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O her preferred conpounds are those of E}IDa | above.

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

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

patients. The patents are hereby incorporated by reference.

SUMMARY OF THE INVENTION

The instant invention is a series of novel bicyclic amino acids, their
pharmaceutically acceptable salts, and the prodrugs of the amino acids.

15 The compounds are those of formula:
oM pN  com BN COM
(CHpn (CHz)n
I I I v

wherein n is an integer of from 1 to 4, where there are stereocenters, each center
may be independently R or S.
Preferred compounds of the invention are those of Formulae IV above

20 wherein n is an integer of from 2 to 4.
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3) (2- Am nonet hyl - oct ahydr o-i nden 2 yl)-acetic acid,

_(2- Am nonetwpleresbahydr o-i nden- 2yl ) -acetic acid; 5 (2 PCTY/US00/28687

* Ami nonet hyl - oct ahydro-pentalen 2 yl)-acetic acid; (2-Am nonethyl -octahydro
pentalen 2 yl)-acetic acid; (3-Am nonethyl-bicyclo[3.2.0]hept-3 yl)-acetic
acid; (3 Am nonethyl -bicyclo[3.2.0]hept>“3-yl)-acetic acid; and (2
A nonet hyl  oct ahy dbther préferedcoripbniitis ibe thoR@f Forndfla ANa0E. preferred conmpounds
are those sel ect ed from (I giSpXB Am i norret hyl - bi cycl o[ 3. 1. 0] hex-3
yl)-acetic acid, S-“Eﬂ cyclo[3.2.0]hept-3 yl)-acetic
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(la,3a, 5a§/( 2- Amynor(ﬂmmem ﬂmmhmdrpﬂndem?eﬁ)-aceyc)mxdcet ic acid,

bim nome iy - decany GBS ETIRE PRl sbeadfify' © 5 ¢ 20 (12 72,99 (2

0, 5a) ( 3- Ami nonet hyl(icb,s Mﬁoﬂetﬁjlﬁmyc{b[yl 9]1mm-6¥yrl)mcamat;d (I a, 3
J3, 5(x) (3-Am norret | cycl ) acet ic acid
(1a, 30, 5a) ( 2- Ami _no ‘P%gﬂ%‘é’ﬁﬁ’b i3yl aﬁ?é‘Pf‘E‘dacr d,
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( (1R, 3R, 6R) - 3- Ani nqbesA)y2-Aninyméthflbctahpirhdmien2-yl)-3ceticatid,c aci d,
15 (10, 7B)(2-Aminomethyl-decahydro-azulen-2-yI)-acetic acid,
: (10,5B)(3-Aminomethyl-bicyclo[3.1.0Jhex-3-yl)-acetic acid,
(10, 5B)(3-Aminomethyl-bicyclo[3.2.0Thept-3-yl)-acetic acid,
(10, 5B)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(10,6B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,
20 (1¢,7B)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
(10,30, 5e0)(3-Aminomethyl-bicyclo[3.1.0}hex-3-yl)-acetic acid,
(10,30, 50)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid,
(1a,30a,50)(2-Aminomethyl-octahydro-pentalen-2-yi)-acetic acid,
(10,601, 80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,

25 (10,70,90)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,
{1,3B,50)(3-Aminomethyl-bicyclo[3.1.0fhex-3-yl)-acetic acid,
(1a,3B,50)(3-Aminomethyl-bicyclo[3.2.0Thept-3-yl)-acetic acid,
{10,38,50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(1c,60,8B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,

30 (10, 70.9B)(2-Aminomethyl-decahydro-azulen-2-y1)-acetic acid,
((1R,3R,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
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((1R 3R, 6R) - 3- Ani ecabydro-naphthalens2-yD-asetiojacid,
((28,408,80R)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((28,40R,80.S)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

15 ((2R,4aR,SaS)-2-Aminomethyl-decahydro-naphthalen-z-yl)-acetic acid,
((2R. 408, 9aR)-2-Am1nomethyl-decahydro-benzocyclophepten-Z-yl)-
acetic acid,

((28.40S 90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-
acetic acid,

20 ((2S,40R,90:S)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)- _
acetic acid,
((2R,4aR,9aS)-2-Ammomethyl-decahydro-benzocyclophepten-2-yl)-
acetic acid, _
((1R,3R,6S)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,

25 ((1R,38,68S)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((18,38,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((18,3R,6R)-3-Aminomethyl-bicyclo[4.1.0Jhept-3-yl)-acetic acid,
((1R,3R,6R)-3-Aminomethyl-bicyclof4.2.0Joct-3-yl)-acetic acid,
((1R,3S,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,

30' ((18,38,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((30R,5R,70R)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
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acetic acid,
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acetic acid, and

((2R,408,908)-2- Aminomethyl-decahydro-benzocyclophepten-2-y1)-

15 acetic acid.

The compounds of the invention are useful in treating a variety of
disorders. The disorders include: epilepsy, faintness attacks, hypokinesia, cranial
disorders, neurodegenerative disorders, depression, anxiety, panic, pain,
neuropathological disorders, and sleep disorders.

20 Intermediates useful in the preparation of the final products are also
included in the scope of the invention.

DETAILED DESCRIPTION

The compounds of the instant invention, their prodrugs, and their
pharmaceutically acceptable salts are as defined above in Formulae I-IV.

25 Pharmaceutical compositions comprising a therapeutically effective
amount of a compound of Formulas I-VIII above are included in the instant
invention.

Methods of using the compounds of the invention as agents for treating
epilepsy, faintness attacks, hypokinesia, cranial disorders, neurodegenerative
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drugs are known in the art (Palomino E. Drugs of the Future, 1990;15(4):361-
368). The last two citations are hereby incorporated by reference.

The effectiveness of an orally administered drug is dependent upon the
drug’s efficient transport across the mucosal epithelium and its stability in entero-
hepatic circulation. Drugs that are effective after parenteral administration but less
effective orally, or whose plasma half-life is considered too short, may be
chemically modified into a prodrug form.

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

This chemically modified drug, or prodrug, should have a different
pharmacokinetic profile to the parent, enabling easier absorption across the
mucosal epithelium, better salt formulation and/or solubility, improved systemic
stability (for an increase in plasma half-life, for example). These chemical
modifications may be .

1) ester or amide derivatives which may be cleaved by, for example, esterases
or lipases. For ester derivatives, the ester is derived from the carboxylic

acid moiety of the drg molecule by known means. For amide derivatives,



biologically inactive at its site of action, but which may be degraded or
nodified by one or nore enzymatic or other in vivo processes to the parent
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with the amne or cgfhaxylic acid noiety of the drug nolecule by known
means. 3) derivatives that accumulate at a site of action through menbrane
sel ection of &)pr oderingtivesithat aecumulhte stedite ofaitionthfanghmedibrane selectivhi nat i on

of 1 to 3. 10 Curre §§§ ' Lpal experiments has shown that the
oral absorption of Q%a ai g?%glu%rgnﬁdl%%mﬁﬁgf%%ed by the preparation of
"soft' quaternd)y saytcombinbhiengfilbtock.nary salt is termed a "soft" quaternary
salt sinc¢cge, unlike pormal aternary salts, .e.qg., R-Nt( )3, it can
rel ease ﬁe active %@tW%%mémW%mﬁgﬁ%%?eg@@sm usef ul
physi cal pr operor&@ﬁhmm?cbem&r&swsyméﬁr@aaﬁﬁ Sy Quatebirp@it s Vater
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hydrochl ori de, Th&AuASREY s#bis farmad a1 08 qusterpany salpsingenunlikggemmal absor pti on of
the drug from IE]]; i pe. pl ed absorption is probgbly due to the
fact that the hﬁ% %%ﬁas[ ég'hla{rb;t&sbg%??”ﬁte{%ngeg??ea mvef}gﬁﬁé&y YShd i s
capabl e of “Soft” quaternary salts have useful physical properties compared with the

15 basic drug or its salts. Water solubility may be increased compared with other

salts, such as the hydrochloride, but more important there may be an increased
absorption of the drug from the intestine. Increased absorption is probably due to
the fact that the “soft” quaternary salt has surfactant properties and is capable of
forming micelles and unionized ion pairs with bile acids, etc., which are able to

20 penetrate the intestinal epithelium more effectively. The prodrug, after absorption,
is rapidly hydrolyzed with release of the active parent drug.

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

25 intended to be encompassed within the scope of the present invention.

Certain of the compounds of the present invention possess one or more
chiral centers and each center may exist in the R(D) or S(L) configuration. The
present invention includes all enantiomeric and epimeric forms as well as the
appropriate mixtures thereof. For example, the compound of Example 2 is a

30 mixture of all four possible stereoisomers. The compound of Example 6 is one of
the isomers. The configuration of the cyclohexane ring carbon centers may be
R or § in these compounds where a configuration can be defined.
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acid )

’y n

(+/-)-(10,5B)(3- OxCH
Anﬁnomethy1‘ 2.8 6
bicyclo[3.2.0Thept-3-yl)-acetic

acid - NH,

(+/-)-(10,68)(2-
Aminomethyl-octahydro-inden-

2-yl)-acetic acid >10

((10,3B,50)(3-Aminomethyl- HO,C NH,
bicyclo[3.2.0]hept-3-yl)-acetic
aci d . ey, 0.332

((10,38,50))(2-Aminomethyl- HO,C NH,
octahydro-pentalen-2-yl)-acetic
acid oWV

Table 1 above shows the binding affinity of the compounds of the
invention to the 1,3 subunit.
The compounds of the invention are compared to Neurontin®, a marketed
drug effective in the treatment of such disorders as epilepsy. Neurontin® is
5 1-(aminomethyl)-cyclohexaneacetic acid of structural formula



2-yl)-acetic acid HO NH2 ((Ia, 3j3,5a)(3-Am nonet hyl - HOR2C NH2

bi cycl o[ 320] hept 3-yl)-acetic 0.332 acid ((la,3ji,5a)(2-Am nonet hyl - HOR2C
N, H2 ocwveyasdpental en 2-yl)-acetic acid .+~ H H Talcensomdssare shows
the binding affinity of the conpounds of the invention to the a26 subunit. ’
The conpounds of the invention are conpgred to Neurontin(r), a narketed
drug effective in the treatnment of such disorders as epilepsy. Neurontin(r)
is 5 1-(am nonet hyl ) - cycl ohexaneac B of structural formula WO
01128978 PCTI US00/ 28687 -9 NH2 2 b pentl n (Neurontin(r)) is about 0.10
to 0.12 pMin this assay. The conpsyngs of the instant invention are
expected, therefore, to exhibit phaiacol ogi c properties conparable to
gabapentin. For exanple, as agents } 3 the treatnent of convul sions,

anxi ety, and pain. The present inves also relates to therapeutic use of
the conpounds of the mnetic as agents for neurodegenerative disorders.
Such neur odegener mwmhmé&%m@ﬁeabéu@o mwmﬁmlﬁltmmsa‘y’erm di sease,
Huntington's disease, Parkinson's ‘disease, and Anyotrophic Lateral

Scl erosi s. 1@@0@@@%%@%&#&1@%&@@@%%&@ neur odegener at i ve

it ok, head PERldst s irioie b BRntdth 1 Suibie deSefif for, 1L i oy
di seasesand nﬂayuedtﬁﬂn&m‘comhﬁldm;hmm)amdipmnerebral vascul ar incident (CVA)

and includes acut el'l}er})rre%% 1§vrre?180n glso reia?esei:o therapeutic use of the compounds of

the mimetic as agents for neurodegenerative disorders.
Such neurodegenerative disorders are, for example, Alzheimer’s disease,
Huntington’s disease, Parkinson’s disease, and Amyotrophic Lateral Sclerosis.

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

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

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

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

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

25 asphyxia, in cardiac arrest, and status epilepticus.

Pain refers to acute as well as chronic pain.
Acute pain is usually shoﬁ-lived and is associated with hyperactivity of the
sympathetic nervous system. Examples are postoperative pain and allodynia.
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A skilled physician will be able to determine the appropriate situation in
which subjects are susceptible to or at risk of, for example, stroke as well as
suffering from stroke for administration by methods of the present invention.

20 The compounds of the invention are also expected to be useful in the
treatment of depression. Depression can be the result of organic disease,
secondary to stress associated with personal loss, or idiopathic in origin, There isa
strong tendency for familial occurrence of some forms of depression suggesting a
mechanistic cause for at Jeast some forms of depression. The diagnosis of

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

30 alterations in patients with depression, such as insomnia, difficulty with
concentration, lack of energy, feelings of worthlessness, and guilt. The standards
for diagnosis of depression as well as all psychiatric diagnoses are collected in the
Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) referred to
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The compounds of the instant invention are also expected to be useful in
the treatment of anxiety and of panic as demonstrated by means of standard
pharmacological procedures.

