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invention relates to the use of certain al pha2delta
ligand for the 5 treatnent of fibronyal gia and ot her
central nervous system di sorblers. Fibronyalgia (FM
is a chronic syndrome characterized mainly by

wi despread pain, unrefreshing sleep, disturbed nood,
and fatigue. The main synptons fibronyal gia include
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|rr|table bowel syndrone, and 10 m gr ai ne headaches,

anong ot hers. RKCESROINDOBIHIYINVENTIORI gia with a
singl e pharmacol ogi cal agent has been characterized
as nodest and results of clinical trials have been

char actigs iiz€Ghtidf ©la&RPROINRL 1idd0ef bértdis ddsaneMedlitirt for the
based on current understanding of the nechanisns and

placatments dfn\idrempklpia fandr oyl geatral mervoupl éy%g@ntdssorders

Xo| h
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fects of nedications, a characteristic perhaps
r%lpfﬁtfé’élgﬂ% inchleppaifo PSR | BPe isterbandss endi @ag'éfer Syndromes

0 edy
R R N TR BB P B
Zﬁigrﬁﬁé hé’eﬁﬁchdsemmgﬁaheﬂs.] SucMma@@mng fibfomyalgia with a s1ngle
fibronyal gia. Ann | 131: 850-

tern Med 199
fli’}tﬁﬂé‘ﬁ%%j?aé %ggmahfl?g‘i’?ﬁpe‘i@%ﬁc%? s quﬁsmncf ﬁs\%& Nelifica
fﬁ‘ﬁfst Rave Bée% BRI A &@ébp%ﬁmwg' | 123 SEIRGE (YHMBed on

A conprehensi ve nedical ““eval Gation of patients
kum:nt inindepstyraling of thy marcbanssmRhed patDivayNnaaived gp fibromyalgia,

217 d f FM |y based
R P 6Pl B A T et = T NOPE Pl B gunbed
P&l@éwmh@wurﬁb&% bt gat guen Fg;rrbltn%lg@ ;(aasm@ gt of M seRtive to
The rational managenent of onyal gi atients.

Réideipff®itsofGnedicationsn az@mzactenzsc pqupsmbﬁe |thepathophysiology

%I}lthgsﬁ(ggql%gergﬁgr@{nj\z/g? AB%%QS%%@E %] th%ngacgﬁiglc treatment of
F‘h@ﬂdﬁ’f@‘al%'@QYRH&ﬁQ Disi CBAIE Aed 20bg oBa2si 200ATicOentil 1J.
flbrony gi a: Report of the Mil ticenter Criteria

Clenpgemeat of fipropyprigias Amadntern bisd:198%13585G-8)..
cval g, BIRAIE T e BOBREPCOl R rc,
( Bankbrity eanAbe well assessed (Yunus MB, A comprehensive medical
evaluation of patients with fibromyalgia syndrome, Rheum Dis N Am 2002;
28:201-217). The diagnosis of FM is usually based on the 1990 recommendations
of the American College of Rheumatology classification criteria (Bennett RM,
The rational management of fibromyalgia patients. Rheum Dis Clin N Am 2002;
28: 181-199; Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C,
Goldenberg DL, et al. The American College of Rheumatology 1990 criteria for
the classification of fibromyalgia: Report of the Multicenter Criteria Committee.

Arthritis Rheum 1990; 33:160-72). Evaluation, management, and

pharmacological treatment of fibromyalgia have been reviewed (Barkhuizen A,
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WO 2004/ 054566 PCT/1B2003/005712 -2 Rational and
Tar get ed pharnmacol ogi ¢ treatnent of fibronyal gia.
N Am 2002; Buskila D, Fi br omyBtTiB2p03/005712
chronic fatigue syndrome and nyofacial pain syndrone.
Current opi n| ons in Rheumat oI ogy 2001; 13: 117-127,
Levent hal Managenent of2fibronyal gia. Ann Intern

a
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%MﬁOZOOZ Aiskil8D; FomYalgiss cMBmonaﬁgﬁe)S}ehlﬂﬁﬁda wed myofacial
medi cal, eval yation of patients with fi bro

mem%@Waogmww el GP0baIA L ad Lexeathal
Lﬁgma%)ég%éﬂf'%f @1'81‘0?)1 § Qﬁ? ﬁt&?qglgﬁﬁ%9 f§p8§¥8t @%m%ett RM,

m ni mal dlagnostICCIterla desire to nove
ektter mtivndl espagdnian offibooiyal @a paticnks. RiEum Dis Clin N Am 2002;

i as/d t b, t| essness
Vo SRS Shmay BEF Aerombronebthe adica o Sl Bhpieaty bt
rgbroffyaldia faliiorid Rhe@l ®if N)Afﬁozo@ms%pﬁﬁy npt oms in
the evening or night. Qher features comonly seen in

RLS i nl&¢8ﬂd@ bt@e%ynddq)mc URb&ndes beer icbakiactetizaghby the minimal

RVRIREL Suthed ORI 1 i) e Y Rt o KPR it
Ipﬁr&ﬂ@tsﬁb/@ §e@th€@.1asa (BP riRRIRBGSsHRE; (ch QvoryMRiOBE sfifptofs at

worse in m ddI e to older age, and, In sone cases, a
frg#t Wigh Bt leastriomperggessticl/ By @etiviy, and éDowelseringion aymptoms in

? ?I ni {ll gﬂ&ﬁﬁ ig%‘ ﬁgc(ﬁtélg ?gast%rg\?ecgogﬁé%ﬂr?grsg%g%#§ iReth&e" sleep

I dl‘sterbaﬁd:d paidddi e rﬁ@x&:nieﬁgﬁn Sleapl aadreinblat thy olandtp movVements
&LQQS&%& 634-42. See al so, Bhatia M and
aagse, ReRPrmal Jeplagics] neasRBalion b the idiopatif dorm, a
p
2‘%’?&%’%?&”%%?1?@%@ 1 B v Sliadh  olfEAROLAL I sGicthes,
041 wnihyehi,stomy sng@sm@mfaanyaldomaﬂ @omizems owidatod dnlwdritdnce. See
anc

f exa i nsuffi.cienc here it
oG oRR] £ rohERE s et ek BB ol the T sy RO ST ERORE! The

Oinfeh@AiRRkl RYRES PE g2l dme SWABPEIRD; WWD@s%&a &i1995) 10(5):

dr ugs (e.g rochloroperazine, "l ithium an
Hrker | Sﬁ)e 5, Ghbapevt amd Bhoagaial; nRamldssoﬂmr syndrome in

EP9%F 2del t@glggbﬂ%gﬁi]gﬁ?s R d'ﬁgphrol Dial Transplant (2003) 18: 217.

@(ésﬂe{sll“ég?edyhéhi)ﬁ{e' Bary [ba®4 I”pﬂrha:rﬁj)’&&ls&’ﬂ@iptdﬂ b -secondary disorder
met hyl am ne,

(Bspaayd ( Withyi Frsmeseyples, genal ninsufficiensiyl obrredify, ) -paessency,

ool infectons diseuies prismnoys Srsmoprss, ) spemis
tdigbedssi, ahd cettath rd3g @R pﬁ)chloroperazme 11th1um and mianserin).
am nongt hyl - 5- net hyl - hept anoi ¢ _aci d

phar meCRFPPRE. pgfgalaaé@ﬁpémf@r alphpdelfa @gands including
4H-[1,2 4]oxadiazol-5-one, C-[1-(1H-Tetrazol-5-ylmethyl)-cycloheptyl]-

methylamine, (3S,4S)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic  acid,
(1o,30,500)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid , and (3S,5R)-3-
aminomethyl-5-methyl-heptanoic acid , and pharmaceutically acceptable salts and
solvates thereof, are referred to in United States Patent 4,024,175; U.S. Patent
4,087,544, U.S. Patent 6,306,910, W09921824, WO00190052, W00128978,
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30 solvates thereof, are referred to in United States
Patent 4,024,175; U. S. Patent 4,087,544; U.S. Patent

WO 28005640, W9921824, W0190052, WO0128978, VELT/IB2003/005712

2004/ 054566 PCT/1B2003/ 005712 -3 EP0641330,
W9817627, and W0076958,. The foregoing patents and
appl i cations are incorpor at et herein by reference in
[ | oy [ t S

P TN U A A D DE g i) %r%‘ﬁnﬁ”%a@%% nd
3apphcq]1phg ge/ineorporated hiateji by red@iens in lﬁmlt ﬁdlr&tyat es
Pat ent__ Appl i cati.ons O/ 009, 938 fil ed Decenbe
2001, SHdCHBPYILS $3p ?sreriela ‘%@é@%\@ﬁis 26 th@@@zentemzé?ntxoa are
th6n & ORRP lﬂ%@ﬁstﬁﬂﬂahoygﬂ)pg 9 E dcfs. U8 Sates
i nvention di scussed w<and di sc vari ou
LRat¢nttA1aﬂ1cm<Dnstllﬁ)éQﬂ§ 938 higled dpdcemberc d)ﬁ,t %(Mlls anfl 10/324 929 filed

Ii at i.qn /009, 9 and 10/ 324, 29 re here

et Do aodhurter o ihe PBREPT S malaves oAty msosgor the
;%é%hfr Mo HidcBBM bR hid ALRost Waﬁoﬂ?hﬂﬁﬁlesf Rfr these. The
treating a disorder in a mammal, including a human,

cf@lﬁrﬁr ¢agitengs efdapphrations iLH§09.838 aidi19/aABP9 are hereby incorporated
|[ly effective anbunt of a conpound of

oreﬁngg élfeﬁ‘gc%oeH NH2 | H3C RL 15 or a

phar maceutically acceptable salt thereof, wherein: Rl

i s hydrogen, straight or branched al kyl of from1l1l to 6

car bon atons or . j ' or branched

al kyl of from4 W@W@%%ﬁ@ﬁ@@“gm or

branched al kenyl of from2 to 8 car bon at ons,

cyclo n at xy of

from ?h%% 1%""83? atS? %?ré‘ metﬁ?“i? ’6‘§| %9150“& n & mammal,

-iatls¥ing! K Bvman '@J’ngid drflisteRink b PRARNWammal a therapeuticall
- al kyl %henoxy and - snugt;l;t i tut edgphenyl and wher elpn Y

scfeqtive arppens of psompensk pEPrmBlIA OCD, phobi as, PTSD,
restless | egs syndrone, prenenstrual dysphorlc

di sorder, hot flashes, aRd fib aﬁbia. Thi s met hod
rredito as the "inventive

3&%9 a net hod for I

net hod". The invention
treating a di sorderﬂém a

or a pharmaceutically acceptable salt thereof, wherein:
R1 is hydrogen, straight or branched alkyl of from 1 to 6 carbon atoms or phenyl;

R2 is straight or branched alkyl of from 4 to 8§ carbon atoms, straight or branched
alkenyl of from 2 to 8§ carbon atoms, cycloalkyl of from 3to 7 carbon atoms,
alkoxy of from 1 to 6 carbon atoms, -alkylcycloalkyl,, -alkylalkoxy, -alkyl OH,
-alkylphenyl, -alkylphenoxy, and -substituted phenyl, and wherein said disorder is
selected from OCD, phobias, PTSD, restless legs syndrome, premenstrual
dysphoric disorder, hot flashes, and fibromyalgia. This method is hereinafter also
referred to as the “inventive method”.

The invention also relates to a method for treating a disorder in a mammal,

including a human, comprising administering to said mammal a therapeutically
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25 including a human, conprising admnistering to said
mamal a therapeutically WO 2004/ 054566

WEDANBBO3/ 005712 -4 effective anmount of thePCDIBROBNHS712

(3S, 5R)-3-Am nonet hyl -5-net hyl -octanoic acid or a
pharmaceutically acceptable salt thereof wherein said
di sorders is selected from @D, phobias, PTSD,

aEsitemmonter egongsug . FRETowpcdh e Sptne
SacidBoda I?}{%}méceﬁﬂizélg%kép&blésﬂ?ﬂugﬂébf @EbRAPi ¢ acid is

hereinafter also referred to as "Conpound A'. The
i saide disbkersaissseleattcafriom OS2, phetbiasd IGD, tresttess degs syndrome,

R R G PP oM Lt a1 ppound

NBEITER )-8 AhiRbaAREH-5Cabthyl-shdmRed 4die iohatinhitafale referred to as
conpound of the fornula 10 1 as described above

aqenddi’d conconitant disorder is selected from
m graifae . h ches, r ' .
dysf un@ﬁ bnﬁfggtqysgﬁﬁ orﬁfgr%iqg? agn g}wé}dlbiﬁera&%#yg# %lg? ﬁngﬁl,gla and a
dicnzbmR &g diwedet ih Atrodremal) tesludife shaalan semsprising ddministering
sicca synptons, cogni ti ve dysfunctiagn, genergl [ é%d
afsrih armab A dasrapeypeatrRitectiyy RpEHHS A CmRHUEE Ph e, formula
| . : . 1 N.: .
L ARt L R OTE col RRlohO AR B AEIeBEL IR Migraine
pheabachss, aedpdrdB@ndibhier i joigntdysiunation dgtaat@entia a&ndocrine
thod for treating fibronyalgia and a .cancom tant
ORGP SiE AR, TGP AR GR GBI, HEpptoms
fivet aydflifction® %ﬂbﬁliﬁ@ﬂ“ﬁﬁkieﬁy tdirddie Yrbmahsthal dlysphoric
ef fective anount of Conpound A’or a phar maceutically
adiseygera birigabde bowehsyndaimeatisrasionalsabidemiesd dein, mawropathic pain,

di sorder i.s 0 cted. fro conconi t ant

dﬁogba't%gpg d&é’g%eﬁ’gg@s’a@&ggs’ aPﬁgﬁgﬁ)\/enti on a! so rel ates

to a megdafeafion AkbERRAG0SH MENRY CorStreagi fibrdmyhlgiBand a
subj ect being treated with an active pharnmaceuti cal

agpsemithritdisniderdn gesamsyab inckidiag § hagancenmpisigsyiministering

tPoalhehEhibg } dpeuBHiRaLTLShe EnqEF L Lopittha A or o
detsembdedcabo veceptibled salp ltafeoicebdreimakdiy cacanitai|disorder is

salt thereof; and (b) a human growth hornone or hunman
gredamiasl Trorp tsneonsemitantdisogdras deskribed a0NEmaceut i cal |y

accept #pl G\ 3fidn LBSTEREs to a method of increasing slow wave sleep in a

human subject being treated with an active pharmaceutical agent that decreases

slow wave sleep comprising administering to a human subject in need of such
treatment:

(@) a compound of the formula 1, as described above, or a
pharmaceutically acceptable salt thereof; and

(b) a human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;

wherein the amounts of the active agents “a” and “b” are chosen so as to
render the combination effective in increasing slow wave sleep.

The invention also relates to a method of increasing slow wave sleep in a

human subject being treated with an active pharmaceutical agent that decreases
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wherein the anounts of the active agents "a" and "b"
are chosen so as to 30 render the conbi nati on

w@Rdoans4s9€ i n i ncreasing sl ow wave sl eep. The POWEBR03N05712

also relates to a nethod of increasing slow wave sl eep
in a human subject being treated with an active
phar maceuti cal agent that deZr eases WD 2004/ 054566

ReTL | 0 .S
SRR ey ) SRRl of sch
ttreagtheregnt : (a) Conmpound A; and (b) a human growth

hor none growm h hornone secretagogue, or 5 a

phar na(@)sg?line%‘? a@f]ept abl e salt thereof; wherein the
amount®) ehykdag %&\Krﬂh"lﬁ)rﬁlgﬁm)?hulﬁan gﬂﬁr kﬂlcl)nﬁ&’fe SOR% ﬁﬁé) or
{ cti

as to render conbi nation eff ve I n increa
< pvrmesestiedlyeiscepiitge salvihatedfin al so relates to a

nmet hod_.of reasi n ow wave sl ee ,, human
Suby ecreeihdft SRS ah R ehF Ragt F s e e ahpsasoe o
nefdbr te Gatinatiby dife8@bd MHicredsty Soe WIRQWREy Of the

formula 1, as descri bed above, or a pharnaceutically
acceptHisl iaveion alﬁ’meliﬂ@@ffs to @ndethby of nh:maamggsﬂmve sleep ina

REPRC i SUARD e RETER, & HRPLCTRME sipa by sven

ttt‘@trﬁdsmunts of the active agents "a" and "b" are
chosen so as to render_ the conbination effective in
i ncr eddl ngy §‘PI6RP%eDfsltb%pf0mﬁ@ i hv et idgsrribed o abeveat 68 2

Sgﬁlbaﬁm%%h %Cép&ﬁﬁ@ ﬂtﬂgfe?ﬂég%wave sleep in a hunman

| ect co rising a mnistéring to a human subject in
need db) s homan tgreethrienmond Or haharCgropall hdrmdorer sedretagogue, or

rmaceut.i cal ly acceptable salt thereof; and (b) a
@CFBW@?’ g?ﬁﬁ?ig g‘i‘ tﬁ i growth hornone
secr etagodHehe Shoufts BE ﬂ{e'%%”a?&‘tﬁ%]l ¥ ARCaptad lcﬁos%ﬂl,sb as to

t hereof; wherein the anounts o e active agents
areder Bie conbindttios effestivedis inayeasingrsliew wame slegmbi nat i on

RIEE RN CREE RTINS EEENE X i S W
QHuenaaf subet comprising administering to a human subject in need of such
treatment:

(a) Compound A or a pharmaceutically acceptable salt thereof; and

(b) 2 human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;

wherein the amounts of the active agents “a” and “b” are chosen so as to
render the combination effective in increasing slow wave sleep.

A more specific embodiment of this invention relates to any one of the
above method for increasing slow wave sleep wherein the human growth hormone
secretagogue that is employed is 2-amino-N-[2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydro-pyrazole[4,3-c]pyridin-5-yl)-1-benzyloxymethyl-2-0xo-
ethyl]-2-methyl-proprionamide.

This invention also relates to any one of the above methods for increasing
slow wave sleep in a human subject being treated with an active pharmaceutical
agent that decreases slow wave sleep, such as morphine or another opioid analgesic

agent, comprising administering to such human subject an amount of a compound of
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Weapktoyses i s 2- am no- N-[ 2- ( 3a- benzyl

above nethod for increasing slow wave sl eep wherein
the human growt h hornone secretagogue that is
- 2- met hy| - BEDKR&2003/005712
2,3,3
X, 4, 6, 7- hexahydr o- pyrazol e[ 4, 3-c] pyri di n-5-yl ) -1-benzy
| oxymet hyl - 2- oxo- et hyl ] - 2- ntt hyl - propri onanmi de. 30

ES 1V [ I n
AR 3 O B8E Xotiind . BE ofEaCoullfy A Ab sal
t]smrbgsfematiselfﬁagntenﬁamc&ehsmgtdiloxamvaaetsn'eyle phar maceuti cal
agent_ t hat g]gcr eases sl ow wave sl eep, such as porphine

or arBt & © P%‘P&Pnén@egég’%mnaé%lﬁﬁes oAt °8F ngf the methods
et £ HES
S50 00958100 U S Sy e rom
f agonaphabia, agsamheblan\edhtabdwseorymfmmmnﬁsﬁdem spanﬁc phobia, and
phar ({e}’ utically acceptable salt thereof, that is
iml? %%i 0 increasing sl ow wave sl eep. In one

e ”b odi JxeHothet Q&anﬁl%'htt | 98 ih&nBbe Selhlls %‘ Yin§ e fo thd€nethods
met hods descri bed above wherein the di sorder being

teseited plovg Whgn@na thaalcempednd radmlmste@gorsa@@omoand A ora

agor.aph W|th ar ni ¢ disorder,, . .
BB L bty Yo B Bl pine o is
eD0DJPTBDY or 4 fivbiIvent i on rel at es to any one of the

net hods descri bed above wherein the conmpound

adni ni 8t @oger |e§1be€mn@eAnYﬁntlan Iplpigp e eatitone #if| the methods
b d

g‘%l%%g&etﬁr Lellgotvgglvileltenﬁ 61‘?6&(:‘8111% waﬁﬁﬁl&efeﬂobs b%ﬂ{p%ﬁﬁd A or a

aptathereutedilydicoeptible EztlEtherm& reint ovheredh efeadisdrdercieyngotieated is

of the nethads descrj| ove mhﬁreln t he compound

BBV END 5361 T B39, egf 1C|B ahiAhceutical Iy

accept apl r

bei g (FeRoaat bbbEhRal tPﬁ“?S}“e@Jt (s Srany SR SRk methods
adrderspdc ilidve  phelsimghe b@mpnunth cidhémistereldo i @mpoumheA or a

ventio rel at es descri be
Befn SRRt B0l e | ey g sqrgero&ﬁla@uﬁaatﬁ\g is
Qﬁm@nlggg{naceutlcally acceptabl e salt thereof, and
t he dlsorder being treated is fibronyal gia. In
anot helb agathek imenty theiinvestion sxlatestosny one of dreymetheds
desc above

SsspBRadBaHn Y RrreBape o FhoRd BN Erelificitcted fim 3
Ainiiesii! 5-e hpheplaheietagidgi @S%R)@ -Aminomethyl-5-methyl-

(.3S, 5R) - 3- Ami nonet hyl - 5- met h
heptanoic acid; 3-Aminomethyl-5-methy octan01c acid; 3-Aminomethyl-4,5-

dimethyl-hexanoic acid; (3S,4S)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4R)3-Aminomethyl-4,5-dimethyl-hexanoic acid MP; 3-Aminomethyl-4-
isopropyl-hexanoic acid; 3-Aminomethyl-4-isopropyl-heptanoic acid; (3S,5S)-3-
Aminomethyl-6-fluoro-5-methyl-hexanoic acid; (3S,5S)-3-Aminomethyl-7-
fluoro-5-methyl-heptanoic acid; (3S,5S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-
heptanoic acid; (3S,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid,;
(3S,55)-3-Aminomethyl-5,6-dimethyl-heptanoic acid; (3R,4R,5R)-3-
Aminomethyl-4,5-dimethyl-heptanoic acid; and (3R,4R,5R)-3-Aminomethyl-4,5-
dimethyl-octanoic acid or a pharmaceutically acceptable salt thereof, and wherein
said disorder is selected from OCD, agoraphobia, agoraphobia without history of

panic disorder, specific phobia, social phobia, PTSD, and fibromyalgia. The
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hept anoi ¢ aci d; 3- Am nonet hyl - 5- et hyl - oct anoi ¢ aci d;
3- Am nonet hyl -4, 5- di net hyl - hexanoi ¢ aci d;

W@ 3B44558 Ani nonet hyl - 4, 5- di net hyl - hexanoi ¢ acPdI/1B2003/005712

(3R 4R) 3- Ami nonet hyl - 4, 5- di net hyl - hexanoi ¢ acid Mp;
3- Ami nonet hyl -4 25 isopr opyl hexanoi ¢ aci d;
3- Ami nonet hyl - 4-i sopr opyl - hept anoi ¢ aci d; (3S,5S)-3-

PSRRI e b bOn % I KR R4 e appanr o
aefeded (B8 ‘iR Gﬁouﬁmknonmgbﬂmds” 7,7, 7-trif I uor o- 5- net hyl -
?ggt 2&;’1 aéotﬁﬁﬁ TabRmEIt. ednvention relafet 9-a5y 9ee RY thegrsthodsi

Cde‘fkgwé'? g%&@b&vﬁe%m%hﬂﬁ's%@?ﬁé?ﬂ é froatld HIGEH Y PTRBREAMNL C
aci
Aoimpoied ﬁlﬁt Lsﬁdﬁnrdstneﬂhya Greyyt Arvoinpoand of; a piatimaceutically
3R %%%BR%J‘B%A? nonet hyl - 4, 5- di net hyl -octanoic acid
%Pap af ec®itical |y acceptable salt thereof, and
Wh(i‘r eilf andetl efbSANMAL, the iHRhEEA 8atbf AFBne of the methods
dj'gor aphobi a, Ig_l;ora hob| a Wi thout history of panic

thedr abOSYQe\Y grein ﬁh:odisardes deing tpafodiia, fitRoSPalgimednd the
f 4/ 054566 PCTLI B2003/ 005712
CIOIB{ Ola & %a Q’ a‘tn‘lma\ Iélft)?re bd% e | 'ERe + of WG of a

ounds I|s
rmahmbeaﬁ@usrat:@pmﬂd@mné@@f referred to as "the G oup
A conpounds”. I n another enbodi ment, the invention

rel at 48 3ogthghgmbpdiment, tthe inNentien selat@%gc phene 8b thaemethods
V&fé@crrﬁieﬁ NI @géﬁ{]ndﬁl% R&r8G tek gaq a%l&? Ti 1 31 ein
is adm ni I S a

5 conpoun ere
(thmptuuprdmdradmlmlsnareﬂas Eotipoahd B omplﬁml&’tﬂuﬁcﬁm dcceptable salt
t f. In another enbodinent, the invention rel ates

erg one of the methods described above wherein the

d' sor ggsthBel bﬁgo&hﬁeﬁf &f the i ag VtsHYala |025][§' gﬁ% uog tRe above

conpound or salt that is adm nistered
o@;t‘g@mﬂbrotreamglﬂbmma}m@a@m aa¢dn;zomaam:pti'mbﬂder sellerein said

8 agn Deh a resPrteed Gesien bR bovbRREreri bR
dirggile eboi Behdr6@a!t FendiRnhl RbASHALD! Oﬁm aﬂgurWBﬁfﬁ%' "Bain, a

t he conmpound adm ni stered i s Conpoun
ﬁﬁ@rﬂ?@ﬁ@*@uqilmréﬁn,yr@welppaba@cmt t her eof 15 Anot her

eyl BUER B e O fon
celectodi framt adbits Qamerchidie ath, SpHidl reSQMEOFdn@Ndoft tissue and
di sorder is generalized anxiety disorder, dysphoric

nglpfé% damage such as acute trauma; complex reg10nal pain syndrome also
referred to as reflex sympathetic dystrophy; postherpetic neuralgia, occipital
neuralgia, trigeminal neuralgia, segmental or intercostal neuralgia and other
neuralgias; pain associated with osteoarthritis and rheumatoid arthritis; musculo-
skeletal pain such as pain associated with strains, sprains and trauma such as
broken bones; spinal pain, central nervous system pain such as pain due to spinal
cord or brain stem damage; lower back pain, sciatica, dental pain, myofascial pain
syndromes, episiotomy pain, gout pain, and pain resulting from burns; deep and
visceral pain, such as heart pain; muscle pain, eye pain, inflammatory pain,
orofacial pain, for example, odontalgia; abdominal pain, and gynecological pain,
for example, dysmenorrhoea, labour pain and pain associated with endometriosis;

somatogenic pain; pain associated with nerve and root damage, such as pain
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irritable bowel syndrone, functional abdomi nal pain,
neur opat hic pain, a somatoform di sorder, or mgraine
20 This invention also relates to aP@EIB0EB/005712
of treating a disorder or condition selected from
acute pain, chronic pain, pain resulting fromsoft

ti ssue and peri pheral darmg% such as acute traung,

r n I r S
e R phaal DR O P S it cyrBiigment
dzmthal tpdgxus neulslahg iaad periplgpeali reatopathitsg| girnasssagoe Wiﬁﬂ limb
ar ntercog qeuralgla and ot her 25 neural gi as; pa
ﬂ?&&alt’é)fled fi‘ﬂl QUEWha RO sOhnYRsFHEimatiBPefic neuropathy,
ahbMbihetapy-iHUEEnCaropkaY e dte PRIPeRHGHq t Igia;
associ ataggll 1Wlth gtlrlrg?ns& sprgl nsz%nd trglzo }s&lﬁ neuragla
(5 Xwesh Tasdal @ain, spivaadotshaimage, wntqpathmmwm bsclsyan, dﬂi\pmlafted

nduetosma r |n st.em damage
SR ARIc i, et 21580 ARuropBic, pia diibeity or S66 urOpatnic

paimn an@)emijhﬁﬂiﬂﬁls @@geﬁmﬁ&loﬁé’urﬂ ian’oc%%l Hé\irQl’gmarbgng@l'ltﬁl or
resulting from bur ns: deep a 30 viscer al pai n, “such

nfercestal nqysalaia, HL é¢1@te¢> a«i:lﬁalg@y @nqbéﬂJaS rélated amralgms ynd other

Bt SR ARl OB TR SaPRR S B s o

@ymnemerapppeaclplkzah@ufalgaa,l syan@igd@w Paias RchAl §lkxk taulsion,

endonetr.iosis; somatogenic paln; pain associated with

Rat\assegiged gath ra%f}?é@kegs §m013§, PR ﬁswa@domlogamwes pain

F’Qﬂeh B2QO03L MR Jaffcohoﬁsxﬁs %Pchg;ﬁ ?ﬁ}fr}%&n p§{ LRRGER! oS in
di sordefs, for exanple, nerv Brachi al

,glbﬁmg@masv megrqpaﬂuc amﬂ npemeptopatalc pﬁﬁﬁ&p@ﬁﬁtb@&wth patihoma,
iSOCI utation, tic doul oureux,

neGr d Heg o \?§§3{5‘fef PR, B nBP%FB’é‘t irabpain. Jgagiiepal abdominal pain,
GoRTRE SAARYInE A HGEHR- e 1B AL B ain %?fh%upﬁfr@ &id Gth@0hscular

ost herpetic heuralgia; 5 atypical facial pain, herve
?19 aChI%snaa}@te @emlnplat: hteosmmv\madbrdxek so@isn heddadhe ehdt eldster

neur opat hi c. pa
BEATERE el Rathoniip shin it Aog e S L cRirbre i fing from
mmemgm apoﬂal@uﬁﬁhﬂd goutof)ﬁmpdah%d gf%&édﬂé@bma&mha& ns;

intercostal neuralgia, HYV related neural gias an
RPlBS apgciiet Wélm&asgp@éesaml dﬁh)erdlsqnéftrs,aldgsoa@rs caused by

I di thic
BLUBAELP P 95RO, OBt SPORS, Bl
gaytwidogdamial upeis), pepriaalidend, @jspépﬁa adikhr8ér8 NassodiAbd) with the
associated with rest] ess qus syndrone; pain

qewsral seatolgliviscyiay PiseigHE colsisi ?hroélﬁlpéweﬁylscﬁr@mﬁcdlsease
ﬁﬁ@@ﬂﬂ@élé 95 e?éfnggﬂ éa&“ §f1'? Qhd HEH-3Q" eﬁ% %%cl pain such

def |C|en neur nd non-neur opa
as anlaadi@chtwl with dﬁNc Ianthmigla and myalgia, vascu11t1s and fibromyalgia

in a mammal, comprising administering to a mammal in need of such treatment a
therapeutically effective amount of a compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof.

This invention also relates to a method of treating a disorder or condition
selected from the group consisting of mood disorders, such as depression, or more
particularly, depressive disorders, for example, single episodic or recurrent major
depressive disorder, severe unipolar recurrent major depressive episodes,
dysthymic disorder, depressive neurosis and neurotic depression, melancholic

depression including anorexia, weight loss, insomnia, early morning waking or
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wor@sas4ses wi t h aur a,

often referred to as cancer pain, phantomIlinb pain,
functional abdom nal pain, 15 headache, i ncl uding
m grai ne wit hout aura andPOL/IB2003/005712
vascul ar headaches, acute or chronic tension
headache, sinus headache and cluster headache;
tenperonandlbular pain and nfaxillary sinus paln pain

n n N
TRk il RS, G RRRATGY fa B Herg Bl om) BRlRuing
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hn' i sease nd enesi s S eratlve aln, car
AnSyeloif R BfierthosSom ciEhre BErts, roRabd L Mo ana
&ﬁﬁr@ﬁci@t edhaidbh dilloYdera s iBlafedaRBmaye! &b&ders and anxiety

vasculitis and fi br nyalgla 25 in a manmal , conprising

ahyardarst sichnes elgldhopdramsletyl dispesisn ?fmcs désorder emthr@mwmout
ASHERSI SR R el PR e BFPUBP e Hionar and

apedfit ghbbias qu tspecifio fanintdli hobMeBéocil aake; ERbAIE Ssocial
to a method of treati n% a di sorder or condition

EPRIa; RSTFYMCPRBUGsUBsERPS DN @utwn g dasgpefpd efisprders
H&Hdlﬁé g%g§§él (%,'{Ielogﬁ}eﬂﬁf Cdel ' ﬁﬁl ﬁfel'sy asso&wted with

epres I sor or exanpl e
rpsgahotie rthscnrdqrm rsua:hepsr essé veandi sar d@’ressﬁﬂvgls@cmtld Rdthabipolar
df érent depreSS|ve eglsodes dyst hy

Lo defo0 POl kit S%maonhéﬂ%the@aﬂeﬁﬂ disgyrpnces
|
NRIRNEO rith Iﬁgrﬁﬁle $&h RS C hitekkiR 9 JRBRIEX ké‘ndugg 4@ g%ﬁqor 5 8nd

| oss, 1nsomia, early norning waking or WD 2
REGTIPtB20BBAGOE dibarder, anp@]hﬂt&)m”smaht}eﬂlaom i psry,chotic episodes

a ression cti epres din
B RE8 a°E BEES e belise BB Ao oler ottt dioe Bhs-
Qfauhfaﬁbtsﬂ%bi | didorddr! GASIHNhnd 288 SHARE HERUES i@ Npeneralized
seasonal affective disorder and pediatric depreSS|on

FnEieBheisorden lns@/manwé, commmxgsadmmstedys menna;nmal in need of

T R .

lainodnscmfohercon@adnccml fothylal €, dofiPoded ;A,S6RS0PRrmaceutically
affective di sorder, conduct disorder and di sruptive

[Beseitably salfi theseefer ; stress rel ated somatic disorders
and agi?( Wit Yoe éﬂg?%ﬁ dted Bt ?&C{ﬂzﬁatf‘ea?rﬂ&#thou?e%r@sgf&he& ansiety, a

di sor pani er Wi agor aph
phoipband enﬂplmyedgn abomaphaki ¢f thiet fresent Iim\ﬁatnﬁmy iy p&nis€d in

%Imslj(l)nrlc(:jtlec{n V%lth other antide

pressant or anti-anxiety agents. Suitable classes of
antidepressant agents include norepinephrine reuptake inhibitors, selective
serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors (MAOISs),
reversible inhibitors of monoamine oxidase (RIMAs), serotonin and noradrenaline
reuptake inhibitors (SNRIs), corticotropin releasing factor (CRF) antagonists, o-
adrenoreceptor antagonists and atypical antidepressants. Suitable norepinephrine

reuptake inhibitors include tertiary amine tricyclics and secondary amine

tricyclics. Suitable examples of tertiary amine tricyclics include amitriptyline,
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W bmessisee- conpul si ve di sorder (OCD),

10 specific phobias (e.g., specific animal phobias),
soci al anxiety disorder, social phobia,

aut i sm anBCT/IB2003/005712
associ ated di sorders including pervasive

devel opnental del ay, nood di sorders associated with
psychotic disorders such asl8cute mania and depression

2080kl Wil Rlimnd S BindRete, N ey
Iiscepaie batsettlerab hSuitibleadx amplearod aedomdaryadnhing ti®yclics include

di sorder, (%gnduc,t di sorde,g and disruptive behavior
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Moaﬁﬁneag)gﬁgs%l 1%51%@6{ E)}{]O% obglg%ii% gﬁ% taﬁa&ﬁ%?%ﬁ%;aﬂ{/ ﬁcc‘teﬂgble salts

epression ofr anxi

riaérboRl s Softabil gerptoRse Bhd nbBi@RnbRIE FEptARE iHBIBHoks of W in the
conjunction with other_ antidepressant or anti-anxiety

yesehls invsption inelude Jegladaxine, ond pbpmasewtivally gogepiable “salts
(B SARED CRPLShIR LAY OB R LfTundlf BSLE i
driedasienalnPatent oApplichBGh si)Nos. WY P4/l BH43, 1 WO b'94/QB§44Qf WO

n ' [ RI erotoni.n_and nor adrenal i ne
PBUERE ke R 3R ang B 2y P esdolko vhiono e demrggsants
fiRab@ b&R5pioANt RAAR StRFaBIGR, agﬂ’ag&ﬁﬁl@c%ﬂgo IViloxazine, and
ant agoni sts and atypical antidepressants. Suit afc()?ze
rheepicaatidatly receptzhip salketherbf. (Huitabls dlassé¢sucleartteatxiay ywgents

i . fliobl dimksoartion
- 0P bl B PN ARG ior A toe ST FepeS e SUAEIA

Pattial 1apbivikts NBad V61iORAHiIRT4REEn P ELtdBRAO3/ ARRhkts. - $Qitable

cl om pram ne, doxepin,” impranine and trim pram ne,
oz pieeircluda lalprazodane eyl cadinecpoaldes clohaseparh, chlorazepate,

J les of secondary anmjne tricyclics .
%%ﬁ%ﬁ%%’%ag%%%ﬁﬁ@m%%i BFAR e :cmn%%rﬁg%ﬁafr}, afd pﬁarmaceutlc ally
rocdpedbiid y4lts Migeraditl SPItAB1E SIET) irét%gto@ AdoniBe ¥ ARGEHHiES Mdlnde,

acceptabl e salts thereof. Suitable selective serotonin
i pattigRiar.she Al biatteseptorhartipd agenisis baspiraae, flesinasrangepaone

BRASASHAE, B RSEALALLI RPITREEN 1LY

i nhi biTth@r Mvention also relates to a method of treating a disorder or condition
selected from the group consisting of sleep disorders such as insomnia (e.g., primary
insomnia including psychophysiological and idiopathic insomnia, secondary
insomnia including insomnia secondary to restless legs syndrome, insomnia related
to peri- and/or postmenopause, Parkinson’s disease or another chronic disorder, and
transient insomnia), somnambulism, sleep deprivation, REM sleep disorders, sleep
apnea, hypersomnia, parasomnias, sleep-wake cycle disorders, jet lag, narcolepsy,
sleep disorders associated with shift work or irregular work schedules, deficient
sleep quality due to a decrease in slow wave sleep caused by medications or other

sources, and other sleep disorders in a mammal, in a mammal, comprising
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W baaedfsee Sui t abl e reversi ble i nhibitors of

i ncl ude i socarboxazi d, phenel zi ne, tranyl cyprom ne and
sel egiline, and pharmaceutically acceptable salts
NRCTDEBR00BA05712
oxi dase include nocl obenm de, and pharmaceutically
acceptable salts 10 thereof. Suitable serotonin and

nor adr enal i ne reupt ake i nhi bll tors of use in the

P t

e SR PRl B HER) YRR Ay s fropeygicply pfective
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Suitable cla ti.-

T Ty S L
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corticotropin releasing factor (CRF) antagonists.
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r §SERE q{rm%()gﬁ@}m(ﬁ% Np$diie gh@@%ﬁgpﬁésug lf?n%bsq? ot Xt respiratory

gepi r one | psapli’rone, ceu
adlstms adyhédrosad, t andt Ibmnehtf)spas'lfh;i soughy ewhoaing| cSﬂg]i e hﬂgmﬁznsm
order or condition

to a met hod of.%éﬁatln ‘ﬁ
SEPLEBY R § ge sEl% RGneY WhEeHoHs saékeaé%such
SdiCdez@fa lah PRAMILA,; antgct de?rhht‘ﬁ?sr ¥1h opid"3QHAiRs | MEEMH, R8d other

psychopa¥5|olog|ca and i'diopathrc rnsommia, secoéndary
i asgemnatpial dersnatitiic ngfchingo hmmadlabfsm nmoqaatbd 1mshmg emﬂarhmgt&)ry
gﬁndrone |nso ia rel eri -

p O RNt (%gﬁ em mt% W§1 de‘8§@ 3 @S%‘?ashgn &SWB?IHEH}SO Gglage

2Bk Sé .g., Bdilagk! RRGcE ﬁésultﬁx%%hﬂ)hgsﬁﬂ%@&' |k Sd@rieoarthntls)
sleep eprlvatlon REM sl eep di sorders, slee

dppeaatoldy sethg iemipaorigigr atbritis, aesthmheeqmumm eandy (suld)um and

di
DSRS0 B, PR S BBy GBS IS8R «
songaisingadutieiticthe td 2 nehBe) ifhed dfbush BediRert éjﬁh@faﬁé\ﬁﬁzally

§g sl.ow wave sl eep caused by nedications or other
{sFeesaman obthestpeytieably cfieséreraneunt of 8 crmprend of formula 1,

TR 2015 b iV ARO AL ABABRG L L2003/ 005712

m ni’st er Ing to n nee “such
tr eat rtheér motehspedfieambaodimbyts of fhecinivettion ansdudyt andfof the above

t he S wulflre%g ltﬁey co%go%g Io%[ Forr%u auln tCo(r)ripo%n((i: ?‘\n%? l:ﬂxr{)%amflaceutlcally
acceptable salt thereof, is administered to a human for the treatment of any two or
more comorbid disorders or conditions selected from those disorders and conditions
referred to in any of the above methods.

Another more specific embodiment of this invention relates to any of the
above methods for treating fibromyalgia wherein the compound of formula 1,
Compound A, or a pharmaceutically acceptable salt thereof, is administered to a
human for the treatment of fibromyalgia and concomitant generalized anxiety

disorder.
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Compound A, or a pharmaceutically acceptable salt
thereof. This invention also relates to a nethod of

w0 pressshig sl ow wave sl eep and 5 increasi ng BCDM2003/005712

hor none secretion in a human subject in a nmanmal,
conprising admnistering to a human subject in need

of such treatment a therapedically effectlve anount

of the t I d_of
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oriasis, osteoarthritis, cartilage danage

acqicalin rAserptabkes $rIE i therepts o @ﬂwmst%ﬁd @mta I;mm;m ofior the
QRLERH 'EBﬂ‘thBI& 6351(19 8&8&1&%@1 c%gé&ﬁﬁ b ﬁem&p%ﬁgé g%hc
arthritrs, tis and sunburn;
hyper s%lmharlmmrbwp@hlﬁco emboﬁnmmchf this Pobsvn lelayesito @y of the

O\ée rfﬁﬁh@ff | lilx% 3}1%;,1 gaoéqnmqng Ogg;trfh%r:# 2 azdrgogllp?)ltmedr Illgg or a
t I n u I
ﬂhﬁﬁl@d@@t‘tﬂc‘aﬁ? de¥epttid /Gl t‘l’l@re@nglQ % hi rmpe[% ape th(h%@h #r Cfhe

ef fective amount of a comnpou npoun
Ageaigreng ofplieronpial giatand a¢ncpnmamqp¢ra@1sarudaiyspmhe disofder.
re specific ment s

- Pher uddR%s S shicfE BOBSATEN. 3 it cRinar ke my of the

@BOROUREhGds WherMl ahd . coPRAUNGE Aornfila @, Compound A, or a
pharmaceutically acceptable salt thereof, 1s

abpinicasticrllyl acespiablursalh thereof; He adngaistesadt tofa Anman vior the

orders .or _con sel ect ed
O T R T R B R AT A
any ofAdditer alkay 8pstfid Sﬁb‘odlﬁ@ﬁltt bethis Bk entfoR&elafds Go any of the

embodi nent_ of this invention relates to \iﬁ% of the
&BoVFe mRtkads gwhersin ttheeaqomwuml beloAgmrgR al.whemponnd b, or a

E)ﬁm%&ﬂlcglfl fg{s?l'gb?e g'al {%d@% iXere! 08 human for the

ar maceut I cal Ccep er eo

actainming bEmefbr tiepras snhstdmjildér@hd cbrcointigat ﬁ'&ﬂtbtny@fgla
g: 2 g? Ihgelr ot %pecc? ch éd?rrr]lgntggfnt%{sallnlvezneu%nargﬁ{egttg any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of dysthymia and concomitant fibromyalgia.

Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the

treatment of major depressive disorder and a concomitant somatoform disorder

selected from somatization disorder, conversion disorder, body dysmorphic disorder,
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* accopr e ST PG br B0 Eeabal S uPien s e of te

faBoved hBethddse e S J@ﬂl}%‘hn&i eor gs2he fi @Bﬁ% C?VIQ or a
concomi tant fibronyal gia. 25 Another nore spéc

@h@é@ﬁcwlbfm@mt able rsele rtheroef, ris| atrmslstemdany aofnumhm for the
i T e KRR M S —

tdmke;@f i's adm nistered to a human for the treatnent
of dyst hym a and concom tant fibronyal gi a. Another
nor e SPwdher impore speifiembodimenthpfsthisnipaention rrclatss 40 ey tof the

ANy mdthtls wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of generalized anxiety disorder and concomitant dysthymia.

Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the treatment of
generalized anxiety disorder and concomitant fibromyalgia.

Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the

treatment of generalized anxiety disorder and a concomitant somatoform disorder
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30 above net hods wherein the conmpound of formula 1,
Conmpound A, or a pharnmaceutically acceptable salt

W baredfse6 i S adm ni stered to a hunan for the PCERER20E05712

of maj or depressive disorder and a conconitant

somat of orm di sorder selected from somatization

di sorder, conversion disordd#; body dysnorphic

%eﬁgfeﬁerfr #gg%ggl%tgﬁlg ?@? er%r / !é(%%/(e)%%no r(ﬁzo}ger 'I%Ly?f)ochondriasis
w@dlafdfenne phii adiedds (0B kiadpdy npaim FOERE”), Bty SREREEHIO Bi¥brder,

d| sor der t ot he speci fied. See Di agnostl c and
frfeg?ﬂﬂe S%ﬂﬂéﬁﬂo isqude sandpreprieior®, diseiget mot otherwise

P
a0 LBl S Ay A e
nS& 14k chmitcanPrydhintict Asbcittiors Washéngtom rD.Cel Mhe 194 pp.
a f the above nethods wherein the conpound of
@%f?@pa 1, Conpound A, or a pharmaceutically

accept ghitierSable dphstie %fnbom%leagm i i Rtod &meshﬁbna& of the
for the treatnent of fibronyal gia and concom tant

i3bove a@ﬁ@oﬁmmher@yndﬁowempm rodr foromda sheCorhpaind A, or a

f th| on.rel ates. of, the
rﬁgﬁgéc@t%%lg acc t?bée': h&le@&frp]gu sttefr%cf %I a h_A[lman for the
Gevapasiin &f AibrothyflgiaPidr Aneeishiiead bomacoent @r@ersldted from
thereof, is admnistered to a human for the treatnent

CPIRAEASRy SIsEidaT, afrversienodiserdat hyneshongriasis,aperoaipiean pain

OIS0 IR, 3055, A SARRRL Bl oo
tdomatodonno utichrdd:, fand Imhﬁtofomﬁﬁimﬁiﬁﬂ tnod, othérvase pecified. See
e S G et St Bt S Bion 5w
f ABEQIM s GitaR0 gs&)@ﬁﬁ@ﬁ‘W%ﬁﬁnﬁﬁuma Ik/q 162 ngl 4330pdgher

nore specific enbodi nent hi'S i nvention ates to
any ofAndtker rabevsperifit leobedinvet ef thit heventbomprelatet ©f any of the
f und JA, or a phr euticall

R0t RIS A RertRe e £ Sp@ing Al nFETR e . ¢ BORPNTey o 2

fharh ReuRANY F Rt Qft GERSF, A mn&%@tta éj'lﬁﬁfaﬁ for the

and concomi tant ‘prenenstrual dysp oric disorder.
Arsotrbgat ofpmejos plepidssire alidoodir rasnompdni¢dh by <|>mw enmmm somatic

rsg]lrl‘rl% Og%s tsOlF: % t?r?ﬁlt E)is O%E%%%E%St %ggﬁilwgl ances e g, insomnia,
Ahefropee Lﬂlée@éﬂdaﬁy ag6@Rigd alvekendlg tiB@r ftkenih§), loss of libido,

administered to human for the 25 treatnent of
Jenlepsapssz e ﬁ@@ﬂyatmns@ysmslaah@rmlm@mnsmhes and pains (e.g.,

q?éﬁ&am{@. ek pain, back pain, limb pain, joint pain, abdominal pain), dizziness,

nausea, heartburn, nervousness, tremors, burning and tingling sensations, morning
stiffness, abdominal symptoms (e.g., abdominal pain, abdominal distention,
gurgling, diarrhea), and the symptoms associated with generalized anxiety disorder
(e.g., excessive anxiety and worry (apprehensive expectation), occurring more days
than not for at least six months, about a number of events and activities, difficulty
controlling the worry, etc.) See Diagnostic and Statistical manual of Mental
Disorders, Fourth Edition (DSM-IV), American Psychiatric Association,
Washington, D.C., May 1194, pp. 435-436 and 445-469. This document is

incorporated herein by reference in its entirety.
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Anot her nore specific enbodi nent of this invention
relates to any of the above nethods wherein the

w@eoroposuses of fornula 1, Conpound A, or a PCT/IB2003/005712

pharmaceutically acceptable salt thereof, is

adm nistered to a human for the treatnent of

general i zed anxi ety di sorderldand conconitant

fibro ' 0. An: S if.ic i rent of
thi's | g e ok ViRl 3P ¥k e RTHET R or he
witeve inethode wherinatie toroiulaf 10 Corpaund A, &ranietingbedtically agteptable

har paceutically. acceptabl e salt thereof, is
D3 HPEPh dt ISR & BRI Eor the deeiEsnt Qbmajor depressive

AR, b 8t Yordl - ' -
Janana AEGRnAN Bl Yorfl GORAR sl R BARAATSYBATA from, ftisue,
- headanhk ewack chafiy, davls pamt limhtiaom jeins paiteshdonml @i abdominal

di.sorder, hypochondri asis, somatoform pain di sorder.
(PO gl HgiTS, BErounctgo Ayl (s mIMBHTES druskisey with
ugshealigdde ahtiaty e dis6RARRIRE O Resliser A& d t i
d‘?@or&er notlagt hesrvvi se( Especi fSi ed. Seé}éa%i agﬁo t?‘@ﬁgﬁé&lswe
Srxpestatiqug.aiccyrsing aore flaywiiranaiot foir ableakt six, métdhs, abouEd intinber of

5 Aner i 1 Psychiatric, Associ ati o . .
vaePE A setVERE SRR 09Y GllyBline e SEBR) . Nes, Riagnongp amd
spragitichlc nenbadofraVientdf Didvrderd, "FeUHN Hitiddl ADSHI-IVD, AW¥erican
of the . above nethods wherein the conpound of fornula
1Psyelyatsis dissocrationy Washipgian. i€ e Maycld Oy pra 432 A3adA45 A60.
t hereo i 1 pl.Sster . .
treat n&?th%flﬂ?‘:yb%%%%?”&% t g&%‘ ggg (1:1%/%5 1%1{;?61%%%5% %ﬂ‘yo?frﬁhe
ditewe dmethedd ediesein f themcommpomtli phtfoanuldi $O0rCdlipound A, or a
cqnversi on.di sorder., hypochondri asi s, somatoform pain
dP&?BP%C@P“C(aHV %Cﬁ&?ﬁ'g}e"i%i ﬁ‘eEﬁogo}sd aqminisigsedyfo gy diviaphfas the
G @h&RTof sRiafif&r %ﬂiét?tﬁ&ﬁdé%ﬁé&ﬁéa P*r %gé q)grmm%n&matic
somat of or m di sorder not ot herw se specified. See
Divaptss iscleetnd Bomt loss | afabppetiteyalleepf divtemitambes (e.g., insomnia,
Fourth Edi.tion ( DSM I

L gorLd . 15 Areri -
- PabERPET! fterh B mpMite AakAIIG: WRY 7 Rkeninghylom 9§, libido,

Q@stleﬁ@@ssﬁﬁﬁgue@*@@ﬁéﬁ?ﬁtid@ BRpSREL h&irgpoaﬂaﬁﬁﬁgﬁgﬁmes Qﬁv%ﬁzﬁ‘ﬁss(e g.,

invention relates to .anﬁ of the above nethods wherein
theadashepegh daisg bpek paihalimb p@imprpeooinphin, abdpmanal pain), dizziness,

.cally acceptable salt thereof. is . .
R SR E” ps o TR REnRReR Biring pELERuine Sroviapromoming
deiffiness s iab@orlinglo kg ptoaBC IRANI BdAYin&INBaifR! aPdIEinSOBRchton,
20 synptons selected fromloss of appetite, sleep
Busglingp diserdea)( and the pympipme associatpdevwitiypeaior depaesgive disorder

ﬁ@%}! ﬁg@é'ég]itgﬂﬁﬂﬂ@&el@gsngf in&érés%dfegxf@hgsgj H&?)lbsslngsss,s hcc))gelessness,
fatigue, low self esteem, obsessive ruminations, suicidal thoughts, impaired memory
and concentration, loss of motivation, paralysis of will, reduced appetite, increased
appetite).

Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of generalized anxiety disorder accompanied by one or more somatic
symptoms selected from fatigue, headache, neck pain, back pain, limb pain, joint
pain, abdominal pain, abdominal distention, gurgling, diarrhea nervousness, and the

symptoms associated with major depressive disorder (e.g., sadness, tearfulness, loss



10

15

20

25

30

restl essness, fatigue, constipation, dyspepsia, heart
pal pi tati ons, aches and pains (e.g., headache, neck

w@2ion/05456ck pain, |inb pain, joint pain, abdonPeEIB2003/005712

pai n), dizziness, nausea, heartburn, nervousness,
trenors, burning and tlngllng sensations, norning 25
stiffness, abdom nal synptoré-(e.qg. abdoninal pain

| el [ g di ar hea
ﬁp%grr@ asso%:nlgég’ e lestsﬂéég’e%l e??sflkeéﬁ élif eglo rcg’é?sswe

(mangna,tloﬂsg ems&ialvuho@glm €4tiouaNichpaRéed meﬁﬁ@pﬁrﬁf@ﬂad:m@tlon loss of
ect atio occuyring nore days than not for at

fé‘fatlew sl willisgeiced apReiifse incepses\ApRetEC)and
act i Vi et C.) 1
S O SERLERI S e b
Diekoteddram theguouptcobsibtingoof slcBSMsbiders sdchess insmnnla (e.g., primary

May 1194,
PSXChI at/| ]gldlélAsﬁz%gf toI l%gmlqgﬁqaihlarggtl Fﬁg)@@on’ thicg 1nsomn){a secondary
'1ﬁ§&ﬁrﬁ@ rlﬁél@&n%@ﬁ%lb)éeé&lﬁ SRL GeshiBs! fe?s %yﬁdr&%t‘:}/ Pakfson’s
2004/ 054566 /1 '82003/ 0057 -15 An mor e
sfiesasd picansttiso dhiesiet digdrderh sl trmsemt insomnia), sbemambulisny sleep

. e n the formula 1, Conpoun
eplMion REXF TS MRE%G Sl Bptdts piaSerdiinde isopine; decp-
agliRervysle @lisdeders) jet 141 MR olePsy, %E@p bis6bRBRocRte WP bhift work
depressive _disorder accohpani ed by one or nore

sYrEegHarsyorssehasiules) deficiedt sleemauadity duseto esdqqm@mmrﬁéow wave

65k BB pOSGKBRLR, o BiPolle] B By HRRLAh

naammak respyrisagdadoieissytngt ©ons n&k&ﬁlﬁ@ll ai ﬁ@bd\/\bﬂ Buch treatment a
excessi ve_anxi ety

ﬁnerallz? xi ety di sorder g.
g‘ Braptbe xaf&wﬁ amepiteof aé‘)@ﬁﬁ’@tl& pbkp fox@@&@hwgpwﬂe% or
X nont hs, about a nunber
of evg‘%{atsl&aglt cﬁcgétt?é\}?tgﬁﬁ@& glfffl culty controlling the
wor r y, Thes inveiBem agiiaiet ioca mathod @f ﬁtcaéasﬁigl st wamawRkp in a
Di sorders, . Fourth Edition , . Amerj can

f Me
it it CoRPEIR A AEh th Gt BT SEbietisy nesh gt Such

tRBtmchB e ARGapR g SeF&Iive ﬁﬁ‘&}n@ed'f ARV Qﬁ&'off ' t?le formula 1

enbodi nent of this invention relates to any of
C@mmﬁénénét mﬁlamecre@hnalbh@cqmbio saltithefeof.or mul a 1

Conmp eutchI ccetables t
o3 i Ao NBREREEY S oPESTEIAR! 555 hommone
séd’rét&iﬂﬁlhl’ﬁ h@tharg eugEca |cbih@ﬁs1ﬂ§ )ﬁﬂﬁﬁﬂist@hﬁz@ [F8 huAGe QODRA 8 Cheed

one or nore somatic synptons sel ected froml odss of

055%1[ frqagmeny| acthprageuicgiy a¥f etive(amaynt of asomppand of the formula
[ te n ing, tired.
1 %rg}éd’ulﬁeﬁ %I'F. ﬁ!n%%gelllt?q%[lg%c%{a@ie ﬁ%gglgeﬁ% s, fatigue,
const iThd iioventidy Sgiepsichutesheard nahdi toft irofimg deRdfe Hodvel

pai ns (e, qg.
syndrome in a mammal, preferably a human, comprising administering to a

human subject in need of such treatment a therapeutically effective amount of a
compound of the formula 1, Compound A, or a pharmaceutically acceptable salt
thereof.

Another more specific embodiment of this invention relates to any of the
above methods wherein the disorder is restless legs syndrome, and wherein the
restless legs syndrome is a secondary syndrome associated with another disorder

or condition included but not limited to renal insufficiency, heredity, pregnancy,
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headache, neck pain, back pain, linb pain, joint pain,
abdom nal pain), dizziness, 20 nausea, heartburn,

wWoINOsHSHesS, trenors, burning and tingling sePGHIB2008$005712

norning stiffness, abdom nal synptons (e.g.,
abdom nal pain, abdom nal distention, gurgling,
di arrhea), and the synptons-ldssociated with najor

i ' I Cwesadn , u S, ¢l .
oPUoEDRINE, HRGLF tickfed ppBRIERS dRAL RS oL o
f dibbayese certadmdsgh {e.e predivoroplradas,iitgum, mdaidnoersn.
sui ci dal thoughts, .inpaired nmemory 25 and
concentPeiFoROTS %gfISFWW%}tioéﬁglé payeanys reatgs toyy of the
raave @Hetﬂ&ge&/faérﬁn thd Re&eds rEPR&! legée%yn Lh&ld BERin the
specific enbodinent of this invention relates to any
ofestidse legbspndramed odsseodrelagi nyrtdreme cipmiatetl ofithf cartaid drugs

1, mpqund A, or. a rmaceutical.ly acceptable salt
helPBBR P Sothmied 8 el Bl PR the i i REhgg

t r eat NRAGthE meRNQEaiL 28boaenRbY 11 AREARIN REAQNIBANEE for
by one or nore sOomatic synptons selected from

f agatigs &, dibedelaioremamak, ipeludingrabkmapaicamplising adaiigistering a
j @int ajn dom nal i n, abdom nal, di stentjon
oBrbrb A G Rt Bk RunBOOREY Chu Bl bR Laccoptabr
asHaBéRbe® sid RamBiaDivhelRR €56 tordpélindqs dRmpo8ad) A, and wherein
sadness, tearful ness, |oss WO 2004/ 054566 '
Ferd (depudss/iposieeed fram swtlesst e syndpasy pranrasisual dysphoric
halRh&sSsness f.bpre! essness, |ow self esteem obsessive
rum nat rons, "sui cidal thoughts, fatigue, inpaired

menor yAaottlecaneespeeifit ieatbodinass obthis inventvat fetates to method for
paral ysis of will, reduced petjte, increased . = .
BTN tAeyisorder 18 4 GEIRA RCATS & BRin SORAngRdRBRISsing 2
theRbbiiafy reQliSimdint 6PREbkhbOhd & & b&htit bl
grou cor?s?lsti ng of sl eep di sgg%ers sﬁ%:aﬁﬁlag&ilnggmnﬁ(itcg&a ©
(sltgherepf formaidymammabwhemin sud catipopndsy Coopoysd Al agl wladrein

T R0 s Py e BPSSBEY afuorafiaa Pl splibrc

Pasdiss okl ot fRkgase or another chronic disorder, and
transi ent insomia), somanbulism sleep deprivation,

REM s| Aagihell moregwesific sinbediragnt of thih jnyentsenelates to method for

parasaomi.as, ,sl eep .10 wake cycl e.di sorders,, jet lag, ..
PEETBE R sftsci gy B P Gt R B il Blprigine
Ofdrhifiseginlead swariameaes vhe@speudedliycéfaitive h@eintddfal éddpound
due to a decrease in slow wave sleep caused by

neich Rharmaseytieall yacpentable saltdsrcof whesihid eqrepqynd is compound
dysorders in a nanmmal, conprising administering to a
mammal i n need of such treatment a therapeutically

ef f ect Auethanmory spetifie aoivqibmet ¢f thishi@vémionukRtel,to a method

%rrr?r%gt?rgg éA élisgrrder in a mammal, including a human, comprising administering
to said mammal a therapeutically effective amount of a compound or a
pharmaceutically acceptable salt thereof to a mammal wherein said compound is a
compound selected from Group A compounds and wherein said disorder is
selected from restless legs syndrome, premenstrual dysphoric disorder, and hot
flashes.

This invention also relates to a method of treating a disorder or condition

selected from the group consisting of movement disorders such as primary

movement disorders, akinesias, dyskinesias (e.g., familial paroxysmal dyskinesia,
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15 a pharnaceutically acceptable salt thereof. This
invention also relates to a nethod of increasing slow

w@ne/0s4seep in a .. human subject conprising PCT/IB2003/005712

adm nistering to, a. human subject in need of such
treatnment a therapeutically effective anount of a
compound of the fornmula 1 -@8npound A or a

RAAVRGE ML & | e hef eof . .20, Thi

i nvent Fig, (%so ?f%rﬁglf egﬁotq% amﬁﬁge%lhn% {lcesl od e QUCh gySkmeSIaS)

g?pmmdsonmbuheng smusch ispasticitya pedodic $iutl Qﬁbvement disorder,
ering to a hunan subject in need

SPPBGR Pt Bt LORES s paFoma gt ST MR yE SR G Bel's
YPalsd, e&ERAL E}leffbﬂtﬂ epais?r BHcRial ?lsf il elﬂg dpef%/r ¥ch&nic palsy,

phai maceut i cally acceptabl e sa
m%msw@n baibgo prablyaamis Q‘thﬁrapaﬂ.&ysmo dkinbtit-rigat isygdrome; extra-

N S T TR BB S
rfeleﬁka(iﬁplé uebrdléeirtii@ited PabbBRIAREY tn'eﬁl%llép\(lc %aﬁ%ﬁﬁlgv ndrome,

amount of a conpound of the formula 1,
Aepreiantigdadaced al dchteacéyspanid| enayigdleptio- imdu@df oot lakz!thlsm

of t nventi.on eI at es
G RIRE A5 SRRC. TRBhe e B LPH SR LGB esour
msﬁlé*seleg é}ﬁgﬁ)n&yamdrrﬂdiﬁ%meﬂﬁdis&ﬁ&’é Qisaciia w1ﬂ1915&r1<1%§(§1 4 89se
rome i s a secondary syndrome associated with

é’ﬁ URERSgn’s sliygase ingy ma 1 GoBRPTisig ateigistruingrtota mammal in

SRS O U 0 5 o T SERRn o

ifprireda ilo@smmlsda& as.a ;mmThawutmnsBlymceqbtefbﬂeesramheféwes of

anem ?, abet es certai; n drugs
pr ochl BFWHLBF imeRts pety He é‘h"&nﬁ‘i’%ﬁ@@ﬁ 0 dyophdhe above
R ReG1byiRg REBRGLIRDbE Rfrmbld £ Wh@%ﬁ{]g'le%n{d)%hfﬁ 6F sdiPthat

any of the " above nethods ereln I sor

ﬁ@&hplegsd iregfh YA ORRne Ao Ve MyliR@en, A GE { sesﬁ*ﬁlgﬁt or

%ndrorre is a secondary syndrorre associ at ed
5’3}“9]&? alhﬂug‘ﬁom fée Bgihgn pigmsnot linmited to
m.anseri

h d t her
or e CRaRERt Ay of U Mo PR TR 0ERRY G RagiEametgocs
weitetial tlfearomliou&@bt sedt thatdis SOHUBEA iR th HERDR ks seld2fldUehm She
291 uman, conpr.i &(g&l admnistering a therapeutically

WHPE GamBeHRds end fhelr pharmrsawirally asceprablensadisut i cal |y
accept abl e 310 5allettA ah%[ﬁg%y 1 Qomfbd Jdpmal wherein said

compound i s Conpoun er ern said disorder is
sel ect ed f BehminestetigdS-hethgl-decansionsd; pr enmenst r ual
dysphori c 3-Aminomethyl-5-methyl-undecanoic acid;
3-Aminomethyl-5-methyl-dodecanoic acid;
3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic ac]lid;
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(4-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(2-methoxyphenyl)-hexanoic acid;
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W0 e@ans4sge a di sorder in a mamal ,

di sorder, and hot flashes. Another nore specific
enbodi nent of this invention relates to nmethod for

conprising admnistering a 15 therapeutically
effective amount of a conmpound or a pharnmaceutically
acceptabl e salt thereof to 98 d mammal wherein said

bl mamal wherei n sai
el ected i ron oo roues TERe A Rtafealhr D ' ©

dysphoric 3iAstndeethybfid-hethdxlypisdngd-hcAagdibasidnor e
specific erg)gggjrrent 012 this invention relates to
met hod for poragihy ke (Pheayimedyl)-berengigigidone in a

manmmal , i NGBYSRYS. A EIB N vISLRR VB admni stering
to said naqni?rafglmg t%er apeulils{lg%ﬁ@gﬂygk%g%?l?ggdamunt of a
conpound  dBSARPFaAmemensthyd -nythatneptnall idal t

t her eof wheregi ai,d.conpo [ ound . A. Anot her
nore speci f(?’S’Sg%GQPWW@l&#I?Wéym%ﬂPHC&HW elates to

a method  23Sf5®)-3t ARtdoGh@-Fne @ A8AddcIndc ABEMa!
i ncluding a human, conprising admnistering to said

mamal a t HéPABevt AmdndmetiafliSemeihykdedmsamiic afida

conpound or hag paceut i . accept abl e sal.t

t hereof to (ggﬁgﬁl‘éﬁ%\nﬂv&%}e&?ﬁ%%ﬁweg PGPS acid;
conpound seBSGREG-AfMBnSIRHE -GBS ang Wherein
said disorder is_ selected fromrestless |egs

syndrone, preaBasStAmnonykyior-fimethdmctraoic asid hot 30
fl.ashes. Thks < i . t h f
Y R

treating a er or co sel ec
?T{) 0 g Pns ::1 ? nz i(3% Fms%mwg-@c?ﬁﬂg-@gmbl(g@aﬁbih By
v [ s si as, ski nesi as .9.,
famlial pa(ggéggﬁ*afl\m&gpélvﬁﬂwéﬁr%CI%MOWPM&B@@HOIC acid;
PCT/ | B2003/(995R3-3-A1 iV, inesi t e anid
chor ea, rrycgcl ona‘g,Altni%g)éﬁ 62{ 6o%ﬁg¥)§§ﬂygéﬁ%§g¥1aﬂse)§gy&c acid;
spasti ci t i é3S.OR¢Budinnpmmtigdioecysphetylei-methypaetadicacid;
linb npve isorder, _hypotonia wth ralysis, .
Tourette' g‘%gé/’égb'g‘ i &?f}{ﬂ'giﬁ"}’ﬁﬂ’af;{ﬁ’%‘é§P§$¥I‘?@F@O}C acid;
Bell's paI(_ssy,5R§~gE&M@heﬂﬂhsyoycmbﬁlﬂ-s%étﬁy}-hgﬁeﬂl%ﬂ! Rhid;
pal sy, wasti ng gLaI sy, ischem ¢ palsy, 5 progressive
bul bar pal $§3S.aRét3chihmomsaiysyyclopkityksinethyldiegtanoic acid;

st ome, o34 s BBl TRNETRRL S SehER P 28

neur ol ept i ¢3$,6R}8eimflRiletHy$8y8BprdpSs Sh&RYIL Sctanoic acid;

mal | gnant S(ySEglr{?-g-eAnﬂnomethyl-S-cyclobutyl—S-methyl—octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(35,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl—8-ﬂuoro-S-methyl—octanoic acid;
(BS,5R)—3-Aminomethyl-9-ﬂuoro-5—methyl-nonanoic acid;
(35,5S)-3-Aminomethyl-5-methoxy-hexanoic acid;
(3S,SS)—3—Aminomethyl—S—ethoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-propoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-5-tert-butoxy-hexanoic acid;
(3S,55)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid;

i ncl udi ng a PCIYEB2Y03/005712
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woewnosespd | c- i nduced tardi ve dyski nesia and

neur ol epti c-i nduced acute dystonia,
neur ol epti c-i nduced acute akat hi si a,

medi cati on-i nduced postural trenour; 10 restless |egs
syndrone and novenent disorders aSSOCIated Wi th
Par ki nson' s di sease or Hunﬂpngton s disease in a

mamal , co 5§ need
of such trgg%né% W@éut @%@Q e acid;
of a conpoud8, 58j-3-Aminvethyl-5- I‘B@ﬂWﬂﬁ(aﬁomeld@

phar maceut i acceptable salt thereof. Particul ar
embodi nent ¢ ggﬁgi(ﬁéwmbYéﬁ -(frehigre- PP%“‘BW}'héﬁiaflOﬁeaCId

above 15 nwtBgfls. @Iﬂﬁloﬁié'ttg)?ﬁa(g GAH6L lﬁgg%&rr%P th}E caac}d

wherein the conpound or I'nsuch
met hod is 6%5%éf$nmoﬁmthy§5k(glebhhgerphem«y)ﬂaxamm acid;

strai ght or ed al of m4 to car bon
ot oo S SR B R e ST Ry Beow here e i
any of the (absspsrmhﬁ@ﬁ@thyvmeemr& Bﬁemypﬁ%ﬁofefaﬁﬁl?' t

that is errplogedln he méthod is selectéd from

20 fol | owi #3S S}T%tﬂnul@mﬂﬁ/l-ﬁI’(éfﬂuom‘rahmghh@(aabic;amd-

gglcgpt abl e Ar@%g%i% rpﬁ“}nﬁg}”ﬁ%h&i d)é%t}a {)}}/ gef( aeg(gnmc acid,;

3- Ami nomet 1(3$,5S)- mlhmbmﬂ@esqeqn&h@@ ﬁhenoxy) hexanoic acid;
3- Ami nonet R§$ 5- et hyl - dodecanoi ¢ aci d

3- Ani nonet {§¥-3) MWPWNY&@&&W%O?%P@HOXY) -hexanoic acid;
3- Am nomet Iw* §’)' §yﬁgljf1§§%1t%9?9 f’(&%{f\@& gﬁen%%gjjhexanom acid;

3- Am nonet hy exano
3- Ami nonet i3S, SS)—BJrAIfﬂnumethyESk(mempmy) H@dahbfé acid;

o 5 SRR Sk o
3- Am nonet lpyd, 5%)‘ -5 %lﬁfﬂbﬂfe{wﬁ Hﬂétlfl}slhﬁgﬁg él@;&lngl ac%

3- Ami nonet hyl 2- met hoxypheny acrd
2004/ 0545663335573-Bﬂﬂm3ﬁ©®1512¢-250prd;ﬁ>xy- —methyl-hexan01c acid;

3- Ami t th c c d;
3. Ani nonet 133" %% PR B‘ﬁ‘éﬂ%lb;‘t%& Rethg-Beyegoic acid;
3 Am nonet kBrS 5y ﬁmﬁlﬂﬁh%t}'hwﬂ)uoﬁﬁfféﬂ&b% %é't l-hexanoic acid;

(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - oct anoi"c aci
38,58)-3-Aminomethyl-6-(2-fluoro-ethoxy)- 5—methy1-

?

?

hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-6-(3,3,3- tnﬂuoro-propoxy)
hexanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-
hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-
hexanoic acid,
(38,5S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-
hexanoic acid;
(3S,55)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-
hexanoic acid;
(3S.5S)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-

hexanoic acid;

PCT/IB2003/005712
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5 (3S, 5R) - 3- Am nonet hyl - 5- et hyl - nonanoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 5- net hyl - decanoi ¢ aci d;

W@ 3845R563- Am nonet hyl - 5- net hyl - undecanoi ¢ aci BCT/IB2003/005712

(3S, 5R) - 3- Ami nonet hyl - 5- net hyl - dodecanoi ¢ aci d;
(3S, 5R) - 3- Ami nonet hyl - 5, 9- di et hyl - decanoi ¢ acid; 10
(3S, 5R) - 3- Ami nonet hyl - 5- met iyt - hept anoi ¢ aci d;

(3S, 5R) - 3- t | -

(35 5R) - 3. Aoy oSy ote Kf&’fg"@efﬁ%r? AR o
(3S, SRex@noferadidyret hyI 6- cycl opr opyl 5- et hyl - hexan0| c
aci d;

(3S, 5R) - 3- ARPASIBUMpnoBegpOcrsthosy-RRaneyy - Franciindi ¢
aci d; pkRanoic acid; _
(3S, 5R) - 3- Am nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi ¢
aci d: (3S 5S)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-
(3S, 5F§ - grret hyl - 6- cycl ohexyl - 5- met hyl - hexanoi ¢
aci d CX&I‘IOIC acl

(SSdSR) 3- A% BB AWl rofiedHF60RLABKbx & oRY)-5 ARk ANOI C
aci

(3S, SR)SX@WWm@;net hyl - 7- cycl obut yl - 5- met hyl - hept anoi c
aci d;

(3S, 5R) - 3- ARt noter MHRoPeBh gpehvl - UiflorgPehrhenar -

aci d; mRanoic acid;

(3S, 5R) 3- Am nonet hyl - 7- cycl ohexyl - 5- met hyl - hept anoi c
aci d: (3S,5S)-3-Aminomethyl-5-methyl 6- (3-tr1ﬂuoromethyl -phenoxy)-

(3S, S@ekégﬁd?@bé}&’-mt hyl - 8- cycl opr opyl - 5- net hyl - oct anoi ¢
aci d; ’
(38 5R) 3- ABB et AnyiinofrettyytiSohethyl 6-82-miftuoydmetyapten6xy)-

aci d
(3S, SFQGX%“OM%@rret hyl - 8- cycl opentyl 5- met hyl - oct anoi ¢
aci d; 38,58)-3- th thyl 6-(4-nit

(3S, 5R) - 3- A ArSmotrt hjnogrethyl Spethy] 6-L-nittophengxy)
aci d; he@&noic acid;

(3S, 5R)-3- ' t oGt anoi.c aci d;
(3S, 5R) - 3- ﬁﬁqgﬁgg&%mg@h tgyﬁk%ﬁtmr{gﬁaﬂ?&)c aci d:
(3S, 5Jkexdorhdi@net hyl - 5- met hoxy hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 5- et hoxy- hexanoi ¢ aci d;

(3S, 59) - 3- ARB ASirétAminoBeribdengthiies roitro- phendxy)30
(3S,5 ex3 oAm n(gmet hyl - 5-i sopr opoxy- hexanoi ¢ aci d;
(3S,5 M AGmet hyl -5-tert- but oxy- hexanoi ¢ aci d
(3S, 59) - 3- AB% B8 yBL AN IRl LG IRARYBRX S -ThEXANRIxEnElE la@id

(3S, 5S) - 3- Ami nonet hy| - 5- ( I uoro et hoxy) hexanoi c
acid; WD 2dé&ﬁ§‘5&5°eelnpmpmy%idu@r@@55?mthyl -heptanoic acid;

(3S,55)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid,;

an0| C

(3S,55)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(3S,55)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-fluoromethoxy-5-methyl-
heptanoic acid;
(38,5S)-3-Aminomethyl-7-(2-flooro-ethoxy)-5-methyl-
heptanoic acid;
(35,55)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-
heptanoic acid;

(3S,5S)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
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(3S,5S)-3-Am nonet hyl -5- (3, 3, 3-trifluoro-propoxy)-hexa
noi c acid; (3S,5S)-3-Am nonet hyl -5- phenoxy-hexanoi c

(3S, 5S) - 3- Ani nonet hyl - 5- (4- chl or o- phenoxy) - hexanoi c
aci d;

(3S, 5S) - 3- Ami nonet hyl - 5- ( 3-@Rt or o- phenoxy) - hexanoi ¢
acid; 5

(35, 55) - 3- Ant otat Yl B SRR PEL FRBASE R RS i

aci d; (3S, SS) 3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-
ggiSaS?epmnérgag%net hyl - 5- (4-f | uor o- phenoxy) - hexanoi ¢

(3S,55)-3- A% @gwtzﬂ}ﬂnoﬁleﬁ%ﬂ Fl @958 q)‘ﬁ%é% '5%51‘3910' c

aci d;
(3S, 53)ept}mm¢1amdm9t hyl - 5- (2-f | uor o- phenoxy) - hexanoi c
aci d;

(3S, 59) - 3- AP oty reBety fePriigrophersyy-Hekghoi ¢

aci d; heBtanoic acid;

(3S, 58) - 3- Ani nonet hyl - 5- ( 3- met hoxy- phenoxy) - hexanoi c
aci d: (3S,5S)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-
(3S, 5@@%1101(; aCI%met hyl - 5- ( 2- met hoxy- phenoxy) - hexanoi c
aci d;

( BSdSS) 3- ABS 38yt Aimobre 1L BLAROPRENEK) )-BEAARHAL C
aci

(3S, Sé)eP@n%aﬁ@ﬂet hyl - 5- ( 3- ni t r o- phenoxy) - hexanoi ¢

aci d;
(35, 59) - 3- Am nofat Myl Bt T s m R Rt

aci d; Hheptanoic a01d

3S, 59) - 3- - et hy| r opoxy- hexanoi c
g\Ci d: ) ’?%'%857? nomethyl 7y(4—metgoxyp—pl)1(e¥1oxy)x5-melthyl—
(3.8’(15@3P%h&maEﬂETEt hyl - 6-i sopr opoxy- 5- net hyl - hexanoi c
aci d; ‘
(3S, 59) - 3- ABS AbétApinofetlyi7-Butethpx $-piretdxy)-Sheethyioi
aci d;
(3S, 5§5ept§‘n%%aﬁ’61net hyl - 6- f | uor omet hoxy- 5- net hyl - hexanoi

c acid; (338553 AmPomethyl-7-(2- methoxy- henox -5-methyl-
- Am nonet h):j(l 5(_12 fl uoro- gt ho(xy) -5 _yp yﬁo Iﬂ%x}énm c

aci d; t(egtagosagﬁ,g Ani norret hyl - 5- net hyl - 6 (3

(33 59 - 3- AvaeraeiorBEERR s YRRt thenoxy-

aci d; hep@foic abid;
S) - 3- Am nonet h [-6 6- (4-chl or o- phenoxy) - 5- net hyl 25
hexanoi ¢ adPod k— 3-Aminomethyl-5-methyl-7-( tnﬂuoromethyl—phenoxy)

S, SS) :éﬁm)lgggl%t hyl - 6- ( 3- chl or o- phenoxy) - 5- net hyl -
hexanol 8 acl

S, SS) - 3- Am(BS),ﬁﬁ) -ByA minofndthg b aneth B D uiflucbori@hiiyphenoxy)-
hexanqi c aci d;, 30
(3S, S%FP BN et hyl - 6- (4-f | uor o- phenoxy) - 5- et hyl -

hexanoi ¢ agiglsg) 3. -Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-

heptanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-

heptanoic acid;
(35,55)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-

heptanoic acid;

(3S,55)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;

PCT/IB2003/005712
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(3 S, SS) - 3- Ami nonet hyl - 6- (3-f 1 uor o- phenoxy) - 5- net hyl -
hexanoi ¢ aci d; WD 2004/ 054566 PCT/|B2003/005712 -21

W@ 300$05458) - 3- Ami nonet hyl - 6- ( 2-f | uor o- phenoxy) - BETrER20§d/005712

hexanoi ¢ aci d;

(3S, 55) - 3- Ami nonet hyl - 6- (4- net hoxy- phenoxy) - 5- net hyl -
hexanoic acid: 5 -23-

(3S, 5S) - 3- Ani Bt - G- neth - - et hyl -
Hoeanol oot ”5%?‘2} }Q}ﬁ’ !iqso%le(ﬂ%?l BN RS HRRO S mAn e

S) - 3- Arxansie tid] - 6- ( 2- met hoxy- phenoxy) -5 -net hyl -

hexanoic acjd; (3S , .5 S)-3-Am nonet hyl -5 -net hyl
6-(4-trifl uéﬁoﬁéﬁh@nmm%lai&?@-%mﬁégﬁﬁﬂQ-é%ﬁ%@ (3
S, 5S) -RxAiA9MR!t hyl - 5- et hyl

6- (3-trifluoronethyl - phenoxy)- hexanoic acid; (3

S, 59) - 3- Ami @CS)H3y A mbnamstimgH6-(2-chloro-phenyl)-5-methyl-

6- (2-trifluoranethyl-phenoxy)- hexanoic acid; 15
(3S, 54%80%G2eidnet hyl - 5- met hyl  6- (4- ni tro- phenoxy) -
hexanoi ¢ ac(3g;55)35 ERorahIRATREMky-ShERI Y methyl-
6- (3-ni tro-phenoxy) - hexanoic acid;

( 3S, 59)ex@ndigiagidiret hyl - 5- net hyl 6- (2-ni tro- phenoxy)- 20
hexanoi ¢ acj,d; .

(35, 59) - 3 AT AR R e H bR FaBeL
aci d; hexanoic acid;

(3S, 5S) - 3- Ami_nonet hyl - 7- hﬁ/dr ox2y- 5- met hyl - hept anoi c
aci d: (3S,5S)-3-Aminomethyl-6-(Z-methoxy-phenyl)-5-methyl-

(3S, 59)axandipipqmret hyl - 7- met hoxy- 5- met hyl - hept anoi c
aci d; ’

(3S, 5S) - 3- ABSIESBt Aylindmeneg! F6/(3- Tagoahenyl) Sapstayioi c
acid; 25 |

( 3S, 59X8LARPHGet hyl - 7- i sopr opoxy- 5- et hyl - hept anoi ¢
aci d; 38,55)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-

(3S, 5S) - 3- A(m hor)ret hly}jlufo%% ert -%ut%%?-%?%z ﬁyrlm? R}épt anoi ¢
aci d; hex3®i¢ aéid;

- S)-3-Am non&%@ﬂ)zg-xirlirlfgnrleot yt- —?né%’ﬁy?—ﬁrjlﬁ'}eplyll—heptanoic acid;

(3S,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-

heptanoic acid;
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hept anoi ¢ acid; (3S,5
S) - 3- Am nonet hyl - 7- (2-f | uor o- et hoxy) - 5- net hyl - 30

wheptamsse aci d; (3 PCT/IB2003/005712

S, 5S) - 3- Ami nonet hyl - 5-met hyl - 7- (3, 3, 3-trifl uoro- propox
y) - heptanoi c acid,
(3S,59) - 3- Anlnoneth | - 7- ben2§d oxy- 5- met hyl - hept anoi c

?%'sdss)w’szimé“sﬂﬁé@ﬁ@rf’ B R b Bt
aci d; heptafoic a51d

-3- Am th 4- chl or g- phenoxy) - 5- et hy| -
ﬁ)epts aﬁg]i gozg -3 An(rnnomethyl S-IECthyl-he){))cé -enoic ac}/d

(3S, 59) - 3- Mg @Rﬁgt};‘ﬂnoﬁleﬁfy‘l Shhengrahenao agamet hyl - 5

hept anoi ¢ acid

(3S, 5S) - 3- A3 ﬁﬁh@t@ﬂmme(ladéhhdhgkmm&anm): -abidret hyl -
hept anoi c [ d, . L
(3S, 59) - 3- Zﬁ‘}'&oﬁr&)@r‘\nﬁ‘nw@twb%'ﬁ&%ﬂ@ﬁkﬁﬁ% 2k hy! -
hept anoi ¢ agj-g5s, 46)-3- Armnometh?rl -5-methyl-oct-6-enoic acid;

(3S, 5S) - 3- Am nonet hyl uor o- phenoxy) - 5- net hyl -

hept anoi ¢ &€3-BS, f@@ 33A5mnomethy1 -5-methyl-non-6-enoic acid;

S) - 3- Ani nogﬁ? g%ﬁ 557) { ?Xnnlngr%eretgylpg L Do Bl Y] acid;

hept anoi c

(3S, 59) - 3- AR)- mﬁtﬁﬁmﬂmbﬁmm@pb@wmhﬁﬂmwﬂméamt hyl -
15 heptanoic acid Am nonet hyl - 7- ( 3-

met hoxy- phéz 33,5) ];-é&mlypmewybﬁmhﬂ -npRE grenoic acid;
(3S, 53) - 3- ‘(\‘2}—W?’JAanSgleth%B-%éﬂylp&%pﬁé'}@ic g’mﬁfe thyl -

hept anoi ¢ ac
(3S,59) - 3 AB)- (&S’Jm}-\&JArﬁmmbﬂhyl 5-tadtiyltundet-Taenoiteichy| - ph
acj

enox
(3S, %25) 3- %‘.5 Eg}étwm@e%% Ay Oftipsthyl-heptaraie addhy| - ph
enoxy) - hep3 @89y § Akindmethyl-5-cyclopropyl-hexanoic acid;

(3S,5S)-3-Aminomethyl-5-cyclobutyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-8-phenyl-octanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
3-Aminomethyl-5-methylheptanoic acid,;
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(35,4S)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R.4R)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid,
(3S,55)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(35,55)-3-Aminomethyl-3,6-dimethyl-heptanoic acid,;
(3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-heptanoic acid; and
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(3S, 5S) - 3- Ami nonet hyl - 5-met hyl - 7- (2-trifl uoronet hyl - ph
enoxy)- 25 heptanoic acid; (3S, 5

w@re0302ss610met hyl - 5- met hyl - 7- (4- ni t r o- phenoxy) PCT/IB2003/005712

hept anoi c acid; (3

S, SS) - 3- Ami nonet hyl - 5- nethyl 7-(3-nitro-phenoxy) -

hept anoi ¢ aC|d 30 25-

(35,59 -3~ ARSIkl 5t oy -

( 3S, 5 spBeidily nmﬁﬂhylh B nigehy | fob- pleenydatrhax andi fibegiydigia,
200 / 054566 PCT/ | B2003/ 005712 -23

( g@ B O 98 PIRYT SComItaR) Hisdssmemgliof oBsqssive gpmpulsive
SRV 08w s ypdtoms FTSDY, peoraphoia

hegpeapboloa awitlthut Shistory of panic disorder, spemfic phobia, social phobia,
3- Ami nonet h

Hg%fﬁ%)l%gsaan(ﬂim%%sp eglenstg’u ‘R’SI%OHC ”Pé'a) " ort Hgtlﬂjashes is
S()sssRé\rMﬁmrﬁefhmﬁs ftyRbhaxyc Bianyl ) -5 - methyl -

hexanoi ¢ acid

S, 5S) -BieAgim ledii)ﬂﬂk}@” {s3a ptesi gl oy -Yyirehgd piksl gesupydf {rapg 1 to

h o] <€ aci d;
Lgéi! >3- Ami nonet hyl - 6- ( 2- net hoxy- phenyl ) - 5- net hyl -

hex anolie 36n talkyl” is a straight or branched hydrocarbon radlcal of from 1 to
(3S, 5S) - 3- Am nonet hyl - 6 -ESquoropenyI)-S nmet 1y
p@%p@ @toggﬁ gncluding ‘but not limited to methyl, ethyl, propyl, n-propyl,

(ieci)rgéh ﬁu@“%-%ﬂ{‘ﬁ t t@f—bu@y’l (Eenwl L{ag(rcgpt ROGRYL otﬁerqﬁger@falted.
( 3S, 5RhePhénylrpromisioficomppeidsydf the foh@nil - iaep banmdubstituted or
5Sﬁ§>st§utﬂ§h By meORY 1 1 0 (3 sesiipents pRelageg - Bomettngiraxy, carboxy,

he ARk nitro, alkyl, and alko ferred su st1 uents are
(3S, 5R) - g Am%grret I’?’yl (3yc’h oro-p enyf?
halogens.

Since amino acids are amphoteric, pharmacologically compatible salts
when R is hydrogen can be salts of appropriate inorganic or organic acids, for
example, hydrochloric, sulphuric, phosphoric, acetic, oxalic, lactic, citric, malic,
salicylic, malonic, maleic, succinic, methanesulfonic acid, and ascorbic. Starting
from corresponding hydroxides or carbonates, salts with alkali metals or alkaline
earth metals, for example, sodium, potassium, magnesium, or calcium are formed.
Salts with quaternary ammonium ions can also be prepared with, for example, the
tetramethyl-ammonium ion. The carboxyl group of the amino acids can be
esterified by known means.

Certain of the compounds employed in the methods of the present
invention can exist in unsolvated forms as well as solvated forms, including
hydrated forms. In general, the solvated forms, including hydrated forms, are
equivalent to unsolvated forms and are intended to be encompassed within the
scope of the present invention.

Certain of the compounds employed in the methods of the present

invention possess one or more chiral centers and each center may exist in the R(D)



10

15

hept anoi c acid; (3
S, 5R) - 3- Am nonet hyl - 7- ( 2- chl or o- phenyl ) - 5- net hyl -

wheptamsse aci d; (3 PCT/IB2003/005712

S, 5R) - 3- Am nonet hyl - 7- (4- net hoxy- phenyl ) - 5- et hyl - 25
hept anoi c acid; (3
S, SR) - 3- Am nonet hyl - 7- ( 3- met%oxy phenyl ) - 5- net hyl -

OI
(TSSE S lion. Tha Prestos. fvenisg Snshad 11 enpuiggpuc and
r@mma:m@foﬁ:mafaa; dell 30 the appropriate mlxtures thereof

(3S,5 notmahl-7 (4-fl uoro-phenyl)-5- et hyl -
hept an pec %p(eﬁ stng the compounds of this invention to treat fibromyalgia

.
ﬁsﬁ‘?ﬁﬁ%@ﬁ%@?gﬁ% o o bELPIR T Kby B s b compined
(BitisohRYy aggnArinclodipg lytideprdsartt landooaghenydty aentet hy| -

hept anoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 5- et hyl - hept - 6- enoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 5- net hyl -oct-7-enoic acid; 5

(3S, 5R) - 3- Ani TR REID BESERERTION OFSFIER NV EALITON

(E) - (3S, 5S) - 3- Ami norret hyl - 5- met hyl - oct - 6- enoi ¢ aci d;
(2)-(3S,5S)-3-Am nonet hyl - 5- met hyl - oct - 6- enoi ¢ aci d;

(Z) - ( ASoib@)unds Afritheofoetonid 1 aimrde Ipydapal’@hasfidﬁﬁﬁhen Below; and in

i S, BRp AR AGIOBE DAL WA R Bcesober 10,
aﬁUOq an({ 17()/3@1?@2& R‘)hlgh ey @@é@b@%}mb@r Bt %Odlz: gfggthg S and

acid - 3- Am nomet h 5- et - 7-enoi c
acd;scdrssmn that follow R and R? are deflned as above.
enqi ¢

E 3- Ami_nonet h nd
(35, SO rererRyEs Al TR fOE PN E AR By
Lﬁ)t(ua&“ﬁg)[oﬁnﬂth@mghyl 5-cycl opropyl - hexanoi ¢ aci d;
(3S,5S5) - 3- Am nonet hyl - 5- cycl obut yl - hexanoi ¢ aci d;

General synthetic schemes

Method 1
2 2
R 0 R OH
)W)J\ a b,c
OH ——— _ T
Rr! r!
2 3
NO
H 4 2 __° .
Rl Rl
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(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - 8- phenyl - oct anoi ¢ aci d;
(3S, 55) - 3- Am nonet hyl - 5- net hyl - 6- phenyl - hexanoi ¢ aci d;

W@ 3B45556@3- Ami nonet hyl - 5- net hyl - 7- phenyl - hept ap@i/mB2003/005712

acid; 20 3- Am nonet hyl - 5- net hyl hept anoi ¢ aci d;
(3S, 5R) - 3- Ami nonet hyl - 5- met hyl - hept anoi ¢ aci d;
3- Am nonet hyl - 5- net hyl - oct arr@rc aci d;
3- Ami nomet hyl - 4, 5- di met hyl - hex ilﬁ aci d;
(3S, 4S) 3- Am nonet hyl - 4, 8% dj q@?z exanoi ¢ acid; 25
(3R 4R) 3- Am nonet hyl - 4, 5- di et hyl - hexanoi ¢ aci d;
3- Ami nonet hyl - 4-i sopr nor NHpci d;
3- Ami nonet hyl - 4-i sopr o, pyl - hept anoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 6- f  yor o- 5- net hyl - hexanoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 7- f Rior o- 5- net hyl - hept anoi ¢
acid; 30
(3S, 5S)-3-Am nonethyl -7,7,2-tri fl uoro-5-net hyl - hept ano
i ¢ acid;
@sLeLa3- Ani nomet hyl -8, 8, 8-t ri fl uoro-5- met hyl - oct ano
ggaci dc;i' @gi 5S) - 3- Ami nonet hyl - 5, 6- di et hyl - hept anoi ¢
i gyndipiym dighespaates Ani nonet hyl - 4, 5- di net hyl - hept anoi ¢
i gy . PCT/ 1 B2003/ 005712 -25
?gRﬁgﬁgggg¥§¥%§ﬁﬁﬁﬁgéﬁ§%-4,5-dinethyl-octanoic aci d.
EbpllirerhéthaneddBUl as an agent for the treatnent of

f Kbr I a, i.bronmyal gia and one or nore
é%n%gﬂyﬁggt“dﬁgLﬂﬁngf‘gﬁaﬁéﬁngﬁ§%%§Pm% conpul si ve
di sorder (OCD), post traumatic stress syndronme (PTSD)
gggﬁggbobia, 5 agoraphobia wi thout history of panic
Irsorder, specific phobia, social phobia, restless
| egs syndrone, prenenstrual dysphoric disorder, and/or
hotfl ashes is (38,5R)-3-An150nethyl-5-nethy|-octanoic
acid. Th&term"lower alkylR“is a straight or branched
al kyl group of from1l to 4fcarbons. '10 The term
"al kyl"_#s_zOtraight or b hydr ocag pon radi cal
of from1l to 6 Tarbor™atons i"ncl udi ng bat—ne+ |imted
to nethyl, ethyl, propyl, n-propyl i sopropyl, butyl,
2-buty|,(}ert-buty|, pentyl, exceptl as where ot herw se
st at ed. 7

R2 CO,tBu R2 CO,R
OH eorf N, g
_eot _ 8 _
gl O

8 9

R2 CO,H

NH,

X = OEt or chiral oxazolidine auxiliary.

a) Triethylphosphonoacetate, NaH;
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The phenyl groups of conmpounds of the fornmula 1 may be
unsubstituted or substituted by from1 to 3

wa@ agns4seent s sel ected from hydroxy, carboxy, PABIB2003/005712

car boal koxy, hal ogen, CF3, nitro, alkyl, and al koxy.
Preferred substituents are hal ogens. Since am no
acids are anphoteric, pharnmd8ol ogically conpatible

?ﬂg?gﬁﬁ?@ﬁﬂlixﬁgﬂQMQﬁagﬁﬁéﬁ?g%ge salts of appropriate

or “organi ¢ aci exanpl e,

d lor i wric, phosphoric, acetic, oxalic,
Féc??@ﬁﬁgi?ﬁﬁgfﬂkﬁﬁic, 20 salicylic, malonic, maleic,
HC N PNEDS g%%onic acid, and ascorbic. Starting
from corresponds ng“hydr oxi des or carbonates, salts
wt R airad Liont 8he, 0. mirkali ne, _thﬂﬁm%ﬁ?l\dfs@;
exanpl e, sodi um p%ta33| m magnesi um or calcium are
ffpr RedEt i. S@H§H%O§hﬁ.ma§ﬁﬁmar3/A,ammﬂivl}mﬂ Bgg,can al so
be prepared with, for exanple, the
t et vaNa¥HyiM3@noni um i on. The carboxyl group of the
am no acids can be 25 esterified by known neans.

@r i FANPHE; tihdCEotipon nachapgptlogmdtogrephiie met hods of
the present invention can exist in unsolvated forns
as well as solvated fornms, including hydrated forns.
In general, the solvated forns, including hydrated
i@peaificdxamples val ent to unsol vated forns and are
intended to be enconpassed within the 30 scope of the
pradsis of Brampledn 3-Aminoethpk S-meshybapianaigacithpl oyed
in the nethods of the present invention possess one
or nore chiral centers and each center may exist in

t R(D) WO 2004/ 054566~pPCT/ | B2003/ 005712 -26 or S(L)
confli guration. The present inyentiongincludes al

en i 0 i ¢ and—eprnerig f as—wetb- as t he
appropfi at &t xtures tHereof. Ok benefit of using the
conpounds of this invention to treat fibromyalgia is
that ey are not addictivell In these nethods, the
conpounds can be conbined 5 with other agents

i nel udi ng a@OOdRpPr essant and/ or antOowpxi ety agents.’

I NVENTI ON  Conpoynds of

ormylla 1 can_h& pgepared a descN%pe and
Med™$t at es Pat ent pN.cathotfs™ I@/ 009, 938,

[
whi ch was fil ed Decenber 10, 2001, and 10/ 324, 929,
which d@s fil ed Decenber 20, 20(®. In the schenes and

COOEt COOH
e

14 Example 1

a) PDC, CHyClyp;
b) NaH, triethylphosphonoacetate;
c) DBU, CH3NO»;

d) Hy, 10% Pd/C;

e) 6N HCI, reflux, ion exchange resin (Dowex 50WXS8, strongly acidic).
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WO p®bamMS6é nventi on;

10 discussion that follow, Rl and R2 are defined as
above. The follow ng exanples are illustrative of the
they are not intended to PCTiR2003M®5712
scope. General synthetic schemes - Method 1 R2 O R2
OH Hab, cRILR 152 3 R2 COR2Et R2 CO2Et H d NO2
e R R 4 5 W 2004/ 0545689PCT/ | B2003/ 005712 -27 R2

Ri
%ﬂﬁﬂﬁgﬂelﬁ% @)qqLi Al H4; b) pyridinium dichormate; c)
triethylp

ospHonoacet ate, NaH, 5 d) Nitronethane DBU;
e) i. Tdakdiréd suspensi@lof pyridiniom dxiebange(112.17 g, 298.1 mmol)

B2 MLRGr wakg agdedy. Aghy--pemancl | 1015 g
146.79 mmol). After stirring for 2.5 hours, ether 400 mL was added, and stirring
was continued for another 5 minutes. The filtrate from the mixture was
concentrated to a small volume and applied to a column of Florisil. The compound
was eluted with petroleum ether, and further chromatographed on silica gel

column using 10% ether in petroleum ether as eluent gave 11 (6.5 g, 44%).
IH-NMR (CDCl3) 8 9.72, (d, -CHO), 2.38 (dd, 1H, -CHyCHO), 2.19 (dd, 1H,
-CHpCHO), 1.95 (m, 1H, CoH5(CH3)CHCH)»-), 1.4-1.0 (m), 0.9-0.8 (m).

Ethyl 5-methyl-2-heptenoate 12

Sodium hydride (60% dispersion, 2.4 g, 65 mmol) was washed with
hexane and suspended in dimethoxyethane 60 mL. While cooling in ice water bath
triethyl phosphonoacetate was slowly added, calcd. 5 minutes. The reaction was
stirred for 15 minutes at 0°C and a solution of 3-methyl-1-pentanal 11 (6.5 g,
65 mmol) in imethoxyethane 20 mL was added. After refluxing overnight, it was
concentrated, water and hexane were added, the organic phase was separated, and
the aqueous portion discarded. The solution was washed twice with brine and

dried on magnesium sulfate. The solvent was evaporated to give 12 (6.75 g, 61%).
IH-NMR (CDCl3) & 6.89(m, 1H, -CHoCH:CHCOOEt), 5.77(d, 1H,
-CHpCH:CHCOOEL), 4.16 (q, 2H, -COOCH>CH3), 2.15 and 1.98 (1H each and a
multiplet, -CH>CH:CHCOOEY), 1.48 (m, 1H, CpH5(CH3)CHCHjy), 1.30-1.10
(m), and 0.83.

Ethyl 5-methyl-3-nitromethylheptanoate 13

Ethyl 5-methyl-2-heptanoate 12 (6.75 g, 39.70 mmol), DBU (6.0 g,
39.7 mmol), nitromethane (21.97 g, 359.9 mmol) in acetonitrile 80 mL was stirred
at room temperature under nitrogen atmosphere overnight. The mixture was
concentrated to an oil. A solution of the oil in ether was washed with 1N HCI,
brine and dried. It was evaporated to give a light oil which was chromatographed

on silica gel, eluting with 5% to 10% ether in Pet. ether to give 13 (3.6 g, 42%).
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89 R CO2HNH2 R1L 101 X = Ot or chiral
oxazolidine auxiliary. a) Triethyl phosphonoacet at e,

WONd4/0¥62 004/ 054566 PCT/ | B2003/ 005712 - 28 b)PCT/IBIaIN05712

ii. Pivaloyl chloride, Et3N, XH c) RLMyBr, CuBr2
DVS;  d) NaHNI DS, BrCH2CQ2tBu; e) R = tBu i. LiCOH
H202; ii. iii. TsQl, EPBN, iv. NaN3, DVBO, 5 f)

TeEpMg @@mmgéofawww /18407 (i 36 [ T8 (e,

graphy. Specific Exanples Synthesis
?gggﬁgﬁngqg%@%%m nomet hyl - 5- met hyl heptanoic acid O
a )""~OH H 10 10 11 COOEt COOEt ¢ ~ d IN,

"é Mnoﬂlgthjyﬁs %ﬁhegt\&no?c MNia %ﬁxamﬁé)ﬁ J2 14 Exanple 1

Ethyl 5-methyl-3-nitromethylheptanoate 13 (3.6 g) was hydrogenated in
ethanol in the presence of 20% Pd/C and evaporated to give 14. Six normal
hydrochloric acid 30 mL was added and refluxed overnight. The solvent was
evaporated at reduced pressure, and the residue was azeotroped with toluene.
Aqueous solution of the residue was applied to Dowex S0WX 8-100 ion exchange
resin that had been washed to neutral pH with HPLC grade water. The column
was eluted with water until eluent was neutral pH, and then with 0.5N. NH4OH

solution to give factions containing 3-aminomethyl-5-methylheptanoic acid. The

fractions were combined and further chromatographed on a C1g column. The
compound was eluted with 40% water in methanol and crystallized from
methanol-ether to give Example 1 630 mg. 1H-NMR (CD30D) 6 2.83 (m, 1H),
275 (m, 1H), 2.35(m, 1H), 2.15(m, 1H), 1.95(1H, bs), 1.38 (1H, m),

1.3-1.15 (in, 2H), 1.14-0.95 (m, 2H). 0.80 (m, 2CH3z). MS found molecular ion at

(M+1) 174 and other ions at 156, 139, and 102. Anal. Calcd. for CoH19NO2:
C, 62.39; H 11.05; N 8.08. Found C, 62.00; H, 10.83; N, 7.98.

