5§@ﬁ8 TQr FWPFE HERtRRRL 1ddy #&abkdql b§8nsarsvwhle gresyanesonpounds

[ el at egrbe b udie She RAMIAIL hoMoilee o20nRLIBEALY STEldLlod han gr out
hornmones are still =~ susceptible to netabolic instability. Adm nistration of
t he hekBpeptPreteiest h hor none  rel easing peptide-6 (GHRP-6) results in the
secretion i peciLe L nC i ng._humans. This
pepti de iso%%%zrg rg%%%ggo gs'ynlt ‘)é?ﬁ@#%egt@%dé%?éﬁ%w%uﬁéf es of which
were bdvedtonthdeepmmegbpiri devidephaemkephalital hdtiakcibesh tslzown t hat GHRP
bi nds égﬁﬁj}&jﬁsal ly to the pituitary, although the binding does not involve
the 25 oproid, GHRH, or the sonmatostatin receptors. In recent years
significant efforts have been taken to

The present inv&fntvion relates to compounds of Formula I

o R1
: R3~§T/
N_

R4 R2
' o _RS
| R Rs6
w R7
o ' Q—,'N\_
.10 - RS

- Formula I

wherein: _
R1 is NHR10 or C,-CealkylNHR10;
, ‘R10 sele_c.:ted from 1_:he group consisting of hydrogen, ;- '
15 Cealkyl, C;-Cealkyl(OH), Ci-Cealkylidenyl (OH)R11, and an
amino protecting group; | -
R1ll is seiected from the group conmsisting of C;-
- Cealkyl, Ci-Cealkenyl, Ci~Csalkyl (0)Ci-Cealkyl, C(0)0-Cy-

. Csalkyl, aryl, and Ci-Csalkylaryl; |
20 - R2 is selected from hydrogen, Cf%kalkyl,‘aryi,'and Cq~
- Cealkylaryl; | ‘ |

~ R3.is selected from the group consisting of optionally
'éubstituted'ax_f'yl, Ci-Cealkylaxyl, Ci-Cealkyl (0)-Ci-




devel op nonpeptidyl anal ogs of this series of conpounds. uch. ounds,
termed grow h hornone secretagogues, should be orally bio 'ﬂ§§P I nduce
the production or release of 30 growth hornone, and act in concert, or
synergistically wwth GHRH These conpounds are non-peptidyl in nature and
are, T2 U%3FM 2005 Wo 02/ 32888 PCT/ USO1/ 27756 theref‘g‘?‘%ﬁs"r‘%?’é“ met abol i.cal | y
stable than grow h hornone, growth hornone rel easi ng hornone, or anal ogs
of either of these proteins. The conpounds of this invention are
especially desired. 5.due to the e@hanced in vivo pharnmaceutical activity
of the <conpounds. The present invention relates to conpounds of Fornula I

. 10 @N R8 Fornmula | wherein: R is NHRLO or Cl1-C6al kyl NHR10; R10

sel ected fromthe group consisting of hydrogen, 01- 15 C6al kyl, .

Cl- Co&bR¥R{ My L CLacBalwylradhyl ( QR aalsilanCsdhi Fckmradikatti ng gr oup;
C1- oAl Re {0 C e By Qo e by %1 “and C1. coal kylaryl ) 20 R
i s sel ect eB4f kanydrrasgen C Sls(datky larydryIC; -aged l@T-arg@dal Ryt aryl ;
Csélkenyl;
5 RS is selected from hydrogen, Cr{kalkyi, aryl, and C,-
Csalkylaryl; '

W is -CHyCgHy- or -(CHp)n, where m is a number selected
from 1 to 4; | |

R6 and R7 are independently selected from the group

10 consisting of hydrogen, C;~Cealkyl, Cl—Cgalkeﬁyl, or R6 and
R7 together with the carbon atom to which they are attached |
may form a carbocyclic ring of up to 8 atoms which is
optionally partly unsaturated; |

R8 is selected from the group consisting of hydrogen,

15  Cy-Cealkyl, aryl, and Ci-Cealkylaryl;

R9 is selected from the grouﬁ dénsisting of hydrogen,
C;-Csalkyl, Ci-Csalkenyl, C;-Csalkynyl, C3~Cgcycloalkyl, Ca-
Cacycloalkenyi,.cyano; optionally‘substituted aryi,

- optionally substituted -O-aryl, optionally substituted -N-

20 aryi, éptionally substituted -S-aryl, -ai:y]:—a:;yl (K1) (K2), -
O-aryl-aryl (K1) (K2}, —N-éryl-—aryl (K1) (K2), -S-aryl- o
aryl(K;)(K2).f0—cr{kalky1, and Cr4kalkyléry1, whefein K1 is
halo or ~C$3, and K2 is hydrogen, halo or —-CF;; and

0 is'—S(O)z- or —-C(0)-~; o -

ZSA or a ph&:maceutically accep£ab1e salt or solvate
thﬁréof. ' - ' B

In a first aspect of the present invention, there is provided

- a'compound of the Formula I




R3 is selected fromthe group consisting of optionally QB&EF? ar yI
'Cl- Ceal kyl aryl, Cl-C6al kyl (0)-C1 12 April 2005 WO 02(3288 | 27756
-5 Cﬁalkylaryl, C3-C8 cycl oal kyl, (Cl-C6 alkyl) C3-C8 cycloal kyl, indolyl,
i ndolinyl, (Cl1-C6 al kyl) indolyl; Rgais hydr ogen, C1-C6al kyl, aryl,

Cl- Coal kyl aryl, Cl1- C6al kenyl; 5 R57Ts selected from hydrogen, Cl-Co6al kyl,
aryl, and Cl- Ce6al kylaryl; Wis -CH2C6H4- or -(CH2)m where mis a nunber
selected from1l to 4; R6 d R7 re i ndependently sel ected fromthe group
10 consi sting of hydrogen, iéfeé% kyl, Cl1-C6al kenyl, or R6 and R7 together
with the carbon atomto wRach they are attached may forma carbocyclic
ring of up to 8 atons wﬁ tionally partly unsaturated; R8 is

sel ected fromthe group éon |stﬁﬁg of hydrogen, 15 Cl1- C6a|ky| . aryl,. and
Cl- Coal kyl aryl; R9 is sel d _fR%m the group consisting of hydrogen

Cl- Csal kyl , Cl-Csal kenyl OC1- kynyl, C3-Cacycl oal kyl, C3-
Cacycloalkenyl cyan; optionakiy '}uted aryl, optlonally substi t ut ed
-0-aryl, optionally. substi t ut aryl, optionally substituted
-S-aryl, -aryl aryl (K)(K2), - _gﬁyl-aryI(Ki)(KZ), -N-aryl-aryl (K1) (K2),
-S-aryl- aryl (K1) (K2), - O Cl- Coa ylsRBand Cl- Ceal kyl aryl, wherein K1 is

Formula I
wherein:

Rl is NHR1O0 or C1-Cealkyl1NHR10;

R10 selected from the group consisting of hydrogen,
C1-Cgalkyl, Cp-Cgalkyl (OH), C1-Cgalkylidenyl (OH)R11l, and
an amino protecting group;

 R1I is.selected from the group consisting of C;-
Cesalkyl, C,-Cealkenyl, C1-Cealkyl (0) C,~Csalkyl, C(0)0O-Cy-
Cgalkyl, aryl, and C;- -Cealkylaryl;

R2 is selected from hydrogen, Cl C.galkyl aryl, and
Cl—Csalkylaryl i ) s s

R3 is selected from the group con51st1ng of -
optionally substituted aryl, Cy-Cealkylaryl, ;-

Cealkyl (0) -C1-Cealkylaryl, Ci:~Cs cycloalkyl, (Cy-Ce alkyl)
C3-Cg cycloalkyl, indolyl, indolinyl, (C1-Cs alkyl)
indolyl; : * .

R4 is hydrogen Cy~ Csalkyl, aryl Ci- Csalkylaryl Cz-

Cgalkenyl : '



halo or -CF3, and K2 is hydrogen, halo or -CF3; and Qis %Rgr% Ogg - O -;
25 or a pharmaceutically acceptable salt or solvate there f first
aspect of the present invention, there is provided a conpound of the
Formula | 12 April 2005 NR4- -R2 NR5. |IRO RRWQN R8 Fornmula | -wherein:
R is NHR1O or Ci1-Cb6al kyl NHR10; R O selected fromthe group consisting.of

" hydrogen, Cl1-C6al kyl, C1-C6al kyl ( , Cl-Coal kylidenyl (OHRI, and an

am no protecting group; Rl1 is selected fromthe group consisting of Cil-
Céal kyl , C2-Cé6al kenyl , C1-C6al kyl (0) C1- Ceal kyl, C(0)0-C1- Ceal kyl, aryl,
and Cl1- C6alRszI1&r )gkaleBEetis rseke ahad-cheam hyd(ljqu%l ClCpal kyly aryl, and
Cl1- C6 k& %ﬁ%& IS selected fromthe group consisting o optionally
subst i & %ﬂ 1- C6al kyl aryl, Cl Ceal kyl (0) -Cil-Ceal kylaryl, C3-CB

cycl oal kyl w @@1~@ﬁﬂahﬁy|br - (CH2}w, where m is a number
selected from 1 to 4;
R6 and R7 are independently selected from the group
consisting of hydrogen, C;-Cesalkyl, C;-Cgalkenyl, or R6
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;
R8 1is selected from the grouprqonsisting of
hydrogen, Cr{kalkyl, aryl, and Cr4kalkylafyl;
R9 is selected from the group consisting of
hydrogen, C;-CealKyl, C;-Cealkenyl, Cs-Cealkynyl, Cs-
Cgcycloalkyl, C3-Cgcycloalkenyl, cyano, optionally
substituted aryl, optionally subsﬁitdted -0-arvyl,
optionally substituted ~N-aryl, optlonally substituted -
S-aryl, —aryl aryl (K1) (K2),
-O-aryl- aryl(Kl)(Kz), ~-N- aryl;aryl(Kl)(K2),.~S—ary1— R
aryl (K1) (K2) , -0-C;-Cealkyl, and‘Cl(kalkylaryl wherein
K1 is halo or -CF; and K2 is hydrogen, halc or -CF;; and
Q is =8(0)2- or -C(Q)-; _ .
. or a pharmaceutically acceptable salt or solvate
thereof. )
. In a second aspect of the present invention, there is
provided'a pharmaceutical formulation comprising one or more
compounds as defined above together with one or more

pharmaceutically acceptable diluents or carriers therefor.

The present invention further relates to pharmaceutlcal
formulatlons contalnlng compounds of formula I, alone or in
-comblnatlon with other growth hormone secretagogue
30 compounds, and/or in comblnatlon with suitable boneu

antiresorptive agents, and the use of said compounds and/or



C3-C8 cycloal kyl, indolyl, indolinyl, (Cl1-C6 alkyl) i ndol1)é Aé ¢§
hydr ogen, C1-C6al kyl, aryl, Cl-C6al kylaryl, C2- C6al kenyl ; ﬁo P 2005 5b
R5 is selected from hydrogen, Cl-Cé6al kyl, aryl, and G - Caal kylaryl; Wis

- CH2Cstdloz/asss- (CH2) m where mis a nunber sel ected faamshihosd; R6 and R7
are independently selected fromthe group consisting of hydrogen,

Cl- Coal kyl, C2-Co6al kenyl, or R6 and R7 together with the carbon atomto
which they are attached may form_a‘%parbocycllc ring of up to 8 atons

which is optionally partly unsaturated; R8 is selected fromthe group

consi sting of - hydrogen, Cl-C6alkyl, aryl, and Cl-C6al kylaryl; RO is

sel ected fromthe group consisting of hydrogen, Cl-C6al kyl, C2-C6al kenyl,

C2- Coag Ryl at {Ghs ach%@coaslokyylthe@ng%agle%lhk@ﬂa&ge a(@ml WPtd onal 'y
substi tut ed aryl optionally substituted -0-aryl, ©Optli onaely substituted

-N-ar y?f ipwdhdianonsbdn pumeamad-aryl, -aryl-aryl (Kl) (K2), |

:a?yfiz &ll)(Kﬁzﬁl)l{é(g Cl- CGaI l}l-vg@élmglr %HZC%L%EQI)EM y%l%v%serte? ne Odlss hal o or -CF3

and KXd1s thedromatmend] @ropre@lé&tlandof@l phyS{Q) @gicul -dditicer a

pharnﬁﬁﬁﬂﬁl%ﬂhl¥> AgeeRt %% %lgnoinéggggg in endogenous growth
hormone, which method comprises administering to an animal
in need of said treatment an effective amount of a compound
of formula T.

‘ .An glternate embodiment may be a compound

of Formﬁla I wherein R3 is selected from the group
consisting of aryl, C;-Cealkylaryl, Ci-Cealkyl (0}-C;-
Ckalkylaryl, C3-Cs cycloalkyl, (Cy-Cs alkyl) C3-Cg cycloalkyld,
indolyl, indolinyl, (C;-Cg alkyl}.indolyl; and R9 is
Selectéd from the group consisting of hydrogeh, Cr{kalle,
Ci-Csalkenyl, C;-Csalkynyl, Cy{hcycloélkyl} C3-
Cgcycloalkenyl, optionally substitutéd aryl, optionally
subgtituted -O-aryl, optionally substituted -N-aryl,
optionally substituted -S-aryl, ~O—Cr4kalkyl, and Qr
Csalkylaryl; or a pharmaceutlcally acceptable salt or
solvate thereof.

S

A preferred embodiment may be a compound of Formula II

R1
w0 T

R4j: “R2 | |
. P ‘ S . -___ T -

R9”

Formula II

wherein



thereof. In a secondaspect of the present invention, thereéﬁ Ig!(rgﬁgl ded a
phar maceuti cal formulation conprising one or nore corrpoundg 28" ned
above together with one or nore pharmaceutically acceptable diluents or
carri e dnegsgf or. The present invention further relates to Qhar maceut i cal
fornmul ati ons contai ni ng conpounds of fornula I, alone P& 42858 bi nat i on
with ot her grow h hornone secretagogue 30 conpounds, and/or in conbination
.with suitable bone antiresorptive-agents, and the use of sai-d conpounds
and/or 12 April 2005 WO 112/32888 PCH US01127756 fornul ations at |east for
the increase in endogenous |levels of growh hornone in a mammal . The

pr esent invention yet further relates to nethods for the treatnent or
prevention %teL siological condition which may be nodul ated by an

i ncrease in nt’jﬁg BLE 9F oW 1CsahbyAIHBL0Whi ch met hod conpri ses

adm ni steri pgot 888 [ neffec | ve anount
o e c@@ﬂngfom tEh ?Lq)% é&iéjlr% ﬁ'@rer%{nh%rogg a

of a corrpound of formula I. An & ate e dnpound of
For nul &sfiribr e‘FJrTQR@lktslé@ﬂihctfé:dﬁsabkyilhdegybm@ﬂ)RDnsle&id ngh of aryl,

Cl- CGaIalerIngrng_,otig %@I&% Irg]O) Cl- Csalkylaryl, C3-C8 cycloal kyl, ('Cl-CG
al kyl') C3-Ca”cycloalkyl Imdol yl, indolinyl, (CleaIkyI)lndonI,anng

I s Jsel ect eBlir b sdbeqradpixmnsitsd i durliegang 6%- 65al kyI .
S ok, SR, P 0 cabh S o e
: Csalkyl aryl, and C;-Cgalkylaryl;
R2 is selected from hydrogen, Ci1-Cealkyl, axyl and C;-
Cealkylaryl;
10 R3 is selected from the group consisting of arvyl, C;-
C.;alkylaryl C1-Cealkyl (0) -Cy-Cealkylaryl, Ci-Cs cycloalkyl,
{C1—-Cs alkyl) C3-Cy cycloalkyl indolyl, indolinyl, (C,-C¢
alkyl) indolyl;
R4 is hydrogen, C;- csalkyl -aryl, Ci-Cealkylaryl, C,-
15 Cgalkenyl; . SR
R5 is selected fram hydrcigen, C1-Cgalkyl, aryl, and Cy~
Csalkylarvyl; '
R6 and R7 are independently selected from the grbup
consisting of hydrogen, C;-Cgalkyl, C,_—C.;alkeriyl, or R6 and
20 R7 together with the carbon atom to which xthey are attached
may form a 'carbocyclic ring.of up to 8 atbms which :i's'
optionally partly unsaturated; ' |
R8 1S selected from the group consisting of hydrogen,
C1 Csalkyl aryl, and C;-Cialkylaryl;
25 .R9 is selected from the .group con51st1ng of b,ydrogen,
: Cl—cgalkyl Ci1~Cealkenyl, C;- Cealkynyl, Ci- Cacycloalkyl Ca-
' Cacycloalkenyl optlonally substituted - aryl optlonally
substltuted -O-aryl, optlonally substltuted —N—aryl
optionally substltuted -S- —aryl, -aryl- aryl (K1) (K2}, —0 aryl-
30 . aryl (K1) (K2), -N-—aryl_;ar.yi_l. (K;L) (K2) ,» ~S-aryl-aryl (K1) (K2), |




substituted -0-aryl, optionally substituted -N-aryl Op“&dgl )é
" substituted -S-aryl, -OCl-C6al kyl, and d-. Csal kyI aryl pr 2005
pharmaceutical |y acceptable salt or solvate thereof. A preferred enbodi nent
may béav@oudggfound of Formula R7 NNR8 || RO Fornul a | lpcwmbgneingl2 April
2005 WO 02/32888 1 PCT/USQ /27756 Rl is NHR10O or O -C6al kylNHR10; R10.

sel ected fromthe group consisting of hydrogen, Cl- C6al kyl,

Cl- Ceal kyl (OH), C1-C6al kyl i denyl ( R11, and an amno protecting group; 5
R11 is selected fromthe group consisting of Cl- C6al kyl, Cl-C6al kenyl,

Cl- Ceal kyl (0) C1- Ceal kyl , C(O O C1- Co6al kyl, aryl, and Cl-CSal kyl aryl; R i S
sel ected from hydrogen, Cl- CGaI kyI aryl and Cl Coal kyl aryl 10 R3 is

sel ectasl &, r ryl CGaI kyl

(O -CL- 06’1%;%1%1?519 B G cy oaI ky , a‘fﬂ‘l‘i’redg} ﬁ%{ﬂéd cyctoal kyl

i ndol y3nd i¥Kols dudraqoen, Chalal ond FCFadoand ;
Q is -S{0};- or —C(0})-; and

m is a number selected from 1 to 2;
or a pharmaceutically acceptable salt or solvate

thereof.

A further preferred embodiment may be a compound of
Formula IIT | |

Formula IIT

or a-pharmaceuticaliy acceptable salt or éblvate thereof,
wherein: , :
R13 is 3-phenylpropyl, phenylmethoxymethyl, 3-
indolylmethyl, or cyclohexyimethyl; -
' R15 is hydrogen, methylr ethyl, or ﬁ -propyl;
R16 and R17 both are methyl or ethyl, or together with
" the carbon atom to which they are aﬁtached form’ a
cyclopentane or cyclohexane ring; :
R18 is selected from hydrogen, methyl or ethyl
R19 is thlenyl naphthyl thlazolyl, oxazolyl,
pyridinyl, O-phenyl, or phenyl, which is optidnélly

substituted with one or more substituents independently‘

i



R4 is hydrogen, Cl-C6alkyl,-aryl, Cl-C6al kylaryl, 01- 15 %krﬁ%éb R5 is
sel ected from hydrogen, Cl-C6al kyl, aryl, and Cl- C6al kyl a PP % d R7
are independently selected fromthe group consisting of hydrogen,

Cl- Coalés ¥h/z2s6sl- Coal kenyl , -or R6 and 20 R7 together %‘ftﬂ‘j%ﬂ?"% rbon atomto
whi ch they are attached may forma carbocyclic ring. of ‘U 038 atons .

which:is optionally partly unsaturated; RB is selected fromthe group
consi sting of hydrogen, C -C6alkyl, aryl, and Cl-Csal kylaryl; 25 RO is
sel ected fromthe group consisting:of.hydrogen, Cl-C6alkyl, Cl-Csalkenyl,
Cl- Coal kynyl , C3-Cecycl oal kyl, C3- Cecycl oal kenyl, optionally substituted
aryl, optionally substituted -0-aryl, optionally substituted -N-aryl,

ti ' g d -S- |, - | - K1) ( K2 -0- |- 30 . | .
OR1) (Lo T kB8 RolbY sonsTel 4] b (01 e gy, b Ger i1 2005 Vo
02/ 32 |\, 27 - | k - | [ .Wh in KL i
“.hal o, ?&ﬂc%% and 2K25|5§HF1€%1 r%g%],:%l ,O%C@%%a%@gi?jgafsﬁeg? e(r)(ra[ r]C( 0 I S

~and m9®NE (funber atky et eHSO.AM L Gg0a2kyd) , aCOOAL naoevti cakl y acceptabl e
salt or,.saqlvate _thereof. A further gref erred enbodi rent nmay be a conpound
of F&Ma .| fydroxy, nitro, halo, 80,(Ci¢ alkyl), and cyano; and

5 Q is ~5(0),- or —C{0)-.
The present invention additionally relates to compounds
of formula IV in which R13 to R19 have the same definition

as in Formula III:

TR

10

Formula IV

aY

~ The pxésent‘invention further relates to compounas of
formula IVA which correspond to compounds of fbrmﬁla v
15 except that R16 and R17 together with the carbon atom to
which they are attached form a cylepenEane qf cyclohexane
ring. o _ : .. S
The present invention still furtﬁer relates ﬁo-
'compounds of formﬁla V.in which R13 to R19 have the same

20 definition as .in Formula IIT:




R19 Formula Il or a pharnaceutlcally acceptabl e salt or ﬁglvaiﬁgéﬂereof
wherein: R13 is 3-phenyl propyl, phenyl methoxynethyl, 3- i

cycl ohexyl nethyl; -". R Sis hydrogen met hyl , ethyl, or n- propyl R1. 6
and R17 both are nethyl or- ethyl, or together mﬁth the carbon atomto which
they are cycl opentane or cyclohexame_ring; attached forma R18 is selected
from hydrogen, nethyl or ethyl; R19 is thienyl, naphthyl,. thiazolyl,
oxazolyl, pyridinyl, O-phenyl, or phenyl, which is optionally substituted
Wi th one or nore substituents independently 12 April 2005 WD 02/32888
PCT/ USUI / 27756 -9 sel ected fromthe jgroup consisting of Cl-C6 al kyl, Cl1-C6
al koxy, CONH2, CONH(C1l-C6 al kyl Cl-C6 al kyl), SO NH2, .SO02NH(C1l-C6
al kyl), NHSQ2(C1-C6 al kyl), - C6 aIkyI), hydr oxy, nitro, halo,

S02(Cl.6 al kyl), and cyano,_ and . s 25(0) 2- -C(O-. The present
invention additionally rela Honpounds of fornula IV in whi ch 1113 to
R19 have the sane definition S |ﬂ1§ornula [11: R13~NH 10.
07N ryg
R17 -
\ N—R18
R19
O
Formula v

The present 1nvent10n further relates to compounds of .
formula VA which correspond to compounds of formula v except
that R16 and R17 together with the carbon atom to which they
are attached form a cyclopentane Qr cyclohexane ring.
The present Jinvention still Ffurther relates to
processes for the preparatlon of compounds of formula I. e

In a thlrd aspect of the present invention, there is provided
a4 process for preparing a compound of Formula I

O~ _R1 .
R3 Y .

N |
R4&—" “R2

_ Formula I
- wherein: |
Rl is NHRiO or C;-CealkylNHR10;
_ R10 sélscted_from the group’consistiﬁg of hydrogen,
: C]_—Csalkyj_, Cy —Csalkyl(OH} .

C1-Cealkylidenyl (OH)R11, and
an amino protecting group; ' .




ON.R16 RI5 R19 0 SO Fornula IV The present invention fgég}%oégl ates to
conpounds of. formula I VA which correspond to conpounds o ormira IV 15
except that R16 and R17 together with the carbon atomto which they are
attached form a cycl opentane or cycl ohexane ring, The present invention
still further relates to conpounds of formula V in which R13 to R19 have
the same 20 definition as-in Fornmul@ [ 11. 12 April 2005 -10 NH2 R131-11NH k
R15 N R16 O Forrmula V The present invention further relates to conpounds
of ~ fornu VA _which correspond to conpounds of fornula V except that R16
ke "RriRcFRY EERh

and R17 t oge%hé? W QtTRED SisdFtiRgyof afe att ached form a

cycl ofentlank, dEz-ﬁlyaIthhaxhneclr—icaglkiﬁ]eopcps-_galki,nye@(dgqp_@lu Il further

rel at gs, 48,1 Pr se _t.h reparation of conpounds of formula I. In a
third aspect’ o i’e agl}c{eg'rén{:‘af ¥, there is provided

R2 is selected from hydrogen, C;-Cealkyl, aryl, and
Ci-Cgalkylaryl; _

R3 is selected from the group consistiﬁg of
optionally substituted aryl, C-Cealkylaryl, C;-
Cealkyl (O) -Cy~-Cealkylaryl, C3-Cy cycloalkirl, {C1-C¢ alkyl)




a piocess for preparing a conmpound of Formula I N R5 rﬁgﬂﬁ
Formula | wherein: Rl is NHR10 or Cl-C6alkylNHRI o; Rl O sel e omthe

group' consisting of hydrogen, Cl-C6al kyl, Cl-C6al kyl.(OH:),

Cl- Coal kylidenyi (OH)RI1. and an amino protecting group; | 10a Rl1l is
selected fromthe group consisting of Cl- Co6al kyl, C2-C6al kenyl, .
Cl- Coal kyl (O C1-Coeal kyl, C(O O Ci1- Coal kyl, aryl, and Cl-Co6al kylaryl; R2 is
sel ected from hydrogen, Cl-C6al kyliobaryl, and GCi-C6alkylaryl; R3 is :
selected fromthe group consisting of optionally substituted aryl,

Cl- Cal kyl aryl , Cl- C6al kyl (0)-Cl-C6al kyl aryl, C3-C9 cycloal kyl, (Cl-C6

al kyl S35 aprqloadds . 1@Bd€3Yt80§l@1i©éikyl, (@ckateybikiyadol i nyl , (Cl-C6 al kyl)
i ndol yinad¥4-1i s hydrogen, Cl-Céal kyl, aryl, Cl-Céalkylaryl, C2-

R4 is hydrogen, Cr{kalkfl, aryl, -Csalkylaryl, C,-
Cealkenyl;

RS is selgcted from hydrogen, Ci-Cgalkyl, aryl, and
Ci1~Cealkylaryl;

W is -CH,C¢Hy- or - (CH,)n, where m is a number
selected from 1 to 4:

R6 and R7 are independently selected from the group
consisting of hydrogen, C;-Cgalkyl, C;-Cealkenyl, or Re
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;

R8 is selected from the group consisting of
hydrogen, C;-Csalkyl, aryl, and C;-Cealkylaryl;

R9 is selected from the group consisting of
MﬁngaLEhC@Bql Cy~Cgalkenyl, Q%}ﬂkwwl Cz-
Cscycloalkyl, C;3- Cscycloalkenyl, optlonally substituted

- ary%, optionally substituted -O-aryl, optionally
"~ - substituted -N-aryl, optionally substituted -S-aryl, -
aryl-aryl (K1) (K2}, -O-aryl- aryl(Kl)(Kz), -N aryl-
aryl(K1) {(K2), -§- ~aryl- aryl(Kl)(K2),~0 C1(kalkyl and G-
Cgalkylaryl, wherein K1 is halo or —CF& and K2 1s
" hydrogen, halo or -CF;; and ' . : : s
' Q is -S(0);- or —C(O)-; |

comprising coupling a compound of Formula IX’

5 Re

hw R7

Ix-

with a compound of Formula XI-

R3..
R4 ﬂm)“ :
e} o
‘OH XTI




C6al kenyl; R5 is selected from hydrogen, C1-C6al kyI aryl, and

Cl- Ceal kyl aryl; Wis -CH2C6H4- or -(CH2)m where mis a nutfo&Rnl 2005 ect ed
froml to 4; R6 and R7 are i ndependently selected fromthe group

consi sting of hydrogen, CI-C6al kyl, C2-C6al kenyl, or R6 and R7 together
with the carbon atomto which they are attached may form a carbocyclic
ring of up to 8 atons which is o bi‘onally partly unsaturated; R8 is

sel ected fromthe group consisti ng hydr ogen, Cl-C6al kyl,” aryl, and
Cl-Ceal kylaryl; RO is selected fromthe group consi sting of hydrogen

C1- CBal kyl InG2-Batthenybe c €2 106k Rk enC3rny@8 e Y 6L 08l KYlo s

C3- Copysy Raldkean t onal |y substituted aryl, optional ¥ y substl tuted
-o-aryl, opti on%{ljlf?y gsgu tPlrﬁ%g%’am?\l-aarcﬂmpoébﬂl%aﬁqrylugabst| tuted -S-aryl,

aryl - a:ryI(KI)(KZ) -Oaryl-aryl (KI)(K2), -Naryl- aryl (K1) (K2),
-S-aryl-aryl (KI')(K2),.-0 C1-C6, al kyl, and. Cl- C6al kyl aryl, wherein Kl is
halo or -CF3 and K2 is hydrogen, halo or -CF3; and Qis -S(0)2- or -C(O
conpri sing coupling a compou of gormula I X R5 R6 R7 WIxXx' with a '
conpound of Formula X' R3 '

N__
R4i R2
R5
o~ "N~
| R Rs
R
Q—N
AN
R8

o "Formula T
wherein: .

Rl is NHR10 or C;-CealkylNHR10;

R10 selected from the group consisting of hydrogen,
'C1-Cealkyl, Ci-Csalkyl(OH), C,-Cealkylidenyl (OH)R11l, and
an amino protecting group;

Ril is selected from the group cons:r.stlng of C;-
C.;alkyl C,- Cgalkenyl Cy~ CgalkY]. {0) Ci- Cgalkyl C(O)O C]_
Cealkyl, aryl, and C;-Cgalkylaryl;

R2 is selected from hydrogen Cy- Csalkyl, aryl, and
Ci-Cealkylarvi; _

R3 is selected from the group conszstlng of
optlonally substituted aryl, ¢;- Cealkylaryl, ;-

Csalkyl (0) -C,- Cealkylaryl, C;-C, cycloalkyl (C1-Cs alkyl)
. C3-Cy cycloalk:yl 1ndoly1, 1ndo_11ny1 (Cy- Cs alkyl)
J.ndolyl |

R4 is hydrogen Ci-Csalkyl, aryl Cy- Csalkylaryl
Cz-Cs alkenyl ‘



RBH R4 *NOHXI'. 12 April 2005 10c In a fourth aspect O{cﬁaﬁzﬁ gsent
i nvention, there provided a process for preparing a conpoun ofrnmul a |
Ri-11~ -R2 NR5 | R RRR Q--NN RB Formula | is wherein: R .is NHRLO or
. C1- Cbal kyl NHR10; R10 selected fromthe group consisting of hydr ogen,
‘G -Coéal kyl, Cr-Ceal kyl (OH), Cl-C6al kylidenyl (CHRI, and an amno
protecting group; Rl1 is selected fromthe group conS| sting of Cl- Cé6al kyI
C2- C6al kenyl ., Cl-C6al kyl (0) Cl1-Ce6al kyl, C(O O Cl1- Co6al kyl, aryl, and
Cl- Coal kylaryl; R2. is selected frogy hydr ogen, Cl-C6al kyl, aryl, and
Cl-Co6al kylaryl; R3 is selected fromthe group consisting of

R5 is selected from hydrogen, C;-Csalkyl, aryl, and

C1~Cealkylaryl; ‘

W is -CHyCeHy- or - (CHy)g, wheré m is a number
selected from 1 to 4;. |

R6 and R7 are independently sélected from the group
consisting of hydrogen, C;-Cgalkyl, Cy-Cgalkenyl, or Re
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up £to 8 atoms
which is optionally partly unsaturated;

R8 is selected from the group consisting of
hydrogen, C;-Cealkyl, aryl, and Gy -Cgalkylaryl ;

R9 is selected from the group consisting of
hydrogen, - ¢;-Cgalkyl, Cz-Cealkenyl, C;-Cealkynyl, Ci-
Cscycloalkyl, C;-Cgcycloalkenyl, optionally substituted
aryl, optionally substituted -0-aryl, optionally
substituted -N- aryl, optionally substituted —S- aryl -
aryl- aryl(Kl)(Kz}, ‘~-O-aryl- aryl (K1) (K2), -N-aryi- U S,
aryl (K1} (K2), —S_aryl aryl(Kl){K2},—O-Cr4kalkyl, and C;-
Cealkylaryl, wherein K1 is halo or -CF; and K2 is
hydrogen, halo or —CF;; and |

Q is ~5(0)2- or -C(0)-;

\

comprising deprotecting a group of the formuld Ia‘

Rz Rz

Ia’; wherein PG is an amino-protecting group.



optionally substituted aryl, Cl-C6al kylaryl, Cl1 C6al kyl (01)2 /gl gﬁ kyI ar yI
C3-C8 cycl oal kyl, (Ci1-C6 alkyl) C3-C8 cycl oaI kyl , indolyl’ &

(C1-C6 alkyl) indolyl; R4. is hydrogen, Cl-Ce6al kyI aryl ., CI Coal kyI aryl,
C2-C6 al kenyl; 12 April 2005 10d R5 is selected from hydr ogen, C1-C6al kyl,
aryl, and Cl-C6al kylaryl; Wis -10e2C6H4- or -(CH2)where mis a nunber.
selected from1l to 4;. R6 and R7 are independently selected fromthe group
consi sting of hydrogen, G -C6al kyl, C2-C6al kenyl, or R6 and R7 together
with the Camhi)rteairm‘nelrm wmb@l&vhbwo@eeusaat ashedemaustapm a carbocyclic

ring of u which is optignally partly unsaturated; R8 is
sel ect e‘%a ?ﬁ'e :Fgl?p‘ o GRETed ﬁ‘&anlngﬁyHPgﬁéﬁ otketBaFRyl, aryl, and

Cl- CGaiém@fawed R&'drse&% ked oL ORlFRe sOEBUR S hygr ogen,
CL- CBal kyl.. C2- Ceal kenyl ,  €2- Ceal.kynyl ,  C3- Oet?%?g‘%é E{?Pg“‘% &

 C3- CacyRA T Kehyormsdt |Q§n§lPPf§i‘a§&§é’tr| fomed " Eﬁﬁf—‘rsoppl sadllipodebeti t ut ed

- 0- ar yhil 19d 1Al vy sistit yhe y tiQ stituted -S-aryl, -
Jaryl aryl (K1)(K2§ér ~0- a%ﬁ “’Srgfa“& %‘-’aﬁ"B arﬁ6 %"F{% (K1) (K2),
[S-ar WL ter Yok ey Ligldteesal R, rafidr€ltoOsal iyl aryholabetein Kl is

.ha|0 C“msﬁjiéfﬁ¥$'@%'ﬁ%ssh¥ﬂégg%8me9§&° QEDMgFSre§ers to field

desorption mass spectrometry; “IS” refers to ion spray
ionisgtion; “EI” refers to electron impact ionisation; “uyv~
refers to ultraviolet spectroscopy; “IR” refers to infrared
spectroscopy; and “NMR” refers to nuclear magnetic resonance

spectroscopy.




Qis -S(0)2- or -C(O-; conprising deprotecting a group of %} %Q‘é Ia | a,
I RS WRO 1/ "RT N, RB, la'; wherein PGis an., amn 6

group. be The ternms and, abbreviations used in the i nst ant exanples have
their normal neani ngs unI ess otherw se designated. For exanple "OC' refers
to dedY@B¥328E| siyus; "N' refers to nornmal or nornmalitBCT/USMEBITIS6refers to
mllinole or n1II|nDIes; "g" refers to gramor grans; "nL" neans
mlliliter or mlliliters; "M refers to nolar or nolarity; - "M5" refers to
mass spectronetry; "FDVE' refers tpsfield desorption nmass spectronetry;
"IS" refers to ion spray ionisation; "El" refers to el ectron inpact
lonisation; "W refers to ultraviolet spectroscopy; "IR" refers to
infrared spectroscopy; and "NVR' refers to nucl ear magnetic resonance
spectrosco@ys uE2dApereid(0the Wexnl 27328898 RE1USEELard 560 - 11 As used

herein, the term "Cl1-C6 alkyl" refers to straight or branched,
monov at LI (Fr REaRCEE pHEPRVRleRths SaiTurpted Bléﬁhﬁ'&)ﬁ-‘ shsrigsand

incl udes,1 Y ¢ TahBbn! hobhehd® indRIWE, HRIhYL: nBE OPYhitd SRy 0PY!, butyl,

I sobutyl, tbutyf_1
methyl, et yl propyl isopropyl, butyl, isobutyl, t-butyl,

5 pentyl, isopentyl, and hexyl. The texrm *Ci-Cg alkyl”
includes within its definition the term “C1-C4 alkyl”.

As used herein, the term *cycloalkyl” refers to
cyclized chains of 3 to 6 carbon atoms and includes, but is
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, and -

10 cyclchexyl.

The term “halo” means chloro, fluoro, bromo or iodo.
Halo may most preferably be chloro or bromo.
“C1-Cg alkoxy” represents a straight ot branéhed alkyl
15 chain having from one to six carbon atoms attached to an
chgen atom. Typical C1-Cg alkoxy groups include methoxy,
ethoxy, propoxy, isoPrépoxy, butoxy, t-butoxy, pentoxy and
‘the like. The term “Cy-Cg alkoxy” includes within its
" definition the term “Ci1-Cq alkoxy”. N '

20 “C3-Cg alkaﬁoyl" rebresents a straight ot brénched
alkyl chain haV1ng from one to five carbon atoms attached
through a carbonyl moiety. Typical C3-Cg alkanoyl groups
include ethanoyl (also referred to as acetyl), propancyl,

o 1sopropanoyl butanoyl, t butanoyl pentanoyl hexanoyl and

25  the like.

"C1-C¢ alkylidenyl” refers to a straight or branched,
divalent, saturated aliphatic chain of one to six carbon
atoms and intlﬁdes, but is not limited to, methylenyl,

ethylenyl, propylenyl, isopropylenyl,'butylenyl,.

e i e e,




5 pentyl, isopentyl, and hexyl. The term"Cl-C6 al kyl" ﬁ%*’ ? @%thln Its
definition the term"Cl-C4 alkyl". As used herein, the ter @ﬁ P I kyl ™
refers to cyclized chains of 3 to 6 carbon atons and includes, but is not
i mt eWR#3328%c| opropyl, cyclobutyl, cyclopentyl, andCngoquﬂbhexyl. The
term "hal 0" nmeans chloro fluoro, bronD or iodo. 15 Hal o may nost .
preferably be chloro or brono. "Cl-C6 al koxy" represents a straight chain
having fromone to six carbon atong,_oxygen atom Typical Cl-Cg al koxy
groups or branched. al kyl attached to an include nethoxy, ethoxy, propoxy,
| sopr opoxy, butoxy, t-butoxy, pentoxy and the like. The term "Cl-C6

al koxy" includes within its definition the term"Cl-C4 al koxy". 1 20 "C2-C6
aIkanoﬁﬁbbmtplenghtstebuﬁy}éqym @enbiasahed isbkaht¥lhaiyi having fromone to
five c rbo gns %i‘ﬁﬁégﬁk t hrough a car-bonyl roiety. Typical C2-C6 '
al kanoy xa'Sﬂﬁ i) ¥fanoyl “(al'so referred to as acetyl), propanoyl,

| sopr opanoyirhe bgéaf YAy 1« Bt sPaA! éﬂ@hﬂmlc@ ﬁgpsdr rapds25 the 1iKe.

"Ci-C6 alkylidenyl" refers to a straight or branch di val'ent, saturated
allphaFPQ' RAPACHF Teldwessiof Satord -membered mono- or bicyelic

S 1rings with 1 to 4 heteroatoms {(a “hetercaryl”) including but
not limited to such groups as phenyl, napthyl, biphenyl,
thiophenyl, benzothiophenyl, furanyl, benzofuranyl, and the
like. The term “carboeyclic aryl” means that the aryl ring
‘does not contaiﬁ any heteroatoms (the xring is not

10 hetercarvyl).

The term “optionally substituted aryl”, “optionally
'substituted N-aryl”, and “optionally substituted S-aryl”
means that each of the respective aryl groups (which aryl
group may contain hetercatoms as described.above), is

15 optionally substituted with from one to four substituents,
independently selected from ﬁhe group consisting of
CleS alkyl, ~OC1-Cg alkyl, -OCF,;, amide, aryl, aryloxy,
502(C;.¢ alkyl), NHamide, carboxamide, sulfonamide,

, NHsulfonamlde, imide, hydroxy, carboxy, nitro, halo,
20 tri(chlore or fluoro)methyl, and cyano. The aromatic ring
| may be attached at any carbon atom or heteroatom Whlch
affords a stable structure. The group, 3,4-
Amethylenediokyphenyl is embraced by this deflnition.
The - term "—-0O-aryl” means an aryloxy substituent which
25 is bonded to the parent molecule through the © group The -
term optlonally substituted -~0O- aryl” means that the aryl N
group of the -0O-aryl substltuent is optionally substltuted }
with from one to four substltuents independently selected '
. from the group con31st1ng of C31-Cg alkyl, -0C1-Cg alkyl, -
30 OCF;, amlde aryl aryloxy, SO;(C;; alkyl), NHamide,
' qarboxamlde,.sulfonamlde,-NHsulfonamlde, 1m1de, hydroxy,



|

defi ni

atons and includes, but is not limted to, nethylenyl
propyl enyl, isopropylenyl, butylenyl, 12 April 2005 MD 02/@%%@@&005

PCT/ US01/ 27756 -12 isobutylenyl, t-butylenyl, pentylenyl, isopentylenyl,
hexyleuxh ”%&g the like. The term"aryl" represents an aromatic ring or
rings matic residues of 5 to 7-menbered nono-PEFUBNIRJESIi c 5 rings
wth 1 to 4 heteroatons (a "heteroaryl") including but not limted to such
groups as phenyl, napthyl, biphenyl, thiophenyl, benzothiophenyl, furanyl,

benzofuranyl, and the 1like. The teramn "carbocyclic aryl"™ means that the
aryl ring does not contain any heteroatons (the rjng I's not 10
heteroaryl). The tern1"optiona||y substituted aryl™ optionally
substituted N-aryl", and "optionally substituted S—aryl nmeans that each
of thecﬁﬁ@B§Yb|uétapylhgl@upSrivwhkdroamwlfl@b@bpmﬁahymonaﬁan het er oat ons as
descri bove), is 15 optionally substituted with fromone to four

- substitdents, independently selected fromthe group consisting of Cl-C6

al kyl, -OC1TBS aéml »-aBEFBHTyAN KIS, (K@Y reFeykoXy, ansg%frfl% o@bkY! ),
NHan1d% grg ga sul fopnam de, . NHsul fonam de, im ydroxy, carboxy,
nitro, kpEitype rV%EﬂI?ﬁc?491qﬂQﬂﬁﬂo?ﬁﬁﬂhﬁFouanﬁaé9aﬂ@dlﬂimnaﬁ(Mﬂat|c ring

may s be aayllaghedpabe iy a5 halt ALMBOLIRS! R10akAMNT oy pLTords a stabl e

struct The group, 3, 4- nethylened|oxyp eny IS enbraced by this
gpgﬁn £8 fnelude halo and -CF;, and K2 is defined to

lnelude hydrogen, halo, and -CF;. Similarly, the terms “-0-

aryl—aryl(Kl)(KQ)", “~-N-aryl-aryl (K1) (K2)*, andr“—s-aryl-

aryl (K1) (K2)” are likewise defined. For example, the term

10 "-O-aryl-aryl (K1) (K2)“ means an aryloxy substituent as
defined ebove which is substiuted with an additional aryl
group, said additional aryl group being disubstituted with
K1 and K2. K1 and K2 are as defined immediately above.

The term “carbexy—protecting group” as used herein
- 15 refers to substituents oflthe‘carboxy group commonly e
employed ;6 block or protect the carboxy functionality while
reacting other functional groups on the compound. Examples
of such protecting groups include methyl, ethyl p-
nitrobenzyl, p-methylbenzyl, p- methoxybenzyl 3,4-

20 dlmethoxybenzyl,,z,é dlmethoxybenzyl, 2,4,6- ,
trimethoxybenzyl, 2,4,6-trimethylbenzyl, pentamethylbenzyl,
3,4-methylene-dioxybenzyl, benzhydryl, 4,4‘-dimethoxy-
benzhydryl, 2,2‘,4, 4'—tetramethoxybenzhydryl t-butyl, t-

- amyl, trityl, 4- -methoxytrityl, 4,4°- dlmethoxytrltyl 4, 47
- 25 4”-tr1methoxytr1ty1 2- phenylprop 2-yl, trlmethylsilyl, t-
butyldlmethylslly;, phenacyl, 2,2,2-tr1chloroethyl, 2-(di (n-
‘butyl)methylsilyl)ethyl; p-ﬁoernesulfonylethyl, 4- o
nitrobenzylsulfonylethyl, allyl, cinnamyl, 1-
(trlmethy151lylmethyl)prop l-en-3-yl, and the like,
}0‘ A preferred carboxy- protectlng group for the practice of the

.present invention is methyl or ethyl. Further examples of -



The term"-Oaryl" neans an aryl oxy substltuent which 25 gsjwq?ﬂﬁ to the
parent nol ecul e through the 0 group. The term"optionally

- 0- aryI ygﬁns that the aryl group of the -0O-aryl substituent is

opt i onal Wstituted wi.th fromone to four substit LRGRESHATEPendent |y
sel ect ed fromthe group consisting of C1-C6 al kyl, -OCl-C6 al kyl, - 30
OCF3, am de, aryl, aryloxy, S02(Cl_6 al kyl), NHanide, carboxanide,

sul fonam de, NHsul fonami de, imde, Rydroxy, 12 April 2005 WD (12/32888
PCT/ US01/ 27756 -13 carboxy, nitro, halo, tri(chloro or fluoro)nethyl, and
cyan o. The term"-aryl-aryl (K1) (K2)" refers to an aryl group substituted
with an additional aryl group said additional 5 aryl group being

di substtltlewseecgmups Khyame K2unKlihs rdefizBedmt os{(lgfaud& CF3, and
K2 S deférﬁ?h i ncl ude hifrogen hal o, and 3 S|n1larly, tHe terns
-0- ari€a BHEERS) " et 2l ar FPPERY| ER1IFBRREET Bnd "- S-aryl -

aryl (Ki )(KZ)Theart%ﬂrrl leai; 5.6 - e 0 apl, &L 10
-Oaryl - arylg“%) (K2) " ﬁeang gﬁa§g§P§x§r§§gstlgu%% g 4 %ﬁﬁﬂ ned above whi ch

i s subst§hfe tﬁﬁlbgﬁléeeptsoﬁél thﬁyamlgoogppupaccoimmhﬂl}t icompallovasdy|  gr oup
obous. AP e Bkt e Bl he sl Saet B G S et i or s to

above. The term "carboxy-protecting grou
substltQRhﬁR;ﬁNHch@n@érb@&ypgronpthennbmpyunenplEﬁ&ﬁbﬁé%lafO%mC%r pr ot ect

Lo cochins HHIRLLRIAL Lowll! L BEUELLAE SLNFle [ L1, IR3URS On the
supra.
Examples of such amino-protecting groups include, but
© 10 are not limited to, formyl, trityl, phthalimido,
trichloroacetyl, chloroacetyl, bromeacetyl, iodoacetyl, and
urethane-type blocking greoups such as benzyloxycarbonyl, '
~pheny1benzyloxycarbonyl 2-methylbenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl,
15 4-chlorobenzyloxycarbonyl, 3- chlorobenzyloxycarbonyl
2- chlorobenzyloxycarbonyl 2,4- dlchlorobenzyloxycarbonyl
_4 bromobenzyloxycarbonyl 3-bromobenzyloxycarbonyl,
74 nitrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl,
. n-butoxycarbonyl, (MBoc} t-butoxycarbonyl,
- 20 1,1—diphenylethul—yloxycarbonyl, : R
1,1-diphenylprop-1-yloxycarbonyl,
—phenylprop 2-yloxycarbonyl,
2- (p-toluyl) -prop- 2-yloxycarbhonyl, cyclopentanyloxycaraonyl,:
1- -methylcyclopentanyloxycarbonyl, cyclohexanyloxycarbonyl,
25 -methylcyclohexanyloxycarbonyl
B “'—methylcyclohexanyloxycarbonyl
- 2-(4-toluylsulfonyl) - ethoxycarbonyl,
{2—(methylsulfbnyl)ethbxyearboﬁyi,
| 24(tripheny1ph05phino)~ethoxycarbonyl,
30 flﬁorenylmethexy-carbenyi (FMOC) ,
' 24(trimethylsilyl)etﬁoxycarbényl; allfloxycarﬁonyl,




of such protecting groups include nethyl, ethyl, p- n|trob3q§yl2

p- met hyl benzyl, p-nethoxybenzyl, 3,4- 20 dlnethoxybenzyl rl 2005

2, 4- di met hoxybenzyl, 2,4,6 trinmethoxybenzyl, 2,4, 6- trlnethylbenzyl,
pentanethylbenzyl 3, 4- et -hyl ene- dloxybenzyl benzhydryl, 4,4'-dinmethoxy-
benz hy¥e )3/32888 o' 4, 4' -t etramet hoxybenzhydryl, t-butyPCT/USO1RA®, trityl,
4-met hoxytrityl, 4,4 -dinmethoxyt-rityl, 4, 4' 25 4"-trimethoxytrityl,
2-pheny|prop-2-y|, trimethylsilyl, t- butyldinethylsilyl, phenacyl ,
2,2,2-trichloroethyl, 2-(di(n- butyt)nethylsilyl)ethyl,

p-t ol uenesul fonyl et hyl, 4- nitrobenzyl sul fonyl ethyl, allyl, cinnanyl, 1-
(trinethylsiIylnethyl)prop-l-en-3-yl, and the like. 30 A preferred

car box rotecting %roup for the practice of the present invention is
met hy|-L oftringahylEidyieetbxhhptres- tﬁEﬁ&§0MMddrbaﬁ9$ WD 02/ 32888

T PR NBEE UR T, O O gL a ey ¢ Chanter
"am no2 .p?dt-em:tuqildogbeuhéxgsanheﬂyh,erBdthyi@vﬂeQSPtopﬁﬂjaéérﬁm s of the
?ELQ?i é#ghr°é£¥ﬁq§%P§ng %gg%}gé% ¢ orpeég% = %$§%$g§££npound
Ex&rmlﬂmhﬁn@ﬂmycam‘baﬁypr Oieﬁip@guwma&a&@an?@ fonacd 15, G eene, et
ra., Ex of such am no-protecting groups include, but 10 are
not I|?ﬁ¢%ﬁ¥%ﬂ§t%gg H§F°n¥4|$§@“P1ﬁﬂTﬁﬂqﬁﬁHESanﬁPlé?ﬁﬁﬁoacetyI
' Ch|OrGi&ﬁﬁedylphb@@ﬁiﬁét&kldé‘%ﬂ%?inH@:aﬁ%ﬂ%-protectlng groups.
The amino-protecting group employed is usually noe
.eritical so 1ong as the derivatized amino group is stable to
10 the condition of subsequent reactions on ether positions of
the intermediate molecﬁle, and may be selectively removed ae
the appropriate point without disrupting the remainder of
the molecule including any other amino-protecting groups. A
preferred amino-protecting group for the practice of the
15 present invention is t-butoxycarbonyl (NBoc). Further e e
examples of groups referred to‘byrthe above terms are
described by E. Haslam, Protective Groups in Organic
Chemistry, (J.G.W. McOmie, ed. 1973), at Chapter 2; and
T.W. Greene and P.G.M. Wuts, Protective Groups in Organlc

20° Synthesis (1991), at Chapter 7. - h

The term “activating group” as used herein refexs-a
1eaving group which, when taken'with‘the earbonyl (*C=O)
group to which it is attached, is more likely to take part
in an acylation reaction than wouldﬁbe the case if the group -
25 were not present, as in the free acid. Such actlvatlng
‘ groups are well-known to those skllled in the art and may
_-be, for example, succinimidoxy, phthallmldqu,
beqzotriazolylexy, azido, or -0-CO-(Cg-C7 alkyl).
| The'terh “heterocyéle” represents a stable 5- to 7-
30 membered monocyclic or 7- to 10-membered blcycllc

heterocyclic ring whlch is saturated or unsaturated and




ur et hane=t ype bl ocki ng groups such as benzyl oxycar bonyl ,
4- phenyl benzyl oxycar bonyl , 2-net hyl benzyl oxy6ar bonyl ,

4- nethoxybenzyloxycarbonyl 4-f huor obenzyl oxycar bonyl , 15
4- chl oVEWH3$s oxycar bonyl ,. 3-chl or obenzyl oxycar bony| PCT/US01/27756

2- chl or obenzyl oxycar bonyl, 2, 4-di chl or obenzyl oxycar bonyl

4- br onobbenzyl oxycar bonyl, 3-bronobenzyl oxycar bonyl ,

4-ni trobenzyl oxycar bonyl, 4-cyanobengyl oxycarbonyl, n-butoxycarbonyl,
(NBoc) t-butoxycarbonyl., 20 1, 1-di phenyl eth-1-yl oxycarbonyl,

1, 1- di phenyl prop-I -yl oxycar bonyl, 2-phenyl prop-2-yl oxycar bonyl ,

2- (p-toluyl)-prop-2-yl oxycarbonyl, cycl opentanyl oxycarbonyl,

1- met hy Iwaﬂ;iclhopensmé mc&o:&nﬂmry Ia,toﬁmclaﬁdiexmyl DXty6 M e roadms

1- met hyl cycl ohex oxycar bon met hyl cyc| ohexanyl oxycar bonyl ,
.Y GEASPERTT ERYT S R bR PEID 2o Yk Hrat 4 RGN Ry car bony !
2- (tr|plmeﬂ;fhahom@lmérﬁrh@ﬁ@aﬁt&%gbn 3001 buDFERYERLAREEEARRGNY| (FVMOO)

: tri met hyl sj | ) et hoxycar bonyl ; allyl oxycarbonyl, 12 ril 2 05 WO
(12;328§§ Péﬁ? 5 ) T?SB¥ 2ad, ;é the zltrgéen heg;roatoéwéay

1-(t5i mephybsil ¥ NBd ladRhORded BRHOXHE R
S—ben2|sg§alylnﬁ%hoxg%grbon IF 4- acet oxybenz I%n£ﬁ§¥ﬁ}lc|gr°“9 in

2,2, 2- tPPéﬁPo%)ét%xm%rm defipefyhytevoeyobox yoiartonyd fused
~ cycl opr BRY RTBLAMC A AQIY! ik (UPLOY BE U P IAP IO Red

|sobornyloxzcarbony - pi peri dyl oxyc he
any eteroatom or carbon atom which affords a stable

12 April 2005

structure, and may be optionally substituted with one or
10 more substituents selected from the'groupvconsisting of Ci-
Cg alkyl, -0C3-Cg alkyl, hydroxy, nitro, halo, and
tri(halo)methyl.
The compounds of the present invention'may be prepared
by a number of routes, wmany of which are known to those of
15 skill in the art. The particular ofdér of steps to be
employed in the synthesis of compoﬁﬁds of formula I is
dependent upon the compound to be-8ynthesized, the starting
material employed, and the relative lability of the various
substituted moieties. _ , |
20 ‘Dﬁring any of the following synthétic sequences it may
be necessary or desirable to protect sensxtlve or reactlve
_groups on any of the molecules concerned This may be
achieved by employlng conventional protecting groups as
described, supra.
25 The compounds used in the method of the present
.1nvent10n may have one or more asymmetrlc centers. -As a
consequence of these chlral centers, the compounds of the
' present invention occur as racemates,'mixtures of |
enantiomers and as 1nd1v1dual enantlomers, as well as
30 _dlastereomers and mixtures of dlastereomers All asymmetric

VoL




benzoyl met hyl sul fonyl group, 2-nitrophenylsul fenyl, di ph %A ga&‘n ne
oxide and |i ke am no-protecting groups. The am no-protecti F&] enpl oyed
is usually not critical so long as the derivatized am no group is stable

to 10 the condition of subsequent reactions on other positions of the

i nt er WU2&e888 ol ecul e, and may be sel ectively renovegcglysodi®qappropriate
point wi thout disrupting the renainder of the nolecule including any ot her
am no-protecting groups. A preferred am no-protecting group-for the
practice of the 15 present invention is t-butoxycarbonyl (NBoc). Further
exanpl es.of groups referred to by'lt?re above terns are described by E.

Hasl am Protective Goups in Oganic Chemstry, (J.GW MOne, ed.,

1973), at Chapter 2; and T.W Geene and P.G M Wits, Protective Groups in

O ganirerA@, SYRERESiSal 199 t 7. .The term"” actlvatl ng group" as
used herein refers a Iea%rlaenlb@garnc()at}%%\t;\?% THEE\RE, LRERER Twi £RCt he car bony!
(- C=Opithipupheosappe hof tthes mtdsaoted nvismttone |ikely to take part in an

acyl ation reaction than would be the case if the group 25 were not present
as in the fie@ 4&fth Surivtaoti viat i@ scPrOuRsSeH Bl known 1o p
pgf'ut hal’'m doxy,

ski || alise bhe aldu Qo RY Bes egoagxa”pj e S”%;hﬂﬁ”%ff@'whet o ooyl et

benzot r| zol Zl (0)%4 azi do,
r epr eSENT§F° ret5ea*€bn€7-a Myﬁeabegﬂfhlnmaﬁ@%kb@ Wich nh9 J0- menbered

bi cyclmoclumeécer}gmé@ll WifcfdG saturated or unsaturated and 12 April
© 2005 WD 1) 2/ 32888 PCT/ USOl/2775%ndo‘§elrlous growth hormone.

The terms “R” and “S” are used herein as commonly used
in organlc chemlstry to denote specific configuration of a.
chiral center. The term “R” (rectus) refers to that
configuration of a chiral center with a clockwise
relationship of group piiorities (highest to second lowest:)
when viewed along the bond toward the lowest priority gfoup.
The term “S” (sinister) refers to that configuration of a
chiral center with.a counterclockwise'relationship of group
priorities (highest to second ;owest) when viewed along the”‘“
bond toward the lowest priority group. The priority of
groups is based upon their atomic number (in order of.
decreasing atomic number} . A partial list of prlorltles and
a discussion of stereochemlstry is contalned in meenclature
of Organic Compounds: . Principles and Practlce, (J.H.
Fletcher et al., eds., 1974} at pages 103- 120.

In addition to the (R)-(S) system, the older D-L system
is also used in thlS document to denote absolute
conflguratlon, espec1a11y with reference to amino ac1ds- In
this system, a Fischer projection formula is orleﬁted S0 |
that the number 1 carbon of the main chain is at the top.

The prefix “D” is used to represent the absolute
configuration of the isomer in which the functional
(determining) group is on the right,sidelof the carbon etom,-
at.the chiral center and “L"L:that:ef the isomer in which it
is on the left. '



-16 which consists of carbon atons and from1l to 4 heteroagﬁggwﬁéslected
fromthe group consisting of nitrogen, oxygen or sulfur, i ®in the
nitrogen and sul fur heteroatons may optionally be oxidized, and the
nitrogen heteroatommay 5-:optionally be quaternized and including a
bicyclic group in which any of the above-defined heterocyclic rings is
fused to a benzene ring. The hetEFbcycIic ring may be attached at any
het er oat om or carbon atom which affords a stable structure, -and nay be
optionally substituted with one or 10 nore substituents selected fromthe
group consisting of C7_- C6 alkyl, -0OCl-C6 al kyl, hydroxy, nitro, -hal o, and
tri (hal o) mehhgltdetheo ORGSR ; h nt_Lnventian_.my be prepared by
a nunber of routes, many of mhﬁ%%lgrgrgﬁgag %%ét osénglséée§kill in the
art. PREFpAFEi cuRRrignefer solugbepsoforbeteaphoy eavdildtie synishesi s of
- conpodndexafmier Nl i el ades n_fthe compound to be synthesi zed,
the startin nater?%#tigﬁqﬁgigggggggmggg ?%Yg??\égﬁgﬂﬁQQ'tﬁn t he various
subst FREReER ol ¥ | e ntipuprsi mgyahe gépahatéd! | awidgmeydihet i ¢ sequences it
may be necessary or. desirable to protect sensitive or reactive groups on
any of the nol ecul es concerned. This may be achieved by employing
‘conventional protecting groups as described, supra. 25 The conpounds used
in the nethod of the present invention nay have one or nore asymetric
centers. - As a consequence of these chiral centers, the conpounds of the




present invention occur as racemates, m xtures of enantiongrs and as
i ndi vi dual enantioners, as well as 30 diastereoners and nibApEg083

di ast eRRQPES .S Al asymetric 12 April 2005 WO 412/32888 PCT/ US01/27751 -17
forms, individual isomers .and-conbinations thereof, ar&"$§M the scope
of the present invention. In a fifth aspect of the present invention, there
I's provided a use of a conpound as defined above in the manufacture of a
medi canment for treating a physiol ogigal condition which may -be nodul ated
by an increase in endogenous growth hornone. The ternms "R' ana "S' are used
herein as - commonly used in organic chem stry to denote specific
configuration of a chiral center. The term"R' (rectus) refers to that
conf i g Ei¥iedomeihehi far theatresaluhion dHAW secemdlcatiicnshizp of group

prioritg Hall st ¢t Ve en. vi.e | ong the bond toward
t he |o&%gf“%?F%??t§fggﬁﬁﬁfﬂﬁﬂ%igﬁfﬁée%¥€$§n%ﬂ %gagaﬁeF@ggtPBmFﬁﬁt -
conf i gumatticof igktaconheral titendwantd ditefs aodintitistleaelonese b¢! ahj-onshi p of
group [ &%}ies (hig?est to second | owest) when viewed along the bond
t onar d The TBWES: pPrbl i Y3 r Fa2PEHR Y GStiyeorcigr sup®are- based upon

thebr athemec diugberebharoniey EHenlass e@aﬁim@doﬁis‘in@;%‘f@%&eétgﬁt tal list
of prioritigiiand a discussion of stereochem stry I's contained In

Nomenc ® 5¥ - OF ARt torphpetirttia L Prgatcdipt e shapmabpgeabbe, ¢3. H.
Fletchehe @likal.. . Fffher 18441 A AP ution of

enantiomeric mixtures ﬁay be found in J. Jacques, et al.,
Enantiomers, Racemates, and Resolutions, (1991).

10 Representative starting material for this synthesis is
a compound of formula VIa, which may be coupled with an
'ethinylcyclohexylamine of formula VII using activating
agents for N-acylation reactions known in the art, like
HOBT, DCC, EDC, oxalyl chloride, TBTU or other coupling

15 reagents known to the skilled artisan, to result in.a
compound of formula VIIIa. Preferred for the practice of the ™"
prgsent invention is TBTU. Intermediates of formﬁla VIa and
VII are commeréialiy available or can be prepared by»methods
known.in the art. Alternatively, a compound of forﬁula Via’

20 may be reacted with a compound of formulé\VII by methods
known in the art to yield a cbmpound_of formala VIIIé.
‘Intermediates of formula Via’ may be prepared ffom:
‘commercial cémpounds by standard methods as déscribed in
Tetrahedron Lett. 25 (1984), 4553-4556. -

25 A compound_bf formula VIIIa may Be hydratea by standardr"

._methods to yield a compound of formila VIIIb én&“rh

~ subsequently cydlized by't:eatment‘with a deprotonating

- agent, such as sodium hydride, optionally in the preéence of

_ an‘alkylating agent to yield a éoﬁpound of formula VIIIc, |
30 ~Tféatmeﬁt,of the resulting qompound with a bromination

Treagent, such as N-bromosuccinimide, results in a compound



In addition to the (R -(S) system the older DL system is alsqg used in
this docunent to denote absolute configuration, especial IV‘@\P@’ﬁopﬁference
to amno acids. In this system a Fischer projection fornula is oriented
so that the nunber 1 carbon of the main chain is at the top. The prefix
"D' i SVOEYREH represent the absol ute configuration BETAURE/ATESner in which
the functional (determning) group is on the right. side of the carbon
atom at the chiral center and "L",,that of the isomer in which it 1is on
the left. 12 April 2005 17a In orgger to preferentially prepare one optical
isomer over its enantioner, a nunber of routes are available. As an
exanple, a mxture of enantioners nay be prepared, and then the two
enanti omers nay be separated. A conmonly 12 April 2005 W/ 11LI J2986
PCT/ USaft 1i@vdiie VI8 1enpeayedonetix dorantie,r geabphi8s 8bmpdgndaceni c
m xture éor nii[xture of . enantioners) into the individual enantioners is to
nverT

first 2b heedBnPPORBIE T ol di RIRHESIEAEIBG REFCLIPIF RFR ng a sal t

W th aprepiasdliy satbindenagbtoR! DASBampliiese €basheheffBis may then be
separated using differential solubility, fractional crystallization,

chr oma¥BEFaphyES G102t hekd idce. ycpodedr gt BP| s eyehhrrphesdl disi on of
enant | QeBEE Lodd Nrbesc 1BY #6: f o4d(idha), Jagayes, et al. :

[ Compounds of formula IX in whiéh the starting material
\

VIT is the commercial 1;1-diethylpropargylamine or 1,1~
dimethylpropargylamine may also be prepared by the route
described ‘in Scheme A.

10




Enantioners, Racemates, and Resolutions, (1991). | 10 Repr n Lve
ﬁnsﬂg%[ﬁ%{’g%’/ whi ch

starting material for this synthesis is a conpound of for

- may be . cgypled with an ethinylcycl ohexyl am ne of formula VII using

" activating agents for N-acylation reactions known in RITE&US®#R775¢ i ke HOBT,
DCC, EDC, oxalyl chloride, TBTU or other coupling 15 reagents known to.the
skilled artisan, to result in a conpound of forrmula Villa. Preferred for
the practice of the present inventzen is TBTU. Internediates of fornula
Vla and VII are comercially available or can be prepared by nethods
known in the art. Alternatively, a conRound of formula Via" 20 may be
reacted with a conpound of for mwﬁ_by met hods known in the art to.
yield a conpound of formula ViIlla. Internediates of fornmula Vla' may be.
prepared from commercial conpounds by standard t hods as described in
Tetrahedron Lett. 25 (1984), 4553-48§R6. 25 Azhggg%und of formula VIlla may
be hydrated by standard neth8ds Jo vield a_g ound of fornula VIIib and-
subsequently cyclized by treatnen® withta dB@r ot%?lati ng agent, such as
'sodi um hydride, optionally in the presence of an alkylating agent to.yield
a conpound of formula VIllc. 30V# eatnent of e resulting compound with a
brom nation reagent, such as N-bronosuc¢inimde, results in a conpound 12

Apri | _ 2005 WD (12132888 PCTRUS(11/27756{-19 Of_ formula VIIl. Reaction with
~an amine, generat es conpounds | 181U
un, A
R6” “R7
~~.-Cl H
R9 3 U e
LR ) /
00 v rRo™ a NS
o g e
Via' Base
Villa -
l‘ “Hydration 7 T,
: . O
R6.__R7 o _ L R7
‘ -RrRg _ Base, optionally with
\ P' : o i : R AN\ RS
Q. R8-halide RO™ “q—NH
RO i o
Vitlc . Viith

] Bromination

BrR7. R6 . RENH,

A —R8 >
| k{}“
L O .
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Schene A below. An exanple of formula VIIlc where Qis S

: : -1 : : ) oV N
of formula I X in which m= 1. Representative reactions a (312,%5%'936(1 [

%ydr ogen

and R9 is 4-chlorophenyl is 5 described in Pestic. Sci. 39 (1993), 185-192.
Conpounds _of fornmula I X in.which the starting material VIl is the
conmer ¥P4P3¥88 _ gi et hyl propar gyl ami ne or 1, 1- di met hyPETIS8¥YI%ani ne nay

al so be prepared by the route described in Schene A 10 12 April

2005 WO

02/ 32888 -20 SCHEME A RO-"~OH H2N O + R6' -R7 Via RO"S CI | - 0 0 Via' H

VI1 RO* _N R6 R7 N,Rg Base, optiongjly with 0O R8-halide RO RO

Scheme A shows an alternative synthesis for acetyl

intermediates of Formula VIIIb:

5
Scheme A’
R COO0C, ,-aliyl - |
, _ + T -
rT NH, Re . ‘
Viib : Via®
R><COOCM-aIkyI | COOH
‘ NH hydrolysis NH
7 e et Y.
Q\/ Re . ‘ Q\/’ Re
Viild e
o Viile
H,C-M _ R%cua
o R? 'ri’H_ .
Q\/ = & “
Viilb

Esters of aminoacids of Formula VIib, preferably methyl

or ethyl esters, are coupled with derivatives of carboxyiic

10 acids or sulfonic acids of Formula'VIra” by mef.l_:ods described

_i.n— Scheme A to give intermediates of Formula VIIId. The

- esters are hydrolized by standard méthbds to give carboxylic: _

acids of Formula VIITe. These are treated with

org_anomet.:all'ic me't'hy'l cbmpbu_nds to prepare the acetyl

'i 15 intermediates of Formula VIITb. Preferred O'rgandmetallic

reagents are methyl Grignard 'reage'_nts M = _Mgc'i', MgBr,‘ .or




VIlic | Bromnation RO NHR6 0 R6" R7 Base R5-NH2 VI j 1EBF %é%&éb H

R5-- ' R6 (CHa) PCT/USII 1/27756 WD 02/ 32858 -21 Scheme A

PCT/ 1 JS03L,274594 an alternative synthesis for acetyl |qkﬁgﬁﬁﬁzg%§s of
Formula VI1Ib; 5 COOC, 4 alkyl NH2 Vilb Via"

-0 -

MgI) or methyl lithium (M = Li), more preferred methyl
lithium. Examples for this .reaction are known from the
literature, e.g. J. Org. Chem. 58 (1993), 4758; J. Org.
Chem. 62 (1997), 6862; Tetrahedron Lett. 35 (1994), 3745.

5 1In a preferred method a solution of the carboxyliq acid in a
solvent like THF or DME is treated with an excess of methyl
lithium in diethylether at a temperature below —60 ©°C

followed by warming to room temperature.

10 VCOmpounds of Formula I in which W = -CH;CH,- may be

prepared as shown in Scheme B below.

SCHEME B
u*?H;
" Rs Rs
BirRe._R7 = X pc~N™\ R6(_R7 Deprotection
: X R ————— ~-R&
\_\ﬁl\l. \ .dN
RO ' ' Rg
vt Xa .

. A compound of formula X is obtainédrby treatﬁent of a
}5 protected methylam;ne with a deprotonating agent” like
' butylllthlum as described for example in Tetrahedron Lett.
35(24), 1994 4067-70. BAs used in Scheme B, the substituent
*PG* means a protectlng group, whlch is known to the
. artisan, and all other substltuents are as defined by
20-'Formula I, herein. One preferred protecting group is the
BOC group or another N~protect1ng group known in the art and

'_stable under the reaction condltlons A compound of formula

kS

1




hydrol ysis COON R? NH QV %\HIe%GMlMﬂR@MF@W Esters of
a%/i noa%:/i dsof Fornula Vtib, preferably nethyl or ethyl est@r%p” aPe coupl ed
with derivatives of carboxylic 10 acids or sulfonic acids of Formula Via"

by ne scribed in Schene A to give internediates of Fornmula VIIId:
Tﬁe w‘?gﬁszggsre hydrol i zed by standard nethods to gi VETEROH3%9¢ic: acids

of Fornmula VIille. These are treated with organonetallic nmethyl conpounds
to prepare the acetyl 15 internediates of Fornula VIM Preferred
organonetal lic reagents are nethypazGignard reagents 1M = Myd, MBr, r
12 April- 2005 W [1L/Jz*55 PCT/USO /27756 -22 Myl) or nethyl lithium (M=
Li), nore preferred nmethyl Ilithium Exanples for this.reaction are known
fromthe Iliterature, e.g. J. Og. Chem 58 (1993), 4758; J. Og. Chem 62

(1997)VIEBEE tmartazldemloh aetbmpiing 180 4Jormdvdb X &d Rrie1d ef erred method a
SOl Ut Q"B LMY LI §xgcid 10 2
It is to be understood that the bromine group on .the
compound of formula VIII may in fact be any suitable leaving

5 group,'as defined herein.

The term “leaving group” refers to a group of atoms
that is displaced from a carbon atom by the attack of a
nucleophile in a nucleophilic substitution reaction.
Suitable leaving groups include bromo, chloro, -and 1odo,

10  benzenesulfonyloxy, methanesulfonyloxy, and
toluenesulfonyloxy. The term “leaving group” includes
activating groups. '

A second portion of the overall synthesis of compounds
of formula I is provided in Scheme C below.

15 _ Representatlve startlng materlal for this synthesis is- i

~a compound of formula XIa, whlch is a chemically-protected

form of the amino acid O-serine. By chemically-protected it
is meant that both the_emino— and carboxy- functional‘groups
have been suitably protected in Order to,feciiitate,further

20 reactions with this molecule. Such protection reactions are
‘known to those of skill in the art, and may be applied to
other suitable startlng materials. Intermediates of formula
XIa are commercially available, or may be prepared by
standard syntheses of amino acids. Such syntheses are well

25 rkpown to persons of ordinary akill in the art and.are
described,'fpr example, in Chemistry and Biochemistry of
;Amino Acids, (G. C- Chapman ed., 1985). The protected am1n0
'group may be spec1flcally deprotected using trifluorocacetic
acid and methylene chloride to allow for further reactions

30 w1th this amino functional group Thls deprotectlon reaction

results in a compound of formula XIb.



solvent like THE or DVE is treated W|th an excess of nethy | b mlin
di ethylether at a tenperature below -60 C followed by mar*%ﬁﬁg %a $00n1

[ = be
t enper at .00k 0 Cbnpounds of Formula | in which W= 9@ 2- n&
prggared as shown in Schene B bel ow. SCHEME B lip H éé?k¥ﬁ§"R5 R5 R9 R7

X PG NT R6,,R7 Deprotection HNm R6, R7 ,N-I W~ ( N~\R NLRB Q Q R9 v11i. Q"
| Xa RO A A conmpound of fornmula X is obtelned by treatment of a 15
protected nethylamine with a deprot#hating agent |ike butyllithium as
described for exanple in Tetrahedron Lett. 35(24), 1994, 4067-70. As used
in Scheme B, the substituent "PG' neans a protecting group, which is

known.to th artisa al |l oth substltuents are as defined by 20,_
Formula I, %e?%mﬁou%ﬁe‘g g? Y tqﬁﬁl Psup -esyilpsedB@ttYr oup or

anot heanNafi b 5t P B URbdgSA. 'dftﬂ&ﬁi-rr%lfa 9{&9! ¢3! 3hbfuHpdgr the reaction

nditions. A_conpound of formula
co compound_o%qkormula XIc. Suitable activating agents for this

N-acylation reaction are known in the art and include Dcec,

5 HOBT, EDC, and oxalyl chloride. Preferred for the practice
of the present invention is HOBT. Compounds of formula XIT
are commercially available, or are readily prepared from |
suitabie available starting materials. The protected carboxy
group on the compound of formula XIc is then selectively

10 deprotected, typically using lithium hydroxide, to generate
a compound of formula XI. Compounds of formula XI in which
‘the sterting material XIa is 2-Nboc-amino-5-phenylpentanocic

acid methyl ester or 2—Nboc—aminev3-(34indoly1} -propionic
acid methyl ester may also be prepared by the route
| .15 descrlbed in Scheme C. _
A compound of formula XI is—then coupled with a
‘ compound of formula IX and subsequently deprotected ta
generate a compound of formula Ia. Again, typical reagents
for this N-acylation are known in the artg, end inelude DcC
.'26, and HOBT, which is the preferred method of coupllng employed
in the practice of the present 1nventlon.‘ Compounds of
formula Ia are encompassed by formula I, and aree
‘pharmaceutically active.
The preferred reaction temperature range employed in

25 theee reactlons 1s between -40 and 150 °C, and the most

'e.preferred.range is between 10 and 40 °C.- These reactions
“may be convenlently carried out 1n 31tu, without 1solatlon
of the particular compound after its preparation.

