Title: MONO AND DI SUBSTI TUTED 3- PROPYL GAMVA- AM NOBUTYRI C ACI DS
Abstract: The instant invention is a series of novel nong l?e'&gnber2003
di substituted 3-propyl ganma am nobutyric acids of For mJI a (I'). The

conmpoun seful as therapeutic agents in the treat |Iepsy,
fai nt neg@O {59 hypoki nesi a, crani al ”FB'}stéjonsg'fb

-1-
MONO- AND DISUBSTITUTED 3-PROPYL GAMMA-AMINOBUTYRIC
ACIDS

BACKGROUND OF THE INVENTION

Compounds of formula

(CHy),

wherein R is hydrogen or a lower alkyl radical and nis 4, 5, or 6 are known in

United States Patent Number 4,024,175 and its divisional United States Patent
Number 4,087,544. The uses disclosed are: protective effect against cramp
induced by thiosemicarbazide; protective action against cardiazole cramp; the
10 cerebral diseases, epilepsy, faintness attacks, hypokinesia, and cranial traumas;
and improvement in cerebral functions. The compounds are useful in geriatric
patients. The patents are hereby incorporated by reference.
Compounds of formula

R3 Ry
15 | ]
HyNCH-C-CHyCOOH

Rj
or a pharmaceutically acceptable salt thereof wherein R is a straight or branched

20 alkyl group having from 1 to 6 carbon atoms, phenyl or cycloalkyl having from
3 to 6 carbon atoms; R is hydrogen or methyl; and R3 is hydrogen, or carboxyl

are known in United States Patent Number 5,563,175 and its various divisionals.

These patents are hereby incorporated by reference.

SUMMARY OF THE INVENTION

25 In one aspect, the present invention provides a compound of Formula I



di sorders, neurodegenerative disorders, depression, anxiety, panic, pain,
neur opat hol ogi cal disorders, ..arthritis, sleep disorders, 1§ Bexhg@gastric
damage. . Met hods of preparing the conpounds and useful internediates are
al so parYOBY7¥%& i nvention. 10 December 2003 WO 00/ 76958 RSFY$98360785070 - 1-
MONO- AND DI SUBSTI TUTED 3- PROPYL GAMVA- AM NOBUTYRI C ACI DS BACKGROUND OF THE
| NVENTI ON Conpounds of formula H2ZN-CH2,C1 CH2 COORI  (CH) 2 n 5 wherein
R1 is hydrogen or a lower alkyl radical and nis 4, 5 or 6 are known in
United States Patent Nunber 4,024, and j¢o.Hi visional United States
Patent Nunmber 4,087,544. The uses sed are: protective effect against
cranp induced by thiosem carbazi def prdtectiyve action against cardi azol e
cranp; the 10 cerebral diseasegs, I ; Nﬁbness attacks, hypoki nesi a,
and crani al traumas; and irrp%é@zemsnt in cerebral functions. The conpounds
are useful in geriatric patients. Thejpatents are hereby incorporated by
reference. Conpounds of fornula R3 RR™M5 1 1 H2NCH CGCH2O0OH I RL or a

pharmaceuti cal |,y _accept abl e sal i, t hereof erein Rl is a straight or
branched 20°%t S?eéﬁﬁgﬁ’a?ﬁcﬁéta%"ﬁﬁﬁﬁlmﬁr Ofg{’]]&eé?lﬁon atoms, phenyl or

cycl oal kyl ﬁa‘ﬂ mréée?l%u'aight or branched alkyl of from 1 to 6 carbon atoms or phenyl;

R2 is straight or branched atkyl of from'tto 8 carbon atoms,
5 straight or branched alkenyl of from 2 to 8 carbon atoms,
cycloalkyl of from 3 to 7 carbon atoms,
alkoxy of from 1 to 6 carbon atoms,
- alkyleycloalkyl,
- alkylalkoxy,
10 - alkyl OH
- alkylphenyl,
- alkylphenoxy, or

- substituted phenyl.

Preferred compounds are those of Formula I wherein R' is hydrogen, and R? is straight

15 or branched alky! of from 4 to 8 carbon atoms.

Especially preferred compounds are selected from:

3-Aminomethyl-5-methyl-nopanoic acid;

3-Aminomethyl-5-methyl-decanoic acid;

3-Aminomethyl-5-methyl-undecanoic acid;
20 3-Aminomethyl-5-methyl-dodecanoic acid;



3 to 6 carbon atons; R2 is hydrogen or nethyl; and R3 is hydrogen, or
carboxyl are known in United States Patent Nunber 5,563, 13%&&%%&0?)3
various divisionals. These patents are hereby incorporated by reference.
SUMVARY OF THE | NVENTI ON 25 I n one aspect, the present invention provides a
conpound of Forrmula I 1 O Decenber 2003 WO 00/ 76958 PCT/ U500/ 15070 -2 | R1
or a phayaoopeués cal ly acceptabl e salt thereof wherein: RPCTash¥tiiogen,
straight or branched alkyl of fromi to 6 carbon atons or phenyl; R2 is
straight or branched al kyl of fromt- to 8 carbon atons, 5 straight or
branched al kenyl of from2 to 8 carbon™atons, cycloalkyl of from3 to 7

carbon atons, al koxy: g_ 1-&ikdtRRO850ms, - al kylcycl oal kyl, -
al kyl al koxy, 105-‘&%?1%%%@-&3 yﬁ)henyl ,a- al kyl phenoxy, or -

substitut ed phengtAmirpntieflc-cedopmopyidenawiarads hose of Fornula | wherein
R is hydrogen, and R2 is, straight r branched al kyl of from4 to 8 carbon
atons. Especial |l 3'@?@@?@’%@?&&%&%%%0%5?1 tted from 20 3-Aninonethyl-5
et hy! - nonanol ¢_8cA inonfuyis-NERbBYhery ARG dernol ¢ aci d:

3- A. mi nonet hyl - 5- net hyl - uncl ecanoi ¢ aci'd, )
3- Ani nonet Byl - 5- Asdhjnomithaidcaffotldorephehylthe:@ociersosl, 2003 WO 00/ 76958

3-Aminomethyl-5-(4-c}ﬂorophenyl)—hexanoip acid;

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

3-Aminomethyl-5-(3-methoxyphenyl)-hexanoic acid;

3-Aminomethyl-5-(4-methoxyphenyl)-hexanoic acid; and
10 3-Aminomethy!-5-(phenylmethyl)-hexanoic acid.

Other preferred compounds are selected from
(38,5S)-3-Aminomethyl-5-methoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-ethoxy-hexanoic acid;

15 (35,5S)-3-Aminomethyl-5-propoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-tert-butoxy-hexanoic acid;
(38,55)-3-Aminomethyl-5-flucromethoxy-hexanoic acid;



-3- 3-Am nonet hyl -5-nmet hyl -tri decanoi ¢ aci d;

3- Ami nonet hyl - 5- cycl opr opyl - hexanoi ¢ apijd; 10 December 2003
3- Ani no o2z CYCl obutyl - hexanoi ¢ aci d; _
3- Anmi norrrwé waﬁgg’z (2-chl or ophenyl ) - hexanoi ¢ acid; 5 PCTAUS00/15070

3- Ami nonet hyl - 5- (3- chl or ophenyl ) - hexanoi ¢ aci d;

3- Am nonet hyl - 5 (4-chl or ophenyl ) - hﬁxano_uc aci déj

3- Ani nonet hyl - 2- rret hoxyphenyl ) - hexanoi ¢ aci

3- Ami nonet h;l - é( O%Vmwmﬂh))l—ﬂﬁ@eﬂnmoeethmt}d-hexanmc ac1d

' - cid; an
g ﬁm Eggt Eg: g 3 ?7 r %ﬁ%ﬁ??g grol—]ang)Fy ﬂ}eé‘fr@rl? #ddiconpounds are
sel ected from (g3, SS)—sMnonmmnmcbhém@memm@sesano' ¢ acid;
(3S,5S)-3-Am norrrrté%gl - 5 et hoxy- hexanoi ¢ acid

(3S, 5S) - 3- Ami no ﬁéc%dﬂermphmoxy)~hexm01c acid;

(55 2313 Am noE FF-E-F%@J?{%&%M?@@Q%LP S5y phexanoie acid;
(3S, 59) - 3- Ani nom§3swS}S-Amimnmmutm?ccmfeaﬁﬁalﬁxﬁyh&mg’%fdsw 15070 10
Decermber 2003 Wﬁ@é’@;ﬁ? 58 PCT/ USOQ 15070 - 4-

(3S, 5S) - 3- Ami Ampinomgihyd- %(%ﬂuqmﬁmamb)-htﬁamxd acid; |
I ”?j n-?é exanoi .aCI ;
Egg ggg - g ﬁm norretéﬂg{;}g— ﬁm% thil: Sf L?u @“8 a?:*f 9{)? hexanoic ac:fi

enoxy-

(3S, 5S) - 3- Ami norréisaﬁsnggmmemlﬂ;ﬂ ﬂagnemm))p}%ggﬁm}anm éé{ag%}: gmds
-3 chl or o- phenoxy

E gg g - g- ﬁm gg#i:é#l'g'ﬁg@n@m%hﬂ 58 mgm)dleamodg acid;
- 3- anoi.G._aci

Egg ggg - g ﬁm 28%%3&5 Arﬁlm% uorjg % énoxy ng‘eﬁﬂﬂ)gleéﬁ'?odé acid;

(3S, SS) - 3- Ami nonéih§$)- mmﬁdﬂﬂ -PiBneloky %860y )theRShdls aé@(

3S,SS)-3-Anmin nmet ho henoxy) hexanoi ¢ aci d
(S SS) -) Ar i norre?ﬁ{ﬁl s %) ?MPW BURPr Phrae¥Rbhexaneic acid;
(38,58)-3-Aminomethyl-5- -(3-nitro-phenoxy)-hexanoic acid;

15 (35,55)-3-Aminomethy}-5-(2-nitro-phenoxy)-hexanoic acid;

(38,5 S)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid;
20 3 §,58)-3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-tert-butoxy-5-methyl-hexanoic acid;
(3S,5 S)-3—Aminomethyl-6-ﬂ\10romethoxy—5-meihyi-hexanoic acid;
(35,5 S)-3-Anﬁnomethyl~6-(2-ﬂuoro-ethoxy)-S-methyl-hexanoic acid;
(38,55)-3-Aminomethyl-5-methyl-6-(3,3 ,3-trifluoro-propoxy)-hexanoic
25 acid;
(38.58)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;
(3S,58)-3 -Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid:

t ]

G 8,58)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid:

(38,5S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
30 (3S,5 S)—3-Aminomethy}—6-(4—ﬂuoro-phenoxy)-5~methy1—hexanoic acid;
(38,5 S)-3-Aminomethyl—6—(3—ﬂuoro-phenoxy)—S-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl-hexanoic acid;

(3S,58)-3—Aminomethyl-6-(4—methoxy-phenoxy)-5-meﬂlyl-hexanoic acid;



(3S, 5S) - 3- Am nonet hyl - 5- ( 2- met hoxy- phenoxy) - hexanoi ¢ aci d;

(3S, SS) - 3- Ami nonet hyl - 5- (4-ni tro- phenoxy) - hexanoi ¢ aci d; g December 2003
(3S, 5S) - 3- Am nonet hyl - 5- ( 3- ni t r o- phenoxy) - hexanoi ¢ aci d; 15

(3S, 5S) YBeMTGI8%et hyl - 5- (2- ni t r o- phenoxy) - hexanoi ¢ aci d; BEO/2S04817d; 30
(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 6- pr opoxy- hexanoi ¢ aci d;

(3S,5S) - 3- Am nonet hyl - 6-i sopr opoxy- 5- net.hyl - hexanoi c aci d;

(3S, 5S) - 3- Ami nonet hyl - 6-t ert - but oxy- 5- net hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonMEBRISY-B=AmivTRaRi TG HBX 0kGHyREGGh id;
(3S,5S)-3-Am noggtgggls)é /gﬂfl uor o- et@rfox )g%?%ﬁ’? hexagm C agllco?m

(3S, 59)-3 Ami nong# metbylc@(%Irsﬂlthwnhm%c)érmp@xy)wmmmd;
3S, 59)-3- A h
(59 29~ 5 A nonge RS- e B R G AAIRb RO Epncon)-heyapoic

(3S, 5S) - 3- Amcitnret hyI 6 (3- chl or o- phenoxy) - 5- net hyl - hexanoi ¢ aci d;
(3S,5S) - 3- Am nonet hyl - 2-chl or o- ghenoxﬁ)r 5- met hyl - hexanoi ¢ _aci d;

(3S, 59) - 3- Ami noma@ﬁ;ﬁSJvé inqmgthyl- Cauriterimetid pheaps)hexanoic
(3S, 59) - 3- Acppnet hyl - 6- (3-f | uor o- phenoxy) - 5- met hyl - hexanoi ¢ aci d;

(3S, SS) - 3- Am nénet hyl - 6- ( 2-f | uor o- phenoxy) - 5- net hyl - hexanoi ¢ aci d;

(3S, 55) - 3- Ami nonEBBYIS)G- Arhimehéthydy S-pinsing) 62~ Giflvetdiydithyleptenoky)-hegashic 10
Decenber 2003. WO 00/ 76958 PCT/ US00/ 15070 - 5-

(3S, 5S) - 3- AfHbnet hyl - 6- ( 3- met hoxy- phenoxy) - 5- met hyl - hexanoi ¢ aci d:

(35, 5) - 3- Am nomsbd - 2y ARH AR BREROUL S REHBKbNRARICaREI 01 (39,5

S) - 3- Am nonet hyl hyl 6-(4-trifluorone heno exanol c acid; 5
(3S, 58) - 3- Anmi nondBB;&S)B-mm;IhetﬁyK S-hathyll G- mmtet-ﬂhphe:gﬁéxmm)c)le hadanoi c
acid; (3 S,5 9)-

6-(2-trifluoronmet® érgSS%”‘%tﬂ'%? ﬁ@gl‘;&lﬁg@hﬂcﬁ e n’(‘@é’@gﬁ?x}@ “hexpoRinasifly | - 5- et hyl

6- (4- ni t r o- phenoXgk; 955252 ARifordéthgi-6-benzyloxy-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-methoxy-S-methyl-heptanoic acid;

15
(35,55)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(35,58)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(3S,58)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-fluoromethoxy-5-methyl-heptanoic acid;

20 (3S,55)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid;
(38,55)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-heptanoic

acid;
(38,58)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;

25 (38,58)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyli-heptanoic acid;
(35,5S)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S,58)-3-Aminomethyl-7-(3-fluore-phenoxy)-5-methyl-heptanoic acid;

30 (38,58)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S,53)-3- Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl-heptanoic acid;
(35,55)-3-Aminomethyl-7-(3- methoxy -phenoxy)-5-methyl-heptanoic

acid;



10 (3S, 5S) - 3- Am nonet hyl -5-net hyl 6-(3-nitro-phenoxy)-hexanoi c aci d;
(3S, 5S) - 3- Am nonet hyl - 5-met hyl 6- (2-ni tro-phenoxy) - hexanoi § B&kfber 2003
(3S, 53) -Wohugeget hyl - 6- benzyl oxy- 5- net hyl - hexanoi ¢ aci d; perusosrisoeTo
(3S, 5S) - 3- Am nonet hyl - 7- hydr oxy- 5- net hyl - hept anoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 7-r net hoxy- 5- met hyl - hept anoi ¢ acid; 15

, (3S, 5S) - 3- Ami nonet hyl - 5- net hyl - 7- pr opebey- hept anoi ¢ aci d;

(3S,59)-3-Am no - {-A -5- net,hyl - t anojL c aci.qg; .

(35 59 - 3. Ami nomGt Ty TARBE A 25 PRy PR E Rttt hgprancic

(3S, 5S) - 3- Aagidpnet hyl - 7- f | uor onet hoxy- 5- net hyl - hept anoi ¢ aci d; 20
(3S,59)-3-Am nom&?gl@}-_?- (2-f1l uagro-et hox % 5-nmet hyl -heptanoic acid;, (3 S,5
S) - 3- Ami nonet hyl {(&:-fethyimipomngthyl-3-methyf(értoflperomsshy)-phensaroi ¢ aci d;
(3S, 59)-3- 'Iﬂm : 7- benzyl oxy- 5- net hyl - hept anoi ¢ aci d;

(3S,59)-3- ﬁlr?né norrezt: E%fllh’ 5- et hyl - 7- phenoxy- heptanoi c acid; 25 (3

S, SS) 53- Ani nonet (38,58)-8-4minbmetybisanetky)-7.53 AEftoreaRl-phGickysci d; (3
S, SS) - 3- Ami honet hyl -.7- ( 3- chl or o- phenoxy) - 5- net hyl - hept anoi c"acid; (3
S, 5S) - 3- Ami H?ﬁ]%‘l% feldl (2. chl or o- phenoxy) - 5- met hyl - hept anoi ¢ aci d;

5553 A nomet Rl P-4 PR S e B TR PP RRERS B a0

(3S, 58) - 3- Ahéptanae heit; 7- (2- f | uor o- phenoxy) - 5- met hyl - heptanoi ¢ acid; (3

oL e e PR e R L6 o v

(35, 59 -3 Amt honbL Ro ey AR Gt hioy ) brmipnelRard (3 s, s

S) - 3- Ani nonet hy| (35,h8-IAmineonéthyliStmethybA#D hytrephemsyy-hepthesit agiat ¢ acid; 5

(35593 Am npretiyl S mELIMLTE (35 L1 6 on eI plienoxy)
(38,5S)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-hexanoic acid;

15 (35,55)-3-Aminomethyl-6~(2-chloro-phenyl)-5-methyl-hexanoic acid;

(38,58)-3-Aminomethyl-6-(4-methoxy-phenyt)-5-methyl-hexanoic acid;
(35,55)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid;

(35,58)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid;

20 (35,58)-3-Aminomethy}-6-(3-fluoro-phenyl)-5-methyl-hexanoic acid;
(35,5S)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(33,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid;
(33,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-heptanoic acid;

25 (35,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid;
(35.5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-heptanoic acid;
(33,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-heptanoic acid;

30 (38,5R)-3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-heptanoic acid;
(3S,SR)-3-AminomethyI-7—(2-ﬂuoro-pheny])—S-meﬂlyl-heptanoic acid;
(35,55)-3-Aminomethyl-5-hept-6-enoic acid;
(35,5R)-3-Aminomethyl-5-methyl-oct-7-enoic acid;
(35,5R)-3-Aminomethyl-5-methyl-non-8-enoic acid;



heptanoic acid; (3 S,5

S) - 3- Ami nonet hyl -5-net hyl -7-(2-trifl uoromet hyl - phenoxy) - hgplal®.Lo2@ma1 d;
(3S, 5S) - ¥Gwwmset hyl - 5- met hyl - 7- (4-ni tr o- phenoxy) - hept angicgeofs5070 10
(3S, SS) - 3- Am nonet hyl - 5- met hyl - 7- ( 3- ni t r 0o- phenoxy) - hept anoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 7- ( 2- ni tro phenoxy) - hept anoi ¢ aci d;

(35, 55)-3-Am norret hyl - 5- net hyl - 6- phenyl" ‘hexanoi c aC| d;

(35,55)-3-Anmn Bl anoi ¢ aci d;
(3S,5S)-3-Anmn ELYIS- gsﬂ%& g{ng eny t%13’15530 cgé’anm c acid; 15
(3S,5S)-3-Anm nonE(tZM3S BSXQMnomﬁghényéﬂ]yEem dfl‘}d]c had;anoi c aci d;

3S, 55) - 3- Ami (4-nmeth S-nethyl -h d
S o s S AR Stk i, © 21

3S, SS) - 3- Ami d; 20
B e

(3S, S - 3- Ami nonE(EBrﬂS 8RI-2-Amuorstipgtdnykibybnom 7 poidwidnoi ¢ acid; (3

(SBg:Q)SR;3 émAnmone:Tg? 39?8 gﬁi y‘{rﬂ F’%%Bﬁl : he?‘y gﬁ‘lé‘t Fﬁ?\%g"gaé?ﬁanm c acid;

(3S, SR) - 3- Am no 1S, 3R {-3- Al ot anoic acid; 25
(3S,5R) - 3- Am no%?y %2 chl or o-%ﬂ%ﬂh}’gﬁgg%b]—c%ﬁ anoi ¢ acid;

(3S, SR) - 3- Ami nor‘rfﬂzﬁrﬂs 5Rl 3-AnoinemejhydtSemyitlyl-sndest hgheibegidanoi ¢ aci d:
(3S,SR)-3-Anm n met h l-hetan0|c aci d;
(3S,SR)-3-Anm n g@%*b?’ é‘?’“@%@? %R’e%%thg tanoi ¢ aci d;
(3S, ) - 3- Am nonet hyI 7 (4-fl uoro-phenyl)-5-net hyl - hept anoi c acid; 30

(3S, 5R) - 3- Am nonet hyl - 3-fl uoro- phenyl) - 5- net hyl - hept anoi ¢ aci d,
(3S, 5R) - 3- Ami noneEy)-?- %Wi‘qﬂﬂféh excignPpE-hexangic 2kidpt anoi ¢ aci d

(3S,5S)-3-Am no %?@gﬁ%ﬁﬂ %%SR) - Am nonet hyl -
nmet hyl - oct - 7- enoi §§a§ %Syﬁ%uq%elﬁ Qg8 hyl - non- 8- en0| c acid;

10 Decenber 2003 WD 00176958 PCT/ US00/ 15070 10 -7-

15 Still other more preferred compounds are:

(35,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-decanoic acid;

20 (3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-dodecanoic acid;
(38,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-5,7-dimethyl-octanoic acid;

25 (35,5R)-3-Aminomethyl-5,10-dimethyl-undecanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
(38,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(35,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(38,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;

30 (35,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;



(E)-(3S, 5S)-3- Am nonet hyl - 5- met hyl - oct - 6- enoi ¢ aci d;
(2)-(3S, 5S)-3- Am nonet hyl - 5- net hyl - oct - 6- enoi ¢ aci d;
(2)-(3S, 5S)-3- Ami nonet hyl - 5- met hyl - non- 6- enoi ¢ aci d;
(E) - (3S, 59) - 3- Ani nonet hyl - 5- net hyl - non- 6- enoi ¢ aci d; 10 December 2003
(E)-(3S, 5R) - 3- Am nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;
(2)-(3S, 5R) - 3- Ami nonet hyl - 5- net hyl - no®- 7- enoi ¢ aci d;
(2)-(3S, 5R) - 3- Ami nonet hyl - 5- met hyl - dec- 7- enoi ¢ aci d;

(E) - (3S, 5R) - 3- Nﬁi?dﬁa%miyxbmahM—hrylopmnﬂeicmé’thﬂmiaooia@tidl;

(3S,59)-3- Am: n@%&ﬂ}élﬁ ’n@metﬁyl%gr-(%g};fagﬁll -5 Ql% ﬁ/ﬁ&%n&g%&d

(3S,55)-3-Amn cyc exanor ¢ acl

(3S, 59) - 3- Ami nb%ﬁeiﬂi;lFAlﬁmglyi@thlikﬁjcwlOPhéyéeﬁﬁmthylegciadqm 464,20 25 30 Still other
nore preferred - t hyl -.5- met hyl - nonanoi ¢ aci d;
(3S, 5R) - 3- Ami n % or@lgtﬁ 1- 8(§/§l Egllﬁgﬁypg%omamd

(3S, 5 - 3- Ami nb?‘ﬁeiﬂ)@%Mthtthrmﬁuﬂe?eM@nﬁ -cghel¢ acid;

(32 203 A O A OIS0 50 g

(3S, 5R) - 3- Ami

(3S, 5R) - 3- Ani n&ﬁe’iﬂ)ﬂmﬁmmtﬂhwi mebrla%meuyld@i)tdmoic acid.

(3S, 5R) - 3- Am nonet hyl -5, 7-di net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 5, 10- di net hyl - undecanoi ¢ aci d;

(3S, 5R) - 3- A nbrreptigi aspect Yol pogsers pykrtBnmpetvies a hewamod o aghidnaceutically
3S, 5 - 33 t he )

(35, 519 - 35 Ay e e e A o TR N R AR s

(3S, 5R) - 3h¢ntnaigreidhy| - 6- cycl ohexyl - 5- net hyI hexanoi ¢ aci d;

(3S, 5R) - 3Arrin I = B |d

(35 5R) - 3- A et Pl o0 B BB O L A RL AR oPE

(3S, 5R) - 3pmminmnma}hy¢cc$piﬁ%aabpi@mo)f/wh@elnemwmmm 81628, 5R ek Achinomethyl-

(3S, 5R) - 35%}{}@@;@4&%— cycl ohexyl - 5- et hyl - hept anoi ¢ acid; 1 0 Decenber
2003

15 In still another aspect, the present invention provides a compound or a
pharmaceutically acceptable salt thereof wherein said compound is selected from:
3-Aminomethyl-5-methylheptanoic acid,;
3-Aminomethy!-5-methyl-octanoic acid;
3-Aminomethyl-4,5-dimethyl-hexanoic acid;

20 (35,45)-3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
3-Aminomethyl-4-isopropyl-hexanoic acid;
3-Aminomethyl-4-isopropyl heptanoic acid;
(35,55)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;

25 (3S,5S)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(35,5R})-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(35,58)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;
(3R.,4R,5R)-3-Aminomethyl-4.5-dimethyl-heptanoic acid; and

30 (3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-octanoic acid.

In yet still another aspect, the present invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound of the present

invention and a pharmaceutically acceptable carrier.



8 (3S, 5R) - 3- Am nonet hyl - 8- eycl opr opyI -5-net hyl - oct anoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 8- cycl obut yl - 5- net hyl - oct anoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 8- cycl opent yl - 5 nmet hyl - oct anoi ¢ a% ﬂe
(3S, 5R) - 3- Ani nonet hyl - 8- cycl ohexyl - 5- et hyl - oct anoi ¢ aci d
(3S, 5R) - 3- Ami nonet hyl - 5- met hyl - 8- phenyl_- oct anoi ¢ aci d;
(3S,59) - 3- Am nonet hyl - 5- et hyl - 6- phenyl - hexanoi ¢ aci d; and
(3S, 5R) - 3- Am nonet hyl - 5- met hyl - 7- phenyl - hept anoi ¢ acid. |In another aspect,
the present invention provides a conpound or a pharmaceutically 10

accept abl e sal I» afhdhaetpesthibe picsensmivehtion pwideth use of a therapeutically effective

(3S, 5R) - 35 rﬁm (S)frﬁecton%{)!)un% @rﬁitera&{f!sent %@E%’H%r‘ihé’i 1%&'1 %fac!ure &% me%nOt h% aspect the
present invention provi d nn rmaceut | cacIaV]y accept abl e
sal t t her westingpalepdynfageriess mt@dqsdlymdkmtsm( @8}15H)wslen&menmmmyhtwe

5-net hyl - [ o t he vention
provi des %9%%%%3%}%@09 aﬁ%ghganﬁ:aié%{ljtn%g@ﬁ}? %i%g? ‘Eﬁrs ge?iﬁlsotr eésrtla]%) wher ei n
sai d conpowssdrit damagkect ed from  3- Ami nonet hyl - 5 met hyl hept anoi ¢ aci d;

3- Am' nonet hyl - hy, fhyl - hexanoi ¢
o A nore ! BUE b QLA e AMBTELRNLS eyl
(3R, 4R) 3efﬁa¢twmgmhwfa4oﬁpmjmdef thy brelsmn(aumcmmn &oittet Bpfacture of a medicament

3-A i O |
nept anoi o aira e eORREERa RAAERRE, A6 Sporf P IR hexanoi ¢ aci ;25

(3S, 5S) - 3- Ami nonet hyl - 7-f | uor o- 5- et hyI hept anoi ¢ aci d
(3S, 5S) - 3- A ndrhstinygntipnis Ase alpﬂllauoa@uﬁeat@hmoshmptcan:qmsmgcal d;

(35 20 ARTERVL 8B T bHOR00 R MBI SR 80PS5
(3R, 4R SRmmﬂmyw&qﬁaﬁe@mmhyl hept anoi ¢ acid; and 30

(3R, 4R, 5R) - 3- Ami_nonet hyl - -dimet hyl -octanoic acid. In yet still another
aspect, the pr é@érPPmHWE@ﬁ *pﬁihemmtm@r@uq@ﬁdrmﬁbeamatmam ofcpigmsyi ti on

conpri si ngalﬁgkgkef{faagﬁy hé'g@lhhgm 5G] Hg?r%n%ugélgg?cggepera € glsordglts, the present

invention a 1 phariaceuti cally accepta
dcpress:on, anxiety, panic, pain, neuropathological disorders, arthritis, sleep

cgmber 2003

15 disorders, irritable bowel syndrome (IBS), and gastric damage.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the instant invention are mono- and disubstituted
3-propyl gamma-aminobutyric acids as shown in Formula I above.
The terms are as described below or as they occur in the specification.
20 The term alkyl or alkenyl is a straight or branched group of from 1 to
8 carbon atoms or 2 to 8 carbon atoms including but not limited to methyl, ethyl
propyl, n-propyl, isopropyl, butyl, 2-butyl, tert-butyl, and octyl. Alkyl can be
unsubstituted or substituted by from 1 to 3 fluorine atoms. Preferred groups are

methyl and ethyl.
25 Cycloalkyl is a cyclic group of from 3 to 7 carbon atoms.



10 Decenber 2003 -8a In a further aspect, the present invention provides a
use of a therapeutically effective anount of a conpound Qb He-RgnHef &maNt

i nvention for the manufacture of a nedicanment for treatj | sy,
f ai nt nd¥Q %4743k ks, hypokinesia, cranial disorders, neur o‘lcfglg%%@}rlgfpve

di sorders, depression, anxiety, panic, pain, neuropathol ogi cal disorders,
sl eep disorders, IBS 5 or gastric damage. In yet a further aspect, the

present invention provides a use of a therapeutically effective amount of

a conpound of t hidefheazd and phemn Erawpsmegy benensplsiitytad pUswbsuted Wit canent
Pl ! . . ! 4 for. BS
o Tt ol 1, U A o OGO Bon LA SL SN B O

conpri si ng atkoky, alkgl apdathineal |y effective amount of one or nore conpounds
of Formula | and_a pharnmaceutically acceptaple carrier. The conpounds of
the invention arialpgsnpsludes Bygrne, gilepasdropmspinddgdipe. £ aj nt ness att acks,

hypok_a; nesi a, Cr%&'likﬁ*ny giag%ggbgﬁgpgwﬂg erative disorders, depression,

anxi €ty, panic, pal neur opat ogi cal disorders, arthritis, sleep 15
di sorders, irri tSihéecarhinomtids wredampheotérid $harnsacdlogacatly icomgatitde saltsDETAI LED

DESCRI PTI ON OF THE | NVENTI The conpounds of the instant invention are
nmono- and oYh&oR £5 hydrogen cqn P@%‘ﬁ omr% we’aﬁmqr@r%?@i%c@%?%rhom in

Formul a | LEbAE | | r t SV r in the
speci fi cat iacg%.ﬁ%l%gﬁ%ﬁeﬁ? er’nsfe1 gﬁl@?’ @?ﬁg‘?ﬂﬁ%ﬁaﬁseﬁmg 1ragiﬁ‘(f:iht o’rlﬂ%l‘r?dénc hed
group of f rsalivylicd, maBnigmimdeic atveomic and ascorigc dtating fanoeerréspendiog ng but  not

limied to t hyl, ethyl, ropyl ... na.propyl, isqpropyl ., butyl . 2-butyl,
tert{ ut yl _,hr;gﬁ‘ax‘g??t%c?%ﬂpﬁg SEE%% au%ﬁ’s“ﬁ%@{si ﬁﬁ%g‘nggﬁgh%wsf fed by from
to 3 fluorihamMdsdinmg; phassad, ShosRfundl & cal¥ii ¥te RRded®ians witkd Cycl oal kyl
is a cyclic group of from3 to 7 carbon atons. 1 O Decenber 2003 WO

00/ 76958 PGERRUSINY RBGFHwY ionseansdse e praparcp hathy forgxample, they be

unsubsti t ut 0 i with from1l to 3 groups each independents
G REn SRR et

selected fr gen, especrally fluoro, alkoxy, alkyl, and am no.
Prodrugs of compounds I-VIII are included in the scope of the instant

15 invention. Aminoacyl-glycolic and -lactic esters are known as prodrugs of amino
acids (Wermuth C.G., Chemistry and Industry, 1980:433-435). The carbonyl
group of the amino acids can be esterified by known means. Prodrugs and soft
drugs are known in the art (Palomino E., Drugs of the Future, 1990;15(4):361-
368). The last two citations are hereby incorporated by reference.

20 The effectiveness of an orally administered drug is dependent upon the
drug’s efficient transport across the mucosal epithelium and its stability 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.

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

This chemically modified drug, or prodrug, should have a different
pharmacokinetic profile to the parent, enabling easier absorption across the

30 mucosal epithelium, better salt formulation and/or solubility, improved systemic
stability (for an increase in plasma half-life, for example). These chemical

modifications may be



Hal ogen includes fluorine, chlorine, bromne, and iodine. 5 Alkoxy is as
descri bed above for alkyl. Since am no acids are anphot er iEpecember 2003
phar macgj, %ﬁ&'sl;y conpatible salts when R is hydrogen can be salts of
appropriate inorganic.or organic acids, for exanple, hydPEEMSHISET0

sul phuric, phosphoric, acetic, oxalic, lactic, citric, malic, salicylic,
mal oni ¢, maleic, succinic, and ascorbicjgStarting from correspondi ng 10
hydr oxi des 015 carbonates, salts with alkali netals or alkaline earth

metal s, for ‘)exarf§te or gwerederivabvessehiohmaydgrdsivadby,dor ealneileBstiged or med.
Salts with quat a ' -ons ¢ al so. he .prepared wth, for

exanpl e, the teﬁr;lﬁ{a%?y@%%h%f%ﬁﬁﬂﬁPﬁa?‘ﬁ nqu erytbepRrBoxYlg | | are

i ncl uded in the seidbmoidty bfidel Rblechfe by WRAH A Ad |4z ic and
-lactic esters arge kno as p;(;‘bggru secof am no agalng?ﬂ% %r %fiﬁ%&

Cheni stry and | ndii§ffyde magbe deysvedImym thhearbowyibioagid mojetyuqr thé ambe ani no

aci ds scan be est ghhfd dﬁ%q%l] rProdrugs and soft drugs are known
in the art (Palom nshé&f,tﬁ%r ugs o E@%@ﬁﬂ‘?ﬂ?é@@é‘%; 15(4):361- 368). The

| ast two ci 1t i orpsptides Wiick yayi beaetquiAidasy) SPikcitie 0f 6 oifie brdiBihases.

ef fectiveness of dgn Otrécfl Igygdm nistered drug is dependent upon the drug's
ef ficient transpdtPBGTELY b eounlcdtodhe dpigmelerulavearmide bord &ridatiby i n

entero- hepatic GiHealnlins E re . effective after renteral

admi ni stration but |ess  ef ?E‘%@%’I‘%@H‘%?‘°8F°‘\t/\ﬁ8$8‘gp?‘§{§ﬁ§k’#§| oW @ | s
consi dered too shoeans. may be chemically nodified into a prodrug form 25 A
prodrmg S g)Qru whi ch s been chem callﬁ nodi fi ed and may be

bi ol ogi cal | §7 i nadFFAYBIYS that aceyrpulatsrat 3 site ghacting thigugh mevelyrahesdegoaded or

modi fied by one offa p¥Bdras SovaY BBhbEifRE I Vvivo processes to the parent
bi oactive faorm Thilggch%nj cally rrlof%| #Ié%‘%grfﬁ‘g“’ or prodrug, should have a
di fferent pﬁhr ma @8k icpabinationof llte3t o t he parent, enabling easier absorption

across the 30 nu ot 68 etter salt formul ati on and/ or

itheliu
solubility, inprove sys%aergﬁ? Praerimentshas shown thas thecorahabsomsion
hal f-1ife, bbceresindplgs)mayhesereatatycie %Baﬁitf&n bl OpS 1 December
2003 , MO 00/ 76958 PCT/ USG0/ 15070 - e prefrdtidn o SOl il O ool
may B8 cl ea B apgternasy saltdsiemmed aSp8Y quetstnary salt since, unlike normal
quaternary salts, e.g., R-NT(CHz3)3, it can release the active drug on hydrolysis.

“Soft” quaternary salts have useful physical properties compared with the
basic dnig or its salts. Water solubility may be increased compared with other
salts, such as the hydrochloride, but more important there may be an increased

20 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 unionized ion pairs with bile acids, etc., which are able to
penetrate the intestinal epithelium more effectively. The prodrug, after absorption,
is rapidly hydrolyzed with release of the active parent drug,

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

The compounds of the present invention includes all enantiomeric and

30 epimeric forms as well as the appropriate mixtures thereof. For example, the
compound of Example 1 is 2 mixture of all four possible stereoisomers. The

compound of Example 6 is one of the isomers. The configuration of the



or |lipases. For ester derivatives, the ester is derived fromthe carboxylic
acid noiety of the drug molecul e by known neans. For am deggeLd.Waf49¢8S.

the am de nay be derived fromthe carboxylic acid noiety or the amne 5

noi ety OFOPHU®9W ug nol ecul e by known neans. 2) pepti des W@W %ﬂ?‘be
recogni zed by specific or nonspecific proteinases. A peptide nmay be
coupled to the drug nol ecule via am dejfond formation wth the am ne or
carboxylic acid noiety of the drug nol ecule by known neans. 10 3)

deri vat i vescydetexamscrimg ézabe enteas giay dedt o in theset dompayhdywhineane sel ecti on

of a prodru or d prodrug form 4) any conbination of 1 to 3.
Cur r ent resg%qﬁctéﬁr &ﬁ?gﬁ @}E{ﬁieri nments has shown that the oral absorption
of certain drugs %gg ] j " SOt aternary
salts. 15 The qu e%/arcligoﬁ ajs}gp?ll %Sgér&n%%?gap@gﬁa%%ﬁg rﬂr}grﬁ?gé% si nce,

unl i ke nor J t a t he
active dr ugH %%Veﬁﬁﬁ E)ng;lﬁﬁsé ﬁg"%égsf?‘fwgsugstegr(ﬁgéy sa ﬁ%o ‘!igé@)dgs?f.l%@physi cal
propebti es Wdﬂﬁ@;@ﬂ‘ovﬂljﬂ'mhkwbﬁsi\b’oﬁﬁruﬂ‘@bl ,l‘t'IﬂleNdvtchnti\icbﬁVulsaﬂtubl lity may
be increased co ed W h ot her S hydqr.oghl ori de, but
nor e i npor t BFeE B@Sé?lﬁf rf&%gqﬂ’i’éﬂ‘togé% aBﬂ‘gof‘fgl’fg drug from
the intestine. | tion is probably due to the fact that the
"soft" quat ﬁ%vggééﬁfgg@j’ggﬁfﬁam ant properties and is capable of formng
m cell es and unionized ion pairs with bile acids, etc., which are able to
penetrate the intestinal epitheliumnore effectively. The -prodrug, after
absorption, is rapidly hydrolyzed with rel ease of the active parent drug.
25 Certain of the conpounds of the present invention can exist in

unsol vated forns as well as solvated fornms, including hydrated forns. In
general, the solvated fornms, including hydrated forns, are equivalent to
unsol vated fornms and are intended to be enconpassed within the scope of
the present invention. The compounds of the present invention includes all
enantionmeric and 30 epinneric forns as well as the appropriate m xtures
thereof. For exanple, the conpound of Exanple | is a mxture of all four

possi bl e stereoi soners. The conpound of Exanple 6 is one of the isoners.
The configuration of the 1 0 Decenber 2003 WO 00/76958 PCT/ US00/ 15070



-11- cycl ohexane ring carbon centers may be R or S in these conpounds where
a configuration can be defined. The radioligand binding i

[ 3H] gabapentin and the a28 subunit derived from porcine g?ﬁe‘?‘%g@é was
used (CGewob@esssBrown J. P., Dissanayake 5 V.U K , O‘fordl,l.r S‘BQ%OLI@W R,
Wodruff G N., "The Novel Anti-convul sant Drug, Gabapentin, B Sto the
a28 Subunit of a Calcium Channel,"” J. Biol. Chem, 1996;271:5879-5776). 10
Decenber 2003 WO 00/ 76958 PCT/ US00/ 15071--12- Table 1 Structure CO2H NH2
CO2H CO2H NH2 CO2H NH2 CO2H NH2 [ 3H] (@g Ant i convul sant Bi ndi ng% Pr ot ect
(1C50, nM 1 hr2_hr 0.218100 1.800 0.83 fOO 0. 206020 On test 020 O

Structure [3H] GBP Anticonvulsant

Binding % Protect
(IC50, nM) 1hr 2hr )

/J\/EiozH 0218 100
NH,

CO,H 1.8 0 0

: NH,
CO,H 0.04 80 100

NH,

CO,H 0.206 0 20
/j/LNﬂz

\)\/(le'l On test 0 20
NH,
COZH 0.092 60 100

Table 1 above shows the binding affinity of the compounds of the

invention to the a25 subunit.

The compounds of the invention are compared to Neurontin®, a marketed
drug effective in the treatment of such disorders as epilepsy. Neurontin® is

5 1-(aminomethyl)-cyclohexaneacetic acid of structural formula



0. 09260100 Table 1 above shows the binding affinity of the conpounds of the
invention to the a28 subunit. The conpounds of the invent il@@eggng,epﬁ@jgar ed
to Neurontin(r), a marketed drug effective in the treatnment of such

di sor deW® %98695Bi | epsy. Neurontin(r) is 5 1-(ani nonet hyl )ECYEPWAE heacet i c
acid of structural formula 10 Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070
Gabapentin (Neurontin(r)) is about 0.1 to 0.12 Min this assay. The
conpounds of the instant invention are expected, therefore, to exhibit

phar macol ogi ¢ properties conparabM&lf oCértbetter than gabapentin. For
exanple, 5 as agents for convul sions, gnxiety, and pain. The present
invention also relates to therapeutjc dse of the conpounds of the mnetic
as agents for neurodegenerative di ders. Such neurodegenerative disorders
are, for exanple, Al zheiner's dise Hunti ngton's di sease, Parkinson's

di sease, and Anyotrophic Lateral St osis. 10 The present invention al so
covers treating neurodegenerative disorders terned acute brain injury.
These incl ude bu are no t ty.aum d asphyxi a.
Stroke refers to @8?%%@?“9‘5‘&9%13@ storgﬁé) a%ﬁﬁ’a’? S?ﬁsage %ferred to as
a cerebral co\ﬁm&ihésfﬂheqlhﬂﬁﬁweﬁ%(&ﬁ aﬁﬂﬂpb&@d l’dﬁ’&éfo?&‘tﬁ &xtlibi onboenbol i ¢
stroke. 15 Stroke i1ncludes both focal and global ischema. Al so, included
are transi ephannamleglr: pFopiesiigsaomparableiole batiet tharhgabapentish Far exeanplel ar

probl ens acc anied cerebral hem a. A patient undergoing carotid
endarter ect eg'ﬁée]i‘fqr%ﬂsf?so?nm%h@ﬁ P88 ebrovascul ar or vascul ar surgi cal
procedures in gemRs pleserRinvtnf6R afb irlatey &S thetapeutiy @e i dicecornpiindsbng
cerebral ography and the like. 20 Qther incidents are head traum,

spi nal cor dgﬂtemmmc a@ﬁgﬂﬁf farpeprodngaperasivaldisosdesi a, hypoxia, hypogl yceni a,
hypot ensi on as n f.rom
enbol e, hyperfu ﬁ%‘iﬁ%h&gﬂc é%ﬂdgﬁ EE‘:fe%lrtel v @?‘I%Ef%\%\‘gﬁyggge “useful in

a range of Hnﬁnﬁgeaﬁ’sms‘eege PaaiizbR’s dishasd, agd eanybivephicypaaal Sdegeisy, in
incidents of intracranial, henprrhage, in perinatal 25 asphyxia, in cardiac

arredf, and st at 48 BfFSERjRYAEED a];sg,c,qvgrép@ggng Be%%@ﬁgén%@“\?ﬁe@lﬁ‘“égrsc hr oni ¢

pai n. termed acute brain injury. These include but are not limited to: stroke, head

-

trauma, and asphyxia.
Stroke refers o a cerebral vascular disease and may also be referred to as a
cerebral vascular incident (CVA) and includes acute thromboembolic stroke.

15 Stroke includes both focal and global ischemia. Also, inciuded are transient
cerebral ischemic attacks and other cerebral vascular problems accompanied by
cerebral ischemia. A patient undergoing carotid endarterectomy specifically or
other cerebrovascular or vascular surgical procedures in general, or diagnostic
vascular procedures including cerebral angiography and the like.

20 Other incidents are head trauma, spinal cord trauma, or injury from general
anoxia, hypoxia, hypoglycemia, hypotension as well as similar injuries seen
during procedures from embole, hyperfusion, and hypoxia.

The instant invention would be useful in a range of incidents, for example,
during cardiac bypass surgery, in incidents of intracranial hemorrhage, in perinatal

25 asphyxia, in cardiac arrest, and status epilepticus.

Pain refers to acute as well as chronic pain.
Acute pain is usually short-lived and is associated with hyperactivity of the

sympathetic nervous system. Examples are postoperative pain and allodynia.



Acute pain is usually short-lived and is associated with hyperactivity of
the synpathetic nervous system Exanples are postoperatiYgpRanfbe@ths
al  odyni a. 10 Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -14- Chronic pain.is
usual | yWeEH{768%8 as pain persisting from3 to 6 nonths angdmusoetseso _
somat ogeni ¢ pai ns and psychogeni c pains. ~Qther pain is nociceptive. Still
other pain is caused by injury or infeﬁalon of peripheral sensory nerves.
It includes, but is not limted to pain'from peripheral nerve traunmm,

herpes 5 virus iQfhresicifih iSQliS@&lB't@eT!dgﬁ!aEbtaﬂﬁzeréi&ﬁ%gitrﬁ%@to%!xﬁ&{ﬂ?s z3,1\6ul si on,

neuroma, linb anputation, and vasculitis. "Neuroj I'c painis also caused
by nerve ddRelydessogogenicanins andashiehagenic rainm Othenpaindd abicéptiney Vi r us

i nfection, hypot hdi . 1A, . 0r vitamn deficjencjes. Neuropathic
pai n i ncl udes, bu%ﬂ%glln%%& fs’lclrgrllglgéeadg)f 8‘3“‘%%@8%% PPREAVEM MY ury such as,
for exanpl enervdselt pradhindes) i éd nrgiriltéd & pdisi &8 JQigRes RAYE RafimPAlefpdsS t hat
whi c; occurs wi_thout ap organic origin such as | ow back parn, atypical

f aci pai r¥Irds ipfeelinn, flabetst medline. cagsagie, plgpusaviisipmineumme, liibf | anmat or y

ain, oste bd WA NG ' . ar i a ncer pain, diabetic

IEleur opat hy?ﬁﬁ#estt’%égnqngégsggli}?\sd!r[\%ﬁeg& ngﬁp %%Hﬁslﬁgtcﬁ%seag’ﬁdleﬁ'8§ﬁﬁgﬁ .

neur al gi a, chearsaklgblaglishr, huhbglhnp’;]mmd?ﬁﬁﬁn&}s*iﬁm inﬁﬁ;ﬁl bﬂ,lﬂygbth}fbédégltﬁ% ;alcgl gnd
hant inb,. burn, .and other forns of neural gia, nelrc _
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al so expected.tao be useful. in the treatnment of depression. _ Depressi on can
be the Pesd?wbgfokm‘ﬁawcﬁlif@‘é‘&tﬁam’s apig headacheess associated with
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A skilled physician will be able to determine the appropriate situation in
which subjects are susceptible to or at risk of, for example, stroke as well as
suffering from stroke for administration by methods of the present invention.

20 The compounds of the invention are also expected to be useful in the
treatment of 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

25 depression is made primarily by quantification of alterations in patients’ mood.
These evaluations of mood are generally performed by a physician or quantified
by a neuropsychologist using validated rating scales, such as the Hamilton
Depression Rating Scale or the Brief Psychiatric Rating Scale. Numerous other
scales have been developed to quantify and measure the degree of mood

30 alterations in patients with depression, such as insomnia, difficulty with
concentration, lack of energy, feelings of worthlessness, and guilt. The standards
for diagnosis of depression as well as all psychiatric diagnoses are collected in the

Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) referred to



Depression Rating Scale or the Brief Psychiatric Rating Scal e. Numerous
other scal es have been devel oped to quantify and rreasurelgbgceq%g,rﬁ)%of
nood 30 lﬂ‘)ﬁgﬁhl ons in patients with depression, such asp ﬁ.,
difficul'ty Wt concentration, lack of energy, feelings © rt essness
and guilt. The standards for di agnosi s of depression as well as all
psychi atric di agnoses are collected in4he D agnostic and Statisti cal
Manual of Mental Disorders (Fog{th Editi on) referred to 1 0 Decenber 2003
WO 00/ 76958splerPSEbdY 45 pragual pyblishedihydhpémpengamPrychiatric Astacialived by t he
American Psjgehii atric Association, 1994. GABA is an inhibitory
neurotransmtter with the central nervous system Wthin the general

context of inhi bGJABo’msmtlnmbﬂng/ﬂduhﬁtaylsmhmrv@ﬂﬁheMthmoﬁssy'sglm decr ease
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| evel s or tdrerefé mobi eadingstoskep@a@idn.at 10 t he synaptl c junction, then it
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denonst r at ededidyaseBRithilif cabtialinctionial Muan) hedetat, Howaadioaand The
conpounds of the inventign are al so expected to be useful in the 20
treatment oflecsvaseagiddendies p depressiondi sorders are disturbances that af fect
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The compounds of the instant invention are also expected to be useful in

the treatment of anxiety and of panic as demonstrated by means of standard
pharmacological procedures.
The compounds of the invention are also expected to be useful in the

20 treatment of sleep disorders. Sleep disorders are disturbances that affect the ability
to fall and/or stay asleep, that involves sleeping to much, or that result in abnormal
behavior associated with sleep. The disorders include, for example, insomnia,
drug-associated sleeplessness, hypersomnia, narcolepsy, sleep apnea syndromes,
and parasomnias.