In a similar way the following examples can be prepared.
3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-nonanoic acid;
3-Aminomethyl-5-methyl-decanoic acid;
3—Anlinomethyl;S—methyl-undecanoic acid;
3-Aminomethyl-5-methyl-dodecanoic acid;
3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic acid;

3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;



a) PDC, CH2A 2; b) NaH, triethyl phosphonoacetate; 15
c) DBU, CH3NC2; d) H2, 10% Pd/C, e) 6N HCl, reflux,
WO ev4esash@ange resi n (Dowex 50WK8, strongly aci BETIB2004005712
2004/ 054566 PCT/1B2003/005712 -29-
3-Methyl -1 -pentanal 11 To a stirred suspension of
pyri di niumdi chromate (112.8%Z-g, 298.1 mvl) in

di chl net hane 5 was a d 3-net hyl -1 - pent anol
o (L AR oS o R P o f or 508 hours.
et her ﬂ@@ﬁﬁﬂém%?l—?—@@ﬁlorcﬂiﬁ@nﬁ?—héiahﬁﬁ aeiddas continued

for another 5 nminutes. The filtrate fromthe m xture
was chhenemetheldS (dmethyraphenybtherenciadcidppl ied to a
col u . [hSqk. was el.uted with

petr 2}3 é%%&ﬁ%@i%ﬁ%ﬂ%ﬁ%e%& ﬁ%&%ﬁ?od%rg%ghed on silica
gel  cHAminonsthiigs-14Deet hdny)Rekbedie eidgddder as

el uent_gave 11 (6.5 g, 44%. 1H NWR (CDC13) 6 9.72,
(d, - éq%}i?n%ﬁethylc%@ph@ﬂmﬂt bpy@poiczcny (dd, 1H, 10
-CH2CHO), 1.95 (m 1H, CQH5(CH3)CHCH2-),1.4-1.0 (m,

0..9-0. 8 : | 2g- l.-2-h fe odi um .
RS O B Rles GRS Ripo el e h g neanhifpeia
wi th hexane and suspended in di meggghoxyet hane 60 ni.
While cooling in ice water bpath tri‘g]trhy\k
phosphonoacet at e was sl ow y|added, cal cd.gp5 m nutes.
T ' @Hs _15ast irr i es at ®C and a
sol ution of|| 3-nmet hyl -1 -pentanal 11|{(6.5\\g, 65 mmol)
i n i methoxyet hane 20 nL was added. QAft elO refl uxi ng
overniI%ht, it was concentrated, er and hexane were
added,™t he organi c phase was separated, and the
aqueous poktion di scarded T ecﬁggdjti onywas washed

n

twice with Brineand dridiB9a i umsulfate. The
sol vlent was efgﬁc}@at ed to give 1 . | 619%9.. 20
6 ; ,
)

1H .89 m 111, t 5.d7
(d, 1 - CH: , 4.167 (q, CH3),
2.15 ahd 1.98 (1 each and a nultilp

| et 0O
- CH2CH: t), 1.48 (m 1H, C2H5( CH3)CHCHR),
1.30-1.10 ), and 0.83. Ethyl 18

5(}?§é)h(\flo' 8 ni t ronet hyl hept a&%?é)gc%)?éc

3~+2
e f
OH OH -
O
19 20
(H5C)3CO,C (H5C)3CO,C
g h
)\P\/OTS —_ /Hj\/ Ny — »
21 22
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WQ2H4054550] )

25 Ethyl 5-nethyl-2-heptanocate 12 (6.75 g, 39.70
mol ), DBU (6.0 g, 39.7 mol ), nitronethane (21.97 g,

tenperature under nitrogen atnosphere overnight. The
m xture was concentrated to an oil. A solution of the
oil in ether was washed w t#21N HO, brine and dri ed.
It was evaporated to give a light oil d\,hi ch was

qm%gn?@ggc hed 30 on silica gel, eluying with 5%to
10% et h i myPet. ether to giyve 13 6 g, 42%. WO

2004/ 054566 RCT/ | 3/005712] -30/ IH{R (CDC13) S
4. 49- 4 41212, 0F ( . . 2.36 (),
1.36-1.18 [m, 0.86-0.79.

3- Am nonet hyl - 5- met hyl hept anoi c*aci d (Exanpl e 1) Ethyl
5-net hyl - 3= ni t ronet hyl hept anoate 13 (3.6 g) was
hydrogenatd in 5 ethanol in tR4 presence of 20% Pd/ C
and evapor at @zéo give 14. Six normal hydrochloric
acid 30 2’added and refluxed overnight. The
sol vent evaporated at reduced pressure, and the
j Bdiy oped with tol uene. Aqueous solution
ue was applied to Dowex 50WK 8-100 i on
exchange resin that had been washed to neutral pH
W t HPLCiq{ade wat er. The colum 10 was eluted with
XYAPI€~ el uent was neutral pH, and then with 0.5N
NHAOH solution to give factions containing
] 5= [ret hyl hept anoi ¢ acid. The fractions
%g?g&ﬁgﬁﬁiﬁﬁgﬁé% “further chromatographed on a C18
@l (RyH(-)-FFpkenyt-npagslitinas, €@HY)5ECOCINEARY/IYEL FHH M0 to
met hanol and crystallized from nethandl-ether to give
Exa?Pie 1 630 ng. 1H NMR (CD3CD) 6 2.83 (m 1H), 15
75 (m 1H), 2.35 111), 2.15 (m 11-1), 1.95 (1H
éé)Me&.I%E,@iﬁsMsz,T ,R59C15 (m 2H), 1.14-0.95 (m

2 80 2CH3). MS found nolecular ion at (M)
f;ZNéI%%{B%:?,%}JHz&%ﬁ%% TS -74%dt0 -4AYC;102. Anal . Cal cd.
for_| - C,.62.39; H11.05; N 8.08. Found C
@g@wﬁ%T@H&O?5§@ In a simlar way the
f ol j exanpl es can be prepared. 20
5) Aéﬁ\é\%h FH) 4060t - hept anoi ¢ aci d;
%— m,sﬂzgmet gﬁt hyl - oct anoi ¢ aci d;

L ’r@?ﬁ;{}ﬁ 278t hyl - nonanoi ¢ aci d:

g) NaN3, DMSO, 60°C;

h) Raney nickel, MeOH, Hy; i) 3M HC, reflux, ion exchange resin
(Dowex 5S0WX8, strongly acidic).

[R-(E)]3-(4-Methyl-pent-2-enoyl)-4-phenyl-oxazolidin-2-one 16
Trimethylacetyl chloride (7.8 g, 0.065 mol) was added to acid 14 (6.9 g,
0.06 mol) and triethylamine (18 g, 0.187 mol) in THF (200 mL) at -20°C. After
1 hour, lithium chloride (2.35 g, 0.55 mol) and (R)-(-)-4-phenyl-2-oxazolidinone
(8.15g, 0.05mol) were added and the thick suspension warmed to room
temperature. After 20 hours, the suspension was filtered and the filtrate

concentrated. The resultant solid was recrystallized from hexane/ethyl acetate

(5:1) to give the oxazolidinone 16 as a white solid (8.83 g, 68%). IH NMR

in acetonitrile 80 nmL was stirredPCHIB20GNO5712
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3- Ami nonet hyl - 5- net hyl - decanoi ¢ aci d;
3- Am nonet hyl - 5- net hyl - undecanoi ¢ aci d; 25

w@20miosuseet hyl - 5- met hyl - dodecanoi ¢ aci d; PCT/IB2003/005712

3- Ami nonet hyl - 5- net hyl -tri decanoi ¢ aci d;
3- Ami nonet hyl - 5- cycl opr opyl - hexanoi ¢ aci d;
3- Ami nonet hyl - 5 cycl obut yl -ﬁéxanm c acid;

SIRAER Mol 40 LSRN Rt
YO OaTR AT BRSO i g, 1150
3-Rnfddoiddf 8- SHar(dd3. emizo,rmﬁmﬁﬁylllﬁl) hﬁ)ea;(a(gg(ufcaglc % Hz), 1.02 (d,
TSSO R B BoN AT R B0 aci d. 5

3- Ami nonet hyl - 5- (4- met hoxyphenyl ) - hexanoi ¢ aci d; and
%3@{5#*25‘? E-%ﬂ Eizztlir\g fb%ﬂ}}moyf)h&/ pfleny(i )8?(2%1&11? %I-odn'e 17

3R, 4 @)t uﬂﬁtﬁlweﬁluﬂd &i GnafPitf (4BRnL) at
( S)oge?@gﬂoﬁgdj%sclé “Ph f10 (HBC) 3002C Ph ¢ @&y a

c¥Q3C0Ne§ addcdllsleth(yk%p@m@@@mm) @@@mmgumm THB).lAfter
58 n%guteg %Q%Q%gingkee i% %% 0. 81} m%l)l\{% "ﬂ-ﬂg](Z(g mL) was added

dropwise over 10 minutes. After 2.5 hours, the reaction was quenched through the
addition of a saturated aqueous solution of ammonium chloride. The resultant two
layers were separated and the aqueous phase extracted with ether. The combined
organic phases were washed with 1 M hydrochloric acid, then with 5% aqueous

ammonium hydroxide. The organic phases were dried (MgSO4) and concentrated

to give the oxazolidinone 17 as a white solid (3.39 g, 88%). 1 NMR (CDCl3) 6
7.30 (m, 1H), 5.40 (dd, 1H, J = 8.8 and 3.7 Hz), 4.63 (t, 1H, J = 8.8 Hz), 4.21 (dd,

1H, J=88and 3.7Hz), 2.85 (dd, 1H, J=16.1and 5.6 Hz), 2.8(dd, 1H,

J=16.1and 8.5Hz), 1.90 (m, 1H), 1.56 (m, 2H), 0.83 (d, 3H, J=6.8 Hz),
0.78 (d, 3H, J=6.8 Hz), 0.75 (d, 3H, J= 6.8 Hz). MS, m/z (telative intensity):
276 [M+H, 100%].

[3R-(3R*(R*),4S*)]-4,5-Dimethyl-3-(2-ox0-4-phenyl-oxazolidine-3-carbonyl)-
hexanoic acid tert-butyl ester 18

Sodium bis(trimethylsilyl)amide (14.4 mL, 0.014 mol of a 1 M solution in
THF) was added to a solution of the oxazolidinone 17 (3.37 g, 0.012 mol) in THF
(35 mL) at -78°C. After 35 minutes, fert-butyl bromoacetate (3.5 g, 0.018 mol)
was added and the solution immediately warmed to -40°C. After 3 hours, the
reaction was quenched through the addition of a saturated aqueous solution of
ammonium chloride. The resultant two layers were separated and the aqueous
phase extracted with ether. The combined organic phases were dried (MgSO4)
and concentrated. Flash chromatography (9:1 to 5:1 hexane/ethyl acetate gradient)

gave the ester 18 (3.81 g, 82%) as a white solid. 1H NMR (CDCl3) 8 7.35 (m,
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25

WD 2004/ 054566 PCT/I1B2003/005712 -32 (H3C)3C02C 0 2
+ NH1 23 24 C(CO2H NH2 Exanple 2 Reagents and

w@endiosdsens: a) (R)-(-)-4-phenyl -2-oxazol i di noOPET/1B2003/005712

(CH3) 3000C1, Et3N, Lid, THF, -20 to 5 23C b)
McMyCl, CuBrSMe2, THF, -35C, c) NaHI VI DS, Br CH2CO2t Bu,
THF, -78C to -40C, d) Li OH34H202, THF, H20, 25C e)

S HRr O, L : ), pT yrd di.pe, :
ke, Bl R AR il b ImIEL THES 457G 11
HGE 12.0eihl B¢ Hzpn 2% (iange r-Le8i68 anf Dovvens), SO8K&Id, 1H, J=16.9
stro ci.dic). .

[4Rd( g%ﬁ?’ﬂﬁét(ﬁ% 1Hedt= o2 prf13)5 Hzphbhym, dihz gHSo(rrrnl- ,)EH)
- 1 5 {Th3 petiy!l ac h i de {7.,.8 .

P e (L PR RS g 5 8 15 28308
th+ @0Hyd)aMhentf (BelativelntbBsity YD) [M-HHEHECNO 100%],3388 [M-H,
-20C. After 1 hour, lithiumchloride (2.35 g, 0.55
m9%l- and (R)-(-)-4-phenyl - 2- oxazol i di none (8.15 g,

0.05 nol) were added and the thick suspension warned

t t . After_ 20 hours, the suspension
R @ I halnEonii) wesinic 290 dofsthuibh ot tine
| tygnt ' G lJi elet
oot at s oot A 2 8, SRy ThRs (ki yaer
Jd ind) (vBassBldgd aGBefixed oK \WOLO0H @B (20 mL of a 0.8 M

LT b SR o ek ekl st e
??t%u%ﬁhég'@u%é«gé«gﬁ )ﬁiﬂgfed Yith Water 88 s8R 8 biSub?) aadda Cio o).
After stirring for a further 0.5 hours, the two layers were separated and the
aqueous phase extracted with ether. The aqueous phase was then rendered acidic
(pH 2) with 1M hydrochloric acid and extracted with ether. The combined
organic phases were dried (MgSOy4) and concentrated. Flash chromatography

(5:1 hexane/ethyl -acetate) gave the acid 19 (2.1g, 95%) as a colorless oil.
1H NMR (CDCl3) 6 3.0 (m, 1H), 2.55 (dd, 1H, J=16.6 and 11.2 Hz), 2.27 (dd,
1H, J=16.6 and 3.4 Hz), 1.70 (m, 1H), 1.53 (m, 1H), 1.45 (m, 1H), 1.43 (s, 9H),

0.95(d, 1H, J=6.8 Hz), 0.90 (d, 1H, J= 6.6 Hz), 0.83 (d, 1H, J = 6.8 Hz). MS,
m/z (relative intensity): 243 [M-H, 100%].

(3R ,45)-3-Hydroxymethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 20
Borane-methyl sulfide complex (16 mL, 0.032 mol of a 2 M solution in

THF) was added to a stirred solution of the acid 19 (1.96 g, 8 mmol) in THF

(20 mL) at 0°C. After 20 hours, methanol was added until effervescence ceased

and the solution concentrated. Flash chromatography (5:1 hexane/ethyl acetate
gradient) gave the alcohol 20 (1.29 g, 70%) as a colorless oil. LH NMR (CDCl3) 6
3.62 (m, 1H), 2.32 (m, 1H), 2.14 (m, 1H), 1.6 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1H),

0.93 (d, 1H, J=6.8 Hz), 0.86 (d, 1H, J=6.8 Hz), 0.77 (d, 1H, J= 6.9 Hz). MS,
m/z (relative intensity): 175 [M-tBu, 100%].
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4.22 (dd, 1H, J = 8.8 and 3.9 Hz), 2.50 (m 1H), 1.04
(d, 1H, J =1.4 Hz), 1.02 (d, 1H J = 1.4 Hz). MS, miz

W@ e@iasdisee i ntensity): 260 [ MPH, 100%. 5 PCT/IB2003/005712

(3R 3R*) 3- (3, 4-Di net hyl - pent anoyl ) - 4- phenyl - oxazol i di n
-2-one 17 To copper(l) brom de-di nmet hyl sul phide
conplex in THE (45 m.) at -3%0C was added

R RS PG S p e rome b S mel gidyeiss 4
nputyl éster@IE (20 nL) was added dropwi se over 10

m nutes. After 2.5 hours, the reaction was quenched
t hr ough Teenesolfardi @m@ﬁdeofg‘ﬁ et ﬁﬂan@al)a‘q@ﬁe@d@d to a stirred

Sé?)lllﬂfolno& ok zﬁggﬂ%ﬁlbt@g or3| Aol %Wkt(ﬂﬂ t\ﬁ‘g Tnmal) and

| ayers were separa the agqueous phase

viriethyinfisg (1. Zi'lﬁﬂs;(&‘ﬂﬁ lliiﬁfd)l) @rgepCe, @0 &ﬂ@satW}?(Eaﬂ/@ﬁlg &@lution
with 1 M hydrochloric acid, then w th 5% aqueous

awameidum thyar exipeeaturd hAafter gﬁmms plhasemtive veasowashed with 1IN

(MySH) and .concentrated 8 gi ve .t he oxazolidinone 17

alg%é riceadig) thep (vt drige. dfoycombinadypreamocphpsess wege dried
ﬁ&dﬁm aﬂd’%on&nﬁgt) Eid@?lasﬁ "&(hécéma‘togﬁﬁhﬁ‘rﬁogtg 9@@9 'hgyéa}l@)?éthyl

taiezg%ﬁleﬁ d%avé}_liqz)tos%!&tgg IW%ES%J—%% aS@Luc?(n%

qcam%)ismﬂ(@ 2H, §.-88 BiF)z), 7.05 (8 m,JBBi,zﬂz)-sﬁpz&nﬁam 2.38
0.75 (d, 3H J =6.8 Hz). M5 niz (relative

mumsnga)(m 2H761 9k, 1TED0QUD.(m2QH), 1.32 (s, 9H), 1.27 (m, 1H), 0.78

G afm o3 CaHong s (Bt Heh &4 byt 7d s Vg iz
aeaawlﬁteﬁ&wﬁﬁtﬂss%ﬁligé [)19@%?6156%%]”L 0.014 nol of

a M sol uti’on in was added to a solution of the
oxazoI|d| none 17 (3. 37 g, 0.012 nol) in THE (35 nl)
a(eR,@e-Aﬁﬂbﬁreﬂaﬁ 415-Auhethyl-hextmoRUicid trt-DPA eSlep D2

(3.5 0.018 mnlé‘ 25 was added and the sol ution )
|mred|Aat@‘}nQﬁar0i§re et tsylas2l AL 48, 3. houre) amie sodium azide

” QQ?L%I{ aqu gﬁgﬁ\ggﬁ ¢1| on ohast‘g??%{aﬁagqﬁ%bp(ﬁ If%rr% ?jgourgrh\é/ater

r@eo hﬂgﬂﬁasta\dﬁed 8BTS sORItOn SRRAE Reth 3fr TR RAMERAUSorganic
phase extracted with ether. The conbi ned organic

phasessvere Ared Ysd0 s Mysspnceniraéede Blagle ﬁlurpmaélgraphlyégﬂ hexane/
chromat ography (9:1 to 5:1 hexane/ ethyl acetate

oatkudi asataje) apvgathe azide s (628 M8 §B%Bhs p cBMpssasilalH NMR
HERTab o3 bRy 13 7 Sty g GyT ?Iaé%fﬁ?d??%“é? 3dg
%30 1), 290 Bda, (e, T 191728 548, 288 Ym P05 @d, 11,
J=15.14 and 9.04 Hz), 1.55 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1E), 0.95 (d, 1H.
J=659Hz ), 0.90 (d, 1H, J=6.83 Hz), 0.80 (d, 1H, J=7.08 Hz). MS (m/2):
(relative intensity): 228 [M-No, 35%], 172 [M-No-tBu, 100%].

(3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 23 and
[4R-[4R*(S*)]]-4-(1,2-Dimethyl-propyl)-pyrrolidin-2-one 24

The azide 8 (640 mg, 2.5 mmol) and Raney nickel (1 g) in methanol
(50 mL) were shaken under an atmosphere of hydrogen for 4 hours. The solution
was filtered and the filtrate concentrated to give a mixture of the amine 23 and

lactam 24 which was used without further purification in the next step.
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WA R)o4d54586. 9 and 3.5 Hz), 1.6 (m 1H),

J =12.0 and 3.5 Hz), 4.25 (dd, 1H, J = 8.68 and 3.1
Hz), 2.65 (dd, 1H, J = 16.9 and 12.0 Hz), 2.25 (dd,
1. 45 ( nPC1/HY2003/005712
1.23 (s, 9H), 1.02 (d, 1H, J = 6.5 Hz), 0.93 (d, 1H J
= 6.7 H), 0.80 (d, 1H, 5J =7.0 Hz). M5 mz

(relative intensity): 429 19I6H+CI—BCN 1009, 388 [MH,

ﬁ@‘%&ms&gﬁh&?%ﬁ%"%ﬂé RGBSR 5765

9 3 mm|s)31ult16n Diflithed orhin®l 23 ¥t Rectand 24 (SUO)mg\ﬁﬁl aMI @¢d@chloric
prem xed _sol ution_of |ithium hydroxide (t20 nmL of a 0.8
devesﬁq heded tegeflix dar hays )srlmz@z (Isomatempetﬁtura for

S t
AR TR BIH, bRT bandEblyted oA D Feqd B S TR S o
Aifeqmntlal [ punﬁgatxfonr whfohrtimsolv@dS ibpurexcharye tcvhroﬂnamgf@hy
ed a th agueous. phase exira
%@ﬁ@?% Hﬁ@e Opala e Al Aomaign o ﬁla%ax Eunfe%*non
Dy YMnt &cﬁaﬂ\gew&ﬁ%kﬁ h§ (BBIvEx BV LK! &k %@daéﬂiﬁc? to give the

et her The conbi ned”15 organi ¢ phases we
(M) 2 AuB weNsLAtwhakadlidFla WDQ@?QDQ'S& Ry 2080.52.32 (dd,
hexane/ et hyl gcet ate) gave the acid™ K Hg (

algg OVTJ%mcbl3l4 Hz)lHZ M/Ein( CIIBQ;BJ) 93S(da OIH mI_Jllﬂ)4 ap;ﬂ @55 I-Iz)

]63%(%&}1?3 14141951 1&1) 7@}7(.@ I_LHH 616 BIz) (9174 quvl)lH 11 a§6HZ)
0.9
o =8 {2 Sy (e ippsidh TR o, © 5
MZ (reI ative intensity): 243 [MH, 100%.
(3R 4 In-aFirkhlaroyy thet follbwihgexdinpies kgl bhprepmed:c aci d

ert l. est net.hyl . sulflde conmpl ex (16
b%é%“ tg?’l %g'éh %afﬁ?’ﬁaﬂ?fC% *THF) was ggded t(o
a st r GRS BL Al y1L )18 dasdtRy1 iRxbdoi® i@ MiB nmol ) i n

THE (20 rﬁ) at 0C. After 20 hours, nethanol’ was added
unti | @S%bﬁe‘s@m@tméds%dmzaﬁhsdﬂmaw@ct»dutu on

oot atER AN UL PR ORSeh O b NS, 70

as a @A&nh@ﬁahﬁu-;soﬂ,\fd bilvﬁé;(aﬁ&@a&)d S 3.62 (m 1H),

2.32 (m 1H, 2.14 1.6 (m 1H), 1.45 (s, 9H),

1 35 (Mmmmethﬂ ‘basowpﬂt eDIOC &G Hz), 0.86 (d, 1H,
= 6. 77 MS,

(reI o P alidomGnil S)gpm%’;l% ‘[%R}i!cil ac%’100% wo

2004/ %Aﬁﬁﬁorﬁmymm@ﬁyp@nmamc -a3fl;

3R 49)-4,.5-Di 3- (1 ol uene- 4-sul f onyl oxynet hyl ) - h
(exan0| Aggp(bm?tgﬁf —1sopropg/} decanoic acid; and y y yh-

3-Aminomethyl-4-phenyl-5-methyl-hexanoic acid.



butyl ester 21 p-Tol uenesul fonyl chloride (847 ng, 4.4
mol ) was added to a stirred solution of the al cohol
wW®@2(085M56g, 3.7 nmmol ), DVAP (10 ng, 0.08 mmol )PEnmB2063/005712
triethylamne (1.23 ni, 8.88 mmvl) in CH2C12 (20 nlL)
at 0C and the solution warnmed to room tenperature.
After 15 hours, the sol utiod’was washed with 1IN
hdiggh!l oric acid then with brine. The conbi ned
phases were dried (MgSO4) and concentr at ed.
FI ash chromat ography (100 to 92% hexane/ ethyl acetate

gradi ent) gave the tosylate 7 (1.22 g, %6% as a thick
gum 1H NVR 10 (CDC13) 8 7.80 (d, 2H, J 8.2 Hz),
7.25 ( 3.2 Hz), 3.92 (m 1H) N 3H),
2.20 ( oRH1H) —1-40 (m 1 1.3 0

%{‘Qj, : 1) c§.7§n(d, 1H, HO=_&r6'Hz),

02y = 6.4 Hz), 0.63 (d, 1H J = 7.1 Hz). M5, iz
(relative Tntensity): 311 [85%, 198 [1009%° 157
[95% . (3R 4S)-3-Azi donet hyl - 4, 5- di net hyl - l‘iﬁxanoi c
acid tert-butyl ester 22 15 A solution of tthe tosylate
3.1 mvol) and sodi um azide 402 ng, 6.2
(15 nm) was warmed to 60CJfor 2.5 hours.

( frated. Flash cH :
hexane/ etﬂwl acetate) gave the azide 22 5628 ny,
80% as a colorless oil. 1H NWMR 20 (CDC13)’% 3.4 (dd,
1H, J= 12.211 and 6.11 Hz), 3.3 (dd, 1H, J= 21.11 and
6.59 Hz), 230 (dd, 1H, J 15. 14 and 3.66 Hz), 2.25
(m 1H), 2.05 (dd, 1H, J = 15.14 and 9.04 Hz), 1.55

(m 1H), 1. (s, 9H), 1.35 (m gH, 0COH(d, 1H J =
6.59 Hzn.), B\90 (d, 1H, J = 6.83[#z)[ 0.80 (d, 1H, J =
7.08 . z): T(rerative jR{epsityNHR228 [ M N2,
35% , -tBu, 1009 . 25

(3R, 4S) - 3- Ajg nonet hyl - 4, 5- di net hyl - h;oxanoi c acid
“tert-butyl ‘€ster 23 and

[4R-[4R*(S*)]]-4- (1, 2- D et hyl - propy?) - pyrrolidin-2-on
e 24 The azyde 8 (640 ng, 2.5 nmmol) and Raney ni ckel
(1 g) in neghanol (50 nl) were shakem under an

at nosphere gf hydrogen for 4 hours. Thje solution was

filterkd e filtrate conce give a
m xt ur the"am ne 23 and 30 || actjam whi ch was

further purificatiromn e next step. WO

2004/ 05456%1PCT/ | B2003/ 005712 - 36 -

where
R3 =0OMe or H

R4 =Me, Et
n=0to2

A compound of structure 30 could be prepared from a compound of
structure 29 by treatment with an aqueous acid such as hydrochloric acid and alike
at a temperature between room temperature and reflux. As an alternative, a
compound of structure 30 can be prepared from a compound of structure 32 by

treatment with trifluoroacetic acid in a solvent such as CHpCly or EtOAc and

alike. Compound 32 could be prepared by base mediate hydrolysis of a Boc
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(3R, 4S) - 3- Ami nonet hyl - 4, 5- di et hyl - hexanoi ¢ aci d
(Exanple 2) A solution of the am ne 23 and | actam 24

W@ 203/0p5%6 i N 3 M hydrochloric acid were heat eRCT/1B2003/005712

reflux for 9 hours, then stirred at roomtenperature
for 15 hours. The solution was concentrated and the
resultant solid subjected t&8 5 sequenti al

i £ ich i I i on. exch e
YAk Mhel NPT SBRAER G g gyepar trom o
woalpifd S8 ktrudtolemst byoRedtRem Wil ENert-Riyl dit&Bén4in PYolvent
i on._exchange chromat ography (Dowex 50WK8, strongly

ar e M HFoang gliket Hae tr@@ﬁlﬁm of the Bogdagiggn 3dswith efiepes sodium

2.22 (dd, 1H, J =
Slgjdz&é%%%%éﬁg E!QE@%@? e &’E;i %@13% (dd, 1H J = 15.4
and 9.4 étmhpoubd &f 3&u¢tl’%e 2P cm%d 15136([)mpaﬂdd) frogl ;:g gund of
1H, J =_8. 0.74 1H =
1 uetyre Zg @ F (§> bwsreaﬁwezﬁ (il 5@419@ %%%@ntlwal 10y gmmonia.
[PtdrablP 0Ule Ilchtﬁ)nS '1§n &a"ﬁrle t jf TRl Iﬂ?{ ﬁ)ﬁﬂ%ﬁ'f‘o
can be prepared Am nonet 5-dineth exanol c
a&sltfdnatl\(eBR, Mﬁ)lnmmqii ctrecthyed 291 p@ldlmqﬁbgdremﬁnmmmpound of

) . . . : . .
(GBS 2801 o bttt it PSR el mixture of
(a2 Btoft)ite3andveFRYtAX méthedd kAR 1HREXBAAIE (ACHhE Moval of

3- Ami nonet hyl - 4-i sopr opyl - hexanoi ¢ aci d;
Fupsttpsdailoxy bengyd @m@pﬁnonh@lmoamm damr@ed m Green, Protective

%%pp 8{18%410\;7 %)nlﬂéegz%; opy 41229 %ncg%ciu be ut1hzed

3 Anmi mlmﬁﬁpduné deQﬁj’cQIiMZ-Sde@Lﬂ&GjeC pﬂa@hﬁéd #66 a compound of
3- Ani nonet h henyl - 5- met hyl - hexanoi ¢ aci d. WO

AR AL 6B BQ@cﬁwt@ldsiqazfmg gPup vEeth 8¢ a kil or mn lkyl
(s%ﬁbﬂat%&%:)l? an BHAEwORI 6 l}sed) by carbon-carbon bond forming

reactions known in the art. Several methods exist in the literature for the coupling
of organohalides.or organoalkyl sulphonates with organometallic reagents in the
presence of various metal salts as summarized in Comprehensive Organic
Synthesis, volume 3:413 which could be utilized. For example, a compound of
structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with a suitable secondary halide (chloride or iodide) in the
presence of magnesium metal, iodine and copper bromide dimethylsulphide in a
solvent such as tetrahydrofuran and alike. Alternatively the method according to
El Marini, Synthesis, 1992:1104 could be used. Hence, a compound of
structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with suitable methyl-substituted secondary halide such as an
iodide in the presence of magnesium, iodine and lithium tetrachlorocuprate in a
solvent such as tetrahydrofuran and alike.

A compound of structure 27 incorporates a suitable leaving group, which
would undergo nucleophilic substitution with suitable nucleophile. Examples of
such leaving groups include halides such as chloride, bromide, or iodide, and

sulphonic esters such as mesylate, tosylate, triflate, nosylate, and alike.
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O0OR (R3)NLGNI / (OR ,, 3)n 2827 1 NH2 th
29 30 1 TOO R2 NBoc R2 OH NBoc 31 32 where R3 =
R4 =Me, Et n = 0 to 2 A conpound ofPCT/IB2003/005712
structure;30 could be prepared froma conpound of
structure 29 by treatnent with an aqueous acid such as
hydrochloric acid and alike395 at a tenperature

e R R T TG R K T ——

alternativ conp

proegmued of sowotae QBN t@htnnt H@ﬂllib@ing,ztﬁBMenytlﬁ%@EHTﬁ@ tand
Wwth t i.qu0{oacetic acid in_a _solvent such as a?z

JPUERZelkAN 25alver sueh as shane ahdi2ldke. coul d be prepared by

b di drelysi a 4/ 054566
e TP a0 AR Sompoun o

comprn2b BY trehinodnt iwtithed et iocbhlyerighs, apali @¢l sbdi@ rohydride
R AR RSy i HEhrOnamon BME DURRER - such as THE
o Sy oAl g SA1S Sty AR e o
tfpggt&l;gtaﬁsi? dl Q7g. Cl)z/em., 1980;45:810-814 or Nielsen et al J. Med. Chem.,
1990;33:71-77 using an appropriate benzylamine, such as but not limited to
benzylamine, 4-methoxybenzylamine or 2,4-dimethoxybenzylamine.

As an alternative approach, a compound of structure 26 could be treated
with sodium metal and ammonia to give 4-hydroxymethyl-pyrrolidinone which
could be iodinated affording 4-iodomethyl-pyrrolidinone. 4-iodomethyl-

pyrrolidinone could then be coupled with organometallic reagents according to the

above procedures avoiding protection of the lactam nitrogen as below.

0 0 0
N R
HO I
26

Analogous to the above methods a lactam of structure 33 (see
Nielsen et. al., J. Med. Chem., 1990;33:71-77 for general method of preparation)
could be employed thus establishing fixed stereochemistry at C3 of the final

amino acids.

0O

A

N Ph

MeOC
2 33

Compounds which could be prepared in this manner include:
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5 A conpound of structure 29 could be prepared from
conpound of structure 28 (n = 0) by treatnent with

waemusases | ithiumnetal in anmonia. Pref er abPgT/1B20€3/005712

reaction is carried out with sodiumnetal in anmoni a.
Al ternatively, a conpound of structure 29 could be
prepared from conpound of $Pructure 28 (n = 1 or 2)

by trea i.thz ceri g 2 I itratie in a mxture
of 10e‘gce Q%?%ﬂ%%@ﬁ@ﬂ %pﬁgé&ﬁgphods known in

t he | i3-andhoethehilof-(4-blorepisngl)-ofethslthatanbic aedl; al koxy
benzyl_qrqups fromnitrogen are described in G een,

Pr ot eé‘g%nor@@%@'(g‘ﬁh]@cbahﬁn&{)@ﬁ‘(eﬁ’é@*‘?fmm L 2 ed,

1991 ap 26 _Chiogs o feLhhogidcupt ure 28
coul dajggngg(é%gtpg%?%omog@ oeé‘@gﬁfg@gw structuré 27

( wher S-AGinemethgh6-(4fluerd-ganyhg-gebyphewohicasida hal i de

or an alkyl 1 | phonat ferab an iodide would
be us )A”ﬁWIB%\tg%gﬁ'-(@g]l‘lBW%B%%@F@P’%&V%@W 1s known
i Nt hes Andinorse§1-61(2-MRbRAsken §)i155kethl-hé¥@nbicteid@t ur e
for the couplin of organohali des. or organoal kyl

g .
sul phohangsomgthiil-dmesdlnd rephenyi-keptangéfenid i n t he

Cormpr chomaryny TSRy iR ARy IR AAE S cn
coul d DanihémbtheH7-(Fehlotx-phanlyD-5-tet3Mbepratbiotcid)
structure 28 could bedor epared from a_conpound of

st r uct IrAenipgmeifipky 42 cdorephenyl reethyl-heptangipasith wi th a
. . . e
o esant aEFEABAIL Y AALAEUATH A Rhop@ilicRda 1 | 1C
di met BHAswihibetiel-7+(3-dluosmpheant)-smethybhetetaiahsidy of ur an

I T T P PR ORGAS, ©,
C°”p°U@g)-@fA&ﬁlo%&%gééJéiglo%%%ggLrﬁethﬁ-m,%ﬁai& geidf r om a

conmpound” of struct Gis 1odide) by
t r eat n@68)-3vhmmossth Aif-eychbutyS-wethst-hexaneid asilcondar y

magnesahe AR P Toned S RO RS AT ¢ i1

sol Ven{‘SS?gC@mﬁ%ﬁ&ﬁﬁ@%@[&@%ﬂ@n@ﬂ@l—ﬁbﬂ%ic figonmpound
of structure 27 incorporates a suitable |eaving group,
whi ch (G8D-3vivmindmatieydrgeychpedsdphoethyl-kepbanoic apidon wi t h
sui tab ucl eophil e., EX of . such | eayi.ng groups
i ncl ud@%ﬁgr‘%‘&&"%&eﬁl@ﬁ' RS IR R L T
and  s@SpRoAingnoRSdtIey1ST-Setdpety]-FaBsth Atieptdnofydcat; e,
triflate, nosylate, and alike. WO 2004/ 054566
PCT/ | B36030smrethyl Jecyslchsrcumetiol-heptaneie aid: 27
(wher e 3lsBa=p ) Al y1 RN sy sREh§ Bodth R Reid;
(3S)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(3S)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(3S)-3-Aminomethyl-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-octanoic acid;
(35)-3-Aminomethyl-5-methyl-nonanoic acid;
(3S)-3-Aminomethyl-5-methyl-decanoic acid;
(3S)-3-Aminomethyl-5-methyl-undecanoic acid;
(3S)-3-Aminomethyl-5,7-dimethyl-octanoic acid,;

(3S)-3-Aminomethyl-5,8-dimethyl-nonanoic acid;
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waeolnestsesuch as tol uene and ali ke.

conmpound of structure 26 through treatnment with
i odi ne, triphenyl phosphine, and imdazole in a

structure 26 could be prepared from conpound of 5
structure 25 by treatnent with a nmetal borohydri de,
such as sodi um borohydri de -4iln a sol vent such as

tetra f nd .alike. und 25 coul d be
pr epap%gg ?r&gﬁgfn%qy% gf?ﬂ% d?%nf)f?en‘gcfocedur es of

Zor et i GSEB ﬁﬁiunoﬂmet}@l-g6 @ﬁ%ﬂiyl—hé 6idaci@l10- 814 or

Ni el sen et al Chem 1990; 33: 71- 77 usi ng an

appr oﬁ?ﬁ&@ﬁ%ﬁWF@’hﬁrﬁe6"‘§H@H1Y31§6Mm01ﬁ@@1d1 imted to
%O4bgln(r§r§i_g l{hglgnzy aml%ﬁé%B@%h@{an?gr %gdfi ve approach,

a conpB8nd- Aﬂﬁlnsmet]gfl—ﬁrfm@@mﬁ&thﬁl ke ahsieatidd w th
di d t e

3 hydraSy e ﬁwﬁ’%{ﬁl&rwgﬁ%étﬁmwnemc@ be

i odi na(@sﬂsgshﬁﬂaﬁfeﬂsﬂ 4- ﬂ&ﬁ&%&){wa r{oﬁ?é dii;none.

4-i odonet hyl - pyrrolidinone cou e ‘coupl ed with
or gandf}-3Amipometiyefi7s7 a"lfhmm-ﬁngethyi-helpmnoﬁacah ove

proce es avoi di r0, i on of e | act am. ni trogen
P betdhF et %8% OFORE ! mmtaqq? Jcidip

Anal og@gp3iAminbmetRRs andétRYl §—6fb ﬁ%ﬁm of structure
33 (sge }iNI el senefgl?11 yh&% n Chem’, 1990; 33: 71-77

f or ge(ﬁﬁ}-&Ama@pm@alybﬁ Ip@tbﬁaméﬂr@n)c acibul d be enpl oyed
thus e@%g?lArﬁlg El%th 9&7{]@&(% egglég@c%t ny at G of the

amno aci ds €933 Conpounds

Wﬂl Ch (EDBS)-DAnph@REth §Id5-nfetHyMost-eRAGE acidnc| ude: WO
2004/ 054566 PCT/.| B2003/ 005712 - 40

3- Ami HémbtTgt-Agunemmeihyl-BrsHihpet-frereis @pléi aC| CHE

3 A neyreId)- aftuhdaéifyios icRRE ASh - iofEA -hexanoi ¢

3- Ami (@3 9)y3-AGrif@nethyles-megihi@ nyon)-6%enbt deid; - hexanoi ¢

aci d, (E)-(3S)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl- non -7-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl- dec -7-enoic acid;
3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-heptanoic acid;

A conpoundP@f/1B2003/005712



3- Am nonet hyl - 6- (2- chl or o- phenyl ) - 5- net hyl - hexanoi c
acid; 5
w@20miopseet hyl - 6- (4-f 1 uor o- phenyl ) - 5- met hyl - heRemB2003/005712
aci d;
3- Ami nonet hyl - 6- (3-fl uor o- phenyl ) - 5- net hyl - hexanoi ¢
aci d; -42-

3- Ami npret.hyl - 6-(2-f Luer o- phenyl ) - 5- met hyl - hexanoi c
aci d; @%&ﬁ%tn%lt%%%@?ﬁ%aﬁ?/‘lc-a%l-d%bhenyl - hept anoi ¢ aci d;
gcf‘:jn rmlflgﬁhmhetﬁyléﬂnﬁhb@mn@mwia; 5- met hyl - hept anoi ¢
3- Ani nbABtiRgmethyl Bmetydrecannieragids - 5- et hyl - hept anoi ¢
aci d; 3_Amj e _ i

3- Am noﬁen%lm/rfl?ﬂ}}-d(sz{ngmyé}l 3966:%%%1?/@5:@ 5- met hyl - hept anoi ¢
aci d; 3-Aminomethyl-5,7-dimethyl-octanoic acid; _
3 A L Rty 313 b umandic heicy Mo Y1 - heptanol ¢
géiAgi_ RRLRthetyl(So-UlHAMP-RRGANE heig; et hyl - hept anoi ¢
3- Ani rfofmtimyhetiTyl¢26-Himehyl-wpempic) ackd; met hyl - hept anoi ¢
aci d; . . L

(39)- ?—%FHJ%%H%PW@&'%%?W}#EBW%% hyl - hexanoi ¢
aci d; 3—Aminometh%l—S—cyclopro;l)yl-hexanoic acid; _

(3S) - 3- Am_nonet hyl -6- cycl obut yl - 5- et hyl - hexanoi c

aci d: 3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;

(35) -3 AR AGHERTIY 1B EiRRS Y sy - hexanoi e

( 3_52]I - 3~ Amiinonehy1y8-flfore Y et X wttahoidBtidy | - hexanoi ¢

aci d;

( 3S) - S-AminERRtbYyl 1,716 eere pr-msthyl-Beptendig reitke pt anoi ¢

aci d; 328mi thvl-8.8.8-tri s ) o

(3S) - 3- Arr%nr}}ocl)nrfcet%yﬁ’gg-t%fy}%?rgbsu{nﬂhﬂo'p%?%c/ Fglﬁépt anoi c
aci d; 3-Aminomethyl-5-methyl-hept-6-enoic acid; _
(3 3 AT SRR S SLOPETY b et P! - hept anoi ¢
(3S) - 3 Afth RBRAIY. denGLRORBAYI it hy! - hept anoi ¢
aci d;

( 3S) - IENB Aromemiethiyl-§-nosthylegt-Gparioicacidst hyl - oct anoi ¢
aci d; . L

(39)- ORA BmemR i -8-mes Y56 O5A0k: 46 hy | - oct anoi ¢
aci d; (Eﬁ3—_Aminomethyl—S-meth¥l-non-6-enoic acid,; .
(3S) - 3- Am nonet hyl - 8- cycl opent yl - 5- net hyl - oct anoi ¢
aci d: (Z)-3-Aminomethyl-5-methyl- non -6-enoic acid;

39) - inonet hyl - 8- cvycl.ohexyl - 5- net hyl - oct anoi ¢
;ci zzl; %E)?%}&g‘g kﬁ%&%ﬁﬁ%@ﬂ:@pﬁéﬁ?f a¢ ;p%/anoi c acid;
(39) - B2 ABiAINBINBHlyE-Snieh Y1y hod L v scid@ci d;

(3S) - 3- Am nonet hyl - 5- met hy| - nonanoi ¢ aci d; 30

( 39) - $EndriApinamalyl-Spahylydec Jeomwitndd;@aidd;

(3S) - 3 - b- - unrd noi £ aci d;

(3S)- mﬁﬁ%ﬁ%’ﬁ%ﬂ gf’ﬂﬁ%ﬁhﬂ%?%?l SRR o ac d;
(3S) - 3- Am nonet hyl -5, 8- di net hyl - nonanoi ¢ acid; WO
2004/ 054566 PCT/1B2003/ 005712
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-41 (3S)-3- Am nonet hyl
-5, 6-di net hyl
-5,6, 6-trimethyl
-5-cycl opr opyl
- 6-fl uor o- 5- net hyl

(3S) - 3- Am nonet hyl
WO 3®)0345661i nonet hyl
(3S) - 3- Ami nonet hyl
(3S) - 3- Am nonet hyl
(38) 3- Am nonet hyl -
( odzAm nonet hyl -
- Am nonet hyl -

acid
(3S) - 3- Am nonet hyI

acid; dl0 ¢3S)- norretohyl 5- net hyl - ept-6-enoioc
aC|d; 39) - 3- onet hylfj- 5- fret hyROy 7-enoi ¢ aqj d;

-5, 9-di net hyl - decanoi ¢ aci d;

- hept anoi ¢ aci d;

- hept anoi cPEEIBD03/005712
-hexanoic acid; 5

- hexanoi c aci d;

7-f1 uor 048- net hyl - hept anoi ¢ aci d;

8-fl uoro-5-net hyl - oct anoi ¢ aci d;

7,7, 7-trifluoro-5-nethyl-heptanoic

8,8,8-trifluoro-5-nethyl-octanoic

(39) - noret -5-nme k - 8- en0|ccg@]d N ph
(E) - 3- Am et hyl - t hyl -
(2)={3S) - 3- Ami nonet - met hyl - oct - 6- enoi ¢ 15
m( 3S) - 3- Ami nonet hyl - 5- net hyl - non- 6- ef
3S) - 3- Ami nonet hyl - 5- et hyl - non - 6- ¢Cc acid;

L

N Ph

-Am n frrethyl 8- cycl obut yl

(

(B)-(3 - 3- nomet hyl - 5- et hyl - non- 7- enoi ¢ aci d;

(Z)-(:%gg-gl m nonet hyl - 53tet hyl - non -7-enoic a3$d

(E)-(39) - 3- Ami nonet hyl - 5- net hyl - dec- 7-enoi ¢ aci d; 20

(Z2)-(393)-3-Am nonet hyl -5-nethyl - dec -7-enoic a 'd;

3- Am ngnet hyl - 6- cycl opr opyl - 5- net hyl - hexanoi ¢ ac}d;

3-Anmin - 6-cycl obut ylI - §- hyl - hexanoi ¢ aci '/J\

3- Ami - 6- cycl opent yJ~=85- }gyl hexanoi c " ph

3- Am 6- cycl ohexyl \ 5-/mret hyl - kexanoi ¢ ac\dy 25

3 ] -7-cycl ophop - met hyl - hept angj ¢ aC|d

g fm1nonethy| 7-cycl obyt yl - 5- et hyl - hept anoj/c aci d;
onmet hyl - 7- cycli®pent yl - 5- met hyl - hepk@ytoi ¢ aci d:

3 onet hyl - 7- cycl ohexyl - 5- net hyl - hept anoi ¢ aci d;

3- Ami ngyret hyl - 8- cycl opr opyls75- met hyl - oct anoi ¢ aggd; 30

3

-5-net hyl - oct anoi ¢ aci d;

A compound of structure 40 could be prepared from compound of

structure 39 through treatment with diethylaminosulphur trifluoride in a solvent

such as methylene chloride at a temperature between -78°C and room temperature.

Other methods for the fluorination of alcohols are known and could be utilized as

exemplified in Wilkinson, Chem. Rev.

1992;92:505-519. Compounds of

structure 40 can be converted to the requisite y-amino acid as described in

method 3 above.

A compound of structure 39 could be prepared from compound of

structure 38 through treatment with osmium tetroxide and sodium periodate in a
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3- Ani nonet hyl - 8- cycl opent yl - 5- net hyl - oct anoi ¢ aci d;
3- Am nonet hyl - 8- cycl ohexyl - 5- net hyl - oct anoi ¢ aci d;

w@20diosseet hyl - 5- met hyl - hept anoi ¢ aci d; WO 200B¢DBRB@G3E05712

PCT/ 1 B2003/ 005712 -42 3- Ami nonet hyl - 5- net hyl - oct anoi c
acid; 3- Am nonet hyl - 5- net hyl - nonanoi ¢ aci d;
3- Ani norret hyl - 5- net hyl - decaft®i ¢ aci d;

%@Q%tnﬁfgﬁtaﬁy#}@ g& B\FLY ﬁdrg&?c@l%hcofqﬁé gesalﬁant intermediate with

noiret octanol c

aodkmm:wmﬁ}lmldeﬁjn 8soilvmtstngﬂ asredi@ohi ¢ aci d
3- Am nonet hyl -5, 9- di net ecan0| c acid

3- Ani romRRMAs af SrgiRRst nd éﬁpﬁh}c}?e&rg@rﬁd from compound of
%trﬁéﬂlféoj?&c%{fﬁ@ & th@pﬁﬁdlﬁsg éf@éhn&%%%%sa fcid; 10

Am nonet hy cycl opropyl -hexanoi ¢ aci d
3- Ami rﬁmﬂtdmydtwe-ptd)qadmr@-fér tites‘j’tyhestseofmhol &%(nd=0) involves the

éreﬁ{ﬁl | i)%ur{d: q&f&{rﬁctgre% ‘ﬁéli‘ ar&f{ga‘; n0| 3 ggﬁ% stich as sodium

%‘o&lﬁyﬁﬁ&@ﬁﬁ‘)ﬁ' solveht GuéH la§ hthQddfireh fmlbpmnbﬁdl glike &Cigflie a
3- Am nonet hyl - 8, 8, 8-trifl uoro-5-nmet hyl -oct anoi c

a@mouncsomﬁtwmﬁﬁyﬂhe flugsngtion-Heyhiclsceplgibe agliver in a similar

hy - th 0 0 ,
SiaReh ey S ERObE s 40. A compound of
(sEhct@re’®6 BOUTR b \Hregardtelrbin| cofploufid 6 @ﬂr@ct@@lﬁ th2figh treatment
(2) - 3- Ami nonet hyl - 5- met hyl - oct - 6-enoic acid

(efh spdrgn 5 HﬁF‘F’f?ICh@nﬁ% l‘rh%u-eﬁ'éﬁ’\DMSQléti g tegPpEpture between room
(téi]p% AP Eﬁﬂ%& ? l fhe" %%ﬁgh g8 Q:'afne@c b using sodium

nome -non-/-enoi ¢ acl d
(cB)oride A mq)meuh)i)MSOrrmt i'mlux Ao ompednb ot sa'uctdre 35 could be
(E) - 3- nonet h -5 nmet h Iég c- 7-.enoi c aci

(BryRage RAHERURd sf sy dqueughytrgatment \g{.‘t{l & su1table methyl

malonic acid diester, such as dimethyl methylmalonate and alike with sodium
hydride in a solvent such as DMSO or THF and alike. Preferably the reaction is
carried out by adding NaH to a solution of dimethyl methylmalonate in DMSO
followed by the addition of the lactam 34 (where LG is preferably iodide or as
defined in method 3) pre-dissolved in DMSO.
Compounds 39 and 37 can be converted to the free amino acids bearing a
hydroxyl group by the methods described above.
The following compounds could be prepared in this manner:
(3S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(3S)-3-Aminomethyl-9-fluoro-5-methyl-nonanoic acid,;
(3S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid; and
(3S)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid.



WD 2004/ 054566 PCT/ | B2003/ 005712 -43- Method 4 OtB r

( O~ R2Cp NPh NPh C2R NPh LG ROC )m2 RX®2C 38
wOones40s54634 35 N Ph N Ph N Ph )M OH HO RQ2C BOI/BR20@3005712

1 NPh )mF 40 A conpound of structure 40 could be

prepared from conpound of structure 39 through

treatnment with diethylam nogdtphur trifluoride in a

3@ %(engg 5 such as nethylene chloride at a tenperature

-78C and room tenperature. O her nethods for

the fluorination of alcohols are knpown _and coul d be

utilized as exenplified in WIKki onLvlgem Rev.

1992; 92: 505-519. Conmpounds of s t 0 can be

converted to the requisite y-am\no id 44" descri bed

in nmethod 3 abavgl, RO A co structure 39

coul d be prgpared—fromZonp structure 38

through tregtnent with osm tetroxi de and sodi um

periodate in a WO 2004/ 054%66mPCT/ | B2003/ 005712 - 44

OR,

41

HOR._H

C-C bond formation

-

Qm

LG R,

42 43

A compound of structure 4l could be prepared from compound of
structure 39 through treatment with a suitable alkyl iodide (or alkyl sulphonate),
such as methyl iodide and alike, and a base such as n-butyl lithium or sodium
hydride and alike, in a solvent such as DMSO or THF and alike. Preferably the
reaction is carried out by adding NaH to a solution of the alcohol in DMSO
followed by the addition of the alkyl iodide and heating of the reaction mixture at
a temperature between room temperature and reflux. The conversion of
compounds of structure 41 to the y-amino acids has been described above.

Alternatively, compounds of structure4l could be derived from
compounds of structure 42 (where LG = iodide, bromide or an sulphonic acid
ester, as exampled in method 3) by treatment of an appropriate alkoxy anion in a
solvent such as DMSO or THF and alike. A compound of structure 42 would also
serve as a substrate for carbon-carbon bond forming procedures as outlined in
method 3.

