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{54) Title: MONO- AND DISUBSTITUTED 3-PROPYL GAMMA-AMINOBUTYRIC ACIDS
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(57) Abstract: The instant invention is a series
of novel mono- and disubstituted 3-propyl gamma
aminobutyric acids of Formula (I). The compounds
are useful as therapeutic agents in the treatment
of epilepsy, faintness attacks, hypokinesia, cranial
disorders, neurodegenerative disorders, depression,
anxiety, panic, pain, neuropathological disorders,
arthritis, sleep disorders, IBS, and gastric damage.
Methods of preparing the compounds and useful
intermediates are also part of the invention.
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di sorders, neurodegenerative disorders, depression, anxiety, panic, pain,
neur opat hol ogi cal disorders, arthritis, sleep disorders, 1loBScemigdr8stric

damage. Methods of preparing the conpounds and useful internedi ates are
al so pahB o% %%g i nvention. 10 Decenber 2003 WO 00/76958S§ [ 15070 -1-
MONO- - ANBOISPEHHSETI TUTED 3- PROPYL GAMVA- AM NOBUTYRI C ACI Dt D OF THE

I NVENTI ON Conpounds of formula H2ZN-CH2-C1 CH2 COORI (CH) 2 n 5 wherein
R1 is hydrogen or a |lower alkyl radical-jand nis 4, 5, or 6 are known in
United States Patent Nunber 4,024,175 and its divisional United States
Patent NumbeMQNEBANRADISHRS T E STROBIL L1AMMAAMBIDBU TRt agai nst

cranp induced by thiosem carbazide; g&ﬂ&ﬁptive action agai nst cardi azol e
cranp; the 10 cerebral diseases, epilepsy, faintness attacks, hypokinesia,
and cranial traumas; and inprovenment in cerebral functions. The conpounds
are useful in geriatric patients. The patents are hereby incorporated by

reference. Conpounds of f Hﬁﬁa %%]1: CH2O0OH | R1 or a
pharmaceutically accept abl%e‘ggka(ﬁ}{é eret@ erngi n ! |§rs a straight or
branched 20 al kyl group having fromI| to 6 carbon atons, phenyl or

cycl oal kyl - havi ng- {10045 of formula

(CH,),
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 Rp

15 | ]
H,oNCH-C-CH,COOH

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



3 to 6 carbon atons; R2 is hydrogen or nethyl; and R3 is hydrogen, or
carboxyl are known in United States Patent Nunmber 5,563, 1§peaiifbel 4693
various_divisionals. These patents are hereby incorporated by reference.
SUMVARY W08 T4358 \\VENTI ON 25 |1 n one aspect, the present i REESEASEPoviI des a
conpound of Forrmula I 1 O Decenber 2003 WO 00/ 76958 PCT/ U500/ 15070 -2 | R1
or a pharnaceutically acceptable salt Hhereof wherein: R is hydrogen,
straight or branched alkyl of fromi to 6 carbon atons or phenyl; R2 is
straight or branched al kyl of fromg2 to 8@@51lqon atons, 5 straight or
branched al kenyl of from2 to 8 carpon ons, “ cycloal kyl of from3 to 7
carbon atons, al koxy of from1l to cargon at , - al kylcycl oal kyl,

al kyl al koxy, 10 - alkyl OH -_al ; | phenoxy, or - 1
substituted phenyl. 15 Pref er?’g&: conpdunds are those of Forrmula | wherein
R is hydrogen, and R2 is straight ot jbranched alkyl of from4 to 8 carbon
atons. Especially preferred conpounds™are selected from 20 3-Am nonethyl -5

L e B B s o
3- Ani nomet high 50 fiRb 04, siBER R B0ktndE Likyi SPEBR B b Aot D BhRTO8

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

3- Am nonet hyl - 5- cycl opr opyl - hexanoi ¢ aci d; 10 December 2003
3- Ami nonet hyl - 5- cycl obut yl - hexanoi ¢ aci d;

3- Ami nonet hyl - 5- ( 2- chl or ophenyl ) - hexanoi ¢ acid; 5

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

3- Am nownsb byleess (4- chl or ophenyl ) - hexanoi ¢ aci d; PCT/US00/15070

3- Ami nonet hyl - 5- ( 2- met hoxyphenyl ) - hexanoi ¢ aci d;

3- Ami nonet hyl - 5- ( 3- net hoxyphenyl ) - hexanoi ¢ aci d;

3- Am nonet hyl - 5 (4- met hoxyphenyl ) - hexan6i ¢ acid; and 10

3- Am nonet hyl - p Iggakn QG her preferred conpounds are
sel ected from ( éﬂﬁgé mgn%jﬁesﬁﬂflﬁgﬁlgg?hggy hexanoi ¢ aci d;

(3S, 5S) - 3- Ami non@tﬂnylino!ﬁaeeh)ﬂeﬁewdl@rapmﬂmxamzdamdS

3S, 5S) - 3- Am | - 5-
gss 553 5 A nomSthiosat] pf&%%‘l)}&}“ﬂgl?léﬁ%‘gc aglfli 4.
(3S, 59)-3- Ani nO”BItho:%‘eﬁl%Fl15-@&&6&pﬁ&i&@jﬁﬂéﬁn@ﬁ'a@m

(3S, 59) - 3- Ami nonet hyl - 5-f ['uor onet hoxy- hexanoi ¢ aci d; PCT/ USOO 15070 10
Decenber 2003 V@@‘Dﬁﬂmh}ﬂ’éﬂlﬂﬂmopb@%@-hwmc acid;

(3S,55)-3-Amn hexanoi ¢, aci d:
(3S,5S9)-3-Anin fnogle?‘éyl§'gﬂf]ﬂf’ )Eﬁ B‘?’@B&fﬁlq’lexanm c acid;
(3S,59) - 3- Ami norrsmyﬁno'ﬁl diiE DIV mi R PshehyBHeslanoic acid;

(3S, 5S) - 3- Am nonet hyl - 5- (4-chl or o- phenoxyi) hexanoi ¢ acid; 5

(3S, 59) - 3- Ami nonétt%@m@qtmlc%(%mﬂwﬁﬁm hearapiopeidaci d;
3S,5S)-3-Amin xanoi ¢ .aci

EBS, SS% - 3- Ami norret‘%%}n gnf%%'l o?’%ﬂgagﬂ%ﬁﬁ lﬂ’ AN %da%rf

(3S, 5S) - 3-14m nonﬁtfkhylinoﬁae(ﬂ%ylf-ﬂ (shienyipteind)ligxdneiani.c aci d;

(3S, SS) - 3- Am nonet hyl - 5- (2-f | uor o- phenoxy) - hexanoi ¢ aci d; 10

(3S, SS) 3- Anmi nonet hyl - 5- (4- net hoxy- phenoxy) - hexanoi ¢ acid; (3
S, SS)-3-Ari nomsth/I - 5- ( 3- net hoxy- phenoxy? hexanoi ¢ aci d;

ther prcferred 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;



(3S, 5S) - 3- Am nonet hyl - 5- ( 2- net hoxy- phenoxy) - hexanoi ¢ aci d;
(3S, SS) - 3- Ami nonet hyl - 5- (4- ni tro- phenoxy) - hexanoi ¢ aci d; 10 December 2003

(3S,59) t hyl - 5- (3-ni t ro- phenoxy) - hexanoi ¢ aci d;
(3S, 59 "goﬁgn]"%gﬂgt hyl - 5- (2- ni t r o- phenoxy) - hexanoi ¢ aci d; POT/YE0ASITH; 30

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 6- pr opoxy- hexanoi ¢ aci d;

(3S, 59) - 3- Ami nonet hyl - 6-i sopr opoxy- 5- nehyl - hexanoi c aci d;
(3S, 5S) - 3- Am nonet hyl - 6-t ert - but oxy-5- net hyl - hexanoi ¢ aci d
(3S, 5S) - 3- Ami nom@ %S >-8=AminormtkylHod fisemedthyty)Hexansd scidici d;

3S, 55) - 3- A A2 1] thyl - h d;
§ 3S, 553 -3 Am %%#353 e "ﬁ’f}‘fj %@ﬂzg 3[313? gy‘%’ﬂPPW%ﬁBTP%OW)g}?g;%g ?Fg‘i:anm c
(3S, 59) - 3- Ami nonremyS)-s md@)ﬂetﬁylml Qﬂtmt;ﬁ ci d;
y

(3S,5S)-3-Am nogeé | - 6 (4 chI or o- enoxy) 5-ne hexanoi ¢ aci d;
(3S, 59) - 3- Ami $}§ b= £(f’eﬁhin§q-p15ﬁnmyhh¢xahmxanﬂ; c acid;

(35 59 - 3- Am nomBt Iy FF-%*%@H%PLE*E@ BIERBRIA Dray ok 4065 ¢ aci o

(3S, 5S) - 3- Ari nom€3R§8}-8-Ardirdolnetliyl- 30(@%5},&;,%&?%}1&39%6&9@ c acid;
(3S,SS)-3-Amn gzﬁ: # (2 f I uor o- phenoxy) hexanofl ¢ aci d;
E)gf’eﬁg)e}?’zé?s or 5 »-g-Amg y{) ﬂn@wyf)heﬁom)th;xlandmnadpl ¢ acid; 10
(3S, 59) - 3- Ami noné%égﬁg%ia%e}ﬁggg'ﬁgn%?ﬁﬁwgoﬁﬂ#‘ﬁflﬂmﬂéﬁﬁlﬂbl c acid;

(35, 55) -3 A nomesSa§S>M:ﬂmmdmw-m:ﬁa@peyﬂheaoﬁy}mana%aaoI c acid; (3S,5
S) - 3 m nomnet hylrré%\ggl“ ) 6- (4-trifluoronet hyl -phenoxy) - hexanoic acid; 5

(3_8 & 3_Ani no Apinginetlyl3(4-methoxgribenoxythephremoasill; hexanoi ¢
(ESICI(;I t $ |3f Isugr ?ﬁaﬁsﬁﬁs pﬁe@m%k’le%&?-@(c acr 'ph(e’g%x)@g,)ex%“%‘f‘r?‘ﬂgﬂet hyl - 5- net hyl
6- (4- ni t r 0- phenoi38,>Hedsiaoinonmdiyd;5-(2-methoxy-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5 -(4-nitro-phenoxy)-hexanoic acid;
(38,5 S)—3—Aminomethyl—S—(B-nin‘o-phenoxy)-hexanoic acid;
15 (35,55)-3-Aminomethy}-5-(2-nitro-phenoxy)-hexanoic acid;

(38,55)-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;
(3 S,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;
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-phen_oxy)-5-meﬂlyl-hexanoic acid;



10 (3S, 5S) - 3- Am nonet hyl -5-net hyl 6-(3-nitro-phenoxy)-hexanoi c aci d;
(3S, 55) - 3- Ami nonret hyl - 5-met hyl  6- (2- ni tro- phenoXxy) - hexanoij§ pagdnsher 2003
(3S, 5S) - 3- Am nonet hyl - 6- benzyl oxy- 5- net hyl - hexanoi ¢ aci d;

(3S, 5S) VB AMYasEet hyl - 7- hydr oxy- 5- net hyl - hept anoi ¢ aci d; PCT/US60/15070
(3S, 5S) - 3- Ami nonet hyl - 7-r net hoxy- 5- met hyl - hept anoi ¢ acid; 15

, (35, 59) - 3- Ami nonet hyl - 5- net hyl - 7- pr opoxy- hept anoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 7-i sopr opoxy- 5- net hyl - hept anoi ¢ aci d;

(3S, 5S) - 3- Ani noNEBRIS)-3- Aﬁ:ﬁﬁmﬁm;awtﬁnrmid%ytpﬂaﬁ&tm%gmgph&mmc acid;
(3S, 5S) - 3- Am nonet hyl - 7-f | uor onet hox i/r 5- et hyl - hept anoi ¢ _aci d; 20

(3S, 59) - 3- Ami norrét’-"ﬁgﬁﬁ)ﬁ /élzunq%hﬂ@{ Ww-mﬂw)%pwhbﬁmma@ld (3 S, 5
S) - 3- Ami nonet hyl I e c_aci
(3S,5S)-3-Ani norre(?E S?Y%Ié%nz&ﬁ 3%1156%}{% é'u@'h%cf)]tFal anole>{ﬁéél\<§"‘l?l H Sl%exanow
(3S, 58) 3- Aracity et hyI 5- et hyI 7 phenoxy- hept anoi ¢ aci d; 25 (3

S, SS) - 3- Am nonet h 4 chl or o- phenoxy).- 5- net hyl - hept anoic acid; (3

S, 59 5. Ani nomet K-35 O5EMRORG b P e BNy IR SR S deRaciq 3
S, 5S) - 3- Ami npet hyl - 7- (2- chl or o- phenoxy) - 5- met hyl - hept anoi ¢ aci d;

(3S, 5S) - 3- Am nénet hyl - 7- (4-f | uor o- phenoxy) - 5- met hyl - hept anoi ¢ aci d; (3
S, 5S) - 3- Ami nonet KBE; SEa(saAﬁiimmnﬁhplhﬁmmtlyylﬂéemeﬁhwmmmaﬂmh&ﬁdiedan&@
(3S, 5S) - 3- Ami ponet hyl - 7- (2-f | uor o- phenoxy) - 5- et hyl - hept anoi ¢ acid; (3
S, 5S) -3 - AnidtHhet hyl - 7- (4- et hoxy- phenoxy) - 5- met hyl - hept anoi ¢ aci d;

3S, 59) - 3- A ) 6 o
(()0/769)58 ac{ndnogg(g%%g(%ébé&%;ggmwy /69%@85/2 95 ygﬂiﬁhw)mgmd?@%g acl

(3S, 58) - 3- Ani noneBRYIS)-B-Athinoretthph§- mqjh}drﬁa@l)l}n@pimhbW) ngrncamamd (3 S5
S) - 3- Am nonet hyl y | ug ic acid; 5
(3 S, SS)-3-Ani noég%T %‘%‘ﬁrﬁiﬁ‘ﬂ?g ‘f‘}?lrére 3{% d}‘?é%ﬁwﬂg
(35,5S)-3- Aminomethyl-6-benzyloxy-5 -methyl-hexanmc 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;



heptanoic acid; (3 S,5 _ _
S) E)3- Ani nonet hyl - 5-net hyl - 7- (2-tri fl uoromet hyl - phenoxy) - hepbaephs 2064 d;
(3S, 5S) "Bohumgyeget hyl - 5- met hyl - 7- (4-ni tr o- phenoxy) - hept a%%%flgb'm 10
(3S, SS) - 3- Ami nonet hyl = 5- et hyl - 7- ( 3- ni t r o- phenoxy) - hept anoi ¢ aci d;
(3S, 55) - 3- Ami nonet hyl - 5- met hyl - 7- (2- ni t r o- phenoxy) - hept anoi ¢ aci d;
(35, 55) - 3- Ami nonet hyl - 5- et hyl - 6- phenyté-hexanoi ﬁ i’iCI d; . 4
35, 55) - 3- Ami no - 6-4( Loro=phenyl) - 5- net - pexanoi.c_aci d;
233, 53% -3- Ami no %{}#5 g‘%@“g‘ﬁﬂeg‘ % B‘ﬁeﬂém"-’%-ﬁ"i lgé‘@lwg!h&r’?&f”&; 15
(3S, 5S) - 3- Aagidpnet hyl - 6- ( 2- chl or o- phﬁnyl I)55-5m:3t hﬁl l—hﬁxanm C aci dd
3S, 55) - 3- Am nonet hyl - 6- (4- nmet hoxy- phen - 5- et hyl - hexanoi c_aci d;
E 3S, 583 - 3- Ani nogz-’til.5@-%-}(1@&@@%9(9%ﬁfémf]/?j(%nﬂmrhmethy&aphme)-ac! d;
(3S, SS) - 3- Aﬁ@ﬁ'{%& Eylh.- 6- ( 2- net hoxy- phenyl ) - 5- met hyl - hexanoi ¢ aci d; 20
(3S, SS) - 3- Ami'nonet hyl = 6- (3-fl uor o- phenyl ) - 5- net hyl - hexanoi ¢ aci d;
(3S, S$) - 3- Ami nOm§33]§S)—5—ﬁ(rﬂinbimﬂf)¢r5Fxheﬂhﬁlﬂ-(ﬁ.mgﬁ@ﬁ}qeﬂ@@ﬂgi&yyc| d; (3
S, SR) - 3- Ami phonet hyl 3 met hyl - 7 phenyl - hept anoi ¢ aci d; _ _
(3S, SR) - 3- AH'? § 7- (4- chl or o- phenyl ) - 5- net hyl - hept anoi ¢ aci d
(32 503 A non b AR RSB GBS
(38: SR) - 3- Andpianma¢ hgitl; 7- ( 4- met hoxy- pEeny: g - g met Ey: - Eep: anoi ¢ aci g;
3S, SR) - 3- Ami no - {-.(3- nmet hoxy- phen - 5- et hyl - hept anoi c aci d;
E 3S, SR§ - 3- Ani nogﬁigil'gr-ﬁpmﬂaw:@ﬁ@ﬁ%7(4311%9119‘10;& @mginée gzzlcl:j d; 0
3S, -3- A no 1A ): AR LKén ) .
ESS, gﬁR? - 3- Ami nog ﬁiﬂ 7-( 3._11%113{3{)2% g‘%;q ?(érﬁ%{) %ﬁ%gm’%gnlo!oéc ggl!dd;
(3S, 5R) - 3- Ami nonEih§$)-F-Arinbingtyd-Spinethyl-J-(3-niwd-plitndxgphemandic acidg;

ot hyl  oct - 7- enof oAt eme Rl Samalolfiabe Ry hesaawde AGE: non- 8. enoi ¢ aci

10 Decenber 2003(39/83 8 hikif6Me iy T/cHFAH droGARn1) Wmethiyl-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;



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

(2)-(3S,59) - 3-Am nonet hyl - 5- et hyl - oct - 6-enoi ¢ aci d, 10 December 2003
(2) - (3S, ") o@7¢ds8 nonet hyl - 5- net hyl - non- 6- enoi ¢ aci d; PCT/US00/15070
(E) - (3S, 5S) - 3- Ami nonet hyl - 5- met hyl - non- 6- enoi ¢ aci d;

(E)-(3S, 5R) - 3- Am nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;

(2)-(3S, 5R) - 3- Am nonet hyl - 5- net hyl - non<7- enoi ¢ aci d;

(2)-(3S, 5R) - 3- A gomps E%m& hy@ggn gln&h% &%xcgacdd

(E)-(3S, 5R) - 3- Ami nonet’ 5- et enaol ¢ acl
(3S, 59) - 3- Ami nond¥hy3S,5583- Aﬁnmomlaféiyh;ﬂméthplt Sovd-endAC 4did;

3S, 59) - 3- Ani none cl opropyl - a c acid
Ess, 553-3- Ani nomg %1%5 gSki pﬁ‘yhg ?Fgﬂcn%{bﬁﬁnmf@mﬂ@ 25 30 Still other
ST e i e AHIELbfeEret Y1 -nonanoi ¢ aci d;

(3S, 5R) - 3- Ami nonret hyl -'5-met hyl - decanoi ¢ aci d
(3S, 58 - 3- Ami nonE(EBrﬂS ﬂﬁtmwmmdéﬁmﬁﬂlyhnomﬂ -enoic acid;

(35,5793 At nomSAN ARG R SRy it oo acis
(3S, 5R) - 3- Ami nonf{EELY?»S 5R;fBIAH1hIoH%ﬂi YIneth31€k-7-enoic acid;
(3S, 5R) - 3- Am nonet hyl - di net hyl -'oct anoi ¢ aci d;

(3S, 5R) - 3- Ami noms(EMiiS QR)réa?mr@me;hyhﬁmﬁrazhlunﬁeca&mm acid; .
3S, 5R) - 3- A
(35, 28 - 3. Am nondevgr e EYERRY 6 SRR Rl o

(3S,51) - 3- Am norret hyl - 6- cycl opent yl - 5- et hyl - hexanoi ¢ aci d

(3S, 5R) - 3- Am nonet hyl - 6- cycl ohexyl - 5 met hyl - hexanoi ¢ aci d;
(3S, 5R) - 3- Ami nomi@ﬁg?ﬁ 2-Aipanosmatadvi-celoproyithereniapgids aci d;

(3S,5R) -3-Am n i _@Eﬁi t.anoi,c aci d;

(3S,5R) -3-Am n @ﬁ’ybg cyc %&yﬁ%ﬁ lf&ﬁ"g%lfgﬁgrc aci d

(3S, 5R) - 3- Am nonet hyl - 7- cycl ohexyl - 5- met hyl - hept anoi ¢ acid; 1 0 Decenber
2003

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;



8 (3S, 5R) - 3- Am nonet hyl - 8- eycl opr opyl - 5- et 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- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Ani nonet hyl - 8- cycl ohexyl - 5- met hyl - oct anoi ¢ aci@Pe®mber 2003

(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - 8- phenyl - oct anoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 5- et hyl - 6- phenyd - hexanoi ¢ acid; and

(3S, 5R) - 3- Am nomet hyl - 5- met hyl - 7- phenyl - hept anoi ¢ aci d. I'n anot her aspect,
the present i n@fN)erAipmomittigs-gclbprwpdnaebyl-atapbiapedceutical ly 10

accept abl e sal j,dhene i

(3S, ER) -3- Am n?s ﬁﬁ Vi IQ@ %@h@@c@%ﬁ?gﬁ%%@ip&én@ ° aCldet anot her aspect, the
present invent (3@9‘5Mf3ovnmemetbylfﬁo¢rpbgmwldrm4ahylrmlqanmc@@t| cally acceptabl e
salt thereof reh\ii_Sal ¢ LS. k< onet hyl -

5- met hyl - oct anoi (’:ﬁggi%@n%&f}ﬂ%g%ﬁpé@hggﬁ%h?mégg’é)?trg&f he present invention
provi d%s a conpeuird-3esmaomghdrrmetbylts- m‘ah}'ly)cacmepctlabl e salt thereof wherein

Sal.0. Compound L5 AGheahBindf AL B AR 3o isffy] hent anol ¢ aci d.

3- Ami nonet hyl - oct anoi ¢ acl 4, 5-di met hyl - hexanoi ¢

acid; 20 (3S, 49)&53)ﬂmrn5@imt:thylrimet5yldﬁ mi'ertlmﬂepth@vam c acid;

(3R, 4R) - 3- Am nonet hyl - 4, 5- di net hyl - hexanoi ¢ acid M

3- Ami nonet hyl - 4-i sopr opyl - hexanoi ¢ acid; 3- Am nonet hyl - 4-i sopr opyl

hept anoi ¢ aci dinanpBg; BByt HreAwdserd rethiion-peovidesio ronBuntotaihamecentioilty aci d; 25
3S, 59 - 3; r - - an i i

Ess, 5% ; 3-% %%Qnﬁ‘%élm;w%& gtsg???%gﬂﬁ-( h)a‘? Rh’grﬁ’t@‘%%h sty

(3S, 5R) - 3h¢ntnaigweidhy| - 8, 8, 8-tri f | uor o- 5- net hyI octanoi ¢ aci d;

(3S,59)-3- Am nﬂmfaet ek ep?sgecq éﬁ@égrg%ht 1E$Hﬁcﬁngﬂbﬁde@%icgﬁfyca{nd ora

(3R 4R 5R) - 3- Am norret tanol ¢ aci d, 30

(3R 4R SRPha@nmthF@quqwtahﬂﬁ Bl tierrof Whtrcio stid nonuatisd3S. $R)-Jréminpiethyl-anot her
aspect, tg%eg{yegggﬁméaja\éentl on provides a pharmaceutical conposition
conprising a therapeuti cally effective anobunt of a conpound of the present
i nvent® on and & syHanethesesrertictik pyeseat neptiab bwviday  ¢oagpound 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.



10 Decenber 2003 -8a In a further aspect, the present invention provides a
use of a therapeutically effective anount of a conpound of the present
invention for the nmanufacture of a nedicament for treajdpg.GRL!LBSY.
faintness attacks, hypokinesia, cranial disorders, neurodegenerative

di sorders, depression, anxiety, panicg,pain, neuropathol ogical disorders,
sl eep disorders, IBS 5 or gastric danage. In yet a further aspect, the
present invention provides a use of a therapeutically effective anmount of
a conmpound of the present invention for the manufacture of a nedi canent
for treating elidfepby asparixtheprgsenpamintion pmiides sslse efn dierspautienls effeddSe or
gastric danmg T a tical ifion
conprising a g%fa%ﬁlpgﬁh\eég)?lhc?%ﬁsgm% '%Falopﬁ?/rgp%%oyﬁ%ﬁ% ?&%m% n%rf%r conpounds
of For nul aeatingerdlepsy, fahmesme@@; Ityabltlsvesalccrapaiajlab&iesataurodcgexlafbnafecorrpou nds of

the | NVeNiQhedloBrit3Rh Ynclel), A%, %ﬁ;%g%%gﬂho%mgpal SR sleeyl PINERS, 21 1 ACKS,

hypoki nesi a, cra 1sord enera depreSS|on
anxi et g, mﬁtocdpmgn neuropat hol ogi cal disorders, art hr| t| s sl eep 15

di sorders, irrjt n DETAI LED
BESoR Pt o R Fre Eﬁ%%%ée?ggﬁ%gg%?m% d%?%eeuorf\% RPOREY Ton are
nmono- andefdlicEvrmdunitfedompeynd opyk prasirarvanion &y titeymancfaaioieds aasdshown i n
Formil a | ?ggﬁﬁg 5%]23%%%{)&53?@ rlu%siﬁm sqgeglrdlsgr%drsbﬁs%\évgé)s ric% Lhey occur in the

speci fi catl on. enyl™”i’s St raamﬁ%e or branched
group of from1 to 8 carbon atons or 2 to 8 carbon atons including but not

limited to met hkhe imegntiph is alpo @wllarmapeptloqj)plomposmpn@pyipnsnhgtayl 2- butyl,

b Al k b bst d by f I
to 3 1 boroBPSBal b E melifo b SHRE SrontyRosAEF ST S8 Cycl oal ky

i's a cycl ipbaifepticillyfaceeptable @arfiegar bon atons. 1 0 Decenber 2003 WO
00/ 76958 PCTI USQ0115070 -9- The benzyl and phenyl groups nay be

unsubst i tuted oriesOBoRnds efthainventiopereuscsulin Q)U‘Fﬁ;mgmfepﬂcnspendent s
sel ected fféiﬂ{ﬂegkaétpagﬁﬂ ’hyﬁéﬂﬁ%ﬁl Jan.lfaj cll'igol%brs, %‘lallfrgéggeneralﬁ% Blsorrzlgrs,‘

depression, anxiety, panic, pain, neuropathological disorders, arthritis, sleep

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.



Hal ogen includes fluorine, chlorine, bromne, and iodine. 5 Alkoxy is as
descri bed above for alkyl. Since am no acids are anphot er i@ December 2003
pharmacol ogi cal |y conpatible salts when R is hydrogen 5@ s of
appr oer%P'g7q9ﬁ%r ganic or organic acids, for exanple, h&%& %‘qﬂ@?dl"é,

sul phuric, phosphoric, acetic, oxalic, lactic, citric, malic, salicylic,
mal oni ¢, mal eic, succinic, and ascorbi.g. Starting from correspondi ng 10
hydr oxi des or carbonates, salts with alkali netals or alkaline earth

netals, for exdmsibenzyd ead phenyd Grapsimay beghkstitateg ooyubsénuadwithar e f or ned.

Salts with i i epar. ' for
oxarl o, ¢ A E 56 BRubs BOEHULAGRS sCR0R ok BRORCBBeEtI G, |7 1
i ncl uded i nlitdyg, skgpendiminbe i nstant 15 invention. Am noacyl-glycolic and

-lactic esters are kngwn as ro,drugé of am no aci_dg_ (Wermuth C G,
Cheni stry and IM%WPCIE@F&:E%BWL prinepgoRinep Kl icdingy oup of the ami no

aci dsc can be estg#ldd KR Wfﬁﬁ' odrugs and soft drugs are known
i &ﬂ(bﬂg%%ugsﬁgbt e IE'}JHEE

in the art (Palom no re, 1990;15(4):361- 368). The
| ast two citati Biaceaaminbhacidbyrd maphiqienia tphdrmiacotozicaile compatfle i

effectiveness of .an orally adm nistered drug i s dependent uypon the drug's
efficient twlﬁvg%bﬁwda%ﬂea;cgngﬁéﬂm@gromﬁt% Wereeaif . QA< ity i n

ent er o- he%%%in%be? b @eLRbHE il u&'ig,spﬁ&g%loﬂ,%c&{ct Bidlicy Rical, [RkicPRRg!t er al

adm nistration but”less effective orally, or whose plasma half-life is

consi der ed saboylhomatonigyenyaldie, sticeimia; ahd ysavoblic f Stading dtom eompgspdndigg f orm 25 A
prodyug is.,a.drug which has been chem cal | y. nodi.fi.ed and e

bi ol {)(_Si cal I}Vdf‘??%\gﬁsic\‘;é S S@ﬁ? Emgfaﬁ:‘fg’ﬁ%%“,s_ ék%? E‘Flja'hﬁ‘g%%se?%egraded or
nodi fied Ryapipfe, il Fot@ERYABNaEn R Turd! di%alcidin ¥efRrRED SARS @4tht 0 t he parent
bi oactive form This chem cal1y modi fied drug, or prodrug, should have a

di f f erent pivatarears ikmsearien pews ¢dnalsoobe preparad enth, fuseiamplegtheasi er absorption

across the 30 _ ithelium better salt fornul ati on and/ or
UGS B

solubility, emc” stability (for an increase in plasna

hal f-l1ife, for em@dRlge)bf cdiipsendseVIT ale incladéd inahé saps offthe iastart0 Decenber
2003 WD 00/ 76958 PCIT/ US00/ 15070 -10- 1) ester or am de derivatives which
may bt cl edpEentipp. Aﬂgpoeg:yhglgpgpc and dagticasters 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



or |lipases. For ester derivatives, the ester is derived fromthe carboxylic
acid noiety of the drug nol ecul e by known neans. For am dey gedcibatioges,

the ani dg, ,);ﬁggg derived fromthe carboxylic acid noiety or the amne 5

moi ety of the drug nol-ecul e by known neans. 2) peptides WRCENSHFITe
recogni zed by specific or nonspecific proteinases. A peptide may be
coupled to the drug nol ecule via anide_fpgnd formation wth the amne or
car boxylic eigl d noi ety of the drug nol ecul e by known neans. 10 3)
derivatives Phat %&E Pramidecdeaivativesiwhichmaydeicdeavedbyfohetaigle asrrsed ect i on

of a prodrug forr’grq{pag&q#{nie%gu%gg tfﬁﬁ%gftﬁégtgf%\ﬂﬁr%@;ﬁnbi nation of 1 to 3.

Current research i1 n-ani nal experi omithe garhpxissor pt i on
of certain drugs. avkymeety ofthe dp@tmblechiteny R bR F& amiaQhikr fygd ernary

salts. 15 The quaternary salt is terned a "soft"” quaternary saYag' st’nce,
unli ke normal quaft max b derived from tie parbaydir 3cidihoiegnomtat emsie t he

activeg drug on hydpRbyst y , ternary salts have useful physical
properties conpared Wﬁtﬁ%ﬁ%ugﬁgélfegu}glrﬁggkn&mi @Salts. Water sol ubili ty may

be incr eased)corrmﬁdemivhihhmalydieree@ﬂi&dwggeciﬁg ¢ R iLde, but
nore inportant there r be, an increased 2 absc?rpti n&g‘l]?%?ﬁg{ng%(ég from
the intestine. | rf¢PERIMEHRFoDieHojthe drugmelequld wia amide fbend farnatibat  t he

"soft" quat er nar yy#iRide BAase § nt erti nd is, capabl.e of formng
micell es and unioni zed ion. pg{s;rrs W ?ﬁcﬁﬁgle&?ﬁﬁa%ﬁ%@?h\ﬁﬁe% kgownapl e to
penetrate the intmeansnal epitheliumnore effectively. The prodrug, after
absonption, 4yi s rapidl drolyzed with rel ease of the active parent drug.
25 Ce]ret ain af th °§6’ﬁ€6%"1§% aB‘F‘z’F‘ﬁéteﬁFé§§ﬁpfﬁmﬁm0@ghmmmncssel¢qﬁon

unsol vated for mbfasprv@ab f6n sPm¥aikd I ncl uding hydrated forms. In
general , the_ sol vat Zpd f%rms, I ncl tf%i r%-&?irgg,rf% €d fornms, are equivalent to

unsol vat ed ftr ns aax¢ombinationoéided. t o be enconpassed within the scope of

the present invery,j e conpounds of. the present invention includes all
enanti omeric andra-‘t g%%ﬁ%ﬁ%ﬁf% REmgoty h"’é§ﬁ?‘ﬁ§ﬂlf’éﬁb%?rﬁ1 ghsemtiont ur es

t hereof . Foof esrtainldeugstohey beciabRasiathOfhe @Pétfo on s M of all four

possi gl e st &éeoi soners. _The corrp‘ounygdho?‘ arrplneOf6§(|)fg %q]%érg%@tsﬁ%&i SONers.

The &8nfi gurAE ABRCHIArY palt it tommeccion qRermary\@l0anas ARk RSI4F00/ 15070
quaternary salts, e.g., R—N+(CH3)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



-11- cycl ohexane ring carbon centers may be R or S in these conpounds where
a configuration can be defined. The radioligand bindi ng 3§§aYenibel 103

[ 3H] gabapentin and the a28 subunit derived from porcine brain tissue was
used ( AP/18958 Brown J. P., Dissanayake 5 V.U K, Of for §EFUSO¥REY ow R,
Wodruff G N., "The Novel Anti-convul sant Drug, Gabapentin, Binds to the
a28 Subunit of a Calcium Channel," J. gjol. Chem, 1996;271:5879-5776). 10
Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -12- Table 1 Structure CO2H NH2
CO2H CO2H Nk ldb@Réhe i catinni-taikeds frafbe @36 St thesemomipainds Bhendiang% Pr ot ect

(1C50, nM g’o g%rart]{on%h%%g%lggnc]d.8oo 0. 0480100 0. 206020 On test 020 O

The radioligand binding assay using [3H]gabapentin and the 050 subunit

derived from porcine brain tissue was used (Gee N.S., Brown I.P., Dissanayake
5 V.UK., Offord J., Thurlow R., Woodruff G.N., “The Novel Anti-convulsant
Drug, Gabapentin, Binds to the a5 Subunit of a Calcium Channel,” J. Biol.

Chem., 1996;271:5879-5776).



0. 09260100 Table 1 above shows the binding affinity of the conpounds of the

invention to the a28 subunit. The conpounds of the inventigp.a
a marketed drug effective in the treatnment o

to Neurontin(r),
di sor der sv@eo/mpsd epsy. Neurontin(r)
acid of structural
Gabapentin (Neurontin(r))

conpounds of the instant invention are-bkpected, therefore, to exhibit

phar macol ogi ¢ properties conparable tq,ﬁ&lbetter t han gabapentin.
5 as agents_for convul sions, 104

exanpl e,

For
ety, and pain. The present

i nvention al so reba@aret 0 t herapeutic
neur odegenerative di sord

as agents for

£ B CHREGRLA

g2 o

is 5 1-(aninonethy|)-é#ﬁl acetic
formul a 10 Decenber 2003 WD 00/ 76958 P /G%@@fi@@?O
is about 0.10 to 0.12 Min this assay. The

the mnetic
uch neur odegenerative di sorders
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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

as chronic



Acute pain is usually short-lived and is associated with hyperactivity of
the synpathetic nervous system Exanples are postoperatiVygpRad b3
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usual | yYW@OAB8 as pain persisting from3 to 6 nonths andFVHE(ED

somat ogeni ¢ pai ns and psychogeni c pains. Qther pain is nociceptive. Still
other pain is caused by injury or infegtion of peripheral sensory nerves.
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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.
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15 neuralgia, gout, phantom limb, burn, and other forms of neuralgia, neuropathic
and idiopathic pain syndrome.

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, difficuity 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



25 The conpounds of the invention are also useful in the treatnent of
arthritis. 10 Decenber 2003 WO 00/ 76958 PCTI USQQO' | 5070 1@0&@11{%9,1@@5

Act|V|t 2 Exanple [3H GBP Anxiolytic Activity* ant :
Bi ndi ng 900@}9 Act. % Protect* (1C50,AM | h 2h Pregabali /88@){1% 73’00 100

(3 S, 4R) 3- Am norret hyl- 2.2 12 20 20 4, 5-di net hyl - hexanoic acid

(3R, 4S) 3- Ani nonet hyI 1.7 58 20 0 4, 5t&di net hyl - hexanoi ¢ aci d

(3R, 4R) 3- Ami norreth 0. 022 204 ]}90 100 4, 5-di pet hyl -hexangic acid

3- Ami nomet Hiths Nyé‘éé*mne@ ppbbsheddyle AapAricRd Feydeatac A5ReialoRet hyl - 5-
0.019 NT 40,430 et hyl octanoi c aci d 3- Am nonet hyl -5- 0.150 NT 0 O

met hyl decanoi'c’ aci d 3- Ami nonet hyl -5- 0.178 NT 40 80 nmethyl nonanoic acid
3- Ami nomet hyl - 5- GAB¥63 aliniNbitoryaichydtransaitarovith the icentra] 3&voR) sy8tefumi nonet hyl -

On test On ﬁ/et?nn e greLneral context of inhibition, it seems likely that GABA-mimetics
5 might decrease or inhibit cerebral function and might therefore slow function and
decrease mood leading to depression.

The compounds of the instant invention may produce an anticonvulsant
effect through the increase of newly created GABA at the synaptic junction, If
gabapentin does indeed increase GABA levels or the effectiveness of GABA at

10 the synaptic junction, then it could be classified as a GABA-mimetic and might
decrease or inhibit cerebral function and might, therefore, slow function and
decrease mood leading to depression.

The fact that a GABA agonist or GABA-mimetic might work just the
opposite way by increasing mood and thus, be an antidepressant, is a new concept,

15 different from the prevailing opinion of GABA activity heretofore. |

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.