_ - Representative reactions are provided below in

30 . Scheme C. o - |




12 April 2005 WD 02/32888 PCT/US01/27756 -23 VIl is tre
conpound of fornmula X to.yield a conpound of formula |Xaa£fﬂmﬁ§bpg be
understood that the brom ne group on the conpound of formula VIII may in
fact b q?é’égitable eaving 5 group, as defined herein. The term "l eaving
group" 6 a group of atons that is displaced PEUHIH/2EHSboN at om by
the attack of a nucleophile in a nucleophilic substitution reaction.
Sui t abl e | eavi ng groups include bronmo, chloro, and iodo, 10-
benzenesul f onyl oxy, net hanesul fonyl-@6y, and tol uenesul fonyl oxy. The term
"l eavi ng- group” includes activating groups. A second portion of the
overall synthesis of conpounds of fornmula | is provided in Schene C bel ow.
15 Representative starting material for this synthesis is a conmpound of
formula Xla, which is a chemcally-protected formof the am no acid
~O-serine. By chenically-protectqg ii ?é éfant that both the am no- and
car boxy- functional groups hav -tably protected in order to
facilitate further 20 reactions with this nolecule. Such protection
reactions are known to those of skill in the art, and nay be applied to
other suitable sRarting materials. Internedi ates formula Xl a are
commercially BEC or qemdedpe prepared by L,d synt heses of am no
aci ds. Such synt heses arewett—— , .

- COL(C, alkyl ) CO,{(C, Jalikd

Xla ' Xib

amide HO.C-
coupling TN R

XH

H R1
R4 N Ri

| \N/ . Hydrolysis Wr/
0 0 ‘ ‘ 4%

- O(C, JJalkyl

OH |
| Xi . . Xic

' 1. amide coupling .
“R3 R2




- 25 known to persons of ordinary skill in the art and.-ate des%ri bed, for
exanple, in Chem'stry and Bi ochem stry of .Am no Acids, (@@” éﬁgﬁ)m&n ed.,
1985). “]31(”2{ (gt ected amno group may be specifically deprotected using
trifludroRcatt’c acid and net hyl ene chloride to all oWG@¥SHAFBher reactions

30 with this am no functional group. This deprotection reaction results in
a conpound of fornmula Xlb. 12 April 2005 ..V O<,JLO O PCT/US111 /2 7 75 6
-24 A conpound of formula XIb may thea-be N-acylated with an

am no-protected conmpound. of fornmula XIl to produce a conpound of formula
Xlc. Suitable activating agents for this N-acylation reaction are known in
the art and include DCC, 5 HOBT, EDC, and oxalyl chloride. Preferred for
the practice of the present invention is HOST. Conpounds of formula Xli

are comrer ci aphy AYRHIAIL oFOLLAT. il ared _from sujptable
avail abl e starting rratLgiral al’s. 1 e%%%%g%t%gp%n}%g&fang Suﬂsﬁﬁufhe conpound
of for nuEgarxpedykaliyn smwiwsdt heeiynd Oseleprioiectal] dsypieeahkl-yhusi ng it hi um

~hydr oxi d g und of foryula Xl . Conpounds of formula X
in whi chgo? %‘ st ar{%% nc%t“%’r(‘%|ma)1 s %8'%0 -]{\Pﬁ@%ﬂlﬁ%& ﬁH@n?F%ﬁt%ﬁoi c acid
net hyf ethés tmventNooc--ani peeBetdedndotlyd ) EqHIRRHOR Condsidon®t hyl ester may

al so be ared. by .t route 15 described in Schene C. A conpound of
forml a %ggtgtjt%%nélm&?u FEE G ¢ And © Froracseriphirk hhetedbsequent |y

depr ot eciedtdlular form may be independently combined to produce a
' ' variety of preferred compounds and process conditions. The
following list of embodiments of this invention is not
10 intended to limit the scope of this invention in any way.

Some prefered characteristics of compounds of Formula I

are:;

Cr\of\ @/\/\Q/v
O = O

~

c) Q is S(0)y;
S0 d) Q is c(0); .
e) R6 and R7 form a carbocyelic fing; _
£f) Ré and R7 form a 5 or 6 membered carbocyclic ring;
g) Ré6 and R7 are-each£C1—3_a1kyl;




generate a conpound of forrmula la. Again, typical reagents for this
N-acyl ation are known in the art, and include DCC 20. and 1R@®BT! 280§ ch i s
the preferred method of coupling enployed in the practice of the present

i nventjon.. Conpounds of J{ornula.la are enconpassed by fornula I, and are

- pharWRRBHtB8al Iy active. The preferred reaction tenffeRHSUI28756r ange
enployed in .25 these reactions is between -40 and 150 C, and the npbst
preferred. range is between 10 and 40 C. These reactions may be
conveniently carried out in situ, mithout isolation of the particular
conpoundafter its preparation. Representative reactions are provided bel ow
in 30 Schenme C. WD 02/32888 -25 Scheme C CO2(C,,,)alkyl Xla R3
PCT/ USOI / 27756 NH2 CO2(C, -4)al kyl Xib HR2C, XII R3 am de coupling

h} Ré and R7 are each independently selected from the
group consisting of methyl and ethyl; |
i) W is (CHz)u;
35 j) R2 is hydrogen;
k) R4 is hydrogen; _
1} R3 is phenylmethoxymethyl or 3-phenylpropyl;
m) R5 is hydrogen, methyl, ethyl, or n-propyl;
n) R6 and R7 are both each methyl or ethyl; -

1 0) R9 is thienyl, naphthyl, O-phenyl or ﬁhenyl, which
is optionally substituted with one or more
substituents independently selected from the group
consisting of C1-Cg alkyl, -C1—Cs.a1ko¥y, halo(C1-Cg
alkyl), halo(C1-Cg alkoxy), O-aryl, CONH,, CONH(C1-Cg

15 alkyl), NHCO(C3-Cg alkyl), SO,NH, SO,NH(C1-Cg '
alkyl), NHSO,(C1-Cg alkyl), COOH, €OO(C1-Cg alkyl},
hydroxy, nitro., halo, 80,(Ci¢ alkyl), and cyano;

p) R9 is thienyl, naphthyl, O-phenyl or phenyl;
Q)RB is'hydfogen, methyl or ethyl} N
20 r) W is CHy; '
s) R9 is carbocyclic aryl;
t) R9 is thienyl;
u} R6 and R7 together form a cyclopentyl ring;
V) R6 and R7 together form a cyélohexyi ring; and
25 W) The compound of Formula I is a pharmacéutiééily

acceptable salt.

Specific‘compoun&s of the invention include:
| 1 2~(R)—Zr(2~Amih042~methy1propiohyiamino)-3-pheny1méthoxy
.30 propionic acid N-{3—(4~chlor6phenyl)—2,2—diqx041?mEthyl-2-
.thiafl—agéspiro[4.5]dec-3éene74eyimethyllgﬁ-ethylamide;'2~ .




RI R3H OR4j,Ny RL OCH XI R91 1 ART R8 R3 RN ,r Rl Fwdrc”ﬁ%pl?g
Dr The

(C -0)alkyl 12 April 2005 WD 02/ 32888 PCT/ US01/27756 -26 af

conpou“gﬁzgam%he present. invention can be useful for nodulating growh

hor none "sécreti on and as research tools. Certain conPeli¥84/3ER¢ conditions

within the scope of 5 this invention are preferred. The foll ow ng

conditions, invention enbodi nents, and conpound characteristics listed

t abul ar forn1nay be |ndependently.QQﬁb|ned to produce a variety of
preferred conpounds and process conditions. The following Ilist of
enbodi nents of this invention is not 10 intended to limt the scope of this

I nvention in any way.

For mul 4R} -2af2-Amino-2-methylpropionylamino) -3~ ~-phenylmethoxy-

10

15

30

. {3- chlorophenyl) l-methyl-2,2-dioxo-2-thia-1-

proplonlc acid N-(3- (4-chlorophenyl)-2,2-dioxo-2~thia-1-
azaspiroi4.5]dec-3-ene-4-ylmethyl) -N-ethylamide, 2~fR)—2—(2~
Amino—z—methylproPiQnylamino)-3—phenylmethoxy-propionic acid
N—{3-(4—ch10ropheny1)—2,2—dioxo-z—thia-1~azaspiro[4.5]dec~3—
ene-4-ylmethyl) -N-methylamide, 2-(R) -2~ (2-Amino-2-
methylpropionylamino) -3~ (3-indolyl) propionic acid N—(3-(4~
chlorophenyl)-2,2—dioxé—z—thia—l-azaspiro{4.5]dec—3-ene—4—
Ylmethyl) -N-ethylamide, 2-(R)-2-{2-Amino-2-
methylpropionylamino) -5-phenyl-pentanoic acid N- (3- (4-
chlorophenyl)-2,2—dioxo—z—thia—l-azaspiro[4.5]dec—3fene-4—‘

ylmethyl) ~N-ethylamide, 2-(R)-2-(2-Amino-2-
. methylpropionylamino)-3—phenylmethoxy—propionic acid N- (3-

(ﬂ—tertfbutylphenyl)~2,2—diox0-2—thia~1—azaspiro[4.5]dec—3—
ene-4-ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2-

-NEthylproplonylamlno) -3- phenylmethoxy -propicnic acid N-(3-

{4- chloro ~phenyl) -2, 2-dioxo-2- thla l-azaspiro[4.5]dec-3-ene-

4-ylmethyl)—N—propylamlde, 2-(R)-2-(2~-Amino-~2-

methylpropionylaminb) -5- phenyl-péntanoic acid N-(3-(4-

'chlorophenyl) -2,2~dioxo-2-thia-1-azaspiro{a. Sldec 3- -ene-4-

ylmethyl) ~N-methylamide, 2-(R)-2-(2-Amino-2-

_ methY1pr0P1onYlam1n0) -3- phenylmethoxy-proplonic.acia N-

ethyl—N—(1—methy1—2,2—dioxo—3—phenyl-2*thia—1-
azaspirot4.5]dec—3—ene~4—y1methy1)amide,'2—(R)-2—{2—Amino -2~

, methylproplonylamlno) -3 -phenylmethoxy- proplonlc ac1d N-(3-

. azaspiro[4.5}dec-3-ene-4- ylmethyl)-N-ethylamlde, 2-(R)~2-(2-

Amino- 2-methylprop10nylam1no) -3-phenylmethoxy-propionic a01d
N—(B (2- chlorqphenyll ~1- methyl ~2,2-dioxo-2-thia-1-
azaspirol4. Sldec 3-ene-4- ylmethyl)—N ethylarru.de, 2-(R)-2-{2- -
Amino-2- -methylpropionylamino) 3"phenyl—methoxyproplonlc acid

Sonme prefered characteristics of conpounds of

in




15 20 e) Qis S(0)2; d) Qis C(O; e) R6. and R7 forma carbocyclic ring;
f) R6 and. R7 forma 5 or.6 menbered carbocyclic ring.; g2fBilZRB5R7 are
each [ -3 al kyl; 12 April 2005 WD 02/32888 PCT/USQ /27756 -27 h) R6 and R7

are e endently selected fromthe group consisting of nethyl and
ethylaﬁ%yb&?%g (CH2)m 5 j) R2 is hydrogen; k) R4 isPRYHPHGERS 1) R3 is
phenyl met hoxynet hyl or 3-phenyl propyl; nm R5 is hydrogen, nethyl, ethyl,
or n-propyl; n) R6 and R7 are both each nethyl or ethyl; 10-0) RO is

t hi enyl, naphthyl, O phenyl or phemg. which is optionally substituted
with one-or nore substituents independently selected fromthe group
consisting of C1-C6 al kyl, -Cl-C6 al koxy, hal o(Cl-C6 alkyl), hal o(Cl-C6
al koxy), Oaryl, CONH2, CONH(C -C6 15 al kyl), NHCQO(Cl-C6 al kyl), SO2NHZ2,

SC2NH( Btetbyl aNkyh')etkNHSQZ,(EClil(ﬁﬁcoaBk)(h}tr%r&@@lﬁﬁe@iﬂwé_, hydr oxy,
I s thienyl, naphthyl

[ d
. ?}I tp?]gnypgor p?ie% J'ro(ﬁa "ﬁg%‘s ﬁ%@@gégﬁlmﬁé]&‘ﬁﬂaﬁ%d%t hyt (R) -2-(2-

_Amlno -2-methylpropionylamino) -3-phenylmethoxy- -propionic acid -
Nnethyl -N- {1-methyl-3- (4-nitrophenyl) -2, 2-dioxo-2-thia-1-

5 azaspiro[4.5]dec-3-ene-4-ylmethyl)amide, 2-(R)-2-(2-Amino-2-
nethylpropionylamino)-3»phenylmethoxy~propionic acid N-(3-
(4-brom0phenyl)—2,2—didxo—2-thia-l-azaspiro[4.5]dec43—ené—4-
ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2- |
methylpropionyiamino)—3—phenylmethoxy-propionic acid N-

10 ethyl-N-(2,2-dioxo¥3-(é-methylphenyl)-2«thia—1—
azaspiro[4.5}dec—3—ene—4—y1methyl)amide, 2—(R)—2—(2—Amino-2;
methylpropionylamino) - -3-phenylmethoxy- proplonlc acid N-
ethyl-N-(1-ethyl-2,2-dioxo- 3-pheny1 2- thla 1-
azaspirola. 5]dec—3—ene~4—y1methyl)amlde 2~ (R) -2-(2-Amino-2-

15 nethylproplonylamlno) -3- phenylmethoxy proplonlc aczd N-
ethyl -N- (2, 2-dioxo-3-(3- phenoxyphenyl) ~2-thia-1-
azaspirol[4. 5)dec-3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-2-(2-
Amino-2- ~methylpropionylamino) - 3~pheny1methoxy proplonlc acid
N- (3- (3~-bromophenyl) -2, 2-dioxo-2-thia-1- azasp1ro[4 5]dec 3-
.20 ene- 4—ylmethyl)-N -ethylamide, 2-(R)-2- (2- Amlno 2~
methylpropionylamino) -5- ~-phenyl-pentanoic acid N—ethyl N-
{2,2-dioxo-3-phenyl-2-thia-1- -azaspiro{4.5]dec-3-ene-4-
‘Yimethyl)amide, 2-(R)-2- (2~Am1no 2~methylprop10ny1am1no) -3-
7 phenylmethoxy proplonlc ac1d N-ethyl-N- (3 {(4- fluorophenyl)-
25 2,2- dioxo-2- thla 1- azasp1ro[4 5jdec-3-ene-4- ylmethyl)amlde
~ 2-(R) -2~ (2-Amino- 2 methylproplonylamlno) 5—phenyl—pentan01c
‘acid N-ethyl-N- (3 (4~ fluorophenyl) ~2,2- leXO 2-thia-1-
azasp1ro[4 5]dec-3-ene- 4-ylmethy1)am1de, 2-(R)-2- (2—Am1no 2-
| methylpropionylamino) - 3-pheny1methoxy proplonlc acid N-(3-
,30~'(2—bromophenyl) ~2,2-dioxo- -2~ thla 1 ~azaspiro4. 5]dec—3 -ene-4-
ylmethyl)-N-ethylamlde, 2- (R) -2~ (2—Am1no 2-




20 r) Wis CH2; s) RO is carbocyclic aryl; t) RO is thien u) R6 and R7
together forma cyclopentyl ring; v) R6 and R7 toget her fo%ﬁr"@@@ﬁohexyl

ring; anGyoesMs The conmpound of Formula | is a pharmac
acceptabl e salt. Specific conpounds of the invention i ni’%ﬁ&@"’é%*i R -2:--

(2- Al n] no- 2- et hyl propi onyl am no) - 3-phenyi net hoxy 30 propionic acid
N- ( 3- (4-chl or ophenyl) -2, 2- di oxo- | - net hyl - 2-
thia-1-azaspiro[4.5]dec-3-ene-4-ylnetdyd )-N-ethylam de; 2 12 April 2005 V\D
112/ 32888 PCTIUSA /27756 -28 (R) -2- (2 -Am no- 2 -nethyl propi onyl am no)
- 3- phenyl met hoxy- propionic acid N-(3-(4-chlorophenyl)-2,2-dioxo-2-thia-|-
‘azaspiro[ 4. 5] dec-3-ene-4-yl nmethyl)-N-ethyl am de, 2-(R)-2-(2- Am no- ,
2- net hyl HPGBW&E}?PBWﬁB}a@lmbﬂ%mmWUﬂMmm acdd M-F3-(2-
N (3-(4- th| azas o[ 4..5] dec- 3-
ene- 4-yl ?r’e@toﬁlbpglgﬁl? t%&/‘l2 th gf 15.5 RyPpeBBrényl anino)
-3- (3- Iﬂrdmbyhiflbmﬁebmfbamm@ Ne 4 ﬁ%)(li»— (2—Am1no 2- "
chl or ophe ﬂ% f 2-thja-| - azaspl ro[ 4. 5] dec- 3- ene- 4-
yl met hyl J'€ ?H"y’?&?ﬁ”a?é anined -5 phemy apgic acid N- (3-(2-
met hyb pr epbasphaninp)2 5 I 2.

p ﬁ}' P PhesYd - e anqi %z‘?%bg]'cg'e[é gﬁéec j-ene-4-

chl orophenyl £ di oxo- 2- Chi a-| -azaspiro ene-
yl met hyl YiRe Ph})aﬂre"ehyfzarex@e,z E(Mmon@ {2- benzyloxy 1 {(3 3-

T ESR eloROE0 PLR AR B Nl
¥1l-methyl) -ethyl-carbamoyl} -ethyl}-2-methyl- propionamide, 2-
(2-Amino-2-methyl-propionylamino) - 5-phenyl-pentancic acid |

10 (3,3-dimethyl-1,1-dioxo-5-phenyl-2, 3-dihydro-1H-1y®- N

' iSothiazol-4-ylmethyl) ¥ethy1 —;amide, 2-Amino-N-{2 —benzylox'y—

1-[2,2-dioxo-3-phenyl-2A°-thia-1-aza- spiro [4 4lnon-3-en-4-
vlimethyl) - -ethyl- carbamoyl] ~ethyl }-2-methyl ~-propionamide, 2-
(2~-Amino-2-methyl- pPropionylamino) -5-phenyl -pentanoic acid

15 [5-(4 -chloro-phenyl) -3, 3-dimethyl-1,1-dioxo-2 +3-dihydro-1H-
1y®-isothiazol-4-ylmethyl] -ethylamide, 2-(2-Amino-2-methyl- o
propionylamino) -S5-phenyl -pentanoic acid (2,2-dioxo- 3- -phenyl - -
2Aif-thia-1 -aza-spiro[4.4]non-3-en-4-ylmethyl)-ethylamide, 2-

o Amino-N- ( 2-benzyloxy-1-{[3-(4- chloro- phényl) 2,2-dioxo-2A5-

20 thia-l-aza-spiro[4.4]non-3-en-4- -yl methyl] ~ethyl- carbamoyl} -

. ethyl) -2-methyl-propionamide, 2 (R)-2- (2 Ammo—2~methy1prop:ony1anuno) 3= _

-phenyl methoxy propionic.acid N-(5- (4-chlerophenyl)-3 3-dimethyl-1,1-dioxo-2 3-d1hydr0|sothlazol-
4-ylmethyl)-N-ethylamide, and 2-(R)-2-(2- Ammo—2—methylpmp10nylamme) -3-phenyl-

methoxypropionic acid N-ethyl-N-(2,2- d10xo~3—phenyl—2—th1a—l-azasplro [4. 5]dec—3-ene—4-

_ 25 ylmethyl)amide; or pharmaceutically acceptable salts thereof } -

Compounds of formula I may be conveniently screened for growth hormone secretagogue

i activity. A typical assay may employ pxtultaly cells established i in culture, followed bya challenge

Wlth the various cornpounds of formulaI and the levels of growth hormone detenmned aceordmgly
.1 Growth ' '

. ap




15 ene-4-yl nethyl) - N-et hyl am de, 2(R) 2(2 Am no- 2-
met hyl pr opi onyl am no) - 3- pheny! met hoxy- propi oni ¢ acid N-(3 12AP”| 2005
(4-chl oro-phenyl ) -2, 2-di oxo- 2-t hi a-1 - azaspi ro[ 4. 5] dec- 3- ene-

4-yl WA;%)‘} Iﬁlépr opyI am de,, 2- (R)-2-(2- Am no- 2-

met hyl pro ) ¥l am no) - 5- phenyl - pent anoi ¢ aci d N-( 3- (4PCDUYS01/27756
chl or ophenyl ) -2, 2- di oxo- 2-t hi a-i -azaspi ro[ 4. 5] dec- 3- ene-4=
ylrrethyl)-l\l-nethylarﬁde, 2-(R)-2-(2- Am no- 2- .
met hyl pr opi onyl anm no) - 3- phenyl met hoyy.- propi onic acid N

et hyl - N- (1- net hyl - 2, 2- di oxo- 3- phenyl -2-thi a-1I -

azaspi ro[ 4. 5] dec- 3-ene-4-yl net hyl )am de, 2-(R)-2-(2-Am no-2 25
met hyl propi-onyl am no) - 3- phenyl met hoxy- pr opi oni cacid N-( 3-

(3-chl @loarptbaayltyevelﬁemﬂylbé GalhDered UBHS va2ibB:- 2- ( 2-

azaspi rogi %ﬂec 3-ene-4-yl net hyl’) - N-et hyl am de, Amino -2

_ et hy FEPo B BRRAATARY - Behuhanease - BPoftiesecoicElill in the

N- (3- ( 2rehl opepbenyhy -dr &S h
azaspi ro[ 4. 5] dec- 3- eér’le 4- yl“kn%ltuﬁsz fg%o?%)?%g&rrl\ ggfhgﬁng?iFfEagogue
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WO 92/ 32888 P/ US01/ 27756 - 29 o
N-et hyl - N-T-net hyl - 2, 2- di oxo-3-(4-trifluoronethyl phenyl) - 2-

thia-I - azas’ﬁm ol dveh o Fenhet- phoethibpesi flethddé RmBidying the
i no- ZREERRKLRLARL PV, ANLOY; 3 PhEdL TELhoXY- BLOBLONLS GCLd . -ethy!-
azaspi by[ fofjulbe - B errthotighe geykyan denede Rl ; 2a (Lofiibdidy 25£
oY B9 VLA 0o s RS0y TRLIRSY PLOPLOnL S, actd (3
10 sufficiently basic, or both functional groups, and
accordingly react with any of a number of inorganic bases,
and inorganic and organic acids, to form a pharmaceutically
acceptable salt.
The term “pharmaceutically acceptable ‘salt” as used
15  herein refers to salts of the compounds of formula I which - b,
are substantlally non-toxic to living organisms. Typical.
pharmaceutically acceptable salts include those salts
prepared by reaction of the compounds of the p?esentr
invention with a pharmaceutically acceptable mineral or
.20  organic acid or an ihorganic base. Such eelts are known as
acid addition and base addition salts. | | | |
- Acids commonly employed to form acid additioﬁ salts are
inorganicracids such as hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, phosphoric acid, and the
25 like, and organic acids such as p- toluenesulfonlc
methanesulfonic acid, oxalic acid, '
-bromophenylsulfonlc acid, carbonic ac1d ‘succ1n1c ac1d
.c1trlc acid, benzoic acid, acetic acid, and the llke.
Examples of such pharmaceutlcally acceptable salts are the
39' sulfate, pyrosulfate, blsulfate, sulflte, blsulflte,

phosphate monohydrogenphosphate, dlhydrogenphosphate,



4- br omophenyl ) - 2, 2- di oxo- 2-t hi a- | - azaspi r o[ 4. 5] dec- 3- ene-é-A il 2005
§/Imethyl) N-et hyl anmi de, 2- (R)-2-(2- Ani no- 2- P
met hylyBrw2RiefYy! an no) - 3- phenyl met hoxy- pr opi oni ¢ aci d
et hyl - N- (2, 2- di oxo- 3- (4- et hyl phenyl ) - 2-thi a-1 -
azaspi ro[ 4. 5] dec- 3- ene-4-yl met hyl ) am de, 2-(R)-2-(2- Arino-2
met hyl propi onyl am no) - 3- phenyl met hoxy- propi oni ¢ acid N )
ethyl - N- (I -ethyl -2, 2-di oxo- 3- phenyd2-2- t hi a- | - _
azaspi ro[ 4. 5] dec- 3-ene- 4-yl net hyl ) am de, 2-(R)-2-(2-Amino-2 15
met hyl pr opi onyl am no) - 3- phenyl net hoxy- propi oni cacid N- ..
et hyl - N- (2, 2- di oxo- 3- ( 3- phenoxyphenyl )-2-thia-1- 2-(R)-2-(2-
azasphebprbesphats. anecaphpisping.,) <Hettigleanbetomide, iodide,

3- |_ne 0 nic acid
/Qm( go?é EQYL@{%H}P%Q éﬁ%‘io Qﬁny alprg?§§ rr%F%Yg?H‘éc 3- 20
ene- 4fgtmetdy| } sdbwtynyd ey dﬁ,plrﬁa(tﬁz Zre(t_ﬁaﬁgsgﬁg I;_;llolate,
- i C
(2. o GRo PRt TS . ARciha B SUGRE st dogebagnte 4. EgnaEabgl ) ani de,
2- Ry m21 2t AT g yet, wmw@@nh@@{%@h 3-aphsny! NBLASSY LY OPi oni ¢ aci d
N- eth (4-fl uorophen 25 .
| ﬁ%&%%?f}ﬁ%ﬁqeramﬂ nzoRiec - diadsrgbghreatyl ) an de, _
2. (R>hfdfgxmma2cerremahesc?%§aégg@ NBheRaPhEDY! sRPRLANELE  acid
" N-ethy N-(3(4f|uoro henyl) PhTSC 1-
azasprybfuesfanateenphenyll peehpt panitiepy 2ptéd id@nd e Ami no- 2-

h d N-(3 30
(5 bR SPIMGRR S Ok, RS TRk D0 B%?c'yf Ao 1.
ytﬂrretdywc)ell\l-aaidlyk&mtdatez B hd3nt3ufFbAQe S, - %ﬁ%ﬁdl%

naphthalene l-sulfonate, maphthalene-2- sulfonate, mandelate,

PCTIUS(I 1727756

mesylate and the like. Preferred pharmaceutically
acceptable acid addition salts are those forﬁéd with mineral
acids such as hydrochloric acid and hydrobromic acid, and
15 those formed with organic acids such as maleic acid and
methanesul fonic acid. 7
Salts of amine groups may also comprise quaternafy
ammonium salts in which the amino nitrogen carries a
suitable organlc group such as an alkyl, alkenyl, alkynyl,
20 or aralkyl molety N
Base addltlon salts 1nclude those derlved from
1norgan1c bases, such as ammonluonr alka11 or alkallne '
earth metal hydrpxldes, carbonates, bicarbonates, and the
like. Such bases useful in preparing the'salts of this
25 invention thus include sodium hydroxlde, pota331um 3
o hydrox1de, ammonium hydroxlde, pota531um carbonate, sodium
. carbonate, sodium blcarbonate, potassium bicarbonate,
calcium.hydroxide, calcium‘carbonate, and the like. The
potassium and sodium salt forms are partlcularly'preferred
" 30 It should be recognized that the partlcular counterlon ’

forming a part of any salt of this 1nvent10n is not of a
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yl met hyl ) - N- et hyl am de, 2-(R)-2-(2-Am no-2-

met hyl pr opi onyl am no) - 5- phenyl -pentanoic acid N-(3-(2 5

br onoyH2#R/32$882  2- di oxo- 2-t hi a-| - azaspi r o[ 4. 5] dec- 3- eP@US01/27756

yl met hyl ) - N- et hyl am de, 2- Am no- N-{2-benzyl oxy-I-[(3, 3-

di met hyl -i, | - di oxo-5-phenyl -2, 3-di hydro-1 H|y6-isot hi azol - 4-

yl - et hyl ) - et hyl - car banoyl ] - et hyl }.;.2- met hyl - pr opi onam de, 2-
(2- Am no- 2- net hyl - pr opi onyl am no) -5- phenyl - pentanoi c acid 10

- (3,3-dinethyl -1,I-di oxo-5-phenyl -2, 3-di hydro-1 H 1 y6-

i sot hi azol - 4-yl met hyl ) -et hyl -am de, 2- Am no-N-{2-benzyl oacy-
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yl met hy e - car banoy et hyl }-2-nme propi onam de, 2-
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[yo. i P EOLPReAYLaded, ShABLINS a1 9L 988 Colehe AT
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pharmaceutlcally acceptable prodrugs of the compounds of
formula I. A prodrug is a drug which has been chemically
modified and may be biologically inactive aﬁ its site of
15 action, but which may be degraded or modified by one or v
more enzymatic‘dr other in.vi§é processes to.the parent
bioactive form. This prodrug should have a different
pharmacokinetic profile than-the'parent,-enabling easier
absorption across the mucosal epithelium, better salt
20“formation or solubility,_or improved'systeﬁic staﬁility {an
increase in plasma_half—life, for example);_ |
' Typically, such chemical modifications include:
1) ester or amide derivatives which may be cleaved by
: esterases or lipases;
25 2} peptldes which may be recognlzed by spec;flc or
' nonspec1f1c proteases, or '
3) derivatives that accumulate at a 51te of action
- through membrane selection of a prodrug form or a modified
| prodrug,form,‘or any comblnathn of 1 to 3, supra.
'30 Conventiénai procedures for the selection and pxéparhtionAof 77'

v




Compounds of fornula | may be conveniently screened for y %/QM@E &grnnne
.secretagogue activity. A typical assay may enpl oy pItUIt J) P

established in culture, followed by a challenge wth the various conpounds
- of for¥YP&S888and the | evel s of growth hornone det er kcmadeizaoessr di ngl y.
Gowth 30, 12 April 2005 WO 02/32888 PCT/ US01/ 27756 -31 hornone | evels may
be cal cul ated using various radioi nmunoassay techni ques known to those of
skill in the art. Screening of cogpounds for growth hornone secretagogue
activity may conveniently be scaled up for high throughput 5 screening. The
I nvention further enconpasses nethods enpl oying the pharnmaceutically
acceptabl e salts of the compounds defined by fornula I. Although generally

neut r abnidabdEPEEinGf delfiivatiR¥BNELENAEA NNSEeTHra exhbi &1 ephl y acidicc, a
10 suff|C|entI% basi c, .or both functlonalsgaoups and accordlngly react -
‘with afly BERAIRRFbePegiarnet gRrrergses(198kd i norgani ¢ and organic acids,

o form a phar dRGeUidRAk.Y ppacesphasl rsal dve ThEEnMcpRar gRCeUt i call y
e

acceptable salt" as used 15 herein refers to salts o e conpounds of
f or mul 8"PuRki eh cerreushofatheal hytamnn- imwﬂntnnm wihiichg ier gapalshs Typi cal

Phag maggut hi bl s 4FCSRNA0L 8 9AL! SandE UG 0SS r%%'lg};@? prepared by reaction

of the conpounds pieésent’ Tnven fraCeutical |y
acceptageﬁentxnggﬁunnher symptoms in mammals, inciuding humans,

which ‘may be due to decreagsed levels of endogenous growth
hormone. —
By *pharmaceutically acceptable formulation" it'is
10 meant that the carrier, diluent, exc1plents and salt must be
compatible w1th the active ingredient (a compound of formula
I) of the formulation, and not be deleterious to the
recipient thereof. Pharmacsuticsl formulations can be
- prepared by procedures known in the art. For example, the
15 'compcunas_of this invention can be formulated with common
excipients, diluects, or carriers, and formed into tablets,'“-”
capsules, and the like. Exampies of excipients,rdiluents,
and carriers that are suitable for such formulations include
the following: fillers and extenders such as starch sugars,
20 mannitol, and silicic derlvatlves, blndlng\agents such as
carboxymethyl cellulose . and other cellulose derlvatlves,
..alginates, gelatin, and polyvinyl pyrrolldone, moisturizing
"sgents‘such as glycerol, disintegrating agents such as agar
agar, calcium carbonate, and sodium bicarbonate;-agentsrfor_
25 retarding dissolution such as‘paraffin,.reSOrption
accelerators such as quaternary ammonium compounds*wsurface
actlve agents such as cetyl alcohol, glycerol monostearate,
~ adsorptive carriers such as kaolin and bentonite; and -
| lubricants such as tale, calcium and magnesium steafats and
- 36 solid polyethylene glycols. Final pharmaceutical fcfms may

be: pills, tablets, powderst:lozenges,.syrups, aerosolg'




.20 organic acid or an inorganic base. Such salts are kno S. | d
addition and base addition salts. Acids commonly enployedW@6§F5?@&gcid
addition salts are inorganic acids such as hydrochloric acid, hydrobromc
acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the 25 |ike,
and orWYaA¥E8Eci ds such as p-tol ueriesul fonic, - methab@yusfamse acid, oxalic
aci d, p-bronophenyl sul fonic acid, carbonic acid, succinic acid, citric
acid, benzoic acid, acetic acid, and the. like. Exanples of- such
pharmaceutical |y acceptable salts.safe the 30 sul fate,

pyrosul fate,,bisulfate, sulfite, bisulfite, phosphate,

nonohydr ogenphosphat e, di hydrogenphosphate, 12 April 2005 wUJ oL/ JJSUS - 32
PCT/ USI | 1127756- met aphosphat e, pyrophosphate, chloride, brom de, i odide,
acet at sachmmapicachee s, detimbes £, swgpndisne, anaybabls, of u@mies,

| sobutyrate,..caproate, heptapoate, propiQlate, oxal ate,_ nmalonate,
supciH%ﬁ%?oqﬁﬁgéggﬁe,Sggﬁﬁgﬁt%PJ??ﬁﬁﬁifténgtﬁﬁPEat8? PeRYhe | | 4- di oat'e,
hexyhepaciadlido gb@deReNzead s he Gk OlRp2aal 8g SR Bd e,

di ni trobenzoate, hydroxybenzoate, nethoxybenzoate, phthal ate, sulfonate,
xyl eneSXF K TRte USBHeny| acet at e, phenyl propi onate, phenyl butyrate, citrate,

| agt at e, yﬂaﬂt%ﬁayiﬁra&& At bgt %m&a%ﬁ%ﬁ@io Aanesyl fonat e,

propanesul fonate, na fhalene-l-su{fonate;nap ene- 2-sul fonat e,
mandelSEed ks fpamelagien i3 sudtainedefrel pade pRosage ciarmsl | y

The formulations can also be so constituted that they
.reiease the active ingredient only or preferably in a
particular part of the intestinal tract, possibly over a
10 period of time. Such formulations would involve coatings,
envelopesf or protective matrices which may be made from
polymeric substances or waxes.
The particular d@sage of a compound required to treat,
inhibit, or prevent the symptoms and/or disecase of
15 congestive heart failure in a mammal, including humans, T,
according to this'invention will depend upon the particular
disease, symptoms, and severity. Ddsage, routes of
administration, and frequency of dosing is best decided by
the attending physician. Generally, -accepted and effective
20 doses will be from 15mg té 1000mg, and more typically from
- 15mg to 80mg. Such dosages will be administered to a |
patient in need of treatment from one to three times each |
day or as often as needed for efficacy.
In addition, the growth hormone seCrétagdgue compoﬁnds
25 as disclbsed herein may be administered to a batieht.in need
of treatment in combination with.otﬂervgrowth-horﬁ;né |
‘gecretagogues known in the ari, and/or withha suitable bone
aﬁti-resérptive agent or agents for the'prevention-or. |
. ‘treatment of'osteoporosis and/or 1¢ss.of muscle stfength.
30 said suitable bone anti—resorpti&é agents include selective

estrogen receptor modulators; bisphophonates, calcitonin,




acceptable acid addition salts are those formed with mneral acids such as
hydrochl oric acid and hydrobromic acid, and 15 those for nBUAWIlER05 or gani c
acids such as naleic acid and nethanesulfonic acid. Salts of am ne groups
may al W8 U®EMsti se quaternary ammoniumsalts in whi cPGTHEOHMMO nitrogen
carries a - suitable organic group such as an al kyl, al kenyl, al kynyl, 20
or aral kyl noiety. Base addition salts include those derived from )

i norgani ¢ bases, such as anmoni um-gfs-al kali or al kaline earth netal

hydr oxi des, carbonates, bicarbonates, and the |ike. Such bases useful in
preparing. the salts of this 25 invention thus include sodi um hydroxi de;

pot assi um hydroxi de, amoni um hydroxi de, potassi um carbonate, sodi um

car bonafgd, hgvaruen Irrkadarente theokepeutim bgeardonaAddit icaladilym hydr oxi de,

cal ci upgg@ nat, e ' | ke. The. tassi um and. sodi um,salt forns are
parti cul arfnggp?&éfaé?reg.ég%%é k‘?hgtﬂ"%}n%gl?gc%bgﬂaz%%“?r%ﬁmf particul ar
count ebcrmoher stoxettagaiesnf @Anidabhbohatbbs tivesby amy denot of a. 12

Apri | 05 WO (12/32888 PCT/ US01/ 27756 -33 itical nature, so long as the
sal t as%gglﬁﬁﬂéér? CPNE T i & Fﬁqa‘ée'éb?ﬁﬁ'e and as long as the

couft eri on THeesommdsatids Rifee pretieshbR¢ fvAhhidesy tih theusalt as a
whol e. .5 Thi's_i nventiqQn further enconpasses nethods enpl oyin

dosage form, eac osage containing from about 0.01 éé a%out
500 mg, wore usually about .5 to about 200 mg, of the active
‘ingredient. However, it will be understood that the
therapeutic dosage administered will be determined by the
10 physician in'the light of the relevant circumstances
including the condition to be treated, thE‘choice of
compound.to be administered and the chosen route of
administration, and therefore the above dosage ranges are
- not intended to limit the scope of the invention in any way.
15 The compounds can be administered by a variety of routes
including'the‘oral, rectal, transdermal, subcutaneous,
topical, intraﬁeﬁous, intramuscular or intranasal rouﬁes.
For all indications, a typical daily dose will contain from
about 0.01 mg/kg to about 20 mg/kg of the active compound of
20 this invention. Preférred‘daily doses will be about 0.1.to
about 10 mg/kg, ideally:abdut 0.1 to about § mg/kg.
However, for Eopical_administration a typical.doSagg is
-about 1 to about 500 wg compound per cm? of an afgected
 tissue. Preferably, the applied amount of compound will
25 range from about 30 to about 300 mg/cm2, more preferably,
._from about 50 to about 200 mg/ecm?, and, most préfefébly,
. from about 60 to .about 100 mg/cm2. |
' Suitable ‘dosing ranges of compounds of formula I:

include 0.01 mg/kg/day to 60 wmg/kg/day. Representative




phar maceutical |y acceptabl e sol vates of the conpounds of Fornula |. Mny
of the' fornula | conpounds can combine with solvents such!23rha@fes

met hanol , and ethanol to form pharnaceutically acceptable solvates such as

the 10 corresgonding hydrat e, nethanol ate, and ethanolate. This invention
al so eNQYHH&%es met hods enpl oyi ng the phar maceut i caRGHUHERESS abl e

prodrugs of the conmpounds of formula |I. A prodrug is a drug which has been

chemcally nodified and nay be biologically inactive at its site of 15
action, but which may be degraded oci37odified by one or nore enzymatic or
other in-vivo processes to the parent bioactive form This prodrug shoul d
have a different pharmacokinetic profile than-the parent, enabling easier
absorption across the nucosal epithelium better salt 20 formation or
sol ubi | Phprmaeeuhbeal efosyel @pians capithilng ngaromponads eof nf prasha
half-liﬁgmvfg£e§éggp£§gd bg}gacalVy, such chem cal nodifications include:
~.1) ester or am derivatives which may be cl eaved by esterases or lipases;
25 2) pepti debewhbrhubayides wieicdgfiodddwbyrepegtivbhcfopr puopsPesi di C
proteasei' or 3%.deriv tives that ac%% 1 at aﬁ,a,slte of action through
menbr and *8¥PEEEH IR 07PN Prodiy FERASE 5OnB8i £iBEEIRG ol RPY M - or  any
- conbj natthentetal &@tﬁveSiﬁ%ﬁbdiﬂhﬂEJBheBhbﬁn%br&ﬁ@é@ﬂ@ﬁ§sc$ﬁgri§3%’Se|GCtion
and preparation, of 12 ril 2005 WO 02/ 32888 PCI/ US01127756 - 34

from 0.1% to 99.9% by weight of the formulation. The term
"active ingredient" means a compound of formula I, including

but not limited to compounds of formulas II, IIi. IV and V. -

10 , : Formulation 1

Hard gelatin capsules containing the following

ihgredients are prepared:

Quantity
Ingredient I o (mg/capsule)
15 Active Ingredient ' ' ' 30.0 o
Starch ‘ | 305.0
Magnesium stearate ' P 5.0

The above ingredients are mixed and filled into haid

~

20 gelatin capsules in 340 mg quantities.

Formulation 2

A tablet formula is prepared using the ingredients

below:

25 | - _ . Quantity
X Ingredient = R (mg/tablet)

" Active Ingredient ' - : | A . 25.0

.éellulOse, microcrystalliﬁe | o 200.0

Colloidal silicon dioxide . - . 10.0

30 Stearic acid - S : 5.0

g e W,



sui tabl e prodrug derivatives are described, for exanple, in H, Bundgaard,
Desi gn of Prodrugs, (1985). As used herein, the term "effdtAné2admdunt "
nmeans aﬂ)oﬁyﬂﬁént of conpound of the instant invention which is capable of
inhibiting, alleviating, ameliorating, treating, or [SECEMSAVETE furt her
synptons in mammal s, including humans, which may be due to decreased

| evel s of endogenous growth hornone. By "pharmaceutically acceptable
fornmulation” it'is 10 neant that t4ms<carrier, diluent, excipients and salt
must be conpatible with the active ingredient (a conpound of fornmula I) of
the fornulation, and not be deleterious to the recipient thereof.

Phar maceutical fornul ations can be prepared by procedures known in the
art. For exdhpl ecmpgeents o dumisiast and sampressedntoafiobe formul ated with
conmon Lpie ' E@Q; : arriers, and fornmed into tablets, .
capsulggsighg’tﬁééFiﬁéi éﬁﬁ?@glég‘excipients, di luents, and carriers tha
are suitable for such fornmulations include the following: fillers and -

extenders such as starch, sugars, 20 nmannitol, and silicic derivatives;

bi ndi ng, agents such as carboﬁ?ﬁﬂﬂi@EiﬁﬁLﬁulose and ot her cel | ul ose

ders vativesa deygpondes, 1gellaid Forai A9loaviiay breyLreli 8o0ea: RISt uri zi ng
agents, su§h as glycerol; disintegrating agents such as agar ad%r, cal ci um
car bon&Pg, FRhireLus (TP e ériat e; agents for 25 retarding dissol ution
such as paraffin; resorption accel erators, such as quaternary amoni um

- conmpounds; surface active agents such as cetyl alcohol, glycerol.
nonost ear atBM9redienpt i ve carriers such as kaol i n andwbtghongte; and

Active Ingredient ' 5
10 Lactoée 95
The active mixture is mixed with the lactose and the

mixture is added to a dry powder inhaling appliance.

Formulation 4

15 Tablets, each containing 30 mg of active ingredient,

are prepared as féllows:' - g

Quantity
| - Ingredient ‘ : (mg/tabiet)
go Active Ingredient ' : . 30.0 mg
Starch - . 45.0 mg
- Microcrystalline cellulose o 35.0. mg
Polyvinylipyrrolidone
{as 10% solution in water) _ o 4.0 mg
25 Sodium carboxymgthyl starch - 4.5 mg
Magnesium stearate ‘ o - ;~025'mg
Talc _ N ' ’ o 1.0 mg
Total : | o : —_ 120 mg
30 "Thé'active'ingredient,-gtarch and\éeliﬁlOse‘are passed

through a No. 20 mesh U.8. sieve and mixed thotoughly. The




| ubricants such as talc, calciumand nagnesi um stearate and 30 solid
pol yet hyl ene glycols. Final pharmaceutical forns nmay be: ﬂizl‘ﬁ‘%"f 2009 et s,
powders, . | ozenges,. syrups, aerosols, 12 April 2005 WO 02/ 32888
PCT/ US\Q/U(&Z}Z&? -35 saches, cachets, elixirs, suspensions, enulsions,
oi ntments, suppositories, sterile injectable soluti dfsT/U¥2EFeri| e
packaged powders, and the |like, depending on the type of excipient used. 5
Additionally, the conpounds of this invention are well suited to

~ formul ati on as sustained rel ease da@sage fornms. The fornulations can al so
be so constituted that they release the active ingredient only or
preferably in a particular part of the intestinal tract, possibly over a
10 peri og of time. Such formulations would involve coatings, envelopes, or
pr ot ecEPYBEAER PE ROIAT W IRy usd idene fisomixpd| yith i the ulrstdnees: or waxes.
The papbi r lired to.treat, . inhibit, or prevent
t he .syﬁé{fvgﬁ%géng?%?g%%%gqg : %gégo%g%sg%’l 9§eahg?ﬂr‘{‘e$éiqlﬁ'e %% ‘mammal |
‘i ncl ud'ifngg tivpankss srqordiumed arehidsikedvent 50R6ot ¢ | agtepRikadon t he

partic i ' tons,, and severity, Dosage, routes of
adni ni g%l?éa‘f‘?gn%egéﬁlgnﬁ“s_e%g’ncflﬁ’edos&%& Fgéb‘é‘gtc BEEWYL t he attending
physi cstharcke neagqidsiuniceephet<gndnal tack| Vﬁr@@i&%ﬁ? E;Mgg,e(pe from15ng to

1000 and nmore_typically from 15ng to 80ng. Such ‘dosages will be
adni 2?21%?%@%%53' Pt i UnSne&deBe  t pEat Hegn Fddnd dmethe three tines

- each granules which, after mixing, are compressed on a tablet

machine to yield tablets each weighing 120 mg.

10 Formualation S

Capsules, each containing 40 mg of medicament are made.-

as folloﬁs:

Quantity
Ingredient ' {mg/capsule)
15 Active Ingredient ' ' _ 40.0 mg e
Starch ‘ - 109.0 mg
- Magnesium stearate ‘ 1.0 mg
‘Total . | , 150.0 mg
g., 20 The -active ingredient, cellulose, sté}ch,-and'magnesium

 stgarate‘are blended, passed through a No. 20 wesh U.S.
sieve, and filled into hard gelatin capsules in 150 mg

quantities.

‘.25 - I Formulation 6 : '._-' 

Suppositories, each containing 25 mg of activei

ingredient are made as follows:

‘ - Ingredient | - : ' | _Aﬁount
30 Active Ingrédient | h _ ' rzs'mg'

. -Satu-rated fatty acid glycerides té ' - 2,000 mg




day or as often-as needed for efficacy. In addition, the growth hornone
secretagogue conpounds 25 as disclosed herein may be adm 2 Apéd28@to a
patieng‘J |n need of treatment in conbination with other growh hornone
secret db ®8known in the art, and/or with a suitabl BCBERe27756 -
anti-resorptlve agent or agents for the prevention or treatnent of

ost eoporosis and/or |loss of nuscle strength. 30 Said suitable bone
anti-resorptive agents include sel ecgpve estrogen receptor -nodul at ors,

bi sphophonates, calcitonin, 12 April 2005 WO 02/ 32888 PCT/ US01/ 27756 - 36
and hornone replacenent therapeutic agents. Additionally, PTH may be
adm ni stered in conbination with said growh hornone secretagogues. Said
combi nation therapy may be admi nistered conconmitantly or sequentially. -5
The conpbsitl refera l ornmulated. in a unit _dosage form each
dosage contalnlng%%ron1a885? gﬁg B @ﬁﬁﬁﬁd'%hﬁ?qﬁﬂ ardice gu&?ﬁ? about .5
to aboutUZB)O sigzveobntiheuapbhied iAgERE sidurdiQWe ey tlacigl | be under st ood
t hat the era eut i c dosage adninistered will be detérmned by the 10
phy31C|é% ﬁﬁﬁslPﬁﬁ?18Ps@ﬁem?e¥%@aﬁﬁlQﬁrﬁhﬂnm%ﬂ%maﬂ heagl udi ng t he

condist i Qedasdgi.r eahedn; hei c d iLstered and the
chosen route of adnln|st%gﬁfﬁngﬁaﬁggéhereforggghegegﬁ$§gg%gagg ranges are
not |ntéﬁd%ﬁ‘?bf¥mﬁﬁﬁltHeosﬁo%@P%#lQYmandnﬁiﬁnwad|tn aoplway. 15 The
conpounds ‘can be adm nistered by a variety of routes including the oral,

rectal, transdernmal, subcutaneous,
Formulation 7

Suspensions, each containing 50 mg of medicament per

10 5.0 ml dose are made as follows:

Ingredient ' Amount
eACtive Ingredient | _ e 50.0 mg
Xanthan gum : 4.0 mg

15 Sodium carboxymethyl-celluloser(11%}
Micfocrystalline celluleee-(89%) 50.0 mg =~ ™
Secrose ' ' - 1,75 g
Sodium benzoate : 10.0 mg
| Flavor and Color ' q.v.
20 Purified water to o - | 5.0 mL

_ The medlcament sucrose and xanthan gum are blended
passed through a No. 10 mesh U. S. sieve, and then mixed with -
| a previously made solution of the mlcrocrystalllne cellulose
25 and sodium carboxymethyl cellulose in water. The sodium
_ benzoate, flavor, and color are dlluted with sofme of the
water and added ‘with stlrrlng.‘ Sufficient water is then '

- .added to produce the requlred volume. :



topical, intravenous, intramuscular or intranasal routes.  _For al
indications, a typical daily dose wll contain from abouﬂzdﬂﬁﬂzﬁﬁﬁkg to
about 20 ng/ kg of the active conmpound of 20 this invention. Preferred.
daily i,L| be about 0.1 to about 10 ng/kg, ideally about 0.1 to
about %g%ﬁﬁgsb However, for topical admnistration a PEHUSENIT@sage is
about 1 to about 500 ng conpound per cnR of an affected tissue.

Preferably, the applied amount of conpound will 25 range from about 30 to
about 300 ng/cn2, nore preferably, fanem about 50 to about 200 ng/cnR, and,
nost preferably, fromabout 60 to about 100 ng/cnR. Suitabl e dosing ranges
of conpounds of formula | include 0.01 ng/kg/day to 60 ny/kg/day.
Representative 12 April 2005 WO (12132888 pharnaceutical forrmulations [1-1V
are provided below. , The formul ations which -3 7 PCTI US01127756 cont ai ni ng

conpounds of fornul a foIIOM/arg giVFn f or Furposes of illustration and are

not intended to 5 The total a ents in such be limting in any

way. for nul @épSibe £ OGS orltAMidgl 1ot Rg98r Y URLAD! Sfe thSae
fornulatlog.lfhe term _ .
as ClLIOWS:

5 A Quantity
Ingredient {mg/capsule)
Active Ingredient : , 15.0 mg
Starch _ 407.0 mg
MagneSium stearate , 3.0 mg
10 Total _ 425.0 mg
The active ingredient, ' - starch, and wagnesium

stearate are blended, passed through a No. 20 mesh U.S.
sieve, and filled into hard gelatin capsules in 425 mg

15 gquantities. = . e

Formulation 9

An intravenous formulation‘may be prepared as follows:

n

20 o Ingredient . : Quantitx
- Active Ingredient . ' . 250.0 mg .
Isotonic saline 1006 mL

Formulation 10

25 . A topical formulation may be_prepéred as follows:
_ Ingredient. _ R ' ‘ : Quantity
Active Ingredient . ' - : 1—16.9
Emulgifying Wax - - . - 30.g
30 Liquid Paraffin ] o . . 20 g

‘White Soft Paraffin | | . to 100 g




"active ingredient"” nmeans a conpound of formula I, includin but not
limted to conpounds of formulas Il1, IIl, IV and V. 10 Fofﬁﬁ$@ﬂﬁgﬁ5l Har d

el atif es containing the follomﬁng i ngredi ent red:
%panti??sapﬁg%Edient (nmg/ capsul e) 15 Active Ingredlent(%&iﬁ’w2 rch 305.0

Magnesi um stearate 5.0 The above ingredients are m xed and f|IIed into, hard
20 gelatin capsules in 340 ng quantities. Formulation 2 A tablet formula is
prepared using the. ingredients below-25 Ingredient Active Ingredient
.Cellul ose, mcrocrystalline Colloidal silicon dioxide 30 Stearic acid
Quantity -(ng/tablet) 25.0 200.0 10.0 5.0 12 April 2005

The white soft paraffin is. heated until molten. The liquid
paraffin and emulsifying wax are incorporated and stirred
until dissolved. The active ingredient is added and

5 stirring is continued until dispersed. The mixture is then

cooled until solid.

Formulation 11

Sublingual or buccal tablets, each containing 10 mg of

10 actlve ingredient, may be prepared as follows:

_ Quantity

Ingredient Per Tablet

Active Ingredieht | : 16.0 mg

Gcherol ' 210.5 mg

‘15 Water _ o | 143.0 mg
Sodium Citrate R | 4.5 mg ¥

Polyvinyl Alcohol ‘ 26.5 mg

ﬁolyvinylpyrrolidone : -~ 15.5 mg

“Total ‘ ' ) 410.0 g

20 )

“The glycerol water, sodlum c1trate, polyv1nyl alcohol
and polyv1nylpyrr011done are admixed together by’ continuous
stlrrlng and maintaining the temperature at about 90°C.

When the polymers have gone into solution, the solutlon 1s
_25  coo1ed to about 50-55°C and the medlcament is slowly
admixed. The homogenous mixture is poured 1nto—forms made
‘of an 1nert material to produce a drug-contalnlng dlffu51on
" matrix hav1ng a thlckness of about 2 4 mm. ‘This dlffu51on
matrlx is then cut to form 1nd1v1dual tablets having the

'-30,‘appropr1ate size.




WO 02/ 32888 PCT/US01/ 27756 -38 The conponents are bl ended and conpressed to
form tablets, each weighing 240 ng. Formul ation 3 5A dry WoWRi#200hhal er

‘fornmul ation is prepared containing the foll owi ng conponents: Wight %

I ngredjent Active ingredient5 10Lactose95 The active nmixture is mxed with
thg |S%$8¥§”§hd t he %ixtufe is added to a dry powder RGIRS0AGSappl i ance.
Formul ation 4 15Tabl ets, each containing 30 ng of active ingredient, are
prepared as follows: Quantity Ingredient(ng/tablet) 20Active ingredient
30.0 ng Starch -45 0 ng Mcrocrystaldine cellulose 35.:0 - ny

Qol yvi nyl pyrrolidone (as 10% solution in water)4.0 ng. 25Sodi um

car boxynet hyl starch4.5 ng Magnesium stearate0.5 ng Talcl.0 ng

Another formulation employed in the methods of the
present invention employs éransdefmal delivery devices or
patches. Such tranédermél patches may be used to provide
continuous or discontinuous infusion of the compounds of the

5. present invention in controlled amounts. The construction
and use bf transdermal patches for the delivery of
pharmaceutical agents is well known in the art. See, for
example, U.S. Patent 5,023,252, the disclogsure of which is
herein incorporated by reference. Such patches may be |

10 constructed for continuous, pulsatile, or dn demand delivery
of pharmaceutical agents. _

Frequently, it will be desirable or necessary to
introduce the pharmaceutical composition to the brain,

~either directly or indirectly. Direct techniques usually

15 involve placement of a drug delivery catheter into the SR
host's ventricular system to bypass the blood-brain barrier.
One such implantable delivery system, used for the transport
of biological factors to specific anatémical regions of the

| body{ is described in U.S. Patent 5,011,472, the disclésure

20  of which is herein incorporated by reference. ‘ |

Indirect techniqués, which are-gengfally preferred,
usually involve formulating the compositions to ﬁrovide forl
'd;ug 1atentiation‘by the conversion of hydrophilic drugs
into lipid-soluble drugs or prodrugs. ' Latentiation is

Lgs 'generally.échieved'through blocking of the Hydfogy;

' darbonyl,‘sﬁlfate, and primary amihe'groﬁps presentlon the
drug to render thé drug more lipid soluble and amenable to o
ﬁransportatidn across the blood-brain barrier.
Alternatively, the delivery of hydrophilic drugs may be

 39 ‘enhanced by intra-arterial infusion of hypertonic solutions -

ﬁhich can.transiently open‘the biood—braig bafrier.



Total 120 ng 30 The active ingredient, starch and cellul ose are passed
through a No. 20 mesh-U.S. sieve and mixed thoroughly. Thel2¥/prihnged8 2005
WO 02/ W&%ZE(;,T/ US01/ 27756 -39 solution of polyvinylpyrrolidone is m xed
with the réstttant powders, which are then passed t hP§EGISOHI® nesh U. S.
sieve. The granules so produced are dried at 50-60C and passed through a
16 nmesh U. S. sieve. The sodi um car boxynethyl .5 starch, nagnesi um stearate,
and talc, previously passed through4d4-No. 30 nesh U. S. siewve, are then
added to the granules which, after m xing, are conpressed on a tabl et
machine to yield tablets each weighing 120 ng. 10 Formulation 5 Capsul es,
each containing 40 ng of nedi canent are nmade as follows: Quantity

| ngredi ent (i< efﬁ%lt}lcé‘)lnﬁaEK@f“P\}Lé‘vsl ﬁgﬁeﬁr@ﬁ@rﬂ@@lwrﬁt arch 109.0 ny
Magnesi um T. | r.edi ent,

cel lul ose, starch, and magn |um Stearat el are througha

" No. 20 riih agmpounsisews thedpiieskat intentibon. geisatwmlmml es in 156 ny .

quant';'ﬁﬁherstood by persons skilled in the art, other synthetic
5 schemes may be employed to prepare the compounds of the - - §

instant invention.

EXAMPLE 1
2—{R)—Z—(2—Amino~2-methylpropionylamino)—3-phenylmethoxy-'

10 propionic acid N-(3-(4-chlorophenyl)-2,2-dioxo-1-methyl-2-

thia-l—azaspiro[4,5]dec—3-ene—4—y1methy1)-N-ethylamide_

trifluorocacetate

H.C C H3

15
The title. compound as shown above, was prepared as .
follows _ .
4- Chlorobenzylchlorlde (30 g, 0.186 mol) and NazS0; (47
-_rg, 2 eq.) were refluxed for several hours in 150 mL water. A
a20-'phase transfer agent like trloctylmethylammonlum chloride
may be added as described in. Tetrahedron Lett. 1984 25(40),
4553-6. After coollng to room temperature the solution was

”extracted with ethyl acetate, the water 1ayer was evaporated



25 Formul ation 6 Suppositories, each containing 25 ng of active ingredient
are made as follows: Ingredient Amount 30 Active I ngredi ektAgri2ae5
- Saturated fatty acid glycerides to 2,000 ng 12 April 2005 W112/32888
PCT/ USQ1/ 27756 -40 The acti ve |ngred| ent -is passed through a No. 60 nesh
U.S. SYRU¥¥HH suspended in the saturated fatty acidPEIESErI7a%s previ ously
mel ted using the m ni num heat 5necessary. The nixture is then poured into a
suppository nold of nomnal 2.0 g capacity and allowed to coeol. Fornul ation
7 Suspensions, each containing 50-gg-of nedi canent per 105.0 nL dose are
made as follows: Amount I ngredient Active Ingredient50.0 ng Xanthan gun4.0
nmg 15Sodi um car boxynet hyl -cel l ul ose (11% M crocrystalline cellul ose
(89% 50.0 nmg Sucrosel. 75 g Sodi um benzoate 10.0 ng Fl avor and col orq.v.

and the residue suspended in ethanol. The mixture was

filtered, the filtrate was concentrated and the solid was
dried at 50°C under vacuum. 4-Chlorophenylmethanesul fonate
(23.5 g, 55 %; Ms (EI): 205 [M]"* was obtained. POCl; (20 mL)
3 was cooled to 0°C, 4-chlorophenyl-methanesulfonate (15.9 g,
69.5 mmol) and PCls (20.3 g, 1.4 eq.) were added. The
mixture was stirred overnight at room temperature and
evaporated under vacuum. The residue was suspended in ethyl
acetate and filtered. After concentration of the filtrate,
10 12 g (75 %) of the crystalline 4-chlorophenylmethanesul fonyl
chloride, shown below, were obtained. MS (EI): 125

[C1CeH,CHz] **, 224 fM] ™

CI xe | e
8

o Yy

15 . : o
| _ . The preparatlon of N-({1- -acetylcyclohexyl) -4-
chlorophenyl~methanesu1fonam1de shown beleow, was performed
as descrlbed in Pestic. Sci. 1993, 39, 185-192. 4- chloro—
phenylmethanesulfonyl chloride (1.37 g, 6 mmol) and
20 ethynylcyclohexylamlne (c.73 g,'6 mmol) were stlrred in
_tetrahydrofuran (10 mL) with trlethylamlne (0.9 mL, 6.6
_ mmol) for several hours at room temperature The mlxture was
- diluted with ethyl acetate, washed with water, drled
| - (NazS04) and- evaporated Recrystalllsatlon from ethanol
25 ‘ylelded 4- chlorophenyl -N-(1- ethynylcyclohexyl)methane-
| sulfonamide (1.5 g, 80 %) as a solid. '
ThlS compound was suspended in ethylene glycol (25
mL) . 2 ml, water, 100 ‘mg HgO, and ‘5 ‘drops conc.'sulfurlc




20Purified water to5.0 nL The nedi canent, sucrose and xanthan gum are

bl ended, passed through a No. 10 nesh U.S. sieve, and thel? Apit@80ni th a
previ ously nmade solution of the mcrocrystalline cellulose 25 and sodi um
car boxYHe¥¥$88cel | ul ose in water. The sodium benzoateT/é$uaemse and col or
are diluted wth sone of the water and added with stirring. Sufficient
water is then .added to produce the required volune. 12 April 2005 WO
02/ 32888 PCT/ US01/ 27756 -41 Fornul ati,gn 8 Capsul es, each containing 15 ng
of medi canent, are nmade as follows: 5IngredientQuantity (ng/capsule) Active
I ngredient15.0 ng Starch407.0 ng Magnesi um stearate3.0 ng 10Total 425.0 ny
The active ingredient,starch, and magnesi um stearate are bl ended, passed

t hrough achid. w2Be nedded).ahd $heveaixaidef ks ehledtdd Jandsgel ghi-nicapsul es in
425 ny 115l§uanti t%ﬁéd Forrmul ati on 9 An intravenous formnulation may be

pr epar ed 98T ofPOWRY B0 HWGr EGPRRTENERL | g luted with

dichloromethane, washed'with water, dried (Na,S80,} and
evaporated to yield N-(1—acetj1cyclohexyl)—4-chloro—

5 phenylmethanesulfdnamide as a solid (1.5 g, 95%). MS (IS):
330 {Mul*

H,C
c
| g—NH

p)
O/\\O

| N- (1-Acetylcyclohexyl) -4 -chlorophenylmethane
10 suifonamide (1.02 g, 3.1 mmol) was dissolved in dxy DMF (10
- ml) under Ar. NaH (60 %, 2.2 eg.) and iodomethane {2'eq;)
were added and the mixture was‘stirred overnight at-120°cé_‘”
After dilutioh'with water the solution was extracted with
ethyl acetate. The organic layer Was.washed with NaCl |
- 15 solution and water, dried (Na,$0,) and concentrated to Yieldr
.696_mg (69 %) of the 3—(4~chlorophenyi)—1,4%dimethy1—2?thia—
l-azaspiro [4.5] dec-3-ene 2, 2-dioxide,‘shgwn.belpw as a

solid. Ms (IS): 326 [MH]®*.

20




Active Ingredient 250.0 ng Isotonic saline 1000 M. Formul ation 10 25 A
topical formulation may be prepared as follows: Ingredi ent’XfR200y Active
Ingredient 1-10 g Enulsifying Wax 30,g 30 Liquid Paraffin 20 g Wite Sof t
Paraffin to 100 g 12 April. 2005 WM UL/ JL? SE PCT/ US01/ 27756 -42 The white
sof t p‘ggéfzﬁgfﬁr‘fsl s. heated until nolten. The liquid par B§FURN&IGsenul sifying
wax until dissolved. The active 5 stirring is continued cooled until
solid. are incorporated and stirred ingredient is added and until
di spersed. The m xture is then Fornyhation 11 Sublingual or buccal tablets,
each containing 10 ng of 10 active ingredient, may be prepared as foll ows:
Quantity Ingredient Per Tablet Active Ingredient dycerol
3~(4-Chlorophenyl)—1,4—dimethyl—2—thia-1—azaspiro [2.5]
dec—B'ene.2,2—dioxide (0.63 g, 1.93 mmol) and N-bromo
succinimide (1 eq.)'Were stirred'inlso mL: CCl, with a
catalytic amount of benzoyl peroxide for 3 hours at 85°C.
5 After'cooling to room temperature the mixture was diluted
with CH,Cl,;, washed with water, dried (Na,S0,) and evaporated
to yield 4-bromomethyl-3-(4-chloro-phenyl}-2-methyl-2-thia-
1-azaspireo[4.5]dec-3-ene 2,2-dioxide as a syrup. Without
‘ Further purification the product was dissolved in ethanol
10 - (100 mL), ethylamine (70 % solution in water, 20 mi) was
~added and the mixture was stirred overnight at room
 temperature. After concentration the residue was dissolved
in CH,Cl;, washed with water and extracted with 0.5 M HCL.
After addition of NaCH and extraction with CH,Cl, the _
15 organic layer waé_dried (Naz50,) and evaporated to yield 3---  emee
(4—chlorophenyl) -4-ethylamino methyl-l-methyl-2-thia-1-
azaspiro [4.5] dec-3-ene 2,2-dioxide, shown below, as a

solid. Yield: 306 mg (43 %) MS {IS): 369 [MH]*

20 .

o 2- (R) -2-{2- (N-tert Butoxycarbonylamlno) ~2- methyl
V_proplonylamlno) 3-phenylmethoxypropionic acid (1.2 eq.) 1n
.(Kbclz (15 ml:) was stirred for 15 min with
25 -dlcyclohexylcarbodllmlde {1.1 eq.) and 1- hydroxy-?—
.:azabenzotrlazole (1 1 eq.), 3- (4 chlorophenyl) -4~ ethyl

\




15 Water Sodium Citrate Pol yvi nyI Al cohol  Pol yvi nyI pyrrol I done Total 20
10.0 ng 210.5 ng 143.0 ng 4.5 ny 26.5 ng 15.5 ng 410. 0'2ypritB80%| ycer ol ,
wat er, sodiumcitrate, polyvinyl alcohol, and polyvinylpyrrolidone are
admi xe\!l.o“ﬁ"é@é% her by continuous stirring and mai nt ai raTgusSet/mesa enper at ur e
at about 900C. Wen the polynmers have gone into solution, the solution is
25 cool ed to about 50-55C and the nedicanent is slowy adm xed. The
honbgenous mi xture is poured into-fggus made of an inert material to
produce a drug-containing diffusion matrix having a thickness of about 2-4
mm This diffusion matrix is then cut to formindividual tablets having
the .30 appropriate size. 12 April 2005 WD 02/32888 PCT/ US01/ 27756 -43

Anot her ammnomémjwbmaimi@wch -ithibhe -aehBpdsc 04 . s e @-RsRNL , bovent i on
enploysdggggg {%% égﬂl Ye umwﬁ%cgg 8£¢C12 (8 mbL) was added and
the mixture was stirred overnight at room temperature. Aftexr
filtration the filtrate was diluted with ethyl acetate,
5 washed with 0.1 M éitric acid, saturated NaHCO, and the
-organic layer was dried (Na,S0;) and evaporated to yield 2-
(R} -2- (2~ (N-tert-Butoxycarbonylamino) -2-methyl |
propionylamino}—3~pheny1methoxypropionic acid N-(3-(4-
chlorphenyl)—l-methyl—z,z—dioxo-znthia—1—azaspiro [4.5] dec-
io 3-ene-4-y {(methyl)-N-ethyl amide, shown below (593 mg, 98%)
as a colorless oil. MS (Is): 732 [MH]".

H . CH, O CH,
o CH
A Lo
H ~ CH,

15 2:(R) -2-(2- (N-tert- Butoxycarbonylam;no) -2-methyl
A .proplonylamlno) 3-phenylmethoxy-propionic acid N-(3~-(4-
: _chlorophenyl} 1- methyl -2,2-dioxo-2-thia-1- azasplro -f4. 5]
dec-3- ene—4 ylmethyl) N-ethylamlde (593 mg, 0.81 mmol) was
,dlssolved in dlchloromethane (5 k) and trifluoro- acetlc'
20 a01d (5 mL) and stlrred overnight. The m;xture was poured N
into dry ethyl ether (200 mL) . The prec;pltate was‘flltered o
;pff and drled at 50°C undexr  vacuum to'yield‘thé title



pat ches. Such transder nal patches may be used to provide contlnuous or

di sconti nuous infusion of the conpounds of the present i et

controll ed anounts. The construction and use of transdermal patches for
the delivery of pharnaceutical agents is well known in the art. See, for
“exanple e2ldzfes Patent 5,023,252, the disclosure of WhicgydeFar7REr €i n

i ncor por at ed. by reference. Such patches may be 10 constructed for

conti nuous, pulsatile, or on demand delivery of pharnaceutical agents.
Frequently, it will be desirable or necessary to introduce the

phar maceuti cal conposition to the %tain, either directly or indirectly.
Direct techniques usual Iy 15 invol ve placenent of a drug delivery catheter
into the host's ventricular systemto bypass the bl ood-brain barrier. One
such gg?@ bl ve Ysie forth anspor of bi ol ogi cal
factoF oﬂggeé? na%%&?ca reé#%%g “of P%e?I%%dyﬁﬁ'QE%QSCribed in US
-Pat ent-B-083- MZQ°Cthe di scl osure 20 of which is herein incorporated by
reference. Indirect techniques, which are generally preferred, wusually

i nvol ve formul ating the conpositions to provide for drug latentiation by
the conversion of hydrophilic BxagsrLEimnto |ipid-soluble drugs or prodrugs.
Lagentl tkéb iecg general | y. achi eved throug bIockin of the hydroxy;

no-2~m

caf bonyF % alds ATae g - methylpropio OX¥rug to render

t he dr ugrnsplienicpadlamutﬂ-e(aamllaf%@hbhﬂb 021 § 2SRRI A%H3R -aCcr oss the
- bl ood- brain barrler J Aaternatlver" the delr1very of hydropfiiic drugs nmay

“be 30 enhan&&E3k : {lmeidyds) -y gshy baede ol ut i ons
trifluoroacetate
HG
S ch,

‘10

The t1t1e compound, as shown above was prepared as
follows. :
To N-{l-acetylcyclohexyl)- (4- chlorophenyi)methane—

15 sulfonamlde (612 mg, 1.86 mmel), from Example 1, in dry DMF
(6 mk) was added NaH (60 %, 2.2 eq.) under Ar. The-ﬁlxture
'AWas stirred overnight at 120°C, water was added and the

solution was -extracted with ethyl acetate. The organic
layer was washed with NacCl solutlon and water, drled _

20 IEEQSO¢) and concentrated Recrystallization from ethyl

acetate yielded 0.37 g (64 %).of 3- (4-chlorophenyl)-4-




which can transiently open the blood-brain barrier. 12 April 2i?05 WU

02/ 32888 PCT/ US01/ 27756 -44 The fol | owi ng Exanpl es and Pr g4t 2% are
illustrative of the processes enployed in the synthesis of the conpounds
of theVH B i nvention. .As woul d be understood by pemasnezski|led in the
art, other synthetic schenmes may be enployed to prepare the conpounds of
the instant invention. EXAMPLE 1

2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl ankpo) - 3- phenyl net hoxy propionic acid

N- (3-(4-chl orophenyl )-2 2-di oxo-I|-nethyl -2

thia-1-azaspiro(4. Sl dec-3-ene-4-ylnethyl)-Nethylamde. trifluoroacetate
15 OH The title conpound, as shown above, was prepared as. follows.

4- Chl or oisipll-Chicbiipdd -G30spird. 1865hndecandidg233 - bxide, 2s88wh Were -
ref I_uxer}l)eflorW sever al ngrs i.n 1_5_9__n1_ wa}er.+ A 20 phase transfer agent |ike
trioct y ety PEnPofPddtehl ¥Pi 4&S) Tl belMdted. as described in. Tetrahedron
Lett. 1984, 25(40), 4553-6. After cooling to roomtenperature, the- :
solution was extracted with ethyl acetate, the water | ayer was evaporated
12 April 2005 WD 02/32888 PCT/ USO 1/ 27 '

5 . '34(4~Chlorophenyl)—4*methyl—z—thia—l—azaspiro[4.5}deg—
3-ene Z,Z—dioxide was brpminated to yield 4-bromomethyl-3-
(4—chloro-phenyl)-2—thia-1—aza8piro[4.S]dec—B—ene 2,2-
‘dioxide and treated with ethylamine according to ﬁhe methods

. described in Example 1. '3~(4—éhloropheny1)—4~
10 ethylaminomethyi-z-thia¥1~a2aspiro f4.5] dec-3-ene 2,2-
dioxide, shown below, was obfained in a yield of 558 mg (74

%Y. MS (I8): 355 [ME]*

15
' _ The title éompound was prepared ahd deprotected
according to the methods described in~Example 1.

 Yield: 930 wg, 83 % MS (IS): 617 [MH]'; m.p. 125-135°C



-45 and the residue suspended in ethanol. The m xture was filtered, the

filtrate was concentrated and the solid was dried at 50C ¥ 208& uum

4- Chl or ophenyl met hanesul fonate (23.5 g, 55 % Ms (ElI) : 205 [M*' was

obtai ned. POC13 (20 nL) 5 was cooled to OC, 4-chlorophenyl -nethanesul fonate

(15.9 wo 268 mmol ) and PAs (20.3 g, 1.4 eq.) werepafgefnsEge mxture

"was stirred overnight at roomtenperature and evaporated under vacuunt The

resi due-was suspended in ethyl acetate and filtered.” After concentration of

the filtrate; 10 12 g (75 % of thi crystalline

4- chl or ophenyl met hanesul f onyl chrarid shown bel ow, were obtained. M5

(El): 125 [ClCeH4CH2] +, 224 [M C -. 15 The preparation

of . N-(1-acetyl cycl ohexyl)-4- chl orophenyl - met hanesul f onam de, shown bel ow,

was performed as described in Pestic. Sci. 1993, 39, 185-192. 4-chloro-

phenyl met hanesul fonyl chl oride (1. 37. g, 6 nmol) and 20

et hynyl cycl ohexyl am ne (0.73 g, E}G&Mﬁhﬂ B were stirred in tetrahydrofuran

(10 M) Wi 1@) . . al. hours at room

t enper attmres B R - —washed with

wat er dpn:e;bm(lmzaﬁﬂfu mnmauapnuatepuuelﬁagr %,tﬁdlloscat IZOﬂhiﬁQ[Tl et hanol 25

yi e ded 4-chl orggheny -Sle 1- et h}/lﬁy[c cl ohexyl')methaiie _sulfonamde (1.5 g,

80 % as a s8 e 22 HeRddaNpettapride gl yeol . (25 nl).
2 m.water, 100 Ny HgO an@mmqb@@&cm sul furic

i

HG on
0 0

NH,
F
) NH
OH
, 0 Fﬁ)']\
_ /CHa F
o N 7

1o Ehe t1tle compound, as shown above was prepared as
| follows , N
: 4- Bromomethyl-Bé(44chloropheny1)72—thia-1—azaspiro
'7[4.5] dec-3-ene 2,2-dioxide, made as described in Example 2,
| (270 mg, 0.69 mmol) was dissolved in ethanol (30 mL)-.
:~._1$ Methylamine (70 % solution in water, 8 mL) was added and the
mixture was stlrred overnight at room temperature and
concentrated ' The residue was dissolved in c&&clz, washed
_ with water and extracted with 0.5 M HC1. After addltlon of
~ NaOH and extraction with CHﬂﬂq the organic layer was dried
-20 (NEQSQJ and evaporated to yleld 80 mg (34 s) of
' 3- (4- Chlorophenyl) -4~ methylamlnomethyl 2-thia-1- azasplro
[4.5] dec-3-ene 2,2- dioxide as a solid: MS (IS): 341 [MH]*




m xture was heated at 175C for 1 hour, cooled to roomte

diluted with dichloromethane, washed with water, dried (Na2SO4) and

evapor a@e/ugsyi el d N-(1-acetyl cycl ohexyl)-4-chl oro SPCT/USO27756

phenyl met hanesul fonam de as a solid (1.5 g, 95%. M5 (1S): 330 [MR] C SINN
N- (1- Acet yl cycl ohexyl ) -4- chl or ophenyl met hane 10 sul fonam de (1.02 g, 3.1
mmol ) was dissolved in dry DVF (10 _ ?L) under Ar. NaH (60 %- 2.2 eq.) and

i odonet hane (2 eq.) were added andthe m xture was stirred overni ght at
120C. After dilution with water the solution was extracted with ethyl
acetate. The organic |layer was washed with NaCd 15 sol ution and water,
dried (Na2SO4) and concentrated to ybﬁ| d_696 nmg (69 %9 of the

3-(4-chl orophenyl) - 1, 4-di met hyl - 24T a7 Rzaspiro [4.5] dec-3-ene 2,

2-di oxi de, ' shown below as a solid.] M5 Y - . 20 12 April 200_5
WO 02/ 32888 PCT/ US01/ 27756 -47. '
3- (4- Chl or ophenyl ) -1, 4- di net hyl -

WO 02/32888 -46 12 April 2005 PCT/ USOl/27756 acid were adg %@88@55 he

The title compound was prepared and deprotected
according to the methods described in Example 1.