Compounds which could be prepared in this manner include:
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sol vent such as THE and water and reduction 'of the
resultant internediate with sodium borohydride in a

waeinemMsecuch as et hanol . Conmpounds of st ruct UPEBTER803/005712

and 34 could be prepared from conpound of structure
33 according to the principles described in nmethod 3.
5 An alternative procedure-#or the synthesis of

al coh 0 h
conpo g#c? %g'f‘(m]tj?nﬁ% P 531??; %g%roﬁ I%eth&eﬁeﬁﬁ@o ro y dr i de,
such @%)spghummaﬁmohy@tm@ 3-methybabptamiic stidh as

of uran or I ke to give a  conpound

t et rahydr

of st d@r%A@ueqanetbﬁle7ﬁh9&/15ﬂa?ﬁhashhmawﬁ ¥icoul d be

ach| \Y; i (5 ion of a
oo Dot oLs IS pikBol e R, 00 Ol o

3 6 co ujB&) 3}Anpnﬁpahybl7 ffruoroneaingroufirchetfyl-deptastioreid35

O oy e o oDtk L Rt hg, T
t enper, %)uj %nﬁﬁ&nétﬁgli y)fnetl?ﬁef Fj ?@J’[ﬂﬂﬁ(ﬁ‘s Iﬁ&ﬁﬁ(tyb—ﬁ 1’\fo1c ac1d

carrled out using Sodium” chloride in aqueous
r ef | ux3S)A3-Aanpometiybé- hs(dmgtijmeths’éh@@ml@ agl; pr epar ed

fromc nd of st ct e h tre nt wwth a
sui taﬂ?gjﬁétnﬂi}?mi M1 é‘lnl?q@’?i‘g{‘a@rmc %B&gﬁ as

di met hys) mrﬁﬁbﬂgﬂhQﬂéfeﬁicﬁ@dS—ﬁkt Ehahbicsedi; um hydri de
in a sol vent such as DMSO or THE and alike, Preferably

the rd3®x Mnmmgmetbakﬁﬂ@@hﬂtﬁ pmpowhemomﬂlq o a

by 1 nd S aREEEY oL AR A5 e i Ada ] oned

pr ef er@¥)-y-Amidbsiethgl- 66(3—ﬂud>ﬁf bthegy)r meetyhhex Bpic acid; and

pre-di ssolved in DMSO 20 Conpounds 39 and 37 can be
conver@ay3 %T“PH@GWE@IB‘?WM"£$ éstnﬁlé%iff’l IEPEY) g 69“8%‘3/4‘3“1

group by the nethods descri bed above. The foll ow ng

conmpounds coul d be prepared in this nmanner:

(3S) - 3- Am nonet hyl - 6-f | uor o- 5- et hyl - hexanoi ¢ aci d;

(3S) - 3- Am nonet hyl - 6-f | uor o- 5- et hyl - hexanoi ¢ acid; 25

(3S) - 3- Am nonet hyl - 7-f | uor o- 5- net hyl - hept anoi ¢ aci d;

(3S) - 3- Am nonet hyl - 8-f | uor o- 5- met hyl - oct anoi ¢ aci d;

(3S) - 3- Am nonet hyl - 9-f | uor o- 5- et hyl - nonanoi ¢ aci d;

(3S) - 3- Am nonet hyl - 7- hydr oxy- 5- net hyl - hept anoi ¢ aci d;

and (3S)-3- Am nonet hyl - 6- hydr oxy- 5- net hyl - hexanoi ¢

aci d. WD 2004/ 054566 PCT/|B2003/ 005712 -45-
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Method 5 NPh NaH R 39 ()mOR2 41 "OR" OON Ph
N Ph CC bond formation mLG R2 42 43 A conpound of

W@ eos4ss€ 41 coul d be prepared from conpound PET/IB2003/005712

structure 39 through treatnment with a suitable alkyl
i odide (or al kyl sul phonate), 5 such as nethyl iodide

and ali ke, and a base such é‘g'n-butyl [ithium or
spdidde hydride and alike, in a solvent such as DVSO
T‘#%%Land alike. Preferably the reaction is carried

out by adding NaH to a solution of the al cohol in DVSO
f by the addition of the al kyl iodide and
hgggﬁgﬁ}gﬂ%éf t he redbl'icoR A" tRpfe at Ry
b@i-Geeni bamid enperature and—Tef | ux. The corjver si on of
10 conpounds of structure 41 to the y-am no acids has
been descri bed above. Alternatively, conpo#hds of
structure 41 could be dé&rived ffom conmpounds of
strigcture 42 (where |od d brom de or} an

sulpho | 9-Respe exa ea in method 3) by

t Feat ment [ of an appro%e al &e's nt
such as O or THE add almnken” A corrpound of Jstructure
42 woul d al so 15 serve—as a substrate for

car bon- c#r bon bond forming procedures as odtlined in
nmet hod 3| Conpounds whi ch could be prepared in this
manner include: WD 2004/ 054566 PCT/1B2003/ 005712

(0] (0]
R R R.
2 2 2
SO AR
COZR CO,R COZR
47 48 49
R l
2 R R
2
HZN/\(Y\/ N /\(\(\/ LG /\(\(\/ 2
K3 B 3 —-————s
CO,R COZR COZR
52 51 50

COH
53

Compounds of structure 53 could be prepared from a compound of
structure 45 as shown above and by the general procedures described in
Hoekstra et. al., Organic Process Research and Development, 1997;1:26-38.

Compounds of structure 45 can be prepared from compounds of
structure 44 by treatment with a solution of chromium trioxide in water/sulfuric
acid. Alternative methods of cleaving the olefin in 44 could be utilized as detailed
in Hudlicky, Oxidations in Organic Chemistry, ACS Monograph 186, ACS
1990:77.
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-46 (3S)-3- Am nonet hyl - 7- hydr oxy- 5- met hyl - hept anoi c
acid; (3S)-3-Am nonet hyl - 7- met hoxy- 5- et hyl - hept anoi ¢

W@eiod/ 054568 S) - 3- Ani nonet hyl - 7- et hoxy- 5- net hyl - hEQL/EB2003:005712

acid; (3S)-3-Am nonet hyl -5-net hyl - 7- pr opoxy- hept anoi ¢
acid; 5
(3S) - 3- Ami nonet hyl - 7- f | uor oft®t hoxy- 5- et hyl - hept anoi c
aci d;

, 4
(39 SORRORBIRORITCT 4 FYhige Boct Y bt BT REBRERY
Qlkgl @gdlgalkyl) cou d be prepared from (\;;S) —citronellyl bromide by carbon-

Am honet y -5-net hyl - 7- 3-trifluoro- propox¥
)calfmepbambfcufnmmg gkactions known in the art and as described in method 3. The

Ss% 1t loﬂrﬁfﬁgﬁ%ﬂ%l in 28{%% %}dg et n 1thha§ %}n}gzlméo CI gld also
10 ubetiib-pBovide BaBSURMb oBstRicheY Y4 5v'Hé"RﬂI R alhﬁéy&ﬁ(yhénmleﬂqers

3S 3- mnorret hyl - 5- et hyl - 6- propox%/ hexanoi ¢ aci d
apropriaio rehshijutions thaef preackesdngsionEemyila HoxAkenatively

?%js%trgn%ml St ilged 9 978 comppRR o e 49 Oy et

iof (S%iﬂ%)%amﬁl Wltﬁ ? base suc;]h Ias sodium hydride, and treatment of the
nonet - 5- net -6(333tr|fl oro pr.opox

)rﬁﬂh‘l‘%ﬁn@k%’ﬂﬁ% .vath %am@ayl@is@él@é Todrvle iR 20934 6 17812111 another

T
dinAi@dXto methahesd@ficRacid PES)7-dBnetbyl-dct-6-€dyX eRRr)HCould be
'récSuQ(—:ega vgithHgn I:\)azppropriate metal borohydride or with an aluminum hydride
species, such as LAH, to provide (R)-2,6-dimethyl-oct-2-ene.
To one skilled in the art it will be appreciated that rational choice of either
R- or S-citronellol or R- or S-citronellyl bromide would give rise to the requisite
isomer at C5 of the final amino acid.
Compounds which could be prepared in this. manner include:
(3S,5S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-fluoromethoxy-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid,;
(3S,5S)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-heptanoic
acid;
(3S,5S)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(3-fluoro-phenoxy)-5-methyl-heptanoic acid;



10

15

20

25

30

CO2R CO2R CO2R 47 48 49 1 R RR R2 HZN N LG 3 CO2R
CO2R CO2R 52 51 50 1 R2 H2N CO2H 53 Conpounds of

W@ Re0wos436€ 53 coul d be prepared from a conmpouneCDiB2003/005712

structure 45 as shown above and by the general _
procedures described in 5 Hoekstra et. al., Oganic
Process Research and Devel offfent, 1997;1: 26- 38.

Conpo an b repared from .
compodndsSop S G B0 BReBrE R e Hptanoic aci
sol ut i(6&,58}-3thnﬁmmﬁth}thL(@lnh&ﬁoi}ﬂpM@bﬁf')(—%&Wl&ﬁtaﬁ&b deid;
Al ter i.ye met hods of cl|eaving the olefin in 44 could
be ut R?$éé&3a%ma’élfréﬁthYé-8—(3r methoay rehepox Ox3-theth ybheptampic
@c@@ani ¢ Chem stry, ACS Mnograph 186, ACS 10 1990: 77.
WO 2004/ 054566 PCT/ | B2003/ 005712 - 48 Conpounds of

st r uct(@$.6S}a-AminonmettRP-7=2atnkthoxy btencheds-alekil-heptanoic

C %I_ oal kyl, al kyl-cycloal kyl) could be prepared from
(%%fcitronellyl brom de by carbon- carbon bond form ng

react i(B)Sl,SSﬁBQAﬁﬁiﬂoﬁwﬁH‘j@-S%&hﬁnﬂ(@gifﬂ%?&?éast?@g]l)ﬂeﬂo t hod

3. The substitution’of the halide In trorel |yl
thepianeie agidi h al koxy ani ons could also 5 be used to

Phenots> eserantpabi o Seblisehe Buieot it oo
asptassiobeidng to Formula 1). Alternatively
(S)-citronellol could be utilized to afford conpounds
of st r(%’ﬁz?ék’%‘Mwnﬁyl%}w&étm@hﬂﬂ-@-tr{ﬂyprmwthyiﬂﬁiehoi&y)w th
Achrassic s4gh as sodium hydride, and treatnent of the
(3S,SS)—3-Aminomethy1—5—methy1—7-(4-nitro-phenoxy)—heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7 ~(3-nitro-phenoxy)-heptanoic acid;
(3S,5S)-3—Amiﬁomethyl—S-methle-(2-nitro-phenoxy)—heptanoic acid;
(3S,5R)—3—Aminomethyl—7—cyclopropyl—5-methyl—heptanoic acid,
(3S,5R)-3-Aminomethy1-7-cyclobutyl—S-methyl—heptanoic acid;
(3S,5R)-3-Aminomethyl-7—cyclopentyl—S-methyl-heptanoic acid,;
(3S,5R)—3-Aminomethyl-7-cyclohexyl-5—methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid:;
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid;
(3S,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
(3S,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(3S,5R)-3—Aminomethyl—8,8,8-tn'fluoro-S-methyl—octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
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15

resul tant al koxide with an appropriate alkyl halide to
afford ethers. In another 10 nethod (S)-citronellyl

whe@aiossed or an appropri ate sul phoni ¢ ester surtI/ERN03/005712

but not |imted to, methanesul fonic acid
(S)-3,7-dinethyl -oct-6-enyl ester) could be reduced
with an appropriate nmetal boohydride or with an

al umn ide i ch_,as rqvi de .
(R 2. R oA PR R i el Fh O s
it wi | BSIHR)BpareeiradtR-T-(Gthibat-prengl)-cheihsBheftariié haa;
15 R gor S-citronellol or R or S-citronell Xl brom de
woul d é§\ﬁéUﬁ-éan@%n%th@-?-é%qablgi%@wnw@rﬁw@ﬁthai- epantic agid;
final 150 A &1 oung. LGl 4 r I Ds.
final @gisRg. R&hfnort@HPON U cdkG BreA--REnALRBREH doll;
( 3,S’d53533M'Aﬂﬁmmhylﬂ‘@mﬂwyyfphBﬁﬂ}’rﬂmdtbjdt}mptﬂnoic acid;
acl a; . . .
(38, 5SS PRA-HptRARsYIs - HemoxrphepfbRyarbyentmeic acid;
aci d; (29 5R)-3-Ami - -5- - ic acid;
(38, 55?- SR ke inomethyl.7-(4: fluore.phenyl)-Smethyl-heptanoic acid;
aci d; 3S,5R)—3—Aminomethyl—7—(3—ﬂuoro—phenyl)—S—methyl—heptanoic acid;
(35, 530" ROHRS Hthy1 7 LRl ra 3 AEh e R Gnd
(3S, 5_S(gjssM-Aﬁﬁmxﬁe&hyﬂs,ﬁd)-uﬁﬁanﬁtdiﬂéaanércr@myl - hept ano
ic acid;

(3S, 5S) - 3- Ami nonet hyl - 7- ( 2-f | uor o- et hoxy) - 5- net hyl - hep
teRaiog 7aci d; (3

S, 55) - 3- Ami nonet hyl -5-met hyl - 7-(3, 3, 3-trifl uoro-propox
y) - heptanoic 25 acid;

(38,58)-3-Aninonethy|-7-bznzy|oxy-5-nethyl-heptaBoic

aci d; 0

(3S, 5S) - 3- Ani/phonet hyl - 5- hal phenoxy
aci d; R
(3S, 59) - 3-
pt anoi ¢ acith > R :
(38,58)-3-An1honethy|-7-(3-ch|oro-pheﬁ%xy)-S-netbyprhe
pt anoi ¢ aci d; I
(38,55)-3-Ani§@nethyl-7-(2-ch|oro-phenoxy)-ssgmthyl-he
pt anoi ¢ aci d;

(3S,5S) - 3- Am nonet hyl - 7- (4-f | uor o- phenoxy) - 5{net hyl - he
pt anoi ¢ aci d;
(38,58)-3-Aninonethyl-?-(B-fIuoro-phenoxy)-s-nebhyl-he
ptanoi ¢ acid; WO 2004/ 54566 PCT/ |1 B2003/ 005712 //-49
(3S,5S)-3-Am nonet h -(2-fluoro-phenoxy) - 5-
pt anoi ¢ aci d;

2
Nret hyl - 7- ( 45chl or o- pheno - 5 aet Ayl - he

(3S,5S)-3-Am - /- (4- nethoxy- phe

eptanoi c acRg; ( S,58)-3-An1nonethyR27-( metzhoxy
- phenoxy) - 5-net hyl - heptanoic acid; 5 Oi-Pr
(3S, 5S) - 3- Ami nonet kgl - 7- (2- met hoxy 57

- phenoxy) - 5- et hyl - hept anoi c

A compound of structure 58 can be prepared from a compound of
structure 57 by treatment with borontrifluoride diethyletherate and triethylsilane in

a solvent such as CH,Cly. Alternatively the method described in Meyers, J. Org.

Chem., 1993;58:36-42, could be utilized thus treating a compound of structure 57
with sodium cyanoborohydride in a solvent such as THF/methanol with 3% HCl

in methanol.
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acid; (3
S, SS) - 3- Am nonet hyl -5-net hyl -7-(4-trifl uoronet hyl - phen

W@004A545ept anoi ¢ acid; (3 PCT/IB2003/005712

S, SS) - 3- Ami nonet hyl - 5-met hyl - 7- (3-tri fl uoronet hyl - phen
oxy)- 10 heptanoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 5- met8y - 7- (2-tri f | uor onet hyl - ph

enoxy)z hept anoi cid; .

CIQ LS SRERE. & APt 5T 69 be @i S e SRR of
tsanotuge $E by ireatment with dimethylamine in a solvent such as DMF and alike
(3S,5S) - 3- Am nonet hyl - 5- net hyl - 7- (3- ni tr o- phenoxy) - hep
ta5pyrmede ithe progesiure of Koot, Tetrdhedron Lett., 1992;33:7969-7972.

(3S, 59 - Fd¥HAEE bitdcrote 86 Wi ¥ (Reflidd HREN QNP of
tanoi c acl d; P _
(sBSctGF) 38 bAtraaan®Eithyfl a Buitahld eRnRPY lhaBddres hyddide Bram@ies or

aci d, . . . :

&@E{f@%} unde sfandwd: trapsmotallgtionoennditians wigh FRHLI e teeatment of
CECTS ey qpmometalic eogent it il compet pel e by et
dignigkd to, copper bromide or copper iodide. The resultant organo-cuprate is added

(S TPl 2o RGP . chons R 050 ls P (28 Dbcaion of
(tﬁ@alﬁfﬁ)l 18t ANSAPIRE bberd -GN hOPHPRM-aRk BT hrof&tud8f Root,
aci d;
(Tegabrjron Lo, hoeedhy969871 ¥ cixemplifies thismeethgd.- oct anoi ¢
aci d; . . .. . . . .
(35S, 5> AR AR Bl hegprieipedsbagrtignal sheighof cither
dti 6t; S-primary halides 55 would give rise to the requisite isomer at C5 of the
(3S, 5R) - 3- Am nonet hyl - 8- cycl ohexyl - 5- et hyl - oct anoi ¢
dBfaminozgidsR) - 3- Ani nonet hyl - 5- net hyl - hept anoi ¢ aci d;
25 (3% S ' - - (R I [.d;
(35, rCtipogins MR e predlFid W iR Rel et
( 3S, 5K¥S 35S AR Arnine hiemyls-mahhy}{-ha@gaimbm; aci d; ;

3S, 5R) - 3- Am horret hyl - 5- net hyl - undecanoi ¢ aci d;
538, Sg}s’gsﬁﬁj‘!%ﬂ? ylé:@éhcaqy}r{@e(ﬁwc agdanoi ¢ aci d; 30
(35, S%bs 35 AfBHRMy1-S-rbptR dieRalBt Bl hept anol ¢
(3S, SKFS, ISP Aroimetiestlyl-8-isdpuapaxyShormidiy heidgct anoi ¢ aci d;
(35, S5 35 00MEE 011 88 Sl Htgn s et ! - oetano
(3S, SiRs 3831 xRiBhRiHy-5-REMMS hdx RREOKbi AERE anoi ¢
aci d; WO 2004/ 054566 "PCT/ | B2003/ 005712 -50
(3S, 5F@S73S%A@mmwl-7=(@ﬂwm—gmoxyjmym9ie seidet hyl - hep
tanoi ?3§§Sﬂ3-Aminomethyl-5—(3,3,3-triﬂuoro—propoxy)-hexanoic acid;

(3S,5S)-3-Aminomethyl-5-phenoxy-hexanoic acid;

(3S,5S)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-(3-methoxy-phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-(2-methox y-phenoxy)-hexanoic acid;
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(3S, 5R) - 3- Ami nonet hyl - 7- (3-chl or o- phenyl ) - 5- net hyl - hep
tanoi ¢ aci d;

W@ 3B4856@3- Am nonet hyl - 7- (2- chl or o- phenyl ) - 5- neCTIIB20688)95712

tanoi c aci d;
(3S, 5R) - 3- Ami nonet hyl - 7- (4- met hoxy- phenyl ) - 5- et hyl - he
ptanoi c acid; 5 -52-

(3 oitss Ispal ALY S- (FliS R PRI it "Y' - e
(3S, 5RPS Ispgiamehiryl-3-6AinspherckyRhembic Ridret hyl - he
?ggngl S35kg%%%mylﬁr(@aﬁ&wmmhéwwnpmcm hyl - hep
(5858 3553 Aminomeltyl-3- ety 6;roposy bexAmpiciacithy 1 hep
t anoi ¢3265p3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;

(B s £ b RIS S LY e
Vethod O he ot IR RO st RRa e B4

O O KBP.AB)-RAMinOmethyl-658-fBibroiethoryeiHnbtinf-hsk dnois 46id
Creat Pk e DS PEIy PR B C B BHyp TR harpmoic

tatidet hyl silane in 15 a solvent such as CH2C12.
Al'ternatively the nethod described in Myers, J. Og.
Chem (3%:5933-gnizgmathyl-§ gugthiylifepleniok j-hexhnohuaid;r eat i ng

St L Le CH BT T ———
Wi t h 838,58)-3- AminoBiethgn64(3-cH¥ora2 BRAIR5 Eethyl-hexanoic acid;
PCT/ | %gggé)’)/— -%%%gme{hgﬂ6-(2-chloro—phenoxy)—5-methyl—hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(4-ﬂuoro—phenoxy)-5-methyl—hexanoic acid;
(3S,5S)—3-Aminomethy1-6—(3-ﬂuoro-phenoxy)-S-methyl—hexanoic acid;
(3S,58)-3-Aminomethyl-6-(2-fluoro-phenoxy)-S-methyl-hexanoic acid;
(3S,58)—3-Aminomethyl-6-(4-methoxy-phenoxy)—S-methyl-hexanoic acid;
(SS,58)-3-Aminomethyl—6-(3-methoxy—phenoxy)—S-methyl-hexanoic acid;
(SS,SS)—3-Amjnomethyl-6-(Z—methoxy—phenoxy)—S—methyl—hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)-hexanoic
acid; ‘
(3S,5S)-3-Aminomethyl-5-methyl 6-(3-trifluoromethyl-phenoxy)-hexanoic
acid;
(38,5S)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic
acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(4-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
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A compound of structure 57 can be prepared froma
conpound of structure 56 by treatnent with

walremeossb@ni ne in a sol vent such as DMF and al P&EIB2003/005712

according to the procedure of Koot, Tetrahedron Lett.,
1992; 33: 7969- 7972. A conpound of structure 56 can be
prepared froma conmpound of-535 structure 54 by

treat tenQf sui tahbl.e primar al i de 55 (i.odi.de,

br oni 5@,g’%‘3‘3'%HF%W%E?I‘%E%%‘%&%E@%@#& t4f ati on
condi t@83R)VI-Abitiditéthylad thethiyRab ic 9éid; t he resul tant
organonetal lic reagent with suitable copper salt, such

as butCAsk)-3rAmirnarethy;S-msitectereiniadd; or copper

i odi de. A RS of cuprate s added to

| act aﬁ?’%@g 3K'oﬁoijhﬂt J““é?&éﬂf’i ﬁ%ﬁ%} é&%a%ﬁ anc“% 1992;

57: 10598 bBR6-B- Antindrhethyir B pethdl-dedaneic atf;t he chiral
in,a.solvent such as THE and alike. The

|
p?gf:22@gé"’)%ﬁ-&s&qmét@fﬁfaﬁ@d}-aﬂde@émm acidpop;
33: 795(985%%—%&1:{%%@1@%m%mgﬁg§§%9§<ﬂ% adig; ONe skill ed

inthe art it w e” appr eci t rational choice
of ei t(B85R)R-Avrin@agihylrg T dirhethyldesansic avddyl d gi ve ri se
to th i,site isomer.at. C5 aof the final amno

aci d. ?i%%%ﬁ#ﬁ%wﬁéﬁéwaﬁb@cmw din this
manner3s BRY Bd&minomethyl-5,10-dimethyl-undecanoic acid;

(3S, 5S) - 3- Ami nonet hyl - 5- met hoxy- hexanoi ¢ acl d;

( 3S, 53PS 3S A AwirentejhylS.tedinsdyyl hepanoic acilci d;

3S, 5 ' | 5 - i i d;
(35, oSSR ABIRH IS BIRRE I AR P8 aci a: 20
( 3S, 5338 IS PG Aaiiteyl 5-dyeloprdpyl-axymbRXRNBI ¢ aci d;
(3S, 5S) - 3- Ani nonet hyl - 5-f| uor onet hoxy- hexanoi ¢ aci d,
(3S, sé;’Sé-S)xﬁf Yl §-flunre{Saethylhdrergiy apidk anoi ¢

aci d; (35.5S)-3-Ami . s E o

(3S, Sé -3- ?A?ﬁé}%ur?gtnﬁayt/}fy-l gle?r%sén?tp?’]f lIleﬂi’ct)arnc())}Cparccl)ﬁ%ioxy) - hexa
noi ¢ d8%.4R)-3(AMjfB)etiBylAnilnaoet-hyihyboghenoxydhexanoi c
aci d; . . .

(3S, 5é?gé.skﬁﬁ%mmylﬁﬂemltfmoa?—ézraﬁawmwmi c
aci d; (35,5R)-3-Aminomethyl-8,8,8-tri -5- - ic acid:

(35, 5823 hnr nomometyl:8.8 & tiflyoro-S-methyl octangig acid: .

aci d; (35,55)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;

ggisa;5%%S_,§SM&I&%&%ﬁly—lg:(gt-zc_h‘l:o%-%kgﬁﬁ)hg—rl]a(q)e)% y)lihré%r?o?g Lc%d;
( gisa;5@s,sSﬁmmmhiaﬂiyﬂéz(@.Achfdr&%aiy@ﬁg.@ﬁewlzﬂaﬁmpA&d;
( 3S, 5$}S.35 pai/noinerteilyl-§-@3hidraphenyphemuetyyl-Heraanoadid;
(35, 5§ IR HBIRETI P E- as P R RSB o bsoRgie acid
aci d; (3S,5S)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,59) - 3-Am nonet hyl - 5- (4- met hoxy- phenoxy) - hexanoi c
aci d: (3S,55)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid;
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W@ 3B45S563- Am nonet hyl

(3S, 5S) - 3- Ami nonet hyl - 5- ( 3- net hoxy- phenoxy) - hexanoi c
aci d;

- 5- ( 2- met hoxy- phenoxy) - hEXEIB20E3/005712
aci d; WD 2004/ 054566 PCT/|B2003/ 005712 -52 (3S,

5S) - 3- Ami nonet hyl - 5- (4- ni tr o- phenoxy) - hexanoi ¢ aci d;
(3S, 5S) - 3- Ani nonet hyl - 5- ( 3- 194t r 0- phenoxy) - hexanoi ¢

aci d; . .
(35, 597 ° 3 At ARSIV (st r s Phees %) hdsheRisneic acid;
aci d; (3S,5R)- 3-Ammomethy1 7-(4-fluoro- phenyl) S—meth?f]l heptanoic acid;

(3S, 58% % Am nonet hyl - 5- met hyl - 6- pr opoxy- hexanoi c
aci d: BS,5R)-3-Aminomethyl-7- (3-ﬂuoro—phenyl) 5-meéthyl-heptanoic acid;

(38 5%3 SRAEL AR Bt y1 67 (SRS BN 1P 5 TR DB S,

(38 5$)3S,53}\ﬁ1Ammehfeﬂ1}4-6-meuh§/Htht6Xfmoﬁrm hyl - hexanoi ¢
aci d;

(3S, 5§§S’§RA§1 Aooriyle-methslk-ertet-praig 28diret hyl - hexano

C aci 43s,5R 3-Armnometh 1-5-meth -8-
(3S, SS&H ,)Am nomet hyl 316 m% 1}’} ﬁ%r}oeg? C(%%/CB 5- nmet hyl - hex

anoi ¢ W, 58)(3}AS;150methyl 5-methyl oct-6-enoic acid;

exar %%)@M‘ingﬁ%tﬂw 5-me gyl%CEGtegllofcla&dr 0- pr opoxy) -

hexan

( 3S 5$Z) B8 RtiRvhefy Bty SroREaRYY adigxanoi ¢
(3s 5é}3) éisﬁéﬁ)r?oﬁgunyme@yl(im&mmnfﬁmmwd,s net hyl - he

Xanoi

(3S, 5%?5;‘? Asnllz nor‘?‘eﬁuﬁyﬁnegjy{ é n&%ﬁl\grr}?np%félhodg(ﬁﬁld’s nmet hyl - he

E(ggogc(zﬁ(ﬂgﬁm -3- An{llrr]mllnethyl g—meﬁ}llyl—non 7hen01c a<51d5 vl

, none - O- C oro enox 11 5] e
Xanoi g%)iéﬁinf{)l%Anunomethyf 5-methyl- decp7 -enoic gmd and y

(3S, 5%). Mﬁ)n? '}Eﬁlﬁ&lne@lyf-g Ilflétﬁ'ﬁrlﬂldgg]e%gx%)amd' met hyl - he

xanoi ¢ aci d;
(3S,59)-3- Anlnonethyl-6-(3-fluoro-phenoxy)-5-nethy|-he

>

RbEg aci d;
g&%‘%s?'- 3- Am nonet hyl - 6- ( 2- f | uor o- phenoxy) - 5- net hyl - he
xanoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 6- (4- met hoxy- phenoxy)05 met hyl - h
exanoi ¢ ag d; 0
(3S,59) - 3-

'n nmet hyl - 6- ( 3-

exanoi c NH
(3S,59)- nongt hyl - 6- (2\net/hoxy- p - et hyl - h
exanoi ¢ (356S)\3- A nonethyl -

6-(4 /f 1 uoronet hyl - phfénoxy) - hexanoi acid; (3S,5
S) - 35 Ami nonet hyl - 5- met{dywh 6- (3 m

Muor onet hyl - phenoXy) ghexanoi ¢ acrd0 _25

(3S, 55)0B- Ani nonet hyl - 5- net hyl
6-(2-trifluoromethyl -phep Q)(%)l hexanoi c ac R)m
(3S, 5S) - 3- Ani nonet hyl - 5- het

6- (4-ni t r3® phenoxy) - hexanogg aci d; 60

A compound of structure 60 can be prepared from a compound of
structure 59 through treatment with an appropriately substituted phenol (including
phenol itself) under conditions described by Mitsunobu, Synthesis, 1981:1.

A compound of structure 59 could be prepared from compound of
structure 39 by treatment with sodium or lithium metal and alike in ammonia.

Preferably, the reaction is carried out with sodium metal in ammonia.
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(3S, 55) - 3- Ami nonet hyl - 5- net hyl
6- (3-ni tro- phenoxy) - hexanoi ¢ aci d;

W@ 3B48S56@3- Ami nonet hyl - 5- et hyl PCT/IB2003/005712

6- (2- ni tro- phenoxy) - hexanoi ¢ acid; 30
(38,58)-3-An1nonethyl-6-benz%loxy-5-nethy|-hexanoic
aci d;

éSS d5 F?h dlf%m ﬁ’;%%i&ﬁé( of com1¥ n%rg’()o\%/uld pive rltsQ ¥o th %g?e%l a%nno

(ei&ﬁl, &ithe Spphoachorihjiitblybis @ EledBu prbresrcl®idith chHEY BB AUifized.

aci d
( 3S, 5FYmPRRARhishiepnLdcheqy @H’f’é‘?fbmtms-l@nﬁéltmyludhexanm C

55 -3 ket nnapR s e B RN Fidkanoi ¢
aci d; (3$BSfﬁﬂhoﬁlemyi—ﬁiqmwd)apﬁemtyW1métﬁﬂt}aipwn@1ca&id3|:

(33 STty & HErnphenonaonehddiegiangic acic
(3S, 5%&8?3%&1@%&?}/'7 (3 Cﬁﬁfrﬁ%}ie_: ungf"@%&hﬁcﬂ gtaa\mc acid;

(3S,5 Am nonet 5- nmet ecanoic a
(3S, 5RpSB3 Annngmeﬁﬂyw-(5—ﬂwtmphemw)eﬁm;d-mpuadolc acid,;

(35, 5 S53 ARORERAY 1@ bt ey - Serdhoreraons boido

3S, 5
32 S AR g

( 3S, 58PS B3-Ampinemethyl V(4 Imth@}'trlvhenexﬁyd Hhﬁp’l -hemhmiaadid;

e S N TRER S T Dt R e
15 ( 3938, $B-§mﬁd@rﬂbﬂ[§ﬁ-f7hw—m8ﬂ16kjd PhenScyyBLA¥hy BRI eid;

acid
( 35, 51SR3-Aminemethilyp-mthyl o tdotrBlupsarpsthyl phearr) denienoic
(aglg 5S) - 3- Ami nonet hyl -7, 7, 7-trifl uoro-5-nmet hyl - hept ano
ic acid;

( 3S, 5538)(33 -Amiinomethlil:5 -nfe Byl 8- (3-irfflus gt Byl Bt hoily) Q@ p@RAGI
ci
»5S) - 3- Am nonet hyl - 5- net hyl - 6- phenyl - hexanoi ¢ aci d;
3S5)-3-A thyl-5-methy, _
(g& 555 Amimomethy L b ety 7o iflworqmettiylphenoxy) heptapoie
a c acid;

gﬁg; S%@%ﬁ%ﬁ&ﬁ&h?y g-metlgy% 7- l—r%’[rg- Qr?gx%lg )hegtarrlr(gg QCId hex

(3S, 5@33)33 AR RORBR VS ity -7 BLAKS-pRBRIN hepanGt B¥bis hex
?gg‘ gs’?sc)lé -Aminemethly-netiyd-Ta@t i rrypheiey)-hyptsroie tdig) - he
xanoi f3@%-ﬂrmnomethyl-@@-chloro-phenoxy)-S-methyl-hexan01c acid;
(3S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)-hexanoic

acid;
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W@ 3B45S563- Am nonet hyl

(3S, 5S) - 3- Ami nonet hyl - 6- ( 3- net hoxy- phenyl ) - 5- et hyl - he
xanoi ¢ acid; 25
- 6- ( 2- met hoxy- phenyl ) - 5- PEL/IB20OINB5712
xanoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 6- (3-f | uor o- phenyl ) - 5- net hyl - hex
anoi ¢ aci d; -56- J-h

- hex
;ﬁgl 2%%%?3 %ﬂmms h@lyIS n@etfl}% ()f but rmePom&Kyl—phenoxyt)qlexano?c
(a8f; SR) - 3- Ani nonet hyl - 5- et hyl - 7- phenyl - hept anoi ¢
aci d;
( 35, 5KPSB3Aminemetnyf-methyl G R-siftiopraetyylyphenerst hekarvip
tapei c acid; 30
(3S,5R) - 3- An1nonethy| 7- (3-chl or o- phenyl ) -5-net hyl - hep
t anoi d33e3-dyminomethyl-5-methyl 6-(4-nitro-phenoxy)-hexanoic acid;

§ 2?0?(?%3(;1)(:? g{n rrllgnrggt yYS-metlgygl 6- @l-ﬁ&g-p%ré&%) )h-eganr(r)?ct z[]c){cll hep
(35, STRaS B3 AThG B 5 rlerk A CTRLARS HRRGEY Inbx RiofEARY | - e

pt anoi ¢ _aci d
( 3S, 5KYSB3-Avinomethiyl5-rTeti@- G?pludmoxyuhpkmr(b)d deidyan@t hyl - he

t anoi / CT/ I B 003 005712 -54
?33, 5&?3)?&%“88%&'%% ‘gck’ f‘?rB )-pwastiylyhesanic s he
pt anoi ¢ aci d;

&2% 5@- 3- Ami nonet hyl - 7- (4-f | uor o- phenyl ) - 5- net hyl - hep
aci d;
(3S, 5R) - 3- Ami nonet hyl - 7- (3-fl uor o- phenyl ) - 5- net hyl - hep

anoi c a bd' .
@@%ﬁ?@—ﬁﬁ%@ﬁw}fl uor o- phenyl ) - 5- net hyl - hep

tanoic acid; 5 _— hvl - heot - 6. i d:
3S, 59) - 3- onet met hy ep enoi c a
538 SRg 3+ mﬂomet hzl 5- et hyjl - - 7-enoi ¢ aci d;|y . GO:E
(3S, 5R) hyl=5-TEt nee—aei g“J\R‘/\COQtBu
(E)-(3S, 58 3- Anlnonethyl 5- nethyl - 6-enoi ¢ acild
(2)-(3S,5 13 Ami noret hyl - 5- mefhy82Aoct - 6- enoi ¢ acfid:62B
10 (2)-(3S, 5S) - 3- ApGinteet hyl - ﬁ Imet hyItE@?HG engl c -
acid;, (E)-(3S,/5S)3-Am nonet hy - yI'- non- 6- enoi
aci d; (Eg Es ; ) ENAT nomet hyl yl -non-7-enoi c
acid; (2)-(3S, 5R) - 3- Am nonet hyl - SFgEtth non- 7- enoi ¢
acid; (2)-(3S, 5R) 3 Am nonet hyl - 5- met hyl - dec- 7- enoi ¢
acid; and 15 _ _
(E)-(3S,5R) - 3- Anlnonethyl 5- net hyl - undec- 7- enoi ¢ aci d.

Met ho %oangun o'%"_étrl}lltlture l& could be prepared from compound of

structure 63 by treatment of 63 with hydrogen at 50 psi in the presence of a
catalyst such as such as Raney nickel in the presence of a base such as triethyl
amine in an organic solvent for example methanol. The resulting product is then
treated with an aqueous acid such as 6N HCI at a temperature between room
temperature and reflux. The resulting mixture could be subjected to jon exchange
chromatography to isolate the product 64.

A compound of structure 63 can be prepared from a compound of
structure 62B by treatment with an appropriate base, such as but not limited too
sodium hydride, n-butyl lithium and alike, and an alkylating reagent such as
t-butylbromoacetate or benzylbromoacetate in a solvent such as DMSO or THF an

alike. Preferably, the reaction is carried out by treating a solution of a compound
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15

Jm(to )mOHOHI \ m=0-4 (RR)m 39 59 60 A
conpound of structure 60 can be prepared froma

W@ oovposHsce of structure 59 through treatnment w PET/EBR003/005712

appropriately substituted phenol (including 20 pheno
itself) under conditions described by M tsunobu,
Synthesis, 1981:1. A conpouid-of structure 59 could be

structur - DY LI eat n .

I ERALEE, o2 B PRI NGl b e oo hGRMIERE anion
Rrigf ebabplbyombdreateeaction is carried out with sodi um
metal in ammoni a. WO 2004/ 054566 PCT/ | B2003/ 005712

- 55 THe Wmroepd iRfgstaichus S48 cawhsopisaaise feml d cgmpeund of
. ! A . - .
uacihs bR ENERHL, SR BTl i AIGEYith ¥ Bqueous
UDPMISICz#t.¢h. temPeanoe betsesh 5@ dukfluhe prepared in this

manner i ncl ude;:
(3S) - 3* AN Rf| stEIcHEe IAA. paphenpsepaisd piremotr comppand of

CESS™S A RESERTI™ M. Eh BREREEn SR B IRel A TR s
rediiydlithoind reagent or an organomagnesium halide in a solvent such as THF or
hyl - 7- (3- chl - ph - 5- hyl - h
%%1%% ng&ﬁeg'ppegg&te c}/f a cop gr (s:aHt, Os1r1c?h gs %Qto ﬁgt) lin51itg<? %o %/oppere P(}d?de,
(&@eﬁﬁ&gﬁd@ﬁﬁ{eﬂiﬁjlgﬂplﬁ&. AP RivBR AR R BE cBEREDut

noi ¢ aci
(tySthe3trggiinaainef thel nifciledinf 4 solventp Behozs pthbr mit drybelbveptraom

i id: . : .
?%ﬁ?fg@‘_i(w%ﬁ%@ﬂ?ﬂmafgﬁ?@ﬂ ‘iPJ)c?’rbd-ephenoxy) -5-net hyl - hepta
noi ¢ akicdinpdlind such as 61 can be prepared according to known literature
(38)-3-An1nonethyl-?-(z-fluoro-phenoxy)-5-netﬁ¥I-hepta
MBPEdaes d; between  the  condensation  of * isobutylaldheyde  and
( - ﬁls: t hyl - 7- (4- met hoxy- phenoxy) - 5- net hyl - hept
arr:f%?l}élg}ém J;E‘E&[%.SS) - 3- Ami nonet hyl - 7- ( 3- net hoxy
- phenoxy) - 5- net hyl - hept anoi ¢ aci d;
aenda %O:Aé“f- étrb%:@tith;*i'o@ 7-(2-met hoxy -
- =5= =hept anoi ¢ aci d,
(3S) - 3- Ami nonet hyl -5-mmet hyl - 7- (4-trifl uoronet hyl - pheno
Xy) - hept anoi ¢
(3S)-3-Am

65
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20

(3S) - 3- Am nonet hyl - 5- net hyl - 7- (4- ni t r o- phenoxy) - hept an

PCT/IB2003/005712

(3S) - 3- Ami nonet hyl - 5- et hyl - 7-(3- ni t r o- phenoxy) - hept an

oi ¢ aci d; f

(3S) - 3- Am nonet hyl - 5- net hyl 58= (2-ni tro-phenoxy) - hept an

oi ¢ acghd: 3 . .

(35 "5y, branhed S-hosiuted GARA Aslags, T2 B bs RyPfd i ve

otepsdwingl the azide 71 through hydrogenation of the azide 71 in tge re?]ence of a
- 6- (2-chl - phenoxy) - 5- net hyl - hexan

gqsogaeag?egj’l Cnoq%t hsyulch 6as( g%cpalﬁltiﬁm? o%ncar c))n and hyd¥olysis of the

(Bt tgeﬂ'aﬁpwﬁﬁ B¥tros Adta bhatol® AR Yomm: TRE BYAr 1648 72

oi ¢ aci d;
(@8fhea-barsoland ubipp i@ ¢@hingechmnpiesraplyy). - 5- et hyl - hexan
oi c ac

(39)- ﬁ%ﬁ?%ﬂ&ﬂéﬁhwb&waﬁ%mm Syseasnentof, ¢ilagieneswch

QdsC708G/itf; FIBr in a solvent such as ethanol at a temperature such as 0°C and
(3S) - 3- Am nonet hyl - 6- (4- net hoxy- phenoxy) - 5- net hyl - hexa
riefcting¢he) resulting bromide with sodium azide in a solvent such as dimethyl

(Rbxie AT QTR v3ndedn THA O QXY adRenoXy) - 5- et hyl - hexa
(3S) - T-abttn8 %ﬁ%hp@eﬂa?edqﬁtt&}g)@_zég?rgg {a)%iﬁé)ioé of Btibodiedich

noic acid;, (3S)-3-Am nonethyl - [ .
625 (6. wiithf any exidat $vgh -3 Hrediory Petiedatan i the prebaiice WD a catalytic

?a%%fﬂ_ng ?ﬁ%@lﬁe&ﬁ% ﬁéﬁﬁgg%é Ji%gag {o}gent _sgcgl as acetonitrile at a temperature
Gelvdeen0°C! 4har wweC ik T&B@ﬁb‘ﬂll(}ﬁ RGP EcorRSdd with potassium

(3S) - 3- Ami nonet hyl - 5- et hy
gattpngteiif megranakfollpived hemrperdte datveen 256C dnd 30°C and then

%?a?ﬁ@%‘t %n%%MS% gaxt—ettgﬂ.élpg sulfqnic acid in a solvent such as THF at
(r8fRix S ANHqResmRtRY sueh ABHEY in water at ambient temperature.

6- (3-ni tro- phenoxy) - hexanoi ¢ aci d;

(39)-A p@np@nﬁtsuyﬁ/ a%6%reathiped prepared by a by reduction of a compound

6- (;2- Ni-é £.0; phenoxy) - hexanoi ¢, aci.d; ... . . Sy
il a8 B R s R G Mgt e e dppide in 2
aBlvent such as ether or THF and reaction of the resulting alcohol with an
(381) - 3- Ami nonet hyl - 6- (4- chl or o- phenoxy) - 5- et hyl - hexan
dcrlating agent sushnastaseldc antsgride isthe pagse@etofsarbase isticht axdtriethyl

%ﬁgg%&sp)%ggﬂé %EI}# I\ﬁ CO2Et COEt 2 CO2Et 02tBu 61 R 62A
Compounds of structure 68 can be prepared by reaction of a compound
such as 67 with hydrogen at approximately 50 psi in the presence of a noble metal
catalyst such as 5% palladium on carbon in a solvent such as ethanol. A
compound of the formula 67 can be prepared by reaction of a compound of
structure 66 with a solution of ethanol saturated with hydrogen bromide gas. A
compound such as 66 can be prepared from a compound such as 65 by treatment
of a compound such as one with a strong base such as lithium diisopropyl amine
in a solvent such as THF at a temperature such as -78°C and reaction of the
resulting anion with a compound such as benzyl bromide or benzyl iodide.
Compounds of the structure 66 (R = H or lower alkyl) can be prepared in optical

form from methods known in the literature (Davies, J. Org. Chem.,
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63 64 A conmpound of structure 64 could be prepared
from conmpound of structure 63 by treatnent of 63 with

whyanogse at 50 psi in the presence of a 15 ceCHIB2803/005712

such as such as Raney nickel in the presence of a base
such as triethyl amne in an organic solvent for

exanpl e net hanol . The result39ng product is then

t Rl ag gkl A50£q%GeHST 2p) afodiarkd 5587,
te%gér tggdre {)gt@we’en rooJrh P)k%npﬁlégﬂt’u?ggggn e‘?’?ggﬁ T‘%fémso’
r Bguilhedmg, m x998,49(20OxA2832; s ulljeetnt,ed Tardhedroax chARg@metry

c r i sol ate_t he product 0

BT AEBO Lhshoyirmamae: Lulrmsiens Sat % dei0y:7652-60.
conmpound of structure 62B by treatnment with an
appropriate base, such as but not limted too sodium
h@g‘icffg‘eéxqmﬂﬁﬁyl lithiumand alike, and an al kyl ati ng
r L 3SSHIMAR of B- RIHINOBERTRIGHLR L Lo@hnoic acid

benzyl bro acetaote qun a sot?l\ggnt éstggﬁocgsn%ﬁlgg or THE an
al i ke. Preferabl_y the reaction is Qarried out by 0

treating a solu n of a conpoun 2004/ 054566
12 NBr57 _of ,stpyct Ur e NBEB in THE with NBn

PCT/ | BZOOS/&OS
sodi um hydr and al kyl ati on the resul tant anion
with t-butyl hponmpaceate. A conpou of structure 6B

can be prepare\ol Mrom a conmpound of structure 62A Fy
0

treatment with sodiumchloride in a sol vent such a
aqueous 5 DMBO at a tenperature bgtween 50C and

reflux. A cgoppund of structure 62A can be prepared
from a| coffpound of structur¢ 61 by reat nent t h JanNBn
a ' Heyl'met al hat'i as an a i

r eage am%riegn or ganomagnesi um-hal i de in a sol vent 78uch
as THE' O ether in the presence of a copper salt,
such as but not limted to copper iodide, 10 copper

byom d j net hyl syl phide.. Alternatively, the reaction
LT o Rty g Sapaght ol theoni eyl e i
a sol veitius befb ﬁgﬁé h§|?® 286,21 Do SV AVWMdIE /T sol}&tion of methyl-

al kyl mageni sum chl ori de.
cbhpoyha-oxacipysolBihecmborydatp ridp eedZarctioradi alg Jt @rgn &,

B E e S R R opfnsBlanance Rbiflomon in
102-dEméthSkhReeant UG00MNL) and refluxed for 19 hours. The reaction was
cooled to room temperature and 200 mL of water was added. The reaction was
quenched with 1M citric acid and concentrated under reduced pressure. The
residue was extracted with dichlorométhane, dried over magnesium sulfate, and

evaporated to dryness to give 17.47 g, 62% of the alcohol 74 as clear oil.
IH NMR (CDCl3) §7.30 (m, 5H), 4.38 (d, 1H, J = 14.7), 4.46 (d, 1H, J = 14.7),
3.56 (m, 2H), 3.36 (m, 1H), 3.10 (m, 1H), 2.52 (m, 2H), 2.26 (m, 1H). MS, m/z
(relative intensity): 207 [M+2H, 66%]. IR (KBr) 3345, 2946, 2866, 1651, 1445,
1025, 737, and 698 cm-L.

1-Benzyl-4-iodomethyl-pyrrolidin-2-one 75
To alcohol lactam 74 (11.18 g, 0.056 mol) in 210 mL toluene was added in
turn, triphenylphosphine (20.0 g, 0.076 mol), imidazole (10.8 g, 0.159 mol), and
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wWQOM0954666 PCT/ 1 B2003/ 005712

RRR O0Br 0 CO2Et 65 66 67 CO2Et CAc R HR H 68
69 O CO2Et C0O2H RHRHN3I RHNH2 70 71 72 WO
-58 Doubly br amcter003/005712
3-substituted GABA anal ogs 72 can be prepared in two
steps fromthe azide 71 through hydr ogenati on of the
azide 71 in the presence of-68- nobl e netal catal yst

%H&lﬂe a8 978, Pl 3gidin /R %ﬁgjﬂg gad dsms(&rn%l Msfog ﬁlfSQEFF the

resulting Tactamwith a str
rsepématanties pouned inpw exhiledr ﬂ7a2k ’Ehecamky Iyelhoxb ecdiduel \aztse\dashed

. on_exc hr.omat o d 71 can be
et s oo 1 aBhe v e TR ToRer Hes Cuppprated
ad R Whkidle RWBE chridnft %HBn%chQ Asifl PAN!1 &Etoﬂe/hexane to
tenperature such as 0C and reacting e resulting

ki oe? 62 eyi6% of e ibdolactil g5 9 yallewlovehir I\HWIRTICH}C%) 5 7.25 (m,
di met hyl sul foxide at a tenperature between 10

81D, 4.30 (dald ohe 126).c8406 G IHV épﬂléEG) Bl38t(h1@ HI €S 7b3}/and 2.2),

f ac und su as oXi

bt P b o ST e U hel 7 dseAceor 9@<dd T 7=53

[ f umdtr
SBHTLEL 2o RAD D, 2 O JoRhR o8, NS (ilatve
G@easity) 12D Md-Br, O4tuiedt7 B¥+2He64% 5 URt 302, €OtHAI68E, 1438,
W th potassiu carbonate in nethanol followed at a
tlefpetngd il enbet ween 25C and 70C and then 15 treat nent
with an acid such as p-toluene sulfonic acid in a
sol vent such as THE at reflux or an aqueous acid such

dsBeiayldr(2vmaethyl-pentybipyenelidinPpeneir e.

To a suspension of magnesium turnings (0.50 g, 0.021 mol) in 15 mL of
dry THF under nitrogen, was added an iodine crystal and 2-bromopentane (2.88 g,
0.019 mol). After an exothermic reaction which was periodically cooled in an ice
bath, the reaction was stirred at room temperature for 2 hours. Eight milliliters of

LipCuCly (made from 84 mg LiCl and 134 mg CuCly in 10 mL of dry THF) was

added at 0°C followed by dropwise addition of 1-Benzyl-4-iodomethyl-
pyrolidine-2-one 75 in 15 mL dry THF, and the resulting suspension was let stir at
0°C for 3 hours. Stirring was continued at room temperature for 1 hour before
quenching with a saturated solution of ammonium chloride. Water was added to
dissolve the precipitate formed, and the solution was then extracted with ether and
dried over magnesium sulfate. The solvent was evaporated under vacuum and the .

residue chromatographed on silica eluting with 1:1 acetone/hexane to give 1.13 g,
69% of the 1-benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76. 1H NMR (CDCl3)
8 7.30 (m, 5H), 4.44 (m, 2H), 3.32 (m, 1H), 2.86 (m, 1H), 2.56 (m, 1H), 2.40 (m,
1H), 2.10 (m, 1H), 1.30 (m, 6H), 1.10 (m, 1H), 0.90 (m, 6H). MS, m/z (relative
intensity): 261 [M+2H, 100%], 301 [M-H+CH3CN, 82%], 260 [M+H, 72%].

