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a26- PROTEI N Background of the invention This invention relates to certain
p-am no agiodskizat bind to the al pha-2-delta (a2S) subunige®fgodeédsci um
channel . These conpounds and 5 their pharmaceutically acceptable salts are
useful in the treatnent of a variety of psychiatric, pain and other
~disorders. Summary of the Invention In ajfirst aspect, there is provided a
conpound having the formula HEN HRC IA -1 or a
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phoayl - (Cr-C3) al kyl, or phenyl-N(H) -, wherein each al kyl is optionally
substituted with fromone toBatkgrdundof fife fivemionand each phenyl is
optionally substituted with fromone to three substituents i ndependent |y
selected fromchlaro, fluoro,

t
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t hereof; wherein RL is dro en or al k optionally substituted with
from one to MaUely f Rﬁ)’FP‘ Hkand é’%ﬁf%@m’de S.

Summarv of the Invention

In a first aspect, there is provided a compound having the formula

HN. ) -

ora. phanuaceuncally acceptable salt thereof’-
wherein Ry is (€1-Coalkyl, (C3-Co)eyeloalkyl, (Cg-Cg)cycIoaIkyl-(Cl~C_«,)alkyl, phenyl,
- phenyl- (C;-C‘g)alkyl or phenyLN(H) whercm cachr-alkyl is optionally substituted with from. one
1o five flnorine atoms, and each phenyl is optionally substituted with from one to three
-subsutucnts mdcpendcntly selected from. chloro, fluoro, amino, nitro, cyana, (C;—C;)alkylammo
-,(Cl-Cg)alkyI .optionally subsumted with from ané to three- fluéring atoms, and (C1-Cy)alkoxy
o opnonally substitated with from one to three fludrine atoms.

In a second aspect, there is provided a compound having the formula

1A-2

or a phammacenitically acceprable salt thereof:
whercin Ry is hydrogen or (Cz-Cg)a]LyI optionally subsututed with from oue to five
ﬂunnne atoms;



RZ is hydrogen or (C-C3)afkyl optionally substituted with fromone to five
fluorine atonms and R3 is(C-C6)al kyl, (C C cycloal kyl,

(C3-C6) cyel oal kyl - (C1-C3)atk-yl, phenyl, phenyl- (C-C3)al kyl, or

phenyl -N(H)-, wherein each alkyl is optionally substituted with fromone to
five fluorine atons, and each. phenyl is optionally substituted with from
one to tHes kydbstén verdCs-Ciallddpemantly ysdktwteddwithofromhbor 0o fiveu finorine

ami no, nitro, cyan; (Ct-C3)allcylamno, (Cl-C3)alkyl optionally

sub&t ‘?’:f‘fit‘%g with fromone to three fluorine atons, and (C -C3)al koxy

opt i onal IRy is @:b@s)uw« Qdf?*@ay fdaﬂ@*l ¢s9cﬁdMeﬂJ@y1 W%Dalﬁylabﬁam Mlidogrt he
provi sa that when ogen I S not rogen | hird aspect,

t hekE1-Co)aievdar plemd- 1'8 w @ewekﬁ&dlﬁ@ﬁﬁqanﬁymsrmwwmmas famd
t heE OEB@E e d&%ﬁ XAGE B%@Qla@y}@ﬂ)étﬁu%adawﬁﬂﬁ' “oReTh bk shﬁ%ﬁﬁé}?g' ¢ acid;

tl et -octan I C aci -nonanol ¢ acl
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(3S,5R) -3-Ci m no-7-cyclo enryl - b- rnetltyl hept ano caoi d;

(3S. . 5R) withah¢ previsoshay | is Dyduaighuy, Rd iseppt bpdiisgeraci d; 1'h a fourth aspect,
. there i s provided a pharnaceuti cal -conposition conprising a
therapeutically effective ambunt of a conpound as defined above or a

phar maceln 4 had hgpectabcreﬁstmdulic&ds?abmpdmnélsdedt@d faowsl the fgllvewimgaceut i cal |y

acceptg,@ r ol F?:[h asp ct there is provided a conpound
sel ecte Ll&rd el[h?hamqggunc?[ ACCHS eﬁﬁ%l c acid and pharmaceutically

'SﬁS?ﬁéié’hﬁ‘%ﬁ#éégﬁn%ﬁ?@%ﬂ%ﬂ@%%% éf ng a ther QBSL? cal [y ef fect | ve amunt
of a corrmmrrdmas adehyPesdardioweidpr a pharmaceutical ly :

. 3 Amma-S ~meth3d—nonanmc acid; '

B (33‘ SR)-3-Amma*&methyldheptanom acid;

35, SR}B~Amma~5.—mathyl—_ectmaw acid; -

{38, SR)Z-B' Afniﬂo'-s-njcthyl-'-nonanoic acid;

~ 3-Amine- 7—cyclopentyl &nﬁethykheptauow aad,

_ 3 Armnm?—cyclohcxyl—Ss—mcthyluheptanmc acid;

. --(3.5‘ 5R)—3 Annno-7~cyc!opentyl-s-meﬂlyl~heptanmc acid;

' '(3S 5R)-3 -Ammo-»?—c yclohexyl—s-meﬂlﬁ-hcptanom acui,

In a fourth aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compoufid as defined above or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

In a fifth aspect, there is provided a compound selected from 3-amino-5-methyl-

octanoic acid and pharmaéeutigaliy accept:able salts thereof.

In a sixth aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined above or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.
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acceptabl e salt thereof, and a pharmaceutically acceptable carrier. -l1b- In
a seventh aspect, there is provided conpound sel ected from

(3S,5R)-3-am no-5 net hyl - octanoi c ac and pharnmaceutically acceptabl e
salts thereof. In an eighth aspect, there is provided a pharnaceuti cal
conposi tion ngeédeﬁtmq;ea thtete@meﬁeta é:@clrﬁﬂéuﬁg{jﬁgeh\ﬁ%ma(?:ﬁ glfmn% Lonpound as
defined above or a pharmaceuti cal accept e salt ereo and a

phar rraceuﬂewal‘?%ﬂ@@@élﬁtaa%P@ﬂE@ﬂMCéay achpt@blma,}ts Hemopect, there is provided
the use of a conpound as defined above, or a pharmaceutically acceptable
salt thereof Inidighii@peiaRGE RiptAiMedfa aﬁtﬁdétﬁlmattpésmontcba fidigad ment of a
di sorder or conditio tjf] sel ected from faintness attacks Bron}yal gi a,
hypoki nesit2rapertiaibariigiapimpapior aggmpeyng ap defined aRayR of 2P W@%‘ﬂw ¥ cheni cal

dependenciagapRpid saddi:eéfl A% phhmkadicay dependangices on or addictions to
al cohol , apnphetantinos or anphetanine-lil.e substances,. caffeine,

cannabi s, cocai ne, heroin, hallucinogens, tobacco, inhal ant s and aerosol

pr 0pe[h'ac'hliﬁt§a éut QR RProvitiel GledSe o @MPohd/&idding ab&) biviRhahNRsuticBIBHRt DT salt
hypnot i cs &ezodl azep| nes and ot her anxtol yti cs, and ‘wi t hdr awal -synpt ons

assodhercel oy s Aqupdiceg eny ok the weatoar ofadlisedey or batdition seected
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headaglemica dependeieiasianfidiéti: ANt WAt deting Qicialoh drtrldidlidi 1o AMQaRt Oi d

arthritis, osteoarthritis, and psori‘asis; diuresis, premenst rual syndr one,

pr emmmmwwtmwm stangaspeafieine, mma@asmcmmgm, This -

whr DHORebE Ehal, RATRAAR otol FromliF nieis, apitis miea i aidint om one
to flduﬁvitﬁmf sﬁmwspn@nd@s,i&mé@gmww(&a%iﬂﬁws em WA Wal

substltuted wth fromone. to five fluorine atons
symptoms associated with such dependencws or addictions; addlcuvc behaviors mcludmg

' ‘gambhng' migraine, Spastlclty arthritis, nutable bowcl syndmme (IBS), chronic p#in, acute

' pam, _neumpath;c pain, vascular headache, sinus, headachc.. mﬂammutory disoiders including
rheumatoid arthritis, osteoarthritis, and psoriasis diuresis, premenstrual syndrome, premenstrual

dysphoac disorder, tinnitus, and gastiic damage

This invention relates fo compounds of the formula [

RS R4 Rs
NH,
Ry Ry {Rs
OH

wherein Ry is hydrogen or (C4-Co)alkyl optionally substituted with from one
to five fluoring atoms;

Rz is hydrogen or (Cq-Cs)atkyl optionally substituted wnth from one
to five fluorine atoms or

Rq and Ry, together with the carbon to which they are attached,
form a three to six: membered cycloalkyl ring;



Rt and R2, together with the carbon to which they are attached, forma
three to six nmenbered cycl oal kyl r|n -lc- RBis (Cr-06)alkyl,

(C3-C6) cycl oal kyl , (C3-086)cycl oal kyl - ?Cl C3) al kyl, phenyl,

phenyl - (G -C3) al kyI pyridyl, pyridyl-(G-C3)alkyl, phenyl-N(H)-,-or
pyridyl-N(H) - , V\,herel n each of the foregoing al kyl noieties can be
optlonally substituted with fromone to five fluorine atons, preferably

with fromzero R ish{@eC§lalkyt,i ﬁ(@-@&)@y&loaﬂdw g)bpc|§§|k9l ‘c?gjﬁlf)%&nd said
dyl d ph d | kyl d
R T ST T A A D e @;ﬁmm o

t | b t to th
bt tuent DYSANER. BPUneRdR FaBl1 OE Y] Etelibhd. aled ”r"p‘éﬂ%xe@" Cﬁﬁ(rjggendent y

sel ect ed from:maﬂyrswbsﬂtum sithafromoneitbritve Ao atdrs Fw
(C1- CS)aIk{ r%p% t@tltutegwthfromone5tothree uorlne at ons
and (Cl- c3)'5P%o 9’0 g oH{I§s8IQNE.cANdi Whereinnsaidnpheny!t andesdidl uor i ne

atonms; R4 i Ad I ' | . t,i -t ith fromone
fo Tive f1 g Lo ?n‘i%%éﬁ.%sf%%ﬁ%“e'nB‘%ﬁ'b?@.seﬁs eSS Selalivd gna
substituted with fromone 10 to five fluorine atons; and R6 is hydrogen or
(C -C6)al kyl; and the pharmaceutically acceptable salts of such conpounds.
Speci fic enbodi ments of thi.s invention include the followi ng conpounds of

the formula | and their phar,maceutically acceptable salts: 15
3- Ami no- 5, 8-di net hyl - nonanoi c. acid; 3-Am no-5,5, 7-trinmethyl -octanoic acid;




3-Am no-5,5, 8-trinethyl-nonanoic acid; 3-Am no-5,5,6-trimethyl-heptanoic
acid; (3S,59)-3-Am no-5, 8-di net hyl -nonanoi ¢ acid; 20

(3S, 5R) - 3WO3s2878- di et hyl - nonanoi ¢ aci d; PCT/IB03/00976
(3S)-3-Am no-5,5,6-trinethyl - heptanoi c aci d;

(3S)-3-Am no-5,5,7-trimet hyl -octanoi c aci d;

- (3S)-3-Am no-5, 5, 8-trinet hyl -nonanoi c atd-d; and

(3S)-3-Anmino-5..5,9-tri et C LG A 0 gg}%éﬁ? : 0976 -3
Q her exanpl e%a'afpgﬁfé{kWﬁ @%M&%%@%@géyfdﬁw sei%é/ten | gnSdaB%{u{l%g% ol I owi ng
conpounds of frb@ foremuba threandubbtifuenishapraieribly caith yiromc ceps atd dweal ts:

3- Ami no- 6-cycl obut yl - 5- et hyl - hexanoi c acid; 5 . .
3- Ani no- 7- cy csulstibignts,s indapepdentin iseirsted Jfrom: chioro, fluoro, amino, nitro,

3- Ami no- 7-cyc t Y~ & = RO} [ ; :

3 AT nos 7. cyc+y%§h t(}% %ﬁ&‘?%@'ﬁ‘ﬁ@%ﬁ%@%@@?‘g?a"y substituted with from one
3- A nos 7- cy clpotheeey flubrimee talgrhs laept (G1eCHakkoxy optionally substituted with from
3- Ani no- 8- cycl opropyl - 5- et hy] - octanoi ¢ acid; 10

3- Ani no- 8- cy cMbi® Wiresstlueiing AloMS; anoi ¢ aci d;

3- Am no- 8- cycl opentyl - 5- et hyl - oct anoi ¢ aci d.;

3- Am no- 8- cycl ohexy/ isaas)rmbbafrh -RCHR)alky optionally substituted with from one
3- Ami no- 6--.cycl opropyl -5, 5-di net hyl - hexanoi ¢ aci d;

3- Ani no- 6- cychﬂb'@tﬂ?dpf'B?EﬂQmﬁist hyl - hexanoi ¢ acid; 15

3- Ami no- 6- cycl opentyl -5, 5-di net hyl - hexanoi ¢ aci d;

3- Al no- 6- cycl ohexyl is hRiréhére bRYC;-R)k\@ icptidhally substituted with from one
3- Ani no- 7- cycl opr opsyl_- ﬁgg%l met %yr ;Uﬁept ar?(?i C aE:si, d;
3- Ani Nt 7- cydo five flybrise stamsxans| - hept anoi ¢ aci d;

Rs is hydrogen or (C1-Cg)alkyl;
and the pharmaceutically acceptable salts of such compounds.

Specific embodiments of this invention include the following
* compounds of the formula | and their pharmaceutically acceptable salts:

15 : 3-Amino-5,8-dimethyl-nonanoic acid;
3-Amino-5,5,7-trimethyl-octanoic acid;
3-Amino-5,5,8-trimethyl-nonanoic acid;
3-Amin§-5,5,6-trimethyl-heptanoic acid;
(3S,58)-3-Amino-5,8-dimethyl-nonanoic acid;

20 (35.5R)-3—Amino-5.B-dimethyl-nonanoic acid;

| (35)-3-Amino;5,5,6—trimethyl-heptanoic acid;
(35}-3-Amino-5,5,7-trimethyl-octanoic acid;
(3S)-3-Amino-5,5,8-trimethyl-nonanoic acid; and

{38)-3-Amino-5,5,9-trimethyl-decanoic acid.



3- Am no- 7-cycl opentyl -5, 5-di met hyl - hept anoi ¢ aci d; 20

3- Am no- 7- cycl ohexyl - 5, 5- di net hyl - hept anoi ¢ aci d;

(3S, 5R) - 3Wns287cycl obut yl - 5- net hyl - hexanoi ¢ aci d, PCT/IB03/00976

(3S, 5R) - 3- Ami no- 7- cycl opr opyl - 5- net hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am no- 7- cycl obut yl - 5- net hyl - hept anoi ¢ aci d; WO 03/ 082807

PCT/ 1 B0O3/ 00976 -4 (3S, 5R)-3-Am no-7-cycPopentyl - 5- net hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ani no- 7- g@%f;g?&gﬁb@%&ﬁ%&m&g@'{b%ﬁﬂhgnt@géf" his invention are the

(3S, 5R) - 3- Am no- 8- y anol ¢ aci d;

(3S, 5R) - 3- A psliofvinsgy CtomgbuhdS- okt thd -fonhaloilc emd dhel pharmaceutically
(3S, 5R) - 3- Am no- 8-cycl opent yl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Ami ﬁ@cgﬂt@él@lﬁﬂ#ékyl -5-net hyl - oct anoi c. aci d;

(3S, 5S) - 3- Am no- 6- cycl obut yl - 5- net hyl - hexanoi ¢ aci d;

(3S,5S)-3-Am no- 7- symhma’-suaybioEumshuémpleﬁémi@aagi d;
(3S,5S) - 3- Am no- 7-cycl obut yl - 5- net hyl - hept anoi ¢ acid; 10

(3S,59)-3-Am no-7-¢cycl opent yl - 5- met byl - hept anoi c. aci. d;
(35, 29) 33- A no- 7. SAMBREGYCRBEYhoTBHF AR ARSis e
(3S, 5S) - 3- Am no- 8- cycl opr opyl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5S) - 3- Ami no- 8- gyArhinbua-giclobutyl-Birhethykleptanoia@ct;
(3S, 5S) - 3- Am no- 8-cycl opentyl -5-net hyl -octanoi ¢ acid; 15

(393, A no 6. oycHADMBRT o epTHEY AT IR e sl

(3S) - 3- Ami no-6- cycl obutyl -5, 5- di et hyl - hexanoi ¢_aci d;
- (39) - 3- Ami no- 6- cy c3-ApEinoy-eichekyhbtrhelhyhbeplaopic agidid,
(3S) - 3- Am no- 6- cycl ohexyl -5, 5-di nmet hyl - hexanoi ¢ acid; 20

(35073 Ao - crcd oo R RS nepidinssche
10 3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
3-Amino-8-cyclopentyl-5-methyi-octanoic acid;
3~Amino-8-cyclohexyl-5-rﬁethyl-octanoic acid;
3-Amino-6-cyclopropyi-5,5-dimethyl-hexanoic acid;
' 'S-Amino-é-cyclobdtyl-s,5‘-dimethyi-hexanoic acid;
15 3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;
' 3-Amino~6—cyc|ohéxyl-5,5-dimethyl-hexanoic acid;
3-Amino-7-cyclopropyl-s,5-dimethyl-hepténoic acid;
~ 3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;
3-Amino-7-cyclopentyl-5,5-dimethyl-heptanocic acid;
20 \ | 3-Amino-7-cyclohexyl-5,5-dimethyl-heptanoic aéid;
(35,5R)-3-Amino-6-cyciobutyl-5-methyl-hexanoic acid;
(35,5R)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;

(35,5R)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;



(3S)-3-Am no-7-cycl opentyl -5, 5-di met hyl - hept anoi ¢ aci d; and WO 03/ 082807
PCT/ 1 B0O3/ 00976 -5 (3S)-3-Am no-7-cycl ohexyl -5, 5-di net hyl - hept anoi ¢ aci d;
O her speWd ¢3082si3odi nents of this invention include the friT/IBOBNE76
conpounds of the formula | and their pharmaceutically acceptable salts:
3- Am no- 5- net hyl - heptanoic acid; 5 3- Am'_‘p_o- 5- et hyl - oct anoi ¢ aci d;

3- Am no- 5- net'hyl - nonanoi ¢ acid; 3-Am no-5, 5-di net hyl - nonanoi ¢ aci d;

3- Ani no- 5, 5- di et hyds GRRBIMIRCALCYlopéRG-5 IndifiyReeptaRoidigod;hy | - nonanoi c
acid; and 10 (3S)-3-Am yr;o-5, 5-di rrg?h?/l -gbe-canoimc’ acﬁad. This invention al so

relates to conpounds, of the forpulg |A _HZN R ! R2_ HRPC | A wherein R
i s hydrogen or '(o&&?é)—égﬁmm%@ﬂi‘W‘%@PFHY&'I%&B%%&&%m one 15 to
five fluorine atons; R2 is hydrogen or (C,-C3)al kyl optionally substituted
with fromone to {39/6R}f-Buaminess-eyclopropyl-5inethpkoRancicapid;her with the
carbon to which they are attached, forma three to six nmenbered cycl oal kyl

' Elcg? CG)Zgy(I:Q? oialskgllci @gg@}éé*rpw)?C}%ﬁéﬁ%‘ﬂ"g%hé%%m(‘ténm&@cﬁ’kyI , pyridyl,

pyridyl-(C, -C3)al kyl, phenyl-N(H)-, or pyridyl-N(H- , wherein each of the

f oregoi ;g al kyl no(36;5RE3-Faninbed-cyclopentyl-5-methyl-octanoic acid;
(éS,SR)-B—Amino-B-cyclohexyl-s-methyi-octanoic_acid;
(88,58)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,58)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
(38,5S)-S-Amino-?—cyc!obutyl-s-m'ethyl-heptanoic acid;

10 | R (38,58)-3-Amino-?-cyclopentyl-s-methyl-heptanoic acid;
(38,5S)-3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,58)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid;
(38,58)-3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
(38,55)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;

15  (88,5S)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(3S)-3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;
(35)-3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;
(3S)-3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;
(38)-3-Amino-6-cyclohexyl-5,5-dimethyl-hexanoic acid,;

20 (38)-3-Amino—7—cyélopropyl-5,5-dimethyl-heptanoic acid;
(3S)-3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;

(35)-3-Amino-7-cyclopentyl-5,5-dimethyl-heptanoic acid; and



optionally substituted with fromone to five fluorine atons, preferably
w th WO 03/082807 PCT/11103/00976 -6 fromzero to three fluorine atons,
and wher eWo @4iszBophenyl and said pyridyl and the phenyl aci/BpsHaEyé

noi eti es of said phenyl-(G-C3)al kyl and said pyridyl-(C, -C3)alkyl,
respectively, can be optionally substituted with fromone to three
substituents, preferably with from zero®o two 5 substituents,

(G- C3) al Ryl 4 no.Ceey- et T3y o ReraBicme L PP aRl e, Y o one 1o

three fluorine atons and (G -C3)al koxy optionall y.,s‘u.bstitut ed with from
one to three fl uor®iher spenific ambediments ebthisdnventionvineludrithesfogwinggen, 'R2
i s not hydrogen;

comounds.  TikERoHndlghe lebi LARd o BRembptiRR R R b e, )

HZN R 3 HOR2C IA-1 wherein R3 is defined as for. formula. |l above, and the
phar maceuti cal | y gtAndecs-Sphethlybheptansicdciduch conpounds. O her specific
~enbodi ments of this invention include the follow ng conmpounds of the

Lo & LA 20 L s Ry s o < =

3- Am no- 5- net hyl - 7- phenyl am no- hept anoi ¢ acid; 20

3- Ani no- 5- net hyl - @-Amino:banéthyl-menanaic ecieli d; ( 3S,

5R) - 3- Am no- 5- net hyl -.8- phenyl am no-oct anoi ¢ acid; (3S,

5R) - 3- Am no- 5- net ?yAméioQ ,%nmb%ﬁg]-&%bﬁpgéig; acid; (3S,
- am

5R) - 3- Am no- 5- net hyl - 6- pheny no- hexanoi c. acid;-

3-Amino-5,5-dimethyl-decanoic acid;
(3S)-3-Amino-5,5-aimefhyl-nonanoic acid; and
10 (38)-3-Amin0-5,5-§iimethyl-decanoic acid.
, Thxs invention also relates to.compounds of the formula 1A:

HoN

- wherein Ry is hydrogen or (Cs-Cs)alky! optionaily substituted with from one

15 to five fluorine atoms;

Ro is hydrogen or (C-Cs)alky! optionally substituted with from one

to five fluorine atoms; or

R; and R, together with the carbon to which they are attached,
form a three to six membered cycloalkyl ring;

20 Rs is (Ci-Ce)alkyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(C1-Cs)alkyl,
phenyl, phenyl-(Ci-Ca)alkyl, pyridyl, pyridyl-(C1-Cg)alkyl, phenyl-N(H)-, or
pyridyl-N(H})- , wheréin each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with



(3S, 5S)-3-Am no-5-net hyl - 8- phenyl am no- oct anoi ¢ acid; WO 031082807

PCT/ 1 BO3/ 00976 -7 (3S, 59)-3-Anm no-5-nethyl-7-phenyl am no- hept anoi ¢ aci d;
(3S, 5S)- NO\AF/38E- net hyl - 6- -phenyl am no- hexanoi ¢ aci d; PCT/IB03/00976

3- Ani no- 5- net hyl - 8- phenyl - oct anoi ¢ aci d;

3- Ami no- 8- (2-f | uor o- phenyl ) -5-net hyl -octanoic acid; 5

3- Am no- 8- ( 3- fI uor o- phenyl ) - 5- et hyl - oct®noi ¢ aci d;

3- Anmi no- 8- (4 r a cid: . .
S e B (& AR ke PO L8Rk P i phenyt and sai
3- Am: no- 8- ( 3- hf:l le'IdJHﬁhﬂ‘Iedy) ahd rmhhyll m@i@hé@@'f gaﬂ%ﬁbnyl-icrca)alkyl and
3- Am no- 8- 4 r uor o- % 5- rret | -octanoic acid

3- Ami no- 5- |d gyddyld )é[néqascp ively, can be optionally substituted with

. 3-Am no-5‘-rret 8afat f Vi t d;
S am o2 e E%}-nB rgé tg} ﬁ‘uf%?ct%tg:egﬁé, g Preferably with from zero to two

. g-ﬁm nosg m;t gyléstgluenﬂspluydiepmtc@ndst@lecléd frtom chloro, ﬂuoro, amino, nitro,
2 e BB R e Do e sabbtor with from one
3- Ami no- 8- ( 2, )

3 Am no- 5 ( 2. & By (BB G angt (T LHRHRY Bofalf plibstituted with from

(3S, 5R) - 3- Ani one © tieed fllodnghtmmys;- oct anoi ¢ aci d;
(3S, 5S) - 3- Am no- 5- net hyl - 8- phenyl - oct anoi ¢ aci d; 20

(35.59) 3. A no. 8 8" M BeREEER heR Fi fioGb2Re |sndihfiroens

5R) - 3- no I 103/ 082807
PCT/ | Bgcg} 009356r{d3r_h78e F??Srﬁfa%%)gmél rﬁ%ﬁgsgdwé S@guoro Cg‘henyﬁ?- - et hyl - oct anoi ¢

aci d_ This-invention also relates to-compounds of the formula 1A-1
HoN |
HO,C
A-1

whereln Ra is defined as for formula | above, and the pham\aceutacally
.. 15 acceplable salts of such compounds.

Other specific emquiments of this invention- include the foillowing
compounds of the formula IA and their pharmaceutically acceptable salts:

3~Amino-s;methyl-8-phenylamino-octanoic acidﬁ
3-Amino-5-methyl-7-phenylamino-heptanoic acid;

20 3-Amino-s-methyl-s-phenylainino-hexanoic acid;
(85, 5R)-3-Amino-5-methyi-8-phenylamino-octanoic acid;
(35, 5H)-S-Amino-s-methyl-7‘-phenylgmino-heptanoic acid;
(3S, 5Fl)-3-Amino-5-methyf-6-phenylamino-hexanbic_ acid;

(S, 58)-3-Amino-5-methyi-8-phenylamino-octanoic acid;



(3S, 5R)-3-Am no-8-(4-fluoro-phenyl)-5-nethyl

'PCT/ 1 BO3/ 00976
" 5R)-3- Ani

5S) - 3- Ani

conpounds of th|s

10

15

20

-octanoic acid; (3S,

5S) - 3- Am no- 8- (4-fl uoro- phenyl ) -5-net hyl - oct anoi ¢ aci d; (3S

5R) - 3- Ani Y 83482867 f | uor o- phenyl ) - 5- met hyl - oct anoi ¢ aci d; BCY/B®3/00976
5S) - 3- Ami no- 8- (2-trifluoro-phenyl)-5-nethyl -octanoic aC|d (3S,

5R) - 3- Am no- 8- (3-trifluoro-phenyl)-5-nethyl -octanoic aci d; (3S,

5S) - 3- Ami no- 8- (3-trifl uoro-phenyl)-5-methyl -octanoic acid; (3S,

5R) - 3- Ami no-8-(4-t id | Qar I et byl - oc (o] i.d; . (3S,
5S) - 3- Ami no- 8- (4-t 3#’@%@’%@% ﬁ‘ té}fﬁnﬁa{%ﬁﬁ%@ﬁlﬁﬁfvﬂdio (3S,
5R) - 3- Ami no- 5- et hyl - 8-0-tolyi-octanoi c acid; (3S,

5S) - 3- Ani no- 5- net h{3S, $5)-3-4mjino-Semeatiyil-6- piramﬂamloﬁthexano:c acid;
5R) - 3- Am no-5-net hyl -8-mtol yl -octanoic acid; (3S,

'5S) - 3- Ami no- 5- et hyl| -1 GC

5R) - 3- Am no- 5- rret%lpﬁ |_r151_15 é‘#'yl%citsangllgcgaﬁogbﬁ%'g(SS

5S) - 3- Am no- 5- rret | - 8- -toI | -octanoic acid; (3

'5R) - 3- Ani.no- 8- ( 2, -&mlngrﬂ-b? éu@rﬁ;nb%lyﬂeﬁ mathrimmm@ agigi d;  (3S,
5S) - 3- Ami no- 8- (2, 3-di fl uor o- phenyl ) 5- net hyl - octan0|c acid; (3S,

5R) - 3- Agrl no- 8- (2, 45 dnfiheser@-iGE¥ne id; (35,
'5S) - 3- Ami no- 8- (2, 4-di f| uor o- pheni/ﬂ SYR?hyI oct an0| C g@l d; 20 (3S,
5R) - 3- Am no- 8- (2 iflu henyl)5 t hyl -oct anoi, c amd (3S,
5S) - 3- Ami no- 8- ( 2, §gf“fm? B %WPPKG%JF‘IWT Y-gstaneis acidaci d; WO 03/ 082807

-9 (35S,
no- 8- ( 2, @Anfmmer(mﬁﬂmmhéwes Pdth@cdaaanesie asid; d;
no- 8- (2, 6-di fl uoro-phenyl)-5-net hyl -oct anoi ¢ aci d.

%?nrbt-h ?B-trlp ucclrgd enyﬂ-%qm%cthgt(! hoectgr%lgglcr

and (3S,
-Preferred
5 1A-2, H2N (S)

3-Amino-8-(4-trifluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-5-methyl-8-o-tolyl-octanoic acid;
3-Amino-5-methyl-8-m-tolyl-octanoic acid;
3-Amino-5-methyl-8-p-tolyl-octanoic acid;
3-Amino-5-methyl-8-p-tolyl-octanoic acid;
3-Amino-8-(2,3-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(2,4-difluoro-phenyl}-5-methyl-octanoic acid;
3-Amino-8-(2,5-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-_B-(2,‘6-diﬂuoro-phenyl)»s-methyl-octanoic acid;
(3S,5R)-3-Amino-5-methyl-8-phenyl-octanoic acid;
(85,58)-3-Amino-5-methyl-8-phenyl-octanocic acid;
(3S,5R)—S—Amino-8~(2-fluoro-phenyl)~5-methyl-oc_tanoic acid;
(38,58)-3-Amino-8-(2-fluoro-phenyl)-5-methyi-octanoic acid;

{38, 5R)-3-Amino-8-(3-fluoro-phenyl)-5-methyl-octanoic acid;



RZ R3 HXCIA 2 wherein R, R2, and R3 are defined as for fornula I

above. Exanples of nore preferred conpounds of this invention are 10
conpounds Y 0¥08287or nul a | A-2 wherein R, is hydrogen, R2 iBChEoagd7and R3
is defined as for fornmula | above. Exanples of specific enbodi nents of
--this invention are the follow ng con'gglunds of the formula I A-2 and
their, pharnmaceutically acceptable salts: 15

(3S, 5R) - 3- Ani no- 5-mg, ImgG)-Faniieeei(8-faviré-phehpipsaREthy-6otancictadidt hy!l - oct anoi ¢
acid; -and (3S, 5R).- 3- Am no- 5- net hyl - nonanoi ¢ acid. This_ invention also

rel ates to conpoun f.t forpula, | B H2NY, CIlB -.-

WO 03/ 082807 PCT/ 1@%3%&35%”"0%534'3W<?’?'HBPPY'S%'?‘§HUE§{%§%‘8H e cept abl e
salts wherein R3 is defined as above and wherein said conpounds are
sel-ected fromthe (B, 5&MFPAMirendiddiudso-phenyiisimeihyhoctaneistdaidil | y
acceptabl e salts: 3-Am no-4, 5-di net hyl - hexanoic acid; 5

a0 S e s SR ERO i O AR
5 ' (38, 55)-3-Amino-8-(2-trifluoro-phenyl)-5-methyl-octanoic acid;
(3S, 5R)-3—Amino—8-(3-trifiuoro-phenyl);S-methyl-octanoic acid;
(38, 58)-3-Amino-8-(3-trifluoro-phenyl)-5-methyi-octanoic atéid;
(38, 5R)-3-Amino-8-(4-trifluoro-phenyl)-5-methyl-octanoic acid;
(8S, 58)-3-Amino-8-(4-trifluoro-phenyl}-5-methyl-octanoic acid;
10 (3S, 5R)-3-Amino-5-methyl-8-o-tolyl-octanoic acid;
(3S, 5S)-3-Amino-5-methyl-8-o-tolyl-octanoic acid;
(38, 5R)-3-Amino-5-methyl-8-m-tolyi-octanoic acid,;
(8S, 5S)-3-Amino-5-methyl-8-m-tolyl-octanoic acid;
(38, 5R)-3-Amino-5-methyl-8-p-tolyl-octanoic acid
15 (38, 58)-3-Amino-5-methyl-8-p-tolyl-octanoic acid;
(3S, 5R)-3-Amino-8—(2,3-difluoro-bhenyl)5-methyl-octanoic acid;
(38, 5S)-3-Amino-8-(2,3-difluoro-phenyl)5-methyl-octanoic acid;
(38, 5R)-3-Amino-8-(2,4-difluoro-phenyl)5-methyl-octanoic acid;
(3S, 58)-3-Amino-8-(2,4-difluoro—phenyl)5-methyl-octanoic acid;
20 (3S, 5R)-3-Amino-8-(2,5-difluoro-phenyl)5-methyl-octanoic acid;

(38, 58)-3-Amino-8-(2,5-difluoro-phenyl}5-methyl-octanoic acid;



3- Ami no- 4- cycl opr opyl - pent anoi ¢ aci d; 10 3- Am no- 4-cycl obutyl - pent anoi c
acid; 3-Am no-4-cycl opentyl - pentanoi c aci d;

3- Ani no- 429 83483807y | - pent anoi ¢ aci d; PCT/IB03/00976

3- Ami no- 5- cycl opr opyl - 4- net hyl - pent anoi ¢ aci d;

3- Ami no- 5- cycl obut yl - 4- met hyl - pent anoi C_élCi d; 15

3- Ami no- 5-cycl opent yl - 4- et hyl - pent anoi ¢ aci d;

3- Ani no- 5- cycl OheX(SB’S,4‘W@Wmiﬁﬁlﬁ-éﬂ}@dﬁltﬁﬁbgihenyl)-5-methyl-octanoic acid;

3- Ami no- 6- cycl opr opyl - 4- met hyl - hexanoi ¢ aci d;

3- Ani no- 6- cycl obut§nd 4- net hyl - hexanoi ¢ aci d;

3- Am no- 6- cycl opent yl - 4- net hyl - hexanoi ¢ aci d; 20

3- Ani no- 6- cycl ohexyl ?yg i j i.di B R : ;

3- Ani no- 7- cycl opr o ﬁ'% : m@ﬁ;qélggg%ggiyg%agp%?yn 5-methyl-octanoic acid.

3- Am no- 7- cycl obut yl - 4- met hyl - hept anoi ¢ aci d; ‘

- 3- Ami no- 7- cycl opengy B ' 1o i / _ / 00976
115 A no- 7- cycl e A RbEoIRR AL inRion, i BB Ty

3- Ani nos 8- cydiAedr opyl - 4- net hyl - oct anoi ¢ aci d;
3- Ami no- 8- cycl obut yl - 4- net hyl - oct anoi ¢ aci d;
3- Ami no- 8- cycl opentyl - 4- met hyly ggt anoi c.aci d;
3- Ani no- 8- cycl ohexyl - 4- net hyl Skt FYoa No
3- A no- 9- cycl opr opyl - 4- et hyl - nonajoi \\@ei'
3- Ami no- 9- cycl obut yl - 4- net hyl - nonangi c™aci d;
3- Am no- 9- cycl opentyl - 4- et hyl - no oi ¢ aci d;

3- Ani no- 9- cycl ohexyl - 4- net hy anoi c acid; 10 3- Am no-4-net hyl -oct anoi c
aci d; 3-Am no-4-net hyl - nonanoi ¢ aci d;

- 1A-2

wherein Ry, Rz, and R3 are defined as for formula | above.

Exampies of more preferred compounds of this invention are
10 compounds of the formula 1A-2 wherein R, is hydro,geh, Rz is methyl and
Ra is defined as for formula I_above. '

Examples of sbeciﬁc embodiments of -this -invention are the
following compounds of the formula I[A-2 and their pharmaceutically
acceptable salts: |

15 (35,5R)-3-Amino-5-methyl-heptanoic acid;
(38,5R)-3-Amino-5-methyl-octanoic acid; and
(35,5R)-3-Amino-5-methyi-nonanoic acid.

This invention also relates to compounds of the formula IB

HO,C iB



3- Am no- 4- net hyl - decanoi ¢ aci d;
(3R, 4R)- 3- Am no- 4, 6-di net hyl - hept anoi ¢ aci d;
4R) - 3- Am WO @/68287et hyl - oct anoi ¢ aci d;

acid:;

4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani

PCT/ | BO3/ 00978°

" 4R) - 3- Ani
4R) - 3- Ani
4R) - 3- AS:'
4R) - 3- Afli
* 4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani
4R) - 3- Ani

10
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20

no- 4, 8- di
no- 4, 9- di
no- 4-cycl

(3R
(3R,

3R,
a‘,d' (3R,

met hyl - nonanoi ¢ aci d;
met hyl - decanoi ¢ aci d;
opr opyl - pent anoi ¢ aci

(3R 4R) - 3- Am no- 4, 5-di net hyl - hexanoi c

15 (3R,
PCT/IB03/00976

no- 42’:\%0'@?#&:%’15[&86%@!&8"3? Rk tgb?é’ (43?%5 wherein Rj is defined as

no-4-cyc

opentyl - pentanol ¢ ac

no- 4abgeé ok yWwherein saisl compainds3Rre selected from the following

no- 5- c%cl

no- 5- cycl

ghamino-4,5rdimethylsbexbaoioiacidici d;

PooPHERA e SRR aBS Bt e hsesibrle AR P 052807

t hyl - pent anoi ¢ aci d;
(3R, 4R) - 3- Am no- 5-cycl opentyl - 4- net hyl - pent anoi ¢ aci d;

(3R
(3R,

no- 6- cycl opropyl - 4- net hyl - hexanoi ¢ acid; 5 (3R

no- 6- cycl
no- 6- cycl
no- 6- cycl
no- 7- cycl

S4B PRE R O

ohexyl - 4- net hyl - hexanoi ¢ aci d;
Bhmippt4, 4-dimethyl-obtapoienadid; aci d;

(3R
(3R,
(3R,
(3R,

no- 7-cycl obut yl - 4- net hyl - hept anoi ¢ acid; 10 (3R

no- 7-cycl
no- 7-cycl
no- 8- cycl
no- 8- cycl
no- 8- cycl
no- 8- cycl

| d-g | Lcoaci d:
e T Ly
opr apyl - 4- met hy| - oct anoi c, aci d;

HHMIGe-4.2-gineyl-decancit acidei d;

opentyl - 4-net hyl - oct anoi ¢ aci d;
PN 4%y BRIpRIbYIQSErAIDIE aid; d.