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

PCT/ US00/ 15070 Exanpl e[ 3H GBP Anxi ol ytic Activity* Anti conpul-smpioesndi ng%
Preg. Act.% Protect*. (1C50, M1 h2 h (3S, 5R)-3-An nonet hyl -

S-met hyW@ewzaess ¢ 0. 012160100100 acid hydrochl oride (3S, Sgrdsofiisdenet hyI

5- met hyl - nonanoi ¢ 0. 026125. 94100100 aci d hydrochl ori de

(3S,5R) - 3- Ami nonet hyl -  5-net hyl -decangi ¢ 0.0297105. 59100100 aci d

(3S, 5S)-3-Am nonet hyl - 5- et hyl - hept anBtc On testOn test00 acid

(3S, 59) - 3- ABidlegeAl X ¢tivity

Table 2
Example [3H] 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

5-methyl-heptanoic

acid




B———

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- nethyl -6-phenyl - 99 B8NERO: Jiw¥anoi c
aci d 3-Agh yl -5,7,7->10NTNT trinethyl -octanoic aci

(S)- 3- Ami none%hp -5- 0.0126 135.38 100 100 met hyl - oct ang’c?"é%"u"ﬂs“"’

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/ 151(770 Exanpl e[ 3H GBP Anxi ol ytic

Activity* Anticonvul sant Bi ndi ng% Pji_ q % Protect* (I C50, AM1 h2 h 3
- Am nonet hyl -6, 6, 6- able 2 con

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




trifluoro-5-nmethyl- 4.69NT00 hexanoic acid 3- Am nonet hyl - 5-

met hyl - oct-7-enoi ¢ >10NTO0 acid (S)-3-Am nonmet hyl -6- et hepaaebitsl - On
testOn test00 hexanoic acid 3-am nonet hyl -4- i sopropyl -heptanoic 0. 671NTNT
aci d 3- a8y | - 4- i sopropyl -octanoi c 5. 4NTO0 acid 3- apgTrosoelisyro- 4-

| sopropyl - hexanoi ¢ 0. 49NT00 aci d 3- Am nonet hyl - 5- NTOO net hyl - 4- phenyl -
hexanoi ¢ acid (S)-3-Am nonet hyl - 6- 18-

Table 2 (cont)
Example [H] GBP Anxiolytic Activity* Anticonvulsant
Binding % Preg. Act. % Protect*

(IC50, LM) l1h 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




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

cycl ohexyl - hexanoic acid WO 00/76958 -19 Table 2 (cant) 1§ ?%@p?doszoos
PCT/ US00/ 15070 Exanple [3H GBP Anxiolytic Activity* Anticonvul san

Bi ndi ngWe&h0®7E8§8 Act. % Protect* (1C50, M 1 h 2 h 3- Ami nBREVRIVISBI >10
cycl opentyl - hexanoic acid 3-Am nonet hyl-5- 10.1 NT NT phenyl - hexanoic
acid (3S,59)-3-Anm nonethyl - On test Ondest O 20 5-nethyl-decanoic acid *
Conmpounds dosed at 30 ng/kg PO NT is not tested. The conpounds of the
instant invention are useful as anﬂ‘ableﬁ(coat)and antlconvul sants as shown
in Tabl e 2 above =]t TP A : :

(S)-3-(AmM nonet hyF‘

arpdle

= rret hyl hex&andi i f MATERI AL
AND METHODS 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



Carrageeni n- I nduced Hyperal gesia Noci ceptive pressure thresholds were
measured in the rat paw pressure test using an anal gesi "B§ 8Lcember 2003

( Randal Iwg%lzf}pgg nmet hod: Randall L.O and Selitto J.J., "A nethod for
measur ement nal gesic activity on inflanmed tissue," ArRGI/U$GR1507010

Phar macodyn., 1957; 4:409-419). Mal e Sprague-Dawl ey rats (70-90 g) were
trained on this apparatus before the tegt day. Pressure was gradually
applied to the . hind paw of each rat and nociceptive threshol ds were

det er mi ned &8Y #pReslamaga iethergy. Padbe testidayy teb tacihteeireelivietiichsmenientsA cut of f
poi nt of 25 | event .10 .Dec r 2003 WO 00/ 76958 :

PCT/ US00/ 158"783 50 “%%3‘* %1?% eWﬂSﬁﬁ‘aH“?ngeﬁﬁg%p}&m?fo?%ﬁ camageeRRbYday, two to

t hree basel iimpmﬁ@uﬁgeﬁ@ﬁ fito mrrpghg A%8 ang?fl\ﬁfc?ce?{%é% g@%%egedt .ni stered

100 L of 2% carrageenin by intraplantar inject erig & hi nd paw.
Noci cept i ve agHipesiprsiaitenoagageshinto eaghlish hahanimmlsafdre exigbitinggeeni n t o

AEERAL T P e
saline at Smorpbine$3 afgies, s&ddr AR R, SROLrS ARECERLEYR in Sl SR0AbLHS. Wer e

exam ned at 4, 4.5, and 5 hours postcarrageenin.
(R) - 2- Aza- s firegoldssyers examingd @b # b ydnidS batird phstcaroghemini de was tested in

t he above carragegnanzin eral gesi a nodel he, .cqppound was dosed 10
orally at 30 ngy/ Eg‘?aa‘%%ygﬁﬁo‘i%'? T‘%g%lea%g%f Bﬁﬁg?ﬂmg@ offilogge wasteatemhiBossi bl e
ef fect ( MPEjhecdboy8YarrdgecRar:fidinbediQetlfSdia idodfIaYBe O8thYorthd&vasosMPE-

Sem jﬁr bazi de-J] nduced Tonic Seizures Tonic seizures ih mce are I nduced by

subcdPaneou8rallyAt f0angke; s lohour pestdesergsyziader¢ensof megptikgm pddsible at ency t o
the tonic extreashvese oF S0 ] nated,  Any mige onvul sing within
2 hours after sem car faﬁfz?’i/igzle ar eOdé%Hgss?d 5?E§gaﬁ?8’%j§g6%°£%%i ven a maxi mum
| atency score of 120 m nutes. Aninmals Mal e Hooded Lister rats (200-250 Q)

are obt ai nege K&Py Qi’iiﬂﬂ:ﬁ%%i'i‘g%ﬂ}ée%g% UK) and nmale TO mice (20-25 g)

are obtaine rom Banti'n an (Hul'l', UK). Both rodent species

are housed in grdopk sfizngesin nlied areGaauGRE Hybdubesahdoub Sdhididdtiok ofacchus)

wei ghi ng bet ween 280 ?gd 360 g, bred
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 light/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.



at Manchester University Medical School (Manchester, UK) are housed in
pairs. Al animals are housed under a 12-hour lightidark;gygle.(lights on
at 07. OOwlepddfrkosgand with food and water ad |ibitum 25 Drpgr g%gjﬁb.ﬁ]tration
Drugs are adm nistered either intraperitoneally (IP) or subcutaneously
(SC) 40 m nutes before the test in a volunme of 1 niL/kg for rats and

mar nosets and 10 ng/ kg for mce. WO O€R176958 -21 10 Decenber 2003
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adr enggept or: &?ngh . ant nists.i.n_.a Ze-exploration | of
‘fearw—: not il{}a e %%ﬁ)ége{aglrgﬁl E%gﬁrﬁ‘{y°r‘#?§é%‘r"%t8%§§P§ﬁ?gA{‘8,eﬁﬂ?ﬁ ¥ ., 1984;
327:1-5), welsteareaand sltbveing i te\ekplosd thedpeeldnREOnhEhtgheS nffutdd. The

"Aut omati on of the [aéiz el evated X-nmaze test of anxiety," N

B .
Phar macol ., YT R prinated gfsie is measurggh (ikfod T & ab) “.f&ﬁ%;ﬁ he center
of the X- ”aza%xfd’}fﬁé‘&ld)ﬂﬁi@enfchﬁu eﬁ{lﬁgméﬁg&hvgﬁrﬁhgéﬁﬂe%o%%f olytic

effects the entries and tinme spent on ons
anxiety in mice,” Neuropharmacol., 1989;28:901-905).

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



of the open arns is nmeasured during the 5-mnute test period (Costall, et
al., "Use of the elevated plus maze to assess anxi ol yticl@?%ﬁ%kﬁo pn the
rat," Br. J. 25 Pharnacol., | 989;96( Suppl.):312p). Marnpse uman r eat
Test Thewbotadessiunber of body postures exhibited by the apépakod@yar ds the
threat stinmulus (a human standing approximately 0.5 maway fromthe

mar noset cage and staring into the eyes of the nmarnoset) is recorded
during the 2-minute 30 test period. Thé2vody postures scored are slit

stares, tai r rkin t cage/ per.ches, pil oerecti on,
retreats, aénx&’% g?‘%:"r‘?itﬁ%‘hé?ﬁ? ﬁ%}uglgmce%ggt#?ﬁ?% g%grefﬁld ceff¥ér 2003 wo
00176958 PGT¢dtinef. ThO di¥ferdide bervadhe two §doged i aBaAyzdllisiy dte-wy ce on the
test day before,and after_drug, treatnent. The difference betwween the two

scores is amBIxsisRt vauancs lgHewesby Damarty'sitdesst All srugtmeasmenss Rrsvwsaries

s o i | h
arter the oS gtiblst 230k HeERTRY Rofidh L T pRHbaelimp 885 2 NOUTS

conposind i seath compotmedis 4BatinGmsf | i ct Test Rats are trained to press |evers
for food reward in operant chanbers. The schedule consists of alternations -
of four 4-m nute unpuni shed periods on variable interval of 30 seconds

si gnal ed byRah@ehfiict Teght s on and three 3-m nute puni shed 10 peri ods on
fixed ratio 5 (by footshock concomtant to food delivery) signaled by
chamber |ights ts anefgaiged toquewsrleyess farfoed reward dn aperant chemberscBhe at “ t o

W th  unpunyReUC PO B Al el SRR 53Rl Rl EIRRBRIOE VSRR days.

DBA2 Mouse mied] ofB0Aaddnde siguhledby chihbeeltghtd bn Ahd ﬂ@é@?—%ﬁﬁﬁt@?n&‘ﬁh@d carried
out 6 conpl i ance %t&a the NlH Guide for the Care_and Use of Laboratory
Ani mi¥'s ungReT S BRP5H Btion yopatshack eoncompank o fogd delivesyrsignaledbiConmi t t ee.
Mal e DBA/ 2 fHagfher BohiQ off, i; aboratori es,
Bar Har bour, Mai 1rule'f:"lrll %ﬁfegﬁgpgﬁé gg@%°cg%@ég%€%f%§%ﬂ%g§%ﬁ mce were
pl aced uporappreuimetele 86 td MUchppresgivarcd respOndingie nomparisonrwith st eel rod.

The square was sl o I nyer t hro .180_and m ce ohserved for 30
secongg. An\PRTBE Sﬂépéﬁq\éﬁg'ﬁf%ﬁefﬁgg%ﬁ%m © REdrasupg 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



as ataxic (Coughenour L.L., MlLean J.R, Parker R B., "A new device for the
rapi d neasurenent of inpaired notor function in mce," Ph ,.QC

Behav. , 19777; 6(3):351-3). Mce were placed into an encl osggﬂg%er%b%@%g} astic
25 chanB& 098958 m hei ght, approxi mately 30 em di aneter) WCE{YSEVIS070
hi gh-frequency speaker (4 cmdianeter) in the center of the top lid. An
audi o signal generator (Protek nodel #.810) was used to produce a
continuous sinusoidal tone that was swept linearly in frequency between 8
kHz and 16 tk¢isoupdctimadusH{appliedoatil iofhie extensiomgerustedner for 2 ywyinaunh efel ( SPL)
during sti atjon, was_appr.oximately 100 dB 30.at the fl oor t he chanber.
M ce ver e pRURELVHR ATAAE RESEhRroer Yerhttnes FosnBtne of damiine RIeVES “one

ni nute. DBAIBIE Seilziirel,tRd 1B BY fomid ©aER50rf) A8 BinAles BY RdpRatbs akesDecenber
2003 WO 00/76958 PCT/ US00/ 15070 -23- the sound stinulus (applied until
toni c ext ermKdsisadde §PYeer, meje afdhe miseakt wehislofireatd mise)thoentire sequence
charagteristd ¢. sel SIStk | ni ng-4 ol l owed by

cl on?% sei z%frsglsz,ﬁ%gﬁlﬁ;ﬁ%gl?%rgﬂ%ﬁf%ﬁg{é a@i’%de’pnngfl%h Ygair?gzq #érr%% (#yT@%/ respiratory
arrest andncidaide ofall8Rdseirurephesed in tHeairig-Geated And @Bhicleardatedatiedl m ce, the

entire sequence 5 of seizures to respiratory arrest Jasts approxi mtely 15
to 20 secontds reqprded.iand ithpeprcarigneeel topigseizares yyase Bertstos calpnlatng dr ug- t r eat ed

d vehicl exf: i . t oni
Sof zur o6 werkEERhEnlERSg R, by Lt A AR SRR DO O i
anal ysi s (Lig Gl rifhod M oK@ Faosc Al BBkl TP Apnb gy, oval uati ng

dose-effect experinents," J. Pharnacol ., 49; 96: 99-113). M ¢e were used
onl yl@nce f149%%<99-hip)aMiesawhredissd oplyi orice f@rtosip atehclDBeDoimtd@ropps = 5- 10

per dose) ted for und-i nduced, sei.zure responses 2 hours

bt evi oubl yPIdEBRERMIEdne] 0SB Rty Wars o3Eh T Pup SRR e or a1y, A1
drugs in thesfmeenhost Gsheviorsis diteimdhedaiiné Bf péakidftde daﬂéﬁgﬁénéﬁhﬁ given by
oral gavage in a volume of 10 nl/kg of body wejght. Conpounds that are 15
nsol ubl o vamlly il degs amthecpresent sBidamsox sl ebialdiilidovatasod givene
expressed ' cld ’ i . Lhe ¢ t he

I nstant inv ng%@%ﬂ%%gﬁg?g@ﬁggﬁgt%ggﬂpgﬂ%e Sgé%%?£i§°' :Q&#ﬁggf%%nt of pain

and phobi c mtkslobldevill beAuspehdedin IoNaAagkymkEdRveBulésQ)Dosed fre egpregpsedads of the
i nstant i nvent 'hon tialre al S%Pexpect ed to be useful in 20 treating the
synpt ons of WHEH! o the active GPEaMIeRi ¢, singl e upside, or recurring

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



depression. They are al so expected to be useful in treating and/or
preventing bipolar disorder (United States Patent Nunber 15&%%%18%03 The
conpounds of the invention are al so expected to be useful I'n 3] eep _
di sor der wo ohivgossssessnent is as described in Drug Dev Resﬁag;“ figdol- 159.
25 The conpounds of the present invention can be prepared and adni ni stered
in a wde variety of oral and parenteral dosage forns. Thus, the conpounds
of the present invention can be adni ni-34-ered by injection, that is,

i nt ravenousl ' rl. i ntracut usl y,. subcut aneoqusly,
i nt raduodena Iftlfle éécl)fr‘;eq;l n ?g%)@’r?lﬁgﬁgﬁf)mfmﬁ o L gAseneaRoMdng he present

i nventi on cyphatracticaly stceptebledalbys i BOApAHIIVT Fok@hlaXxampl e, intranasally.
Addi tional ly, theF conpounds of the present invention can be adm nistered
transdernal 1y. | tFokiPrepapBe phaynasgyticah compasitiers frém the compumnds of thbat t he

fol 1 owi ng d ' nber. 2003. WQ 00/ 76958
PCT/ USOO/g 158?#%%%‘?@%%%&@8%%%%?c"éﬁ’?’ﬁé?ﬂ be ehss sohdiot Formul a |

or a Cor r espiomit. ihplidfoam prepetstionsinciude peadtRPlBletR billsOfapRue O TRGRd of
e conpounds of

Formula |. For pteparing pharpaceutical conpositions fromt

t he presentsuPPfg“étﬂBF%ﬁPgﬂﬁgFﬁﬁﬂ%E@P@&F-l-@fS%Jgg@?p'ﬂalt#@hsmioemrcan be either
solid or 5 Isislthitbes SREdHm At ] lncl ude pouwders, tablets, pills,
capsul es, cachet S,e:s suppoéf%‘%??é@a%ﬁ%btg{@%g?@fgﬁ%mg?bﬂfﬁr%s. A solid
carrier canPrsengves, tabietelisisiepsitiap agentyor ah efifapsalafifs Attera di | uents,
flavoring agents,,_bin ersﬂl preservatives, tablet disintegrating agents, or
an encapsul at i ng REPEOEL theqarmigs iz felydivided solidswhich isinfa misityrediith ded

sol i dowhi chtiesfihély Aividied abi®e \to ondift. the finely divided active conponent.
In tablets, the active conmponent 1s nmxed with the carrier having the

necessary bi ndi ndnFhdgierthe edtivercomponain ie njixapwithitencarafithaaipaast ed i n the
shape and ﬁ%ge%s%g%r{cﬁd' r‘I'he owder.s,and tablets preferably contain from
five or ten to about “HEPORGHES 40 Jufablepropertions and eqmypaciesiipdmshapsyi t abl e
carriers arandeigadssitsdl car bonate, magnesium stearate, talc, sugar,

| act ose, pectin, dextrin, starch, gelatin, tragacanth, nethylcellul ose,
sodi um car boxynetgIresders anddablgts pyeferably comgaindrom fiveopmnliutbest, and t he

likejsThe t gLy p&RaLAF h%nacu\'é Ci()Irllltpgﬁll(leE %ugtgb}ie rc]:gll'nuegs? arte rrlrg"agmesimn
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
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.



formul ati on of the active conpound with encapsulating nmaterial as a carrier
20 providing a capsule in which the active conponent wt hlgbe\é\é tbrég%mpt her

carrier rrounded by a carrier, which is thus in Wth
it. Sim a?qlf/ﬁ?gééachet s and | ozenges are included. Tabl e??, R%S@ﬂi#g?d;,

capsules, pills, cachets, and | ozenges can be used as solid dosage forns
suitable for oral adm nistration. For fseparing suppositories, a | ow
melting wax, such as a mxture of fatty 25 acid glycerides or cocoa

butter, is first AREPETClipns satable foj oral Gse e PrERArediby fissaleigg the
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solidify. Lihjckehidgagenfsrasplesiadd. ons i ncl ude sol uti ons, suspensions, and

enul sions, 30 for exanple, water. qr ter. propyl ene_ gl y¢col solutions. For
parenteral injectt®HOUS “&H‘?’Hmﬁ‘?éb‘é?%é? %ﬂogr%ald‘gﬁc Do iR MEEIERETFRE &S ution i n
aqueous pol YigbRydigied dbsed Abilih Whter WRNP Pl /R tm%g

PCT/ US00/ 150170@}/2]5- Aqueousomsp?))l ut ilons es’Fui tag{se&?or t%r?a&?%glgg?gén glspr epar ed
by di ssol vi sgnthétéc guns, vesigh mptndedlulase ymidam aartioxgooktingcallulosebaml col or ant s,
flavors, sta iIiziu[}gE)and thidckeni ng agents as desired. Agueous suspensions
sui t abl e f oP SF A USRVELHSBEMEREBY di spersing the 5 finely divided active

conponent in wat elsiMrichidéd 2ECIHATBES btephratDHs Whith Aind@kd & be Synt heti c
guns, resins, nethylcellul ose, sodium Carboxynet hyl cel | ul ose, and ot her

wel | - known somysatedi shgridybefore use) todiquid farcepreparatiansifororkloadmiprsgptiomt i ons
whi chare i d to he. nvert.ed, shortly before, use,.to liquid form
pr epgr0 ati on?ilf(af %%ﬁg}d afﬁma%}%cgu:agts?lg%lf %.Suspfﬁmgﬁ%ﬁnﬁfl FI(?'CHSH_’_HFD i ncl ude - _
sol utions, ghgReARndRty dRthig M badifss to theQsevedERBRnaht, O5leramRy fla®itai n, in
addition to the, actjve conpgonent, colorants, flavors, stabilizers,
buffers, ar Stabilizers bafierspartificial andpaturahsyecteners gispersenis, thickensksner s,
solubilizin ﬁ&ﬁ'n%a hke. The pharnaceutical preparation is
preferably ?’%ﬂ%m t o%;n%é otr11%111 n such 15 formthe preparation is

subdi vi ded i nt o UFhetphdoaaeutical pagparatipndp prefgrablgtie unit dosage form. in such

15 form the preparation is subdivided into unit doses containing appropriate
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



quantities of the active conponent. The unit dosage form can be a packaged
preparation, the package containing discrete quantities oflOBr ee%% a#degn
such as packeted tabl ets, capsules, and powders in V|als or
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however, nayloﬁﬂteﬂdécﬂetdhﬂﬁﬂﬁ@gdogg_ upon the requirenents 30 of the patient,
the severity of the condition being treated, and the conpound bei ng

enpl oyed. Determ nation of the proper dosage for a particular situation is
within theGekéral sy@ithdtitacRehes Ceneral ly, treatment is initiated with

smal | er dosa es which are |ess than the opti num dose of the conpound.

Ther eaf t er, GeneriegyBesagiption | ncreased 10 Decenber 2003 WO 00/ 76958

PCT/ US00/ 15(MQh S2P- by small increments until the optinmum effect under the
ci rcunst ances 1's teached. For conveni ence, the total daily dosage may be
di vided and admi nistgped in portions during_the day, if desired. The

foll owi ng exanpl es e ilgustrative of the ifStangy nvention; they are 5
not intended to Iim scope. General syntheti ¢ schemes Generic

Description Methaq &:ll R2 CGREt b,c
_+ -—-—_—_.*_

R! R!
2 3
R2 CO,Et R2 CO,Et
i d NO, e
R! Rl
10 4 5
R2 CO,H

NH,
R]
1

a) LiAlHy;
b) pyridinium dichormate;
¢) triethylphosphonoacetate, NaH;
15 d) Nitromethane DBU;
e) 1. H2 Pd/C; ii. HCI; iii ion exchange chromatography.



a 3 R2CREt b, cdN2e 100i OH. JRR 45 R2 CO2HNH2 RL 1 a)
LI A1H4; b) pyridiniumdichormate; c) triethyl phosphonoaceli@b e erl—£003 15 d)

Nitrome U e) i. H2 Pd/C;, ii. HCL; iii ion exchan gr aphy.
W0 00 7 SaERFe ey it -

Method 2 R2 Oa, b 6 R2 C02tBu OHR O C02H
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RZ CO,tBu R2 CO,R
OH eorf Ny g
e e e———
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8 9
RZ CO,H
)WLNHZ
Rl
1
5 X = OFEt 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



JCNH2 R 15 X = CEt or chiral oxazolidine auxiliary. a)
Tri et hyl phosphonoacetate, NaH, b) i. NaOH, ii. Pivaloyl c r| d ﬁbs’;}N XH;
c) RIMyBr, CuBr2 DMS; d) NaHVDS, BrCH2CO2tBu; 10 e) R =t F“f’mLf’r H202;
ii. BI—B,WOIUD/7693&CI ET3N, iv. NaN3, DMSO f) R = Et L Liftukidnzereii. BH3,
iii. PTSA, THF;, iv HBr EtOH, v. NaN3 DMSO g) i. H2 Pd/C, ii. HC, iii. lon
exchange chromat ography. 7 10 Decenber 2003 PCTIUSOQO 15070 ¢, d R2 CO2R e
ors N3 g R2 Specific Exanples 15 Synt heéSis of Exanple 1:
3- Ami nomet hyk; 5- net hyl heptanoic agjd 1 O Decenber 2003 WO 00/76958
PCTI U500/ 15070} -28- O a b a __ H 10011 (COOEt Ot H COCEt c d

2 L

OH H

10 11

COOFEt COOEt
)\/[ - j\/i/ :
- N02
COOEt COOH
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).



NO2 12 13 COO& e NH2 /-COOH NH2 14 Exanple 1 a) PDC, CH2Cl12; 5 b) NaH,
tri et hyl phosphonoacetate; c¢) DBU, CH3INOZ; d) H2, 10% Pd/%Dgéem%gﬁ%’
reflux, ion exchange resin (Dowex 50WK8, strongly acidic). _
3- Met hylwqg%"'éﬂ?sanal 11 10 To a stirred suspensi on of pyripﬁTﬂlﬁW’W’gﬂr omat e
(112.17 g, 298.1 mmol) in dichloronmethane 500 nL was added 3-net hyl -1
-pentanol 10 (15 g, 146.79 rnnol). Aft.ep-stirring for 2.5 hours, ether 400
m. was added, and stirring was continued for another 5 m nutes. The
filtrate frBthylfemgibyi-drhepfenpatebhcentrated to a small vol ume and appli ed
to a colum of FkQkl. Sj . | | eum et her,
and further chro%gglggfrlggﬁgg?%dggsﬁ@ P%goééf%?(ﬁ#%oﬁﬁggn‘ggkgﬁ)%@her I n

pet r ol eum ehdyanhe asd sdspemieddadindthoxXetlang, 6044%) Whilk dedlidg in@EGHaker Gatl. 72, (d,
-CHO), 2.38 (dd, 1H, -CH2CHO, 2.19 (d 1H, -CH2CHO . 1.95 (m 1H,

C2H5( CH3) CHEErpy] P%P%Rhfn@aceme wes %@W!ssat{jd?ﬁa calady SRS ethesaction 300/ 76958

PCT/ UsOQ 15 5 ly-.2. ' ' 60%
di sper§si on, 9%9?%91%?“}%%{%2% mﬁ%@%?ﬁﬁhﬁé%?% : a%!‘msglg@ésn Zd(i n
di met hoxyet bsiaanél) imimethhiyethat©D0 hilgwias aldel. Waiteg fefluaidy ovieFrighithit bwas

phosphonoacet ate was sl ow y added, calcd. 5 m nutes. The reaction was 5
stirred for cansepiraigd.cates anddieyane Wereqdded Jhe sreanichbasg yas separsiads apdhl 11

(6.5 9 65 HElohebdd JolEoAEAFANE T Brnilion 193 VAEHESwicl bith bHiRE WY NG

over ni ght,
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:CHCOOE), 5.77 (d, 1H,
-CH,CH:CHCOOE), 4.16 (g, 2H, -COOCH,CH3), 2.15 and 1.98 (1H each and a
multiplet, -CHyCH:CHCOOE), 1.48 (m, 1H, CpH5(CH3)CHCHp), 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



concentrated, water and hexane were added, the organic pﬂase was sepaLat ed,
and the aqueous portion discarded. The sol ution was was W ce

bri ne arw ?]ﬁl)éi ed (F;n magnesi um sul fate. The sol vent was evggéﬁreﬁ?ngb&r%o&gi ve
12 (6. 75 00%84%8y 10 1H-NVR (CDC13) S 6.89 (m 1H, - CH2CPETESUDE0), 5. 77
(d, I'H  -CH2CH CHCOCEt), 4.16 (q, 2H, -COOCH2CH3), 2.15 and 1.98 (I H each
and a multiplet, -CH2CH CHOOOEt), 1.484m 111, C2H5(CH3)CHCH2), 1.30-1.10
(m, and 0.83. Ethyl 5-nethyl-3-nitronethyl beptanoate 13 15 Et hyl

5- et hyl - 2- Gelytignéagive factions FOniginiRO3-a@dinonind thyl- Dt HyPheptahoic3Rid, THED! )

i .. 359, i tonitrile 80 nL t d t
oom t enper SEEgens el cofiied A balth Shfnatogoehed gt clmﬁa‘%&&érﬁmha

t i j f th il t her,, was, washed with IN
Efél“?e“éi?nigaﬁnﬁ"ﬂﬁ%é%eﬂﬁd&.%*%@%g‘s?swﬁﬁtﬁ%mﬁd Srystalfized drom whi ch s
h t phgichn ; 046.1.0 0 r et .
cher 1 o g ehndfleler & Eihe Bafin), £ith nll0 KRR (GD3ob) SR 18, 15. 4. o7
(M, 3.61 (@)75 (@, 36D 285 (ml 186114 ,(f(Fg,(é%SF@Hg?;)?I.BS(IH,m),

3- Ami nonet hyl - 5- et hyl hept anoi ¢ aci _
Et hyl 5- net hyi3-B15{my hi4-A85t (am @&D) 0.8B (1032 6Hg). MB Sounddneresat e at N 25
of . 20% Pd/ C and evaporated to give 14. Six nornal

et hanol in e ence .

hydr ochl ori &a&ﬂf?‘g@i%ﬂ%@naeaw,daa angfli03x Adalo Celedi @JthHljngC(i}z)I Vﬁnt was
evapor at ed at | re,. and the resi due was azeotroped wt

t ol 5ene. Agaé%ﬁgtﬁg‘ﬂu‘?ﬁ}ﬁ%ﬁ Fond G621 Hud9.83pPL 788. t 0 Dowex 50WK 8- 100
i on exchange resin that had been washed to neutral pH with HPLC grafle

wat er. The hph sifilar ¥ayaSs fQldHiad ey i] .eluent was neutra

pH, -and then with O. _SK?./@NI—MO—I V\%eg%%l@g%%%ﬁ%%g%er- 2003 PCT/ USOQ' 15070
-30- 1801 uti on t o3iminamgthylehmetiyltheprahoig adidani nomet hyl - 5- et hyl hept anoi ¢
acid. The fractkrons:wer opbi ned and furt her chromat ographed on a C18
colum. The con%oﬁu%ﬁ\na‘%h@é}bpbeghﬂﬁofﬁnaﬁ% it er in methanol and
crystallized froBAmiidmaRy-2hidiyli@nioi€adyampl e 1 630 ng. 1H NMR (CD3QD)

S$2.83(m 14, 5275 (m | H, 2.35(m H), 2.15 (m | H), 1.95 (1 H,
bs), 1.38 (1 H, sminomethyl-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.



1.3-1.15 (m 2H), 1.14-0.95 (m 2H). 0.80 (m 2CH3). M5 found rml ecul ar ion
at (M+rl) 174 and other ions at 156, 139, and 102. Anal. 0
CgHL9NO2: C, 62.39; H 11.05; N 8.08. Found C, 62.00; H 1 §°e 38 In
a si ni 1@ 0036958 he fol | owi ng exanpl es can be prepar ed. T’USGb’lsd'm

3- Am nonet hyl - 5- met hyl - hept anoi ¢ aci d; 3- Am nonet hyl - 5- net hyl - oct anoi c
acid; 3-Am nomet hyl - 5- net hyl - nonanoi gaci d;

3- Ani nonet hyl - 5- net hyl - decanoi ¢ aci d; ~ 3- Ami nonet hyl - 5- net hyl - undecanoi ¢
aci d; 15 3-sAnihesisef E)(bmﬁlerm(mhsueﬁﬁnamncthylatﬁd;meﬂlyl -hexanoic acid

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

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

3- Ami nonet hyl 15- cycl obut yl - hexanoi ¢ a¢i d; ]/\
3- Anmi nonet hyl ;

3- Ami nonet h exyl -—I'rex-a'rra'rc aci —_—

3- Am nonet hyl - or onet hyl - hexanoi c aci 0

3- Ani nonet hyl - - hexanoi ¢ aci d;

3- Ami nonet hyl - -162 chl or ophenyl ) - hexanoi ¢ aclé;

3- Ami nonet hyl - 5- (3- chl or ophenyl ) - hexanoi ¢ acid; 25 3

Ami nomet hyl - 5- (4- chl @hqphenyl ) - hexafldh€) {046 Ph,

3- Ami nonet hyl -5- ( 2- net ht enyl ) - hexanol c jaci :

3- Ami nonet hyl -|5- ( 3- net yplgenyl ) - hexanoi c Jaci d; 0 d

3- Ami nonet h XV‘K’ n.)d.g_)hexanm e —_—

3- Am nonet hyl - 5- { phe [ 76958 10 Decenber 2003

| met le ) - hexanoi ¢ aci d. V\D
PCTI USQQ' 15070 - 31- SyntheSl s of Exanple 2: 0
(3R, 4S) 3- Arni nonet hyly94, 5- di net hyl - hexanoic acid B, OHa NOb 15 0

(H3C)3C02C (H3C)3C02C
O
(H;0)5CO,C (H;C);CO,C

O
(H3C)3CO,C
NH i

CO,H

NH,

Example 2



O 0 16 Ph, (H3CG3CXRC Ph, OCNO O 17 5 19 21 23 Exanple 2 OH NH2 + 18
20 24 OH 10 Decenber 2003 WD 00/ 76958 PCT/ US00/ 15070 -3%C§:ﬁggn S‘i\i?dag
Conditions: a) (R)-(-)-4-phenyl-2-oxazolidinone, (CH3)3 SNCUL C1,
THF, -2WQ®/7628C, b) McMgCl, CuBrSMe2, THF, -35C 5 c) NedyRSoomBses2CO2t Bu,
THF, -78C to -40C, d) LiOH H202, THF, H20, 25C, e) BH3SMe2, THF, 0 to
25C, ) pTsd, pyridine, 25C g) NaN3, DMSO 60C, 10 h) Raney nickel,
MeOH, H2; i) B3MHC, reflux, ion exchahge resin (Dowex 50WK8, strongly

acidic). ~ Reagents and Conditions:

a) (R)-(-)-4-phenyl-2-oxazolidinone, (CH3)3CCOC], Et3N, LiCl, THF, -20 to
23°C;

b} MeMgCl, CuBrSMe», THF, -35°C;

5 ¢) NaHMDS, BrCH7CO,1tBu, THF, -78°C to -40°C;

d)} LiOH, HpOp, THF, H50, 25°C;

¢) BH3SMej, THF, 0 to 25°C;

f) pTsCl, pyridine, 25°C;

g) NaNj, DMSO, 60°C; _

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



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

Trirrethylacetyl chloride (7.8 g, 0.065 nol) was added to d 31(2%?;9
0.06 nol). and triethylam ne (18 g, 0.187 nol) in THF (20 00#;0708

Aft er %78%8r, 1ithiumchloride (2.35 g, 0.55 nol) an
(R -(-)-4-phenyl - 2-oxazolidinone (8.15 g, 0.05 nol) were added and the
thick suspension warmed to room tenpegture. After 20 hours, the
suspension was filtered and the filtrate concentrated. The resultant solid

was recr ystiayers yege saparatadeand b equepns phesegxactedwith ethsr.gihgecombined

(o 7 Qe ahaseR WL WG uith | B HyafdonBchoia, et Vin 39 bitgadd) =72
. Hz), 5.45 (gdmoridm Bydr8xife.aItit cdgthitiphased wake diiied (MESOp) fhd&ohentrated. 22 ( dd,
1H, J= 8.8 and 3.9 Hz), 2.50 (m 1H), 1.04 (d, | H J% 1.4 HzZ), 1.02 (d,

1H, J= 1.4 {dZdive R.oxBAididoRkatyiaie wmieemmt(sbp g2§9%b Mﬂ*NMﬁQ@bcg
(3R, 3R*) 3- (3, 4- D net hyl - pent anoyl ) 4- phenyl - oxazolidin-2-one 17 25 T

coppes (1) by.ooisieiHD,m4td, §H|P5I8®aﬁd33fn|}m9,463 (45 mnz;m 21-@@0 was
added net hyI magnesi um chl ori de éias a M solutiaon_ in Tm Af ter
mnutes, theH aﬁsﬁ@ﬂi%@ﬁ@)ﬂ%gf{ %QHgJTIQ)l@%IG)Hﬁ)nzﬁ 1 ) was added

dr opwi se oveLr t‘s%q{ h b uenched
t hr ough theji lﬁglégon o a sa urﬁ?f)& aque 68 %ﬁi%m%{%hi um chl ori de.
The resul t aD78 (BHNU -H6/816H56.730d, m«teﬁbsrs HQpMS T (R0E 1henkityy:33- | ayers
were separ é,gé n}q]etlheo gueous phase extracted with ether. The conbi ned

a

organi ¢ ph Shed with I M hydrochloric acid, then with 5% aqueous
anmoni um hydr oxi de. The organi ¢ phases were dried (l\/gSO4) and concentrat ed

S RIS Tl el i, (72
8.8 Hz), Bé.x;ﬁﬁﬁhac]ﬂtéﬁ.b]ﬁy]&s&rqm 3 7 Hz), 2.85 (dd, | H J= 16.1 and 5.6
Hz), 2.8 (dd, 1H,_ J= 16.1 and 8 2H), 0.83

6 (m
(d, 3H, J= 6.8 H§?dlmnblmmygﬂyl)gml<# @4r4zr;1£n50ii‘$ ol of 3+11 M selugopiny) . B,
nilz (relati ) 7
[ 3R- (3R*( W?@%@%%ﬁﬁé&%a@ yo?ﬁ_cg_l\fégo%%z%%ﬁn%&% I(3'ox§2%'loll%i|mr?e)-1§- car bonyl ) -
hexanoi ¢ ac{3 mb) at 4782Q) ARGB 8 mikbtes, rer-butyl bromoacetate (3.5 g, 0.018 mol)
15 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)
20 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 {1, 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 (4, 1H,

25 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
30 aqueous solution, 0.016 mol)/HyO5 (5.76 mL of a 30% aqueous solution). After



Sodium bi s(trinethylsilyl)am de (14.4 nL, 0.014 nol of a | Msolution in
THF) was added to a solution of the oxazolidinone 17 (3.3 0@ ObO %@3 nol )
in THE (35 nL) at -78C. After35 minutes, tert-butyl bronda greaPE % 5 g,
0. 018 nwd od/Zs9ss added and the sol ution inmedi ately war ngerti6hoAQ87e After 3
hours, the reaction was quenched through the addition of a saturated
aqueous solution of ammoniumchloride. The resultant two | ayers were
separated and the aqueous phase extradtted with ether. The conbi ned organic

hases were l@d Fl.ash.chro 0 h 9:1 to

g: lsthane/ %?E;J/lﬁ” glc%gg E@g’h&rﬁ%&ﬁ %ﬁ%’\%ﬁ%%@%%ﬂé ﬁ()edl‘érg[%éﬁ'“lé?%é‘?‘g{fqg,g%B(z% as a

whi t | i dAfierstitiRg fGDCEBIhe 05, Rfurd, the twothyerbwire/sepfhiedlandithé = 8. 4 and

3.|1 az)SO I4. 67 (t H J=8.7H ,5’4.641 (ol’tmfr T H 3= e12.oﬂ§1¢no| 3.5 H%]

4.25 (dd, 1PfuesLS E&%ﬁ eéﬁac%‘? WWf}%eIQTW%a?S phese was- it readeteditidic Hz) , 2. 25

1902 (a1 B WAMbyarloridada il plidbredtystibed . Thg hgbinga ™y [ 5 )L

7.0 HI). NSorganic phasdsavére dried(®igSO4) pnd mehmw&mhra@m%@ 8 [MH,
t-buty

209 . (3R 4%)-2-(1, 2- Di met hyl -propyl)-succinic acid 4-ter ester 19
To the oxaz®' Bexrseecting acctaig) gave e acidd (2.1 g 95T ab atobdrjesswailer (15 nl) was
added a pre%%s&]g@ag of |ithium hydroxide 820 nL of a 0.8 M '30
aqueous sol utitoi™ & 9§ (o b, 22557484 Hof = 46 3ommdaldu2 Hay 2623 (ddj on) .
After 10 De er 03 / 8 PCTI.USOO 15070 -34- 7 hours, the

sol ution mzﬁg‘? rdtﬁgfga‘v& %Aﬁ]%gt g%zﬁdl%lbdi-m%i ik 1 A6dmaddBdl 43 (0OH). After
stirring fop93@durdhes 6@ 13200 ert r e t nd the
aqueous phase éxtr_ac_t ed with goﬁ(g’r Fﬁ%e%qﬁg%ﬁég%p(ﬁggg’%ﬁﬁ%ﬁ%ghdered

aci dit@ ( pH"®)(relptive inteusity)d 243 IMbHL ¢0@26].d and extracted with ether. The
conbi ned 5 organi c phases were dried (MgSO4) and concentrated. Flash

chr onmat ogra%g#/ (5.1 hexane/ et h4y| acetate) gave the acid 19 (2.1 g, 95% as
a col or | essEH#S)-3Hyduexymethylyd,Sdimethyirhexagoic acidTertabigtyl edter)20 16. 6 and

a5 (m1h 1 ageps e Teutagedtider ft 5L o 03 iy oPad Ysoptionin. "5 &

Hz), 0.83 (‘@HF)ywas addesl 8 aHithredBlutich@fkezacid &) ¢1.0§ 8, 8 RiRAS il THF 243 [MH,
0

