WO 03/082807 PCT/1B03/00976 -1 AMNO ACIDS WTH AFFINITY FOR THE

a28- PROTEI N Background of the invention This invention relates to certain
a-am no awpds/ogfsat bind to the al pha-2-delta ((x26) subumct/Bé3/@9mal ci um
channel . These conpounds and 5 their pharmaceutically acceptable salts are
useful in the treatnent of a variety of psychiatric, pain and other

di sorders. Summary of the Invention 10 This invention relates to conpounds
of the fornula | R3 R4 RS NH2 R2 1 R6 CO2H wherein R is hydrogen or

(d -Co)al kyl op t E(m \ IN1e at ons;
R2 is hydrogen o Eg? &?@%Mgg?%ﬂgqqgﬁx st S{‘Jlt‘lg%a\?\nlstﬁlﬁdr)g‘r!nﬂowﬁe 15 to
five fluorine atons; or R, and R2, together with the carbon to which they
are attached, forma three tBaskgramlﬂ)eft}tb inventignkyl ring; R3 is

(G -06)al kyl, (C3-0C6)cycloal kyl, (CB C6) cycl oal kyl - (G -C3)al kyl, phenyl,

e 56 il A NS o e o

optionally s | 1 r f bly
wthTrom zengne 248 E&%ﬁﬁBPPTéQE?OﬁC'“*A’X@"%”S?eWﬁgsif‘*‘c?"‘ﬁph%ﬁ’;"? and sai d

pyridyls and ttherrmeJTWaoeudchr achdptableesaltssarf usefull ipltentreatoentCsf & kyl and
WO 03/ 082807 PCT/ I BP3/ 00976 2 said r Cl- C3) al kyl, respectively,
can be opti oYANel QUG fatie PR ARd et diSdfidefs:

Summarv of the Invention

10 This invention relates to compounds of the formula |

R3 R4 R5
NH,
R; Ry ( Re
CO,H
wherein Ry is hydrogen or (C4-Cg)alkyl optionally substituted with from one

to five fluorine atoms;

R, is hydrogen or (C1-Cg)alkyl optionally substituted with from one

15 to five fluorine atoms; or

Ry and R, together with the carbon to which they are attached,

form a three to six membered cycloalkyl ring;

R3 is (C4-Ce)alkyl, (C3-Cg)cycloalkyl, (Cs-Cs)cycloalkyl-(C4-Ca)alkyl,

phenyl, phenyl-(C4-Cs)alkyl, pyridyl, pyridyl-(C4-Cs)alkyl, phenyl-N(H)-, or

20 pyridyl-N(H)- , wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with

from zero to three fluorine atoms, and wherein said phenyl and said

pyridyl and the phenyl and pyridyl moieties of said phenyl-(C+-Cs)alkyl and



fromone to three substituents, preferably with fromzero to two
substituents, independently selected fromchloro, fluoro, amno, nitro,
cyano, (QGvo@3)sdskyl am no, (Cl-C3)al kyl optionally substit ®cadBed/dob7d r om one
5 to three fluorine atons and (Cl-C3)al koxy optionally substituted with
from one to three fluorine atons; R4 is hydrogen or (Cl-GC6)al kyl
optionally substituted with fromone t®-five fluorine atons; R5 is

hydr ogen or (Cl-C6).al ti0 titut 4 b : a0 five
T bor ne ot o ot CRBIDJerPegVER el BF JioRaly, Shetred" Gith
pharmaceuti cgldm ¥Recndammesalibstitoéntslchreteraplyuivdth fréipedeto ctoertvodi ment s
of this invention include the foll ow nged conpounds of the fornmulg I and

thei r phar naceibstitents; wceppndently selected feom- AP - BUGO i aRINAY INtFRynanoi ¢

acid; 3-Amno-5,5, Z-tri et hyl - ogkanol i o ; ;

3- Ami no-5, 5, g;yﬁppnég:h{gfsbﬂgwgﬁmocC(gé-i'&%?an)g_?)RﬂnoH%ljyéqgsél}l{t?? r\%tthhf{ﬂm r?QSt anoi c
aci d; 43S, 5)-RrehTiDeriRe &tsthsahby(C:TOaRokyE optibrblly2€ubstituted with from

(3S, 5R) - 3- Ami no- 5, 8-di net hyl - nonanoi ¢ aci d;

( 3S) - 3- A no-dhestoghraee Qg ateg) anoi ¢ aci d;

(3S)-3-Am no-5,5,7-trimet hyl -octanoi c acid,

(3S)-3-Am no-5, 5, K1l RRIrBYEn RPIENTSalR i shtionafly substituted with from one
(3S)-3-Ani.no-5,5, 9-tri ':@t h% - dega%? ??:fg) \/\0%3/ 082807 PCT/ | B0O3/ 00976 -3
O her exanpl de figé fepaoefatemenbodi nents of this invention are the follow ng

compounds of the formula | and their pharmaceutically acceptable salts:
3- Am no- 6- cycl obutyy! 5 RbGYA or IEXRNPAIKYI Fptinally substituted with from one

10 to five fluorine atoms; and
Rs is hydrogen or (C4-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,55)-3-Amino-5,8-dimethyl-nonanoic acid;

20 (35,5R)-3-Amino-5,8-dimethyl-nonanoic acid;
(SS)-S-Amino;S,5,6-trimethyl-heptanoic acid;
(3S)-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.



5 3- Am no- 7-cycl opr opyl - 5- net hyl - hept anoi ¢ aci d;

3- Am no- 7- cycl obut yl - 5- net hyl - hept anoi ¢ aci d;

3- Ammi no- 7woyslosgsent yl - 5- met hyl - hept anoi ¢ aci d; PCT/IB03/00976
3- Ami no- 7- cycl ohexyl - 5- met hyl - hept anoi ¢ aci d;

3- Ami no- 8- cycl opr opyl - 5- et hyl - oct anoi ¢ aci d; 10

3- Ani no- 8- cycl obut yI - 5- net hyl - oct anoi ¢ a&i d;

3- Ani no- 8- cycl open - 5- et - j C i g . o ;

3- Ami no- 8- cycl ohex@ h%?ﬁ?ﬂ’r@& oogt %gﬁfg %’@ﬁégme“ts of this invention are the
3- Am no- 6'Cy010‘i186v | compoghdeet diyItheexemmila aciadd their pharmaceutically
3- Am no- 6- cycl obut yl -5, 5- di net hyl - hexanoi ¢ acid; 15

3- A no- 6- cychogeptalie salts- di et hyl - hexanoi ¢ aci d;

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

3- Am no- 7- cycl opr 0p\Wmino%6-EY¢TEH RYI-5 Meathpitkd xandf 4tid;
3- Am no- 7-cycl obut%ﬁl-rglﬁg%ig*’mt hyslj- hept agloi c acid;

3- Ami no- 7-cycl opentyl -5, 5-di net hyl - hept anoi ¢ .aci.d; 20
3- Ani no57- cycl ohex§1A"5P9=7dPYﬁi?ﬂ’f9P¥h%15‘§%Fﬁﬁ|rr&e%%’i‘%f? aC"B
(3S, 5R) - 3- Am no- 6- cycl obut yl - 5- net hyl - hexanoi ¢ aci d;

(3S, 5R) - 3- Ami no- 7- S \whiABI0BYdIoButyRS yéthilardmansic agid; d;
(3S, 5R) - 3- Am no- 7- cycl obut y1 - 5- net hyl - hept anoi ¢ aci d; WD 03/ 082807

PCT/ 1 B03/ 00976 -4 (,.3S, 5R) -3-Am no-7-cygcl qpent vl.- 5-net hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Ani no- 7-% |'Bﬂ'?ch-'@%@Y‘h%ﬂ%ﬁﬂ?ﬁ%?%"&%?@?
(3S, 5R) - 3- Am no- 8- cycl opr opyl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Ami no- 8- yehinbt-gyciGhewt-Byhethyt-hepiacoaiaid; 5
(3S, 5R) - 3- Am no- 8- cycl opent yl - 5- et hyl - oct anoi ¢ aci d;

(32 20 S A v SN EHBR RO AR AR ARfotatty
(3S, 5S) - 3- Ami no- 7- cycl opr opyl - 5- net hyl - hept anoi ¢ aci d;

10 3-Amino-8-cyclobutyl-5-methyl-octanoic 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;
3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;

15 3-Amino-6-cyclopentyl-5,5-dimethyl-hexanoic acid;
3-Amino-6-cyclohéxyl-5,5-dimethyl-hexanoic acid,
3-Amino-7-cyclopropy|-5,5-dimethyl-heptanoic acid,;
3-Amino-7-cyclobutyl-5,5-dimethyl-heptanoic acid;
3-Amino-7-cyclopentyl-5,5-dimethyl-heptanoic acid;

20 3-Amino-7-cyclohexyl-5,5-dimethyl-heptanoic acid;
(3S,5R)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(3S,5R)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;

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



(3S, 5S)-3-Am no- 7- cycl obut yl - 5- net hyl - hept anoi ¢ aci d; 10
(3S,5S)-3-Am no-7-cycl opentyl -5-net hyl - hept anoi ¢ aci d;

(3S, 5S) - 3wamsie2s8d7? cycl ohexyl - 5- net hyl - hept anoi ¢ aci d; PCT/IB03/00976
(3S, 5S) - 3- Am no- 8- cycl opr opyl - 5- et hyl - oct anoi ¢ aci d; :
(3S, 5S) - 3- Am no- 8- cycl obut yl - 5- met hyl - O%t anoi ¢ aci d;

(3S,5S) - 3- Am no- 8-cycl opent yl - 5- net hyl - oct anoi ¢ aci d 15

(3S, 5S) - 3- Ami no- 8 ? F@t@m SWMerﬂﬂfﬁﬁﬁt |c’nypdan0|c acid;
opr

(3S) - 3- Ami no- 6-cyc di‘met hyl - hexanol ¢ aci d;

(3S) - 3- Ami no- 6- cycl obutyl 5,5-di ne % aci
(3S) - 3- A no- 6- cydBSRMANENE: 7d?¥ﬁi‘? ypﬁéﬁ%ﬁ&f@e@@gw acid;
(3S) - 3- Ami no- 6- cycl ohexyl 5, 5-di et hyl - hexanoi ¢ aci d; 20

(3S) - 3- Ami no- 7- cyqhg pyJA-rﬁné'Bjd: IFepicang Lactamild,acid;
(3S)-3-Am no-7- cyc:so?m 5-di Wm@]ﬂbﬁept anoi ¢ aci d;

(3S)-3-Am no-7-cycl 5 di nd WO 03/ 082807
PCT/ | BO3/ 00976 - g@%ﬁ%pﬂﬁr‘ﬂﬂ@ ﬁ%ﬁ)ﬂlfégyﬁtﬁg %%ﬁgﬂa hept anoi ¢ aci d;
O her specific errbodl ments of this invention i ncI ude the foll ow ng

conpourgls of the f(@8BR)G-AnaiNg-8-OyilopearipkSranetiylicctdnigic actkpt abl e sal ts:
3- Am no- 5- net hyl - hept anoi ¢ acid; 5 3- Am no-5-net hyl -octanoi ¢ aci d;

3 mo- - 1ot 08300 ¢ RS AP T apBBRAgk ol 0 acld

acid; and 10 (3S)-3-Am no-5, 5-di net hyl -decanoi c acid. This invention also

rel ates to conpoundS,ss)- S-Amuh@-ﬁmycjphut\yl -5-mmthykhexanoic acid,
(3S,5S)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,55)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;

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

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

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



Rl R2 HO2C | A wherein R, is hydrogen or (C, -C3)al kyl optionally
substituted with fromone 15 to five fluorine atons; R2 is hydrogen or
(C, - C3) alwglosogasnonal | y substituted with fromone to fivecThBwomws at ons;
or R and R2, together with the carbon to which they are attached, forma
three to six nmenbered cycloal kyl ring; 20 R3 is (C, -C6)alkyl,

(C3-C6) cycl oal kyl, (C3-C6)cycl oal kyl - (c5-C3)al kyl, phenyl,

e i sy BB T Rl B 1

optionally substituted with fromone to five fluorine atons, preferably
wi th WO 03/ 082807 Qreét bB@&ﬂO(wﬁtﬁodlmniS ofnthisrivandiontingude the foliewiagors, “and

of “sai 0 phenyomronnea i formulR | & angf Phgadicily teplite Slhe T Ve U

can be optionally substituted vvith fromone to three substituents,

preferably w th frpamies-8-rhethylkbeptanolesddiduent s, i ndependently sel ected
fromchl oro, fluoro, am no, nitro, cyano, (Cl- CS)aI kyl'am no, (Cl-C3)al kyl
optionally substitu thfrFmone three fluorine atons and

( C1- C3)%al koxy opt i% 51'” Jneky ??}FBS'CVQC?% from one to three fluorine
atons; with the proviso that when Rl is hydrogen, R2 is not hydrogen; 10

and t he phar maceuB-AmingSanethpkadnhanaiakerl; of such conpounds. This invention
also relates to conmpounds of the formula A1 H2ZN R 3 HX®R2C

3-Amino-5,5-dimethyl-nonanoic acid;
3-Amino-5,5-dimethyl-decanoic acid;
(3S)-3-Amino-5,5-dimefhyl-nonanoic acid; and
10 (38)-3-Amino-5,S-qimethy|-decanoic acid.
This invention also relates to compounds of the formula |A:

HoN
R R,
HO,C

IA

wherein Ry is hydrogen or (C1-Cs)alkyl optionally substituted with from one

15 to five fluorine atoms;

R, is hydrogen or (C4-Cg)alkyl optionally substituted with from one

to five fluorine atoms; or

R, and Ry, together with the carbon to which they are attached,

form a three to six membered cycloalkyl ring;

20 Rs is (C1-Ce)alkyl, (C3-Ce)cycloalkyl, (Ca-Ce)cycloalkyl-(C1-Ca)alkyl,
phenyl, phenyl-(C-Cs)alkyl, pyridyl, pyridyl-(Ci-Ca)alkyl, phenyl-N(H)-, or
pyridyl-N(H)- , wherein each of the foregoing alkyl moieties can be

optionally substituted with from one to five fluorine atoms, preferably with



|A-1 wherein R3 is defined as for fornmula |I above, and the
pharmaceutically 15 acceptable salts of such conpounds. O her specific
enbodi nerve 3fos1shi s i nvention include the follow ng conpeardBozdostche
formula I A and their pharmaceutically acceptable salts:

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

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

3- A no- 5- net hexa noi ¢ ac

S e PSR R RS, S uidfein saig phenyt and said

5R) - 3- Ami no- 5 B RN PR By RN idiehids aridld phed Kyl and
5R) - 3- Am no- SPm)hh)#n- -g@ny}/am ngy{]%ganm(': aci d, p ﬁ (C1-Ca)alkyl an
h

E@T / fBég} nggsmthwd)%( Qn))allka!? respectivalpi @amchedopwnany/ ogmgioted with |
n n ,
(3S, 59)-3- pp 50’5%%%?'%)@ r?é‘%[’@ﬁﬁﬁa Riserafe rg‘m %618 S 2

3- Am nos 5- ﬁetéwdstﬁ:émgnyﬁdép@ha@ﬁme sttédled from chloro fluoro amino, nitro,
3-A mno 8- (2-fluoro-ph enﬁ: -5-net hyl - oct anoi ¢ aci
yla

5
3- Ani no- 8- ( 3-gyang; opHen sumdﬁywa)elkwmnt@na&y lUbStltUted with from one

3 Ak no- 2 (4 HPLEIBRAY loc T - oLARRY el syosttrod wi fom

3- A no- 8- ( 3-drid {d thee® flodrirey hfonds; met hyl - oct anoi ¢ aci d;
3- Ami no- 8- (4- fI uor o- phenyl) 5-met hyl -octanoi ¢ acid; 10

tri

3- Ani no- 5- net hyl - - - pct anoi

3- Ani no- 5- net hyl - ?R{"tﬂ 4 !38tt§ ﬁe%ﬁ JF hydrogen, Rz is not hydrogen;
et

g ﬁm hig g e thg ;ﬁw{ ﬂia}élauf?&illg %c%pf’a%léjsalts of such compounds.

3- Ari no-8- (2, 3-d ffmgmenﬂ&w|s;o_rgws§p ofibangs f el (bl 1A

3- Am no- 8- (2, 4-di fl uoro-pheny tanol ¢ aci
H2NWR3
HO,C
I1A-1

wherein Rs 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 A and their pharmaceutically acceptable salts:
3-Amino-5-methyl-8-phenylamino-octanoic acid,;
3-Amino-5-methyl-7-phenylamino-heptanoic acid;
20 3-Amino-5-methyl-6-phenylafnino-hexanoic acid;
(38S, 5R)-3-Amino-5-methyi-8-phenylamino-octanoic acid;
(8S, 5R)-S-Amino-S-methyl-?-phenylamino-heptanoic acid,
(3S, 5R)-3-Amino-5-methyl-6-phenylamino-hexanoic acid;

(8S, 5S)-3-Amino-5-methyl-8-phenylamino-octanoic acid,



3- Ami no- 8- (2, 5-di fl uor o- phenyl ) - 5- net hyl
3- Am no- 8- (2, 6-di fl uoro-phenyl) -5- net hyl
(3S, 5R) - 3wars82ss? net hyl
(3S, 5S) - 3- Am no- 5- net hyl
(3S, 5R) - 3- Am no- 8- (2-fl uor o- phenyl ) - 5- net hyl

-octanoi ¢ aci d;
-octanoi c acid;
-octanoi ¢ aci d;
-octanoic acid; 20
-octanoi ¢ aci d;

- 8- phenyl PCT/IB03/00976

- 8- phenyl

(3S, 5S) - 3- Ami no- 8- (2-fl uoro-phenyl ) -5-methyl -octanoic acid; (3S,
5R) - 3- Am no- 8- ( 3-f| I octanoi ¢, acid; . WO.03/ 082807
PCT/ | BO3/ 00976 3#3% 55&"‘%‘ A?W}Fgﬁé'hyﬁhﬁﬂﬂam‘%%wﬁf‘?'csa 't hyl - oct anoi ¢

acid; (3S, 5R)- 3 Am no- 8- (4-fl uoro- phenyl ) -5-net hyl -octanoi c acid; (3S,

5S) - 3- Ami no- 8- ( 4- f(B80E8)-BhaMio)} 5-methyIF-bhenylamina-hexartic aéias :

5R) - 3- Am no- 8- (2-trifluoro-phenyl)-5-nmethyl-octanoic acid; 5 (3S,

5S) - 3- Ami no- 8- ( 2- t infl.uoro- t.h I-oct \noi ¢ acid; (3S,

5R) - 3- Am no- 8- ( 3- t Lpmin u%PomEﬂlé(%th%Wﬂg ‘ﬁé noi ¢ acid: (3S,

5S) - 3- Am no-8-(3-trifluoro-phenyl)-5-nethyl - octanoic acid; (3S

5R) - 3- Ani no- 8- ( 4- (3-AfinmBe2ptheng-phebylpstingthybottamoiccacidj d;  ( 3S,

5S) - 3- Ami no- 8- (4-trifluoro-phenyl)-5-nethyl-octanoic acid; 10 (3S,

5R) - 3- no- 5- net - Ont ol - Of l ) o5)ig3- Am i no- 5- et hyl

-8-0-tolyl -oct ano:@é}\gﬁno 8 (% fﬁ@rgﬁhgﬂg' a%!)h%ogtaﬁﬁyﬁ am tol yl - oct anoi c

acid; (3S, 5S)-3-Amno- 5- met hyl -8-mtolyl-octanoic acid; (3S,

5R) - 3- Ami no- 5- net ByAmBrp8t(difluoraphenyl)-5-rmethyl-ostanes, acid;

5S) - 3- Am no- 5- net hyl - 8-p-tol yl -octanoic acid; (3S,

5R) - 3- Am no- 8- ( 2, RSyl 1 &bé&ﬁm (3S

5S) - 3- Am no- 8- ( 2, §)§|‘nﬁ uorg tphenél‘%@n@ i?ﬂeT CE%% o acll d; (3S,

5R) - 3- Am no- 8- (2, 4-di f 1 uor o- phenyl ) 5- nethyl octanoi ¢ acid; (3S,

5S) - 3- Ani no- 8- ( 2, 3-AIMinadr(3-tptargiPhenybiininetiydogtanaic aeida: 20 (3s,

5R) - 3- Am no- 8- (2, 5-di fl uoro- phenyl ) 5- met hyl - oct anoi ¢ aci d;
3-Amino-8-(4-trifluoro-phenyl)-5-methyl-octanoic acid;

10 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;

15 3-Amino-8-(2,4-difluoro-phenyl)-5-methyi-octanoic acid;
3-Amino-8-(2,5-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-_8-(2,6-difluoro-phenyl)-5-methyl-octanoic acid,
(3S,5R)-3-Amino-5-methyl-8-phenyl-octanoic acid;
(8S,58)-3-Amino-5-methyl-8-phenyl-octanoic acid,;

20 (3S,5R)-3-Amino-8-(2-fluoro-phenyl)-5-methyl-octanoic acid;

(8S,58)-3-Amino-8-(2-fluoro-phenyl)-5-methyl-octanoic acid;

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



(3S, 5S)-3-Am no-8-(2,5-difluoro-phenyl)5-nethyl -octanoic acid; WO
03/082807 PCT/1B03/00976 -9 (3S,

5R) - 3- Am wo-B/0880B- di f | uor o- phenyl ) - 5- net hyl - oct anoi ¢ aci ®@CT/IROTI00OES,

5S) - 3- Am no- 8- (2, 6-di fl uor o- phenyl ) -5-net hyl -octanoic acid. Preferred
conpounds of this invention include thoge of the formula 5 IA-2, H2N (S)
R2 R3 HO2C IA-2 wherein Rl, R2, and R3 are defined as for formula I

above. Exanpl es of BLARRL -ﬂga’,ragbﬁgﬁ” 6 _midthyl-dotaesit iagid; are 10
conmpounds of the f(grgohéﬁggl A-ZOV\%garei 11s )ﬁydroggn, R2 is nethyl and R3

Is defined as for fornmula | above., Exanples of specific enbodjnents of this
i nvention are the (3505RMA@'WMHEEOthPe'?Wéf’T’B&EWF%Ft?%\Q'E gl their
pharmaceutically acceptable salts: 15 (3S, 5R)-3-An no- 5- net hyl - hept anoi ¢
acid; (3S,5R)-3- Q\Q'BnQstfmhmbLS_-(lﬂlaam-ph@WIﬂs-rﬁeﬁﬁyl-octanoic acid;

(3S, 5R) - 3- Ami no- 5-'net hyl -nonanoi ¢ acid. Thi's invention also relates to
70 and thei r pha@acBBl BeAng-tEHHIUBT EreaN T TRENEORARET Cibor | ned as
5 (3S, 55)-3-Amino-8-(2-trifluoro-phenyl)-5-methyl-octanoic acid;
(3S, 5R)-S-Amino-8-(3—trif|uoro-phenyl);5-methyl-octanoic acid;
(3S, 5S)-3-Amino-8-(3-trifluoro-phenyl)-5-methyl-octanoic aéid;
(3S, 5R)-3-Amino-8-(4-trifluoro-phenyl)-5-methyl-octanoic acid;
(3S, 55)-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;
(3S, 5R)-3-Amino-5-methyl-8-m-tolyl-octanoic acid;
(3S, 5S)-3-Amino-5-methyl-8-m-tolyl-octanoic acid;
(38, 5R)-3-Amino-5-methyl-8-p-tolyl-octanoic acid
15 (3S, 5S)-3-Amino-5-methyl-8-p-tolyl-octanoic acid;
(3S, 5R)-3-Amino-8-(2,3-difluoro-bhenyl)5-methy|-octanoic acid;
(3S, 5S)-3-Amino-8-(2,3-difluoro-phenyl)5-methyl-octanoic acid;
(3S, 5R)-3-Amino-8-(2,4-difluoro-phenyl)5-methyl-octanoic acid;
(3S, 5S)-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;

(3S, 58)-3-Amino-8-(2,5-difluoro-pheny|)5-methyl-octanoicacid;



above and wherein said conpounds are selected fromthe follow ng conpounds
and their pharmaceutically acceptable salts: 3-Am no-4, 5-dinethyl - hexanoic

acid; 5 wWoAsioszse7, 6- di net hyl - hept anoi ¢ aci d; PCT/IB03/00976
3- Ami no- 4, 7-di met hyl - oct anoi ¢ aci d; 3 Am no- 4, 8- di net hyl - nonanoi ¢ aci d;
3- Ami no- 4, 9-di net hyl - decanoi ¢ aci d; @m no- 4- cycl opr opyl - pent anoi ¢ aci d;

10 3- Am no-4-cycl obutyl - pent anoi ¢ aci d; ¥ 3- Am no-4-cycl opent yl - pent anoi c
acid; 3-Am no- 4- | o -auei -5-m |- ic acid;

3- Anmi no- 5- cycl opr 3p§| @ﬁ?r;edt ﬁmgﬂ?a%g?lgbg)cph?nyl) ethyl-octanoic

3- Ami no- 5- cycl obutayid- 4- et hyl - pent anoic acid; 15

3- Am no- 5- cycl opent yI 4- met hyl - pent anoi ¢ aci d;

3- Ani no- 5-cycl ohe t D& ! Ayl Ee . ; ;

3- Ani no- 6- cycl opr % éﬁyﬂ‘% Klﬁhooﬁggg%fhgo@gb%nyl) 5-methyl-octanoic acid.

3- Ami no- 6- cycl obut yl - 4- met hyl - hexanoi ¢ aci d;

3- Am no- 6- cycl ope -4 i

3- Anmi no- 6- cycl ohe%ﬁeﬁbﬁ%@pbﬂﬁgﬁggﬁdﬂm 8ﬂon fblude those of the formula

3- Am nos 7- cygAgyr opyl - 4- et hyl - hept anoi ¢ aci d;

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

3- Am no- 7- cycl opent yl - 4- net hyl pt anoi ¢ aci d V\D 03/ 082807 PCT/ | BO3/ 00976
-11 3- Ani no- 7- cycl ohexyl - 4- net YINE

3- Ami no- 8- cycl opr opyl - 4- et hyl - oct agpoi ¢ \a\u
3- Ani no- 8- cycl obut yi - 4- met hyl - oct anfi Raci d; Rz
3- Am no- 8- cycl opent yl - 4- et hyl - oct gfoi ¢ aci d 5
3- Ami no- 8- cycl ohexyl - 4- met hylgy@“anoi ¢ aci d;

- 1A-2
wherein Ry, Rs, and Rz are defined as for formula | above.

Examples of more preferred compounds of this invention are
10 compounds of the formula IA-2 wherein Ry is hydrogen, R; is methyl and

Rs is defined as for formula | above.

Examples of specific embodiments of this invention are the
following compounds of the formula 1A-2 and their pharmaceutically

acceptable salts:
15 (8S,5R)-3-Amino-5-methyl-heptanoic acid;
(8S,5R)-3-Amino-5-methyl-octanoic acid; and
(3S,5R)-3-Amino-5-methyl-nonanoic acid.

This invention also relates to compounds of the formula IB

HO,C IB



3- Ami no- 9- cycl opr opyl - 4- met hyl - nonanoi ¢ aci d;

3- Am no- 9- cycl obut yl - 4- net hyl - nonanoi ¢ aci d;

3- Ani no- 9woysiosasent yl - 4- met hyl - nonanoi ¢ aci d; PCT/IB03/00976

3- Ami no- 9- cycl ohexyl - 4- net hyl - nonanoi ¢ acid; 10 3- Am no- 4-net hyl - oct anoi c
aci d; 3- Am no-4-net hyl - nonanoi ¢ aci d; C;'I Am no- 4- net hyl - decanoi ¢ acid; (3R
4R) - 3- Am no- 4, 5- di net hyl - hexanoi ¢ aci d; 0 (3R,

4R) - 3- Ani nO 4 @dg}hgﬁ—tﬁ +rn¢§d§®8& agEd a?lflg‘.aﬁé’"%vherem Rs is defined as

4R) - 3- Ami n I et oct anol aC|

4R) - 3- Ami no 4alBov:h raﬁmwr}e’lenmaaaldccampdunw e selected from the following
4R) - 3- Am no- 4, 9- di net hyl - decanoi ¢ aci (3R, )

4R) - 3- Ani no- 46%9996@%%911C‘i'b%hP'&?{H?acFeéﬂgPﬂ!y aqegRtable salts:

4R) - 3- Am no- 4- cycl obut yl - pentanoi ¢ acid; 20 (3R

4R) - 3- Ami no- 4- cycl gpening-4,pediinetiyl-berandle acidiR

4R) - 3- Am no- 4- cycl ohexyl - pentanoi ¢ acid; (3R,

4R) - 3- Armi no- 5- cycl r opyl t ent anoi ¢ ,aci d; WO 03/082807
PCT/ | BO3/ 00976 é’%ﬁ% ‘}ilé)dm m ng n8ﬂfc€|‘%g'ut yl -4-met hyl - pentanoi ¢ aci d;
(3R, 4R)- 3- Am no- 5-cycl opentyl - 4- met hyl - pentanoi ¢ acid; (3R,

4R) - 3- Ami no- 5- cycl 3iexinb-47 wirnbihyl-petanaiccaaid;aci d; (3R,
4R) - 3- Am no- 6- cycl opropyl - 4- net hyl - hexanoi ¢ acid; 5 (3R

4R) - 3- Ami no- 6- cycl id; (3R
4R) - 3- Ami no- 6- cycl%%ﬁﬁyl %%%& nﬁé@&ﬁ%%gﬁgm d; (3R
4R) - 3- Am no- 6- cycl ohexyl - 4- net hyl - hexanoi ¢ acid; (3R,

4R) - 3- Ani no- 7- cycldAmipg4, F-direethyl-deegioimacid; aci d; (3R,
4R) - 3- Am no- 7- cycl obut yl - 4- met hyl - hept anoi ¢ acid; 10 (3R
4R) - 3- Ami no- 7- CyC'@Rﬁﬂﬁ%—'&éydﬁﬁrakﬂllﬁﬁﬁéﬁél@ia‘éicﬁlci d

10 3-Amino-4-cyclobutyl-pentanoic acid;
3-Amino-4-cyclopentyl-pentanoic acid;
3-Amino-4-cyclohexyl-pentanoic acid;
3-Amino-5-cyclopropyl-4-methyl-pentanoic acid;
3-Amino-5-cyclobutyl-4-methyl-pentanoic acid;

15 3-Amino-5-cyclopentyl-4-methyl-pentanoic acid;
3-Amin§;5-cycIohexyl-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;

20 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,;



(3R, 4R)- 3- Am no- 7-cycl ohexyl - 4-net hyl - hept anoic acid; (3R

4R) - 3- Am no- 8- cycl opropyl - 4-net hyl - oct anoi ¢ acid; (3R

4R) - 3- Amiwo-0848238e1 obut yl - 4- met hyl - oct anoi ¢ acid; (3R PCT/IB03/00976
4R) - 3- Am no- 8- cycl opentyl - 4- net hyl - oct anoi ¢ acid; 15 (3R

4R) - 3- Am no- 8- cycl ohexyl - 4- net hyl - oct an0| c acid; (3R

4R) - 3- Am no- 9- cycl opr opyl - 4- net hyl - nonandic aci d (3R,

4R) - 3- Am no- 9- cycl Qbk%wyl‘-'ﬂzvabﬁﬁi I J0RR Iﬁeﬁ?drf&c a&éR

4R) - 3- Ami no- 9- cycl open -nonanoi ¢ acl d;
4R) - 3- Ami no- 9- cycl ohexyl - 4- net hyl - nonanoi ¢ aci d, 20 3R

4R) - 3- Ani no- 4- net h@fAfﬁtﬂOaﬁr@V@loa@Pd'l 4(’Bﬁhyl4P§taB°'ﬁ‘\rﬁ°|'ﬂ) 4 net hyl - nonanoi ¢
acid; (3R, 4R)-3- Am no-4-net hyl -decanoi ¢ acid; W 03/082807 PCT/1B03/ 00976

-13 (3R 4S)-3- Ani @%ﬂm% %g@bbuﬂyt-hﬁmaw 6(Ztaﬁbi@ acid;3R

4S) - 3- Am no- 4, 6- di net hyl - hept anoi'c aci d

4S) - 3- Am no- 4, 7- di net hyI oct anoi ¢

4S) - 3- Ami no- 4, 8- di Aghmipe: %GMQHB%‘YE&TBGW ?@@0'0 acid;
4S) - 3- Am no- 4, 9-di net hyl - decanoi ¢ acid; (3R

4S) - 3- Agi no- 4- cycl gmmipYL8-BHEIbREY)I-A-mettli-octadidic acid;
49S) - 3- AQ no- 4- cycl obut yl - peﬁqtﬂanm C aC| dh:y (3R,

4S) - 3- Am no- 4- cycl gpent tan0|

4S) - 3- Ani no- 4- cycl g V%Z%E%é]%ﬁ'&pé( %:ﬂy%éraeﬂgc acid,

4S) - 3- Am no- 5- cycl opropyl - 4- net hyl - pentanoi ¢ acid; (3R
4S) - 3- Ami no- 5-cycl Qmmimb-meymbmyFMMtameMi@acid( 3R,
4S) - 3- Ami no- 5-cycl opentyl - 4- met hyl - pent anoi ¢ aci d; (3R

49)- 3. A no- o- cycl SRTARYTS SrR Y PRENERGL forRlol: agl”
4S) - 3- Ami no-6-cycl obut yl - 4- net hyl - hexanoi ¢ aci d;
, 3-Amino-9-cyclohexyl-4-methyl- nonanoic acid;
10 3-Amino-4-methyl-octanoic acid;
3-Amino-4-methyl-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;
15 (3R, 4R)-3-Amino-4,7-dimethyl-octanoic acid;
(3R, 4R)-3-Afnino—4,8-dimethyl-nonanoic acid;
(3R, 4R)-5-Amino-4,9-dimethyl-decanoic acid;
(3R, 4R)-3-Amino-4-cyclopropyl-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclobutyl-pentanoic acid;
20 (3R, 4R)-3-Amino-4-cyclopentyl-pentanoic acid;
(3R, 4R)-3-Amino-4-cyclohexyl-pentanoic acid;

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



(3R, 4S)-3- Am no- 6-cycl opentyl - 4- net hyl - hexanoi ¢ acid; (3R

4S) - 3- Am no- 6- cycl ohexyl - 4- net hyl - hexanoi ¢ acid; (3R,

45S) - 3- Amwo-03/0823801 opr opyl - 4- net hyl - heptanoi ¢ acid; (3R, PCT/IB03/00976
4S) - 3- Am no- 7- cycl obut yl - 4- et hyl - hept anoi ¢ acid; 20 (3R

4S) - 3- Am no- 7- cycl opent yl - 4- net hyl - hept a.I pi ¢ aci d (3R,

4S) - 3- Ami no- 7-cycl ohexyl - 4- net hyl - hept an&ic acid; (3R

4S) - 3- Ami no- 8- cycl egm ony)- 3%rmabratby@stslﬁppwnétﬁpcbem&élm807
PCT/ | B03/ 00976 -14 (3R, 4S) Am no- 8- cycl obut yl - 4- net hyI oct anoi ¢ aci d;

(3R, 4S)-3- Am no- 8- cycl ope | - -rrethl-octanocamd
4S) - 3- Ami no- 8- cycl 6?‘%- ﬁ%‘f‘ﬁ' -CYIOREMYIcA-mathyl-penignoic aCld

4S) - 3- Ami no- 9- cycl opropyl 4- et hyl - nonanoi ¢ aci d 5 (3R
43) - 3- Ami no- 9- cycl paRitaRk)- 9~Aﬁ3’hb§5 -cYEIoIRENyi-a-raethyl- pelﬁt(%Ronc acid;

4S) - 3- Am no- 9- cycl opent yl - rret hyI nonanoi ¢ aci d

4S) - 3- Am no- 9- cycl nan0| C, aci )

4S) - 3- Ani no- 4- net ha’ﬁ’o‘ﬁ a%dﬁ”&'nﬁ' -eyc @ﬁpyhﬁn%‘ﬁﬂfﬁ%ﬂﬁ’!%q'ﬂyl - nonanoi ¢
acid; and 10 (3R 4S)- 3- Am no-4-nmet hyl -decanoi c acid. This invention also

rel atessto the con8R{MR)-BAnihe-6-cyalothutyl->metBN-HekanoRCadi€l; and t hei r
phar maceutical |y accept abI e salts wherein R3 is defined as above and

thel r phar maceut | cey e ARt ab e Sl e Ry BEBis A ecanoi o acid:
3- Am no- 6- cycl opr opyl - hept an0| c acid; 3-Am no-6-cycl obutyl - heptanoi c aci d;
3- Ami no- 6- cycl open(@Fl,AHRépﬁ-a\m]'hc-6ac3‘rcdbhexyl-4-methyl-hexanoic acid;
(3R, 4R)-3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;
(3R, 4R)-3-Amino-7-cyclobutyl-4-rriethyl-heptanoic 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-9-cyclopropyl-4-methyl-nonanoic acid;
(38R, 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;



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

3- Am no- 7- cycl opr opyl - 6- et hyl - hept anoi ¢ aci d; WO 03/082807 PCT/|1B03/ 00976
- 15 3- Amiwo-03/82801 obut yl - 6- met hyl - hept anoi ¢ acid; 3- Ami n@cTABY3M0oTHE
ntyl - 6- net hyl -heptanoic acid; 3-Am no-7-cycl ohexyl -6-net hyl - hept anoi c
acid; 3- Am no-8-cycl opropyl - 6- et hyl - _gtéanoi c acid; 5 '
3- Am no- 8- cycl obut yl - 6- net hyl - oct anoi ¢ i d;

3- Ami no- 8- cycl open@ﬁ,-@é@hmoa%-am@emyaﬁé@noic acid;

3- Ami no- 8- cycl ohexyl - t hyl - octanoi ¢ aci d;

3- Ami no- 9-cycl opro - 6- net hyl - nopgnoi cid; . .