25 The compounds of the invention are also useful in the treatment of
arthritis.



25 The conpounds of the invention are also useful in the treatnent of
arthritis. 10 Decenber 2003 WO 00/ 76958 PCTI USQQ | 5070 - 16, BLQkRg! £dh
Activity Table 2 Exanple [3H GBP Anxiolytic Activity* Anticonvul sant .
Bi ndi ng W0 Pvags8 Act. % Protect* (1C50, AM | h 2h Pregabal ipr9ushb8sdg@0 100
(3 S, 4R) 3-Am nonethyl - 2.2 12 20 20 4, 5-di net hyl - hexanoi ¢ aci d

(3R, 4S) 3- Ani nonet hyl - 1.7 58 20 0 4, 5-di net hyl -hexanoic acid

(3R, 4R) 3- Ami nonet hyl - 0.022 204 100 108% 4, 5-di met hyl - hexanoi ¢ aci d

3- Ani nonet hnhglggicg.JQ&?‘dJyQ 60 100 net hyl heptanoi ¢ aci d  3- Am nonet hyl - 5-
0.019 NT 40 100  net hyl octanoi ¢ acid 3- Am nonet hyl -5- 0.150 NT 0 O

nmet hyl decanoi ¢ acid 3- Am nonet hyl -5- 0.178 NT 40 80 nethyl nonanoic acid
3- Ami nonet hyl -5- 0.163 NT NT net hyl U@mganoi c acid (3S, SR)-3-Am nonet hyl -
On test On +est+—84—100

~ Example [BH]GBP Anxiolytic Activity* ~Anticonvulsant
Binding % Preg. Act. % Protect*
(ICs0, M) lh  2h

Pregabalin 0.218 100 100

(38,4R)3-Aminomethyl- 22 12 20 20
4,5-dimethyl-hexanoic
acid

(3R,4S)3-Aminomethyl- 1.7 58 : 20 0
4,5-dimethyl-hexanoic
acid

(3R, 4R)3-Aminomethyl- 0.022 204 100 100
4,5-dimethyl-hexanoic
acid

3-Aminomethyl-5- 0.092 79 60 100
methylheptanoic acid

3-Aminomethyl-5- 0.019 NT 40 100
methyloctanoic acid

3-Aminomethyl-5- 0.150 NT 0 0
methyldecanoic acid

3-Aminomethyl-5- 0.178 NT 40 80
methylnonanoic acid

3-Aminomethyl-5- 0.163 NT NT
methylundecanoic
acid

(3S,5R)-3-Aminomethyl-  On test On test 80 100

S-methyl-heptanoic

acid




5- et hyl - hept anoi ¢ acid WO 00/ 76958 -17 Table 2 (cant) 10 Decenber 2003

PCT/ US00/ 15070 Exanpl e[ 3H GBP Anxiol ytic Activity* Ant ihcq)@bgéeﬁ@,gltzoggndi ng%
Preg. AGgLan% ect* (1C50, M1 h2 h (3S,5R)-3-Am nonet = X

5. ot hyf‘f“gé?’iéﬁ%% ¢ 0.012160100100 acid hydrochl ori de (3S, %QI%T-’%S-"RHF??&mt hyl -
5- et hyl - nonanoi ¢ 0. 026125. 94100100 aci d hydrochl ori de

(3S,5R) - 3- Ami nonet hyl - 5-nmet hyl - decandi7ze 0. 0297105. 59100100 aci d

(3S, 5S) - 3- Am nonet hyl - 5- et hyl - he'[f*taﬁmi c On testOn test00 acid

(3S, 5S) - 3- Ami_nonet hyl - e 2 (cont) .
Example [3H] GBP  Amxiolytic Activity* Anticonvulsant
Binding % Preg. Act. % Protect*
(IC50, uM) lh 2h
(35,5R)-3-Aminomethyi- 0.012 160 100 100
5-methyl-octanoic
acid hydrochloride
(38,5R)-3-Aminomethyl- 0.026 125.94 100 100
5-methyl-nonanoic
acid hydrochloride
(38,5R)-3-Aminomethyl- 0.0297 105.59 100 100
5-methyl-decanoic
acid
(38,58)-3-Aminomethyl- On test On test 0 0
5-methyl-heptanoic
acid
(38,5S)-3-Aminomethyl- 1.2 15.6 0 20
5-methyl-octanoic
acid
(35,58)-3-Aminomethyl- On test On test 0 0
5-methyl-nonanoic
acid
3-Aminomethyl-5- 9.08 NT 0 0

methyl-6-phenyl-

hexanoic acid

3-Aminomethyl-5,7,7- >10 NT NT
trimethyl-octanoic
acid

(S)-3-Aminomethyl-5- 0.0126 135.38 100 100
methyl-octanoic acid

3-Aminomethyl-5,7- 0.359 NT NT

dimethyl-octanoic acid




5- et hyl -octanoi ¢ 1.215.6020 acid (3S,5S)-3-Am nonet hyl - 5-net hyl - nonanoi c

On testOn test00 acid 3-Am nonet hyl -5- net hyl - 6- phenyl - 94G3NIQ0. Bgyganoi ¢
acid 3- Am nonet hyl -5,7, 7->10NTNT trinethyl-octanoic acid .
(S) - 3- AnMEEPSB - 5- 0. 0126 135.38 100 100 net hyl - oct anoi BCEOSE/15070

3- Am nonet hyl -5, 7- 0.359 NT NT dinethyl-octanoic acid 10 Decenber 2003 WO
00/ 76958 -18 Table 2 (cont) PCT/ US00/ 15(? 0 Exanpl e[3H GBP Anxiolytic

Activity* Anticonvul sant Bi ndi ng% Preg.”"Act. % Protect* (1C50, AM1 h2 h 3

- Am nonet hyl - 6, 6, 6- Table 2 (cont)
Example [H] GBP Anxiolytic Activity* Anticonvulsant
Binding % Preg. Act. % Protect*
(IC50, uM) lh 2h
3-Aminomethyl-6,6,6- 4.69 NT 0 0

trifluoro-5-methyl-

hexanoic acid

3-Aminomethyl-5- >10 NT 0 0
methyl-oct-7-enoic
acid

(S)-3-Aminomethyl-6- On test Ontest - 0 0

methoxy-5-methyl-
hexanoic acid

3-aminomethyl-4- 0.671 NT NT
isopropyl-heptanoic
acid

3-aminomethyl-4- 5.4 NT 0 0
isopropyl-octanoic
acid

3-aminomethyl-4- 0.49 NT 0 0
isopropyl-hexanoic
acid

3-Aminomethyl-5- NT 0 0
methyl-4-phenyl-
hexanoic acid

(S8)-3-Aminomethyl-6- 0.605 NT NT
fluoro-5-methyl-
hexanoic acid

3-Aminomethyl-5- 7.3 NT NT
cyclohexyl-hexanoic

acid




trifluoro-5-nmethyl- 4.69NT0O0 hexanoic acid 3- Am nonet hyl -
met hyl - oct - 7-enoi ¢ >10NTO0 acid (S)-3-Am nonet hyl - 6- netq %ﬂ%
an0|c 71NTNT

testOn test00 hexanoic acid 3-am nomethyl-4- isopropyl -
acid 3-WRiOAGHE hyl - 4- i sopropyl -octanoic 5.4NT00 acid 3P€1 MWyl - 4-
I sopropyl - hexanoi ¢ 0. 49NT00 aci d 3- Am nonet hyl - 5- NTOO net hyl - 4 phenyl -
hexanoi ¢ acid (S)-3-Am nonet hyl - 6- -19-
Table 2 (cont) :
Example [3H] GBP Anxiolytic Activity* Anticonvulsant
Binding % Preg. Act. % Protect*
(ICs¢, uM) 1h 2h
3-Aminomethyl-5- >10
cyclopentyl-hexanoic
acid
3-Aminomethyl-5- 10.1 NT NT

phenyl-hexanoic acid

(38,58)-3-Aminomethyl- On test On test 0 20
5-methyl-decanoic
acid

* Compounds dosed at 30 mg/kg PO

NT is not tested.

The compounds of the instant invention are useful as anxiolytics and
anticonvulsants as shown in Table 2 above. They are compared to pregabalin
which is isobutylgaba or (S)-3-(Aminomethyl)-5-methylhexanoic acid of formula

MOH
O .

NH,

3 MATERIAL AND METHODS

Carrageenin-Induced Hyperalgesia
Nociceptive pressure thresholds were measured in the rat paw pressure test
using an analgesimeter (Randall-Selitto method: Randall L.O. and Selitto J.I.,
“A method for measurement of analgesic activity on inflamed tissue,” Arch. Int.
10 Pharmacodyn., 1957;4:409-419). Male Sprague-Dawley rats (70-90 g) were
trained on this apparatus before the test day. Pressure was gradually applied to the
hind paw of each rat and nociceptive thresholds were determined as the pressure

(g) required to elicit paw withdrawal. A cutoff poiﬁt of 250 g was used to prevent



fluoro-5-nmethyl- 0.605NTNT hexanoi ¢ acid 3- Am nonet hyl - 5-7. 3NTNT

cycl ohexyl - hexanoic acid WO 00/ 769'58I -19 TZbI e 2t(ca2t % Jf@)D%ﬁ.%g;f@m 2003
PCT/ USO anple [3H GBP Anxiolytic Activity* Anticonvu :
Bi ndi ng%}éa&zﬁgfsaﬁ. % Protect* (1C50, M 1 h 2 h 3-Ani ngHE¥H§018070>10
cycl opentyl - hexanoic acid 3-Am nonet hyl -5- 10.1 NT NT phenyl - hexanoi c .
acid (3S,5S)-3-Am nonet hyl - On test Ongjgest 0 20 5-nethyl -decanoic acid
Conmpounds dosed at 30 ng/kg PO NT is not tested. The cpnpounds of the

i nstant i nvéRY Pweaiaélaggéqgﬂepaw @nﬂhe)!eyttdaystwmb thmf,\l?haeﬂﬂmuhmte gle?&l shgwn r
in Table 2 : 8 ared to pr al.in i ch is, isobutylgaba o
(S) - 3- (Ani ng%g%’%ﬁmg%ﬁ% i/“%%e%g%{ﬁé DI Pid 000, $RA% CaRpECORiY 5 NATER! AL
AND METHODS intraplantar injection into the right hind paw. Nociceptive thresholds were taken

e

again 3 hours after carrageenin to establish that animals were exhibiting
5 hyperalgesia. Animals were dosed with either gabapentin (3-300 mg, s.c.),
morphine (3 mg/kg, s.c.) or saline at 3.5 hours after carrageenin and nociceptive
thresholds were examined at 4, 4.5, and 5 hours postcarrageenin,
(R)-2-Aza-spirof4.5]decane-4-carboxylic acid hydrochloride was tested in
the above carrageenan-induced hyperaigesia model. The compound was dosed
10 orally at 30 mg/kg, and 1 hour postdose gave a percent of maximum possible
effect (MPE) of 53%. At 2 hours postdose, it gave only 4.6% of MPE.

Semicarbazide-Induced Tonic Seizures
Tonic seizures in mice are induced by subcutaneous administration of
semicarbazide (750 mg/kg). The latency to the tonic extension of forepaws is
15 noted. Any mice not convulsing within 2 hours after semicarbazide are considered

protected and given a maximum latency score of 120 minutes.

Animals
Male Hooded Lister rats (200-250 g) are obtained from Interfauna

(Huntingdon, UK) and male TO mice (20-25 g) are obtained from Bantin and

20 Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester University Medical School (Manchester, UK) are housed in pairs.
All animals are housed under a 12-hour Hight/dark cycle (lights on at 07.00 hour)
and with food and water ad libitum.

25 Drug Administration
Drugs are administered either intraperitoneally (IP) or subcutaneously

(8C) 40 minutes before the test in a volume of 1 mL/kg for rats and marmosets

and 10 mL/kg for mice.



Carrageeni n- I nduced Hyperal gesia Noci ceptive pressure thresholds were
nmeasured in the rat paw pressure test using an anal gesi

(Randal | weploiksd met hod: Randal | L.O and Selitto J.J., WZQ.%@@}’ 307
measur ement of anal gesic activity on inflaned tissue,"” Arch. Tnt.” 10
Phar macodyn., 1957; 4:409-419). Ml e Sprague-Dawl ey rats (70-90 g) were
trained on this apparatus before the te&t day. Pressure was gradually

applied to e th Wg{ each rat and nociceptive threshol ds were
det er ni ned as°Pie KPOX o) required to elicit pawwithdrawal . A cutoff

poi nt of 250 g waphdlgRrdnd iPasYEe-tobBedBGE MBS 7V¥Bp
PCT/ US00/ 15070 - 20- anyati slsue géz}{r-raoggeto the E)nalv%i/gg%zq t g@ééggégg)?mtm to
t hree basel ibigh, fbvided e aswall (/6 pandak langdo@f Draeeadni npdritiowethat edendwdst er ed

100 L of 2% h LDLLAR! aptar.d nj ection i.nto the right hind paw
Noci cepti ve @%;%gﬁgfé&%em@ 8 (‘?%ﬁt?elﬁﬁ"gg%\]i"n Elfs‘p‘r%%lro?o fies “’c%&?%l‘b into

- establd sh t haliteloxralatidatones @odel bf Akisty MMRFALESSBBchARN BRLS, wer e dosed
with either gabapentin (3-300 ng, s.c.), norphine (3 ng/kg, s.c.) or
saline at 3.158ReMi5/7af§%) carrageenin and nociceptive thresholds were
exam ned at 4, 4. R p r:rageenin. .

(R) - 2- Aza- spi ro[4f%ﬁrggbgaaﬁg-%(§:gr 03)%@ mfa |(éanF§8F31§tﬂaﬁqtf%at\ﬂQ§r{e(¥§¥ed in
the above callieag@ahesmpdiehiess puimed BlagRsh@tHRAeE cotBSuhesmamMpd THes dosed 10
orally at 30 ng/kg, and 1_hour postdose %ve a percent of rmaxi mum possible

ef fect (MPE)Wife samparimpens isidlymingseskbyia 68 W itenggtendudin [The dalgastorfy iNPE.
Sem cgf bazi dg- i i es_Toni.c.seizures in,mce are induced by
sﬁgcuﬂmeougﬁa m ni&isa&%ét(:aim t'?(fea(:ﬁg{eor%sgésrtﬁg%‘?g%p %’@“nﬂ?‘h@?‘?n%eﬂ?gm%tency to

the tonic extldtsirea and alloviapave ekplotdthiRaioRe. enMiunMb R FoN® mis@BY Uihsi Ng Wi thin
2 hours after semni carbhazjde, are consi dered r ot ected a‘r‘ld gi ven a maxi num
| at ency scortBRoFPeRdén e ilinramnated sideds meapyred » ¢tiak Seffecss of (200- 250 @)

are obt ai nedykf, dgﬁdeﬁ;@tégg el i mal ' 20-25 g)
are obtained frdgjr?n?i Bantin nglc %Hﬁﬁrﬁ%ﬁﬁ%a{o%ﬁﬁﬁ%kﬁ Sggglhgn%%gﬁf speci es
are housed ianxigtyipstic” NenropAemacalhnbids;2900Ted0shs (Cal lithrix Jacchus)
wei ghi ng between 280 and 360 g, bred

15 Rat Elevated X-Maze
A standard elevated X-maze (Handley S.L., et al., “Effects of alpha-

adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior,” Naunyn-Schiedeberg’s Arch. Pharmacol., 1984;327:1-5),
was automated as previously described (Field, et al., “Automation of the rat

20 elevated X-maze test of anxiety,” Br. J. Pharmacol., 1991;102(Suppl.):304P). The
animals are placed on the center of the X-maze facing one of the open arms. For
determining anxiolytic effects the entries and time spent on the end half sections
of the open arms is measured during the 5-minute test period (Costall, et al., “Use
of the elevated plus maze to assess anxiolytic potential in the rat,” Br. J.

25 Pharmacol., 1989;96(Suppl.):312p).

Marmoset Hum;an Threat Test
The total number of body postures exhibited by the animal towards the
threat stimulus (a human standing approximately 0.5 m away from the marmoset
cage and staring into the eyes of the marmoset) is recorded during the 2-minute
30 test period. The body postures scored are slit stares, tail postures, scent marking of

the cage/perches, piloerection, retreats, and arching of the back. Each animal is



at Manchester University Medical School (Manchester, UK) are housed in
pairs. Al animals are housed under a 12-hour Ilghtldarklﬁs% eutldgghts on
at 07.00 hour) and with food and water ad |ibitum 25 Dru dmni strati.on
Drugs arngoaomgoss st ered either intraperitoneally (I1P) or SP@%&W%S| y

(SC) 40 m nutes before the test in a volunme of 1 nL/kg for rats and

mar nosets and 10 ng/ kg for mce. WO 00/ 76958 -21 10 Decenber 2003

PCT/ US00/ 15070 Mouse Li ght/ Dark Box ThéZ-appar at us is an- open-topped box, 45

cm | ong, smal |, (2/5) and a
| arge (3/ 5) )@%g& %eﬁlggat%g?lﬁgnﬁ IR etg?geﬁggﬁri’% R V&%he wal | s
(Costal | B.treaent. The dﬁé@ém&&bmn%e fWEstords i8 ahhloedd LQB% chelghy € box:
val i dati on as a, m)del of anxi et Phar nacol . Bi ochem hav. 1989;

32: 777- 785 Fnalysiseiariance follgwed gy P‘@ﬁ?’éﬁéﬁﬁiﬁﬁgAlle’éeaé@mtéwQﬁamtrb
partition f r kandthe
| ar ge conpg]%trréecgalvé??!%m? t\}ﬁ:}&%{ orrpa?E nment Il‘héﬁre g? E/ a 60-wW
tungsHen buédchcﬁimohmbmrll@tmmmelss 10 il lum nated by red | ight. Each nouse is
tested by placing it in the center of the white area and allowng it to
expl ore the novel environnent for 5 mnutes. The tinme spent in the

I 1 | um nat edRat Qenfltet Testsured (Kilfoil T., et al., "Effects of anxiolytic
and anX|ogen|c drugs on exploratory activity in a si npl e nodel of anxiety
in mce, " NeuropRalEaicEained tpagessigveys forfosgd l'e\’.wdmwf&h@tmmem Thee A
standard el , f al

adrenocept or&ﬁg%hggfass%éggaﬁf Ian aé)g%fﬂss Aémﬁnl%gmﬁéaz %F&%é??% “r%%’@l%l

“fear' - notinavadfBekesinds signdled by thaabteishe by and ﬂir@&s-nﬁhﬁté fﬁﬁﬁhed 1984;

327: t d ly d bed (Field, et
i et | orPeaiodE R 5%@6‘@(@@9@3@ Sorsenyiagt wufoon dehsiy) sigmicd by
Phar macol . T i‘igl%@ %ﬂp%? )lg[:%gégffoo-mﬁck ?ﬂ%ﬁétéd Aread] A G Qint e center

of the X- maze faci hg one o open arns determ ni ng anxi ol ytic
ef f ect s t heanpmeximetelnBoPtb 98%spmptessiontdieespoddinglifi carmpirisonswvith

unpunished responding. Rats receive saline vehicle on training days.

DBA2 Mouse Model of Anticonvulsant Efficacy

15 All procedures were carried out in compliance with the NIH Guide for the
Care and Use of Laboratory Animals under a protocol approved by the
Parke-Davis Animal Use Committee. Male DBA/2 mice, 3 to 4 weeks old were
obtained from Jackson Laboratories, Bar Harbour, Maine. Immediately before
anticonvulsant testing, mice were placed upon a wire mesh, 4 inches square,

20 suspended from a steel rod. The square was slowly inverted through 180° and
mice observed for 30 seconds. Any mouse falling from the wire mesh was scored
as ataxic (Coughenour L.L., McLean J.R., Parker R.B., “A new device for the
rapid measurement of impaired motor function in mice,” Pharm. Biochem.
Behav., 1977;6(3):351-3). Mice were placed into an enclosed acrylic plastic

25 chamber (21 cm height, approximately 30 cm diameter) with a high-frequency
speaker (4 cm diameter) in the center of the top lid. An audio signal generator
(Protek model B-810) was used to produce a continuous sinuscidal tone that was
swept linearly in frequency between 8 kHz and 16 kHz once each 10 msec. The
average sound pressure level (SPL) during stimulation was approximately 100 dB

30 at the floor of the chamber. Mice were placed within the chamber and allowed to

acclimatize for one minute. DBA/2 mice in the vehicle-treated group responded to



of the open arns is nmeasured during the 5-mnute test period (Costall, et
al., "Use of the elevated plus naze to assess anxiolytic i LN the
rat," Br. J. 25 Pharmacol., | 989;96( Suppl.):312p). Mar rmé@?g l%%ﬁrﬂiai]hrea_t
Test ThYAW8P8nunber of body postures exhibited by the AFFHEPYY8hr ds the
threat stinmulus (a human standing approximately 0.5 maway fromthe

mar noset cage and staring into the eyps of the marnoset) is recorded
during the 2-mnute 30 test period. The body postures scored are slit
stares, taithe pospdutiogilusseppliedntit tonge oXtensidreoesauyed penfohamaxjmunpef ect i on,

retreats, archinag.of the.back. Each animal ..is 10.Decenbef ,.2003 WO
bo1veass’ pal 1ehith AghelactBSic 8 Aue SAHn G oiing of SRR TBRET on 1 he
test day begyoslenidReizadks,ehdditeOby tone@éstBition, Iﬁ@fﬂﬂwswa?ﬂatb@tw the two
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15 insoluble will be suspended in 1% carboxymethocellulose. Doses are expressed as

weight of the active drug moiety.
The compounds of the instant invention are also expected to be useful in
the treatment of pain and phobic disorders (dm. J. Pain Manag., 1995;5:7-9).
The compounds of the instant invention are also expected to be useful in

20 treating the symptoms of maﬁic, acute or chronic, single upside, or recurring
depression. They are also expected to be useful in treating and/or preventing
bipolar disorder (United States Patent Number 5,510,381).

The compounds of the invention are also expected to be useful in sleep
disorders. The assessment is as described in Drug Dev Res 1988;14:151-159.

25 The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the
present invention can be administered by injection, that is, intravenously,
intrampscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be

30 administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be

obvious to those skilled in the art that the following dosage forms may comprise
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onl y 10nce fqieﬁﬁayldngd@{a&@g%%g oi nt. G oups of DBA/2 mice (n = 5-10
per dose) were tested for sound- |n uced seizure responses 2 hours

(previously det ernitshletsttheractive quasonenitie ofixedbvitanhgiaraer Khvig mer al 1 y. Al

drugs in th t ud re.dissolved in dlstllled wat er and given by
or al gavageﬁlér?ga—g%ﬁnnegg Py eﬁL’?ﬁ‘ﬁtagbeHSB?m\RBF compagtrslindee shape are 15
i nsol ubl e wahd size desiegdended in | % car boxymet hocel | ul ose. Doses are
expressed as weight of the active drug noiety. The conpounds of the

i nstant i nvent i ol BEMeWEeEANStplctsquefetabliecasaihfton five bhientto @bdwrent of pai n

and obi c J. ..Pain . 5;5:7-9). The conpounds of the
i nst ggt i nvgér:,t% | gﬁﬁ{ar?eel{{??}hg aé’i‘?%&?‘é’&"%cg1§8¥*3@8Faﬂ%£2@%%%}mng t he
synpt ons of carhonate, raagiesivgi stefaty) e, s8p#0a8tdd8 Sicdfn, diktrhf %{;‘MH’ B8latin,

tragacanth, methyicellulose, sodium 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
20 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 lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as solid dosage forms suitable for oral administration.
For preparing suppositories, a low melting wax, such as a mixture of fatty
25 acid glycerides or cocoa buitter, is first melted and the active component is
dispersed homogeneously therein, as by stirring, The moiten homogenous mixture
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.
Liquid form preparations include solutions, suspensions, and emulsions,
30 for example, water or water propylene glycol solutions. For parenteral injection

liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution.
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quantities of the active component. The unit dosage form can be a packaged

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 lozenge itself, or it can be the
20 appropriate number of any of these in packaged form.

The quantity of active component in a unit dose preparation may be varied
or adjusted from 0.1 mg to 1 g according to the particular application and the
potency of the active component. In medical use the drug may be administered
three times daily as, for example, capsules of 100 or 300 mg. The composition

25 can, if desired, also contain other compatible therapeutic agents.

In therapeutic use, the compounds utilized in the pharmaceutical method
of this invention are administered at the initial dosage of about 0.01 mg to about
100 mg/kg daily. A daily dose range of about 0.01 mg to about 100 mg/kg is
preferred. The dosages, however, may be varied depending upon the requirements

30 of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are

less than the optimum dose of the compound. Thereafter, the dosage is increased
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a) LiAlHy;
b) pyridinium dichormate;
¢) triethylphosphonoacetate, NaH;
15 d) Nitromethane DBU;
e) 1. H2 Pd/C; ii. HCI; iii ion exchange chromatography.



guantities of the active conponent. The unit dosage form can be a packaged
preparation, the package containing discrete quantities oﬁoﬂggg%& &ﬁm,
such as F& ed tablets, capsules, and powders in Vial§c9rsﬁwﬂﬁ es. |
Al so, the uni dosage form can be a capsul es, tablet, cachg{, or 1 ozenge
itself, or it can be the 20 appropriate nunber of any of these in packaged
form The quantity of active conponent2i-n a unit dose preparati on nay be
vari ed ora&%%ugked fromO.1 ng to 1 g according to the particular
applicatio B¢the potency of the active conponent. |n medical use the
drug may be administered three tines daily as, for exanple, capsul es of
100 or 300 ng. The conposition 25 can, if desired, also contain other
conpati bl e therapem@ c agents. In themébeutic use, the conpounds utilized
in the pharmaceutidal nmethod of this{invention are adm nistered at the
initial dosage of ou .01 t o abgut 00 ng/ kg ily. A daily dose
range of about 0-01 ’ng abéﬂg—ioo IS n?éﬂeﬁggda—The dosages,
however, may be vari ed dependi ng upon the req%irenents 30 of the patient,
the severity of the condition being treated, ‘and t he conpound bei ng
enpl oyed. Determinakion of the proper dosdge for a particular situation is
within the skill of the art. Generally, treatnent is initiated with
smal | er dosages whi gR are than the optigZm do OhRt he conpound.
Thereafter, the dosage i ncreased 10 Decenber 2003 WO 00/ 76958

I

hacrenents until ptinym ef fect under the
ci rcunstances is o(?ﬁgomLEBLE.me, daid y_dogage may be

di vi ded and admi ni sterfed i portions during thg day, if desired. The
foll owi ng exanpl es arqglllé%trative of the inst invention; they are 5
not intended to limt the scope. General synthetic schenes Ceneric
Description Method 1 RI82 OH R2 CO2Et 0

RZ CO,H

5 X = OEt or chiral oxazolidine auxiliary.
a) Triethylphosphonoacetate, NaH;
b) i.NaOH, ii. Pivaloyl chloride, Et3N, XH,;
¢) RIMgBr, CuBry DMS;
d) NaHMDS, BrCH>CO»tBu;
10 ¢) R=1tBui. LiOH, HyO9; ii. BH3, iii. TsCl, ET3N, iv. NaN3, DMSO;
f) R=Eti LiOH, HyO»; ii. BHj3, iii. PTSA, THF; iv HBr EtOH,
v. NaN3 DMSO;
g) 1. Hp Pd/C; ii. HC), iii. Jon exchange chromatography.

Specific Examples
15 Synthesis of Example 1: 3-Aminomethyl-5-methylheptanoic acid
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LI A1H4; b) pyridiniumdichormate; c) triethyl phosphonoaceé@@%ﬂg‘[ﬁg&lﬁ%? 15 d)
N tronethane DBU; e) i. H2 Pd/C ii. HCl; iii ion exchang aphy.
WO 00/ 76%6880/76998 Method 2 R2 Oa, b 6 R2 C02tBu OH R O Rir/Bsd/i8870C02H
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j\/\ )\j\
a b
—_— —_
OH H
10 11

COOFEt COOEt
c d
)\/[ > j\/Q/NOQ — >
H
12 13
COOEt COQOH
e .
NH, 2 j\/Q/NHQ

14 Example 1

a) PDC, CHxCly;
5 b) NaH, triethylphosphonoacetate;
¢) DBU, CH3NO»;
d) Hp, 10% Pd/C;
€) 6N HCI, reflux, ion exchange resin (Dowex 50WX8, strongly acidic).

3-Methyl-1-pentanal 11
10 To a stirred suspension of pyridinum dichromate (112.17 g, 298.1 mmol)
in dichloromethane 500 mL was added 3-methyl-1-pentanol 10 (15 g,
146.79 mmol). After stirring for 2.5 hours, ether 400 ml. was added, and stirring
was continued for another 5 minutes. The filtrate from the mixture was
concentrated to a smail volume and applied to a column of Florisil. The compound
15 was eluted with petroleum ether, and further chromatographed on silica gel

column using 10% ether in petroleum ether as eluent gave 11 (6.5 g, 44%).
TH-NMR (CDCl3) 6 9.72, (d, -CHO), 2.38 (dd, 1H, -CH>CHO), 2.19(dd, 1H,
-CHCHO), 1.95 (m, 1H, CyH5(CH3)CHCH-), 1.4-1.0 (m), 0.9-0.8 (m).



JCNH2 R 15 X = CEt or chiral oxazolidine auxiliary. a)

Tri et hyl phosphonoacetate, NaH, b) i. NaOH, ii. Pivaloyl c rid N, XH
c) RIMyBr, CuBr2 DVS; d) NaHWVDS, BrCH2CORtBu; 10 €) R = tEQBF‘?m%FICﬁF);HZQZ;

ii. BRIV o ET3N, iv. NaN3, DVBO, f) R = Et L LIFGHUSSEET0; g,
iii. PTSA, THF; iv HBr EtOH, v. NaN3 DMSG, g) i. H2 Pd/C, ii. HC, i1ii. lon
exchange chromat ography. 7 10 Decenber.28003 PCTI USOQ 15070 ¢, d R2 CO2R e
ors N3 g R2 Specific Exanples 15 Synthesis of Exanple 1:

3- Ami nonet h¥thyd Spsethyl-dhspsgnsiate B2id 1 0 Decenber 2003 WO 00/ 76958

PCTI US00/ 15070 - 35,3 nyirkle o056 cisPksibrt ., 65,05 withashbh GREEL €

hexane and suspended in dimethoxyethane 60 mL. While cooling in ice water bath
triethyl phosphonoacetate was slowly added, caled. 5 minutes. The reaction was

5 stirred for 15 minutes at 0°C and a solution of 3-methyl-1-pentanal 11 (6.5 g,
65 mmol) in imethoxyethane 20 mL was added. After refluxing overnight, it was
concentrated, water and hexane were added, the organic phase was separated, and
the aqueous portion discarded. The solution was washed twice with brine and

dried on magnesium sulfate. The solvent was evaporated to give 12 (6.75 g, 61%).

10 IH-NMR (CDCl3) § 6.89 (m, 1H, -CH,CH:CHCOOEY), 5.77(d, 14,
-CHoCH:CHCOOE), 4.16 {(q, 2H, -COOCH»>CH3), 2.15and 1.98 (1H eachand a
multiplet, -CHyCH:CHCOOE), 1.48 (m, 1H, CoH5(CH3)CHCH3), 1.30-1.10
(m), and 0.83.

Ethyl 5-methyl-3-nitromethylheptanoate 13

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

20 on silica gel, eluting with 5% to 10% ether in Pet. ether to give 13 (3.6 g, 42%).
IH-NMR (CDCl3) & 4.49-4.39 (m), 4.12-4.07 (m), 3.61 (m), 2.36 (m),
1.36-1.18 (m), 0.86-0.79.

3-Aminomethyl-5-methylheptanoic acid (Example 1)
Ethyl 5-methyl-3-nitromethylheptanoate 13 (3.6 g) was hydrogenated in
25 ethanol in the presence of 20% Pd/C and evaporated to give 14. Six normal
hydrochloric acid 30 mL was added and refluxed overnight. The solvent was
evaporated at reduced pressure, and the residue was azeotroped with toluene.
Aqueous solution of the residue was applied to Dowex 50WX 8-100 ion exchange
resin that had been washed to neutral pH with HPLC grade water. The column
30 was eluted with water until eluent was neutral pH, and then with 0.5N. NH4OH



2 5 1) N
NO2 12 13 COO% e NH2 /-COOH NH2 14 Exanple 1 a) PDC, CHZF: ;

triethyl phosphonoacet at e; ((:?DODBU 5(()31\;!3\’(?02; t (rjz)nglzy 32:’/(:1:33 CED Dee):emq%rlz—!ﬂy

ef l ux, xchange resin wex , S ( ) - _ _
5- Met hyI‘J-V{Biaf’)ﬁ?‘?lsﬁnalg 11 10 To a stirred suspension of pyri @#CRUSIUIS0T omat e
(112.17 g, 298.1 mmol) in dichloronmethane 500 nL was added 3-nethyl -|
-pentanol 10 (15 g, 146.79 rnnmol). Aftejg stirring for 2.5 hours, ether 400
m. was added, and stirring was continued for another 5 minutes. The

filtrate fréphufipe thivedraions sontaimimeimiroettthyl- AnffBiheptRlboRidMheapp! i ed
bnd "t ur t her SARISHAPE combliEs SR ehimnatogaptet ona Fag cobsreher | d
bt oy S Rl i) e S B 5,2 72
per Usod 16008 gbeten el Eaathte § 630 B 1 MnORCRIRE) AT Hm otk 605
i ot hoxyet hane o ERp2attin, LIS IS RaSHIN S BT B Attt erny "

phosphonoacé&tal-&5 s 2ED.oll 4-085ded 21 0.8 (m52@Hg) S fokliansRaghi oA 208s 5

. . . - ) ¢ D11
t d for 15 tes at 0C and_a solution of 3-methyl- | -pentana
?GI. ErS, 65 ﬁﬁ#&ﬂﬂ%m thebiops ahhife 139, antd 10@s Aasld €dlcd Afot €lgH1gNOs¢i ng

overni gt ! £438; 1 11.05; N 8.08. Found C, 62.00; H, 10.83; N, 7.9,

In a similar way the following examples can be prepared.

10 3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-5-methyl-nonanoic acid:
3-Aminomethyl-5-methyl-decanoic acid;
3-Aminomethyl-5-methyl-undecanoic acid;

15 3-Aminomethyl-5-methyl-dodecanoic acid;
3-Aminomethyl-5-methyl-tridecanoic acid:
3-Aminomethyl-5-cyclopropyl-hexanoic acid;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-cyclopentyl-hexanoic acid;

20 3-Aminomethyl-5-cyclohexyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic acid;
3-Aminomethyl-5-phenyl-hexanoic acid;
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;

25 3-Aminomethyl-5-(4-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(2-methoxyphenyl)-hexanoic acid;
3-Aminomethyl-5-(3-methoxyphenyl)-hexanoic acid;
3-Aminomethyl-5-(4-methoxyphenyl)-hexanoic acid; and
3-Aminomethyl-5-(phenylmethyl)-hexanoic acid.



concentrated, water and hexane were added, the organic phase was separated,
and the aqueous portion discarded. The sol ution was wash tw ce w.th
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brine and dried on nagnesium sul fate. The sol vent was ev
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5- met hyl - 2 shaplesis ofiERarhple(26 (I 48)3-Bthidd@nethylh4, 5 -dbBethylehexagoic 3gd7 ol ) ,
ni tromet hane (21.97 g, 359.9 mmol) in acetonitrile 80 nL was stirred at

room tenperature under nitrogen atnosphere wnight. The m xture was
concentrated o an oil. A solution of {the oil i edsuer was washed with I'N
HCl, brine and dehed. (hH wasgevapor ated gi i ghtboi |l which was
chr omat ogr aphe 0O oiff’silicaget?>efuti i 5%\t o TO% &tMer in Pet.

ether to give 13 (3.6l g, 42%. 1H NWR (CDCl®) 8 4349-4.39 (m, 4.12-4.07
(m, 3.61 (M, 2.36 , 1.36-1.18 (n), 0.86-0.79.

3- Ami nonet hyl - 51&et hyl hept anoi ¢ aci d (Exanpl B 1)

Et hyl 5- net hyl - 3-ni tromet hyl hept anoate 13 (3.6 g) was hydrogenated in 25
ethanol in the presehe of 20% Pd/ C(Hp@)£Qyoxat eBhto give 14. Six nornal
hydrochloric acid 30 ni’ added and refl vern . The sol vent was
evapor ated at |reduced pfessw@e, and the regqi duelwas zeoOrop%d W th

tol uene. Ague Crr‘gof th® xesidu PPhiE ‘\% Dewex-»6ONK 8- 100
i on exchange resyn that had been washed to neptralll pH wth HPLC grade
water. The colu 30was & uted with water until @l uent was neutral

pH, -and then with 0.4 NH4AOH WO 00/ 76958 10 DecenBer 2003 PCT/ USOQ | 5070
-30- solution to give factions containing 3-am nonet hyl - 5- et hyl hept anoi ¢
acid. The m@hp were conbi ned andiH: (D)g(h@QC hr omat ogr aphed on a C18
colum. The -to s eluted with 40% watfer in nethanol and
crystallized from { net hpnol - et her ot 0 gi ve Exgnpl e}l 6381{9. flH- NVR ( CD30D)

S2.83 (m 1H), H—t 95 (1 H,
bs), 1.38 (1 H,

19 20

(H;0)5CO,C (H;C);CO,C

OTs _&5_,

21 22

O
(H3C)3CO,C
NH i
24

23
CO,H

NH,

Example 2



1.3-1.15 (m 2H), 1.14-0.95 (m 2H). 0.80 (m 2CH3). MsS found nol ecul ar ion
at (M+l) 174 and other ions at 156, 139, and 102. Anal. ggbcgé“mgpi/ﬂoé
CgHI9NO2: C, 62.39; H 11.05; N 8.08. Found C, 62.00; H, 10.83" "N~ 7°°88. In
a sim | &0 4e938he fol | owi ng exanpl es can be_ prepared. 1@cTMUS00/15070 _

3- Ami nonet hyl - 5- net hyl - hept anoi ¢ aci d; 3- Ani nonet hyl - 5- et hyl - oct anoi c
acid; 3- Am nonet hyl - 5- net hyl - nonanoi c32aci d; .

3- Ami nonet hyl - 5- et hyl - decanoi ¢ aci d; ™“3- Am nonet hyl - 5- net hyl - undecanoi c
aci d; 15 3-RyapaasehdCbnditibgd: hy! - dodecanoi ¢ aci d;

3- Ami nonet hyl - 5- net hyl -tri decanoi ¢ aci d;

3- Ami nonret h’5| L@r(czr&ﬂﬁ;pmd;%roxameliéjmnc, (8833 CCOCY, Et3N, LiCl, THF, -20 to

3- Ami nonet hyl - 5- cycl obut yl - hexanoi ¢ aci d;

3- Ami nonet hyl 2%-(1'5ycl opent yl - hexanoi ¢ acid; 20

3 A nomet 131 MEMCH ﬁ“a%f%%ﬁﬁ@‘f??ﬁ-é?; oo aci d
L b A s,
3-Am’ nonet li sy 3e-CAl n L zd)exanoi ¢ am_ X
oy IR RO, 5kl cc'a
3- Ani nonet h IB§3F§{%E{#3§§S‘F\2§#) - Eexano! c aci g; |
' - B-414- . - ;o an
3 A nomet A1 FBSC RIRRE Ry ) e 8% WD 001 76958 10 December 2003

PCTI USCO' 1597Ran31pMymidreel s of Exanple 2: _
(3R, 4S) 3- Ar%(zi norrét hyl - 4, 5- di et hyl - hexanoic acid Ph, OHa NOb 15 0

10 h) Raney nickel, MeOH, Hy; i) 3M HCJ, reflux, ion exchange resin
(Dowex 50WX8, strongly acidic).

[R-(E)]3-(4-Methyl-pent-2-enoyl)-4-phenyl-oxazolidin-2-one 16
Trimethylacetyl chloride (7.8 g, 0.065 mol) was added to acid 14 (6.9 g,
0.06 mol) and triethylamine (18 g, 0.187 mol) in THF (200 mL) at -20°C. After
15 1 hour, lithium chloride (2.35 g, 0.55 mol) and (R)-(-)-4-phenyl-2-oxazolidinone
(8.15 g, 0.05 mol) were added and the thick suspension warmed to room
temperature. After 20 hours, the suspension was filtered and the filtrate

concentrated. The resultant solid was recrystallized from hexane/ethy] acetate
(5:1) to give the oxazolidinone 16 as a white solid (8.83 g, 68%). 1H NMR
20 (CDClI3) 8 7.35 (m, 5H), 7.18 (dd, 14, J=15.4and 1.2 Hz), 7.02 (d4, 1H,

J=15.4 and 6.8 Hz), 5.45 (dd, 1H, J= 8.8 and 3.9 Hz), 4.68 (t, 1H, J= 8.8 Hz),
4.22 (dd, 1H, J= 8.8 and 3.9 Hz), 2.50 (m, 1H), 1.04 (4, 1H, J= 1.4 Hz), 1.02 (d,
1H, J= 1.4 Hz). MS, m/z (relative intensity): 260 [M+H, 100%].

(3R,3R*)3-(3,4-Dimethyl-pentanoyl)-4-phenyl-oxazolidin-2-one 17

25 To coi:per(I) bromide-dimethyl sulphide complex in THF (45 mL) at
-20°C was added methylmagnesium chioride (as a 3 M solution in THEF). After
20 minutes, the oxazolidinone 16 (3.69 g, 0.014 mol) in THF (20 mL) wés added
dropwise over 10 minutes. After 2.5 hours, the reaction was quenched through the

addition of a saturated aqueous solution of ammonium chloride. The resultant two



O 0 16 Ph,

(H3C}3C2C Ph, OCNO 0O 17 5 19 21 23 Exanple 2 OH NH2 + 18

20 24 OH 10 Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 - 32 ent s Ia€
Condi tigns: a) (R)-(-)-4-phenyl -2-oxazol i di none, (CH3)3 3%? Ut Cl,
THF, - 2BQW76B8C " b) MemyQl, CuBrSMe2, THF, -35C 5 c) 0 pCCRt Bu,

THF, -78C to -40C

d) LiOH H202, THF, H20, 25C, e) BH3SMe2, THF, O to

25C, f) pTsd, pyridine, 25C, g) NaN333.DMSO, 60C; 10 h) Raney nickel,

MeOH, H2; i
acidic).

10

15

20

25

30

3M HCI, reflux, ion exchange resin (Dowex 50WK8, stro
ayers were separated and the aqueous phase extracted with ether. The combined

organic phases were washed with 1 M hydrochloric acid, then with 5% agueous

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

to give the oxazolidinone 17 as a white solid (3.39 g, 88%). 1H NMR (CDCl3) &

7.30 (m, 1H), 5.40 (dd, 1H, J= 8.8 and 3.7 Hz), 4.63 (¢, 1H, J= 8.8 Hz), 4.21 (dd,
1H, J= 8.8 and 3.7 Hz), 2.85 (dd, 1H, J=16.1 and 5.6 Hz), 2.8 (dd, 1H,

J=16.1 and 8.5 Hz), 1.90 (m, 1H), 1.56 (m, 2H), 0.83 (d, 3H, J= 6.8 Hz),

0.78 (d, 3H, J= 6.8 Hz), 0.75 (d, 3H, J = 6.8 Hz). MS, m/z (relative intensity):
276 [M+H, 100%).

BR-3R* (R*),4S*)]—4,5-Dimethyl—3-(2-oxo-4-phenyl-uxaz;)lidine—3-carbonyl)-
hexanoic acid tert-butyl ester 18

Sodium bis(trimethylsilyl)amide (14.4 mL., 0.014 mol of a 1 M solution in
THF) was added to a solution of the oxazolidinone 17 (3.37 g, 0.012 mol) in THF
(35 mL) at -78°C. After35 minutes, fert-butyl bromoacetate (3.5 g, 0.018 mol)
was added and the solution immediately warmed to -40°C. After 3 hours, the
reaction was quenched through the addition of a saturated aqueous solution of
ammonium chloride. The resultant two layers were separated and the aqueous

phase extracted with ether. The combined organic phases were dried (MgSOg4)
and concentrated. Flash chromatography (9:1 to 5:1 hexane/ethyl acetate gradient)
gave the ester 18 (3.81 g, 82%) as a white solid. TH NMR (CDCl3) 8 7.35 (m,
5H), 5.37 (dd, 1H, J= 8.4 and 3.1 Hz), 4.67 {t, 1H, J= 8.7 Hz), 4.41 (dt, 1H,
J=12.0 and 3.5 Hz), 4.25 (dd, 1H, J=8.68 and 3.1 Hz), 2.65 (dd, 1H, /J=16.9
and 12.0 Hz), 2,25 (dd, 1H, J=16.9 and 3.5 Hz), 1.6 (m, 1H), 1.45 (m, 1H),

1.23 (s, 9H), 1.02 (d, 1H, J= 6.5 Hz), 0.93 (d, 1H, J= 6.7 Hz), 0.80 (d, 1H,
J=17.0 Hz). MS, m/z (relative intensity): 429 {M-H+CH3CN, 100%], 388 [M-H,
20%].

(3R,45)-2-(1,2-Dimethyl-propyl)-succinic acid 4-tert-butyl ester 19

To the oxazolidinone 18 (3.62 g, 9.3 mmol) in THF (54 mL)/water
(15 mL) was added a premixed solution of lithium hydroxide (20 mL of a 0.8 M
aqueous solution, 0.016 mol)/HyO5 (5.76 mL of a 30% aqueous solution). After

ngly



[R-(E)] 3-(4- Met hyl - pent - 2- enoyl ) 4- phenyl - oxazol i di n-2-one 16

Trimet hyl acetyl chloride (7.8 g, 0.065 nol) was added to Ld 14 ( g,
0.06 nol) and triethylanine (18 g, 0.187 nol) in THF (200?@1{35’""5{"6"-2?8% _

After Motodess, |ithiumchloride (2.35 g, 0.55 mol) andperusoonser

(R -(-)-4-phenyl -2-oxazolidinone (8.15 g, 0.05 nol) were added and the

t hi ck suspension warned to room tenperature. After 20 hours, the
suspension was filtered and the filtrat®- concentrated. The resultant solid

was recryst alhhizeshef ; .5: qi,ve
oxazol i dYﬁoﬁé‘“’*i%’_ gfs? 3 0?%3%2‘2{“?%1% g@%?}“gé‘ﬁﬁg‘mﬁﬁﬁﬁ%@éﬁ(&@@) S 7.35
(m 5H), 7. ddtef slifringHor @ furttier 0. Scnlrs] 1 tvil) layeks Qlre sbpharaldd and thd 5. 4 and 6.8

Hz), 5.45 (dd, 1H..J= 8.8 and.3.9 Hz), 4.68 (t, 1H J= 8.8 Hz), 4.22 (dd,
1H? J= 8. 8( agpoys Bhﬁﬁf)e?‘t@tg‘gwe‘%eﬂm ihel@moqéehaﬁe pias ﬂaenrcrzﬂemga,cidic 02 (él,
1H J= 1.4 by L) 1009,

(3R 3R*) 3-( ,4-2_ %tlﬁﬁﬁﬁ%%%ﬁ%%f%#&gx%z0‘%‘1 N -°8’r?g‘§f‘§ 25 To
copped(1) bergani¢ehdseseviry idrisd(MeSae) andrpéreenirated. Waddhrotatopiaphy 20C was

added net hyl magnesi umchloride (as a 3 Msolution in THF). After 20
mi nutes, th&:bRexaselcthy epctated gu3 B9 agid 10.(014, 96%9) asa cBMFIet6iLNL) was added

dr opwi se ov 0._m e After 2.5 hours, the reaction was quenched
t hr ough t he?ﬁmr?(gﬁébs 03.Q fmy HH) &ef Sddelids/ < 36 Gtandnl 162 Hajr?id¥ (ddy chl or i de.

The resulta W 0. 8 Decenmber 2003 PCTI USO0/ 15070 -33- | ayers
were separ a?%ds'\gﬂé\‘g)ﬂ'@oitég"géug%gﬁ%séHéxlt-ﬁ%@Pséé{)wi-t4ﬁ 8y, A8, 1.4%6s, OBbi ned

organi ¢ phages (derg maghred ot hydr, Ini cid, ;L | t.h.5% aqueous
amoni um hydro>£i de. _Thg orgjgr?id(? hhyg’e‘g v?e?ér:igkgroi%o@( kﬁs&@ﬁ%ﬁ'é‘gﬁtem rat ed
to gitQe t hembadativalintamisy )t 243 §MaHnhoa%].sol id (3.39 g, 88%. 1H NMR (CDC13)
6 57.30(m 1 H), 540 (dd, 1 H J=8.8and 3.7 H), 4.63 (t, 1 H J =

8.8 Hz), 4éJR‘i$d |.H J=8.8 and 3.7 Hz), 2.85 (dd, | H J=16.1 and 5.6
Hz), 2.8 (dERAN-3-Hydrexymsthyls, 5 dimpthyl-hegaroie atidiprt-uGbesten 2@H) , 0. 83

U S e e e e i
[ 3R ( 3R* ( R THEBWas addesh thianstirted soBitiod-ofxiee #bid e (.06 X8 &@hbyiend- car bonyl ) -
hexanol ¢ ac&(a tgf)r gt_@%t. yﬁlfte? ib%%u%s? methanol was added until effervescence ceased

15 and the solution concentrated. Flash chromatography (5:1 hexane/ethyl acetate
gradient) gave the alcohol 20 (1.29 g, 70%) as a colorless oil. 1H NMR (CDCl3) 8
3.62 (m, 1H), 2.32 (m, 1H), 2.14 (m, 1H), 1.6 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1H),
0.93 (d, 1H, J=6.8 Hz), 0.86 (d, 1H, J= 6.8 Hz), 0.77 (d, 1H, J= 6.9 Hz). MS,
m/z (relative intensity): 175 [M-tBu, 100%)].

20 (3R,45)-4,5-Dimethyl-3-(toluene-4-sulfonyloxymethyl)-hexanoic acid tert-
butyl ester 21
p-Toluenesulfonyl chloride (847 mg, 4.4 mmol) was added to a stirred
solution of the alcohol 6 (850 mg, 3.7 mmol), DMAP (10 mg, 0.08 mmol) and
triethylamine (1.23 mL, 8.88 mmol) in CH»Cly (20 mL) at 0°C and the solution

25 warmed to room temperature. After 15 hours, the solution was washed with 1N
hydrochloric acid then with brine. The combined organic phases were dried

(MgS04) and concentrated. Flash chromatography (100 to 92% hexane/ethyl

acetate gradient) gave the tosylate 7 (1.22 g, 86%) as a thick gum. 1H NMR
(CDCl3) 8 7.80 (d, 2H, J = 8.2 Hz), 7.25 (d, 2H, J= 8.2 Hz), 3.92 (m, 1H), 2.38

30 (s, 3H), 2.20 (m, 2H), 1.95 (m, 1H), 1.40 (m, 1H), 1.32 (s, 9H), 1.27 (m, 1H), 0.78



Sodium bi s(trinethylsilyl)am de (14.4 nL, 0.014 nol of a | Msolution in
THF) was added to a solution of the oxazol i di none 17 (3 m)l)
in THE F))%T at -78C. After35 ninutes, tert-butyl ngﬁgéﬁ%% 35 g,
0.018 007 s added and the solution i medi ately warnge 8 After 3

hours, the reaction was quenched through the addition of a saturated
aqueous sol ution of amoni um chl ori de3s-The resul tant two | ayers were

ted and th h tract d t nbj ned

Shece ver ddiHd= (A BON. 7HAa 1Bt e Pt S (& W <o MRaghy (9 110
5.1 hexane/ t 18 (3.81 g, 829
white sol ?ﬁ%ﬁﬁ%ﬁ%&%ﬂ§@?ﬂé2ﬁ%@ﬁﬁf%@%eidd, R0 8 and
3.1 Hz), 4.67 (t, 1 H J =8.7 H), 4.41 (dt, 1 H J= 12.0 and 3.5 Hz),
4.25 (dd, 1HR Sﬁﬁ*A@gdﬁﬁgthgzl Slrﬂﬂnetgylﬁlﬁaxﬁﬂﬁbc al:i'dltertlb'ﬁ@@est@lnﬂl 12.0 Hz), 2.25
(dd, | H J= 16.9 and 6 (m 1H), 5 (m [ H, 123(s 9H)
1.02 (d, 1 H, J A sohBiogof ﬂa@togﬂa(ecﬂl(i 19,2 3. lzmaw’r) aqzl)sod@wqed H, 25 J=

20% |5 3r, aef255e P Sngoit FrMS BlAL) o€ e o0Chbr 2300k gLy

¢ acid tyI ester 19
To the oxazglgodhnPags AfiedInd Zhdsolfioh m&&dmeéﬂEer(ﬁfe é&ﬁﬂﬂﬂ&t&@aﬁlw nL) was

added a prem xed solution of |ithium hydroxide (20 nL of a 0.

aqueous sol phdsenyer. dried ESQ 4208 cogeensated. Blashclgomategapby §9 é(hpmneb n)
After 10 Decenber 2003 WD 00/ 76958 PCTI USOQ 15070 -34- 7 hours, the

sol uti on wasthgi ddetase) gmmmmzzaqﬁasmiso%)mswadﬂeesaiudwNMRLo g). After

Zéh%&h?gpfhié%%@%ﬁeﬂ?é@é’m% Tinar wésa Hacl S NE ISR S ander od
H her. Th
conbifled 5 Eayatpes ahade P uh et Apsdd LaSti DAL ERTHBHE Fihen
chr onat fg;gpgcylls (i @@2@%?55%{1 FEUAASR, 92/ 35/Ten, TN h. 99 3Hl g, 95% as

0 (m 1H), 1H, J= 16.6 and
11.2 Hz), 2.1;765@&),@90@—1&6#563&3&1@ 0-391191,,111#67@ IS (B3 (m 1H),

I%|z;15 (().m831( elafive 113t_n§éty3%[]\9"\[7%53g%3 #_Z‘Dv(ll-’[\](f&?ul 0%l '?eggi 'ES) : 1?43\][_|\/?Hf5

1009 .

_)_

(3R,48)-3-Aminomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 23 and
15 [4R-[4R*(S*)]]-4-(1,2-Dimethyl-propyl)-pyrrolidin-2-one 24
The azide 8 (640 mg, 2.5 mmol) and Raney nickel (1 g) in methanol
(50 mL) were shaken under an atmosphere of hydrogen for 4 hours. The solution
was filtered and the filtrate concentrated to give a mixture of the amine 23 and

lactam 24 which was used without further purification in the next step.