5 Yield: 120 mg, 91 %; MS (IS): 603 [MH]*; m.p. 143-145°C

EXAMPLE 4

2-(R}-2—(2-AminO*z—metﬁylpropionylamino}43—(B—indolyl)
“propionic acid N—(B—(4~chlorophenyl)—2 2-dioxo-2-thia-1-

19 azasp1ro[4 5]dec-3-ene- 4-y1methyl)—N—ethy1am1de

trlfluoroacetate

15




dec-3-ene. 2, 2-dioxide (0.63 g, 1.93 mmol) and N-bronmo succinimde (1 eq.)

were stirred in 60 nL CCl4 with a catal ytic anmount of beﬂfﬁyﬂ'BQQQX|de for
3 hours at 85C. 5 After cooling to roomtenperature the m xture was dil uted
with CH2CG 2, washed with water, dried (Na2SO4) and evaporated to yield

4- br orSAEURRIFE3- (4- chl or o- phenyl ) - 2- net hyl - 2-t hi a- 1- BGBYBIAG4. 5] dec- 3- ene
2,2-dioxide as a syrup. without further purification the product was

di ssol ved in ethanol 10 (100 nL), ethylamne (70 % solution.in water, 20
m.) was added and the m xture wasestirred overnight at room tenperature.
After concentration the residue was dissolved in CHCl12, washed wth water
and extracted with 0.5 MHCO. After addition of NaOH and extraction with
CH2C12 the 15 organic |ayer was dried (Na2SO4) and evaporated to yield 3
(4-chl orophenyl ) -4-ethyl ami no nethyl -1 -nethyl-2-thia-1 azaspiro [4.5]
dec-3-ene 2,2-di oxj de shown, bel ow, as a solid. Yield: 306 ng (43 % M

(1S): 369 [N s R @NPFETP=BHFGXV@érB§ﬁ9P§ﬁ¢H@5 2- et hyl -
pr opi o&wﬁmﬂ@)z—?fmheﬂydzremqmr @ﬁte&yea%bﬁyﬁamznssl 3.in CH2C12 (15 ni)
was,stirred for 15 min with -di cycl ohexyl carbodiimde-(1.1 eq.) and

1- hydr%&%hﬂlpwfﬂfﬁm% (@tindedy})pgopiovhtorepietiviy ek athyl 12
M Ry i A T ATt G o e e
azaspiro[4.5]dec-3-ene 2,2-dioxide, as described in Example
2, and subsequent deprotection according to the methods
described in Example 1. Yield: 68 mg, 60 %; MS (IS): 626
- [MHI*; m.p. 170-175°C

10
EXAMPLE 5
 2—(R)—2v(2-Aminoﬂz—methylpropionylamino)—S-phenylvpentanoic
acid N- (3- (4-chlorophenyl}-2,2-dioxo-2-thia-1-~
azaspiro[4.51dec-3-ene-4-ylmethyl) -N-ethylamide
15, . trifluoroacetate SR

)

The title'compound, shown aBQve,‘ﬁas prepared by 
20 cdup;ing 2-(R) -2~ (2~ (N-tert-butoxycarbonylamino) -2-
| methYlpidpionyiamino)-5—phenylﬁéntanoic acid (1.2 eq.) with
. 3- (4-chloropheny1) -4- ethylamlnomethyl 2-thia- 1-'

‘Jazasplro[4 5]dec-3 ene 2,2- d10x1de as descrlbed in Example




di oxide (306 ng, 0.83 mol)'-in CH2C12 (8 nL) was added any %rﬁ g&}xture
was stirred overnight at roomtenperature. After filtrati RR&%%? 1 trate
was diluted with ethyl acetate, 5 washed with 0.1 Mcitric acid, saturated
NaHCO3wvame3sske organic | ayer was dried (Na2SO4) andrevaperdarsd to yield 2-
(R -2-(2-(N-tert-But oxycarbonyl am no) - 2- net hyl
pr opi onyl am no) - 3- phenyl nmet hoxypropi onic acid N (3-(4-
chIorphenyl)-l-nethyl-2,2-dioxo-ZZ%QLa-I-azaspiro [4.5] dec-10 3-ene-4-y
(methyl)-N-ethyl am de, shown below (593 ng, 98% - as a colorless oil. M
(1S): 732 [MH'. NH CH3 15 2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl
pr opi onyl am no) - 3- phenyl nmet hoxy- propi onic acid N-(3-(4-
chl or ophegyl) ahbSBELIWhE et @ r@E@2nt Qbéol:di‘ﬂ%% rd 4e®hods .
dec- 3-ene-4-yl net hyl ) - N-et'hyl am de (593 nyg, 81 mm? was dissolved in
di chl ofeaeriand B Brgmphed X-r i figdfs- aBemdc PO %wciMP (F5hk) 63Rd stirred
overni T e.m r poured into dry ethyl ether (200 nlL). The"
preC|p?9§ e abE fFP?e?ggaéoff and dried at 50C under vacuumto yield the
t|tle 12 April 2005 WO 02/32888 PCT/USO / 27756 -49 conpound (520 ng, 86 %

%‘SO|Id M5 (I1S): 631 [Mﬂ B 95-120C EXAMPLE 2 5 '

(R) -2-(2- Ani no- 2- nmet hyl pro | - 3-phen | net hoxy- propionic acid

N-(3 (4-chloro henyl)-2 2-dioxo-2-thia-|-
2-{R)-2-{2-Anino-2-methylpropionylamino) -3-phenylmethoxy-

propionic acid N-(3-{4-chlorophenyl)-2,2-dioxo-2-thia-1-

‘azaspiro[4.5]dec—3—ene—4—ylmethy1)amide triflucroacetate

10
HG o,
oﬁ)<
The title compound, as éhown, above, wasg prepared as
_ follows- | ' -
ASTE A solutlon of 4-bromomethyl-3-(4- chlorophenyl) ~-2-thia~

) l-azaspiro[4.5]dec-3-ene 2,2-dioxide, gynthe31zed as
described in Example 2, (154 mg, 0.40 mmol} and potassium
phthalimide (2 eq.) in DMF (15 mL) was stirred at-80°C for
_ 17 h,-after'cooling to room.temperéture diluéed-with CH,Cl;
‘20 and washed with water and NaHC03 soluﬁion The'organic iayér‘
was dried (NHQSOQ) and evaporated to yield 180 mg (100 %) of
3-(4- Chlorophenyl) -4- (Naphthallmldo) methyl -2~thia-1-




azaspiro[ 4. 5] dec-3-ene-4-ylnmethyl )-N-ethylam de trifluoroacetate Ha \ CH3
NH2 CH3 X 'OH 10 The title conpound, as shown above, was p?é&psrP5as.
follows. To N-(1-acetylcycl ohexyl)-(4-chl orophenyl)nmethane 15 sul f onam de
(612 ng, 1.86 mmol ), from Example .1, in dry DWW (6 nL) was added. NaH (60
% , 2MOex3zpgs under Ar. The mixture was stirred ovemwairgshi/atises 1200C, wat er
was added and the solution was extracted with ethyl acetate. The organic
| ayer was washed with NaCl solution and water, dried 20 (Na2SO4) and
concentrated. Recrystallization fggglethyl acetate yielded 0.37 g (64,
*)..of 3-(4-chlorophenyl)-4 12 Aprit 2005 WO 02/ 32888 PCT/ 17S411/ 27756 -50
nmet hyl - 2-thi a-1-azaspiro [4.5] dec-3-ene, 2,2-dioxide, shown below as a
solid. M5 (1S)-: 312 [MH' C 5 3-(4-Chlorophenyl) - 4-net hyl
- 2-t higsd sy j I dega 3-€h8; i axd R nated to yield
4- br ormm::stp?if/lﬁl?[gJ ?%gﬁko?%?p%é%;%‘%ﬁ%l ?ﬁ %&g@;}%& 91?.'5 tgeg- 3-ene 2, 2-
- di oxi adhidirl aqldst-edMai t{BSet hgPanmiél according to the nethods described in
Exanpl e 1. 3-(4-chl.orophenyl)-4 10 ethyl am nonmet hyl -2-thia-|-azaspiro [4.5]
dec-'3-ene 2, 2- ' '

3- (4-Chlorophenyl) -4- (N-phthalimido) méthyl ~2-thia-1-
azaspir9[4.5]dec—3-ene 2;2—dibxide (159 mg, 0.35 mmol) and
ethylenediamine (4.5 mL) were dissolved in dry n-butanol (25

‘ ‘mL) and stirred overnight at 20°C. The mixture was then
- 10 diluted with ethyl acetate, washed with Na&l_solutionvand
‘water and extracted with 0.5 M HCl. After'éddition of NaOH
and extraction with ethyl.acetate the orga;ic;layér was
dried (NEQSQ4) and evaporated tblyield 77 mg (68 %) of 4-
Aminomethyi—B;(4-chloropheny1)~2—thia¥l—azaspiro{4.53dec-3—
15 ene 2,2-dioxide, shown below, as a solid MS (IS): 327 [MH]*




di oxi de, shown bel ow, was obtained in a yield of 558 ng (74 o0) . M5 (IS) :
355 [MHI + 15 The title conpound was prepared and depr ot ectlédprib2@dr ding to

t he net hods described in Exanple 1. Yield: 930 ng, 83 s M5 (1S). 617 [IVH *;

MP. 196225288812 April 2005 WO 412/32888 PCT/ USO 112PTS@setdr7&XAVPLE 3

2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- henyl met hoxy- propi onic aC| d N

(3-(4-chloro henyl)-2 2-dioxo-2-thia-I 5

azaspi ro[ 4. 5] dec- 3- ene- 4-yl net hyl ) - Ngget hyl am de trifl uoroacetate H3 \ CHz

NH2 OH 10 The title conpound, as shown above, was prepared as foll ows.

4- Br oi nonet hyl - 3- (4-chl orophenyl )-2-thia-1 -azaspiro [4.5] dec-3-ene

2, 2-di oxi de, made as described in Exanple (270 ng, 0.69 mmol) was

di ssolved in ethanol (30 nL). 15 Methylam ne (70 % solution in water, 8-

rnL) was add and the mxture was stirred. overnight at roomterrperature
and concent rated e SOBOPYRE WAS BrERBree Rt dghiItecteathshed with water

and ext raeddi g hd theMrbChoqhf E%cﬁﬂgéa' 2 Bamd¥OHANd ey Actdon. with

CH2C12 the organic |layer was dried
mg, 61 %; MS (15) 589 [MH]" m.p. >110°C (decomp.)

5
EXBMPLE 7
2-1R)—2—(2—Amino—z—methylpropionylamino)-3—pheny1methoxyw
‘propionic acid N- (5-(4-chlorophenyl)-3,3-diethyl-2-methyl -
1,1-dioxo—2,3—dihydroisothiazol—4—y1methy1)eN—ethylamide
10 o ' hydrochloride
H,C CH,
15 ' The title compound, as shown above, was prepared as

follows.




20 (Na2SO™4) and evaporated to yield 80 ng (34 s) of 3- (4-Chlorophenyl)
-4- et hyl ami nonet hyl -2-thi a-1 -azaspiro [4.5] dec-3-ene 2,240 as a
solid. M5 (1S): 341 [MH' 12 April 2005 WO 412/32888 PCT/ US01127756 -52 Cl
The title conpound was prepared and deprotected according to the nethods
descri‘b@érz’?%?ggxanm e 1. Yield: 120 ny, 91 % N5 (| S)PCBUMRE' ; m p. .
143-145C EXAMPLE 4 2-(R)-2-(2-Am no- 2- net hyl propi onyl am no) - 3- ( 3-i ndol yl )
propionic acid N-(3-(4-chlorophenyl)-2,2-dioxo-2-thia-I- 10 -

azaspiro[ 4. 5] dec-3-ene-4-ylnethyl )-N-ethylam de trifluoroacetate 15 WO
(17132888 - PCT/USU/ 277% -53 10 15.” The title conpound, shown above, was
prepared by coupling 2-(R)-2-(2-(N-tert-butoxycarbonyl am no) - 2-

nmet hyl propi onyl am no) - 3- (3-indol yl )propionic acid (1.2 eq.) wth

3- (4-chl orophenyl ) - 4- et hyl am nonet hyl -2-thi a-|1- azaspiro[ 4. 5] dec-3-ene
2,2-dioxide, as described in Exanple 2, and subsequent deprotection
accor di ng -t% GHenaphssyd -Notdde i 8égthyl B appd eriopWl Bhekha8ny, 60 % M

(19 :s@gfonéﬁ4ﬁefﬂsﬂahﬂlbégg%ﬂla%g prepared from 4-chloro-
phenylmethanesulfonyl chloride and 1,1l-diethylpropargyl-
5 amine according to the methods described in Example 1.

Yield: 1.2 g, 69 %; MS (I8): 318 [MH}*

10 . 5~(4—chlorppheny1)—3,3—&iethy1-2,4-dimethy1-2,3- e e
dihydroisothiazoi 1,1~dioxide,*shown below, was prepared
accbrding to the methods described‘in Example 1.
Yield: 580 mg, 100 %; MS. (IS): 336 [MNal*, 314 [MH]*

15




EXAMPLE 5 2-(R)-2-(2-Am no-2-nethyl ropionylamno)-5 phezy - _entanoic
acid N-(3-(4-chlorophenyl)-2 2-di oxo-2-thia-|I- Aprit2005
azaspi r(é,[4. 5] dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate The title
conmpoult@ fin above, was, prepared by 20 coupling PCT/USGL27736
2-(R)-2-(2-(N-tert-butoxycarbonyl am no) - 2

met hyl propi onyl am no) - 5- phenyl pent anoi ¢ aci d (1 2 eq.) wth

3-(4-chl orophenyl) - 4-et hyl am nomet fyd - 2-t hi a- 1I- azaspi roj 4. 51dec- 3- ene

2, 2-di oxi de, -as described in Exanple 12 April 2005 WO 412/ 32888

PCT/ USO1/ 27756 -54 2, and subsequent deprotection according to the nmethods
described in Exanple 1. Yield: 78 ng, 70 M5 (1S): 615 [MH'; mp. 130-140C
5 EXAWPLE 6 2- (R) 2- (2- Am no- 2- et hyl pr opi onyl am no) - 3- phenyl net hoxy- =~

i oni 2-di =2-thia:l-
B bt rol 4. o dscc Ao N S e e P P dacedie Bl e 1it1e
--._Zogpoundt:lﬁé Shamglhaf)mm%mmaepauedmiudéol bﬁm?ﬁ%‘?’ SQJg.lé;tl on. -of
r onpne chl or ophe a- azaspiro ec- 3-ene
5 o i BYERAed;AbARETyRs e e eods FroEr ARRRerD. et a0 40 mol)

andspoﬁz&e&dunnsphm@al39|selge M2 exs)): i3%7DNbm(15 nL)was stirred at-80C for 17
h, after cooling to roomtenperature diluted with CH2C12

10 2—{R)52—(2*(N-teft—ButoxycarbonYlaminé)—2—

' methylpropionyl —émiﬁo)-5-phényl—methoxypropionic acid N- {5~ '
(4~ chloro-phenfl) -3,3- diethy1.2 methyl 1,1-dioxo- é 3-
dlhydro isothiazol- 4—y1methyl)~N—ethylam1de, shown below,

was prepared accordlng to the methods. descrlbed in Example
15 1. ‘

Yield: 258 wg, 50 %; MS. (IS): 719 [MH]*

%CH O




(Na2SO4) and evaporated to yield 180 ng (100 0) of
3-(4-Chl orophenyl )-4-(N-phthalimdo) nmethyl-2-thia-I 12 April 2005 WO

20 and washed with water and NaHCO3 sol ution. The organic:Jéam%%zoﬁgs dried

112/ 32888 PCTI US01127756 .55 azaspiro[4.5]dec-3-ene 2, 2-di oxi de, as shown

bel ow,"” 2¥"¥Bphite solid. M5 (1S): 457 [MR 4. PCT/US01/27756

3-(4- Chl or ophenyl ) - 4- (N- pht hal i m do) net hyl -2-thi a-1 - azaspiro[4.5]dec-é-

2,2-dioxide (159 ng, 0.35 mmol) and ethylenediamne (4.5 nt) were
di ssolved in dry n-butanol (25 nlk¥gand stirred overnight at 90C. The

ene

m xture was then 10 diluted with ethyl acetate, washed with Natl sol ution

and water and extracted with 0.5 MHCL. After addition of NaOH and
extraction wth-ethyl acetate the organic |ayer was dried (Na2SO4) and
evaporated to yield 77 ng (68 0) of 4

Ami nomet hyl: 3+ 4 | )-2-1hia-| - i ral4 5] dec-3 15 |
2. 2-di oxi 48~ Ehodn BelBar caE - BCOH R T S As y S MAEATE2 Apri1 2005 VIO

( 02/ 3388D1RGYL HHAMDE 73 5phehpl hedRodRSrdpidei € omeund wag4pr epared and
deprotected .acc Sding 0 the nethods described in Exanple 1. Yield: 66
o OEPHOTRBIENE] ) ~388-FRAEY A 5 MSHAOC § drhfRO ZERARPRELFO-

2- 6 R) -izotAiABbN 02 2y MREEN] PF ORL PN BN - S 6y, TBEROMMo1) was

dissolved in ethanol saturated with HCL (15 mL) and stirred

overnight at rcom temperature. The solution was concentrated
- to a volume of 3 wml and poured into dry diethylether (100
mL) . The title éompound, as a precipitate, was filtereqd of f
10 - and dried at 50°C under vacuum. Yield: 95 mg, 43 %; MS
(18) '619. (MH]*; m.p. 111-118°C |

EXAMPLE 8
2-(R) -2- (2-Amino-2 -met_hylpropionylémino) -3~

15 phe'njrlmethoxyprbp_ionid acid N-(5-(4-chlorophenyl} -3, 3~

dimethyl-1,1-dioxo-2,3-dihydroisothiazol-4-ylmethyl) -N-
: ethylamide hydrochloride

HQ cHy

20
The title compound, shown‘-abcrave, was prepa:r.féd‘ as
follows. ) o ' o




' propionic aC|d N—(S—(4 chl orophen 1)-3 3-di ethyl 2-met hyl -

1, 1- di oxo- 2, 3- di hydr oi sot hi azol - 4-yl met hyl ) - N- et hyl anmi de. 12fil 888% ori de 15
The title corrpound as shown above, was prepared as follows. 12 April 2005
WO 02/ 32¥882/BEIY US01/ 27756 - 57 PCT/US01/27756

. 4- Chl or ophenyl - N- (1, 1- di et hyl - 2- oxo- propyl ) net hane- sul f onam de, shown
bel ow, was prepared from 4-chl oro- phenyl nmet hanesul fonyl chl oride and 1,
1-di et hyl propargyl 5 am ne accordi ngslne t he met hods described in Exanple i.
Yield: 1.2 g, 69 a; M5 (IS): 318 [MH' CH3 C CH3 10

- 5-(4-Cnl orophenyl) 3, 3-di et hyl -2, 4-di met hyl - 2, 3- di hydr oi sot hi azol

1, 1-di oxi de, shown bel ow, was prepared accordl ng to the nethods descri bed
in Exanpl e 14—ﬂ1@4o@*0p®®®y N- {001 sdingLliy5)2-@8epfavytld, 314 [MH]' 15 d 12

Aprll 20 58 u 77 .
2O AR SRR P FEUSULEr G8y re rin s
met hyl - 2¢Blm¢mmwbﬂmduMSulﬁbn@ﬂonhdemdbomnd be| DvdimeshyIpr epar ed
accordlngré§%%§§ éﬁ%ﬁgﬂ%%&%%;lrlb%d %ﬂeEéggBogs described in Example

5 1. Yield: 1.58 g, 30 %; MS (ES): 290 f{MH]*

10
5- (4-chlorophenyl) -3, 3 (4-trimethyl-2, 3—dihydro—
isothiazol 1,1-dioxide shown below, was prepared accordlng
to the methods described in Example 2.
Y_leld. 1.78 g, 94 %; MS (BES): 272 [MH]™.
15 ‘

5-(4*Chlorophenyl)-4—ethy1aminométhy1-3,3~dimethyl;2,3—
& dihydroisothiazol 1,1-dioxide, showﬁ below, waéﬁpfépared |
20 according to the methods ‘described in Example 1.
Yield: 670 mg, 53 %, MS (ES): 315 [MH]*.

L}




Yield: 257 ng, 39 % MS (IS): 357 [MH'. i-1~ CH3 HIC NH_/ C1 10
2-(R)-2-(2-(N-tent-Butoxycarbonyl am no) - 2- methylpropionylu‘a%;hg20 5

- am no) - 3- phenyl - met hoxypropionic acid N (5

(4-chl oro- phenyl) -3, 3-di et.hyl - 2- net hyl - 1, 1- di oxo- 2, 3

di hydr owpseshisazol - 4- yl net hyl ) - N- et hyl am de, shown belpgwusovassqr epar ed-
according to the nethods. described in Exanple O WD 02/ 32888

PCT/ US01/ 27756 -59 2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl -
propionylanino)-B-phenyInethoxyprog%qpic acid N-(5-(4-

chl orophenyl ) - 3, 3-di et hyl - 2- et hyl - 17,1 - di oxo- 2, 3-di hydro 5 ‘
i sot hiazol -4-ylmethyl)-N-ethylam de (258 ng, 0.36 mml) was dissolved in
et hanol saturated with HCL (15 nL) and stirred overnight at room
tenperature. The solution was congcentrated to a volume of 3 nL and poured
into dry diethylether (100 niy: Hid | e conpound, as a precipitate, was
filtered off 10 and dried.at 50C under vagwm Yield: 95 ng, 43 % M5 (19
: 619 [MH]'; mp. 111-118C EXAMPLE 8 -2-(2- Am no- 2- et hyl pro

i onyl am no) -3 15 phehyl net hoxypr opi on acld N-(5-(4-chloro henyl)-3 3-

di met hyl -, I -di oxo-2 3-di hydr oi sgthi ?Fﬂaylnethyl)-N- et hyl am de

) owD above, was prepared as

2—(R)~2—(2—(N-tert-Butoxycarbonylamino)—2-methy1-
propionylamino)~3-phenylmethoxypropionic acid N-(5-(4-
5 chlorophenyl)-3,3-dimethyl-1,1-dioxo-2,3-dihydro-isothiazol -
4-ylmet§yl)-Nwethylamide, shown below, was prepared:
according to the methods described in Example 1.

Yield: 1.0 g, 92 %; MS (ES): 677 [MH]".

HSC CHa o CH,
O- ,ﬂ\
%ﬁ O/E cH,
NH \ CH,

07 "NTHC

0 . cr
The'titlé_compound was prepared accordihg_ﬁa the
methods described in Example 7. Yield: 370 mg, 41 %; MS
(E8): 579 [MH]*; m.p. 107-113°C.
15 ‘ o




follows. WD 112132888 . ° PCT/ US01/ 27756 -60
4-Ch|oropheny| N- (1, 1- di met hyl - 2- oxopropyl ) met hanesul f oA&irde208hown
bel ow, . 2P ared from 4- chl orophenyl - met hanesul f onyl chl ori de and
1,1- d|n€W 3”ﬁ$opargylan1ne according to the methods dESESHEIT5nN Exanple
5 1. Yleld 1.58 g, 30 % Ms (ES): 290 [MH "~ C 10
5-(4-chl orophenyl )-3, 3,4-trinmethyl -2, 3-di hydro- i sothiazol 1,1-d|0X|de
shown bel ow, was prepared accordi ng to,the nethods described in Exanple 2.
Yield: 1.78 g, 94 % M (ES): 272 [MH". 1 15 O
5- (4- Chl or ophenyl ) - 4- et hyl am nonet hyl - 3, 3-di et hyl - 2, 3- di hydr oi sot hi azol
1, 1-di oxi de, shown bel ow, was prepared 20 according to the nethods
described in Exanple 1. Yield 670 ng, 53 % MS (ES): 315 [MH *. 12 April -
2005 WD 02/32888 PCT/ US81/ 27756 -61 H3CNH H3C
2-(R)-2-(2- (N—tert ButoxycarbonylEﬁﬁHBPE29nethyl

propi onyl agi -éi h
- chl orophen .
4- ylnethymﬁ_ﬁiqnﬂﬂnaanﬁd@'(§hd&ﬁ(bebhﬂprm@hepybpezﬁzkdloxo 2- thla 1-

5 | azaspiroj4.5)dec-3-ene-4-yl)ethyl)-N-ethylamide
trifluoroacetate
CH,
O
CH, F
NH, F F

10 The title compound, shown above, was preparéd as
| follows. |
To a solution of tetramethylethylenediamine (5 eq.) in
THF (60 mL) under Ar were added at -75°C sec- butylllthlum {5
eq., in hexane) and N-tert- butoxycarbonyl ethyImethylamlne
N 15. (5.eq.). The mixture was stirred for 7 h at -75°C, 4-
-bromomethyl -3- {4-chloro- phenyl) -2-thia-1- azasp1ro[4 5]dec- 3.
ene 2,2- d10x1de (870 mg, 2. 23 mmol} in THF (15 mL) was added
~and the mixture was stirred overnlght at room temperature.

.-After addition of acetic acid and saturated NaHCO3 the




according to the nethods described in Exanple 1. Yield: 1.0 g, 92 % M5
(ES): 677 [MH°. 10 The title. conpound was prepared accoridiAnryil26@6 t he

nmet hods described in Exanple-7. Yield: 370 ng, 41 %9 M5 (ES) : 579 [MH"';
mp. 107-113C. 12 April 2005 WO 02/32888 | PCT/ US01/ 27756 -62 ( EXAMPLE 9
2- (R) - w0 d/4a¥8810- 2- et hyl propi onyl ami no) - 3- henyl met hexy/uyseopizani ¢ aci d- N-
(2-(3-(4-chl orophenyl)-2 2-di oxo-2-thia-1- 5

azaspiro[ 4. 5] dec-3-ene-4-yl)ethyl)-N-ethylanmi de trifluoroacetate 10 The
"title conpound, shown above, was prepared as follows. To a solution of

t et ranet hyl et hyl enedi am ne (5 eq.) i THE (60 mL). under Ar were added at
-75C sec-butyllithium (5 eq., in hexane) and

N-tert-but oxycarbonyl -ethyrnmethylamne i S (5.eq.). The m xture was stirred

L?gnnnetﬁy? %E%Lwa %ﬁﬁgap eg V?tg Fthgll?gﬁgg%ﬁro[iu%fﬁggnéc ene
2, 2- di okayler (839 dmjed. (E&zﬁmﬁ aridh eMdporiferdl) - 'I‘has::esli:kﬂmia vael the m xture
and sat iF Sreb Kb ots et 16 B Ehas  Sioresrsbigeetd s 756 - 63
sol ut i ostineBe®xfdnct eéd anid hfekthyheacehdiat Ihe vﬂitgﬁTNaﬁ{CO;; was
5 extrécted with ethyl acetate. The organic layer was dried
(Nazso;) and concentrated. After addition of diethylether,
r3-(4—chlorophenyl)—4~(2+ethy1amino)ethyl—2—thia~1—azaspiro
[4.5] dec-3-ene 2,2-~dioxide, shown below, was cbtained as
white crystals. Yield: 52 mg, 6.3 %; MS (IS): 369 [MH]'.
10

N O cH

3

'I‘he title compound was prepared and deprotected
accordlng to the methods described in Example 1.

15 -Yield: 70 mg, 69 %; S (IS): 631 [MH]"; m.p. >90°C (decomp }



| ayer was dried (Na2S04)and evaporated. The residue was dli s%ool gg(%’dl n
CH2C12 (3 nL) and trifluoroacetic acid (3 nL), stirred forz' r}l] after
neutralization with NaHCO3 was 5 extracted with ethyl acetate. The organic
| ayer wa¥O4PPWE (Na2SO4) .ahd concentrated. After addi thCafUSef27diset hyl et her,
-3-(4-chl orophenyl ) - 4- (2=et hyl am no) et hyl -2-thi a-1-azaspiro [4.5] .
dec- 3-ene 2, 2-di oxi de; shown bel ow, was obtained as white crystals. Yield:
52 mg, 6.3 % M5 (IS): 369 [MH]'. 10,6l OAS-H \l O The title conpound was
prepared andtdeprotected according to the nethods described in Exanple 1.
15 . Yield:. 70 ng, 69 % S (IS): 631 [MH'; mp. >90C (deconp.) 12 April
2005 WD 02132888 PCT/ US01/ 27756 -64 EXAMPLE- 10
, 2- (R)-2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- phenyl net hoxy . propionic acid
N-(3-(4-tert-butyl phenyl)-2 2-digxo-2-thia-1- 5
azaspi r o[ 4. 5] dec- 3- ene- 4- yl net hyEF2MPEERL9 amide trifluoroacetate 10 The
title conpayrd.-2a$2Siaivo : i :asy-§0 il 2005 WO
ioraona pq?qe,u%lm, ! 2PONE PRS- 1RGN 8R1AS) - § ObhaNs1mdCr B

- .propionic acid N-(3-(4-tert-butylphenyl)-2,2-dioxo-2-thia-1~

5 ' azaspiro{4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

trifluoroacetate

HCQ cn,

10 " " The title compound, as shown above;\was prepared as
follows. '




-65 3-(4-tert-Butyl phenyl)-4-methyl-2-thia-|-azaspiro [4 ! - ene
2, 2-di oxi de, shown bel ow, was prepared from4- tert-butyl- QPQQﬁorlde
and 1-ethyny|-|-cyclohexylanine 5 according to the nethods described in
Exanples 1 and 2. Yield: 1.23 g, 37 % M5 (IS): 334 [MH*. .10 .
3- (4-t erYOBUI8heny| ) - 4- 6t hyl am nomet hyl - 2-t hi a- | - azampiwsfiA7Bkdec- 3- ene
2, 2-di oxi de, shown bel ow, was prepared according to the nmethods descri bed
in Exanmple 1. Yield: 318 ng, 39 % Ms (IS): 377 [MN, 15
2-(R)-2-(2-(N-tert-Butoxycarbonyi am_pg) - 2- et hyl -
pr opi onyl ami no) - 3- phenyl - met hoxypropionic acid N-(3-(4-tert 12 April 2005
WD 02/ 32888 -66 PCT/ US01/ 27756
but yl phenyl) -2, 2-di oxo-2-thi a-1-azaspi ro[ 4. 5] dec- 3- ene- 4-
yl net hyl') - N-et hyl am de, shown bel ow, was prepared according to the nmethod
described in Exa le 1. Yield: 523 ng, 83s; M (IS) : 740 [MH] *. 5 The
title conpoudd{da eﬁFeB&FEﬁP@@%&#kﬁQKPQQhKMﬁE1ﬂhﬂax1 -agresprirbed4i. 6] Exanpl e
1. Yiel _ I [ 12 April 2005
VO 02 B et 257 BsRaby Dhholi et Mils ' pllPurdd Hron 4

tert-butyl- benzylchlorlde and l-ethynyl-1-cyclohexylamine

5 according to the methods described in Examples 1 and 2.

Yield: 1.23 g, 37 %; MS (IS): 334 [MH]*.

10 : 3~(4-tert-Buty1phenyl)—4-ethy1aminomethyl~2—thia~1;
azaspiro{4-5]dec—37ene 2,2-dioxide, shown below, was
pxepgred according to the methods described in Exampie 1.

Yield: 318 mg, 39 %; MS (IS): 377 [MH}*.

.15 .
2- (R) -2 (2- (N- tert-Butoxycarbonylamlno) 2 methyl—
proplonylam1no) 3-phenyl-methoxyproplonlc ac1d N- (3~ {4 tert—




EXAMPLE 11 2-(R)-2-(2-Am no-2-net hyl propi onyl am no) - 3- pheny| net hoxy-

propi oni ¢ aci d N-(3-(4-chloro-phenyl)-2 2-di oxo-2-thia-| 5ZApril 2005
azaspiro[ 4.5]dec-3-ene-4-ylnethyl)-N-pro ylam de trifluoroacetate OH 10
The tit|¥WOAYRBHUNd, as shown above, - =was prepared as f AATHEYL27736

3- (4- Chl or ophenyl ) - 4- propyl am nonet hyl -2-thia-i- .azaspiro 14.51 dec- 3-ene
2,2-di oxi de was prepared according to the nethods described in Exanple 3
usi ng propylam ne 15. instead of nmetRylamine. Yield: 72 ng, -57 s; M5 (19):

369 1MH) +. 12 April 2005 WO 412/32888 PCT/ US111/ 27756 -68 The title

conpound was prepared and deprotected according to the nethods described
in Exanple 1. Yield: 80 ng, 70 M5 (1S): 631 [MH'; mp. 136-138C. 5 EXAVPLE

12 2- ( Rpuy{gheingINo-2 2vetilydop e thoayl agiaep 1 Bo phesdemt 1@xe-. 4pr opi oni c
acid N—bui I-N—(31§f- hl.or gphenyl ) =2 2-di oxo- 2 ]
t hi a- | - a¥ 40RFREY 4 E‘ot&e’-ls%"&ﬂ@mﬁhpwﬁth?%%mw BYeRaned deiceadénate OH 15
The titl eoCORPatthoPHeRPWbeADIUCEXMAS1 O EPAr L AS. 0] kS gas;,

Ms (Is): 740 [MH]®.

The title compound was prepared according to the method
described in Example 1. Yield: 291 mg, 55 %; MS (IS): 639
10 [MH]*; m.p. 234°C. | '




12 April 2005 WD 02/32888 PCT/ USOI /27756 -69

4- But yl am nonet hyl - 3- (4-chl or ophenyl ) -2-thi a-1-azaspiro [1Z.Ail 8@d5 3-.ene

2, 2-di oxi de was prepared according to the nmethods described in Exanple 3

usrng butyl ami ne instead of ° 5 nethylamne. Yield: 76 ng, 51% M (1S): 383
ng"’tqz?’fse conpound was prepared and deprotect ed PCFALSOrEITNg to the

nethods described in Exanple 1. 10 Yield: 65 ng, 56 % M (1S): 645 [MH"';

m p. 145-147C. 12 April 2005 WD (12/32888 PCT/US(11127756 -70 EXAMPLE. 13

2- (R) - 2- (2- Ami no- 2-net hyl ropi onyl am.po) - 3 henyl met hoxy- prropionic acid

N- benzyl - N- (3- (4-chl orophenyl )-2 2-diroxo-2 5 thia-I-azas

iro[4.5]dec-3-ene-4-ylnethyl)am de trifluoroacetate 10 The title conpound,

as shown above, was prepared as follows. 15,

4- Benzyl am nonet hyl - 3- (4-chl orophenyl ) -2-thi a-1- azaspiro[ 4. 5] dec-3-ene 2,2

di oxi de, shown above, was prepared according to the nethods described in

Exanple 3 12 April 2005 WO 02/ 32B8BMPLE/ U801127756 -71 using benzylam ne

i nst ead Oﬁ—qﬁsbﬁL?ﬂiﬂﬁinaifﬁﬁgtﬁﬁiﬂg%pf%%yfg%i%L§Lé-%gén&?Eiéhoxy—

propionic acid N4(3—(4—chloro—phenyl)—2,2—dioxo~2—thia—1—

5 ‘azaspiro[4-5}dec~3—ene—4-y1methyl)-N-propylamide
trifiuoroacetate
O
NH, o
F
OH
F
F.'
10 The tltle compound as shown above, was prepared as
follows ~

3-(4—Chloropheny1)—4npropylaminomethyl;2-thia—i-
"azasplro [4.5] dec-3-ene 2,2-dioxide was prepared accordlng
| to the methods described in Example 3 using propylamlne
15 instead of methylamine. - Yield: 72 mg, 57 %; MS (I8): 369
— ,




The title conpound was prepared and deprotected 5 according to the nethods
described in Exanple 1. Yield: 23 ng, 20 s; M5 (IS): 679 1?09§p
124-128C. EXAMPLE 14 2-(R)-2-(2-Am no-2- nethylproplonylanlno) 5- phen

1- pent anwioczdtksaci d N- (3- (4<chl orophen 1)-2 2-di oxo- 2- tdigdudeiszrrse )
azaspiro[ 4. 5] dec-3-ene-4-ylneth |)-N-nethylam de trifluoroacetate 15 The
title conpound was prepared by coupling 2-(R)-2-(2-
(N-tert-butoxycarbonyl am no) - 2- nethylproplonylanlno) 5- phenyl pent anoi e
acid (1.2 eq.) with 3-(4-chl orophenyfp-4-

met hyl am nonet hyl - 2-t hi s- 1- azaspiro[ 4. 5] dec- 3-ene 2,2 20 di oxi de (Exanpl e
3) and subsequent deprotection according to.. the nethods described in
Exanple 1. Yield: 100 ny, 91 % M5 .(I1S): 601 [MH'; mp. 120-123C. WO .
02/32888 1 PCT/USQ /27756 -72 EXAMPLE 15 . 2- (R -2-

(2- Ami no- 2- rret{'hylpi@i@n;dn@mlﬂﬂ) w&shﬁwbﬁeéhoéﬂd PSP teAci d
N- et hyl di 0xo0-3

t |
t hi a- 1- a?géﬁr %y%ﬁcﬁﬂ?i?Q5?? 5. QFﬁEFﬁP??aﬁPd%X¢WRﬁ?xﬂﬂ ori de The title

conpoundyiasdshesnugppome s W Qrepar 691asmuie fipld oWSes-13g0c.

N- (1- Acet yl cycl ohexyl ) phenyl met hanesul f onam de was prepared from

phenyt nmet hane- sul f onyl chl ori de and 1- et hynyl cycl ohexyl am ne according to
the nmethods described in Exanpl @xhmpYkehd: 6 9, 73 % M5 (1S): 296 [MVH'

2~(R)—2—(2-Amino—2-methylpropionylamino)-3—phenylmethoxy-
. propionic acid N-butyl-N-(3-(4-chlorophenyl)-2,2-dioxo-2-

thia—l—azaspiro[4.5}dec—3-ene—4-ylmethyl)amide

10 triflucoroacetate

| 15 : The title compound, ‘as shown above, was prepared as
follows. '




| . CH3 4-Butylaminomethyl-3- (4

15 .NH S O O 1, 4-Di net hyl - 3-phenyl -2-t his-|-azaspi ro[ 4. 5] dec- 3- ene

2, 2-di oxi de, shown bel ow, was prepared according to the 17245i 20805 WD

02/ 32888 PCT/ US01/ 27756 -73- methods described in Exanple 1. Yield: 2.08 g,

99 % M5 (IS): 292 [WH ..~

4- Et hyl e @geass hyl - 1- met hyl - 3- phenyl - 2-t hi a- | - azaspi r c®C1dsodp776ec- 3- ene

2, 2-di oxi de, shown bel ow, was prepared according to the nmethods descri bed

in Exanple 1. Yield: 1.2 g, 50 % M5 (1S): 335 [MH . 10 12 April 2005 WO

02132888 PCT/ US01/ 27756 -74 69—

2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- et hyl - propi onyl am no)

- 3- phenyl net hoxy-propionic acid N-ethyl-N(1-

met hyl - 2, 2- di oxo- 3- phenyl - 2-t hi a-| -azaspi ro[ 4. 5] dec- 3-ene-4 5

yl net hyl ) am de, shown bel ow, was prepared according to the nethods

described in Exanple 1. Yield: 640 n% 98 % MS éIS)_: 697 [MH] 4. CH3 CH3
~chlorophenyl) -2-thia-1-azaspiro -

[4.5] dec-3-ene 2,2-dioxide was prepared according to the

methods described in Example 3 using butylamine instead of

5 methylamine. Yield: 76 mg, 51%; MS (IS): 383 [MHI".

HC™ > N

ci

The title compound was prepared and deprotected
according to the methods described in Example 1.

10 Yield: 65 mg, 56 %; MS (IS): 645 [MHI*; m.p. 145-147°C. = ~eweus




10 The title conpound was prepared according to the nethods described in

Example. 7. Yieldi 1.2 g, 50 % Ms (1S): .597 [MH'; m p.124%H0C00seconp. )

12 April 2005 EXAMPLE 16 2-(R)-2-(2-Am no-2- nethylproplonylanlno) 3- henyl
met hoxy pV&IREME aci d N-et hyl - N- (2 2-di oxo- 3- phenyl - 2- traiTasse 527756

1- azaspi r o[ 4. 5] dec- 3- ene- 4-yl met hyl ) ami de hydrochl oride -75 The title

conpound, as shown above, was prepared as 10 WO 02732888 PCT/ US01727756

foll ows. dioxide, shown below, was prgpared from N-(1- R

acetyl cycl ohexyl ) - phenyl net hanesul f onam de, prepared in Exanple 15,

according to the nethods described in Exanple 2.

. 4- Met hyl - 3- phenyl - 2-thi a-| -azaspi ro[ 4. 5] dec-3-ene 2,2 15 Yield: 1.7 g, 70

% M5 (1S): 278 [ MHL*.

4- Et hyl am nonet hyl - 3- phenyl - 2-thi s- I-azasg)l ro[ 4. 5] dec- 3-ene 2, 2-di oxi de,

shown bel ow, was prepared accor dEA§MPEE123 Apri|l 2005 WO 112/ 32888

PCT/ USO1/ 27756 . 2-—7(§ hﬂ@nﬁeﬁ hadey : Exgp! 40 ng, 22

M5 (IS) : ] :

proplonyl*‘

(2, 2-gi oxo- 3 ph@ﬁ'&’é 12 atégs%n.lroa[ﬁagﬁ)ﬁESLg élllgerf—}%.me%%yﬁ) amide

trifluoroacetate

Hac CH3

.10 * ~ The title compound, as shown above, was prepared as
follows.

15 | 4- Benzylam1nomethy1 3 (4- chlorophenyl) 2-thia-1-
azaspiro [4 5]dec-3-ene 2 2- -dioxide, shown above, was

prepared acc:o_rdlng to the methods described in Example 3



ylnethyl)anide, shown bel ow, was prepared accordlng to the nethods
described in Exanple 1. Yield: 900 mgy, 96 MS (1S) : 683 [MH4PrI2965 15 20
The title conpound was prepared according to the .methods described in
Exanple 7. Yield: 450 ng, 55 % MSs (1S): 583, [MH'; mp. >94C(decorrp)

25 12 AMQ 92328885 WO (12/ 32888 PCT/ USQ /27756 - 77 EXAMPCEGT1/27756
2-(R)-2-(2-Am no -2-nethyl pro -nethyl propi onyl am no) - 3- phenyl net hox aC|d
N (3-(3-chioro henyl)-1-nmethyl-2 2-dioxo-2- 5 .
t hi a-1-azaspiro[ 4. 5] dec- 3- ene- 4- ylne; yl)-N-ethyl ami de hydrochl oride HC
The titl e conmpound, as shown above, s prepared as 10 foll ows.
N- (1- Acet yl cycl ohexyl ) - 3- chl or ophenyl net hane- sul f onani de, shown bel ow, was
prepared from 3-chl orobenzyl chloride and 1- ethynylcyclohexylanine
accor di Rixithg Hhgs S el .77 9,..35 a; M5
1019 TS PRy TR P SR vieTat o £, 9557 T

, %; Ms (I : 467 [MH] 7 :

The title compound was prepared and deprotected
5 according to the methods described in Example 1. Yield: 23
mg, 20 %; MS (IS): 679 [MH]*; m.p. 124-128°C.

EXAMPLE 14
2-(R)—2—(2«Amino-2~methylgxopionylamino)—5—phenyl—pentan6ic

10 _ acid N-(3-(4-chlorophenyl)-2,2-dioxo-2-thia-1-

azaspiro{4.5]dec-3—ene—44ylmethy1)—N—methylamide

trifluoroacetate

HC cn,

15
The title compound was prepared by coupllng 2-(R}-2- (2—
{N-tert- butoxycarbonylam;no) -2- methylproplonylamlno) -5-
phenylpentanolc acid (1.2 eq.) with 3-(4- -chlorophenyl) -4~
methylamlnomethyl 2-thia-1- azasp1ro[4 5]dec~3-ene 2,2-
720 dlpxlde (Example 3} and subsequent deprotection according to.
the methods described in Exaﬁple'l. Yield: 106 mg, 91 %;-Mé
{IS): 601 [MH}*; m.p. 120-123°C. . '




PCT/ US01/ 27756 -78 3-(3-Chiorophenyl)-1,4-dinethyl-2-thia-|-azaspiro [4.5]
dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared accordlng2/mmﬂﬂﬂmﬁnﬁthods
described in Exanple 1. Yield: 0.7 g, 94 5 M5 (1S): 326 [MH'. C1
3- (3- Chl BOBHEHE| ) - 4- et hyl.ani nonet hyl -1 - met hyl - 2-t hi a-  PCT/USO1/27756
1- azaspiro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared accordi-ng
to the nmethods descri bed in Exanple 1. 10 Yield: 230 ng, 31 % M (IS): 369
[MH". 12 April 2005 WO 02/32888 PCT/L)S01127756 -79 -

2- (R) 2-(2-(N-tert-Butoxycarbonyl am noj- 2- net hyl -

pr opi onyl ani no) - 3- phenyl nmet hoxypr opi oni ¢ acid N (3-(3-

chl or ophenyl ) - 1- net hyl - 2, 2- di oxo- 2-thi a-| -azaspiro[ 4. 5] dec 5
3-ene-4-yl net hyl )-N-et hyl am de was prepared according to the nethods -
described in Exanple 1. Yield: 430-ng, 98 % M5 (1S): 731 [MH'. 10 The
title conpound was pr epar ed accorEKM@PItnEo I%e nmethods described in Exarrpl e

: ZlZTEEESS ?g' ) 2= - 20k ¥g3EO%NHLY13m1BO} %?Sﬁéé?f s y—
2- (R) - 2- ( 2pApphon2e n@tiﬁllﬁ){@hphwamﬂﬁéttﬁﬂpim%ﬂdmﬂ&ﬂ&¥phenyl 2-
5 thia-1- -azaspiro[4.5]dec-3-ene-4-ylmethyl)amide hydrochloride

H30 CHa

The title compound, as shown above, was prepared as
10 follows.

N- (1-Acetylcyclohexyl}phenylmethanesul fonamide was
prepared from phenylinethane- sulfonylchlorlde and i-
ethynylcyclohexylamlne according to the methods descrlbed in

. Example 1. Yield: 6 g, 73 %; MS {(IS8): 296 [MH}"..
15 |
o

Q 7 HSC - | ‘ : kr’
—/ s—NH :

’? _\\0'

1 4~ Dlmethyl 3—pheny1 2-thia-1- azasp1ro[4 S5ldec-3-ene

2,2~ d10x1de, shown below, was'prepared accordlng to the




ropionic acid N-(3-(2-chlorophenyl)-1-nethyl-2,2-di oxo-2

i ro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N-et hyl ami de hydrochl ori de JRAFHE005t|.e
conmpound, as shown above, was prepared as 10 fol |l ows.

N- (1- Acet yl cycl ohexyl ) - 2-chi or ophenyl nmet hane sul f onam de, shown bel ow, was
pr epar edofororms®- chl or obenzyl chl ori de and 1-ethynyl cyetohsuyiam ne - .
according to the nethods described in Exanple 1. Yield: 1.67 g, 35 %.15 -
MS (IS) : 330 (MH' . 3-(2-Chlorophenyl)-1,4-dinethyl-2-thia-Il-azaspiro
(4.5] dec-3-ene 2,2-dioxide, shown bel ow, was prepared accordi ng NH2 NH
HCl 12 Apfil 2005 WO 112/32888 PCT/8SQO /27756 -81 to the methods descri bed
in-Exanple 1. Yield: 630 ng, 39 % Ms (1S): 326 [IVH'.

3- (2- Chl or ephenyl ) - 4- et hyl am nonet hyl - 1- net hyl - 2-t hi a-

| -azaspirol 4..5)dec-3-ene 2, 2-di oxide, ghowi hel qw, .Prepared according-
Lo the’ MECHORS SESCrTERE i Beudire Ty, BSHY o B vd® 36 BETNR (TS 360
[ MVHI' . XZsAprib220@5) M0 02/ 32888 . ~ PCT/ USOL127756 - 82 ' : -

5 4-Ethylaminomethyl-1-methyl-3-phenyl-2-thia-l-azaspiro
[4.5] dec-3-ene 2,2-dioxide, shown below, was prepared
according to the methods described in Example 1.

Yield: 1.2 g, 50 %; MS (IS): 335 [MH]'.

10 ' ' , .




2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- net hyl
~ propi onyl am no) - 3- phenyl net hoxy- propi oni ¢ acid N-(3-(2- 12 April 2005
chloroph§0§5%}%%nethyl-2,2-dioxo-2-thia-|-azaspiro [ 4. 5]
dec- 3- ene- 4751 t hyl ) - N- et.hyl am de was prepared accor di AgtUBe/A’ie net hods
described in Exanple 1. Yield: 430 ng, 98 % M5 (IS): 731 [MA)'. H3C CH3
0 CH3 CH3 HCH3 NH CH3 10 The title conpound was prepared according to the
nmet hods .described in Exanple 7. Yield, 310 ng, 81 s; M5 (1S : 631 [MI';
mp. .>130C (deconp.) 12 April 2005 ﬁo 112/32888 PCT/USO /27756 -83 5
EXAMPLE 19 2(R)-2-(2-Ani no-2-net hyl propi onyl am no) - 3- phenyl i
‘rilethoxypropionic acid N-ethyl-N1-nethyl-2 2-di oxo-3-(4-
trifluoronethyl phenyl)-2-thia-I|-azas iro[4.5]dec-3-ene-4- ylnethyl)am de -
hydrochl ori de. CF'. The title conmpound, as shown above, was prepared as

follows. 10 NT1R)ACetiAtHckerbxPforycarbonybanime hy2 phetiyyl)-
met hane syt d Ny i) -BLBRERGINEEABKY - hELHI SO ORI F ethyr -N- (1-
methyl-2,2-dioxo-3-phenyl-2-thia-1l-azaspiro[4.5]dec-3-ene-4-
5 ylmethyl)amide, shown below, was prepared according to the
methods described in Example 1. Yield: 640 mg, S8 %; MS
(18): 697 [Mu]*. ‘

The title compound was prepared according to the .
metliods described in Example 7. Yieldi'i.z g, 50 %; MS (is):
587 MH]Y; m.p. >106°C (decomp.) B ' ' |



benzyl chl ori de and 1-ethynyl cycl ohexyl am ne according to the nethods
described in Exanple 1. Yield: 1.38 g, 33 % M5 (IS) . : 36% ApdiR0oos5,, NH 15
1,4-Dimethyl -3-(4-trifluoromethyl phenyl)-2-thia-I- azaspiro[4.5]dec-3-ene
2,,2-di oxi de, shown below, was 12 April 2005 Wi "Ni PMN PCT/ USQO /27716 -84
prepar ed"Q¥B#Ydi ng to the et hods described in Exanpl e PCY/USYi/tisk 1.3 g,- 97
0; Ms (1S): 360 [WH F3C 4-Ethylam nonet hyl -1 -nmethyl-3-(4-trifluoronethyl
phenyl)-2-thia-I|-azaspiro[ 4. 5] dec-3-ene 2, 2-di oxide was prepared according
to the nmethods described in Exanple_4s_ Yield: 630 ng, 42 % M5 (1S): 403
[MH +. 12 April 2005 WO 02/32888 PCT/ US01/ 27736 -85 :
2-(R)-2-(2-(N-tert-But oxycarbonyl am no) - 2- net hyl -

pr opi onyl am no) - 3- phenyl met hoxy- propionic acid N-ethyl-N-(1-

met hyl - 2, 2- di oxo- 3- (4-trifluoronethyl phenyl)-2-thia-1 5

azaspiro[ 4. 5] dec- 3- ene- 4-yl net hyl )yam de,, shown bel ow, was prepared
according to the methods descri RLEddhpl e 1. ;

2- (R} -2-(2-Amino-2-methylpropionylamino) -3 -phenyl -

methoxypropionic acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-thia-

5 i-azaspiro[4.5]1dec-3-ene-4-ylmethyl) amide hydrochloride
HG cn,
0
NH,
NH
©A O/I jHa - HCI
| : 0% N

The title compound, as shown above, was prepared as
10 follows. 7 , | : | '
4-Methyl-3-phenyl-2~thia-1l-azaspiroi4.5}ldec-3-ene 2,2-
'dioxide, shown below, was prepared fioh ﬁ;(l-
‘ acetylcyclohexyl)~phenylmethanesﬁlfOnamide, prepa:ed'in
- 'Example 15, according to the methods'déscribed in Exampie 2.
15 Yield: 1.7 g, 70 %; MS (IS): 278 [MH]™.

4—Ethyléminomethyl-3-pheﬁylwé-thia—l-azaspiro[4.5]dec-"
'3-ene 2,2-dioxide, shown beéelow, was prepared according to




Yield: 330 ng, 96 % MS (IS): 765 [MH . CH3 10 The title conpound was
prepared according to the nethods described in Exanple 7. 124l 4005 60 ny,
56 % M5 - 665 [MH'; mp. >110C (deconp.) 12 April 2005 PCT/US01

[ 27756 -§%LkikwﬁLE 20 ‘ PCT/USG1/27736

2- (R) - 2- (2- Ami no- 2- net hyl pf opi onyl ami no) - 3- phenyl et hoxy- propionic acid
N-et hyl - N- (1-nmet hyl - 3-(4-nitrophenyl )-2 2 5 .

di oxo-2-thi a-1-azaspiro[ 4.5]dec-3-ene~#A-ylnmeth |)am de hydrochl oride HC
02N The title conmpound; as shown above, was prepared as 10 foll ows.

N- (1-acetyl cycl ohexyl ) - (4-ni trophenyl) net hane- sul fonam de was prepared
from4-nitrobenzyl-chloride and 1 . ethynyl cycl ohexyl am ne according to the
met hods déberreaods dexemided Ln Welmhlel 18 gYiB2dMSabbShy, 344 $§ MHs. 15 S
NH 1; 4- Di gﬁéwlif‘i( -t rophenyl)-2-Chia-|-azaspiro [4.5]. .dec-3-ene

2, 2-di oxi de,  shown below, was prepared according 12 April 2005 WD 02132888
PCT/ US01/ 27756 - 87 ‘ ; :

2~(R)—2—(2-(N—tert-Butoxycarbonylamino)~2—methyl—
5 propionylamino)—3—phenylmethoxy-propionic acid N—ethylfN—
| (2,2-dioxo-3-phenyl-2-thia-1-azaspiro[4.5]dec-3-ene-4-
_Yimethyl)amide, shown below, was prepared according to the
methods described in Example 1. Yield: 900 mg, 96 %; MS
(IS): 683 [MH]*. |
.10

20

The title compound was prepared according to the
.methods described'in Example 7. Yield: 450 ng, 55 %; MS
(18): 583 [MHI'; m.p. >94°C (decomp.)

. 2 5 V .




to the nethods described in;Exanple 1. Yield: 750 ng, 50 %; NE SIS) : 337
[MHt. 5 4-Ethy|arrinomethyl-1-methy|-3-(4-nitrophenyl)-2-tt‘?i‘?§l3r-:205
azaspiro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared according to
the nethods described in Exanple 1. Yield: 300 ng, 36 % M5 (I1S): 380

[ VHE +. PP (¥5288% 32888 -88 PCT/ US01/ 27756 2- (R) -2- (2:PCT/USG1/27756
(N-tert-Rgtoxycarbonyl am no) -2-nethyl - propionylam no) -

- 3- phenyl - neehoxypropi onic acid N-ethyl-N(1- -
hethyl-3-(4-nitrophenyl)-2,2-dioxo-g-zbia-l-azaspiro [4.51 5

dec- 3- ene-4-yl et hyl ) am de was prepa? d according to the nmethods described
in Exanple 1. Yield: 230 ng, 41 % M5 (1S) : 742 [WMH . H3C CH3 0 CH3 CH3
CH3 10 The title conmpound was prepared according to the methods described
in Exanple 7. Yield: 160 ng,.76 %-M5 (1S) 642 [MH'; mp. 131-135C. 12
April 2005 WD 02/32888 PCT/ US01/ 27756 -89 EXAWPLE 21

2- (R) - 2- (2- Am no- 2- net hyl pr opi onEKAMFPRB) 13- phenyl| met hoxy- propionic:acid

N'(3’(4’bﬁgqﬁﬂhgn¥5)ﬁ%iésggfaé-ﬁ§fg¥3%ﬂonylamino)—3-pheny1methoxy-

Eggpionic acid N—(3—(3«chlorqpheny1)el-methyl—z;z—dioxo~2-

5 thia-l-azaspiro(4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

hydrochloride

HC!

TE

Ihe title compound, as shown above, was prepared as
10 follows.

'N-(l—Acetylcyclohexyl)«3-ch10ro§hénylmethane-
sulfonamide, shown below, was prepared from’3—chlorobenzy1—_
chloride and 1-ethyny1cyclohexy1amihe aééording.to the -

' methods described in Example 1. Yield: 0.77 §, 35 %; MS
15 (I8): 330 [MH]*.




5 azaspiro[ 4.5]dec-3-ene-4-yl nmethyl )-N-ethyl am de hydrochloride The title
conpound, as shown above, was prepared as 10 foll ows. 12 April 2005

4- Br onoret hyl - 3- (4- bronmophenyl )-2-thi a-1-azaspiro [4.5] dec-3-ene

2, 2- di oxXWed238bwn bel ow,, was prepared from 4- bronob@GFYSEHATdW de and

1- et hynyl cycl ohexyl ami ne according to the nmethods described in Exanples 1
and 2. Yield: 232 15 ng, 48 % Ms (1S): 434 [MH'. 12 April 2005 WO
(12132888 PCT/ US01/ 27756 -90 3-(4- Br_gg@phenyl ) - 4- et hyl am nonet hyl - 2-t hi a- 1-
azaspiro[ 4. 5] dec- 3-ene 2, 2--di oxi de, shown bel ow, was 5 10 prepared
according to the nmethods described in Exanple 1. Yield: 125 ng, 59 % M5
(1'S): 399 [MH'. B The title conpound was prepared and deprotected
according to the nethods described in Exanples 1 and 7. Yield: 140 ng, 72
% MS (1S): 661 [MH mp. >140C (deconp.) 12 April 2005 WD 1) 2132888

PCT/ USO112775% (D ClRoxepleng? ) ~1,4-dimethyl-2-thia-1-azaspiro [4.5]

dec-3-ene 2,2-dioxide, shown below, was prepared according
to the methods described in Example 1. Yield: 0.7 g, 94 %;
5 MS (I8): 326 [MH]'.

3- (3~Chlorophenyl) -4-ethylaminomethyl-1-methyl-2~thia-
1-azaspiro[4.5]1dec-3-ene 2,2-dioxide, shown below, was
prepared according to‘the_methods described in Example 1.

10 Yield: 230 mg, 31 %; MS (IS): 369 [MHI*.




2-(R)-2-(2-Am no-2-meth 1 ro ionyl am no) - 3-phenyl net hoxy- Br£ OFPJ‘ %'d c acid
N=et hyl - N-2 2-di oxo-3-(3-trifluoronethyl 5 -
phenyl )-2-thia-1-azaspiro[4.5]dec-3-ene-4-ylnmethyl)am de trifluoroacetate
OH The title compound, as ‘10 foll ows. shown above, was prepared as

- 4-Br oo RRE88_ (3t ri f| uor onet hyl phenyl )-2-thia-1- = PCT/US01/27756
azaspi ro[ 4. 5] dec- 3-ene. 2, 2-di oxi de, shown bel ow; was, prepared from
3-trif|uoronethy|benzyl-chloride and 1- ethynylcyclohexylanlne according to
t he met hods described in. 15 Exarrple}§ 1 and 2. Yield: 1.59 g, 47 % M5
(1S):.424 [MA]'. 4-Ethyl am nonet hyl "3-trifluoronethyl phenyl)-2-thi a-
azaspi ro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was 12 April 2005 WJ
112/ 32888 PCT/ US411/ 27756 - 92 prepared according to the methods descri bed
in Example,|. Yield: 389 ng, 27 % M (1S): 389 [MH +. The title conpound
was prepared and deprotected 5 according to the nethods described in
Exanpl e . 1. Y?-el(El - 24002 - W, Leg3BUvB Y8y bosFlafitd]) - 2-rm¢1:hy>:ll-05C (deconp.)

Ei(ég/:atﬁl %ggag g%cg)z ﬁk}%@g&a{% P&%B | on I am ncﬂ (az_h(enyl met hoxy 10
thia-1. Chiaspph@{lldlﬁ-]idenet&m Q—xdllmbhthamdB—aédéﬁinl@i]Qiég—e
5 3-ene-4-ylmethyl)-N-ethylamide was prepared according to the
methods described in Example 1. Yield: 430 mg, 98 %; MS
(IS) 731 [MHI*.

. CHS
CH,
| CH,
[:::]//\\0//:;[:
s)
10 - The title compound was prepared accordlng to the

methods described in Example 7. Yield: 340 ng, 89 2:MS
(I8): 631 [MH]"; m.p. >128°C (decomp.)




H3C 15 The title conpound, as shown above, was prepared as follows.

4- Et hyl am nonet hyl - 3- (4- net hyl phenyl )-2-thi a-1- azaspi r o] 42ZAm#20@5 ene

2, 2-di oxi de, shown below, was WO 1) 2132888 -93 PCT/ OS111/27756 prepared
accor di n\jot"éﬂlsma met hods described in Exanples 1 and 2CHrsommist i on vvlth
N- bronosucci nim de afforded a m xture of

4- br ononet hyl - 3- 4- net hyl phenyl )-2-thia-1- azaspiro[ 4. 5] dec- 3-ene

2, 2-di oxi de and 3-(4-bronmonethyl 5

'phenyl) 4-met hyl - 2-t hi a- | - azaspi ro[ 4- %] dec- 3-ene 2,2- dioxide.. The raw

m xture (400 ng) was dissolved in ethanol (10 nL) and ethylamine (70 %in
water, 5 nL) was added. The solution was stirred overnight at room
tenperature, concentrated and the residue was dissolved in CH2Cl12, washed
10 with water and extracted with 0:5 MHC . After addition of NaOH and
extraction with CH2C1l2 t he organE&alBierl8vas dried (Na2SO4) and.

evapor at e Rhe,t C. I arated b col chr omat ogr aphy
(Groc12) acsrEheze 8 RhBaH e ndid oY EBL AL T ey 23 iRy [,

[ 4- Et hyl apEoRTELiTy lacdq m—rtBt—Nyl-phbmwéQhéhle)sJt-hnea:&iylazza&pdﬁaicé 5]l dec- 3-ene
22@omde WAL |solated[ : 24°% M (1S):
334 [NH] o & r - d t d-fd--fHe net hods
descrlbed in Exanple 1. Yield: h@@xﬁghléil&% V5

HCI

The title compound, as shown above, was prepared as
10 follows
N-(1- Acetylcyclohexyl) -2- chlorophenylmethane—
sulfonamide, shown below, was prepared f;om 2-
chlorobenzylchloride and 1-ethynylcyclohexylamine aocording
- to the methods described in Example 1. Yield: 1.61 g, 35 %;
15 MS (IS): 330 [MH]'. o |

Cl

CHCT Y
S

y
0%

3-{2-~ Chlorophenyl) -1,4- dlmethyl -2-thia-1- azasplro [4. 5]

dec-3-ene 2,2- dioxide, shown below, was prepared according




20 (1S): 597 [MH,; MP. >90C (deconp.) 12 April 2005 WD 02/ 32888

PCT/ US01/ 27756 -94 EXAMPLE 24 2- 12 April 2005

(R) - 2- (2- Anmi no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy propi onic acid
N-et hyl - N- g4 4-met hyl -2 2-di oxo-2-thia-1 S

azaspi r 6AY2%P88e - 3- ene- 3- yI ) phenyl net hyl )anmi de  trifl udcraset/atres OH O=SIN
011 H The title conmpound, as shown above, was prepared as 10 follows. -
3- (4- Et hyl am nonet hyl phenyl ) -4-met hyl -2-thia-1.- azaspiro[ 4. 5] dec- 3-ene

2, 2-di oxi de, shown bel ow, was isolaigd as a second fraction from colum
chromat ography in the experinment described in Exanple 23. Yield: 80 ng, 24
% 15 M5 (1S) 334 [MH"' . 12 April 2005 WO (12/32888 PCT/US01/ 27756 -95
The title conpound was prepared and deprotected according to the mnethods
descri bew itheExtpoas dedbfibed M abime M, 53 da:Mas0l Rl §897s[M +

M P. 90- 100C 5 (decongé Exanpl e 25

2- (R) - 2M52- (&%) 0 328md¥BY T or opi onyl ani no) - 3- phenyl net hoxy

_ 3-(2-Chlorophenyl) -4- ethylamlnomethyl l-methyl-2- thla— |
5 1l-azaspiro[4.5}dec-3-ene 2,2-dioxide, shown below, was
~ prepared according to the methods described in Example 1. -

Yield: 230 mg, 30 %; MS (IS): 369 [MH]".




propionic acid N-ethyl-N(1-ethyl-2 2-di oxo- 3- phenyl hf%f’ ‘Jf% o
1-azaspiro[ 4. 5] dec-3-ene-4-ylnethyl)amde trifl uoroacet ate 203it1e
conpound, as shown above, was prepared as follows. 15 12 April 2005 WO
02/ 32888WPAU¥BEHO / 27756 - 96+ PCT/USO1/27756

1- Et hyl - 4- net hyl - 3- phenyl - 2-t hi s-| -azaspi ro[ 4. 5] dec- 3- ene 2, 2-di oxi de,
shown bel ow, was prepared from N (1-

acetyl cycl ohexyl) - phenyl met hanesul fonam de (Exanple 15) 5 according to the
met hods described in Exanple 1 using 827 odoet hane i nstead of iodonet hane.
Yield: 1.56 g, 75 % M5 (IS) : 306 [MH"'.

1- Et hyl - 4- et hyl am nonet hyl - 3- phenyl - 2-Chi a-1- 10 azaspiro[ 4. 5] dec- 3- ene

2, 2-di oxi de was: prepared according to the nethods described in Exanple 1:
Yield: 150 ng, 6% M5 (IS) : 349 [MH 4. CH3 15 The title conpound was
prepared and defRlot2ctedN-Zesordunhgxycathenybimods) -deseitiped i n Exanple 1.

e BB Bl S g S 5290 (Bt52Tm:) 22 11
chlorophenyl) -1-methyl-2,2-dioxo-2~thia-1-azaspiro [4.5]
5 dec-3-ene-4-ylmethyl}-N-ethylamide was prepared according to
the methods described in Example 1. Yield: 430 mg, 98 %; MS
(Is): 731 [MH]*.

10 The title compound was prepared according to the -
methods described in Example 7. Yield:'310 mg, 81 %; MS
(Is): 631 [MH]*; m.p. >130°C (decomp.)




EXAMPLE 26 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3- phen | net hoxy

Dr opi oni ¢ acid N-ethyl-N-(2 2-di oxo- 3--(3-phenoxyphenyl ) - 22gpril 2005

thia-1-azaspiro[4.5]dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate

The title conmpound, as shown above, was prepared as 10 foll ows.

N-(1- Ac\é’PJV@%Fohexyl ) - 3- phienoxyphenyl net hane sul f onaRCHESHEHEWN bel ow;

was prepared from 3-phenoxy benzyl chl oride and 1-ethynyl cycl ohexyl am ne

according to the nethods described in Exanple 1. Yield: 1,57 g, 18 % M

15 (1S) : 388 [MH '. 12 April 2005 MWD 02/32888 PCT/USQ /27716 -98

4- Met hyl - 3- (3- phenoxyphenyl ) - 2-t hi a-1-azaspiro [4.5] dec-3-ene 2, 2-di oxi de

was prepared according to the nethods described in Exanple 2. Yield: 0.35

g, 37 % M5 (IS): 370 5 [M".

4- Et hyl am nonet hyl - 3- ( 3- phenoxypfetwpne 2rd hi a- 1- azaspiro {4.5] dec-3-ene

2, 2-di oxi de, shown bel ow, was prepared according to the nmethods descri bed

in Exanpl e 12-1B) y2e{(3-Animo @ nachyhpragpiorg)lamit®) -BHphen¥he title

[ i_described
A O .15 12

-J-ene-4-

’

conpound Wa$HBYSH
in Exanpl & I—Y 151y, 1 AAR BRI
Apri| 20Qzrifluoromethylphenyl)-2-thia-1-azaspirol4.5]dec

5 ylmethyl)amide hydrochloride

MG ch,

HCI-

The title compound, as shown above, was prepared as
follows. | l , ‘
10 ‘ iN~(1-Acetleyclohexyl)-(4—triflu§£oﬁethylphenyl)
methanesul fonamide was prepared from 4-trifluoromethyl-
 _benzy1chloride and 1—ethynylcy¢lohexylamihe according to the
methods described in Example 1. Yield: 1.38 g, 33 %; MS
(IS): 364 [MH]*. o |

15 .
1}4-Dim€thy1—3—(4—trifluoromethyiphenyi)—zéthia-l—

azaspiro(4.5]dec-3-ene 2,2-dioxide, shown below, was



WO (12/32888 PCT/USI11/277 6 -99 EXAWPLE 27 2-(R)-2-(2-Anino-2-neth |Ipro

i onyl am no) - 3- phenyl metho - propionic acid N-(3-(3-bronopHédyrih26e5

2-di oxo-2-thia-i 5 azaspiro[4.5]dec-3-ene-4-ylnmethyl)-Nethylam de
trifluorO¥CéraPE The title conpound, as shown above, weRCHPEMETBEH as 10
foll ows. 3-(3-Bronophenyl)-4-nethyl-2-thia-|-azaspiro [4.5) dec- 3-ene -

2, 2-di oxi de was prepared from 3-bronobenzyl -brom de and :

1- et hynyl -i - cycl ohexyl am ne accordingsto the methods described in Exanples
1 and 2. Yield: 680 ng, 72 % MS 15 (IS) : 357 [MH] *. 12 April 2005 WJ
112/ 32888 PCT/ USI | 1127756 -100

3- (3- Bronophenyl ) - 4- et hyl ani nonet hyl -2-thi a-1-azaspiro [4.5] dec-3-ene

2, 2- di oxpeeparsd piERSFEThR O il gheltBoiBede BB O8S (16564 ign Exanple 1.
5 Yield: 95 . 13% MS (1S): 399 [M—|!5+ The title conmpound was prepared and
depr ot ect&@tdackot F#ng®1 F1 WS idHoddc8ed¥ribed in Exanple 1. Yield: 150
ng, 81 % Ms (IS) : 663 [MH +; mp. 140-147C. 10 EXAMPLE 28 2- : ’
(R)-2-(2- Am no- 2- et hyl prd i onyl am nho) -
N-et hyl - N- (2, 2-di oxo- 3- henyl - 2-t Wél

3

F,C
- 4-Ethylaminomethyl-1-methyl-3- (4~trifluoromethyl-
5 phenyl)-2-thia-l1l-azaspiro[4.5]dec~3-ene 2  2-dioxide wasr
prepared according to the methods described in Exampie 1.

Yield: 630 mg, 42 %; MS (IS): 403 [MH]*.




azaspiro[4.5)dec-3-ene-4-ylnmeth | )am de trifluoroacetate C}Q é The
title.conpound, shown above, was prepared as follows. 12 E%#NV’% WO
112132888 PCT/ US01/ 27756 -101 The title conpound was prepared from

4- et hyl ami no- net hyl - 3- phenyl - 2-t hi a-1 - azaspi ro[ 4. 5] dec- 3-ene 2, 2-di oxi de
( Exanpl eY9853%A deprot ected according to the nethods Pg@dsni/Ess i n Exanpl e
5. Yield: 670 mg, 90 % MsS (1S): 582 5 [MH  ; mp. 95-110C. EXAMPLE 29

2- (R)-2-(2- Am no- 2- et hyl pr opi onyl am no) - 3- henyl net hoxy -pr-opionic acid
N-et hyl - N- (3-(4-fluorophenyl)-2 2-digxo-2 10

thi a- 1- azaspi ro[ 4. 5] dec- 3-ene-4-yl nethyl )am de trifluoroacetate H3C . CH3
OH The title conpound, as shown above, was prepared as follows. 15 WD
(12/ 32888 -102 3-(4-Fluorophenyl)-4=net hyl =2-thi a-1-azaspiro [4.5]

* dec-3-ene 2, 2-di oxi de, shown bel ow, was prepared from 4-

2-(R) -2~ (2- (N-tert-Butoxycarbonylamino) -2-methyl -
‘propionylamino) -3-phenylmethoxy-propionic acid N-ethyl-N- (1-
methyl-z,z—dioxo-BQ(4-trifluoromethylphenyl)-2~thia-1—

5 azasPiro[4.5]dec—3-ene-4—ylmethyl)amide, shown below, was
prepared according to the methods described in Example 1.

Yield: 330 mg, 96 %; MS (IS): 765 [MH]"*.

HC_ CH; O CH,
0 ' /%CH
h'/”\ . s
_ CH,

F,C

10 The title compound was prepared according to the
. methods described in Example 7. Yield: 160 mg, SS %:; MS
(18): 665 [MH]*; m.p. >110°C (decomp.) -




fl uor obenzyl -chl ori de and 1-ethynyl -1|-cycl ohexyl am ne 5 ac %MQQIE o the
nmet hods descrlbed in Exanples 1 and 2. Yield: 2.0 g, 76 @6 'v gﬁ 296
[MH . FE 4-Et hyl ami nonet hyl - 3- (4-fluorophenyl) -2-thia-1

azaspi r o] 4"%1%4%¢- 3-ene 2, 2- dl oxi de, shown bel ow, was 10P@¥EPHIZEH6accor di ng
to the nmethods described in Exanple 1. Yield: 670 ng, 30% Ms (1S):, 339
[MH". 12 April 2005 WD 02/32888 PCT/US01/ 27756 -103 )
2-(R)-2-(2-(N-tert-Butoxycarbonyl am_gg)- 2- net hyl - )

propi onyl am no) - 3- phenyl - net hoxypr opi oni ¢ acid N-ethyl-N-(3-
(4-fluorophenyl)-2,2-di oxo-2-thia-|-azaspiro[ 4. 5] dec-3-ene 5

4-yl met hyl ) am de was prepared according to the nethods described in
Exanple 1. Yield: 510 ny, 710; M5 (IS) 701 F 10 The title conmpound was
prepared according to the nethods: escrlbed in Exanple 1. Yield; 40,0 ng,
790; M5 (I19S): 601 (MH z. 12 Ap 855200 412/ 32888 , 1 PCT/USO /27756
-104 EXAVBLERBO2- 224&%@@1@ ra:@t ‘

| am no) - 5- pheny anol ¢ acl yI=
2- di oxo- 2&,ﬁmwnam@%q&malmﬂ@gnmm-&wmmmmm&) 2,2-

triflsuorcacellr Fehia-1- -azaspiro[4.5]dec-3-ene-4-ylmethyl)amide

lmetho

hydrochloride

- HG

CH,
o
NH,
NH

HCl

The title compound, as shown abo&e, was prepafed.as
10 follows.

_N-(1~acetyléyclohexyl)-(4—nitropheﬂyl)'methané-
sulfonamide was prepared from 4—nitrobenzyl-chloride and 1-
~ethynylcyclohexylamine according to the methodsldeécribed in
Example 1. Yield: 1.8 g, 52 %; MS (IS): 341 [MH]*. |

o

i5

1;4-Dimethy1-3-(4—nitxdphenyl)—2-thia—1-azaspiro [4.5)

. dec-3-ene 2,2-dioxide, shown below, was prepéréd according




The title conmpound was prepared from 4-et hyl am no-
met hyl - 3- (4-f | uor ophenyl ) - 2-t hi a- | - azaspi r o[ 4. 5] dec- 3- ene HOARII 2085 oxi de
and 2-(R)-2-(2-(N-tert-butoxycarbonyl -am no) - 2-

‘met hyl - pr opi onyl am no) - 5- phenyl pent anoi ¢ acid and deprotected according to
the net ’a@écri bed in Exanple 1. Yield: 340 ng, 53PCTMSO(17®6 599 -

[ MR]'. WO 02/32888 -105 Exanple 31 '

2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3 henyl met hoxy- propionic acid

N- (3-(2-chl orophenyl )-2 2-di oxo-2-thi.a-1 5 azaspiro[4. 5] dec-3-ene-4-

| met hyl )-N-ethylam de trifluoroacetate H3 \ CH3 NH2 OH . The title
conpound, shown above, was prepared as follows. 10 12 April 2005 wu o2uZaft
8 PCT/ USO01/277j6 -106 3-(2-Chiorophenyl)-4-nethyl-2-thia-|-azaspiro [4.5]
dec- 3- e - AbexbEs. ashowt el gy par Q 7 ..

chl or obenz%lh%chlbglri?gg %ﬁd 1- e%ﬁyfnpfl\!lE- - }g gﬁex?ﬁgﬁnhﬁghéoarggbraf)nﬁ to the
met hods M$ed&8) bed37n{Mthhpl es 1 and 2. Yield: 710 ng, 24% MS (1S): 312
[MH " | |

5 4-Ethylaminomethyl-1-methyl-3- (4-nitrophenyl}-2-thia-1-
azaspiro{4.5]ldec-3-ene 2,2-dioxide, shown below, was
Prepared according to the methods described in Example 1.