1009 . (20 mL) at 0°C. After 20 hours, 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 CH7Cly (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



(3R 459S) - 3- Hydr oxynet hyl - 4, 5-di net hyl - hexanoic acid tert-butyl ester

Bor ane- net hyl sul fide corrpl ex (16 nmL, 0.032 nol of a 2 Me utl%n 05; HF)
was addg%m&% stirred solution of the acid 19 (1.96 g, (20
m.) at P8 20 hours, nethanol was added until effervescence ceased

15 and the solution concentrated. Flash chromatography (5:1 hexane/ et hyl
acetate gradient) gave the al cohol 20-%3%.29 g, 70% as a colorless oil. 1 H

T”Eé??“éiyia?g%qém 03 (0, g~ HEMOG-Colt {7, HEBM = 11y )= b6
100% 2(7) g@ﬂaﬂ%‘“ﬂmﬁ@ﬂgm‘m ﬁ}}%’l?s m@gﬂé%ﬁ@ Sr@olr];It ggfllrrte%%yl )UEeE(zl\i/t]E):Bg

acid tert- butyl ester 21 p-Tol uenesul fonyl chloride (847 ng, 4.4 muol) was

added to a @R 4 eﬂ-AzW:HHh?M%f-dnhiBihﬁLKéiBﬁblc@ac(cﬁéQt Bty éstér 220l ), DVAP (10
ng, 0.08 nmbi) and triet rT-%/@amne 8. 88 mml% in CH2C12 (20 nlL) at

0C and the sol utAcﬁtPllEE)mﬁ @Stherlidrhlﬁérﬁér@mﬂl)eﬂﬂdAP iam agdehour s, the

I t
conbi hed or GAATRE m“%@%%%g%ﬁ%%%%@ﬁ%ﬁ’a{ﬁ‘a?‘e‘eﬁ-e‘éf%%ﬁ
chr omat ogr afm lﬁﬂP&ag 1 RA%n N WARBIRIn Bhractd@ Wil @het! TIH @iﬁamamgaﬁlbe
tosylate 7 86% as a thick gum 1H NMR (CDC13) S 7 d, 2H J=

8.2 Hz), 7. pzlfas(eﬁwemxeniz(l\@gs_oﬁzapd cengenirated. Hliayh clgomatogcapbs o: élh)exa@f 20 (m
2H), 1.95 (m 1H), 1.40 (m 1H), 1.32 (s, 9H), 1.27 (m .1H), 0.78 WO
00/ 76958 10cthglLayetzts) @&emeﬁmzmsmm%)asac@mﬂesml JHEMR Hz), 0.73 (d,

3 fég,?@ ° g@éqﬁ@gf’,&((d@g% lffg-s% of and 631 233 ThE 1 TR A VG Ntensi ty):

(3 0 905 Db e T 164 RO RS 25 ot A T 220 A
6.2 mol) ip %ﬁ&&@mmﬁsmﬁﬁd) t10156(@C9rﬁpr1 3. 1@1 hH‘)',F(SS’S (mtlﬂr (100 n)
was added and the sol ution’extracted he conbi ned organic

phases wer eJdr6.59HzNySO8)Y(dalid, -I:%ﬁcﬁérﬁ{z)a@éa (d Fll}é,s’h- R St Mgy (9: 1

Th R (coorsje ey AN 39T B SRRl 78 T 525

and

(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 50WX8, 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),



10 6.5 9 Hz), 2.3 0 (dd, 1 H J =15.14 and 3.66 Hz), 2.25 (m | H), 2.05
(dd, 1 H J= 15.14 and 9.04 Hz), 1.55 (m 1H), 1.45 (s, 1..35 I
H, 0.95 (d, | H J= 6.59 Hz), 0.90 (d, IH,J:6.83Hz),0.83%ecﬁer3®m7.08
Hz) . N5 \¥MM0y6ss8 (rel ative intensity): 228 [MN2, 35%, 178ctAveddastisu,
1009 . (3R, 4S)-3-Am n onet hyl -4, 5-di met hyl - hexanoic acid tert-butyl ester
23 and 15 [4R-(4R* (S *)] ]1-4-(1,2-D g\ et hyl - propyl ) -pyrrolidin-2-one 24
The azide 8 (640 ngy, 2.5 mol) and Ran 9' nickel (1 g) in nethanol (50 ni)
wer e shaken 1ipgdsr, 18, BI2REP1E), ©.79 (dhVdr P&l Ho5, o4\ @QUIE; 7 L% ﬁgﬁ,uti on was
e

filtered and the filtrate concentrated to give'a mxturée of 't am ne 23
and | act am%28 (@i TAS B MSuim/h elative inthesitydud 74 Mo I09%]n t he next
step. 20 (3R, 4S)-3-Am nonet hyl -4, 5-di et hyl - hexanoic acid (Exanple 2) A

sol ution of the gm . dal 4 (50 in 3 Mhydrochloric acid
were heated to re 191f>§<hl%§or‘@‘1 ’WS?@W@%@P?%%%F@B@%terrper ature for 15
hours. The sol ut Betmimsnatiylekfrdimétagl-ka@dnsieaciesul tant solid subjected to a
sequential purifi t%og whj ch invol ved i on exchange chromat ography 25

(DoweX 50\K8, st @ﬁé i3 Hentomethydyis) -diracth - hexpaeigaciddiPt hen furt her
purification by Cha Qra I % 150WK8, strongly acidic)
to give the Exa?psfggsgg(%g@%g%%gga A BaD ] (T2 (D20) 8 2.87 (m
2H), 2.22 (dd, (H.4B>318mincamshid-45diheth?l-hékanbic atkdMPpL. 93 (dd, 1H, J=15.4
and 9.5 Hz), 10 &lgrrber 2(103.V\D 00/ 76958, PCT/ USOO 15070 -36- 1.3 8 (m 1
H, 1.12 (m 1 H)[’)e inpmethyl-4risppropyl-hexagoigacidio. 74 (d, 1 H, J = 6.6 Hz),
0.70 (d, 1H J= 8-Abimeifis-Robop(LALAMNE AL ONST Ly) - 174 [MH, 1009 . In
a simlar way, the followng ex mg’ es ‘can be ptepared:

3- Anilfonet hyl - 4, B=AlniremiaghylHelsapopy!-actanbic aeid; :

(3R, 4S) - 3- Ami nomet hyl -4, 5- di et hyl - hexanoj c acid M

(3S, 4S) - 3- Ami noggf%lloﬂegbﬂ%?ﬂ#ngﬁm%a% i d;

(3R, 4R) - 3- A nomBtAwinofndthyli4TRbENpy NESARGIcGCRE iafld VP;

3- Ami nonet hyl - 4-i sopr opyl - hexanoi C¢™ aci d;

3- Ami nonet hyl - 4- Pupingmathylelphenyi-6-raethpl-hdgmoic acid.

3- Am nonet hyl - 4-i sopropyl - oct anoi ¢ aci d;

3- Ami nonet hyl - 4-i sopr opyl - nonanoi ¢ aci d;




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

3- Am nonet hyI 4- phenyl - 5- net hyl - hexanoi ¢ acid. WD 00/ 76958 37 Met hod

R3)n HO 26 28 1 29 J (OR3)n LG 30 t 10 Decemnber 2003 i%? 27
o NBath@&”%ﬁ%re R3 = OV or H R4 =Me, Et n=0to2 32§ |
conpound of structure 30 could be prepared froma conpound of structure 29
by treatnment with an aqueous acid suchyas hydrochloric acid and ali ke 5 at

a tenperature between roomtenperature and reflux. As an alternative, a
Method 3

R40,C

0 0
N N
ﬁ /\©-(OR3)n Ho\ﬁ/ /\©7(0R3)n
25 26

0 0
R2
N -~ N
)\ﬁ/ /\©‘(°R3)n Lﬁ\ﬁ A@‘(OR%

0 CO,H
R
® 2
2 NH — /l\/i/wﬂz
29 30

0 0
R.
2
R2 NBoc ——- OH
NBoc

31

where
R3 =0MeorH

R4 =Me, Et
n=0to2

A compound of structure 30 could be prepared from a compound of
structure 29 by treatment with an aqueous acid such as hydrochloric acid and alike
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



conpound of structure 30 can be prepared froma conpound of structure 32 by
treatment with trifluoroacetic acid in a solvent such as CH2C12 or Et OAc
and  al ik$oofeeegpround 32 coul d be prepared by base nedi at e;g%ﬁﬁ‘lﬂ}‘?é?@%f a
Boc 10 Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -38- pr SCEMH13%%t am such
as conpound 31 which itself could be prepared froma conpound of structure
29 by treatment with di-tert-butyl dicggbonate in a solvent such as THE
and alike. The trﬁ%ttnent of the Boc-lactam 31 with aqueous sodi um

hydr oxi de fRIPteELEd Botam fesh 25 qpmrouni 3d which ieelfeduld Bopreparad fompaund of
structure n%ldh SRS QIRQYN f . structure 28 (n = 0) by
t r eat ment vzxﬁ h so‘(g;liioﬁm or P??ﬁg'u%a%&@l | n&é%ﬁgl?ﬂt%\l.&m %"faé"r‘é‘ﬂ%ﬂﬁvqnﬁe
reaction i ssuchrs THE apdtaliké t Thesetitmentofitht Bob- 120 31 vithAlduebablingl Y. @

conpound of, structure 29 coul q be prepared from conpound of structure 28
(n =1 or leysdﬁ l‘ger}é’éFﬁgﬂPle\M'?"ﬂdWiréseéﬁﬁhﬁﬁ%ﬁﬁitrate ina mxture of 10

acetomitril e anda \\giebhu 8k, ' literature for the
renoval of substi tu?et(ljmglé koxf%é??%ﬁ“@%%?&?%ﬁ?ﬁ°t°Pb°é’é1H58fe described in.
Green, Protsteciuwe28 (&0pby imeattua with Syiirirheslithiundhetdl in am@hnial 991 and coul d
be utilize und of structure 28 coul d be prepared froma conpound
of struct rrgéﬁa;?)(%eel}eéctt@ iscamied Ayt yathesodag mealgh swgiosicch as a hal i de or
an al kyl  18it&HdtPRBNal8mPBLAA g Q4 used) b

car bon-car bon bondg?or mmrrl)g reggtgﬁ)ns %goé&%‘fﬁeﬁ\%g&g?% %{/n%ﬁv% ﬁrﬂ:;ft hods

exi st in tHEUFuretSEnT & of @) by heeatnsen Iwittcerizfanumgrinahitrites a iixarganoal kyl

| t ] . taldi ts i) he f [ t al
sal (1O 0e < ashlohit B AR N, Dot eh SR i e Bissbtieae hevomavel o 413 wh ch
coul d be utsubstiterdd afkoky ®%a5M |pouR nQfe aéﬁclzﬁ‘%&;ﬁt(ﬁ%g?,é‘grf?e%&{: be

prepared from a conpound of structure 27 {where L r eat ment
wWith a sui tHIHBs Bddiaeia Syrisasisd Vileyh Red, 499 loand aildied utilizethe ~ pr esence of

e as. et anydt ST PA K RS2 Aol oo AR) B BORBE Lo or i ng o

El Marini, sSyctutee2 @vhetOBL: it WOrhitabiallchviey gﬁﬁg-suﬂe&%mﬁe%?%%m of 25
stru](cjsture 281rp§oul d be wared froma conpound of structure where LG is

i odi te) by SHPAgEaIERrelfrably aniqdids wopls be/wsed) by carbon-catbee bondifomnitgl | de such
as an i odirggtibhs ERRVIPIERERRE Lum..Jd.0di ng. and |ithium ..
Letrachl orocuprate 1 n & 36 S erMAHOAT 1Y M is! B freBite the (A 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



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

substi tyti ith suitabl e nucleophile. Exanples of suclg:llp,&‘ rl%{v})‘?‘\?ups

i ncl ude‘”hé’ﬁ)iq??& such as chloride, brom de, or iodide, an su%?r} oni c esters
such as nesylate, tosylate, triflate, nosylate, and alike. A conmpound of
structure 27 (where LG = iodide) coul é3Be prepared froma WO 00/ 76958 10
Decenber 2003 PCT/ US00/ 15070 -39- conpound. of structure 26 t hrough

treat ment \WORPOUBE PHBTUGNEE 3 Akroralk gepment With ipfins, wphepyiphospling, &l vent such

as tol uene iﬁﬁ'&’az%iéi%%sdﬁze&?%ﬂ;ﬂ%%lﬁéné&{d%ﬂ{we 26 coul d be prepared from

conpound of structure 2 treatnent wth a netal borohydride, such as
sodi um bor ohydr i Aeompoiund of sSmctra 26 sogld teprepateddbyd compoan afr  DVE and

al i ke. Conmpound 2 oul d be prepared.jn imlar fashion tq the procedures
of " Zorot| SupRsr 25 §7 epient R meghpiraByde. sk o5 ORPBIRGEIERGa, o Ned.
Chems  199Q:a331veht feh4R tdhddrodikiah QR DME @nd &Ry | am ne, such as but not
limted to benzylam ne, 4-nethoxybenzylam ne or 2, 4-di net hoxybenzyl am ne.

10 As an al t er naCompoaph?oenild bepreparsding simhilas fashion todh@proceshires dfe t r eat ed

ith sodi metal, an i a i -hydr met hyl = gyl i.di none which
\(,:Moul d beI :J TRUY 8@3?@%?&%”45?%(glégr&lﬁ"flw89&}(%?°Poqtﬁt‘ﬁ@¥ed;1(alh%ﬁimet hyl |
pyrrolidi nofocyd7y hsifg AR appreplied bintylani@aneiRE abi ddt lingRdast s accor ding
to the above procedures avolding protection of the |actamnitrogen as

bel ow. HO Itnzglamimg Yrmethpxiengylgsineon hi-dimpehexyhenndeming. | act am of
strugture 33 (seg _N.elsen.et. a . ﬁ;}qm | & C I HY i I or gener al
met hgéj of prepar g‘? F%ﬁl&temg%ﬂ &P ‘l'éacgh% F%‘ygg‘”} s ey agﬁ'?%%?dngé?{z%%%
st er eocheniwith ¥oditm(Belf addwnibhfl to give Shydrokylfieth¥Bpyrrolidinone which

could be iodinated affording 4-iodomethyl-pyrrolidinone. 4-iodomethyl-

pyrrolidinone could then be coupled with organometallic reagents according to the

above procedures avoiding protection of the lactam nitrogen as below.

O 0 0
R
\ﬁ/ A (OR3)y A : A
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;



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/ | U%%d/26939003 5 10 15 20 25 30 -40- _ - plRecember 200
3- Ami nonet hyl - 6- (4- chl or o- phenyl ) - 5- net hyl - hexanoi ¢ aci d;

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

3- Ami nonet hyl - 6 (2-chl oro-phenyl) 5- m?t4ﬂyl hexanoi ¢ aci d;

3- Ami nonet hyl - |- hexanoi c aci d,
3- Ami nonet hgl ? uor R phe%?@lo@ ﬁﬁ"ﬁ%s' ﬁ’é’ﬂgF’ﬁa“SE afid;
3- Anmi nomet hyl - 6 B2A fiinoaethy) 6 (Bt hl ofe- Pl s- Hﬂ&@@-ﬁb}@an%fd &hid;
3- Am nonet hyl - get hyl - 7 phenyl - heptanolr ¢ aci d

3- Ami nomet hyl - 7- f228Msyitfe fhlom:- Ph,ftnﬁDfih?@ﬁwé-ﬂmxmomaciid,
- Am hyl - 7 ol ¢ _aci

g- ﬁm Rgrrrm\;t hzl ?3 E| or o- p%’g%lg"”g he b lﬁgg"?'gﬁ@fa@ ieac;
3- Ani fioret hy!l - 7 B4AminomtethyiFe (B poro-plh IyJS-llﬁeﬂityP-ﬁ@,«tdﬁoﬁCdc‘i’d

3- Ami nonet hyl - 3-fluoro-phenyl) - 5- met - hept anoi ¢ aci d;
3- Ami nonet hyl - %M&?&?e&h vﬁe@]lﬂ)wl? -phenykH5-nethy kherasoisgicid;

(355 nome o g A,
(3S) - 3- Ami nonet hwAmamymthmaqwbhlsrmﬁudmyl)-mmemmepﬁﬁdgd acid;
(33 o momet T A AR, ottty s e moaci asic
(59170 20 ot A A i
3-Aminomethyl- 7-(4 fluoro-phenyl)- S-methyl—heptanoxc acid;
3-Aminomethyl-7-(3-flucro-phenyl)-5-methyl-heptanoic acid;
3-Aminomethyl-7-(2-fluoro-phenyl)-5-methyl-heptanoic acid;
(35)-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-Aminomethy!-5,8-dimethyl-nonanoic acid;

3

(35)-3-Aminomethyl-5,9-dimethyl-decanoic-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- net hyl - oct anoi ¢ aci d; 10D ber 2003
3S) - 3- Ami nonet hyl - 8- cycl obut yl - 5- met hyl - oct anoi ¢ aci d; ecempoer

(3S) - 3- WA NBAEBhy | - 8- cycl opent yl - 5- met hyl - oct anoi ¢ aci d: FET/US0015070

(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 c-4aci d;

(3S) - 3- Ami nonet hyl - 5- et hyl - oct anoi ¢ aci d; L

(3S) - 3- Ani nonet K%S)—%-m@mﬁwﬂwbﬁaﬂn@mﬁaéﬁheptanmc acid;

(3S) - 3- Ami nonet - B- | Y i Al L
(3S) - 3- Ani nomet %#}%%{nﬁ%ﬁgﬁgg&g%}g@ﬁi ¢ibgptanoic acid;

(3S) - 3- Am nonet R$Ey-S.Amitofetiyy5-0eloprepyt-haxdndic acid;

(39) - 3- Ani nonet hgl -5, 8- di met hyl - ponanoi c_acjd; (3 .

S) - 3- Ani nonet hy|( §),-§-.Pem+¥9m¢§hx@ef&%mscme@g}-{fxagmf@c@ 20 25 30 WO 00/ 76958

10 Degenber 200 #.}ﬁ ) Q- 41 - _ i aedde

S) - 3-%m' nonet hyI?(SEngT [ n&%éﬁ@m%%%gi @gtgg} ge;:ptal%%cs?glg,_ Ani nomet hyl -5, 6,

6-t (rji met hyl - hept(@8pBcAmmothethy(-B-Her8-SAmethylvetthndic eidycl opr opyl - hexanoi c
i d; 3S)-3-Anmj hyl - 6-f | - 5= et hyl - | c..aci.d;

(39)- - At homet (BT AT Tal A OWaBr BTG - BERARCiE aeid

(3S) - 3- Ami nonet 8 AUR . ' bl i Reid-

S) - 3- Ami nonet hy Ilm§) g 7-tr ??F?gﬁ%@ﬁ?ﬁ@ﬁ?ﬁﬂg%}%ﬁg‘?ﬁmﬁf‘& 3

( 3S) - 3- Ami nonet KPB)-8;Smomeitiyltfomethyl-heptitnae eeidni ¢ aci d;

(39167 A nomer rFrE-ABiTRICBAR FRERLCLERS cid
(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 - 5- net hyl - non- 8- enoi ¢ aci d;

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

(2) - (3S) - 3- Ami nonet hyl - 5- et hyl - oct - 6- enoi ¢ aci d; 10 December 2003
(E) - (3Swaeoxmesponet hyl - 5- net hyl - non- 6- enoi ¢ aci d; PCT/USB0/15070
(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- enoi ¢ aci d;

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

(E) - (39) - 3- Ami noymahnb méfhgpg @{%th e%g@gﬂ(ycfd aci d;

(Z2)-(3S)-3-Am nonet hyl -5-freth

3- Am
3- Am
3- Ami
3- Am

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

3- Am nonet hyl -
3- Amihonet hyl - 7- %Mlnbmc@lbfk&&tbmaﬂhylhmpamoamdam d;

3- Ami
3- Am
3- Am
3-Ari
3- Ami
3- Am
3- Am

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

enorc aC|d
6-yoiivpmethyl- SJSnethy]hdécahmaaﬂ; c acid;

6-£ycl.obut yi - d;
o EPer BB S YRR e aci o
6 -FAGhABAKHY r-§70£hfb‘ﬂkflfb%¥£&89:' dejdici d;

7-cycl opropyl hept anoi ¢ aC|d

BRI S B RS 2
8 3%&&1@@:&;@&%‘1 -5~ dﬁﬁ{e@ish ?{aﬁaﬁl a‘éldiC' d;

8 cycl obu - met hyl™- anoic acid

mwﬁ%yl -5, ﬁénngnth)ddleamom aqid; d;
8
3C 18&%)%&g’ﬁ&?@%ﬁyg'%te’%%%ﬁﬁﬁgmt hyl - 5- net hyl - oct anoi ¢

aci dt0 10 Decenbesr-A&ﬂﬁ&neM@ 631ute8-38mBGETI-heRBklREF0 - 42-

3- Ami
aci d;
3- Am
3- Am
3- Ami
3- Am

nonet hyl -

5- met hyl - nonanoi ¢ aci d; ~3- Am nomet Ryl - 5- net hyl - decanoi ¢

3- Ani nomet- ﬁﬂmgm fayhyifl uprerScmetiyt-heptarhic acid;

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

15

20

25

5 37 Eﬁ’x#&-@ Ghiteg! 'Scm%brgbctanom acid;

nonanoi ¢ ac
5 BEBAmmb&y}-ﬁ,é’ghtﬁﬁhﬁbraﬁ-ﬂlethyl-heptan01c acid;

° 36A(Ijr|nrr1r§1£1e I_E%pt-tn lllcgro%?rlngﬂlyl-octanmc acid;
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;
(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
(Z)-3-Aminomethyl-5-methyl- dec -7-enoic acid.



3- Ami nonet hyl -5, 6, 6-trinethyl -heptanoic acid;
3- Am nonet hyl - 5- cycl opr opyl - hexanoi ¢ acid; 10
3- Ami no:%{)h J(-gs-fl uor o- 5- met hyl - hexanoi ¢ aci d; 10 December 2003
i no H‘%/? 32 £ | uor o- 5- met hyl - hept anoi ¢ aci d; PCT/US00/15070
3- Ami nonet hyl - 8- f | uor o- 5- net hyl - oct anoi ¢ aci d;
3- Ami nonet hyl -7, 7, 7-trifl uoro-5-net hylghept anoi ¢ aci d;
3- Ami nonet hyl -8, 8, 8-trifluoro-5-nethyl-octanoic acid; 15
3- Ani nomet hiletl®difet hyl - hept - 6- enoi ¢ aci d:
3- Ami nonet hyl - 5- net hyl - oct - 7- enoi ¢ aci d;
3- Am nonet hyl - 5- met hyl - non- 8- enoi ¢ aci d;
(E) - 3- Ami nonet hyl 65- met hyl oct - 6- enoi ¢ aci d;
(Z) - 3- Ami nomret hyl §5- nft hyl /0 - 6-enfi ¢ qci dir @_<
(E) - 3- Ami nonet hy, Hyi<mon- 6- endi ,E\ (2) >
non -6-enoi c aci (E)'- 3= Amtnonet
(2)-3- Am noneg -5-net hyl- non -7 oi ¢ aci d;
(E)-3-Anm no bi yl - 5- et hyl - de noi c acid; and 280,C
(Z)-3- Am nong | -5-methyl - dec -7-enoic acid. WO 0Q/.76958 -43 Method 4 Ph
=4 1 34 10 Decenber 2003 PCT/US00/15076°35 | Ph Ph
38 m=04 34 35
0

J\ I J\ J\
N Ph | N Ph Ph

——

c_Aaci d; 3- Am nomefipyl 15- met hyl -
5- it hyl - non®%Renoi c(acid; “Ph

O.q__

({Jm HO ROAC
OH 2

-]

37 36

O -—

(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



Ph RO2C 39 1 Ph 37 36 A conmpound of structure 40 could be prepared from
conpound of structure 39 through treatnent with diethyl am nosul phur
trifluoride in a solvent 5 such as methyl ene chloride at d%DsasreheatBe

bet weenwg8dZeasyd roomtenperature. O her nethods for th%éﬂf%hﬁh%ﬁi on of
al cohol s are known and could be utilized as exenplified in I’k nson,

Chem Rev. 1992;92:505-519. Conpounds of structure 40 can be converted to
the requisite 7° amno acid as describé# in method 3 above. 10 A conpound

of Struct ur g3 ot £ Hoe RLERALE T LORARIRANIC. O SHEUSLULE 38, € r ough

treatment wth osm um tetroxide and nmber 2003
WO 00/ 76958sdtilith befallylifi I a sbdvers ehotetetiianel as THE and water and reduction
of the resultant internediate with sodium borohydride in a solvent such as

et hanol . Conpoun&empruRdsofstryciutes38 and F43pultbbs prepereg fiopasaanipdundrofc ompound
f t t | LOhel nl. I bed i thod 3. 5 Al
S S e e

alternative procedure for "t “(n =0) involves the

treatfent of a cAmpdtermitioé pmicednt fiorethd Synhédis of aTedH] 30 Qh eyRibRERs tiuch as
sodi um borpohydride.in a solvent such as tetrahydrofuran or DVE and alike

to give a BEHISHWY Bforrarnd of siguciyre 36with pmestalhorokyidride, sweh edsedimind be
achived i1 Boehfrdin JNRR! oich ok W GRAGAL OB cacPpUAGe 81 ot rucutre

40. A conpound of 10 structure 36 cou prepare rom
structure 3spmpaupddgif strmetuter®@hthe fimdrination ofimhich douldbelsaheveddn iad@milar aqueous

react on i sTRRE L RIE AN SO RAR IR SRREHLS 4D, dyCEBRRIONED at rof| ux. A

conpeand of staichite BEcBuldbeGRepedBom 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.



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 DVBO or THE and E}%§ﬁ§ﬂrﬂ8@%rably
the reXQ 9954938 carried out by adding NaH to a sol uti oh“&YS Thy! ‘
met hyl mal onate in DMSO followed by the addition of the |lactam 34 (where LG
is preferably iodide or as defined igsmethod 3) pre-dissolved in DMSO. 20
Conmpounds 39 and 37 can be converted to the free am no acids bearing a

hydr oxyl gMutimdy the nmet hods descri bed above. The foll owi ng conpounds
could be prepared in this manner: (3

S) - 3- Am nonet hyl - 6-f | uor o- 5- net hyl - hexanoi c {pci d} (3

S) - 3- Am nonet hyl - 6-f | uor o- 5- met hyl - hexanoi c aci dA_ 25 (3

S) - 3- Ami nonet hyl - 7-f | uor o- 5- net hyl - hept andafi ¢ I d; Ph
(38)-3-Aninonethyh78-flUOﬁQ ngthyl-octan i cjfacid;
(3S)-3-AninonethyliQ-ébuoLdgghneLhyl- onanbi ¢ aci d;

(3S) - 3- Ami nonet hyl - 7- hydr oxy- 5- net hyl - anoi ¢ acid; and

(3S) - 3- Ami nonet hyl - 6- ydroxy-5-nethyu ygganoic acid. WO 00/76958 -45 Met hod
5 10 Decenber 2003 PET/ US00/ 15070 Ph 43 A conmpound of structure 41
coul d be prepared from conpound of sgructdfre 39 through treatnment with a
sui tabl e al kyl iodide}(or alkyl sul pfonate), 5 such as nmethyl iodide and
ali ke, and a base such as n-butyl t hi um or%%sodi um hydride and alike, in
a solvent such as DMS® or THE and/akhke. Preferably the reaction is
carried out by adding NaH to a lution of the al coholgpin DVSO followed by
the addition of the afkyl kodide and heating of the r==ctijn m xture at a
tenperature between r n1£§gPerature and refl ux. 3 i

conpounds of struct 1 i

Al ternatively,

of structure 41 could
C-C bond formation

conp

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:



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
ina solvent such as DMBO or THE and al i ke. A conpound oflOQeF?]Etteﬁ?‘é[}g
42woul d WEYW76%8serve as a substrate for carbon-carbon bopdrfusoeisom
procedures as outlined in nethod 3. Conpounds which could be prepared in
this manner include: 10 Decenber 2003 00/ 76958 PCT/ US(c) 4/ 15070 -46- (3
S) - 3- Ami nonet hyl - 7- hydr oxy- 5- met hyl - hept-anoi ¢ aci d;

(3S) - 3- Ami nonet h)(BS)?B-nPamhomythfyi Meydydsyh SRiA i He gﬁbq, id;
(3S) - 3- Ami nonet hy{3 7- et hoxy met h I-)?;pt anoi ¢ gm Pt

(3S) - 3- Ani nonet hyfSkE3 %FW?WWW @@k?xhéwﬁhﬂrhﬁmtt ackd;

35)-3-A th Z A d;
(35)-3- Am nomet T2 (2B K e PR aBieE o ci 0; (3
S) - 3- At nonet hyl (ﬁhﬁﬂhmhemeﬂﬁl-sqﬁemy]-ﬂw@ .ﬂfepﬁgéfﬁ)acﬂﬁpt anoi ¢ aci d;
(39 } Am nonet h)&)s %r oxg yl - hexan0| c acid; (3
S) - 3- Ami nonet hyl st YfiHof‘Pi@iﬁlﬁﬁY'é -raethyl-heptanoic acid;
(3S) - 3- Am nomet h¥33)63 %ﬁﬁéﬁ‘xe Yhyd g)éﬁﬂ& 5 35f1-nebfnoic acid;

S) - 3- Am nonet hyl - 5-'net hyl - 6- p opo(g exan0| aC|
(3S) - 3- Ami nonet hﬁ S)e3- ﬂlnunommhwhﬁxyetﬁyhﬁt(ml}ﬂﬂﬂmf&p@paﬁjr)dheptanom acid;

(3S) - 3- Ami nonet h f1luo -5-net hyl - hexanoi ¢ acid; and (3
S) - 3- Ani nonet hyl &S)%SWP rée?é“gl'gﬁ‘é'%f‘gl’z wstidtesaneigcidexanoi ¢ aci d. Vo
00/ 76958 Met hod @3$)-AGhih ! yl bromde -47 "R2-"
ool peo8 VELDO 4332 ih6:198@l1-8lmeROLY 8 métﬁ}l'ﬁaxtaﬁ&egl:ld
10 (38)-3 Ammomethyl -6-ethoxy-5-methyl-hexanoic acid;

(3S)-3 -Aminomethyl-5-methyl-6-propoxy-hexanoic acid;

(35)-3 -Aminomethyl-6-ﬂuoromethoxy—5-methyl-hexanoic acid;
(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.



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 rH ld¢cempgr 2003

Or gani Waopwe8s Resear ch and Devel opment, 1997; 1: 26- 38. PCERIFBYINEY of
structure 45 can be prepared from conpounds of structure 44 by treatnent
with a solution of chromumtrioxide_ jh water/sulfuric acid. Alternative
‘met hods of cleaving the olefin in 44 Ccould be utilized as detailed in
Hudl i cky, f¢idatg ons in O ganic Chem stry, ACS Monograph 186, ACS 10

1990: 77. 10 Decenber 2003 WD 00/76958 PCT/ US00/ 15070 -48- Conpounds of
structure 44 (where R2 = al kyl, branched al kyl, cycl oal kyl,

al kyl - cycl gatiydeioicoul d be “ﬁr@% d. fﬁ‘ m (S)-citronellyl bragq de by carbon-
car bon bonghdbor m ng reactiohs ¥ntih TA2t he a?t(ﬁ?rd/a}r@m Bed in method "
3. The sulsyEitpaetiyloremigt t he halide in (S)-citrionel |yl tbrom de with al koxy
anions could also 5 be used to provide conpounds of structure 44 where R =
al koxy or phenoxy ethers (and apj;opri ate substitutfns thereof as

according to Fornmula 1). Alternatjjvely, () -citronelliol could be utilized

to afford cofppounds of struct by, ment of YS)-citronellol wth a
base such i iRde x an t rRdt napof gbhe resultant @l koxide with
e

an appropri‘ate al kyl halide to d ers. Iﬁw hod
(S)-citronellyl bronmide (or an &pprdpritat e sul phonic edter such as, but not
limted to, nethanesulfonic™acrd (S)-3, 7-di net hyl -oct,z=6-enyl ester) could
be reduced with &k appropriate metal borohydride or "Wwith an al uni num

hydri de l
o} 0
Z, HO S HO/\O/\/

CO,R CO,R CO,R

47 48 49

R l
2 R R
2 2
- 3 e
CO,R CO,R

CO,R
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.



speci es, such as LAH, to provide (R)-2,6-dinmethyl-oct-2-ene. To one skilled
inthe art it will be appreciated that rational choice of either 15 R- or
S-citronellol or R or S-citronellyl bronide would give rilddecempard003 |
requi si twooopsasser at C5 of the final am no acid. Conpoundpcyksihserul d be
prepared in this manner i nclude: _ _

(3S, 55) - 3- Ami nonret hyl - 7- met hoxy- 5- met hy| - hept anoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 7- et hoxy- 5- net hyt48ept anoi ¢ aci d; 20

_ 2. Ami - | ¢ 7= ept.anoi.c_aci d:
(35, 59 5. Am nomet 1o T RKELs A SRRRE NP RIP HiuR Bttt cvotoator,

(3S, 5S) - 3- Arikybepéibulkyl] chan e Pt Rr BofiRis stehfy@ﬁgﬂ%}n%ea@ & bon-

(3S, 5S5) - 3- Ami nonet hyl - 7-f 1 uor omet hoxy- 5- pt anai ¢ “acl _
(3S, 5S) - 3- ArtRerbERg formiggrepttisdueminanyhe &t and hy deshabédinahahed s dThe25

50 (39 59 - SARRRCHor: RBlagHh (9 o Ranomndeath BleReatteckonid s - 0
(3S, 58) - 3- Ak assPefoprbvife 6&hPHbirdsoFRENOKY SERhERA & af’xf_aﬁcgg){ ghenoxy ether

3S, 5S) - 3- Ami nonet hy| - 7- ( 4- chl or o- phenoxy) - 5- net hyl nol ¢ aci d;
ESS, 5S) - 3- A ateupsitytpRy thepsod apagoprdingts Rytmuia p). avienotivelyd;

(35,29 - 3. AR it Fetlr S TAINT Kobmeonis e oorehy Shey Eedmet o
00/ 76958 5 af{S):ciacndliol MithRanesbech AAAunPEFALER) 8hd BOARentSr thé 3

S, 5S5) - 3- Ami nonpet hyl - 7-( 3- f | uor o- phenoxy) - 5- et hyl - hept anoi ¢ aci d;
(3S, )58) - 3- Aﬁ?sﬁ@i‘fgt x—“{F-‘(“Zh 1 APPIOPPRE YraBderta affard ethers froarotberi d:

(35 28 -3 Amennmisitheoeli r BRR S ARSI LR SR SRR SRR picast
(3S, 59) - 3- Aliimitedeométhahes@fonie abid(g)-3phaingotiyl-det-HdlY bsthg Rb@AYC (3
S, 55) - 3- Am re ggé Ltj15a}1 gglgr% Liét?e-n(mélt-ai[ il;(l)ru}gc(i)rlic(ljeng; \gl%}lx éﬁ)gﬁl%g&-hydﬁde
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;



hept anoic acid; 10 (3 S, 5

S) - 3- Am nonet hyl -5-net hyl - 7-(3-trifluoronet hyl - phenoxy)- heptanoic acid; (3
S,5 S)-3-Ani nonet hyl -5-met hyl -7-(2-trifl uoromet hyl - phenox QDW@gbqﬁQ(v%
aci d; PEB)EBEYSE3- Ami nonet hyl - 5- met hyl - 7- (4- ni t r o- phenoxy PERESPURET% aci d; -
15 (3 S, 5S)-3-Am nonet hyl - 5- met hyl - 7- ( 3- ni t r o- phenoxy) - hept anoi ¢ aci d;
(3S, 55) - 3- Am nonet hyl - 5- met hyl - 7- (2- vipgr 0- phenoxy) - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7-cycl opr opyl - 5-net hyl - heptanoi ¢ acid;

(3S, 5R) - 3- Ami nofBst 38)k 3~ Antigcinethyl-74(3 Fluves-phénobpp§-amedtiyd-hepiadpic a¢id;

S, 5R) - 3- Ami none -7-cycl opent yl - - et hy| - he noi.c .acid: . 20.(3

S, 5R) - 3- Ani noneéﬁ% S.)ﬁ-@ygpeﬁgﬁﬁlb ﬁrﬁ%@zﬁ‘%’ﬁ? i:ﬁa?e&hyaﬁﬁeaf,jam acid,

(3S, 5R) - 3- Ami no |3.83 Yl4-mme end%l 2518 efhydbleplanoic acid;

(3S, 5R) - 3- Am no t’%%?lsz %nﬁ%/ig g utyldﬁSI-ﬁ%%ﬁtEﬁ{/]ﬁoct%)goi C a}g‘iq.ld;gt{rm .