MATERIAL AND METHODS

20 Carrageenin-Induced Hyperalgesia |
Nociceptive pressure thresholds were measured in the rat paw pressure test

using an analgesimeter (Randall-Selitto method: Randall L.O. and Selitto J.J.,
“A method for measurement of analgesic activity 6n inflamed ﬁssue,"; Arch. Int.
Pharmacodyn., 1957;4:409-419). Male Sprague-Dawley rats (70-90 g) were

25 trained on this apparatus before the test day. Pressure was gradually applied to the
hind paw of each rat and nociceptive thresholds were determined as the pressure
(g) required to elicit paw withdrawal. A cutoff point of 250 g was used to prevent
any tissue damage to the paw. On the test day, two to three baseline measurements
were taken before animals were administered 100 pL of 2% carrageenin by

30 intraplantar injection into the right hind paw. Nociceptive thresholds were taken
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PCT/ USO0/ 28687 gemiearhafiRlIRdiced Aomfe SHiduks Car rageenin to establish that
animals were exhibiting hyperalgesia. Animls were dosed with either

gabapentith (3-300 r@mewsmmmrn@%bwmmmmwmm at 3.5
hours after cagdd %ﬂn exam ned at 4,
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Animals

15 Male Hooded Lister rats (200-250 g) are obtained from Interfauna
(Huntingdon, UK) and male TO mice (20-25 g) are obtained from Bantin and
Kingman (Hull, UK). Both rodent species are housed in groups of six. Ten
Common Marmosets (Callithrix Jacchus) weighing between 280 and 360 g, bred
at Manchester Universit}; Medical School (Manchester, UK) are housed in pairs.

20 All animals are housed under a 12-hour light/dark cycle (lights on at 07.00 hour)
and with food and water ad libitum.

Drug Administration
Drugs are administered either intraperitoneally (IP) or subcutaneously
(SC) 40 minutes before the test in a volume of 1 mL/kg for rats and marmosets
25 and 10 mL/kg for mice,

Mouse Light/Dark Box

The apparatus is an open-topped box, 45 cm long, 27 cm wide, and 27 cm
high, divided into a small (2/5) and a large (3/5) area by a partition that extended
20 cm above the walls (Costall B., et al., “Exploration of mice in a black and



orally at 30 ng/ kg, and 1 hour postdose gave a percent of maxi num possible
effect (MPE) of 53% At 2 hours postdose, it gave onlky 4.6% of MPE
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-13 V\/n e bo I %r% Phar.macol . Bi ochem
Behan, 61989%@'}%@% e @FQB&Z <!i§§? l?"é)cm opening in the center of

the partition at fl oor level . The snal | conpartnment is painted black and
the | arge cofpaEievaiid XMMdR The 5 white conpartnent is illumnated by a

60- Wtungsten bulb. The | aboratory is
A standard elevated X-maze (Handley S. L., et al., “Effects of alpha-

adrenoceptor agonists and antagonists in a maze-exploration model of ‘fear’-
motivated behavior,” Naunyn-Schiedeberg’s Arch. Pharmacol., 1984;327:1-5),

15 was automated as previously described (Field, et al., “Automation of the rat
elevated X-maze test of anxiety,” Br. J. Pharmacol., 1991;102(Suppl.):304P). The
animals are placed on the center of the X-maze facing one of the opén arms. For
determining anxiolytic effects the entries and time spent on the end half sections
of the open arms is measured during the 5-minute test period (Costall, et al., “Use

20 of the elevated plus maze to assess anxiolytic potential in the rat,” Br. J.
Pharmacol., 1989;96(Suppl.):312p).

Marmoset Human Threat Test
The total number of body postures exhibited by the animal towards the
threat stimulus (a human standing approximately 0.5 m away from the marmoset
25 cage and staring into the eyes of the marmoset) is recorded during the 2-minute
test period. The body posfures scored are slit stares, tail postures, scent marking of
the cage/perches, piloerection, retreats, and arching of the back. Each-animal is
exposed to the threat stimulus twice on the test day before and after drug
treatment. The difference between the two scores is anaiyzed using one-way
30 analysis of variance followed by Dunnett’s t-test. All drug treatments are carried
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followed by Dunnett's t-test. Al drug treatments are carried 1 WO O /28978
PCT/ US00/ 28687DBA2Monuse Myglel of Anticonvulsant Efficas¥t er the first (control)

threat. The pretreaifERkedudlswdr® LarriPoul inSRMDRMIE with ONTH B For the
’ Care and Use of Laboratory Animals under a protocol approved by the

Parke-Davis Animal Use Committee. Male DBA/2 mice, 3 to 4 weeks old were

15 obtained from Jackson Laboratories, Bar Harbour, Maine. Immediately before
anticonvulsant testing, mice were placed upon a wire mesh, 4 inches square,
suspended from a steel rod. The square was slowly inverted through 180° and
mice observed for 30 seconds. Any mouse falling from the wire mesh was scored
as ataxic (Coughenour L.L., McLean J.R., Parker R.B., “A new device for the

20 rapid measurement of impaired motor function in mice,” Pharm. Biochem. Behav.,
1977;6(3):351-3). Mice were placed into an enclosed acrylic plastic chamber
(21 cm height, approximately 30 cm diameter) with a high-frequency speaker
(4 cm diameter) in the center of the top lid. An audio signal generator (Protek
model B-810) was used to produce a continuous sinusoidal tone that was swept

25 linearly in frequency between 8 kHz and 16 kHz once each 10 msec. The average
sound pressure level (SPL) during stimulation was approximately 100 dB at the
floor of the chamber. Mice were placed within the chamber and allowed to
acclimatize for one minute. DBA/2 mice in the vehicle-treated group responded to
the sound stimulus (applied until tonic extension occurred, or for 2 maximum of

30 60 sec) with a characteristic seizure sequence consisting of wild running followed
by clonic seizures, and later by tonic extension, and finally by respiratory arrest
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PCT/ US00/ 28687  The compounds of the instant invention are also expected to be useful in
treating the symptoms of manic, acute or chronic, single upside, or recurring
depression. They are also expected to be useful in treating and/or preventing
bipolar disorder (United States Patent Number 5,510,381).
20 The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenteral dosage forms. Thus, the com;;ounds 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
25 administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. It will be
obvious to those skilled in the art that the following dosage forms may comprise
as the active component, either 2 compound of Formula I or a corresponding
pharmaceutically acceptable salt of a compound of Formula L
30 For preparing pharmaceutical compositions from the compounds of the
present invention, pharmaceutically acceptable carriers can be either solid or

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,




"-15 and death in 80%or nore of the mice. In vehicle-treated mice, the
entire sequence of seizures to respiratory arrest |lasts approxinmately 15
to 20 seconggoih@s | ncidence of all the seizure phases ig-ffReadsyn-treat ed
-and vehicle-treated mce was recorded, and the occurrence of tonic
seizures were used for calculating 5 anticonvul sant ED50 val ues by probit
analysis (Litchfield J.T., Wlcoxon F. =16A sinplified method for eval uati ng
dose-ef fect ex ' . 968 095 wer e used
only once for %&%ﬁg&;tmde%ﬁe%s po?ﬁ#&gﬁgﬁggﬁgﬁ%%ﬁ ‘?rngce (n =5-10
per dose) wer esubstgnaess whish mayalsd-actas diluents Savaring agents; pinderss 2 hour s

(previously deg ) ' . fec f ' g 10 orally. Al
drugs in the p?‘%é%gﬁ'%h %%@%?Eﬁée&%d&?%%a@ﬁlﬁnﬁgﬁﬁ%r and given by
oral gavage in a vdnpowdeas, thécanticria fificlp dividedeolighthick s ipambdaretwitht ar e

i nsoluble will b suspe&ded_i n 1% car boxynet hocel | ul ose. Doses are
expressed as Vb@%@ﬁlﬁ'dﬁ‘ﬂ edipetivecompanett-ug noi ety. The conpounds of the

instant invention afgats thehé éht DEMIE@ ivith tHebarrikPhdviry the eat ment  of
pai n and phobic disorders (Am J. Pain Manag,, 1995;5: 7-9‘§& The conpounds

of the inst ant ndcasserytbingingpropestiesn suiteblepeaportipnpand pogmpasted ¥ the $hape ng t he

synptons of mapiL. or chronic, single upside, or recurring
depr essi on. Th§¥ﬁ3$%ﬁ§F§b expected to be useful in treating and/or

preventing bi pol arTigipoedels and tabletsprefSnbly @enthinfont fivdoriterto3b&k0, 381) . 20
The conpgunds of the pres Lavention ,can repare n dm nistered in
a wide variet ysegf’n%ngceniﬁgaéﬁ?%vﬁPglﬁ’g?“%bg‘gaggfg?’ﬁ%éﬁ'ﬁﬁ%eg e conpounds of
the pr esenlt imfeplﬁagﬁﬁi}:ﬁ%feaﬂlﬁ, e ts@gagdadmse,ipl@bmﬂbgﬁn, staifeli, géllstiu,

i ntravenously, intranusc rly, iIptracytanequ .. Subgut aneousl vy,

i nt r aduodenal |V?gae?*ﬂ"ﬂ??}y&ﬁ@?l@/%ﬁé‘ﬁﬁlMm&&%ﬁ%&@%@%w e present

i nvention can gfo2butt¥nd tieTRE.CTheidin “Prépamtib®Tis irftétide®todndhde the Nt r anasal | y.
Additionally, the ng)ounds_ of thap‘gresent i nventi on can be_adm ni stered

GO €
transder mal | y. formultion ofithe actiy rasepoupd with sacapsiilating swterigl asiieagier t hat t he
follow ng dosag@vidfigiFeapsile it WhithitBCactive corifontit Withfor WHEBAYARE carBibsher a
conpound of Formula”l or a corresponding pharmaceutically acceptable salt
of a conpound ssurgmded by 4 carrier, which is thus in association with it. Similarly, cachets
and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty

20 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.

Liquid form preparations include solutions, suspensions, and emulsions,

25 for example, water or water propylene glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in adueous polyethylene glycol
solution.

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stabilizing and

30 thickening agents as desired.

Adqueous suspensions suitable for oral use can be made by dispersing the

finely divided active component in water with viscous material, such as natural or



30 For preparing pharnmaceutical conpositions fromthe conpounds of the
present invention, pharmaceutically acceptable carriers can be either solid
or |iqui WOBMIM form preparations include powders, tabPerBSoopsdst s,

capsul es, cachets, WD 01/28978 PCT/ US00/ 28687 -16 suppositories, and

di spersible granules. A solid carrier gan be one or nore substances which
may al so act as diluents, flavoring agents, binders, preservatives, tablet
di si ntegr at i synthesicrgums, l&smamwhideqbblﬂsatsodlgmrmboxymmylbellms t he

carrier is a ichis inamxture with 5 the finely
di vi ded acti \?‘él'l corrpgg\ée% gg&%@@ the active conponent is mxed with
the carrier havi ng.lsohmludedmessmd)foﬂm mpmmmtmwnaemueabl e
proportions and co n the and size desired The powders and
tabl ets pref 8?%‘5?19‘{@@‘?#‘&% i\ﬁgﬁgf’“?m ions de; oral ]?g-“"é&@ $#EYOY- percent of
the actjve c@yapk fo%bh%hid@s&l%ﬁéﬂs?é@p&%ﬁnﬂﬁﬂd‘&%ﬂdi@ns Cegonat e, magnesi um
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,

tragacant h, PESPAsRtionsmay ¢ontain, inadditianda theaetivacomponent; calerauts, flavorswy mel t i ng
wax, cocoa lhm nhRfal gg@ﬁﬁ i ntended to
[ _ncI ude the lg1‘Aic’)itrhrrufat on’ %ﬁﬁb gct | vetsgrg%r%gﬁdg Héncaps ating materi al
as a carri er sdlsbiiziog agintsyand thafikel € i n which the active conponent with or
wi t hout other car: SIS Er]e h i us in
association with Wﬁ??ﬂyi’{% ﬁ&?ls%ﬁﬁﬁﬁ 5%°§ %ﬁ@"? nlis?ls

Tabl et 50 powmhepapauﬁmssub&hdedmmhﬂtdmesaoddmm@naﬁan be used as
solid dosage forns ‘Oﬁ*‘ﬁeab e for orah.b rrggl str t|on For re aring .
supposi t ori eg“mé' F"O aqtive gomponent, jog uny °<§a$ﬁ Fanbgap 20 aci d

gl ycerides op ﬁaekagelcsmﬁinixgtdmté@ﬁnﬁmotf paehbmeuamponent i's
di sper sed holp g eousl y there| n, as by, stirring. The nolten honobgenous

mxture is S’MP@WFI%WE?IEW% AEPsI‘Bmtto cool, and
thereby to gelf&aﬁcahbaub&war%@égg%sa{dr%&n@geﬁd&ﬁ%%'

suspen3|ons emul si ons or water propylene

gl ycol 130l ut megpnmurm emr%ﬂthqsmrmasmﬁd 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 utilized in the pharmaceutical method of
this invention are administered at the initial dosage of about 0.01 mg to about
100 mg/kg daily. A daily dose range of about 0.01 mg to about 100 mg/kg is
preferred. The dosages, however, may be varied depending upon the requirements
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.
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"liquid preparations can be fornmulated in solution in aqueous pol yethyl ene
gl ycol solution. Aqueous solutions suitable for oral use can be prepared
by di ssol viwepdihsy7s acti ve conponent in water and addi ng seimessbesesnl or ant s,
‘flavors, stabilizing and 30 thickening agents as desired. Aqueous
suspensi ons suitable for oral use can b3 made by dispersing the finely

di vided active conponent in water with V8scous material, such as natural or
WO 01128978 PCT/ USODieA8fisving edatnpies atd Mibétfative! GFthe ind@hi iaventiBi; dyced | ul ose,
sodi um car boxynet hyl cel | ul ose, and other well-known suspendi ng agents.