20 (3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid (Example 2)
A solution of the amine 23 and lactam 24 (500 mg) in 3 M hydrochloric
acid were heated to reflux for 9 hours, then stirred at room temperature for
15 hours. The solution was concentrated and the resultant solid subjected to a
sequential purification which involved ion exchange chromatography
25 (Dowex S0WXS8, strongly acidic), oxalate salt formation then further purification
by ion exchange chromatography (Dowex 50WXa8, strongly acidic) to give the

Example 2 (343 mg) as a white solid. 1H NMR (D70) § 2.87 (m, 2H), 2.22 (dd,
1H, J=15.4 and 3.4 Hz), 2.12 (m, 1H), 1.93 (dd, 1H, J=15.4 and 9.5 Hz),



(3R, 4S) - 3- Hydr oxynet hyl - 4, 5-di net hyl - hexanoic acid tert- butyI ester 20

Bor ane-net hyl sul fide conplex (16 nmL, 0.032 nol of a 2 M &%THF
was added to a stirred solution of the acid 19 (1.96 g, eﬁ (20
m.) at O®OATeEE 20 hours, nethanol was added until effermgamomeased
15 and the solution concentrat ed. FI ash chr omat ogr aphy (5: 1 hexane/ et hyl
acetate gradient) gave the al cohol (3 29 g, 70%9 as a colorless oil. 1 H
NVR (CDC13) S 3.62 (m 1 H), 232(m 214 (m 1 H, 1.6 (m 1 H,
1.45 (s, 9H)138 $H)M. 12 (h) 1H), 0.33d H, 078 1H, J=

Hz), 0.77 J(n13H() 6. (rhi)) ) qgﬁg}rggﬁzgéﬁ{#e%%l{ %é%%[MtBu
100% . 20 (§F304é)lh‘b%‘é|8rﬁ¥)h948Wg(@latwnemansm)mﬁwbw,nmom) hexanoi ¢
acid tert- butyl ester 21 p-Tol uenesul fonyl chloride (847 ng, 4.4 muol) was

added to a stirr Ny Qf 50 37mm|), DVAP (10
my, 0.08 nmol) a%ga s?{ﬂlidéﬁ]a(} %‘?ﬁfﬂ%%%fg‘gﬁ’l“éaég edi cHec12' (20 ) at
0C and the sol ut anaﬁmmlnymds-ﬁmmﬂnmmmraadﬂe After 15 hours, the

sol uti_on was vvash:gﬂ 'éh I N hydrochl oric acid then with brine. The

conbi Red or gani ¢ ﬁﬁ' -Aypremeihydd, S-dipethoilyhexsaoic opiddviPs at ed.  FI ash

Cosylat e 7 (1 20 tg iy nbm e Mhenndifdhdle A S & 950 (a2 3=
oy, 185 (m IHy 140 (m A sa e e e AR AL 20 ve o ("
m m .
00/76958 10 Dece ﬁé‘FPPIS@@%ﬁ@WQ‘C@Si IH, J= 6.6 Hz), 0.73 (d,
1H Jé5§4 6 ) 888 I{dﬂneﬂﬁf}llfl-qsg}froz’yllhéﬁﬁnm%cldmZ (relative intensity):
(BREI A2|dorrétﬂfmmmm@h)dﬁmbplgopyhexmcacﬂgld tert-butyl ester 22 A
sol utlon of the atet}%(]Aki 1. 19 3.1 mmol,) and sodium azide 5 (402 ny,
6.2 mml ) in DVB ‘ﬁ‘g‘ DPRRNBCEHGr 2.5 hours. Vater (100 ni)
was added and t hg- MM&lﬁylmtisbﬁ%b?ﬂd&ah&c%hfrandThe conbi ned organic
phases were dried (MySO4) ‘and concentrated. Fl'ash chronmatography (9:1
hexane/ ethyl adeAminomeaxled-phenyksimethpPhé:6@8iorid.80% as a col orl ess oil .
1H NVMR (CDC13) 8 3.4 (dd, 1H, J= 12.21 and 6.11 Hz), 3.3 (dd, IH J= 21.11
and




10 6.5 9 Hz), 2.3 0 (dd, 1 H J = 15.14 and 3.66 Hz), 2. 25 (m I H), 2 05
(dd, 1 H J= 15.14 and 9.04-Hz), 1.55 (m 1H), 1.45 (s,

H, 0.95 (d, I H J=6.59 Hz), 0.90 (d, IH, J=6. 83Hz)0 %erﬁ 37 08
Hz). NEVORPI6958 (relative intensity): 228 [MN2, 35% . 1 Py,
1009 . (3R, 4S)-3-Am n onet hyl -4, 5-di met hyl - hexanoic acid tert-butyl ester
23 and 15 [4R-(4R* (S *)] ]-4-(1, 2- Dg et hyl - propyl ) - pyrrolidin-2-one 24
The azide 8 (640 ngy, 2.5 mmol ) and Raney nickel (1 g) in nethanol (50 ni)
wer e shakeMethodeY an at nosphere of hydrogen for 4 hours. The solution was
filtered and the filtrate concentrated to give a mxture of the am ne 23
and | actam 24 which was used wi thout further purification in the next
step. 20 (3R, 4S)-3% Am nonet hyl -4, 5-di met hyl - hexangi ¢ acid (Exanple 2) A
solution of the amne 23 and | actam 24 (500 ng) i hydrochloric acid

were heated to réfl h , then stirred er re for 15
@- gﬁéned and t heores [@ 8]%}Ljéct ed to a

hours. The sol ut was «

sequenti al gfication wit'ch invol ved i on exchange chro ography 25
(Dowex 50WK8, “strond®y acidic), oxalate salt formati 3 then further
purification by ion exchange chromatography (Dowex 5DWK8, strongly acidic)
to give the Exanple 2 (343 ng) as a white solid. 1 NVR (D20) 8 2.87 (m
2H), 2.22 (dd, 1H,J= 15.4 and 3.4 Hz), 2.12 (m dH), 1.93 (dd, 1H J=15.4

and 9.5 Hz), 10 De nber 2003 WO 00/ 76958 PCT/ USCQj15070 -36- 1.3 8 (m 1

H),112(mkH) d H J =66 H,), 0.7 : 9 = 6.6 Hz),
2 (bg glrelatlvelnte S|ty) i 100% I n
1o 0] exan?) es can bé& i

0.70 (d, 1H J=

a simlar

3- Ami nonet hyl - 4 5-di net hyl - hexanoic acid; 5

(3R, 4S) - 3- Ami nonet hyl 284, 5- di net hyl - hexanoi ¢ acid MP; 27
(3S, 4S) - 3- Am nonet hyl 154, 5-di net hyl - hexanoi ¢ aci d;

(3R, 4R) - 3- Am nonet hyl {4, 5- di met hyl - hexanoi ¢ acid M
3- Ami nonet hyl - 4-i sopr dpyl - hexanoi ¢ aci d;

3- Ami nonet hyl - 4-i sopr opyl - hepaanoi ¢ acid; 10 CO,H
3- Am nonet hyl - 4-i sopr oyl - oct anoi ¢ aci d; Ra
3- Ani nonet hyl - 4- i%zopr py nonane+e—&ci d; NH,
29 30
0 0
R
2
NBoc
31 32
where
R4 =0Me orH
R, =Me, Et
n=0to2

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

alike. Compound 32 could be prepared by base mediate hydrolysis of a Boc



3- Ami nonet hyl - 4-i sopr opyl - decanoi ¢ acid; and
: . . 3

3- Am nonet hyl - 4- phenyl - 5- met hyl - hexanoi ¢ acid. WO 00/ 76958 37 Met hod

R3) n 4 E 29yJ (OR3)n LG 30 t 10 Decenber 2003 PERCERSSY 4970 27

OH NBoC 3V Where R3S = Ove or H R4 =Me, Et n=0to2 32 RETOSBHENH A
conmpound of structure 30 could be prepared froma conmpound of structure 29
by treatnment with an aqueous acid such3gs hydrochloric acid and ali ke 5 at

between rogmtenperature and reflux. As an alternative, a
a tenperat u}grgtectea\{\eﬁ:tam suc% as conn}fpound 31 which itself could be prepared from a

compound of structure 29 by treatment with di-tert-butyl dicarbonate in a solvent
such as THF and alike. The treatment of the Boc-lactam 31 with aqueous sodium
hydroxide for example would give rise to the acid 32.

5 A compound of structure 29 could be prepared from compound of
structure 28 (n = 0) by treatment with sodium or lithium metal in ammonia.
Preferably, the reaction is carried out with sodium metal in ammonia.
Alternatively, a compound of structure 29 could be prepared from compound of
structure 28 (n =1 or 2) by treatment with ceric ammonium nitrate in a mixture of

10 acetonitrile and water. Other methods known in the literature for the removal of
substituted alkoxy benzyl groups from nitrogen are described in Green, Protective
Groups in Organic Synthesis, Wiley, 2 ed, 1991 and could be utilized.

A compound of structure 28 could be prepared from a compound of

structure 27 (where LG is a suitable leaving group such as a halide or an alkyl

15 sulphonate, preferably an iodide would be used) by carbon-carbon bond forming
reactions known in the art. Several methods exist in the literature for the coupling
of organohalides or organoalkyl sulphonates with organometallic reagents in the
presence of various metal salts as summarized in Comprehensive Organic
Synthesis, volume 3:413 which could be utilized. For example, a compound of

20 structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with a suitable secondary halide (chloride or iodide) in the
presence of magnesium metal, jodine and copper bromide dimethylsulphide in a
solvent such as tetrahydrofuran and alike. Alternatively the method according to
E] Marini, Synthesis, 1992:1104 could be used. Hence, a compound of

25 structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with suitable methyl-substituted secondary halide such as an
iodide in the presence of magnesium, iodine and lithium tetrachlorocuprate in a
solvent such as tetrahydrofuran and alike.

A compound of structure 27 incorporates a suitable leaving group, which

30 would undergo nuclecphilic substitution with suitable nucleophile. Examples of
such leaving groups include halides such as chloride, bromide, or iodide, and
sulphonic esters such as mesylate, tosylate, triflate, nosylate, and alike. A

compound of structure 27 (where LG = jodide) could be prepared from a



compound of structure 30 can be prepared froma conpound of structure 32 by
treatnment with trifluoroacetic acid in a solvent such as C13|—|2C12 orz(g%mc
and alj ound 32 coul d be prepared by base nedi atﬁ{.ﬁ&ﬁf gt e-of a
Boc 10 @?8’&%%?2003 WO 00/ 76958 PCT/ US00/ 15070 - 38- protect gg‘g actam such
as conpound 31 which itself could be prepared froma conpound of structure

29 by treatnent with di-tert-butyl die#-bonate in a solvent such as THE

and alike. The treatnment of the Boc-lactam 31 w th_agqueous sodiu
hydr oxi de feOPRSRRABE BTULHHE 46 frpueh freameyt WHR 1odine trphenylPhOSBSotY of

structure :%"@d toinGLampaynd of  structure 28 (n = 0) by
treat nent 5\,131'[1 sé)egip%%og{eﬁf)ﬂcﬁi umnetal 1n anmmonia. Preferably, the
reaction i s carrAedmpotndbfsirusbute dencoelddle prepasdnfioom sompbuerofat i vel y, a

conpound of structure 29 coul d be prepared, from conpound.of tructure 28
(201 or “2FOgpt PV ieran pbdRPe! BRBI Mo PALER bRroRrdf 6 of 10
acet ogi tri l;g ;aRfefRliRh-as B8y dFERAGS DVMIBWAG hikd he |iterature for the

renmoval of substituted al koXxy benzyl groups fromnitrogen are described in
Green, Protecti véom@rand25 ¢auldbe preperedyin aisusilas fashidnctp theprededurgodf and coul d

of "struct eSSl e et Y5807 s P AR o Boclpolhs SO0 MG 7882 el Tl or
an al kyl  1fpoatd PPRnauSing Bh ahfrophhit tRAzy1edimdesuth 4k Bubieot lisatd By

car bon-car bon bonql formng reactions known in the art. Several methods

exi st in tHenzylanyeg, drmethoxyhenayleming onyd-dinethexydearndamisés or or ganoal kyl
sul phonates with,qorganonetallic a i j ous net al
sal tzeas surmariég ne El":rlr‘f)era é%"{s"?‘v%%@ig‘é‘ﬂr‘%ﬁc y(r:lt e:éﬁsésb?ﬁ%g%gérlrﬁé : 413 which
coul d be utvith zediunf@etabxaigheonia t6 @ieodrhgdrokyméthgl-pyredlidirong8videtul d be

prepared from a conpound of structure 27 (whegre LG is . iodide) by treatnent
with a sui t%ﬂl@b%lég‘?ﬁ!%}WWQN%“@@H}E(B}NI'@@’HB}MWB’&?&e‘?d‘?‘ﬁe We " presence of
magnesi um s 3.1 Q] i i 3 j i; ol vent
Such as 1 etPA sk BRI En B e e B e T

El Marini, &oveipesiednre:a9&idinkptorotibnl obthedaxtain nienpen as helownpound of 25
structure 28 could be prepared froma conpound of structure 27 (where LGis
i odide) by treatnent with suitable methyl-substituted secondary halide such
as an iodide in tke presence of magnesium iogne and lithiumg

tetrachl orocupratellin a
R
N (ORy), NH 2 NH
HO I
26

15
Analogous to the above methods a lactam of structure 33 (see

Nielsen et. al., J Med. Chem., 1990;33:71-77 for general method of preparation)

could be employed thus establishing fixed stereochemistry at C3 of the final

amino acids.

0O J\
Ph

20

Compounds which could be prepared in this manner include:

3-Aminomethyl-5-meﬂ1yi-6-phenyl-hexanoic acid;



sol vent such as tetrahydrofuran and alike. A conpound of structure 27
I ncorporates a suitable | eavinhg group, which 30 would undergo nucl eophilic

subst i t whd e@7ébkd h sui t abl e nucl eophil e. Exanpl es of sucg,%gﬁ%%}oéups
i ncl ude halides such as chloride, brom de, or iodide, an sul' phoni c esters

such as nesylate, tosylate, triflate, nosylate, and alike. A conmpound of
structure 27 (where LG = iodide) coul d4Be prepared froma WO 00/ 76958 10

Decenmber 2003 PGQT/ LS Jcﬁiﬁ?_ - 39-  conpo Q ructure.26 through
treatnent wWith i ?dé#?&%rl pﬁi’g%%ﬁﬂl@é Hig%q‘é‘ﬁﬁlyﬂ’ﬁ’fﬂﬁﬁ in a solvent such
as toluene and aBikminofetlylFE>(Bachlofo-SliehyDIsrRtdEheRiboft Rgd;pr epared from
compound of strycture 25 by treatment wWith a netal borohydride, such as

sodi um bor ohydr i deAmEnqmetiaylbs(2;elferosphanyBss-methyihyxanofamcids or DVE and

al i ke. Conpound 35 _DFE d..i L Si | fashi on, to the procedures -
of Zoretic et alg,Aglwgkgm(ﬁéﬂﬁﬁ&?g@&?ﬁﬁzﬁg@é’%a@@ﬁia@F%en et al J. Med.
Chem 5 1990; 33: BiAmmanssiting-6(8-8p@oopienil) S-BefhdihatinbR acktiCh as but not

limted to benzyl am ne, 4-nethoxybenzyl am ne or 2, 4-di net'hoxybenzyl am ne.
10 As an al ter naér@@%ﬁﬁ%@l&@-ﬁu%mm-%me@wl-b@mm aid;coul d be treated

wi th sodi um net ak_gpel A ngﬁﬁ'teﬁlﬁg\?@}eﬁ?}]]w%% Ict.(tllyl -pyrrolidinone which

could be iodinated aff di"none. 4-i odonet hyl
pyrrolidinone codrAminvaretind-7%0lieiion-phdnyl)d-grugbtpiahsie acRRgeNt s accor di ng
to the above prqcedures avqj di protection of the |actamnitrogen as

bel ow. HO 15 26 ?t%%‘ﬂ?me‘b&ﬁ%'&q@ﬂgr%@qﬂﬂg-%wwlmq%@ﬁ agid; act am of
strugqpure 33 (seg-Antloagth|liz. J L5 F - 33: (1-77 for general
met hod of preparation) Co}gﬁd(%ghlgrﬁéﬁ%%g%%@é&e&%ﬁ&g%ﬁ% fixed

st ereochem st ry dtAmmogiethle/-(4-fladro-phenph-Samiethyl-h&ftanoic acid;

3-Aminomethyl-7-(3-flucro-phenyl)-5-methyl-heptanoic acid;

3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid;
(38)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;

15 (3S)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(38)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(38)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;

20 (35)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(35)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(38)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
(38)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(35)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;

25 (35)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(35)-3-Aminomethyl-5-methyl-heptanoic acid;
(35)-3-Aminomethyl-5-methyl-octanoic acid;
(38)-3-Aminomethyl-5-methyl-nonanoic acid;
(35)-3-Aminomethyl-5-methyl-decanoic acid;

30 (35)-3-Aminomethyl-5-methyl-undecanoic acid;
(38)-3-Aminomethyl-5,7-dimethyl-octanoic acid;
(35)-3-Aminomethyl-5,8-dimethyl-nonanoic acid;

(35)-3-Aminomethyl-5,9-dimethyl-decanoic-acid;



Me02C 0 33 Conpounds which could be prepared in this manner include:
3- Am nonet hyl - 5- net hyl - 6- phenyl - hexanoi ¢ aci d; WD 00/ 76958
P~CT// USQQ | 5070003 5 10 15 20 25 30 - 40- 10 December 2003
3- Ami noWQNJFEE- ( 4- chi or o- phenyl ) - 5- net hyl - hexanoi ¢ aci d-cT/VS0%1

3- Am nonet hyl - 6- ( 3-chl or o- phenyl ) - 5- net hyl - hexanoi ¢ aci d;

3- Am nonet hyl - 6 (2-chl or o- phenyl ) - 5- & hyl - hexanoi ¢ aci d;

3- Ani nonet hyl - 4-f| uoro- phenyl) - 5- net hyl - hexanoi ¢ aci d;

3- Ani nonet hyl - 6 (%%) 31&@%“@ﬂ@h§lgfdlsmﬂﬁlprmh‘é‘ﬁéﬁlér ¢ acid;

3- Anmi t hyl - I d;
3 m nomet ! - & &L ARLRRIOR] SR Betapal, o
3- Ani nonet hyl - 7 (GS}-BIAIﬁfmnﬁﬁ@MLc)ycﬁapmﬁym&&bxmmml c acid;

3- Ami nonet hyl - 3-chl oro- phenyl -5-neth ept anoi ¢, aci d;
3- Ami nonet hyl - 7- (%§ é‘I’ﬁIBI”@mﬁﬁﬁ'l]i rucsorseg %‘ HWP&‘H@F@ aci d;
3- Am onet hyl - 7- I 5 JEE . aci d;
3- Am norret hyl - (?é I‘%Ing“% 1? (g %ﬁ I pt an%:i%dam d;

3- Ami nonet hyl - 7 -(38)- BIAmnmﬁmﬂqrh-}SHjlucﬁe{ﬁemIaWI betphainecid; aci d;
3S)-3-A th I d

(35)-3- Amt nomet HIBHEATROBIHENT. LTRG-S LD PP A atic

(3S) - 3- Ani nonet hygky.8: &%ﬁloﬁﬁ%@lbﬁ 8 §1ﬁﬁﬁ$})515-ﬂx%ﬂ@%bﬁn@i€ Iaglid;

(3S) - 3- Ami nonet hyl = 6- cycl ohexXyl - 5- net hyl - hexanoi ¢ aci d;

(3S) - 3- Ani nonet I@S)—?-&muiwwﬂnﬂ;ﬂ-nﬁmu'bhm&@hmp@ a#idi c aci d;

S50 A et A el LR 2
(35)-3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-(35)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z2)-(35)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(E)-(38)-3-Aminomethyl-5-methyl-non-6-enoic acid;

15 (Z)-(3S)-3-Aminomethyl-5-methyl- non -6-enoic acid;
(E)-(38)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S)-3-Aminomethyl-5-methyl- non -7-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(Z2)-(3S)-3-Aminomethyl-5-methyl- dec -7-enoic acid;

20 3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;

25 3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;

30 3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid,;
3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;



(3 S)-3-Am nonet hyl - 7- cycl ohexyl - 5- met hyl - heptanoi c acid; (3

S) - 3- Am nonet hyl - 8- cycl opr opyl - 5- et hyl - oct anoi ¢ aci d;

(3S) - 3- Ami nonet hyl - 8- cycl obut yl - 5- net hyl - oct anoi ¢ aci d; 10 December 2003
(3S) - 3- Avo owreesshy| - 8- cycl opent yl - 5- et hyl - oct anoi ¢ aci d; perrusssnsero
(3S) - 3- Ani nonet hyl - 8- cycl ohexyl - 5- net hyl - oct anoi ¢ aci d;

(3S) - 3- Am nonet hyl - 5- et hyl - hept anoi ¢ aci d;

(3S) - 3- Ami nonet hyl - 5- et hyl - oct anoi ¢ atd;

(3S) - 3- Am nonet 5

(3S) - 3- Ami nonet %hn%nnet hy1 B eca ol ((?:naglgflcgmld

( 3S) - 3- Ani nonet BrAnSnemethyl- Smnﬂhy:]adlmanomtacﬂ

(3S) - 3- Ami nonet I-57dg€$ |c aci d;

(3S) - 3- Ani nonet ﬁ%“l’ mm%?lés (3

S) - 3- Ami nonet hyl 3 2B neimem ﬁﬁ%ﬁﬂl 5 10 15 20 25 30 WD 00/ 76958
10 Decenber 2003 PCT/ USO i/3§P57070 - d‘c}an%ﬁ:' é&d

S) - 3-Anm nonet hyl3-5nﬁnd¢1ﬁfévhﬁ8-dmmﬂa§rimonamc deid; (3S) - 3- Ani nonet hyl -5, 6,

6-tri nmet hyl - hept.anai c d ( m nonet.hyl - 5- cycl opropyl - hexanoi ¢
acid; (39S)-3- Ar731a ’65=r9r‘33}8}%h3§ C@@W a‘ﬂ&ianm ¢ acid;
(3S) - 3- Ani norret Whrrﬁnérhé'lﬂﬂrpS@ dﬁﬁiémsh -HBRh8RAcd; 2C1 d;

(3S) - 3- Ami nonet fl uor o- 5- met hyl - oct anoi ¢ acid; (3

S) - 3- Ani nonet hylgmnqm@thﬂ-ﬁ,@oﬁmelﬂeﬂﬁrpptahelpte@ml c acid;

(3S) - 3- Am nonet th anoi ¢ aci d

(3S) - 3- Ani nomet%l @ngmgtlqu& 5 é’gfl’é"l’é’%&eéa’é& &

(3S)H®B- Ani nonet IBrAnSincmethyi- 6%3mwl-ﬁ@xaﬁlom acid;
3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;

3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;

15 3-Aminomethyl-5-methyl-hept-6-enoic acid;
3-Aminomethyl-5-methyl-oct-7-enoic acid;
3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-3-Aminomethyl-5-methyl-oct-6-enoic acid;

20 (E)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(Z)-3-Aminomethyl-5-methyl- non -6-enoic acid;
(E)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-3-Aminomethyl-5-methyl- non -7-enoic acid;
(E)-3-Aminomethyl-5-methyl-dec-7-enoic acid; and

25 (Z)-3-Aminomethyl-5-methyl- dec -7-enoic acid.



(3 S)-3-Am nonet hyl - 5- net hyl - non- 8- enoi ¢ aci d;

(E)-(3S)-3- Am nonet hyl - 5- net hyl - oct - 6- enoi ¢ aci d;

(2) _(38)\0§6Q%3;9§80mt hyl - 5- met hyl - oct - 6- enoi ¢ aci d; 10 December 2003
(E) - (39)73! omet hyl - 5- met hyl - non- 6- enoi ¢ aci d; PCT/US00/15070
(2)-(3S)-3-Am nonet hyl -5-net hyl - non -6-enoi c acid;

(E)-(3S)-3- Am nonet hyl - 5- net hyl - non- 7-_gagoi ¢ aci d;

(2)-(3S)-3-Am nonet hyl -5-net hyl - non -7-enoi c aci d;

(E) - (39) - 3- Methedifet hyl - 5- met hyl - dec- 7- enoi ¢ aci d;

(2)-(3S)-3-Am nonet hyl -5-net hyl - dec -7-enoic acid;

3- Am nonet hyl - 6- cycl opr opyl - 5- net hyl - hexanoi ¢ aci d;

3- Anmi nonet hyl - 6- cgcl obut yIx 5- met hyl - hexanoi ¢ aci d;

3- Ami nonet hyl - 6- cycl opent I met hyP- he anoiR@2 ia; Q
3- Ami nonet hyl - 6- yI'B- et hyl e;g\noi c acid, /‘\
3- Ani nonet hyl - 7- oprop - et eptBnoi c_aci 8[,)21; N° "Ph

3- Ami nonet hyN- 7/cycl obut yl - 5- met hy)=tept anoi ¢ aci d;
3- Anmi nonet hy -cycl opentyl - 5- yl - hept anoi ¢ aci 89,C
3- Ami nonet h>5 )ﬁ- cycl ohexyl - 5- et hyl - hept anoi ¢ aci d; RO-C
3- Ami nonet hyl =8- cycl opr opyl - 5- net hyl - oct anoi ¢ acid; 2
3- Ari nonet hyl - 8- c38cl byl - 5- met hyl 3éct anoi ¢ aci d; 35
3- Ami nonet hyl - 8- cycl opent yl - 5- net hyl - oct anoi ¢ aci d;
3- Ami nonet hyl - 8- cycl ohexyl - 5- met hyl - oct anoi ¢ aci d; L
3- Am nonet hyl - 5- net hyl - hept anoi ¢ aci d; 3- Am nonet hyl - 5- net hyl - oct anoi ¢
acid; 10 Decenber 2003 WO 00/ 76958 PCQ CT$00115070 - 42- 9
- Ali nonet hyl - 5- met -gl\cghnoi c

3- Ami nonet hyl - 5- pet hyll - nonanoi ¢ aci d;
acid; 3-Amno - 5Pet hyl - undecangi cNacith

3- Am nonet h i met hyl - oct anokc a 5
3- Anmi nonet hy|[=5 8- di net hyl - nonanoi
3- Ami nonet hy{)wmb, 9- di et hyl - dec } ; ROAC
3- Ami nonet hy M-8®#6- di met hyl - hept anoi ¢ aci d; 2
39 37 36

l
L

N Ph

(IUm

40

A compound of structure 40 could be prepared from compound of
structure 39 through treatment with diethylaminosulphur trifluoride in a solvent
5 such as methylene chloride at a temperature between -78°C and room temperature.

Other methods for the fluorination of alcohols are known and couid be utilized as
exemplified in Wilkinson, Chem. Rev. 1992;92:505-519. Compounds of
structure 40 can be converted to the requisite y-amino acid as described in
method 3 above.

10 A compound of structure 39 could be prepared from compound of

structure 38 through treatment with osmium tetroxide and sodium periodate in a



3- Ami nonet hyl -5, 6, 6-trimethyl-heptanoic aci 8;
3- Ami nonet hyl - 5- cycl opr opyl - hexanoi ¢ acid; 1
3- Ami nonet hyl - 6- f | uor o- 5- net hyl - hexanoi ¢ aci d; 10 December 2003

3- Ami nomwad byrteess- f | uor o- 5- net hyl - hept anoi ¢ aci d; PCT/US00/15070
3- Ami nonet hyl - 8-f I uor o- 5- net hyl - octanoi c acid; _

3- Am nonet hyl -7, 7, 7-trifluoro-5-nmethyl -heptanoic acid;

3- Ami nonet hyl -8, 8, 8-trifl uoro 5- met hyl-4éct anoi ¢ acid; 15

3- Am nomet hy <}1V it l'ﬂy% QfaFep 9}1&; 56%%89 on of the resultant intermediate with
3- Am nonet hy oct- /-enoi C

3- Ami nonet hyddidn rbetdlwﬁadom@gmﬂﬁﬁit @ucﬂcaﬁthangl
E) - 3- Am nonet h 5- et yI -0oct - 6-enoi ¢ aci
Ezg 3- Ami nonet hiposmm £ spuetrs 38and 34ould boprepared from compound of

hyl - 5- et hyl -
hon -6 enoi o ars 20 PR OB R e e WA AT O ae

(2) - 33 Ani nonet hyAﬂ&lﬂ&atahyé promedure Toretho synthedislof alcohol 39 (n =0) involves the

E) - 3- Ami no I-5 net h -7-enoic acid; and 25
Ezg 3- Ani noﬁg“i‘ﬁ’\é ‘m d’ struciure, 36 with ajngetahjoroiydridesech agsodiumod 4 Ph

LG RO2C 38 Bﬁ@hﬂdrﬂdeﬁﬂ 2 5BIVERCAITAES 1AM droRirhh YPINE 2R Uiero gnFr)eh ah

compound of structure 37, the fluorination of which could be achived in a similar
manner to the preparation of a compound of strucutre 40. A compound of

10 structure 36 could be prepared from compound of structure 35 through treatment

with sodium or lithium chloride in aqueous DMSO at a temperature between room
temperature and reflux. Preferably the reaction is carried out using sodium
chloride in aqueous DMSO at reflux. A compound of structure 35 could be
prepared from compound of structure 34 through freatment with a suitable methyl

15 malonic acid diester, such as dimethyl methylmalonate and alike with sodium

hydride in a solvent such as DMSO or THF and alike. Preferably the reaction is
carried out by adding NaH to a solution of dimethyl methylmalonate in DMSO
followed by the addition of the lactam 34 (where LG is preferably iodide or as
defined in method 3) pre-dissolved in DMSO.

20 Compounds 3% and 37 can be converted to the free amino acids bearing a

hydroxyl group by the methods described above.
The following compounds could be prepared in this manner:
(35)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(35)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;

25 (35)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(35)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(35)-3-Aminomethyl-9-fluoro-5-methyl-nonanoic acid;
(38)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid; and
(35)-3-Aminomethyl-6-hydroxy-5-methyl-hexanoic acid.



Ph RO2C 39 1 Ph 37 36 A conmpound of structure 40 could be prepared from
conpound of structure 39 through treatnment with diethyl am nosul phur
trifluoride in a solvent 5 such as nethyl ene chloride at aﬁ%mg?tz@?%

bet weeWQ88€%%¥nd room tenperature. O her nethods for tREMYST ation of
al cohol s are known and could be utilized as exenplified in WIKkinson,

Chem Rev. 1992;92:505-519. Conpounds_4gf structure 40 can be converted to
the requisite 7° amino acid as described in nethod 3 above. 10 A conpound
of struct uMeti8sl Toul d be prepared from conpound of structure 38 through
treatment with osm umtetroxide and sodi um Qjari odate in a 10 Decenber 2003
WO 00/ 76958 PCT/ USOQO 15070 -44- solvent suchjas YHE and water and reduction
of the resultant internediate with sodium jaqrohydride in a solvent such as
et hanol . Compounds of structures 38 and 3 d bélhprepared from conpound
of structure 33 accordi ngy ﬁlhe pri nci pl escribed in nethod 3. 5 An
alternative procedUre3%o_r_ﬁ§Lm;he5| s off al cohol 39 (n =0) involves the
treatment of a conpound of structure 3 th a nmetal borohydride, such as
sodi um borohydride i§ a sol vent suc tetrahydrofuran or DME and ali ke
to give a conpound off structure 37, tNe fluorination of which could be
achived in a simlar jmanner to the ppeparat2on of a conmpound of strucutre
40. A conpound of 10 gtructure 36 codl d be prepared from conpound of
structure 35 through tireatnment w sodium® lithiumchloride in aqueous
DMSO at a tenperatureYoetween room wtemperature and reflux. Preferably the
reaction is carried out using sofium chloride in aqugpus DVMSO at reflux. A

conpound of structure(B5 ju\l

e

Ph
Ph

C-C bond formation

e o

D m

LG R,y

42 43

A compound of structure 41 could be prepared from compound of
structure 39 through treatment with a suitable alkyl iodide (or alkyl sulphonate),

5 such as methyl iodide and alike, and a base such as n-butyl lithium or sodium
hydride and alike, in a solvent such as DMSO or THF and alike. Preferably the
reaction is carried out by adding NaH to a solution of the alcohol in DMSO
followed by the addition of the alkyl iodide and heating of the reaction mixture at
a temperature between room temperature and reflux. The conversion of

10 compounds of structure 41 to the y-amino acids has been described above.
Altérnatively, compounds of structure 41 could be derived from
compounds of structure 42 (where LG = iodide, bromide or an sulphonic acid
ester, as exampled in method 3) by treatment of an appropriate alkoxy anion in a
solvent such as DMSO or THF and alike. A compound of structure 42would also
15 serve as a substrate for carbon-carbon bond forming procedures as outlined in
method 3.

Compounds which could be prepared in thié; manner include:



prepared from conpound of structure 34 through treatnment with a suitable
met hyl 15 mal onic acid diester, such as dinethyl nethyl mal onate and alike
with sodium hydride in a solvent such as DVSO or THE and !Aeke@mbep?@Ber abl y
t he reacWQ/76258 carried out by adding NaH to a sol ution ptraiso®misoyd '
met hyl mal onate in DMSO followed by the addition of the |lactam 34 (where LG
is preferably iodide or as defined in_‘{gft hod 3) pre-dissolved in DVBO 20
Conpounds 39 and 37 can be converted to the free anmino acids bearing a

hydlrgxxtf)l group b3(3$hﬁfﬂﬁhm@ﬂwﬁ-9%cg@d5%@ﬁyﬁnheﬁﬁﬁoiﬁ%l:id?Wi ng conmpounds
cou e prepared,jn.this manner:
S) - 3- Ami nonet hyl ?%éﬂ'&%la@'@ﬁ%lﬂynetg%ﬁ@n@hﬂch@mpk acid;

S) - 3- Am nonet hyl 4 UQr:a-5-aet By Xanoi cid: .25 (3
S) -3 Ami nomet hyl COF b Bomall e R Hepfioic 221
(3S) - 3- Ani nonet hybS)B3-Aminomethytsirhythy T paciixe-tRpiadoic acid;
39) - 3- Ami hyl 5.95 f,| - 5- | - i id;
(39)- 3. Ami nomet h1S)7-AiRoRs B Tetiey MRS omeibbeptaneiniacid |
5710 Decenber 2055 pab pR AL IS SRS} B e B e
coul d be prepar e33)rbivaivmpethyi5afiethgk-7-4(8,8 /3 €ifR0rd-Propbgy)-hdpRaloi@aidW th a
sui t abl e al kyl igyéggfﬁg_@r alﬁl ﬁ_]ul hong_;tﬁe), 5 such as nethyl i odi de and
alike, and a bas&¥ERTHBOMEdN-0rhyAresy- snmedhylhsuaneis adiddr i de and al i ke, in
a sol vent such aga@hﬁ@ngﬁoﬁgﬁyﬁgqn&hb _5_1.thﬁ EhaRhY; ta{ﬁ . reaction is

of the

carried out by adding NaH to & sol ution al cohol" itn DVMSO foll owed by
the d8dition of (}BD-hAminomeldiyhé-ethkyhbatdtind-hekaddieadi@act i on nmixture at a

t enperature bet {.Qom t enper at ur d refl yx. The conversion of 10
conpounds of struc ujr e;g"H’i‘I"PS"‘?‘F%SVD%PﬁYﬁ 'Pé‘lﬁoﬁé’ﬂ}%%“%%’ﬁdidescri bed above.
Alternatively, c@R)BiAdsinhethyI-BF S EmethozR3LHeBf BELLYR [ Om
(3S)—3—Aminomethyl-6-(2-ﬂuoro-ethoxy)—5-methyl—hexanoic acid; and
3 S)-3-Aminomethyl-S-methyl-G—G,3,3-tliﬂuoro—propoxy)-hexanoic acid.



conpounds of structure 42 (where LG = iodide, brom de or an sul phonic acid
ester, as exanpled in nmethod 3) by treatnent of an appropriate al koxy anion
in a solvent such as DMSO or THE and alike. A conpound of 10P¢cember2803
42woul WabEI9S85 serve as a substrate for carbon-carbon BEAFSPYIThg
procedures as outlined in nethod 3. Conpounds which could be prepared in
this manner include: 10 Decenber 2003 W 00/ 76958 PCT/ US(c) 4/ 15070 -46- (3
"S) - 3- Ami nonet hyl - 7- hydr oxy- 5- met hyl - hept anoi ¢ aci d;

(39) - 3- Am ettty | - 7- met hoxy- 5- net hyl - hept anoi ¢ aci d;

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

(3S) - 3- Am nonet hyl - 5- et hyl - 7- pr opoxy- hept anoi ¢ acid; 5

(3S) - 3- Am gpombhaydi- 7-f | uor Qe hqg y-b- et hyl - hept anoi c aC| d; R,

(3S) - 3- Ani maeet hyl - 7- (2-f 1 ubz o 2'5- et t Aci’d: (3

S) - 3- Ani noffeEitrpielid bremidpy | - 7-3,3, B-trlfl uor o- ropoxy) hept anoi ¢ aci d;
(3S) - 3- Am nonet hyl - 6- hydroxy 5- net hyl - hexanoi ¢ aci d; (3

S) - 3- Ami nonet hyl - 6- met hoxy- 5- net hyl - hexangi ¢ aci d;

(3S) - 3- Am nonet hyl - 6- et hoxy- 5- rreiﬁyl hex 0|c aC|d (3

S) - 3- Ani nonethyl - 5- net hyl - 6- pr aci d;

(3S)-3-Am 3N &20@@; hyI hﬁé&@]OlC aC|d Ry

(3S) - 3- Ani rfonet hyl -l6- (2- f | uor o- 1% -mathyl Wd; and (3

S) - 3- Ani nonet hyl - 5-net hyl - 6- ( 3, 8, 3- tFhi B uor o- pr opoxy) - hexanoi ¢ aci d. WO
00/ 76958 Met hod 6 S)-CitrorTe1|0| andror (S)-Citrongllyl bromde -47 "R2-"
or "R20 or R21 44 61

CO,R CO.R

47 48 49
CO,R /\(;l;\/
52 51 50

Compounds of structure 53 could be prepared from a compound of
structure 45 as shown above and by the general procedures described in
5 Hoekstra et. al., Organic Process Research and Development, 1997,1:26-38.
Compounds of structure 45 can be prepared from compounds of
structure 44 by treatment with a solution of chromium trioxide in water/sulfuric
acid. Alternative methods of cleaving the olefin in 44 could be utilized as detailed
in Hudlicky, Oxidations in Organic Chemistry, ACS Monograph 186, ACS
10 1990:77.



47 0 Ph Ph 48 45 10 Decenber 2003 PCT/US00115070 49 H2N 51 Conpounds of
structure 53 could be prepared froma conpound of structure 45 as shown
above and by the general procedures described in 5 Hoekst ri§ Recembgr 2003

Or gani ¢ Woeoress Resear ch and Devel opnent, 1997; 1:26-38. £e7pesirde60f
structure 45 can be prepared from conpounds of structure 44 by treatnment
with a solution of chromumtrioxide in water/sulfuric acid. Alternative
net hods of cleaving the olefin in 44 coA$d be utilized as detailed in

: | eavi ! ! . SRR
1650 77 16, DecertarriRd S ERCR Y BBkt St HEH e Mot Eeittivas of
structure 44 Wﬂiﬂeal )EmﬁhFb)éIpreﬁé&@alﬁbﬁld(s?-g@dae%1?%5@%;{%51 carbon-

al kyl -cycl oal kyl) coul d be prépared from one broni'de by carbon-
car bon bond ctbpribegd faming sastidnsdumovwmintthearrnd andesadbalkinandthed!3 i Themet hod

\ . ; . e Shaaatindis)
o' The Subsl bl ol i 8k S8 LRt Shestronel L bram de il kory
al koxg or pibensetytoairbeis corthpRshddRFRRELAL £ GHESIH Elé?l%o%?%géﬁ%[&?(g%ﬂﬁe S 11 zed

according tg Fornula 1). Alternatively (S§)-citrone _ _ _
to afford c&ARIAPRERPrisEE sybptifytionsthercofps aceoading te Fomdulg §). Adictmeanivelyl ol with a

b h a | ' and.treat nent of the. resul t al koxide with
an- appr opr | LR aPHcRKENL e ok | SR TR ents St Res LB eewse

(S) - ci t r onebf (8)-ditroms]BEwithra tase SEGH AVOUREE h&hRNaRl Geaaleaf ofHich as, but not
limted to, nmethanesulfonic acid (S)-3, 7-di methyl-oct-6-enyl ester) could
be reduced“’v‘ﬂ-‘t‘i"f"E X5tk AR appTepTiate abiarl dialide tokdfad ethiers Imanadherni num

hydrijge method (S)-citronellyl bromide (or an appropriate sulphonic ester such as, but not
limited to, methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester) could be
reduced with an appropriate metal borohydride or with an aluminum hydride
species, such as LAH, to provide (R)-2,6-dimethyl-oct-2-ene.
To one skilled in the art it will be appreciated that rational choice of either

15 R- or S-citronellol or R- or S-citronellyl bromide would give rise to the requisite

isomer at C5 of the final amino acid.
Compounds which could be prepared in this manner include:
(38,55)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7-ethoxy-5-methyl-heptanoic acid;

20 (38,58)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(38,58)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-fert-butoxy-5-methyl-heptanoic acid;

3 S,SS)-3-Aminomethyl—?-ﬂuoromethoxy-s-methyl-heptanoic acid;
(38,55)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid;
25 (38,58)-3-Aminomeﬂnyl—S-meﬂwl-?-G,3,3-triﬂuoro-propoxy)-heptanoic
acid; '
(35,55)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;
(35,55)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;
(38,55)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-heptanoic acid:

30 (38,55)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid;
(38,55)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(38,5 S)-3-Aminomethyl-7—(4-ﬂuoro-phenoxy)-5-methyl-heptanoic acid;



species, such as LAH, to provide (R)-2,6-dinethyl-oct-2-ene. To one skilled
in the art it will be appreciated that rational choice of either 15 R or
S-citronellol or R or S-citronellyl brom de would give rllé)eDQCembﬁhé003
requi sM@00/7688ner at C5 of the final amino acid. ConpouREEURMCA"%oul d be
prepared in this manner i nclude:

(3S, 5S5) - 3- Am nonet hyl - 7- met hoxy- 5- met pyl - hept anoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 7- et hoxy- 5- met hyl - hept anoi ¢ aci d; 20

(3S, 5S) - 3- Ami no(rmﬁsol-}ﬁﬂrmbﬂnyﬂwll?ﬂﬁdbqu—ph@pua)abmtmdﬂdptanow acid;
(3S,5S5)-3-Amn met h

(3S. 5S)-3-Anin &&%ﬁ -Arigd fﬁk@ %’%Pﬁv} Xipt ﬁ%&fc‘ {@f‘i}“’ acid;
(3S,55)-3-Anin L3. hetlox PRt hep@hslc acid;
(3S,5S)-3-Anmn ﬁ%? 2 thHﬁEﬁgﬁgt@ﬁ%tggﬁ ﬁ);? hept angrlﬁjé aci d:

(3S, 59) - 3- Ami no(ﬁﬁ,s@}:&@amaomthywe(s m@mw.-phmxﬂqymﬁaw?ptn@p@ anoi ¢ acid:;

30 (3S SS) - 35, Ami nonet hyl - 7- benzyl oxy-5-nmet hyl - hept anoi ¢ aci d;
(3S, S) 3- MHnonet hyl - 5- met hyl - 7- phenoxy- hept anoi ¢ aci d;

(3S,5S)-3-Am no _3-ArhifioffRhifN I- @D eeeoky-—phdie $mdﬂthapgn@camd
(3S,5S)-3-Am no@%ﬁsyl 7-(3- ch:&g";lo phenoxy) - E ﬂ)\‘ - hept anoi ¢ aci d;

(3S, 5S) - 3- Aerilnonet hyl - 7- ( 2- chI or o- phenoxy) - 5- net hyI hept anoi ¢ aci d

(3% e s TR A A R 5

S, 5S5) - 3- Arrhglgtﬁmlaﬁhﬂ (3 f I uor o- phenoxy) - 5- net hyl - hept anoi ¢ aci d;
(3S,5S) - 3- Ami nonet (2 fluoro- phenoxy -5-net hy I-he tanoj c acid;
(3S,18S) - 3- Ami nok&S. ﬁé) 3-AminometingdqmsHyid )mﬂpﬁ@my‘ﬁ’ B ¢ aci d:

(3S, 5S) - 3- | -7- (3 met hoxy - phenoxy) - 5- net hyl - hept anoi ¢
(3S,5S) - 3- ﬁg%tﬁ%og%g% -7-(2- methoxy -phenoxy)-5-nethyl - heptanoic (3

S, 5S) - 3- Ami nomet(dg,5 553 mehindméthyl4s-hreitiyl To2emiflubscmeing rpbrygxy)-
heptanoic acid;
(38,58)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;

15 (3S,58)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;
(38,58)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;

20 (3S,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;
(38,5R)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;
(38,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;

25 (38,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-octanoic acid,
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-undecanoic acid;

30 (3S,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;
(3S,5R)-3-Aminomethyl-5,8-dimethyl-nonanoic acid;
(3S,58)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;



hept anoic acid; 10 (3 S, 5

S) - 3- Ami nonet hyl -5-net hyl - 7-(3-trifl uoronet hyl - phenoxy) - hept anoi ¢ _aci d;
S, 5 S)- 3wdupesEgt hyl - 5-nethyl - 7- (2-tri fl uor onet hyl - phenoxﬁg ﬂgﬁ@?“’gﬁ?ﬂf’c
aci d; (3S,5S) - 3- Ami nomet hyl - 5- met hyl - 7- (4- ni t r o- phenoxy) - heFP hci d;
15 (3 S, 5S)-3-Am nonet hyl - 5- met hyl - 7- ( 3- ni t r o- phenoxy) - hept anoi ¢ aci d;
(3S, 5S) - 3- Am nonet hyl - 5- et hyI 7- (2- vi t50- phenoxy) - hept anoi ¢ aci d;

3S, 5R) - 3- Ami hept d

(35, 5R) - 3. Ami nomaeRyTO7- SR GBI 83 ERpro Fuphboreenss wids (3
S,5R)-3-A t ALBREH 3 20 (3
S, SRg 3- Am zggt h&S Skizcl ohex?}ll'i r§nn§%)§/lw ]r)1ep %éﬁoégg%lq (

Egg gg g ﬁm épun@}gﬂbplﬂ{thrmphem)-&mmyiamgthmm acid;
, - o- AM NONE, 0] Ol C, acCl

(3S, 5R) - 3- Ami norre(??ygrm%'cyc %B%hﬁ/? ?% "ﬁ@f‘%%ew -2 %al&pépnmc acid;
(3S, 5R) - 3- Ani nomsm)&gm@hahyﬂ-7-‘éziﬁﬁrohy bh&ﬁh)’rl@%é%hﬁ%ﬁ!nano% acid;

(3S, 5R) - 3- Am nonet hyl - 5- et hyl - TEt anoic acid
( 3S, 5R) - 3- Ani noneBRYR)S-Aringmethyk Zédinestmiyephenyd-5-methyl-heptanoic acid;

S, 5R) - 3- Am nonet aci d; ..
(3S, )5R) - 3- Ami norrerk?ﬁys%)? @%yﬁ%@%ﬁ%%e%oﬁyaphenyl) ->-methyl-heptanoic acid;
(3S, 5R) - 3- Ami nomﬁm)&mﬁmhemyﬂ'ﬁgeca tko lblﬂanyi-’)oj-methyl -heptanoic acid;

(3S, 5R) - 3- Ami none fh’«)S 9- di et hyl noi ¢ ‘aci d
(3S, 5R) - 3- Ami n = -8ouneraethyl- 7-(4Alars- phqml)elﬁ-meﬂlyl-hcptanmc acid;

Egg g@)g m "BQSE*FK)Z{ Mﬂﬁgro tg lnﬂ?q“m' ‘§'§b‘?i%?ﬂ “hprgeicasiks 5 10 55

10 Decenber 2003 (BSﬁRI)GS&ﬁﬁﬂcﬁﬁaﬁy}-MZ-ﬂuoro-phenyl)- —methyl-heptanoxc acid; and

3S, 5R) - 3- Ami nome trifluoro-5-nethyl-octanoic acid;
( ) - (Sg%IR)% gmmome yl-5,10- d1methyl—¥mdeca.no1c acid,

Method 7
0
0O
*/hal
R
2
NAC 55 NAc
—— e -
{ R =
Oi-Pr O-Pr
54 56
O O
NH
g ——
Ry Ry z
Oi-Pr
58 57
15 A compound of structure 58 can be prepared from a compound of

structure 57 by treatment with borontriflucride diethyletherate and triethylsilane in
a solvent such as CHyCl. Alternatively the method described in Meyers, J. Org.

Chem., 1993;58:36-42, could be utilized thus treating a compound of structure 57



(3S, 5R) - 3- Am nonet hyl - 5- met hyl - 7- phenyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 7- (4- chl or o- phenyl ) - 5- et hyl - hept anoi ¢ _aci d;
(3S, 5R)“§)-(ﬁm$§39net hyl - 7- ( 3- chl or o- phenyl ) - 5- met hyl - hept aeildasRERe; 2003
(3S, 5R) - 3- Am nonet hyl - 7- ( 2- chl or o- phenyl ) - 5- et hyl - hept anol ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 7- (4- net hoxy- phenyl ) - 5- net hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Ani nonet hyl - 7- ( 3- net hoxy- pherlyl ) - 5- net hyl - hept anoi ¢ aci d;

3S, SR) - 3- Ami t hyl - 7-( 2-et. - | ) =5- | -.h i hd; 3
SRy 3. At TSR CyamoroFoaraE Y mITSH stoheierre Meppanbran a1 & ¢
(3S, SR) - 3- ARir@h&iohy! - 7- ( 3-f 1 uor o- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

(3S, SR) - 3- Am nonet hyl - 7- (2-f | uor o- phenyl ) - 5- net hyl - hept anoi ¢ aci d; and
(3S, 5R) - 3- Ami nondchypoand of Wiughre §Y cambepreneree fepl dicompaund®t7 54 58 hal 56

57 15 A .58 . f
ot ruct ur o SR $6.07 ol FinBupaMy RRL BPA{cE et SRS COMERANARE
trietByl silgerding todhs procediire 80KboR TelchiRédban LAk.S ©992283: 799979712 et hod

described in Meyers, J. Org. Chem , 1993;58:36-42, could be utilized thus
treating a conpoff@mprusd pfigtushue 5¢ corboprepayd sropey remmpanndpfi 6 2003 - 51-

wi th sodiu ' j 5'5'%@ : l..with 3% HC
I n nmet hanol %@%%%ﬁ%gﬁ&gf’t%g@h@g@c n geﬁgggirﬁé’gﬁwlg&ng?grconpound of
struct ur e 5éhltmyde) naddrnseaidavd trdnsohetatiatiph esadidoriswith tBul v end treatetenbsf DMF and

ali ke 5 acgordi to the procedure of Kogg Tetrahedron Lett., 1992;
33: 7969- 797 Ffﬁuﬁg‘mﬁ%&%}? £ FeREEREit g h“—%?épifr oHEH 2% PBRY conpound of

strugpure Shm¥dtd, € Beorfide 3r SobheR R Bdd ThEREMIEAR o = 4O fi@eq br om de,
or chloride) un e’réﬁs‘%%nd%r et?aﬁﬁsﬁﬁcgt eﬁ]a:[?lon co‘%gi t%%r?s \R/lgtﬁ tBuEgl1 and
treat ment ofo latthm (seesiibotant &l, dr Qem Greral 1992;57c03 8106 hiferithe prepatition obpper
salt, such 2 ¢ %1 lgc%m 54) in a solvent such as THF and alike. The procedure of Koot,
Tetrahedron Lett., 1992;33:7969-7972 exemplifies this method.

To one skilled in the art it will be appreciated that rational choice of either

15 R- or S-primary halides 55 would give rise to the requisite isomer at C5 of the
final amino acid.
Compounds which could be prepared in this manner include:
(38,58)-3-Aminomethyl-5-methoxy-hexanoic acid;
(38,55)-3-Aminomethyl-5-ethoxy-hexanoic acid;

20 (38,58)-3-Aminomethyl-5-propoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-ters-butoxy-hexanoic acid;
(35,5S)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;

(38,5S)-3- Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid;

25 (38,58)-3-Aminomethyl-5-(3,3,3-trifluoro-propoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-phenoxy-hexanoic acid;
(3S,58)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid;

30 (38,5S)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-s-(4-methoxy-pher_xoxy)-hexanoic acid;



10 limted to, copper brom de or copper iodide. The resultant

organo-cuprate is added to lactam(see Koot et al, J. O ggpthgfl: 206992

57:1059- 1061 for the preparation of the chiral | act am 54) In a solvent .

such as WHRB0aP8al i ke. The procedure of Koot, Tetrahedr opclBidorseh992;
33:7969- 7972 exenplifies this nethod. To one skilled in the art it wll

be

appreci ated that rational choice of either 15 R or S-primary halides 55

would give rise to the requisite isomér<at C5 of the final am no acid.