3- Ami no- 9- cycl obut ,Glsr}‘é‘ﬁﬁn%'gréalﬁ?%tﬁ&kl eptangic acid;

3- Ami no- 9-cycl opentyl - 6- met hyl - nonanoi ¢ aci d;

3- Ami no- 9- cycl ohexgR, Ritinerarreaméthgcoctanoic acid;

3- Ami no- 10- cycl opropyl - 6- net hyl - decanoi ¢ acid; 3-Am no-1

0- cycl obut yl - 6- net - decanoi.c | d. . .-

3- Ani no- 10- cycl Oped?ﬁﬁr|4%§:%F}'Pﬂ'.3$ég%%}PX"%%’?%}O'%%C'C”

3- Ami no- 10- cycl ohexyl - 6- et hyl - decanoi ¢ aci d;

3- Ami nos 6- i sopr opy(3H) &) -BAaminard|HdimehPrdewandjBacldnet hyl - nonanoi ¢ aci d;
3- Am no- 6, 9-di net hyl -decanoi ¢ acid; (3S, 6R)-3-Am no-6-nethyl-decanoic

acid; 20 (3S, 6R) -3 ATRNQ KB-cvcl opr - ¢ i: aid;  (3S,

6R) - 3- Ani no- 6- cycl(ggﬁ%ﬁ%ﬁ’gﬂ%%gicgcg’% éﬁﬁ%(%gg}%'&a&&

6R) - 3- Ami no- 6- cycl opentyl - hept anoi ¢ aci d; WO 03/082807 PCT/1B03/00976 -16
(3S, 6R) - 3- A no- 3By dBpBeiiyindiémyalobutyl-gentanoic acid;

(3R, 48)-3-Amino-4-cyclopentyl-pentanoic acid;
(3R, 48)-3-Amino-4-cyclohexyl-pentanoic acid;

10 (3R, 4S)-3-Amino-5-cyclopropyl-4-methyl-pentanoic acid;
(3R, 4S)-3-Amino-5-cyclobutyl-4-methyl-pentanoic acid;
(3R, 4S)-3-Amino-5-cyclopentyl-4-methyl-pentanoic acid;’
(3R, 4S)-3-Amino-5-cyclohexyl-4-methyl-pentanoic acid;
(3R, 48)-3-Amino-6-cyclopropyl-4-methyl-hexanoic acid;

15 (3R, 4S)-3-Amino-6-cyclobutyl-4-methyl-hexanoic acid;
(3R, 4S)-3-Amino-6-cycIopentyl-4-methyl-hexanoic acid;
(3R, 48)-3-Amino-6-cyclohexyl-4-methyl-hexanoic acid;
(3R, 4S)-3-Amino-7-cyclopropyl-4-methyl-heptanoic acid;
(3R, 4S)-3-Amino-7-cyclobutyl-4-methyl-heptanoic acid;

20 (3R, 4S)-3-Amino-7-cyclopentyl-4-methyl-heptanoic acid;
(3R, 4S)-3-Amino-7-cyclohexyl-4-methyl-heptanoic acid;

(3R, 4S)-3-Amino-8-cyclopropyl-4-methyl-octanoic acid,



(3S, 6R)-3-Am no-7-cycl opropyl - 6- met hyl - hept anoi ¢ acid; (3S,

6R) - 3- Ami no- 7- cycl obut yl - 6- met hyl - hept anoi ¢ acid; (3S,

6R) - 3- AniwWo0-03/082801 opent yl - 6- met hyl - hept anoi ¢ acid; 5 (3S, PCT/IB03/00976

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

6R) - 3- Ami no- 8- cycl opr opyl - 6- net hyl - oct agal c acid; (3S,

6R) - 3- Ami no- 8- cycl obut yl - 6- met hyl - oct anai*t acid; (3S,

6R) - 3- Am no- 8- cycl 3. VycREAIA-f I-%ctanb%samd

6R) - 3- Ami no- 8- cycl %%/ 3 Q (?1% y(g:ct angl C aegwd 10 S,

6R) - 3- Am no- 9-cycl opro I - 6 rret hyI nonanoi ¢ aci d 38 )

6R) - 3- Ani no- 9- cyc| (ERItA8)-BAmEDerBICYeRANY Y- methyl-octangic acid;

6R) - 3- A no- 9- cycl opent yI 6- met hyl - nonanoi ¢ acid; (3S,

6R) - 3- Ani no- 9- cycl ARRROBLcyRRIEI- @-n@é&h?lroctéﬁﬁc acid;

6R) - 3- Am no- 10-cyc pro y 6 rret hyI decanoic acid; 15 (38,

6R) - 3- Ami no- 10- cycl obut I - 6- ecanoi ¢ aci X .-

6R) - 3- Ani no- 10- cyc{3p -Aei"r’»%ﬁrﬁm fQRFEBY{tﬂ @equ&ongpglg, acid,

6R) - 3- Ami no- 10- cycl ohexyl - 6- et hyl - decanoi ¢ acid; (3S,

6R) - 3- Awii no- 6- i sopIEPMS)ERRANGDCyRIIbLity{BMethyl-nonanoic acid;

6R) - 3- Am no- 6, 8- di net hyl' - nonanoi ¢ aci d; 20 (3S

6R) - 3- Ami no- 6, 9-di net h canoi.c acid; 3-A rrethyl oct anoi ¢
acid; (3S, 69)-3- r‘l‘g ﬁﬂl -Gy IaReHIY %/\H‘B%%Q’%é‘g? PCT/ | BO3/ 00976

-17 (3S,
6S) - 3- Ani
6S) - 3- Ani
6S) - 3- Ani
6S) - 3- Ani
6S) - 3- Ani

10

15

20

6S) - 3- Am no- 6- net hyl - decan0| c aci d, (38,
no- 6- cycl @P, AH3-Amiia0aye|ohexyl-4-ntedByl-nonanoic acid;
no- 6- cycl obut yl - heptanoi ¢ acid; (3S,

O S oY BRE A ARG rannicl bR

no- 6- cycl
no- 7-cycl opropyl - 6- met hyl - hept anoi-c aci d;

(3R, 4S)-3-Amino-4-methyl-nonanoic acid; and
(3R, 45)-3-Amino-4-methyl-decanoic acid.

This invention also relates to the compounds of the formula IC

HzNj/\/LRS

HO,C IC

and their pharmaceutically acceptable salts wherein Rz is defined as
above and wherein said compounds are selected from the following

compounds and their pharmaceutically acceptable salts:
3-Amino-6-methyl-decanoic acid,;
3-Amino-6-cyclopropyi-heptanoic acid;
3-Amino-6-cyclobutyl-heptanoic acid,;
3-Amino-6-cyclopentyl-heptanoic acid,;
3-Amino-6-cyclohe*yl-heptanoic acid,

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



(3S, 6S)-3-Am no-7-cycl obutyl -6-nethyl -heptanoic acid; (3S,

6S) - 3- Ami no- 7-cycl opent yl - 6- net hyl - heptanoi ¢ acid; (3S,

6S) - 3- AniwWo0-03/082801 ohexyl - 6- net hyl - hept anoi ¢ aci d; 10 (3S, PCT/IB03/00976
6S) - 3- Ami no- 8- cycl opropyl - 6- et hyl -octanoi ¢ acid; (3S,

6S) - 3- Ami no- 8- cycl obut yl - 6- net hyl - oct angj aci d; (3S,

6S) - 3- Ami no- 8- cycl opent yl - 6- et hyl - oct an acid; (3S,

6S) - 3-A 8- | S,
05 - 3- A no- - cycl RTORST T CVE'bBﬁ‘yY‘ ?ﬁﬁﬁﬂﬁtﬁ%ﬁ?&% a‘ﬁ‘g (35

6S) - 3- Am no- 9- cycl obut yl - 6- net hyl - ngnanoi ¢ aci d; <§
6S) - 3- Ani no- 9- cycl Sp¥RinA- 7'@¥ﬁ'@9ﬁ9tlyl‘ﬁt5ﬂ9ml beptangic agidjs
6S) - 3- Ami no- 9- cycl ohexyl - 6- net hyl - nonanoi ¢ acid; (3S,

6S) - 3- Am no- 10- cy c oMY Y cheIBREXYI 6-FREANH t@idlacid 35,
6S) - 3- Ami no- 10- cycPobutyI S et hw decan0| ce?)am d; 20 (3S,

6S) - 3- Am no- 10-cycl o ent yl met dec | C acj d: (3
6S) - 3- Ami no- | 0- cycB ingr-e Gyﬁleprﬂﬂ{"é eC‘éE'Pt? dcidizg,
6S) - 3- Ami no- 6-i sopropyl - hept anoi ¢ aci d WO 03/082807 PCT/1B03/00976 -18

(3S, 6Sk-3- Am no- 638&r€|Imiayblobmy%qnéth%bdanambcnd 3S,
6S) - 3- Ami no- 6, 9-di net hyl -decanoic acid. This invention also relates to

Ra are def i ned as SUMRGrGYSOPORNLLE e@xbﬁaﬁgl‘%ﬁq:h;cﬁﬂf{ cal 1y acoept abi e

salts of such conpounds. Exanples of specific enbodinments of this invention

are the 3-Amino-8-cyclohexyl-6-methyl-octanoic acid;
3-Amino-9-cyclopropyl-6fmethyl-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-cyclohexyl-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 (38, 6R)-3-Amino-6-cyclopropyl-heptanoic acid;

(3S, 6R)-3-Amino-6-cyclobutyl-heptanoic acid;

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



foll ow ng conmpound of formula IV and its pharmaceutically acceptable 10
salts: 2-am nonet hyl - 4-propyl -heptanoic acid. This invention also rel ates
to conmpouwosos2svhe formula 1A H2N )""~ HORC R3 |1 A wheceitrodRBIT6s
defined as for fornmula |I above, and the pharmaceutically 15 acceptable
salts of such conpounds. Qther specific enpodiments of this invention

i nclude the follow ng corrpounds of the & mula I1A and their
pharmaceutically ac )

2- Am nonet hyl - 4- net 7P éﬁﬁb&% p¥call%r(|)ex(¥l heptgnOIc acid,

2- Am nonet hyl - 4- net hyI - 6- phenyl - hexanoi c acid; 20

2- Ami nonet hyl - 7- (4- (3&,06%}:grw@mpoﬁ-ayqimrnpyl-ﬁrmtbyime\ptm@amd

2- Am nonet hyl - 7- (3-f | uor o- phenyl ) - 4- net hyl - hept anoi ¢ aci d; WO 03/ 082807

PCT/ | BO3/ 00976 -19 | ff{é#l yl - hept anoi c
acid; 2- Am nonet hy :-?sf%n%gﬁ'w&go&%%& lﬁ@ﬁﬂe amﬁ%gteyr}m c acid;

2- Am nonet hyl - 7- (3, 4- di fl uor o- phenyl ) - 4- net hyI hept anoi ¢ acj d;

2- Ami nonret hyl - 4- et (38,-6R) (Qﬁmlﬂﬁﬂu@)\fcdﬁﬂﬂﬂ’ﬁﬂt -methyiheplanaiaaside 5 acid;

2- Am nonet hyl - 4-net hyl -7-(3-trifluoronethyl -phenyl)-heptanoic acid;

2- Ami nomgt hyl - 4- net -eh)(é’cAH.héJ mx*wémémwhéptaﬁ@wm ¢ acid; 10

2- Am nonet hyl - 4- net 6-"'phenyl am no- hexanoi ¢ aci d

2- Am nonet hyl - 4- net h I -7- ph | anmi no- hept gnoi c .a mi nonet hyl
_4-net hyl - 8- phenyl a C2-BRIBY 8- Q;Prgm?l atfyi-odtandic At
4R) - 2- Am nonet hyl - 4- rret hyI 7- phenyl - hept anoi ¢ aci d;, (2R
4R) - 2- Ami nonet hyl - 438 ER)L3-Anfime8ydyclebiayl®-metityldctanoic acid;
(38S, 6R)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid;
(3S, 6R)-3-Amino-8-cycIohexyI-G—methyl-octanoic acid;
io (3S, 6R)-3-Amino-9-cyclopropyl-6-methyl-nonanoic acid;

(8S, 6R)-3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;
(8S, 6R)-3-Amino-9-cyclopentyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-9-cyclohexyl-6-methyl-nonanoic acid;
(3S, 6R)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
15 (3S, 6R)-3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
(3S, 6R)-3-Amino-10-cyclopenty|-6-methyl-decandic acid;
(3S, 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;
(3S, 6S)-3-Amino-6-methyl-octanoic acid;

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



15 (2R 4R) - 2- Am nonet hy -7-
(2R, 4R) - 2- Am nonet hyl - 7- ( 3-
(2R, 4R) - 2worvssaset hyl - 7- ( 2-
7-(2
7- (3,

(

fl uor o- phenyl) - 4-net hyl - heptanoi ¢ aci d;

f
(2R 4R) - 2- Am nonet hyl - , 4-

4-

2

4-f| uor o- phenyl ) - 4-net hyl - heptanoi ¢ aci d;
I
I

u
uor o- phenyl ) - 4- met hyl - hept an@cCt/1B&oaw d;
di f | uor o- phenyl) - 4- net hyl - hept anoi ¢ aci d;
di

(2R, 4R) - 2- Am nonet hyl - | fl uoro- phe7nyl )-4-net hyl - heptanoic acid; WO

03/ 082807 PCT/1B03/00976 -

0 (2
R, 4R) - 2- Ami nonet hyl 74« ) -HOLNG: b- phenyl ) - heptanoi c acid,
(2 R 4R) - 2- Ami norret@él %? nc( r%uéihiy uor%?réélt hyl - phenyl ) - hept anoi c

acid; 5 (2R 4R)-2- Ani norretﬁ&/m 4 met hyl - 7- (4-trifl uoromet hyl - phenyl) -
hept anoi ¢ acid; (2R88RHSP3 m@r@pwppmubhwanewa am no- hexanoi ¢ aci d;
(2R, 4R) - 2- Am nonet hyl - 4- rret hyl - 7- phenyl am no- hept anoi ¢ aci d;

(2R 4R) - 2- Ami nonet BRARY I} Hypi ¢ acid; 10
(2R, 4S) - 2- Am nonet R # ~ et hy‘no86 Egﬁ;@bﬂ:@ﬂhé&ﬂgﬁ@fsc aci d

(2R, 4S) - 2- Am nonet hyl - 4- met hy| - 6- phenyl - hexanoi ¢, aci

(2R, 4S) - 2- Ami nonet K§$-&S) aﬁrm@@r%cm{ehwtytbeméﬂﬂ'ﬂac ptanoi ¢ acid:
(2R, 4S) - 2- Am nonet hyl - 7- ( 3-f | uor o- phenyl ) - 4- met hyl - hept anoi ¢ 15 aci d;
(2R, 4S) -2- Ami nonet s - sy 3-Arhmerecpiienetyl-hdptaioitycidept anoi ¢ - aci d;

(3S, 68)-3-Amino-7-cycloprépyl-6-methyl-heptanoic acid;
(3S, 6S)-3-Amino-7-cyclobutyl-6-methyl-heptanoic acid;
(3S, 6S)-3-Amino-7-cyclopentyl-6-methyl-heptanoic acid;
(3S, 6S)-3-Amin047-cyclohexyl-6-methy|—heptanoic acid;
10 (3S, 6S)-3-Amino-8-cyclopropyl-6-methyl-octanoic acid;
(3S, 6S)-3-Amino-8-cycIobuty|-6-methyl-octanAoic acid;
(38, 6S)-3-Amino-8-cyclopentyl-6-methyl-octanoic acid; -
(38, 6S)-3-Amino-8-cyclohexyl-6-methyl-octanoic acid;
(3S, 68)-3-Amino-9-cyclopropyl-6-methy|-nonan6ic acid;
15 (3S, 6S)-3-Amino-9-cyclobutyl-6-methyl-nonanoic acid;
(3S, GS)-S-Amino-9-cyclopentyl-6-methyl-nonanoic acjd;
(38, 6S)-3-Amino-9-cyclohexyl-6-methyl-nonanoic acid;
(3S, 6S)-3-Amino-10-cyclopropyl-6-methyl-decanoic acid;
(3S, 6S)-3-Amino-10-cyclobutyl-6-methyl-decanoic acid;
20 (3S, 6S)-3-Amino-10-cyclopentyl-6-methyl-decanoic acid;
(3S, 6S)-3-Amino-10-cyclohexyl-6-methyl-decanoic acid;

(38, 6S)-3-Amino-6-isopropyl-heptanoic acid;



(2R, 4S) - 2- Am nonet hyl - 7- (2, 4-di f| uor o- phenyl ) - 4- net hyl - heptanoi ¢ acid; 20
(2R, 4S) - 2- Am nonet hyl - 7- (3 4-di f| uor o- phenyl ) - 4- net hyl - hept anoi ¢ aci d;
(2R, 45S) - 2worsgaset hyl - 4- met hyl - 7 (2-trifluoronethyl - phenylPCI/1RE3M0aT%0I C
acid; (2R 4S)-2- Ami nonet hyl -4-nmet hyl -7-(3-trifluoronethyl-pheriyl)- 25

hept anoi ¢ aci d; WD 03/082807 PCT/ 1 B03/ 001 76 -21
(2R, 4S) - 2- Ami nonet hyl - 4-net hyl - 7- (4-tri T1%or onet hyl - phenyl ) - hept anoi ¢
aci d; (2R 4S)-2- Amﬁ 3’JAh4in816t$l)dime XPHSﬁ%@@hB@* Bgganoi ¢ aci d;
(2R, 4S) 2- Am nonet - 4- rret hyl - 7- phenyl am no- heptanoic acid; 5
(2R, 4S) - 2- Am norreth | - 4- et hyl henyl am no- oc¢t anoi ¢ acid; (2R
4S) - 2- Ani normet hyl - %y@ﬁ)o@ré@‘ﬂoﬁg g thitkdeganaic aeidy:
2- Am nonet hyl - 3- (1- et hyl - cycl opropyl ) - propi oni ¢ aci d
2- Ami nonet hyl - 3- ( Lpidiklestion 2186 exlestoroemhsindisastitie formula Il:
2- Am nonet hyl - 3- (1- propyl - cycl opropyl ) - propi onic acid 10
2- Am nonet hyl - 3 (1-isopropyl-cycl opropyl )-propionic acid
2- Am nonet hyl - %% opyl ) - propi oni ¢ acid

u

3- (1o
2- Ami nonet hyl - 3- ( 1- g%fﬁgopyl)-propionic aci d
2- Am nonet hyl - 3-[ 1- yl)-cycl opropyl]-propionic acid
2- Ami nonet hyl - 3- (1- g N | -cycl obutyl)-propionic acid 15
2- Ami nonet hyl - 3- (1- et yl -cycl obutyl)-propionic acid
2- Am nonet hyl - 3- (1- propyl - cycl obutyl ) - propionic acid
2- Ami nofiet hyl - 3- (1Hnet hyl - cycl opent yl ) - propi oni ¢ aci d
2- Am nonet hyl - 3- (1- et hyl - cycl opentyl ) -propionic acid
2- Am nomet hyl ¢ 3=(ts PROPRL - aH§! RPRE YHafiridPRisOfrCioiiufh | above, and the

pharmaceutically acceptable salts of such compounds.

Examples of specific embodiments of this invention are the
following compound of formula IV and its pharmaceutically acceptable

10 salts: 2-aminomethyl-4-propyl-heptanoic acid.

This invention also relates to compounds of the formula IIA

H,N

) n
HO,C 3

A

wherein Rj 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;



20 2- Am nomet hyl - 3- (1- net hyl - cycl ohexyl ) - propi onic acid

2- Ami nonet hyl - 3- (1- et hyl - cycl ohexyl ) - propi onic acid

2- A nonewbyBA&s02 - pr opyl - cycl ohexyl ) - propi oni ¢ _aci d PCT/IB03/00976

2- Ami nonet hyl - 4- et hyl - hexanoi ¢ acid WO 03/ 082807 PCT/|1B03/00976 -22 2-Am
i nonet hyl - 4- et hyl - 5- et hyl - hexanoi c aC| 2- Am nonet hyl - 4- et hyl - hept anoi c
acid 2- Am nonet hyl - 4- et hyl - 6- et hy| - edfanoi ¢ acid

2- Ami nonet hyl - 4- et Qy, C7_As . . i id

2. Ani nonet hy - - ot P BRI R —

2- Am nonet hyl - 4- et hyI nonanoi c aci d

2- Ani nonet hyl - 4- et ByAmgomathylt 7- (R A=lfBioro-Rbeayl)-4-methyl-heptanoic acid;

2- Am nonet hyl - 4 4 di et hyl - hept anoi ¢ aci d

2- Am nonet hyl - NN o 4-meth

2- Am nonet hyl - 5 et % %ﬁﬁgﬁégﬁ%l 0(33;0, r@-ﬁih@n}l?— methyl-heptanoic acid;

2- Am nonet hyl - 5- et hyl - 6- net hyl - hept ano f .

2- Ami norret hyl - 7- cy2iAspinepiathy: Aemmylﬁé@rgﬂgp@%hul-phenyl)-heptan0|c

2- Ami nopet hyl - 7- cy% butyl 5-et hyl - heptanoic acid

2- Am norret hyl - 7-cy o’pent yl - 5- et hyl - hept anoi c aci d 15

2- Am norret hyl - 7- cycl ohexyl - 5- et hyl - hept anoi ¢ aci

2- Ani nonet hyl - 5- et 2nAmioometiayid-aethy!- 2(315&&'?"4@'@6%‘?19)" phenyl)-heptanoic
-5-ethyl -7-met hyl - oct anoi ¢ acid 2- Am nonet hyl - 5- et hyl - nonanoi ¢ aci d

2- Am nonet hyl - 5- et?ﬁ’ - 8- met hyl - nonanoi ¢ acid 20 2- Am nonet hyl

-4-cycl opropyl -butyric acid 2-Am nonet hyl -4-(1-net hyl -cycl opropyl ) -butyric
acid 2- Am nomet hy2-Amicometty4-methybar éptylﬂwoﬂ@m%lhy@hﬁﬂya haptaneing 2807
PCT/ 1 BO3/ 00976 acid:

10 2-Aminomethyl-4-methyl-6-phenylamino-hexanoic acid;
2-Aminomethyi-4-methyl-7-phenylamino-heptanoic acid;
2-Aminomethyl-4-methyl-8-phenylamino-octancoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-7-phenyl-heptanoic acid;
(2R, 4R)-2-Aminomethyl-4-methyl-6-phenyl-hexanoic acid;

15 (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,4R)-2-Aminomethyl-?-(z—fluoro-phenyl)-4-methy|-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;



-23 2- Am nonet hyl -4-cycl obutyl -butyric acid

2- Am nonet hyl - 4- (1- nmet hyl - cycl obutyl ) -butyric acid

2- Am nonewbyB/gs8(01- et hyl - cycl obutyl ) -butyric acid PCT/IB03/00976
2- Am nonet hyl - 4-cycl opentyl -butyric acid 5

2- Am nonet hyl - 4- (1- et hyl - cycl opentyl ) - él yric acid

2- Am nonet hyl - 4- (1-et hyl -cycl opentyl ) -bdfyric acid

2- Ami nonet hyl - 4- cy I . thvi- |
2- Am nonet hyl - 4- (1-'rre ﬁ?ﬁﬁybcyclrxﬁ{e%ﬁq rqbl'&%l.' rl|7c atrllﬂuorome yl-pheny)-

2- Am norret hyl - 4- ( 1+réptameicacidohexyl ) -butyric acid 10 (2 R,
4S) - 2- Am nonet hyl - 6- cycl opent yl - 4- et hyI hexanoi ¢ acid; (2R

4S) - 2- Am noret hyl - 0,

4S) - 2- Ami noret hyl - 22&/‘@1‘) g%ﬁbf’#‘fﬁf ChyT @ﬁﬁ’?Z @ﬁé‘ﬂg%'?’g‘&@ﬂhp ‘@Becu fic
enbodi ments of thi $,dptaiedieiagid; i ncl ude the following conpounds of the
formula Il A and their phar maceut i cal | y acceptable salts: 15

2- Ami nonet hyl - 4-net h noic a onst. thyl - hapt anoi ¢
acid; 2 Am norret h&?ﬁﬁ@ef%m'“%‘@ﬁwg 8@1 ?'(T?" iibromdRyBher}

2- Ani nomet hyl - arfith@aprt ¢ acid;  2- Am nonet hyl - 4- met hyl - decanoi c
acid; 20 (2R 4R)- - Am nonet hyl - 4- net hyl - hexanoi ¢ acid; (2R

4R) - 2- Ami normet hyl - 4- et hy| t an aci R, . . -

4R) - 2- Ani nonet hyl - ﬁamﬂ-mﬁgws‘?wfé@a%%rﬁwm@?-WPw'ﬁom -24
(2R, 4R) - 2- Am nonet hyl - 4- net hyl - nonanoi ¢ acid; (2R

4R) - 2- Ami norret hyl - gzﬂmﬁ)ﬂ-Adﬁﬁ@ﬂh@tr@/I-acmdthyl Véifkuenylamlno heptanoic acid;
4S) - 2- Am nonet hyl - 4- et hyl - hexanoi ¢ aci d (2R,

4S) - 2- Am nomet hyl - ?ZIHE H}yé Apnelﬁct)r%gmyﬁﬁr%eﬁfyl-&phenylamino-octancoic acid;
10 (2R,4S)-2-Aminomethyl-4-methyl-?-phenyl-heptanoic acid;
(2R,48)-2-Aminomethyl-4-methyl-6-phenyl-hexanoic acid;

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

heptanoic acid,;

(2R,4S)-2-Aminomethyl-4-methyl-7-(3-trifluoromethyl-phenyl)-

25 heptanoic acid;



5 (2R, 4S)-2- Ami nonet hyl - 4- net hyl -octanoi c acid; (2R

4S) - 2- Am nonet hyl - 4- net hyl - nonanoi c acid; (2R

4S) - 2- Amiwormgagh? 4- met hyl - decanoi ¢ aci d; PCT/IB03/00976
2- Am nonet hyl - 5- cycl opr opyl - 4- net hyl - pent anoi ¢ aci d;

2- Am nonet hyl - 5- cycl obut yl - 4- net hyl - pent anoi ¢ acid; 10

2- Am nonet hyl - 5 cycl opentyl -4-. net hyl - ht anoi ¢ aci d;

2- Am norret hyl - gg‘q J@Wk\rn‘}gﬁrﬁ%w)l/ﬁprﬁ 9' (4- tﬁffu omethyl phenyl)-

2- Ami nonet hyl - opy Noi c ac
2- Ami nonet hyl - 6 C Ydptdndiy beid; et hyl - hexanoi ¢ aci d
2- Am nonet hyl - 6- cycl opent yl - 4- net hyl - hexanoi ¢ aci d; 15

?néwe? (ﬁ;r}e t ?yLyS | gyéh %x% Hg@ﬂlg\t{ew&%?gﬁgﬂ@%%ﬁeﬁy%min%ﬁ‘é@?anoic acid;

2- Am nonet hyl - 7- cycl obut yl - 4- met hyl - hept anoi ¢ aci d; ]
2- Ami nonet hyl - 7 cY2RA8)R- ﬁmmemnethwq&memy&ﬁqahera{hmnno heptanoic  acid;

2- Al t hyl - 4- et '
2-Am E%t h§;| 8- Ciéb@@%ﬁmlaﬁg%ﬁ: (N |' ,a&?mo-octanmc acid,

2- Am nonet hyl - 8- cycl obut yl - 4- net hyl - oct an0| c acid; .
2- Ani nonret hyl - 8- CéEROPSPEaAm#roﬁEIthylLG-OWIah@xyt 4ae:thyll -héMandds a8dg07
PCT/ 1 B0O3/ 00976 5 2- Am nonet hyI cycl ohexyl - 4- et hyl - octanoi ¢ aci d; (2R,

jgg - g ﬁm ﬂggi Eiz: -25A'3§§| O@hy@?f- h”ﬂ%ﬁ{(}(ycﬂ)ﬁpéﬁgﬂ'&gﬁ é%’cnc{ (2R,

495) - 2- Am nonet hyl - 5- cycl opentyl - 4- net hyl - pent anoi ¢ acid; 5 (2R
4S) - 2- Ami nonet hyl Qamymmﬁhyw-(n-eMIWblopmw)mnoplm acid (2R
4S) - 2- Am nonet hyl - 6 cycl opropyl - 4-net hyl - hexanoi ¢ acid; (2R

43) - 2- Am nonet hyl 5, 6A rﬁrﬁ&HkNﬁ '(‘f1 E’?ﬁ%{%}yrz ﬁroﬁfdrﬁ’o acn@ZR

4S) - 2- Am nonet hyl - opent ol C aC| (2R,
4S) - 2- Am nonet hyl - 6- cycl ohex I - 4- et hyl - hexanoi ¢_ aci
10 2-Aminomethyl-3- (1 :sopropyl cyclopropyl)- proplomc acid

2-Aminomethyl-3-(1 -butyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-(1-isobutyl-cyclopropyl)-propionic acid
2-Aminomethyl-3-[1 -(4-methyl-pentyl)-cyclopropyl]-propiohic acid
2-Aminométhyl-3-(1 -methyl-cyclobutyl)-propionic acid
15 2-Aminomethyl-3-(1 -ethyl-cyclobutyl)-propionic acid
2-Aminomethyl-3-(i1 -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
20 2-Aminomethyl-3-(1-methyl-cyclohexyl)-propionic acid
2-Aminomethyl-3-(1-ethyl-cyclohexyl)-propionic acid
2-Aminomethyl-3-(1-propyl-cyclohexyl)-propionic acid

2-Aminomethyl-4-ethyl-hexanoic acid



10 (2R, 4S)-2- Am nonet hyl - 7-cycl opr opyl - 4- net hyl - hept anoi ¢ acid; (2R

4S) - 2- Am nonet hyl - 7- cycl obut yl - 4- net hyl - heptanoi ¢ acid; (2R

4S) - 2- Amwormigagh? 7- cycl opent yl - 4- met hyl - hept anoi ¢ aci d; PCZRB03/00976

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

4S) - 2- Am nonet hyl - 8- cycl opr opyl - 4- met hyI2- octanoic acid; 15 (2R,

4S) - 2- Ami nonet hyl - 8- cycl obut ylI - 4- et hyl 8(‘:t anoic acid; (2R

43) - 2- Am nonet hyl -%-mmbmww-eﬁyn@m&hyﬂ%m@a@gl d; (2R

4S) - 2- Am nonet hyl - 8- cycl ohexyl - 4-fret hyl -octanoi ¢ acid; (2R

4R) - 2- Am nonet hyl - 5- cycl opropyl - 4- pet hyl - pent anoi ¢ acid; (2R

4R) - 2- Ani nonet hyl -%‘M@Pﬂlﬂ%xlﬂ'ﬂthﬁgﬁménﬁ@rﬁcﬁoi c acid; 20 (2R

4R) - 2- Am nonet hyl - 5-cycl opentyl - 4- et hyl - pentanoi ¢ acid; (2R,

4R) - 2- Ami nonet hyl - 2opqyipbatepl4-dthirb éthperémanbie saed d; (2R

4R) - 2- Am nonet hyl - 6- cycl opr opyl - 4- met hyl - hexanoi ¢ aci d; WO 03/ 082807

PCT/ 1 B03/ 00976 -26 .(2 R 4R)-2-An ngonet hyl - 6-cycl obutyl - 4- met hyl - hexanoi c
acid; (2R 4R)-2-2f 'BF?E’L%W"-‘%@’@%P?}BBHFﬁCJ -net hyl -hexanoic acid; (2 R
4R) - 2- Am nonet hyl - 6- cycl ohexyl - 4- net hyl - hexanoi ¢ acid; (2R

4R) - 2- Agi nomet hyl - Zaeyiabatiomd-ethyRBimsthykegbaoiciacidici d; 5 (2R,

4R) - 2- Am nonet hyl - 7- cycl obut yl - 4- net hyl - heptanoi ¢ acid; (2R

4R) - 2- Am nonet hyl - 7-.cy.cl opent yl - 4- net hyl - anoic acid; (2R

4R) - 2- Ani nonet hyl -%AE%}BPB%@M'I“:%%XE%W Qqﬁé;g&gnoi c acid;, (2R

4R) - 2- Am nonet hyl - 8- cycl opropyl - 4- net hyl - octanoi ¢ acid; (2R

4R) - 2- Ami nonet hyl -BAnyinbwiethy4-ethyedimyethylenenamoic acidd; 10 (2R,

4R) - 2- Am nonet hyl - 8-cycl opent yl - 4- et hyl - oct anoi ¢ acid; and (2R

4R) - 2- Ami cid. This invention also

‘ol ates o compouria HoRREN i CaFieY naRBRPRL

10

15

20

HIlI

2-Aminomethyl-4,4,8-trimethyl-nonanoic acid
2-Aminomethyl-5-ethyl-heptanoic acid
2-Aminomethyl-5-ethyl-6-methyl-heptanoic acid
2-Aminomethyl-7-cyclopropyl-5-ethyl-heptanoic acid
2-Aminomethyl-7-cyclobutyl-5-ethyl-heptanoic acid
2-Aminomethyl-7-cyclopentyl-5-ethyl-heptanoic acid
2-Aminomethyl;7-cycIohexyI-S-ethyl-heptanoic acid
2-Aminomethyl-5-ethyl-octanoic écid
2-Aminomethyl-5-ethyl-7-methyl-octanoic acid
2-Aminomethyl-5-ethyl-nonanoic acid
2-Aminomethyl-5-ethyl-8-methyl-nonanoic acid
2-Aminomethyl-4-cyclopropyl-butyric acid
2-Aminomethyl-4-(1-methyl-cyclopropyl)-butyric acid

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



and their pharmaceutically acceptable salts, wherein R3 is defined as for
15 fornmula | above. This invention also relates to conpounds of the formula
|V H2N HOP@3RS$280Y and their pharmaceutically accept abl e pealiBa3omier ei n R1L
and R3 are defined as for conmpounds of the fornmula |I above. 20 O her
specific enbodi nents of this invention ? clude the follow ng conpounds of
the formula IV and their pharnaceuti cal @ acceptabl e salts: WO 03/082807

PCT/ 1 B0O3/ 00976 %ZAﬁﬂ,m:h@ gﬁh@bbgugu%gmc%d 5- met hyl - hexanoi ¢ aci d;
2- Am nonet hyl - 6 cycl obut yl - 5- net hyl - hexaroi ¢ aci d;

PR B 5 VA P N
2- Am nonet hyl - 7 cycl opropyl 5- et hyl - hept anoi ¢ aci d;
2- Ani nonet hyl - 7- cychatmdnbthy t-m:’(tl l@th”@l@WquFb@?hdaCld

2- Am nonet hyl - 7 cycl opentyl -5-meth hept anoi ¢ aci d

2- Am nonet hyl - ohex 01 c_acid, ,
2- Ami nonet hyl - 8- céc*‘ Qfé?ﬁhylsger?é(f’%yﬁng@%ﬂ id; 10
2- Am nonet hyl - 8- cycl obut yl - 5- net hyl - oct anoi c aci d;

2- Ani ngmet hyl - 8- C@AWMWMWWDWWMWMU%C acid

2- Am nonet hyl - 8- cycl ohexyl - 5- net hyl -octanoi ¢ acid

2o o B ShECRY P pETLRRA ko et - oetanol

2- Am nonet hyl - 5- net hyl - nonanoi ¢ acid; (2R
6S) - 2- Ami nonet hyl Q@mymm@hyb%cyﬁlohexylybmmaddi c acid;

2-Aminomethyl-4-(1-methyl-cyclohexyl)-butyric acid
2-Aminomethyl-4-(1 -ethyl-cyclohexyl)-butyric acid

10 (2R, 4S)-2-Aminomethyl-6-cyclopentyl-4-ethyl-hexanoic acid;
(2R, 4S)-2—Aminomethyl-6-cyclobutyl-4-ethyl-hexanoic acid; and
(2R, 4S)-2-Aminomethyl-6-cyclopropyl-4-ethyl-hexanoic acid.