Al so included Betdntgededdo fimitihescefar ati ons which are intended to be
converted, shortly before use, to liquid form preparations for oral

adm nistration. 5 Such liquid forns_include sol utions, suspensions, and
enul si ons. These preparations nmay coREAMPLE L, addition to the active
conponent, col gg.al _ 1 Jal 2 K f : {dchleti and

nat ural sweet eg%)r gf‘i%?)?pg%%%hﬁ%ﬁ?ylgig@? zj}?o%cg%ﬁcllﬁy%g age%’% s, and the
| i ke. The pharmaceutical preparation is preferably in unit dosage form In
such 10 formthe preparation is subdivided into unit doses containing
appropriate quantities ﬁf the active conpggent. The unit dosage form can
be a packaged preparatiqn, the package oQnfaining discrete quantities of
preparation, such as Ned_t abfikt s, ys, and powdBks in vials or
anpoul es. Al so, the | form capyul es, Tabl et, cachet, or
| ozenge itself, or it 8 De the 15 apprdpridte nugpgg of any of these in

w

packaged form The quantHty of active conpdhent in a énit dose preparation
may be varied or adjusted fromO0.1 ng to 1 g according to the particular
application and the potency of the active conponent. In nedical use the
drug may be administeredy three tines daily as, fgr exanple, capsules of
100 or 300 ngy. The coppo¥§i tion ZONQ%Q, i f_desige al so contain other

\ " .

conpati bl e t her apeut @ In tiRer afl i c Coggounds utilized
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Step (i)

Sodium hydride (0.11 mg, 2.7 mmol) was stirred with THF (5 mL) at 0°C under

argon. Triethylphosphonoacetate (0.5 mL) was added dropwise and the solution
10 stirred for 10 minutes. The ketone (0.37 g, 7.7 mmol) in THF (5 mL) was added

dropwise with stirring and left to warm to room temperature. After 18 hours, the

reaction mixture was separated between water (80 mL) and diethy! ether

(3 X 20 mL). Solvent was removed in vacuo to give a yellow oil, which was

purified via flash chromatography (silica, heptane/EtOAC 19:1). To give 0.34 g
15 (62%) of the ester as a colorless oil:

1H NMR (CDC13) (400 MHZ): 1.05-1.29 (9H, m, ring protons + CH3),

1.76-1.78 (2H, m, ring protons), 1.87-1.97 (2H, m, ring protons), 2.0-2.16 (2H, m,



this invention are adm nistered at the initial dosage of about 0.01 ng to
about 100 ng/ kg daily. A daily dose range of about 0.01 ng to about 100

mgl kg is WOeV7d. The dosages, however, may be vari edpdBpsowdsesg upon the
requirements 25 of the patient, the severity of the condition being '
treated, and the conpound being enploygg. Determ nation of the proper

dosage for a particular situationis within the skill of the art.

General |y, t riagomtons),251-266 (H, dd, I 617, 276 Hzeringiprotns)s 3.1243d18 (BHe | ess t han

t he opti num dgse. Qf 0, T ter, t I s b Acreased by
smal | increrrgﬁt'ghg'r‘ltf ?#‘Egﬁéﬁm g‘??ggo(gﬁd@reﬁﬁgg?&mﬁgﬂtes S
reached. 30 | total daily dosage may be divided and
admi ni st eredﬁ%%ﬁ%%gﬁm%%ﬁﬁﬁday, if desired. WO 01/28978

PCT/ US(c) 0/ 28687 -18 The followi ng exanples are illustrative of the _
I nstant i nvegd they are not intended to limt the scope. EXAMPLE | tt>
-(1a, 60) (2 Am nonet hyl - oct ahydro inden 2 yl)-acetic acid hydrochloride 5 H
H W(isi') C;L>0OHC2Et HH Not (lu) H1t=- CO2Et. O H (iv) NH2HA H
CR’H Sep (ﬁfmsﬁb?mlkgﬁma%“@a%aolvﬁj,m%lﬂ. (Sl with stirsing upder aggonh THE (5
m) at 0C unggfrom 0.25 1 WY LBNASRE BRARERIOR Infixtafl HRatdlt to 86?E. 2dded

dropwi se and the sol ution
TBAF (2.3 mL) was added dropwise to the hot solution over 1 hour and stirred for

4 hours. The reaction mixture was partitioned between 2N HCl and diethyl ether,

and the diethyl ether layer was washed with brine. Solvent was removed in vacuo
10 to give a yellow oil, which was purified via flash chromatography (silica,

heptane/EtOAC, 19:1), to give 0.264 g (60%) of the product as a colorless oil.

1H NMR (CDC13) (400 MHz): & 0.97-1.30 (11H, m, ring protons + CH3),

1.73-1.95 (6H, m, 2 x CH + 4 ring protons), 2.5 (1H, d, J = 16.6 Hz, CHyCO»EY),

2.7 (1H, d, J = 16.6 Hz, CHyCO3Ef), 4.12-4.18 (Zﬁ, m CHp), 4.49-4.51 (1H, d,
15 J =11.5 Hz, CHyNOy), 4.73-4.75 (1H, d, J = 11.5 Hz, CH,NO»).

Step (iii)

" Nitroester (0.24 g, 0.9 mmol) was dissolved in methanol with Nickel sponge.
Reaction was hydrogenated at 50 psi, 30°C for 15 hours. The reaction mixture was

_ filtered through celite, and the solvent removed in vacuo to give the product
20 0.18 g (85%) as a yellow solid. This product was a mixture of lactam and amino
ester.

Step (iv)

Amino ester was taken up in 6N HC1 (5 mL) and dioxane (2.5 mL), and heated to
reflux for 4 hours. The solution was washed with dichloromethane (3x5mL),
25 and the aqueous fraction was evaporated in vacuo to give 0.196 g (99%) of

product as a colorless solid.



"10 stirred for

hour s,

10 m nutes.
added dropwise with stirring and left to warmto roomtenperature.
t he wioaansd7®n ni xture was separat ed bet ween wat er p&Husohipssand

"diethyl ether (3 x 20 nL).

The ketone (0.37 g, 7.7 mml) in THE (5 nL) was
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19:1). To give 0.34 g 15 (62% of the

(L) (160 Mo i oac o

m ring protons

g@t ography (silica, heptane/ Et OAC

fer as a colorless oil: 1H NMR

B Lt O Vo
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protons), 4.12CH2602H23.833. S‘tﬂ@d kwﬂg,ﬂHzmiz)d-W-?* QQSU(LESIr lﬁil‘él 209 [M +
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Step ()

Sodium hydride (0.6 g, 14.5 mmol) was stirred with THF (50 mL) at 0°C under
argon. Triethylphosphonoacetate (2.9 mL) was added dropwise and the solution

15 stirred for 10 minutes. The ketone (1.8 g,

14.5 mmol) in THF (10 mL) was added

dropwise with stirring and left to warm to room temperature. After 18 hours, the.



ester. Step (iv) Amno ester was taken up in 6N HC |1 (5 nlL) and di oxane
(2.5 m.), and heated to reflux for 4 hours. The solution was washed with

di chl or onOnewP8983 x 5 nl), 25 and the aqueous fraction m@SUvagey ated in
vacuo to give 0.196 g (99% of product as a colorless solid. Wc) 01128978
PCTI USO0t 28687 -20 1H NVR. ( DMSO) (40_9 MHz): S 0.86-1.04 (2H, m,1.08-1.17
(6H, i), 1.60-1.78 (6H, m, -2J5-2.39 ](1H, d, J =16 Hz, CH2CO2H), 2.46
(I'H, in, CHR@CHodmixture Yad séparafcd-between vater {F50hHL) dadafiéthyl ethér 97- 3. 00 (1H, d,

J = 13 Hz, 2 NH2 .91(2H, - bs, NH2). 5 M5 (ESt) m.e 212 [M + + 100%
HPLC, Prodi g&ﬁ?@"ﬁ% et %S FRIMGYSH 81 a%tocaa‘refml W%N@F@i"gﬁ tiH)rre =300
m nut es, andpgri H fchR9% %ﬁﬂw . :

-(1a, 5p) (2- AP%WH%%%?/T&-COM a ?/ ro- pgﬁéréeﬁrénfmﬁ)ﬁca?épf goﬂzviedl'gﬁy%r ochl ori de
10 H H H Cofi¥%) ofithg ester wayapolotesssilH H 0 H (iv) <f)(INH?Hcl CH Step (1)
Sodi um hydri 14 I stirred with THE (50 nl) at OC under
ar gon. ?/i et gﬁl%ﬁ%ﬁéb&@%% gﬁ%‘ﬂﬁ@és“‘a@h’éb Ic?rsobé? @é‘l,azad t he
sorution  15cay % 58t 0,9 00kSS 2 A0 GOR 2 Wl la b3 () T THE

(10 nL) was
dd, CH), 3.05-3.15 (1H, dd, CH), 4.12-4.17 (2H, q, J = 7.3, 14.4 Hz, COCH»),
5.76 (1H, m, CH).

Step (ii)

10 Ester (1.9 g, 10 mmol) was dissolved in THF (15 mL), with stirring under argon.
Nitromethane (1.4 mL) was added, and the reaction mixture heated to 60°C.

TBAF (14 mL) was added dropwise to the hot solution over 1 hour, and stirred for
5 hours. The reaction mixture was separated betweeh 2N HC1 and diethy] ether,
and then the ether layer was washed with brine. Diethyl ether was removed in

15 vacuo to give an orange oil, which was purified via flash chromatography (silica,
heptane/EtOAC, 19:1), to give 1.59 g (64%) of the product as a colorless oil.

1H NMR (CDC13) (400 MHz): § 1.14-1.31 (7H, m, CH3 + ring protons),

1.64-1.72 (5H, m, ring protons), 1.03-1.09 (1H, m, ring protons), 2.00-2.05 (2H,
m, ring protons), 2.57-2.61 (1H, d, J = 16.4 Hz, CHCO»Et), 2.71-2.75 (1H, d,

20 J =164 Hz, CHyCO2E), 4.12-4.18 (2H, q, J = 7.1, 14.2 Hz, OCH,CH3),
4.56-4.59 (1H, d, J = 11.5 Hz, CHoNO»), 4.77-4.80 (1H, d, = 11.5 Hz,
CH;NO»).

IR (neat) 2957, 2870, 1731, 1547, 1374, 1182, 1030 cm-1.

Step (iii)

25 Nitroester (1.59 g, 5.9 mmol) was dissolved in methanol (40 mL) with Nickel
sponge. Reaction was hydrogenated at 50 psi, 30°C for 5 hours. The reaction

mixture was filtered through celite, and the solvent removed in vacuo to give the
lactam 1.08 g (97%) as an off-white solid.