Yield: 300 mg, 36 %; MS (1S): 380 [MH]".

10




3-(2-Chl orophenyl) 4- et hyI am norret hyI 2- Chi a-1- azaspiro[4,.5]dec-3-ene

2, 2-di oxi de, shown bel ow, was 10 prepared accor di ng to theﬂ&@ﬂi@ﬂ% :

describ i anple Yield: 390 ng, 51% Ms (1S):. 341 il

2005 v@g‘dﬂp 8 PCT/US01/ 27756 -107 N

2-(R)-2-(2-(N-tert-But oxycarbonyl am no) - 2- net hyl - propi onyl am no) -

- 3- phenyl - met hoxypropi onic acid N (3-(2-

chl orophenyl) -2, 2-di oxo-2-thi a-1-azaggLro[ 4. 5]dec 3-ene-4 5

yl met hyl ) - N- et hyI am de, shown bel ow, was prepared according to the nethods

described in Example 1. Yield: 700 ng, 88% N5 (1S): 717 [MH' H CH3 10

The title conpound was prepared according to the nethod described in
Exanple 1. Yield: 460 ny; 66% M (1S): 617 [MH] +. 12 April 2005 WO

02/ 32888 PCT/ US&;/Z?? 6 -108 EXAMPLE 32 2-(R)-2-(2- Am no- 2- net hyl

- et hyl pr opi oy Ry %m%&?ftpﬁa'p‘%ﬁ%r%%wlammw -methyl -

N- (3- (4- BiopEsihandd)dix0wedvi bdrhox N-eth
azaspiro[ 4. 5] dec- 3- ene- 4- Ima?’qyl) N e yo%ln?ne atcﬁidfl Uor oac cetNate NH
: methyl-3- (4-nitrophenyl)-2,2-dioxo-2-thia-1-azaspiro [4.5]

5 dec-3-ene-4-ylmethyl)amide was prepared according to the
methods described in Example 1. Yield: 230 mg, 41 %; MS
(I8): 742 [MH]"*. |

H,C CH, CH

O,N

10 The title compound was prepared accordlng to the
methods descrlbed in Example 7. Yield: 160 mg, 76 %; MS
(IS): 642 [MH]*; m.p. 131-135°C. ' |



The title conpound, as shown above, was prepared as 10 follows. 12 April

2005 WD 412/32888 PCT/ US01/ 27756 -109 12 April 2005

3- (4-Bi phenyl )-4-nmethyl -2-this-I-azaspiro[4.5]dec-3-ene 2, 2-dioxide, shown
bel ow, was prepared from 4-<bi phenyl net hyl chl ori de and

-1- et hynW@923288fexyl ami ne 5 according to the nethods desaridsae:iae Exarrpl es 1
and 2. Yield: 450 ng, -4% N5 (1S): 354 [VH'

3- (4- Bi phenyl ) -4-et hyl am nonet hyl -2-thia-1 azasplro [ 4. 5] dec- 3-ene

2, 2-di oxi de, shown bel ow, was prepared 10 according to the nethods
described:in Exanple 1. Yield: 180 ’ﬁﬁf 37% Ms (1S): 397 [MR]'. The title
conpound was prepared and deprotected according to the nethods descri bed
in Exanple 1. 15 Yield: 133 ng, 52% WMs (I1S): 659 [WH *. WO 02/32888 -110
PCT/ US01/ 27756 EXAMPLE 33 2-(R)-2-(2-Anino-2-net hyl

r opi onyl ami no) - 3- phenyl met hoxy- propionic acid N-(3-(2- bronDphenyI) 2

2-di oxo-2-thia-1 5 azaspiro[4.5] BeeMB8r.EN214-yl nethyl)-N-eth | am de

trifluorogcefat \. CH3 COH
3—?ﬁ?>§-(5§Am1no—2—methylpropionylamino)—B-phenylmethoxy—

propionic acid N-(3- (4-bromophenyl)-2,2-dioxo-2-thia-1-

5 azaspiro([4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

hydrochloxride

H,C CH

3
8]
: NH HCI
[:::I/A\O/A;I: /THa
O N ,

Br
The title compound, as shown above, was prepared as
10 follows. .

4- Bromomethyl -3- (4-bromophenyl) -2~ thla 1-azaspiro [4.5]
dec-3-ene 2,2-dioxide, shown below, was. prepared from 4-
l_bromobenzylchlorzde and 1- ethynylcyclohexylamlneraccordlng
to the methods described in Examples 1 and 2. vYield: 232

15 mg, 48 %; MS (IS): 434 [MH]*.




The title conpound, shown above, was prepared as foll ows.

3-(2-Bronophenyl ) -4-nethyl -2-thia-|-azaspiro [4.5] dec- 1@@0%2@0% oxi de,
shown bel ow,. was. prepared from 2- bronobenzyl chl oride and

1- ethyny“‘“”@”?&lohexylanlne according to the met hod§CH®sewI7H6d in
Exanples 1 and 2. The cycllzatlon was performed in the presence of 1 eq.

of 3,4 15. di nmet hoxybenzyl brom de. The di net hoxybenzyl residue was cleaved
by stirring overnight with 2 eq. DDQgg2, 3-di chl oro- N

5, 6-di cyano- 1, 4- benzoqui none) in CH2C12/H20 20: 1. The m xture was
filtered, the filtrate evaporated and purified on a silica colum
(toluene). 20 12 April 2005 WO 02/32888 PCT/ US01/ 27756 -111

Recrystal | i zasi oa-Bramidianol-Ahexapeayi ebiethihe -desik-ed conpound. Yi el d3
1.04 g, 15% S

3-(2- Brof‘?ﬁﬁﬁ8?1§7‘l°§‘i gkg?ﬁﬂ%aﬁpﬁ033959F°§1@%1a?hOWQSQE29§p|W6F4 5] dec- 3- ene

2, 2-di oxpﬂap&@édpé@ﬂaf@idm Q%Otﬁénﬂetﬁoaﬁedé%:!ﬁﬁ%ﬁ des gkbipdlei f. Exanpl e 1.
Yield: 870 r’rg 79% 9 [MH *. The title conpound was prepared
accor di ng*ed fh%2$mm$wx§9 FG H@séFﬁbedﬁ?% Eﬂéhple 1: Yield: 620 my, 80% MS
(1S): 663 [MHt; mp. 145- 150C_/ﬂ9 02132888 1 PCT/USQ /27756 -112 5

The title compound was prepared and deprotected.
according to the methods described in Examples 1 and 7.
Yield: 140 mg, 72 %; MS (IS): 661 [MH]* m.p. >140°C
-{decomp.)

10




EXAMPLE 34 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) -5- phenyl - pent anoi c
acid N (3-(2-bromophenyl)-2, 2-di oxo-2-thia-1- azaspiro[4. 12April 2005

5] dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate The title conpound
vvas'pregg ed from3-(2-bronb 10 '

phenyl ) -2 &858 ni nomet hyl - 2- t hi a- | - azaspi r o[ 4. 5] dec- 3PERAISVR2725di oxi de- and
2-(R)-2-(2-(N-tert-but oxycarbonyl - am no) - 2- |

met hyl - pr opi onyl am no) - 5- phenyl pentanoi ¢ acid and deprotect.ed according to
‘the met hods described in Exanple 1.-g¥ield: 615 ng, 80% M5 (IS): 661
[MH'; mp. 135-1400C. 15. 12 April 2005 WO 112/3 2 88 8 PCT/ USQ /27756
-113 EXAMPLE 35 2-(R)-2-(2-Am no-2-nethyl ropionylam no)-3- henyl net hoxy
propionic acid N (3- (4-cyano-phenyl) -22-dioxo-2-thia-1 5

azas2iro[ 4.5] dec-3-ene-4-ylnethyl )-N-ethylam de trifluoroacetate OH The
title conpound, as shown above; EgﬁMgﬂgggged as 10 follows. 12 April 2005
WD. 02/ 32888 PCT/ USQ / 277:6 -114 : :

3- (4- Cyan@pH@nyb} {3-amirtyd 2 -2ndtihiya propa8api 8Rihd) 5 4Sken iy’ di oxi de,

shown bel ow, was .prepared from 4- ]
propionic acid N-ethyl-N-2,2-dioxo-3-(3-trifluoromethyl-

5 phenyl)-2—thia-1—azaspiro[4.S}dec-E—ene—4—y1methyl}amide

trifluoroacetate

The title compound, as shown above, was prepared as
10 follows. | ‘

. 4-Bromomethyl-3- (3- trifluoromethylphenﬁ) -2-thia-1-
azaspiro[4.5]dec~3—ene_2,2-dioXide, showﬁ below, was
prepared from 3-trifluoromethylbenzyl-chloride and 1-

7 ethynylcyclohexylamine according to the methods aescribed in
15 Examples 1 and 2. Yield: 1.59 g, 47 %; MS (Is): 424 [MH]".

4—Ethy1aminome§hy1-3—3;tfifluorqmethylphehyl)-2—thia~1¥

~ 'azaspiro[4.5]dec-3-ene 2,2-dioxide, shown below, was .



cyanobenzyl chl ori de and 1-et hynyl -1 - cycl ohexyl -am ne 5 according to the

met hods described in Exanples 1 and 2. Yield: 1.74 g, 44%2 Afilgbs) : 303
[MHL ". N' 3-(4-Cyanophenyl)-4-ethyl am nonet hyl -2-thi a-|

azaspi r of'¥.'BP&E#E - 3- ene 2, 2- di oxi de, shown bel ow, was 10 roraparedsaccor di ng
to the nmethods described in Exanple 1. Yield: 330 ng, 19% M (1S): 346
[MH'. The title conpound was prepared and deprotected according to the
nmet hods described in Exanple 1 15 Yield: 109 ng, 47% M (1S): 609 [VH 4. ,
12 April 2005 WD 02/32888 PCT/ US01/ 27 -115 EXAMPLE 36

2- (R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3 henyl net hoxv propionic acid

N- ( 3- (4- car banoyl phenyl )-2 2-di oxo 2 thia 1

azaspiro I t ) t tr| uoroacetate OH O
The t|t|%4§gﬁg§§n§°§§§d%? 6§$JQX Jm%%ﬁb g%Q?ECfO mp?e‘f'
cyanophe®{k}d4- 28 hythauri Zorfes Nys - QIS%ﬁ:ﬁas-ammsero [4.5] dec- 3-ene
2,2-dioxide wwth 2-(R)-2-(2-(N-tert-butoxy-carbonyl- am no) -2 -nethyl

- propi onyl am no) 3-(phenyl met hox ng acid according to the nethod
described in Exanple 3. and subSequ ment with trifluoroacetic acid
in 15 dichl oronethane (1:1) as described anple 1. The.

AThe title compound was prepared and deprotected
5 according to the methods described in Example 1. Yield: 4c0
mg, 63%; MS (IS): 651 [MH]*; m.p. >105°C (decomp.)

EXAMPLE 23
2~(R)—2—(Z-Amino—z-methylpropionylamino)—3—phenylmethoxy—

10 propionic acid N-ethyl—N~(2,2—didxo-3-(4-methy1phenyl)—2-

thia-l—azaspiro[4.5]deC%3—éne~4—y1methyl)amide e

trifluorocacetate
HG e,
@)
| T NH,
‘ - > Oa_ _OH
NH
o X T
\F
O F S
H,C
15 . The title compound, as shown above, was preparéd as

follows

4- Ethylamlnomethyl 3~ (4- methylphenyl) ~2-thia-1-

; azasplro[4 5]dec -3-ene 2,2-dioxide, shown below was




product was purified by chromatography on silica gel (CH2Cl2/acetone 95:5)
and by HPLC (ODS, acetonitrile/ water- gradient). Yield: 31278 200570;: S
(1S): 627 [MH +. 12 April 2005 WD 02/32888 PCT/ US111/ 27756 -116 EXAMPLE 37
2-Anin0%¥££§?§pzyloxy-l-'((3 3-di net hyl -1 1-di oxo- 5- phenyl - )
2, 3-di hy 1 0- L 1y6-i sot hi azol - 4-yl -met hyl ) - et hyl - car bd¥d/usp/g7756 :
et hyl } - 2- net hyl - propi onam de hydrochl oride. HCI The title conpound, as*
shown above, was prepared as follows. To a solution of i
met hyl =n-anyl et hynyl carbi nyl am ne,_49.4:.0 g (48.0 mmol, as described in
JACS, 75, 1653 (1954)) in 120 nL of dichloronethane at 0C was added 8.0 niL
(52.8 mol) of 1, 8-diazabicyclo(5.4.0)undec-7-ene. After stirring for 10
mn, 9.2 g (48.0 mol ) of al pha-toluenesul fonyl chloride was added. The
react i opteparede anesrstingr ed the detiods ale NG A WaS ESQARRARLN ated to
drynessé%%q partitioned. between ethyl acetate and water. The mixture was
aci difi 84 €6 pArom3ngtipppwithy Yrroppsusqinicisie wififlorderyk acetate. The
conbi necicegasl 65 WebeoMBREERY M 3 1y Bidig 4,,3;1 O.ée_r ;Sedium sul fate,

yi Id .§5’g

filtered _and concentrated to dryness to"2 80% of the
desi r ed 2FFERGEP [4shbFBChrone A Hickisker amid 3wHidehbroobmdthiyes. upon

st ansil nghenb \VR ke cngo0sLehents WAL 1%l B Lhgn,spray) 236 (MD):
dioxide. The raw mixture (400 mg) was dissolved in ethanol
(10 mL) and ethylamine {70 % in water, 5 wlL) was added. The
solution was stirred overnight at room temperature, |
concentrated and the residue was dissolved in CH,C1,, washed
16 with water and extracted with 0.5 M HCl. After addition of
- NaOH and extraction with CH,Cl, the organic layer was dried.
(Nazso4)-and-evaporated. Thé two products were separated by
column chromatoegraphy (CH,Cl:/acetone 9:1) and the title
. compound compound {4-Ethylamin6methy1-3-(4-methy1phenyl);2-
15  thia-l-azaspiro{4.5]dec-3-ene 2,2-dioxide] was isolated as e

white crystals. vYield: 80 mg, 24 %; MS (IS): 334 [MH]*.

The title compound was prepared according to the
methods describgd in Example 1. Yield: 70 g, 41 %; MS
20 (IS): 597 [MH]*; m.p. »90°C (decomp:) =~




WO 02/ 32898 PCT/ US01/ 27756 -117 Calc'd for C12H1I5N02S: C, 601.73; H, 6.37;
N, 5.90. Found: C, .60.46; H, 6.15; N, 6.02. To a sol uti ont2April 2005

of . N- (1, defld yl - prop-2-ynyl)-C phenyl - 5 net hanesul fonamde, 1.0 g (4.2
nmol ) in%ltgb;r%&ng ethyl ene_ gl ycol was added 0.1 g of mefPelF§'iBii¥e
(yellow), 1 nL of water and.5 drops concentrated sul furic acid. The

m xture was heated at 170 C for 1 h then was cool ed to anbient
tenperature, poured into water and exdg-acted with ethyl 10 acetate. The
conbi ned organics were washed with brine, dried over sodium sulfate,
filtered. and concentrated to dryness. The resulting residue was

chromat ographed on silica gel using 5% nmet hanol /chl oroformas eluant to
yield 0.9 g (84% of the desired product, shown below, as a white 15
solid. 1HNMR is consistent V\Ath%p‘rﬂé&tagr e; M5 (ion spray) 256.2 (M1);
Anal . Calc'd for Cl12H17NG3S 0. 3HZO ™C, '§ﬁ28; H 6.80; N, 5.37. Found: Q

55.20; H, & 62,-2N (5MEnoN2¢ hebhdi FROBYbn R SthdY ONNeryIRReRVky -
met hanesul f onam de. 2Q .To a solution of N (I, I-dimetnyl-2-oxo-propyl)-C

T
p he ny | - rret%?@é‘@ﬂl;pg I 1dd y_;—eﬁhyéb "E{‘ l\( @F‘x (‘h"‘ml i :h :Zl'@-(:ﬁqg'@tthia” 1~

di et | f or i dgaygeragelon 2 8 il a8 1T Bhngims O Uhmiydr i de. The
reaction m xture was héat e X d to anbi ent

tenperature and concentrated thriflusyoplcepeds rrv uuJLOoO

H,C CH,
o

NH
B
) 0 N//\\

NH,
H3

C

S ¢ — -
0 : N
0

The title compound, as shown above, was prepared as
10 follows. ' :
' 3-(4nEthylaminomethylphenyl)-4-méthyl—2-thia—l—
azaspiro[4.5]dec-3—ene‘2,2—dioxide, shown béloﬁ, was
v'isolated as a second fraction from‘coluﬁh chromatography in

the experiment described in Example 23. Yield: 80 mg, 24 %;
15 MS (IS): 334 [MH]Y.




PCT/ USO 1/ 27756 -118 dryness. The residue was partitioned between ethyl
acetate and water and was acidified to pH 3.0 with 1 N HE2APMKEW0% xt ure
was extracted with ethyl acetate. The conbined organics were washed with
brine, dried over sodiumsuffate, 5 filtered and concentrated to dryness.
The resV@UWRSWES chromat ogr aphed on silica using chl orcfraism/asssel uant to
yield 5.0 g (81% of the desired product, shown below, as a tan solid.
"HNVMR is consistent with structure; MS (ion spray) 238.0 (M+l); Anal.
Calc'd for G 2H sNO2S 0. 03CHC13: C,gl0 59.98; H 6.29; N 5.81. Found: G,
60.13; H, 6.36; N, 5.72. 3,3,4-trinethyl-5-phenyl -2, 3-di hydro-isothi azol e
1,1- dioxide. To a solution of 3,3,4-trinethyl-5-phenyl -2, 3-di hydro- 15
i sothiazole 1,1-dioxide, 1.3 g (5.5 mml) in 130 nL of carbon tetrachl oride
was added 1.46 g ($.25 nmol) of N--bronosuccinimde and 0.1 g of
2,2' -azobis(2-nethyl- propionitrile). The m xture was heated to ref lux for
4 h then cotteditdeafsrerundewpsr RreParedHingt deprotaaseddded 20 and t he
sol uti ogc¥esamashed cid hatabak, d@%é@fge%‘ 1 S es thﬁg gver sodi um
sulfate, filtered and concentrated to dryness. “To a solution of the
resi dueYieldo A mgf, Msél;uds (E6hand97 Wi kddedp 3. $0L0¢%S5. 0 mmol ) . of
ethygany@gbéggwﬁ solution in water). The reaction m xture was stirred 24 h
25 at anbi ent” tenperature then concentrated to dryness. The residue was
purified by chromatography on silica gel with nethanol/chloroform as
- eluant to yield 0.59 g (38a) of _the

Example 25

: 2—(R)-2—(2—Amino—z-methylpropioqylamino)-3-phény1methogy—

propionic acid N-ethyl—N—(1-ethy1-2,2—dioxo-3—phenyl—2~thié—

10 1-azaspiroc[4.5]dec-3-ene-4-ylmethyl)amide triflﬁoroacetate

HQ CH, :
O
NH, 0

rThe title compound, as shown abiove, was prepared as
‘follows. 7 -
15



12 April 2005 WO 02/ 32888 PCT/USOl/27756 119 de5|red product shomn bel ow,

as atan oil. "HHNVMR is consistent with structure; M- (H@dﬁan@ﬁ» 281.1
(Mr1). (3, 3-dinethyl -1, 1-di oxo- 5- phenyl - 2, 3-di hydro-| H1y6-

i sot hi az¥P-02338Bsret hyl ) -et hyt-amine. 5 To a sol ution of pcrusnnirse

(3,3-dinethyl-I,I-di oxo-5-phenyl -2, 3- .
di hydro-|1 H | y6- |soth|azol 4- ylnethyi) ethyl-amne, 0.3 g (0.79 mmol) in
8. nmL of tetrahydrofuran was added O 69 (0.79 mmol) of N

2-(R)-2-(2- (N—tertbutoxycarbonylanlno 53. met hyl pr opi onyl am no) -3 10
(phenyl net hoxy) propal ioic acid, 0.12g (0.87 nmol) of 1-hydroxybenzotriazole
hydrate and 0.18g ;(0.87 nnDI) of 1, 3-di cycl ohexyl -carbodiimde. After
stirring 24 h, the reaction m xture was concentrated to dryness. The

resi due was slurried in ethyl acetate and water was added. The m xture
was extracted W ERSni1meidtetlaBePheREl coniired B asmya lds Shdee-nashed wi t h
~brine, driead gVeLaseM t il %#ﬂ: at,ed to dryness. -

The resi due was chroﬁgfggggﬁﬁége%ﬁLS|+ gﬂ: 5%?2%% A)neﬁhanoll
chIoroforHFeégl%YQ%ﬁheﬁxibﬂpﬂe@YQmsshgnéﬁﬁméouﬂmmmﬁaMEmampaé pedduct, shown

bel ow, 5 asza. gg@ c S ructure M5 (ion
spray)” 641.3 (M %? #%Fgaﬁ ?Qé&%‘%ﬁsﬁg‘}‘é@g 1U88R9 7. 21: N,
8. 72, Fouhgdogﬁh@ng:ﬁpsﬂ&ad PE17pdbne8hdB®:. Yield: 1.56 g, 75 %; MS

(1 {2 bengygp (# [hﬁﬂa di met hyl -1, 1- di oxo- 5- phenyl -
d|hy I o- 1 y6-1sot hi azol - 4- ylnethyl) et hyl - carbanoyl | 12 April 2005

1-Ethyl-4-ethylaminomethyl-3-phenyl-2-thia-1-
10 azaspiro{4.5]dec-3-ene 2,2-dioxide was prepared according to

the methods described in Example 1. Yield: 150 ng, 6%; MS . .
(18): 349 [MH]*. |

15 The title compound was prepared and deprotected
according to'the wmethods described in Example 1.
Yield: 150 mg, 52 %; MS (is):,sll'{MH]+; m.p.‘séé?c
{decomp. ) '




WD 02132888 PCT/ USO /27756 -120 5 et hyl car banoyl } - 1- net hyl - et hyl ) -carbam c
acid tert-butyl ester. A solution of 0.3 g (0.47 mml) of12 April 2005
(1-{2-benzyl oxy-1- [(3,3-dinethyl-1,1-di oxo-5-phenyl -2, 3-di hydro-1 HI1yG
|soth|a;9h0¢7%lyethyl) et hyl' - car banoyl 7- et hyl car banoyl } - 1-

met hyl ?f & rbamic acid tert- butyl ester in 10 nlL J#CTASeV?IS@cid
saturated with HClL gas was stirred at anbient., tenperature for 4 h, then
concentrated to dryness. The 10 residue was dissolved in toluene and
concentrated to dryness three tinmesgho azeotrope off the acetic acid. The
residue -was slurried in ether and flltered to,yield 0.2 g (69% of the
desired product as a white solid. ih-NVR is consistent wth structure; M
(ion spray) 543.3 (Mtl); Anal .- Calc'd for 15 . C29H38NA(BS-1.4HO : C,

56.64; H, 6.69; N, 9.44. .Found: C 56.40; H, 6.74; N, 9.36. 12 April 2005
WD 02/ 32888 PCT/ U501/ 27756 -121 EXAMPLE 38

2- (2- Ami no- 2- et hyl - proplonylan1ﬁ§¥MBLEhéﬁyl pent anoi ¢ aci d

(3, 3-di rreuhwfc)l—al--(dLﬁmpné-@hﬁéeﬂ
i sot hi azol -Z-yTwethyl )~ yi—= v
(3, 3- dlnEP¥m@1qn1CrﬁQ%QONBEﬁhEQVN 9232- leXO -3- (3 phenoxyphenyl} -2-

di hydy o- |H€H:§aJ13cH£Hs?ﬁQ- [ﬁ ghge hyl)- &t fyl ylme rgyr.lle) -N- ethygama.de

trifluoroacetate

The title compound, as shown above, was prepared as
10 follows .
| N- (1-Acetylcyclohexyl) -3~phenoxypheﬁylmethane— '
sulfonamide, shown below, was prepared from 3- phenoxy-—
- ‘benzylchloride and 1- ~ethynylcyclohexylamine accord:.ng to the:

methods described in Example 1. 7Yield: 1,57 g, 18 %; Mg
15 (IS): 388 [MH]'. |

..0




10 (2.0 mmol ) as described in Exanple 37 in 10 nL of tetrahydrofuran was
conbined with 0.74 g (2.0 mol) of 2-(2- 12 Aprit 2005

t ert - But oxycar bonyl am no- 2- met hyl - pr opi onyl am no) - 5- phenyl - pent anoi ¢ aci d,
0.46 g (YOP2HBE) of 1,3 .dicyclohexyl carbodiim de. AftRéfTrgsRTivng 24 h,
the reaction 15 mxture was concentrated to dryness. The residue was
slurried in ethyl acetate and water was added. The nixture was extracted
with ethyl acetate. The conbined orgajjcs were washed with brine, dried
over sodiumsulfate, filtered" and concentrated to dryness. The residue was
20 chromat ographed on silica gel using 4% net hanol/chloroform as. eluant
‘to yield 1.05 g (82% of the desired product, shown below, as a tan foam
""HNWRis consistent with structure; MS (ion spray) 639.2 (M1); Anal.
Calc'd for Aﬁl‘l 2005 |' VvV 111,411000 C 1/Ub01/ 27716 -122 C34HA9NACGS: C,
63.72; H, 7. 5% Kbl A Cralinoephenyisd -2pthiy: T zagpigaA4 . 5]

(1-41-[ (Qe8-diams W'ZJdl%béi'dB(Qfé Fﬂl%@é&e% dedbRydip- ﬂcﬁ'the methods

| y6-i sot hi azol - 4-y| met hyI) et hyl - car banoyl | - 4- phenyl

but yl car B&#6Y1Yed - i tBrAmRdEn\d - - ddredaii €-35i 9, t 37 t’,bLM%/I(ISést &0 A sol ution
of (1s{1¢idsPs 3-dinmethyl - 1, 1- di oxo- 5- phenyl

2,3-di hydro-1 H1y6.-isot hi azol -4-yl met hyl ) -ethyl -carbanoyl]- 10

4-pheny| butyl car banoyl } - 1- net hyl -et hyl ) -carpani c acid tert butyl ester,
1.02 g (1.6 nmol) in 10 nL of acetic acid ‘

4-Ethylaminomethyl -3 - (3-phenoxyphenyl) -2-thia-1-
azaspiroc {4.5] dec-3-ene 2,2-dioxide, shown below was
prepared accordlng to the methods descrlbed in Example 1.

10 Yield: 120 mg, 30 %; MS (IS)- 413 [MH]*.

The title compound was prepared and deprotected
accordlng to the methods described in Example 1.
Y;_eld. 15 mg, 7 %; MS (I8): 675 [MHI*; m.p. 79°C..

15 ' ) ) o ' .




saturated with HCl gas was stirred at anbient tenperature for 4 h, then

concentrated to dryness. The residue was dissolved in tolwensiaoos

concentrated to dryness three tines 15 to azeotrope off the acetic acid.

The resjdue was slurried i.n"ether and filtered to yield 0.47 g (52% of the

title YPHMdH®*as a white solid. 'HNVR is consistent PETUSOITTFuCt ure; . MBS

(ion spray) 541.5 (Mr.1); Anal. Calc'd for C29H40N404S 1.2HCL: C, 59.59;

H 7.10; N, 9.59. Found: C, 20 59.93; H, 7.03; N, 9.23. 12-April 2005 WO

02/ 32888 PCT/ USQ 127756 -123 5 EXAMBLE 39

2- (2- Am no- 2- net hyl - pr opi onyl am no) - 5- phenyl - pent anoi ¢ acid

[ 5- (4-chl oro- phenyl) -3, 3-di net hyl -1, 1- di oxo- 2, 3-di hydro-I H

1y6-i sot hi azol - 4-yl net hyl ] - et hyl - am de hydrochloride. HdO HC To a

sol ution of sodium (p-chloro-Otoluene)sulfonic. acid sodiumsalt

(prepared as described herein), %:% % (39.0 mmol) in 20 nL of phosphorus

. oxychloride at 0C, was added 10 . 5‘%? phosphorus pentachl ori de. “The
reaction A (E)ue (eamS howkYmdehPBsrdrd GiliaRhol CFPShab P RerBilyr ed 48 h and

concentrated to azyness. To_a sol ut1on of nMetrnylr=n-amnylethynyrcar bi nyl

am ne, propionic” acid N-(3-(3-bromophenyl)-2,2-dioxo-2-thia~1-
5 - azaspiro[4.5]dec-3-ene-4-ylmethyl)-N-ethylamide
Exrifluorocacetate
H,C CH,
NH, a
F
. OH
F

o O\/OINJ

.The title compound, as shown above, was prepared as
10 follows. , ‘
13—(BvBromophenyl)—4—methyl-2—thiaél—azaspiro [4.5]) dec-
3-ene’ 2,2-dioxide was prepared from 3—bro&0bénzy1—brdmide
- and l-ethynyl-l-cyclohexylamine according to the methods:
_  described in Examples 1 and 2. Yiéld: 680 mg, 72 %; MS
15 {IS): 357 {MH]T*.




3.23 g (39.0 mol, as described in JACS, 75, 1653 (1954)) 15 50 nlL of

di chl oronet hane at 0C was added 6.41 nL (42.9 20 in mol) 1&fApril 2005

1, 8- dlazablc cl o(5.4.0)undec-7-ene. After stirring for 10 min, 8.8 g (39.0
mol ) of ™ @ggﬂbve residue. in 70 M. of dichl or onet hanBCWHES14d8ed. The
reaction nlxture was stirred for 2 h. at 0OC and was concentrated to
dryness and partitioned between ethyl acetate and water. The m xture was
acidified to pH=2.0 with 1 N HCl-apg- with ethyl acetate. .-The conbi ned
organics .brine, dried over sodiumsulfate, filtered was extracted were
washed with -and concentrated 12 April 2005 PC I/USIII1/27756 -124 to
dryness. The resulting residue was chromat ographed over silica gel using
5% net hanol / chl or of orm as el uant to yield 6.15 g (58% of the desired

product, sho el.o 1 s _gconsjstent with
structure; N\ém( orl?r\sg& g;ﬁ)engfl\g7% aﬂmomﬁr‘fgiw %ZaFlal?i *o‘?r‘zat?:lFZWIMClNOZS G,
53.04: H[4.H. Hec-N-chel’, 2Fdild5’ud1d£ web? p&épalﬁed5a&80rt&\hn§r 98- tHe

(4- Chl or o- 1-d I-prop synyl)- nethanesulfonanlde c 10
To a sol'ﬂ?@b%d%deéc(r&bgflh oPo ’6 YEN- (1, 1= di net hyl - -
5 Yield: 95 mg, 13%; MS (IS): 399 [MH]*.

The title compound was prepared and deprotected
according to the methods described in Example 1.
Yield: 150 mg, 81 %; MS (IS): 663 [MHI*; m.p. 140-147°C.

10
EXAMPLE 28 o
2- (R)~2~ (2-Amino- 2~methylprqplonylam1no) ~5-phenyl-pentanoic
acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-thia-1--
azaspirof4.5}dec-3-ene-4-vlmethyl)amide trifluoroacetate
H.G CH,
OH
F
15

The title compound, shown above,'ﬁas prepared as.
follows. ' |




prop- 2-ynyl)-met hanesul fonam de, 5.88 g (22.0 mmol) in 40 nL of ethylene
gl ycol was added 0.3 g of nmercury oxide (yellow), 4 nL oft2wgirie20Gind 6
drops concentrated sulfuric., acid. The m xture was heated at 170 C for 80
mn the cool ed to aftbient tenperature, poured into water and
extract gvdﬂ%ﬁ%%%et hyl acetate. The conbi ned organi cs werREMBEMEH i t h bri-ne,
dried over sodiumsulfate, filtered and concentrated to dryness. The -
resulting residue was chromatographed on silica gel using chloroformas
eluant to 20 - yield 4.31 g (68% of,5he desired product, shown below, as a
tan solid, 1H-NVR is consistent with structure; M5 (ion spray)- 288.0
(M1); Anal. Calc'd for C12H16CINO3S: C, 49.74; H, 5.56; N, 4.83. Found:
~C, 49.59; H 5.50; N _ 4.73. G (4-

Chl or o- pheny | Thd\-t{ilt le didmiduitld 2ra@X @rRAR¥E) frorda IBERANSsIS Onani de. 12

April 2005 02/.32888 PCT/ USQ /27756 <125 Cl To a sol ution of ‘
C ( 4- Cnl BT 9uphehheny 2 EhiardrRprspiredd- Bl 8pgr ¥ - et harkslidonden de, 4.2
g (15.0 peddnpid 160 Hng ' | A€ - 1gs g (31.5 mol)
of sodium5 r%/dri gf;e). The ‘irgge;:?tti@%%% %?Eggg\!}\gg ﬁga‘t:g%qg%t%%&c for 24H, then
cool ed t¥eagmwikad iredp@mle &-andieddcentPargd 90 3 drymesrs) TrEsT esi due was
partigio @ehwggngggtﬂxboécet ate and water and was acidified to pH = 3.0
with 1 HC1. Th m xture was extracted with ethyl acetate. The conbi ned
10 organi cs were washed with brine, dried over sodium sulfate,

EXAMPLE 29

2-(R)—2-(2-Amino»Z—methylpropionylamino)*3—phenylméthoxy~,
propionic acid N—ethyl—N—(B—(4—f1uorophenyl)—2,2—dioxo¥2¥

10 thia-l-azaspiro[4.5]decf3—ene-4—ylmethyl)amide

trifluorocacetate

HG - on,

o ' .
NH, O

The title compound, as shown above, was prepared as

- follows.
15




Wi th structure; MS (ion spray) 313.0 (M1

filtered and concentrated to dryness. The residue was chr%t ?g hed over
silica using chloroformas eluant to yield 3.27 g (80% of 14ARE Q3 1 ed
product shown below, as a tan solid. 1HHNVR is consistent with structure;
M5 (ion ‘!9"%@%8&'5/) 270.3 (M1); Anal. Calc'd for CL2Hx4®CMASH27T6 53. 04; H,
5.19; N, 5.15. Found: C, 52.72; H 5J8; N, 4.98. 5-(4-. n
Chl or o- phenyl )-3, 3, 4-trimet hyl - 2, 3-di hydro-i sot hi azole 1, 1- di oxide. G's 20
To a solution of 5-(4-Chloro- phenyl)1 3,4-trimethyl - '
2, 3-di hydro-isothiazol e 1, 1-di oxi de, 5 g (5.5 mol) in 150 nmL of carbon
tetrachlorlde was added 1.5 g (8.25 nnDI) of N- bronmosuccinimde and 0.13 g
of 2,2'-azobis(2-nmethyl 12 April 2005 WO 112/32888 PCT/ US01/ 27756 -126
propionitrile). The m xture was heated to ref lux for 4 h then cooled to
anbi ent tenperature Chl or of orm was added and the solution was washed with
wat er, washed W|‘t“hFJcH‘i’rrfé’henéﬁll)ed‘&\%?lﬁoarﬁh#%uﬁaa’iﬁtﬂplfﬁq tlér.8d and
concent r as8d3t en5 er-rmsudzo @;h%%u%QBWOf %%'epf dw/3 .M of
absol ute _ethanol was added 3 : anlne (70@6 sol ution
in materf1u¢ﬁ@b?%éxl1thQﬁ¥@@uﬁ@dwése§hVnYédl2@¥¢i0hﬂxxiﬂmum¢t t enper at ur e
t hen gon h e; Yas, QU hr omat ogr aphy
on S|f|c§68&£a{ﬁ? Egiﬁﬁy gﬁgpglghfgro?ggn%as é'uaﬁ% toagﬁe d 0.21 g (12%
of the d@s?léd %r@dmcfﬂi§hoWﬁ Halsow, 286 &MERN oil. 1H-NVR is consistent
Anal .

4-Ethylaminomethyl-3- (4~fluorophenyl) -2-thia-1-
azaspirc[4.5]dec-3-ene 2,2-dioxide, shown below, was
1¢ prepared accoxrding to the methods described in Example 1.

vield: 670 mg, 30%; MS (IS): 339 [MH]*.




Calc'd for Cl4H19CIN202S O | CHC13: C, 51.83; H, 5.89; N, 8.57. Found: C,

51.58; H, 6.38; N, 8.04. 15 12 April 2005

[ 5- (4-Chl or o- phenyl ) -3, 3-di net hyl -1, 1- di oxo- 2, 3-

di hydro-1 H176-isothiazol-4-yinmethyl]-ethyl-amine. CIl To a solution of

[ 5- (4- cHRE2§8Benyl ) - 3, 3-di met hyl - 1, 1- : PCT/US01/27756 ~

~di oxo- 2, 3-di hydro-1 H 1y6-i sot hi azol - 4-yl net hyl ] -ethyl -am.ne, 20 0..2 g-
(0.63 Mol ) in 10 nL of tetrahydrofuran-was added 0.24 g (0.63 muol) of
368979, 0.1 g (0.69 mmi) of 1- hygl%(%ybenzotri azole hydrate and 0.14 g

(0.69 mmol ) of 1, 3- dicycl ohexyl carbodiimde. After stirring 24 h, the

reaction mxture was concentrated to dryness. The residue was 25 slurried

in ethyl acetate, and water was added. The mi xture 12 April 2005 WO

02/ 32888 PCT/USO /27756 -127 was extracted with ethyl acetate. The

conbi ned organics were washed with brine, dried over sodiumsulfate,

filtered and-éBhcentdattars dupssysarhpeytasinhie 2vaethyhronat ogr aphed on

silica o4 Si 0 N3RIAGH e t. to viehd 0.3 g (709 of

t he des'?)rerleg grggﬁﬁ%@dga ‘té{nﬁf %)’%%1%% |%léco%%!s}idsﬁqgﬁ¥h§nh?ﬁ g Tucture; M

(i on spfaflueyepireny|-)2 , I-tlipkoC-p5thia Cht araspiherit .)518e8-3-ene-

di met hyl,-. =di < 2: 3- Q| ro-1 Hl.y6-isothi azol - 4-

yl et hzﬁ 4 %f"ﬁﬁﬂﬁ?‘%*é%ﬁ %yg’-r%ﬁ’é‘%f’yﬁﬁf% c]al?%;tr?ofl%e- pefhods

met hyl - delsgicibedr barfxampdied 1t-eMtiebdt yb1@shpr .71@; Mssqhgyiomopf 0.3 g (0. 45
- mmol ) of[Mh}Z. (1-{[5-(4-Chl oro-. :

H3
CH,
‘ CH,
NH ’
X
. O N
10 The title compound was prepared according to the

methods described in Example 1. Yield: 400 mg, 79%; MS (IS):
601 [MH]*. | '




phenyl) -3, 3-di net hyl - 1, 1- di oxo- 2, 3-di hydr o- 1H 1y6- )

i sot hi azol'-4-yl et hyl]-ethyl -carbanoyl }-4-phenyl 15 12 April 2005

butyl car banoyl ) - 1-nmet hyl -ethyl ] -carbamic acid tert-butyl ester in 10 nL of
acetic N¥PHYEEurated with HO gas was stirred at ambipemusoerper at ure for
4 h, then concentrated to dryness. The residue was di ssolved in toluene
and concentrated to dryness -three tines to azeotrope off the 20 acetic
acid. The residue was slurried in et _and filtered to yield 0.24 g (89%
‘of the title product as a white solid. 1HNVR is consistent with
structure; Ms (ion spray) 573.3 12 April 2005 WD 112/32888 1 °

PCT/USQ /27756 -128 (M1) ; Anal. Calc'd for C29H39NAOS- 1. 6HC1: C, 54.98;
H 6.46; N, 8.84. Found: C, 54.82;H, 6.21; N, 8.66. EXAMPLE 39B 5 :
2- Ami no- N-(2 benzyl oxy- 1-{[ 5- (4- chl or o- phenyl ) - 3, 3-di net hyl -

1, 1- di oxo- 2, 3- di hydr o- 1H 17. 6- | sEFAMEEEI 29- yl methyl ] -eth |-

car bam)ylz}_ (@t)hﬁL)(zZAﬂQthyﬁ [Qé ; : r QAeddi Che‘-ti tle
conmpound was prepa ' '
[ 5- (4- Chl or2Eihdy qhyi.—ﬂ:((ﬁm(ﬁh\ﬂluorophenyl) -2,2-dioxo-2- thia-1-

1, 1- d§ oxo- gzé%sﬁﬁyr 05];[.}3—(: X6, : . ne (0.55 g,
16m"rDI) Wa ' 0.22 g, 1.6

mol ), 1,3 15 di cycI ohexyl carbodl i mde (0.33 g, 1 6 rrm)l) and 3-
benzyl oxy- 2- (2-tert - but oxycar bonyl g no- 2- et hyl -

& cH,
oﬁ)(.

The title compound was . prepared from 4-ethylamino-
m’ethyl—B—(4-—fluorophenyl)-2—-thia—1—azaspiro [4.5]dec~3-~ene
10 2,2-dioxide and 2- (R)-2-(2- (N-tert- -butoxycarbonyl- amn.no) -2~
methyl -propionylamino) - 5-pheny1pentan01c acid and
deprqtected according to the methods described in Example 1

Yield: 340 mg, 53%; MS (IS): 599 (MH]*.




propi onyl am no) -propionic acid ( 0.619, 1.6 nnDI) in tetrahydrofuran and

the resulting m xture stirred. overnight at roon1tenperatUF%xm1R80®1xture

was concentrated and the 20 residue, was taken up in ethyl acetate and the

m xt ure flltered Concentration of the filtrate and chronat ography of the

resi due ¥YEEY i ca (nethanol /chloroform) allowed for PETASHIA773005 WO

02/ 32888 PCT/ USQ /27756 -129 recovery of 1.0 g (92% of.reasonably pure

product as an off white solid. MS(ES): (M)’ 677.4 mz. O.5 The conpound

from above, [1-(2-benzyloxy-I-([5-(4gs- ‘

chl or o- phényl ) -3, 3-di met hyl -1, 1 -di oxo- 2, 3-di hydro-|1 H | X' -

i sot hi azol -4-yl met hyl ] - et hyl - car banoyl } - et hyl car banoyl ) - 1-

nmet hyl -ethyl]-carbamc acid tert-butyl ester (1.00 g, 1.48 mml) was

" dissolved in dichloronethane (30.m) and 10 trifluoroacetic acid added (5

-mL) and, the mxture stirred for 2 hours at room tenperature. The m xture

. was concentrated in vacuo and t treated with saturated aqueous
sodlun1blqaqhgngtqgtghhg$eg Qyt., i : 'he conbi ned

am resi due

whi ch was PEPRIRMD GG '--'hﬁewlkﬁﬂn21ﬂﬂoameﬁethiatm give the

amneg This a S | | =l acet d treated with

excess ether/ﬂh s oqg §Pﬁ¥§@3 o) —ggzéﬁéégﬁgtﬂﬁﬁ%%tted 0.37 g

(41% of the desired 20 hydro&hhﬁludEOSGémaws a white solid. Anal. Calc'd

- for

OH

~ The title compound, shown above, was piepared as

7 follﬁws. ' : ‘ _ : R
i _ . A




C29H3CIN405S' 1. 1HC1: C, 54.49; H, 6.22; N, 9.38. Found: C, 54.17,.H, 6.16;
N, 9.38. mp. 107-113C. M5(ES): (Mrl)' 579.4 miz. 12 April2 A8dH8000D

112/ 32888 PCT/ USOL/ 27156 -130 Exanples 40 and 41 2- Amino-N-(2-benzylo
-1-[2, 2- $i*6%678® henyl - 2X6-thi a-1 - aza . PCT/USO1/27756

spi ro[ 4. 4] non- 3-en- 4-yl met’hyl ) - et hyl - car banoyl ) -et hyl }-2- 5

nmet hyl - pr opi onam de hydrochloride and 2- (2-Am no-2-nethyl-pro

i onyl am no) - 5- henyl - pent anoi ¢ aci d _G3¢2- di oxo- 3- phenyl )
-2X6-thia-1-aza-spiro[4 41 non-3-en-4- 10 yl met hyl)-et hyl - am de

hydrochl ori de The title conpounds, as shown above, were prepared as
follows: 15 1- Am no-|-cycl opent ane-carboxylic acid (5.00 g, 38.8 nrnol),
was- di ssol ved in nethanol (100 nlL) and then thionyl <chloride (9.25 g, 77.7
mmol ) was added dropwi se with 12 April 2005 WD 112 /3 2 88 8 PCT/USII1
127756 -131 stiffrRgLoThebeRek) 14 e sl @-éhias 1sazaspiirovét s ght at  room

t enper at @@@_gngnghgpzcw atgthdd B i.C f1 white solid. The
solid was tritruated in et y‘% estqﬂ)er, \é?ﬁ%?e\rMegg, Bﬁ%ﬁaﬁ?ﬁqe’ér% ive 6.78 ¢
(97 s) ofhiREchANAYL echler Biayatrh dhiettiyty1ad -ayahohexgbhuine 1H NVR was
consi st e8boWr-bifng to the methods described in Examples 1 and 2.

Yield: 710 mg, 24%; MS (IS): 312 [MH]*.

3-(2—Ch1orophenyl)—4-ethylaminomethyl;2-thia—1~V
azaspiroi4.5]dec-3-ene 2,2-dioxide, shown below, was
10 prepared according to the methods described in Example 1. oo

Yield: 390 mg, 51%; MS (IS): 341 -[P-‘H-I]*L.




product. ESMS (Mtl) 144.2 The ami no-ester hydrochloride (2.00 g, 11.2 nnbl)

was conbined with triethylamne (3.90 nL, 28.0 mmol), and2Amid2005

di met hyl am nopyridine (cat. 20 nmg), in dichloronethane (25 M) at room
tenperature. Then a-tol uenesul fonyl-chloride (2.12 g, 11.2 mvol) was added
and t hewosepktéskng m xture. stirred over the weekend gcrigemignper at ure.
Aqueous i N hydrochloric acid (25 nm) was then added and the aqueous 15
phase extracted with 3 x 25 nL of dichl oronethane. The conbi ned extracts
were dried over sodiumsulfate and concentrated in vacuo to give a residue
whi ch was = chronat ogr aphed over sit#+8& (chloroform methanol) to give 2.40
g (72 0) of the desired product as an off white solid. 20 'H NVR was
consistent with product. ESMs: (M+l.)* 298.4. Anal. Calcd. for

Cl4HI9NOAS: . C, 56.55; H, 6.44; N, -4.71. Found: C, 56.28; H 6.46; N,

4.69. 12 April 2005 WO 112/32888 PCT/US01/ 27756 -132 The ester from above
(5.50 g, 18. B-fRpiI-~ vmﬁﬁuxﬁﬁﬁﬂuﬂmtdwythrﬁoﬁyiﬁm&nuy;gumgayplhydrOX|de (60
m.), tetrah dro ur an and anol (5 m) and the nlxture stirred at
room 8%8?& %W{Hﬁ%13T%H%n§1y§?§ ¥PESRHIEL R 2%l dbus 5 2hydr ochl ori ¢

aci d (SdﬂlowaphéﬂﬁEﬂ-szJdld:ﬁ&ezaﬁwiQ@ Hk%éﬁ&!iz?o (4 8Ached 3nEn2.9-2. 5 and the
aquegus phase was then _ extracted with eth acetate. Concentration of the
ext r act E‘Y?:I)r WiRF ot adee, e shPpwrnhekeovi dvaﬁetm@Paxegb agcegding of the

desi red t@Ctﬂe RO R Wk 2liveaRhe ENGRp PO AT ned by
' Yield: 700 mg, 88%; MS -(IS): 717 [MH]*.

10 The title compound was prepared according to thé method
described in Example 1. Yield: 460 ng; 66%; MS (IS): 617
M) . | S |




-10-chronatography over silica (5-10 % nmet hanol/chlorofornm. ESMsS: (M1)-

282.2. 1H NMR was consistent with product. Anal. Calcd. foragdiddpgNAS: C,
55.11; H, 6.05; N, 4.94. Found: C, 55.00; H, 6.00; N, 4.92. 15 The acid
fromaboveof/2s@ g, 7.0 mmot) was dissolved in anhydr egsnselzrataydr of ur an
(75 m) and the m xture cooled to -70C (dry ice/acetone bath) under .
nitrogen. Then nethyl lithium (25.24 nL, 1.4 Min ethyl ether) was added
via syringe and the resulting mxture stirred for 5 hours while 20 slowy
warm ng to near roomtenperature. &eaction was then quenched into a
stirred mxture of -ice/i N aqueous hydrochloric acid and the aqueous

m xture extracted with ethyl acetate. The conbi ned extracts were
concentrated and the resulting residue chromatographed over silica

(chl or of or M nmet hanol ) which allowed for isolation of 1.30 g (65 % of the
desired ketone as a white solid. EKAMRMVR B2s consistent with product. ESMS:

(MH1) > 282-. 2. 2 : 4H 9 o:s C )5% 7§l.'}1 6 81; N, 4.98.
12 April ' 888 =183 : l0) 73 -phg . )
PCT/USOl/277§ﬁoﬂimnK@hﬂﬂBiO¢ @0(@,bspﬁeﬂynj)zwasdibﬁﬁuﬁ\ﬁuim-a N, N

di net fornanlde 25 qL h

nmol ) added and ¢ - 2 5. DA fake ‘
was then renoved in vacuo andlﬁ&qu5e§gbétggere5|due taken up in d|Iute
aqueous

The title compound, as shown above, was prepared as
10 follows. |




hydrochl oric acid. The aqueous m xture was extracted with ethyl acetate
and the conbined extracts were concentrated to 10 | eave a 1%Apd 2805 Thi s
resi due was chromat ographed over silica (chloroform nethanol) which
allowed for isolation of.. “the desired product 1.15 g (82 %9 as a white
solid. BevBs32s¢avi1l) + 264.2. ' H NVR was consi stent w t hppf@gmeirsse/ / ~N H 15
The product from above (1.00 g, 3.8 mmvl) was slurried .in carbon )
tetrachloride (40 nm) and N-bronosuccinimde (1.01 g, 5.7 nmol) and 2,21

- -azobis (2-nethyl) -propionitrile (0.05 g, cat.) were added. This m xture
was heated at ref lux for 20 2 hourst%¥ter which tine the reaction was
cooled to anbient tenperature. and diluted w th dichloronethane. The
organic mxture was washed with water (2 x 40 nL) and dried over sodium

- sul fate. Concentration |eft a residue which was 12 April 2005 WO (12132888
. PCT/US01/ 27756 -134 taken up i'n ethanol (30 mL) followed by the addition
of et hyl am ¥ (#@kpheny it} -aathyhi 3- thid-Ur-ezdpdiwed 4t 6] 6¢£3-@wer ni ght  at

T roomtenpese The,m xture was_then concentrated and the residue ‘
chronatg€$%3%§%86$3r83 wﬁcaEng(cﬂ?%w?ﬁ%ﬁ%?ﬂ£€%5Wbaf whi ch al | owed for
i sol at i OpdptiertyTaE:tt64 Wl oafidehandesi ¢ ety priadiudionaskydamehtow sol i d. ESMS:

(M), 307.2..."H NVR was consi.stent wjth product. The_ am ne from above
(0. 70 g *FTRDBIF 6 BERBPASSarrTRe 10 Exarples 1 and 2.

Yield: 450 mg, 4%; MS (IS): 354 {MH]*.

3—(4~Biphenyl)~4-ethylaminomethy1~2—thia—l—azaspiro
[4.5]dec-3-ene 2,2-dioxide, shown'below, was prepared
10 according to the methods described in Example 1. Yield: 180
mg, 37%; MS (IS): 397 [MH]™*.

The title compound was prepared and deprotected
according to the methods described in_Example 1.

15 Yield: 133 mg, 52%; MS (IS): 659 [MH]*.




HO Chiral NUOOL p 9 (0.87 g, 2.29 mmol), 1-hydroxybenzotri aiole
hydrate (0.31 g, 2.29 mmmol), and 1, 3-dicycl ohexyl -carbodi{zag@ 200547 9,
2.29 mol) in tetrahydrofuran (30 nL) and the m xture stirred overnight
at anbi emboy/eger ature. The-reaction was then 15 conceppfatQa;agd the
residue taken up in ethyl acetate and filtered. The filtrate was
concentrated and this residue chromatographed over silica

(chl orof orm nmet hanol ) which allowed for isolation of the desired product
1.40 g (912 %9 as an off white f oam ™ B8VE: (Mt1)" 669.4. 1H NVR was 20
consistent wth product. Anal. Calcd. for C35H48N40;S: 62.85; H, 7.23; N,
8.38. 12 April 2005 WD 02/32888 PCT/US01127756 -135 Found: C, 62.58; H,
7.23;.N, 8.67. The BOC protected derivative fromabove (0.80 g, 1.20  mmol)
was added to a solution of acetic acid saturated with HClL gas (10 nL). The
m xture was stirred for 4 hours EKAMPBE)rﬂlerrperature after which tine the
ot 1ol Ut lngs ChhE
fromrtolu L

filtered, g@dpﬂoned a@ndwﬂ (34¥b{bﬂbﬁﬁp%kn9ﬂ) r2,2- leXO 2- thla 1=

5 azaspiro[4.5ldec-3-ene-4-ylmethyl) -N-ethylamide
trifluorcacetate
HG  cn,
o .
NH, o)

. NH F
-0 CH, OR
1 e
07 N £

The title compound, shown above, was prepared as
follows. | | '

10 : 3—(2—Bromopheny1)—4~methyl—2?thia—1—azaspiro [4.5}-dec—
3-ene 2,2-dioxide, . shown below, was prepared from 2-
bromobenzylchloride and l-ethynyl-1-cyclohexylamine
acco?ding to the'methqu described in‘Examples 1 and 2. The
cyclization was performed in the presenée of 1 eq. of 3,4-

15.:dimethoxybenzylbromide.' The dimethoxybenzyl residue waé |
cleaved‘by stirring overnight with 2 eq. DDQ (2,3-dichloro-
S'6—dicyano—1 4-benzoquinone} ih CH,Cl,/H,0 20:1. The
mixture was filtered, the flltrate evaporated and purlfled
on a silica column (toluene}. )

20




10 the HO salt as an off white solid. 1H NVR was consistent wth product.
ESMS: (M+1)* 569.4, 570.5.Anal. Calcd. for C30H41NAOS5SCL:12Z0prB206848; H,
6.83; N, 9.26. Found: C, 59.26; H, 6.85; N, 9.25. 15 WO 02/ 32888 The am ne
from above (0.30 g, 0.98 nmol) was conbined with 0- -"O Chiral 5 (0.37 g,

0. 98 nmelgy2/3issaydr oxy- benzotri azol e hydrate (0. 13 g &Tﬂ?soﬁ“gk& and

1. 3-di cycl ohexyl -carbodiimde (0.20 8,- 0.98 mol) in tetrahydrofuran (20
m.) and the m xture stirred over the weekend at anbient tenperature. The
reacti on was then concentrated and ih? residue taken up in 10 ethyl acetate
and filtered. The filtrate was coniéhtrated and this residue
chromat ogr aphed over silica (chloroform nethanol) which all owed for
isolation of the desired product 0.12 g (65 0). 'H NVMR was consistent with
productRe%§y§taim@ggtl 7, ive f.rom above
(0.12 g, 0.18 _mmol) ﬁgg:%&ﬁ%3§¥%ﬂgﬂ§g%§t?ohﬁg%ﬁ%%gﬁ?% € 8G°d 8 t urated with
HC1 gas CPE‘P@‘-‘F*Q) Tirldn x4 e gpad 56t MSedISbr 350IMEE *at room t enper at ure
after which time the m xture was 20 concentrated in vacuo. The residue was
concentrated twice 12 April 2005 WO 888 PCT/ US/ | 1/ 27756

3- (2-Bromophenyl) -4 -ethylaminomethyl - 2I—thia'-1—
5 azaspiro(4.5}dec-3-ene 2,2-dioxide was prepared according to
the methods described in Example 1. Yield: 870 gy, 79%; MS
(IS): 399 ([MH]*. |

‘The title compoundlwas pPrepared aécq;ding to the method
10 described in Example 1. Yield: 620 mg, 80%; MS (IS): 663
[MH]*; m.p. 145-150°C, | - |




-137 fromtol uene and the resultlng Ilght solid was slurrled in diethyl

ether, filtered, and dried to net 0.07 g (67 % of the. HAZ AilR20G% a tan
solid. 1H NMR was consistent with product ESMS: (M+1l)' 567.5, 568.5.

Anal . CaMQU¥8B88S C31HAINAOAS. 2. 5HCL: C, 56.59; H, 6. 82;pcijusBybdse Found C
' 56.76; H, 6.63; N, 9.65. Exanple 42 :

2- Am no- N- ( 2- benzyl oxy-1-{[3-(4-chl oro-phenyl)-2 2-di oxo 10

2l . 6-thia-1-aza-spiro[4.4]non- 3-en-4-yl methyl]-ethyl- N

car banoyl ) - et hyl ) - 2- et hyl - pr opi onam-d€ "hydrochloride H Cl 15 The title
conpound, -as shown above, was prepared as follows: The am no-ester

hydrochl oride (2.50 g, 14.0 mmol) (as previously described)-was conbi ned
with triethylamne (9.0 ni, 64.7 mol), and 4-di nethyl am nopyridine (cat.
50 ng), in dichioronethane (75 nL) at roomtenperature. Then 4-chloro C 20
a-tol uene-sul fonyl chloride (as prEnAmHBEyadescrlbed)(S 00 g, 13.4 mmol)
was added'a?ﬂ t he JE re stlrrid 138 overnlght at room :
t enper at uke-—¥atet—ws ' : pheny AR adj ust ed
to 2.5 with aquepssd wwmbiuﬂuuﬁambpyamil)Ibegnuﬁbgbezmeﬁlghfn extracted with

dlchloronethane and the conblned extracts WBr € dri ed OVer
azaspirol4.5jdec-3-ene-4-ylmethyl) -N-ethylamide

=&d -v- Y6 .'..'.,.'.

trifluorcacetate
HC CH:,
's)
NH, o)
OH
F
F

The title compound was‘prepared'froﬁ 3- (2-bromo-
- 10 phenyl) -4-ethylaminomethyl-2-thia-1-azaspiro([4.51dec-3-ene
2,2-dioxide and 2f(R)—2-(2—(N—tert—butoxycarbonyl-émino)—2—
methyl -propionylamino) -5-phenylpentanoic acid and |
deprotected according to the methods,déécribed.in Example i.
 Yield: 615 mg, 80%; MS (IS): 661 [MH]*; m.p. 1‘35-:14-o='c.
15



5 sodium sul fate and concentrated in vacuo. The resulting residue was

chr omat ogr aphed over silica (chlorofornm nmethanol) to gi vd2Amd2005 45 % of

the desired product as a light yellow solid. 1H NVR was consistent wth
product. ESMs: (M 1)- 330..1; 331.2. Anal. Calcd. for 10 Ci1,4Hy8NO4ASC : C,

50. 68; NVOB2/amss N, 4.22. Found: C, 50.14; H, 5.50; N 4dluso27R€ ester .

fromabove (1.90 g, 5.74 mmol) was conbined wth 2 N agqueous sodi um

hydr oxi de (40 L), tetrahydrofuran 15 (5 nL), and ethanol (5 nL) and the

m xture stirred at room tenperature until hydrolysis was conpl ete. Aqueous
hydrochloric acid (5 N) was added umt13-the aqueous mixture reached pH 2.0

and t he aqueous phase was then extracted with ethyl acetate. The conbi ned

extracts were dried over sodium 20 sulfate and the solution concentrated

in vacuo. The resulting solid was triturated in diethyl ether, filtered

and dried to give 1.75 g (97 % of the desired acid as a white solid. 1H
‘NMR was consistent with product. ekgMBrLE §b#1)+ 316.0, 317.1. 25 12 Apri

2005 V[{Q?bé?%? %gg Anal Cal cd. for CL3HI6NO4ASCl: C, 49.13; H, Found: C,
49.16: = rmeth1Pr0P10nY1am1no) -3-phenylmethoxy-

proplonlc ac1d N- (3 (4~cyano-phenyl) -2,2-dioxo-2-thia-~1-

5 azaspiro[4-5]dec-3—ene~4—y1methyl)—N-ethylamide
trifluorcacetate

OH

The tltle compound, as shown above, was prepared as
10 follows.




HN S O \O PCT/US01/ 27756 5.08; N, 4.41. The acid from above (2.90 g, 9.2
mml ) was dissolved in 5 anhydrous di met hoxyet hane (75 miR Amili200fe mi xture
cooled to -60C (dry ice/acetone bath) under nitrogen. Then nmethyl |ithium
(32.7 mMWOPLZ2E i n et hyl ether) was added via syringe &a#ushewssul ting

m xture stirred for 4.5 hours while slowly warm ng to near 0C. The ‘
reaction was then -10 quenched into a stirred m xture of ice/1N agueous
hydrochl ori ¢ acid and t he aqueous niiag[e extracted with ethyl acetate. The
conbi ned extracts were concentrated an the resulting residue '

chr omat ogr aphed over silica (chloroform nethanol) which allowed for
isolation of 2.30 g 15 (79 %9 of the desired ketone as a white solid. 1H
NVMR was consistent with product. ESMS: (Mtl)'316.1. Anal. Cal cd. .
for.Cl4HIgNG3SC : C, 53.24; H, 5.74; N, 4.43. Found: C, 52.50; H, 5.48; N,
4.29. d 20 Thelkeh@meRREd Jg;4 -Reshvim@-Fhias idagsspied (4. 5] dec-

di met hyl {9 } de. : ‘ [ hydr | 60-% ,0.70 g, 17.4

mol ) mai %ﬁ%g%ggﬁgﬂ%ﬁgk%bsu f%ggﬂﬁ$§¢u3§b ﬁggbggeétgfﬁ C?bvernight.. The
sol vent sEanebeneylaithed de andduetinythyike -ceslibhergl ragigee t aken up.in

dil utge agélc?gnyc?in]gz t'%ortlﬂe Zré)eQ:%ods described in Examples 1 and 2.
Yield: 1.74 g, 44%; MS (IS): 303 [MH]®.

3-(4 -Cyanophenyl) -4-ethylaminomethyl-2~thia-1-
azaspiroi4.5] dec-3-ene 2,2 -dioxide, shown below, was
10 prepared according to the methods described in Example 1., ™"

Yield: 330 mg, 19%; MS (IS): 346 [MH]".

o The title compound was prepa.red‘ and deprotected
- according to the methods described in Example '1_.“_
15 Yield: 109 mg, 47%; MS (IS): 609 [MH]*. |




WO 02/ 32888 PCT/ USO /27756 -140 hydrochloric acid. The aqueous m xture was
extracted with ethyl acetate and the conbi ned extracts wetXAmidacesnt r at ed
to leave a residue. This residue was chromat ographed over silica
-(chloroforninethanol) which allowed for isolation of 5 the desired product
2.00 g (W9HF3288 4 white solid. ESMS: (Mrl)' 298.4. 1H MMRUSWATEONSI St ent
with product. Anal. Calcd. for Cl4HI6NORSCl: C, 56.46; H, 5.41; N, 4.70.
Found: .C, 56.17; H, 5.32; N, 4.69. C 10 The product from above (1.80 g,
6.1 mmol) was slurried in carbon te# gchlorlde (50 nmL) and
N- bronmosuccinimde (1.62 g, 9.1.nmo % and
2,2'-azobis(2-nmethyl)-propionitrile (0.05 g, cat.) were added. This
m xture was heated at reflex for 4 hours after which tinme the reaction was
* cooled 15 to anbient tenperature and diluted with dichloronethane. The
organic m xture was washed with water (2 x 40 nL) and dried over sodium
sul fate. Concentration left a rediXdMPLEhBEh was taken up in ethanol (40 nli)

;F:Iowgdtgy(ﬁhez quhhaﬂg Qfmgeggiggi EEO@E 4.0 nLa ang ggls nlﬁéﬁre 20

concent r @repigndct heideNi dBe (¢hcanpimgriaed 19\ver, 2 -ilbkea2-thia-1-
‘ (chlq;oforninethanol ! allomed ﬂor ysolatlon of T db g—(lr % of the

desi red produc :

trifluorocacetate

The title compound was prepared by coupling 3-(4-

10 cyanophenyl)-4-ethy1aminomethy1~2—thia—1¥aééspiro‘[4.5] dec-
3-ene 2,2-dioxide with 2—(R)—24(2-(N—ter%—butoxy—carbonyl-
amineo) -2-methyl -propionylamino) -— 3-(phcnylmethoxy)propanoic deid
‘according to the method described in Example 1 and
sUbsequent treatment with trifluorocacetic acid in

15 dlchloromethane {(1:1) as described in Example 1. The

| product was purified by chromatography on silica gel
(CHﬁﬂa/acetone 95:5) and by HPLC {ODs, acetonitrile/ water-
,_gradlent) Yield: 3.9 mg, 1.7%; S (IS): 627 [MH]*.




ESVMS: (M+1l)' 341.1,-343.0. The amine from above (0.35 g, 1.03 mml) was
conbined with Chiral 5 OHO O (0.39 g, 1.03 mmol), 1-hydrobdAein2605i azol e
hydrate (0.14, 1.03 mmol), and 1, 3-dicycl ohexyl -carbodiimde (0.21 g, 1.03
mvol ) i W@8¥iZB#ydrof uran (25 nL) and the mixture stirredruanerss ght at

anbi ent tenperature. The reaction was then 10 concentrated and the residue
taken up in ethyl acetate and filtered. The filtrate was concentrated and
this residue chromatographed over él jlica (chloroform nethanol) which

all owed for isolation of the desired product 0.21 g (29 U. ESMS: (M)’
703.5. 1H NVMR was consistent with product. 15 CI The BOC protected
derivative fromabove, (0.20 9, 0.28 mol)was added to a sol ution of
acetic acid saturated with WO 02/32888 PCT/USQ /27756 -142 HCl gas (5 nml)
The mixture was stirred for 3 hours at room tenperature after which tine
the nixture was concentrated in BEX@¥Rid? 3the residue was concentrated twice
from tol gepgiapdy- ‘ﬁebé‘~' 3l g Lethyl . ether,

5 filteré&d, and dried ) 0 e ASYE "t an sol i d.
1H NMR mﬁi_gdnBY@rQﬁnwaﬁ#u$mthhaznl Esym meth@l) eem&aéhaﬂﬁaﬁo§1ﬁnal Cal cd.
for g30H40I\I4ClSSC1ghyﬁ '

-2-methyl-propionamide hydrochloride.

HCI

The title compound, as shown above, was prepared as
follows. B : ‘ - RS
To a solution of methyl:n-amylethynylcarbinyl amine,
-0 4.0 g (48.0 mmol, as described in JACS, 75, 1653 (1954)) in
120 mL of dichloromethane at 0°C was added 8.0 mL (52.8
mmol) of 1,8-diazabicyclo(5.4. 0)undec-7-ene. After stlrrlng
for 10 min, 9.2 g (48.0 mmol) of alpha-toluenesulfonyl
chioride was added. The reaction mixture was stirred for 2
15 . h at_0°C and was concentrated to drynese and~parti£ioned
between ethyl acetate and water. The mixture was acidified |
to pH = 2.0 with 1 N HCl and extracted with ethyl acetate.
. The comblned _organics were washed w1th brlne, drled over
' sodlum sulfate, filtered and concentrated to dryness to
20 yield 9.32 g (80%) of the. desired product, shown below, as a
clear oil which solidifies. upon standihg. !H-NMR is-

consistent wlth structure; M5 (ion spray) 236 (M-1); Anal.




56.33; H 6.30; N, 8.76. Found: C, 5355 H 6.03; N, 8.85. 10 15 20
Exanpl e 43 2-(R)-2-(2-Am no-2-nethyl pro ionyl ani no) - 3- heldAprid2AB%y

propi onic acid N-ethyl-N(3-(4-nethoxyphenyl)-2-oxb-1-

azaspiro[ 4.5]dec-3-ene-4-ylnmethyl )am de trifluoroacetate C The title
conpound¥O 82328%own above, was prepared as follows. 4-pdatxypkenyl acetic
acid (739 ng, 4.44 mol) was dissolved in THE (18 nL), triethylamne (0.9
m.) and tetranethyl benzotriazolyl urea (1.42 g, 4.42 mmol) were added.
After stirring for 10 min, 1-ethynyl4h~cyclo 12 Aprl1l 2005 WO 02/ 32888
PCT/ US01/ 27756 -143 hexylam ne (300 I, 2.22 mvol) was added and the

m xture was stirred for 90 min at roomtenperature, diluted with CH2Cl2
and washed with water, diluted HO and saturated NaHCO3. The organic |ayer

was dri ed:a(ll‘dafzsc%)r amlmcaaor al edo. The HS PrPAURt, Wwasol echygid Id zed from

EtO-ltoy 81 of white solid N (1- ethynylcyclo hexyl - 4-
nmet hoxypheny ac a%?aé Igho‘?mrp%'el ow. Ms (I S) 272 [MH'. H3C O _
o
S
/AN
O o

To a sclution of-N~(1,1-dimethyl-prop—2—ynyl)—C-phenyl-
5 methanesulfonamide, 1. 6 g (4.2 mmol) in 15 mL of ethylene
glycol was added 0.1 g of mercury oxide (vellow}, 1 mL of
water and 5 drops concentrated sulfuric acid. The mixture
was heated at 170 °C for 1 h then was cooled to ambient |
‘temperature, poured into water and extracted with ethyl
10 acetate. The_combined organics were washed with brine,
dried over sodium sulfate, filtered and concentrated to
drynessf The resulting residue Was,chfomatographed on
silica gel using 5% methanol/chloroform as eluant to yield
0.9 g (84%) of the desired product, shown below, as a white
15 solid. IH-NMR is consistent with structure; MS (ion spray)
256.2 {M+1); Anal. Calc’d for C12H;sNO38°0.3H,0: C, 55.28; H,
6.80- N, 5.37. PFound: C, 55.20; H, 6. 5-32u N 5. 55
. N-(1,1-dimethy] -2- -oxo- -propyl) C-phenyl—

i methanesulfonamlde

20
To a solution of N-(1,1- dlmethyl 2-oxo—propy1) -C-
: phenyl methanesulfonamlde 6.72 g (26.0 mmol) in 100 mi of
dimethylformamide was added 2.2 g (54.6 mmol)} of sodlum '
hydrlde The reaction mlxture was heated at 90 °C for 24 H,

25 then cooled to ambient temperature and Concentrated to




according to the- nethod described- in Pestic. Sci. 1993, 12®pril 208 192.
~Yield: 477 ng, 920; MS (1S): 290 N\W H3 0 0 15 )
N- (1- Acet'y1"¢yEr1dhexyl ) - 4- met hoxyphenyl acet am de (460 npPCL/US&IITABI ) was
di ssolved in acetonitrile (60 ni) and dichloronethane (10 nl) under argon
and NaH (60-% 2.4 eq.) was added in portions. The m xture was stirred
overnight at 20 roomtenperature, wajgg_was added and the saolvent
" evaporated. The residue was dissolved i n dichloronmethane, washed with
water and'the organic layer was dried (Na2SO4) and concentrated. 12 Apri
2005 WO (12/32888 PCT/US01/ 27756 -144 Recrystallization from EtCOH yi el ded

the proddeinés887 Nbhe %2esiafueidet psdti€ioned between ethyl acetate '
3-(4-nethoxy8henyl)-4-nethyL-L-azasp|ro [4.5] dec-3-ene-2-one, shown bel ow.
MB (1S): 2BFPNH andue 0B iH f3edi tePHoxy Bheny i Fhaln¥t BGL.  The e
-|-azaspmgggﬂr§LﬁggE%agggngﬁpqgt@g%gﬁ?g,agezgtgvnl%hgngogbb£§$DSUCCLn|m
(1 eg.) were stirred in 20 nL CCL th a catalytic ampun
organics were washed with brine, dried over sodium sulfate,
5 filtered and concentrated to dryness. The residue was
chromatographed on silica using chloroform as eluant to
yield 5.0 g (81%) of the desired product, shown below, as a
tan solid. *H-NMR is consistent with structure; MS (ion
spray) 238.0 (M+1); Anal. Calc’d for C12H;sNO,8°0.03CHC1,: C,
16 59.98; H, 6.29; N, 5.81. Found: C, 60.13; H, 6.36; N, ‘5.72.
3,3,4-trimethyl-5-phenyl-2,3~dihydro-isothiazole 1,1-

dioxide.

" To a solutidn of 3,3,4—trimethy1;5-pheny1~2,34dihydro-
15 isothiazole i,l—dioxide, 1.3 g (5.5 mﬁol) in 130 mL of
carbon tetrachloride was added 1.46 g (8.25 mmol) of N-
brombsuccinimide and 6.1 g of 2,2'*azobis(2—methy;;
. propionitrile). The mixture was heated to reflux for 4 h
then cooled to ambient temperature. Chloroform was added
20 and the solution was washed with water; washed with brine, -
dried over sodium sulfate,,filtered and coﬁcenﬁ;ated to
dryness. To a solution of the‘résidue'in 60 mL of absolute
ethanol was added 3.6 mL (55.0 mmol) of ethylamine -(70%
Asolution inlwater).r The reaction mixture was stirred 24 h
.25  at ambienﬁ temperature then concentrated to dryness. The
regidue was purified.by chrométography on silica gél with

" methanol/chloroform as eluant to vield 0.59 g (38%) of the




benzoyl peroxide for 3 h at 85C. After cooling to room terrperature the

m xture was diluted with CH2C12, washed with 10 water, driedARiNgd%4) and
evaporated. Recrystallization from ethanol yielded the product (250 ny, 97
% as white solid 4- h

br ononetwiglo2/Rsgs4- met hoxy- phenyl ) - 1- azaspi r o[ 4. 5] dec- 3- ., shown
below. NS (1S) : 350 [MH] *. 15 NH RefSn e

4=Br onomet hyl - 3- (4- net hoxyphenyl ) - 1-azaspiro [4.5] dec- 3-eng-2-one (250
ng, 0.71 nol) was dissolved in ethanol (15 ni) and ethyl amne (70 %
solution in water, 2 nL), the m xtud3was stirred overnight at room

t enperature and 20 concentrated. The residue was dissolved in CH2C12,
washed 12 April 2005 WD 112/32888 PCT/US01/ 27756 -145 with water and

extracte | Cl _, Afte ddition of NaOH and extraction with
CH2C12 tﬁeg%ér%iag)r%dlug?érs&ﬁgndﬁ?g  (FBFSOA aHd evg%omﬁ%eicﬁto yield 0.22 g
(98% of domdistemti markt Byi:uat(xﬁem@oxwh@pﬂaéqlgzﬁagpi(ﬁgy 5] dec-3-. 5

ene- 2-one, shown below, as a solid. M5 (I-S) 15 [ MH| H3C 0 2
2- (R) - 2- (2- (N& értilmt:bxi/chr bodidxeen rahehyieth Bl-dihydro- 1H-1y5-

isothiazol-4- ylmethyl)—ethyl~am1ne.

To a solution of (3,3-8imethyl-1,1-dioxo-5-phenyl-2,3-
dihyd:o—lH—1ys-isothiazol~4—y1methyl)-ethyl~amine, 0.3 g
(0.79 mmol) in 8 mL of tetrahydrofuran was added 0.22 g
(0.79 mmol) of 2-(R)-2-(2-(N- tertbutoxydarbonylamino)-2~methylpr0pionylamino) 3-

. 10 :(phenylmethoxy)propanoic acid, 0.12¢g (0.87 mmol) of 1-hydroxybenzotriazole hydrate and 0.18g
(O 87 mmol}) of 1,3- dlcyclohexyl carbodumlde Aﬂer stirring 24 h, the
reactlon mlxture was concentrated to dryness. ' The residue
was slurrled in ethyl acetate and water was added. The
mixture was -extracted with ethyl acetate. The comblhed
15:_organlcs were washed with brine, dried over sodlum sulfate,

' filtered and concentrated to dryness. The residue was
chromatographed on silica gel using 3% methanolflchloroform A
as eluant to yield 0.36 g (72%) of the desired product,

- shown below, as a tan foam.‘ H-NMR ‘is consisteﬁg with
20 structure; MS (ion spray) 641.3 (M-1); Anal. Calc’d for

- CaMyMi0;S: C; 61.66; H, 7.21; N, 8.72. Found: C, 61.38; H,
7.17; N, 8, 89.