3-Amino-4-cyclobutyl-pentanoic acid,;

3-Amino-4-cyclopentyl-pentanoic acid;

3-Amino-4-cyclohexyl-pentanoic acid;

(3R
(3R
(3R

(3R,
15 (3R,

3-Amino-5-cyclopropyl-4-methyl-pentanoic acid;

3-Amino-5-cyclobutyl-4-methyl-pentanoic acid;

3-Amino-5-cyclopentyl-4-methyl-pentanoic acid;

3-Amino-5-cyclohexyl-4-methyl-pentanoic acid;

3-Amino-6-cyclopropyl-4-methyl-hexanoic acid;

3-Amino-6-cyclobutyl-4-methyl-hexanoic acid;

3-Amino-6-cyclopentyl-4-methyl-hexanoic acid;

3-Amino-6-cyclohexyl-4-methyl-hexanoic acid,

3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;

3-Amino-7-cyclobutyl-4-methyl-heptanoic acid;

3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;



10

20

(3R, 4R) - 3- Am no- 9-cycl opropyl - 4- net hyl - nonanoi ¢ acid; (3R
4R) - 3- Am no- 9- cycl obut yl - 4- net hyl - nonanoi ¢ acid; (3R,
4R) - 3- Ami W 8/ opent yl - 4- net hyl - nonanoi ¢ acid; (3R,
4R) - 3- Am no- 9- cycl ohexyl - 4- met hyl - nonanoi ¢ acid; 20 (3R
4R) - 3- Am no- 4- et hyl - oct anoi ¢ acid; (3R, flR) 3- Ani no- 4- net hyl -
acid; (3R 4R)-3-Am no-4-net hyl - decanm!:
-13 (3R, 49) - 3- Ami mAhifo-AlaRidRsky KRRV RARbic a6RR
4S) - 3- Ami no- 4, 6-di rretﬂ) hept an0| c aci dﬁy e%ﬁ
4S) - 3- Ami no- 4, 7-di ne hyI cta cjd;
4S) - 3- Ani no- 4, 8- di @efg\ﬁmw SYRRRTeP - 'E!i'ethafg PQf@"O'C acid;
4S) - 3- Am no- 4, 9-di net hyl - decanoi ¢ acid; (3R
4S) - 3- Ami no- 4- cycl GRARING-8REBIchORI-G- m@thij/l oc(a?Bnc acid;
4S) - 3- Am no- 4- cycl obut yl - pent anoi ¢ aci d;

4S) - 3- Ami no-4-cycl nt pen ano aci
4S) - 3- Ani no- 4- cycl %F&I‘W % Hﬁpb’?é GWEB&@@R‘C acid;

~49) - 3- Ami no- 5-cycl opropyl - 4-net hyl - pentanoi c acid; (3R
4S) - 3- A% no-5-cycl Gb\myio-&—cyefbhakylpbmeoct&r[didacid( 3R,
4S) - 3- Am no- 5- cycl opentyl - 4- net hyl - pentanoi c acid; (3R
4S) - 3- Am no- 5- cycl
4S) - 3- Ani no- 6- cycl @B‘ﬁﬁ%@ éﬁgﬁéwﬁyﬂﬁ@!%&l 80@%’?"3" 35@3(3&
49) - 3- Am no- 6-cycl obut yl - 4- et hyl - hexanoi ¢ aci d;
4S) - 3- Ami no- 6- cycl 3ifeninptS-gyciebuiyl- 4+mqtambh@1mma0|d( 3R
4S) - 3- Am no- 6- cycl ohexyl - 4- met hyl - hexanoi ¢ acid; (3R
4S) - 3- Ami no- 7- cycl ggé d(3R
4S) - 3- Am no- 7 cyclg J'?@?s é¥re &ﬁib—ﬁ;—@?&gﬁgﬁ'&&gﬁd@am

3-Amino-9-cyclohexyl-4-methyl-nonanoic acid;
3-Amino-4-methyl-octanoic acid,;
3-Amino-4-r_nethyl-nonanoic acid;
3-Amino-4-methyl-decanoic acid,;
(3R, 4R)-3-Amino-4,5-dimethyl-hexanoic acid;
(3R, 4R)-3-Amino-4,6-dimethyl-heptanoic acid;
(3R, 4R)-3-Amino-4,7-dimethyl-octanoic acid;
N .iSR, 4R)-3-Ar:nino-4_,8-dimethyl-nonanoic acid;
(3R, 4R)-3-Amino-4,9-dimethyl-decanoic acid;
(3R, 4R)-3-Amino-4-cyclopropyl-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclobutyi-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclopentyl-pentanoic acid;

(38R, 4R)-3-Amino-4-cyclohexyl-pentanoic acid;

(3R, 4R)-3-Amino-5-cyclopropyl-4-methyl-pentanoic acid;

PCT/IB03/00976

nonanoi ¢
aci d; WD 03/082807 PCT/ | B03/ 00976



- 20 (3R, 4S)-3-Am no-7-cycl opentyl -4-net hyl - heptanoic acid; (3R

4S) - 3- Am no- 7- cycl ohexyl - 4- et hyl - hept anoi ¢ acid; (3R

4S) - 3- Am N &/e8¢¥170pr opyl - 4- net hyl - oct anoi ¢ aci d; WO 03/ 08&8NIB03/00976

PCT/ rB03/ 00976 -14 (3R, 4S)-3- Am no-8-cycl obutyl -4-met hyl -oct anoi ¢ aci d;
(3R, 4S)-3- Am no- 8-cycl opentyl - 4- et hyl -9 tanoic acid; (3R

4S) - 3- Am no- 8- cycl ohexyl - 4-net hyl -octanoiT acid; (3R

4S) - 3- Ami no- 9- cycl C(BHQﬂﬂ')~G4Aﬁmd381cybi©batw40méﬂ1c¥¢ipeﬁtah%% acid;

4S) - 3- Am no- 9- cycl obut yl - 4- et hyl - nonanoi ¢ acid; (3R

4S) - 3- Am. no- 9- cycl nt vl -.4: net hyl - nonanoi ¢ aci d: 3R, , \

49 3- Ani no- o cyel JRBx R BATIR S -SHBRRRBI: dBelayi-ppiiancic acid;

4S) - 3- Am no- 4- met hyl - oct anoi ¢ acid; (3R, 4S)-3-Am no-4-net hyl - nonanoi c
acid; and 10 (3R, (3B)4B)-8rAmnoisaptibhibxyletarai-padtahoid Bckl; i nventi on al so
relates to the conmpounds of the fornmula IC H2ZN R3 H2C I C and their

phar maceutically a p e | t erein i fi ned as., above and

wherein said conpogﬁﬁsaap g’%@ﬁ’é’é@@%??g%y{"ﬁ?é"?@ﬁﬁ%wm fg'dconpounds and
..their pharnmaceutically acceptable salts: 3-Am no-6-nethyl-decanoi c acid;

3- Ami no-56- cycl opr o 3R - H8p8dhmino-Greyeiobutdl-Amethybhexarioidatigh - hept anoi ¢ aci d;

3- Ami no- 6- cycl opentyl - hept anoi ¢ aci d; 20 3- Am no- 6- cycl ohexyl - hept anoi ¢

acid: 3 Am no- 7-cygh optRE e o efilbpd APLARRby R Einolluga! 082807
| (3R, 4R)-3-Amino-6-cyclohexyl-4-methyl-hexanoic acid;
(3R, 4R)-3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;
(3R, 4R)-3-Amino-7-cyclobutyl-4-methyl-heptancic acid;
10 (3R, 4R)-3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;
(3R, 4R)-3-Amino-7-cyclohexyl-4-methyl-heptanoic acid;
(3R, 4R)-3-Amino-8-cyclopropyl-4-methyl-octanoic acid;
(3R, 4R)-3-Amino-8-cyclobutyl-4-methyl-octanoic acid;
(3R, 4R)-3-Amino-8-cyclopentyl-4-methyl-octanoic acid,;
15 (3R, 4R)-3-Amino-8-cyclohexyl-4-methyl-octanoic acid;
(3R, 4R)-3-Amino-Q-cyclopropyl-4-methyl-nonanoic acid,
(3R, 4R)-3-Amino-9-cyclobutyl-4-methyl-nonanoic acid;
(3R, 4R)-3-Amino-9-cyclopentyl-4-methyl-nonanoic acid;
(3R, 4R)-3-Amino-9-cyclohexyl-4-methyl-nonanoic acid;
20 (3R, 4R)-3-Amino-4-methyl-octanoic acid,;
(3R, 4R)-3-Amino-4-methyl-nonanoic acid;

~ (3R, 4R)-3-Amino-4-methyl-decanoic acid;



-15 3- Am no- 7-cycl obut yl - 6- net hyl - hept anoi ¢ aci d;

3- Am no- 7- cycl opent yl - 6- et hyl - hept anoi ¢ aci d;

3- Ani no- 7% 83/e8380%y | - 6- net hyl - hept anoi ¢ aci d; PCT/IB03/00976
3- Ami no- 8- cycl opropyl - 6- net hyl -octanoic acid; 5

3- Ami no- 8-cycl obut yl - 6- et hyl - oct anoi c Qﬁ%“d;

3- Am no- 8- cycl opent yl - 6- net hyl - oct anoi ¢ | d;

3- Anmi no- 8- cycl ohexy8RE648pB!Ahined, 8rdimetitHékanoic acid;

3- Ami no- 9- cycl opr opyl - 6- et hyl - nonanoi ¢ "aci d;

3- Ami no- 9- cycl obut y| - 6- | -nopangpi c acid; 10, .

3- Ami no- 9- cycl open&'ﬁtﬁgﬁé *PS’h‘Qﬁ‘éﬁ'@PMi@Pmanolc acid;

3- Ami no- 9-cycl ohexyl - 6- net hyl - nonanoi ¢ aci d;

- 3- Ami no- 10- cycl opr (BR) 48 B@#nhinb-4JEatmettyl-aeismoic deidyri no- 1
0-cycl obut yl - 6- et hyl - decanoi ¢ acid; 3-Am no-1

0-cycl opent yl - 6-ne | - I.C & 15 3- Am no-1.. _

0- cycl ohexyl - 6- et [é}?ﬁ-%%?@%@ﬁﬂeogéﬁ-ﬁme@ykﬁpn%wgiagglpr opy! - hept anoi ¢ aci d;
3- Ani no- 6, 8- di net hyl - nonanoi ¢ aci d; 3- Am no- 6, 9-di nmet hyl - decanoi ¢ aci d;
(3S, 6Rj- 3- Ani no- 6(3R;t48)t3-datinordi 3-dirnetihyl-Becd:Ric acid;

6R) - 3- Am no- 6- cycl opropyl - heptanoi ¢ acid; (3S,

23 i g: ﬁﬂ ho- g: Eiﬁl @ﬁ%}ﬁ%%’?@%@@ﬁ%ﬂ%@?iﬁ§‘5§’67 PCT/ | BO3/ 00876 - 16
(3S, 6R)-3- Am no- 6-cycl ohexyl - heptanoi ¢ acid; (3S,
6R) - 3- Ani no- 7- cycl (35%/ 48)3-8mina-hyayclebutdmentanaic acid; ( 3s,
6R) - 3- Ami no- 7- cycl obut yl - 6- net hyl - hept anoi ¢ aci d;
(3R, 48)-3-Amino-4-cyciopentyl-pentanoic acid;
(3R, 48)-3-Amino-4-cyclohexyl-pentanoic acid;
10 (3R, 45)-3-Amino-5-cyclopropyl-4-methyi-pentanoic acid,
{3R, 45)-3-Amino-5-cyclobutyl-d4-methyl-pentanoic acid;
(3R, 45)-3-Amino-5-cyclopentyl-4-methyi-pentanoic acid;
(3R, 48)-3-Amino-5-cyclohexyl-4-methyl-pentanoic acid;
(3R, 4S)-3-Amino-6-cyclopropyl-4-methyl-hexanoic acid;
15 (3R, 48)-3-Amino-6-cyclobutyl-4-methyl-hexanoic acid,;
(3R, 4S)-3-Amino-6-cyclopentyl-4-methyi-hexanoic acid;
(3R, 4S)-3-Amino-6-cyclohexyl-4-methyl-hexanoic acid,;
(3R, 48)-3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;
(3R, 4S)-3-Amino-7-cyclobutyl-4-methyl-heptanoic acid;
20 | (3R, 4S8)-3-Amino-7-cyclopentyl-4-methyl-heptanoic acid,;

(3R, 45)-3-Amino-7-cyciohexyl-4-methyl-heptanoic acid;

(3R, 45)-3-Amino-8-cyclopropyi-4-methyl-octanoic acid;



(3S, 6R)-3-Am no-7-cycl opentyl -6-nmet hyl - heptanoic acid; 5 (3S,
6R) - 3- Ami no- 7- cycl ohexyl - 6- met hyl - hept anoi ¢ acid; (3S,
6R) - 3- A WD &/a89807 opr opyl - 6- met hyl - oct anoi ¢ acid; (3S, PCT/IB03/00976
6R) - 3- Anmi no- 8- cycl obutyl - 6- net hyl -octanoi c acid; (3S,
6R) - 3- Ami no- 8- cycl opent yl - 6- et hyl - oct an c acid; (3S,
6R) - 3- Am no- 8- cycl ohexyl - 6- rret hyl - oct and acid; 10 (3S,
6R) - 3- Ami no- 9- cycl opg opyy. t AOBRPRA yisbctgdciSacid;
6R) - 3- Ami no- 9- cycl m‘t@? % Eff?l %onan Fc%%ﬁ@ ? “
6R) - 3- Am no- 9-cycl o en I - 6 met h | - nonanoi ¢ acij d;
6R) - 3- Ami no- 9- cycl Sﬁ/ CY@WVH‘&E‘W"O‘%@S’“’ acid;
6R) - 3- Ami no- 10- cycl opropyl 6 met hyl - decanoi ¢ acid; 15 (3S,
6R) - 3- Ami no- 10- cyc|shuig).3-GarmbiBLtyclsraghucmathy Fioctabaﬁ acid;
6R) - 3- Ami no- 10- cycropen?)lyl 6- et h Y decanoic acid; (3S
6R) - 3- Am no- 10- cycl ohex I - 6- ecano .
6R) - 3- Ani no- 6- i sopfHpyl gc"aﬂe%ZC)&”@?MOPY%*’GG‘L&'"O"(E"O‘G acid;
6R) - 3- Ami no- 6, 8- di net hyI nonanoi ¢ acid; 20 (3S,
6R) - 3- Agi no- 6, 9- di (BR,14) Siﬁﬁﬂﬁwgccﬁ%tﬂ.lt -4-&Rth@dSonandiv acidf- met hyl - oct anoi ¢
acid; (3S, 6S)-3-Am no- 6 nmet hyI nonanol ¢ aci d; WO 03/082807 PCT/'l BO3/ 00976
-17 (3S, 6S)- 3- Ami s 6; lgcanol ¢
6S) - 3- Ami no- 6- cycl ' 4;%)'% H‘ Ti(oik4 %chrﬁﬁ tfjfr?g‘y?f%onanmc acid;
6S) - 3- Am no- 6- cycl obut yl - hept an0| c acid;
6S) - 3- Ami no- 6- cycl (@ft mlSJJS-AHmue}Qeoycld'caxyt-4-5thaﬂ nonanoic acid;
6S) - 3- Ami no- 6- cycl ohexyl - hept anoi ¢ aci d; (3S,
6S) - 3- Ami no- 7-cycl (3S,
6S) - 3- Am no- 7- cycl @E{I 6&;1{"’{?(#1!& ﬁ{h‘;’?gg%?@&a#
(3R, 4S)-3-Amino-4-methyl-nonan0|c acid; and
10 (3R, 48)-3-Amino-4-methyl-decanoic acid.
This invention also relates to the compounds of the formula IC
HgNJ/\)\Hs
HOQC [C
"and their pharmaceutically acceptable salts wherein Rs is defined as
above and ‘wherein said compounds are selected from the following
15 compounds and their pharmaceutically acceptable salts:
3-Amino-6-methyl-decanoic acid;
3-Amino-6-cyclopropyl-heptanoic acid;
3-Amino-6-cyciobutyl-heptanoic acid;
3-Amino-6-cyclopentyl-heptanoic acid;
20 3-Amino-6-cyclohexyl-heptanoic acid;

3-Amino-7-cyclopropyl-6-methyl-heptanoic acid;



(3S, 6S)-3-Am no-7-cycl opentyl - 6-net hyl - heptanoi ¢ acid; (3S,

6S) - 3- Ami no- 7- cycl ohexyl - 6- met hyl - hept anoi ¢ acid; 10 (3S,

6S) - 3- Ani W @/08380F7 opr opyl - 6- met hyl - oct anoi ¢ acid; (3S, PCT/IB03/00976
6S) - 3- Ami no- 8- cycl obut yl - 6- net hyl - octanoi c acid; (3S,

6S) - 3- Ami no- 8-cycl opentyl -6-net hyl -octangic acid; (3S,

6S) - 3- Am no- 8- cycl ohexyl - 6- net hyl - oct anéf'¢ acid; (3S,

6S) - 3- Am no- 9- cycl . )k ioth adig ( 38,
6S) - 3- Ani no- 9- cycl %utyl 7b}¥gtlahbywlﬁa§ﬁ'§§§%%§%3% ad

S) - 3- Am no- 9- cycl opent yl - 6- net hyl - ngnangi ¢, aci d éé@
6S) - 3- Ani no- 9- cycl Shmine-¢ -%hwntvhéﬂaﬁmyehaemow

6S) - 3- Ami no- 10- cycl opropyl - 6- net hyl - decanoi ¢ acid; (3S,

6S) - 3- Ami no- 10- cycl -7 B |=51ﬁ1‘e’:'|ﬁﬁi}vﬁ; héle adid: (3S,

6S) - 3- Ami no- 10- cyclagg'gmdyl - b6- rret)r%(/I decanoi (Wéci d; (38

6S) - 3- Anmi no- | 0- cycl ohe ecanoi c aC|d

6S) - 3- Ami no- 6- i sopPII %é;?b’gﬁ’ VJ; et PCT/ 11B03/ 00976 - 18
(3S, 6S)-3-Am no- 6, 8-di net hyl -nonanoi ¢ aci d and (3S,

65) - 3- Agi no- 6, 9- di geAmiflo~8egelebl -eérhdthylﬁbblanbiwmd;i on also relates to
conpounds of the formula I1° CR3 >~R2 HN 511 wherein'Rl, R2, and

e oL e St B pbod B ueBOf ot =, 2cceptabl e
-invention- are the
3-Amino-8-cyclohexyl-6-methyi-octanoic acid;
3-Amino-9-cyclopropyl—6_-methyl-nonanoic acid;
3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;

10 3-Amino-9-cyclopentyl-6-methyl-nonanoic acid;
3-Amino-9-cyclohexyl-6-methyl-nonanoic acid.;
3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
3-Amino-10-cyclopentyl-6-methyl-decanoic acid;

15 3-Amino-10-cyclohexyi-6-methyl-decanoic acid,;
3-Amino-6-isopropyl-heptanoic acid;
3-Amino-6,8;dimethyl-nonanoic acid,
3-Amino-6,9-dimethyl-decanoic acid;

(3S, 6R)-3-Amino-6-methyl-decanoic acid;
20 (35, 6R)-3-Amino-6-cyclopropyl-heptanoic acid;
(3S, 6R)-3-Amino-6-cyclobutyl-heptanoic acid;

(35, 6R)-3-Amino-6-cyclopentyl-heptanoic acid;



foll ow ng conpound of formula IV and its pharmaceutically acceptable 10
salts: 2-am nonet hyl - 4- propyl - heptanoi ¢ acid. Thisinvention also relates to
conpoundswaf o3dsgsofornula || A H2N H2C R3 || A wher ei n R¥gmiBigbined as
for formula | above, and the pharmaceutically '15 acceptable salts of such
conpounds. O her specific enbodi nents of th| s invention include the

follow ng conpounds of the fornula I IA aet t heir phar maceutical |y

accept abl e salts: I pt anoi ¢ aci d;

2- Am nonet hyl - 4- net ﬁ?ﬁnﬁﬁgﬁ'ﬁfﬁ%@ %"%z‘e ﬁﬁﬁ%& a&&

2- Ami nonet hyl - 7- (4-fl uor o- phenyl ) - 4- rret hyl - hept anoi ¢ aci d;

2- Ami nonet hyl - 7- ( 3- f(BSoBB)-ammp)Z-ﬂytﬁepwpyl-aepetamweptaams acld; W0 03/ 082807
PCT/ 1 BO3/ 00976 -19 2- Ami nonet hyl - 7- (2-fl uor o- phenyl ) - 4- met hyl - hept anoi ¢

acid; 2-Am nonet hylnd&- UORQ= gcﬂjim c acid;
2- Am nonet hyl - 7- (3, 43%1 éﬁhgrﬁﬁhgﬁgﬁﬁﬂﬁk )mémgﬁ?)ét%%\ogg aci d;

2- Am nonet hyl -4-nmet hyl -7-(2-trifl uoronethyi-phenyl)-heptancic 5 acid,;
2- Ami nonet hyl - 4- net |(§$ GB)c%ﬁtmlnpﬁu@yqimwlrﬁmﬁhylrbem@mlaﬁ&ld@ aci d;

2- Am nonet hyl - 4- net hyI 7 (4-trifluoronethyl-phenyl)-heptanoic acid; 10
2- Ami nomgt hyl - 4- met PERARNhSP-SRI NN B LA e thyl- He otanoic acid;

2- Am norret hyI 4- et phenyl am no- hept'anoi ¢ aci

(38, 6R)-3-Amsno-B-cycIopropyI-B-methyI-octanoic acid;
(3S, 6R)-3-Amino-8-cyclobutyl-6-methyi-octanoic acid;
(3S, 6R)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid;
(35, 6H)-3-Amino-B-cycIohexyl-G-rhethyl-octanoic acid;

io {38, 6R)-3-Amino-9-cyclopropyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-9-cyclopentyl-6-methyl-nonanoic acid,
{38, 6R)-3-Amino-9-cyclohexyl-6-methyl-nonanoic acid;
(88, 6R)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;

15 (35S, 6R)-3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-10-cyclopentyl-6-methyl-decanoic acid;
(38, 6R)-3-Amino-10-cyclohexyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-6-isopropyl-heptanoic acid;
(3S, 6R)-3-Amino-6,8-dimethyl-nonanoic acid;

20 (3S, 6R)-3-Amino-6,9-dimethyl-decanoic acid;
(8S, 6S)-3-Amino-6-methyl-octanoic acid;

(38, 68)-3-Amino-6-methyl-nonanoic acid;



2- Am nonet hyl - 4- net hyl - 8- phenyl am no-octancoic acid; (2R

4R) - 2- Am nonet hyl - 4- net hyl - 7- phenyl - hept anoi ¢ acid; (2R,

4R) - 2- Am Ware3/e828074- et hyl - 6- phenyl - hexanoi ¢ acid; 15 PCT/1B03/00976

(2R, 4R) - 2- Ami nonet hyl - 7- (4-f | uor o- phenyl ) - 4- net hyl - heptanoi ¢ acid; (2R 4
R) - 2- Am nonet hyl - 7- (3-fl uor o- phenyl ) - 4-nmet hyl - heptanoic acid; (2R 4

R) - 2- Am nonet hyl - 7- (2-f | uor o- phenyl ) - 4- n’é?hyl hept anoic 20 aci d;

(2R, 4R) - 2- Am nonet h I t hyl - hept anoi ¢ aci d;
(2R 4R) - 2- Ami nonet h 76_&?%3‘4}%@%;)'6‘“@{991 heanM-c -cliryét hyl - heptanoic acid; WO
03/082807 PCT/1B03/00976 -20 (2 -

R, 4R) - 2- Ani nonet hy| (38, ﬁ&r)wﬂmmqﬁ -qyeloprepyl-beptangic aeidny| ) - hept anoi ¢ aci d;
(2 R4 R -2-Am nonet hyl -4-met hyl-7-(3-trifluoronethyl-phenyl)- heptanoic

acid; 5 (2R 4R)-2- g@?&)g 3hﬂh1rfdﬂﬁf¥5?ﬂb2ﬁi1ﬁéﬁfﬁdoidh@ﬂomt hyl - phenyl j -

hept anoi ¢ aci d; Am nome 6 phenyl am no- hexanoi ¢ aci d;

(2R, 4R) - 2- Am norret h - et hyl - henyl am no- hept anqi,c aci d;
(2R, 4R) - 2- Ami nonet K ﬁﬁshér&@pn%ﬁwelﬁ?pam heplerois R acid; 10

(2R, 4S) - 2- Ami norret hyl - 4- met hyl - 7- phenyl - hept anoi ¢ aci d;
(2R, 4S) -2- Ami nonet hygh; éSF@tAanUGB-@?@IBMb Meplandic asidg;

(2R, 4S) - 2- Ami nonet hyl - 7-(4-f | uoro- pheny - 4- et hyl - hept anoi ¢ gci d;
(38, 65)-3-Amino-7-cyclopropyl-6-methyl-heptanoic acid;
(8S, 6S)-3-Amino-7-cyclobutyl-6-methyl-heptanoic acid;
(8S, 6S)-3-Amino-7-cyclopentyl-6-methyl-heptanoic acid;
(38, 6S)-3-Amino-7-cyclohexyl-6-methyi-heptanoic acid;
10 (88, 6S)-3-Amino-8-cyclopropyl-6-methyl-octanoic acid;
(3S, 68)-3~Amino-B-cycI_obutyI-G-methyl-octanbic acid;
(3S, 6S)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid; -
(88, 6S)-3-Amino-8-cyclohexyl-6-methyl-octanoic acid;
(38, 68)-3-Amino—9_—cyclopropyl-a-methyl-nonanﬁic acid;
15 | (38, 6S)-3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;
(35, 68)-3-Amino-9-cyclopentyl~6—methyl-nonanoic acid;
(8S, 6S)-3-Amino-9-cyclohexyl-6-methyt-nonanoic acid;
(3S, 65)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
(3S, 68)-3-Arpino—1 0-cyclobutyl-6-methyl-decanoic acid;
20 (88, 6S)-3-Amino-10-cyclopentyi-6-methyi-decanoic acid;
(38, 6S)-3-Amino-10-cyclohexyl-6-methyl-decanoic acid;

(3S, 6S)-3-Amino-6-isopropyl-heptanoic acid;



(2R, 4S)-2- Am i nonet hyl - 7- (3-f | uor o- phenyl ) - 4- et hyl - heptanoi ¢ 15 aci d;

(2R, 4S) - 2- Ami nonet hyl -7-(2-fl uo ro-phenyl)-4-net hyl - heptanoic acid;

(2R, 49) - 2winosnspgy hyl - 7- (2, 4-di fl uo ro- phenyl) - 4- et hyl - heygtramos/coe7@ci d; 20
(2R, 4S) - 2- Am nonet hyl - 7- (3, 4-di f | uor o- phenyl ) - 4- met hyl - hept anoi ¢ aci d;

(2R, 4S) - 2- Am nonet hyl -4-met hyl -7-(2-t(f |1L[JOI‘OITEt hyi - phenyl ) - hept anoi ¢ aci d;
(2 R 4S)-2- Ami nonet hyl -4-nmethyl -7-(3-trT §-uor onet hyl - pher| yl)- 25 heptanoic

Fromet iyl 4. met hyl 59 ééﬁg%'ﬁﬁ%%'ﬁéﬁﬂﬁgﬁé%‘?@aﬁ &0 ¢ aci

(2R, 4S) - 2- Am nonet hyl - 4- met hyl - 6- phenyl am no- hexanpj ¢ aci d;
(2R, 4S) - 2- Ami nonet K88, aShatAwnoﬁ. ﬂl'hllrﬂﬁ@am@@ﬁﬁﬁ’ol c acid: 5
(2R, 4S) - 2- Ami nonet hyl - 4- et hyl - 8- phenyl ami no- oct anoi ¢ aci d; (2R,

4S) - 2- Ani nonet hy! - Gify rleheer Isé'rélhibé!tn't‘?ifﬁ;ﬁ&hfdsa&'tﬁe formuia Ii;
2- Am nomet hyl - 3- (1- rretﬁlvﬁ cycl opropyl)-propionic acid

2- Ami nonet hyl - 3- (1- et hyI cycl opropyl ) -propionic acid

2- Am nonet hyl - 3-( 1-HHL | - gycl gpropyl )-propionic acid 10
2- Ani nonet hyl - 3 (1- s%pr I><3cTRypr opy! ) - propi oni ¢ aci d
2- Am nonet hyl - utyl d{cl o;ﬂznpyl ) - propionic acid

3-(1-b
2- Am nonet hyl - 3- (1-1i gq tyl -cycl opropyl ) -propionic acid
2- Ami nonet hyl - 3-[ 1- nmet hyl - pentyl ) -cycl opropyl ] -propionic acid
2- Am nonet hyl - (1 thyI cycl obutyl)-propionic acid

5,

wherein R, Rs, and Rz are defined as for formula | above, and the

pharmaceutically acceptable salts of such comppunds. '

Examples of specific embodiments of -this -invention- are the
following compound of formula IV and its pharmaceutically acceptable
10 salts: 2- amlnomethyl-4-propyl—heptan0|c acid.

This invention also relates to compounds of the formula lIA

HoN

HOQCj\/k/ Rs

HA

wherein R; is defined as for formula | above, and the pharmaceutically

15 acceptable salts of such compounds. -

Other specific embodiments of this invention-include the following
compounds of the formula IlA and their pharmaceutically acceptable salts:

2-Aminomethyl-4-methyl-7-phenyl-heptanoic acid;
2-Aminomethyl-4-methyl-6-phenyl-hexanoic acid;
20 2-Aminomethyl-7-(4-fluoro-phenyl)-4-methyl-heptanoic acid; |

- 2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic acid;




. 2- Ami nonet hyl - 4- et hyI 7- et hyl - oct anqi ¢

15 2- Am nonet hyl - 3- (1- et hyl -cycl obutyl ) -propionic acid
2- Am nonet hyl - 3- (1- propyl -cycl obutyl ) - propi onic acid
2- Am nonewiyds# 082801 - met hyl - cycl opentyl ) - propi oni ¢ aci d PCT/IB03/00976
2- Am nonet hyl - 3- (1- et hyl -cycl opentyl )-propionic acid
2- Am nonet hyl - 3- (-1- propyl - cycl opentyl ) - propi onic acid 20
- 2- Ami nonet hyl - 3- (1- et hyl - cycl ohexyl ) - pt'opi oni ¢ aci d
2- Am nomet hyl - 3- (1 ch
2- Am nonet hyl - 3- (12¢$®mn?é€ﬁ ]Ofl exy% -pr OFYBOI’II Céi‘ﬁjrldn(?ptanmc acid,
2- Am nonet hyl - 4- et hyl - hexanoi ¢ aci d WO 03/ 082807 PCT/ | B03/ 00976 , -22
2- Ami nomet hyl - 4- et ByAmipomathylt Z-R4liiarontienyl)-4-methyl-heptanoic acid;
2- Am nonet hyl - 4- et hyl - hept anoi ¢ aci d

2- Ami nonet hyl - 4- et ?)’A mfio W?étHYILT-Q?QWr6-p?1%h9l)—4-methyl-heptanoic acid;

2- Am nonet hyl - 4- et oct ano

C 2. Ami nonet hyl - 4- et ByAmiRgmeatyld-meatiyl-7-(2- trnfluoromethyt-phenyl) heptanoic
2- Am noget hyl - 4- et%%frhﬂf met hyl - nonanoi ¢ acid
2- Am n t hyl - t hyl - heptanoic acid
2- Am norret hyl - 4 4,8-trimethyl -nonanoic acid
2- Ani norret hyl - 5- etMm1ngm%n@mw'f-(s-tnﬂuoromethyl phenyl)- heptanonc
2- Am nonet hyl - 5 et h 6- met hyl - hept anoi ¢ aci d
2- Am nonet hyl - qy'propyl -et hyl - heptanoic acid
2- Am nonet hyl - 7 cycl obut yl - 5 et hyl - heptanoic acid
'2- A nonet hyl - 7- cyz-Aapeomethyb-denbthyl-Felgttrflooromashy-prenyl)-heptanoic
2- Am nonet hyl - 7-cycl hexyl 5- et hyl - hept anoi ¢ aci d
2- Ani nonet hyl - 5- et#3f>- oct anoi ¢ acid .
2- Am nonet hyl - 5- et hyl - 7- met hyl - oct anoi ¢ aci d
10 2-Aminomethyl-4-methyl-6-phenylamino-hexanoic acid;

2-Aminomethyl-4-methyl-7-phenylamino-heptanoic acid;
2uAminomethyl-tl-methyi-8-phenylamino-octaﬁboic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-7-phenyl-heptanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-6-phenyl-hexanoic acid;

i5 (2R,4R)-2-Aminomethyl-7-(4-fluoro-phenyl)-4-methyl-heptanoic
acid;

(2R,4R)-2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic

acid, .
(2R,4H)-2-Aminomethy!-?-(z-ﬂuoro-phenyl)-4-methyl-heptanoic

20  acid;
(2R,4R)-2-Aminomethyl-7-(2,4-difluoro-phenyl)-4-methyl-heptanoic
acid; ‘

(2R,4R)-2-Aminomethyl-7-(3,4-difluoro-phenyl)-4-methyl-heptanoic
acid;



2- Am nonet hyl - 5- et hyl - nonanoi ¢ aci d

2- Am nonet hyl - 5- et hyl - 8- et hyl - nonanoi ¢ acid 20

2- Am nonewoyis/8288ycl opr opyl -butyric acid PCT/IB03/00976
2- Am nonet hyl - 4- (1- et hyl - cycl opropyl ) -butyric acid

2- Am nonet hyl - 4- (1- et hyl - cycl opr opyl ) - buééri c acid WO 03/082807

PCT/ 1 BO3/ 00976 -23 2- Am nonet hyl -4-cycl6Butyl -butyric acid

2- A nomet hyl - 4- (1- (R ] i
2. A nomet hyl - 4. ( 1. H 2 AFinBR g Rieteit7<(26Horomethyt-pheny)

2- Am nonet hyl - 4- cy apiendiglacidjt yric acid 5
2- Am nonet hyl - 4- (1- nmet hyl - cycl opentyl ) -butyric acid

2- Ami nomet hy! - 4- ( 1g%%l—ijg}?¥%@B%tﬂ){)}l)tf-@l&ﬂ)ﬂ-iﬁ(ﬁﬁﬁlgoromethyi-phenyl)-

2- Am nonet hyl - 4-cy yric -acl
~ 2- Ami nonet hyl - 4- ( 1-Hgpitwdic el ohexyl ) - butyri ¢ aci d
2- Am nonet hyl - 4- (1- et hyl - cycl ohexyl )-butyric acid 10 (2R

4S) - 2- Ami nonet hyl - 6. opent.yl - 4-et hyl - he | C.aaC] d: 2 .
49~ 2. AR nomet hyl - dZEYEREEARyPom LBl mRIRE RS PRl et Bheny)
4S) - 2- Am noret hyl _-q‘»]-é‘pyé:,l,@@_é@,'gy! -4-et hyl - hexanoi ¢ acid. Qher specific
enbodi nents of this invention include the follow ng conpounds of the

ot . e S S S AR s

acid; 2- Am nonet hyl - 4- net hyl - oct anoi ¢ aci d;
2- Ami nomet hyl - 4- m?52151J4ﬂ)€mAnﬂhmnaﬂiyﬂ#-méﬂﬁh?mwfafhiné-hmthlyd)bdueirhnoi c
acid; 20 (2R, 4R)-2- Am nonet hyl - 4- net hyl - hexanoi ¢ acid; (211,

4R) - 2- Ami nomet hyl - €2'ﬁ,ﬁﬁw-Ar%%r%Qf?miyﬁﬁ'ﬁEfﬂyl-&-phenylamino-octancoic acid,
10 (2R,4S)-2—Aminomethyl-4-methyl-?-phenyl-heptanoic acid;
' {2R,48)-2-Aminomethyl-4-methyl-6-phenyl-hexanoic acid;

(2R,48)-2-Aminomethyl-7-(4-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,48)-2-Aminomethyl-7-(3-fluoro-phenyl)-4-methyl-heptanoic

15 acid;
(2R,48)-2-Aminomethyl-7-(2-fluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,48)-2-Aminomethyl-7-(2,4-difluoro-phenyl)-4-methyl-heptanoic

~ acid;

20 (2R,48)-2-Aminomethyl-7-(3,4-difluoro-phenyl)-4-methyl-heptanoic
acid;
(2R,48)-2-Aminomethyl-4-methyl-7-(2-trifiluoromethyl-phenyl)-

heptanoic acid,;

(2R,48)-2-Aminomethyl-4-methyl-7-(3-trifluoromethyl-phenyl)-
25 heptanoic acid;



(2R, 4R) - 2- Am nonet hyl
-24 (2R, 4R)-2- Am nonet hyl
4R) - 2- Ami Wnesidsgdo7 4- met hyl
45S) - 2- Am nonet hyl -
45S) - 2- Am nonet hyl -
4S) - 2- Am nonet hyl -

- 4- et hyl

-4-net hyl -nonanoi ¢ acid; (2R

-decanoic acid; (2R PCT/B03/00976
4- et hyl - hexanoi ¢ acid; (2R
4- et hyl - hept anoi ¢ aci d 5 (2R
4- met hyl - oct anoi ¢ aci~ 1' (2R,

ecanol’c acl

4S) - 2- Ami nonet hyl é%ﬂg h@ﬂgﬁ{éﬂﬁ)ﬂ @Hegiyl-ﬁ(%a'riﬂuoromethyl-phenyl)‘

4S) - 2- Am nonet hyl

- 5- C\ted mﬁioybrd% met hyl -
5 cyclobutyl

2- Am

2- Ami

2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
2- Am

PCT/IBOB/00976

nonet hyl
nomet hyl -
nonet hyl -
nonet hyi -
nonet hyi -
nomet hyi -
nonet hyi -

nohet hyl -

nonet hyl -

6 cycl opropyl -
6 c)(2Rotﬁn)t—&-lﬁ«rﬂnnmetﬂygtl-%me#n‘gdq?eptmnybammo-heptano:c

o- oIy AR B

7-cycl opropyl -

pent anoi ¢ aci d;
4- met hyl - pentanoi ¢ acid; 10

&%E@%‘ﬂ%ﬁﬁﬁw %ﬁfﬁm%gﬂﬁg@ﬁ%ﬂino-hexanmc acid;

4- et hyl - hexanoi ¢ aci d; )
acid;
aci d:

y&amlno -octanoic acid;

4- et hyl - heptan0|c aci d;

nomet hyl - 7- cYgRp48)-ptArkinumtéthl/--eptiahexyd- 4aeth§lt-hexano:c acld

nonet hyl -
nonet hyl -
nonet hyl -
nomnet hyl -

7 cyclopentyl

8 cycl obut yl -

4- et hyl - hept anoi ¢ aci d;

I XA T N ORI By 5 dbioA acid

4- met hyl - oct anoi ¢ aci d;

nonet hyl - 8- c ReAmpramsthyk3-{betiyyl-aycloarenyt)- -propibnicacids/ 082807

10

15

20

- 25 2- Am nonet hyl - 8- cycl ohexyl - 4- met hyl - oct anoi ¢ aci d;
2-Aminomethyl-3-(1-propyi-cyclopropyl)-propionic acid

2-Aminomethyl-3-(1-isopropyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-(:l -butyl-cyclopropyl)-propionic acid
2-Aminométhyl-3-(1 -isobutyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-[1 -(4-methyl-pentyi)-cyclopropyl]-propio;lic acid
. 2—Aminométhyl-3~(1-methyl-cyclobutyl)—propionic acid
2-Aminomethyl-3-(1 -etﬁyl-cyclobutyl)-propionic acfd
2-Aminomethyl-3-(‘l -propyl-cyclobutyl)-propionic acid
2-Aminomethyl-3-(1-methyl-cyclopentyl)-propionic acid
2-Aminomethyl-3-(1-ethyl-cyclopentyl)-propionic acid
2-Aminomethyl-3-(1-propyl-cyclopentyl)-propionic acid
2-Aminomethyl-3-(1-methyi-cyclohexyl)-propionic acid
2-Aminomethyl-3-(1-ethyl-cyclohexyt)-propionic acid
2-Aminomethyl-3-(1-propyl-cyclohexyl)-propionic acid

2-Aminomethyl-4-ethyl-hexanoic acid

-octanoic acid; WO 03/082807 PCT/|1B03/ 00976



(2R, 4S)-2- Am nonet hyl - 5- cycl opr opyl - 4- net hyl - pentanoi ¢ acid; (2R
4S) - 2- Am nonet hyl - 5- cycl obut yl - 4- net hyl - pentanoi ¢ acid; (2R

4S) - 2- Am MsEhev1898075- cycl opent yl - 4- met hyl - pent anoi ¢ aci d; SPEIZB03/00976
4S) - 2- Am nonet hyl - 5- cycl ohexyl - 4- net hyl - pentanoi c acid; (2R

4S) - 2- Am nonet hyl - 6- cycl opr opyl - 4- met hyl sfiexanoi ¢ acid; (2R

4S) - 2- Am nonet hyl - 6- cycl obut yl - 4- net hyl -Tlexanoi ¢ acid; (2R,

4S) - 2- Ami nomet hyl - 6= Kincrethiyhd emynstﬂméthyhﬁémac aeid d; (2R

4S) - 2- Am nonet hyl - 6 cycl ohexyl - 4- met hyI hexanoi ¢ acid; 10 (2R

45S) - 2- Am nonet hyl - -4- I - hept.gnoi ¢ acid; (211,

4S) - 2- Ami nonet hyl - #: é‘i‘ %ﬁ%}ﬁgﬁ ar}?@pggaoi c acid; (2R

4S) - 2- Am nonet hyl - 7- cycl opent yl - 4- et hyI hept anoi ¢ acid; (2R,

4S) - 2- Ami nonet hyl - Z-Amiriorhetkyl-4-4thydEhykthybhepravioic acidd; (211,

4S) - 2- Am nonet hyl - 8- cycl opropyl - 4- met hyl - oct anoi ¢ acid; 15 (2R

4S) - 2- Am nonet hyl - 8- | ob | ; 4t hyl -oct anoi ¢ acid; (2R,

4S) - 2- Am nonet hyl -giﬁﬁ]oﬁb%{h%ﬁ'?ﬁ1%9ﬁﬂoﬁo%‘f' noic acid; (2R

4S) - 2- Ami nonet hyl - 8- cycl ohexyl - 4- net hyl - oct anoi ¢ acid; (2R

4R) - 2- Agi nonet hyl - B~Amirioopatbyly-ethyir@irhglhypectaaoisi acidici d; (2R,

4R) - 2- Ani
4R) - 2- Ani

nomet hyl - 5- cycl obut yl - 4- net hyl - pentanoi ¢ acid; 20 (2R
(2R,

t hyl d;
4R) - 2- Ami hormet h§;|- A@@P%&@ ﬁtﬁXgﬁ%@(’J‘%‘gﬁ fgﬁgftcagfld (2R

4R) - 2- Ami nonet hyl - 6- cycl opr opyl - 4- net hyl - hexanoi ¢ acid;, WO 03/082807
PCT/ | BO3/ 00976 - Z5AMIIRO nmﬂ)ylﬂmhvh&mthylrn@m 8Bidt y| - 4- net hyl - hexanoi ¢
acid; (2R 4R)-2-Am nonet hyl - 6- cycl opent yl - 4- met hyl - hexanoi ¢ acid; (2R

4R) - 2- Am nonet hyl ﬁA‘FNﬁb@%?pMAdﬁﬁé ﬁl -hERARBRI Acidci d;

“4R) - 2- Ani
4R) - 2- Ani

10

15

20

nonet hyl
nomnet hyI

7-cycl | -"hept anoi ¢ aC|d

hept anpi ¢

-met h ci d,
¥hyl-no anoic acu§l

.ﬁt':%%ﬂw% 4,4,8-trim
2-Aminomethyl-5-ethyl-heptanoic acid
2-Aminomethyl-5-ethyl-§-methyl-heptanoic acid
2-Aminomethyl-7-cyclopropyl-5-ethyl-heptanoic acid
2-Aminomethyl-7-cyclobutyl-5-ethyl-heptanocic acid
2-Aminomethyl-7-cyclopentyl-5-ethyl-heptanoic acid
2-AminomethyI;7-cyclohexyl-5-ethyl-heptanoic acid
2-Aminomethyl-5-ethyl-octanoic écid
2-Aminomethyl-5-ethyl-7-methyl-octanoic acid
2-Aminomethyl-5-ethyl-nonanoic acid
2-Aminomethyi-5-ethyl-8-methyl-nonanoic acid
2-Aminomethyl-4-cyclopropyl-butyric acid
2-Aminomethyl-4-(1-methyi-cyclopropyl)-butyric acid

2-Aminomethyl-4-(1-ethyl-cyclopropyl)-butyric acid

(2R,
5 (2R,



(2R, 4R) - 2- Ami nonet hyl - 7- cycl opent yl - 4- net hyl - hept anoi ¢ acid; (2R

4R) - 2- Am nonet hyl - 7- cycl ohexyl - 4- net hyl - hept anoi ¢ acid; (2R

4R) - 2- Am wEnes/(8g8078- cycl opr opyl - 4- net hyl - oct anoi ¢ aci d; (ER/1B03/00976

4R) - 2- Ami nonet hyl - 8- cycl obut yl - 4- net hyl - oct anoi ¢ acid; 10 (2R,

4R) - 2- Ami nonet hyl - 8- cycl opent yl - 4- met hyE octanoic acid; and (2R

4R) - 2- Am nonet hyl - 8- cycl ohexyl - 4- net hyl £ 8¢t anoi ¢ acid. This invention al so

rel ates to conpounsianpghoiehyi-Atdielobut |lbut\l{;ﬂd\l§§dCOZH Il and their
pharmaceutical ly acceptabl e yf]e:a ({Vg wh%r el is defined as for 15 formula

| above. This invention also, relate 0 CO ds of the formula IV H2N~
H02C v yR3 |V a%%@?megwéﬂrﬂdaﬁﬁ\yi§Y¢‘9gﬁ'd’§g}5§mﬂ %C*Qal ts, wherein R and
R3 are defined as for conpounds of the fornmula |I above. 20 O her specific

embodi ments of t hizs Anftiemetigi-4-(nadth ecgicitfbd -bawrisgcicconpounds of t-he
formula IV and their phar rrar?gut I cal ?y accegstagbl tg’rsal ts: WD 03/082807

PCT/ 1 BO3/ 00976 7 Al t 5-nmet hyl -h d:
2- Ani nonet hyl - 6- c%cﬁgﬂﬁg'?fgﬁﬁ'ﬁ#ﬁgﬂp_eﬁ@. rrOE’p%“dﬁj met hyl - hexanoi ¢ aci

2- Ami nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi ¢ aci d

2- Am n@net hyl - 6- c\BsAntisombthyl-d= 1 huéthlybu;aﬂopmtg&-ibdtyr& acid
2- Am nonet hyl - 7- cycl opr opyl - 5- et hyl - hept anoi ¢ aci d;

2 oot Y17 oA R A SRR s
2-Aminomethyl-4-cyclohexy!-butyric acid
2-Aminomethyl-4-(1-methyt-cyclohexyl)-butyric acid
2-Aminomethyl-4-(1-ethyl-cyclohexyl)-butyric acid

10 - (2R, 45)-2-Aminomethyl-6-cyclopentyl-4-ethyl-hexanoic acid;
| (2R, 4S)-2-Aminomethyl-6-cyclobutyl-4-ethyt-ﬁexanoic acid; and
(2R, 4S)-2-Aminomethyl-6-cyc|opropyl-4-ethylfhexanoic acid.