‘dropwi se with stirring and left to warmto roomtenperature. After 18
hours, the . WD 01/28978 PCT/ US00/ 28687 -21 reaction m xture was separated
bet ween wat o aagfIsnl) and diethyl ether (3 x 50 nmL). Sopgfiéeenads; enoved
‘in vacuo to give a yellow oil, which was purified via flash chronmatography
(silica, heptane/EtQAC 19:1). To give 1.95 g (69% of the ester was a
colorless oil: 5 1H NMR (CDC13) (400 M—|23)2 & 1.14-1.19 (2H m CH2)

oy, 2452, SAHOIMRCRRIS PO b8 (. EZ%m,aalg%aw%»% I%QWFZH”‘ Q )

=7.3, 14.4 Hz Qggygd)( [ e (1.9 g, 10
mmol ) was di ssorvedrin 261?548#{‘?’,%139 lr?g 2u?1°d%§6 r?

Ni t r omet hane ( 2.30-240(2Ham, GHgEQ), 3293 30@&5‘&@12@5*){154{50&!)@@&!)& to 60C.
TBAF (14 nmL) was added dropwi se to the hot solution over 1 hour, and
stirred for 5MS(ESE) miniBo Mt HIDAYe3Sa [ZMe+ FEE 21% 381 42k NaF ko6t 2N HC 1
and diethyl ether, and then the ether |ayer was washed with brine. D ethyl
et her was, renoyed jpn 15 vacuo to give an orange oil, which was purified via
flash chrbomat 0§F°§|§'W9' (silica, heptane/EtOAC, 19:1), to give 1.59 g (64% of
the product as a colorless oil. IHNW (CDC 13) (400 Miz): & 1.14-1.31(7H,

in, CH3 + ringypdtehWaslaken dp ONIHC L (05t adadxdxaﬂgss amSHete&t&3 1.09 (1H,
m ring proton]s")gé 00-2 m? ( rln)g pr.ot ons w0k ii61 (1H d J =

16. 4 Hz, CHzcoz@tuy 0!24119011“21'#&580{%”@8 %dyﬂ@dl*%qxomﬁhmm@éé@m, 4.12-4.18

(2 903 717, g Ry EERBEN et y ifd B ol Gt pBobling O 21CD)

1374, 1182 103@amhrlcsssoﬁdep (iii) 25 Nitroester (1.59 g, 5.9 mmol) was

di ssol ved in thanol th Nick sponge. ction was
hydr ogenth ed at H3§MBL rg&’d\‘l ﬁdtﬂ'ﬁsﬁ%m@a&m did¢tlutZOfas filtered

through celitey ﬁﬂg pIo'E}ﬁ:s)? Po¥9h (38R VL o 02$3-5.87 BH. &, '[CifCOoH),
2.90-2.94 (1H, d, ] = 12.9 Hz, CH3NH>), 3.00-3.03 (1H, d, J = 12.7Hz,
CH,NH»), 7.94 (2H, bs, NH3).
MS (ES) m/e 198 M + HJ* 100%.
15 LCMS (ELSD) Prodigy ODS3 50 mm X 2 mm column, 5%-50% MeCN/H,O.
Retention time = 2,30 minutes, mass found = 198, 100% purity.



|lactam 1.08 g (97% as an off-white solid. WO 01/28978 PCTI USO0/ 28687 -22-
1H NVR (CDCI 3) (400 MHz): S 1.08-1.11(2H, m ring protons), 1.23-1.28 (2H,
in, ring moonesess, 1.62-1.68 (4H, m, 1.82-1.89 (2H, m ,pPCANHO/28686 (2H, m), _
2.30-2.40 (2H, in, CH2CO, 3.29-3.30 (2H, M CH2NH), 5.45 (1H, bs, NH. M
(ES+) me 180 [M+ H + 3% 359 [2M + + 21% 381 [2M + Na)+ 100% 5 Step
(iv) Lactamwas taken up in 6N HC 1 (20 nL) and di oxane (8 nL), and heated
to reflux for 4 hours. The sol uti @XAMPLB3shed wi th dichl oronet hane (3 x
10 nmL), and. fhe ous, fractjon S evapor i n uQ glveOGSg
(84% of proﬁl%?“ggﬁ%é"é‘ﬂ?'ﬂ yeactabydro ?gmrﬁvﬁnm Iﬂ%%(cbyd{‘l’?g

61.0-1.18 (4H, in, ring protons), 1. 52 1.72 (6H, in, ring protons)
1.95-2.02 (2H, m rindglprotons), 2.33-2.6K in, CH2ZCO2H), 2.90-2.94

(1H, d, J = 12.9 ||i! 3.92-3.0 = 12.7 , CH2NH2), 7.94
6% MeCON/ H20.

(2H, bs, NH2). M5 R LCMB ¢ ) Prodi gy ODS3
found = 198. 100% purigy. |. WO 01/28978 F

50 mfmm x 2 mm col u lon Nine = 2.30 mnutes, mass
/USOO/Q@@BW -23 EXAMPLE 3

(la, 3a, 5a)(2- Am nonet yI -oct ahydro- pent al €n-2-yl)-acetic acid hydrochl oride

HHOO HCO2Et HH ~NO02 N {iil

H

NO; (i)
e

——CO,Et

@)

Step (i)

5 To a suspension of NaH (0.45 g, 11.3 mmol) in THF (25 mL), at 0°C under argon,

was slowly added (over ~10 minutes) triethylphosphonoacetate (2.3 mL,
11.6 mmol), followed by 5 (1.29 g, 10.4 mmol in 2 X 3 mL THF). The reaction
was allowed to warm to room temperature and left to stir for 4 hours, after which
it was diluted with water (100 mL), extracted with ether (2 X 200 mL), washed

10 with saturated brine (50 mL), and dried (MgS0O4). Column chromatography
(9:1 heptane/ethyl acetate) gave the product as a colorless oil, 1.75 g, 86%.
IR (thin film) (cm™1) v =2964, 1713, 1655, 1371, 1208, 1125, 1040.
IH NMR (CDC13): 8 5.72 (1H, m), 4.14 (2H, q, J = 7.2), 3.02-2.92 (1H, m),
2.72-2.54 (3H, m), 2.52-2.42 (1H, m), 2.28-2.20 (1H, m), 1.85-1.31 (6H, m),

15 127 (3H,t,J=72).
m/z AP+ 195 (MI + 1) at 100%.




"C13 H CO2Et '~-- HHO HCNH2HO (iv) Y----- (CO2H H Step (i) 5 To a
suspension of NaH (0.45 g, 11.3 mmol) in THE (25 nL), at OC under argon,
was sl owy ver --10 mnutes) triethyl phosphonoac m., 11.6
.ol ), fol B8 93(3'95(1 29 g, 10.4 mol in 2 x 3 nL THF). rsabrdnegy T L
allowed to warmto roomtenperature and left to stir for 4 hours, after
which it was diluted with water (100 nm2¥: extracted with ether (2 x 200
m.), washed 10 QB saturated brine (50 nL), and dried (MgSO»4). Col umm

chr omat ogr aphy % 1 heptane/ethyl acetate) gave the product as a col orl ess
oil, 1.75 g, 86% IR (thin film (cnvl) v = 2964, 1713, 1655, 1371, 1208,

1125, 1040 1 HIOWBO IRl 6)(2.78 g52272mproh}, in THF (22 md.) p2sipddgd TRAFA243L, 3. 02- 2. 92

(1135 1. ’31(623H72 OWE?%%@Q%WE?M Zf‘%}’ﬂ“ glﬁ*“iﬁéﬁfé%%%@{’gﬁ"ﬁm at 100%

WO 01/ 28978 PCHéaiéSQ&l8335&760°€)2ﬁr435ﬁ6uté,laﬁ}=r\??ﬁcl&lxt$ﬁhdilmedlwttﬁeﬁyl(2 75 g, 22.2
mml) in THF (22 rL) was added TBAF Ayfol | oned by
ni tronet Bane (acetatefil00 BL) and yweshed with Iéﬁbﬁodﬂf)d\@bwﬁ@ E%“féfﬁﬁlbn?fat h at

60C) for 4. 75 , t | | | cetate (100
m_))and washed Q‘E‘?I ?ﬁdl-(ggsp;b%n% Jnc éaulngérby satﬁeat ed ?‘l‘ﬁe (40 §r1_)
dried (MISH4), cibats racét@@}gaedﬂﬁrpemwsacﬁi&lmll

chromat ography (9: 1 hept ane/ et hyI acet at e) gave the product as a colorless
oi l, 0.73 g, 20%. The product was found by 1H NMR to be a 9:1 mixture of

diastereoisomers.

10 IH NMR (CDC13): 3 4.67 (1H, 5), 4.60 (1H, 5), 4.15 (2_H, q,J=72),4.14(2H, q,
7.2),2.58 (2H, s), 2.49 (2H, s5), 2.12-2.0 (2H + 2H, m), 1.63-1.49 (4H + 4H, m),
1.44-1.36 2H +2H, m) 1.28 (3H, 1, J=7.2), 1.27 (3H,t,J=7)
1.16-1.04 (2H +2H, m).

Step (iif)

15 Compound 7 (0.88 g, 3.45 mmol) in methanol (100 mL) with nickel sponge
catalyst underwent hydregenation at 30°C and a pressure of 56 psi; this was left
for 5 hours. Before use, the nickel sponge catalyst was washed several times, first
with water and then methanol. After hydrogenation was complete, the reaction
mixture was filtered through celite and the resulting solution concentrated

20 in vacuo to give a yellow solid, 0.62 g, 80%.
1H NMR (CDC13): 8 5.43 (1H, brs), 3.15 (2H, s), 2.56-2.44 (3H, m), 1.99 (2H,
dd, J=12.6, 8.2), 1.64-1.50 (2H, m), 1.44-1.34 (3H, m), 1.22-1.14 (ZH, m).

m/z EST 226 (MI + 1) at 100%.

Step (iv)

25 Compound 8 (0.61 g, 2.7 mmol) in dioxane (10 mL) and 6 M HC1 (30 mL) was
heated to reflux (oil bath at 100°C) for 4 hours. After cooling, the reaction was
diluted with water (40 mL) and the reaction mixture washed with dichloromethane
(3 x 40 mL) and concentrated in vacuo to yield a white crystalline product as a



0.73 g, 20% The product was found by 1 HNVR to be a 9:1 m xture of

di astereoi soners. ' 10 I|H NWR (CDC13): 8 4.67 (IH, s), 4.60 (IH, s), 4.15
(2H, q, JwOomsm 14 (2H, q, 7.2), 2.58 (2H, s), 2.49 (BthuSdorserl2-2.0
(2H+ 2H, m, 1.63-1.49 (4H+ 4H m, 1.44-1.36 (2H+ 2H, m 1.28 (3H, t,
J=7.2),1.27 (3H, t, J=7) 1.16-1.04 ( +2H, m. Step (iii) 15 Conmpound 7
(0.88 g, 3.45 mmol) in nethanol (100 ni¥"with nickel sponge catalyst

under went hycBDmaaifuﬁaeﬁbls&ﬁé‘zsmM&erery%né@wﬁéewh'e& yas left for

5 hours. Before u t he ni,cke] sponge cat al yst was washed several tinmes,
first W|th \ﬁ&?‘é %Wh@@%’rpahm diastetegisegensat i on was conpl et e, t he
reaction |+tl§ ﬂwgﬁrough celite and the resulting solution
concentrated ua t g a yellow solid, 0.62 g, 80% 1H NMR (CDC

121 6 5942)(“{“%?&‘;%%?3"5‘%#“*>’1f%°42?6§@?5ﬁ““% Rt ST

ES+ 2265(M ﬂ:ﬂ;)(%s)l@@ﬁﬁ(ZHS}elmz( HM)m35 Conmpound 8 (0.61 g, 2.7 mml) in

di oxane (10 lﬁ C1(30.nmL) was heated to reflux (oil bath at 1000
for 4 hours. 1t%F°E'BBf=|Pr\'©d‘gXQPSr EROm tempgeature 0 87; Berityi=t190%at er (40 i)
and the reaction m xture washed wi th dichl oronethane (3 x 40 niL) and
concentrated in vacua to yield a \/\/{% Cr stal | ine product as a WO 01/28978
PCT/ USO0/ 28687- -25 6:1 ratio of di 4onmers. The product was

recrystal | i zqglo e zfmﬂehlyi.oaa{w}@iﬁéﬁ@l 1 N%dzcgc%n]dg 1 m xture of

di ast er eoi soners. z ES+ 198 (M + 1) at 1 3.03 (2H,

s), 2.50-2.36 (4H, dd J 1 41 (4H, s), 1.26 (2H,
s), 1.02 (2H, m. mjtegperature = 0. 87,