4-(2-Methyl-pentyl)-pyrrolidin-2-one 77
A 250 mL 3-neck flask equipped with a dry ice condenser was chilled to
-78°C. Ammonia (80 mL) was condensed into the flask and 1-benzyl-4-(2-methyl-
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A conpound- such as 69 can be prepared by a by
reduction of a conmpound such as 68 with a hydride

WO e@yo54366 agent such as |ithium al um num hydr i PET/iB20¢3/005712

sol vent such as ether or THE and reaction of the
resulting alcohol with an 20 acyl ati ng agent such as
acetic anhydride in the pre$énce of a base such as

tei ] b di r the Li ound f
Feh e o - 2R R L) 5 0806 g I8 AT BB VB Bepddrey
sutspdism@ieadd whrehyided gatil £tecp® ¥bIRbEsKtedOTRS bodlthg bath
t he Igr esence_of a noble netal catalyst such as 5%

DS T5ROUFH R &l s8riqnnstisresloatviefiux B3RChEoret IemmolThe AeaRGon

f_: t.can,he prepared hy reaction
SPRTRAChSR il kBB, Bfia B R, ROt Allowed o
eviymmak. Skteurratubtthgi redidiy dy @geniusdordide @asr, Axtracted with
??P ound _such n%s 66 can be prepared froma conpound

rQueEEngand, drigdnier magpesumoaieten Evapasaions obibe solvent
' s L1 ki L SQpr | ,am ne
(A By PR S Sk AT TR RIS e

avd o, S ioP rﬂh@ﬁ-(Qmaﬁﬁ-ﬁe%lﬁklj-b'yﬁ&iciﬁ@-g%glgwt. i 3)

such as benzyl brom de or "benzyl Conpounds 0

B16e2.5 thry ¢ HYY 2466 RES, $log r(?{, aQwe! 2alikpph) 1}@)«’3\@.4@?@1 1), 1.98

prepared in optical formfrom nethods known _ _
Uiy Hlht 439 (maveRs, 0.30 Gng CIDheMS, MO PEDUINESHEGSity): 212

QR 00 N 245720, TR ES: E%EL - anedr on,
1993; 49(20):4283-92; Bertus, Tetrahedron, Asymmetry
%999' 10(7 369- 1380; Yamanoto, J. Am Chem Soc.,

Mimﬁtﬁb})%SWQﬂWMOi%@di(Emmﬂi@ﬁpI es 5 Exanple 3:
o0 T8O TR TAAEHEE Y 1R 10395 0 aglyiives
Nisgolixtdl NBrV0 mI of 6N HCI and refluxed for 20 hours. The solution was
evaporated under vacuum and an aqueous solution of the residue was applied to
Dowex 50WX 8-100 (strongly acidic) ion exchange resin that had been washed
with HPLC grade water. The column was eluted, first with water until the eluent
was at constant pH, and then with 5% ammonium hydroxide solution. The
ammonium hydroxide fractions were evaporated and azeotroped with toluene. The

white solid was washed with acetone filtered and dried in a vacuum oven for
24 hours to give the amino acid 0.61 g, 59%. 1H NMR (CD30D) 6 3.00 (m, 1H),
2.85 (m, 1H), 2.48 (m, 1H), 2.30 (m, 1H), 2.14 (brm, 1H), 1.60 (brm, 1H), 1.38

(m, 4H), 1.18 (m, 2H), 0.60 (m, 6H). MS, m/z (relative intensity): 188 [M+H,
100%].



Exanple 3 77 76

1- Benzyl - 4- hydr oxynet hyl - pyrrol i di ne-2-one 74 Sodi um
wherelydsd de (8.0 g, 0.211 nol) was added to aPGDIBOINN5712

of nmethyl- 1-benzyl-5-o0xo0-3-pyrrolidnecarboxylate 73

(See Zoretic et al, J. Og. Chem, 10 1980; 45: 810-814

for general nethod of synthé8ts) (32.0 g, 0.137 nol)

i : gli ygtah nd r gf | efr 19

o § A AR PR A el e o

and 200 nL of water was added. The reaction was

guenched with 1 Mcitric acid and concentrat ed under

reduced pressure. The residue was extrjacted with
met hane, ﬂ/f&i ed over magnesi um

ON€ss ta give 17. 47

al cohol 74 asiclear oil. 1H NWR (
5H), 4.38 (d, OH J = 14.7), 4%8&
3.56 (m ~&H), 3.36 (m 1H), 3. em 1H),g.52(m
2H), 2.26 (m 1H. M5 nlz (relative inténsity): 207
[ MF2H, 66% . IR (KBr) 3345, 2946, 2866, 16£1, 1445,

1025, 737, and 698 cm 1. 20

1- Benzyl - 4-i odonet hyl - pyrrolidin-2-one 75 To al coho
lactam @4 (11.18 g, 0.056 nol) in 210 @L tol uene was
added i turn, triphenyl phosphine (200 g, 0.076

(19
01Q7 . AfY s{irring themospe n for

hour's, the supernat&Mewas poured”into anot her~f| adle
The sticky yell ow resi due was washed tw ce with ether
and the sotf]ﬁti ons were combi ned. The sol vét was

evapor at ed‘L and the residue was chromat ographed on

nmol ), ¥m &0.8 g, 0.159 nol),
2004/ 003/ 005712 -60 i

silica, eluting wwth 1:1 acetone/ hexane to 5 give 7.92
g, 46% of the iodolactam 75 as yellow oil. 1H NMR

( 13) 8 7.5 (m 5H), 4.38 (d, 1H, J = 14.6)p 4.46
(d, 4.6), 3.38 (dd, 1H, J =

3. >S5, 6and 4.4), 3.12 < 7.3
and 2.(4), R. = 578 >and 4. 4)

2H) , /' 1H, 10.5 and 9.7).

(relativé intensity)? 22@Mewvt H Bn, 949 [ M+2H,

64% . IR 3027, 2917, 1688, 1438, 10 1267, and 701

cm 1. 1-Ben®yl -4-(2-nmethyl -pentyl)-pyrrolid®n-2-one 76
To a suspension of magnesi um turnings (0.50}g, 0.021
mol) in 15 niL of l

CO,H
NH,

Example 4

1-(4-Methoxy-benzyl)-5-0x0-pyrrolidine-3-carboxylic acid methyl ester 79

To 4-methoxybenzylamine (42 g, 0.306 mol) in methanol (40 mL) at 0°C
was added the dimethyl itaconate (48 g, 0.306 mol) in methanol (13 mL). The
solution was stirred at room temperature for 4 days. 1N HCI was added to the

solution followed by ether. The two layers were separated and the aqueous phase
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dry THE under nitrogen, was added an iodi ne crystal
and 2-bronopentane (2.88 g, 0.019 nol). After an

we@z@thetsed ¢ reacti on which was periodically copdEB2008/005712

an ice 15 bath, the reaction was stirred at room
tenperature for 2 hours Eight mlliliters of
Li 2Cud 4 (rmade from 84 Li6G1 and 134 ng CuCl2 in 10

Moo Wit B‘%ﬁﬁﬂfﬁ%ﬁﬁ%ﬁ ieat i asssVer eduOBeS Fipon

PELHI TR
reandlecpénad dried fnder Yahwit. 2806 39%01\&84910’@ bﬂeﬁﬁv&wﬂt&hsﬁy)

d t f hi

At 3R M. CrisIPet o N eOkoPead o e N. 532,

sl ut ted with eth d dried
rraodlﬁnglsﬁe{] II* gfg;’ ?\?Ti eﬂgoleve\r/}\ﬁt vvag e\?;pg:]at edrllj(re1de:r)\/er
vacuum and the residue chr omat ographed on silica

t 1.13 g, 69%

‘“’i H&H %‘h' one zy %%’F?‘?)dgléésmelﬁg 2-one
76. 1 1
505, I{N%((@g abS?g}n&iZklagoad(igﬂ %:ﬂ) é})“t% és[% 7?_% ethanol

1(|6§)0 nﬂJ)lzf‘@ r()ﬁin tbh&pcralur@ OA@‘@} 48Hhours! whbr (( U’QOG-HL[) \Qasggarefully
n2/z (relative intensity): 261

egi@e/q to 1’6 qup.mgﬂg]@\polgtm stirreg Gat Ly termpegture ovemlght The
%e&ﬁfah/?%{ﬁﬁ WS %ﬁﬁlo)/ecg%&n.ri’tf’lkﬂaﬁ%ﬂq 2 %‘e f&t?atg S %Qerntra ed to give

3-nec ask equi a dry icecon

ci¢dhiob @0t a3 aIBin- 715(33 Ansighi MY &ﬂ/znﬂ:célaﬂ\% IROMIENSEIS [M+H,

IP@W/ the flask and 1-benzyl-4-(2-nethyl WD 2004/ 054566
4182003/ 005712 -61 pentyl)-pyrrolidin-2-one 76

(1.67 g, 0.006 nol) in 15 nL THE was added. Freshly

c i@sodi um beads were added until a deep blue col or
pfé omethyl-tridsmethnxyrhensgh pyrilidin-g and the

react 'ﬂflal%ﬂoﬁ rSQQIQbﬁ'égfdﬁ;ﬁ#l aﬁﬁﬁ%M& Qfas Hgf@ghg%gpl%%ghme

reaction uenc monrum ch
gRe gs&Oahmm mudasolal(l(b&/gd) 1®mbl)ewapiidated19 §e.075 mol). The

resul t.ing residye was dil uted th water, extracted
Eirsigh Sy SRERLEiRRa: Camiaite adhosme TGS agious solution

ol dodfuen tRY@IEHAL 'v»%@ Rided Qiﬁd $pd Y@Qtla%é‘r@ %ﬁ’a‘?@tgd BY¥he aqueous

chromat ography on silica eluting wt
ahescones leatranted yatheether &l ghe @ﬁ%m)sfd biwanic phases washed with

%@%& %t hy Négggt)y Blzud p{qqurllt%a g 4 pgoglazgggp’\fmnm iH}O 4:1
] B0, odo P41 g 0 B

[(Miihie GrissNy): BAGYM-+EL ADOPAY2H, 72% , 170 [ M+lH, 65% .

4-(2,4-Dimethyl-pentyl)-1-(4-methoxy-benzyl)-pyrrolidin-2-one 82

A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was utilized to give 4-(2,4-dimethyl-pentyl)-1-(4-methoxy-
benzyl)-pyrrolidin-2-one as an oil. 1.22g, 29%. MS, m/z (relative intensity):
304 [M+H, 100%].

4-(2,4-Dimethyl-pentyl)-pyrrolidin-2-one 83
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3- Am nonet hyl - 5- net hyl - oct anoi ¢ acid (Exanple 3) The
4-(2-met hyl - pentyl)-pyrrolidin-2-one 77 (0.94 g, 0.007

woredoy/osugss di ssol ved in 70 nL of 6N HO and r ePdTrke2d03/005712

for 20 hours. The solution was 15 evaporated under
vacuum and an aqueous sol ution of the residue was
applied to Dowex 50WK 8-1006¢strongly acidic) ion

et o B TR e L 0RE B PEC bbb I s added
toBfc alitedHiumWagatd (4. Q‘g"sﬁ’)ﬁmmcﬂ in %@n‘&DMLW Afe f% mi utes a

anmoni um hydr oxi de sol uti on ni um hydr

ffoAledripoftionETceri € YRphaie eluﬁﬂtw(zag%o; SERREbIMvhaddeb Uﬁfc‘leafter
The 20 white solid was washed wifh acetone filtered

AritPu theggixtyre avay absibsdoonn silisp ang flashoehremetostiphed tongive an

i 8§’f’5( A7 G P Ry %200 (o

1.60 (brm 1H), 1.38 (m 4H), 118(m 2H), 0. 60

§o5%*ﬁ%h¥€az%é&f?®§ RHHFSRIRIED "6 Exarp ¢

4: Symt hestalued sdmde 16 NBE hidepMratiosi (BIEBtﬁﬂnn@ﬁlEﬂ@pfjﬁnethyl-
acid OO0 MOOW NM®RCOWE 78 79 O0 NI

octaRpiciag dos amgle %)ONaSGt@lZRﬂ fo give thwmmwceizasw@@zm m/z
I\(‘H%\tlve intensity): 202 [M+H, 100%].

Example 5: Synthesis of (S)-3-Aminomethyl-5-methyl-octanoic acid

Il I /L I /L
MeO )J\[(\”/OMe . N Ph N Ph
0 HO

MeO,C
78

CO,H
/J\/(/NH2
Example 5

(S)-4-Hydroxymethyl-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 84

To the ester 33 (49 g, 0.198 mol) in EtOH (600 mL) was added sodium
borohydride (22 g, 0.595 mol). After 7 hours, 1 M citric acid was carefully added
and, after effervescence had ceased, water was added to fully quench the reaction.

The ethanol was removed under reduced pressure and ethyl acetate added. The
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Exanpl e 4
1- (4- Met hoxy-benzyl ) - 5-oxo-pyrrolidine-3-carboxylic

waeoodosasshyl ester 79 To 4-met hoxybenzyl am ne PERIRP003/005712

0.306 nmol) in nethanol (40 nL) at 0OC 5 was added the
di mret hyl itaconate (48 g, 0.306 nol) in nmethanol (13
rrL) The solution was sti r16§d at roomterrperature for

f ol
g ol N 0 AR, L s S R0, B
mdshe m&awm@sﬂa&s phaseCtibBAIRSOPPIlcbncerfiitedib el £hbavy

with ether. The combi ned organi c phases were dried
%S@)m/zKJpMVeintmsrtw"|[Mi+H)f100%¢ dryi ng agent the
desired material 79 precipitated fromsolution that

was col |l ected and dried under vacuum 23.26 g, 29%

NS)- 4Fﬁbd0(l‘legiy&-ﬂi-(@) 1-phaqslmﬂyyl)-pyﬁ<i>hdim1dne3@0% Anal .

Cal cd‘& Cl4H17 (31 6. 51; 5.32. 5
Found: B 51 tg tlgeslo N}augn Q@ compound 86 was utilized giving

4o<ﬁimsrss>@é { by33l t gy, 0 e
80 NaBH4 (@?5&5 3502%3516%}}0&%)\;\%?% gécdll g ?M%@Ntl' e 5‘8% H,
ese®MN, 215, Fogidranal. 41116043831-191 Aj7.room tenperature.

After 4.5 hours water (-200 rTL) was carefully added

to the reaction and the solution stirred at room

téﬁ(mMeﬂiﬂr[ﬁnﬁy‘lﬁlll(SJfltpth@- #y- ﬁfﬂiohaﬁf-z ok BF vas

renmoved by filtration an ate concentrated to
gi ve ‘AlERIegRegOmaler i thei prepa@ueng off , 1-By1-4/45)-nrettryl-pentyl)-

iV, It
PR ab T N e bl Ut 5 000t 86 1 20 oMy e
'(mlaiweohmhs@@ mz{mm 100953 150M+H-rCIRAOR, 96751 added
tri phenyl phosphine 15 (20 g, 0.077 nol), im dazol e
(10.8 g, 0.16 nol), and iodine (19 g, 0.075 nol). The

%Sﬁ@?@%\l{gfﬁgy\ﬁ tﬁ@ ﬂggfﬁ{(ﬁﬁzr&%frg,} enperature 5 hours. A

saturate I'on sodi um t hi osul-phat e was

ad ded A&prbcbdhﬂe siwvolak &ythe @r@embﬁtoe df(z'ﬁikfthy?lcpbﬁqw)ipyrﬁﬂﬁﬁﬁ‘—Z—
gzxtrac d Wltﬂlfg and the conbi ned organic
T

f& g& Qn%% o 8/ @8 ap oY SBP) mén@elative intensity):
qqoqmlﬂatm%] ﬁhf{mm}fd}m gc; 2 @phy (6:1 to 4:1 20
resi due ¢

t ol uene/ acet one) th ave i odide 81 as an
oil. 11.9g, 63% I\/S, |n/z (relative intensity): 346

%?ip&é%ofé%pmb(gﬂf@prs S'I“‘Ethy"r%‘{tﬁ%‘%iﬁ agidnzy| ) - pyrrolidi

n- 2-one gk r r
1-benzyl - 8?3&;3??% S)eﬁ? ‘f/n %ﬁﬁaﬁ@m{ " BIERASALHHNS Hethyl-

octanoic amd (Example 3) was used to give the amino acid (example 5) 0.88 g,

74.3%. 1H NMR (CD30D) 6 2.95 (m, 1H), 2.80 (m, 1H), 2.40 (m, 1H), 2.25 (m,

1H), 2.05 (brm, 1H), 1.50 (brm, 1H), 1.30 (m, 4H), 1.10 (m, 2H), 0.90 (m, 6H).
MS, m/z (relative intensity): 188 [M+1H, 100%], 186 [M-1H, 100%], 229
[M+1H+CH3CN, 30%].
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pyrrolidin-2-one 76 was utilized to give
4- (2, 4-di net hyl - pentyl)-1-(4-nmet hoxy- 25
whenwzphdse@yrrol i din-2-one as an oil. 1.22g, 29P6T/NR003/005712
mz (relative intensity): 304 [ MtH, 100% .
4-(2,4-D net hyl -pentyl)-pyrrolidin-2-one 83 WO
2004/ 054566 PCT/ | B2003/ 00570%- -64 To the | actam (1 17

Qixa%ﬁﬁ ttl%eg sTbf 9%_! 'ngm?}lﬁﬁ%%oc Waxgl?%mﬁﬁlyl an oic

Afcicer 50 mnutes a further portion of ceric anm)nl um
nitrate (2.1 g, 3.86 mvol) was added, and after 1
hour the m xture was absorbed onto silica and flash
chron'%tographe to give 5o0l. M5 niz (relatlve

I nt en B+H 10004 . )/lé
, 7-di met oi ¢ acid (Exanpl ff -
to the pr epara @0 Qfalo I

(relative intensity) 202 [MtH, 100% . 10 arrpl e 5
Synt hesi s of (S)-3-AniRonet hyI 5- et hyl - oct 5 acid
OOws OJ MONPh NRg*.,6 J HO MQC 78 33,84
O0OJ', ONH N Ph N JI-Ph 87 86 85 1 CO2H NH2
Exanple 5 NaH, MeI

(S) 4- Hydr oxymet hyl -1 - ((S) - 1- phenyl - et hyl ) - pyrrol di n-

one To the ester 33 (49 @, 0.198 nol) in Et(§]—|
(600 nmL added sodi um
1NHC1 NH3

Example 6 91 90

(S)-4-(2-Methyl-pent-4-enyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 88

A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was followed giving the adduct 88 as an oil. 6 g, 74%. MS,
m/z (relative intensity): 272 [M+H, 100%].

(S)-4-(4-Hydroxy-2-methyl-butyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 89
OsO4 (2 mL of a 4% wt solution in t-BuOH) was added to the alkene 88

(5.8 g, 0.021 mol) in THF/H70 (3:1, 100 mL). After 1 hour, sodium periodate

(11.4 g, 0.053 mol) was added. After 2 hours, the suspension was filtered and the
solids washed with dichloromethane. The filtrate was concentrated and the residue
azeotroped with toluene. The residue was dissolved in ethanol and sodium
borohydride (2.5 g) added. The suspension was stirred at room temperature
overnight. 1N cifric acid was added and the mixture diluted with ether. The
resultant two layers were separated and the aqueous phase was extracted with

ether and the combined organic dried (MgSO4) and concentrated. Flash
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15

bor ohydride (22 g, 0.595 nol). After 7 hours, 1 M
citric acid was carefully added 15 and, after

webdoensusscence had ceased, water was added to Pai/iB2003/005712

guench the reaction. The ethanol was renoved under
reduced pressure and ethyl acetate added. The WO
2004/ 054566 PCT/ | B2003/ 005747~ -65 resul tant two
e t e

ooy VRO  HERTLR R0 BT. B0l 350,
(S A9tivanntenat)e2tor (M-, 100%]i ve a heavy oil. I\/S n z
(relative intensi ty): [ MtH, 1009 .
(S)-4-1odonethyl -1-((S)-1-phenyl -ethyl)-pyrrolidin-2-0
n@)&&%@x@%ﬂﬂﬂﬁyl&bmm-&ﬁ((g&)@l bheny'lcﬁﬂhyl;i-byﬁl‘blﬂind -one 90

conpound 80 was utilized giyv i odide 85 as an oil.
o1 alpopolaga? £ ChPE el ICTIMBE) (troh) aroony apperature

e I e, Oy ol by Bl

27.66e88) Avasraited uné thé wolution tstirred at po@paeapeatur® bvernight,
1- benz 4- (2- et hyl - e.t l)-. O i d one 76
T A b dlyteg’ VT R UREE T ripton was
'\@qtraﬁ%zmtlf Etﬁlﬂatahéf ¢hel YnRRRdd dobanié %ﬁtrﬁ&@' Yere d@APAMeSI P and
(&)méntfal’ed@ﬁh'dlﬁﬁﬂityérhpwm% tad50%% Zwﬂz!ﬂ%/a%ztoﬁe) of the residue

procedure simlar to the aratio

i SRRt e R il BP0 M3 /6 A8 AR AONER 1 o
give 1.14 g, 72.8% of 87 as an oil. M5, mz (relative
intensit 15 170 [ Mk1H, 109, 211 [ Mr1H+CH3CN,
9E)g4- (‘@(éﬂmxé’ -Zmeglgyl-Iatypbipyoredidin2-cnelt hy| - oct anoi ¢

acid r

3 am NSl bl Be PERRA AR owpolignc
USIR7 7 waQutilzel laviggasem9l g ek M8 8/5) SAOMBBHJIL00%).
74.3% 1H NVR (CD3OD) 6 2.95 (m 1H), 2.80 (m 1H),
2.40 (m 1H), 2.25 (m 20 1H), 2.05 (brm 1H), 1.50

(Ekﬁih 1erd: .(S)L330m{nOmeth1-7-metitbxlytS-nithyl-KepSthdiéhci@H) -
rr?z (relative intensity): i’88 [ M+1H, 100%, 186
M 1H, Alm@«;edurczzgml NiP1 the GRiBEsis 3ogrampty 3098 Golieesl. The

P 005 S
CEUAR P BRE: AR, AR oI ST UhaRoegapy was
recrystallized from methanol/ethyl acetate to give the example 6 as a white solid.
MS m/z 204 (M+H, 100%). Anal. Calcd for C1gHp1N103: C, 59.09; H, 10.41; N,

6.89. Found: C, 58.71; H, 10.21; N, 6.67.
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O'J" tBr o0 Ph NPh GO4, NalO4 NPh OH 85 88
89 NaH, Mel OO0 O OH2 INHCL NHNa NH3 NPh EE 0 O

W@2008084%p6 € 6 91 90 PCT/IB2003/005712

(S)-4-(2-Methyl -pent-4-enyl)-1-((S)-1-phenyl -ethyl) -py
rrolidin-2-one 88 5 A procedure simlar to the
preparation of 1-benzyl-4-(&8rethyl-pentyl)-

roI| one s foll d givin duct 88,
e §y“§‘eals 0§ §9) ,nomeghvﬁ-r%ﬂa?wg-nﬁ?ﬁ%‘ Xpygic acid

272 [ MtH, 100% .
(S) 4- ( dr oxy- 2- net hyl -

- PWiH .ngn 2-one 89 Os
|n t-B added to
#5021 m)I) eI'HF/H2 :
sodluanﬁmm@data@og
2 hours, the suspgpsion was filtered and gﬂ@(3sollds
washed with dichlordnethane. The filtrate was
concentrated and the resPdue azeotroped with tol
The residue was dissolved in ethanol and qgghumOH
borohydride (2.5 g) added. The suspension was ¥stifred
at roomtenperature 15 overnjght. 1IN citric acid yas
added and|[the mi xture dilute th ether. The /1\
resulta

butyl)-1-((S)-1-phenyl - et hyl
(B nL of a 4% wt sol uti
Q alpkene 88 10 (5.8 g,

phas xtracted with r and the—conbi\ned
orggn' dried (MgS04) an oncentrated. Flash
20047054566 PCT/|1B2003F005712 -67 chronat

hexane/ EP®OAc) of the residue¥gave an oil. 4.2 g, 3%

0
VB, 6I\Irrlimzll(rel ative intensity): 276 [ M+tH, 100% .

H,N /)/\’/\F
HO,C
Example 7

2-Methyl-2-[(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-ylmethyl]-malonic
acid dimethyl ester 92

To dimethyl methylmalonate (1.06 g, 7.29 mmol) in DMSO (7 mL) at
room temperature was added NaH (291 mg of a 60% dispersion in oil). After the
effervescence had ceased the lactam 85 (2 g, 7.29 mol) in DMSO (5 mL) was
added. After 1hour water was added and the aqueous solution extracted with

ether. The combined organic extracts were dried (MgSO4) and concentrated.

Flash chromatography (1:1 hexane/acetone) of the residue gave the product as an
oil (1.7 g, 81%). MS m/z 348 (M+H, 100%).

2-Methyl-3-[(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-yl]-propionic acid
methyl ester 93

The ester 92 (483 mg, 1.4 mmol), NaCl (104 mg, 1.8 mmol), water
(105 pL) and DMSO (5 mL) were heated to reflux for 2 hours. The solution was

cooled to room temperature water was added and the aqueous solution extracted
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(S)-4-(4- Met hoxy-2-nmet hyl -butyl)-1-((S)-1-phenyl -et hyl
)-pyrrolidin-2-one 90 To al cohol 89 (2 g, 7.66 mmol)

WO p0oDREBEBs¢ 60 L) at room tenperature 5 was adeediBgasd/o05712

(368 ng, 60%in oil). After 30 m nutes the nethyl
iodide (1.08 g, 7.66 nmmol) was added and the sol ution
stirred at room tenperaturevernight, upon which the

g et T Rl g
ERbdhA RO AR, gﬁ Jﬂ?g@@%( Mo ¥99) neRshe/LORGONLF e ge cﬁ agc'ave the

chr omat ogr ap % to 50% hexane/ acet’one)
rieeupl as an oil GbPeng, izﬂ@f?@rmmwo(m}anoew) (1.1 g,
2% M5 miz 290 (M+H, 1009 .
%4 (4- Met hoxy- 2- et hyl - butyl ) -pyrrolidin-2-one 91 A
g8

ddthigrekyi2hmethtyb pr oyl 5-$+((S) s pheryi-ethyl)-pyrrolidin-2-one
2-met hyl -pentyl)-pyrrolidin-2- one 77 was utilized
éw ng lactam91 as an oil. MS mz 186 (M+H, 100%.

Exanpl® e ester 93 (4.82 g, 0.017 mo]) in EtOH (100 mL) was added 3BH
(S)-3-Am nomgfhyl( 7- rgret hoxy- 5) nmet h y}F(]he ta)n0| C acl CN 4

A3 rg) Oeldunel) ahdriteadixt@re thage8 YO tTRSI for 05 RUYAMTHE sSuMBs was
followed, The resultant amino acid isolated from

icopled e Hanged &M siteie aejd gptefullyaasided éoftopeddiyl wated The solution

TFEGABLI AL 1 050! 848 M DS ShBpined
X 9:
Ry

RCT/ heBzwaz’eﬁﬁlﬁ)deche-IﬁﬂdEe( gyl the Hirodynuhesion @f6 g, 59%3. MS
%W 6 | - 6-fl uoro-5-nethyl -hexanoi c acid
r(\’}ﬁ%ﬁéz B tHO%bh N-Ph 88 2 NaCl. DVBO. RO NaH DMBO
l\/b(IC l\/b(IC MO2C 92 93 NaBH4, Et(}| NH Na>3 NPh DAST
I}I—S- % F HQO 95 94 37
4-(3-Fluoro-2-methyl-propyl)-1-((S)- -1-phenyl-ethyl)-pyrrolidin-2-one 94
To DAST (1 g, 6.2 mmol) in CHpCly (20 mL) at -78°C was added the

alcohol 37 in CHpClp (10 mL). After 1 hour at -78°C the solution was warmed to

room temperature. After 7 hours the solution was carefully quenched with a
saturated aqueous solution of sodium bicarbonate and the two layers separated.
The organic phase was dried (MgSO4) and concentrated. Flash chromatography

(90% to 66% hexane/acetone) of the residue gave the product as an oil (600 mg,
37%). MS m/z 264 (M+H, 100%).

(S)-4-(3-Fluoro-2-methyl-propyl)-pyrrolidin-2-one 95

A procedure similar to the preparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized affording the lactam as an oil (242 mg, 68%). MS m/z 159 (M,
100%).

Example 7 (S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid
A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was

recrystallized from methanol/ethy] acetate to give example 7 as a white solid. MS
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6N HCI H2N F HO2C Exanple 7
2- Met hyl - 2-[ (S) - 5- 0x0- 1- ((S) - 1- phenyl - et hyl ) - pyrrol i di
Wo2@4954586 hyl | -mal onic acid di nmet hyl ester 92rGI/IB2003/005712

di met hyl net hyl mal onate (1.06 g, 7.29 nmol) in DMSO (7
m.) at roomtenperature was added NaH (291 ng of a
60% di sper si on inoil). Aft€P-the effervescence had

C'%Sﬁglé%b 306 ter EEi_hhour \A&tﬁégﬁ@z\ggbégﬁ d@g@ 8: i%f‘i-,)H, 2-10;

aqUESY FobRE:Ut i3 sext baqt Rd7wbt h ether. The conbi ned
organi c extracts were dri ed (MygS04) and concentr at ed.

10 Fl ash chronmat ography (1:1 hexane/ acetone) of the
r 8! WGhindfnefilyl- 6 I5-thet iyt e
n%e’?h%%s %%ﬁaésf%%&%ﬁﬂ etilyl-RiretHoky5-thetifi RexanGic
Zackkt hyl -3-[(S)-5-0x0-1-((S)-1-phenyl -et hyl)-pyrrolidi
n-3-yl]-prppionic acid nethyl ester 93 The ester 92

(483 ny, , 1.8 mmmol ), wat J\S
(105 L) %dm;m[v@fluxfo Ph
hour s. reem-tenper at

54566 PCT/1B2003//005712 -69 with ethey.
ceanbi ned organic extracts were dried (M
concent¥%ated. Flash chron® ography (80%to 66% 37

hexane/ acet one) of the residue gave the product as an
oi I6N(HQ$§ ng, 40%. Ms n//z 290 (MHH, 100%.
(S)-4-( Hydroxy 2-met hyl -propyl )-1-((S)-1-phenyl -et hy

[)-p oLt 2-one 5 37 To the ester 93 (4. 829
OHgN7 ngdl) Tn B OH (100 nL) was added NaBH4 (3.7 g,
0.10 ) andthe m xture heated to reflux for 2.5

hotd?2C The solution was cooled to OC and 1 Mcitric
aci d cglagfpuls y added fol |l oned by water. The sol ution
was concentrated to half volune added and extracted
with ether. The con‘ol ned 10 organic extracts were

e

a6 an oi l (2.6 g, 59% . M5
A procedure similar to the synthesis of (S)-4-(4-methoxy-2-methyl-butyl)-
1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 90 was utilized giving ether 96 as an oil
(90 mg, 37%). MS m/z 276 (M+H, 100%).

(S)-4-(3-Methoxy-2-methyl-propyl)-pyrrolidin-2-one 97

A procedure similar to the synthesis of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized giving 97 as an oil (760 mg, 93%). MS m/z 171 (M+H,
100%).

Example 8 (S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid

A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was
recrystallized from methanol/ethyl acetate to give Example 8 as a white solid.
MS m/z 190 (M+H, 100%). Anal. Calcd for CgH19N103: C, 57.12; H, 10.12; N,
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WO 2054566 di n- 2- one 94 To DAST (1 g,

rn/z 262 (MrH, 100% .
(S)-4-(3-Fluoro-2-nethyl-propyl)-1-((S)-1-phenyl -et hyl
6. 2 nmol PCT/1B2003/005712
CH2C12 (20 nmL) at -78C was added the 15 alcohol 37 in
CH2C12 (10 nlL). After 1 hour at -78C the sol ution was
warnmed to roomtenperature.-7After 7 hours the solution
was car ef ul Iéoquenched with a saturated aqueoqus

Jet0urerd: df. Soetumh Hi-2hrBohddeAasaondhaiehprocpjiaied from the

i e

hexane/ acetone) of the residue gave the product as an

| (600 Nz 26 IV 10099 . .
(()f'g)am%lq% %%H@ﬁ g%lj% e)%l!ﬁ;é-P’&H?YdTOﬁgaz/?ﬁb%%ﬂ‘bs A
imlar to the preparation of
E’ry?g rretlﬁ ent l) - pyrrolldln 2- one 77 was utilized

f%re 1 th eMlgs Fusin 56 chﬁgﬁ ¥B9%E0 N nt/
@t z@lbr d1000/()T1~u=2?)!5(3‘Eman'pl 4 ‘
(S) 3- Am nonet hyl - 6-f | uor o- 5- eet hyl - hexanoic agid A®

procedure simlar to the synthesis of exanpl egByas
followed. The resultant ami no acid isol at edpfTOm

I on- exchange chromatography was recrystal liiczegh,frgm
nmet hanol / et hyl acetate to give exanple 7 asvegCOmhirtrg
solid. M5 WD 2004/ 054566 PCT/IB2003/005712 -70 niz

177 (M 100% \ cd for C8H16|E|élnhi:‘s@ 0. Q2 ¢
éﬁ&o ’ NC%7 ¥

NHO 0 L_z
(S)- o@gﬂamorret hyl - 6- me)t_tr(}oxyc@awet hyITFH:ex%ﬁme ac:lql NH

Na, NH O [®NaH Mel 3 N PRiN LPh HO 97 96 37 6NHC
| H2N |0BH$#2CHE Exanpl e 8

b

TsCl, EtzN, DMAP, NaNg, DMSO,
HO/\(Y\/ CHxClp TSO/\(Y\/ 50 °C Ns/\(\(v
CO,tBu CO,tBu CO,tBU
108 104 105
RaNi, THF, Hp
H2N/\(\‘/\/
HZN/\(Y\/ 6N HClI CO,tBu
COH 106

+

Example 9 HNQ/\'/\/

o 107

(R)-2,6-Dimethyl-non-2-ene 98

To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL) at 0°C was
added LiCl (4.3 g) followed by CuCly (6.8g). After 30 minutes
methylmagnesium chloride (152 mL of a 3 M solution in THF, Aldrich) was
added and the solution warmed to room temperature. After 10 hours the solution
was cooled to 0°C and a saturated aqueous solution of ammonium chloride
carefully added. The resultant two layers were separated and the aqueous phase

extracted with ether. The combined organic phases were dried (MgSO4) and
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waynwthesse of (S)-4-(4-nmet hoxy- 2- net hyl

(S)-4-(3-Mthoxy-2-methyl -propyl)-1-((S)-1-phenyl -ethy
| )-pyrrolidin-2-one 96 A procedure simlar to the

- but y| ) PCT/IB2003/005712
1- ((S)- 1-phenyl -ethyl)-pyrrolidin-2-one 90 was
utilized giving ether 96 as an oil 10 (90 ng, 37%.

MS mfz 276 (MrH, 100%) . ~72- i 97
t y - net - Propy yr rolidin one
(c%cr:eg‘xgé%gr'@ % rcgf ii%/é & 83?& Té%q out further purification.

ASCANR (000 D! ECIRY 101, b8 208 3083 WAL bEA 7,

giving 97 as an ol l

2000 19.15, ExsPL&08 . .
(S) - 3- Ami nonet hyl - 6- net hoxy- 5- met hyl - hexanoi ¢ acid A
procedure simlar to the synthesis of exanple 3 was

f(Rh4aviethyl-heBtarofSatli§ 99t am no acid isolated from
i on-exchange chromat ography was recrystallized from

et hard® alkaney8 (30 gt .13 mad) ipiacetofix 3P| L BwasadiledhisbRition of

iy 5 gl o e
R T T

'(md'hﬂL) hiag lé@ﬂ§d (Al-fte'} fﬂdu?s ﬂ’;]fe g‘gxuog/ r(fihRé/d avth\g%%'anme
mz 190 (MH,
(sgkgtlglR)%xmacmﬁ W(thr@thwl Tf&r mﬁméd aghrio q:haseacwaﬂe dried (M so4)
hydrochl ori de_MeMyCl, CuCl2, LiC Cr03, H2SO4, H20

@P@ cerrenigied pFlosh ghronpeeraphpiHeraliat tof 61 108: Dh@@ineﬂﬁ@(]&dlédc)

§5 S e el b o 5l e e 5 Bz

100%

(4R,SS)-4-Methyl-3-((R)-4-methyl-heptanoyl)-S-phenyl-oxazolidin-z-one 100
To the acid 99 (19 g, 0.132 mol) and triethylamine (49.9 g, 0.494 mol) in
THF (500 mL) at 0°C was added trimethylacetylchloride (20 g, 0.17 mol). After
1 hour LiCl (7.1 g, 0.17 mol) was added followed by the oxazolidinone (30 g,
0.17 mol). The mixture was warmed to room temperature and after 16 hours the
filtrate was removed by filtration and the solution concentrated under reduced
pressure. Flash chromatography (7:1 hexane/EtOAc) gave the product 100 as an
oil. 31.5g; 79%. [alp = 5.5 (¢ 1 in CHCl3). MS, m/z (relative intensity):

304 [M+H, 100%].

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 101

To oxazolidinone 100 (12.1 g, 0.04 mol) in THF (200 ml) at -50°C was
added NaHMDS (48 mL of a 1 M solution in THF). After 30 t-butylbromoaceate
(15.6 g, 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and
then warmed to room temperature. After 16 hours a saturated aqueous solution of
ammonium chloride was added and the two layers separated. The aqueous phase

was extracted with ether and the combined organic phases dried (MgSO4) and
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C2tBu Ph CO2tBu THF, -78 C Ph 102 101 100 BH3SMe2,
THF TsCl, Et3N, DMAP, NaN3, DMSO, OHC HO-1 i~ 2 2

W@ su545600 C N3 | CO2t Bu CO2t Bu CO2t Bu 103 BROHIB2063/005712

RaNi , THF, H21 H2N~ '( ' H2N~-CO2H 6N HCI 1 CO02tBu |
106 Exanple 9 HN~~'" 5 1m %R)-Z, 6- O met hyl - non- 2- ene
98 To (S)-citronellyl bromdé (50 g, 0.228 mol) in THF

' 4 f d
SRy hhonh AR T il LU ol o
chivaiié delid 152; Mo [odn 3= Mool iR fb]!é&lgg.HBc‘NnQﬂé Efdb MHz;
was 10 added and the Sol ution warned t0 room

tEDOR) a76rg, 141 par 130.7D0us%63,he2sr, Uidsors, 8885, CRALss 34,
to OC and a saturated aqueous sol ution of anmni um

AN BAE7, IBalke BUlSBy3(a6aled.23The38 .e9ul 3, anis0f M2g.ayers
were separated and the aqueous phase extracted with
et her. The conbi ned organi c phases were dried (MgSOH4)

d8E2A(R)ZDME A PHPpaETfy P ShiC B RE £0&-t-bhtyl-eéteraoncent r at ed
to gi ' 3% Used without further

an ojl. 32.6 g; 9 i
our i f 1001 AR su0nmeD iR B o 3 (24 m)
) , .50, 37.35,.32.35, 25.92, ) , } ,
TEC75% o508 3 Preiaiisg Soibpn 4 HOR) (i atfoh 05, hiipn and

AEMPS (a2 98 5ol K?x'g 4 hBuRGELARS. (z‘.'é31%11' @Q 8 M
:aﬁg%l(?dha sol ution of éré@B % g,mg.% mol) ™1 n (ﬁl\?(?
(s3fitioh) ARG .d5L46 sLH %95305’9 sBluBiBh e Svas Aldied. Afel @? inftes
further anount of Cr&B (26 g, 0.26 nmol) in H2S04 (22
shdibb? Bisulfite (7 g), sodium sulfite (13 g), and water (60 mL) was added
followed by hexane (100 mL) and ether (100 mL). The two layers were separated
and the aqueous layer extracted with ether. The combined organic phases were

concentrated to an oil that was dissolved in heptane (300 mL). The resultant solid

was filtered off and the filtrate dried (MgSO4) and concentrated to afford an oil

(6 g, 93%) which was used without further purification. MS, m/z (relative
intensity): 257 [M+H, 100%].

(35,5R)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 103
To acid 102 (3.68 g, 0.014 mol) in THF (100 mL) at 0°C was added
BH3.Mej (36 mL of a 2 M solution in THF, Aldrich) upon which the solution was

warmed to room temperature. After 15 hours ice was carefully added (in order to
control the effervescence) to the solution followed by brine. The solution was

extracted with ether and the combined organic phases dried (MgSOy4) and
concentrated under reduced pressure. Flash chromatography (4:1 hexane/EtOAc)
gave alcohol 103 as an oil (2.0 g, 59%). 13¢ NMR (100 MHz; CDCl3) 173.56,
80.85, 65.91, 39.74, 39.20, 38.90, 35.65, 29.99, 28.31, 20.18, 19.99, 14.56.
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(100 m.) was added. After 12 hours the solution was
diluted with brine and the solution extracted with

we@rdvens4sdhe conbi ned organi c phases were dri edPCIVIRR@B)005712

10 and concentrated. Flash chronmat ography (gradi ent of
6:1 to 2:1 hexane/ Et OAc) gave the product 99 as an
oil. 12.1 g; 65% M5, in/z {/delative intensity): 143

[&@5'&;51 &Pq@m/ {tolyepg-fysulfopgloxymethybrontanis agid dretRutyl
xaf1odi n- 2-one 100 To the acid 99 (19 g, 0.132 nol)
and triethylamne (49.9 g, 0.494 nol) in 15 THE (500
m) atToGleelw!] aditfed(1t98 gre Bhymmost yhcﬁﬂigqlgie(mg at room
0.17 nmol). After 1 hour LiCl (7.1 g 17 mn@)

deaperaiuse Fenadicsyriethulaming G4 &i QaQ%emeladDylAP Olmgh«md)tosyl

T r

ATl @ £ O . T8er D SRRCINBIEEDE, MR adhl o Gffpavers
tdeparaeiuThoaqeoacpitise atae dxtiadeat Witﬁdaﬂ@dnd feessubired organic
F ash chroma gqr ap)gy (7:1 hexane/ Et OAC) ave the

i ctdqe@o AN} | congenteated. Fdagh’ | %natosrashﬁ( c @5%
in CHC1?8 M5, nz/z (relative mtensH(% Vi-H,
15o9ge/EtOAC) gave tosylate 104 as an oil (2.94 g, 91 13C (100 MHz;

(S 1706 2 (o, Sl B i o - i,

azo - carbohy oc¢tanol ¢ "aci butyr

1 T a n 4 mol) in THE
i mggﬂ%@ DRI T3 b

sol uti on in THF). After 30 t-butyl bronmbaceate (15.6

hg g%s at K‘Z@é@@%&@ﬂﬁﬁw lmﬁalﬁ’gﬁ atid PO WAByI Thtet ﬁ6§| for 4

warned to room t'enperat ure.
Af ter TesyloetGl @.%ag, Ut hinenbl papdesmdfins azide (b4h3 g,fO 02 mol) were
ammoni um chl ori de was added and the two | a

sEpacat B Uthe et € bk e M iGas hewe the ﬁ@&tw s coRlef to

S RSB AT BB SF5 ol VAFOH o0 0

cdndotma icogbaet rdicl phaexsadtd EMVES) 1 )oaMeconbentataaioiocdivel B oil

as a white solid 12 g; 72% [a]D =30.2 (c 1 in

CHEAL 8) 79% 3B pltiicativizby flGbCIBYmapgraplly (95%. hzz&ane/EtOAC)

152. 72, 133.63, 128.87, 125. 883 80. 85, 78. 88,

wvgsm ‘aB [ein -3§ 31@ 1 31705‘@1313 EONMPa(198 Mplg; §@Cls) 172.01,
14. 50

(%} 7% 5¢3R) 3%7%/&%% 3%8911%?1 40. 298¢ #1-20. 28118, W82l VFut yI

ester 102 To ester 101 (10 8 g, 0.025 nol) in H20O (73

m) and THE (113'44 m_l) was added a prem xed
% (Bir25¥lethybpe myrﬁelubfl Zgone W hand(39%5n3- a

aminomethyl-5-methyl-octanoic acid tert-butyl ester 106

Azide 105 was treated with 5% Pd/C and shaken under an atmosphere of
hydrogen for 20 hours where upon a further 200 mg of 5% Pd/C added. After

6 hours the filtrate was concentrated to afford an oil which by 1H NMR was found
to be a mixture of primary amine 106 and lactam 107 (1.75 g) which was used

without further purification.

Example 9 (3S,5R)-3-Aminomethyl-5-methyl-octanoic acid hydrochloride
The mixture of the amine 106 and the lactam 107 (1.74 g) was treated with
3N HCI (40 mL) and the solution warmed to 50°C for 4 hours then cooled to room

temperature. After 12 hours the solution was concentrated and the residue



H202 (14.6 nL of a 30% solution). After 4 hours a

further 12.8 nL LiOH (0.8 M solution) and 3.65 nL of
WOoR202/0846860606 sol uti on) was added. After 30 m nutBGT/IE2003/005712

sodi um bisulfite (7 g), sodiumsulfite (13 g), and

water (60 nL) was added followed by hexane (100 nlL)

and ether (100 nL). The twoMayers were separated and

t th eth Th

Ry BAHAON T DUl EXIEOR B Mhd Dol Rl o PR RO EDS me.

dVSsolm/ed (tebativept ateasit300 188) . [MAE, re@;@%] an)gréﬁ;nl ICCA(ljcd for
an

wg Il éﬁ g: gr apd the filtrate drie
Hﬁiﬂt‘% % 1 %P%& Bn98il1 Ny 6. Zéngundgﬂ/o 3vi% &h 18S; N,
wi t hout further purification. M5, mz (relative
intensity): 257 [ MrH, 100% .
(3S, 5R) - 3- Hydr oxynet hyl - 5- et hyl - oct anoi ¢ acid
tert-butyl ester 103 To acid 102 (3.68 g, 0.014 nol)
in THE (100 nL) at OC was added BH3. M2 (36 nL of a 2
M solution in THF, Aldrich) upon which the solution
was 20 warned to roomtenperature. After 15 hours ice
was carefully added (in order to control the
ef fervescence) to the solution followed by brine. The
solution was extracted with ether and the conbi ned
organi ¢ phases dried (MgSO4) and concentrated under
reduced pressure. Flash chromatography (4:1
hexane/ Et OAc) gave al cohol 103 as an oil (2.0 g,
599 . 13C NWMR (100 MHz; CDC13) 173.56, 25 80. 85,
65.91, 39.74, 39.20, 38.90, 35.65, 29.99, 28.31,
20.18, 19.99, 14.56. WO 2004/ 054566 PCT/|1B2003/ 005712
-74
(3S, 5R) - 5- Met hyl - 3- (t ol uene- 4-sul f onyl oxynet hyl ) - oct an
oic acid tert-butyl ester 104 To al cohol 103 (1.98 g,
8.1 mvol) in CH2C12 (40 nL) at room tenperature was
added triethylamne (2.4 g, 0.024 nol), DVAP (20 ng)
and tosyl 5 chloride (2.3 g, 0.012 nol). After 14
hours 1N HCl1 was added and the two | ayers separated.
The aqueous phase was extracted with ether and the
conbi ned organic phases dried (MpSO™) and
concentrated. Flash chromat ography (95% hexane/ Et QAc)
gave tosylate 104 as an oil (2.94 g, 919%. 13C NWR
(100 MHz; CDC13) 171.60, 144.92, 133.07, 130.02,
128.12, 80.80, 72.15, 39.73, 38.09, 10 37.89, 32.67,
29.71, 28.22, 21.83, 20.10, 19.54, 14.49.
(3S, 5R) - 3- Azi donet hyl - 5- net hyl - oct anoi ¢ aci d
tert-butyl ester 105



Tosylate 104 (2.92 g, 7.3 mmol) and sodi um azide (1.43

g, 0.02 nol) were warned to -50C in DVSO (30 ni).
wWQ@\RdoensBedour s the sol uti on was cooled to rooPCT/IB2003/005712

tenperature and diluted with water. The sol uti on was

extracted with ether 15 and_the conbined organic

phases dried (MgSO4) and cofcentrated to give an oil

79% . Furt
Exn0] S BEGS RS- Apfibinethy RS kA heptanoe acid
= -ewwgmnano;n CHC13). 13C NMR (100 MHz; CDC13)

172. Oll2 80.73, 54.89, 39.73, 39. 46&0;% g}gl, 33 40,
29. 85 8.30, 20.15, 19. 82 14. 52.

(WM&t h)HAHQent realid |n 2. qne ud
(35, 5R) -B- 20 ampnpasihyl 5 metfhyl - oct anoi ¢ ac%\/\‘/\

tert-butyl ester 106 Azide 105 was treated wth 5%
Pd/ C mad shaken under an at mipsphere of hydrogen fior
20 hours where upon a further 200 ng of 5% Pd/ @ added.
After 6 hours the filtrate was concentrated tgdl af flord
an oil which by 1H NMR was found to be a mi xRur& df
primary ami ne 106 and | actam 107 (1.75 g) whh¢h was
used 25 without further purification. ?mglEtN
(3S, 5R) - 3- Ami nonet hyl - 5- net hyl -octanoic a 3
hydrochl oride The mixture of the am ne 106:3&Y T
llactam 107 ( lLid# o, Wa treated V\”\I D?S‘N HO (40 rrL)

and the soI ut i @ @r me 50C forBr HOEBIES tﬁtn acool ed
t oHOO erature. oA N e W\
concen ed and the, r%gi 20011[1“"652%66 \_(

PCT/ | B206%3#805712 l?5 recr ysctO i zed fromnét hyI
acetati@sto give the am naiacid as a white soli di1805
ng. n z g_r elative intensity): 188 [ M+H, 100% .
Anal . CaFEer CLOH21NLOR: HIC11 C, 53.68; H, 9.91;
N, 6.26. Found: C, 53.83; H, 10.12; N, 6.07. 5 WO
2004/ 054566 PCTs¢IB2003/ 005712 -76 npiiso, 10:

Synt €13- Ami thyl - h j
ol 19T (- )M| 30 g3, H2864-—d|:|—’0 ("l

CO,tBu CO,tBu CO,tBu
114 115 116
RaNi, THF, H, l
HyN
H,N 6N HCI 117
+
CO,H
HN
Example 10
0}

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester 108
To S-(-)-citronellol (42.8 g, 0.274 mol) and triethylamine (91 mL,
0.657 mol) in CHyCly (800 mL) at 0°C was added methanesulphonyl chloride

(26 mL, 0.329 mol) in CHpCly (200 mL). After 2 hours at 0°C the solution was
washed with 1IN HCI then brine. The organic phase was dried (MgSOy4) and

concentrated to afford an oil (60.5 g, 94%) which was used without further
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Ovs LAH 2 HO2QA ~ ~ THF, O0Cto rt 108 109 110 O 01k
NH Ph'  LiCl, Et3N, Me30001, THF O LiOH, H202, A1l O

WORMMDSIS6HO THF, H20 Olk Br CH2CO2t Bu 0 O THF, PCT7882003/005712

CO2tBu Ph CO Bu Ph™ 113 112 111 BH3SMe2, THF TsCi1,

Et 3N, NaN3, DVsO, HO W DVAP, CH2Cl12 TsO j 500C 3

CO2t Bu CO2tBu CC2tBu 114 1415-116 RaNi THF, H2 1 H2N
CQO2t Bu H%N 6N HC1 117 ACO2H HN,; Ie 10 118
NBvHigAdey I HHONMR g00MEg) CBCH3)d. Qﬁeﬂ@ rm)o&tz (@Hemw 2.9%5(38, 5),

RELYER IaSn- 025 (B1RE L6 6165535 Rty k18 skt o (HEym

ay.oP H\Qﬁ]ac@gqci{Zngt hanesul phonyl chloride (26 ni,
0.329 mol) in Cl2 (200 nmL). After 2 hours at OC the

sol ution was
(R)-2,6-Dimethyl-oct-2-ene 109

To alkene 108 (60 g, 0.256 mol) in THF (1 L) at 0°C was added lithium
aluminum hydride (3.8 g, 0.128 mol). After 7 hours, a further 3.8 g of lithium
aluminum hydride was added and the solution warmed to room temperature. After
18 hours, a further 3.8 g of lithium aluminum hydride was added. After a further
21 hours, the reaction was carefully quenched with 1N citric acid and the solution
diluted further with brine. The resultant two phases were separated and the

organic phase was dried (MgSO4) and concentrated to afford an oil which was

used without further purification. MS, m/z (relative intensity): 139 [M-H, 100%].

(R)-4-Methyl-hexanoic acid 110

A procedure similar to the synthesis of (R)-4-methyl-heptanoic acid 99
was-utilized giving the acid as an oil (9.3 g, 56%). MS, m/z (relative intensity):
129 [M-H, 100%].

(4R, 55)-4-Methyl-3-((R)-4-methyl-hexanoyl)-5-phenyl-oxazolidin-2-one 111

A procedure similar to the synthesis of (4R,5S)-4-methyl-3-((R)-4-methyl-
heptanoyl)-5-phenyl-oxazolidin-2-one 100 was utilized giving oxazolidinone 111
as an oil (35.7 g, 95%). MS, m/z (relative intensity): 290 [M+H, 100%].