(3S, 5R) - 3- Ami no(AS, 5§ 3-@aminoineoh7y(3- Brethwpdiyphesexanometiydhgptanoic

(3S, 9R) - 3- Ani, nonet hyl - 8- cycl ohexyl - 5- net hyl - oct anoi c acid; 25

(3S, gR) - 3- #ifnonet hyl - 5- met hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami noay, by)-3-Zimbihetinot @0 elethok§i-PhenokP)-5-methyl-heptanoic

S, 5R) - 3- Am nonet hyl -'5- met hyl - nonanoi ¢ aci d;

(3S, 5R) - 3- A&erilnonet hyl - 5- net hyl - decanoi ¢ aci d;

3S, 5R) - 3- Ami no 5 5- net hyl.- ecanoi k. )
(35 57 - 3. Ami noRBLRTT FSUgR g HR0 s 2 Horgiiinyl-phenoxy)
(3S, 5R) - 3- paptasiTEheM! - 5, 8- di net hyl - nonanoi ¢ aci d;
(3S,5S)-3-Anmi nonet h [-7- f] uor o- 5- met hyl - hept anoi ¢ gci d;
(3S,16R) - 3- Ami noﬁ?e‘iﬁé)'3'8\rﬂm§>m%h)é=5rr§leﬂwi‘jd§tt§ﬂ89@m§ &PheRe*3dy 76958 5 10 55

(lgSDg(I;)engekﬁ?%%‘g%%taﬁgl gngéltS?T% ug?o 5- et hyl - oct anoi ¢ aci d;
(38,55)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
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;



(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- net hyl - hept anoi ¢ _acid

(3S, 5R) -WoAgiesget hyl - 7- (3- chl or o- phenyl ) - 5- net hyl - hept ang¢_ﬁ3°§§‘4‘ D_}?é)oz"
(3S, 5R) - 3- Ami nonet hyl - 7- (2- chl or o- phenyl ) - 5- net hyl - hept an

(3S, 5R) - 3- Ami nonet hyl - 7- (4- net hoxy- phenyl ) - 5- net hyl - hept anoi ¢ aci d
(3S, 5R) - 3- Ani nonet hyl - 7- ( 3- met hoxy- pherjl-) - 5- et hyl - hept anoi ¢ aci d;

S SR) - At nonet Fo RO TA IR R &R sbrses s bcostanpin ici o;

3S, SR) - 3- A B\SR) /3~ - Ly d,
(35 5 -3 Am ﬂgﬁhﬁgg ﬁ?‘?‘ﬁ%ﬁ‘?phen i) Eﬁ%g%ﬁiﬁglﬁ 2eid and

(3S, 5R) - 3- Ami no ge(t B mmﬁhﬁk?(ﬁﬂhbu&pberwl)éﬁ}mbthwmdpmoib di.gd 5;3 hal 56
57 15 A conpoun e rom onpound. o
structure r5r17) by t Qeygh}f ?’HQESFZ'E% FFJID ‘?JB P onmasthyir Wg‘BH’t@“bnd

triethyl silane in3s Cﬂ)ﬂ(ﬁﬁ_ﬁ;ﬁg{ﬁ} I e t hod
descrlmt/)ed in l\/ls\yg(rs§1§ ? 9 ”2%% her%} zgmﬁ\l}%l M}: ’i zed thus

Chem ,
treating a conpoudd:&- %ﬁmmmtbyls'#(m@mmmy%rmvwmﬁcaem -51-
wi t h sodi um cyan r t h a THE/ hanol. with 3% HC
in methanol. A co gi)s(ﬁg%?dﬁ‘?g&fr ?‘2 rﬁ& Besﬁﬁ’re FRiAneicasibound of
structure 56 by t(BS&R)&Ade:hetﬁ Do Ad e -S3RleMSh l'?DIVF and
ali ke 5 accordi 2@*&? he pr ocedz]rrgxof KO(;dta’eP P{?ahgllc?r on E}zttaitq‘g!i %E 92

33:7969-7972. A T?’dABFn@??th]rM@'fE'@KtBhﬁrb’é) i)-mﬁrﬂarlénbptanom aid: onpound of

strucfgure 54 by t m%“ﬂlﬁo abl rlmar alld 1 brom de,
or chloride) un st'andar x{? s?rg?fﬁ‘f) % Wg‘f’ Li and
treat nent of the(3SésRl)43t-Ammmnqhyb?%l-&lubtcﬁphéi@%ﬂhléﬂwﬂh@tﬂnbﬁbiﬁd Gapper
salt, such as but g%FR

3 )-3-Aminomethyl-5,10-dimethyl-undecanoic 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



10 limted to, copper brom de or copper iodide. The resultant
organo-cuprate is added to |actam (see Koot et al, J. Og]%%hemmpééaz
57:1059 kedsgr the preparation of the chiral |actam ShyrgiHEE t
such as“‘ﬂfﬁ@ and al i ke. The procedure of Koot, Tetrahedron Lett., 1992;
33:7969- 7972 exenplifies this nmethod. To one skilled in the art it wll be
appreci ated that rational choice of eiilhRer 15 R or S-prinmary halides 55

10010 9 R RS T S Bl a9 57 21

(3S, 5S) - 3- ARirEah®iohy! - 5- met hoxy- hexanoi ¢ aci d;
(3S,5S) - 3- Am nonet hyl - 5- et hoxy- hexanoi ¢ aci d; 20
( 3S, 5S) - 3- Ani nondCAPPOBIGEHIBR e 5% sapbe prepargd from a compound of

(3S,59)-3- AE[HUQR §€§+r }r%_?rg ﬁy@&%ﬁe&ﬁmﬂ% fh aas?ol é‘t such as DMF and alike

(3S, 5S) - 3- Am none ut OxXy-"hexanol c acl

(3S, 58) - 3- Abcoming t\the ﬁrofcbme ofrKloby Ty trhkedro Let.aAt99P;33:7969-7972.
(3S, 5S) - 3- Am nonet hyl - ‘32 fl uor o- et hoxy) - hexanoi ¢ acid; 25

(3S, 5S) - 3- Ami nondteRiPoyNd of Srustyre ﬁﬁp%b%pwpaﬁséispfn pewrpoind ofci d;

3S, 55) - 3-

g3S 58% 3- ﬁgn%dr%onetﬂ%#n% Wﬁf%?‘g p oxy q‘ngggﬁglﬁgdlge bd-omlde or
(3S, 5S) - 3- Mﬂﬂ@dﬁ)hﬁ&?r—ﬁm(dﬁrd:ﬂtﬁmmtaﬂhﬁmmﬁdﬂnmsmdl Buli and trezatment of
3S, 55) - 3-

g R R e T
(3S, $9) - 3- ATinRtedRS, E?’]%pé‘b%&nfdle 4P EGpﬁéE FiRde/ )I‘hg‘f'é%%ﬁ%t‘brg"'ﬁxb%uprate is added

(3S, 5S) - 3- Am nonet | uor o-"phenoxy) - hexanoi ¢ aci d
(3S, 5S) - 3- Al laclamt(bgd Kéet(elﬂhdl O )Gfphenm%l)ﬂhmad@ﬁ& farghel preparabes®fiber 2003
Vo 00/ 76958tht=: cllu tafn &4‘? ma sglvel?t sudh 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;



acid; 30 acid;

S, 5S) - 3- Am no
(3S, 5S) - 3- Ami

(3S, 5S) -WOANTERSEEL hy | -

(3S, 59) - 3- Ami
(3S,5S) - 3- Anmi
(3S,5S) - 3- Anmi
(3S, 5S) - 3- Ami
(3S, 5S) - 3- Anmi
(3S,59)-3-Anin
(3S,5S9)-3-Anin
(3S,59)-3-Anin
S, SS) - 3- Am no
S) - 3- Am nonet
(3S,5%)-3-Anin
(3S,SS)-3-Anmin
(3S,59)-3-Anin
(3S,5S) - 3- Anmi
(3S,59)-3-Anin
(3S,59)-3-Anin
(3S, 5S) - 3- Ami
(3S,5S) - 3- Anmi
(3S, %) - 3- Ami
(3S,59)-3-Anmin
(3S,59)-3-Anin
S,5S5)-3 -Anin
S,5 S5)-3 -Anm
(3S,55)-3-Anmin
(3S,59)-3-
(3S,59)-3-
15

20

25

m domnet hyl

PCT/ U500/ 15070 -52- (3

met hyl - 5- ( 3- net hoxy- phenoxy) - hexanoi ¢ aci d;
nomet hyl - 5- ( 2- met hoxy- phenoxy) - hexanoi ¢ acid
5- (4-ni tro- phenoxy) - hexanoi ¢ aci d; pcT/US00/15070
-5-(3-ni tro-phenoxy) - hexanoi c acid;
-5-(2-nitro-pheno i) hexanoi ¢ aci d;

- 6- net hoxy- 5- et h hexan0|c aci d;

10 December 2003

nonet hyl
nomnet hyl
nonet hyl

nowasw)-ﬁmhmmhgr mﬁwéth Sy Phidnoic acid;
nonet hyl| - 5- et hyl - ox - hexan0| c acl
rﬁﬂ%ﬁ Ammabzﬁkg -plhmmayibh@:aacncdmd

S R S U G T AR O PR A

(3

met (*B,Sl,sm KAnmeﬁemylesiomy&o—?h&ﬁiﬂthae%m& acid; (3 S, 5
hyI thyl -6 (3 3 -trifluoro-propoxy) hexan0|c
) 5Amipgpeth &@ﬁmp etmy xmm:iacld
-h i d;
onper) e p AR e MR S e e R ¢ aci o
non@SbﬁS)-%A@ﬁnmhéthyios-ﬁﬂmg ineﬁrymﬁwim@ﬁ’ei@«nm c acid;
4-f | uor o0- phenoxy) - 5- net hyl - hexanoi ¢ aci d;
%) 36‘“%’811‘?9‘ x&}prmthwmm@mdmi ¢ acid:
h I d;
28%??)% sgAﬁ%nér&é xy phe fr%%(ﬁ) g@é{]}hﬁmﬁﬁgﬁ ?ca;m d;

nonBt @)-mmmwanw)SWMﬁékaﬂiﬁ%w@l c acid;

% henoxy) nethyl hexanoi ¢ aci d;

g@ :Pﬁ) 35“i(Pé'P %/‘:ﬂ FaTRe %bﬁe‘?ﬁ@y -WevaRoig@idhexanoi ¢ (3
=BANRS h 3

noﬁs o @i"'%ﬁf’é@ﬁ“i’ T ot o

B Sirn

orret hyl -

¢thﬁl-imaihylp@{mémmpmpmnmy)che&amc
5-nmet hyl 6-(3-nitro-phenoxy)-hexanoi c acid,
-5-nmet hyl 6-(2-nitro-phenoxy)-hexanoic acid;

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

acid;

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

acid;

30

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

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;



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; 19 December 2003
(3S, 5R) - 3- Am nonet hyl - 6- cycl opr opyl - 5- net hyl - hexanoi ¢ aci d;

( 3S, SRWGINI%bNEt hyl - 6- cycl obut yl - 5- met hyl - hexanoi ¢ acPET/UIYI978R) _ 3
- Am nonet hyl - 6- cycl opent yl - 5- net hyl - hexanoi c acid; 5

(3S, 5R) - 3- Ami nonet hyl - 6- cycl ohexyl - 5- ggt hyl - hexanoi c acid; (3

S, 5R) - 3- Ami nonet hyl - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami no(@31, W}S&nmbhmﬂ}ybﬁt-mmdoxpféi-mc:ﬂwl -hexanoic acid;

(83§ R)5R %} imAnmoggE%EﬁiﬁS@mH{ﬂy 2 -g{c 09581?‘3 Sd mf%lyl-hexanmc acid;
(3S, 5R) - 3- Am nogzg EP(#-35A1?IE{ -ﬁﬁieﬁxyl-h?%anoxc acid;

(3S, 5R) - 3- Am no 5- et yI dodecan0| c acid
S, 5R) - 3- Ani norret(lf&BR‘ﬁS7Anilmmmd’nlyy1-63cycé@pﬂnwleﬁcmthyl-hexanmc acid;

S SRB3- Amt noneRyP IS 3o TR LB RIRa Sy b acid
3S,5R) - 3- A “39A ¥ eHidlee d;
ESS 58% 3- Am Egrr@g Egﬁi dclqﬁrret lL;)i?lhrhept angl:agblgglaﬁ} (3 S, 5

S) - 3- Ami nonet hyl(38,5 thyl-S-methydestanoisacis;

(3S,5S)-3-Anm no 54 cI 0

(3S, 5S) - 3- Ani noﬁ%’ﬁéba %@%@Fﬁ’f}ﬁaﬂ%@ﬁg%&acu d; 20
(3S, 59) - 3- Ami nor(ssls g3zAﬁln@ﬁah§ernW1-d&emoa¢\snla acid; (3
S, 5R) - 3- Am norret h fl uoro-5-net hyl -qctanoi c_acid;

(3S,185) - 3- Ani no aﬁﬂ) -37Aminomethy-drsreibd-ungdeeapoiqasitanoi ¢ aci d;
(3S, 5R) - 3- Ami nogggﬁb_ﬁﬁlﬁ%&l th% ghenfﬁ Eg%mcoaccg@nm c acid;

(3S, 5S) - 3- Anmi no exanol ¢ acdid; 25
(3S,5S) - 3- Ani nor(BSbRD*%Aﬁﬁnmhbthybs,ﬁlfdanmtﬁﬂ-@mmmhpbﬂhexan0| c acid;

(35 593 Am 28%{5{% ’BEA%?D%H% V53 Bl SoRER A Foxanol o acl d
(3S,5S)-3-Anin A%rﬁngfﬁE Q{g-gpmﬁ{éﬂ{))]-cécé}ﬁﬁmd hexanoi ¢ aci d
(3S,55)-3-Amn 3- net phenyl”) - 5- net hyl -'hexanoi ¢ aci d; 30
(3S, BS) - 3- Ani norféStﬁﬂ)—%A(nﬁnummﬂwkij-l}BFrbwﬂ)yl-&ndmahgdbahﬁxan0| c 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;

20 (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;

25 (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;

30 (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;



(3S, 5S) - 3- Ami nonet hyl - 6- (4-fl uor o- phenyl ) - 5- net hyl - hexanoi ¢ aci d;
(3S,5S) - 3- Am nonet hyl - 6- ( 3-f | uor o- phenyl ) - 5- net hyl - hexanoiqlgl)ggﬂ'hg)'mr 2003
(3S, 5S) - 3- Am nonet hyl - 6- (2-f 1 uor o- phenyl ) - 5- met hyl - hexanoi ¢ aci d; 10
DecerrbelW(ﬂmgﬁw 00/ 76958 PCTI USQD/ 15070 -54- (3 PCT/USD0/15070
S, SR) - 3- Am nonet hyl - 5- met hyl - 7- phenyl - hept anoi ¢ aci d;

(3S, SR) - 3- Am nonet hyl - 7- (4- chl or o- phenyl ) - 5- et hyl - hept anoi ¢ aci d;
(3S, SR) - 3- Ami nonet hyl - 7- ( 3- chl or o- phenyfj - 5- net hyl - hept anoi ¢ aci d;

3S, 5R) - 3- Ami no - o A2 - - 5- nethyl - heptanoic acid; 5
ESS, SRg - 3- Ami noggt@ﬁ%):%-P%ﬁ{ng&geﬁ{ag;P%E{g%%l)]}piggﬁlé]?%ﬁnph%ﬁ‘gnIoi c alci d;
(3S, 5R) - 3- Ami noNEAHIR)-F-ABinomtetion /- @heidto} pHeny B ittty BERARGIS acia d;
(3S,5R) - 3- Ami nogg#:i]#-#‘%%; nmet g{)x%- henyl ) - 5- net hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Ami no )-rACRinpmeHd: p@eﬂ’}?lﬁ:ﬁl%})r@mﬂw gpieneic aeidy;

3S, SR) - 3- Ami -T-Amdn ~7043E - o hyl. - j i.d; 10 (3
. SR) -3 At nomet Fg o A oo e S ISR B G B0 3745
S)-3 SAm nonet hy(WRhMyinﬁhlmﬂlylﬂ—(énmbﬂ{oayimnﬂ)-S-methyl-heptanoic acid;
(35, 59 - 3- Am nonEEIR - EATRRYL R G- BhBtoc ey 5-methyl-heptanoic acic
(B)-(3S,59)-3- An'(?]ipﬁ@Fﬂﬂmﬁoﬁﬁﬂmjﬁ%éﬁ‘xbﬁgﬁhgn@%Fg'hetﬂl?l-heptanoic acid;

(2)-(3S,5S)-3-Am nomet hyl - 5-met hyl - oct-6-e
(2) - (3S, 59) - 3- Ani3feHt-hyimBomethyH7-@efludoephenyl) Seimedthyl-heptanoic acid;

(5-(35, 57 - 3. A oRt A BoiEl - Aofacromtansh Sty heptanoic acid
({05,593 TSSO S B DOM S0 o i
(E) - (3S, 5R) - 3- A 3ot inpmigomsthyl-S-methpbhaptenendic acdd. Met hod 8 39 Ph O O
pm ~'-- ~_p O_k3S,SR)-B-4'ﬂ‘xrninomethyl-5-mo‘.athyl-oct-’?'--enoic acid;
(35,5R)-3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-(38,58)-3- Aminomethyl-5-methyl-oct-6-enoic acid;

15 (£2)~(38,58)-3- Aminomethyl-5-methyl-oct-6-enoic 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)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-encic acid.

-f
-f

Method 8



0 60 (R)Ymm= 0-4 59 10 Decenber 2003 WO 00176958 PCTI U500115070 -55- A
conpound of structure 60 can be prepared froma conpound ¢ psldhetiitog 59
through treatnment with an appropriately substituted phengl ﬁ'ﬁ?@é% gi ng .
phenol WOLB6958under conditions described by M tsunobu, Y&k PS, 1981: 1.
A conpound of structure 59 could be prepared from conpound of structure 39
by treatnment with sodiumor lithiumnssal and alike in ammoni a.
S5Preferably, the reaction is carried out with sodiumnetal in ammonia. The
di rect hydrol ysiA compoenrdrfistricte® Glbedndoegiropared Hemtacomnougesf r ed ani no aci d

th ta.hydral ysis, of..the B [ :

i 6 zed " clREbumSE iRt Eheh Sy A e Rufiiath Sl AoA GRpind”
(3S) - 3- Ami HERb e nAd: BydditToRiiRpariedBVRRRiIobu AYinthiesis, 1981:1.

(3S) - 3- Ami nonet hyl - 7- (4- chl or o- phenoxy) - 5- net hyl - hept anoi ¢ aci d;

10( 3S) - 3- Ani nonegwynwme@omusm%%@ymnw@rfwm Reppasi et aci d;

3S) - 3- Am nonet h - (.2 - P ' 0, (3
(S) é m norfg’fuﬁ{ﬁrgég %X%% P%%g&%gﬁ@%ﬁg:@gﬁ%@%ﬁg%?@ aci 89 (
(39) - 3- Ami nereBsrABIY e (Sefidriscaried @mowyth-sodivet imglahpdramonia. aci d;
(3S) - 3- Ami nonet hyl - 7- (2-f | uor o- phenoxy) - 5- net M hept anoi ¢ aci.d; .
15( 3S) - 3- Ami nonel hg/fireet hydralysis 9% gomre 39 wouldegiys Tise e dhe, desired Fmipe
3S) - 3- Am ngR SN e P /1 = 9 - ' Wo.X
(35 -3 Am St ploReT e Ao AR b BB L B bW i
(3S) - 3- Ani nonet hgbmiponmdshwilielvedidd be pfdpamddntibylanpéranedrgs: hept anoi ¢ 20aci d;

(2 S350, A ot I, e g S S st neotano e (5
(39 -3 Am nomet hl B e oty oo
(3S)-3-Aminomethyl-7-(3 -chloro-phenoxygl—S —metﬁyl—heptanoic 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;



(3S) - 3- Ami nonet hyl - 5-met 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@.gk&mberzoo?)

(3S) - 3- Ami nonet hyl - 6- (2- chl or o- phenoxy) - 5- net hyl - hexanoi ¢ aci d; .

30( 39) - Iwppnenset hyl - 6- (4-f 1 uor o- phenoxy) - 5- net hyl - hexa_noq:q:mogiﬂsom

(3S) - 3- Ami nonet hyl - 6- (3-f 1 uor o- phenoxy) - 5- net hyl - hexanoi ¢ aci d,

S) - 3- Am nonet hyl - 6- (2-f | uor o- phenoxy) - S%gret hyl - hepanoi ¢ aci d; 10 Decenber

2003 WD 00/ 76958 PCTIUSOCO'I 5070 -56-%(‘ - th exa i% }ga%l N

S) - 3- Ami nonet hyl 488 -‘-’f-'ﬁﬁirﬁﬁi@ﬂnm&e(ﬁ%}é -?3,_ Yhahe K  acid:

(g%S) - 3- Am norre%/h;/(l -%5-(3- met hoxXy-p enoxfl) - ?—Brret)ml -ﬁexgnof“c _g%:cl W (3

S) - 3- Ani nonet hyl -@SI'Qﬂ%ﬁlﬂ@ﬁ)@h}ﬂ*ﬁdﬁﬂ?ﬂ?mﬁywew}?*ﬁeﬁﬁﬁl@l-h;aﬁﬁhig%aﬁg;C . g
3S) - 3- Ami nonet h | 6- rifl.uoro -Phenoxy) - hexanoi aci d;

23 )S) - 3- Ami nonet ﬁé?ﬁ3%@%H&?&’%@ﬁ#ﬁmﬂgﬁﬁbﬁyﬁ%ﬂ%ﬁﬁwm_ dgcul g, (3

- 3= i | I [. 1 o Z - C )
S) - 3- Ami nonet hyl {38yB{Aniinofiretidi3 m&ﬂlypsqa&ﬁhﬁbmﬂﬁ@ye aﬁ%‘%‘é@?f@?‘&%

3S) - 3- Ami nongt hyl - 5-met hyl  6-(4-ni tro-phenoxy) - . id,
ESS% -3 Ami néf¥% hyl - 5- et hyl  6- ( 3- ni t r o- phenoxy) - hexanoi ¢ aci d:

3S) - 3- Ami nonet h X1 M ALE L P-pRENgxY) - hexanoi ¢ acid; (3
(3S) - 3- Am naaidt hyl - 6- (4- chl or o- phenoxy) - 5- net hyl - hexanoi ¢ acid. 15 Method 9
Synthesis of G4 § bgt ituted anal ogs 61 CO2Et R CC2tBu CN 63 CN
) { éS- -Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic
acid;

10 (3S)-3-Aminomethyl-5-methyl 6-(4-nitro-phenoxy)-hexanoic acid;
(38)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-hexanoic acid;
(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



CO2Et R 62A 64 R 62B A conpound of structure 64 could be prepared from
compound of structure 63 by treatnment of 63 with hydrogefy BicepBe2®h3 i N the
presence, of catal yst such as such as Raney nickel in ce of .a
base sdgﬂog{g%ﬁi ethyl 20 am ne in an organic solvent for %ﬁgﬂ? gﬂrret hanol .
The resulting product is then treated with an aqueous acid such as 6N HC
at a tenperature between room tenper8fure and reflux. The resulting
m xture coul d be subjected to, ion exghang Qromato raphy .to isolate the
and S

product 64sodiuadwaBdh@-Brtyldithivey apdaliks, YeEpaFeag 4 compound of

25 structu i i t not
it a1 o Dot ad R b By i AR AORI R G BucHAS VSRS B e !

sodi um hydualikke Prefefablyy thel reddtionnis eardied loikley treathgarsohitiop|cdzicampousdient such
as t-butyl hronoac t.e bepzyl.br onpacet ate..in a sel.vent .such .as DVSO or
THE an ol PRETPRRECLBABIIF WHE Skt pome oot ap Pl d S REEMAS o

sol utsi on of,; _Oﬁ@gfm gfestructure 62B in THE with sodi um hydri de and

al kyFati onfwé?ltt [ resulatcan‘t3 anion 5 with t-butyl bronoaceate. A conpound of

structure 62B cancdreppmdpdstructiresiaBcavbpprepatedironsa eqrapaind a§2A by

treatment with saodi chloride.jin sol,yent .such O at a
t enper at ur étrbggwﬁﬁgéu&gca&ﬂi&ng\g}t‘l 39&“%3 %‘iﬁ}ﬁ‘& 88}‘%2’{ ‘%%(}i{ Sa 3 lrdéueé) can be
prepared e £9 grufd betWReP S0UTha RABL. by treatment with an
appropriate al kyl netal halide such as an alkyllithiumreagent or an

or ganomagnesi umAedhpamdrofatrectiuedRA sac he peepateg finm a semppundof he presence

of a copper salt, such as but.not |imt.ed t,0.copgper...odide, —copper brom de
di metdhy| sulSERSHE 61Y Eeqiment W ,anfaﬂgropggtgtaitllgﬂmﬁé&a@ge. %“‘rhriﬁea& out by the

treat ment Qigiigivkh }era'Féﬁt or AndrgRbRRhe St haide B M&ilveh sudh asFPor room 15
tenperature wth an alkyl mageni sum chl ori de. L .
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.



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

met hyl ¢ te. WD 00/76958 Method 10: C-4 Substitution 70 10 Decenber
2003 PCW@%%@O?O -58 66 67 R= HN3 R-' H NH2 71 72 DotolP¥afenhed
3-substituted GABA anal ogs 72 can be prepared in two steps fromthe azide
71 through hydrogenation of the azide AB-in the presence of a 5 noble
netal catal yst, s s 5% pal.l adi um on carbon and hydrol ysis of the

resul ting Iﬁ‘i‘tﬂé‘?ffw:t(ﬁ“‘ags‘éﬁ&b‘ﬂenaci d such as 6 N HJ at reflux. The final
product 72 can then be isolated using ion exchange chromat ography.
Conmpound 71 can be prepared in two steps by treatnent of a | actone such as
70 with HBr in a s¢lvel® such as ethanol aRt enperature such as 0C and 10
reacting the res Nagbrom de with sodi ide in a solvent duchbas

di met hyl  sul f oxi de t erperate e-Bgt wee @C and 80¢C Lac can be
prepared in two steps Ry oxidation frpownd such as f. W th_an
oxi dant such as sodi umeriodate in preseRce of a caté e~ a@@mit of -

rutheniumtrichloridez n a solvent such as etonitrile at\=tenperature 15
bet ween O0C and 100C and treatnent of the reSulting conpound w t h6got assi um
carbonate in nethanol foll owed at enper at ure bet ween C and 70C and
then treatnent with an acid such p-t ol uene sul f oni idin a solvent
such as THE at reflux or aj aqueot
tenperature. W 0076958 1-U~RECeer 2003 PCTI 5059@-59-

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 69 can be prepared by a by reduction of a conpound such
as 68 with a hydride reducing agent such as |ithium alum pyhydrimggsin a
sol vent _such as ether or THE and reaction of the resulting. alcohol wth an
acyl ati WQ @GEHE such as acetic anhydride in the presencef mﬁ"%‘é@@ such as
triethyl 5 amine or pyridine or the |ike. Conpounds of structure 68 can be
prepared by reaction of a conpound su¢q as 67 with hydrogen at
approximately 50 psi in the presence of a noble netal catalyst such as 5%
pal | adi um on car#swenipeund sushas69 can bh preparedibaraddy, reducticsrgi auseempennd he

f la 67 beehl: : ! f. 3. 6on : 66
wth a sol ULEBA g ARrERariR P ERRLAR fiend BRERENI Rl aBAEEL " C oy o
such as 66 givenbeudt Sedie? dr THI A requtipawithesdaitiggalobhddywitli #at ment  of a

conmpound such_as one with a strong base such as |ithiumdiisopropyl am ne
in a sol verACYling %nw@a%a@np@ﬁgﬂmeawwewn%soﬁar@eeaw gsdeetybn of the
resul ti ng I i d such as benzyl brom de or benzyl iodide. 15
Conpo%nds %@ﬁé’%&?ﬂceﬁ’?g&gg&m = Hor |oweral kyl) can be prepared in
optical form frCompetddsds sknewre 6 cdnfie prepaeedbyreactidioyf £empbun@® g. Chem
1999; 64(23): 8501-8508;. Koch J. Og.,Chem_ 1993; 58(10):2725-37; Afonso,

Tet r ahedr onsuch@s §7 yatthydragest gppropimately S0mst Péh%a«gee?@ce Wﬁglerrpetallggg;
10(7):1369- . : : 1999 2L L =20). :a7652- 60) . 20
Specific Ex%%%?setss Eggyn%%?ag%dlgnt%%?éﬂ glfsp%-l‘fb?% nonet hyl - 5- met hyl - oct anoi c
acid 0 0 HOmEouBdAH thd\fai?milh Fhcditmpemardd i reactidolecamiremnd 2603 WO

001 76458 PCTL US00IAS010, 40 PEREN sl A gl B8 bl B 2 one 74

compound such as 66 can be prepared from a compound such as 65 by treatment

Q3

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

O*ﬁ/dNBn HO\/CfNBn - ]\/dNBn

74 75

0 O

CO,H
— NH._ NBn
NH,

76
Example 3 77



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

| - benzyl - 5- oxo- 3-pyrrolidnecarboxylate 73 (See Zoretic et

Chem, 1980; 45:810-814 for general nethod of synthesis) (lg?eﬁe}%b,e%@i?ﬂ
mol ) i n Y0 80726988 et hoxyet hane (600 nL) and refluxed for 1BChusemisoThe
reaction was cooled to roomtenperature and 200 nL of water was added. The
reaction was quenched with 1 Mcitric acid and concentrated under reduced
pressure. The residue was extracted with dichl oronmethane, dried over
magnesi um s diBatzy]-4chydiroeyaabyRpeerolidink-yoae4t 0 give 17.47 g, 62% of the
al cohol 74 as Cl%ﬁﬁ' oiL. ﬁo 1&-! NVR (CDC13) S 7. 30 ém 5H), 4.38 (d, 1H, J=
14.7), 4.46 (d, Pedwgmbarghydride (§.05¢ G241 mp)) was mideq g a solptiorsofimethy}- | H)

CR (ki) sageislinrom siihopRcalido it 93 fied okl 608 T e £ 21 OO

R T i T e
. no | ue a e In urn, ri en oS I ne .

g, 0.076 nollgb,"%ﬂﬁﬂ&%{%’ﬁ%“‘( @93'3@ angl reglgxerhfor 19 eurs. The rwétigxlwag g, 0.075

mol ). After c8éled §d ffdni t&ﬁnp%f%%réﬁ!i%ﬁhﬂl gﬁ%té?%sigdéd?%e%‘a%%h:ggk%”t was

poured into another flask. The sticky y W resi due was was twice with
ether and t HeensbedWibnsMaitris astdinidhahcefftreted ahdanedues pesseger Thed 20 and
ting with 1:1 acetone/ hexane

t he residue hr omat ogr, aphe n siljca, .el
to give 7. gf%%%ct?ﬂxﬁ‘ho‘gﬁ‘ﬁa@%ﬂlws dueq gyeravpgmesinmyligfapdnc13) S

7.25 5 bapofata® td @hvnddsito 37e 4. o/ = . 3.38 (dd, 1H,
J= 7. (Smand gbazp) ' 3?‘3(2%*"?%%',& %Nﬁ,]ﬂjﬁi):g%éf gﬁggf%ﬂf’l %{ﬁéfgl)d?ﬂ'l H, S ='7.3

and 204), 2THANWIRICIICH) 37730 GnSSHRABSAAA H, 2601 Hny 43k, 1E. . 1 H
= 10.5 ;nd 9.7). M5, mlez) (relg?iveﬁZS %nflﬁé?ty%j)%f%lf’sﬁn% lgfﬁﬁ, 317

[ Mr2H, 649 3.56RnBGRT, 3.20 14, 1HH3BLO (1d,36), 215267, 22 38 Infs THI.- MS, m/z

1- Benzyl - 4- ( 2 net byl - pentyl)- pyrrolidin-2-one 76 To a suspension of

magnesi um t leﬁagﬁf%ggg Qé’] [bf%)ﬂ’ pl) IR fKBo) 33452946 2B6GHOInd#45.ni t r ogen,
was added aﬁl?%so%qemﬁirég%tcal_land 2- bronopentane (2.88 g, 30 0.019 nol).

After an exOURBrit Teaction” which was periodically cooled in an ice 10
Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -61-

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 (d, 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 em-1.

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



bath, the reaction was stirred at roomtenperature for 2 hours. Eight
mlliliters of Li2CuCl4 (made from 84 ng Li G and 134 ng6pcddntibodd ni of
dry THF) was added-at OC foll owed by dropw se addition of :

1- BenzyWOR0{7698net hyl - pyrolidine-2-one 75 in 15 nL dry PAAFYSUARPhe
resulting suspension was let stir at 5 OC for 3 hours. Stirring was
continued at roomtenperature for 1 hgyr before quenching with a saturated
sol ution of ammoni um chloride. Water was added to dissolve the precipitate
forned, andatlyghswhationomasstisret latroosx tempetatute dirt 2 hars diightoillilieised over

Chf ot ;T h' CRCHodidp i BF e 19ET o ?ﬁﬁ?@@%&%ﬁﬁ@? BB AT, 15,0
10 69% - -4- (2 - DeE ihdi B 2 76. 1H NWVR

(eoc13) ' s s sPRTipted By Mrboihe Rol dryPELA b Aol 1O, HOVES
IH), 2.40 (#rolidibh-2-che 78 ih 15 mdltliry HHBOardithe fikliliing sddpehsion el let 8694 (m 6H) .

M5, mz (relative intensity): 261 [M2H, 100%, 301 [M H+CH3CN, 82% , 260
[ MrH, 5 7294 . 0°4C {cz 3Ntetitsy Stipsingtwas)copiingesi at geam temepezatre fox ] howsigefere 3- neck

1 sag ontebabihifs houes aSRRER AT ol A5 sl A Bacdgon @ (90
pentyl) - pyr &ioLd1ed fhe RreRiffftateFotrhed and thdsolion@is)hdlext@actEd whitiFeth@rsanadded.

Freshly cut sodium beads were added until a deep blue color persisted. The
cool i ng bat firiedveresr magnesium awdate HEbersodvent was evaperatad under vdqugse gnd3be) for 1

hour. Th i op_ 20 i1h ni ' ad st

o & wasTadH Alerp R SAGIER ot BUTRR4IoAOARE BYE 1R CO0rT
t t ' i Ghb t ) . 4 e t j | fate.

Evapslat 1 onSor il B8 A A Bt e et g
ith 1:1 : 0 h

\4’1\{(2- Met h?f;sp;égnutg ’§5 %gﬁ‘g .S%%%%‘%?ﬁ%ﬁé r(\lﬁR/Rﬁ?él%csfsgmzlg )Bz'g?%’(br, 1

H), 3.44 (mHLE.10 @,35)( hB0 mHpH),2. B (g, H)L 00 (@, 4H).(MB, #v/zHyglatived8  (m

%K/Dw’zHJlrdigo(\P,rPltT%g% ?—811%%* %ﬁé&&#z’% I%W&%@%&& %iéﬁ'ﬁ%g} 22003 VO
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
di ssol ved i A-ZeMethybpetyiDHSrrohdine2ohedéd for 20 hours. The sol ution was

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%).



evapor ated under vacuum and an aqueous solution of the residue was applied
to 5 Dowex SOWNK 8-100 (strongly acidic) ion exchange resifypbal,bagopeen
washed wth HPLC grade water. The colum was eluted, first with water .
unti | t @L,}ég was at constant pH, and then wi th 5% ammoni um hydr oxi de
sol uti on. ammoni um hydr oxi de fractions were evapor at Rel’8$M/18078 ot r oped
with toluene. The white solid was washed with acetone filtered and dried
in a vacuum oven for 10 24 hours to gi.ge the amno acid 0.61 g, 59% 1H NWR
(CD30D) 8 3,00 (m 1H), (m 1H, 2.48 (m 1H), 2.30 (m 114), 2.14
(brm 1H), %Aeememe&hwl-&wfthﬂ @ganqiepeiddExamie3] m 2H), 0.60 (m 6H). MS,

oo R Sl o T 5P PSR 2 00100

3- Ani nomet t‘da‘ssoﬁzeﬁ 1d|7ﬂnn]hyf6Nd{GhﬁidCreﬂﬁkéH 162 Q0 1uss! ThbRolltbn e 82 McQ2C HO
79 80 83 Ove NH2 Exampl e 4

1- (4- Met hoﬁaB%W 5“ L Yﬁ?Bmﬁ'yﬁﬂdcﬂq agupeusobutianonfithe residhie dvaseppljed test er 79
5 Dowex 50WX 8-100 (strongly acidic) ion exchange resin that had been washed

with HPLC grade water. The column was eluted, first with water until the eluent
was at constant pH, and then with 5% ammonium hydroxide solution. The
ammomum hydroxide fractions were evaporated and azeotroped with toluene. The

whlte solid was washed with acetone filtered and dried in a vacuum oven for
10 24 hours to give the amino acid 0.61 g, 59%. !H NMR (CD30D) 6 3.00 (m, 1H),
2.85 (m, 1H), 2.48 (m, 1H), 2.30 (m, 1H), 2.14 (brm, 1H), 1.60 (brm, 1H), 1.38

(m, 4H), 1.18 (m, 2H), 0.60 (m, 6H). MS, m/z (relative intensity): 188 [M-+H,
100%)].



To 4-met hoxybenzyl amine (42 g, 0.306 nol) in nethanol (40 nL) at 0C 5 was
added the di nmethyl itaconate (48 g, 0.306 nol) in net hanolmbggérﬂgh)zoog'he
solution was stirred at roomtenperature for 4 days. IN HClL was added t
the solWRPYH*%I 1 oned by ether. The two | ayers were sep é’ﬁé‘ﬂ&ﬂ“’éﬁ?@“the
aqueous phase 10 Decenber 2003 WD 00/ 76958 PCTI US00/ 15070 -64- extracted
with ether. The conbined organi c phasegswere dried. (MySO4). Upon
filtration of the drying agent the desired nmaterial 79 precipitated from
sol uti on t hd#xample4clyrtbedied HrAcnthonsdhyltj2dimathyl-ortandic2id), 29% M5, W
(relative intensity): 264 [MH, 100% . Anal. Calcd for Cl14H17N104: C,
63.87; H 6.51; N, 5.32. 5 Found: C, 63.96; H, 6.55; N, 5.29.

4- Hydr oxynet hyl -1 -( 4- net hoxy- benzyl ) - pyrrolidi ne-23one 80 NaBH4 (1S g,
0.081 nol) was addled in portions to ester 79 in etfhanol (600 nL) at room

tenperature. Aft . ouw@meat er (-200 nlL) was added to the
reacti on andMe i stirred at—room t enper gt ure ove . The 10
resultant solid was lrenoyed by filtration and t |trat'e cercentrated to

give alcohol SO as an oil. 15.33 g, 81% MeB,01z (relative I nt &Mdety): 235
[ MFH, 100% . 4-1oddset byl -1-(4-nmethoxy-benzyl)-pyrragbidin-2-one 81 To

al cohol 80 (12.9 g, 0.055 nol) in PhMe was added tri phenyl phosphine 15 (20
g, 0.077 nol), imdazole (10.8 g, 0.16 nol), and iodine (19 g, 0.075 nol).
“The suspension was stirred at roomtenperature 5 houffys. A saturated
aqueous solution of sodiumthiosul phate was added and the two | ayers
separated. The aqugous phase was extracted with egher and the conbi ned
organi ¢ phases wasfied with brine, dried (MJSOX) gnd concentrated Fl ash
chromat ography (§: 11410 & Xt ol uenesacet one) > gave i odi de
81 as an oil, ) mz (relatiye intensfty): NHH 1009 .