' ' _CO,Et
O:>=o — ©:>=/
. _

Purity = 100% EXAVPLE




"(1a, 64a, 8a) (2- Ami nonet hyl - oct ahydr o-i nden-2-yl)-acetic acid hydrochl ori de
cex:j 0 12 CQOZEt 3 4 -CO2Et CO2Et ~NO2 + --N0O2 6 ONH + NH7 8
O~Y---,,-- Wobiserg~ CO2H + NH2HC1L ~NH2HC1 9 10 -- CO2bpbdvigddeidsss? VWO
-01/ 28978 PCT/ US00/ 28687 -26- Synthesis of conpound 1 Indan 2-one (1.0 g,
7.6 mmol ), ethylene glycol (0.43 nL, 7.6 nunol), and para- toluene

sul phonic acid were refluxed in benzeneqﬁno m.) using a Dean-Stark trap

for 6 hours.. T ] ey @Iowedto cool and was then diluted with
Sfatfls dSmifiind

ethyl 5 acetat shed with saturated sodi um hydrogen
carbonate solution (60 nL). The organic IyQaA/er was separated off, and the

aqueous | ayer ¥den--one k0 8d7.6 mpolsethylaps iyl (43 mbelammqlh and B@ant) . The
conbi ned Organi&&é?@%ﬁ%@ﬁ%ﬁﬁ%@gmb‘éﬁieﬁe@b'n%’usﬂ&'a%aﬁmp and the

sol vent was evapora
for 6 hours. The mixture was allowed to cool and was then diluted with ethyl

5 acetate (100 mL) and washed with saturated sodium hydrogen carbonate solution
(60 mL). The organic layer was separated off, and the aqueous layer was extracted
further with ethyl acetate (2 X 50 mL). The combined organic fractions were
washed with brine, dried (MgSO4), and the solvent was evaporated under reduced
pressure. The residue was chromatographed (SiO2, heptane/ethyl acetate, 97:3) to

10 give the aceral 1 (1.14 g, 85%) as a colorless oil; R (heptane/ethyl acetate, 8:2)

0.36; Vpax(film)em-1 1483, 1331, 1291, 1105; 83 (400 MHz; CDCl):
7.19-7.14 (4H, m, Ph), 4.02 (4H, 5,2 x CHCO), 3.18 (4H, 5, 2 X CH20).

Synthesis of compound 2

Acetal 1 (0.5 g, 2.84 mmol) in ethanol (50 mL) was shaken over a catalytic
15 amount of 5% rhodium on alumina under a hydrogen atmosphere (70 Pst, 50°C)
for 16 hours. The catalyst was filtered off, and the solvent was evaporated under
reduced pressure to give the acetal 2 (0.51 g, 99%) as a colorless oil;
Vmax(film)/em-1 2923, 1449, 1337, 1192, 1115, 1089; 55 (400 MHz; CDCl3):
3.89-3.86 (4H, m, 2 x CH0), 2.10-2.00 (2H, m), 1.88 (2H, dd, /=13.9, 7.6),
20 1.81 (2H, dd, J=13.7, 7.0), 1.56-1.26 (6H, m).

Synthesis of compound 3

Acetal 2 (1.01 g, 5.54 mmol) was stirred in a2 mixture of 2N hydrochloric acid
(10 mL} and acetone (10 mL) for 24 hours. After this time, tlc showed complete
consumption of the starting acetal, Saturated sodium carbonate solution (20 mL)
25 was added, and the mixture was extracted with ether (3 X 25 mL). The combined
ether fractions were washed with brine, dried (MgSQ4), and the solvent was

evaporated under reduced pressure. The residue was chromatographed (SiO2,



pressure. The residue was chromat ographed (Si 2, heptane/ethyl acetate,
97:3) to 10 give the acetal 1(1.14 g, 85% as a colorless oil; Rf

(hept ane/ axthgiszgsamset ate, 8:2) 0.36; vn(filmfcm | 1483, 138iudedRdest105; 8H
(400 MHz; CDC13): 7.19-7.14 (4H, m Ph), 4.02 (4H, s, 2 x CH2C®2), 3.18
(4H, s, 2 x CH20O . Synthesis of corrp d 2 Acetal 1 (0.5 g, 2.84 mmol) in
et hanol (50 nL) was shaken over a cata tic 15 anount of 5% r hodi um on

al unmi na undepentaie/etha@p9515)tb e rhwketore 34075 ig, 9745 ds a(fo!ﬂrlegﬁoxhq!é The
n

catalyst was filtered off, and the solvent was evaporated u reduced

pressure to gheptanklethy B@&ta?d 32) 0Q@2 (fi9em-23748 @@L Jﬁg
vmax(film/cm 12923, 1449, 1337, 1192, 15,71089; SH (40 CDC13)

3.89- 3. 86 (4KDGig): ZM-MO}LnQ,M(ZI-DGd,(.EHls5375)1282(1de J€18%-13.9, 7.6),
20 1.81(2H, dd, J= 7 0) 1.56-1.26 (6H m). Synthesis of corrpound 3
Acetal 2 (1. 613)g16531851(1ﬁ%m was stirred in a mxture of 2N hydrochloric
acid (10 rrL) and acetone (10 nL) for 24 hours. After this tine, tlc showed
conpl ete cons t.i o of thgcfstarti ng acetal. Saturated sodi um carbonate
sol uti oh (20 PngH) MPYRES and the mixture was extracted with ether (3
x 25 nmL). The conbi ned ether fractions were washed with brine, dried
(MyS®4) , and TriethybpHospinmoawatate (3118 mak, 5t 20cnml) avas nddudaieebwisecto austifringT he

d h t o 78 PCT/ USDQ/ 28687, . - 27
bont ane/ 6t he PISPERR oL GebIm hytide (022 318 6095 Sispmpsin Icpilo g 43 SVBON R o1 | ess oi |
Rf (heptangtm Shﬂg(aﬁb‘ﬂlﬁxdeﬁm&)n Qfé?%ﬂ %%?ng%@wsgﬁaﬁﬁn&l)o) SH

(400 MMz, CDCI3): 2.37-2.28 (2H. ) 5. 7.5y 2.12 (2H,
dd, J= 18. 7, inEHEY6 mL)p3s added dropwis ’ﬁ?ematnsymaﬁ&?\seddpmpmM4 Tri et hyl

hosphgpoace ;?en{tdre szggl tirring
suspensi on o?ﬁsodl um;ﬁd%eggm(]% iWa\f(@ gg'gﬁ?%ssperm on %ﬁ' orl, 5.43 mol)
in THE (15 ﬁ'@?emvummﬁ@hx Thercoabined orgapic, fractionswer8 (0. 75 g, 5.43

mOl) 0 THE G Wk R a9 RGNS sVt Wt VorlEP el 5Lt © VA ™ 0

room
pressure. The residue was chromatographed (SiO2, heptane/ethyl acetate, 95:5) to

give the ester 4 (0.81 g, 72%) as a colorless oil; Ry (heptane/ethyl acetate, 8:2)

15 0.66; Vmax(film)/em-1 1715 (C = 0), 1652 (C = C); 8§ (400 MHz; CDCl3):
5.80 (1H, quin, J=2.2, CHCOE), 4.15 (2H, q, J= 7.1, CO,CHMe), 2.79 (1H,
dd,J=19.5, 8.1), 2.69 (1H, ddt, /= 19.8, 7.3, 2.3), 2.47 (1H, dd, J=17.3, 7.2),
2.34 (1H, ddt, J=17.3, 5.6, 1.8), 2.14 (1H, m), 2.02 (1H, m), 1.60-1.22 (8H, m);
m/z (ESt) 209 (M + H, 57%), 455 M + K, 67).

20 Synthesis of compounds 5 and 6

Ester 4 (0.45 g, 2.16 mmol), nitromethane (0.24 mL, 4.31 mmol), and tetra-
butylammonium fluoride (3.10 mmol of a 1 M solution in THF, 3.10 mmol) were
heated to 65°C in THF for 4 hours. The mixture was allowed to cool, diluted with
ethyl acetate (20 mL), and acidified with dilute hydrochloric acid (15 mL). The
25 organic layer was separated off, and the aqueous layer was further extracted with
ethyl acetate (2 x 15 mL). The combined organic fractions were washed with
brine, dned (MgS034), and the solvent was evaporated under reduced pressure.

The residue was chromatographed (SiO9, heptane/ethyl acetate, 98:2) to give a




"10 tenperature and stirred for 16 hours. Water (5 nmL) was added, and the
m xture was extracted with ether (15 nL x 3). The conbi ned organic
fractions wwoaissashed with brine and dried (MpSH). The poiws0LsceRS
“evapor ated under reduced pressure. The residue was chromat ographed (Si Q2
hept ane/ et hyl acetate, 95:5) to give t ester 4 (0.81 g, 72% as a
colorless oil; Rf (heptane/ethyl acetat™@, 8:2) 15 0.66; vm (film/cm1

1715 (C =0, 1 ; J= 2.2,
s (E 5 4) 156?%&:?:?_@%5@&&9 MSZN% 669?1@1 yeno‘iv &6 R Lidptaaelethyl

dd, J=19. 5, 8. 1) geaeed -B 2 M)J 2. 34
(1H, ddt, J= 1)7 3, Séihb*ogd 'J“Z&M/&' 1%2?(}3 ng (1 H, Bb?g&oé)l 22 (8H,

m; mz (ES+)nmd sbﬁMslﬁ E%mz&@b 51 8/ CHRO SuNSIER § of
conpounds 5 and %QlEster 41{(% 45 g, %Wh @H %lt%o%?hangmoém m., 4.31

mmol ), and tetJa?.ﬂa@ﬂﬂzMﬂ)ﬂ?ﬂ{ﬁi-EktﬂﬂzaﬁzEt}sz.ﬂﬁ(ZM), b.BIéfZH,dm solution in
THF, 3.10 mmol) were heated to 65C in THE for 4 hours. The m xture was
al | oned t cooJ 18i% % b d.SRi(2H, dded FyiB.196.8), 4¢54- k@dsmy)l&ﬁ@%éd%ﬁ’?-ﬂbd with
di I ute hydrochl or| c acid (15 nL). The 25 organic | ayer was separated off,

and the aqueou was fur‘iei tracted with ethyl acetate (2 x 15
n). The conbl éﬁ’iﬁ;ﬁf’@l’f’ vvere washed with brine, dried (MySO4),

and the sol vent was evaporated under reduced pressure. The residue was
chr omat ogr aphe@hd MmixGite oflﬁmm&&itgaﬁlol amadlpinametRRo (B0 L) gvas shake\bwer 01/ 28978

PCT/USOO/28687 891r nitro- 5,and 6 (0.3 0 as a
yel | ow 0i | ; ‘ﬁ frﬂ"fke %’8@% E?ysg‘"ﬂsﬂ h’?&“&r‘#‘?‘?"ﬁ’ﬁ‘ﬁ?p@ sfz 1732 (C
= 0, 1547 (N0230°1:§?o"r1(2|li6&% Theriﬁmiewm&mﬁﬁésdmﬁﬂmap&a@i 4.61
(211 s, CHZNOZ) 15 (211, q, J = 7.2, OCH2Me), 2.70 (211, s, CHZCozEt),

2.06 (2H gn@are(l d gepssise tp-gives %1 miytyreof s&r«omerﬁbmd;&@z&s,
Snﬁ)ngﬁé En-ifzé% w3058 Vi imyernd 14 .y e D 3R ) s
atrosphere (507 0BT GECID; 587 (M. B NER IR *‘fé%“%%ﬁf@&?&?%ﬂrfﬁi”
solvent was evepoCelet4-1.94 (2H, m), 1.77 (2H, dd, J=13.2, 7.0), 1.62 (2H, dd, J= 13 .4,

6.7), 1.60-1.20 (8H, m); m/z (ES1) 387 (2M + H, 97%).

15 Synthesis of compounds 9 and 10 and resolution of compound 9
(101,601,80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid hydrochloride
The mixture of 7 and 8 (0.42 g, 2.17 mmol) was dissolved in 1,4-dioxane (8 mL)
and hydrochloric acid (20 mL of a 6N solution), and the mixture was refluxed for
6 hours, After cooling, the mixture was diluted with water (20 mL) and washed
20 with dichloromethane (2 x 15 mL). The aqueous layer was evaporated under
reduced pressure to give a 9:1 mixture of acids 9 and 10 (0.43 g, 79%) as a white
solid. Recrystallization using ethyl acetate/methanol gave acid 9 exclusively
(0.27 g); 5y (400 MHz; dg-DMSO): 12.3 (1H, br s, COyH), 7.94 (2H, br s, NHp),

2.90 (2H, s, CH,NHj), 2.52 (2H, s, CHCOoH), 1.97 (2H, br s), 1.65 (2H, dd,
25 J=13.5,6.7), 1.54-1.20 (10H, m); m/z (ES™) 212 (M + H, 100%); (Found: C,
56.4; H, 8.74; N, 5.43 C12Hp1NO»-1HCI-0.5H,0 requires C, 56.1; H, 9.03; N,
5.45%); LCMS (Prodigy C18 50 mm x 4.6 mmid column, 5%-50%
Acetonitrile/water); Retention Time = 1.53 minutes, 98% purity.