(3S,5R)-5-Methyl-3-[1-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidin-3-yl)-
methanoyl]-heptanoic acid tert-butyl ester 112

A procedure similar to the preparation of (3S,5R)-5-methyl-3-((4R,5S)-4-
methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester 101
was followed giving 112 as an oil (7.48 g; 31%).

(S)-2-((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester 113
To ester 112 (7.26 g, 0.018 mol) in HpO (53 mL) and THF (176 mL) at

0°C was added a premixed solution of LiOH (37 mL of a 0.8 M solution) and
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washed with 1IN HCL then brine. The organic phase was
dried (MgSO4) and concentrated to afford an oil (60.5

W@ 20094%4566\hi ch was used without further WO 200B¢DBREGH005712

PCT/ 1 B2003/ 005712 -77 purification. 1H NVR (400 MHz;
CDClS) 5.05 (1H, m), 4.2 (2H,_m, 2.95 (3H s), 1.98
(2H, m, 1.75 (1H, nr),16{7§Hs) 15(4H m, 1.35

(%b%n?éog]yn%% §1 oct %r%'gébfégggj %e aslo&%lnon f%)nf’%oto room
OcAPEratildé. A fkd? ZTH'(ﬁrs( é'odll-l)m %ﬁsuﬁﬁ’e an %géﬁ%glt gullﬁtg (%@g}, and water

al um num hydride (3
f(@P oHer was 8d@€doﬁnd |thehtvmnla3atts1 WieTe Beﬁaycdesd ded whs aquided layer

h I to room e erature After
AL 08 B p e e R e Pt vt ol
atigtedas d’ifsicﬁ‘edamf Edﬁ@ f(ZO@thU OBES restitt rs@ﬁ@tv}ag rfﬂf@@e?l off and
carefully quenched with IN citric acid

bt fiamUia! (YIESp akad sarkertand Yo Hdrden oﬂr(é 4r§sthhtt\az[stused
ses vvere separat ed and the organic phase was
d?%t? 153 Boncentrated to afford an oil which
used V\/lthout further purlflcatlon M5, niz

intensity): 139 [MH, 1009
(@5 5§51§eﬁﬁ roxyalesd: T methyd-heptanaiqacid tertrbutdiester 414 t o

th ci.d 99 .1
was 3#?@2‘2@5 Rinikils e PR ol SR RORRP S S5 U e
mthyizdcmn@roledcad nentdautylteere:s Eo:lyw;ns utll%d[g;mihg a%@ﬁ&?l.m @é Ioﬂ
= R) - 4- net - hexanoyl ) - 5- phenyl - oxazo
TR 2o b M kb e Belr v 161 RS04 o TG Gy s 40761,
of (4R, 5S) - 4- et hyl - 3- ((R) - 4- et hyl -
t anoyl ) - 5- phenyl - oxazol i di n-2-one 100 was utilized
gﬁR@-&M&ﬂwﬂﬁdﬁwlum -3-5alfafylasymethgl)thepmoic geid ¥a¥obutyl
(relative intensity): 290 [ M+tH, 1009%.
(e§'§, gtki-s_- Met hyl - 3- [ 1- ( (4R, 5S) - 4- et hyI - 2- 0x0- 5- phenyl
- oxazald ¢ aRoNb) g_215f2§3 h@@?}’ (ﬁf'ﬂ{ a(?h(g{rﬂ_g at 0°C was

tert-butyl ester procedure s

V mﬁ@aiaFﬁidlﬂa (26 ¢ 8935 Iﬁiol'f) “IRIAY (109 Iﬁ§)4 %@%sﬁf‘ chloride (3.15 g,

net h 0X0- 5- phenyl -oxazolldlne 3~’car bonyl ) - oct anoi ¢
é’d?lé ey pndyilie pplugien srarmed to REmMempémitire ford. Hhairs yhatBpon

Fore it dnfy 101G el ore added, Afier Ldhoprsy INGHC g ided

aad etie fda3laYersesp@bted12hé GrgdficOphaSe GhS wiRhdd With e (1R or
nL) and THE (176 nlL) at
dried (MgSO4) "and concentrated. Flash chromatography (95% to 86%

hexane/EtOAc) gave tosylate 115 as an oil (1.53 g, 36%). 13C NMR (100 MHz;
CDCl3) 130.03, 128.12, 72.18, 37.89, 37.71, 32.67, 31.49, 29.88, 28.22, 21.83,

19.07, 11.37.

(3S,5R)-3-Azidomethyl-5-methyl-heptanoic acid tert-butyl ester 116

A procedure similar to the preparation of (3S,5R)-3-azidomethyl-5-
methyl-octanoic acid tert-butyl ester 105 was utilized giving an oil 0.956 g, 97%.
MS, m/z (relative intensity): 228 [M-No, 80%].
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0C was added a prem xed solution of LiOH (37 nL of a
0.8 M sol ution) and WD 2004/ 054566 PCT/|1B2003/ 005712

WO 7@40R0626 ( 10. 57 nL of a 30% sol uti on) and t hePGDIBROINV5712

warmed to room tenperature. After 2 hours sodi um
bisulfite (7 g), sodiumsulfite (13 g), and water (60
m.) was added and the two | &ers were separated and

t ted Wi t t her e,conpi ned

o A e L B2 bt 1y e o PRES i

d59w®h)ddtéptanoﬁ@mama~t(tﬁﬂﬁdgte}1ﬁhe resul tant solid was

fllter 0 the filtrate dried and

conce g? 386 ?@%amg)owas Heated with2040 ESV( qwg)é)[mﬁ)a@ THE 20 mL)
VindhgHakerd whadre t

(3S, 5 QJG 3- Elyegr %nxeﬁﬁedt)s hf;és‘l’ ayqrogen, for, 36 hours. The, catalyst was

tiemovestipy filtesoe and the resfulqanmblmhad SVISIIOm fuatheit purifit@tion.

preparation of (3S,5R)-3-hydroxynmethyl-5 10

nmet hyl -octanoic acid tert-butyl ester 103 was utilized
dixzimpge H0 GOHR)-3-Mnimonmthylid-me(i138peanofidid MS, m z

ggg!)@atfh‘éenﬁx%g”? athé 19780d 84 118 L:rzvas I\{t’e(at%tlls ) 3N HCI and
(tﬁ@*s@l@loﬁs WME‘B&Y io §Oc(d %rufﬂ’?ou‘llsl@él fc%n gglﬁg%n%)ﬁra € and

noic acid tert-butyl

ronCenliatednitbe yredubtaiHRIChRas( Sbfectdd) t@lon%cﬂ?fge é‘k}goﬁﬁit@gﬁphy
,. and tosy

|d|n 26 g, 0.033 nol)., DVAP (100
ot igiiglos ltic oG b uine 5P AtTAS M Gridedn st ggeam

t e r

NOE AL D M MEmzCd ot McfllbPdITAEURO Ry o G5 YRYs-

eaneeibl-5-methyl-heptenwic lagige esarmplp ali0a VS, rn&deel@ui\gaamt@sn ):

SRR I st AT andy
I48% GOk gnxs, kopybate 115 as an il (1839,

37 89, 37.71, 32.67, 31.49, 29.88, 28.22, 21. 83,

19. 07, 11. 37. (3S, 5R) - 3- Azi donet hyl - 5- net hyl - hept anoi ¢
acid tert-butyl ester 116 A procedure simlar to the
preparation of (3S,5R)-3-azidonmethyl-5 25

nmet hyl -octanoic acid tert-butyl ester 105 was utilized
giving an oil 0.956 g, 97% M5, mz (relative
intensity): 228 [M N2, 80% . WD 2004/ 054566

PCT/ 1 B2003/ 005712 -79



10

WO 200uABIE6G |

(S)-4-((R-2-Methyl -butyl)-pyrrolidin-2-one 118 and
(3S, 5R) - 3- Am nonet hyl - 5-net hyl - heptanoi c acid
ester 117 Azide 116 (689 ngy) was tPEHIB2A03/005712
with 20% Pd/C (90 ng) in THE (20 nL) and shaken under
an at nosphere of hydrogen for 36 hours. The catal yst
was 5 renoved by filtratiof0and the resultant oil

. ¢ ey . i
(el | SAhers bERIS, 81 biniBbi @i 5B Eolingie acid

m xture of amne 117 and | actam 118 was tredled with
6N HC and the sol ut iWO 50C fof, ]

t (RritewodlyBdortide r oon™t enper at uee gnd——ooncentrat ed. The

resultant oil was subjected to ion-exchange

chromat ogr aphy 10 (Dowex, sfltbngly acidic resi ®0 using
5% anmoni um hydroxi de to give a cream solid wh|ch was
recrystallized from nethanol/ethyl acetate to gyve

(3S, 5R)-3- am nonet hyl - 5- met hyl - hept anoi ¢ aci d,

exanple 10. M5, mz (r& atl ve intensity): ﬁ4 IMi-H,
1Q09 al~_Calcd fo L C, 62.39; ~05;
NWE@nm 63.23; § E£1.33;<N7.80.]wo0
2004/ 054566 PCT/ | B2pPS/ 085712 - 80 Exanplpgsll®

Synt hesi s of (3S,5S)-3-Am norre?%y\l- 5- met hyl - oct anoi c
acid 0123HO (R)-citronell y22 bromde 119 120 11220 O O 0
HO _O/NCA N CQ2tBu Ph' , CO02tBu ph"~ 123 122 121 1

TsO N3 _ H2N OO2tBu CORtBu CO2tBu 124 125 126 H2N

TsO/\(\-/\| . Nm

HyN

124 125 126

HN m

CO,H

Example 11

(S)-2,6-Dimethyl-non-2-ene 119

CuCly (5.36g, 39.7mmol) and LiCl (3.36, 80.0 mmol) were stirred
together in dry THF (40 mL) for 15 minutes. The resulting solution was added to
methylmagnesium chloride, 3.0 M in THF (168 mL) at 0°C under nitrogen
atmosphere and stirred at that temperature for 15 minutes. To the reaction
suspension was added slowly (R)-(-)-Citronellyl bromide (55.16 g, 251.8 mmol)
in THF (100 mL), and stitred at 0°C for 2.5 hours. It was warmed to room
temperature and stirring was continued for an additional 1 hour. The mixture was
cooled to 0°C and quenched with saturated ammonium chloride solution. The
suspension was then extracted into ether, washed with water, and dried over

MgSO4. The solution was concentrated under reduced pressure to afford 36.3 g;
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CO2H Exanmple 11 (S)-2,6-D nethyl-non-2-ene 119 CuCl2
(5.36 g, 39.7 mol) and LiC (3.36, 80.0 mml) were

wa@eoonoedes 5 together in dry THE (40 nmL) for 15P@i/ImBRoes05712

The resulting solution was added to methyl magnesi um
chloride, 3.0 Min THE (168 nL) at OC under nitrogen
at rmsphere and stirred at t§dt tenperature for 15

 Jaut t ctiqn _suspensi d slowy
OH & Lo iR Aot BE S Br5 ol Skit) ey
B [ML@H M0%], o4 [mim#@ﬁg,@N @S%ﬁor 2.5 hours. It was
warnmed to room 10 tenperature and stirring was

conti nued for an additional 1 hour. The ni xture was

I d with saturated amoni um
“(ﬁf-4- e sg'ﬁﬁ glc fﬂ?

suspensi on was then extracted

i nto efdéte, (Sb:@s@rﬂﬂrnWhyhnM)ﬁR-eﬁe 1394390i £ @58 2ehmolYif @ etone
The sol uti on was concentrated under reduced pressure

tSLhpf B‘FQJ w3 2glded Jouos TeaRen B8 MIOTNLBAORSAGO6ELA.5 hours

rr?l : 1% |R§§ﬂllt§ ns&ngwly 81@ ﬁ{ﬁqr_]fea?%%r‘}nxth}§4was poured
[1Mo]d-baﬁhﬂ3f§&l soltfith .of (N&),S& Matl h:xtm&ts@haa Qitfer.AE s lx?theTiownh
the (S)-2,6-D nmethyl-non-2-ene 119 (39.0 g, 253.

Mmb)andnccan:en’fmu@i ib vadilo) Tt 6)1@ wessdieddad diaslesd ﬁﬁé ag&hinol

70 i chEraot AP S ben stiraf i udimugn. Miesesns

WBR1tiBR Ul RCwadhdl Gyith @i%@lj‘t ﬁﬁ’dlﬁ@(ﬁ WitiP fosf Hﬂggﬂ%@%x@ ed into

extracted into ether was washed wth rine

QHigEnt Thé ssluich wacdited dvee MEJQ) HRBédAUEn MRS (&I EHRkY Bfsive
in rretQhanoI (70 nm.) and 11\% NaOH (700 nmL) and ?&l s

5214122rgd6<5%r o8 QSpHAvtiag]-hdptaoie el s 16h sl UVISQ nmya&elative
shed C cidified wth 10% HO and
’Psété't)\é\fd‘%qﬁ iﬁ%’:ﬁz The solution was dried over

I\/gSO4 and concentrated to dryness to give 24.22 g;

Ve -hetanoic acid as an oil. M5, in/z
((Sésgs-ﬂ\-,@etl}yﬁﬁe&@ﬂlwet 1lAeptanopl)-S-phenyl-oxazolidin-2-one 121
(4R, 5 L - 3-2D l-0
azol TP e HRRD Km0 L oo B of DRESSLR R IR
mn@knsdfmptaonyk)ﬁ ﬁlr@ﬂyl&ﬁpazdidlwmﬁe-mw&)lm‘ﬁzed glvglég (4R, SS) 4-
mttﬁﬁgeggghsﬂﬁé 1) ta%g?l?%-pheny g}ialzgfldln 2- c?r?eeIZI 6.2¢g; 80 0%,
as an oil. MS, m/z (relative intensity): 304 [M+1H, 90%], 355 [M+1H+CH3CN,
60%].

(38,55)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 122

n-Buli, 1.6 M in Hexane (18.0 mL, 30.1 mmol) was added dropwise to a
solution of diisopropylamine (4.6 mL, 32.6 mmol) in dry THF (50 mL) under
nitrogen at -5°C keeping the temperature below 0°C during addition. The mixture
was let stir at -5°C for 20 minutes and then cooled to -78°C. 121 (76 g,
25.1 mmol) in dry THF (12 mL) was added to the LDA solution and stirred at
-78°C for 30 minutes. #-Butylbromo acetate (4.8 mL, 32.6 mmol) as added to the
reaction and stirring at -78°C was continued for 2 hours. It was let warm to room

temperature before stirring for an additional 18 hours. The reaction was quenched
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met hyl - 3- ((S) - 4- net hyl - hept anoyl ) - 5- phenyl - oxazol i di n-
2-one 1216.2 g ; 80.0% as an oil. M5, nfz (relative

WO pi0@nsissey) : 304 [ Mr1H, 90%, 355 [ M+1H+CH3CN, PCBOSA03/005712
20

(3S,55)-5-Methyl -3-((4R, 59) - 4- et hyl - 2- oxo- 5- phenyl - ox
azol i din-3- car bonyl) octandle acid tert-butyl ester

e oabhe Sotylh LR R lp sgiPissiptarelien. erer
'M%:S@Z- Q“hm‘%}ldnn wik ycoﬂt&h(aﬁ% Fg‘ V%l% deLorid! 'résr%%e?vpgcﬁ? was

keepi ng the tenperature during

Wisoved titr got2he¥as. TBE hek r H N
the(r)1 cooll (e tt e, TRS 18 z%rfe. §’Jllétlo§1cvxfa9 al%gve'a;{b tc&gl #Nhom

ﬁﬁEPf(r&tzquhf;fovVagocé@@efaﬂh@r inhan icBagio| Thei wrulting ps&ouplfa&d was

ShteodBd Mg ISP YL OB RS S n@%& e

MBGrivde i thioned):f360 [RI-0aUHS)3+ 1, 066%) e,t18
room tenperature before stirring for an tlona
hours The reacti on was quenched V\D 2004/ 054566

g £ 2 e -Spechl o £RHDINT R wid @3%&&

m@mxyrﬁmywmwlghowaﬁme aeﬂatemmnyﬂes&ér pive_a solid
di ssol ved in hot hexane. The hexane

d
;gls Iut ﬁgﬁﬂhl %tea?ff?iwea migtuEeel THE (?%ﬂwmlt)e%ﬁdewa@ufﬁi 0OmL) at
08 0084 AL ] IR PRag  TPAS W
41%

%?Zﬁg%g\%rgéfrﬁ%{ﬁh % )iué&‘(g gffg [sﬁﬁ%% %_84% %clxgél hewSo o I%%gzactlon
Wgﬂ‘iedm%wn b(sﬁ‘»hfrt@ €1 g)S);ecﬁtéﬂv{(%tsﬂgﬁés € 1388@1; sth) WELE G60UE). A 1:1
acl u er an

ﬁé{hﬁg/ﬁ ’Ba%ﬁe(?ﬁ@mléc‘f’%sngﬁeﬁ 9&‘6‘?‘%{ apérthe [pugapic ghaserwas
gﬁﬁra\}_\éﬁ&t teIIrh@ agﬁécﬁfs r%%g& \'VQS %H Wifh &g zg{% hé nggmgg)orgamc
QEFQSFf« iVeRs dﬁeCB@%?ﬂ-mCQﬂﬂn& amh¢emnadadL1rﬂvhc(db 8l resttlde Awas

The resul ti ng solution was stirred at OC for 4
ﬁ’éﬁﬂlg@d T heplang aaetipbatir feisS auoes. B muhmnguﬁrémpﬁaté Twas

[ wa Al1l
mtiregggaggfﬁ# tfe /Eﬁecggé%élg%ffsg ﬁ@')ne?ﬁgg g‘§‘1‘?@ﬁ WO@Hed and
t he organi c phase vvas separated. The aqueous phase

th 15
S S SR S AR
VacuoA Pftecdigsisitaaes thedpﬁawaﬁsl@l dfn(sh%)@ﬁy&ggyrhahyl 5-

stir for 5 mnutes. The resulting precipitate
methyl-octanoic acid tert-butyl ester 103 was followed giving 123 as an oil. 4.0 g;

76.0%. MS, m/z (relative intensity): 230 [M-C(CH3)3+1H+CH3CN, 100%], 189
[M-C(CH3)3+1H, 70%].

(SS,SS)-S-Methyl-3-(toluene-4-sulfonyloxymethyl)-octanoic acid tert-butyl
ester 124

A procedure similar to the preparation of (3S,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 6.9 g
of 124. MS, m/z (relative intensity): 343 [M-C(CH3)3 +1H, 70%], 384

[M-C(CH3)3+1H+CH3CN, 100%].
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15

filtered and the filtrate was concentrated to dryness
to give as an oil.

W@ 3B46563- Hydr oxynet hyl - 5- net hyl - oct anoi ¢ aci BCT/IB2003/005712

tert-butyl ester 123 A procedure simlar to the
preparation of (3S,5R)-3-hydroxynethyl-5- 20
met hyl -octanoic acid tert-bt¥yl ester 103 was fol | owed

Y| 1 Qi 4 6. 0% ,gxrz(relative
s 88 aAa03 B Soppeuhattaneiasefor kB cdteh 455
[ M C( Ckipjcdeditde sittilr-to the preparation of (3S,5R)-3-azidomethyl-5-

t ol uene- 4- sul fonyl oxynet hyl )- oct an

(3sh§]§$-5-lvbth%|-3( X
PN enoL: 3Cid ey hutylasies 103 was filowvedrabving @r9e; Gi6fh bEI25
t i R - [ - 3~ ene- 4-
(88, NS BLlaifle Slerkifs): 200 MRS st s or 104

was followed giving 6.9 g of 124. M5, mlz (relative

i ity): 34 C(CH3)3 +1H, 70%, 384
[(3)% %EM@W mefhyjeqctangis a¢id 4exsdudpleester 126
PCT/ | BRQR31 .
(3S, 59) - 3- et ﬁ%'fg-a%-lﬁé‘t‘ﬁ’ﬁophaél& 10% PA/C (1.9 ) in methanol

1(80.0 yas kysdregens®8 a0 4 rR8d dou9@hsuirsi Tl sdl@tidi®as filtered to
. rrati gn of. ( 5R).-.3- azi donet hyl - 5- )

%‘%}?3 rf%c%a%flg % dv 1{“3} tWE\SuF%?Heg’stﬂFr newts sigRs MiBPYtofsther

gusitiogion. IMB, 664 qQlelkdR iA8naR)OI (r Y

ntensity): 212 [quce( 5 4Hendt)” %45%!\/&45@121{, %), ¥8ss

([yéﬁl%)c}é&%i%(%ﬂet hyl - 5- net hyl - oct anoi ¢ aci d

tert-butyl ester 126 A m xture of 125 (2.8 g, 10.4

mol ) and 10% Pd/C (1.0 g) in nmethanol (50.0 nlL) was

BrdmplpeiiaB8 5 Sa3- Ahiiheth9I-5 ethPusGandil §eido! Ut i on was

filtered to give 1.7 g of crude 126 which was used in

t he néxtPre¢edyrayisimben o uthenarepatstion f o example NB, (38,3R)-3-

[@ﬁMl?-Iljll_(ﬁﬁHétH &@%@*E%@o&%ég[%?%ﬁbwég (g)%iﬁg g}.z(gaSmplg' 91. 380 mg;
88670 Srr RMNT{CO5B Y 812,50 TRt PL!3 9 &t @pgi fH)’é“‘z'.é?) 4, 1576, 5.1

procedure sinmlar fo the prepardtion o xanpi e
BSIBR2-A) (dany aenetinyg 1-12,, ety tjan@ikCe &gl

foll o&e/ed g(i vimrzg exangl e 1?@3%%0@] Zgigbgﬁg%lm'os (m,
dHp3er) (s, PHYOL3Q 6, IHY BI®(MS2E), 1885 (th)) 6128, fudd(reldtive

Tuey: 357 P 100) o E B 00?1
1.55 (m 1H), 1.30 (m 3H), 1.10 (m 2H), 0.85 (m

6H); M5, mlz (relative intensity): 187 [M1lH, 100%,
211 [ MF1IH+CH3CN, 309% .
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WD 2004/ 054566 PCT/|B2003/ 005712 -84 Exanple 12:
Synt hesi s of (3S, 5S)-3-Am nonet hyl - 5- net hyl - hept anoi ¢

w@eiod/055366 HO (R)-citronellyl brom de 127 128 BCT/(B203D05712

OHOO/N E - VN _ CORBu -Phi.> C2tBu Phl . -' 131
130 129 TsO N3 H2N CO2tBu CO2tBu CO2tBu *'~ ~ 132
133 134 H2N C2H Exanpl e-3

n t . .
e T T
5 solution of LAH1.0 Min THE(336m_ 336 ) at
OC over a 45-mnute p ring was Cﬂ%ﬁuued/\
f oR)-airomdiblon@dal—4>=hour|s at @C. Thereacti on was =
slowy quenched with a saturated sol ution of ammpnium
chloride followed by the ®&dition of ether (100%fL).
The resulting white slurry was filtered and the

filtrate was dried over MgSO4. The sol uti on was
concentrat ed under red@ced pressure to 10 affogpd 26. 2

g; 83% f 27 as an oill, (reI atlveJJln nsi y)
180 QN 100 39 [MEIH 9094 Wp N Y
2004/ 4566 PCT/ I BZP - 85- N B
O,tBu Ph* ’
131 130 129

:

COztBu COztBu COztBu
132 133 134

| |

CO,H

n

Example 12

(S)-2,6-Dimethyl-oct-2-ene 127

(R)-(-)-Citronellyl bromide (49.1 g, 224.2 mmol) was dropwise added to a
solution of LAH 1.0 M in THF (336 mL, 336 mmol) at 0°C over a 45-minute
period. Stirring was continued for an additional 4 hours at 0°C. The reaction was
slowly quenched with a saturated solution of ammonium chloride followed by the
addition of ether (100 mL). The resulting white slurry was filtered and the filtrate

was dried over MgSO4_The solution was concentrated under reduced pressure to

afford 262g 83% of 127 as an oil. MS, m/z (relative intensity):
180 [M-1H+CH3CN, 100%], 139 [M-1H, 90%].
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(S)-4-Methyl -hexanoic acid 128 A procedure simlar to
that used to prepare conpound 120 was used gi Vi ng

wa2009084506 128 as an oil. M5, nz/z (relative PCT/IB2003/005712

intensity): 129 [M1H, 100%, 170 [M 1H+CH3CN, 70% .
5

(4R, 5S) - 4- Met hyl - 3- ((S) - 4- m8bhyl - hexanoyl ) - 5- phenyl - ox

InGHa g e 129. ocedure simlar to that used to
3?8%%‘?%“‘( Ehg °3°4$“ﬂ€tlg§/| Z3-((S)- 4-
met hy|A pejptduie ¥inlitad tpthenyded ox prephictofpduf £20194s YRS giving
y ngVIE 35.0 g of crude _
(3 £33 ﬁ-gré’(sh% 0%~ N8y ra/z nselpive Hetranoy) )12%- RAEY| 1a50],
qqgl[miﬁ;r@}gﬁﬁ 76%2 as an oil. It was used in the next

ut’ furthel

step wtho r purification. M5, nz/z 10
(relative intensity): 290 [ M+1H, 100%, 331

, 209 .
%&@%gﬁ%ﬁgﬂé&me&hxléwmmrghenzl-@wnﬁdim%ﬁpe 12%
azol i ¢y : ' |0 -

130 A prasequfouanayla IRERSANS Srdale (eSS Bty 2R84
G@g?ﬂﬁ?)ep@lﬂﬁﬁ-ﬁypheﬁyl(c(mmlﬁh‘i)—}?ned 121 was us%d gi\lzing 350g of
4- net = 2=0X0- 5- nyl.- oxazol i di ne- 3- car bon - oct ano
iC‘SJEEci ﬁkﬁlﬁﬁ:‘gm@fﬂég@%ﬁ-ﬂ?@ﬂﬁx ﬁcéa%eflty}:%lg%w@din-zone
429 .20 a8, 0iR 3t 4% Qfedl; | ' il

r eléat i voé i_tht egnsiet 1)%:Odlgzlg}?t[ é&éﬁqk%&égsﬁlgﬁﬁ?ﬂ\%%ﬂ%a?oﬁﬂ S, m/z
ﬁnviaimms@my):ﬁ@mﬁ1@200%W3m,[hfsamcm,[mu 459% .
(3S, 5S) - 3- Hydr oxynet hyl - 5- met hyl - hept anoi ¢ aci d
tert-butyl ester 131 A procedure simlar to that used
(38,88 RPMEhyBS(ER),5-4MbtNyIBE 5 I phenyledkazolidine-3-

met hyl -octanoic acid tert-butyl ester” 123 was gi ving
farbopyl)sepiandi aaid terfbusy] estar 1305, mi z (rel ati ve

[ o bt Sirblsop FAERT) wbbld)as 2 Seneit> 4dmysS -
easetsﬁ}z_-gx?ﬁtmgylaexl(azaidifaa@cﬁrggngg@gmh@my &g& hﬁéh)hiﬂﬁlp‘éﬁer
18 Sl i i et b s 2598 SRII v whte it Mo Gelative

s dsaoy! oxy MRk ty@N O] i gyat 3 t 4
was ng I omeg[g%%idr%%%lggwoﬁ 1‘?‘5’ 3@4 %ﬁggliﬁ%.cﬁhg%%f 402
pviodecIswRrsoH pag1HMIPE next step without further WO
2004/ 054566 PCT/1B2003/ 005712 -86 purification. M5,

mz (relative intensity): 329 [M C(CH3)3+1H, 85%, 370
{39,355 3 Bhydrd I niéehiPNmeRyheptanoic acid tert-butyl ester 131

A procedure similar to that used to prepare (3S,5S)-3-Hydroxymethyl-5-

methyl-octanoic acid tert-butyl ester 123 was giving 1.2 g, 52.1% of 131 as an oil.
MS, m/z (relative intensity): 175 [M-C(CH3)3+1H, 100%], 173 [M-C(CH3)3-1H,
100%], 216 [M-C(CH3z)3+1H +CH3CN, 95%].

(38,58)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-heptanoic acid tert-butyl
ester 132

A procedure similar to the preparation of (3S,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving2.1g

of 132 as an oil. The product was used in the next step without further
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(3S, 5S) - 3- Azi donet hyl - 5- et hyl - hept anoi ¢ aci d
tert-butyl ester 133 A procedure simlar to the

w@e@pas#sé on of (3S,5R)-3-azidonethyl-55 PCT/IB2003/005712

met hyl -octanoic acid tert-butyl ester 105 was fol | owed
giving 0.76 g, 54.0%of 133 as an oil. M5, rn/z
(relative intensity): 198 [#¥6€(CH3)3-1H, 100%

AP MEDETRIL gL op FELACRAR-TE. Prmp T0ec

f e lﬁs @, efesyy! - 5- met hyl - octanoi ¢ acid
t[g{td(bu??/f) es;regglzé V\%g used giving 0.62 g of 134 as

an oil. The 10 product was used in the next step
rel ative

i BREe AtaomeipueinS Ehemtpnok i fort st psend S50
Exanpl £ pietelide sidlardo ﬁi@ﬂ?%ﬂb\ﬁl 0T33$T§R 18l azll::b?m isC

acid A procedure simlar to that used e 11
Vmgthmls@@awq/aqq@ te(rtglg;tﬁ]@ster 105 was followed giving 0.76 g, 54.0% of

2.05 (m 1 1,30-1.50 (m 3H), 1.00-1.20 (m 2H)
d38,58)3- mkgomhyhs-zne(thxelﬁmmtmmlc acitdensibutyt esl(8°713EII\/H-1H

it o gyl SRS agoulea K7, el Snmt b anetnyt

[vtiahbic+SHEB ;- b&@%stem&%%wg@mg%& IgB&Oi)ﬁ Q081 bA. The
-87 Exanpl e 13: Synthesis of

(Prsiusyvas used H’o%tlﬁgﬂ stsp atheyt fuiden erificasiondMsS, m/z (relative

A S ko e R S

Hzoel LDA, HO THF H20 QuNx1 Br CH2CCRtBu O N CO t Bu
78 C Ph' ~ 139 138 137 BH3SM2, THE
TE%ﬂmP E@E Kﬁg %ﬁ% &Amppomethylfomethyd heptaygigacidnso N3

A procedure similar to that used for Example 11 was used giving (3S,5S)-

" 3-aminomethyl-5-methyl-heptanoic acid (0.3 g, 65.1%) as a white solid. 1 NMR

(CD30D) 6 2.80-3.00 (m, 2H), 2.40 (m, 1H), 2.20 (dd, J = 8.2, 7.1 Hz, 1H), 2.05

(m, 1H), 1.30-1.50 (m, 3H), 1.00-1.20 (m, 2H), 0.9 (m, 6H); MS, m/z (relative
intensity): 187 [M+1H, 100%], 211 [M+1H+CH3CN, 30%]. MS, m/z (relative

intensity): 174 [M+1H, 100%], 172 [M-1H, 100%], 215 [M+1H +CH3CN, 20%].
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"C2tBu "G -Q2tBu CO2tBu 140 141 142 Pd/C, H2 6N HO
H2N- H2N C02t Bu 2H Exanple 13 143

W@ R)o445450¢ hyl - oct anoi ¢ acid 136 5 Lithi um chl op¢TEB2003/005712

(0.39 g, 9.12 nmol ) and copper (I) chloride (0.61 g,
4.56 mmol ) were conbined in 45 m THE at anbi ent
tenperature and stirred 15%finutes, then cooled to OC

. td I . . Con. i
S M SRS AT kbbbl d
biyalhrocldofide0 g, 22.8 nmmol) was added dropwi se and the
sol uti on was ahla l%t]gﬂwarm sl ow Ot %8 ﬁng)i ent

t Fd1 Yo W é_%fwér—tr 3 H&R
qﬁjexﬁc%heg byd cautious addition of sat. NH4CL (a%),\»ﬁ);\d/\

stirred wwth Et20 and sat. NH4€1 (aq) for 30 m nut &s.
The phases were separated and the organi c phase dri %d

(MpS™) and concentrated. The crude product was used
wi t hopit puri fi ceoidBR0,, To a sol uti onypk, al kene 135 (3.8
g, P9 ¢ Immr) imeBA,orl aRé ane at OGCHE NS 89
Jones' FesBent=12-7 M i B 4 (‘aq)turQs &L, 31}8)84 | )
and the_ sol ution was 3l | o¥§(602fB6 warmslowy to 137
anbi ent "Tenperature with stirring overnight. The

m xture SMafHFti oned between Et20 and H2O, the
phases re WD 2004/ 054566 PCT/|B2003/005712 -88

separated, and Tf%@ﬁr@é‘?ﬁ’c phase washed with brine,
drig ) _@Hed2 concentr . emw
purifiedojms flash chromatographgofi® 1 hexanes: Et CAg)Bv
to affegd 2.14 g (59% of acid 136 as a colorl ess o :
LRVS: mz 156.9 (Mt); 1H NWR (CDC13): S 2.33 (m 2H),
1.66 (m 1H), 1.43 (m 2H), 1.23 5 (m 5H), 1.Pﬂ’9’f(zmr)
1H), 0.86 (m 611). Jones' reagent was prepared as

2.7M sol ution by conbi nj 6. 79 Cr@Ruce3 m_H[qQW
and diluting to 100 %NMO (4R; 2 )

u CO,Bu
5S) - 4- Met hyl - 3- ((R) - 4- met Hy2¥oct anoyl ) - 5- pheny! - oxaZol
i di n-2-one 137 Example 13 143

(R)-4-Methyl-octanoic acid 136

Lithium chloride (0.39 g, 9.12 mmol) and copper (I) chloride (0.61 g,
4.56 mmol) were combined in 45 ml THE at ambient temperature and stirred
15 minutes, then cooled to 0°C at which time ethylmagnesium bromide (1 M
solution in THF, 45 mL, 45 mmol) was added. (S)-citronellyl bromide (5.0 g,
22.8 mmol) was added dropwise and the solution was allowed to warm slowly to
ambient temperature with stirring overnight. The reaction was quenched by

cautious addition of sat. NH4Cl (aq), and stirred with EtoO and sat. NH4CI (aq)
for 30 minutes. The phases were separated and the organic phase dried (MgSOy4)

and concentrated. The crude product was used without purification.
To a solution of alkene 135 (3.8 g, 22.8 mmol) in 50 mL acetone at 0°C
was added Jones’ reagent (2.7 M in HpSO4 (aq), 40 mL, 108 mmol) and the

solution was allowed to warm slowly to ambient temperature with stirring

overnight. The mixture was partitioned between EtpO and HpO, the phases were
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W@ 2004254566 16. 2 mmol )

To acid 136 (2.14 g, 13.5 mmol) in 25 nL CH202 at 0OC
was added 10 3 drops DMF, followed by oxalyl chloride
resulting in vigorous garCT/IB2003/005712
evol ution. The solution was warned directly to ambient
tenperature, stirred 30 mnutes, and concentrated.
Meanwhi l e, to a sol ution of-38he oxazol i di none (2.64

%egut y?’l !t?f}(ran %&fﬁ@c:& a PEW?%IC CEHWEISm fr:]q_ (Mg$Qy), and
m&amqfeapwfﬁ@ rebie M WsUr Sirs %d%osﬂé b %(%18&%%9% (8:1

m nutes at which tine the ‘aci e in

vb@ganea@d@échtomﬁard@ 14T 6§ Waf tacianl 3ees stdlomasd oBOLRMS: m/z

nm nut es a? then warnmed directly to anbi ent

t Rtk gw q@@ﬁlsae@zaﬁm, gH.. 1wmllH)rﬂet3mmabBe1 23

art|t oned between Et20 and sat. NH4O (aq), the

:zaﬂlass \;ﬁéloe o) £ %%ﬁma RED+ fraes’ oFeéﬁ?ﬂth%E@éaféﬁlaécﬁ 2.TM

( r dob R

by ARG 28 T8 GO, 28 35 S ity Bififito g0y with
2 (M+); 1H NWR (CDC13): 8 7.34 (m 5H), 5.64 (d,

J = 7.3 Hz, 1H), 4.73 (quint, J = 6.8 Hz, 1H), 2.96

(m 1H), 2.86 (m 1H), 1.66 (m 1H, 1.47 (m 2H),

VIESE RO T NG W
(3S, SRo AcidEBBY([R:13- %(143)% ol iRk - éHQ@% ar @*@W&Js ded

azol i di ne-3- 25 carbonyl)-nonanoi c acid”t

esdrops DASE, Tollowsal bit bRalyDEhIBHHES QPE R, a18. 7 8nfhd) 8re§ﬁ-}t1ng in
12.6 mol) in 30 niL THE at -78C was added

LEUPYS 38 eXelgHeR- iLhs spludion was v asasd diwectlytogmipient temperature,

r nu es a |ch
tl@ﬁ%&& o)?zggg?ut%;' - gﬂ% X%g@&?ggtsﬁ q\qea}‘gzvl'@ { gohl 6)n of the
ez oliglin oad d €064g,0 [14i% enmdl) €1 QU tHIO NTHES aﬁtJ78‘f(§3 dwhPradded

WO 2004/ 054566 PCT/ | B2003/ 005712 -89 30 ni nutes,
-y Nithinp S8 sp ki hesargs.fl.3 miz 14.9rmmb)) drepsvisel dibg mixture

i e e

pddéd diopast. bHIeV\matuﬁI 2fhs dtigred 230 mivhH&sl af AIR°C, th& warmed
phases were separated, and the organic Ehase dri ed

divgeibite, anahientempeiature aad qu@cmw¢t@§m s Theniikiugiwas
aagaoa AT (i b Ll

l L n%lscp Mgmggj (aef)%é'%;‘)segtcr:geé{t(%% 01( gxeezghihaone
Jl,’.}? aﬁfq_rfof%e%{ﬂ ggMg m/&%?'@?(Mﬂ T "R (cbc@) 5754, SED),
5.64 (d, J =73 Hz, 1H), 4.73 (quint, J = 6.8 Hz, 1H), 2.96 (m, 1H), 2.86 (m, 1H),
1.66 (m, 1H), 1.47 (m, 2H), 1.26 (m, 5H), 1.13 (m, 1H), 0.88 (m, 9H). The crude

product was used without purification.

(35,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-nonanoic acid tert-butyl ester 138

To a solution of diisopropylamine (1.8 mL, 12.6 mmol) in 30 mL THF at
-78°C was added n-butyllithium (1.6 M soln in hexanes, 7.6 mL, 12.1 mmol), and
the mixture stired 10 minutes at which time oxazolidinone 137 (3.2 g,

10.1 mmol) in 10 mL THF was added dropwise. The solution was stirred for
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W@ 2@8/084566 9H) ;

16.4 Hz, 1H), 2.40 (dd, J = 5.1, 16.4 Hz, 1H), 1.69
(m 1H), 1.38 (s, 9H), 1.28 (m 10 7H), 1.08 (m 1H),
13C NWVR (CDC13) S 176.45, 171. 20CT/IB2003/005712
152.71, 133.64, 128.86, 125.86, 80.83, 78.87, 55. 33,
40.02, 38.21, 37.59, 36.31, 30.86, 29.29, 28.22,

23. 14, 20.41, 14.36, 14.26.-88nal. Calcd for 025H37N05

NO R eafteg® pRifpodens i S IS Gindll 7 adied” ulenay
Ardpwise ut30°Cosh@hel A thfe Kas ausvédtd %nﬁfskﬁz&lty% 1303@ over
(2 65@9%6 14 mmol) in 20 nL THE at 0OC was added

axtyres wht prgiioned [bier¢eroliioNy airch 5. M-LflClg(aq) the

d hyd en peroxide (30 wt % aqueous
gﬁqﬂws e syt o8 (e creoie M wrind MESOdadrspeonted

VIRIE SR Vo i 21 bl SR st p L ot o CBEROFERAS) to
?g@ﬂa@ e@s5at (69%) Ry caddii s Ay Qélo}lg%hmyst%lﬂl{% %9114\%5?*(1384 86°C.

, then extracted wth a;les pnty”
efptatenl @nd1i00e CHUIgRNIEE NMIRSEIYEshes)y Wit 162 (d,
grlhzzd (|\/g50(4) and conantrat ed. @:The gr ude (ac )§9 (
was7.3skdzl Mli[)t hmt(qlnﬁﬂzlj":!:@BlM 1H), 4.29 (m, 1H), 26d7 (dd, J = 9.8,

{1k iy 2481 T 106 4 Mo 1539"83”%212%1@@@&% @,
TP ah 08 ity D58y Bul: Lok @DERAadRAS: A, 15271,
195 Lk (a0 ST YBE P LA 056

Adda9t p®02) 23817!3 2DMB, WAS6 aHOBE At i(taléchf’or@gsglgm C, 69.58;

conpl etely consumed (ca. 5 nm). The rea

dl Srfedn &4 312p. Boldidt Co69.87; MESES; N 805, parti ti oned

bet ween Et 20 and sat. NaHCO3 (aq). The phases were
separated, and the organic WO 2004/ 054566

m{@wM&HﬂMyl)=s3@clﬂihaﬁ€d washashiyl dskertizone, dried

(MyS™), and concentrated to provide al cohol 140.
LRVS: LR1asolgtipmof esfgr mm (%éﬁxg1g)14 18mgl)68 2()qu THF—atl(]?COwas

%g%,d’_% pre]c’_g[lbg %0%630 10‘11qu|) L1O%—il ﬂpn()g}scgatg (L. Olgt 7@5 8 glrrg)l) and
H&droéé‘ﬁ perdx{di3 (Bmwt%'ﬁqueéusdfgolﬁ 55,0940 in 13) @Eg mixture
(m 2H), 5 The ‘cru pro uct was

N\&edum:di IVLgdﬁmBlyr fcfr@li)&hin@fbs then warmed to ambient temperature and
(3S, SRZi)) 5-Met h - (t ol uene-4-sul f onyl oxynet hyl’) - nonan

SiiEech 0 ppinues me,alctlorewmuemhedr@t (BCdornﬂdlth(l@OlnL 10%
meg &q§ il A vith %%d\afh gases Were separated, and the

organic phase washed with brine, dried (MgSOy), and concentrated. The crude

acid 139 was used without purification.

(3S,5R)-3-Hydroxymethyl-5-methyl-nonanoic acid tert-butyl ester 140

To a solution of the crude acid 139 (6.14 mmol) in 30 mL THF at 0°C was
added borane-dimethyl sulfide complex (2.0 M soln in THF, 4.6 ml., 9.2 mmol),
and the mixture was allowed to warm slowly to ambient temperature overnight.

Additional BH3-DMS was added until the acid was completely consumed (ca.

5mL). The reaction was quenched by addition of MeOH, then partitioned
between EtpO and sat. NaHCO3 (aq). The phases were separated, and the organic
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woer®sasided qui ckly dropw se.

(0.1 g), p-toluenesul fonyl chloride (1.37 g, 7.2
mol ), and then triethylamne 10 (1.8 nL, 13 mmol)
The m xture was We@TEER003/005712
i medi ately to anbient tenperature follow ng addition
and stirred overnight, and did not proceed to

compl etion. The nixture was?%artitioned between Et20

HQSeWaSh with a%}lh @ﬁg@(g%)vﬁﬁﬁb%{{?{eﬂdm ]%'Bgld[': I'h?cohol

l' gani ase

%ggéﬁégﬁ F&ﬁ%%Pﬂngﬁ§ﬁ%ﬁg@?%9p§?¥§q8%dgr¥ gfgé%}iﬁihf42
disﬁm 6@% éqﬁf{%%?‘i Lhi’“”%‘?%?}l ;%(ﬂgd J=149,56

tert Bu vl f ocedur’e 'Si

P 8N A2, DBHIHQQH)SB%I@ 9H)a212@lo(mfgtdﬂb [ 192 (m, 2H), 0.85 (m, 6H).
net hyl - oct anoi ¢ aci d tert but | ester 105 was fol | owed

&w.cr}@ezﬂ?%t vasused vwthouppyHiaiengi | . LRVS: nz/z

200.1; 1H NVR (CDC13): 8 331 (dd, J = 12 2, 4.2 He.
111). 3.19 (dd, J = 12.

TSRS Mg (epencr Fsuitpaylonyaethyh-ipmaneic ast) terirbu!

%g‘]g é% 0.81 (m 6H). Exanple 13

3- Ami nonet hyl - 5- net hyl - nonanoi ¢ aci d
hydr ocit) geélte 14016 1aaim0sl) 1 30 (il. CHYCINasOtty dno gadmt BNIAP
in the presence of 20% Pd/C, EtOH, at 45 psi of H2
f(on ghp phrolmesesuifoipyl o«/h'lokaadd IﬁhS@ gude mmohp azst then 1tigthylamine
whi ch 25 _was 1goncentr d used w

L.
B0a5ms- 4 oD T4 RAd S i TS Tty i prmed
qmm& % aﬁ’iﬂﬁnﬁ g éﬁ}aﬁr@ rf@llé‘@i%g heaiied ah® sti®éd bver®Bht, and

m nut es, coo ed concentra Recrystal li zation
fd@notatr@cmdhexanpbtlm Ghiedaigtige 38s gal(tlms% bQ’ﬁWﬁenaEtiz@ea)nd IN
of (3S,5R) - 3-am nonet hyl - 5- net - nonanoi ¢ aci d

YOk G Bhei phasessWare scppEiade gad tiqwraamq RBasgoWpthed ppjth sat.

?@&%‘%(8@3@@&%@%%8@/ B loBenttpipb A b1 M1gee 141, The

1z 200.1 (Md): 1H NMVR
ﬁ@lgwsum@ﬂo@ggﬁép@m ?n.g' 4ZHz, 1H),( 2? 79 (dd,

= 13.2, 7.3 Hz, 2.29 d, = 6.8 Hz, 211),
2(;§%Ré @6%%33})me}léﬁ35 &%hg# H%a‘l&g Q%d(t@}t L@l esQer?:l%lZ( m
55 57; A IproctQuri gimildyr t&ths Preffacativn: of @S SB) 55lzﬁigmet-liy1 5.
N, 8
%gl e 5T SR S 105 8 RIS D ettind di g2 o o
I—CKS) ess 011 %Rﬁél mrz %%%H ﬁ%& Ec'ﬁ%c%)t $ 9%?'((&&{ ! _bffﬁf:'ﬂf Hz,

1H), 3.19 (dd, J = 12.2, 5.9 Hz, 1H), 2.22 (m, 1H), 2.10 (m, 1H), 1.39 (s, 9H),
1.21 (m, 8H), 1.00 (m, 2H), 0.81 (m, 6H).

Example 13 (3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid hydrochloride
The azide 142 (1.0 g) was hydrogenated in the presence of 20% Pd/C,
EtOH, at 45 psi of Hp for 15 hours to provide the crude amino ester 143 which

was concentrated and used without purification. To the amino ester 143 was added
6 mL 6N HCI (aq) and the mixture was heated to reflux 90 minutes, cooled, and
concentrated. Recrystallization from EtOAc:hexanes provided 0.38 g (45% from
azide) of (3S,5R)-3-aminomethyl-5-methyl-nonanoic acid hydrochloride as a
colorless crystalline solid (HCI salt), and a second crop of 82mg (10% from
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144 145 O LiOH, H1O 27, LDA, HO THE H2ZO Qu O

BrCH2CO2tBu 0 0 O N O Nx 02tBu Ph' tBu i 002 THF, -78
w@28h/0545d8 147 146 BH3SM2, THE TsCl, Et3N, DMACT/IBI@3/005712

CH2C12 TsQ NaN3, DMSO N3 "~ ~ / "CO tB CO2t Bu CO2t Bu

2 149 150 151 Pd/C, H2 HN - 6N HO H2N' 2 2tBu

CO2H Exanpl e 14 152 The (S)-%eid 145 was prepared from

(R) C|troneII | brom de according to the procedure
Artde) rreag Assookiaingd. 1R)= 440d6630.- IRMSn oi/e 280i1d(M8). [ HThMR

B> ?%%cﬁ?mi‘%ab%ﬁé b 4% hale 18er 3 il 229
r@zjll4 aS é?c()r%dﬁ?bg%g? Ilﬁﬁl (g?mpfﬁ@%rﬁj( 1?5]068

58),-6H) Ak hly ICaB:d(beﬁilHQEIthzC} @t%FBW 5, -19-17hen i sooFaak: C,
idin-2-one 137. LRVB: in/z 290. (M27) 1H NWR
(DL 33,:10907N38.86m 3H), 7.28 (m 2H), 5.64 15 (d, J =
7.1 Hz, 1H), 4.74 (quint, J = 6.8 Hz, 1H), 2.92 (m

2H), 1.71 (m 1H), 1.42 (m 7H), 1.18 (m 1H), 0.88
(Bxangity 14 \8InP6H/0D 535 GS)-BAmimaAG Ry DS mctRyl-ndhanoic acid

EtMgCl, CuCl,, LiCl CrO4, H.SO,. HyO
(R)-citronellyl bromide LB 103, HyS0,, Hy

HO,C SN
144 145

0] LiOH, H,0,, LDA.
Ho)\(\‘/\/\ Y BrCH,CO,Bu 9 @
CO-tBu o) OJLN’\<\/\/\ 22 OJLNJ\/\/\/\
2 LNC : p S
Ph" * COyBu  THET8C py
148 147 146

BH;SM,, THF

TsCl, Et;N, DMAP,
CH,Cl NaN,, DMSO
HO™Y ™ 2t TsO , 3 N
149 150 151

Pd/C, H,

N 6N HCI HZN/\(Z.;;;:

CO,H
Example 14 152

The (S)-acid 145 was prepared from (R)-citronellyl bromide according to
the procedure outlined above for (R)-4-methyl-octanoic acid 136. The yield was

comparable and the 1H NMR spectrum was identical to that of the (R)-acid
enantiomer. LRMS: m/z 158.9 (M+1).