Other specific embodiments of this invention include the foliowing

compounds of the formula I1A and their pharrhaceutically acceptable salts:
15 2-Aminomethyl-4-methyl-hexanoic acid;
2-Aminomethyi-4-methyl-heptanoic acid;
2-Aminomethyl-4-methy|-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;



(2R, 6S)-2- Am nonet hyl
6S) - 2- Am nonet hyl

- 6-cycl obut yl
- 6-cycl opentyl - 5- net hyl

-5-net hyl - hexanoic acid; (2R
- hexanoi ¢ acid; 20 (2R

6S) - 2- Amiwormsesh? 6- cycl ohexyl - 5- met hyl - hexanoi ¢ acid; ( 2RI/IB03/00976
6S) - 2- Ami nonet hyl - 7- cycl opr opyl - 5- net hyl - hept anoi ¢ acid; (2R
6S) - 2- Ami nonet hyl - 7- cycl obut yl - 5- net hyl - hept anoi ¢ aci d; WD 03/ 082807

PCT/ | B0O3/ 00976 -28 (2R, 6S)-2- Ami nomet 1R
acid; (2R, 6S)-2-

- 7-cycl opentyl - 5- et hyl - heptanoic

(2R

6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6S) - 2- Am
6R) - 2- Am
6R) - 2-A§:'
6R) - 2- Am
6R) - 2- Am
6R) - 2- Am
6R) - 2- Am
6R) - 2- Ami
6R) - 2- Am
6R) - 2- Am
6R) - 2- Am
6R) - 2- Ami
6R) - 2- Am

10

15

20

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

-&B,m)ewmmrr&twt%meimtd@n@n@ca@mﬁ (
(2 R

- @ﬁyﬁ)@-%Wh?ﬁe%t hﬂnehﬁ)ﬁ@@fﬂn@ucaﬁld;

(R IATES PR OD G AeBRGY aippt an o act d

8- cycl obut yl - 5- et hy I-oct anoi ¢ aci 5 (

oct anoi ¢ aci d;

?ﬁe{%yé an0| gﬂqyl ?%%nonc acid;

5- net hyI hept anoi ¢ acid; 0 (2
RRetS)y2 Anmngmﬂwl-(gcmthw-@gptanmc acid;
6- cycl opropyl - 5- net hyl - hexanoi ¢ acid; (

8- cyclohexyl 5 nethyl

aCI

opent
6 cycl oﬁexy?/ 5-met h exanoi ¢ _.aci d;
R \ASH) O%Aapmmgmwwpt EPPRRRIE 35K g

7-cycl obutyl - 5- et hyl - heptanoic acid; (

y - hexanoi c acid; (
15

- (ZZHP %)@ﬁmlﬁbmétﬁw-mtmbtmﬂbmlc agid; d;

cycl ohexyl - 5- net hyl - hept anoi ¢ aC|d (

AR A ROV EEN TR

8-cycl opentyl -5-nmet hyl -octanoi ¢ acid; (

- B-Aryinbotethylis-Syaiet ity l-4-ovathplepantandid ;acid;

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;

2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid;

2R,
2 R

2R,

(2R,

2R,
(2R,
(2R,
2R,
(2R
2R,
(2R

2R

2-Aminomethyl-7-cyclopropyl-4-methyl-heptanoic acid;

2-Aminomethyl-7-cyclobutyl-4-methyl-heptanoic acid;

2-Aminomethyl-7-cyclopentyl-4-methyl-heptanoic acid;

2-Aminomethyl-7-cyclohexyl-4-methyl-heptanoic acid;
2-Aminomethyl-8-cyclopropyl-4-methyl-octanoic acid;
2-Aminomethyl-8-cyclobutyl-4-methyl-octanoic acid; .

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



WO 03/ 082807 PCT/ 1 B03/00976 -29 (2R, 6R)-2-Anm nonet hyl - 5- net hyl - hept anoi c
acid;, (2R 6R)-2-Am nonet hyl - 5-net hyl -octanoic acid; (2 R
6R) - 2- A wormstokash? 5- et hyl - hept anoi ¢ acid; and (2R PCT/IB03/00976
6R) - 2- Ami nonet hyl - 5- et hyl - nonanoic acid. 5 This invention also relates to
a pharmaceutical conposition conprisi ggqt_la t herapeutically effective anount
?{/ a corrpoEnd of the formula I, A I L, 1A-2, 1B IC 1L, TTA 111, or

, or a pharnacey | 8ERE sa I : . a pharnmaceuti cal |
acceptable carri egb‘%ﬁ%‘dﬁetﬂ e%@oﬁhg@?btee}@%%mca%ngi hod of treating ay
di sorder or 10 condition selected fromepilepsy, faintness attacks,
fibronyal gia, hy2Ri ASRaAMiNCmRtAY-2irydepopyl-4fathyltraniaroic asigant i al
t&g_m)r_, chem cal I dgpendenci es and addictions, (e.g., dependencies on or
addi ctions to al ¢oRoks) BRARIAIBARSS-CRIoBITNERsthPepdritkois WbRE ances
caffei Ine,15 cannalb:?g, ' co%ai ne, her oﬁn, %?%?Pnogeng?ptobaégg, ﬁjlt' nhal a)nt s and
aer 0so propel l ants, nicotine, opioids, phenylg]ycidine derjvatives,
sedati ves, hypn01(2Bsf’rsb@rﬁ@moﬁﬁbwn’:‘sﬁ)’@m{?@V'h%%”eghwfﬁﬁmri‘%g?,C'da'and
V\ndélhdr awal bsKrrptoms associ ated with such depenci es or addictions,
addi ctiwve ehavi i V'Sl evdl ’ hta : iti
addi ctis R, 295-D-ARindAiethy ey bl ai-aamethiyppentanbic.acid;t hri ti s,
irritable bf)vvel g?nd(rjo)r:re (1BS), c¥1ron¥c pa)i@ﬁn, acﬁ?eppai n, neuropathic
pain, vascul ar 20 headache, sinus headache, inflammtory disorders (e.g.,
r heunat oi d arthr(@ﬁ‘s‘}gbgt/‘éBWhﬂl‘ sCY %PP&%%‘Q)&{H}?‘EW@%P?',C%J 'rrensgrugl
syndrome, prenenstrual dysphoric disorder, tinnitis, and gastric danege in
a manmal, incl udi2m, 4ShareninoAwnyliestydotadyi-4rimethyliexanoiceaaidinmal i n  need
of such treatnment a therapeutically effective anount of a conpound 25 of

:)Egr ];rg(r:gltjlt ?cl’il’ I IyA é&%{@égﬁe@?ﬂ?&#ép eﬂl%\lé'ﬁb%‘{ eéstﬂéﬂfr%:xﬁbée{ﬁtﬁdﬁaal SO covers
treating neurodegenerative _
(2R, 4S)-2-Aminomethyl-6-cycIohexyI-4-methyI-hexanoic acid;
10 (2R, 4S)-2-Aminomethyl-7-cyclopropyl-4-methyl-heptanoic acid;
(2R, 4S)-2-Aminomethyl-?-cyclobutyl-4-methYI-heptanoic acid;
(2R, 4S)-2-Aminomethyl-7-cyclopentyl-4-methyl-heptanoic acid;
(2R, 4S)-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-8-cycIopentyl-4-methyl-octan9ic acid;
(2R, 4S)-2-Aminomethyl-8-cyclohexyl-4-methyl-octanoic acid;
(2R, 4R)-2-Aminomethyl-5-cyclopropyl-4-methyl-pentanoic acid;
(2R, 4R)-2-Aminomethyl-5-cyclobutyl-4-methyl-pentanoic acid;
20 (2R, 4R)-2-Aminomethyl-5-cyclopentyl-4-methyl-pentanoic acid.;l
(2R, 4R)-2-Aminomethyl-5-cyclohexyl-4-methyl-pentanoic acid;

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



di sorders ternmed acute brain injury. These include but are not limted to:
stroke, head trauma, and asphyxia. WO 03/082807 PCT/|1B03/00976 -30 Stroke
refers towvaosessbr al vascul ar di sease and may al so be refPeTnBeB/0076as a
cerebral vascul ar incident (CVA) and includes acute thronmboenbolic stroke.
Stroke includes both focal and gl obal i§§hem' a. Also, included are

transi ent cerebral ischemc attacks and“oiher cerebral 5 vascul ar probl ens

acconpani ed by cer gif alR).aAReAdMettBEyRoDURASIeMEll-heREsoit acid; pat | ent s
under goi ng carotid endarterectony or other ‘cerebrovascular or vascul ar

surgi cal procedure or..dl agnost i scul ar roocedures including cerebral
angi ogr aphy and théﬁ"z{@.’é%gﬂ‘b%ﬁﬁyngcﬁc epgﬁ-#dpgg\yﬂ-,ﬁem()OInglﬂ, | A-2, |IB,
IC, I, IlA I1l, and 10 IV, are also useful in the treatnment of head
trauma, spinal cor@R,4RFBANometiylEYcyiclohexglesatethyldvexanaic dugioxi a,
hypogl ycem a, hypotension as well as simlar injuries seen during

procedures frome e, er.fusign, ,and, h i a. re. .useful in
preventing neur ong&?%jétrmg% '&?m8@9’&'7§Cycl9@f¥$>8ﬁ6®|em%§%B%g)écgééﬁ‘r gery, in
incidents of intracranial henorrhage, in 15 perinatal asphyxia, in cardiac

arrest,sand st at us(26h)idR)R-Amisom@thiys 7iayekabuitydd -miethyl-heptaneic acida net hod of
treating a disorder or condition selected fromthe group consisting of

del erium -denenti 2(2Fﬁg‘ﬁ&ﬁmﬁ%§Eh§pg'°§{5@ﬁ%?@&ﬁhﬁh:f{g{‘%ﬁta@%é)&@gener ative

di sorders, such a i'hson"s eas sease (HD),
Al zheimer's 20 di sease, senile denentia, denentia of the A zheiner's type,
menory di sorder, (256 d¢f)&-Aminmmethyl-7-aydlobekyrd-matayitieptangioacidkanpl e, due
to HV disease, head trauma, Parkinson's disease, Huntington' s disease,

Pick's disease, Qg ﬁﬁﬁjﬂAﬁW&hg?ﬁ:@@%ﬁ&@%eﬁﬂl-%‘iah@oiﬂ &idet i ol ogi es;

movenent di sorders stch’as aki nesi sias, I'ncluding famlial 25

paroxysmal dyskinesias, spasticities, Tourette's ndrone, chtt
, 4R)-2-Aminomethyi-8-cyclobutyl-4-methyl-octanoic 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
HoN R3
COH 11I

and their pharmaceutically acceptable salts, wherein R is defined as for

15 formula | above.

This invention also relates to compounds of the formula IV

Hoacj\/YR3
v

and their pharmaceutically acceptable salts, wherein Ry and Rz are

defined as for compounds of the formula | above.

20 Other specific embodiments of this invention include the following

compounds of the formula IV and their pharmaceutically acceptable salts: '



syndronme, PALSYS and akinetic-rigid syndronme; extra-pyram dal novenent

di sorders such as nedication-induced novenent disorders, for exanple,

neur ol eptwo-od/sasord Par ki nsoni sm neurol eptic malignant ®¢mdBa@®976

neur ol epti c-i nduced acute dystonia, neurol eptic-induced acute 30 akat hi si a,
neur ol epti c-i nduced tardive dyski nesia medi cati on-i nduced postural
trenmour; Down's syndrone; denyelinating“diseases such as nultiple

sclerosis (M) andz@lﬁih@hfétﬁ*}l%-c?&b@fb@?i—&ﬂ hexBRoicRited;al WO 03/ 082807
PCT/ 1 B03/ 00976 -31 neuropathy, tor exanple diabetic and

chenot her apy-i nduced- neur opat hy, nd postherpetic neural gia, trigem nal
neur al gi a, segrrent%1A"6\“Omﬁé)‘l%gwdsblﬂﬁ'éﬁ%t@”' eXABCGta?: neural gi as; and
cerebral vascul ar disorders due to acute or chronic cerebrovascul ar danage

such as cerebral iafanibhihyli%s-sydopeair®hrtiiaernandiegridr cerebral oedena
in a manal, including a hunman, conprising admnistering to said mammal an

anount of a conpound of the formyla | 1A 1AL |A2.1B I1C II, IIA
111, or IV, or a %‘I?\é?'HQE@.‘J‘PYIEGEF%OQWEBf@%‘l’%ﬁg‘%ﬁa{noﬂ%%‘?'gof , that is
effective in treating such disorder or condition. 10 Pain refers to acute

as wel | sas chroni c2-paminométhnl< -pydlopropyle&-oathyl-heplandie Beided and i s
associ ated with hyperactivity of the synpathetic nervous system Exanples

are postoperative pai I ' ' b S sual |y defined as
pai n persisting fr%%’@”?@‘%@%ﬁ%@@ﬁﬁlh‘%mQ%a"és?‘ér'réa glééni c pain and
psychogenic pain. Oher pain is nociceptive. 15 Exanples of the types of
pai n that can be t2-Amisdmethyik7t¢yclopamtylduméthyb-heptaneis agidi, 1A, A1, | A2,
IB, IC, Il, IIA 111, and IV of the present invention and their

pharmaceutical ly aﬁﬁ?fﬁﬁ5"‘“Bﬁ’YZ;?"%@Lﬁ”&g‘ﬁ'“g‘?“é*ﬁi"fhpeﬂgﬁé‘b%“9 fromsoft tissue

and peripheral damage, suc rauma, I'n assoclated with
osteoarthritis and rheumatoid arthritis, nusculo 20 skeletal pain, such as

pai n experienced &-fanemgtir8-aysiapsppyifi-methidectanoic acid;

10 2-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
2-Aminomethyl-8-cyclopentyI-5-methyl-octan§ic acid,
2-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid,;
2-Aminomethyl-5-methyl-heptanoic acid;
2-Aminomethyl-5-methyl-octanoic acid;

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

(2R, 6S)-2-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic écid;
(2R, 6S)-2-Aminomethyl-6-cyclobutyl-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, 6S)-2-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;

(2R, 6S)-2-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;



pai n, nyofascial pain syndrones, episiotony pain, and pain resulting from
burns; deep and visceral pain, such as heart pain, mnmuscle pain, eye pain,
or of aci alwpaisg28hor exanpl e, odontal gi a, abdom nal pain, @ggmaBexlooni cal

pai n, for exanple, dysnenorrhoea, |abour pain and pain associated with 25
endonetriosis; pain associated with nerég and root damage, such as pain
associ ated with peripheral nerve disordéPs, for exanple, nerve entrapnent
and brachi al plex ). } i - j-es, tic
doul oureux, atypi t@lmﬁgggaﬁﬁg%?rﬁ,gmztme@%ﬁ%gqrrgg{eh?l P?@ggreneﬁéac:m'neur al gi a,
neuropat hic | ower back pain, HV related neuropathic pain, cancer related
30 neuropat hi c pai G?,R,(ﬁﬁﬁéﬁﬂ&”%ﬁ%bﬁﬁwl@hpﬁlgwlﬁ%@nﬁ? aeid; s

neuropat hic and non-neuropathic pain associated with carcinom, often
referred to as capeers BE-A'miﬁ&ﬁéﬂhgl-siagémgk@pywsh@mypap@nom-as pain due
to spinal cord WO 03/082807 PCT/I1B03/0097 32 or brain stem damage; | ower
back pain; sciatica, phantom|inb N, eadache, |nc| uding.m graine and
ot her vascul ar hea@ﬁzl@g‘,z' E\ﬂ%n%ﬁheeéﬁyﬁlﬁgb‘t ‘éHEFWIl'HE‘éGQ idicl ust er
headache, tenperomandi bul ar pain and mexillary sinus pain; pain resulting

from ankyl osi ng spemdBiS)a-amiuingbyks-chcippentyt-aunethybyctanoiceridd bl ader
contractions; post operative pain; scar pain; and chronic non-neuropathic

pai n such as pain sacihated. wi t fibr al gi |V, rheunmat.qi d and
osteoarthritis, ar@ﬁr §%§;‘%§@H¥?W@QY'@‘?'&Yagﬁﬁ%ﬁiﬁ@?@?&fﬁ{?'%ﬂgt rauna such
as broken bones; and post surgical pain . Still other pain is caused by

injury or infecti daRpBSperAminaonaethgleSiawtyl-Héptamoicasid;|1 t i ncl udes, but is
not limted to pain from peripheral nerve trauma, herpes virus infection,

di abetes nel litus,&i ] ' usal gi US, . avul sion, neuroma, |inb
anputation, and v %Fé*uE.é?%%ﬁg@%ﬁgﬁﬁc&%@f%&%@&%c?g caused by nerve
damage from chronic _al coholism human i munodeficiency virus infection,
hypot hyr oi di sm ur@Ri 6S)-8rAminoarethylsSmethyldiepianeis acidsuropat hi ¢ pain
i ncludes, but is not limted to pain caused
10 (2R, 6S)-2-Aminomethyl-5-methyl-nonanoic acid;
(2R, 6R)-2-Aminomethyl-6-cyclopropyl-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-7-cyclopentyl-5-methyl-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;



by nerve injury such as, for exanple, the pain diabetics suffer from
Psychogenic pain is that which occurs without an organic origin such as | ow
back pai nvoasygasenl facial pain, and chronic headache. O lrem/iB§3®3760f pai n
are: inflammatory pain, osteoarthritic pain, 20 trigem nal neuralgia,
cancer pain, diabetic neuropathy, restlggs |l eg syndrone, acute herpetic
and post herpetic neuralgia causal gi a, achial plexus avul sion, occipital

neural gi a, gout, g nBR?}?LAmorﬁé{thMhﬂtH&ftan&@éaﬁ of neuralgia,
opat hi ¢ pal

neuropat hic and i n syndromne.” The corrpounds of the invention
are also useful in the treatment of 25 depressi.on.. Depression can be the

result of organic (RsEBke; A@ng’bsf‘ﬂﬁth%'tQ‘%%%O"éég%l ated with personal

| oss, or idiopathic in origin. There is a strong tendency for famli al

occurrence of songoROEAR20AmiRIMNEHYI-SnethiidegRahdlg agidTeabani stic cause for
at | east sone for of depression.  The di agnosi s of depre55| on i s made

primarily by quantifica of 30 aL | ons | n ati,ents' nood. These
eval uati ons of m)&aRaﬁagg r}gm@,thy é 93| cian or quantified
by a neuropsychol ogi st using WO 03/ 082807 PCT/ | BO3/ 00976 -33 validated

rating sscal es, sudghigisinvéstidianalsd oneltsy &ssisorpHaamasguticail eompositioa Bri ef
Psychiatric Ratl ng Scal e. Numerous other scal es have been devel o d to

quanti fy and coEwsising tanéh%Fé’Q?éEC%b’ pifsetive @Enuntonk & rompaynd, of
depressi on, #@gﬂg? WS | ga-odi)f 'I@“Llllt MIA"’: l{llh OI'WC%?té?HaQHvacéuh@é]

ener gy, feel i Iessnéss h he standards for dlagn05|s

of depr essi Ol&c@éépmﬂd SaﬁltSthal’éofpary@hl ;ﬂtarmcdumlgmsemablecoannect ed in the
D agnostic and Statistical Manual of Mental Disorders (Fourth Edition)

referred 1o as the RSYLNG . o3l ubld G i diFid 83 oBFCAE 2 11 C

Associ ation, 1994 ntlon al so stoa treating a
di sordgr or ceRditlbh! cEﬂzlé:‘tﬁé@ctfr&ﬂnf rapliepby, giaintpesonattacks)g fifromyatyia,

disorders, S%;Qolzﬁema, cranial disorders, hot flashes, essential tremor, chemical
dependencies and addictions, (e.g., dependencies on or addictions to

alcohol, amphetamines (or amphetamine-like substances) caffeihe,
cannabis, cocaine, heroin, hallucinogens, tobacco, inhalants and aerosol

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 a mammal in

need of such treatment a therapeutically effective amount of a compound

25 of the formulal, IA, IA-1, 1A-2, IB, IC, |I, HIA, W, 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.



depression, or nore particularly, depressive disorders, for exanple, single
epi sodic or recurrent major depressive disorders, dysthym c disorders,
depressi weOnensssi s and neurotic depression, nelancholic s#epnB&wioors, 15

i ncl udi ng anorexi a, weight |oss, insomia, early norning waking and
psychonotor retardation, atypical depreséion (or reactive depression),

i ncl udi ng increased appetite, hyper soommPa, psychonotor agitation or

rritability, seasgidle Gbfe6tiova cbredfdlAfastifhrPaidbats iandioRaPeROBe OF
bi pol ar di sorders or nmani c depression, for exa ol ar" | disorder,

bi pol ar |1 2Qetsresd der agral oeyehrat Ngmtdaullrmderdr rg)‘ébh inflludasdecutend

di sruptive behavj or dlsord or der
with or Wtﬁammea%mgsﬁ ke . SBPkE S RaL drod: 1t BpHBf osheftie

di sorder,  spgghf |ﬁ3&baféstraﬁgéntea<&@ma¢ isEHeRRicfdtRacRB i 4Rl omeel@eaaaralsom al
anxi ety, socia p obi a, obsessive-conpul sive disorder, stress disorders,

i ncl udiHig 25 vasstilar paoblatriscacnompsaniet! by cecebrahischemia sicheassthosedhater, and
general i zed anX|et di sorders orderllne rs

schi zophr eni £°HH h@?t“ﬁﬁg?/ch%} eég%lpgor%?ef?@g f%{@&%&}ghﬁp gﬁl S eni form
di sorders, %é?ét?r%%é&ﬂé# (0.2 Viisé@l”ad%r@glcéiebtb%b@ﬂﬂis dbrs@iagabstic baseflar
psychotic disorders shared psychotic disorders, psychotic disorders with

del usi ons or mme@reacmqi@dmg@gremgwgmr@pbpagédé@ “lS*P anxi ety, anxiety
associated with psych03| S, psychotlc nood di sorders such as severe mmjor

depressive di SO”&% feFulaspqal #Aad 1aid hBPKECNONACIIHiawner der s
such as WO 03/ 08280 BCT/IBO3 00976 -34 acute nani a and depreSS| on

associ gy ed wilVhats alsbarsetﬂulsmthl@trsamem ofdieast Haurmaaspivel eerddrayma, or

schi zophreni a;. behavioral disturhances  associ t.ardati on,
autistic di sdNHRTORGENSALYXIY;i c?Pé@r’ hyPRQIXC%M%B&ﬁ%?%ﬁJ eﬂ unan,
conpri sing a%%iiﬁrstrﬁuﬂlé‘ﬂsb@nsﬁﬁctfpmkeﬁﬂr@mﬁbo@f er@miB@un(érmf t he
formula I, 1A TA1 [TA 11, or or

phar maceut i cdiypgxiac CEpydlecalsalusefulén eventingngusonal damage that oceurs
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 multiple 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), peripherali



effective in treating such disorder or condition. The conmpounds of the

I nvention are also useful in the treatnent of sleep disorders. Sleep

di sor der swearoa/oghsst ur bances that affect the ability to 10ptcaliBozmd/cor stay
asl eep, that involves sleeping too nuch, or that result in abnormnal

behavi or associated with sl eep. The di sgrders i nclude, for exanple,

i nsomi a, drug-associ ated sl eepl essness; 1'hypersonm a, narcolepsy, sleep

apnea_syndr offeg, . aily PR ASabIEia deaicsaﬁdﬁx BbterabandibalRurogethy et hod

of treating or condition se ect fromthe group consisting
of sleep di sqritepesthermetic nemalgrenltagenhnnajmmaiglaatsegmnwmrelsta'{@@ﬁal REM
sl eep disorders, hypersomi a, qrco epsy

b q %écés § di sprd
sl eep apnea "@}Hﬁ@!ﬁr@é‘d pResdigwRigas; 4N cere f)ad‘fass&f’ %§j§5%dg’@ WI th
shift work %(b%éé r§GHtotlic \MRrbrBoas. aradgﬁ{gggl suérﬂcdsu@éﬂibrél [samion,

conprising 2 mnistering to sai amount of a conpound of the
formul as|, IghbardeHnoid Aaamolrm,age@ derrebrial pedéema, ingr mammal, ircluding a

pharnaceutlcally acceptapl e her e that is effecti ting
such di sorderh %Pa'&:or?ﬁ’ﬁmr@r‘f‘g (ﬁ‘ﬁ% %fg"%ﬁof el raammal; & ﬁ ﬁ‘%fn? %%a

IC 11, TTA dé)!n# ot of Yhe $OA@AN B, IAERSIA-ONEB CIT, rlalnﬁzem edr mmdovhaerefore
nmay eX| st in Rerent 25 enantiomeric and diast ereomeric forms. This

i nvention reIpﬂTaemabeumally(nncepwbld! seltdhereghdthat is etfestivei i5dreaAtINGSUGbMouNnds
of the fornul lA-2, IB, IC II, IlA I1IlI, and IV, both as

racem c mixt %‘%’dﬁﬁﬁr 9%”‘5 (A%I vidual enantioners and di astereoi soners of
such conpounds, a

, th f t | 1.
conposl@ions and |%6aér%F§§5utp$%s§?v§grﬁs Pﬁ&‘f@&a'%o&g@ﬁ#}’c‘%ﬁ uall
enpl oy them g %ﬁQ%H'aVrﬁJ ¥%: assbepytéfd ieal hyp%%'@fv&y@@ﬁhé)gymbhménemd@wd@mm

met hods, such as optical resolution, optically selective reactlon or
chr omat ogr aplsiystesepExamples ane thBﬁ@&ZSmﬂﬂP@FﬂIEBMNO@Q?@ rone pafe is

preparation of t ye cfje'fpnaeld %rso%%ﬂ poérsi's lﬁgl Roer rgat(y %tr‘?\on{H},d'ade%Iudes

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, 1B, IC, Il, I1A, NI, and IV of the
present invention and‘their pharmaceutically acceptable salts include pain
resulting from soft tissue and peripheral damage, such as acute trauma,
pain associated with osteoarthritis and rheumatoid arthritis, muscuio-

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 neuralgia,
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



enantionmers of the conpounds of this invention nmay have advantages, as
conpared with the racem c m xtures of these conpounds, in the treatnent of
vari ous dwewms@eass7 or conditions. 5 The present invention &CIaBianwbredes

i sotopically | abelled conpounds, which are identical to those recited in
formulas I, A 1A1 IA 2, IB, IC, IL3_JIA, [11, and IV, but for the fact
that one or nore atons are replaced by %n at om havi ng an atom c nmass or

mass nunber dif hagignétent damddee loweritackBSSnOlsciaties; PHERRSM Uil pain,f ound in
nat ure. Exanples 10 of isotopes that can be I ncorporated into conpounds of

the present lieagasheoindudingdeigraiseoped awhenyaseyen headaples, acute odfen,

oxygen, phosphor.oys, .sulfur rl | or ] C .. 13C,

1 E e, " 3RpShR SEnsiSY nodponic, AR aEnERachY, RinyPGpridt @R G alld,
Conpounds of hhgillaR’ SEESpairi Rk iresulting ddm aakylbeingodporriytitip aatnguegut i cal |y
acceptabl e salts 15 of said conpounds or of sald prodrugs, which contain the

af or enemt i onduiin jcawseddy eaeasedoblager icoptragliansyPost wperativenBailr €Cai t hi n
th f this. i i [ i ical 1y | apel ds of
the prosent RAleRRHoHohls? RondfRidbatnic: Bhinhb0a e, WaHE dSBRIDAURCD O

such as 3H apforhgalght, eHIV) rbepoadsie hndaostevahitis, | anthralgiaaard enyasgist r at e
tissue 20 distribution assays. Tritiated, i.e., 3H and carbon-14, i.e

14C, i sot ope$praing YRS and AlaMna sugheas Bepkesrbanes; and post surgirabpainat i on and
detectability. Further, substitution with heavier i sotopes such as
deuterium i.e., B4l aber paipfiscgused byimubher nfrationotparphes]senseul ti ng

from greater : il f ar %@m i @%&g i lf-life
or reduced dg%ﬁ&g%;b%‘gh%lg&%%,f@%%%tgﬁn ,edﬁé ce, ﬂﬁg{;ﬁé pre’f te‘grrvé(}}%lfhrﬁ#%’one

ci rcunst ancesgerpdss otropiinfaction,| dlabetesd metitpsufittenofaldiay calisalgiapfpléxuss

I nvention and prodrugs thereof can generally be prepared by.caryyjng out

( g : ]
the procedur &ulsins dieigema; dimth ampiighen %ﬂﬂj/"GFC‘i"ﬁ'St YERBAPIG Balnt$
Preparations 0 babhut d reah | % ﬂ?(-ﬁé | aRdaBolisipt CRLARIN Y
| abel l ed r ea&%‘l& 2fl%(l)lfs‘c"f?yan)w- ﬁ%‘é;ei s%%}ggg%al Iy | aBe edr eage'nt X "
immunodeficiency virus infection, hypothyroidism, uremia, or vitamin
15 deficiencies. Neuropathic pain includes, but is not limited to pain caused

by nerve injury such as, for example, 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, bumn, and other

forms of neuralgia, neuropathic and idiopathic 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 evaluations of mood are generally

performed by a physician or quantified by a neuropsychologist using'