4- (2, 4- Di net eaty!)- 14 .@éy-benZYH?- i di Pﬁ
procedure simlar to the preparation of 1-benzyl-4-(2- nethyl pen ﬁ)
pyrrolidin-2-one 76 wgs utilized to give 8

4- (2, 4-di met hyl - pentyl)-1-(4-nmethoxy- 25 benzyl)-pyrrolidin-2-one as an
oil. 1.22g, 29% M5, ‘rdz (relative intensity):

)l/é”\@ - M“‘*

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



304 [M+H, 100% . 4-(2,4-Di nmethyl-pentyl)-pyrrolidin-2-one 83 To the |actam
(1.17 g, 3.86 nmml) in MeCN (20 nL) at OC was added ceri ¢) pERRBLWHHI trate
(4.2 g, 7.7 mmol) in HO (10 im.). After 50 nminutes a 10 December 2003 WO
00/ 76958wR@I/7EB®O 15070 -65- further portion of ceric ammwﬂfgbﬁytgog@te (2.1
g, 3.86 mml) was added, and after 1 hour the m xture was absorbed onto
silica and flash chromatographed to give an oil. M5, W (relative
intensity): 183 [ M+tH, 100% . 3-Am nomet‘%l -5, 7-di met hyl - oct anoi ¢ aci d
(Exanpl e 4) &ihcRl WREILHE. ?hgbé)ﬁﬁmt':{l’ 8%%&1}(0%&?@5{ \%%ﬁ%f:&&]%/[gﬁOﬁgc}J}?o& give the

3-am nonet hyl - 5-met hyl - octanoi c ac

am no aci d ailtratisiobf the cﬁvﬁng fﬂgént the &%si%&d iﬁ?&térfhtl a9 %&%c)@ltat&p@o 8&%%(.(;1 OMe am

Exanpl e 5: Synthesis of (S Am normet hyl - 5- et oct anol ¢ acl
Me02C 78 0 OVaszrodlected gnd drigy nagirevagmas E&@@, 29% MS m/z (relative intensity):

() dor b orkk Sy PG o A L ERR . QBR 95T Che ester

0. 595 I re’ ic acid was carefully added and, after
effervfgls)c)enceul‘”?gdccﬁej(:lg(gL C\;N%%é'\ldflcjv\%% added to fully quench the reaction.

4-Hydroxymethyl-1-(4-methoxy-benzyl)-pyrrolidine-2-one 80
NaBHg (15 g, 0.081 mol) was added in portions to ester 79 in ethanol
(600 mL) at room temperature. After 4.5 hours water (~200 mL) was carefully
added to the reaction and the solution stirred at room temperature overnight. The
10 resultant solid was removed by filtration and the filtrate concentrated to give
alcohol 80 as an oil. 15.33 g, 81%. MS, m/z (relative intensity): 235 [M+H,
100%].
4-Iodomethyl-1-(4-methoxy-benzyl)-pyrrolidin-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



The et hanol was renoved under reduced pressure and ethyl acetate added. The
15 resultant two layers were separated, the aqueous phase;yBs..5%6kLI @65 ed
with Etg,ég 07]6 Decenber 2003 WD 00/ 76958 PCT/ US00/ 150705 b0%0 ¢ he

conbi ne ?éa% c phases dried (My804) and concentrated to @i ve ?1eavy
oil. M5, mz (relative intensity): [MH, 100%.

(S)-4-1odonmet hyl -1-((S)-1-phenyl-ethyl-f5pyrrolidin-2-one 85 A procedure
simlar to i odi hati.on, of conpound 80 tilized givin i,odi de 85
o a0 1 - bt r FOrSR o CoRjfAmMeRIEYIg fe @i e e adﬁvgéﬁgaﬁer 4. 90;
N, 4.25. Foypdurfhe nﬁ;mfelwas!'!absﬁ tﬁa’on% mﬁcéL:an flash cFromato aphed to give an

4- (2- Met hyl - pentyl) ﬂeny | - et )-pyrrolidin-2-"one 8§ A procedure
simlar to viaviSy eqia(ﬂdammntchsﬁy) b&’hﬁsﬂ&mw%}mt hyl - pentyl ) -
pyrrolidin-2-one 76 was utilized to give 2.71 g, 81.0%of 86 as an oil. M5,

mz 10 (relative intensity): 274 [M1H, 100%, 315 [ MFH+CH3CN, 65% .
(S) - 4- ( 2- MeBhyhipanéthy])-S,Pydimethydioetahodagci (EfamplecBdure simlar to the
preparation of 4-(2- ) rrolidin-2- one 77_was used to give
1.14 ¢, 72.8% of 488 agfua#lmﬂrﬂrtc{%ep pfra(twew&?*.%n?lﬁf@ﬁls?mthy 170 [ M+l H,
109, 211 [ MhnbisGER (@%mﬁl@ wa%%uﬁié’d%' Oﬁv@the amino acid as a solid. MS, m/z

(S) - 3- Amnonet hyl - 5-met h oCtanoi ¢ aci rocedure simlar to the
prepar at i on(miatﬂemmhaﬁgl[k@ﬁrdtﬂﬁ%] octanoic acid (Exanple 3) was used
to give the amno acid (exanple 5) 0.88 g, 74.3% 1H NWR (CD3CD) S 2.95
(m 1H, 2.80 (m IH, 2.40 (m 1H, 2.25 (m 1H), 2.05 (brm 1H), 1.50

(brm 1H), Ex3amples: Sphthesis dD(S)+3-AftihometB0-ScmethyHpctaRficeid nf z (rel ative
intensity): 188 [MtlH 1009, 186 [M 1H ,100/a], 229  [M+1HECHSCN, 30% . WO

00/ 76958 10 Decefber 2003 PCTI U50011507f - 6f- Exanrpl e 6: nth sis of
(S) - 3- Am nonet hyl- 7- pet hexy- 5 met hyl - he aC| d 85

MeO,C

78

e 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,

RS



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-((S)-1-phenyl-ethyl)-pyp.olidi fypg- one
88 5 A procedure simlar to the preparation of :
1- benzylwdedrdosget hyl - pentyl)- pyrrolidin-2-one 76 was fol b@_}ﬁﬁg @i‘f\ﬂ'd‘g t he
adduct 88 as an oil. 6 g, 74% M5, mz (relative intensity): g JerH,
1009 . ‘

(S) - 4- (4- Hydr oxy- 2- net hyl - but yl ) - 1- ( ( S64- phenyl - et hyl ) - pyrrol i di n- 2- one 89

04 (2 nL % Wi | - ded to th | k 88 10
(5.8 é} 0. ngid t?}rrltf):l &%n%é{ggB{‘és{éi?n%%wﬁﬁﬁg&cfnﬁﬁﬁ? ?0 g’ﬂfaie i Yeri odat e
(11.4 g, O. gﬁg\@g), bz &@ﬁti.@ggﬁ&sitﬁ:gﬂ_‘_}g llgg%el_s, Tt he suspension was filtered

and the solids washed with dic romet han he filtrate was concentr at ed
and the residue azeotroped with toluene. The residue was dissolved in

et hanol and @04l dréde . { . Jhe, suspension was stirred at
room terrpergiau‘ggmlﬂgggh\?g%gq%ﬂ?p ﬁﬁwﬁcﬁthﬁg’g%g?lﬁ '&,22505% d and the m xture
di l uted with et héyprothdure simsitdrit@atie ibdmaticary ef Gompmﬁld%mﬁs’v\itﬂﬁkea@@vigge

[ ried

aqueoys phase,. extract Wi et her and the conbi ned organic
( I\/gSOIé) and!@b‘ﬁéﬁﬁ%ﬂ .365%? &s‘%‘}'@@’éﬁ?f@@g@@ﬁ@l3%@1156912@987-43; H,
PCTI US00115 ) - <CRrong h L1 -h ne/ Et CAc) of the residue gave
an oil. 4. 2Q'§,8’T?’g§@25wg?‘m%q?%§r R TG bl y): 276 [MH, 100% .
(S)-4-(4- et hoxy-2-met hyl -butyl)-1-((S)-1-phenyl -ethyl)-pyrrolidin-2-one 90
4-(2-Methyl-pentyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 86
A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-
pyrrolidin-2-one 76 was utilized to give 2.71 g, 81.0% of 86 as 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, m/z (relative intensity): 188 [M+1H, 100%}, 186 [M-1H, 100%], 229
[M+1H+CH;CN, 30%].



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 mi nutes the nethy}pi.odiderdod- 08 g,
7.66 mmol) was added and the solution stirred at roomtenperature .
over ni ¥R 00/769%on whi ch the reaction was diluted with watf&T{S8HHB0) . The
solution was extracted wth ether, and the conbi ned organic extracts were
dried (MySO4) and concentrated. Fl ashychromatography (90%to 50%
hexane/ acet one) of the residue 10 gave the product 90 as an oil (1.1 g,
529 . MBS nEza@ple ¢:\$yithds®O6f)(S)-3-Aminomethyl-7-methoxy-S-methyl-heptanoic
(S)-4-(4- Met hoxy-2-nethyl -butyl)-pyrrolidin-2-one 91 A procedure simlar to
t he synt hea¢id of 4-(2-met hyl -pentyl )-pyrrolidin-2- one 77 was utilized
giving lactam91 as an oil. M5 mz 186 (M+H, 100% . Exanple 6:
(S) - 3- Ami nonet hyl - 7- net boxy- 5- et hyl - hept anoi ¢ acid 15 A procedure sim|lar
to the synthesig of exangle 3 was fQlloyed. The resultant Gamno acid

| N mz 204

i sol ated from i fin- ekchange ©hr omat o rap was recrystalli
nmet hanol / et hyl t9 give the@ exahpl™h 6 as a white s

(M-H, 1009%) . " Cal cd 03: C, %940%04H  10. N, 6.89.
Found: C 58. 71, H 10.21IT N, . WD 00/ 7695869 NaCl_./ DVSO, H20 Exanpl e
7: Synt hesils™0f (S)-3- Ami nonet Ayl - 6-f | uor o- 5- et hyl - hekanoi ¢ aci d McQ2C <
85 CO2Me NaH, DMSO Me02C > Me 92 95 H2N 6N HCl | arBDHIe 7 H2C Na, NH3
Ph
85 88 89
Na}I,MeIl
18] 6] O
o J\P
_ 2 NHa Na, NH, B
RN RN 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



94 10 Decenber 2003 PCTI USO0/ 15070 MeQ2C 93 NaBH4, Et OH 37 Ph
2-|Vbthy| 2 [(S) 5-0x0-1-((S)-1-ph

enyi - fPéF goli din-3-ylnethyl]-malonic acid dinethyl IODengsb §OQ3TO
dlrrethyl rret mal onate (1.06 g, 7.29 mmol) in DVSO (7 nl f]
tenperature was added NaH (291 ng of a 60% di spersion in 0|I) After the
ef fervescence had ceased the lactam 85-8% g, 7.29 nol) in DVMSO (5 nL) was

added. After t he _.agueous sol ut| on extracted with
ether. The 5&%?%8@‘%&@@% ga ﬂ%@%ﬁ‘ﬁg@@ TW WHeVeERoL) 44t 73Gn Mt r at ed.

10 Fl ash chrppglensive iténdity):- b Asgrang/ of the residue gave the
product as an oil (1. 7n t%{)810/() Ir:m)@/t’i>,48 (MrH, 1009 .

2- Met hyl - 3-[ (S) - 5- 0x0-1- ((S) - 1- phenyl ethyl)-pyrrolidin-3 yl]-propionic
d t hyligegs 04
ol ), vt ot L8 (T Eboky 2 BRI AXS pbn BB e Bidiprrite OF
hours. The sol ut iTmalegto! Sﬁdblgea%mmobtmmm&@r(&t)rrﬂgaﬂﬂic@;ﬁteﬁi}ﬁra't&féed and t he
aqueo sol ut| on cemher 2003 WD 00/ 76958 PCTI USOQ 15070 -70- -
S RGE r TS Batbeaf
Wit h ﬁ he 8‘6 AP % 1B,aib Afer Ymimpes Bemelydodided)s g,
concent rat ecr 66 ﬂmmmmtaaa e

resi due gave the product as an oil H 100% .

(S)-4-(3- Hydlpgayulnch@s mgacnpnmld)lumd(\(nﬂ) wmep 1800/ inLpt Thel sphpipnrvedsi di n- 2- one
5 37 To the 3. ( 2 in EtOH ( was added NaBH4
(37 g o 165 A g remhinkd abetrte Fufci g (igd MeOOR A he
sol ution Wa%oncenu'ated. 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.



cooled to OC and 1 Mcitric acid carefully added foll owed by water. The
solution was concentrated to half volunme added and extragfgd.ostIboBs her .
The conbined 10 organic extracts were dried (MySO4) and concentrated. Flash
chronat W@®HKYE8 (1:1 hexane/ acetone) of the residue gavePERYSHVEBARt as an
oil (2.6 g, 59%9. M5 mz 262 (MtH, 100%.

(S)-4-(3-Fluoro-2-nethyl -propyl)-1-((Sye.l- phenyl -ethyl)-pyrrolidin-2-one 94
To DAST (1 g, 6.2 mol) in CH2C12 (20 m_) at -78C was added the 15 al cohol
37 i n CH2CIEx4hpler:) Synthesis ofl (ShdvAminomatB@l-6HmoseSunethyl-hesanwic agd to room
tenperature. After 7 hours the solution was carefully quenched wth a
saturated aqueous sol ution of sodium bicarbonate and the two |ayers
separated. The organi c phase was d eq (MgySO4) and concentr Fl ash

chr omat ogr aphyMe¢ o\t 0 66% hexane/ ?e) of the residue Q}? pr oduct

as an oil (&00 ng, ZQOW/O M5 m 4 |, A0
(S)-4-(3- Fluo rrolldln-z*gne_g’é» cgdure simlar to
t he preparatlonWW -metggb

entyl)-pyrrolidin-2- one 7 was utilized
affording the lactamas an S8rP29 242 ny, 68%. Ms mizMBg (M 100%. 25
Exampl e 7 (S)-3-Am nonet hyl - 6-fl uor®- 5- net hyl - hexanoi ¢ aci d A procedure
simlar to the synthesis of exanple 3 was followed. The resultant am no
acid isolated fromion-exchange chronat ography was r%"(’:”ﬁ?&% lized from
nmet hanol / et hyl acetate to give exanple 7 as a white solid. WO 00/ 76958 5
10 Decenber 2003 PG/ USOQ 15070 -71- z /E? (M 100% . Anaf). | cd for

C8H16F1N102: 0. 02 H f S4alg,H 9. 10; 139 phgund: C, et 9. 24,
N, 7.72. Exanpl : nt hes+s—ef —~—
(S) - 3- Ami nonet hy}-#@- net hoxy- 5- net hyN- éxanoic acid 97 Ci H2N O

F F HO

95 94 37
6N HCl l
HzN/)/\r\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



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{jpaembd hbe
synt hesi‘ﬁ ﬁ& Sg-4-(4- nmet hoxy- 2- met hyl - but yl ) - :
1-((9) - 1-8 P& et hyl )-pyrrolidin-2-one 90 was utilized gPGTHE00MSHr 96 as
an oil 10 (90 nmg, 37%9. Ms "z/z 276 (MH, 1009% .
(S)-4-(3-Methoxy-2-net hyl -propyl)-pyrrojd.di n-2-one 97 A procedure simlar
to the synthesis of 4-(2-nmethyl-pentyl)-pyrrolidin-2- one 77 was utilized
gi ving 97 asvifinether. Thy combiped 9ganic evBravtszwer driediMgSOLDaRG conkbntkatedpl e 8
(S)-3-Am norﬁgsgylh-é& met hoxy- >- et hgol - hexanoi ¢ acid A procedure simlar to
t he synt hesitd®BichEXBRARERPRY ({170 to,pp'Grreatanciasstonep afithe aesiduengave theci d i sol at ed
from i on- exGhaRE 28 M SRS 8P ' from met hanol / et hyl
acetate to g?ve Exanpl e’ 8 asghwv\ﬁmsgg‘?lf@/&%}él’ m@}‘j’l% (MtH, 100% . Anal.
Cal cd for CgHL9N103: C, 57.12; H, 10.12; N, 1 0 Decenber 2003 WD 00/ 76958
OMWN -72- 7. Fourd; o 04 Ho10.37. N _.7.30. second . batch
preci pi tat egg}_‘rI g?n %ﬂer&?'ro%stz%]ee%llTdeﬁB}’@'l(%.S)Sll\l"rpa"[ef'ggﬁ'ih?@é’xré' glidinaZ-gge 14 NVR) .
M5 nmlz5 190 (3WHH, 100% . Exanple 9: Synthesis of
(3S, 5R) - 3- Am no%- 5-net hyl -oct anoi ¢ _aci d rﬁ/drochl oride (S)-dtronellyl
bromi de MeMyCl, ester & (R, Q0L molxin B3QH (100 mL) was added NaBH,

(3.7-g, 0.10 mol) and the mixture heated to reflux for 2.5 hours. The solution was

cooled to 0°C and 1 M citric acid carefully added followed by water. The solution

was concentrated to half volume added and extracted with ether. The combined

10 organic extracts were dried (MgSOy4) 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



0 UGH, H202, THF, H20 0 0 CO2tBu 102 BH3SMe2, THE Ts HO -CO2tBu 103 Ph
CQ2tBu 101 G, H2SO4- H20 PCTI USOO 15070 0 Oy' NH Ph' l(H)ge bg?gﬁ
Me3COC! kyo Jifeedd02C 99 NaHMDS, 0 0 1 Br CH2CORt Bu OMN' Vv plot U0k 07 C Ph'
++ Cl, Et3N, DVAP, CH2ClI2 NaN3, ~"MSO, 50 C TsO BCD t $u

71-
m/z 177 (M, 100%). Anal. Calcd for CgH1gFN107:0.02 HHO: C, 54.11; H, 9.10;
N, 7.89. Found: C, 53.75; H, 9.24; N, 7.72.

Example 8: Synthesis of (S)-3-Aminomethyl-6-methoxy-5-methyl-hexanoic

acid
0 O 0
Na, NH, J\Ph NaH, Mel J\Ph
R e R e er————r
/° O HO
97 96 37
6N HCI i
-
H,N /)/\‘/\ 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,



100 N3 CO2tBu 105 RaNt, THF, H2 I H2N CO2H Exanple 9 5 HZN 6N HCl C02t Bu
106 HN 107 (R)-2, 6-Di net hyl -non-2-ene 98 To (S)-citronel lé{F &&%?@3(50 g,
0. 228 m)l) in THE (800 m.) at 0OC was added LiCl (4.3 Q) Tl Fove y CuCl2
(6.8 9) 30 minutes nethyl nagnesi um chloride (152 M

sol uti on i n J@%ﬁ? Al drich) was 10 added and the sol ution v&@%ﬂﬁgépoom
tenperature. After 10 hours the solution was cooled to OC and a saturated

aqueous sol ution of anmonium chl oride ~-7garefully added. The resultant two
| ayers were -&ﬁ rat e&e t he. aguequs @hase extracted vvlth et her. The
i

conbi ned or ¢ 78, 10-P 6N {135 jecand baigh peecinitatad g thapD 00/ 76958

Furt hor pur PRTESIRBNS USCRRAT Erdtomes by CHOTRO1MY i B 8PS 103§0s0, "

37.35, 32.35, 25.92, 25.77, 20.31, 19.74, 17.81, 14.60.
(R) - 4- Met hy Ci, d To.al kene 98 (20 0.13 nol) .in acetone
(433 ) wa xa'&g'@aél%ﬁ Bﬁ&@bmﬁﬁﬁn(ﬂw“é hylb-mythdroctanpiepeids (33

m.) / H20 (14ﬁy&lﬁl& e D0 minutes. After 6 hours a further amount of Cr03
(26 g, 0.26 In H2804 22 n1_)/H20 (100 nL) was added. After 12 hours
CrO3, HzS04, Ho0
the sol uti OQ)q‘%élynganLJét d!ETHF'tO‘FOf;Of;r: ew 3, H2504, Ha HOzC\/\r\/
Q
98 a9
2
O NH
PH
LiCY, EtN,
Me,COC, THF
LIOH, H20», NaHMDS, o
Hoi(\r\/ THE, Hy0 - o’?LN j’\(\r\/ BICH.COtBY )kui/j/v
IS, —
COtBu PH ™ “COBu THF,-78°C g,
102 101 100
BH3SMey, THF
TsCl, Et3N, DMAP, NaN;, DMSO,
CH,C1 0
HO 22 TsO 50°C Ng
1103 104 105
RaNi, THF, H,
HZN’\(\r\/
HZN/\(\l/\/ 6N HCI COztBLI
COH 106
-
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



solution extracted with ether. The conbi ned organi c phases were dried
(MgS™) 10 and concentrated. Flash chromatography (gradie 2:1
hexane/ Et OAC gave the product 99 as an oil. 12.1 g; GSA%DQéen%fljﬁorog
(relati WOW6RHsity): 143 [MH, 100%. PCT/US00/15070

(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 tgiethylamne (49.9 g, 0.494 nol) in
15 THE (500 nL) at OC was added trinethyl acetylchloride (20 g, 0.17 nol).
After 1 homncbiltt}iteq ] givg an 0il172.6gl 93%al sealdwtitio dirthenpatifivatiohe

oxazol i di nogse &M 17 rml{. The m xture was warned to room tenperature
and after G B(ﬂ%mﬁZIQDQﬁlﬁhéhmaﬂw 37.3%,B386025. 905 e sol ution
concentrated under_reduced ressure. Flash chromatography (7:1

hexane/ Et O@Q-”b’al?e‘iﬁg gdré"&é t 100 as an 20 oil. 31.5 g; 79% [a]D = 5.5 (c
1in CHC 3). M5 n12 (relative intensity): 304 [MrH 100%.

(3S,5R) - 5- et hyl -3 i‘4R 5S) - 4- et hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-

car bonyl) o@a hybheptagoicanid 99 ester 101 To oxazol i di none 100 (12 1 g,

0. 04 in THE S

sol ut| on in THF) T{)i@% 9§(@? gb@tQ olrnn%gtgggaigﬁ% %ﬁl\% Qjﬁlg a(fgh'ﬁigfl) was
added. The €oDy{(3Dg NESnRA) mr}€2304)(334nh}7HQS) @46 ni0Gvansh miriees. Witefed t O
roomtenperature. After 16 hours a saturated aqueous solution of ammonium

chlori de waé hauedugther atheurttwd (r@y €26 g Skpaurmil eid HiB0k @8wddHyPhase  was
extracted with ether and the conbl ned or?anl c phases dried (MySO4) and 10
Decermber 20090wd-boryadisd. After Ustoonrs do7olution wesohinéas wish brine sidithe

O e OGSy b0,
171 152 Y 98, 38.77,
L7036 152tbeqpiaiity b Sfomisigthy hgfingy B Boibmoy
(S)-2-((R- %\Whhptmhﬁﬁ_}/@ arsoid.ci2nl g; GiCh.AME8; tér (relltine)ihtensityyr 140pVAH, est er
101 (10.8 gm@% 25 mol) in HO (73 nL) and THE (244 nlL) at O0C was added a

prem xed so n of LIOH (51.2 nL of a 0.8 Msolution) and H202 (14.6 nL
of a 30% solution). After 4 hours a further 12.8 nL LiCH (0.8 M

(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) and 3.65 nL of H202 (30% sol ution) was added. After 30 m nutes 10
sodium bisulfite (7 g), sodiumsulfite (13 g), and water (@Bcdthhe M5z added
foll owed by hexane (100 nlL) and ether (100 nmL). The two | ayers were :
separ at &0 owrsesst he aqueous | ayer extracted with ether. Theramsubisoge or gani c
phases were concentrated to an oil that was dissolved in heptane (300 niL).
The resultant solid was filtered off agg the filtrate dried (MgSO4) and
concentrated to afford an oil 15 (6 g, 93% which was used wi thout further

purificati onondditrafBiZFlabiebibindfoerdghly 03 Hekhne/BRY e
(3S, 5R) - 3- Hyg?oxy?ret hyl - 5- met hylg-rol:g1 gnoi C ac? d t%‘%)tl\é-sgﬁt yl é*éltmérm&g% To

acid 102 ( 3.268higs solidAR4g; M%) [ F138.2 &00inCHCa)). U3 vadR 0oteNEBES. Me2 (36 ni

of a 2 Msolution in THF, Al drich) upon which the solution was 20 war ned

to room t enp@Ep@LNA26.47Af 124135250 K33.6% 128.837cH1%$6)180\85208188| §5.34,0r der to
control the effervescence) to the solution followed by brine. The sol ution

was extract30PuB8.A7cidhitd, 38, BASOUNDI, ROBEHROAR] M.fhd4e8. dri ed (MySH4) and

concentrated under reduced pressure. Flash chronatography (4:1
hexane/ Et OAc) gave al cohol 103 as an oil (2.0 g, 59% . 13C NWMR (100 MHz;
CDC13)5 173. 6)-2AR)BRD-Méthybpenty])-aitcibdc add L26rt-BanI@steB 3055, 29. 99, 28. 31,

A A N T O RO
oot A0, B i o LD 2 SR i 5™,

tosyl 5 chipiofad(@ms. oFa MR1BRh) ARk Usloubda RRUS 13 M O iR 0Bged_and

the two | ayer's 'Separated. The aqueous phase was extract

t he conbi nedolutigayisi 3.pbagess Hgggcmwtssmon;ms GaduEe AR B thindte @S h
chromat ography (95% hexane/ Et OAC) gave tosylate 104 as an oil (2.94 g,

919 . IBC NMRofiueObisetite (ECIRiuMADIRO (13} a8 waled B6ORL) 3R 203ed 128. 12,
80.80, 72.1 39. 7 38.0 0,37.89, 32.67,29.71,28. 22, 21.83, 20.10,

19. 54, 14. 4g°H¢ved Byhe ﬁ?%@wﬁﬁp&@%@@?)ﬂ-ﬁ&b&ﬁwé&m weresepamiedy | est er
105 Tosyl at gndQte dqhe8ds ByerlextrattiwitP&ters T8k CBhBHlH Sréahidthdles Refd2 ™)

wer e
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.



warnmed to -50C in DMSO (30 nmL). After 2 hours the solution was cooled to
roomtenperature and diluted wth water. The sol ution was ith
ether 15 and the conbi ned organi c phases dried (MySH) ané@ig%%%gjﬁﬁag%med to
give an oil 1.54 g, 79% Further purification by flash chronatography (95%
hexane/M® K958 gave an oil. [a]l) = -8.3 (¢ 1 in CHC13) .PCI¢S 0100 MHz;
CDC13) 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- 2@3%8R) S hleklyyl-Bitohehyl4-adfomyhixynmthyl)-oetanoieuicid teatbatyl 106 Azi de
105 was treated with 5% Pd/ C and shaken under an atnosphere of hydrogen
for 20 hours €H#§Er 4upon a further 200 ng of 5% Pd/ C added. After 6 hours

the 71trate was oAIREd3ust o8 ek hslof iy OHa O (AIMDY sl ves found
to be a mxture of prlerrary ag% neg_fLOG- agg actza%ﬁgm .75°g) whi ch was
used 25 Wit hQphpérdfiird Qs Redddithieliiine EX48Pb 624 mol), DMAP c}20 m_ig% and tosyl

(3S, 5R) - 3- Am nonet hyl - 5- met hyl - oct anoi ¢ ‘aci d hydrochl ori de e m xture of

the amie 106hinrilet@BS g, Hl1drmald7Aftar TAuhoprs WNHEH wag addedjand tienwadayerao ni)

Cemperaturc. RRUBEr Sonslibeit RSyl e gL BT Ao ol areemissi e
10 Decenber 2Z{}asesWR<aQMESTY aREToASNRA1a0FAsh cHibmatpraphiyasdezed from et hyl
ny

acetate to give the amno acid as a white solid 605 . M5, mz (relative
intensity): %&%@A@%‘% tosgﬂﬁé 10484 &floil P94 g,%a)l.m@ boGme3. 68; H,
9.91; N, 6.26. Found: C,~53.83; H 10.12; N, .07.” WD 00176958 10 Decenber
2003 PCT[ USEPCENAT1.60714482438071 030.89nt28ek), 8080, 72.15, 39.73, 38.09,

(3S, 5R) - 3- Am nomet hyl - 5- et hyl - hept anoi ¢ aci d (Sg?-(-)-O'troneI | ol LAH VNB
THF, 0C to 3%89.32-67,29.71, 28.22, 21.83, 20.10, 19.54, 14.49.

(3S,5R)-3-Azidomethyl-5-methyl-octaneic acid tert-butyl ester 105
Tosylate 104 (2.92 g, 7.3 mmol) and sodium azide (1.43 g, 0.02 mol) were
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



109 CT03t H2S041 H20 1-102Ct,-~ Ph' L'C, Bt3N, M3COCl, THF HO 113 |
BH3SMe2, THF HO 114 112 TSO 115 NaN31 DMSO, 50*C 116 RaNﬁODI%E{oeJ’i%Oé 117
Exanple 10 ill- HNP"~ O 118 Met hanesul fouic acid (S)-3,7-di methyl-oct-6-enyl
ester 108 To S-(-)-citronellol (42.8 g, 0.274 nol) and triethylamne (91

ML, 5 Gvéboj7¢ed ) i n CH202 (800 rnL) at O C was added netpapesstReRnY!
chloride™ (26 nL, 0.329 nol) in CH202 (200 nL). After 2 hours at O, C the
solution was washed with IN HCl then-B8+4 ne. The organi c phase was dried

(MGSO) - angecr il 6ae At Ca ROl 00 u R dnif§ 3o la A solfd 3 S US©
MS, m/z (relative intensity): 188 [M+H, 100%]. Anal. Calcd for

- C1gH21N1O2:HCly C, 53.68; H, 9.91; N, 6.26. Found: C, 53.83; H, 10.12; N,
6.07.



WD 00/ 76958 PCTI USO00/ 15070 -78- purification. 1H NVR (400 MHz; CDC13) 5.05

(IH m, 4.2 (2H m, 2.95 (3H s), 1.98 (2H m, 1L.75 (Iddecciher 2H0f

(3H, s), é?@‘%”ﬁ? m, 1.35 (2H, m, 1.2 (1H m, 0.91 (3%¥§ 1:n1§:bg Hz) ..
(R) -2, 8¥&° | -oct-2-ene 109 5 To al kene 108 (60 g, O. P 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 lithium alummaum hydride was added and the
solution warmed to roomtenperature. After 18 hours, a further 3.8 g of

l'i t hi um al ufigeln8; Prrihesis ohR$eR)-AAminomethyk-Trmethylthepdanaic aeide reacti on
was careful ly queneqgdus th INcitric acid and the solution 10 diluted
further with brine; The resultant two phases were separated and the

or gani ¢ phase was &ri ed (MJSX) and concentr at edCr 2%t ord an oil which was
e
I

. used without further pugjficatiron. M5, mz (relatifg@ int%gsity): 139 [MH,
1009 . (R)-4WanoWquWmﬁa 2?N4Tynt hesi s
of (R)-4-nethyl-heplanoic 499" 15 was &tilized giving the acdd as an

.ol (9.3 g, 56% 0,%\/5, mz (relative intg@sity): 129 [MH 10004 . (4R

5S) - 4- Met hyl - 3-( ER - 4- et hyl - hexanoyl ) - 5-phenyl - oxazol i di n-2-one 111 A
procedure simlar to the synthesis of (4R 5S)-4-nethyl -3-((CR)-4- met hyl

hept anoyl ) - 5- phenyl - oxazol i di n-2-one 100 was utilized gi vbéwxazol i di none
111 20 as an oil (35.7 g, 95%. M5, niz (relative intensity): R90 [ M+H,
100% . (3 PR

S,5R)-5-Met hyl -3-[1-((4R, SS) - 4- net hyl - 2- oxo- 5- phenyl - aiGZEgNi di nf 3-yl ) -

met hanoyl ] - heptanoic acid tert-butyl ester 112 A proceseeigumi |ar to the
preparation of (3S, 5F€)-5-L H%/?l -3-((4R, 55) - 4-

met hyl - 2- oxo- 5- phenyl -oxa’rzaglf’l 2he- 8- c@r bonyl ) - 9giNDfoi ¢ acgd 4 ert-butyl
ester 101 25 ge? ng, oi PreHzCQPug: B19Y .
(S)-2-((R)-2-Methyl - Butyl) - succi niye{aci ter bWy et ef 113 Jo ester

112 (7.26 g, 0.018 aojiu in H2O PB3 ni:) ard,BHE (176 niy,-at -~ 0C was added a
prem xed solution,gf LiOH (37 nL of g,p0.8 Msolution) and 1Q,Pecenber 2003

WO 00/ 76958 PCTI 15070 -79-
BHBSMez,THF

TsCl, Et;N, NaN,, DMSO,

DMAP, CH,CI

C‘OztBu COztBu COztB\I
114 115 116
RaNi, THF, H, l

HN
COz‘Bu

H,N 6N HC 117

CO,H

' HN
Example 10

Methanesulfonic acid (S)-3,7-dimethyl-oct-6-enyl ester 108
To S-(-)-citronellol (42.8 g, 0.274 mol) and triethylamine (91 mL,
5 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



H202 (10.57 nL of a 30% solution) and the solution warned to room
tenperature. After 2 hours sodiumbisulfite (7 g), sodiu lfite g),
and wat er 60 nL) was added and the two | ayers were sepg]rlg 8¢ mg’ﬁﬁiot%%e .
aqueousWMOBPEF958ext racted with ether. The combi ned organi cPqiTESIOL5Mr €
concentrated to an oil 5 that was dissolved in heptane (200 nL). The
resultant solid was filtered off and t%_filtrate dried (MgSO™4) and
concentrated to afford an oil (4.4 g) that was used w thout further

puri i cati onpurfBSiaf) 3 NMRr @uy mﬁy@wﬁ‘%%ﬂ?@; ARk, 85! S04 B -uty!

ester 114 A procedure simlar to the pr

(3S, 5R) - 3- hy HpBXYHRinhyI.75 (19, MRt (3106}, aBqueL, api d - Dty 103 was
utilized givin )(al cohol 1(14 alg?an (t)i I }(go(lgg[ 8‘9’ g%%ﬁﬁi\}gﬂ In% gqf’ﬁng’ati ve
intensity): ‘Mg(%lég J=6PHEM (CH3) 3C, 1009 .

(3S, 5R) - 5- Met hyl - 3- (t ol uene- 4-sul f onyl oxynet hyl ) - heptanoi c acid tert-butyl
ester 115 To 114 al cohol (2.53 g, 0.011 nmmol) in CH2C12 (140 nL) at OC was
15 added pyrtRkhe-Dimeghyl-oct-egedd?), DVAP (100 ny), and tosyl chloride

hours aher cupon  18PLRERABS T8 Brltesd Faste e |1 L et el sl iumnour s 1
WL br i ne. Chemor e £ VDR S ot ey aduata e EARRSIES v aony

with brine then or _drie and” conc S ronat ogr aphy
(95% t 0 86% Homies hydadones a dothy saltrgori darmad @rooi tefmperfalirg, ARG . 13C

09 a8 S PR3 ¥ o R el o8 Vs 2ot msir a bty 4
(3S, 5R) - 3- Az} Hhoms ik réactivh s chRFLRY RhichcRE] Hith AN ciltsd Wdid ?ﬁ‘y fi sbilffion

pr ocegblre simlar to the preparation of (3S, 5R)-3-azidone

met hytYoct an@ﬂ‘ge‘é\@iréhef@Fi'ihlkimﬂyfrhéic%ﬂtallﬂslmm&asutw&rbzqmb:giedhmgﬁmzb oil 0.956
. 97% MNB, oz L Ve Lty): 228 [MN 9. 10 2003
Wo 00/ 56958 %‘%ﬁﬁ?&%ﬁ%ﬁ“’?‘%@@?@ﬁﬁ}% f%c?é?%ﬁ‘izm%%%tayﬂl-@gﬁ&a%i n-2- one
118 3S, M I b R eatds ARTple] | :

117 Az d((a 11‘25%%18;%9 mg) wastpltmfli gat%" W ?%”53%5@%‘“%@%%}éf@;‘%ﬂéﬁ"’é’ﬂ?ﬁ{f r

and shaken under an atnosphere of hydrogen for 36 hours. The catal yst was
(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



5 renoved by filtration and the resultant oil used without further
purification. Exanple 10 (3S, 5R) - 3- Am nonet hyl - 5- net hyl - anoi. | Bd The
m xture of am ne 117 and |lactam 118 was treated with 6N H g‘l?}f&)

sol ut | JHORRTHEY to 50C for 17 hours then cooled to room¥ 15
concentrated. The resultant oil was subjected to ion-exchange

chromat ography 10 (Dowex, strongly acidig-resin) using 5% amoni um
hydroxi de to give a cream solid which was recrystallized from

met hanol / et hilpOad@0.47 ank of g30% fodgions pyd the saiutieb wermed 15ORBY hy| - hept anoi ¢

e and

acid, exanple 10. M5 rel ative jnt 174 009 Anal . C
alcd for C |t@9‘FPeiat@1N ﬁgﬁrzé‘éw’@?c@@‘m hsul%% 6@3 fqdiym gylfite @8&% vatgp 53. H,

ﬂ: 3gyn{\‘he; g&)o?i??g?%% Redngafl0 o e&%&@%&%ﬁg é&aﬁ&ﬁ@laaféil Exanpl e

_ 3- Am noi net hyl - 5- met hyl - oct anoi ¢ aci
(R) - ci t r onel kyfradiedowith ether. THd@ohisidiedlor@DAt Bhast2 welel@nkiDthpdl 1o a2l 122

CO2t Bu _H2N H ample, 11 126 - 2,6-0 net hyl - - 2- 119 12 (5. 36
0, 303 ol fheans Eie e Seherene M Bt S Esiltact PR Vs ifersd i |
the filtrate dried (MgSO4) and concentrated to afford an oil (4.4 g) that was used

without further purification.

(3S,5R)-3-Hydroxymethyl-5-methyl-heptanoic acid tert-butyl ester 114
A procedure similar to the preparation of (38,5R)-3-hydroxymethyl-5-
10 methyl-octanoic acid tert-butyl ester 103 was utilized giviﬂg alcohol 114 as an oil
(2.68 g, 69%). MS, m/z (relative intensity): 216 [89%], 174 [M-(CH3)3C, 100%].

