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trials have been characterized as disappointing. It is believed that based on
current understanding of the mechanisms and pathways involved in fibromyalgia,
multiple agents will be required, aimed at the major symptoms of pain, disturbed

15 sleep, mood disturbances, and fatigue. Fibromyalgia patients are often sensitive to
side effects of medications, a characteristic perhaps related to the pathophysiclogy
of this disorder (Barkhuizen A, Rational and Targeted pharmacologic treatment of
fibromyalgia. Rheum Dis Clin N Am 2002; 28: 261-290; Leventhal LJ.
Management of fibromyalgia. Ann Intern Med 1999;131:850-8).

o 20 While fibromyalgia is a complex disorder with multiple facets, this
complexity can be well assessed (Yunus MB, A comprehensive medical
evaluation of patients with fibromyalgia syndrome, Rheum Dis N Am 2002;
28:201-217). The diagnosis of FM is usually based on the 1990 recommendations
of the American Coilege of Rheumatology classification criteria (Bennett RM,

25 The rational management of fibromyalgia patients. Rheum Dis Clin N Am 2002;
28: 181-199; Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C,
Goldenberg DL, et al. The American College of Rheumatology 1990 criteria for
the classification of fibromyalgia: Report of the Multicenter Criteria Committee.
Arthritis Rheum 1990; 33:160-72). Evaluation, management, and

30 pharmacological treatment of fibromyalgia have been reviewed (Barkhuizen A,
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treatnent of fibronyalgia. RheumDis din N Am 2002; Buskila D,
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fibronyalgia. Ann Intern Med 1999; 131: 850-8; Bennett RM 5 The rati onal ;
managenment of fibronyalgia patients. BheumDis din N Am 2002; 28: 181-199;
Yunus MB, A conprehensive nedical evaluation of patients with fibronyal gia
syndrone, RutionalRind Ng&m&ﬂ&ﬁna@oﬁaﬁemm of Reminyalgia. LR@SunS\deIGmiE (RLS)
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cases, I'story suggest an "aut osomal dom'n
i nheri tancéibrﬁa;algﬂﬂ&@hﬁbmemheuhmﬂmmﬂﬂezs pef-2xi )i on of the restless
| egs syndrone; The Internat ional Restless Legs Syndrone Study. Group; Mv

Di sord. (1995) Restgss LegssSypdrome (RES) has hesn ichamrisHaedsby e kiinimplest | ess
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(3S,4S)-(1- Ami norreth | -3, 4ag| rrethyl c cl opentyl)-aceti¢ acid,
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a famﬂy history suggestive of an autosomal dominant mode of inheritance. See

. Walters AS; Toward a better definition of the restless legs syndrome; The
International Restless Legs Syndrome Study Group; Mov Disord. (1995) 10(5):
634-42. See also, Bhatia M and Bhowmik D; Restless legs syndrome in

20 maintenance haemodialysis patients; Nephrol Dial Transplant (2003) 18: 217.
Restless legs syndrome can be a primary disorder, or a secondary disorder
associated with, for example, renal insufficiency, heredity, pregnancy, °
poliomyelitis, infectious diseases, avitaminosis, different types of anemia,
diabetes, and certain drugs (e.g. prochloroperazine, lithium, and mianserin).

25 Gabapentin, pregabalin and other alpha2delta ligands including
4H-{1,2,4]oxadiazol-5-one, C-[1-(1H-Tetrazol-5-ylmethyl)-cycloheptyl]-
methylamine, (35,45)-(1-Aminomethyl-3,4-dimethyl-cyclopentyl)-acetic  acid,
(1o,3e,500(3-amino-methyl-bicyclof3.2.0]hept-3-yl)-acetic acid , and (3S,5R)-3-
aminomethyl-5-methyl-heptanoic acid , and pharmaceutically acceptable salts and

30 solvates thereof, are referred to in United States Patent 4,024,175; U.S. Patent
4,087,544; U.S. Patent 6,306,910; W(09921824, WOQ0190052, WO00128978,



30 solvates thereof, are referred to in United States Patent 4,024,175; U. S
Patent 4,087,544; U S. Patent 6,306,910; W9921824, W0190052, WO0128978,
WD 2004/ 054566 PCT/ | B20031005712 -3 EP0641330, W9817627, and W0076958,
The foreYS W§¥46%nt s and applications are incor porat &§ WERHBHORI2 | of er ence
I'n their entirety. The conpounds enployed in the nethods of the present
invention are nono- and disubstituted 3-propyl ganma-am nobutyric acids.
United States 5 Patent Applications I0/009,938 filed Decenber 10, 2001, and
10/ 324, 929 BRO641330e CWONS176D7, 26D 2WOB026938). t MEheC & aﬁgumgsweﬂdsoxﬁai in the
met hods of the present i nvent | on_di scussed bel ow and di scl ose vari ous
utilities PBPHGaHERSArejRrOrPorpied Wﬁtﬁﬂ@fﬁ@cﬁﬂnﬁﬁm%@mﬁ)’ons 10/ 009 938 and
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manmal , i mednodiang dishbstiarted cSeprppyls gmgmachnmnolanﬁﬁct ragldtso mﬁtdd rﬁmﬁal a
t her g eut| al | %/ effecti ve@ggount NH2 .
e FTH Lbiient Applicainae 1HODRBSE di1ed TreaBtaL. 2004 end BFB4E2O e el n: R i s

hydrogen r r phenyl;
R 1 o ot alsEenack o8 20RZRACCR Metormiunts Uirloled fh SR HBReB! e PC)
branched ardsemtyinveitidnr dm&sécbb&oﬁaaﬂlbmsafomanwh@l&idsyﬁor Qheskr m3 to 7
carbon atons, al koxy of from1 t carbon atons, -al kyl cycl oal k
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phenyl , ang.wher el gl disorder is selected from OCD phobi as, PTSD,
restless Iegs S r one, prenenstrual dysphoric disorder, hot fIashes, and
fibromyalgia. This nethod is hereinafter also referred to as the "inventive
@nr%d". The invention also relates to a nethod for treating a disorder in a

: SUMMARY OF THE INVENTION

This invention relates to a method for treating a disorder in a mammal,
including a human, comprising administering to said mammal a therapeutically

effective amount of a compound of formula 1
R2 CO,H
HyC N i !
rl

15 or a pharmaceutically acceptable salt thereof, wherein:

c Rl is hydrogen, straight or branched alkyl of from 1 to 6 carbon atoms or phenyl;
R2 is straight or branched alkyl of from 4 to 8 carbon atoms, straight or branched
alkenyl of from 2to 8 carbon atoms, cycloalkyl of from 3 to 7 cartbon atoms,
alkoxy of from 1 to 6 carbon atorns, -alkylcycloalkyl,, -alkylalkoxy, -alkyl OH,

20 -alkylphenyl, -alkylphenoxy, and -substituted phenyl, and wherein said disorder is
selected from OCD, phobias, PTSD, restless legs syndrome, premenstrual
dysphoric disorder, hot flashes, and fibromyalgia. This method is hereinafter also
referred to as the “inventive method”,

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

25 including a human, comprising administering to said mammal a therapeutically



25 including a human, conprising admnistering to said mamal a

t herapeutically WO 2004/ 054566 PCT/|1B2003/005712 -4 effective anount of the
conmpound .z~ Ami nonet hyl - 5- net hyl -octanoic acid

phar rraceu%?’a?f)%@% ceptabl e salt thereof wherein said di gé?’%@gy?oé??el ect ed
from OCD, phobias, PTSD, restless |egs syndrone, prenenstrual dysphoric

di sorder, hot flashes, and fi bronyal gi The conmpound 5 (3S,

SR) - 3- Ami nomret hyl - 5- et hyl - oct anoi ¢ acid is hereinafter also referred to as
" Conpound Agffedifi@ anfb(RRbf &8 cBhpBuhdlBL SR)-BMMM-&@&WI—%&G
fibronyalgia and a concomtant disorder in a manmal, including a human,

conpri si ng acidianiaphemanguticallyssieptatdersadl therephwheyséut i cal |y ef fective anount

of a conmpound ,of. the formil 1 escribe V. erein said
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j oi nt dysf upgdrhdiRun A YRapHRROMbGderS RIO HAIHRE, artly SibtiIeyalER. THeZ ébiif&dnd coOl d

i ntol erance, chem cal "sensitivity, sicca synptons, "~ cognitive dysfunction,
gener d i zed (3$vaR3t3+Adiinomgthy]-Spnethdrestangid aclg dphereinsfterdalsmrefenred torasi t abl e
bowel syndrq fug@#;onal abdom nal pain, neuropathic pain, 15 sonmatoform
di sorders, O@!I‘PBH s, and PTSD. The invention also relates to a nethod

for treating fi brggyakeitim@iido delafedns OMrlclitid fBrS@é‘«ﬂﬁF fibrothydRiATahd 4 ncl udi ng
a human, conprising admnistering to said mammal a therapeutically
effective aronenmitt Gisopdsn inlasmammal, inghding8 dumapa¢omprisingplraivistering t

t her eof wherein,said concom tant ,di rder is .20 se|lected f.romthe

concon t ant ar8gEapanE DEHmsRRclly et amPrythd GriENed o cpllndtys, o
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an active pharnaceutical agent that decreases slow wave sleep conprising

admi ni st er | hgadaghes, higreprromipdibular njomie dlysfunsiiemm dysawdonesta, endogrne g
har.maceut |

conmpound of the formula.l, as described aglove or._a... ally
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disorder, irritable bowel syndrome, functional abdominal pain, neuropathic pain,
15 somatoform disorders, OCD, phobias, and PTSD.

The invention also relates to a method for treating fibromyalgia and a

concomitant disorder in a mamumal, including a human, comprising administering
to said mammal a therapeutically effective amount of Compound A or a
pharmaceutically acceptable salt thereof wherein said concomitant disorder is
20 selected from the concomitant disorders described above.
The invention also relates to a method of increasing slow wave sleep in a
human subject being treated with an active pharmaceutical agent that decreases .
slow wave sleep comprising administering to a human subject in need of such
treatment:
25 (@ a compound of the formula 1, as described above, or a
pharmaceutically acceptable salt thereof; and
(b) a human growth hormone or human growth hormone secretagogue, or
a pharmaceutically acceptable salt thereof;
wherein the amounts of the active agents “a” and “b” are chosen so as to
30 render the combination effective in increasing slow wave sleep.
The invention also relates to a method of increasing slow wave sleep in a

human subject being treated with an active pharrnaceutical agent that decreases



wherein the anounts of the active agents "a" and "b" are chosen so as to 30
render the conbination effective in increasing slow wave sleep. The

i nvention also relates to a method of increasing slow wave sleep in a hunan
subj ect wakzoogossseat ed wi th an active pharnmaceuti cal agRGK/IR2AGH00§HEr eases |t
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adm nistering to a human subject ~n need of such treatnent: (a) Conpound A
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i ncr easi ngrestmeutwave sl eep. The invention also relates to a method of
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1, as describe Man r | reof; and
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phar frac eut a plahgceaticalyt bépalsia kil theaogof ; 15 wherein the anounts of the

active agents "a" and "b" are chosen so as to, render the conbination

ef fective in i ntheasiathe amognis i e aqtive ggenthe| ARb R ¥R HPE® 50e85d0es to a

nmet hod of | . | j ect conpri sing

admi ni st erﬁeﬁgér?gé%dﬁ%ﬁ%ﬁmsu Fg\é%sﬁﬁﬁ&ﬁéesgl (%?‘psuc ‘eatnent: 20 (a) Conpound
A or a phar nmacellid inatntionadaerpiady © sakihot bf isaéssingdow Wave sleepdn agr owt h

hor mone or, hunman qrowt h hor none secretagogue, or _a pharmaceutically

accept abl SWBAY sybjeat Lomprigme, ring oy Amgan gybgect dn; weed Qe 3" and
"b"18re chesghemO @s to render the conbination effective in increasing slow
wave sl eep.
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(a) a compound of the formula 1, as described above, or a
pharmaceutically acceptable salt thereof; and

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

15 wherein the amounts of the active agents “a” and “b” are chosen so as to

render the combination effective in increasing slow wave sleep.

The invention also relates to a method of increasing slow wave sleep in a
human subject comprising administering to a human subject in need of such
treatment.:

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

(b) a human growth hormone or human growth hormone secretagogue, or

c a pharmaceutically acceptable salt thereof;

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

25 : A more specific embodiment of this invention relates to any one of the
above method for increasing slow wave sleep wherein the human growth hormone
secretagogue that is employed is 2-amino-N-[2-(3a-benzyl-2-methyl-3-o0xo-
2,3,3a,4,6,7-hexahydro-pyrazole{4,3-c]pyridin-5-yl)-1-benzyloxymethyl-2-oxo-
ethyl]-2-methyl-proprionamide.

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

agent, comprising administering to such human subject an amount of a compound of
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25 A nore specific enbodinent of this invention relates to any one of the
above nethod for increasing slow wave sl eep wherein the human growth hornone
secretagogue that is enployed is 2-am no-N[2-(3a-benzyl -2-net hyl - 3- oxo-

2, 3, 3a, 4v6,2@edmsaseby dr o- pyr azol e[ 4, 3-c] pyri di n-5-yl ) - 1- agzm2006y00811RY| - 2- 0OXO0-
ethyl]-2-methyl -proprionam de. 30 This invention also relates to any one of,
t he above nethods for increasing slow wave sleep in a human subject being
treated with an active pharnaceutical-6-agent that decreases slow wave sl eep,

such as L Rhin r.apat her. opi oi d _anal gesi c . agent .. risi
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di sosder, ﬁ@ﬁﬁ]{ﬁobﬁi, RBMapRobi 2 MthofiPRisRry BP phnid-didordeN§iclEic sHoweslisgnt, the -
invention relates to any one of the nethods described above wherein the
conpound asdigliphplited i s Conmpound A or a pharmaceutical ly acceptable salt

t hereof, and wherein,the disorder. bei ngﬁi.tretﬁt ed. i or a

phobi a. I n anot p odr ’fn,eml' ﬁ]ée RV Y atF%foa?“é%%fq%o ePT?’%ﬂS t he

net hods  d@egrib&e hbaid WehatdiftI BN céhipouidMR@MiHEstaedl Ri EbAipand SA Gamgound A or
a pharmaceutically acceptable salt thereof, and wherein the di sorder being

treat ed i sphampbaically atceptable saltaheraefo pag Whbicin dwdlisnsdasiteing eated las. 15 I n
anot.her emm thehi nvention relates to any one of the nethods

desd¥i bed 2 OLARMPRIA ¢ 5 round administered is Conpound A or a

phar maceuti cal | ¥y assBé eibRlimaht, thd@fvesfion adlstet b afly ©86 GEIthd Metiibds eat ed

fi bronyal gi a. I n another enbodinent, the invention relates to any one-of t

met hods ~ 20essaibed iabeve aphwreinviher epmpeund edmpbsiered alsn{ampoanddh ef gel ect ed
from 3- Ampﬂé’r%%éé‘\}ﬂcaﬁy %eg%hge&t%gr'egﬂ 5k Snefed> th%%s'o%&éb‘rrﬂe?nogngéaqu o~ met hyl -

a phobia selected from agoraphobia and specific phobias.

15 In another embodiment, the invention relates to any one of the methods
described above wherein the compound administered is Compound A or a
pharmaceutically acceptable salt thereof, and the disorder being treated is
fibromyalgia.

In another embodiment, the invention relates to any one of the methods

20 described above wherein the compound administered is selected from 3-
Aminomethyl-5-methylheptanoic acid; (3S,5R)-3-Aminomethyl-5-methyl- '
heptanoic acid; 3-Aminomethyl-5-methyl-octanoic acid; 3-Aminomethyl-4,5- ‘
dimethyl-hexanoic acid; (35,4S)3-Aminomethyi-4,5-dimethyi-hexanoic acid;
(3R,4R)3-Aminomethyl-4,5-dimethyl-hexanoic acid MP; 3-Aminomethyl-4-

25 isopropyl-hexanoic acid; 3-Aminomethyl-4-isopropyl-heptanoic acid; (3S,55)-3-
Aminomethyl-6-fluoro-5-methyl-hexanoic acid; (3S,5S)-3-Aminomethyl-7-
fluoro-5-methyl-heptanoic acid; (3S,55)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-
heptanoic acid; (35,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(3S,55)-3-Aminomethyl-5,6-dimethyl-heptanoic acid; (3R 4R,5R)-3-

30 Aminomethyl-4,5-dimethyl-heptanoic acid; and (3R,4R,5R)-3-Aminomethyl-4,5-
dimethyl-octanoic acid or a pharmaceutically acceptable salt thereof, and wherein
said disorder is selected from OCD, agoraphobia, agoraphobia without history of

panic disorder, specific phobia, social phobia, PTSD, and fibromyalgia. The




hept anoi ¢ aci d; 3-Am nonet hyl - 5- et hyl - oct anoi ¢ aci d; 3-Am nonet hyl -4, 5-
di met hyl - hexanoi ¢ aci d; (3S, 4S) 3- Am nonet hyl - 4, 5-di net hyl - hexanoi ¢ aci d;
(3R, 4R) 3- Am nonet hyl -4, 5-di net hyl - hexanoi ¢ acid MP; 3-Am nonet hyl -4 25

i sopr opwo bwwasusécc aci d; 3- Amri nonet hyl - 4-i sopr opyl - he pRGFHBI200348W5 T2
{3S,5S)-3- Am nonet hyl - 6-fl uor o- 5- net hyl - hexanoi ¢ aci d;

(3S,5S) - 3- Am nonet hyl - 7- fl uoro-5-net hyl - heptanoi ¢ aci d;

(3S,5S) - 3- Am' norret hyl -7, 7, 7-trifl uor ol5- met hyl - hept anoi ¢ aci d;

Egg gg g m norret F}Y%d gnﬁe[%at%ré’te{?b e tanokgﬁig rﬁ%ﬁ@d]%%%zgﬁkgsﬂ glsgo
Am nonet hm‘efeﬁp&tcdasf&hmﬁtodpeﬂpbanpomm’c:l ; and (3R 4R 5R) - 3- Am nonet hyl -4, 5-

di met hyl -octanqic acid or a pharnmaceutically accept abI sal her eof , and
wherein said disgp %‘rem@dé‘@ﬂgc@]@dn‘fqngﬂ?ws t&d’&ﬁ’é’BﬁS ‘éé‘bésaphobi a

Wi t hout hi é}ﬁ%g& Rﬁ?% lgp@hobi a, PTSD,
and fi brorr%g%t?ég%g%% qu %8%%6%6}%%%%8 ggp}%ﬁﬂ@ c%rrpounds listed
i el at el gomgoonéthanistadmidisteregas aroms Acdmpoender epheaibesutiablyyy referred to
as "the Goup A co unds”. I n another enbodi ment, the invention relates to
any one of2fHEa €0fjescri bed above wherein the disorder bei ng treated
Is OCD or PTSD f A conpound
or a phar maceutIlﬂE% y?egl(?gepta @egﬁﬁm? er %F%I%h?acﬁgt %hén@ﬂ&gﬂnent, t he

i nvent i on destritteds altaye awhiereine thef disbﬂicnﬂjelmgjsreatddsmr fibedhyalgia eandhtheei n t he

di sorder being treated.is fibro ia and th conpound or salt that is
adni ni st ero@mposnd ef Gl ,Eb ohspcﬂ%mgﬁe“%g 1302p g‘guf"?‘@ﬁ?‘ﬂﬁ &céptabl e salt

the of , nvention relates to any one of the
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ods cribe ereln e disorder being treated is fibronyalgia,
d wher ei n t He awtipo endodolmnn tht dnexhtion raawpaumdymﬂerofah@hmthmjseut ically

ceptabl e, sal.t hereof. 1 Ao enbodl ventjion reldates to
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15 Another embodiment of the invention relates to any one of the above
methods for treating fibromyalgia and a concomitant disorder wherein said
concomitant disorder is generalized anxiety disorder, dysphoric dysthemia,
irritable bowel syndrome, functional abdominal pain, neuropathic pain, a

- somatofom disorder, or migraine headache. )
20 This invention also relates to a method of treating a disorder or condition
selected from acute pain, chronic pain, pain resulting from soft tissue and
c peripheral damage such as acute frauma; complex regional pain syndrome also
referred to as reflex sympathetic dystrophy; postherpetic neuralgia, occipital
neuralgia, trigeminal neuralgia, segmental or intercostal neuralgia and other

25 neuralgias; pain associaied with osteoarthritis and rheumatoid arthritis; musculo-
skeletal pain such as pain associated with strains, sprains and trauma such as
broken bones; spinal pain, central nervous system pain such as pain due to spinal
cord or brain stem damage; lower back pain, sciatica, dental pain, myofascial pain
syndromes, episiotomy pain, gout pain, and pain resulting from burns; deep and

30 visceral pain, such as heart pain; muscle pain, eye pain, inflammatory pain,
orofacial pain, for example, odontalgia; abdominal pain, and gynecological pain,
for example, dysmenorrhoea, labour pain and pain associated with endometriosis;

somatogenic pain; pain associated with nerve and root damage, such as pain



—TTTTTE e o Sy AT one, Tunct onal abdom nal pain, neuropathic pain, a
somat of orm di sorder, or m graine headache. 20 This invention also relates to
a method of treating a disorder or condition selected fromacute pain,
chroni CwB%bhmsQ?d'ﬁ” resulting fromsoft tissue and C pgri/pveifdosganage such
as acute traunmm; conplex regional pain syndrone also referred to as reflex.
synpat heti ¢ dystrophy; postherpetic neural gia, occipital neuralgia,
trigem nal neural gia, segnmental or isgercostal neuralgia and other 25
neur al gi as; pain associated with osteoarthritis and rheumatoid arthritis;
nuscul o sREPgiated Wathn peripherals nerye ndigerets; e ERAMPe. sBORE nedtrapgieat.ns and
trauma su : es. A ' t.r . pai n such
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dent al papmputaion.asi adoupdiréux, S yestooAESor ewdseulitis) Mdiapatic), ng@eupathyi n, and
pain resul ti n(gpfrom bunms; deep and 30 visceral pain, such as heart pain;
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chenot her apyralgialy aiddnear kypridiyesia Guie pair, ddiopathingaipp phinecqueed dyneur al gi a;
5 atypical facial pain, nerve root damage, neurgpathic |ower back pain, HV
rellfted sbemobetanycopapital neyrdgin, PBIChoLaNic Paine Piaokial Plerus awmldewt es rel at ed

neur opat hi_c. e .Ar e IRW ] ' . ' Ci.pi t al

neur alogi a?&ge%%éqﬁ?%?%@ Ig|§%n g%c%cb)tss#%qmltﬁéhggpgl a,m%'?gl%lgﬂ Seta&gnségﬁggl gi as aks
Al DS r el ataskedebyalchioak adicbholib@r or n@ypethgiobdismalok odyeniia, ohypieamaingesi a, bum
pai n, idiopathic pain, pain caused by 10Q_ chepot herapy; occipital neuralgia,
psychogenidetigighgies; gieyeapathic and,nes-neyfapathas, pain, assacigedowith (BECIPMA  est | ess

| egs syndr ; | | =W : ; I A .chronic

al cohol i sr‘%ﬁgﬁ %@%@ﬁ@%ﬁ%&#&%ﬂyﬁh teAIrlnt%gA (i)lrﬁ{b\c/)??gmﬁﬁl%ﬁlea% i%m encfﬂgé?ﬁ’neur opat hi c
andisnon- néeddaehé, Hheludiap migmirecwith acrayidi graiverwithmaura and other vascular

headaches, acute or chronic tension headache, sinus headache and cluster

headache;. temperomandibular pain and maxillary sinus pain; pain resulting from
ankylosing spondylitis and gout; pain caused by increased bladder contractions;
pain associated with gastrointestinal (GI) disorders, disorders caused by
20 helicobacter pylori and diseases of the GI tract such as gastritis, proctitis,
gastroduodenal ulcers, peptic ulcers, dyspepsia, disorders associated with the
neuronal control of viscera, ulcerative colitis, chronic pancreatitis, Crohn's disease .
and emesis; post operative pain, scar pain, and chronic non-neuropathic pain such
as pain associated with HIV, anthralgia and myalgia, vasculitis and fibromyalgia
25 in a mammal, comprising administering to a mammal in need of such treatment a
therapeutically effective amount of a compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof,
This invention also relates to a method of treating a disorder or condition
selected from the group consisting of mood disorders, such as depression, or more
30 particularly, depressive disorders, for example, single episodic or recurrent major
depressive disorder, severe unipolar recurrent major depressive episodes,
dysthymic disorder, depressive neurosis and neurotic depression, melancholic

depression including anorexia, weight loss, insomnia, early morning waking or




often referred to as cancer pain, phantomlinb pain, functional abdom nal
pain, 15 headache, including mgraine with aura, mgraine wthout aura and
ot her vascul ar headaches, acute or chronic tension headache, sinus headache
and cl udvepoo4stidache; . tenperomandi bul ar pai n and maxPCTEBAP0HGORTRZ pai n;
pain resulting from ankylosing spondylitis and gout; pain caused by

I ncreased bl adder contractions; pain associated with gastrointestinal (4d)
di sorders, disorders caused by 20 helf-cobact er pyl ori and di seases of the G

tract sucChpQshdRsbs rdthrdatid, Qefdiddl eprefiis V(Wk&@ﬁ@&#&&ﬁgﬁmgﬁ%gc ul cers,
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operative pain,  scar pain, and _chronic ngn-neuropathi.c pain such as pain

associ at ed‘%Wtflht g _Sgﬂ?hrsﬁf_’sé’f‘%] &ﬁﬁ‘:??g?aﬁg?(’&&“vég@up? IptC, PESY B ny al gi a 25
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a therapeutically e ctive anount of a conpound o ornmula I, Conpound A,
or a5 phardisardersior abdnyc depressionbfor esahplet bippkaol disbides, bipelentlidisorddrso rel at es

to a nethod of treating.a disorder or..condition selected fromthe group
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depressive di sorder, severe unipolar recurrent najor depressive épisodes,
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persomi a, psychonotor agitation or irritability; treat ment = resi stant
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disruptive behavior disorder, borderline personality disorder, psychotic episodes
of anxiety, and anxiety associated with psychosis; stress disorders including post-
traumatic stress disorder (PTSD) and acute stress disorder, and generalized
anxiety disorder in a mammal, comprising administering to a mammal in need of
20 such treatment a therapeutically effective amount of therapeutically effective
amount of a compound of formula 1, Compound A, or a pharmaceutically
c acceptable salt thereof.
It will be appreciated that for the treatment of depression or anxiety, a
compound employed in the methods of the present invention may be used in
25 conjunction with other antidepressant or anti-anxiety agents. Suitable classes of
antidepressant agents include norepinephrine reuptake inhibitors, selective
serotonin reuptake inhibitors (SSRIs), monoamine oxidase inhibitors (MAOIs),
reversible inhibitors of monoamine oxidase (RIMAs), serotonin and noradrenaline
reuptake inhibitors (SNRIs), corticotropin releasing factor (CRF) antagonists, o-
30 adrenoreceptor antagonists and atypical antidepressants. Suitable norepinephrine
reuptake inhibitors include tertiary amine tricyclics and secondary amine

tricyclics. Suitable examples of tertiary amine tricyclics include amitriptyline,



10 specific pHobias (e.g., specific animal phobias), social anxiety

di sorder, social C phobia, obsessive-conpul sive disorder(OCD), autism and
associ ated di sorders including pervasive devel opnental del ay, nood

di sordergoaginsidsed With psychotic disorders such as peygdeg3mpsaz and
depression associated with bipolar disorder, nood di sorders associated w t.h

schi zophreni a, behavi oral disturbances 15 associated with nental
retardation, autistic disorder, condugd- di sorder and disruptive behavi or

di sorder, borderline personality disorder, psychotic episodes of anxiety, -
and anxi et §lomisaming; egawmh ipdptansRg qnd strppipsaraing o aad r Bharmareiicaldy post -

traumatic disoprder . ( . SO r.. an eneral i zed
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reupt ake i iveluget dsecatosmid) | pPhenedrng, ndragyicypepming hiapdt celegiimeo apd
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(CRF) ant agphbdhine oXidide aftheROheclebmfide caidogitminatsutionlly atospiabRl salts

anti depressants. Suitable norepi nephrine reuptake inhibitors include

tertPary athersef.t rSuitablei sesotania ansdcuoradrenaling s¢uptake jinhibitors of wgiindbee exanpl es

of tertiar I N tcyel | LG ant it 14 ' 5 6
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pharmaceutically acceptable saits thereof. Suitable classes of anti-anxiety agents
include. benzodiazepines and 5-HTis agonists or antagonists, especially 5-HTIA
partial agonists, and corticotropin releasing factor (CRF) antagonists. Suitable
benzodiazepines include alprazolam, chlordiazepoxide, clonazepam, chlorazepate,
20 diazepam, halazepam, lorazepam, oxazepam, and prazepam, and pharmaceutically
acceptable salts thereof. Suitable 5-HTy, receptor agonists or antagonists include,
in particular, the 5-HT5 receptor partial agonists buspirone, flesinoxan, gepirone '
and ipsapirone, and pharmaceutically acceptable salts thereof.
This invention also relates to a method of treating a disorder or condition
25 selected from the group consisting of sleep disorders such as insomnia (e.g., primary
insomnia including psychophysiological and idiopathic insommia, secondary
insomnia including insommnia secondary to restless legs syndrome, insomnia related
to peri- and/or postmenopause, Parkinson’s disease or another chronic disorder, and
transient insomnia), somnambulism, sleep deprivation, REM sleep disorders, sleep
30 apnea, hypersomnia, parasomnias, sleep-wake cycle disorders, jet lag, narcolepsy,
sleep disorders associated with shift work or irregular work schedules, deficient
sleep quality due to a decrease in slow wave sleep caused by medications or other

sources, and other sleep disorders in a mammal, in a mammal, comprising




I ncl ude i socarboxazi d, phenel zi ne, tranyl cyprom ne and selegiline, and

phar maceutically acceptable salts thereof. Suitable reversible inhibitors of
nonoam n i i ncl ude nocl obem de, and pharmaceuti able salts
10 ther QSé@ﬁgégble serotonin and noradrenaline reuptg éh¥%ﬂﬁ@?ﬁ%rs of use
in the present invention include venlafaxine, and pharmaceutically
acceptabl e salts thereof. Suitable GRF antagonists include those conpounds
described in |International Patent Application Nos. WD 94/13643, WO
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thereof. This invention . also relates t hod of treating a disorder or
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t herapeutically effective anmount of a conmpound of formula 1,
eczematoid dermatitis; itching, hemodialysis associated itching; inflamnmatory

diseases. such. as inflammatory bowel disease, psoriasis, osteoarthritis, cartilage
damage (e.g., cartilage damage resulting from physical activity or osteoarthritis),
. theumatoid arthritis, psoriatic arthritis, asthma, pruritis and sunburn; and
20 hypersensitivity disorders such as poison ivy in a mammal, including a human,
comprising administering to a mammal in need of such treatment a therapeutically
e effective amount of therapeutically effective amount of a compound of formula 1,
Compound A, or a pharmacenutically acceptable salt thereof.
Other more specific embodiments of this invention include any of the above
25 methods wherein the compound of formula 1, Compound A, or a pharmaceutically
acceptable salt thereof, is administered to a human for the treatment of any two or
more comorbid disorders or conditions selected from those disorders and conditions
referred to in any of the above methods.
Another more specific embodiment of this invention relates to any of the
30 above methods for treating fibromyalgia wherein the compound of formula 1,
Compound A, or a pharmaceutically acceptable salt thereof, is administered to a
human for the treatment of fibromyalgia and concomitant generalized anxiety

disorder.



Compound A, or a pharmaceutically acceptable salt thereof. This invention
also relates to a nethod of increasing slow wave sleep and 5 increasing

growt h (R¥ fenessSGeretion in a human subject in a NMmaNMBpPCTABRRINBEETY
adm ni stering to a human subject in need of such treatnment a therapeutically

effective anmount of therapeutically effective anount of a conpound of
formula 1, Conmpound A, or a pharmacdatically acceptable salt thereof. Thi S
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(e.g., cartila ge re g,fro hysi cal activit arthritis),
r heumat oi d’thﬁp?%ﬂ“i‘i stg afte ’tfss a'ag'eﬁ?fi&& tﬁrﬁrg 3 %é‘nunburn and
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human, conprising a m istering to a manmal in need of suc reatment a

therapeut i cal l yAnc&hefremOnevwetaﬁo@mbodﬁnmh@falmunwuabm yelates ée biny of aount of a
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phar maceut’ e salt thereof, is adm ni stered to a human for
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general i zed XI e%ﬁb (IjIllySanlg atid concomitant premenstrual dysphoric disorder.
Another more specific. embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, .is administered to a human for the
20 treatment of major depressive disorder and concomitant dysthymia.
Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a '
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of major depressive disorder and concomitant fibromyalgia.
25 Another more specific embodiment of this invention relates to any of the
above methods wherein the compound of formula 1, Compound A, or a
pharmaceuntically acceptable salt thereof, is administered to a buman for the
treatment of dysthymia and concomitant fibromyalgia.
Another more specific embodiment of this invention relates to any of the
30 above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of major depressive disorder and a concomitant somatoform disorder

selected from somatization disorder, conversion disorder, body dysmorphic disorder,
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formula 1, Conpound A, or a pharmaceutically acceptable salt thereof, is
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t he conpound of fornula 1, Conpound A, or a pharmaceutically acceptable

sdit t herkaye, methasddnwhersineithed compaunlrafn forpula He Compeundedt, of araj or

i ve disord d jtant fi.b | gia. . 25 th i fi
Mo e BBl AieneB: SHL et o8 e o 2. 0004 s We whor el n-
t he conpeusithedf offfibioii}adgia andesieMitsht Aunclibna abdkmnAgReNt i cal |y acceptabl e

salt thereof, is admnistered to a human for the treatnment of dysthym a and
concomi tant f iAnptwy mage specific embodiment of this invention rejates to any of the

above methods wherein the compound of formula 1, Compound A, or a

15 pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of fibromyalgia and concomitant neuropathic pain.

Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula 1, Compound A, or a

pharmaceutically acceptable salt thereof, is administered to a human for the

20 treatment of generalized anxiety disorder and concomitant premenstrual dysphoric

disorder.

Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula 1, Compound A, or a

pharmaceutically acceptable salt thereof, is administered to a human for the
25 treatment of generalized anxiety disorder and concomitant dysthymia.

Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula 1, Compound A, or a

pharmaceutically acceptable salt thereof, is administered to a human for the treatment of

generalized anxiety disorder and concomitant fibromyalgia.

30 Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula 1, Compound A, or a

pharmaceutically acceptable salt thereof, is administered to a human for the

treatment of generalized anxiety disorder and a concomitant somatoform disorder



Anot her nore specific enbodinment of this invention relates to any of the 30
above net hods wherein the conpound of fornula 1, Conpound A, or a
pharmaceutically acceptable salt thereof, is adm nistered to a human for the
t r eat meRyo 0d04/9B450¢ depressi ve di sorder and a concom t arCTaBrEB®OIMIN di sor der
sel ected from somatizati on di sorder, conversion disorder, body dysnorphic

di sorder, WD 2004/ 054566 PCTI | B2003/ 005712 -13 hypochondri asis, sonmatoform
pai n di sorder, undifferentiated somatbf-orm di sorder and somat of orm di sor der

t ot herwi i fied. See D tic and.Statjstjcal L of Mental
D sor der s, S5t HEoa; SRR SU9NEn EoRET OB JISFTISE , iNyPORORFTR | o,
Véshi ngt oMonbform With dibéidler @R sirBly P ciSlrdlos, Wk TEROMARCHiS MO nent

of this invention relates to any above meth wherei n the conpound
of for nmul auntdiffeTontiatash somatoborma disobder, mand: somatdfonyn adisargerabote ofwiwise hereof , i s

dni ni stered . h faor the  treat f ] | gi . i t ant
TR e e R e A
rel ages tomuM-19h, AbRrichD PRRAEriTBERRS oW W Rhidgione rOM 19, dprmula 1, -

Conpound A, or a O pharnaceutically acceptabl e salt thereof, i's
adm ni st er4th-4¥.a human for the treatnent of fibronyal gia and concomtant

functi onal abdonpinal pain. Another nor cific enbodi ment of this

i nvention rel atéﬁgﬁﬁr ke b ee%ﬁ@?_ dlé“’em'é’ﬂe’ieﬂ“"é% PIHRd of _
formula 1, HREPaebds whEreth the éﬂiﬁ’ﬂdﬁﬁ&eﬁf'fbﬁhﬂé accephpith® galbk hhereof, is
adm nistered to a human for the treatnent of fibromyalgia and concom tant

neur opat hi ghasmaceutigallyt laeceptablee salp dbir¢afc ierddodiisterad ¢¢ a niwentheon rel at es

to y of th b nmet hods erein the co d of fornu e conpound A,
or 30” oha ket Pl AR Al e litins a0 Ysgre el 8 " huma
for the 20sdniRihtiBi distrdede RBhIdiae Histhddre thypioRBALdis, afiinA6M0AR Thdia Nt _
prenmenstrual dysphoric disorder. Another nore speci fic enbodi ment of-this

i nvent i on digprdere fort smply “pin tdirerdeg Do bedyrdysroerphighdiserder, tundiffcramtiatedd of
formula 1, nd A, . or har.maceut,i cal |y ac t abl t. thereof, is
admi ni ster%odogﬁq%% hEASEISH o%‘dtﬁ B b6t ‘nck SHREAR Speitel. * ek
Diagnostic and Statistical manual of Mental Discrtdess, Fourth Edition (DSM-1V),
15 American Psychiatric Association, Washington, D.C., May 1194, pp. 435-436.

Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula 1, Compound A, or a
pharmaceutically acceptable salt thereof, is administered to a human for the
treatment of major depressive disorder accompanied by one or more somatic
20 symptoms selected from loss of appetite, sleep disturbances (e.g., insommia,
interrupted sleep, early moming awakening, tired awakening), loss of libido,
restlessness, fatigue, constipation, dyspepsia, heart palpitations, aches and pains (e.g., .
headache, neck pain, back pain, limb pain, joint pain, abdominal pain), dizziness,
nausea, heartburn, nervousness, tremors, burning and tingling sensations, morning
25 stiffness, abdominal symptoms {e.g., abdominal pain, abdominal distention,
gurgling, diarrhea), and the symptoms associated with generalized anxiety disorder
(e.g., excessive anxiety and worry (apprehensive expectation), occurring more days
than not for at least six months, about a number of events and activities, difficulty
controlling the worry, etc.) See Diagnostic and Statistical manual of Mental
30 Disorders, Fourth Edition (DSM-IV), American Psychiatric Association,
Washington, D.C., May 1194, pp. 435-436 and 445469. This document is

incorporated herein by reference in its entirety.




25 treatnment of generalized anxiety disorder and concomtant dysthym a.

Anot her nore specific enbodinent of this invention relates to any of the
above net hods rein the conpound of formula 1, Conpo

phar mcéﬂ??@éfo\é\i}gﬁccept able salt thereof, is admni steF@Mﬂ:’z&}ﬁﬁ'ﬁan for the
treatnment of generalized anxiety disorder and concom tant fibronyalgia. 30
Anot her nore specific enbodinent of tjys invention relates to any of the

above met hods wherein the conpound of formula 1, Conpound A, or a
phar maceut i cal | natherepioabbpgecifial édmtiddananfof this iaetmtion séleeedo tay af eman for the

treatment of generalized, anxiety. djsorder and a conconitant sonatoform

di sor der \/\%’02’8(!% B’@B""'F‘@%F f%?%’&%i/'@@?‘itﬂ‘dﬂﬁm rhermaageutically 9pseptabiat i zat i on

di sorder, kO ' . ) | asi Lo di sorder
AN HREDE ONs qﬁ@;}ﬁg@&g &ggﬁgmmésf 2! eatm e@a&;&;‘ gqeﬁf@gﬁwed

(or sinmply "pain disor ysnor phi ¢ di sor erentiated
somat of or niidosiler aeompamied dynateo b0 mored sanatibe synome tshiected $om $mmef§ i ed. See

Di agnostic,and ,Statistical nual. of Mental D sorders, Fourth Edition 5
(DSM%I V), h??giﬁ‘fh@aﬁeql‘sgﬂélm ﬂ%’éﬂl cRa4R; gt P@@sﬁ‘?cﬁ&PBﬂ,Pama odonyggl 1194, pp.
435- 436. : [ Loent, of 4t his i | es to any
of the a@g@%ﬁﬁ%%@%g@gﬁ&t E@@%Eg%hrﬂao Ef%@‘ﬁ%g%k rtr%gtljﬁ A or a
phar maceut gemrdliged aorietyadiserdeal (e. gt, hexcessive amxietsinanmd stoerye Gapprehendiveran f or t he

10 treatnment of .fi.bronyal gi a and concom t ant . somat of orn di sQrder sel ect ed
from sonaF%‘Pf_ﬁttaF?}Hf ‘Eﬁcg%ﬁ'“@ ‘,’mgﬁﬁ}@%‘?%i"rgﬁtlﬁ'@f POH‘%*MBWH@&PF%{%{ _
somat of or NeRRkNand! W SRAGIR! ARt ERwLIMRAIHR &éblgf,r &8I " See ﬁ?&gﬁ?ﬁﬁsm phi ¢

di sorder, undifferentiated soratoformTdi sorder, and sonatof orm di sorder not
ot helwi se Spdistichl goanuseof Meagh disorderan Fodtiiat Editiorc ADSMVIRI Apferiddnt al

' td F th, Edi.ti D ' P [ ' I ati ,
QS o on PR ARG W Bl 5 Tl B SRR B U200t e
of this inventi @Rothet AlofS spRifRI¥MBdihER of AR ViRvéiRibh Qkatele bRy bf e conmpound

of formula 1, Conpound A, ‘or a pharmaceutically acceptable salt thereof, is
admi ni st er abboveo methodsawhérsin tthee compeundradt farfautanjler CompowrlsiAseotiasor der

acconpani ed, by on nor e mat.| ¢, 20 t.ons sel.ected, from.l o of
appem) t el, Q}"%ﬁ’ﬁm&gg@{}’r ggqug@fé( galtﬁher?qf: ﬁ%’iﬁdgl,]mstered fo 3 humén ' for the

15 treatment of generalized anxiety disorder accompanied by one or more somatic

symptoms selected from loss of appetite, sleep disturbances (e.g., insomnia,

interrupted. sleep, early morning awakening, tired awakening), loss of libido,

restlessness, fatigue, constipation, dyspepsia, heart palpitations, aches and pains (e.g.,

. headache, neck pain, back pain, limb pain, joint pain, abdominal pain), dizziness,

20 nausea, heartburn, nervousness, tremors, burning and tingling sensations, moming

stiffness, abdominal symptoms (e.g.,  abdominal pain, abdominal distention,

C gurgling, diarrthea), and the symptoms associated with major depressive disorder

{e.g., sadness, tearfulness, loss of interest, fearfulness, helplessness, hopelessness,

fatigue, low self esteem, obsessive ruminations, suicidal thoughts, impaired memory

25 and concentration, loss of motivation, paralysis of will, reduced appetite, increased
appetite).

Another more specific embodiment of this invention relates to any of the

above methods wherein the compound of formula I, Compound A, or a

pharmaceutically acceptable salt thereof, is administered to a human for the

30 treatment of generalized anxiety disorder accompanied by one or more somatic

symptoms selected from fatigue, headache, neck pain, back pain, limb pain, joint

pain, abdominal pain, abdominal distention, gurgling, diarthea nervousness, and the

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



i nterrupted sleep, early norning awakeni ng, tired awakening), |oss of
l'ibido, restlessness, fatigue, constipation, dyspepsia, heart palpitations,

aches and ., headache, neck pain, back pain ,Im ,Joint
pai n, Eﬁa}’ﬂ@?“ségl n), dizziness, nausea, heartburn, r?&lrrvousog@gg;’ trenors,

bur ni ng and tingling sensations, norning 25 sti ffness, abdom nal synptons
(e.g., abdom nal pain, abdom nal distgption, gurgling, diarrhea), and the
synptons associated with generalized anxiety disorder (e.g., excessive )
anxi ety anaof wierest, (feqriulrehs nbelplessargse dibpeleszngss, dow usclfi efeerny @bstagise t han not

for at |east six nonth about nunper of events and activities, difficulty
control | i n@“‘l‘l‘?é‘%rsﬂ?“ﬁb &h‘%efg @}eamﬁeﬂénW@ £PRGERIAon 0SS & of Ment al

30 D Sord%ﬁnvaﬁ%rﬁaﬁ'alfﬂé&ﬂ\ﬁﬂ TRESVXIA %gqﬁé 44534[%)95&|j| atric Association,

Washi ngt on, D. 1194, pp. 435 an Thi s docunent is
i ncor por at ed heThas nn\tbptmnfalsna'nlamsno ai thethed f treating yM\Gisaodd4/od sdadition

PCT/ | B2003/ 00571 -15 Anot her .no spegi fi c enbodi nent . o this invention
rel abes t&%%%&‘?ﬁ@%%%“%&ﬁﬁ@%{@w ‘Pr}g 2 gsppnip fg EHBYNd A or a
har maceut j n man for

p ins@hhid McHRRAIA 2%5 o?&ééolbgﬁsor d hﬁo@ﬂﬁi‘b ibAMEH (oRdd

the treatnment of mpjor d Y er “acconpani ed by one or’ nore
somati ¢ sympoons neludingenisémmim ﬁeabmdme to Sestteasl degse syndeerke,pRatkinstais k  pai n,

limb pain, .joint bdoni nal ahdoni nal di st ent i ng,
4i oD pal N it or Baadhe éﬁlaowmwe ﬁéma%lewaﬂnéfaammmraéﬁ@mﬂrezﬂd anxi ety
di sor der (ﬁ%ﬂwt\u&f(m‘ﬁ&% Al 5)45;% hiRflE Bal4EmnRX PQEdpRt | ON)

SI no

occurring days t han r at nt hs, about a nurber of
evedls andwakd wclet dlsm'derd; jeet lagmargolepxyl,tsieﬂpl dlscgdd:rhassomlateyl wigh shiftSaek Di agnostic

and 10 Statisti sorders, Fourth Editi DSM 1 V)
Anerican o ﬁglﬂeﬁe ?srﬁswgﬁghgt%ﬁms creajgin ST% avE 435 Q
and 445- 46Qe. em%@eay E‘i%ﬁaﬁ&i‘scbf i fene? "HoRRIERid Q,hlemn Iamaaasoa helates to

any of the above netHhods wherein the compound of fornu 1, Conmpound A, or a
phar maceut inagimag, amnprpmg)laémbuenngném@om,ammalamMmdsmfesm treatmehtuaman for the

somt | o oy Irametiely eBebd a5t Y oBpoasEes PESHERILY ComboPdindss (e .
I nsqRnNi a, abﬁﬁﬁa@w{&ﬂy§é&§ﬁbl§ﬁ[ﬂm@w ni ng awakeni ng, tired awakeni ng),
05 of 11D ' This invention also rclates to a method of i increasing slow wave sleep in a
~human subject comprising administering to. a human subject in need of such
treatment a therapeutically effective amount of a compound of the formula 1
Compound A, or a pharmaceutically acceptable salt thereof.
20 This invention also relates to a method of increasing growth hormone
secretion in a human subject comprising administering to a2 human subject in need
of such treatment a therapeutically effective amount of a compound of the formula '
1, compound A, or a pharmaceutically acceptable salt thereof.
This invention also relates to a method of treating irritable bowel
25 syndrome in a mammal, preferably a human, comprising administering to 2
human subject in need of such treatment a therapeutically effective amount of a
compound of the formula 1, Compound A, or a pharmaceutically acceptable salt
thereof.
Another more specific embodiment of this invention relates to any of the
30 above methods wherein the disorder is restless legs syndrome, and wherein the
restless legs syndrome is a secondary syndrome associated with another disorder

or condition included but not limited to renal insufficiency, heredity, pregnancy,



restl essness, fatigue, constipation, dyspepsia, heart pal pitations, aches
and pains (e.g., headache, neck pain, back pain, linb pain, joint pain,
abdom nal pain), dizziness, 20 nausea, heartburn, nervousness, trenors,

bur ni ng AY@I2004M81566hg sensati ons, norning stiffness, abPOMBAO3WFTIRt ONs
(e.g., abdom nal pain, abdom nal distention, C gurgling, diarrhea), and the
synpt ons associ ated with naj or depressive d| sorder (e.g., sadness,

t ear f ul ness | oss of interest, fearfutifess, hel pl essness, hopel essness,
fatigue, t S ci oyaht:s, inpaired
nmenory 25 a%ﬂ&gc%nﬁrﬁgﬁ%ﬁ E?%dg§§o?%%%%él ?ﬁﬁ&&gréﬁél épo W ?I reduced
appetite, idiebetesseettaimiyugt (d.@)proohhmbpﬁazma,rleluaneand nnansaﬂimdl ment of this

i nvention relate any of t bove net hods wherein the conpound of
“formula 1, mnpoénefﬁ%mefe%vwgﬁ 1L o4 thi§ TAYREER ABIRES LAPRY PhiliCeof , is

adni ni st er eghdye rerkEInd:Bh (h0 %530 S AUER 1L SHRRGIE! bk Uil ey di sor der

acconpani ed by one or nore somatic synptons ’from at1 gue,
"headafhe, nestlespdegs, sydedmeids a sebmndar)payndromelassoclqmd mwithabettain adgspai n,

abdom nal dj stention, qur arrhea nervousness, and the synptons
associ at ed W ﬁ‘ Po'géy?%@%v@%f%?ra@fw NiYm, aRGEANSENIN.t ear f uj ness, | 0Ss
WO 2004/ 054566 Pﬂ%&x%ﬁé’ Qﬁﬁé%mbo#lﬁné}{t of 'ﬂh?i hriod £t BeRod for

hel pl essness, hopel essness,” ['ow sel eem o sessive rum nations,
sui ci dal thmengxmga dﬂsertiexgme; miangoal," mdludingos huaae coapeisinir aiminisieringss of
notivati on, '&r‘:&h will, reduced ap}gqcflte i ncreased appetite). This
i nvention aﬁhg PF 33 F‘H”& %"1‘?58 Brrompatd fi Bhagmapsiicrlly accepiablet i on 5
sel egped Tr%&n&ﬁoﬂfo%{hﬁ%&af 9&119§a1&h8ﬁﬁ d%ﬁrc%%i uid AaftPwhsmmmi a
.g., primary insomia Inc I ng psychophysi ol ogi and |d|opa i C
gogomi a, smd)rdiimrqgr isrmlnﬂddaﬁbmtasdéssgle?gmwnmom&s@mﬂmwalt dyspbeid ess | egs
syndrone, P ki.nson: ﬁ rﬂdl sease or another chronic disorder, and transient
i nsomi a) , as}%‘iseep deprivation, REM sleep di sorders sl eep
apnea, hyper SOM AR othBAMBROIPRERE n?do‘ﬁﬁﬂer&%f‘ﬁ%En&)iﬁ&?réiété@fodx%ﬁodlf&t | ag,
nar col epsy, sleep disorders associated with s wor k I rregul ar work
schedul es, tedtingi sedisorslbreimpa qlamm&lyzmhdmg)a hunleu,raygising alnnnistwawme a sl eep
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salt thereof to said mammal wherein said compound is Compound A and wherein

said disorder is selected from restless legs syndrome, premenstrual dysphoric
disorder, and hot flashes.
Another more specific embodiment of this invention relates to method for
20 treating restless legs syndrome in a mammal, including a human, comprising
administering to said mammal a therapeutically effective amount of a compound
C or a pharmaceutically acceptable salt thereof wherein said compound is compound
A,
Another more specific embodiment of this invention relates to a method
25 for treating a disorder in a mammal, including a human, comprising administering
to said mammal a therapeutically effective amount of a compound or a
pharmaceutically acceptable sait thereof to a mammal wherein said compound is a
compound selecied from Group A compounds and wherein said disorder is
selected from restless legs syndrome, premenstrual dysphoric disorder, and hot
30 flashes.
This invention also relates to a method of treating a disorder or condition
selected from the group consisting of movement disorders such as primary

movement disorders, akinesias, dyskinesias (e.g., familial paroxysmal dyskinesia,



therapeutically effective anmount of a conpound of the formula 1, Conpound A,
or 15 a pharnaceutically acceptable salt thereof. This invention al so
relates to a nethod of increasing slow wave sleep in a . human subj ect
conpri svagedssesstering to. a . human subject in need OV BHEHSHleat nent a
therapeutically effective amount of a conpound of the formula 1 Conpound A,
or a pharmaceutically acceptable salf{_, thereof. 20 This invention also
relates to a nethod of increasing gr %t h hornmone secretion in a human

subj ect CQd SdyARin86H] RepdoB! ichBrehO AydMBIRS, Si¢R] 8fd biReN eBEkinSdiaguch
treatnent a therapeutically effective amount of a conpound of the fornula
1, conpouwspasticitier inclpdimgnuoeciei spdstivityc pepodio| Bmbalmovelment ofisorfigt,s i nventi on

| | et had . ing.irritable bowel 25 synd i
ol e P TR S aipits SErt SeRe e pes RubEl Ssubj oct i
need of Syaly teRtIofing e paReUblsakl palsy, (PRkiby DD uRhcsle palsponpound of

the formu , Compound A, or a pharmaceutically accéptable salt” thereof. .
Anobher nprogresgive i Wulbare piloyli andntothet pdlsys),i akivetic-ogid elyndwomet oextray of the 30

b t hods. in the. disorder | ] | d d wherei
fhe  r oot PEEDIH quovemen gispreBs b s GredisapoBy Sl andsiel SRLt-t h anot her
di sor der RlexS@BRY, hb@IdpREbirtREd PhikifBhishi, Feindftpkie haiant I ency,

heredity, pregnancy, WO 2004/ 054566 PCT/|B2003/ 005712 ~ -17 "poliomyelitis,
i nf ect i ouscwdbleptis-ialucedi taguite nodyistoniali friearadepticinducedof acie niakathisid,abet es.

certain drugs, (e.d.,prochl.or razine . lithium.and mansbrin. Another nore
cpeci 11c MitTaPTiaoBr e ATERGIT M mecheaton-ilod P HRL IR agTe. net nods
whqpei Nt hendhs $Ps@Ghdrofe’ B hRRfeh€iSorddts dssobRicdath PARIRbATs Uk8ased rest|ess
| egs syndrone is a secondary syndrome associated with certain drugs.

i ncl udi ngobBuntington’s discasd ina pawotal,oroopwising administertrigute a madghmdlanser i n. '
Anot her nore speci.fic enbodi pent of this.invention relates to nethod for
treating ﬁe‘:‘gﬁ gg S} treptme a}pepﬁrcqtﬂgdﬁ%ctlare HHRRH @JOWHBd &ini ni stering
a ther apgifiru®al,| CoRphB@lA W2 aiaMicetlicallyGoEapeatle s4f therddfar maceuti cal |y
acceptabl e 10 salt ]tﬁééereof to said marrmaP’ wherein said conpound i s Conpound
A and wher ei n Particular embodiments of the invention relate to any of the above

15 methods employing a compound of formula 1 wherein the compound or salt that

is employed in such method is one wherein R1 is hydrogen, and R2 is straight or
branched alkyl of from 4 to 8 carbon atoms.