Other specific embodiments of this invention .include the following
compounds of the formula lIA and their pharmaceutically acceptable salts:

15 2-Ah'linomethyl-4-methyl-h-exanoic acid;
2-Aminomethyl-4-methyl-heptanoic acid;
| 2-Aminomethyl-4-methyl-octanoic acid;
2-Aminomethyl-4-methyl-nonanoic acid;
2-Aminomethyl-4-methyl-decanoic acid;
20 (2R, 4R)-2-Aminomethyl-4-methyl-hexanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-heptanoic acid;

(2R, 4R)-2-Aminomethyl-4-methyl-octanoic acid;



2- Am
2- Am
2- Am
2- Am
2- Am
2- Am
aci d

nonet hyl - 7- cycl ohexyl - 5- net hyl - hept anoi ¢ aci d;
nomnet hyl - 8- cycl opr opyl - 5- net hyl -octanoi ¢ acid; 10
nonewy03/8280ycl obut yl - 5- net hyl - oct anoi ¢ aci d;
nonet hyl - 8- cycl opent yl - 5- et hyl - oct anoi ¢ aci d;
nonet hyl - 8- cycl ohexyl - 5- net hyl - oct anoi ¢ aci d;
nomnet hyl - 5- net hyl - hept anoi ¢ aci d; Jrvi nonet hyl - 5- net hyl - oct anoi c

ot hyl - 5. me R0 AREREBREmERA ifyitidinoio acic

PCT/IB03/00976

2- Ami

6S) - 2- Ami nonet hyl - 6- cycl opr op?/I -5-met hyl - hexanoi c, acid; (2R

6S) - 2- Ani nonet hyl - ¢2By4RpBrAminomeathyld-matbWdesanoigadd; (2R

6S) - 2- Ami nonet hyl - 6- cycl opent yl - 5- met hyl - hexanoi ¢ acid; 20 (2R,

6S) - 2- Am nonet hyl - y£d B¢ MtV 'e*ﬂﬁﬂﬂiéﬁtbﬁ Bdc; (2R

6S) - 2- Ami nonet hyl - ?2@ %g%mbpﬁ]ﬂ%m - hept ano?c acid; (2R,

6S) - 2- Ami nonet hyl - 7- cycl obut yl - 5- met hyl - hept anoi c aci WO 03/ 082807

cid;
PCT/ 1 B03/ 00976 ~ - 22R.249)-&&ynipometihy mel-’ﬂe@gﬁd‘l%eﬁgyl - 5- met hyl - hept anoi ¢

acid;, (2R 6S)-2-Am nonet hyl - 7-cycl ohexyl - 5- met hyl - hept anoi ¢ acid; (2R,

69) - 2- Agi nomet hy| - Borfygeh oRGRNbmR AL IetRH R0k Beirl: (2R

6S) - 2- Ami nonet hyl - 3- cycl’obut yl - 5- met hyl - o6t anoi ¢ acid; 5 (2R,

6S) - 2- Ami nonet hyl - 8- cycl.opent.yl - 5-met hyl -oct anoi c. acid;, (2R

6S) - 2- Ami nonet hyl - @?-Fiﬁér)ﬁgwﬁgfﬁﬁﬂ‘gﬁﬁy%ﬂ BRBARCIGACH: (2R

6S) - 2- Am nonet hyl - 5- net hyl - hept anoi ¢ aci d; (2R,

6S) - 2- Ami nonret hyl - yd-Aatihamnethyl-demethyl-daBanoic acid;

6S) - 2- Ami nonet hyl - 5- net hyl - heptanoic acid; 10 (2R

6S) - 2- Am nonet hyl - 5-net hyl -n noi,c_acj.de i mnaie acid

R - 2. Am nomet hy1 -G AP ORGRBRY+ midfipentangis acid
2-Aminomethyl-5-cyclobutyl-4-methyl-pentanoic acid;

10 2-Aminomethyl-5-cyclopentyl-4-methyl-pentanoic acid;
2-Aminomethyl-5-cyclohexyl-4-methyl-pentanoic acid;
2-Aminomethyl-6-cyclopropyl-4-methyl-hexanoic acid;
2-Aminomethyl-6-cyclobutyl-4-methyl-hexanoic acid;
2-Aminomethyl-6-cyclopentyl-4-methyl-hexanoic acid;

15 2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid;
2-Aminomethyl-7-cyclopropyt-4-methyl-heptanoic acid;
2-Aminomethyl-7-cyclobutyl-4-methyl-heptanoic acid;
2-Aminomethyl-7-cyclopentyi-4-methyl-heptanoic acid;
2-Aminornethyl-7-cyclohexyi-4-methyl-heptanoic acid,;

20 2-Aminomethyi-8-cyclopropyl-4-methyi-octanoic acid;

2-Aminomethyl-8-cyclobutyl-4-methyl-octanoic acid; .

2-Aminomethyl-8-cyclopentyl-4-methyl-octanoic acid;



(2R, 6R)-2- Am nonet hyl - 6- cycl obut yl - 5- net hyl - hexanoi ¢ acid; (2R

6R) - 2- Ami nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi ¢ acid; (2R

6R) - 2- Am wenestos3de7 6- cycl ohexyl - 5- net hyl - hexanoi ¢ aci d; 15 KCARB03/00976

6R) - 2- Ami nonet hyl - 7- cycl opr opyl - 5- net hyl - heptanoi ¢ acid; (2R

6R) - 2- Ami nonet hyl - 7- cycl obut yl - 5- met hyl - hept anoi ¢ acid; (2R,

6R) - 2- Ami nonet hyl - 7- cycl opent yl - 5- net hy?5'hept anoic acid; (2R

6R) - 2- Am nonet hyl -/ - S L-Hf'e?tt [pToY heq- (2R,

6R)- 2- Am nonet hyl - A@y@#@%r p?lcﬁg%?wﬁ - oct%}%?%oz(g?g?’ 20 (2R

6R) - 2- Ami nonet hyl - 8- cycl obut yl - 5- met hyl - oct anoi ¢ aci d; gZR,, )

6R) - 2- Ami nomet hy| {8Rc48)-8paminamethiestyelopropyhéinethyi-pentansiracid;

6R) - 2- Ami nonet hyl - 8- cycl ohexyl - 5- met hyl - oct anoi ¢ aci d; WO 03/ 082807

. PCT/1B03/ 00976 - . heth AR SHUE bAGiGiagicRci d; (2R
6R) - 2- Am nonet hyl ?gﬁgﬂglﬁﬁbg{%anoi gpifg?ﬂﬁb%lgﬁ@ﬁ ﬂ/ M

6R) - 2- Ami nonet hyl - 5- net hyl - hept anoi ¢_aci d; and Q’HE{ N

6R) - 2- Ami nonet hyl (@EnﬁshéTArﬁWﬁihil’%EY‘HQP@W' ethylpantancigesids r el ates to
a pharmaceutical conposition conprising a therapeutically effective anount

of a cgnpound of (3R, 4$P2mﬁwﬁhoh1eth 5-tyridhexyb4dnethil-peftanbic adid;A, 111, or
y

IV, or a pharnmaceuti cal acceptabl e salt thereof, and a pharnmaceutically

acceptable carrier,_This,.invention so.rel at t of (treating a
di sorder or 10 clRfd B%’@BW@B}QSWI%'WI%P%%@WGQPQT%%g: %{'Q’acks,
fibronyal gia, hypokinesia, cranial disorders, hot flashes, essential -
tremor, chem cal (2R peSie@reniasmeiollBicioiabulyist-methy-hexaeperabidici es on or
addictions to al cohol, anphetam nes (or anphetam ne-Ilike substances)

et osol 15 pr opel (k& FRinoRERE-oR Rl dRn RN efaRERGad. 108, Uoe” ™

sedati ves,

(2R, 4S)-2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid;
10 (2R, 4S)-2-Aminomethyl-7-cyclopropyi-4-methyl-heptanoic aci&;
(2R, 4S)-2-Aminomethyl-?-cyclobutyl-4—methfl-heptanoic acid;
(2R, 4S)-2-Aminomethyl-7-cyclopentyl-4-methyl-heptanoic acid;
(2R, 48)-2-Aminomethyl-7-cyclohexyl-4-methyl-heptanoic acid;
(2R, 4S)-2-Aminomethyl-8-cyclopropyl-4-methyl-octanoic acid;
15 (2R, 4S)-2-Aminomethyl-8-cyclobutyl-4-methyl-octanoic acid;
(2R, 4S)-2—Aminomethyl-B-cycIopentyl-4-methyl-octanpic acid;
(2R, 4S)-2-Aminomethy|—8-cyclohexyl-4-methyl-octénoic acid,
(2R, 4R)-2-Aminomethyi-5-cyclopropyl-4-methyl-pentanoic acid;
(2R, 4R)-2-Aminomethyl-5-cyclobutyi-4-methyl-pentanoic acid;
20 (2R, 4R)-2-Aminomethyl-5-cyclopentyl-4-methyl-pentanoic écid;
(2R, 4R)-2-Aminomethyl-5-cyclohexyl-4-methyl-pentanoic acid;

(2R, 4R)-2-Aminomethyl-6-cyclopropyl-4-methyl-hexanoic acid;



hypnoti cs, benzodi azepi nes and ot her anxiolytics), and withdrawal synptons
associ ated with such depenci es or addictions, addictive behaviors such as
ganbl i ng; W ¢¥BR#E, spasticity, arthritis, irritable bowelPCEIRIGNENTE (| BS),
chronic pain, acute pain, neuropathic pain, vascular 20 headache, sinus
headache, inflammtory disorders (e.g., _ééleumat oid arthritis,
osteoarthritis, psoriasis) diuresis, prenenstrual syndrone, prenenstrual

dysphoric di sor der (2R] 4R)- 2+ﬁemmamiatlgﬁaﬁ-cyctompmmethylmemmwémd| ncl uding a
human, conprising admnistering to a mamal 1n need of such treatnment a

ot apeLt oAl LY LA APyt SR RSB b

salt thereof. The present invention al so covers treating neurodegenerative
di sorders ternmed a(2RedB)-2iAminametyyl-Gityedehaxyt4udethylbexarminatid] i mited to:
stroke, head traunmm, and asphyxi a. WD 03/ 082807 PCT/IBOS/ 00976 -30- Stroke

cor ebral vascul ar (b et A LR ARt T IE BB 7o %3 Mo

~Stroke includes both focal and gl obal ischem a. AI so, included are
transi efit cer ebr al (3R AHBrR-Aminemethyl-dreyclintyl-medind-diepnaic scidar probl ens

acconpani ed by cerebral ischema, such as those that occur in patients

under goi ng. car ot | ok AR IEAR GRKIHY 7R RpenfRURiERAREBlHoICaciascUl a1

surgi cal procedures, agnostl c’va roce es | ncI ud| ng cerebral
angi ography and the I| npounds of the for mul as | ., A-2, 1B,

IC I, 1A 11l 35@4'43@? Amm%meihal Zwyaloberyl-4-mathy- hapém%ﬁed@f head

trauma, spinal cord trauma, or injury from general anoxia, hypoxia,
hypogl yceni a, hypqpRN4RNM2-Amindthéthgbs- @bl@pk@gqumfhy%cmm &didi ng

procedures from enbol e, hyperfusion,
(2R, 4R)-2-Aminomethyl-8- cyclobuty!-4-methyi—octano:c acid;
10 (2R, 4R)-2-Aminomethyl-8-cyclopentyl-4-methyl-octanoic acid; and
(2R, 4R)-2-Aminomethyl-8-cyclohexyl-4-methyl-octanoic acid.
This invention also relates to compounds of the formula lil

HgN Ry
COzH I

and their pharmaceutically acceptable salts, wherein R is defined as for
15 formula | above.

This invention also relates to compounds of the formula IV

HOZCI\/YHS
v

and their pharmaceutically acceptable salts, wherein Ry and R; are
defined as for compounds of the formula | above.

20 Other specific embodiments of this invention include the following
compounds of the formula 1V and their pharmaceutically acceptable salts: '



hypoxi a. They are also useful in preventing neuronal danmage that occurs
during cardi ac bypass surgery, in incidents of intracranial henorrhage, in
15 peri naW oxsps07xi a, in cardiac arrest, and status epil eptT/IRIS/IO09FRI S
invention also relates to a nmethod of treating a disorder or condition

sel ected fromthe group consisting of deLerium denentia, and ammestic and
ot her cognitive or neurodegenerative disbfders, such as Parkinson's

di sease (PD), Hunt ipngifibriettiybeayeioptépyi-5Anathgi-Aoxari@fcidi sease, senil e
denentia, denentia of the Al zheiner’s type, ménory disorder, vascul ar
dementi a, and ot her, dementias, .for, ex le, dye to .H V. disease, head
trauma, ParKkinson' ?"gm%t, ykﬁ*WF'HEP@EE@8%@@%\%’@"“%@?i s di sease,

Creut zf el dt - Jakob di sease, or due to multiple aetiologies; novenent

di sorders such as gkhm@rirmethyliggiyclopentyb5-rmeablHsexamoicaatidj al 25 par oxysnal
dyski nesi as, spasticities, Tourette's syndronme, Scott syndrone, PALSYS and

aki netic-rigid syndrpnoe: = pyram dal v .sorders such as
medi cati on- i nducedgf@\?ﬂ%’ﬁ‘%ﬁ‘51?@%%@@5%%?55?1%35‘%8%@0 &k ol epti c-induced
Par ki nsoni sm neurol eptic malignant syndrone, neurol eptic-induced acute
dyst oni & neur ol epfiAminothetby-Zcyclep@pyb&anéthyi-zeptarcic@cig)t i c- i nduced
tardi ve dyski nesia and nedi cation-i nduced postural trenour; Down's

syndrone; denyel i naty ' se s g ple scl sis (M5) and

anyl ol ateral scl e%ﬁ@ﬁgﬁtgif sﬁgﬁq%}’? W%‘I@:g 0 é'i'é(?)jg a‘é@/ | BO3/ 00976 -31
neuropat hy, for exanple diabetic and chenot herapy-induced-neuropathy, and
post her peti ¢ neur a2-dininometigdni-exalopaniylh-giethyldwptanaiaacist i nt er cost al
neural gi a and ot her neural gi as; and cerebral vascul ar disorders due to
acute or chroni c oRpphREMRHNHI7EE cq{g—f@gpsgﬁgllﬂ PSeMBhsRfig:i nfarction, 5
subar achnoi d haenorrhage or cterebral Oedema ?’n aﬂrrarrrmﬁ?d, 'including a -

human, conprising adm.nistering to said manmal an anount of a
_ P g E-gmlnomet yI-Bgcyc?opropy -5-methyl-octanor|rc[:)acld;

10 2-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid,;
2-Aminomethyl-&cyc!opentyI-5-methyI-octanc;ic acid;
2—Aminémethyl-B-cyclohexyl-s-methyl-octanoic acid;

| 2-Aminomethyi-5-methyl-heptanoic acid,;
2-Aminomethyl-5-methyl-octanoic acid;

15 2-Aminomethyl-5-methyl-heptanoic acid,;
2-Aminomethyl-5-methyl-nonanoic acid;

(2R, 65)-2-Aminomethyl-6-cyciopropyl-5-methyl-hexanoic écid;
(2R, 6S})-2-Aminomethyl-6-cyclobutyi-5-methyl-hexanoic acid;
(2R, 6S)-2-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;

20 (2R, 6S)-2-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid; ‘

(2R, 68)-2-Aminomethyl—?-cyclopropyl-5-methyl-ﬁeptanoic acid;

(2R, 68)-2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;



conpound of the formula I, 1A 1A1, 1A2 IB IC II, IIA I1Il, or IV, or
a pharmaceutically acceptable salt thereof, that is effective in treating
such di sealevoseso7condi tion. 10 Pain refers to acute as wadT/Be308076Ni C
pain. Acute pain is usually short-lived and is associated with

hyperactivity of the synpathetic nervou%@ system Exanples are
post operative pain and all odynia. Chroni“®pain is wusually defined as pain

persisting from3 el I1=2) i i .
psychogeni ¢ pai n. @’?%gﬂgﬁpgmggﬂxﬂge%ﬁg@ 15 Eﬁyrg%f)fe@d(%é@ﬁ'e types of
pain that can be treated with the conpounds of fornulas I, IA IA1 IA2,
1B, 1C 11, 11A 1(3R &RR-Anemelyl-7mysiahexyl-srinainyidieriaaoic reidi
pharmaceutically acceptable salts include pain resulting fromsoft tissue

and peri pheral da’”@%ﬁ UEAnffometHyR8ld Hilﬁ@ IBRRtRAA-REriesciw t h
osteoarthritis and rheug)mat oid arthryFti s?@ S%)l’,ﬂ o} Zomgkel etal paln, such as

pai n experienced a r.d.srayma; spinal pajn, dental pain, . nyafascial pain
syndromes, epi si ot% @Fﬁ?‘"ﬁ?ﬁ" K 'ST‘g@lﬂbPMﬁ-"‘F‘PH?W'OSW?Z‘Her and
vi sceral pain, such as heart pain, nuscle pain, eye pain, orofacial pain,

for exaspl e, odont@Ryies)-2AdmmornedhyPaicyciopergsahediyi-abtanpii 4eidf or exanpl e,
dysnenorrhoea, |abour pain and pain associated with 25 endonetriosis; pain

associated with n t d . Sueh ai.n soclat.ed with
peri pheral nerve gkgﬁgi%s‘m‘?%‘%m% ¥ 'Icg?loﬁg%‘ﬁ'}'&ﬁmgiﬂﬁ%&é %%\'g’ brachi al
pl exus avul si ons, anputation, peripheral neuropathies, tic doul oureux,

atypi cal facial pdRR,682veminomettpichgesthylrhiemanscialacidiur al gi a, neuropat hic
| ower back pain, HV rel ated neuropathic pain, cancer related 30

neur opat hi ¢ pain, .(ghaBQP}-@Arﬂﬁ%E@@—ﬁ}%ﬁ@%mMc%rcﬁ:FhnOi ditis; neuropat hi o

and non- neur opat hi*C’ parn assoc W arcrnoma, Often referred to as
cancer pain; central nervous system pain, such as pain due to spinal cord
WD 03/ 082807 PCT/ (BB8368p87minogmrethyl-5-methyl-heptanoic acid; ,

10 (2R, 6S8)-2-Aminomethyi-5-methyi-nonanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclopropyi-5-methyl-hexanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;

15 ~ {2R, 6R)-2-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(2R, 6R)-2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(2R, 6R)-2-Aminomethyl-?—cS(cIopentyl-5~methy|-heptanoic acid,;
(2R, 6R)-2-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(2R, 6R)-2-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid,;

20 (2R, 6R)-2-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(2R, 6R)-2-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;

(2R, 6R)-2-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;



or brain stem damage; |ower back pain; sciatica;, phantomlinb pain,
headache, including mgraine and ot her vascul ar headaches, acute or

chroni c twwsidms2deeadache, cl uster headache, tenperomandi bulcaBoan7and
maxillary sinus pain; pain resulting from ankyl osing spondylitis and gout;
5 pain caused by increased bl ader cont r_?égi ons; post operative pain; scar
pai n; and chroni c non-neuropathic pain ch as pain associated with

fibronyalgia, HV, | bt B oi ral gia and nyal gi a,
d@%ﬂhﬂn&ﬁét@ﬁs%mhﬁééhﬁmc%d}

sprains, strains and ma such as bro bones; and post surgical pain .

Still other pain is caused by injury_or infection of peripheral sensory 10
nerves. It includd@R. ’a'gngqumkwfséﬁemﬁﬁgﬁﬂopﬁﬂﬂ'peri pheral nerve

trauma, herpes virus infection, diabetes nellitus, fibronyalgia,

-causal gi a, pl exus (2py8R}CAMIMGHENYRE-thethl-Repeheiiaeid; aped vascul itis.
Neuropathic pain is also caused by nerve damage from chronic al coholism

Neur opat hi c pain i ed by nerve darage fro alcohol ism_
15 ot i ci anci es. NGB BRAEHEA RV BT TR RARRRGICaqE | i tod 1o pain

caused by nerve injury such as, for exanple, the pain diabetics suffer
from sPsychogeni (Thigi investiéhaalsehirelatex clor s Wharmsiceaticalr gampositiorgi n such

as | ow back pain, atypical faci,al pain,. and chroni ¢ headache., Q.hgr types
of pain are: CPH’?H%‘H%@OW“@&PHPCQJ%@%{%F’FWiac'T'E”'HaPﬁ,a W??q%rﬂfn&e

neuralgia, c RAIAL LTk 2held, aBN9E! IRAIAVHL 'GSN, GiSa! fbrmiacatnienk, acut e

her peti ¢ and pos Iﬁe’r petic heurdalgla, causalgia, brachial plexus avul sion,
occi pi tal neacedptable spitheredfaand m pharmacbuticallyregceptable cawiens of
neur al gi a, neuropathic and idiopathic pain syndrome. The conpounds of the

nvent fon are al Sqygsgiuhubg P bafel T rilinod HiCRRAREOGisoRRRr G5 on

can be the result organric sease, secondar ress assoclated with
persongl | osgondition disajettéd c from orepilepsy,Thizirdness aattatks)ndiliremyeigig, f or

famlial occurrence of sone for of depression suggesting a,mechanistic
~cause for at hVB@f@Fe%'érr&fﬁ'Bﬂng'st?fng%réprrécgs{f es, essentlal tremot, ‘chemica

dependencies and addictions, (e.g., dependencies on or addictions to
alcohol, amphetamines (or amphetamine-like substances) caffeine,
cannabis, cocaine, heroin, hallucinogens, tobacco, inhalants and agroso!
15 propellants, nicotine, opioids, phenylglycidine derivatives, sedatives,
hypnotics, benzodiazepines and other anxiolytics), and withdrawal
symptoms assoéiated with such depencies or addictions, addictive
behaviors such as gambling; migraine, spasticity, arthritis, irritable bowel
syndrome (IBS), chronic pain, acute pain, neuropathic pain, vascular
20 headache, sinus headache, inflammatory disorders (e.g., rheumatoid
arthritis, osteoarthritis, psoriasis) diuresis, premenstrual syndrome,
premenstrual dysphoric disorder, tinnitis, and gastric damége in a
mammal, including a human, comprising administering to @ mammal in
need of such treatment a therapeutically effective amount of a compound
25 of the formulal, 1A, 1A-1, 1A-2, IB, IC, NI, lIA, i, or IV, or a
' pharmaceutically acceptable salt thereof.

The present invention also covers treating neurodegenerative
disorders termed acute brain injury. These include but are not limited to:
stroke, head trauma, and asphyxia.



The di agnosis of depression is made primarily by quantification of 30
alterations in patients' npod. These evaluations of nood are generally

per f or medwwyo3z8edeysi ci an or quantified by a neuropsychol ogciIBesHmegs WO

03/ 082807 PCT/1B03/00976 -33 validated rating scales, such as the Ham | ton
Depression Rating Scale or the Brief Pzﬁghlatric Rating Scal e. Nunerous

ot her scal es have been developed to qu I fy and neasure the degree of

mood al terations igy oR?tﬂe%%Std’“at Be%?éle§§éé?.l?ar diseasasahd SEpi @lso b ficul ty
wi th concentration, ack of energy, I ngs of worthlessness, and guilt.

The st andar dsreffenred ohoagaoaltsarebraﬂefaseelar dncidentwéCVAdsand un@igsi@sm@ute c

D cor der s (FolirabORMESHE froker StioRd 1 ses i SefR! M el ar B! chea by

the Anerican aRsYqitigdéd ﬁré\%ﬁ%m b@ﬂabréﬁ@éherﬁﬁ: ditdcksi AYEBhITLaRbISRI T el at es
to a method of treating a disorder or condition selected fromthe group

consi sting of vassuthrdiroblems eccaiupaniad bydzqseb@é isphermia, sugheap hasecthipbr |y,

Genressive giS@Mcry bRleRsBdngBhag, Corctl PR GRokiiy o7 o
neurotic depr@gsheivasoBba s halscalad eurgisl becelﬁlraﬂcéwdlawoemrvescmar wei ght
| oss, insomia, early norning waking and psychonotor retardation, atypical

depr essi on (mroe@@wsvaclu@pg@gsehfﬁb anglpgr@pbmmgi thedikeased appetite,
~hypersomi a, psychonotor agitation or irritability, seasonal affective

di sorder and pedi @6mPoaﬁ@é 6§%Hé3fbmﬁ.ﬂa§3l AR, 3A-1, JAsBrigeng, A5 KRN, Cand
depression, for exanple pol ar | di sor'det, blpolar (1 20 disorder and

cycl othyni ¢ dVsaredelso uaﬂﬁdunﬂh@lrgetrdemt eirheatl waume; spinabeed iralimai eor der
e SO o S BB B Byphb e, BN
exanpl e, spegimilar MpiieY sebAbdwig pesdatlurg ficthyembole, hyperfusion, and
hypoxia. They are also useful in preventing neuronal damage that occurs
during cardiac bypass surgery, in incidents of intracranial hemorrhage, in
15 perinatal asphyxia, in cardiac arrest, and status epilepticus.

This invention also relates to a method of treating a disorder or
condition selected from the group consisting of delerium, dementia, and -
amnestic and other cognitive or neurodegenerative disorders, such as
Parkinson’s disease (PD), Huntington’s disease (HD), Alzheimer's

20 disease, senile dementia, dementia of the Alzheimer's type, memory
disorder, vascular dementia, and other dementias, for example, due to
HIV disease, head trauma, Parkinson's disease, Huntington's disease,
Pick's disease, Creutzfeldt-Jakob disease, or due to muttiple aetiologies;
movement disorders such as akinesias, dyskinesias, including familial
25 paroxysmal dyskinesias, spasticities, Tourette’s syndrome, Scott
syndrome, PALSYS and akinetic-rigid syndrome; extra-pyramidal
movement disorders such as medication-induced movement disorders, for
example, neuroleptic-induced Parkinsonism, neuroleptic malignant
syndrome, neuroleptic-induced acute dystonia, neuroleptic-induced acute
30 akathisia, neuroleptic-induced tardive dyskinesia and medication-induced
postural tremour; Down's syndrome; demyelinating diseases such as
multiple sclerosis (MS) and amylolateral sclerosis (ALS}), peripheral'



soci al phobi a, obsessive-conpul sive disorder, stress disorders, including
25 post-traumatic stress disorder and acute stress di sorder, and

gener al i z&PO 048t y di sorders; borderline personality di SBETiEV3/00976

schi zophreni a and other psychotic disorders, for exanple, schizophreniform
di sorders, schizoaffective disorders, | usi onal disorders, brief
psychotic disorders, shared psychotic ®'Sorders, psychotic disorders wth

del usi ons or ;[?Iﬁuﬁb? If&aékﬂﬂ'ﬁle @iﬁlééf'é)hhﬂ &%h&ﬂﬁ@l%p?flnéu%cﬁﬁduroﬁﬁtﬂyet y

associated w hosis, psychotic nood disorders such as severé major
depressive dasd rpmstherpeh;d nauaiglaetrgemealcmwralgm segmetahor indeigiostdl der s

such as WO 03/082807 P BO3/ 009 34, acute S$l.0

associ at ed wi PRUBHR| 8 rB%LFa danquC§5qQ{ngQ%cgg€Ps§gécgér§n (ﬂ]e to

schi zophr eni aacmehawcw@hc derbbfdvasedar mségé el xé tder@mm ahfaretiony, dat i on,
autistic disorder, and conduct disorder in manmal , including a human,

conpri sbng adambaractmqnd@aem@dwagesorn@@rﬁhralmd&mma mararrtadmﬁ@uﬁlmgoa t he

Toﬁ;?u mlage:Jt ica ‘I"bégéc%oﬁ%'ﬁ s%‘%‘%"ﬂg# 'é%f Agl‘?éc! 'Jpgn%é?ll é('gtl @unt r eatl ng

such di sor dercamhpa@ngliof itge foftheladOIMOLRES 142, UBEIC NS NA o, owwalcﬂ'Oa usef ul
I n the treatnent of sl eep di sorders. Sleep dirsorders_are di sturbar}ges t hat

affect the atpharmgcedtically acaeptablie/ssit ‘E?&%ﬂfaﬂ'laééi)eff?ﬁ%‘fe imtreating sdekepi ng

t oo much, abnor mal behavi or associated with sleep. The
di sorders [ nc‘iﬁgﬁgei:ﬁ?a&ﬁ%&éhnpl e, insomia, drug-associated. sl eeplessness,

hyper s nar S S nd

[ nvent? n aI so rel 4@33%@63 gé %gpwa%‘?%"tér%gﬁ@% Baify, i sé?’ eefﬁéo}rmg?%uamdl tion
sel ect ed fromgHoRelivedoar isoRssictidted with [Hfpeeactility of des s maﬂmetnc nereouuml a,
drug- associ at ed sl eepl essness, REM sl eep di sorder ype

nar col epsy, dSyslgm.Examples| areypasipperalive sﬁaé'éﬁngpﬂ&ijyma hronic. Pa'" is

usually defined as pain persisting from 3to 6 months and includes
 somatogenic pain and psychogenic pain. Other pain is nociceptive.

15 Examples of the types of pain that can be treated with the
compounds of formulas |, IA, 1A-1, 1A-2, IB, IC, II, lIA, Ill, and IV of the
present invention and.their pharmaceutically écceptable salts include pain
resulting from soft tissue and peripheral damage, such as acute trauma,
pain associated with osteoarthritis and rheumatoid arthritis, musculo-

20 skeletal pain, such as pain experienced after trauma; spinal pain, dental
pain, myofascial pain syndromes, episiotomy pain, and pain resulting from
burns; deep and visceral pain, such as heart pain, muscle péin, eye'pain,
orofacial pain, for example, odontalgia, abdominal pain, gynaecological
pain, for example, dysmenorrhoea, labour pain and pain associated with

25 endometriosis; pain associated with nerve and root damage, such as pain
associated with peripheral nerve disorders, for example, nerve entrapment
and brachial plexus avulsions, amputation, peripheral neuropathies, tic
douloureux, atypical facial pain, nerve root damage, trigeminal neuraigia,
neuropathic lower back pain, HIV related neuropathic pain, cancer related

30 neuropathic pain, diabetic neuropathic pain, and arachnoiditis; neuropathic
and non-neuropathic pain associated with carcinoma, often referred to as
cancer pain; central nervous system pain, such as pain due to spinal cord



syndrones, parasomias, and sleep disorders associated with shift work and

I rregul ar work hours) a mammal, including a human, conprising 20

adm ni st eWW®g348380ai d manmal an amount of a conpound of thectasmwwbes!, | A,
lA-1, 1A-2, IB, IC 11, IlA 111, or IV, or a pharnmaceutically acceptable
salt thereof, that is effectlve in treatdqm such d| sorder or condition.
Compounds of fornmulas I, TA 1TA1 I|A2 I[TA 111, and IV

contain at | eaptbrae s@émr@dmagétt mwansaémeyaﬁ ogcﬁar@y BrrarRb vt bamr ent 25
enantioneric and diastereomeric forns. This invention relates to al
optical i sonehgadache NChdHEHigding angr otharpwasytarcheadachiesr meutes Olf | A,

S
m xtures ther ﬁm&lllaayldlrtw pdih; phiar resaltingi feern Akyusing ispoRdyNg drel edls of 30

treatment defined above that c in or enploy them respectively.
| ndi vi d@al i sB%'Br%al@.ﬁﬁ’ ) "@)‘B’Fﬁ??\‘ig’ %ﬁﬂrmcﬁﬁﬂ%d&st QRRIBYIVE P i sear

resol ution, t o ion in'
06 05/ 08607 Balhy il cARYEE dQﬁ??‘?ﬁEH Saaﬁgtsﬁ@ﬁ 2" oh %‘aﬁgﬁi‘%@it or

i ts inter nmedifitiremyetgia,vHiWatheuensoidi mmdarostezfarﬂiriﬁs,cambmalgdasamﬂ myalgia,

{hese compourRRIAEn STHES G LiaHEg SUSH 25 B SRS Deness & Eé’sii‘s“u‘iw%ﬁqﬁ‘r&ﬁi %
The present invent %I so | ncl udes i sat opi cal I I abel | ed rrpounds whi ch
are identical to t$332@1 PEERINCE Gansed miniyey pr 'nfﬁpthmoflpermere sansony C, 11,

1A 1{d, antdnes. t]ancfdlfest B6t fafdt linidld 8 rlﬁgrlotﬁ? gr%gﬁ%é’@ P%m%}%‘[“?fﬂ aced by

an atom haVI ng an atom c mass or nmass nu e atbm c
mass or nmass heupde virus afdcion o diadbetes maliitus, fiBrcanyigia, bﬁueﬁlgnaqﬂem t hat

Ca e O B RS BT et ol el NETopafhid Rain i
also caused by nerve damage from chronic alcoholism, human
immunodeficiency virus infection, hypothyroidism; uremia, or vitamin

15 deficiencies. Neuropathic pain includes, but is not limited to péin caused

by nerve injury such as, for exampie, the pain diabetics suffer from,

Psychogenic pain is that which occurs without an organic origin -
such as low back pain, atypical facial pain, and chronic headache.

Other types of pain are: inflammatory pain, osteoarthritic pain,
20 trigeminal neuralgia, cancer pain, diabetic neuropathy, restless leg
syndrome, acute herpetic and postherpetic neuralgia, causalgia, brachial
plexus avulsion, occipital neuralgia, gout, phantom limb, burn, and other
forms of neuralgia, neuropathic and idibpathic pain syndrome.

The compounds of the invention are also useful in the treatment of

25 depression. Depression can be the result of organic disease, secondary to
stress associated with personal loss, or idiopathic in origin. There is a

strong tendency for familial occurrence of some forms of depression
suggesting a mechanistic cause for at least some forms of depression.

The diagnosis of depression is made primarily by quantification of

30 alterations in patients’ mood. These evailuations of mood are generally
performed by a physician or quantified by a neuropsychologist using'



phosphorous, sulfur, fluorine and chlorine, such as 2H, 3H, 73C, 110, 140,
15N, 180, 170, 31P 32P 35S, 18F, and 36ClI, respectively. Conpounds of the
present i W@03/083807 prodrugs thereof, and pharnaceutical | y ecymsaid7e salts
15 of said conpounds or of said prodrugs which contain the aforenentioned
| sot opes and/or other isotopes of other ons are within the scope of this
invention. Certain isotopically |abelled*onpounds of the present

i nvention, fopagx&Ep! f%tlﬁ&%’éﬁfésméﬁ?ﬁ“&b%e 'maﬁgjéfﬁeéﬁgﬁmm s§icdle dt 3H

and 14C are mcorporate are use rug and/ or su strat t1ssue 20
di stribution dse&rief Psy@hlamedﬁaim@ Scabdd, Naimrous [odinerl gcales ehavel H€en

i t t f d f th d
dotectabi | |ty developeile? alaB S Foradire MRedod @ ot mdsk MeGUANaSn
deuterium i Egt.eat@ wﬁﬁrﬂe é.s%rd éiﬁiﬁaéfhéd?ﬁﬁlapﬁﬂﬁdm fﬂkﬁ%ﬁ%ﬁtr&tﬂﬁﬂ't' ng

from greater tabolic stability, for exanp I ncre in vivo hal'f-life
or reduéed domgeofzenesg}mfeehm& of azvmihlemmaes, ang @éltpTbeestandands e

ci rcunst ances | sot o I | e oun formula |

e anc e incbaRlscl 8retabf Ll as AR R il sbe BRIIER, o
t he procedurep tigk SD!a@ﬁ@@tsc‘: rhdd“%t@ﬁéﬂ%ﬁ?ﬂ\ﬂé‘rﬁ\%l%f 'M‘eﬁtBB Eﬁ%&@@l‘eﬁif-‘éﬂﬂh
Prepar ati ons bel ow, by substituting a readily available isotopically

| abel | ed r eagBditionp refgriggnio 89 the & il¥ Ipanualqublished hyethe Ameecarr m
"al kyl", as u S erw se indicated, includes saturated
nonoval ent hy%ggcg'éﬁﬁlgﬁa&sgg@@ﬁs-l%‘cl ng straight, WO 03/082807

Exampl 08 of *al kyl EMSGRReRESh s iietes 5y e bt ARARHSTL RRORORY °C1 1

propyl, isopregndition belexted fredr th%egrouPﬂ@bﬁs?éttngb@lt oodpgisdiders, fmchl asheptyl,
3- ethylbutyl cycl opropyl, cycl| obut cycl opentyl, cycloh exy
cycl ohept yi , dﬁprgg,ﬁgn. orimgre gaftgs;qurlykgepresswe disorders, for example, single

episodic or recurrent major depressive disorders, dysthymic disorders,
depressive neurosis and neurotic depression, melancholic depression,
15 including anorexia, weight loss, insomnia, early moming waking and
psychomotor retardation, atypical depression (or reactive depreSsion),
including increased appetite, hypersomnia, psychomotor agitation or
irritability, seasonal affective disorder and pediatric depression; or bipolar
disorders or manic depression, for example, bipolar | disorder, bipolar ||
20 . disorder and cyclothymic disorder, conduct disorder and disruptive
behavior disorder; anxiety disorders, such as panic disorder with or
without agoraphobia, agoraphobia without history of panic disorder,
specific phobias, for example, specific animal phobias, social anxiety,
social phobia, obsessive-compulsive disorder, stress disorders, including
25 post-traumatic stress disorder and acute stress disorder, and generalized
anxiety disorders; bordetline personality disorder; schizophrenia and
other psychotic disorders, for example, schizophreniform disorders,
schizoaffective disorders, delusional disorders, brief psychotic disorders,
shared psychotic disorders, psychotic disorders with delusions or
30 hallucinations, psychotic episodes of anxiety, anxiety associated with
psychosis, psychotic mood disorders such as severe major depressive
disorder; mood disorders associated with psychotic disorders such as



The term "al koxy", as used herein, unless otherw se indicated, neans

"al kyl-O", wherein "alkyl" is as defined above. Exanples of "al koxy"
groups i nMQeBA828Gt are not limted to, nethoxy, ethoxy, @CIpE®ey/N97OUL OXY
and pentoxy. 10 The term"treating”, as used herein, refers to reversing,
alleviating, inhibiting the progress of 4.7 preventing the disorder or
condition to which such term applies, Bq' “preventing one or nore synptons .
of such condi 543 rR4nidl éﬁdd@épreﬁl@ntQééﬂciétéGaWﬁﬁnbi]polaasdis%ﬁibrheﬁ@o@
refers to the act of treating, as "treating" is i ned i mre di ately above.
15 Because antlisordessdsassasiatehwith | @Chﬁhahlmmjl oepheyiargl  slistpdeneee salts

Pydr ochi or i o, SRR e pieste] B ab fort e Blebrd: €, spRbuc(HRHer
melic, salicyi G rRBRORIC, mﬂaﬂlﬂgca et @om@ﬂﬁnﬁsadﬂﬂmmenﬁgatd ISﬂdf r om
correspondl ng hydroxi des or carbonates salts with alkali netals or

al kal i n® ear t manynal gn amuréM@pcp@np%aﬂ ehthepformaia Lidd WMadnbsRulB l@s
| f d.p; S}t
o eparod it i DB 817, "bf A FHEREAARENRERAMERIECS el e oess

of an orally @fﬂbﬁtﬂe&h&readngsum disomeowdmmﬂutmon the drug's efficient
transport across the nmucosal epitheliumand its stability 25 in

entero- hepati c ci rpihé ebmpounds v thd entice aeé iamtausefulahtthe trateenhe ofl
adm nistration but |less effective orally, or whose plasma half-ljfe is

consi dered t sdeemgisordersy Sﬂﬁepcwéﬁfd,eaﬁ aye ﬂﬁiumaea% mai aftest dae agilitvian A
d | f
Elr gl (r); :alsl sfgm;é&d?%étgpaéﬁls él e o ac %l%%éﬂﬂg tbg\hquﬂﬂn%aggﬁséﬂtr g‘ded or

30 nodi fied pnommabrbehavioreagsouidted oithosleep. | Theidisondeos dncladef dot he

parent bi oactlve form,_ WO 03/ 082807 PCT/]B03/ 00976 - 37 .
example, insomnia, drug-associated sleeplessness, hypersomnig,

narcolepsy, sleep apnea syndromes, and parasomnias.