Oxazolidinone 146 was prepared from acid 145 as described above for
(4R,  5S)-4-methyl-3-((R)-4-methyl-octanoyl)-5-phenyl-oxazolidin-2-one ~ 137.
LRMS: m/z 290.1 (M-27); 1H NMR (CDCI3): 6 7.38 (m, 3H), 7.28 (m, 2H), 5.64
(d, J=7.1 Hz, 1H), 4.74 (quint, J = 6.8 Hz, 1H), 2.92 (m, 2H), 1.71 (m, 1H), 1.42
(m, 7H), 1.18 (m, 1H), 0.88 (m, 9H).
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t-Butyl ester 147 was prepared from oxazolidi none 146

as described above for conpound 138. LRMS: r |z 348.1
W@ 200885456Al cohol 149 was prepared fromthe t-bRCliB2003/005712

ester 147 as described above for

(3S, 5R) - 3- hydr oxynet hyl - 5- met hyl - nonanoi ¢ aci d

tert-butyl ester 140. LRVS:-925 nmiz 156.9 (M 100); 1H

o, Etesis? 17 8 bithuned siopt Gyidingnd a6 & pertiedabove
Zbf) cordpotind (138. IMMS: Av/d 4811 s(gm 7H, 1.11 (m 1H),

0.84 (m 6H). Exanple 14:
5S) - 3-/HRPHS FEP HYas. Bfﬁa«'trtsqiaﬂonhémtrim%l eptardl4073s, described above

Fo) (38 A NPIE Rt Ry I Ll RORANR! £i G ulifEestRY R 5.
(17%?15609 &ampmﬁm (@ﬂ@@%w@@ﬂ olgcd G.6 . LD, 3.45

hydrochl ori de. The crude salt tai ne

BOWKE 80100, ok e Fan APIDOEE Al %ngmvﬁq 1-38 (m,

diahi ! m. Hib0idde(m.0EDf r ee base. The waxy solid was

washed twice with Et20 and dried to furnish an
anor phous white solid, np 144-146C. LRVMS: 15 miz 172.0
(E;;qam je 14 @Sqﬁﬁb&%@)l@)xethyl S-mi@hyldponanoicadd Hz, 211),

2 14 8% 6@'5(“')3 Aﬁrpbmom t%"iGS-ZlHyéﬁj%ngwé g 4\%5%%1@ed 0 149

B@T 1dBA0RA! Of5he2 f0r93(3 - @niheineBYNENBSh$1-Rnanocic  acid

%X% 1) 3- Am nonet 5- et hyl - decandic acid nPrMd ,
pshlorifley) Thy gade ﬂ%@oqalt e obpRyned; Wﬂ&)n@mﬁ@d bb ricmezsi@lange
SRS P et S S RS hell SRR i

BQ%I)MQI%[B& eldahk-to OV idBiheRiiee®asé. Bthe Mixy sofi@ V@IStV@E[Sth twice
p ’ ]

with EtpO and dried to furnish an amorphous white solid, mp 144-146°C. LRMS:
m/z 172.0 (M-28); 1H NMR (CDCl3): 62.76 (d, J = 5.9 Hz, 2H), 2.14 (m, 1H),
1.96 (m, 2H), 1.25 (m, 1H), 1.12 (m, 6H), 0.96 (m, 2H), 0.66 (m, 6H).
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157 156 2 155 BH3SM2, THE TsCl, Et3N, DVMAP, NaN3,
DVSO, HO,  CH2Cl2 TsO'" 50_ N3" CO2tBu C02t Bu

w@apsBsusie8 159 160 5% Pd/ C, THF, H2 3N HC H2X¥/(B2803/005712

CO2H 50 C 02t Bu Exanpl e 15 161
(R) -2, 6-D net hyl undec-2-ene 153 A procedure simlar to
t he preparatl on of (S)- 2 6-dBnet hyl -non-2-ene 119 5

DERRRE P50 M S B s iy RS- nctitgeatbic B8
2.10-1. 89 (m nP2¥CL CACIGEIC(s, 3H), IuGJH(SS,, H3H) ,

1S dproellyP Borfige) AT 08 (T 2H)—6-88-6- mgcemr\/\/
11H). (R) -4- et A @6iahoi c acid 154

(R -2, 6- Di net hyl undec- 2-ene 183 (10.03 g, 55903 T4)
was d| ssolved in 10 acetone (270 nlL) and C@,Q_I‘@d t

0C. Jones reagent (Cr03/H2SH4) (2.7 M 128 ) wa
added dropwi se, and the reaction allowed tHwEsTh t

roomg t enper at Ltrdaﬂﬁg 18 hours. The react MesORET

PO U 2S4o (200 ni he aqueous

| ayer \;%Eaact e%ga% L L
conbi ned “or gani cs vverEhdr| edogsier FC4Y prered and
rot ovappeéd to give an oil 15615 The crude oil was 155

di ssol velPHWALAFC12 (400 nl) and cooled to -78C. Ozone
was WO 20004/ 054566 PCT/|1B2003/ 005712 -94 bubbled into
reaction until 56k Et@NtDBIAFermve traces Nsis PMEO, rrpurl ty
(65)&?@/\8\? gitet hyl ocy arsd; 50T net hy

(5 n) awsuadded, and the reactoogmu stirred at ro@ﬁQtBu

tenperggure for 2 hours. The solsyent was renoved, g@nd
the crude material chromatographed on silica el ut/Jng

with 20% Et CAc/ hex to give oil. The 5 oi §%k4sTHF, H,

di ssolved in ether (100 ni) and extracted with 109
NaOH (2 x 25 nmL). The ueous Iayer3§Hmere 0}9

and extracted wth ébhNer éSO Ly —Thg ¢ CO,tBu

Example 15 161

(R)-2,6-Dimethylundec-2-ene 153

A procedure similar to the preparation of (S)-2,6-dimethyl-non-2-ene 119
was used giving 153 as a colorless oil (20.16 g, 98%). IH NMR (400 MHz,
CDCl3) 6 5.10-5.06 (m, 1H), 2.10-1.89 (m, 2H), 1.66 (s, 3H), 1.58 (s, 3H),
1.34-1.23 (m, 4H), 1.15-1.06 (m, 2H), 0.88-0.81 (m, 11H).

(R)-4-methylnonanoic acid 154
(R)-2,6-Dimethylundec-2-ene 153 (10.03 g, 55.03 mmol) was dissolved in
acetone (270 mL) and cooled to 0°C. Jones reagent (CrO3/HSO4) (2.7 M,

120 mL) was added dropwise, and the reaction allowed to warm to room
temperature over 18 hours. The reaction was poured on to water/NapSOy
(200 mL), and the aqueous layer extracted with ethyl acetate (4 x 100 mL). The

combined organics were dried over MgSOy, filtered and rotovapped to give an oil.

The crude oil was dissolved in CHCly (400 mL) and cooled to -78°C. Ozone was
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workgo4/os4366 t he conbi ned extracts dried over

aqueous | ayer was cooled to OC and acidified with HCl .
The acidic |ayer was extracted with EtOAc (3 x 100

MBCHTB2003/005712
filtered and rotovapped to give 154 as an oil (6.86 g,

54% . 1H NVR 10 (400 MHz, CDC13) 8 2.40-2.25 (m 411),
1.70-1.62 (m 2H), 14711?4(m 8H), 0.87-0.84 (m

Eilkpghuth acbdy thul B & RN traces of ths mowsity (GFRYES)53.7-

athobthgionta2t,6deent 5 5)1ﬁemymrfeue1 Bl §. w4 added3 7and® thETRéaktion
&I ssolved in Eﬁ-n%_?l and cooled to OC.

i Ay TR [FERCTEUTS 40kt 1044 1T’6e RO WasSemaued and the crude

%?%lﬁgfogé%%ﬂgH@ﬁlé?e gﬁ%%&%og%ﬁ%%&ﬂe §o giye oil. The

tolili whs dlmdimdsmsqﬂmns(il@mmaans tekfrﬁc&ﬁd #ith00% DaO¥0 (2 x 25 mL).

r;il nutes. Li Cl , 1),
(Lhe) agpieqt H@xerss V\fﬂﬁ% rF;QImbineSi SRR ity rféhqre (¥pmLy, The

%ﬁug&ls rﬂ&é‘r)was 185 6oC0ar-deitiflef AR ‘Pﬁll %HQ {:I&E;I_ﬁl er was

reaction warned to room tenperature overni

satreded witls Qapo(Rkd00 nilbe dl s combied aéé@factatp diied 28ver
Et OAc, filtered off, and washed generously wth Et OAc.
MgS@4.| filtaaed anmotwwqipem to wiviehl Sdasean 02 (6.86Q, HUY4). AHONMR .
brine. The organics were dried over MgSH4, filtered,
A Mo Ipplsd O ZrHe225uas 41Dt ér70al.620vGs, 2H), ol’rzm—@grla(phdﬂ)
on silica eluting with 10% Et QAc/ hexanes to give 155
AT 3d{m, QHI;[@]M =gll.889%%in GHCNMR (400 MHz, CDC13) S
7.44-7.35 (m 3H), 7.31-7.26 (m 2H), 566(d J =
7.33 Hz, 1H), 4.76 25 (quin, J = 7.03 Hz, 1H),

3§4R$s?.491g1§ 217@) 4%1&ﬁy}2nﬁfhlﬁ)?]) slisl).enyl&ézohdﬁ@z(dﬁe 155
(m  2Gomppung 154 g675 hg. B s:cglm&veﬂ it dIHIF (95 mL) and

ot é%?ﬁ%%%? &*’% mizﬁﬁﬁhé} R 2oy

aalmvveaﬂl edr3pwizaaddityh bf RE@RALGtAChIbHI 6 9B WY 5683 8Mol).
T S gﬁ){ocedure simlar to the preparation of
(

wWhifetsHspensiop (W, stgyedsat 0°C for 90 minutes. LiCl (1.86 g,

oxo 5 rho oct
amg ter buty ?tq}greﬂl%—gzp%gh@apgfoo?fom%dfén% i ng ?@%b&g,
6851 5Rneb; amt MYIF- (HO(rﬁIA)RwEﬁ) adtietdp bty theZre@otionSwih@ddylo room
oxazol i di ne- 3- carrg%8 -decanoic acid tert-butyl ester

{gpperdurg ovsmighte Ventg‘@% evapprajgdrTha seligarperedaksnsyp in
1 1i1¢C: [8) S T 1 a (]
z‘é;ac;o’lzlaﬁ filferd® ﬁf”&ncﬁx'{r% hegl)g@%: 6&’31y Wi il 61%2)?\% ?ﬁﬁ’ f11%ﬁ_t% W ? g{?‘éh d

Yith \&zﬁelil(Z >95071'1’1]'J)-]zand brine. The organics were dried over MgSOy, filtered,
and rotovapped. The crude material was chromatographed on silica eluting with
10% EtOAc/hexanes to give 155 as an oil (10.974 g, 88%). 1H NMR (400 Mz,
CDCl3) 6 7.44-7.35 (m, 3H), 7.31-7.26 (m, 2H), 5.66 (d, J = 7.33 Hz, 1H), 4.76
(quin, J = 7.03 Hz, 1H), 3.04-2.96 (m, 1H), 2.93-2.86 (m, 1H), 1.74-1.66 (m, 1H),
1.52-1.47 (m, 1H), 1.46-1.36 (m, 2H), 1.27-1.16 (m, 2H), 0.92-0.87 (m, 8H); [alp
=+34.1 (cl in CHCI3).
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1H), 2.41 (dd, J =16.6, 4.88 Hz, 1H), 1.68 (quin, J =
6.6 Hz, 1H), 1.50-1.32 (m 10 10H), 1.28-1.21 (m 1H),

WA 23014568 (m 1H), 0.90-0.86 (m 9H); M5 (APGPQT/IB2003/005712

348 (M+-97, 100%; [a]D = +18.8 (el in CHCL3).
(S)-2-((R)-2-Methyl -heptyl)-succinic acid 4-tert-butyl
ester 157 Conpound 156 (5.6®8-b, 12.59 nmol) was

e T T
manb()nylbdecamntacnbté,rt-hnmtaktemwlded to the reaction
i the reaction was stirred at

T <5
Cor P R B i 55 e U A 1on QAR 5 e, 5S) 4
NadtR{Ee2-020-4 ;gl)anjllfbxégoliﬂmé"?r @aﬂ’a@ﬂﬁlﬁ ogfaﬂgi‘é“agﬁ tﬁx:[ I%ﬁg/l ester 122
reaction was stirred for
segsdpHowed civing (3598 Fsmethyled-((URs5S )ekhretnl-Eebxoi-3- bhdﬁtymc

st Feamefl Qﬁ‘if‘nPlﬁtaS\ﬁjlatﬁ'gg’&tX 561 18 s O'6hig”
S TR M BB e
oA 0, P0G o P98t o 9151, €7
Hm, 2. Majddn.z)- 16:16 4688 He efH)MY 58 4quihij J £ Sréekz, 1&md1 50-1.32 (m,

Y P I Tt SN LBy TR0 00858 e o MSgare) me
CaB LT IR 1 TR B (57555 12 3 o)

was di ssol ved in anhydrous THE (123 rrL) and cooled to
0C. Borane di met hyl sul fide conmplex (10 M 3.69 nl)
WS 242 Miethplahenityl)-snerinigacidedrsert-dutylresterdd7 med t o

" oa s AR 1SS RR808'D 20250 ORERRD v eI URb A | L0
360 AYENEIS i EobINE 00&2C8L§‘P)u ﬁ@'dfig ggt@ %ﬁ‘z (35%,

reaction was stirred for 1

UotOMBPEed mihbl) Whe ehibiedTahe rﬂhéﬁl adfzﬁa t5hho 'F@JCBSﬁ %gg%se

on silica eluting with 20% Et OAc/ hexanes to give

koeping d. <E8hgheatcagtiprowhs Stllifbd\lM:\O CAB0 Mduyrs, sndDOeRhe8 with
i\le%%o% ég% g(ﬁ%d m& égﬁ W%Izac%lid gwwwf Thq_?agtlon
?Vagng{%(215 rr%S 1%1 fes2 a8% t&éni%;;le'fp sep}a’géltgd (’f%%%kgl%)éls lﬁ%/er was
tifract@] 860 BOACT(3 BHIDO VS, dhdPBe) chmbined 16 taMs- 38ed over
k/?gs(%@ filtered, and rotovapped to give an oil. The crude material was dissolved
in EtOAc (10 mL) and added dropwise to heptane (250 mL). The suspension was
stirred for 20 minutes, and the solids filtered and washed with heptane. The filtrate
was washed with 60°C HpO (100 mL), dried over MgSOy, filtered, and
rotovapped to give 157 as an oil (3.52 g). the material was used directly in the

next step.

(3S,5R)-3-Hydroxymethyl-5-methyl-decanoic acid tert-butyl ester 158
Compound 157 (3.52 g, 12.3 mmol) was dissolved in anhydrous THF
(123 mL) and cooled to 0°C. Borane dimethylsulfide complex (10 M, 3.69 mL)

was added dropwise, and the reaction then warmed to room temperature and
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(3S, 5R) - 5- Met hyl - 3- (t ol uene- 4-sul f onyl oxynet hyl ) - decan
oic acid tert-butyl 10 ester 159 Conpound 158 (2.27

w@2008/03366mol ) was di ssolved in CH2C12 (30 nlL)PCHEIBL003/005712

cooled to OC. Tosyl chloride (1.91 g, 10.0 nmmml) and
catal ytic DVAP were added, followed by dropw se
addition of triethylam ne (-2 55 m., 18.33 mml). The
Ig t-hen r o,

SBREA B0, REORY B8 Bu s REC S Bned yir eom
mﬁ@ﬁﬂg regiled drspviife Theudsctiontvedsi firredafohd@ houitsh aikd %Csolvent
and filtered. The solids were washed wth EfQAc
gaeverner roff- el igaehde Mgl ovas ghrquegtographed gn s Pﬁ@tWQOWIth

over d rotqv
LB S e e R TA RS YA S Y
1%%2 exgdl 43 @dl9% hexaes. 31 d8|ﬂ£149
159 '8399 ?%9?({@@}1225 an&lcc)il 9. 1115%%(40%&42 O(
Wﬁk ﬁHY 2751 da,,JJz 5.8, §’>@25Hza 12{&92 0€~23)kl_(|)&1ﬂ,1H]) 1:4? (BOH),
;MO @252111 éﬂé,ﬂ 9]%—1 lﬁk@n 121)4120@19 963@1} 1), DB6(Qs3H (9, 6H) MS
6. 23 L, I—{) i7%19214(m 1H), 2.10 (dd, J =
1%P§I)WZ3%16@4 -3p)100%)38 (s, 9H), 1.31-1.17 (m 3H),
1 08- 081 (m 2H) 0.79-0.76 (m 6H); [c]D--lO 1 (c1
. 53 5R) - 3- Azi donet hyI yl -decanoi ¢
a(éSéRr)é- eﬂwlﬂ teb@ae-ﬁ%!f%ﬂ@@@@ﬂw h@@apelcefldgtertrbwl
pg )159sod| um azide (1.26 g, 19.40 nmmol) and DVBO (12
%F Wer e conbi ned and heated to 60C for 3 hours. EtOAc
(100 nMympesmdatil@.20gt RE3 mencl) iveas dingbl¥ad tne CEIYCLT G20 mL)
solids were washed with FEtOAc (20 rrLg, and the
fanldtqoateécto &Vapboyd eblloridh €1.2F gdk0.Grmmeel) and grislyigpDMAP were

4/ 054566 . PCT/ | B2003/.00571 7.¢ch
SRR OPLER B PR S e R i 8 G5 By
OI‘ﬁe reﬁého%a)v&’ th&®¥rred at 0°C for 18 hours. The solvent was rotovapped off
(3S, 5R) - 3- Ami nonet hyl - 5- net hyl - decanoi c aci d
t(é«rmowdﬂylrlerer@d@qequssweb andithiegrudss matgrpbvisshed geth EOg6 and
T
gf'él}eés% ﬁf&q'yr%h S 'WQere u%s}{egowl%)ﬂt@ﬁ(? orﬁlg %ﬁﬁ&e%&%ﬁ?cﬁ%‘lm 0.5N

ydro en an pressure ours
t HCE ©0pUTL Y ésine B0 MIJr @geinovel M Sy, dlltesdd amlsrofavipmededhe oil
off and the filtrate evaportated. The crude material
wass chomatepeghepbe silion e]stihg withel 3% iB1Q Anihekanes igheslienk to H0%
give 161 as an oil (1.21 7199 . 1H NNRléA'OO VHz,
dBOvsyheages7 @ givg, 139 £3.39% g; %%J)oawn oil NMR (400 MHz,

CDCl3) 8 7.75 (d, J = 8.30 Hz, 2H), 7.31 (d, J = 8.30 Hz, 2H), 3.99 (dd, J = 9.65,

3.54 Hz, 1H), 3.89 (dd, J = 9.52, 5.37 Hz, 1H), 2.42 (s, 3H), 2.28 (dd, J = 14.7,
6.23 Hz, 1H), 2.19-2.14 (m, 1H), 2.10 (dd, J = 14.9, 6.35 Hz, 1H), 1.38 (s, 9H),
1.31-1.17 (m, 3H), 1.08-0.81 (m, 2H), 0.79-0.76 (m, 6H); [a]p = -10.1 (c1 in

CHCl3).

(3S,5R)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 160
Compound 159 (3.01 g, 7.05 mmol), sodium azide (1.26 g, 19.40 mmol)
and DMSO (12 mL) were combined and heated to 60°C for 3 hours. EtOAc
(100 mL) was added to the reaction and filtered. The solids were washed with
EtOAc (20mL), and the filtrated evaporated. The crude material was
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11-1), 2.54 (dd, J = 12.7, 6.59 Hz, 1H), 2.26 (dd, J =
14.5, 6.96, 1H), 2.12 (dd, J = 10 14.5, 6.47 Hz, 1H),

wa 200084856 1H), 1.91 (m 1H), 1.43 (s, 12H), 1.BOFIB2BE/005712

(m 4H), 1.14-1.07 (m 1H), 1.03-0.97 (m 1H),
0.86-0.82 (m 6H). Exanple 15
(3S, 5R) - 3- Am nonet hyl - 5- net ¥/} - decanoi ¢ aci d Conpound

Geohitpérefao et e "B 8t edti bt bbayan oi

theead, lsoygshed with toluene, 15 and evaporated. The
crude material was passed through an ion exchange

col um (Dowex 50WK8- 100, strongly acidic) eluting with
V‘gng& 3—ﬂﬁﬁn9m5ﬁﬁyw4lgé|&hyl h@éﬂn@i@amd tert-butyl ester 161

3-am nonet hyl - 5-net hyl - decanoic acid as a
vm| te é(ﬁOilmO@OOf?QCBn]g)undm (1. 86@ =6.25 ol @ THF Nan) was

‘(Zs_%%gen(l\/g\%i' 5%%%@u1%de% -;gé%) %g ’and{ pﬁ_esslu%e g%’ Ei @ourﬁ w1th6thge§ 'igu!rges
|‘Bﬁ h}zlﬁ)gen 1TRS c4tmn stl‘wl}ts flﬁ&eé ofBank: tRO fllfihte 33'791 orﬂatéHQ Tﬂie Qfhide
,099053/ , 0.66 (m_ 6H) l\%
nmgtegglw:qq\,q}hrom@%ra qd; 0(1 Igpica lutmngowith nlleél}qpo]:ta glvv 161 as an
aléﬁlp?%gjl%l ‘%%01)&11 .;@433(9186 /1\(/%15135 ]%CTQST 5557 d?&/ 905 ?2[% 4. 438

éﬁ@é%éeﬁf“—ﬁ%?%%é& 1 356 5 A TS B9, b Pt =
HORS 6‘47THE; 11@?1@1 %ﬁ 1}92191%16131}1? @Ng 12HY, 1F’;h) 125619 4H),
Et 3N,

l\ﬂ<‘14Br0@Hzcch)BUO@0rQ7 (CoRHB). 36—982(H186B)to rt ph) 4,

Ph' CO2tBu 166 165 164 BH3SMR, THE

Example 15 (3S,5R)-3-Aminomethyl-5-methyl-decanoic acid

Compound 161 (1.20 g, 4.44 mmol) was heated to 50°C in 3N HCI
(30 mL) for 4 hours. The solvent was evaporated, and the oil washed with toluene,
and evaporated. The crude material was passed through an ion exchange column
(Dowex 50WX8-100, strongly acidic) eluting with water, then 0.5N NH4OH.
Isolate (3S,5R)-3-aminomethyl-5-methyl-decanoic acid as a white solid (0.725 g,
75%): mp = 174-175°C; IH NMR (400 MHz, CDCl3) & 2.83 (dd, J = 12.69, 4.88
Hz, 1H), 2.70 (dd, J = 13.1, 7.45 Hz, 1H), 2.08 (d, J = 6.59 Hz, 2H), 1.98 (m, 1H),
1.28-1.20 (m, 1H), 1.19-1.09 (m, 2H), 0.99-0.91 (m, 2H), 0.66 (m, 6H); MS
(APCI) m/z 215 (M, 10%), 174 (M+-41, 100%); [o]p = -5.7 (¢1.025 in HpO).
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TsC, Et3N, DVAP, NaN3, DMSO, HO'~ CH2Cl2 Ts050C N3
C02t Bu "~ C02t Bu C02tBu 167 168 169 5% Pd/C, THF, H2

WQEMOHEsN ~ Y H2N COH 50 C CO2tBu 2 Exanpl BC/8B20030005712

(S)-2,6-D et hyl -undec- 2-ene 162 nPropyl magnesi um
chl oride/ ether solution (2.0 M 228 nlL) was cooled to
5 -20C under a N2 atnospher@8-Licd (3.87 g, 91.25

%@p’ﬁ% v\é/%teh(n’g%% 2% @éﬁ%{ll me elbfl é%gthgbﬁ&dﬂo%jac-{ﬂz

he Li 2CuCl4 wspoliagt. cmnzwa dded ViGO m;JIHQDt
CRRAL: 8 bm?l%ageTHF oamdt thé resul i ng3c?gl ution §§:

for 30 mnutes at -20C. R-(-}e Ctronellyl brom de1¢(350

g, 228.1 mmol) was dissolved in THE (60 nl) g added

10 dropwise to the Gignard solution. The ﬁheac I on jwas

stirred at OC for 1 hour. The reaction wagccagied to

-40C and quenched with NH4C (sat'd, 200 njvll c%@dﬁﬂg

dropvm se. The llayenrp,were separ at qu@nd t he *aquéou

| ayde Extra teetngf et I§Be 3 x_ 1GcHzt),BuThe ncﬁrfq/nf\d/

or gani ce0fer e m '

r ot ovapged to give anP}bll R r ude mat er i a’i1 was

chr omat 88r aphed on silica'®5 el uti ng wi th hexanes R
gi ve 162%™ B8 orl ess oil (9.15 g, 22% 1H NMR (400
WD 2004/ 054566 PC;{/‘%% 3/ 005712 -99 CDC13) 8

5.10-5.06 (m ?isﬁ} £1.89 (m 2H), % BYSPs A?@/\N
1. 580 , 2 -1.23 ,
(m/m/\/}/ ma?-63 OztBu

0. 88-0. @ﬂztB(lm 111) (S) - 4- Met hydog@manoi c acid
Conmpoumd 162 (7.97 g, 43.7 mmol swas di ssol ved in 169
acetone (214 nL) 5 and cooled to OC. Jones rea en
(Cro3/H2S™) (2.7 M 95 mL) was added- drepHir Spd
the reaction allowed to warmto roomtenperature over

18 hours. The react] owred @ HoD wat i N2 ST

200 nlL), and the a ou er o CO,tBu
( ) qted chay 50°C P
Example 16 170

(S)-2,6-Dimethyl-undec-2-ene 162

nPropylmagnesium chloride/ether solution (2.0 M, 228 mL) was cooled to
-20°C under a Ny atmosphere. LiCl (3.87 g, 91.25 mmol), CuCly (6.13 g,
45.63 mmol), and distilled THF (456 mL) were combined and stirred for

30 minutes. The LipCuCly solution was added via cannula to the Grignard

reagent, and the resulting solution stirred for 30 minutes at -20°C. R-(-)-
Citronellyl bromide (50 g, 228.1 mmol) was dissolved in THF (60 mL) and added
dropwise to the Grignard solution. The reaction was stirred at 0°C for 1 hour. The
reaction was cooled to -40°C and quenched with NH4Cl (sat’d, 200 mL) added
dropwise. The layers were separated and the aqueous layer extracted with ether

(3 x 100 mL). The combined organics were dried over MgSQOy4, filtered, and
rotovapped to give an oil. The crude material was chromatographed on silica

eluting with hexanes to give 162 as a colorless oil (9.15 g, 22%). 1 NMR (400
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wa@ea408t566 apped to give an oil.

extracted wth ethyl acetate (4 x 100 nL). The
conbi ned organics were dried over MSOH, filtered,
The crude oil MBEIR2003/005712
chromat ogr aphed on silica eluting with hexanes to give
163 as an oil (5.56 g, 749 . 1H NI\/R (400 VHz, CDC13)
8 2.40-2.25 (m 41), 701982m 1.47- 1.11 (m

ey P e 5,05 Bl
SIS b QLSRR P, ot e e

(S)-4-nmet hyl nonanoic acid 163 (5. 56 g, 32.27 mmol) was

a reactant give 164 as an oil (10.70 g
S5 Mg  “CDC13) 8 7.42-7.34 (m 3H),

7.28 ((QomﬂoundGl@.g(’ﬁ'!ﬁ %4224@ 7 nfm&¥ wed, d1s]soR/ea 11?} Gckibne ¥P14 m1)
4.74 (quin, J

1
1an@3coplgly t(( 'C 1@[9nes 1reag:nl (@2}3/&12894)) (217 Mg 9]_5 @B (vfas added
7H) 0. 90- ,
(@@%«77- #ndyibe ﬁ%cglgn @kla\wae%ga WATTREP KO ACTYRE 218, A4 8 hprs.

afQl fediiifr %é u?@lﬁ@&) Al - \gﬁgﬁﬁ%ﬁzﬁ i(g) ﬁ]ﬁf LanRUhY laqﬁecbtug Mayer

165 A procedure simlar to t prepare

Cé%(‘%ﬁ@ﬂé%gvl&l%&@@&t% Q4 xt 1@0 IHIL)V Q‘hé @émﬁﬁleé o§%élnicg wefe dRePover
188945 t ftered,2Bnd S)retﬁvz(p(p@l 20 I\/gllvhylanheﬂt yThe scmde: noit was

acid 4-tert-butyl ester 166 A procedure simlar to
tdhaemeiepaphast o sHise ueines ithakexgaesdtoegiye 63t dsagn Oés<t5eﬁ6 g,

165 (8.42 18. 89 s used as a reactant tog
76 THONE B0 it a0 80288 (Petfh H3BbbAB 6B A, 147-
-100 (5.81 The material was used directly in the
nbkt (@x%@ 0%@ - @) 6Fhy MDABCI s 170.9 0051, 100%).
(3S, 55) - 3- Hydr oxynet hyl - 5- net hyl - decanoi ¢ acid
tert-butyl ester 167 A procedure simlar to that used
t(éRﬁﬁSéﬂbWthﬁfﬁﬂShd m&bylmenamy)-ephept-oxazalidin-2-one 164

d.4ztert-butyl
bl or A pE g gt S FRL iR PRbaR R 155 Fhi et kpert
ttﬁatg(s;m-rﬁ&ﬁ ylagnaa0icoickd 1 ng%ﬁgg 32 Hmmbhl WiYRBsed 400reMtgnt to
CDC13) S 3.64-3.58 (m 1 3.84-3.42 (m 1H),

2028164 &0an(ofl (101D, g 100999 1 L NKIR( (@00 Mz, CIDER) 65,429Hp4 (m,
1.26-1.18 (m 8H), 1.11-1.04 (m 2H), 0.87-0.83 (m

GH), 7198 ((APEB)S9HzZ 2B),75.64Me, 35, 7.50 ¥z, 1HBY)74 (quin, J = 6.78 Hz,
1H), 2.94-2.85 (m, 2H), 1.73-1.67 (m, 1H), 1.47-1.43 (m, 1H), 1.39-1.22 (m, 7H),
0.90-0.84 (m, 8H).

(3S,5S)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-decanoic acid tert-butyl ester 165

A procedure similar to that used to prepare compound 156 was used to
give 165 as a solid (4.25 g, 61%). MS (APCI) m/z 446 (M++1, 10%), 390 (M*-55,
100%, -tBu).

(S)-2-((S)-2-Methyl-heptyl)-succinic acid 4-tert-butyl ester 166
A procedure similar to that used for compound 157 was used except that

ester 165 (8.42 g, 18.89 mmol) was used as a reactant to give 166 as an oil
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10

(3S,5S)-5-Met hyl -3-(tol uene-4-sul fonyl oxynet hyl ) - decan
ester 168 A procedure sipPeCT/EH2003005712
that used to prepare conpound 159 was used except
that (3S,5S)- 3-Hydroxynet hyl -5-net hyl -decanoi c acid
tert-butyl ester 167 (4.16H0, 15.29 mmol) was used

38t Tob e e B SNy ol 8 30
M&ﬁ&’@o D50 (dd, 3 = 0.52 513 to. 1K), 2 45 (s,
, 2.28, 219213(m 2H), 1.37 (s, 9H), 1.27-1.01

6&%@ %ﬁzi,')ﬂg% mieglgl-é'gyeény gﬁ“&?&%‘i ?1"5% t'SrQ %‘?’H&F teg “elg anoi ¢

acid tg rpfocemﬂe lsirgisdr @6 thhb8sed@o ﬁragé@%%ﬁi#oan@ 158 vas uded except
that used to prepare conmpound 160 was used exce

(58, 633 S mgls Bt s s 1 e By i Pégiasas o
68 (4.1

e et %@%uﬁeé%@a%fct@%tcgs}% 1665 e ol 4 dp e ?%%%NMR

9(8@ A B%ﬁ@%% 8164290 h MR 5.889% (1l\dh), 234K R 11,

(B8o- 5%)2 (R, ‘i@i){‘?ﬁ?t(wal PBUMY (AN Qi19-P6A tn, ZH% 0.87-0.83

tert-butyl er 5" A procedure’sinilar to

USE G OMST @IFUTS nzonIiquare s Gshmamsed except  t hat
(3S, 5S) - 3- Azi donet hyl - 5- net hyl - decanoi ¢ aci d

tert-butyl ester 169 (2.50 g, 8.405 nmol) was used as

i
(3(35% SaMtetl%‘; gga(wl\}lﬁﬁ%g (4. fgg’gﬂﬂo%he&gzﬁ%%zg%g 4dibtertMutyl

8003/ 005712 -101 Exanple 14

(3S, 55) -3 Ani L
b oced%rpaocs. SRR R P PR R 1 e et
eete D(BSESSDB ~10ydry kymeth?rl -5-methyl-decanoic acid tert-butyl ester 167

(3S, 58) gam nonet h 5- et hy Idecanoate 170 (1.
64064 rend b RO warmo) geg ua aga Feéﬁ@tﬁa‘iﬁ’tglt’% 168 deaERii ﬂ?aga@%)

1&5%@8@% GhERSS TR 4t e 2Lty 2349 iz,
(rg[% P73 > 94%5%0%}5 1]%9%9&@“’}{(1@’521?&3%%% 234 G,

(549, 2bs=219-513 %nSQHﬁZl 371@) 9H§’- 10@74} (%g(n{ rmHi}H) 85 1, 9% 7.08
- (m ,

ng,cﬁPD,Q€6((d1J=6ﬂ)35f§¥ éBD(m 6H) MS (APCl) |n/z 216
(Mr+1, 100%, 214 (M1, 100%; [a]D = +21.4 (cl in
MeOH). 10 Exanple 17: Synthesis of

( GR,5533-Azidoimetnd {Sapethy]-decineie agid ténssbartyli estendibP

A procedure similar to that used to prepare compound 160 was used except
(3S,5S)-5-methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butyl ester
168 (4.155 g, 9.74 mmol) was used as a reactant to give 169 as an oil (2.77 g,

96%). MS (APCI) m/z 270 (M+-27, 30%, -N»p), 214 (M*-87, 100%, -tBu, -N3).

(3S,5S)-3-Aminomethyl-5-methyl-decanoic acid tert-butyl ester 170

A procedure similar to that used to prepare compound 161 was used except
that (3S,5S)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169 (2.50 g,
8.405 mmol) was used as a reactant to give 170 as an oil (1.648 g, 72%). MS

(APCI) m/z 272 (Mt+1, 100%).



10

OH OAc 6,11 171 172 173 OAc O HO OH3 OO 0O 174
175 176 )~Br OCOOEt COOEt OAc H30 177 178 179 O

WEROENSSOEt 0 -> Br 180 181 182 COON -- 2 BXHIB20E€3/005712

17 WO 2004/ 054566 PCT/1B2003/005712 -102-
(S)-2-Benzyl - 3-net hyl -butan-1-ol 172 Ref. JACS 1997;
119: 6510. Ami de 171. Large- é@lal e procedure for the

nt hes i ¢ aci hyl - but yl
e A R s ShlnnB e i R AR AR LY o T
hex anea pidd@dire sindi®4Qo mﬁehsed?;oBEﬁﬁﬂpm 15 wdé@ﬁecﬁ@d@ﬁt teA-batyl
sol ution of dii so;ropyl amne (108.9 g, 150.9 1.076

85,55)-4-(ewinagathyl)-Simetrieeqapore A0 (14, ElfammpRas used a5
resul tin sol tion S stlrre es a
ERRUIRE 2B Bagrepin 6 8 atvhith e L iBgn AV WS Pl v,
' es, 31..6 [,
B B S TR St oS80 5 2978 T o,
3.91 Hz, 1H), 2.83 (dd, J = 12.7, 7.57 Hz, 1H), 2.43 (dd, J = 15.6, 3.17 Hz, 1H),
2.19 (dd, J = 15.6, 8.80 Hz, 1H), 2.08-2.04 (m, 1H), 1.53 (m, 1H), 1.38-1.27 (m,
7H), 1.78-1.03 (m, 2H), 0.90-0.86 (m, 6H), 0.66 (m, 6H); MS (APCI) m/z 216

(M++1, 100%), 214 (M-1, 100%); [a]p =+21.4 (c1 in MeOH).

Example 17: Synthesis of (3R, 4R)-3-Amin0methyl-4 5-dimethyl-hexanoic acid

174

COOEt
3

177 179
COOEt COOQEt
. )Vé _»M W
180 181 182

CcooHn

example 17
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10 portion, and the suspension was stirred at 0C for
15 mnutes, and at 23C for 15 m nutes, and then

weomhesst® OC. A solution of am de 171 (86 g, PGSBIBRE03/005712

mmol, 1 equiv.) in THE was added to the cold hydride
via a cannula over 3 mnutes. The reaction was
stirred at 23C for overni ghi02-t hen cool ed to OC.

B B Y P B B ) i was 15 di Ut oc

Refh/AmS E0%gLIO0id OHEMidB8N;1.200 nlL), and brine and then
extracted with ether (4 x 15 nL). The ether solution

s congentrated.tq a snal.l yol une, 200 2N
NGRS G HOaH Tah heyRPPunotfceps il 2 temsl Fancihk o
q;d}ﬂesy@qnq:ﬁqﬁ(;[ﬁnd the | ayers were separated. The
aqueous | ayer was saturated with salt and extracted

with ehipém- QGYkllﬂm@nr{@ M T diesaehil 0@ thlorigafinomek $.9 equiv.)

RBAL A Bl OB B

gt %(Eéq;m—{ g—'ﬁ‘t EI—IFO g@o%%&%% flhgics éﬁ?earpeg@lutﬁ,g s%oﬁ Xl O_gu,e@l for

21071mmgte@| antiHyadn&H2CICT, aRd Idld dd thel tem: e@sﬂtﬁf&ﬁbﬂ) 10 ﬂmﬁies
H CH(Me 0.98 (d,
yne-an@oelagerr%paex @iﬁs@% DEbin, Qe DisaBivg wgs s one

f b
SRUE 1 67 SAEh 0D S0k P20 Ll IS, g 27
d.5 ramatets,Carﬁlaheh acsdwdird @he. A3sbhition ¢fvefiaé gt (S8 %]rzsenm mmol,

temperature. Wrk up foll owed ba chr omat ogr ap
sl §9uen) el HE was addes torihe eeld dyfdde wiad qanewla pyes daites. fhe

?gn&ctlgﬁl%éégﬁiﬁ a 9@ t?f— oi}‘ei% ght, %ﬁiﬁ 6&%%%2)_}? EZ)%&%SOS I{Wﬁée was

2{%eAd1RB Afy6the RGW 1.B3GOR/ 0BT LRI 78031 HThé\&thﬁQTHﬂlxture was
251 (dd. 1H, ArCH 1.99 (s, 3H CHscré% 5 (m

dijutedopiemesg agirgu K$ M) 20Qmd2, qnd, briig, andHasn gymjac(pdgmth

S t th t
ey (SR e L BB et BEe o AR SBE RBlof anc
20068t aNeNAGH WdDadlied Sfhdl i 23v@$019. §§1%hfée§/[dr@ ether was
CH3CN (150 ml), carbon tetrachloride (150

Hﬂd@l gnchthe hapre wer@ G€pamityd. dkiet afueouseliyer Bed Ba:mnated with salt
eri odate, (262.50 g, 0 I S, ded fol | oned hy
R R P SSheT %t %@8@5‘? ke aciaing pygani; yay washed with

[ [ ] '
ARE Pl R oy {0 SHHE TR LG8 i T o may ébhed (Pet
cilgaddth ghert- T )/\HBng@BhDhﬁlddZ, 50 g. NMR (CDCl3) & 7.35-7.16 (m,

5H, CgHs), 3.55 (app. t, 2H, -CHpOH), 2.71 (dd, 1H, ArCHCH-), 2.52 (dd, 1H,
ArCHCH), 1.87 (m, 1H, CHCH(Me), 1.67 (m, 1H, CH(Me)>), 0.98 (d, 3H, CH3)
and 0.96 (d, 3H, CH3).

A sample 3.3 g was saved for characterization and the rest was
immediately acetylated (triethylamine 50 mL, DMAP 4.6 g, acetic acid anhydride
32 mL) overnight at room temperature. Work up followed by chromatography on
silica gel eluted with pet ether and then 10% ether in pet ether gave 62 g of 173.
NMR (CDCl3) & 7.30-7.14 (m, 5H, CgHs), 3.98 (m, 2H, -CH,OAc), 2.71 (dd,
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10 and the aqueous phase was further extracted with
ether. After drying on nmagnesiumsulfate the solvent

woRm4esEpor at ed. Pot assi um carbonate (42 g) waBCT/EeH05712

to the residue and refluxed overnight in methanol (250
m.) and cooled to roomtenperature. After
evaporation, water was added03-o di ssolve the solid,

i AR s 0 286 SR 180 (BB EARL0), 180 m. 11
| (& A a h
SR BRCCIIRE PRS] B o CELY sials ey e

extracts were dried, evaporated, and the product was
pucified on a.siligca.gel colum t C ound
st B egbmeina et s Sk and RrF IR promy Byaro-
Hueahi208e 18re nonitored by tlc, and spots were

detected with 12/1Cl solution. Fractions were conbined
to gi vécaatg B/30(13 gc6848 npool) 78as Kivrolyebdn 3¢ HpCl, $850 mL),
(dd, 1H, CHaHbO , 3.93 (app. .t. 1H CHaHbQO), 2.54 .
(efibon (ftrachlopige (169 L3 sl HRLC) Hra@nwwe@z)%ﬁ&)cmwmd-
ggc%uTépigg)ﬂgf@C@}SO L Ao Owdé ddded Foh10WEB )by Rithenium

(@RoAdR) (630 Bey Byl364ninsH p Adipy bvathiahitistirifg itawaPdibuted 7 ether
Lithiumbis(trinethylsilyl)amde (1.0 Msolution in

one i, dnd b Sarolegtp PO AE G Ens sreahis Daftn w epued
S thORgREouk S%hisé'&zgs: RORRM! xiYactdU b0 et 0 @@t&7§rging on
(11.68 g, 91.25 mmol) in dry THE 100 nL at -78C under
amggrespinmoglfie the. sdlveniagasstviaperetgdf Botagsivmenatbogate (42 g) was

SO i,on of henz indide (21.87 100 | J)in
il BR0EN rerfied bt a3l efing! doped to
lrdenh@uiperan@B dAfisesRethtiah, waBway atldl @ddbdolv@nthefsoRd, and
solution of brine followed by ethyl 30 acetate. The

?ecgﬁnﬂgl preasddedhty brane thet Y t%%dchlﬁé)f?@@é\@%‘d% and extracted
4
| shiigh, THE AR R bRl bt BaltfR ol Hipfegpracted

elvith etilosdfom SPhdvedhyined erghlcosxiteets wete @eibd edviaporatednand the
finally with _10% ether in_pet ether gave desired .
cPivgbtintes purifipdon sgdicangoReplemniand the zompopnq wag eluted with

) . LH, .l
Gorstyet i BgSRAe chigrt FOBIR Jere mnftdply Mt 1 ggots vere
2déectédrwith ThHKT SV ractiohs S%eré rpmbined @hi(dit) 2)6, g 0f Bittone
(d, 3H, CH3) and 0.72 (d, 3H, CH3).

( 215. IRRACBETzY b 438h(dd nbie€CHyHy @), 9% (dpppe AiHa 03 g1i:12), 8.54
ethyl ester 177 Lactone 176 (6.5 g, 29.8 nnnl% was

didsls bHveHd Hy Gasd), 228 KemaH, e)and CHcHg C=0), 1.60 (m, 1H,

CH(Me)7), 0.92 (d, 3H, CH3) and 0.85 (d, 3H, CH3).

(BR,4R)-3-Benzyl-4-isopropyl-dihydro-furan-2-one 176

Lithium bis(trimethylsilyl)amide (1.0 M solution in THF, 92 mL,
92 mmol) was added in 3-5 minutes to a solution of (S)-B-(2-propyl)-y-
butyrolactone 175 (11.68 g, 91.25 mmol) in dry THF 100 mL at -78°C under
argon atmosphere. It was stirred for 1 h and a solution of benzyl iodide (21.87 g,
100.37 mmol )in dry THF was added rapidly. Stirring was continued for 1.5 hours
and quenched at -78°C by the addition of a solution of brine followed by ethyl

acetate. The organic phase was separated and the aqueous was further extracted
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cooled in ice bath. Anhydrous HBr was bubbl ed through
the solution for 1 hour 10 and stirred at room

W@ eovpesabar e over ni ght whil e mai nt ai ni ng r eact PONIBOESA05712

dry atnosphere. It was poured onto ice cooled mxture
of pet ether and brine. The organic phase was
separated, and the aqueous-UW¥s further extracted with

et. et her The conbi ned. or gani |.uti.on, was she )
Rl ShEG oo BB oh SR 2Rl Ep Rty R BB ViRd Shrorice
ri%v Qghdrn ar\/cﬁﬁbi@l%} it Y8%CEMEeic ppPemB gdved désiretNMBmpound
( 13) 15 S 7.27 (m_5H, C6H5), 4.02 (m 2H,
CHECE%. BMRO(Clagls) BH - 1¢KaHb By C6H3),5602 (@b, t 1H, CH,IL0),
CHaHbBr), 2.97 (m _ 2H, ArCH2), 2.83 (q, 1H BnCHC=0O,
ﬁ-&l(qdmlﬁiﬂﬁami&@%%ﬂcb 20 A9ZHopg Z-Sméq, aH Be2iC=Q), 205 (m,

oty Clesebleiy b, . vl ne 851, H Gy nd g, 51

qﬁ&.l ester 178 20 Bronvester 177 (7.25 g, about 80%

9 Q in ethanol (100 nlL) containing triethylamne
(3.2 nmL) was hydrogenated overnight in the presence of
20% Pd/C (1.0 g). It was filtered through a pad of

@R, IR)-2-Beuzylebramemethyl-denetbyl-pentanoigakigrthyl estarddit
was e rated, and e idye. ] K
wher oLBBRTBdT P40 RSP P MRS UBpnd] QAT wne

ryotdeid iby bhthl Ahaydrons HBavaR Subbledribictghalse solution for 1 hour
concentrated, and the procedure was repeated tQ
eandnstisiedeat ApPm tHPIRPIGRIG OF FraEEhE Fhile MRIHIRS fegstion under dry

C r iLic . i St
CHHEPECP I PAE DoBRaRy aiel Aol pESYRTT: B Gh, A taine, e
cargmac phlasd . vah sgparatbi/Rnf @GRCABEo6 Wafhrthen exbidcteC&A) pet ether.

3.95 . 2H, CH3 0O, 2.85 2H, Ar 2.64 s
1Fhe @%&%ﬁgw 88 utl?w waaé%éﬂem ReAredly T.?@Oawatfmﬁ@@ﬂed-
2004403 R6RNnRVEL | BI08R/ QPHgivé Zorudel OmpeH ey Ao, NIVRS (€D Cls)
3H, CH3CH2O), 0.95 (d, 3H CH3) 0.84 (d, 3H°~ CH3) and

and ot her's "at Furt her "elution with et
JRME1 M ACHYHEBL)22.8% (18) zmhgfc_pé@s 28314, Y BaGHCEORD.11 (m, 1H,
previous step. 5 Acetic aci
(CRCIRMc2:, bEH7 (i, Y -CHMEDY, 1.pert,y3He€HCHLTY, Btasy(d, 3H,
ester 178 (3.20 g, 12.85 nmmol) was dissolved in
aGAgdasl@9%(heH, 84t). cooled in ice bath under inert
at nosphere. Lithium alum num hydride (500 ng, 13.15
mol ) was added, and the suspension was stirred at

' QRIR R IIBL2Y IS, 4-dimethyl-pentanoic acid ethyl ester 178
Bromoester 177 (7.25 g, about 80% pure), in ethanol (100 mL) containing

05 827((gh, sﬁﬂc6@3§)4.02/§n9m¢c21%@fﬁ@)if3.@bﬁ(@m) 1H 248, 0)\B, 3.55
1), 203. er

triethylamine (3.2 mL) was hydrogenated overnight in the presence of 20% Pd/C
(1.0 g). It was filtered through a pad of Celite, and the cake was washed with
ethanol. Solvent was evaporated, and the residue was taken up in ether,

whereupon solid (Et3N.HCI) separated. The solid was removed by filtration. The

filtrate was concentrated, and the procedure was repeated to eliminate all
hydrochloride salt. Product was chromatographed on a silica gel column which
was eluted with pet ether to give the desired debrominated compound 3.35 g.

NMR (CDCl3) § 7.21 (m, 5H, CgHs), 3.95 (m, 2H, CH3CH20), 2.85 (m, 2H,
ArCHp), 2.64 (g, 1H, BnCHC=0), 1.85 (m, 1H, CHCH(Me);, 1.62 (m, 1H,
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overni ght. Excess LAH was destroyed by careful
addition of ethyl acetate while 10 the reacti on was

warioroeded n i ce bath. Saturated sodi um sul f at ePEEEB2003/005712

added cautiously to coagulate the alum na that
separated at roomtenperature as white precipitate.
The reaction mixture was dirlQted with nethyl ene

ST 0, SRR H B G
I IS AL SR DBl

hﬁEP%ﬁtﬁﬁhnﬁutﬁzetﬁer”kﬁve PVRRe (20 S0ihat A 8G8EH Gver from
dride (1.5 were added. It~ was stirred at room
tpearmeusaatmpe for 3 hours, and diluted with ether. The

et her sol ution was vvashed with waster, i N HG ,

saturated sodi um bi carbonate, brine and dried. The
Sodeticiaoid @RS3IRp2-benzyldtedimethybpentyl-estegy V2 t he acet oxy

égl—lg;)rﬁ)ﬁg’ﬁ(?% e%i?S %}é&%% Bmlsééswedgp'agm)ether and
Z2oBRa(ilicd Hath%’é'%@) atm% ré Lithdldn alERBErCh %drild 6@00 mg,
(m 1H, CH3CHCH( M

(m 1H, CH(M)2), 87 (d
33,15 1@&[3)‘,1) was EadldQctj an:éH;heGHSpenam @28 btifred agmoor@l—@mperature

g Basse STk Mok Waercbl Tt et for o 885 ikl white

3fe I ctidPvhs stirddRhGee BHiR MRANASEH 6ditumi JubfaleGPasidiied cautiously
carbon tetrachloride (60 nL and water (120 nL) was

dd @@ag@aiguthmﬂlpﬁnm%@at geppriEdoal TgOMAOmPEAtigBS Whitg precipitate.
eﬂ)%' r\éagtionflgixlt glyluﬂigugh F&l@?féngghlo%%%,rgglltd aré%%dg]g{ﬂsesodlum

m Xture or ous over ni

t@[fa@rvadswdﬁed aﬂﬂ'ydlhd mbe@tev\AftEr ﬂirlﬁhﬁmh &ﬁ&ohimloﬁ wad eofickiated
m.). The mxture was 30 filtered through a pad of
deigiteent 3l 3-8%ve the solid precipitate. The organic WO

2004/ 01%5%%5 { ﬁg?@o%éagoéﬁéo%ved 19 %Bfoirr%a‘?{@s(c?o L) and

separ at ed, ueous was further extracte
rmbﬂnylaﬁnae (2 I‘jlmﬂnj dBMA(H {2600 hpe amdninetiechnbycyﬁhi ¢.5mL) were

or t s concepntrated, the re e Was lved in
Pt T0aS SRR iro0s tambimes st ot o RRAME ethdr. The
CRRR NNt ae bR with thsR%0 1etifen %Iatukdﬂecﬁﬁ&ﬁlﬁm blcarbonSate

evaporated to a paste that was di ssol ved i n nethanol
(w0 aid dripdt Elsensu}utloaranr@e(ﬂ&t@d g vero tedgivd, thamagetoxy

beanalD 1 ot Aot acids ol Vs ot Lol o
Bt Craor S oEeaty ArCHE Rt S ,elﬁ,“ﬁné%?fz%, 202 (s, 38,

CH3C=0), 1.68 (m, 1H, CH3CHCH(Me)y, 1.23 (m, 1H, CH(Me)3), 0.87 (d, 3H,

CHz), 0.84 (d, 3H, CH3) and 0.81 (d, 3H, CH3).