10 under reduced pressure to give a 9:1 mxture of am no-esters 7 and 8
(0.42 g, 729 as a white solid; v(film/cni 13214 (NH), 1706 (C = 0);

maj or i SON¥Q01289783H (400 MHz; CDC13): 5.57 (111, br s, BRGWUSO®B288&y (211, s,
CH2NH), 2.36 (211, s, CHCO, 2.04-1.94 (211, m, 1.77 (211, dd, J=13.2,
7.0), 1.62 (2H, dd, J=13.4, 6.7),1.60-39.20 (811, m; mz (ES+) 387 (2M +
H 97% . 15 Synthesis of conpounds 9 and 10 and resol ution of conmpound 9 (1
a, 6a, 8a) (2- Ami nonet hyl - oct ahydro-i nden-2 yl)-acetic acid hydrochl oride The
m xture of 7 and 8 (0.42 g, 2.17 mT(B)gAMmSEdi ssolved in 1 4-di oxane (S nl)

ot uxed for  GRBHPC-AmitmetysSralydretden I DincStiastd yostloton 1 - vat er

(20 nmL) and washed 20 with dichl oronethane (2 X 15 nm). The aqueous | ayer

was evapor at ed under reduc% pres re to_g_ ure of acids 9 and
10 (0.43 g, 79°/<)te aon z tlhyI

acet at e/ net hanol o. ot 9 excl = 27 g) 490 ;  d6- DVBO) :
12.3 (111, br s, 7 94 (2H, br2 NH2) 2.90 (2}1 NO,CH2NH?)

2.52 (2H, s, CHZCozH), 1 97 (2H, br s), 1.65 (2H, dd, 25}J=
13.5,6.7),1.54-1.20 (1011, m; mz (ES+) 212 (M+ H, 100%9; (Found: C,
56.4; H, 8.74; N, 5.43 C1l2H21NQO2. 1HC1.0.5H20 requires C,y56.1; H, 9.03; N,
5.45% ; LCVB (PrQdig Cl8 50 mnx46mnd col urm, 5% '

Acetonitril el wg

PCT/ USOCO/ 28687 :
yl)-acetic acid ydrochl ori s . i
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5 Synthesis of compound 1

n-Butyllithium (5.1 mL of a 2.5 M solution in hexanes, 12.75 mmol) was added
dropwise to a stirring mixture of nitromethane (0.34 mL, 6.3 mmol) in THF
(20 mL) and HMPA (2 mL) at -78°C under argon. The mixture was allowed to
warm to -60°C and stirred for 1 hour. The mixture was cooled to -78°C and 3
10 (0.79 g, 5.73 mmol) was added. The mixture was allowed to warm to -60°C and
stirred for a further 2 hours. The mixture was quenched by addition of saturated
ammonium chloride solution (5 mL). After warming to room temperature, diiute
hydrochloric acid (10 mL) and ether (30 mL) were added. The organic layer was
separated, and the aqueous layer was further extracted with ether (2 X 25 mL). The
15 combined organic fractions were washed with brine, dried (MgS0O4), and the
solvent was evaporated under reduced pressure. The residue was chromatographed
(SiOz; heptane/ethyl 'acetate, 95:5) to give thé nitro-alcohol 1 (0.50 g, 43%) as a

white solid; Rf (heptane/ethyl acetate, 9:1) 0.14; Vyax(CH2Cly)Yem-1 3424 (OH),
1548 (NO3), 1379 (NO2); oy (400 MHz; CDCl3): 4.45 (2H, s, CHoNO»),
20 3.26 (1H, s, OH), 2.04-1.95 (2H, m), 1.85-1.80 (4H, m), 1.64-1.24 (8H, m).

-



"5 Synthesis of conmpound 1 n-Butyllithium (5.1 nL of a 2.5 Msolution in
hexanes, 12. 75 mmol ) was added dropwi se to a stirring m xture of

ni tromet hangoldpgdsnt, 6.3 mmol) in THE (20 nL) and HVPA $&rodeprsds7 - 78C
-under argon. The m xture was allowed to warmto -60C and stirred for 1
hour. The m xture was cooled to -78C and 3 10 (0.79 g, 5.73 muol) was
added. The nixture was allowed to warm8--60C and stirred for a farther 2

hours. The m x tﬁrgggagf& ahgd by addition of saturated ammonium chloride
solution (5 rrL?i.MA ter vvglr%r'aﬁ ng to roomtenperature, dilute hydrochloric

acid (10 nL) and ether (30 nmL) were added. The organic |layer was
opar St o hna At SIS0 4P Tnal snd oAy FARIES st OPLEES (2 X 25

) The 15 copbuaed s¥ORNGid it @TP niS e RREE 1HE hldiic 8 allfedsPd

(MgS™), and t vent was evapor at er reduced pressure. The

ho o r ool cobor T 0 DO aa0h e oo e A e o (Rork oot oty

acetate, :1) F?WN%%%‘%MWMG%&EW%E@X@‘M&@%% (NC%); of f
400 MHz; CDCI o445 .1. 95 (2H,
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Synthesis of cq gﬁﬂe/&hﬁaeé&&w:mm;ia £5R)/@n-12799(C=D)) 1531 ¢NOgycent r at ed
ro

sul phuric acid p) Wwas heat'ed to C in acetic anhydride ( ’m_) for 5

m nutes. The mMz75UNOWG;; (lob MIES COCI3 X 938 (ZHQ, CHENOp) 213842.60°(@H, bt ween
ether (100 nL) and water (50 nmL). The ether 5 |layer was washed with brine,
dried (MySO4) , 280 @H,IseMeGOY,drf2-13&(68, ador at ed under reduced pressure to
give the nitro-acetate 2 (0.49 g, 82% as a colorless oil;

Rf (heptane/ethyl acetate, 9:1)_0.44; vmax(film/cm1 1739 (C = 0), 1551
(NR), ¥375 ( eSih OMPIURTY: CDC13): 4.88 (2H, s, CH2NOR), 2.38-2.00
(84, m, 2.07 (3H, s, MCO,1.62-1.32 (61-L m. 10 Synthesis of conpound 3
Pot assi um et hDutastiung fhethbxide (21 0g 2004mhnol) th idhdnoh@|mI PBwaslgddedas added

dropwi se 10 2 gl LEL 19, SN LGl Sed (95 2% Bhmol o Bt (S 2"0) (5 L)
0°C. After 10 minutes, the mixture was partitioned between ether (100 mL) and
water (50 mL). The ether layer was washed with brine, dried (MgS04) and the
15 solvent was evaporated under reduced pressure. The residue was chromatographed
(SiO2, pentane/ether, 98:2) to give the nitro-alkene 3 (0.21 g, 57%) as a pale

yellow oil; Ry (heptane/ethyl acetate, 8:2) 0.54; vmax(ﬁlm)/cm*1 1643 (C=0C),
1509 (NO3), 1342 (NO»); 8y (400 MHz; CDCl3): 7.12 (1H, quin, J=2.0,
CHNO»), 3.01 (1 H, ddt, J=20.5, 8.0, 2.1), 2.90 (1H, ddt, /= 20.5, 7.3, 2.1),

20 2.54 (1H, ddt, J=17.8, 7.1, 2.0), 2.43 (1H, ddt, J 17.7, 5.6, 1.9), 2.21 (1H, m),
2.12 (1H, m), 1.60-1:24 (8H, m).

Synthesis of compound 4

Ethyl acetate (0.12 mL, 1.22 mmol) in THF (2 mL) was added dropwise to a
stirring solution of lithium bis(trimethylsilyl)amide (1.22 mL of a 1 M solution in
25 THF, 1.22 mmol) at -78°C under argon. After 20 minutes, 3 (0.21 g, 1.16 mmol)
in THF {1 mL) was added, and the mixture was stirred for 2 hours. The mixture
was quenched by addition of saturated ammonium chloride solution (3 mL) and
allowed to warm to room temperature. The mixture was diluted with ether



0OC. After 10 m nutes, the m xture was partitioned between ether (100 ni)
and water (50 nL). The ether |ayer was washed with brine, dried (MSOH)
and the lwosmlgeet was evaporated under reduced pressur epcThiseesssst due was
chromat ogr aphed (Si 2, pentane/ether, 98:2) to give the nitro-al kene 3
(0.21 g, 57% as a pale yellow oil; (heptane/ethyl acetate, 8:2) 0.54,
vmax(film/cnr 11643 (C = C), 1509 (NO2Z), 1342 (NO2); SH (400 MHz; CDCl13):

(111, dai qh“"‘z’sﬂf““’”‘mmm%aé’aﬂ“"f’d‘"“*‘“““dd e e fiy e ) )3
t, J= t ,
(1H, ddt, J ierPtedsafts“g 9‘; lglief(“m rex"éc‘fé"(“i‘ﬁ%h%#zxﬂaée)l (8H, 1.

Synthesi s of &p&g wﬁésﬁed gm?g_ fﬁgml i, THE (2 m)
was added dropW| se t o fh stl rring solution FH&L and die

bi s(trimet hybavéﬂtwaaeoa?&a{ xﬁaerrfbdaﬁdpreisum Sﬁét&sidﬁ@wh@chraé tbigfaphed 22 ol )
at -78C under_ ar After 20 m nutes ) gu|'§1r: THE (1 ni)

was added, aﬁﬁioﬂ tne/ethykacgiate, 89 |1}$°&V°rtbﬁmforra(%r Q(OT%S’ %338 was
guenched by addltlon of saturated anmoni um chl ori de_sol utj on (3 m.) and

al l owed to waelpsless lﬂ@éfﬁ‘f@ﬁﬂé'l‘%lé‘ce@tﬁse" Wi 03Z% VmaxfHm)emit E31wi t h et her WO

01/ 28978 PCT/ US0Q/ 28 d (15 nL

was added. Tﬁ@‘&)gbﬁﬂ 3#7$\é§%§é§§?&1wz’éﬁﬁ% 932{?2{5;2 ?glyer(was :

furth t f t

wer e vashed SEROgHE GHY R Fipcichiie, 3 oRRTCAR O agi/gpo:gf b’
d d

hopt ane et hy - OACRH, 17,1065 (VRS OGR4 WL AR Q6 LIRS 023 07 4199 as o

col or | gBs | i QOxCHoRe); mb G820 M H, H0%6)ate, 9:1). 0.32; vm (film/cm1

1731 (C = 0), ‘1547 (NO2), 1375 (NCR): SH (400 MHz: CDCI3): 4.73 (2H, s,

CHONOR), 4.14 (2H, q, J= 7.1, CCRCH2Me), 2.58.(2H, s, CH2COREt), 2.07 (2H,

m, 1.71-1. 6Sy(1ﬂ|hsia|)conipoﬁﬁds. 24 (8H, m, 1.26 (3H t, J=7.2, 10
CO2CH2Me) ; rn/z (ESA) 270 (M + H, 100% . Synthesis of conmpound 5 4 (0.122

g, 0.45 mol ) ¢ §od'E A W noh) P mithlnd} R0 MEFHESHANET ovir & Bl hfiodiOUN!
| of nickel sponge catalyst under 2 hydrogen atmosphere (60 Psi, 30°C) for 6 hours.
The mixture was filtered and the solvent was evaporated under reduced pressure
15 to give amino-ester 5 (0.084 g, 96%) as a white solid; Vyax(film)/cm-1 3228
(NH), 1665 (C = O); 81 (400 MHz; CDCl3): 5.49 (1H, br s, NH), 3.34 (2H, s,
CH5NH), 2.25 (2H, s, CH>C0), 2.10-1.98 (2H, m), 1.77 (2H, dd, J=13.2, 7.1),
1.65 (2H, dd, J=13.2, 6.8), 1.62-1.20 (8H, m).