(1- {2-benzyloxy-1-[(3, 3-d1methy1 1,1-dioxo-5- -phenyl-

.‘_,2,3—d;hydro-1H.1y -isothiazol- 4—ylmethy1)—ethyl—carbamoyil-



pr opi onyl am no) - 3- phenyl nmet hoxypropi oni ¢ acid N-ethyl-N-(3 10
(4- et hoxyphenyl ) - 2- oxo-i - azaspi r o[ 4. 5] dec- 3- ene- 4- yl met i Agiriodes was
pr epared accordi ng to the nethods described in Exanple 1. Yi eI d: 127 ny,
60% M5 (W&hisedy [MH'. H3C, O 15 The title conpound wass@nRpsAs accordi ng
to the nethods descrlbed in Exanple 1. Yield: 87ng,80% Ms (IS): 599 .
[MNal +, 577 [MH'; mp. 132C. WO 02/32888 . , PCT/US01/27756 Exanple 44
2-(R) - 2- (2- Am no- 2- et hyl pr opi onyl ani no) - 3- phenyl nmet hoxy propl onic acid
N-ethyl -N- (3- (4-nethoxyphenyl) -1=h&fhyl-2 5
oxo- | -azaspl ro[ 4. 5] dec- 3-ene-4- | net hyl)am de hydrochl oride H3C O The title
conpound,' shown above, was prepared as follows:

N-(1-Ace aggmél i acetam de fr 10) (1.66.q,
6. 10 mm%%lﬂl\%vagg I SS :Lv}efi'L rl‘@tri!&iet on h g ne’(L ltgrgae%wgﬁonet hane' (30
m.) undeestergon, NaH (60% 2.4 eq.) and |odorret hane (1.3 eq.) were added
in portions. The mixture was stirred overnight at 15 roomtenperature,

water was added and the sol vent evapgy at ey. The resi/due was dissolved in
di chl oronet hane, washe Y ezgaa er was dried
(Na2SO4) and concent 8 PCT/US111 /2 7 7 56

A solution of 0. 3 g (0.47 mmol) of (1-{2-benzyloxy-1-

5 [(3 3-dimethyl-1,1-dioxo-5- -phenyl-2,3- dlhydro 1IH-1y°-
isothiazol-4-ylmethyl) ~ethyl-carbamoyl] ~ethylcarbamoyl}-1-
methyl -ethyl) -carbamic acid tert-butyl ester in 10 mL of
acetic acid saturated with HCl gas was stirred at ambient ... . . ... ..
temperature for 4 h, then concentrated to-dryness. The

- 10 residue was dissolved in toluene and concentrated to dryness
three times to azeotrope off the acetic acid. The residue '
wes_slurried in ether and filtered to yield 0.2 g (69%) of |
the desired product as a white solid. H-NMR is consistent

, with.structure; MS (ién spréy) 543.3 (M+1);‘Anal. Célc'd for

15 . C23H33N4055'1_.4HC1: C, 56.64; H, 6.69; N,‘9.44.‘ .F’odnd.i c,
56.40; H, 6.74; N, 9.36. |




-147 Recrystallization from EtOH yi el ded 3-(4-net hoxyphenyl)-1, 4-

.dinmethyl -1-azaspiro[ 4. 5] dec- 3-ene-2-one (1. 08 g, 620), Sh@MﬂﬁﬂzB@éomﬂ as a
‘white solid. MBS (1S): 286 [MH H3C-O 5 3-

(4- Met hoxyphenyl ) -1, 4-di met hyl - | - azaspi r o[ 4. 5] dec- 3- ene- 2- one (881 ny,

3. 09 MV ozpRss\- brormsucc‘i nimde (1.2 eq.) were stirrgd, é?, gL CCl4
with a catalytic anount of benzoyl peroxide for 3 h at 85C ter cooling
"to room tenperature the mxture was diluted with CH2C12, washed with 10
wat er, dried(Na2SO4) and evaporated. The 4-brononet hyl -3 “

(4- rret hoxyphenyl ) - 1- met hyl - | -azaspi#dL(4. 5] dec-3-ene-2-one thus obtained
was di ssolved in ethanol (100 M), CH2C12 (20 nlL), and ethylam ne (70 %
solution in water, 2 nL), the mxture was stirred overni ght at room
tenperature and 15 concentrated. The residue was dissolved in. CH2C12, .
washed wth water and extracted with 0.5 MHCL. 12 April 2005 WD 02/ 32888
PCT/ USQO / 27756 -148 After additi exaebrMaghl and extraction with CH2Cl2 t he

organi c Layer mas drled ( .2scn) and evaporated to yield 646 ng (64% of
4- et hyl afi+6 A il ATing) -5-phenyl -pentanoic_acid

met hyl -i -azagpi £0 ‘é one product, _s own bel ow, 5 as a solid.
MS (IS): 329% éfm iil %ﬁ\%cL@?pB_ @i-éégﬂaiﬁgﬂﬁgyigLEbnyl ar uj no)

-2- ﬁethylprogsonhhanmheq the¢ﬁyﬂmHdﬂﬁynn@maﬂéph?ﬁk6cﬁ§b§1&5?thyI

e

HCI

To a solution of (3,3~diméthfl-1,1—dioxo-5—phenyl—2,3—
'dihydro-lH—lf—isothiazol—4~ylmethy1)—ethyl-amine, 0.55 g
0 (2.0 mmol) as described in Example 37-in 10 mlL of
tetrahydrofuran was combined with 0.74 g- (2 0 mmol) of 2- (2—
tert- Butoxycarbonylamlno 2~methy1-proplonylam1no) S-phenylu
' pentanoic acid, 0.46 g (2.2 mmol) of i, 3- i
l-d;cyqlohexylcarbodllmlde. After stirring 24 h, the reaction
15 mixture was concentrated to dryness. The residue was
slurried in ethyl acetate and water was added. The mixture -
was extracted with ethyl acetate. The combined organics
- were washed with brine, dried over godium suifagé,ufiltered"
- and concentrated to dryness. The residue was
20 'chromatographed on silica gel using 4% methanol/chloroform
as elu;nt to_yleld 1.05 g (82%) of the desired product,
shown below, as a tan foam. 1ﬁ~NMR is consistént with-

Btructure; MS (ion spray) 639.2'(M—1); Anal. Calc’d for




N-(3-(4- et hoxyphenyl)-l-rret hyl - 2- oxo- I-azaspl ro [4.5] dec 10
3-ene-4-yl net hyl ) am de, was prepared according to the met hotBAPd@86%i bed in

Exarrplel Yield: 1.209 g, 87% M (1S): 713 [Mal+, 691 [MH . CH30O CH3
CH3 O CH3V "M+ H3 H3C, 0 15 The title conpound was prepa«:edb(aaatﬁndl ng to
the nethods described in Exanple 7. Yield: 564 my, 51% M5 (1S): 613 .

[ MNa] +, 591 [MH7+; mp. 137C. 12 April 2005 WD 02/ 32888 PCT/ USO1/ 27756 - 149

Exanpl e 45 2-(R)-2-(2-Am no- 2- net hyI éopl onyl am no) - 3- phen _I net hoxy
propionic acid N (3-(4-net hoxyphenyl' oxo-1 5

azaspiro[ 4. 5] dec-3-’ene- 4-yl met hyl )am de trifluoroacetate The title
conpound, shown above,' was prepared as foll ows. 10 A sol ution of

4-bronorr§%I@mN(4 -§4- @etggoxyﬁhqpyl-,) sk Fragphuo[ 4 g egg %i r}ﬁ (from

Exanpl e 43) ard |dot assiump in DVF
(15m_)'751N892 ‘
(1-{1-[(3,3-dimethyl-1, 1~dioxo-5-phenyl-2,3-dihydro-1H-
1y*-isothiazol-4-ylmethyl) -ethyl-carbamoyl] -4 -phenyl -
5 butylcarbamoyl}-1-methyl-ethyl)-carbamic acid tert-butyl

ester.

A 301ution-of (1-{1—[{3,3~dimethyl-1,1+di0x0-5-pheny1¥'“”“*5”
2,3-dihydro-1H-1y°-isothiazol-4-ylmethyl) -ethyl-carbamoyl] -

10 4-phenyl-butylcarbamoyl}-1-methyl-ethyl) -carbamic acid tert--
butyl ester, 1.02 g (1.6 mmol) in 10 ml ofiacetic acid |
saturated with HC1 gas was stirred atzé@bient temperature -
for 4 h, then concentrated tordryness. Theé residue was

‘ dissolved in toluene and cqncentraﬁed t6 dryness three - times
15 to azeotrope off the acetic acid. The residue was slurried
in ether and filtered to yield 0.47 g (52%) of the title
product as a white solid. !H-NMR is consistent with _

. structure; MS (ion spray) 541. 5 (M+1), ‘Anal. Calc d for
7 CaoHoN.0,S"1 . 2HCT ; C 59. 59 H, 7.10; N, 92.59. Found: C,
2 59.93; H, 7.03; N, 9.23. o




was stirred at 80C for 17 h, after cooling to room tenperature diluted
W th CH2C12 and washed with water and 15 NaHCO3 solution.¥é%§@2 bé 2005 WO
02/ 32888 PCT/ USQOL/ 27756 -150 The organic |ayer was dried ( ? and
evaporated to yield 146 ng-(100% of 3-(4-methoxyphenyl) -4-(N
pht hal | W¢e)amkhy! - | - azaspi ro[ 4. 5] dec- 3- ene- 2- one, showRyudaghB¥w as a V\:hl te
solid. M5 (1S): 439 [MNa]', 417 [MH'. 5 H3C-O
3- (4- Met hoxyphenyl ) -4- (N-pht hal i m do) nethyl -1 azaspiro[ 4. 5] dec- 3- ene- 2-one
(146 ng, 0.35 nmmmol) and. ethylenediam ne (4.5 nL) were dissolved in dry
n-butanol (25 nl) and stirred overdfght at 90C. The mi xture was then 10
diluted with ethyl acetate, washed with Nad solution and water and
extracted with 0.5 MHCL. After addition of NaOH and extraction with ethyl
acetate the organic |ayer was dried (Na2SO4) and evaporated. to yield 86
ng (86% of 4- am nonethyl - 3-(4-met hoxyphenyl ) -1- azaspl ro[ 4. 5] dec- 3-ene- 2
15 one, shown bel ow, as a solid. EAMMKIES)3g 287 (N+ﬂ H3C- O
2-(R) - 2- - h ) .
pr opi ony i a 2328
PCT/ USO /[37?550hﬂc§éol’@iétwmﬁe@¥ﬂm3tﬁ?@ i ﬁzciiﬁ&td-@i %51%3 ene- 4- yl
nethyl)an1de SHown Derow, was prepar ed accordlng to The

17 ~isothiazol-4-ylmethyl] -ethyl-amide hydrochloride.

H
[::::I/fxgv,r:;[:N NH,
| 0 - HCO

To a solution of sodium (p-chloro-0O-toluene} sulfonic
acid sodium salt (prepared as.deséribed herein), 8.9 g (39:b.lam ........
mmol) in 20 mL of phosphorus oxychloride at 0°C, was added
10 11.6 g of phosphofus pentachloride. The reaction mixture
was_slowly warmed to ambient temperature, stirred 48 h-and
concentrated to dryness. .
To a solution of.methyl-n—amylethynjlcérbiﬁyl amine,
. 3.23 g (39.0 mmol, as described in JACS.,. 75, . 1653 :(1954j) in
15 50 mL of dichloromethane at 0°C was added 6.41 mL (42.9 )
mmol) of 1,8~diazabicyclo(5-4.0)unde¢}7éene, After stirring
for 10 min, 8.8 g (39.0 mmol)} of the above residue in 70 wl
- of dichloromethane was added. The reaction mixture was
stirred for 2 h at 0°C and was concentrated to dryness and
20 -partitioned between ethyl acetate and water. The mikture ‘
was acidified to pH = 2.0 w1th 1N HCl and was extracted
- with ethyl acetate. The comblned organlcs were washed with-

-brine, dried over sodium sulfate, f;ltered and concentrated




'mﬁéthodémdescffbed in Exainé io'YieId:797 ng, 50% NS (1S): 650 [MH . $

The title conpound was' prepared according to the nethods desyrl bess in
Exanple 1. Yield: 27 ng, 33% M (IS): 550 [MH'; mp. 122-128C (deconp.)
10 12 Aprilv«2086 WO 02/32888 PCT/ US01/ 27756 -152 5 Exanpleussziise _

2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl ami no) - 3- phen | met hoxy- propionic acid
N-(4-(4-chiorophen |)-2 2-diethyl-5-0x0-3 pyrrolin-3-ylnmethyl)-Nethylam de
trifluoroacetate H3 \ CH3 NH2 OH Cl,Jhe title conpound, shown above,_mas
prepared as follows 4-Chlorophenyl-N (1, 1-di et hyl - 2- oxopr opyl ) acet am de,
10 shown bel ow, was prepared from 4- chloropheny | acetic acid and

1, 1- di et hyl propar gyl ami ne accordi ng tolthe nmethods described in Exanple

43. Yielto @6phd@s. 5Sthe Neddi®)ing282siMie wa® Chrddatogtipr®Bver
silica gel using 5% methaodl/chloroform as eluant to yield
6.15 g (58%) of the desired product, shown below, as a white .
solid. H-NMR is consistent with structure; MS (ion spray)
5 270.3 (M-1); Anal. Calc'd for CpH;CINO,S: €, 53.04; H,
5.19; N, 5.15. Found: C, 52.54; H, 5.19; N, 4.93.‘
'C~(4—Chloro—pheny1)—N-(1,1—dimethy1-prop—2—ynyl)—

methanesul fonamide.,

Cl
T To a solution of C- (4-chloro-phenyl)-N- (1,1-dimethyl-
prop—24ynyl)-methanesulfogamide, 5.88 g (22;0 mmol) in 40 mlL
of ethylene glycol was added 0.3 g of mercury oxide
(yellow), 4 mlL of water and 6 drops concentrated suifuricq-‘u“«wﬁm
acid. The mixture was heated‘at 170 °C for 80 min then was
.15 cooled to ambient temperature, poured,into water and
extracted with ethyl acetate. The combined organics were
washed with brine, dried over sodium sulfate, filtered'and
conoentrated to dryness. The resultlng re51due was
chromatographed on silica gel using chloroform as eluant to
20  yield 4.31 g (68%) of the desired product, shown below, as a
tan solid. H-NMR is consistent with structure; MS (ion .
' spray)- 288.0 (M-1); Anal. Calc’d for’ CiHaCINOsS: C, 49.74;
H, 5.56; N, 4.83. Found: C, 49.59; H, 5.50; N, 4.73. C- {4~
..Chloro phenyl) -N-(1,1-dimethyl-2- oxo—propyl)~—

25 Amethanesulfonamlde




WO 02/32888 PCT/USO /27756 -153

3- (4-Chl orophenyl ) - 5, 5-di et hyl - 4- et hyl - 3-pyrrolin-2 one, 21&1!&@E$|OM/ was
prepared according to the methods described in Exanple 43 " 900 nm,
99% Ms (1S): 264 5 [M'. C

4- Br onp (4- chlorophenyl) 5.,5-di ethyl -3- pyrrolin-2-one, shown

* bel ow, \;\‘gén%ir e%ar ed according to the 10 net hods descri W&J"l’ﬁ‘f”ﬁ?&‘ﬁpl e 43
Yield: 480 ng, 99% M5 (I1S): 342 [MHJ~. 12 April 2005 WD 112/32888 ,
PCT/USO /27756 -154 5 H3 NH 2- (R -2- (2- : )

(N-tert-Butoxycarbonyl am no- 2- net hyi2s-

propi onyl am no) - 3- phenyl met hoxypr opi oni ¢ acid N-(4 (4 10 chl orophenyl) - 2;

2-di et hyl - 5- oxo- 3-pyrrolin-3-ylnethyl)-N ethylam de was prepared accordlng

to the nmethods described in, Exanple 1. Yield: 485 ng, 91% M5 (IS): 669
(MR'. HBC CH OcH3 d The title-conpound was (prepared according to the 15
nethods described in Exanple 1. Yield: 3 ng,|[69% M (IS) : 569 (N+ﬂ+

m. p 140- 145C. 3- (4-Chloro ~5g -5 - 4- et hyl am nonet hyl -

72\
0O 0O

Cl
To a solution of C-(4-Chloro-phenyl) -N- (1, 1-dimethyl-2-
oxo¥propy1)—methanesulfonamide, 4.2 g (15.0 mmol) in 60 mL
of dimethylformamide was added 1.3 g {(31.5 mmol) of sodium
5 hydride. The‘reaCtion mixture was heated at 90 °C for.24_H,
then cooled to ambient temperature and concentrated to |
dryness. The residue was partitioned between ethyl acetate
and water and was acidified to pH = 3.0 with 1 N HC1. The
mixture was extracted with ethyl acetate. The combined
10 organics were washed with brine, dried over sodium sulfate,.
filtered and concentrated to-dryness. The residue was
chromatographed over silica using chloroform as eluant to
yield 3.27 g (80%) of the desired product, shown below, as a
tan solid. IH-NMR is consistent with stricture; MS (ion
. 15 Spray) 270.3 (M- 1), Anal. Calc’‘d for CuﬂﬁAClNOoS C, 53.04;
H, 5. 19; N, 5.15. PFound: C, 52. 72; H, 5 118; N, 4.98. 5- (4—
Chloro-phenyl)}-3,3,4- trlmethyl -2,3- dlhydro 1soth1azole 1,1-

 dioxide.

Ci
20 . To a solution of 5« (4 Chloro phenyl) -3,3,4- tr1methy1«
2,3- dlhydro 1soth1azole 1,1- d10x1de, 1.5 g (5.5 mmol) in 150
- mL of carbon tetrachlorlde was added 1.5 g (8.25 mmol) of N-

bromosucc1n1m1de and 0.13 g of 2 2'-azobis(2- methyl—




pyrrolin-2-one, shomn be|OM/ was prepared accordlng to the nethods
described in Exanple 43. Yield: 325 ng, 76% M5 (1S5): 3072(A¥ 20062 Apri |
2005 WD 02/ 32888 PCT/USQ /27756 -155 Exanple 47

2- (R) - 2-Wa- ¥ Re- 2- met hyl propi onyl am no) - 3- henyl net hox iQnic acid
N (3-(4- gﬁlugﬂr}%sgﬁenoxy) 2-0x0-| -azaspiro [4.5] 5 beRfuShi s

dec- 3-ene-4-yl nethyl ) -N-ethyl anide trifluoroacetate H3C CH3 NH2 OH O The
title conpound, shown above, was prepared as foll ows.

4- Br ononet hyl - 3- (4- chl or ophenoxy) - 1- a2&@épiro [4.5] dec- 10 3-ene-2-one,
shown bel ow, was prepared from 4- chi orophenoxyacetic acid and

1-ethynyr#l-cyclohexylanine according to the nethods described in Exanple
43. Yield:. 0O, 419% MsS (1S):; 300 [MH'. C 15 12 April 2005 WO
112/32888Prﬁggo |/27 mlxture was heated to reflux for 4 h

3- (4- Chl ot peh e dad - tdt AR N BRI athin@Z aS P @ rbE ot was added

and the solution was waShed with water, washed with brine,
~dried over sodium sulfate, filtered and concentrated to

5 dryness. To a solution of the residue in 75 mL of absolute
ethanol was added 3.6 mL kSS.O mmol) of ethylamine (70%
solution in water). The reaction mixture was stirred 24 h-
at ambient temperature then concentrated to dryness. The
residue was purified by chromatography on silica gel with

10 nethanol/chloroform as eluant to yield 0.21 g {(12%) of the
de51red product, shown below, as a tan oil. H-NMR is
"consistent with structure; MS_(ion spray) 313.0 (M-1); Anal.
Calc’d for Cp4H;5CIN,0,8°0.1CHCl;: C, 51.83; H, 5.89; N, 8.57.
Found: C, 51.58; H, 6.38; N, 8.04.

15 '[Sf{ﬂ—Chloro-phenyl)—3,3~diméthyl-l,1—diox0—2,3-

dihydro—1H-If~isothiazol—4fylmethyll~ethy1—amine.

Cl .
To a solution of {Sf{4—chloro—pheny1)-3,3—dimethy1—1,i-
dioxo-2, 3—dihydro—1H~lys—isothiazol.4—ylﬁethy1]'ethyl ~amine,
_20 0.2 g {0.63 mmol)} in 10 ml of tetrahydrofuran was added 0.24
g {0.63 mmol) of 368979, 0.1 g (0.69 mmol) of 1~ .
hydroxybenzotriazole hydrate and 0.14 g (0.69 mmoi) of 1,3~
-dicyclohexylcarbodiimide. After stiiring 24 h, the reactioni
mixtUre‘was concentrated to,dryness; The residue was

25 slurried in ethyl“acetate:and,water was added. The mixtufe



dec- 3-ene- 2-one, shown bel ow, was prepared according to the met hods
described in Exanple 43. Yield: 200 ng, 25% MS 5 (IS ﬁf @ ;
The title conpound was prepared and deprotected accordlng oP nethods
described in Exanple 1. Yield: 242 ng, 57% MS (1S): 597 [MH'; mp. 118C.
10 12 9%,%8,? WO 02/ 32888 PCT/ US01/ 27756 -157 Exanple 48

2-(R) - Q\R,? m no- 2- met hyl pr opi onyl ani no) - 3 phenyl net ho%ﬂ!ﬁﬂf’bﬁ?ﬁ: acid-
N-(3-(3-chl oro-phen |)-2-o0xo0-1- 5 azaspiro[4.5]dec-3-ene-4-yl nmet hyl) - N—eth
| am de trifluoroacetate The title conpound, shown above, was prepared as
10 foll ows. 4-Brononethyl -3-(3-chl ord@#venyl ) - 1- azaspi ro[ 4. 5] dec- 3-

ene- 2-one, shown bel ow, was prepared from 3- - chl orophenyl acetic acid and
1-ethyny|cyc|ohexy|anine according to the nethods described in Exanpl e 43.
Yield: 15 850 , 65% (ISL 354 [MH'. 12 Apri| 2005 WD 02/ 32888

* PCT/ USO1/ %3 85¢ acted with ethyl acetate 'The combined organlcs

were washed with brine, dried over sodium sulfate, filtered
and concentrated to dryness. The residue was .
chromatographed on silica gel using 2% methanol/chloroform
5 as e}uant to yield 0.3 g (70%) of the desired product as a
tan foam. !H-NMR is consistent with structure; MS (ion
spray) 675.7 (M+1). [lr{l—{{5—(4—Chloro-phenyl)—3,37
‘dimethyl-1,1-dioxo-2,3-dihydro-1H-1y°-isothiazol-4-
- ylmethyl]—ethylecarbamoyl}—4—phenyl—butylcarbamoyl)-1-'
10 methyl-ethyl]-carbamic acid tert-butyl esterl

sasene
Speey

o | Cl
. A solution of 0.3 g {0.45 mmol) of‘{lf(l—{[S-(4—Chlore-

phenyl) -3, 3-dimethyl-1, 1-dioxo-2, 3-dihydro-1H-1y5-

isothiazol@ééylmethyll—ethyl~carbamoyl}~4—pheny1-

15 ‘butylcarbampyl)—1-methyl—ethy1]—carbamic acid tert-butyl
ester in 10 mL of acetic acid saturated with HCl gas was
stirred at ambient temperature for 4 h then concentrated to
dryness The residue was dlssolved in toluene and

~ concentrated to dryness three times to azeotrope off the

20 acetic a01d The re51due was slurried in ether and filtered

to yleld 0.24 1 (89°) of the title product as ‘a whlte solld
.1H-NMR is con51stent W1th structure, MS (ion: spray) 573.3




-158 3-(3-Chl orophenyl ) -4-et hyl am nonet hyl -1 -azaspiro [4.5]
dec- 3-ene-2-one was prepared according to the nethods deSCﬁg HQSExanple
43. 5 [MH'. Yield: 120 ng, 94% M (1S): 319 The title conpoun
prepared and deprotected according to t he net hods described in Exanple 1.
Yield: 9WORY328880 M5 (1S): 581 [MH'; mp. >90.C (dec8AHUSHITTIIE2 Apr| I
2005 WD 02132888 PCT/USO V27756 - 159 Exanpl e 49
2- (R) - 2- (2- Ami no- 2- met hyl pr opi onyl am no) - 3- phenyl nmet hoxy propi oni c aC|d
N- (13- (2-chi oro-phenyl)-2-oxo-1-azaspigga [4.51 S
dec-3-ene-4-ylnethyl)-N-ethylam de trifluoroacetate The title conmpound, as
shown above, was prepared as follows. 10
3- (2- Chl or ophenyl) - 4- et hyl am nomet hyl -1 - azaspi ro[ 4. 5] dec- 3- ene- 2- one,
shown bel(Bwl) walnal ep@ahﬂ’d rfiom Ca:-HIN.op8phemdlacet i 64ae8d BNd6. 46;
1- et hynyl.- I- | ohex m ordin therre ods described in Exarrple
43. Yi el 1%8 n&e % CR755(1I é% g g[#\}—bj 1% %Z April 2005 WD (12132888
PCT/USC&/27756

EXAMPLE 39B

5 2—Amino—N-(2—benzyloxy-1~i[5—(4—chloro—phenyl)+3,3-dimethy1—

1,1-dioxo-2,3-dihydro-1H-1A%-iscthiazol-4-ylmethyl] -ethyl -

carbamoyl }-ethyl) -2-methyl-propionamide hydrochloride

HCI

10 - The title compound was prepared as follows:

The intermediate, [5~(4-Chloro-phenyl)~3,3~dimethy1-
1,1;dioxo—2,3—dihydro-lH—1Rﬁ—isothiazdl?g;ylmethyl}fethyl—"
amine (0.55 g, 1.6 mmol), was combined with 1-hydroxy-

~  benzotriazole hydrate ( 0.22 g, 1.6 mmél);_l,j— i

15 dicyclohexylcarbodiimide (0.33 g, 1;6 mmol), and 3-
.benzyloxy-2- (2-tert-butoxycarbonylamino-2-methyl -
propionylamipq)—propionic acid ( O.Gi_g, 1.6 mmol) in
tetrahydrofﬁran and the resulting mixture stifreﬁfovernight
at room temperature. The mixture was concentrated and the

20 residge_was'taken up in eﬁhyl écetaté and the mixture
filtered. . Concentratlon of the filtrate and chromatography

of the re51due over 51llca (methanol/chloroform) allowed for




-160 5 The title conpound was prepared and deprotected according to the
met hods described in Exanple 1. Yield: 87 ng, 82% M5 (13p Aprbadof VHI' ;

m p. 132-137C. Exanple 50

2-(R) - 2-(2- Ami no- 2- net hyl propi onyl am no) - 3- phenyl met hoxy propionic acid

N (3- (4-wipl enyl ) -2-oxo-1-azas iro [4.51

de((: 3-ene- 4&?%%& hyl ) - N- et hyl am de hydrochl oride H3 ; d::%npﬁmiﬁ'ﬁThe title
conpound, as shown above, was prepared as follows. 12 April 2005 WO

02/ 32888 PCTI USO 127756 -161 -

3- (4- Chl orophenyl ) - 4-net hyl -1 - azaspr#8P4. 5] dec- 3-ene-2- one, shown bel ow,
was prepared from 4-chl orophenyl -acetic acid and 1-ethynyl cycl ohexyl am ne
accordi ng to the nethods 5 described in Exanple 43. Yield: 621 ng, 620; M

. (1S): 55 7

4- Bromorr% 'ég’(af ﬁrfg %h@@| )0% TEPEOBPPOY 4PBFAeRTRIUER 29 - B eO TS

pr epar edwhtc@rgkbngdt 0 mdeeamet hads ydegeyi bedy/-1 hAl -1 10 Exanpl e 43 Yi el d:
- 5527 mg;.45% M5 (1S): 356 [MH +. C NH

Sara NN

| NH
S/
N
ey\c,
Cl
5 The compound from above, [1-{2-benzyloxy-1-{[5-(4-

chloro-phenyl) -3, 3-dimethyl-1,1-dioxo-2, 3~-dihydro-1H-1A°-
isothiazol—4-y1methy1]-ethyl-carbambyl}~ethylcarbamoyl)—1-
methyl-ethyllfcérbamic'acid tert-butyl ester (1.00 g, 1.48
| mmol) was dissolved in dichloromethane (30. mL) and
- 10 trifluorcacetic acid added (5 mL) and the mixture stirred
for 2 hours at room temperature. The'mixtufe"was -
concentrated in vacuo and the residue't;éaﬁed with saturated
aqueous sodium bicarbonate followed by gxtraction with ethyl
acetate. The combined extracts were dried over sodium
15 sulfate. Concentration left a residue which was
chromatographed over silica (methanbl/chlorofdrm) to give
the amine. This amine was dissolved in minimal ethyl acetate
B and treated with excess ether/hydrochlorlc acid:
Concentration &nd drying netted 0.37 g (41%) of tﬁe desired
20 hydrochloride salt as a white solid. Andl. Calc’d fbr ,
C2gH3C1NgOsS'1.1HCl: C, 54.49; H,~6.22;' N, 9.38. Found: cC,
54'._17;"H, 6-.'16; N, 9.38. m.p.,107~113°-C. MS{ES):V tM-l-l)"'
579.4 m/z. | | |




1 12 April 2005 W/ 02/32888 PCT/USO /27756 -162

3- (4- Chl or ophenyl ) - 4- et hyl ami nonet hyl -1 -azaspiro [4.5] de2Apdge0D- one was
prepared according to the nmethods described in Exanple 43. Yield: 444 ny,
89% MS WwioSRs24349, - $ [MH. + 12 April 2005 WO 02/ 32888 feGhiddeSd4L 7756
-163-, 2-(R)-2-(2-(N-tert-Butoxycarbonyl am no)-2-net hyl -

pr opi onyl am no) - 3- phenyl - net hoxypropi onic acid N (3-(4
chIorophenyl)-2-oxo-1-azaspiro[4.5]dggj -ene-4-yl net hyl ) - N- -et hyl am de,
shown bel ow, was prepared according to the nethods described in Exanple 1.
Yield: 900 ng, 95% MS US): 703 [Mva] ~, 681 [IVH'. The title conpound was
prepared according to the 10 nethods described. in Exanple 7. Yield: 521
my, 64W M5 (1S): 581 [MH": mp. >128C (deconp.) 12 April 2005 WO

(12/ 32988 -164 PCT/US111/ 27756 Exanple 51

2- (R) - 2- (2- Ami no- 2- net hyl pr opi _ - @nghéayl net hoxy- propi onié aci d
yég33(gn2@§§&' Ll 2‘ IAR:NiL S opgl-2A°-thia-1-aza-

spiro[4.4]non-3-en-4-ylmethyl)-ethyl- carbamoyl] -ethyl}-2-

5 methyl -propionamide hydrochlorlde

and

2~(2~Amino-2-methyl-propionylamino)-5—phenyl-pentanoic acid

(2,2-dioxo~3~pheny172l6~thia—1-aza—spiro[4.4}non-3—en—4f

10 ‘ylmetgyl}-ethy}—amide_hydrochloride

The title compounds, as shown above, were prepared as

follows:
: o, . -
'0'\ .
- Hel o

15 - 1-Amino-1- -cyclopentane- carboxyllc acid (5 00 g, 38.8

mmol), was dlssolved in methanol (100 mL)} and then thlonyl
chloride (9.25 g, 77.7 mmol) was added dropw;se with



B The title conpound, as shown above, was prepared as foI I OWS.

4- Br ononet hyl - 3- (4- br onophenyl ) - 1- azaspi r o[ 4. 5] dec- 3- ene-Z ’%ﬂﬂé 0@510vm

bel ow, was prepared from 4- bronophenyl acetic acid and

1- et hynyl cycl ohexyl am ne according to the nmethods described in Exanple 43.
63% M5 (1S): 398 [MH] . 15 12 April 2005 WO 412/32888

Yi el d: ‘?gg 88

PCT/ US01) 277 165 3- ( 4- Br onophenyl ) - 4- et hyl ami nomet hXCTUSAYHEi o [ 4.-5]
dec- 3- ene- 2-one, shown bel ow, was prepared according to the nethods
described in Exanple 43. Yield: 145 ng, 99% M5 5 (IS) : 363 [MH'. Br The
title conpound was  prepared and deprpjected according to the nethods
described in Exanple 1. Yield: 89 ng, 78% M (1S): 626 [MH'; mp.
132-137C. 12 April 2005 WO (12/32888 PCT/US01/27756 -166 Exanple 52

2- (R)-2-(2- Ami no- 2- et hyl ropi onyl am no) - 3- henyl net hoxy propionic acid
N- et hyl - ﬂtggr§qgf|uﬁﬁbgﬁgﬂympn@.mxatgreSwas stirred overnight at

aZaSpir0E60m5&émﬁé£%éﬂ¥% 4 T chéﬁgéggréteélfﬁ”#§¥§§Eﬂﬁlcg left a
white solid. The solid was tritruated in ethyl ether,
filtered, and dried to give 6.78 g (97 %) of the éﬁino—esﬁer-

5 hydrochloride as a white solid. 'H NMR was consistent with
product. ESMS (M+1) 144.2

The amino-ester hydrochloride (2.00 g, 11.2 mmol) was
combined with triethylamine (3.90 mL, 28.0 mmol), and 4-
10 dimethylaminopyridine (cat. 20‘mg){ in dichloromethane (25
ml} at room temperature. Then a-toluenesulfonyl—chloride~-'wnwﬂv?
(2.12 g, 11.2 mmol) was added and the'resulting‘mixture‘
stirred‘over the weekend at room'temperature. Aquéous 1IN
hydroéhlbric acid'{25 mL) was then added and the aqﬁeous
15 phase extracted with 3 x 25 ml: of dichloromethane. _Thé
comblned extracts were dried over sodlum sulfate and
concentrated in vacuo to give a r851due whlch was
. chromatographed over silica (chloroform/methanol) to give
2.40 g (72 %) of the desired product as an off white solid;
20 'H NMR was consistent with:product- ESMS: (M+1)* 298.4.
Anal. Calcd. for CiHisNOS: C, 56.55; H, 6.44; N, 4.71.
Found: C, 56. 28; H, 6.46; N, 4.69.

OH

Nz




F The title conpound, shown above, was prepared as follows. _
4- Brononet hyl - 3- (4-f 1 uor ophenyl ) -1 - azaspi r o[ 4. 5] dec- 3- 10 @¥pri2200%, .. shown
bel ow, was prepared. from 4-fluoro- phenylacetic acid and

1-et hyny cl ohexyl am ne accord| ng to the nmethods described in Exanple 43.
Yi el d: "p288%8905 M (IS)y : 338 [VH'. 15 12 April 200BUSWEI942/ 32888
PCT/ USOl/ 27756 -167 4-Et hyl am' nonet hyl - 3- (4-fl uor ophenyl ) -1-azaspiro [4.5]
dec- 3- ene- 2-one, shown bel ow, was prepared according to the nethods
described in Exanple 43. Yield: 100 ny, 83% M5 5 (1S) 303 [MH'. F The
title conpound was prepared and depr ot ect ed according to the met hods
described in Exanple 1. Yield: 85 ng, 68% M (1S): 565 [MH*; mp.
140-150C. 12 April 2005 WO 412/32888 PCT/US01127756 -168 Exanple 53

2- (R - 2- (2- Anime 2steirh¥-proabery | mnsrtp)gBW&snmlmam hexyPEQRbQRiE acid
N- et hyl - %-:r 4- met hyl phenyl )-2- 5
oxo- | - az ‘%’gﬁ %[ SRYECUS- Eﬂ@lﬂmﬂlﬁ%‘ﬂﬁﬂ%nﬁ@em) tetrahydrofuran

(5 mL), and ethanol (5 mL) and the mixture stirred at room
temperature until hydrolysis was complete. Adqueous

5 hydrochloric acid (5 N) was added until the aqueous mixture
reached pH 2.0 - 2.5 and the agueous phase was then
extracﬁed with ethyl acetate. Concentration of the extracts
and drying of the resuiting solid netted 4.90 g (94 %) of
the desired acid. An analytical sample was obtained by‘

10 chromatography over silica (5-10 % methancl/chloroform);
ESMS: (M-1)7 282.2. 'H NMR was consistent with product.
Anal. Caled. for CisHyNOS: C, 55.11; H, 6.05; N, 4.94.
Found: €, 55.00; H, 6.00; N, 4.92. B

15 The acid frcm above (2.00 g, 7.0 mmol) was dissolved in
anhydrous tétrahydrofuran {75 miL) and.the mixture cooled to
-70°C (dry ice/acetone bath) under nltrogen. Then methyl
lithium (25.24 mL, 1.4 M in ethyl ether) was added via

. syringe and the resulting mixture stlrred for 5 hours whlle

20 slowly warming to near room temperature. The reaction was
then quenched into a stirred mixture of ice/1N aqueous
hydrochlorlc acid and the aqueous mixture extracted with
ethyl acetate. The comblned extracts were concentrated and
the resulting residue chromatographed over silica

25 {chloroform/methanol) which allowed for isolation of 1.30 Q
{65 %) of the desired ketone as a white solid. *H NMR was
consistent with product. ESMS' (M+1)+ 282-.2. Anal Calcd.

-, for CI4H;9N03S: C, 59 76; H, 6.81; N 4, 98




trifluoroacetate H3C The title conpound,. as shown above, was prepared as
10 follows. 12 April 2005 WO 112/32888 PCT/USO (/27756 - 16k April 2005

4- Et hyl am nonet hyl - 3- (4- et hyl phenyl ) - 1-azaspiro dec- 3-ene-2-one, shown
bel ow, was prepared from4 {4.5] nethyl phenylacetic acid and
1-ethyn9¥%9§% Bt¥fexyl ami ne 5 according to the nethods degcriusedz7ss Exanpl e
43. The product was isolated after colum chronmat ography (CH2C12/ et hanol
95:5). Yield: 120 ng, 11% Ms (1S) : 299 [MH'. 10 The titl e conpound was
prepared and deprotected according 11034 he nmethods described in Exanple 1.
Yield: 110 ng, 87% M5 (1S): 561 [MH'; mp. >135C (deconp.) vvv vL/JLaaa
-170 PCT/ US111/2775( Rxanple 54 2-(R)-2-(2-Am no-2-nethylpro

i onyl am no) - 3- phenyl net hoxy propionic acid

N- ( 3- (4- Biphehy| Y,250x6¢;- HZasper 9. f14. Hlydec 5

3-ene-4-yl net hyl) - N-et hyl am de hydrochloride HClI The title conpound shown
above, was prepared as follows.

The ketone {1.50 g, 5.3 mmol) wags dissolved in N,N-
‘dimethyl-formamide {25 mL) and then sodium hydride (60 %,
5 0.53 g, 13.25 mmol) added and the resulting mixture heated

at 90°C overnight. The solvent was then iemoved in vacuo

‘and the resulting residUe taken up in dilute aqueous ‘

hydrochloric acid.  The aqueous mixture was extracted with

ethyl acetate and the combined extracts wefe concentrated to
10 leave a residue. This residue was chromatographed over

silica (ehloroform/ﬁethanol) which allowed for isolation.of.....

the desired product 1.15 g (82 %) as a white solid. ESMS:

{M+1)* 264.2. *H NMR was consistent with product .

15
The product from above (1.00 g, 3 8 mmol) was slurrled
in carbon tetrachloride (40 mL) and N- bromosucc1n1m1de (1.01
g, 5.7 mmol) and 2,2° —azobls(z—methyl)~prop10n1tr11e {0.05
- g, cat.) were added This mixture was heated at reflux for
20 2 hours after which time the reaction was cooled to'ambient
temperature and diluted with dichloromethane. The organlc N
mixture was washed with water (2 x 40 wl) and dried over
'fsodlum_sulfate. _Concentratlon-left a residue which was

s
1



10 12 April 2005 WO 02132888 -171 PCT/ US111127756
3- (4- Bi phenyl ) -4-brononet hyl -1 -azaspi ro[ 4. 5] dec- 3- ene- 2- or2edpris ROGH bel ow,
was prepared from 4-bi phenyl-acetic acid and 1-ethynyl cycl ohexyl am ne
accordin to the nmethods 5 described in Exanple 43. Yield: 680 , 70% M5
(19): 3900UREPE . 3- (4-Bi‘phenyl ) - 4- et hyl ani nonet hyl - i -HFALRY$ 4. 5] dec--
3-ene-2-one, shown bel ow, was prepared according, to the 10 nethods -
described in Exanple 43. Yield: 480 ng, 78% M5 (1S): 361 [MH . 15 The
title conpound was prepared and deprptected according to the nethods
described in Exanples | and 7. Yield: 383 ng, 52%; MS (1S): 623 [VH *;
mp. 176C. 12 April 2005 WD 02/32888 PCT/ US01/27756 -172 Exanple 55
2- (R) - 2- (2- Ami no- 2- net hyi pr opi onyl arri no) - 3- phenyl net hoxy propionic acid
N- et hyl - Rakgnoxp- Ba pHararoll -@oaspilr doldosédSbpecha- @dréitda}qd neft hyl ) am de

triThuor aengh ahind "Erdd ! CREROUBT cRRS'RIRONE A ¥FSLEL BSIRLAS TOIT oS
overnight at room temperature The mixture was then ‘ :
concentrated and the residue chromatographed over silica
5 (chloroform/methancl) which allowed for isolation of 0.75 g
(64 %) of the desired product as a yellow solid. ESMS:
(M+1)* 307.2. H NMR was consistent with product.

The amine from above (0.70 g, 2.29 mmol) was combined

YP/I_L X Chiral

{0. 87 g, 2.29 mmol), 1- hydroxybenzotrlazole hydrate (0 31 g,
2.29 mmol), and 1,3~ dlcyclohexyl carbodiimide (0.47 g, 2.29

10 with

mmol) in tetrahydrofuran (30 mL) and the mixture stirred
overnight at ambient temperature. The reaction was then

15 concentrated and the residue taken up in ethyl écetate and .
filtered. The filtrate was concentrated and thié_residue'
chromatographed over silica (chldréform/metﬁanbi)‘which

- allowed for isclation of the‘desiredrproduct 1.40 g (91 %)
~as an off white foam. ESMS: (M+1)* 669.4. M NMR was

20 consistent w:.th product Anal. Caled.. for C35H49N4013 -C:-

6285 H, 7.23; N, 8.38.




10 4- Met hyl - 3-phenyl -1 - azaspi ro[ 4. 5} dec- 3- ene- 2- one, shomnlzb@{rﬁ)%ogva_s_
prepared from phenyl acetic acid and 1- ethynyl cycl ohexyl am ne according to
t he methods described in Exanple 43. Yield: 675 ng, 7S% M (1S) : 242
[MH'. 15 12 April 2005 WO 02/32888 PCT/ US01/ 27756 -173
4- Br onomeo bys28&- phenyl -1 - azaspi ro[ 4. 5] dec- 3- ene- 2- one, pcsfpQyyR7RR!I oW, was.
prepared according to the nethods described in Exanple 43. Yield: 610 ny,
68% M (1S): 320 [MHIt 5 -
"4- Et hyl am nonet hyl - 3- phenyl - | - azaspi_r %[ 4. 5] dec- 3-ene-2- one, shown bel ow,
was prepared according to the mnet hods >descri bed in Exanpl e 43. Yield: 360
mg, 67% MS (1S): 285 [MA ~. 10 12 April 2005 WD 112132888 PCT/US11112 7
75 6 -174 2-(R)-2-(2-(N-tert-Butoxycarbonyl am no) - 2- met hyl -

+ Propi onykRMAN0) 3- Rheryl. Mgt hoxypr opi oni &; aci d N-et hyl - N-( 2-
oxo- 3- phenyl -i - a-@z'ag%i r@%['zi.}S] gé%???lghggh@ﬂ met hyl ) ani de, 3 shown bel ow, was
prepared according to the nmethods descgibad in Exanple 1. Yield: 730 ny,

© 89% M5 (1S): 647 [MH] Hsﬁjweo@rfj\k H \
0] HCI
: 8] (HN

-The BOC protected derivative from above (0.80 g, 1.20

mmol) was added to a solution of acetic'acid saturated with
5' HCl gas (10 mp)- The mixture was stirred for 4 hours at

room temperature after which time the mixture was

concentrated in vacuo. The residue was concentrated twice

from toluene and the resulting light solid was slurried in

diethyl ether, filtered, and dried to net .57 g (78 %) Of  vewans
10 the HCl salt as an off white solid. IH NMR was consistent

with product. ESMS: (M+1)* 569.4, 570.5.Anal. Caled. for

C3oHaN,OsSC1l: C, 59.54; H, 6.83; N, 9.26. Found: €, 59.26;

H, 6.85; N, _9.25. | | | a

15




H CH3 NH The title conmpound was prepared according to the nethods
described in Exanple 1. Yield: 640 ng, 86% Ms 10 (1S): 534AdiMios M P.
145C. 12 April 2005 WD 02/32888 -175 PCT/ US01/ 27756 Exanple 56

2- (R)-2-(2-Am no-2-net h | propi onyl am no) -3 2henyl net hoxypr opi oni ¢ acid
Neth | XePEBE 3 (2 thienyl) S l-azaspiro[4.5]dec-3?éﬁ@5ﬁﬁﬁﬁﬁethyl)anide
trifluoroacetate NH The title conpound, as shown above, was prepared as
follows. N-(I-Acetylcycl ohexyl)-(2-thienyl)acetam de, shown below, was
prepared from 2-thienylacetc acid angégl-et hynyl - 10 1-cycl ohexyl am ne
according to the nethods described in Exanple 43. Yield: 2.37 g (64%; M
(1S): 266. HBC NH \ O 12 April 2005 WO 02/32888 PCTI US01/ 27756 -176

The amine from above {0.30 g, 0.98 mmol) was combined

O Chiral
N 0] |
N H
U\/IH
. 0] O

5 (0.37 g, 0.98 mmol), 1l-hydroxy-benzotriazole hydrate (0;13

with

g, 0.98 mmol), and 1,3-dicyclohexyl-carbodiimide (0.20 g, -
0.98 mmol) in tetrahydrofuran (20 mL) and the mixture
stirred over the weekend at ambient temperature. The
reaction was then concentrated and the residue taken up in

10 ethyl acetate and filtered. The filtrate was concentrated
and this residue chromatographed over silica ‘
(chloroform/methanol) which allowed for isolation of the
desired product 0.12 g (65 %). 'H NMR was consistent with
product. ESMS: (M+1)* 667.4. :

i H .- Y
N\‘)Y NH, . :
0 . Hcl
0 rN :

" 15
The BOC protected derivative from above (0.12 g, 0.18-
‘mmol) was added to a solution of acetic acid saturated with
HCl gas (2.0 mL). The mixture was stirred for 4 hours at
room temperature aftér which time the mixture_was- | '

20 concentrated in vacuo. The residue was concentrated twice




4- Met hyl -3-(2-thi enyl)-1-azaspiro[4.5] dec-3-ene-2-one, shown bel ow, was
prepared according to the nethods described in Exanple 432/¥hﬁb5051-6 g,
56% MS (1S): 248 [MH'. 5 '

4- Et hyl am nonet hyl - 3- ( 2-t2i enyl)-1-azaspiro[ 4. 5] dec-3- ene-2-one, shown

bel ow, red according to the nethods described | ampl e 43 and-
isolategﬁggﬁggﬂgolunn chr omat ogr aphy (CH2C12/ et hanol 3%#@?5%?g$8: 70 ny,
5% M5 10 (IS) : 291 [MH]'. 12 April 2005 WD 02/32888 PCT/USQ /27756 -177
2-(R)-2-(2-(N-tert-Butoxycarbonyl am nb%- 2- et hyl - )

propi onyl ani no) - 3- phenyl - met hoxypr opibhit acid N-ethyl - N-( 2-
0x0-3-(2-thienyl)-I-azaspiro[4.5] dec-3-ene-4-yl nethyl)am de, 5 shown bel ow,
was prepared according to the nmethods described in Exanple 1. Yield: 150

ngy, 96% [,S)+.. 653 . The title conmpoun s prepared according to
the et h%%%"(d%slcllrelrﬁed—‘%%&aﬁﬁﬁgi 10g; st ght 1 ’Xr,@d",’gsi juigderh i s) ;- 553
[MH + ndpetHPb-ck36G, Eilbered,2005 MQIMP@!MS%/W% o/ 8. Exanpl

57 ~2-(R)-2-(2-Am no- 2- net hyl pr opi onyl anm no) - 3- phenyl net héx ropi oni ¢ aci
N- et hyl( _?\El'(el&}ﬁé‘t RALE2 38X §- §¥tf}ﬁgﬁ' |i.d1y %I NMR) wasp conzlsistent zlarigh P

product. ESMS: (M+1)* 567.5, 568.5. Anal. Calcd. for

(o))

5 C:HaN,0,8.2.5HCl: €, 56.59; H, 6.82; N, 8.52. Found: C,
56.76; H, 6.63; N, 9.65.

_ Example 42
2-Amino-N- (2—benzyl_oxy-1-{ [3~{4-chloro-phenyl) -2, 2-dioxo-

10 21F—thia—1~aza—spiro[4.4]non—3-en~4—y1 methyl] -ethyl-

carbamoyl } -ethyl) -2-methyl -propionamide hydrochloride
. H |
¢] HCI

, , o (N

| -/NHV

Cl

The title compound, as shown above, Wés'prepared as
follows: S ' i

| _ | o/ o
, i H Y-©°
: | F’\N‘E :
15 - Cl ‘ ) :

The amino-ester hydréchloridé'(z{SO g, 14fdtmmol) (as

previously described).was combined with triethylamine (9.0
wh, 64.7 mmol) , and 4—dimethylaminopyriaine {cat. 50 mg),.in-  iu
| dichloromethane (75 mL) at room temperature. Then'4;chloro- |

20 a-toluene-sulfonylchloride (és previously descfibed)(3.00 Q;

" 13.4 mmol) was added and the resulting mixtdré stirred




5 azaspiro[ 4. 5] dec- 3-ene- 4-yl net hyl ) am de trlfl uor oacet at e R Itzbbée
conpound, shown above, was prepared as foll ows. pri

4- Br ono met hyl - 3- phenyl -1 - azaspi ro[ 4. 5] dec- 3- ene- 2-one, shown

bel ow, \/\ngh%(!rug!ﬁsar ed from phénylacetic acid tO and i- et?@ﬂ%‘ﬁ&la“@hexyl am ne
according to the methods described in Exanples 43 and 44. Yield: 298 ny,:
37% M5 (IS): 334 [MH7 . 4-Ethyl am nonet hyl -i - net hyl - 3- phenyl - | -azasptro
[4.5] 15 dec-3-ene- 2-one, shown belut¥s-was prepared according to the.
met hods described I n Exanpl e 43. 12 April 2005 WD 02/32888 PCT/ USO /27754

-179 Yield: 235 ng, 91% M (1S)-: 299 [MH'. The title conpound was
prepared and deprotected accordi ng to the rret hods described in Exanple 1.
5 Vi el d: VSRRt ¢ nooy CSyrPege L ukEH) Wahep wasmnememml Jarkkaif@) e 58

2- (R - 2-42- hen oXx rropionic acid
N-((at )hyl 3 ﬁnrrﬁgitéhyl 37(3 ?ﬂl%% Q)ﬁhﬁ@:ﬁ t%oghg ‘ngﬁ CS&%qu’pazaspl ro[ 4
5] dec-3 %Yé?%!@qmmﬂcm e mnxthnerﬁasetheﬁ exthecddd g gompound, as

h
- Br oot R SRS Ene; Perfipaioeksrarnyrra dried over
azaspi rcﬁ[aﬂna_:]ndmﬂameaadoaemaat%ee@reﬂ T56053 T \d 12003

residue was chromatographed over silica
(chloroform/methancl) to give 2.00 g (45 %) of the desired
product as a light yellow solid. 'H NMR was consistent with
product. ESMS: (M-1)" 330.1, 331.2. Anal. Calcd. for

10 Ci1aH;gNO4SCLl:  C, 50.68; H, 5.47; N, 4.22.Found: ¢C, 50.1‘4;'
H, 5.50; W, 4.21.

il

The ester from above (1 90 g, 5.74 mmol) was comblned
| with 2 N agueous sodium hydroxide (40 mk) , tetrahydrofuran
15 (5 wl) , and ethanol (5 mL) and the mixture stirred at room
temperature unt11 hydrolysis was complete- . Agueous
hydxochlorlc acid (5 N) was added until the agueous mixture
reached pH 2.0 and the aqueous phase was then extracted with
_ethyl acetate. The combined extracts were dried over sodium
20 sulfate and the solution concentrated in vacuo. The
resultlng solid was triturated in dlethyl ether, filtered
and dried to glve 1.75 g (97 %)} of the de81red ac;d as a
~ white solid. 'H NMR was consistent with product. ESMS:
| (M+1}* 316.0, 3317.1.
25




WO 02/32888 1 PCT/ USOl/ 27756 -180 trifluoronet hyI phenyl acetic aci d and
1- et hynyl - cycl ohexyl am ne accordi ng-to the nethods descri et 200Exanpl es

43 and 44. Yield: 71 ng, 54% Ms (1S): 402 [MH*.. 5

4- Et hyl am nonet hyl - | - nmet hyl -3-(3-trifl uoronethyl -

phenyl ) - &«caeasgir o 4. 5] dec- 3- ene- 2-one, shown bel ow, was ar ed
according to the nethods described in Exanple 43. Yielf&V ‘%@”ﬁ’d” 99%
(1S): 367 [MH. 10 The title conpound was prepared and deprotected
according to the nmethods described in _Exanple 1. Yield: 70 ng, 62% M5
(1S): 629 [MH*; mwp. 113-115C 12 Kp]r:ﬁ” 2005 WD 02/ 32888 PCT/ USOI / 27754

-181 Exanple 59 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3- phen | net hoxy -

propi onic acid N-(3-(4-biphenyl)-1-methyl-2-oxo0-1- 5

azaspi r o[ Angl de€sRsEnerdt W LR sk ebhyhgrrl? tré fd Z%]oa et te The title
1 owls

conpound, as shown above, wWas prepared &s

W112/ 328B8undy F@T/@S@lsl,znns 0182N 4.20.
* 3-(4-Bi phenyl) - 4-brovi onet hyl - | - et hyI-I- gzaspiro[ 4. 5] dec 3- ene- 2- one
shown bel ow, was prepared from

/

0
C!

The acid from above (2.90 g, 9.2 wmol) was dissolved in
5 anhydrous dimethoxyethane (75 mL} and the mixture cooled to

-60°C (dry ice/acetone bath) under nitrogen. Then metth
lithium (32.7 mL, 1.4 M in ethyl ether) was added via
'syringe and the resulting mixture stirred for 4.5 hours
while slowly warming to near 0°C. The reaction was then

"1 quenched into a stirred mixture of ice/1N aqueous
hydrochlorlc ac1d and the aqueous mixture extracted with
ethyl acetate. The comblned extracts were concentrated and
the resulting residue chromatographed over silica

| (chloroform/methanol) which allowed for isolation of 2.30 g

15 (79 %) of the desired ketone as a white solid. H NMR was
consistent with product. ESMS: (M+1)+*316 1. Anal. Calced.
for CiHigNO:SCL: C, S3.24; H, 5.74; N, 4.43. Fc'}und:.-‘c,
52.50;-H, 5.48; N, 4.29. |

_ ~ Ct
20 The ketone (2.50 gf‘? 94 mmol) was dissolved iﬁ N,N-
dimethylformamide {40 mL)} ‘and then sodium hydrlde (60 %,
0.70 g, 17.4 mmol) was added ‘and the resultlng mixture
heated at 100°C overnight. The_solvent was then removed in-

~vacuo and the resulting residue taken up .in dilute aqﬁeous




4b|phenyl acetic acid and i - et'hyhyrl crycl ohexylamne accor di ng 5to the
met hods described in Exanples 43 and 44. Yield: 228 ny, 42%piMBdy S).: 410
[ MH . 3-(4-Bi phenyl)-4-ethyl am nonmet hyl -1 -met hyl -1 -

azaspi r ofyh @ 3-ene-2-one; shown bel ow, was prepared ? ng to t he
met hods descr?@ed in Exanple 43. Yield: 180 ny, 87% % @?ﬁ%&%

The title conpound was prepared and deprotected accordl ng to the rret hods
described in Exanple 1. 15 Yield: 50 , 14% M5 (IS) : 637 .[MH'; mp.
114C. 12 April 2005 WD 02/32888 PCTf /27736 -183 Exaane 60

2- (R) - 2- (2- Ami no- 2- net hyl propi onyl am no) -3 phenyl metho ropionic acid N
(3-(4-chlorophen |I)-1-nethyl - 5

2- 0X0-1i-a dec | net 4yl )-N-ethylam de, trifl uoroacet ate
H\.CH3 I\@a}é{m%ont f e dgonp%&?r?d)éqé‘fogﬁo%ﬂ*x&%\?ewaﬁagxﬁﬁﬁﬁﬁ dgwigh

fol lows. é&Ohg: (dediiias eplietie) chtbidioe eitralctaz asper ebfichf®seda to

ene- 2-one, shown bel ow, was prepared from4-' chl orophenyl acetic acid and

1- et hynyl tSRTSHRGASIAUR  dbdsr deFis WRE FbERBasogsapheBeaven Exanpl es 43
and 44. Xiplgs tcKhofH@@rﬂWﬁe@h%holg8%hhMH]Ellowed for isolation of

5 the desired product 2.00 g (84%) as a white solid. ESMS:
(M+#1)* 298.4. 'H NMR was consistent with product. Anal.
Calca. for C1sH1gNO;SCl: C, 56.46; H, 5.41; N, 4.70. Found:

€, 56.17; H, 5.32; N, 4.69.

10 . The product from above (1.80 g, 6.1 mmol) was slurried
in carbon tetrachloride (50 mL) and N-bromosuccinimide |
(1.62 g, 9.1 mmol) and 2,2'fazobis(2—methyl)—propionitrile
_(0.05 g, cat.} were added. This mixture was heated at
reflux for 4 hours after which time the reaction was cooled

15 to ambient temperature and diluted with dichloromethéne.

The organic mixture was washed with wafer (2 x 40 mL) and

dried over sodium sulfate. Concentration'left a residue
~ which was taken up in ethanol (40.mL)'followed by the

addition of ethylamine (70%, 4.0 wl) and this mixture

20 allowed to stir overnight at room temperature.r The mixture

. was then concentrated and the residue chromatographed over |
silica’ (chloroform/methanol} which allowed’ for isolation of
0.36 g (17 %) of the desired product.




15 12 April 2005 WD 02/32888 PCT/US01/ 27756 -184

4- Br ononet hyl - 3- (4-chl orophenyl ) -i-nethyl -1- azaspi r o[ 4. 5l1deGriBa2gywe- 2- one,
shown bel ow, was prepared according to the methods described in Exanple
43. Yield: 5 1.3 g, 99% M (IS: 368 [M{'. C1 3- (4-Chlorophenyl)

- 4- et hyl avo mosyegshy! - | - met hyl -1 - azaspi r o[ 4. 5] dec- 3-ene bel ow,
was prepared according to the nethods described in ExazP‘fﬁﬁﬂ'éa%anY el d:
440 mg, 38% Ms (IS): 333 [MH . 12 April 2005 WO 02/ 32888 PCT/ USQl / 27756
-185 5 2- (R -2-(2-(N-tert-But oxycar bonﬁl ani no) - 2- met hyl - -

propi onyl am no) - 3- phenyl - met hoxypr opi © tt-acid N-(3-(4-

chl or ophenyl ) -1 - nmet hyl - 2- oxo-1 - azaspi r o[ 4. 5] dec- 3- ene- 4-

yl met hyl ) - N- et hyl am de, shown bel ow, was prepared according to the nethods

descrlbedEgMSExa(Imlg+ 341|fld34§09 ng, 86 M5 (IS) : 695 [MH*. CH O CH 3

O x CH3 H CH3
[Eare Sy
NH
o
CI
- The amine from above (0.35 g, 1.03 mmol) was combined
with o
H O Chirai
, N X
8]
o by L
H
5

{(0.39 g, 1.03 mmol), 1- hydroxybenzotrlazole hydrate {0. 14 g,J;;i.
1.03 mmol), and 1,3- dlcyclohexyl carbodiimide (0.21 g, 1.03
mmol) in tetrahydrofuran (25 mL) and the mixture stirred
overnight at ambient temperature. The reaction was then

10 concentrated and the residue taken up 1n ethyl acetate and
filtered. The filtrate was concantrated and this residue
chromatographed over 5111ca {chloroform/methancl) which

~ allowed for isolation of the desired product 0.21 g (29 ﬂ)

ESMS: (M+1)* 702.5. I NMR was consistent with product. '

15 |
The BOC protected derivative from above (0.20 g, 0.28

mmol)was_added to a solution of acetic acid saturatéd‘with




'”NH'CHS CI'The-tffie conpound was prepared accofdfﬁg fo‘the 10 net hods
described in Exanple 1. Yield: 450 ng, 75% MS (1S): 595 [10Apti 2005P.
120-128C. 12 April 2005 WO 02/32888 PCT/US01/27756 -186 5 C Exanple 61

2-(R)-2-( 2- met hyl propi onyl am no) - 3- phenyl met hoxy pionic acid
N- (4- (4- c‘ﬁP %zﬁﬁenyl) 2 2-di met hyl - 5- oxo- 3 CTPUS“”W“G
pyrrolin-3-yl nmethyl)-N-ethylam de hydrochloride H3C CH3 HCl The title
conpound, shown above, was prepared as follows.

4- Brononet hyl - 3- (4-chl or ophenyl ) -5, 5=djaret hyl -3-. 10 pyrrolin-2-one, shown
bel ow, was. prepared from 4- chl orophenyl acetic acid and 1, 1

- di et hyl propar gyl am ne according to the nethods described in Exanple 43.

Yield: 800 ng, 87% M (1S): 314-[WMH*: Br HdA 15
HCl1 gas (5 mL). The mlxture was stirred for 3 hours at room

temperature after which tlme the mixture was concentrated in
vacuo. The residue was concentrated twice from toluene and
the resulting light solid was slurried in diethyl ether,

5 filtered, and dried to net 0.08 g (45 %) of the HC1 salt as
a tan-solid. 'H NMR was consistent with product. ESMS:
(M+1)* 603.2, 604.4.Anal. Calcd. for CiHiN.0sSCly: C,
56.33; H, 6.30; N, 8.76. Found: C, 53.55; H, 6.03;

N, 8.85.
10
Example 43
' 2-(R)—2—(2-Amino-z—methylproPionylamino)~3—pheny1methoxy-'
Eropionicracid N-ethyl-N- (3- (4-methoxyphenyl) ~2-oxo-1-
azaspiro{4.5]1dec-3-ene-4-ylmethyl) amide trifluoroacetate
15

H(}HO'

The title compound, as shown above, was prepared as
follows
_ 4- Methoxyphenylacetlc acid (739 mng, 4 44 mmwol) was
20 dlssolved in THF (18 mL), trlethylamlne (0.9 mL) and
tetramethylbenzotrlazolyl urea (1.42 g, 4.42 mmol) were

- added. After stirring for 10 win, 1féthan1"l'CYC1°‘




12 April 2005 WO 02/32888 PCT/USOL127756 -187
. (4-Chl or ophenyl ) - 4- et hyl ani noret hyl - 5, 5- di net hyl - 3-  pyrtofpil 280%ne,

shomm bel ow, was prepared according to the nethods described in Exanple
43. Yield: 590 ng, 84% MS 5+IS) : 279 [MH'. H3CNH H3C O The title
conmpound ws2/psgspar ed and deprotected according to thepggiRedsglescri bed.
in Exanples 1 and 7. Yield: 209 ng, 17% M5 (IS): 541 [MH'; mp. 152C" 10
12 April 2005 WO (12/32888 ACT/USQ /27756 -188 Exanple 62 .
2- (R) - 2- (2- Am no- 2- et hyl pr opi onyl am_nq) - 3- phenyl net hox - propionic acid
N—(4-(4-bnonDphenyI)?2,2-dinethyl-553f -3 pyrrolin-3-ylnethyl)-Nethylam de
hydrochloride HCl B The title conmpound, shown above, was prepared as
tollows. 4 -Brononethyl - 3 - (4 -bronophenyl) -5, 5 - dinethyl -3 10

T 1R oI 3073 BT (7% GRS AEnGUe MARSERRbEERin
Exanpl e éké}:lfére&’l Eorl SO wdn 20%odf tdnpPeralite, diluted with CH,CI, g
and washed with water, diluted HCl1l and saturated NaHCO,. -
The organic layer was dried (Na,SO,) and evaporated. The
5 product was recrystallized from EtOH to yield 485 mg (81 %)
of white solid N-(1-ethynylcyclo-hexyl)-4-
methoxyphenylacetamide, shown below. MS (IS}: 272 [MH]*.

HC\\

H.C -

N
H
0
‘10 N-(1- -Acetylcyclohexyl) -4- methoxyphenylacetamlde was prepared
according to the method described in Pestic. Sci. 1993, 39;3”“5ﬁ5

185-192. Yield: 477 mg, 92%; MS (IS): 290 [MH]*.
O
H,C H:?.C

N
O

15 N-(l-Acetyleyclohexyl) - 4—methoxypheny1acetamide (460 mg,
1.5% mmol) was dissolved in acetonltrlle {60 mL) and
dichloromethane (10 mL) under argon - and NaH (60-%, 2.4 eq )
was added in portions. The mixture was stirred overnight at

- room temperature, water was added and the solvent '

20  evaporated. The residue was'dissdlved in dichloromethéﬂe,

washed w1th water and the organlc layer was dried (Na,S0,)

and concentrated.




[ MWis 3-(4-Bronophenyl)-4-ethyl am nonet hyI 5 5- di met hyI 3 pyrrol I n-2-one,
shown bel ow, was prepared according to the 12 April 2005 WQApLP23ZB88
PCT/ US01/ 27756 -189 net hods described in Exanple 43. Yield: 820 ny, 53% M5
(rs)y : 323 '. NHH H3C B 5 The title conpound wa areda
depr ot ect ¥ "8&%88r ding to the methods described in Exan‘d{) dUSYVH 7.
Yield: 605 ng, 41% M (IS): 585 [MH'; mp. 157C. Exanple 63 10

2- (R) - 2- (2- Ami no- 2- et hyl pr opi or nyl am no) - 3- phenyl net hoxy propionic acid
N ( 2- oxo- 3- phenoxy- | -azaspiro[ 4 5] deel34ene 4-ylnethyl)-Nethyl am de
hydrochl ori de H3\J, CH3 NFL, HCl1 The title conpound, as shown above, was
prepared as 15 foI | ows. V\D 02132888 - 190

4- Sronmornet hyl - 3- phenox -| - azaspi rté%_g 5] dec 3-ene-2-one, shown bel ow, was.
pr epar ed. Wﬁﬁé%%?é eenclaen & viielded the product (397 mg, 92

%) as white solid. 3~(4-methoxyphenyl)~4-methyl-1—azasp1ro
{4.5] dec-3-ene-2-one, shown below. MS (IS): 272 [MH]*.

HyC~q

5 3-(4~Methoxyphenyl)—4—methyl—l—azaspiro[4.5]dec—3—ene-
2-one {200 mg, 0.76 mmol) and N-bromosuccinimide (1 eg.)
were stirred in 20 wl, CCl, with a catalytic amount of
benzoyl peroxide for 3 h at 85°C. After cooiing to room
temperature the mixture was diluted with CH,Cl,, wéshed with

10 water, dried (Na,S0,) and evaporated. Recrystallization from ., ...
ethanol yielded the product (250 mg, 97 %) as white solid 4-
‘bromomethyl—B—(4-methoxy-phenyl)~1~azaspiro{4.5]dec—3—ene—2f
one, shown below. -

MS (IS): 350 [MH]‘?.

15 : - . s
o 4- Bromomethyl -3~ (4—methoxypheny1) -1- azasplro [¢.5] dec-
3- -ene-2-one {250 mg, O. 71 mmol) was dlssolved in ethanol (15
ml) and ethylamine (?0 % solution in water, 2 mL), the
mixture was. stirred overnight at room temperature and

20 concentrated. The re51du§ was dlSSQlVed in CH,Cl,, washed




et hynyl -1 - cycl ohexyl am ne according to the nethods descri b@dAaﬂizﬂogxarrpl e
43. Yield: 0.7 g, 66% M (1S): 336 [MH". NH -
4- Et hyl am nonet hyl - 3- phenoxy- | - azaspi r o[ 4. 5] dec- 3- ene- 2-one,.shown bel ow, ,
was prepared according to the methods described in Exanple 43. Yield: 320
mg, 51% WW&U¥3Eys 301 10 [MH'. O The title conpound was/pseepassed and . -
deprotected according to the nethods described in Exanples 1 and 7.

Yield: 143 nmg, 23% M (1S): 563 [MH';mp. 141C. WO 02/32888 PCT/ USO1
/27754 -191 Exanple 64 2-(R)-2-(2- A%%Q- 2- met hyl propi on

| am no) - 3- phenyl net hoxy propionic aci

N- (3=(4-chl or ophenoxy) -1 -net hyl - 2-oxo-1 5 azaspiro[ 4. 5] dec- 3-ene- 4-

| met hyl ) - N-et hyl am de - hydrochloride H3 \ CH3 NH2 O The title compound,

*shown abawith wartepr apar eflit2scté®@!ws .0 ¥0M HCl. After addition of

4- Bronongt hyl - 3- (4-chl or ophenoxy) -i - net hyl -1 azaspi ro[ 4. 53] dlec- 3-ene- 2-one,

shown beMRFH ¢ FrEPEFEHCOR GHED LHRiler Bpharrsdpdce layencas addied '

1- et hynyl eNa,@0¢) Ude > HpHAeeq2E650L- 8L 19 § %e Lhods, described in

Exanpl es 43 and 44, Yield: 760 rrgol,r’ 72% %Sj | é%% °\)3§g fM—I] o
ethylamlnomethy1—3~(4—methoxyphenyl)~1-azaspiro[4.5]dec-3—

5 ene-2-one, shown below, as a solid.

MS (IS): 315 [MH]®'.

THCN
NH

\ NH

HC~p

2-{R)—2-(2~(N-tert—Butoxycarbonylamino)-2—methyl-- 7

propionylamino)—3-phenylmethoxypr0piqpic acid N~ethyl—ﬁ-(3—. ‘.” ;-
10 (4-methoxyphenyl)"2—oxo—1—azaspifq{4.5]dec—3—ener4— I

yimethyl)amide was prepared according to the methods

described in Example 1. Yield: 127 mg, 60%

© M5 (IS): 677 [MH]®. o
| | H,C CHO * CH
3 3 .
o [-cH
H - CH,

Hac"'--.o .

15 The title compound was prepared according to ﬁhé
methods described in Example 1. Yield: 87 mg, 80%; MS (IS) ':.
599 [MNa]®, 577 [MH]*; m.p. 132°C. -




15 12 April 2005 WJ u21J21548 PCT/ USO1/ 27754 -192

3- (4- Chl or ophenoxy) - 4- et hyl ami nonet hyl -1 - net hyl - 1| - 12 April 2005
azaspiro[ 4. 5] dec- 3- ene- 2-one, shown bel ow, was prepared according to the
met hods described in Exanple 43. 5 Yield: 560 ng, 81% M (1S): 350 [MH .
d . 0 The %qz’gz@grrpound was prepared and deprotected acE6TASHRTH t he

nmet hods described in Exanples 1 and 7. Yield: 161 ng, 16% M (1S): 612"
[MH'; mp. 121C 10 12 April 2005 WO 02/32888 PCT/US01/27756 -193
Exanpl e 65 2-(R)-2-(2-Am no-2-neth | prppsonyl am no) - 3- henyl net hoxy
propionic acid N-ethyl-N(2-0x0-3-(3-trifluoromethyl- 5

phenyl) - 1-azaspiro[ 4. 5] dec- 3-ene-4-yl methyl)am de trifluoroacetate The
title conpound, shown above,. was prepared. as 10 foll ows.

4- Br ononet hyl - 3- (3-trifluoronet hyl phenyl)-1-azaspiro [4.5]

dec- 3- ene- 2-one, shown bel ow, was “prepar «id from 3-
_trifluoronethyl phenyl -acetic acid &8 RI& Ayl cycl o- hexyl ani ne according
to the nethods (dzeser-i(beglmﬁnoEzametnyﬂismpionylamino)_3_phenylmeth0xy__ v

propionic acid N-ethyl-N- (3~ (4-methoxyphenyl) -1-methyl-2-

5 oxo-1-azaspiro{4.5)dec-3-ene-4-ylmethyl)amide hydrochloride

HG o,
o

NH,

NH
O N

The title compound, shown above, was prepared as
:follows: .
10 N—(1-Acety1cYclohexyl)-4—methoxyphenylacetamide (from
Example 10) (1.66 g, 6.10 mmol) was'diésolved in
acetonitrile (200 mhL) and dichloromethane'(30 i} under
argon, NaH (60%, 2.4 eq.) andriodomethane (1.3 eq.) were
added in portions. The mixture was stirréd overnight at -
15 room temperature, water was added and the sclvent
evaporated. The residue was dissolved in dichloromethaﬁé,
‘washéd with water and the organic layer was;agiéd (Na,S0y) i

and concentrated.




15 Yield: 1.20 g, 390; Ms (19): 388 [M—I] 12 Apr|I 2005 W/ VUILnl x
PCTNS01/ 27756 -194 4-Et hyl ami nonet hyl - (3 trifluoronet hyRgmshy®0s | -
azaspiro[ 4. S] dec- 3- ene- 2- one, shown beI ow, was prepared according to the
met hods described in Exanple 43. Yield: 5 100 ng, 71% Ms (1S): 353 [MH'
The titl ewpQapsighd was prepared and deprotected accordi A mme(rret hods
described in Exanple 1. Yield: 84 ng, 75% M5 (1S): 615 m p.
140-150C. 10 12 April 2005 WO 02/32888 PCT/ USO /27756 -195 Exanple 66

2- (R) - 2-(2- Ami no- 2- et hyl pr opi onyl am-ng) - 3 henyl nethoxy propionic acid N
(3-(3 4-dichl orophenyl) 2 oxo |azaspi Fo*37[ 4. 5]

dec- 3-ene-4-yl net hyl ) - N-et hyl am de hydrochloride H3C cH3 NH2 CI The title
conpound, shown above, was prepared as fol I oWs.

“Shown bl oS- BFBhAT L FORTS SFOR SHeAAeh R RERbPETRRP R Lh 1

lﬁeyhyaylCﬁdmehhyy+aﬂazﬁsp1ro[4 5]dec-3-ene-2-one {1.08 g, 62%), shown’
‘below, as a white solid.  MS (IS): 286 [MH]".

H,C~q

5 3-(4-Methoxyphenyl)-1,4-dimethyl-1-azaspirol4.5)dec-3-ene-2-
one (881 mg, 3.09 mmol) and N-bromosuccinimide (1.2 eg.)
were stirred in 40 mL CCl, with a catalytic amount of
benzoyl peroxide for 3 h at 85°C. - After cooling to room
temperature the mixture was diluted w1th CH,C1l,, washed w1th i}
10 water, dried  (Na,S04) and evaporated. The 4- bromomethyl 3~ o
{4-methoxyphenyl) ~1-methyl-1l-azaspiro {4.5] dec-3-ene-2-one
thus obtained was dissolved in ethanol (100 mL), CH,Cl, (20
ml) , and ethylamiﬁe {70 2 solutlon 1n water, 2 mL), the
mixture was stirred overnight at room\temperature and

15 concentrated. The residue was dissolved 1n CHﬁﬂa, washed

with water and extracted with 0.5 M HCl.




according to the nethods described in Exanple 43. Yield: 2.45_% 51% . M5
(1S): 388 [VH . 15 3-(3, 4-Di chl orophenyl) - 4- et hyl ani nonet F3Aem 288%spi r o
[4.5] dec-3-ene-2-one was prepared according to the nmethods 12 April 2005
WV ULI JL* B $EH38IS01/ 27756 -.196 described in Exanpl e 43.PY/B$W272605 g,
92% Ms (I1S): 353 [MH] +. C1 The title conmpound was prepared and
deprotected 5 according to the nmethods described in Exanples 1 and 7.
Yield: 762 ng, 21% M (1S) : 615 [ Mdh'ag-m p. 177C. 10 Exanple 67

2- (R) - 2- (2- Am no- 2- met hyl pr opi onyl am no) - 3 phenyl net hoxypr opi oni ¢' aci d

N-. (2-(3-(-2-chl orophenyl ) -2-oxo- 1-azaspiro[4.5]dec-3-ene-4-yl)eth

| )-N-ethyl am de hydrochloride 15 The title conpound, shown above, was
prepar ed &ftefropHdusion3of ATEHH oxmp heschyrtdetdi-cpl vetthy CHpC ho k@khyl - i - azaspi r o:

[ 4. 5] dec- 3= ~2- s el ow, repared from 4- )

br onomet hy I%%%(l % gﬁ?%?‘og%%ﬂ%%‘?‘i- 9%‘%\32%94? O?IESST‘G%%Q@T&%-"? ¥3eAdri| 2005 WO

02/ 32888 6AGTAYSOEARY 766 4418Fhylamino-methyl-3- (4-methoxyphenyl)-1- S
"'methyl—l—azaspirq[4.5]dec—3—ene—2—one product, shown below,

5 as a solid. MS (IS): 329 [MH]*.