The term "al kyl", as used herein, unless otherw se indicated, includes
satur ated nonoval ent hydrocarbon radi cals having strai ght, WO 03/082807
PCT/ 1 BO3/W09388280B6 branched or cyclic noieties or conbi naCranes/tobwr eof .
Exanpl es of "al kyl"™ groups include, but are not limted to, nethyl, ethyl,
propyl, isopropyl, butyl, iso- sec- an ert-butyl, pentyl, hexyl, heptyl,
3-et hyl butyl, cycl opropyl cycl obutyl, %@ycl opentyl, cycl ohexyl,

cycl oheptyl, her ei n,
unl ess ot her V\Xnéswéﬁ?én%?/éct!ﬁ ed Ie? édE‘F\ éé P’Ee VE% ‘6$%%F§Snm%makn§%0??gg

def i ned abovetheEBa@pl@/cbfatnd eFRaelmgy chieodﬁnsmermlsud&lermctalw dﬂanetbee'nn' t ed

t th th but d . 10 The t t t
a5’ used e ei Sevalabed 301G Akl At roastre IRaegiee of TRPBH FIRRISNS B ogr oss
of, or pfeve“béﬁ&téWﬁtrﬂaéﬁpé}%ronorsu%ﬁ% IrisBfh é‘t‘é’ diiclty vitte BohGirifhaioR) | es, or

preventlng one or nore such conditiion or disorder. The term
"treatngnt”, laskua‘ednér@yelfaelmgsfefr worthlasseess;t and guilt. éBve regandesds tfoeat i ng”

def d di at b hot.er |
phar ol ool CUPEOSE GhsRATE R Be EeILan o SRR ARt AR ORI gani

or organic achdge fmégnsé&ﬁmn% s*fm%rtueﬁlhlwmm &UMéﬁMI' Qﬂsd?B@r%ph%urﬂw
acetlc oxallc acti citric rTB.IC salcy n’B.OHIC rTB.GIC

succi nic, ancEditicny kefetredttaras the %IV&mmmbh@mavdhe deperean
car bonat es 34 s or 20 alkaline earth netals, for

exanpl e, SOdI’%?’MC?‘f%A{'%&FBWFL%g & um or calciumare formed. Sal ts with

t
ot ambé hyl - amoni (e BRen AR, AP taies BRcaameroinbiaris ZARRdePla arug

i s dependent Riort Qé!e@fe'dgf@meﬂw%' §ioRipt corisrAmpostt m@@HQﬁ§oer€s rSieh S8
epitheliumand 1ts stability 25 ih entero-hepatic circul ation. Drugs t hat

are effecti vedep‘resmotp,acprempeep agrticularly, depressive 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 |l
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 pahic 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; borderline 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



adm ni stration but |ess effective orally, or whose plasma half-life is
consi dered too short, nmay be chemcally nodified into a prodrug form A
prodrug iwoa3wms218g7 t hat has been chem cally nodified and megThB03/00976
biologically inactive at its site of action, but which may be degraded or
30 nodified by one or nore enzymatic or gther in vivo processes to the
parent bioactive form WO 03/082807 PCTAfB03/ 00976 -37 This chenical y

nodi fied drug, é Ri & ugnd sdepibskibRVvassdcbitéd vt bipplaar deerier,netdsd profil e
t han t he pare(f rug, enabl easi er absorption across the nucosal
ramé a

epi thel i um bdisbrtersal assos twWitn aehizophreolaubiheheyiorali ngisirbanesst eni ¢

stability (for an.ingre p hal f-.1if for

cheni cal nod.@#%?&iﬁtsﬁé""ﬁhweﬂga'ﬁ‘%é@@r“ gutistig g'go'('?%rr ?/i‘% é@@%sqﬁ%ﬁy be
cl eaved by, e?ﬁgmn?al ifQL &S S hAman! p@cﬁ'ﬁﬁnsﬁ@famtrﬁétedﬁglm@a\tﬁs t he
ester is derlveg he carboxylic acid noiety of the drug nmol ecul e by

known ngans. mammaham@ndumt@étalmpownﬁbotaﬂned@rmu&ﬂ lpéA.dér1 vidd2 s bt he 10

reans.2) peph WBs PRV poPpaTAH-Thlnggocstalip) ST TAERH, Angl s ("""

prot ei nases. danbiiftreatitig Bactk disordst dreohditionr ug Mol ecul e via ani de bond
formation with the am ne or carboxylic acid noiety of 15 the drug nol ecul e

by known nmeans. 3)TREEbiPoUHES oﬂfﬁ’é irfention lafé alset usefsli inaheftreatineatof hr ough
menbrane selection of a prodrug formor nodified prodrug for %54 any

conbi nat i on ca‘ieep Uﬁsﬁde@uﬂ@ﬂ disexdess atre idistarianges Meﬁff%ﬁlﬁ% iy Echown
that the oral d C e
pr epar Qion J?“ Z gtagu %cfg%aﬁ?ﬁ’? Jsés %lﬁ%ﬁag‘:’{?gﬁ%érg éﬁﬁ?&qe Iterrqured
"soft" quat erdtﬁfo&‘rrﬁﬂi' behavior associated with sleep. The disorders include, for
example, insomnia, drug-associated sleeplessness, hypersomnia,

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, REM 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 |,
IA, 1A-1, 1A-2, IB, IC, II, IIA, 1ll, or IV, or a pharmaceutically acceptable
salt thereof, that is effective in treating such disorder or condition.
Compounds of formulas |, IA, 1A-1, I1A-2, IB, IC, Il, IA, 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 all stereoisomers of compounds of the formulas |, 1A,
IA-1, 1A-2, 1B, IC, II, lIA, lli, and IV, both as racemic mixtures and as
individual enantiomers and diastereoisomers 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’



since, unlike normal quaternary salts, e.g., RN+(CH3)3, it can rel ease the
active drug upon hydrolysis. "Soft" quaternary salts have useful physical
properti esomongmped 25 with the basic drug or its salts. PeatiBes/@efeubi ity
may be increased conpared with other salts, such as the hydrochl oride, but
more inportant there nay be an increaseg absorption of the drug fromthe

I ntestine. Increased absorption is probably due to the fact that the

"soft* quat er gy 6bre|§é\4aiioha§f 3Hé | frsdlapioduco R it eistexmediate capdhdigiduial f or ni ng
m cel | es and WO 03/082807 PCT/1B03/00976 -38 unionized ion pairs with bile

aﬂ ds, et ?: , aﬂamiorHEQ eftthe aompsemsisrafttbistineentiont B3y NAXE adyaPiREPsuAs rmL e
el ease. of & neompRraEmiEind Facmg HiRiihs B esp copfitildy, Aeatodtffnl! [ | |

| A-1, 1A-2, |Bsvadeus disoldefs or Eondifionsand |V are included within the scope

of this invention. Prodrugs and soft drugs are known in the a{aggﬁP | om no
E., Dru§s of the Fliber epresenboinniipnacalsgegincluggs | igetopicallyci hs are

her eby i ncor por at ed . rer . t Al 1 he: s ofialhgapr esent

i nvention canC%@PQan% W'i'g,t' %ﬁg(@c& e\eli"eﬁcgg{of@ro rgr%(?é%'{é\;\a:lPl%Fa@mégﬂV%elé f’oﬁms,

i ncludi ng hydpaidd,ar,nsA, lin angeNgriadt,fot e $adt thatedné @rmore atdnos!iang)

hydrated forns, are equivalent to wunsolvated fornms and ar ini.lﬁfndegi to be
t

enconpassed weptaged: R¥ &t gfm having @nplogUGMAsE, OhtTRTE NYB ¢Eq
Description o I At | f hSnd P ir@N

prepared as d&gr&uﬁﬁgéﬁﬁ%@ﬁﬁ?ﬁﬂ%@%&%ﬁ Pg%alwﬁgprggw 2% rg'i s?é%gﬂlsélgsn t hat

f ol | owjgst r ucpluigdtopdrthal @anl be | iAcotpardted! i@, cdrapourds Iof , thel present, and
IV, and the radicals Ri nd R6 t herw se i ndi cated,

R2, R3, R4_R , _unl ess_.

are defined a§vVaRmne. insidg \)E?@Beﬁetoﬁogﬁ@%gt ?%rgophen'&o@ﬁgr PG ot
chiral and ragemdhordus, sulfur, fluorine and chlorine, such as 2H, 3H, c, ''c, ",
BN, 80, 70, 3'P, ¥, ¥s, '®F, and *Cl, respectively. Compounds of the

present invention, prodrugs thereof, and pharmaceutically acceptable salts

15 of said compounds or of 'said prodrugs which contain the aforementioned
isotopes and/or other isotopes of other atoms are within the scope of this -
invention.  Certain 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 and/or substrate tissue

20 distribution assays. Tritiated, i.e., °H, 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., 2H, éan

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,



am no acids. Such nethods can be found in "Enantiosel ective Synthesis of
(3-Amino Acids", Juaristi, Eusebio; Editor. USA, 1997, WIey-VCH New

Yor k, N. YWoODh®s2set hods descri bed bel ow are illustrative offCraBésa®s7ét hat can
25 be utilized for the preparation of such conpounds but are not limting
in scope. WO 03/082807 PCT/I1B03/ 00976 9- Method A 31 malonic acid R3R
RR2NH2 COH J H anmoni um acetate 2 | A A% ording to the procedure of Lazar,

et al, Synth. o?%ﬁ&.c méftis, or%&n&aénor@mé@emdsexoémme éfctatkyl’a | A

can be prepared by heating 5 to reflux conmpounds of the fornmula 1 in a
al cohol i ¢ sol \gwmpsundude, buhane|noti imited tor sxaiiye eIVlnRreml.ciseerepyhnd

comror ol ai 1y B afice oeat oprdy BRRE ThdhdcRbaR WANR" BBl
skill in the %{y ﬁ ?Gﬁﬂoéytq@o tag y&@dbrﬁﬂ B@él@hé)&yl toyelohbpiyt, merbooyl,iand ude,
(0]

but 10 are n fmtedto the fol lown

3- Am no-%- cyclio@tib@yl - 5- net hyl - hexanoi c aC| d;

3- Ani no- 6- cycl obut yl - 5- net hyl - hexanoi ¢ aci d;

3- Ami no- 6- cycl opent‘lSHe Semet laj{oxiie xas disedabietein, unless otherwise indicated,

3- Ami no- 6- cycl ohex hyl - hexangjcnaci d

3- A no- 7- cyclefR %Fﬁét’ h‘9/ egUht 3“‘3' c'sa@Fd&éf'ned above. Examples of
3- Ami no- 7- cyckoipuyk *?l%u%tlmlhd@e@&tml Sotahitkd to, methoxy, ethoxy, propoxy,
3- Ami no- 7- cycl open 5- et hyl -'hept anoi ¢ aci d;

3- Anmi no- 7- cyclbulmoyyandipemohyl hept anoi ¢ aci d;
3- Ami no- 8- cycl opr opyl - 5-nmet hyl -oct anoic acid ) L
10 The term “treating”, as used herein, 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, lactic, 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 invivo processes to the

parent bioactive form.



20 3- Am no- 8- cycl obut yl - 5- et hyl - oct anoi ¢ aci d;

3- Am no- 8- cycl opent yl - 5- et hyl - oct anoi ¢ aci d;

3- Ani no- 8woyslosasexyl - 5- net hyl - oct anoi ¢ aci d; PCT/IB03/00976
3- Ani no- 6- cycl opr opyl - 5, 5-di net hyl - hexanoi ¢ aci d; WO 03/082807

PCT/ 1 B03/ 00976 -40 3- Am no-6-cycl obutyl - ; 5-di net hyl - hexanoi ¢ aci d;
3- Am no- 6- cycl opentyl -5, 5-di net hyl - hexan®i't aci d;

3- Ami no- 6- cycl ohexy: 'i'ﬁé@g‘f‘ryﬂﬁmfwodh o RJ Co‘i“‘b‘r@drug, should have a different

3- Ami no- 7- cycl opr opyl oic acid
3- Ami no- 7-cycl pﬂm,nndco’&;r@tldlpretllleyﬁhaheqheapment doigl; enablmg easier absorption
3- Am no- 7-cycl openty

5, 5- | ' L d; d .
3- Ani no- 7- cycl @)‘Ff@ﬁ?ltl‘g '@“8 W%qli '[atf}gOI CSG@P h\’%q&n/ 8B9ig solubility,

PCT/ | BO3/ 00976; 2
T 1030037 e MRS P, (002G s el AP 2 &

5 example). These chemlcal modifications may be
1) ester or amide derivatives which may be cleaved by, for example,
esterases or lipases. For ester derivatives, the ester is derived from
the carboxylic acid moiety of the drug molecule by known means.
For amide derivatives, the amide may be derived from the
10 carboxylic acid moiety or the amine moiety of the drug molecule 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 preparation of “soft”

quaternary salts. 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 i'mpo.rtant

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

salt has surfactant properties and is capable of forming micelles and



R3 7 R R36 Hydrolysis RNH2 R~ R CO2Fi R3 chiral center 1A 5 The use
of chiral am ne additions to a, 13-unsaturated systens as a synthetic

appr oach wo oBosashno acids, as illustrated in Met hod B abower/iBexoosteen
described previously (see, e.g., S. G Davies et al, J. Chem Soc. Chem
Commun, 1153, 1993; S. G Davi es Synl ghé 1994, 117 | shi kawa et al,
Synlett, 1998, 1291; Hawkins, J. m, 1985, 51 2820). 10 Referring
to Method B %nﬁaﬁzeeqaﬁqsmsz btiléeacfdy B4k 2 iHicls @ hdle RS PRABAEK fhem t he
correspondi ng conpounds formula 7, wherein PG represents a suitable
ester prot ectmhagtlgab&plthﬁlmmdaﬁfeoeffﬁ‘@tﬂmhedqu priogltigs| §iters absorption, is

hydr ogenol ysi s S | wel | to th se of skill in the art.
(See T. W &rabidy h}ﬁ% . é "3\)@J?ts§°ft‘!§ Agtive ParRl SF‘b‘lups in WD 03/ 082807
PCT/ 1 B03/ 00976 -42 organic synthesis", Wley, 1991 for a detailed
description for tHerodougsbf oompaunlds efrbraiulad |, 44, ﬂ,h-bl dAs8, dBer}i hgllAy oups) .

For exanple, this reaction nduct ed der, droI condi tions by
treat meht with éﬁ dgaﬁff’pm d ‘é(l?,h'ﬂ tg?u%?pgsoﬁihﬁ FB'PPC &Hgﬁra | furic
acid, at a tgd €arkl RAbwn RO e Gy RIRAOE LT BrdR %901% Ffurbef | ux

terrperatureo eaction m xture, eferably at the reflux tenperature,

or by treat rramgo\m?.(h ):861-368)r Ebe|la$tetwm@ltgnms: ava derebyidhcarposaded Loy

hydr oxi de, potta55| um hydroxide, or |ithium hydroxide, preferably sodium
hydr oxi de, at®®"Rmerature from about room tenperature to about the
reflux tenperature, 10 preferably at about roomtenperature. This reaction
is preferably cariGethin of the compounds of the present invention can exist in

10 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.

15 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 |, IA, IA-1, 1A-2, IB, IC, I, HIA, lll, and IV, and the radiéals R, Ra,
Rs, R4 Rs and Rg, unless otherwise indicated, are defined as above.

20 Diversé methods exist for the preparation of chiral and racemic -
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
25 be utilized for the preparation of such Compounds but are not limiting in

scope.



out using hydrochloric acid at the reflux tenperature. Wen PGis t-butyl,
however, the reaction is preferably carried out in trifluoroacetic acid
(TFA). Wsernn3P@€sds a basic group, the hydrolysis can be cacmiiBe/mate under
basic conditions, using nethods well known to those of skill in the art,
for 15 exanple, using sodium or potasqbgp1hydroxide. Conpounds of the
formula 7 can be prepared fromthe correspondi ng conpounds of the formula
6 using hydrq@sipedysi s conditions that are well known to those of skill in
the art. For 'eXanple, this reaction can be carried out by treating the
conpounds of fornmula 6 with a 20 pall adium netal catalyst,,,such as, for
exanpl e, pall adi U|:q1hyqlq”2 i de on ea®ibwioaciky pal I‘adimg gnz:égﬁbon, or with
Raney Nickel, iMm suchan@ﬁonmﬁ{a@%gﬁple,R EQekhol or
t et r ahydr of ur an, undeq an at nosphere of hydrogen (betmeﬁg about 1 and 5

f

at nospheres of pressure) to give the desired conpound o ormula 7.
Preferably, the 25 reaction is carried qut using E%l | adi um on carbon in

et hanol under aboutccerding @ dhm erecesturayd légan. el@npyai LammuAe 1988mul a 6

oo e oo B R P S SRPRRAEIR SRRl R !
(S) - (- )5 N- beng yieflax nesripd ez Wf athdOfaririiga af irefa blcdhblie rdolveérithsach as

appropri ate base such as lithium diisopropylamde, n-butyl lithium or
lithiumor pethangluim ibeoRresemesr dcmalpoig/ @957 gand zammonium  acetate.

bi s(trinmethylsilyl ] i spl : ferably,
t et rahydr of uﬂi%ekfyﬁggggfqﬁ? fé”?@ﬁp‘grcéﬁ lr}%'eea%%ggtf)@h?%b g@@ﬁaug%ﬁﬁg C, and
then addi ng ifteApiBrueiNg mithatdzweRAowh tb tiosel of skilfimtha aft. The

stereochem stry about the nitrogen of the amine will determne the 5

eaction 15 carr i CAMRAUES gt Gennas Tae o TR AR HE oIS 1 ami ne.

10 are not limited to the following:

3-Amino-6-cyclopropyl-5-methyl-hexanoic acid;
3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
3-Amino-6-cyclopentyl-5-methyl-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-cyclopentyl-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-octanoic 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;



(S)-(-)-Nbenzyl - a-nethyl benzyl am ne, after deprotonation with n-butyl -
lithiumin tetrahydrofuran, at a tenperature of about -78 C, according to
nmet hod deworoshbgxsoby Bul |, Steven D.; Davies, Stephen G ; aana/8em/dohie 10
Andrew D, J. Chem Soc., Perkin Trans. 1, 2001, 22, 2931-2938. Preferably,
this reaction is carried out using eithﬁr_(R)-(+)-l\|-benzyI - a-

nmet hyl benzyl am ne, or (S)-(-)-Nbenzyl - 59 nmet hyl benzyl am ne, after
deprotonati on w t h3/afinoys-cl¢lbbityns SdibrkH sdapdigrarid; at a tenperature of
about -78 C, according to nethod described by Bull, Steven D.; Davies, 15
Stephen G ; and Snith,. Andrew D, _J m . Soc., Perkin Trans. 1, 2001, 22,
2931- 2938. Conpound<\Binog 'QV‘\F,YBP%‘?}VEFJ’%@%“B’Z'%S?‘%%F@&"%r om t he

correspondi ng conpounds of formula 3 by treating themwith an appropriate
phosphonat e ester 34Arhine-presehes/l-6{5-dintathyladidx@nbisaciduch as 20 sodi um
hydride, lithiumdiisopropylamde, or triethyl amne and either [|ithium

chloride or lithi bromde, .in a vent .such as et her, or THF.
Preferably, the ct)%m'ﬂa' O-ftyqlgpfﬁﬁygg,g-(ﬁ@eﬂyz-@pggimlq fcid; phosphonate ester
(ALK = nethyl, ethyl, isopropyl, benzyl or the Iike) in the presence of

l'i t hi unbrom de ar@tAminet/gycobutyl-5,6-dimetrgiivhdptanoicaacidf about room 25

t enperature. Conpounds of the forrmula 3 can be. prepared from comercially

avai l abl e materi al i | of Kill in the art.
It will be appr eci%ﬁ@hgﬁaﬁﬁgﬂrﬁgd& Q%“%@‘Ph@f%zgﬁa r}é’ possess one or
nmore stereogenic centers. Using the above described nethod, conpounds with
speci fic st er eoché&rounodotidlehexyt-b Srdimethylthepta®ipaeidar ed. WO 03/ 082807
PCT/ 1 B03/ 00976 -44 Conpounds that can be nmade by this nethod include, but
are not limted to the foll ow ng:

(3S, 5R) - 3- Am no- 6-cycl opropyl - 5- net hyl - hexanoi ¢ aci d,



5

- hexanoi ¢ aci d;

PCT/IB03/00976

oct anoi ¢ aci d;

aci d;

anoi ¢ acid; 10
- hexanoi ¢ aci d;
- hexanoi ¢ aci d;

hexanoi ¢ acid; 15
oct anoi ¢ aci d;

aci d

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

(3S, 5R) - 3wAmsnges67 cycl ohexyl - 5- net hyl - hexanoi ¢ aci d;
(3S, 5R) - 3- Am no- 8- cycl opr opyl - 5- et hyl -

(3S, 5R) - 3- Am no- 8- cycl obut yl - 5- met hyl - ocﬁanoi C

(3S, 5R) - 3- Am no- 8-cycl opent yl - 5- net hyl

(3S, 5R) - 3- Am no- 8- cycl ohexyl - 5- net hyl - oct anoi ¢ aci d;
(33,53)-3-Anihkﬂ29§§%|OprOpy|-5-nethy|

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

(3S, 5S) - 3- Am no- 6- cycl ohexyl - 5 met hyl -

(3S, 5S) - 3- Am no- 8- cycl opr opyl - r@t hyI

(3S, 5S) - 3- Am no- 8- cycl obut yl Q@ an0| C

(3S, 5S) - 3- Ami no- g3 cycl gpent(ﬁLK@)erre\t’hy? oct an

B CO,PG
aci d;
hexan'd c 4aci d; 20

(3S,5S)-3-Am no ®CT ohe noi
(3S) - 3- Ani no- 6- cYcl oEr opyl - 5, 5- di met hyl -
(3S) - 3- Ami no- 6-cycl oBut yl -5, 5-di net hyl - hexanoi c ETCi d;
(3S) - 3- Am no- 6-cycl opentyl -5, 5-di net hyl - hexanoi ¢ |aci d;
(3S) - 3- Ami no- 6- cycl ohexyl -5, 5-di et hyl - hexanoi ¢ gci d; WO 03/ 082807
PCT/ 1 B03/ 00976 -45 (3S)-3-Am no-7-cycl oy ,I5-di met hyl -heptanoic
acid; (3S)-3-Amno-7-cyclobutyl-5,5-di nethy - hegtanoi c aci d;
(3S) - 3- Am no-7-cycl opentyl -5, 5-di et hyl - heptgnoi ¢ aci d; and
(3S) - 3- Ami no- 7- cycl ohexyl - 5, 5-di et hyl - hept anoi ¢ %%I d. 5 Method C R3 CO2H
NH, Ph/*l*\N)
"R R» Hydrogenolysis CO,PG
PQ)*\/COZPG R,
Rs 7 Rz
Rs ¢
Hydrolysis
NH,
H%R}‘Vco H
" 2
R3 * = chiral center
1A

The use of chiral amine additions to o,B-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.,

Referring to Method B above, compounds of the formulalA can be

10

1985, 51, 2820).

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. Wuts., “Protective groups in



R2 R 80 HHAOPh 9 RBRROO O O Base, PGRCCH2ZLG3 N'-O IO H R2 R
H*Ph R2 R, 10 P&2C Ph 11 Hydrolysis R3 R3 NHCO2R5 DPPA, al cohol CO2H
R2 R R2 Wp 0388B2PG 12 CO2PG Hydrolysis R3 * NH2 R2 * =pchiBad/oogmnt er 1A
CO2H 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 fornmula 11 has been 10
previ ously descri bed as an approach to ﬂ)?'eparl ng (3-am no acids (see,

22/188229; PaCTr?{ﬁlgBOSI Ooﬂbeg/s” %Ie&‘i’gm Eg Eﬁlﬁalde?égtgn%o’r%%maiﬁgg 64
Arvanitis et galy, eﬂnoﬁ?%ﬂbu&t@le protecting groups). For example, this reaction can
be conducted under hydrolytic conditions by treatment with an appropriate
acid, such as hydrochloric acid or sulfuric acid, at a temperature from
5 about room temperature to about the reflux temperature of the reaction
mixture, preferably at the reflux temperature, or 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 reflux temperature,
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 ar, for

15 example, using sodium or potassium hydroxide.

Compounds of the formula 7can 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—methylbenzyla-

30 mine after treatment. with an appropriate base such as lithium

diisopropylamide,  n-butyl  lithium, or lithium or potassium



Perkin Trans 1., 1998, 521). Conpounds of structure 11 can be prepared from
conpounds of 5 structure 10 in the presence of a suitably derived ester
(PG as deWwpraads28above, LG = Br or | or C) such as, for erampBe/opzdut yl
bronoacetate, benzyl bronpacetate with an organonetallic. base such as,

for exanple, lithiumdiisopropylamde or lithiumbis(trinethylsilyl)amde
or sodium bis(trinmethylsilyl)am de and43ne like in a solvent such as, for

| e, : qether, | ] ' b
Carrted out JaPlRE A ARIE, Ak soRBPLsiE) i BT REETEh FREANT o

-78C and tr eaktaRydradfiranh@HRs at & aginparatore froineabmdi-B0eCwotdbout 25°@|
bronmpacetate at -78C to -30C. Conpounds of the formula 12 can be_prepared

by hydrol ysi rand ttken esiding thes goRtipigte sepmennd of fargulel fermulai4 tHee

presence of |ithium %&o' d b e oxi e ent ch as
wat er or THF,St-_ﬁfeogheFﬂ ! r%&oﬂﬁeﬁ% 6‘%@@93&&03@%“@%0%' radoeg%n%{'ggpg?éjature.
Preferably, tdibfeocheffiétrnpabbat & hitexgepudf the figalhyrdaacten Pesferatlgethind
l'ithium hydroxide in aqueous tetrahydrofuran at about OC according to the

net hod descr ireadtia iy earried qut wsing: either (Bié+Yidenzyino-metinikenzglamineTay| or

16} £33 eo0 etk brRaRSLAAR RS, e ARTEITAGh B "

di phenyl phosrrilimugﬂ ﬁf{éiﬁwyar&f%npra?%%ﬁgaé}suﬁe%{f'éb%me7@ke9aeéor'a s 25
al cohol enzyl a

t - but anol, benzy or p- net hoxy cohol, 1n a sultabl e sol vent
such as t ol uenethodedessribedoby TBiHl, StevantRypRavesy Stdphem @boand 5Bmihs o

cor resHondi ndEAHotnd o CETm £e6 13 Gl ol ATRS T sSREL A, SYPYRI: but y1
CSTE, o PETTEAEE 998 eagln e AFRECBIL uBRg! b ) Nodhgyaconol 0
" methylbenzylamine, or (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,
15 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

20 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, benzyl or the like) in the presence of
lithium bromide and triethylamine in tetrahydrofuran at about room

25 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
method, compounds with specific stereochemical configurations can be

30 prepared.



used. Preferably, this reaction is carried out using a toluene solvent in
the presence of p-nethoxybenzyl al cohol under refl uxing conditions.
Conpoundswofo3msesof or nul a 13 can be converted into the desipcedBeomwpmunds of
formula I A by hydrol ysis or hydrogenolysis, using conditions 5 well known
to those of skill inthe art. (See T. W, Geene and P. G M Wits.,

"Protective groups in organic synthesi 57'4,4'WI ey, 1991 for a detailed

description for thedsdtHdsoRaptsh benmuak L thisifettidEineluales But Age GOUPS) -
For exanple, this reaction can be conducted under hydrolytic conditions by

treat ment wit limited 4pthefollomirg:aci d, such as hydrochloric acid or sulfuric
10 acid, at a tenperature from about roomtenperature to about the reflux

temperature of the ieaghi-OAnHobH BlopRiS)SLABIHYAbxdMc hekd ux temperature,

or by treatnment w an’appropriate inorgani c base, such as sodi um

hydr oxi de, potassi um hydroxide, or |ithium h{dr oxi de, preferably sodium
hydroxi de, at a tetdpR)GrAminaecxsiebuty-Sonethwhperanals acids about the 15
reflux tenperature, preferably at about roomtenperature. This reaction is

preferably carri ed(:&’ﬁbR‘)'%i-)ﬂﬁiiﬂb‘ék?éi&b@hiy@ls%éﬁyﬁheiahﬁ)ié atidux tenperature.

When PGis t-butyl owever, the reaction is preferably carried out in

trifluoroacetic acid (TFA, Wwen PG |s asi.c group,. t he hydrol ysis can
be carried out und@s’éBg‘ﬁ)ﬁ@m%gﬁyaﬁb?xﬁ'sé?ﬁ@t%'?‘ﬁéﬂgé'ﬁélcfd'knovvn to those
20 of skill in the art, for exanple, using sodium or potassium hydroxide.

Conpounds of the f@3BRR31AMERASEcIDprII-6cbthyl-octahbisadidte cor r espondi ng
conpounds of fornmula 8 with an am ne base such as triethylamne, in the

presence of trimet yichlorid i n . sglvent such as THF, -
and then treating @#egﬁﬁﬁéwmé%@b%&h%a“%%&?l‘% arcé(écti on [in situ]

with a chiral oxazolidinone of the formula 9. Exanples of other

oxazol i donones t hai3S;5R)-BeAmiweeB-cyclopestykbirhetbyboetangicsicid;- ) - 4-

i sopropyl - 2- oxazol i di none; (S)-(-)-4-benzyl -2-oxazolidinone; (4S,5R)-(-)-4-

)

() Wyt 2 xS RONRRECg oy RIS e, (o0
(8S,58)-3-Amino-6-cyclopropyl-5-methyl-hexanoic acid;
(3S,5S)-3-Amino-6-cyclobutyl-5-methyl-hexanoic acid;
(8S,58)-3-Amino-6-cyclopentyl-5-methyl-hexanoic acid;
(3S,5S)-3-Amino-6-cyclohexyl-5-methyl-hexanoic acid;

15 (3S,5S)-3-Amino-8-cyclopropyl-5-methyl-octanoic acid;
(8S,5S)-3-Amino-8-cyclobutyl-5-methyl-octanoic acid;
(38,5S)-3-Amino-8-cyclopentyl-5-methyl-octanoic acid;
(38,55)-3-Amino-8-cyclohexyl-5-methyl-octanoic acid;
(35)-3-Amino-6-cyclopropyl-5,5-dimethyl-hexanoic acid;

20 (8S)-3-Amino-6-cyclobutyl-5,5-dimethyl-hexanoic acid;
(3S)-3-Amino-6-cyclopeﬁtyI-S,S-dimethyl-hexanoic acid;

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



30 i sopropyl -2-oxazol i di none; and (4R, 5S)-(+)-4-nethyl -5-phenyl - 2-
oxazolidinone)) and lithiumchloride. Preferably, this reaction is carried
out WO 03w08288801PCT/ | BO3/ 00976 -48 by treating an aci d etcrTubes/forenul a 8
with trinmethylacetylchloride and triethylamne in tetrahydrofuran at about
-20C, followed by treatnment of the intejgediate formed in such reaction

w th an oxazolidinone of the fornmula 9 and lithiumchloride at about room
t enper at ure accor di(88)-BeAmirid-Teyelopropypd Bedichetiey-Heptandio atid). and Mat hre
D.J., J. Og. Chem, 1995;60:2271-2273). Alternatively, conpounds of the

formula 10 can be red. J he [r . ng. compounds of the
formi a 0w th tne dera Aniesr s Sabb e Ry ERRe Nk A T he

correspondi ng conpound of the 10 fornmula 8 with oxalyl chloride, in a

sol vent such as di ¢88pBehmintaneyclopentyes,Spdiawmdimgdeheptanhicracidy afdr manmi de
(DMF). Acids of the formula 8 can be prepared fromcomrercially avail able
mat eri al s using ne 15 ki ) et ) ki i n the art. These

aci ds may possess ggg}jgrﬂ}ﬁl;llroe'ygﬁ%‘@gﬁﬁ&@npgﬁ%t?&lrﬁgtébgfc&c‘ié;i tronel |l yl

brom de and citronellol in the synthesis of 15 such acids is described in
Exanples 1, 2 and 3 of this application. Conpounds that can be prepared by
t he above Method C include, but are not limted to the foll ow ng:

(3S, 5R) - 3- Ai MetBed€l hyl - hept anoi ¢ acid; (3S, 5R) - 3- A no- 5- net hyl - oct anoi ¢
acid; 20 (3S, 5Rg,3- Ami no- 5- net hyl - nonanoi ¢ aci d;

(3S, 5R) - 3- Am no- W&ozdﬁcanoi c acid; (3S,5S)-3-Am no-5-nethyl - hept anoi c
acid; (3S, 59)- 3z AM{)0- 5- net hyl - octanoi ¢ aci d;

(3S, 5S) - 3- Am no- 5- e ®y1Q nonanoi ¢ acid; 25

(3S, 5S) - 3- Am no- 5-ne pmlzuxgecanoi c acid;

Ph
9

R o O

Ra o O 3
w ] Base, PGO,CCH,LG S A
Ry R, I\J ? Rz Ry ?—<&
PGO,C on

10 Ph
11
Hydrolysis
Rj R3
+ NHCO,Rg DPPA, alcohol 5-COzH
H2 R1 R2 R‘l
43 CO:PG 12 CO2PG
Hydrolysis
Rs \
I>(\t[NH2
Ry Ry COH * = chiral center
IA T2

The diastereoalkylation 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 f-amino acids (see,



(3S)-3-Am no-5,5 -di nethyl -heptanoic acid; W 03/082807 PCT/I1B03/00976 -49
(3S) - 3- Am no-5, 5-di net hyl - oct anoi ¢ aci d;

(3S) - 3- AnwoasBsBeti met hyl - nonanoi ¢ aci d; PCT/IB03/00976

(3S) - 3- Ami no- 5, 5-di net hyl - decanoi ¢ aci d;

(3S, 5R) - 3- Am no- 7- cycl opr opyl - 5- et hyl -_Qgpt anoic acid; 5

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

(3S, 5R) - 3- Ani g1g, vt epal, Ut Wirg SChemhyl 9dee gi4aBail ¢; 8ibi dnd Deshpande, J.

(3S, 5R) - 3- Am no- 7- cycl ohexyl - 5- net hyl - hept anoi ¢ aci d;

(3S, 59) - 3- Ari Geermn- e§,/Qq drr16iRy Ttansmbs RPPOnAB kinBN@NdIs at al, (L hsp- §oam

I no-7-cycl obugyl, - I t Ic acid; 10
(3S,5S) - 3- Am’%%’-k’f? yC %%é%@%’%ﬁm hyl - hept anoi ¢ aci d; and

(3S, 5S) - 3- Am no- 7- cycl ohexyl - 5- net hyl - heptanoic acid. Alternatively,
referring to the r@ampoundsciestrictietiiodam)bed prepared drgyo waspanfndshef f or nul a

20 4 (TER)  wiheie 10 dye TRetaice, o acaHiRblo S S5 Pk 25oieSbngi ng
conpounds of Jiofauligg 14 g, v} CBhy @ﬁ)nsﬁéheasp%ﬁaﬁrﬁsk?ﬁmgbraﬁdaw&te,

rearrangenent (where R5 is defined as above) to yie correspondi ng
conpounds of bHeoeyubroraGagedete Withan viganematallic hasehsunh asotor eRample, Tr ans

1., 1998, 521 f d i pti f | ; . o FUrt. hydr ol [ f
the inide o ST GHSERMPYAREE, R o blir RESE LaHsHORIEE Pb SHAU6) and
the carbamat ¢;gfrpHethYis@garitRe 8881 thedike3in aTsBReAtisteh s, ffoF Bxatdié,

Conpound 16 can be dérived from conmpound 15 as described above for the
converKl on otetcahystofwian.ofthen@nddhaldika. The eastien epo hedearried ouhaisingr mul a

12. Co ds qof th | a. b d_f di

comounds of seAunt disdiTaeuRinfastER RrieheRonan A 2o S FRBfAehClon o

hydrochl ori ¢ oaghdl resultdift ddié® int8fmédiatd W8 PBHGI bidthbacetate at -78°C to |
-30°C.

Compounds of the formula 12 can be prepared by hydrolysing the
15 corresponding compounds of formula 11 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., Bioo'rganic 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-butyl,

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



WO 03/082807 PCT/1B03/00976 -50 as sodi um or potassi um hydroxi de or,
p- met hoxybenzyl, through hygrogenol ytic conditions, using
pal | adi umvorv3osasbon i n et hanol or THE under a hydrogen atowgapésaneze Thi s

I s benzyl

approach, which preserves the stereochem stry about the chiral center
t he conpounds of forrmula 11, 5 which is so present in the product of

or

formula 11,

T 1255 20 e AR ko

R502CHN H*  NpfssaRge b pPmethidkybignzydlajatihel uigerretiuxing canditienser

R1 NH2

10

15

20

25

30

i f R5

in

is described in Exanple 4 ot''this application. WO 03/082807

R
14 DPPA, R5CH

Compounds of the formula 13 can be converted into the desired
compounds of formula IA by hydrolysis or hydrogenolysis, using conditions
well known to those of skill in the art. (See T. W. Greene and P. G. M.
Wouts., “Protective groups in organic synthesis’, Wiley, 1991 for a detailed
description for the formation and removal of suitable protecting groups).
For example, this reaction can be conducted under hydrolytic cénditions
by treatment with an appropriate acid, such as hydrochloric acid or sulfuric
acid, at a temperature from about room temperature to about the reflux
temperature of the reaction mixture, preferably at the reflux temperature,
or 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
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

of skill in the art, for example, using sodium or potassium hydroxide.