Synthesis of compound 6

20 (2-Ammomethyl—octahydro-mden—Z-yl)-acetlc acid 5 (0.083 g, 0.43 mmol) was
dissolved in 1,4-dioxane (2 mL) and hydrochloric acid (8 mL of a 6N solution),
and the mixture was refluxed for 5 hours. After cooling, the mixture was diluted
with water (20 mL) and washed with dichloromethane (2 X 15 mL). The aqueous
layer was evaporated under reduced pressure to give the acid 6 (0.097 g, 91%) as

25 a white solid. This was recrystallized using ethyl acetate/methanol to give pure 10
(0.057 g); &y (400 MHz; dg-DMSO): 7.90 (2H, br s, NHp), 3.02 (2H, 5,

CH,NHy), 2.43 (2H, s, CH,COoH), 2.00 (2H, br s), 1.53-1.24 (12H, m); m/z
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Synthesis of compound 1

Lithium aluminum hydride (69.4 mL of a 1 M solution in ether, 69.4 mmol) was
added dropwise to a stirring solution of ¢is-cyclobutane-1,2-dicarboxylic acid
(5 g, 34.7 mmol) in THF (60 mL) at 0°C under argon. The mixture was allowed to
10 warm to room temperature and stirred for 16 hours. The mixture was cooled to
0°C and quenched by careful addition of water (2.7 mL), sodium hydroxide
solution (2.7 mL of a 15% wiv solution), and water (8.1 mL). The mixture was
stirred for 15 minutes, and the precipitate was removed by filtration. The solvent
was evaporated under reduced pressure to give the alcohol 1 as a colorless oil
15 (4.0 g, 98%); Sp1 (400 MHz; CDCl3): 3.85 (2H, m), 3.6 (2H, m), 3.2 (2H, s),

2.7 (2H, m), 2 (2H, m); 1.55 (2H, m); ¢ (400 MHz; CDCl3): 63.15, 37.83, 20.40.



Synt hesi s of conpound | Lithiumalum num hydride (69.4 nL of a 1 Msolution
in ether, 69.4 nmmol) was added dropwise to a stirring solution of

ci s-cycl oM o897, 2- di car boxylic acid (5 g, 34.7 mol) ipciokeokidgynlt) at 0C
under argon. The mixture was allowed to 10 warmto roomtenperature and :
stirred for 16 hours. The m xture was ggol ed to OC and quenched by caref ul

addition of water (2.7 nlL), sodium hydfoxide solution (2.7 nmL of a | S%

W v sol uti onBSynthesis ofitomipdud2 ni). The mixture was stirred for 15 minutes, '
and the precipitate was renoved by filtration. The solvent was evapor ated '

d d i ve .t he al cohgl | . | qr] il 15 (4.0 g,
089 oh1 ( 40P (8t 78 5ol g aded gncpvife i simung spofomed 2. 7 ( I
m, 2 (2H  mii(4.0.g554.4 Rirholyin dichlororhOBantd 1 50 £RFAEM0°GandePargad. 83, 20.40. WO

01/ 28978 PCT/US0Q0/ 28687 - 33- nt hesi s of compound 2 Mesyl chloride (6.2
m, 79.1 mffpeﬁbxbﬂa%m@a-odﬂom%émobv@sshanaﬂd pwise, iapd thefmixturd 4. 0 g, 34. 4

nol ) ig dic [qoee R Q!fan'é 5 d , j et hyl amne (12.0
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ayer was scRRraBdiyet Rlbepralel, M S kPEg s u% Bfbbrtmeed bithed wi cno
di chl or omet haiehlofdinathdnd (2k 50 mll)eTie ook biveed o rdotibhishiire WasheASHiE Washed

with brine, dri eqeé SA), and the solvent was evaporated under reduced
pressure. 10brm& di (ﬁ@ﬁ@%%&mmmm@mmhyl acet ate,

Chant o254 iy ThEsidHE whs Hrdimaobrisheadsion, Mmieidyt bsdie B ivesa m . 3. 05
6H s), 2.9 2o : . Sc(400 - Nz:. oCDC13) 69, 51,
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mol ) in acetone (50 under argon and the m Xture was uXed for 2
hours. Aft er m}oR(400gvHE I CDE3Rt695, 34S5,85280212092d under reduced

Synthesis of compound 3

15 Anhydrous lithium bromide (10.6 g, 121.8 mmol) was added to a stirring mixture
of 2 (5.95 g, 24.4 mmol) in acetone (50 mL) under argon and the mixture was
refluxed for 2 hours. After cooling, the acetone was evaporated under reduced
pressure and the residue was taken up in ether (50 mL), washed with water
(50 mL), brine, dried (MgSOj4), and the solvent was evaporated under reduced
20 pressure. The residue was chromatographed (SiOp, heptane/ethyl acetate, 95:5)to
give the dibromide 3 (5.36 g, 86%) as an orange liqﬁid; Rt (heptane-cthyl acetate, |
8:2), 0.82. 3 (400 MHz; CDCl3): 3.6 (2H, m), 3.45 (2H, m), 2.85 (2H, m),
2.1 (2H, m), 1.7 (2H, m; 83(400 MHz; CDCl3): 39.70, 33.79, 23.95.

Synthesis of compound 4

25 To a cooled (0°C) suspension of potassium hydride (1.58 g, 39.5 mmol) ¢
(previously washed 3 times with pentane) in tetrahydrofuran (22 mL) was added,
under an argon atmosphere, a solution of methyl methylthiomethyl sulfoxide




“pressure and the residue was taken up in ether (50 nL), washed with water
(50 m.), brine, dried (MgSO™4), and the sol vent was evaporated under reduced

20 pressur ewpobhessresi due was chromat ographed (Si 2, hept aperredobyssspcet at e,
-95:5) to give the dibromde 3 (5.36 g, 86% as an orange liquid;, R f
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(2H, m, 2.85 (2H, m, 2.1 (2H, m, 1.7°C2H, m Sc(400 MHz; CDC13): 39.70,
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a solution of I t{Ri I ' X‘Qf& er iS00/ 28687
-34 (1.36 ni, g@“@éoﬁmw%rlg\}ﬁgﬁé{jyﬁé%&&g@sm e%ﬁ?}z’gl evesquOr 3
hours) in tetTideabtioh niistore(véistlich allowed th vanmrup té\fdoar temperaturexpdiveas a f urt her

30 mnutes, a solution of 3 (3.17 g, 13 ). in.THE (2 nlL),was added,
at 0C, over | Wﬂ.""e’ﬂ@'&'@%@&tﬁfﬁ W#ﬁ?ﬁ@%&°@“&éﬂ?ﬁ%m up to
room t enper at Ugiiorilads Wi 253 (A ffer E0lmiiedsihe Bdlid waidileied o md Basfitgenched by
addi tion of aqueous ammonium chloride (6 m, 25% . After 10 mnutes, the

solid was filteoneentegted. Fhecesidne was takenpp in ethas (L hand IN spifaric ad que was
taken up in et )(2”5;[!}1 ; ' ' : dded. After
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15 was dried (MgSO4) and evaporated under reduced pressure to give 4 as a yellow

liquid (0.16 g, 11%). 8y (400 MHz; CDCl3): 3.0 (2H, m), 2.15-2.45 (6H, m),

1.65 (2H, m).

Synthesis of compound $

Triethyl phosphonoacetate (0.32 mL, 1.61 mmol) was added dropwise to a stirring
20 suspenston of sodium hydride (0.059 g of a 60% dispersion in oil, 1.47 mmol) in
THEF (2 mL) at 0°C under argon. After 20 minutes, ketone 4 (0.16 g, 1.45 mmol)
in THF (1 mL) was added dropwise. The mixture was allowed to warm to room
temperature and stirred for 16 hours. Water (5 mL) was added and the mixture
was extracted with ethyl acetate. The combined organic fractions were washed
25 with brine and dried (MgSO4). The solvent was evaporated under reduced

pressure. The residue was chromatographed (SiO2, heptane/ethyl acetate, 95:5) to
give the ester 5 (0.166 g, 0.92 mmol, 64%) as a colorless oil; g1 (400 MHz;
CDCl3): 5.9 (1H, 5), 4.2 (2H, q), 3.15 (1H, d), 2.9 (1H, m), 2.8 (1H, m); 2.65 (2H,
m), 2.3 (1H, d), 2.15 (2H, m), 1.5 (2H, m), 1.3 (3H, £); 8¢ (400 MHz; CDCl3):

30 169.51, 166.98, 113.37, 59.62, 43.23, 38.79, 38.45, 36.20, 25.62, 24.95, 14.44.



Tri ethyl phosphonoacetate (0.32 nL, 1.61 nmol) was added dropwi se to a
stirring 20 suspension of sodium hydride (0.059 g of a 60% di spersion-in
oil, 1.4Wem8y78in THF (2 nL) at OC under argon. AftePCTUSHR2$68T es, ketone
4 (0.16 g, 1.45 mol) in THE (1 nL) was added dropw se. The m xture was
allowed to warm to room tenperature aad stirred for 16 hours. VWater (5
m.) was added and the m xture was extracted with ethyl acetate. The

combi ned or gayathesisef campoundbe washed 25 with brine and dried (MySO4). The
sol vent was evapor ated under reduced pressure. The residue was

chr omat ographqsatef§(631252 ﬁmmlﬁhmbbeﬁﬁﬁé&m@l@mﬁ@l&_@w&ai he ester 5
(0.166 g, 0.92 mol as._a_col orless oi] CDCl13): 5.9
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m, 2.3 (1H, %ate@to@"é%ﬂ—'lﬁl’& %ﬁrﬁh&%’s"ﬂﬁ'}nﬂ xthrewds Allowdd to codt, (400 Mz,
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i n THF, 1. 03 NMTEDhpora& irder Yodicedlpreguft5 Thd ﬁsﬂlﬂi’v‘s]chfﬂniatc%?d (sy.s. The

m xture was allowed to cool, 5 diluted with ether and acidified
with 2N hydr odiaptamalethadﬁ)(“smyltroer&wg ©3l5ayml 4/1@(6) asasbledessi t h brine,

?;Lieﬁuéwﬁ,i’?“lmﬂ%@ﬂ E@géﬁi‘ﬁ‘iﬂﬁi“ﬁ%&a@@?ﬁaiﬂ%?ﬁ“ﬁ% cosure e
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(2H, m; 2.1(3M 4807968 aﬁsx%ﬂmmﬁlsﬂmm §83%6, 25)76, 19028( 400 MHz; CDCL3):
171. 48, 79.68, 60.52, 50.10, 44.15, 41.06, 37.36, 25.76,14.28. Synthesis of

conpounds 7A and 7B Nitro-ester 6 (0,076 g, 0.31 nmol) in nethanol (10 ml)
was shaken ov&ynthesis of comnoppds 74, Bt ni ckel sponge catal yst under a
hydr ogen at nosphere (50 Psi, 15 30C) for 12 hours. The m xture was

filtered, andNité-ester 6/@076 gp0:3 Ermpl)iinmethano) (HrmLpwasshekepoeaaure to give a

m xture Of agt tg{n Z émg&]nq o? mcke? sp%%éee cata?yst under a hydrogen atmosphere (50 Psi,

15 30°C) for 12 hours. The mixture was filtered, and the solvent was evaporated
under reduced pressure to give a mixture of lactam 7A and amino-ester 7B
(0.05 g) as a white solid. This was used without further purification and
characterization.

Synthesis of compound 8

20 7A and 7B (0.05 g) were dissolved in hydrochloric acid (2 mL of a 6N solution),
and the mixture was refluxed for 4 hours. After coohng, solvent was evaporated
under reduced pressure to give the acid as a white solid. This was recrystallized
using ethyl acetate/methanol to give pure 8 (0.045 g, 0.2 mmol, 64%); 8y

(400 MHz; D>0): 3 (2H, ), 2.85 (4H, m + s), 2.35 (2H, m), 2.1 (2H, m),
25 175 (4H, m). 5 (400 MHz; D20): 167.5, 46.64, 43.89, 42.03, 40.89, 36.08,
23.91. m/z (ES*) 184 (M + H, 100%).