This invention also relates to a method of treating a disorder or
15 condition selected from the group consisting of sleep disorders (e.g.,
insomnia, drug-associated sleeplessness, RBEM sleep disorders,
- hypersomnia, narcolepsy, sleep-wake cycle disorders, sleep apnea .
syndromes, parasomnias, and sleep disorders associated with shift work
and irregular work hours) a mammal, including a human, comprising
20 administering to said mammal an amount of a compound of the formula |,
1A, 1A-1, 1A-2, IB, IC, Hl, lIA, (I, or IV, or a pharmaceutically acceptable
salt thereof, that is effective in treating such disorder or condition.
Compounds of formulas |, IA, 1A-1, 1A-2, 1B, IC, 1, lIA, lll, and IV
. contain at least one chiral center and therefore may exist in different
25 enantiomeric and diastereomeric forms. This invention relates to all
optical isomers and ali stereoisomers of compounds of the formulas |, 1A,
IA-1, [A-2, IB, IC, ll, HA, Ill, and [V, both as racemic mixtures and as
individual enantiomers and diasterecisomers of such compounds, and
mixtures thereof, and to all pharmaceutical compositions and methods of
30 treatment defined above that contain or employ them, respectively.
Individual isomers can be obtained by known methods, such as optical
resolution, optically selective reaction, or chromatographic separation in’



This chemically nodified drug, or prodrug, should have a different

phar macoki netic profile than the parent drug, enabling easier absorption
across t hwowssgsl? epithelium better salt formul ati on andécrBeshegiel ity,

i nproved systemc stability (for an increase in plasma half-life, for 5
exanpl e). These chem cal nodifications nay be 1) ester or am de derivatives
whi ch may be cl eaved by, for exanple, eSlerases or |ipases. For ester

derivatives, the s&baratioh @ertheetinfl prodidieot dsbimyimediatel d niidiigualfl t he
drug nol ecul e by known neans. For am de derivatives, the am de nmay be
derived from Enantioness pbihy semperds:ef tis inyentignemayhaverafvamagss. 8fe drug

nol ecul e by n AS. 11 2) ' i @;@g-' cific
or nonspeci fi EORWJ;%W&%?@ &ﬁfgpﬁmﬂgﬁyﬁﬁéﬁz%ﬁﬁﬁ)é 6% ﬂ?ﬂtﬁ%‘fﬁl ecul e
via am de bogdvhgsuedisordens oh cohditiens.ne or carboxylic acid noiety of 15

t he drug nol ecul e % known means. 3) derivatives, thatf accu laﬁeh@ilt a site
of actidn through fBRbr BFRSENtc|iRYERLA oflse p f orRRIFallo #3Re889pr odr ug

o honn” 1 aEBHGURLS gl dheiBerticalt fifde rEERERICfonnGIY, VR IARKPRL! Tort S

has shown t ha or al sorption of certaln drugs be 1 ncreased by
t he preparati @nIBfIC,sibfliA, lIguaidabyt fealths fadththat oae ermaoye stdmsiaget er med

a "soft" quaternary salt sincge, .unlike normal quaternar alts.. eefn(?"
R N(CHB) 3, 1 (oRbased B eans ledhaving iAo siaig msh ohyines yuyaber. difer
quaternary sajhh M@\ AoHE issRIMALERhubEP e5LAIRPIORATTIA MBtlre? ExtitAIcL e

basi c drug or ter so Ity may be increased conpared with
ot her gelts, selidsotapes Hhahygdnobal incorperatedt inMtoreomppandsarf thehgresemy be an

DT eased, aDSBLBR B EhiABebr 3T Hifdobic buBhn,  WRRBAT Bt Pt on
| “phosphorous, sulfur, flucrine and chlorine, such as *H, °H, *°C, 'C, ¥c,
15N, *0, 70, %'p, P, s, '8F, and *Cl, respectively. Compounds of the
present invention, prodrugs thereof, and pharmaceutically acceptable salts
15 of said compounds or of lsaid prodrugs which contain the aforementioned

isotopes and/or other isotopes of other atoms are within the scope of this -
invention. Cenain isotopically labelled compounds of the present
invention, for example those into which radioactive isotopes such as *H
and C are incorporated, are useful in drug andfor substrate tissue
20 distribution assays. Tritiated, ie., 3H, and carbon-14, i.e., 'C, isotopes
are particularly preferred for their ease of preparation and detectability.
Further, substitution with heavier isotopes such as deuterium, i.e., °H, can
afford certain therapeutic advantages resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage
25 requirements and, hence, may be preferred in some circumstances.
Isotopically labelled compounds of formula | of this invention and prodrugs
thereof can generally be prepared by carrying out the procedures
disclosed in the Schemes and/or in the Examples and Preparations below,
by substituting a readily available isotopically labelled reagent for a non-

30 isotopically labelled reagent.

The term “alkyl®, as used herein, unless otherwise indicated,

includes saturated monovalent hydrocarbon radicals having straight,



salt has surfactant properties and is capable of formng mcelles and WO
03/ 082807 PCT/1B03/00976 -38 unionized ion pairs with bile acids, etc.,
whi ch ar ewdbi3@seas7penetrate the intestinal epithelium norrceBgodryel y.
The prodrug, after absorption, is rapidly hydrolyzed with rel ease of the
active parent drug. Prodrugs of corrpoundé of formulas I, 1A ITA1 IA2
ID, 1IC, IIA 5111, and IV are incl ged within the scope of this

i nventi 0“ ﬁﬁ ndistieds ﬁé&nbﬂf&‘ﬁﬁ & thdrbef. aEkakriphdsPo1 ik
Drugs of the %ﬂ?@ éQﬁ' 0 15(4): 36?L 68) . Thg Iasrt two citations a)?e

her eby i ncor pagraupsl ibyludEefbétl Aafe enotobmutad riopfmethil, ctiyo BiarylofsamiePryr esent

i nvention can exist.in f.or e a

i ncl udi ng hydrt%{ﬁ%ld f??r m;secl ngﬁge\r@&ﬁ'ty}t h%er&l' vﬁ?gﬂ @?é}&i %gﬁlgﬁﬁﬁg‘s
hydrated forng, cﬁ:f 0 UEy@oIRyl, Epclop@rol, wﬁéleﬁeiy@rmlmwmmomm to be
enconpassed WI e scope of t he present invention. 15 Detail

Descri ptyon oftheﬂibel nventlon The corrpounds of this invention can be
prepared as described bel ow. In the reaction schenmes and di scussi on t hat
fol | ow, structural Therteunasikoxyl,Aas |user herein, unigss| ctharwise indicated, and

IV, and the radicals th ngdd cat ed,
are defined aén%meakfbdg'zv‘gr'%'%%@g %SR?EQ%{H %E’Z"’gr eg%*r%ﬁ o% ‘gq‘
chiral "and rasgmbey groupBiinelugs; bist afBusdt IimREWEs methog, &thong, propoxy,
"Enanti osel ective Synt hesis of R-Am no Acids", Juaristi, Eusebio; Editor.

USA, 1997, W befoxycd pejoxXyork, N.Y. The net hods described bel ow are
illustrative of methods that can 25 be utilized for the preparation of
such cdfpounds but Thectenst “tlepking’, g Used Bewjn refers to reversing, alleviating,

inhibiting the progress of, or preventing the disorder or condition to which
such term applies, or preventing one or more symptoms of such condition
or disorder. The term “treatment”, as used herein, refers to the act of
treating, as “treating” is defined immediately above.

15 Because amino acids are amphoteric, pharmacologically
compatible salts can be salts of appropriate inorganic or organic acids, for
example, hydrochloric, sulphuric, phosphoric, acetic, oxalic, tactic, citric, -
malic, salicylic, malonic, maleic, succinic, and ascorbic. Starting from
corresponding hydroxides or carbonates, salts with alkali metals or

20 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 effectiveness of an orally administered drug is dependent upon

the drug's efficient transport across the mucosal epithelium and its stability

25 in entero-hepatic circulation. Drugs that are effective after parenteral

administration but less effective orally, or whose plasma half-life is
considered too short, may be chemically modified into a prodrug form.

A prodrug is a drug that has been chemically modified and may be
biologically inactive at its site of action, but which may be degraded or
30 modified by one or more enzymatic or other in vivo processes to the

parent bioactive form.



WO 03/ 082807 PCT/I1B03/00976 -39- Method ARR R Omalonic acid RR~- M 2
~21.1 a H ammonium acetate a CO2H 1 | A According to the procedure of Lazar,
et al, SyNWQ03/@@#fun, 1998, 28(2), 219-224, conpounds of PreEIBGHMRGa | A
can be prepared by heating 5 to reflux conpounds of the fornmula 1 in a

al coholic solvent such as ethanol, int presence of malonic acid and
ammoni um acet ate. - Al dehydes of the fornmufa 1 can be prepared from

conmerci al |y avai | alyihgs cn@ﬁmanglrﬁodiﬁe@wrﬁ@t&ogﬁ)dﬁ@é | sHouhale o Bfefer

skill in the art. Conpounds that can be nade he above nethod i ncl ude,
but 10 are noﬂaharrnas@gn@tép Prafile dhan Hie garent drug, enabling easier absorption

g: ﬁm no- g ggg: %gh%%yhge Hi@r?%l ﬁ@ﬁﬁ%ﬂ%cggﬁéﬂ salt formulation and/or solubility,

3- Ami no- 6- cycl gagrived- Syseitly| stapHianoffer @i dacrease in plasma half-life, for
3- Ami no- 6- cycl ohexyl - 5- net hyl - hexanoi ¢_aci d;

15
3- Ani no- ?- cycl 85R0pIA)- Fhese ﬁwmlﬁ‘@bm!@tlﬁﬁ imay be
3- Ani no- 7- cycl obut yl - 5- net hyl - hept anoi ¢ aci d;

3- Ami no- 7-cycl Qﬁe”t ¥step oFiride- AaVal0e: W Fhay be cleaved by, for example,
3- Am no- 7- cycl ohexyl - 5- met hyl - hept anoi ¢ aci d;

3- Ani no- 8- cycl opr op§$tersast ¢rlipases ahoi estacderiwgives, the ester is derived from

g: ﬁm no- g g;g: gggtn tble‘r’gé]:ﬁé{}%l{ﬂ é)cggtarﬁﬁfgfyc%g@?%drug molecule by known means.

3- Ami no- 8- cycl ohexyferd amﬁbﬂde@ﬁém Cthe | ghhide ma\r/\obe derlved from the
3- Ami no- 6- cycl opropyl -5, 5-di net hyl - hexanoi ¢ aci d;
PCT/ | B0O3200976 - 4g:arboxyllc acid moiety or the amine mo:ety of the drug mo!ecule by

known means.

2) peptides which may be recognized by specific or nonspecific
proteinases. A peptide may be coupled to the drug molecule via
amide bond formation with the amine or carboxylic acid moiety of

15 the drug molecule by known means.

3) derivatives that accumulate at a site of action through membrane
selection of a prodrug form or modified prodrug form, |

4) any combination of 1 to 3,

Current research in animal experiments has shown that the oral
20 absorption of certain drugs may be increased by the preparétion of “soft”
quaternary saits. The quaternary salt is termed a “soft” quaternary salt

since, unlike normal quaternary salts, e.g., R-N+(CHg)3, it can release the

active drug upon hydrolysis.

“Soft” quaternary salts have useful physical properties compared

25 with the basic drug or its salts. Water solubility may be increased
compared with other salts, such as the hydrochloride, but more ifnpo'rtant

there may be an increased absorption of the drug from the intestine.
Increased absorption is probably due to the fact that the “soft” quatemary

salt has surfactant properties and is capable of forming micelles and



3- Ami no- 6- cycl obut yl -5, 5- di net hyl - hexanoi ¢ aci d;

3- Am no- 6- cycl opentyl -5, 5-di nmet hyl - hexanoi ¢ aci d;

3- Ani no- 6y e3/eshery| - 5, 5- di net hyl - hexanoi ¢ aci d; PCT/IB03/00976
3- Ami no- 7- cycl opr opyl - 5, 5-di net hyl - heptanoic acid; 5 :

3- Ami no- 7- cycl obut yl - 5, 5- di net hyl - hept angj ¢ aci d;

3-'Anmi no- 7-cycl opent yl -5, 5-di net hyl - hept afY6i ¢ aci d; and

3- Am no- 7-cyc Sirslith Vi n / 83@1{&
S| Boal g 7uptpIaEd lorop SN agHS e ‘ﬁ?’cﬁ argle 1o B ro Ri
Nnigstingl pithelumHmore 'Bftagtlzmga 'lmeRprmﬂag; Efftar @g:snmtm, s& 111,

R3 3 4 Ph

od BO O 2 PvQ02PG R~

R 7R R 6rap|_yl9 h?/d}/cﬁ{f?eﬁmﬁ'n 'r\g_'gascogf]fhe active p’;re_ntcélr' ral center

16

15

20

25

Prodrugs of compounds of formulas |, {A, I1A-1, IA-2, IB, IC, I, lIA,
lil, and |V are included within the scope of this invention. Prodrugs and
-soft drugs are known in the art (Palomino E., Drugs of the Future,
1990;15(4):361-368). The last two citations are hereby incorporated by
reference.

Certain of the compounds 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.

Detailed Description of the Invention

The compounds of this invention can be prepared as described .

below. In the reaction schemes and discussion that follow, structural
formulas |, [A, 1A-1, 1A-2, IB, IC, II, lIA, Ill, and 1V, and the radicals R+, Ro,
Rs R4 Rs and Rg, unless otherwise indicated, are defined as above.

Diversé methods exist for the preparation of chiral and racemic p-
amino acids. Such methods can be found in “Enantioselective Synthesis
of B-Amino Acids”, Juaristi, Eusebio; Editor. USA, 1997, Wiley-VCH, New
York, N.Y. '

The methods described below are illustrative of methods that can

~ be utilized for the preparation of such éompounds but are not limiting in

scope.



A5 The use of chiral am ne additions to a, (3-unsaturated systens as a
synthetic approach to (3-amno acids, as illustrated in Method B above, has
been descW®essgsodvi ously (see, e.g., S. G Davies et al, BEcT/Benme7&oc.
Chem Commun, 1153, 1993; S. G Davies, Synlett, 1994, 117; Ishikawa et
al, Synlett, 1998, 1291; Hawkins, J. O g, Chem, 1985, 51, 2820). 10
Referring to Method B above, conpounds “the fornula | A can be prepared
fromthe corrgeggdlAng compounds of the fornula 7, wherein PG represents a
suitabl e ester protecting group that can be renoved by hydrolysis or

hydr ogenol ysi s, usi ng 081d|ti ons well known to those of skjl]!l in the art.
(See T. W GreeneRy G M V\ﬂtrsalonicl%rcﬂdectiveggﬁ UpR,M'2W0 03/ 082807
PCT/ | BO3/ 00976 B%Z%&gg‘an Synidiagionium SkbiYe 10 0% stdd

description for the foymation and renoval of suitable pngtecting groups).
For exanple, this reaction can be conducted under hydrolytlc condi tions by

treatment with an ropriate acid, suc dro lori¢c acid or._sulfuric
acid, at a tenperdf‘t%%ég Sgdﬁ]tgeé’dﬁ?ﬁdqrﬁ ta@’ %’7 Lﬂ‘-’”@ HE%Bef | ux |
tenperature Oé 8( ig%rge?fé 'c%?npdl]rifﬁ;%ﬁhe%%ﬁfﬂﬂ%’ r%egﬁ‘ areld %ﬁeatmsqjch as

t enperat ure, y treat nment appropriate rnorganic
sodi umsydr OXOdIEEfIUHOG:caEIpoumMS loyf dthex fetenular 1 in tdnailu‘uHm}fdrmilda soclefay abl y
sodi um hydroxi de, .at, a, tenperature from about roo erature to about

The rof it ¢ EHAION iR cthel GTBFRARE o yMBloniRo GRS 1&TBin SBRFETUN.ASSIaRR, <
ti i | fl
temper at ur 0. Wi OBE SR8 RhftR Mﬁ‘omv@%@ﬁ%q@%’mwﬂw el U

carried out inmatenalslusmgaaetidds well Kn¢Wir4A) thoséhafrskiMGnitee arbasi ¢ group, the
hydrol ysis can be carried out under basic conditions, using nethods well

known to those of g@ﬁd&uah@ thBP cBh'be Mhde by FEABoVe nitthdd itdGhs baY

pot assi um hydr oxi
10 are not limited to the foliowing:

3-Amino-6-cyclopropyl-5-methyl-hexanoic acid;
3-Amino-6-cycl‘obutyl-5-methyl-hexanoic acid;
3-Amino-6-cyclopentyl-5-methyi-hexanoic acid;
3-Amino-6-cyclohexyl-5-methyl-hexanoic acid;
15 - 3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
3-Amino-7-cycliopentyl-5-methyl-heptanoic acid,;
3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
3-Amino-8-cyclopropyl-5-methyl-octanoic acid
20 3-Amino-8-cyclobutyl-5-methyl-octanocic acid;
3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
3-Amino-8-cyclohexyl-5-methyl-octanoic acid;

3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;



Compounds of the fornmula 7 can be prepared fromthe correspondi ng
conpounds of the fornula 6 using hydrogenolysis conditions that are well
known t o W®83082807skill in the art. For exanple, this reaetT/aBI3O@Tsbe
carried out by treating the conpounds of formula 6 with a 20 pal |l adi um
nmetal catalyst, such as, for exanple, p@+6_adi um hydr oxi de on carbon, or
pal | adi um on carbon, or with Raney N ckel; in a solvent such as, for
exanpl e, nethanol , 3eAmine6-cyclobetyl S5 -diaétHyiHexamditeacian  at mosphere of
hydr ogen (between about 1 and 5 at nospheres of pressure) to give the
desired conpound o ornula. 7, Preferahl the 25 reagtion is carried out
usi ng pal | adi um onBA'PHB%EIWCEPRQ&&'S'%H@@*MM"?'C aGidpsphere of hydr ogen.
Compounds of the fornmula 6 can be prepared by treating the corresponding
conpounds of f or nuBeAming-6icyalvhapysspiratihybhexencic abidas

(R -(+)-N-benzyl - a- et hyl benzyl am ne, (S)-(-)-N benzyl -a-nethyl benzyl a 30

m ne after treatnmegt, w.th i syuch .as |jthium

di i sopropyl ani de, ﬁ-ﬁbﬁmniﬂﬁ?:pg@p@rg%géa{lﬁeﬁﬁﬂme&lfa Yt £8% um Wo 03/ 082807
PCT/ 1 B03/ 00976 -43 bis(trinmethylsilyl)amde, in a solvent such as ethyl
ether, 8r, preferaBlAminotZcyeinbatybbSrdimetiiyiifeptanoiaatigyper at ure from about
-80C to about 25C, and then adding the appropriate conpound of formula

formula 4. The stgy ' Ol b _Jr i of 4he amne will
determne the 5 st%ﬁ ﬁ@ﬁ?&i‘%’%@ﬁ@ﬁ? c{"ﬁgﬂ{ryil !.'ré @%@%‘%%C'thngi nal product.
Preferably, this reactiqQn is carried out using either (R)-(+)-N-benzyl-

a- met hyl benzyl am r%ﬁmlﬂgz'?yqowéﬁ@d'm%hmmﬁﬂﬁ?ldin‘i ne, after
deprotonation with n-butyl- lithiumin tetrahydrofuran, at a tenperature of
about -78 C, according to nethod described by Bull, Steven D.; Davies,
Stephen G ; and Smth, 10 Andrew D, J. Chem Soc., Perkin Trans. 1, 2001,
22, 2931-2938. =



Preferably, this reaction is carried out using either (R)-(+)-N benzyl- a-
nmet hyl benzyl am ne, or (S)-(-)-Nbenzyl- a-nethyl benzyl am ne, after

depr ot onawicoos/esegon n-butyl -lithiumin tetrahydrofuran, at mc/msomeseas ure of
about -78 C, according to nethod described by Bull, Steven D.; Davies, 15
Stephen G; and Smith, Andrew D, J. Chenh Soc., Perkin Trans. 1, 2001, -
22,2931-2938. Conpounds of the fornmula 4 I:'an be prepared fromthe
correspondi ng._conpounds of formula 3 by treating themwith an appropriate
phosphonat e e%@b—ﬂg‘f’ the presence of a suitable base such as 20 sodi um
hydride, lithiumdiisopropylamde, or triethyl amne and either [|ithium
chloride or lithiumbromde, in a solvent such as ether or THE Preferably,
the conpound of fornmula 3 is reacted with a phosphonate ester (ALK =

nmet hyl, ethyl, isopropyl, benzyl gr the like) in the presence of [lithium
bromi de and trietfiylam ne in tetrghydpgiaran at about room 25 tenperature.

Corpounds of the (fornuba 3 B&KOkE pfepared ferm(H;QPw pgal |y avail able
materi al s using,ﬁ%’é@ﬁs wetH—krown—toe—those o skil'l ianthe art. It will

be appreciated tHhat &orrpounds of the fornula §3ma4/ possess one or nore
stereogeni ¢ centers. 3Using the above described nethod, conpounds with
specific stereochem cal configurations can be 30 prepared. W 03/082807
PCT/ B03/00976 -44 Conpounds that can be Fde byl this nmethod i ncl ude, but
are not limted to the follow ng: PAR*N"Ph

(3S, 5R) - 3- Am no- 6- cycl opr opyl - 5- net hyl - hexangi ¢ gci d;

(3S, 5R) - 3- Am no- 6- cycl obutyl - 5- et hyl - hexanod c agid; 5

(3S, 5R) - 3- Am no- 6- cycl opent yl - 5- et hyl - hexanoi c a(i:i d;
(3S, 5R) - 3- Am no- 6- cycl ohexyl - 5- met hyl - hexanoi c/]gciJJ';
. Ph™*™N
. R?@;&C&PG ~ Hydrogenolysis ~-COzPG
* H1
H3 7 Rg
Ry ¢
Hydrolysis
NH
HPQH}J\iC%H
Ra * = chiral center
iA
5 The use of chiral amine additions to o,f-unsaturated systems as a

synthetic approach to B-amino acids, as illustrated in Method B above, has
been described previously (see, e.g., S. G. Davies et al, J. Chem. Soc.
Chem. Commun, 1153, 1993; S. G. Davies, Synlett, 1994, 117, Ishikawa
et al, Synlett, 1998, 1291; Hawkins, J. Org. Chem., 1985, 51, 2820).
10 Referring to Method B above, compounds of the formulalA can be
prepared from the corresponding compounds of the formula 7, wherein
PG represents a suitable ester protecting group that can be removed by
hydrolysis or hydrogenolysis, using conditions well known to those of skill
in the art, (See T. W. Greene and P. G. M. Wults., “Protective groups in



(3S, 5R) - 3- Am no- 8- cycl opr opyl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Am no- 8- cycl obut yl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3wamiymszR7cycl opent yl - 5- net hyl - oct anoi ¢ acid; 10 PCT/AB03/00976
(3S, 5R) - 3- Am no- 8- cycl ohexyl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5S) - 3- Am no- 6- cycl opr opyl - 5- net hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Ami no- 6- cycl obut yi - 5- net hyl - h¥Ranoi ¢ acid;

(3S, 59) - 3- Ami no-6: cycl - Yl i Mok .
(35, 59 - 3- Am AGagiecyaTBRER, VA, T8 fof d HeRURY P, for the formation
(3S, 59) - 3- A4t ferRbvaluirsuitiibieSpravdding-greise)OFor exdrple, this reaction can
(3S, 5S) - 3- Am no- 8-cycl obutyl -5-net hyl -octanoic acid; | )

(3S, 59) - 3- Anibmeondyeipd padey hydrohgicigandions hyi treatgient with an appropriate

(3S, 5S) - 3- Ami no- 8- |.Qh - t - i c.agi d;

(3S)-3-Am no-%q%yﬁﬁ%%ra%pﬁwﬂg,c §[°§|E n%%ﬁhy@%%@@iﬁo?gaaglt c? t%perature from
(3S) - 3-Am no-ghoiy Qb@hulerhf)éraﬁjréi weabylt thexmwiiok dempetiture of the reaction
(3S) - 3- Ami no-6-cycl opentyl -5, 5-di met hyl - hexanoi ¢ acj d; .
(3S) - 3- Ani noJeixtiife) gieleyably 2t Henseilyt temprarmtuie. 45 by tRstmend guifyAn
PCT/ | BO3/ 00973?)

(3S) - 3- Ani no-2FP |
(3S) - 3- Ani. nohidesstdl@pent Yithitim5 hetdroxtidhy,| phefetablyi sodieind; hyairdxide, at a

m about room te re to abo

AT ASRAE 1Rk, cHEpPaO bl il ol o oci &

(3S) - 3- Ami no-7-cycl ohef%l -5, 5-di net hmp-ergaetﬁt anoi,c u§<i-||."gl.reffou)(I\/tl?atmhpoedratcl:lm'RB CO2H

R2 R18 O HNigmperature
10 preferably at about room temperature. This reaction is preferably carried

out using hydrochloric acid at the reflux temperature. When PG is t-butyl,
however, the reaction is preferably carried out in trifluoroacetic acid (TFA).
- When PG is a basic group, the hydrolysié. can be carried out under basic
conditions, using methods well known to those of skill in the art, for

15 example, using sodium or potassium hydroxide.

Compounds - of the formula 7 can be prepared from the
corresponding compounds of the formula 6 using hydrogenolysis
conditions that are well known to those of skill in the art. For example, this
reaction can be carried out by treating the compounds of formula 6 with a

20 palladium metal catalyst, such as, for example, palladium hydroxide on
carbon, or palladium on carbon, or with Raney Nickel, in a solvent such
as, for example, methanol, ethanol or tetrahydrofuran, under an
atmosphere of hydrogen (between about 1 and 5 atmospheres of
pressure) to give the desired compound of formula 7. Preferably, the

25 reaction is carried out using palladium on carbon in ethanol under about 1

atmosphere of hydrogen.

Compounds of the formula 6 can be prepared by treating the
corresponding compounds of formula 4 with an appropriate amine such as
(R)-{+)-N-benzyl-a-methylbenzylamine, (S)-(-)-N-benzyl-o-methyibenzyla-

30 mine after treatment. with an appropriate base such as lithium
diisopropylamide,  n-butyl lithium, or lithium or potassium



~Ph R8 OOR3 OO0 Jj x Base, PGRCCH2ZLGx R2Z R NOR2 R1 N O 10 HPh

P&2C HPh 11 Hydrolysis R3 R3 ~.NHCO2R5 DPPA, alcohol '";02H R2 R R2 R
13 CO2PG WO ©@0BRE87 Hydrolysis R3 NH2 R2 R} CO2H * = chi r atCzm0s/e6976 | A CO2

The di astereoal kyl ati on of im des such as those of fornula 10 to afford

chiral succinate anal ogs such as those of fornula 11 has been 10
previ ously descri bed as an approach to rﬁ paring (3-am no acids (see,

03/ 082807 PCT,

6411; Si bi

presence of
Cl) such as,
an or ganonet

5

10

15

20

25

30

stereochemistry about the nitrogen of the final product. Preferably, this
reaction is carried out using either {R)-(+)-N-benzyl- a-methylbenzylamine,
(S)-(-)-N-benzyl- o-methylbenzylamine, after deprotonation with n-butyl-
lithium in tetrahydrofuran, at a temperature of about -78 °C, according to
method described by Bull, Steven D.; Davies, Stephen G.; and Smith,
Andrew D, J Chem. Soc., Perkin Trans. 1, 2001, 22, 2931-2938.
‘Preferably, this reaction is carried out using either (R)-(+)-N-benzyl- o~

" methylbenzylamine, or (8)-(-)-N-benzyi- a-methylbenzylamine, after

deprotonation with n-butyl-lithium in tetrahydrofuran, at a temperature of
about -78 °C, according to method described by Bull, Steven D.; Davies,
Stephen G.; and Smith, Andrew D, J. Chem. Soc., Perkin Trans. 1, 2001,

22, 2931-2938.

Compounds of the formula 4 can be prepared from the
corresponding compounds of formula3 by treating them with an
appropriate phosphonate ester in the presence of a suitable base such as
sodium hydride, lithium diisopropylamide, or triethyl amine and either
lithium chloride or lithium bromide, in a solvent such as ether or THF.
Preferably, the compound of formula 3 is reacted with a phosphonate
ester (ALK = methyl, ethyl, isopropyl, benzy! or the like) in the presence of
lithium bromide and triethylamine in tetrahydrofuran at about room
temperature. Compounds of the formula 3 can be prepared from
commercially available materials using methods well known to those of
skill in the art. It will be appreciated that compounds of the formula 3 may
possess one or more stereogenic centers. Using the above described
methed, compounds with specific stereochemical configurations can be

prepared.

and el ayiBecifa, satRn & oy dhér Shofiptenilly o

Arvanitis et wtrahi/dréfbmn (THdfE), at Beteinpwriruw&oin abdﬁ%()"ﬁ?fb) absutrgss@yds  of
structure 11 can be prepared from conpounds of 5 structure 10 in_the
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l'ithiumdiisopropylamde or lithiumbis(trimethylsilyl)amde or sodium
bis(trinmethylsilyl)am de and the like in a solvent such as, for exanple, 10
t et r ahydr wioussmgzsoet her, and the |ike. The reaction can be ganmBosobegsit usi ng
sodi um bi s(trinethylsilyl)am de in tetrahydrofuran at -78C and treat nent

of the resultant anion internediate with, {-butyl bronpacetate at -78C to
-30C. Conpounds of the fornula 12 can bet )repared by hydrolysing the 15

cor respondi ng_Comeysodad Mkt el mae! P ARANGE iKiudd,lkrtee rvgdr oxi de

and hydrogen peroxide 1h a solvent such as ter or THF, at a tenperature
from about 0 (imitedabdhe folloeving:enperature. Preferably, this reaction is
carried out using hydrogen peroxide and |ithium hydroxide in agueous

etrahyarof i o abowh PRGRARBLA A RARGaASESHE] 20 1 Lhe

artanian MG ,
Bi oorgani c and Medicinal Chem Left., 1994;4(6):823-826). Treatnent of a
conmpound of the fof3R5R)PAMIRKE-ayClshetyHSme exanReic@idin t he presence of
a suitabl e al cohol such as 25 t-butanol, benzyl al cohol or p-nethoxybenzyl

al cohol ¢ in a sui t%ﬁgﬁz‘?‘éﬁﬂwéﬁg'ﬁ%{‘f@"‘%@?ﬁ’ﬂ"ﬁémaﬁ THF, at a

terrpera?urefroma X tenperature of the reation
m xture yields the correspondi ng conpound of fornul a 13_‘¥lnerei n RS is

met hyl, ethyl, t-b@&3pR)- nrgwm-ﬁ-cw'oaem&wm@\}mé ANOIRRGE dependent on the
choi ce of the al cohol WO 03/082807 PCT/ 1B03/00976 -47 used. Preferably,

this reaction is cggsRIL30MMINeSBRYclOptPWBIReHPl-Ytahoicrdidte presence of
p- met hoxybenzyl al cohol " under r uxi ng conditirons. Conpounds of the

ef
ol a 13 can e L L oS e GRaBRA Ll ol @ A by

(38,5R)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;

10 (3S,5R)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(38,58)-3-Amino-6-cyclopropyl-5-methyl-hexanoic acid;
(38,58)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(38,58)-3-Amino-6-cyclopentyl-5-methyl-hexanoic acid;
(38,58)-3-Amino-6-cyclohexyl-s-méthyl-hexanoic acid;

15 (38,58)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid;
(8S,58)-3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
(88,5S)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
(38,5S)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(3S)-3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;

20 (35)-3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;
(38)-3-Amino-6-cyc!opel;tyI-S,5-dimethyl-hex§noic acid;

(35)-3-Amino-6-cyclohexyl-5,5-dimethyl-hexanoic acid;



5 well known to those of skill in the art. (See T. W Geene and P. G M
Wits., "Protective groups in organic synthesis", Wley, 1991 for a detailed
descri pti WO ¢308280e fornmati on and renoval of suitabl e protEBIWIBgEN7TOUPS) .
For exanple, this reaction can be conducted under hydrolytic conditions by
treatnent with an appropriate acid, suchgas hydrochloric acid or sulfuric
10 acid, at a tenperature from about roomtenperature to about the reflux
tenperature of the (&E-Amined7ayelopropyl-&, Sdirhéipybheptanoicafdidix t enper at ur e,
or by treatnment with an appropriate inorganic base, such as sodium

hydr oxi de, pot assi d L de, | il gl O r rably sodi um
hydr oxi de, at a tenpe jzgtjé%h ?or%eg)t[))gb{l%f%gm]¥®%§ér%?ﬂ?§aﬁﬁabout the 15
reflux tenperature, preferably at about roomtenperature. This reaction is
preferably carried (GQ'MW-%Wﬁb@BnM-ﬁcﬁ-dimeihu heptaneiefacitk andnper at ur e.
When PG is t-butyl, however, the reaction is preferably carried out in
trifluoroacetic aci BEAi {nA-20e; bAasi Bydrol ysis can
be carried out unde(gsé)gsﬁm%ﬂgyﬂggﬁ@ %??’E'@bﬁ'é’tghgg‘?ﬂﬁé#' hown to those 20
of skill in the art, for exanple, using sodium or potassi um hydroxi de.
Compounds of the formula 10 can be prepared by treating the corresponding
conpounds of formula 8 with an am ne base such as triethylamne, in the
presence of tMﬁiﬁQﬁﬁacetyl chloride, in an ethereal solvent such as THF,
and then treatingsthe internediates forned by this 25 reaction [in situ].
wth a chiral oxazolidioome of the formula 9. Exanples of other

oxazol i donones t man be used in this nmethod are: (4S)-(-)-4-

i sopropyl - 2- oxazol i dinong; (S)-(-)-4-benzyl-2-oxazolidinone; (4S,5R)-(-)-4-
met hyl - 5- phenyl - 2- oxagpt™gi none; (R)-(+)-4-benzyl -2-oxazolidi none, (S)-

(+) - 4- phenyl - 2- oxazo igj_L<one; (R -(-)-4-phenyl -2-oxazolidinone; (R)-4 30

i sopropyl - 2- oxazol i di nénelpgand (4R, 5S5) - (+) - 4- et hyl - 5- phenyl - 2-

oxazol i dinone)) and |itH umchloride. Preferably, this reaction is carried
out WD-03/082807 PCT. I883/ 00976 R o © '

R o}
w QU Bese,PGOCCHiG L . M
Rs” "Ry :q ) (? R TRy| ;__(?

10 on PGQC.C Ph
1"
Hydrolysis
R3 HS y
« NHCO,R; DPPA, alcohol COzH
Ry R4 * RZ Ry
43 CO2PG 12 CO2PG
Hydrolysis
Ra !
y\tNHz
Ry™ "Ry * = chiral center
1A COH

The diastereocalkylation of imides such as those of formula 10 to
afford chiral succinate analogs such as those of formula 11 has been

10 previously described as an approach to preparing B-amino acids (see,



-48 by treating an acid of the fornula 8 with trinethylacetyl chioride and
triethylamne in tetrahydrofuran at about -20C, followed by treatnent of
t he i nt er NeRI0x8e807or med in such reaction with an oxazol i di morEBoeH0LTHE
formula 9 and lithiumchloride at about roomtenperature according to 5
literature procedures (See Ho GJ. and Mathre D.J., J. Org. Chem, 1995;
60: 2271-2273). Alternatively, conpounds of the forrmula 10 can be prepared

by treating efig, Evansepand. @rgc Ghemnigonfe4, et 1119 Sibl shdPDekhparides JAci d

chl oride derived fr mtre%}mjnt of the corresponding conpound of the 10
formula 8 w tﬁhéﬂhl\gq’c-cﬁ? n d&ans. f., 2000, il Anvanitis efisbhv .o bask iiage, in

t he presencepg]‘,kiﬁiiﬂgﬁgyl f1gg§gﬁ§??§e (DMF). Acids of the formula 8 can be

prepared from comercially a ble materials using nmethods well known to
those of skill in the art. These acids nay possess one or nore chiral
centers. The use ofooipousds| ofystruntens ke candoe iprepared| fodomi compeudsiohesi s of

15 such_aci ds i s .deschi.bed in Examples 1,. 3 of thi li.cation.
Compoundie.t heaEtie, dOUR dfie, AaS RE 3. surbiiderved estelu AR dgfhedrs nor
limted to thghdvel lMDBr &3Py %uérgia%?-zfgr BRAMple, NARItANBidmSdetate,

(3S, 5R) - 3- Am no- 5- et hyl - oct anoi ¢” aci d;
(3S, 5R) - 3- Anihenzyl hrEamoaceisicawih amerggnomesialiv) basensticto as, fartéxdmplecanoi ¢

acid; (3S, 59)-:3- Ami.na- 5- | - hept.anoi c i d: . . .
(3S, 59) - 3- Am‘?’%mggﬁ%@ﬁyfodﬁ#rﬂ% i gﬁak&’%_ P@fg‘%‘i‘!‘%@%ﬂ%@g- _r%t ﬁ?ﬁj'ym)nanoi c
acid; 25 (3Surfirirethylsiighdmitrt Bl - Mechrie :2ebRent (&sh -2, Ao Babnfle,
-di et hyl - hept anoi ¢ aci d; WO 03/ 082807 PCT/ | B03/ 00976 )
10 tetrahydrofuran, ether, and the like. The reaction can be carried out using
sodium bis(trimethylsilyl)amide in tetrahydrofuran at -78°C and treatment

of the resultant anion intermediate with t-butyl bromoacetate at -78°C to
-30°C.

Compounds of the formuia 12 can be prepared by hydrolysing the
15 corresponding compounds of formula11 in the presence of lithium
hydroxide and hydrogen peroxide in a solvent such as water or THF, ata
temperature from about 0 °C to about room temperature. Preferably, this |
reaction is carried out uéing hydrogen peroxide and lithium hydroxide in
aqueous tetrahydrofuran at about 0°C according to the method described
20 in the literature (See Yuen P-W., Kanter G.D., TaylorC.P., and
Vartanian M.G.,  Bioorganic  and  Medicinal  Chem.  Lett,
1994;4(6):823-826).

Treatment of a compound of the formula 12 with
diphenylphosphorylazide in the presence of a suitable alcohol such as

25 t-butanol, benzyl alcohol or p-methoxybenzyl alcohol, in a suitable solvent
such as toluene, benzene, or THF, at a temperature from about 50 °C to

about the reflux temperature of the reation mixture yields the
corresponding compound of formula 13 wherein Rs is methyl, ethyl, t-butyi,

benzyl, or p-methoxybenzyl. Rs is dependent on the choice of the alcohol



-49 (3S)-3-Am no-5, 5-di net hyl - octanoi ¢ aci d;

(3S) - 3- Am no- 5, 5-di net hyl - nonanoi ¢ aci d;

(3S) - 3- AmW{H03838%7i net hyl - decanoi ¢ aci d; PCT/IB03/00976
(3S, 5R) - 3- Am no- 7- cycl opr opyl - 5- et hyl - hept anoic acid; 5

(3S, 5R) - 3- Am no- 7- cycl obut yl - 5- met hyl - he_gzanoi c acid;

(3S, 5R) - 3- Ami no- 7- cycl opent yl - 5- net hyl - hépt anoi ¢ aci d;

(3S, 5R) - 3- Aml NRe: reksraBlyy thid readtiav is REre Qs & toluene solvent in the
(3S,59) - 3- Ami no-7-cycl opr 6pyl - 5- met hyl - heptanoic acid;

(3S, 59) - 3- Ami meQem&@fdbm%leHh@BZMwlCMﬂﬂder sflixing; carglitions.

(3S,5S) - 3- Am no- 7-cycl opent yl - 5- net hyl - hept anoi ¢ aci d; and

(3S, 5S) - 3- Am no- 7- SR ¢ - [ ' htiermat i ,
referring to the rgécﬁtjlﬁon scﬁgﬁi@?mwggﬁ)@@e o?v?h%on%%bﬂgstﬂgfa%[ﬁ}eeﬂf ormul a
11 can be tregbatpountds odforamda dAhiydtyeralgsid of hydrogeralysiss using donditiaracet i ¢

id (TEFA) wh t he t-butyl d ' 15 th di
Compotnds of  MEkaNn 10 Wigsecl S4H i 4BA e LSad cMboCeene enfi G, M.
¢ ) . ) o i
comounde of VPRI ErgRclin BRUHR Fhank Wihesly YUy, 198 (6P ERARAT. 10,
1., 1998, 521déscripiodefoc thetfoomatisn tahidsreapprab af spitableuptdiectinigy granipghi s of
(e car s cHBr Gigmiuiel FociBhr SIEB SorRa R EShab s *"
Conpound 16 Cﬁgtr*éﬁtrﬁéﬁt' Wil a{n [@Br@@ﬁ%@%,%@cﬁ%s@%&élﬂ@ﬂc agfcéﬁ%(rﬁsetfli‘?ﬁ'ict he

conver si on of ‘ctonpounds of formula 11 into conpound formul a
12. Coapoundsacifl, ahe temparature frararaiout poepatampénature s aboutcthgorediuxg

conpounSs O (g MY R 16, SR RS TRt & B B BBty
PCT/ 1 BO3/ 0097& by treatment with an appropriate inorganic base, such as sodium
hydroxide, potassium hydroxide, or lithium hydroxide, preferably sodium
hydroxide, at a temperature from about room temperature to about the
15 reflux temperature, preferably at about room témpefature. This reaction is
preferably carried out using hydrochloric acid at the reflux temperature.
When PG is t-butyl, however, the reaction is preferably carried out in
trifluoroacetic acid (TFA). When PG is a basic group, the hydrolysis can
be carried out under basic conditions, using methods well known to those
20 of skill in the ant, for example, using sodium or potassium hydroxide.