- HC—g

2-(R)—2—(2-(N—terthutoxycarbqnylamino)—2— _
methylpropionylamino) -3 -phenylmethoxypropionic acid ﬁ~ethyl—
N—(3-(4—methoxypheny1)-1—methy1—2—ox0—1~azaspiro [4.5] dec-

10 3-ene-4-ylmethyl)amide was prepared according to the methods ...
described in Example 1. Yield: 1.209 g, 87%; MS (IS): ?iﬁ‘W“hyw“
{MNal®, 691 [MH]*. |

HC~g
15 The title compound was prepared éccording to the

methods de5cribed ih-Example 7. Yield: 564 mg, 51%; MS
- {IS): 613 [MNal*, 591 [MH]*; m.p. 137°C.



~one (Exanple 49) according to the nmethods described in ' Exanple 9. Yield:
340 ny, 46 % MS (1S): 333 [MH'. H CH The title conpound2sil pe@pared and
deprotected 5 according to the nethods described in Exanples 1 and 7.
Yield: 520 ng, 99 % M5 (I1S): 595 [MH ', mp. 165-167C. Exanple 68
2-(R) - 2- ? - 2- nethylproplonylanlno) 3- phenyl net hox _ 10 propionic aC|d
N- et hyl - Qﬁ?ﬁﬂ% napht hyl ) -2 2-di oxo-2-thia-1I - PCTIUSMIZITS6
azaspiro[ 4. 5] dec-3-ene-4-yl nethyl )am de trifluoroacetate F O F F CH The
title conpound, shown above, was prepared as follows. 15 12 April 2005_.T
3 VLI JLOOO PCT/ USQL/ 27756 -198 4-Et hyl4ed nonet hyl - 3=(1 - napht hyl )-2-thia-| -
azaspi ro[ 4. 5] dec- 3-ene 2, 2-di oxi de, shown bel ow, was prepared from

1- napht hyl - nethylchlorlde and 1 5 et hynyl cycl ohexyl ani ne according to the
~methods described in Exanple 1. Yield: 40 ng, 16 s; MS(IS): 371 [MH

The title conpound was prepared and’ depr ot ect ed accordlng to the nethods

described in Exanple 1. Yield: Examole 45
2-(R)-2-(2-Amino-2~methylpropiony1amino)—3-phenylmethoxy—

propionic acid N—(B—(4—methoxyphenyl)-2-oxb*1—

5 azaspiro{4.5]dec-3-ene-4-ylmethyl)amide trifluoroacetate

,,,,,,,,,

HC"'--.O -

The title compound, shown above, was prepared as
follows. _ _ |
10 . A solution of 4-bromométhyl—3~(4¥methoxthenyl)—1;
azaspiro[4.5]dec-3-ene-2-one (from Exaﬁble 43), (123 mg,
0.35 mmol) and potassium phthalimide (2 eq.) in DMF (15 mL)
-‘'was stirred at 80°C for 17 h, after cobling to room |
 temperature diluted with CH,Cl, and washed with water and
15 NaHCO, sblution. ' -




T ng i % IVB( IS) “eas (M - p Taac 30 Exarrple o
2-(R) -2-(2- Am no- 2- et hyl pro i onyl am no) - 3- phenyl net hoxy pr2ofgwrida00s. aci d
N-ethyl -N-(3-(2-na hthyl)-2 2-dioxo-2-thia-l- 15

azaspi r o[woQbdges 3-ene-4-yl nethyl )am de trifl uoroacetate,” title
conpound, -. as shown above, was prepared-as foll ows. EFﬁhgan%G

4- Et hyl am nonet hyl - 3- (2-napht hyl )-2-thi a-1- azaspiro[4.5]dec-3-ene

2, 2-di oxi de, shown bel ow, was 12 April 2005 WO 02/32888 PCT/USQ /27756 -199
prepared from 2-napht hyl - met hyl bromidé&%nd 1- et hynyl cycl ohexyl ami ne
according to the nethods described in Exanple 1. Yield: 70 ng, 23 s;
M5(I1S): 371 [MH)'. 5 The title corrpound vvas prepared and deprotected

accordln to the rret ods described .i Ie 1. Yield; 45 ng, 55 % MS
(1S): T%A%rgaqﬁﬁg Y83 f?@cdrﬁﬁgngﬂ 1§nd evaporated to yield

2-(R) - 2 (féeﬁmgﬂqﬁrmt e prqpi-peyha énglphﬁélyhﬁmt hoxy propionic acid
N-et hyl - N-(3' - (4 nmet hyl sul fonyl pheny
di oxo- 2- RtEhaLizidalinesbrlsidegagpinel4- §1 dee hytgramidtone, isbowor oacet at e

HOC-X5_ belgw, asla whitl 531940 Avs (1s): 439 [Mwal*, 417 [MH]".

H,C—0
3- (4-Methoxyphenyl) -4 - (N-phthalimido) methyl-1-
azaspiro[4.5])dec~-3-ene-2-one {146 mg, 0.35 mmol) and
ethylenediamine (4.5 mL) were dissolved in dry n- butanol (25
mL) and stirred overnight at 90°C. The mixture was then
10 diluted with ethyl acetate, washed with NaCl solution and
A water and extracteé with 0.5 M HCl. After addition of Na®H
and extractlon with ethyl acetate the organlc layer was
dried (Nas;SO.) and evaporated. to yvield 86 mg (86%) of 4-
~.aminomethyl-3-(4-methoxyphenyl) ~1- azasplro[4_5]dec -3-ene-2-
15 ome, shown below, as a solid. MS (IS): 287 {MHI. |

H,C—0
_ 2-(R) -2- (2- {N-tert- Butoxycarbonylamlno 2-methyl-
proplonylamlne) 3-pheny1methoxyproplon1c acid N—(3 (4-




The title conmpound, as shown above, was prepared as follows, .

4- Et hyl ami nonet hyl - 3- (4- met hyl sul f onyl phenyl ) -2-t hi a- 12 April 2005
azaspiro[ 4. 51dec- 3-ene 2, 2-di oxi de, shown bel ow, was 20. prepared from
4- nethylsulfon benzylbronlde and | 12 April 2005 VCl/USO /27756 -200

et hynyl c g\g‘? fami ne according to the met hods descri bedcTmsoiBrawpl e 1.
Yi el d: 121 ng -38 %. M5(I'S): 339 [MH+ 5 The title conpound was prepared
and deprotected according to the nethods described in Exanple 1. Yield:
210 ng, 98 M5(1S): 661 [VH +, mp. 1695165C. Additional conpounds of the
invention-may al so be synthesized by nethods. simlar to the foregoing.
These 10 . conpounds include those disclosed in the follow ng Tables: TABLE
| 12 April 2005 WD 02/32888 PCT/ USO 1/27756 -201 CH24-F -HH 04- FHH

* CH24- FHet M?thGKYFhmrhMZ{DMiHawMi@dQﬂdeﬂéyﬂa-ene—4—yl—

methyl)amide, shown below, was prepared according to the

methods described in Example 1. Yield: 87 mg, 50%; MS (IS):
650 [MH]*.

H,C~ g

The title compound was prepared according to the
methods described in Example 1. Yleld 27 mg, 33%; MS (IS):

550 [MH]*; m.p. 122 128°C (decomp.)
10 '




OHHmet hyl CH24-d et hyl et hyl 04-d et hyl et hyl CH24- Fet hyl et hyl 04- Fet hyl et hyl
CH2Het hyl et hyl CH24- Q n-propyl H 04- C n- propyl net hyl CH24- @2mpair 208 et hyl
04-Cli-propylH CH24-C i -propyl H 04-C i - propyl net hyl CH24-d i -propyl net hyl
04-Fn-pro§¥*H CH24- Fn- propyl H 04- Fn- pr opyl met hyl CH24- Fn- pr opyl net hyl

04-Fi-pro 4-Fi - propyd H 04- Fi - propyl net hyl CH24- FiPCGIFE8YRTTES hy|
OHn- propyl H CH2Hn- pr opyl H OHn- pr opyl net hyl CH2Hn- pr opyl net hyl
OHet hyl _n-propyl CH2H . _ n-propyl '
-152- -
Example 46

2-(R) -2~ (2-Amino-2-methylpropionylamino) -3-phenylmethoxy-

propionic acid N-(4—(4-chloropheny1)-2,2-diethy1-5eoxo-3~

5 - pyrrolin-3-ylmethyl) -N-ethylamide trifluoroacetate

HGQ ch,
o
NH,

The title compound, shown above, waé prepared as
follows. | _
4-Chlor0pheny1—N~(1,1-diéthy1-250xoprOPYl)acetamide,

10 shown below, was pfepared from 4-chlorophenylacetic écid and
1,14diethy1propargylamine according to‘the methods described
in Bxample 43. Yield: 950 mg, 57%; MS (IS): 282 [MH]*.

7 CH,

H.C

3

ci " \_—~CH
NH




et hyl OHet hyl n-butyl CH2Het hyl n-butyl 04-Fet hyl n-propyl CH24-Fet hyl n-propyl
X4-F . ethyln-butyl CH24-Fethyl n-butyl 04-d ethyln-propyl 12 Aprii 2005 .
CH24- d et hyl n- propyl -202- O4-d ethyl CH24-Clethyl O4-Fethyl CH24- Fet hyl
TABLE Il xY CH2H OH CH24-C ,04-C CH23-d 0.3-d CH23-d 03-C CH22-C
02-C CHX¥YO @/326843- Cl PCT/US01/27756

-153-

3;(4—Chlor0pheny1)—5,S—diethyl-é—methyl—B—pyrrolin-z—'
one, shown below, was prepared according to the methods
described in Example 43. Yield: 900 mg, 99%; MS (IS):.264
5 [MHIT.

Cl
4-Bromomethyl -3- (4-chlorophenyl) -5,5-diethyl-3-
pyrrolin-2-one, shown below, was pPrepared according to the
10 wmethods described in Example 43. Yield: 480 mg, 99%; MS |
(IS): 342 [MH]™.

CH,
Br CHa

Cl




CH24-F 0.4-F CHZ4-F 04-F CH23-F , 03-F CH23-F R nethyl methyl nethyl
methyl H H nethyl nmethyl H Yl 1/USU/Z//J6 n-butyl n-blApil 2006nzyl
Benzyt WO 02/ 32888 03- Fnethyl CH22FH 02- FH CH22- Fnet hyl 02- Fnet hyl

WO 02/32888 _ PCT/US01/27756

-154- B

3—(4-Chlorophenyl)~5fslaiethyl—4—ethy1aminomethyl—3-
pyrrolin-2-one, shown below, was prepared according to the
methods described in Example 43. Yield: 325 mg, 76%; MS
5 (IS): 307 [MH]'.

Cl
2-(R)-2-(2- (N-tert-Butoxycarbonylamino-2-methyl -
propionylamino} -3-phenylmethoxypropionic acid N- (4-(4-
10 chlorophenyl)—2;2—diethy1—5~0xo-3-pyrrolin-B—ylmethyl)-N— e
ethylamide was prepared accordihé to the methods describéa-l

in Exawple 1. Yield: 485 mg, 91%; MS (IS): 669 [(MH]*.

4 C“/u\ /|<CH

c_l'
“The title compound was prepared according to the
15 methods descrlbed in Example 1. Yield: 335 mg, 69%; MQ
(18} 569 [MH1*; m. p. 140- 145°c. | -

TRy



CH2 3-BrH 03-BrH CH23- Brnet hyl 03-Brnet hyl CH24-BrH 04- Br H CH24- Br net hyl
04- Br met hyl CH24- CH3H O4- CH3H CH24- CH3net hyl 04- CH3net hyl 1€H33H 2B3H 03- CH3H
CH23- CH3net hyl 03- CH3net hyl CH24- CF3H 04- CF3H CH24- CF3net hyl 04- CF3net hyl
CH23- CF3H 03- CF3H CH23- CF3net hyl 03- CF3net hyl CH24- OCH3H 04- OCH3H

CH24- OCH3net hyl 0 .
WO 02/32888 : PCT/US01/27756

~155-

|  Example 47
2—(R)-Z-(2-Amino-2~methy1propiony1amino)—3—pheny1methoxy-

" propionic acid N- (3- (4-chlorophenoxy)} -2-oxo~1-azaspiro [4.5]

5 dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG  cH,
SR Ur Y o
o7 N/J ’

The title compound, shown above, was prepared as
follows. '
4—Bromométhy1—3—(4—chlofophenoxy)—l—azaspiro [4.5] dec-
10 3-ene-2-one, shown below, was prepared from 4- _
chlorophenoxyacetic acid and 1-ethynyl-1-cyclohexylamine
according to the methods described in Example 43. ‘Yield:
0.9 g, 41%; MS (IS): 300 [MH]*. | |

15




4- OCH3 net hyl CH23- OCH3 03- OCH3H CH23- 0CH3net hyl 03- OCH3net hyl

CH24- C( CH3) 3H 04- C( CH3) 3H CH24- C( CHa) 3ret hyl 04- C( CH3) 3met h/ApGIRBOSCNH 12
April 200 o VA LJL 1Al YI | Wel/L/ /14 -204 04- CNH CH2A- CNnet hy
04- CNnet hs’f'  BPBIBONH 03- ONH, CH23- CNiret hyl 03- CNet hyl CHRéTASRE24

04- SO2CH3H CH24- SO2CH3net hyl 04- SO2CH3net hyl CH23- SO2CH3H 03- SO2CH3H.

-156- -

3-{4-Chlorophenoxy) ~4\—é.thylaminomethy1-—1 -azaspiro [4.5]
dec—3—ene-42—one, shown below, was prepared according to the
methods described in Example 43. Yield: 200 mg, 25%; MS

5 (IS): 335 [MH]*

FQC’"\\NH

CI\Q\ (.
o] o |
The title compound was prepared and deprotllected

according to the methods described in Example 1.

Yield: 242 mg, 57%; MS (IS): 597 (MH]*; m.p. 118°cC.
10



CH23- SORCH3met hyl 03- SO2CH3net hyl CH23- phenoxyH 03- phenoxyH
CH23- phenoxynet hyl 03- phenoxynet hyl CH24- phenoxyH 04- phendb@dapril 2005
CH24- phenoxynet hyl 04- phenoxynet hyl CH22, 4- F2H 02, 4- F2H CH22, 4- F2net hyl
02. 4- F2net hyl CH23, 4- F2H 03, 4- F2H CH23: 4- F2net hyl O . 3. 4- F2net hy|
CH23, 5- F3yh B33 Bsd2H CH23, 5-F2net hyl 03, 5- F2net hyl CH22, 3;E2H 02, 3
CH22, 3- F2net hyl 02, 3- F2net hyl CH22, 6- F2H 02, 6- F2H Bhotfannde "

-157-

Example 48
2-(R)—2~(2—Amino-z—methylprbpionylamino)—3—

phenylmethoxypropionic acid N-{(3-{3-chloro-phenvyl)~2-oxo-1-

5 lazaspiro[4.5]dec—3—ene—4—y1methyl)—N-ethylamide

trifluorcacetate

H.,C

3% CH,
o)
NH,
- NH
O E)
0~ N

Ci

F o)
F
é OH

The title compound, shown above, was prepared as
10 follows. | -

Y

4—Bromomethy1—3—(3—chloropheny1)-1—azaspito[4;5]dec—3—
ene-2-one, shown below, was prepared from 3- | '
~ chlorophenylacetic acid and 1-ethynyleyclohexylamine
according to the methods described in Example 43. Yield:
15 850 mg, 65%; MS (IS): 354 [MH]*.




CH22 6-F2nethyl WO (12132888 0O CHz O CH2 0O CH2 0 CH2 0O CHz 0O CH2

0O CH2 0OCH20 CH O CH 0 CHz 0 CH O 12 April 2005

WO 02/32888 : PCT/US01/27756

-158- -

3~ (3-Chlorophenyl) -4 -.éthyl aminomethyl-1-azaspiro [4.5]
dec-3-ene-2-one was prepared according to the méﬁhods
described in Example 43. Yield: 120 mg, 94%; MS (IS): 319

5 [mH]™. |

The title compound was prepared and deprotected
according to the methods described in Example 1.

Yield: 91 mg, 83%; MS (IS): 581 [MH]Y; w.p. >90°C {(decomp.)
10 |




CH2 0 CH2 0O CHz O CH2 0 C}E ,~0CH2 0 CHz O
2,5-Fz 2,5-F2 2,5-F2 2,5-F2 2-F-3-d 2-F-3-C
3,4-C 2

CH2 0 CHz -205 2,6-F2
2- F- 31&Aprib2¢as3- ¢

WO 02/32888 | PCT/USO1/27756

~-159~

Example 49
2-(R)-2-(2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N-(3-(2—chloro—§henyl)—2—oxo-1—azaspiro [4.5]

5 dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG  cn

3
O
NH

F )
NH FH
©/\O/I /(i-:H3 i o
_ o’/ .N

The title compound, as shown above, was prepared as
follows. -

10 -3-(2~Chlorophenyl)—4—ethy1aminomethf1?1w _
azaspiroi4.5]dec-3-ene-2-one, shown below, was prepared from
2~ chlorophenylacetlc acid and 1- ethynyl 1-cyclohexylamine

'accordlng to the methods described in Example 43. Yield:
110 mg, 78%; MS (IS8): 319 [MH]'.

H,C 7\ . ' o
- NH oL
\ S '

15




3,4-C 2 3,4-CI2 3,4-C12 3-phenyl 3-phenyl 3-phenyl 3-phenyl 4-phenyl

4- phenyl  4-phenyl
3-(4-fluorophenyl)
4- (4f i uorwphenssy
3- (4-6l orophenyi)
3(4-chl orophenyl)
4- (4- chi orophenyl)

4- phenyl
3-(4-fluorophenyl)
4- (4-fl uorophenyl)
3- (4-chl or ophenyl)
4( 4- chl or ophenyl)

3-(4-fluorophenyl)

444=Ff | uor ophenyl )

3- (4- f | uckokpib Bgos

4- (4-f1 uorophenylBctiusers2i7s6

3. (4-chl or ophenyl)
4- (4-chl orophenyl)

3-(4;(CF3)phenyI1160h

4( 4- chl ot phenyl)

The title compound was‘prepared and deprotected
according to the methods described in Example 1. Yield: 87

mg, 82%; MS (IS): 581 [MH]*; m.p. 132-137°C.

5
Examglé 50
2—(R)—2—(2—Amino-z—methylpropioqylamino}—3-phenylmethoxy—
.propionic acid N- (3-(4-chlorophenyl) -2-oxo-1-azaspiro [4.5]
dec-3~ene-4-ylmethyl) -N-ethylamide hydrochloride
_ O ‘
: "NH,
' [:::]//\\o’/:;[:NHCHa HCl
P
10 Cl

- The title compound, as shown above, was prepared as
follows. ' ‘




3- . 4- CF3) .blﬁué.nyl ) 3-(4-(CF3)phenyl) 3.(4-(CF3)phenyl) 4-(4-(CF3)phenyl)
me'g hyl( H Hnethyl methyl H Hnethyl methyl H H met%yﬂpﬂgm yl H H
methyl methyl H Hnmethyl nmethyl H H nethyl

WO 12/32888 PCT/US01/27756

-161-~

3f[4-Chloropheny1)r4-methyl~1—azaspiro[4.5]dec-3—ene—2-
one, shown below, was prepared from 4-chlorophenyl-acetic
acid and 1-ethynylcyclohexylamine according to the methods
5 described in Example 43. Yield: 621 mg, 62%; MS (IS): 551
MH]*, 276 [MH]". '

4—Bromomethy1-3—(4—chlorophenyl)-l;azaspiro[4.S]dec—3-
ene-2-one was prepared according to the methods described ip:™ <

16 Example 43. Yield: 552 mg, 45%; MS (IS): 356 [MH]*.




methyl H Hnmethyl nethyl H Hnmethyl nmethyl Hnmethyl nethyl H H
methyl methyl H 12 April 2005 rCl/USOL127756 -206- O4- (4 AfHdebsny!)H
CH24- (4- (CF3) phenyl ) net hyl O4- (4=( CF3) phenyl ) met hyl CH23-(2-thienyl)H
C3- ( 2-1 hl‘@ﬂy'ﬂl)‘H“ZHZB- ( 2-thi emyl ) net hyl C3- ( 2-thi enyl ) net WJ[‘/USOUZ']';:';G

CH24- (2-t hienyl ) H '

-162- ~

3- (4-Chlorophenyl) -4-éthylaminomethyl-1-azaspiro [4.5]
dec-3-ene-2-one was prepared according to the methods
described in Example 43. Yield: 444 mg, 89%; MS (IS): 319

5 [MH]'. |

HC N\
: NH

Cl




- (2-thienyl)H CH24-(2-thi enyl ) net hyl O4-(2-thi enyl ) net hyl
CH23- (3-thienyl )H G- (3-thienyl)H CH23- (3-thi enyl ) methyl 12 April 2005
@3- (3-thienyl)net hyl CH24-(3-thienyl)H 04-(3-thienyt)H
CH24- (3-t hi enyl ) net hyl 04-(3-thienyl)methyl CH23-(5-chloro-2-thienyl)H
@8- ( 5- chiwoez/22sshi enyl ) H CHZ3- ( 5- chl or 0- 2- thlenyl)nethylpcnuynnThﬁ
8- (5-chtoro-2-thienyl)nmethyl CH24-(5-chloro-2-thienyl)H
04- (5-chl oro-2-thi enyl ) H CH24- ( 5- chl or o- 2-t hi enyl ) et hyl
04- (5-chl oro-2-thienyl) et hyl CH24-(pyridin-2-yl)H .04-(pyridin-2-yl)H
CH24- (pyridin-2-yl)methyl O4-(pyridi ni83yl) met hyl CH24- (pyr|d|n 3-yl)H
04- (Pyridin-3-yl)H CH24- (pyridi n-3-yi)nmethyl 04-(pyridin-3-yl)nethyl
CH23- (pyridin-4-yl)H

2—(R)~2—(2—(N-terthutoxycarbonylamino)—2—methy1—
propionylamino) -3 -phenyl-methoxypropionic acid N- (3- (4-
chlorophenyl)-2-0xo-1~azaspiro[4.5]dec—3—ene-4—y1methy1)-N—
5 ethYlamide, shown below, was prepared according to the
methods described in Example 1. Yield: 900 mg, 95%; MS
(I8): 703 [MNal*, 681 [MH]*.

CH,

e

cl
-The title compound was prepared according to the
10 ‘methdds described. in Example 7. Yield: 521 mg, 64%, Ms
(Is): 581 [MH1*; m.p. >128°C (decomp )




03- (pyridin-4-yl)H CH23- (‘pyridn-4-yl)nethyl 03-(pyridin-4-yl)net hOyI
- CH24- (pyridin-4-yl)H 04-(pyridin-4-yl)H CH24-(Pyridin-4-yﬁ¥dﬁ¥¢@ﬂ 912 April
2005 WD 02/ 32888 PCT/USI| 1/277i6 -207 O4-(pyrdin-4-yl) et hyl
CH23- (t hi amyl)H O3- (t hiazol -2-yl)H CH23-(thi azol - 2- et hyl
03- (thii a%ﬁ'l-z’éfsﬁ) met hyl CH24- (t hi azol - 2-yl ) H O4- (t hi azo'?/-’)é'is;‘/'f’ﬁr““
CH24- (t hi azol -2-yl )nmet hyl O4-(thiazol -2-yl)nethyl CH23-(oexazol-2-yl)H
3- (oxazol -2-yl ) H CH23- (oxazol - 2-yl ) net hyl O3- (oxazol - 2-yt) et hyl
CH24- (oxazol - 2-yt ) H O4- (oxazol - 2-yl ) H&24- (oxazol - 2-yl ) met hyl
- (oxazol - 2-yl ) nmet hyl CH23- NO2H

Examplée 51
2-{R}-2- (2-Amino-2-methylpropionylamino) -3-phenylmethoxy- -

pPropionic acid N-(3-(4-bromophenyl) -2-oxo-1l-azaspirc [4.5]

5 - dec-3-ene-4-ylmethyl) -N-ethylamide trifluoroacetate

HG o,

o

er
The title compound, as shown above, was prepared as
follows. ' ' A '

10 4¥Bromomethy1;3—(4—bromopheny1)7lwazaspiro[4.5]deé43¥
ene-2-one, shown below, was. prepared from 4-
bromophenylacetic acid and 1~ethynylcyclohekylandné

. according to the methods described in Ekémple a3, Yield:
580 mg, 63%; MS {IS): 398 [mH)*. '

15 -




8- NO2H CH23- NCRmet hyl  OB- NO2ret hyl  CHR4- NORH O4- NORH CH24- NC2net hy|

O4- NO2met hyl  CH24- C2HsH O4- C2H5H CH24- C2H5net hyl  O4- C2H5 me Eiyaril - OC2H5H
O4- OC2HsH CH24- 0C2Hsnet hyl O 4- 0C2H5 nethyl H CH24- CONH2 O4- CONH2H CH2
--.4-CONH2met hyl O.. 4- CONH2nethyl 12 April 2005 -208 TABLE 111 x V. H CH2H
WO 02/32888 PCT/US01/27756 _
-165-

-3¥{4—Bromophenylf-4-ethylaminomethyl-1~azaspiro [4.5])
dec-3-ene-2-one, shown below, was prepared accordingjto'the
methods described in Example 43. Yield: 145 mg, 99% MS

5 (I8): 363 [MH]'.

H,C N\
: NH

\ NH

Br
The title compound was prepared and déprotected
according to the methods described in Example 1.

Yield: 89 mg, 78%; MS (IS): 626 [MH]*; m.p. 132-137°C.



OHH CH2Hmet hyl OHmet hyl O -' 4-CI H 04- O H CH24- Ol et hyl  04- O net il
03-C H CH23-Cl net hyl 03-Clmethyl CH22-ClH 02-Cl H CH22- Ol mdEmyaril 3005C) net hyl-
CH24- FH O4- FH CH24- Frret hyl 04- Fret hyl CH23- FH 03- FH CH23- Fet hyl WO

02/ 32888 w89%323§33' Fret hyl C‘H‘22' FH @2- FH CH22- Fret hyl PCT/USG1/27756

-166- -

Example 52 |
2—(R)—2~(2~Amino-2—methylpropionylamino)—3—pheny1methqu-

propionic acid N-ethyl-N-(3- (4-fluorophenyl)-2-oxo-1-

5 azaspiro[4.5]ldec-3-ene-4-ylmethyvl)amide trifluoroacetate

MG on,
o}

NH FH
o CH,
) F OH
| 0~ "NT :

The titié-compound, shown above, was prepared as .
follows.
4-Bromomethyl -3~ (4~fluorophenyl) -1-azaspiro[4.5]}dec-3-
10 ene-2-one, shown below, was'prepared.from 4 -fluoro-
pheﬁylacetic acid and l—ethynylcycldheiylamine acdprding to
the methods described . in Example 43. Yield; 1.33 g, 49%; MS
(IS): 338 [MH]®. - - "

15
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Q2- Fret hyl CH23-BrH G3- BrH CH23- Brnet hyl O3- Brnet hyl CH24-8r
CH24- Br net hyl O4-Brnet hyl CH24- CH3H O4- CH3H CH24- CH3n®et hyl CHSrret hyl-
CH23- CH; H @3- CH3H CH23- CH3mret hyl O3- CH3. nmet hyl CH24- CF3H 04- CF3H

CH24- CF3net hyl O4- CF3net hyl <« EH23- CF3H 3- CF3H CH23- CF3net hyl O3- CF3net hyl
CH24- OCH3WMOM®MA53T88H3H CH24- OCH3net hyl PCT/US01/27756 \

-167-

4-Ethylaminomethyl—3n(4—fluorcphenyl)rl-azaspiro {4.5]
dec-3-ene—2—one,‘shown below, was prepared according to the

methods described in Example 43. Yield: 100 mg, 83%; MS

5 (IS): 303 [MH].
Hac /’\ .
‘ NH
\ NH

F
- The title compound was prepared and deprotected
according to the methods described in Example 1. -

Yield: 85 mg, 68%; MS (IS): 565 [MH]*; m.p. 140-150°C. s




O4- OCH3met hyl . CHz3- OCH3H O3- OCH3H CH2' 3- OCH3met hyl 03- OCH3net hy!|
CH24C( CH3) 3H O4- C( CH3) 3H CH24- C( CH3) 3net hyl  04C( CH3) 3net hy[t2 GHARIDEH 12
April 2005 PC77us01127756 -210 04- CNH CH24- CNmet hyl ~ 04- CNimet hyl CH23- CNH
03- CNH CH*2 BRa%¥hyl  03- CNnpt-hyl  CH24- SO2CH3H 04- SO2CH3HPCHERINBTEEH et hy |
04- SCRCH3met hyl CH23- SORCH3H 03- SCRCH3H CH23- SCRCH3met hyl O 3- SCRCH3net hy |

~168- -

Eﬁémgle 53
2- (R} -2~ (2~-Amino-2-methylpropionylamino) -3~

phenylmethoxypropionic acid N-ethyl-N-(3- (4-methylphenyl)}-2-~

5 _ oxo-l-azaspiro[4.5]dec-3-ene-4-ylmethyl) amide

trifluorcacetate

H

& cH,
)
NH2 E O

H,C
The title cdmpound,‘as shown above, was prepared as
10 follows.




CH23- phenoxyH 03- phenoxyH CH23- phenoxynet hyl 03- phenoxymnet J@’Apr@i@% phenoxyH
04- phenoxyH CH24- phenoxynet hyl 04- phenoxynet hyl CH22. 4- F2H 02) 4- E '
CH22, 4- F2net hyl 02. 4- F2met hyl CH23, 4- F2H 03, 4- F2H CH23, 4- F2net hyl

03, 4- F2rne ‘J CH23, 5- F2H 03;5- F2H CH23, 5- F2net hyl . O3, 5- F2net hyl .
CH22, 3- F20 ' H 89588 Fon cH22, 3- F2nmet hyl 02, 3- F2net hyl  CH22, GCRRIS00276 F2H
CH22, 6- F2net hyl WD 02/ 32888

~-169-

44Ethylaminomethyle3-(4-methy1phenyl)—l—azaspiro {4.5]
| dec~3-ene—2—one;'shown_below,-was prepared from 4-
methylphenylacetic acid and l-ethynylcyclohexylamine
5> according to the methods described in Example 43. The
product was isolated after column chfomatography

(CH,Cl2/ethanol 95:5). ¥Yield: 120 mg, 11%; MS (IS): 299

[MH] ™.
HC~ N\
NH
HeCe | g
10 The title compound was prepared and deprotected

according to the methods described in Example 1. Yield: 110
mg, 87%; MS (IS): 561 [MH]'; m.p. >135°C {decomp.)

LS




-211 02,6-F2 CH2 2,5-F2 0O 2,5-F2 CH2 2,5F2 O 2,5-F2 2§0§CI
2-F-3-d CH2 2-F-3-d 0O 2-F-3-C CH2 3,4-C12 O 3,4- CI2 Cl2 O
3,4-C 2 WU“ 3-phenyl O 3-phenyl CH2 3-phenyl O 3-phenyl CH2 4-phenyl
O 4-phenyl ~ GH2"°3- phenyl 0. 4-phenyt CH2 3- (4-f | uor opheR§EIjUSIG27756
3-(4-flu orophenyl ) CH2 3-(4-fluorophenyl) O 3-(4-fluorophenyl) CH2
4- (4-fluorophenyl) 0 4-(4-fluorophenyl) :
~-170- ~
Example 54

2-(R)—2~(2-Amino-2—methylpropionylamino)-3—pheqylmethoxy-
propionic acid N-(3- (4-biphenyl) -2-oxo-1-azaspiro [4.5] dec-
5 3-ene-4-ylmethyl) -N-ethylamide hydrochloride

H,C

CH,
o
NH,
NH

HCI

The title compound, shown above, was prepared as
follows.

Y

10




CH2 4-(4-fluorophenyl) O 4-(4-fluorophenyl) CH2 3-(4- chlorophe

4- (4-chl orophenyl) 0 4-(4-chlorophenyl) CH2 4-(4chlorophenyl) O
4- (4-chl orophenyl) CH2 3-(4-(CF3)phenyl) O 3-(4-(CF3)phenyl) CH2
3- (4( CF3) PRdRPI%P8 O 3- {4{ CF3)phenyl ) CH2 4{4- ( CF3) phenywOrsei/mks
methyl nmethyl H Hnmethyl nmethyl H H nethyl nethyl

-171-

34(4~Biphenyl)—4-brom0methyl—1-azaspiro[4.5}dec—3-ene-
2-one, shown below, was prepared from 4-biphenyl-acetic acid
and l1-ethynylcyclohexylamine according to the methods

5 described in Example 43. Yield: 680 mg, 70%; MS (IS): 396
{MH] .

)
3-(4-chi orophenyl ) G2 3- (4- chl or ophenyl) O 3+ (4- chi or opHeAIZO0TH 2

H H_ .

3—(4-Bipheny1}—4-ethylaminomeﬁhyl—l—azaspiro [4.5] dééljﬁﬁwﬁr

_ 3:ene~2—one, shown below, was'prepared according, to the
10 methods described in Example 43. Yield: 480 mg, 78%; MS
{(Is): 361 [MH]*. '

|-|:,<:/\NH

The title compound was prepared and deprotected
accordlng to the methods described in Examples 1 and 7.

15 - Yleld 383 mg, 525, MS (IS) 623 [MH]*; m.p. 176°C.




H Hnmethyl nmethyl H Hnmethyl methyl H H nmethyl nyA E 0
net hyl Hy H met h§| methyl PCT/USI| 1/277i6 12 April 2005 41PH4 Pga
/JO -212 A-(4-(CF3) phenyl )H CH24- (4- (CF3) phenyl ) et hyl )
04-(4-((:ng4 4%@% B) met hyl CH23- (2-thienyl )H PCT/US01/27756

-172- -

Example 55
2-(R)f2-(2-Amino—z—methylpropionylamino)~3—phenylmethoxy—

propionic acid N-ethyl-N-(2eoxo-3—phehyl—l—azaspiro [4.5]

5 ‘ dec-3-ene-4-ylmethyl) amide trifluoroacetate

O

, NH,
, NH F
o
' : 0% N

The title éompound; shown abéﬁe, was prepared as
follows. ‘

10 : 4-Methyl-3-phenyl-1-azaspiro[4.5)dec- 3 -ene-2-one, shown
below, was prepared from phenylacetlc acid and 1-
ethynylcyclohexylamine accordlng to the methods descrlbed in
Example 43. vYield: 675 mg, 75%; MS (Is) 242,[MH]*.

5

met hyl
111141




B-(2-thienyl)H CH23- (2-thi enyl ) net hyl O3-(2-thi enyl) net hy{zA il 2005
CH24- (2-thienyl)H O4-(2-thi enyl ) H CH24- (2-t hi enyl ) net hyl P
A-(2-thienyl)nethyl CH23-(3-thienyl)H O3-(3-thienyl)H

CH23- (3-thj.en I#rret hyl O3-(3-thienyl)nmethyl CH24-(3-thienyl)H

O4- (3-t hi r?yq%s 824 (3- t hi ényl ) met hyl O4- (3-t hi enyl ) metPeJrUSo/27756
CH23- (5-chl oro-2-thienyl)H - (5-chioro-2-thienyl)H _

CH23- (5-chl or o- 2-t hi enyl ) met hyl G3-(5-chl oro-2-thi enyl) net hyl
CH24- (5-chl oro-2-t hi enyl ) H O4- (5-chl ofp3 24hi enyl ) H

CH24- (5-chl oro- 2-t hi enyl ) net hyl 0O445-chl or o- 2-t hi enyl ) net hyl

CH24- (pyridin-2-yl)H O4- (pyridi n-2-yi )H CH24- (pyddi n- 2-yl ) net hyl
04- (pyridin-2-yl)methyl CH24-(pyridin-3-yl)H

4~Bromomethy1—3—phenyl—l-azaspiro[4.5]dec—3-enev2—one,
shown below, was prepared according to the methods described

in Example 43. Yield: 610 mg, 68%; MS (IS): 320 [MH]*

4—Ethylaminomethyl—3—phenyl—l—azaspiro[4.Sldec—j-ene—z;
one, shown below, was prepared according to the methods

described in Example 43. vYield: 360 mg, 67%; MS (IS): 285
[ME]*. |

10




yi ) H CH24- (pyri di n- 3-yl ) net hyl

CH23- (pyridin-4-yl)H OG3-(pyridin-4-yl')H CH23-
B- (pyri met hyl CH24- (pyridin-4-yl)H
CH24- (pyS%QP%Q%L%I) methyl 42 April 2005 WD O
A(pyridin-4-yl)nmethyl CH23-(thiazol-2-yl)H O3-(thiazol-2-yl)H

- (pyridin-3- - pyr|d|n3¥ré)rrethl

$|d| n- 4 ylj Pﬁ|y2005
(

(py
04- (pyridin-4
2/

| ) H
32888 PCTF@ES@!LWQ??%G 213

CH23- (t hi azol - 2-yl)net hyl 03-(thiazol -2-yl) net hyl CI—|24-(t‘hi,azoI-2-yI)H‘

X4- (thiazol -2-yl)H CH24- (t hi azol - 2- yl)7et hyl O4- (t hi azol - 2-yl-) et hyl
CH23- (oxazol -2-yl ) H OB- (oxazol -2-yl')H CH23- (oxazol - 2-yl') net hyl
(3- (oxazol-2-yl ) nmet hyl CH24-(oxazol -2-yl) -H

2~(R)—2-(2~(N~tert—Butékycarbonylamino}—2—methyl—
- Propionylamino) -3-phenylmethoxypropionic acid N-ethyl-N- {2-
oxo—3~pheny1—1-azaspiro[4.5]dec—3-ene-4—ylmethy1) amide,
5 shown below, was prepared according to the methods described

in Example 1. Yield: 730 mg, 89%; MS (I8): 647 [MH]*.

$ Cﬁiﬁa [
o ~ CH
ﬁXN .O/% 3
H CH,

The title compound was bprepared according to the
methods descrlbed in Example 1. Yield: 640 mg, 86%; MS
10 (IS)- 547 {MH]*‘, m.p. 145°C.



04- (oxazol - 2-yl ) H CH24- (oxazol - 2-yl ) et hyl O4- (oxazol - 2 ylg thyl CH23- NO2H
3- NO2H CH23- N2net hyl 03- NO2net hyl CH24- NO2ZH O4NO2H CH24 t2ﬁ9$ :
04- NO2net hyl CHZ4 C2H5H 04- C2HsH CH24- C2H5net hyl 04- C2H5net hyl CH24- OC2H5H

04- OC2Hs HyfgH g2H5met hyl  04- 0C2Hsnet hyl CH24- CONH2 19 04- CONH2H
CH24- CO\IHeret hy 04 CONH2net hyl 12 April 2005 rl | | WUPETABINGTS214 TABLE
| V XAr R5R :
-175-
Examplé 56

2-(R) -2- (2-Amino-2-methylpropionylamino) -3-

phenylmethoxypropionic acid N-ethyl—N-(2—oxo~3~(2—thieny1)-

14azaspiro(4.5]dec-3—ene—4—ylmethy1)amide trifluoroacetate

H,G

CH, |
0 ; :
NH, F O

The title compound, as showh above, was prepared as 
follows.

N—(1~Acetyicy¢10hexy1)—(2~thienyi)acetamide,'shown
_ below was prepared from 2—thieny1acetic-acid and 1- éthynyl—
10 1- cyclohexylamlne accordlng to the methods descrlbed in
Example 43. Yleld 2.37 g (64%); MS (IS) 266.

0O




CH21- napht hyl et hyl H CH21- napht hyl et hyl met hyl 01- napht hyl et g@?ﬂ %.)

CH22- napht hyI et hyl H CH22- napht hyl et hyl net hyl 02- napht hyl et hyl M E/‘
CH2pyri di e él et hyl H Opyri di n-2-yl et hyl H CH2pyri di n- 2-yl et hyl net hyl

Opyri di n- 2%9 met hyl CH2pyri di n-3-yl et hyl H Opyri di n- 3xgpsn byt

CH2pyri di n- 3-yl et hyI met hyl Opyridn-3-ylethyl- _ nethyl

- CH2pyridi n-4-yl et hyl H Opyri di n-4-yl et hyl H CH2pyri di n- 4-yl et hyl net hyl

Opyri di n-4-ylet hyl met hyl "CH22-t hi enyl_gtgyl H 02-t hi enyl et hyl H

CH22-t hi enyl et hyl met hyl 02-t hi enyl et hyl methyl 12 April 2005 WO ( 12/ 32888

CH2 3-thienyl O 3-thienyl CH2 3-thienyl O 3-thienyl

4-Methyl—3~(2-thieny13;1-a2aspiro[4.5]dec—3—ene-2—one;
shown below, was prepared according to the methods described.

in Example 43. Yield: 1.6 g, 56%; MS (IS): 248 [MH]*. .*

4—Ethy1aminomethyl-3—(2-thieny1)~1—azaspiro[4.5]dec-3~

ene-2-one, shown below, was prepared according to the

methods described in Example 43 and isolated after column

chromatography (CH;Cl,/ethanocl 9s5: 5) Yleld 70 mg, 5€, M3
10 (19) : 291 [MH]*




CHz thiazol-2-yl Othiazol-2-yl CH2 thiazol-2-yl O thiag 20@_@ ?

oxazol -2-yl O oxazol -2-yl CH2 oxazol -2-yl O oxazol -2-yl napht hyl

O 1-naphthyl CH2 1-naphthyl O 1-naphthyl CH2 2-naphthyl O 2-napht hyl

CH2 2- napfhhyhaged® 2-naphthyt © CH2 pyridin-2-yl O pyridin-2-yl CHz

pyri di n- 2 yI B pyridin-2-yl CH2 pyridin-3-yl O pyri di Mf-BUSHI27T3512

pyridin-3-yl O pyridin-3-yl CH2 pyridin-4-yl O pyridin-4-yl CH2

pyridin-4-yl O pyridin-4-yl -
: -177-

2—(R)~2—(2-(N—tertfButoxycarbonylamino)—2-methy1}

propionylamino)—3—phenyl-methoxypropionic acid N~ethyl;N-(2-
oxo—Br(2~thieny1)—l—azaspiro{4.S]dec—3—ene-4-ylmethy1)amide,
shown below, was prepared according to the methods described
in Example 1. Yield: 150 mg, 96%; MS (IS): 653 [MH]*.
CH,

CH,

CH,

The title compound was prepared according to the
methods described in Example 1. Yield} 120 mg, 78%; MS
10 (IS): 553 [MH]*; m.p. 126-136°C. | -




CH2 2-thienyl Q2-thienyl CH2 2-thienyt O 2-thienyl CH2 3-thienyt O
3-t hl enyl %HZ 3-thienyl O 3-thienyl CH2 thiazol-2-y1, 1&Apil2e8h-2-yl

| ' hyl
- PCT/ US( 11A47 . 215 ethyl  ethyl ethyl ethyl ethyl ethyl etbyl et
et hyl (etﬁﬁfhégfﬁyr ethyl _nmethyl methyl nethyl methyCT/US#/27756 |

-178~ -

Eﬁémple 57

2—(R)—2—(2-Amino—z—methylpropionylamino)-3—§henylmethéxy—

propionic acid.N-ethyl—N~(1—methy1—2-oxo—3—pheny1~1—

5 azaspiro{4.5]dec-3-ene-4-ylmethyl) amide trifluorocacetate

The title compound, shown above, was prepared as .. . ..o .
follows. |
4—Bromomethyl~1—methyl—3-pheny1-1—azaspiro[4 5]dec 3-
ene-2-one, shown below, was prepared from phenylacetlc acid
10 and 1- ethynylcyclohexylamlne according to the methods
‘described in Examples 43 and 44. Yleld 298 mg, 37%; MS
(18): 334 [MH]*. |

a- Ethylam;nomethyl 1- methyl 3-phenyl-1-azaspiro (4. 5]
15 dec-3- -ene-2-one, shown below, -was prepared accordlng to the

‘methods descrlbed in Example 43,



! hyl
-methyl nethyl nmethyl nmethyl nmethyl nethyl nethyl ’“#ﬂ%@wdzﬁﬁ
nethgl nethgl methyl nmethyl nmethyl nethyl nethyl nethy %

methyl methyl nethyl nethyl nethyl nethyl nethyl 'nethyl H H

WO 02/32888 - PCTIUSO1/27756

~179-

Yield: 235 mg, 91%; MS (I8)-r 299 [MH]"*.

HC\

The title compound was prepared and deprotected
according to the methods descriﬁed in Example 1.
5 Yield: 463 mg, 92%; MS (IS): 561 [MH]*;‘m.p- =87°C (decomp.)
Examble 58
2—(R)—2—(2~Amino—2—methylpropionylamino)—3—phenylmethoxy—
E;oﬁionic acid N—ethyl—N—(l—methy1—3~(3—trif1uoromethyl-ﬁuﬂf
phenyl)-2-oxo—1—azaspiro{4.5}&ec-3—ene44~ylm¢thy1)amide

10

trifluoroacetate

The tltle compound, as shown above, was prepared as
15 follows._

4-Bromomethyl - 1 methyl =-3-(3- trlfluoromethylphenyl) 1~

azasp1ro[4 5]dec 3 -ene-2-one was prepared from 3-




B _ : |
methyl methyl H Hnethyl methyl H Hnethyl nethyl ﬁjAﬁngégy
nethgl H Hnmethyl nmethyl H Hnmethyl nmethyl H Hnethyl nethyl

WO 02/32888 . PCT/US01/27736

-180- h

trifluoromethyl-phenylacetic acid and l-ethynyl-
cyclohexylamine according:ta the methods described in

Examples 43 and 44. Yield: 71 mg, 54%; MS (IS): 402 [Mu]*..

5 4~Ethy1aminomethy1-1~methy1—3—(3-trif1uoromethy1~
phenyl)-l~azaspiro[4 5]dec~3—ene—2—one, shown below, was
prepared according to the wmethods descrlbed in Example 43,

Yield: 59 mg, 99%; MS (IS): 367 [MH] .

10 . The title compound was prepared and deprotected
accordlng to the methods described in Example 1.
" Yield: 70 mg, 62%; MS (IS): 629 [MH]*; m.p. 113-115°C.




~nmethyl nmethyl HH nmethyl methyl H H nmethyl nethyl HH 12 ril 2005
rl uuSeh/ 77756 -216- CH2t hi azol - 2-yl met hyl net hyl Ot hi azol -12-Agril 2005

- met hyl met hyl CH2oxazol - 2-yl met hyl H Ooxazol - 2-yl et hyl H

CHZoxazol \ﬁ \/,Ieérééhyl met hyl ©Ooxazol - 2-ylnet hyl met hyl CH2cyanoet hyl H
Ocyanoet hy P !§/anoet hyl met hyl Ocyanoet hyl net hyl CH2cyaoomes b
Ocyanonet hyl H CH2cyanonet hyl net hyl

-181-

Example 59

2-(R)n2~(2—Amino—2—methylpropionylamino]—3-pheny1methoxy—

propionic acid N- (3- {4-biphenyl) -1-methyl-2-oxo-1-

5 ‘ azaspiro[4.5]dec-3-ene-4-ylmethyl) -N-ethylamide

triflucroacetate

9]

The title compound, as shown abové, was prepared as
follows. ‘ '




Ocyanonet hyl net hyl CH2cycl ohexyl et hyl H Ocycl ohexyl et hyl H )

CH2cydohexyl et hyl net hyl Ocydohexyl et hyl net hyl CH2cycIohexf@ﬁ§¥ﬁ§?¢$

4?qgﬂ CH2cydohexyl nmet hyl net hyl Ocydohexyl et hyl et hyl
y

Ocycl ohex
CH2isoproé%$E% H 0i sopropyl‘et hyl H CH2i sopr opyl et hyl net #A/US0t/27756

Oi sopropyl et hyl , met hyl CH2i sopr opyl nmet hyl H Ol sopr opyl net hyl H C
CH2i sopr opyl nmet hyl met hyl 0i sopr opyl net hyl net hyl 12 April 2005 w OV32stts
Pc' r/ usnu27756 -217 TABLE V x YR5 CHRggsH CH2et hyl H OHet hyl net hyl

3-(4—Biphenyl)«4—broﬁoﬁethyl—1-methy1-1-
azaspiro[4.5]dec—3-ene-2—one, shown below, was prepared from
4-biphenylacetic acid and 1-ethynylcecyclohexylamine according
to the methods described in Examples 43 and 44.
Yield: 228 mg, 44%; MS (IS): 410 [MH]*.

3-(4—Biphenyl)—4—ethylaminomethyl-1~methy1—1—
azaspiro([4.5]dec-3-ene-2-one, shown below, was prepared |
. 10 according to the methods described in Example 43. |

Yield: 180 mg, 87%; MS (IS): 375 [MH]*.

The title compound was prepared and deprotected
_according to the methods described in Example 1.
15 Yield: 50 mg, 14%; MS (IS): 637 [MH]*; m.p. 114°C.




CH2met hyl H OH nmet hyl H H CH2Hmet hyl net hyl CH22- Cl net hyl net hyl CH23-Cl et hyl H

- 03-dethyl H CH23-Cl et hyl met hyl 03-d et hyl met hyl CH23- d net FRAMiI RS hy. .
3-ClH CH23- d net hyl net hyl CH24- d et hyl net hyl CH24- Cl et hyl H Oet hyl

4-Cl et hyl CH24-Cl net hyl H ., 04- Cl et hyl H CH24- Cl net hyl net hyl , CH23

met hy| met WPR024288% CH et hyl 2 24-BrH PCT/US01/27756

~-183-

7 . Example 60
2- (R) -2- (2-Amino-2-methylpropionylamino) -3-

phenjlmethoxypropionic acid N-(3-(4-chlorophenyl) -1-methyl-.

5 2-oxo-~1-azaspiro(4.5ldec-3-ene-4-ylmethyl) -N-ethylamide

trifluorcacetate
H.C
3% CH,
_ O
i NHZ
NH
@/\O/I jHa
O N
O : ' C
“7} > ~

Cl

The-ﬁitle-compound, as shown above, was prepared as
foIlows.

10 - ;3—(4~Chlorophenyl)—1,4~dimethy1-1-qzéspiro[4.5]dec-3~
ene-2-one, shown below,-was prépared.ffom 4- |
chlorophenylacetic acid and 1—ethynf1cyclohexyiamine

'acc0rding to the methods described in Exampleé 43 and 44.
- Yield: 1 g, 67%; MS (IS): 289 [MH]*. | |
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ethyl 12 April 2005 rl [/UDUI/L / /JU -218- 04-Bret hyl et %E%
iy OOS

- CH24- Br et hyl net hyl 04- Br et hyl H CH24- Br et hyl H 04- Br net hyl

CH24- Br net hyl met hyl 03-Bret hyl H CH23- Bret hyl H 03- Br et hyI met hyl CHZS Br et hyl
. et hyl %Y(E %}2 yI H CHZ3- Br et hyl H 03- Br et hyl net hyl %‘,Br rret rret hyl
_CH24 Fet hy et hyl met hyt CH24- Fet hyl met hyl 04- Fnethyr thyIH
04- Fnet hyl net hyl CH24- Fnet hyl net hyl 03-F et hyl H CH23- Fet hyl H
03- Fet hyl et hyl
' -184- -

4—Bromomethy1-3—(4-cﬁl$rophenyl)—1-methyl-1*
azasgpirof4.5)dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. Yield:
5 1.3 g, 99%; MS (I8): 368 [MH]'.

Cl

3- (4-Chlorophenyl) -4-ethylaminomethyl-1-methyl-1-
azaspiroi4.5]dec-3-ene-2-one, shown below, was prepared
accordlng to the methods described in Example 43.

10 Yield: 440 mg, 38%; MS (IS): 333 [MH]*




CH23- Fet hyl met hyl 03-Fnet hyl H CH23- Fn et hyl H 03- Fnet hyl . r’rﬁp\grln 2005
CH23- Fnret hyl et hyl . 02- Fet hyl H CH22- Fet hyl H 02- Fet hyl net hy

CHz2- Fet hyl et hyl 02-. Frret hyl - H CH22- Fret hyl - H O2- Fnet hyl et hyl

CH22- Frret h I net h CH24- CH3et hyl H 04- CH3et hyl met hyl CH24- CH3et hyl net hyl
CH24- W OCHBet hylH 12 April 2005 WO 02/ 32888 PEWWSIRLEL7756 - 219
CH24- 0CH3et hyl net hyl CH23- CF3et hyl H CH23- CF3et hyl net hyI 04- CF3et hyl H

CH24- CF3et hyI H 04- CF3et hyl net hyl -

-185-

2-{R)-2-(2- (N-tert-Butoxycarbonylanino) -2-methyl-
propionylamino) -3-phenyl-methoxypropionic acid N-(3- (4-
chlorophenyl)-1-méthy1—2~oxo—1—azéspiro[4.5]dec—3~ene-4—
5  ylmethyl) -N-ethylamide, shown below, was Prepared according
to the methods described in Example 1. Yield: 600 mg, 86%;
MsS (IS): 695 [MH]".

The title compound was prepared accordihg to the
10 methods described in Example 1. Yield: 450 mg, 75%; MS
(IS): 595 [MH]*; m.p. 120-128°C. N




|

© CH24- OF3et hyl met hyl CH4- phenyl et hyl H CH24- pheny! et hyl et hy|

B- phenyl et hyl H CH23- phenyl et hyl H 8- phenyl et hyl net hyl 12 April 2005
CH23- phenyl et hyl net hyl O4- SQ2CH3et hyl H CH24- SO2CH3et hyl H

04- SO2CH3 @ 3Rishy! CH24- S02CH3et hyl met hyl O4- Sm%mtlﬂ’ﬁﬂﬁu 127756
CH24- SO2CH3net hyl H 04- SO2CH3net hyl net hyl CH24- SO2CH3net h i T’
04- (4-fl uorophenyl) et hyl H CH24- (4-f | uorophenyl ) et hyl H

X4- (4-fl uorophenyl ) et hyl met hyl CH24- (4-fl uorophenyl) et hyI met hyI
4- (4-chl orophenyl ) et hyl H CH24- (4- chl-d86phenyl ) et hyl H

04- (4- chl or ophenyl ) et hyl net hyl CH24- (4- chl or ophenyl ) et hyl rret hyl
4- (pyridin-4yl)ethyl H CH24 (pyridin-4-yl)ethylH

- (pyridin-4-yl)ethyl methyl CH24-(pyridin-4-yl)ethyl net hyl
04-(2-thlenyl)ethyl H

Ex&mgl e 61
2-(R}-2-{2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N-(4- (4-chlorophenyl)-2,2-dimethyl-5-oxo-3-
5 pyrrolin-3-ylmethyl)-N-ethylamide hydrochloride

HG CH,
O
ﬁXNHZ
NH
SRS S

Cl
The title compound, shown above, was prepared as
follows. . o
4-Bromomethyl -3- (4-chlorophenyl) -5, s-dimethyl-B‘-— .-
18 pyrrolin-2-one, shown below, was. prepared from 4-
chlorophenylacetic acid and 1, 1- dlmeﬂlylpropargylamme accordmg
to the methods descrlbed in Example 43.
Yield: 800 mg, 87%; MS (IS): 314 [MH]*.

15




CH24- (2-t hi enyl ) et hyl H O4- (2-t hi enyl ) et hyl net hyl .

CH24- (2-t hi enyl ) et hyl met hyl O4- (3-t hi enyl ) et hyl H CH24- ( 3- 'R 49%% hy! H
04- (3-thi enyl) et hyl net hyl CH24-(3-thi enyl) et hyl net hyl

04- (4- (CF3) phenyl )ethyl H 12« Apri| 2005 rt a U 501/21756 -220-

CH24- ( 4- ( PEBREABAYI ) et hyl H. 04- (4- (CF3) phenyl ) et hyl net hy[PCT/US01/27756

CH24- (4- (CF3) phenyl ) et hyl net hyl TABLE VI xR' CH2HH OHmet hyl CH2Hnet hyl
CH24- CI H CH24- Cl net hyl 04- FH CH24- FH. O4- FMet hyl CH24- FMet hyl- 04- SO2CH3H
CH24- SO2CH3H 04- SC2CH3. Met h* -187-

3-{4-Chlorophenyl} -4-ethylaminomethyl -5, 5-dimethyl-3-
pyrrolin-2-one, shown below, was prepared according to the
methods described in Example 43. Yield: 590 mg, 84%; MS
5 (I8): 279 [MH]".

HC” “NHH,C

Cl

The title compound was prepared and deprotected
according to the methods described in Examples 1 and 7. .
Yield: 209 mg, 17%; MS (IS): 541 [MH]*; m.p. 152°C.

10 ' ' T '



CH24- SORCH3Met hyl 12 April 2005 WO (12/ 32888 PCT/ USOl /27756 -221 TABLE VI
XyAR CH24- O OH 04- Cl OH CH24- Cl Onet hyl 04- Cl Onet hyl CH24- FOR ADSit BmIS

CH24- FOmet hyl O4- FOnet hyl CH2HOH OHOH CH2HOnet hyi OHOmet hyl 12 April 2005
"Val, ,, Lyod@me22 TABLE VI 1 xYR CH2Hmet hyl CH24- O meppyiuséid2asC H 03- CI H

-188- -

fxample 62
2-(R) -2- (2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-

propionic acid N- (4- (4-bromophenyl) -2, 2-dimethyl-5-oxo-3-

5 pyrrolin-3-vlmethyl) -N-ethylamide hydrochloride

HG  ch,
o)
NH,

HCI

Br o erate
Thé title compound, shown ébove, was prepared as
- follows.
4-Bromomethyl-3- (4-bromophenyl) -5, 5-dimethyl-3-
10 pyrrolin—2¥qne, shown below, Wmspnqw&aiﬁony4&ndnophandwxﬁk

acid and i,1-diméthy1propargylamine acéérding,to the methods -~ =

described in Example 43. Yield: 1.39% g, 59%; MS {iS): 355

[l . | . |

15 .
-3-(4~qumophenyi)—4-ethylaminométhyl-5,54diméthyl—3-'

- pyrrolin-2-one, shown below, was prepared according to the '




CH23- Cl met hyl CH22- CI H CH22- O met hyl CH24- Fret hyl 04- Fret hyl  CH23- FH 03- FH
CH23- Fret hyl 03- Fnet hyl CH22- FH 02- FH CH22- Fnet hyl 02- F- meterfjril 2005
CH22- Brnet hyl 02-Brnet hyl CH23-BrH CH23- Brnet hyl O3- Br et hyl CH24- BrH

CH24- Br ne H‘S@E 12 April 2005. WD (12132888 PCT/USI| (/27756 -223 04- Br met hyI
CH24- CH3 A Bet hyl O4- CH3net hyl PCT/US01/27756

-189-

methods described in Example 43. Yield: 820 mg, 53%; MS
(Is) : 323 [MH]",

Br ‘
The title compound was prepared and deprotected
according to the methods described in Examples 1 and 7.

Yield: 605 mg, 41%; MS (IS): 585 [MH]'; m.p. 157°C.

Examgle 63

0 2-(R)-2- (2—Am1no 2~ methylproplonylamlno) ~3- phenylmethoxy—

E;pplonlc acid N-(2-oxo-3-phenoxy-1- -azagpiro[4.5]dec-3-ene-

4-ylmethyl) ~-N-ethylamide hydrochloride

HQ  on,

NHTV

9]

SANS;

‘HCOl

_ The title compound as shown above, was prepared as
15 follows.




CH23- CHBH 03- OHBH CHR3- CHaet hyl 03-CH3met hyl CH24- CF3H 04rGhiy
CH24- CF3met hyl CH23- CF3H CH23- CF3net hyl 03- CF3net hyl CH24- GBI 02 ocHaH
CH24- OCH3yTet hy 04- OCH3met hyl CH23- OCH3H 03- OCH3H CH23- OCH3net hy !

03- ocH3meMAF3888 4- C( CH3) 3H €H24- C( CH3) 3net hyl  04- C( CH3)PEHAisay2778H24- CNH
CH24- CNmet hyl  04- CNimet hyl CH23- CNH 03- CNH CH23- CNiet hyl ~ 03- CNiret hyl

-190-

4—Eromomethy1—3-phen6xyll-é2aspiro{4.5}dec—3—ene—2-oﬁe,
shown below, was preparéd.from phenoxyacetic-acid and 1-
ethynyl-1-cyclohexylamine according to the methods described
5 in Example 43. VYield: 0.7 g, 66%; MS (IS): 336 [MH]".

4—Ethylaminomethy1-3—phenoxy—l—azaspiro{4.5]dec-3—ene—
2-one, shown below, was prepa:ed according to the methods
described in Example 43. Yield: 320 mg, 5I%; MS (IS): 301
10 [ME]",

- The title compound was prepared‘and‘deprotected
accordlng to the methods described in Examples 1 and 7.

_ Yield: 143 mg, 23%; MS {IS): 563 [MH]*,.m.p. 141°C.
15 ' -




CH24- SO2CH3H CH24- SO2CH3nret hyl 04-. SQ2CH3net hyl CH23- SCJZCH%&C?- &(j“ECHBH
CH23- SO2CH3net hyl 03- SO2CH3net hyl CH23- phenoxyH CH23- pheno k992 o

. 3-phenoxynet hyl 12 April 2005 rCl/UJ01/ 27756 -224- CH24-phenoxyH
04-phenoxxkhgﬁﬁﬁ-phenoxynethyl - phenoxymnet hyl CH, 2, 4- F2H Q2, 4- F2H
CH22, 4- F2net hy 52, 4- F2met hyl CH23, 4- F2H 03, 4- F2H CH23, 4 PEEIUSH W36

03, 4- F2met hyl CH23, 5- F2H 03, 5- F2H CH23, 5- F2net hyl ‘

-1591-

| Example 64
2—(R)—2—(2—Amino~2-methylpropionylamino)~3—pheny1methoxy~

propionic acid N- (3- (4-chlorophenoxy) ~-1-methyl -2-oxo-1 -~

5 azaspiro{4.5}dec—3—ene-4—ylmethyl)—N—ethylamide
' hydrochloride

. - H3C CH3
, O
. NHZ

CFﬁ‘i::)L\O 0

The title compound, shbwn.above, was prepared as

follows.

10 : 4-Bromomethyl-3- (4-chlorophenoxy) -1-methyl -1-
gzaspiro{4.5]dec—3~ene—2~one, shown below, was prepared froﬁ
‘4-chlorophenoxyacetic acid and 1—ethynxl4l—cyclo—hexylamine
according to the methods described in Exampleé 43 and 44.

. Yield: 760 mg, 72%; MS (IS): 385 [MHI*;-'

15




03, 5- F2net hyl CH22, 3- F2H 02, 3- F2H CH2213- F2net hyl 02, 3- F2net hyl CH22, 6- F2H

02, 6- F2H CH22, 6- F2net hyl 02, 6- F2nmet hyl CH22, 5- F2H 02, 5- F2H 2k 28082net hyl

2, 5- F2metdy b, 6ig2- F-3-CH. 02-F-3-d H CHZZ‘F‘3‘C|”EthYEmgéhE]%}$|”Ethyl

CH23, 4- Cl 2H 03, 4- Cl 2H CH23, 4-°'Cl 2net hyl 03, 4- Cl 2- net hyl -phenjﬁH :

03- phenyl H CH23- phenyl net hyl 03- phenyl et hyl CH24- phenyl H CH24- phenyl net hyl

12 April 2005 : :
_ ~192-

3-(4-Chlorophenoxy) ~4-ethylaminomethyl-1-methyl-1-
azaspiro[4.5]dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. |

5 Yield: 560 mg, 81%; MS (IS): 350 [MH]*.

NH

Cl \Q\ \ N—CH,
7 0 o

The title compound was prepared and deprotected

H,C

according to the methods described in Examples 1 and 7.

Yield: 161 mg, 16%; MS (IS): 612 [MH]*; m.p. 121°C.
10 |




WD 02/ 32888 -225 O A-phenyl CH2 3-(4-fluorophenyl ) O 3- (@Adjﬁ @%o)henél )

2 3-(4-fluorophenyl) . O 3-(4-fluorophenyl) CHZ 4-(4-fluor
Sﬁ(4-ffuorophen5I) yCLZ 4- (4-fluorophenyl) O 4-(4- quorophenyI) CH2
3- (4-chl owoptrerzgsd ) O 3-(4-chl orophenyl) CH2 3-(4- chIoQQqW%B)?hG ,
3-(4-chl orophenyl) CH2 4-(4-chlorophenyl) O 4-(4-chloropheny CH
4- (4-chl orophenyl) O 4-(4-chlorophenyl) CH2 3-(4-(CF3)phenyl) O
(4- (CF3) phenyl) CH2 3-(4-(CF3)phenyl) O 3-(4-(CF3)phenyl). CH2

3-
4-
4-

(4
(4

-(CF3) phenyl) O 4-(4-(CF3)pheny+393CH2 4-(4-(CF3)phenyl) O
-(CF3) phenyi) CH2 3-(2-thienyl)

Example 65
2-(R)—2-(2-Amino-2-methylpropionylamino)—3-pheny1methoxy—
propionic acid N—ethyl~N-(2—dxo—3~(3—trif1uoromethyl-

5 '-phenyl)—1—azaspiro[4.5]dec-3-ene-4-y1methy1)amide

trifluoroacetate

The title compound, shown abover-was_prepared.as-

10 follows.

15

4-Bromomethyl-3- (3 trlfluoromethylphenyl) -1~ azasplro
[4.5] dec-3-ene-2- ~one, shown below, - was prepared from 3-
'.trlfluoromethylphenyl-acetlc.ac1d and’ l-ethynylcyclo- _
hexylamine according to the methods described in Example 43.‘
Yield: 1.20 g, 39%; Ms (IS]. 388 [MH]+




-(2-thienyl) CH2 3-(2-thienyl) O
-thienyl) CH2 4-(2-th|eny:g 83
- t hi ey, 2 3-(3-thieny

-t hi en;%ﬁ“;‘”‘“ p 4-(3-thienyl) O 4-
-chl oro-2-thienyl) PCT/USO 1/27754
yl methyl H H

gt E: 225: g ag 4I’C /%551/27%6
methyl H H nethyl nethyl

-1%4-

4—Ethy1aminomethy1—33(ﬁ;trifluoromethylphenyl)-1~
azaspiro[4.5]dec-3-ene-2-one, shown below, was prepared
according to the methods described in Example 43. Yield:

5 100 mg, 71%; MS (IS): 353 ([MH]'.

H,C N\ .
NH

\NH

F

The title compound was prepared and deprotected
according to the methods described in Example 1.
Yield: 84 mg, 75%; MS (IS): 615 [MH]*; m.p.. 140-150°C.

10 - o

yl)

i‘izEéitEi:%I% % é?%ﬂﬁé §
(
(

0

H H




methyl methyl H Hnmethyl nmethyl H Hnmethyl methyl H H nethyl

methyl H Hnethyl methyl H Hnethyl nmethyl- .-HH HZARIBIPS net hyl
H .
WO 02/32888 ‘ PCT/US01/27756
~195-
. . Example 66

2—(R)-2-(2-Amino-z~methy1propionylamino)—3—pheny1methoxy—

propionic acid N—(3—(3,4-dichlorophenyl}—2-oxo—1—azaspiro

5 {4.5] dec-3-ene*4-ylmethyl)—N—ethylamide hydrochloride
HG cH,
) o :
" TNH,
NH
@/\O/I )CHS HCI
07 N ‘

cl

The title compound, shown above, was prepared as
follows.

4—Bromomethy1—3—(3,4—dichlorophenyl)-1-azaspiro f4.5]

10 dec-3-ene-2-one, shown below, was prepared from 3,4-

dichloro-phenylacetic acid ahdr1-ethYny3éyclohexylamiﬂe
according to the methods described in Example 43. Yield:
'2.45 g, 51%; MS (IS): 388 [MH]". o |

15 3?(3,47Dichlor0phenyl)74-ethylaminomethy141-azaspiro

[4.5] dec-3-ene-2-one was prepared according to the methods




H nethyl nethyl H 12 April 2005 W/ VL/JL7nnf PCT/ USO1/ 2755601 28685
03- (5-chl oro-2-thienyl)H CH23- (5-chl oro- 2-t hi enyl ) net hyl -
03- (5- chl gy s 25.4Ri enyl ) met hyl CH24- (5-chl oro-2-thi enyl)
- (5-chl oro-2-thi enyl)H CH24- (5-chl oro- 2-t hi enyl ) net hyl
A(5-chl oro-2-thienyl)nmethyl CH24-(3, 4- net hyl enedi oxy) phenyl ) H

- (3, 4- (et hyl enedi oxy) phenyl ) H CHz4- ( 3, 4- (nethylenedloxy)phenyl)nethyl
X4- (3, 4- (net hyl enedi oxy) phenyt ) net hyl16sR4- (furan-2-yl)H O4-(furan-2-yl)H
CH24- (furan-2-yl ) nmethyl O4-(furan-2-yl)nmethyl CH24-(benzot hi ophen-2-yl)H
04- (benzot hi ophen- 2-yl ) H CHz4- (benzot hi ophen- 2-yl ) net hyl

- (benzothlophen 2- A) net hyl CH24- (benzofuran-2-yl)H
described in Example 43. Yield: 2.05 g, 92%; MS (IS) : 353

{MH] .

CT/US01/27756

H,C\
NH

\ NH

Cl

_ Cl
The title compound was prepared and deprotected'
5 according to the methods described in Examples 1 and 7.

Yield: 762 mg, 21%; MS (IS}: 615 [MH]*; m.p. 177°C.

Example 67
2-(R)-2- (2-Am1no 2~ methylproplonylamlno) -3-

10 henylmethoxyproplonlc ‘acid N-(2- (3- (2-chlorophenyl) -2-oxo-’ e

1-azaspiro[4.5]dec-3-ene-4-yl)ethyl) -N-ethylamide

hydrochloride

IS " The titleVCOmpound} shown above, was preﬁared as
follows. ' o
a- (2- chlorophenyl) ~-4- (2 ethylamlno)ethyl -1- azasplro—
fa. 5]dec 3-ene-2-one, shown below, was prepared from 4-

“bromomethyl-3- (2- -¢hlorophenyl) -1-azaspiro({4.5]dec-3-ene-2-




04- (benzof uran-2-yl )H CHz4- (benzof ur an- 2-yl I) met hyl

O4- (benzof uran-2-yl ) met hyl  CHz4{pyri din-2-yl)H O4- (pyri di n12Apri) 2905
CH24- (pyri di n-2-yl) met hyl O4-(pyridin-2-y|) met hyl CH24- (pyridin-3-yl)H
met hyl O4- (pyiidi npé’,rlywlmfgyl

A-(pyri dwo-dsyssgH CH24- (pyri‘dl n-3-yl)
CH23- (pyrldin-4-)A) .H B{pyridin-4-yl)H CHz3- (pyridi n-4-yl)nethy

B- (pyridin-4-yi)- rrethyl CHz4- (pyridin-4-yl)H . O4-(PyTidln-4-yl)H
CHz4- (pyridin-4-yl)methyl 04-(pyridin-4-yl)methyl CH23-(thiazol-2-yl)H
03{thi azol -2-yl)H CH23-(t hi azol -2-yl Y&B¥hyl 12 April 2005 WO 112/ 32888
PCT/ USO01/ 27756 -227- O3-(thiazol-2-yi)nmethyl CH24-(thiazol-2-yl)H

one (Example 49) according to the methods described in

~ Example 9. Yield: 340 g, 46 %, MS (IS): 333 [MH]'.
' HN/\CH

The title compound was prepared and deprotected
5 according to the methods described in Examples 1 and 7.

Yield: 520 mg, 99 %, MS (IS): 595 [MH]*, m.p. 165-167°C.

Example 68
2- (R} -2- (2-Amino-2-methylpropionylamino) -3-phenylmethoxy-

10 propionic acid N-ethyl-N-(3-(2-naphthyl)-2,2-dioxo-2-thia-1-

azaspiro[4.5]dec-3-ene-4-ylmethyl)amide trifiuoroacetate

The title compound, shown above, was prepared as
" follows. '

15



- (thiazol-2-yi)H CH24- (thi azol -2-yl)methyl O4-(thiazol - 2, yAﬁnp%ég/I
CH23- (oxazol - 2-yt)H 3- (oxazol - 2-yl ) H CH23- (oxazol - 2-yl ) me ?
B- (oxazol #2-¥L)aet hyl CH24- (oxazol - 2-yl )H O4- (oxazol - 2-yl
CH24- (oxazol - 2-yl ) met hyl O :4- (oxazol -2-yl ) et hyl CH23- fl@@”N@zﬁH

CH23- NC2net hyl - CB- NO2net hyl  CH24- NO2H O4- NORH CH24- NC2met hyl  CH24- CZHBH.

- C2HS5H CH24- C2H5net hyl O4- C2H5net hyl CH24- OC2HSH O4- OC2HsH
CH24- OC2H5met hyl O4- OC2H5net hyl CH24-C@BH2H CH24- CONH2net hyl -

4-Ethylaminomethyl-3= (I-naphthyl) ~2-thia-1-
azaspiro[4.5]dgc—3~ene 2,2-dioxide, shown below, was
prepared from 1-naphthyl-methylchloride and 1- ,
5 ethynylcyclohexylamine according to the methods described in
Example 1. Yield: 40 mg, 16 %; MS(IS): 371 [MH]*.

Thertitle compound was prepared and deprotected
accoxding to the methods described in Exampie 1. Yield: 39
10 mg, 48 %, MS(IS): 633 [MH]", m.p. 144°C.

Example 69
:2-(R)—2—(2-Amino—2—methylpropionylamino)-3—phenylméthoxy—
propionic acid Nwethyl—N—(3~(25naphthY1)—2,2—dioxb~2~thia~l—

15 azaspiro[4.5]dec—3—ene—4-ylmeth?l)amide trifluorcacetate

o

H

The title compound, as shown above, was prepared’ as
follows. ' ‘
20 4-Ethylaminomethyl-3- (2-naphthyl) -2-thia-1-

. azaspiro{4.51dec-3-ene 2,2-dioxide, shown below, was




O4- CONH2rret hyl 12 Apri |
Het hyl di nmet hyl H Het hyl di net hyl net hyl
Het hyl t et r anet hyl enenet hyl

2005 rt olualvift/1JU -228 TABLE | X YRSR6, RTR
Het hyl t et r anet hyl eneH12 April 2005
Het hyl pent anet hyl eneH Het hyl pent anet hyl enenet hyl

Hret hyl t et r amet hyl eneH

HnethyldlnB Hé{H Hret hyl di met-hyl met hyl
PCT/USH/27756

Het hyl t e PAHEAS | enenet hyl * Hiet hyl pent amet hyl eneH
Hret hyl pent anet hyl enenet hyl 4- Cl et hyl di net hyl net hyl
4-C et hyl tetramet hyl eneH 4-Cl et hyl . t et ramet hyl enenet hyl
4- d et hyl pent anet hyl ene- H MCl et hyl per ret hyl enenet hyl
4- d net hyl di met hyt net hyl 4 Cl net hyl t etranmet hyl eneH
4- Cl et hyl t et r anet hyl enenet hyl MCI net hyl pent anet hyl eneH

4-d , met hyl di met hyl H

prepared from 2-naphthy1“m§thylbromide and 1-
. "ethynquyclohexylamine”according to the methods described in
" Example 1. Yield: 70 wg, 23 %; MS(IS): 371 [MH]".

5 The title compound was prepared and deprotected
acgording to the methods described in Example 1. Yield: 45_

- mg, 55 %; MS (IS): 633 [MH]*, m.p. 122-126°C.