Conpounds whi ch -PAnhQRSHSDS (1L
(3S, 5S) - 3- Ami norr(eatsﬁﬁglg- 5- met hox ?he>gar?§)%i]é&{a)§|ﬁm&ﬂ HELaHER acig;

(3S, 5S)-3- Ami no - BASIRYR hh&é?r@h&thm-ﬂ;lemy)-hexanom acid;

3S,5S)-3-Amin noi c CI d;
(32593 A nonEERA = EABRRREN AR ekl peancic ai
(3S,5S)-3-Anm nOn@ﬂ;ﬁﬂ)-ﬁAﬁﬁném&hyDXﬂJﬂiﬁ@-ﬂﬁéﬁo)@%gxanmc acid;
(3S,55)-3-Amn - 5-fl uoronet hoxy- hexanoi ¢ aci d

(3S, 5%) - 3- Am ): %Ap’zn@m%wﬁmphmh@ﬁm atid; 25

3S, 59) - 3- Ani h i d;
(35 59 Am e - ARG
(3S, 59) - 3- Ami nonésr@S)-35Agﬁnmhéthy196+aﬂm9xyheh@mmm1@§dlal

(3S,5S)-3-Anin Ir’%g 3- chl or o- phenoxy) - hexanoi ¢ aci
(3S,5S)-3-Amin [I@{s )-35ApnRetY S ﬁ%hﬂx&}prma@x@m@add 30
(3S,55)-3-Amn tsh_a)g -35A§Iﬂgj(§ Wu aci.d
(3S, SS) - 3- Am norret I -5-(3- 111 ?PGJ?%@P XY #exgﬂgl %x%rbouaacxd
(3S, %) - 3- Ami non@ﬁkﬁ,ﬂ)-%A(lﬁndmﬁhybé-mmh wh J,lﬁxﬁimdaémd i
3S, 5S5) - 3- Ami 4- e enox exanoi c_ aci 10 Decenber
6\0 00/ )76958 5 1rr(%§:}>§a A}éi%nﬁgyﬁ% ﬂglorometﬁ}xyd-methyl hexanoic acid;
(38,55)-3- -Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl-hexanoic acid;
(3S,SS)—B-Aminomeﬂayl-S-methy1-6-(3,3,3-triﬂuoro-propoxy)—hexanoic

acid;

15 (38,58)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;
(3S,58)—3-Aminomethyl-6-(4-chloro—phenoxy)-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;

3 S,SS)-S-Aminomethyl-6-(4-ﬂuoro-phenoxy)-S-methyl-hexanoic acid;

20 (35,5 S)’3-Aminomethyl-é-(B-ﬂuoro-phenoxy)—S-methyl-hexanoic acid;
(3S,5S)-3~A1ninomethy1—6-(2-ﬂuoro-phcnoxy)-5-methyl—hexanoic acid;
(38,55)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid;
€ S,5S)—3-Aminomethyl-G-(3-methoxy-phenoxy)-S-methyl-hexanoic acid;
(38,55)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;

25 (38,58)-3-Aminomethyl-5-methyl 6-(4-triflucromethyl-phenoxy)-hexanoic

acid;

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

(38,58)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic

30 acid;

(3S,58)-3-Aminomethyl-5-methyl 6-(4-nitro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-methyl 6-(3-nitrd-_phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid;

2003



acid; 30 acid; PCT/U500/15070 -52-
S, 5S) - 3- Am nonet hyl -

(3S, 5S) - 3- Ani

(3
5- ( 3- net hoxy- phenoxy) - hexanoi ¢ aci d;

10 December 2003
nonet hyl - 5- ( 2- met hoxy- phenoxy) - hexanoi c aC|d

( 3S, 5S)WBIKFAYH et hyl - 5- (4- ni t r o- phenoxy) - hexanoi ¢ aci d PCT/US00/15070

(3S, 5S) - 3- Ani
(3S, 5S) - 3- Ani
(3S, 5S) - 3- Ani
(3S, 5S) - 3- Ani
(3S, 5S) - 3- Ani n
(3S, 5S) - 3- Ani n
(3S, 5S) - 3- Ani n
(3S, 5S)- 3- Ani n

nonet hyl - 5- (3- ni tr o- phenoxy) - hexanoi ¢ aci d;
nomet hyl -5-(2-nitro- phen% %Yy) - hexanoi c aci d;
nonet hyl - 6- net hoxy- 5- met hyl - hexanoi ¢ aci d;

noGs, ﬁg):-s&mhmﬂmﬂw%mmbxmmahybhmmg acid:
-5
T B3 A e SRR > e G agic:

ggs qu-afi ImdM1XYy éoum}it&hen@mgpan@ma&m

uoronethoxy 5-ret hyl ~hexanoi ¢ acid; (3

S, SS) - 3- Ani norret(InS'BRBS(Mﬂmm@le&-hmwmﬁllfﬁemhwl-hmm|aeldac| d; (35S 5
o) S T 2B el ok R g abaanol
mn

(3S, SS)-3-Anmn oss bg?.gBAﬁﬁlmgﬁg tR¥105- taﬁmmggxlayl hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet’h 6- (3-chl or o- phenoxygy 5- et hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Ani nor@$.h -36A(Ilznmh¢tb}' Pﬂgwrﬂ@tdhyl hexanoi ¢ aci d;
(3S,5S)-3-Anm no - hexanoi ¢ aci d;
(3S,5S)-3-Anmn Kﬁ'ﬁéba %‘g}'los %hgﬂg n%}-mgogg yl - hexanoi ¢ aci d;
(3S,5S)-3-Am aci d;

(3S, 5S) - 3- Ani
(3S,185) - 3- Ani
(3S, 5S)-3- Ani n
(3S, 5S) - 3- Ani n
S 5 S)-3 - Ani
S, 5 S)-3 -Ani
(3S, 59) - 3- Ani
(3S, 5S) - 3- Ani n
(3S, 5S) - 3- Ani n
15

20

25

30

noes ISRP 36Aﬁ12n61hétﬁ§105-ﬂi't¢lﬁm3@é):alﬁnmlﬁty| - hexanoi ¢

nomet h - phenoxy) - 5- et hyl - hexanoi ¢ aC|d
norabAR)-JeAgRore oagoiee
| - hexanoi ¢ acid;

:@?gﬂ) 36%%5 t gﬁ%’ -trf Oq%grorre@i - phenoxy) - hexanoi c (3

nomBSbRD;ﬁAmtﬁ:bxhymyﬁs,(?’a’dmtethyMoutanmtidyI - phenoxy) - hexanoi ¢ (3
nonet hyl - 5- net hyl oroneth phenoxy) hexanoi ¢
norfé%iéé %WPWF*B"%% fﬁm& T

exan0|c aci d;

S T ¢
(3S 5R)-3 -Aminomethyl-5,10-dimethyl-undecanoic acid;
(38,58)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;
(38,55)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid;
(3S,55)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(3S,58)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S,55)-3-Aminomethyl-7-fluoro-5-methyl-heptanocic acid;
(38,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;

(3S,55)-3- Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(3S,58)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(4-chloro-phenyl)-3-methyi-hexanoic acid;
(3S,58)-3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-hexanoic acid;
(38,58)-3-Aminomethy}-6-(2-chloro-phenyl)-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,58)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hexanoic acid;
(3S,58)-3-Aminomethyl-6-(4-fluoro-phenyl)-5-methyl-hexanoic acid;
(38,58)-3~Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-hexanoic acid;
3 S,SS)-B-Aminomethyl-6-(2-ﬂuoro—phenyl)—5-methyl-hexanoic acid;

rret hox
sl - hexanoi c aci d;



10 Decenber 2003 WO 00176958 PCTI USOCQJI 5070 -53- (3

S, 5S) - 3- Ami nonet hyl - 6- benzyl oxy-5-net hyl - hexanoi ¢ aci d; 15 pecember 2003
(3S, 5R) - 3- Am nonet hyl - 6- cycl opr opyl - 5- net hyl - hexanoi ¢ aci d;

(3S, 5R) W dumensyret hyl - 6- cycl obut yl - 5- et hyl - hexanoi ¢ aci obmfggooﬁsé,ﬁ) -3
- Am nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi c aci d;

(3S, 5R) - 3- Am nonet hyl - 6- cycl ohexyl - 5- net hyl - hexanoic acid; (3

S, 5R) - 3- Ani nonet hyl - 5- net hyl - hept anoi c94ci d;

3S, 5R) - 3- Ami no - B- c
Ess 5R§ 3- An noggépgfikyg pﬁﬁﬁ.ﬁ)q ﬂﬁgtr?gxﬁgilhgl-@)ﬁahgny (Bgptanoic acid;
S, 5R) - 3- Ami nonet B4, 515)-Mlhmbmd:ﬂ1},&ﬂeﬂ4€c}ﬁ6ﬂ0dphen3rg -5-methyl-heptanoic acid;
nmet hyl - undecanqi ¢ aci

3S, 5R) - 3- A
233 5R§ 3- Am 28%%‘#1 AfBRetIb (G- %h:emi) -5-mgthyl-heptanoic acid;

S, 5R) - 3- Ami nonret {»d 519).7-Ahiie 1.8CH2 )
(3S, 5R) - 3- Ani norret%dhy]%) 5, 8- di met @ngﬁgaﬁ%l Bfenis methyl-heptanoic acid;

(83 g R)SSR ;3 émAnomat @3, 515)—34?8H§Mylde(@emgﬂmx§up}ﬂnyl}5-methyl heptanoic acid;
m no i undecanoi ¢

(3S, 5S) - 3- A nogﬁﬁ%ﬁ‘) g’ H’gﬁﬁ’w e ethosyphsey BYl)rS-mefhyg-beptanoic acid;

S) - 3- Am nonet hyl ¢38, ﬁi)-ﬁ-ﬁhﬁinﬁﬁieﬂi@'l ‘7%%@{?1%5(? éﬁgléﬂ?j 5-methyl-heptanoic acid;

(3S, 5S) - 3- Am nonet hyl - 5-cycl opr opyl - hexano

(3S, 5S) - 3- Ami non&xS3R)-B-Arh monmﬂﬁdﬂeﬁmerbqﬂmnyl)é-meﬂlgﬂ-héﬁanmc acid;
(3S,5S)-3-Am no uor 0-,5- anQic a

S, 5R) - 3- Ani nom%—?%ﬂ?m\?ﬂ%’[ éﬁ@ﬂ&ﬁédna‘ Yfl hePtamlc acid;

3S, 58) - 3- A -T-nifo
(35 58 - 3. A ﬂgmst h%} S ﬁﬁ#‘ﬂ%ﬂ?ﬂnﬁéﬁz@lﬁ%ﬁ‘ P hep @t acic

(3S,5S)-3-Amrin Aﬁ@pﬁwﬂwl-érmﬁwl-h@t ehaic addd; 25
(3S,55)-3-Amn _%) net hyl exanoi c acid;
(3S,5S)-3-Anmin - ﬁlﬁ{n% eﬁ{ gﬁ"? §7"ﬁé‘?‘r‘l’ﬁ° exanoi ¢ aci d;
(3S,5S)-3- Ami nOﬁﬂﬂﬁﬂ}ﬁ-ﬁﬁﬁmhieﬂiy@-ﬁpxheﬂwi-hoﬁ-ﬁﬂaidwhm@exano' c acid;
(3S,5S5)-3-Anin 2&) %5% - met hox henyl ) - 5- met hyl - hexanoi ¢ aci d
(3S, 5S) - 3- Ani n r@ ) C3AMHR 'ﬁ'ﬁ ansthyl-ectrfiseniie atidxanoi ¢ aci d: 30
(3S, b$) - 3- Am nO”PZ)ttﬁ13,5@)(32%&%&@19931@&%%-&1%&@{& alganoi ¢ acid;
(£)-(38,58)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(38,58)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(38,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
20 (Z)-(35,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid; and
(E)-(38,5R)-3 -Aminomethyl-S-methyl-undec-?-enoié acid.

Method 8



(3S, 55) - 3- Ami nonret hyl - 6- (4-f | uor o- phenyl ) - 5- et hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 6- ( 3-f| uor o- phenyl ) - 5- et hyl - hexanojgp er2003
(3S, 5S) - 3- Ami nonet hyl - 6- (2-f | uor o- phenyl ) - 5- net hyl - hexangi ¢ acl d. o1

DecenmbeWOMGFPHO 00/ 76958 PCTI USQO/ 15070 -54- (3

S, SR) - 3- Am nonet hyl - 5- met hyl - 7- phenyl - hept anoi ¢ aci d;
(3S, SR) - 3- Ami nonet hyl - 7- (4- chl or o- phemgl ) - 5- net hyl - hept anoi ¢ aci d;
(3S, SR) - 3- Am nonet hyl - 7- ( 3- chl or o- phenyl ) - 5- net hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Ami normmhmpomqtﬁmcwqowrhﬂgre@rﬁvbﬁmaq@@moanép’é acid; 5

(35 53 RGeSO oo B AT SR SR RAP BB
(3S,5R) - 3- eﬁemrehyhnder cendiléii@eycritieany Mitkumobt SkrHzen) w3atlc aci d;
(3S, 5R) - 3- Am nonet hyl - 4-f | uor o- phenyl ) - 5- net hyl - hept anai c_ aci d;

(3S, SR) - 3- Ani nor@tcnmpom of SIS RRHY by PrepsrdHiem sempeEi of acid: 10 (3
S, SR)53- Am “Offﬁx?xgb} ufegtﬁrrelwﬁ{tﬂfgg@ﬁﬂyépmuﬁ?@% AR bAnRSE: (3 S5

S)-3 Am NGOEY enoi ¢ acl

(3S, 5R) - 3- Awefmmy ik réicfir@t ih)clarrﬁ:dtouiuéﬁh%dlmmdtal in ammonia.
(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - non- 8-enpi ¢ a
(E)-(3S, 5S) - 3- At Bt} Vdrswﬁ@@ﬁypmae%fbﬁ'éw&rl@ gi¥s Hse tpgbe desired amino

Z 3S, 58
E Zg E 39 5 Sg acid ﬁﬂh ﬁg oﬁ¥l+ vxg'hgglto:% %t?qle o@ Ot%tgctgﬂagtmn could be utilized.

(E)-(3S,59)-3- AnCnmpauﬁdslw}Eemdebe pmpaﬁadandius nonet;include:

(97432 303 A ASIEA L Sl af00: TRl S Boad

E 3 E gg g% 3 A %gﬁqé?tﬁngmd?ﬁlﬁ%%hgﬁgsﬁ%??%ﬂ HRplnoicadid 0 ph 0 0

pm ~'-- ~ p OH(38)-3- Atmnomethyl-7 (3-chloro-phenoxy) S—methyl-heptanoxc acid;
(3S)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-heptanoic acid;

15 (38)-3-Aminomethyl-7-(3-fluoro-phenoxy)-5-methyl-heptanoic acid;
(3S)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-heptanoic acid;
(38)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyl-heptanoic acid;
(38)-3-Aminomethyl-7-(3-methoxy -phenoxy)-5-methyl-heptanoic acid;
(38,)-3-Aminomethyl-7-(2-methoxy -phenoxy)-5-methyl-heptanoic acid;

20 (3S)-3-Aminomethyl-5-methyl-7-(4-triflucromethyl-phenoxy)-heptanoic

acid;

(3S)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-heptanoic
acid;

(35)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-heptanoic

25 acid; |
(38)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid;

30 (3S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;
(38)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-flucro-phenoxy)-5-methyl-hexanoic acid;



-55- A
60 (R2)mm= 0-4 59 10 Decenber 2003 WD 00176958 PCTI U500115070
gorrpOl(Jnd) of structure 60 can be prepared froma conpound ¢ pglietinhe 59
through treatment with an appropriately substituted phenol (including K
phenol iWwodkfi§9s8nder conditions described by M tsunobu, Syifhamhsserd981: 1.
A conpound of structure 59 could be prepared from conpound of structure 39
by treatment with sodiumor lithiummetal and alike in amonia. .
5Preferably, the reaction is carried om%wi th sodi um net al in gmnr)rinlng. a-(I:-ihg

i i COahRuReh (40 i i sired.a
glr rte(r:]te Qgg; gggﬁl iisgj—?\ydr ol ysi sﬁ%f t héﬁllgg?b%?%dtnéﬁf%%eﬁﬁg—%lg}?nme& W-pbe
utilized. Corrpour{ag)'@\ﬁﬁ@rnomﬁﬁl}d-ﬁb(é-mc&pay@ﬂehmﬁ)kﬁ-@g@nhexaﬂomc@e:
I o SOt W E—
10( 3S) - 3- Ani norret(BS)-SZﬂuﬁﬁroﬁMWl@-xaemsmsxhqéﬂﬂsﬁdﬁyétnﬁ-ﬁa‘i&%ﬂ&gl)ﬁmﬁ%io‘?%
(3S) - 3- Am nongt hyl - 7- (2- chl or o- phenoXxy) - 5- net hyl - heptanorc acid; (3
S) - 3- Ari nom@EWY | - 7- (4-f | uor o- phenoxy) - 5- net hylh- Ihﬁpt ?nm c amcgj;d.

- 3- Ami nonet h (2 (311 henoxy)-5- Mgt ept.anoi ¢ -

E g% - 3- Ani nonet h ?SZB%%D{"ID%J{%P%]%@%@%(gtﬁgllﬂej/ﬂm%@ﬂt@ﬁﬁ?’éy jall??‘@}o_lc
15( 3S) - 3- Amiacidrret hyl - 7- (4- met hoxy- phenoxy) - 5- me';]h?/l hheft anoi cagﬂjd;

- 3- Ami - 7- ( 3- et hoxy - phenoxy) - 5- et hyl - hept anoi ¢ d; _
(3535 At nonet (39LFAmREes- Deeh 6.0y Bumsrieskylmpoomgitexansid; aci
(385 - 3- Ami ngpmt hyl - 5-met hyl - 7- (4-trifl uoronet hyl - phenoxy) hept anoi ¢ 20aci d;
(3 S)-3-Anmi nonet hyl - 5-met hyl - 7- (3-tri fl uor omet hyl - phenoxy) - hept anoic (3
S) - 3-1&ni nonet hyl {sshwhyinoﬁxeaamsnmémypﬁqnaﬁﬂwipheiwy?miaﬁtﬁ@5&@0' c
(3S) - 3- Ami nonet h # 5:nmethyl - 7- é4- ni t r o- phenoxy) - hept anoi c .ac!.d’; 25aci d;

( 3S) - 3- Ani nomet h¥ Sk3fpigpmethyl-3-methyh 6 Buhe phenei-desinviaadid;

(3S)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-hexanoic acid;
(35)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid; and
3 S)—3-Aminomet]:1yl-6-(4-chloro—phenoxy)—S-methyl-hexanoic acid.

15 Method 9 Synthesis of C-4 substituted analogs
CN
/l\)\ CN NG COgEt
COzEt CO.Et CO,tBu
61 R &2a R 62B

CO-tBu CO,H

R R NH;
63 64

A compound of structure 64 could be prepared from compound of
structure 63 by treatment of 63 with hydrogen at 50 psi in the presence of a
catalyst such as such as Raney nickel in the presence of a base such as triethyl

20 amine in an organic solvent for example methanol. The resulting product is then

treated with an aqueous acid such as 6N HCl at a temperature between room
temperature and reflux. The resulting mixture could be subjected to ion exchange
chromatography to isolate the product 64.

A compound of structure 63 can be prepared from a compound of

25 structure 62B by treatment with an appropriate base, such as but not limited too



(3S) - 3- Ami nonet hyl - 5-net hyl - 7- (2- ni t r o- phenoxy) - hept anoi ¢ aci d;

(3S) - 3- Am nonet hyi 6- ( 3- chl or o- phenoxy) - 5- net hyl - hexanoi Cl(ﬂﬁédémberzgog
(3S)- 3- Agl ng%gérg - 6- (2- chl or o- phenoxy) - 5- met hyl - hexanoi g-a6&ddns070
30(38)‘§ AR t hyl - 6- (4-f 1 uor o- phenoxy) - 5- net hyl - hexanoi ¢ acl 3

(3S) - 3- Ami nonet hyl - 6- (3-f 1 uor o- phenoxy) - 5- net hyl - hexanoi ¢ acid; (3

S) - 3- Am nonet hyl - 6- (2-fl uor o- phenoxy)-—55- met hyl - hepanoi ¢ acid; 10 Decenber
2003 WO 00/ 76958 PCTI USOJ | 5070@?@

S) - 3- Ami nofasiwhygud %ﬂn@tth]d “Hh %@153 5“41%‘1 #ivlating magent such 3

(sté imAan{r}g{}ﬁiq}é{)g ?cze b33 pﬁ&ﬂsm&té tPa m%éhx Ladiexaneiso m an(3

enoxy) - 5- et hyl - hexanoi ¢ acid
(3S) - 3- Ami amthkaﬂraB}ygﬁtehyictﬁn@ﬂcarrmﬁ Ioubb)oumtimglarqohémuW)achmpam c 5 acid;

(3 95-3-A t hyl | -
R N e e T
(38) 3- Am Wtwlbx%rﬂ@w&é 6- (4- ni tro- phenoxy) - hexanoi ¢ aci d;

(39)- 3 Am nonet -met hyl 6-(3-nitro-phenoxy)-hexanoi c acid;
(3S) - 3- Ani nonet mytmspmdwﬂstrecmﬁan cmlmemmc} fioexaswnpowndiod: (3

(Sé s? AR %ﬁﬁ%ﬂﬁx Hé&,‘ﬂ’le{}fﬁg G‘Pat%(;ﬁl&j%‘g%%&aé 24¢7°0° 15 Method 9
Synthesi s @im§0ht 24GapdrhitEBkrvea SGT &m @mﬁt R CRtBu ON 63 CN
A compound of structure 62A can be prepared from a compound of
10 structure 61 by treatment with an appropriate alkylmetathalide such as an
alkyllithium reagent or an organomagnesium halide in a solvent such as THF or
ether in the presence of a copper salt, such as but not limited to copper iodide,
copper bromide dimethylsulphide. Alternatively, the reaction may be carried out
by the treatment of the nitrile in a solvent such as ether at, or below, room
15 temperature with an alkylmagenisum chloride.
A compound such as 61 can be prepared according to known literature
procedures between the condensation of isobutylaldheyde and

methylcyanoacetate.



CO2Et R 62A 64 R 62B A conpound of structure 64 could be prepared from
conmpound of structure 63 by treatnment of 63 wi th hydrogenyat.aBePHo3i N the
presenc at al yst such as such as Raney nickel in the presence of a
base su?ﬁggosﬁﬁg#et hyl 20 ami ne in an organic sol vent for BSHHRE508t hano .
The resulting product is then treated with an aqueous acid such as 6N HC
at a tenperature between room tenperatgce and reflux. The resulting

m xture cou e bj,ected.tq i on exchange chronmatography to isolate the
product 64. k&‘ﬁ‘iﬂrﬁ@tﬁ:\‘ %‘&’S‘é@lﬂ’&ture 63 can be prepared froma compound of
25 structure 62B by treatnent with an appropriate base, such as but not
limted too oic oic 10 Decenber 2003 WO 00/76958 PCTI USOCQO 15070 -57-

sodi um hydride, n-ButylR 1ithiumand alike anB an al kyl ati ng reagent such
as t-butyl brono or benzyl bronpa \in a solvent such asBDVBO or
THE an alike. PrefefabPy, +he—+eactjeq is carPiedout Ry tre : .

sol ution of a conpoun of structur g E wth sodi JE ydrilde and

al kyl ati on of the resul@ant anion w/th t-bBtyl bronoace\“cofh@fﬁlnd of
structure 62B can be gar epar ed froma corrpouggg of structure=62A by
treatnent with sodiumchloride in a solvent such as aqueous DMs®&7at a

t enperature between 50C and reflu conpound of structuge 62A can be
prepared froma conpound of LI ufture 61 by treat ‘
appropriate al kyl net al hal i d¢g xS~ an  al kyl l'ithi dadknt or an

or ganomagnesi um halddein & St Vvewg,esuch as THE o ¢

of a copper salt, such as puf ot [ini T€d T0 Coppesy| é‘f ~copper= br om de
di met hyl sul phide. Alternativelyggthe reaction be' carried out by the
treatnment of the nitrile in a solvent such as ether &9 or below, room 15
tenperature wth an al kyl gageni sum chl ori de.

CO,EL CO,H

————eererer—
e ———

R— R—H Ng R— R NH,
70 71 72

Doubly branched 3-substituted GABA analogs 72 can be prepared in two

steps from the azide 71 through hydrogenation of the azide 71 in the presence of a
5 noble metal catalyst such as 5% palladium on carbon and hydrolysis of the

resulting lactam with a strong acid such as 6 N HCI at reflux. The final product 72
can then be isolated using ion exchange chromatography. ‘

Compound 71 can be prepared in two steps by treatment of a lactone such
as 70 with HBr in a solvent such as ethanol at a temperature such as 0°C and

10 reacting the resulting bromide with sodium azide in a solvent such as dimethyl

sulfoxide at a temperature between 10°C and 80°C.

Lactone 70 can be prepared in two steps by oxidation of a compound such
as 69 with an oxidant such as sodium periodate in the presence of a catalytic
amount of ruthenium trichloride in a solvent such as acetonitrile at a temperature

15 between 0°C and 100°C and treatment of the resulting compound with potassium
carbonate in methanol followed at a temperature between 25°C and 70°C and then

treatment with an acid such as p-toluene sulfonic acid in a solvent such as THF at

reflux or an aqueous acid such as HCI in water at ambient temperature.



A conpound such as 61 can be prepared according to known literature
procedures between the condensation of isobutylal dheyde apgipecember 2003

nmet hyl cyanoacet ate. WO 00/ 76958 Method 10: C-4 Substitution 70 18 Decenber
2003 PCYOB8(369585070 -58 66 67 R= H N3 R-' H NH2 71 72 DbuHPY%r&iched
3-substituted GABA anal ogs 72 can be prepared in two steps fromthe azide
71 through hydrogenation of the azide.gdL in the presence of a 5 noble
metal catal yst such as 5% pal | adi um on carbon and hydrol ysis of the

resul ting | act andwiontpoand suchrag 64ad bs prapared by abyHeductionradfa agsapomnd fi nal

product 72 _can en,.be isol a . US| ' Gl y.
Conpound 7lsu8§ﬁs Eg “BP%%‘QF%@"’H’%&&&@ Asgt%gtpﬁl'sugﬁ)?‘g p@é@ﬁ%@ﬁ%&%ﬁ%ﬁﬁ%e such as
70 wi th HBrsolvendssé asedtier St THFosdatiaionlof e silenpgeaiolvditsarch as 0C and 10
reacting the resulting bromde with sodiumazide Iin a solvent such as

di met hyl  safviasnEagentsugh aeagstie aphydsidsan fisanesenes efmbasocuch asdrishial 70 can be
prepared in . Idat i on of a conpound such as 69 with an

oXi da%t suc#%ogtoogﬁg%gééﬁ% ate in the presence of a catalytic anount of
rutheni um tri chl Congeunds of seativeés sandie @mepaedbyreatiion ef Atongpduadper at ure 15

bet ween 0C and 100C and treatnent of the resu]tjng conpoynd w th potassium
carbonat e i FHCHBE BdVSh RysirpgsRet aaPméu{l@ﬁlpférOé{ShPeth% Biesensn 03 SEohismeBl and

then  treat e b8 SyARiIdaRHEbh Efbodin AIHGRE sl dQMidhofl d Tn a sol vent

such as THE at ux or an aqueous acl as HO 1 n water at ambient
t enper at ur econidiid/ GfARS Rl Cecartizgre20aBby RETHWSHR dEOfand 59-

10 structure 66 with a solution of ethanol saturated with hydrogen bromide gas. A

compound such as 66 can be prepared from a compound such as 65 by treatment
of a compound such as one with a strong base such as lithium diisopropyl amine
in a solvent such as THF at a temperature such as -78°C and reaction of the
resulting anion with a compound such as benzyl bromide or benzyl iodide.

15 Compor_.mds of the structure 66 (R = H or loweralkyl) can be prepared in optical
form from methods known in the literature (Davies, J. Org. Chem.,
1999;64(23):8501-8508; Koch J. Org. Chem., 1993;58(10):2725-37; Afonso,
Tetrahedron, 1993;49(20):4283-92; Bertus, Tetrahedron, Asymmetry
1999;10(7):1369-1380; Yamamoto, J. Am. Chem. Soc., 1992;114(20):7652-60).

20 Specific Examples
Example 3: Synthesis of 3-Aminomethyl-5-methyl-octanoic acid
0O O O

74 75

8] O

CO,H
— NH._ NBn
NH,

76
Example 3 77



A conpound such as 69 can be prepared by a by reduction of a conpound such
as 68 with a hydride reducing agent such as lithiumalum | in a
sol vent such as ether or THE and reaction of the resulti ngngg%ﬁ%*ﬂ%sth an
acyl at i YYOAYESE such as acetic anhydride in the presence PETASHmBeIsuch as
triethyl 5 amine or pyridine or the |ike. Conpounds of structure 68 can be
prepared by reaction of a conpound su%_as 67 with hydrogen at

approxi mately 50 psi in the presence of "a noble netal <catalyst such as 5%
pal | adi um od-Barzgbd-hiydrexyantthehpyselidims2-9hkaqol . A conpound of the
formula 67 can bgpaﬁgreg ‘g%lreaction of a conpound of 10 structure 66
with a solution Profydite (S & P2 k mohywiasxsided tsr @ salugomyeimethyl-conpound

such as 66 gapnba- ¢ ; u s 65 by - treatment of a
conmpound such ggﬁ O%gﬁ%ét;ﬁ% aofl lggéegg'b&%ggs%e)yggsc% %Qreﬁ??ﬁﬁuﬁocfﬁ g@fﬂ’bpyl am ne
in a sol vent 98Qd$H:828-8THEorgeneral enferdadfisyatiesieh(320 g, BB Amel)igact i on of the

resul ti ng ani.on with a,co nd, suc s benzyl bromi de or benzyl iodide. 15
Conpotnds oﬁ’%’%@eﬂmﬂlﬁ{"g{@én@ an e@?‘“‘?‘bﬁ%‘ﬂaﬂh@%‘% Thereasiopm@par ed in ‘

optical foesolkd esnowht Ragerdmewnd 260 ' ! | idn v d- chem,
1999; 64(23) : 8501- 8508; E{g%f\ J. Og. eg}#ﬁ%@@%@%?%u@ fonso,
Tet r ahedr onquargbed 2dgth2o): cigBciPandBancentratdd tnddreedead pASYWIEETHy  1999;
10(7) : 1369- - Yamamoto, J. Am. Chem SoG.., . 1992; 114(20): 7652-60). 20
Specific Ex%%gqugsw?xeéﬁ%f%d Wméﬁ?r‘ﬁ]ﬂ’é’ﬂéﬂ‘%s gn dP¥es FRagnerBL sitfatsy pod et anoi ¢
acid 0 0 Hevapdr&tb@td driyhiss 74 ?v'élw. )| 6203 /. ;7003 WO
00/ 76958 PCT/%%OO/ 1507% 260- 1~ BenzyT - 4- h?gﬁgxa?%%’ghef%%ﬁ?lﬁdi ne- 2- one 74
10 TH NMR (CDCl3) 8 7.30 (m, SH), 4.38 (d, 1H, J = 14.7), 4.46 (4, 1H, J = 14.7),
3.56 (m, 2H), 3.36 (m, 1H), 3.10 (m, 1H), 2.52 (m, 2H), 2.26 (m, 1H). MS, m/z
(relative intensity): 207 [M+2H, 66%). IR (KBr) 3345, 2946, 2866, 1651, 1445,

1025, 737, and 698 cm-1.

1-Benzyl-4-iodomethyl-pyrrolidin-2-one 75

15 To alcohol lactam 74 (11.18 g, 0.056 mol) in 210 mL toluene was added in
turn, triphenylphosphine (20.0 g, 0.076 mol), imidazole (10.8 g, 0.159 mol), and
iodine (19.0 g, 0.075 mol). After stirring the suspension for 1.5 hours, the
supernatant was poured into another flask. The sticky yellow residue was washed
twice with ether and the solutions were combined. The solvent was evaporated

20 and the residue was chromatographed on silica, eluting with 1:1 acetone/hexane to
give 7.92 g, 46% of the iodolactam 75 as vellow oil. I1H NMR (CDCl3) 6 7.25 (m,
SH), 4.38 (d, 1H, J= 14.6), 4.46 (4, 1H, J= 14.6), 3.38 (dd, 1H, J=7.8 and 2.2),
3.20 (dd, 1H, J=5.6 and 4.4),3.12 (dd, 1H, J= 7.3 and 2.4), 2.96 (dd, 1H,J=5.8
and 4.4), 2.60 (m, 2H), 2.22 (dd, 1H, J= 10.5 and 9.7). MS, m/z (relative

25 intensity): 224 [M-H-Bn, 94%)], 317 [M+2H, 64%)]. IR 3027, 2917, 1688, 1438,
1267, and 701 cm-L.

1-Benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76
To a suspension of magnesium turnings (0.50 g, 0.021 mol) in 15 mL of
dry THF under nitrogen, was added an iodine crystal and 2-bromopentane (2.88 g,

30 0.019 mol). After an exothermic reaction which was periodically cooled in an ice



Sodi um bor ohydride (8.0 g, 0.211 nol) was added to a solution of nethyl -

i - benzyl - 5- oxo- 3-pyrrolidnecarboxyl ate 73 (See Zoretic et |@becetbe 3093

Chem, 1980; 45:810-814 for general nethod of synthesi s)%%_SZ. 0 0.137 .
nol ) i n'W9 0p/78958 net hoxyet hane (600 ni) and refluxed for Wflg‘mThe
reaction was cooled to roomtenperature and 200 nL of water was added. The
reaction was quenched with 1 Mcitrigjacid and concentrated under reduced
pressure. The residue was extracted with dichl oronethane, dried over
magnesi um shatl, ahereactive was\etiped at mont ermpesats fortohayiry Eight mifliliers@f% of t he

.77, o agbpgclimale ipn il BTTHT ik Bt - didy ey 1
(R (ko) 5ot Mgkt oy Mpolidonddd By M hsBiihehy- ¢ T, e 09 4

1- Benzyl - 4- b RdRaRE-DY0ne S1ih 25 ndll, Bry?THR and%hd ResdlfingkepRadion aas Rstirat(11. 18 g,

0.056 nmol) i'n 210 nlL toluene was added in turn, trlfphenyl phosphi ne (20.0
g, 0.976 oG fardiwameSamringovas egntiguersy reasn Jemperature; fgr i heugbedorg g, 0. 075

mol ). After stiyring.the suspension for 1.5 hqurs supe ant was
pour ed i nt cTHRGIHE _%%@Wat?ﬁé&?bf”&ﬁéww ﬁﬂgﬁl%?&g&ww&%@ ®twice with
ether and t#gscid e pRRHHIMR! BrAed!and b sohtRnSPds\EH caiste@ WARPEBERMA20 and
t he resi due was chromatographed on silica, eluting with 1:1 acetone/ hexane

to give 7.&2edpvesemgndsiuthsulfaeolhecrolivenywanevaperatasiynger vacupmngd theDC13) S

7.25 5 4.38 1H, .J= 44.6)..4.46 (d, = 14.6). .2..38 (dd, 1H,

[ LN sige cg'é’."%‘g’g(%i’&{ed P“ﬁ}lh"j‘ el:“‘%’.gé’“g’ngqf."%%e@?@e E%lé‘:"ei‘ ,g’g ='7.3
d 2,4), 2 5 - 2 BC 2 , 1 H J

2n10.¥g ?alnd 6&%&%-@1%1—%;(&1@??}%% 1#8?%%%@? ?&‘{erzﬁ 4 FMI b B@)g%?@ 317

[ MF2H, 64% 7':1?E (?ﬁélﬁ) R94 tm, 3988,321¢38 1), 186 248 (ng D), 2.40 (m,

1- Benzyl - 4- pentyl)-pyrrolidin-2- ongm’7gmpfo a suspensi on of
magnesi um t LH) Hit(mi,AHHN1.30 (@, 68, Inbd jm, 1), 896i(mo6H).avI$, madrelaiiesr ni t r ogen,

Ater an oxOusIH 2] UaeRod 00 it UBERRER ET P, Jelaratl 7hedn i ce 10
Decenber 2003 WD 00/ 76958 PCT/ US00/ 15070 -61-
4-(2-Methyl-pentyl)-pyrrolidin-2-one 77
15 A 250 mL 3-neck flask equipped with a dry ice condenser was chilled to
-78°C. Ammonia (80 mL) was condensed into the flask and 1-benzyl-4-(2-methyl-
pentyl)-pyrrolidin-2-one 76 (1.67 g, 0.006 mol) in 15 mL THF was added. Freshly
cut sodium beads were added until a deep blue color persisted. The cooling bath
was removed and the reaction stirred at reflux (-33°C) for 1 hour. The reaction
20 was quenched with ammonium chloride and the excess ammonia was allowed to
evaporate. The resulting residue was diluted with water, extracted with
dichloromethane, and dried over magnesium sulfate, Evaporation of the solvent

followed by chromatography on silica eluting with 1:1 acetone/hexane gave
0.94 g, 86% of the 4-(2-Methyl-pentyl)-pyrrolidin-2-one 77. 1HNMR (CDCl3)
25 5 6.25 (br, 1H), 3.44 (m, 1H), 2.95 (m, 1H), 2.54 (m, 1H), 2.40 (m, 1H), 1.98
(m, 1H), 1.30 (m, 6H), 0.80 (m, 6H). MS, m/z (relative intensity): 212
[M-+2H+CH3CN, 100%]}, 171 [M+2H, 72%], 170 [M+1H, 65%).



bath, the reaction was stirred at roomtenperature for 2 hours. Eight
mlliliters of Li2CuCl4 (nade from84 ng Lid and 134 ny;EBCREbLibodd nL of
dry THF) was added at OC fol |l owed by dropw se addition of

1- Benzylw4 ,%g%mst hyl - pyrolidine-2-one 75 in 15 nL dry THF, and the
resul ting suspension was let stir at 5 OC for 3 hours. StP¢FUSRY/1HH8
continued at roomtenperature for 1 hour before quenching with a saturated
sol ution of ammoni um chl oride. Water wgs. added to dissolve the precipitate
fornmed, and_ the solution was then extracted with ether -and dried over
magnesi um staingmethyl-Somethyltoctanpie seiddExaspledyer vacuum and the resi due

10 699 of the. 1- oot T seR e foroRo Tl AN e a0 vl T e

(CDC13) S &!sswve(dlm TOHL oﬂMﬁCmmﬁHﬂuxaiﬁﬁz()rﬂouﬂd%egelﬁﬁoﬁwas 1H), 2.56 (m
IH), 2.40 Q‘Pﬁ‘ﬁ §] 1.30 (m 6H), (m 0.90 (m 6H).
MBS, mz (re?V&P?R? d ynderyae W)and?@ qwmolwxqfth@quumms@mmmsz% 260
MtH, 5729 Meash din:. 2- 77 A, 2 k
1'asic aut pooyeESYRPLY 0D tkotely BUIOI & aB g foat Gad bogteistidon: & (80

n) was corsiénER.G giade Wherf'f'l&scbolmnﬂ viastebited, firdt with WRkdd)ntil the eluent
pentyl)-pyrrolidin-2- in 15 nL THE was added.

0 (1.67 0. 006 m)l)
Freshly cu?t® s%&?ﬂ%@gggn&@e@%]ﬂg% ﬂﬁﬂom@lhﬁ@pxtﬂe@hﬁ@mﬁmerm sted. The
cool i ng batdmm¥aant yﬁg 849 I X for 1
hour. The reaction wase qugh%rﬁgﬁérgm%#é;%ﬁgtﬁ%%% g‘m %}H lﬂfg?ehi%xcess
ammoni a waswhitd WW&@thonﬁﬁmerﬁsaﬂdm m%Sdaduﬁn\tﬁ@n frl uted with
wat e[)q extr ct ed with _dichloronmethane, and dried over magnesi um sul fate.
a

Evapt? at | or? diovrhie ke thewmine erid g H39%h i MVBCIRODPS 35001 (g aHB Ut i ng

with 1:1 age gave.. 0.94 g, 86% of the

4- ( 2- Met hyl* %‘g ﬁlgxﬂ%r(mulai)#é%mlﬂm 14H(R 1EDDCE8 (bi2s 151)51.28 (br, 1
, 3.44 lg .98

T 51 50" (G HEby 148 ¥, A1, oled P, g P il Lad ot (T

[M+2H+CJ-|3CNOO%GO%, 171 [M+2H 729% , 170 [ M+1H, 65% . 10 Decenber 2003 WD
00/ 76958 PCTI US00/ 15070 -62- 3- Am nonet hyl - 5- et hyl - oct anoi ¢ acid (Exanpl e
3) The 4-(2-nethyl-pentyl)-pyrrolidin-2-one 77 (0.94 g, 0.007 nol) was
dissolved in 70 nL of 6N HO and refluxed for 20 hours. The solution was



evapor ated under vacuum and an aqueous solution of the residue was applied
to 5 Dowex 5SOMK 8-100 (strongly acidic) ion exchange resifypbatpBahopeen
washed with HPLC grade water. The colum was eluted, first with water .
until tIEOBVIEE was at constant pH, and then with 5% aRe3HSIMFIIFUr oxi de
solution. The ammoni um hydroxi de fractions were evaporated and azeotroped
with toluene. The white solid was washgd with acetone filtered and dried
in a vacuum oven for 10 24 hours to give the amno acid 0.61 g, 59% 1H NWR
(CD30D) 8 3I@mple 4:1$)nthesds &3-AminbkiethP-312-dimethiHpetanoRGiefdn 114), 2. 14
(brm 1H), 1.60 (bran, 1H, 1.38 (m 4H), 1.18 (m 2H), 0.60 (m 6H). M5,
mz (relative intensity): 188 [ MH, 100% . 10 Decenber 2003 WD 00/ 76958

- 63 PCTNSOU/ 150700Exarrpl e 4: Synthesis of 0O

3- Ami nonet hyl -5, 79idi net hyl - octanoic acid MeO 78 81jjOve Ove OWve 82 McO2C HO

79 80 83 Owve Owe 2H_AH2 gple 4
1- (4- Met hoxyMseX¥izy| Jif 5- o¥jo- pyr r ol i dime=3- car boxylic I\é ester 79
O

MCOzC OMe
78 79

'

0] 0
\ﬁ/ N/\(j\ \ﬁ Nl\@\
I HO
OMe OMe
O 0
SScasli ﬁ\ﬁm
OMe

CO,H

NH,

Example 4

1-(4-Methoxy-benzyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester 79
To 4-methoxybenzylamine (42 g, 0.306 mol) in methanol (40 mL) at 0°C
5 was added the dimethyl itaconate (48 g, 0.306 mol) in methanol (13 mL). The
solution was stirred at room temperature for 4 days. IN HCl was added to the

solution followed by ether. The two layers were separated and the aqueous phase



To 4-met hoxybenzyl amine (42 g, 0.306 nol) in nethanol (40 nL) at 0C 5 was
added the dinmethyl itaconate (48 g, 0.306 nol) in methanolybd3mtl2ood e
solution was stirred at roomtenperature for 4 days. IN HCl was added to
the solwoitmmedsel | owed by ether. The two | ayers were sepapghfbosdiddsé he
aqueous phase 10 Decenber 2003 WO 00/ 76958 PCTI US00/ 15070 -64- extracted
with ether. The conbi ned organi c phases were dried. (MSO4). Upon
filtration of the drying agent the desi®®d material 79 precipitated from

(relative | nanectyi 4Gg, Th BARn ) Bfectit Bes Cop MRt 1. ¢

63.87; H, 6.f@fatidh 5&1321 ing Bfedhe dosirbP
4- Hydroxyrret hyla-ll -04 met 1o>g< gbenzey Sirpylrnr%?)m}ég|79 ré:?%tr?[é\édﬁ Iﬁé%}ﬁ&c’?#@

0. 081 nol ) w&%scgéﬂe@eduan u@dﬁgva@lmtzénzag 2%%. dﬂBam;&l(relétﬁ&(lnwhhtﬁt rﬁom
eacti on andSHMFELAGY .);ﬁ%n% ARG ot RPN HER B TR B he 10

resul tant sqidugdm@sﬁg ggwe@sggqgj hdration and the filtrate concentrated to
give alcohol SO as an oil 379

[ MFH, 100% . 4-1odonetbyl-I-(4-nmethoxy-benzyl)-pyrrolidin-2-one 81 To

G, 0. 077 mor§ 2 PReaeiR1 T ety BNy Heifind- SR80 165, 0. 075 mol ).

The suspension WsBHyi(15 870,081 friolywiseitided & Poiofs ROAS - 79/3&1%@{;:14161at ed

aqueous solution of sodiumthiosul phate was added and the two |ayers
separ at ed. ¥He0 ady) @b neom beanperames. dfter aﬁt}ﬁﬂlrmmterLMmB)\dJaﬁ bgef@RDI ned

or gani ¢ phas wi.t h rine, dried SO4) and concentrated. Flash
chr omat ogr aﬁﬁé %\@) '?‘ef%acﬁ‘miaﬁ t}feoﬁoafg’r?é‘lsggéflgg830%f°1¥P?éatP@sQ‘G€iég@aTbe| odi de

81 asl(a | H, 1009
S0 R S IR LY, 107

procedur e sialfohg Qésﬁlh@ﬂp}%fﬁhg,a&h%d\d&mlz—@danyéHner(sﬁyﬁEBﬂYMl-ﬂ)ﬁntyI)
pyrrolidin-3py %76 was utilized to give

4- (2, 4-di net hy pentyl)-1-(4-met hoxy- 25 benzyl)-pyrrolidin-2-one as an
oi I. 1.229, 42Rfdonddthyl144-micthaky-Yenyl-P&iolidin-2-one 81

To alcohol 80 (12.9 g, 0.055 mol) in PhMe was added triphenylphosphine
15 (20 g, 0.077 mol), imidazole (10.8 g, 0.16 mol), and iodine (19 g, 0.075 mol). The
suspension was stirred at room temperature 5 hours. A saturated aqueous solution
of sodium thiosulphate was added and the two layers separated. The aqueous
phase was extracted with ether and the combined organic phases washed with
brine, dried (MgS04) and concentrated. Flash chromatography (6:1 to 4:1
20 toluene/acetone) of the residue gave iodide 81 as an oil. 11.9g, 63%. MS, m/z
(relative intensity): 346 [M+H, 100%).

4-(2,4-Dimethyl-pentyl)-1-(4-methoxy-benzyl)-pyrrolidin-2-one 82
A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was utilized to give 4-(2,4-dimethyl-pentyl)-1-(4-methoxy-
25 benzyl)-pyrrolidin-2-one as an oil. 1.22g, 29%. MS, m/z (relative intensity):
304 [M+H, 100%].

4-(2,4-Dimethyl-pentyl)-pyrrolidin-2-one 83
To the lactam (1.17 g, 3.86 mmol) in MeCN (20 mL) at 0°C was added

ceric ammonium nitrate (4.2 g, 7.7 mmol) in H>O (10 mL). After 50 minutes a

g, 81% Ms, niz (relative intensity): 235 °



304 [ MrH, 100% . 4-(2,4-Dinethyl-pentyl)-pyrrolidin-2-one 83 To the |actam
(1.17 g, 3.86 mmol) in MeCN (20 nL) at OC was added ceri ¢y RouRpLLHRi trate
(4.2 g,é,] @#E%I) in H2O (10 nL). After 50 m nutes a 10 %f;ﬁgpﬁ 03 WO
00/ 76958 ¥ OO’ 15070 -65- further portion of ceric ammbniumnitrate (2.1
g, 3.86 mmvl) was added, and after 1 hour the m xture was absorbed onto
silica and flash chromatographed to gi-g6& an oil. M5, W (relative

intensity): 00% . 3- Am nomath .- di met hyl - n0|c aC|d
(Exanp! e 4) FEthar BPOCB AL AP RIT Bugird o 3O OR s 0ded, 2nd

3- am nonet hy 3¢ ﬂﬁ%mxime R&d ﬁﬂgf’cfed%‘tdjsdl@(ﬁm)ﬂléh%ﬁro‘ﬁ?a'io%%%ﬂeﬂztégﬁe%g' ve the

am no acid as a solid (relative intensity) 1009 .
Exanpl e 5: SﬂrMBem/s(rdatn(eSﬁteﬁsm bdhBvifiA, 180% %kt hyl - oct anoi ¢ acid MeO Ove am
Me02C 78 0 0 33 84 | 87 | Exanple 5 86 85 10
(S)-4-Hydroxymethyl -1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 84 To the ester
33 (49 g, 03108imoxhgthykS,Fidihie(liddcrdngoivacid{Beatpkot)i um borohydri de (22 g,
0.595 nol). After, 7 hours, Mcitric acjd s caref and, after
ef f er vescence had FOSEWE lﬂél@% 'hﬁ PRI TW?‘“&@%*% reactlon
octanoic acid (Example 3) was utilized to give the amino acid as a solid. MS, m/z
(relative intensity): 202 [M+H, 100%].

Example 5: Synthesis of (S)-3-Aminomethyl-5-methyl-octanoic acid

)Hm . Japage L

MeO,C
33

3 ey e

83

87
COzH

/:L/(/ NH,

Example 5

10 (S)-4-Hydroxymethyl-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 84

. To the ester 33 (49 g, 0.198 mol) in EtOH (600 mL) was added sodium
borohydride (22 g, 0.595 mol). After 7 hours, 1 M citric acid was carefully added
and, after effervescence had ceased, water was added to fully quench the reaction.

The ethanol was removed under reduced pressure and ethyl acetate added. The

15 resultant two layers were separated, the agueous phase was extracted with EtOAc,



The et hanol was renoved under reduced pressure and ethyl acetate added. The
15 resultant two | ayers were separated, the aqueous phaselﬁfggce%tglr?ﬁged
with EtOAc, 1 0 Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -6b- an e .

conbi nedvosgrwss phases dried (My804) and concentrated topg) vy
oil. MB, mz (relative intensity): [MH 100%. FARBodh B
(S)-4-1odonethyl-1-((S)-1-phenyl -ethyl)-pyrrolidin-2-one 85 A procedure
simlar to the iodination of conpound ®6-was utilized giving 5 iodide 85

&S Zn 2?. | #Ogl%:ale%onﬁ:?%fl?%‘@%?ic R%?gﬁ&? Q\d%é‘i}%& cN(;Ln%%ﬁm%éd fc"o?'gié\'rg ;a hlgévy 4.90;
4- (2- Met hyl opepsy bz drelative ﬁ&éﬁhﬁﬁ?ﬁq{hbtl%]pyrrol i din-2-one 86 A procedure

simlar to the preparation of I"~benzyl - 2- et hyl - pentyl ) - '
pyrrolidin-2-one 76 was utilized to give 2.71 g, 81.0%of 86 as an oil. M5,

mz 10 (rekatld.YEdd L Ydy 1 \ _ o 5. 315 H+CH3CN, 65% .
(S)-4-(2- I\/ek y1 Yﬁ%‘%&]g -éyqér)o} %é?#lgﬁ%ﬂg p%’%@%?i%%’&% simlar to the
IR bt rai s b et s L T

: : : as ol . : z (relative_intensi ; ,
10% , $11 [ Mﬁ?‘?ﬁéﬁaﬂmﬁ’é@i@. 5‘% Analrfptled gor C13H) 611N Oy &, 41451,
(S)-3-Amno - 3=met hyl - 0j id A procedure simlar to the
preparat i onH%PM-’ g%%ﬂ@%ﬁﬁg%%miﬁigc?éﬁm c acid (Exanple 3) was used
to give the amno acid (exanple 5) 0.88 g, 74.3% 1H NWR (CD3CD) S 2.95

, 2. , . , 2.2 , 2.0 b , . 50
g tr?r m1 H)lH) , ?q%%wfﬁy@ﬂ%%li?iwﬁpﬂl'et&%&?( ﬁ?lil‘EDsz'ﬂmgﬁ/(B, r m zll(-Dr el it ;Sve

i ntensity): 188 [Mslotedvh00Milar k8ol dbrbbhrichd QHELEERGY. 30 - vo
00/ 76958 10 Decgr{“t;%r 2003 P&fl_%&%‘%%%b PR Pop - L YUERRED: O
(S) - 3- Ani noRETeldin2-pee Foxwps Stilizdyigivech? hgoBt.0%of & &%an oil. MS, m/z

10 (relative intensity): 274 [M+1H, 100%), 315 [M+H+CH3CN, 65%].

(S)-4-(2-Methyl-pentyl)-pyrrolidin-2-one 87

A procedure similar to the preparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was used to give 1.14 g, 72.8% of 87 as an oil. MS, m/z (relative intensity):
170 [M+1H, 10%], 211 [M+1H+CH3CN, 90%].

15 Example 5: (S)-3-Aminomethyl-S-methjrl-octanoic acid
A procedure similar to the preparation of 3-aminomethyl-5-methyl-
octanoic acid (Example 3) was used to give the amino acid (example 5) 0.88 g,
74.3%. lH NMR (CD30D) & 2.95 (m, 1H), 2.80 (m, 1H), 2.40 (m, 1H), 2.25 (m,
1H), 2.05 (brm, 1H), 1.50 (brm, 1H), 1.30 (m, 4H), 1.10 (m, 2H), 0.90 (m, 6H).
20 MS, nv/z (relative intensity): 188 [M+1H, 100%], 186 [M-1H, 100%], 229
[M+1H+CH3CN, 30%].