Compounds of the formula 10 can be prepared by treating the
corresponding 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
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-
isopropyl-2-oxazolidinone; and (4R,58)-(+)-4-methyl-5-phenyi-2-
oxazolidinone)) and lithium chioride. Preferably, this reaction is carried out

5@0 NuSinghdy 1980 s8ivERt iRth&2 R~ N
G 6RO F N R R R R
* C02H R2



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) -woAgiosasnet hyl - 4- net hyl - hept anoi ¢ acid; (2R PCT/IB03/00976

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

4R) - 2- Ami nonet hyl - 4- met hyl - nonanoi ¢ acid; 10 (2R

4R) - 2- Am r onet hyl - 4- net hyl - decanoi c aC| 69 WO 03/ 082807 PCT/1B03/00976 -52
Efc,)R 2472” 2- ﬁ;ﬂvh&ea in ﬁ E?hgét éﬁ Ea %C%Rtr(rggihylacetylchlonde and

4S) - 2- Am nO”ﬁF,%ﬁﬁ:yté}nm%t MYiet@ﬁSlér@Pu@na@t' @bout( 2B:C, followed by treatment of

4S) - 2- Am nonet hyl'- 4- net hyl - nohanoi c acid; 5 (2R,

4S) - 2- Ami nonﬁhbylh%ermm:tmw fateesin ol suabi r@acﬂcm?e with an oxazolidinone of the

4S) - 2- A t hyl | t hyl .-

49 2. A Rﬁﬁpﬁw ocyad JBURY SHISHEE 14} =5l HRB. fBpbfEnyrsiattording to

45) - 2- mﬁ{%} Irg” pY GéébQﬁééySébeRSGYJ Ay anpitsreBUd; Jandrg. (2Rem.,

4S) - 2- Am nomet - b- yc ohexyl - 4- met hyl - hexanoi ¢ acid; 10 Qher al ternative

approaches tolga'ﬁrﬁméEVhZQ@% substituted (3-am no acids that can be
utilized for preparing the conpounds of this invention include those

Secbach et 4l cufematydy. (p8Rd,oF MEERhua 0(cn, b Propardd by, 215

Chem Soc. Perdsiting TiHensofrespdififig diﬂﬂpowmssbbvlhelfnmmtmsdvxﬁih the heldow:

Method E R3 O 1O T|CI4/PrNEt2R309hI 0 8 I\%RZR -
chloride derived from treatment of the correspondlng compoun of th
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 corhmercially available materials Using methods well known
to those of skill in the ant. 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 include,

but are not limited to the following:
(3S,5R)-3-Amino-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-5-methyl-octanoic acid;
20 (3S,5R)-3-Amino-5-methyl-nonanoic acid;
(3S,5R)-3-Amino-5-methyl-decanoic acid;
(3S,5S)-3-Amino-5-methyl-heptanoic acid;
(3S,58)-3-Amino-5-methyl-octanoic acid;
(3S,5S)-3-Amino-5-methyl-nonanoic acid;
25 (3S,5S)-3-Amino-5-methyl-decanoic acid;

(3S)-3-Amino-5,5 -dimethyl-heptanoic acid,;



2 H* h CO2PG P&2CHN ~Ph 10 15 1) LiOOH 2) H2, Pd/C R3 CO2H R2 Rt NH2
| I Method F below illustrates an alternate nethod of preparing conpounds
of the fowouwbaszhz WO 03/ 082807 PCT/IB03/00976 -53- Met hedTAB&®2G~-CN R2
2CN R3 R1 R2 HR3 RI~% ~CO2Et \~ piperidine/AcOH O 2 1) H2, RaN 2)

NaOH MeOH NH2 R R2ZR3 C®2H I I 5 Acgzg%di ng to the procedure discl osed
by Hof f mann-La Roche (FR 1377736 19641106), conpounds of fornula 3 can be

prepared from unsgs@)-atadincyhbatimetyd-oofanio aaid;a 2 by reduction and
hydrolysis. In turn,

(8S)-3-Amino-5,5-dimethyl-nonanoic acid;
(3S)-3-Amino-5,5-dimethyl-decanoic acid,;
(3S,5R)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;

5 (3S,5R)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid,;
(3S,5R)-3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,5S)-3-Amino-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,5S)-3-Amino-7-cyclobutyl-5-methyl-heptanoic acid;

10 (38,5S)-3-Amino-7-cyclopentyl-5-methyl-heptanoic acid; and
(3S,SS)-S-Amino-7-cyclohexyI-5-methyI-hepténoic 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 Curtius 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 -

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 formula 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



10 cyanoesters 2 can be prepared via Knoevenagel condensation of al dehydes
1 wth cyanoacetic esters (e.g. Paine, J. B.; Wodward, R B.; Dol phin,

D., J. OwooGhsasn7 1976, 41, 2826). Al dehydes of the fornulpaTABox®@n7cbe
prepared fromcommercially available materials by nmethods known to those
skilled in the art. 15 Conpounds of the rmulas |11 and 1V can be prepared
usi ng procedures anal ogous to those of Wthod F that will be obvious to
those of ski b dduilieorbdtasdflifrhrkiaessiz i, @ ISemPING-MéthbRAipdRyTUI &
11, the starting material should be a conpound simlar to formula 1 in
Met hod F, buthmhghmygrogmoﬂwur@@dmom aenngqbaﬂladlurfeorwaﬁmwn effpangl arn

fOI’m.I|8.1IS Iac th V\DO/ PCT/ 1 B 0976
-54 The use of pr F écgge[rbgg?q%g '%BPB@ EEC W‘Fﬁ%‘?’ﬁg%

Met hod G bel o st ithe Shita P Y thes €6mp adewg mulaR 1,

Ell man, J. wﬁergﬁh&ﬁw 000" od %ﬁml)_ V\Bpog g

PCT/ | BOS/ 00976‘vh|er5Fs a|5’9tﬂ1le$9r[§lﬂ) mQNF@'UCt ef RS"TRﬂaIN is dmbﬁd IRﬁ)RIm@eRZ R -~
Met hy| Acetat e N o (CEt)4 O (Ti(OPr)3 R4 RS Rs R4 R6 THF. R4 RS Rs
C02e HO  Di ofAidhis apphcat



RS R2 R NH2 R4 R3 RB 02H 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 | ywoansngmad7 out using a strong acid such as hydroclricenBes/meied,
hydrobrom c acid or sulfuric acid, 1in a solvent such as water or di oxane
or a mxture of water and dioxane, at a tenperature from about 20C to
about 50C, preferably at about room tem®erature. 10 The preparation of
conmpounds of this invention that are not specifically described in the

f or egoi ng expMretmeohDal section can be acconplished using conbinations of
the reactions described above that w Il be apparent to those skilled in
the art. In each of the reac;b;ns di scussed or illu ratedcﬁbmye pressure

is 15 not criticalR erw seIH gdl cat ed Pr essur about 0.5
at nospheres to abou res e, Nan anbi ent
pressure, i.e., abédt Bsat ere, is pref erred as ter*

conveni ence. The corgmends f gpe formula 1 and the 6up A conﬁbunds and
20 the internedi ates showyin the above reaction schenes cangbe isol ated
and purified by conventional procedures, such as recrystalligation or

chr omat ogr aphi ¢ separation. WO 03/082807 PCT/I1B03/00976 -56| The ability of
conpounds of the present invention to bind to the o0:28-subunit of a

cal ci um channel can be' determi ned using the fol | owDRPA,IRsGHihg assay. The
radi ol i gand bi ndi ng assay using [3H]-gabapentin and the a28-

.Y
Rs o O

Rs x N)ko
Re” Ry : RsO,CHN oh
16
Hydrolysis
Rj ! * = chiral center
+ COH
Ry” R;

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-Aminomethyl-4-methyl-nonanoic acid;

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



5 subunit derived from porcine brain tissue was used (See, Cee, N colas S
et al. "“The novel anticonvul sant drug, gabapentin (Neurontin), binds to the
025 suburwOD 0af08z0Tal ci um channel. J. Biol. Chem (1996), ZP2CI(IB®)Q0976
5768-76). Conpounds of the invention bind with nanonolar to m cronol ar
affinity for the a28 protein. For exan‘pleé, R- 3- am no- 5, 9-di net hyl - decanoi c
10 acid binds with 527 nMaffinity to t1#e a25 protein, (3S, 5S)-3-an no-5-

met hyl - oct anoi ¢ agpd, hsyslAnthbmeln ZwM m‘eiwwhwan&neac.dm) 2- Am noret hyl - 4-
met hyl - hept anoi ¢ aci d b| nds with 29 nMaftfinity, 2- Am nonet hyl - 4, 4-

di met hyl - hept anoic_a binds with 83 nMaffinit eln Vi vo act|V|ty of
conpounds of thi s(Zﬂv‘ég)r?&ﬁmeaﬁ’eH@" -4rme |@Pma\%’ ?91 ani mal nodel s of
hyperal gesia (See Sluka, K., et al. 2001, "Unilateral Intranmuscular
Injections O Aci (2R, 48 52eniRo -4AmiBit M ogfatloic adigng- Last i ng

Hyper al gesi a", Miscle rve 24: 3 46 Di'xon, W, 1980, "Efficient

anal ysi s of exper| nt al serv Ann Rev .Pharmacol Toxi col

20- 441- 462: Randafd™ 482 eﬁmﬁ U‘eﬂ‘yl NORARAIC RS, For 20 Measur enent Of

Anal gesi ¢ Act i vi ty On Infl arred Ti ssue,” Arch. Int. Pharmacodyn, 1957,
4:409-419; Har gr e(@@R,AX-2-Amihomettyl-4-Betwhdecanoci€koides C., and Joris J. "A
New And Sensitive Method For Measuring Thermal Nociception I n Cutaneous

yreralges Pl G TR e e AR )

Anti-Anxi ety Agents", Psychopharnmacol ogia 21:1- 7, 1971), The corrpounds of
t he present inven([ZFbm,S)ﬁaﬂmilhminetM&rmmmylehMGWyI@eﬁamlamom;saI ts, can be
adm nistered to mammal s via either the oral, parenteral (such as :

subcut aneous, int US A di Ia 1 ; id: &hgsi on

techni ques), rect ﬁ%ﬁgéwlﬁﬁ]é@?anfg pe'n dﬁi@%ﬁ%h%%@%@%glﬁ :

PCT/ 1 B0O3/ 00976 -57 The novel conpounds of the present invention may be

admi ni st ered (2R, 4S)-2-Aminomethyl-6-cyclohexyl-4-methyl-hexanoic acid,

10 Other alternative 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

15 below:
Method E
Ra Q )O]\ TiCls / PINEY, Ra o )OL
S(\/'LN H “ N
RZ R1 * - ACO R2 R'l * *
Ph N-copa PGO,CHN Ph
10 15
1) LIOOH
2) H,, Pd/C
R
. CO,H
Rg R+
NHy

Method F below illustrates an alternate method of preparing

compounds of the formula Il.



al one or in conbination wth pharmaceutically acceptable carriers or
diluents by any of the routes previously indicated, and such adm nistration
may be cawoiosdsmsot in single or nmultiple doses. Mre partipcalipedon97e he
novel 5 therapeutic agents of this invention can be adm nistered in a w de

variety of different dosage forns, i.e.,. they may be conbined with various
phar maceutically acceptable inert carri é% in the formof tablets,
capsul es, 1ozenges, troches, hard candies, suppositories, jellies, gels,

pastes, ointnments, aqueous suspensions, injectable solutions, elixirs,
syrups, and 1@idthed Fi ke. Such carriers include solid diluents or fillers,
sterile aqueous nedia and various non-toxic organic solvents, etc.

Mor eover, oral pharmaceutical conpositions can be suitably sweet ened

and/or flavored. In_general, tp_hggc\v\;bght ratio of th Wel conpounds of

this invention ro tH2 pharmaceutically accept aglRe,; gﬂ;rp er will be in the

range from ab&a Ho 15 about 2:1,. and pre cogEtabout 1:4 to
or al

about 1:1. For dmi ni st rripdrigne/Ae@idl et s cont ai ni ng vari ous exci pients
such as mcrocry$talline cellulose, sodiumcitrate, calcium carbonate,

di cal cium phosphate and gl yci ne may be enpl oyed al ong with various

di sintegrants such as starch (and preferably corn, pobdkd@¥ tapioca
starch), alginic acid 20 and certain conpl ex silicatéds) NeO§afatdt with
granul ati on binders |like polyvinylpyrrolidone, sucrdse, gelatin and
acacia. Additionally, lubricating agents such as magnesi um st ear at e,
sodium |l auryl sulfate and talc are often very useful foNHpabletting

pur poses. Solid conpositions of a simlar type:gﬁ§<§§i§ be enpl oyed as
fillers in gelatin capsules; preferred 25 materi i BosH connection al so
include lactose or mlk sugar as well as high nol ecul ar wei ght

pol yet hyl ene gl ycol s. Wen aqueous suspensions and/o elixirs are desired
for oral adm nistration, the active ingredient may be conbined with

vari ousssweet ening or flavoring agents, coloring matter or dyes, and, if
so desired, enulsifying and/or suspending agents as well, 30 together with
such diluents as water, ethanol, propylene glycol, glycerin

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. In tum,

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 available 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 formuia lll, 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.



and various |ike conbinations thereof. WO 03/082807 PCT/1B03/00976 -58 For
parenteral adm nistration, solutions of a conpound of the present

i nventi orwDr3esasher sesame or peanut oil or in agueous pr@pyiBes09T ycol
may be enpl oyed. The aqueous sol utions should be suitably buffered
(preferably pH greater than 8) if neces%ﬂﬁy and the liquid diluent 5 first
rendered isotonic. These aqueous solutidns are suitable for intravenous

i nj ection purposeshdNgeObt ¥nitdl iHih€d 3o 2ifdré P-arflotadias, hstiNdstratéd iwul ar,
i ntra-nmuscul ar and subcut aneous 1 njection purposes. The preparation of al
t hese sol uti oNethodl& below, has beerdi désonibed spreviauslyy(seac exgrglanghdd By

st andard pharnaceutical  technj,ques 1. kn to those 10 skilled in the
art. For intrBhR3A) Ja‘ﬁ-nvf-rﬁsﬁ- 231%%19\3@, §6nﬂ§'¥\&'}'ati on by inhal ation, the
novel conpounds of the invention are conveniently delivered in the form of
a solution or suspension froma punp spray container that is squeezed or
punped by the patient or as an aerosol spray presentation froma 15
pressurkzed container or a nebulizer, with the use of a suitable
propellant, e.g., dichlorodifluoromethane, trichlorofl uoronethane,

di chl orot etrafl uoroet hane, carbon di oxide or other suitable gas. In the
case of a pressurized aerosol, the dosage unit nmay be determ ned by
providing a valve to deliver a netered anount. The pressurized contai ner 20
or nebulizer may contain a solution or suspension of the active comnpound.
Capsul es and cartridges (made, for exanple, fromgelatin) for use in an

i nhal er or insufflator may be formul ated contai ning a powder m x of a
conmpound of the invention and a suitable powler base such as | actose or
starch. Formul ati ons of the active conpounds of this invention for 25
treatnment of the conditions referred to above in the average adult human
are preferably arranged so that each netered dose or "puff" of aerosol



contains 20 g to 1000 Vg of active conpound. The overall daily dose with

an aerosol will be within the range 100 Vg to 10 ng. Adm nistration may be
several twows/osmdty, for exanple 2, 3, 4 or 8 tines, givirgTiiBes/@amnpl e,

30 1, 2 or 3 doses each tinme. The conpounds of the present invention can be
prepared and administered in a w de va_r6,§'5gty of oral and parenteral dosage
forms. Thus, WO 03/082807 PCT/1B03/ 0097 -59 the conpounds of the present

i nvention can be agglniibered by injection, that is, intravenously,

i ntranuscul arly, i neously, subcutaneously, intraduodenally, or
intraperitoneally. Al so, the conmpounds of the present invention can be
adm ni stered by inhalation, for exanple, intranasally. 5 Additionally, the
conmpounds of the present gnvention can be administered transdermally. It
wi Il be obvious to those pkilled in the art that the follow ng dosage

forms may conprise as e 3l onent, EHMRA®r a capewnd, of formula
1, 1A 1A1, |§7g%§, |C,}r<|,| ,\hﬁ'goﬂhl Kr Misghybheetge ¢ o 0 n't(

phar maceut i cal Cept sal tXof Yéut o] gy, 10 FgN, pfgpari ng

phar maceut i cal ReCanposi tﬁgﬁg“ fr ofa Bshee cgrrpoumg@)‘f > the |6rReas tmei Nvent i on,

pharmaceutical |y acceptable carriers can be either solid or liquid. Solid
form preparations include powlers, tablets, pills, capsul eEHacachet S,

suppositories, and dispersible granules. A solid carrier cphiokee one or
nore substances which nay al so act as diluents, flavoring 16 agents,

bi nders, preservatives, tablet disintegrating agents, orgag gencapsul ating
material. In powders, the carrier is a finely divided so i o WRheh is in a
m xture with the finely divided active conponent. In tabl &s, tﬁe active
conponent is mxed with the carrier having the necessary R[5 ng
properties in suitable proportions and conpacted in the shape and 20 size

desired. The powders and tablets preferably contain fromfive or ten to
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

will 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.



about seventy percent of the active conpound. Suitable carriers are
magnesi um car bonat e, nagnesi um stearate, talc, sugar, |actose, pectin,
dextrin, wopasosesogel ati n, tragacanth, nethylcell ul ose, so@CEMTBEH0976

car boxynet hyl cel l ul ose, a low nelting wax, cocoa butter, and the |ike. The
term"preparation” is intended to inclugda the formulation of the active
conpound with encapsul ating naterial as carrier providing a capsule in

which the active CORPQUIRY of ddmPEUMdS BPWe RFRint GAVEALRITS to ibinds t teeinded
by a carrier, which is thus in association with it. Simlarly, cachets and

30 | ozenges an2S-sublnitiefi.a Falbium shapoeldeansbe ceteimived ysing dhe fellovdng, and
WO 03/082807 PCT/1B03/00976 -60 |ozenges can be used as solid dosage forns
suitabl e for BPEING 888 ni stration. For preparing suppositories, a |ow
melting wax, such as a mxture of fatty acid glycerides or cocoa butter,

is first melted angpt bsdsaggéﬁfdfbir@iwgg%ugmggsn‘n-gaséaémmanegﬁamI Y,

therein, as by stirring. e nolten eno m Xture is then poured into
conveni gnt siaguinioderived fbimoperdinecbrairotissuenwas hsednSaeay Ges,i Nicblas i qui d
form preparations include, solutiops, suspensions. and e L.ons, for
el o, ant eft &l “Rag SOVt pAoo UGy A6 Sabanerdin Nasgphi it the

I njection |iquyk 1 r &t & QgnigAN r mul at i ut ' us

pol yet hyl eneqtg%éggfﬁgglﬁt%on. I%ucé‘”(;%’sﬁégbl ut‘?oﬁgl'sglh'?g‘{')l e(l'?g?)" (r)%?gfﬁ@)gse can
be prepared lg7e8-36p! Congouhds @ thes inventigro biswdt witin naadewolartd miadatholgr

suitable colorants, flavors, stabilizing and thickenin ,ag&nljs as .desired.
Aqueous suspexEnibhiordhe easinsotei). 69%%%@%'%5@'3@"%‘@@9%1}“ YareeRIUE ng t he

finely, divided.active ¢ L water, withe vi r4 alq.Swch as

e 8" S AChiR RSB L 2 HLEM SosTHEd Aino's

car boxynet hylgglhyHbempoiceagid Bines wil | -uMatmisy{RRNAR)R-Agsindmethyl-so

i ncluded are solid formpreparations that are intended to, be
methyl-heptanoic acid binds with 29 nM affinity, 2-Aminomethyl-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 Selitto J.J., “A Method For

20 Measurement Of Analgesic Activity On Inflamed Tissue,” Arch. Int.

Pharmacodyn, 1957;4:409-419; Hargreaves K., Dubner R., 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.



converted, shortly before use, to liquid formpreparations for oral 20
adm ni stration. Such liquid fornms include solutions, suspensions, and

enul si onswoTh@esmopr eparati ons may contain, in addition toPCraBeniopTee
conponent, colorants, flavors, stabilizers, buffers, artificial and natural
sweet eners, dispersants, thickeners, solubilizing agents, and the like. The
phar maceuti cal preparation is preferably5Tﬂ unit dosage form 25 In such

i e S e AR S A

guantities of the osage forf can e a packaged

preparation, taiyhedasikaneconatsihation ngitidli sleareiaeedtivally | accsptatile paeipes adri on,
such as packeted tablets, capsules, and powders in vials or  anpoul es.
Al'so, the uni dildetadey ary af hemraides Pl ndicaiag, @and sughadminiztrajen

03/ 082807 PCT/ | B03/ 00976, ~-61 J: i Esel I o - priate
nunber of any sy ﬁé;ane?Jnoutdécs{l(rgcéggg ?%?lfﬁﬁag%dge%ua”}\cirlef@d?‘ c@ﬁ%@ﬁr\}%nggﬁlponent
in a unig dosendrapeativaderits BRhibmventon edn b athinisterddfim anwideO/Aristy ofo 1 g

according to the particular 5 application and the%(ﬁ)og,en'cy of the. active
conponent . | ndiffatertal daggger Hemas.ud-SxnyihBE MY it €PBRINERr JWth | YAIOUS,; | y

ot rod, ot soPEatapautaEfy, Btoeptable ther Xopis 1A, FAMTRT 1R, Eaprulbs

desired, also e therapeutic agents. erapeutic
use, the conp@gedges ittdched, i martheaptiesresippositaries, 1(lies; hgelsof pastes,
invention are admnistered at the initial d%ia%eh@f about. 0.1 ng t'% about
1 g daily. Theni®eAtfeRIUEEHE AMSPERSIONSINRSIRIR) SORRRGPIRYSy SYFIRASH &N
requiregents gl ﬁl{ga‘?. 86¢H Erierd MBILYR\Siit idiuéhts i Filler0S8rild Adudtiistaediaeat ed,
and the conpound bei ng enpl oyed.” Determ nation of the proper dosage for a
particul ar si andtvatipus somitokic organic s6lvekis, etaf Moreover.t oratphaimadeytical

e S bophahgohaatr s SRS RS0 HRBL 1gR0ed. T obher e
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 microcrystalline cellulose, sodium citrate, calcium carbonate, dicalcium
phosphate and glycine may be employed along with various 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.



Is increased by small increments until the optinum effect under the
circunstances is reached. For convenience, the total daily dosage may be
di vi ded awo oadsasni stered in portions during the day, if desirnBe/o2% The

foll ow ng Exanples illustrate the preparation of the conpounds of the
present invention. They are not neant to_be |limting in scope. Mlting
points are uncorrected. NVR data are rep%@"ted in parts per mllion and are

03/ 082807 PCT/ |1 B03

(3S, 5R) 3- Ani peeserirahventioncinaeitiie sesamehgldpem‘lmcaili okein aqueous propylene

(R -2, Dlrrethl-nonZene ) -cltronel |

in THE (800 mgjycel roay & %B'@Még of 64??%93/% 89[‘@\%8 WléGc?% %‘ﬂt%g"yg) 5

After 30 m nu | t n

THF, Al drich) tb&’/ﬁg adg%% gﬁséwrasf% E? Wﬁ% rnz%c%g4s Sﬂoa?n\dtgteﬂr\rébg a{fludr"gant After

10 hourg the $.eétutrénﬂemls isotohad Theb€ andeausasalutions apeesuiableolfati on of
anmoni um chl ori de carefu]l |y added. The_resu|tant . .two | ayers epar at ed
and the aqueodﬁf%QQHséQl.eFé%’P SYTRPIES- et-rh@ro'lyﬁﬁ‘g“‘i?ﬂst@ﬁ%|SHét8bl?r\A8’:§HP@ @phases

were dried (Nggtﬁgﬂara”ﬂtrﬁ% §5\§I PLAY tQH3UYheou®) Hﬁe&rdﬁwgﬁr?bbeélon “Pheene.

32.6 g; 93% out urt er purification. 00 MHz; CDCI3) 8
5.1 (m 1H), pr&faration 26f) alll titsse ssollidns Lnder (senlsH):ong!lt@mms aepdilyl. 2 (m

2 0.8 6 13C CDCl 3 l 13, 125, 7. 35,
3;) 35, 25(32 alg_i)gorm?hsl'gl\ﬂ%ﬁsthhimgqgutICfé efgng{yes V#S'?ghﬂ)ﬁﬁﬁg%%s t anoi ¢

aci d. (R) 2kifledii ik - non-2-ene (20 g, 0.13 nol) in acetone (433 ni)
was ad ed a so‘(utlon of &03 (39 g, 0.39 nol) in RSO (33 n.)/H20 (146
mL) over 50 m nut efor Ay as@l%ﬁustﬁatbw bh%‘dnﬂﬁ%ﬂﬂho@fbﬁlﬁﬁaléﬁ& gthed. 26
mol) in H2SO4 (22 rrLS/Hzo 20 (100 mi) was added. After I2 hours the

sol ution was do{/eltcmdnmuridsbmﬂthe mventlon are conveniently delivered in the form of

referenced o the geytErieniarbPlnahaialiop QEfibhs S8 SorbysHY of e

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 bartridges (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,



and the solution extracted with ether. The conbi ned organi c phases were
dried (MgSO™) and concentrated. Flash chromatography (gradient of 6:1 to
2: 1 hexarnwOHE3@¥8)7 gave (R)-4-nethyl -heptanoic acid as an @cChT/aBd30%7¢g; 65%
M5, mz (relative intensity): 143 [MH, 100%; 'H NWR (400 MHz; 25 CDClI3) 5

2.35(m 2H, 1.6 (m 1 H, 1.4 (m 1 I—_%_l.S(m 4H, 1.1 (m 1 H), 0.85
(s, 6H). (4R 5S)-4-Methyl-3-((R)-4-neth ? hept anoyl ) - 5- phenyl - oxazol i di n- 2-

one. To (R) - 4naRichypoutrRiciNAE Gresdrt itvéhtn anlBe aﬂlﬁiihisfé?édtﬂé/i iAjdevibam ne
(49.9 g, 0.494 nmol) in THE }y? 0 nL) at 0C was added WD 03/ 082807

PCT/ | BO3/ 0097tbat iss3ntravenasshy |iakemusewady.i idracatangouslyl suheutpnepEsisr 1 hour

(4R 55 - (+) - Attty BR R Ee Fa R Rgndye somPosngs of 199 RISFS™ The
mxture was Vigydmmbnt eaf asuNddRitARigted! By ansalafiérer for léxdraples intienddallyr at e was
renoved by filtration and the solution 5 concentrated under reduced

pressur®. Fl additonalitathegeeippounds of theepmsentinvaslory g be administered

4R, 55) - 4- methyl -3- ( (R) ~A- y N - i o
ol 31"e tpnsaginb i) IR dbuiBaElE el adie AR artaF fe BiiBnfif"e o
intensity): 3Rbapibimd BRM corhbtiddVRs tHOACHE cofPEhant, eRhdr d-cbripdund 5H) ,

5.6 (d, J = 7.32°Hz, 1 H), 4.75én? 1H, 2.96 (m 1 H, 10 2.86 (m 1 H),
1.62 (m 1 Hof formglalmlAz1Ag1, 1A:-2518,niC,4lky) 1A7 207 fY of aycorespondng oH) ;

13C NMR (100 : 33.59, 128.92, 128.88&,
128. 92, 128.@%3%@'3@%@?‘5&?%@&%@fcﬁh‘%&%@. " 32.32, 31.47, 27.18,
26.52, 20.25, 19.57, 14.75, 14.52. N

(3S, 5R)0- 5- Met hyl - Fof agpBHG Ahargiaeguticalsampesitiens iromxthestanapeiands. of1 5

car bonyl ) - octanoi c i.d tert- | I S).z |- 3- -4-
ot iyl nept aty Preeshf ok, BsihafliBay S8cqdiihR badief bt b’a el 5o,
n) at -50C wohd astdiguigo@alen furs( ipreparativhsiihyiuenpeledérsd tabletd, pills,l M
solution in THF). After 30 mn t-butyl bronpaceate (15.6 g, 0.08 npl
capsules, cachets, suppositories, and dispersible granules.”A solid carrie
can be one or more substances which may also act as diluents, flavoring
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, talc, 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



was added. The solution was stirred for 4 hours at -50C and then warned 20
to roomtenperature. After 16 hours a saturated agueous sol ution of

anmoni umwblosngse’ was added and the two | ayers separat ed. PCHABOAMIBOUS
phase was extracted with ether and the conbi ned organic phases dried
(MgS™) and concentrated. Fl ash chromat_§§[aphy (9:1 hexane/ Et CAc) gave
(3S,5R)-5-met hyl -3-((4R, 5S) - 4- net hyl - 2- 0Xo-5 25

phenyl - OXazoygt?;ﬁq‘éﬁ?-eﬁ bgay luseac tancidlidacddiaber folme ybuigabier fes eranhi te
solid 12 g; o jaJ]D = +430.2 (c 1 in CHCI3). 13C NMR (100 MHz; CDCI 3)
5176. 47, 171.adminideation, 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-Met hyt - A Q% G i ; - I . , BR) -
50 5omet byl —an ( (ALEUEGTeRYling UPPOSHEHA ol HMIncOEX, EeH 85:a bR DT
03/ 082807 PCTéfl B/ Q67 §lycefdectracmioa hatter, tier firsbumsited: singr ther@ctive), 0. 025
nmol) in H2O (73 nL) and THE 244 ml -) at Oﬁﬁz\ggs addedm% pr{em' xe(}rhsol ution
of Li O (51. Xanp@ieny sy HSRGr %q*umraﬂiae%w el @SnPYofliTiNgpo, e
solution). Af 4 f r ' ' nd 3.65
oo ot b (3’55}()‘%” é‘%ﬂt{{q%éﬁ’fsmﬂgéﬂﬁdgjﬁeﬁﬂ@gFédsﬁb b (dBnfoeRpairbuanbind, 5. (7

g), sodi um sulliowies to(cbd!,cand thedcehyatossolidfp. n.) was added fol | owed by hexane
(100 m.) and ether (100 nL). The two |l ayers were separated and the aqueous

| ayer extracted wi. e - ' gaRj FioRha ongetrated

to an oil that w\évéa@f’sg%ﬁ/ep%bﬁar @dﬁgaﬂggw%ogg{@f)ﬂghZ&r%ggﬁFft%gﬁ’t solid was
10 filtered ofrfuleivmst fer Bikamphd, ewdteareat WitsBQaiopaledec glycehsokutiens.t boaf f or d
S) - 2- R)-2-net hyl -pentyl)-succinic acid 4-tert-butyl ester (.6 939

\(Nhl) ch i/ég )umemﬁ?%/@d'gﬁcé'%)'\'ML{"&CRE?p?@ﬂ'PH%rcaﬁuE?ffPErQPT/a(S%& 'W/S?OI%OZQE’} el eﬁ i ve

IS% ?g?:sfa%)z;/oxa%yﬁéro B%%ﬁﬂﬁ%%d@@?l—%&nén;(\)clluceozl;g i SdO,IUttioeant Slf)lhatb)l/? forl%ra!ast er. A
sol uti on of (UBe- 2ar (He) pleperet iy vhssoping dhe cictive camponenteint watgryand
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 carboxymethylcellulose, 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



ester (6.0 g, 23.22 nmol) and triethylam ne (3.64 nL, 26.19 nol) in

tol uene (200 nmL) was treated with di phenyl phosphoryl azide (5.0 nL, 23.22
m.) and sworosmesksat room tenperature for 0.5 hours. After Pa®/1B03®eI6 On

m xture was then heated at reflux for 3h and cool ed briefly, benzyl 20

al cohol was added (7.2 nL, 69.7 mol) ang, the solution heated for another
3 h. After the reaction mxture was allowed to cool, it was diluted wth

et hyl et her
Sunzessively' ?o%nﬁ‘séﬁéﬂﬁtiﬂﬁ@E‘éﬁ”@%ﬁ&?ﬁ’?g@%ﬁ“ﬁﬁe‘é@&(*@?&{‘es‘%ﬁz

concentrated pagkaged foomponent was purified by chromatography (MPLC) 25
eluting with 8:1 hexanes: ethyl acetate to provide (3S, 5R)-3-

benzyoxycar bonyl a - b- t g,
75 5% NE ML ORSAueEh Y akia iR i o B gosN orbpRBBh kB oS- |
E 2519 TZ)52 ? 8\7/%.(.@6 §H3a9d]uae6 ﬁemm4 (0312 l:rzg)&oi 134 acgqogcgh? tdl.the pgmgglfgr

m m S
H, 305and 7applicatop a H{?@ﬁ' WG@%NQQW 3?\?3%9?6 (38
5R) - 3- Ami no-5 t e ni ff(3S
5R) - 3- benzyoxgﬁgqt' E&Qﬁ/yﬁ%%%b !qu{th ete_grt&gghﬂoa?ﬂ& d;c,iltfgrre)t(agp E/)Qu ggtoer
(2.14g, 5.88 npoloy 800 Aif- THE Mpwaslohreanedf wetsire@d /afsq O:o:maym atherH2 at
50 psi for 2 hours. The reaction nmxture was then filtered and concentrated
5to an oil |ﬁ0m§éU@ettBe@R¢é’“‘€§Se"§R) 3-am no-5-net hyl -octanoic acid, tell-
butyl ester in quantitative yield. Ms: M1: 230.2, 174.1. 'HNWR (400 MHz,
CDCI 3) 6 0.85-0. 86| gwaapemiy 0ge,! tHndomhpoahils ullllié’dln4l®e(pharmld):eutldal44 (s

) 13 18na 1hmesned of tasatvation Aje administersatit B intpl dbkesa o (agut
O TR SRR 0, DS AR oy byche (e
6N HCl (100 nggpewdingeapad thadequirefiamts 1¢f Hwmatieotothed sexerityf of ttheed
condition being treated, and the compound being employed.
Determination of the prober 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.



over Celite. The filtrate was concentrated in vacuo to 25 nL and the
resulting crystals were collected and dried to provide (3S, 5R)-3-am no-5
15 net hylwoasasasdt aci d hydrochl oride, np 142.5-142. 7C ( 1PR2@/B&MN09GA) . A
second crop (0.91g) was obtained fromthe filtrate. Anal. Calc'd for
COHIONO2HCI : C. 51.55, H 9.61, N 6.68, 2(:1 16.91. Found: C. 51.69, H
9.72, N. 6.56, C: 16.63. MS: MH1: 174P' HNVR (CD3OD) 6 0.89 (t, 3H, J =
7.32Hz),0.92(d,3HJ:635Hz)E1 I118(m1|—|) 1.25-1.35 (m 20
2H), 1.35-1.42 (m 2H), 1.54-1.64 (m=EXAMPIES 50 (dd, 1H, J = 7.81 and

17. 33 Hz), 2 65 (dd, 1 H J = 4.64 and 17.32 Hz), and 3.52 (m 1 H) ppm

Examol e 2. m )n?-W?uirrdanﬁewJé tahcic Meid apdsodlonide aci d
(S)-3, 7-di rret y?é?lcte\G (gﬁyslh ester. To S-(-)- cci t rgnel lol (42.8 g, 0.274