(3S,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-heptanoic acid tert-butyl
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 together in dry THE (40 nL) for 15 mnutes. The resulting solution was
added to nethyhnagnesiumchloride, 3.0 Min THE (168 nlL)

nitrogen. atnosphere and stirred at that tenperature for %gbﬁgﬁﬁgggﬁgTo,the
reacti on"O&I&hsi on was added slowy (R -(-)-Citronel |yl PGFES08807055. 16 g,
251.8 mol ) in THE (100 nL), and stirred at OC for 2.5 hours. It was warned
to room 10 tenperature and stirring wasggontinued for an additional 1 hour.
The m xture was cooled to OC and quenched with saturated anmoni um chl ori de

Solj ug i _ond Thés)'%U@eZwM?h}’lvhsyi)hg{rrdidineﬂ}bndIisltmd %s;sn?j-svmmmﬂnd mggrp wat er ,
an rire ovear . £ SO} ut n S C entrate under redadauce pressure
to afford 36S?8%%‘?8%@8@#&%2@’3%5%98@/76958 PCT/ USOQ 15070 - 82- 94%
of (S)-2, 6- Di et hyzide162689 e Svad freich wilS209 | verimtensity): 153
DM iR 2000 ron TareAcEr e el vl E20MRY [0 B KPTHR GAREY) 1) Lhe

(S) - 2, 6- Di nef¥shakemundes aa atmesphe. of hydrapss for Inimdurs. i Theamediystevas5 (1 L) at
0C was sadded Jone ' 0Q ni r QQw ver 1.5 hours and |et
stir at roomrterrpgrbé'tqﬁr_rg g‘ no&l%e%%ﬂﬁéng %‘%eaé@@wﬁﬁ“ﬁﬁmﬁcmg pour ed .
into a saturated solution of Na2SO4 and extracted into ether. It was washed
with Dbrine n ed in.vacyp.. Jhe oily residue was dissolved in
net hanol (70%%%T%geng?m%4Tmexﬁyl‘g‘Wt Nb%f@fP?‘Pé&"? or 30 minutes. The
aqueous 10 sol utmmﬁm&@ﬁé&%%?%ﬂ%@%@u@%@%&%%ﬁi#@ﬁﬁ@ and
and C

extracted into CH2Cl2. The solution was dried over oncentrated

to dryness t Begplsionovarmed o S@WDasfl 7 (@)prsithie thglkd trepbanenperatind aad an oi | .
M5, nmz (relative i nsity): 143 [M.1H 1009 .
(4R, SS) - 4- Ne?%an‘}té‘?‘?‘?'?)ﬁ‘H%ﬁaﬂgf?ll W F‘éhal%‘gf?fi 5o Rkangs cAsnRtagm Py one 121
15 A poocedu(@ovwedx)strafiol{ Qcidier bOMRY, i | -3-((R)-4
met hyl - hept ag& ) - 5- phgeir,ly(ln- oxggi?)l ?ﬁ?%fsfone oﬁg)lg‘?\l/\lg@ﬁﬁelr{lg%% ab‘%\?é:%g
e T e s

29 80 oAl Ok MBeoillic (LG BLISie 1B SR W drotafve ik, 90%
355 [ M1 H+ 1 4 . ’ P . . relative mmtensity):
(3S, SS) - S- Mel Ty IMBH( (80%F natt-Cated it (i@ 0PN €06 30X BZ 94 indi Res Bs.

Found: C, 62.23; H, 11.33; N, 7.89.




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 6]99(}/ %3(4 6

m., 32. ;Sl n dry THE (50 nmL) under nitrogen at SCPE ot)
terrperature §&%ow oC during addition. The m xture 25 was et stlr at -5C
for 20 mnutes and then cooled to -78C. 121 (7.6 g, 25.1 nmol) in dry THE
(12 nL) was added to the LDA solution a@8d-stirred at -78C for 30 m nutes.
t-Butyl bromo _ace

3 |) .as add to t react i pn and
stirring at B S Lef (B85S b isom ety e By S RP e A Do
tenperature before stirring for an additional 18 hours. dhe reaction was
quenched 10 Decenber 2003 WO 00/ %6 [AJS00/ 15070 -88- w th a saturated
sol uti on NaH2RMirofniIaGhied Hhte ethyl acetat -ane-dr BEd over:z SO4. The
sol ution was concentrated to give a solid reS|due whi ch was dissolved in
hot hexane. The hexane solution was all awed to cool to roomeotenperature
before cooling further in an ice bath. The resulting precipijtate was 5
collected and allowed to air dry to give 122 as a fluffy mhgte solid. 4.3
g; 41% M5, mz (relative intensity): 362 [ M C(CH3)3+1H, 100%, 418 [ Mt H,
20% . (S)-2-((S)-2-Methyl-pentyl)-suceinic acid 4-tent- botyb ester and

(3S,55)-3- Hydraog th -5-rrethy|- dtert- but st 123 To the
tHGl 21010C was
and Q 8 M 42. 7 rrL)

ester 122 in &% xfurg off #HEL2

added a prem xed s of 300 2 (

The resul ting sol utléé(#ﬂ'%hs sti rred at 0C F&z‘BA! hour s. h1'0 the reaction
added sodi um bi sul fjke (7 g), sodiumsybfite (13 g), and waher (60 rnQ A
1:1 mxture of et hla/ hexane (200 nL) was then added and the organi c phase

was separated. Thejaqueous phase was extracted with ether and the conbi ned
organi c 15 extract s dried over MJSO4 and concentrated in vacuo. The

resi due was Vggs'g | ved A heptane}g r for 5 m resul ting
precipitate filtered anrd—he Tilt{at & waj mmnessto
give as an oil Tm Hydr oxymet byl ~goigihy! - oct anoi ¢ acraoftut - but yl
ester 123 A procedure simlar to the prepa?atlon of (3 8,5R -3

- hydr oxynet hyl -5 201zet hyl - oct anoi ¢ aci dit®rt-butyl e er 103 12@s fol | owed
giving 123 as an oil. 4.0 g; 76.0% M, mz (relatjfe intensity): 230

[ M C( CH3) 3+1H+CH3CN, 1009, 189
HzN/r\i/\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;



[ M C(CH3) 3+1H, 70% .

(3S,5S)-5-Met hyl - 3-(tol uene-4-sul f onyl oxynet byl ) - oct anoi ¢ ' ~but yl
ester 124 25 A procedure simlar to the preparation of 1@5&%:11%9{5009 _
(3S, 5R) -9 hg%k-B-(to-l uene-4- sul fonyl oxynet hyl)-octanoic acid tert-butyl
ester 104 was ftollowed giving 6.9 g of 124. MS, m z (rel ECF{EWR0EHsi ty):
343 [MC(CH3)3 +1H, 709, 384 [ M C(CH3)3+1H+CH3CN, 100% . 10 Decenber 2003
WO 00/ 76958 PCT/ US00/ 15070 -84- (3S, 5S)-83= Azi donet hyl - 5- et hyl - hept anoi ¢

acid tert-bufyl e 5 rocedure sim|j|ar to the preparation of

(3S, 5R) - 3- az%%{ﬂr?ﬁ%?é]&ﬁ“%a‘ﬁ;ﬂ@o%‘%ﬁﬁ an oidi MS; @(Zt(reﬂm&elin‘smier): 105 was

fol | owed gi visgM-191.90096% 233+ i, M5, miz (relative intensity):
[M-131,90006; qg{ 5%2%@@3@ 859,

212 [MC(CH3) 3 -1H, 459 . ni nonet hyl - S- et hyl - oct anoi ¢ aci d
tert-butyl ester 126 A mixture of 125 (2.8 g, 10.4 mmol) and 10% Pd/C (1.0
g) in nethan was hydrogenated at 41 PSI for 96 hours. The

sol uti on ms&?%@?’éﬁ'ﬁta’b‘?’ﬁéc%.{ﬂ%g of crude 126 which was used in the
next step Wi thout T uld (S, 6-PiblhykAbh o0 ( L8 ki GRSel Y) ¢ 244
[M +1H 10% 285 10 ML PR 25(%".8@4%16@’ %%'QM&) inacefone

(3S, 5S) - 3- Ailid ALK Was addsdiphesiengem (2.72d] 600AmD) Aopdisesovet sl Hvurd 0 t he
preparation of 1exa.rrpl e 10 (3S, SR)gét;é- ar ni nonet hyl - 5- et hyl - hept anoi ¢ aci d
was f ol | owed™i'th S 2L 100R, fempeiaturefor 4§ hoursgThegeagtion NWueBBEDRr 2. 90 (dd,

J = 3.9, 8. 8nia sarurdled s%nﬁ{em(dé@;azg_og %{gfeqaf%dﬁagﬁ%%&s ﬁjasﬁ?efgggh(ﬁ 32

12.51 Hz, IH), 2.20 (dd, J= 8.8, m

, 1. 30 ( mbridandkohbe iR . ' : | at.i
r?]tensityg:cém [N H I{f;@ﬁ%)% ok ??v‘ﬁ(l gﬁh&?%gﬁ%%dﬁ%@é 10
Decenber 20030 nigmandday NeQTi(708 mL ) there stirzed foy A8 hemitss. &Fhe aqueous

(3S, 58 - 3- Ao RRR VM wasnZE Wit CHS P9 Sh AL 0% HCL and extracted into
CHClp. The solution was dried over MgSQy4 and concentrated to dryness to give

24.22 g; 66% of (S)-4-Methyl-heptanoic acid as an oil. MS, m/z (relative
intensity): 143 [M-1H, 100%].

(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



HO -~ -~ (R-citronellyl bromde 128 i HOO OO O ON {- O N C02t Bu

Phh
(R) -

sol uti woof76¢8H 1.0 Min THE (336 nL, 336 nmol) at 0C o¥

131 130 129 H2N CO2H Exanpl e 12 (S)-2, 6- Di xnet hyl - 68 4
(-)-Citronellyl bromde (49.1 g, 224.2 muol) was dro vms%ceglgcf]z??%o a b5
BRMGSOE0RY i o

period. Stirring was continued for an additional 4 hours at 0C. The
reaction was slowy quenched w gg a saturated solution of ammoni um

chloride followed by the additi"

“of ether (100 nL). The resulting white

sl urr ¥iaSafurib§ 58t MaHRRO ] bitfated invashylideete, emddridy 8@,  The sol ution
was concentrated under re uced pressure to 10 afford 26.2 g; 83%of 127 as

909

an O'M,ﬁﬁm THE ZolQitich @ak ¢6ndentrateditd gjve a shB0 réshduerddrB®ms 1009, 139 [ M 1H,

~ 10 Decenber 2003 WO 00/ 76958 -86 PCTI US00115070

(S) 4divedlied intex hexdne. ’ﬁbeHemaswlupm@\@éeﬂ@ﬁgiﬁ@lqoﬁ}tocfﬁ‘){‘lhat used to prepare

"t e S oe R DO 0o R DT Being BrfaniatdRas 1 2 (TEALIVE
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15

. 20

25

collected and allowed to air dry to give 122 as a fluffy white solid. 4.3 g; 41%.
MS, m/z (relative intensity): 362 [M-C(CH3)3+1H, 100%], 418 [M+1H, 20%].

(S)-2-((S)-2-Methyl-pentyl)-succinic acid 4-tert-butyl ester and (35,58)-3-
Hydroxymethyl-5-methyl-octanoeic acid tert-butyl ester 123

To the ester 122 in a mixture of THF (203.0 mL) and water (61.0 mL) at
0°C was added a premixed solution of 30% Hp07 (12.2 mL) 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

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-
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

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%].



5 (4R, 55)-4-Methyl -3-((S)-4-nethyl -hexanoyl ) - 5- phenyl - oxazol i di n-2-one 129
A procedure simlar to that used to prepare (4R 55)-4-Met wbecm( (:-%Og

nmet hyl - ryois) 5- phenyl - oxazolidin-2-orie 121 was used Qi Vi n
crude (4 @f 8et hyl - 3- ((S) - 4- net hyl - hexanoyl ) - 5- pheny| P&TAIIDANTH - 2 one
129 as an oil. It was used in the next step without further purification.

M5, mz 10 (relative intensity): g90 [M1H 100%, 331 [ MiIH-CH3CN, 20% .
(3S, 58) S- Met hyl - 3- ((4R, 5S) - 4- net hyl - 2- oxo- 5- phenyl oxazol i di ne- 3-

car bonyP3P,-¥a-Andomeshyld-methylthepyanas neid té3thwkybesvercldr e sinil ar to that
used to pr epar

4- et hyl - 2- 0XJ: %éeﬁﬁr n?#l%igi%ﬁb%rﬁp?@ %“83?5?0%% -agidpmetivl-Saci d tert - butyl

ester riaEthSzIZBctm&ﬁc acig dert-butgl ¥ed1 (5 @agfou%&e&"g{mﬁ i@% 88%fotYst € solid. M,
Mz (relative intensity CHB) 3+1H, T10094 . “343 T M THH+CH3CN, 10094 ,

705 [ NSEROLL B ol RANERSTAT IMAC(CHy)3 18, 5]
(3S, SS) - 3- Hydr oxynet hyl - 5- et hyl - heptanoic acid tert-butyl ester 131 A
procedure simlar to that used to prepare (3S,5S)-3-Hydroxynet hyl-5- 20

et hyl -(@8158)3- Aminodethgl-5-hethyl-oe&ndic ﬂ(ﬂ@tm%\@sﬁgl 362 9, 52.1 %of 131
as an oil . rel ative intensi ty&_I 175 C(CH3) 3+1H, 100%, 173
[ M C( CH3) 3- 1¢1HHX%®/§LI25X¥6?$M (Oct nymgl3 andi1 09 (1.93%4n methanol

(35, SS)sBrolBE finhs Bydrb QiR 41 P K0rve RANIPHLLLH BRI Sy @ tort-Puty!

ester 132 25 A p eS|m ar to e prep ara
(3S, 5R)g hﬁtgr;ﬂmiie(llﬂ\uh!nhwhs usedfmuhylnexw@:t\mthamm&}mon c acid tert-butyl

ter 104, . Th duct d
in ?Le%@c@g@b%rﬂﬁﬂweretﬁg:ruwwmegg@?ﬁ@%%evﬁs'émer 2003

1CT/ US |f|cat|on M5, mz (relative intensity): 329
[ M C( )3+1H %504 [ M CO(CH3) 3+1 H +CH3CN, 659% .
(3S,58)- 3 Azi donet hyI 5 met hyl - heptanoi ¢ acid tert-butyl ester 133 A

proced Si m re f (3S, 5R) - 3- azi donet hyl -
met hyI h?%%58)'{35?’%5@5‘3’@§tl@?f3-yb9°mgwrwi owed gi vi ng 0 76 g, 54.0%
of 133 as ampmcbdurwslmmrao theehraparaBion BF BRIV 10 (FESR)ME O CH3) 3-1H, 100%
aminomethyl-5-methyl-heptanoic acid was followed giving example 11. 380 mg;
29.0%. 1H NMR (CD30D) § 2.90 (dd, J=3.9, 8.8 Hz, 1H),2.80{(dd, /=7.6, 5.1
15 Hz, 1H),2.40 (dd, J=3.2, 12.51 Hz, 1H), 2.20 (dd, J= 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%].



(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 §)-3-am nonet hylspz W 603

oct anoiﬁ,oaﬁg}' t%S%ert-butyl ester 126 was used giving 0.62 S RS an oil.
The 10 pro&uc was used in the next step without further puriftication. M5,
mz (relative intensity): 230 [ M+t1H, 100%, 271 [ M+1H +CH3CN, 45% . Exanple
12 (3S, 5S) - 3- Ami nonet hyl - 5- net hyl - hept-&hoi c acid A procedure simlar to

o horat hiam e Sy 3S sl R gy B4 methyl-beptangit a6l ol 1 g 1 H

NVR 15 (CD30D) 8 2.80-3.00 (rn, 2H), 2.40 (m 1H), 2.20 (dd, J= 8.2, 7.1

Hz, 1H), 2.05 (m 1H), 1.30-1.50 ¢ 00-1.20 (m ZWm 6H) ;
MS, m z (rel aR)¥i@ondlitvadsid Msw\nf%&% ~—2%1 [ QH+CHBEN, 3094 . MBS,
mz (relative intensity): 174 [MtIH 100%, 172 [M1H 100%, 215 [ M+1H
+CH3CN, 20% . 10 Decenber 2003 WO 00/128958 PCT/ US00/ 15070 188- Exanple 13:
Synt hesi s of (3S, 5R) - 3- Am nonet hyl - 5- net hyl - nonanoi ¢ aci d htdrochl oride

(Stcitronellyl bromde EtMCl, CuCl21 LiCl C 03, H2S04, H20 4135 136 HO 139

BH3SM2, THE “TsCl HO 02tBu 140 LBA O BrCHC®RtBu Q) ~, -78 C Ph' "-i.
138 137 , Et3N,_ DVAP, J S PN
HO é —— 0 N é - O N I
CO,tBu S 7 CO,tBu S
131 130 129
TsO e — . Ng z — HN H
CO,Bu CO,tBu CO,tBu
132 133 ' 134

:
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%].



CH2Cl12 TsO C2tBu 141 H2N CO2H Exanple 13 NaN37 DMSO N ~' ~Co 3 142 6N
HC H2N "~ CQ2tBu 143 (R)-4-Methyl -octanoic acid 136 5 LiBEiegmb%Ihidagi de
(0.39 g,“p. 12 mol) and copper (1) chloride (0.61 g, 4. Sé Mol ) owere
conbi ned W78/ THE at anbient tenperature and stirred PCE/USDILED®S, then
cooled to OC at which tine ethyl magnesiumbromde (1 M solution in THF, 45
m., 45 nmmol) was added. (S)-citronellyl ggromde (5.0 g, 22.8 mmol) was
added dropwi se and the solution was allowed to warmslowy to 10 ambi ent

tenper at ure WrhMsthylrhexgneicacid 28 . The reaction was quenched by cautious
wi th Et 20 and sat. NH4Cl (aq) for

addition of sat. o tirr
30 nminutes. The p%l S%ed&ge?%mé@ggq,%?t eggﬁp{eﬁgrecﬁoggqﬂugd AR was Bradegiving SO4)
and concent r 45.8¢.of 128 as andil. MS;W.@gre}&ﬁﬁc Hﬁ&f&i%tlgg'ﬁﬁ- ri&d‘%ﬁtion' To a

sol ution of 35.(3.8 q,.22.8 mmol) in acetone 0C 15 was
added Jones' ﬁ‘tﬁ\agﬂ%“@sé}w&ﬁlmsm (aq), 40 mL, 108 mol) and the

solution was allowed to warmslowy to anbient tenperature with stirring
overnight. The m xture was partitioned between Et20 and H20O the phases

were WD 00/ 7@3588)14}Mhpm(3)mﬁfethﬁ%xh’%%pﬂ%p-%%zom%?%Eﬁ%gigfga”d the

organi ¢ phase washed with hrine, dried (M d concentr The

resi due was puri fﬁéﬁo‘ﬁf}uﬁ siplar for thakused fapiepared 4R, SNebdsliotiy1-B(®F))- to af ford
2.14 g (599 m%}’ﬁﬁéﬂarpc%ﬁ-ﬁfﬁh@nﬁmx%%lﬁﬁﬁa%rle: li'le'\v/aBs: usrégll Iglzving 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



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);y 0.86 (in, 6H). Jones' reagep} g\f& Qgﬁgﬁred as
a 2. 7M 6&%&9‘5?“ by conbi ning 26.7g Cr03, 23 nL H2SOM4, apgr/g Mish7ad to 100

58) 4 th hyl - 3- ((R)-4- met hyl - oct anoyl ) - 5- phenyl - oxazol i di n-2-one 137 To
acid 136 (2.14 g, 13.5 mol) in 25 nL GAHR2C12 at 0C was added 10 3 drops

DVF, fol |l owed. by .ox hl or i de gin

T gor ous. gRBriRicR ok meeair ettt Toa e et S0 en

t enper at ur g nd concentrated. Meanwhile, to a

sol ution of[hf['lgb@ %&%Q’m&@@ g, 14.9 mmol) in 40 nL THE at -78C was
added n-butyllithium (1.6 Msoln in hexanes, 9.3 nm., 14.9 mmol) dropw se.
The m xture 15 was stirred for 10 minutes at which tinme the acid chloride

in 10 nL THES#I-3-Adileanathpbivieethylrheptapaistacishtonizbuly] esteeld330 ni nutes at

-78C, then warme ed with sat.
NG . The ot ce PRl it A R R kBRI SR EA A0RBHAERRT N e
phases wer emsﬁnpabéthﬂ@ic aﬁﬂde:tthﬁ:tyl@ls@mms wmh&slﬁw@lardl giving MySQ4 b4.0006f
concentrated to furpish 3.2 of .oxazol | d| n ne 20 137_as a col orl ess oil.
LRV niz 3138 35 gl MS, mizi(rativedintensity)s -CiHPpy H, 190%§ (d, J =7.3
Hz, 1 H, 4.73 (quint, J =6.8 Hz, 1 H, 296(m 1H, 2.86 (m 1H),
1.66 (m 1H), 1.47 (m 2H), 1.26 (m 5H), 1.13 (m 1H), 0.88 (m 9H). The
crude prod(B8,58)ed> Ansiadmethylef:mephyl-heptahoioncid tert-butyl ester 134

Car bony ) - nonanoRdTRESNRs SIL i YAt BEEEPT CSes S0 ACOREARG BFoL
di 1 50pr opy! ke sa,daembmarast@r b Al 015 o 134 05 e recidea

n-butyllithium (1.6 Msoln in hexanes , and the mxture
stird8d 10 piodutteasmsediin Bie nexhstep vathoul mrﬁmnpmﬁmthm MSgWZJ(fblmmﬂml) in 10

nL THE was added dr 1 0. i t AT for 10 Decenber 2003
WO 00/76958l%ﬂ&&gﬁ%ﬁy’}gg%ﬁgﬁtﬁ&gg—':s(:1§3dg)lﬂtﬁd/]m ompacetate (1.8 ni,
12.1 nmmol ) was added qui ckly dropwi se at -50C, and the m xture was all owed
to warmslowy to 10C over hours. The m xture was partitioned between

Et 20 and satEXm€1@dé§g5si-ﬁeAﬂphmﬂlﬂé'§le§Bﬂ#Ht@Gl¢ apidl t he organi c phase
dried (MySO4), a&%&eg&%&mﬁ&% that used for Example 11 was used giving (3S,55)-

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%].



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 Iorlb%s 0
crystal thgguf.;ﬁg jd, np = 84-86C. lab 23 +17.1 (c = 1.00, ] _
(CDC13) : 3% (m 5H), 5.62 (d, J = 7.3 Hz, 1 H), 4.73{H05%0= 6.8
Hz, 1 H, 429 (m 1 H, 2.67 (dd, J =9.8, 16.4 Hz, 1 H), 2.40 (dd, J =
5.1, 16,4 H, 1 H, 1.69 (m 1 H), 1.3-8-(s, 9H, 1.28 (m 10 7H), 1.08
(m 1H, O. ) «. 13C N CDC13) 8176.45,171.22, 152.71, 133.64,
128. 86, 125?@6“,(‘“%%3%?3’9'3’%?9 @%s%@,'i"zfawmm%yhi-meshqunmicsaqid3o. 86,
29. 29, 28. 22, hydirodHiorig@- 41, 14.36, 14.26. Anal. Calcd for C25H37NO5: C,
69.58; H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N, 3.05.

(S)-2- ((R) - 2\t hyl s bexy FMeSEinle! aci d 4-ter@opuysp, Wmoter 139 15 To a
sol ution of %g)g/ﬁrere\{lil% 2% 65 g, 6.14 mzw%lﬁﬁmmdded a

precool ed (0C) solution of LiOH nonohydrgfe (1.0 g, 23.8 mmol) d
hydr ogen peroxi de (30 wt % aqueous soln, 5.0 nL) in 10 nL H2O e mxture
was stirred vigorously for 90 mnutes, then warnmed to anbi ent teénperature

and stirred 90 gn nutes. Thegheacti on was quenc%%d at 0C by addiyti on of 100

m. 10% 20 Na ~t hefp.& Actedwith Et2 hases gver e separ at ed,
and the organic ghazsmn mmﬂﬁé—%%tho}gvﬁ’fg‘q,’ﬁi %ﬁﬁ# qnd~cyneent r at ed.
The crude acid 139 was used wit HsGt  pucoficat it p -
(3S, SR) - 3- Hydr oxyn@¥hyl - 5- net hyl - nonat®i ¢ acid tert-butyl esten37140 To a
solution of the crufied.am,dm39 (6.14 nmol) in 30 nL THE at 0C was 25 added
borane-di nethyl sulfide conplex (2.0 Msoln in THF, 4.6 nL., 9.2 mol), and
the m xture was al | bwed t GsGhELMBMeRI y t o anbi ent tenperature overnight.
Addi ti onal BHSH(PW addegeinti |t he ac] Cray| mis . (ca. 5
m.). The reactio Syduénched by additio tBNE(1:1,_t‘i‘1'¢=3'r1"plg\3rt t 8§@d
bet ween Et 20 and g@t?‘. NaHCO8 (aq). The phaseg Were separated, and the
organi ¢ WD 00/ 76958 10 December 2003 PCT/ U880/ 15070 - 91- phasé4¥ashed with
brine, dried (MySO4), and concentrated to provide al cohol pyd40. |LRMS: nz
226.1; 1 H NMR (CDC13): 8 3.63 (dd, J= 11.0, 4.2 Hz, 1H), 3742 }(dd, J =
11.0, 6.8 Hz, 1H), 2.30 (dd, J = 14.9, 7.6 Hz, 111), 2.20 (dd = 14.9,
5.6 Hz, 1H), 2.03 (m 2H), 1.42,¥S ¥ 124 (HHEY L2 “2H), 0. 85
(m 6H). COH CO,tBu

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 crude product was used w thout purification.

(3S, 5R) - 5- Met hyl - 3- (t ol uene- 4-sul f onyl oxymet hyl ) - nonan0| Ci 3L ?utyl
ester 34}, fgealcohol 140 (6.14 mmi) in 30 m CHCL2 %4?@ gﬁ{fog
(0.1 g)™o¥ enesul fonyl chloride (1.37 g, 7.2 mml)

triethylarnine 10 (1.8 niL, 13 mml) was added quickly dropw se. The

m xture was warnmed i nmedi ately to anbi &9t tenperature foll ow ng addition

and stirred overni ght and did not proceed to conpletion. The m xture was
partiti oned SSBATRISE A therrgapic pRese rpshed gith bring, dmad@deSPeardpar at ed, and

the organi c phas shed with sat drie [ASH), and
concent r at ed?PE® GE%WF&%PBZEI%QC?&&%%%BWWP&&& sed wit hout
further purifekeatdR0ACH Baffifl 23472 [ShORRS T d fssra%ta%lorreeyaﬂ%@mcwz
tent-butyl ester 142 A procedure Simlar to the preparation of (3

S, 5R) - 3- azi diFe (M), 31 NRIREBOR) 51236 (ﬁgaﬁ)tmsﬁbultml,last(ﬁf 21051.3®ms

fol | owed g|V| ng azide 142 as a colorless oil. mz 200.1; 1 H NWR
(CDC13: b In8BPH)AU]0 dmr1HR 0B6 (dn, DHzJon2¢ réhgentﬁraiﬁreﬁdddaéazmvm 5.9 Hz,

i £ ot datihat b hirbehbn. oh b Sl el T 2

hydr ochl ori The azide 142 (1.0 g) was hydrogenated in the presence of
20% Pd/ C, Et'OH™ at 45 psi of H2 for 15 hours to provide the crude am no
ester 143 which 25 was concentrated and used wi thout purification. To the
am no ester 143 was added 6 nL 6N HC (aq) and the m xture was heated to

refl uxh90 m (4}, 88)- 43\1@&6@-3 (&RH“*IEMbntmaﬂﬁd'samygxﬂoﬂlﬂm@rm 1B7om
(E gg,AgR) l-eg'?ngn'sngLE %9?19%9&3% ﬁ4% gégm 3?13 %%?ZI @fi‘ﬂ@i@ﬁ“oofcd‘@ asaddgd .. or ess
Deterblr 280%%95‘6"7‘%@?@4”&%:’?? SR8 D4EE580 07 A8, Pz Ml e MROT L0

= 146- 156C2 hgbﬁcljxa gﬁsZe\Rﬂ)lglcgm N}oluhbh Nl&RwafrﬁIEEdaSécﬂySo ﬁnﬁgerﬁ anei&ztufe(,% g Og 4
Hz, | , 7 J=1 7 J= Hz,

(m | ||:|)|) , 1. %Fédrﬁo Tpies, @%@“&?Hﬁaﬁ% M‘E?“Q@%E’HP ajggjution oéél‘e (m 6H)H) Anal .

Cal cd for CliHRANGAGK G4 894D innkdl) huolhi. THF B 88 KAVRAaeLC

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 55.69; H 10.10; N, 5.86. Exanple 14: Synthesis of (3S,

5S) - 3- Ami nonret hyl - 5- met hyl - nopanoi ¢ acid (R)-citronellyl q 1 d o d,
Cu)CI 2, Licl 144 O HO C02tBu 148 BH3SM2, THE TsC Li OH, Hé%rque"% EE%(M?‘ FH
~ ' H20 BOM§76958. ~CcOpt Bu Cr 03, H2S041 H20 HO20w~~ 145 LDAPCTRISGME0@Rt Bu

THF, -78 OC 1 00 O Ph' 147 146 , Et3N, DVAP, _ CH2Cl12 Tso NaN3, DWMSO N3

QRLu " "C..RtBu CtBu 149 150 151 90-
30 minutes, #~butyl bromoacetate (1.8 mL, 12.1 mmol) was added quickly
dropwise at -50°C, and the mixture was allowed to warm slowly to 10°C ovef
3 hours. The mixture was partitioned between Et90 and sat. NH4Cl (aq), the
phases were separated, and the organic phase dried (MgS0y4), and concentrated.
5 The residue was purified by flash chromatography (16:1 to 8:1 hexanes:EtOAc) to

provide 2.65 g (61%) of ester 138 as a colorless crystalline solid, mp = 84-86°C.
[alp23 +17.1 (¢ = 1.00, CHCl3); IHNMR (CDCl3): 8 7.34 (m, 5H), 5.62 (d,
J=1.3Hz, 1), 4.73 (quint, J = 6.8 Hz, 1H), 4.29 (m, 1H), 2.67 (dd, J= 9.8,
16.4 Hz, 1H), 2.40 (dd, J=5.1, 16.4 Hz, 1H), 1.69 (m, 1H), 1.38 (s, 9H), 1.28 (m,

10 7H), 1.08 (m, 1H), 0.88 (m, 9H); 13C NMR (CDCl3) 817645, 171.22, 152.71,
133.64,128.86, 125.86, 80.83, 78.87, 55.33, 40.02, 38.21, 37.59, 36.31, 30.86,
29.29, 28.22, 23.14, 20.41, 14.36, 14.26. Anal. Calcd for Co5H37NO5: C, 69.58;
H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N, 3.05.

(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 (MgSO4), 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 waé quenched by addition of MeOH, then partitioned
between EtyO and sat. NaHCO3 (aq). The phases were separated, and the organic



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 prgegdune. Ig‘l I ned
above fﬁl,r %B%?é nmet hyl - oct anoi ¢ acid 136. The yield was Iy ﬂ% e and
the 1H VMOS8 rum was identical to that of the (R -acid enantioner. LRVS:
mz 158.9 (Mt1l). Oxazolidinone 146 was prepared fromacid 145 as descri bed
above for -91-

(4R
5S) - 4- net hyl - 3- (( R).- 4- met hyl - qct -5- | - | i din-2- 137.
CRE: o gBa Ved e, At 0 aRe Sl RBE R s oS ARSI 57 5 6
15 (d, J = 7.1 Hz, 1 4.7 ' =6 1 2 2H), 1.71
(! 1111 TR iy 22611 BOWRIGRC Y8 £ i b0 rcBh 377
De 200 S 5 -93- .t - 47
oxazol | di norBdtht 110, et b0e2 B4 Fold 8o einirtasy Sae 1S S i T
(M 83). Al calpplipihd ; , tg _ escri bed
above for ?J:;I,%IS jggwﬁ’i‘d?@;&?ﬁﬁ’y?ﬂgm n%{'ﬁ@’f%%ﬁ%éﬁgﬂ.%%‘?’f&?ﬁf S/Irlegter
140. LRVBS: Bhergrudd pedect(vasteed withenigwrificati@1.3): 8 3.60 (dd, J= 11.0, 4.6
Hz, 1H), 3.45 (dd, J = 11.0, 6.8 Hz, 1 H), 2.24 (m 2H), 2.04 (m 2H), 1.42
(s, 94, 1.17.1.3 8 (m 7H, 1.11 (m | H, 0.84 (m 6H). Exanple 14: (3S,
5S) - 3- Ami non@BSI5R)-5Methily3-(tedumearesd-sulfiaiydoxXy3tethyl)-nonanoic acid tert-butyl

5S) - 3- Am nonet hyJ - 5- met hyl - nonanoi ¢ acid was obtained from 149 10 as
descri bed adS¥E r (3S, 5R)-3-am nonet hyl - 5- met hyl - nonanoi ¢ aci d

hydrochl ori de. The, grHds 149 (sﬁa,lﬁlrnbgqﬁ 3@%@'1@8%@%@%%55? afda pviaen

exchange chromat ography on Dowex 50WK8 50- H Form resin, using

1090NHACH as @ Ugnh-thReRésA¥ofd diidtide @S 70258 mile), Wik thef BrlidtHyl@sneras hed
twice wth th%]gnd dried t%1 furnis a?annrphous white soli

d
144- 148C. LRV} mis 1 htnmal) 3vag addedayickly dropwase.Gbe mixturg was warmer Jm:) 5.9 Hz,
214), 2.14 E#ﬂxg%é}'_gfe Ot%é@é%é?%g%rag&e izo%lo(v\rrﬂxg glgaitio&m}@st{rf@d O%gl'ﬁ; gfﬁi (m

2H), 0.66 (
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



LDA 0 154 0 JJH Ph" LiCl, Et3N, Me3COCI, THE BrCH2CO2tBu 00 O, 11 ~

PCl 2
THF, -78C tort Ph' 155 EL T Ol NDM3 s , AP, NaN3, DVBO,, Ho- +O..0
TsO 50C N 02tBu CO2tBu 3 COR1Bu 158 159 160 5% Pd/ C, THE PEprbei) %H

00/ 76958/aP@TI6RBO0 15070 - 94- Exanple 15: Synthesis of P&TIUSO?_IIS
(3S, 5R) - 3- Ami nonet hyl - 5- et hyl - decanoi ¢ acid r-Prw(C,
H2S04, H20
-90.-
azide) was also obtained. mp = 146-156°C. LRMS: m/z 200.1 (M+); 1H NMR
(CDCl3): 82.87 (dd, J=13.2, 5.4 Hz, 1H), 2.79 (dd,J=13.2,7.3 Hz, 1H), 2.29
(d, J=6.8 Hz, 2H), 2.08 (m, 1H), 1.31 (m, 1H), 1.09 (m, 7HO, 0.92 (m, 1H), 0.68
(m, 6H). Anal. Caled for C11Hy4NO5Cl: C, 35.57; H, 10.17; N, 5.89. Found: C,
5 55.69; H, 10.10; N, 5.86.

Cr 03,

Example 14: Synthesis of (38, 58)-3-Aminomethyl-5-methyl-nonanoic acid

(R)-citronellyl bromide YV\:/\/\ - HOZCWV\

144 145

0 LiOH, H202 'l

HO™™ BrCH2C02tBu A
CO,tBu :N"\(V\’\ S\
2 COztBu THF,-78°C A
148 146

1 BH;SM,, THF

TsCl, Et;N, DMAP,
CH,Cl NaN,, DMSO
HO . 2Cly 3 N—_:\(M
149 150 151

Pd/C, H, 1

HN O < 6N HCI H2N/\(;:;2\;:

CO,H
Example 14 152

The (S)-acid 145 was prepared from (R)-citronellyl bromide according to
the procedure outlined above for (R)-4-methyl-octanoic acid 136. The yield was

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=7.1 Hz, 1H), 4.74 (quint, J= 6.8 Hz, 1H), 2.92 (m, 2H), 1.71 (m, 1H), 1.42
(m, 7H), 1.18 (m, 1H), 0.88 (m, 9H).



(S)-citronellyl bromde 11020 THF, OCto rt 153 0 LiOH H2®2, HO THF, H20
00 Q2tBu 0 Ph' CXRtBu 157 156 H2N /~~ C'0211 Exanple 0C
H2N CQ2t Bu 161 (R) -2, 6-Di et hyl undec- 2-ene 153 A procedureégieg,ﬁwﬂj|fjc300§
pr epar Wo awreess ( S) - 2, 6- di net hyl -non-2-ene 119 was used PETHSAYIHH a5 a
colorless oil (20.16 g, 98%. 1H NWR (400 MHz, CDCl13) 5 5.10-5.06 (m
111), 2.10-1.89 (m 2H), 1.66 (s, 3H),_9% 58 (s 3H), 1.34-1.23 (m 4H),
1.15-1.06 (m 2H), 0.88-0.81 (m 11H). (R)-4-nethyl nonanoic acid 154

(R) -2, 6- Di net hyl ABEEE edecrig »&Esepréﬁaee@ﬁom 0:520l0BnenEd 46 asasscelibed aboved i n
acetone (270 nL) and cooled to Jones reagent (Cr03/H2S™M) (2.7 M 120
) was addercemppidEs. hRMS Hé/zr3é§c,1t%1$ 3l lowed to warmto room

t enperat ure over T 2S5 (200
m.), and the aq I;])Cg)sg ayeraseQQPgaggl%hp{hteh et hgﬁégﬁhﬁt&ggﬂﬁg%%%@my gl'he

conbi ned orfgalds;SRWeederxyacttion e mbt$Otondrioid aidrtandylresteo 1dpddMBo gi ve an
oil. The crude oil was dissolved in CH2C12 (400 nL) and cooled to -78C.
Czoneswas BiESIFe, STEHE- M0);,00 KR ECDE R Senbibidd263 1.0, 4.6 Hz, 1H), 3.45

(dd, J=11.0, 6.8 Hz, 1H), 2.24 (i, 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).