Compounds of the formula 10 can be prepared by treating the
cdrresponding compounds of formula 8 with an amine base such as
triethylamine, in the presence of trimethylacetyichloride, in an ethereal
solvent such as THF, and then treating the intermediates formed by this

25 reaction [in situ] with a chiral oxazolidinone of the formula 9. Examples of
other oxazolidonones that can be used in this method are: (4S)-(-)-4-
isopropyl-2-oxazolidinone; (S)-(-)-4-benzyl-2-oxazolidinone; (4S,5R)-(-)-4-
methyl-5-phenyl-2-oxazolidinone; (R)-(+)-4-benzyl-2-oxazolidinone, (S)-
(+)-4-phenyl-2-oxazolidinone;  (R)-(-)-4-phenyl-2-oxazolidinone;  (R)-4-

30 isopropyl-2-oxazolidinone; and (4R,58)-(+)-4-methyl-5-phenyl-2-
oxazolidinone)) and lithium chloride. Preferably, this reaction is carried out



-50 as sodi um or potassium hydroxide or, if R5 is benzyl or

p- met hoxybenzyl, through hygrogenol ytic conditions, using palladiumon

car bon i NV ¢30828070r THE under a hydrogen at nosphere. ThiesCEmso®cH, which
preserves the stereochenistry about the chiral center in the conpounds of

formula 11, 5 which is also present in the product of formula IIl, is
described in Exanple 4 of this appllcat n. WO 03/082807 PCTRBO3/00976

-51- Met hod (
o1 Wb O 0 o OB 15t Pty Bhorite b e o i
M NHCOR2RS 1fietrhfariitiy i YatrshydRFurdH aRkb6enizrC, folloWertHbiRarddtmbhe of

the intermediate formed in such reaction with an oxazolidinone of the

formula 9 and lithium chloride at about room temperature according to

5 literature procedures (See Ho G-J. and Mathre D.J., J. Org. Chem.,
1995;60:2271-2273).

Altematively, compounds of the formula 10 can be prepared by
treating the corresponding compounds of the formula 9 with the acid
chloride derived from treatment of the corresponding compound of the

10 formula 8 with oxalyl chloride, in a solvent such as dichloromethane, in the
presence of dimethylformamide (DMF). Acids of the formula 8 can be
prepared from corﬁmercially available materials Lxsing methods well known
to those of skill in the art. These acids may possess one or more chiral
centers. The use of citronellyl bromide and citronellol in the synthesis of

15 such acids is described in Examples 1, 2 and 3 of this application.

Compounds that can be prepared by the above Method C inciuds,
but are not limited to the foliowing: . ’

(3S,5R)-3-Amino-5-methyl-heptanoic acid;
(3S,5R})-3-Amino-5-methyi-octanoic acid;
20 (SS,5R)-3-Amino-é—methyl-nonanoic acid;
(3S,5R)-3-Amino-5-methyl-decanoic acid;
(38.58)-3-Amino-5—methyt-heptanoic acid;
(3S,58)-3-Amino-5-methyl-octanoic acid;
(35,55)-3-Amino-5-methyl-nonanoic acid;
25 (35,55)-3-Amino-5-methyl-decanoic acid;

(35)-3-Amine-5,5 -dimethyl-heptanoic acid,;



Il Conpounds that can be nmade by this nethod include, but are not 5
limted to the follow ng: (2R, 4R)-2- Am nonet hyl - 4- net hyl - hexanoi ¢ aci d;
(2R, 4R) - WOM/082802t hyl - 4- net hyl - hept anoi ¢ acid; (2R PCT/IB03/00976

4R) - 2- Am nonet hyl - 4- et hyl - octanoi ¢ acid; (2R

4R) - 2- Am nonet hyl - 4- met hyl - nonanoi ¢ aci dygl10 (2R, '
4R) - 2- Am r onet hyl - 4- met hyl - decanoi ¢ aci d; WO 03/ 082807 PCT/ | B03/ 00976 -52
(22, 45S) - 2- Ami nonet{B$)-34Amirichy 5-dimetimyliotta@tdic acidf 2R,

4S) - 2- Am nonet hyl - 4- net hyl - hept anoi ¢ acid; (2R

195 A nonet ! - 4OMEPRYNTRCR BrA e Rl bnagbEiric
4S) - 2- Am nonet hyl - 4- met hyl - decanoi ¢ acid; (21R

4S) - 2- Ami nonet hyl - §38)-8tArpinogy,b-dimethyiydechnagigrasid; aci d; (2R
4S) - 2- Am nonet hyl - 6- cycl obut yl - 4- net hyl - hexanoi ¢ acid; (213,

4S) - 2- Ami hyl - : 5 - ' | (e . (2R
4S§ - 2- Am Rgx: hgl - 33% o ’%g‘@?@'ﬁ@@fgbﬂ@ﬁﬂéﬂ%ﬁ%&'iaeﬁ h(er alternative

approaches to synthesizing a-substituted a-amno acids that can be
utilized for prepaf3h§RtAainpdmrygiobotyltrmethyieptansic acide| ude t hose
descri bed by Juaristi et al Tetrahedron Asymm, 7, (8), 1996, 2233 and

Seebach et al, Eur 3315RpsgAm%ch'%’?%%Q’"%%eW'PQﬁ‘aﬁbﬁ‘gﬂeiEf s et al, J

Chem Soc. Perkin Trans" 1., 1998, °5 s sho n Met 15 bel ow

Method E R3 0 O TI (] "PrNElI2 R3 OO0 H NO
(35,5(il)-S-Amino-?—cyclogexyl-s-methyl-heptanoic acid;

(35,5S)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
(38,58)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;

10 - (3S,55)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid; and
(SS,SS)-B-Amino-?-cyclohexyl«S-methyE-hept@oic acid.

Alternatively, referring to the reaction scheme (Method D) below,
compounds of the formula 11 can be treated with an appropriate acid (for
example, trifluoroacetic acid (TFA) when the t-butyl ester is used) to yield

15 the corresponding compounds of formula 14, which can then be subjected
to a Curius rearrangement (where Rs is defined as above) to yield the
corresponding compounds of formula 15 (See Arvanitis et al, J. Chem.
Soc. Perkin Trans 1., 1998, 521 for a description of this approach).
Further hydrolysis of the imide group (to yield the corresponding

20 compound of formula 16} and the carbamate group gives the desired B-
amino acids of formula il.

Compound 16 can be derived from compound 15 as described
above for the conversion of compounds of the formula 11 into compounds
of the formula 12. Compounds of the formuia 17 can be prepared from

25 corresponding compounds of the formula 16 through treatment with a
strong acid, such as hydrochloric acid or the like, or a strong base, such



RR-'"~" AcO-N. R2 R Ph C02PG PQGO2CHN ~Ph 10 1s 1) UOOH 2) H2, Pd/C R3
C2H R2 RL NH2 11 Method F below illustrates an alternate nethod of

pr epar i ngwWaesmsesdmds of the fornmula I1. WO 03/082807 PCT/ IHIZ1B0800A66 - 53-
Method F R2 Et2C~-CN R2 CN R3 RFI R3 R~ CO2Et O piperidine/AcOH 2 1 1)
H2, RaNi 2) NaOH MeOH NH2 R Rz R 3 COZ_Eb_II 5

as sodium or potassium hydroxide or, if Rs is benzyl or p-methoxybenzyl,
through hygrogenolytic conditions, using palladium on carbon in ethanol or
THF under a hydrogen atmosphere. This approach, which preserves the
stereochemistry about the chiral center in the compounds of formula 11,
5 which is also present in the product of formula li, is described in Example

4 of this application.



According to the procedure disclosed by Hof fmann-La Roche (FR 1377736
19641106), conpounds of fornula 3 can be prepared from unsaturated
cyanoest ew® @wfostsornul a 2 by reducti on and hydrol ysis. |n trRgmoed/h97s
cyanoesters 2 can be prepared via Knoevenagel condensation of al dehydes 1
W th cyanoacetic esters (e.g. Paine, J. B.; Wodward, R B.; Dol phin, D.,
J. Org. Chem 1976, 41, 2826). Al dehydesSbf the formula 1 can be prepared
fromcomercially available materials by nethods known to those skilled in

the art. 15 Cglhodds of the fornulas 111 and IV can be prepared using
procedures anal ogous to those of . Method F that will be obvious to those of
skill in the art. Wen synthe8|2| ng a conpound of thg formdacbll t he

repl aced by a net h{y” gifeyip. ,MO,03/ 082807 PCT/ 1B03/ 0 use of
chiral imnes to aff@g"n-ai ngacids, as illustrate hocPhG beI ow
has been described previoygly (see, e.g Tang, T. P.; Ellnan4 J.

Chem 1999, 64, 12-13.). 5 WO 03/082807 PCT/1B03/00976 -55-|Met hod G 0 H
;12 R, Methyl e 04 RB CI(Ti (G Pr); Ra a Re THF, ne

starting material sheuld aconpoutfwsllmlar tofo mul a, I\/Ethod F,
but wherein the hyd x t o 'HFEC gsoﬁbonyl, g Al la 1is
3'%6 54

DPPA, RsOH
oY
R3 o O
RS * N)j\o
»* COQH _ R2 R1 . .
H? l:‘1 : RSOZCHN / Ph :
16
Hydrolysis
Rs ! * = chiral center
+ COH
Ry~ "Ry
' NH;

Compounds that can be made by this method include, but are not

5 limited to the following: -
(2R, 4R)-2-Aminomethyl-4-methyl-hexanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-heptanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-octanoic acid;
(2R, 4R)-2-Aminomethyi-4-methyi-nonanoic acid;

10 (2R, 4R)-2-Aminomethyl-4-methyl-decanoic acid;



HC] D oxane Rs R2Z R, NH2 Rp 2H The final step in the above schene is a
hydrol ysis of both the 5 sulfonam de and ester groups. This reaction is
gener al | yWeb9¥(8287out using a strong acid such as hydr ochMSIIBS3/6@976,
hydrobrom c acid or sulfuric acid, 1in a solvent such as water or di oxane

or a mxture of water and di oxane, at _
about 50C, preferably at about room teﬁ%

tenperature from about 20C to

erature. 10 The preparation of

conpounds of thi's (PRya8)-2oRmirtaethyls-AesthylsRa@hbiccalidy described in the
foregoi ng experimental section can be acconplished using conbinations of

the reactions descLjb bpve th il appar.ent, to those skilled in
the art. In each géht ﬁ@?&ﬂ%@%’r%‘ﬁ@@?ﬁ%ﬁ RY'¢ 5% at ed above, pressure
is 15 not critical unless otherw se indicated. Pressures from about 0.5
at mospheres to abd¢gR, 8Sp2Amrioenathyled-englleylesotmoic acidgpt abl e, and  anbi ent

pressure,

e., about 1 atnosphere, is preferred as a matter of

20 the i nt or medh at2a nbarner YR R iEes can be i sol ated
and purified by conventional procedures, such as recrystallization or

chr omatiogr aphi ¢ s Rr48)-aiminonetiyskeehhcecanois/eth76 - 56

10

15

(2R, 48)-2-Aminomethyl-6-cyclopropyl-4-methyl-hexanoic acid;
(2R, 48)-2-Aminomethyl-6-cyciobutyl-4-methyl-hexanoic acid;

(2R, 45)-2-Aminomethyl-6-cyclopentyl-4-methyl-hexanoic acid; and
(2R, 4S)-2-Aminomethy!-6-cyclohekyl-4-methyl-hexanoic acid;

Other aiternative approaches to synthesizing o-substituted B-amino
acids that can be utilized for preparing the compounds of this invention
include those described by Juaristi et al Tetrahedron Asymm., 7, (8), 1996,
2233 and Seebach et al, Eur. J. Org. Chem., 1999, 335, or by Arvanitis et
al, J. Chem. Soc. Perkin Trans 1., 1998, 521, as shown in Method E

below:
Method E
o)
Rs 0 TICly / 'PINEL, Ra o JOL
'><\/LLNJL0 N0
R™ Ry . H BR: R
2 * AcO, N, 2 1 N .
Ph COPG  pGO,CHN ) {ph
10 15
1) LIOOH
2) Hp, Pd/C
A3
» COsH
R3 R4

NH;
|

Method F below illustrates an alternate method of preparing

compounds of the formula II.



The ability of conpounds of the present invention to bind to the
(x28-subunit of a cal cium channel can be' determ ned using the follow ng

bi ndi ng a»amgs/08I8@ r adi ol i gand bi ndi ng assay usi ng (3H) - galzpmesioe7and t he
x28- 5 subunit derived from porcine brain tissue was used (See, Cee,
Nicolas S at at. 'The novel anticonvul sgpt drug, gabapentin (Neurontin),
binds to the a25 subunit of a calciumcHdannel': J. Biol. Chem (1996),
271(10), 5768-76). Conpounds of the invention bind with nanonolar to
mcronolar affinity for the a25 protein. For exanple,

R- 3- am no- 5, 9-MetlmedHy| - decanoic 10 acid binds with 527 nMaffinity to the
a25 protein, (3S, 5S)-3-am no-5- nethyl-octanoic acid binds with 1 uM
affinity, (2R 4R)-2-Am nonet hyl -4- net hyl -heptanoic acid binds with 29 nM

affinity, 2-Am nonethyl -4, 4- dEm?Qchmept anoic acid binds with 83 nM
affinity. The | muyi activity of conpounds of Eh&{(@iﬂ on can be 15
det er ni ned i n Fni fodel s of hyperal gesi a (See® . Yeo,eet at. 2001,
"“Uni |l ateral Intranuggul ar |nj E'quldﬁﬁé”\c@c‘,' Aci dic Saline $#£roduce A Bilateral,

Long- Lasting Hypefal gesia”, Muscle Nerve 24: 37-46; Dixon, W, 1980,
"Efficient analysis of experinental observations". Anp Rev_Pharnmacol
Toxi col 20: 441-462; Randall L.Q and Selitto J.J., "A NethBeNiFor 20
Measurenent OF Anal gesic Activity On Inflanmed Tissue, |2 MeQH

Phar macodyn, 1957; 4:409-419; Hargreaves K., Dubner RY Brown F., Flores
C., and Joris J. "A New And Sensitive Method For Measuring Thernal

Noci ception I n Cutaneous Hyperal gesia". Pain. 32:77-88, -¥B8.), anxiety
(Vogel JR, Beer B, and Clody DE, "A Sinple And RekigblPgq Conflict 25
Procedure For Testing Anti-Anxiety Agents”, Psy L@gi a 21:1-

7,1971), The conpounds of the present invention, and their pharmaceutically
acceptabl e salts, can be adm nistered to mammals via gither the oral,

5

According to the procedure disclosed by Hoffmann-La Roche (FR
1377736 19641106), compounds of formula 3 can be prepared from
unsaturated cyanoesters of formula 2 by reduction and hydrolysis. Intum,
10 cyanoesters 2 can be prepared via Knoevenagel condensation of
aldehydes 1 with cyanoacetic esters (e.g. Paine, J. B.; Woodward, R. B.;
Dolphin, D., J. Org. Chem. 1976, 41, 2826). Aldehydes of the formula 1
can be prepared from commercially availabie materials by methods known
to those skilled in the art.

15 - Compounds of the formulas Il and IV can be prepared using
procedures analogous to those of Method F that will be obvious to those
of skill in the art. When synthesizing a compound of the formula 1ll, the
starting material should be a compound similar to formula 1 in Method F,
but wherein the hydrogen attached to the carbonyl group in formula 1 is

20 replaced by a methyl group.



parenteral (such as subcutaneous, intravenous, intranuscular, intrastenal
30 and infusion techniques), rectal, buccal or intranasal routes. WO

03/ 082807WRGB/H8BD3/ 00976 -57 The novel conpounds of the Gazm0s/eiIMwention
may be adm nistered alone or in conbination wth pharmaceutically
acceptable carriers or diluents by any é’ the routes previously indicated,
and such adm nistration may be carried in single or multiple doses.
More particularly, Th%%é@ﬁ?lchﬁalt Wﬁhéﬁ’%tdﬁbréq.’#aﬁﬁlwﬁcfd@' as! .nuﬁrﬁte@nncan be
adm nistered in a wde variety of different 'dosage forns, i.e., they may
be conbi ned mMMherchmow.phas reeesudescribieg amwsg!b(sea, rGegtTarm ri.ePg in the

formof table caps zen troche hard candi es, suppositories,
jellies, geIsEﬁ QSK ﬁd? ﬁ@ﬁ?@gﬁgﬁhé%hig ﬁ%bensions, injectable
solutions, elixirs, syrups, and 10 the like. Such carriers include solid

di l uents or fiIIers, sterile aqueous nedia and various non-toxic organic
sol vents, etc. Moreover, oral pharnmaceutical conpositions can be suitably
sweet engd and/or flavored. In general, the weight ratio of the novel
conpounds of this invention to the pharmaceutically acceptable carrier
will be in the range fromabout 1:6 to 15 about 2:1,. and preferably from
about 1:4 to about 1:1. For oral admnistration, tablets containing various
exci pients such as mcrocrystalline cellulose, sodiumcitrate, cal cium
carbonate, dicalcium phosphate and glycine may be enpl oyed along with
various disintegrants such as starch (and preferably corn, potato or

tapi oca starch), alginic acid 20 and certain conplex silicates, together

wi th granul ation binders |like polyvinylpyrrolidone, sucrose, gelatin and
acacia. Additionally, lubricating agents such as magnesi um st ear at e,
sodium | auryl sulfate and talc are often very useful for tabletting
purposes. Solid conpositions of a simlar type may al so be enpl oyed as
fillers in gelatin capsules; preferred



25 materials in this connection also include |lactose or mlk sugar .as wel |
as high nol ecul ar wei ght pol yet hyl ene gl ycol s. When agueous suspensi ons
and/ or el WQ 93082808 desired for oral adm nistration, the a®dwvBos/omredi ent
may be conbined with various sweetening or flavoring agents, coloring
matter or dyes, and, if so desired, enyégjfying and/ or suspendi ng agents
as well, 30 together with such diluents as water, ethanol, propylene

gl ycol, glycerin 8r'ous | i ke conbinations thereof. W) 03/082807

PCT/ 1 BO3/ 00976 -5§ﬂ§9¥—é%renteral adm ni stration, solutions of a conpound
of the 'present invention in either sesame or peanut oil or in agueous
propyl ene glycol may be enpl oyed. The aqueous sol utions should be suitably
buffered (preferably pH ggeater than 8) if necessary and the liquid diluent
5 first rendered isotonicl These aqueous solutions are suitable for

i ntravenous i gLty on wa(pg§§54ﬁﬂgemoily sol MBS areruhuabhePLgr intra-
articul ar, intlraymis slubcyt apeols i MEBELTERY p Neg
preparation of%hes%(ﬁﬂk utio déir St ediini@rgondi t HORS deadily
acconpl i shed b§s Bt Bndar drghar mafelit ifeal® t echni ques wel | knowmoto those 10
skilled in the art. For intranasal adm nistration or admnistration by

i nhal ation, the novel conpounds of the invention are convepHently
delivered in the formof a solution or suspension from a plR{g*spray
container that is squeezed or punped by the patient or as &n aerosol spray
presentation froma 15 pressurized container or a nebuligeg, g th the use
of a suitable propellant, e.g., dichlorodifluoronethane NH,

trichl orofl uoronethane, dichlorotetrafl uoroethane, carbop difxi de or other
suitable gas. In the case of a pressurized aerosol, thefddsa Wwnit may be
determ ned by providing a valve to deliver a netered anount. e

pressurized ‘cont ai_ner . )
The final step in the above scheme is a hydrolysis of both the

5 sulfonamide and ester groups. This reaction is generally carried out using

a strong acid such as hydrochloric acid, hydrobromic acid or sulfuric acid,
in a solvent such as water or dioxane or a mixture of water and dioxane, at
a temperature from about 20°C to about 50°C, preferably at about room

temperature.

10 The preparation of compounds of this invention that are not
specifically described in the foregoing experimental section can be
 accomplished using combinations of the reactions described above that

wifl be apparent to those skilled in the ant.

In each of the reactions discussed or illustrated above, pressure is
15 not critical unless otherwise indicated. Pressures from about 0.5
atmospheres to about 5 atmospheres are generally acceptable, and
ambient pressure, i.e., about 1 atmosphere, is preferred as a matter of
convenience,
The compounds of the formula 1 and the Group A compounds, and
20 the intermediates shown in the above reaction schemes can be isolated
and purified by conventional procedures, such as recrystallization or
chromatographic separation.



20 or nebulizer may contain a solution or suspension of the active
conpound. Capsules and cartridges (rmade, for exanple, fromgelatin) for
use in anwo edaasksy or insufflator may be fornul ated cont ai pamgode@aeder m x
of a conpound of the invention and a suitable powder base such as | actose
or starch. Fornmulations of the active ¢ ounds of this invention for-25
treatment of the conditions referred to™“above in the average adult human

~are preferably arrgyngedpsiy bhebrr@%dethsgaregém mVenﬂaﬁfto &hdetarm&ol
contains 20 Vg to 1000 pgof active conpoun The overall daily dose with

an aerosol wi bRdseibunithofna tdateivrarci@nbedcan dpet detemingd Mlﬂgnﬂf\@tfnﬂwvmg may

be several tipes, dail for exanple 2, 3, 4 or 8 tines, giving for exanple,
30 1, 2 or 3 geing ﬁéw\’tl me. The conpounds of the present invention can be
prepared and administered in a wde vari ety of oral and parenteral dosage

forms. Thus, VO 03408280 BETAANIAG LAy woid, B RRHIASRS tiehgasy csent

I nvention can be a nlste by 1 nJection, I ntravenously,
i nt ranugcul ar i;tybunmﬂeamd émeopstcme brstmms:ammm tysed (See a@eegbiicalds)S or
i ntraperitoneal

t,i b
“admi ni stered 693’2/ nﬁ&"ﬁa(f‘?"(%as? 37 v o |ngg, .%PS&%@@W@W@?'QQ? %Wgt?'rf]"y et he

conmpounds of n be a S y. It
will be obvi oé%gtsgjb(iﬁgs%f é%ﬁ@ﬁh??ﬁ&@ﬂb/ artg t" thz{eﬁ?m@b%ﬁdﬁggg ige .
forms may Cor@?aaiesp.sthmcamﬁs\d th@mnaum bired Wmeaaompwmlcrorhofarr mul a
I, TA TA1 [A2 111 orIVoracorreség’?ndln

phar maceut i aﬁfflﬂl't!é&féb? g@ﬁepr Qfﬁ"i EP" gXATRPles Fod@iainon S ehin ‘H&Pg’ﬂ@ic

phar rra utical .co | h gntion,
pharrra uti caafqé g@gd} M\gn@f gWaﬁlﬂtyc@nﬁ'%eHgﬁ éten]i @1§)0§%f§ "ﬁ] . Solid
form prepar athethyl- bﬁﬁmﬂﬁaeﬂvﬁﬁ% withe ol e\ saffimity, [ (2R, M@Wmmmm&(-s
suppositories, and dispersible granules. A solid carrie

methyl-heptanoic acid binds with 29 nM affinity, 2—Ammomethyl-4 4-

dimethyl-heptanoic acid binds with 83 nM affinity.

The In vivo actiVity of compounds of this invention can be

15 - determined in animal models of hyperalgesia (See Sluka, K., et al. 2001,

“Unilateral Intramuscular Injections Of Acidic Saline Produce A Bilateral,

‘Long-Lasting Hyperalgesia”, Muscle Nerve 24: 37-46; Dixon, W., 1980,

“Efficient analysié of experimental observations”. Ann Rev Pharmacol

Toxicol 20:441-462; RandallL.O. and SelittoJ.J., “A Method For

20 Measurement Of Analgesic Activity On Inflamed Tissue,” Arch. Int.

Pharmacodyn, 1957;4:409-419; Hargreaves K., Dubner H;, Brown F.,

Flores C., and Joris J. “A New And Sensitive Method For Measuring

Thermal Nociception In Cutaneous Hyperalgesia®. Pain. 32:77-88, 1988.),

anxiety (Vogel JR, Beer B, and Clody DE, “A Simple And Reliable Conflict

25 Procedure For Testing Anti-Anxiety Agents”, Psychopharmacologia 21:1-
7, 1971),

The compounds of the present invention, and their pharmaceutically
acceptable salts, can be administered to mammals via either the oral,
parenteral (such as subcutaneous, intravenous, intramuscular, intrasternal

30 and infusion techniques), rectal, buccal or intranasal routes.



can be one or nore substances which may al so act as diluents, flavoring 15
agents, binders, preservatives, tablet disintegrating agents, or an
encapsul amiongp/osegodri al . | n powders, the carrier is a finelBCHiBesdedssol id
which is in amxture with the finely divided active conponent. In tablets,
the active conponent is mxed with the carrier having the necessary

bi ndi ng properties in suitable proporti oRé- and conpacted in the shape and

20 size desired. T ' or
fen'to. about seventyP fid eoptenE Brhe pRisthE rsbhilorf R b pufiietod o7
magnesi um car flagd eor lMyoeRbinatisn ewitat phainsceutisallyaaccéptables carnjsrst on,
dextrin, starch, gelatin, tra acant h, rreth |.cel | ul ose

5
car boxynet hy! cBiueaisoBe any q éb\? FRYtes Rieviaus Vé@ﬂ!?ﬁie%u@fﬂda Pucﬁﬁé%ﬁﬁtrﬁi% The
term " prepar atr’n%{j bgsc?qrh(%ﬁ S0eR! 15@9 #qggmgl %e%orl\ﬁylleaéé@&lﬁﬁg e MRkl ve

conmpound with'e ng na carrier pro capsule in
whi ch the act itherapeotio agentswf this invenitioh@ah e heminisiersiddn s wnds mnetpohded
by a carrier, which is thus jn association with it cachets and

30 | ozenges ardiffgraBt LERIRICTHBMSs L& oniieYs M@ ke ggmbchf X'&at’ﬂ%‘?‘és and
0 03/ 082807 BhErhBOSKRARY Bcceftble fBRASTIER N RRe toRH Atabels, ¢apgaRae forms

sui table for (9 tration or preparing suppositori es,
nel ting wax, domsingas, arcuhesyrikardofcahdiesy suppbsjoes: jeliss, ogelsocpastbat t er,

is first rrelted and the active 5 conponen S d| erse .honpgeneous
therein, as bPrements RAUCPHE %P?Bﬁ'oﬁgmg ﬁ?i' U?ee DTS, RYFURSy | nt o
Conven'ﬁ;nt Si gedie! Qﬁch c&ﬂrﬂeﬁ%@:dd@ sohaldilueR@ drhmél%bkétérﬂé §Qué<shsf nne]gla qui d

form preparations | ncl ude sol utions, suspen5| ons, and enul sions
exanpl e, wat eandvatiaus noprtoxiglasgrnigisplventss etait Merraverceral pharmaceutical

compositions can be suitably sweetened andfor flavored. In general, the

weight ratio of the novel compounds of this invention to the

pharmaceutically acceptable carrier will be in the range from about 1:6 to
15 about 2:1, and preferably from about 1:4 to about 1:1.

. For oral administration, tablets containing various excipients such
as microcrystaliine cellulose, sodium citrate, calcium carbonate, dicalcium
phosphate and glycine may be employed along with vatious disintegrants |
such as starch (and preferably corn, potato or tapioca starch), alginic acid

20 and certain complex silicates, together with granulation binders like
polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating
agents such as magnesium stearate, sodium lauryl sulfate and talc are
often very useful for tabletting purposes. Solid compositions of a similar -
type may also be employed as fillers in gelatin capsules; preferred

25 materials in this connection also include lactose or milk sugar as well as
high molecular weight polyethylene glycols. When aqueous suspensions
and/or elixirs are desired for oral administration, the active ingredient may
be combined with various sweetening or flavoring agents, coloring matter
or dyes, and, if so desired, emulsifying and/or suspending agents as well,

30 together with such diluents as water, ethanol, propylene glycol, glycerin
and various like combinations thereof.



10 parenteral injection liquid preparations can be fornulated in solution
I n aqueous pol yethyl ene glycol solution. Aqueous solutions suitable for
oral usewwnss/dsggopr epar ed by di ssol ving the active conponamtt/iBosm@ter and
addi ng suitable colorants, flavors, stabilizing and thickening agents as
desired. Aqueous suspensi ons SU|tabIe for _oral use can be nmade by 15

di spersing the finely divided active conﬁ hent in water with VISCOUS

mat eri al, such as Y. n

sodi um car boxynet h)r}_ao F’?{ﬁngé@? gﬁ'ﬂﬁﬁtﬁat@wﬁﬁqm%ﬁg\/\éf sﬁﬁhﬁﬁg& agent s. Also
included are sqbséhtf inventvrepeeithercsessaimbr peanitnoibodédatinebas propylemé ed,
shortly before use, to liquid form preparations

or
adni ni st rat i orgly@lomayi i {MPIYRE. | ﬁé]%é@%@)‘l’%tﬁoj}ﬂ@nssgéﬁﬁﬁ’s bgnsuitahly

emul si ons.

conponent , col%iﬁffg%@?&r avg&qu?f ?@éer?g hm%%%?é art %?lﬁgﬂctg{lrl\j nat ur al

sweet eney s, difpsterreadesed t|botdmerT$1eseolaqubu5| sgltmgaat sarearmmtable Ifoke. The

pharmaceutical preparation s preferably in unit dosa e fq Ln such
N

form the prepdPAVEROUSSINIEGHAN RUWBESGSt d NenPHY selutiong ?51‘41{61%9 f‘?{p‘ﬁ't Bpriate
et o il intie-HRSRaRPNAnd Hibduirledi>a9Beld BaAbsele aTiRaCkaged

pr eparation, ¢kage contalning discrete quantities of = preparation,
such as packeipeebarabblet of ailapbeﬂeessolthSpMMer ssterilevicanditions amp’eaﬂé)s

031 082807 PCTAPEOBPURIEFBEY Sirnesd ehgiRosulce! Pl s O BRI A% 1 ot o

nunber jof anycRfledfiffR 4. Packaged form The quantity of active conponent
in a un|t dose preparation may be varied or adjusted from0.01 ng to 1 g

according to the p%f l%ﬁ%al%d&ﬁmlét% OBr |H%ﬁ'aﬁt9ﬁetﬁsﬁylnﬁ£lah6ﬁ gtd i ve
conponent. I n nedical use t rug may mnistered tthree tinmes daily
as, for exanpheyelcapspdwsisasf the invention are convenlently delivered in the form of
a solution or suspension from a pump spray container that is squeezed or
pumped by the patient or as an aerosol spray presentation from a
15 pressurized container or a nebulizer, with the use of a suitable propellant,
e.g. dichlorodifluoromethane, ‘ trichlorofluoromethane,

dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the

case of a pressurized aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. The pressurized container
20 or nebulizer may contain a solution or suspension of the active compound.
Capsules and banridges (made, for example, from gelatin) for use in an
inhaler or insufflator may be formulated containing a powder mix of a
compound of the invention and a suitable powder base such as lactose or
starch. Formulations of the active compounds of this invention for
25 treatment of the conditions referred to above in the average adult human
are preferably arranged so that each metered dose or “puff’ of aerosol
contains 20 pg to 1000 ug of active compound. The overall daily dose with
an aerosol will be within the range 100 pg to 10 mg. Administration may
be several times daily, for example 2, 3, 4 or 8 times, giving for example,
30 1, 2 or 3 doses each time.

The compounds of the present invention can be prepared and
administered in a wide variety of oral and parenteral dosage forms. Thus,



100 or 300 ngy. The conposition can, if desired, also contain other

conpati bl e therapeutic agents. In therapeutic use, the conpounds utilized
in the phwonsmerstrcal 10 nethod of this invention are admBgr/Bi®0®@dAc at t he
initial dosage of about 0.1 ng to about 1g daily. The dosages, however,
may be varied depending upon the requi rgrrents of the patient, the severity
of the <condition being treated, and th'g’ conpound bei ng enpl oyed.

Det er ni nat i onhafcdriSoudaP6r thdqsrasént IReidtpan BEl imiRisterdd W injectioht hi n t he
15 skill of ?lhe Car.t. Gener al | f@treat ment is initiated wt hwgmjall | er dosages

whi ch are | ethat ishantravenaysly, nintrataiseularly: Idrasuignaougly, Hubcutenesuslyt he

it cumst anceaniraangsrrAl. SEAMATAGREYC A the (chFurfllngty (P s, BfReetih “he
di vi ded and adpémic eakthé mdpahistered ByrihRalatibs, tRYexdrhpisshiradasaliy. The

follow ng Exanples illustrate the preparation of the conpounds of the
pr esent5 i nverAdditionatiyetheaeempeunds ghthe prasent inventien can beragministerad i ng

Pt or enced ¢ oraraegt Uil REbREHE 15 AR Kl ndRk of AEL 1R Idiobgg =€ = ©
03/ 082807 PCfHol:BgalfGﬁﬁg fay coinfrigaTak ehe atwepbmpbnent, either a compound
(3S, 5R) - 3- Am no- 5- net hyl - oct anai ¢ aci d_ hydr.ochl ori

| d
(R) -2, 6-Di netC}’WpffﬁBﬁJQ%énéA"leA('%) 1B 1G.o ef'AyH"-berﬁo@f ASRPTEESRENSING o )
in THE (800 : ' lL.owed by cuCl2 (6.8 g). 5
lA?ter 3(() m ntﬁ%&ﬁ%%%mggggﬁg%wc I%éﬁi%&{%ihﬁéu@ea 3yM sol uti(on i%) THF,

Al drich) was added and the solutidli warmed to roomtenperature. After 10
hour s Ithe sol uti offorpseRasHgeRharmapeLtinal corappaichsbiondierampedids pbon of

e, U 68 e A A bRl Bl RS i e 2 o
solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carrier
can be one or more substances which may also act as diluents, fiavoring

15 ‘agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material. In powders, the carrier is a finely divided solid
which is in a mixture with the finely divided active component. In tablets,
the active component is mixed with the carrier having the necessary
binding properties in suitable proportions and compacted in the shape and

20 size desired.

The powders and tablets preferably contain from five or ten to
about seventy percent of the active compound. Suitable carriers are -
magnesium carbonate, magnesium stearate, tale, sugar, lactose, pectin,
dextrin, starch, gelatin, tragacanth, methylcellulose, sodium

25 carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The
term “preparation” Is intended to include the formulation of the active
compound with encapsulating material as a carrier providing a capsule in
which the active component with or without other carriers, is surrounded
by a carrier, which is thus in association with it. Similarly, cachets and

30 lozenges are included. Tablets, powders, capsules, pills, cachets, and



10 conbi ned organi c phases were dried (MJSO4) and concentrated to give

(R) -2, 6-di nethyl -non-2-ene. 32.6 g; 93% Used without further purification.
"H NVR (40®@ 03v8280CDCI 3) 8 5.1 (m 1H), 1.95 (m 2H), 1.62 KcI/IBBMB197d. 6 (s,
3H), 1.3 (m 4H, 1.2 (m 2H), 0.8 (s, 6H);13C NWR (100 MHz; CDCI 3)

- 5131.13, 125.28, 39.50, 37.35, 32.35, 2 2, 25.77, 20.31, 19.74, 17.81,

15 14.60. (R)-4-Methyl-heptanoi c acid. (R) -2, 6-di net hyl -non-2-ene (20 g,

0.13 nmol) in 3 d | I d). 39
Oty T Lok BEEhSEE, b3 LB e addsdin solad et @ulaeidon ord

further anmunadminigrat®n.26 g, 0.26 nol) in H2SO4 (22 nl)/H20 20 (100 nl)
was added. After 12 hours the solution was diluted with brine and the

S0 ution_ extract edey} b iip! sypheRitoRED 4 Rk ﬁﬁ&ﬁﬁu WeRDBBEA 40 fixtlirbed

{MgS™4) and concen chromat’ogr ap (gr adi ent of 6: to
hexane/ Et OAC) oigfatty @B)d 4lyvetitlgs -drepoeoeibutiati is tisst anelied . anm the gictives50s VB,

mz (relative intensity 100 400 ) 5
2.35 (nd 2H),campopent 13 'SPQISQ‘M H?mfgﬁﬁ'gb'isj% ‘%ﬁ{e'éH)as Yy 'St FFI§‘91 &,3 0. 85
(s, 6. (4R figke %n&@mm@ 3 e AREYoriveRieeeizomdtds, i
n-2- one. -4- et heptanoic acid (19 g, 0.132 nol) and

triethylamn neallo@wbﬁi@)@ol(}antbmermytq splitifE. (500 nL) at OC was added WO

03/ 082807 PCT/1B03/00976 -63 trimethylacetyichloride (20 g, 0.17 nol).

After 1 hour LiCl (G ﬁ':"é- gﬁ ?)7 _Ogﬁon gcﬁﬂge‘lo Lﬂﬂohg"‘%éﬁénsmns, and

(4R 59) - (+)-4-nethy Xazo rnone) 3 ). The
m xture was V@hmebbrisg) fopelxamlmewatalrm maﬁbraptwylermglwof sotutiensi Forat e was

pr essut®.” Fl EACEITAnBESIPHpIRY PebaRURns G BRCPrpMALSd h SAIRHE

(4R, 5S) - 4- metlylenis (JoR)etyIBRE Yhcol 8BRABAY | Aquous 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

15 - dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose,
sodium carboxymethyicellulose, and other well-known suspending agents.

Also included are solid form preparations that are intended to be

converted, shortly before use, to liquid form preparations for oral

20 administration. Such liquid forms include solutions, suspensions, and

emulsions. These preparations may contain, in addition to the active

component, colorants, flavors, stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilizing agents, and the like.

The pharmaceutical preparation is preferably in unit dosage form.

25 In such form the preparation is subdivided into unit doses containing
appropriate quantities of the active component. The unit dosage form can

be a packagéd preparation, the package containing discrete quantities of
preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsules, tablet, cachet, or



phenyl - oxazolidin-2-one as an oil. 31.5 g; 79% lab = +5.5 (¢ 1 in CHCl 3).
M5, mz (relative intensity): 304 [ MtH, 100%; 'H NVR (400 MHz; CDCI3) 6
7.4-7.2 (WO KB2803.6 (d, J = 7.32 Hz, 1 H, 4.75 (m 1 H , pC/MHs/fomel H),
10 2.86 (m 1 H, 1.62 (m 1 H, 1.43 (m 1 H, 1.25 (m 4H), 1.12 (m 1
H, 0.85 (m 9H); 13C NWR (100 MHz; CDCE%) 8 173.70, 153.23, 133.81,
133.59, 128.92, 128.88; 128.92, 128.88,9125.83, 79.12, 54.93, 39. 24,

3366, 32. 324084 A7 e d 4Bit S B 1D 18 Turdter’Sh aid- Gthese in
(3S, 5R) - 5- Met pﬁ/ - fé( ttﬁé,?'Sé?!%- met hyf - 2-%?69%?ap§enyl - oxazof‘?d{lﬁne- 3- 15

car bonyl ) - oct packaged afnt.ert -butyl ester. To (4R 5S)-4-nethyl-3-((R)-4-

nmet hyl - hept anoyl ) - 5- phenyl - oxazol i di n-2-one (12.1 g, 0.04 nol) in THE (200

n) at -50C d ' ' iyl oyl '
SOl uti on tn Tre) o ATEACA iy brag e BhBsnone e R e dRpltaip May b |
added. The solgtib@noneadjasiedr édnf a0.04 mgutcs By as@tdimgdts hibe partiedar0 to

roomtenperature, After 16 hours a saturated g&#eous spl ution  of ﬁ]mmni um
‘chloridé was agplieatigigand dhe petangyceistheepetive: geMpanprNt. Eh ical ysesthe q s

extracted wt ; fé}gﬁi Nk ' nd
concentr at ed. BE&@E& ycﬁ?%réar{?@bsr ap ytﬂf% ﬁﬁ‘g!l%eﬁgi’\,e%? %@%ﬂ‘%gx’?g M%Oﬁ
(3S, 5R) - 5- et hpb-63- B0BRG.S)Thé- temppisitidnoxans iPMesired, also contain other
phenyl - oxazol i di ne-_3- ctgr bon I%-octi':\noi c acid tert-butyl ester as a white
solid 12 g; 799HpPaibls herapgty @8eMs.n cHC13). 13C NWR (100 MHz; CDC 3)
6176.47, 171.24, 152.72, 133.63, 128.87, 125.86, 80.85, 78.88, 55. 34,

39.98, 38.77, 38. 1 tistap8uticUsé0the?8oripoudds3Rilizea.ia he iphdthackatic.
(S)-2-((R)-2-Methyl -pentyl)-succinic acid 4-tert-bu1?/l ester. TO#S% 5R) 30
5- et hy0- 3- ( (i) of thist Ryeotion, e gdpMaisiereg,al e Etat 9osage Rl gPgutno

03/ 002007, ECTURY B2 B 7, 99101 bt nONEN, Syt e 0,02
of Li OH (51. 2deperading upon the requirements of the patient, the severity of the
condition being treated, and the compound being empioyed.
Determination of the proper dosage for a particular situation is within the
15 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.

20 The following Examples illustrate the preparation of the compounds
of the present invention. They are not meant to be limiting in scope.
Melting points are uncorrected. NMR data are reported in parts per million
and are referenced to the deuterium lock signal from the sample solvent.