Other embodiments of the invention relate to any of the above methods
wherein the compound or salt that is employed in the method is selected from the

20 following compounds and their pharmaceutically acceptable salts:
3-Aminomethyl-5-methyl-nonanoic acid; )
3-Aminomethyl-5-methyl-decanoic acid; O
3-Aminomethyl-5-methyl-undecanoic acid;
3-Aminomethyl-5-methyl-dodecanoic acid,

25 3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid,;
3-Aminomethyl-5-cyclobutyl-hexanoic acid,
3-Aminomethyl-5-triflucromethyl-hexanoic ac]lid;
3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;

30 3-Aminomethyl-5-(3-chlorophenyl)-hexanoic acid;
3-Aminomethyl-5-(4-chlorophenyl)-hexanoic acid;
3-Aminomethy!-5-(2-methoxyphenyl)-hexanoic acid;




C said disorder is selected fromrestless | egs syndrone, prenenstrual
dysphoric disorder, and hot flashes. Another nore specific enbodi nent of
this invention relates to nethod for treating a disorder in a nanmal,

i ncl udi W 280410866, conprising administering a 15 t heP4T8BR08A9ITY2 ef fect i ve
anmount of a conmpound or a pharnmaceutically acceptable salt thereof to said
manmmal wherein said conpound is Corrp%lnd A and wherein said disorder is
selected fromrestless | egs syndrone,;”prenenstrual dysphoric disorder, and
hot fl ashes. Anot hen_ n&ﬁﬁjﬂj  iaC gﬂﬂgpﬁ - | s:h.nvention relates to
met hod for 20 treat3i§gﬁ®est I esg;(3f%lgs Sy#g?%l%@%arﬁo? %édrfrral , including a
human, conprising ddéimimontathylifg(4metbakxyphenybirhbxaoidamidpeuti cal |y ef fective

anount of a conpoun or_a r eutical ly acceptahle salt thereof wherein
said compound is cogﬁéwm%ﬁmm ~heganait peide nhodi nent of this
invention rel ates t 3@ 5ARBNOMinoARMyRS5-théRF ddishoic fiigor der in a mammal ,

I ncl udi ng a human, conprising admnistering to saird mammal a
t herfapeutical |y ef f 33,582 3afminomettfyl-&-methplenondnoic agid; phar maceutical | y

acceptabl e salt ther manmmal erein said conpound is a conpound
sel ected from G oup (iﬁ)ggﬁfgmm& l'%?tgylﬁd?ﬁ?‘b‘_c&f’ order is selected from
restless | egs syndr ¢a®srRpBEARIDhHAL-SMSRYIMdecaliciOadgr . and hot 30
flashes. This invention also relates to a nmethod of treating a disorder or

condition sel ect ed (33.6R)-8heminomethyt-Grmeethyi-defeocdnaiwaadent di sorders such as
primary novenent di SQr S,_aki nesi dyskinesias (e.g., famlial

par oxysmal dysKki nesi(ig’s%gmﬁ?%gweﬁﬁﬁﬁgm%% -1s tardive

dysig nesia, trenor, (SHERES. ARMMREIBILS méthiEhdihodd A84; dyski nesi as)

spasticities including nuscle spasticity, periodic Iinb novenent disorder,

@Yot oni a wi th par al(§S5B)-3aminomedyd-5sikydignethid-ocBaoictacedndr one, pal sys (e.g.,

syndrone; extra- pyragipik- ARty $LeRIPesyI-SUabhgEhemsbiatidon- i nduced
novenent di sorders, _
(38,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;

15 (3S,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(35,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;

schen ¢ pal &y, 5 prourBiaratse S BenhtidroR2eR L) "aki net Fe- 11 i

(3S,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
20 (38,5R)-3-Aminomethyl-7-cyclohexyl-5-methyl-heptanoic acid;
(38,5R)-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;
(35,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;

25 (35,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-9-fluoro-5-methyl-nonanoic acid;
(35,5S)-3-Aminomethyl-5-methoxy-hexanoic acid;
(35,5S)-3-Aminomethyl-5-ethoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-propoxy-hexanoic acid;

30 (3S,5S)-3-Aminomethyl-5-isopropoxy-hexanoic acid;
(3S,58)-3-Aminomethyl-5-tert-butoxy-hexanoic acid;
(38,58)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;
(3S,58)-3-Aminomethyl-5-(2-fluoro-ethoxy)-hexanoic acid;




for exanpl e, neurol eptic-induced Parkinsonism neurol eptic malignant
syndronme, neuroleptic-induced acute dystonia, neurol eptic-induced acute
akat hi i& 004}3%%9 eptic-induced tardive dyskinesia angdgfgh®aloronzi nduced
post ur %rermur; 10 restless | egs syndrone and novenent di sorders )
associated wth Parkinson's disease or Huntington's disease in a mamal,
conprising admnistering to a manmalzg-n need of such treatnent a

t herapeutically effective amount of a compound of fornmula 1, Conmpound A, .or
a phar maceuti cal | y @888p3apmingspgthyl &t 2aftritlpesorproneay)-hoxaeris aeidi s of t he

I nvention relate to fat VA€, t . oyi ng a compound of
formula 1 wherein t‘%gf)-%g(%%ﬁéﬂa‘%@%%laﬁ”P&‘%ﬁ’g? hg?giﬁ)éﬁp%gyed in such method is
one wherein R is h@arssganAngicnéRyl S (Sthilokaphienoky)-heaneitedial kyl of from 4
to 8 carbon atons. O her enbodi nents of the i1nvention relate to any of the

above methods wher@SPDtieAstngoethyl-of3-shlpro-phanoxyshexaspipasihii n t he net hod
is gselected fromt | l.ow C S 161 ceutically ~
acceptabl e salts: 2(% Rfﬁ%ﬂbsjﬁe 4{}(\?%%9%??;?Mﬁgoﬁgﬁéglgé&gfg{n%nmlaicf@

3- Ami nonet hyl - 5- net (38|, 59)3: ARghemethyIds-(4-Bubks-plsiek Vivhexanotadid; - undecanoi c
acid; 3-Am nonet hyl - 5- net hyl - dodecanoi ¢ acid; 25 o

3- Ami nonet hyl - 5- net @yh39r3-sunemeebylat{3fluoro-phenoxy)-hexanoic acid;

3- Ami nonet hyl - 5-cyc /Iy~ | Ca @Cind: 5  acide

3- Ami nonet hyl - 5- cycd%ﬁﬁ%ﬁ?@ﬁéﬁ%ﬁgﬁag? gl ;q’t’r0 phenoxy)-hexanoic acid;

3- Ami nonet hyl -5-tri @Sl,l&ﬂ’)cmmﬂmbm&ﬁylam-meﬂﬁd)c]y;plienoxy)-hcxanoic acid;
3- Am nonet hyl - 5- (2-chl or ophenyl ) - hexanoi ¢ aci d; 30 o
3- M nonet hyl - 5- ( 3- @$|,iﬁ)odgﬁ@ﬁwpeﬂi&%ﬁ%wt@mmhenoxy)—hexa:nmc acid;

3- Ami nonet hyl - 5- (4- - )| I - e

3- Ami nonet hyl - 5- ( 2-ﬁ%ﬁﬁ%%%ﬁ‘@ﬁé‘%‘?@ﬁ@g%g%é‘@é?%‘?“%’z‘b%‘ﬂ?%‘%&%‘é‘e : Q
PCT/ 1B2003/ 005712 35%S3-Arinfiaomeihyl-5-34-adrarphdnoxyphetmbic-dtgkanoi ¢ aci d;

3- Ami nomet hyl - 5- (4- net hoxyphenyl ) - hexanoi ¢ aci d; o

3- Ai nomet hyl - 5- ( phy el-Ainomeskah a4 nig-Bhenoxy) hexanoic acid;

(3S,SS)-B—AminomethyL5-(Z-nitfo—phenoxy)—hexanoic acid;
15 (35,55)-3-Aminomethyl-5-methyl-6-propoxy-hexanoic acid;

(35,55)-3-Aminomethyl-6-isopropoxy-5-methyl-hexanoic acid;
(38,55)-3- Aminomethyl-6-tert-butoxy-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-6-fluoromethox y-5-methyl-hexanoic acid;
(35,58)-3-Aminomethyl-6-(2-fluoro-ethox y)-5-methyl-
20 hexanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-6-(3,3,3-trifluoro-propoxy)- ‘
hexanoic acid; ' ‘
(38,55)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid;
(38,55)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-
25 hexanoic acid;
(35,5S)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-
hexanoic acid;
(3S,58)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-
hexanoic acid;
30 (35,5S)-3- Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-
hexanoic acid;
(35,55)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-

hexanoic acid;




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

(3S, 5R) - 0vn41enssdshy| - 5- met hyl - undecanoi ¢ aci d;

(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
" (3S, 5R) - 3- Ami
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
" (3S, BR) - 3- A
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani

nonet hyl - 5- net hyl - oct anoi ¢ acid; 5
nomnet hyl - 5- met hyl - nonanoi ¢ aci d;
nonet hyl - 5- net hyl - decanoi ¢ aci d;

nonet hyl - 5- met hyl - dodecanoi ¢ aci d;
nomet hyl -5, 9-di net hyl - decanoi ¢ acid; 10
nonet hyl - 5- met hyl - hept andlc aci d;

nonet hyl - &li | 70 ic acid:

nomet hy ](3§5i)6§1-é\:ﬂ %F%ﬁhy %ﬁgg@g‘ﬁ’ 5?'3*‘%’8?‘?5),'5'11{&1]}'1'

i ndB®Rdrioyd acht;cycl opr opyl - 5- net hyl - hexanoi ¢ ‘aci d;
nonet hyl - 6- cycl obut yl - 5- net hyl - hexanoi ¢ aci d; 15
nomet hy 2 %%W@ﬂmymybﬁﬂétm@homm@m-%me&m—
no - 6= eycl ohexyl - 5- net hyl - hexanoi ¢ aci d;
no%{t‘%ﬁc—&%ycl opr opyl - 5- net hyl - hept anoi ¢ aci d;
nomret hy (35,588 Aohindbiethyl-6%B indthbrgPpianok ¢)- aietiyl-
nonet hyl - 7- cycl opent yl - 5- et hyl - hept anoi ¢ aci d; 20
nogt#iprc aeidy c| ohexyl - 5- met hyl - hept anoi ¢ aci d;

nomat nyCH 8y SRRy e T o EARABKS): 2 -

(3S, 5R) - 3- An] noiekdnpic &id;ycl opent yl - 5- net hyl - oct anoi ¢ aci d;

(3S, 5R) - 3- Ani
(3S, 5R) - 3- Ani
(3S, /R - 3- Ani

S, 5S) - 3- Ani
, 5S) - 3- Ani
(33, 5S) - 3- Ani

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

20
25

30

nonet hyl -g-c | ohexyl - 5- et hyl - oct anoi ¢ acid; 25
nomet hyIG%35} aingtngiying tmelbyLdh ¢t Giflaoremethyl phenoxy)-
nowel :ic’%](i;l uor o- 5- net hyl - nonanoi ¢ aci d;

nonet hyl - 5- et hoxy- hexanoi ¢ aci d;

nonet hyl(3$58)-BravyinbmethybSanethyldi-(3-trifluoromethyl-phenoxy)-
nonet hyl - 5- pr opoxy- hexanoi ¢ aci d; 30

noMEEHPIC #1G:sopr opoxy- hexanoi ¢ aci d;

nonet hy |(?%,_5?F?lﬁxﬁﬁbgﬁgl}ﬂ;g)ﬁﬁ&ﬂ.xlct’?-gﬁg{g}'ugmmethyl-phenoxy)-

nonet hyl uor one y- hexaho

normekdnalic &id;2- f | uor o- et hoxy) - hexanoi ¢ aci d; WO 2004/ 054566
PCT/IJSBZOOSI 005712

(3S,55)-3- Aminomethyl-5-methyl 6-(4-nitro-phenoxy)-
hexanoic acid;
(3S,55)-3-Aminomethyl-5-methyl 6-(3-nitro-phenoxy)-
hexanoic acid;
(3S,55)-3- Aminomethyl-5-methyl 6-(2-nitro-phenoxy)-
hexanoic acid,
(35,5S)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(3S,5S)-3-Aminomethyl-7-hydroxy-5-methyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid;
(3S,58)-3- Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;
(35,58)-3-Aminomethyl-7-ferr-butoxy-5-methyl-heptanoic acid;
(38,58)-3-Aminomethyl-7-fluoromethoxy-5-methyl-
heptanoic acid;
(3S,55)-3-Aminomethyl-7-(2-fluoro-ethox y)-5-methyl-
heptanoic acid;
(3S,58)-3-Aminomethyl-5-methyl-7-(3,3,3-trifluoro-propoxy)-
heptanoic acid;

(3S,58)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid;

st

PCT/IB2003/005712



-20 (3S,5S)-3-Am nonet hyl -5-(3,3,3-trifluoro-propoxy)-hexanoi c acid;
(3S,59) - 3- Am nonet hyl - 5- phenoxy- hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 5- (4- chl or o- phenoxy) - hexanoi ¢ acig;
(3S,59) V0 2pi4atnet hyl - 5- ( 3- chl or o- phenoxy) - hexanoi ¢ aci@?@zwmﬂsnz

(3S, 5S) - 3- Am nonet hyl - 5- ( 2- chl or o- phenoxy) - hexanoi ¢ aci d;

(3S, 59) - 3- Am nonet hyl - 5- (4-f 1 uor o- phegipxy) - hexanoi ¢ aci d;

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

(3S, 59) - 3- Ami nonet hy{385)3-AtminsmethileSrmey) ylivepieemok g-heptiadoic acid;
(3S, 5S) - 3- Ami nonet hyl - 5- ( 4- net hoxy- ph xy) - hexanoi ¢c_aci d;. 10
(3S, 5S) - 3- Ami nonet hyf -Séé)%:ﬁ%m%}bg‘nﬁ%f51;3!918%{&?6%5%? Y- AN El k
(3S,5S)-3-Am nq@%@cgﬁ&z met ho) Ly- phenoxy) - hexanoi ¢ aci d;
(3S, 5S) - 3- Am nonet hyl - 5- ("4- ni t r o- phenoxy) - hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hy(35559)3- Aminanghgh dxX3-hloec-phaiosy kb indethyl-
(3S,569)-3-Ai nOﬁt hyl - 5-( 2-ni tro- phenoxy) - hexanoi c acid; 15
(3S,3S)-3-Anmn ﬁ{q“i@l t hyl - 6- pr opoxy- hexanoi ¢ aci d;

(3S, 5S) - 3- Ani noret hy 3654\ SO REARGHYNIE RS Ritlord BrEHRRY F-5ahétHy1-
(3S, 5S) - 3- Am nonet hyF- 6- t)en- orﬁ.%ligy- ?ﬂgt haof‘ﬂgxanoiv% acl y

(3S, 5S) - 3- A nohagitimgdic &id;| uor onet hoxy- 5- met hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Am nonet hyl - 6- (2-f | yor o- et ).- 5- met hyl - 20 hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hy(issi#)é-ﬁwm@n%tgyg%‘?(ﬂm— l‘ﬂ"é‘ﬁﬁ%: hexanoi ¢ aci d;
(3S,59)-3-Ami no@@@w Fidet hyl - 6- phenoxy- hexanoi ¢ aci d; _ _

(3S,59) - 3- Ami nonet hyl - 6- (‘4- chl or o- phenoxy) - 5- et hyl - 25 hexanoic acid; (3

S, 58)- 3- Ani nonet hyl - BS,55)hAasivepeibyby3-onephgnoxyhsnastbyle aci d;
(3S,5S)-3-Am nog% hyl. - 6-.%_2- chl or o- phenoxy) - 5- met hyl - hexanoi ¢ acid; 30 .
(3S, 5S) - 3- Ani noNERPRAC &2¢4_ £ | uor o- phenoxy) - 5- net hyl - .

(38,55)-3-Aminomethyl-7-(2-fluoro-phenoxy)-5-methyl-
heptanoic acid;
(35,58)-3-Aminomethyl-7-(4-methoxy-phenoxy)-5-methyi-
15 heptanoic acid;
(38,58)-3-Aminomethyl-7-(3- methoxy-phenoxy)-5-methyl-
; heptanoic acid;
(35,55)-3-Aminomethyl-7-(2- methoxy-phenoxy)-5-methyl-
heptanoic acid;
20 (3S,58)-3-Aminomethyl-5-methyl-7-(4-trifluoromethyl-phenoxy)-
heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)- .
heptanoic acid;
(3S,5S)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-
25 heptanoic acid;
(3S,58)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-
heptanoic acid;
(38,55)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-
heptanoic acid;
30 (38,58)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-

heptanoic acid,;

(3S,58)—3-Aminomethy]-5~methy1—6—phenyl—hexaﬁoic acid;



hexanoi ¢ aci d; (3S,5S)-3-Am nonet hyl - 6- (3-f1 uor o- phenoxy) - 5- net hyl - hexanoi c
aci d; WD 2004/ 054566 PCT/1B2003/ 005712 -21

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

(3S, 59) 3~ Am hyl - 6- (4- nmet hoxy- phenoxy) - 5- et hyl - i i.d; 5

(3S, 5S) ‘g‘)%‘ﬁg{% hyl - 6- ( 3- et hoxy- phenoxy) - 5- met hy! - Egﬁﬁ’g’f’%““ﬁzd;

(3S,59) - 3- Am nonet hyl - 6- ( 2- met hoxy- phenoxy) - 5- net hyl - hexanoi ¢ aci d;

(3S, 5S) - 3- Ami nonet hyl - 5-met hyl 6- (4-1y3.fl uor omet hyl - phenoxy) - 10 hexanoic
acid; (3S,5S)-3-Am nonet hyl -5-nmethyl 6-(3-trifluoronethyl-phenoxy)- hexanoic
aci d; (3S,5S) - 3- Am n(3BeiN)HA-Abimundihyl-t(4-chloro-phenyghermetiyl-- phenoxy) - hexanoi ¢
acid; 15 (3S, SS)-3- Am naonet hyl - 5-net hyl 6-(4-nitro-phenoxy)- hexanoic acid;
(3S, 5S) - 3- Ami nofFEPAYF-28Yet hyl 6- (3-ni tro- phenoxy)- hexanoi ¢ aci d;

(3S, 59) - 3- Ani nonet hy*x%gjghmn&n&ﬁ 106-t3-8hl ¥1)=5-senyexanoi ¢ aci d;
(3S, 5S) - 3- Ani nonet hyl - 6- benzyl oxy- 53-?rret hyl - hexanoi'c aci d;

. (3S,

(3S, 5S) - 3- Ani
S) - 3- Ani
(3S, 8S) - 3- Ani
(3S, 5S) - 3- Ani
(3S, 5S) - 3- Ani

noh@ﬂ;aﬁyilca@idhyd[]oxy- 5- et hyl - hept anoi ¢ aci d;
‘ _7- -5- . : P
nomet hy SR A Romg R ol B oy D Seelivios

NoR&Xal¥icadidk SOPr opoxy- 5- net hyl - hept anoi ¢ aci d;

nomet hyl - 7-tert - but oxy- 5- net hyl - hept anoi ¢ aci d;

(3S,5S)-3-Aminomethyl-6-(4-methoxy-phenyl)-5-methyl-
hexanoic acid;
(3S,55)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-
hexanoic acid,;
(38,58)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-
hexanoic acid;
(38,5S)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methyl-
hexanoic acid;
(3S,55)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-
hexanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-
heptanoic acid;
(38,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-
heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-5-methyl-

10

15

20

25

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

30



(3S, 5S) - 3- Am nonet hyl - 7- f | uor onet hoxy- 5- net hyl - hept anoi ¢ aci d;
(3S,5S) - 3- Am nonet hyl - 7- (2-fl uor o- et hoxy) -5-nmet hyl - 30 hept anoi ¢ aci d;

(3S, 58) -3- Ami nonet hyl - 5-mmet hyl - 7- (3, 3, 3-trifl uoro- propoxy).- L¢ acid;
(3S, 59) - 3W Qﬁ“ﬂ‘yﬂ%‘?«//l - 7- benzyl oxy- 5- met hyl - hept anoi ¢ aci é?%@@é@%%é%%
PCT/ 1 B2003/ 005712 -22 (3S, 58) 3- Ami nonet hyl --5- net hyl - 7- phenoxy- hept anoi c_
acid; (3S,59)-3-Anm nonet hyl - 7- (4- chl ohg- phenoxy) - 5-met hyl - hept anoi ¢ aci d;
(3S, 5S) - 3- Am nonet hyl - 7- ( 3- chl or o- phenoxy) - 5- net hyl - 5 hept anoi ¢ aci d;

(3S, 5S) - 3- Ani i nonet hyI(3§'5R§’.3quhmmqﬂ’Q&ﬂQ&yﬂmﬁeﬂmhhylbf -thethyknoi ¢ aci d;
(3S, 5S) - 3- Ami nonet hyl - 7- (4-f 1 uor o- phenoxy) - 5- net hyl - heptanoi ¢ acid; 10
(3S, 5S) - 3- Ani nonﬁ?ﬂ’f?ﬂlm‘?ﬂ(’@»fl uoro phenoxy) - 5- net hyl - hept anoi ¢ aci d;

(35, 5% 3- Ant nonet hyl 03 ARSI TR o BB TE ool ¢ aci o

(3S, 5S) - 3- Am nonet hyl
(3S, 5S) - 3- Ani nonet hyl {3"3 GR)-3mmhmeﬂmeﬁmmM-Eemhmbacﬂept anoi ¢ aci d;

(3S,59) - 3- Am nonet hyl - %B net hoxy phenox%ll)y 5- net hyl hept anoi ¢ acid; 20
(3S, 59 - 3- Ami nonet hyl {35.gR)Ayhumn ¥i¥ breRSytopnsidxy) - hept anoi ¢

acid; (3S,58)-3-Am no'@S—@g,5Ss)—it%ﬂﬁhmzm9§5&ﬁétﬂ§lu&ft$m£c1fl’,henoxy) -

(Z)-(3S,55)-3- Aminomethyl-5-methyl-oct-6-enoic acid;
(Z)~(38,55)-3-Aminomethyl-5-methyl-non-6-enoic acid;
(E)-(38,55)-3-Aminomethyl-5-methyl-non-6-enotc acid;

10 (E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(35,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(35,5R)-3- Aminomethyl-5-methyl-dec-7-enoic acid;
(E)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid;
(3S,58)-3-Aminomethy}-5,6, 6-trimethyl-heptanoic acid;

15 (35,5S)-3-Aminomethyl-5-cyclopropyl-hexanoic acid;
(38,55)-3-Aminomethyl-5-cyclobutyl-hexanoic acid;
(35,5R)-3-Aminomethyl-5-methyl-8-phenyl-octanoic acid;
(38,55)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;

20 3-Aminomethyl-5-methylheptanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid;
3-Aminomethyl-5-methyl-octanoic acid;
3-Aminomethyl-4,5-dimethyl-hexanoic acid;
(35,4S)3- Aminomethyl-4,5-dimethyl-hexanoic acid;

25 (3R .4R)3-Aminomethyl-4,5-dimethyl-hexanoic acid;
3-Aminomethyl-4-isopropyl-hexanoic acid;

;_

3-Aminomethyl-4-isopropyl-heptanoic acid;
(3S,5S)-3-Aminomethyl-6-fluoro-5-methyl-hexanoic acid;
(3S,58)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;

30 (35,5S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(3S,55)-3-Aminomethyl-5,6-dimethyl-heptanoic acid,;
(3R.4R,5R)-3-Aminomethyl-4,5-dimethyl-heptanoic acid; and



hept anoi ¢

aci d;

(3S,5S) - 3- Am nonet hyl -5-nmet hyl -7-(2-trifl uoronet hyl - phenoxy) - 25 hept anoi c
aci d; (38 5S) - 3- Ami nonet hyl - 5- met hyl - 7- (4- ni t r o- phenoxy) - hept anoi ¢ aci d;

(3S, 55) W20 15438+t hy| - 5- net hyl - 7- ( 3- ni t r o- phenoxy) -  hEFTARBOIO0SIZ,

(3S, 55) - 3-
(3S, 59)- 3-

hexanoi ¢
acid; 5 (
(3S, 5S) - 3-
(3S, 5S) - 3
(3S,5S) - 3

(3S, 59)- 3-

( 3S35R) - 32§4fR

Am nonet hyl - 5- met hyl - 7- ( 2- ni t r 0o- phenoxy) - hept anoi ¢ aci d;
Am nonet hyl - 5- net hyl - 6- phegyl - hexanoi ¢ aci d; WD 2004/ 054566
PCT/ M2003/ 005712 -23 (3S, 5S) - 3- Ami rionet hyl - 6- (4- chl or o- phenyl ) - 5- net hyl -

acid; (3S, @?)4185Rm3n@ﬂmtdmethﬁ4(§dﬁﬁétw1cmmﬁ zidd5 net hyl - _
hexanoi ¢ aci d;

th
Ani n FE?PWV gsqiul n’ﬁt Hﬁxﬁg%eif@ﬂ )thes- wwwynt Qfei%)m]tﬂlﬂéi d;

3S, 5S) - 3- Am nonet hyl - 6- (2- chl or o- phenyl )

30

hexanoi ¢

SERARTE o R e Ao O

(3S,5S) - Sdﬁmdaﬂn‘e@(b};ob e‘po(sB h’anmatil: pﬁ&@yl kyradrome thTsmxadg@ta@halﬁad

Am nonet hyl - % fl uoro phenyl - 5- et hyI hexanoi ¢ aci d;
Wythows. Ristogy |of 7napiee dipprden pipgeibic cohpbiay ; social phobia,

(3S, 5R) - 3743fL43OfBY %drzm%f‘ PrihHsBua"EphdaC FRY! andRPURIRfel W 9

10

15

20

25

30

(3S,5R)-3-Aminomethyl-5-methyl-octanoic acid .

The term “lower alkyl” is a straight or branched alkyl group of from 1 to
4 carbons.

The term “alkyl” is a straight or branched hydrocarbon radical of from 1 to
6 carbon atoms including but not limited to methyl, ethyl, propyl, n-propyl,
isopropyl, butyl, 2-butyl, tert-butyl, pentyl, except as where otherwise stated.

The phenyl groups of compounds of the formula 1 may be unsubstituted or
substituted by from 1to 3 substituents selected from hydroxy, carboxy,
carboalkoxy, halogen, CF3, nitro, alkyl, and alkoxy. Preferred substituents are

halogens.

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

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

Certain of the compounds employed in the methods of the present

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

15



20 (3S, 5R) - 3- Ami nonet hyl - 7- ( 3- chl or o- phenyl ) - 5- met hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 7- (2- chl or o- phenyl ) - 5- et hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 7- (4- net hoxy- phenyl ) - 5- et hyl - 25 hept anoi ¢ aci d;
(3S, 5R) - 3WARIEABEH | - 7- (3- met hoxy- phenyl ) - 5- et hyl - hept"&ﬁ@?&""ﬁ’&?ﬁ,ﬂ
(3S, 5R) - 3- Am nonet hyl - 7- ( 2- net hoxy- phenyl ) - 5- net hyl - hept anoi ¢ acid; 30
(3S, 5R) - 3- Am nonet hyl - 7- (4-f | uor o- phenyl) - 5- et hyl - hept anoi ¢ aci d;
(3S, 5R) - 3- Am nonet hyl - 7- ( 3-f | uor o- phen% ) - 5- et hyl - heptanoi c acid; WO
2004/ 054566 d?@(ﬂ)BZ&lﬁfé}ﬁﬁﬁ%.lzl‘he flesent invention includes all enantiomeric and
(3S, 5R) - 3- Ami nonet hyl - 7- (2-f | uor o- phenyl ) - 5- net hyl - hept anoi ¢ aci d;

( 3S, 5S) - 3- Arapioeric foyins 8s well lay theranpropsiatemyixsurgs thereof.

(3S, 5R) - 3- Am no - 5a hyl - qct - 7- enoi ¢ i d: - .
(35, 5R) - 3. Ami nong i BB e 5! comuBiiCofifis hvention to weat fbromyalgia
(B) - (3S, 59) -igthutitigneE hnt addiomid) Yh 1R6é nfetiRiie] the@oinPounds can be combined
(2)-(3S, 59) - 3- Ami_nonet hyl - 5- et hyl - oct - 6- enoi ¢ aci d;

(2) - (3%, 55) -withathabegenipinclgdinganiifepessas-andisir antrapgiety agents.

(E) - (3S, 5S) - 3- Am nonet hyl - 5- et hyl - non-6-enoi ¢ acid; 10

(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- Ani nonet hy DEEARHELYy DESCRIPTEONQF FTHEIN VENTION

(E) - (3S, 5R) - 3- Ami nonet hyl - 5- et hyl - undec- 7- enoi ¢ aci d;

(3S,5S)-3-Am nonet hyl -5, 6, 6-tinethyl-heptanoic acid; 15

(3S, 59) - 3- Am noneComperinds \of | the fagayila lecaarte prepared as described below and in

United States Patent Applications 10/009,938, which was filed December 10,
2001, and 10/324,929, which was filed December 20, 2002. In the schemes and
10 discussion that follow, R* and R? are defined as above.
The following examples are illustrative of the instant invention; they are

not intended to limit the scope.

General synthetic schemes
Method 1
2 2
R 0 R OH
a b, c
OH ——» ——
Rl Rl
15 2 3
R2 CO,Et r2 CO,Et
NO
H 4a . 2 __ & o
R! Rl



(3S, 5S) - 3- Am nonet hyl - 5- cycl obut yl - hexanoi ¢ aci d;

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

(35, 5S) - 3- Am nonet hyl - 5- met hyl - 6- phenyl - hexanoi ¢ aci d;

( 3S, 5R) WL 28MARIMREt hyl - 5- et hyl - 7- phenyl - hept anoi ¢ aci dFCTA2003/005712

3- Am nonet hyl - 5- met hyl hept anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 5- et hyl - hept a%)i c acid;

3- Ami nonet hyl - 5- net hyl - oct anoi ¢ aci d?’ 3- Ami nonet hyl - 4, 5-di net hyl - hexanoi ¢
acid; (3S, 49) 3- Ami nonet hyl - 4, 5-di net hylcdigxanoi ¢ acid; 25

(3R, 4R) 3- Ani nonet hyl - 4, 5- di net hylt - hexdnoi & aci d;

3- Am nonet hyl - 4-i sopr opyl - hexanai ¢ agi d;

3- Ami nonet hyl - 4-i sopr opyl - hept i o NH,

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

(3S, 5S) - 3- Ani nonet hyl - 7-f | uor o- 5- n§ hyl - hept anoi ¢ acid; 30

(3S,5S5)-3-Am nonet hyl -7, 7, 7-trifl udro-5-net hyl - heptanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl -8, 8, 8-trifl uoro-5-nethyl -octanoic acid;

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

(3R 4R, 5R) - 3- Amp.nonet hyl - 4, 5-di et hyl - hept anoi ¢ aci d; and WO 2004/ 054566
PCT/ | B200#) > -25 (3R 4R 5R) - 3- Ami nonet hyl - 4, 5-di et hyl - oct anoi ¢ aci d.

Especial | y,useful. as.an agent for the treatnment of fibronyalgia,

fi bronyal é’l)apmﬁﬁmﬂﬂ’ed‘%?o’wg@e conconitant disorders; and/or obsessive
compul si ve) GeBRAFREpHREetat@ Mdpy;t r aumati c stress syndrome (PTSD),

agor aphobi a, 5 agor aphobi a w't hout history of panic disorder, specific

phold a, sdiMitrqmishing DBUpst | ess | egs syndrone, prenmenstrual dysphoric
j sorder, andlor tfl 1€S. 1S 3S, 5R) - 3- Am nonet hyl - 5- net hyl - oct anoi ¢
éi d. The e?e‘r R‘ﬂ@e‘ﬂ @éﬂ% "Onie%‘c}gmﬁ?rc OPIMOBPP: anched al kyl group of from1

to 4 carbons. 10 The term"alkyl" is a straight or branched hydrocarbon
radi cal OfMé't#&[Tkl to 6 carbon atons including but not limted to nethyl,

et hyl, pr ., n-propyl,

R2 R2
)\40 a,b /K/\[rx c,d
-_———> _w—_+

0
6 7 )
Rr2 CO,tBu r2 CO,R
OH eorf N, g
c A S A
8 9
R? CO,H
NH,
rl
10 1

X = OEt or chiral oxazolidine auxiliary.

a) Triethylphosphonoacetate, NaH;



i sopropyl, butyl, 2-butyl, tert-butyl, pentyl, except as where otherw se
stated. The phenyl groups of conpounds of the formula 1 nmay be unsubstituted
or substj roml to 3 substituents selected fro r boxy,
15 car boa%@?m%é?{)gen, CF3, nitro, alkyl, and al koxy. #2@?%%057%
substituents are hal ogens. Since am no acids are anphoteric,

pharmacol ogi cal |y conpatible salts whegg R is hydrogen can be salts of
appropriate inorganic or organic acids, for exanple, hydrochloric,

sul phuric, phosMNaéHdj. Piedoylchionide) EgN,Kdttic, citric, malic, 20 salicylic,
mal oni ¢, mal eic, succinic, nethanesul fonic acid, and ascorbic. Starting
from cor r espyneil MpBryGuByg Dass;or carbonates, salts with alkali netals or

al kaline C earth nmetals, for exanple, sodium potassium nagnesium or

cal ci um ar e d)oNaBMDSaBtGHyCObtBEm1at er nary ammoni um i ons can al so be prepared
with, for exanple, the tetranethyl-ammoniumion. The carboxyl group of the
ami no aci ds eaR pBu RLiQH; HpOhi #dBHy, ilindsidl, Fdahe iv. BN DMS0; t he conpounds
enpl oyed in the nethods of the present invention can exist in unsolvated
forms &s welf) R Ebi. OB Hobloxii, BHacliluBTRY. THFsiwHBI B#QHes. | n general, the
solvated forns, including hydrated forns, are equivalent to unsol vated
forms and are VrilaNaddMs »be enconpassed within the 30 scope of the present

i nvention. rtain th onpounds, enpl pyed .i n the nethods of the present

i nvention p%sb%gﬁgfg’b‘r r@-&%%&hm%ﬁ%@tﬁﬁap%ch center may exist in
the R(D) WO 2004/ 054566 PCT/1B2003/005712 -26 or S(L) configuration. The
present invention includes all enantioneric and epineric forns as well as
the appropriagte p xfures thereof. One benefit of using the conpounds of this
i nvention t CPPEHC EXBPIESI gia is that they are not addictive. In these
met hods, the,c ou can be, conbi ne wi t.h ot her .agents including

anti depr ess%%ﬁ/‘ggfx&mﬂlq g%?ﬁ&‘?“%&’r#’?’ %ﬁﬂﬂ@‘ﬂ"ﬂﬁ%@ﬁl PTI ON OF THE

| NVENTI ON  Conpounds of the forrmula 1 can be prepared as descri bed bel ow and
in United States Patent Applications 10/009, 938, which was filed Decenber

10, l/\ )\/ﬁ\
' a b

. ——— ————
OH H

10 10 11
COOEt COOE:
J\/[ - )\/[/ -
—_— NO, ———=
H 2
12 13
COOQOEt COOH .
e
NH, —™ NH,
14 Example 1
a) PDC, CH»>Cly;
b) NaH, triethylphosphonoacetate;
15 c) DBU, CH3NO9;

d) Hp, 10% Pd/C;

e) 6N HCI, reflux, ion exchange resin (Dowex S0WXB8, strongly acidic).



2001, and 10/ 324,929, which was filed Decenber 20, 2002. In the schenes and
10 discussion that follow, RI and R2 are defined as above. The foll ow ng
exanples are illustrative of the instant invention; thg_yr are not _intended

to |imWVAHEVEENe. General synthetic schemes - Met hd&HBE3T2 o4 oH a b,
tc RILRL 152 3 R2 CO2Et R2 CO2Et d NO2 e | HRL Rl 4 5 WD 2004/ 054566
PCT/ 1 B2003/ 005712 -27 R2 CO2H R1 a% Li AlH. 4; b) pyridiniumdichormate; c)
triethyl phosphonoacetate, NaH, 5 d) ?\Iltromet hane DBU, e) i. H2 Pd/C, 1ii.
HCL; iii Bevethytlgnggasdlnenat ogr aphy. Method 2 R2 R2 0Oa b Xc, d O67

J R2 QOztBu Rzro?szngre%_lsugpe%rsm];l ol}l?i)y%mle}m %chromate (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

5 was continued for another 5 minutes, The filtrate from the mixture was
concentrated to a small volume and applied to a column of Florisil. The compound

was eluted with petrolenm ether, and further chromatographed on silica gel

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

Ethyl 5-methyl-2-heptenoate 12
Sodium hydride (60% dispersion, 2.4 g, 65 mmol) was washed with
hexane and suspended in dimethoxyethane 60 mL. While cooling in ice water bath
triethyl phosphonoacetate was slowly added, calcd. 5 minutes. The reaction was
15 stirred for 15 minutes at 0°C and a solution of 3-methyl-1-pentanal 11 (6.5 g,
65 mmol) in imethoxyethane 20 ml, was added. After refluxing overnight, it was
concentrated, water and hexane were added, the organic phase was separated, and
the aqueous portion discarded. The solution was washed twice with brine and

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

20 IH-.NMR (CDCly) & 6.89(m, 1H, -CHpCH:CHCOOEY), 577(d, 1H,
-CH>CH:CHCOOE), 4.16 (q, 2H, -COOCH>CH3), 2.15 and 1.98 (1H each and 2
multiplet, -CHyCH:CHCOOEY), 148 (m, 1H, CyHs(CH3)CHCHp), 1.30-1.10
(m), and 0.83.

Ethyl 5-methyl-3-nitromethylheptanoate 13
25 Ethyl 5-methyl-2-heptanoate 12 (6.75 g, 39.70 mmol), DBU (6.0 g,
39.7 mmol), nitromethane (21.97 g, 359.9 mmol) in acetonitrile 80 mL was stirred
at room temperature under nitrogen atmosphere overnight. The mixture was
concentrated to an oil. A solution of the oil in ether was washed with 1N HCI, |
brine and dried. It was evaporated to give a light oil which was chromatographed
30 on silica gel, eluting with 5% to 10% ether in Pet. ether to give 13 (3.6 g, 42%).



89 R CW2HNH2 Rl 110 1 X = Oet or chiral oxazolidine auxiliary. a)
Tri et hyl phosphonoacet ate, NaH, WO 2004/054566 PCTI | B2003/005712 -28 b) i.

NaOH, ii. Pival oyl chI oride, Et3N, XH c) RLMgBr, CuBr2 DM\S; N? NaHMVDS,
Br CH2OORt BYO 2804088566 4 g~ |j OH, H202: ii. BH3, iii. TsCIPCIEBIE3M0712NaNg,
DVMSO, 5 f) R=Et i. Li OH, H202; ii. BH3, iii. PTSA, THF;, iv BBr EtOH, v.
NaN3 DVMSO, g) i. H2 Pd/C, ii. HCL, iii.,]on exchange chromat ogr aphy.

Speci fic Exanples Aft Synthesis of Exafiple 1:

Zou™ 10T SR RS & 8P a3 0 e, 9T s,

triethyl phosp'g@_qg%(‘(ﬁ{)g@.gﬁ_o‘-ﬂ& c) DBU, CH3NO2; d) H2, 10% Pd/C,

3-Aminomethyl-5-methylheptanoic acid (Example 1)
Ethy! S-methyl-3-nitromethylheptanoate 13 (3.6 g) was hydrogenated in
5 ethanol in the presence of 20% Pd/C and evaporated to give 14. Six normatl
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 SOWX 8-100 ion exchange
resin that had been washed to neutral pH with HPL.C grade water. The column
10 was eluted with water until eluent was neutral pH, and then with 0.5N. NH4OH ‘ .