(R)-4-((R)-1,2-Dimethyl-propyl)-dihydro-furan-2-one 180

To a solution of aromatic compound 179 (5.0 g, 20.16 mmol) in HPLC
grade acetonitrile (60 mL), carbon tetrachloride (60 mL), and water (120 mL) was
added sodium periodate (86.24 g, 403.32 mmol, 20 equiv.), followed by RuCl3

(414 mg, 10 mol %). The mixture was stirred vigorously overnight at room
temperature, and diluted with methylene chloride (400 mL). The mixture was
filtered through a pad of Celite to' remove the solid precipitate. The organic
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WG owh/0mses ni ght at room t enper at ur e.

being cooled in ice water bath and stirred. Chloroform
(200 nmL) was added to the solution and stirred as
The or ganPCT/pag3#05712
was 10 separated, and the aqueous portion was further
extracted wth chloroform After dryi ng t he sol vent
was evaporated to give the-l@ctone 180 5.0 g. NWR

e

%Qﬁﬁ?@fterltlﬁocdrﬁbméd" org&anidVBbRjons leohder{tMtedl hlhe res1due was
86 (d, 3H, CH3) and 0.72 (t

CITBCI_ICI_I('NE?;-R
cligsplveddn etr m} aBpladdﬁ@r@ihﬁw of Firigilnghe, 9q>ma@;m1nwa‘celuted
t

P37 Bnafot el ovapb Bk R it FalfdistBed i methanol
vﬁlO(Dlnﬂ.r)gButasMhnlcerH@aatBQ{S@cg)lvw added,candvwat enixthad kas refluxed
}nhﬁiﬂous as was bubbl e dg éh{l ugh. t he m xture for

8T hqyts 8r§8 3{4 Bk Bvaperaiech Fad 4pe bc}ﬁqs Srasrdisselved in
P TSSRE P dRictid o Mo BT q&%@"@ o %‘?‘??@"fﬁ‘te&ﬂ?‘”hﬂe

tbwlmqmﬂm ipmwafenbéthend ebnwcaﬂhé@tonmh(Zﬁé xanevasTuded to the
yas dried an

EJE ned .o i c_extract orated.
R e SHEED 87 sy VaiTish SooMmE MR HC p Ll et Dl Jyas
Ség%itclgﬁdgﬂd iRl 44018 o@%&néﬁ] Qab rf@r@ﬁh@%x%ct@@ lv1§1 @ﬂoﬁ)formNmter

CH3H20) ,
cdawﬂgaﬁl)e sogfennW(asj avapmted tQHEWIb ﬂ@r §acto:ae 5180 (SdUg NMR (CDCl3)
CHaHbC=0), 2.44 1H, CHaHbC=0Q), 2.22 1H, 25

&t@ﬁma)cm% aHa@) (385 famp- EHERIH ) (2% Gu, 35 CH Hy

GBS, 26 GHeCs) 160 Q;P&héﬂgléa)z a0 (e TH,
E%3§%%%%§W@)@wt7ﬁt%%r c acid ethyl

ester 182 and Exarrpl e 17
(3R 4R) - 3- Ami nonet h 5-di net hyl - hexanoi ¢ acid WD
28BARHBrempgrthy @Qﬁm@&y&hexam)wam ethydester 18131

(3.54 13. a2|de

ot ) erond 0 DT M R AR Glale wBiher 1 B s
tveitip efgah UWRiile beigicgbled in¥et &ater bhfh, Ahblydent HIBX @36y 4¥iBbled
added, the organic gortlon was separated and the
Afraugh ¢he anixiee fomdsS minytere ind ellowed del sangd Ht Hegmnismpprature

Kﬁ@%ﬂﬁ%&%&? R o5 BBl PR Ehe TR Sgani
Gakb WA} , seBardted( aald theHaquebledHyabiTisthed. ékftra(:ﬁdZdvith hexane. The
%ﬂ%‘%&o@)&gc Ze%g(ﬁgo\ﬁ%gld%a@lﬁyﬁp@% Flash chromat(ggrpaphlwanh

10% ether in pet ether on a silica gel column gave the bromoester 181 3.54 g.
NMR (CDCl3) 6 4.14 (q, 2H, CH3H70), 3.60 (dd, 1H, CH,H},Br), 3.41 (dd, 1H,
CHHy, Br), 2.54 (dd, 1H, CH,H,C=0), 2.44 (dd, 1H, CH,HC=0), 2.22 (m, 1H,
O=CCHpCHCHBr), 1.67 (m, 1H, CHCH3CH(Me) 1.37 (m, 1H, CH(Me)y),
126 (t, 3H, CH3CH20), 0.94 (d, 3H, CHCH3CHMe)y 0.81 (d, 3H,
((CH3)2)CHCH3CH) and 0.79 (d, 3H, ((CH3)2)CHCH3CH).

(3R,4R)-3-Azidomethyl-4,5-dimethyl-hexanoic acid ethyl ester 182 and
Example 17 (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid
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for hydrogenation (HPL, 66480 x 100). The hydrogenated
crude was dissolved in 6N HCO and refluxed overni ght.

wab@4edi59€ent was evaporated in vacuo the resi dReT/IE2008495712

azeotroped with toluene. The crude was further
purified by | oading onto an |on exchange col um
chr onat ogr aphy (Dowex 50W *08-100), washed to neutral

Corpour Ao S LRI Chrbl SRR Bl 1 mpon

pinoghhytroiis dNYIFeSoamd) vga \weirréd Git fgom tbhﬂﬁel(aﬁﬁas@émﬁg}ﬁ %ter
( H, HoNH2) , 2.82 (dd, 1H, CHcHb NH2), 15 2.
(i EhEe e pddzd, {isorEpic PREiPBCYey Separger (awd the

S BRSS9y SO

3ilye @Zlﬁb@@ GHDgBNMR aﬁﬂ(ﬂ)s)% 4(1d, (q, 2H, CH3H,0), 3.48 (dd, 1H,
Aéﬂ CH. [a]D -5.3 (¢, MeOH, 1.9 ny/nL).
thN:aJ Sl Gid, 1039 EIRRGIN3)C 263, 39 2HHCH,HYE =0, 8.208m, 1H,
Found C 62.01, H 11.35, N 7.88. 20 M5 showed ions at
A35C H@éz:N)a} 1367 (mMH, GEGH3CHMe)MCompopnd Avsa sylsisted

go ﬁﬂxér'eé?r%’hér‘? b1 B5gne) Sbiestycepiomavarede was dssolved in
9 t .
e g dofes keI S et it el B 8 OB e

- fBazEnaopidewiti 8oldéne. $Y{1Itchﬁﬁl \8a90further purified by loading onto an

3- Ami nonet hyl - 4- |sopropyl tanoic acid O CN NH OAc
HoT exghanggpqigma ch r@@@waplnh &1 RN B8 - 16PEWassdrenpral

Q:éﬂ%_ N%Hl %%adezk{agﬁ %%@%@t gﬁlﬁOIB o? é%mpou% with 0.5N

NH4OH solution. Crystallization of product from methanol gave 720 mg.
NMR (CD30D) 6 3.04 (dd, 1H, CHyHpNHp), 2.82 (dd, 1H, CH.Hy, NH»),
2.52(dd, 1H, CHuaHpC=0), 240 (dd, 1H, CH HLC=0), 2.07 (m, 1H,
O=CCHyCHCH)NH)y), 1.67 (m, 1H, CHCH3CH(Me) 1.35 (m, 1H, CH(Me))),
0.97 (d, 3H, CHCH3CH(Me)p, 0.88 (d, 3H, ((CH3)2)CHCH3CH) and 0.83 (d,
3H, ((CH3)2)CHCH3CH). [o]p -5.3 (c, MeOH, 1.9 mg/mL). Anal. Calcd for
CoH19NOy: C 62.39, H 11.05, N 8.08. Found C 62.01, H 11.35, N 7.88.
MS showed ions at 215 (M + CH3CN), 197 (M + Na¥t), 174 (M + H*). Analysis
of derivative by reverse phase HPLC, Hypersil BDS Cyg 5 micron and mobile

phase 50/50 CH3CN-water containing 0.1%TFA gave 99.93% purity at retention

time of 8.21 minutes.



H20, 130-C O NC ORa Ni, MOH TEANH RO3w4 R

185R=nPr 186R=nPr HCl, reflux O CHHH2N OH Exanple
wAa00Ros45¢r  Exanple 19 R = nBu Exanpl e 20 R BCE1B2003/005712

2- Cyano-4-net hyl - 2-pentenoi ¢ acid nethyl ester 61 A

solution of isobutyral dehyde (30.0 g, 416 mol),

met hyl - cyano-acetate 5 (201&-g, 208 mmol ), ammoni um

' . ' id 5. 0.9,
SRR 5Bt pr ol ER bR Sebiaplf i
urder @ Dean-Stark WO 2004/ 054566 PCT/ | B20Q03/ 08R/712
-189 tFap for 12 hours. The MptAe 1S co%l ed Eo room

extxract ed with 4saturate (3 x
100 mL)H saturated NaHOaBle( 3—x—to6—rt), “and 100 nCO

Ml
brine. The organic layer is dpjeg, over Na2SOi, and fhe
sol vent is evaporated. The remali Ai ng oil is %Ii stilled

under high vacuum (0.5 mm Hg, B.P. = 115-120 51to
give 28.8 g of 2-cyano-4-methyl -2-pentenoi ¢ aciRMgBr, THF
met hyl 61 as an oil (90%yield).

2- Cyano- 3-1i ¢ OhexanQhgrgrg: methyl ester 183 A
2.0 M sl n of"propyl ZEFE%g}élff-aucn}a ehI orilde i t 20
(9.8 nL 1) /is ddded t'o" & %ol ut

2- cyano- ntembicacrd—(3:0 7,

, . _ &, Me
HE™whi ch is cooled in an,l PA/ d y2
ice bath to -40C under argon. The solution Ts stirred

for 4 houjgyrangpthe reaction is quenched;fyp _ p.

NaCl, DMSO
HZO’ 130°C
O
Ra Ni, M
a Ni, MeOH, TEA; NTI
R
185 R =nPr 186 R =nPr
HC], reflux
O
C]H-HzN
OH
R

Example 18 R = nPr
Example 19 R = nBu
Example 20 R = Et

2-Cyano-4-methyl-2-pentenoic acid methyl ester 61
A solution of isobutyraldehyde (30.0 g, 416 mmol), methyl-cyano-acetate
5 (20.6 g, 208 mmol), ammonium hydroxide (3.2 g, 41.6 mmol) and acetic acid
(5.0 g, 83.2 mmol) in 500 mL of toluene is warmed to reflux under a Dean-Stark
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waie@ens45eeli um pressure over silica gel

addition of 50 nL of saturated KH2P04. The THE is
evaporated, and the remaining oil is chromatographed
with 5PO4/1B2003/005712
CH2C12/ hexane. Yield = 1.9 g (50% of

2-cyano- 3-i sopropyl -hexanoi ¢ acid 15 nethyl ester as

an oil. 2-Cyano-2-(1-isopropy¥-butyl)-succinic acid

4. S | Uk i :
Tk a2 s, 186 Sl O Qteg 000G EFRefindf ol BBl witn
QsaﬁlrmlNaHSO%@ #L00 ) HeatinstedONHCO] (8 xs100rmhY.), aindNedd m1.
(washed with hexane, 20 0.23 g, 9.6 nmmmol) in 20 nL of
Todebrintei The osganzolaget is ririad oveeNwpS @y, dndtthe soldent iarggorated.
The solution is stirred for 10 m nutes, and t-butyl

bFlg woroBn@o@ if Aistillegl unde hizghrraotymi(8.5Sadmddly, BTRe= 115-120°C)

sol ut i IS rmed to r er.at ur

e 2B o Aan CoeGiErere oy Auamelh e 48 aan o
ofoogyibiapt ed KH2P0O4 and the THE is evaporated. The
organi c products are extracted into Et20 (3 x 50 nli),

25 and the conbined organic |ayers are dried over

M2y EPdno-BHcomopykhéxandic fid petiafl@ster 4881 t he r errai ni ng
oil is, chr mngrag@ed under medi um pressure ove

si | i ca®gél Y Salnuem oofa pegpatiepenesipig chlggide )0 (9.8 miL,

1- but L
ALTERERyLHS k3t Wiyl 2bit tanafiy Foplioje agd 30 e
019 6 n%l?%éb%%@@%iﬁi@%/ofé@%% IPA;I/&Q/ ice bath o -40°C

3- Cyano-4-isopropyl -heptanoic acid t-butyl "ester 185 A
mindet pegonf The sglaiion &- {tirrcidsfopd dpyts; bud fHe)resatmni iniquemdied by

A T Bl e 08 il o
oﬁf bt LOF qn& rgig&) ﬁ:m ress:h%e o4 it a 81 with
00 ggét@@ FooMm 1 enper ature an cﬁ? ited

WIS(I%I Cﬂfﬂ)jl’llgiheﬂsinebmwl& = The G0gYf 2-cypnodugdEopylehexanoic acid
extracted into Et20 (3 x 50 nmL). The organic |ayers
amethgbestirmedn odnd washed with 50 nL of H20 and 50 niL
of brine. Drying over Na2SO4 and evaporation of the
sol vent gives 0. (75% yi el d) of
BCane-250 sononpy butseiaines i diiertdbukester dowethyis
q& i{g4 10 4-(1-1sopropyl-butyl)-2-pyrrolidone 186

ano 4-i sopropyl -heptanoic acid t-butyl ester (0.8
g, 3. 2Anpodhtion ®f 2-egarwetlisepabpll-békapsic afid Haethgl MeeH (1.9 g,

contai ning TEA and Ra N . \Wen the
9.6 mmol) i 10 mL of THF is added to a slurry of NaH (washed with hexane,

0.23 g, 9.6 mmol) in 20 mL of THF which is cooled in an ice water bath under

argon. The solution is stirred for 10 minutes, and t-butyl bromoacetate (2.1 g,
10.6 mmol) is added. The solution is warmed to room temperature. After

12 hours, the reaction is quenched by addition of 50 mL of saturated KHyPO4 and
the THF is evaporated. The organic products are extracted into EtoO (3 X 50 mL),
and the combined organic layers are dried over MgSO4. The solvent is

evaporated, and the remaining oil is chromographed under medium pressure over
silica gel in 25% hexane/CH»Cly. Yield of 2-cyano-2-(1-isopropyl-butyl)-succinic

acid 4-tert-butyl ester 1-methyl ester = 1.3 g (42%) as an oil.
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theoretical amount of H2 is taken up, the catalyst is
renoved by filtration, and the solvent is evaporated

W0 200gioss6®. 6 g (100% yi el d) of 4-(1-isopropyl -BCE/IB2pe3n05712

15 pyrrolidone as an oil. Exanple 18:
3- Ami nonet hyl - 4-i sopr opyl - hept anoi ¢ aci d
4- (1- 1 sopropyl - butyl) 2-pyrtd-i done (0.6 g, 2.3 nmol)

oy EeeR b Aihtfondil alll RpplesRrdi® crper at ur e and

fi | I t erfehiktureefghc Gebi2-¢l —1s$ﬂ§8§ll-ﬂ)dtyl§ls?cdln]ﬁc @Mgplofeaztlﬁﬁyl ester
I recrystallize
Rl o '@Pr em%ﬂ%% 'gﬁeféb/& 22EUd-2gpmoD, and HH0 (0.15g,

hept anai ¢ aC|d as an HG
sa? Sk %’6 VY Riiermessbiony 0aC 40012 gwrs ofye e
45¢ ( 1
g et ey
Exednotseart Extr8stédriimto ity Oy(3->450 mb)r Thy breagicalapire 8¢ c6mBRed
Prepared according to the procedure of Exanple 18.
ind | viaske with 3 1pL5sfHo@fand 50 mL of brine. Drylng over NapSOy4 and

3- am nonet hyl - 4- |sogmgpyl oct anoi ¢ aci d.
FEBROYER. of HhvrlvenerBas) 08 9. @S%rrwww) of - Gs@nmlsm)pyl-

2.45 (m 2H), 2.95 (m
Mﬁn afi{@’autﬁeﬁ%a%é@ 198 (M 17, 100% , 216 ( M,
50% . WD 2004/ 054566 PCT/ | B2003/ 005712 -111 Exanpl e

20(1-Rop¥apyRBRiyNb-piridideneRss - hexanoi ¢ acid Prepared
ac(corgllﬁr?g to t)‘I?é g,rgyocedure of Exanple 18. Yield = 0.11

g (42%Cyaspo- %1samonmhh¢mmo;o4 -acgloibofyy| esterx En®ic 2 imhol) is

?‘Eﬂuc&{ q?é(?ro% pé '_BINHR 1.? ﬁ%ﬁ%ﬂa)fpﬂéamkngs %E](Xn?l’}l_% i%alNl 5\7\7%1613_ ghe
sl B, B 0 G 00 58

%gﬁeﬂ{s% %draté‘él b Vaive! doy 1 Mobb2idia) 3PQ- A% TodrspImEyT)-2-

pyrrolidone as an oil.

Example 18: 3-Aminomethyl-4-isopropyl-heptanoic acid

4-(1-Isopropyl-butyl)-2-pyrrolidone (0.6 g, 2.3 mmol) is warmed to reflux
in 50 mL of 6.0 M HCI for 12 hours. The solution is cooled to room temperature
and filtered through Celite. The filtrate is evaporated, and the solid remaining is
recrystallized from MeOH/EtOAc. Yield 0.035 g (6% yield) of 3-aminomethyl-4-
isopropyl-heptanoic acid as an HCI salt, mp 160-170°C. 1H NMR (CD30D) 6 0.9
(m, 9H), 1.30 (m, 5H), 1.78 (m, 1H), 2.30 (m, 2H), 2.45 (m, 1H), 2.95 (m, 2H).
MS (APCI, CH3CN, H>0) 201 (M+, 100%).

Example 19: 3-Aminomethyl-4-isopropyl-octanoic acid

Prepared according to the procedure of Example 18. Yield = 0.13 g (15%)
of 3-aminomethyl-4-isopropyl-octanoic acid. mp =160-170°C. 1HNMR
(CD30D) 6 0.9 (m, 9H), 1.30 (m, 7H), 1.78 (m, 1H), 2.30 (m, 1H), 2.45 (m, 2H),

2.95 (m, 2H). MS (APCI, CH3CN, H»0) 198 (M-17, 100%), 216 (M, 50%).
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(1) Me02CCH=PPh3, THF, 40C, (ii) MNO2, DBU; (iii)
Raney Nickel, H2, MOH, (iv) Pd-C, MeOH, H2; (v) 6N

woeh0408158y nt hesi s of the unsaturated ester 188PCT/IB2003/005712

(S)-(-)-citronellal 187 (2.0 nL, 11.03 mol) was
stirred at 40C in dry tetrahédrofuran (30 nL) wth
met hyl triphenyl phosphor anyllkene acetate (3.69 g,

I s cooled to
IO o AR Ao R S S0l vent
was r efropared hetovdingl ﬁlﬁd)rd)d‘aadull’eﬁfl Eisuam;ﬂé 18.rgidldw: 0111 1542%)
n-pentane (50 nm). After 1 hour the solid was renoved
oy f B1atmmm@hyla4wopnq@yl keslaveint acidrov e + H70:A8096. t olH NMR

u e fla

DSy 9%& i”i‘%&r% it %@%tagpﬁﬁéaw@az 3) (ol
ive 2.05 g 188 as a clear oil. (400
m; <r{1dé@1%)9 5 MBUAPGT, s Y FopS 188 09110060 21,

m; 1.60 (3H, s) 1.62 (1H, m; 1.68 (3H s); 2.01
(3H, n); 2.21 (1H, m; WD 2004/ 054566
lif@camm@bsl 005712 -112 3.73 (3H, s); 5.08 (1H m);

6.94 (114, . M5 (Q+)

éb 2Me

8 (2. @)
9. 6 moH—was di ssol ved i n artonet hane (25 912)——->
[ [ [ 5, 4, 0] undec- 7- 1.44 nm, 9.6

t room tenperature| After 23 hours
the'm xture was diluted with diethyl ether (150 nli)
and18&Ashed with water 180 nL) and then 2N 1§91 (50 ni).
The organi ¢ phase was collected, dried (MgSO4), and
the sol veny renoved in vaguo. The residue was 10

puri h chrdm CO-H
acetlat e: hept/ane 3:7) to| give .EEG g (87%|of 189 as &
cl earoi | . ﬁb Qat sghsequen d
are [ nk*zures of 2 diasteresi somer HCI

(2 x 3H, each
1.09-1.58 (10H, m; 1.6P2 (6H, s); 1.685 (bH s);

1.94 (4H, m; 2.42 (4H!m; 2.66 (2H m; B.70 (6H,
s); 4.42 (4H m; 15 5.079¢2H m. M5 (O +Exdmpiad
272 (NF¥, 90%, 240 (100% . 151 (100% JR (thin

f &) MkObEBrPPY;, PR H0°¢7 33 MAYS: DBU; (i) Raney Nickel, Hy,

MeOH,; (iv) Pd-C, MeOH, Hy; (v) 6N HCl

Synthesis of the unsaturated ester 188

(S)-(-)-citronellal 187 (2.0 mL, 11.03 mmol) was stirred at 40°C in dry
tetrahydrofuran (30 mL) with methyl triphenylphosphoranylidene acetate (3.69 g,
11.03 mmol). After 8 hours the mixture was cooled to room temperature and
stitrred overnight. The solvent was removed in vacuo and the residue stirred with
n-pentane (50 mL). After 1 hour the solid was removed by filtration and the
solvent removed invacuo to give an oil which was purified by flash

chromatography (silica, ethyl acetate:heptane 1:9) to give 2.05 g (88%) of 188 as
a clear oil. 1H NMR (400 MHz) (CDCl3) 6 0.90 (3H, d, J = 6 Hz); 1.12-1.40 (2H,
m); 1.60 3H, s); 1.62 (1H, m); 1.68 3H, s); 2.01 3H, m); 2.21 (1H, m);
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Synthesis of the lactam 191 The nitro ester 189 (2.09
g, 7.7 mol) was dissolved in nethanol (75 nL) 20 and

W@ bakemseser Raney Nickel (catalytic, prewasheRCTMR2003/005712

wat er and then nmethanol) under an at nosphere of
hydrogen gas (39 psi) at 35C. After 17 hours the
m xture was filtered througthCeIite The sol vent was

ot e %a¥3%§‘i1ﬁed%@¥eo%§‘%@l?i nedolibi8 Hond o4 (i s
8, FHORED BV, cacte L DT GRRL (W5 U, SRR oo

\@S(ﬂﬁlhﬁﬁgj &%glwlﬂgqhmgl 112%02914 and shaken over 5%

Pd- C under an at nosphere’ of hydrogen gas. After 18
hours the catalyst was renoved by filtration through
Somithesistof thoniioestes 8%y (99% from parti al reduced

not. n

var ot 1l 1850 B2 i bl St e e Bamethene (25 mL)
@ﬁf@@@&ﬁﬁza@fo@cl@%,({ﬁh@éc -Texd Wi 85 9% mmol! and stirred at room
di ast er eoi soners NVR 30 (400 Mz) 13) S: 0.88

(tarBperatiye. AfteyA3hosgs the orixtusy wag ddleted2with djethyivether (150 mL)

M Oy s RS e S Yot e b s was

btblléc)ted dvled( g0 f)aid the? $&védtHemol B8O vactyNtTRe kSR was
Exanpl e 21 The |actam 191 (428 ny, 2.0 mol) was

tpastied by (ﬂalsletlllmmatogrzﬁﬂdy HiGlica, &t}(ﬂ @cethip:heplaheB: 79 th@iveR.26 g
AT TR T ST et o
T
SRS S R TIS B08 P e

mod uee af); szzmerrﬁpl SHERHL, i&bi NVR) (6190 sD/HZMZl@fH m);

d6- DVSO) 082(18H m; 0.95-1.55 (20H, m;

%%ﬂm@ 611 ;275(411n)798(6H br s).
90% , 212 (100% .

%E% a(ﬁ%-l‘- @Z&i?g%ﬁal\é@ *tor 9@%’3*—28%@9&7@ 58174 (109%).
Jofﬁég‘é‘kf%g@ VR8s e ot (R a). ol tronel | al

woul d afford
Synthesis of the lactam 191

The nitro ester 189 (2.09 g, 7.7 mmol) was dissolved in methanol (75 mL)
and shaken over Raney Nickel (catalytic, prewashed with water and then
methanol) under an atmosphere of hydrogen gas (39 psi) at 35°C. After 17 hours

the mixture was filtered through Celite. The solvent was removed in vacuo to give

an oil. 1HH NMR showed there had been partial reduction of the double bond so
this was carried on without further purification. A sample of this partial reduced
product (440 mg, 2.1 mmol) was dissolved in methanol (40 mL) and shaken over
5% Pd-C under an atmosphere of hydrogen gas. After 18 hours the catalyst was
removed by filtration through Celite to obtain 442 mg (99% from partial reduced

material) as a clear oil which did not need purification. Note that this and all

subsequent compounds are equimolar mixtures of 2 diastereoisomers. 1H NMR

(400 MHz) (CDCl3) &: 0.88 (18H, m); 1.04-1.58 (20H, m); 1.96 2H, m);
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w@e@paseses and adm ni st ered

conmpounds of opposite C5-stereochem stry to Exanple
21. The conpounds of the present invention can be
in a wde variety PET/IB2803/005712
and parenteral dosage forns. Thus, the conpounds of
the 20 present invention can be adni ni st er ed by
injection, that is, intravehbusly, i ntraszcuI arly,

|?n{‘(?§ﬁgr| oneﬁ% ?@y 8%3 ﬁ{]ﬁz%cloﬁ’pé ggg? %%’nr s)

IMSG(@HW@&QI?% (W)ster ed by |nhaI at| on, for

exanpl e, intran Addi tionally, the corrpounds of
t he gr esent inventi on can be adm ni stered
tyyaibesis ofdixample21wi | | be 25 obvi ous to those skilled

compr 1 U8 gk AT e O BRIl R, B, v

a0 har)mAlfer 5 hetrsathe fikesP Madi lcooled @@%dmctaﬂltéraatd dhd washed
acceptabl e salt of a conpound of fornula 1. For

p\Vlélp ali¢heropithenade ot iloal). B egiaous rhasa oies tdedlected and the
esent, |1 nvent I

h
SRR oy B i Vip SR Mne WS sty R PR SRt ez
2&&@/ R54566382GRE | B2G) B108RFAhgle 34144 al Whkk doli®ONbE fHRE Fhis

preparations include powders, tablets, pills,
canngioued is amcet;mtmlar mbmmesoftbdﬂaﬁsreoﬁoﬂleﬂt §BIeNB/lR)I(eOO MHz)

ul es, carrier can be on
Jiediustns Mnfan i ko GAT 125 QOEremg DOs ARy m:
i R i i e
VS R G, 250 Py S 000\ 6 component . 1

tMlitlr@ztrﬁlysishealaﬁlate‘defoﬁ@[@HWZCB mxed with the
carrier having the necessary binding properties in

sui t abl € §8r&pEr 10.eMN 208d. conpacted in the shape and
ze de e ers and tablets preferably

iéﬂt’t“g 8f§8%rﬂl%;%&$g§dto about seventy percent of

the active conpound. Suitable carriers are nmagnesi um

car bonk ene skillades thpars thepsgrod (Rl ét)ccltr@rwélalrwom @ffoxk,
th
e b S dR e tpagreen .

neltlng wax, cocoa butter and t he Ilke The term
"prep t ended.to | cIud

tor mut L oibgphds A TBE PR b it ML md acapisigrod
nataevidalvadéry af 6l fddparerié@ldshafdfozme ANl Be cBmpbinth of the

the active conponent, with or wthout other carriers,
present invention can be administered by injection, that is, intravenously,

intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
obvious to those skilled in the art that the following dosage forms may comprise
as the active component, either a compound of formula 1 or a corresponding

pharmaceutically acceptable salt of a compound of formula 1.

For preparing pharmaceutical compositions from the compounds of the

present invention, pharmaceutically acceptable carriers can be either solid or
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is surrounded by a carrier, which is thus in
association wwth it. Simlarly, cachets and | ozenges

wae@4iomsbarded. Tabl ets, powders, capsul es, pi | PGT/IB2003/005712

cachets, and | ozenges can be used as solid dosage

forms suitable for oral adm nistration. 20 For

preparing suppositories, a-itdw nelting wax, such as a

m xtyre of fatt aci d.glycerides or, cocoa butter, is
Fhae Shark foem o Tl degip P%ﬁ%ﬁéhl?tsi Billsgragselesepehets,
hﬁgg&&@ﬁegséﬁa URBERIbIe gAgus. A 1 dolih "ChrritNBad ™kt 64 or more
honbgenous m xture is then poured into conveni ent
ssubetdnges| dehichal meyedlspo acbohs, dihwntsheflatoyingo agents, binders,

solidify. iguid formpreparations include .

et eies e Perbh Al tE AL L poREe g S Gerety o

wat er BRrpodales, tH Qpydrana fgielé;s&lvi&alsaﬁqi QMsoh K@ a mixture with
parenteral injection -liquid preparations can be

f e Mincltdividedhactiye gompanent. aqueous pol yet hyl ene gl ycol

sol utign eQus jons_suita

e pr il Reef SohEOiaE s AR O SO RasI et} e
Wadcessapnbinaiagdi prgpetiést mbdugtablel ppoputtions dddasisacted in the shape
stabilizing and thickening agents as desired. Aqueous
stpshirpsdesiied-sui tabl e for oral use can be made by

di sper % i N VA acti e |

witor - W% RObE Sl Bblbsf pleeR AR EENCEE o about
260411t) péfoéhit RCTHeBAODR QohpbiAnd.- ShBalsly ntdreess c agumeagnesium

resjns, methylcellul ose, sodiu . . .
S BB P T Sl Al Yearofariase Rae i et starch, gelatin,
SHsReRth NBeAIRBES 0se Ns8 @b Sdr A BcdRldse, 4 Mimelting wax,
preparations which are intended to ‘be converted,

sémot | hpttersf andetha sléke. tThel fegui ‘répuatiopl’ ep anteniesh o fimlude the

or al mnistrati.on. 5 Such liquid fornms inclyde .
clsap e e plaSF sempog i PRl b6 R o corier
PHRRAARE & B4pRuleBN wWhidH Bk RetivdcosibnbhtOWith @r WhtoaCdth¥ecarriers,
conponent, colorants, flavors, stabilizers, buffers,
aistsufiognded tynalcasen valichs isdbueimegssocidionpuitly in binilarly, cachets
t hi ckeners, .sql ubi ki zing S . [

o SEREEE e R, LB RERO PN, Bap IS, bl b8 forenges
degagausto agmolidiiosa@formOsdinbd foherapidpialsabiion i s

subdi vided into unit doses containing appropriate

quant i FererepAringHEppesitoyes, adaydRYHRE WiKReSUGh s adBikile of fatty
f or . r atj y arkNB P .
A e B RACIE UEHer BE 3RE AELAL. P RRB Bmponent s
dispersed homogeneously therein, as by stirring. The molten homogenous mixture

is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.

Liquid form preparations include solutions, suspensions, and emulsions,
for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizing and
thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the

finely divided active component in water with viscous material, such as natural or
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packeted tabl ets, capsules, and powders in vials or
anpoul es. Also, the unit dosage formcan be a

W@ 2p3054se6 t abl et, cachet, or | ozenge itself, oOPCT/IB20&005712

be the 15 appropriate nunber of any of these in
packaged form The quantity of active conponent in a
unit dose preparati on may bél3aried or adjust ed from

0, ccord o the rt| t.ion
asr}lgﬂ}nﬁce &Y post’ o1m “Hhdeelit CTS%e %%h?{yrﬁ S ‘gl?é?ﬂe and
UgtBert wig1-Kifdbeh myerﬁﬁng\aﬁg&lfy ster ed thr ee t| mes daily
as, for exarrI'oI capsul es of 100 or 300 . The

LI

conposilsporcluded @ag sofif fosm P’@@araHP@o“@é‘iﬂ & igfepdad to be
C I

OB Shorl BLARE Uie, Go AR Srm o RRIAPToll b Wifgsklffon.
t$uch iligquehtfonns ameludd msdsiuﬁ«bnsc eslisptnsidoe, | anidt ieaduldossag®hese
of about 0.01 .to about 100 [ kg dai l A daily
d?f%%af?%%’één%’fc it 1“(51d€¥1q1&‘gt0t“63 E\ {Yﬁtw%’@ng&}i Ofagts, ﬂaVOfS
p§t9§1§£err§ dbuffr€ %ﬁﬁgﬁsand] QURNAT swiBdhehe &'i@%ér@ﬂlts th1ckeners

dependi ig upon the requirenments 25 of the patient,
sohahilizipg agenthendedikei on being treated, and the

conpoupd bein | oyed.. . Deter i.on of the rop
dosage oﬁl@ng‘\aeluﬁ%ﬁr argtfcindétpﬂf%] ag]té' 2 ‘i"Psa¥% f‘] fuch
Ofortah ehellphepake®idf’ & IsMbdilidBat BN tunitS dokust cahtahiny tabpropnate
smal | er osages which are |ess than the opti rrum dose

oquatnh@e&: ofnghsy n@lvemmme rThet wet dospggefors dancheaspagkaged
b ti n

%% nar%[(‘:lle rﬁgf’lg%eacﬁ l%fng Sclt—qu ugﬁt\? 1ee%l eng}epgr ﬁgn §uoﬁ as
tpetc&btedi abblytsd ogmgisMayd hewdeis tediatndr adiponiest &Ned thé unit
portions during the day, if desired. WO 2004/ 054566
P@ﬁﬁgeﬁ@%smoéer ﬁzzapﬂdq,etablm saeheht o1/ lozenggrigiells opft can be the

t
PO RN of B PGP Sl e B PLE 22
EXANPL'qu?@laRAﬂy MGDELe EFnFEOTPAD. TACTse PrefatADYNh4Ay BREMed

PRI.OR | NDJECTI.ON OF ACID I NTO TH GAST EM . US,
VISR e bRy tlsmwfphf\ £iaBFGHIPEI 1gi e ppeRAjon and the
n% 1&‘%‘/' (LfythEI %@nenw 1ASERi6A%se FY QR g y be adrmmstered
scul’oskel et pa| which 1s often acc npanle

t ﬁm:eta times dhilyods rfon ekgaple, capsules pHride or 3068 mg |'Bitei &cmhgosition
ht. tactile sti nul t hat or ma pai nful).
t e e SoPbiciesp et alFEHrUsy P & has

been dﬁvﬁlaﬁ?@&{wt Rt thkOcdnSpdufBs LEEAAinWhé @h&lﬂﬁcgﬁ’cﬁﬁi fhethod

tenderness found in these patients. Milti E
of this invention are administered at the initial dosage of about 0.01 mg to about
100 mg/kg daily. A daily dose range of about 0.01 mg to about 100 mg/kg is
preferred. The dosages, however, may be varied depending upon the requirements
of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are
less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is reached.

For convenience, the total daily dosage may be divided and administered in

portions during the day, if desired.
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W@ coonvetsoent | y nmeasured at the footpad) that

injections of acidified saline into the gastrocneni us
muscle in rats produce a long- |asting allodynia

| BCT/IRR0QAN105712
to be centrally nediated (Sluka K, Kalra A Moore S.
Uni l ateral intranmuscular injections of acidic saline
produce a bilateral, |ong-FBsti ng hyperal gesia. Miscle

15 Nerve 2001; 24: 37- 46 Sl uka K, Rahlw n S

et al TEHABHS EXHIRIET 6 FAPROUIIRAUKEdn Yo iRk BAl B protent
Bl RBbh B thfed RVRISASITY EXPLNRL kpoadm ni stered m- and
delta-, but not kappa-, opiold receptor agonists. J
Phar macol Exp Ther 2002; 302: 1146-50). Thi s nodel was
utilized to evaluate a co 1924 he invention for

its ability to inhibit allodynia. 20 Allodynia is
i nduced RATHODERQF FOGTRAD, TACTILE ABLOMAY NJA ER QM

spraP RSN Bk AAtp BRI ARy e R MUs L

hyper al gesi a. I\/Uscl e Nerve 2001 24:37-46) wth m nor

nmodi fi_cati ons. mal e Spra

(-200 @“B%taym gfl‘hr?mb’ﬁlglat r?éfpﬁiroalsr &W ¥aéfyp| %&@astrate
[ n
DRSBTS EROR RO IR g oy
tdilodgtia Kp;hlm o wepaseinectlasivelytlight tactlet stimiubes qbaiws byrmaib' not

Fre 0 nt. hai.rs (be di.n for.ces . of

ety & Fo O o peiaitn RS GRRR IR B e dosblaped that
nEthasiseh xah We Bulstel %ﬁﬂem@s@afdﬁﬁﬂsmofhegé(gﬁ jbeeNt Bhultiple
observati ons. Ann Rev Pharnmacol Toxi col 0; 20: 441-
eiRjectionsrof Beigifidesatise inte thergobtresnemarsrhesclyl iarats preduee adeng-
f.or. u 6. seconds, .and nc

darirgatoybie; ERRN el PeRuil iR oA e 16 R 1o be
r REPANS GnediAbd SIS ES SKER At Mboid it Uathtend I’lﬁti‘hrh:lﬁscular
nuscl e i s shaved, swabbed with WO 2004/ 054566

REFCH BT HCohG Falme produceq; bibtieml, loplastinehyremlggsin Mugcle
%er% 28019%/I Wgﬁ §R1|k&'k g&gﬁ%ﬂ%g Ba]%/lf‘sge}; R, B4 dnit mbe pain

njection 15 repea Ahimal s are

L

, rﬁaﬂm&dlb@ztleﬁeamd hcid in@yti@nisaepdrset oy spesthedhimivedred mu- and

o Basil e, Coneri o-Varese, ItaI

8d @1 B PPt JFaEPIm dRRIPIdo FECEPIOF g0 2SFSodyﬁa’¥Pan?6cc£cE’é%n er
:]ﬁ@gh 251139%0? herms d&y (f’eh 511 i @l é@%@ @ c&rﬁ}ﬁ)uillé ok the

rey hair 1s applie tot e Ipsilateral ‘paw on
Oayertibn floiss dtiility to égpinelérdynfar om t hat test are

i ncl ud n.the. co un eval yat stu y y.

(e dobfia Bairapbdy esoes i sitbe o STy Kaka A,

| DoBret § e @hiTRIEAl %t%ﬂ%cul@f‘ﬂuécﬁ@ﬁs Bf‘é’dldhc'sﬁﬁlhé piloBhcd a Pieral,

w t hdrawal thresholds are
long-lasting hyperalgesia. Muscle Nerve 2001;24:37-46) with minor
modifications. On Day 0, male Sprague-Dawley rats (~200 g body weight) in
their dark cycle are placed in suspended wire-bottom cages and allowed to
acclimate for 0.5 hours. The baseline paw withdrawal threshold is determined on
the right hind paw by Von Frey monofilament hairs (bending forces of 2.0, 3.6,
5.5, 8.5, 15.1, and 28.8 g) using the Dixon Up-Down method (Dixon W. Efficient
analysis of experimental observations. Ann Rev Pharmacol Toxicol 1980;20:441-
62). Von Frey hairs are applied to the plantar surface for up to 6 seconds, and a

flinching of the paw during that time frame is considered a positive response.

After assessment, the right gastrocnemius muscle is shaved, swabbed with
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deternmned to establish the allodynia (reduction in
paw wi t hdrawal threshold) 10 conpared to baseline

wo adwestse)Rat s are then orally dosed with 10 nliP&DIB2003/005712

vehicle (0.5% hydroxypropyl -net hyl cel | ul ose/ 0. 2%
Tween 80) or an indicated dose of a conpound of the
i nvention. Paw withdrawal t-h¥esholds are reassessed by

054 5868 ROV PR A ST g

HChouihs iafdcaon dostitddnon Myt 5.MTEAGRLIS Qr XRRIPJUIRE with a
The inhibition of 15 allodynia is determ ned for each
RRIC Mgntas aEsthesigmetss (Uméésa@ecpmepaw argget Hely homDays 6, 7,
thpe I rs t.. by, di f ker e between
bégg eI§ in%egagg{c}gt%plrngth i eain?rgnt @paélvt?lﬁiﬁug h d&g)v\g{} ?/nalkﬁﬁegg? STt sthe
fdeaelopwenti of alheiyninorheets. e Von pesyCRait is applielithithe ifd¥lateral
| ti [ 100. In this manner, one or_ nore
sl 10 Dortive sesapedsts Fomabal foseelnebided o dhermpound
bl 0 3 :a,...and.
e o R aZaB L & RO BloByfia), NS orMignea
detoelrentmentt groupd, randctben sheiofpsilathiabiphivowithddalvalyhrésholds are

TR e 48 R BeRh i i BBV rstoro
tcbirpai®dnd Hasclive vabuedY H PR Ahd6£aMNQ rdm%sl? ALvdicle
nore 25 conpounds descri bed above reduces

?(ag%oIrliéfirawmaw'rlaethﬂwlhéoseﬁb%éBNmu&édarw ingicated dose of a

i nj ' i di i The .tine period for

SRSl Be RIS, SPo) Sfmaia hiERdE wRerpbised oy Von

drdyohwissia bliatiédfasitibn @ HoaRRGEA do@ﬁdg fdit@ﬁé ?l}égfiédp@fi?ef sQI!iady, and
W I bro gl

treating the allodynia associate f algia”
gyﬁdé,@ﬁ%zw@umwr gssingm thetimempuos/espgment. The gnhibition of
: i | [ S : f freating a
GO W abntatd S by By R BEGRR Y Ao
adthdrived] ethiesholdoaftai teatmpmmby ahé hiffapacd ibed¥ded baseline and
5 compound of the fornmula 1 R2

SRSt Y he e RS L eI e L 2
s@ibitibh 8% eRflip YRR ¥y 10.

In this manner, one or more compounds described above is evaluated for
its ability to dose-dependently attenuate allodynia, and minimum effective doses
of are determined). To determine the time course of inhibition, allodynia is
monitored at various time points after a minimum effective dose of a compound of
the invention.

In this manner, it is evaluated whether administration of one or more
compounds described above reduces tactile allodynia to the footpad caused by
prior injection of acidic saline. The time period for sustained efficacy is also
determined. The results allow evaluation of a compound of the invention for

treating the allodynia associated with fibromyalgia syndrome.
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Rl is hydrogen, straight or branched al kyl of from1
to 6 carbon atons or 10 phenyl; and R2 is straight or

whe@aohses al kyl of from4 to 8 carbon atons, SPCHIEPE3/005712

or branched al kenyl of from2 to 8 carbon atons,

cycl oal kyl of from3 to 7 carbon atons, al koxy of
from1l to 6 carbon atons, -lH-kylcycl oal kyl,,

-al kyl al koxy, -al kyl OH, ~5 %I phenyl , -al kyl phenoxy,
or -substituted phenyl; ag& erein said 15 di sorder
is selected from OCD, phobias, PTSD, restless |egs

r. : enenstrual dysphoric disorder, hot
?&ggﬂgggngﬁgﬁfibronyalgia. 2. Anethod for treating a

di. sor dermethod foRrweating ianaliseeicRtinda MiMMhal, HEMRIHeS h Meiman,
adm nistering to said mamual a therapeutically

SPPREsIngAdmipisisring fo said mammal gniherspeuticaly effective amount of a
- 3= AT gﬁg% -met hyl -octanoic acid or a

gﬁ%légéghgica P%hggbeptable salt thereof wherein said

di sorders is selected from OCD, phobias, PTSD

restless | egs syndrone, remenstrual dysphoric

di sorder, hot flashes, apd fibre@PgHgia. 25 3. - The

nmet hod according to clai erein said disorder is

sel ected from restless gg?, premenstrua

dysphori c di sorder, ~~and 2 fi bronyal gi a. w1

2004/ 054566 PCT/ 1B /005712 -119 4. The net hod

according to claim2 whereigl said disorder is

fibronyalgia. 5. The nethod according to claim1l or 2

\Mﬂ@gﬁhﬁnaﬁ:@ﬁt‘i’caﬂ&%@&%@dblé RtIRr86t fMerefd:om restl ess | egs
syndrone, prenenstrual dysphoric disorder, hot

f I ashésl isatydrogenf ithigimpabginahedalkJiner fidhNad ERenditeEs or
to claiml1l or 2 wherein said disorder is selected

PgMlamY PTSD, and phobia; and wherein said phobia is
sel ec . from.aqgor.aphobi d ecific phobias. 10 7.
cel ched, | Leo0otoRhell 8y ands speciiL g pobiss, 10,01
Wi SRAEE RlkeRy12of HEATRo: 8 RS HoRE, Byd1ATR ’ofcﬁ’{;‘iﬁ;ﬂ &' P'8rbon

adm ni stering to said manmal a therapelitica
atones; pikpay afrramt 1 ©f6 carborgionsd abfyldyiematiyl, mudlkylalkpgy, 2alkyl

%,H—alkylphenyl, -alkylphenoxy, or -substituted phenyl; and wherein said

disorder is selected from OCD, phobias, PTSD, restless legs syndrome,

premenstrual dysphoric disorder, hot flashes, and fibromyalgia.

2. A method for treating a disorder in a mammal, including a human,
comprising administering to said mammal a therapeutically effective amount of
the compound (3S, 5R)-3-Aminomethyl-5-methyl-octanoic acid or a
pharmaceutically acceptable salt thereof wherein

said disorders is selected from OCD, phobias, PTSD, restless legs syndrome,
premenstrual dysphoric disorder, hot flashes, and fibromyalgia.

3. - The method according to claim 2 wherein said disorder is selected from

restless legs syndrome, premenstrual dysphoric disorder, hot flashes, and

fibromyalgia.
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W@ eooaiostsee or branched al kyl

15 NH2 1 H3C _r CRL or a pharmaceutically

acceptable salt thereof, wherein: Rl is hydrogen,
of from1l to 6 carbONBENGI®S5712
or phenyl; and R2 is straight or branched al kyl of
from4 to 8 carbon atons, straight or 20 branched
al kenyl of from2 to 8 carbéll-atons, cycloal kyl of

e Lo R

OH, -al kyl phenyl , -alkylphenoxy, or -substituted
phenyl . and V\herel said . concom tant disorder is
| ect Ef PrAd ﬁ?C@FdaP%@ Halayhend evhereinprid disarier sueleeted

Jf?(brﬁtr AU HAC I BRm ] e

e B Gt BRI Bon SRERER ot eghes g
sfeeintydlgia y, si cca synptons, cognitive dysfunction,
general i zed anxi ety disorder, prenenstrual dysphoric
di sorder, irritable bowel syndrone, functiona
@domﬂ@m&ﬁb@acc%%ﬁ RAUNBLE1 BRD WheROTRE i
di sorders, %I as, and PTSB WO gg%ﬁf%gﬁgglgcted
FfGWl @ﬁb,dﬁym%ﬂzhOblamdwhWHmt hod for treating

R e S R et

mamal a therapeutlcally ef fective anount of the
compound (3S, 5R)-3-Am nonet hyl -5- met hyl - oct anoi c
deid ob BEHRAriendeating ditrgmzialeiap ead| 2 cerdomitant déspfder in a

0 t ord sel ected from
AEhEhl AEhSuR: RORGAR, CheSuRE: SRnb g fY S8 Mol o
diyehpeuticalbneffetyisaumonarafa,coapdoed bMbe dyafulnet i on,
di zzi ness, cold intolerance, chem cal sensitivity,
sicca synptons, cognitive dysfunction, generalized
anxi ety disorder, premensyrual d&gpgfric di sorder,
irritabl e bowel syndrom® fu abdom nal pain
neur opat hi ¢ pain, somatoformgdisorders, 10 OCD
phobi as, and PTSD. 9. T od ding to claim?7
or 8 wherein the c und gdm ni'stered is selected
fron1(38,5R)-3-Aninonethyl-%fnethyl-nonanoic aci d,

R

or a pharmaceutically acceptable salt thereof, wherein:

R1 is hydrogen, straight or branched alkyl of from 1 to 6 carbon atoms or
phenyl; and

R2 is straight or branched alkyl of from 4 to 8 carbon atoms, straight or
branched alkenyl of from 2 to 8 carbon atoms, cycloalkyl of from 3 to 7 carbon
atoms, alkoxy of from 1 to 6 carbon atoms, - alkylcycloalkyl,, -alkylalkoxy, -alkyl
OH, -alkylphenyl, -alkylphenoxy, or -substituted phenyl; and wherein said
concomitant disorder is selected from migraine headaches, temporomandibular
joint dysfunction, dysautonomia, endocrine dysfunction, dizziness, cold
intolerance, chemical sensitivity, sicca symptoms, cognitive dysfunction,
generalized anxiety disorder, premenstrual dysphoric disorder, irritable bowel

syndrome, functional abdominal pain, neuropathic pain, somatoform disorders,
OCD, phobias, and PTSD.
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15 (3S, 5R) - 3- Ami nonet hyl - 5- et hyl - decanoi ¢ aci d,
(3S, 5R) - 3- Am nonet hyl - 5- net hyl - undecanoi ¢ aci d, and

W@ 38455R563- Am nonet hyl - 5- net hyl - dodecanoi ¢ aci BCT/IB2003005712

pharmaceutically acceptable salt thereof. 20 10. The
nmet hod according to claim8 wherein said conconmtant
di sorder is generalized anki®ty di sorder,

emenstrual .dysphor.ic disorder, a,somatofo . .
- sor dar g PRHTa e (rOByRE LAY % GRaserlia} disorder in a
ahsamanalncRdidy anBWhaRatoirifas Nadmilstding! & R8id mammal a
headache. 25 11. A nethod of increasi ng sl ow wave
sherapeutisally iglfgetivesyppet ofpdiergprpasad e@S, WRY-Apineeretyd-5-
ph i . t 0 . .
QORBTRSch BB bAoA AR BBl AR RO WEE R saia
fonsoraaiitr disdra@nis: sel@)edafromnmigiatic dfeatidvbed, oempbronianditslar
defined in claim1, or a pharmaceutically acceptable

P
Jaint  dysfuagiion, o HsatPneBY s SRGREINSr SYEHCHBRmofEZiBess,  cold
(o) . e g a ‘- .
NS APATa0R e eLR380 s Somie, dpsion
agenanlisedfantiby distides mgmetsrubh dyspioritbdisender, citgele sovel

as to render the conbination effective in ingreasin
SIYBdFRsy dUagtongl 2 6@49%4%%’60@@? BB S g disdrders,
-3éb, LRebidy, aRd pPGDOT i ncreasing slow wave sleep in a
human subj ect being treated w th an active

pharmaceuti cal agent that decreases sl ow wave sl eep

conpri.sin admnistering to ahuman subj ect | eed
.y C",ﬁhet I%S@P&r@%‘i"? 1{1%§0 ?q%lén 2 8% 8‘&%@? égéompounc? adlfitnistered

5Rkeldctédtoairet hyl - 5- net hyl - octanoic acid or a 5

phar maceut i cal%ﬁ acceptable salt thereof; and (b) a

human gr owt BHhaRkhdrenigemethyka-raetbirenaeeiraeid,

secr et agogu PX: e gt | | .abl e salt
t hereof ; wh rSé%)%%elﬁlggn%%ﬁﬁggor# wlea/ezg%ﬁq(\'e/g&g’gents "a
and "b" ar e (39)8ReB-Aaninamethyl-5rmetigruidecanoiduidiahd on
effective in_ increasing sl ow wave sleep. 10 1 . A

met hod of i .ﬁ%}&k?mp&ﬁw&@wq@?@n@ n
subj ect conpg hﬁhﬁﬂlacélﬂﬁhfti‘ﬂ_/ 24cEptaBR bR tikrdygTEN Subj ect

in need of such treatnen

10.  The method according to claim 8 wherein said concomitant disorder is
generalized anxiety disorder, premenstrual dysphoric disorder, a somatoform
disorder, irritable bowel syndrome, functional abdominal pain, neuropathic pain,

or migraine headache.

11. A method of increasing slow wave sleep in a human subject being treated
with an active pharmaceutical agent that decreases slow wave sleep comprising
administering to a human subject in need of such treatment:

(a) a compound of the formula 1, as defined in claim 1, or a
pharmaceutically acceptable salt thereof; and

(b) 2 human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;

wherein the amounts of the active agents “a” and “b” are chosen so as to

render the combination effective in increasing slow wave sleep.
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(a) a conmpound of the fornmula 1, as defined in claim

1, or a 15 pharmaceutically acceptable salt thereof;
wae40bse@ human growt h hornone or human gr owt PCHIB20€3®5712

secretagogue, or a pharmaceutically acceptable salt

thereof; wherein the anmounts of the active agents "a"

and "b" are chosen so as tel2lrender the conbi zat kon

Hf ect {1y A ' | ow wave .sl eep. 20 .14, A
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(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - undecanoi ¢ aci d, and

(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - dodecanoi ¢ acid; or a
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administering to a human subject in need of such treatment:

(@) a compound of the formula 1, as defined in claim 1, or a
pharmaceutically acceptable salt thereof; and

(b) a human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;

wherein the amounts of the active agents “a” and “b” are chosen so as to

render the combination effective in increasing slow wave sleep.

14. A method of increasing slow wave sleep in a human subject comprising
administering to a human subject in need of such treatment:

(a) the compound (38, 5R)-3-Aminomethyl-5-methyl-octanoic acid or a
pharmaceutically acceptable salt thereof; and

(b) a human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;

wherein the amounts of the active agents “a” and “b” are chosen so as to

render the combination effective in increasing slow wave sleep.

15. The method of claim 1, 7, 11, or 13 where in said compound is selected
from:
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid,
(3S,5R)-3-Aminomethyl-S-methyl-decanoic acid,
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(3S,5R)—3—Aminomethyl—S—methyl—undecanoic acid, and
(3S,5R)-3-Aminomethyl-5-methyl-dodecanoic acid;

or a pharmaceutically acceptable salt thereof.