0.8 Msolution) and H202 (14.6 nL of a 30% solution). After 4 hours a
further 12.8 nL LiOH (0.8 Msolution) and 3.65 nL of H202 (30% 5 sol ution)
was addedworMxmeso30 m nutes sodiumbisulfite (7 g), sodi urrcrsoso®e (13 g),
and water (60 nL) was added foll owed by hexane (100 m -) and ether (100
m.). The two |ayers were separated and t aqueous | ayer extracted with

et her. The conbi ned organi c phases were ™ toncentrated to an oil that was

di ssolved in heptane (300 nm.). The resultant solid was 10 filtered off and
the filtrate dried.(MySO4) and concenEX3MPIS o afford (S)- 2-

((R-2-nmethyl -pentyl)-succinic acid 4-tert-butyl ester (6 g, 93% which was
used i nmedi at L ROUisS) SII-BAmB-ELmetiyiuttahdic ddid Hydtbehlotide
intensity): %%H U(tlof)%’._ (3S, y v

5R) - 3- Benzyoxycar bonyl am no- 5- net hyl -.oct angi c id, tert_-butyl 5 gster. A
sol uti on of ('@)'Z#Pmemw&%typ)(sg'ﬁﬂﬁqrﬁﬁ@ bo{emﬁ&hk{ggt é&?ﬁ}?"o est er
(6.0 g, 23.22, d ty] ' : leutB (si®byene
(200 i) was It e@%\ﬂﬁwéf?){g%@p%%dséﬁﬁ%%ﬁ@ﬁﬁ@%’g‘?%@,w%. 22%_) and

stirredeat ro I @BjURTONtIHr € Was
t hen hegt ed agwpéﬁﬁﬁﬁﬁ.’? E)#r @Wﬁm@ggﬁgs@w %P%@PF?ES%@?—Z?F %g%mg?’cohlol IWas -
aﬂded (7.2 WLTI-I@Q.AXdMI'QIWasTalnaddegeambtha :solnti@auaasmgﬁoto chmﬁﬁﬁﬁeﬁathre-Aftﬁr
the reacti'on m xture was allowed to coo ' i|ute it t et her
(200 ‘m -) andAftae 18d1arsdke &P 'HPcWﬁﬁfé’io“%Lio &éh@ﬂi a&?ﬂ&?\é\n@?\?&?&?%#t h
sat ur at ed NaH . ri | ARG MA ani c
conponent ms%ﬁv‘ﬁ?gég‘“%@gﬁﬁ’ﬁgﬁﬂ[dég‘%aé%%%‘?ﬂe@ghﬁf utin h\{/m%ﬁqa: 1,9
hexanes: et hylefsajepacated pndvilie &¢qiolER)pHase extracted wit ether, The

75, 65 10N vaombimed crganGephesse Mare (eh (WUSOBread foleniEss afle® , -
S50 L ige dhadi R int gl ot Odsd Bl prhelfeaih,

C11-1), 30 angy fpdd-(dedMME CBIDILPPB1 (m, 1H), 1.95 (m, 2H), 1.62 (s, 3H), 1.6

(s, 3H), 1.3 (m, 4H), 1.2 (m, 2H), 0.8 (s, 6H);13C NMR (100 MHz; CDClg)
§131.13, 125.28, 39.50, 37.35, 32.35, 25.92, 25.77, 20.31, 19.74, 17.81,
15 14.60.

(R)-4-Methyl-heptanoic acid. To (ﬂ)-2,6-dimethyl-non-z-epe (20 g,
0.13mol) in acetone {433 mL) was added a solution of CrO3 (39 g,
0.39 mol) in HoSO4 (33 ML)/H20 (146 mL) over 50 minutes. After 6 hours
a further amount of CrO3 (26¢g, 0.26 mol) in HpSO4 (22 mL)/H20

20 (100 mL) was added. After 12 hours the solution was diluted with brine
and the solution extracted with ether. The combined organic phases were
dried (MgSO4) and concentrated. Flash chromatography (gradient of 6:1
to 2:1 hexane/EtOAc) gave (R)-4-methyl-heptanoic acid as an oil. 12.1 g;
65%. MS, m/z (relative intensity): 143 [M-H, 100%]; 'H NMR (400 MHz;

25 CDCls) §2.35 (m, 2H), 1.6 (m, 1H), 1.4 (m, 1H), 1.3 (m, 4H), 1.1 (m, 1H),
0.85 (s, 6H).

(4R,SS)-4-Methyl-3-((R)—4—methyl-heptanoyl)-s—phenyl-oxazolidin-?.-
one. To (R)-4-methyl-heptanocic acid (19 g, 0.132 mol} and triethylamine.
(49.9g, 0.494mol) in THF (500mL) at 0°C was added



WO 03/ 082807
tert-butyl e

PCT/ 1 B03/ 00976 -65 (3S, 5R)-3-Am no-5-nethyl -octanoic acid,

ster. A solution of (3S,

5R) - 3- benwyoosyszrobbony| am no- 5- met hyl - oct anoi ¢ aci d, tert - mgiyiBomeres

(2.149g, 5.88
50 psi for 2
5 to an oil
butyl ester
CDCI3) 8 0.8

5.13 and 1
5R) - 3--Ami no-
5R) - am no- 5-
6N HCl (100
over Cekite.
resulting cr
15 net hyl - oc
second crop
C9H 9NO2HCI :
9.72, N 6.5
7.32 Hz),

mmol) in THE (50 mM-) was treated with Pd/C (0.2 g) and

H2 at

hours. The reaction m xture was then filtered and concentr at ed

I n vacuo to give (3S, 5R)- 3631 no- 5- net hyl - oct anoi ¢ aci d,

ter-

R0k Bigice B, a%%' 1 Bty | S AP, M

_9H) 1.60 (m whsHiddel fdliohad, b}l (Jrn 58):(+74&ﬂ;emyﬁ5xﬁmeﬂﬁl ﬂb)caza;daﬁint) 3 1H J

586Hz)331_£; ,and34eébrs 2H) ppm 10 g
5(309,1§417580nbhe naétuae MRS Wl lcuéoorm%fmﬁra}uwran 8 er

6 POUES WL e s, BomoUe t oy C TG el . SRR

déicenitiatedit andars oocedt paésslire.n Fashio chrom&togtaphyd (e

in
red

R bR BTl e btk

‘b bt ey sh M 1% 02975 el Fou§é°q%“‘%“°@
o S < 1fyie Mensh S0k, P‘% R o, Mg CogLp

H:
H,

20.

2H), 1.35- 1 Z&mnz 22(r),, 54),58.6 dp ¥ £ M.321Hz, ‘EH)501 15 dm, HH), 296(maml-and

17.33 Hz), 2
ExaanB)Z (
(S)-3,7-dinme
nol ) andtr|

After -2 hour

15

20

25

206§ 1l D2t ADr o S5 i, AR LB, T

ppm
274

Ay TEF; 76 GO (50 Bz B8y 8 17870 233 1381l %558 °0C v

added net haneg, 91110|128 gshl 128, gg (128 88, 1953239 70112, i54.93,28924( 28M661) .

s at OC the sol uti
.32, 31 47 27 18, 26 52 2025 19.57, 14.75, 14.52.

(38,5R)—5-Methyl-3-((4R,55)-4-methyl-2-oxo-5-phe_nyl-oxazolidine—3—

carbonyl)-octanoic acid tert-butyl ester. To (4R,5S)-4-methyl-3-((R)-4-
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one (12.1g, 0.04 mol) in THF
(200 ml) at -50°C was added sodium bis(trimethylsilyl)amide (48 mL of a
1 M solution in THF) After 30 mln t-butylbromoaceate (15.6 g, 0. 08 mol)
was added. The solution was stlrred 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 exiracted with ether and the combined organic

phases dried (MgSO4) and concentrated. Flash chromatography (9:1
hexane/EtOAc) gave (3S,5R)-5-methyl-3-((4R,5S)-4-methyi-2-oxo-5-
phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester as a white

' solid 12 g; 72%. [o]p = +30.2 (¢ 1 in CHCIg). 13C NMR (100 MHz; CDCl3)

30

5176.47, 171.24, 152,72, 133.63, 128.87, 125.86, 80.85, 78.88, 55.34,
39.98, 38.77, 38.15, 37.58, 30.60, 28.23, 20.38, 20.13, 14.50, 14.28.

(S)-2-((R)-2-Methyl-pentyl)-succinic acid 4-tert-butyl ester. To (3S,5R)-
5-methyl-3-((4R,58)-4-methyl-2-ox0-5-phenyl-oxazolidine-3-carbonyl)-



washed with 1 N HCO then brine. The organic phase was dried (MgS®™) and
concentrated to afford the titled conpound an oil (60.5 g, 94% which was
used wi t hwatosfoszsoher purification. M5, mfz (relative intemitmpson3d® 30
[100%, 143 [100%. 1H NWR (400 MHz; CDCI3) 85.05 (1H, m, 4.2 (2H WO
03/ 082807 PCT/1B03/00976 -66 m, 2.95 (_6#—1, s), 1.98 (2H, m, 1.75 (1 H,
m, 1.6 (3H,s), 1.5 (4H m, 1.35 (2H, , 1.2 (1 H m, 0.91 (3H, d, J=
6.5 Hz). (R)‘%c&r@i@%bhﬂeﬂ@iﬁitrl?eﬂéleﬁUl'@gmtdzﬁmsl)lirh i@ (28imL) and THF
(S)-3,7-dinmethyl- 5 oct-6-enyl ester (60 g, 0.256 nol) in THE (1 L) at OC
was added | it pp4ymlyl an0tCiwayy dddee & Brénixed Geohtirof LiOWf (Sdi2 mLholias, a

further 3.8 g of Ilithiumalum 6um hydri de_was_added _ang }gi]e ‘i?‘l ution
war med to roo@8 Meephttign)eed HpPer (146 Ml of & 307 seitieN)s After HNOHM A um

| um hydri d dded.. further 21 .h h i
Carerul Ty auchuther 18- 4n HOR (B . 'SBlub ad e se3h: b 835 (&t o t ner
ith brine. The resultant,,t t hew i.c. ph

wns ar1 S0 ( voSeufioR kS Hetin BB 3 RpttEsre R fiteR2 o) oA DRec”,
whi ch was Usegzs w’ité}wtwattetr {TeiLP Wds hddbd dollowdy byl rexane! @OOWAL) ahdnsi ty):

139 [ M+H, 100 5 (R)-4-Methyl - hexanoic acid. A procedure simlar to the
synthesi s of eWer (Aoﬁ?dtlhblTh%éwaHéY%"SaWEtﬁ wepatated iandgthy ROHBOYH VRS d as

o0 O L% o ab e, Pl £Ehng Boartt hapd Fore BfCeuiBg 11
CDCl 3) 6 2. 354 il #dt,wad digsolvad iHheptana? (300 mih) Thé .réSuliant dotid, was86 (m
?ED 941:1)’6: 1 NZ/AR, _ f(xl(leggad 5%) a\rg,/ld_|Z MQ %%%éqgé?&g%@)%nc{) q?@p?é%ir% ed t%lét?c?r’d (%?-’ﬁg’ .
(4R 59~ b mot WS 3meing oRn i Foini sBEATS PhsT b o BT whlch 985, L
utilized gi-vigGd PRriddidies wEhdiRTaRHEA pafificktion. IM$3hvZ (@iatRe%hteridy):n z
(relative intensity): 290" [ M+H,
257 [M+H, 100%].
(3S, 5R)-3-Benzyoxycarbonylamino-5-methyl-octanoic acid, tert-butyl
15 ester. A solution of (8)-2-((R)-2-methyi-pentyl)-succinic acid 4-tert-butyt
ester (6.0 g, 23.22 mmol) and triethylamine (3.64 mL, 26.19 mmol} in |
. toluene (200 mi) was treated with diphenylphosphoryl azide (5.0 mi, |
23.22 mL) and stirred at room temperature for 0.5 hours. After the
reaction mixture was then heated at reflux for 3h and cooled briefly, benzyl
20 alcohol was added (7.2 mL, 69.7 mmol) and the solution heated for
another 3 h. After the reaction mixture was. allowed to cool, it was diluted
with ethyl ether (200 mL) and the combined organic layer was washed
successively with saturated NaHCO; and brine and dried (Na,SO,). The
concentrated organic component was purified by chromatography (MPLC)
25 eluting with 8:1 hexanes: ethyl acetate to provide (35, 5R)-3-
benzyoxycarbonylamino-5-methyl-octanoic acid, tert-butyl ester (64 g,
75.8%). MS: M+1: 364.2, 308.2. 'HNMR (400 MHz, CDCI3) & 0.83 (t, 3H,
J = 6.59 Hz), 0.87 (d, 3H, J = 6.59 Hz), 1.08-1.34 (m, 6H), 1.39 (s, 9H),
1.41-1.52 (m, 2H), 2.39 (m, 2H), 4.02 (m, 1H), 5.05 (s, 2H), 5.09 (m, 1H),
30 and 7.24-7.32 (m, 5H) ppm. '



1009 ; 1 H NVR (400 MHz; CDCI3) 8 7.4-7.25 (m 5H), 5.6 (d, J= 7.32 Hz, 1
H, 475 (m 1H, 2297 (m 1 H, 2.85(m 1 H), 1.68(m 1H,"'1.43 (m
2H), 1. 1Wwqesos2ddy, 0.87 (m 9H); 13C NMR (100 MHz; CDCl 3)p&diBds/édor 153. 24,
133.56, 128.94, 128.90, 125.83, 79. 14, 54 95, 34.22, 33.72, 31.07, 29.45,
30 27.20, 26.52, 19.19, 19.15, 14.77, 3, 11.54. WD 03/ 082807

PCT/ 1B03/ 00976 -67 (3S, 5R)-5-Met hyl - Ef[ ((4

R 59) - 4- net hyl(3§; QR%SEAﬁﬂﬂﬂsﬂ-mwcddtdharo?acmL Yerrbiutginastéed. - AW{&W@‘ acid
tert- butyI ester. procedure simlar to_ the ﬁ@%paratlon

(3S, 5R) - 5- et K$S, 5 -@qlpprggpxyp myfamincfwnethyhestanoic acid, tert-butyl ester

3 The 1 f'l o (B RELTRITRCTIR 960 oL el ey o BRICRER BPahB8Eat, 7767
1716, 1696, 13¥psiidriBholii? Thekbaionlidddureddds thenliilteved amtizohcehinatede

t ty): 178 [ 1009 169 [ 1009 D=+.21.6 CHCI 3) '
'(g) egs'( R§ 2- mtaﬁw uﬁwgwo é&@é\fﬂﬂ@éc‘}m-&aﬁé@@-5un§§w%e§&geplc %@E& 85 10

Met hyl 1- : 3- t I
neptanoi ¢ aci FoDAREIR I RLaale g MIST g 728G, At IR Apesy
THE (176 nl) MMHACCHTE,) a&icmeas-aaaew@mﬁpw wahdnd OBH),I uﬂaeﬁzom ofHp 0.8 M
sol ution) and H202 (10 0% sol ution solution_ warned to

room t enper at 4 (ﬂ«fQ'é} 126Q1(ﬂ]r §Hb(ﬁ13br@%ﬂ iy ‘F’rt7e83 ﬁ"'&)w 88z} 88(ddi fite

he aqueous | 196r < PRLIESEHRAIE REN, 10E Al el A m o ere.

concentrated to an oil that was dissolved in hept ane (200 nm.). The

resul t 40t sol (35,w8B)-BrAméne§-methymttancic acid disraehlsgidevy Foslumarnd

concentrat ed ord.th ed.co Qi l s 20

Gsed it hout (o CHOP RS iy ERAB A ARty ¥sten bl Mgt

[100%; 1 H ;HWG—&Q%W%L)@Q&&M@&W&&K@IM1B|)hou235c£bdéﬂ ahdﬂlterad36 (m

1 H, 1.65 (m I-? f( , 4H), 0.84 (

over Celite. The lltrate was concen rated fn vacuo to 2 mL and the
resulting crystals were collected and dried to provide (3S, 5R)-3-amino-5—

15 methyl-octanoic acid hydrochloride, mp 142.5-142.7°C (1.2g, 50.56%). A
second crop (0.91g) was obtained from the filtrate. Anal. Calc'd for
CsH1gNO2-HCI: C: 51.55, H: 9.61, N: 6.68, Cl: 16.91. Found: C: 51.69, H:
9.72, N: 6.56, Cl: 16.63. MS: M+1: 174.1. 'HNMR (CD;OD) & 0.89 (t, 3H,

J = 7.32 Hz), 0.92 (d, 3H, J = 6.35 Hz), 1.12-1.18 (m, 1H), 1.25-1.35 (m,

20 2H), 1.35-1.42 (m, 2H), 1.54-1.64 (m, 2H), 2.50 (dd, 1H, J = 7.81 and

17.33 Hz), 2.65 (dd, 1H, J = 4.64 and 17.32 Hz), and 3.52 (m, 1H) ppm.

‘Example 2, (3S, 5R)-Amino-5-methyl-heptanoic acid

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester. To S-(-)-
citronellol (42.8 g, 0.274 mol) and triethylamine (91 mL, 0.657 mol) in
25 CHoClo (800 mL) at 0°C was added methanesuiphonyl chloride (26 mL,
0.329 mol) in CHaClo (200 mL). After 2 hours at 0°C the solution was
washed with 1N HCI then brine. The organic phase was dried (MgSO4)

and concentrated to afford the titled compound an oil (60.5 g, 94%) which
was used without further purification. MS, m/z (relative intensity): 139

30 [100%), 143 [100%]. TH NMR (400 MHz; CDClg) & 5.05 (1H, m), 4.2 (2H,



(3S, - 5R)-3-Benzyoxycar bonyl am no-5-net hyl - heptanoic acid, tort butyl
ester-This compound was prepared as described above starting 25 with
(S)-2- ((R)W‘%D%ZWI -butyl) succinic acid, 4-tert-butyl estBETARIIGIIE (3S,
5R) - 3- benzyoxycar bonyl am no- 5- net hyl - hept anoic acid, tert-butyl ester as
an oil (73.3%yield). 1H NWVR (400 M—lz C@@LS) 6 0. 84(t, 3H, J=7.33 . Hz),
0.89(d, 3H, J =6.60 Hz), 1.12-1.38 (m 141%@, 9H), 1.43-1.59 (m
2H), 2.42 (m mH)2.95. (@H §)n1 98 (8H, m)o7. 7(5t(1l-mmll 1= 131955),H2.5, (4khan)7 1235 7. 34

goR)STm' 225 V&%/&Bi%@ndl Q@géi-? (it B&%ﬁ&gster- This conpound was

prepared as described above starting with (3S, 5R)-3-
benzyoxycar bo%am no- 5- net hyl -heptanoic acid, tert-butyl ester instead of

(3S,  5R) - 3- ber{B)&G-Rimsthyl-egirdens. rré'mwetb@m%ﬂubfp@mamd (D)8 Frdimathy- est er

S Ay B PR A WA
2H), 2.15 (dd,aldmfﬁun@%y%fiaél_ﬁ@?l@ @ﬁsﬁél) ﬁﬁ%i?(?dﬁeur& 'é frtfer ‘éég Bf‘d

15.37 Hz), and 3.20(br 3S,” 5R) - Ani no- 5- net hyl - hept anoi ¢
hydr ochl or i deJlm!lsmu&IUW!Blﬂm( ngiride1 wasRpdded rasxdsmeeswytlomemmeﬂ ¢o arootn

hour s, 111t or Siperdte Aty B0 & RuyiRleh o BERER AijBwn Mydties ot s on.
of the result wag siddd] Afteret fiheet21etours! the ﬁ%tlbﬁ%as carefully guenched

5R) - 3-am no-5-net h I-heptan0|c acid hydrochl oride, (0.95g,
126. 3- 198. 3C. With ittic ggid\and thepselaion dijutsl furthewith briner The, @gultmyt 0. 92

1k "4 so-1. B fhesss eterseihuafl andine e st wed B tubidaDy (M

2. 69 (ddd, 1 'a'hd%onc@nt%ed‘le%@fo@&“i’h%?%@a ﬁﬁ%o@g)d ﬁlaﬁgologﬂné Whs usg'i‘la'

Calc'd for C8H'NO2HCI . 0.1 H20: C
without further purification. MS, m/z (relative intensity): 139 [M+H, 100%].

15 (R)-4-Methyl-hexanoic acid. A procedure similar to the synthesis of (R)-
- 4-methyl-heptanoic acid was utilized giving the acid as an oil (9.3 g, 56%).
IR (film) 2063, 2931, 2877, 2675, 1107, 1461, 1414 cm™; MS, m/z (relative

intensity): 129 [M-H, 100%]; TH NMR (400 MHz; CDCl3) & 2.35 (m, 2H),

1.66 (m, 1H), 1.37 (m, 4H), 1.29 (m, 1H), 0.86 (m, 6H); 13C NMR (100
20 MHz; CDClg) 8 181.02, 34.09, 32.12, 31.39, 29.29, 18.94, 11.44.

(4R,5S)-4-Methyl-3~((R)-4-methyl-hexanoyl)-5-phenyl-oxazolidin-2-one,
A procedure similar to the synthesis of (4R,58)-4-methyl-3-{(R)-4-methyl-
heptanoyl)-5-phenyl-oxazolidin-2-one was utilized giving the titled
25 compound as an oil (35.7 g, 95%). MS, m/z (relative intensity): 290 [M+H,
100%]; 1H NMR (400 MHz; CDClg) § 7.4-7.25 (m, 5H), 5.6 (d, J= 7.32 Hz,
1H), 4.75 {m, 1H), 2.97 (m, 1H), 2.85 (m, 1H), 1.68 (m, 1H), 1.43 (m, 2H),
1.12 (m, 2H), 0.87 (m, 8H); 13C NMR (100 MHz; CDCl3) 6 173.71, 153.24,

133.56, 128.94, 128.90, 125.83, 79.14, 54.95, 34.22, 33.72, 31.07, 29.45,
30 27.20, 26.52, 19.19, 19.15, 14.77, 14.53, 11.54.



17.95. Found: C. 48.61, H 9.10, N 7.27, d: 17.87Ms: M+1l: 160.2 20
Exanple 3. (3S, 5R)-3-Am no-5-nethyl-nonanoic acid (R)-4-Mthyl-octanoic
acid. LitNQ@p3/e880ride (0.39 g, 9.12 mmol) and copper (I|)PCriiRoBiek6 (0. 61
g, 4.56 mol) were conmbined in 45 mM THE at anbient tenperature and
stirred 15 mnutes, then cooled to 0OC at ich tinme ethyl magnesi um brom de
(1 Msolution in THF, 45 nL, 45 mol) wa8/25 added. (S)-citronellyl brom de

(5.0 g, 22.8 rfgglfgpt;)eogngm -ﬁt@mgistsq-_mé_thﬁtf-o&atslbheﬁym%ﬁafwm to warm

slowy to anbi‘en erafure wth stirring overnight. The reaction was
quenched by cap)-imethaadyiltheplanéicsacid tebOtyl(ester. dhpreceéduredsimilantat 20

d sat. NH4C for. 30 mnut.es. . Th t d th
o gantc phase the  ePacisH Pl A 555 HrRonie TR BN i aRlRe D6 5-Bhey®

R) - 2, 6-di net z . | - | Bhfeat i on of
ER% 2 6 di ot Ko ?Q@%‘?é?ﬁﬂfb?@?%%%@%‘? SOl erpiay] bLBR WaK! follivetd Bing | 07
ol ) i 15 50 nitheditiedneorapot aasam ol 4d.48ogied1 %). ity ilm) (2067, 12934, 17804

Gl ont tamhordABy dCRP, A38¢ f1#Gg! tobr Redh1da, 34 bt dhgnen 2 (it onea
vashea i th oo e 1 e T e o e el

purified by flash chronmat ography (8:1 hexanes: EtQAc) to afford 2.14 g .
(59% of the titled conpound as a colorless oil: LRVMS: miz 156.9 (M); 1H
NVR (400 MHz; (RE2H((F)-2-8%ethbyl-butylpepcciniecagidh 4sterrbutyl esterm(3219R)-5- 23 (m
5H), 1..10 (m : 6 N r 2. 7M
ol uti dh by MR A AR et B o B ok R SRR AR o o'
H20. (4R 5S) héptdhbly beid (e(erul?l Eetdry [7.26 g2 g 8 nivlpire 43006320l ding- 2- one.
To (R -4-nethyl-octanoic acid (2.14 g, 13.5 mol) in 25 nL CH2CI 2 at

THF (176 mL) at 0°C was added a premixed solution of LIOH (37 mL of a

0.8 M solution) and HoO2 (10.57 mL of a 30% solution) and the solution
warmed to room temperature. After 2 hours sodium bisulfite (7 g), sodium
15 sulfite (13 g), and water (60 mL) was added and 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
{200 mL). The resultant solid was filtered off and the filtrate dried (MgSQOg)
and concentrated to afford the titled compound as an oil (4.4 g) that was
20 used without further purification. MS, m/z (relative intensity): 243 [100%]),

TH NMR (400 MHz; CDClg) §2.88 (m, 1H), 2.59 (m, 1H), 2.36 (m, 1H),
1.65 {m, 1H), 1.41 (s, 9H), 1.20 (m, 4H}, 0.84 (m, 6H)
(3S,” 5R)-3-Benzyoxycarbonylamino-5-methyl-heptanoic acid, fert-
butyl ester-This compound was prepared as described above starting
25 with (S)-2-((R)-2-methyl-butyl) succinic acid, 4-tert-butyl ester to give (38,
' 5R)-3-benzyoxycarbonylamino-5-methyl-heptanoic acid, tert-butyl ester as
an oil (73.3% yield). 'H NMR (400 MHz; CDCls) & 0.84(t, 3H, J= 7.33 Hz),
0.89(d, 3H, J = 6.60 Hz), 1.12-1.38 (m, 4H), 1.41 (s, 9H), 1.43-1.58 (m,
2H), 2.42 (m, 2H), 4.05 (m, 1H), 5.07 (t, 2H J =12.95 Hz), and 7.28-7.34
30 (m, 5H).



15 0C was added 3 drops DWF, followed by oxalyl chloride (1.42 nL, 16.2
nmml ) resulting in vigorous gas evolution. The solution was war ned
directly WO @828t tenperature, stirred 30 mnutes, and ceowmIBLEed.
Meanwhil e, to a solution of the oxazolidinone (2.64 g, 14.9 mml) in 40 nL

THE at -78C was added n-butyllithium (1. %Msm n in hexanes, 9.3 nL, 20
14.9 mmol ) dropwi se. The m Xxture was sti rad for 10 mnutes at which tine

the acid chlorgzde isR)AnihoT-methfl-REPRMAE ORINIGE . teFPBUNAACEERP- WThis
stirred 30 mnutes at” -78C, then warned dlrectly to anbi'ent tenperature
and quenched viarmpeind Wasaprepared af descdberhabpye tstertivgewithefBfeSREB20 and

t. NH4C th h d d
(Myso) . and CBREMEYGH YRRt or s R PAS i sl g B B RGreL , ©
col orl ess oi |l .ofL{¥&: 5M)B- Bé{&ybx{réé'rbon Iamihﬁ@ rﬁéf?@l M:téno@@bﬁi te$t-b|3tyl34 (m
5H), 5.64 (d, J—73Hz 1H, int, ="6.8 Hz, H) (m 1
H, 2.865 (m sk, tol gbe the t'ﬂedﬂcompmmctm HZWRMQG MMZ GPCIs). 619 8(4m 1
0 onoon e blrahugg 5 s . 4 L1 6B KB 20407 Pbleh S a2 O
R) - 5- Met hyl - 96{)41?6@%4, aﬁzwhszdaxm&wbewénmsml MY, @ezsﬁdd 1H, J=
car bonyl )-nonanoi c acid tert-but ester. To a solution of
di i sopr opyl an#nitd and 4547 Hap apdih@0(prisn2B). ni. THE at - 78C was added
n- butylllthlum(l 6 Msoln in hexanes, 7.6 nL, 12.1'mmol), and the m xture

5 stirred 10 ;ﬁﬁ SARMiInBLE- ﬁ{bthyﬂﬁeﬁfh'?:mé@c th?PMlof’lcfe(-R)sgﬂpEBfrEﬁ

oct anoyl ) - 5- phe oxazol i di n- 2= one
added dfopwi sBR)-ahined@-methyhrheptareid acmi;l témbus_,m ersten(ﬂetbc}g,ta B8atryinol) in

bromacet e 44 B yes b8 el 6 Scodhd Stlleci R s Glios 9T ,ore
was partiti ongghdepined td-idéfheisd Taturatiblt Of thadesuing sYlRS®Sethyl ether
provided (3S, 5R)-3-amino-5-methyl-heptanocic acid hydrochloride, (0.95g,
85%) mp 126.3-128.3°C. 'H NMR (400 MHz; CD;0D) & 0.92 (t, 3H, J =
15 7.32 Hz), 0.92 (d, 3H, J =6.35 Hz), 1.15-1.24 (m, 1H), 1.33-1.43 (m, 2H),
1.44-1.52 (m, 1H), 1.60-1.67 (m, 1H), 2.57 (ddd, 1H, J = 7.32 17.67 and
5.12 Hz), 2.69 (ddd, 1H, J = 0.97, 4.88 and 17.32 Hz), and 3.28 (m, 1H).
Anal. Calc’d for CgHizNO,-HCI-0.1H:0: C: 48.65, H: 9.29, N: 7.09, Cl:
17.95. Found: C: 48.61, H: 9.10, N: 7.27, Cl: 17.87MS: M+1: 160.2

20 Example 3. (3S, 5R)-3-Amino-5-methyl-nonanoic acid

(R)-4-Methyl-octanoic acid. Lithium chloride (0.39 g, 9.12 mmol) and
copper (l) chloride (0.61 g, 4.56 mmol) were combined in 45 ml THF 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
25 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. NH4Cl (aq) for 30 minutes. The

phases were separated and the organic phase dried (MgSO4) and

30 concentrated. The crude (R)-2,6-dimethyl-dec-2-ene was used without
purification. To a solution of (R)-2,6-dimethyl-dec-2-ene (3.8 g, 22.8



wer e separated, and the organic phase dried (MyS04), and concentrated. The
residue was purified by flash chromatography (16:1 to 8:1 hexanes: Et OAc)
to provi d&VQR0E®B287(61% of the titled conmpound as a col orkEEBGNESEal | i ne
solid, mp = 84-86C. [a)D23 +17.1 (c = 1.00, CHCI3); 15 1 H NWR (400 MHz;
CDClI3): S7.34 (m 5H), 5.62 (d, J = 7.3@2, 1 H, 473 (quint, J = 6.8
Hz, 1 H, 429 (m 1 2.67 (dd, J = 9787 16.4 Hz, 1 H, 2.40 (dd, J =

, H, ,
5.1, 16.4 Hz, . | 8% ( 1 { (217 88 in (M
1H). 0.88 (m éﬁ@" fﬁcéﬁwrgm(%%%m@z% %%30@33 %'*f%%fﬁ?%%?@%ﬁ‘ (zﬁsgﬁ;%ﬁ,

133. 64, 128. 86H g6q), 81 ad,, 108 avnol=riBiheteoltion 3B 2jlowed 30, wamn 36. 31,
30.86,.29.29, 28.22, 23.14, 20.41, 14.36, 14.26. Anal. Calcd for
C25H37N05: C, §lowhs:toHembiest tempestas: witbusiirring, oegnight. The anigBlrenwvas 3. 05,

B e e
20 m_i T -SB0R phas e YRRRgH Gl biind e IMYSORY; &fa soncenttod: Tie V)
1. _ oy i 0 : aa
10 . oo The e Has HERASE TP BBS Kol By e EORCE (81 -) I

war med t o anbisfferdt2rnpey 9%k ofitte titled cenhpoandi asuaawlonassodl 48187 mz
PCT/ 1B03/ 00976 -71 The reaction was quenched at 0C by addition of 100 niL
10% NaHSO8  ( atf6.9 t(M); ebd INMR(dORi MIHZECGIOCH3 N 8 253 d@s 2y d .68 9% B, and
the organic phase washed with brine, dried Ngcg04), arm concent r at egl. The
titled compourtidddenuddl 1w2BHAutSRrt-19 dati Ui, G586 4/, 6H). Jones’ reagen

5R) - 3- Bﬁzyoxy%};}gég@é 38" 3 SR By o8 'b@lwing%ygggvda& 2% gL Thi s

conmpount” was simlarly as scri bed above Start
HoS04, and diluting to 100 mL with HoO.

(4R, 5S5)-4-Methyl-3-((R)-4-methyl-octanoyl)-5-phenyl-oxazolidin-2-one.

To (R)-4-methyl-octanoic acid (2.14 g, 13.5 mmol)-in 26 mL CHoClo at

15 0°C was added 3 drops DMF, followed by oxalyl chloride (1.42 mL, 16.2
mmol) resulting in vigorous gas evolution. The solution was wamed

" directly to ambient temperature, stirred 30 minutes, and concentrated.

* Meanwhile, to a solution of the oxazolidinone (2.64 g, 14.9 mmol) in 40 mL

THF at -78°C was added n-butyllithium (1.6 M soin in hexanes, 9.3 mL,

20 14.9 mmol) dropwise. The mixture was stirred for 10 minutes at which time
the acid chloride in 10 mL THF was added dropwise. The reaction was

stirred 30 minutes at -78°C, then warmed directly to ambient temperature

and quenched with sat. NH4Cl. The mixture was partitioned between EtoO

and sat. NH4CI' (aq), the phases were separated, and the organic phase

25 dried (MgSQ4), and concentrated to furnish 3.2 g of the titled compound

as a colorless oil. LRMS: m/z 318.2 (M+); TH NMR (400 MHz; CDClg): &

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), 1.26 (m, 5H), 1.13 (m,
1H), 0.88 (m, 9H). The crude product was used without purification.

30



with (S)-2-((R)-2-nmethyl hexyl) succinic acid, 4-tent butyl ester instead of
(S)-2-((R) -2-nethyl pentyl) succinic acid, 4-tent-butyl ester to provide the
10 titl edVWHMNBABKT as an oil (71.6% yield). ' HNVR (400 MHzPCXIHMGBB)978
0.81(t, 3H J = 4.40 Hz), 0.85(d, 3H, J = 6.55 Hz), 1.06-1.20(m 7H),
1.36(s, 9H), 1.38-1.50(m 2H), 2.36(m 2K), 3.99(m 1 H), 5.02(m+s, 3H),
and 7.28-7.28(m 5H). (3S, 5R)-3-Am no-5-nethyl-nonanoic acid, tert-butyl

ester- This SCORPSLMEhYR3-(RIRE adm@tthﬂezwbtmﬁhehwoxﬁcﬂrd‘né@-w th (3sS,

5R)- benzyoxycar bonyl ani no- 5- et hyl-nonanoi c acid, tert-butyl ester jnstead

of (3S, 58)- &mbnmsxwmmnylmnoteﬁ-hymyle@'@ranouEOaca d sotusieppuef; |

00 - 1. 02~ 1. ogtigppromjamieyd Embeaz  FimaN 17 B BE G5 AT e aa&‘fe%
18005, 240 G difligh b M 5o i heaBHod 76 it i1 o, A e it ' -

4.15 and 15.3 R) - 3- Am no- 5- met nonanoi ¢ aci d hydr ochl ori de- A
m xtur e of (3;§rreﬁR)1(Bnmﬂtas) at mehichl -Mmena(\%?l,c ‘-é&)r‘b‘M&tQYlt&ﬂﬂﬂ'ﬁ-mﬂ'!

i cored hot Soavail-EarprdouraidoReind T2 167 sihed T Vlnh e ©

resul ting crysfied dve msféol TTRet edlutiens heds WistiRe@d bt | 30M@Iinuids,H butghd
dried to provide the |t e conpound, np 142.5-143.3C. Additional crops

wer e obt ai ned dr@muaceﬂalte (1 Btrlnlat‘e? i cnmolvwvae atidedguickly d%pWISHW@‘K@O VHz;
CD30D) 5=0. 91(t, 26(m

d, 3H
1 H) 1.27-1. ﬁaérﬁh%@"ﬂ%@ Wﬁsseé'ol‘)e&%%]wa& H?'OWIYé{ Brcsovemwrf §'91 68(m
58 (d 1 OR9 y/ 7.34
3050 g e yeds paifioed Betaldn B0 HRd'HOKMACH (o) 1Re disesT. B4,
f or "Clo H21NO2 ke SGR/BEa?eNof%ndiigg%lréénlcl‘bhésé@rieﬂMgS@ﬁ%nd Eontehitrafed.53. 89,

H 10.11, N 6.13.
The residue was purified by flash chromatography (16:1 to 8:1

hexanes:EtOAc) to provide 2.65g (61%) of the titled compound as a
colorless crystalline solid, mp = 84-86°C. [a]p23 +17.1 (¢ = 1.00, CHCI3);

15 1H NMR (400 MHz; CDClg): § 7.34 (m, 5H), 5.62 (d, J=7.3 Hz, 1H), 4.73
(quint, J = 6.8 Hz, 1H), 4.29 (m, 1H), 2.67 (dd, J = 9.8, 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, 7H), 1.08
(m, 1H), 0.88 (m, 9H); 13C NMR (400 MHz; CDClg) 5 176.45, 171.22,
152.71, 133.64, 128.86, 125.86, 80.83, 78.87, 55.33, 40.02, 38.21, 37.59,

20 36.31,-30.86,.29.29, 28,22, 23.14, 20.41, 14.36, 14.26. Anal. Calcd for
CogHgz7NOs: C, 69.58; H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N,

3.05.

(S)-2-((R)-2-Methyl-hexyl)-succinic acid 4-tert-butyl ester. To a
25 solution of (3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-oxo-5-phenyl-
oxazolidine-3-carbonyl)-nonanoic acid tert-butyl ester (2.65 g, 6.14 mmol)
in 20 mL THF at 0°C waé added a precooled (0°C) solution of LiOH
monohydrate (1.0 g, 23.8 mmol) and hydrogen peroxide (30 wt% aqueous
soln, 5.0mL) in 10 mL Ho0. The mixture was stirred vigorously for

30 90 minutes, then warmed to ambient temperature and stirred 90 minutes.



5 . Example 4. (2R, 4R)-2- Am nonet hyl - 4- et hyl - heptanoic acid 5R-Methyl-3
R- (4S- net hyl - 2- oxo- 5R- phenyl oxazol i di ne-3- carbonyl)octanoic acid. A

sol uti on &¥00B®2YR) - 5- Met hyl - 3- ((4S, 5R) - 4- ' PCT/IB03/00976

met hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-car bonyl )-octanoic acid tert-butyl
ester(3.9 g, 9.34 mmol) in dichloronmethane (150 nL) was treated with 10
trifluoroacetic acid (7.21 m, 93.4 m-)78nd stirred 18 hours at anbi ent

tenperature. After the solvents and reggent were remved inovi\j:é_? t he
resul ting resThaarogstionwas grepehed at 9%0 by additiomef 108 k- A% NaHERS of t he

title conmpound (1009 142-143C, Ml = 362.1. 'H NVR (400 . CDCl 3
S 0. 85(2'?? gH(a ﬂh?ﬂkﬁ%fﬁ?@é{”@? %ZS- JHhe; phasgs ywerp fﬁ?ﬁ{a(‘ﬁ‘g-- ?5‘% :

and 10, 74 He) Ofdansb EEoe wieeg it pine, aned |(MESdahy and ppcehratid, The ' 32
7R: ?ézngZret EyI2gtit?%igg%@ﬁén@#é&%’tﬁ%‘%ﬁgﬂfau%%r bonyl ) hgpt yl ] carbam c acid

benzyl gster. A sol ution of 5R-nethyl -
3R- (4S- et hyl - 2- oxo- 5R- phenyl oxazol i di ne- 3- car bonyl )octanoic acid (1.98 g,

5.48 nmol ) angd réms. ' B - nédanoiedcid, rributyl
di phenyl p%osp@g’ﬁg;?é%&%@yﬁgr 5.4gnﬁn’lr1rgljs) fﬁag??]rredn?(i) mn at angin(,ant

t enper at ur e agster¥dis ltompatingt wae preparedrsigilady eg described ahoverRjaiingef | v,

the 25 ti ] xt t ith.b | ,al. gohol 8. 744 |

and heateq 1ot S BURESRENERH, SlishinAcn 4 BRI el ipadiolc ™

cool ed, dil @sb-y(pglz-méw*g@ﬁtp rsuobific Held, 2a36/0uHs W6 $o \Bovideithe sat ' d
brine,” dried (

NaHCO3 and S&™) and concentra1t ed i'n vacuo to an oil.
Chr ona@gr aphitledVea@poandt asranwotl {74:60 helghes HNMR (4@ tMHg) CGRGl) ded 30

T, s BRI ) R B, Ko 1,
E%} 0 é-zgg% 1#%%‘%@2}%99 %ﬁlﬁ &o(rk, 'BH)) 2.36(fh, HEH), Fog@,t1H) 5102&ﬁ+§. 3H)\O
and 7.28-7.28(m, 5H).
(35, 5R)-3-Amino-5-methyl-nonanoic acid, tert-butyl ester- This
15 compound was prepared as described above starting with (35, 5R)-
benzyoxycarbonylamino-5-methyl-nonanoic acid, tert-butyl ester instead of
(38, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic acid, tfert-butyl
ester. Yield = 97%. 'HNMR (400 MHz; CDCls) 8 0.82(overlapping d and t,
6H), 1.02-1.08(m, 1H), 1.09-1.36(m, 6H), 1.39(s, 9H), 1.47(br s, 1H),
20 1.80(s, 2H), 2.13(dd, 1H, J = 8.54 and 15.61 Hz)}, and 2.2?(dd, 1H, J =
4.15 and 15.38 Hz).