T Rkt o R AR B, °
L, £ DS R S bR B 9.
e oL ol e RSP Nl e L

CDCl 3) 8 5. O5THE, Widrith) was2addét and 1hie/ SHatsw waeTied Bo30009 fgnpesdung , 2. 95
3H, 1.98 (2H, , 6 (3H.s), 1.5 (4H . 1.35 (2H,
Er), 15)2 (1 H, Aigtyr 10?9!4@@# S((éllut@n—vrpes §°ﬂlﬁd(tq Rséz'*‘"@ i‘ﬁ(?g't'm‘?rg 88P99”§n(e To
nmet hanesul f oni 256
ol ) in EIJ'HE (éﬁgga %@mgmangEmg‘?ﬁgy%areﬁﬂl?;%%o%dﬁm'eh “ﬂgrét(ﬁ/@b qh)./?e(?so .
mol ). After 7wé@1réépaﬁatédrhhertlﬂa Saqguerius |phabeuaxmmadnmhme¢nerde bes added

" of ' 1'10ht um caranAd RSB ér%"s“elﬁa\ygé%ﬁraéé s, pongehtiatenda dlé fhe > °
G Tt ed 't urt HED S PrmBYRBOR HHEng o2t Py qovh: Gdd iindGi firfiel plififiosifirt! ! N
'H NMR (400 MHz; CDCls) 8 5.1 (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; CDCl3)
§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 (R)-2,6-dimethyl-non-2-ene (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 (26g, 0.26 mol) in HoSO4 (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 CDCly) $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,58)-4-Methyl-3-((R)—4—methyl-heptanoyl)—5-phenyl-oxazolidin-2-
one. To (R)-4-methyl-heptanoic acid (19 g, 0.132 mol) and triethylamine.
(49.9g, 0.494mol) in THF (500mL) at 0°C was added



two phases were separated and the organi c phase was dried (MgS») and

concentrated to afford the titled conpound as an oil which was used

wi t hout fwotobes2spurification. M5, miz (relative intensityPCTAB/fobmeH,

1009 . 15 (R)-4-Methyl - hexanoic acid. A procedure simlar to the synthesis

of (R - 4-nethyl-heptanoic acid was utilized giving the acid as an oil (9.3
56%9. IR (film 2963, 2931, 2877, 2695, 1107, 1461, 1414 cmi’ ; I\/IS m z

9, :
(rotats ve | Rash o Alardd fho ¢ 093 i) AR (8407 1CPB 9 abig. 35 (1
20 MHz; CDCl 3)af a'Jcﬁi’eooﬂallo%dOBy (4R,583+(+B4- rﬁ@thyQ&pﬂ@nyl-ﬁ@oﬁdzohﬂihom) 3

(4R, 58) 4- Met hyl - (7 - net hyI hexanoyl Phenyl oxazolidin ’Hf
procedure si nf30eg, Qd t'ﬁ@l sWﬁ AEdHEe Wﬁs(%ﬂ”@@ Laas FmPeratyrr)a ﬁg?'hyl

compount s AR Btk SERZtedtel- fadl ForfiBged! bl Hifuhy|dHl LB ‘adudén PP
I%{;)O% 7% FmNh@chlgé&&ah%d% ?ﬁ]ml%dﬁcédgpk%ré .mFlash , clgroﬁma(tdgraphy 7(73% I(—|rzn 1
i:t,% 561 }38 gilemf)e/Eth ( ngaveH) éghﬁ%:m &WE??M@) faéﬂ%' h%’@r@ﬁkéz?%m
30 27.20, 26. V@X%g""%a'l‘g‘%ig 899}’4" i’i%s@ Wﬁﬁ%ﬁos%%@él&

PCT/ | BO3/ 00976 n% {relative intensity): 304 [M+H, 1001 'H NMR (400 MHz: GDCly)

(3S, 5R) - 5- Met ' hyf - -ox‘U- - phenyl 2 oxazol i di n

yl) - met hanoyl87hep2a@1®I SHRCS.6 (Pt = HUBZ IH STHY, 4.75 tmodtiu o6 (mi &), to  t he
preparation of 5-neth

oxazol 1@i ne- 2.8 r(B’brN‘i)) l(ﬁzﬁt@hé@ dc# 4’T|$eﬂ5tsﬁ bhgg?meéh}y 324"? JW'B \%{ﬁ-gu vi ng
?7526 tllesglesedlg?m 2149%@1%%@524%@) )3%3@3 7bR1(5§€§rT)1r%%;9§1(r :?gagg‘/el??o
intensity): L& @206%13 881,6928 900%28.68) 025.88, 229.62( 64193,n3€I34] 333.66,
(S)-2- ((R) 2- I\/Ethyl )-succinic acid 4-tert-but ester. (3S,5R) -5 10
Met hyl - 3- [ 1- (348253 41%@'[1 fy£6.52028.25, ﬂﬂé?ylmgﬁaﬂg $/2di n- 3-yl ) - net hanoyl ] -
(3S,5R)-5-Methyl-3-((4R,53)—4-methyI-2-oxo-5-phenyl-oxazolidine—3-
15 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 min t-butylboromoaceate (15.6 g, 0.08 mol)
was added. The solution was stirred for 4 hours at -50°C and then warmed
20 | to room temperature. After 16 hours a saturated aqueous solution of
ammonium chloride was added and the two layers separated. The
aqueous phase was extracted with ether and the combined organic
phases dried (MgSOy4) and concentrated. Flash chromatography (9:1
hexane/EtOAc) gave  (3S,5R)-5-methyl-3-((4R,5S)-4-methyl-2-ox0-5-

25 phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester as a white
solid 12 g; 72%. [o]p = +30.2 (¢ 1 in CHClg). 13C NMR (100 MHz; CDClg)

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)-
30 5-methyl-3-((4R,5S)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-carbonyl)-



heptanoic acid tert-butyl ester. (7.26 g, 0.018 nol) in H20 (53 nL) and

THE (176 nmL) at OC was added a prem xed solution of LiOH (37 nL of a 0.8 M
sol uti on)wernd/osB02 (10.57 nL of a 30% sol ution) and the secauB@woIwar ned to
roomtenperature. After 2 hours sodiumbisulfite (7 g), sodium 15 sulfite
(13 g), and water (60 nL) was added and_éléﬁe two | ayers were separated and
t he aqueous | ayer extracted with ether. e conbi ned organic phases were

concentrat ed betapdichtiditbatbutdestiers@ols gdoioaseet) anEoQ( PABMIL) hnd THF
resultant solid was filtered off and the filtrate dried (MgSO4) and
concentrat ed gzwﬁﬂ_qm 04 waist awbd:anpmmmdaaSotuﬂom of K_IQHL (6) 2tmhtofwas 20
used without further purjficati

t t 243
[1009: 1 H &r&:M( agbltlw)zanétm(gz (6425 h%rfg‘g"g)lve I 3 11\?]19“825‘36 (m

éR;_DS Béngioim oﬂ?r%mﬁ @HWZWI ﬁ{‘&n}) %nlgac:? gs "ﬂAle(& '@%I @s’?er Thi s
(S 2 (R 2- Rekihgn %a?%d%eéuéh??%ﬁﬁ&‘ﬁ%s S PRy (f'adfesiumsulite. (ss

5R) - 3-benzyo /}’ﬂ?% WiEj Wds hegédneliowet by hexane-(100yhLeahdr as
an oil (73.3%yield). T 400 MHz; CDCI3) 8 0.84(t, 3H, J= 7.33. Hz),

0.89(d, 3H, Jethes.(@00mml). Theldwa lgpersnyergseparated @ad the) aqueous layes (m

30 (o ary "Ry b THR sp B brogly fusdes WRrdEbnoatifndads 791

SR) - Ami no- 5- ngh hyjil tHe phad issohdddin heptadeucado ek).eThe Tossltant soliduweds was
prepared as descri bed above startin

benzyoxQcar bofiltgragiatband Hﬁ ﬂ@/’?%@fb@gﬁ'@g@% jand ‘E‘E{CF”HBRH toaffrfl (Shfead of
to give i ﬁebf«aﬁ A SR A S T AR i
gnH)d, d, , ?';) dd" ,hnﬁf@@iﬁtg "\Qnéhn&uta‘@rtﬂreﬁ (ll)cﬂ;lca?ﬁd}2129 I\ﬁ%%'(@ﬂdéﬁid)e .infer@y); br s,
257 [M+H, 100%].
(3S, 5R)-3-Benzyoxycarbonylamino-5-methyl-octanoic acid, tert-butyl
15 ester. A solution of (S)-2-((R)-2-methyl-pentyl)-succinic acid 4-tert-butyl
ester (6.0 g, 23.22 mmol) and triethylamine (3.64 mL, 26.19 mmol) in A
toluene (200 mL) was treated with diphenylphosphoryl azide (5.0 mL, |
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, benzyi
20 alcohol was added (7.2 mL, 69.7 mmol) and the solution heated for
another 3 h. After the reaction mixture wasr allowed to cool, it was diluted
with ethyl ether (200 mL) and the combined organic layer was washed
successively with saturated NaHCO3; and brine and dried (Na;SO4). 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 (6.4 g,
75.8%). MS: M+1: 364.2, 308.2. 'HNMR (400 MHz, CDCl3) 5 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. |



4.15 and 15.37 Hz), and 3.20(br s, 2H). (3S, 5R)-Am no-5-nethyl -heptanoic
acid hydrochloride-A slurry of (3S, 10 5R)-am no-5-nethyl-heptanoic acid,
tert - but yWoasigso] 1. 44g, 6.69 nmol) in 3N HCl was heat edpratr/iBefdoors f or 3
hours, filtered hot over Celite, and concentrated to dryness. Trituration.
of the resulting solid in ethyl ether pgvided (3S, :
5R) - 3- am no- 5- net hyl - hept anoi ¢ aci d hydrochl oride, (0.95g, 85%

126. 3- 128. 3C. S, {Mﬁmdvs’ﬂnem&?)arﬁolﬁ e&id,(tert-BhtylésterlSA §orﬁlﬂohiz>)‘ o 92
(d, 3H, J =6.35 Hz), 1.15-1.24 (m 05 2 (m
1 H), 1.60-1. 638 )Qhﬁmzyczxmft(wéﬁm'm# mﬁtf-ly"POEaﬁ e/aefﬁ éﬁmbu‘aﬂ Qﬁteﬂz

Gac ' o coltprepedimoff T ke ilaptadlif FICBl2 ¢) s 12
Found: C. 48. §0,psHfor® AGursNTh& ré’a?ctloﬁlmlxﬂdre&?d‘ﬁhewmerécﬁandca@ce’&)(aatpde 3.

(3S, 5R)- 3Amn05rreth | - nonanoi ¢ ﬁa (R) - 4- Met hyl - oct anoi c .acj

Li t hi umdchl orIQjén(le QQVQCUCQ‘OLQ'VMI?’g 3-aBHsr e yk?ﬁtBP?'ﬂé"c(@ @f’ g, 4.56
nmol ) were co 4 anhee L. e3Ees a a 1 15

m nu% es, thenmgf g r |n glémt ta‘t‘vﬁ @%Id rmrr% e +h1 I nag%eg?ﬁ% brrn'gwnMﬁe (??6

solution in TiHz, 45D®|ls,) 9. SBWOJSB (m&rlaﬁplagdednd(cﬁ 6Hd),t 1.084l.4¥ |(mhréHl),de (5.0
g, 22.8 mol) was added d to warm

' | |
slowy to arrb1é|4t (s, r1aQQJEfB, Wb h? 3'kt(¢¢:r‘ﬁ"f|vgf oilegﬂ?\éﬁt% 5a&51g|vzv}e'e?a§§(% was
quenched by c OL§1§ %1@96 z&%éﬂ}m%ﬁ'an@a@)ﬁ tﬁ%dQFiz:pgﬁ?d wi th Et20

and sat. NH4C ') ‘for ases we e S€ ted and the
organi ¢ phase dr| ed (MySO4) and 30 concentrated. The crude
(R) -2, 60di et (38, 5!3):32ﬁ\mnto-5/aneuwxpmmmam inydroehlorigle. 7o sturgoiofit i on of

(R)26d|rret c-2-€en 8 / % ?g / - 69
(72O I s 1 oo S PR A PR 2R o,
(ag), 40 niL, KGN Ml (oenaL) Was sebtdd @iderasfliax Hewrdirs Q:ddiﬁd}ﬂan%ﬂfmdrddto
anbi ent tenperature with stirring overnight. The m xture
over Celite. The filtrate was concentrated in vacuo to 25 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
CgH1gNO2-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 (CD30OD) & 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 methanesulphonyl chloride (26 mL,
0.329 mol) in CHoClo (200 mL). After 2 hours at 0°C the solution was
washed with 1N HCI then brine. The organic phase was dried (MgSQOg4)

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%]. 1H NMR (400 MHz; CDCl3) §5.05 (1H, m), 4.2 (2H,



partitioned between Et20 and H2O the phases were separated, and the 5
organi ¢ phase washed with brine, dried (MgS04), and concentrated. The

resi due wwa® opusishi ed by flash chromat ography (8:1 hexanesPEr@asyoovs afford
2.14 g (59% of the titled conpound as a colorless oil: LRVS: mz 156.9
(Mr); 1H NMR (400 MHz; CDCI3): 82.33 (mggH), 1.66 (m 1H), 1.43 (m 2H),
1.23 (m 5H), 1.10 (m 1H), 0.86 (m 6H). Jones' reagent 10 was prepared as
a 2. 7M sol uti ﬁg, Dyosc(BHYi 9)] N@82AQH! an)Cr10ZS (23, mi), 1.8ASHYs), argl (4H | m),i hd5t o 100
m with HO §32R’

5S) - 4- Met hy| - £2H(R)- 42 kHn).- &1 436y Ay J5-&Rd¥R)I - oxazol i di n-2-one.  To

(R -4-methyl -octanoic acid (2.14 g, 13.5 mol) in 25 nL CHCI 2 at 15 0C
was added 3 drops DM, followed by oxalyl chloride (1.42 ni, 16.2 nmol)
resulting in YRpe/eDingtyl@ctlenan. Téhaethanesulfonivesciold S)E37-dimethyt-l y to
anbi ent tenperature, stirred 30 minutes, and concentrated. Meanwhile, to a
sol uti oA of t het-Gxeaybester (6he, 0R2%uMg)) in4THFid)at O* G was addegElityum7gc was

added n-butyl L jthium i es 2 I

dr opw se. TheaMWPHWewggdg(ﬁﬁg’d O1r”11 Oé?fi@?)m /Nttj reé a r?/mgcﬁ’ﬁqgerrre%t%edaci d
chloride in 1fnitm TalEmivsm aodede dvapvadded ahe theasslution weamestt i Fesm30

m nutes at -78C, then warnmed directly to anbient tenperature and guenched

with sat. N-4Empematurai After d 8ReHrpant iurtheh e BephiBiNMERgMingmg hygridenHacl

aq), the pha I r We e [ 04) ,
bt concent r by 4tleR, AREEayAller 87hdle, fleORBLRoR RS ectBr iy GforichBa)2) .
?i}ll . LRYE: MWitBh&lH)Eitrﬁd\/&&id agnd-thkil\é%l(ltcﬂcﬁ}ﬂdmwd fapkeByith Briné. J?e(rarsulﬁetﬂ)t, 5.64

, J =7.3 Hz, 1 , 4.73 uint, J =6.8 Hz,. 1 , 2.96, . 1 . 2.86 -
(m 1 H, 1. 68vQqphasesywere separgiedrand the Qropric iigse yr.aiﬁr(%d“ (MQSQ‘O 0.88
|(;,ng ?E%?, / -(I)-BS?%rr\éj %gagérgpat{&tj tg\%?folrjg %je \f\ﬁlte %%tm ouurnldf ells(.: %Ho(?lnwm%g v\é\gs%%/e882807

(3S, 5R) - 5- Met Rithod-fukAES BificatioR ! B, M2QetativeliRfshsity 21 8 GM4H, MD03%5).

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) 2963, 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; CDCl3) & 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,5S)-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%]; TH 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, 9H); 13C NMR (100 MHz; CDCl3) & 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.



carbonyl)-nonanoic acid tert-butyl ester. To a solution of
diisopropylamne (1.8 nL, 12.6 mmol) in 30 nL THE at -78C was added

n- but yl | iwbioans®0z 6 M soln in hexanes, 7.6 nL, 12.1 mol ) pcandoddee7em xt ur e
S stirred 10 minutes at which tinme (4R 5S)-4-Mthyl-3-((R)-4-nethyl -

oct anoyl ) - 5- phenyl - oxazol i di n-2-one (3.2 g, 10.1 nmol) in 10 nmL THE was
added dropwi se. The solution was sti rreo6 ‘or 30 mnutes, t-butyl

Phe ot ure wids BRI Metn-STPILRSS)-A4lEmhLL ot b- HORSRANNFEC  and
\évgs pa: 2 :j ti ongg -RetNETsy -héﬂtaamlc&ﬁdld tNH%ihty\l xster.t Aeppitaesems simitar to
par a

1te5| (rjue \C/ivasng‘rSG;[ Pnﬁeg;'@?'glﬂragr@é%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%%f@%nfd@? ??ng{‘é' é‘ﬂ'&"y% OlAlc) ]
sol Do mp. = aaxagelcifelostbolyifatiaho s GITBRUIRY Spstey Wt RibERR @8%"%% e

CDCl 3): 5S 7. 3fhe( mleéldbmﬁo@ﬂi sl anJ0|F(748 g~|za1% fmrn)72967q9934 1976, 6.
Hz, 1 H), 42§ 51 %6?2 ms ?%dd J—
5.1, 16.4 Hz, 17 6916366@3’(«41;1111&4) 121, 3‘595(85,10@ 4{ o8 ¢ MS7myz relgye’

i::% 691, 8?2986‘?%%(}%&&@%99%@%&@7 4%.7%2(,653'8]%?@7. 53,522(7)136. 31,

30.86,.29.29, 28.22, 23.14, 20.41, 14.36, 14.26. Anal. Calcd for
C25H37NC6: C, 69.58; H, 8.64; N 3.25. Found: C, 69.37; H 8.68; N, 3.05.

(S)-2-((R)-2- g%tmgﬁ)kmmthybbutyl)asucamm dcideditedubytyl cester. (38,50)-25
sol ution of (

oxazol il8i ne- SM%JF)H&LS?‘I (R "g,e(‘ﬁg %51’8%‘ : rret h%“%%@léﬁ” ?Qﬁgg‘eé‘af%?% nmol )

in 20 nmL THE I o 0 an Lyrapghydr at e
(1.0 g, 23.8 A ‘gﬁ Ko ac ﬁ tﬁ’pﬁgfégxuﬁgs 3?%&“%’%05?05??‘#" Fae) in

10 m - H2O.  THEFTfEYNE) ﬁ’fi§°(§tv¢afsré‘d’déﬁ gcﬁ’r@Hﬁoléd §SUtiY oP LiDH8Y enl. of Aen
war med to anbi ent terrperature and stirred 90 m nutes. WO 03/082807

PCT/ | B0O3/ 00976.8 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 (MgSO0y4)

and concentrated to afford the titled compound as an oil (4.4 g) that was

20 used without further purification. MS, mv/z (relative intensity): 243 [100%)];

1TH NMR (400 MHz; CDCl3) §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, tert-
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 (3S,
' 5R)-3-benzyoxycarbonylamino-5-methyl-heptanoic acid, tert-butyl ester as
an oil (73.3% yield). "H NMR (400 MHz; CDCl3) 8 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), 1.43-1.59 (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).



-71 The reaction was quenched at 0C by addition of 100 nL 10% NaHSO3 (aq),
then extracted with Et20. The phases were separated, and the organic phase
washed wiwb obwosase; dried (MyS04), and concentrated. The tcrhBaB/@eTHROUNd
was used wi thout purification. 5 (3S,

5R) - 3- Benzyoxycar bonyl am no- 5- net hyl nona_te ic acid, tent-butyl ester-This
conpound was prepared simlarly as described above starting wth

(9-2-((R-2- Kg?thiQXNMn&B%EfHﬂ-I%HthOI% t 8Bfd, bUleytb&Rfl eredt8ft eTHisOf
(9-2-((R-2- hyl'péntyl) succinic acid, 4-tent-butyl ester to provide the
10 titled conpompbumsl masopreparrl &% destribed abbieR starbiog Mvith (@CI%})'%

0.81(t, 3H, J = 4.40 . 85 3 =.6.55 Hz),,1.,06-1.2 n. ZH).,
1.36%5, oH) , P?QBYQX@@H%‘%H”V%W'f‘g’%’.'%e(‘ﬂ?ﬁ('ﬂﬁ%t‘?“%‘?9995’6471 tef‘?ﬂ‘,yﬁg_.s ?‘hﬁ?!ghskl),
and 7.28-7. 28@@5%@%&%&% aminEbbthposrarbie asidd, tefreditylbut

ester- This onpouhd was prepared as o1lescri bed above starting wth (3S,
5R) - berszyoxyeatarotay givei the- Btled: icoypaundanoHcNMR (400 dvitizb @B Clse $t @84i nst ead

f 3S, 5R-3-b b | am no- 5- hyl -.qct ' id t - butyl
St i ol lorApPId RN By St o8 By 4G T R0uradE 2Eha A
6H), 1.02-1.0 1 P 1. -H), 20
S hocs ary | 3rybg oy sipAR 2 RN 11 De a5aNG 1580z 220E, B, I

4.15 and 15. 38.15zand (18]7 BE) aBd M2(br S; 8HY).hyl - nonanoi ¢ aci d hydrochl ori de- A
m xture of (3S, 5R)-3-am no-5-nethyl-nonanoic acid, tent-butyl ester

(1.50g, 6.16 3N 0 Al rs,
(i tored hot HSArainPiethiPRepiandit 2clf fl Brodiiohbe il of (48,
resul tigpg crysRpamines-metyl-heptamdic weihedrtbiuty estisti (1i4%g16.69 nhidbl) iand
dried to provide the title corrpo%md, . 142. 5- 43.(1;;»8 Addi t i opal cr.ops
wer e obt ai ned3Nr B@l Wak heptad &t deflux dobd heurs, Jillgred ok sver (it ahbdo Mz
D3CD)  5=0. 91&T)ncentrated to dryness. Trituration. of the resulting solid in ethyl ether
provided (3S, 5R)-3-amino-5-methyl-heptanoic acid hydrochloride, (0.95g,
85%) mp 126.3-128.3°C. 'H NMR (400 MHz; CDs0D) § 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 CgHi7NO2-HCI-0.1H2O: C: 48.65, H: 9.29, N: 7.08, Cl:

17.95. Found: C: 48.61, H: 9.10, N: 7.27, CI: 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 (I) 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.
NH4ClI (aq), and stirred with EtoO and sat. NH4Cl (aq) for 30 minutes. The

phases were separated and the organic phase dried (MgSOg4) and

30 concentrated. The crude (R)-2,6-dimethyl-dec-2-ene was used withoutv
purification. To a solution of (R)-2,6-dimethyl-dec-2-ene (3.8 g, 22.8



H J =6.84 Hz), 0.92(d, 3H, J = 6.35 Hz), 1.16-1.26(m 1 H), 1.27-1.35(m
0 4H), 1.38-1.45(m 1 H), 1.61 (br s, 1 H, 1.63-1.68(m 1 H), 2.58 (dd, 1
J = WOwO0B088807 PCT/ 1 B03/00976 -72 7.32 and 17.34 HzpcTABGR(AET, 1 H, J
5.13 and 17.59 Hz), and 3.59(m 1 H. Anal. Calc'd for C oH21 NO2HC: C
53.68, H 9.91, N 6.26, C: 15.85. Foug: C 53.89, H 10.11, N 6.13.

MS: MH1l: 188.1. 5 Exanple 4. (2R, 4R)-2-"Afi nonet hyl - 4- net hyl - heptanoi ¢ acid

SRNethy! - 3R (PG 2 ReRBE B O YRE i) Sofes CRIRRAY bIokRiP! ©
met hyl - 2- oxo- %gge%al- X a00miLdi108- dreal) hadythe- soittioro wasaallaved: ta vearmy |

ester(3.9 g, 9. in dichloronethane (150 m-) was treated with 10
trifluoroacetigowy tb @Mmidénttempaaturel with astitrisg iavestghts Theu mixiyre aas ent

t t . Aft th | d t ' ;

Fooul 11 ng T es:RArGloRad DRSS L2931 o8, fte hBRseBers Sppatiel ARud'Ce | he
titl d (1009 142- 143 Mo MtL. = . ( ., CDCl 3
0. 8( 203 or c/9ATE bpgce Bashrd wity D 'diep (igsoy), Hid fhcghiidied; Fhe <21 %
1.2-1.49 6 . 2.5 d = 42 . 17. 33
and 10. 7E1mHz) !?)92'."2’3( ﬁ{aglp\iﬁédﬂ’h%%'?r@%éﬁ&%p@?%§'§4ﬂz ,’%-%%,”J&" H o J=
7.32Hz), 7.29-gfch@(@m4 GH59%) of the titled compound as a colorless oil: LRMS: m/z

[ 4R- Met hyl - 2R- (4S- net hyl - 2- oxo- 5R- phenyl oxazol i di ne-3- 20 '

car bonyl ) hept yigecar(vw) d HadiIMR Hg00yMHzs GIRClgk §813& (on 2bt), 3@GrimhyiiH),

3R- (4S- net hyl - 2- oxo- 5R- phenyl oxazol i di ne- 3- car bonyl ) oct anoi ¢ acid gl. 98 g,
5.48 mol) and.48i(at,BHRM.B3 (0. 8i1.16.(8% THinl086\4%, GHatlenes: eggent

di phenyl phosphoryl azide (1.2 ) L), hE L ' Lant

t enper ak(ﬁre aﬂ@glﬁ’éﬁp?lrggt &g 3&%@5@”%% ﬁé@rby.'ﬁ f%qée?-r]@cgo ’ngggpﬁ'ef ly,
the 25 reactiqp Xt WE6h | zyl al cohol (2.8 nL, 27.4 mmol)
and heated fg'r'2 4a§'§§ﬂ Ong{oﬁ@g}ngﬁr%? The reaction m xture was
cooled, diluted with ethyl ether (150 nm.), washed successively with sat'd
NaHCO3

3
3

(4R, 5S)—4-Methyl-3-((R)—4-methyI—octanoyl)-5-phenyl-oxazo|idin-2-one.
To (R)-4-methyl-octanoic acid (2.14 g, 13.5 mmol) in 25 mL CH2Clo 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 warmed
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 soln 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 th 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 Eto0
and sat. NH4CI (aq), the phases were separated, and the organic phase

25 dried (MgSOg4), and concentrated to fumish 3.2 g of the titled compound |

as a colorless oil. LRMS: m/z 318.2 (M+); TH NMR (400 MHz; CDClg): 8

7.34 (m, 5H), 5.64 (d, J = 7.3 Hz, 1H), 4.73 (quint, J = 6.8 Hz, 1H), 2.96
(m, 1H), 2.86 (m, 1H), 1.66 (m, 1H), 1.47 (m, 2H), 1.26 (m, 5H), 1.13 (m,

1H), 0.88 (m, 9H). The crude product was used without purification.

30



and brine, dried (MgSOX) and concentrated in vacuo to an oil.

Chr omat ogr aphy (MPLC, elution with 4:1 hexanes:ethyl acetate) provided 30
the titl ewowmspsasod (2.0 g, 78.3% as an oil. M5 Mtl = 467 PCIT/IRé3/NMR (400
MHz; CDCI3) b 0.86(2t, 6H J = 7.1 Hz), 0.93(d, 3H, J = 5.9Hz), 1.14(m
11-1), 1.09-1.36(m 6H), 1.50(d, 1H, J-- (2]2 Hz), 3.49(t, 1H, J=6.1 WO
03/082807 PCT/1B03/00976 -73 Hz), 4.1 4.71(quint, 1 H J = 6.61

Hz), 5.06(d, ?@g Eiq()‘éwfe?%:) ((4H55§P111met11wiz dxo—'é’;ﬂieriﬁ-)oxaioﬂﬂ(nb 31 H J =

7.08Hz), 7.29
2R- ( Benzyl oxy carbonyl)-aunanoiz hycjd 4rentebutyl hestenoi ¢ Taci @.  solatien] @fi on of

car bony! ) hept ;ﬁi@”‘étg%hén%if% Beasg GeRal 1 40T §HPoas e opgs adsely
o5 6 e Pl GRS i BExEHES, T AL T2 findh), Bl tibanBtturd. & N

L|OH(175m_”‘ n_, 44" mol ) ) e T ho
reaction m xt gfjigewas Oxhinuted atn whieh cdihte 3@E&Yr $S 14%Mﬂﬁ3/l-6t(éﬁ)3%€deﬂmyi-h a 10

| f NaHSCB (2. 37 d Na2SCB (4.5 t tirred
1 hour . The 1 eRterosh- P ReBAEXAEIIAR 2L (hpieh 16k hired m%loa?ﬁyv%s' e
partitioned, ?gg Hh%r Wag! CTIlmé‘y%lu‘f?%ﬁh%s‘."" itrdd | 1o BOCutes! (¢

The concentra orga IC extract was chromatographed (MPLC) el uting vmth

et hyl acet at eptgmeayetate 2198 nilf, m%(nhaot)meidde@@lupdk@rmrwmsmw Y5Qo8,
4R- met hyl heptanoic acid (46% . M5 M+l = 308.1. 1H N §|:F‘)C 3) S

0.83(t, 3H, Jand8h84mpﬁl)fe wag AllowegHo wammeslowlyio) 10° Pzi rn3 f1°

108 H BT Fihued Do iotabpniest EpoPbha <Be kol 5k, s rrasBt).
2R, 4R) - 2- A -4- t '

2R (bonzy oxy BB AN At R RERY A, phese URETIMASOR). hidioehtatid., o7
nol ) and Pd/ @n620 %ldgeljdva&) putifisRt twoﬂaé}'éocmorﬂamgm hPanegert@teﬂﬁat 50

psi for 18 hours. After the catal yst was reno tration, the
sol vent was r baxanes:EtOAGC paondde r%%@dﬁl%&.gofsmei atled 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; CDCl3) § 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
CosHa7NOs: 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,58)-4-methyl-2-ox0-5-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 H20O. The mixture was stirred vigorously for

30 90 minutes, then warmed to ambient temperature and stirred 90 minutes.



25 triturated in ether to provide (2S, 4R)-2-am no-4-nethyl-heptanoic acid
hydrochl ori de (0.28g, 40% np 226.3-228.0C. M5 M+l = 174.0. 1H NWR (400
MHz; CD3QBp 03/082889(t+d, 6H, J = 6.35 Hz), 1.11(m 1 H), 1reFABW/OTm 4H),
1.47-1.62(m 2H), 2.48(br s, 1 H, 2.93(m 2H). Anal. Calc'd for :
C9H19N02.0.1 H2O C. 61.75 H 11.06 N. 8.00. Found C. 61.85 H 30 10.83 N
8.01. WD 03/082807 PCT/|1B03/00976 -74 Bqanple 5.

2- Ami nonet hyl - 4, 4- di et hyl - hept anoi ¢ acid hydrochl ori de.

2- Cyano- 4, 4- dityee régttidre pias- Qedched radi ¥ Caby @dglitingl ofetQmL A0%oNaHSHs of

2, 2-di net hyl - pent - 4-enal (5.0g, 44 nnol), cyano-acetic acid et hréJ ester 5
(5.12 ni, 48 (agpl Jhemigiactachavith EbQH Thesphagds Ware seRaateda e (hes2  ni,

80 nmmol) in 170 nL of toluene was heated, u r.reflux, for 1 ouyr in a
flask equi ppwgwmpﬁa%&f@séﬁgwt%gﬂéﬁ'a&ﬁcp 8&%@4 |aﬂﬂ°8?c%9§[53?gmige
collected in the trap. The react, ol s cpol.ed and washed with 1 N HCl,
NaHCO3 and brﬂﬂ@@,C%’UB%@@i%l%edm'gqo\sﬁé’&ﬁﬁ(&aqog&/ers were dried over 10
Na2SO4 and concentrated to an oil. This oil was chromat ographed el uting
with 20% of EtOQAc in hexane to give a conbination of two |ots total 8. 3g

(29%60/% d, | EHNI\?S(&%@%"Z%gggﬁorﬁgﬂﬁﬁﬁogtﬂyetzﬂy@)gné@og.\gbi(chd] ?’ﬁbﬁ?’:' i

Hz), 5. 10h( fiastér-"ﬁgis] cgwﬂalouﬁaj,wés pepaned c:iiirir-:{)adrlylssh Idescribed above starting

2- Ami t -4, 4-di net - t ' ' i de. 2- -

4. 271 ot hy! itpE)2-GRUEETBTYIREYA SRyt i (e RulyT oSt iarsad.sL

di ssol ved in (Q'%Mwﬁ‘%‘@é‘?%}ﬁ'%&a”% Qem’)l 4-fdHlbBryMestr {t’ﬁbrcﬂ% treat ed

with 0.4g of he re was carried out under 100 psi of hydrogen
20 preggure ahleHOSGMpOURET s wheoll q71.5% hyields. 'FINMBa(400/ $8Hna€OGI)t &red and

filtrate was concentrated to give 3.8qg of the desir r 2-
081t 3H, J = 4.40 Hz), 0.85(d, 3H, J= 4o RS, RO Do, 7H),
1.36(s, 9H), 1.38-1.50(m, 2H), 2.36(m, 2H), 3.99(m, 1H), 5.02(m+s, 3H),
and 7.28-7.28(m, 5H). ‘

(3S, 5R)-3-Amino-5-methyl-nonanoic acid, tert-butyl ester- This

15 compound was prepared as described above starting with (3S, 5R)-
benzyoxycarbonylamino-5-methyl-nonanoic acid, tert-butyl ester instead of
(3S, 5R)-3-benzyoxycarbonylamino-5-methyl-octanoic  acid, tert-butyl
ester. Yield = 97%. "HNMR (400 MHz; CDCl5) § 0.82(overlapping d and t,
6H), 1.02-1.08(m, 1H), 1.09-1.36(m, 6H), 1.39(s, gH), 1.47(br s, 1H),

20 1.80(s, 2H), 2.13(dd, 1H, J = 8.54 and 15.61 Hz), and 2.27(dd, 1H, J =
4.15 and 15.38 Hz).