_ Example 70
10 2—(R)—2—(2-Amino—2—methylproPionylamino)~3-pheny1methoxy:fﬁﬁ,

propionic acid N-ethyl -N- (3- (4-methylsul fonylphenyl) -2, 2-

dioxo—z-thia~1—azaspiro[4.5]dec-3—ene—4-ylmethy1)amide

trifluorcacetate

SO
@h/j:/\m, o

f %

&G—ﬁ

15 | fgmﬂ~, - SR

The title. compound, as shown above, was pfepared as
' follows. : :
' 4- Ethylamlnomethyl 3- (4 methylsulfonylphenyl} -2-thia-1-
N azasp1ro[4 5]dec-3-ene 2,2- d10x1de, shown below, was

20._prepared_frqm 4—methylsulfonylbenzylbromlde and 1-




MCI et hyl pent anet hyl enenet hyl 4-Fet hyl di nethyl H 12 April 2005 WO 02/ 32888
PCT/ US01/ 27756 -229 4-Fet hyl di net hyl net hyl 4-Fet hyl t et r an@tApil eoeH
4- Fet hyl t et ranmet hyl enenet hyl 4- Fet hyl pent anet hyl eneH
4- Fet hyl péht afftyl enenet hyl .4- Fret hyl di net hyl H 4- Fret hy FdiwseiRiiwet hyl
4- Frret hyl t et r amet hyl eneH 4- Fnet hyl t et r anet hyl enenet hyl
4- Frret hyl pent anet hyl eneH 4- Fnet hyl pent anet hyl enenet hyl
4- C( CH3) 3et hyl pent anet hyl eneH 4- C( CH3),3gt hyl pent amet hyl enenet-hyl
4- SO2CH3et hyl di met hyl H 4- SO2CH3et hyl di et hyl et hyl
4- SO2CH3et hyl t et r anmet hyl eneH 4- SO2CH3et hyl t et r anet hyl enenet hyl
4- SO2CH3et hyl pent anet hyl eneH 4- SO2CH3et hyl pent anet hyl enenet hyl
4- S CH3meddhwrgl et ph gl SRPEEREs byd dhdatd WPt hods described in

4S02CH3net hyl t et r amet hyl eneH .
ExXample 1. Yield: 121 mg,” 38 %; MS(IS): 339 {MH]®'.

S
He %

5‘ The title compound was prepared and deprotected
according to the methods described in Example 1. Yield: 210
mg, 98 %; MS(IS): 661 [MH]', m.p. 160-165°C.

Additional compounds of the invention may also be
synthesized by methods similar to the foregoing. These

lQ - compounds include those disclosed in the following Tabléé;:"

TABLE |

" CH,
"CH,




4- S2CH3net hyl t et r anet hyl enenet hyl 4- SO2CH3net hyl pent anet hyl eneH

4- SO2CH3net hyl pent anet hyl enenet hyl 12 April 2005 PCT/ USOLM2Abi26@30 TABLE
X XArRSI f CH21- napht hyl et hyl H 01- napht hyl et hyl H CH21- napht hyl et hyl et hyl
01- napht hyl et hyl met hyl CH22- napht hyl et hyl H 02- napht hyl et hyl H

CH22- naphweyizsedsy | net hyl 02- napht hyl et hyl net hyl CH2pyr i dpardsosigiay! ' H
Opyri di n-2-yl ethyl H CH2pyri di n-2-yl ethyl . nmethyl Opyridin-2-yiethyl net hyl’
CH2pyri di n- 3-yi et hyl H Opyri di n- 3-yl et hyl H CH2pyri di n- 3-yi'et hyl net hyl
Opyridin-3-yiethyl..nethyl CH2pyridi n-4-ylethylH Opyridin-4-ylethyl H
CH2pyri di n-4-ylet hyl met hyl Opyri di n-4291et hyl net hyl

CH, 4-F- H H.
o} 4F H H
CH; T 4F H methyl
0 _ 4-F H methyl
CH, H H H
o H H H
CH; H H methyl
&) H H methyl
CH; . 4-Cl ethyl ethyl
0 4-Cl ethyi ethyl
CH, AF ethyl ethyl
o 4-F ethyl ethyl
CH, | H ethyl ethy!
CH, 4-Cl n-propyt H
0 ‘ 4-Cl| | n-propyl methyi
CHz 4-C| n-propyl . methyl
0 . 4-Cl I-propyl H
CH, 4-Cl - i-propyl H
‘ 0 4-Cl  i-propyt methy!
. - CH, Cact - ipropyl methyl
O 4-F - n-propyl H
) CH, 4-F n-propy! H
O 4-F n-propyl methyl
- CHy ‘ 4-F n-propyt : methyl
e} 4-F ipropyt - H
CH, 4-F propyt " H
0 . 4-F : i-propyt - methyl
CH, 4.F ~ i-propyl ' methyl
RS H _h-prdpyl A ) H
CH, “H n-propyl H
8] H - npropyl © methyl
CH; ' H “n-propyl methyl
. 0. H ethyt  °  _ npropyl
- CH H ©. ethyl " n-propyl
o H ethyl ' n-butyl
CH, H ethyl " nbutyl
© 4F ethyl n-propyl
CH; : 4-F ‘ ethyl n-propyl
.0 ' 4F . ethyl ' n-buty]
CH, 4-F ethyl , n-butyl
.0 ' ac ethyt © n-propyl

CH, - 4-Cl . ethyl . n-propyl-




CH22-t hi enyl et hyl H 02-t hi enyl et hyl H CH22-t hi enyl et hyl net hyl 12 April 2005
WD 02/32888 O 2-thienyl. CH2 3-thienyl O 3-thienyl CH2 312Ap&dpD5 O
3-thienyl. Cd2_thiazol-2-yl O thiazol-2-yl CH2 thiazol-2-yl O
thi azol -2-yl CH2 oxazol -2-y]° O oxazol-2-yl CH2 oxazol -"2-'6'1””6”“’
oxazol -2-yl CH2 1-naphthyl O 1-naphthyl CH2 1-naphthyl O 1-naphthyl .
CH2 2-naphthyl O 2-naphthyl CH2 2-naphthyl O 2-naphthyl CH2 _

pyridin-2-yl O pyridin-2-yl ~202-
0 4l ethyl n-butyl
CH, 4-Ci- ethyl n-butyl
o - 4F ethyl ‘ benzyl
CH, 4-F ethyl Benzyi
TABLE I

Y
X Y R®
CH, H methy!
0 . H methyl
- CH, 4-Cl : . - methyl
- 0 4l - methyl
CH; ] 3-Ci ~ . H
0. 3-C) - H
CH; 3-Cl N methyl
o 3-Cl methyt
CH, 2-Cl H
o 2-CI o H
CH, - 2C “methyl
o 2-Cl . methyl: =
CH, - 4-F o)
o 4-F . O H
CHy ' 4-F | - methyl
- 0 4-F ' methyl
‘CH; o 3-F , , H
o 3-F ‘ ‘H

cH, . C3F ‘ methyl




CH2 pyridin-2-yl O pyridin-2-yl
pyridin-3-yl O pyridin-3-yl
pyridin-4-yi 0 pyridin-4-

2-thienyl CH2 3-thienyl

et hyl

CH;
CH,
CH,-
CH,
CH,
CH,
CH,
CH,
CH,
CH; -
CH,
CH,
CH,
CH,
" CH,
CH,
o
CH,
CH,
CH,

CHz

yl  CH2 2-thienyl

CH2 pyridin-3-yi O pyridin-3-yl CH
CH2 pyridin-4-yl O pyridi n-14-Adrit 266%

O 2-thienyl CHZ 2-thienyl O

0 3-thienyl CH2 3-thienyl O 3-thienyl. CH2
thi azol - 2@ 0¥E#8USOl / 27756° - 231 ethyl ethyl ethyl et kgtvusetdryds et hyl

-203-

3-F
“2-F
2-F
2-F
2-F
3-Br
3-Br
3-Br
3-Br
4-Br
4-Br
4-8r
4-Br
4-CH;,
4-CH,3
4-CH;
4-CH;
'3-CHa
3-CH,
3-CH;
3-CH;
4-CF;
4-CF,
4-CF;
4-CF3
3-CF;
3-CF;
3CF;
3-CF;
4-OCHj5
4-OCHs
4-OCH,
4-OCH;
- 3-OCH,
- 3-OCH;,
3-OCH;
3-OCH;
4-C(CHz)s
4-C(CHa)a
4-C(CHz)s
4-C(CHg); .
4-CN -

methyl

methyl
methyl

methyl
methyl

methyi
methyl

“methyl
methyl

methyl T
methyl

methyl
. methyl

methyl
methyl

methyl
- methyl .

methyl
methyl

m_ethy!
methyl




ethyl ethyl ethyl ethyl ethyl ethyl rmethyl nethyl %}{500 t hyl
met hyl nmethyl nmethyl nethyl nethyl nmethyl nethyl 1231 %TE

methyl  mathyl,...pethyl et hyl  methyl nmethyl nmethyl pethyl = met hyI

~204- -
o 4-CN H
CH; 4CN methyl
O 4-CN methyl
CH, 3-CN H
o] 3-CN H
 CH, 3-CN ' methy!
o 3-CN methyl
CH, 4-50,CH; H
o 4-50,CH, H
CH, . 4-80,CH, ‘ . methyl
0 4-S0,CH, miethyl
.CHz 3-802CH3 . H
o  3-S0,CHs, , H
CH; 3-S0,CH; methyl
0 ~ 3-50,CHs methyl
CH, . 3-phenoxy H
o 3-phenoxy H
CHy 3-phenoxy methyl
O 3-phenaxy : methyl
CH; 4-phenoxy ' H ‘
0 4-phenoxy - 7 H
CH, 4-phenoxy methyl
) . : ° 4-phenoxy : methyl
CH, 2,4F, . H
0 _ 24-F, H
CHa 2.4-F, - methyl
o 24-F; : . methyl .
CH, . 3,4-F2 . _ : H
0 34-F, o ‘H -
CH;, 3:4-F, ‘ -methyl
o - 34-F _ methyl
CH, 3,5F; . H
c 3,5-F, ' H
CH; - 35F : " methyl
o] . 3,5F, o “méthyl
CH, 23F; T H
o 23F, S H
CH, ‘23F, - - methyl
O 2,3-F, methyl
- CH, | 26F . .  H
0 2,6-F, | H

.CHz -' : ‘Z,G-Fz '. . o methyl




met hyl
- met hyl
met hyl

met hyl
H H methyl
met hyl

WO 02/32888

.CH
CH;
CH.
GH:
CH:
CH
CH;
CH
CH;
CH;

CH2

met hyl

CH,
CH;
CH
CHz
CHz
CH;
CHz

CH;

met hyl

CH, -

cHz

met hyl

met hyl
H H methyl

-205-

26-Fz -
2,5-F2
2,5-F2
2.5-F2
2,5-F>
2-F-3-Cl
2-F-3-Ct
2-F-3-Ci
‘2-F-3-Cl
34-Clz
3,4-Cl;
34-Ch
3,4-Cl;
3-phenyl

3-phenyl .
3-phenyl
3-phenyl
4-phenyl
_ 4-phenyl
4-phenyl

4-pheriyl

3-(4-fluorophenyt)

3-(4-fluorophenyl)
3-{4-fluoraphenyl}

3-{4-flucrophenyl) '

4-(4-fluorophenyl)

- 4-(4-fuorophenyl)

4-(4-ﬂuorophenyl)
4-(4-fluorophenyl)
3-(4-chtoropheny!)
3-(4-chlorophenyl)
3-(4~chlorophenyl’}
3-{4-chloraphenyl)

4-{4-chiorophenyl) -

4-{4-chilgrophenyl)
4-{4-chiarophenyl)

4-{4-chiorophenyl) -
3-(4«(CFa)phenyl)

3-(4-(CFa)phenyl)
3-(4-(CFs)phenyl)
3°(4-(CFs)phenyl)

4-(4-(CF3)phenyl)

met hyl
met hyl

met hyl rrethyl H
H H mgtfﬁﬁpnf%%q yl

PCT/US01/27756

methyl

methyl
methyl

methyl
methyt

methyl

~ methyl

methyl
methyl

methwl
methyl

methyl -

. methyl

methyt
methyl

methyt
methyl ‘
LA~

methyt
methyl

methyl

© methyl

H net hyI

H H




H Hnethyl nethyl H Hnmethyl nmethyl H H'rret hyl methyl H H methyl
methyl H Hmethyl wmethyl H 12 April 2005 rl, 11 U3Ul/1/12April2885
Q hi azol - 2-yl met hyl H CH2t hi azol - 2-yl net hyl net hyl Q hi azol - 2-yl net hyl net hyl

CH2oxazol -2~yI'imethyl H PUTIUSOL2TTSG

-206- -
O 4-(4-(CF,)phenyt) H
CH, 4-(4-(CFE;3)phenyl) methyl
(o] 4~(4—(CF3)phenyI) methyl
CH, - 3-(2-thienyl) H
0 3-(2-thieny#) H
CH; - 3-(2-thienyl) methyl
@) 3-(2-thienyl) methyl
CH: 4-(2-thienyl) H
o 4-(2-thienyl) H
CH, 4-(2-thienyl) methyl
O 4-(2-thienyl) methy}
CH, 3-(3-thienyt) H
e ' 3-(3-thienyl) H
CH, 3-(3-thienyl) ' - methyl
O : 3-(3-thienyi) methyl
© CHy A-(3-thienyl) H
o) : 4-(3-thienyl) , H
CH, A-(3-thienyl)  methyl
Q &(Ssmienyl) ' methyl
CH;, 3-(5-chioro-2-thienyi) ' H
o 3-(5-chloro-2-thienyl) - H
‘CH» 3-(5-chloro-2-ﬂ1iényl) methyl R
(o} 3-(5-chloro-2-thienyl) ' tnethyl
CH, 4-(5-chloro-2-thienyl) H
O _ 4-{5-chloro-2-thienyl) : - H
CH; 4-(5-chioro-2-thienyt) .. methyl
‘o) 4-(5-chloro-2-thienyl) - methyl
CH;,  4-(pyridin-2-yl) : . H
Ke) 4-{pyridin-2-yi) . o -~ H
CH, 4-(pyridin-2-y1) - methyl
(0] 4-(pyridin-2-yl) ' methyi
CH, 4-(pyridin-3-y}) H
o] 4pyridin-3yl) . ' H
CH, 4-{pyridin-3-yl) . - methyl
o 4-(pyridin-3-y1) _ . methyl
CH, - 3(pyridin-4-yl) - “H
0 3-(pyridin-4-yl) ' H ,
- CH, 3pyidin-4y) . methyl
o 3-{pyridin-4-yi) methyi
. CHy . 4 pyridindy)) H
o 4-(pyridin-4-yt) -  H

CH, - A-(pyridind-yl) - -methyi




Ooxazol - 2-yl met hyl H CH2oxazol - 2- yl met hyl met hyl QOoxazol - 2-y| net hyl net hyl
CH2cycl ohexyl et hyl H Ocycl ohexyl et hyl H CH2cycl ohexyl et hyl netpril 2005
Qcycl ohexyl et hyl net hyl CH2i sopropyl et hyl H QG sopropyl et hyl H
CH2i sopr opyd edrydsnet hyl O sopropyl et hyl net hyl CH2cycl ohe>lg¥ HE{,Q%_}_’L—A
‘Ccycl ohexyl met hyl H CH2cycl ohexyl met hyl net hyl Ocycl ohexyl met hyl netnyl

CH2i sopr opyl nmet hyl H G sopr opyl nmet hyl H CH2i sopr opyl net hyl net hyl

Q sopropyl met hyl net hyl 12 April 2005 WO 1%2/ 32888 -233 TABLE XI x CH2 O

CH O -20

0 4-(pyridin-4-yi) methyt
CH, 3-(thiazol-2-y) -_ H
o . 3-(thiazo!-2-yl) - H
CH, 3-(thiazol-2-y1) methyl
G 3-{thiazol-2-y1) methyl
CH, 4-(thiazol-2-yl) H
o 4-{thiazol-2-y1) , H
CH, 4-{thiazol-2-yl) methyl
O . 4-{thiazol-2-yl) methyl
CH, _ 3-{oxazol-2-yl) . H
O 3-(oxazol-2-yt) H
 CH;, 3-(oxazol-2-yl) methyl
O 3-(oxazol-2-yt) ‘ ' methyt
CH, 4~{oxazol-2-yi) H
o 4-{oxazol-2-yt) H
CH, 4-(oxazol-2-yl) methyl
o 4-{oxazol-2-yi) " methyt
CH, 3-NO, H
© 3-NO. ' | H
CH, ‘ 3-NG» I methyl
- 0 3-NO, methyl
CH, 4-NO, H
0] _ 4-NQ, H
CH 4-NO, | methyl
o 4NO; - methyi
CH; 4-CzHs o ' H
o _ 4-CoHs § - H
,CHZ 4-CoHs . - ,methyl‘ -
o . 4CHs o methyl
CH, 4-0OC,Hs. H
8] 4-0C,Hy H
CH, ~ 4-0CzH; - methyl
0 T 40GHs _ - methyl
, CH,  4CONH, R e
o 4-CONH, - H
CCHp - - 4-CONH, © methyl

o ; | o - . 4-CONH; methyl




CH2 A CH2 0 CH2 0 CH2 0 CH2 0 CH2 0 CH2

0 Ar "1-naphthyl 1-naphthyl 1-naphthyl 1-naphthyl
2- napht hyl - 2-napht hyi -
-208-
TABLE 1l
CH,
NH,
CH,
. NH
X
o7 "N~ ?1':6
CH,
PN
>0
0
Y
X Y
CH, H
O ‘H
‘CH, H
0 H
~ CH, 4-Cl
o 4-Ci
CH; 4-Ci ‘ _
o ' 4-Cl L
CH; , 3-C
0O e
CH, 3-cl
O 3-Cl
CH, 2-Cl
o - 2-Cl
CH, 2-Cl
0 - 2Cl
QHz AF
o . 4F
- CH; 4-F
o) 4F
CH, 3-F
o 3F
CH2 - 3-F - .

0 C'%A;gmz@b? 0 CH2

2- napht

2V ATUIWRILT IV

methyl
methyl

methyl
methyl

. methyf

methyl

methyt _

. miethyl

methyl
methyi

“methyl




2-napht hyl pyridin-2-yl pyridin-2-yl pyridin;2-yl pyridin-2-yl |
pyri di n-3-yl py”ﬁi/tnﬂﬂ&)@l

pyridin-3-yl pyridin-3-yl
pyridin-4-yl pyridin-4-yl

2- t hi enyl wig9z/38ishY!
et hyl

et hyl

CH,
CH,
CH,
CH,
CH,
CH,
CH;
CH,

CH,

CHZ

 CH,

CH,

" CHz

CH,

CH,

CHy

CHg ’

CH,

CH,

CH,

pyridin-3-yi
pyri di n-4-yl

et hyl et hyl

~-209~

3-FE.
2-F
2-F
2-F
2-F
3-Br
3-Br
3-Br
3-Br
4-Br
4-Br
4-Br
4-Br
4-CH,3
4-CH3
4-CH,3
4-CH;,4
3-CH;
3-CH,

- 3-CH,
3-CH; -
4-CF;
4-CF,
4-CF,
4-CF,

- 3-CF
3‘CF3
3-CF;
3-CF;
4-QCH;,4
4-OCH;
4-0CH;,
4-OCH; .
3-0OCH,
3-OCH;
3-OCH,
3-OCH,

4-C(CHg)s

4-C(CH;),
4-C(CHj)q

‘4-C(CHa);
4-CN

2-thienyl 2-thienyl 2-thienyl

ethyl ethyl ethyl ethyt
y y PCT/USO1/27756 y

methyi

methyl
methyl

methyl
methyl

methyl
methy]

methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyt

' methyl
methyl

~ methyt
methyl

méthyl
methyl

et hyl




ethyl ethyl ethyl ethyl ethyl ethyl ethyl
~ethyl ethyl ethyl PCT/US111/2 7 7 5 6 Re H

met hyl  nmethyl...l H methyl nethyl

-210-~
o) 4-CN
CH; 4CN’
0 4-CN
> CH, 3-CN
o 3-CN
CH, 3-CN
o 3-CN
CH; 4-30,CHj3
o 4-SO,CH;
CH, 4-SO,CH;
0 4-30,CH;
CH; 3-S0,CH;
o 3-SO,CH;
CH, 3-80,CH,
o ' 3-S0,CH,
CH, ~ 3-pHenoxy
o 3-phenoxy
CH; 3-phenoxy
G 3-phenoxy
CH; 4-phenoxy
o 4-phenoxy
CH; ' 4-phenoxy
Y 4-phenoxy
CH, 24-F,
e 2,4-F,
- CH; 2.4-F,
-0 24-F,
CH; . 34-F;
o . 84-F
CH, _ 3.4-F,
- 0 3,4-F,
CH; 3,5-F;
O 3,5-F,
CH,. 3,5-F; .
o . 35F;
CH, 2,3-F,
° - 23F,
CH, | 23,
0 . 2,3-F,
‘CH, ' 2,6-F,
0 26F,
CH: ) 2,6-F,

‘methyl

ethyl ety 84dy! et hyl
H et hyl pril B8

met hy

PCL7US01/2T7756

methyl
methyl

methyl
methyt

methyl
methyl

methyl
methyl

rmethyl
methyl

~ methyl

methyl

‘methyl

mathyl

methyl’
methyl

me't_ﬁyl

methyl

methyl

méthyl




H Hnethyl nmethyl H Hnmethyl nmethyl H H nethyl netﬁyApr;}%O@garll 2005
rt. vUSuu27756 -234- CH23-thienylethyl FI O3-thienylethylH
CH23-t hi enyl et hyl met hyl O3-t hi enyl et hyl met hyl CH2t hi azol - 2-yl et hyl H
Q hi azol -go¥hs islﬁﬁl H CH2t hi azol - 2-yi et hyl met hyl O hi azol - 2- 1yl et hyl et hyl
CH2oxazol - 2- y[ et hyl H Qoxazol - 2-yl et hyl H CH2oxazol - 2- y| et Hyl/HettRyT56 .
Qoxazol - 2-yl et hyl net hyl CH21- napht hyl net hyl H

-211-
o _ 2,6-F; , methyl
CH, 2,5-F, H
O 2,5-F, H
CH, 2,5-F, methyi
0 2.5F, methyt
CH- 2-F-3-Ci H
8] 2-F-3-Cl H
CH, 2-F-3-Cl ' methyl
(o} 2-F-3-Cl methyl
CH 3,4-Cl, H
L 3,4-Cly H
“CH, 3,4-Cl, methyl
o) | 3.4-Cl, methyl
CH, 3-phenyl H
O , J-phenyl H
CH>» 3-phenyl -methyl
o , J-phenyl methyl
CH, 4-phenyl” ‘ H
0 4-phenyl ' H
CH, 4-phenyl : . methyi
o) 4-phenyl “methyt
CH: 3-{4-fluorophenyl) H
O 3-(4-fluorophenyt) ‘ H
CH, - 3~(4-fluorophenyl) : ~ methyl
O . 3-(44luorophenyl) . - methyl
CH, 4-(4-fluerophenyl) ~ H
O 4-(4-fluorophenyl) “H
CH; 4-(4-fluorophenyt) T methyl
-0 4-{4-fiuorophenyl) methyl
CH: 3-{4-chiorophenyl) H
8] 3-(4-chlorophenyl) - H
CH; 3-(4-chlorophenyt) '  methyl
0. 3-{4-chlorophenyl) B methyl .. -
‘CH, 4-(4-chlorophenyl) Ho
o 4-(4-chlorophenyt) H
. CH, ~ 4-{4-chlorophenyl) T mettiyl
| o 4-{4-chlorophenyl) S methyl
CH, -3-{4-(CF3)phenyl) H
0 3-{4-(CFs)phenyl) . ' H
CH; 3-{4-(CFs)pheny)) | methyl
o 3H{4-{CFs)phenyl) ) methyl

CH; - 4{4{CFsjpheny) . H




O1- napht hyl met hyl H CH21- napht hyl net hyl net hyl OL- napht hyl met hyl net hyl
CH22- napht hyl et hyl H @2- napht hyl met hyl H CH22- napht hyl met hy f 2Aptk2005
02- napht hyl. getbylpet hyl CH2pyri di n-2-yl met hyl H Qpyri di n-2-yl net hyl H
CH2pyri di n- 2-yl et hyl met hyl . Goyri di n- 2- yl et hyl net hyl
CH2pyri di n- 3-yl met hyl H Opyri di n- 3-yl net hyl H CH2pyri di n- 3-yl met hyl net hyl .
OQpyri di n- 3-yl met hyl met hyl CH2pyri di n-4-yl met hyl H Qpyri di n- 4-yl met hyl H
CH2pyri di n-4-yl met hyl net hyl Qpyri di n-42¥Enet hyl met hyl CH22-t hi enyl met hyl H
Q2-t hi enyl met hyl H CH22-t hi enyl net hyl -nmet hyl O2-thi enyl et hyl net hyl '
CH23-t hi enyl met hyl H 03-t hi enyl net hyl H CH23-t hi enyl net hyl net hyl

B-t hi enyl net hyl net hyl CHZt hi a% 4_(CF3%L$|t)hyl H H
cH2 4-(4-(CF3)phenyl) methyl
0 4-(4-(CF3)phenyl) - methyl
CH;, 3-(2-thienyl) H
o 3~(2-thienyl) H
CH, 3-(2-thienyl) methyl
O 3-(2-thienyl) methyi
CH, 4-(2-thienyl) H
o] 4-(2-thienyl) : H
CH, 4-(2-thienyl) methyl
0 4-(2-thienyl) methyl
CH, 3-(3-thienyl) - - H
¢ ~ 3-(3-thienyl) H
CH, 3-(3-thienyl} methy
o : 3-(3-thienyl) methyl
CH, 4-(3-thienyl) H
o) ' 4-(3-thienyl) . H
CH, 4-(3-thienyl) methyt
¢) 4-(3-thienyl) methyl
CH, 3-(5-chloro-2-thienyl) i H
-0 3—(5'-chloro‘-2—thienyi) N H
" CH, 3-(5-chloro-2-thienyl) ' methyl
0 3-(5-chloro-2-thienyl) . methy
CH, 4-(5-chloro-2-thienyl) H
o) _ 4-(5-chloro-2-thienyl) H
CH, 4-(5-chloro-2-thienyl) =~ - methyl
0 4—(5_-ch|oro-2-mienyl) K methyl
CH; 4-(pyridin-2-y) ) - H
0 4-(pyridin-2-y1) S H
 CH, 4-(pyridin-2-y1) o methyl
-0 4~{pyridin-2-yi) methyl
CH, 4-{pyridin-3-yl) _ H
o 4pyidin3y) . H
, ‘CHz . 4-{pyridin-3-yi) - methyl
o 4-(pyridin-3-yl) . . methyl ™
CH, 3-(pyridin-4-yl) H
) - 3-{pyridin-4-yt) S H
'CH; 3-{pyridin-4-yl} o methyl
o  3{pyridin4-yl) ] methyl
".CH, © 4-(pyridin4-y1) . R
o 4-(pyridin-4-yl) | H

cH, - 4-(pyridin-d-yl}. ' methyl




Q hi azol -2.yl nethyl H 12 Apr| | 2005 WD 412/ 32888 PCT/ USO llggzaﬁ 8
CH2t hi azol - 2-y(net hyl met hyl O hi azol - 2-yl net hyl net hyl CH2oxaz 9 yl net hyl H
Qoxazol - 2-yl met hyl H CH2oxazol - 2- yl net hyl net hyl Qoxazol - 2- yI met hyl et hyl
TABLE XI | w(6/3kigHH OHH CH2Hrfet hyl  OHmet hyl CH24- Cl et hyl, ¢t hy!

CH23- CI H 03-aH CH23- Cl net hyl 03-Cl methyl CH22-Cl H 02-Cl H ’cﬁ’ﬂréth |

02- Cl net hyl CH24- FH

-213-~
0 4—(pyridin-4-yi) meihyl
| CH;, 3-(thiazol-2-yl) H
. : O 3-{thiazol-2-y1) ' H
CH, 3-(thiazol-2-yl) methyl
o 3-(thiazol-2-yl) methyt
CH, 4-(thiazol-2-y1) H
O 4-(thiazol-2-y1} H
CH; 4-(thiazol-2-yl) methyl
0 4-(thiazol-2-yl) ~ methyl
CH, 3-{oxazol-2-y]) H
0 ' 3-(oxazol-2-yl) H
CH; 3-~(oxazol-2-y1) methy!
o 3-(oxazol-2-yl} methyl
CH, ' 4-(oxazol-2-yl) . H
O A 4-{oxazol-2-yi) H
CH, 4-(oxazol-2-yl) . methyl
e 4-{oxazol-2-y1) methyl
CH, 3-NQ, . - . H
o 3-NO, | H
CH, ©3NO, methyl e e
o 3-NO; methyl
CH; ' 4-NO, H
0 4-NO, , H
CH, 4-NO, " methyl
o) 4-NO, . methyl
CH; 4-CoHs N H
0 - 4-C;Hs - H _
CH, 4-CzHs - o methyl -
0 4-CH;s A methyl
CH;, . 4-0C,H; H
0 4-0C,Hs . H
€H, 4-0CH; ‘ methy
L) 4-0CzHy . ) me_thy[
CH, 4-CONH, - S B
(o 4-CONH, ' H
CH, © 4-CONH, _ ' methyl

o 4-CONH, = - .  methyl




:

04- FH CH24- Fnet hyl 12 April 2005 ., |/ Vv11J1000 PCT/ USOll%%?%&il-ééég

04- Fnet hyl CH23- FH 03- FH CH23- Frret hyl 03- Fnet hyl CH22-FH 0O - Fret hyl
02- Frret hyl,, CH23-.BrH 03- BrH CH23- Br net hyl 03-Brnet hyl CH24-BrH a4- BrH

CH24- Brmet hyl 04- Br met hyl CH24- CH3H 04- CH3. H CH24- CH3net hyt "B " é3het hyl

CH23- CH3H

-214-

TABLE IV

X Ar R R
CH, t-naphthyl ethyl H
) CH, 1-naphthyl =~ ethyl methyl
8] 1-naphthyl ethyl methyl
CH, 2-naphthyl ethyl - H
CH, - Z-naphthyl : ethyl methyl
-0 2-naphthyl ethyl -~ = methyl
CH, pyridin-2-yi ethyl ° . " H
0 pyridin-2-yl ethyi o "H -
CH, pyridin-2-y ethyl -methyl
0 pyridin-2-y} ethyl 0 methy!
CH, pyridin-3-y1 ethyl - H
0 pyridin-3-yi ethyl - H
CH, pyridin-3-y1 gthyl | methyl
o pyridin-3-yi - ethyl - toethyl
CH, pyridin-4-yi . - ethyl o - H
0. pyridirid-yi ethyl | H
CH, Cpyidin4yt  ethyl methyl
0 * pyridin-4-yi ethyl - ' methy!
CH, . -2-hienyi ethyl - H
0 o 2thienyl - . - ethyl -~ H
CH, . 2-thienyl ethyl : methyl

o 2-thienyl  ethyl 8 methyl




03- CH3H CH23- CH3net hyl 03- CH3met hyl CH24- CF3H 04- CF3H CH24- CF3net hyl
O4- CF3net hyl CH23- CF3H O3- CF3H CH23- CF3met hyl 03- CF3net hy| 12chpid 2 H

04- OCH3H CH24- OCH3net hyl O4- OCH3met hyl CH23- OCH3H 03- OCH3H CH23- OCH3net hy!
| - OCHR B2y, -C(CH3 il 2005 WD 02/32888 PCT/US01/27756
. 03 I2Y¥des O CH24- C( )3H 12 Apri 88, 0T/ USC |

- 237 O4- C(CH3) 3H CH24- C( CH3) 3net hy!

-215-
CH, 3-thienyl _ .- ethyl H
o) 3-thienyl  ethyl H
_ CH, 3-thienyi ethyl methyi
. o 3-thienyl ethyl methyl
CH, thiazol-2-yi ethyl H
O thiazol-2-yl ethyl ) H
CH, thiazol-2-yl ethyl methyl
O thiazol-2-yl : ethyl methyl
CH, oxazol-2-yi ethyl H
0 oxazol-2-yl ethyi ' H
CH; . ‘oxazol-2-yl ethyl methyl
O oxazol-2-yl ethyt : methyl
CH. 1-naphthyl maethyl H
0 1-naphthyl ' methyl H
CH, 1-naphthyl methyl methyl
0 1-naphthyl " methyl o methyl
CH; ~ 2-naphthyl methyl H
e} 2-naphthyl methyl : - H
CH, ~ Z-naphthyt - methyl methyl .
o 2-naphihyl methyl . methy!
CH, pyridin-2-yl © . methyl - H
's) pyridin-2-yi ~ methyl H
CH, pyridin-2-yi methyl - methyl
o pyridin-2-y1 methyl " methyl
CH, pyridin-3-yt methyl H
0 pyridin-3-yi methyl . H
CH, pyridin-3-y1 methyi . " methyl
fo) pyridin-3-yi methyl - " methyl
CH, pyridin-4-y} methyl - H
0 pyridin-4-yl methyl " H
CH; pyridin-d-yi methyl = methy!
0 pyridin-4-yi methyl methyl
CH, 2-thienyt methyl - . H
o) 2-thienyl methyl - H
CH, 2-thienyl " methyl ,  methyl
o 2-thienyl : methyl methy!
CH, 3-thieny! methyl H -
: 0_ 3-thienyl methyl H
CH; 3-thienyl © methyl” _ methyl
O 3-thienyl methyl - methyf
 CH, thiazol-2-yl- . methyl "~ H

o . thiazol-2-yl ~ methyl o H



4- C( CH3) 3nmet hyl CH24- CNH 04- CNH CH24- CNret hyl  O4- CNnret hy| 23- CNH O3- CNH
CH23- CNiret hyl 03- CNnet hyl CH24- 802CH3H O4- SO2CH3H CH24- so? QW’I

04- S2CH3net hyl CH23S02CH3H O3- SO2CH3H CH23- SQ2CH3- et hyl 03- SO2CH3net hyl
CH23- phenoXxy . H"03- phenoxyH CH23- phenoxynet hyl O3- phenoxy et Hip1/27756

CH24- phenoxyH 04- phenoxyH CH24- phenoxynet hyl 04 phenoxynet hyl CH22, 4- F2H
02, 4- F2H CH22, 4- F2net hyl : ;

-216-

CH. thiazol-2-yl methy! methyl
Q thiazol-2-yl~_ -- . methyl methyl
CH, oxazol-2-yl methyl H
O oxazol-2-yl methyl H
CH; oxazol-2-yl methy! methyt
O oxazol-2-yl methyl methyl
CH. cyano eihyl H
0 cyano ethyl H
CH, cyano ethyl ‘ methy!
) cyano ethyl methyl
CH, cyano methyl ' H
o cyano methyl H
CH; cyano meﬁyi methyl
O ~cyano methyl methyl
CH, cyclohexyl ethyl H
O cyclohexyl’ ethyl H
CH; cyclohexyl ethyl , methyl
(O . cyclohexyl ethyl methyi
CH, cyclohexyl o methyl : H
0 cyclohexyl -methyl , H-
CH, cyclohexyl - ~ methyl _ methyl o
o cyclohexyl ~ methyl methyl
CH; isopropyi ethyl H
0 isopropyl ethyl H
CH- _isopropyl ethyl . methyl.
ke isopropyl ethl. methyl
CH, isopropyl methyl - H

0 isopropy methyl L H

. CH, isopropy! methyt ' methyt

& isopropyl methyl : “methyl




02, 4- F2rmet hyl CH23, 4- F2H OB, 4- F2H CHZ3, 4- F2net hyl OB, 4- F2net hyl  CH23, 5- F2H
OB; 5- F2H CH23, 5- F2net hyl 03, 5- F2nmet hyl CH22, 3- F2H 02, 3- F2H 23 280F2net hyl
Y kaJOOOO,‘;@% @, 3- F2met hyl CH22., 6- F2H C2, 6- F2H CH22, 6- F2net hy!

R16- F2net hyl~ GBP5- F2H 02, 5- F2H CH22, 5- F2net hyl 2, 5- F2net hyl

CH22-F-3-CH 2-F-3-0 H CH22-F-3-d net hyl 2-F-3-d net hyl ®a28isdrGrH

~217-

TABLE v

X
. Y 5
. CHz 7 ' R Ra IR -
CH, : . ethyl o G
6] H ethyl methy
CH, H methyl H
o H methyl u
CH -methyl
oHs e etfyl Mmethy
_ ety | o
e jg: syl methy
o e ethyl et
CH methyl "
Oa 3l methyl
l ‘ H
. ‘ .~ meth R
g:_‘:z 4-Ci o ethyryi _ ety
2 o ‘ . "
o " ::(Ci: . ethyt methyt
CH 4 methyt b
o o methyl
, - ;
: CH, ' :CC: ) 7 methyl methyl
' c o methyl

CH, ) , N
. 4-Br . ethyl ? H




;

(3, 4- C12H CH23, 4-Cl 2net hyl O3, 4- Cl 2net hyl CH23- phenyl H O3- phenyl H

CH23- phenyl met hyl G3-phenyl net hyl CH24- phenyl . H O4- phenyl H2 April 2005
CH24- phenyl met hyl O4- phenyl net hyl CH23- (4-fl uor ophenyl ) H

B- (4-fl uorophenyl ) H CH23- (4-f 1 uor ophenyl ) met hyl G3- (4-f Furpheriyl ) met hyl
CH24- (4-fl uorophenyl )H O4- (4-fl uorophenyl )H CH24- (4-fl uorophenyl ) nethyl . -

“4- (4-fluorophenyl ) et hyl CH23-(4-chl orophenyl )H O3- ( 4- chIorophenyI)H

CH23- (4- chl or ophenyl ) net hyl GB- (4- chl_grgphenyl ) net hyl
CH24- (4- chl or ophenyl ) H O4- (4-chl or ophenyl ) H CH24- ( 4- chlorophenyl)nethyl

O4- (4- chl orophenyl ) net hyl CH23- (4- (CF3) phenyl ) H

o 4-Br ethyl methyl
CH, A4-Br ethyl methyl
o ~ 4Br methyl H
CH; 4-Br - methyl : H
.0 . 4-Br methyl methyl
CH, 4-Br methyl methyl
o 3-Br ~ ethyl H
CH, 3-Br ethyl H
0 3-Br ethyl methyl
CH, . 3Br ethyl methyl
O 3-Br methyl H
CH, 3-Br methyl H
o 3-Br methyi - methyl
CH. 3-Br methyl methyl
CH, ' 4-F ethyl H
0 4F ethyi methyl
CH; 4-F ethyl * - methyl
o A-F methyl H
CH, 4F . methyl H
o . 4F methyt methyl ,
" CH, : 4-F - methyl methyl . J-b
o 3-F ethy H
CH, . 3F ethyl H
o 3-F " ethyt methyl
CH, 3-F ethyl " methyt
o ' 3-F ' methyl H
CH, 3-F  methyl H
.0 : 3-F ~ methyl _methyl
CH; 3-F ' methyl - . methyl
° 2-F eyl ~ H
CH, 2F ethyl H
o 2F _ ethyl : methyl
CH: 2-F -~ ethyl methyl
) 2F methyy . H
CH, . 2F - mety - - H
O 7 2-F methyl methyi
CH, S2F - methyl ‘methyl
CH, . 4CHy . ethyl . H
. 0 . 4-CH, ethyl . methyl
"CH, - 4-CH; -~ - ethyl _ methyl
CH; 4-OCH; . H o H

CH, - ' 4-OCH;  ethyl ' H




12 April 2005 WD 02/32888 PCT/ US01/27756 -239 B-(4- (G@f@g@i
CH23- (4- (CF3) phenyl ) net hyl G3- (4- (CF3) phenyl ) nmet hyl CH24 ( enyl )H
- (4- (CF3) phenyl ) H CHzZ4- ( 4- (CF3) phenyl ) net hyl O4- (4 (CF3) phenyl ) net hyl
CH23- (2-t i 3B- (2-thi enyl ) H CH23- ( 2-t hi enyl ) net hyl

03-(2-thi g,r?;( Jlrzrgesltgihyl CH24- (2-thienyl )H O4- (2-thienyl )H PCTUSN/A7TS6

CH24- (2-thi enyl ) et hyl O4-(2-thienyl)nethyl CH23-(3-thienyl)H

@3- (3-thienyl)H CH23-(3-thi enyl)nmethyl 03-(3-thienyl)nethyl -

CH24- (3-thienyl )H O4- (3-thienyl ) H CH24163-t hi enyl ) met hyl

O4- (3-t hi enyl ) met hyl CH23- (5-chl oro-2-thienyl )H O3- (5-chl oro-2-thienyl)H

CH; 4-0CH, ethyl methyl
CH, 3-CF, ethyl H
CH, 3-CF; ethyl methyl
S, 4-CF5 ethyl H
CH; 4-CF3 ethyl H
Q 4-CF; ethyl methvl
CH; . 4-CF3 ethyl methyl
CH; 4-phenyl ethy! H
CH. ~ 4-phenyi ethyl methyl
o] 3-phenyt ethyl H
CH, 3-phenyl ethyi H
o 3-phenyl ethyl - methyl
CH» _ 3-phenyl ethyl methyl
0 4-30,CH; ethyl H
CH: 4-50,CH; ethyi H
0 4-S0,CH; ethyl - - methyl
CH, 4-SO,CH;, ethyl methyl
o 4-SQ,CH, methyl - H
CH, 4-S0,CH;, methyl . H -
o 4-80,CH: =~ = methyl methyl = Tt
CH, 4-SOZCH3 methyl methyl :
0 . 4-{4-fluorophenyt) ethyl H
CH, 4-(4-fluorophenyl) “ethyl . ~H
0 - 4-{4-fluocrophenyl) . ethy methyt
CH» 4-(4-fluorophenyl) =~ ethyl methyi-
o} 4-{4chiorophenyl) = ethyl . H
CH, 4-{4-chlorophenyt) ethyy =~ . H
o 4-(4-chiorophenyl) ~  ethyl . methyl
 CHp 4-{4-chlorophenyl) . ethyl - methyl
e} 4-(pyridin-4-yl) ethyl H
CH, 4-{pyridin-4-yl) ~ethyl H
0 4-(pyridin-4-yt) " ethyt methyl
. CH, 4-(pyridin-4-y)) ethyl . .methyi
0 4-(2thienyl) . ety T T - H
CH, 4-(2-thienyl) ethyl ' H
0 ) 4-(2-thienyl) . - ethyl methyl
CH, 4-(2-thienyl) - éthyl methyl
O - 4-{3-thienyl) ethyi . H
‘CH, - 4-(3-thienyl) -  ethyl o H
o _ 4-(3-thienyl) ~ ethyl _ methyt
CH, 4-(3-thienyl) - ethyl . methyl

0 . 4—(4-(CF3)phenyl) efhyl ~ H~




CH23- (5-chl oro-2-thi enyl ) net hyl O3-(5-chl oro-2-thienyl)nethyl .
CH24- (5-chl or o- 2-t hi enyl ) H O4- (5-chl oro-2-thienyl )H 12°April 2005
CH24- (5-chl oro- 2-t hi enyl ) net hyl O4- (5-chl or o- 2-t hi enyl ) et hyl
CH24- (pyridi i=Z=¥i)H 04- (pyri.din-2-yl)H CH24- (pyri di n- 2- yiYeumigrrse
0.4-(pyridin-2-y4)nmethyl CHzZ4-(pyridin-3-yl)H O4-(pyridin-3-yi)H .
CH24- (pyridin-3-yl)nmethyl O4-(pyridin-3-yl)nmethyl CH2.3-(pyridin-4-yl)H
@3- (pyridin-4-yl)H CH23- (pyri di n-4- A-zeohyl 12 April 2005 WO (121J288
PCT/ US(I 1/ 27756 -240 03-(pyridin-4-yl)methyl CH24-(pyridin-4-yl)H
04- (pyridin-4-yl)H CH24- (pyridi n-4-yl)methyl 04-(pyridin-4-yl)nethyl
CH23- (t hi azol -2-yl)H %?;i-(thi azol -2-0)H

. 2

4-{4-(CF3)phenyl) sthyl H
8] 4—(4~(§F3_)phenyl) ethyl methy!
CH, 4-(4-(CF3)phenyl) ethyl methyl
TABLE Wi

X Y RrR?
CH, H H

0] H _ ' methyt
CH, H ' methyl
CH, 4-Cl H
CH; 4l : methyl
-0 ' 4-F S H
CH, 4F ' H.

0 4-F - Methyl
CH, 4-F " Methyl
o] . 4-SO,CH, - H
CH, 4-80.CH; . H
-0 4-S0LCH; | Methyk

CH, _ 4S0,CH, Methyl




- CH23-(thiazol -2-yl)nethyl 03-(thiazol-2-yl)nethyl CH24-(thiazol-2-yl)H

04- (t hi azol -2-yl)H CH24- (t hi azol - 2-y1) net hyl 04-(thi azol - 22\prineodsy|

CH23- (oxazol - 2-yl ) H 03- (oxazol - 2-yl ) H CH23- (oxazol - 2-yl ) met hyl

03- (oxazQl 425 t hyl CH24- (oxazol -2-yl)H 04-(oxazol -2-yl)H

m24-(0x§g%ﬁgl¥{8§/ﬁrret'hyl 04- (oxazol - 2-yl ) met hyl CH23- NCPTO50Ne84 .

CH23- NO2net hyl - 03- NO2net hyl CH24- NO2H 04- NO2H CH24- NO2net hyl O4- NO2net hyl

CH24- C2H5H 04- C2H5H CHI 4- C2H5net hyl  04- C2H5net hyl  CH24- 0C2H5 .04- 0C2H5H
~-221-

TABLE VI

X Y A R
CH, 4-Ci 0 H

o) 4cl 0 H |
CH, 4Cl 0 methyi e
o 4-Cl O methyl

CH; 4-F O H

C 4-F O H

CH, 4-F 0O methyl

i 4-F o methyl

CH, H o H

o H o K

CH, H 0 methyl

0 H o methyl




CH24- 0C2H5net hyl . 04- 0C2H5net hyl  CH24- CONH2H 04- CONH2H CH24- CONH2net hyl
- 04- CONH2net hyl WO 02/ 32888 TABLE XI |11 xYR CH2Hnmet hyl OHmet@yApriCRRAS Cl.H
CH24- A et hyl _ 04- Cl net hyl CH23-C H 03-Cd H CH23- A met hyl 03- C net hyl

CHz2-O H 02-A H CH2. 2-d et hyl 02-C nethyl CH24- FH 04- FHYGP4Y gt hyl

04- Fnet hyl CH23- FH 03- FH
-222- .

TABLE Vil

CH; H . _ methyl
CH; 4-Cl methyl
CH ' 3Gl - H
o) 3cl H
CH, 3-Ci methyl
CH, 2-Ci - H
cH; 2-Ci A methyt

"~ CH, 4F B methyl
0 4-F o methyi
CH, . 3-F . H
0 3F H
CH, 3F ' methyl
0 3-F methyl
CH; ' 2-F H
o ' 2.F . H
CH, 2-F . " methyl.
0 2F . meihyl
CH;, 2-Br o " “methyl
o . 2-Br o ' methyi
CH; ‘ © 3Br ‘ : H .
CH, . 3Br methyl

.0 ' - 3Br : methyl
CH, . 4B ‘  H

CH, - . 4ABr ‘ © methyl




CH23- Fret hyl  OB- Fnet hyl CH22- FH 02- FH CH22- Frret hyl W9 |1 LI JL5tWS - 242-
- F CH23-Br OB8-Br CHZ3-Br OB-Br CH24-Br O4- Br CH24- Br O4-BrARALBO0H3
O4- CH3 CH24- CH3 O4- CH3 CH23- CH3 (OB- CH3 CH23- CH3 OB- CH3 CH24- CF3 O4-CF3. CH2

-4 CF3 O i 52ums < 5
| PCT/USO1/27756
-223-
O . - &Br methyl
CH, 4-CH, H
CH; 4-CHz methyl
0 4-CHs methyt
CH; 3-CH, H
0 3-CH, H
CH, 3-CHa, methyl!
o} 3-CH; methyl
CH;, _ 4-CF3 H
o) 4-CF; H
CH. - 4-CF3 methyl
CH, 3-CF; : H
GH: 3-CF3 methyl
| O 3-CF3 methy]
CH, 4-OCH, H
0 4-OCH;, , H
CH, 4-0OCH, methy!
o " 4-0CH; ‘ methyl
CH> . 3-OCH; H . ,
o ~ 3-0CH; H e
CH, 8-0CH; methyt |
: _ : O . 3-OCH3 methyi
T : CH; 4-C(CHa)s H
CH, . 4-C(CHa); methyt
O A 4-C(CHs)s - methyl
CH; | 4CcN H
CH, : 4-CN © methyl
0 4CN " methy!
CH, 3-CN H
o 3CN H
CH, 3-CN methyl
o) ' 3-CN methyl
| | CHy ‘ 4-S0,CHs :  H ..
; . | CH, .  4-SO,CH; -~ Tnethyl
o 4-50.,CH; methyl
CH;, 7. 380,CH; ' H
) ' © 3-80,CH; - - H
CH. , 3-SO,CH, © methyl
0 ' 3-80,CH; ~ methyl
CHy - 3-phenoxy . H
CH, - "3.phenoxy ~ methy!

o 3-phenoxy T methyl




CH23- CF3 OB- CF3 CH23- CF3 OB- CF3 CH24- OCH3 O4- OCH3 CH24-
CH23- OCH3 O3- OCH3 CH23- OCH3 0B- OCH3 CH24- C( CH3) 3 O4- C( CH3) @&30@043)3

O4- C( CH3) 3 CH24- CN O4- CN CH24- CN 04- CN CH23-CN methyl H H methyl et hyl
s o PUIIUSOL 27756

H H
-224- -

CH, 4-phenoxy H
0 . .4-phenoxy H
CH, 4-phenoxy methyt
G ' 4-phenoxy methy}
CH; 24-F, H
o 24-F, ‘ H
CH; 2.4-F,  methy!
o 24-F, methyi
CH, 34-F, H
o ) 34-F; H
ChH, 3.4-F, methyl
0 _ 3.4-F; methvyi
CH, 3,5-F, , H
O _ 3.5-F; H
CH, 3.5F, methyt
o _ 3,5-F methyi
CH; 2.3-F; _ H
-0 2.3-F, H
CH, 2.3-F; methyl
o , 23F, methyl .

- CH; ‘ - 26F, _ H L e
0 " 2,6-Fy “H
CHg 2,6-Fz. methyl
o ' 2,6-F; , methyl
CH; : 25-F, H

- 25F, H

© CHy 26-F, . methyl
0 : 2,5-F; _ " methyl
CH; 2F3Cct H.
o 2-F-3-Cl : H
CH, 2-F-3-Cl methyl
0 - 2F3C0 . methyl
C':H2 3.4-0‘2 ' H
0 3,4-Cl, : . H ..

- CH, 34-Cl, . : " “ethyl
o ' 34-Cly T methyl
CH, ' - 3-phenyl L H
0 © . 3-phenyl. - H

~ CH, . 3-phenyl methyl
- O ' 3-phenyl methyl
CH, * 4-pheny) ' . H

CH, ©+ " 4-phenyl - methyt




rret.hyl methyl H Hnethyl nmethyl H Hnmethyl nethyl H H nethyl
H H et B/April2805y|

nmet hyl

H H nethyl

nmet hyl

H H nethyl

April 2005 WO 02/32888 PCT/ US01127756

WO 02/32888

CH,

CH,

CH.

CH;

CHs

CHy'

CH.

CH;

CH:

CH,

CH;

CH;,

CH,

CH,

" CH,

CH,

" CH;

CH,

. CH,

CH,

CH;

-225-

_ 4-phenyl
3-(4-fluorophenyl)

~ 3-(4-fluorophenyl)

3-(4-fluorophenyl)
3-(4-fluorophenyi)
4-(4-fiuorophenyl)

4-(4-fluorophenyl) -

4-(4-fluorophenyl)

. 4-(4-fluorophenyl)

3-(4-chloraphenyl)
3-(4-chlorophenyl)
3-(4-chlarophenyl)
3-{4-chlorophenyi)
4-(4-chlorophenyl)
4-(4-chlorophenyl)
4-(4-chlorophenyi)
4-(4-chloraphenyl)
3-(4-(CFs)phenyl)
3-(4-(CFs)phenyl)
3-(4-(CF3)phenyl)
3-{4-(CF3)phenyl)
4-(4-(CF3)phenyl)
4-(4-{CF3)phenyl)
4-(4-(CF3)phenyl)-
4-(4-(CF3)phenyl)
3-(2-thienyl)
3-(2-thienyl)
3-(2-thienyl) -
3-(2-thienyl)
4-(2-thienyt)
4-(2-thienyt)
© 4-(2-thienyl)
4-(2-thienyt)

" 3~(3-thienyl)
3-(3-thienyl)

- 3~(3-thienyt)
3-(3-thienyl)
4-(3-thienyl) -
4-(3-thienyl)
4-(3-thienyt)
4-(3-thieny!)

‘ 3_~(5-chloro—2~mieny!)_

nmet hyl

- PCT/USOL/27756

methyi

methyl
methyl

methyl
methyl

methyl

“methyl

methyl
methyl

methyl
methyl

methyl
methyl

methyl A
methyl

methyl

me;hyl. :

e

‘methyl

methy)

. methyi -
- methyl

H-

12




-243 03. CNH CH23- CNret hyl  O3- CNnet hyl CH24- SOZCH3H O4- SO2CH3H
CH24- 502CH3net hyl O4- SO2CH3net hyl CH23- SO2CH3H 03- SO2CH3H '@yl 868%Hznet hy|

3- S2CH3net hyl CH23- phenoxyH O3- phenoxyH CH23- phenoxynet hyl

0B- phenoxi/"r’fb“t‘%'lffff“ CH24- phenoxyH 04- phenoxyH CH24- phenoxymBEEpS0/27756
4- phenoxynet hyl CH22, 4- F2H 02, 4- F2H CH22, 4- F2net hyl 2, 4- F2net hyl
CH23, 4F2H 03. 4- F2H CH23, 4F2net hyl O3, 4- F2net hyl

-226-
0 . 3-(5-chloro-2-thienyt) H
CHa 3-(5-chloro-2-thienyt) methyl
o 3-(5-chloro-2-thienyl) methyl
CH, 4-(5-chioro-2-thienyl) H
o) 4-(5-chloro-2-thienyl) . H
CH. 4-(5-chloro-2-thienyl) methyl
O ’ 4-{5-chloro-2-thienyl) methyl
CH; 4~(3,4-(methylenedioxy)phenyl) H
0 4-{3.4-(methylenedioxy)phenyl) ~H
CH; 4*(3,4—(methwenedioxy)phenyl) methyl
0 4-(3,4-(methylenedioxy)phenyl) methyl
 CHa 4~(furan-2-yl) H
O 4-(furan-2-yl) _ H
CH, ' 4-(furan-2—yl) methyl
O ' 4-{furan-2-yl) methyl
CH, 4-~(benzothiophen-2-yl) H
o 4~(benzothiophen-2-y1) - H
CH, 4-{(benzothiophen-2-yi) methyl
0 4-(benzothiophen-2-yi) . methyl
CH, 4-(benzofuran-2-yl) H -
o " 4{benzofuran-2-yl) H S
"CH, 4-(benzofuran-2-yi) methyl
- ‘ : O 4-({benzofuran-2-yl) methyl
CH, - 4{pyridin-2-yt) H
o 4-(pyridin-2-y) - H
CH; 4-(pyridin-2-y1) . methyl
o) 4-{pyridin-2-y1) . methyl
CH, _ 4-{pyridin-3-yi) - H
0 - 4{pyridin-3-yl) - H
CH, 4-{pyridin-3-yl) . methyl
Q 4-{pyridin-3-yl) methyl
CH, 3-{pyridin-4-yt) .~ H
o . 3pyndin-4-yl) H
- CH;  3{pyridin4-y1) . methyl
o 3{pyridin-4-yl) "~ methyl
CH, 4-(pyridin-4-yl) H
o - a{pyridin4-yl) H
CH. ‘ ,4-(pyrid_in-4~yl) : methyl -
o o 4-(pyridin-4-y1) methyl
CH, : 3-(thiazol-2-y) | H
0 -3-(thiazol-2-yt) = . _ H

CH, - +- 3{thiazot-2-yl) " methyl




CH23. 5- F2H 08, 5- F2H CHZ3, 5- F2met hyl 08, 5- F2net hyl CH22, 3- F2H 2, 3- F2H

CH22, 3- F2met hyl 02, 3- F2met hyl CH22, 6- F2 - H 02. 6- F2H CH22, 62 ib26Q8

02, 6- F2nmet hyl = CH22, 5- F2H Q2, 5F2H CH22, 5- F2net hyl 12 April 2005 WV I1LI JL65

PCT/ USOL/ -244 2, 5- F2pet hyl CH22-F-3-C H 02-F-3-Cl -E-3-0 net hyl
bt g O e

02- F- 3- Cl net 23, 4-Cl 2H 03, 4- Cl 2H CH23, 4- C12net hyl met hyl
-227-
O 3-(thiazol-2-yl) methyl
CH, " 4-(thiazol-2-yl) H
O : 4-{thiazol-2-y1) H
CH, 4-{thiazol-2-yl) methyl
o 4-(thiazol-2-yl) methy
CH, 3-(oxazol-2-yl) H
o 3-{oxazol-2-yl) H
CH, 3-(oxazol-2-yl) ' methyi
O 3-(oxazol-2-yl} methyl
CH; - 4-(oxazol-2-yt) H
-0 4-(cxazol-2-yl) H
CH, 4-{oxazal-2-y1) methyl
o} - 4-{oxazol-2-y) | methyl
CH, i 3-NO, H
o 3-NO, H
CH, 3-NO, _ methyl
o 3-NO. | methyl
' CH, 4-NO, , H
0 4-NO, ' H
CH, ' 4-NO, . - methyl
*CH, . 4CHs : H
o 4-CzH;s H
CH;, 4-CzHs ‘ methyl
o 4-CaHs methyl
CH, 4-0CHs ] . H
0o 4-0CH; - H
CH, o 4-0CHs : . methyl
0 4-0CHs . methyl
CH;, 4-CONH, ' - H
CH, 4-CONH, methyl

0 4-CONH, methyt




CH23- phenyl H 03- phenyl H CH23- phenyl net hyl 03- phenyl net hyl gl-<24_- henyl H
04- phenyl H CH24- phenyl met hyl 04- phenyl met hyl CH23- (4-f | uor! p‘?ﬂé’hg‘i’(ﬂ% :

03- (4-fluorophenyl ) H CH23- (4-fl uorophenyl ) met hyl 03-(4-fl uorophenyl) et hyl
CH24- (4-fI'uor ophenyl ) H 04- (4-f1 uor ophenyl ) H CH24- (4-f | uoropghENYHj et hyl

04- (4-fl uorophenyl ) met hyl CH23-(4-chl orophenyl )H 03-(4-chl orophenyl )H

CH23- (4- chl or ophenyl ) met hyl 03-(4-chl orophenyl ) net hyl

CH24- (4- chl or ophenyl ) H 04- (4-chl or ophezgyd) H CH24- (4- chl or ophenyl ) net hyl

04- (4-chl orophenyl ) net hyl CH23- (4- (CF3) phenyl )H_ 03-(4- (CF3) phenyl ) H

CH23- (4- (CF3) phenyl ) net hyl 03- (4- ( CF3) phenyl ) net hyl

TABLE 1X

Y R® R"
" H ethyl - dimethyl ' H
H ethyl dimethyl methy!
H ethyl t;atraméﬂiyiene H
H ethyl tetramethylene methyl
H ethyl pentamethyiene H
H ethyl pentamethylene methyl
. H methyl dimethyl H
H methyl dimethyt - ' methyl
H methyl - tetramethylene R
H. methyl tetramethylene " methyl
H methyl pentamethylene - H-
H methyl ‘ pentar‘nethylené - methyl
4-Cl ethyt : dimethyl methyl
4-C| ethyl : tetramethylene - " H
4Ci ethyt tetramethylene : methyl
4.l - ethyl pentamethyiene - B
4-Ci ] ethyl pentamethyiene - methyi
4-Cl : methyl 7 dimethy! : H
4-Cl : methyl dimethyt ‘ methyl
4.l methy] " tetramethylene H
40 methyl tetramethylene methyl -
4Cc1 methyl  pentametnylene - H
4-Cl methyl . pentamethylene - methyl

. 4F ethyl dimethyl . . H

R s T




CH24- (4- (CF3) phenyl ) H 04- (4- (CF3) phenyl ) H CH24- (4- (CF3) phenyl ) net hyl

04- (4- (CF3) phenyl Y net hyl CH2342-thienyl )H 12 April 2005 Wd r@?@@% ‘

PCT/ USQ / 27756 -245 B-(2-thienyl)H CH23-(.2-t hi enyl) et hyl

03-(2-thi‘ﬁ8}ﬂl; thyl - CH24-(¢2-thienyl)H O4-(2-thienyl)H i

CH24- (2-threnyT) met hyl O4- (2-thienyl ) methyl CH23- (3-t hi eHyT/Y¥1/27756

8- (3-thienyl)H CH23- (3-thi enyl ) nmet hyl O3-(3-thienyl)nethyl

CH24- (3-thienyl )H O4-(3-thienyl)H CH24- (3-thi enyl) et hyl -

X4- (3-thienyl)methyl CH23-(5-chloro-2548ienyl)H G3-(5-chloro-2-thienyl)H
CH23- (5-chl oro- 2-t hi enyl ) net hyl O3-(5-chl oro-2-thi enyl ) net hyl

4-F ethyl . - dimethyl methyl
4-F ethyi tetramethylene H
4-F ethyl tetramethylene methyl
4-F ethyl pentamethylene H
4-F- _ ethyl pentamethylene methyl
4-F methyl dimethyl H
4-F methy dimethyl methyl
. 4-F methyl tetramethylene H
4-F methyl tetramethytene methyl
4-F methyf pentamethylene H
4-F : “methyl pentamethylene methyl
4-C{CH,);  ethyl pentamethylene H
4-C(CHa), ethyl pentamethylene methyl
4—SO;CH3 ethyl dimethyl H
4-S0,CH, ethyl dimethyl methyl
4-S0,CH; ethyi tetrainethylene . H
4-80,CH, ethyl tetramethylene : methyl
4-50,CH; ethyl pentamethyfene . H
4-S0,CHs ethyy  pentamethylene methyl _
4S0,CH; - = methyl  dimethyl H
4-S0,CH,  methyl  dimethyl methyl
. 4-S0,CH, methyl tetramethyiene H
4-30,CH;, methyl tetramethylene - methyl
4-30,CH, methyl pentamethylene H

&SOZCH;,A methyl pentamethylene 7 methyl




CH24- (5-chloro-2-thienyl)H O4-(5-chloro-2-thienyl)H .
 CH24- (5-chl oro- 2-t hi enyl ) net hyl O4- (5-chl or o- 2- t hi enyl ) netigyieril 2005
- CH24- (pyridin-2-yl)H O4- (pyridin-2-yl)H CH24- (pyri di n-2-yi ) et hyl
4- (pyri df'h’-"é'—"i“f)";[rret hyl" CH24-(pyri.din-3-y1)H O4- (pyri di nYSIHSPIL7I56
CH24- (pyridin-3-yl)nmethyl O4-(pyridin-3-yl)methyl CH23-(pyridin-4-yl)H
3-(pyridin-4-yl)H CH23-(pyridin-4-yl)nmethyl 03-(pyridin-4-yl)nethyl
CH24- (pyridin-4-yl)H O4- (pyri di n-4-yl-pBoCH24- (pyri di n-4-yl ) et hyl
O4- (pyridin-4-yl)methyl CH23-(thiazol-2-yi)H G3-(thiazol-2-yl)H
CH23- (thl azol -2-yl ) net hyl -246 O3-(thiazol-2-yl)nethyl CH24-(thiazol-2-yi)H
- (thiazol -2-yl)H CH24- (t hi azol - 2- 34) net hyl

TABLE X

CH

3
o
NH,
- CH,
NH
X
RS
0Z N7

|
S .
Ar g
x Ar R® R*
CH, i-naphthyl ~ethyl H
o : 1-naphthyl - " ethyl H N
CH, - tnaphthyl ethy methyl )
0 1-naphthyl ethyl methyl
CH, 2-naphthyl ety H
fe) 2-naphthyl ethyl H
CH, © 2-naphthyl | ethy methyl
0 2-naphthyl _ ethyl methyl
CH, pyridin-2-y1 ethyl” o ‘H
o - pyridin-2-yt .ethyl : H
CH, pyridin-2-yt ethyl - methyl
O pyridin-2-yt ethyl ‘methyl
CH, pyridin-3-yl ethyl H
o pyridin-3-yi ethyl H
CH, pyridin-3-yl ethyl : methyl
o - pyridin-3-yl ety T “methyl
CH, pyridin4-yi ethyl - : H
o . pyridin-4-yi : ethyi H
CH,. - pyridin-4-yl ‘ ethyl methyl
-0 pyridind-yl° ethyl met_hj!!
CH,  2dhienyl  ethyl H
Ee) 2thienyl ethyl | " H

CH, . 2dhienyl . ethyl . methyl




M- (thiazol -2-yl)methyl CH23-(oxazol-2-yl)H 0. 3-(oxazol - 2- I%H.
CH23- (oxazol - 2-yl ) net hyl ©8{oxazol - 2-yl ) net hyl CH24- (oxazolZAri2PRH
M- (oxazol - 2-yl ) H CH24- (oxazol - 2-yl ) net hyl O4- (oxazol - 2-yl ) met hyl CH23- NO2H
03- NO2H Giddzbiggret hyl 03- NO2net hyl ~ CH24- NCRH 04- NO2H CHpA- Nopnet hy | .
O4- NO2net hyl  CH24- C2H5H 04- C2H5H CH24- C2H5net hyl O4- C2H5 ﬁ%ﬁzmam OC2H5H
- 0C2HS5. H CH24- OC2H5net hyl O4- OC2H5net hyl  CH24- CONH2H 04- CONH2H

CH24- CONH2net hyl -

-231-~
O 2-thienyl RS ethyl methyl
CH, 3-thienyl ) ethyl H
o] 3-thienyl ethyl H
CH. 3-thienyl ethyl methyl
O ‘ 3-thienyl ethyl methyi
CH; thiazoi-2-yl ethyl H
o thiazol-2-yl ethyl H
CH, thiazol-2-yl . ethyl methyt
0 thiazol-2-y) ethyl methyl
CH, oxazol-2-yl ethyl H
L0 I oxazol-2-yt . ethyl H
CH, oxazol-2-yl ethyl ‘ methyl
0 oxazol-2-yl ethyl methyl
CH, 1-naphthy! methyl H
O 1-naphthyl methy! - H
CH, “f-naphthyl : methyl , methyl
0 . 1-naphthyl methyl methyl
CH, 2-naphthyl methyl H
0 2-naphthyl methy! H
CH,  2naphthyl - methyl methy!
o 2-naphthyl - methyl - methyl
CH, pyridin-2-yl " methyt H
O pyridin-2-yl methyl H
CH, _ pyridin-2-y1 methyl methy!
o pyridin-2-y! methyl . methyl
CH;, pyridin-3-yi methyl _ H
o pyridin-3yl - tmethyl - H
CH, pyridin-3-yl methyl - methyl
o . pyridin-3-yl methyl ‘methyt
CH. pyridin-4-y| methyl H
O pyridin-4-yt methyl H
CHZ pyridin-4-yl methyl : methyl
o ‘ _ pyridin-4-yi _ methyl ' . methy
CH, 2-thienyl methyl - - - H
o 2-thienyl methyl ' H
CH, - 2-thienyt . _ methyl methyl
Q - 2<thienyl- methyt methyi
CH, 3-thienyl methyl H
0‘? - 3-thienyl - methy! H -
CH, - J-thienyl - methyl . methyl
0 " 3-thienyl. - . methyi ~ methyl



04- CONH2 et hyI VIO 02/ 32888 - 247 NH XYR CH2HH OHH CH2Hmet hyl th
CH23-C H 03-Cl H%H’%% %et hyl

.02-Cl et hyA CH24-Fii 04-FH

CH24-C H 04- A H CH24- d net hyl

04- d net hyl

03- O met hyl CH22-C H 02-C H CH22- O net hyl

CH24- Fret hyl “04-"Fnet hyl

CH,
CH;,
CH,
CH,
CH;
CH, .
CH,

CH;

CH,
CH;

CH,

thiazol-2-yl

thiazol-2-y - -

thiazol-2-yi
oxazol-2-yl
oxazol-2-yl
oxazol-2-yl
oxazol-2-yl
cyclohexyl
cyclohexyl
cyclohexyi
cyclohexyl
isopropyl
isopropyl

isopropyt

isoprapyl

_ cyclohexyl

cyclohexyl
cyclohexyl
cyclohexyl
isopropyl
isopropyi
isopropyl
isopropy!

~232-

CH23-FH 03- FH CH23- Fnret hyl

methyl
methyl
methyl
methyl
methyl
methyl
methyl
ethyl
ethyl
ethyl
ethyl
ethyl
athyl
ethyl
ethyl
methyl
methyl
methyl

methyl -
methyl

methyl
methyl
methyl

U SIUDUVLILT I

methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyl

‘methyl

methyi

methyl
methyl




| 03- Frret hyl CH22-FH 12 April 2005 PCl17US011277S6 - 248- 02- R ,ﬁﬁggmggmt hyl
02- Fnet hyl CH23-BrH 03-BrH CHZ3- Br net hyl 03-Brnet hyl CH24- Br
CH24- Br net hyl 04- Br met hyl CH24- CH3H 04- CH3H CH24- CH3mret hyl 04- CH3net hyl

CH23- CH3HW@RnGhak CH23- CH3net hyl 03- CH3net hyl CHZ4- CF3H
CH24- CF3net hyl  04- CF3net hyl QCT%SFW:W%

-233-
TABLE Xi
CH,
o)
NH,
CH,
_  _NH
©/\X/I
5
8] N/HRC
3 CH3
\ N—R®
<
Wl
X Ar R® R
CH, 1-naphthyl  ethyl H.
o 1-naphthyl  ethyl H
CH, 1-naphthyl - ethyl - methyl
O 1-naphthyi ethyl metliyf
CH, 2-naphthyt ethyl ' " H
o - 2-naphthyl ethyl H
CH, 2-naphthy! cethl .~ methy
0 2-naphthyl ethyl . methyl
CH; pyridin-2-y1 " oethyl . "H
s} pyridin-2-y! ethyt. S H
CH, pyridin-2-y1 ethy! © methyl
o pyridin-2-yl ethyl methyl-
CH, pyridin-3-y1 ethyl - ' H
.o pyridin-3-yl ethyl H
CH, pyridin-3-y} ethy! . - methyl
0 pyridin-3-yl . ethy! " methyl
CH, pyridin-4-yi : ethyl H
o  pyridin-4-y1 : ethyl H
CH, pyridin-4-yi ‘ethyl methyl
o pyridin-4—yl ethyl methyl
CH, 2-thienyl - | ethyl : H
0 . 2thienyl . ethyl S H
CH, 2thienyl ethyl ' methyl

o ' 2-thienyl ethyl methyl




 CHZ3-CF3H . 03- CF3H CHZ3- CF3net hyl
'CH24- CCH3met hyl  04- OCH3net hyl

03- CF3net hyl

03- OCH3met.hyl... CH24- C( CH3) 3H 04- C( CH3) 3H CH24- C( CH3) 3net hy,LU%F%%
CH24- CN. H 04- CNH CH24- CNiet hyll . 12
-249 O4- CN. met hyl CH23- CNH 03- CNH CH23- CNnet hy|

CH.

CH;

CH,

CH;

CH,

CH,

CH,

CHs

CH;

CH,

" CH,

CH,
CH,
" CH,
CH;
CH;

CH,

CH,

CH;

CH,

. CH,

.3-thienyl

3-thienyl .-

3-thienyl

3-thienyt
thiazot-2-yl
thiazol-2-y]
thiazol-2-yi
thiazol-2-yl
oxazol-2-yi
oxazol-2-yl
oxazol-2-yl
oxazol-2-y}
1-naphthyl

1-naphthyl

1-naphthy!
1-naphthyl
2-naphthyl
2-naphthyl
2-naphthyl
2-naphthyl

pyridin-2-yl

pyridin-2-yi
pyridin-2-yi
pyridin-2-yi

. pyridin-3-yi

pyridin-3-yi
pysidin-3-yl
pyridin-3-yl
pyridin-4-y
pyridin-4-yl
pyridin-4-y)
pyridin-4-yl
2-thienyl
2-thienyl
2-thienyl

- 2-thienyl

3-thieny!

3-thienyt

E 3?thienyl
3:thienyl

thiazol-2-yl -
" thiazol-2-yl -

April 2005 w o 02/32888

-234-

ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
ethyl
methy}
methyi
methyl
methyl
methyl
maethyl

methyl

methyl
methyl
methyl
methyl
methyl
methyl

methyl .
methyl

methyl

methyl

methyt

methyl

methyl
methyl
methyl
methyl
methyl
methyl
methyl
methyl!
methyl
methyl
methy!