Ph 88 Ph Os04, Nal0O4 89 NaH, Mel | Exanple 6 1IN HO Na, NH3 O\ -'--0\ 91
90 Ph (S)4-(2-Methyl-pent-4-enyl)-1-((9S)-1-phenyl-ethyl)-pyptolivdl hpd- one
88 5 A procedure simlar to the preparation of .

1- benz WMo ep/76958net hyl - pentyl )- pyrrolidin-2-one 76 was f QATHRE 1Y Vi ng t he
adduct 88 as an oil. 6 g, 74% MS, mz (relative intensity): 272 [ MtH,
1009 . -67-

(S)-4-(4-Hydroxy-2-nmethyl -butyl)-1-((S)-1-phenyl -ethyl)-pyrrolidin-2-one 89
Gs04 (2 nLEehmplelos Synthedivéf (Sh-3-AmtindueiHyl-Ganethdsiy@-methyhdeptaneive 88 10
(5.8 g, 0.021 nol) in THF/ H20 (3:1, 100 nlL). After 1 hour, sodium periodate
(11.4 g, 02¢jd3 nol ) was added. After 2 hours, the suspension was filtered
and the solids washed with dichloronethane. The filtrate was concentrated
and the residue azeotroped with toluene. The residue was dissolved in

et hanol and sodhum borohydr] de (2.509)1:ded. The suspensi S stirred at

room t enperat ur 1% oveynight. INRitric acid was added a the m xture
diluted with | ayler s wer e_separ atedndphhe
aqueous phase er and 9¥e M¥%bi ped nic dried
(MgS™) and-cgnhcentr at ed—Fras 00/ 76958 TO Decemnbe
PCTI USO011 -68- chromat ography (1:1 hexane/ Et OAc)
an oil. 4.2 g, 73% M5, nmfz (xelative intensity): 27
(S)-4-(4- Met hoxy- 2-net hyl - but yl
85

‘ resul tante”t
extract wi.th

f the residue gave

[ MtH, 100% .

“1- ((S) - 1- phenyl - et hyl )-@?ggl i di n-2-one 90
88

NaH, Mel l
0] 8] O
OH
NH, h
. IN HCl Na, NHq
————— g —er—
O O 0]
N N N
Example 6 91 90

(S)-4-(2-Methyl-pent-4-enyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 88

5 A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was followed giving the adduct 88 as an oil. 6 g, 74%. MS,
m/z (relative intensity): 272 [M+H, 100%].

(S)-4-(4-Hydroxy-2-methyl-butyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 89
0s04 (2 mL of a 4% wt solution in t-BuOH) was added to the alkene 88
10 (5.8 g, 0.021 mol) in THF/H7O (3:1, 100 mL). After 1 hour, sodium periodate

(11.4 g, 0.053 mol) was added. After 2 hours, the suspension was filtered and the
solids washed with dichloromethane. The filtrate was concentrated and the residue
azeotroped with toluene. The residue was dissolved in ethanol and sodium
borohydride (2.5 g) added. The suspension was stirred at room temperature

15 overnight. IN citric acid was added and the mixture diluted with ether. The
resultant two layers were separated and the aqueous phase was extracted with

ether and the combined organic dried (MgSOg) and concentrated. Flash



To al cohol 89 (2 g, 7.66 mmol) in DVBO (60 nL) at roomtenperature 5 was
added NaH (368 ng, 60%in oil). After 30 mnutes the nethy)pLedidedod- 08 g,
7.66 Mg oifsgdded and the sol ution stirred at room tenp h%ﬁ _
overni ght, upon which the reaction was diluted with water f The
solution was extracted wth ether, and the conbi ned organic extracts were
dried (MgSH) and concentrated. Fl ash-gdromat ography (90%to 50%

hexane/ acet one ft esi due ave the product 90 _as an oil 1.1 ,
5299 . MB nl fﬁﬁ’gﬁf’%ﬁ! yélof) Xane tO%c) of h:ne reditue gaveanoil. 4.2 g, 73%. MS, J
(S)-4-(4- I\/Et,,b@@éiﬁvg@ﬁtgﬂgﬁyy@w[M.qgrmlo/g]gn n-2-one 91 A procedure simlar to

the synthesis of 4-(2-methyl-pentyl)-pyrrolidin-2- one 77 was utilized
giving lactam91 as an oil. M5 mz 186 (M+H, 100% . Exanple 6:

o the Synt Robra ety B sy T AR Ry PO b R ™

to the synthesis of exahple 3"was a
i sol ated from i orifexctlznl§8 (2 gy d.66tmgoD n PMBS (60 ad))us tainh tcgrdtinem

hanol / et hy i ve i h e 6 as a yhite soljd. M5 niz 204
(Veht 1005 Mexidicd Rafi s Bie ol b i oARec 0 mimos themelis] andide1 Ol o
Found: G 58.linod) s fbed bnd treiorutfR &ﬂaﬁ%ﬁ?%@%‘%@ﬁ%em H20 Exanpl e

7. Synthesis of (S)-3-Am nonethyl-6-fluoro- nexanol ¢ acid MQ2C <
85 CO2Me  Nappn thie @o:Ction MaSRItug? with Watdr 630HGL). THesahyioa wasHO2C Na, NH3
Ph

extracted with ether, and the combined organic extracts were dried (MgSOg) and

concentrated. Flash chromatography (90% to 50% hexane/acetone) of the residue
10 gave the product 90 as an oil (1.1 g, 52%). MS m/z 290 (M+H, 100%).

(S)-4-(4-Methoxy-2-methyl-butyl)-pyrrolidin-2-one 91
A procedure similar to the synthesis of 4-(2-methyl-pentyD)-pyrrolidin-2-
one 77 was utilized giving lactam 91 as an oil. MS m/z 186 (M+H, 100%).

Example 6: (8)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid

15 A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was
recrystallized from methanol/ethy] acetate to give the example 6 as a white solid.
MS m/z 204 (M+H, 100%). Anal. Caled for C1gHp1N103: C, 59.09; H, 10.41; N,

6.89. Found: C, 58.71; H, 10.21; N, 6.67.



94 10 Decenber 2003 PCTIUS00/ 15070 MeQ2C 93 NaBH4, Et OH 37 Ph

2- Met hyl - 2-[ (S) - 5- ox0-1- ((S) - 1- ph

enyi - et hyl ) -pyrrolidin-3-yl net hyl ] mal oni ¢ aci d di nmet hyl 1()e]gec§1r]1b5r22083

di met hyWO9(78988nal onate (1.06 g, 7.29 mol) in DVBO (7 nP§ETRS0VSEH
tenperature was added NaH (291 ng of a 60% dispersion in oil). After the

ef fervescence had ceased the |actam 85¢§2 g, 7.29 nol) in DVBO (5 nL) was
added. After 1 hour water was added and the aqueous sol ution extracted with
et her. The Enataphe® Symihesicold$)-Batminomethyli6ifbuiré-Shpochyl-hexhmoinagedt r at ed.
10 Fl ash chromat ography (1:1 hexane/ acetone) of the residue gave the
product as an oil (1.7 g, 81%9. M5 mlz 348 (MtH, 1009%.

2-Methyl -3-[(S)-5-0xg-1-((S)-1-phen hyl ) -pyrrolidin-3 yl]® propionic
acid nethyl e¥ff The ester 92 1 , 1.4 mmol), Nad rTl?

nmol ), wategs 15 (105 g0 and DVSO )~ vefemaeatgdl to ref fé

hours. The solutiomy 9,%[, roomterrpeL-a-t-ur-eZ_water s added and the
aqueous sol uhor?"“é‘xW%’ct ed 10t Décember 2003 WD 00/ 76958 PCTI USOQ 15070 - 70-
with ether. The conbined or 8% extracts were driedMRySo4) and
concentrated. Flash chromat ography2(80%to 66% hexane/ acet os®) of the

resi due gave the product as an oil (160 ng 40% . Ms. mz 290 (M+H, 100% .
(S)-4-(3-Hydroxy-2-net hyl -propyl)-1-((S)-1-phenyl - meol i di n-2-o0ne
5 37 To the ester 93 (4.82 g, 0.017 nol) in EtCH (100 m.) was' added NaBH4

(3.7 g, 0.10 nol) arid the m xture heate J\reflex for 2.5 h@ur The
sol ution was NaNH3 DAST Ph

HO
37

HzN /)/\[/\F

HO,C
Example 7

2-Methyl-2-][(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-ylmethylj-malonic
acid dimethyl ester 92

5 To dimethyl methylmalonate (1.06 g, 7.29 mmol) in DMSO (7 mL) at
room temperature was added NaH (291 mg of a 60% dispersion in oil). After the
effervescence had ceased the lactam 85 (2 g, 7.29 mol) in DMSO (5 ml.) was
added. After 1 hour water was added and the aqueous solution extracted with

ether. The combined organic extracts were dried (MgSO4) and concentrated.

10 Flash chromatography (1:1 hexane/acetone) of the residue gave the product as an
oil (1.7 g, 81%). MS m/z 348 (M+H, 100%).

2-Methyl-3-[(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-yl}-propionic acid
methyl ester 93
The ester 92 (483 mg, 1.4 mmol}), NaCl (104 mg, 1.8 mmol), water
15 (105 pL) and DMSO (5 ml.) were heated to reflux for 2 hours, The solution was

cooled to room temperature water was added and the aqueous solution extracted



cooled to OC and 1 Mcitric acid carefully added foll owed by water. The
solution was concentrated to half volune added and extragjgdhiiro6d her.
The cont(g&g@ 10 organic extracts were dried (MJSO) and concentrated. Fl.ash
chromat o 8758 (1.1 hexane/ acetone) of the residue gave PEEUBNH&NSt as an
oil (2.6 g, 59%9. M5 niz 262 (MrH, 1009% .

(S)-4-(3-Fluoro-2-nethyl -propyl)-1-((Skyg- phenyl -ethyl)-pyrrolidin-2-one 94
To DAST (1 g,, 6.2 mol) in CHCl12 (20 nL) at -78C was added the 15 al cohol
37 in CH2C12vigmethes. JThe apmbine onganic extracR8@re deied @MgSOgY andisonwantr®ed.t 0  room
t enper at ur e. &é%t r 7 houra the solution was carefully quenched with a
saturated adi ABriagiaphy 640% &eip6ih hsxane/asetnmer ofithd Tesiduet gave ey er s

separ at ed. ' Hih%ﬁ ' oncentrated. Flash

chr omat ogr a&%ﬁtﬁm?égg}??%(%% b@géﬂ%gg%%%mm@{’ si due gave the product .

?g) az ?i?,l FI( 600 nmg, 20 37%. I\/B)rﬂz 26|4_ ( M+H, 1000/().5 R 4 - t
-4-(3- - 2 ) - pyr -2-0n rocedure simlar to

t he prepar a’ttlgj()-?l @F"ﬁz‘i%r?eeﬁ%w‘d’e’ﬁiéﬂ)gi-'@'?aﬁﬁe&ﬁ? Y D(‘)WB"'? ReksOBei | i zed :

affording tI3¢ lactamas an oil (242 ny, 68%. MS niz 159 (M 100%. 25

Example 7 (S)-3- Ax nonet hé_f- 6-fl uor o- 5-net hyl - hexanoi ¢ acid A procedure
simlar to the syift Hessisr 33 (482ap0-81 BmedsinFsOF(IO8 mbeas adsded Na®H4 ani no

acid isol at fr | onz exchange chromatography was recrystallized from
met hanol / et ﬁ%’ga@@da‘l@)ﬁ%g g?“\)g“%%&rh%féd?o ux faR 2 Soyes. Tae spiBtiowvwas/ 76958 5
10 Decenber 36188 to BT ahPPR LABE Acid chs i y | qaked for
C8H16F1N102: 0. 02 H2G C, 54.11; HCIQ%ch)ﬁfédfagé%E%‘g%aﬁng%e sf’g‘?n% 9. 24;
N, 7.72. Exargslcen@&nt8iedithdslfsobfme added and extracted with ether. The combined

S) - 3-Am nonet hyl - 6- met hoxy.- 5- hyl -hexanoic acid 97 6N HG H2N O
() 3106‘ organYc Xtracts were){inedr{ﬂgs\é)gl) and concentrated. Flash chromatography

(1:1 hexane/acetone) of the residue gave the product as an oil (2.6 g, 59%). MS
m/z 262 (M+H, 100%).

(S)-4-(3-Fluoro-2-methyl-propyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 94
To DAST (1 g, 6.2 mmol) in CH>Cl (20 mL) at -78°C was added the

15 alcohol 37 in CHCly (10 mL). After 1 hour at -78°C the solution was warmed to

room temperature. After 7 hours the solution was carefully quenched with a
saturated aqueous solution of sodium bicarbonate and the two layers separated.
The organic phase was dried (MgSOy) and concentrated. Flash chromatography

(90% to 66% hexane/acetone) of the residue gave the product as an oil (600 mg,
20 37%). MS m/z 264 (M+H, 100%).

(5)-4-(3-Fluore-2-methyl-propyl)-pyrrolidin-2-one 95

A procedure similar to the preparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized affording the lactam as an oil (242 mg, 68%). MS m/z 159 M,
100%).

25 Example 7 (8)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid
A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was

recrystallized from methanol/ethyl acetate to give example 7 as a white solid. MS



HO2C Exanple 8 96 Ph NaH, Mel HO 37 Ph (S)-4-(3-Mthoxy-2-nethyl-propyl)-1
-((S)-1-phenyl -ethyl)-pyrrolidin-2-one 96 A procedure si g halt9 Aobhe

synt hesiyip Bf766s®) - 4- (4- met hoxy- 2-met hyl -butyl)- PCT/US00/15070 :
1-((S)-1-phenyl -ethyl)-pyrrolidin-2-one 90 was utilized giving ether 96 as
an oil 10 (90 mg, 37%. MsS "z/z 276 (M+H, 100% .

(S) - 4- (3- Met hoxy- 2- met hyl - propyl ) - pyr rél-i di n- 2-one 97 A procedure sinilar

gi vi ng o7 TR 1yt RRA YR donts MDA SRty G 11 R o5

('S) - 3- Ami nogey BY! FAMABENSXYS:F @Q{W-j}?anoi c acid A procedure simlar to
H | 2 ) > 9| O’V\e -

the synthesis of exanple 3 was fo . The resultant am no acid isolated

from i on-exchange chromatography was recrystallized from nmet hanol /et hyl

acetate to i : | ' H_100% . Anal.
Cal cd for %ﬁ%@é@%@ﬁﬁ%%ﬁ%ﬂfﬁf‘*@%iéﬁgﬁh%&a% 6%/ 76958
OMN -72- 7.4€ld Found: C, 57.04; H, 10.37; N, 7.30. A second batch

precipitated fromt
Ms miz 190 (M+H, 100
(3S, 5R) - 3- Ant nonet
brom de MeMyCl,

~
H2N /)/\‘/\o

HO,C
5 Example 8

(S)-4-(3-Methoxy-2-methyl)-propyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one
96
A procedure similar to the synthesis of (S)-4-(4-methoxy-2-methyl-butyl)-
1-((5)-1-phenyl-ethyl)-pyrrolidin-2-one 90 was utilized giving ether 96 as an oil
10 (90 mg, 37%). MS m/z 276 (M+H, 100%).

(S)-4-(3-Methoxy-2-methyl-propyl)-pyrrolidin-2-one 97

A procedure similar to the synthesis of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized giving 97 as an oil (760 mg, 93%). MS m/z 171 (M+H,
100%).

15 Example 8 (S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic acid
A procedure similar to the synthesis of example 3 was followed. The
resultant amino acid isolated from ion-exchange chromatography was
recrystallized from methanol/ethyl acetate to give Example 8 as a white solid.
MS m/z 190 (M+H, 100%). Anal. Calcd for CoH19N03: C, 57.12; H, 10.12; N,



0 UGH, H202, THF, H2O 0 0 CO2tBu 102 BH3SMe2, THE Ts HO -CO2tBu 103 Ph
_CO2tBu 101 Cr3, H2SO4- H20 PCTI USOQ 15070 0 Oy' NH Ph' &b%ﬁt_ﬂb@%iy.%
Me3COCI |, THE HO2C 99 NaHVDS, 0 0 1 BrCH2CC2t Bu OMW' v ~[1 . C Ph'

++ Cl, @é%nﬁwp’ CH2Cl 2 NaN3, "MSO, 50 C TsO BCD t$u PCJI%SOOIISMO

72
7.40. Found: C, 57.04; H, 10.37; N, 7.30. A second batch precipitated from the
mother liquors (1:5 ratio of C5 isomers by 1H NMR). MS m/z 190 (M+H, 100%).

Example 9: Synthesis of (3S,5R)-3-Aminomethyl-5-methyl-o¢tanoic acid

hydrochloride
MeMgCl, CuCly, LiCl CrOs, HzS04 HiO
S)-citronellyl bromide =
(S)-cironaly Trocwr . T 1 % T
98 a9
R
QN
PH
LiCH, EtsN,
Me;COCI, THF
LOHH:0, 0O o NaHMDS, o o
Hoi(\r\/ THEHO I J\(\r\/ BCH,COBY I J\/Yv
- 700 S—l‘
CO,tBu P “COfBu THF,-78°C o™,
102 101 100

BH3SMe,, THF

TsCl, Et;N, DMAP, NalN;, DMSGC,
HO/\(Y\/ CHyCl, TsO’Y\r\/ 50 °C Na/\(Yv
CO,tBu CO,t8u CO,tBu
103 104 145
RaNi, THF, H,

H,N

HzNz\(\r\/ 6N HCI COotBu
106

COH

-+

Example 9 HN;rY\/

5 o 107

(R)-2,6—Dimethyl-non—z'-ene 98
To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL) at 0°C was

added LiCl (4.3 g) followed by CuCl (6.8 g). After 30 minutes
methylmagnesium chloride (152 mL of a 3 M solution in THF, Aldrich) was

10 added and the solution warmed to room temperature. After 10 hours the solution
was cooled to 0°C and a saturated aqueous solution of ammonium chloride
carefully added. The resultant two layers were separated and the aqueous phase
extracted with ether, The combined organic phases were dried (MgS04) and



100 N3 C2tBu 105 RaNt, THF, H2 | H2N CO2H Exanple 9 5 H2ZN 6N HCl C02t Bu
106 HN 107 (R)-2, 6-Di net hyl -non-2-ene 98 To (S)-citronel ?(ype&;r@,gli 3(50 g,
0. 228 m)l& in THE (800 nL) at OC was added LiCl (4.3 g) follo y CuCl2
(6.8 g) WON¥EPS830 mi nutes et hyl magnesi um chl ori de ( 152PGE/USPO/ES030 M
solution in THF, Aldrich) was 10 added and the solution warnmed to room
tenperature. After 10 hours the solutief was cooled to OC and a saturated
aqueous sol ution of anmonium chloride carefully added. The resultant two

| ayer s wer ecoepriratedth gine at bd. 3216 g3 plssiewitkoutt fiatiee purifidationt her . The
conbi ned organi ¢ phases were dried (MgSO4) and 10 Decenber 2003 WD 00/ 76958
PCT/ US00/ 35570 NMB- (100 NB&AGRCIS) 188 13, 12638 38/50, 37535, 625, 2598, 2%BH wi t hout
further purjfication. [13C NVR (100 MHz; CDC13) 131.13, 125.28, 39.50,
37.35, 32.3%0:3551%M, 17817346000, 31, 19.74, 17.81, 14.60.

(R) -4- Met hyl -heptanoic acid 99 5 To al kene 98 (20 g, 0.13 nol) in acetone
(433 m.) was added a solution of Cr03 (39 g, 0.39 nol) in H2S04 (33
m) / H20 ( 14Rnd-Methyl-heptamoinacid 99After 6 hours a further anount of Cr03

(26 95 0.26 mol) hhuklees 665, Olrd Lo L 08 (hes MPPwAMRa oAbiflonts NOUTS

the sol uti on was I ne -an
CrO3 (39 g, 0.39 mol) in HpSO4 (33 mL)H7O (146 mL) over 50 minutes. After

6 hours a further amount of CrO3 (26 g, 0.26 mol) in HpSO4 (22 mL)/H50

(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 (MgSOy)

10 and concentrated. Flash chromatography (gradient of 6:1 to 2:1 hexane/EtOAc)
gave the product 99 as an oil. 12.1 g; 65%. MS, m/z (relative intensity): 143 [M-H,
100%)].

(4R,55)-4-Methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 100
To the acid 99 (19 g, 0.132 mol) and triethylamine (49.9 g, 0.494 mol) in

15 THF (500 mL) at 0°C was added trimethylacetylchloride (20 g, 0.17 mol). After

1 hour LiCl (7.1 g, 0.17 mol) was added followed by the oxazolidinone (30 £,

0.17 mol). The mixture was warmed to room temperature and after 16 hours the

filtrate was removed by filtration and the solution concentrated under reduced

pressure. Flash chromatography (7:1 hexane/EtOAc) gave the product 100 as an
20 oil. 31.5 g; 79%. [a]p = 5.5 (¢ 1 in CHCI3). MS, m/z (relative intensity):

304 [M+H, 100%].

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-0x0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 101
To oxazolidinone 100 (12.1 g, 0.04 mol) in THF (200 ml) at -50°C was
25 added NaHHMDS (48 mL of a 1 M solution in THF). After 30 t-butylbromoaceate
(15.6 g, 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and
then warmed to room temperature. After 16 hours a saturated aqueous solution of
ammonium chloride was added and the two layers separated. The aqueous phase

was extracted with ether and the combined organic _phases dried (MgSO4) and



solution extracted with ether. The conbi ned organi c phases were dried
(MySH) 10 and concentrated. Flash chromatography (gradi enggemgmlngg) 2:1
hexane/ Et OAc) gave the product 99 as an oil. 12.1 g; 65% M5, .
(rel ati weooorteesssi ty): 143 [MH, 1009 . PCTIUSOOIISO'ID

(4R 5S) - 4- Met hyl - 3- ((R) - 4- et hyl - hept anoyl ) - 5- phenyl - oxazol i di n- 2- one 100
To the acid 99 (19 g, 0.132 not) and tfrjethylam ne (49.9 g, 0.494 nol) in
15 THE (500 nL) at OC was added tri net 41‘acety| chloride (20 g, 0.17 nol).
After 1 howbnéénshteﬁ7pﬂaswehrem3a%gﬂl}dh)y (9898104 DVE gxebpéo&ﬁit‘%

oxazol i dinone (30 g, 0.17 nol hé 'm xture was warnmed to roomterrperature

and after 16 widwsslidhe g,m%r[a]]g—\m(celnmvceﬂdp;a 13¢ NvaR (000 Bkt he sol ution
concentrated under reduced pressure. Flash chromatography (7: i

hexane/ Et OAch@lgvém M@, PHaiyd62.700133s633128870125.863 8085978.89%5.449] D = 5.5 (c

1inCHC3). M5 nmz (relatlvelnten5|ty) 304 [M+H, 100% .

(3S, 5R) - 5- MSOHBL 3877 (3R] 5 §f7-58, 3B 6Ay28.23,038 2pN8N1A.50428. | di ne- 3-
carbonyl)-octanoic acid tert-butyl ester 101 To oxazolidi none 100 (12.1 g,
0.04 nol) in THE (200 m ) at -50C was 25 added NaHVDS (48 nmL of a |l M
sol uti®dn i n GHR(R)AZ-Methyb pentyl)-siicoinde addcheirsbufyl estér 3020. 08 nol ) was

rag;ﬁi’t SIBZr atur 0.9 s‘é%fw%é %&i’gfo Smlﬁwﬁlaeﬁaﬂl@ﬁ@mh%”%wﬂt”iﬁmm urm
oxt ract ed wid i BRI ed b one T sHBlR Bt SRR L b0 BMEIIRESS ana 10

Decenber 120 £59 lsb&eh -
chr omat ographyd% 1 hexgﬁae?g}-&c) g%\%g?e?ﬁe%&%gggﬁgg%ﬁlg%ghﬁ{@te solid 12

g; 72% [ al BokutidA) &hd 3.63 mmomgb%)(m%%@l Wh9Qddddz AfieEBEIndhutdd 6. 47,
171.24, 152.72, 133.63, 128.8 25.86, 80.85, 78.88, 55.34, 39.98, 38.77,

38. 1510 37. 5gpdidn ‘ﬁ@ulfm(?z@, s@BuRSLIRO (IBg), hdd Ser %610 28.) virs added

S-2-((R th en inic. ac 4-tert- ut ester 102 To ester
(10)1 (18(8)9, o Ys%{’lhﬁ? aﬂzﬁ Qﬁg@iﬁ?@dﬁﬂlﬁ Qg@n‘iitk er%were@epmge added a
prem xed solgaligehadu feoﬁé @Ex(é&%'agteﬂiﬂqﬂ{ etfer0TRe %ﬁl@h‘l’éﬁl Eé%}_f'?gasgé_%lgl% (14.6

of a 30% sol uti on) Aftef 4 hours a further
concentrated to an oil that was dissolved in heptane (300 mL). The resultant solid

was filtered off and the filtrate dried (MgSO4) and concentrated to afford an oil

15 (6 g, 93%) which was used without further purification. MS, m/z (relative
intensity): 257 [M+H, 100%].

(38,5R)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 103
To acid 102 (3.68 g, 0.014 mol) in THF (100 mL) at 0°C was added
BH3.Mej (36 mL of a 2 M solution in THF, Aldrich) upon which the solution was

20 warmed to room temperature. After 15 hours ice was carefully added (in order to
control the effervescence) to the solution followed by brine. The solution was

extracted with ether and the combined organic phases dried (MgSO4) and

concentrated under reduced pressure. Flash chromatography (4:1 hexane/EtOAc)

gave alcohol 103 as an oil (2.0 g, 59%). 13C NMR (100 MHz; CDCl3) 173.56,
25 80.85, 65.91, 39.74, 39.20, 38.90, 35.65, 29.99, 28.31, 20.18, 19.99, 14.56.



solution) and 3.65 nL of H202 (30% sol ution) was added. After 30 m nutes 10
sodiumbisulfite (7 g), sodiumsulfite (13 g), and water added
foll owed by hexane (100 nlL) and ether (100 nL). The two Ig(gg?%%@% _
separated and the aqueous |ayer extracted with ether. The conbi ned organic
phases WRO&7698%hncentrated to an oil that was di ssol ved iRFHEOAAYO0(300 ni).
The resultant solid was filtered off apngt the filtrate dried (MgSO4) and
concentrated to afford an oil 15 (6 g, 93% which was used wi thout further
puri fi cati on.(38BR)+5-¥etlyli3B{tolneneidrsudfomyloxymethyl)-pMabpickEidfert-butyl

(3S, 5R) - 3- Hydrox%ragt hyl - 5-met hyl - octanoic acid tert-butyl ester 103 To
acid 102 (3. #8t¢§ 106 014 not) in THE (100 nL) .at OC was added BH3. Me2 (36 ni

of a 2 Msolution b¢ j ﬁ)llny' s 20 warned
to room tenper aturgyﬂg(?@érlﬁggr'ggg%g'qﬁg@?%@?ﬁl% y 2?3@8“% n order to
control the Qéﬁaﬁéﬁéaﬁswagsdaéaq:a&ﬁgmmha_tz.mg, d).ot#ﬁa_wﬂmpr(mmg)ﬁhm@sgl ution
was extracted with ether and the conbine o[ﬁanl c phases dried (MgSO4) and

concentd at ed ohintide (R&dn Ol 2pnel shfter 14-heush 1INHChweveyidegdiapd the: two layers

hexane/ Et OAc) av cohal 103 n.oLl {2, .. 13C. N VHz;
a3y 173, eiserdaied, PhE RN Tuudathsd el Bigied 1 shhieg ld e byl
20.18, 19. 99, phhdesaftied\MESORO @l €bn A3t AFIAGH ZGBR%IREhYS08%15070 - 75-

(3S, 5R) - 5- Met'hyl - 3- (t ol uene- 4-sul f onyl oxynet hyl ) -octanoic acid tert-butyl

ester 104 To kealypioA0Zakd e 164 as X 12364001 08tMIROM
tenperature V\]%g add{e% trlaet F\%?}am' ne (2%1@21,12 %mé’g?@lol ),C DIVAPngO ngB and

tosyl 5 chl cEDEi)1T130g14092133070, 130,021 198.124 8680r B2.1N 3973, v8H%dded and
the two | ayers separated. The a%(lieous phase was extracted with ether and

t he coh®i ned Ph8adi2b7. gRdLct8 . 48.i2d B3 REIO0110.ahd4thcent rat ed. Fl ash

chromat ography (95% hexane/ Et OAc) gave tosylate 104 as an oil (2.94 g,
9199 .13C NWMR (100 MHz; CDC13) 171.60, 144,92, 133.07, 130.02, 128.12,
80. 80, 72. 15, (38FR)3-AzgiquethybSarethyl-ogtangir axid wert-bygiydzstez 1083, 20. 10,

105 Tosyl ate 104 ( S0u3s 04 CETT LYol so DDA, .67 ity '
wer e warmed to ~50°C in DMSO (30 mL). After 2 hours the solution was cooled to
room temperature and diluted with water. The solution was extracted with ether
15 and the combined organic phases dried (MgSO4) and concentrated to give an oil
1.54 g, 79%. Further purification by flash chromatography (95% hexane/EtOAc)
gave an oil. [o]p = -8.3 (c 1 in CHCl3). 13C NMR (100 MHz; CDCl3) 172.01,

80.73, 54.89, 39.73, 39.46, 39,00, 33.40, 29.85, 28.30, 20.15, 19.82, 14.52.

(S)-4-((R)-2-Methyl-pentyl)-pyrrolidin-2-one 107 and (3S,5R)-3-
20 aminomethyl-5-methyl-octanoic acid tert-butyl ester 106
Azide 105 was treated with 5% Pd/C and shaken under an atmosphere of
hydrogen for 20 hours where upon a further 200 mg of 5% P4d/C added. Afier

6 hours the filtrate was concentrated to afford an oil which by 1H NMR was found

to be a mixture of primary amine 106 and lactam 107 (1.75 g) which was used
25 without further purification.

Example 9 (3S,5R)-3-Aminomethyl-5-methyl-octanoic acid hydrochloride
The mixture of the amine 106 and the lactam 107 (1.74 g) was treated with
3N HCI (40 mL) and the solution warmed to 50°C for 4 hours then cooled to room

temperature. After 12 hours the solution was concentrated and the residue



warnmed to -50C in DVMSO (30 nL). After 2 hours the solution was cooled to
roomtenperature and diluted with water. The sol ution was;extLragleg,mth

et her 15 and t-he conbi ned organi c phases dried (MJSO4) and concentrated to
give an oil 1.54 g,  79% Further purification by flash chronmatography (95%
hexane/ B¢¥gisesave an oil. [a]l) =-8.3 (c 1 in CHC13). %g”%%ﬁsg%oo VHz;
CDC13) 172.01, 80.73, 54.89, 39.73, 39.46, 39.00, 33.40, . 85, . 30,
20.15, 19.82, 14.52. (S)-4-((R) -2-Methyé~pentyl)-pyrrolidin-2-one 107 and

(3S,5R) -3- 2 Ny t hyl.:5-nethyl -octanoic acid tert-butyl ter 106 Azide
105 was tréﬁ??%mvl\}z M%ﬁ@cﬁﬁg ke HEARIBP 25 258 ?rr%%é‘ Mgy dr ogen
for 20 houndSyags @elafedintenbity)t 188 [1O81, T00R. BAAIPdAIEd #glded. After 6 hours
the filtrate was _concentrated to afford an oil which by 1H NVR was found

to be a nix¢10H218¥1Q2:HiklyCadd 68 HOBO1:aN6.Padfaund16753.83;43, H).124MN,ch was
used 25 WI%:& t further purification. Exanple 9

(3S,5R) - 3- onmet hyl - 5-met hyl - oct anoi ¢ aci d hydrochl oride The m xture of
the ami ne 106 and the lactam 107 (1.74 g) was treated with 3N HC (40 nl)
and the solution warned to 50C for 4 hours then cooled to room
tenperature. After 12 hours the solution was concentrated and the residue
10 Decenber 2003 WO 00/ 76958 PCT/USOQO' 15070 -76 recrystallized from ethyl
acetate to give the amno acid as a white solid 605 ng. M5, mz (relative
intensity): 188 [ MtH, 100% . Anal. Calcd for ClO0H21N102: H1IC11 C, 53.68; H,
9.91; N, 6.26. Found: C, 53.83; H, 10.12; N, 6.07. WO 00176958 10 Decenber
2003 PCT[USOQO 15070 -77- Exanple 10: Synthesis of

(3S, 5R) - 3- Am nonet hyl - 5- et hyl - heptanoic acid (S)-(-)-C tronellol LAH VM
THF, O'Cto rt 108




109 CTO03t H2S04I

BH3SMe2, THF HO 114 112 TSO 115 NaN31 DMBO, 50*C 116 RaNjypl. E{beﬂ'ﬁ%di 117

Exanpl ]l HNP'~ O 118 Met hanesul fouic acid (S)-3,7- - oct- 6- enyl
T ogp | UK

ester gg(-)-mtronellol (42.8 g, 0.274 nol) and t ne (91

H20 1-102C*,-~ Ph' L'C, Bt3N,

Me3COC1, THF HO 113 |

mlL, 5 0.657 nol)

in CH202 (800 rnL) at O C was added net hanesul phonyl

chl ori de

(26 nL, 0.329 nol)

in CH202 (200 ni).

After

sol uti on was

washed with | N HCI

t hen bri ne.

2 hours at O, C the

The organi ¢ phase was dried

(MyS™4) and Exagrple A07 dynthesis ob3SaR)-3rd minonieghylsS-iethylohentpnaipagids used

wi t hout fizf

fi qg-()tikoldgenber 2003

1' Cr04, H,80,,
H,O
LAH 2
\KVT\/OMS P HO,C
THF, 0°Ctot \/\l/\
108 109 110
0
obﬂ
P
LiCL, EtzN,
Me,COCl, THF
o LiOH, H202, 0 0 NalMD§, - 0 0
THF, H,0 J\N BrCH,CO,tBu
HO -~ Q -— OJKNJK/Y\
M THF, -78°C \ {
CO,1Bu Ph CO,Bu LU
113 112 111
lBH3SMe2,THF
TsCL Et;N, NalNj, DMSO,
DMAP, CH,Cl
HO ’ 2C_,.2 TsO S L NZ{\(Y\
CoztBu COztBu COztB\I
114 115 116
RaNi, THF, H, l
H,N
COz‘Bu
H,N 6N HCl 117
R — +
CO,H
HN
Example 10 m\
0
118

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester 108
To S-(-)-citronellol (42.8 g, 0.274 mol) and triethylamine (91 mL,

0.657 mol) in CH>Cl> (800 mL) at 0°C was added methanesulphonyl chloride
(26 mL, 0.329 mol) in CH7Cl3 (200 mL). After 2 hours at 0°C the solution was

washed with 1N HCl then brine. The organic phase was dried (MgSQO4) and
concentrated to afford an oil (60.5 g, 94%) which was used without further



WD 00/ 76958 PCTI USO0/ 15070 -78- purification. 1H NVR (400 MHz; CDC13) 5.05

(1H, m, 4.2 (2H, m, 2.95 (3H, s), 1.98 (2H, m, 1.75 (
(3H's), 1.5 g4H, M, 1.35 (2H, ), 1.2 (1H m, 0.91 (3H,}&§,‘°‘ceg’}:°b‘g°§§Hz),
(R) -2, 6MYWE6MB - oct - 2-ene 109 5 To al kene 108 (60 g, 0. 25@r/ustonsea THE (1
L) at OC was added lithium alum numhydride (3.8 g, 0.128 nol). After 7
hours, a further 3.8 g of Iithium alum-um hydride was added and the
solution warned to roomtenperature. After 18 hours, a further 3.8 g of

l'i t hi um al urihgsmedasdr 1 ldevie deds: r r eaction
was car ef ul Ini;/ guenched wit hs(l4%dci t r’lébgg)f%sfngﬁt’%@’ gb%ﬁl?gﬁ’ ?85 @?’usp’ed
further withl.BRI(2H, m)he75 ¢HUl hRNL6 (319 sRNISAEL, Wo! € '@, ad €
or gani ¢ phase vv?s dried (ﬁﬁsm ang co}rjlcgfl(tra@dgggﬁa??%?’gdzaﬂqgﬂg’mm ch was
used wit hout %PY ?He‘#»-fpﬁﬁisf Zation. M5, mz (relative intensity): 139 [MH,
100% . (R)-4-Methyl-hexanoic acid 110 A procedure simlar to the synthesis
of (R)-4-nethyl-heptanoic acid 99 15 was utilized giving the acid as an
oil (9.3 g, Gé@é,ﬁ-ﬁm,lethﬂzo@r%mcﬂo% intensity): 129 [MH 100%. (4R

5S) - 4- Met hyl - 3- -4- |z | ) -5~ -0 |idin-2-one 111 A
préced%ﬂree }s/i m | <(31§ Ea%’gﬂieﬁgt@%ﬁ?‘ggé@gg%aﬁlh‘ﬁp@%itldh&a@% ‘!’Véglid(dﬁﬁi?ﬁn%t hyl

hept anoy! ) - 5al gl 1 RN i di
11020 a8 an or (3 FeoU Setp Aol She s s A b BOIGEC [
1009 . (3  aluminum hydride was added and the solution warmed to room temperature. After

S, 5R)-5-Meth -1 1- R -4z et hyl - 2-. -5- | - [idin-3-yl)-
met hZinoyI ]- hg%o{'g‘ﬁ%’i %ﬁ‘%@‘r‘%i%?ﬁ ?fﬁﬁ'ﬂ'ﬂr‘ﬁ W‘gﬁ%ﬁfﬁﬁg‘s 8‘%5@8@%5 AfigF atprihery 2) t he
preparati on 2f hS, hRredetior tiklcafll# FudRhed with 1N citric acid and the sol

met hyl - 2- oxo-5- phenyl - oxazol i di ne- 3-car bonyl ) -oct anoi ¢ aci tert-ugﬁ{lyl
ester 1401  2diluiad fyrgher sxiibcbripey Thy resdtaniswarphasds Wete 4€payated 2A§ the

115 (796 o, 00T R 4 AP RERTES A SorfehiEheq Bt R ik el e o

| xed SOl el | it ' 2003
D 00, 600y teedr¥ut bl bif fokeiGHL. Ms 2 AR thieRlily) 150 L1069

(R)-4-Methyl-hexanoic acid 110
A procedure similar to the synthesis of (R)-4-methyl-heptanoic acid 99

15 was utilized giving the acid as an oil (9.3 g, 56%). MS, m/z (relative intensity):
129 [M-H, 100%].

(4R, 58)-4-Methyl-3-((R)-4-methyl-hexanoyl)-5-phenyl-oxazolidin-2-one 111
A procedure similar to the synthesis of (4R,5 S)-4-methyl-3-((R)-4-methyl-
heptanoyl)-5-phenyl-oxazolidin-2-one 100 was utilized giving oxazolidinone 111
20 as an oil (35.7 g, 95%). MS, m/z (relative intensity): 290 [M-+H, 100%].

(3S,5R)-5-Methyl-3-[1 -((4R,55)-4-methyl-2-0x0-5-phenyl-oxazolidin-3-yl)-
methanoyl]-heptanoic acid tert-butyl ester 112
A procedure similar to the preparation of (3 S,5R)-5-methyl-3-((4R,58)-4-
methyl-2-oxo0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester 101
25 was followed giving 112 as an oil (7.48 g; 31%).

(8)-2-((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester 113
To ester 112 (7.26 g, 0.018 mol) in HyO (53 mL) and THF (176 mL) at
0°C was added a premixed solution of LIOH (37 mL of 2 0.8 M solution) and



H202 (10.57 nL of a 30% solution) and the solution warned to room
tenperature. After 2 hours sodiumbisulfite (7 g), sodi um s Iegin;tbeer 2 g),
and wat er gGO m.) was added and the two | ayers were separl 3‘% the
aqueouVP Y8 extracted with ether. The combined or ganip&ﬂﬁ%’ @g re
concentrated to an oil 5 that was dissolved in heptane (200 nL). The

resultant solid was filtered off and the_-filtrate dried (MySO4) and
concentrated to afford an oil (4.4 g) that was used w thout further

pu;i fi gizi ZnHzQai’éé@ﬁYI@f Piﬁlélﬁﬁg(?ﬁﬁé‘fth and tb@tslf?%)-l_ﬁﬂﬁé'f?:@%%m%i d tert-butyl
ester rocedure simi ar 0 e pr arl, 1 on.oO

(3S, 5R) - 3- hyga:@swﬁeh e5,2 hUIFeSOAIN Ber i L0t spifited e BRI 03 vias
Mtensrtyy:  STmElRrAadd dathc B Blers s Sl the Mol Tayef o1 A v
(3S, 5R) - 5- Methydotdl witblthendhe-coultined drgayinphines Wetesonaensiateddoian diler t - but v
T okt e e sy M A S P, 05
(3.15 g, O. %eﬁﬁm'a{e)d&é[aﬁkgm tdoRBerifldiRE affBrd S0 UeNPpihat Wheudedr 3.5
hours wher eupon nore and TsCl (3.15 g) were added. After 14 hours IN

HC was addedyjttmaefiirther pudfidatoar s separated. The organi c phase was washed
with brine then or dried (MJSO) and concentrated. Flash chromatography
(95% to 86% 20 hexane/ Et CAc) gave tosylate 115 as an oil (1.53 g, 36%. 13C

NVR (100 MHz; : il i lest@21 B4/, 31. 49,
29. sg, 28. 22,(382’1. gs,smyt}g. 37z ﬂilﬁl‘p%;ﬁ& byl geﬂ_@m%c%ﬁwu@ e

(3S, 5R) - 3- Azi donet/ptocedwetsimilatieghaprsperaten af B8 R)pubydroggnethyhds A

proce e simlarn to the ! ) - 3- AZ] :

met hyldtbgct andi'e lé?cgarloé? ?‘Q%S%PE@? e?roiiog(S‘g%a'gmuzf ?Eﬁéﬂe%ﬂ %?%%4 g?\%gﬂl 0. 956
g, 97% MBS, (IR g, 68ValMEeri/nirelative inrensRZR 2 518624], 804qM-(TH D Ceh®1%6].2003

WO 00/ 76958 PCT/ USOQ' 15070 -80- (S)-4-((R)-2-Methyl -butyl)-pyrrolidin-2-one
118 and (3S,5R)-3-Am || onethyl- 5-nethyl-heptanoic acid tert-butyl ester

and Shaken uider s HoBEER S EROR S AR Bl 4 RELERL s
ester 115
To 114 alcohol (2.53 g, 0.011 mmol) in CH»Cly (140 mL) at 0°C was
15 added pyridine (2.6 g, 0.033 mol), DMAP (100 mg), and tosyl chloride (3.15 g,
0.016 mol) and the solution warmed to room temperature for 3.5 hours whereupon
more DMAP and TsCl (3.15 g) were added. After 14 hours 1N HCl was added

and the two layers separated. The organic phase was washed with brine then or
dried (MgS0Oy) and concentrated. Flash chromatography (95% to 86%

20 hexane/EtOAC) gave tosylate 115 as an oil (1.53 g, 36%). 13C NMR (100 MHz;
CDCl3) 130.03, 128.12, 72.18, 37.89, 37.71, 32.67, 31.49, 29.88, 28.22, 21.83,

156.07, 11.37.

(3S,5R)-3-Azidomethyl-5-methyl-heptanoic acid tert-butyl ester 116
A procedure similar to the preparation of (38,5R)-3-azidomethyl-5-
25 methyl-octanoic acid tert-butyl ester 105 was utilized giving an oil 0.956 g, 97%.
MS, m/z (relative intensity): 228 [M-No, 80%].



5 renoved by filtration and the resultant oil used w thout further
purification. Exanple 10 (3S, 5R) - 3- Am nonet hyl - 5- net hyl - g)b g,‘lbg %ﬁgd The
m xt ure of ami ne 117 and | actam 118 was treated with 6N H

sol uti on"Q4PMEf t o 50C for 17 hours then cool ed to room tRGFESWIEI® and
concentrated. The resultant oil was subjected to ion-exchange

chromat ography 10 (Dowex, strongly acidigg.resin) using 5% ammoni um

hydroxi de to give a cream solid which was recrystallized from

net hanol / et h{#-tt@2-Methyldhwiph(HSrolidin-LBena il dane (38, 5Rp 3 Riniydmérapl-anoi ¢

id, | t 174 [ M+H, 1009 Rl . G
:ﬂ:d fg)r(arrp gd%@TYWEFH‘GE‘"“% Je%"%ésﬁhgst%ﬁééy)N 8. 08[ Found: 4C 62a23 H,
11.33; N, 7.89. 1&%@689%@%&%@@/ﬁ@%ﬁm%§?c I é%n@sa”p' e

11: Synt hesi s of 3S, 59) - 3- Ami noi net hyl met hyl
(R -ci tronel A9 Wrmaﬁn@phgl@rfbym@mﬁomhmgmmﬁwhal 122

T2 oA i oS e s e (°

Example 10 (3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid
The mixture of amine 117 and lactam 118 was treated with 6N HCI and
the solution warmed to 50°C for 17 hours then cooled to room temperature and
concentrated. The resultant oil was subjected to ion-exchange chromatography
10 (Dowex, strongly acidic resin) using 5% ammonium hydroxide to give a cream
solid which was recrystallized from methanol/ethyl acetate to give (35, 5R)-3-
aminomethyl-5-methyl-heptanoic acid, example 10. MS, m/z (relative intensity):
174 [M+H, 100%]. Anal. Caled for C1gH{gN{05. C, 62.39; H, 11.05; N, 8.08.
Found: C, 62.23; H, 11.33; N, 7.89.



5 together in dry THE (40 nL) for 15 mnutes. The resulting sol ution was
added to nethyhnagnesiumchloride, 3.0 Min THE (168 rrL) b %%g

cccm T
nltrogegvoﬂ,_;gpscsphere and stirred at that tenperature for To the
reaction ~ suspension was added slowy (R)-(-)- tronellyr rom e (55 16 g
251.8 mol ) in THE (100 nL), and stirred at OCfor 2.5 hours. It was warrred
to room 10 terrperature and stirring was8tentinued for an additional 1 hour.

The m xture nched w atu ed amoni m chl ori de
sol uti on. EU@?)@LS%M'? ‘a(ﬁgégi *?B’d?‘é‘ﬁe?t'ﬁ'f' -Ta¢ E‘“%%’&f‘ ith water,

and dried over MySO4. The sol ution was concentrated un reduced pressure
to afford 36.3 g; H2N 10 Decenber [ 76958 PCT/ 5070 -82- 94%
of (S)-2,6- Dlﬂi?.tcﬁm,ej QRonddENne—as ani oiT. %_ . mz—Gxel BOi ve infensity): 153
[ M 1H, 100% 94 [ M 1H+CH3CN, 45% . (S)-4-Methyl-heptanoic acid 120 To the
(S)-2,6-Dinethyl -non-2-ene 119 (39.0 g, 1263.2 mmol ) in acetiame 5 (1 L) at
0C was added Jones reagent (2.7 M 600 nL) dropwi se over 1.5 hours and |et
stir at roomtenperature for 18 hours. The reaction m'xtureivvas pour ed
into a saturated solution of Na2SO4 and extracted into ether. It was washed
with brine and concentrated in vaguo.go The oily residue pasndi ssolved in
nmet hanol (70 ni NaCH (700 a t hen stlrred nutes. The
aqueous 10 sdl n as |washed V\Pth CH{Cl12; afiek++ed tl‘h%(){/%éﬁand
extracted into mlhne sol t+on nassdried over -gnd concentrated
to dryness to give 8% 5. 66% of (S)-45kEBiy| - heptBhoic acid as an oil .
M5, mz (rel atlve ii?tensmy) 143 [M 35 1009 .

21
(4R, SS) - 4- Met hyl - S) - 4- net hyl - hept anoyl ) - 5- phenyl - oxazolli di n-2-one 121
15 A procedure simljar to the preparation of (4R 5S)-4-nethyl-3-((R-4
met hyl - hept anoyl ) - 5¥phenyl - oxazol i di n-2-one 100 was utilized giving

(4R, 59)-4- ne 3> < 4- met hyI o- phenyl ~2-one 121
6.2 g ; 80.0%° asjanzoill. ire atL.ve n‘t‘é‘h‘s‘rt [EMH 909 ,
355 [ M+1H+CH3CN, C02tBu

(3S, SS) - S- Met hyl - 3- (f%’ﬁ 5S) - 4- et hyl - 2- ox625 “phenyl - oxazol i di ne- 3-
124 125 126

HoN /r\.;./\l

CO,H
Example 11

(S)-2,6-Dimethyl-non-2-ene 119
CuCl, (5.36 g, 39.7 mmol) and LiCl (3.36, 80.0 mmol) were stirred
5 together in dry THF (40 mL) for 15 minutes. The resulting solution was added to
methylmagnesium chloride, 3.0 M in THF (168 mL) at 0°C under nitrogen
atmosphere and stirred at that temperature for 15 minutes. To the reaction
suspension was added slowly (R)-(-)-Citronellyl bromide (55.16 g, 251.8 mmol)
in THF (100 mL), and stirred at 0°C for 2.5 hours. It was warmed to room
10 temperature and stirring was continued for an additional 1 hour. The mixture was
cooled to 0°C and quenched with saturated ammonium chloride solution. The
suspension was then extracted into ether, washed with water, and dried over

MgSO4,_ The solution was concentrated under reduced pressure to afford 36.3 g;



carbonyl)-octanoic acid tent-butyl ester 122 n-BuLi, 1.6 Min Hexane (18.0
m., 30.1 nmol) was added dropwi se to a solution of diiso ] (4.6
m., 32.6 nol) in dry THE (50 nL) under nitrogen at -5C E%@g%#g%%? _
t enper at%qmg sgW OC during addition. The m xture 25 was let stir at -5C
for 20 mnutes and then cooled to -78C. 121 (7.6 g, 25.1 REBUSHWERy THE
(12 nm.) was added to the LDA solution and stirred at -78C for 30 m nutes.
t-Butyl brono acetate (4.8 nlL, 32.6 mmol)g2as added to the reaction and

stirring at 578C_.vas tinued for 2 hours, It was |let warmto room
t enperat ure %@SF&?E?]SWFQ}#%GP%%%E%‘l‘éﬂ}aMsiLfa/ZK@lﬁtsl.e imessitact i on was
quenched 10 Dgg gy Imga’l?lzﬁ??g/}g% ygggg%{g.%giom 15070 -83- with a saturated

sol uti on NaH2PO4, eXtracte and dried over MySO4. The
solution was concentrated to give a solid residue which was dissolved in

hot hexane. sql ut,i on, allowed to cool to room tenperature
bef ore cool ié@%@f‘?ﬁ@?“?ﬂga’éﬂci‘%@% h. The resulting precipitate was 5
col l ected and al | pyggk t93-286.1D; BaslhV, Lte solid. 4.3
g, 41% MBS, mz é:r el a i\?? Prlnl?gbrlgii ? ?/?'IZ %’éﬁ?@%?%%%ﬁ?m&%e%%w [ M+ H,
P e e B g e A
: - 3- r,OXYITE -5-net hyl -octanoic acid tert-butyl ester o the
ester 122 i%lf‘ﬁ%’?@i E‘y"é‘F twfi@wgalﬁﬂy%nﬁhweﬁm(ramems mouredl0 0C was
added a pr enipadssteiatdd 3 W4 le'%?'% i Q. .A42.7 m).
The resulting sosl ut iat)gr? %hg%ti rraggg%?ﬂ@ Ogl@h)i?]tgggase%‘. I%%Wéﬁ?egﬂa on was
added sodi urbrhiesitiicohecritratalin V30, Weilyreliftud Jris Glsot AR EIG 60 TNQ A
ed an e

1:1 mxture_of ether/hexane (200 nm) was then ad or gani ¢ phase

was separ at(@dmprndslNeaQH7a8 ealjandghen stitrartifon36 misttes Thenduéde conbi ned

organjg 15 j r SA.and ¢ ted in vacguo. The
ITLE as TEHRA e e el Ry TR 6 e Rete e 1 eoul 11 ng

resi due was ssolved 1'n

i o . Belectme
01 ve s an oo Patut SRAoRARs WRd bl SR FRRARAGTh Sl BLAPEbacy

ester 123 A2dGEH69% of (SHd-Meth-KepeaniE L8 s 73
- hydr oxynet hyl - EQZO net %SyylLﬁi ocet afnloie?:5 aci d&?%rg% - ﬂl%'wsbrg{zg}'é%‘? was fol |l owed

gi ving 123 dRtensitygi 143 IMell;:100%d, 0% MS, miz (relative intensity): 230
[ M C( CH3) 3+1H+CH3CN, 100% , 189

(4R,SS)-4-Methyl~3-((S)-4-methyl-heptanoyl)-S-phenyl-oxazolidin-2-one 121

15 A procedure similar to the preparation of (4R.58)-4-methyl-3-((R)-4-
methyl;heptanoyl)—5-phenyl-oxazolidin-2-one 100 was utilized giving (4R,5S)-4-
methyl-3-((S)-4-methyl-heptanoy!)-5-phenyl-oxazolidin-2-one 121 6.2 g; 80.0%,
as an oil. MS, m/z (relative intensity): 304 [M+1H, 90%], 355 [M+1H+CH3CN,
60%].