(3S, 5R)-3-Amino-5-methyl-nonanoic acid hydrochloride-A mixture of
(3S, 5R)-3-amino-5-methyl-nonanoic acid, tert-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) 3=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, 1H, J=



am nonet hyl - 4, 4-di net hyl - hept anoic acid ethyl ester as an oil. M5 (APCl):

216.2 (M+l)+. This oil was refluxed in 75 nL of 6N HCl for 18 hours. Wile
t he reactwornsmssorool ed, a precipitate formed. The solid wa3s/i1Boddoereed, 25
washed with additional HCl solution and triturated with ether to give the
clean title corrpound M5 (APCI): 188.1 (Mr1)+. 186.1 (M1)+. 1H NMR (400
MHz; CD3C0D): 0.91 9Hrr)130 (5H, M;72-.81 (dd, 1 H J = 7.2 Hz, 144

Hz), 2.72 (1H | c for 2HC 53.
0,01, N o7:%8 208 114g8). ARIE §§ £ 13,0 0789 R, 73.5%m.” 3
15.40. WMP: 22 t t o aC| d.
W 03] 082807 PEY %%?)'37 el 3”"%%‘?'?6"?%3* ?%pw 612; CF 18183,
noyl ) - (R) - 4- mFolayld: CSp3BI hendlHokh ol 3.dME: M+tnt88.A sol uti on of

4-di net hyl - heptanoic acid (1.58g, 10mvol) and triethylamne (4.6 m-) in
50 nL THE was cooled to OC and treated with 2, 2-di nethyl -propionyl

hioride (1.36 ni). Aft 4R- e henyl - i di n-2-
oS gL B B eyl ity bbb e o oo

m xture was s T Jtered and washed
thoroughly w Fﬁr""?g'“{'. on?swh?drﬁ &FOPFEQ t&&ﬁzg%@i@gn rated in vacuo to
give an oily gatthéhyl)detaneid ladldNaSAdSGIBﬂd)NGET (3R,BR)-5-MitHyf-30 (4 S H) el

successively with saturated NaHCO3, 0.5N HCl and 10 saturated NaCl, dried
(MySO4) and’ cBwtlylid-axed- PWWh@WQ"G'% %aftPféWﬂ r@¢tanoig onBsiend tad d-baityloi |

(3.0y, 95%.1 22 (m 4
1.46-1.54 (m E%éé%?sévg% 8’9% 0 Hﬂépﬂczfag%t? hé f(ls%]n%@ wets ﬁ%‘t%d ‘%'gé H)
H J =18 Hz), trl'ﬂuax?eakefﬂ@ daig (BIAN. m:L5 93 4 mL) and stirred 18 hours at ambient _
5,5-Di net hyl - (S) - 3- Aﬁ th\é ng?a %r%hen - oxazo| i di ne- 3-
car bonyl ) - oct tHepera F the, l}'?”@s?@ ageNyr YPtRy e I yacue, thegzg
(16 mmol) of gs {1:33;r@blﬁ%ﬁem/%éf?ﬁ’r@rré’t%%)10©'rﬁﬁtﬂb)khnés%‘Swldéé%ﬁﬁodf%a 2-
one, 18 nL (1 N, nmol ) of NaHMDS sol uti on and

title compound (100%) mp 142-143°C. MS M+1 = 362.1. 'H NMR (400

MHz; CDCl3) & 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)heptyllcarbamic acid benzyl ester. A solution of SR-methyl-
3R-(4S-methyl-2-oxo-5R-phenyloxazolidine-3-carbonyl)octanoic acid (1.98
g, 5.48 mmol) and triethylamine (0.92mL, 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 ethyl ether (150 mL), washed successively with sat'd NaHCO3
and brine, dried (MgSQO4) 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; CDCls) 8 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, /= 6.1



brono-acetic acid tert-butyl ester gave 3.40g (49.3% of the title 20
conpound as a crystalline solid. ' H 9WR (400 MHz; CDCI3): 0.85-0.89 (m
12H), 1. Mob3Bs(m 6H), 1.41 (s, 9H), 1.88 (dd, 1 H, J =PETHBO3/BI7 Hz),
2.41 (dd, 1 H J =6 Hz, 16 Hz), 2.62 (dd, 1 H J = 8.4 Hz, 16 Hz),
430440(m 1H, 472 (m 1H, 562 (d, 1 H J=7H), 7.30-7.40 (m
5H. mp.: 83- 85C. 25 (S)-2-(2,2-D met-l?)'&- pentyl)-succinic acid

Lt 8L aalRCieg. A% ASP P S Rerbiel S 0BIS. AR 1k anor o

idtert-but L of  30%
PG SR i e e

CDCI3): 0.77-0.82 (m 9H), 1.14- 1.29 (m 5H), 1.42 (s, 9H) 1.77 (dd, 1 H,

b, 16 1a) . ARYBshERiAaibepYappinemeladiu R Bt B aReir, Heids " A T °
(S) - 3- Benzyl ogfG@gpOnygram ag: rﬁeﬁryﬂmﬁ(mByﬂneﬂgi-érwaocsﬁfﬁwénwxbz&mulyé -3-ester:

According to exanple 1, 2.1 7.9 mmol di met hyl - pentyl ) -
succi ni ¢ aci obaﬁtbbeylbhenjyquarbamm acid, benz;yloéstaDMmlg:L 883 gnmel)3m St 2. 44 5

0 D S Bl i RN
(s, 9H), 3_%?#57&215 Hado )mémg%)o% 2‘%@”@4-@4 L, £ ASbOK. AREY the- 09

(d, 1 H, J = 7. 30
(S) - 3- Ami no- Ereaenbnmmmmreonaarsbrredainitbetcmid 3houys, it siasr quenaheddity ao

exanple 1, 1. ny, cta OLC
Cort biRyl sstury BhARHIT: G SREGRELT a1 Shekm HeleTiol O Bb e L oo
(400 MHz; CDql?r?ourOﬁI@'Qeﬁ&o(rmm&l'd}e \eltaé-?dlﬂst&i? Wlfﬁ e@IWI eﬂne43%20§) mL9)H) 2.25
(dd 1HJ—84Hz, Hz), 2.35 (dd, 15
.79 (s, pmmt;orfedzar@i th? prganic [qyer N@sh@dzwltlzmmg qrm;i)'led (MQSO4)
The concentrated organic extract was chromatographed (MPLC) eluting
with ethyl acetate to give 1.25g of 2R-(benzyloxycarbonylaminomethyl)-
15 4R-methylheptanoic acid (46%). MS M+1 = 308.1. 'H NMR (400 MHz;
CDCls) & 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 = 12.2H2),

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 mL) 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 (2S, 4R)—2-amino-4-methyl-hepfanoic acid
hydrochloride (0.28g, 40%) mp 226.3-228.0°C. MS M+1 = 174.0. H
NMR (400 MHz; CD3;0OD) & 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 CsH1gNO2-0.1 H,O C: 61.75 H: 11.06 N: 8.00. Found C: 61.85 H:

30 10.83 N: 8.01. |



(S)-3-Am no-5, 5-di net hyl -octanoi ¢ acid hydrochl oride: According to exanple
1, 3-am no-5,5-dinethyl-octanoic acid tert-butyl ester was treated wth 3N
HCl to prwoirdes’®86ny of the title conpound as a solid. 1HRERIBG/(Q4G0 MHz;
CD30D): 0.87-0.93 (m 9H), 1.18-1.31 (m 4H), 1.51 (dd, 1 H J =4 Hz,
14.4 Hz), 1.62 (dd, 1 H, J 68Hz AT_éle 2.60 (dd, 1 H J =8 Hz,
17.6 Hz), 2.73 (dd, 1 H, J 7.6 3.55-3.60 (m 1 H. M5 (APC),
mz 188.1 (Mghim k8§.-zlA61thh1et gmm &m@thql -heptari@ieildiC2- HCl . 0. 12H20: C:
53.17, H 9.92° N 6.20, O : 9:" Found: 'C: 25 53.19, H 10.00, N 6. 08,
c: 15. 25. arwdfaeh(cwhi}l) NP 194 2-195. 2C. Exarrpl e 7. 2-Ami

2 Cyant 3 (12068 %'é%p R sniats GRliEnal ety exter A splytion o

met hyl cycl opr0p aﬁpJ; ehél g!mg hu4 %{H&E&aﬁé -ReNB akid &thpllsdteB0 CH2CI 2
was added neufra éz 5g) and then , 11.6 nnnl% and the
M Xt ur e sti rr(§d23hLa48ambo neipeddipe (2:3umb, 14mmﬁi) acetigeasid (4.92r ed

th h 1 f d t

031 082807 PCTIEIORNE |16 iEEagHARRL S el e et ol E?to ca.
sni total VO'WE‘?ﬂasI%cfuli‘pﬁ)edf With € Beatn Stk dedardtbr. (Sﬂé%tél,mlebhwbtwa@acet ate
(1.2m., 11.3 nmmol ), piperidine (5 drops), and finally acetic aC| (5

drops). The whbéateddn thestrap.r e rractinpiwas cadles apdwaskieg mithil BHICL t hen

Bnd theor gahationagnt Hing BGeRBlel? e et o B BIR RIS 2E0R 2 55
Fl ash jochr omR808RING sndehrateeiiocireo. Iﬂwn@@%vﬁiﬁubh%@gmphe@mmr@ed 0. 539

(25% of the ester as a colorless oil that crystallized on s % 35-
37 C. 1 H NvRith@ef E§Odcdn hexana tggivea ogmpipatign.of jwg wftot@ﬁ? 9.55 (s

10 3H), 1.32 {1}, 1 1 ,ZH) 3C NVR 6.

170. 44, 162/ é;tﬂ ﬁ[sNW({%’sMg‘g) Cgc' )41 ég 2§D4) 2113%;t ?g'(:) Y1217 14 38,

Anal .  Cal cd2ofag (dCRHILENGE HE), 4627 () 2H-,I,J¥7:ﬂHzN 5.08%4. 1I'FFod|nd|2 lﬁz) 66.86; H,
5.10 (d, 1H, 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 HC! and treated
with 0.4g of PtO,. The reaction was carried out under 100 psi of hydrogen
20 pressure at room temperature for 15 hours. The catalyst was filtered and

fitrate 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 HCI for 18 hours. While
the reaction was cooled, a precipitate formed. The solid was filtered,
25. washed with additional HCI solution and triturated with ether to give the
clean title compound. MS (APCI): 188.1 (M+1)*". 186.1 (M-1)". 'H NMR
(400 MHz; CD30D): 0.91 (9H, 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 C1oH2:NO2-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.



7.47;, N, 7.70. 15 2- Am nonet hyl - 3-(1- et hyl - cycl opropyl)-propionic acid
ethyl ester. To 2-cyano-3-(1l-nethyl-cyclopropyl)-acrylic acid ethyl ester
(0.45g, woSYosasol ) in 16 nmL EtOH THF (1:1) was added RaNPrCiaBe#bgp97éand t he
m xture was hydrogenated in a Parr shaker at 48 psi for 15.5 h. Pearlman's
catal yst (0.5g) was then added and hydr genatlon was 20 continued for an
addi tional 15h. The mixture was filtered“and concentrated. Flash

A t - - ded 0. 25
P 0 SRR A B ESR Qe 0 0750

2.67 (m 2H),°,pe 46A( sblullohi) of #,48imethyBheptadoigHacid 2(1).58g,. 10mmel) and), 1. 09
(t, J =7.3 (|v|+1)

2- Ani nonet hy|trlémy@wa?r(§h5 gl:ﬂ 'BQ%H& ?ng‘eﬂ?ﬁ GHP'E?dl?%’ 91&@%" ""saé?ét"Y'%

2- am nonet hyl r 0. 25 ,
SRR e L T S AU R S s B b S T

m Xt ur es was E‘ﬁhernIdex@ZOIIdlrbﬂﬂite (‘eﬁ@@r htomol)oard dithjam, Chlﬁélde @o‘chsnﬂr ated to

th th I I H 2
e e Temmons h AT P o ob b Ao Pl Tu it
PCT/ | BO3/ 00976, sif8oh W’és%@ thBde'Qh’g With ARMIrRRAHIE, OTH fRFRME XD VK8- 100

I on exchange tesin and eluted wth until neutral to |itnus. EI ution
was conti nuewnmemtlnatﬁ%/aq/acMBMmgl\(elan)) seliet Thigeselickwrp ehissolvad incrPd

trated t d h 5
Sor e Lo vl euwasnpir Bleddssilan” Wil SaBfg, REHE S, FfOHR'4RE
Hz, 1 , 1. 3 Vieb led
s 1y 155 flaClried Mg d%%”%ﬁw%eﬂﬁﬁg(”?, Vﬁew’)\}?f@éct%egtftc :)m d.

10 (58)-5- I\/Etcbyﬂpommdaaszaﬁodl(arﬂﬂ ©5%0) cHNMR (406 WMHze GLAe1): R/ 3084 (05 on of
“12H), 1.10-1.22 (m, 4H), 1.46-1.54 (m, 2H), 2.75-2.87 (m, 2H), 4.70 (m,

1H, J= 7 Hz), 5.59 (d, 1H, J = 7 Hz), 7.22-7.37 (m, 5H).

15 5,5-Dimethy|-(S)-3-((H)-4-methy|-2-oxo-(S)-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester: According to example 1, 5.07g
(16 mmol) of 3-(4,4-dimethyl-heptanoyl)-4-methyl-5-phenyl-oxazolidin-2-
one, 18 mL (1N, 18 mmol) of NaHMDS solution and 4.72 mL (32 mmol) of
bromo-acetic acid tert-butyl ester gave 3.40g (49.3%) of the title

20 compound as a crystalline solid. 'HNMR (400 MHz; CDCla): 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). m.p.: 83-
85°C. ‘

25
(S)-2-(2,2-Dimethyl-pentyl)-succinic acid 4-tert-butyl ester: According
to example 1, 3.4g (7.9 mmol) of 5,5-dimethyl-3-(4-methyl-2-oxo-5-phenyl-
oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester, 16 mL (12.8 mmol)
of 0.8N LiOH and 4.5 mL of 30% H,0; gave 2.42g (>100%) of the title

30 compound as an oil. "HNMR (400 MHz; CDCls): 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).



(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 xture vWwa® 030828ped at -78 C 45 min at which tinme 5 dropsPpofi/iBmaiohzmnol wer e
added, resulting in vigorous H2 evol ution. Methanol was 15 added until no
nore gas evol ution was observed (ca. 5nL). At this tine the cold bath was
renoved and ca. 5nL of sat. ag. Na+K+ té&etrate was added. When the m xture
reached roomtenperature, additional sat. ag. Na+K+ tartrate and Et20 were
added and stirring was continued until the phases were nostly clear (ca. 1

h). The phas BRYGdrddnyRitird18, 28invéyoctartuice adi?dshfm‘t-but bri ne,
dried (I\/gSO43?§) gﬁjg%%ygcent r at eg toI ca. 1l0rrLﬂ?gt al vol une )"

volatility cestarccortingte edamplext ?.8494&.9 rogabohad2i4- dw%hylmtyl) onal

bat ch of al dehyde, prepa 0] St grmbY, t

descri bed abéVEC'Qlﬂﬁa?'H J%{bg’ﬁtyﬂéé&w&ﬁﬂ{]f)f Eﬂ Irllﬁ’f i gartnlp'o%f rggt’tofs]%)spenm on
of sodigum hy §! B.82% mwersvé Idf)he titl@ sompdbid ees added
t- butyISUP P- %J_S?Bh Pg%\ﬁ%oaaggt(gte (3 I ps) dr opwi ge oveg 1h such

that the ev«ahucbll OMWR—Q%M%&DCEI)@ 7810 89\f(ﬂbr9'1)hé Hidi30 on. 9H

i oty dr o e 2 e athre & MEPaLO&R QB 1) Blo0 . 2EFS 085, TGh:

The 30 mxtu&@ Was, Reld Hi), qr@;lﬂg@tw@H)Et 20 and sat. ag. NH4Cl, the phases
separ at ed € or'gani c phase washed with brine, dried (MySO4), and

concentrated. Flash chromatography of the residue (0-*3-35% WO 03/ 082807
T 0 0% ol REIGEAG R AR Sl nphgRbyionstany €] Lhe
? 2? E;ﬂ éH)beaﬁo.S% 6@33;2&11)3 banﬂﬂo)@/géb%dnybtﬁlﬂ)o -5, 5-difhetinyl-odtancic acikz, 3H)
tert-butyl ester and 0.2g of 20% Pd/C fumnished the title compound.
"THNMR (400 MHz; CDCls): 0.84-0.89 (m, 9H), 1.13-1.39 (m, 6H), 1.43 (s,
9H), 2.25 (dd, 1H, J= 8.4 Hz, 15.6 Hz), 2.35 (dd, 1H, J=4.4 Hz, 15.6 Hz),
15 2.79 (s, br, 2H), 3.25-3.35 (m, 1H). MS, m/z, 244.2 (M+1)*.

(S)-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;OD): 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, J=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 188.1 (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, ClI: 15.25. o = +20° (MeOH). MP: 194.2-195.2°C.

Example 7. 2-Aminomethyl-3-(1-methyl-cyclopropyl)-propionic acid.
2-Cyano-3-(1-methyl-cyclopropyl)-acrylic acid ethyl ester. To 1-
methylcyclopropane-methanol  (Aldrich, 1.13mL, 11.6mmol) in 50mL
30 CH,Cl, 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



*(S)-3-nmethyl -hex-4-enoic acid ethyl ester was prepared from (S)-trans-3-
Penten-2-o0l [Liang, J.; Hoard, D. W; Van Khau, V.; Mrtinelli, M J.;
Moher, E.wD.o3/08830Te, R E. ; Tius, M A J. Og. Chem, 199071/1863/0097459] via
Johnson- Cl ai sen rearrangenment with triethylorthoacetate according to 10 the
literature protocol [HIl, R K; Soman_W_R.; Sawada, S., J. Og. Chem,
1972, 37, 3737].

(3R 59)-3- [ Beyz@! - Thepfieae vedshgbheaitiaed -t5 cmet?me totdl- volamei ¢ Tactie
tert-butyl ester. To a sol ution of b] -(-)-N-benzyl - a- net hyl benzyl am ne 15

(0. 60nL, 2. 83asidup was 9ddad FHE (3@mLyget lv@/@ﬂ&é@%tat%(bamh |11t$nmun9§,1 6M i n

mxture was SIS depSR P Sufiaddhad 8 8RR Folfe S¥ich; was' e
oct a- 2, 6- di engitredagi dmibirit-femipdraksé evetiighiy théh fﬁ)&mmdn)edl betive@mLERLBE was

added sI owy dropwi se, resulti ng in a pale tan col or which dar kened over 20
3h. Theéb ni xt @ngl satsag: NaHE®=snThe phagewef%wafatﬁm R eygagig phage

NH4Cl . The m al d t r ni t hen
partitioned ﬁ%@nm@?&cﬂ’% sa dvaémgﬁg?zfz: Q@ géﬁgaf\%e\e?e #ish
concent r at ed chadifatdipasiypenine ﬂéh&:ﬂ}% Q@wm%h@mﬂhemsypmﬂmd 81334 Fl ash
chr omat ography of the residue (3-5% Et QAc/ hexanes) Q;Jorow ded 25 0. 52 (52%

of the ani nodd%%) cddhe eptan amadigloriess aiMbat cnatalliz 9n:§4ar('¢wg, oW < 57 20 (m

e 2‘? 1'3(%%@5)&'3;)53%5%% 1%‘921 G Cdfr nnh ol 1864 00 T

, dd 9 2
9H) 11%%4( dGI—ﬂ rs% @ J—174344f|23|-(|)11Hb4 slzfiﬁbim @, 2}(4}1 CFMMF88+)1H72014$W(30

(3S, 5R) - 3- Am1sa 90, n‘b‘tﬂajﬂ a)es.@eo.&e 532;| al.24024. %70(2&3) #0.81, (13RS S)Arm.

W0 03) 082807 CARH g bbaTee bob(QPosh,” 3TAMAHS. B ENEETHY added

20% Pd/ C (0. Qg , Napgot he

15 2-Aminomethyl-3-(1-methyl-cyclopropyl)-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 15,5 h.
Pearlman’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—53—4—-55—-56—-8%
MeOH/CH.Cl provided 0.25g (54%) of the aminoester as a colorless oil.
'H NMR (CDCls) 8 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). LRMS: 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 methanol at 0°C was added 10% aq. NaOH
30 (10mL). The mixture was stirred at ambient temperature overnight, 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



m xture was hydrogenated in a Parr shaker at 48 psi for 23 h. The m xture
was filtered and concentrated. To the crude am noester in 10nL CH2Cl 2 was
added 1. Gwb osmsdsbuor oacetic acid, and the solution stirrescanBeapsnt 5
tenperature overnight. The m xture was concentrated, and the residue

di ssolved in the m ni mum amount of H2O, -and | oaded ont o DOWEX- 50WK8- 100

I on exchange resin. The colum was el ut with HO until neutral to

litnus, then gopbdmuae ‘the hmﬁ&i!t%q wad ek éd 08nto) DGV\EEX@IOWXameOf i@ct i ons

wer e concentrated to provi de 259 &?6% two steps) of 10 the am no acid as
an of f - V\:hl te emhange resipvang 201 upH nqutﬁ)' to lgmys. (Glytion was 1

&53 61Hiz (m §9_th| dd ‘]5°7 %91 Ialllg(gpl Zqogr]nLWan&l_é‘\% %’:{I&alm%"')frggfli?@s‘l (m 1
6.8 Hz, 3H). b@ﬁ&ntfdtéd d 2prév16MG)1581(571|§8)aﬁt)|ﬂ@e %mino acid as a colorless
2- Ai nonet hyl - 8- et hyl - nonanoi ¢ aci rocedure simlar to that of

2- Ami noset hy| salidt, 8Hi NME (§PClahdrdai (n.aekih 2.43dmut i) Jedt (dd.p/ epBibe

TR IO A LG SRl .02

hept an-1 - %ﬁmysmggqug (2.04 g, 84 mmol) and a crystal of iodine
wer e suspende In 5 nL THE for 'the addition of .1- brono-3-nethyl butane

(0.3 nL, neat). The mixture was heated to start the Gignard formation.

The remai ni ng but a mml ) was diluted in
THE (60 nl) aamg%ng g?% A"ﬁ'ﬁgngmgépgﬁggwgﬁ%r?dr ‘ed at anbi ent
teﬁperi’éurem(g;f %-lehi-citd-ediéfoicOacid terft-butyE ebtéri 0Tood summiey ofhl ori de
(1.21 g, and L| Cl (0.76 g, 18 nmmol) in THE (50 nmL) was added '

dr opwi se keep(S)ep- m&&hylé\eps#anmce acisk| gtylo esterthél-Pas f-fmmeclhi iRt 30 lnas
addeddr opui SOMANE & i avias sdred BIRAFATIN R THR T R0 Sreblig el e
?r: L?‘I’J"reg ;[Ng sl QWM. THRAGKGENES tifr8ARELIBUCS 45 tRiNUtAtHich TR 5RAGHS e
methanol were added, resulting in vigorous H, evolution. Methanol was
15 added until no more gas evolution was observed (ca. 5mL). 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 (MgSQ,), and concentrated to ca.
10mL total volume owing to volatility concerns. 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 H, was under control. After the addition was complete,
the crude aldehyde in toluene (ca. 20mL total volume) was added quickly
dropwise and the mixture stirred at ambient temperature overnight. The
30 mixture was partitioned between Et;O and sat. aq. NH4Cl, the phases
separated, the organic phase washed with brine, dried (MgSO0,), and

concentrated. Flash chromatography of the residue (0—3—5%



WO 03/ 082807 PCT/1B03/00976 -81 quenched w th anmmoni um hydroxi de and
water. The m xture was diluted wth EtOAc and extracted with 3x20 niL

Et OAc. Thwoosgsasdts were washed with brine, dried (MpSHpcTABIN@IBA and
concentrated. The residual oil was purified via silica gel chromatography
(90/ 10 Hexane/EtOAc) to 5 give 2.67 ¢ 9 ) - 2, 6-di net hyl heptan-1-ol.
(R)-1-io0do-2, 6-di methyl heptane: To a niXture of supported triphenyl

phosphi ne (6.§& ﬁ,@ %&@é&%‘r&ed q. dal*gﬁ% fo Qteﬁés tﬁé’@ﬁgauﬁa'eaeeétér 99 g,

19.67 Mol ) a m xture was 10 war ned
to anbi ent teqger ellyellowtmlrréﬂM\MR (DDCI@)r&IGﬂtSOQmedm)J R6E (MriH)hé. 3eropW| se

ddi t f (R 6-d t hent 1-o0l cl t
o loned to 1 fa(a%;r%)n&(léﬁwng A mcril dras e 516 g 30 T4THS, SE0. QTR 1l e ot
was filtered 60%1?& gv\gad of celite and the solids were vvashed W|th

Ttr d

CH2Cl 2. The f s concentrated, and the crude 15 product was
purifies via silica gel chromatography to give (R)-1-iodo-2,6- dinethyl

hept 2. 44 4R) - 4, 8- di met hy| d t-bu T
G sopr opyl - kBHETEbYBb AR 9¥mw€tﬁyﬁ$§5fcrm%%'(@eﬁe e fom B9apt 32 e

nBuLi (2.65 ] S he 0 s
stirred for %&222 ! ﬂ‘)%”@ Mfo'ﬁ{) Wégﬁb t’he amlo\z OM%‘P['I “ M \z,ayget ate

(0.8 niL, 5.9 \oiwér) E. 'Dlﬁ Moo, IR. eEwa'Elusx M rAedJaOrg 7¢8hémf or998, rﬁ4 a|4591 hen
(R)-1-io0do-2, 6-di net hy hept ane ( % gméft% Aérl'S in
THE (1 nl) weéd dabasen- Cienﬁem é%%fﬁ"aﬂ?% ‘é’tth r"r'% 0%‘3‘6 & RgC

sLowy, g each yalietltur gg rbREBPILANRCKOVSSRANR.; SAwaudies] el Hy. et o drive

the reaction to € reacCtion was quenc ed by addi t1on of
anmoni um chl1cgr72ds7,(3mur ated aqueous solution), and the m xture was
extracted with EtOAc (2x1 0 nmL). The organi cs were conbi ned, washed with
water, dried (MgSOM), filtered and concentrated. Silica gel chromatography

(98/2 (3R,5S)-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-butyliithium
(1.6M in hexanes, 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 overnight, then
partitioned between EtOAc and sat. aq. NH,Cl. The phases were
concentrated, and the organic phase dried (MgSO,), and conpentrated. |
Flash chromatography of the residue (3—5% EtOAc/hexanes) provided

25 0.52g (52%) of the aminoester as a yellow oil. 'H NMR (CDCl3) & 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 (3R,55)-3-
[Benzyl-(1-phenyl-ethyl)-amino]-5-methyl-oct-6-enoic acid tert-butyl ester



30 hexane/ Et OAc) provided 0.25 g of (4R)-4, 8-di nethyl nonanoic acid t-butyl
ester. WD 03/082807 PCT/1B03/00976 -82 (4R)-4,8-di nethyl nonanoic acid:
(4R) - 4, 8-wpDmweMsR8h7 nonanoi ¢ acid t-butyl ester in 25 nL CHRCIR0Z09%G C was
treated with TFA (6 nL). The m xture was allowed to reach anbi ent
tenperature and stir overnight. The solggnt was renpved by rotary
evaporation, and the m xture was purified by silica 5 gel chromatography
(95/5 hexane/(&92f¢ R. t8mgiol)én G082 MeQH MastaddediRts RyIC itd.28gpiandabied. i z
185 (M).

3- (4Rd8 Di metiyturavamydrogenatsd ina Rar shakerat 4l psidengd i Jne.pixine. A
7 ceciun, S MAERA I, Sl A o o o0nL ikt

non
met hyl - 5(R) - W;Udeﬁeﬂz@mdnﬂucﬂoawiq aciESag)i thbzscﬂm&mstlwe:;?gnzblent
[ 4R, 8- D et hyl - 2R- (4R- net h %lghen oxazol
car bonyl ) - noﬁ?ﬂ"}’eﬁ%wf%ﬁl"ﬁm Q@S C?Bc‘émé%tPGt iaBH tBP residyeR) , 8 15

Di met hyl | 3.04
e P P o st s w5

was added di |5S)W§X8p1;00 @hhg)tchangae'esm 55hequI3mn9wamﬂll)tad witho H20 umtile

| dar k [ oCf h
a1 onor - aevkELs chbes Redi aeBlheT g idoaf. iRt kBl seTnss g "
3.34 mol) | %ﬁfﬁgf?adtl%@ vmrekoﬁBQntTét@H“to(&o@i@en@)ZEQ TBB%Titwb Wiepdyast

stirred at O . The reaction was gquenched by the addition of
sat ur gped aqtieoaminoramid amarhbifmwtdie saldat i IIINMERBD)rée3vds(mekt).act ed

ahd nets ol | 2636 WOH Feichy 166D Lo el ag Gre fER B TRE 1 42 ghnt os
vere dried (?@&O&Z}Sm' ﬁﬂsemzC(ﬁﬂfm)t r1a®@4nﬁnm5) rwrs fd.e9 DB.4sHE] 8R),0€!

chr omat ogr aphy " ( hexahe / Et QA ) Ive
[ 4R, 8- Di net hpl6®@- ¢ 48.8dHz3H) 2L 5R1/pH€|2y1 (Mx‘dzol i di ne- 3-carbonyl ) -

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 start
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 chioride (1.21 g, 9 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-methylpropanol 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



nonyl ] -carbam c acid benzyl ester. 30

2(R) - (Benzyl oxycar bonyl am no- net hyl ) - 4(R), 8-di net hyl -nonanoic acid: A
procedur eweiogiodmn7 t o t hat of (S)-2-((R)-2-Mthyl =pentyl) sRCTITROIOVG

03/ 082807 PCT/1B03/00976 -83 acid t-butyl ester was utilized to provide
0.198 g 2(R) - (Benzyl oxycarbonyl am no- r_rg? hyl ) - 4(R), 8-di net hyl - nonanoi c

acid. 2-am nonethyl -4, 8-di methyl nonandic acid: 2(R) 5

(Benzyl oxycarp@nuhadiwir arinoridmatyRroRdeiaret ater.nMienoiureoivas dluteéB g,
0.566 mmol) S treated with hydrogen in the presence of 20% pd/Cto give

0.082 g of 2vath Ed@Achandsegrantadt wigh H@Rami E1QACH afheorganics Ween  and

purification via sjilica .gel ; 216. 3
(MH). 10 Examsiefow't@.%ﬂﬁﬁngﬁg‘? Wﬁéﬁﬂ,g%@@’%ﬂ rgrﬁ{] %?P%%ﬁg?@%%ﬁ%é'

2,2, 6-Tri met yl whgRh@HIRIdC viacsificagjen thra@sagraphy (H0/$0 Hexme/BOA® 10l. 54
m., 11.03 nml) Iin THE (22 nm) at -78 C was added nBuLi (6.89 nL of a 1.6
M sol uti on i givee2&7ey .(RIZe6-gbnethybheptan-1sehrred for 30 min at -78 C, 15
foll owed by the addition of nethyl isobutyrate (0.97 niL, 8.48 mmol). The
m xture was stirred at -78 C for 2 h, and then 1-iodo-4-nethyl pentane

(1.8 g, 8. 48(9);qtibd@nﬂzswmth | Heptane:4 T34ammidtyre of Buppottedifriphesyl added.
The reaction s stirred at -7/8 C and allowed to _slow ydreach anhi ent

tenperat ure phesphieeH6.5ehg, 1S8ZtMmeviaLlednah@dCoyas paded iediae &9 of
amoni um chl ori de (sat urat ed.agueous ut i h ]
extracted wi Oh @té&ém(‘?_ lﬂnﬁﬂT%laFﬁge ngéré’cig\}%r@%é);n&hﬁgh&t%{%sw th
water,fri ed )«g}%g%ﬂtb,aﬁnbiehﬂ@ﬂpmr@paﬁﬁaa fé £6. andStbbled 1@ °CHoommet ogr aphy
(99/1 1nexane c) provided 1.57 of 2,2,6- Trinethyl-heptanoic acid
met hyl est er dr@Swise addition of (R)-2,6-dimethyl heptan-1-ol in CH2Clz ( mL). The

mixture was allowed to reach ambient temperature and stirred for 1 h, at

which time it was filtered through a pad of celite and the solids_were

washed with CH.Cl,. 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 mL, 5.9 m‘mol) in THF (8 mL) at —78 °C was added nBuLi (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 addition of t-butyl acetate (0.8 mL, 5.9 mmol). The
mixture was stirred at =78 °C for 2 h, and then (R)-1-iodb-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.



2,2,6-Trinmethyl-heptan-1-ol: 2,2,6-Trinethyl-heptanoic acid nethyl ester
(1.97 g, 10.6 mml) was taken up in toluene (65 nL) and cooled to -78 C

D BALH ( ®on3n%280f a 1 N solution in toluene) was added. diropB&10976Af t er 45
mn, 1.5 nL Di BALH was added. After 2 h, the reaction was 30 quenched by
the addition of 15 nL MeOH at -78 C Th%_;mxture was warnmed to anbi ent
tenperature, and then cooled again to - for the addition of 10 nL 1 N
HC . The m xtwm-%sdméthgthedamibm&idoemx8)81&|mmy]31®&2m7a@6fﬁolu303/ 00976
-84 nL). The conbined organi cs were washed w

flh| tered andheatﬁcelh?ﬁa‘i‘b *Hofrle at 8sCawas t@qtewthpt#'ﬁf 5églr-)/|eghél\’/%'?<wégf|
?Orgga Bfgrap %féﬁlﬁl%mf)%geg&gg@%@mﬁrgm%ﬂﬁh’ep ana?_lr b%%tn u%tg%i\;émo

chl or ochr omat ga6Removédlby @taril%vépommin) anasthe anixture dvag pbnfms&ilby allical umi na

(14.6 g) in CH2CI 2 and stirred at anbient tenperature faor
al cohol Swas dgelutcbgomatagrery (9584 hexpaelktAR) e tdnaaive ; 99684 gat(‘%ﬂﬂ&nt

tenperature fqr Afiltered through a pad of silica,
and the soli d@mvéBX' mé@@@%?hﬁ/éﬁlg%w) The filtrate was evaporated to
givel .05 g mz 157 (M).2,2,6-Trinethyl - heptanal whi ch was carried on

w t hout further Burlflcatlon 2-Cyang-4,4,8 ?’E@ gnon-ﬁ-lggé)lc aci d
benzyl ester : 3 {8R:B-Rimethy-nananoyh)-HS- “FFW*!I&@ Bg’ RXpzeldigs2-oney 73
mol ), pi peri i e v 9 g,
e ol P AL &le%r%o |£r % mgé%m RSN ﬁ@g@@ﬁb%‘ﬁ?gl}s? 9
ol ) . 1ghe fl@sdgolidin- 24dnbed/a\sd 'uhllz@d I})eagrvSt 3F(I4R,81ipmem;d-rtdmanoylj<ﬂ(8)e was
heated at reflux for 18 The m r wa ol ed d,wth dilute HC,
and the Iayer@eml'é(@i‘ﬁh?@f éﬁ‘azéﬁg“‘goo’?ﬁ Zﬂaﬁgﬁ Wdéﬁé‘ﬁ\z&'ﬁéb with a saturated
sodi um bi carbonate solution followed by br| ne, and dried (MgSOH4), filtered

and concentrated. The
[4R,8-Dimethyl-2R-(4R-methyl- 2-oxo-5R phenyl-oxazolldme-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 TiCls (3.04 mL of a 1 M solution 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-methoxymethyl benzyl carbamate (0.652
20 g, 3.34 mmol) in CH:Cl, (3.5 mL) and TiCl, (3.34 mL). The mixture was
stirred at 0 °C for 4 h. The reaction was quenched by the addition of
saturated aqueous ammonium chloride solution. The mixture was
extracted with CH,Cl, (3x15 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 (MgSO,), fiItered,Aconcentrated 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-nonanoic
acid: A procedure similar to that of (S)-2-((R)-2-Methyl=pentyl)succinic



residual oil was purified by silica gel chromatography (98/ 2 hexane/ Et OAc)
to give 1.3 g of 2-Cyano-4,4,8-trinethyl-non-2-enoic acid benzyl ester niz
314 (M+) .wdH3asmni nonet hyl -4, 4, 8-tri net hyl - nonanoi ¢ aci d: PCT/IB03/00976
2-Cyano-4, 4,8-trimethyl - non-2-enoic acid benzyl ester (1.3 g, 4.14 nmol)
in THE (50 nL) was treated with hydrog_%@ in the presence of 20% Pd/C to
give a mxture of the cyano acid and the cyano nethyl ester. The m xture

was purified fpjd30t- buixicaegek CWagnaumtzédphyot(prgvm 208198) of 2(R)-
80105x41-1-2. The acid was then treated with ogen i.n the presence of
Raney Ni in MBeRzMaxFRRONPIaMIBY greth ﬂﬁﬂﬁ*mrﬁgéﬁgn Die §Cgk ve 0. 16 g of
2-am nonet hyl -4, 4, 8-trimet hyl -nonanoic acid. mz 230.3 (M). Exanple 11.
2- Ami nonet hyl - 4-ethyl -octanoic acid. 5 A procedure simlar to that of

2- Ani nonet hyl 2.4nfin@niéthyBa Brbimettaoi ¢ acmahanme utiliaeid:to prepid)e
2- Am nonet hyl - 4-et hyl -octanoic acid from2- et h | hexanal 52%2&2 %% (M) .
Exanpl e512. ZBQWMW@TPP“MB&'ﬂ%m@hMW 81‘7&13 |-BOBANQIC b8 8edur e

i1 sed to preparamehBR Ay, il niickph Mo Resile br 26WpdiSle
t-butyl - 4- mretdiyé whesylg cy@memyétbgl@G@rheﬂwl nmanﬁmoadid(aﬂer flIEammI e 13.
or ocedur e (-t et e hgherajporapay sbrbPhGEINBRE IO act
tbutyl -4 e T Coyel opropyl car boxyl at o, Mz 226.2 (M. 20 Exampl e
14. 2- fon nonet hyl - 4- et hyl - hexanoi ¢ acid. A procedure simlar to
2- am nonet hyIEx4an§pdeI %3 t gyAmrllr?grer‘\rgt)rln(/:l &ﬁ,qutr\l/\rI%gthyl-nonanoic acid.
2.2 6-Trimethyl-heptanoic acid methyl ester: To diisopropyl amine (1.54
mL, 11.08 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 followed 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 (0.55 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 mlL). The organics were
combined, washed with water, dried (MgSO0,), filtered and concentrated.
Silica gel chromatography (99/1 hexane/EtOAc) provided 1.57 g ‘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. DIiBALH (12.7 mL of a 1 N solution in toluene) was added dropwise.
After 45 min, 1.5 mL DIiBALH 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



used to prepare 2-am nonet hyl -4-ethyl -hexanoic acid from4-ethyl hexanoic
acid. mz 174.1. 25 Exanple 15. 3(S)-Am no-3, 5-di net hyl - hept anoi ¢ aci d.