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

fractions were combined and further chromatographed on a Cjg column. The
compound was eluted with 40% water in methanol and crystallized from
methanol-ether to give Example 1 630 mg. IH-NMR (CD30D) 8 2.83 (m, 1H),

15 2.75(m, 1H), 2.35(m, 1H), 2.15(m, 1H), 1.95(1H, bs), 1.38 (1H, m),
© 1.3-1.15 (m, 2H), 1.14-0.95 (m, 2H). 0.80 (m, 2CH3). MS found molecular ion at

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

In a similar way the following examples can be prepared. ,

20 3-Aminomethyl-5-methyi-heptanoic acid; .
3-Aminomethyl-5-methyl-octanoic acid,
3-Aminomethyl-5-methyl-nonanoic acid;
3-Aminomethyl-5-methyl-decanoic acid;
3-Aminomethyl.—5~methy1-undecanoic acid;

25 3-Aminomethyl-5-methyl-dedecanoic acid;
3-Aminomethyl-5-methyl-tridecanoic acid;
3-Aminomethyl-5-cyclopropyl-hexanoic acid;
3-Aminomethyl-5-cyclobutyl-hexanoic acid;
3-Aminomethyl-5-trifluoromethyl-hexanoic acid;

30 3-Aminomethyl-5-(2-chlorophenyl)-hexanoic acid;



e) 6N HCl, reflux, ion exchange resin (Dowex 50WK8, strongly acidic). WO
2004/ 054566 PCT/1B2003/005712 -29- 3-Methyl-I-pentanal 11 To a stirred
suspensi on of ridiniumdi chromate (112.17 g, 298.1 nnol iLn

di chl or%ﬂé??fé{ﬁ@/%oo nL was added 3-methyl -1 -pent anol fﬁTég’%{?“yﬁG. 79
mmol ). After stirring for 2.5 hours, ether 400 nL was added, and stirring 5
was continued for another 5 mnutes., The filtrate fromthe m xture was
concentrated to a small vol unme and é?)lﬁlied to a colum of Florisil. The

conmpound was sl AthREmMHyL SRS IchfepEn§H Mekancidskid;ur t her chromat ogr aphed on
silica gel colum using 10% ether ih petrol eumether as eluent gave 11 (6.5

g, 44%. 1H NMRARCpeesy-§-¢-chiorophenyDdegmoeicadd (dd, 1H, -CH2CHO), 2.19
(dd, 1H, 10 -¢l 1.95.( 1H . C2 CH3) CHCH?2-),1.4-1.0 (n), 0.9-0.8
(m. Ethyl 5-n§?§%ﬁ%ieﬂ%-3éaaiﬁtaowh§%%%aﬂ§m9@§ (60% di spersion, 2.4 g,
65 mol ) was vastocliyl-siEAAEoRHer}ISRONABH doftdi et hoxyet hane 60 L.
While cooling in.ice water bath tTriethyl phosphonoacetate was sl owy added,

cal &d. 5 mi nut éAminemethykdttonethaxypheny)-hexangdicfasid; B8dmi nutes at 0C and a
solution of 3- hyl -1 - tapal ~11 D . 65 Mol ) in inmethoxyethane 20 nL
was added. Aft?f*ﬁ’%‘?ﬂ?&ﬁﬁ‘§‘@5@ﬂﬁ?ﬂaﬁ#&ﬁ'ﬁcﬁg‘?’%%a‘“ oncentrated, water and hexane
wer e added, the organic phase was separated, and the aqueous portion
di scar ded : [ \é,a@m e ' AR ki é ' on magnesi um
sul f at e. ?P{;emg%?sgfe%fdn\?%% evapor gt@&“@({ﬁ glhye&’?éﬁ %{gﬁﬁgq{g&a%@é .&ﬂc 20 1H NWR
(CbC13) 8 6.89 (m 1H, -CH2CH CHCOCEt), 5.PR_(d, 1H, -CH2CH CHCOCEt), 4.16
(g, 2H, - 2.15 and 1.98 (;1H each a mul tiplet,

JCHCH2) J 1.8D-1.10 (m), and O.83.
hyl 5-me Byl 5- - 2-heptanoate 12

y
p. 75 g, 39.70 mol )[, DBU (6.0 g, ), tromet hane (21.97 g, 359.9
mmol) in acetonitriOe 80 nL was stirred atOroonftenperature under nitrogen

at nosphere ove $|i ght. The m xture was conggntrat ed to an oil. A solution of
the oil in eth was washed with 1N HC , .
Ph (H3C)3CO,C Ph_
NW(O c N\\(O d
— ——
O 0 O O

18

17 13
(HyC)4CO,C (H,C)5CO,C
/@YOH e, )\P\/OH _f .
o
19 2
(H5C),C0,C (H,C)5CO,C
J\P\/OTS . /H)v Ny P,
21 22

10



brine and dried. It was evaporated to give a light oil which was
chromat ographed 30 on silica gel, eluting with 5%to 10% ether in Pet. ether
to give 13 (3.6 42% . WD 2004/ 054566 PCT/ | B2003/ 0057 1gcTngidodmsiidR
( CDC13) swﬂwﬁifﬁf'%é@(m, 4.12-4.07 (), 3.61 (m), 2.36 (m), 1.36-1.18 (m),
0. 86-0.79. 3- Am nonet hyl - 5- net hyl hept anoi ¢ acid (Exanple 1) Ethyl
5-net hyl - 3-ni tromet hyl hept anoate 13 (346_9) was hydrogenated in 5 ethanol
in the presence of 20% Pd/ C and evaporated to give 14. Six nor nal
hydrochloric_acid 30 nL was added and refluxed oyérni ght. The sol vent was
evapor at ed 6(H3 ef~pressure, and the residue s azeotroped wth tol uene.
Agueous sol ution of| thelresi due was appl 50WK 8-100 ion exchange
i HP ﬁ%gradé wat er. The col umm

10 was eluted w er il é&luent pH, and then with 0.5N.
NHAOH solution to giye factions containing 3-am nonet hyl - 5-net hyl hept anoi ¢
acid. The fractions were conbined and further chromatographed on a C18
colum. The conpound yas eluted with 40% wgt er in nethanol and crystallized
from nethanol - et her ?o gi ve Exanple 1 630 ng. 1H-NVR (CD30D) S 2.83 (m
1H, 15 2.75 (m 111), (%03§(m 1H, 2.15 (m 1H), 1.95 (1H, bs), 1.38 (1H,
m, 1.3-1.15 ( ~"1.724-0.95 (m 21-1). 0.80 (m 2CH3). Ms found
nol ecul ar ion a 1) 174 and other ions at 156, 139, and 102. Anal.
Cal cd. for C9 AC883I89; H 11.05; N 8.08. Found C, 62.00; H, 10.83;
N, 7.98. In a simjlar way the follow ng exanples can be prepared. 20
3- Am nonet hyl - 5- mat hyl - hept anoi ¢ aci d; 3- Am nonet hyl - 5- net hyl - oct anoi ¢
acid; 3-Am nor‘rﬁt hyl -52mat hyl - nonanoi ¢ aci d;
3- Ami nonet hyl - 5- Ff%%l‘f “decanoi ¢ acid; 3- Am nonet hyl - 5- met hyl - undecanoi ¢ '
acid; 25 3- Am nonet hyl - 5- net hyl - dodecanoi ¢ aci d; :
3- Am nonet h éa%-eﬁﬁtaﬂaboh&ﬁi@ﬁ&anm c acid,
3- Am nonet hyl - 5- cycl opr opyl - hexanoi ¢ aci d;

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

5 23°C;
b) MeMgCl, CuBrSMes, THF, -35°C;
¢) NaHMDS, BrCH,CO,tBu, THF, -78°C to -40°C;
d) LiOH, HpO9, THF, H30, 25°C;
e) BH3SMe;, THF, 0 to 25°C;
10 f) pTsCl, pyridine, 25°C;
g) NaN3, DMSO, 60°C;
h) Raney nickel, MeOH, Hp; i) 3M HCI, reflux, ion exchange resin .
(Dowex S0WXBE, strongly acidic).

[R-(E)]3-(4-Methyl-pent-2-enoy))-4-phenyl-oxazolidin-2-one 16

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

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

(5:1) to give the oxazolidinone 16 as a white solid (8.83 g, 68%). I NMR
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3- Am nonet hyl - 5- ( 2- met hoxyphenyl ) - hexanoi ¢ aci d

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

3- Ami nonet hyl - 5- ( 4- net hoxyphenyl ) “hexanoi ¢ aci d; and

3- Ami nqueidiy) &57(331@ﬂy5mt1m)(dmemnw;mmaﬂd ISZ'HZHGSI'@(@H Exanpl e 2:
(3R4S)3 Amnorrethy 4,5-di methyl -hexanoic acid P N'O1b OO0 015
16 Ph,J+# !rB@)aaa@szn 545 (dl] HdJe B 'afld 30 @z)O4st (t71H,8J(=i536Q)1§POZC (HBG ™
e OHf 7r -~~ 10 19 20 HBCB(I)ZC(HBCB Ols g 7CA~~ 21 22 WO
2004/ osh%@dpé:ﬁ# ¥ 85692188 H2). 2.50 (m, 1H), 1.04 (d, 1H, J = 1.4 Hz), 162 (d

1H, J = 1.4 Hz). MS, m/z (relative intensity): 260 [M+H, 100%].

5 (3R,3R*)3-(3,4-Dimethyl-pentanoyl)-4-phenyl-oxazolidin-2-one 17
To copper(l) bromide-dimethyl sulphide complex in THF (45 mL) at
-20°C was added methylmagnesium chloride (as a 3 M solution in THF). After
20 minutes, the oxazolidinone 16 (3.69 g, 0.014 mol) in THF (20 mL) was added
dropwise over 10 minutes. After 2.5 hours, the reacﬁon was quenched through the

addition of a saturated aqueous solution of ammonium chloride. The resultant two
layers were separated and the aqueous phase extracted with ether. The combined
organic phases were washed with 1 M hydrochloric acid, then with 5% aqueous

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

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

15 7.30 (m, 1H), 5.40 (dd, 1H, J= 8.8 and 3.7 Hz), 4.63 (t, 1H, J = 8.8 Hz), 4.21 (dd,
" 1H, J=88and 3.7Hz), 2.85(dd, 1H, J=16.1and 5.6Hz), 2.8(dd, 1H,
J=16.1 and 8.5Hz), 1.90 (m, 1H), 1.56 (m, 2H), 0.83(d, 3H, J=6.8 Hz),
0.78d, 3H, J=6.8 Hz), 0.75 (d, 3H, J=6.8 Hz). MS, m/z (relative intensity):

276 [M+H, 100%].

- [BR-(3R*(R*),45%)]-4,5-Dimethyl-3-(2-0x0-4-phenyl-oxazolidine-3-carbonyl)-
hexanoic acid tert-butyl ester 18
Sodium bis{trimethylsilyl)amide (14.4 mL, 0.014 mol of a 1 M solution in
THF) was added to a solution of the oxazolidinone 17 (3.37 g, 0.012 mol) in THF
(35 mL) at -78°C. After 35 minutes, tert-butyl bromoacetate (3.5 g, 0.018 mol)
25 was added and the solution immediately warmed to -40°C. After 3 hours, the
reaction was quenched through the addition of a saturated aqueous solution of
ammonium chloride. The resultant two layers were separated and the aqueous

phase extracted with ether. The combined organic phases were dried (MgSO4)
and concentrated. Flash chromatography (9:1 to 5:1 hexane/ethyl acetate gradient)

30 gave the ester 18 (3.81 g, 82%) as a white solid. 1y NMR (CDCIl3) 6 7.35 (m,



-32 O (H3C)3C02C NH2 NH 23 24 CO2H NH2 Exanple 2 Anok Reagents and
Conditions: a) (R)-(-)-4-phenyl-2-oxazolidinone, (CH3)3000C1, Et3N, LiC,
THE, -20 to 5 23C, b) MMyC, CuBrSMe2, THE, -35C;, c¢) NaHMVDS, Br CH2CO2t Bu,
THE, - 78Cw®200404566 d) Li OH, H202, THE, H20, 25C, e) BHIBWVEAB20Y/IS7IY to
25C, 10 f) pTsd, pyridine, 25C g) NaN3, DMSO, 60C, h) Raney nickel, MOH, -
112; i) 3MHCL1, reflux, ion exchange resin (Dowex 50WK8, strongly acidic).
[R-(E)] 3-(4- Met hyl - pent - 2-enoyl ) - 4- pherd# - oxazol i di n- 2-one 16 15
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1 hour, Ilthjamg%aragmwa.é(cm ﬁ{Sﬁ—ms)anaanzR 2.65 (dd, 1H, J=16.9

(R - (- ) 4- phenyl - 2- oxazol i 'di none (8. g, 0.05 nol) were added and the
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15.4 and 6. 8¢9%]), 5.45 (dd, IH J 88and 3.9 Hz), 4.68 (t, 1H, J= 8.8
Hz) ,

(3R,48)-2-(1,2-Dimethyl-propyl)-succinic acid 4-tert-butyl ester 19
To the oxazolidinone 18 (3.62g, 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
10 aqueous solution, 0.016 mol)/HyO» (5.76 mL of a 30% aqueous solution). After _ o
7 hours, the solution was diluted with water and sodium bisulfite added (~10 g).
After stirring for a further 0.5 hours, the two layers were separated and the
aqueous phase extracted with ether. The aqueous phase was then rendered acidic
(pH2) with 1 M hydrochloric acid and extracted with ether. The combined
15 organic phases were dried (MgSO4) and concentrated. Flash chromatography

(5:1 hexane/ethyl acetate) gave the acid 19(2.1g, 95%) as a colorless oil.
IH NMR (CDCI3) 8 3.0 (m, 1H), 2.55 (dd, 1H, J=16.6 and 11.2 Hz), 2.27 (dd,
1H, J = 16.6 and 3.4 Hz), 1.70 (m, 1H), 1.53 (m, 1H), 1.45 (m, 1H), 1.43 (s, 9H),

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

(3R ,48)-3-Hydroxymethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 20
Borane-methyl sulfide complex (16 mL, 0.032 mol of 2 2 M solution in
THF) was added to a stirred solution of the acid 19 (1.96 g, 8 mmol) in THF
(20 mL) at 0°C. After 20 hours, methanol was added until effervescence ceased
25 and the solution concentrated. Flash chromatography (5:1 hexane/ethyl acetate

gradient) gave the alcohol 20 (1.29 g, 70%) as a colorless oil. IH NMR (CDCl3) §
3.62 (m, 1H), 2.32 (m, 1H), 2.14 (m, 1), 1.6 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1H),

093 (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%].



4.22 (dd, 1H, J = 8.8 and 3.9 Hz), 2.50 (m 1H), 1.04 (d, 1H J = 1.4 Hz),
1.02 (d, 1H, J= 1.4 Hz). M5, nlz (relative intensity): 260 [ MFH, 100% . 5
(3R, 3R* 3, 4- Di et hyl - pent anoyl ) - 4- phenyl - oxazol i di n-2-one 17 _To copper(I)
br oni d HuigPé A6 sul phi de conplex in THE (45 nl) at ‘éE@%)&%’“"é&Hed

‘met hyl magnesi um chl oride (as a 3 Msolution in THE). After 20 mnutes, the
oxazol i dinone 16 (3.69 g, 0.014 m)l)a%d(n THE (20 nL) was added dropw se over
10 minutes. After 2.5 hours, the re ion was quenched through the j)G
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t wo Iaye?i we)?ésselﬁ}ar l?dmg ??\'eu!?ohgﬂxgﬁ]p se ext rgc]‘{cg%te\?fth et her. The
conbi ned buty@estemthases were washed with 1 M hydrochloric aci d then with

coneantrated PaolEpE e (ST ARKERE: 34 mBOD Wis AOUGbI o (i 83,4 ) 6095
1H NVR ( CRGI& 4.63

1H, J= 8 ( Bt %ﬁ%lﬁfﬁlﬂssé'i%g, %ﬂg“&g&mgﬂu é‘{“‘%z%‘?“ﬂﬂl%‘) J =16. 1 g;d
5. 65Hz), iefylaing K123 Jnl., 1588 nmnsl) M-CH,Cl, @O(nL) 4H)°C im&@(ensolatd)n 0. 83(d,
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(3R,45)-3-Azidomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 22
15 A solution of the tosylate21 (1.19 g, 3.1 mmol) and sodium azide
' (402 mg, 6.2 mmol) in DMSO (15 mL) was warmed to 60°C for 2.5 hours. Water
~ (100 mL) was added and the solution extracted with ether. The combined organic

phases were dried (MgSOy4) and concentrated. Flash chromatography (9:1 hexane/

ethyl acetate) gave the azide 22 (628 mg, 80%) as a colorless oil. 1y NMR
020 (CDCl3) 8 3.4(dd, 1H, J=1221 and 6.11 Hz), 3.3(dd, 1H, J=21.11and

6.59 Hz), 2.30(dd, 1H, J=15.14and 3.66 Hz), 2.25 (m, 1H), 2.05(dd, 1H,
J=15.14 and 9.04 Hz), 1.55 (m, 1H), 1.45 (s, 9H), 1.35 (m, 1H), 0.95(d, 1H,
J=6.59Hz ), 0.90(d, 1H, J=6.83 Hz), 0.80(d, 1H, J=7.08 Hz). MS (m/2):
(relative intensity): 228 [M-N», 35%], 172 [M-N2-tBu, 100%].

25 (3R,4S)-3-Aminomethyl-4,5-dimethyl-hexanoic acid tert-butyl ester 23 and
[4R-[4R*(S*)]]-4-(1,2-Dimethyl-propyl)-pyrrolidin-2-one 24
The azide 8 (640 mg, 2.5 mmol) and Raney nickel (1 g) in methanol
(50 mL) were shaken under an atmosphere of hydrogen for 4 hours. The solution
was filtered and the filtrate concentrated to give a mixture of the amine 23 and

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



J=12.0 and 3.5 Hz), 4.25 (dd, 1H, Jr 8.68 and 3.1 Hz), 2.65 (dd, 1H, J=16.9
and 12.0 Hz), 2.25 (dd, 11-L J =16.9 and 3.5 Hz), 1.6 (m IM 1.45 (m 1H),
1.23 (s, (d, 1H, J = 6.5 Hz), 0.93 (d, 1H J 5 80 (d,
1H, 5 J= ‘?H)&Uﬂias% Mz (relative intensity): 429 [M%%&W’)% 388
[MH 20%. (3R 4S)-2-(1,2-Di nmethyl-propyl)-succinic acid 4-tert- butyI

ester 19 To the oxazolidinone 18 (3.623¢, 9.3 mml) in TBF (54 nl)/water

(15 nL) was added a prem xed sol ution of |ithiumhydroxide (20 nL of a 0.8 M

10 aqueous @R,48)-3Amihofiethyid, S-diinethyl-hexdndit acill (Ex3bfde2)ueous sol ution).
After C- 7 hours, the solution was di | uted ngh water and sodiumbisulfite

added (--10 g). Afsclytian of thefgnipg 23and Jagtawm, 24(560meg) 8 3 MhbydigehloH§er s wer e
d h
ceparat o0 o, RO NG hORRL S o TR ARGy P s

ether. The Qﬁhbur@etﬂ'haﬁomngﬂnvas msmatwraﬁddm eckulthrS6ld atjectsaheeat r at ed.

Fl ash chromat ography (5:1 hexane/ethyl acetate) ghve the acid 19 (2.1 g, )
95% 4s a cetqyerids pyrificationy NKRch conydyeds 3om Efhangp chrematogerphyH J=16. 6

and 11 35?@ @iﬁoﬁﬁ&ﬁu@y ﬂ?“c%G?f?%ﬁgg%l%f‘%ﬁm%f ‘ﬂ?é‘@‘@% P&?%%FSB lTFL J
= 6 6 Hz), By86n eflchahge lchrbnmatégrépliy [Dowex 50WOX8Y stropgB adidicP to Riventiet y) : 243
[MH 1009 . (SR 4S) - 3- Hydr oxynet hyl - 4, 5-di net hyl - hexanoi ¢ acid tert-butyl

ester 20 Boxampler®e(3g mgudsfd wmte@umekﬂmmngcn D2R7rml, 28D, 222 (4d,sol uti on
in THF) was added to a stirred solution of the acid 19 (1.96 g, 8 nmol) in
THE (20 nlL)iHatJH8QC5.4AdteB. 42mz)hcﬂ.|1$(m,rrdi[-1)arlc93 (dds 1Adée 1hdt and X3 Bizy,escence

ceased 25 and t he |yt ce chro phy :
hexar®) et hyl 1.38(@ 9 g{r:)a@‘i"eﬁﬁ) ’}a{/g’tﬁ'@- HF) ébggi‘?gﬁgy _'/éag/@%&s a
col orl ess oiyl 2.14 (m 1H,
1.6 (m 1|—|)|0719(§gh?"%§% F%@q@(@%%@&n%ﬂ'%tg) ?gg%ﬁ}%b%é 8 Hz), 0.86 (d,
1H, J = 6. 0.77 (d, 1H J =6.9 Hz). M5, nr/z (relative intensity):
175 [ Mt Bu 100%[11 a‘dﬁnﬁ@@ﬂy@ﬁé&’ﬁﬁo@ﬁﬂeﬁ&ﬂﬁ&%ﬁlﬁﬁﬁﬁﬁpmﬂS
(3R, 4S) -4, 5-Di net hxllrﬁnongét%lﬁesn tﬁull ﬂe%gxcl,lgéglr&et hyl ) - hexanoic acid tert-
(3R,48)-3-Aminomethyl-4,5-dimethyl-hexanoic acid MP;
15 (35,48)-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;
3-Aminomethyl-4-isopropyl-octanoic acid,;
20 3-Aminomethyl-4-isopropyl-nonanoic acid;
3-Aminomethyl-4-isopropyl-decanoic acid; and 6
3-Aminomethyl-4-phenyl-5-methyl-hexanoic acid.



butyl ester 21 p-Tol uenesul fonyl chloride (847 ng, 4.4 mmol) was added to a
stirred solution of the alcohol 6 (850 ng, 3.7 mvol ), DVAP (10 ng, 0.08
mmol) and 5 triethylamne (1.23 ni, 8.88 mml) in CH202 (20 nL) at 0C and
t he solWOi20M4/054566red t o room tenperature. After 15 houPSTIBHEJGHTIR i on was
washed with IN hydrochloric acid then with brine. The conbi ned organic
phases were dried (MySO4) and concentrated. Flash chronat ography (100 to
92% hexane/ ethyl acetate gradient)-3ave the tosylate 7 (1.22 g, 86% as a
thick gumg.didq 10 (CDC13) 8 7.80 (d, 2H, J =8.2 Hz), 7.25 (d, 2H, J =
8.2 Hz), 3 1H), 2.38 40 (s, 3H), 2.20 (m 2H)y 1.95 (m 1H), 1.40
(m 1H), 1.32 (s, 9H), 1.27 (m 111), 0.78 (d, 1H, J'= 6.6 Hz), 0.73 (d,
11L J = 6.6 Hz),~0.63 (d, 1H, J = 7.1 Hz). M5, gz (relative intensity):
311 [85%, 198 [ 1009, 157 [95% .

(3R, 4S) - 3- Azi do 4 di met hyl - hexanoi ¢ aci.e ester 22 15 A
solution of the\t yIa {ok.}9 ¢—3-1 nunol dhde (402 ny,
6.2 mml) _in ©’(15 M) Aas wdrmed to 6610 / 52 ZWateR (100 nl)
was addedR#¥ the spl ution extracted with ether. Tzh% conbi ned organic
phases were dried SH) and concentrated. Flash romat ogr aphy (9:1

hexane/ ethyl acetate) gave the azide 22 (628 ng, 80% as a colorless oil.
1H NV\R 20 (CDC13) S 3.4(dd, 1H, J=12.21 and 6.11 Hzy, 3.3(dd, 1H, J=21.11

and 6.59 Hz), 2.80 (dd, 1H .1= 15.14 and 3.66 z), 2.25 (m 1H), 2.05 (dd,
1H, J=15.14 and H.04 Hz), 1.55 (m 11-1), 1.45

s, 9H), 1.35 (m 11-1),
0.95 (d, 1HRyJ 0.90 (g 1H =6 83T~ OG0 (d, IH I ='7.08
Hz). M5 (in/kg): Sﬁity): 228 [M N2, /35% (bNg)NZ-tBu,
1009 . 25 | - 475- di met h{G: 0i ¢ acigFtert=Butyl ester

and [4R-[4R*(S*)]]1-4-(1, 2-D nethyl -propyl)-pyrrolidin-2-one 24 The azide

(640 nmg, 2.5 mmol P8and Raney nickel (1 g) in nmeti®dnol (50 nmL) were shaken
under an at nosphere jof hydrogen for 4 hours. The solution was filtered and
the filtrate concentlrated to give a mxture of the amne 23 and 30 |actam
24 whi ch was used wi't hout further purification in the next step. WO

2004/ 054566 PCTI | B20©31005712 R C02H
2
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C 3 32
where
R3=0MeorH
R4=MB,Et
n=0to?2

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 CHCly or EtOAc and

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



-36 (3R, 4S)- 3- Ami nonet hyl -4, 5-di net hyl - hexanoi ¢ acid (Exanple 2) A solution
of the am ne 23 and | actam 24 (500 ng) in 3 Mhydrochloric acid were heated
to reflux for 9 hours, then stirred at roomtenperature for 15 hours. The
sol ution wageanseeér at ed and the resultant solid subj ectP€d/IB003/065712
sequential purification which involved ion exchange chromat ography (Dowex
50WK8, strongly acidic), oxalate salt formation then further purification

by i on exchange chromat ography (Dowex S#BAKS, strongl y acidic) to give the

T D S15. 4 B a8 1 §epbondod] cficn el o3 S ptrurifomip T 5o

(m 1H), 1. lc?onﬁﬂﬂunahbﬁstrﬁctﬁ?e 19py iréhtmlmt‘wﬁh@illfgﬁabuﬁd Zlﬂ:aﬂfbnaéb"i'n alsofvédt 6 Hz)
0.70 (d, 1H J Mz (relative intensity): 174 [MH, 100% . In

a simlar V\laElehtahanE)Bm(bﬂhkeg Tox tnopineEnt oﬁthelﬁoqalaeﬁam 3tiwith aqueous sodium
3- Am nonet hyl -4, 5-dj exgnoi c ac
(3R, 4S) - 3- Al %%%fﬂ a%lPEﬁ‘H’Eﬁﬁﬁ"eﬁb‘%?}B}e&%fk?’% VP 15

(3S, 4S)- 3- Ami norephyh | | d d of
(3R 4R§5-3- Ani norre{gh%lelgo d&uomhnﬁ?g%g?% B€ | prepared from compound o

3- Anmi norret hydtnm:tlirsc%r (1p§=l Ohéyamal:melacwﬂh soﬁ}ummqndn:bmhylme@ali sopnuopia hept oi ¢

I d t
35 A nomet ny TSI B6y FEARGTA S, COsEf dotiarpith  sodtom metal in ammonia.
3- A normet hy‘{ﬁtéhlhﬁ%gfi))ﬁbr#gﬂﬁﬁ?é’ﬂh&r@ﬁkg 29331 dd b%\gregared from ¢ énpound of

3- Am nonet hy exanol ¢ acl 004/ 05456
PCT/ | B2003/ O@hittite 28 37 = Mot Didsy teabmerftGRE) cericarhiohiuim m@iRE) in a IRADRAE o5 26

10 acetonitrile and water. Other methods known in the literature for the removal of
substitnted atkoxy benzyl groups from nitrogen are described in Green, Protective _ .
Groups in Organic Synthesis, Wiley, 2 ed, 1991 and could be utilized.
A compound of structure 28 could be prepared from a compound of
structure 27 (where LG is a suitable leaving group such as a halide or an alkyl
15 sulphonate, preferably an iodide would be used) by carbon-carbon bond forming
reactions known in the art. Several methods exist in the literature for the coupling
of organohalides. or organoalkyl sulphonates with organometallic reagents in the
presence of various metal salts as summarized in Comprehensive Organic
Synthesis, volume 3:413 which could be utilized. For example, a compound of
20 structure 28 could be prepared from a compound of structure 27 (where LG is
iodide) by treatment with a suitable secondary halide (chloride or iodide) in the
presence of magnesium metal, iodine and copper bromide dimethylsulphide in a .
solvent such as tetrahydrofuran and alike. Alternatively the method according to
El Marini, Synthesis, 1992:1104 could be used. Hence, a compound of
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 nucleophilic substitution with suitable nucleophile. Examples of
such leaving groups include halides such as chloride, bromide, or iodide, and

sulphonic esters such as mesylate, tosylate, trifiate, nosylate, and alike.
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structure 25 by treatment with a metal borohydride, such as sodium borohydride
in a solvent such as tetrahydrofuran or DME and alike.

Compound 25 could be prepared in a similar fashion to the procedures of
Zoretic etal, J. Org. Chem., 1980;45:810-814 or Nielsen et al J. Med. Chem.,
1990;33:71-77 using an appropriate benzylamine, such as but not limited to
benzylamine, 4-methoxybenzylamine or 2,4-dimethoxybenzylamine.

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

above procedures avoiding protection of the lactam nitrogen as below.
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Analogous to the above methods a lactam of structure 33 (sce
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.

Me0O,C

P8
N Ph
33

Compounds which could be prepared in this manner include:
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structure 28 (n = 0) by treatment with sodiumor lithiumnetal in anmoni a.
Preferably, the reaction is carried out with sodiumnetal in amoni a.

Al ternatively, a conpound of structure 29 could be prepared from conpound of
struct ur e VP@2¢04/0545¢6 or 2) by treatment with ceric anmoni ®GIABXHANESTIH a

m xture of 10 acetonitrile and water. O her nethods known in the literature -
for the renoval of substituted al koxy henzyl groups fromnitrogen are
described in Green, Protective G oups™i'™h Organic Synthesis, Wley, 2 ed,

1991 and coul d b%—%ﬂiﬁbﬁ@ﬂal— Iﬁéﬂﬁ(q%_l_ n9f-hldnbfiddi@ 28 coul d be prepared
r

froma conpound of structdre 27 (where LG 1s a suitable |eaving group such
as a halide or ar3-Ankipbmeth§l-6+iHochlomapbenyprBetiayithexamoi¢ edidde woul d be used)

by carbon-carbon bgond form eactiopns known in.the art.. .Several methods
exist in the i te£ g‘FHF‘%mF@Wﬂgﬁé" gﬁ%ﬁﬂ?@‘@@%ﬂlﬂéﬁéﬁ%@ 899 or or ganoal kyl
sul phonates wi th fngan 1_[51@,05%&%3&31)'_9_11; I-Hkesa0e&dof various netal

salts as summarized I n rrgrehenm ve Organi c ynt hesi s, vol une 3:413 which
coul d He utili zedi-ABtinomethybb€4-fhiocephayh)dS-ofetiyd-hexanoi¢ arid; 28 coul d be

prepared froma c ound of st ture 27 (where LG is. iqdide) by treatnent
with a suitable @HH@ﬁ"?‘hﬂ&%T(é%flkoéq’fpﬁ?qy@g\%}eﬂ%éﬁeﬁgjm? A%he presence of
magnesi um net al , 4 qdi: B¢ oM. ghes di I§ Phide in a sol vent
such as tetrahydr%?‘&?gﬁmgﬂl lglctlgrkfgf.or% I[?%H at %ﬂ%h?ﬁﬁe%gd according to El
Marini, Synthesi s3-Ahtigdmeét@i-Sanethel-behersdbdiepthiivic acida conpound of 25

structure 28 could be prepared froma_ co und, of structure 27 (where LG is
i odi de) by treat neARP g I qﬁgﬂ%%q'ylfl!ﬁ[’éad'%‘e%‘ﬁdary hal i de such

as anjpiodide in %he.: __f]ﬁ@_g e Qg0 AL ERIum

tet raé%l or ocupr at%%ﬁgﬁ%@&f\?e(%c sucﬁ)ﬁgﬁj‘?gté‘gﬁtlg%gﬁggné%%d alike. A
conpound of st r uc3Amin@ihethyl-Gr@athédre pheny}bimdthgl-heptanioigacid;oup, which - 30
woul d undergo nucl eophili¢ substitution w éh sui.t abl e ,nucl_cgophl | e. Exanpl es

of such |eaving mgnﬁemwé-ﬂw?-abgnﬂh oetRyldepinpifecids oni de, or

nosyl at e, and al | Rl 7SS ERe BRI MBS ) compoting of

structure 27 (wheB-éAniGomeihydH7d@)flwmoHphend)-pmaphayldatptanoin &id;conmpound of

S structyre 26 thr oy e ety byciopropylos-meihyhhensncie s ne and
(3S)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid;

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

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

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



I m dazole in a solvent such as toluene and alike. A conmpound of structure 26
coul d be prepared from conpound of 5 structure 25 by treat rrent with a netal
borohydri de, such as sodi um borohydride in a solvent such a

t et r ahy¥P3PU4OEH66r DVE and al i ke. Conpound 25 coul d bgcﬁﬁlw&?@fﬂ% a simlar
‘fashion to the procedures of Zoretic et al, J. Og. Chem, 1980;45:810-814
or Nielsen et al J. Me& Chem, 1990;33:71- 77 usi ng an appropriate

benzyl am ne, such as but not [im tedro 10 benzyl am ne,

4- et hoxybenzy{ﬁ%n&ng{m?eﬂ{ly Wcou@% . As an alternative

approach, a conpound of st ruct treated, with sodium netal and

amoni a to gi véS}Sh@aﬂuwxx;ﬂﬂqtlJfﬁyﬁ dpm&yil-he@tmommcﬁm ch tould be iodinated
affording 4-i o&ggﬁt l - rr I ' one gl i odonet hyl - pyrrolidinone could then
be coupl ed wi t ¥ 85 -heptapoigiagith t o the 15 above
procedures avo%%gmmjl% ﬁ%@,ﬂ@gﬁ@m@larogen as below OOO N ~

NH~ NH 1 ous to the above methods a | actam of
strficture 33 (€833- Nnmcmuﬂm;diﬁ-ﬂmm-s-ﬂwthybhexa@b&mcld 1990; 33: 71-77 for general

gfterggcﬁ];mp;telr[)&si% @Wﬁ?‘ﬁ@d’r rgz X‘é(ﬂf‘éfgg%ﬁ‘?gé :\I:_ISDEI nﬁ/thIZ)C(:egS Conpounds
PCT/ | B2003/ 005755 g ““é)k“r#?aﬁ%‘?ﬁ;@ﬁ%‘“%eﬁﬁ“?‘% enyl -hexanoi ¢ aci d:

3- Ami nonet hyl - 6804~Ahnhnmmmhm€n’watﬂﬂamﬁmkﬂﬂybkeptmmc acidg;

3 A nomet hy - 503 KRB B b e e B ABRic 28 o

10 (35)-3-Aminomethyl-5-methyl-hept-6-enoic acid;

@ (35)-3-Aminomethyl-5-methyl-oct-7-enoic acid;
(3S)-3-Aminomethyl-5-methyl-non-8-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyi-oct-6-enoic acid;
(Z)-(35)-3-Aminomethyl-5-methyl-oct-6-enoic acid;

15 (E)-(3S)-3-Aminomethyl-5-methyl-non-6-enoic acid,
{(Z)-(3S)-3-Aminomethyl-5-methyl- non -6-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(3S)-3—Aminomethyl~5-methyl- non -7-enoic acid;
(E)-(3S)-3-Aminomethyl-5-methyl-dec-7-enoic acid;

20 (Z)-(3S)-3-Aminomethyl-5-methyl- dec -7-enoic acid;
3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;

c 3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid;
3-Aminomethyl-6-cyclohexyl-5-methyl-hexanoic acid;

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

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



5 3- Am nonet hyl

- 6- (4-fluoro-phenyl)-5-net hyl - hexanoi ¢ aci d;

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

3- Anmi nonet hyl - 6- ( 2-f | uor o- phenyl ) - 5- net hyl - hexanoi ¢ aci d;

3- Am nonewy keddsEehy| - 7- phenyl - hept anoi ¢ aci d; PCT/IB2003/005712
3- Ami nonet hyl - 7- (4- chl or o- phenyl ) - 5- net hyl - hept anoi ¢ acid; 10
3- Am nonet hyl - 7- ( 3- chl or o- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

3- Ani nonet hyl - 7 (2-chl or o- phenyl ) - 5- rret‘ﬁly'l - hept anoi ¢ aci d;

3- Ami nonet hyl - 7- (4-fl.uoro 5-nmeth 1ept anoi ¢ aci d;

3- Ami nonet hyl - %WHBWB”’S“SH%@ 1 H)s% ‘ﬂept anoi ¢ aci d;

3- A nomet hyl - 7- @mﬁsﬁ,emmnswam lﬁid?iﬁﬁél&‘bmﬂept anoi ¢ acid; 15
(3S) - 3- Ami nonet hyl - 6-cycl oprop % met hyl - hexanoi ¢ aci d;

(3S) - 3- Ami nonet hy3mmbbhﬁwe$ylmmlc Aadanoi ¢ aci d;

(3S) - 3- Ami nonet hy# : hexanoi c aci d

(3S) - 3- Ani nomet h é@f:g]&g%ﬂ){ rﬂap[ H’e??é oi ¢ aci d;

(3S) - 35 A nonet hy4. Amuﬁmgr -SPuiniyEbbisholeapigno ¢ aci d; 20
(3S)- 3- Am nonet hyl - 7-cycl o hyl - hept anoi ¢ aci d;

(3S) - 3- Ami nonet hy3ﬁmmynbﬁwbﬁi8ydlnﬁﬂwémny¢mmldm0| ¢ acid:

(3S) - 3- Ami nonet hy cycl I-heta oi ¢ acid;

(3S) - 3- Ani nonet hy+ Aémeé g‘ﬁfgé H]S’li ?é oi ¢ acid;
(3S)-3- Ani nonet hyj. Aénﬁxﬁie&g dlﬁleﬂﬁglﬁﬁetaﬂ&t:%@ﬂ ¢ acid; 25
(3S) - 3- Ami nonet hyl -8-cycl o | - octanoi c aci d

(3S) - 3- Ami nonet hyB—Aﬁnmpnieﬁiybﬁﬁ, 6 Srimetltyy-heptatainatid; aci d;

(39) - m nonet hy noi ¢ CI d;

(3S) - 20 i nomet hy{6 ﬂeréﬁyl"g‘ccg’ﬁﬁBTQP gxpnoic acid;

(39)-3- Am_ nonet hyj -péﬂﬁ%ﬁlam yHBENBRG sl hexiRoic acid;

(3S) - 3- Am nonet hyl - 5- et hyl"- decanoi ¢ aci d;

(3S) - 3- Ami nonet hyBﬁﬁﬁnmmwﬂiyl-ﬂftﬂmma-ﬁancthabhcptanoic acid;

(3S) - 3- Ami nonet hy) -5, 7- di ﬁ oct ano c.acid

( 3S) - 3- Ani nomet hy{; %n@ome 'H uoRgTARBtYL-Strapic pgito 004/ 054566
PCT/ 1 B2003/ 0057123 grfthomethyl- 7,7,7—mﬂuoro-5-methyl-heptan01c acid,

15 3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic 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;

20 {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;

25 (E)-3-Aminomethyl-5-methyl-dec-7-enoic acid; and

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



(3S) - 3- Ami nonet hyl -5, 9-di net hyl - decanoi ¢ aci d;

(3S) - 3- Am nonet hyl -5, 6-di net hyl - heptanoi ¢ acid; (3S)-3-Am nonet hyl -5, 6,
6-trinet k(l)yl - hept anoi ¢ acid; (3S)-3-Am nonet hyl -5-cycl %oro | - hexanoi ¢ aci d;
5 (3S) - WORMH hyl - 6- f | uor o- 5- et hyl - hexanoi ¢ aci d; PCT/IB2003/005712

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

(3S) - 3- Ami nonet hyl - 8-f | uor o- 5- net hyl 4%(? anoi ¢ aci d;

(3S) - 3- Ami nonet hyl -7, 7, 7-t-ri f | uor o- 5-1fet hyl - hept anoi ¢ aci d;
(39) - 3- AmriMeawi 41y! - 8, 8, 8-tri fl uoro-5-nethyl -octanoic acid; 10
(3S) - 3- Ami nonet hyl - 5- et hyl - hept - 6- enoi ¢ aci d;

(3S) - 3- Am nonet hyl - 5- et hyl - oct - 7- enoi ¢ aci d;

(3S) - 3- Ami nonet hyl - 5- metyhyl - non- 8- enoi ¢ aci d;

(E)-(3S)-3-Am n@nethyl -5 t hyl - ogt - 6- enoi ¢ acid; o

(2) - (3S) - 3- Ani ndlget hy| - & get hyl - ofit - 6F enoR&CciNd; 15 /L
(B)-(3S)-3-Amf{o

(2)-(3S)-3xAm t hyl - 5-et hyl - n -6- ;

(E) - (39)-3-Afnonet hyl - 5- net non- 7- enoi ¢ aci d; c
(2)-(3S)-3¢Ani nonet hyl -5-nethyl - non -7-enoic acld,

T hipb- S\met hy! -

-g§Qoi ¢ aci do,r N~ Ph

(B)-(39)-3- i nonmet hyl - 5- et hyl - dec- 7-enoi ¢ aci dROLD
(2) - (3S) - 3- Ami ngnet hyl,- 5- et hyl - c -7-enoic acid; 15
3- Ami nonet hyl - 6-cycl opr opyl - 5- net hyl - hexanoi ¢ aci d;
3- Am nonet hyl - 6{cycl obut yl - 5- net hyl - hexanoi c aci d; j
3- Am nonet hyl - 6¥cycl opent yl - 5- net hyl - hexanoi ¢ aci d;
3- Ani i nonet hyl - §- cycl ohexyl - 5- net hyl 6hexanoi c acid; 25
- Ami nonet hyl - 7§ cydl opr opy! - 5- met hyl §hept anoi ¢ aci d; /L
Anm nonet hyl - utyl - 5- net hyl ic acid, N~ Ph

3- Am nonet hyl -\/- ¢ycl opentyl -5- et h ept anoi e—act d;
3- Ami nonet Ryl
3- Ami nenet Wyl - 8- cycl opr opyl - 5- yl -octanoi c acid; 20
3- Ami nomet YVt - 8- cycl obut yl - ¥ hyl - oct anoi ¢ aci dgo,C
3- Ani nonet hyT¥B- cycl opent yl - 5- met hyl - oct anoi ¢ aci d;

39 37 36

l

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 could be utilized as
exemplified in Wilkinson, Chem. Rev. 1992;92:505-519. Compounds of
structure 40 can be converted to the requisite y-amino acid as described in

method 3 above.
10 A compound of structure 39 could be prepared from compound of

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



3- Ami nonet hyl - 8- cycl ohexyl - 5- et hyl - oct anoi ¢ aci d;

3- Am nonet hyl - 5- net hyl - hept anoi ¢ aci d; WO 2004/ 054566 PCT/1B2003/ 005712 -42
3- Ani nonet hyl -5 net hyl - oct anoi ¢ aci d; 3- Am nonet hyl - 5- met hyl - nonanoi ¢ aci d;
3- Ami nonet WA 208488864 | - decanoi ¢ acid;  3- Ani nonet hyl - 5- nePEIIBIRHMNSZR. ¢
acid; 5 3-Am nonet hyl -5, 7-di net hyl - oct anoi ¢ aci d,

3- Am nonet hyl - 5, 8- di net hyl - nonanoi ¢ aci%

3- Ami nonet hyl -5, 9-di net hyl -decanoi ¢ aci d,

3- Ami nonet hydelGen® sHines THF AePwareiafd 3 tion %ﬁﬁé REHUR AR ihtePmBdiate with

6-trimethyl -heptanoic acid; 10 3-Am nonet hyl -5-cycl opropyl - hexanoi ¢ aci d,
3- Ami nomet hy$0d®1m banﬂvdﬁdmmgﬂlvﬂﬂéimscﬁmoh

3-A t hyl - 5 h
3~ At noet hyl - 6. CaBPouRts R sy B AR 29 gfilbe prepared from compound of
3- Ani nonet hytniétufe Zr.staewrhjﬁgrt@ﬂfeﬁfﬁknﬂésae@aﬁ@aqhqnamm 15

3- Am nonet hyl -8, 8, 8-trifl uoro-5-nethyl-octanoic acid,;
3- Ami n6net hyl - 5- némf&}ﬂlﬂﬂhbp@ pwcedig fordhe synthesis of alcohol 39 (n =0) involves the

3- Ami nonet hy oct 0i C_aci . 3" Am on- 8-enoi ¢
acid: (E)- 3{‘%?5?‘88%@% “HQtOEW“%‘é‘F g viftop sl L’Q’é“de SUEh Bt

(Z) - 3- AmM nonBéaM{drate TR BYQOI\QBE SHCHE B befraBl Gi@turan or DME and alike to give a

(E) - 3- Ami nonet hyl - 5- net hyl - non- 6-enoi ¢ acid; (Z2)-3-Am nonet hyl -5- net hyl -

non - 6- enoi ccempaeind qflzo‘)mswm%dh@ﬂhwna&omtf hrghlcln oould berachivedi i 4 similar

(2) - 3- Am nonet hyl -5-neth non -enoi c acid. 25

(825 Am nonEees & M wnarien o achatid! St sfcute 40. A compound of
(Z) - 3-1pm nomghire 3G be pifared Fréh b 8hdlof WRZARY treatment
PCT/ | B2003/ 005712 © PRPAE poRncio Spfcieh treatmen

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 treatment with a suitable methyl

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

hydride in a solvent such as DMSO or THFE 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 39 and 37 can be converted to the free amino acids bearing a

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

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



-43- Method 4 O (t Br Br 0 RO2C--(\ O Ph NN\Ph CO2R N Ph LG R0O2C )m RO2C
38 mr0-4 34 3511 0 NPh p NPh N-J-Ph )M HO RO2C OH 39 37 36 Ph tMF c 40
A conpo ucture 40 could be prepared from conmpound of structure 39
throughwgég‘i"wg%{“vmth di et hyl ani nosul phur trifl uori de PCRIB2O3PAR 5 such
as nmethylene chloride at a tenperature between -78C and room t enperat ure.

O her nmethods for the fluorination of 5aI cohol s are known and coul d be
utilized as exenplified in WIKki nsor‘ff "Chem Rev. 1992;92:505-519. Conpounds
of structMethod® can be converted to the requisite y-amno acid as descri bed
in method 3 above. 10 A conpound of structure 39 could be prepared from
conpound of structure 38 through treatnentOw th osnmi um tetroxi de and sodi um
. periodate in a WO 2004/ 054566 PCT/1B2003/00%712 Y} -44 sol vent such as THE and
wat er and reduction 'of the resultant int j

l\{vi th sodi um borohydri de
in a solvent such as et hanol.

NaH, RI
39 >
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0R2
{ 41
’ HOR,“
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N Ph N Ph
C-C bond formation
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LG Ry
42 43

A compound of structure 41 could be prepared from compound of
structure 39 through treatment with a suitable alkyl iodide (or alkyl sulphonate),
5 such as methyl iodide and alike, and a base such as n-butyl lithinm or sodium
t hydride and alike, in a solvent such as DMSO or THF and alike. Preferably the
J 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.
Alternatively, 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 42 would also
15 serve as a substrate for carbon-carbon bond forming procedures as outlined in

method 3.

Compounds which could be prepared in this manner include:



Conmpounds of structures 38 and 34 could be prepared from conmpound of
structure 33 according to the principles described in nethod 3. 5 An
alternative procedure for the synthesis of alcohol 39 (n =0) invol ves the
treat ment YoP 22405498 und of structure 36 with a nmetal bordﬂ?&ﬂpﬁ@ﬂm§Uéh as

sodi um borohydride in a solvent such as tetrahydrofuran or DVE and alike to -
give a conpound of structure 37, the h%uorination of which could be achived
inasimlar manner to the preparation-of a conpound of strucutre 40. A

conpound of 10 stBELsNEindRedINLThvago §ﬁﬂ}%q_l{e Qabie@seuNnd of structure 35
t hrough treat rrent( % th sodiumor “li tﬂr?itum chl orPde i n aqueous DMSO at a

t enper at ur e bet wd@b)-3-donimomethyb amethex whdnethyl-heptanpicedcad;abl y the reaction is
carried out usin odium chl.ori,de in ueo Q at. reflux. A compound of
structure 35 couﬂa§b€"wgﬁ'5ﬁ&b’f %Yeg'ﬂ&?ﬁvﬁleg%% tErure 34 through
treatment with a (39)—3@@1&0@&]3&/-5-rﬁ&h?ﬁ#-@%ﬁbgﬁeﬂmﬁbﬁ%&ﬁf;, such as di net hyl

met hyl mal onate and alike with sodiunmi hydridé in a solvent such as DMSO or
THE arfd al i ke. Pr(@$k3-dihipomithyl-d&tudromeihoxy-Samethgbheptandiyaciddi ng NaH to a

| uti f di met thyl mal i O | | d t he. additi f th
act am 34° (wher o Gor3ShbpEm BT e Ry s glyeelttole fidhoa 3
pre-di ssol ved in @YSQAmRAcRRMYRSNEshIRT 498 fifkdRo-BRpeeP Rl fidhe free

ami no acids bearing a hydroxyl group by the nethods described above. The
f ol I owi ng conpour(@8)-3-dunntotretiyl-6pydeck y-5rmedthd-heaange acid;

(3S) - 3- Am nonet hyl 65 f | uor o- 5- met hyl - hexanoj c. acid;,. ..

(39 3- Am nonet hy(PSEAGPEEsRBrRYNoR G ARG i-Boreaoic agid:

(3S) - fy Am noret hquS)Z3fArHﬂ:bﬁreﬁM@%&ﬁ&%&ﬁ@lﬁx%di@ acid;

(3S) - 3- Ami nonet hyl -8-fl uor o-5-"net hyl -"'oct anai ¢ aci d;

(3S) - 3- Ani nonet hy(BSp3Animomethylrst tgthyk6paomixy-hesauhic acid; .

(3S) - 3- Ami nonet hyl .75 hydr oxy-,5- hyl - hept anoi c.acid, and ..

(3S) - 3- Ami noret h -32531%‘8%“8@{@-1"@?&@-%&%}%% ehy-hexapRIcIsisti/ 054566

PCT/ 1 B2003/ 005712(3S)—§5§mﬁ{%ﬁéﬁ@l56-@-ﬂuoro—ethoxy)—S-methyl-hexanoic acid; and
(3S)-3-Aminomethyl-5-methyl-6-(3,3,3-trifluoro-propoxy)-hexanoic acid.



N1Ph NaH, R 39 OnOR2 41 "OR" OO AW NLPh NLPh CC bond formation Om
tR L2 42 43 A conpound of structure 41 could be prepared from conpound of
structw&& % t@&gugh treatment with a suitable al kyl iodide gpr al kyl

sul phon¥P&PM05868 \ch as nethyl iodide and alike, and ZCERABWOYMSTILS™ n- butyl
lithiumor sodium c hydride and alike, in a solvent such as DVMBO or THE and
alike. Preferably the reaction is c§$ﬁied out by adding NaH to a sol ution of
t he al cohol in DMSO followed by the addition of the al kyl iodide and
heati ng oMethwel 6 eacti on m xture at a tenperature between roomtenperature
and reflux. The conversion of 10 conpounds of structure 41 to the y-am no
aci ds has been descri bed above. Alternatively, conpounds of structure 41
coul d be @grineedtlolf rom cor Qyngiégj structure 42 (where LG, = iodide, brom de
or an sul pidoni c acid ester?2 As exd Ted in feat ment of an
appr opr i atCiippepromide on i'n a sol vent such @s DVBO pr THE and alike. A
conpound of structure 42 would also 15 serve as a substrate for

car bon-carbon bond formni ng procedures as outlined i method 3. Conpounds

whi ch coul d be prepared in this nnerNj‘Ecl ude: WD f004/ 054566

PCT/ | B2003/ (05712 }{
R2 N O or (0]
Ph Ph \/\[/\/
46 45
0O 0O
R
XJ\(Y\/RE_,. HO/L(Y\/R_L HO /r\r\/ 2

COR CO,R COR

47 43 49

. SO
HZN/\(\l/\/ N S/rY\/ LG /\O/\/ 2
CO,R

COR 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.