PCTI US00/ 15070 -95- bubbled into reaction until blue to renove traces of
the inpurity (6E)(3S)-3,7- dinethylocta-1,6-diene. D neth m)
was added, and the reaction stirred at roomtenperature 63%?"1?%%056? The
sol vent We@ op/eess¥ed, and the crude material chromat Ographﬁﬁw%goo?ﬁo‘n?a
eluting with 20% Et OAc/ hex to give oil. The 5 oil was disso In ether
(100 nm.) and extracted with 10% NaOH (2 x 25 nL). The aqueous | ayers were
conbi ned and extracted with ether (9§0 m_) The aqueous | ayer was cooled to
0C and_ apiasliyie 89; SyritediChr BR RS agRG M L ELOAC (3 x
100 ni), t he %%I’Tbl ned (exfr A l?‘loe ﬁ\)ﬂg&f“w\ct d and
r ot ovappedgt O'l‘?‘ﬂ;‘;/i'ﬁﬂ 152Me48 Clip, bfiCl (6 86 g, c ‘M)zso J.}IfjoNl\/R 10 (400 MHz, CDCL3)
S 2. 40- £YEEoER{bropife —1—70— 162 2N A 11 ~-HD, 87-0.84 (m
6H; lab = -11.4 (cl1 i AF}Er3Y . (&H)YVQ’
(4R, 5S) - 4- Met hyl - 3- ((R) - 4- net hyl - noA&noy! ) - 5- phenyl -@xazol 58 n- 2- one 155
Compound 154 (6.504 g, 37.76 mml) was di ssol ved inQ (9% nL) and cool ed
to OC. Triethylamne (19.74 nL, 141.6 nmol) was added: dropyi se, 15 fol | oned
by dropw se addition of trinethylacetyl chloride @&-$8NrnL) 56.64 nmol). )
The thick waite SUSDEQMOWB.S stirred at QC for 98;:¢AChaHRE. LiCl (1.86 g,
41. 54 molHD; nqﬁp 5 -pbe(myl 1, 3- o%l n-2-@re (6.824 g, 38.51
he—#—eﬂi’aag&ho

mmol ), and T@%@ﬁ) ms)—we@-e m*%?'\t@/room
tenperature overnight. The sthl ventcogsu evaPbrAfedn e solids were taken up

in 20 EtOAc, 'FTItered of f, and W#shed generously with Et@&c. The filtrate

was washed wit ﬁa?"br“fz x 50 nL), and brine. The organics were dried over

MSH4, filtere d%é(}}g ed. The crude material was chromatographed on
silica eluting Wit h hexanes t o gi ¥ WB0as an oil (10.974 g,

88% . 1H N S°C3H) m 2H) 5. 66
(d, J= 7.33 REQ,BH) 476 25(qU| nggsm A, 3’0@ 6 (in,

2.93-2.86 (miss H), 1.74-1.66 (m IH), 154. 52-1.47 (m 1H), , 46136(m
2H), 1.27-1.16 (m 2H), 0.92-0.87 (in, 8H); [alD +34.1 ( in CHC13). 10
Decenber 2003 WO 00/ 76958 PCT/ US00/ 15070 -96- ( 3%8¥ERHF,3:Net hyl -3- ((4R 5
S) - 4- et hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-

HyN /r\rvv » 3NHCI HzN/\(Y\’V
COH 50°C CO,By
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



carbonyl )-decanoic acid tert-butyl ester 156 A procedure simlar to the
preparation of (3S,59)-5-nethyl-3- ((4R 5S) - 4- 10December2003

met hyl '1%72(96@765580heny| oxazol i di ne- 3- carbonyl ) - oct anoi ¢ agi-4alsghisoHt V!

ester was followed giving
(3S, SR) -5-net hyl - 3- ((4R, 5S) - 4- net hyl - 2- oxo0- 5- phenyl
oxazol i di ne- 3-car bonyl ) - decanoi ¢ aci d t-%‘i-t butyl ester 156 as an oil

0. 6689, 9 400 CDC13 .4 28 63 (d, J=
(7 33 te. | %@bbhe]a#”aﬁ‘i it b 50 ‘% e tpgees & ot ingp ”‘ﬁ?)%»é;%z Ess (dd,
J= 16. 4, 9 73ini'dlhgloo’ed‘-‘l;6 ﬁeﬁelm%thﬂsulﬂ&(@ mB) W& dﬂﬂedldﬂdthé-reﬁgtlé uip, J= 6.6

Hz, 1H), 1.50 2 (m 10|0|? 28-1.21 (m | H), 1.08 (m | H,
0. 90- 0. 86 ( nstirmad)at rogmn teApErgtuyey ipr 2@@@8(%& wvenlmasqem«mdm:ﬂ thwngle(cl in

Compound 15e ¢S NN EpSAThRh Hiks St M D5 AL inlM 6 Th 1 )

and cosl ed t@ﬂﬁﬁsdksﬁbdmmel&@?nﬂj)hndleﬂr&dz&ﬁwﬁﬁwf%ﬂgoﬂ(ﬂ5<25‘—mL 0.4 mmol )

wer e conbi ned, and then added to the reaction dropwi se keeping <5C. the
reaction wasThe acrue@es layery etmeombined pud e:strmteqlmsﬂmber (&0thl). Ta2S03 (6.3 Q)

and NaHSO3 (§asu‘éo %C%]eﬁggoag%g?%rgﬁpe\g%ﬁgaég ea%%%n was stirred

for 15 ni nut ayers separa YHa¥aS ext ract ed

with Et OAc (amacﬂea&mﬂimom@ % heo edrypamitile @¥inbited SxH4dtS driey 6¥er20 MySO4,
filtered, and rotovapped to give an oil. The crude material was dissol ved

in Et OAc ( 10MpSP4afilleredded retbaippled o gﬁrehﬁpfaaaﬂo{lﬁ%@—ﬂ%jﬂﬂN‘MHQGHSl on was
stirred for 20 mnutes, and the solids filtered and washed w th heptane.

The filDtrat e(40MﬂHmﬁGD€H3)\ﬁ2#hO-GOKS H2QH)1 0004192, (el 121D 1 a4ver.1 MpsQ@H), fi | tered,

and rotovapped to give 157 as an oil (3.52 g). the material was used

directly in 088-0.25met); kiljep= -1 BS(ERN-CHE)r oxynet hyl - 5- net hyl - decanoi ¢
acid tert-butyl ester 158 Conpound 157 (3.52 g, 12.3 mml) was di ssol ved
i n anhydrous THE (123 nlL) and cooled to OC. Borane dinethylsul fide conpl ex

o 5,02 UL OERIOES Pty iyt RN HEAPRETSL, oo
for 1 hour. the r€anmppund 1@4;(60@511 23T Bmol)amas dissehelddd THE (95MalHand
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 (cl in CHCI3).



(20 nL) added dropw se. The reaction was stirred for 18 hours, (fnd t_h?e_
sol vent rotovapped off. The crude material was chronat ogrlétggg Rkl 1 ca
eluting with 20% Et QAc/ hexanes to give 158 (2.28 g, 68% as an o % 1H NWR

(400 Mg, 13) 8 3.65-3.59 (m 1H), 3.43 (dd, J = 111)
> 31 (ddo‘?]%l— 4.9, 7.57 Hz, IH), 2.21 (dd, J= 15.1, 5. GM@S']%&BJ%

2.06-2.02 (m IH, 1.43 (s, 9H), 1.40-1.25 (m 4H), 1.07-1.13 (m IH),
1.03-0.96 (m 1H), 0.86-0.84 (m 6H); NES-(APCI) mz 216 (M--56, 1009%).

3S, SR) - 5- I y decanoic.,acid tert-butyl
(10 est)er 12@3%%'%?%?@&2%1 “§¥'§)§‘ ‘?W%“sﬂ%"é%?d‘l liding-3 cH2C1 2 (30
nL) and cocdaeﬁoﬁﬂ)-a&anmswmeéﬂtmmﬂeeséérﬂsk g, 10.0 nmmol) and catal ytic

DVAP were added, foIIovved é dropw se addition of triethylamne (2.55 ni,

18.33 mml ). TheAmeeeedussi t@hme@PMgtleu 05(38)58}5}me11ﬂ/1+36(l@43,58]'-l49dsol vent
C [ essure an e C e

o or  ar aoBfie L okB s HRIDN G- o SBE R B RS o e Wind Al £#t |

Et OAc,5 and twas ﬁoubweagmwge(sssﬂk)vw-mﬂ@lw(mr@S)(ﬁﬁlemyl-,z c%tsl h&ﬁ@ dri ed

over MySH4, filtered_and rotovapped hr omat ogr a

el uting wit IPX32gbging- @ﬁ@ﬁﬁ’é&%ﬁ@@m@’w‘éﬁ‘?ﬂib@l‘%g%&g?@gkggﬁfgi ng. \é63$59
0 =
o Sany " 7. SR THIME oo bt APy Badiiat (u Bl 66 Gui iy, 5 5o
= 2 d 4, Hz
(H)d,d 2J19925%@(ﬁ13’4( ayip, s 2‘(‘63”3)343%936%@ 1) %53 %]7 1§%§7(75H2,9H)
1.31-1. 17 (mH3bMl (&dQﬁ=@68148mH£|ﬁ{) P6E9a8n7P=68 KoL, 1| ter%(’Blo 1 (cl

in CHClS) 25 (3S,5R) - 3- Azi domet bg met hyl - decanoi ¢
esterl60 dSHPolR8- o3 11d5-1 SJenrthD)o 960 $6U(m, QE), W S((APZH) o/ 19. 40

mol ) and re conbined and heated to 60C for 3 hours. EtOAc
(100) m.) Wagagcfgid‘ggt qu’\@ f@&t’l"‘dﬁ &i¢d ipiGHEIsdd. The solids were washed
with EtOAc (20 ni), and the filtrated evaporated. The-crude material was
10 Decenber 2003 WO 00/76958 PCT/ US00/ 15070 -98- chromat ographed on silica

el uting wit (SH2ERIPBVethyhbeptylpswicisic hofl #3embutil estdrl15¥6 9. 89% .
Compound 156 (5.608 b, 12.59 mmol) was dissolved 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

don silica -



(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 mml) in THE (50 mjwas,. 5 siaken
over 5% P(Sjéﬁ% 3%(;& hydrogen and pressure for 8 hours vvitr} ELS(@& fy§ ges of
O e !

hydr ogen: talyst was filtered off and the filtrate ated. The
crude material was chromatographed on silica eluting wth nethanol to give
161 as an oil (1.21 g, 71 %. 1 H NVR-9A00 MHz, CDC13) 8 2.70 (dd, J =
12.9, 4.40 Hz, é H) 2.5&1(dd,_3 = 12.7, 6.59 Hz, 1 H), 2.26 (dd, J = 14.5,
6.96, 1 H), Sirees ferglyhour. the regftipn veas ogoled tp0°C, pndiguenched withMeOH) ' 1. 91 (m

1 H, 1.43 ( Fide. et : 3-0.97 (m
1H) o.sa-o.%gnﬁmgﬁ%&é’gg#p@ew C{*é@?"gﬂ&)sf}gﬁﬁfr}g}gﬁﬁ‘y ! -%r%?%fx _decanoi c
acid Conpountbvipied dff. Zlhegsrude dhdtenabivis vleremaeptrapdied on Silica elntiggwitel (30 nl)
for 4 hours. The sol vent was evaporated, and the oi] washed with {ol uene,

15 and evapoiih EOATRexaes de sivatloBi(a28wa 83 aes é@loil-hlr}_bhlw 00 MHzex change
coar (Een a0 el gd el 4 s 16 LI Y,
32105 g0 a B Hep T 24P, 36 rs Sep B MR 10 98 g (5L

6.59 Hz, 2H)1.40-193 (mn4HD, 1.07)1.120n 1125110320096 (tn, 15, 0.85-0.84 &n 08X, MIS 2H) ,
0.99-0.92 (m 2H), 0.66 (m 6H); M5 (APCI) mz 215 (M+, 10%, 174 (Mt 41,
1009 ; [a] D (ARCE) w4 216 (M5-567 160%).. 10 December 2003 WD 00/ 76958

PCTI US00115070 -99 Exanple 16: Synthesis of

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - decanoic acid nPrigd, CuCl21 LiCl CrO03,
H2SO4, H20 HAISGR)R-Miithpha!(iolhed-4sulfonylokymethyllodé¢candic@eld ©H-bi3®21 HO~
162 Ll_i)@ 0 OéSI;Ig 15F9>h' Li C, Et3N,

Compound 158 (2.27 g, 8.33 mmol) was dissolved in CH»Cly (30 mL)
and cooled to 0°C. Tosyl chloride (1.91 g, 10.0 mmol) and catalytic DMAP were
. added, followed by dropwise addition of triethylamine (2.55 mL, 18.33 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



Me3COCI, THE 163 BrCH2CO2IBu 0 OxN 00 k A THF, H2O -* O T> CO tBu 166

BH3SM?, THF TsC HO 02t Bu 167 FY -CO2tBu 165 |, Et3N, DVAP & , -18
164 T5 0" - CORtBu 168 169 5%-dl C, qu%é%% I-Qé{g!:CDZH

CtorL ph  ~'--t.
3N HC H&H(““’Sﬁ"sﬁ C02t Bu Exanpl e 16 170 PCT/US00/15070

-08-
chromatographed on silica eluting with 5% EtOAc/hexanes to give 160 as an oil
(1.86 g, 89%).

(3S,5R)-3-Aminomethyl-5-methyl-decanoic acid tert-butyl ester 161
A solution of compound 160 (1.86 g, 6.25 mmol) in THF (50 ml) was
5 shaken over 5% Pd/C under hydrogen and pressure for 8 hours with three purges
of hydrogen. The catalyst was filtered off and the filtrate evaportated. The crude

material was chromatographed on silica eluting with methanol to give 161 as an
oil (1.21 g, 71%). TH NMR (400 MHz, CDCl3) $2.70 (dd, J=12.9, 4 40 Hz,

1H), 2.54 (dd, J=12.7, 6.59 Hz, 1H), 2.26 (dd, J = 14.5, 6.96, 1H), 2.12 (dd, J =
10 14.5, 6.47 Hz, 1H), 1.91 (m, 1H), 1.91 (m, 1H), 1.43 (s, 12H), 1.39-1.25 (m, 4H),
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).



(S)-2,6-Di net 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 nosphe Li §387 g,
91.25 mmol ), CuCl2 (6.13 g, 45.63 mml), and distilled TH% wer e
conbi n¥O8H#98Y i rred for 30 minutes. The Li2CuCl 4 sol utl ded vi a
cannula to the Grignard reagent, and the resulting solution stirred for 30
mnutes at -20C. R (-)- Citronellyl brapgde (50 g, 228.1 nmol) was

di ssolved in THE (60 nL) and added 10 dropwi se to the Gignard sol ution.

The react i onEwampls 16:Syothesisod (38,553 hminonygthyl-3-methylodecaneicasisl ed to - 40C

and quenched with NHC (safcleuct0Qant) added . gr RYL 8% The | ayers were
separ at ed andz)hhecsarpuﬂmus—@?%—éagk%‘dfw\m—é&r—f—? HO,LQ0 M)~ The
conbi ned organics were dried over MgSO4, filtered, and rotovapped to give
an oil. The crude material was chromat og?éphed on silicaQl5 el 6l?’l ng with
hexanes to give 162 as a colorless oil (9.15 g, 22%. llq_Nﬂ/R 00 NaNg3,
DVMSO, 50C N3 co~fflu 10 Decenber 2003 WD 00/76958 PCERLUSOQ 15070 - 100-
MHz, CDC13) S 5.10-5.06 (m 1H), 2. 10 1.89 (m 2H) 1.66-BN. 3), 1.58 (s,
3H), 1.34-1.23 gm 4H) , ég 06 (m 2H), 0.88-0.81 ¥pgCOTHHIF, '
('S) - 4- Met hyl uong, d& H’poun@i 162(7 dPAy 427 ol ) was

di ssolved in acet ,ggg Q—gég—el?enes

(Cro3/ H2So) (2.7 M 295 nl) was adde ogpuwi sET JAE  henreact i on al | owed
to warmto roomtemgerature over 18 haésrs. The reaction was p@ured on to
wat er / Na2SO4 (200 BH @,Qdmt;:he aqueous layer extracted with ethyl acetate
(4 x 100 nL). The c nbl ned organics were dried over MSH, filtered, and
rot ovapped to give dn oil . TsThE;XDNde oi |l was 10 CMN@ﬂmtsographed on silica

eluting with h gioeCch63 as ang WB oc 749 (400
t%i (M~ 4H), I.70- 1.6 Hg 1. 47- 8H),
PCl

MHz, CDC13) S
mz 170.9 (M1, 0%

0.87-0.84 (m 6H):
(4R, SS) - 4- Met hyl - 36 (S) - 4- et hyl - nonanoyl ) - 5- phenyl - oxazol i di n- f-one 164 A
procedure simlar to that used to prepare conpound 15%rwasrHEsBd except

N HCl HN/\(\:NV
HzN/(\I/W - 3INH 9

C OZH 50 °C .C02tBu
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



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 100% . 1H NWR (409 3) 5
7.42-7. %Jﬂﬁﬁ%s?’m 7.28 (d, J= 6.59 Hz, 211), 5.64 (d, J= 9 d H) ,.
4.74 (quin, J=°6.78 Hz, |H), 2.94-2.85 (m 2H), 1.73-1. BFT{sL0/]37¢0
1.47-1.43 (m IH, 1. 39-1. 22 (m 7H), 0.90-0.84 (m 8H). 20
(3S,5S5)-5-Methyl -3-((4R, 5S) - 4- net hyI 21@xo- 5- phenyl - oxazol i di ne- 3-
carbonyl)-d noj id tert-but ester 165 A procedure simlar to that
used to pr eﬁﬁ% d&@ﬁfﬁé&rﬁj 0r§@6\£ﬁls¥ﬂé,&d1% 89 @H)6 566 €s,8 9ol 58 ({,4H)5 g, 61
% . M (APCL) 46 : 90 (Mt-55, 100% -tBu). 25
(S)-2-((S)-é=3ﬁg-%§fmb’éﬁﬂ+ rl)%-']ségé?‘n?’g)vé)cé%oﬁlt(&st1Hﬂrty| ester 166 A

procedure simlar to that used for compound 157 was used except that ester
165 (8.42 g, %Qﬁ% I) was used as a reactant to give 166 as an oil WO
00/ 76958 10kt noggnoicpeid 16300115070 - 101- (5. 81 g) The material was

l(J:S%gngI) rgcuérggmﬁaﬁﬁﬁgﬁ% I\@ecanm%‘{a{%lzdééggfg rbﬁqeit, nee@l{%wm A

pr ocedur e samd tenled o @°Wafonss eshgent (MrOPAH LSOHNQROUNK 93 28 V\Ras atkled except 5
that (S)-2-((S)-2- rret hyl -heptyl )-succinic acid 4-tert-butyl ester 166 (5.78
20. 18 nmETopWize; apd gi¢ reactign aBawed fn waon go veord 6fnpsatare Ovdr 18hol. 9, 76%) .

g,
(m 1), MOQB%“B%C%#}’TW& of 1 NG 209 i, e s g et 104 (m

(2|?:|)S, Sg) 82 (I3/Et yléd%tgg%gg%%mﬁég 1)'l H@i%ﬁ fl\%/{}kﬁb%%&é’gg%?sc‘%%@%éﬁr but yl

ester 168 AMuS@hgdiMeeeds bd toddvabed hadivelaRdill ThOERRALE waPound 159 was used
except that (3S,SS)-3-Hydroxynethyl--5-methyl-decanoic acid tert-butyl

est ed0167 (MMtqgraﬂﬁ:dZJﬂ sitivaleJutingswitls hekaks #o gﬁaqma&ah@ﬂqs\sg %68 as an
oi | (4. 17 49 . 15 1H NMR (400 MHz, CDC13) 5 7.75 (d, . 2H),
7.31 (d, J= 7%%53 HHMR 1400 Mz €0GIg) 62.40-2.252m, 4H).51. 701 szH)m 21{)9®4Gdd J =
9.52, 5.13 Hz, 1H), 2.42 (s,

1.11 (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



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,59) @0’%/‘7@3 t hyl - 5-met hyl - decanoi ¢ acid tert-butyl eﬁéﬁﬁs@ﬁgoﬁo A
procedure simlar to that used to prepare conpound 160 was used except
(3S,5S)-5-net hyl -3-(tol uene-4-sul fonyl oxynet hyl ) -decanoic acid tert-butyl
ester 168 (4.155 g, 9.74 mmol) was usedoés a reactant to give 169 as an

. 0 7, 100%
B L%g’((é%q% ARy Rt Aol e MUAFRE 2By coter

170 25 A pro c%) lar to that used to prepare conpound 161 was used
except that (3S, 58?03 Azi donet hyl - 5- net hyl -decanoic acid tert-butyl ester
.169 (2.50 g, 8.405 mmol) was used as a reactant to give 170 as an oil

" boi 76958 PCT/@E%?%S%%’%%B’%‘E’EX@%’#& eeatBia -BERTEREr 16003 VO

-(3S, 59) - 3- Ani nonethy)kecﬁdmtshyjla:deahmmsed m;brdpzﬁ«eﬂbmpeﬁhﬂ B8swal usad exeept hat
) d f ept tert-but
s R SRl b e o by,
t Exa e 16 ol | d. P ( z 272
(1, & 10000 ol 8 € a renciie s il 73S ettt 20%) "HIMR T 1,75

. , 3,587 3.17
az?ll FIZ) I ;D(fgawggz(cgl?cf 5316’4§58 (n?hif'zs 841334)2 n%ﬂ-% %é@'zzbv(nﬁf@g

IH), 1.38-1. zzoﬁmoz(ﬁﬁ)l 1. 1:8(51 (ms 121~3)((mfar%01(1181604 X 310).8711)@3 (m

6H); M5 (APClI) mz 216 Me+1, 10 214 (M1, 100% = +21.4 (cl in
McOH) _ 10 Exapml6E)iNIS @mmesz sthtss 50%, -tBu).
(3R, 4R) - 3- Ani nonet hyl - 4, 5-di t net hyl - hexanoi ¢ aci d OAc 172 0 175 176 0
exanpl e 17
10 (35,58)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butyl
ester 168

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%).



10 Decenber 2003 WO 00/ 76958 PCT/ USOQ 15070 -103- (S)-2-B

enzyl - 3-net hyl -butan- |-ol 172 Ref. JACS 1997; 119; 6510. Anmigq$ecdufider 20" g€
scal e procedure for the synthesis of acetic acid (S)-2-benzyl-3-nethyl -
butyl ester 173 from 171 5 A of n-butyl lithium (10 Min hexane, 100 ni,
1000 mwio 00Bs8sequi v.) was added to a solution of diisopcrmsiensoie (108. 9
g, 150.9 rL, 1.076 nol, 4.20 equiv.) in THE (600 nlL), at -78C. The
resulting solution was stirred for nutes and warned to 0C, and hold
at the tenperature for 10 m nutes. rlgke ammoni a conplex (31.65 g, 1.025
ol and 4 .fkhhle mggs?.gdgﬁmd]n%ﬂ_ggnagg,;_ug&nomlghe suspensi on was
stlrred at 0C for 15 mnu and at "23C fof 15 mnutes, and then cooled to
0C. A solution ofA@mqgéu@mm(lgaoghatgs@imE:xmie15 waeqsnd\pxy:cptterwbmywas

Ctirred at AT véi%ﬁ% 5 TRERI R R T o ® B Eemipadidia "

uenched b t qﬁg ture was
gS di | ut edywliaﬁc%ﬁot?}ey aqueou g( ﬁ%gaggﬁﬂgfééﬁ%ﬁ I\gg@;ﬁ?gg ang‘?? en e3<t ract ed
with ef her (14)03/815115&)74-???@”@'1\1 0(140 PS8 dBigadsLqra sl |
volume, and 200 nL 2N NaOH was adde and stirted at 23C for 2.5 hours.

More ether gl HeduRy 283k ddhe=l12yg7sMes a pEpangied = The, aqvepusHhayer was
saturated with sajt and extracted wth et%l)gr (f( 200 nl) . ﬂhwe C(b)ﬂbl ned

or gaP: c \r/]vas 20 (el i 15:0. 208 HiznHm A 82 DéﬁmoihHi,ddﬁ?ufmslH)t 458-1. 2‘11@71; E?II Iclue
04 T

175, 50", MY (Y Oa 2] oo 86 Y 5 5,68 B arTMs LabCri#Sy8! 51

-CH2 , 2.7 o , 1.87 lH,

o, 1 G R0k, Aadd ?’S}“‘M’?Jg‘??@"%ﬁ‘ LMY o6 (o, (?H, o).

25 A gl e BeainpleVds S§ﬁﬁﬁ‘§1sf<ﬁr(31iQﬂ)@h%h%ﬂi&ﬂ-@%n&'@ﬁzyﬁ SitkadlAe

i mredi ately acetyl ated (trlethylamne g, "acetic acid
anhydride 3®idi) overnight at roomtenperature. Work up followed by

chr omat ogr aphy on SI I ica gel eluted with pet er and then 10% ether in
pet ether gave 6 73 IR ( CDC13) 8 .3(0-7.14 (m 5H{C6H5), 3.98
(m 2H, -CH2OAC), 2. 1 dd Decenber 2 OAc
——
171 172
—_— OH ———— - .
|
0 O
174 175
T
—_— < "COOEt —m —_— OA
% “COOEt , ¢
H3C' 'H :
177 178 179
0 COOEt COOEt
S S
180 181 182

example 17



WD 00/ 76958 PCT/ USOQ' |1 5070 -104- TH, ArCH2CH ), 2.51 (dd, 1H, ArCH2CH),
1.99 (s, 3H CGBCO, 1.82 (m 1H CHCH(Me) and CH(Me)2) ;4.0 1 (boe3H
CH3) and 0.95 (d, 3H, CH3). (S)-Acetoxynethyl-4-nmethyl-pentanoic acid 174
and (S)wé-dogegsopyl -di hydro- furan-2-one 175 5 Acet ate 1PGE(949/1§07068. 18
mmol ) was dissolved in CH3CN (150 nL), <carbon tetrachloride (150 nL) and
HPLC grade water (300 nmlL) and stirred. 1 Eodi um periodate (262.50 g, 1220
nol ) was added foll owed by rutheni um "8 or i de (650 ny, 3.136 mmol ). After

overni ght st gyl Bendyi-3WasthIl-butAad1wi i ether and water, and filtered
through a pad“of Celite. The organic portion was separated 10 and the

aqueous phasBefnddCEUPPREI:6510.-demislg Wl h ether. After drying on nmagnesi um
sul fate the sol vent was evaporat ed. Potassium carbonate (42 g) was added
to the residye_and flux venni ghty in nol. n led to
room t enpera ﬁ’r'%e.scﬂeﬁ)erf’ ee‘ﬁ%ﬁg?lgﬁeo . h%/\%{sé)?% \%\in}%%ac dé%gggg%%%%&%\?gh%@he solid,
and conc. HaitylesteAtiTflolP1TH i ng the pH to 2. Chl orof orm was added and
extracted 15 overnight. The. organi c phase was separated, and agueous was

furthef extract ed® Hinrbutghlpthiuse (HM mhexagnhiHd, sp¢hmmolad? egivd wer e
dried, evapo %RIMQ’? {df d Sh Iy el col um
and the conp%ﬁ%ggd\fgé[@gga%ggn\?m??ﬁ% oetlﬁgrqul;ﬁg %%%%éﬁgzﬁgl}cghe.

Fracti ons we#20rquivt)dn 8HIEE00 al.), and/88P O remulting stdtidat was stirted b2/ Kl
solution. Fractions were conbined to give 4 of lactone 20 175. NMR

.6
(CDC13) S 4. d@nyigetes andiwarmgsip §°C, andipld apthe tftn?pezqtmye fordfmaputes 54 (dd, 1
H, CHcHd C=0Q, _2.23 . 2H CHcHd C= 1.. 60 -H,

CH( MVB) 2}, O_Oggra(na:angpp?ﬁ%ﬁ%;}apgggygggé, ?QQS g}!{loltﬂ%& ’equw?wa.g Q&dejd 1h|one

(3R, 4Rp- 3- BeFéﬁion,AraﬂdStﬁ@E hsich Mad srréd wt@CToo MBmimfes, ahdat.2B°C for
bis(trimethylsilyl)amde (1.0 Msolution in THF, 92 nl, 25 92 mmol) was
added in 3-51fiminutes and thensioladi t09°6f A(sshutips of amideokil| (86 g, 2Hud ) manelct one

175 (11.68 g, 91.25 i n, dry THE at. -78C under ., argon

at mospher e. - ReaHD T e fidecio Fosunle BydBieiie Ao OV R G GTB 21, 87
g, 100.37 m@ietidh WallEivrrdd 3 186 B SRInEEN titn)oolel it DPFOENRSs IpvditideRigd for
1.5 hours and quenched at -78C by the addition of a solution of brine

fol |l owed by gtitrycheddy doctiow eddifion fBHEACE(700ask). Whs reepan atixtircawds t he

aqueoys was fur L e e b reAthEShs 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,



WO 00/ 76958 10 Decenber 2003 PCT/ USO0/ 15070 -105- with ether. _ _
Chromat ogr aphy on silica gel first eluted with 5% nethyl e?@DQ&hﬁéﬂﬁﬁa I n
pet ether, and finally with 10% ether in pet ether gave desired conpound
11.6 g, WEBOw76D#SR (CDC13) b 7.19 (m 5H C6H5), 4.02 (app-pdrushblisdehiaHbO) ,
3.87 (dd, 111, CHaHbO), 2.98 (d, 2H, ArCH2), 2.57 (q, | H BnCHC=O, 2.05
(m 5 1H CHCH(Me)2, 1.55 (m 1H CH(Me)2), 0.81 (d, 3H CH3) and 0.72 (d,
3H, CH3). (2R 3R)-2-Benzyl - 3- brom)met‘ﬂ9 =~ 4-net hyl - pent anoi ¢ aci d et hyl

i 7L SRR SR 195 QS OL T

mL) and cooled in ice bath. Anhydrous~H _ _ “3ol ution
for 1 hour GIGJCH(Me}InhdCH(M&)@;@?{W&,@@QI@W @yﬂd}gmblﬁﬁl | e mai ntaining

reaction under dry atnosphere. was poured onto i'ce cooted m xture of
pet ether and brine. The organic phase was separated, and the aqueous was

t | t —..Jhe.conhined ic solution was was_hed‘
ropeated’y oLk aotbeRTa-inen it 300 A L AT Sonepmrhaliacdio: o gi ve
crude conpodarhn/2éng.178VR (CDCL13) 15 S 7.27 (m 5H, C6H5), 4.02 (m 2H,

. d, 1H HbBr). 3.55 (dd, 1M, CHaHbBr), 2.97 (m 2H,
gr43 03124)250) 2, 337?q,( q”#‘:"ﬁ?fe B ﬁ%?lﬁ.wol)wésl@éis,OIV@@@H&@H,(110 aL)(m 1H

0. 0 _3H, OH3) and 0.93 (d, 3H CHB).
(C:';(RNS??)Z) 2- é&%@?ﬁg?%ﬁm‘ﬁé?%#m@ﬁ%ﬁgﬁ@&r@ﬁe V@t‘l"fﬁa‘égﬂé@n@!?mﬂ) Br oLmlest er
177 (7.25 g.Soalvenperfslidid@62)50 ¢, '?Zﬁltﬂl%t 'kqnjt QQdé&?ollS%&@%%%' ethyl am ne

3.2 nL,) was hydrogenated overnigh e presence 0 (1.0 9).
I(t was fi)ltéh]é’ﬂ%ﬁlﬁﬁgh@ﬁsélﬁ)@ml‘ml)-@ltdrtmfpnﬁght dtiveng itheaswhlutedasitie gihet t h

| K in ether,
her cupon o8 et R Bhin i o hES et o byepRRad at | on.
The 29 filt uad thenmmeomyshand wWas RithePBRridAa] WiBGRL! Eﬁ%ﬁ%&ﬁg ed to

elimnate all hydrochloride salt. Product was chronato hed on a silica
gel col urm WfEBRFSTURE fate the splyFnt was evaparated. Potagsive catbende(d? gjiwas

on Grcrocy: 8 B ieyfand ol R Ty hhihal el i 7"
CHCH( Me) 2, 1o®@R t§mperhtire. After evaporation, water was added to dissolve the solid, and
conc. HC] was added to bring the pH to 2. Chloroform was added and extracted
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



10 December 2003 WD 00/ 76958 PCTI US00/ 15070 - 106- CH(Me) 2), 1 05 (t, 3H

CH3CH20), 0.95 (d, 3H, CH3) 0.84 (d, 3H, CH3) and O.82 (
gave 290 éﬂ + CH3CN), 249 (M+ 1), and others at 203. on W|th
et her JHO®YI6ES: one (2.25 g) that was carried over from us ste

Acetic acid (2R 3R)-2-benzyl -3, 4-di net hyl - pentyl -ester 179 Et hyI ester 178
(3.20 g, 12.85 mmol) was dissol ved in.ggfydrous ether and cooled in ice

bat h under inert atnosphere. Lithium alum num hydride (500 ny 13. 15 nmol)
was added, avith ctthrer ShxopestegraphyRissiiea gelefustaalutﬁ%&mht%/n&eﬂw hicsider ni ght .

Excess LAH was o whil e 10 the
reaction was® B?t Ua??éﬁﬂllﬁé “gﬁ:[ ﬁé}%&?&g%ﬂ%&% ﬁ%]?éséulegat e v@s‘fl added
cautiously g Cﬂ%m (OrxCia) B9, 153, C‘%G!B?IQUE { t,1180) OH, fature as
white precipitate. The reaction m xture was dilute with met yl ene

chl ori de, arBdS’;a@ﬁymﬂIpGHaHg@) )98 &l HateCB3, mﬂeg 1Hh BdOHEHR), BidSt(ur,e. After
filtration the solution was concentrated to give an oil 3.0 g. 15 The

mat eri &l (3.1, HGHMd) s $ F5Wey 1Hn CH(dd)p), Orfdt Gdaﬁﬁ C#a) end 0.32

triethylamne (2.5 nL), DVAP (200 ng), and acetic anhydride (1 5 rrL) wer e
added. 1t wdsHskirred at roomtenperature for 3 hours, and diluted with
ether. The ether solution was washed with waster, IN HC , saturated

sodi um bicarbonate, brine and dried. The solution was concentrated in

\SIﬁCU(()ZG Lg) gi Z‘Q‘S?‘? ma%ﬁeyméggﬁg%ﬁmmda-gﬁ%ﬂ-ﬂeﬁt@m%g?(emﬁbst)er877 19 (m

m
BnCHCH20) , 2. 02 (kactasq 176¢6 grﬂﬂ@% %1§WIV%MQ&OM 1H
CH(Me) 2), O. %ﬁ%,«d ufoH3) -
(R-4-((R) - 1&%1@@%{;53[& ro f‘% 341%]( ran- (eth%(g&%‘%gi%qalﬁosol ution of
ar omattjc conaaﬂwmlreﬂi'éerdo& &nggeraiﬁtelﬁfenngiht)wluﬁe miﬁ’]n(almggamtlanenalmndwl le (60
m.), carbon tetrzibe r| de 60, L add sodi um

d t 1
peri odat e (8YMPIP b¥23D Wﬁ%f’m)oz’ﬁeag‘&ﬂ]%m)%gné (%OPS\YI\E%%VWB 1414 mg, 10

mol 9. The foxtidhBaiagasiephrafd, MD@E gﬁédﬁswaerfanaé}tex&hawm pe€other at ur e,
and diluted wth rrethyl ene chl oride (400 The m xture was 30 filtered

t hr ough a palihofordeingd ergapicrsehibipn wasevashid de)ﬁga*eélyomﬂatceld e apd glastic
Solvent was removed in vacuo to give crude compound 7.0 g. NMR (CDCl3)
15 8 7.27 (m, 5H, CgHs), 4.02 (m, 2H, CH3CH20), 3.70 (dd, 1H, CH,HpBr), 3.55
(dd, 1H, CH,Hy,Br), 2.97 (m, 2H, ArCH»), 2.83 (q, 1H, BnCHC=0}, 2.11 (m, 1H,
CHCH(Me)y, 1.97 (m, 1H, CH(Me)>), 1.10 (t, 3H, CH3CH0), 0.96 (4, 3H,
CHj3) 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 WO 00/76958 PCT/ USOQO 15070 -107- portion was separated,
and the aqueous was further extracted with nethylene chl %bgc%. b@‘rfdztO% t he
conbi ned organi c portions concentrated, the residue was dissolved I'n ether
and applPM/7$%8a col um of Florisil. The conpound was el BCEdsowisohe 3%

met hanol in ether, evaporated to a paste that was dissolved in nmethanol 5
(100 nlL). Potassium carbonate (8.0 g) )\ 8- added, and the m xture was
refluxed for 6 hours. The sol vent was evaporated, and the solid residue
was di ssol vdeFiMe)ahal-6F (t, IeCHBICHEO) AbIPSIsd, SH, ICH7) (084 ,gHg:@q)?f) whd addi ti on
of concentrated HCl while being cooled in ice water bath and stirred.

Chl or of or m (%(deBt %)M@Mgw 0 + €13GEN)oR4R (M 1), anothas 2 20h

over ni ght att.FurBtﬁomte erature. The organic Ehase was 10 separated, and the
aqueous por thugHengutipn Wi & gevalacone (2-2h g thabwes oamied averdromdr yi ng, t he
sol vent was puapey éed to give the lactone 180 5.0 g. NVR (CDC13) 6 4.36
(app. t, 1H5 CHaHbO", 3.85 (app. t, 1H, CHaHbO, 2.46 (m 2H, CHcHd C=0O),
2.13 (m 2H, CHCH2C=O), 1.60 (m IH, CH(Me)2), 1.35 (m 1H, CH3CHCH( Me)2),

0. 86 , 3H, - 5
(3R 4(R5;j-3- Br%c%ﬁrr)gtcﬁ!;fi}gégﬁafﬁﬁ%ﬁ%’f‘%g%wjl?%&qﬁs&rﬂyp ester 181 Lactone
180 (5.0 g) was ditbglodsterd783.20 01 2BS nah 613 MRk dfs28vEd-in ﬁgxgdfdug%aﬁﬁan ith

argon. Wile blgi gl?.cq%:tbeglyi n.ice water bath, anhydrous r gas was bubbl ed
through the® f i ey ChARfTt dmogphere Lty alunistmriydside (S¥hmeenper at ur e
overni ght . The shHoW Wad\@fied ' - ce- ter and hexane. The -

organi ¢ 20 phase Wa?r separ gt’%@ﬁ%%&ﬁ?@%ﬁé@%@%@r??fPt HBPEIAWS act ed with

hexane. The ovemigitrigxtess BAN waedtstraged b sarefiil additiog of v@PPARKAE whikash
chro ography. wi.th 10% ether, i gl .ether on a silica gel columm gave the
br ormr@tst er reaCtiop Was stgggd 1P(‘f§t€@§ trated spdiumpsyliatg-wppaydedzagioystid, 1H,

CHaHbBr) , 3tdldodotihte i, —0). 2 44 (dd, IH
CHaHbCrz)O), > 226(g?mte| H,%@%& m&%%%?g@?eéﬂiﬂé?%ﬁéﬁﬁ&%ﬂﬁ@ﬁé)z, 1.37
(m 1H, CH( WbFz5action migtyre was dilugAmaroekthylkns 4hlotide dnd BHEHBGKOER, 0. 81
d, 3H, 0.79 (d, 3H. ((CH3)2) CHCH3CH) .