2- Met hyl -wompasme2(S)-sul finic acid (1, 3-di methyl -pentyli demapezowvtie: A
solution of (S)-(-)-2-nmethyl-2-propanesul fonam de (500 ng, 4.1 mmol),

4- et hyl - 2- hexanone (470 nmg, 4.1 mol), -894[%d Titaniun(1V) ethoxide (1.7 ni,
8.3 mvol) was heated at reflux for 18 h he reaction m xture was 30 poured

into 20 L brigg, wWhle cembihesit biganieg. wéhe washielt witly rivleytdrizd (MgSOb), | t er ed
through celite, "and the organic | ayer was separated. The aqueous |ayer was

extracted wi t fitersedylangc seagantraecdoThe) 'esﬂ#@lc‘éih‘di’aﬁed?%‘f'gﬁnw@ss'm @% 082807

osul tant o | gt glFARYCER s??ﬁ%a@%éf 19, 0feC PP T ORE bR o
hexane) to gi e88 &. mrg199 (M+)et hyl - propane-2(S)-sulfinic acid

(1, 3-di nmet hyl -pentylidene)- amde as a yellowoil. 5
3, 5- Di mét hyl - 3- (2- net hyl - propane-2(S)-s ul finyl ani no) - hept anoic acid

t hyl t 5.1
T of a1 M SRR TAmEHUHEp AL PRI HEBLRIIAEERC 11 0 A (0 4,
nm, 5.1 mmol)m@isipWaseconibined withi rrdutrra(DafmenaChmeﬂg) i GlHLOIL and stifred @it
chI orotitaniumtriisopropoxide (2.5 mnl ded

dropwi se. Af tanbieridempesatyed FR)'I 1%%561?1-@32{'@9’3@04’% H!"étegcmogjﬂa_c'&- an¢ret hyl -
pentyl i dene) ) W se at
PUE ¢ The. 1 J18: ke destirecaCRRblngh derieraipdhon AHETNEORon haE" ¢, he
addi ti gp of Ifterbd ahroughuapald ofr siliea, sridutheosolidsdwite washed with Cobel,.

t t Th t di luted wit nmL ltered. The-
aqueoue. | ayerTHBJEAEr 486 S0 SRPEHC I IVEERE R SVERSEHD Ml B2 Tamel ned
organi cs wer &, asRaAwMchwdY ¢dtfied ShivithdubddriteY 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 (MgSQO,), filtered and concentrated. The
residual oil was purified by silica gel chrbmatography (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-nonanoic acid: 2-Cyano-4,4,8-trimethyl-
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



filtered, and concentrated. The resultant oil was purified by silica gel
chromat ography (30% Et OAc i n hexane) to give 360 ng of 3,5-Di nethyl-3- 20

( 2- met hylwproajpsase? 2( S) - sul fi nyl am no) - hept anoi ¢ aci d net hplCTaBe3@0976

3(S) - Am no- 3, 5-di net hyl - hept anoi caci d: 3, 5- Di net hyl - 3- (2- net hyl -
propane-2(S)-sul finyl am no) - hept anoi c a_tgfs_d met hyl ester (360 ng, 1.2 nmmol)
was dissolved in 6 NHC (2 m-) and di oxane (2 m-) and heated at 25 100 C

for 6 h. The tgigne et ergsofc@antifomettypam, 8 enpetai-noranait lasid:omit 280.3wat er
and extracted with Et OAc (15 nL). The organics were purified by ion
exchange chr {Med.ography to give 3(S)-Anino-3, 5-di net hyl - heptanoic acid
(270 ng) and then repurification by silica gel chromatography (70:25:5
CH2Cl 2/ MeOH/ NHA0H) to give 203 ng of 3(S)-Am no-3,5- 30 dinethyl-heptanoic

aci d as a whigyansole ™. 2¥Amincmeffghiodii-dotaroienid. 16. .
3(S) - Am no- 3, 5-di net hyl - nonanoi ¢ acid. WO 03/082807 PCT/| B03/0Q976,, -87 A

proceddr e si i pracedyre similagto tat)of Rhminamethyl-hditilinelbytaeranciaard was

used to prepare - A _NQ- - digT - AR QG 1 3 ; 20 .
(CllH23I\I02+H)V‘.’aSS@% |19 %iépifﬁsﬁfﬁhﬁ%‘@@?@’?%@é&'ﬁ%‘éj“o% Goid ol 2
procedure si @Hmemau_rmxzzdzﬁ((ﬂ)ﬁAm no- 3, 5-di net hyl - hept anoi ¢ acid was

used to prepare 3(S)-Am no-3, 5-di nethyl-nonanoic acid. nfz 188.1 (Cl0H21
NC2+H). 10 WO 03/082807 PCT/1B03/00976 -88 CLAIMS 1. This invention

relates to C%r;%(r)nupqgslf fZ-WSirIo%g}”y‘?ALethVﬁBRngghmnb]r%noic acid.
10 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 2,6-di-

_ t-butyl-4-methylphenyl cyclopropylcarboxylate. m/z230.2 (M+).

Example 13. 3-Amino-2-[1-(4-methyl-pentyl)-cyclopropylmethyl}-
15 propionic 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 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-hexanoic acid from 4-ethyl

hexanoic acid. m/z174.1.

25 Example 15. S(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



VARR 2R6 H CO2H 5 wherein R is hydrogen or (C -C6)al kyl optionally
substituted with fromone to five fluorine atons; R2 is hydrogen or

(C, - Co) alwplozpgasponal |y substituted with fromone to fivecflBavions at ons;
or R and R2, together with the carbon to which they are attached, 10 form
a three to six nenbered cycloal kyl ring.gd&3 is (C -C6)al kyl,

(C3-C6) cycl oal kyl, (C3-C6)cycloal kyl-(C,-C3)al kyl, phenyl,

phenyl - ( C, - C3)ndrk ydiriepNaghOy), piteredly |andCco@rdtatgd., e mgbultdnit)oil was

pyridyl-N(H) - , wherein each of the foregoiLn | kyl . npi eties can

optional Iy substiflediRyasiisd get ¢ty RoraBhy (587 E@%{‘F itahex g g?ébl y
with 15 from 0.kont _ (AN 018 fnEts i ; nd said
pyridyl and tfzfgd pﬁzngl mgﬁﬁl Bt/dlﬁégglraﬁz:ég![ﬁﬁecsaﬁdgfﬁﬁgﬁlﬁe@ml%?gfkyl and
sai d pyridyl - emid€saad kgllow pibspectivel y, can be optionally substituted with

fromone to three substituents, preferably with fromzero to two
substitdents, independently selected fromchloro, fluoro, amino, nitro, 20

cyano, (C, -C3xhat_ erfih' On_(4 Chatiral. $\C : 1 i the:far om one
to three fl uo%af%n?{a 0 ar%%eéﬁ@#ﬁinoéjg(sgg{lﬁghmﬁ@bﬁse#fgﬁ?ae@d Av&'?h from
one to three hlathyl eeteért Aiba -8 9Cs sbiyition @ mitlum( Sisitfimet Wsilyl)apide @ | y ’

substituted with fromone to five fluorine atonms; 25 R5 is hydrogen or

(C -C6)al kyl optafonal M selubeniiputtd) i ThF (& mlonwas tasided, methyl acerdeat ons:
and VIO 03/ 082807, PHIY | BISHRASY GropiSe RoakSr RUAIRPRR 86 rhify, 2C0d1RlikN ot

10 chlorotitanium triisopropoxide (2.5 ml, 10 mmol) in THF (3 mL) was added
dropwise. After 1 hour, 2-Methyl-propane-2(S)-sulfinic acid (1,3-dimethyl-
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
quenched by the addition of 10 mL ammonium chioride 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 (NaxSO,),

_filtered, and concentrated. The resultant oil was purified by silica gel |
chromatography (30% EtOAc 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-Dimethyi-3-(2-methyl-
propane-2(S)-sulfinylamino)-heptanoic 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:Clo/MeOH/NH,OH) to give 203 mg of 3(S)-Amino-3,5-
30 dimethyl-heptanoic acid as a white solid. m/z 174 (CgH1gNO2+H).

Example 16. 3(S)-Amino-3,5-dimethyl-nonanoic acid.



or a pharmaceutically acceptable salt of such conmpound. 2. A conpound
according to claim1l having the fornmula A HZN R3 Rl R2 HO2C | A 5 wherein
R, is hyowogensmsn7 (C, - C3)al kyl optionally substituted w trCTfiB@M0OTRE t O
five fluorine atons; R2 is hydrogen or (C,-C3)al kyl optionally substituted
with fromone to five fluorine atons; apd R3 is (C, -Co6)al kyl,

(C3-C6) cycl oal kyl, (C3-C6)cycloal kyl-(C*C3)al kyl, 10 phenyl,

phenyl - (C, - C3)pa 1 , i

e (S hiotpguRY S to i 1) Aot Bineisiend ig e
optional |y sulystdt wbegpreparh fS(S)FMmeo-t&ﬁ Himethfknaraneic aacids, Mgz e2@2.4bl y
wth fromzerg to three, fluorine atons, and wherein said phenyl and said
pyridyl and t K @11 &? 'g)]d pyridyl noieties of said phenyl-(C, -C3)al kyl and
15 said pyridyl - (C C3) al kyl, respectively, can be optionally substituted
with fromone to three substituents, preferably with fromzero to two
substituyents, Emdqmlen‘dbnBQSb-AMim-BeE}dimeth)dMOMIminaqidro am no, nitro,

C, - C3)al kyl C, d with f
A o1 ool e oaaur Sl to R AP Y VERAR NG atid Wabr, o) o
20 one to threggsfl wrg%aﬁéhar n)amﬁuﬁols@dmﬁémyﬁﬁbﬁd?ﬁc vWh&ia. Rz s18p.9r ogen,

R2 is not hydrogen; ceutically acceptable salt of such
conpound. 3. ec;bblgmﬁ)@d-ibf the fornula I'l: WD 03/082807 PCT/ | B03/ 00976
-90- H2C Rg Rl R2

10



H2N Il wherein R is hydrogen or (C, -C3)al kyl optionally substituted with
fromone to five fluorine atons; R2 is hydrogen or (C, -C3)al kyl optionally
substi t utwo oaiossof romone 5 to five fluorine atons; R3 i PCTABOBHNI kyl ,
(C3-C6) cycl oal kyl, (C3-C6)cycloal kyl -(C,-C3)al kyl, phenyl,

phenyl - (C, -C3)al kyl, pyridyl, pyridyl-(g,-C3)al kyl, phenyl-N(H-, or
pyridyl-N(H)-, wherein each of the forég%'l ng al kyl noieties can be
optional ly substituted with fromone ¢gpajige fluorine atons, preferably
with 10 fromzero to three fluorine atons, and wherein said phenyl and said

pyridyl and the phenyl and pyridyl noieties of said phenyl-(C, -C3)al kyl and
said pyridyl-(C, - al kyl .. ctjvel | L1y substituted with
fromone to t1hreeC@ﬂ]ﬁéwetrwghﬁgl,%?e&rtjgfcirr%ooq@a%4?%1?r?%ﬁnﬁﬁg%rlo to two

substituents, independently selected fromchloro, fluoro, amno, nitro, 15
cyano, (C, -C3)al kylam no, (C, -C3)al gt ikynal Iy substituted with from one
to three fluorine atons and (C, - C3)al kox pti Iy substituted with from
one to three fluorine atons; with th ' when R, is hydrogen, R2
I's not hydrogen; or a pharmaceuticall table salt of such conpound.
20 4. A conpound according to claim RhaRjn§ Ree fornula IA-1 H2N),-*,-r
R3 H2C IA-1 wherein R3is (C -Co6)al kyl, ( ) cycl oal kyl ,

(C3-C6) cycl oal kyl - (C, C3)al kyl, phenyl, phenyl-{C, -C3)al kyl, pyridyl,
pyridyl-(C -C3)al kyl, phenyl WO 03/082807 PCT/|1B03/00976 -91 N(H-, or
pyri dyl5 N( H) whengierBi is kydragen of ei-Celetigybpationallygubsiiuted sdthdfgam ane
optionally S%’ﬁ% h‘d%ﬁﬂe‘%ﬂsf romone to five fluorine atons, preferably

Ry is hydrogeh or (C4-Cg)alkyl optionally substituted with from one

to five fluorine atoms; or

R: and Ry, together with the carbon to which they are attached,

10 form a three to six membered cycloalkyl ring;

R3 is (C4-Ce)alkyl, (C3-C5)cycloalkyl, (C3-Cs)cycloalkyl-(C4-Cs)alkyl,

phenyl, phenyl-(C-Cs)alkyl, pyridyl, pyridyl-(C4-Cs)alkyl, phenyl-N(H)-, or
'pyridyI-N(H)- , wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with

15 from zero to three fluorine atoms, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl moieties of said phenyl-(C4-Cs)alkyl and

said pyridyl-(C4-Cs)alkyl, respectively, can be optionally substituted with

from one to three substituents, preferably with from zero to two
substituents, independently selected from chioro, fluoro, amino, nitro,

20 cyano, (C1-Cs)alkylamino, (C+-C3)alkyl optionally substituted with from one
to three fluorine atoms and (C4-Cs)alkoxy optionally substituted with from

one to three fluorine atoms;

R4 is hydrogen or (C4-Cs)alkyl optionally substituted with from one

to five fluorine atoms;

25 Rs is hydrogen or (C4-Cg)alkyl optionally substituted with from one

to five fluorine atoms; and



with fromzero to three fluorine atons, and wherein said phenyl and said
pyridyl and the phenyl and pyridyl noieties of said phenyl-(Cl-C3)al kyl and
5 said pywoOodghs @ - C3) al kyl , respectively, can be opti onakPCyiBesm®iet ut ed
with fromone to three substituents, preferably with fromzero to two
substituents, selected fromchloro, flugwo, amno, nitro, cyano, (Cl-°
C3) al kyl am no, (Cl1-C3)al kyl optionally substituted wwth fromone to three

fluorine atonms andR{ishydBogerkokyCLPEGL)atkygl | y substituted with fromone to
10 three fluorine atons; or a pharmaceutically acceptable salt of such

conmpound. 5. A conpound accor.di to claim ving the fagrmula 1A H2N
TP e 11 A R B s o apeptel Rl At SUESobBRunl oai ky1
(C3-C6)cycl oal kyl -(Ci - C3)al kyl, phenyl, phenyl-(Cl-C3)al kyl, pyridyl,
pyridyl - (Cl- GB) al k&Xlcompoandl accbitdihg to elaimyirhaling tHeHprmulshidr ei n each of the
foregoing alkyl noieties can be optionally substituted with fromone to
five fluorine atons eferably with fromzero to three fluorine atons,
and wherein said phyﬂ?;N RO pyridyl and the phenyl and pyridyl

moi eti es of said phenyl - Kyl and “said pyridyl - (CL-C3)al kyl ,
respectively, can '5@ ionally substituted with fromone to three
substituents, preferdbly with fromlAero to two substituents, selected from
chloro, fluoro, am no, nitro, cyano, (Cl- C3)al kyl am no, (Cl-C3)alkyl
optionally substi Wit e f t 5 { :

(C1- CS;%aI koxy opt %eggﬁn\;l\hénﬁs@m%;@ %%%@3?%@0%@|(#%ﬁlyt rbggﬁg?%gg?‘ne
atons; WO 03/tafR80& tedve fiBo8NeRAGSs; - 92 or a pharnaceutical ly acceptabl e
salt of such conmpound. 6. A compound according to claim 2 having the

formula A2, Rz is hydrogen or (C4-Cg)alkyl optionally substituted with from one

" to five fluorine atoms; and

Rs is (C+-Ce)alkyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(C-Ca)alkyl,

10 phenyl, phenyl-(C-Cg)alkyl, pyridyl, pyridyl-(C4-Cs)alkyl, phenyl-N(H)-, or
pyridyl-N(H)-, wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with

from zero to three fluorine atoms, and wherein said phenyl and said

pyridyl and the phenyl and pyridyl moieties of said phenyl-(C4-Cs)alkyl and

15 | said pyridyl-(C1-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two
substituents, independently selected from chloro, fluoro, amino, nitro,

cyano, (Ci-Cs)alkylamino, (C1-Cg)alkyl optionally substituted with from one

to three fluorine atoms and (C,-Cg)alkoxy optionally substituted with from

20 one to three fluorine atoms;

with the proviso that when R; is hydrogen, Rz is not hydrogen;

or a pharmaceutically acceptable salt of such compound.

3. A compound of the formula Il



H2N J"'R 1" \~,, R2 Ra HO2C |1A-2 5 wherein Rl is hydrogen or (Cl-C3)alkyl
optionally substituted with fromone to five fluorine atons; R2 is

hydr ogen wo 06@428€8) al kyl optionally substituted with frompomaBodmofe ve
fluorine atons; and R3 is (C, -C6)al kyl, (C3-C6)cycloal kyl,

(C3-C6) cycl oal kyl - (C1-C3)al kyl, 10 pheB |, phenyl - (Cl-C3)al kyl, pyridyl,
pyridyl - (C1l-C3)al kyl, phenyl-N(H-, or ~ éyri dyl -N(H) -, wherein each of the
foregoing al kyl nojpghjes can b optionally substituted with fromone to
five fluorine atons, preyer WM4h fromzero to three fluorine atons,
and wherein said phenyl R sai pyridyl and the phenyl and pyridyl

noi eties of said phq4%{|-(C1- C3) al kyl ., and 15 said pyridyl-(Cl-C3)al kyl,
respectively, can be optionally subdlituted with fromone to three
substituents, preferably with fromzero to two substituents, independently

sel ected from chl opperdih U 8, hydrogen dii (0;€Cs)alkylRoptiortdli- Sibystitutgd amitino,
(C1-C3)al kyl optionally substituted with fromone to three fluorine atons
and (Cl- C3) alfmwrtq)tqﬁ;fﬁaﬂluqn@lﬂigmﬁ uted with from 20 one to three
fluorine atons; with the proviso that when R, is hydrogen, R2 is not

hydrogen; or a phay r@ggaidgeal dry kA Richally stbsHutdd WaATRdchne . A
conpound of the f(l;'rq%rul a?I’IbP V\DI'O(G}OIE}{)ES:‘a 80? FgﬁClI'IIB 3/00976 -93- H2N R3 CO2H

111 whe§ein RS five fluosineiatoms; i s (Cl- C6) al kyl, (C3-C6)cycl oal kyl, (C3-
C6) cycl oal kyl - (C1- C3) al kyl , phenyl, phenyl-(C1-C3)al kyl, pyridyl,

D Ca r) 21t s @NEYIRA [B5-CoRfciBUMENCoEdhbyciodiaprEl-C-faRky, of the
phenyl, phenyl-(Ci-Cg)alkyl, pyridyl, pyridyl-(C+-Cs)alkyl, phenyl-N(H)-, or
pyridyl-N(H)-, wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with

10 from zero to three fluorine atoms, and wherein said phenyl and said

pyridyl and the phenyl and pyridyl moieties of said phenyli-(C1-Cs)alkyl and

said pyridyl-(Cs-Ca)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two
substituents, independently selected from chloro, fluoro, amino, nitro,
15 cyano, (Cq-Cs)alkylamino, (C+-Cs)alkyl optionally substituted with from one
to three fluorine atoms and (C+-Cg)alkoxy optionally substituted with from

one to three fluorine atoms;

with the proviso that when Ry is hydrogen, R; is not hydrogen;

or a pharmaceutically acceptable salt of such compound.

20 4. A compound according to claim 2 having the formula |1A-1
HoN
2 j/\’/\R3
HO,C

IA-1

wherein Rj is (C4-Ce)alkyl, (C3-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(Cy-
Ca)alkyl, phenyl, phenyl-(C;-Cg)alkyl, pyridyl, pyridyl-(C+-Cs)alkyl, phenyl-



5 noieties can be optionally substituted with fromone to five fluorine
atons, preferably with fromzero to three fluorine atons, and wherein said
phenyl awo osasmopyridyl and the phenyl and pyridyl noi et ipe3/1B63/®aicd

phenyl - (Cl- C3)al kyl and said pyridyl-(Cl-C3)al kyl, respectively, can be
optionally substituted with fromone tg4three substituents, preferably
with fromzero 10 to two substituents, selected fromchioro, fluoro, am no,

nitro, cyano,N(H}L- oﬁ?)/ﬁdjwy‘ll(&m nmer(a(aleéﬁ') af Iﬂyé forpgomgahllkyl swietiesteaned wit h
fromone to three

t d (Cl- t [ tituted
with from onee @ptlona@ggwﬁsgﬁe%g\/‘?faggw %He 9 ﬁ%ﬁ%ﬁ%@étgﬁgi 9}1‘%@@5& :atbree

oher ei n Ri 1 ity Tl 2erd R BBk Mok AHuG ety fEng Shd 1

one to five f;&wraFyl aRd o phenylradRSridyl mbieties of Baid sherylCHLa)akyl and
(C3-Co6) cycl oal'ky (C3- 20 'C6)cycl oal kyl -(C1-C3)al kyl, phenyl,

eyl S e g PSS B gl Nt

optional Iy syfshi oHeedoWttireef rsabsments) preférablyuonitmefratronzero po efwey abl y
with fromzero to three fluorine atons, and wherein sajd phenyl nd said

pyridyl and tgubstituens, aselepiad &pm ehlasei dllors, 3RNIRP.pARKY | CYaneL 4 1T3) al kyl
d d b tituted
o T o and e RIS B e b BRGRANF sibsfaRaRrRRoAShe Yo (B (10150

PCT/ | BO3/ 009 §Riorin84atotns whdS(@<T4)alkexy sptisediscseisstitutech whh dram drieutor o,
am no, nitro, cyano, (Cl- C3)al kylam no, (Cl-C3)alkyl optionally

substi i@t ed wheee fiUQﬂﬁeoﬁf@"lS@ three fluorine atoms and (Cl-C3)al koxy
optionally substituted with fromone to

or a pharmaceutically acceptable salt of such compound.

5. A compound according to claim 3 having the formula IIA

H,oN

j\/k/ﬁ
HO,C 3

A

15 wherein Rs is (C1-Ce)alkyl, (Cs-Cs)cycloalkyl, (Cs-Ce)cycloalkyl-(C+-
Ca)alkyl, phenyl, phenyl-(C+-Ca)alkyl, pyridyl, pyridyl-(C4-Cs)alkyl, phenyi-
N(H)-, or pyridyl-N(H)-, wherein each of the foregoing alkyl moieties can
be optionally substituted with from one to five fluorine atoms, preferably
with from zero to three fluorine atoms, and wherein said phenyl'and said

20 pyridyl and the phenyl and pyridyl moieties of said phenyl-(C1-Cs)alkyl and

said pyridyl-(C4-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two
substituents, selected from chloro, fluoro, amino, nitro, cyano, (Cs-
Ca)alkylamino, (C4-Cs)alkyl optionally substituted with from one to three
25 fluorine atoms and (Cs-Cs)alkoxy optionally substituted with from one to

three fluorine atoms;



three fluorine atons; 5 or a pharmaceutically acceptable salt of such
conpound. 9. A pharnaceutical conposition conprising a therapeutically

ef f ect i vewermpwos2sonf a conpound according to any of clai ns PCTROMYGTS 8, oOr

a pharmaceutically acceptable salt thereof, and a pharnaceutically
acceptable carrier. 10 10. A nethod of %i_ating a disorder or condition
selected from faintness attacks, fibr ﬁgalgia, hypoki nesi a, crani al

di sorders, hot flaghgaphar®aseitidafty ace6pable sdledh stich dtpRmsdLERIICI es and
addictions, (e.g., dependencies on or additctions to al cohol, anphetam nes
(or anphetam ne-1i ke substances) caffeine, cannabis, cocaine, heroin, 15
hal [ uci nogensg_t obac&mpdurtPhedtirdingné cREmOS RaviRg e Fdrafiflg IARI cot i ne,
opi oi ds, phenyl gl yci di ne derivatives, sedatives, hypnotics,

benzodi azepi nes and ot her anxiglétics), and wit hdrawal synptons associ ated
with such depenci es or addicti 0A&S, FetNye iors such as ganbling;

m grai ne, spasticity, arthritis, irrfjtabl - sﬁmdrone (IBS), 20 chronic
pai n, acute pain, neuropathic pain, #¢pdache, sinus headache,

i nfl anmatory di sorders (e.g., rheu oid arthritis, osteoarthritis,
psoriasis) diuresis, prenenstﬁqu yndrome, prenenstrual dysphoric

di sorder, tinnitis, and gastric2 amage in a manmmal, including a human,
conprising admnistering to a mammal in need of such treatnent 25 a

t her apeuti callAy2ef fecti ve amount of a conpound according to any of clains
1 - 8 or a pharmaceutically acceptable salt thereof. 11. A nethod of
treating a disord : diot y ted_A&r ; p NSLSt of

del eri uTgn denenti g&hg%ﬁgﬁgs?%ogﬁgedgt@grégggﬁ ??9@’5@5’ S%@%’ﬂgsgg‘g@gr ative
di sorders, suedmamdierfiiethmring atoswsase (PD), 30 Huntington's di sease (HD),
Al zhei mer' s di sease, senile denentia, WO 03/082807 PCT/1B03/00976 -95

R2 is hydrogen or (C-C3z)alkyl optionally substituted with from one

to five fluorine atoms; and

R; is (C4-Cg)alkyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(Cq-Cs)alkyl,

10  phenyl, phenyl-(Cs-Cs)alkyl, pyridyl, pyridyl-(C:-Cs)alkyl, phenyl-N(H)-, or
pyridyl-N(H)-, wherein each of the foregoing alkyl moieties can be
optionally substituted with from one to five fluorine atoms, preferably with |

from zero to three fluorine atoms, and wherein said phenyl and said

pyridyl and the phenyl and pyridyl moieties of said phenyl-(C,-Cs)alkyl and

15 said pyridyl-(C+-Cs)alkyl, respectively, can be optionally substituted with
from one to three substituents, preferably with from zero to two
substituents, independently selected from chloro, fluoro, amino, nitro,
cyano, (C4-Cg)alkylamino, (C4-Cg)alkyl optionally substituted with from one
to three fluorine atoms and (C;-Cjs)alkoxy optionally substituted with from

20 one to three fluorine atoms;

with the proviso that when R, is hydrogen, R; is not hydrogen;

or a pharmaceutically acceptable salt of such compound.

7. A compound of the formula lll
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three fluorine atoms;

or a pharmaceutically acceptable salt thereof.

15 8. A compound of the formula IV
HoN_
HOQCM Rs
R v

wherein R, is hydrogen or (C;-Ce)alkyl optionally substituted with

from one to five fluorine atoms; and

Rs is wherein R; is (Cy-Ce)alkyl, (Cs-Cg)cycloalkyl, (Ca-

20 .Ce)cycloalkyl-(C+-Cs)alkyl, phenyl, phenyl-(Cy-Cs)alkyl, pyridyl, pyridyl-(Cq-
Cs)alkyl, phenyl-N(H)-, or pyridyl-N(H)-, wherein each of the foregoing alkyl

moieties can be optionally substituted with from one to five fluorine atoms,
preferably with from zero to three fluorine atoms, and wherein said phenyl

and said pyridyl and the phenyl and pyridyl moieties of said phenyl-(Cs-

25 Ca)alkyl and said pyridyl-(C-Cs)alkyl, respectively, can be optionally

substituted with from one to three substituents, preferably with from zero
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essential tremor, chemical dependencies and addictions, (e.g.,

dependencies on or additctions to alcohol, amphetamines (or
amphetamine-like substances) caffeine, cannabis, cocaine, heroin,
15 hallucinogens, tobacco, inhalants and aerosol propellants, nicotine,_
opioids, phenylglycidine derivatives, sedatives, hypnotics, '
benzodiazepines and other anxiolytics), and withdrawal symptoms

associated with such depencies or addictions, addictive behaviors such as

gambling; migraine, spasticity, arthritis, irritable bowel syndrome (1BS),

20 chronic pain,.acute pain, neuropathic pain, vascular headache, sinus
headache, inflammatory disorders (e.g., rheumatoid arthritis,

osteoarthritis, psoriasis) diuresis, premenstrual syndrome, premenstrual

dysphoric disorder, tinnitis, and gastric damage in a mammal, including a

human, comprising administering to a mammal in need of such treatment

25 a therapeutically effective amount of a compound according to any of

claims 1 — 8 or a pharmaceutically acceptable salt thereof.

11. 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),

30 Huntington’s disease (HD), Alzheimer's disease, senile dementia,
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that is eWbacisage7in treating such di sorder or condition. PB@/1&EB/00SI6C ONMpound
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2- Am nomet hyl 4 &0 il Mg dlsels8L 208k %sar?lhﬁlple sclerosis (MS) and amylolateral
sclerosis (ALS), peripheral neuropathy, for example diabetic and
chemotherapy-induced-neuropathy, and postherpetic neuralgia, trigeminal

15 neuralgia, segmental or intercostal neuralgia and other neuralgias; and
cerebral vascular disorders due to acute or chronic cerebrovascular

damage such as cerebral infarction, subarachnoid haemorrhage or

cerebral oedema in a mammal, including a human, comprising

administering to said mammal an amount of a compound according to any

20 of claims 1 — 8, or a pharmaceutically acceptable salt thereof, that is

effective in treating such disorder or condition.

12. A method of treating a disorder or condition selected from the group
consisting of sleep disorders (e.g., insomnia, drug-associated
sleeplessness, REM sleep disorders, hypersomnia, narcolepsy, sleep-
25 wake cycle disorders, sleep apnea syndromes, parasomnias, and sleep
disorders associated with shift work and irregular work hours) a mammal,
including a human, comprising administering to said mammal an amount
of a compound according to any of claims 1 — 8, or a pharmaceutically

acceptable salt thereof, that is effective in treating such disorder or

30 condition.
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13. A method of treating a disorder or condition selected from mood
disorders, such as depression, or more particularly, depressive disorders,
for exémple, single episodic or recurrent major depressive disorders,
dysthymic disorders, depressive neurosis and neurotic depression,
melancholic depression, 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 Il 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 post-traumatic stress disorder and acute stress
disorder, and generalized anxiety disorders; borderline 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 hallucinations, psychotic episodes of anxiety,
anxiety associated with psychosis, psychotib mood disorders such as
severe major depressive disorder; mood disorders associated with
psychotic disorders such as acute mania and depression associated with
bipolar disorder, mood disorders associated with schizophrenia;
behavioral disturbances associated with mental retardation, autistic
disorder, and conduct disorder in a mammal, including a human,
comprising administering to said mammal an amount of a compound
according to any of claims 1 — 8, or a pharmaceutically acceptable salt

thereof, that is effective in treating such disorder or condition.

14. A compound or salt selected from the following compounds and

their pharmaceutically acceptable salts:
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3-Amino-5-methyl-octanoic acid;
3-Amino-5-methyl-nonanoic acid;
(3S,5R)-3-Amino-5-methyl-heptanoic acid;
(3S,5R)-3-Amino-5-methyl-octanoic acid;
(3S,5R)-3-Amino-5-methyl-nonanoic acid;
3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;
3-Amino-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,5R)—3-Amino-7-cyclopentyl-5-methyl-heptanoic acid;
(SS,5R)—S-Amino-7-cyclohexyl-5-méthyl-heptanoic acid;
3-Amino-5-methyl-7-phenyl-heptanoic acid;
3-Amino-5-methyl-7-(2,4-difluoro-phenyl)-heptanoic acid;
3-Amino-8-(2,3-difluoro-phenyl)-5-methyl-octanoic acid;
3-Amino-8-(2,4-difluoro-phenyl)-5-methyl-octanoic acid;
2-Aminomethyl-4-methyl-heptanoic acid;

(2R, 4R)-2-Aminomethyl-4-methyl-heptanoic acid

(2R, 4S)-2-Aminomethyl-4-methyl-heptanoic acid;
2-Aminomethyl-3-[1-4-methyl-pentyl)-cyclopropyl]-propionic acid;
2-Aminomethyl-4-ethyl-8-methyl-nonanoic acid;
2-Aminomethyl-3-(1-methyl-cyclopropy)-propionic acid;
2-Aminomethyl-4,4-dimethyl-8-methyl-nonanoic acid;
2-Aminomethyl-4-cyclohexyl-3-methyl-butyric acid; and

2-Aminomethyl-4,6-dimethyl-heptanoic acid.