-46 (3S)-3- Ami nonet hyl - 7- hydr oxy- 5- net hyl - hept anoi ¢ aci d;
(3S) - 3- Am nonet hyl - 7- met hoxy- 5- net hyl - hept anoi ¢ aci d;
(3S) - 3- Ami ‘ﬂ%l - 7- et hoxy- 5- net hyl - hept anoi ¢ aci d;
(3S)- 3- Arri‘ﬂ@gg 1398 et hyl - 7- pr opoxy- hept anoi ¢ acid; 5 PCT/IB2003/005712

(3S) - 3- Ami nonet hyl - 7-f | uor onet hoxy- 5- nmet hyl - hept anoi ¢ aci d;

(3S) - 3- Am nonet hyl - 7- (2-f | uor o- et hoxy) & et hyl - hept anoi ¢ aci d;

(3S) - 3- Ami nonet hyl -5-nmet hyl -7-(3, 3,3-trifl uoro-propoxy) - hept anoi ¢ aci d;
(3S) - 3- Ani nonret hyCerfipdumls @X ytricturetddy(wheexRap & dkglc brhnched alkyl, cycloalkyl,

(3S) - 3- Ami nonet hyl - 6- net hoxy- 5- net hyl - hexanoic acid; 10

(3S) - 3- Anmi ncﬁkylwﬂoﬁll@l)hom%bﬂmwedhémanc(& c'amindl,lylAMpnude by carbon-
(3S)-3-Amn - math oxy-.hexanoi c .aci,d

(35) -3 Am OB Ton TP ASE RS oS B i it 5 ¥ i method 3. The
(3S)-3- Ani n%&d}uﬁoﬁof ﬁﬁfﬂaﬂﬂé fr @l&%&kn?r BRI W el yCanfidils bonRNEso

(3S) - 3- Am nonet hyl - 5- net fl'uor o- propoxy)-hexanoi ¢ acid. WO

2004/ 054566 WBEQBQ@IOSid&OﬁﬁIpBundséﬁf-summﬂﬂ #h¢8)R Sialkkaxyalr pbénoxyrethiess R2 or
R O oS REbthott B Qe B AR P P
(S)-citronellol could be utilized to afford compounds of structure 44 by treatment
of (S)-citronellol with a base such as sodium hydride, and treatment of the
resultant alkoxide with an appropriate alkyl halide to afford ethers. In another
10 method (S)-citronellyl bromide (or an appropriate sulphonic ester such as, but not
limited to, methanesulfonic acid (S)-3,7-dimethyl-oci-6-enyl ester) could be _ ‘

reduced with an appropriate metal borohydride or with an aluminum hydride
species, sach 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:
(3S,55)-3-Aminomethyl-7-methoxy-5-methyl-heptanoic acid;
(35,5S)-3-Aminomethyl-5-methyl-7-propoxy-heptanoic acid,
20 (35,58)-3-Aminomethyl-7-isopropoxy-5-methyl-heptanoic acid;

. (3S,55)-3-Aminomethyl-7-tert-butoxy-5-methyl-heptanoic acid;
(35,5S)-3-Aminomethyl-7-fluoromethox y-5-methyl-heptanoic acid; .
(3S,5S)-3-Aminomethyl-7-(2-fluoro-ethoxy)-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-7-(3,3,3-triflucro-propoxy)-heptanoic

25 acid;
(38,55)-3-Aminomethyl-7-benzyloxy-5-methyl-heptanoic acid,;
(3S,55)-3-Aminomethyl-5-methyl-7-phenoxy-heptanoic acid;
(3S,5S)-3-Aminomethyl-7-(4-chloro-phenoxy)-5-methyl-heptanoic acid;
(3S,55)-3-Aminomethyl-7-(3-chloro-phenoxy)-5-methyl-heptanoic acid;

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



47 48 49 R2 ZNR2 1. OR2 ~-- N3t CO2R CO2R CO2R 512 51 50 1 R2 H2N .
CO2H 53 Conpounds of structure 53 could be prepared froma conpound of
structure 45 as shown above and by the general procedures %&i% edin 5
Hoekst VEO@904/034366 Or gani ¢ Process Research and Devel ophEi%2 “1: 26- 38.
‘Conpounds of structure 45 can be prepared from conpounds of structure 44 by
treatment with a solution of chrom_%g\trioxide in water/sul furic acid.

Al ternative nethods of cleaving thedfefin in 44 could be utilized as
detailed in | §s§.1aV A nfidtd ' f Y. LG S088thvBhdpfanACaidonogr aph 186,
s 16 1000 HaSiSSESAt d@%ﬁ%ﬂéﬂ%&%f&%@?@a%@g@%@t&moa%s of
structure 44 ((38¢553-3R8minarhdtyyl:7-Ermathomy-phtioxly)-Senethylahdpyanoic acid;

al kyl - cycl oal kyl)) ul d.be ed from -citrone] Iyl brom de by carbon-
car bon bond foé#i%égf‘é%‘?qrﬁeﬁéﬁ%{ﬁﬁq%’&yﬁggéﬁ‘yg%‘dn‘?i YigheptanpiSed in” et hod 3.
The subsjdid.ution of the halide in (S)-citronellyl brom de w th al koxy
anions could also 5 be used to provide conpounds of structure 44 where R =
al kdxy or phen@8ySet3raminontethyl-&(Pp mmthaxyt-phenotsy)-5inethyldeptaneiceof as

accordi ng t‘g Formula 1). Alternatively (S)-citronellol could be utilized to
afford co‘?ﬁS unds of structure 44 by treatnent of (S)-citronellol with a
base such as s@gdi 4 ; nt al koxi de with
an appropri at eegf%ﬁﬁﬁ?ﬂ?t?%%#gﬁgqgﬁ%Pgémlhtr%ﬁgrll@tﬁ ﬁlléarx %0 met hod

(S) - citroheptangic dwidymi de (or an appropriate sul phonic ester such as, but not

(3S,55)-3-Aminomethyl-5-methyl-7-(3-trifluoromethyl-phenoxy)-
10 heptanoic acid;
(38,55)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-

heptanoic acid;

(3S,58)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;
(3S,55)-3-Aminomethyl-5-methyl-7-(3-nitro-phenoxy)-heptanoic acid;

15 (38,55)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-cyclopropyl-5-methyl-heptanoic acid,
(3S,5R)-3-Aminomethyl-7-cyclobutyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclopentyl-5-methyl-heptanoic acid;
(38,5R)-3-Aminomethyl-7-cyclohex yl-5-methyl-heptanoic acid;

20 (3S,5R)-3-Aminomethy!-8-cyclopropyl-5-methyl-octanoic acid;
(38,5R)-3-Aminomethyl-8-cyclobutyl-5-methyl-octanoic acid;

c (38,5R)-3-Aminomethyl-8-cyclopentyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8-cyclohexyl-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-5-methyl-heptanoic acid;

25 (3S,5R)-3-Aminomethyl-5-methyl-octanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-nonanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-decanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-undecanoic acid;
(38,5R)-3-Aminomethyl-5,9-dimethyl-decanoic acid;

30 (38,58)-3-Aminomethyl-7-fluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(3S,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid;
(38,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;



AML limted to, nethanesulfonic acid (S)-3,7-dinethyl-oct-6-enyl ester)
could be reduced with an appropriate netal borohydride or with an al um num
hydride species, such as LAH, to provide (R)-2, 6-dinethyl-oct-2-ene. To one
skilled i WoORWses4566t will be appreciated that rational E&EMBHOFOHNE her 15
R- or S-citronellol or R or S-citronellyl brom de would give rise to the
requisite isonmer at C5 of the final am no aci d. Conpounds which coul d be
prepared in thismanner include:

3S, 5S) - 3- Ami none
ESS, 58% - 3- Am norre‘{sgy#mé @P‘H&?&]}ﬁ %%ﬁyrﬂﬁff%@’?)g, c a lgwp%mc acid;
(3S, 5S) - 3- Ami none@BySR)Ys-mmmamwiﬁBmwbha@m}mmylampthnmc acid;
(3S, 5S) - 3- Am nonet hyl - 7-t en- but oxy- 5- net hyl - hept anoi ¢ acid; . .
(3S, 5S) - 3- Ami nomet3RyIR )73-Amua¢mﬁ*élﬂﬁ&(%£hlﬂﬁ%rph9n h%ﬁ%%dﬂ@%?élpu‘f acid;

3S,59)-3-A 75 ((2-- I

(3559 3. A nome RS- ARIpHEBS T A HHloN ML < RER b anaE ae: - 5
acid; $3S,5S)-3- AIBSEBRI)ES t!mhmambﬂ&mzYl(mmpﬁmb})kﬁenbmwmepﬁﬁmﬁ acid;

(3S, 58) 3- Ami nonet hyl - 5- met hyl - {)henox y- hept anoj c_ aci

(3S, 5S) - 3- Ani norre(3|$y5R)73 -Amigpmethy ﬁﬂ%ﬁ’éﬁmxﬁphﬁéﬂﬁgﬁ-ﬂﬁ@p@"&ﬁbﬁaemﬁéws

(35, 29 - 3- Amt nonery PP EOREGL AN phellh SHEBORbe £15
(3S,59)-3-Am norre(msk)h %uﬁbﬂ@ﬂ@i#l@mya-pﬁemﬂﬂetﬁbﬂmmhﬁ aid;d;

(3S, 5S) - 3- Am nonet hyl - 7- (3-f 1 uor o- 9henox ) - 5-net hyl - heptanoi ¢ acid; WO
2004/ 054566 PCT/ | b@gmggmeﬂwb (2-ﬂuoro-pheny1)~5-methyl-heptano:c acid; and

(3S,5 g} 3- Am norre 552 flug %W t anoi ¢ aci d;
(3S,59)-3-Am norre g‘i’}/gqﬁ cﬁ%‘}é i;gggécta#lf ept anoi ¢ aci d;
(3S, 5S) - 3- Am nonet hyI 7 (3- met hoxy -phenoxy)-5-nethyl-heptanoic acid; 5
(3S,59) - 3- Anwe%lrr)%t*yl -7-(2- methoxy -phenoxy)-5-nethyl-heptanoic acid;"

R
2 NA
NAc 35 ¢
1 - R :
Oi-Pr Oi-Pr
54 56
O O
NH -—
R R z
2 =
2 Oi-Pr
58 57

A compound of structure 58 can be prepared from a compound of
structure 57 by treatment with borontrifluoride diethyletherate and triethylsilane in
i5 a solvent such as CHpCly. Alternatively the method described in Meyers, J. Org.

Chem., 1993;58:36-42, could be utilized thus treating a compound of structure 57
with sodium cyanoborohydride in a solvent such as THF/methanol with 3% HC1

in methanol.



(3S, 5S) - 3- Ami nonet hyl - 5-nmet hyl - 7- (4-tri fl uoronet hyl - phenoxy) - hept anoi c
acid; (3S,5S)-3-Am nonet hyl -5-nmethyl -7-(3-trifluoronethyl - phenoxy)- 10
hept anoi ¢ acid; C

(35S, 55)WO2004036¥6t hy| - 5- et hyl - 7- (2-tri f | uor omet hyl - pREATRIPIEIE anoi ¢
‘acid; (3S,5S)-3-Am nonet hyl -5-net hyl -7-(4-nitro-phenoxy)-hept anoi c aci d;
(3S, 58) - 3- Ami nonet hyl - 5- net hyl - 7- ( 3- ﬂl t ro- phenoxy) - heptanoi ¢ acid; 15
(3S, 5S) - 3- Ami nonet hyl - 5-net hyl - 7- (2-hit r o- phenoxy) - hept anoi ¢ aci d,

(3S,5R)-3-Anin B BLRP Y- &5 t [
(3S,5R)-3-Am n%rretlﬁy‘}) ;‘ gg%&gbut yFbS met hwﬂeg%%?aﬁ;%}?cﬁagﬁﬁ d of

(3S, 5R) - 3strygiure ﬁétbbt)tfeaﬁnmlyadllﬂlghmﬁyl@me:]mg{ ls?lllwantsadoas:DW dnd alike
3S, 5R) - 3- Am [ -7- - 5- - [ .d:. 20
(35, 5ry - RN prosedife pER e g Taedear bt Bniy DA

(3S, 5R) - 3- Am n@MBbRybur 6 Cs\:tﬁgt\i}é’ |565cdhetb9yéﬁeﬁ%§nﬂblﬁ ﬁcétﬂnopound of

(3S, 5R) - 3- Am nonet hyl - 8-cycl opentyl - 5-net h oct anol ¢ aci
(3S55R) - Sstmcturoﬁdtliwtreﬁmcyt bf)laesu}tlablé pribiny| hadide affo(iodidej Hromide, or

Egg g% g @ﬂ?ﬁ%%? z_ngi_ Fﬁ%ﬁm ag%bﬁ«ggfcnlepdwnﬁ tBuLi and treatment of
(3S, SR) - 3tmBneBsimE oy, ang %}(}{]&’yl : 3\91@1‘1 %uﬁ&lﬂl@ copper salt, such as but not

(3S, 5R) - 3- Am nonet hyT - canoic acid
(3S, 5R) - 3lipitied toyeopper bﬁmnde by topprdisdideoThe msulﬂant organo-cuprate is added

(3S,5R) -3 no | -5, 9-di get hyl -d i.d; . 30 .
(35, 55) - SIAAFABHERTIPRCR f dTEE S P2 SaPEL Bt proparation o
(330°R) - 3trEnaIRERN 5@ 1B|a%h%nﬁsd€ﬁt£yﬂ‘lﬂﬁﬁﬂ@ﬁﬂk§ ThE pocedure of Koot,

3S, 5R) - 3- Am nonet hyl 8,8-trifluoro-5-nethyl-octanoic acid;

S, 5R) - 31 éurairadrart bapt. - E9%8W6979ﬂhem¢plif&ptthmme¢hmbl d;, WO 2004/ 054566
PCT/ 1 B2003/ 005

(3S, 5R) - 3- Ani n H&Pﬁﬁl?‘?'?d iythe grtdt yilh he apprsciated that yational ehaics of eifbey.
(3S, S5R) - 3RAK, B%Eﬁhﬁ&' Halidés355 Wo%l@gﬁz@%\é'thﬁe E‘@élﬁ’éﬂe iBSREAROCS R Ghd

final amino acid.

15 Compounds which could be prepared in this manner include:
(38,55)-3-Aminomethyl-5-methoxy-hexanoic acid;
(3S,5S)-3-Aminomethyl-5-ethoxy-hexanoic acid;
(3S,58)-3-Aminomethyl-5-propoxy-hexanoic acid;
(38,5S)-3-Aminomethyl-5-isopropoxy-hexanoic acid;

20 (3S,58)-3-Aminomethyl-5-zert-butoxy-hexanoic acid,
(3S,5S)-3-Aminomethyl-5-fluoromethoxy-hexanoic acid;

c (38,5S)-3-Aminomethyl-5-(2-fluoro-ethox y)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(3,3,3-trifluoro-propoxy)-hexanoic acid;
(3S,58)-3-Aminomethyl-5-phenoxy-hexanoic acid,

25 (3S,58)-3-Aminomethyl-5-(4-chloro-phenoxy)-hexanoic acid;
(3S,58)-3-Aminomethyl-5-(3-chloro-phenoxy)-hexanoic acid;
(3S,55)-3-Aminomethyl-5-(2-chloro-phenoxy)-hexanoic acid,;
(3S,55)-3-Aminomethyl-5-(4-fluoro-phenoxy)-hexanoic acid;
(35,5S)-3-Aminomethyl-5-(3-fluoro-phenoxy)-hexanoic acid;

30 (38,58)-3-Aminomethyl-5-(2-fluoro-phenoxy)-hexanoic acid;
(38,58)-3-Aminomethyl-5-(4-methoxy-phenoxy)-hexanoic acid;
(38,5S)-3-Aminomethyl-5-(3-methoxy-phenoxy)-hexanoic acid;
(38,55)-3-Aminomethyl-5-(2-methox y-phenoxy)-hexanoic acid,



(3S, 5R) - 3- Am nonet hyl - 7- (2- chl or o- phenyl ) - 5- met hyl - hept anoi ¢ aci d;-

(38, 5R) - 3- Ami nonet hyl - 7- (4- met hoxy- phenyl ) - 5- et hyl - hept anoic acid; 5

(35, 5R) - 3- %RBJEE% yl - 7- ( 3- met hoxy- phenyl ) - 5- net hyl - hept peig2oesz008712

(3S, 5R) - 3-'Anii noret hyl - 7- ( 2- met hoxy- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 7- (4-f | uor o- phenyl ) - 5- net hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7- (3-f | uor o- pheny3.) - 5- met hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ami nonet hyl - 7- (2-fl uor o- phenyl) - 5- et hyl - hept anoi ¢ aci d; and 10
( 3S, 5R) - 3- Ami nonmEih§$)-3-Argindingthyh 1+ 4-mitdephensixy)-hexanoic agidihod 7 O O hal

dNAC 2 55 NA O.; j -Pr. 54.5 0.0 H E R2.Q = 58 57 A d
of structure058 Qaér?g%)gjﬁ%‘ﬂr gpg@yﬁﬁ%néu%g%mbﬁ%*mogﬁc "[ure 57 by ©OnPoHn
treatment with bg_'gé)gsy.ﬁfA;ﬁgbﬁB&yﬂBQQhﬂﬂr&bﬁ@ﬂﬁwhmoiddcm;hy Isilane in 15 a -

sol vent such as Cl2. Alternatively the nmethod described in Myers, J.
Org. Chem, 1993(3R58p3saninomethyl-Beanethylt6-prapoxirdexanciaadidig a conpound of

Wih 6r0 in GEbRSRSARGPRSA o aiSeKEt S 51 A conpound

of structure 57 ¢358R3NRRBIREhyI-EBHDuERTPRHhRhexanoic acid;
(35,5S)-3-Aminomethyl-6-fluoromethoxy-5-methyl-hexanoic acid;
(35,55)-3-Aminomethyl-6-(2-fluoro-ethoxy)-5-methyl-hexanoic acid;
(35,55)-3-Aminomethyl-5-methyl-6-(3,3,3-trifluoro-propoxy)-hexanoic

10 acid;
(35,5S)-3-Aminomethyl-5-methyl-6-phenoxy-hexanoic acid; _ .
(38,58)-3-Aminomethyl-6-(4-chloro-phenoxy)-5-methyl-hexanoic acid;
(38,5S5)-3-Aminomethyl-6-(3-chloro-phenoxy)-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methy!-hexanoic acid;

15 (35,5S)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(38,58)-3- Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(35,5S)-3- Aminomethyl-6-(2-fluoro-phenoxy)-5-methyl-hexanoic acid;
(38,55)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid;
(35,55)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid,;

20 (3S,58)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;

(3S,58)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)-hexanoic

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

acid;

25 (35,55)-3-Aminomethyl-5-methyl 6-(2-trifluoromethyl-phenoxy)-hexanoic

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

30 (3S,58)-3-Aminomethyl-6-benzyloxy-5-methyl-hexanoic acid;
(35,5R)-3-Aminomethyl-6-cyclopropyl-5-methyl-hexanoic acid;
(35,5R)-3-Aminomethyl-6-cyclobutyl-5-methyl-hexanoic acid;
(38,5R)-3-Aminomethyl-6-cyclopentyl-5-methyl-hexanoic acid,;



structure 56 by treatnent with dinmethylamne in a solvent such as DVF and
ali ke according to the procedure of Koot, Tetrahedron Len., 1992;
33:7969-7972. A conpound of structure 56 can be prepared froma conmpound of
5 str WQMOEOHA6Gy treat nent of a suitable prinmary hAGHB2EB00574i de,

‘brom de, or chloride) under standard transnetallation conditions wth tBuLi
and treatnent of the resultant or%anomet allic reagent with suitable copper
salt, such as but not Ilimted to," éopper brom de or copper iodide. The

resul tant or gs  BOK AL, fele |4 £ .et al, J. Og.
Chern., 199235%’?%3%9%@?@%)?@%10&% lailg{em&g F&fgaﬁ% chiral lactam54) in

a sol vent sudBSAR)-BHEminmneahyHemethybheptaméciacid; of Koot, C Tetrahedron

Lett., 1992; 33, - 7972 exe ifies this method. To one skilled in the art

it will be a g§é§$§f‘éﬁ‘“ﬁ% ﬂ%*%ﬁgﬁogmlewé% either R or S-primary

hal i des 55 V\qgggjo;;vmﬂoﬁﬁetﬁf_i%gng%ﬁﬁbgeac;@orrer at C5 of the final amino
h coul'd be ’

acid. 15 ConpoundS whic repared 1 n this manner i ncl ude:

(3%, 5S) - 3- Am(B8AB)yAmbnamtind:Symhthyhdedanoia cicid;
3S, 5S) - 3- Ami -5-eth - hexanoi ¢ aci.d; .
E 3s, 55% -3- Ani (ﬁgﬁgﬁ%ﬂ%ﬂ%ﬁ&)@mﬁ@gﬁ%m&@? geid;
(3S, 5S) - 3- Ani (BQ,BR?JSYAfrEﬁd 1oREylasRRM G agld; 20

(3S, 5S) - 3- Am nonet hyl - 5-t en-but oxy-hexanol ¢ aci d;
(3S, 55) - 3- Anmi{A8ABR)IyAmbadnhetloyl iy timetlylexaon awidici d; C

(3S,5S)-3-Am y-5-<§‘é— I - et hgxy) - hexanqi ¢ aci d;
(3S,5S)- 3- Am'(ﬁgggg :EMl' L0040 ,@#’%’81’?‘?‘&@?‘1%%%%6‘2 ) - hexanoi ¢ aci d;
(8. 5S) - 3- Ami 39BRY YA rmdn Xﬁ’rdlmﬁh- fedaloiceid;

3S, 55) - 3- Am'(no’rre? hyl - 5- (4- chl or o- phe o%‘b %eglgnoll ¢ acid;

L3S, 59) - 3- Ani (38,58)-ByAminop®etivgh - dinpitieidreplantiesaeidoi ¢ aci d;
(3S,5S)-3-Am yl - 5- %1229-(: I - phenoxy) - hexanoj c aci d;
(3S, 5S) - 3- Ani ﬁgﬁiﬁm M0 .ﬂrﬁ-éooél gﬁﬁﬁﬁﬂﬁi# HRYGAGHe aci d;
(38, 59) - 3- A @98} BYAmBropi 1 NadfeRigi ¢ acid; 30
(3S, 5S) - 3- Am nonet hyl - 5- (2- 1 uoro- phenoxy) - hexanoi ¢ aci d;
(3S, 5) - 3- Ani (#8A8)-ByAmopuptingtilngro Shwetbylhexresianmoids aci d;
(35 59) - 3- A aQgg Bk (R o MR RIS g, 201 &
(3S,5R)-3-Aminomethyl-8-fluoro-5-methyl-octanoic acid;
(38,5S)-3-Aminomethyl-7,7,7-trifluoro-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-8,8,8-trifluoro-5-methyl-octanoic acid,;
(3S5,58)-3-Aminomethyl-5-methyl-6-phenyl-hexanoic acid,;

20 (3S,58)-3-Aminomethyl-6-(4-chloro-phenyl)-5-methyl-hexanoic acid;
(35,55)-3-Aminomethyl-6-(3-chloro-phenyl)-5-methyl-hexanoic acid;
(35,58)-3-Aminomethyl-6-(2-chloro-phenyl)-5-methyl-hexanoic acid;
(38,5S)-3-Aminomethyl-6-(4-methoxy-phenyl)}-5-methyl-hexanoic acid;

(3S,5S)-3-Aminomethyl-6-(3-methoxy-phenyl)-5-methyl-hexanoic acid;
25 (38,55)-3-Aminomethyl-6-(2-methoxy-phenyl)-5-methyl-hex ancic acid;
(3S,58)-3-Aminomethyl-6-(3-fluoro-phenyl)-5-methy!l-hexanoic acid;
(35,5S)-3-Aminomethyl-6-(2-fluoro-phenyl)-5-methyl-hexanoic acid,;
(35,5R)-3-Aminomethyl-5-methyl-7-phenyl-heptanoic acid;
(35,5R)-3-Aminomethyl-7-(4-chloro-phenyl)-5-methyl-heptanoic acid;
30 (3S,5R)-3-Aminomethyl-7-(3-chloro-phenyl}-5-methyl-heptancic acid,
(3S,5R)-3-Aminomethyl-7-(2-chloro-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(4-methoxy-phenyl)-5-methyl-heptanoic acid;
(3S,5R)-3-Aminomethyl-7-(3-methoxy-phenyl)-3-methyl-heptanoic acid;



(3S, 5S) - 3- Am nonet hyl - 5- ( 2- net hoxy- phenoxy) - hexanoi ¢ aci d; WD 2004/ 054566
PCT/ | B2003/ 005712 -52 (3S, SS) - 3- Am nonet hyl -5-(4-nitro- phenoxy) hexanoi ¢
acid; (3S,5S)-3-Am nonet hyl -5-(3-nitro-phenoxy)-hexanoi ¢ aci d;

(3S, 5S) - Ivéramuasdsy| - 5- ( 2- ni t r o- phenoxy) - hexanoi ¢ aci d- PCT/IB2003/005712

(3S, 5S) - 3- Ami nonet hyl - 5- met hyl - 6- pr opoxy- hexanoi ¢ acid; 5

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

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

3S,59)-3-A fl | L
(S 03 ATt o s & A B RIEA Y 5a  oli BAOE BBlc
(3S, 59) - 3- Ami norresshm -3 Aﬁﬁinbﬁic&@iﬂ?(@@r@{)héﬁﬂpﬁﬂnﬂhﬂmmmo' c 10
acid; AM6 (3S, ﬁé% Am norretk‘%} - nmet hyl - 6- phenoxy hexanoi ¢ aci d;
(3S, 5S) - 3- Ami nonmE3hH§R)-3-Amineny YJJ'7p(ﬁeﬂR9X9'Ph§‘1 ﬁw thylheptasioic agidsd:

3S,59)-3-A hl.ar. d;
Ess, 553 il gﬁ%ﬂ“‘%“%‘?‘“@ﬁ}e bt enoxy))p ?ﬂ)ﬂi? SR ‘gcg‘lil’d 15
(3S,59)-3-Am nom@3315'$ _ﬁgﬂnbhgmwsmngn@tﬁmw‘acﬁd hexan0| c acid;
(3S, 5S) - 3- Am nonet hg A - (3-fl uoro-phenoxy) - 5- met hyl - hexanoi ¢ aci d;

(3S, 59) - 3- Ami nomédh -%mmn&&%ﬁp‘ﬁ@h&k%t"‘smﬂé@ il hexanoi ¢ aci d;
3S,55)-3-Anin rret t hexanoi ¢ aci d

ESS, 58% -3-Anin gﬁ-‘ﬂ%}g"%@% 3@%‘8‘% gé% B pgn%t%}q hexanoi ¢ acid; 20

(3S,59)-3-Anm nOWQEWJSﬁ)(?A@iﬁh&ﬁ&&ypsl@mw)ocﬁﬁrmbhydmmexanOI c acid; _

(3S,5S)-3-Am nonet h met hyl 414 trifluoronethyl-phenoxy) - hexan0| c acid,

(3S, 5S) - 3- Ami noméZh%,/aS,iﬁ)rﬁaﬁmnOIBC 3l-5-mpethyloch fesnpin adihienoxy) - hexanoi ¢ aci d;
2o (323 TR B STt SR R e e
(E)-(3S,58)-3-Aminomethyl-5-methyl-non-6-enoic acid; _ .
(E)-(3S,5R)-3-Aminomethyl-5-methyl-non-7-enoic acid;
(Z)-(38,5R)-3-Aminomethyi-5-methyl-non-7-enoic acid;
(Z)-(3S,5R)-3-Aminomethyl-5-methyl-dec-7-enoic acid; and
15 (E)-(3S,5R)-3-Aminomethyl-5-methyl-undec-7-enoic acid.

Method 8

0 0
L1
NH
OUm
QOm
Qm Ol 0
OH

Ry)
m=0-4 Zm

39 59 60

A compound of structure 60 can be prepared from a compound of
structure 59 through treatment with an appropriately substituted phenol (including
20 phenol itself) under conditions described by Mitsunobu, Synthesis, 1981:1.
A compound of structure 59 could be prepared from compound of
structure 39 by treatment with sodium or lithium metal and alike in ammonia.

Preferably, the reaction is carried out with sodium metal in ammonia.



(3S, 5S) - 3- Ami nonet hyl - 5-met hyl 6- ( 3-ni tro- phenoxy) - hexanoi ¢ aci d;

(3S,59) - 3- Am nonet hyl - 5- met hyl 6-(2-nitro-phenoxy) - hexanoi c acid; 30

(3S, 5S) - 3- Ani nonet hyl - 6- benzyl oxy- 5- net hyl - hexanoi ¢ aci d

(3S, SR\WE2M{0a&%Et hyl - 6- cycl opr opyl - 5- met hyl - hexanoi CPQWBZO":"""’S"IZ

(3S, 5R) - 3- Am nonet hyl - 6- cycl obut yl - 5- et hyl - hexanoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 6- cycl opentyl - 5- net hyl - hexanoi ¢ aci d; WO 2004/ 054566
PCT/ 1 B2003/ 005712 -53 (3S, 5R) - 3- Ani-honret hyl - 6- cycl ohexyl - 5- et hyl - hexanoi ¢
acid; (3S,5R &E@c@ﬂ%&b ;

(3S, 5R) 3- Am ngﬁrreet hyl H{)ﬂs 05? oc%’%ﬁﬁ%@a%&%ﬂ the desired amino

(3S, 5R) - 3amn6n@pp1§baclﬁvm’bvdly>lysmfah&)Boc protedfeddactam could be utilized.

3S, 5R) - 3- Ani ngyret h icoacid
(35, 519 - 3. Ani nOMEPAYIAS SRR SiAd b BERTR i ipapaner include:
(3S, 5SR) - 3- Am NEIBRBOX njriomiERk - m@ﬂﬂfﬁq Shdx g@ﬁ‘ép@anmc acid;

(3S, 5R) - 3- Ai ni nonet hyl -5, 7-"di net hyl - octan ic acid
( 3S55R) - 3- Ami ﬁiﬁé{%&lln@ml@bﬂﬁeﬁhghlen&qﬂmmxﬁ Sawmiethyl-heptanoic acid;

(55 53 A b RS e i i

(3S, 5S) - 3- Ami ngFRIzh ]
(3S,5S)-3-Am n%t3h§#ﬂ&n%%ﬁ$$20%[§5 r%hfg n’gbl} ?]glgﬁlgﬁﬁbﬂanmc acid;

(3S, 5S) - 3-Anm n&ﬁﬁh@nmu&mathgdf7e(45ﬂmb+ghbn¢vqo}émeﬂnyhhcmanoi(5amd
(3S,5S)-3-Am n%b | - 7- fI 5ﬂrreth - hept gcid; .
(3S, 5R) - 3- Ani inpraeth; R IO SRk Benfarioic acid;
33059) - 3- A 1. d;
0 A o ooty t?ﬁ ToIB oy e ERLAARIC 2,

S, 5S) - 3- Ani n§IH3miBmathylyl-(empthonyphtmzahSimethyl-bgpt@dic acid;
3S,59)-3-A | - I
(35, 59) - 3- A noRBETRTRRAirt CF B R RS e MR BRaARTic 2401 o
(3S, 59)'- 3- Ani ngﬂaﬁﬂ-ﬂmlﬁohgﬂﬁMQQ%&ﬁ@Qtheﬁ%x 5 itdth{AChepRALR: REd; d:
(3S, 5S) - 3- Am nonet hyl - 6- (4- et hoxy- phenyl ) - 5- rret hyl = hexanoi ¢ aci d

(38)-3- Annnomcthyl-S-methyl -7-(4-trifluoromethyl-phenoxy)-heptanoic

15 acid,;
(3S)-3-Aminomethy!-5-methyl-7-(3-trifluoromethyl-phenoxy)-heptanoic
acid;
(3S)-3-Aminomethyl-5-methyl-7-(2-trifluoromethyl-phenoxy)-heptanoic
- acid; “
20 (3S)-3-Aminomethyl-5-methyl-7-(4-nitro-phenoxy)-heptanoic acid;
(3S)-3-Aminomethyl-5-methyl-7-(3-nitro-phenox y)-heptanoic acid;
. @ (35)-3-Aminomethyl-5-methyl-7-(2-nitro-phenoxy)-heptanoic acid;

(3S)-3-Aminomethyl-6-(3-chioro-phenoxy)-5-methyi-hexanoic acid;
(3S)-3-Aminomethyl-6-(2-chloro-phenoxy)-5-methyl-hexanoic acid;

25 (35)-3-Aminomethyl-6-(4-fluoro-phenoxy)-5-methyl-hexanoic acid;
(35)-3-Aminomethyl-6-(3-fluoro-phenoxy)-5-methyl-hexanoic acid;
(35)-3-Aminomethyl-6-(2-fluoro-phenoxy)-5-methyi-hexanoic acid;
(3S)-3-Aminomethyl-6-(4-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-6-(3-methoxy-phenoxy)-5-methyl-hexanoic acid;

30 (38)-3-Aminomethyl-6-(2-methoxy-phenoxy)-5-methyl-hexanoic acid;
(3S)-3-Aminomethyl-5-methyl 6-(4-trifluoromethyl-phenoxy)-hexanoic

acid;



(3S, 5S) - 3- Am nonet hyl
(3S,5S) - 3- Am nonet hyl
(3S, 5S) - 3- Am nonet hyl -

6- ( 3- net hoxy- phenyl ) - 5- net hyl - hexanoi ¢ acid; 2
6- ( 2- met hoxy- phenyl ) - 5- et hyl - hexanoi ¢ aci d;
6- (3-

(3S, 5S) - IWAAMBIEPMY | - 6- (2- f | uor o- phenyl ) - 5- net hyl - hexanor' ¢ aci
(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- phen F) -5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nomet hyl - 7- ( 3- chl or o- pheny

) - 5- net hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Ani noNgBEME Afnindmethybs aneth @3- trfituvebhythy Rptinary)-Eexafivid;
(3S, 5R) - 3- Am nonet hyl - 7- (4- met hoxy- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- A#Fdonet hyl - 7- ( 3- met hoxy- phenyl ) - 5- et hyl - hept anoi ¢ aci d; WD

2004/ 054566 PCT/ | 00571 . .

(35 5R) - 3 A noméoRyTVREB ety .3 sifluorametivl phesoxsherangic

(3S, 5R) - 3- Agpiarret hyl - 7- (4-fl uor o- phenyl ) - 5- et hyl - hept anoi ¢ aci d;

(3S, 5R) - 3- Am nonet hyl - 7- (3-f | uor.o- phg}p&}l{% - 5- et hyl - hept anoi ¢ aci d;
-0

(3S, 5

- 3- Ani nondBHlyB-Amimpmethybgneh

Brorphempkyhagyaneisiasidaci d: 5

3S, 5S) - 3- Ani no -5- et hyl ' i d: o
Ess, 5R§ - 3- Ami noﬁ%%#%ﬂ%ﬂggﬁ%ﬁ‘ﬁﬁ i‘:‘ﬁ‘é’%?“’”)‘hemm‘c acid;
(3S, 5R) - 3- Am nongBE)yB-Amifiehtetyl-Jafedyb6r02-aitAcpltnoxy)-hexanoic acid;
(E)-(8S, 59)-3- Am nonet hyl - 5- et hyl - oct - 6-enoic acid;, |
(2) - (3S, 5) - 3- Ani(AShBtAminometisl ¥ypethyt6-pheniychexaneic agid; and

Z)-(3S,59) - 3- Ami thyl - 5- - - ' ' L
§ E§ ; § 3S, 553 - 3- Ani (ﬁgﬂ@t@ﬁnogle@l%@@n@%ogﬁhgﬁ%@ Hietlityl-hexanoic acid.
(E) - (3S, 5R) - 3- Ami nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;

(2)-(
(2)-(

(E)-(3S, 5R) - 3- Am nonet hyl - 5- net hyl - undec- 7- enoi ¢ aci d.

N Ph

15

20

, BR) -.3- Ani,nonet hyl - 5- met hyl - non- 7- enoi ¢ aci d;
, 5R) - met hyl - 5- net hyl - dec- 7-enoi ¢ acid; and 15 .
Method 8 O O NH NH

Synthesis of C-4 substituted analogs

N
CO,Et CO,Et COstBu

61 R g2A R 62B
CO.tBu CO,H
—et —————
CN )
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
amine in an organic solvent for example methanol. The resulting product is then
treated with an aqueous acid such as 6N HCI] at a temperature between room
temperature and reflux. The resulting mixture could be subjected to ion exchange
chromatography to isolate the product 64.

A compound of structure 63 can be prepared from a compound of
structure 62B by treatment with an appropriate base, such as but not limited too
sodium hydride, n-butyl lithium and alike, and an alkylating reagent such as
t-butyibromoacetate or benzylbromoacetate in a solvent such as DMSO or THF an

alike. Preferably, the reaction is carried out by treating a solution of a compound

5

fl uor o- phenyl) - 5- net hyl - hexanp&fﬂﬁﬂ,ﬂ.}osnz

30



OnOn OnNnOHp OH(RR)m m0-4 "0 39 59 60 A conpound of structure 60 can
be prepared froma conpound of structure 59 through treatnent with an
appropriately substituted phenol (including 20 phenol itself) under
condi t ("WA300485456¢ bed by M tsunobu, Synthesis, 1981:1.P&T Wi 201
"structure 59 could be prepared from conpound of structure 39 by treatnent
with sodiumor lithiummnetal and alike in ammonia. Preferably, the reaction
is carried out with sodium netal in™~anmmonia. WO 2004/ 054566

PCT/ | B200s¥ s846t(de262B RPTHIRGvit $caim RS Al khticiosmay dulefhe Whishd gi ve rise
to the desired amno acid or the approach via hydrolysis of the Boc

pr ot ect edwmbbalryibmmpabeb@ utilized. Corrpounds V\/m ch could be prepared in
t hi s manner ude 3 th 5- met h phen h tan0|c aci d;
5 (35 30 Ami nomreraioresstcop sieale G B i BRet, bRt g it

(39) - 3- Andrhefiié IsZh- gy Qﬁaﬁi&n@ﬁﬂﬁpﬂﬂﬂﬁﬁ)&}ﬁ&r&ﬁhw&db@ﬂt FHOR a8 a@lﬁecshs

(3S) - 3- Am nonet hyl - 7- (2- chl or o- phenoxy) - 5- et hyl - hept anoi ¢ aci d;

( 3S§ - 3- ADMSG: et lenipefature between HOKHandefléx.met hyl - hept anoi ¢ aci d;

(3S) - 3- Am none h -7- -f] uor o- 0X 5- et hyl - tanoi c acid; 10
(393 am nomet R RN e Y Pﬂ%d oM aroapoiied
(3S)-3-Amg - e Izl?%ﬂi‘dﬁn iafl
(3S) - 3- Am norret hyl b§{ ?%at%%lﬂggﬁ IQj;k)lhe er)lé | - hept aﬂiglﬁcgsgm d;

(3S,) - 3- Aatkyltithdemyreagent afh ambtgamymagl‘wﬂuuxyz)kcﬁfl:]m sqlrleriuemtaanr)]THFam d
3S)-3-A 4 N :
gimz:I (32‘13 %@L&%Wﬁ éWISH?I @%yh'ﬁlgt?ﬁgg)%ﬁ@ﬁ E@I?H’ﬁiagt anoi ¢

aCild? copper bromide dimethylsulphide. Altematlvely, the reaction may be carried out

@ by the treatment of the nitrile in a solvent such as ether at, or below, room
temperature with an alkylmagenisum chloride.
A compound such as 61 can be prepared according to known literature
procedures  between the condensation of isobutylaldheyde and
15 methylcyanoacetate.

Method 10: C-4 Substitution




(39) - 3- Ami

nonet hyl - 5-net hyl -7-(2-trifl uoromet hyl - phenoxy) - hept anoi ¢

20 (3S) - 3- Am nonet hyl - 5- et hyl - 7- (4- ni tr o- phenoxy) - hept anoi ¢ aci d;

(3S) - 3- Ani

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

( 3S) - 3- ATWmRBEAFHS6E- net hyl - 7- ( 2- ni t r o- phenoxy) - hept anoi ®CAAB03/005712

(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani
(3S) - 3- Ani

3S) - 3- Ami

Sou oeance TR REIr Kl Srohg %%fdi(sgé#?%f’&ﬁﬁ% hg@ﬁg#ﬁgéle) ng{ﬂﬂ;@?&@icﬁz aci d; WO |

nonet hyl - 6- ( 3- chl or o- phenoxy) - 5- et hyl - hexanoi c- aci d;
nonet hyl - 6- ( 2- chl or o- phenoxy) - 5- et hyl - hexanoi ¢ acid; 25
nonet hyl - 6- (4-fl uoro- phenoxy)5-&3- met hyl - hexanoi ¢ aci d;

t hyh- il - < | [ 4 ;
momet hy P2y Branehed 3-sNARG G Kokngklee P2 AR Ui in two
ot Iyl 6 (3ot hoxy- phnoo ) et hyl - hexansi ¢ et .30

t hyl - 6- ( 3- met hoxy- phenoxy) - 5- me - hexapoi ¢ aci. d;
PR, e Gl Sy A28 (TR Jpre i of the

aci d;

6- (3-t§i f | uosanrtedrhyd isplardaing-ibe xachange cleoindtogtapBy- 3- Anmi nonet hyl - 5- net hyl

6-(2-trifl

uor orret hyl - phenoxy) - hexanoi ¢, acid; 5 (3S)-3-An. nonet hyl - 5- et hyl
6- (4- ni t r o- phenoxXy§mAHhE} Eanks H‘FPa"Eég) o ﬂﬁP%Bérng’Eﬂe-"Bg%@? ne’such

6-(3-nitro- p%e«mw%}.: ﬁgm%i golééﬂ;t §;uch S Slansl Y £ RSN thre ikt BYbeC and

6-(2-nitro-p

(3S) - 3- Ami
(3S) - 3- Ami

y
Synt hesi s of sutfoxidgaba
R 62A18 62B

15

20

25

30

enoxy xanoi ¢ ac
norgedting the-remilfiyd bfonpide ity sdtiwanaide mca dplvamdsuch as dimethyl
nonet hy| - 6- &4- chl oro- phenoxa{o) - 5-

sreppraigrebaiwees 10CCandB0RE: co ~~ Co2Et CO2Et | Co2t

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
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 HC] in water at ambient temperature.

A compound-such as 69 can be prepared by a by reduction of a compound
such as 68 with a hydride reducing agent such as lithium aluminum hydride in a
solvent such as ether or THF and reaction of the resulting alcohol with an
acylating agent such as acetic anhydride in the presence of a base such as triethyl
amine or pyridine or the like.

Compoundé of structure 68 can be prepared by reaction of a compound
such as 67 with hydrogen at approximately 50 psi in the presence of a noble metal
catalyst such as 5% palladiom on carbon in a solvent such as ethanol. A
compound of the formula 67 can be prepared by reaction of a compound of
structure 66 with a solution of ethanol saturated with hydrogen bromide gas. A
compound such as 66 can be prepared from a compound such as 65 by treatment
of a compound such as one with a strong base such as lithium diisopropyl amine
in a solvent such as THF at a temperature such as -78°C and reaction of the
resulting anion with a compound such as benzyl bromide or benzyl iodide.
Compounds of the structure 66 (R = H or lower alkyl) can be prepared in optical
form from methods known in the literature (Davies, J. Org. Chem.,

met hyl - hexanoic acid. 10 Method 9

Bu 61



CO02tBu CO2H CN R R NH2 63 64 A compound of structure 64 could be prepared
from conmpound of structure 63 by treatnment of 63 with hydrogen at 50 psi in
the presence of a 15 catal yst such as such as Raney nickel in the presence
of a bawe ®owdsssss triethyl am ne in an organi c sol ventpcragaseepie net hanol .
The resulting product is then treated with an aqueous acid such as 6N HC
at a tenperature between room tenperature and reflux. The resulting m xture
could be subjected to ion exchange -8&romat ography to isolate the product
64. 20 A ) . S ctur 3 can be prepared fr conmpound of
structur eig%g%fg@&f@& I%?“?’h?a_ﬁ)’gp ’Hﬁ'rﬂi _éggiggggigﬁﬁw;aﬁf@&?' not linmted
too sodi ygrhnddrdle, 19984bI0)42ENHHAM | 1 K@oprgiiidiygn 2l Mﬁéﬂg reagent

such as t-butyl bronoacetate” or benzyl bronbacetate 1 n’a sol’vent "such as DWVSO
or THE an 1998:1%&):134%1380aNlapamoive Jr Amc Chon Sce., dAP2; 24(201T7632/60) eat i ng a
solution of a conpound WO 2004/ 054566 PCTI | B2003/ 005712 -57 of structure
62B in 'FLIP with sodi um hydride and al kylation of the resultant anion wth
t - but yl br Speeifie Exemplesconpound of structure 62B can be prepared froma
conmpound sfructure 62A by treatment with sodiumchloride in a sol vent
suck as ag}é’é‘ﬂg&%WSﬂ' minemethyhs-methylwetanoksaeidnd ref|l ux. A conpound
of structure 62A can be pr&pared froma com:wund of structupe 61 by
treatment with an appropryate al kyhnet al hal yyjde such as an Kyl 1ithium
reagent or an organonegfie N#ﬁn hal i de irlbg‘éh ent such glﬁﬁBgr ether in
the presence of a c att,—such &9 ot | imt&d! pper iodide, 10
copper brom de di met hyl sul phide. Alternatimely, the reactigg may be carried
out by the treatnment~of ,4he nitrile in a solvent such as Ther at, or

bel ow, room tenperature with an al kyl mageni sum chl ori de. conmpound such as
@ can be prepared according to known literature o

O
CO-H _
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NH,
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Example 3 6

1-Benzyl-4-hydroxymethyl-pyrrolidine-2-one 74
Sodium borohydride (8.0 g, 0.211 mol) was added to a solution of methyl-
1-benzyl-5-ox0-3-pyrrolidnecarboxylate 73 (See Zoretic et al, J. Org. Chem.,
10 . 1980;45:810-814 for general method of synthesis) (32.0 g, 0.137 mol) in
1,2-dimethoxyethane (600 mL) and refluxed for 19 hours. The reaction was
cooled to room temperature and 200 ml. of water was added. The reaction was
O quenched with 1M citric acid and goncentrated under reduced pressure. The
residue was extracted with dichloromethane, dried over magnesium sulfate, and

15 evaporated to dryness to give 1747 g, 62% of the alcohol 74 as clear oil.
I NMR (CDCl3) 8 7.30 (m, 5H), 4.38 (d, 1H, J = 14.7), 4.46 (d, 1H, J = 14.7),
3.56 (m, 2H), 3.36 (m, 1H), 3.10 (m, 1H), 2.52 (m, 2H), 2.26 (m, 1H). MS, m/z
(relative intensity): 207 [M+2H, 66%]. IR (KBr) 3345, 2946, 2866, 1651, 1445,
1025, 737, and 698 cm.

20 1-Benzyl-4-iodomethyl-pyrrolidin-2-one 75
To alcohol lactam 74 (11.18 g, 0.056 mol) in 210 mL toluene was added in
turn, triphenylphosphine (20.0 g, 0.076 mol), imidazole (10.8 g, 0.159 mol), and



procedures between the condensation of isobutylal dheyde and 15

nmet hyl cyanoacetate. Method 10: G4 Substitution RROOBr Oc 2 OCOEt
65 66 67 CO2Et OAc RHHG68 69 O QZEt CO2H R % H R- HNSR:HNI—% 70 71
72 WD 200WDXM$BHSECT/ 162003/ 005712 -58 Doubly br anched PETABHOMMNi1%d caBA
anal ogs 72 can be prepared in two steps fromthe azide 71 through ’
hydrogenation of the azide 71 in the prasence of a noble netal catalyst

such as 5% pal | adi um on carbon and hydrolysis of the resulting lactamwth |

a strong aciigdifie!Cct19®sg, 60875 lolnt Afief |suiringl MRe fJuspensiohodoiCtl. Y Hourb, €@n t hen be
I sol ated using ion exchange chromat ograﬁhj\fbﬁstrrpound 71 can be prepared in
two steps byuperaaintenss prured inke penteersilask. ThesstivkywellawHppidpg, was seshecht such

as ethanol at.a t r at . a iy [N S ' rom de
wi th sodi um%gicl%d‘gﬁg%ﬁlﬁsagﬁ\%%g&gﬂc ¥ g’sgmd{;l%%?lﬂg‘?cfieu%#%%ﬁdbe&awag’b{%ger#;er ature
bet ween 10C anfdhe3R6idud Wab akioiieogfsphed dnliidal RAKE dithrl:1 Werichesahy tooxi dat i on
of a conpound such as 69 with an oxidant such as sodium periodate in the

preserge of gveAP2ky46% of draioddlacthmr TR &sepellow dil, ILEHNMR (EDChy)d 525 ¢ant such
as acetonitrile at a tenperature between OC and 100C and treatnment of the
resul ting cdifpodsd (dj 1H, potlds®) 4146 (ddFhoral€.6),3.3fk(ddahd] JE=JT.Baneé@.2t a

temperature pef weel?yC A0S 25,303 L% 7=73 and 2.4), 2.96 (dd, 11, 7= 5.8
and 4.4), 2.60 (m, 2H), 2.22 (dd, 1H, J = 105 and 9.7). MS, m/z (relative
intensity): 224 [M-H-Bn, 94%], 317 [M+2H, 64%]. IR 3027, 2917, 1688, 1438,

10 1267, and 701 cm-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,
0.019 mol). After an exothermic reaction which was periodically cooled in an ice
15 bath, the reaction was stirred at room temperature for 2 hours. Eight milliliters of
LipCuCly (made from 84 mg LiCl and 134 mg CuCly in 10 mL of dry THF) was

added at 0°C followed by dropwise addition of 1-Benzyl-4-iodomethyl-
pyrolidine-2-one 75 in 15 mL dry THF, an;i the resulting suspension was let stir at
0°C for 3 hours. Stirring was continued at room temperature for 1 hour before

20 quenching with a saturated solution of ammonium chloride. Water was added to .
dissolve the precipitate formed, and the solution was then extracted with ether and
dried over magnesium sulfate. The solvent was evaporated under vacuum and the
residue chromatographed on silica eluting with 1:1 acetone/hexane to give 1.13 g,

69% of the 1-benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76. IH NMR (CDCl3)

25 6 7.30 (m, 5H), 4.44 (m, 2H), 3.32 (m, 1H), 2.86 (m, 1H), 2.56 (m, 1H), 2.40 (m,
1H), 2.10 (m, 1H), 1.30 (m, 6H), 1.10 (m, 1H), 0.90 (m, 6H). MS, m/z (relative
intensity): 261 [M-+2H, 100%], 301 [M-H+CH3CN, 82%], 260 [M+H, 72%).