EsR, 4R) - 3S (AZ| g%{%‘%ﬁ%%ﬁmw : e%‘?ﬁﬁ&éagPPd?‘%%ﬁ;ﬁmlb‘?i%Fo%Qﬁaﬁ@

Exanpl e 17 (8glvéRp-ofkAignonet hyl - 4, 5-di net hyl - hexanoi ¢ acid 10 Decenber

2003 .
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



WO 00/ 76958 PCT/ USOO115070 -108- Bronoester 181 (3.54 g, 13.34 mol), -
sodiumazide (1.04 g, 16.13 mmol) in anhydrous DMF (8.0 n1raDWéi§n grtj'[oroged at
roomtenperature overnight. Water (16 nL) and hexane weré aglcf’e(?, he
or gani c%?qﬂﬁaﬁ was separated, and the aqueous portion R&S/USOVIN
extracted with hexane. It was dried and evaporated to 5 give azido ester
3.0 g NW\R (CDC13) S 4.14 (q, 2H, CH3H29)7. 3.48 (dd, 1H  CHaHbN3), 3.21
(dd, 1H, CHcHb N3), 2.34 (m 2H, CHaHbC=0O), 2.20 (m 1H, O=CCH2CHCH2 N3),
1.60 (m 1H, PCHEHIGH vpjr2tedCandtbeaguags weag uriter extractes witly drettgdenst i on ( HPL,

66480 x 100).,.The hydrogenat ed crude.was. .di ssolved i.,n. 6N.HC and refl uxed
overni ght . rEegErAREr B8 E0RSisd bt P s Rt e s

azeot roped Widid3olvel tieerBer Aidcappliedl®y yeSiuindof FRirisAUThd éeehdundlvaadiyies ont o an
i on exchange col umm chromat ot?lr aphy (Dowex 50W x 8-100), washed to neutral

el uent with MPEC3Yraersaned inpthel Yanpiaienhip @Pasty bat was desobiedria mathasob. 5N

Cooroy 5 s 8100 IR @RhERABRAL (b 8 ak add A AT Rk SR Crelifled U, VR
i Hé ; Cl(-la Hb ﬁ ?)for Cﬁ héﬁ)ré(_l 'ﬂit}es)dévdﬂi wglgaﬂlﬁ‘r'ﬁd, %c: ((i:lr\seﬁ(otzi;i résid(;ﬁeg\;f@(:%ﬁdgﬁiﬂﬂ NH2) ,
CHoLB O ) 2 waseis Ao Bl vaby achisesibipD, by berses L palicion o8 Cpppentraed HO while

CH3) 2) CH - :
Cortiohep: @ ot cdofdtn ick waikfhadfBhbisured CHiolm APRI TR HabPlo e\
showed i ons abhRibS apiistirr&@H3CNIch ovOrhigliviat rdda-lempeauré M he dighnic Ahadeysass  of
deri i b HPLC, il.BDS C 18 5 m bi |
hase by 80 bepR e e B B P e APsaeias YR S P A tRR L Nt i on

time of 8.21 cﬁ@ﬂ%}ﬁ:’ésol&%@%@%&ﬁ&% gﬁ@tﬂ@da}ﬁ%fim%@ REVRBPELF070

Exanpl es 18-20° Synthesis of 3-Am nonethyl -4-isopropyl -%{ept anoic acid +
NHAOAC  NC~~ &R 3bkagy 31, CH,HL0), 3.85 (app. t, 1H, CH,H},0), 2.46 (m, 2H, CH HY
C=0), 2.13 (m, 2H, CHCH;C=0), 1.60 (m, 1H, CH(Me)»), 1.35 (m, 1H,

CH3;CHCH(Me)p), 0.86 (d, 3H, CH3) and 0.72 (t, 3H, CHz).

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



184 R = nPr NaCl, DMSO H20, 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 HCL, ngfj.ux:Cl58N ,_~R
1 b -

OH Exanple 18 R = nPr Exanple 19 R = nBu ExarrpIeZOR:Ete :

2- Cyanowdb ouefsbagl - 2- pentenoi ¢ acid nethyl ester 61 A sol utg
| sobutyral dehyde (30.0 g, 416 mmol ), methyl -cyan-acetate 5 %@8{18073, 208

nmol ), amoni um hydroxide (3.2 g, 41.6 mol) and acetic acid (5.0 g, 83.2
mmol) in 500 nmL of toluene is warned tol®&f| ux under a Dean-Stark 10

Decenber 2003 WO @gﬂgg@@lg% ~110-.. trap for 12 S. e
mxture is cooled to roomte j'g)?gfotij%?g%ﬁd PR 3%‘1%?{9& gsg‘?‘hﬁ EP%%S]NaHSCB
(3 x 100 ni)in zéhydroas BMRGEHOEELY Basstirid arkdom adttpdi@frdbverfighRaer The
organic | aye{mi S g?r:lﬁ over Na2 Cﬁ and the sqglvent is evaporated. The
remmi ni ng oi H&- PR W Riac i B oras@ifpeTHiON vamsepdgated. amd the 15- 120C) 5
to give 28. Baghepiis BortivA s furfild R¥rade P RRHGRY) ' LShiddlgas an
oil  (90%yi e(?ld) . go Cyano- 3-i sopr o%y‘la- hexanglb%e'g@lw Hr%%#%ﬂd %éﬁx@te%‘g A20
M sol ubi on ofivprzidylestengfes NIMR(RIDEIEYE 4i 14 (gt 21D, C81537-0), 3.48 (dd, 1H,

CHaHpN3), 3.21 (dd, 1H, CH Hy N3), 2.34 (m 2H, CH, H,C=0),2.20 (m, 1H,

O=CCHpCHCH3, N3), 1.60 (m, 1H, CHCH3CH(Me)>. Compound was submitted

for hydrogenation (HPL, 66480 x 100). The hydrogenated crude was dissolved in

6N HC and refluxed overnight. The solvent was evaporated in vacuo the residue

10 was azeotroped with toluene. The crude was further purified by loading onto an
ion exchange column chromatography (Dowex S0Wb x 8-100), 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,H,NH»), 2.82 (dd, 1H, CH:Hy, NH»),

15 2.52(dd, 1H, CHa#},C=0), 2.40 (dd, 1H, CH H,C=0), 2.07 (m, 1H,
O=CCHCHCHyNH»), 1.67 (m, 1H, CHCH3CH(Me); 1.35 (m, 1H, CH(Me)),
0.97 (d, 3H, CHCH3CH(Me), 0.88 (d, 3H, ((CH3)2)CHCH3CH) and 0.83 (d,
3H, ((CH3)2)CHCH3CH). [a]p -5.3 (c, MeOH, 1.9 mg/mL). Anal. Calcd for
CoH}9NO7: € 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. :



; T a sol'ution of 2-cyano-4-nmethyl-2-pentenoic acid (3.0
g, 10 19.6 mml) in 50 nL of THE which is cooled in an IP%gg%bgfo ath to
-40C under argon. The solution is stirred for 4 hours, and e reaction is
quenchegly lgy7eoagldi tion of 50 nL of saturated KH2ZPO4. The pEhiEUses1serapor at ed,
and the remaining oil is chromatogr aphed under nmedi um pressure over silica
gel with 50% CH2C12/ hexane. Yield = g (50% of

2- cyano- 3-i sopropyl - hexanoi ¢ acid 15 ‘r]rﬁ?‘hyl ester as an oil.

2- yano- 2- { lg40pt lezpbg&mhks@ugs',m,fnomtﬁyﬁ.iseﬁombta%wc.& met hy|

ester 184 A on o cyano- 3-i sopropyl -hexahoi'¢ acid nethyl ester (1.9
g, 9.6 mol m. of THE is added to a slurry ofj NaHCMNwashed with
hexane, ZOMQ.le)anOMOWQFmeiChi led in an ice
wat er bat h under argon. TRe-So s stirred for nd t-butyl
bronpacetate (2.1 }é 10. 6 mol) |52a ded. The solution is ®to room
tenperature. After 12 hours, the reactiorPi@guenched byﬁladdltl on of 50 nL
of saturated KH2PO4 and the THE is evaporated. The organic products are
extracted into Et20 (3 x 50 nL), 25 and the conbi ned or gaphg. @)I‘HF are
dried over MgSHA. .Th olvent is evaporated, and the rengini n% Oi |

chr onogr aphed undeIYIe um presgure over silica gel in 25% hexane/ CHZCI 2.
Yield of 2-cyano-2-(1-i <but yll) NeH¢®HEi ¢ acid 4-t €N -butyl ester
1-methyl ester = 1.8Cg([42% [as an op) +-BUWB:ka6O58 10 Dedenber 2003

PCT/ USCO 15070 - 111~ 3-LyanoeX;i/Sopr gpyl - bept anoi ¢ I - a/l te 185 A
m xture of 2-cyano-2-{{1-i pro -butyl)-succinic acid §#-tert ester
1-nethyl ester (1.3 gl 4.2 ), Nad (0.25 g, 4.2 mmoR), and H20 (0.15 g,

8.3 mol) in 25 nL of DMSO is warnmed to 130C for 12 hours. The m xture is
5 cooled to room t enpEs4R errfPrand diluted with 100 nl 83 BrFinRr. The organic
products are extracted into Et20 (3 x 50 nL). The organic |ayers are

conmbi ned and washed with|50 nL of H2O and 50 nL of brine. Drying over
Na2SO4 and eva tPMSDA t he sol vent gives 0.8 g (75%yvyiel d) of

3- cyano- 4-i sopr --13@&pt gnoi c acid t-butyl ester as an oil.
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



10 4-(1-1sopropyl-butyl)-2-pyrrolidone 186 3-Cyano-4-isopropyl-heptanoic

agi d 'E-butylo eg%/er (0?/8 g, 3.2 mol) is reduced under 501@&%’{)??@8 n MeOH
cont ai nj and Ra Ni. Wien the theoretical anount ofP i up,

t he cat al ysyéess renoved by filtration, and the solvent iBCT&RB3P0ed to
give 0.6 g (100%yield) of 4-(1-isopropyl-butyl)-2 15 pyrrolidone as an
oil. Exanple 18: 3-Am nonet hyl -4-i sopropyl- heptanoic acid

-(1- - l,) - 2- | idone (0.6 g, 2.3 mmol) is warned to refl ux

T80 P or B bR A bikise 5 cod v o mmmmm?md -

t ture k

tﬁgpgcr)?l grreﬁﬁgﬁeﬁygi@gg%é%y )%%%%gﬁgic éﬁ%:@:ﬁfﬁa gsél 83]-035 g (6%
| d f 3 [

T60- 1700 11 ner CemdicIERRIOBI (RPNIISLG, BEY relpivil ‘?§V%Hﬂfa‘*ifi) 2.30 .

(m 2H), 2. 4Fhd memaldidg oil 2 SBtilieR urddd} hig hh@cﬁ‘@ﬁ ﬁ'fﬁ%‘ 3 P dhégf@p c‘éﬁ';r o

100%) . Exanple 19: 3-Am nonet byl -4-i sopropyl - oct anaoi f

accor d? ng t ototgiee 2%.8 eef drayano- -4Emathnyl-2-pkBtendficealci meﬂlglgst&‘Hﬂ]I\-l%R@n od()m ™ s

3- am nonet hygg%)% %ﬁ]ropyl octanoic acid. np =160-170C. 1 (

2H), 2.95
9 9 1.78 (m 1H), 2.30 (m 1H), 2.45 (m
(()m (2H). % APClI, CH3CN, H20) 198 (M 17, 100%, 216 (M, 50% . 10 Decenber

-~ - I 20
o o e T e pnare
1 mdbne
gilgxag c 170- 1I80C 1H NI\/RI?OCDS ) S0.9(m 9H, 1218 fH), 1.39 (m

3H), 1.78 (mM9%ammol)ixadded tn a solifion oﬁz-ﬁyéﬁn 44iliheﬂhﬂ)2-p2nt9§olé Ehdgbﬂ) g 'VB (APCI,
CH3CN; g H20) ljﬁgémgl\@l) m]'ﬂ)on@, mmm Is cooled in anCII_IPpA/dry ice baltlll to -40°C

under argon. The solution is stirred for 4 hours, and the reaction is quenched by

addition of 50 mL of saturated KHyPOy. The THF is evaporated, and the

remaining oil is chromatographed under medium pressure over silica gel with

50% CH»Cly/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.



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[1\{) g%e Q gthesis
of the unsaturated ester 188 (S)-(-)-citronellal 187 (2.0 . nmol )
was stiWOd87895840C in dry tetrahydrofuran (30 ni) with REFH§HOAS70
tri phenyl phosphoranyl i dene acetate (3.69 g, 11.03 mmol). After 8 hours the
m xture was cooled to roomtenperaturejapd stirred overnight. The sol vent
was renoved in vacuo and the residue stirred with 15 n -pentane (50 ni).
After 1 hour3-€yenedtisepransl-heptaneig agid bntyl gstebk8%ind the sol vent renoved

(i1 Ten bnel " ach M 463 EltSP (PHOBHG TR 7RG S LIBLBRRPRRRE |
oi | . 1H NVR i{-4RfhyMepr (1GDE13) mdl), MAIIB256, 4.2 mmbl)Hmd HI0(@A3.640 (2H, n);

1.60 (3H, s); 1.62 (1H, m; 1.68 (3H, s); 2.01 (3H, mM; 2.21 (1H, mnm; 10
Decenber 20083 mi»1) iy 7588 8cfRUVINS06 Wi:B0iEd to 13G°C for 72 heGid, Ty mixBueds (1H, ) ;

5.82 (1H, d, J =16 Hz); 6.94 (1H, . MBS : 11 (MHO, 75%, 179
Cro5s 3 s Y rowienis rpathtempatnrd a1 Qikitedi it 100 st S ke The reamiont 17, )

t hesi f i . : . 0]
5 osolved | PRier i ARALEd il io HIR U] THESrdicnls ol Guifilied), A5

(1.44 i, 9.8 HRhid 386 LS EY adPS0Mnit SMBRf{ADIiRg oL, SeH AuUrs the
m xture was % luted wth di etohyIZ@et her (150 m_)e andg\(/)vasrhe&vm h wat er (50

m) and therbx%Ebﬂd@bn 0B theSolventl§i0e0.8 ANI76%PYieRY ofByardl igpk@sl- dri ed
(MyS™), and the solvent renoved in_vacuo. The residue was 10 purified by
fl ash chr onehepigephacid sbpiybesterasigploilacet at e: heptane 3:7) to give 2.26 g
(87% of 189 as a clear oil. Note that this and all subsequent conpounds

are ui mol ar_ i xt ur es, of di astereoigonmers. 1H NMR (400 MHz) (CDC13) S
0.90 (9 x 3@(%31%‘1{”81,’3’13"‘93’8‘2342 f’“i‘?‘ﬁ@ﬁ’iggs (1 OH m; 1.602 (6H, s); 1.685

(6H s); 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%).



1.94 (4H, m; 2.42 (4H m); 2.66 (2H, nm); 3.70 (6H, s); 4.42 (4H m; 15
5.07 (2H, m. M5 (Cl+) (mMz): 272 (M+, 90%, 240 (100%, 1 (1009 I R
(thin film (cm1) v: 1554, 1739, 2918. Synthesis of the F%@Fcaegﬂ%ir%%he_
nitro e Shos §5% (2.09 g, 7.7 mmol ) was di ssolved in nethanol 5%75 n.) 20
and shaken over Raney Nickel (catalytic, prewashed with WST&PYAH? hen

met hanol ) under an at nosphere of hydrogen gas (39 psi) at 35C. After 17
hours the mxture was filtered throughji@elite. The sol vent was renoved in
vacuo to gi \éﬁ an ojl. 1H NMR showed there had been partial reduction of
the doubl e bB¥emPle 2Q::i-Aminemethylidcigopnepyl-hexanoi¢ agidher purification. A

sanpl e of this paptd r.ed & ol . wa j.ssol ved

i n nmet hanol (40 nﬁépg#]eg %ﬁ%@@% %\%ﬁﬁﬁ%&%@%@; lgh%éelln%r%gplﬁeg @2??)
hydrogen gasef PhinfordéthPloatisopkdil-Bakabiesdcidiasy =" Iy fvpg ration
through Celite to obt ai% 442pn‘%@(99%from parti é?@ggﬁ:%{%ﬁ&eri al) as a
clear oil wh{@P3@DY 3R (meRid), Aulrsi (i, 41| hAO (MNPBH), 1128 (i, M), 230 (&, ),
subsequent conpounds are equi nol ar m xtures of 2 diastereoisomers. |H NWR
30 (408 Miz)2.4506]3H),2.99 BE21) itk (APCIL, LHYEN; B50§ 2 10406 (2H, m; 10°
Decenber 2003 S:V\|;E§€;100/%6958( PCTI}E[)LLJSOOngO?O %4- g.go%hﬂ?l?’g%)gz.% (2H, m;
2.98 (2H, m; (3.45 (2H, m, 5.82 (2H, br s). M (C+) (mz): 212 (M,
1009 . Synt hesamp@f2Exanple 21 The | actam 191 (428 ny, 2.0 nmmol) was heat ed
to reflux in 6N El(j 5 (20 m.). After 5 hours the m xture was cooled to room
t enperature d&h Wt hreq) t hane (2 Xl e aqueous phase
was col |l ected and the  sol vent| removed K¥Meuo. THe repi dueC@gMedi ssol ved
in water (10 mA_and frgeze- jed to give ?@2@(

white solid. Note|that ' ound is apleguinol arj m x N(fzof

di astereoi sorers</ 1 H NVR ( ) 10 (d6-DWVsO & 2 (18H" m; 0.95-1.55
(20H, m; 2.05-2.45 (6H, m;
(mMz): 230 (WHC1] +, 90%, 21

co
0

75 (4H, m; 7.98 MBS (Cl +)

(100% . M croanal ygi s: Calcul ated for
189

I;,"
]

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);



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 ounds
of opposite Co-stereochemstry to Exanple 21. 10 Decenber?‘;%g{?g]b%ﬁgg/76958

PCTI US0Q/ 15070 -115 CLAIMS 1. A conpound of Formula | 1 R

or
phar mac &?é’a?P?”y acceptabl e salt thereof wherein: 5 Rl |¥CWQI§P‘BE<9?1°
strai ght or branched al kyl of from|-iB3-6 carbon atons or phenyl; R2 is

Lo o, o RN AL s SO TS PR R B M1 L O S o
o kyral koS EPR R B DL Tty o7 6R8 A% BB cnony. o

substi t ut eqrRABA hn Ay GOoQu G69f Gy to Cla|ml wherein R is
hydr ogen, ang@ )ﬁ‘ tnrlapg‘h??grm]!3661 %ed al kyl of from4 to 8 carbon

atons. 3. A corrpound or a pharmaceutically acceptable salt thereof
accordi ng ﬁyn&mimﬂthanﬂro&drdwed from WO 00/76958 116

3- Ani_nonet hyl - th - CI d; 0 decanoi c
aci d®  3- Ani norre ) lﬁgzﬁg‘f ""@33&’?&"‘% trome ane )65
with 1,8-diazab1cyclo[5,4,0]undec- -ene (1.44 mL, 9.6 mmol) and stirred at room
temperature. After 23 hours the mixture was diluted with diethyl ether (150 mL)
and washed with water (50 mL) and then 2N HCI (50 mL). The organic phase was

collected, dried (MgSOy), and the solvent removed in vacuo. The residue was

10 purified by flash chromatography (silica, ethyl acetate:heptane 3:7) to give 2.26 g
(87%) of 189 as a clear oil. Note that this and all subsequent compounds are

equimolar mixtures of 2 diastereoisomers. IH NMR (400 MHz) (CDCl3) 8
0.90 (2 x 3H, each d, ] = 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 (CIY) (m/z): 272 (MHY, 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);



3- Am nonet hyl - 5- met hyl - dodecanoi ¢ acid; 5
3- Am nonet hyl - 5- nmet hyl -t ri decanoi ¢ aci d;
3- Ani nonet hyl - 5- cycl opr opyl - hexanoi ¢ aci d; 10 December 2003
3- A. m novedomgdssS- cycl obut yl - hexanoi ¢ aci d; PCT/US00/15070
3- Am nonet hyl - 5- (2- chl or ophenyl ) - hexanoi ¢ aci d;

3- Am nonet hyl - 5- ( 3- chl orophenyl ) - hexanoi ¢ acid; 10

3- Ami nonet hyl - S- (4- chl or ophenyl ) hexanoild4aci d;

3- Ami nomet h - y . i ds

3- Ami nonet hﬁ@%'ﬁg?@@gﬁgﬁﬁ?g E%%Q%’lc@%%c g, m), 5.82 (2H, brs).
3- Am nomet hysgef 101y oY l1botygxanoi ¢ aci d; and

3- Anmi nonet hyl - 5- (-’;?kl(gﬁ%/jlqnet hyl ) - hex?ﬁoi c acid. 10 Decenber 2003

PCT/ US00/ 15070 10 Decenber 2003 -117 4. A conpound or a pharmaceutically
accept abl e sHnthesieeidsxampler2di n sai d conpound is

3S, 5R) - 3- Ani | -5 h i id 5.
bhat naceut | cal |y Eotaca R an AL p ol e heafed & GRER R BN AECH o
(3S, 5R) - 3- An0edIBt Afler 5-hotishtie nfiglub@hecafiédhio Rof: tefhpe iR WA wishéd

pharmaceutical | y. acceptable salt thereof according to daim1l wherein said
conpound is W& ,F}%"I‘?}nﬂﬁﬁ%@% hQ mIo. Fhe Agueous phassi wassillégted and the

3S, 5R) - 3- Arj - S~ et hyl - ' j.d; :
E 3S, 5R§ - 3- Agoﬁ%%{e%c*vpg oo The s oy digsolied dp wager (10 mL) and freeze-
(3S, 5R) - 3- Andried e igive! 383-HE (1) HOELEANE RS a8 G vhitelsd1RRONSR: thatthfomPouNnd

according to Caiml and selected from
(3S, 5R) - 3- Anionpoend jd arbeq@imiblee tiyturelef 20k Rratiohiers. |H NMR (400 MHz)

(3S,5R)-3-Anm.n %I-S- t hyl - hept anoi ¢ _aci d; :

(35, 5B - 3. AR AOTESRY P8 H G A 0b 6% (LD, miin05-2.45 (6H, m);
2.75 (4H, m); 7.98 (6H, br s).
MS (CI*) (m/z): 230 (MH-HCIJ*, 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 S,5R) - 3- Am nonet hyl -5, 10-di net hyl - undecanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 6- cycl opr opyl - 5- et hyl - hexanoi ¢ aci g;

(‘éé’ﬂﬁ}é}ﬁs - Am nonet hyl - 6- cycl obut yl - 5- et hyl - hexano%ETﬁﬁb&?%.ﬂecember 2003
('35, - 3- Ami nonet hyl - 6- cycl opent yl - 5- met hyl - hexanor ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 6- cycl opexyl - 5-met hyl hexanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 7- cycl opr opyl - 54d®t hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nomet hyl - 7- cycl obut yI - % | - hept anoi ¢ aci d;

(3S, 5R) - 3Am nonet hyl - 7- cycl opent yl - 3¢ | - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7- cycl ohexyl - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 8-cygl opr opyl - 5net hyl - oct anoi ¢ aci d; 10 Decenber 2003
VO 00/ 76954 PCT/&JS@UPQWEOH@M{ 3S, 5R) - 3

Am nonet hyl - 8- cycl obut yl - 5- met hyl - oct anoi ¢ (g@i]g; (3

S, 5R) - 3- Ami nonet hyl - 8- cycl opent yl - R'nret -0tZanoic acid; and (3

(3S, 5S) - 3- Ami nonet hyl - 5- met holy€E€lhexanpi ¢ aci d; '

(3S, 5S) - 3- Am nonet hyl - 5- et hoxy* hexanoﬁg acid; (3 S,5S)-3-Am nonethyl -5
propoxy hexanoic acid; (3S,5S)-3-Am Ronet hyl -5-i sopropoxy-hexanoi ¢ aci d;
1.0 (3S,5S)-3-Am nonet hyl - 5-t er n- but oxy- hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonmtagharhaddutioalinadchpiablelsak Anereof wirdrelin:

(3S,5S)-3-Am norre{ hyl - 5- (2-fl uor o- et hoxy) - hexanoi c aci d;

(3S, 55) - 3- Ami non®t Aydsogen, sraghtaribranshed plkapeskirpmhleiednesrborgatons or

(3S, 5S) - 3- Am nonet hyl -%—n genoxy- hexanoi ¢ acid; 15

(3S, 5S) - 3- Am nonet hyl P ? - chl or o- phennoxy) - hexanoi ¢ aci d;

3S, 59) - 3- Am nongt byl Beys 3= 1P 631%' bk
§3S, 58% - 3- Ami nogt y%t{ag%l%t%_r %Hnglri%li %Eenoxy%r?@anm EOIQ%P%S
(3S, 59) - 3- Ami nonet hy| staighk-drbnanched hkkeoylyof-firan 2rioi8cadminditoms,

(3S, 5S) - 3- Ami nonet hyl - 5- (3| 0- phenoxy) hexanoi ¢ acid; 20 (3S,5S)-3
Ami nomet hyl - 5- ( 2- f | uof¥ Mdif%qlﬂgggﬁoq%goé’c%a?ls’( 3 S,59)-3
Aringget hyl - 5- (4- net hgiyxPBERSHY td'€ ¥aAB6h atded, d;
- 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:



(3S, 5S) - 3- Ami nonet hyl - 5- ( 3- net hoxy- phenoxy) - hexanoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 5- ( 2- net hoxy- phenoxy) - hexanoi ¢ aci djg pecember 2003

(3S, 5S) wi dumistsszet hyl - 5- (4- ni tro- phenoxy) - hexanoi ¢ aci d; pg&Us00/15070 :
(3S, 5S) - 3- Ami nonet hyl - 5- (3- ni t r o- phenoxy) - hexanoi ¢ aci d; 10 Decenber 2003
WD 00/ 76958 PCTI US(c) 0115070 -119-

(3S, 5S) - 3- Ari nonet hyl - 5- ( 2- ni t r o-Bkénoxy) - hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 6- pr opoxy- hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 6-i sopropoxy- 5- et hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 6-t ert - but oxy-5-net hyl - hexanoic acid; 5

(3S, 55) - 3- Am nonet hyl - 6-f | uor onet hoxy- 5- nmet hyl - hexanoic acid; (3 S5 5)-3
- Ami nonet hyl - 6- ( 2-Aiepmetiyhanmethy-ranangic aﬁl@{anoi c acid; (3 S,5

S) - 3- Am nonet hyl 35%&;1?1}@15_%&&%&%&@ 0- propoxy) - hexanoi ¢ acid; 10
y - -

(3S,5S)-3-Am nomet hyl - 5-nme henoxy- héxanoic acid; (3 S,5
S) - 3- Ami nonet hyl 3eAtrarhéthyes-mhethygixygdebanvi¢ fgid;- hexanoic acid; (3 S, 5

S) - 3- Ami nomret hyl - 6 ( 3- chl or o- phepoxy) - 5- met hyl - hexanoic acid; 15 (3 S, 5

S) - 3- Ami nonet hyl -36‘3‘%‘2‘1‘%@8?]65'%%&%‘135% - hexanoi ¢ acid; (3S,5

D momet hyT -6 (3 THAPRUBIES BRI A Hoxanoi ¢ acid. (3 5.5

S) - 3- Ami nonet hy| 3eAfi@adrhetbylbseivelopropyl-hexameidacid; hexanoic acid; (3 S5

ggg ﬁm zgggt Ez: :36: 4&% gﬁg_cg&ggg%%‘egmrﬁrﬁ hy , hexanoic acid; 25 (3 S,5
3-Aminomethyl-5-(2-chlorophenyl})-hexanoic acid;
3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;

10 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-(phenyimethyl)-hexanoic 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

6- (4-trifluoronethyl-phenoxy)- 30 hexanoic acid; 5 10 15 20 25 30 WO

00/ 76958 10 Decenber 2003 PCTIUS00115070 -120- (3 10 December 2003

S, 5S) - 3- Ami nonet hyl - 5net hyl 6-(3-trifluoronethyl -phenoxy)- hexanoi c acid;
(3 S5 9S)-3-Am nonet hyl -5-nethyl 6-(2-trifluoronethyl -phenoxy)- hexanoic
acid; (3 S,5S)-3-Am nonet hyl - 5- et hyl -6+14-ni tro- phenoxy) - hexanoi ¢ aci d;
(3 S,5S)-3-Am nonet hyl -5-net hyl 6-(3-nitro-phenoxy) - hexanoic acid; (3S,5

S) - 3- Ami nojret hy| - 5- et h 2-nitro-phen hex | c_ac

(3S, 59) - 3- tgﬁ,‘ ?rﬂgﬂun%&baeﬁ]?%%% ic I?XT%PW%T%%Q &'lﬁléﬁo w T saxd cémpound is
(3S, 59S) - 3- Ami nonet hy(3s Ry dmxymahysthsthyl hepheoioictd. aci d;

(3S, 5S) - 3- Am nonet hyl - 7- met hoxy- 5- met hyl - hept anoi ¢ acid;

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

(3S, 5S) - 3-Ani nOHEbIhydnni ot asﬂﬂﬁm@mkaﬁr méﬂﬁabﬂe dﬂElﬂ{e&ﬁOﬁfﬁeraﬁ isfld compound is

(3S, 5S) - 3- Am nonet hy P& rt-buto noic acid; (3
S, 5S) - 3- Ami nonet hyl - ?SP '§?HW€WH§§§f%m%E¥ﬁ%P“W8 $4noi ¢ aci d;
5 6. A compound or a pharmaceuticaily acceptable salt thereof according to Claim 1
wherein said compound is
(3S,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(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;



(3 S,59)-3-Am nonet hyl -7-(2-f1 uoro-ethoxy)-5-nethyl - heptanoic acid; (3
S, 5S) - 3- Am nonet hyl -5-net hyl -7-(3, 3, 3-trifl uoro- propoxy)- I@%&%@%f{)@c' d;
(3S, 5S) - 3- Am nonet hyl - 7- benzyl oxy-5 net hyl - hept anoi ¢ aci d

(3S, 5S) - 3- Am nonet hyl - 5- met hyl - 7- phenoxy- hept anoi ¢ aci d; (38 5S5)-3

Am nonetvydor7éess4- chl or o- phenoxy) - 5- et hyl - hept anoi ¢ aci dicTus08/15070

S, 5S) - 3- Am nonet hyl - 7- ( 3- chl or o- phenox 5-net hyl - heptanoic acid; (3

S, 5S) - 3- Am nonet hyl - 7- (2- chl or o- phenovd‘} 5-nmet hyl - heptanoic acid; (3 S,5

Deconber 2003 W0 00136558 “PATRBEHYES s B maag ERBLE AR

S) - 3- Ani nonet hyl - 7- (qasjsaqmmmmyk&yﬂb 1-3:epitgiectneiciadid; GAaS, 5

S) - 3- Ami nonet hyl - 7- ( 2- quoro pheno yl - heptanoic acid;, 5 (3

S, 5S) - 3- Ami nonet hy| - A3ARpdr ﬁéﬁb&yyclghwiﬁyneﬂmle%m'ﬁ acidei d:

(3S, 5S)-3-Am nonet hyl - 7- (3- net hoxy phenoxy) - 5- met hyl - hept anoi ¢ aci d;
(3S, 59) - 3- Ami nonet hyl - 7- (2- nmet hoxy- phenoxy)-5-net hyl - 10 heptanoi c aci d;
(3 S, 5S) - 3-8ni ndwEenpeuslasseniag to Clgam diand seleefed f10R:- phenoxy) - hept anoi ¢

aci d; (35 59)-3- Al DQGRKIY| BRI Lnkctideb HUHRGQUBLY! - Phenoxy) -

heptan0|c acid; 15 (

S, 55) - 3- Ami nonret hyl - 5- et hyl - 7- (2-trifl uoronet hyl - phenoxy) - heptanoi c aci 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 -5-net hyl - 7- (4-ni tro- phenoxy)- heptanoic acid; (3
S, 5 §)-3-Am nonet hyl -5 -nethyl -7-(3-nitro-phenoxy)- 20 hepp R Gepsdod: (3
S,5 S)-3-Am nonet hyl -5-net hyl -7-(2-nitro-phenoxy)- hept ano?c agli%g; .

(3S, 59) 3: A nanet hyl - 5- net hyl - 6- phenyl - hexanoi ¢ aci d;  (p3F1R:$00/15070
S) - 3- Am“ﬁ)o‘@?fs%gl - 6- (4-chl oro- phenyl ) -5-net hyl 25 hexanoic g?i]d; (3 S,

S)-3 - Am nonet hyl -6- (3 -chl oro-phenyl)-5-nethyl - hexanoic acid; (3 S,5 S5)-3
- Ami nonet hyl - 6- (2-chl or o- phenyl )-5 -m8tlByl - hexanoic acid; 30 (3 S,5

D S e e KSR BB R phenS AR (° 1
Decenber 2003 WD 00/ 7@%)%&2&%&5@%etﬁ?ﬁﬁ-pléé’poxy-hexagoic acid;

S, 5S) - 3- Ami nonet hyl - 6- ( 2- et hoxyphenyl ) - 5-net hyl -~ héxanoic acid; 5 10 15 20
25 30 (3 S,5 S)- 3- Ani GSEDRrAmEneRethy]-Gosaprpprtyy P mahytehexpnoic heidanoi ¢ aci d;

(35, 5R) - 3. A nomet nyl CoATR R BRI PH R SRy eiasae e, o' ©
5 (38,58)-3-Aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl-
hexanoic acid;
(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, 5R)-3- Am nonet hyl - 7- (4-chl or o- phenyl ) - 5- net hyl - heptanoic acid; (3
S, 5R) - 3- Ami nonet hyl - 7- (3- chl or o- phenyl ) - 5- met hyl - hept anok&pagifler 4083

S, 5R) - 3v4% t hyl - 7- (2- chl or o- phenyl ) - 5- met hyl - hept angl 1 d: (3

S, 5R) - 3- Qe hyl - 7- ( 4- met hoxy- phenyl ) - 5- net hyl - hept 2‘%5‘.0’83@@\%8'{“ (3
S, 5R) - 3- Ami nonet hyl - 7- ( 3- net hoxy- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ani nonet hyl - 7- ( 2- net hoxy phel@2@t) - 5- net hyl - heptanoic acid; (3
S, 5R) - 3- Am nonet hyl - 7, (4-J.1.uqQr a- phe -5-net hyl - _heptanoi c_acid; (3

S, 5R) - 3- Ani noret hy| - 7(3(%&4)7%8%95‘%‘%'%:‘%Q‘%ﬁt%érmﬂﬂmﬂmlwhww-

(3S, 5R) - 3- Am normikhidic 4cid2- f | uoro phenyl)-5-net hyl - heptanoi c aci d;

(3S, 5S) -3- Am nonet hyl - 5- net hyl - kept - 6-enoic acid; (3S,5R)-3

Ani nonet hyl - 5- net hyl -@&t3S)-2eAziigomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-

(3S, 5R) - 3- Am no .- b-.net hyl - non- 8- enoi ¢ aci d;
(E)-(3S,5S)-3- Am%%%#é?%f/ *5-net hyl - oct - 6- enoi ¢ aci d;

(Z) - 63S, 5S) - 3- Ami NoNMEBBYSS)B-ABilvheBH1-5 Gnahgli (48 phenoxy)-
(2)-(3S, 5S)-3-Ami nonet hyl - 5- et hyl - non- 6-enoi c acid; 5 18 15 WO 00/ 76958 10
Decenber 2003 He¥M9isatidi 5070 -123- (E)- (3

S, 5S) - 3- Ami nonet hyl - _ARAN- 6- 200 C ik 2 e
(E) - (3S, 5R) - 3- Ani noma%ﬁiﬁsl-jé ?}‘e%%‘ﬁ?%‘gg-g%‘%ﬁ%lﬁﬁc(3a@8 -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;



J

(2)-(3S, 5R) - 3- Am nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;
(2)-(3S,5R) - 3- Ami nonet hyl - 5- et hyl - der-7-enoi ¢ aci d, 10 December 2003
(E)-(3 77§95§m nonet hyl - 5- net hyl - under - 7- enoi ¢ aci d; PCT/US00/15070
(3S,5S)-3-Am nonet hyl -5, 6, 6-trinmethyl-heptanoic acid,
(3S, 5S) - 3- Am nonet hyl - 5-cycl opropyl hexanoi ¢ aci d;
(3S,5S) - 3- Am nonet hyl - 5-cycl obut yl - hexboi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl LAl - 8- /by- Ry Sls- .
(3S, 5S) - 3- Ai nonet hyl I%ﬁ@i?ﬁ‘?%?ﬁﬁ%ﬁiﬂ- g@%@:"g‘eacu j5-methy]
(3S, 5R) - 3- Ami nonké¢ptgmoeibacids hyl - 7 phenyl - hept anoi ¢ acid. 9. A conpound or a

wherein R2

h ticall | f t
S Clbsti Lut od phonyl COPSEPTIRERGI CGA P PP A REHEYcl oal kyl . 10, A

conpound or a phgg

Utigal |y accept abI e salt thereof according to Cam1l

wherein R2 is al kyl phenoxy’ or al kyi hydroxy. 10 Decenber 2003 -124 5 10 15
,“11. A5conpound or a pl3$,frstaminemehdde@pmethbsy-phenoxyhérmehylaher ei n sai d
ted fro 3- Ami nonet hyl - 5- net hyl hept anoi ¢ aci d;

anoi ¢ acid; 3- Ami nonet hyl - 4, 5- di met hyI - hexanoi ¢

corrpound is sel
3- Ami nonet hyl -

acid; (3S,49)- 3 Ami nqz@BSyB Aﬁnﬁmﬁadmtlkwt}-lﬁmn@k@emmrs-memyl-

(3R, 4R) 3- Am nonet hyl - 4, 5- di net hyl - hexanoi ¢ aci d
3- Anmi nonet hyl - 4- h%ﬁﬁ@ﬁ%ldhexanm c acid; 3 Am norret hyl - 4-i sopr opyl

hept anoi ¢ aci d;

(3S, 5S) - 3- A nonet hyl
(3S, 98) - 3- Am noniepigheié adid7-tri f | uor o- 5 met hyl - hept anoi ¢ aci d; -

(3S, 5R) - 3- Am nonet hyl - 8-trifluorp-5:nmethyl-gctanoic

(3S. 5S) - 3- Ani nonet hy!| -(§$§Sb?réwﬁ§ﬂmﬁg¥}r%ﬂl?§@ﬂé@' g Wokotndtfy1 Fhenoxy)-

(3R 4R 5R) - 3- Am |l 5- di met hyl - hept anoi ¢ aci d; and
RepBhO actd;

(38,58)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-

15

20

25

30

heptanoic acid;

oo Qﬁ’ﬁzjoro g{B‘rPrAe 1"76 ept an0| c amgy)ls-mm ¢ actd

(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;



(3R 4R, 5R) - 3- Am nonet hyl - 4, 5- di net hyl - oct anoi ¢ aci d.

12. A pharnmaceuti cal

conposition conprising a therapeutically effective anpunt I@Beépb%ﬁozoggmpound
e .

according to Clainms 1, 4, 5 or

11 and a pharnaceutically accepta

carri erwWOl@/76258use of a therapeutically effective anpountrofruseetmepound
according to Clainms 1, 4, 5 or 11 for the manufacture of a nedi canent for
treating epilepsy, faintness attacks,_&2§_ hypoki nesi a, crani al

neur odegenerati ve di sorders, depressi

di sorders,

anxiety, panic, pain,

neur opat hol ogi cal di S@SHS)S,AmeeE(HIsO(HacthoxyGheyl)-gantthyic damage. 14. A
use of a therapeutically effective amobunt of a conpound according to O ains

1, 4, 5 or 11 fhsx

anxi ety,

10

15

20

25

30

pani c,

2R0ig aldnuf act ure of a medicament for treating epil epsy,

30 pain, sleep disorders, |IBS or gastric damage.

(38,58)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-
hexanoic acid;
(385,55)-3-Aminomethyl-6-(2-fluoro-phenyl)-3-methyl-
hexanoic acid;
(3S,5R)-3- Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(35,5R}-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-
heptanoic acid; '
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-
heptanoic acid;
(35,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-
heptanoic acid;
(33,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-
heptanoic acid;
(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-
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;
(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;



10

15

WO 00/76958

10 December 2003
PCTAIS00/15070

-123-
E)>-3 S,58)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(38,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(38,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(2)~(38,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid;
(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;

(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 .

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.