(3S, 5R)-3-Amino-5-methyl-nonanocic acid hydrochloride-A mixture of
(éS, 5R)-3-amino-5-methyl-nonanoic acid, fert-butyl ester (1.50g, 6.16
mmol) in 3N HCI (100 mL) was heated at reflux for 3hours, filtered hot
25 over Celite, and concentrated to 30mL in vacuo. The resulting crystals
were collected, washed with additional 3N HCI, and dried to provide the
title compound, mp 142.5-143.3°C. Additional crops were obtained from
the filtrate to provide 1.03g (70.4%). 'HNMR (400 MHz; CD30D) 8=0.91(t,
3H, J = 6.84 Hz), 0.92(d, 3H, J = 6.35 Hz), 1.16-1.26(m, 1H), 1.27-1 .35(m,
30 4H), 1.38-1.45(m, 1H), 1.61(br s, 1H), 1.63-1.68(m, 1H), 2.58 (dd, iH, J=



-73 Hz), 4.10(m 1 H, 4.71(quint, 1 H J =6.61 Hz), 5.06(d, 2H, J =3.42

Hz), 5.20(t, 1 H, J=5.61 Hz), 5.64(d, 1 H J= 7.08Hz), 7.29-7.43(m 1 OH).
2R- ( Benzy M gxeseniny| am nonet hyl ) - 4R- net hyl hept anoi ¢ aci d. péy/Besobarsi on of
4R- met hyl - 2R- (4S- net hyl - 2- oxo- 5R- phenyl oxazol i di ne- 3-

car bonyl ) heptyl)carbam c acid benzyl ester (4.12 g, 8.83 muol) in 3:1

THF: water (100 m-) was cooled to OC and72reated with a mxture of 0.8 N

react s on m xt uFSRER < By 4 SO il 3m ot S0 THsd HflersbHob ST a 10

slurry of NaHSﬁﬁ).(Rn§|?%|@@¢brh®1%ﬁ§ﬁ%4}é§a&§%:te'f]s‘!eaﬂﬂﬁg.g@3&1:E‘zé cﬂﬁf%.ési rred

1 hour. The reaction m xture was ethyl et her (200 ni
partitioned, dneundid:EHRiE 1GYBNVva.IBedMEBi Ma1bA884d.and dried (MySH).
The concentrated organic extract was chromatographed (MPLC) eluting wth
ethyl acetate to give 1.25g of 2R-(benzyl oxycarbonyl am nonet hyl) 15

4R- hyl h i i d 699.. M1 = 308. 1. ' NVR (400 17 : CDCl 3) 8
o st i Py EXanel 4 (2R iRye Rmiomathy sty hemanaic pom 1y )
é' (1)2(3 5411(3 ga‘zﬁ.gneg?}(ﬁgga-(a:;-@g‘%rmlégéfeé-gn-ﬁ%nyﬁn&%ﬁdir?eﬁ‘s-J = 12. 2Hz),

(2 %R, gRj-zl-A’m' mruénp?ugi_am’ i tamd).h'l i cAésbtﬂ:tiEndotﬁWmﬁ)g&aMem)éﬁi%(l(uggiw)M-Af .
) t _4AR- _hent . (1.25q, 4.
ol )t P EXUBEE- oo B aTY R KR B-GRsBORY - pORRRGIC  hydit g dRAHEYR: 0

bsi Tor 18 hoyfer(ohh 1 o BAEMRAIRY HicHBRrAHBNE {18 i\ Wdstieaibd i

sol vent was renov ~vacuo _and the resulting so triturated 1 n ether
to providde (28iflubRyacsliendcid-(4-atetilyl Shdpmhhand stiired 18y Hovrshabaimbder(td. 289, .

409 226. 3-228. 0OC. Ml = 174.0. 'H NWVR (400 MHz: D) 8 0,89 d,
an o &S5 ighpertye! Rl the solignis and redbant Weke Fynaved T yReio.SRE | o

2.48(br s, 1 l’&sultﬁwg&%(siﬁue%ﬂs tridfirhtedial WML RExaRBE1E Prsvide B.381Gheb 1. 75
H 11.06 N. 8.00. Found C. 61.85 H :
titte compound (100%) mp 142-143°C. MS M+1 = 362.1. 'H NMR (400
MHz; CDCls) 8 0.85(2t, 6H, J=7.1Hz), 0.93(d, 3H, J= 6.1Hz), 1.14(m, 1H),
15 1.2-1.49(m, 6H), 2.56(dd, 1H, J= 4.15 and 17.57 Hz), 2.81(dd, 1H, J=
17.33 and 10.74 Hz), 4.28(m, 1H), 4.74(quint, 1H, J= 6.84Hz), 5.64(d, 1H,

J=7.32Hz), 7.29-7.43(m, 5H).

[4R-Methyl-2R-(4S-methyl-2-oxo-5R-phenyloxazolidine-3-
20 carbonyl)heptyl]carbamic acid benzyl ester, A solution of 5R-methyl-
3R-{4S-methyl-2-oxo-5R-phenyloxazolidine-3-carbonyl)octanoic acid (1.98
g, 5.48 mmol) and triethylamine (0.92mi, 6.57 mmol) was treated with
diphenylphosphorylazide (1.2 mL, 5.48 mmol), stirred 30 min at ambient
temperature and then heated at reflux for 3 hours. After cooling briefly, the
25 reaction mixture was treated with benzyl alcohol (2.8 mL, 27.4 mmol} and
| heated for an additional 3 h at reflux. The reaction mixture was cooled,
diluted with ethyi ether (150 mL), washed successively with sat'd NaHCO;
and brine, dried (MgSO,) and concentrated in vacuo to an oil.
Chromatography (MPLC, elution with 4:1 hexanes:ethyl acetate) provided
30 the title compound (2.0 g, 78.3%) as an oil. MS M+1 = 467.1. 'H NMR
(400 MHz; CDCl3) & 0.86(2t, 6H, J = 7.1Hz), 0.93(d, 3H, J = 5.9Hz),
1.14(m, 1H), 1.09-1.36(m, 6H), 1.50(d, 1H, J= 5.2 Hz}, 3.49(t, 1H, J/~6.1



30 10.83 N 8.01. WO 03/082807 PCT/1B03/00976 -74 Exanple 5.
2- Am nonet hyl - 4, 4- di net hyl - hept anoi ¢ acid hydrochl ori de.
2- Q/ano- 4Wi)ﬁﬂmhyl -hepta- 2, 6-di enoic acid ethyl ester. AcwmiBosiomne of

2-di met hyl - pent-4-enal (5.0g, 44 mmol ), cyano-acetic acid ethyl ester 5
(5 12 m., 48 mmol ), piperidine (1.3 nL, 14 nmol) and acetic acid (4.52. ni,
80 mml) in 170 nL of toluene was heat ed73:nder reflux for 18 hours in a

col Tectad | n TRY Englm TR0 AZ{ERRC S ot R ot Bl W 1842 Rbg

NaHCCB and br proe(t, IH; GRS5.64 42), 5 Ba¢d, OrHjN: 7.08MA] 7.2057.83(h] FeHpver 10
Na2SO4 and concentrated to an oil. This oil was chronat ographed el uting

W th 20%of Et OAc in hexane to give a conbination of two lots total 8. 3¢g

(o, o 9= 1. ahigerifeniedrbylaniibobfunplier-elfyieptabic) a1y )8 S 1o
(d, 1 Hs ) = dolbiion 5.GF2 (MR-hetiyl-oR4B-MelypossiiubRe H&r@d]dﬁ%&bh’dmé@t anoi c

aci d hydrochl oride. 2-Cyano- 4, 4-dinethyl - he ta- 2, i enoi c. acid ethyl
ester (5. 88g, caggom!me;ptmr@arbam @cite benaylt a@em(ﬁtm &, &.88 1mmol)oin éi hanol

out under 100 HERAP FFR! B iésbied & e Bhd Treal e e o0 BN o .

The catal yst meH {17. semedmrwhmdl) hhdmmzcmmaw%w)gmer?m&g of

the desired product 2- am noneth 4-di met hyl - heptanoic acid et hyl ester
as an oil. Nseesam ynixture gvas @Mrewn thrm@I@uahom lt aasugeenched7withia of 6N

col 1 o s 11 e gt NoRQs (a7 Giiid Rar0F chaRb P Wk 80 SR e Red Tt ca

with ether to ¢iove. (The reaction mixture was diluted with ethyl ether (200 mL),
partitioned, and the organic layer washed with brine and dried (MgSO0y).
The concentrated organic extract was chromatographed (MPLC) eluting
with ethyl acetate to give 1.25g of 2R-(benzyloxycarbonylaminométhyl)-
15 4R-methylheptanoic acid (46%). MS M+1 = 308.1. 'H NMR (400 MHz;
CDCly) & 0.83(t, 3H, J = 6.84 Hz), 0.87(t, 3H, J = 6.35 Hz), 1.14(m, 1H),
1.06-1.54(m, 7H), 2.7(br s, 1H), 3.30(m, 2H), 5.05(q, 2H, J = 12.2Hz),
5.14(t, 1H, J=5.61 Hz), 7.30(br s, 5H).

20 {(2R,4R)-2-Amino-4-methyl-heptanoic acid hydrochloride. A mixture of
2R-(benzyloxycarbonylaminomethyl}-4R-methyl-heptanoic acid (1.25g,
4,07 mmol) and Pd/C (20%, 0.11 g) in methanol (50 mlL) was
hydrogenated at 50 psi for 18 hours. After the catalyst was removed by
filtration, the solvent was removed in vacuo and the resulting solid

25 triturated in ether to provide (28, 4R)-2-amino—4—methyl-hepianoic acid
hydrochloride (0.28g, 40%) mp 226.3-228.0°C. MS M+1 = 174.0. H
NMR (400 MHz; CDsOD) 8 0.89(t+d, 6H, J = 6.35 Hz), 1.11(m, 1H), 1.25-
1.40(m, 4H), 1.47-1.62(m, 2H), 2.48(br s, 1H), 2.93(m, 2H). Anal. Calc'd
for CoHigNO2:0.1 H:0 C: 61.75 H: 11.06 N: 8.00. Found C: 61.85 H:

30 10.83 N: 8.01. '



clean title compound. M5 (APClI): 188.1 (M+rl)+. 186.1 (M1)+. "H NVR (400
MHz; CD30OD): 0.91 (9H, n), 1.30 (5H, m, 1.81 (dd, 1 H J =7.2 Hz, 14.4

- Hz), 2. 72W0Le3/08p807 3.04 (2H, m); Anal. Calc'd for ClLOH21NORMABO3M97653. 68,
H 9.91, N 6.26, d: 15.85; Found: C 53.83, H 10.15, N 6.22, d: 30
15.40. MP: 229.5-231.0C. Exanple 6. (S)_ﬁ-_Am’ no- 5, 5-di net hyl'- oct anoi ¢ aci d.
WD 03/ 082807 PCT/ 1B03/ 00976 -75

3-(4, 4-Di net m*arhpmé SNAmindMethyrl drdimehyltheptanpic aeidzol i di n-2- one: A

solution of 4,4-dinethyl-heptanoic acid (1.58g, 10mml) and triethylam ne
(4.6 mL) in demc“hlﬂl’ldﬁ-s cooled to OC and treated with

2, 2-di met hyl i on - | -5S 5
phenyl - oxazol"F Eoyl% : ﬁeQBkPﬁeé%r%ﬁf %Eﬁ]‘?ﬁwgﬁ% ﬁasﬁtﬁ g, 11

nmol ) was add@2ﬁﬂﬁ|e‘tﬁ5ﬂ-p@hﬂ’-§mi weg sa4 miradl)f eyanbSaduiersrid ety psteei pitate
was filtered and washed thoroughly with additional THF. The filtrate was

concent¥ at ed (Bril 3/@dw 48tremgi)v BipgFdBIEl (J %6’!'4 d4 mmad) angl aeptigacidi458! ved in

200 nL Et 20, d 10
sat urat ed M&Wﬁqﬂaﬁ%i@ﬁaﬁtd&%@eﬁ?r a6 %g&d%h&}é;?%w{ goré:gvmrﬁgnt itle
(1: ggougdlgs 1&@ gqldsk(e&]lﬂgped?ﬁ% f %ﬁﬁmtéﬂ%ﬂwﬁmr @¥teddl mb. o]@vahem?g m( .
H J =7 Hz) cogegg]d(ua the trap. 'ghere;aqqu qu oooledgn Wsrggcénwutlggq\l Hé] m
5, 5- D met hyl Naplcéy, Ghi) r‘i‘ne”gﬁugﬁ’éssﬁreymﬁ%r}gé é‘l‘s \Pé‘ézéﬁéod(]‘nﬂﬁ' 3-

ut ster cor

car bonyl )-octanori c 3aci er‘t ng to exanple 1, 5.07g

(16 Mm@ ) of N384t cmtdmlratmﬂoaam;oil)TMsmﬂthd eiﬁomﬂognaphndadxhtmg n 2-
br ormo- acet | ¢Vl 20 el bR Hesrap 13,808 acamlnasnamaroRie Pida 20
igg?ugd 1351?%%{%““@@%@@&8@% QéQQ éﬁé 1 é@@' %)-r Jﬂ-ﬁfiwi} 89 (m)
2.41 2.26 (d, 2H, J=7.6 Hz), 4.27 {(q, 2H, J 72Hz) 508(d 1H J 12Hz)
5.10 (d, 1TH, J=4 Hz), 5.72 (m, 1H).
15
2-Aminomethyl-4,4-dimethyl-heptanoic acid hydrochloride. 2-Cyano-
4,4-dimethyl-hepta-2,6-dienoic .acid ethyl ester (5.88g, 28 mmol) was
dissolved in the mixture of 91 mL of ethanol and 6 mL of HCl and treated
with 0.4g of PtO.. The reaction was carried out under 100 psi of hydrogen
20 pressure at room temperature for 156 hours. The catalyst was filtered and
filtrate was concentrated to give 3.8g of the desired product 2-
aminomethyl-4,4-dimethyl-heptanoic acid ethyl ester as an oil. MS (APCI):
216.2 (M+1)". This oil was refluxed in 75 mL of 6N HC! for 18 hours. While
the reaction was cooled, a precipitate formed. The solid was filtered,
25 washed with additional HCl solution and triturated with ether to give thé
clean title compound. MS (APCI): 188.1 (M+1)*, 186.1 (M-1)*. '"H NMR
(400 MHz; CD30D): 0.91 (8H, m), 1.30 (5H, m}, 1.81 (dd, 1H, J = 7.2 Hz,
14.4 Hz), 2.72 (1H, m), 3.04 (2H, m); Anal. Calc'd for CioH21NO2-HCI: C:
53.68, H: 9.91, N: 6.26, Cl: 15.85; Found: C: 53.83, H: 10.15, N: 6.22, Cl:
30 15.40. MP: 229.5-231.0°C.

Example 6. (S)-3-Amino-5,5-dimethyl-octanoic acid.



(dd, 1 H J =6 Hz, 16 Hz), 2.62 (dd, 1 H, J = 8.4 Hz, 16 Hz), 4.30-4.40
(m 1H, 472 (m 1 H, 562 (d, 1 H J=7Hz), 7.30-7.40 (m 5H. mp.:
83- 85C. X (3)8287( 2, 2- Di net hyl - pentyl ) -succinic acid 4-t er¢cFimospberest er :
According to exanple 1, 3.4g (7.9 mmol) of

5, 5-di net hyl - 3- (4- net hyl - 2- oxo- 5- phenyl -75chazol I di ne- 3-carbonyl)-octanoic
acid tert-butyl ester, 16 nL (12.8 mol ) of O. 8N LiOH and 4.5 nL of 30%

2%823??"8 ;74gq§(,§>%ﬂﬂe‘iwfhéfianbyql(n&a%e&@qspg-m.?n-dsddzouaw (400 MHz;

i|z ?6Hz 16 b Z\:m:llqumm, of 44- dimett;;ﬁ-hlaptarmﬁz laeid (2.589, @mnmpﬁﬂaéé’d 8
, Hz), 2. 75- 807 P 0356209

(S) - SdBen)zyI ot (Qﬁﬁﬁtqs'%gﬁrﬂé | CI‘?%F%%Q rbcf regfﬁ(%{/wlth ester:
A -
Sﬁgglrn: anf: Io dgﬁrgl %x P d}ffbﬁgl émoﬁd §60ﬁ1|3 Aﬁeﬂoﬁe 'T’ﬂidi)’hm‘h@t 155

ter, of Et3N and 2.44 5
m. of BSCH prplwr@d-@xaz@ {esmes%ﬁﬁgtwdm@bapdohthm@ thqrfd@ Apauht as an

1 o5t (el B ol i b
(d, 1H J=9. %B)mte.?edzana VasHed thorbu mpuﬁtﬁ)a@duﬁmaOFﬁFSTﬂermﬁréw wast anoi c

acid tert-butyl ester: According to exarrple 1, 1.63g of
3- benzy| oxycardneaptratechiy- Bicodp givehan oy selidi thiaspld V‘{aérqlsmh’?ql ine30@r and

0. 84-0. 80 ( Mok 0) WaSE,5UEcedygly QiR SHRarec (MRS, Bl G R ) _
'5'212513 §5H§) sa%ura)fed ﬁgCl ﬁjdﬂnhd QM§S®4}1 ahid cohbefitradey, in videud.tdYives theotitle 2H) ,
m . z

S At o omRaRe ) D st (00, 55%6) FINMR 6490 MH21 GDRIER- 3384 I exampl o
1, 3-am no- 5. g qeid1ylm0fh 2R 1 28 sk, B, 8. 763167 (HR2H)! 22 En,

1H, J=7 Hz), 5.59 (d, tH, J=7 Hz), 7.22-7.37 (m, 5H).

15 5,5-Dimethyl-(S)-3-((R)-4-methyl-2-oxo-(S)-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester: According to example 1, 5.07¢g '
(16 mmol) of 3-(4,4-dimethyl-heptanoyl)-4-methyl-5-phenyi-oxazolidin-2-
one, 18 mL (1N, 18 mmol) of NaHMDS solution and 4.72 mL. (32 mmol) of
bromo-acetic acid tern-butyl ester gave 3.40g (49.3%) of the title
20 compound as a crystalline solid. '"HNMR (400 MHz; CDCls): 0.85-0.89 (m,
12H), 1.18-1.32 (m, 6H), 1.41 (s, 9H), 1.88 (dd, 1H, J =6 Hz, 8.4 Hz), 2.41
(dd, 1H, J = 6 Hz, 16 Hz), 2.62 (dd, 1H, J = 8.4 Hz, 16 Hz), 4.30-4.40 (m,
1H), 4.72 {m, 1H), 5.62 (d, 1H, J = 7 Hz), 7.30-7.40 (m, 5H) mp 83-
85°C.
25 .
| (5)-2-(2,2-Dimethyl-pentyl)-succinic acid 4-tert-butyl ester: According
to example 1, 3.4g (7.9 mmol) of 5,5-dimethyi-3-{4-methyl-2-0x0-5-phenyl-
oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester, 16 mL (12.8 rr_\moi)
of 0.8N LIOH and 4.5 mL of 30% Hz0, gave 2.42g (>100%) of the title
30 compound as an oil. THNMR (400 MHz; CDCl3): 0.77-0.82 (m, 9H), 1.14-
1.29 (m, 5H), 1.42 (s, 9H), 1.77 (dd, 1H, J = 8 Hz, 16 Hz), 2.36 (dd, 1H, J
=6 Hz, 16 Hz), 2.59 (dd, 1H, J= 8 Hz, 16 Hz), 2.75-2.85 (m, 1H).



with 3N HCl to provide 286ng of the title conpound as a solid. 'HNWVR 20
(400 MHz; CD3OD): 0.87-0.93 (m 9H), 1.18-1.31 (m 4H), 1.51 (dd, 1H, J =
4 Hz, 14.WwWQ308280762 (dd, 1 H, J = 6.8 Hz, 14.4 Hz), 2.60 KCEiIB03/0d976] = 8
Hz, 17.6 Hz), 2.73 (dd, 1 H, J =4 HZ, 7.6 Hz), 3.55-3.60 (m 1 H). M
(APCl), miz 188.1 (M+l.)+. 186.1 (M1)+_ Anal. Calc'd for

CLOH2INCR2HCI . 0. 12H2O: C: 53.17, H 9.9276N: 6.20, O : 15.69; Found: C 25
53.19, H 10.00, N. 6.08, d: 15.25. a= +20 (MeCH). MP: 194.2-195. 2C.
Exanpl e 7. 2- Ami nenet hyl - 3- (1- net hyl - cycl opropyl ) - propi oni ¢ aci d.

2- Cyano- 3- ( 1-(agp sthnﬁ.Yl@ix?BﬁﬁﬁbﬂﬁlaﬁﬁﬂdJS s—daﬁemyslwqtanem eacid Teert-butyl
nmet hyl cycl opropane met hanol (Al drich, 1.1 é i n 5bpl 30 CH2CI 2
was added ne.gstet: mmwa tpgxsgpl%lﬂdamgr(?ﬁtmr@@ Cég'c’ (212-dimetiybPsntyling t he

m xture stirred _3h at Ty t

t hrough a lcrﬁ%‘f;héc 39' Sl @Qh%?%ﬁdifﬁ]gcufu@]ﬁpghé fﬁﬁsgﬁé§w%ﬁ%%‘g/ 082807
PCT/ 1 BOS/ 009 4L of B?wcﬁtl Hovidbe 1163 dcj (54 8% wocstepsitafahe ditle coopoubiilas ot al
volume. To the residue was adde

THE (10nL t hyl t at
Py pkbrﬁ'leM@( Qi CDBIRY. P By a9k L83 ?@?éﬁg e

Betveen £120" ééﬁ% ) 23 Wl LBY %{%erﬁ%ﬁ?@ Wt"”&fﬁ??ﬁ&"*gnﬁ e
organi ¢ phasgd, yEsHeg. &\H}:}) 7022-7€30 (in; Sid). (l\/gSO4) and concentrated. Flash

chromat ography of the residue (10-415% Et OAc/ hexanes) provided 0.53g (25%
of the ester as a colorless oil that crystallized on standing, np 35- 37 C

T (0 e 1oy s-dim&iny befnbié, agid drihiig) eSidr: feceding: ol S
162. 90, 115 Lrampl3169, ea@mfazbeazylmcamomamms SZcﬁmZelhyl-lomamlc Anigl .
ﬁal $d7}3°r Cl?é_lrtl gll}lt?(% esct:er and %29 ‘of 28"} FJ&/C furmshgg & tiﬁé ggm%%bnc'i_i 7.4r
THNMR (400 MHz; CDCls): 0.84-0.89 (m, 9H), 1.13-1.39 (m, 6H), 1.43 (s,
gH), 2.25 (dd, 1H, J = 8.4 Hz, 15.6 Hz), 2.35 (dd, 1H, J = 4.4 Hz, 15.6 H2),

15 2.79 (s, br, 2H), 3.25-3.35 (m, 1H). MS, m/z, 244.2 (M+1)".

(S5)-3-Amino-5,5-dimethyl-octanoic acid hydrochloride: According to
example 1, 3-amino-5,5-dimethyl-octanoic acid tert-butyl ester was treated '
with 3N HCI to provide 286mg of the title compound as a solid. *"HNMR
20 (400 MHz; CD;0D): 0.87-0.93 (m, 9H), 1.18-1.31 (m, 4H), 1.51 (dd, 1H, J
= 4 Hz, 14.4 Hz), 1.62 (dd, 1H, J= 6.8 Hz, 14.4 Hz), 2.60 (dd, 1H, /=8
Hz, 17.6 Hz), 2.73 (dd, 1H, J = 4 Hz, 7.6 Hz), 3.55-3.60 (m, 1H). MS
(APCI), m/z 1881 (M+1)*. 186.1 (M-1)". Anal. Calc'd for
C1oH21NO2-HCI-0.12H,0: C: 53.17, H: 9.92, N: 6.20, Cl: 15.69; Found: C
25 53.19, H: 10.00, N: 6.08, Cl: 15.25. a. = +20° (MeOH). MP: 194.2-195.2°C.

Example 7. 2-Aminomethyl-3-(1 -methyl-cycIopropyl)-propionic acid.
2-Cyano-3-(1-methyl-cyclopropyl)-acrylic acid ethyl ester. To 1-
methylcyclopropane-methanol  (Aldrich, 1.13mL, 11.6mmol) in 50mL
30 CHCl, was added neutral alumina (2.5g) and then PCC (2.5g, 11.6
mmol), and the mixture stirred 3h at ambient temperaturé. The mixture
was filtered through a 1cm plug of silica gel under vacuum, and rinsed with-



15 2- Am nonet hyl - 3- (1- net hyl - cycl opropyl )-propionic acid ethyl ester. To
2-cyano- 3- (1-net hyl -cycl opropyl )-acrylic acid ethyl ester (0.45g,

2. 51mol ) winoslB2eeiz Et OH: THF (1: 1) was added RaN (0. 4g), aci/iBos009ms Xt ure
was hydrogenated in a Parr shaker at 48 psi for 15.5 h. Pearlman's

catal yst (0.5g) was then added and hydrggenati on was 20 continued for an
addi tional 15h. The mixture was filtered’and concentrated. Flash

chromat ogr aphgt,of tTee wlﬂmtdbwaéfb&céﬂtraféd*@ c8%6mik BthChBlank. pr'nylth@d 0. 25¢g
(54% of the am noester as aE col orl ess oil 1H NWR $®CI 3) 3.97 (m
2H), 2.67 (mregrdpe wag@dded THE)(10mljgethy! cyanoacstate 1.319mods

1.09 (t, 8 186 1
(I\/Hrl).( 2- Am n‘g'ﬁg?{ﬁe @EOF%& %nﬁsfér}%m%cr%%y%lgg@og%}s??E%léﬁbﬁqgrqé{éssol ution
of 2-am norretéwtetﬁa( hfrrmemytemprea’amreomdrm;gm ahermpattitenied betweere &40

(0.25g, _1.35mml) in 10 th at 0C was added, 10% aq. NaOQH 30 (1om_)
The mx?ure vﬂﬂﬂ%ﬁrﬁﬂe@%?& @ Phagss vese seeargied ﬁ!"@oﬁf’e OfQ?éHC phas

concentr at ed th th Si nd
acidified to %%woyﬁhcoﬁgﬁg ft(ylb%egﬁ ovmgﬂg W\ﬁ%ﬁ% 0 arrbl en?"?1
03/ 082807 PChidatdfedplty of e te@l‘dlw 10 £5 Y NEIOA ofhoxanes) providdd @.58y o

DOVNEX- 50WK8- 100 i on  exchange resin and,eluted wwth H2O until|l neutral to
litnus. El uti(@a%\d the gsteraea crleresspihthat quatplizad opistanding: mp dbkal i ne

cotorl ass 5 9 "B RMG RoPLRLER o GO9h (42 48) /7 B BHECIP5 . 54 (4o
é 358-(1?] 4&{;’:394 Hr-szl(t %27?5%9 3+¢p1 114(s @HI;, 1b3(8 br). BCHimMs8#7d.a4, 3H)
(3S,5R) - 3- Am1ﬁa.9$1, rﬁet&ﬂﬂ,- 6@3@&0.6@ i 21 25!0 2(153?) (%MBZWH dét3b.2, Amah enoi ¢

acid tert-butyl LFERHING,S T U708 ¥, 7.31: N, 7.82. Found: C, 66.86; H,
7.47; N, 7.70.

15 2-Aminomethyl-3-(1-methyl-cyciopropyl)-propionic acid ethyl ester.
To 2-cyano-3-(1-methyl-cyclopropyl)-acrylic acid ethyl ester (0.45g,
2.51mmol) in 16 mL EtOH:THF (1:1) was added RaNi (0.4g}, and the
mixture was hydrogenated in a Parr shaker at 48 psi for 16.5 h.
Peariman’s catalyst (0.5g) was then added and hydrogenation was

20 . continued for an additional 15h. The mixture was filtered and
concentrated. Flash chromatography of the residue 2—3—4—5—6—8%
MeOH/CH:Cl, provided 0.25g (54%) of the aminoester as a colorless oil.
'H NMR (CDCls) & 3.97 (m, 2H), 2.67 (m, 2H), 2.46 (m, 1H), 1.28 (d, J =
7.3Hz, 2H), 1.19 (bs, 2H), 1.09 (t, J = 7.3 Hz, 3H), 0.85 (s, 3H).' 0.04 (m,

25 | 4H). LRAMS: m/z 186.1 (M+1).

2-Aminomethyl-3-(1-methyl-cyclopropyl)-propionic acid. To a solution
of 2-aminomethyl-3-(1-methyl-cyclopropyl)-propionic acid ethyl ester
(0.25g, 1.35mmol) in 10mL methano! at 0°C was added 10% ad. NaOH
30 {(10mL). The mixture was stirred at ambient temperature ovemight, then
concentrated to remove the methanol. The residue was cooled to 0°C
and acidified to pH 2 with conc. HCI. After allowing to warm to ambient



(S)-3-nethyl -hex-4-enoic acid ethyl ester' (1.0g, 6.4mmol) in 30nL toluene
at -78 C was added DIBAH (1.0Min THF, 6.4nL) dropwi se over 5 mn. The

m xt ure Ws0 &asesoad at -78 C 45 min at which time 5 drops mfriEo®bdvanol were
added, resulting in vigorous H2 evol ution. Methanol was 15 added until no

nore gas evol ution was observed (ca. 5n1:.% _ At this time the cold bath was
renoved and ca. 5nL of sat. ag. Na+K taQrate was added. When the m xture

reached room {&RBeFalk ahe agtitlie®Nehs SRadedd ontdaDEWERZ0WXS- 0D iEh20 wer e
added and stirring was continued unti e phases were nostly clear (ca. 1

| th
h). The phasesexokanrge &sin anedelutasiwitheHs0 witih asrtabion lenyea s FAdioR WBSbr i ne,

vol ati |1ty coReausd TR cH By RriPy U8R Y% e ThstBrsna
bat ch -of al debydgermtapdriodpiovie 00BP(71%) df theesiniio byidt BS aeblrikss
descri bed above and the whole used W thout gurlflcatlon. To a suspensi on

of sodi 6m hydsolith (6OMMR {EBCE) 272 (8, Bthe2d4R Bnl JH). Nl .34H0dT¥i= &b added

that " the cvolBl A OPwp ARt aLe 1oy o Thbe B2 b SRRt D 1 =

conplete, therfstdey/aligelygles1)n tol uene (ca. 20nml total volune) was added
quickly dropw se and the mxture stirred at anbi ent tenperature overnight.
The 30 m Xture was partitioned between Et20 and sat. aq. NH4ClI, the phases

concent r at e EXREERE o BarDsr ATDCar héhedgefapdlel el U080 - AY
----- 10- - '(SS‘Z):S-Methm&ﬁlﬂé-%ﬁQﬂoﬁcﬁbiﬁQ&‘tMYrﬁ estefd- T & sllornngs)

afforded 1. Qg 9% two steps) of the unsaturated ester as a pale yellow

oil: 'H NWR ((DS-methyldexst-enoic1 apid a@hpls gster”1(HPg, $5.4mmely, ingﬁ)QmL
2. 03-2.29 ( mtof’u@n’e :EJR—E'PB ‘(9 ’wa‘]s afdc:lﬁeid1 DT&AH?’('i').pM%n 4I+II£,SB.4r%|I__D) ’drgp\n%%e Q)Q/er
5 min. The mixture was stirred at =78 °C 45 min at which time 5 drops of
methanol were added, resulting in vigorous Hy evolution. Methanol was
15 added until no more gas evolution was observed (ca. SmL). At this time
the cold bath was removed and ca. 5mL of sat. aq. Na*K’ tartrate was
added. When the mixture reached room temperature, additional sat. aq.
Na*K" tartrate and Et;O were added and stirring was continued. until the -
phases were mostly clear (ca. 1h). The phases were separated, and the
20 organic phase washed with brine, dried (MgS0O,), and concentrated to ca.
10mL total volume owing to volatility concems. The crude mixture was
combined with an additional batch of aldehyde prepared from 10mmol of
the ester by the method described above and the whole used without
purification. To a suspension of sodium hydride (60% dispersion in
25 mineral  oil) in  25mL THF  was added t-butyl-P,P-
dimethylphosphonoacetate (3.0mL, 15mmol) dropwise over 1h such that
the evolution of Hy; was under control. After the addition was complete,
the crude aldehyde in toluene (ca. 20mLl. total volume) was added quickiy
dropwise and the mixture stirred at ambient temperature overnight. The
30 mixture was partitioned between Et;O and sat. ag. NH.Cl, the phases
separated, the organic phase washed with brine, dried (MgS04), and
concentrated.  Flash chromatography of the residue {(0—3—-5%-



J=6.6 Hz, 3H. 5 *(S)-3-nethyl-hex-4-enoic acid ethyl ester was prepared
from(S)-trans-3- Penten-2-ol [Liang, J.; Hoard, D. W; Van Khau, V.;
Marti nel | WO 03083807 Moher, E. D.; More, R E ; Tius, M ZAcrBotog7s Chem ,
1999, 64, 1459] via Johnson-d aisen rearrangenent with
triethylorthoacetate according to 10 ther |iterature protocol [HII, R K;
Soman, R ; Sawada, S., J. Og. Chem, @72 37, 3737]

(3R 59)-3-[ EEFQA‘_’@ ﬁ@ggYéﬁcﬁBBdH) 0@@32@%1 1\5 qf%b &s;awafediegfér 15

tert-butyl | ution of a- met benzyl am ne
(0.60n, 2.85swwl paleryello@ndil: Tmmmmn-(m)@ams waamhg,bam (Mt tiH)rB.80. 6M i n

h 1.6 nm kly d I i ' lLar..,, Th
Tt ur e vas. sime Bl %6528 bt P, 3058, de S a4l EbvR A
octa- 2, 6-di en csgq_'ésq_ﬁrt butyl ester (O. Sg, 2.38mol ) in 1.Onk THE was

added sI ow y dropw S esulting in a pal e tan col or which darkened over 20
3h. Thesm xture was stirred 3h at -78 C, then quenched with sat. ag.

NHAClI . The m xture | | owe ort and stirr oV ht _then
par ti 1 oned BASKBARCEY x-énm%@cvﬁamvkﬁa@r W RrepRIES gr%?’éf rg
concentr at ed, t 1 Q.p diyi a
Fl ash chromat O%E}gnr?la ?‘lgﬁg ?esiﬂgégd (Ig ?{gb gglg%??'uexggesg pI’OVI ded 25 0. 52¢
(52% of the Mo‘hm&t&: Meooee, R Eowliois| M.'Ad MVRrg.COReR), EQQ?&# (1rﬁ59]2|—|)
7.20 (m 8H), 27
3.41 (d, J = Jghpéon Qﬂ]&en geagryan%é%mgmtgwthgrugéyé)mhogcgba}e fcggrctlmto -
3.7, .2 4pHz 1. 9 Hz,

1 (s?eé'%tu{ﬁéztﬁ&(og?p@ﬁ’ﬁiﬁt 35,50'%?%0": RG.%%‘A'?@ 3t 'ﬁd%@gf h(bén 'J= 6.6
Hz, 3H). 30 (133258y;373%i no- 5-net hyl -octanoic acid. To a sol ution of
(3R, 5S)-3- [Benzyl - (1-phenyl - et hyl)-am no] - 5- net hyl -oct-6-enoi c acid
tert-butyl ester

(3R,58)-3-[Benzyl-(1-phenyl-ethyl}-amino]-5-methyl-oct-6-enoic  acid

tert-butyl ester. To a solution of (S)-(-)-N-benzyl-o-methylbenzylamine

15 (0.60mL, 2.85mmol) in 9.0mL THF at -78 °C was added n-butyllithium
(1.6M in hexaneé, 1.6 mL) quickly dropwise resulting in a deep pink color.
The mixture was stirred at —78 °C for 30 min at which time (55)-5-Methyl-
octa-2,6-dienoic acid tert-butyl ester (0.5g, 2.38mmol} in 1.0mL THF was
added slowly dropwise, resulting in a pale tan color which darkened over

20 3h. The mixture was stirred 3h at ~78 °C, then quenched with sat. aq.
NH,Cl. The mixture was allowed to warm to rt and stirred ovemight, then
partitioned between EtOAc and sat. aq. NH4Cl. The phases were
concentrated, and the organic phase dried (MgSO,), and. concentrated. |
Flash chromatography of the residue (3—5% EtOAc/hexanes) provided

25 0.52g (52%) of the aminoester as a yellow oil. 'H NMR (CDCls) 8 7.34 (m,
2H), 7.20 (m, 8H), 5.27 (m, 2H), 3.74 (m, 1H), 3.72 (d, J = 15.9 Hz, 1H),
3.41 (d, J = 14.9 Hz, 1H), 3.27 (m, 1H), 2.38 (m, 1H), 1.98 (dd, J= 3.7,
14.2 Hz, 1H), 1.81 (dd, J= 9.3, 14.4 Hz, 1H), 1.54 (d, J = 4.9 Hz, 3H), 1.32
(s, 9H), 1.24 (d, J=7.1 Hz, 3H), 0.99 (m, 2H), 0.74 (d, J= 6.6 Hz, 3H).

30 .
(3S,5R)-3-Amino-5-methyl-octanoic acid. To a solution of (3A,55)-3-
_[Benzyl-(1-pheny!-ethyl)-amino]-s-methyl-oct-s-enoic acid tert-butyl ester



WO 03/ 082807 PCT/1B03/00976 -80- (0.92g, 2.18mmol) in 50 MeOH was added
20% Pd/ C (0.20g), and the mxture was hydrogenated in a Parr shaker at 48
psi for 2WO03/BRRY7m xture was filtered and concentrated. PI/IBog0@7ede

am noester in 10n. CH2CI2 was added 1.0l trifluoroacetic acid, and the
solution stirred at anbient 5 tenperat ugg overnight. The m xture was
concentrated, and the residue dissolved in the m nimum anount of H2O and
| oaded ont o QOWE2gG, H08Kdal0i6 5Mml. Meblingas rdded 20F/h@di6I(0r209)\pandathﬁ ed with
H20O until neutral:

el The 1 aisre Wes bYiBBaaeATt st <hake: Bdd psilt Bag): N pitiEe) of

%032 h(edgm 30:@% Tltéﬁeoaﬂnd)%m‘%ﬂgga%é0'T6’t(helﬁdﬂ¥|%rh%%%r i ﬁ)rﬂl_l drwzm)

(m  2H), 1.2Mag mddedH).0ml. tiflugieacetiy acit, Gid the golubion (stmred (ad,angbient. 4 Hz

3H, 0,68 (t, J=6.8 rrple

> A noiret hyIteBReEehye KB o THE T8 WAS shpEntRiad nd B

2- Am nomet hy|d1éso4v&l tif 'tﬁﬁtmmlmﬂﬁﬂ%fr\%@nta@f ﬁgof\ﬁénd'tléédécﬁfbrﬂ@ DDWEX-E

2- Am nonet hyl - (WBKB 4rL)‘j/q-nonanm c acid from6- nethyl-1 -heptanol mz 202.1
t

(MF). 20 2-Ad ion excdiamermstmoﬁ‘moc@um wa§F9IU@d6wah rhéCh yintil

hept an- 1- ol : 4 tyal I odi ne
were suspenddioral 30 HeE %87 drgintigaPwitd S5 28! NIRRT ! TBl5 ne
(0.3 nt, ”eafa)kallﬁbefréﬁti&hyrv@réﬁfonbéﬂtr@tédtt@ piovide 0125¢ (%Fmrt%dstéps ion.
The remaining 1-brono-3-methyl butane (8.63 25 nL, /2 mml) was diluted in

THE (80 ni) Hwelamineddoit apwirseff-white scnhckt UHNME: (GPBORYD i 1afmi dh,
t t t hlori d
B oo ol T E A B3R o 225 s TR B, s gy o' O°
dropw se keeQHymtme(rhemprﬁwr(m 2H), 1.00 (m, 1H), 0.73 (d, J = 6.4 Hz, 3H),

| 0.68 {1, J = 6.8 Hz, 3H). LRMS: m/z 172.1 (M-1).

15 Example 9. 2-Aminomethyl-8-methyl-nonanoic acid.
A procedure similar to that of 2-Aminomethyl-4,4,8-trimethyl-nonanoic acid
was utilized to prepare 2-Aminomethyl-8-methyl-nonanoic acid from 6-
methyl-1-heptanol m/z202.1 (M+).