4-(2-Methyl-pentyl)-pyrrolidin-2-one 77
A 250 mL 3-neck flask equipped with a dry ice condenser was chilled to
30 -78°C. Ammonia (80 ml.) was condensed into the flask and 1-benzyl-4-(2-methyl-



15 treatnment with an acid such as p-toluene sulfonic acid in a solvent such
as THE at reflux or an aqueous acid such as HCl in water at anbi ent
tenperature. A conpound such as 69 can be prepared by a b éj ;/‘tlon of a
conpourfi0 2¥4¢R5E& 68 with a hydride reduci ng agent suBfT OP:T" “ﬁ ¥m al umi num
‘hydride in a solvent such as ether or THE and reaction of the resulting

al cohol with an 20 acyl ating agent %lich as acetic anhydride in the presence
of a base such as triethyl amne or'"pyridine or the |ike. Conpounds of

St r uct ur epeafylFpRrdIRIPLARRIRA118Y gf 0806 nfil) ﬁf1mqqugad@acm 67 with
hydr ogen at &Bprom mately 50 psi_in the presence of nobl e net aI cat al yst
3

such as 598 sedinmdbaads @Wf%@ddﬁérﬁlnﬂhadegbbmewpkmn@m%@ﬂ aﬁhmgllng path5 conpound
of the fornula 7 ca ared ct nd of, structure 66
with a so‘f’?ﬁfgho Bﬁﬁ%ﬁacg ﬁ?%?‘gétﬁﬁ%pg 1@?‘3‘};\ & Tadions ¢ ompound
such as %@%\&n@l@e@@ﬁﬂ%ﬁ&oﬁﬁxﬁ%ﬁ:ﬁ@%ﬁ%@eﬁd&@aﬁﬁoﬁé W diflgnnt  of a

conpound such as one with a strong base such as lithiumdiilsopropyl am ne
in & sol vaporstechThe Ehilting wsideaperat dlﬂlued;uwithasvatemcexaactcd ewithi on of the

30 result ani 9 ound such a brom de or benzyl i odide.
Conpoundstigofetiind, v AeS B Pzl s EARTIOR oh e S ear ed | n
optical fhabie I%Eﬂ’h@c% at t tu g. Chem,
WD 2004/ 054566 F‘%"IT'EI B200 0‘“@312 smb599%gg%‘gﬁl?2%§ eagéig?wgg%ge %‘g] J. Og.

Chem , 19984 pS8AR) 6i2the5t-B/M Siktyl)-plalolidheZlone 77 1 DRI 83-92;
Bert us, Tetrghedron Asy%rzreterﬁ?mp gg 0(7):1369-1380; Yarra?rglz)cc)@\l. Am Chem

Soc. 199&625%201)11)?@% Gf) 1H), g (th] @Hﬁ@ﬂ@'(ﬁ? 151)Ezam{hg 131), Pt hesi s of
3- Ani nonet hyl - 5- met hyl - oct anoic acid O O 0 ~f NBn HO~vNBn vv 0
61@5 ~ (3 @N 1.30 {m, 6H), 0.80 (m, 6H). MS, m/z (relahve intensity): 212

M+2H+CH3CN, 100%], 171 [M+2H, 72%], 170 [M+1H, 65%].

3-Aminomethyl-5-methyl-octanoic acid (Example 3)
The 4-(2-methyl-pentyl)-pyrrolidin-2-one 77 (0.94 g, 0.007 mol) was
dissolved in 70 mL of 6N HCl and refluxed for 20 hours. The solution was
15 evaporated under vacuum and an aqueous solution of the residue was applied to
- Dowex 50WX 8-100 (strongly acidic) ion exchange resin that had been washed
with HPLC grade water. The column was eluted, first with water until the eluent
was at constant pH, and then with 5% ammonium hydroxide solution. The
ammonium hydroxide fractions were evaporated and azeotroped with toluene. The

20 white solid was washed with acetone filtered and dried in a2 vacuum oven for
24 hours to give the amino acid 0.61 g, 59%. 1H NMR (CD30D) & 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%].



00 CO2H i | NH2 NH NBn Exanple 3 77 76

1- Benzyl - 4- hydr oxynet hyl - pyrrol i di ne-2-one 74 Sodi um borohydride (8.0 g,
0.211 nmol) was added to a sol ution of nethyl -

1- benzyl - BQO39485456¢ ¢ o1 i dnecar boxyl ate 73 (See Zoretic efCAIBX G chem _
10 . 1980; 45:810-814 for general nethod of synthesis) (32.0 g, 0.137 nol) in
1, 2-di net hoxyet hane (600 nm.) and refl u for 19 hours. The reaction was
cooled to roomtenperature and 200 ni “wat er was added. The reaction was
quenched wi tHxatplé 43 Synthcsmhfd-Aﬂﬂnmaﬂgnsmﬂhﬂethyﬁmtanmdmnﬁ pressure. The
resi due was extracted with dichl oromethane, dried over magnesi um sul f ate,
and 15 evaporated to dryness to give 17.47 g, 62% of the al cohol 74 as clear
oil. iHNW (CDClS) S7.30 (m 5H), 4.38 (d, 1H @ = 14.7), 4.46 (d, 1H J
=14.7), 3.56 (m 2H), 3.36 (m 1H), 3.10 (m 1H{ 2.52 (m 2H), 2.26 (m

1H. M5 mz mt@mty) 207 [ M+2H, 66 3345, 2946,
2866, 1651, 7, and 698-em 1. 20

1- Benzyl - 4- i odomet hyll- pyrit ol i di n- 2-one 75 To alc | act 11.18 g,
0.056 nmol) in 210 nL tol uene was added i npg 7 triphenyl pifosphOMe (20.0 g,

0.076 nol), imdazolg (10.8 g, 0.159 nol), arfd WO 2004/ 054566

PCT/ | B2003/ 005712 -60 iodine (19.0 g, 0.075 nol). After stirring the
suspension for 1.5 hours, the supernatant was poured [into anot her fl ask.
The sticky yellow residue was washed twice wth etherg and the sol utions
wer e conbi ned. The sol vent was evaporated and the residue was

chromat ographed onQsilica, eluting wth 1:1 acetofe/ hexane to 5 give 7.92 g,
46% of the iodolacflam 75 as yellow oil. 1H NWR (CC13) S 7.25 (m 511),

4.38 (d, 1H J = ¥h . d, 1H, J = 14.6), % . J = 7.8 and
2.2), 3.20 (dd o d 4.4), 3.12 (dd,\ 1H;" J / and 2.4), 2.9
(dd, 11i, J .60 m 2H), H&.22 F 1H, X Q.5 and 9.7).

e 20Mel M H-Bn, 9493, 317 [ M:2FY 646Me | R 3027,
81 80

M5, ntz (reI atlve
0 0O
MN/\CL o MNH
' OMe

2917, 1688, 1438,
CO,H

Example 4

1-(4-Methoxy-benzyl)-5-oxe-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. 1N HCl was added to the

solution followed by ether. The two layers were separated and the aqueous phase



10 1267, and 701 cm|. 1-Benzyl-4-(2-methyl-pentyl)-pyrrolidin-2-one 76 To a
suspensi on of magnesiumturnings (0.50 g, 0.021 nol) in 15 nL of dry THE
under nitro was added an iodine crystal and 2-bro .88 g,
0.019 ﬂﬁ??mﬂﬁFF%f an exotherm c reacti on which was peEngﬁ%@?ﬁ§g ooled in an
ice 15 bath, the reaction was stirred at roomtenperature for 2 hours. Eight
milliliters of Li2CuC 4 (made fromg84 ng Lid and 134 ng CuCl2 in 10 nL of
dry THF) was added at OC fol |l owed By dropw se addition of

1- Benzyl - éxtre@mwith glirer PO LbiElbied 3r g&ﬂi% st wee dlied (MoSOR). G the
resulting suspension was let stir at for 3 hours. Stlrrlng was conti nued

at room t éitpeioabfithe dring hgtmulic dsfred ma%ﬁamp& F)itgte\ﬂdﬁdm golé@dnahat ed sol ution
of amoni um c(m?grl de.. Water was added to dissolve the precipitate forned,

and the s¥ifplisrted2ad deies uadsr vaepurn. 45 -36he. @t%"éMﬁﬂG’z (Elatae BPBSiYYagnesi um
sulfate. Eéaemw%m%av RRLER T RSN, K0 B30 1 51,55 g5e

chromat ographed on si 1 ¢a eI Ing W one/ héXane’t'o’ give 1.13 g,
69%s0f thgogmp@ngylgﬁélﬁ(@ gqqhyhg pentyl) pyrrol i di n-2-one 76. 1H NMR ( CDCl13)
25 §$7.30 (m 5H), ? 2 (m 1H) 2.86 (m 1H), 2.56 (m 1H),
2.40 (m 1H), 210(m 1H), 130(m 611), 1.10 (m 1H), 0.90 (m 6H). M5,

nz/z (rel gt t H+CH3CN, 829% , 260

[ M, 72%Q 1![%% Wh (X%)ne“r"] ?‘3’ P?l‘g'g%i?eone ‘%ﬁA 250 mL 3-neck flask

equi pped w th dNaBiy (ldeg,coam:leﬂﬁae)rwwsddadj inl pettibs tc3Bster’ IL.in Atmmol a (80 nl)

was condensed into the flask and 1-benzyl -4-(2-nmethyl WO 2004/ 054566

PCT/ | BZOO&O])DE]Z)lﬁt rocd teuapdrgtioye. pMiterot.d Howes 2watere (~200(Lp Wag cafflld6 nol) in 15

m. THE was ded, Fr eshl$/ odi um cfads wer e added unti.l deep bl ue
ﬁ' or per 2fdaddg therpractio, ‘?dné‘eb% ykion pred ahi0QEHIEHPGTATHE GVETUshto PStirred at

fl'OUX (- %%Qtaﬁt%roh& \bﬁkufemd%ﬁ ﬁfﬁg}dtﬁsﬂ aﬁ@ﬁleqﬂﬁ%sh@&hd%&&e@ /m chl oride

and the excess ammoni a was al to 5 evaporate e result| ng resi due was
di | ut ed wialchhola8®rs anxoil.ath.dd gnisilt. MBc /o (mhaivhaimésnsiy)d 2361 By er

'r‘nagnesi um ﬁ{)l%ﬁjate. Evaporation of the solvent followed by chromatography on
silica el d with 1:1 acetone/ hexane gave 0.94 g, 86% of the

4-(2- Met hyl -pentyl )-pyrrolidin-2-one 77. 1H NVR ( CDC13)

4-Jodomethyl-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 aéueous
phase was extracted with ether and the combined organic phases washed with

brine, dried (MgSO4) and concentrated. Flash chromatography (6:1 to 4:1

C 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



8 6.25 (br, 111), 3.44 (m 111), 2.95 (m 1H), 2.54 (in, 1H), 2.40 (m 1H),
1.98 10 (m 1H), 1.30 (m 6H), 0.80 (m 6H. M5, mz (relative intensity):
212 %% 0% 171 [M2H, 729, 170 [ Mt1H, 65%eTaB2003/005712

3- Am norre rre -octanoic acid (Exanple 3) The

4- (2-met hyl - pentyl) - pyrrolidin-2-one 77 (0.94 g, 0.007 nol) was dissolved
in 70 nL of 6N HC1 and refluxed for 2Qghours. The solution was 15

evapor at ed under vacuum and an aqueous sol ution of the residue was applied
t o Dowex 50WK 8- ToGthé dadtam gyl 7ay, i2d8@nmobnine MG ¢20 megian O°Qawah adidddeen
washed wth HPLC grade water. The colunn_was elute first with water until
t he el uent C%aﬁ'ﬂn‘{%ﬁgtﬂéﬁlﬁwﬁﬁz garfd’ oHRe)) i HoGAAMInALST R anigiteg @

sol ution. anmoni u droxi de frac or at nd,azeot r oped
with tol ueng‘m’ﬂﬁgo@ rp\ﬁﬁﬁ?émg%ﬂ“?‘ﬂn\% t‘?/\ésﬁggf&ﬁ ‘glgg‘taf)ﬁgg‘?‘fla{‘% ®f and
dried in a v me%ﬁ:%%s agélorﬂ&l‘élﬁotsﬁlcg'aﬁﬁ flal¥% cROh{aCo i d Qe Givedan 59% 1H
NVR (CD3CD) 6 3.00 .(in, 1H), (m 2.48 (in, , 2.30 (in, 1H),
2.14 (brm bﬂ)Mslnﬁﬂ(r(elanmmldﬂ)nty)llBB[l\/Iﬂ-ﬂ, 180%). 1.18 (m 2H), 0.60 (m 6H).
M5, nmiz (relative intensity): 188 [M:H, 100% . WO 2004/ 054566

PCT/ 1 B2003/ 005712 -62 Exanple 4: Synthesis of

3- Am nonet hyalA minerdetkyl-5y7- diasdthylosctamic dcidEMRpM) N --~ O O\ MQ2C 78

79 ONI\ EN1OwW HOOWw, 8180 10
A procedure similar to the preparation of 3-aminomethyl-5-methyl-

octanoic acid (Example 3) was utilized to give the amino acid as a solid. MS, m/z
(relative intensity): 202 [M+H, 100%].

10 Example 5: Synthesis-of (S)-3-Aminomethyl-5-methyl-octaneic acid

/“w ,é o

M602C

|

87
l
CO,H
P

Example 5

(S)-4-Hydroxymethyl-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 84
To the ester 33 (49 g, 0.198 mol) in EtOH (600 mL) was added sodium
borohydride (22 g, 0.595 mol). After 7 hours, 1 M citric acid was carefully added
15 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



TR

NI \ - NH Ow 82 83 CO2H NH2 Exanple 4 :
1- (4- Met hoxy- benzyl ) - 5- oxo-pyrrolidine-3-carboxylic acid nethyl ester 79 To
4- met hoxybenzyl am ne (42 g, 0.306 nol) in methanol (40 nh at 0%{ 5 was
added W8 24845661 i taconate (48 g, 0.306 nol) in met REAGE20YESHE - The
‘'solution was stirred at roomtenperature for 4 days. 1N HC was added to the
solution followed by ether. The two yers were separated and the aqueous
phase WD 2004/ 054566 PCT/ 1B2003/ 005712 -63 extracted with ether. The

conbi ned ms@laddk owd REERSyke bepathied the( MndEHY phabld Mas ektrddtdBhitR EiOAct he drying
agent the desired material 79 precipitat edpfrom solutkon that was collected

and dri ed2shlie cophingd erganis phases dried (MO and cqncenigated to give aheavy) . 264

[ MtH, 100% ., ,Anal, . | cd for Cl4 4: C, 63.87; H 6.51; N, 5.32. 5
Found: C, ‘%M@e@/ ,eﬁl.\@spteﬂfl%.]@g‘ﬁ% %].

4- Hydr oxynet hyl -1 - (4- met hoxy- benzyl ) - pyrrolidi ne-2-one 80 NaBH4 (15 g, 0.081
nol ) was added in portions to ester 79 in ethanol 600 nL) at room

t enper at ufB-4-Jqdomethylsl-(8irl pheaykethyDqpurelidingzene8y ef ul |y added to the

reagtion and t Hﬁi ST opte [ I rnight. The Am 10
resgl tant soli %e%ég én’%fn/"é%f t?y ? ??(ﬁlﬁ%t{ol?loéfc Hg%ﬁﬂéeusyivﬁs&i@ée% trated to
give al cidide $8afian ail. 85.0 g, 56%3 Angl. CAlA oV %HI%I{NﬁbfttC,Vﬁ.lthDSl ty): 235
[ MFH, 100% . 4-1odonet hyl -1-(4-met hoxy- benzy]I -pyrrolidin-2-one 81 To
al cohol 88.90]1%, 92§, FdunA55, 4704 1); H,4.83h M 4ids added tri phenyl phosphine 15 (20
g, 0.077 nol), imdazole (10.8 g, 0.16 nmol), and iodine (19 g, 0.075 nol).
The suspension was stirred at roomtenperature 5 hours. A saturated aqueous
sol ution 4:(]2.1\:1%@111}@“91)(15((5}1m:;qﬁnypahy}j%aminimt{gup | ayers separ at ed. The
ueous phase was extracted with ether and the conbi ned organic phases
ﬁs hed with A procedure similar to the preparation of 1-benzyl-4-(2-methyl-pentyl)-

10 pyrrolidin-2-one 76 was utilized to give 2.71 g, 81.0% of 86 as an oil. MS, m/z
(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):
15 170 [M+1H, 10%]}, 211 [M+1H+CH3CN, 90%].

Example 5: (S)-3-Aminomethyl-5-methyl-octanoic acid
A procedure similar to the preparation of 3-aminomethyl-5-methyl-

C octanoic acid (Example 3) was used to give the amino acid (example 5) 0.88 g,

74.3%. 1H NMR (CD30D) 8 2.95 (m, 1H), 2.80 (m, 1H), 2.40 (m, LH), 2.25 (m,

20 1H), 2.05 (brm, 1H), 1.50 (brm, 1H), 1.30 (m, 4H), 1.10 {m, 2H), 0.90 (m, 6H).

MS, m/z (relative intensity): 188 [M+1H, 100%], 186 [M-1H, 100%], 229
[M+1H+CH3CN, 30%].




brine, dried (MJSO) and concentrated. Flash chromatography (6:1 to 4:1 C20
t ol uene/ acetone) of the residue gave iodide 81 as an oil. 11.9g, 63% M5,

mz (relative intensity): 346 [ MtH, 100% .

4- (2, 4- Di WOr1994/058866¢ y| ) - 1- ( 4- met hoxy- benzyl ) - pyrrol i di n- BT R} ocedure
simlar to the preparation of 1-benzyl-4-(2-nethyl-pentyl)- pyrrolidin-2-one
76 was utilized to give 4-(2,4-dinethyl-pentyl)-1-(4-nmethoxy- 25

benzyl) - pyrrolldln 2-one as an oil. “?é 29% M, ink (relative
intensity): th%@i@% )43(42:;14.091&@}1?&{11 4 makyIceptangic 2- one 83 )
2004/ 054566 P IB /00571 -64 To the lactam (1.17 g, 3.86 nmml) in MeCN
(20 nlL) at @Gidvas added ceric ammoniumnitrate (4.2 g, 7.7 nmol) in HO (10
m.). After 50 minutes a further portion of ceric anmoniumnitrate (2.1 g, .
3.86 mml) was added, and after 1 hour the m xture was absorbed onto silica
and flash chromabographed to give ang 5 oil. M5, mz (relatiye intensity):
183 [ M+H, 100% . }|3- Al Bt -5, 7-d|[met pyl - oct anoi ¢ acid (Hka e 4) A
procedure siml t he reparati gr 3 nonet hyl - 5- ne N anoi c
acid (Exanple s ufhli to gi he am ow,addol, as a 3ol ifd. , mz

(relative intengttly): 202—MsH\ 1000 10 Exanple-—5: Sint hfsi s of

(S)-3-Am no yl - 5-met hyl - oct agoi ¢ aéld McO~-OMe N1Ph Ph / 1t HO
MeQ2C 78 3384 OO~ NHNPhYNPh 87 86 8 CO 2H {NH2
— OH
85 88 89
NaH, MeI
OH
INHCl Na, NH,
Example 6 b | 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-buty)-1-((5)-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/H2O (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. 1N 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 dred (MgSO4) and concentrated. Flash



Example 5 (S)-4-Hydroxynethyl-1-((S)-1-phenyl-ethyl)-pyrrol din-2-one 84 To
the ester 33 (49 g, 0.198 nol) in EtOH (600 nL) was added sodi um
borohydride (22 g, 0.595 nol). After 7 hours, 1 Mcitric acid was carefully

added fter effervescence had ceased, water 3,%5, fully
,quench‘t%; eﬁggoasé ron. The ethanol was renoved under re ucé@g@?}éggggzre and

ethyl acetate added. The WD 2004/ 054566 PCT/|B2003/ 005712 -65 resultant two
| ayers were separated, the aqueous ppgase was extracted with EtOAc, and the
conbi ned organi ¢ phases dried (MySO4) and concentrated to give a heavy oil.
MBS, niz (chiomatagsanhyt(@rishexane/EYOAL), of 1168 ¥gsidue gave an oil. 4.2 g, 73%. MS,

S)-4-1odo = ((S)-1- - -pyrrolidin-2-one 85 5 A procedure
gi ?n | ar tgg%ehg}%}'%%‘”ﬁ}%‘ff@hzgg?@%hbi{#%i%opzvas utilized giving i ogi de 85 as
an oil. 35.2 g, 56% Anal. Calcd for CL3H16lI 1N1Ol: C, 47.43; H, 4.90; N,
4.25. Fo : 7.41: H 4. 83; , 4. 17. -

4 05 No haB - Mithons-2tsthyE B 1-(sHmhenyy stbaDrwroldigRone o A

rocedure sim kar r ﬁ]!ni%. ﬁ) %Eéﬁ -4 2= et - [)- 10
Byrrol i di n- 2-0@ %%&W’g?gu i Pgée%‘ to g?{/]e) X rltadg!lﬂgf{%go oftg%lherg@q%% z)i . M5,
mz 5 (rel atas\addediNaH<B6S/ g, @0% ifi bl Aftel G0%hinuied She] tubthyIGdadidy, (1.68%) .

(S)-4-(2- | -pentyl)-pyrrolidin-2-one 87 A procedure simlar to the

pr epar at i gr%tdc%m& (‘Z%@%‘W angh they foJutiop; §trsdgataoom ismperaturgeveright t o gi ve
1.14 g, 7 %0 [ chvé ti it [ : 170 [ M+1H,
109 , 9211%P§/‘f1‘ﬂ|_é%§3 @,%e%gg)/?.‘bﬁxg@g e th( ?%&SCSR%I'H% qtqﬁy%q%qorrrlegv%l - ocE anoi ¢
aci d A pr eztshied withetheay aridothe lkembpine @ gxinicoextoktsveridned€MpBi04 ) ankt hyl -

octanoic acid (Exanple 3) was used to give the amno acid (exanple 5) 0.88
g, 74.3%con¢enined(8agomiromamgeaphy (0% Hp 50% Bexapecetone) of thioregidpe 11- 1), 2. 25

o ey il 5 o 0 PocoRR M 200 ot DRY To00p  Mee (w1
10094, 229 [ M+1H+CH3CN, 309% .
- * (8)-4-(4-Methoxy-2-methyl-butyl)-pyrrolidin-2-one 91
A procedure similar to the synthesis of 4-(2-methyl-pentyl)-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/ethyl 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,

o 6.89. Found: C, 58.71; H, 10.21; N, 6.67.



WD 2004/ 054666 PCT/|B2003/005712 -66 Exanple 6: Synthesis of

(S)-3- Am nonet hyl - 7- met hoxy-5- net hyl - heptanoic acid O Br O NPh Ph Gs04,

Nai 04 Ph 89 Nall, Ml OOO OHNH2 IN HC j 000
Beanpl o 61 20s o oo
(S)-4-(2-Methyl-pent-4-enyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 88 5 A '
procedure simlar to the preparation ofggl-benzyl -4-(2-methyl -pentyl) -
pyrrolidin-2-one 76 was followed giving the adduct 88 as an oil. 6 g, 74%
M5, mz (relBidmte 7n$gitledsisyof (SE3-Amkdoheth§DE4Tuoro-5-methyl-hexanoic acid
(S)-4-(4-1iydroxy-2-nethyl-butyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 89
G4 (2 rnL of a 4% w solution in t-BuOH) was added to the al kene 88 10
(5.8 g, 0.021 nol) in,THF/ 1120 (3:1,0109 nmL). After 1 hour, s@di gm periodate
(11.4 g, 0.053 MeSh,¢ s added. Afteri2 hours, the suspension iltered
and the soljds washedopsh di chlor hafte CT?)@ISSBI rate wa§ c nc8ht r at ed
and the rem&e-&z-eot—r—e-ped W t h\t g Uene. Tﬁ%' I was\di gsol ved in

et hanol and sodi bt DMSPohy dWSUE72.5 g) added. The suspengion was stirred at
roomtenperature 15 overni ghteOCN citric acid was add¥dOghd the m xture
diluted with ether. The resultant o |ayers were separated gnd the aqueous
phase was extracted with ether and the conbined organic drieq (MgSO) and
concentrated. Flash WD 2004/ 054566 PCT/ | B2003/ 005712 NaBH,. EtOH

)ﬁ Na, NH3 DAST

GNHCll

HZN j/\I/\F
HO,C
Example 7

2-Methyl-2-[(S)-5-0x0-1-((S)-1-phenyl-ethyl)-pyrrolidin-3-ylmethyl]-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



chr omat ogr aphy ('1: 1 hexane/ Et OAc) of the residue gave an oil. 4.2 g, 73% .
M5, mz (relative intensity): 276 [ MH, 100% .

(S)-4-(4-Methoxy-2-methyl -butyl)-1-((S)-1-phenyl -ethy n-2-one 90
To al CSV@FOOSIQ 54596 g, 7.66 nmol) in DVBO (60 nl) at rooﬁT%ﬁ@?ﬁr’ 5 was
"added NaH (368 ng, 60%in oil). After 30 mnutes the nethyl iodide (1.08 g,

7.66 mmol) was added and the sol uti stirred at roomtenperature overnight,
upon which the reaction was diluted Wth water (500 nlL). The sol ution was

ext ract edwith tihef£ T lcombitfdddigariOsiitidoR0vaE ABE QMRBD) REAS coiRehirstbd ed (MySO4)
and concentrated. Flash chromat ography (90%to 50% hHexane/ acet one) of the

resi due Flhﬂkcﬂﬁng&)@aﬁhlye(&o%)du@ﬁ%meﬁ@ememné) Ofl tHe gesuiié"/%avdvﬁxent fz 290

(M+H, 100% . S)-4 ((4 Met ho>‘9/ - et hyl - but vl rrolidin-2-one 91 A

pr ocedur ePf§1i‘r‘ﬁtIa§P“?’é 160am g AR e MSsmids %HQOH% -pentyl)-pyrrolidin-2- one
77 was utilized givi ng Iactam 91 as an oil. Ms mz 186 (MtH, 100% . Exanple
6: (S)-3-Am nonet hyl - 7- met hoxy- 5- net hyl - hept anoi ¢ acid 15 A procedure
simlar t&) ﬂh@-Hyﬂnmsa-meﬂtyl-@xemdb-é ~(@}b:phéenyliethyd i pymedidin-3samet ant ami no

acid isolgited fromion-exchange chronmat ography was recrystallized from

met hanol /€t hyl acetate to give the exanple 6 as a white solid. M5 mz 204

(MrH, 1009 . Al@the dottr 98 (132 LCOHDZ TP R BIOH TROORL) Was Haddd N C 6. 89.
Found: C, 58.71; H, 10.21; N 6.67. WD 2004/ 054566 PCT/|B2003/005712 -68

Exanpl e 7¢3.75y,10.1®esiod aaf méimﬁumdamb hsfluxEfol R2ufokicurS ‘Thet saultidaex@noi ¢ acid O
MQ2C-C NT~-Ph N1~'"Ph 85 CO 2 Me NaCl, DVMSO H20 NaH, DVBO Mc2C MeQ2C
MeORC  92cagied tRABEAnd giMgitric 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 (MgSO4) 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%).

(8)-4-(3-Fluoro-2-methyl-propyl)-1-((S)-1-phenyl-ethyl)-pyrrolidin-2-one 94
To DAST (1 g, 6.2 mmol) in CH>Cly (20 mL) at -78°C was added the

15 alcohol 37 in CH»Clyp (10 mL). After 1 hour at -78°C the solution was warmed to

room temperature. After 7 hours the solution was carefully quenched with a
saturated aqueous solution of sodium bicarbonate and the two layers separated.

The organic phase was dried (MgSO4) and concentrated. Flash chromatography

c (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%).

(S)-4~(3-Fluoro-2-methyl-propyl)-pyrrolidin-2-one 95

A procedure similar to the preparation of 4-(2-methyl-pentyl)-pyrrolidin-2-
one 77 was utilized affording the lactam as an oil (242 mg, 68%). MS m/z 159 (M,
100%).

25 Example 7 (S)-3-Aminomethyl-6-fluore-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



j HNa3 0 -1-Ph DAST O ~Ph _P, F F HO 915 94 37 6N HC1L + H2N F H02C
Exanple 7
2-Met hyl -2-[(S)-5-0x0-1-((S)-1-phenyl -ethyl)-pyrrolidin-3-ylnethyl]-malonic
aci d di netWQ2064586692 5 To di met hyl nethyl mal onate (1. 0P/ABROBPOHI| ) iy
DMSO (7 nmL) at roomtenperature was added NaH (291 ng of a 60% di spersion
inoil). After the effervescence had cx;@:ed the lactam85 (2 g, 7.29 nol)
in DMSO (5 nL) was added. After 1 hour'¥ater was added and t he aqueous
sol ution ext i e r ' 02 A oL Bl Wgroelgdr i ed
(MS™) and @%ﬁ%:enlvrmalidggﬁ)'%gﬁF?glgﬁ%%ﬁ?%ﬁngﬁgi@p%go(lz?hexane/ ac[agt61 o(ﬁe) of
the residue gaygolRsundr edseys.as P4, Nj71.741. 7 9, 81%. M5 nlz 348 (MtH,
100%) .
2- Met hyl -3-[(S)-5-0x0-1-((S)-1-phenyl -ethyl)-pyrrolidin-3-yl]-propionic acid
met hyl ester . . y;rgqh)g glf_@l. -H&andic8 Mol ),
water 15 (1%%%%1?? g%ﬁﬁggﬁgﬁﬁ%%gﬂ]heat edm'too re]%ll(aﬁg&for Zdlﬁours. The
sol uti on wasacidool ed to roomtenperature water was added and the agueous
sol ution extracted 2004/ 054566 PCT/1B2003/ 005712 -69 with ether. The
conbi ned organic extracts were dried (NgSCO}) and concentrate ,!(Iiash

1\} Phproduct

100%)w—

chr omat ogr aphy (80% %hexane/ acet
4 I‘ﬁgws._nai ,
- 1- phenyl - et hyl ) \pygrolidin-2-one 5

as an oil (160
in EtOH (100 n}}.& S added NaBH4

97 96 37

6N HCI l ‘ .

HN /j\‘/\ 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-((S)-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-propyD)-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 methanolethyl acetate to give Example 8 as a white solid.
MS m/z 190 (M+H, 100%). Anal. Calcd for CoH19N103: C, 57.12; H, 10.12; N,



(3.7 g, 0.10 nol) and the m xture heated to reflux for 2.5 hours. The
solution was cooled to OC and 1 Mcitric acid carefully added fol |l owed by
water. The solution was concentrated to half volume added and extracted
with et V@ 2008984566 bi ned C 10 organi c extracts were dr petasidasioutyand
concentrated. Flash chromatography (1:1 hexane/acetone) of the residue gave
the product as an oil (2.6 g, 59%9. M5 mz 262 (MtH, 1009%.
(S)-4-(3-Fluoro-2-nethyl-propyl)-1- (49 -1-phenyl -ethyl)-pyrrolidin-2-one 94

To DAST (é‘gj 6.2 I_} in CHZ%lZ (20 nL) at -78C was added the 15 al cohol
37 in CH2CY '(F?B“‘ilrLrE%AQ‘i;eH’ 10860l 480. Agrecenrh batsh precipitalesstromrthed t o r oom
tenperature.. Af.ter 7._hours .solutjo S reful uenched with a

sat ur at ed RENMEes( A R2HR Otﬁgém%?#%?%m% ’H’ﬁ&gg Hd W%B)er s
separated. The organi c phase was dried (MJSO4) and concentrated. Fl ash

chr omat ogr.aph 90%.t 0, 66% hexane/ acet one) of the residue gave the product
as an oil E?"%B%len% YHEIWSISP%:‘?Si@'%@n@@mﬂ‘hﬁé'n?@@bwmﬂmc acid
(S)-4-(3- =8et hyl - propyl ) -pyrrolidin-2-one 95 A procedure simlar to
t he pr eparﬁlgp?%‘gﬂ(g?&%-ééignet hyl -Cg)entyl )-pyrrolidin-2- one 77 was utilized
affording the | actam BhCuiz| LY 242 8% CrOvBl$@s-0 M 100%. 25
Exanpl e 7 (é)gsoq%l?wr{‘l‘%nonaﬂhw’eﬁﬂf i UE&M| “hexanoi c?@&ﬁ(‘dg(“p(ocedur e
simlar to the synthesis of exanple 3 was followed. The resaltant am no
acid isolated fromion-exchange chronmat ography was recrystallized from
met hanol /ethyl acetate to give exanple 7 as a white sgid. WO 2004/ 054566
PCT/ 1 B2003/ 005712 -70 mz 177 (M 100% . Anal. Cal ﬂ: ol H16F1N1QO2: 0. 02
H2O C, 54.11; H 9.10; N, 7.89. Found: C, 53.75; %'e’ v 24ue N, 7. 72, Exanpl e
3. Synt hesis of (S)-3-Am nonet hyl - 6-nmet hoxy-5-net hyl - hexanoilc acid NH Na,
3 | N ~ ph NaH, Mel Ngg 0o Ho 97 96 37

0

HH0:, 0 o NaHMDS, 0 0
I v
- ’ COBu PH ™ “COBu THF, -78°C g
102 101 100

BHySMe,, THF

TsCl, EtzN, DMAP, NaN,, DMSO,
HO(T\‘/\/ CHyCl, Tso/\l\/\l/\/ 50°C NS/\(\‘/\/
CO,tBu CO,tBu COutBu
103 104 105
RaNi, THF, Hzl
HoN

C

+
Example 9 HNmV
o 107

5
(R)-2,6-Dimethyl-non-2-ene 98
To (S)-citronellyl bromide (50 g, 0.228 mol) in THF (800 mL) at 0°C was
added LiCl (4.3g) followed by CuClp (6.8g). 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 (MgSO4) and



6N HCl 1 O H2N H2C 5 Exanple 8
(S)-4-(3-Methoxy-2-nethyl-propyl)-1-((S)-1-phenyl -ethyl)-pyrrolidin-2-one

96 A procedure simlar to the synthesis of (S)-4-(4-nmet hgeqgpoiRéodylr butyl) -
1- ((S) - 1-BRAWAYEBE8y 1 ) - pyrrol i di n-2-one 90 was utilized giving ether 96 as
an oil 10 (90 ng, 37% . Ms mlz 276 (M+H, 1009% .

(S)-4-(3-Methoxy-2-nethyl -propyl) - pyr r_%_i din-2-one 97 A procedure simlar to
the synthesis of 4-(2-nmethyl-pentyl)-pyrrolidin-2- one 77 was utilized

gi vi ng 97 asomentoated (t368ivegan 93%)32.0M5 03%. Wskd( Withbut 11608 . puiBicEtiempl e 8

(S) - 3- Ami nonet hyl - 6- net hoxy- 5- et hyl - hexanoic acid A procedure simlar to
the synt hesil3COMBXAAPIMEZ; GBEI)0131ckEed25.28:39.5@s(11 10 AL 3802 H82223.87. sol at ed
fromion-exchange chromatography was recrystallized from nmet hanol /et hyl
acetate to gVvb BEhilB81814860a white solid. M miz 190 (MrH, 100% . Anal .
Cal cd for CI9HI9NLIQ3: C, 57.12; H, 10.12; N, WD 2004/ 054566 PCT/|B2003/ 005712
-71 7.40. Found: C, 57.04; H, 10.37; N, 7.30. A second batch precipitated .
fromthe miRré&MethylrheptapbicacdfPo of C5 isoners by 1H NVR). MS miz 190

(3G 589, hir nondPrUen 82N & 0 Fahtin acsions (433, ) w6 89dedia SOl of Ly 2,
'F—)it ? 411 9003i5t 5%@59%39 E2835(m1) & 386! (35 MIOMILO]126 TLY over SPnknARs. Sete02NH

6 hours a further amount of CrO3 (26 g, 0.26 mol) in HrSO4 (22 mL)HyO

(100 mL) was added. After 12 hours the solution was diluted with brine and the
solution extracted with ether. The combined organic phases were dried (MgSOy) .

10 and concentrated. Flash chromatography (gradient of 6:1 to 2:1 hexane/EtOAc)
gave the product 99 as an oil. 12.1 g; 65%. MS, m/z (relative intensity): 143 [M-H,
100%].

(4R,55)-4-Methyl-3-((R)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 100
To the acid 99 (19 g, 0.132 mol) and triethylamine (49.9 g, 0.494 mol) in
15 - THF (500 mL) at 0°C was added trimethylacetylchloride (20 g, 0.17 mol). After
1 hour LiCl (7.1 g, 0.17 mol) was added followed by the oxazolidinone (30 g,
0.17 mol). The mixture was warmed to room temperature and after 16 hours the
filtrate was removed by filtration and the solution concentrated under reduced
pressure. Flash chromatography (7:1 hexane/EtOAc) gave the product 100 as an '
20 oil. 31.5g; 79%. [olp = 5.5 (¢ 1 in CHCl3). MS, m/z (relative intensity):

304 [M+H, 100%].

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-oxo-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 NaHMDS (48 mL of a 1 M solution in THF). After 30 t-butylbromoaceate
(15.6 g, 0.08 mol) was added. The solution was stirred for 4 hours at -50°C and
then warmed to room temperature. After 16 hours a saturated aqueous solution of
ammonium chloride was added and the two layers separated. The aqueous phase

was extracted with ether and the combined organic phases dried (MgSQ4) and



Me30001, THF O LiOH, H202, 0 O NaHWDS, 0 O JL THF, H2O x " v BrCH2CO2t Bu A
HONONvVvYy COZtBu pry's , CO2tBu THF, -78 C Ph,'-'" 102 101 100 ‘
BH3SMe2, THF TsCl, Et3N, DVAP, NaN3, DMSO, H,.,--'"IM CHzClZ TsO f ( 50C
N3 "Cc tBu k-cc tBu CO2tBu 103 104 105 RaNL THF, HZh F)E@N @Zg@ 6N HCI
Co2H 1080 248548 arpie 9 HN 5 107 (R)- 2, 6- Di met hyl - REFIR0HISEE 14
(S)-citronellyl bromde (50 g, 0.228 nol) in THF (800 nL) at 0C was added.
LiCl (4.3 g) followed by CuCl2 (6.8-g). After 30 minutes methyl magnesi um
chloride (152 nL of a 3 Msolution in THF, Aldrich) was 10 added and the

sol uti on esacenecitddo Flasio ohdosnmpepraghyr(9:1 Wixhes/EAPANOLNVE thd Prodaétiulgla: was cool ed
to OC and a saturated aqueous sol ution of amoni um chl oride carefully

added. The whiss sotidr2 g\ % alpdps=136r2 (c é piar @HELE)aAdCt KM (LG MHphase
extracted with ether. The conbi ned organi c phases were dried (MgSO4) and WO
2004/ 05456BCRATH 168V 031035 7152.72, 133.65n2%987,a125086, 88 %e7$:88,053.34,32. 6 g; 93%

Used without further purification. 13C NMR (100 MHz; CDC13) 131.13, 125. 28,
39.50, 373%%, 3§g73@,1§§7g‘3§, 30.60,28.23, 20.38, 20.13, 14.50, 14.28.

5 (S)-2-((R)-2-Methyl-pentyl)-succinic acid 4-tert-butyl ester 102
To ester 101 (10.8 g, 0.025 mol) in HyO (73 mL) and THF (244 mL) at
0°C was added a premixed solution of LiOH (51.2 mL of a 0.8 M solution) and
H0O7 (14.6 mL of a 30% solution). After 4 hours a further 12.8 mL LiOH (0.8 M
@ solution) and 3.65 mL of HpO9 (30% solution) was added. After 30 minutes
10 sodium bisulfite (7 g), sodium sulfite (13 g), and water (60 mL) was added
foliowed by hexane {100 mL) and ether (100 mL). The two layers were separated
and the aqueous layer extracted with ether. The combined organic phases were
concentrated to an oil that was dissolved in heptane (300 mL). The resultant solid
was filtered off and the filtrate dried (MgSO,4) and concentrated to afford an oil
15 (6g, 93%) which was used without further purification. MS, m/z (relative

| intensity): 257 [M+H, 100%].

(3S5,5R)-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
o BH3.Me> (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 (MgSO,4) 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; CDClg) 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.



20.31, 19.74, 17.81, 14.60. (R -4-Methyl-heptanoic acid 99 5 To al kene 98
(20 g, 0.13 nmol) in acetone (433 nL) was added a solution of C03 (39 g,
0.39 nol) in H2SO4 (33 nlL)/H20 (146 niL) over 50 mnutes. After 6 hours a
further aNORR0405456% 03 (26 g, 0.26 nol) in H2SO4 (22 nlL) PAXAB2OIPGPTM ) was
added. After 12 hours the solution was diluted wth brine and the solution
extracted with ether. The conbi ned organi c phases were dried (MgSO4) 10 and
concentrated. Flash chronmatography (gratéent of 6:1 to 2: 1 hexane/ Et OAc)

%Z\ée[ }\/Pa pr ég%l)-gﬁl\feihﬁ%-&oiuen %—sulﬂ)hy?%me%ﬂ)-océn&rcealc r?-biu?ytlenSi ty):

(4R, 5S) - 4- Medsher! 103- ((R) 4- met hyl - hept anoyl ) - 5- phenyl - oxazol I di n-2-one 100
To the acid 99 (19 g, 132 m)ég and triethylamne (49.9 g, 0.494 nol) in
15 THE (500 nl) aTooﬂcm 103ie Q&grm&h;tlnadityﬂ P ]|2dé4@gd~)g at Orobm ol ) .
After 1 hour LiC (7.1 g, 0.17 npol) was added followed by the oxazolidi none
(30 g, o 17temp1)anu¢rw@8ﬁﬁdadtmeﬂ1m§mmﬁ%a,9824wh Dé%@ﬂé@m@ apddosat ter 16

undor ¥ eaucPOHR@ATD SR Al M bl AN G Hhs i SR e o REEC' {1

product 100 @pmmdzqrh@ ueoag.k,mH ,v\i%%%ﬁtra&eﬂauﬂl &thér 41d the icBmBKEEDrgaril®, N7l z

(relative intensit

(3S, 5R) - S- Mephages- 351(1@4 4) médhy raomcentsme@ pHlesty | csomagograplie - $5%

car bonyl )-octanoic acid tert butyl ester 101 To oxazqlidi none 100 (12.1 g,
0.04 nol) i rhéRahe/EADACHEAvVeabsyldio T0das an 25 (2cieg]) NAHIDSC(MEBIR10008E; 1 M

The sol uti orCHes 7B THabo o RN PIROE S8 1008088 Ao A oo 7"
chl or Me was3Bahel 2 g b i FH A AL TC cneous phase o ®

extracted with ether and the conbi ned organi c phases dried (MjSO4) and WO

2004/ 054566 P B2003/ 0057 -73 concentrated. Fl a h chg tography (9:1
hexane/ Et OACH %ﬁ %ﬂh&lﬁﬁ- cthylectanoigacid estsputy &s.te@l‘?gg% [a] D = 30. 2

(c 1in CHCL3). 13Geylit 164 (169 ¢M 8 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 (MgSQO4) and concentrated to give an oil
1.54 g, 79%. Further purification by flash chromatography (95% hexane/EtOAc)
gave an oil. [odp = -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 (35,5R)-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% Pd/C added. After
6 hours the filtrate was concentrated to afford an oil which by 1H NMR was found
to be a mixture of primary amine 106 and lactam 107 (1.75 g) which was used
25 without further purification.

Example 9 (3S,5R)-3-Aminomethyl-5-methyl-octanocic 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



R

CDC13) 176.47, 171.24, 152.72, 133.63, 128.87, 125.86, 80.85, 78.88, 55.34,
39.98, 38.77, 38.15, 37.58, 30.60, 28.23, 20.38, 20.13, 14.50, 14.28. 5
(S)-2-((R)-2-Methyl -pentyl)-succinic acid 4-tert-butyl ester 102 To ester
10W ol 2h9s/6%4866 0- 025 nol ) in H20 (73 nL) and THE ( 2¢A/m20o3a05719C was added a
prem xed solution of LiOH (51.2 nL of a 0.8 Msolution) and H202 (14.6 niL
of a 30% solution). After 4 hours a further 12.8 nL LiCH (0.8 Mc sol ution)
and 3.65 nil, of H202 (30% sol u7bon) was added. After 30 mnutes 10 sodium
bisulfate (7 , sodiumsulfite (13 g), and water (6Q was added
fol l awtﬂ%fggzaweew%eme) togie nppsyl 3§ W ﬁt(-:""’lf‘(;\gb%é‘%’er s were
sepapated n a la ct ( t haglihe hegconmbi ned organic
phasé\{lsis’vve%%Sl grg%égg%t ﬁgtﬁgﬂ@'{)b gﬁg oiﬁ%{}ﬁ’at ﬁg\?aqg\]'di ssol vgglcian %ogpt ane (300 nl).
The epllndn0sdiCly Cwits6§;ilt @PEINp6L6aRchndh €, 58183 #, d0d2; 8 (MySD4) and
concentrated to afford an oil 15 (6 g, 93% which was used w thout further
puri f6@&ation. M5, mz (relative intensity): 257 [ MH 100%.
(3S, SR) - 3- Hydr oxynet hyl - 5-met hyl -octanoic acid tert-butyl ester 103 To acid
102 (3.68 g, 0.014 nol) in THE (100 nmL) at OC was added BH3.Me2 (36 m, of
5a 2 Msolution in THF, Al drich) upon which the solution was 20 warnmed to
roomtenperature. After 15 hours ice was carefully added (in order to
control the effervescence) to the solution followed by brine. The sol ution
was extracted with ether and the conbi ned organi c phases dried (MgJSO4) and
concentrated under reduced pressure. Flash chromatography (4:1 hexane/ Et OAc)
gave al cohol 103 as an oil (2.0 g, 59% . 13C NMR (100 MHz; CDC13) 173.56,
25 80.85, 65.91, 39.74, 39.20, 38.90, 35.65, 29.99, 28.31, 20.18, 19.99,
14.56. WD 2004/ 054566 PCT/ 1B2003/ 005712 -74
, BR) - 5- Met hyl - 3- (t ol uene- 4-sul f onyl oxynet hyl ) - octanoic acid tert-butyl
er 104 To al cohol 103 (1.98 g, 8.1 mmol) in CH2C12 (40 nL) at room
tenperature was added triethylamne (2.4 g, 0.024 nol), DVAP (20 ng) and
tosyl 5 chloride (2.3 g, 0.012 nol). After 14 hours 1N HCl was added and
the two | ayers separated. The aqueous phase was extracted with ether and the
conbi ned organic




phases dried (MySO4) and concentrated. Flash chromat ography (95%

hexane/ Et OAc) gave tosylate 104 as an oil (2.94 g, 919%. 13C NWMR (100 MHz;
CDC13) 171.60, 144.92, 133.07, 130.02, 128.12, 80.80, 72.15, 39.73, 38.09,
.10 37.89WQR2008M5458®. 71, 28.22, 21.83, 20.10, 19.54, 14. RCT/IB2003/005712

(3S, 5R) - 3- Azi donet hyl - 5- et hyl -octanoic acid tert-butyl ester 105 Tosyl ate
104 (2.92 g, 7.3 mmol) and sodium azide (1.43 g, 0.02 nol) were warned to
-50C in DMSO (30 nL). After 2 hours t Hébsol uti on was cooled to room

tenperature iq L. {§8)-3- S el 18ehtatdi€dciwi th ether 15
and the conﬁ%@ggolrogﬁﬁ% 6%1?1%@’539 egﬂ'?f\}g@g)%j an .conf:ﬁghtrat edc‘to gi ve an
oil 1.54 g, 79®4d->-Gueelver purification by flash chromatography (95%

hexane/ Et OAc) gave an oil. [a]D =-8.3 (¢ 1 i , 1;33,. 13C NWR (100 WMHz;
CDC13) 172.01, 80v73, 54.89, 39.73, 39.46, 39.004 ,33.40, 29.85, 28.30,

20.15, 19.82, 14. 52, md- (R 2- Net hyl -pent yl) - pyrrol igh.e- 2- one_ 107 and
(3S, 5R)-3- 20 am nqgrethyl m Wcid tert- but \eét\if\we Azi de
105 was treated with 5% Pd/ C and shaken under an atnosphere of “hydrogen for
20 hours where ugen a further 200 ng ofiwd% Pd/ C added. After 16 hours the
filtrate was concentrated to afford an oil which by 1H NMRywas,found to be
a mxture of primary amne 106 and | actam 107 (1.75 g) whifh W$s used 25

wi t hout further purification. Exanple 9 NH

(3S, 5R) - 3- Ami onet hyl - 5- met hyl - oct anoi ¢ aci d hydrochl ori gle"Fhe [m xt ure of
the am ne 106 and the lactam 107 (1.74 g) was treated wth 3N[HCL(40 nl)
and the solution warnmed to 50C for 4 hours then cool edk¥3N-oom} tenperat ure.
After 12 hours the solution was concentrated and the WMeSPAWEIRND 2004/ 054566
PCT/ 1 B2003/ 005712 -75 rg‘gﬁyébal lized fromethyl acetate to give the am no
acid as a whitegsolid 605_ny.2 2 %ntensbtya,: 188 [ M+H,

‘M5, Q1) z (rel atNudD
100% . Anal . &5 &%EEZPMQ)Z'L 53RO 9.,@11}&,U\I\I/\6(.2\6. Found:
C, 53.83; H 10.1& N, 6.07. 5 Q- THE, 78°C . Q]

Ph” *

CO,tBu . CO,tBu Ph”
113 112 111
l BH,SMe,, THF
TsCl, Eth, NaN3. DMSO,
CO,tBu CO,tBu CO,tBu
114 115 116
RaNi, THF, H, 1

CO,tBu .
H2N/\(\r\ 6NHCL 117

CO,H

Exampie 10 HN;_)/\‘/\

0
118

Methanesulfonic acid (S)-3,7-dimethyl-oct-6—enyl ester 108
To S-(-)-citronellol (42.8g, 0.274 mol) and triethylamine (91 mL,
5 0.657 mol) in CH»Cly (800 mL) at 0°C was added methanesulphonyi chloride
(26 mL,, 0.329 mol) in CH2Cly (200 mL). After 2 hours at 0°C the solution was
washed with 1IN HCl then brine. The organic phase was dred (MgSO4) and
concentrated to afford an oil (60.5 g, 94%) which was used without further
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WO 2004/ 054566 PCT/ | B2003/ 005712 -76 Exanple 10: Synthesis of )
(3S, 5R) - 3- Ami nonet hyl - 5-net hyl - heptanoic acid (S)-(-)-Ctronellol i C 31
H2S™, Owvs LAH H20 _ H02C ~ THF, OCtort ~\ v T ~ 108 109 110 q Ph"

Li CL EtVSR20M(08466C1 , THE 00 LIOH, H202, 0 0 NBHMVDS, PEI/IR2083957T1H 0 Ox f |
YN BrCH2CO2tBu 0 O THF, -78C CQ2tBu Ph C02tBu Ph" 113 112 ill BH3SMe2,
THE TsCl, Et3N, NaN , DMSO HO DVAP, CH2C 2 TsO'W50C _ N3 CO2t Bu CQ2t Bu
CO2tBu 114 115 116 RaNi, TIIF, H2-H&N C02tBu H2N 6N HCl 117 CO2H Exanpl e

100 purification. 1H NMR (400 MEz; CDCl3) 5.05 (1H, m), 4.2 (2H, m), 2.95 (38, s),

1.98 (2H, m), 1.75 (1H, m), 1.6 (3H.s), 1.5 (4H, m), 1.35 (2H, m), 1.2 (1H, m),
0.91 3H, d, 7= 6.5 Hz).