20 (SS,SS)-5-Methyl-3-((4R,SS)-4-methyl-2-ox0-5-phenyl-oxazolidine-3-
carbonyl)-octanoic acid tert-butyl ester 122
n-Buli, 1.6 M in Hexane (18.0 mL, 30.1 mmo}) was added dropwise to a
solution of diisopropylamine (4.6 mL, 32.6 mmol) in dry THF (50 mL) under
nitrogen at -"5°C keeping the temperature below 0°C during addition. The mixture
25 was let stir at -5°C for 20 minutes and then cooled to -78°C. 121 (76¢,
25.1 mmol) in dry THF (12 mL) was added to the LDA sohition and stitred at
-78°C for 30 minutes. -Butylbromo acetate (4.8 mL, 32.6 mmol) as added to the
reaction and stirring at -78°C was continued for 2 hours. It was let warm to room

temperature before stirring for an additional 18 hours. The reaction was quenched



[ M C(CH3) 3+1H, 709%.

(3S,5S)-5- Met hyl - 3-(tol uene-4-sul f onyl oxynet byl ) - oct anoi C](?]Siec%m grrztOD?Ut yl
ester 124 25 A procedure simlar to the preparation of _

( 3S, 5RvoRomesdsy| - 3- (t ol uene- 4- sul fonyl oxymet hyl ) - oct an8FEUSAV Ly ¢ - but y!
ester 104 was followed giving 6.9 g of 124. M5, mz (relative intensity):
343 [MC(CH3)3 +1H, 709, 384 | V\{?g_( CH3) 3+1H+CH3CN, 100% . 10 Decenber 2003
WO 00/ 76958 PCT/ US00/ 15070 - 84- S, 5S) - 3- Azi donet hyl - 5- et hyl - hept anoi ¢
aci d §,8ht-shit#bd ShS6n N3E,POR! Sarftidant etiylavetdte anti@ripd epar at i on of

(3S, 5R)-3-azi donet hyl -5- et hyl-octanoic acid tert-butyl ester 105 was

f ol | OMRECHY. The golkitidn Gias 6686enirattdTo ghe amolidr¢siduByhinh wagrel ative intensity):
212 [MC( )3 -1H, 45% . 5 (3S,5S)-3-Am nonet hyl - S- et hyl - oct anoi ¢ aci d

t ert - Bigtoleceimtiant ht2me AThe hitxane sotion 5vag 2ll@wed tox@oktafm@em) * and 10% Pd/ C (1.0

i n et hanol 50.0,. m_ s. hydr oge d . : hours. The
gZﬂ ut;eg;p%grqquﬁ%rg,cg U{'g}”"@?{,@ .“f‘ega@fa&%ﬁe elnﬁégg%ﬁﬁlc ‘\h/\rgsg used in the

next | well kb B ivé 122bi @ MuffySihirdsolidr4s g1 41%6. i ntensity): 244
M +1€élfe%bégo ?(%%“%)5 10" ML HC e

CN, 25% . Ex le 11
(3S, SB’jS,WA(uieiabiNeﬁmynSiW)iri’éQHM'fd@fEﬁbT]ﬁﬁl@p'ﬁ;@]& s D%k il ar to the
preparation of exanple 10 (3S, 5R)-3- arninonethyl -5-net hyl - heptanoic acid
was followed giving exanple 11. 380 ng; 29.0% 1 H NWR (CD30D) S 2.90 (dd,
J = 3(%Z-E%Metﬁylbﬁenéﬁ)gﬁcﬁﬂﬁ,acid 3-tértéhutpl éstérSandA3S,58)-3- 2. 40 (dd, J= 3.2,
12.51 , , 2.20°(dd, J= 8.8, 6.8 Hz,klﬂI;B, 05 (m 1H), 1.55 (m I
H, 1Hdrexymstiyl-Simethyl-ectappjc acid gertthytylgsier mz (relative

intensity): 7 _[MHH . 1009 & dsjgg@s_ af5958 10
Decenber ZJﬁéﬁc f’éﬁ g;z‘cﬂ]ﬁ %ﬂreﬁ% e %&ﬂ Synt [gel}s/&ﬂ%é
10( 3S, 58P € IrAHIBME brerhixEd BaILLY ohBtedlgD£(12:2 wl) and LiOH (0.8 M,
42.7 mL). The resulting solution was stirred at 0°C for 4 hours. To the reaction
was added sodium bisulfite (7 g), sodium sulfite (13 g), and water (60 mL). A 1:1

mixture of ether/hexane (200 mL) was then added and the organic phase was

separated. The aqueous phase was extracted with ether and the combined organic

15 extract was dried over MgSO4 and concentrated in vacuo. The residue was

dissolved in heptane and let stir for 5 minutes. The resulting precipitate was

filtered and the filtrate was concentrated to dryness to give as an oil.

(38,58)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 123

A procedure similar to the preparation of (3 S,5R)-3-hydroxymethyl-5-
. 20 methyl-octanoic acid tert-butyl ester 103 was followed giving 123 as an oil. 4.0 g;
76.0%. MS, m/z (relative intensity): 230 [M-C(CH3)3+1H+CH3CN, 100%], 189

[M-C(CH3)3+1H, 70%].

(3S,SS)-S-Methyl-3-(tol}|ene-4-sulfonyloxymethyl)-octanoic acid tert-butyl
ester 124

. 25 A procedure similar to the preparation of (38,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 6.9 g
of 124. MS, m/z (relative intensity): 343 [M-C(CH3)3 +1H, 70%], 384

[M-C(CHz)3+1H+CH3CN, 100%].



HO -~ -~ (R-citronellyl bromde 128 i HOOOOO ON _ {- ON CO2tBu

Phh 131 130 129 H2N CO2H Exanple 12 (S)-2, 6-Di xnet hyl - oct-2-ene 1
t]0 %)ecemgaglé%[%)? oa 5

(R)-(-)-Qéﬁuzg‘ellyl brom de (49.1 g, 224.2 mmol) was dropw Se€ a
sol uti on R81°0 Min THE (336 nlL, 336 nmol) at OC ovePCA/USIORSATOL e
period. Stirring was continued for an additional 4 hours at O0C. The
reaction was slowy quenched wi thggq saturated solution of ammonium
chloride followed by the addition of ether (100 nmL). The resulting white

sl urry @8sPPi3-Asidemethnd-S-metliylthepdarwic weid tertilmoybester 124$S04. The sol uti on
was concentr : d pressure ffaord 26 : 83% of 127 as
an oil. NS, %@%ﬁ%&ﬁﬁ“@@#ﬁﬁ%ﬂ%?ﬁ%ﬁ“ 0{5%#‘%@@% yl- og%}, 139 [M 1H,
90% . Riethyl-octdfbiDecie 16 buz DORNDPRLY RIDHed é@iﬁ&ib%?@@‘#]ma%

(S)-4-Methyl-hexanoic_acid 128 A procedure simlar to that used to prepare
conpourf? APl (&S my3 £lagive ingnsityl. I 2d MC(CER) Rl Farft58ell . MBS, miz (rel ative
intensity): 129 [M1H, 100%, 170 [ M 1H+CH3CN, 709%.

5 (38,58)-3-Aminomethyl-5-methyl-octanoic acid tert-butyl ester 126
A mixture 0of 125 (2.8 g, 10.4 mmol) and 10% Pd/C (1.0 g) in methanol
(50.0 mL) was hydrogenated at 41 PSI for 96 hours. The solution was filtered to
give 1.7 g of crude 126 which was used in the next step without further
purification. MS, m/z (relative intensity): 244 [M +1H, 100%), 285
10 [M+1H+CH3CN, 25%].

Example 11 (38,5S)-3-Aminomethyl-5-methyl-octanoic acid
A procedure similar to the preparation of example 10 (38,5R)-3-
aminomethyl-5-methyl-heptanoic acid was followed giving example 11. 380 mg;

29.0%. IH NMR (CD30D) & 2.90 (dd, J = 3.9, 8.8 Hz, 1H), 2.80 (dd, J=7.6, 5.1

15 Hz, 1H), 2.40 (dd, J=3.2, 12.51 Hz, 1H), 2.20 (dd, /= 8.8, 6.8 Hz, 1H), 2.05 (m,
1H), 1.55 (m, 1H), 1.30 (m, 3H), 1.10 (m, 2H), 0.85 (m, 6H); MS, m/z (relative
intensity): 187 [M+1H, 100%], 211 [M+1H+CH3CN, 30%].



5 (4R 5S)-4-Met hyl -3-((S)-4-net hyl - hexanoyl ) - 5- phenyl - oxazol i di n-2- one 129
A procedure simlar to that used to prepare (4R, 55)-4- Met hyhe3s bt -Og
.0 g of

nmet hyl - | ) - 5- phenyl - oxazol i di n-2-orie 121 was useﬂ:.g,h

crude (%&q}&%&% met hyl - 3- ((S) - 4- net hyl - hexanoyl ) - 5- phenyl - oxgdzwglg}) I n-2-one
129 as an oil. It was used in the next step without further purification.
M5, mMz 10 (relative intensity): 290 #M1H, 100%, 331 [ Mr1H+CH3CN, 20% .
(3S,59)-S hyl < 3:( (4R, 5S) - 4: Rt - 2- 0X0- 5= nyl z zol i di ne; 3-

car bonyl ) - %é‘r‘%‘f Eﬁ-a%yi“aé‘i%sr‘flf-@Sé@%@é‘?’é‘?“"i?&gﬂg'ﬁﬁbg'éﬁ%ag?'maf to that
used to prepare (3S,5S)-5-nethyl-3-((4R, 59S)- 0

4- met hyl - 2- oxo- 5- phenyl - oxazol i di Rez3; carb | ) - octanoi ¢ i dat - but yl
ester 15 122Ryeifontsigthdradgivesd. 6.0 g, 25. 4% o230 asi@ whitg solid. M5,
mz (relative intensity): 348 [ M C(CH3)3+1H, 100%, 443 [M 1H+CH3CN, 100%,
402 [M 114, 55%, 404 [ WM1H, 459 . 127 128

(3S, SS) - 3- Hydr oxynet hyl - 5- et hyl - heptanoic acid tert-butyl efter 131 A
procedure simlar to that used to prepare (3S,5S)-3- Hydroxyn‘Et hyl - 5- 20
met hyl -octanoic acid tert-butyl egfery 123 was giving 1.4 ¢ 2.1 %of 131

as an oil. MS_mz (relative intdnsily). 175 [MC(Q43)/Q+M 173
[ M C( CH3) 3- 1Hp’@mmqw3+ 5 % 0° N v
(3S,5S)-S Met hyl - -5‘[0 uene- 4- subfogyl yret hyl ) - hept Q)ae#.,/c aci d*tert-butyl
ester 132 25 A pro % sinm | B to the pogparation BF

(3S, 5R) - 5- et hyl - 3- {4;0l uene- 4- sul for%#,oxyrret hyl') - oct anoi ¢,gcid tert-butyl
ester 104 was followed giving 2.1 g of 132 as an oil. The product was used
in the next step vvi}tEout further WD 00/ 76958 10 Decenber 2003

PCT/ USCQ 15070 -87- yurification. M5, mfz (relative intensity): 329

[ M C(CH3) 3+1H 9 0 [MC(CH3 CN, 65‘;@. .

(3S, 58)-3-Az'sggﬁe%§/\g75\-ne{—hy#— hé¥g anpi czaci d—t-ers FJW% A

procedure simlar got&% preparation O §3,§BSR)-3- azi donet Mg 28D
gert 16520

B
met hyl - oct anoi ¢ aci -butyl ester s followed giving .76 g, 54.0%
of 133 as an oil 13865, nmz (relative inBgnsity): 198 [ M C(Ci8) 3- 1H, 100%

:
HzN/\(\;/\

CO,H

Example 12

(S)-2,6-Dimethyl-oct-2-ene 127
(R)~(-)-Citronellyl bromide (49.1 g, 224.2 mmol)} was dropwise added to a
5 solution of LAH 1.0 M in THF (336 mL, 336 mmol) at 0°C over a 45-minute
period. Stirring was continued for an additional 4 hours at °C. The reaction was
slowly quenched with a saturated solution of ammonium chloride followed by the
addition of ether (100 mL). The resulting white slurry was filtered and the filtrate

was dried over MgSO4_ The solution was concentrated under reduced pressure to

10 afford 26.2 g; 83% of 127 as an oil. MS, m/z (relative intensity):
180 [M-1H+CH3CN, 100%}, 139 [M-1H, 90%].



(3S, SS) - 3- Ami nonet hyl - 5-met hyl - hept anoic acid tert-butyl ester 134 A
procedure simlar to that used for (3 S, 5 S)-3-am nonet hyll(-)ﬁ-emet Qlyio-m
octanoic_acid tert-butyl ester 126 was used giving 0.62 g 0 pleénzf as an oil.
The 10 Pro8iEP8was used in the next step without further POuISDI/SATd on. NS,
mz (relative intensity): 230 [ M+t1H, 100%, 271 [ M+1H +CH3CN, 45% . Exanple
12 (3S, 59) - 3- Ami nonet hyl - 5- net hyl - hept aggi ¢ acid A procedure simlar to
that used for_Exanple 11 was used giving (3S,5S)-

3- ami nomet hy(9st-Msthyl-hexapoicrasid 128i d (0.3 g, 65.1 % as a white solid. 1 H

NVR 15 (CD30D) 8 -2 00 (4 L40 (m 1H), 2.20 (dd, J= 8.2, 7.1
Hz, 1H), 2.05 (m Aiﬁf@&dﬁ?%%{“&l?gﬁ’ %‘E?“%?ﬁo‘? P?S?é@-@?lz@u{l%wmg ugedgiving 6H) :

M5, mz (rel df.Dgef 1280easbllyMs, 47 (kM int R0 :qzﬂqbﬁ.w CN, 309 . M5,
mz (relative, B%Sﬂs y).. 174 [MelH, 1009, 172 2 100%, 215 [ M+1H
+CH3CN, 209 170, +§%§N2?)Q%l- WO 00/ 76958 PCT/ US00/ 15070 - 88- Exanpl e 13:
Synt hesi s of (3S, 5R)-3- Am nonet hyl - 5- net hyl - nonanoi ¢ acid hydrochl oride
(Stcitronel Iyl brom de Et MyCl, CuCl21 LiCl Cr03, H2S04, H20 135 136 HO 139 .

BH3SMRS THE (4RSES)-44BIERYEB-((S)40nidbhy)-Kexehof) SRR BYalidin-27018 P "1 -
138 137 , Et 3N, DMAP ..

A procedure similar to that used to prepare (4R,58)-4-Methyl-3-((S)-4-
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 121 was used giving 35.0 g of
crude (4R,5S)-4-methyl—3-((S)-4—methyl-hexanoy])—S-phenyl—oxazolidi.n-2-one
129 as an oil. It was used in the next step without further purification. MS, m/z

10 (relative intensity): 290 [M+1H, 100%], 331 [M+1H+CH3CN, 20%].

(3S,SS)—S-Me_thyl-S-((4R,SS)-4-methyl—2-oxo-5-phenyl-nxazulidine-3—
carbonyl)-heptanoic acid tert-butyl ester 130
A procedure similar to that used to prepare (385,58)-5-methyl-3-((4R,5S)-
4-methy1-2-oxo-5-phenyl-oxazolidine-B-carbonyl)-octanoic acid tert-buty] ester
15 122 was used to give 4.6.0 g, 25.4% of 130 as a white solid. MS, m/z (relative
intensity): 348 [M-C(CH3)3+1H, 100%], 443 [M-1H+CH3CN, 100%], 402
[M-1H, 55%], 404 [M+1H, 45%].

(3S,5S)-3-Hydroxymethyl-S—methyl-heptanoic acid tert-butyl ester 131
A procedure similar to that used to prepare (38,58)-3-Hydroxymethyl-5-
20 methyl-octanoic acid tert-butyl ester 123 was giving 1.2 g, 52.1% of 131 as an oil.
MS, m/z (relative intensity): 175 [M-C(CH3)3+1H, 100%], 173 [M-C(CH3)3-1H
100%], 216 [M-C(CH3)3+1H +CH3CN, 95%].

(3S,58)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)—heptanoic acid tert-butyl
ester 132

25 A procedure similar to the preparation of (38,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 2.1 g
of 132 as an oil. The product was used in the next step without further



CH2C12 TsO CO2t Bu 141 H2N CO2H Exanple 13 NaN37 DVMSO N ~' ~Co 3 142 6N
HC H2N "~ CQ2tBu 143 (R)-4<Methyl -octanoic acid 136 5 LEEBL& chiggsi de
re

(0.39 g‘gc}?’ﬂ/],%ggrmol) and copper (I) chloride (0.61 g, 4.8 Lo ie

conbi n THE at anbient tenperature and stirred m nut es, t hen
cooled to OC at which tine ethyl magnesiumbromde (1 M solution in THF, 45
m., 45 mmol) was added. (S)-citronelly87bromde (5.0 g, 22.8 mmol) was

added dr opwi se. and sol ution was all t rmslo 10 anbi ent

t enper at ur ep"W%ccﬁ“@%'is\ggi’ﬁgz(&?}@tﬂ‘fﬁ @Fﬁnsﬁmg%gﬁ%&%)ﬁﬁh{ﬁgﬁkh&j by cautious
addi tion of irred with Et 20 and sat. NH4Cl1 (aq) for
30 m nut es.[@ﬁécﬁﬁ@{&@gcgp@ﬁﬁ'ed and the organi c phase dried (MySOH)
and concentrated. The crude product was used without purification. To a

solution of alkene 135 (3.8 g 22.8 mmol ) in 50 nL acetone at 0C 15 was
added JonesGSi¥geAridomethyl-Impathpicheptagpic acpl tert-buyBestanl33 and t he

verni gnt - he. molrur e timanier ke A Ahs SRIRSRRHBISE { o Lhases
were YO 00/ mefhyBodiandie aeiditern-bibf 2stePTUB b0 GolldviedGivii@ 0. 76en a4 8bedf and the

organi ¢ phagse washed with brine, dried ( S&) an concentrated. The
resi due wasiFias o @l MY, me{satys st Ryy g/g% (%(:Cﬁﬁh'éﬁaﬂ@g%h OAc) to afford
2.14 g (59% of acid 136 as a colorless oil: LRVS: rnlz

(38,58)-3-Aminomethyl-5-methyl-heptanoic acid tert-butyl ester 134
A procedure similar to that used for (38,55)-3-aminomethyl-5-methyl-
octanoic acid tert-butyl ester 126 was used giving 0.62 g of 1;‘54 as an oil. The
10 product was used in the next step without further purification. MS, m/z (relative
intensity): 230 [M+1H, 100%], 271 [M+1H +CH3CN, 45%)].

Example 12 (3S,58)-3-Aminomethy}l-5-methyl-heptanoic acid
A procedure similar to that used for Example 11 was used giving (3S,58)-
3-aminomethyl-5-methyl-heptanoic acid (0.3 g, 65.1%) as a white solid. 1 NMR
15 {CD30D) & 2.80-3.00 (m, 2H), 2.40 (m, 1H), 2.20 (dd, /= 8.2, 7.1 Hz, 1H), 2.05
(m, 1H), 1.30-1.50 (m, 3H), 1.00-1.20 (m, 2H), 0.9 (m, 6H); MS, m/z (relative
intensity): 187 [M-+1H, 100%], 211 [M+1H+CH3CN, 30%]. MS, m/z (relative
intensity): 174 [M+1H, 100%], 172 [M-1H, 100%], 215 [M+1H +CH3CN, 20%].



156.9 (M+); 1H NWR (CDC13): S 2.33 (m 2H), 1.66 (m 1H), 1.43 (m 2H),
1.23 5 (m 5H), 1.10 (m 1H), 0.86 (in, 6H). Jones’ reage%g‘36 err%?red as
|

?rsz?{\Ahvﬂiig'g;dg%Rby conbi ning 26.7g Cr03, 23 nL H2SO4 aPCT!USOOIlSD o 100
5S) - 4- Met hyl - 3- ((R) - 4- net hyl - oct anoyl ) - 5- phenyl - oxazol i di n-2-one 137 To
acid 136 (2.14 g, 13.5 mol) in 25 nL @RC12 at 0C was added 10 3 drops
DMF, follo hloride (1.42 m, 16.2 mmol) resulting in
vi gor ous gﬂ’&\%"%ﬁoﬁy“gﬁ‘?é‘s §5&.§’%]6}13V\%1‘§‘W#§H1'@1m§ Yhyonanoigatidnt
t enper at ur e, hydrbtKlofide30 M nutes, and concentrated. Meanwhile, to a
solution of the oxazollgﬁhvrl%ne (2 64 g, 14.9 mmol) in 40 nL THE at -78C was
added n-buty Lithium (1 SellaliCh hexanes, ©@CRHsf0, HW. 9 ol ) dropwi se.
The rrixture(%c vvaillg ?n{dred for 10 mrTﬁtQEQIET\Wmcn T e T H82Ge | ori de
in 10 nL THE was added dropwi se. The reggtion was stirred 30 utes at
-78C, then warned directly to anbient tenperature and quenched ,w th sat.
NHACI . The mi xture was partitioned between Et20 and sat. NH4Cl(aq), the
phases were sepagated, andybfigs,oQrgani c phase o!ri ed (MgS™), an

concentrat ed tm**ggm-s‘h 3. 6;2ox zwl i di none 7th?‘5 aecplorless oil.
LRVS: mlz 318.2 ( MepsBul %YV"M ‘M\("q’\d\: 7.3
Hz, 1 H), 4.73 (quint, J = 6.8 HFL" 1" HFoaB06 ( pz*é‘ﬁ(m 1 H,

1.66 (m 1H), 1.473%¥m 2H), 1.26 (m %8), 1.13 (m 1H) 0.88 (n37 9H). The
crude product was trmng iTthout purification.
(

(3S, 5R) - 5- Met hyl - , 5S) - 4- net hyl - 2- oxo- 5- phenyl - oxazol i di ne-3- 25
carbonyl ) -nonanoi ¢ &ci d t érd.-EptitfMARst er 138 To a sol ution of

di i sopropyl am , CHX15 nmol ) i HENat;, DMSB
n-butyl 11t hi um ( 8y M,sormin-hexanes, W %hxctot m Xt ur e

stirred 10 m nutesg a?t whi ch tinme oxazolidi noﬁe 137 (3.2 g, in 10
m. THE was added d'ropvvl se. The solution was'®tirred for 10 Dece1 er 2003
WD 00/ 76958 PCT/ US00/ 15070 -90- 30 minutes, t-butyl bronmggetate (1.8 ni,
12.1 mmol ) was added qui ckly dropw se at -50C and the nixtufelwas al | owned
to warmslowy to 10C over 3 hours. The m xture was partitioned between

Et 20 and sat. NH4Cl(aq), the phaseyeres se.pa.r.a%‘iE_a.n_dth‘ﬁ/e\@\ic’g\a/mc phase
dried (MgS™), and concentrat ed. CO,H

Example 13 143

(R)-4-Methyl-octanoic acid 136

5 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 m1., 45 mmol) was added. (S)-citronellyl bromide (5.0 g,
22.8 mmol) was added dropwise and the solution was allowed to warm slowly to

10 ambient temperature with stirring overnight. The reaction was quenched by

cautious addition of sat. NHy4Cl (aq), and stirred with Et70 and sat. NH4Cl (aq)
for 30 minutes. The phases were separated and the organic phase dried (MgSOy)

and concentrated. The crude product was used without purification.
To a solution of alkene 135 (3.8 g, 22.8 mmol) in 50 mL acetone at 0°C
15 was added Jones’ reagent (2.7 M in HySOy4 (aq), 40 mL, 108 mmol) and the
solution was allowed to warm slowly to ambient temperature with stirring

ovemight. The mixture was partitioned between Et70 and HyO, the phases were



5 The residue was purified by flash chromatography (16:1 to 8:1

hexanes: Et OAc) to provide 2.65 g (61% of ester 138 as a Ibgrsao
crystal g.% E%EI d, np = 84-86C. lab 23 +17.1 (c = 1. 00, 1'50'@ IQKII\/R
(cDC13)WOSOF8RE (1 5H), 5.62 (d, J = 7.3 Hz, 1 H), 4.7F = 6.8

Hz, 1 H, 4.29 (m 1 H), 2.67 (dd, J = 9.8, 16.4 Hz 1 H), 2.40 (dd, J =
5.1, 16.4 Hz, 1 H, 1.69 (m 1 H, 1.3-8-(s, 9H), 1.28 (m 10 7H), 1.08
(m 1H), 0.88 (m 9H: 13C NVR (CDC13) 8176 .45 171 22 152 71, 133.64,
128.86, 125 8paraigd, angd the aregmce phasewashid) with brigg, dried A425634). aed 31 30. 86

29.29,28.22, 23.14, 20 41,.14. 36, 1 Anal.. Cal cd r 5H37NO5: C,

Go. 58, - H isommentiteds Tharesidit wes pefipd by e ptraRRiogh 48:02

(9)-2-((R)- %e@@ﬁé&)ﬂt@ﬂ%?ﬂéff&ﬂ%ﬂﬂ%g%dhéﬂ B¥6Las oYdrie8S bR LRM: dz TO @
solution of ester 138 in 20 nL THE at 0C was added a
precool ed (0GB}, IlBINMR ((Im:.;r)D&QBNﬂﬁIZH) (llé(D(:g,, 11231 83 RH),anes

hydr ogen peroxi de (30 wt % aqueous sol n, m.) in 10 nL H2O The m xture
was stirred (m,deH)pudd ymf DH) %afnnlﬁﬁsJomkfemag\m weslpteparatiak @2t 7NMenper at ur e
and stirred m_nut e re i 0 s..g nched dII on of 100
m. 10% 20 Naﬁqzt%’n(bé’q‘ﬁ"m i0i3R 36,7 E Ded il HORDRGRRd “Bﬁé%gé thepar at ed,
and the orggngc phase washed with brine, dried (MpgSO®), and concentrat ed.
The crude 2d- 139 was used without purification.

(3S, SR) - 3- Hydr oxynet hyl - 5- met hyl - nonanoi ¢ acid tert-butyl ester 140 To a

solution of the crude acid 139 (6.14 nmmol) in 30 nL THE at 0C was 25 added
bor ane- di net #R, S8 M ethyd-3rifRe4-methyl-netaopyi)-Srpliemyl-oxazligin-2one 3ol ),  and

Zﬁﬁi [ onai * Biio. DVE 8 1384247 Bnt £ BRE 1828 R CRa oMLV S hed (oo s
d

L L I R et e

organi ¢ WO Oﬁ/gaﬁﬂEQaﬂ@voﬂhhmnﬁhé s@0Adn wegzwaﬂﬁaﬂaﬁaﬂmo a&baermt‘&m&ram&hed with

brine, dried (M S4), and concentrate row deqq?xl coh 140 LRVS: m z
226.1; 1 H N 5‘)‘-‘1358 | gppcenfgpted; b ile toz sputiopgf thes 4 (dd, J =

11.0, 6.8 Hzoxak'a%%mﬁné”&ﬁfg‘ 14J9 b %94@{)71,1& 11*#1: atl%'%)%ﬁ%s%{idédjd J = 14.9,

5.6 Hz, 1.02 (m 2H), 0.85
(m 6H). n-butyllithium (1.6 M soln in hexanes, 9.3 mL, 14.9 mmol) dropwise. The mixture

15 was stirred for 10 minutes at which time the acid chloride in 10 mL THF was

added dropwise. The reaction was stirred 30 minutes at -78°C, then warmed
directly to ambient temperature and quenched with sat. NH4Cl. The mixture was
partitioned between Et>O and sat. NH4Cl (aq), the phases were separated, and the
organic phase dried (MgSQ4), and concentrated to furnish 3.2 g of oxazolidinone

20 137 as a colorless oil. LRMS: m/z 318.2 (M+); 1 NMR (CDCl3): 6 7.34 (i, 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, SH). The crude

product was used without purification.

(38,5R)-5-Methyl-3-((4R,58)-4-methyl-2-oxo-5-phenyl-oxazolidine-3-
25 carbonyl}-nonanoic acid tert-butyl ester 138
To a solution of diisopropylamine (1.8 mL, 12.6 mmol) in 30 mL THF at
-78°C was added n-butyllithium (1.6 M soln in hexanes, 7.6 mL, 12.1 mmol), and
the mixture stirred 10 minutes at which time oxazolidinone 137 (3.2 g,
10.1 mmol) in 10 mL THF was added dropwise. The solution was stirred for



5 The crude product was used w thout purification. _

(3S,5R) - 5- Met hyl - 3- (t ol uene-4:-sul f onyl oxymet hyl ) - nonanoi c Bioglgut yI
ester 141 To al cohol 140 (6.14 nmmol) in 30 nL CH2C12 at 0

(0.1 g), WP-WGFMEnesul fonyl chloride (1.37 g, 7.2 nmol), adeJ_tljsemlsmo
triethylarnine 10 (1.8 niL, 13 mml) was added quickly dropw se. The

m xture was war ned i mmedi ately to anbi e p-tenperature follow ng addition
and stirred overnight, and did not proceed to conpletion. The nixture was
partitioned @@tmmews,&t-‘tﬂ@ldndmbhbet&ﬂa(lBaﬂl),,,llhmxﬂdﬂyﬁ@.'q‘awdqqs rated, and

h se was sat, NaHCO3 (aq), dried and
E:oﬁcce):ug ?glt gdp @P"EF% g@gq 6‘&?% wlﬁmﬁewwl%@d&pmﬂm@m@ wrmhout

tont butpl eo oty Te plidirofhs daditbATBI AL P h s SPAED aa;% S
3- dqﬂﬁageb
fS oFFLwedaé: vi ng aﬁ%ﬁsefg%ké%bg@%ﬁ}gh@e?gb%wd W‘pi %%%)(B’c%n \Qﬁ NI\/R
(CDC13)s b 3. Bllarésildhe \ﬂas—pui:iﬁea by%&h"éhoré&oéﬁ}:hy%lé?té gq heéﬁ}eé%{é&ﬁ
2
éHzal (2m2 6I(-|) Provigg ﬁégié ‘%sf Eﬂytlﬁ&@ﬁmmiﬁﬂgﬁﬁlwal?nﬂgdlmmﬁngtgg:ﬁg g y
1.0 rogenated in e
hydr ochl ori dzjlﬂ}; ﬁél de 142 hﬁ@eg) was hy g

20% Pd/ C, Et 1 7 190, LHENMR (€D 3 iSck3 416y 518), 6:16dd, ami no
ntrated and used w thout purification. To the

oo earer T A S B R 6 i 555, A0 (o DDA LS e Beat od g
refl ux 90 i nloestz 1690h 80 A sgoReans Ausd (BRG Y2l b 265N 54 0

Et OAc: hexanes provi déd 0 Lor| ess
(3S, 5RY- 3- ami7E)EOS|th- B)76I98Y(m, THRABCN AR (Cl':r Opgggclgﬂg% q?llgg;) B2 A9

crystalline solid (HCO salt), and ‘a second onr 10
Decenber 2003336401870 525. B’G;TMJS.@OI-B]@B@ }39%%822§3121 Ieso 9%33 fpggi ned. np

= (M J="713.2, 5.4
146 156C gg’ggd%ﬁé;ﬁi@ %G 41, %4 B, 14 2¢.|)AneQ Qdcd fat, Cj;HﬁyNI?j—izC 663)1—38,, A2 I08
I 1. 1H) 0. 68 m . Anal .
(Cgll cd f or Cl%ﬁlf%gd%go‘gﬁigé%ﬁ% 8 89. Found: C
(8)-2-((R)-2-Methyl-hexyl)-succinic acid 4-tert-butyl ester 139
15 To a solution of ester 138 (2.65 g, 6.14 mmol) in 20 mL THF at 0°C was

added a precooled (0°C) solution of LIOH monohydrate (1.0 g, 23.8 mmol) and

hydrogen peroxide (30 wt% aqueous soln, 5.0 mL) in 10 mL H5O. The mixture

was stirred vigorously for 90 minutes, then warmed to ambient temperature and

stirred 90 minutes. The reaction was quenched at 0°C by addition of 100 mL 10%
20 NaHSOj3 (aq), then extracted with EtyO. The phases were separated, and the

organic phase washed with brine, dried {MgB04), and concentrated. The crude

acid 139 was used without purification.

(3S,5R)-3-Hydroxymethyl-5-methyl-nonanoic acid tert-butyl ester 140
To a solution of the crude acid 139 (6.14 mmol) in 30 mL THF at 0°C was
25 added borane-dimethy] sulfide complex (2.0 M soln in THF, 4.6 mL, 9.2 mmol),
and the mixture was allowed to warm slowly to ambient temperature overnight.

Additional BH3-DMS was added until the acid was completely consumed (ca.

5 mL). The reaction was quenched by addition of MeOH, then partitioned
between EtyO and sat. NaHCO3 (aq). The phases were separated, and the organic



5 55.69; H 10.10; N, 5.86. Exanple 14: Synthesis of (3S,

53) - 3- Am noret hyl - 5- met hyl - nonanoi ¢ acid (R)-citronellyl R L A8 . d}{%CI ,
CuCIZ,O,w’cI %9%3 O HO C02tBu 148 BH3SM2, THE Tsd Li OH, 5@%&, %OZ FH
~ ' H2O"8BHPE - _coptBu Or03, H2S041 H20 HO20w~~ 145 LDA, Br t Bu

THF, -78 OC 1 00 O Ph' 147 146 , Et3N, DVAP, _ CH2Cl12 Tso NaN3, DMSO N3
Q2Lu " "C..Q2tBu CtBu 149 150 151 -91-

phase washed with brine, dried (MgSOy4), and concentrated to provide alcohol

140. LRMS: m/z 226.1; 1H NMR (CDCl3): 8 3.63 (dd, J=11.0, 4.2 Hz, 1H), 3.42
(dd, J = 11.0, 6.8 Hz, 1H), 2.30 (dd, J= 14.9, 7.6 Hz, 1H), 2.20 (dd, J = 14.9, 5.6
Hz, 1H), 2.03 (m, 2H), 1.42 (s, 9H), 1.24 (m, 6H), 1.02 (m, 2H), 0.85 (m, 6H).

5 The crude product was used without purification.

(3S,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-nonanoic acid tert-butyl
ester 141
To alcohol 140 (6.14 mmol) in 30 mL CH;Cl, at 0°C was added DMAP

(0.1 g), p-toluenesulfonyl chioride (1.37 g, 7.2 mmol), and then triethylamine
10 (1.8 mi., 13 mmol) was added quickly dropwise. The mixture was warmed
immediately to ambient temperature following addition and stirred overnight, and

did not proceed to completion. The mixture was partitioned between Et30 and 1IN
HCI (aq), the phases were separated, and the organic phase washed with sat.
NaHCOj3 (aq), dred (MgSOy), and concentrated to provide tosylate 141. The

15 product was used without further purification.

(3S,5R)-3-Azidomethyl-5-methyl-nonanoic acid tert-butyl ester 142

A procedure similar to the preparation of (35,5R)-3-azidomethyl-5-
methyl-octanoic acid tert-butyl ester 105 was followed giving azide 142 as a
colorless oil. LRMS: m/z 200.1; 1TH NMR (CDCl3): 8 3.31 (dd, J=12.2,4.2 Hz,

20 1H), 3.19 (dd, J= 12.2, 5.9 Hz, 1H), 2.22 (m, 1H), 2.10 (m, 1H), 1.39 (s, 95),
1.21 (m, 8H), 1.00 (m, 2H), 0.81 (m, 6H).

Example 13 (3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid hydrochloride
The azide 142 (1.0 g) was hydrogenated in the presence of 20% Pd/C,
EtOH, at 45 psi of Hy for 15 hours to provide the crude amino ester 143 which

25 was concentrated and used without purification. To the amino ester 143 was added
6 mL 6N HCI (aq) and the mixture was heated to reflux 90 minutes, cooled, and
concentrated. Recrystallization from EtOAc:hexanes provided 0.38 g (45% from
azide) of (38,5R)-3-aminomethyl-5-methyl-nonanocic acid hydrochloride as a
colorless crystalline solid (HC] sait), and a second crop of 82 mg (10% from



H2N 6N HO H2N ,*~ CO2 H CO2t Bu Exanple 14 152 The (S)-acid 145 was
prepared from (R)-citronellyl brom de according to the prgﬁgdurbg ?I i ned
above for (R)-4-nethyl-octanoic acid 136. The yield was e and
the 1H NBEwesst rum was identical to that of the (R)-aci %C?‘ﬁféﬂﬁ/iéﬂ . LRVE:
mz 158.9 (Mtl). Oxazolidinone 146 was prepared fromacid 145 as descri bed
above for (4R

5S) - 4- et hyl - 3- ((R) - 4- et hyl - oct anoyl ) 9§~phenyl oxazol i di n- 2- one 137

15 a, 3 = Pt et Y S LIS R apbi0ed: SR 51y 171
becember 2003 POH GSOD115070 -85 TE y?%(@‘é»rﬁﬁ% 2“93%813572&% rom

oxazol i di norfé, J=46.80dz ;P i0ggsh, aBYVE m%mj 8.1
(M83). A cghollslgi 9 was repgre H?r ozr’g tgfr}e t-bu a5t er I9?X§l égl’l bed
)

above for Anpl G @F%%Vrfémﬁ!mb@z@t Ry b5 rsaanm t7,26, 3189 @rotmcbu:,yl ester

140 RVS: 9 00); 1H NMR (CDC13): 8 3.60 (dd, J= 11.0, 4.6
|l§) 3. Eg‘%é AT N(&g%% 6.8 Hz, 1 H§ 2.221 (m 2H),(2.04 (m 2H), 1.42°

(s 9H) , 117138(m 7H), 111(m|H),084(m 6H). Exanple 14: (3S,

5S) - 3- Ami no hyI i | -nonanoi ¢ acid (3S,
5S) - 3- Ami no 4 ‘H FSlﬁGﬁ@ﬁ@58)*éﬁldlmetbbt-ﬁ1mﬂﬂylf-nmnnbikQacld0 as

descri bed above for (3S, eiMccdil feret hyl - 5- et by Jionanoi c acid
hydr ochl or i @<itisy! hrP@de—Hé—s—a@—(—b\?\i\(meM2 165ty _1.90
exchange chromat ography on Dowex 50WK8 50- 100 nesh, H Form resin, using

109HACH as eluant to provide the free b¥8e. The waxy solid was4ashed
twice wth Et20 and dried to furnish an anorphous white solid,|np
144-146C. LRVS: 415 mfz 17 ..(%L%M 28); 1H NMR (CDC13): 8 2.76 (d,}J= 5.9 Hz,

214), 2.14 (mﬁgﬁﬁ(\,&% ‘P—x; g?5 (m 1HEPAL 12 (m S, 0.96 (m
2H), 0.66 (m 6H)ScolfuDe _BrCH,CO,tBu JN»\M,\
Ph’ COztBu THF,-78°C  pp =

148 147
1 BH;SM,, THF

146

TsCl, Et;N, DMAP,

CH,ClI NaN,, DMSO

CO,tBu CO 5tBu

149 150 151

Pd/C, H, l
6N HCI HNT(YTTS
H,N - ’ 1
2 1 gt

/t:!g;;\ CO,tBu

Example 14 152

The (S)-acid 145 was prepared from (R)-citronellyl bromide according to
the procedure outlined above for (R)-4-methyl-octanoic acid 136. The yield was

10 comparable and the 1H NMR spectrum was identical to that of the (R)-acid
enantiomer. LRMS: m/z 158.9 (M+1).

Oxazolidinone 146 was prepared from acid 145 as described above for
(4R, 5S)-4-methyl—3-((R)—4—methyl-octanoy1)-5-phenyl-oxazolidin-2-one 137.
LRMS: m/z 290.1 (M-27); 1H NMR (CDCl3): 8 7.38 (m, 3H), 7.28 (m, 2H), 5.64

15 (d,J=7.1Hz, 1H), 4.74 (quint, /= 6.8 Hz, 1H), 2.92 (m, 2H), 1.71 (m, 1H), 1.42
(m, 7H), 1.18 (m, 1H), 0.88 (m, 9H).



LDA 0 154 0 JJH Ph' LiCl, Et3N, Me3COC, THE BrCH2CO2tBu 00 O, 11 ~
THF,-78C tort Ph' 155 E1 T Cl NDM3 s , AP, NaN3, DMBO,,pHo: 4Q 500$H2CI 2
Ts0 50C N 02tBu CO2tBu 3 COR1Bu 158 159 160 5% Pd/ C, THE Ege”? 0 %l; WO
00/ 7699® ®EEI8SO0 15070 - 94- Exanpl e 15: Synthesis of  PCT/US00/15070

(3S, 5R) - 3- Am nonet hyl - 5- met hyl - decanoic acid r-PrvgC], Cud 2, LiCl Cr03,
H2S04, H20 _93-

1-Butyl ester 147 was prepared from oxazolidinone 146 as described above
for compound 138. LRMS: m/z 348.1 (M-83).
Alcohol 149 was prepared from the s-butyl ester 147 as described above
for (3S,5R)-3-hydroxymethyl-5-methyl-nonanoic acid tert-butyl ester 140. LRMS:
5 m/z 156.9 (M-100); YH NMR (CDCl3): 8 3.60 (dd, J = 11.0, 4.6 Hz, 1H), 3.45

(@d, J=11.0, 6.8 Hz, 1H), 2.24 (m, 2H), 2.04 (m, 2H), 1.42 (s, 9H), 1.17-1.38 (m,
7H), 1.11 (m, 1H), 0.84 (m, 6H). '

Example 14: (38, 58)-3-Aminomethyl-5-methyl-nonancic acid
(38, 55)-3-Aminomethyl-5-methyl-nonanoic acid was obtained from 149
10 as described above for (3S,5R)-3-aminomethyl-5-methyl-nonanoic acid
hydrochloride. The crude HCI salt thus obtained was purified by ion exchange
chromatography on Dowex 50WX8 50-100 mesh, H-Form resin, usiiigl
10%NH40H as eluant to provide the free base. The waxy solid was washed twice

with Et»O and dried to furnish an -amorphous white solid, mp 144-146°C. LRMS:
15 m/z 172.0 (M-28); 1H NMR (CDCl3): §2.76 (d, /= 5.9 Hz, 2H), 2.14 (m, 1H),
1.96 (m, 2H), 1.25 (m, 1H), 1.12 (m, 6H), 0.96 (m, 2H), 0.66 (m, 6H).



0 0 CO02tBu O Ph' CORtBu 157 156 H2N /~~ C'0211 Exanpl e;d5.3NpHT0050 C
H2N CQ2t Bu 161 (R) -2, 6-Di et hyl undec-2-ene 153 A procedure simlar to the
pr epar at ive@ 00/7696%) - 2, 6- di net hyl - non- 2-ene 119 was used gi y'b:gﬂ, 308%0 a
colorless oil (20.16 g, 98% . 1H NWVR (400 MHz, CDCl1l3) 5 5.1 g ?‘fn
111), 2.10-1.89 (m 2H), 1.66 (s, 3H), 1.58 (s, 3H), 1.34-1.23 (m 4H),
1.15-1.06 (m 2H), 0.88-0.81 (m 18%. (R -4-nethyl nonanoic acid 154

(R - 2, 6 ¥R Y5 USFSheds 4 03 was dissolved in
acet one (2;%j m_)s and gﬁ%msg%%o%?&qﬁ%%gge tlrlilgsg'&ett%%%f‘ﬂf (2.7 M 120
n.) was added dropw ¥&¥eChRefls K€l react i on alol,euEd), 1,0 Warmto room

t enper afhFEoshEromds hogrs—Fe—r ' HOEWQLNaZSm (200
nm.), and the aqueous | BJe?C&tracted with ethyl acetate (4*x 100 nL). The
conbi ned organics were dried over I\/6§O4, filtered and roto 4pped to give an °

oil. The crude oil was dissolved in CH2C12 (400 mg Mnd c¢oled to -78C
Ozone was BH3SM2, THF WD 00/ 76958 10 Decenber 2003 Ph" ™
LiC), EIBN,
0 LiOH, H,0,, DA Me;COCI, THF
HO&(YV\’ THEH,0 99 BICH,CO,Bu = § @
CO,tBu -— 2 O:N — 2t o’ﬁq’\/\r\/\/
. Ph* ~ COztBl.l THF, -78 °C tort Ph)_-l‘
157 156 155
lBH:,SMz,THF
TsCl, Et;N, DMAP,
ps 3 NaNj, DMSO,
HO’\Q/W s ] TSO’\(Y\N 50°C N3/r\r\/\/
158 159 160

5% Pd/C, THF, H,

N - 3NHCI BN
5000 CO,tBu

COyH
Example 15 161

(R)-2,6-Dimethylundec-2-ene 153
A procedure similar to the preparation of (5)-2,6-dimethyl-non-2-ene 119
5 was used giving 153 as a colorless oil (20.16 g, 98%). IH NMR (400 MHz,
CDCl3) 8 5.10-5.06 (m, 1H), 2.10-1.89 (m, 2H), 1.66 (s, 3H), 1.58 (s, 3H),
1.34-1.23 (m, 4H), 1.15-1.06 (m, 2H), 0.88-0.81 (m, 11H).

(R)~4-methylnonaneic acid 154
(R)-2,6-Dimethylundec-2-ene 153 (10.03 g, 35.03 mmol) was dissolved in
10 acetone (270 mL) and cooled to 0°C. Jones reagent (CrO3/HpSOy) (2.7 M,

120 mL) was added dropwise, and the reaction allowed to warm to room

temperature over 18 hours. The reaction was poured on to water/N a280y4

(200 mL), and the aqueous layer extracted with ethyl acetate (4 X 100 mL). The

combined organics were dried over MgS0y, filtered and rotovapped to give an oil.

15 The crude oil was dissolved in CHpCly (400 mL) and cooled to ~78°C. Ozone was



PCTI US00/ 15070 -95- bubbled into reaction until blue to renove traces of
the inpurity (6E)(3S)-3,7- dinethylocta-1,6-diene. D nmethy}gulfideds )
was addegh o s he reaction stirred at roomtenperaturepgq S8/ he
sol vent was rénoved, and the crude nmaterial chronmatographed on silica
eluting with 20% Et CAc/ hex to give oil. The 5 oil was dissolved in ether
(100 nmL) and extracted with 10% NaOH (295 25 nL). The aqueous | ayers were

conmbi ned an racted with r.(50 nL). The.. agueous | s cooled to
0C and aci d%&é&ﬁ“{%e?—ﬁ(’.‘l ﬁy;ﬁ‘g itigjf%n?‘%}@r"eﬁ%ﬁsﬂ‘e ﬁ??%‘é’t(ﬁﬁ)tw Et OAc (3 X

100 ni), anddinteenyteuidi [Bedic Dineitsyl i@ SGNE] wad\4H3d, ard the fla8Go@nd

rot ovapped to give 154 as an oi IEG.SG %1 549 . 1H NWVR 10 (400 MHz, CDC13)

S 2.40- 2. 25 thyedptyoom tepperatgre fopy hopgs, The spfvent was temovegihnd the care0. 84 (m

6H); lab = - - . . o .

(4R, 55) - 4- MeTF ﬁ?g‘?‘%‘(’]&?@’%ﬁéﬁ?ﬁ silisa Sving pith 20K RtOAghex 19 2iye gl e 155
Conpoufid 1540 Grab Bis@vedin. cfifer {10 ;i)asd dkeatddiith 109 TREORY2 X mand  cool ed
to OC. Tri et_%%am' ne (19.74 nL, 141.6 nmol) was added dropw se, 15 foll owed

by dropwi se aqueows leyers wereedrybined ayd exsractadiwith ¢tBerod@0ml). The. 64 ol ) .

The thick whj o) (SN af. QC . m nutes. LiCl (1.86 g,
4154 ol ) ,é‘%‘lﬁﬁ’;ﬁgﬁeﬁ%ﬁ%@ﬁ%@& @??ga@?g%ﬁ"%fiﬁ- -eoa}‘ig‘{‘? Byeoyay, A
mol ), and Tikrdc#d with Ei@Ae(3addet mignshd the coebiied RuNGSE BREL b’ 0OM
tenperature overni ght. The solvent was evaporated. The solids were taken up

in 20 Et OAcMgRidyt filtedd ahdl rotavichped 36 give d89 Q5 o511 Y6.86 g SEAGI NV filtrate
was washed with water (2 x 50 nL), and brine. The organics were dried over

MySOA10f i | t et40 MHa@DCH)B/2ppER5 et Lae- 1062 (@, i231), wag-1chr Gapsigr aphed on
silica eluting with 10% Et OAc/ hexanes to give 155 as an oil (10.974 g,

88% . 1H NVR).8Z@BANfz, 6H)CIAIH3F - Bli4 4t i GBCIn, 3H), 7.31-7.26 (m 2H), 5.66
(d, J= 7.33 Hz, IH), 4.76 25 (quin, J= 7.03 Hz, IH), 3.04-2.96 (in, 1H),
2.93-2.86 (m IH), 1.74-1.66 (m IH, 1.52-1.47 (m 1H), 1.46-1.36 (m

potenber 2000 6 651 TAbEE> S ey EnofiteyD: Sphiengiiffabolif 48038 O
S) - 4- et hyl - 2- oxoComphumd/ 1566504 2,706 1Bmol) was dissolved in THF (95 mL) and
cooled to 0°C. Triethylamine (19.74 mL, 141.6 mmol) was added dropwise,
15 followed by dropwise addition of trimethylacetyl chloride (6.98 mL, 56.64 mmol).
The thick white suspension was stirred at 0°C for 90 minutes. LiCl1 (1.86 g,
41.54 mmol), (4R)-4-methyl-5-phenyl-1,3-oxazolidin-2-one (6.824 g,

38.51 mmol), and THF (70 mL) were added, and the reaction warmed to room

temperature overnight. The solvent was evaporated. The solids were taken up in

20 EtOAc, filtered off, and washed generously with EtOAc. The filtrate was washed
with water (2 X 50 mL), and brine. The organics were dried over MgSQy, filtered,
and rotovapped. The crude material was chromatographed on silica eluting with
10% EtOAc/hexanes to give 155 as an oil (10.974 g, 88%). 1H NMR (400 MHz,
CDCl3) 6-7.44-7.35 (m, 3H), 7.31-7.26 (m, 2H), 5.66 (d, J= 7.33 Hz, 1H), 4.76

25 (quin, J=7.03 Hz, 1H), 3.04-2.96 (m, 1H), 2.93-2.86 (m, 1H), 1.74-1.66 (m, 1H),
1.52-1.47 (m, 1H), 1.46-1.36 (m, 2H), 1.27-1.16 (m, 2H), 0.92-0.87 (m, 8H); [alp
= +34.1 (c1 in CHCl3).



carbonyl )-decanoic acid tert-butyl ester 156 A procedure simlar to the

preparation of (3S,5S)-5-nethyl-3-((4R, 5S)-4-

met hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-car bonyl ) - oct anoi ¢ aciI%Dte(éerr?bFf)% O;I
ester 132 oop fol |l owed giving

(3S, SR) - 5- rretﬁﬁ%ls- 3- ((4R, 59) - 4- et hyl - 2- oxo- 5- pheny! PCT/US00/15070

oxazol i di ne- 3-carbonyl )-decanoic acid tert-butyl ester 156 as an oil
(0.668g, 90%. 1 H NWR (400 MHz, CDC1396-S 7.41-7.28 (m 5H), 5.63 (d, J=

7.33 Hz, | 7 i = .84 Hz, |_H), 4.33-4.26 (m | _H, 2. 68 (dd,

J= 16.4, 9. %Slﬂf)'ﬁww‘g’fﬁi&%&‘" Tﬁi%‘?%@‘ﬁﬁ@@%}ﬂ?ﬂﬂ?l%@%%ﬁ qui p, J(: 6.6

He, 1H), 1.5GrBod)etanciladia @dt-bubyA8edy 2 (M | H), 1.15-1.08 (m | H),

0.90-0.86 (m 9H)" I\/B[WéAPCI) mz 348 (M-97, 1009 [alD = +18.8 (cl in
ppo

CHC13). (9)-2-((R: wigyimikaso yhe preparetinh of @8, 55)45-methyl B4R, 5685der 157

Co d 15 , 9 By dj d in THE/H20 (60 nj./14 niL
and ool ed ?3&3869%?‘%3%@‘1 = b%ﬁ@%ﬁgﬁ%\ég‘@%‘é&ac de .%H?(‘ er b 4 mn)m)
wer e cHnbi nedes mdwe@gmlegctqsgm)os-mqmesaqak,oss)dr-ﬁﬁmgm-oﬁseﬁﬁgggl-T <5C. the

reaction was stirred at OC for 4 hours, and quenched wth 03 (6.3 g)
and NaHSCB (9¥azolifiing-3-ostporyl)decangieiacid dertutyd esterrhas aseacil 668gas stirred

gm;"li n ?2“2@%)- B ol i CERT lﬁ@a T D, 3%3&3?2%@??553,%%B§?t :d
n ELORC (10 AR RIEd e Bt i 40 b i S 2E6 TS Ve Bbiae on v

stirred for B9, M4ybess=2apd, 488 1I30119S1 bRlEGhEA=J 0L pt ane.
The fjltrat emvvas V\L(/gshed with 60C Hg% (10(@&){1 ?rw?gg{ag@ggs\l% %l,t}ﬁfi | tered,

and r W ovappdil)y b2§i 12l s 711Bs 1 d8-108 (1031 H2 G90-086«matRy MS| (ARG) mse d
directly in the ne step. (3S, 5R)-3-Hydroxynet hyl - 5- net hyl - decanoi ¢
aci d tert-bﬁ“@la‘@%‘g@rl@é@;%%ﬁdﬂﬁcﬁ #3in@@i6h)g, 12.3 nmml) was dissol ved
i n anhydrous THE (123 nlL) and cooled to OC. Borane dinethylsul fide conpl ex
(10 M 3.69 n.) was added dropw se, and the reaction then warned to room
t enper at ur e (8M2-((R)-QVéAFSBepHRocidie acRDIert AU/ LG 187070 - 97- stirred

for 1 hour. the reactio s _cool.ed to OC, and guenched with MeCOH
éompounrgl lvg% (5.6%% b, 12.59 mmol) was c%ssolved in THF/H»O

(60 mL/14 mL) and cooled to 0°C. LiOH (IN, 18.89 mL) and HyO» (35%,

15 4.45 mL, 50.4 mmol) were combined, and then added to the reaction dropwise
keeping T <5°C. the reaction was stirred at 0°C for 4 hours, and quenched with
NapS503 (6.3 g) and NaHSO3 (3.4 g) in 50 mL H»O added dropwise. The reaction
was stirred for 15 minutes, and the layers separated. The aqueous layer was
extracted with EtOAc (3 X 100 mL), and the combined extracts dried over

20 MgS80y, filtered, and rotovapped to give an oil. The crude material was dissolved
in EtOAc (10 mL) and added dropwise to heptane (250 mL). The suspension was
stirred for 20 minutes, and the solids filtered and washed with heptane. The filtrate
was washed with 60°C H2O (100 mL), dried over MgSOy, filtered, and

rotovapped to give 157 as an oil (3.52 g). the material was used directly in the
25 next step.