03- CNnet hy!

methy
methyl

methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyl

methyl
methyl

methyi
methyl

methyl -
methyl

ST 'ﬂmethyl
~ methyl

methyl
methyl

CH24- 0CH3H 04- OCH3H
CH230CH3H 03- OCH3H . CH23- OCHEBRMA ¢P0S

Mret hyl
/27756




CH24- SO2CH3H O4- S2CH3H CH24- SC2CH3net hyl O4- SO2CH3net hyl 4 i1 9684-H3H

(8- S02CH3H CH23- S2CH3nret hyl 03- SQ2CH3net hyl CH23- phenoxyH 03- phenoxyH

CH23- phenoxynet hyl O3- phenoxynet hyl CH24- phenoxyH 04-phenoxyH
CH24- phengyyy, | O4- phenoxynet hyl CH22, 4- F2H 02, 4- F2H CH22, 4- F2net hyl
02, 4- F2net hy 3, 4- F2H OB, 4- F2H CH23, 4- FFnet hyl C8B, 4F2rP§t"‘H§ﬁ1“”§42@ 5- F2H

03, 5- F2H CH23, 5- F2net hyl 03, 5- F2net hyl

-235~
CH; thiazol-2-y{ - . methyl methyl
O thiazolf2—gd , methyl methyi
CH. oxazol-2-yl methyl H
O oxazol-2-y! methyl H
CH, oxazol-2-yl methyl methyl
O oxazol-2-yl methyl methyi
TABLE Xil

X Y Ra
CH; H ~ H
© H H
CH; H methyl
, C H _ methyl
CH, 4Cl methyt
o 4-Cl : methyl
CH, 3-Cl ' ' - H
.0 . 3a . COH
Ch, | 3-Cl o methyl
o . 3C methy!
CH, 2Cl ‘ H
0 - a1 H
CH; ‘ 2Ccl methyt
R xan ' methyl
CH; 4F : H
fo] . 4-F . o '.H




CH22, 3- F2H 02, 3- F2. H CH22, 3- F2net hyl 02, 3- F2net hyl CH22, 6- F2H . 02, 6- F2H
- CH22, 6- F2net hyl 02, 6- F2nethyl CH2 .2,5-F2H 12 April 2005 -125%pril @20%5- F2H
CH22, 5- F2net hyl 02, 5- F2net hyl CH22-F-3-ClH 02- F-3-C H CH22- F- 3- C et hyl
02- F- 3- d et Hy¥°CH23, 4- Cl 2H 03, 4- Cl 2H CH23; 4- C12net hyl O0F AV 2REShy |
CH23- phenyl H 03- phenyl H CH23- phenyl net hyl 03-phenyl net hyl CH24-phenylH
04- phenyl H )

-236- -
O 4-F methyl
CH, 3F H
o 3F H
e CH; - 3F _ methyl
o 3F - methyl
CH, 2-F H
O 2-F H
CH; 2-F methyl
0 2-F : methy!
CH, - - 3Br H
O 3-Br H
CH, 3-Br methy!
0] 3-Br : methyl
CH. 4-Br "H
O ‘ 4-Br H
CH, 4-Br methyl
O ' 4-Br - methyi
CH, 4-CH, H
O 4-CHj,, H
CH. ~ 4-CH, methyl
o 4-CH; methyl
CH; 3-CHj H
O 3-CH, H
CH, 3-CH, - methyt
-0 : 3-CH, methyl
CH; 4-CF; N
0 4-CF; . H
CH, - 4-CFy * methyl
o ~ 4CF; ‘ . methy .
~ CH; 3-CF; _ CH
o 3-CF, H
CH 3-CF, methyl
-0 3-CF, : methyl
CH, 4-0CH, : CH
-0 4-OCH;, - KT
CH, = * 4-OCH; 7 methyl
_0' 4-0CHj, methyl
‘Ch; ‘ 30CH, . H
0 7 3-0CH; H .
CH; 7 ' 3-OCH; ' methyl
o 3-OCH;, methyl

CH, 4-C(CHa)s- | H




CH24- phenyl met hyI 04- phenyl met hyI CH23- (4 fI uor ophenyl )
03- (4-f 1 uor ophenyl ) H CH23- (4-f | uor ophenyl ) met hyl 03- (4-f | derAnshed’d ) net hyl

- CH24- (4-f11 uorophenyl )H 04- (4-fl uorophenyl)H CH24- (4-fl uor ophenyl ) net hyl
04- (4f|Uﬁ,r | ) met hyl CH23- (4-chl orophenyl )H 03-(4-chl orophenyl )H .
CH23- (4- chlor'ophenyl ) met hyl 03- (4-chl or ophenyl ) net hyl PCT/USH1/27756

CH24- (4- chl or opheny4) H 04- (4- chl or ophenyl ) H CH24- (4- chl orophenyl ) net hyl .
04- (4-chl orophenyl ) net hyl CH23- (4- (CF3) phenyl )H 03- (4-(CF3) phen)l)H

CH23- (4- (CF3) phenyl ) met hyl 03- (4- (CF3}phenyl ) met hyl CH24- (4- (CF3) phenyl )H
04- (4- (CF3) phenyl ) H CH24- (4- (CF3) phenyl ) net hyl WD 02/ 32888 0 CH2

0 4-C{CHa); H
CH, 4C(CHy)s methy!
o 4-C{CHy); _ methyl
CH, 4-CN : O OH
o 4-CN H
CH, 4CN methyl
o 4-CN methyl
CH. 3-CN H
O ~ 3-CN H
CH; 3-CN methyl
o 3-CN methyl
CH; ) 4-S0,CH, . H
0 4-S0,CH, H
CH, ' 4-S0,CH; methyl
o 4-50,CH; methyl
CH. 3-50,CH, " H
o 3-SO,CH; 'R
CHZ 3-802CH3- . methy} -
o 3-50,CH;, methyl
CH; . 3-phenoxy . H
o} 3-phenoxy ' H
CH, 3-phenoxy methyl
0 3-phenexy : methyl
CH; : -4-phenoxy H
e 4-phenoxy S H
CH, 4-phenoxy BN methyl
o - 4-phenoxy ‘methyl
CH; 24-F, S H
.o 24-F; | H
CH, | 24-F, _ methyt
0 24-F, - : methyl
CH2 3,4-F2 . ) H
o 34-F2 ' " H
- CH; 3.4-F, S : memy{ -
o 34-F,  methy!
CH; 35F, : H
o ' 3,5-F, - H
CH; . 38F, methyl
O _3,5-F;- ) ‘ methyl
CH, 2,3-F, H
0 23F, - o H

CH, 23-F; : " methyl

o e s



0O CH2 0 CH 0 CHZ O CHZ 0 CH2 O cCH2 O

CH2 O0CH 0CH 0 CH2 0 CH2

YV VLI LOGO

CHz

CH,

CH,

CH;

CH;

CH,

CH,

CH;

CH,

CH,

CH,

CH;

CH;
’ CHz

. CHz

CH,

CH;

CH,

CH,

CH,

CH;

_238-

2,3-F;
2,6-F;

- 2,6-F
2,.6-F,
2,6-F,
2,5"F2
2,5-F;
2,5F,
2,5-F,

. 2-F-3-Cl
2-F-3-Cl
2-F-3-Cl
2-F-3-Cl
3,4-Cl;
3,4-Cl,
3.4-Cl,
3,4-Cl,
3-phenyl
3-phenyl

. 3-phenyl
3-phenyl - -
4-phenyl
4-phenyl
4-phenyl
4-phenyl

3-(4-fluorophenyl)
3-{4-fluorophenyl)
3-{4-fluerophenyl)
3-(4-fluoraphenyl)
4-{4-fiuorophenyl)
4-(4-fluorophenyl)
4-(4-fluorophenyi)

4-(4-fluorophenyl)

3-(4-chlorophenyl)

3-(4-chlorophenyl) =

3-{4-chlorophenyl)
3-(4-chl'omphenyl}
4-(4-chlorophenyl)

- 4-{4-chlorophenyl)

4-(4-chlorophenyl)
4-(4~chlorophenyl)
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3-(3-thienyl)
3-(3-thienyl)
3-(3-thienyl)
3-(3-thienyl)
4-(3-thienyl)
4-(3-thienyl)
4-(3-thienyl)
4-(3-thienyt)
3-(5.—ch!0r0-2-ﬂ1ienyf)
3-(5-chloro-2-thienyi)
3-,{5-chloro—2-thienyl)
3-(S-chloro-2-thienyl)

' 4-(5-chloro-2-thienyl)

4-(5-chloro-2-thienyl)

. 4-{5-chloro-2-thienyl)

4-(5-chloro—2-thienyl)
4-(pyridin-2-yl)
A-(pyridin-2-yl)
4-(pyridin-2-yl)
4-(pyridin-2-yi)
4-(pyridin-3-yi)
4-(pyridin-3-yi)
4-(pyridin-3-y)
4-(pyridin-3-yl)
3-(pyridin-4-y1)
3-(pyridin-4-y1)
3-(pyridin-4-y!)
3-(pyridin-4-yl)
4-(pyridin-4-y1)
4-(pyridin-4-yi)
4-{pyridin-4-yl)
4-{pyridin-4-yl)
3-(thiazol-2-yi)

- Cl et hyl et hyl met hyl

methyl

methyl
methyl

‘methyl

rmethyl

methyl
methy

-methyl
methyl

methyl |
methy}

methyi
‘methyl

methyl
methyi

methyl
methyl -~ -

methyl
methyf

methyl

methyl

- E%%%d%ylrrethyl

2005 PCP/ US01/ 27756




CH24- Ol et hyl et hyl met hyl 6, 4- G met hyl met hyl . H CH24- Ol et hy)
CH24- Br &’ﬂ% %‘H:yl-H

04- C net hyl met hyl net hyl CH24- Cl . et hyl net hyl et hyl

O4- Bret hyl net hyl met hyl CH24- Br et hyl met hyl met hyl 04- Br met hyl nmet hyl H
CH24- Br net hyl met hyl 12 April -2005 WD 02/ 32888 PCT/ USQ / 277SBUSHME37304.- Br

met hyl met hyl net hyl CH24- Br net hyl net hyl met hyl 03- Bret hyl net hyl H
CH23- Br et hyl met hyl H 03- Br et hyl net hyl net hyl CH23- Br et hyl et hyl net hyl
04- Fet hyl met hyl H CH24- Fet hyl net hyl H Oda&et hyl net hyl et hyl
CH24- Fet hyl net hyl met hyl 04- Fnet hyl met hyl H CH24- Fret hyl met hyl H
04- Frret hyt met hyl met hyl CH24- Fnet hyl net hyl net hyl

0 3-{thiazol-2-yl) H
CHa, 3-(thiazol-2-y1) methyl
- Q 3-{thiazol-2-yi) _ methyl
CH, 4-(thiazol-2-yf) H
o 4-(thiazol-2-yl) H
CH, 4-(thiazol-2-yl) methyt
o 4-(thiazol-2-yT) methyl
CH, 3-(oxazol-2-yl) H
0  3-{oxazol-2-yi) ' H
CH; 3-(oxazol-2-yi) methy
O 3-(oxazol-2-y1) methyt
CH; 4~(oxazol-2-y1) H
o 4-(oxazol-2-yl) - H
CH, 4-(oxazal-2-yl) - methyl
O 4-{oxazol-2-yl) methyl
CH, 3-NO, H
O 3-NO, - H
CH, 3-NO, methyl
0 3-NO, , : methyl
CH, . 4NO, : H
0 4-NO, _ H
CH, 4-NQ, methyl
e 4-NQ, methyl
CH, 4-C,Hg - H
o : 4-CHs H
CH, 4-CyHs _ ' methyl
0 4-C;Hs . methyl -
CH, - 4-OC,Hs " H
o 4-0OC,Hs I "
 CH;, 4-OC;Hs methyl
O 4-0OC,H; methy!
CH, 4-CONH, - H
0 4-CONH, ' H
CH, 4-CONH, ' ' methyl -

o 4-CONH, S ' melhyi :




- 03- Fet hyl net hyl H CH23- Fet hyl net hyl H 03- Fet hyl net hyl net hyl 12 April 2005
CH23- Fet hyl net hyl net hyl 03- Fnet hyl net hyl H CH23- Fnret hyl net hyl 4

03- Frret hyl net hyl nmet hyl CH23- Frret hyl et hyl net hyl 02- Fet hyl et hyl H

CH22- Fet Iorr'% | H 02- Fet hyl net hyl net hyl CH22- Fet hyl rret-hﬁlg. met hyl

Q2- Fret hyl e B CH22- Frret hyl met hyl H . 02- Fret hyl net hy| RET/E§i1/27756-

CH22- Frret hyl net hyl nmet hyl 04- OCH3et hyl net hyl H CH24- OCH3et hyl nmet hyl H

04- OCH3et hyl net hyl met hyl CH24- OCH3et hyl et hyl - net hyl 03- CF3et hyl net hyl H
CH23- CF3et hyl met hyl H 03- CF3et hyl et hybggt.hyl CH23- CF3et hyl net hyl net hyl
04- CF3et hyl'-nethyl H CH24- CF3et hyl net hyl H 04- CF3et hyl net hyl , met hyl

CH24- CF3et hyl net hyl net hyl

TABLE XV

X Y R? R
CH» 4-Ci - ethyl H
o - 4-Cl ethyl H .
CH, act ethyl methyl
CH; 4-Cl methyl H
O _ 4-Cl methyl H
CH, | 4-Cl methyl . methyl
o] ‘ 4-Cl methyl methyl
" CH, H ethyl H
0 H ethyl H
Ch, H ethyl’ methyl
0 H ethyt methyl
" CH» H methyl H
O H methyl H
CH, H methyl methyl
8] . H methyl methyl
-CH. 4-F . ethyl __H
0 4-F  ethyt H
CH. 4-F ethyi - methyl
6] 4-F ethyl methy!
CH, 4F methy! H
r_‘O 4-F methyl H
CH; 4-F methy! methyl
o ' AF _ methyl - methy!
CH, . 4-S0,CHs ethyt H-

"0 480CH; ethyl ‘H




ru |/ usu 1/Z77S6 -260 OHet hyl et hyl H CH2Het hyl et hyl H OHet hyl et hyl met hyl
CH2Het hyl et hyl met hyl OHmet hyl et hyl H CH2Hmet hyl et hyl H omm‘éyﬁ\%’t'ﬁﬁ??%t hyl.
CH2HnetherthyInethyI 03-C et hyl et hyl H CH23- C et hyl et hyl H

03- d et hyl"et iy1‘d%t hyl CH23- Clet hyl et hyl met hyl CH24- Cl et hyRCITYRPIRI 756

04- Cl et hyl et hyl net hyl CH24-Cl et hyl et hyl net hyl 04-C net hyl et hyl H

'CH24- CI net hyl et hyl H 04- Cl net hyl et hyl net hyl CH24- Cl net hyl et hyl net hyl

04- Br et hyl et hyl H CH24- Br et hyl et hyl H Q4Br_et hyl et hyl et hyl ~

CH24- Br et hyl et hyl met hyl 04- Br net hyl et hyl H CH24- Br net hyl et hyl H

04- Br et hyl-et hyl net hyl

CH, © 4-80,CH; ethyl methyl
O 4-SO,GH; . ethyl methyl
CH, * 480, CH4 methyl H
O 4-SO,CH; metihyl H
CH, 4-S0,CH; methyl miethyl
8] 4-80,CH, methyl methyl
TABLE XV|

X . Y RS . Rre
-~ CH, 4-Cl ethyl - -~ H
CH; 4-Cl ethf  °  methyl
o 4-Ct ethyi : " methyl
CH, 4-F eth'y; L H
o 4-F ethyl - ' H
CH, 4-F ethyl methyi
o 4-F ethyl - : methyl
CH; 4-Cl methyl _ H
c. a0 methyl - H
CH 4a . methyl . methyl
o | . 4Gl ‘ methyl : ' -methyl
CH, . AF ‘methyl " H
o 4F methyl H
CH: 4-F methyl methyd
.0 4-F - methyl © methyl
cH: . H. ethyl . H




CH24- Br et hyl et hyl net hyl 04- Fet hyl et hyl H CH24- Fet hyl - t1?¥\pl_'i 2005
04- Fet hyl et hyl net hyl CH24- Fet hyl et hyl net hyl 04- Fnet hyl et h
CH24- Frret hyl et hyl H 04- Fnet hyl et hyl net hyl CH24- Fnet hyl et hyI - met hyl

03- Fet hyl‘g{)q%/#-l CH23- Fet hyl.ethyl H 03- Fet hyl et hyl net hyl
CH23- Fet hyl'e Phet hyl 03- Frret hyl et hyl H CH23- Frret hyl . et P§T/HS01/27756

03- Fnet hyl et hyI met hyl 12 April 2005 WD 02/32888 PCT/ USQ /277S6 -261-
CH23- Frret hyl et hyl et hyl 2- Fet hyl et hyl H CH22- Fet hyl et hyl H -

02- Fet hyl et hyl met hyl CH22- Fet hyl et hyLpe¢hyl 02- Fnet hyl et hyl H

CH22- Frret hyl et-hyl H 02- Fnet hyl et hyl net hyl

CH; H _ethy! methyl
4 H ethyl methyl
CH, H methyi H
o H methyl H
CHz H methyi methyl
O H methyl methyl
TABLE Xvii
@A /I e
X Y R® ) R
o H ethyl - H
CH. H ethyl o . H _
o H ethyl methyl
 CH. H ethyt ‘methyl
‘0 H methyi - H
CH; H methyl : H
o - H methyl . methyl -
CH, H - methyl ~ methyl
o 3-Cl ethyl ‘ H-
" CHy - 3Cl : -Bthyi o H
Ke) 3-cl . ethyl methyl
CH; - 3-cl . ethyt  methyl
-0 3-Cl - methyl H
“CH: 30 . - methyt CH

o 30 methyl o methyl




CH22- Frret hyl et hyl net hyI M- S2CH3et hyl et hyl H CH24- S@Gﬂeg%%s
04- SC2CH3et hyl et hyl net hyl CH24- SO2CH3et hyl et hyl et hyl hyl et hyl H

CH24- SO2CH3 et hyI et hyl H O4- SO2CH3net hyl et hyl et hyl
CH24- Sz CH3met"hyT et hyl met hyl .04SO2CH3et hyl et hyl H CH24- SESTHSaVH et hy| H

4- SO2CH3et hyl rret hyl met hyl CH24SO2CH3et hyl et hyl net hyl
- S2CH3net hyl met hyl H CH24SQ2CH3net hyl nmet hyl H 04- SO2CH3net hyl nmet hyl met hyI

CH24- SO2CH3net hyl et hyl net hyl 12 April,g2Q05 rc | /UJU I/ | 756 -262 TABLE
XI X RE YR5Rs R7Re H .ethyltetramethyl eneH Hhet hyl t et ranet hyl eneH

Het hyl t et r amet hyl enenet hyl Hmret hyl t et r anet hyl enenet hyl
Het hyl pent anet hyt eneH

CH; : 3-Cl methyl methyl
O 4-Cl Lo - ethyl H
CH, 4-Cl ethyl H
O - 4-Cl ethyl methyl
CH; ‘ 4-Cl ethyl _ methyt
o) 4-Cl methyi " H
CH; 4-C) methyl H
8] 4-Ci methyl methyl
CH. 4.C1 " methyl _ methyl
O 4-Br ethyl H
CH, 4-Br ethyl H
o 4-Br ethyl methyl
CH, 4-Br ethyl ‘ : méthyl-
0 4-Br methyl H
CH, 4-Br methyl H
Q . 4-Br methyl methyl
CH; 4-Br methyl - methyl
O . 3-Br ethyl ' H
CH, 3-Br  ethyl ' 'H
-0 _ -3'—Br ‘ ethyl meihyl-
CHy 3-Br  ethyl methyl
o] 3-Br " methyl H
CH, 3-8 methyl H o
O 3-Br _ methyl methyl
CH, . 3-Br methyl  methyl -
0 4-F sthyl - S H
CH, 4F . ethyt , H
o 4-F ethyl ' methyl
CH, AF ethyl o methyl
o 4F methyl  H
CH, 4-F methyl H
o 4F methyl methyl
CH, 4-F methyl , methyt
o - 3-F | ethyt - H
CH, . 3F eyl - BT
o 3-F ethy! . methyl
CH, 3F ethyy = methyl
0 3F e methyl H
'CH, © 3F methyl H
O 3-F T . methyl ‘ methyl
CH;’ . 3F ' methyl -~ methyl

o C2F T ety . H




Hret hyl pent anet hyl eneH Het hyl pent anet hyl enenet hyl ]

Hret hyl pe' nt anet hyl enenet hyl d et hyl t etramet hyl eneH Ct net H)ZIQF%E"! £80fet hyl eneH
Cl et hyl t et ranet hyl enenet hyl Cl et hyl t et ranmet hyl enenet hyl

Cl-et hyl pe | eneH ClI et hyl pent anmet hyl eneH

d et hyl peﬁ(gnr?g‘{z yl ene-: _met hyl C net hyl pent amet hyl enenet B§I/US0127756 ,

. Fet hyl t et ranet hyl eneH Fnet hyl t et r anet hyl eneH Fet hyl t et r anet hyl ene' et hyl
Frret hyl t et r anmet hyl enenet hyl . Fet hyl pent anet hyl eneH Fret hyl pent anet hyl eneH
Fet hyl pent anet hyl enenet hyl , 12 April 265 WD 112/ 32888 PCIT/ US01/ 27756 - 263
F net hyl pent anet hyl enenet hyl 4- SO2CH3 et hyl tetranet hyl eneH 4- SO2CH3

t et ranet hyl eneH 4- SO2CH3 et hyl tetranethyl enenet hyl 4-SQ2CH3 net hyl

nmet hyl
tet r)e/met hyl enenet hyl 4- SO2CH3 et hyl pent anet hyl eneH
CH;, 2F .. ethyl H
e} 2-F “ethyl methyl
CH, 2-F ethyl methyl
0 2-F methyl H
CH, . 2F methyl H
4 2-F methy! methyl
CH, 2-F methyl - methyl
O 4-0OCHjz ethyi H
CH, 4-OCHjg ethyl " H
o) 4-OCH, ethyl " methyl
CH, 4-0CH; ethyl methy!
o] 3-CF; ethyl ‘ H
CH, 3-CF, ethyl H
0 3-CF; ethyl methyl
Ch, 3-CFy : ethyt methyl
O 4-CF3 - ethyl” ) H
CHy 4-CF, ethyl H
o 4-CF, . ethyl . ‘methyl
CHZ. : 4-CF; ethyl © methyl
o  480,CH; ethyl H
CH, 4-80,CH; © ethyl H
O 4-S0;CH; ethyl methyl
CH2 : 4"3020"‘]3 e[hy[ . methyl
0 4-S0,CH; methyl H
CH; 4-SQ,CH;, methyl - H
0 4-50,CH; Cmethyl methyl

CHz 4'SOZCH3 methyl ' - meth“




4- SO2CH3 net hyl pent anet hyl eneH 4- SO2CH3 et hyl pentanethyhgqﬁgtgébg
4- SO2CH3 net hyl pent anet hytenenet hyl Pituitary Cell Cul tur or

G owth Hormone(GH) Secretion .5 Fifteen 250 g mal e Sprague-Daw ey rats are
used for “each assay. The animals are killed by decapitattdfVS4He>@nt eri or
pituitaries are renoved and placed into ice cold culture nedium The
pituitaries are sectioned in small pieces and enzymatically di gested using
trypsin (Difco). tp 10 weaken connectissg.tissue. Pituitary cells are

di spersed by nechani cal agitation, collected, pooled and then seeded into
96-wel |l plates (50,000 cells/well). After 5 days of culture, the cells
formed as nonol ayer (70 - 80 confluent). Cells are then washed wi th nedi um
(wi thout 15 phenol red) and incubated for 90 min at 37C. Afterwards the
cells are challenged to secrete Gd. by the addition of GH secretagogues to
the nedium After 45 min at room tenpbABLEXVIIE he medi umis renoved,
filtered and stored frozen until. radi oi nmunoassays for rat GH were
performed. 20 Doses of secretagogue are added in triplicates. Conpounds.

di scl osed herein are active in the assay as described. The conpounds cause
a stinmulation of GH secretion resulting i Pt | east 200 increase of the

basal level of . GHwth and ECSO < 50® Preferred conpounds caused a 50%
increase with an 25 'EC50 < 50 nM and r eferred conpounds a 50%
increase 12 April 2005 Mﬁ:if§F2AB§,Rjii 27756
- Rs -
| o7 N7 RS
: : _ R7

X Y
0 H : H
CH, H ethyl methyl H :
o H ethyl ~ methyl methyl ™ e |
CH, H ethyi methyl methyl.
(0] H methyl methyl H
CH; H methyl methyl , H
O H -methyl methyl methyl
CH, H methyl - methyl methyl
(o} 3-Cl ethyl +«  methyl : H
CH, - a-cl ethy] methy! - H
O 3-Cl 7 ethyl " . methyl . methy
CHy 3-Cl ethyl methyl methyl
CH. 4-Cl ethy! meithyl H
0 4act ethyl - methyl methyl
CH, - 4-Cl : ethyl methyi methyl
o. acl methyt -~ methyl. . = H
CH; 4-Ci methyl methyt = H
o 4-Cl methyl . methyl methyl
CH, 4-Cl : .methyl methyl methyl
CH, 4-8Br o ethyl. methyl - H
-0 A 4-Br ethyl methyl . methyl
CH,- 48 © . ethyl methyl methyt
0 4-Br - methyl methyl H

CHy 4B methyl methyl H




-264 with an EC50 < 10 nM Both EC50 and efflcacy val ues vx%r%a gﬁébcul at ed
by the 4-paraneter |ogistic equation. Such values were po

represented as nean +/- standard error, when appropriate. 12 April 2005
-265 CLAI {p) dossafusConpound of the Formula | QN R8 Formula | wherein: Rl is
NHR10 or Cl- Cbal kyINHR10; R10 sel ected fromthe group coRSiTEtSPHE 3 -
hydr ogen, 10 Cl-C6al kyl, Cl-Co6al kyl (OH), Ci-C6al kylidenyl (OH)R11, and an
am no protectihg group; R11 is selected from the group consisting of Cl-
Coal kyl , C2-C6al kenyl, C1-C6al kyl (0) Cks@eal kyl, C(O O Cl- Ccal kyl, aryl,
and Cl-C6al kylaryl; 15 R2 is selected from hydrogen, Cil-C6al kyl, aryl, and
Cl-Coal kylaryl; R3 is selected fromthe group consisting of optionally
.Substituted aryl, Cl-C6alkylaryl, Cl- C6al kyl (0)-C1-C6al kylaryl, C3-Ce
cycl oal kyl, (C1- 5 @l kyl') 204-B8- Ca cycl andthy! , i ndgaéthh, i ndeidy! . (G -C6
al kyl) indolyl; Rém S hydroﬂsﬂ, C1- Coal Kathy aryI ,m% Coal k%e%{yyl C2-

(8] 3-Br ethyl methyl H
CH> - 3Br ethyl methyl " H
0] | 3-Br ethyl methyl methyl
CH, 3-Br ethyl methyt methyl
O 4-F ethyl methyl H
CH; 4-F ethyl methyl H
C 4F ethyl methyl methyl
CH, 4F ethyi methyl methyl
o - 4-F methyl methyl H
CH, 4-F methyl = methyl H
o A4-F methyl methyl metﬁyl
CH; 4-F methyl methyl- methyl
0 3F ethyl methyl H
CH;, 3F  ethyl methy! H
O . 3F ethyl methwyl methyl
CH, 3F : ethyl - methyl methyl
0 _ 3F methyl methyl " H
CH, 3-F -methyl - methyl H
o] 3-F T methyl methyl methyl
CH, 3F methyl methyl methyl
0 - 2-F. ethyl ' methyl o H
CH, - 2F ethyl methy! H
0 2-F ethyy  methyl methyd
CH; 2-F ethyl + methyl . methyl
0 2-F- methyi methyl -~ H
CH, 2-F methyy . methyl CH
o 2-F methyl methyl methy!
CH, 2-F methyl methyl . methyl
. 0 4-0CHs ethyl - methyl H
CH; 4-OCH; ethyt - methyl H
O . 40CH, - eyl methyl _ .. methyt
CH, 4-OCH, ethyl - methyl - methyl
o 3-CF3 - ethyl "~ . methyl H
CH, 3-CF; ' - ethyl methyl H
- 0 3-CF, - ethyi © methy methyt
CH, 3-CFs ethyl methyl - methy
o 4-CF, T ethyl methyl - H
CH, (4CF, ' ) ethyl methyl H
o 4-CF; . " ethyl methyl methyl

) CHzl_ . 4CF, Cethyl - miethyt . methyl




C6al kenyl ; 25 12 Apr|I 2005 -266 RS is selected from hydrqggﬂ_{ gan;%al kyI
aryl, and Cl-C6al kylaryl; Wis -CH2C6H4- or -(CH2)m wher nunber

sel ect ed fromlto 4; 5 R6 and R7 are i ndependently selected fromthe group
consi sting of hydrogen, Cl-C8al kyl, C2-Céal kenyl, or R6 EntHURAZ6fet her )
with the carbon atomto which they are attached may form a carbocyclic.
ring of up to 8 atons which is optionally partly unsaturated; 10 R8 is
sel ected fromthe group consisting of-260dr ogen, Cl-C6al kyl, aryl, and
Cl- Ceal kyl aryl; R9 .is selected fromthe group consisting of hydrogen,
Cl- Coal kyt, C2- C6al kenyl, C2-C6al kynyl, C3- C8cycl oal kyl ,
C3- C8cycl oaI kenyl , cyano optionally 15 substituted aryl optionally
substituted -0- aryl optional!ly substit et - N ar ydthylopu onaldy
substituted S- aryQHz -aryl -arlyl (K1) (K2), ettt aryl - argtihy Kl)(K2) ,H
-N-aryl -aryl (K1) (K%, -S-arylH aryl (Kl)(l@,)y; - O Cl1- kyl
i's hydroggn hal o or

Cl- Csal kylaryl, whegrgin 20 K} is halo or 3 and
-CF3; and Qis -S(@)2- or -GO-; or a pharmceut |e§§1r!y acc'é'ﬁ ¥bl e salt or

solvate thereof. &;} 2. A corwound as clalth d by d wher n R3is
vl ethyl H
' H methyl ethyl methyl
CH, H methyl - ethyt methyl
B 3-Ci ethyt ethyl H
Ch, 3-Cl . ethyl ethyl H
0 3-cl ethyt ethyl methyl
CH, . 3-Cl ethyl ethyl methyt
CH; 4-Cl ethyi ethyl H
0 4-Ci ethyl ethyl methyt
CH, 4-Cl - ethyl ethyl methyl
0 4-Cl methyl ethyl H
CHy 4-Ct " methyl ethyl H
0 4-Cl methyl ethyl methyl
CH, 4-Cl ~ methyl - ethyl methyl
0 - 4Br ethyt ethyl H o
"~ CH, . 4-Br ' . ethyi ethyl _ B
0 4-Br ) ethy! ethyl methyl
CH, 4-Br ethyl ethyl methyl
o 4-Br methyl - ethyl H
CH; . 4-Br ‘methyl ethyl ' H
o 4-Br methyl . ethyl methyt
CH, 4-Br ~ meth - ethyl - methyl
o - 4-F ethyt ethyl . H
CH; n 4-F . ethyi .- ethyl : H
0. 4-F ethyl . ethyl methyl
CH, 4-F ethyl athyl methyl
.0 4-F . methyl ethyl H
- CH, 4-F methyl ethyl H
o 4-F - methyl ethyl - _. .. methyl
CH, a-F - methyl ety T - methyl
o 3F T ethyl . ethyl H
Chy 3F cethyl ethyl " H
0 3F ethyl ethyl methy!
CH, 3F ethyl ethyl methyl
o 3F omethyl eyl H
CH; 3-F .. methyl ethyl H

0 C3F - methyl ~ ethyl methy]




~selected fromthe group consisting of aryl, Cl- Co6al kyl ar YI|21Ap il %%05

Cl- Coal kyl (O - C1- Ceal kylaryl, C3-C8 cycloal kyl, (C1-C6 al kyl') -C8
cycloal kyl, indolyl, indolinyl, (Cl1-C6 alkyl) indolyl; and RO is selected
30 fromt ' consi sting ‘of hydrogen, Cl-C6al kyl, C2- C6al kenyl, -
C2- CBal ky\?\?ru?&%&@@ cycl oal kyl, C3- Cecycl oal kenyl, opti B‘ﬁHP:F‘Wz%G‘\ésti t ut ed
aryl, optionally 12 April 2005 -267 substituted -0-aryl, optionally
substituted -N-aryl, optionally substituted -S-aryl, -O Cl-Csal kyl, and
Cl- Ce6al kyl aryl; or a pharmaceutical |'y28&ceptable salt or solvate thereof.
5 3. A corpound as clained by Cains 1 or 2 wherein Qis SQ2. 4. A
compound as claimed by Cains 1 or 2 wherein 10 Qis -C(O-. 5. A conpound
as clainmed by any o of C ai 1 through 4 wherein R3 is or 15 6. A
compound as cl ai ne any ond' of -cl-ai ms MM hr oughetwher ei el i s 20 7. A
conpound as cl aimed Dy any on&Fof d ai ns athylt hr oughe®ywher ei n IR6 and R7
form a carbocyclic @llng. 8. A-Eonpound asethjiai med bgt@ny one off Cainms 1

through 6 wherein R®and R7 axe each Cl-Glngl kyl. oy methyl
CH; -~ 2F ethyl ethyl ~  methyl
0 2-F methyl athyl H
CH; 2-F ’ methyl ethyl H
o 2-F methyl ethyl methyl
CH; 2-F _ methyi athyl methyi
s} 4-SO,CHs “ethyl ethy! - H
CH, 4-50,CHs ethyl ethy! H
o) 4-S0,CH; ethyl . ethyl methyl
CH; 4-80,CH; ethyl ethyl methyl
o 4-S0,CH; methy! ethyf H -
GH, 4-50,CH; methyl ethyl H
o 4-S0,CHs " methyl ethyl methyl
CH, ~ 4-SO,CHa methy) ethy! methy!
O 4-S0,CH;5 : ethyl : methyl H
CH, 4-SO,CH; ethyl methyl H -
o) " 4-SO,CHs ethyl methyi methyl i s s
CH, 4-80,CH; ~ ethyt methyi methy!
o 4-80,CH; methy methyl H
CH; 4-50,CH;3 methyl - methyl H
o 4-50,CH; methyl methyl  methyl

CH, 4-S0,CH; methyl =~ - methyl “methyl

hY




12 April 2005 -268 9. A conpound as cl ainmed by any one of 1? ai. %(f? t hr ough

6 wherein R6 and R7 are each independently selected from I’ﬁ?”gf p

consi sting of hydrogen, Cl-C6 alkyl, and C2-C6 al kenyl. 5 10. A conpound
as claimed by"any one of dains 1 through 9 wherein Wi d“('&W)aiahd R2 is
hydrogen. 11. A conpound as cl ainmed by any one of Clains 1 10 through 10Q
wherein R4 is hydrogen. 12. A conpound as clainmed by any one of Cains 1

t hrough 11 wherein R5 is hydrogen, nethgb-or ethyl. 15 13. A -conpound as
clainmed by any one of Clainms 1 through 12 wherein RO is selected fromthe
group consisting of optionally substituted thienyl, naphthyl, O phenyl
and phenyl; wherein, the substituents are each independently selected from
the group consisting of G 20 C6 al kyl, -Cl1-C6 al koxy, hal o(Cl-C6 al kyl),
hal o(C1-C6 al koxy), O-aryl, CONHZ, ..CONM(AR % pel kyl ), NHCQ(Cl-6 al kyl),
S02NH2, SO2NH( C1-C6 al kyl ), NHSQ2( G - C6 . COON, COQ(C1-C6 al kyl),
hydr oxy, nitro, halo, SQ2(Cl-6 -alkyl), and cyano. 25 14. A conpound ‘as
clainmed by any one of Clainms 1 through 13 wherein R8 is hydrogen, nethyl

or ethyl. 15. A conpound as cl ai ned by anyﬁ(’)ipf Clains 1 30 through 14

wherein Wis (CH2)mand mis 1 or 2.

NH,
CH
, NH
©/\O “CH
o) N/3 Fre
R?
| NTR
70
O
Y
Y R® . R, R R’
- H. ethyl tetramethyfene H ,
H methyl ~ tetramethylene o
H ethyl tetramethylene methyl
H methyl tetramethylene methyl
H ethyl pentamethylene . H
H methyl _ pentamethylene H
H ethyl _ pentamethylene methyl
H methyl pentamethylene methyl
Cl ethyl ) tetrameth'yleﬂe ' H
<l methyl tétrame_thylene o H
Cl _ ethyl tetramethylene methiyl
cl  methyl tetramethylene methyi
Ci ethyt . _ pentamethyltene H
Cl methyl pentamethyiene "H
- ~ ethyl . pentamethylerie--_ ~~  methyl
cl methyl pentamethylene methyl
F ~ ethyl teframethylene H
F  methyl - ‘tetramethylene ~ H
F “ethyl ~ tetramethylene - " methyl
F methyl . tetramethylene " methyl |
F  ethyl pentamethylene H
F . methyl - pentamethylene H
F

ethyl  pentamethylene - methyl




12 April 2005 -269 16. A conpound as claimed by any one of
t hrough 15 wherein RO is a carbocyclic aryl. 17. A corrpoun&%ﬂ"‘ép%ﬁm 1 of
the formula R13, NH CG ;~N~R16 5 R19-, Fornmula Il or a pharnaceutically
acceptable salt or solvate - thereof, wherein: R13 is 3-phenyl propyl,
phenyl metWO%¥/#88hy| , 3- 10. indol yl methyl, -or cycl ohexyPEBUSHI27TIR S is . .
hydr ogen, nethyl, ethyl, or n-propyl; RLl6 and R1l7 both are nethyl or ethyl,
or together wth the carbon atomto which they are attached forma
cycl opentane or cyclohexane ring; 15 548 is selected from hydrogen, nethyl
or ethyl;: R19 is thienyl, naphthyl, thiazolyl, oxazolyl, pyridinyl,

0- phenyl, or phenyl; which is optionally substituted with one or nore
substituents independently selected fromthe group consisting of C-C6

-al kyl, Cl-06 20 al koxys CONH2, COMdiGL- C6 a|ig@y,{a),§£§%§gq - Qe kY1) |

S02NH2, SCZNH(Cl-C6¢%b&ﬁh), NHSQZ( C6 alky{eq,a C¢§CB aIkyI)
h)é?ro;)xy ZEI tro, hal 9_30%( Cl_6 al Qé and Fe%gnghyi 2nd Qis -S(O2- or

4-SOZCH3_ ethyl tetramethylene methyl

' 4-50,CH, methyl tetramethylene methyl

4-S0,CH; ethyl pentamethylene H

4-S0,CH; methyl pentamethylene H

4-S0,CH, ) ethyl pentamethylene methyl

4-S0O,CH: . methyl pentamethylene methyl

Pituitary Cell Culture Assay for Growth Hormone (GH)

- Fifteen 250 g male Sprague-Dawley rats are used for.,
each assaf. The animals are killed by decapitation and
anterior pituitaries are removed and placed into ice cold
culture wmedium. The pituitaries are sectioned in small
pieces and enzymatically digested using trypsin {(bifco). ;nghﬁxﬁy"
10  weaken connective tissue. Pituitary cells are disﬁersed by
mechanical agitation, collected, pocled and then seeded into
96-well plates (50,000 cells/well). After 5 days of

0.

culture, the cells formed as monolayer (70 - 80 %
confluent). Cells are then washed with medium (without

15 phenol red) and incubated for 90 min at 379C. Afterwards

- the cells are challenged to secrete GH by the addition ef GH
secretagogues to the medium. After 45 min at xroom
temperature, the medium is removed, filtered and stored
frozen until radioimmunoassays for rat GH were performed.

20 Doses of secretagogue are added in trlpllcatest Compounds'
disclosed herein are active in the assay as described. The
compounds cause a stimulation of GH secretion resulting in
at leaet‘20' increase of the basal level of GH with and ECSO
< 500 nM. DPreferred compounds caused -a 50% increase with an

25 ~EC50 < 50 nM, and more preferred compounds a 50% increase




12 April 2005 0 -270 18. A conmpound of Claim 17 wherein Q&izz ff%g‘% - 19. A

conpound of Claim17 wherein Qis -C(O-. 5 20. A conpoun d by
any one of Clainms 17 through 19 wherein R16 and R17 together with the
carbon at'oM¥’6™hi ch they are attached form a cycl opent FfFEW012EH¢| ohexane
ring. 10 21. A conpound as clained by any one of Cains 17 through 19 . .
wherein R16 and R17 both are nethyl or ethyl. 22. A conpound of Caimi
selected fromthe group consisting ofsga- -

2- (R) - 2-(2- Am no- 2- net hyl pr opi onyl am no) 15 3-phenyl nmet hoxy propionic acid
N- (3- (4-chlorophenyl ) -

2, 2-di oxo-| -nmethyl -2-thia-1-azaspiro[ 4. 5] dec- 3-ene-4-

yl met hyl ) wiltbt byl BaSdes 2o (fl): 2-BREWNECEO 2and efficacy values were

met hyl propionyl am - 3- phenyl nmet hoxy- pyopj onjc acid N

(3- (4-chl oF‘gﬁﬁiﬁ%??‘é%’z?‘g? o%bE’%‘??‘H‘?%g?- 95%%‘?%%[%1‘%1%-20 Such

3- ene- 4- ylvaeih8g| yedk epbyl 881 gd Lepfosented AB NRsadr J7Rt NWeRieRLaNY!

am no) - 3- phenyl net hoxy-propionic acid N '

(3- (4- chl 6F5BReny PR 22BRPEPRXEBER ¢ hi a- | - azaspi r of 4. 5] dec- :
3-ene-4-ylnethyl ) -N-net hyl am de, 2-(R)-2-(2-Am no-2- nethyipropionyl am no)
-3- (3 -indolyl). propionic acid N-(3 25

(4-chl orophenyl) - 2, 2- di oxo- 2-t hi a- | - azaspi r o[ 4. 5] dec- 3-

ene-4-yl net hyl ) - N-et hyl am de, 2-(R)-2-(2-Am no-2-

met hyl pr opi onyl am no) - 5- phenyl - pentanoic acid N-(3-(4- .

chl orophenyl ) -2, 2-di oxo-2-thi a-1-azaspi ro[ 4. . 5] dec- 3-ene-

4-yl met hyl ) - N-et hyl am de, 2-(R)-2-(2-Am no-2




30 net hyl propi onyl am no) - 3-phenyl net hoxy- propi oni c aci d

(3-(4-tert-butyl phenyl)-2,2-di oxo-2-thia-|I- N_z April 2005

azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N-et hyl am de, 2-(R)-

.2- (2- Ami no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid

N- (3-(4-chl oro-phenyl )-2, 2-di oxo-2-thia 12 April 2005 e -271
1-azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N- propyl am de, 2- ‘

«(R) - 2-(2- Ami no- 2- net hyl pr opi onyl am ngks5- phenyl - pentanoi c acid

N- (3- (4-chl orophenyl) -2, 2-di oxo-2-thi a-1 - _
azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl ) - N-nmet hyl am de, 2-(R) 5

2- (2- Am no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy- propionic acid
N-et hyl - N- (| - net hyl - 2, 2- di oxo- 3- paeais2-

thi a-1-azaspiro[4. 5]dec 3-ene-4-ylnet hyl )am de, 2-(R)-2-

(2- Am no- 2- net hyl pr opi onyI am no) 3- phenyl net hoxy propionic acid

N- (13- (3-chl orophenyl
2-thia-1-azaspi ?014 %) 35803'“ ene Egedﬂ“oz{“ﬁllfa) QN- et hyl am de,
2- (R) - 2- (2- Am no- 2- et hyl pr opi onyI am no) - 3- phenyl nmet hoxy-propionic acid -
N- (3-(2-chl orophenyl ) -1-
met hyl - 2, 2- di oxo-2-thi s-| -azaspi r %] dec- 3-ene-4- ylnmethyl)-Nethyl am de,
2-(R) - 2- (2 Am no-2 15 et hyl pr ogi yI am no) - 3- phenyl - net hoxypr opi oni c acid
N et hyl -N-1|-nethyl -2, 2-di ox -TR2f | uor onet hyl phenyl ) -
2-thia-|-azaspirol[4. 5]dec 3-ene-f-yl get hyl )am de, 2-(R)-
2- (2- Am no- 2- net hyl propi onyl agg*ioy3- phenyl nmet hoxy- propionic acid
N-et hyl - N- (I - net hyl - 3- (4-ni t rophe IR)92 6
2, 2-di oxo-2-thi a-1-azaspiro[4. 5] decCs -yl et hyl ) am de,
2-(R)-2-(2-Am no-2 . a—N, :

5 _ . R8

' Formula I
wherein:

Rl is NHER10 or C;-CgalkylNHR10;
'ero selected from the gréup consisting- of hYd:&ogen,
10 C;-Cgalkyl, C;-Cealkyl (OH), C;-Csalkylidenyl (OH)R11, and SR
an amino proﬁecting group; '
R11 is selected from the group congisting of C;-
Cealkyl, Cz-csalkenyl C1-Csalkyl {(O) Cl-Csalkyl C{0)O-Cy~
Csalkyl a.ryl and Cy- C‘galkylaxyl ‘ :
15 " R2 is selected from hydrogen, ;- C;allcyl aryl and
- Cy-Cgalkylaryl; : '
_ R3 is selected from the group consisting of _
opt,lon_ally substituted aryl, Ci-Csalkylaryl, C,-
Cesalkyl (0) -C;-Cealkylaryl, C3-Cs cycloalkyl, (C;-Cs alkyl)
20 C3-Cy c'ycloalkyl, indolyl, indolinyl,. (Ci-Ce alkyl-)
J.ndolyl )
R4 is hydrogen, C,- Csalkyl aryl CI—Csalkylaryl C,-
Csalkenyl ;

- 25 -




met hyl pr opi onyl am no) - 3- phenyl-rret hoxy- propionic acid N 12 April 2005
(3- (4-bronophenyl ) -2, 2-di oxo-2-t hia-1-azaspiro[ 4. 5] dec- P
3-ene-4-yl net hyl )-N-et hyl am de, 2-(R)-2-(2-Am no-2 25.
Jnet hyl propi onyl am no) - 3- phenyl nmet hoxy-propionic acid N
et hyl - N- (2, 2- di oxo- 3- (4-net hyl phenyl )-2-thia-|-
azaspiro[ 4. 5] dec- 3-ene-4-yl net hyl )am de, 2-(R)-2-(2
“Am no- 2- met hyl propi onyl am no) - 3- phenyl.get hoxy- propi onic acid
N- et hyl - N- (1- et hyl - 2; 2- di ox073- phenyl -2-thsa-1 30
azaspiro[ 4. 5] dec- 3-ene-4-ylnethyl).am de, 2-(R)-2-(2-
Am no- 2- net hyl pr opi onyl am no) - 3- phenyl net hoxy- propi onic acid
N-et hyl - N- (2, 2- i 0x9-s231 63t S 1N Ri@Yerr, 2¢f Nddikyl, aryl, and
azaspiro[4.5] ﬂ% -3-ene-4-yl net hyl ).-N-et hyl am de, 2-(R)-
2- (2- Ami no-2- Sﬁ?llﬁ I onyl am no) - 3- phenyl nmet hoxy 12 April 2005 -272
propionic acid W {8-{(E.4tenophengi)iwe, dheliooxoi2- & hmasHer ‘
azaspi ro[ 4. ghdec=3-a06 4- ¥, nethyl ) -N-ethyl anmide, 2-(R- 2- (2 -Amno- 2
- met hyl propi-onyl am no) -5-phenyl - pentanoic_ acid
N- et hyl 2N- (2, 2- Bf 3 87ppaEsyindependentlys selected from the group
azaspiro 4.&#1&&@&&513%'- Ay§taRin)y &) -agatieyl 2 Rrcadkedyl, or R6 g : vl
Am no- 2- net opi n 3" t hoxy-propi opic _acid N-ethyl-N
(3" T oL RE Pratths i chd BARM HRLIOKY AR B o
" azaspi r o] 4.8{tdcbed-naye fary| awalhbyeed ide ripg(RF - (t2- 8 atoms
Am no- 2- met i Rr 891 Y bagl NP a2 PPamdatRentaaoi ¢ acid N 10 ethyl - N
(3-(4-f|0uorophengl3i)-2,;-dio -2-thia-|- L
azaspi r'o[ 4. 5] de®® F%RFE 2‘?%4;%%%‘5 iEVP Seng)Etingyof ,
Ani no- 2- methygirpgeipi Shytadkpb) axFlphang|CreCiedbigrlprgpi onic acid
N- (3- (2- br omophggiyily) w1 e $Poh ¢l Jrbup consisting of
- hydrogen, C;-Cesalkyl, C;-Cealkenyl, C:-Cealkynyl, C;-
Cgcycloalkyl, Ci-Cecycloalkenyl, cyano, optionally
15 substituted aryl, optionally substituted -0-aryl,
optionally substituted -N-aryl, optionally substituted -
S-aryl, -aryi-aryl (K1) (K2}, _
-0-aryl-aryl (K1) (K2}, -N-aryl-aryl (K1) (K2), -S-aryl-
:aryl (K1) {K2),-0-C:~Csalkyl, and Cp;-Csalkylaryl, wherein-
20 K1 is halo or ~CF; and K2 is hydrogen, haloc or -CF;; and
Q is -§(0}2- or -C(0)-; |
~or a pharmaceutically acceptable galt or sclvate

~

thexreok.

25 2. A compound as claimed by Claim 1 -wherein R3 is
selected from the group comnsisting of aryl, C,-
Cealkylaryl, Ci-Csalkyl(0)~-C;-Cealkylaryl, Cs-Cs
cycloalkyl, (C;-Cs alkyl) C3-Cs cycloélkyl, indolyl,

~ indolinyl, (C;~Cs alkyl) indolyl; and R9 is selected

30 from the group comsisting of hydrogen, Cy-Csalkyl, C,- 7

' Csalkenyl, C;-Csalkymyl, C3-Ce cycloalkyl, Ci- .
_ Cgcycloalkeﬁyl, optionally substituted aryl, optionally




azaspiro[ 4. 5] dec- 3-ene-4-yl nethyl )-N-et hyl am de, 2-(R) 15
(2- Ami no- 2- et hyl pr opi onyl am no) -5-phenyl - pent anoi c

aci d. N- (3-(2-bronophenyl) -2, 2-di oxo-2-thi a-1 -
.azaspiro[ 4. 5] dec- 3- ene-4-yl met hyl ) - N-et hyl am de, 2-(R)-
2- (2- Am no- 2- net hyl pr opi onyl am no) - 5- phenyl - pentanoic acid
N- (3- (2- bronophenyl ) - 2, 2-di oxo-2-thia-1" 20
razaspi ro[ 4. 5] dec- 3- ene- 4-yl net hyl ) - Nugt;,hyl am de, 2-

Am ri o-N-{2-benzyl oxy-1|-[ (3, 3-di net hyl -1, 1- di oxo- 5-

phenyl - 2, 3-di hydro-1 H 1 y6-i sot hi azol - 4-yl - met hyl ) - et hyl -
car banoyl ] - et hyl ) - 2- net hyl - pr opi onam de, 2-(2- Am no-2-

met hyl - pr 0@uaauiamdao)o%men)dpt@sﬁamplmewut{éd 3AN2aByl,

di met hyl - | 5- o-1H1y6-

i sot hi )altzol °Et§7??l%]tq1¥ylsﬁgﬁ'f%%ﬂteélm" hXfQi{'Am ngl%lﬁ‘f‘}kyl' and G-

benzyl oxy- ICs¢1xyA-advdx 0513-appbayha@yutGcaiil g- Acapable salt or

Spi ro[ 4. 4] ReivIcEHdubpet hyl ) -et hyl -carbanoyl ] -ethyl)-

2- met hyl - propi onam de, 2-(2- Am no-2-net hyl 30

pr opi ony! ani no) - 5- phenyl - pent anoi ¢ aci d [ 5- (4- chl or o-

phenyl) - 3, 3 di net hyr- éompalineX @s2cBa thdty dyock it/ G- or 2 wherein
|soth|azol Qgthyl]-ethylanide, 2- (2- Am no- 2- net hy
proplonylanlno) phenyl - pentanoic acid (2, 2-dioxo-3 -273

- phenyl -2)L6-thi a-1-aza-spiro[ 4. 4] non-3-en-4-yl nethyl)- ethylam de,
2- Am no- N‘ (2- beﬂzyl Qxﬁ’oﬂlpc.{l.{na Gé- 61d Ot by Claims 1 or 2 wherein
phenyl} ﬁ dIO -thi a-1-aza-spiro[4. 4] non- 3 en-4-yl

“met hyl T- et nbyl} et hyl ) -2-met hyl - proplonanlde 5
2-(R)-2-(2- Anlno 2- met hyl pr opi onyl ani no) - 3- phenyl - net hoxypr opi oni ¢ aci d
N-ethyl - N- (2, 2-4li oxg- &r&tlﬁﬁﬁ a8 claimed by

t hi a- I-azagﬁrr%£§45 - 3- ene18 yInetﬁ&l{aﬁ?%éxghngGlalmS *

ere:.n RrR3

: N 0/\ Cr\/\ ©/\/
6. A compound as claimed by any one of Clalms 1
through 5 wherein R; 13

12 April 2005

15

20 _ 7. A compound as claimed by any one of Claims 1
‘through 6 wherein R6 and R7 form a carbocyclic ring.

8. A compound as claimed by any one of Claims 1
through ‘6 wherein R6 and R7 are each C;-C; alkyl.
s A : e .




(R) - 2-(2- Am no- 2- et hyl pr opi onyl am no) - 3 phenyl met hoxypr oo : i d
N- (5- (4-chl orophenyl)-3,3- 10 %9\%"?2&%
di met hyl - 1, | - di oxo- 2, 3-di hydr oi sot hi azol -4-yl nethyl)-N- ethyl am de; or a

*pharmaceutically acceptable-salt thereof. 23. A conmpound of Caiml
wherein said conpound is 15 2-(R)-2-(2-am no-2-nethyl propi onyl am no) - 3.
phenyl met hoxy- propi onic acid N-ethyl-N(1-nethyl-2,2- '

* di oxo- 3- phenyl - 2-t hi a-1 - azaspi r o[ 4. 5}zks- 3- ene-4- yl nethyl )ami de; or a
pharmaceutically acceptable salt thereof. 20 24. A conpound of Claimi
wherein said compound is 2-(R)-2-(2-Am no-2-nethyl propi onyl am no) - 3-
phenyl met hoxypropi oni ¢ acid N (5-(4-chl orophenyl)-3, 3-

di met hyl - I, 1- di xo- & Zodphyod oiss gtlsilaed| by -adyneiiey b - Sl 26netthyl am de; or a

phar maceut ixg@bliyh a GRRb-aRhers Al da HNGLE0ack Angd gﬁﬁpﬁw of claim 23 or 24
e salt |§ t he

wherein said_ pharmaceutically acceptab[ drochloride 30
salt. 26. RepRSFeRAJEN ERF FETHRIICOPRIREERIRY divhgoare., dh-Crore conpounds

accordi ng tadkgby e cpfcd haxphgreding Cains 1 through 25 together with
one or gore 12 April 2005 4 -274 pharmaceutically acceptable diluents or

carriers
10. A compound as claimed by any one of Claims 1

through 9 wherein W is (CHz)n and R2 is hydraogen.

11. A compound as claimed by any one of Claims 1.
10 through 10 wherein R4 is hydrogen.

12. A compound as claimed by any one of Claims 1
- through 11 wherein RS is-hydrogen, methyl or ethyl.

15 13. A compound as claimed by any one of Claims 1
through 12 wherein R9 is selected from the group
congisting of optionally substituted thienyl, naphthyl,
0-phenyl and phenyl; whereinythe'sﬁbstituents are each
:independently selected from the group consisting of Cj-

20 Cg alkyl, -C1-Cg alkoxy, halo(Ci1-Cg alkyl), halo(C1-Cg
alkoxy), O-aryl, CONH;, CONH(Ci-Cg alkyl), NHCO(C3i-Cg
alkyl), SO,NH,, SO,NH(C3-Cg alkyl), NHSO;(Ci-Cg alkyl),
COOH, COO(C1-Cg alkyl), hydroxy, nitro, halo, SO, (Ci.g

. alkyl), and cyano. |

25 : E
14. A compound as claimed by any one of Claims 1

through 13 wherein R8 is hydrogen, methyl or ethyl.

‘ 15. A compound as claimed by any one of claims 1
30 through 14 wherein W is (CH;)y and m is 1 or 2.




.therefor. 27. A pharmaceutical formulation of Claim26 5 W?HQFJE @%
formul ati on conpri ses a conpound according to any one of r% o di ng
Clainms 1 through 25 and one or nore growth hornone secretagogue conpounds
.and/or a bone-antiresorptive agent. 10 28. A process for preparing a
conpound of Formula | Q(V R8 Fornmula | wherein: 15 R is NHR1O or

Cr- Cbalkyl NHRI'0O; R10 selected fromthe group consisting of hydrogen,

*Cl- C6al kyl, C -C6al kyl (OH), C -C6al kyddgdenyi (OH)Ril,and an am no
protecting group; R11l is selected fromthe group consisting of Cl- 20

Coal kyl , €2-C6al kenyl, Ci1-C6al kyl (O) C1-Co6al kyl, C(O O Cl- Co6al kyl, aryl,
and Cl-Céal kylaryl; R2 is selected from hydrogen, Cl-C6alkyl; aryl, and

Cl- Ceal kyl aryi ; 15R3 A scaploant egs fdl@ﬁm‘edaaaggrawpoe.en& stiaigsof 25 .optionally

substitute al k yl I(O 1- Coal kyl aryl, C3-CB
cycl oal kyl dt‘tré‘g& %ﬁﬁelﬁzﬁ%p’r 6%6 &%‘35/‘ “cycl oal kyl, indol yl,
|ndoI|nyI (C1-Co6 aIkyI) I ndol yl;

17. A compound of Claim 1 of the formula

O .
NH,

R13 NH
oIN “Rig
R17

| N-Ri8

R19 Q

Formula III .
or a pharmaceutically acceptable salt or solvate
thereof, wherein: 7 :

R13 is 3-phenylpropyl, phenylmethoxymethyl, 3-

10 . indolylmethyl, or cyclohexylmethyl;

R15 is hydrogen, methyl, ethyl, or n-propyl;

R16 and R17 both are methyl or ethyl, or together
with the carbon atom to which they are attached form a
-cyclopentane or cyclchexane ring; i |

15 7 R18 ig selected from hydrogen, methyl or ethyl-

R19 is thienyl, naphthyl thiazolyl, oxazolyl,
pyridinyl, O-phenyl, or phenyl, which is optionally
substituted with one or more substituents independently
selected from the group consisting of C31-Cg alkyl, C1-Cg

20 alkoxy, CONH;, CONH{C;-Cg alkyl), NHCO(C1 Ce. alkyl),
SO;NH,, SOzNH(C]_ Ceg alkyl), NHSO. {Cl-CG alkyl), COOH,’
T Qo0 (C1-Cg alkyl), hydroxy, nltro, halo, SO;(Chs alkyl),
and cyano; and '
Q is -5(0);- or ~C(O)-.
25 ’




10 where mis a nunber R6 and R7 are independently sel ect q% ?gbé e group
Cl- Coal kylaryl; Wis -CH2C6H4- or -(CH2)m selected from ’%5 4 1S
hydr ogen, Cl1- Caal kyl, aryl, Cl-C6alkylaryl, C2- Cé6al kenyl; 5 R5 is selected
4 rom hydrogen, Cl-C6al kyl, aryl, and consi sti ng of hydrogen, Cl-Csal kyl,
C2- Coal kenyl, or R6 20 25 and R7 together with the carbon atomto which,
they are attached may forma carbocyclic ring of up to 8 atons which is
eoptionally partly unsaturated; R8 is.:sgl.ected fromthe group consi sting. of
15 hydrogen, Cil-C6al kyl, aryl, and Cl-C6al kylaryl; RO is selected fromthe
group consi sting of hydrogen, Cl-C6al kyl, C2-Cgal kenyl, C2-Cséal kynyl, C3-
Cecycl oal kyl, C3-C3cycl oal kenyl', optionally substituted .aryl, optionally
substituted -0-asyl A opirpenad | of @lglim( Ki)¥Hedein- & B Hs{ayH.
(K1) (K2),-0-Cl-Csal kyl, and Cl substituted -N-aryl, optionally substituted
-S-aryl, - aryl-aryl (K1)(K2), -Oaryl-aryl (K1)(K2), -Naryl N W( \ R7
19. A compound of Claim 17 wherein Q is -C(0)-. '

5 20. A compound as claimed by any one of Claims 17
through 19 wherein R16 and R17 together with the carbon
atom to which they are attached form a cyclopentane or

cyclohexane fing.

10 21. A compound as claimed by any one of Claims 17
through 19 wherein R16 and R17 both are methyl or ethyl.

‘ 22. A compound of Claim 1 selected from the groﬁp
consisting of 2-(R)-2*(2aAmino—Z-methylpropiqnylamino)~
15 3-phenylmethoxy propionic acid ﬁ-(B-(4~chloropheny1)w
2,2-dioxo~1-methyl-2-thia-1-azaspiro[4.5)dec-3-ene-4-
Ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2- '
methylpropionylamino) 3-pheny1methoxy pPropionic aczd N-
(3~ (4-chlorophenyl) -2,2-dioxo-2-thia-1- azasp1ro[4 5]dec~
20 '3—ene—4-y1methy1)-N-ethylamlde, 2-(R)-2-(2-Amino-2-
methylpropionylamino)—3—phenylmethoxy-propionic’acid N-
_(37(4-chloropheny1)—2,2—dioxo-2—thiafl-azaspiro[4.Sldeé;
3-ene-4-ylmethyl) -N-methylamide, 2-(R)-2-(2-Amino-2-
meﬁhylpropionylamino);3-(3-ihdoly1)‘propionié acid N-(3-
25 (4-chlorophenyl) -2, 2-dioxo-2-thia-1-azaspiro[4.5]dec-3-
éne-4-y1méthy1)~N-ethy1amide, 2-(R)-2-(2-Amino-2-
methylpropionylamino) - 5-pheny1—pentanoic‘acid N-{3-{4-
chlorophenyl) -2, 2-dioxo-2- thla—l azaspiro{4 5]dec-3-ene-.
o 4- ylmethyl)-N-ethylam1de, 2- (R} -2- (2-Amino-2- BRI
30 ° methylproplonylamlno) 3—phenylmethoxy propionic acid N-
(3—(4—tert-bﬁtylpheny1)-2,2-diox042—thia-i— '
_ azasPiro[4.S]dec-B-ene-44y1methyl)fN-ethylamide, 2-(R) -
2- (2-Amino-2-methylpropionylamino) -3 -phenylmethoxy-
propionic acid N- (3- (4-chloro-phenyl) -2,2-dioxo-2-thia-




R5 on C6al kyl aryl, wherein KI is halo or -CF3 and K2 hydr dgﬂaagﬁo or
-CF3; and Qis -5(02- or -C(o)-; conprising coupling a conpdu For mul a
I X with a compound of Formula, XI' RO IX, is 12 April 2005 4 -276 R3 H
‘Ra*rif 01 O OH xi, 29. A process for preparing a conpound of Fornula I
RA&--\K N, R5.R5 NRO R6G QN R8 Formula | wherein: Rl is N11R10 or

,Cl- C6al kyl NHR10; R10 sel ected fromthe group consisting of hydrogen
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l-azaspiro[4.51dec-3-ene-4-ylmethyl) -N-propylamide, 2-
(R} -2- (2-Amino-2-methylpropionylamino) -5-phenyl -
pentanoic acid N- (3~ (4-chlorophenyl) -2, 2-dioxo-2-thia-1-
azaspiro[4.5]dec-3~ene—4-y1methy1)—N-methylamide, 2-(R)-
5 2-{2-Amino-2-wethylpropionylamino) -3-phenylmethoxy-
propionic acid N-ethyl-N-(l-methyl-2,2-dioxo-3-phenyl-2-
thiaél—azaspiro[4.5]dec~3-ene-4-ylmethy1)amide, 2-(R)-2-
(2¥Amino—2—methylpropionylamino)~3-phenylmethoxy-
Propionic¢ acid N-({3-(3-chlorophenyl)-1l-methyl-2,2-dioxo-

10 2-thia-l-azaspiro{4.5}dec-3-ene-4-ylmethyl) -N-
ethylamide, 2-(R)-2-{2-Amino-2-methylpropionylamino}-3-
phenylmethoxy-propionic acid N-(3-(2-chlorophenyl) ~-1-

- methyl-2,2-dioxo-2-thia-l1-azaspiro{4.5]dec-3-ene-4-
ylmethyl) -N-ethylamide, 2-(R)-2-(2-Amino-2-

15 methylpropionylamino) -3-phenyl-methoxypropionic acid N-

7 ethyl—N-l-methyl-2,2-dioxo—34(4—trif1uoromethy1phenyl)~
2-thia-l-azaspiro[4.5)dec-3-ene-4-ylmethyl)amide, 2~(R}—
2-(Z-Amino-z-methylpropionylamind)—3-pheny1methoxy—
propionic acid N-ethyl-N-(l-methyl-3-(4-nitrophenyl)-

20 '2,2—dioxo—2-thia—l-azaspiro[4.51dec-3-ene-4-
yYlmethyl)amide, 2-(R)-2-(2-Amino-2~ _

 methy1pfopiony1amino)-3-phenylmethoxy-propiohic acid N-
'63-(4—hromopheny1}—2,2-dioxo-2-thia—l-aéaspiro[4.5]dec-
3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-2w(2-Amino«2g-

25 methylpropionylamino)*3-phenylmethoxy;pfopionic acid N-
ethYl-Nw{2,2-dioxo—3—(4-methy1pheny1)-2—thia-1— )
azaspiro{4.5]dec-3-ene—4—y1methy1)amide, 2-{R)-2-(2-
Amino-z-methylpropionylamino)-3-phenylmethoxynpropiqnic

, ‘acid N—ethyi-N—(1-ethy1-2;2-dioxofB-phenyl-2-thiéfif

30 'azaspiro[4.5]dec-3—ene-4—y1methy1)amide, 2- (R) -2- (2-

' Amino—2-methyiprogionylamino)-3~pheny1methoxy-propidnic

~aecid N—ethyi-N—(2,2-diox6-3-(3-phendxyphenyl)~2fthia~i-
azaspiré[455}dec-3—éne-4—ylmgthyl}-N—ethylamide, 24(R)—
2-(2-Amino—z-methylpropionylaﬁino)—3-phenquethoxy~




10 CJ'CBaIkyI Cl CBaIkyI(CH) C1- CgalkylldenyI(CH)Rll aqg aﬂ%%@
Céal kyl ,

protecting group; Rl1l is selected fromthe group consistin

C2- Coal kenyl , . C1- C6al kyl (O C1- Ceal kyl, C(O) O Cl- Ceal kyl, aryl, and
.Cl-CBaIkyIaryI; 15 R2 is selected fron1hydrogen, Cl-CbaIkyI, aryl, and
Cl-Coal kylaryl; R3 is selected fromthe group consisting of optionally,.
substituted aryl, Cl-C6al kylaryl, Cl- C6al kyl (0) - Cl1- C6al kyl aryl, .-
2C3- C8cycl oal kyl, (G -C6 al kyl) 20 C3548cycl oal kyl, indolyl, indolinyl,
(C1-C6 al kyl) |ndonI R4 |s hydrogen Cl- Cgal kyl, aryl, C1-C6al kyl aryl,
C2-C6 al kenyl; -277 R5 is selected from hydrogen, Cl-C6al kyl, aryl, and
Cl- Coal kylaryl; Ws -CH2C6H,-or - (CH2)m where mis a nunber selected

from1 to ﬁroélﬁﬁcaa&&%&a{rae (Bﬂﬂﬁ&ﬁ‘dﬁ%ﬂ?)’ @ei%to% Eremai e group
and R7 together

consi sting _of h droge

with the c&FBoR *ﬁ%nﬁf‘%&‘ ‘5’Hefﬁe¥/1“§r%§y éf‘t’aecﬂé&af?& ef O?TﬁRd ~car bocyclic

ring of up2td28nanors- ma%hyﬂprpplomnmamaab)ySfphéﬂya~paﬁ€anUﬁﬁeuj 10 R8 is

sel ected frQ g?%p%hgggqg_ @SbiékQ %%e gy ,C1- C6al kyl, aryl, and
R F oup

Cl1- Coal ky | ar 'S se ‘ecte conS|st|ng of . hydr ogen,
C1- Caal Eyl azeeewa[r*kéh%c %znesﬁﬂkwwlmmde 2- (R) -2-(2- |

Amino-2-methylpropionylamino) -3-phenylmethoxy-propionic
acid'N—ethyl—Nw(3-(4-fluoropheny1)-2,2—dioxo—2-thia-l—
azagpiro{4.5]ldec-3-ene-4-ylmethyl}amide, 2-(R)-2-{2-
Anmino-2-methylpropionylamino) -5-phenyl -pentancic¢c acid N-

10 ethyl-N-(3-{4-fluorcphenyl)-2,2-dioxo~-2-thia-1-
azaspiro[4.5]dec-3-ene-4-ylmethyl)amide, 2-(R)-2-(2-
Amino-2-methylpropionylamino) -3-phenylmethoxy-~propionic

- acid N-(3-{2-bromophenyl)-2,2-dioxo-2~-thia-1-
azaspiro[4.5]dec-3-ene~4~ylmethy1)-N-ethylamide, 2-(R) -

15 2-(2-Amino-2-methylpropionylamino}-5-phenyl-pentanocic
acid.N—(3-(2-bromophenyl}-2,2Adioxof2—thia;1-
azaspiro{4.5]dec-3-ene-4-ylmethyl) -N-ethylamide, 2-(R)-
2~(szmino?z-methylpropionylamind)-5-pheny1-pentanoic
acid N-(3-(2—bromopheny1}—2,2-dioxo?2-thia»1—

20 ‘azaspiro[4 5]dec-3-ene-4-ylmethyl) ~-N-ethylamide, 2-
Amino-N-{2-benzyloxy-~1-[(3,3-dimethyl-1,1- dioxo-5- .
phenyl -2,3-dihydro-1H-1y*-isothiazol-4- ylwmethyl)-ethyl—
carbamoyl]»ethyl} 2~methyl-prop10nam1de, 2~ (Z-Amlno -2-
methyl—proplonylamlno) - phenyl-pentanoxc acid (3, 3-

25 dimethyl-1,1-dioxo-5-phenyl-2,3-dihydro-1H-1y°-
isothiazol-4-ylmethyl) -ethyl-amide, 2-Amino-N-{2-

~benzyloxy-1-[2, 2-dioxo-3-phenyl-2A5- thia-1-aza-
spiro[4. 4]non 3-en-4-ylmethyl) -~ethyl- carbamoyl] ethyl}-
2-methyl-propionamide, 2- (2-Amino-2- methyl- T

30 propionylamlno)-5-pheny1-pentan01c acid [5-(4-chloro-

phenyl) -3, 3-dimethyl-1,1-dioxo-2, 3-dihydro-1H-1y*-
'isothiazolj4-y1methy1]-ethylamidé, 2- (2-Amino-2-methyl-
propionylamino) -5-phenyl-pentanoic acid (2,2-dioxo-3-




CG3cycl oal kyl, C3-C6eycl oal kenyl, optionally substituted 135 4
optionally substituted -0-aryl, optionally substituted N-ar;g:{ 5t| onal |y
substituted -S-aryl, - aryl-aryl (K1)(K2), -0-aryl-aryl (Kl)(K2), -N-aryl
aryl (KI)(K2), -S-aryl-aryl (K1)(K2),-0O Cl-C6al kyl, and Cl1- C6al kyl aryl,
wherein Kl i.g halo or -CF3 and K2 is 20 hydrogen, halo or -CF3; and Qis
-S(0)2- or -C(O-; conprising deprotecting a group of the formula la'" 25
°la'; wherein PG is an am no-protectis2gagroup. 12 April 2005 -278 30. A
conmpound according to any one of the preceding Clainms 1 through 25 for use
in a nmethod of treating the human or animal body by therapy. 5 31. Use of
a conpound according to any one of preceding Clains 1 through 2S in the
manuf act ur @hehyh-2xafeth e akzat opi td aki}l Agn a3 phiyai-glegtieal) -condi ti on whi ch

may be modylat ed by, a3 hNCLERRS ! RSAMRIENQUT (91 ik T ToNe.  LO
phenyl)-2,2-dioxo—zlf—thia-l—aza-spiro[4.4]non—3-en—4—y1
methyl] -ethyl-carbamoyl}-ethyl) -2-methyl -propionamide, -

5 2-(R)-2-(2-Amino-2-methylpropionylamino) -3-phenyl-
methoxypropionic acid N-ethyl-N-(2,2-dioxo-3-phenyl-2-
thia-l-azaspiro{4.5]dec-3-ene-4-ylmethyl)amide and 2-

{R) -2~ (2-Amino-2-methylpropionylamino) -3-

phenylmethoxypropionic acid N- (5- (4-chlorophenyl)-3,3-
10 dimethyl-1,1l-dicxo-2,3-dihydroiscothiazol-4-ylmethyl) -N-
' ethylamide; or a pharmaceutically acceptable salt

thereof.

23. A compouhd of Claim 1 wherein said compound is

15 2-(R)~2-(2—amino—2—methylpropionylamino)-3-

' phenylmethoxy-propionic acid N-ethyl-N-(l-methyl-2,2-
dioxo-3-phenyl-2-thia-1-azaspiro{4.5]dec-3-ene-4-
yimethyl)amide; or a pharmaceutiéally acceptable salt
.thereof. |

20 )

24. A compound of Claim 1 wherein said compound is
2A(R)-2—(2—Amino~2-methylpropionylamino)43- .
phenylmethoxypropionic acid N-(5- (4-chlorophenyl) -3, 3-
dimethyl—l,1-dioxo-2,3-dihydroisothiazol-4-ylmethylj—N-

25 ethylamide; or a pharmaceutically acceptable salt

thereof.

25. A compound of Claim 23 or 24 wherein asaid
pharmaceutically acceptable salt is the hydrochioride
30 salt. | '

'26. A pharmaceutical formulation comprising one or
.more. eompounds according to any one of the preceding
Claims 1 through 25 together with one or more
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pharmaceutically acceptable diluents or carriers

therefor.

27. A pharmaceutical formulation of Claim 26
wherein the formulation comprises a compound according
to any one of the preceding Claims 1 through 25 and one
or more growth hormone secretagogue compounds and/or a

bone-antiresorptive agent.

28. A process for preparing a compound of Formuala

I
O R1
rs 1
R4 R2
R5
0~ N
| R R6
w R7 |
Q—N
R8
Formula I
wherein:

Rl is NHR10 or C;-CealkylNHR10;

R10 selected from the group consis%ing of'hydfogen,
Ci-Cealkyl, C:-Cealkyl(OH), Ci-Cealkylidenyl (OH)R11, and
an amino protecting group; ~

R11l is selected from the group consisting of C,-
Cealkyl, C;-Csalkenyl, C;-Csalkyl {0)Ci-Cealkyl, C(Q)O0-C;-
Csalkyl, aryl, and C-Cealkylaryl;

R2 is selected from hydrogen, C;-Csalkyl, ét}i, and

C:-Csalkylaryl;

R3 is selected from the group consisting of

- opticnally substituted aryl, C,-Cealkylaryl, C;-
Cealkyl (0) ~Ci-Cealkylaryl, Cy-Cs cycloalkyl, (Ci-Cs alkyl)
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C3-Cq cycloalkyl, indolyl, indolinyl, (C;-Cs alkyl)

indolyl;

R4 is hydrogen, C;-Cgalkyl, aryl, Ci-Csalkylarvl, C,-
Cealkenyl;
RS is selected from hydrogen, C;-Csalkyl, aryl, and
C1-Cealkylaryl;

W is -CHzCgHy- or -(CHz)m, where m is a number
selected from 1 to 4; '

RE6 and R7 are independently selected from the group
consisting of hydrogen, C;-Cealkyl, C;-Csalkenyl, or R6
and R7 together w‘it-:h the carbon atom to which they are

attached may form a carbocyclic ring of up to B atoms

" which is optionally partly unsaturated;

R8 is selected from the group congisting of
hydrogen, C;-Csalkyl, aryl, and C,-Cgalkylaryil;

'R9 is sgelected from the group consisting of
hydrogen, C,-Csalkyl, Cz-Csalkenyl, C;-Cealkynyl, C3-
Cgcycloalkyl, C3-Cseycloalkenyl, optionally substituted

aryl, optionally substituted -VO-ar,yl,' opticnally

subgtituted -N-aryl, optionally substituted -S-aryl, -
aryl-aryl (Ki) (K2), -O-aryl-aryl (K1) (K2), -N-aryl- 7
aryl (K1) (K2), -S-aryl-aryl (K1) (K2),-0-C;-Csalkyl, and C;-
Cealkylaryl, wherein Kl is halo or -CF; and K2 is
hydrogen, halo or -CFi; and

Q is -8{0);- or -C(0})-;
comprising coupling a compound of Formula IX‘

R5

; WRG R7

N—W F.,Ra : R
Mg T
Re IX’

~with a compound of Formula XI‘
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R3

R4 E_m-/m |

o 0
OH XI’.

29. A process for preparing a compound of Formula

O~ _R1
R4 “R2
_R5

07 "N
| R?  Ré
w

R7

Q=N
R8
Formula I
wherein: . o ) . TR
Rl ig NHR10 or C1-Csalkylmﬂ210;
- R10 selected from the group consisting of hydrogen,

an amino protecting group; _

R11 is selected from the group caniéting of Ci-
Csalkyl, C;-Csalkenyl, C;-Csalkyl (0)Ci-Cealkyl, C{0)O-C;-
Cealkyl, aryl, and C,-Cealkylaryl; _ .

R2 is selected from hydrogen, C1-Csa1ky1 aryl and
Ci-Csalkylaryl; _

R3 is selected from the group coniisting of
optionally substituted aryl Ci-Cgalkylaryl, C;-

- Cgalkyl {0) -cl—csalkylaryl C3-Cg cycloalkyl, (C;-C& alkyl)

C3-Cy cycloalkyl, indolyl, J.ndollnyl, {Cs~Cs alkyl)
indolyl; : g
‘R4 is hydrogen, C;-Csa'lkyl, aryl, Cy-Cealkylaryl,

-C2~Cs alkenyl ;
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R5 is selected from hydrogen, C;-Csalkyl, aryl, and
Cy1-Cgalkylaryl; -

W is -CH,CgHs- or - (CH}w, where m is a number
selected from 1 to 4;

R6 and R7 are independently selected from the group
consisting of hydrogen, C;-Csalkyl, Cp-Cealkenyl, or R6
and R7 together with the carbon atom to which they are
attached may form a carbocyclic ring of up to 8 atoms
which is optionally partly unsaturated;

- R8 is selected from the group consisting of
hydrogen, C;-Cgalkyl, aryl, and C;-Csalkylaryl;

R9 is selected from the group consisting of

-hydrogen, C,;-Cgalkyl, Cp-Csalkenyl, C;-Cgalkynyl, Ci-

Cscycloalkyl, Ci-Cgcycloalkenyl, optionally substituted
aryl, optionally substituted -O-aryl, opt-ionaliy
substituted -N-aryl, optionally subsi:.ituted ~-S-aryl, -
aryl-aryl (K1) (K2), -O-aryl-aryl(Ki) (K2}, -N-aryl-
aryl (K1) (K2), -S-aryl-aryl (K1) (K2),-0-Cy-Cealkyl, and Cy-
Csalkylaryl, wherein K1 is halo or -CF; and K2 ig
hydrogen, halo or -CF3;; and

Q is -8(0)2- or -C{0)-;

comprising deprotecting a group of the formula Ia‘

Ia’; wherein PG is an amino-protecting group.
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30. A compound according to any one of the
preceding Claims 1 through 25 for use in a method of

treating the human or animal-bbdy‘by'therapy.

5 31. Use of a compound according to any one of
preceding Claims 1 through 25 in the manufacture of a
medicament for treating a physiological condition which
may be modulated by an increase in endogenous growth
hormone.

Lo