(R)-2,6-Dimethyl-oct-2-ene 109

5 To alkene 108 (60 g, 0.256 mol) in THF (1 L) at 0°C was added lithium
aluminum hydride (3.8 g, 0.128 mol). After 7 hours, a further 3.8 g of lithium
aluminum hydride was added and the scolution warmed to room temperature. After
18 hours, a further 3.8 g of lithivm aluminum hydride was added. After a further

21 hours, the reaction was carefully quenched with 1N citric acid and the solution

diluted further with brine. The resultant two phases were separated and the
organic phase was dried (MgSO4) and concentrated to afford an oil which was

used without further purification. MS, m/z (relative intensity): 139 [M-H, 100%].

(R)-4-Methyl-hexanoic acid 110
A procedure similar to the synthesis of (R)-4-methyl-heptanoic acid 99
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,558)-4-methyl-3-((R)-4-methyl-
c 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,5S)-4-methyl-2-0x0-5-phenyl-oxazolidin-3-yl)-
methaneyl]-heptanoic acid tert-butyl ester 112
A procedure similar to the preparation of (3S,5R)-5-methyl-3-((4R,55)-4-
methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl ester 101
25 was followed giving 112 as an oil (748 g; 31%).

(S)-2-((R)-2-Methyl-butyl)-succinic acid 4-tert-butyl ester 113
To ester 112 (7.26 g, 0.018 mol) in HyO (53 mL) and THF (176 mL} at

0°C was added a premixed solution of LiOH (37 mL of a 0.8 M solution) and



118 Methanesul fonic acid (S)-3,7-dinethyl-oct-6-enyl ester 108 To
S-(-)-citronellol (42.8 g, 0.274 nol) and triethylamne (91 nL, 5 0.657

nol) in CH2CI 2 (800 nlL) at OC was added net hanesul phonyl chl oride 26 .,

0. 329 nol WO me@PRGE2 (200 nl). After 2 hours at OC the sSCHIBYPLYI2 washed
with IN HO then brine. The organi c phase was dried (MpJSO) and )
concentrated to afford an oil (60.5 g, 94% which was used w thout further
WD 2004/ 054566 PCTI | B2003/ 005712 -77 p7l§rification. 1H NWVR (400 MHz; CDC13) .

(311,5) 1 e 0T LLE (s, 30%, Lolfia) g "utsdigely amied o Siom T} o

(R)- 2, 6 D Mgk Rr@TFhol9scuidl LAIERT) 1950k Sulffs A5G R wher THE 1
L) at 0OC was added lithium alum numhydride (3.8 g, 0.128 nol). After 7
hours, a fur{fenl)3was gdddd and lheiwo dhyers rwere Ispparaidd andsthgdaipgountayehe

solution warned to rqgomtenperature. After 18 hours, a further 3.8 g of
l'ithium al urﬁ%?ﬁeﬁ%ﬂ} gﬁ‘e €y _U‘a*?‘f_’%’f%?fﬂcaplmf*% w&re b%eﬂﬁ‘ﬁﬁagﬁotaﬁef”} eaction
was cag ef ul | g OWeNaRedved inhdpthrfel 200 fIaC THe 38Gh1thINCscHAl Whi Altefed \dtr dhd uted
further with brine. The resultant two phases were separated and the organic
phase was drthedilifaty80dd (Mig8Oqp ane noncantrated to affbxsk ah eih (b# Ig) Wt oraswaed used

W thout further purification. M5, mz (relative intensity): 139 [MH 100%.
(R) - 4- Met hy| whkouwd farther putificalibd. A procedure sinmilar to the synthesis of

(R -4-nethyl -heptanoic acid 99 15 was utilized giving the acid as an oil
(9.3 g, 56%9. M5, ??>/z (relative intensity): 129 [MH 100%. (4R

5S) - 4- Met hy| @S:;5R)R-HydreyhgéthykSancthyl-hépiphein peidotesizbuiylleste1bhe 111 A
procedure simlar, to the synfhesis of (4R 5S):4-nethyl-3-((R),-4.methyl -

hept anoyl ) - 5- ph_en@lp-r E@I%‘H%H?ﬁtﬁ-@%@eﬁ%éu%geq}é? ! z{%ﬁ@%%@@k&m i di none
L1 3055 ol ofidid aa 196Hheyt s 52 0 Rk HIEOR 0N s R9GL M ®
(3S, 5R) - 5- Me(268 g, $9pa)- WS4 R/SEplativeritangity 2 206 68856} H 34 YM-SHz)g ), 100868- y| ) -

met hanoyl ] - heptanoic acid tert-butyl ester 112
(3S,5R)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-heptanoic acid tert-butyl
ester 115
To 114 alcohol (2.53 g, 0.011 mmol) in CHyCly (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 TsCI (3.15 g) were added. After 14 hours 1IN HCI was added
and the two layers separated. The organic phase was washed with brine then or

dried (MgS0O4) and concentrated. Flash chromatography (95% to 86% o
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,

19.07,11.37.

(38,5R)-3-Azidomethyl-5-methyl-heptanoic acid tert-butyl ester 116
A procedure similar to the preparation of (35,5R)-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-N», 80%].



TR -
A procedure simlar to the preparation of (3S,5R)-5-nethyl-3-((4R, 5S)-4-
nmet hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-carbonyl )-octanoic acid tert-butyl ester
101 25 was followed giving 112 as an oil (7.48 g; 310
(S) - 2- (RO0BORASEhY | - but yl ) - succi ni ¢ aci d 4-tert - but yl PEVIBA0087IR, et er 112
“(7.26 g, 0.018 nol) in H20 (53 nL) and THE (176 nL) at OC was added a
prem xed solution of LiOH (37 nL of a9 0.8 M solution) and WO 2004/ 054566
PCT/ 1 B2003/ 005712 -78 H202 (10.57 mM>-of a 30% sol ut | on) and the sol ution
‘warned to - . i U sodi um
sulfite (&SS)Qp )?ggmﬁ{/ayggﬁm) gH()ﬁ)H“\gA/%?ﬁg ggﬂgr(l%lggts ?a% AI,ﬁlltlayer were
separ at ed5-anet lmmwdltaydmtybesteraﬁﬂed with ether. The conbi ned organic

hases were concegn t to, an oil ol tane (200 nl).
'FI)'he resul t ant gﬁﬁf’hﬁ&é@ég?‘ﬂ e 66‘93 V»gﬁ'ﬁio‘%\ﬁ’@(?(f?@ngy Hi%eas%ésmg and )
concent r ajgd smeﬁtflfne&daﬁrhuab&. Hefe 6f & %ydfo%@ﬁ 4236 UeBd. THE! etst fwdd her
purification. (3S,5R)-3- Hydroxymet hyl - 5-"net hyl - heptanoi ¢ acid tert-butyl

est 6r 1l4remioved b&@dtmt@nslnd]ﬂl@esulmnt bid ugadepidrast fusthep purification.
(3S, 5R) - 3-hydroxynet hyl -5 10 net hyl -octanoic acid tert-butyl ester 103 was
utilized giving al cohol 114 as an oil (2.68 g, 69%9. M5, niz (relative

intensit yBxarﬁ]ﬂG 1D8MR)-37Mniﬂdm£ﬂi§D-5®ethjmﬂdptanow acid
(3S, 5R) - 5- Met hy] - 3-(t ol uene 4- sulfonyl oxynet hyl ) - he tan0| c acid tert-butyl

este(rjdléS To 1 ot quing3ll{ ang lgqtam A4S yas fegted Hith ln‘E)d?t Og was
15
' e ki Ry oo BT B B R 1

hour s Vme&&tt@ﬁl@atcm M&x@rwl WallsubiBetd® t8)ioNekehangél @Hromditdghphlyd hour s IN
HCl was added and the two éers separated. The organic phase was washed

IR bri newemn sapnglmmp@@p( @singadt womerinmy hydsaxide|te givech M ogr aphy

% / | 9
AR (100 WS Wi S ettt S8 Bt 3080 Bve (33398 S 15
29. 88, 28&&&0n%1hﬁ3rmeth9l-ﬂgptéiblé’>3md,(&&@?é 18- S doEtestive SnteRifyy! - hept anoi o

acid tert-butyl ester 116
174 [M+H, 100%]. Anal Calcd for Cy1gH|9N109. C, 62.39; H, 11.05; N, 8.08.

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




A procedure simlar to the preparation of (3S,5R)-3-azidonethyl-5 25
nethyl-octanoic acid tert-butyl ester 105 was utilized giving an oil 0.956
g, 97% rnl z %rel ative intensity): 228 [MN2, 80% . WD 2004/ 054566
F>CT/|Bzooé‘/‘éé%";‘@é4 79 (S)-4-((R)-2-Methyl-butyl)-pyrrol |P&THB§°°8{?8 118 and
(3S, 5R) - 3- Am nonet hyl - 5-net hyl -heptanoic acid tert-butyl ester 117 Azide
116 (689 ng) was treated with 20% Pd/ C Q0 ng) in THE (20 nL) and shaken
under an at nosphere of hydrogen for 36 hours. The catalyst was 5 renoved by
filtration aithoipgle 11:eSyuklicsitof §38,5863Amirnoneethyl-Svnidilyl-gutandic aedd on. Exanpl e
10 (3S,5R)-3-Anlinonet hyl -5-nmet hyl - hept anoi ¢ acid The xture of am ne 117
and |l actam 118 was treated with 6N HCO and the solutionf warnmed to 50C for
17 hours then cooled to roomtenpéxf.ﬂ\u/é\a’mih concenty I resul t ant
oi | was subj &Rrdprellyl Premidexcharige ¢hr omatography 10 (Dovvex strangly acidic
resin) using 5% ammoni um hydroxide to e a cream solid ich was
recrystallized from nethanol/ethyl acetdte to give (3S, 5R)=3-

am nonet hyl - 5- net hyl - hept anoi ¢ acid, exanple 10. M5, nnlz grel ative
intensity): 174 [MtH, 1009 . Anal. Calcd for CL9H19N102. G 62.39; H,
11.05; N, 8.08. Found: C 62.23; H 11.33; N, 7.89. C V\D 2004/ 054566

PCT/ | B2003/ 005712 -80 Exanpl e 11 Syjit hesi s of
(3S,5S)-3-Am nmet hyl - iid R) brom de ~
HO- 1 119 1 I "FiD_O/N__lO 1 £02{ BG Ph 122 1Z1 sO" N3
H2N COZtBu ph® CO,tBu h\\ K

123 122 121

| ®

o™ (Y ) — (2
CO,tBu CO,tBu CO,tBu
124 125 126
HyN :
CO,H
Example 11
(S)-2,6-Dimethyl-non-2-ene 119
CuCly (5.36g, 39.7mmol) and LiCl (3.36, 80.0 mmol) were stirred °
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 THE (100 mL), and stirred at 0°C for 2.5 hours. It was warmed fo 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

MgS04_ The solution was concentrated under reduced pressure to afford 36.3 g;



—— T

C02t Bu CO02tBu CO02tBu 124 125 126 H2N CO2H Exanple 11

(S) - 2 6- Di net hyl - non-2-ene 119 CuCl2 (5.36 g, 39.7 mmol) and Li Cl (3. 36,
80. rrm)l) were stirred 5 together in dry THE (40 nmi) for . nutes. The
resul t i W8 2WWE#6n was added to met hyl magnesi um chl &F&&mﬂﬁg’ﬁ% n TIIF
(168 nL) at OC under nitrogen atnosphere and stirred at that tenperature
for 15 mnutes. To the reaction susglensi on was added slowy
(R-(-)-Ctronellyl bromde (55.16 ¢,°251.8 mml) in THE (100 niL), and
stirred ap4fCof q8)2,6ODRMthH-nonl2-BRS A4 RANL 110IST 99;21 alifdMekaiHHe and

stirring was continued for an additional 1 hour. The mxture wds cooled to
0C and quédZ Bddlbhi 8% ot U M-d BHETHRSEN. #37dh| or i de soI ution. The suspension
was then extracted into ether, washed with water, and dried over MSO. The
sol uti on was concentrated under reduced pressure to afford 36.3 g; WO

2004/ 054565)-2MethAApraniie 4did 12081 94% of (S) -2, 6-Di net hyl - non- 2-ene as an
oil. M5, nz/z (relative intensity): 153 [M1H, 100%, 194 [ M 1H+CH3CN,

45% . (S)-4- Meilhythe Ksbz,érlaimtIadMnﬁmeTblﬁ (39.Q 8) 233.B nhoR ithptetomn- 2- ene 119

(39 0 g, cetone ( added Jon reagent (2.7
500° vt {1t & e et Fope gt Gy éP8a#V3a&aPWPBW{é dre for 18

hours Thgnd &2Ght G e i %%gg of Na2SO4

and extragrtled |‘r:11t opgéﬂ%tft%ﬁ V\/asﬂﬂmaljlsgﬁg)grévmﬁ%h% I%%Cr??)rrrlle an con ntrated in

vacuo. Thatoialsgtursed seletiowmef Nag$0) uadi extractest inenether. {{/@asrivhsheddvith M NaCH ( 700

nm) and then stirred for 30 minutes. The aqueous t 10 sol ution was washed

Wi t h CH2Chdpe aod diohcentrateid: in m%aHtIthemaU residua cwasddissulved GHRE@tnolThe sol uti on

%’%j . et RO SR v e QTGE R S e o2 donfled aTne et ) 143

H, 10Q3fhtion was washed with CH,Cly, acidified with 10% HCI and extracted into

CH7Clp. The solution was dried over MgSO4 and concentrated to dryness to give

2422 g, 66% of (S)-4-Methyl-heptanoic acid as an oil. MS, m/z (relative
intensity): 143 [M-1H, 100%].

(4R,5S)-4-Methyl-3-((S)-4-methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 121
15 A procedure similar to the preparation of (4R,5S)-4-methyl-3-((R)-4-
methyl-heptanoyl)-5-phenyl-oxazolidin-2-one 100 was utilized giving (4R,5S)-4-
methyl-3-({S)-4-methyl-heptanoyl)-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,

c 60%].

20 (3S,55)-5-Methyl-3-((4R,55)-4-methyl-2-0x0-5-phenyl-oxazeolidine-3-
carbonyl)-octanoic acid tert-butyl ester 122
n-Buli, 1.6 M in Hexane (18.0 mL, 30.1 mmol) was added dropwise to a
solution of diisopropylamine (4.6 mL, 32.6 mmol) in dry THEF (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 (7.6 g,
25.1 mmol) in dry THF (12 mL) was added to the LDA solution and stirred at
-78°C for 30 minutes. #-Butylbromo acetate (4.8 mL, 32.6 mmol) as added to the
reaction and stirring at -78°C was continued for 2 hours. It was let warm to room

temperature before stirring for an additional 18 hours. The reaction was quenched




(4R, 5S) - 4- Met hyl -3- ((S) - 4- et hyl - hept anoyl ) - 5- phenyl - oxazol i di n- 2-one 121

15 A procedure simlar to the preparation of (4R 5S)-4-nethyl-3-((R)-4-

met hyl - hept anoyl ) - 5- phenyl - oxazol i di n- 2-one 100 was utilj LV

(4R, 5S) - AWORMHIRSES. ((S) - 4- net hyl - hept anoyl ) - 5- pheny! - 3 2 ‘
1216.2 g ; 80.0% as an oil. M5, mz (relative intensity): 304 [ Mtl1H, 909,
355 [ MFIH+CH3CN, C 609% . 20 82

(3S,5S)-5-Methyl -3-((4R, SS) - 4- net hyl - 2-0x0- 5- phenyl - oxazol i di ne- 3-

car bonyl ) - ol isgatéd si8tibn NAFHPORS kfracted ifto Bihylacelaté, Md aridieyade (18.0
m., 30.1 nmmol) was added dropwise to a solution of diisopropylamne (4.6
m., 32.6 mmMgSOp They sbidtiopSWasiconcembated o tgivgen solid rédidike eyhiicly wize
tenperature bel ow OC during addition. The mixture 25 was let stir at -5C for .
20 mi nut es disdolvedbrin clom| kkahe TS Qexd@r@lsql@tién gyas 2lkoviedmw|cpol o doymTHE (12
m.) was added to the LDA solution and stirre -78C for 30. m nutes.

t - But yl br onﬁe‘%%i‘t&’ﬁeeb%g?%c‘?ﬁﬂngé%ﬁrﬁ%ﬂ 1%‘?%’&3’@&6 St PEQRitRte HaSang
stirrigng at . MR SRS ] .ngl t90o.1 PPN
terrpersi;t ur ecg%%(%e stirr i%dé%fgfhg%tiﬁlg???%naaslé?\gﬂﬁo‘tlrﬁ{se. é,@I'i{gltenﬁliate) (ct'i on was
quenched WOMS\0A% (b imEdityB2IIMIOGCHZ)3+180 190%d), 41 8M+tHi20% kol ut i on
NaHOPO4, extracted into ethylacetate, and dried over MSO. The sol ution
was concentrated to give a solid residue which was dissolved in hot hexane.
The hexane SR L | i ¥ PPl ef ore cooling
further in SO PSR- Mein g AlE shiicad @rertbioy! SR LA FIETLG and

al | oned to #HydrdxymethyliSviaethyP-oetaneicfdcid feyt-botylesteo28. 4.3 g; 41% M5,

(922 ((S)- 2 Wt 1 Dl 192 6 b 26 THERLA08 0 b il et 9L 96, s - 3.
13ydrgyynet yb-wos |- i | I r . ) ster 12,
in a.frg(xture of #H@#ﬁ&&gﬁ%@ %%%ﬁﬁ%@?%ﬁi%{&?ﬁgﬁ) %@%I@J\A/gs'gggﬁed a

pr e xed S0lgsy 4 ofn SAHTRIZ ol MR GoB A Rd. T fTelllon The

resulting solution was s ours. € reaction was added
sodi um bi sulwdstaddéd safiumasilfm (3 @), fsotimnt hafig) (13 dantiad ster (600nIk)A 1A 1: 1

m xture of ether/hexane (200 nL) was then added and the organic phase was
mixture of ether/hexane (200 mL) was then added and the organic phase was

separated. The aqueous phase was extracted with ether and the combined organic

15 extract was dried over MgS0O4 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.

(3S,55)-3-Hydroxymethyl-5-methyl-octanoic acid tert-butyl ester 123
A procedure similar to the preparation of (3S,5R)-3-hydroxymethyl-5- .
20 methyl-octanoic acid tert-butyl ester 103 was followed giving 123 as an 0il. 4.0 g;
76.0%. MS, m/z (relative intensity): 230 [M-C(CHz3)3+1H+CH3CN, 100%], 189

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

(38,58)-5-Methyl-3-(toluene-4-sulfonyloxymethyl)-octanoic acid tert-butyl
ester 124

25 A procedure similar to the preparation of (3S,5R)-5-methyl-3-(toluene-4-
sulfonyloxymethyl)-octanoic acid tert-butyl ester 104 was followed giving 6.9 g
of 124. MS, m/z (relative intensity): 343 [M-C(CHz3)3 +1H, 70%], 384

[M-C(CH3)3+1H+CH3CN, 100%].



separated. The aqueous phase was extracted with ether and the conbi ned
organic 15 extract was dried over MgSO4 and concentrated in vacuo. The

resi due was dissolved in heptane and let stir for 5 mnutes. The resulting
preciwotmososusss filtered and the filtrate was conc®RTABMOHMEIYr yness to
give as an oil. (3S,5S)-3-Hydroxynet hyl -5-nmet hyl -octanoic acid tert-butyl
ester 123 A procedure simlar to the preparation of

(3S, 5R) - 3- hydr oxynet hyl -5- 20 met h§$~octanoic acid tert-butyl ester 103 was

fol | owegr@k 41 28 0l 1 4 Lo 68000 relative intensity):
230 [ M @%ﬁ%@%&@@xﬁ 1‘8"(5"‘/3' k ﬁ?@%‘ﬂ"f f\'fﬁ‘@(‘%ﬁﬁ%‘ﬁ%% .

(3S, 59) - S- Metthprbediugé sitnilanty the prphratiph oK BSHRWY3-hzideinamei-§- aci d tert-butyl
ester 124 25 A procedure simlar to the preparation of

(3S, 5R) Meetiydostanois acidderidweyl stes 105 wag folleyad eiing 2.8 & 66%icf 128i d tert - butyl

ester 1 I A O ] I khliz (relative intensity):
343 [M%%'ﬁl@@%ﬁfﬂ@gﬂg{)g%%(%@%ﬁ@aéﬁ%m%. WD 2004/ 054566
PCT/ 1 B2003/ 005712 -83 (3S, 5S) - 3- Azi donet hyl - 5- net hyl - hept anoi ¢ aci d
tert-butéé ester 125 A procedure simlar to the preparation of

( 35, 5R) (35,88} 3rdvmingmethyl-Srmethyl-ostangitoacid sert-hutydestesd2¢| ester 105 was

fol |l owed givigng.. " o5 of aSy,an ,0i ~ ARl Z (T iye intensity):
212 [ M C( 043)"’33“%'?#?"' ﬁ%ﬁ @%i@g@é@mﬂﬁ@%% -(%Brétnﬁlﬁ%t@%’tognoi ¢ acid
t ert - but(50.0 edt)ewaslR@irdycet Wt &1 PST 13594 Rovts. OThelddblvtidiwhs fikétdd 1% Pd/ C (1.0
g) in nethanol (f50.0 n) was hydrogenated at 41 PSI for 96 hours. The

Q

sol uti orgigad- 78 |afeerude t B26 gthich wap wsedf inc they meat stephwithowtafthsed i n t he next

step wt rt rifi i o . | atiye 4 nsi 244 [M
S1SD " SRR S, G, Qfend B T (PR 2Lt Lopreiky): 244 |
3S, SIMATATHYON ThgbE. 5- net hyl - oct auoi ¢ acid A procedure simlar to the

eparation of exanple 10 (3S, 5R)-3- am nonet hyl - 5- et hyl - hept anoi ¢ aci d was
foll owed giving exanple 11. 380 ng; 29.0% 111 NWMR (CD3OD) S 2.90 (dd, J =

- 3.9, 8 &) 35%5%-Addnomhemyl s SnethyLoctansic acid

A procedure similar to the preparation of example 10 (3S,5R)-3-

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, J = 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, 1HD), 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%].

eC



15 Hz, 1H), 2.40 (dd, J= 3.2, 12.51 Hz, 1H), 2.20 (dd, Jr 8.8, 6.8 Hz, 111),
2.05 (m 111), 1.55 (m 1H), 1.30 (m 3H), 1.10 (m 21-1), 0.85 (m 611);
M5, mz (relative intensity): 187 [ M1H, 1009, 211 [ MF1IH+CH3CN, 30% . V Sc
VO 2004/ 05WEF804RHP4682003/ 005712 - 84 Exanpl e 12: Synt hesPET/E§2003/005712

(3S, 5S) - 3- Ani nonret hyl - 5- met hyl - hept anoi ¢ aC| d ~ I »"~HOvY :
(R -citronellyl bromde 127 128 HO O | © CO2tBu CO2tBu Ph$ 131 130 129
TsO 7 N3 H2N CO2t Bu CO2t Bu C02tBu 132 8f‘33 134 t H2N CO2H Exanple 12

S)-2,6-Di 2 . , 224.2
ol ) s (o o e R o e (a%6 ., 336

nmml) at OC over a 45-mnute period. Stirring was continueg for an

additional 4 hours at OC. The reacti ) | oW y quen f sat ur at ed
sol uti on of afRedraretiytbrbwide de—ol m addi’ti on of etheg (100 nl).
The resulting white slurry was filtered and the filtrate was_dried over
MySO4. The sol ution was concentrated ukder reduced pressure ¥8 10 afford
26.2 g; 83%of 127 as an oil. M5, mhz (relative intensity): [180

[ M 1H+CH3CN, 100%, 139 [M1H, 909% . WD 2004/ 054566 PCT/|B20G3/ 005712

0 0

hi§ )P
HO < 0 N Y 0 N’k/\/\
O T
CO,tBu 2 COtBu Py 7
131 130 129
TSO/r\é/\ N3 E} — IN =
COztBu COZtBu COZtBu
132 133 134

| l

CO,H
Example 12

(5)-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 0°C. The reaction was
slowly quenched with a saturated sclution of ammonium chloride followed by the
addition of ether (100 mL). The resulting white slurry was filiered and the filirate
was dried over MgSOy4_ The solution was concentrated under reduced pressure to

10 afford 262g 83% of 127 as an oil. MS, m/z (relative intensity):
180 [M-1H+CH3CN, 100%], 139 [M-1H, 90%].



-85- (S)-4-Methyl-hepanoic acid 128 A procedure simlar to that used to
prepare conpound 120 was used giving 15.9 g of 128 as an oil. M5, niz

(relative intensity): 129 [M1H, 100%, 170 [M 1H+CH3 70949 .

(4R, 5SWA20MPPIP6 3_ (( S) - 4- net hyl - hexanoyl ) - 5- phenyl - o&%@&ﬁ@?—%one 129 A
‘procedure simlar to that used to prepare (4R, 5S)-4-Methyl-3-((S)-4-

nmet hyl - hept anoyl ) - 5- phenyl - oxazol i di,n- 2-one 121 was used giving 35.0 g of
crude (4R, 5S)-4-nethyl-3-((S)-4-nmethyl - hexanoyl ) - 5- phenyl - oxazol i di n- 2- one
129 as anSpilMettiyl- i A28 he next step without further purification.
MB, mz Cl10 (refative intensity): 290 [ Mr1H, 100%, '331 [ MF1H+CH3CN, 209 .

(3S, 5S) - 5- Met Wy pr@edyird BinEBY tof that sedl to Prapace comyloong 120 was obdddiiniag 3-

car bonyl ) t be acid teri-butyl ester 130 . racedure simlar to that
decd o PParRrd" 1o Bcpn bty ms. Pk piensity)” 135 M i “160kF

4- et hyl -1zﬂmiﬁ+gm%m,wm_zol | di ne-3-carbonyl)-octanoic acid tert-butyl

ester 15 122 was uSed to give 4.6.0 g, 25.4%of 130 as a white solid. M5
mz (relative intensity): 348 [ M C(CH3) 3+1H, 100%, 443 [M 1H+CH3CN, 100% .,

402 M 0 0 H, 9 -

(38 5[5) - i@:ﬁa@%@eﬂ-ﬁ-ygll-#é?égﬂ-h%mx%ﬁcpmy&roe‘wﬂw@wneé&?er 131 ' Mok
L: A d hdH 7 t . X t hyl - 5-
30 ot vt < oot o Ao sikflaf RS nAISREALE RERRE AR SR A N oY T T D51

as an oi |methyihepianpyl)sSepleniylrexdzolidinsd-one 1217 %a§ Msed Ceising+ BB01DGH] , 173

[ M C(CH3) 3- 1H, % 2 [ ‘%ﬁ? H+CHS)®I 5@. -
(3S, 59) - §‘Réet hy|(“:‘L§S "6‘1‘6%&82%&12#8 Y@W@? 'F)P?'ﬁ OXARRNAInioRet er t - but yl
est er 1324 285%sMAPbiQCle i sd Tl RN nekP steP SvitioRP firfiler Phrifitation. MS, m/z
43S, 5R) - 5-net hyl - 3- (t ol uene-4- sul f onyl oxynethyl)-octanoic acid tert-butyl
Hesi@r 104relatsvefintensityd 2] IM-HIGLA00%], 39 [MBPHHEHaGNo20%]. The product was used
I'n the next step wthout further WO 20041054566 PCT/|B2003/ 005712 -86
(38,58)-5-Methyl-3-((4R,55)-4-methyl-2-oxo0-5-phenyl-oxazolidine-3-
carbonyl)-heptanoic acid tert-butyl ester 130
A procedure similar to that used to prepare (3S,55)-5-methyl-3-((4R,55)-
4-methyl-2-0x0-5-phenyl-oxazolidine-3-carbonyl)-octanoic acid tert-butyl 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(CHz)3+1H, 100%], 443 [M-1H+CH3CN, 100%], 402

[M-1H, 55%], 404 [M+1H, 45%].

(3S,5S)-3-Hydroxymethyl-5-methyl-heptanoic acid tert-butyl ester 131

C A procedure similar to that used to prepare (35,58)-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(CH3z)3-14,

100%], 216 [M-C(CHz)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 (3S,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



purification. M5, mlz (relative intensity): 329 [ M C(CH3)3+1H, 85%, 370
[ M C(CH3) 3+1H+CH3CN, 65% . (3S,5S)- 3-Azi donet hyl - 5- net hyl - heptanoi ¢ acid
tert-butyl ester 133 A procedure simlar to the preparation of

(3S, 5R) - 3Waz20860E666y| - 5 5 met hyl - oct anoi ¢ aci d t ert - but yPCERIBRPABET1Z 55
followed giving 0.76 g, 54.0%of 133 as an oil. MS, inlz (relative
intensity): 198 [MC(CH3)-3-1H, 100%

(3S, 5S) - 3- Am nonet hyl - 5- et hyl - hept anoi®®-acid tert-but yl ester 134 A

procedure si miriggﬁ&nqﬂ%%zﬁ%vg@ﬂteﬂsﬁazﬁgbaﬁ%gt%ﬁgwfgﬁlﬁ%]pﬁmyI - octanoic

acid tert-bL?ty ester s used gl as an oil. The 10
product was [NBEYCHR)4NEI PEHLCAL 65%M t hout further purification. M5, nz
(relative intensi : 230 [[J'I\/HriH, 10094, 271 [ MFAHH+CH3CN, 459% . Exanple 12
(3S, 5S) - 3- Ami nonet hyl - 5- et hyl - heptanoi ¢ acid A procedure simlar to that
used for Ex I 1 S usge i vjn 3S,55) - .

3- am nomnet h333§§kétm¥}ﬁﬂm§1Yi-é%P8{@gﬁéP%°§ afid gert-pagtylester 183 1 ¢ solid. 1H
NVR 15 (CD3OD) SHagke Adnf4p Ao SNBS )32 d0mbligh 5) = 8.2, 7.1
Hz, 1H), 2.05 (m%%rH), %.‘333-11.%%%%%”%1), ESHR3; 5> 0.0 (in 6H):
M5, Mm% (relmtthyleoctanvieasid tor)-butyBestdr 03 M as foldeged giving WHG pHid-0%Nf 309 . NS,

mz (relativy intensify):, 174 [Mt1H, . 100% 1 9%, 215 [ Mt1H
+CH3CN, 20%1%3\?@1288‘4%4%%3%11‘?Mﬁbfgéf@é&%%@n@%%m: Synt hesi's of
(3S, 5R) - 3- Am nonet hyl - 5- met hyl - nonanoi ¢ acid hydrochloride Et MgCl, CuCl2,
Lidl C03, H2SO4, H20 Yl ~ (S)-citronellyl bromde - - - HO2C, 135 136 O

Li OH, H202, (BS)SS)-BAhiindin@hgl-5-rmethyRigRamoic@cil tefBBuBl efler d84Ph' Tom -78 C
CORtBuU Ph. 139 138 &3 edues siomir to hat wsed for (38,585 aminomethyl-5-methyl-

octanoic acid tert-butyl ester 126 was used giving 0.62 g of 134 as an oil. The . '

10 product was used in the next step without further purification. MS, m/z (relative
intensity): 230 [M+1H, 100%], 271 [M+1H +CH3CN, 45%].

Example 12 (3S,58)-3-Aminomethyl-5-methyl-heptanoic acid
A procedure similar to that used for Example 11 was used giving (38,58)-
* 3-aminomethyl-5-methyl-heptanoic acid (0.3 g, 65.1%) as a white solid. 1H NMR
15 (CD30D) & 2.80-3.00 (m, 2H), 2.40 (m, 1H), 2.20 (dd, J = 8.2, 7.1 Hz, 1H), 2.05
(m, 1H), 1.30-1.50 (m, 3H), 1.00-1.20 (m, 2H), 0.9 (m, 6H); MS, m/z (relative
intensity): 187 [M+1H, 100%], 211 [M+1H+CH3CN, 30%]. MS, m/z (relative
intensity): 174 [M+1H, 100%], 172 [M-1H, 100%], 215 [M+1H +CH3CN, 20%]. .



HoCH2CI 2 TsO 'f '- NaN31 DVSO N ti O'tBu CO2t Bu 02~u 140 141 142 Pd/C, H2 N
6N HC1 H2N H2 "~ C02H C021Bu Exanple 13 143 (R)-4-Methyl-octanoic acid 136

5 Lithiumchloride (0.39 g, 9.12 mmol) and copper (1) chloride (0.61 g,

4.56 m¥M020EPB¢onmbined in 45 M THE at anbi ent t enpdtCRARZ0305718t i rr ed

(r) 15 mnutes, then cooled to OC at which tinme ethyl magnesiumbromde (1 M
solution in THF, 45 nlL, 45 mmol) was_gdded. (S)-citronellyl bromde (5.0 g,

22.8 mvol ) was added dropw se and t 8’50l uti on was all oned to warm sl oWy to
10 anbi entExagipRe1 R Syhhedts bh SR)-3.AGmiR Welg 8 2 .QR: avas quenched by
cautious addition of sat. N(:I-ﬁénr(%q), gﬁfgms@ﬁrrng V\nl{oﬁlﬁ%k%%dgﬁd sat. NH4C

(aq) for lodreghderide. The phases were separated and the organic phase dried

(MgS™) and concentra ude product, s wi t hout purification.
To a sol ut@efioRiy Bblie : e , bﬂﬁf&ﬁéﬁ%ﬁmﬂ gtone . at 0C 15
was added Jones' reagent (2.7 Min 'H2SD4 (aq), 40 ni, 10 M\and t he

solution was allowed to warmslow y tad3sanbient tenperature wissh stirring
overnight. The mi'xture was partitioned between Et20 and H2O [t he phases were
WO 2004/ 054566 PCTI | B2003/ 005712 -88 separated, and the organi c phase
washed with brd ne, driedi@¢hlgiy), and concepdfated. The resifdue was
purified by Ifqm oratepgr,ephy q 8: exaneEHEdMe) 8 %14 g (59%
of acid 136 as at@fvorless ot LRMEIM Z I5E.S ) Qi NWR™(tpe13) S
2.33 (m 2H), Lﬁ,g(m 1H), 1.4% (m %uPr 1.23 5 (m , 1.10 (m 111),
0.86 (m 6H). Joriés' reagent was pr1 ared as a 2. 7M soluti &1 by conbi ni ng
26.7g Cr03, 23 ni{BHERUTHRND diluting to 100 mL with H20 (4R

5S) - 4- Met hyl - 3- ((R) - 4- et h\E/(I - oct anoyl ) - 5- phenyl - oxazol i di n- 2-one 137

,

TsCl, Bi,N, DMAP,
© CH,Cl NaN5, DMSO
HO\Q/\/\ >Cly _ TsO 3 N;r\r\’\
o5 e oy
- ; 140 141 142
PdIC, H,

LN - 6N HCl HZN’rY\’\

Example 13 143

) (R)-4-Methyl-octanoic acid 136 i
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 mlL, 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. NH4Cl (aq), and stirred with EtpO and sat. NH4Cl (aq)

for 30 minutes. The phases were separated and the organic phase dried (MgSOy4)
and concentrated. The crude product was used without purification.

To a solution of alkene 135 (3.8 g, 22.8 mmol) in 50 mL acetone at 0°C
15 was added Jones’ reagent (2.7M in HpSO4 (aq), 40 mL, 108 mmol) and the

solution was allowed to warm slowly to ambient temperature with stirring

overnight. The mixture was partitioned between Et7O and H2O, the phases were



To acid 136 (2.14 g, 13.5 nmmol) in 25 nL CH2C12 at 0C was added 10 3 drops
DVF, followed by oxalyl chloride (1.42 nmL, 16.2 nmol) resulting in vigorous

gas evolution. The solution was warmed directly to ambi eptrisine e,
stirred BWOrﬁ“ﬂﬂ?%%‘; and concentrated. Meanwhile, to a SOP{Hl on %@?m}
oxazolidinone (2.64 g, 14.9 mmol) in 40 nL THE at -78C was added
n-butyllithium (1.6 Msoln in hexanes, gf.3 n, 14.9 mmol) dropw se. The

m xture 15 was stirred for 10 mnutes at which tinme the acid chloride in 10 .
mL THE was semheiet], dampvhs eorgdiie pleaet washedawitht bringddiéd nfMigB@s), adnd- 78C,
then warned directly to anbient tenperature and quenched with sat. NH4CL.
The m xt ur ecomsntrged.t i Thonedidvet weasn pErifiedarky sfissh Nt@natographyt {8:1phases

furnish 3. > herineSBOAN o ieiR g 5P 0956 raigfd?ﬁ%’?ﬁsgéj@b{}?ﬁ%iﬁ LHAS: R °8 52,

Lt ne - o 1sb GO Nl a3 @ 360 fis6 fry 180, 3 LEeprdmntias 3

211) , 51.26 (M spd1) 401t 31086 B, 6B BForke® ridbnt WHE pRIHHR 2R OB vas
tﬂpur ti°an.

used Wt hou Tica

(3S, 5R) - 5- Mgblyibn By (coMBiBR 26:74aCH0Y, 230K ﬂaﬁ@meﬁml dilxiag @b 100 Pk Hith25
carbonyl)-nonanoic acid tert-butyl ester 138 To a sol ution of

dii sopropyl #ame (1.8 nL, 12.6 mol) in 30 nL THE at -78C was added
n-butyllithium (1.6 Msoln in hexanes, 7.6 nm., 12.1 nmol), and the m xture
stirred 10 m nutes at which tinme oxazolidinone 137 (3.2 g, 10.1 mmol) in 10

m. THE was € ' e i [ . 20044 04566

PCT/ | B2003/ %%%%"@ﬂ'@%ﬁlﬁ@&ﬁﬁﬁﬁs k%g%{aa?ém}}i}%ﬂﬁ%ﬁﬁz 1 mmol )
was added qui ckl Yo s4i@AB6S@. 1 g,- BOS.mm6l) ih 1S5 MIXOHA A 0 wuedddal war m
slowy to 10C over 3 hours. The m xture was partitioned between Et20 and

sat. NHACL (Gadrpps DMF, folbeed bwebalytphlogided].42ndl.] h6.20m@eul) cespltgeindr i ed
(MgS™), and_concentrated. 5 The residue was purified by flash
chr omat ogr apigereusesas evelugon. Thesohaionpwasararmed digsedy tqiambieptlePeBiugs, of est er

Gty 1 AR CRRRNE 7 cBRtdnpiclP MR IE jo! 81 Jofith b W 7T OO
(quint, J =oRafolidiont11).64 4, A9.4 Nnmbt)) in 244G /m{ATHE & Y7HC was added
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 EtpO and sat. NH4Cl (aq), the phases were separated, and the

organic phase dried (MgSO4), and concentrated to furnish 3.2 g of oxazolidinone

20 137 as a colorless oil. LRMS: m/z 318.2 (M+); 1H NMR (CDCl3): 6 7.34 (m, SH),

5.64 (d, J =7.3 Hz, 1H), 4.73 (quint, J = 6.8 Hz, 1H), 2.96 (m, 1H), 2.86 (m, 1H),
1.66 (m, 1H), 1.47 (m, 2H), 1.26 (m, 5H), 1.13 (m, 1H), 0.88 (m, 9H). The crude

product was used without purification.

(3S,5R)-5-Methyl-3-((4R,5S)-4-methyl-2-o0x0-5-phenyl-oxazolidine-3-
25 carbonyl)-nenanoic 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 mixtare stired 10 minutes at which time oxazolidinone 137 (3.2 g,

10.1 mmol) in 10 mE. THF was added dropwise. The solution was stirred for



16.4 Hz, 1H), 2.40 (dd, J = 5.1, 16.4 Hz, 111), 1.69 (m 1H), 1.38 (s, 9H),
1.28 (m 10 7H), 1.08 (m 1H), 0.88 (m 9H); 13C NWR (CDC13) S 176. 45,
171.22, 152.71, 133.64, 128.86, 125.86, 80.83, 78.87, 55.33, 40.02, 38.21,
37.59, WO 20840548686, 20.29, 28.22, 23.14, 20.41, 14. FEVIBIIRISTRY | Cal cd
for C25H37NOG: C, 69.58; H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N,
3.05. (9)-2-((R) -2-Met hyI-hexyI)-sucg& nic add 4-tert-butyl ester 139 15. To
a solution of ester 138 (2.65 g, 6.1 mol) in 20 nL THE at 0C was added a

pr ecool ed : | Wiy ' ratg 1( O3 d hydrogen
per oxi de (3 g%@?a&ﬁ%@ﬂsﬁgﬁ%ﬁﬂpﬁ?%’n 1%(} [#Elgﬂzgagtﬁgd m %Jcl’l%p was

stirred vidppwaseshty-SDBC, & thermixtige waseadlosdn@dwinm slobilgné 10BORREAt ure and Q
stirred 9Q . m nutT s. The reactiaon was. quenched at OC by addition of 100 nL
10% 20 Nahews- (Lhg)mixiwe wasxpaitoned hetweersEigO mﬁesthékb,@v(éq)e thepar at ed,

The cr ude SRR erbuniaehani (e ieau Aaes ok (MgRO: and concomuaied.
3S,5R) - 3=kvdr oxynet hyl -5- methyl - i i d tept-butyl ester 140 T

Sol 1 on AR it Wi bt BF 5otk oA s hit rkles BB 25 e
bor ane- di R 2.89?3369%) 6P ERECISY 15 Wct%/ibﬁ@srbﬁ%s@alﬁﬁgsoli‘&, ﬁarﬂ},m?sszcmml ), and

the m xture was al to warmslo to anmbi ent tenperature overnight.

Addi ti onal[a%% PivB1 s addedramy; et Mq@@@&g&gg@l(ﬁﬂ ey, sepsiaed (ca. 5

m.). The redaction was quenched by addition of then partitioned

bet ween Ey207 arjk, S3t), 4N3 t,(£9)6.8 THE 1p)2309 (WErEN)S e @ued.= aigd the
organi ¢ WO 2004/ 054566 PCI/1B2003/ 00571%1) -90 ﬁgﬁag)swash(gg’ with brine, dried

(MgSO8) , dhd Boddbni 40 (dd Ji=o5-pr 4 Bz, BHE M (m, 1D, 1 8RN6:9H)N1.282m6. 1; 1H NWR
15> 30T 08 G- 100054 (- BE: g NMRAGTGIa) 8176984125 62 e 5H) - 2. 03
crude. pr oddabHdls Shclisis Rise. poev paadi ot Bs )37 5 AR ° T
cater 141 T0oar a3kl ShaBEE: SR e Y RN S8 e e

H, 8.64; N, 3.25. Found: C, 69.37; H, 8.68; N, 3.05.

(S)-2-((R)-2-Methyl-hexyl)-succinic acid 4-tert-butyl ester 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 mlL) in 10 mL HyO. 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 NaHSO1 (aq), then extracted with Et9O. The phases were separated, and the
organic phase washed with brine, dried (MgS0Oy4), and concentrated. The crude

acid 139 was used without purification.

(35,5R)-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.

5mL). The reaction was quenched by addition of MeOH, then partitioned
between EtyO and sat. NatHCO3 (aq). The phases were separated, and the organic




(0.1 g), p-toluenesulfonyl chloride (1.37 g, 7.2 mmol), and then
triethylamne 10 (1.8 ni, 13 mml) was added quickly dropw se. The m xture
was warmed_imedi ately to anbient tenperature follow ng addition and stirred
over ni ght ,\WORM403#%%not proceed to conpletion. The m xt urBCTHEERMUBASTR2 oned
between Et20 and iN HC (aq), the phases were separated, and the organic
phase washed with sat. NaHCO3 (aq), d\rgaed (MgS™), and concentrated to
provi de tosylate 141. The 15 product s used without further purification.

(3S, 5R) - 3- AzhdedmRiakhed RitHEihe! dAed WSO 49.Chsk b&ﬁdenﬁabaltoqﬁbaﬂe Jadé’ohbl

procedure simlar to the preparation of (38 5R) - 3- azi donet hyl -

ol orl ess. o1 LRHES *{?@‘3‘338‘%'“%“&’”@*?%&??@ S SO T ?3'133%143 2 "

Hz, 20 1 1P~ 1 = 149 ; =1 1
a0, H2911()&1 ﬁl(lgd) G%HZHQJ)ZQS@(S?W 1&0@ 762H% 1m62gﬂid.i ﬂr%lrses 1;‘)

(3S, 5R) 3- ArhimyotHBY, By03- 6n 2l 1142n(sn QHD L24 dind Gﬁpdl B%himoﬂHieO 8SHm,H)de 142
(1.0 was ,Hi/dro enat.ed in th‘ﬁ B_{lesenc%gof 20% Pd/ C, EtOH, at 45 psi of H2
Fuhoyhpg

for 1 hour s e TFeREOGUCt AS use 84} 143 which 25 was concentrat ed

and used w thout purification. To the am no ester 143 was added 6 nL 6N HC
(agq) and the m xture was heated t flux 90 m putes, cool ed, and

concent r at ed3S @T%Meéhylri’zﬂﬂ’l@ﬁeﬁr "Etymt!ﬂﬂr@?nﬂ"&? agidtent- Batyd (45%from

azi de) of (3 “,t'i.FiI) 3- am nonet hyl - 5- met hyl - nonanoi ¢ aci d hydrochl oride as a
colorless crys |1I ne solid (HO salt), and a second crop of 82 ng (10% from

WO 2004/ 054566 P(Ié ki8dA6I314806/IM2mmof1ine30 k) CHIE1 2AtP O Whe addsd DVMAF
146-156C. LRMS: mfz 200.1 (M+); 1H NVR (CDC13): S 2.87 (dd, J = 13.2, 5.4

Hz, 111), 2.(091 g)dq:tolumeélﬁfoayl EhBride, (mmg,, 72 Bfol)( dnthhen GnSﬂllyIIa.nnﬂél) 2.0
(m 1 , 1.31 1.09 (m 7110, 92 (m, 111), 0.68 (m 611) Anal
Cal cd1®or c101+$zgu]koz mmol) seas saddeg) q%klw oRwiss. sihie myxhEe was warmsdgo: - H

10.10; N, 5. @g &, f}ll g.%l f
5S) - 3- Ami norr%?cﬁ m‘) Qenﬁg%zgﬁm C eZiéo:?l v'&i%sﬁ%%?m '&dcit?ectov&mgn ‘b?‘ d H2SO4,
H20 (R)-ci t rdiﬂeiot piocbédnlaﬂ cdenpletidd 2T mixture was partitioned between Et20 and 1IN

HC1 (aq), the phases were separated, and the organic phase washed with sat.