(3S,5R)-3-Hydroxymethyl-5-methyl-decanoic acid tert-butyl ester 158
Compound 157 (3.52 g, 12.3 mmol) was dissolved in anhydrous THF
(123 mL) and cooled to 0°C. Borane dimethylsulfide complex (10 M, 3.69 mL)

was added dropwise, and the reaction then warmed to room temperature and



(20 nL) added dropwi se. The reaction was stirred for 18 hours, and the

sol vent rotovapped off. The crude material was chromatogyapghed,onsilica
el uti nMwéJ) 0% Et CAc/ hexanes to give 158 (2.28 g, 68%? ?%S%E' e 1H NWR
(400 , 3) 8 3.65-3.59 (m 1H), 3.43 (dd, J = 11.'I,'%6. , 111),
2.31 (dd, J=14.9, 7.57 Hz, IH), 2.21 (dd, J= 15.1, 5.62 Hz, 1H),
2.06-2.02 (m IH, 1.43 (s, 9H), 1.40-9725 (m 4H), 1.07-1.13 (m IH),
1.03-0.96 (m. 1H), 0 .86-0.84 (m 6H); M5 (APCl) mz 216 (M-56, 1009 .
(3S, SR) - 5- I\/b"t“ﬁ’i?ﬂ-f%r-](b‘b‘%fugﬁé-eﬁcg’é’ﬂIW%WP@?Q}%&W?%@&S‘%% Ae@Ht er t - but y!

10 ester 15 %Bgda% 1 9 3 8 'ﬁﬁow kwEHR2C 2 (30
m.) and cog(ize t'o OC. 33(/]% g[%lleoﬁcgg ?Vfggﬁhéd%g ‘ol )" an g%-t‘al ytic
DVAP were auttedppddodff.dibectrbge nhatzpal wes cadintatographid bn slithygluang méth( 2. 55 ni,
18.33 mmol ). The reaction was then stirred at 0OC for 18 hours. The sol vent

was rot lcwapp@% St Achexanesty aiyelddd?- 28«6 68 aﬁ)mgi_é-éllr}éNM&ﬁ‘tﬂQWZcr -Udﬁ
A T Y e L M R
ot ng i 115 65 B2t (RLTLAE S 628, (), 2 ERor BT SR 2ERE. o' 150

(3.399 g, 96P&0-AR5kn,dH), 1.07H. VR, (KDY 11d320.98 0nCNTY 8)8680.84 @h, €1 MS 8. 30
Hz, 2H), 7.31 (d, J= 8.30 Hz, 2H), 3.99 (dd, J= 9.65, 3.54 Hz, 1H), 3.89
(dd, J= 9. 5XABCB#/4216 QVf;562180%).s, 3H), 2.28 (dd, J= 14.7, 6.23 Hz, |
H, 2.19-2.14 (m | H), 2.10 (dd, J= 14.9, 6.35 Hz, | H), 1.38 (s, 9H,
1.31-1.17 (m 3H), 1.08-0.81 (m 2H), 0.79-0.76 (m 611); [a]D = -10.1 (cl
in CHC13). @5,389SF-MRthl-2tcloami-Hyh}dnyiokikthytcdérandicacidieisbatyibut vyl
ester 160 Conpound 159 (3.01 g, 7.05 mmol ), sodium azide (1.26 g, 19.40
mol ) 1dnd "(@? m.) were conbi ned and heated to 60C for 3 hours. EtQOAc
(100 nl) was addedotothiE158ELTT ,m.%eﬁabh&&%@@@ﬁ&mmWashed

with EtOAc (20 nL), "and the filfrated evaporate mat €éri al was

10 Decenber g{0oldd@oQ0C 78653 cRCRALENO1 g?@@.@ mi8) ADEAAREODMAPSErEN silica

eluting with 5% Et QAc/ hexanes to gi_v_e 160_as an oi|l (1.86 393 8999 .
added, followed by dropwise addition of triethylamine (2.55 mL, 18.

mmol).
The reaction was then stirred at 0°C for 18 hours. The solvent was rotovapped off

15 (removed under reduced pressure), and the crude material washed with EtOAc and
filtered. The solids were washed with EtOAc, and the filtrate washed with 0.5N
HCI (20 mL), brine (30 mL), dried over MgSQOy, filtered and rotovapped. The oil

was chromatographed on silica eluting with a 5% EtOAc/hexanes gradient to 10%
EtOAc/hexanes to give 159 (3.399 g, 96%) as an oil. 1H NMR (400 MHz,

20 CDCl3) 6 7.75 (d, J= 8.30 Hz, 2H), 7.31 (d, /= 8.30 Hz, 2H), 3.99 (dd, /= 9.65,
3.54 Hz, 1H), 3.89 (dd, J=9.52, 5.37 Hz, 1H), 2.42 (s, 3H), 2.28 (dd, J=14.7,
6.23 Hz, 1H), 2.19-2.14 (m, 1H), 2.10 (dd, J= 14.9, 6.35 Hz, 1H), 1.38 (s, 9H),
1.31-1.17 (m, 3H), 1.08-0.81 (m, 2H), 0.79-0.76 (m, 6H); [ajp =-10.1 (cl in
CHCIy).

25 (3S,5R)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 160
Compound 159 (3.01 g, 7.05 mmol), sodium azide (1.26 g, 19.40 mmol)
and DMSO (12 mL) were combined and heated to 60°C for 3 hours, EtOAc
(100 mL) was added to the reaction and filtered. The solids were washed with
EtOAc (20 mL), and the filtrated evaporated. The crude material was



(3S, 5R) - 3- Am nonet hyl - 5- met hyl - decanoic acid tert-butyl ester 161 A

sol ution of conpound 160 (1.86 g, 6.25 mmpl) in THE (50 ken
over 5% Pd/ C_under hydrogen and pressure for 8 hours mtm%%%b%@gis of
hydr ogen” CPHE%C8t al yst was filtered off and the filtrate RGEHPHNINWI. The
crude material was chromatographed on silica eluting wth nethanol to give
161 as an oil (1.21 g, 71 %. 1 H NVR (400 MHz, CDC13) 8 2.70 (dd, J =
12.9, 4.40 Hz, 1 H), 2.54 (dd, J = 12.7, 6.59 Hz, 1 H), 2.26 (dd, J = 14.5,
6.96, 1 H), Shnomgtegraphedon silicaleluting ith 3% E{OAc/hbxants ®lgifen 60asdn oil. 91 (m

1 H, 1.43 (Z%géﬁj@o .39-1.25 (m 44, 1.14-1.07 (m 111), 1.03-0.97 (m
1H), 0.86-0. 6H). Exanple 15 (3S, 5R) - 3- Am nonet hyl - 5- net hyl - decanoi ¢
acid Conpound 161 (1.20 g, 4.44 mvol) was heated to 50C in 3N HO (30 nL)

for 4 hours. | yen aporat ed, and the oil washed with tol uene,
15 and evapo#%?’ggjg%gl%?%yﬁéflgfﬁﬁfﬁﬁﬁ?%%%‘gaG“ft'rh“&kﬂﬁteéfrlﬁilon exchange
col unm  (Dowex 50\iKBol#fiéh ofidohgitdind 166 (1B6 )z 6.'29%91)%%%63&2 Jwfen 0.5N

NHACH. _Isol ate (3S, SFQ - 3- ami nonet hyl - 5- mef hyl - decanoi ¢ aci s a white
sol i d (0. 725 shakenpyey 57%R/C under hyrisapen prd pngRsiedor 8/kayrs GRETRYee Purgel3 ( dd

J= 12.69, 4. , 1,243, 45 Hz, 1 H),.2.08 (d, J =
6.59 Hz, 2H) ?’%?"g%’g?‘%qﬂf °F'-%P{S?“/§gﬂi"?’§§-°fﬂf§6ﬁﬂ‘ﬁ%ﬂ‘iﬁ ,e"af."i‘ét-'_c')ﬂ: 'Béf‘(rﬁﬂ 2H) |
0.99-0. 91 ( mmaéijal véhs@BropuatogiPlicdVB sl ARPhdinghth 2dhdddio 02 61 474 (M- 41,
100%: [a]D = -5.7 (cl.025 in H20). 10 Decenber 2003 WO 00/ 76958

PCTI US00115028 (189 g=a%m! ' NOIR $400 NE&, CIuCl3) § 2.70 (dd, J = 12.9, 4.40 Hz
(3S,5S) - 3- Am nonet hyl - 5- net hyl - decanoi ¢ aci 3 nPrigd , CuCl21 Li ¢ Cros,
H2SO4, H20 HOHQ 3.R4 (dd. VonK. 7,)6.5D Hani H)s 2R4H(dd00=t14.5,16.95, OHY,i2H2 (dd2021 HO~

162 Lhp O OidH, 6B mubhH), 1.6 & 1m), 1.91 @, 110, 143 (s, 128), 1.39-125 (m, 45D,
1.14-1.07 (m, 1H), 1.03-0.97 (m, 1H), 0.86-0.82 (m, 6H).

Example 15 (3S,5R)-3-Aminomethyl-5-methyl-decanoic acid
Compound 161 (1.20 g, 4.44 mmol) was heated to 50°C in 3N HCI
(30 mL) for 4 hours. The solvent was evaporated, and the oil washed with toluene,
15 and evaporated. The crude material was passed through an ion exchange column

(Dowex S0WX8-100, strongly acidic) eluting with water, then 0.5N NH40H.
Isolate (3S,5R)-3-aminomethyl-5-methyl-decanoic acid as a white solid (0.725 g,
75%): mp = 174-175°C; 1H NMR (400 MHz, CDCl3) 8 2.83 (dd, J= 12.69, 4.88
Hz, 1H), 2.70 (dd, /= 13.1, 7.45 Hz, 1H), 2.08 (d, J= 6.59 Hz, 2H), 1.98 (m, 1H),
20 1.28-1.20 (m, 1H), 1.19-1.09 (m, 2H), 0.99-0.91 (m, 2H), 0.66 (m, 6H); MS
(APCD) m/z 215 (M*, 10%), 174 (M+-41, 100%); [0]p =-5.7 (c1.025 in HyO).



Me3COCI, THE 163 BrCH2CO2IBu 0 OxN 00 k A THF, H2O -* O T> CO tBu 166

BHBSMR, THF TsC HO 02tBu 167 FY -ORtBu 165 |, Et3N, DVAP CH(L 2 EE
Cto r&’ﬁg ~.-t. 164 T50 ' - CRtBu 168 169 5%dl C ’]ﬁmﬁ—g"%ﬁ% 0

3N HC

h,
RY/76988 C C02t Bu Exanpl e 16 170 PCT/USO0/
-99-
Example 16: Synthesis of (35,55)-3-Aminomethyl-5-methyl-decanoic acid
(R)-citronellyl bromide THE O°Con \f\’\(\/\/ HOzcv\Nv
162 0 163
A
OL_T:IH
Ph”
LiCl, Et3N,
Me4COCI, THF
0 LIOH, Hy0p LDA, o
HOJ\(Y\/\/ QO 0O
CO,tBu E'IHF’ H,0 OFN:NJ\O’\/\/ - BICH,CO,tBu 0}5{4’\/\/\/\/
Ph’ ~ C02‘BU THF, -78°Ctoni PR
166 165 164
1 BHSM,, THF
TsCl, Et;N, DMAP, NaN;, DMSO,
HO—\q\N CHzClz . TSO/\ONV 50°C NB/\(\':/\N
0,tBu CO,tBu CO,1Bu
167 168 169

5% Pd/C, THF, Hy 1

HN /\(\,W . 3N HCI HzN’\(;:;\t;V
COZH 50°C pl=l

Example 16 170

(S)-2,6-Dimethyl-undec-2-ene 162
nPropylmagnesium chloride/ether solution (2.0 M, 228 mL) was cooled to
5 -20°C under a Ny atmosphere. LiCl (3.87 g, 91.25 mmol), CuCl3 (6.13 g,
45.63 mmol), and distilled THF (456 mL) were combined and stirred for
30 minutes. The LipCuCly solution was added via cannula to the Grignard
reagent, and the resulting solution stirred for 30 minutes at -20°C. R-(-)-
Citronellyl bromide (50 g, 228.1 mmol) was dissolved in THF (60 mL) and added
10 dropwise to the Grignard solution. The reaction was stirred at 0°C for 1 hour. The
reaction was cooled to -40°C and quenched with NH4Cl (sat’d, 200 ml) added
dropwise. The layers were separated and the aqueous Jayer extracted with ether
(3 x 100 mL). The combined organics were dried over MgS0Oy, filtered, and

rotovapped to give an oil. The crude material was chromatographed on silica

15 eluting with hexanes to give 162 as a colorless oil (9.15 g, 22%). 1 NMR (400

-78
2H



(S)-2,6-Dinet hyl -undec-2-ene 162 nPropyl magnesi um chl ori de/ et her sol ution
(2.0 M 228 nL) was cooled to 5 -20C under a N2 at m)spheLée [%E]%r 3387 9,
91. 25 6 Cl2 (6.13 g, 45.63 Mol ), and distilled TH ) nL) were
conbi ned andestirred for 30 minutes. The Li2Cud 4 sol ut PERGM¥INded via
cannula to the Grignard reagent, and the resulting solution stirred for 30
mnutes at -20C. R-(-)- Ctronellyl bropo-de (50 g, 228.1 nmol) was

di ssol ved i H and added 10 dropwi se to the Grignard sol ution.
The reacti o%&é&%ﬁ%l%ﬂém §FD,12- Herdr89 (M@H)r bE6(5,HnhsS8 ¢osBd to -40C
and quenche i HA (sat. 20 added dropwi se. The | ayers were
separ at ed aﬂ&\%#g:%ﬁaug&é'll%a&& (%xf%n@@doﬁlt(ﬁlséﬂ- r (3 x 100 nmL). The
conbi ned organics were dried over MgSO4, filtered, and rotovapped to give

an oil. The gr erial was chromat ographed on silica 15 eluting with
hexanes to M‘ﬁ%‘g’é’&ﬂaﬂ@b‘l%ﬂ% oil (9.15 g, 22%. 1H NMVR (400 NaNg,

10 R G Co e e G R L0
3H), 51.34- andeodled todlSL, Jcﬂzleiﬁeagelﬁﬁfqrﬁglﬂiﬁo?p@m 98 (Y Wvasldddkd

(S)-4-Met hyl uonanoi c_acid 163 Conpound 162 (7.97 g, 43.7 mol) was
di ssol ved i Aropsdse aad tieraaqtion allswaditb wenh ¢d ream Gfapetatnasoves 48 datrs.

Cr 03/ H2SO»4 . 95 ni) .was_ adde ropw.se, .and the reaction all owed
50 warm t o ?%%%atzg%pgragpﬁ?%d%i? Wf%r&\]ﬂigg‘ip&?aé‘ﬂr)e%‘i theraakgusdayfted on t o
wat er / Na2S | ayer xtracted wth ethyl acetate
(4 x 100 rrLo)én(‘%%gj %Héﬁnﬁfhﬁg%%lﬁégﬁg? QQ\}@%%‘F i°881%81?8r°rg%§oéi?fequ é’r"% and
rot ovapped MgS@ 4 dilRfedobnd rold\eppedi@epiob hn WAS TRO e BTBLQ0r aphed on silica
eluting with hexanes to give 183 as an oil (5.56 g, 74%;. 11-1 NWMR (400
MHz, 18DC13) cigomatiderapie8 oamsilicldjuting wWith hefihe o gE)163 hs 44 vilks 56 d M 8H),
0.87-0.84 (rr}i 6|—i)‘ M5 APCI nmfz 170.9 (M1, 100%.

(4R, SS) - 4- NME#¥e) LTEBNNIR Y400 Wz, (IDGlgh & 2640-2.25-(pty dHE)) 1.86-1263 (dli2aHRiane 164 A
procedure simlar to that used to prepare conpound 155 was used except

L11 (m, 8H), 0.87-0.84 (m, 6H); MS APCI m/z 170.9 (M—1, 100%).

(4R,5S)-4-Methyl-3—((S)-4-methyl-nonanoyl)-S—phenyl-oxazolidin-Z—one 164

A procedure similar to that used to prepare compound 155 was used except

15 that (S)-4-methylnenanoic acid 163 (5.56 g, 32.27 mmol) was used as a reactant to
give 164 as an oil (10.70 g 100%). 1H NMR (400 MHz, CDCl3) 6 7.42-7.34 (m,

3H), 7.28 (d, J=6.59 Hz, 2H), 5.64 (d, J = 7.33 Hz, 1H), 4.74 (quin, J = 6.78 Hz,
1H), 2.94-2.85 (m, 2H), 1.73-1.67 (m, 1H), 1.47-1.43 (m, 1H), 1.39-1.22 (m, 7H),
0.90-0.84 (m, 8H).

20 (38,58)-5-Methyl-3-((4R,55)-4-methyl-2-o0x0-5-phenyl-oxazolidine-3-
carbonyl)-decanoic acid tert-butyl ester 165
A procedure similar to that used to prepare compound 156 was used to

give 165 as a solid (4.25 g, 61%). MS (APCI) m/z 446 (M++1, 10%), 390 (M+-55,
100%, -tBu).

25 (8)-2-((S)-2-Methyl-heptyl)-succinic acid 4-tert-butyl ester 166
A procedure similar to that used for compound 157 was used except that

ester 165 (8.42 g, 18.89 mmol) was used as a reactant to give 166 as an oil



15 that (S)-4-nethyl nonanoic acid 163 (5.56 g, 32.27 mol) was used as a
reactant to give 164 as an oil (10.70 g 10099 . 1H NVR (400pMz.beTh¥ed3) 5

7.42-7. 728(d J= 6.59 Hz, 211), 5.64 (d, JC{%E}?NM-{)
474(q3iﬁﬁ Brosg" 78 e, 2.94-2.85 (m 2H), 1.73-1.67¢mYy

1.47-1.43 (m |H)), 139122(m 7H), 0.90-0.84 (m 8H). 20
(3S, 5S) - 5- Met hyl - 3- (( 4R, 5S) - 4- net hyl - 2-d%b= 5- phenyl - oxazol i di ne 3-

b 1)-d [ to that
dacd (o propdd i iitAatdle R R F B ot R D e B 28 o
% . M5 (APCI )%gﬁ-z‘ ﬁg Mr+1 1099, 390 (M#-55, 100% -tBu). 25
(S)-2-((9)-2 ? eptyl)-succinic acid 4-tert-butyl ester 166 A

.procedure si m I ar to that used for conpound 157 was used except that ester
00/ 76058 10’ (ESERRa YRV EREATE TR A R6E Buid Brbtfy G ES TN 2 Ve
-used directly | n tﬂ@rmdﬁresir&ﬂar Wﬁhz(twéﬂi)oprkﬁaxa%mpbﬁﬂdllssw&%sed except
broceduie o RS Do Pt P oSSR SBLS G except 5
g, 20, 15 ot - HREMLe ol o ke 160 % 69 oA AR EoTeoA TR 7605 |

TR, 28-2. 20
(1m Nm (4200 2;%1;@@130:13205% %3%85@’ ﬁﬂ@ﬂk&s@@lg{)@zé%ﬂﬂp i 0a tm

2 0. 87- 0. 88090102 My , TD8-121187(nk,ME1)5 9,1 15004 (m,1281) 0.830.83
(l?:DS 5S) - 5- Met hyI-QS ((tﬁ:l;I)IlIJ{gne :Elélspul onyI oxyrr(et hyI5 decano(lntlzzg.?lzd tert-butyl

ester 168 A pmm@&EDuUMS @RGT) arz 207 (MALST SO, t@u)r epar e conpound 159 was used
‘except that (3S,SS)-3-Hydroxynethyl--5-methyl-decanoic acid tert-butyl
ester 167 (4.164 g, 15.29 mvl) was used as a reactant to give 168 as an

oi |l (41047 g, @sgm)-s-mﬁtliaﬂtﬂwal(eﬁw Mitunym@hﬁethﬁlﬂdemdndauheﬁ-tﬁﬂyﬁz 2H),
7.31 (d, J= 8 30 i, 3.97 (dd, J = 9.52, 4.15 Hz, IH), 3.90 (dd, J =

9.52, 5.13 Hzesterjo8 o 42 (s,
A procedure similar to that used to prepare compound 159 was used except

that (35,5S)-3-Hydroxymethyl-5-methyl-decanoic acid tert-butyl ester 167
(4.164 g, 15.29 mmol) was used as a reactant to give 168 as an oil (4.17 g, 64%).
15 1H NMR (400 MHz, CDCli) 6 7.75 (d, J= 8.30 Hz, 2H), 7.31 (d, J= 8.30 Hz,

2H), 3.97 (dd, J=9.52, 4.15 Hz, 1H), 3.90 (dd, J=9.52, 5.13 Hz, 1H), 2.42 (s,
3H), 2.28, 2.19-2.13 (m, 2H), 1.37 (s, 9H), 1.27-1.01 (m, 11H), 0.85 (t, J= 7.08
Hz, 3H), 0.76 (4, J= 6.35 Hz, 3H).

(35,558)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169

20 A procedure similar to that used to prepare compound 160 was used except
(38,58)-5-methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butyl ester
168 (4.155 g, 9.74 mmol) was used as a reactant to give 169 as an oil (2.77 g,

96%). MS (APCI) m/z 270 (M*-27, 30%, -N»), 214 (M*-87, 100%, -tBu, -N»).

(38,58)-3-Aminomethyl-5-methyl-decanoic acid tert-butyl ester 170

25 A procedure similar to that used to prepare compound 161 was used except
that (38,58)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169 (2.50 g,
8.405 mmol) was used as a reactant to give 170 as an oil (1.648 g, 72%). MS

(APCI) m/z 272 (M*++1, 100%).



3H), 2.28, 2.19-2.13 (m 2H), 1.37 (s, 94, 1.27-1.01 (m 11H), 0.85 (t, J=
7.08 Hz, 3H), 0.76 (d, J= 6.35 Hz, 3H). 10 December 2003
(3S,5S)-3-Azi donet hyl - 5-met hyl -decanoic acid tert-butyl ester 169 20 A
procedure simlar to that used to prepare conpound 160 was used except
(3S, 5S)wergoessbssl - 3- (t ol uene- 4- sul f onyl oxynet hyl ) - decanoi ecaaisdonse - but y|
ester 168 (4.155 g, 9.74 mol ) was used as a reactant to give 169 as an
oil (2.77 g, 96%. Ms (APCI) nmlz 270 ( 27,30% -N2), 214 (M+-87, 100%
-tBu, -N2). (3S,5S)-3-Am nonet hyl - 5- metl %1 decanoic acid tert-butyl ester
170 25 A pr @ﬁfﬁgﬂﬁ 1%I(§slssg-3t&mtuhﬁ£em§ﬁ§ thanpl-geaieicaigound 161 was used
except that (3S,59)- -Azi donet hyl - 5= net hyl -~decanoic acid tert-butyl ester
169 (2.50 g, 8. 4@@r¢ﬁ¢du mﬂmugél@atalsechfor@asamiﬁli waguspéexmtw-bﬂntybu

00/ 76058 PCIF SaStrrahten %‘Bg()% ‘ﬁ%ﬁggﬁate%@l 6 2.5 S EEIRRa 23 24O h
3S, 55) - 3- A ; t hat
e S SO BB,

used for Exarrp

3S, 5 3- n‘ﬁ{phe/ _ h q{gqg d
gs a%% eac§ ?%b)?o gi v?%ngr:;@ewh as g%ﬁ%%ﬁo %)Q%Z@i QQN'E@?Z)IQC\IA?S# 36272

(Mk+1, 5 10@%1 Hﬁle)lﬁéle(Zﬁ =124, MM? Hﬁq(ii)l\rtma (@@3@)1518 ?lﬁi-lzgtliﬂg J=12.9,
3.91 Hz, 12.7, 7. 3.17

Hz, 1y, ;;)l%(ctdsld 13545, 958%st118)02+% ZQﬂi(m :1_> 8Li30m1( 1889127183 (m

oty s (aedip 78-Sl A Dty s S (it 218172 (<l

M OH) _ 1911360 5,2’101t i So@h); +21.4 (cl
(3R 4R) - . MRLE AR DI f 00y lpdn 214 (el In MeQED. J 175 176 0
exampie 17 Example 17: Synthes1s of (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic

acid

180 181 182

example 17



10 Decenber 2003 WO 00/ 76958 PCT/ USOQ 15070 -103- (S)-2-B

enzyl -3-nethyl -butan- -0l 172 Ref. JACS 1997; 119; 6510. A%EB%C %%r (i?grge
scal e procedure for the synthesis of acetic acid (S)-2-benzyl- -me% yl- .
butyl ewban/des8 from 171 5 A of n-butyl lithium (10 M i redweusneaso7000 i,
1000 mml, 3.9 equiv.) was added to a solution of diisopropylamne (108.9
g, 150.9 rL, 1.076 nol, 4.20 equiv.) ilﬂ?THE (600 m.), at -78C. The
resulting solution was stirred for 10 *fffnutes and warnmed to OC, and hold

at the terrpe%sé}lgg]g -hEth1-BUtfR1-0l BPF ane- anmoni a conpl ex (31.65 g, 1.025

mol , and 4. uiv) was added in one 10 portion, and the suspensi on was

stirred at ORef d4CE59%7;h1R:6810.8midgtl723C for 15 minutes, and then cooled to
0C. A solution of amde 171 (86 g, 256.41 rnnol, 1 equiv.) in THE was
added to the;col d hydride, vi cannul a. r i Th [ i on was
i red at  olaraeke bt R HECR B DY ettt MRS ER perila- HEARAL
quenched by bhigl estewvl #iftold P11 of 3N HCO (700 nl). The reaction m xture was
15 diluted with nmore aqueous. HCl (3N, .200 ni and brine_and then extracted

wilth ebher (4 x 15 gfinybutybjahing 610 Mombexgg, _%h@%’ﬁm&lé’d9%m§-)sgall
vol une, and ﬁQQ%dggégﬁsﬁﬁ%\g?ﬁggﬂg 1@%@@95%5%@ 3¢ 078 md; 5 hours.

More et her was a Wer e separ @ agueous | ayer was
saturated w #R20sgliv.) iaff#R(00ack x dt WSt Q. Bichresul(idg sol2déh why stirfddefor onbi ned
organi ¢ was washed with 20 brine _and dried on sodium sulfate. The residue

was flash chil®miregy ashwarmedde 0°Ceantdhald gbthe taseneratyrefoy 19 migitee al cohol

“Groony, 2. mhoag Rnpmine gt (3 185 egy 073 gl A0 Ryl Bled'in o, |
CHCH(Ye) , 1. gar?fi(oﬁl anbHhe Sibbkid) wab sti@ed 4t,0°CHor GHhinuted) endadB°Cdor 3H, CH3) .
.o g

25 A sanple g was saved for characterization and the rest was
i mredi at el y &6 sipitas.cad then evpled lai°GeAB0lution obampledl™d @6 ad®q 4L maeold

hydrid 32 i, i ght t e. W f,ol |
ahr ot ogr ap AN B ot afted R BRRHie Ve el naheRon Boer | n
pet. et her' 0aYefian a0 birdu 23N6Rof SREZh, Tk c381d 18 6°€ 1B @Bl Iwas’. 93

(m 2H, -CH2QAc), 2. (dd, 10 Decenber
quenched by the siow addition of 3N HCI (700 mL). The reaction mixture was
15 diluted with more aqueous HCI (3N, 200 mL), and brine and then extracted with

ether (4 x 15 mL). The ether solution was concentrated to a small volume, and
200 mL 2N NaOH was added, and stirred at 23°C for 2.5 hours. More ether was
added and the layers were separated. The aqueous layer was saturated with salt
and extracted with ether (3 x 200 mL). The combined organic was washed with
20 brine and dried on sodium sulfate. The residue was flash chromatographed (Pet.
ether-25% ether -TEA ) to give alcohol 172, 50 g. NMR (CDCl3) & 7.35-7.16 (m,

5H, CgHs), 3.55 (app. 1, 2H, ~CHyOH), 2.71 (dd, 1H, ArCH,CH-), 2.52 (dd, 1H,
ArCH,CH), 1.87 (m, 1H, CHCH(Me), 1.67 (m, 1H, CH(Me)p), 0.98 (d, 3H, CHz)
and 0.96 (d, 3H, CHz).

25 A sample 3.3 g was saved for characterization and the rest was
immediately acetylated (triethylamine S0 mL, DMAP 4.6 g, acetic acid anhydride
32 mL) overnight at room temperature. Work up followed by chromatography on
silica gel eluted with pet ether and then 10% ether in pet ether gave 62 g of 173.
NMR (CDCl3) 8 7.30-7.14 (m, 5H, CgHs), 3.98 (m, 2H, -CH»0Ac), 2.71 (dd,



WD 00/ 76958 PCT/ USOQ' |1 5070 -104- TH, ArCH2CH ), 2.51 (dd, 1H, ArCH2CH),
1.99 (s, 3H CHBCO, 1.82 (m 1H  CHCH(Me) and CH(Me)2),, B.2LnbDoosH
CH3) and 0.95 (d, 3H, CH3). (S)-Acetoxynethyl-4-nmethyl-pentanoic acird 174
and (S) wp sgwpssopyl -di hydro- furan-2-one 175 5 Acetate 1%g1iddoas076§8- 18
mmol ) was dissolved in CH3CN (150 nL), <carbon tetrachloride (150 nL) and
HPLC grade water (300 nmL) and stirred. . Sodi um periodate (262.50 g, 1220
nol ) was added foll owed by rutheni um=8f ori de (650 ny, 3.136 mmol ). After

ouernioht sUlL TG yes i B ARCLACEDTE @1 N R apadf il U o

through a pad of Celite. The organic portion ( _
aqueous phadeH@HMEY atd€H(Meb¢)) 2098 (0, WH, I #)Hh&rd 0.9% E‘E@}Hbﬁ%@g on nmagnesi um

sul fate the sol vent was evaporat ed. Potassi'um carbonat e g) was added
to the residue and refluxed overnight in nethanol (250 nmL.) and cooled to

ind cont. RS IRERIOTrar: S0 S G arBomambalibber and

extract ed 1Furnme2+uingllt75 The organi ¢ phase was separated, and aqueous was
furth%r extracted, w th_chl oroform The conbined organic extracts were

dri ed,” evapor at ed*¢ct3% 473 Ho 2. $8dduamohlaxagdissaivestindHzCNi(15@mldel col urm
dth d | Lt ' 0 h [ t hyl hl ori de.
Bl act i ons warofHPEbRderTsd L) and B Beqeveser oM ey ead siiord. o) K
[ uti . Freagiun®péri [ ' 0. 175. NMR
(CDC13) s 4 39 f A RecsasD sl ety fad by Slobehi Mindd 2, NT, 4

(dd
H CHcHd cC=chlorige $65( mg, 2436 mmeM. Mderaventiit irfm it wab.dRitedmvitd efher
CH(Me) 2}, O. , and,0. 85 3H,,. . CH3). . )
(3R 4R) - 3- Bé‘ﬁ‘g;‘?‘{a?ei’- %o%@é%@?‘!‘a‘fwa& é’ﬂ?%lﬁifz%%fg% POTHqR Wia§ separated
bi s(th0i met hyhd iHeydohasisshabel wlls Mrael ettied ﬂdtﬁ'éﬁaer?gﬁ%ix%%bngz mmol ) was
added in 3-5 mnytes to a solution of (S)-(3-(2-propyl)=y- butyrol actone
175 (11.68 &2899s19n syate)the splvens wasievaprated. Botasste@ cartwmate (42 ghwas

at nosphere. ' -a.s0l uti on be |, iodide (21.87
g, 100.37 %ﬁ%ﬁ%@%ﬁﬁ%@ %%&gggggg?%ﬁi]ﬁ F;‘/e.thﬁoll ﬁsloﬁﬂﬂié%d ‘Eﬁﬂi‘?‘ﬂﬁ’ued f or
1.5 hours aowin trreperhtack. dtfter €84pdpation) Svabetcids AMe@%o AisSVeiHeQR1iaf ardr | NE

T o o oot H e R Chring the PP Ol rotorm wes adied ond extatad
15 overnight. The organic phase was separated, and aqueous was further extracted
with chioroform. The combined organic extracts were dried, evaporated , and the
product was purified on a silica gel column and the compound was eluted with
20% ether in methylene chloride. Fractions were monitored by tlc, and spots were

detected with Io/KI solution. Fractions were combined to give 4.6 g of lactone

20 175.NMR (CDCl3) 6 4.38 (dd, 11, CH,Hp0), 3.93 (app. 1, 1H, CH Hp0), 2.54
(dd, 1H, CH:Hy C=0), 2.23 (m, 2H, CHCH(Me) and CH¢Hy C=0), 1.60 (m, 1H,
CH(Me)2), 0.92 (d, 3H, CH3) and 0.85 (d, 3H, CH3).

(3R,4R)-3-Benzyl-4-isopropyl-dihydro-furan-2-one 176
Lithium bis(trimethylsilyl)amide (1.0 M solution in THF, 92 mL,
25 92 mmol) was added in 3-5 minutes to a solution of (8)-B-(2-propyl)-y-
butyrolactone 175 (11.68 g, 91.25 mmol) in dry THF 100 mL at -78°C under
argon atmosphere. It was stirred for 1 h and a solution of benzy! iodide (21.87 g,
100.37 mmol )in dry THF was added rapidly. Stirring was continued for 1.5 hours
and quenched at -78°C by the addition of a solution of brine followed by ethyl

30 acetate. The organic phase was separated and the aqueous was further extracted



WD 00/ 76958 10 Decenber 2003 PCT/ US00/ 15070 -105- with ether.
Chromat ography on silica gel first eluted with 5% net hyl enepchl QLifes 1n
pet ether, and finally with 10% ether in pet ether gave %%?dsro@ og%n_'gound_
11. 6 gWGHMIOMVR (CDC13) b 7.19 (m 5H, CBH5), 4.02 (apf i iR HbO) ,
3.87 (dd, 111, CHaHbO, 2.98 (d, 2H, ArCH2), 2.57 (q, | H BnCHC=0O, 2.05
(m 5 1H, CHCH(Me)2, 1.55 (m 1H, CH(Mp-2), 0.81 (d, 3H, CH3) and 0.72 (d,
3H, CH3). (2R 3R)-2-Benzyl -3-bronmpnet hyl - 4- net hyl - pent anoi ¢ aci d, et hyl
ester 177 vt gher. Chomaogaphy CEQS.IBCWIQTSW@‘%@IP"%’é’(ﬁ%é@ﬂﬁﬂe@@o@ﬁhanol (80
m.) and cool.ed jin ic t he sol ution
for 1 hour 1aaetae2haé r’s%dlr)@é ya@ﬁf g@%% eﬁpﬂg#%%?eé%gggéﬁ%ﬁg 61\%% éi mai nt ai ni ng
reaction undgre grag%. NMBRSE@IRIS) & TH1MES 5PN Tk )pn0D (appet, ABHICHLHFMY ur e of
pet ether and brine. The organic phase was separated, and the aqueous was
further extrigt@d, WHj OHRER,08188 (d, 2HArCa DEU (qrlEhBnCHGHQ) 2O (was washed
repeatedly with cold water and dried. Solvent was renoved in vacuo to give
crude £onpoull CHOHMe)VR 56CRC1BY CHAMS)7), 2B1((dy 3BHCHgh#BY 0.72 (0 23H, m  2H,
CH3CH20), 3.70 (dd, 1H, CHaHbBr), 3.55 (dd, 1H, CHaHbBr), 2.97 (m 2H,
ArCH2), 2.8FHg). | H, BnCHC=0), 2.11 (m 111, CHCH(Me)2, 1.97 (m 1H,
CH(Me)2), 1.10 (t, 3H, CH3CH20), 0.96 (d, 3H, CH3) and 0.93 (d, 3H, CH3).
(2R, 3R) - 2- Benzyl - 3, 4-di net hyl - pent anoi ¢ acid ethyl ester 178 20 Bronoester
177 (7.25 91(ZRWZWMLBAB}ombﬂieﬂi}haﬂﬁietl()ﬂlq&hnlriﬁoicﬁéiﬂ&itlmjrlmgtertlﬂ?et hyl ani ne
ydr

(3.2 m,) was ogenat ed overni ght in the presence of 20% Pd/ (1.0 9).
It was filtered the % (éécgaéﬁ-g?ﬁmqlb‘f‘fa?a sqlyrd i %e\%’%“)m%@ %‘d}h
et hanol . Sol : p@g@&j R, ' %ﬁﬁ LAKEEL HR 1iHduet her,
wher eupon so%loﬁggd(lg?%ﬁsl%) eg%rsat ed.&ﬁ%ﬁtg%??‘g&l S ?em)ved by filtration.
The 250fi | t r aidestined at oooetdmetatcke cverhigliteviitconeitainingasactiop vadezdry o
elimnate all hydrochloride salt.. Product .was chr tographed..on a silica
gel col um hege, t%’?ﬁu?%‘ﬁe%?tﬁ 15%?0‘3?%’#"%3 ‘btji}{?gg%ﬁ%%eaﬁe
debr oni nat edo@%@%ﬁék% VasXRpsrated VR th s$vab fdhérixtrabled tetBe5 (M
2H, CH3CH20), “2.85 (m 2H,  ArCH2), 2.64 éq, 1H, BnCHC=Q), 1.85 (m. IH,
CHCH( Me) 2, 1Th@cqmbinedHprganic solution was washe

Solvent was removed in vacuo to give crude compound 7.0 g. NMR (CDCl3)

repeatedly with cold water and dried.

15 §7.27 (m, 5H, CgHs), 4.02 (m, 2H, CH3CHy0), 3.70 (dd, 1H, CH,HpBr), 3.55
(ad, 1H, CH,FR,Br), 2.97 (m, 2H, ArCH>), 2.83 (g, 1H, BuCHC=0), 2.11 (m, 1H,
CHCH(Me)s, 1.97 (m, 1H, CH(Me)p), 1.10 (t, 3H, CH3CH0), 0.96 (4, 3H,
CH3) and 0.93 (d, 3H, CH3).

(2R,3R)-2-Benzyl-3,4-dimethyl-pentanoic acid ethyl ester 178

20 Bromoester 177 (7.25 g, about 80% pure), in ethanol (100 mL) containing
triethylamine (3.2 mL) was hydrogenated overnight in the presence of 20% Pd/C
(1.0 g). It was filtered through a pad of Celite, and the cake was washed with
ethanol. Solvent was evaporated, and the residue was taken up in ether,

whereupon solid (EtsN.HCI) separated. The solid was removed by filtration. The

25 filtrate was concentrated, and the procedure was repeated to eliminate all
hydrochloride salt. Product was chromatographed on a silica gel column which
was eluted with pet ether to give the desired debrominated compound 3.35 g.

NMR (CDCl3) 8 7.21 (m, 5H, CgHs), 3.95 (m, 2H, CH3CH0), 2.85 (m, 2H,
ArCHy), 2.64 (g, 1H, BaCHC=0), 1.85 (m, 1H, CHCH(Me)p, 1.62 (m, 1H,



10 Decenber 2003 WD 00/76958 PCTI US0O0/ 15070 -106- CH(Me)2), 1.05 (t, 3H,
CH3CH20), 0.95 (d, 3H, CH3) 0.84 (d, 3H, CH3) and O0.82 (gj(z 3H LGN VB
gave 290 (M + CH3CN), 249 (M+ 1), and others at 203. Fur lr%er el'utton with
et her g¥@d076¥Bone (2.25 g) that was carried over from PCERISOUEs03E ep. 5

Acetic acid (2R, 3R)-2-benzyl -3, 4-di net hyl -pentyl -ester 179 Ethyl ester 178
(3.20 g, 12.85 mml) was dissolved in gphydrous ether and cooled in ice

bat h under inert atnosphere. Lithium al'um num hydride (500 ng, 13.15 mmol)

was added, dHdN®Q).S8PENIH JAHRARHEY)] 0.08 ¢d,3H, ICHON 0. SNREB AL QFR) 28 €1 Ni ght .
Excess LAH was destroyed by careful addition of ethyl acetaté while 10 the
reaction wad-&% (d PG )iMﬁM@R%MhCﬁMbw (vh4s1)l, hued ethesssat adzled
cautiously 0 coal ulate téggqal um na that separated at roomtenperature as
white preci pidrdekeiutiep withstherisaue lactong (2258} that was eattied oherfeothy | ene .
chloride, anpgeashydepus sodium sulfate was added to dry the mxture. After
filtration the solution was concentrated to give an oil 3.0 g. 15 The
material (3.0 g) was dissolved in dichloronethane (30 nL) and

triethylam 2 o0: VIR 0. . nd acetic anhydride (1.5 nL) were
addedbylt vvaqgcegltg ia?‘re ﬁi/g@m n%g‘;%{qf?ljim;p%g-%wﬁ@é and diluted with
ether. The et herEtbyl astdrd8 (B20washes mmél) wes Sis8sived M diHydraiR iR bES

sodium bi car b]l%ﬁate, gri ndggand dried. The solution was Concentrated in
vacuo to gi VEOFHR HERALKYNasE 1pestismesphere d-ithiurg alpminnm Hyépée §50BmE, 19 (m

SH C6H5), 43 - P). .2.09 (in, 1H, -
BnCHCHZOg, 2333 ?I%ﬁhs a%%%)@,w i@B@S@%&%@ﬁ%ﬁ@%m eratpire)s (m 1H,
Cl;( Me) 2) » O-OSZIHB L. Eﬁleelss lewd&{ﬂroyeu bﬁ?breﬁ!ﬁ&gdiﬁﬂﬂ 0%%3;12 éé?;_tl_at@'dvhﬂ@:ﬂ) : f
ol & SO Y SRR el Shngietedshdim wilten wewadisdrientiond ¢ (60
m), bon t6 esdpatdi e Aem{Bnls: dd di

peii odat eo? 86 54" , 103, 53 mol | %ﬁggﬂ@%ﬂ?t#ﬁ%ﬁgﬁt@ﬁﬁ}%ﬁ% $14 ‘ég" 10

mol % . The TR feaghenygiztuse wes diluteid y6ttomethylene ehlurigh arel anheaivus kedmer at ur e,
and diluted

t hrough a pgﬁf%?@%??%f@gﬁglﬁ%%x B feﬁg'gf gﬁ%‘r"é&ﬁ%&tlg{“g ‘%ﬁmg"’sltﬁ?égﬁ;gét ered
to give an 0il 3.0 g,
15 The material (3.0 g) was dissolved in dichloromethane (30 mL) and
triethylamine (2.5 mL), DMAP (200 mg), and acetic anhydride (1.5 mL) were
added. It was stirred at room temperature for 3 hours, and diluted with ether. The
ether solution was washed with waster, 1N HCI, saturated sodium bicarbonate,

brine and dried. The solution was concentrated in vacuo to give the acetoxy

20 compound 179 3.16 g. NMR (CDCl3) § 7.19 (m, 5H, Cefs), 4.03 (m, 2H,
CH3CHZ0), 2.69 (m, 2H, ArCH»), 2.09 (m, 1H, BnCHCH»0), 2.02 (s, 3H,
CH3C=0), 1.68 (m, 1H, CH3CHCH(Me),, 1.23 (m, 1H, CH(Me)»), 0.87 (d, 3H,
CH3), 0.84 (d, 3H, CH3) and 0.81 (d, 3H, CHz).

(R)-4-((R)-1,2-Dimethyl-prepyl)-dihydro-furan-2-one 180

25 To a solution of aromatic compound 179 (5.0 g, 20.16 mmol) in HPLC
grade acetonitrile (60 mL), carbon tetrachloride (60 mL), and water (120 mL) was
added sodium periodate (86.24 g, 403.32 mmol, 20 equiv.), followed by RuCl3
(414 mg, 10 mol %). The mixture was stirred vigorously overnight at room

temperature, and diluted with methylene chloride (400 mL). The mixture was
30 filtered through a pad of Celite to remove the solid precipitate. The organic



10 Decenber 2003 WO 00/76958 PCT/ USOQO 15070 -107- portion was separated,
and the aqueous was further extracted with nethylene chl %bgce. b’é‘rfd‘ioﬁﬁ t he
combi ned organi c portions concentrated, the residue was di SSo6IvVed 1 n et her
and appM@#/16858 col um of Florisil. The conpound was el EEEFSOUIOR 304

met hanol in ether, evaporated to a paste that was dissolved in nmethanol 5
(100 nlL). Potassium carbonate (8.0 g) wagr.added, and the m xture was
refluxed for 6 hours. The sol vent was evaporated, and the solid residue
was di ssol vegoition wes ssparafideapHhoaguends s dafthep etrapjed widh oeetheflerie addi ti on

of concentrat @ ile being cooled i.n ice ter, hath .and stirred.
o of or m ( 5857 ANEL0E sarbfipd oFf ol th SRetit, R -iiEvE ch

over ni ght at disaeiVel SBBEAIN Hplidd®d LECiamhGf Phakl. TRscobhamaaralhfled and t he
aqueous portiagn was further extracted with chloroform '‘After drying, the

sol vent was &uHpdreanehana ipeiher, eyaporgied shapastuthat wasfissqinrdirneisinol 6 4. 36

2705 (% vt COERL Ry kel Blhart (3.6 pERIRE spin? e SbsHRE, 1))
0. 86 (d, 3H, feiH3hoansdTlk s62vent was blvapctridgd, ahl the solid residue was dissolved in

(3R, 4R) - 3- Bronmonet hyl - 4, 5- dj et hyl - hexanoi ¢ aci d ethyl ester 181 Lactone
180 (5.0 g) w&deryiTas s e adiusiaskiod pxthercatshy jaddision of Fongentrated &i(d wvhilg + 1y
argon. Wile | ok ol . ubbl ed
Throlgh the Erpirs P op Iguhate R 4R S oD e e B 0 e
over ni ght . Tselutiontand stimed apowhedeimghs at censehtperairer Tianokgheix phase Wise

or gani g, 20 phase ) arated, and the eous was further_extracted with
estanel® The. SEORTBIAHN ARG 2R EUS ROTIO0 Wi e reci i e A GfogR: ABFhoh
chromat ogr apRityitist the sdR¥nelASEvabiraRRlto \Qethe%t(ﬁ‘leQ'Sb'S'%.M@ ygave the
bronpester 181 354 g. NWR (CDC13) 6 4.14 (q, 2H, CH3H2ZO, 3 dd, 1H,

CHaHbBr), 3. 4l4.66dapplt)1H,C#. . B.852apy: t( 1, CH nele GOLY) ﬁH,i:HVH dd, IH,
CHaHbC=0), 2.22 (S]app}H, 25 cg%g{zmui(gg‘f)t’,( 1. 675{%1 I, 0’1)4014304‘(0&)2, 1.37

(m 1H  CH( MQ-20), 2.1B @§ 2AH, CREH,CHEGHP.6) (mPIRACHMeBh, 1. E5HEhBIH( Me) 2, 0. 81
(d, 3H, ((CH3)2)CHCH3CH) and 0.79 (d, 3H, ((CH3)2)CHCH3CH).

(3R, 4R) - 3- AziCdpeHGH(ME)3), §id6e(ihIH, Géannd 6.72¢1, dHe CAfgh. est er 182 and
Exanpl e 17 (3R 4R) - 3- Ami nonet hyl - 4, 5- di et hyl - hexanoi ¢ acid 10 Decenber
2003

15 (3R,4Rj—3-Br0momethyl-4,5-dimethyl-hexanoic acid ethyl ester 181
Lactone 180 (5.0 g) was dissolved in absolute ethanol (25 mL) and flushed

with argon. While being cooled in ice water bath, anhydrous HBr gas was bubbled
through the mixture for 45 minutes and allowed to stand at room temperature
overnight. The mixture was poured into ice-salt water and hexane. The organic

20 phase was separated, and the aqueous was further extracted with hexane. The
combined organic extract was dried and evaporated. Flash chromatography with
10% ether in pet ether on a silica gel column gave the bromoester 181 3.54 g.
NMR (CDCl3) 6 4.14 (q, 2H, CH3H70), 3.60 (dd, 1H, CH,HBr), 3.41 (dd, 1H,
CHHy, Br), 2.54 (dd, 1H, CH,H,C=0), 2.44 (dd, 1H, CH H,C=0), 2.22 (m, 1H,

25 O=CCH2CHCH3Br), 1.67 (m, 1H, CHCH3CH(Me); 1.37 (m, 1H, CH(Me)y),
1.26 (t, 3H, CH3CH0), 0.94 (d, 3H, CHCH3CH(Me); 0.81 (d, 3H,
((CH3)2)CHCH3CH) and 0.79 (d, 3H, ((CH3)»)CHCH3;CH).

(3R,4R)-3-Azidomethyl-4,5-dimethyl-hexanoic acid ethyl ester 182 and
Example 17 (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid



WO 00/ 76958 PCT/ USOO115070 -108- Bronoester 181 (3.54 g, 13.34 mol),
sodium azide (1.04 g, 16.13 mmol) in anhydrous DVF (8.0 ni) Jg%},iz(?]dz.ed at
roomtenperature overnight. Water (16 nmL) and hexane were adde

or gani cwopsiaesss was separated, and the aqueous portion Vas;fih gﬁ%
extracted with hexane. It was dried and evaporated to 5 give azido este

3.0 g. NMR (CDC13) S 4.14 (g, 2H, CH3H20), 3.48 (dd, 1H, CHaHbN3), 3.21
(dd, 1H, CHcHb N3), 2.34 (m 2H, CHaHbC— 8- 2. 20 (m 1H, O=CCH2CHCH2 N3),

1.60 (m 1H, CHCHZ n ed dr at i ( HPL,
66480(x 100). The ?j[&‘?%%%%gt ng?é%mﬁ’éﬁﬁlsgs"gf &Z‘idﬁ(l @% 4 ThAmelSt | ixed
over ni ght . . Tmea;@mﬁmeaDMEﬁ évdpmmaﬂrad;atv?ﬁu@emﬁ&a?@@g@%ﬁ lpvg@tgr t

azeotrope e C S ur er, puritile oadl ng onto an
i on excﬁang Jpﬁﬁﬁnﬁ?%ﬁ%w&&r%@ﬁg %ﬂBSWWORV@Sfmﬁe&@ﬂéheto neutr al
ot o L iy apadien ot nile ok QAL Wit leybhOh Ghe SOIPRUNIAMLER AN |

NHAOH sol ution. Crystallization of product rom ne av ar

(CD3ODf 5 3. Me@udp estey 3.0k NBVMRALC D388 4(1dd(g, m c )N3+2,23:(Jg:H 13152 (dd,
IH _CHarbC=0,, 2,40 (dd. | H Crakbc=0), 2. 07 ? Q D CHCH2NHR) |
o el e, I S SeamEE R S0t

an 1
((CH3) 2) mcn—@c&&lsqéﬁ@hﬁﬁ iéo (e tH, CHGH3GHAE)). SuahpouBd ived stibmitted
COHLONCR: cg{; 3%@ 11 (@ gos Found C 62.01, H 11.35 N 7.88. 20 NS
showed i ons %Y Ppdueeengtion (HEENP648(7 Thedysirogenated prudepwas dissolieddns  of
d t b, ﬁﬁ!?e?! BDS C 18 5 .m cron_ and bile
pﬁgls\e/aSEJy EO %%eiﬁﬁ er coﬁ%"gﬁlﬁ%g%g%ﬁ}gﬁ%%f\/eevaﬁgra&%ﬂ)élﬁ’ﬂf"l“{Q’ezi?s’g'gﬁt ention
tinme df 8. 21was mburepedlﬂltmmieedmeﬂhéﬂﬂfﬂe\mﬂﬂhﬁé%ﬁem% B&dinSntd 40070

Exanpl es 18-20: t hesj s of 3- Am nonet hyl - 4-1 sopr opyl -"hept anoi ¢ acid +
NHAOAC NC~-19BG3 ﬁégélmn chromatography (Dowex SOWE £ 100), washed to neutral

eluent with HPLC grade water followed by elution of compound with 0.5N
NH4OH solution. Crystallization of product from methanol gave 720 mg.