20 2-Aminomethyl-4,8-dimethyl-nonanoic acid
(R)-2,6-dimethyl heptan-1-ol: Magnesium turnings (2.04 g, 84 mmol) and
a crystal of iodine were suspended in 5 mL THF for the addition of 1-
bromo-3-methyl butane (0.3 mL, neat). The mixture was heated to stan
the Grignard formation. The remaining 1-bromo-3-methyl butane (8.63

25 mL, 72 mmol) was diluted in THF (60 mL) and added dropwise. The
mixture was stirred at ambient temperature for 2 hours and cooled to -5,
°C. A solution of copper chloride (1.21 g, 8 mmol} and LiCl (0.76 g, 18
mmol) in THF (50 mL) was added dropwise keeping the temperature
below 0 °C. The resulting mixture was stirred for 20 min, and (R)-3-

30 bromo-2-methyipropanol in THF (20 mL) was added dropwise while
keeping the temperature below 0 °C. The mixture was allowed to slowly
reach ambient temperature overnight. The reaction mixture was



below O C. The resulting m xture was stirred for 20 min, and (R)-3 30

br ono- 2- net hyl propanol in THE (20 nL) was added dropw se while keeping the
t enper at umeO 30828070 C. The mixture was allowed to slowy P(Eﬁrﬂoslaﬂubﬁent ‘
tenperature overnight. The reaction mxture was - -- ----- ---------- WO
03/ 082807 PCT/1B03/00976 -81- quenched 83" t h ammoni um hydr oxi de and water.
The m xture was diluted wth EtOAc and extracted with 3x20 nL Et OAc. The

organi cs werequ lRedvith anrabhingn hidiogRie( AMSwaler. fThd pigldrenasadilgedt r at ed.
The resi dual was purified via silica gel chromato raphy (90/10

Hexane/ Et mc)wmm BQAs @t @xtrgcled) withe3 s 0renh Qg ahbe -@sganics were

(R)-1-iodo- 2, 6- f

phosphi ne (6 @%@%M&WS %%@@é#&%ng%\og%@ggéggpl |neﬂ€"§|| 99 g,
19. 67 mmol ) agidwag gaafidd vial skida el J&w@ﬁlam?é;)hy 967101 Mexarse/EEOAED tovar med
to anbi ent terrperatur stirred for 1 cooled to O C for the dropw se

addi ti oh of (guyez@m@@ﬁrdm@mﬂhen@@Hﬁh CH2CI 2 (5 nlL). The nixture was
all owed to reach anbient tenperature and stirred for 1 h, at which tine it
was filtered through a pad of celite and the solids were vvashed vvith

CH2Cl 2. The f(R)ti-iRicdeeE2 \Rdinvethyt Hepthnd. Tand t'rﬂbaucef wdesu.il@qﬂedd
purified via silica gel chromatography to give &_’? 1-iodo- 2, emethl
hept ane (2. 4zpr@)sph(ﬂ$F(ﬁ-55 8 E!lQ-@thﬁmOlHBrﬁHzﬁ?'e ah0i“ wamqﬁedég@lfep 419

di i sopropyl 7 ( dded
nBuLi (2. 865 G 15567 8'8"“% @M@d%%tb?ngpigt%gnwarh?@o 90%%
stirr nﬂ) for %@arme@i RtambBionfterhpblaued stivred ier ftdaid edolet to- OJEG)fbr et at e
(0.8 , 5.9 mmmol). The mxture was stirred at -78 C for 2 and then

(R) - 1-i odo- 2dﬁemmsetat;ditlorh@bt(lah8 §-dimethyl heptantingl in @HaCIaMﬁAﬂH Fhe) in

THE (1 n) W%%xt?xgd%s allowed to reach ambient temperature and stirred for 1 h, at
which time it was filtered through a pad of celite and the so!uds‘were
washed with CH,Clk. The filtrated was concentrated, and the crude

15 product was purified via silica gel chromatography to give (R)-1-iodo-2,6-
dimethyl heptane (2.44 g).

(4R)-4,8-dimethyl nonanoic acid t-butyl ester: To diisopropyl 'amine
(0.827 mt, 5.9 m'mol) in THF (8 mL) at —78 °C was added nBulLi (2.65 mL
20 of a 2.6 M solution in pentane). The solution was stirred for 30 min at —78
°C, followed by the addmon of t-butyl acetate (0.8 mL, 5.9 mmol). The
mixture was stirred at -—78 °C for 2 h, and then (R)- 1-|odo-2 6-dimethyl
heptane (0.3 g, 1.18 mmol) and HMPA (1.5 mL) in THF (1 mL) was added.
The reaction was stirred at —78 °C and allowed to slowly reach ambient
25 temperature overnight, then heated at 35 °C to drive the reaction to
completion. The reaction was quenched by the addition of ammonium
chloride (saturated aqueous solution), and the mixture was extracted with
EtOAc (2x10 mL). The organics were combined, washed with water, dried
(MgSQ.), filtered and concentrated. Silica gel chromatography (98/2
30 hexane/EtOAc) provided 0.25 g of (4R)-4,8-dimethyl nonanoic acid t-butyl

ester.



The reaction was stirred at -78 C and allowed to slowy reach anbient 25
tenperature overnight, then heated at 35 Cto drive the reaction to

conpl et i owo T3@s2802act i on was quenched by the addition of aramwmosmve7ehl ori de
(saturated aqueous solution), and the mixture was extracted with EtQAc
(2x10 mL). The organics were conbined, washed with water, dried (MySOH4),
filtered and concentrated. Silica gel chromatography (98/2 30 hexane/ Et OAc)

provi ded 0. 25 (gR -ﬁﬁ)leﬂn&mnmbﬂb/hclmr(aﬁmmsmndtw} hotaroic eetda‘butyb
03/ 082807 PCT/1B03/ 00976 - 82 (4R tegy ngnanoi ¢ aci
(4R) - 4, 8- di metasier inoHafti EHaklacht ‘Hawas tr@@ with T5é (ﬁ_mhzc'ﬂw BEXYEreC was

: ;enzéfit ir e aipss TR tg RS A Copifstafne B st DubAGH, iRy Sobent
evapor ati on, b tdmgovedkby rcﬂav;aévawratfcbmchrhytm mlnarearvaelpu@me@mtmaaphy

(95/5 hexane/ EtOAc) to giv g (4R -4 di hyl nonan0|c cid. nmz
185 (M ). 3-(4geR Qhrgmatography (95/5 hexane/EfOAc) to gsve 0.962 g (4R)-4,8-

T AR S BRI 157 ppocea

oxazolidin-2-one was utilized to give 3-(4R, 8-Di net hyl - nonanoyl )-4(S) -
nmet hyl - 0xazol i di n- 2- one 346.

R, 8- Di rrg'g R/I phiﬂﬁ&@imﬁthylrnqnwmf ) 3%@v'&@§mh%vlwhhm-2 -one:
bonyl ) - 8- 15
B et hyl - nonaholi Pearay. rififlef 87 L e8PPSR Mot seplandy S0 .7,
mol ) ngdCIJZ Cb'x’az(oliﬂlmQ-dneamthsTlu(ﬂlzb% 3gggmel_ 3;(41FSBEIDJMeibyImormnog)-4_l(_ﬁ}-lz Cl 2)
ed diiso anm n : : e .
\r/vg:u?tl ng darﬂ‘ert) %ép @}‘Pé)ﬁ' %&'@0@'4('@'%69 21[35 "1‘% %g&/‘fh)n prior to the
addition of a solution of N-nethoxynethyl benzyl carbamate (0.652 20 g,

3.3 mol) in CHRC 2 (3.5 mM-) and TiCl4 (3:34 nL). The m xture was
[4R,8-Dimethyl-2R-(4R-methyl-2-oxo-5R-phenyl-oxazolidine-3-

carbonyl)-nonyl]-carbamic acid benzyl ester: To a solution of 3-(4(R),8-

15 | Dimethyl-nonanoyl)-4(S)-methyl-5(R}-phenyl-oxazolidin-2-one (1.05 g,
3.04 mmol) in CH.Cl; (12 mL) and TiCl, (3.04 mL of a 1 M sclution in
CH:Cl,) was added diisopropyl ethyl amine (0.55 mL, 3.19 mmol)at —20 '
°C. The resulting dark red solution was stirred at —20 °C for 30 min prior ‘
to the addition of a solution of N-methoxymethy! benzyl carbamate (0.652

20 g, 3.34 mmol) in CH.Cl; (3.5 mL) and TiCls (3.34 mL). The mixture was
stired at 0 °C for 4 h. The reaction was quenched by the addition of
saturated aqueous ammonium chioride solution, The mixture was
extracted with CH.Cl, (8x15 mL). The organics were combined and
washed with 1 N HCI and neutralized with NaOH, followed by washing with

25 brine. The organics were dried (MgSQ,), filtered, concentrated and
purified by silica gel chromatography (95/5 hexane /EtOAc) to give 0.555 g
[4R,8-Dimethyl-2R-(4R-methyl-2-oxo-5R-phenyl-oxazolidine-3-carbonyl)-
nonyl]-carbamic acid benzyl ester.

30 2(R)-(Benzyloxycarbonylamino-methyl)-4(R),8-dimethyl-nonanocic
acid: A procedure similar to that of (8)-2-((R)-2-Methyl=pentyl)succinic



stirred at 0 Cfor 4 h. The reaction was quenched by the addition of
satur at ed aqueous ammoni um chl ori de solution. The m xture was extracted
with CH2CWd ¢3dsigw7nl) . The organics were conbined and washeExiBosoémrd N HCl
and neutralized with NaOH, followed by washing with 25 brine. The organics
were dried (MgSA), filtered, concentrat and purified by silica gel
chromat ography (95/5 hexane /EtOAc) to gf've 0.555 g

[ 4R, 8- Di net hy @R ¢butyret gler2- wa@ SBtumyltooxgzowdeii n&188cagboyR)--
nonyl ]-carbamc acid benzyl este

2(R) - (Benzy! of§enayiwnga ny&am@pnyeyhyﬁ(%ﬁ)@@m%ﬂwonﬁeﬁ'&rﬁﬁ!% acid: A
procedure simlar to that of (S)-2-((R)-2-Methyl=pentyl)succinic WO

03/ 082807 PCT/1B03/00976 -83 acid t-butyl ester was utilized to provide

0.198 g 2(R)- 2(a$ﬁﬁfdﬂ1 - Saivettiyino- net hlbhhné(cR) 8 dlarm hyl - no2¢gRpi c
acid. 2-am nonet hyl - - di et hyl nonanoic acid
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m., 11.03 nnﬁéi%gzMT E (22 mL) at -78 C was added nBulLi (6 89 m of a 1.6

M sol ution The solution was stirred for 30 mn at -78 C, 15
foll owgg by the addition of nethyl isobutyrate (0.97 nL, 8.48 nmmol). The
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2,2,6-Trimethyl-heptanoic acid methyl ester: To diisopropyl amine (1.54
mL, 11.03 mmol) in THF (22 mL) at -78 °C was added nBuli (6.89 mL of
a 1.6 M solution in hexane). The solution was stirred for 30 min at —78 °C,

15 iollowed by the addition of methyl isobutyrate (0.97 mL, 8.48 mmol). The
mixture was stirred at =78 °C for 2 h, and then 1-iodo-4-methyl pentane
(1.8 g, 8.48 mmol} and DMPU (0.556 mL, 4.24 mmol) in THF (6 mL) was
added. The reaction was stirred at =78 °C and allowed to slowly reach
ambient temperéture over 16 h. The reaction was quenched by the

20 addition of ammonium chloride (saturated aqueous solution), and the
mixture was éxtracted with EtOAc (2x10 mi). The organics were
combined, washed with 'water, dried (MgSOQ,), filtered and concentrated.
Silica gel chromatography (99/1 hexane/EtOAc) provided 1.57 ¢ _of 2,2,6-
Trimethyl-heptanoic acid methyl ester.

25
2,2,6-Trimethyl-heptan-1-ol: 2,2,6-Trimethyl-heptanoic acid methyl ester
(1.97 g, 10.6 mmol) was taken up in toluene (65 mL) and cooled to ~78
°C. DIBALH (12.7 mL of a 1 N solution in toluene) was added dropwise.
After 45 min, 1.5 mL DiBALH was added. After 2 h, the reaction was

30 quenched by the addition of 15 mL MeOH at -78 °C. The mixture was
warmed to ambient temperature, and then cooled again to —78 °C for the
addition of 10 mL 1 N HCI. The mixture was extracted with EtOAc (3x15



added. The reaction was stirred at -78 C and allowed to slowy reach

anbi ent tenperature over 16 h. The reaction was quenched by the 20 addition
of anmoni wo @ugeeorde (sat urated aqueous sol ution), and thecmiBss/oes was
extracted with Et OAc (2x10 nlL). The organics were conbi ned, washed with
water, dried (MgSO4), filtered and concegy r at ed. Silica gel chromatography
(99/1 hexane/ Et CQAc) provided 1.57 of 2 , 6- Trinethyl -heptanoic acid

met hyl ester. pg3, 21215606mbim§d1wga|m&mt ¥eré hshed, With- Bririeyediad (M?SO:}))OI c

acid nethyl ester (1.97 10. ) was taken up in_toluene (65 nL) and
cooled to -78fllleIedJ®Q_H0(‘Q@"7at$ﬁ‘_ Jhearelsmiuayopm%ﬁ Ruiified) viansiicaageladded

s 50° suenepbrasf Al S BR PR RS IR A iAo

warned to anbgn;ag gz_erfp’gnagmne)_ and then cooled again to -78 C for the
addition of 10 niL N HCO . The m xture was extracted with Et OAc (3x15 WO
03/ 082867 PCT/ |1 B03/00976 -84 mlL). The conbi ned organics were washed with

brine, dried | d

ptrJIr inﬁ edr{/iea %?s'(?i fﬂ;}l-l{}eﬁ%& 0g EQW%@%%xan%Eq@)&?z %I ivgewas

2,2, 6-Tri met hifimét Meancdmibihed With&8ewddal aldrainkS9 4(B\y) in GH-Cl, and stirred at

2 e ot b 18 U 01 SE ST G o abicls o o

ambi ent terrpe{h%t Hr)guf'%)(fvaésstmera ?tTQﬁxb?érﬁqempfemﬁﬁ'fé#%ﬁdTh s@ﬁtﬁ@nZWaénd the
S nmbi ent

m xture was Irre erature eso ution was
filtered thrdilggred theslighf a pialdi m:faslhemchrtd]m@ebl"di;swm washetieﬁtl’vmala%za 2.

_ The filtrate 'H?es f:iet\r/gtgo\nrvgé ee%af)gra?ety ?o glve1gog1 g rn/g 1éMR/I+f2228 T-Ir_lrrﬁe ylt]yI
heptanal which was carried on without further purification.

2-Cyano-4,4,8-trimethyl-non-2-enoic acid benzyl ester: To a mixture of
15 2,2,6-Trimethyl-heptanal (1.05 g, 6.73 mmol), piperidine (0.19 mL, 2.01
mmol) and benzyl cyanoacetate (1.29 g, 7.4 mmol) in toluene (50 mL) was
added glacial acetic acid (0.72 g, 12.1 mmol). The flask was fitted with a
Dean-Stark trap, and the mixture was heated at reflux for 18. The mixture |
was cooled, treated with dilute HCI, and the layers were separated. The
20 organics were washed with a saturated sodium bicarbonate solution
followed by brine, and dried (MgSO,), filtered and concentrated. The
residual oil was purified by silica gel chromatography (98/2 hexane/EtOAc)
to give 1.3 g of 2-Cyano-4,4,8-trimethyl-non-2-enoic acid benzyl ester m/z
314 (M+).
25
2-aminomethyl-4,4,8-trimethyl-nonanocic acid: 2-Cyano-4,4,8-trimethyi-
non-2-enoic acid benzyl ester (1.3 g, 4.14 mmol) in THF (50 mL) was
treated with hydrogen in the presence of 20% Pd/C to give a mixture of
the cyano acid and the cyano methyl ester. The mixture was purified by
30 silica gel chromatography to give 278 mg of 80105x41-1-2. The acid was
then treated with hydrogen in the presence of Raney Ni in MeOH/NH4OH



hept anal which was carried on without further purification.
2-Cyano-4,4,8-trinethyl-non-2-enoic acid benzyl ester: To a m xture of 15
2, 2, 6- Tr i wad dsydszdeept anal (1.05 g, 6.73 mol ), piperidine (FETOS0IMM7R. 01
mol ) and benzyl cyanoacetate (1.29 g, 7.4 mml) in toluene (50 nL) was
added gl acial acetic acid (0.72 g, 12.1 The flask was fitted with a
Dean-Stark trap, and the m xture was hegm reflux for 18. The m xture

was cool ed, tipegived. 16 ighotiRiaminohiSthy |a:;|-¢l,Btthmétt@yﬂbaameibead&.pﬂﬂaﬁed3 The 20
organi cs were washed with a saturat ed sodi um bi carbonate solution followed

by brine, andMi}i ed (MySO4), filtered and concentrated. The residual oil
was purified by silica gel chromatography (98/2 hexane/EtOAc) to give 1.3
g of 2-Cyano-4,4,8-trimethyl-non-2-enoic acid benzyl ester mz 314 (MW).

25 2-am HOWEtEhYdmgle‘HB BrAmaﬁdsmbtmrmemw-manbchano 4,4,8-trinethyl.-
non- 2- enoi ¢ aci d benzyl ester I n, THE m_

treated vmdt h Apecegtire pimitardo maiézf,r?gérrmometmbﬂﬂ&ﬁrﬂnathygnanm&ﬁ @Pl—f’ of t he
ol Tea gel ciasiRigedoR, TibPute, EaGinonBiyFaiiolEoib B, #orPy2

then treat ed gihyfileardl.ope 201 i(e-)pr esence of Raney N in MeOH NH4C]-| V\D

03/ 082807 PCTHB03/ 00976 -85 to give 0.16 g of
2-am nonet hyl -4, 4, 8-trinmet hyl -nonanoi ¢ acid. mz 230. 3 (I\/Hr) Exanpl e 11.

2- Am nonet hyl \ t o that of

2- Am nonet hyIE E"ﬁ&g {tz OfAﬁ'ﬁfﬂo nonﬂm cﬁg d%@ﬁ! | ze % pr epare

2- Ami ngnet hy A grogbbivite smﬁlanm thatoff @- Amwmni’ethylt-hmsqﬁmhyl -nonarRHQ atid( M) .

Exanpl e 12. 2-Am nonet hyl - 4- et h I-8mahP/£ 0|c
was utilized to prepare 2-Aminomethy -met onanonc acsd from 2,6-di-

. t-butyl-4-methylphenyl cyclopropylcarboxylate. m/z230.2 (M+).

Example 13. 3-Amino-2-[1 -(4-methyl—pentyl)-cyc|opropylmeﬁhyl]-
15 propionic acid. | -
| A procedure similar to that of 2-Aminomethyl-4,4,8-trimethyi-nonanoic acid
was utilized to prepare 2-Aminomethyl-8-methyl-nonanoic acid from 2,6-di-
t-butyl-4-methylphenyl cyclopropylcarboxylate. m/z228.2 (M+). '

20 Example 14. 2-Aminomethyl-4-ethyl-hexanoic acid.
A procedure similar to 2-aminomethyl-4,8-dimethyl-nonanoic acid was
used to prepare 2-aminomethyl-4-ethyl-hexanocic acid from 4-ethyl
hexanoic acid. m/z 174.1.

25 Example 15. 3(S)-Amino-3,5-dimethyl-heptanoic acid.
2-Methyl-propane-2(S)-sulfinic acid (1,3-dimethyl-pentylidene)-amide:
A solution of (S)-(-)-2-methyl-2-propanesulfonamide (500 mg, 4.1 mmol),
4-methyl-2-hexanone (470 mg, 4.1 mmol), and Titanium(IV) ethoxide (1.7
mL, 8.3 mmol) was heated at reflux for 18 h. The reaction mixture was

30 poured into 20 mL brine with rapid stirring. The resulting solution was
filtered through celite, and the organic layer was separated. The aqueous
layer was extracted with ethyl acetate (2x20 mL). The combined organics



10 A procedure simlar to that of 2-Am nonethyl-4,4,8-trinethyl-nonanoic
acid was utilized to prepare 2-Am nonet hyl - 8-net hyl - nonanoic acid from

2, 6-di - twauasyds2sé7 net hyl phenyl cycl opropyl car boxyl at e. m 2RIABB3/(dvig .

Exanpl e 13. 3- Am no-2-[1-(4-nmet hyl -pentyl)-cycl opropyl methyl]- 15 propionic
acid. A procedure simlar to that of Z-Aﬁg_norret hyl -4, 4, 8-tri met hyl - nonanoi c
acid was utilized to prepare 2-Am nonet hyl - 8- net hyl - nonanoic acid from

2, 6- d: - t- but2 Wreré- dﬁeﬂxﬁ(Nalasl By, fmlseoéhdqpamy:bnaemwdat @henrlgsum. ail I(w:a'e:) . 20
Exanpl e 14. 2- Ami nonet hyl - 4- et -hexanoic acid A procedure sim to
o noret hy | HTSe SR GRD FBroRERAY a5% BIQAC i hexanarto alve 575

2- am nonet hyl -4- et layl -K’I%ﬂﬂn ' L I, ;e I i G QLH G 174. 1.
25 Exanpl e 15.rﬁ%(§?- Em no- éﬁgé‘p | m%@lsgwg?ﬁ a%gilac %@?gmw' ﬁéﬁtﬂldéﬁé;—

2- Met hyl - pr opzmid@ (3 a yelldwoilc aci d (1, 3-di net hyl - pentylidene)-anmide: A
solution of (S)-(-)-2-nethyl-2-propanesul fonam de (500 ng, 4.1 mmol),

4- et hyl3- 2- hexanone (470 ng, 4.1 mol), and Titaniun{lV) ethoxide (1.7 nmi,

o At o RS AR ARl e P

into 20 nL brine w e'r'esultrng sol'ution was

t hrough cel it gnethyll elsber: digarizg itigelutionof ditiiamabigdtrimBtisylsiWlemide (5.dyer was
extracted with ethyl acetate (2x20_nl). The conbi ned organics WO 03/ 082807
PCT/ | B03/ 00978V ofgg 1w solutioadn NdBkim T HF {6 tak)ewas Aafed Rathyl rageiate The

s ooy (0P8 2R £ Y obes, Saher SN 0 il S80FRERof
(1, 3- dijget hyl ehlerdtitenidemtrjisomopobéde 2.8 mi10omnwl) in BHF (3 mL) was added
3.5 Dimethyl _gfo&J%Gigg.t Riter ﬁgl?r?%-l\.?’lgt??yi;Sn%galn%yé(gﬁsrb?fzmg GBI H?é-%irﬁgghgl-
pentylidene)-amide (560 mg, 2.6 mmol) in THF (3 mL) was added
dropwise at —78 °C. The reaction was stirred at 78 °C for 5 h, and then
qguenched by the addition of 10 mL ammonium chloride solution and
15 warmed to room temperature. The mixture was diluted with 10 mL water,
and filtered. The aqueous layer was extracted with ethyl acetate (2x20
mL). The combined organics were washed with brine, dried (NazS0y),

. filtered, and concentrated. The resuitant oil was purified by silica gel '
chromatography (30% EtQAc in hexane) to give 360 mg of 3,5-Dimethyl-3-

20 (2-methyl-propane-2(S)-sulfinylamino)-heptanoic acid methyl ester.

3(S)-Amino-3,5-dimethyl-heptanoicacid: 3,5-Dimethyl-3-(2-methyl-
propane-2(S)-sulfinylamino)-heptancic acid methyl ester (360 mg, 1.2
mmol) was dissolved in 6 N HCI (2 mL) and dioxane (2 mL) and heated at
25 100 C for 6 h. The mixture was cooled to room temperature, diluted with
water, and extracted with EtOAc (15 mL). The organics were purified by
ion exchange chromatography to give 3(S)-Amino-3,5-dimethyl-heptanoic
acid (270 mg) and then repurification by silica gel chromatography
(70:25:5 CH:Cl/MeOH/NH4OH) to give 203 mg of 3(S)-Amino-3,5-
30 dimsthyl-heptanoic acid as a white solid. m/z 174 (CoH1oNO2+H).

Example 16. 3(S)-Amino-3,5-dimethyl-nonanoic acid.



met hyl ester: To a -78 C solution of lithiumbis(trimethylsilyl)amde (5.1
m of a1l Msolutionin THF) in THF (6 nL) was added nethyl acetate ((0.41
m, 5.1 nwigdg3/08e80pwWi se. After stirring for 20 mn, a sol utkeuiBos/omds
chlorotitaniumtriisopropoxide (2.5 m, 10 mmol) in THF (3 m-) was added
dropwi se. After 1 hour, 2-Methyl-pr opanea%( S)-sulfinic acid (1, 3-di net hyl -
pentyl i dene)-anide (560 ng, 2.6 mol) in°THF (3 mM-) was added dropw se at
-78 C. The re . by the
addi € on of 10 POCRaHe shbtdreingt of S hrnblo-55 SmErYLhoBnol K18 A

t enper at ure. Tsednitet prepaes HSHAreinovd,bidimethyl-nonsanoic asidd Mkt 802d. The
aqueous | ayer &&@@H&aﬁb}ed with ethyl acetate (2x20 nl). The conbi ned

or gani cs ver e ( brine, dried (Na2S®4), filtered, and
concentrated. The resultant oil was purified by silica gel chromatography
(30% Et GAc in hexane) to give 360 ng of 3,5-Dinethyl-3- 20

(2-met hys - prorﬁatmnﬁ(eS}?SG(S)-Amlaquﬁadlmﬂndmﬂtenamai’:ldet hyl ester. 3(S)-Am

i no- 3, 5-di et ept anoi c.

propane- 2(S) - Q%Pf P%PW?J? fﬁeg'i‘%ﬁs%@ége ﬁé%‘?ﬁmﬁﬁ%ﬁgfe@é’a%‘“d & ol )
was di ssol ved jsBd6 td! Prépdré @(S)-A@lﬁiﬁofg S6iethyRnehanoi@ndcideahpd agsa5> 100 C
for 6 h. The mxture was cooled to roomtenpefature, diluted with water,
and extract ed (GigHaMOeHd).(15 ). The organics were purified by ion
exchange chromat ography to give 3(S)-Am no- 3, 5-di net hyl - heptanoic acid
(270 ng) and then repurification by silica gel chromatography (70:25:5
CH2Cl 2/ ¢OH NHAOH) to give 203 ng of 3(S)-Am no-3,5- 30 di nethyl -heptanoic
acid as a white solid. mlz 174 (COH1IO9NO2+H). Exanple 16.

3(S)-Am no- 3, 5-di net hyl -nonanoic acid. -- ------------- WO 03/ 082807
PCTQB03/ 00976 -87- A procedure simlar to that of

3(S) - Am no- 3; 5-di net hyl - hept anoi ¢ aci d was



" .and (Cl1-C3)alkoay option

used to prepare 3(S)-Am no-3,5-di nethyl-nonanoic acid. mz 202.1 P11
1-123N02+1-1). 5 Exanple 17. 3(S)-Am no-3,5-di nethyl-octanoic acid. A
procedure simlar to that of 3(S)-Am no-3, 5-dinethyl-heptanoic acid was
used to prepare 3(S)-Am no- 3, 5-di net hyl -nonanoic acid. nfz 188.1 (ClOH21
NO2+H). 10 88 1. A conpound having the formula H2ZN ~Rs Ha2C 1A-1 or a
phar maceutically acceptable salt theggof; wherein R3 is (C -C6)al kyl,
(C3-C6) cycl oal kyl, (C3-C6)cycloal kyl-(C,-C3)allyl, phenyl, '
phenyl - (d -C3)al kyl, or phenyl NR-, wherein each alkyl is optionally
substituted with fro to five fluorine atons, and each phenyl is
opt | ond’f?cynpé’ﬂlﬁfkfl?‘i“l&tg% Y8 fromone to three substi tuents i ndependently
~sel ected fromchloro, fluoro, amno, nitro, cyan, (C-C3)alkylamn no,
(C-C3)al kyl optionally sﬂ)ﬁ‘j_tu’.ed i th fromone to three fluorine atons,.
alTy™g rtutlRg with- fromone to three fluorine
~atonms. 89 - 2/ A conpound having thgq formula H2N (S) R3 Rte’ R2 HRC |A 7
~or -a phar rraceutl cally acgepiafl e salt thereof; \ﬁge{ei n Rt is hydrogen or
(G- C3)a||y| optlonally su tituted with fromone™to five fluorine atons;

ora pharmaceuncally acceptab]c salt thereof’
wherein Ry is (o} Cﬁ)alkyl (C-Co)eyeloalkyl, (Cg*Cﬁ)CYCIO&]k.Yl—(C1 ~Cs)alkyl, phenyl,
-phenyl-(Cy-Cs)alkyl, ot phenyl-N(H)-, wherein each- alkyl is optionally substituted with from one
to ﬁfe ﬂuoxi;lé atoms, and each phenyl is 6pﬁonal-ly substituted with from one to three | :
-'sul'astituents mdépendently selected from ehloro, fluoro, amine, nitro, ¢yano, (Cl—Cg)alkylamino, ;
(€ I-Cg)alkyl optionally subsumted with fiom ong to three fluorine atoms and. (Cng)alkaxy
' opnonally substituted with from one to three fiuorine atoms. '



RZ is hydrogen or (Ct-C3)alky-1 optionally substituted with fromone to. fi
ve fluorine atons; and R3 is (Ct-Co6)al Ié)ét, (C3-C6) cycl oal kyl
(C3-Co)cyeloall ryl-(Ct-C3)al kyl, phenyl, "phenyl - (C-C3)al kyl, or

phenyl -N(H)-, wherein each alkyl is optionally substituted with fromone to
- five 2 fluokichgpah®MEvingad i@aly. phenyl is optionally substituted with from
one to three substituents independently sel ected fromchloro, fluoro,
-.amno, nitro, cyan; (C-C3 aI kyl am no, (C, -C3)alkyl optionally substituted
with fromone to three f Ct - C3) ai koxy optionally
substituted with from one to f JuQrine ®pons;, with the proviso that
when Rt. is hydrogen, Ra is n }oge R, A conpound selected from the
fol | owi ng conpounds -and their jpbharnaceuti caI |y acceptable salts:

3=Ani no- 5- net hyl - hept a cc Id; 3-Amno-5-incthyi-octanoic. aci d;

3- Ami no- 5- net hyl - nonanoi ¢24ci d;  (3S, 5R) - 3- Ami no- A2t hyl - hept auoi aaci d;
(3S, SR ' - 3- Am no- 5- net hyI 06t anoi c acid;

iG. acid; 3-Atuinti-7-cyel opontyl -
nfeté:@aﬁnﬁ!%ﬂ@a zm%gg}xﬂ,r@ AR yel oponty

hept anol ¢ "aci m no- /- cycl ohexyl 5, met hyl - hept anoi ¢ aC| d;
(3S5 R) 3- vﬂmrﬁa-Rﬁ—lsWﬂm;gemby(@&ﬁﬂkﬂk@ﬁwpﬂgmhmu&ed dith from one to five

(3S 3- no- 7- cycl ohexyl- 5-met hyl - hept anoi ¢ aci d; 90
rf?"}?%‘" @E}sh - 7- phenyl - hept anoi ¢ aci d;

3 A no- ERrrEtHi}adro exl 8r 4eelict &l@,’]%gx%ﬁm knﬁ'ﬁl@ﬁt@@%”ﬁ g,
-3- Am no- S—z' 2, 3- dlgf7l uor o- phéjny met h}; - oct anoi cl L?ilcdn; onedto five fluorine
3- AL 8e¢ 2 4-dif l'uor o- phenyl) 5-net hyl -octanoic acid. 4. A pharnaceuti cal

By ong ey e DRGSR P el Flo RGP Py S er cor -

and (@-Ca)alkyl, or phe.uyl -N(H)-, wherein each alkyl is optionally substituted with-from ene to five

fluorine atoms, and each phenyl is optionally substituted with from one 1o three substifuents
independently seléeted from chloro, ﬂ-uoro amino, nitro, ¢yano, (C;-Cs)alkylamino, (Cr-Ca)alkyl
optionally substituted with from one to three fluorine atoms, and (Ci-Cs)alkoxy opuonally
substituted with from one to three fluorine atoms;

mth the praviso that when R, is hydrogen, Ro is not h’yd:dgcﬁ_ .

3.. A coﬁpdund sélected fr;)mfthe following compound-s and their pharmaceutically
acceptable salts: | |
’ 3-Amine-S-methiyl-heptanoic acid;
3 Alniﬂo#ﬁ-iﬁeﬂiyl-bcmoic acid;
3 Amino-s -methyl—nonanmc acid;
K (3S SR)-B—Amm@—S-—methyl heptanow acld
(3..5',5R).=3—Amma—ﬁ-methylfoctanmc acid; -
(38, 5R)‘~3' Amino-5 -methyi;nonanoic acid;
3 Amme—’.?-eyclopeutyl—5~niethyl heptanmc amd,
_ 3 Ammo-?—cyclohcxyl-s~methyl-heptan01c acid;
L (3.S‘,SR) 3- Ammo—?—cyclopentyl-S—meﬂlyi—heptanmc acid;
' '(3.5' 5R)~3-Anuno~7—cyclohexyl-S-methyl-hepvano;.c acxd



pharmaceutically acceptable carrier. 5. A conpound selected from
3-am no75- net hyl - oct anoi ¢ acid and pharmaceutically acceptable salts
thereof. 6 A pharnaceutical conpositi ogoconpri sing a therapeutically
effective amount of a conpound of claim5 or a pharnaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier. 7. A conpound
sel ected from (39, 5R) - 3-at ni no-5-net hyl -octanoic acid and pharmaceutically
acceptable salts thereof. 9. A phar mageuti cal conposition conprising a
t her apeu%ﬁé‘é‘lnPgﬁ"é‘P?hé’&"t7TR}‘€“lélﬁWF£1°§facé; conpound of claim7 or a
phar mace _tfshﬁablﬂm@ﬁ&g-m(%?tﬁﬂfﬁailotpﬁéae;r)em.ipranaﬁphcﬁz;phar maceutical |y

e c e o

.accepta carder. " 9. a_conpound as in any one of clains | to 3, or
a phar metdunitod-{23-dibepr-phtnylsTimel Heradspic 4ouk; ande preparation of a

medi canmept, for i he, L, f i sorder-or.condition selected from

fai nt nggi”%’?f‘%@k@:4.ﬁﬁfﬁ‘?gﬁ@%ﬂ%@?ﬁ%ﬁﬁa‘f?ﬁ%ﬁgé%ﬁ crani al disorders, hot
flashes, essential trenor, chem cal dependencies and addictions, including
dependengcj LGE1 O - . ] )

amanot a DEnpRRRE BBk A1 Rl AONBbnc FIPRMATBRR R, i,
haterepmiog enig, any otivad cbims Intledl ca p pharmackutiently goieptpble prdt thermfsendw cot i ne,

opi.Qj Ldi derivatives, sedatives, hypnotics,
beer?Azo ?%ﬁ%%?ﬁ%cgﬁ%ﬁggﬁolﬁﬁér anxiiolytics, and w thdrawal
synpt ans. associ ated with such dependenci es or .addictions; addictive

betsavi orscimpudiietrgted gamd-dmigo-S miagkydeetanaipapid sndiphgrmageutisgllt is, irritable

bo el oty }S) , chroni.c pain, acute pain, neuropathic pain, vascular
he%&gﬁ%’%l nu‘se‘.(‘é eadache, inflammtory disorders including 91 rheunatoid
arthritis, ostcoarthritis, and psoriasis; diuresis, prenmenstrual syndroneg,

pr egrens tA plemmachasiphlorongpoditoarcdmprishigmihenpeutaatly gifetunve amansigda 10. Use of
a -conpound_as. in any one of .cl ai t Q.3 r har maceut,i cal |y accept abl e
salchP‘i’Hé’Hé’B? a :? 0 a'ﬁ?aéf)“g'r%lfyi ag?leggafbi%as aﬁréhﬁfeggﬁ%(ﬁ oracteﬂtlecatl}' eatnent of a
- di Mcg@,mgqian@@ndi tion selected fromdelirium denentia, and amestic and
- ot her cognitive orneurodegenerative disorders, such as Parkinson's disease
(PD;, Hunt i ngton' s di sease (SH[})% Al zheiner! s-di sease,, senile denenti a,
. A compound selected from (35,5K)-3-amino-5-methyi-octanoic acid and

pharmaceutically acceptable salts thereof,

9. A phammacentical composition comprising a therapeutically effective amount of a

compound of claim 7 or a pharmaceutically acceptable salt thereof, and a pharmaceutically
accepiable carrier.

é, Use of a compound as in any one of claims 1 to 3, or a pharmaceutically acceptable salt

thercof, for the prepacation of a medicament for thd weatment of a disorder or condition selected
from fainmess attacks, fibromyalgia, hypokinesia, cranial dis;iifders, hot flashes, essential tremor,-
chezmcal depeﬁdenqiés and -addicfioﬂs, indu_c;‘mg d&pcndcﬁcics on or addictions to alcohol,
‘apaphetamines or amphétamine-like substances, caffeine, cannabis, cocaine, heroin,

" halluginogens, tobacco, inhalants and acrosol propellants, nicotine, opioids, phenylglyciding
-dariﬁﬁves;_-éedatives, hypn(;ﬁcs;‘%iehzqdia_zeﬁnés and other #nxiqu;ies, and withdrawal

_' sﬁhptoms_associated with shch .de:pendenéies or add ic-:'ti‘oﬁs; addictive behaviors iﬁqludingf

 gambling; migraine, spasticity, axthuitis, fimitable bowel syndrome (IBS), chronic pair, acute

'; pam, neuropathic paiﬁ, vascular headache, sinus héadabhe, iﬁﬂaxﬁiimto'ry disorders including

t



denentia of the Al zheinmer's type, nenory disorder, vascul ar denmentia, and
ot her denentias, including those due gg 11W di sease, . head trauma

Par ki nson' s di sease, . funtington's di sease, Pick's disease,
Creut zfel dt - Jakob di sease, or due. to nmultiple aetiol ogies; novenent

di sorders such as akinesias, . dysl anesias, including famlial paroxysnal
dyski nesi as, spasticities, Tourette's syndrone, Scott syndronme, PALSYS and
aki NHelfratdi@ hhiSos) B506@ bR AR PIGHAG v | ' LN

nedi cat i on-i_nduced, npvenent dLé%%hersﬁﬁhgﬁgb ept%%Pgﬁggégﬁaéa@%ﬁﬁggﬁp‘n1
neur SYSPBPTE deidet HaREuS pad gaviEc dpeagsl epti c- i nduced acute dystoni a,

neur ol epti c-i nduced acute akathisia, neuroleptic-induced tardive
dyskimesi @sesrh doRgbGatas gfm[yr@elysmaiﬂmw,%k a Bﬁa%méﬁt'icallggg@%t% gypdr o,
denyel inating diseases including nultiple sclerosis ( nd arayl ol at er al
sc| dhexep§ forihspreppratiop o€ n acdicumanp i thy reatiehtiof 11gisdidebef bendiich selected
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damage incly%iggﬂ cerebral i rction, subanol utoid nof rhage or rebr al
oedé‘??ﬁ%m‘il&? FremperyapeUnemayy dirorday vesaulaydemieniiamnd dtberenentis;,
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sl eBpkd denask (Feunfeldidale disesmiralueds ngrlasle achislbeRs Sheoahef W@sdrs B> M
sle | ders;. Jhypersomaia, - par.col epsy, sleep:.-wake cycle disorder sleep
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-claims 1 to 3,. g?itg,phar r_raceutni ?ﬁ%‘l‘? accgg a %gg%%ﬁdpﬁdgr@%ﬁ FEF he
pr eiapHersgrcliding medinapamdnduced mavement disorers, nafrokptic dndwbed PaikigoRid i on
sel ; 1, di i.hcl udi ng-d essi,on or depressive
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di mmlsa,new_ﬂm‘mhdu@ﬁmrdﬁw@ys_ﬂﬁ,xéﬁia_smmembﬁsm&@oe&w%;?'krfqur-
depression, . nel apchol.i c,depression, including anorexia, welig dss,

i nSOAKPE SRrpmg: ‘#ﬁf ginpdisgasks Mgludine waltihosmderosis (M radtaimolamtay pi cal
deReRSSHOMAINS), paFHet A Si O NSk increased -appetite,

“hyper sorlm_l aﬁu{)gﬁgﬁlorm_tﬁ g\%‘égéiﬁ? hﬁ%ﬂg&wﬁc%icbw,&%’g’%@ﬁg%f fective
di SerEpatyasnd psticqeticacusgiessigemind) inpotaliia, deSAEKIET 5 Ml BB FealaREL£S S| ON,

in ' i pokar |, di sorder, . bipolar H disorder and_cyclothym c disorder;
- co%‘hg gpﬁg f‘g‘l&g%?ﬁ” WW%?‘SY?FF‘&‘@I Heersiersfuedp seta oF chronic cerebrovascular

A dam&ge in€luding cerebral infarction, .subaxa¢hn_<5id haemorrhage or cerebral oedema,

11. | Use of a compound as in any one of claﬁns 1 to 3, or a pharmaceutically acceptable salt
~ thereof, for the preparation of & medicament for the treatment of a disordér or condition selected .
~ from sleep disorders including insommia, drug-associated sleeplessness, REM sleep disorders,
- hypersomnia, narcolepsy, sleep-wake cycle dfkorders, sleep apnéa_syndromes.,;i;.-a;asomnias,. and
- sleep disorders assaciated with shift work and iregular work hours.

12. Use ofa gompound as in any one of c}aims 1 to 3, or a pharmaceutically acceptable salt
thereof, for the pr-e;ptirfatioﬂ of & medicament for the treatment of 2 disorder or condition selected
from mood disorders; including_'dépression or depressive disorders, including single episodic or
. recurrent major dep_res'sive‘disqtder's, dysthymic di;orders,,déprcssiveneumsis-and néurotic-

T errmiog, melancholic depression, inclnding anorexia, weight loss,rins;omnia',‘ea,ﬂy moming



.anxiety disorders, including panic disorder with or w thout agoraphobi a,
agor aphobi a wit hout History of panic disorder, specific phobias including
speci fic ani mal phobias, social anxiety, social phobia,
obsessi ve- conpul sive di sorder, stress disorders, including post-traumatic
stress -disorder and acute stress dﬁg%rder, and general i zed anxiety
di sorders; borderline personality disorder; schizophrenia and ot her
psychotic disorders, including schizophreniformdisorders, schizoaffective
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psychotic mood di sorders |.ncluding severe najor depressjve ..di sorder, nood
i 284 Beiaris deprer o binaleiRSgEh ot Mg AeBoes m%@%bwaiaafafser%ng a and
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auninstiyclisirdas,deslpdiag gavio mikotder withswmdthout agoraphobia, agoraphobis withour

| history of panic disorder, specific phobias including specific animal phobias, social anxiety,

 social phobia, obsessive-compulsive disorder, stress disorders, including post-traumatic stress

disorder and acute stress disorder, and generalized anxiety disorders; borderline personality
disorder; schizophrenia and other psychotic disorders, including schizophreniform disorders,
s'chizoéffective disorders, delusional disorders, brief psychotic disordefs, shared psychotic
disorders, psychotic disorders with delusions or hallucinations, psychotic episodes of anxiety,
anxiety associated with psychosis, psychotic mood disorders including severe major depressive
disorder; mood disorders associated with psychotic disorders including acute mania and
depression associated with rbipolar disorder, mood disorders associated with schizdphrenia;
behavioral disturbances associated with mental retardation, autistic disorder, and conduct

 -disorder.