NaHCO3 (aq), dried (MgSO4), 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 (3S,5R)-3-azidomethyl-5-
methyl-octanoic acid tert-butyl ester 105 was followed giving azide 142 as a

colorless oil. LRMS: nv/z 200.1; 1H NMR (CDCl3): §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, 9H),
1.21 (m, 8H), 1.00 (m, 2H), 0.81 (m, 6H).

Example 13 (3S,5R)-3-Aminomethyl-5-methyl-nonancic 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 (3S,5R)-3-aminomethyl-5-methyl-nonanoic acid hydrochloride as a
colorless crystalline solid (HCI salt), and a second crop of 82 mg (10% from



144 145 Adb~ HO 11011, H2®2, O LDA, 0 THF, H20 A » BrCH2CO2t Bu OANU | ~
C02tBu. g " | Ph' CO2tBuTHF ' -78 Ph' 148 147 146 BH3SM2, THE TsCl, Et 3N,
DVAP, HO CH2CI2 TsO '3, DMSO N 3 (C02tBu O2tBu 02tBu 149 150 151 Pd/C, H2
N 6NHCI M@®IOY/O54F66 ~ CO C02t Bu Exanpl e 14 152 The (S)- ackGI/IB2MINAST1pr epar ed
from(R)-citronellyl brom de according to the procedure outlined above for
(R -4-methyl -octanoic acid 136. The yield was 10 conparabl e and the 1H NWR
spectrum was identical to that of th@l{R)-acid enantioner. LRVB: mz 158.9

(Mr1). Oxaz d| none ed fromacid 145 as descirl bed above for
(4 55)/$Zﬁ§ R A PR TRV phea)0 gk FN one 127
5. 64 15 (400 D AT {ﬁ#ﬁ“ﬁ%ﬁ?ﬁ;‘ﬂm@sﬂ’d?f 573 1 188300, %5035

1.71 (m ] 054566
b | 00 bhE bR 4D Zbg)(tm’]méglt éﬂ%%%g‘?%ﬁ?ﬁ%ﬁ)% m i OB O rone 146
as descri Weq 6H)oAnal. Calcdcfmﬁmﬂghl\lﬁﬁll ICRYB:570Hz 1643; N, 6]¢08ByundAlc;ohol 149

was prepared fromthe t-butyl ester 147 as descri bed above
5 55.69; H, 10.10; N, 5.86.

Example 14: Synthesis of (38, 58)-3-Aminomethyl-5-methyl-nonanoic acid

EtMgCl, CuCl,, LiCl
(R)-citronellyl bromide ——— el : Cr04, H,804, H,0

HO,C N
144 145

O LiOH, H202, LDA,
Ho‘\("(\’\ THF, H,0 Q0 BrCH,CO,tBu 09N9\"\"\/\
S CopBe G e THRTEC ot
Ph* ' CO,tBu a PR
148 147 146
lBH3SM2,THF

TsCl, Et;N, DMAP,

OztBU C oztBu OztBll

149 150 151

Pd/C, H, 1

N - 6N HCI H2N/\(3;2vm:

CO,H

c 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 IH 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-methyi-3-((R)-4-methyl-octanoyl)-5-phenyl-oxazolidin-2-one  137.
LRMS: m/z 290.1 (M-27); 1H NMR (CDCl3): 67.38 (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).




for (3S,5R)-3-hydroxynet hyl - 5-net hyl -nonanoic acid tert-butyl ester 140.
LRI\/IS 5 mz 156.9 (M 100); 1H NWR (CDC13): S 3.60 (dd, J = 11.0, 4.6 Hz,

3.45 (d = 11.0, 6.8 Hz, 1H, 2.24 (m 2H), 2.04 2(s
911) 1. 1W(0120§ﬂ“-‘(4ﬁ?6 7H), 1.11 (m 111), 0.84 (m 6H). Ei’é””r’g‘“ﬁ’ﬂ“]’
5S) - 3- Ami nonret hyl - 5- met hyl - nonanoi ¢ acid (3S,

5S) - 3- Am nonet hyl - 5- net hyl - nonanoi ¢ aci 39/’ was obtained from149 AW. 10 as
descri bed above for (3S, 5R)-3-ani nomat'l‘?T 5- et hyl - nonanoi ¢ acid

hydrochl ori de. Th@Butyiufer 11 was blephdSraR bRiZoldinoas 196ks feRebby abee exchange
chr omat ogr aphy on Dowex 50WK8 5 00 nesh, HHFormresin, using 10%N\NHAOH as
el uant to prfmmﬂﬂlnélﬁde@se‘l/zmlﬁMx%ﬁ)sol i d was washed twice with Et20

1720 (Wa28y:  1ARRe AL OEBGdar RSHostyl Bler 47, b5 Bbsorthibove 2 )7 2
1.96 (m 21%g (35 A-Hydrd etlayILS rﬁdﬂhylﬁidhan&c Q6id (¢r-badyl ksteP1406 LRMSSH) . WO
2004/ 054566 PCT/ | B2003/ 005 -93 Exanpl e 15: Synthesis of

(3S, 5K - 3- Am/ndﬁﬁﬂm-lﬂeﬁﬁmme@@lﬁ &8i60 (dafy 0.0, 426@2, 1H),34%Lr 03,
H2SO4, H20 (S)-citroneilyl bromde THF, OC tort 153 154 GO --;NH Ph' Lid,
Et 3N, o Li Oddd, H2£121 0(0.8HMA, 1HYe 300 @, ZHHE 04, TZH), HAQ (s/9H), 1. 17- BBE(1H2CO2t Bu A
N g _ OOZtB EEEP\%_I%F -7 C tort Ph? -~w 157 156 CO2 155 BH3SM2, THP
TsCl, Et 3N, CH2C2 Tso~ 50C N3 Y~CO9U €02t Bu Co2t BU

Example 14: (3S, 55)-3-Aminomethyl-5-methyl-nonanoic acid
(3S, 58)-3-Aminomethyl-5-methyl-nonanoic acid was obtained from 149
10 as described above for (3S,5R)-3-aminomethyl-5-methyl-nonancic acid , '
hydrochloride. The crude HC] salt thus obtained was purified by ion exchange

chromatography on Dowex S50WX8 50-100 mesh, H-Form resin, using
10%NH4OH as eluant to provide the free base. The waxy solid was washed twice

with Et20 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, J = 5.9 Hz, 2H), 2.14 (m, 1H),
1.96 (m, 2H), 1.25 (m, 1H), 1.12 (m, 6H), 0.96 (m, 2H), 0.66 (m, 6H).



158 159 160 5%d/C, TBF, H2 1 112N~yw 3NHCO H2N~ CO2H 50 C C02tBu Exanpl e
15 161 (R)-2, 6-Di nethyl undec-2-ene 153 A procedure simlar to the
preparation of (S)-2,6-dinethyl-non-2-ene 119 5 was used giving 153 as a
col or | 3&320u054560. 16 g, 98% . 111 NVR (400 MHz, it QRAVB)2063/851Q-5.06 (m
AH), 2.10-1.89 (m 211), 1.66 (s, 3H), 1.58 (s, 3H), 1.34-1.23 (m 411),
1.15-1.06 (m 211), 0.88-0.81 (m 1111). (R)-4-nethylnonanoic acid 154

(R) -2, 6-Di met hyl undec- 2-ene 153 (10983 g, 55.03 nmol) was dissolved in 10

1) vas I NSRS R AR R AT RR oo © 10

tenperature over 18 hdudss CiithgliCeacti on waso DgE,®Nn' to water/ Na2SO4 (200

m.), and (6%@%%@%&&%@&%%@;@4*&@0 m.). The
conbi ned organi cs were TE@Gtgver MgSOH4, filtered and rotovapped to give an
oil. 15 The crude oil was dissolved M CH2C12 (400 gltj)) andi¥ool ed to -78C.
Ozone was WD 20041054566 PCT/|1B2003/ 005712 -94 bublosd i ntjo reaction until
blue to renove traces of the inpurity (6E)(3S)-3, 7en’dimet hyfl oct a- 1, 6-di ene.
D net hyl sul fide (5 nL) was added, and the reactionliCsEgN.red at room
tenperature for 2 hours, The solvent was renoved, ¥ad rude materi al

chr onat ogr R | iR Bt %govm'th 20%LBL0Ac/ hex 1yos0i ve oil. The 5 oil
was di ssol ved S, g her . THEGRO n ), Ml@%—?@%{rx 25 ).
The aqueous | ayer’s were conbi ﬁemamﬁmwmp@t‘her 50 nL). The
aqueous | ayer wes cooled to OC anaseact di fied with HO . Thasgci di c | ayer was
extracted with Bk 100 nL), and the conbined extracts dried over

ed E

MySO4, filter nd rotovapped to give 154 as an oil (6.86 g, 54% . 1H NWR
10 (400 MHz, 3) 8 BCYBDRAP(mMm 411), 1. A@n}obBo(m 211), 1.47-1.11 (m

s01), 0. 87}-1(9\63«(,@ 6€f,cL,[ a] D = -WL\ | o HCL3) .
OztBu o COztBu 3/\(2;;;'“\/

158 159 160

5% PA/C, THF, H, l

3N HCl H,N
N/\(Y\/\/ _ o /\(\r\/\/
Hy 50°C CO,tBu

CO,H
Example 15 161

(R)-2,6-Dimethylundec-2-ene 153
A procedure similar to the preparation of (S)-2,6-dimethyl-non-2-ene 119
5 was used giving 153 as a colorless oil (20.16 g, 98%). 1H NMR (400 MHz,
m CDCl3) 6 5.10-5.06 (m, 1H), 2.10-1.89 (m, 2H), 1.66 (s, 3H), 1.58 (s, 3H),
1.34-1.23 (m, 4H), 1.15-1.06 (m, 2H), 0.88-0.81 (m, 11H).

(R)-4-methylnonanoic acid 154
(R)-2,6-Dimethylundec-2-ene 153 (10.03 g, 55.03 mmol) was dissolved in
10 acetone (270 mL) and cooled to 0°C. Jones reagent (CrO3/H2SO4) (2.7M,

120 mL) was added dropwise, and the reaction allowed to warm to room
temperature over 18 hours. The reaction was poured on to water/NapSOy
(200 mL), and the aqueous layer extracted with ethyl acetate (4 X 100 mL). The
combined organics were dried over MgSQy, filtered and rotovapped to give an oil.

15 The crude oil was dissolved in CH7Cly (400 mL) and cooled to -78°C. Ozone was



(4R, 5S) - 4- Met hyl - 3- ((R) - 4- et hyl - nonanoyl ) - 5- phenyl - oxazol i di n- 2- one 155
Compound 154 (6.504 g, 37.76 mmol) was dissolved in THE (95 nL) and cool ed
to OC. Triethylamne (19.74 nL, 141.6 mmol) was added dropw se, 15 followed
by dropwi w0 z2mdisisen of trimet hyl acetyl chloride (6.98 nPCTAB2UFMYE )  The _
thick white suspension was stirred at OC for 90 mnutes. LiC (1.86 g,

41.54 mol ), (4R)-4-nethyl-5-phenyl -1, 3-oxazolidin-2-one (6.824 g, 38.51
mmol ), and THE (70 nL) were added, and9*e reaction warnmed to room

t enperat ur e t t &% | re~taken up '
in 20 EtQAc, apﬁjlé{ielg% eaﬁb?l %ﬁg wash gaegﬁg‘ff% y vvl‘:tﬁl(Ej &E&ﬁ%&? :f’?ltrate
was washed dimethyluatact,6{dtene. Eﬁm&tliylsmﬂimb 45 ile). whbeadied,annd stheereactibn ed over

MySH4, filtered, and rotovap e crude material was chro tographed on
silica el utisfgediat FPOHNF%\H?F%/ H’é?cl‘r%&s the gplyent; was egaoygdond fom@%

566 (o, ) st cfmqpliblebor sl nfngd bDoBRiOART Y ¢ T TR

111), 2. 93- 2ilB®ag dissAl¥dd in hef4A100 61 )(aid ekirhdted WittbPO%. NEOHWQ%MmLMG 1.36
(m 2H), 1.27-1.16 (m_ 2H), 0.92-0.87 (m 8H); [a]D = +34,1 (ci in CHC13) .
WO 2004/ 054586 REROReJaRs? (087 1gombigel and extracted with ether (50 mL). Th

Car bony! ) - dBURs oy wes grted, DY and apieia RABCLQTRERuS 1?2?3%8 the
prepar at i on RtradtdP, v@@x Bro&d 3 he Do(hitR 2 the combined extracts dried over

met hyl - 2- oxo- 5- phenyl - oxazol i di ne- 3-carbonyl )-octanoi ¢ acid tert-butyl ester

122 5 was f¥l Sgﬁeﬁlt&bﬂlaﬁﬁ rotovapped to gzwe 154 as an oil (6 86 g, 54%). 1H NMR
(3S, 5R) - 5- et 3-((4R, 5S) - 4- et hyl - 2- oxo- 5- phenyl

oxazojg di ne- OQMHQ"W,‘DH @aaglzzzsa datrgr t.70ut6p) (e SHEy, 14561.a% (&) g3
(0. 66189, 90% I'H NIVR( 0 Mz, CghC13§-I?8 7.41- 7( ZBI?m 5H), 5(638H()d J = .

7.33 Hz, 1t).37-6.8% m(,q o]p =10.48¢1 b CHEYY)., 4.33-4.26 (m 1H), 2.68 (dd, J
=16.4, 9.77 Hz, Zt ng {ﬂ 48(—16 ?88 Hz, 111), 1.68 (quin, J = 6.6
Hz, 111), 150132(m 10 10H) 128121 (m 1H), 1.15-1.08 (m 1H),

G13) (DM e nonbnpyly S nhera hpBins B 152, o1 157
~ Conpound 156 (5. 688mPount?tsaycvmmlg) 398 rﬁhﬁﬁ%éé&ﬁssb&eﬁ"ﬁ/ﬂﬂﬁ@(% ml) and
cooled to 0°C. Tricthylamine (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. LiCl (1.86 g,
41.54 mmol), (4R)-4-methyl-5-phenyl-1,3-0xazolidin-2-one (6.824 ¢,
38.51 mmol), and THE (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 MgSOQOy, 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%). 'H NMR (400 MHz,
CDCl3) & 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 (cI in CHCl3).



(60 mMJ14 nm) and cooled to OC. LiOH (1IN, 18.89 nL) and H202 (35% 15 4.45
m., 50.4 nmol) were conbi ned, and then added to the reaction dropw se
keeping T <5C. the reaction was stirred at 0C for 4 hours ang0 enched with
Na28039‘("9.29°4é‘¥453ﬁd NaHSO3 (3.4 g) in 50 mL H20 added J%EBW@ 5(#129 reaction
was stirred for 15 mnutes, and the |ayers separated. The aqueous | ayer was
extracted with Et OAc (3 X 100 m), t he conmbi ned extracts dried over 20
MySO4, filtered, and rotovapped to giVe an oil. The crude material was

di ssol ved(3S, mﬁ-ﬂan@ﬂ&(mﬁmn&dﬁﬁ&dﬁ@sxgjh%ﬁypw&enmes .(250 nL). The

suspension was _stirred for 20 mnutes the solids filtered and washed
wi t h hept sirbonyRleranaic acid texhutykesterdS6 t h 60C H20 (100 i), dried over

D00 11 LA o SRR hoffo 50 35 el s GrtSonl e

(3S, 5R) - SHH;]M-@)QM blydnyﬁoﬂﬁtohﬁine@emy@) astitbid 8018 tdtbuty] @8dran2158
Compound 157 I ssolved in anhydrous THE (123 nl)

gndscool elfas 3’115’@’6 %ﬁﬁ&@%ﬁ‘ﬁ%ﬁt@m%q(ﬂ@ Seyfpnethyk2-0xe15-phegyl- 31_) was added
WO

2004 0545RE ARG 5 GRS 430 B o1 ga s WRE bR (oo ! o vas
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mat eri al | u .2 hexanes to
give 158 ‘E‘?z“é"“@ W%‘i“‘ﬁ‘% B, A2 B H%W@ R T 250 O

1H), 3. 431(—1@[.(:241](@51,155166 8.88d 14 H) 158 (cﬁnmh(dﬂﬂmﬂ),msm 324067 Hz, 1H),

L 2.3 5510 li%fza?raé‘ﬁﬁsw%s by 115 658 8l M RPEF 6 0 8 (m
S, SI\R/;S 5§%ﬁ4§ i?‘i%f&@iﬁ‘ﬁ&ﬁ%&@?&?%t hyl ) -decanoic acid tert- but yI

10 ester 159 Conpound 158 (2.27 g, 8.33 mml) was dissolved in CH2C12 (30
mL) amd cooled to OC. Tosyl chloride (1.91 g, 10.0 nmmol) and catal ytic DVAP
were  addé-2-(@Z2Methyishepiyl pomccinio ddid: 4-tert-biatyl ester AF7 am ne (2.55 ml, 18. 33

ol ) . Compound 156 (5.608 b, 12.59 mmol) was dissolved in THF/HyO

(60 mL/14 ml) and cooled to 0°C. LiOH (1IN, 18.89 mL) and HyO9 (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
~NapS03 (6.3 g) and NalISO3 (3.4 g) in 50 mL. HoO added dropwise. The reaction
was stirred for 15 minutes, and the layers separated. The aqueous layer was
extracted with EtOAc (3 x100mL), and the combined extracts dred over
@2{) MgSOy4, 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 HyO (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 anhydrons 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



The reaction was then stirred at OC for 18 hours. The sol vent was rotovapped
off 15 (renoved under reduced pressure), and the crude material washed with

Et OAc and 68{%_@&6 The solids were washed with Et OAc, @,E/gg@ﬁs@b% }{ ate

washed with (20 m.), brine (30 nm.), dried over ered and
rot ovapped. The oil was chromatographed on silica eluting with a 5%

Et OAcl hexanes gradient to 10% EtOAc/ hgganes to give 159 (3.399 g, 96% as
an oil. 1H NWR (400 MHz, 20 CDC13) 8 7.75 (d, J = 8.30 Hz, 2H), 7.31 (d, J =
8 30 Hz, 2Hptinad 9& { ddur. The @adin was Sdoled o 109C, aﬂd@le(ldntﬂ WﬁhQ\JGQH 5. 37 Hz,

2 0 (2ng S?QDTZ?)@dé%CF 350%34236 1 )ég%lz’gg”‘%sss“@}fm]@@f& %P%‘;%Olg'%'t, 111),

1.08-0.81 (%toaz}%)ed%ff Orift ddé Matdtdl wdsdnebmatokFaphed 6h dilica % Jwith25
(3S, 5R) - 3- Azi dortet hyl - 5-met hyl - decanoi ¢ acid tert-butyl ester 160 Conpound

159 (3.01 920% BEOAFMERanes 86 158 @28 &; 667%Y as B8 oi) IHDINIR @00l NONRO (12 nl)
were conbi ned and heated to 60C for 3 hours. Et QAc (100 nL) was added to

the rdacti oCREd) Hi3.6%350.(wT AED)sHH#3 (s, Vier El.hpGRe danlt, 2.31 s JRMW.H), and
the filtrated evaporated. The crude material was WD 2004/ 054566
PCT/ | B2003/ (d%77H2, 1HR 2. Zh(dshdt-o - 4phed Ha 181 206202 tmniH 143 69OH),

Et CAc/ hexanes IL.ve 0 I 1w 899 .

(3S, 5R) - 3- A a0had 4@%@?‘}%@&@? Loi % (i, @b&%ﬁ‘o&}t@r 6FaMR <ol ution
of conpound Ag%(?(’"/ .|6 in THE (50 nL) was 5 shaken over 5%
Pd/ C under ﬁ gN{)re sure for 8 hours with three purges of hydrogen.

The catal yst was flltered off and the filtrate evaportated. The crude

mat eri al don | uti th netha ive 161 as
et iaﬁﬁh?%ﬁxﬁﬁf mee uEpylo as@f%lﬁd s e o 33
Hz, 1d—|) 2-e'§ﬂar(1§§ = 12.7, 6.59 Hz, 2.26 (dd, J = 14.5, 6.96, 1H),
2.12 (dd, J= 10 14. 5 6.47 Hz, 111), 1. 91 (m 111), 1.91 (m 111), 1.43 (s,
12H), 1. 39 1.25 (Gompownd 158 (227 g08.33mmol) Tyas dissaived 97 Clmﬁ?SOmLBe 0. 82
(m 6H). Example 15 (3S,5R) - 3- Am nonet hyl - 5- net hyl - decanoi c_aci d Conpound
161 (1,20 g,and.conloarpi0fCufesyhehlogde (b9ECIHA TamoPignd 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
HCl (20 mL), brine (30 mL), dried over MgSQy, filtered and rotovapped. The oil
was chromatographed on silica eluting witl; a 5% EtOAc/hexanes gradient to 10%
EtOAc/hexanes to give 159 (3.399 g, 96%) as an oil. Iq NMR (400 MHz,

20 CDCl3) 6 7.75 (d, J = 8.30 Hz, 2H), 7.31 (d, J = 8.30 Hz, 2H), 3.99 (dd, J = 9.65, ‘
3.54 Hz, 1H), 3.89 (dd, J = 9.52, 5.37 Hz, 1H), 2.42 (s, 3H), 2.28 (dd, J = 14.7,
6.23 Hz, 1H), 2.19-2.14 (m, 1H), 2.10 (dd, J = 14.9, 6.35 Hz, 1H), 1.38 (s, 9H),
1.31-1.17 (m, 3H), 1.08-0.81 (m, 2H), 0.79-0.76 (m, 6H); [oJp = -10.1 (cl in
CHCl3).

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 (20mL), and the filtrated evaporated. The crude material was



(30 mL) for 4 hours. The solvent was evaporated, and the oil washed with
tol uene, 15 and evaporated. The crude material was passed through an ion
exchange col um (Dowex 50WK8- 100, strongly acidic) eluting with water, then
0. 5N NH¥O200408&5btat e ( 3S, 5R) - 3- am nonet hyl - 5- net hyl - dePGRB2003085H2as a white

solid (0.725 g, 75%: np = 174-175C, |11 NMR (400 Miz, CDC13) 8 2.83 (dd, J
= 12 69 4.88 Hz, 111), 2.70 (dd, J = 13.1, 7.45 Hz, 1H), 2.08 (d, J = 6.59
Hz 1.98 (m 111), 20 1.28-1.209%m 111), 1.19-1.09 (m 2H), 0.99-0.91

(m 2H) 0] . 1) :Qr 5 (M, 109 .. 1 Mt-41, 100% ;
[a]D = -5. c}&?n%t%gﬁg lll\-l/%fé A%“édﬁﬁ’/ %%éé@%ﬁz@@)’%g@gﬁm 9%8 Exanpl e
16: Synt hedi8s ©B89%3S, 5S) - 3- Ami nonet hyl - 5- et hyl - decanoi ¢ acid nPrMd,
Cud 2, LIC C03, H2SO4, H2O (R)-citronellyl bromde '"nn OC tort 1 HO2C.,iw-
162 0 163 it Ph' LicC1, Et3N I\/EBOOOI THE O bOB H2A21 WA, HO THF, 00

9H20 Br CHzg.g Ng-SJA% BM m@ﬂ:?&&ii'téﬁlﬁutyl@tegéki’ re ph' ~-~ 166
165 164 BH3SMR, THF IsCl, Et3N AP, NaN31 DWVEO, ., Cl5 TsO 50C N --

" 3 02t Bu 002t Bu @@Blﬁionlﬁcom&uhdglm (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 filirate evaportated. The crude
material was chromatographed on silica eluting with methano! to give 161 as an
oil (1.21 g, 71%). 1H 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 o0il 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 NH4OH.
Isolate (3S,5R)-3-aminomethyl-5-methyl-decanoic acid as a white solid (0.725 g,
75%): rap = 174-175°C; 1H NMR (400 MHz, CDCl3) 8 2.83 (dd, J = 12.69, 4.88
@ Hz, 1H), 2.70 (dd, J = 13.1, 7.45 Hz, 1H), 2.08 (d,- J=6.59 Hz, 2H), 1.98 (m, 1),
20 1.28-1.20 (m, 1H), 1.19-1.09 (m, 2H), 0.99-0.91 (m, 2H), 0.66 (m, 6H); MS
(APCI) m/z 215 (M, 10%), 174 (M+-41, 100%); [odp = -5.7 (¢1.025 in HpO).



5% Pd/ C, THF, 112 1 142N 3N HCO 112N)C 02H 50 C CO02tBu Exanple 16 170

(S) -2, 6-Di net hyl -undec-2-ene 162 nPropyhnagnesi um chl ori de/ et her sol ution
(2.0 M 228 nL) was cooled to 5 -20C under a N2 atnosphere. Li Clﬂ3.87 g,
91. 25 MmO 200¢0%566 (6. 13 g, 45.63 mol), and distil | ed PEREBIS/E0 wer e
conbi ned and stirred for 30 mnutes. The Li2CuCl 4 solution was added via
cannula to the Grignard reagent, and_the resulting solution stirred for 30
mnutes at -20C. R (-)- Citronellyl br9 m de (50 g, 228.1 nmmol) was dissol ved
in THE (60 EylapRth: %%ﬁl@ﬁ;@}f HREYY-FA chifofrleBnylLs-Aiediyl-deehndit agid The reaction

was stirred at "0OC for our. 1he reaction was cool ed ‘to -40C and quenched
with NH4Cl sz%mﬂ ﬂbrgognlpiM%E&h U&’rw ¢es FaPertsOvnane. separated and the
aqueous | aye racted wWHfO€tdyer !'(3 X 100 nL). The conﬁl\ﬁm;anl CS were
dried over I\/gSO4 filtered, and rotovagped to give an TH6® crude ’
materi al was chromatographed on silica 15 eluting vvlthO ne to give 162
as a colorless oil (9.15 g, 22%. |H NVR (400 WO 200

PCT/ 1 B2003/ 005712 -99 Mz, CDC13) S 5.10-5.06 (m 1 E Nlo- 89 (m 2H),
1.66 (s, 3H), 1.58 (s, 311) 1.34-1.23 (m 4H), 1.1%;

0.88-0.81 (m m11). (S) 1orVagday hi onanoi ¢ acihal 63 Cm?fbound 1 2 (7 97 g,
43.7 mmol ) waHo edm@getor‘fe,\é’;\/ﬁ}) B@HQEDQBEOO!) Jones
reagent (Cr03/ H2 }B“(2‘7—‘M—*95 add gy, nd the reaction
allowed to warmto room tenperafire oW&eB18 hours T reactjon was poured
on to wat er/NaZSOH“(ZOO m.), and t he® saqueous | ayer extracted with ethyl
acetate (4 x 100 I3“331‘712111"e'HFconbl ned organics were dried over MySO4,

filtered, and rotoyvapped to give an oil. The crude oil was 10

chr omat ogr aphed on' sil i cgscéﬁb?"lwwth hexanes f“ﬁ“sg‘?% 163 as an oil (5.5

g, 74%. 1H MHEELGDCI 3) 5 TC(qY\b'Z\’m 2H) ,
1.47- 1.11 (m 0,5 87084(m 6H) 3@ n12 170. 9 ( M"492B20099 .

167 169

5% Pd/C, THF, H, ]

3N HCI HNTOYTT
BN Y Y 50°C CO,tBu

CO,H
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 No atmosphere. LiCl (3.87 g, 91.25 mmol), CuCly (6.13 g,
45.63 mmol), and distilled THF (456 mL) were combined and stirred for

30 minutes. The LipCuClyq solution was added via cannula to the Grignard

reagent, and the resulting solution stired 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 layer extracted with ether

(3 x100mlL). The combined organics were dried over MgSQOy, filtered, and
rotovapped to give an ocil. The crude material was chromatographed on silica

15 eluting with hexanes to give 162 as a colorless oil (9.15 g, 22%). lH NMR (400



(4R, 5S) - 4- Met hyl - 3- ((S) - 4- et hyl - nonanoyl ) - 5- phenyl - oxazol i di n-2-one 164 A
procedure simlar to that used to prepare conpound 155 was used except 15

t hat (S)“-,4- nmet h-él nonanoi ¢ acid 163 (5.56 g, 32.27 nmol) was used as a

react antV@ 8*§P480 164 as an oil (10.70 g 100% . 1H NVRECHBBROAPSTIRDC13) S
7.42-7.34 (m  3H), 7.28 (d, J = 6.59 Hz, 2H), 5.64 (d, J = 7.33 Hz, 1M
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 71177 0.90-0.84 (m 8H). 20

(oo S MEDEDCH) 8 305 chn, MDNYI102. 05 A oiPN 986 .O3B7 Qs omnyl

car bonyl ) -decanoi cacid tert-butyl ester procedure si

used to prepal23qapmndisld6e @s2HreRE081 ¢nVeIHpS as a solid (4.25 g, 61%.
MS (APCI) miz 446 (Me+l, 10%, 390 (M+55,  100% -tBu). 25
(S)-2-((S)-2-Methyl -heptyl)-succinic acid 4-tert-butyl ester 166 A procedure

simlar tqghaaire nafbicGRiPPesd 157 was used except that ester 165 (8.42
g, 18.89 mmbl) was used as a reactant to give 166 as an oil WO 2004/ 054566

" PCT/ | B2003/ 005 7MA@npeundOLe26(78Y/ g)43. Thenothtvessi dissolved inseetode r(@t4 Inf.)i n t he next
step, M5 (ARCI

M1, 10009
550D s e T . B (adenh LS AP SN (27N R s, idodor A
d imilar to,that . t d 158 d t 5
Fhot s AR ok TP Ay 0 SR SEFR Wi 8 HORL S0 5”7
g, 20.18 m@fehcﬂmﬁw@g&;@éombe@%ﬁmgm giomnig,7ana&ha @édus(dyek8 9, 76%) .
1H NVMR (400 MHz, CDCl3) S 3.64-3.58 (M ‘iH), 3. 4-3.42a?m 1H)", 2.28-2.20

(M 1H), &tubed wiih diigl adéthte (4 x4D0(HL). T comhbrRd brob8ics Werdlbied dvetl- 1. 04 (m
21-1), 0.87-0.83 (m 611); NS (APCI) miz 217 (M~-55, 50% -tBu). 10

@S, 5S) - 5-Migboyl - Bligred| wod e ratovaripednyo ogiyaetahylojl. dEseainaiude aoild wasr t - but yl
er 168 A procedure sim/l|ar to that used to prepare conpound 159 was used

excédt  t rehropaiggrphedopsilics glutingithsherapes to- give hédi 2 ol Beias.butyl ester
1674 160 TR (B NmIRIDAESS 2 AT A0 D018, 5 2 O

1.11 (m, 8H), 0.87-0.84 (m, 6H); MS APCI m/z 170.9 (M1, 100%).

(4R,55)-4-Methyl-3-((S)-4-methyl-nonanoyl)-5-phenyl-oxazolidin-2-one 164
A procedure similar to-that used to prepare compound 155 was used except

15 that (S)-4-methylnonanoic 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) & 7.42-7.34 (m,
3H), 7.28 (d, J = 6.59 Hz, 2H), 5.64 (d, 7 =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),
C 0.90-0.84 (m, 8H).

20 (38,58)-5-Methyl-3-((4R,58)-4-methyl-2-0xo0-5-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 (S)-2-((S)-2-Methyl-heptyl)-succinic acid 4-tert-butyl ester 166
A procedure similar to that used for compound 157 was used except that

ester 165 (8.42 g, 18.89 mmol) was used as a reactant to give 166 as an oil



15 1H NMR (400 MHz, CDC13) S 7.75 (d, J = 8.30 Hz, 211), 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), 2425‘(, 2.28, 2.19-2.13 (m 2H), 1.37 (s, 9H), 101(m
11H), ?1200451543“7 08 Hz, 3H), 0.76 (d, J = 6.35 H, S’Q)TIIBNW"“S?H

(3S, 5S) - 3- Azi donet hyl - 5- met hyl - decanoi ¢ aci d tert-butyl ester 169 20 A
procedure simlar to that used to prepare conpound 160 was used except
(3S, 5S) - 5-net hyl - 3-(t ol uene- 4- squonyI'éQ?/‘r‘ret hyl ) - decanoic acid tert-butyl

(357 ool o B A8 o AN [aBGYemigge o0 0!
-N2) . (3S ?Tﬁt hyl - 5- net hyl -decanoic acid tert-butyl ester 170 25 A

procedur e SI m I ar’'to at used to prepare conpound 161 was used except that
(3S, 5S) - 3- Azi donet hyl - 5- met hyl - decanoic acid tert-butyl ester 169 (2.50 g,

Capc) Ty A9S Sty RS Bl kot AR B bathe167° 8, TR0 AP
14 (3S, 58) 3 Am' mmdmhre&nﬂﬂmhwlthdamiptemé dorAppurRickS8uw & skdiekaopt t 0 t hat
used for l e 15 was used_except tert-buty

(3S, 59) - 3- (alfﬁiﬂn&ﬁ%?‘r(ﬁ))z*ﬁ'lﬁ%ﬂﬁwfﬂ c%!ﬁ@ﬁ’tce a&lﬁo 4("@“63:)“@/1 65180 %I@ T8& used as
?gﬁzfift g”téo“’ RaD 8 s & FaSIARR ETvE O AR G £i76k TH IR 5 2 6
12. 9, 1 = 15. 6,
12,83 91 @bo it cBe b4 %Sgéﬂnééﬁaé SPAAT o 2300 Gy ST

1H), 1-38 1 .@@m% #%%19%?%1@-139; Ms?{)9P1919(ﬁ }ﬂ*bsﬁoﬁﬁ (m

y)
6H): MS (AP 214 1009 avb = +21. 4 (cl in

MeQH) . Aok, (pd G MS)@@ m/DY1 (%153, 90%, B
(3R 4R) - 3- Am norrl-g(h I{ 13d| ms*thgfI hexanoi ¢ g?)ld OH 0Ol )~~ OQAc OH I .v \'

- 10 - (38,55)-53-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 (3S,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 IH NMR (400 MHz, CDCl3) & 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), 242 (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). '

(38,58)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169

20 A procedure similar to that used to prepare compound 160 was used except
(3S,5S)-5-methyl-3-(toluene-4-sulfonyloxymethyl)-decanoic acid tert-butyl ester
168 (4.155 g, 9.74 mmol) was used as a reactant to give 169 as an oil (2.77 g,

96%). MS (APCT) m/z 270 (M+-27, 30%, -Np), 214 (M+-87, 100%, -tBu, -N»).

(38,5S5)-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 (38,5S)-3-Azidomethyl-5-methyl-decanoic acid tert-butyl ester 169 (2.50 g,
8.405 mmol) was used as a reactant to give 170 as an oil (1.648 g, 72%). MS

(APCI) m/z 272 M*++1, 100%).



171 172 173 OAc O1 HO OHOO0O O 174 175 176 Br \ | \ &ii'cooEt QAc
COOEt 1130 g 177 178 179 0 COOEt COCEt Br 180 181 182 OH NHZ exanple 17
WO 2004/ 054566 PCT/ | B2003/ 005712 -102- (S)-2-Benzyl -3-nethyl -butan-1-ol 172
Ref . JAMO 200454566 6510. Anmide 171. Large scal e procedBEFIBWPIREA2syNt hesi s
of acetic acid (S)-2-benzyl-3-nethyl- butyl ester 173 from 171 5 A of
n-butyl lithium (10 Min hexane, 100 g} 1000 mmol, 3.9 equiv.) was added
to a solution of diisopropylam’ne(Ié 9 g, 150.9 nm, 1.076 nol, 4.20

equi v.) i npfideié @QQSSISSO)-S-%tmmZﬁEﬂayT debzﬂﬂué&hﬂt ion was stirred for 10

m nut es and war ned C, and hold at th enperature for 10 m nutes.
Bor ane- anmoni a Acpnqﬂeéure(Simllaﬁogbat usgfor Ewmhpledﬁdv& Bed guriep) tewelmitddded i n one

CiorT 15 o ASTRe-aRaRa ksonehvespente X0 k4 Olmrbi Wt v wag o
256. 41 ML oo QAN Bdfid &'Eax@%vhﬁggsﬁdt% PR QASCHYYE ity @ cannul a

., over 3 m nt

5 100%). mp = 174-175 °C; lH NMR (400 MHz, CD30OD) § 2.91 (dd, J = 12.9,
3.91 Hz, 1H), 2.83 (dd, J = 12.7, 7.57 Hz, 1H), 243 (dd, J = 15.6, 3.17 Hz, 1H),
2.19 (dd, J = 15.6, 8.80 Hz, 1H), 2.08-2.04 (m, 1H), 1.53 (m, 1H), 1.38-1.27 (m,
7H), 1.78-1.03 (m, 2H), 0.90-0.86 (m, 6H), 0.66 (m, 6H); MS (APCD) m/z 216
(M*+1, 100%), 214 (M-1, 100%); [ap = +21.4 (c1 in MeOH).

10 Example 17: Synthesis of (3R,4R)-3-Aminomethyl-4 5-dimethyl-hexanoic acid
!
174
& — COOEt — ﬂ)\p
COOEt
177 179
/'\/6 )\/E:iom /kLCO/(:E |

180 181 182

COOH

example 17



reaction was stirred at 23C for overnight, then cooled to OC. Excess hydride
was quenched-by the slow addition of 3N HO (700 nL). The reaction m xture
was 15 diluted with nore aqueous HCL (3N, 200 inL), and_brine and then
ext r act eWOR0PHO054866her (4 x 15 nl). The ether sol ution wWRSTABWEIMY i ed to a
smal | volunme, and 200 nmL 2N NaOH was added, and stirred at 23C for 2.5 '
hours. Mdre ether was added and the i@/iers wer e separated. The aqueous

| ayer was saturated with salt and extt@acted with ether (3 x 200 nL). The
conbi ned O{GRABen¥AS3-HRIRACIRAIY-g072r i ne and dried on sodium sul fate. The
resi due was flash chromatographed (Pet. ether-25% et hek -TEA) to give

al cohol 17Ref5HGH 1999H 10583 mdde7iH5-7. 16 (m  5H, C6H5), 3.55 (app t, 2H,
-CH2OH), 2.71 (dd, 1H, ArCHCH ), 2.52 (dd, 1H, ArCHCH), 1.87 (m 1H,

25 A Sar éagsess@é?e BB b B B B, )

I mredi at el m@ﬂ%qungn{,hr]qgt hyI amne 50 nL, DVAP 4.6 g, acetic aC| d
anhydride 32 nlL) overnight roomtenperature. Wrk up followed by

chr orfat ogr aphy Ofslrbutﬁlah@?e!llme(llﬂtl\édn\he&m d00anlhe 00 aimohe? 9 legmie) her in

oh, croondfis sithg oG, sefion bl imsem e (0 po s Tl 160 Y >0 (T

A CH2CH- H
Clr—ICH( I\/E))arﬁ %eb(lﬁ\ﬁ?m’-ﬂfm 766(%%?3 Elh(;:ﬁl%)Tangié)?:‘ojﬁtgl (d, W%S%grrémfml

('S) - Acet oxyiiehinytes 4ande taphed aatOXH i and aold al?theatanhp(aﬁ)mé ﬂosdm)rmmgatesdl hydr o-
furan-2-one 175 5 Acetate 173@815 g,, 68.18 muol ) was _di ssolyved.in CH3CN (150
ml), car bd}Prine FEMANGGoRwlex , 1474 ok agd 4feqniv)evas asised in pneind

Fut niEF um TSRO e SBirggtiod q%aﬁd%ﬁ%ﬁ%feﬂ@ae%gqﬁﬂ S e @
di luted w tifs @indes, aiben'8ésied (0. TA bdi8hiGdof ArafaeAT18893d296.4Calmdle. The

organic portion was separated 10 and the aqueous phase was further extracted
wi t h et her .1 ¢fuire) indFEF vepsaddedrtogihe soldrhysioide aiaa tanmubodves 3tminateseThgor at ed.

P 42 h fl h
| gt ﬁ:ts L;nmofrg{cglgg%%ﬁ%s gmrgggr?n%é Cl):hén goorlcsf to%l‘!(e.‘, %.xcess?lydrlilé(ee\%aover ni ght
quenched by the slow addition of 3N HCI (700 mL). The reaction mixture was
15 diluted with more aqueous HCI (3N, 200 mL), and brine and then extracted with

ether (4 X 15 mL). The ether solution was concentrated to a small volume, and
200 mL 2N NaOH was added, and stirred at 23°C for 2.5 hours. More ether was
added and the layers were separated. The aqueous layer was saturated with salt
and extracted with ether (3 X 200 mL). The combined organic was washed with

20 brine and dried on sodium sulfate. The residue was flash chromatographed (Pet.
ether-25% ether ~TEA ) to give alcohol 172, 50 g. NMR (CDCl3) 8 7.35-7.16 (m, .
5H, CgHs), 3.55 (app. t, 2H, -CH>OH), 2.71 (dd, 1H, ArCH>CH-), 2.52 (dd, 1H,
ArCH»CH), 1.87 (m, 1H, CHCH(Me), 1.67 (m, 1H, CH(Me)2), 0.98 (d, 3H, CH3)
and 0.96 (d, 3H, CH3).

25 A sample 33 g was saved for characterization and the rest was
immediately acetylated (triethylamine 50 mL, DMAP 4.6 g, acetic acid anhydride
32 mL) overnight at room temperature. Work up followed by chromatography on
silica gel eluted with pet ether and then 10% ether in pet ether gave 62 g of 173.
NMR (CDCl3) 6 7.30-7.14 (m, 5H, CgHs), 3.98 (m, 2H, -CH70Ac), 2.71 (dd,



roomtenperature. After evaporation, water was added to dissolve the solid,
and conc. HClL was added to bring the pHto 2. Chl oroformwas added and
extract rni ght. The organi c phase was separate and aqueous was
further e?%‘g’é’g%%ﬁp with chloroform The conbined organt 34@?%”were
dried, evaporated, and the product was purified on a S|I|ca gel colum and
t he corrpound was eluted with 20% et i n methyl ene chloride. Fractions
were nonitored by tic, and spots were - detected with 12/Kl solution.
Fractions mrler(tfﬁzﬁzﬁﬂ,eﬁﬁ Wdyi1¥e ACELEHD] 1,906, BIE C;0-45), 18R, GPC13) S 4.38
(dd, 1H, CHaHbO, 3.93 (app. t, 1H CHaHbO, 2.54 (dd, 1H, CHc Hd cC=0, 2.23
(m 2H, CHORCHMe) antl CHIVI) 07 (Q, 380 Ofg) a0440.95C83)CH3). 0. 92 (d, 3H, CH3)
and 0.85 (d, 3H, CH3). (3R 4R)-3-Benzyl-4-isopropyl-dihydro-furan-2-one 176
Lithiumbis(trimethylsilyl)am de (1.0 Msolution in THE, 92 nL, 25 92 mmol)

was added xg;hﬂ . - tyrol actone
- 175 (11. GSQSW-,A’&E) 5 mﬁ)ﬁ@%@éﬁh%%%& %fﬁg?&%’a Psro%gélégl ((i))‘lr? at nosphere.
It vvas stlifuu'alj-zf-ane]WSh and a solution of benzyl iodide (21. 87 g, 100.37

and Suenched avreoie 5 This cishimotivay dipdR Rt Roel ot ey
30
Further extiodt apsah T oo s AR HE T, SR8 FL 200 B o HeBbher
Chr omat ongumoPerﬁjdhtecm&ejoé | 1220 Bindl)e drayv 4dded HollBWEY | BN euthétlighi de i n pet
with 10% ether in pet ether gave desired coggound 11.6

et her, and fi nal
g, 58% NUFUQIQM{%Q g, 3.186 mumpl)s Afteer@nightstiping dpwas dilutediwi 3.87

i) 2, 8 e, 0 Wil bt Sl o el poflhy Vs oot H( " ey

RI6R) - 2- BeNzid -aqnévu@ & hyvhs 4ufBéh ke anti eirel Afirhiiyi gstoar 177

Lactone 176 (6.5 g, 29.38 mmol) was dissolved in abs. ethanol (80 nL) and
cool ed i n Mmegnasiim sulfgie e spleertpyas\gyaperaiss! Bgtaswmmrbqnn@ @ai1gtwasn for 1

hour 10 angddt%hltérﬂﬁefeglh“‘% ?R&néfﬁ&@go %‘% vg{em 2§@ Ié'f)x%ﬁfr | ,Ng react i on

under dry r was poure Ice pet et her
and brine. ro-BhBtemperature. After evaporation, water was added to dissolve the solid, and

conc. HCl was added to bring the pH to 2. Chloroform was added and exiracted
15 overnight. The organic phase was separated, and aqueous was further extracted
‘with chloroform. 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 I/K1 solution. Fractions were combined to give 4.6 g of lactone

t 20 175. NMR (CDCl3) & 4.38 (dd, 1H, CH,H,0), 3.93 (app. t, 1H, CH HpO), 2.54
(dd, 1H, CH Mg C=0), 2.23 (m, 2H, CHCH(Me) and CH:H4 C=0), 1.60 (m, 1H,
CH(Me)?), 0.92 (d, 3H, CH3) and 0.85 (d, 3H, CH3).

(3R,4R)-3-Benzyl-4-isopropyl-dihydro-furan-2-one 176
Lithium bis(ttimethylsilyl)amide (1.0M solution in THF, 92ml,
25 92 mmol) was added in 3-5 minutes to a solution of (S)-B-(2-propyl)-y-
butyrolactone 175 (11.68 g, 91.25 mmol) in dry THF 100 mL at -78°C under
argon atmosphere. It was stirred for 1 h and a solution of benzyl iodide (21.87 g,
100.37 mmol )in dry THF was added rapidly. Stirring was continued for 1.5 hours
and quenched at -78°C by the addition of a solution of brine followed by ethyl

30 acetate, The organic phase was separated and the aqueous was further extracted



organi ¢ phase was separated, and the aqueous was further extracted with pet
ether. The conbined organic solution was washed repeatedly with cold water
and dried. Solvent was renoved in vacuo to give crude conmpound 7.0 g. NWR
(CDC13) 13¥@2004p734566n 511, C6H5), 4.02 (m 2H, CH3CH20), PETAB2¢43H05TIH,
CHaHbBr), 3.55 (dd, 1H, CHaHbBr), 2.97 (m 2H, ArCH2), 2.83 (q, 1H,
BnCHC=0O), 2.11 (m 1H, CHCH(Me)2, 1.97 (m 1H, CH(Me)2), 1.10 (t, 3H,
CH3CH20), 0.96 (d, 311, CH3) and 0.931P4 3H CH3).

(2R 3R)-2-Be I | t i ' . .qroest er
177 (7. 25 g,%%s%%%féaﬁ%’%ﬁﬁ°gﬁph?ﬁ’ﬂéﬁﬂ°§r%ﬂ ﬁ#%‘ﬁﬁ%tgﬁgﬁ#fﬁ%@%ﬁég yl ani ne
(3.2 L) wasinhydregeahe diralke rwitly 10% rtbehan et etz egavt dBSfedPdbfmpotdd 0 g) . It
was filtered through a pad of Celite, and the cake was washed with ethanol.
Sol vent vias Bv g0l &b cNMBNEDOI § S HhLoHor.024a0p: ot Ho CHaH: eupon
solid (Et3N.HCl) separated. The solid was renoved by filtration. The 25
filtrate was3-80fieiih SbdibDndO8Kd. BLoddedinle2\id(ar HIBRCHCED)e? Dhi(at e al |

hydrochl oride_salt. Product was_chromat Qgraphed on ilic | _cqlum which
was 019t cd Witk CHERMaTer £53 (g 1B IR AB Gonfuial el 0disuth 3. 05 o
NVR ( CDCL3) 8 7,21 (m 5H, GC6H5), 3.95 (m 211, CH3CH20), 2.85 (m 211,
ArCH2), 2.64 fféj 1H, BnCHC=O, 1.85 (m 1H, CHCH(Me)2, 1.62 (m 1H WO
2004/ 054566 PCT/ | B2003/005712 -105 CH(Me)2), 1.05 (t, 3H, CH3CH2O, 0.95
(d, 3H CH3) 0.84 (d, 3H, CH3) and 0.82 (d, 3H, CH3). M5 gave 290 (M +
CH3CN), 249 (R,3R)2-Benzyl-3-brenmenethyloBmethiylpentanod¢ acid ethyliesterd7fer gave

(2R 3R) - 2. benzy! -lackons, B G £,gr Pl ver disdvad i pos Spapt (ynf g g
) -Z-Denzyl -5,4- * = . g,
12,65 01 ) a0 AR A IS IS0 ou8P ko & (07 Under o

1
I nert atnosphere. Lithium m num hydri de (5 ] .15 mmol ) was added,
and t h@ suspankitoredisisros temperaiire roemiglimpbile maiainmgereadtydn undecclrys LAH

was destroyed by careful additjon of ethyl acetate while 10.the reaction was
ot rred | n; SEobRleRE- Ty sl SaroooibH RETA ST AR el 20 el JE! o
(p:) ? 22 :J :oﬁ : . 2 hgrgahid Phid wibdepSaRal Adle ahudons Wak THRRT Jkith@eAWithiPet Sther.