NMR (CD30D) & 3.04 (dd, 1H, CH,HypNHp), 2.82 (dd, 1H, CHHy, NHy),

15 2.52 (dd, 1H, CH,H},C=0), 2.40 (dd, 1H, CH HpC=0), 2.07 (m, 1H,
O=CCHCHCH;NHy), 1.67 (m, 1H, CHCH3CH(Me)p, 1.35 (m, 1H, CH(Me)p),
0.97 (d, 3H, CHCH3CH(Me),, 0.88 (d, 3H, ((CH3)2)CHCH3CH) and 0.83 (d,
3H, ((CH3)2)CHCH3CH). [op -5.3 (¢, MeOH, 1.9 mg/mL). Anal. Caled for
CoH1gNO>: C 62.39, H 11.05, N 8.08. Found C 62.01, H 11.35, N 7.88.

20 MS showed ions at 215 (M + CH3CN), 197 (M + Na¥), 174 (M + HH). Analysis
of derivative by reverse phase HPLC, Hypersil BDS C18 5 micron and mobile

phase 50/50 CH3CN-water containing 0.1%TFA gave 99.93% purity at retention
time of 8.21 minutes. '



= ) , 130-C 1) NaH, THE 2) t-Bu Br-acetate Ra N,
MeOH, TEA CO2Me R 183R=nPr R 185 R=nPr 186 R = nPr HCI, N, ~
OH Exanple 18 R = nPr Exanple 19 R = nBu Exanple 20 R _Iﬁﬁe%‘b@}%

2- Cyangydoimiday! - 2- pentenoi ¢ acid nethyl ester 61 A sol wgTwrs00f5070

i sobutyral dehyde (30.0 g, 416 mmol), nethyl-cyan-acetate 5 (20.6 g, 208
mmol ), amoni um hydroxide (3.2 g, 41.6 mml) and acetic acid (5.0 g, 83.2
mmol) in 500 nL of toluene is warned t8%%%efl ux under a Dean-Stark 10
Decenber 20 5 ]}31194_ r The

m xture is %Wéggo%ﬁﬂglgﬁﬁﬁ%agﬁaextrésg[]ﬁgjyfl&eﬂé%satur at ed NaHSG3
(3 x 100 nL) \ sat ypat ed NaHCCB (3 x 100 nL), and 100 i N brine. The
organic Iayer>;€r3i ed+over Na2SO4, and NhgOdwl vent i orated. The

remai ni ng- oi | istill egc ufider q@g\bl vacuum (0,5 5-120C) 5
to give 28.8 g of E-cyano 4- et hy penten0| c acid met hyI e B1 as an
oil  (90%yield). 2-Cyano-3-isopropyl-hex@dig acid methell ester 183 A 2.0
M sol ution of propyl magnesiumchloride in Et20 (9.8 ni,

OII

RMgBr, THF
MeO,C,
O 1) NaH, THF CN
NC 2) t-Bu Br-acetate
R
184 R =nPr 183 R =nPr
NaClL, DMSO
H20, 130°C
O
NC 0 _
Ra Ni, MeOH, TEﬁ NH
07< >
R
R
185 R=nPr 186 R=nPr
HCI, reflux l
O
CIHH,N
OH
R

Example 18 R = nPr
Example 19 R = nBu
Example 20 R = Et

2-Cyano-4-methyl-2-pentenoic acid methyl ester 61
A solution of isobutyraldehyde (30.0 g, 416 mmol), methyl-cyano-acetate
5 (20.6 g, 208 mmol), ammonium hydroxide (3.2 g, 41.6 mmol) and acetic acid
(5.0 g, 83.2 mmol) in 500 mL of toluene is warmed to reflux under a Dean-Stark



19.6 mmol ) is added to a solution of 2-cyano-4-nethyl-2-pentenoic acid (3.0
g, 10 19.6 mml) in 50 nL of THE which is cooled in an Iﬁdgf)dréxbi@g ?ath to
-40C u 60,,%§%on. The solution is stirred for 4 hours, and tHe-f 8 ion is
quenched by addition of 50 mL of saturated KH2PO4. The HHVHAHHor at ed,
and the remaining oil is chromatographed under nedi um pressure over silica
gel with 50% CH2C12/ hexane. Yield = 1.1909 (50% of

2-cyano- 3-1i sgﬁpr ﬁé hexanpi c .acid, 15 nethyl ester as an oil.

2- Cyano- 2- (1¢ %’g’g BOPISp fhe mix@rrisicaled e rapna teeperatbetand extribeted wthet hy|

cster 104 4 sabiistumiofce a9yt SO aeaneLa G T 5oL er (19
hexane, 20 SBTO0RaI e 020 St St WL B iRl g 0 1O

wat er bath under argon.” The 'solution I's sl d t-butyl.

br onpacet at eTreinagining 30 iSdFRIE] wid tr pS— o0 FOOm
tenperature. After 12 hours, the regg{@gﬁc}%{lgg’g%e%g’%badgﬁﬁqgﬂ 50 nL

of satdr at ediorpr8 gred 2-eyaso-HHEeihyl-2reneneicedid hethyDegané Cadiroslyct s are
extracted i @., Ebgig%)l(B x 50 mL), 25 and the conbined organic |ayers are
dried over %’ 64 e solvent is evaporated, and the remaining oil is
chronogr aphed under nedi um pressure over silica gel in 25% hexane/ CH2O 2.

Yield of 2-c o 2a(do] | - L) - suceini ¢ cid 4-tert-butyl ester
1- met hyl est%@2"%?3&%‘5’?’%%3}9%45“%E‘%‘fll"‘.‘“g\bf6‘8?"7 8 10 Decenber 2003

PCT/ USQQO' 15070 -1A&0M@mm#jﬁpﬁrm¢gﬁbsibﬁp@m@ﬂa@iﬂg{8@ (tg—g)ﬁyl ester 185 A
ci

m xture of 2-cyano-2-(1-isopropyl-butyl)-succinic a 47tert-butyl ester
1-met hyl est &6 pmd) i addedtomsdlytionNald-cy dho25-ngethl-Rpeivehdic a@dd3 20 (0. 15 g,
8.3 1) i Q\/S i r 1o 13QC for 12 hours. The mXture is
5 cool ed tonlrgc?)égm %elgipner a?‘gﬁfl}ﬁﬁwg&&uwaﬂﬁﬁmanwmﬂﬁemwme or gani ¢
product s ar eungi¥t 4rg6h €Thel SOV RidR 2 idedd I - LOAN & Javers.are
conbi ned and washed with 50 oo HZE)%g]r#%@n;rir-L%eo %%?Wé.qufﬁ{heaé’yover
Na2SO4 and 28d#ierafiS0snl of sathetabK RO gThe THF. 8 egagorafddyined @ of
3-cyano- 4-i so]%ro%/l -..heptanoic acid t-butyl ester as an oil.

remaining oil 1s chromatographed under medium pressure over silica gel with

50% CHpClp/hexane. Yield = 1.9 g (50%) of 2-cyano-3-isopropyl-hexanoic acid

15 methyl ester as an oil.

2-Cyano-2-(1-isopropyl-butyl)-succinic acid 4-tert-butyl ester 1-methyl
ester 184
A solution of 2-cyano-3-isopropyl-hexanoic acid methyl ester (1.9 g,
9.6 mmol) in 10 mL of THF is added to a slurry of NaH (washed with hexane,
20 0.23 g, 9.6 mmol) in 20 mL of THF which is cooled in an ice water bath under
argon. The solution is stirred for 10 minutes, and t-butyl bromoacetate (2.1 g,
10.6 mmol) is added. The solution is warmed to room temperature. After

12 hours, the reaction is quenched by addition of 50 mL of saturated KH>PO4 and
the THF is evaporated. The organic products are extracted into EtyO (3 x 50 mL),
25 and the combined organic layers are dried over MgSQ4. The solvent is

evaporated, and the remaining oil is chromographed under medium pressure over
silica gel in 25% hexane/CH7Cly. Yield of 2-cyano-2-(1-isopropyl-butyl)-succinic
acid 4-tert-butyl ester 1-methyl ester = 1.3 g (42%) as an oil.



10 4-(1-1sopropyl-butyl)-2-pyrrolidone 186 3-Cyano-4-isopropyl -heptanoic
acid t-butyl ester (0.8 g, 3-2 nml) is reduced under 50 | n MeOH
containing TEA and Ra Ni. When the theoretical anmount of lﬁéecemfbfrl_%g% up,
the catWOW8{76958 renoved by filtration, and the solvent PSTE§YNGP Rt ed to
give 0.6 g (100% vyield) of 4-(1- |sopropyl-butyl)-2 15 pyrrolidone as an
oil. Exanple 18: 3-Am nonet hyl -4-isoprqpyl - hept anoi c acid

4-(1-1sopropyl -butyl)-2-pyrrolidone (0.6 g, 2.3 nmol) is warmed to reflux
in 50 nL of Cyane-Hsoprepylbentansic acithebuyl estenk83 s cool ed to room

t t d t d, d
tﬁgpgcr)?l grsengpnl‘&néﬁlls{g{rgg%ﬁ %crys{pﬁ H@’H@%ﬁ%%%&if‘ ?gﬁt&[gﬁ 35 Sn(G%
yi el d) of 3-Bictigirestby(l-Hg idsDamany, NIE {0 26q), ¢.2anmd])asd,OIQL.1Sg t, np
160-170C. 1H NW\R (CD3CD) 8 0.9 (m 9H), 1.30 (m 5H), 1.78(m 1H), 2.30

(m 2H), 2. ZET53(mnollm5nﬂ4tﬁHJKglﬁlﬁ)i2h§anneW&34Mformm)ts r&?ﬁmmm }
1009 Ex 19: 3-A 25 P
e s i i

3 o) S
3 S MOt ML GBS P P T b MMREEDD) S

5003 v 007 7%@5‘9%0%%&%%%%%%@% e, D& bMr N30 ank0 December

3- Am nonet hydya oﬂaﬁ@ﬁbﬂﬂié'snh@ﬁ 06£0.8 G sﬁxﬁemoeﬂs ey-gliiggrégylt he pr ocedur e
of Exanpl e 18. ﬂYI eld = ﬁ? 429% (? 3-am norre‘%z -4- |soppr3’opyl hexanoi c
acid. np = lmﬂ%mmdﬂbmmeseamy}lsog(m 9H) , 118(m IH), 1.39 (m
3H), 1.78 (m 111), 2.30 (m | , 5245 (m IH, 2.95 (m 2H. M5 (APCl,

CHBCN HZO) 41 ??Iéoprop)lrl-bu/l()yl)—z-pyrq}{))klﬁone 186 r-oHo ConB (i) vy 187

3-Cyano-4-isopropyl-heptanoic acid t-butyl ester (0.8 g, 3.2 mmol) is
reduced under 50 psi of H» in MeOH containing TEA and Ra Ni. When the

theoretical amount of H3 is taken up, the catalyst is removed by filtration, and the
solvent is evaporated to give 0.6 g (100% yield) of 4-(1-isopropyi-butyl)-2-
15 pyrrolidone as an oil.

Example 18: 3-Aminomethyl-4-isoprepyl-heptanoic acid
4-~(1-Isopropyl-butyl)-2-pyrrolidone (0.6 g, 2.3 mmol) is warmed to reflux
in 50 mL of 6.0 M HCI for 12 hours. The solution is cooled to room temperature
and filtered through Celite. The filtrate is evaporated, and the solid remaining is
20 recrystallized from MeOH/EtOAc. Yield 0.035 g (6% yield) of 3-aminomethyl-4-

isopropyl-heptanoic acid as an HCI salt, mp 160-170°C. 1H NMR (CD30D) & 0.9
(m, 9H), 1.30 (m, 5H), 1.78 (m, 1H), 2.30 (m, 2H), 2.45 (m, 1H), 2.95 (m, 2H).
MS (APCI, CH3CN, H70) 201 (M, 100%).

Example 19: 3-Aminomethyl-4-isopropyl-octanoic acid

25 Prepared according to the procedure of Example 18. Yield = 0.13 g (15%)
of 3-aminomethyl-4-isopropyl-octanoic acid. mp = 160-170°C. 1H NMR
(CD30D) & 0.9 (m, 9H), 1.30 (m, 7H), 1.78 (m, 1H), 2.30 (m, 1H), 2.45 (m, 2H),

2.95 (m, 2H). MS (APCI, CH3CN, H20) 198 (M-17, 100%), 216 (M, 50%).



190 188 191 189 Exanple 21 (i) Me02CCH=PPh3, THF, 40C, (ii) MNO2, DBU;
(ii1) Raney N ckel, H2, MOH (iv) Pd-C, MeOH H2; (v) 6 CIT%O t hesis
of the unsaturated ester 188 (S)-(-)-citronellal 187 (2.0 N 2170
was sti 40C in dry tetrahydrofuran (30 nL) with nethyl

tri phen;%(gﬂogs%%%or anyl i dene acetate (3.69 g, 11.03 ml).PCEdSQP’I@"?\ours t he
m xture was cooled to roomtenperature and stirred overnight. The sol vent
was renoved in vacuo and the residue stjipred with 15 n -pentane (50 ni).
After 1 hour_the solid was renmoved by filtration and the solvent renoved

in vacuo to EXEPIE2GiI-Aminemeiind-dpsopropstthexaroicadid chr omat ogr aphy

(silica, ethyl ac ; : i 9 , of. .188 a clear
oi I. 1H NMVR (400 &*f@?f‘?’ @é@%&ﬁ%&,&g#&/g@ﬁg&% 1&&8?‘;@%‘1.‘3‘.’21?11‘% @Hon, " .
1.60 (3H, s)@fﬂ-aﬁen&ﬂémylnaﬁsogr‘%l-ﬁ%oﬁ)acidzngﬂ=(1$b1-1303¢. 3 1H m; 10
Decenber 2003 WO 00/ 76958 P 00115070 -113- 3.73 (3H, s); 5.08 (1H, m;
5.82 (1H d,(CD3QB) B9 (18, %), (118, (y)1H), VSO (16} 39), A7 &(m, 13D]12.60Q, 1HY5% , 179
(78%, 151 (100%9. IR (thin film (cm1) v: 1271, 1436, 1728, 2917.

Synt hesi s of 2 8hemO1HN.5S en, 260 MS (APCECIRICNIR, 07188 o foamrol) vas

di ssolved in nitromethane (25 nL) with 1,8-diaZabi cycl o] 5, 4,0] undec-7-ene
(1.44 mL, 9.6 mmol) and stirred at room tenperature. After 23 hours the

m xture was Hiimphdw th diethyl ether (150 nL) and washed with water (50
m.) and then 2N HCl (50 nlL). The organi c phase was collected, dried
(MySO4), and the-Selygnt renoyed™ uo. The resj O purified by
fl ash chromat ography (silica, lethyl aceC&,Meept an to §0gdle2. 26 g
(87% of 189 as cl ear(ij)i | . e that this @nd al |

subsgquent c ounds
are equi nol ar tures=0f 2 di aktereoi sorrer( »1H N )4‘?‘_5%:13) S
£ 1.09-1.58 (1 OH._ mJ 1. (B6H, s

0.90 (2 x 3H~.e d J =6 : 1.685
(6H, s);

187 188 189

190 191 Example 21

(i) MeO2CCH=PPh3, THF, 40°C; (if) MeNOy, DBU; (iii) Raney Nickel, H,
MeOH; (iv) Pd-C, MeOH, Hy; (v) 6N HCl

10 Synthesis of the unsaturated ester 188
(8)-(-)-citronellal 187 (2.0 mL, 11.03 mmol) was stirred at 40°C in dry
tetrahydrofuran (30 mL) with methy! triphenylphosphoranylidene acetate (3.69 g,
11.03 mmol). After 8 hours the mixture was cooled to room temperature and
stirred overnight. The solvent was removed in vacuo and the residue stirred with
15 n-pentane (50 mL). After I hour the solid was removed by filtration and the
solvent removed in vacuo to give an oil which was purified by flash

chromatography (silica, ethyl acetate:heptane 1:9) to give 2.05 g (88%) of 188 as
a clear oil. IH NMR (400 MHz) (CDCi3) 6 0.90 (3H, d, ] = 6 Hz); 1.12-1.40 (2H

3

m); 1.60 (3H, s); 1.62 (1H, m); 1.68 (3H, s); 2.01 (3H, m); 2.21 (1H, m);



1.94 (4H, m; 2.42 (4H, m; 2.66 (2H, m; 3.70 (6H, s); 4.42 (4H, m; 15
5.07 (2H m. M5 (Cl+) (mMz): 272 (M#, 90%, 240 (100%, 6%%03&%%870 I R
(thin film (cm1) v: 1554, 1739, 2918. Synthesis of the Pac am 2|'he_
nitro egter 189 (2.09 g, 7.7 mmol) was dissolved in methanol (75 m) 20
and shak&hi%5ipd:8 Raney N ckel (catalytic, prewashed with M@}S&H}?ﬂ"q hen
met hanol ) under an at nosphere of hydrblen gas (39 psi) at 35C. After 17

vacuo to g0 a0 b SRt Eh BB ol CGuctTon’er' "
: . . ] . Con. A

sampi o of ‘ELCLaeyer LRGP BT AR Y ol ) v o Ssol vec

' % C

in met anom&ﬁﬁ?%)%}gﬁggsigy?hg%”?g’oﬁﬁ_ under an atnosphere o

hydr ogen gas ter talyst was renoved by filtration
through Celite to obtain 442 ng (99% from partial reduced nmaterial) as a
cl ear oil \Synthesis of thetnitreesterd89i fi cation. Note that this and all

e T RRHR S AR o i i e TR 0"
Decenb 2 4 an by 2H, ;
295 (2h,  njon |5 YRaPRIRRICAPLIEEET IR (e o il afd i sogpy | (1
100%) . Synti¢mepersturé. Aterd3 lmussithd hextuecwasdibgdd (vikhliethyl ethed (bFfbinl) was heat ed
t fl in,6N 5. (20 . JAft 5 ' | ed t

t erper at ur GAAEPSEL HEH AR BYOARS en el GORET: She poEaipRbasisous phase
was col | eth%ﬁeé%@@,dﬁé@(MéQO’ﬁ%d&ﬁ@BM@&tiréhﬂm-vaﬁkﬁ TheSed& was di ssol ved
in water (10 nL) and freeze- dried to give 382 ng (/1% of Exanple 34 as a

whi t1@ sol i purietddytilieh chivnfato ilida, hylRcagiétivptane 3676 e X6 2
di astereoi soners. 1 H NVR (400 MHz) 10 (d6-DVMSO & 0.82 (18H, m); 0.95-1.55
(20H, n); 23064 9o 189 agpclepyoil. Notethat s and)all subsgsuegt-compounys aigs ( C) +)
. 0 0 H .
(2 230 st a2 3l s, 1 RAR QRO DS (EBGY 8100 T
0.90 (2 x 3H, each d, J = 6 Hz); 1.09-1.58 (10H, m); 1.602 (6H, s); 1.685 (6H, s);
1.94 (4H, m); 2.42 (4H, m); 2.66 (2H, m); 3.70 (6H, s); 4.42 (4H, m);
15 5.07 (2H, m).
MS (CIT) (m/z): 272 (MH, 90%), 240 (100%), 151 (100%).

IR (thin film) (cm-1) v: 1554, 1739, 2918.

Synthesis of the lactam 191
The nitro ester 189 (2.09 g, 7.7 mmol) was dissolved in methanol (75 L)
20 and shaken over Raney Nickel (catalytic, prewashed with water and then
methanol) under an atmosphere of hydrogen gas (39 psi) at 35°C. After 17 hours

the mixture was filtered through Celite. The solvent was removed in vacuo to give
an oil. 1H NMR showed there had been partial reduction of the double bond so
this was carried on without further purification. A sample of this partial reduced
25 product (440 mg, 2.1 mmol) was dissolved in methanol (40 mL) and shaken over
5% Pd-C under an atmosphere of hydrogen gas. After 18 hours the catalyst was
removed by filtration through Celite to obtain 442 mg (99% from partial reduced
material) as a clear oil which did not need purification. Note that this and all

subsequent compounds are equimolar mixtures of 2 diastereoisomers. 1H NMR
30 (400 MHz) (CDCl3) &: 0.88 (18H, m); 1.04-1.58 (20H, m); 1.96 (2H, m);



C 58.74; H 10.62; N 5.27. 15 Found: C 58.46; H 10.50; N 5.33. To one
skilled in the art, the use of (R-(+)-citronellal would ?égord%gounds
of opposite C5-stereochemistry to Exanple 21. 10 Decenber ‘206%™ / 76958
PCTI USOWoléudéess- 115 CLAIMS 1. A conpound of Formula | 1 Rern®oodsere
pharmaceutically acceptable salt thereof wherein: 5 Rl is hydrogen,
straight or branched alkyl of froml to 6 carbon atons or phenyl; R2 is
strai ght or branched al kyl of from4 tdl8-carbon atons, straight or

branched al kegyl>19f..f 8 r t , I of .from3 to 7
carbon at ons, 1% élrﬁ%%j@o@}#%gmz'?gt(%ﬁg&n?’a@tr%n(zglgéﬁs?%hﬁgt l?Jy‘sl)‘cycl oal kyl, -
al kyl al koxy, MS+(CaFHi/z): ,12-(1\@.14}(’)/1|09 nyl, 15 - al kyl phenoxy, or -
substituted ph-e(nyl ) 2.)02 conpound ggcordi ng to Claiml wherein R is

hydrogen, and R2 is straight or branched alkyl of from4 to 8 carbon
atons. 3. A Pwthesinef BxampleiZdr maceutical |y acceptabl e salt thereof
58 -.116

g?g\(r)ﬁr ﬁi)ggt L;I CI S?Irrg%%lﬁgt-g%oln%ﬁ@?? 5 izl;q %%l%ﬁ%%ﬁm refiidn ONHG canoi ¢
aci d; 5 3- Ami (@omEt)hplfteb S etuithe HiigREAREE €oddéd £ room temperature and washed
with dichloromethane (2 x 10 mL). The aqueous phase was collected and the
solvent removed in vacuo. The residue was dissolved in water (10 ml) and freeze-
dried to give 382 mg (71%) of Example 34 as a white solid. Note that this
compound is an equimolar mixture of 2 diastereoisomers. !H NMR (400 MHz)
10 (dg-DMSO) 6 0.82 (18H, m); 0.95-1.55 (20H, m); 2.05-2.45 (6H, m);
2.75 (4H, m); 7.98 (6H, br s).
MS (CT*) (m/z): 230 (IMH-HCIT*, 90%), 212 (100%).
Microanalysis: Calculated for C13HpgNO>Cl:
C 58.74; H 10.62; N 5.27.
15 Found: C 58.46;H 10.50; N 5.33,

To one skilled in the art, the use of (R)-(+)-citronellal would afford

compounds of opposite C5-stereochemistry to Example 21.



3- Am nonet hyl - 5- met hyl - dodecanoi ¢ acid; 5

3- Am nonet hyl - 5-nmet hyl -t ri decanoi ¢ aci d; 10 December 2003
VO t hyl - 5- cycl opr opyl - hexanoi ¢ aci d;
%Q%mn)%?ret hyl - 5-cycl obut yl - hexanoi ¢ aci d; PCT/US00/15070

3- Am nonet hyl - 5- (2- chl or ophenyl ) - hexanoi ¢ aci d;

3- Ami nonet hyl - 5- ( 3- chl or ophenyl ) - hexadddc acid; 10

3- Ami nonet hyl - S- (4- chl or ophenyl) hexgj_Wci d;

3- Ami nonet hyl - 5- ( 2- met hoxyphenyl ) he i'C> aci d;

3- Ami nonet hyl - 5- ( 3- met hoxyphenyl ) - hexanoi ¢ aci d;

3- Am nonet hyl - 5- (4- net hoxyiphenyl ).- hexanoi ¢ acid; and

3- Ami nonet Hyl - 5-4 prrERGMEATI Wk anoi ¢ aci d. 10 Decenber 2003

PCT/ US00/ 15070 10 Decenber 2003 -1]1}? 4. A und or a pharmaceutically
acceptabl e salt thereof wherein saifd co undzi's

(3S, 5R) - 3- Am nonet hyl - 5- et hyl - heptlanoi @ acid. 5. A conmpound or a
pharmaceutically acceptable salt t wh HHQ sai d conpound is |

(3S, 5R) - 3- Ami non®et hyl - 5- net hyH,G€t anofc acTd. 5°6. A conpound or a
pharmaceutically acceptabl e saPt the:rﬁgf according to Caiml wherein said
conpound is (3S, 5R)-3- Am nonet hyl - 5- hyl - nonanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 5- met hyl - decanoi ¢ aci d;

(3S, 5R) - 3- Ari nonwtadgHarBacestinglly asvdpiableciall thareof wiaetein0

(3S, 5R) - 3- Am nonet hyl - 5- et hyl - dodecanoi ¢ acid. 15 20 25 7 A conpound
according to O aknisthygsegenesteaghicpribranghed alkyl of from 1 to 6 carbon atoms or

(3S, 5R) - 3- Am nonet hyl %n I,di met hyl - decanoi ¢ aci d;

(3S, 5R) - 3- Ani nonet hyl P52%gt hyl - hept anoi ¢ aci d:

(3S, 5R) - 3- Am nonRe hydirdetk o ibFRichYd 21RGT SNRbih %! earbon atoms,
straight or branched alkenyl of from 2 to 8 carbon atoms,

cycloalkyl of from 3 to 7 carbon atoms,
10 alkoxy of from 1 to 6 carbon atoms,

- alkyicycloalkyl,

- alkylalkoxy,
alkyl OH,
alkylphenyl,

15

alkylphenoxy, or

- substituted phenyl.

2. A compound according to Claim 1 wherein R' is hydrogen, and R? is straight or

branched alkyl of from 4 to 8 carbon atoms.

3. A compound or a pharmaceutically acceptable salt thereof according to Claim 1 and

selected from:



(3 S,5R) - 3- Am nonet hyl -5, 10-di net hyl - undecanoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 6- cycl opropyl - 5- net hyl - hexanoi ¢ aci ¢4 pecember 2003
(3S, SR) wib duricheyTet hyl - 6- cycl obut yl - 5- met hyl - hexanoi ¢ aci dicraseon5070
(3S, 5R) - 3- Am nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 6- cycl opexyl - 5-met hyl hexanoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7- cycl opr opylé5- net hyl - hept anoi ¢ aci d:

(3S, 5R) - 3- Am nonet hyl - 7- cycl obut yl - 5- met hyl - hept anoi ¢ aci d;

(3S, 5R) - 3Am nonet hyl - 7- cycl opent yl - 5- met hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7- cycl ohexyl - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 8-c cI opr tﬁ - 5met hyl - oct anoi ¢ acid; 10 Decenber 2003
VO 00/ 76958 PCT/ Bt XS‘S’@R?EQCI >

Am noret hyl - 8-cygl QIM] cid; (3
S, 5R) - 3- Am nonet hy ‘%%%Jtﬁ%pen ylo&t gﬁﬁ};%c@tt anoic acid; and (3
S, 5R) - 3- Ami nonet ByAnﬁnmﬁhplhﬁmyéthﬂ-mﬁiehMm@am@;nm c acid. 8. A conpound

according to ddaim1l.and selected from 5
(3S, 5S) - 3- Ani noné%‘n‘ﬁn?fg hemcthzdedscanoig agid;

(3S,59) - 3- Agi nomtménén%gpgé?g@'a\m ﬁgan@ﬁ]% (3 S, 59)-3- Anmi nonet hyl -

pr opoxy hexanoi ¢ aci ’5- | sopr opoxy- hexanoi ¢ aC|d
1.0 (3S,59)-3- Am3nbmdry¢th51—5<e§ro}obmm-yxe:kmmmd; aci d;

3S, 5S) - 3- Ami t h d;
Ess, 55% C3 Ani noggf%‘n‘%“%‘g’jlr# &BF’ES‘EB&MQ%(H%%?L aci d;
35, 59) - 3- A i d;
(35 592 At nomst i huEe o LHL iRy e xanol o ac
Egg ggg - g ﬁm nonétﬂyﬁncﬁmétﬂyhfﬂ(&rohlqrﬂplmgl@;ﬂ)eﬁmaaadc ap:j d;
: -3-Anmin enox exanoi g aci
(35 29 -3 A nondehginametby Bl G RENR )i aaan 7 E: act o
(3S, 59) - 3- Ami nomt&mhn&nétﬂyltw@rrﬁembfﬁﬁfex 1) hexaRw scidci d;
(3S, 5S) - 3- Ami nonet hyl - 5- (3= f 1 Uor o- phenoxy) hexanoi ¢ acid; 20 (3S,5S)-3

Ami norret hyl - 5- ( 23fAmmmn¢hﬁh@->@-)m ﬁathenyMcmnoecsacsd,B S) 3
Ari nonet hyl - 5- (4 morXeLR?le A\ ?é Qxe 8:?{(3% eny )%%xatimc acid; and
3-Aminomethyl-5-(phenyimethyl)-hexanoic acid.



(3S, 5S) - 3- Am nonet hyl - 5- ( 3- met hoxy- phenoxy) - hexanoi ¢ aci d;

(3S,59) - 3- Am nonet hyl - 5- ( 2- met hoxy- phenoxy) - hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 5- (4- ni t ro- phenoxy) - hexanoi ¢ aci d; 25

(3S, 5S) - 3- Ami nonet hyl - 5- (3- ni t r o- phenoxy) - hexanoi ¢ aci d; IDD&eckert?903 2003
WD 00/ 76958 PCTI US(c) 0115070 -119-

(3S,5S) - 3- Am nonet hyl - 5- (2-ni tr o- phenoxy) - hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 6- pr opeky~hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 6-i sopropoxy- 5- et hyl - hexanoi ¢ aci d;

(3S, 55) - 3- Am nopret hyl - 6-t er.t - but oxy-5-net hyl - hexanpi ¢ acid; 5 .

(35, 29) - 3t T Eot EFORET R A STH I CHERLROTEn S0 PPl 5 5 -3
- Ami nonet hyl - 6- ( 2- f | GesRY-BtBxYhethyl PRk &Yy ]-Hapeidodced. aci d; (3 S, 5
S)-3- Ami nonet hyl -5 -nethyl -6-(3,3,3 -trifluoro-propoxy)- hexanoic acid; 10
(3S, 5S) - 3- Am nonet hyl - 5- et hyl - 6- phenoxy- hexanoic acid; (3 S,5

S) - 3- Ami nadret hyA cbmfebng bt Oplanpirenaxly acdoepgi@idyslt thch@rR@h@ER said cetpdudd 5, 5

S) - 3- Ami nonret hyl - 6- ( 3- ro-.phenpoxy) - 5- net hyl .- hexanoic acid; 15 (3 S, 5

S)-3-Aninonethyl-6-(é§§gbg?ﬁmgﬂaﬂgﬁ§%m§bﬂ§?ﬁ%w9aﬂgxanoic acid; (3S,5

S) - 3- Ami nonet hyl - 6- (4-f 1 uor o- phenoxy) - 5- net hyl - hexanoic acid; (3S,5 S)-3

- Am nonet hyl - 6- ( 3-f | uor,0- phenoxy) : 5- net hyl - 2 hexanoi.c acid, (3 S, 5

55 ah nolet nyt SIS ST AHERREN Y SeseRierls iy fhe g SEm (3 5 5

S) - 3- Ani nonet hylhdeif 4aidedn@iiyd ghenoxy) - 5- net hyl - hexanoi c acid; 25 (3 S5

) -3 Ani nomet hyl - 6- (B IRS Hox Y PSR BRI i
(35,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-undecanoic acid; or

10 (3S,5R)-3-Aminomethyl-5-methyl-dodecanoic acid.

7. A compound according to Claim 1 and selected from:
(35,5R)-3-Aminomethyi-5,9-dimethyl-decanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
(35,5R)-3-Aminomethyl-5,7-dimethyl-octanoic acid;

15 (3S,5R)-3-Aminomethyl-5,10-dimethyl-undecanoic acid;

(3S,5R)}-3-Aminomethyl-6-cyclopropyl-5-methyi-hexanoic acid;
(35,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(358,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
20 (38,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(38,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
25 (38,5R)-3-Aminomethyl-8-cyclopropyl-5-methyl-octanoic acid;



hexanoic acid; (3 S, 5 S)-3-Am nonethyl -6-(2-nmet hoxy- phenoxy) - 5- net hyl -
hexanoi ¢ acid; (3 S, 5S)-3-Am nonet hyl - 5- net hyl 10 December 2003

6- (4-trifluorenethyl-phenoxy)- 30 hexanoic acid; 5 10 15 20 25 30

00/ 76958 10 Decenber. 2003 PCTIUS00115070 -120- (3

S, 5S) - 3-viveovessat hyl - 5Snet hyl 6-(3-trifl uoronet hyl - phenoxy)pcTigsoemsore aci d;
(3 S5 9S)-3-Am nonet hyl -5-nethyl 6-(2-trifluoronethyl -phenoxy)- hexanoic
acid; (3 S, 5S)-3-Ani nonet hyl - 5- met hyl-1881 4- ni t r o- phenoxy) - hexanoi ¢ aci d;

(3 S, 5S)-3- Am nonet hy, t Ryl G- (3-Nnb Q- NOXV Ik lc.acid; (3S,5
S) - 3- Ami nonet hyl - 5- m(PﬁS%F&?%l %@yg%tg%ogw g%‘%!@%@%déﬁﬁ

(3S, 59) - 3- Ami nonet hyl(38;5B832 % hinyméthyB8-tytlopaxglrimetit-iodiancic acid; and

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

(3S, 5S) - 3- Ami nonet hyl(39,3 t3h6§?§‘n®nﬁ‘bb’h¥1°¥ﬂ xyfratracthyl-getanoic acid .

(3S, 5S) - 3- Ami nonet hyl - 5- et hyl - 7- pr opoxy- hept anoi ¢ aci d;

(3S, 5S5) - 3- Ami nonet hyl - 7-1 sopropoxy- 5- met hyl - hept anoi ¢ aci d;

(3S, 5S) - 3- A nodeemppoundiaseerding to&laim dand gelepled fromsi ¢ acid; (3

S, 5S) - 3- Am noret hyl - 7(3§,|5§?59mgth§ﬁ-§[%elﬁ¥dxytﬁe§m9 iagid?Ci d;

(38,55)-3-Aminomethyl-5-ethoxy-hexanoic acid;
(35,5S)-3-Aminomethyl-5-propoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-isopropoxy-hexanoic acid;

10 (35,55)-3-Aminomethyl-5-tert-butoxy-hexanoic acid;
(35,55)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;
(3S,58)-3-Aminomethy}-5-(2-fluoro-ethoxy)-hexanoic acid;

3 S,SS)—B;-Anﬁnomethyl-S-(3,3,3-t1iﬂuor0-propoxy)—hcxanoic acid;
(385,58)-3-Aminomethyl-5-phenoxy-hexanoic acid;

L5 (38,58)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid;
(38,55)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid;
(38,55)-3-Aminomethyl-5-(3-flucro-phenoxy)-hexanoic acid;

20 (3S,SS)-3-Amin0methyl-5 -(2-fluoro-phenoxy)-hexanoic acid;
(38,55)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(3 -memoxy-phenc)}-cy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(2-methoxy-phenoxy)-hexanoic acid;
(35,55)-3-Aminomethyl-5-(4-nitro-phenoxy)-hexanoic acid;

25 7 (35,58)-3-Aminomethyl-5-(3-nitro-phenoxy)-hexanoic acid;



(3 S,5S)-3-Am nonet hyl -7-(2-fl uoro-ethoxy)-5-nethyl- heptanoic acid; (3
S, 5S) - 3- Ami nonet hyl - 5-met hyl - 7- (3, 3, 3-tri fl uoro- propoxy) - 16%@5%‘3}500§C' d;
(3S, 5S) - 3- Am nonet hyl - 7- benzyl oxy-5 net hyl - hept anoi ¢ aci d

(3S,59) met hyl - 5- net hyl - 7- phenoxy- hept anoi ¢ aci d; dﬁ&@%ma

Am norre?‘% @%&?4 chl or o- phenoxy) - 5- met hyl - hept anoi ¢ aci J’

S, 5S) - 3- Am nonet hyl - 7- ( 3- chl or o- phenoxy) - 5- net hyl - hept anoi c aC| d; (3

S, 5S) - 3- Ami nonet hyI 7 (2 chI or o- phenoxiyP- 5- net hyl - hept anoi c aci d; (3 S5

S) - 3- Am nonet hyl - heno anoi ¢ acikd; 10
Decormer 2008 WO 00 B8 6%&158%'““{%%&”& Lh§xan°‘° acid;

S) - 3- Ami nonet hyl - 7- (3 fQSS)EﬁAP;ﬁlﬁ&% 1-5-&h JS Wﬂ{&hﬁmé%xﬁ; (3 S5
S) - 3- Ami nonet hyl - 7- ( 2- fl’uoro phenoxy) - 5- net heptanoic acid; 5 (3

S, 5S) - 3- Ani nonet hyl - 7(38455et- Hmyomh@bibﬁyyﬂmommﬁmthﬁmeaﬁmxg agid} d;

3S,5S)-3-A t hyl t. d;

Ess, 5S§-3- i hyl @%—’@-’3%‘?‘% “‘%'528%?@“‘%"3’55{% - P‘Ha‘gt%{é bre o d:

(3 S, 5S) - 3- Am nomet hy[355 Iahindme 16Lﬂﬁdtemeﬂwx Vi-mRtsbx¥oideid;anoi ¢
(383533 thry 98-ty

acid; (3 S,59)-3-Am nomet hyl -5 rreth 3-trifluoronethyl - phenoxy) -
hept anoi ¢ acid; 15 (3(3S, 58)-3—Am1nome yl 6 -(2-fluoro-ethoxy)-5-methyl-

- 5, 55) - 3- Ami nonet Qyl.- a- iyl - 7- (2-tri fl uoronet hyl - phenoxy) - heptanoi ¢ aci d;

(35,58)-3-Aminomethyl-5-methyl-6-(3,3,3 -triﬂuoro-propoxy)—
hexanoic acid;
10 (38,55)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-
hexanoic acid;
(3S,58)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-
hexanoic acid;
15 (38,58)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-
hexanoic acid;
(38,58)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-
hexanoic acid;
(3S,55)-3- Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-
20 hexanoic acid;
(38,5S)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyi-
hexanoic acid;
(3S,55)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-
hexanoic acid;
25 (38,55)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-
hexanoic acid;
(38,58)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-
hexanoic acid;
(3S,58)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)-

30 hexanoic acid;



(3 S,5S)-3-Am nonet hyl -5-net hyl - 7- (4-ni tro- phenoxy)- heptanoic acid; (3
S,5 S)-3-Am nonet hyl -5 -nethyl -7-(3-nitro-phenoxy)- 20 hep§ peQibhetos: (3
S,59) ) t hyl - 5-met hyl - 7- (2- ni t r o- phenoxy) - hept | ek

(3S, SSﬁ%%%gErret hyl - 5- met hyl - 6- phenyl - hexanoi ¢ aci d; a}%}gffgs@ﬁ]sgm

S) - 3- Ami nonet hyl - 6- (4- chl or o- phenyl ) -5-net hyl 25 hexanoic acid; (3 S, 5

S) -3 - Ami nonet hyl - 6- (3 -chl oro- phenyl }128- net hyl - hexanoic acid; (3 S,5 S)-3
- Am nonet hyl - 6- ( 2- chl - .)-5 - hyl - ‘hexanqic acid; 30 (3_S,5

S) - 3- Ani noret hyl - 6- ( 4@mg‘é%h%‘ﬂﬁﬁhﬁéﬁfé’?ﬂl}ré"Hgk%meélﬂwpha@cw}

S, 55) - 3- Ami nonetexhndic &diiet hoxy- phenyl ) - 5-met hyl - hexanoic acid; 10
Decenber 2003 WO 00/ 76958 PCT/ USOQ 15070 -122- (3

S, 5S) - 3- Ani nonet hyl - @38E3et-Amippnethyl-§-raethgdtta(2Hriflneroarethyd-phehaky)s 10 15 20
25 30 (3 S,5 9 -}%xég&?%gﬁt hyl - 6- (3 -fluoro-phenyl)-5-nethyl- hexanoic acid;
(3 S 5 95-3 -Amnonet hyl?6-(2-fluoro-phenyl)-5-nmethyl- hexanoic acid;

(3S, 5R) - 3- Ani nonet hyl (35;58)thpmioRBeRYS Tharyld@Lkitrd Pheroxy)-

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

hexanoic acid;
(38,58)-3-Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-

i0 hexanoic acid;

(38,5S)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;

15 (38,58)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(38,58)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-fluoromethoxy-5-methyl-

heptanoic acid;
20 (38,55)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-
heptanoic acid;
(38,58)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-
heptanoic acid;
(38,58)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;

25 (3S,55)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;

(38,58)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-
heptanoic acid;

- (38,58)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-
heptanoic acid;

30 (38,58)-3-Aminomethyl-7-(2-chloro-phenoxy)-5-methyl-

heptanoic acid;
(35,55)-3-Aminomethyl-7-(4-fluoro-phenoxy)-5-methyl-
heptanoic acid;



(3 S,5R) - 3- Am nonet hyl - 7- (4- chl or o- phenyl ) - 5- met hyl -

hept anoi ¢ acid; (3

S, 5R) - 3- Ami nonet hyl - 7- ( 3- chl or o- phenyl ) - 5- net hyl - hept anojcpaeishr 2(}(%
S, 5R) - loRgémt hyl - 7- (2- chl or o- phenyl ) - 5- et hyl - hept angicgsoe/Bo7d 3

S, 5R) - 3- Am nonet hyl - 7- ( 4- net hoxy- phenyl ) - 5- net hyl -
S, 5R) - 3- Ami nonet hyl - 7- ( 3- net hoxy- pheny}‘i/l 5- et hyl -
(3S, 5R) - 3- Ani nonet hyl - 7- ( 2- met hoxy phemar) - 5- et hyl -

S, 5R) - 3- Ami thyl -7 -A-
S, 5R§ 3 Ani nomet h§| ; 71% $ %é’#’%‘.“gﬁ‘%ﬁé}ﬂ” @ ﬁr@:’%}mﬁ
(3S, 5R) - 3- Am nonké¢pgtymeid aid; f | uoro phenyl) 5- et hyl -

hept anoi ¢ acid; (3
hept anoi ¢ acid;
heptanoi c acid; (3
acid; (3
Etan0| aci d;
hept anoi ¢ aci d;

s Lot 5 B S 178 o 152058

* (3S, 5R) - 3- Ani nong NRéfthoio AL Nyl - non- 8- enoi ¢ aci d;

(E) - (3S, 5S) - 3- Am nonet hyl - 5- net hyl - oct - 6- enoi ¢ aci d;
“(2)-(8S,5S)-3- Am nomel(lh?53)33ﬂhnhlpmedml=76(.4emgﬁhgxmhmoxy) 5-methyl-

(2)-(3S,59)-3-A
December

nonet.h 5-met hyl -non-6-enoic acid; 5 10 15 WO 00/ 76958
gh"ﬁ?‘@"é ?9

5070 -123- (E)-(3

S, 5S) - 3- Ani nonet hyl - 5(5®58)B-Nakoenedindi (3 ghethoxy-phenoxy)-5-methyl-
(B)-(3S, 5R) 3- Am nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;
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heptanom acid;

(38,5S8)-3-Aminomethyl-7-(2- methoxy-phenoxy)-5-methyl-
heptanoic acid; '

(35,58)-3-Aminomethyl-5 —methyl-7-(4—triﬂuoi'omethy1-phenoxy)-
heptanoic acid;

(38,58)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-
heptanoic acid;

(35,58)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
heptanoic acid;

(38,58)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-
heptanoic acid;

(38,58)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-
heptanoic acid;

(38,58)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-
heptanoic acid;

(38,55)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;

(38,55)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-
hexanoic acid;

(38,58)-3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-
hexanoic acid;

(3S,58)-3-Aminomethyl-6-(2-chloro-phenyl)-5-methyl-
hexanoic acid;

(38,58)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl-
hexanoic acid;

(38,5 S)_-3-Aminomethyl-6-(3-methoxy-—phenyl)-5-methyl-

hexanoic acid;

10



(2)-(3S, 5R) - 3- Am nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;

(2)-(3S, 5R) - 3- Am nonet hyl - 5- net hyl - der-7-enoi ¢ aci d;

(E) - (3S, 5R) - 3- Ami nonet hyl - 5- et hyl - under - 7- enoi ¢ aci d; 10 December 2003

(3S, 55) W iietdnet hyl -5, 6, 6-tri net hyl - heptanoi c acid; PCT/US00/15070

(3S, 5S) - 3- Am nonet hyl - 5-cycl opr opyl hexanoi ¢ aci d;

(3S,5S) - 3- Am nonet hyl - 5-cycl obut yl - he ?Qoi c acid;

(3S, 5R) - 3- Anmi nonet hyl - 5- net hyl - 8- phen';; ~oct anoi ¢ aci d;

(3S, 5S) - 3- Ami nonret hy| (35;383 Bhaniondieyys-(hereaiiiyCpiRfyll5-Adty -

(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - 7 phenyl fhept anoi ¢ a%?d. 9. yA conpound or a
phar maceut i cal | yIeXge@paeR] e salt thereof according to daiml wherein R2
is substituted phenyl, or al kyl phenyl, cycloal kyl or al kyl cycloal kyl. 10. A
conmpound or a pharmaceutically acceptable salt thereof according to Caml
wherein R2 is al kyl phenoxy or al kyi hydroxy. 10 Decenber 2003 -124 5 10 15

11. conpound or a phar eutically acceptable salt thereof wherein said
conmpound is select eﬁgégﬁi%"gw’ﬂ%ﬁﬂr&ﬁ' orsPhgYhepmstivlc aci d;

3- Ami nonet hyl - 5-yEb vl aggt anoi ¢ aci d;  3- Am nonet hyl - 4, 5-di nmet hyl - hexanoi c
acid; (3S,4S)-3-Am nomet hyl - 4, 5-di net hyl - hexanoi ¢ aci d;

(3R, 4R) - 3- Ami nonet hyl 38,58) ¢ Astiimrethekéu(Diflnose phenyD: 5-methyl-

3- Ani nonet hyl -4-lilso r.o% !d hexanoi ¢ aci d; 3-Am nonet hyl - 4-i sopr opyl

hept anoi ¢ aci d; e("%%?’% }l‘- 3- Ani nonet hyl - 6-f | uor o- 5- net hyl - hexanoi ¢ aci d;

(3S, 55) - 3- Ami nonet hyl 3&- i z | 'Iﬁa'n tn i de
(3S,5S) - 3- Am nonet hyl (-sé’j%i);p{%?f]fﬁ?ﬁgygnﬁeﬁ?%%?%lﬁg%}?gbm cmgg Fl ;
(3S,HR) - 3- Ami nonret hy| B8, R)S-Aniifiomethyl-3-(Aehhyrb-nphetdjbingethyl-d:

(3S, 5S) -3-Am nonget hyl - 5. 6. di met hyl - hept anoi ¢ aci d;
(3R 4R 5R) - 3- Amrﬁ'ﬁeé’%ohcﬁc-%, 5-di net hyl - hept anoi ¢ aci d; and
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-

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

15 heptanoic acid;

(35,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-
heptanoic acid;

(33,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-
heptanoic acid;

20 (38,5R)-3-Aminomethyl-7-(2-methoxy-phenyl)-5-methyl-

heptanoic acid;
(35,5R)-3-Aminomethyl-7-(4-fluoro-phenyl)-5-methyl-

heptanoic acid;
(35,5R)-3-Aminomethyl-7-(3-fluoro-phenyl)-5-methyl-

25 heptanoic acid;

(35,5R)-3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-
heptanoic acid;

3 S,SS)-S-Aminomemyl-S—methyl-hept-G-enoic acid;

(35,5R)-3-Aminomethyl-5-methyl-oct-7-enoic acid;

30 (38,5R)-3-Aminomethyl-5-methyi-non-8-enoic acid;
{E)-(38,58)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z2)-(38,58)-3-Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)-(38,5S)-3-Aminomethyl-5-methyl-non-6-enoic acid;



(3R 4R 5R) - 3- Am nonet hyl - 4, 5-di net hyl - octanoi ¢ acid. 12. A pharnaceuti cal

conposition conprising a therapeutically effective anpunt Id)f)e&mgéozoﬁgrrpound
accor di na to Gainms 1, 4, 5 or 11 and a pharnaceuti cal | y~pHeRRALe €

carri YOU¥EOSK yse of a therapeutically effective amount of a conpound
according to Clainms 1, 4, 5 or 11 for the manufacture of a nedi canent for
treating epilepsy, faintness attacks1225 hypoki nesia, cranial disorders,

neur odegener ati ve di sorders, depression, anxiety, ani c, . pain,

neur opat hol ogi cal di For(@858)-3hBaEwms ﬁd@F@?ﬁ{l‘é's%&O&a%cﬁ ic damage. 14. A

use of a therapeuti Cﬁég'-(ﬁs%h;)-%%hﬂﬁmﬁém&lﬂi-nﬁﬁ]yﬁn%ﬂmwaa&;cor ding to O ains
u

1, 4, 5 or 11 for t mahuf acture of a nedi canent for treating epilepsy,
anxi ety, panic, 30 pE)R3SSRISpAdiisametbyls3-meBFl-oonghaenqi¢ acidanage.
(2)~(38,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
5 (E)-(38,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid;
(3S,5S)-3-Aminomethyl-5,6, 6-trimethyl-heptanoic acid;

(38,55)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(38,58)-3-Aminomethyl-5-cyclobutyl-hexanoic acid;

10
(3S,5R)-3-Aminomethyl-5-methyl-8-phenyl-octanoic acid;
(38,58)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid; and
(3S,SR)-3-Aminomethyl—S-methy]-?—phenyl-heptanoic acid .

15

9. A compound or a pharmaceutically acceptable salt thereof according to Claim 1

wherein R? is substituted phenyl, or alkylphenyl, cycloalkyl or alkylcycloalkyl.

10. A compound or a pharmaceutically acceptable salt thereof according to Clam 1

wherein R? is alkylphenoxy or alkylhydroxy.
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11.

12.

13.

14.

10 December 2003

-124-

A compound or a pharmaceutically acceptable salt thereof wherein said compound is

selected from:
3-Aminomethyl-5-methylheptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(35,48)-3-Aminomethyl-4,5-dimethyi-hexanoic acid;
(3R, 4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
3—Aminomethyl-4-isopropyl—hlexanoic acid;
3-Aminomethyl-4-isopropyl heptanoic acid;
(38,58)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(38,58)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(35,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(35,58)-3-Aminomethyl-5,6-dimethyl-heptanoic acid;
(3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-heptanoic acid; and
(3R,4R,5R)-3-Aminomethyl-4,5-dimethyl-octanoic acid.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to Claims 1, 4, 5 or 11 and a pharmaceutically acceptable

carrier.

A use of a therapeutically effective amount of a compound according to Claims 1, 4,
5 or 11 for the manufacture of a medicament for treating epilepsy, faintness attacks,
hypokinesia, cranial disorders, neurodegenerative disorders, depression, anxiety,

panic, pain, neuropathological disorders, sleep disorders, IBS or gastric damage.

A use of a therapeutically effective amount of a compound according to Claims 1, 4,
5 or 11 for the manufacture of a medicament for treating epilepsy, anxiety, panic,

pain, sleep disorders, IBS or gastric damage.