The combined organic solution was washed repeatedly with cold water and dried.

Solvent was removed in vacuo to give crude compound 7.0 g. NMR (CDCls)

15 67.27 (m, 5H, CgHjs), 4.02 (m, 2H, CH3CH70), 3.70 (dd, 1H, CH,HyBr), 3.55

(dd, 1H, CH,HyBr), 2.97 (m, 2H, ArCH5), 2.83 (g, 1H, BnCHC=0), 2.11 (m, 1H,
" CHCH(Me)y, 1.97 (m, 1H, CH(Me)), 1.10 (¢, 3H, CH3CH,0), 0.96 (d, 3H,
CH3) and 0.93 (d, 3H, CH3).

(2R,3R)-2-Benzyl-3,4-dimethyl-pentanoic acid ethyl ester 178 °
20 Bromoester 177 (7.25 g, about 80% pure), in ethanol (100 mL} containing

triethylamine (3.2 mL) was hydrogenated ovemight in the presence of 20% Pd/C

(1.0 g). It was filtered through a pad of Celite, and the cake was washed with

ethanol. Solvent was evaporated, and the residue was taken up in ether,

whereupon solid (Et3N.HCI) separated. The solid was removed by filtration. The

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 ¢.

NMR (CDCl3) & 7.21 (m, 5H, CgHs), 3.95 (m, 2H, CH3CH,0), 2.85 (m, 2H,
ArCHy), 2.64 (g, 1H, BnCHC=0), 1.85 (m, 1H, CHCH(Me)y, 1.62 (m, 1H,



The reaction mxture was diluted with nmethyl ene chloride, and anhydrous
sodium sulfate was added to dry the m xture. After filtration the solution
was co , to give an oil 3.0 g. 15 The materi al 1%{:;.0 was
di ssol vegl Qlunﬁﬁé?ﬁgﬁql oronethane (30 nL) and triethyl an &€ .2@3%357,12 DVAP (200
ng), and acetic anhydride (1.5 nL) were added. It was stirred at room
tenperature for 3 hours, and dil ut egoégth ether. The ether solution was

0

washed with waster, I N HO sat urat ec di um bi carbonate, brine and dri ed.

The sol ut CerMags, ¢ B50E K ACHYCI a0.98 (80381 verd mesacetKYCAY) saipound 179
3.16 g. NWR (CDC13) 8 7.19 (rgn CH)\} C6H5(), %03 m Zﬁ,ﬁ (’:HSC%ZO), 2.69 (m

2H, Ar CH29.82 Td08H(GH3L MS gBreC29THMDH CEI3OR)( 249 Q¥+ 1YCuRCatBers o.208. (m  1H,
CH3CHCH(Me) 2, 1.23 (m 1H, CH(Me)2), 0.87 (d, 3H, CH3), 0.84 (d, 3H CH3)
and 0. 81 PFarthezteludps)witl Rihed-gayR)ladtoe (.26 tghythatp mapydaydeal oyer éeobur an- 2- one
180 25 To_a solution of aromatic conpound 179 (5.0 g, 20.16 mmol) in HPLC
grade acePBXIA¥€R (60 nL), carbon tetrachloride (60 nl), and water (120 ni)
was added sodi um periodate (86.24 g, 403.32 mol, 20 equiv.), followed by

Foom 1 %ﬁié‘éﬁé‘q"’wé?zriﬁh)?ﬁ-w@%s@}é#%:%&%ﬁ%ﬁ52"E 200 M) he"m X?LL e

30 fi ; ) . L T
or gani c 0 2005135 SHETEARNE, 587 ko 318 AGERKE AR CeBE AR DL (21 0 T
t he aqueoosoledidn faerlidtie undott inext taamidsphéde. Idthiuyd alveninadl loxdiide (500 ingr t he

combi ned irqgnic ortions concentrated, the residue was dissolved in ether
and appl i &1 HOR ¥ nAddsd, and)the; syspentien aspeifRd HatooBR JRIBPETANEE h 396

net hanol | r i I | waeet hanol 5
00 ) . PRrRRE ExcBUOLRICL B adfofed B birehll JuahiRh df gt skt I B
“Redfl0uxed tHeaeadiionouasstinétén o buthnSatueatedesodinon atléale wandddddeasibdusty r esi due was

di ssol ved in ter. al’he_ pH was adjusted to 2 by the careful addition of

concent r afePageate, e alumina;thal sepasated; af Fpomp temppardprems: Whilg precipitateeq

Cnl or of or f,{ 200G dni R0G e Lwith e éﬁgé’rgﬁ‘ﬁ&’é@n&m&{d?&m?é jpeh over ni ght
at roomtenperature. The organi c phase was 10 separated, and the aqueous
porti on waddfdtewah eddedxt dacthe dniwiutd Adfter filtodtomrthe Abltion was concentrated
to give an 0il 3.0 g.
15 The material (3.0 g) was dissolved in dichloromethane (30 mL) and
triethylamine (2.5 mL), DMAP (200 mg), and acetic anhydride (1.5 mL) were

added. It was stirred at room temperature for 3 houss, and diluted with ether. The

ether solution was washed with waster, 1IN HCI, saturated sodium bicarbonate,
brine and dried. The solution was concentrated in vacuo to give the acetoxy

compound 179 3.16 g. NMR (CDCl3) 8 7.19 (m, 5H, CgHs), 4.03 (m, 2H,

CH3CH,0), 2.69 (m, 2H, ArCHy), 2.09 (m, 1H, BnCHCH,0), 2.02 (s, 3H,
CH3C=0), 1.68 (m, 1H, CH3CHCH(Me)y, 1.23 (m, 1H, CH(Me)»), 0.87 (d, 3H,
CHa) , 0.84 (d, 3H, CH3) and 0.81 (d, 3H, CH3).

(R)-4-((R)-1,2-Dimethyl-propyl)-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 mumol, 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



AIM. drying, the solvent was evaporated to give the lactone 180 5.0 g. NWR
(CDC13) 8 4.36 (app. t, 1H, CHaHbO, 3.85 (app. t, 1H, CHaHbO), 2.46 (m 2H,
CHcHd C=O), 2.13 (m 2H, CHCH2C=0O, 1.60 (m 1H, CI—I(I\/E\)ZGI5 1. 352

CH3CHCH( NWO2PO4/Q34%6 (d, 3H, CH3) and 0.72 (t, 3H, CH3). BGI/IB2003/005712

(3R, 4R) - 3- Br ononet hyl - 4, 5- di et hyl - hexanoi ¢ acid ethyl ester 181 Lactone 180°
(5.0 g) was dissolved in absolute et hagﬁl (25 nL) and flushed w th argon.
Wil e being cooled in ice water bath, “anhydrous HBr gas was bubbled through
the mixtur e;} bition AwadTs8pHrRSd, o0 fle! M)RBuS VoS! RRfeAbxtr QNN WRIHD Sictlyle

overni ght. The mixture was poured into ice-salt water and hexane. The

organi ¢ 20 plhiasée waétes dhe reammbineda nrganice peifoos eonoeiiratagl tth@rre@ﬂtlfr a’!!ﬂsed Wwith
hexane. The

chr omat ogr asﬁf/&wc[ /aalﬁ] ?Pé’rhgakr gg’tpluﬁgf%ﬁlsga@% eva ‘c%ﬁ ;ave t he

bronmoest er #3h % Ietbanol W&r&@% rat@d% k‘ba@ﬁ, tth"bvasqli@é'@Qd irmefhateld, 111,
CHaHbBr), 3.41 (dd, 1H, d, 1H, CHaHbC=O, 2.44 (dd, 1H,

CHaHbG=0) , Qloan)nPomm\msc@b@@@Mgimaﬁ adﬂe@m@rﬂle mixtuoHoHs aeflwaede, 1. 37

(m 111, CH(Me 26 (t. 3H CH3CH20 94 2 0.81
(a 311, O RRetire, G Bt e Aaoraea, 3og The e topie wis gissor v
(3R 4R) - 3- AZdafB?”ﬂi WasoflistEath PlbyhBX sdieiut additien of BorlcefEited HEA AviaRrd
Exanpl e 17 (3R, 4R) - 3- Am nonet hyl - 4,5-di met hyl - hexanoi ¢ aci d WD 2004/ 054566

PCT/ | 82003/ eing tooled in FeeRvaanbath end stired, Shiarofprm (208 mlanwes added do the azi de

{ermer ot ur 0 SOVRPR R PRI pfeshign) e finleiPobat 8, Ble draftc Bhide “yan

portim@n vas sgRpatdtad theuédif p mwm&lﬁ&am& with &mgfof@phs raR§ed with
hexane. It was dried and evapor at ed to i ve azido ester NVR ( CDC1

114 (4 Srynis BoveRGW R RperaEHo BivH B NGIONC 1805 QadNMm 2 Co@rn \o)
2.34 (m 2H, CHaHbC-O) 2.20 (m 1H, O=CCH2CHCH2 N3z m 1H,
CHCH3CH( Me) .4. 35 fappu hdl FhaSHallba. t3. &% (appot: @dﬁﬂg@h@ﬂo‘iﬁ( mpRH, 68ty x 100) .

The hydrogenated crude was dissolved in HCl and refl uxed overnight. The

sol vent was &pcrhl dan.i Ay {HfeHpks0 Pse%169uém tH, CH(Me)7), 1.35 (m, 1H,
CH3CHCH(Me)y), 0.86 (d, 3H, CH3) and 0.72 (t, 3H, CH3).

15 (3R,4R)-3-Bromomethyl-4,5-dimethyi-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, CH3H20), 3.60 (dd, 1H, CH HBr), 3.41 (dd, 1H,

CH_Hy, Br), 2.54 (ad, 1H, CH,H,C=0), 2.44 (dd, 1H, CH,H,C=0), 2.22 (m, 1H,
25 O=CCHyCHCH)Br), 1.67 (m, 1H, CHCH3CH(Me);, 1.37 (m, 1H, CH(Me)y),

126 (t, 3H, CH3CH0), 094 (4, 3H, CHCH3CH(Me)y 081 (d, 3H,

((CH3),)CHCH3CH) and 0.79 (d, 3H, ((CH3),)CHCH3CH).

(3R,4R)-3-Azidomethyl-4,5-dimethyl-hexanoic acid ethyl ester 182 and
Example 17 (3R,4R)-3-Aminomethyl-4,5-dimethyl-hexanoic acid



10 was azeotroped wth toluene. The crude was further purified by |oading

onto an ion exchange col um chr omat ogr aphy (Dowex 50W x 8-100), washed to
neut r al th HPLC grade water followed by el utj ound with
0. 5N Nmﬁ%'g" 8156 ion. Crystallization of product fronkh@%&%&%g@ve 720 ng.
‘NVR (CD3OD) S 3.04 (dd, 1H, CHaHbNH2), 2.82 (dd, 1H, CHcHo NH2), 15 2.52

(dd, 1H, CHaHbC=0O), 2.40 (dd, 1H, q—lﬁ{ﬁbC:O), 2.07 (m 1H, O=CCH2CHCH2NH2),
1.67 (m 1H, CHCH3CH(Me)2 1.35 (m CH(Me)2), 0.97 (d, 3H, CHCH3CH(Me)?2

0.3, (5, SN (omarcmn gl e sUON QEIRSY (0 53
C na C or
Found C 63 6‘%3’5&’ %‘é’? (B miggvasyyiriod aHeREqtempesatue ovemights WatezoN), 197 (M

Na+), 1 h
JI:Iype;r?siI %S 1;3511%’%‘?2?%% ‘féq]éj%;%% gxﬂlé’?ygagﬁg%iﬁmmg’t%ﬁcontal ni ng

0. 1%aTFA gaueeuDporfiGhonas further aktracttdewith bexanei Imvasfdrﬁd 2thd evapotated toND
2004/ 054566 PCT/ 1B2003/00571.2 -108_Exanpl e . Synt hesi s of
3- Afti none 8|22l estis 30 ¢ NMRHERGTs) 841 G %M@ﬂaHQOLLﬁ A8(ddotle co2nve

ot %9@%&%&%%%&%@%@“@ o) 2 o B0

0=CCH2CHCHy N3), 1.60 (m, 1H, CHCH3CH(Me),. Compound was submitted
for hydrogenation (HPL, 66480 x 100). The hydrogenated crude was dissolved in

6N HCI and refluxed ovemnight. 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,HpNHy), 2.82 (dd, 1H, CH.Hy, NHy),
15 2.52(dd, 1H, CHaH,C=0), 240 (dd, 1H, CHH,C=0), 207 (m, IH,
O=CCHyCHCH,NH}), 1.67 (i, 1H, CHCH3CH(Me);, 1.35 (m, 1H, CH(Me)y),
0.97 (d, 3H, CHCH3CH(Me),_ 0.88 (d, 3H, ((CH3)2)CHCH3CH) and 0.83 (d,
3H, ((CHa))CHCH3CH). [olp -5.3 (c, MeOH, 1.9 mg/mL). Anal. Caled for
CoHjgNOg: C 6239, H 11.05, N 8.08. Found C 62.01, H 11.35, N 7.88.

MS showed ions at 215 (M + CH3CN), 197 (M + Nat), 174 (M + H*). Analysis
of derivative by reverse phase HPLC, Hypersil BDS Cyg 5 micron and mobile
phase 50/50 CH3CN-water containing 0.1%TFA gave 99.93% purity at retention

time of 8.21 minutes.



Ra Ni, MeOH TEA ),JIjNH R O R 185R=nPr 186R=nPr HCl, reflux O CLHH2N OH
R Exanple 18 R = nPr Exanple 19 R = nBu Exanple 20 R = Et

2- Cyano4- net hyl - 2- pentenoi c acid nethyl ester 61 A solution of

i sobut yr aWwoeng4dis43680. 0 g, 416 mmol ), met hyl - cyano- acet at%CT@ZP%‘mg"& 208
mmol ), amoni um hydroxide (3.2 g, 41.6 mmol) and acetic acid (5.0 g, 83.2
nmml) in 500 nmL of toluene is warned tgo _reflux under a Dean-Stark WO

2004/ 054566 PCT/1B2003/005712 -109 tr]{ﬂ? for 12 hours. The mi xture is cool ed

Sat urat ed NEHERETL 5 20 B hEFEOCTAMpfme A AU, o ay

sat ur at ed NaH of brine. e organic layer is

dried over 2S04 and the solvent is evaporated. The regmining oil is
distilled under gh vacuum (0.5 mm Hg, 1@1 As115-1200) 5to glve 28.8 g of
- perit e epgle~asid nethyl ester 61 90% vyi el d)

2- cyano- 4- nethyl -
2- Cyano- 3-i sbpr op¥ - hexanoi ¢ amgOgMehw—e‘s‘t‘éT"wS A 2. 0 M s6yMeon of
propyl magnesium chloride in Et20 (9.8 nppCH19. 6 nmmol ) ig§ added to a

sol ution of 2-cyano-4-nethyl-2-pentenocic acid (3.0 g, 10 19.6 mml) in 50
m. of THE which is cooled in an IPA/dry ice bath to -40C&|ung§ aTﬁﬁ The
solution is stirred for 4 hours, and the reaction is que ddition
H2PO4. The THE is evaporated, and'the renaining oil

di Lon Pr eS§ WL, PYRf silica, gel @Nt h

2) t-Bu Br-acetate

R 074 - CO,Me
R

of 50 mL of sat urlle®g
i s chronmat ographed und&r

NC

184 R = nPr 183 R =nPr
) NaCl, DMSO
H,0, 130°C
0
NC 0 _
Ra Ni, MeOH, TE% NEH
07< >
R
R
185R = nPr 186 R = nPr
HC, reflux .
0
CHH,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



50% CH2C12/ hexane. Yield = 1.9 g (50% of 2-cyano-3-isopropyl-hexanoic acid
15 nethyl ester as an oil. 2-Cyano-2-(1-isopropyl-butyl)-succinic acid
4-tert-butyl ester 1l-nethyl ester 184 A solution of

2- cyano IYBHMy | - hexanoi c acid nethyl ester (1.9 g PCTIBROGHPRIN2in 10 nl
of THE is added to a slurry of NaH (washed with hexane, 20 0.23 g, 9.6
mml) in 20 nL of THE which is cooleg,jn an ice water bath under argon. The
solution is stirred for 10 minutes, and t-butyl bronmpacetate (2.1 g, 10.6
mmol ) is ackpefdr 1Theurs OThE r@ftuteSis Wbkl do trforh AeiperafiRe bid Uiteactetf WA 12 hours,
the reaction is guenched by addition of 50 nL of saturated KH2ZPO4 and the
THE i s evdpbiaiedNabRs @Grgl) mLyrsstiueted NalCO3 (3 ¥d08adnkytaod H02@E.3 x 50 nl),
25 and the conbined organic |ayers are _dried over SO4. The solvent is
evapor at ed®f bang Theeonganiglayends dried prerdaaSehy ead Heeosalvansis evapioratedor essur e
over silica gel in 25% hexane/ CH2C12. Yield of

2- cyano- 2-Yhe-TFwainingRil isylistilled underchigh vacwm (0.3 mre Kl BiB= Bt 820°0) et hy |

est = 1. of |,. 04/.054566. .P 20031005712 ..-110

S oyano- 25 s 48 He L2 Rt Emd R PP ShecrIyERRETSE 8 2 g

2- cyano- 2-(00%ivelgy. opyl - butyl ) -succinic acid 4-tent-butyl ester 1-nethyl
ester (1.3 g, 4.2 mol), Nad (0.25 g, 4.2 mmol), and H20 (0.15 g, 8.3

mmol) in 25 nL of DMSO is warned to 130C for 12 hours. The mi xture is 5
cool ed t o 2-Cyama-diimwprapyllexandicdicidumethylester 188 ni of brine. The organic

roducts are extr dinto Et20 (3 x 50 nL). The organjic |ayers are

(F:)onbi ned and v{gsﬂﬁﬁvﬁql‘ﬁ“% ok P YHZ’@?%‘FI%}“‘?’?OC nge ’%’riEr’i%Q a‘/%ﬂig over

Na2SO4 ti f th I t qi : 75% vyi el f

e vano AT AL AR Rl P R .

W 10 | SOPT @Y tpdof i 30 RTPHF THIF WRRA id Hoid G AR TPATIS AL Pait! hgeb@noi ¢ acid
(0. g, 3.2 mol) 1s under 5

t-butyl ester . reduce psi of H2 in MeCH
cont ai ni nguidErargonl Ree ddlutioMisrstitied fort hbouwm) ahthe aeantioh iofjuddhed byaken up,

the catalyst,.is r v by filtrat] ang t solvent is evaporated to
give 0.6 m%@g&lﬁg Qﬁ! saﬂu@ie_di w&ﬁypﬁ%m _1§_evaporateﬁ, and the

remaining oil is chromatographed. under medium pressure over silica gel with

50% CHpCly/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,
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 KHoPO4 and
the THF is evaporated. The organic products are extracted into Et9O (3 X 50 mL),
25 and the combined organic layers are dried over MgSO4. The solvent is

evaporated, and the remaining oil is chromographed under medium pressure over
silica gel in 25% hexane/CH»Cl,. Yield of 2-cyano-2-(1-isopropyl-butyl)-succinic

acid 4-tert-butyl ester 1-methyl ester = 1.3 g (42%) as an oil.



15 pyrrolidone as an oil. Exanple 18: 3-Anvnonet hyt-4-isopropyl - heptanoic
acid 4-(1-Isopropyl-butyl)-2-pyrrolidone (0.6 g, 2.3 mmol) is warned to
reflux in 50 nL of 6.0 MHO for 12 hours. The solution is cooled to room

t enper at LWe 20awid4%66| t ered through Celite. The filtrate iRCTEBPYVMEIE4, and
the solid remaining is 20 recrystallized fromMO4EtOAc. Yield 0.035 g (6%
yi el d) of 3-am nonethyl-4- isopropyl- heBt anoic acid as an HClL salt, np
160-170C. 1H NI\/R(CDBCD) 8 0.9 (m 91-'!)1 1.30 (m 5H), 1.78 (m 1H), 2.30 .
(m 2H), 2.4 felaohd t CH3CN, H20) 201 (M, 1009% .
Exanpl e 19 norrePﬁ&‘ %é‘g’goropy a(r?g@glggl d 25 If'%repar ed according to
t he procedure of AEnmmbe»f ﬂ&yaﬁﬁ—élr(d ~1m;ﬁoﬁ;&bgtjl}§|9@:1nm ficid 4-tert-butyl ester

3amnoneth I-4|soproy tanmf a 1 170 QD) 8 0.9 .
Em gll) APCI 81)3[ g 08 M17@% %8 6 }5 aﬁ}%\@ﬁ\?\o 20,64/ (%5491266
m

PCT/IBZOO3/ ééﬁ#@?l) 119%%%&@'{4562’6 "Swﬁntﬂ&%@ﬂ?? QMLHB%WH&%Wm c acid .
Prepaged ac d I 1 42%  of
5~ ot Pomet nopoIe 18 gl WRRERRRCHEE dhuckr QiR ot of B The é"ﬁgm@om 6 0.9
(m 910, 1. 8 dgots atdiextrdct@PintenELRD)(3 x15071§m§ NThel bi)ganiz I3er6 nare TaipinedS 2

(m 1H), 5 (m 211). Ms (APClI, CH3CN, H20O 188 (M+, 100% . Exanple 21 CHO
C02Me COZI\/Eand #asted with S8GhE rof Hj(b)and 50841 W SrikgODOARAE  over Nag$Olyl and) NH2HCL
190 191 Exanple 21 (i) Me02CCH=PPh3, THF, 40C, (ii) MNO2, DBU; (iii) Raney
Ni ckel , H2, evipotatideOpf the \splvedt @ivast @8, gl 125%( yieldNoHQ-cyano-4-isopropyl-

heptanoic acid t-butyl ester as an oil.

10 4-(1-Isopropyl-butyl)-2-pyrrolidone 186 ' @
3-Cyano-4-isopropyl-heptanoic acid t-butyl ester (0.8 g, 3.2 mmol) is
reduced under 50 psi of Hy in MeOH containing TEA and Ra Ni. When the
theoretical amount of Hy is taken up, the catalyst is removed by filtration, and the

solvent is evaporated to give 0.6 g (100% yield) of 4-(1-isopropyl-butyl)-2-
15 pyrrolidone as an oil.

Example 18: 3-Aminomethyl-4-isopropyl-heptanoic acid
4-(1-Isopropyl-butyl)-2-pyrrolidone (0.6 g, 2.3 mmol) is warmed to reflux
in 50 mL of 6.0 M HC1 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. IH NMR (CD30D) § 0.9
(m, SH), 1.30 (m, 5H), 1.78 (m, 1H), 2.30 (m, 2H), 2.45 (m, 1H), 2.95 (m, 2H).
MS (APCI, CH3CN, H>0) 201 (M*, 100%).

Example 19: 3-Aminomethyl-4-isopropyl-octanoic acid
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. 1HNMR
(CD30D) 6 0.9 (m, 9H), 1.30 (m, 7H), 1.78 (m, 1H), 2.30 (m, 1H), 2.45 (m, 2H),

2.95 (1, 2H). MS (APCI, CH3CN, Hy0) 198 (M-17, 100%), 216 (M*, 50%).



10 Synthesis of the unsaturated ester 188 (S)-(-)-citronellal 187 (2.0 ni,
11.03 nmmol ) was stirred at 40C in dry tetrahydrofuran (30 nL) wth nethyl
tri phenzl phosphoranyl i dene acetate (3.69 g, 11.03 mmol). After 8 hours the
m xt\YPEMHS4B60l ed to room tenperature and stirreBCHEBIHIBUH12 The sol vent
was renmoved in vacuo and the residue stirred with 15 n-pentane (50 ni).
After 1 hour the solid was rem)vgﬁby filtration and the solvent renoved in

vacuo to give an oil which was purffied by flash chromatography (silica,

et hyl Eﬁzﬁ:ﬁpﬁbaohmxﬁnennbugv)-m@ogio?ﬂ-ﬁe%oﬂc 488% of 188 as a clear oil. 1H

NMR (400 MHz) (CDC13) 8 0.90 (311, d, J =6 Hz); 1.12-1.40 (211, m; 1.60

(3H, s): 1.BEparediacegpding 1o the(mpredyye oDEQIMBISHE. Yield 2 021 & @2%)) ; WO

2004/ 054566 PCT/ 1 B20031005712 -112 3.73 (3H, s); 5.08 ilH, m; 5.82 (1H, d,

J = 169 prangingmethyl-A-isppropylsexanpic) peiflz) :mmﬂ%%ﬁ?cw M NMIRO( 789, 151

(100% I i fi ( 1 : 1, .34 7 7. t hesis of the

nit roegcf%?’&?éigmgﬁnﬁ’ed@tlégq}%éfﬁé%%ZIB 3%)’3%’)2&%2%§i(%3¥6ed in

%rongtg%ne ‘(:I%Z)Dég_a&n wi.th 1,8-diazabicycl 055, 4, 0] undec-7-ene (1.44 nlL, 9.6

1) 4ftd (@ 1), PEBISHARSr GHAEN, B3 M hdU%)-t he mi xture was

diluted with diethyl ether (150 nL) and washed with water (50 niL) and then

2N HCl _(50 ). The organi c phase was collected, dried (MJSO4), and the

sol venEX#Bplgvdd i n vacuo. The residue was 10 purified by flash

chromat,pgraphy (silica, ethyl acetate:heptane 3:7) to give 2.26 g (87% of

189 as a"gTeacHw | . Not ' al | "sbsegden ounds are

equi ol ar| m xtures of 2|diastereoisdmers. 1H NVR| (400 € (CDC13) 8 0.90

(2 x 3H, @ ;1. 09- 1. 5§ 10H, . INQO02 (6Hgjs); 1.685 (6H,

. 1.94 (4H, mM—2.42 (4H, m; 2.66=H m;|3.70 ,—S3 4.42 (4H, m;
: (mz): 272 (MH~99% , 240 (100%, 151 (100% .

-IR (thim film (cm . 1554, 1739, 2918. [Synthesis of the |lactam 191 The
nitro estler 189 (2.09 g/ 7.7 mml) was dissdl ved in nmethanol (75 nlL)
187 188 189
0 0 CO,H
(iv) H HCI
— . NH,
190 191 Example 21

(i) MeO2CCH=PPh3, THF, 40°C,; (ii) MeNO», DBU; (iii) Raney Nickel, Hp,
MeOH; (iv) Pd-C, MeOH, H»; (v) 6N HC}

10 Synthesis of the unsaturated ester 188
(S)-(-)-citronellal 187 (2.0 mL, 11.03 mmol) was stirred at 40°C in dry
tetrahydrofuran (30 mL) with methyl triphenylphosphoranylidene acetate (3.69 g,
11.03 mimol). 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 1 hour the solid was removed by filtration and the
solvent removed invacuo to give an oil which was purified by flash

chromatography (silica, ethyl acetate:heptane 1:9) to give 2.05 g (88%) of 188 as
a clear 0il. LH NMR (400 MHz) (CDCl3) 6 0.90 (3H, d, J = 6 Hz); 1.12-1.40 (2H,
m); 1.60 (3H, s); 1.62(1H, m); 1.68 3H, s); 2.01 3H, m); 2.21 (1H, m);



20 and shaken over Raney N ckel (catalytic, prewashed with water and then
nmet hanol ) under an at nosphere of hydrogen gas (39 psi) at 35C. After 17
hours the mxture was filtered through Celite. The solvent was renoved in
vacuo to gig/fosedses | - 1H NVR showed there had been partpalaBmozension of the
doubl e bond so this was carried on without further purification. A sanple
of this partial reduced 25 product (440 ng, 2.1 mml) was dissolved in

met hanol (40 nlL) and shaken over 5% Pgi2C under an at nosphere of hydrogen
gas. After 18 hours the catalyst was renoved bg filtration through Celite

F..‘

to obtain 43273rféHQ 05% f POM(PHr t i SBRAEH  dat bril8iHz)as GO4(1ERr W1 which
did not need purifjcatiaon. Note that thIS and all_ subsequent co%g:unds are

equi nol ar m ur dEI8F 2 @ A5t eldbiMEFer 5. 73%), NVETSEY QI)@O Mftl(l@ 1 3) 8:
T/ 1 2003/ BoépibRimyES w&ﬂzwf‘?aﬁ,?v%?aé%?’m-“%?‘;‘é“é 211 m: (345

(2H, m, 5.82 (2H, br s). I\/IS(CI+) (mz): 212 (MH+, 1009 . Synthesis of

Exanpl e 21 §Pmﬂ ot The Qikr $180, 2.0 nmol) was heated to reflux in 6N HC
5 (20 m) hours t m xture was cooled to roomtenperature and

wazheﬁ Wi tlh di cﬂllxerastaetlﬂ&r@%g 96]1ﬁ1r11m0)wa§l'dmsdqubmémmmlmmd§5mdl,] ected

10
m) and froasd LarbeabcigfiA Cfadéord <ns (3 i S8 ol 380 el PP ol o,
Not e t hat tl?éjﬁpe{%%{:%w 23%0%& ?Lﬂnmrerwam dﬁu‘t&ﬁwﬁfl cﬁctﬁ%laéB&rGQO%ﬂgFZ 45

NMR (400 MHz O S 0.82 (1811 ; 0.95-1.55 (2
(6H, m; Zaﬁﬁw(aélhd;dwjthwht@%((ﬁxﬂ,) abdths}n 2NVH( UOH):}I.()Jﬂh@orgaﬁﬁ pbaveH@y +, 909 ,

212 (100% crpapal y for CL3H28NO2CL: 58.74; H 10.62; N

5157 15 Fealred GRdiMEO, 5 vset. roRPVESNIRAIG- kPG FPSiE W, ( he P

use af, (R Ci e uldaf ounds of opposi t.e

C5- st reochi’H}@F‘r‘&’ ?‘f? ;EQEW]H}V% Ogzaphy ic %ﬁﬂ%&@‘%@?ﬂ‘&%@ EYe £30&nt i on can

be prepar ed (gng) 4893t LEREr 0il. Note that this and all subsequent compounds are
equimolar mixtures of 2 diastereoisomers. 1H NMR (400 MHz) (CDCl3) &

0.90 (2 x 3H, each d, J = 6 Hz); 1.09-1.58 (10H, m); 1.602 (6H, s); 1.685 (6H, s);
1.94 (4H, m);, 242 (4H, m);, 2.66 (2H, m); 3.70 (6H, s); 442 (4H, m),
15 5.07 (2H, m). |
MS (CIY) (m/z): 272(MHY, 90%), 240 (100%), 151 (100%).
IR (thin film) (cm1) v: 1554, 1739, 2918.

Synthesis of the lactam 191

The nitro ester 189 (2.09 g, 7.7 mmol) was dissolved in methanol (75 mL) g

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) (CDCi3) 6: 0.88 (18H, m); 1.04-1.58 (20H, m); 1.96 (2H, m);



in a wde variety of oral and parenteral dosage forns. Thus, the conpounds
of the 20 present invention can be adm nistered by injection, that is,

i ntravenously, intramuscul arly, intracutaneously, subcutaneously,

intra ]y, or intraperitoneally. Al so, the compo f_the present
i nvent g(ﬁ)@#%ﬂe adm ni stered by inhalation, for exs d@?&"ﬁﬂi nasal ly.
Additionally, the conpounds of the present invention can be adm nistered
transdermal ly. It will be 25 obviopg to those skilled in the art that the
foll ow ng dosage fornms may conprise as the active conponent, either a
conpound2.40 (AHr m)] £.38 @H, am§;0r2.985(8N) dinlxg (3.phd2Hpaat 5.82(2N, icgrpt abl e sal t
of a conpound of fornula 1. For preparing pharnmaceutical conpositions from
t he conpd8nEE )dm/ph212 QviBZeH0%nvent i on, pharnaceutical |y acceptabl e
carriers can be either solid or WD 2004/ 054566 PCT/1B2003/005712 -114

liquid. Solid.fqrmpr ations include powders, tablets, pills, capsules,
SVt S RoPrage 21

cachets, and di spersible granules. A solid carrier can be
one or nore PHDHCAR DI ERA Y AR Wk Rl /o8 ih | QYECING agents,

bi nders, preservatives, tabl &t disintegrating agents, or an encapsul ating
met er i al (203010 Afisnddrours thaanisbare was cpeled t ronsh yeniperattimsdarsbovashedhi ch is in a
m xture with,. .the finely divided active conponent. |In tablets, the active
conponentth sdl(fhﬁ%eﬁlemaf‘?} (?ﬁ(ewclaf“?'i © AANAOMY RO W8 ded Wdn@Eng properti es

N Sult AR RnPrARAEA hPRRNE"HGRNRACL AN AT 10 1 afl ERofEST r ed. 10 The
powders and tablets prererably contain fromfive or ten to about seventy
per cent diiedt tve gavet 382emg o) nef. ESamplal3deas ar white sohd.eNorgtiasithisn car bonat e,
magnesi um stearate, talc, sugar, |actose, pectin, dextrin, starch, gelatin,

t r agacarmompaved iy ke @qhiumlmem}x_Smﬁi of 2 diastirsrisometsy | EENMR ¢40 N_E{zl)owd el ti ng
1) uoe ERDMED A P82 Ao mfined S8 5P pminas Rk polar i ng

mat eri al cartier ..proyi ding a capsule in which the active conponent,
with or %ﬁfﬁﬁﬁtﬁ){a?ﬁgrwga&rﬁ\sers, is surrounded by a carrier, which is thus

rant ot s, Moo bl 28 (rBsTGHf b B BMRmATG | 7 enoes T e

Microanalysis: Calculated for C13HogNO,Cl:

C 58.74; H 10.62; N 5.27.
15 Found: C58.46; 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.

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,
intramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Also, the compounds of the present invention can be
administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
25 obvious to those skilled in the art that the following dosage forms may comprise
as the active component, either a compound of formula 1 or a corresponding

pharmaceutically acceptable salt of a compound of formula 1.

For preparing pharmaceutical compositions from the compounds of the

present invention, pharmaceutically acceptable carriers can be either solid or



can be used as solid dosage fornms suitable for oral adm nistration. 20 For
preparing suppositories, a low nelting wax, such as a m xture of fatty acid
gl ycerides or cocoa butter, is first nelted, and the active conponent is

di sper seWaege3éousl y therein, as by stirring. The noPCEABHEHBYEHbUS

m xture S is then poured into convenient sized nolds, allowed to cool, and’
thereby to solidify. 25 Liquid form preparations include solutions,

suspensi ons, and enul sions, for examilé, water or water propylene glycol

solutions. [For. parenteral injecti.o | i qui.d pr ratq ons_can be.fornuiated
in soluti orﬁ‘qqﬁd'a%ﬂ@ti?gnpﬂﬂ: Wséﬂa‘lﬁﬂ? P&S’F‘erss@g%‘?ﬁ (5’#.53’ KRGS C%?_he i ons
suitabl e fogalpgéﬁioﬁeéearﬁﬁ'&i MiE RFMR AL YA HoIRIOLMtHBE chilShe e aGt e COMPONENt

in water an dding suitable colorants, flavors, stabilizing and thickening
agents as dabstapcks Adueoumayuspsensiconas sdilueakd, e flavoring adgemte bindetse nade by
di spersing the fjnel I ¥i.ded active conponent i.n.water wth viscous

mt or 1 2l | SRtV I R a5n oS 2E a8 Scarey RS RIS 1 - 115 |
synthetic gums, pSsivitiers, BRE EAHHGEH AU RN diviRA SHRUGAHIOIINB RvitGR! ith ose, and
ot her” wel | -known suspendi ng agents. Al'so included are solid form

pr epar at i onthe fiinelytdivded activeredegponentbe converted, shortly before use, to

liquid f i ons for oral administration 5 Such |iguid
i nol ude Sol uti on BRIR he: 1SS Somponrih & Bied Vitaste piAgier hRVBRhRey

contain, i Ly Y i BIEP@B ion€ 3h@ céMbacted b ViR sh
stabili zerg?&g%ﬁyegg%rérpﬁrgi%a%n gﬁ% na u?glftmgﬁeet ene?s, e'di spersgﬁfs,
t hi ckener s, andssitadsisiredi ng agents, and the |ike. The pharnmaceuti cal

preparation is preferahly in unit dos form.lp such 10 formith
pr epi{)a_t ionis s iwvg‘e% ane F?%kﬁﬁ tpfﬁg’gglsy EB‘ilff“é‘l ﬁpﬁ’g%X‘f)ﬂ?rotﬁPi to; gbo
quantities Q:fveﬁtg“f)e Ei Vit BRIRERED conditfinH N SuidBRAGE e € Afha sﬁnﬁackage‘.
preparation, thé package containing discrete quantities of preéparation, such
as packet echrbarsiies tnsagnesipsisieaagate,dakt, pupar dagosenpedtal, dexirinastpoh) gedati)l so, t he
unit tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,

cocoa butter, and the like. The term “preparation” is intended to include the

15 formulation of the active compound with encapsulating material as a carrier

providing a capsule in which the active component, with or without other carriers,

is surrounded by a carrier, which is thus in association with it. Similarly, cachets

and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges

can be used as solid dosage forms suitable for oral administration.

20 For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa butter, is first melted, and the active component is
dispersed homogeneously therein, as by stirring. The molten homogenous mixture ‘
is then poured into convenient sized molds, allowed to cool, and thereby to
solidify.
25 Liquid form preparations include solutions, suspensions, and emulsions,

for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in agueous polyethylene glycol
solution.
Aqueous solutions suitable for oral use can be prepared by dissolving the
30 active component in water and adding suitable colorants, flavors, stabilizing and
thickening agents as desired.
Aqueous suspensions suitable for oral use can be made by dispersing the

finely divided active component in water with viscous material, such as natural or



dosage form can be a capsule, tablet, cachet, or |ozenge itself, or it can
be the 15 appropriate nunber of any of these in packaged form The quantity
of active conponent in a unit dose preparation may be varied or adjusted
fromO.1 rr%% 0 1 g according to the particular application and the potency
of the WOFNISWponent. In nedical use the drug nay BETABM308YE} ed three
times daily as, for exanple, capsules of 100 or 300 ng. The conposition 20
can, if desi red, al so contain other caonpatible therapeutic agents. In
therapeutic use, the conpounds utilf zlgd i n the pharnmaceutical net hod C of
thi's i nvegyitRdticalbBm@dmssSt:88 e t

about 100wrrg/k I;%rgall Sms Iﬁ tﬁSilcglouslg&r adr?giéﬁ%?dag%ﬁr?ﬁgi%éflﬁmg aa%out 100
myl kg is ofeepe ﬂ@awnxh@ed@ga@emts however , nay be varied dependi ng upon the

requi renents 25.0f .t atient he severlt e conditi n bei ng treated,
and the conpou Sooél?cﬁ'bde%e?ﬁgl s Oﬂtpé?ﬂﬁrﬂﬁ‘? MSF el n&i"(fi‘ﬁ@ togBSage for a

par ti cul aogverted! dhoftly Befbel b¥eNio ﬁ(ﬁiﬂd gee&aﬁ&% @Eforal%ﬁﬁmdd%n treat ment
is initiated with smaller dosages” wh | ess than t opt| mum dose of
t he onpodueh ud e fdrmsr inclide dmhagmm s;uspwmeaseand bgmulsains. | Tesements unti |

the opti rrum ef f.ect _under, the ¢ nces is reached.. 30 For convenience,
the total PERATANON,ERY LONALn, Héa‘?fi' ”E(H&xgﬁ&u%ﬁqmptg{eg},é@lqmpts PPons duri ng

the day, 'sfabﬂﬁﬁﬂsr %ffciéo a%@ﬁﬁépﬁﬂéﬁﬁatﬁgr / sk\@g@ﬁé/so%zﬁ%ams1361@01@&&5'[ rative

exanpl es of conpounds made in accordance with the present inveniion are
tested as sdlsbﬁnzﬂgagemtn,m 22. EXAVPLE 22 RAT MODEL OF FOOTPAD TACTI LE

ALLCODYN A F OF ACI D, | NTO, THE ST EM US MJUSCLE
Patients with fi Brp ﬁ%cﬁli"\%agwml@ﬁ@n Siefers %FIE:HW?A?P@FE\;&DN I\ﬂgt ECth despr ead,
chrgni ¢ mggew! @s ktepidtioPak nsubm&éa 'n§to°f1ﬁ1?”d&%§ @ﬁhﬁg Q%pt l'e

| odynia (pain inh response to a relatively [1ght tacti us that is
Qo nal |y m;uantltpaquftlhb)actme camponaiel Thé upﬁr@sag&atﬁ@nnmaménl z phackageddyni a has
been devel o%%gmo% Ls consistent, with the nuscle tenderness found in

t hese pat P& Bﬁ“’ £9 fppinmg, disgrete, ﬂ?%“PF% JUPRARRIGT, SECK AR
gastroc ne’ﬂa&!&téﬂ-‘%le@s,' Sapbifibs eﬁﬁoﬁ&ﬁ&r@ ih ORfls or ampoules. Also, the unit

dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the

15 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

20 can, if desired, also contain other compatible therapeutic agents.
In therapeutic use, the compounds uiilized 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
25 of the patient, the severity of the condition being treated, and the compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are
less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is reached.
30 For convenience, the total daily dosage may be divided and administered in

portions during the day, if desired.



| asting allodynia (conveniently neasured at the footpad) that is thought to
be centrally nediated (Sluka K, Kalra A, More S. Unilateral intranuscul ar

i njections of acidic saline produce a bilateral, |ong-lasting hyperal gesi a.
Miuscl e 15 WRR2NH03804: 24: 37- 46; Sl uka K, Rohlwing J, BussdCTAB2843/085712 Chr oni c
nmuscl e pain induced by repeated acid injection is reversed by spinally .

adm ni stered nu- and delta-, but not kappa-, opioid receptor agonists. J
Phar macol Exp - Ther 2002; 302: 1146-50)116-This nodel was utilized to eval uate

a conmpound of th invention for dts ability.to inhibit al.l,odynia. 20 '
Allodynia is i ndﬁy}%ﬂx ec?ég%lPI%éﬁ ngl'"i'f%a{r%g? “5?&30(‘%“8%{"1]% H%a;rr?sgn ,  More
S. Uni | at er ghvédiioh afdiesed as dédetiged il ARfPIgeai ¢ sal i ne produce a bil ateral,
| ong-1 asting hyperal gesia. Miscle Nerve 2001; 24:37-46) with m nor

nodi fications. On Day 0, male Sprague-Dawl ey rats (-200 g body weight) in
their dark cycle are placed in suspenﬁmtﬁggottom cages and allowed to 25
acclimate for 0.5 hours. The baseline paw wthdrawal threshold is determ ned
on the right hind RAT MODBL OFNOOTRAD TAETILE A LKODANIA FROMr ces of
2.0, 3.6, 5.5 . 15,1 nd 28.8 usjn he Di Up- od (D xon
W Efffcient P lgpi* %@@@%r@@t&%iﬁﬁ@fﬂ?ﬁ%ﬁﬁ@m@@coI

Toxi col 1980; 20: 441- 62). Von Frey hairs are applied to the plantar surface

for up to 6 seconds, and a 30 flinching of the paw during that tine frane is
consi dered a posikatigatsr gsigionEbromysigier ssa@mmﬁ@)tﬁ@m%ghtdegwtr@%nem us

nmuscle is sha S i th 4/ 054566 PCI/ | B / =117

o cohol | and iR, MyblugiReRl ame saich s s R oA b9 sile ) on 4
with Ha. Tilﬁ)d'?ﬂjae(ﬁéih@m rdsporise6 alrelgti vy Baht tactiléBiinmalus thatgs idvalyiked with
a dynam c plantar aesthesioneter (Ugo Basile, Conerio-Varese, Italy) on

Days 6, 7, pavefud. Aorat made] ofipersisteatimechmicsl allodynia hasghesnadeveloped thatn t he ’
e

rats r the.5 devel opnent . of al Lodynja, t 15..1 \Von_Fr hat h.. 1., appl i
o thdDl psi 1 is; Sl N, iRempisete Welefest, B 18, e Dot SuigE, °0re
i ncluded i h fhRtieMGRIfie®YAindahiodRe Sdstd¥nerfs Baiclkdn rith gradiave alonpeak
allodynia), animals are assigned into treatnment groups, and then their

i psil ateral lostingellodyniaégonyemienthy megsued at dbe deotpaddthab i giaught thbehe
al I odyni a (rge%%ltl)ir Onr{e. 'Qteﬁa&h\ﬁ(at *19] % Ix,h rﬁ%&%l §) Unilateral intramuscular
injections of acidic saline produce a bilateral, long-lasting hyperaigesia. Muscle
15 Nerve 2001;24:37-46; Sluka K, Rohiwing J, Bussey R, et al. Chronic muscle pain

_ induced by repeated acid injection is reversed by spinally administered mu- and

-delta-, but not kappa-, opioid receptor agonists. J Pharmacol Exp - Ther
2002;302:1146-50). This model was utilized to evaluate a compound of the
invention for its ability to inhibit allodynia.

20 Allodynia is induced as described by Sluka, et al. (Sluka K, Kalra A, ®
Moore S. Unilateral intramuscular injections of acidic saline produce a bilateral,
long-lasting hyperalgesia. Muscle Nerve 2001;24:37-46) with minor
modifications. On Day 0, male Sprague-Dawley rats (~200 g body weight) in
their dark cycle are placed in suspended wire-bottom cages and allowed to

25 acclimate for 0.5 hours. The baseline paw withdrawal threshold is determined on
the right hind paw by Von Frey monofilament hairs (bending forces of 2.0, 3.6,
5.5, 8.5, 15.1, and 28.8 g) using the Dixon Up-Down method (Dixon W. Efficient
analysis of experimental observations. Ann Rev Pharmacol Toxicol 1980;20:441-
62). Von Frey hairs are applied to the plantar surface for up to 6 seconds, and a

30 flinching of the paw during that time frame is considered a positive response.

After assessment, the right gastrocnemius muscle is shaved, swabbed with



10 conpared to baseline values. Rats are then orally dosed with 10 m/kg
vehicle (0.5% hydroxypropyl - net hyl cel | ul ose/0.2% Tween 80) or an indicated
dose of a conpound of the invention. Paw w thdrawal thresholds are

reassesgRshdayoMEs Frey hairs in blinded fashion 2 houwermizb®fosasi ng for
the dose-response study, and 2, 5, 8, and 24 hours after dosing in the tine

course experinent. The inhibition of 15 allodynia is determ ned for each
animal by dividing the increase in paw- w thdrawal threshold after treatnent
by the difference between baseline and r etreat nent gaw wi t hdrawal val ues.

Thi s fr actaleohol, and Arigcted Nidy §.8 dok of P&% SC] sphsioniaciditiechto pllI4t wishyi ng by

20 it abifty 05 ssaOR 0 brlBleh §F TRYCR A MR sf MOl Bl B -

ef fecti ve djnaek plaitapdesthdsibRiettr (196 Baslle, demefioiVigeseRally) Bi?Dﬁ?MSS?e of
inhibition, allodynia is, nonitored at various tine points aiter a m ni num

ef fecti ve @ds@ 18 fagiligiepingduetions of tthe alleduiei odo pereerhitke matanfor thet i s
| wat ed : 0 i f . : i bed
Shov r eatagbpEtne A ahi Ol e POF FRGy, HBES: Al IR MRRHERCT OPT o of

aci di ¢ salpaneon Dag 11i Mositiee réghohdbrs fusi thattest £ inchaty ih $hedddi@pousdat er m ned.
The results allow evaluation of a conpound of the invention for treating

the al | odyaypiraten sludy: £n Ry i2f (thy dasyoff peak adlpdypieheanimalg arecawigmed1. Use of

ggg eFSJF ;Bﬁgﬁ?al?%h@é%ﬁ ?%ﬁ{%@f%@ﬂ?ﬂa@?ﬁﬁe%&?f gﬁhrre %g%rrgrg t°¥c%?“|n|9 )r/eat I ng hot
fl ashes i rdeteamiredmal estabilish utie nllodymal Rduction in paw withdrawal threshold)
10 compared to baseline values. Rats are then orally dosed with 10 ml/kg vehicle
‘m (0.5% hydroxypropyl-methylcellulose/0.2% Tween 80) or an indicated dose of a
compound of the invention. Paw withdrawal thresholds are reassessed by Von
Frey hairs in blinded fashion 2 hours after dosing for the dose-response study, and
2, 5, 8, and 24 houxs after dosing in the time course experiment. The inhibition of
15 allodynia is determined for each animal by dividing the increase in paw
withdrawal threshold after treatment by the difference between baseline and
pretreatment paw withdrawal values. This fraction is then converted to percent

inhibition by multiplying by 100.

In this manner, one or more compounds described above is evaluated for
20 its ability to dose-dependently attenuate allodynia, and minimum effective doses

of are determined). To determine the time course of imhibition, allodynia is

monitored at various time points after a minimum effective dose of a compound of

the invention.
In this manner, it is evaluated whether administration of one or more
25 comapounds described above reduces tactile allodynia to the footpad caused by
prior injection of acidic saline. The time period for sustained efficacy is also
determined. The resuits allow evaluation of a compound of the invention for

treating the allodynia associated with fibromyalgia syndrome.
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CLAIMS

1. Use of (38,5R)-3-aminomethyl-5-methyl-octanoic acid or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating hot flashes in

a mammal, including a human.