(0.05 g) as a white solid. This was used w thout further purification and
characterization. Synthesis of conpound 8 20 7A and 7B (0.05 g) were

di ssol ved iwohydgeshl oric acid (2 nL of a 6N solution), mRgudelySsstd Xt ure
-was refluxed for 4 hours. After cooling, solvent was evaporated under
reduced pressure to give the acid as a white solid. This was recrystallized
usi ng ethyl acetate/nethanol to give pu136‘8 (0.045 g, 0.2 mmol, 64%; 8H
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a 15% w v solution), and water (15.7 nL). The COEt
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Synthesis of compound 1

5 Lithium aluminum hydride (134.8 mL of a 1 M solution in ether, 134.8 mmol)

was added dropwise to a stirring solution of cis-cyclobutane-1,2-dicarboxylic acid
(9.71 g, 67.39 mmol) in THF (120 mL) at 0°C under argon. The mixture was
allowed to warm to room temperature and stirred for 16 hours. The mixture was
cooled to 0°C and quenched by careful addition of water (5.2 mL), sodium

10 hydroxide solution (5.2 mL of a 15% w/v solution), and water (15.7 mL). The
mixture was stirred for 15 minutes, and the precipitate was removed by filtration.
The solvent was evaporated under reduced pressure to give the alcohol 1 as a pale
yellow oil (6.73 g, 57.64 mmol, 85%); 81y (400 MHz; CDCl3): 3.85 (2H, m),

3.6 (2H, m), 2.9 (24, s), 2.7 (2H, m), 2 (2H, m); 1.55 (2H, m).
15 Synthesis of compound 2

Mesyl chloride (29.3 mL, 373.8 mmol) was added dropwise to a stirring solution
of 1 (8.85 g, 75.8 mmol) in dichloromethane (500 mL) at ~-40°C under argon.



m xture was stirred for 15 mnutes, and the precipitate was renoved by
filtration. The solvent was evaporated under reduced pressure to give the
al cohol 1was0128978l ¢ vyellow oil (6.73 g, 57.64 nmol, 85%(:1'/@@0/&51;%) VHz
CDC13): 3.85 (2H, m, 3.6 (2H, m, 2.9 (21-L s), 2.7 (2H m, 2 (2H m;
1.55 (2H, m. 15 Synthesis of corrpoun972 Mesyl chloride (29.3 nL, 373.8
mol ) was added dropwise to a stirring Solution of 1 (8.85 g, 75.8 mmol)

in dichlor onﬂhbﬂyhnﬁmmmwﬁﬂﬁﬁolymmeﬁw&ﬁ&bﬁn%éﬁﬁﬁﬂﬁmﬂﬁg US00/ 28687
-37 Triethyl am was t hen added dr w se, and the
mxture was gfm%?mﬂﬂ‘@ Pﬂ')‘mmet ng for 1houss, the i rri ng for
16 hours, thmxmmmrqam&dwmmmmmdﬂa&bmeneacﬂ 1004RLY) TPJOCN oric acid
(100 nL). The ?%Mel c layer was separated, and the aqueous ayer was

further extr9tEaBiq layer wassseparated and the agueus i %’ekwﬂ@@lﬂhﬁl)eXWﬁEdthl ned organic

Ia\r/:(p:):)lrgdeﬁﬁg%eéﬁ%rlgggﬂl}p%e%ﬁg re%@ﬁa& vvas&ghrona?gﬂgrg@%'ed (S

hept ane/ et hy bring; dtied @MgS04)) aridthgsoheent vas evapmtedﬁmde? rédibedregured8. 3 Mol ,
77% as a white solid: 8H (400 MHz; CDC13): 3.0 (6H, n), 2.6 (2H ), 2.05
(2H, m, 1. 8T‘p¢msxdn9 was_chr@moa@nheé (Sxoz;bmwhﬂws agatdte.deDue give tliei um br oni de

25 g, 287.3 dd t f 2 (15.84 g, 57.4
Erm)l§J i n acet"§ ‘% IE%S%& 5%%69?‘0572@%“%1\’{ t?m‘f?i‘du Ig(&oé“ﬁéécl)gbﬁl uxed for 2

hours. After t ed under reduced pressure,
and the resi 333%9P£é21 H’;ﬁ@é@ﬂlﬂ\gﬁ ﬁ/l%fr@) washed with water 15 (100
m.), brine, dried (MgSH4), and the sol vent was evaporated under reduced
pressugee to memg' ougiade 3 (13.5 g, 55.8 mmwl, 97% as an orange

li qui d; SH (400|sz 13): 3.5 (4H, m), 2.45 (2H, m), 2.05 (2H, m), 1.6
2H, 4 f tassi um
ot i an (1 ABRydos IRk brbmide (2 2R TSROl e 4068 1 § HUSRR ISR, ancy |
THE (15 nl) 2@85.84066¢.4 tineh in aktoné mmm@tdiEMgdxﬁm@ms%Me%sof net hyl

met hyl t hi onmet 1l f oxi de (0. 93 ni
y re?lXxxedS f%rz hours. Aéer cooling, the acetone was evaporated under reduced

pressure, and the residue was taken up in ether (100 mL), washed with water
15 (100 mL), brine, dried (MgS0O4), and the solvent was evaporated under reduced

pressure to give the dibromide_ 3 (13.5 g, 55.8 mmol, 97%) as an orange liquid; 3y
(400 MHz; CDCI3): 3.5 (4H, m), 2.45 (2H, m), 2.05 (2H, m), 1.6 (2H, m).

Synthesis of compound 4

To a cooled (0°C) suspension of potassium hydride (1.08 g, 27 mmol) (previously
20 washed 3 times with pentane) in THF (15 mL) was added, under an argon

atmosphere, a solution of methyl methylthiomethyl sulfoxide (0.93 mL,

8.92 mmol, previously dried over molecular sieves for 3 hours) in THF (2 mL)

over a period of 1 hour. After stirring for a further 30 minutes, a solution of

3 (2.16 g, 8.93 mmol) in THF (1 mL) was added, at 0°C, over a period of 1 hour.
25 The reaction mixture was then allowed to warm up to room temperature and was

stirred overnight. The mixture was quenched by addition of aqueous ammonium r

chloride (6 mL, 25%). After 10 minutes, the solid was filtered off and the filtrate

‘concentrated. The residue was taken up in ether (20 mL), and 9N sulfuric acid
(0.03 mL) was added. After stirring for 30 hours, saturated sodium hydrogen

I



8.92 mvol, previously dried over nol ecular sieves for 3 hours) in THE (2
m.) over a period of 1 hour. After stirring for a further 30 mnutes, a

sol ution ofwoodse¥® g, 8.93 mmol) in THE (1 nL) was addedpcBiisodesssPVver a
period of 1 hour. 25 The reaction m xture was then allowed to warmup to

roomtenperature and was stirred overnight. The m xture was quenched by
addi ti on of aqueous ammonium chloride 8 nL, 25%. After 10 m nutes, the

solid was filtgsgshatel tspb?s% t &shdue was
taken up in ether Et%()v@as%?&%d@‘?ﬁe%tklér E‘Fl ciama&?gg%gn&rﬁf‘dt&as added. After
stirring for 38atustedsodivmibydregenisuinhite (19 p)sohuign was added Wil the nEgORS

concentrat od 1 Sratpt 0 R A BRBORES sepbted THE iR BB 3EREY 2L 0,

was added and fo durthex 3Quninutes twithracsetufated s'dﬂlum hydtopen sulplsite(0.5 g solutiune

Th h f f her 30 t th
ot ur at o sodi B PR ageéﬁsasesﬁ’%@e g aqiout Highes vers Ress b were
separated and oxfs‘%uixﬁﬁlt kh‘-L m;Sﬁﬁew&edma&ﬁ& Thd diher pHABOUS
sodi um hydr oxi d extracted with ether. The ether phase was

dried (MySO4) qdélvgsm)smd %WIWEW%ma%Mﬂ@WWW%W eto

" 2.0° (G “ape 4us avielom napjd g e, | b G B oIy By
phbsphonoacet 8 1 nmmol) was added dropwise to a stirring
suspensi on of a%@(ﬁéllg’rﬁ%hygklz%‘énﬁo 052 g of a 60%dispersion in oil, 1.29
nmmol) in THE (2 nL) at OC under argon. After 20 m nutes, ketone 4 (0.141

g, 1.28 yjpol) SynthesiFofcémpbund®s added dropwi se. The nixture was allowed to
warmto room 15 tenperature and stlrred for 16 hours. Water (5 nL) was

added, and the e .was The cQnbi n rganl C fractlons wer e
washed wit h brTﬂeéﬁéﬁgos(?P?@&"e . Pg‘ijﬁé SHENEnder

0
e e e
in THF (1 mL) was added dropwise. The mixture was allowed to warm to room
15 temperature and stirred for 16 hours. Water (5 mL) was added, and the mixture
was extracted. The combined organic fractions were washed with brine and dried
(MgSO04). The solvent was evaporated under reduced pressure. The residue was

chromatographed (SiO2, heptane/ethyl acetate, 95:5) to give the ester 5 (0.092 g,
0.51 mmol, 40%) as a colorless oil; 8y (400 MHz; CDCl3): 5.85 (1H, 5), 4.1 (2H,

20 q), 3.1 (1H, d.d), 2.45 (1H, d.d), 2.2 (2H, m), 1.75 (2H, m), 1.4 (2H, m), 1.25 (3H,
1); 8¢ (400 MHz; CDCl3): 170.53, 166.57, 115.13, 59.62, 47.06, 45.69, 39.89,
37.24,28.52,28.17, 14.44.

Synthesis of compound 6

Ester § (0.09 g, 0.5 mmol), nitromethane (0.055 mL, 1.02 mmol), and tetra-

25 butylammonium fluoride (0.61 mL of a 1 M solution in THF, 0.61 mmol) were
heated to 65°C in THF (1 mL}) for 4 hours. The mixture was allowed to cool,
diluted with ether (30 mL), and acidified with 2N hydrochloric acid (5 mL). The
organic layer was washed with brine, dried (MgSOy), and the solvent was



20 q), 3.1 (1H, d.d), 2.45 (1H, d.d), 2.2 (2H, ™, 1.75 (2H, m, 1.4 (2H
m,1l.25 (311, t); SC (400 MHz; CDC13): 170.53, 166.57,115.13, 59.62,

47.06, 45vWaD01/89889, 37.24, 28.52, 28.17,14.44. Synt hesPCI/g3002%Rpound 6
Ester 5 (0.09 g, 0.5 muol ), nitronethane (0.055 n,1.02 mml), and tetra 25
-butyl anmmoni um fl uoride (0.61 nL of a 138fsolution in THF, 0.61 mmol) were -
heated to 65C in THE (1 nL) for 4 hours. The m xture was allowed to cool, r
di | ut ed wi t h evipomted \8dersedluced pressure.dibeiresitiugiwas cihigmiatagrapbed (§iOg, acid (5 nl).
The organic | ayer was washed with brine, dried ém and the sol vent was
VO 01/ 28978 heftanodther B0 givearifer -y 60093 8ndi2 o asaselofess  The

itro aster GAPR PR RIMHEICOE .o OFP1ARR) L L, 1205 G Dy, (400
Miz; CDCL3): 142-ﬁ5{§3§‘ﬁ¢ aﬁdﬁ})@ﬁwcmdﬁﬁg ebCly): PA.282B2.45,AR158) 49.9% . 2- 1. 95
(3H, t and in, 13H; 'BC (400 MMz, CDCL3)® 171.28, 82.42, 60.56, 49.97, 5

45. 80, - 85. 32 ,44205865.32092.89,40019090.09,29464114.26. Synt hesi s of conpounds 7A and
7B Nitro-ester 6 (0.063 g, 0.26 mml) in nmethanol (10 nmL.) was shaken over a

catal ytic anount of nickel sponge catal yst under a hydrogen atnosphere (50
Psi, 30C) f @yntirsisoficomponndsAand™ was filtered, and the sol vent was
evaporated 10 under reduced pressure to give a mxture of lactam 7A and

am no- est er %ﬁ%&&gﬁg{agg}a gé.za.ﬁﬂmlsﬁuﬁah&fémmé)w&%hﬂ&%vm hout further

purification a I'zat'ion. nthesi's of° conpound 8 7A and 7B
(0.051 g) wercataljitic smbumgdf nickélyspiongeientalystunder ashydrogen agposphersi(disivt i on) 15

and the m xt ureg S fluxed far t | nt was
evapor at ed éﬁo@r\lﬁf %ﬁ%ﬁiﬁ?eé’é Jr%%efe\%ﬁi%‘gé acl SHgEQ% |%é§ solid. This
was regoyst alunigeeducetbpregsurith giveannixaireof lactira Tl andangnorestgfB 8 (0. 046 g,
0.21 mmol, 81% ... 8H (4QQ . DR0): 3. H B 2,.7 H [AB]q), 2
(2H, m, 1. 3%@5%@ a@%p;%ute%iﬁd.g‘lgxs(%d\s%iﬁtém Melg}ﬂﬂcaﬁon 511% [ ] q)

D20) : 174. 8, 4 ehEactdbzabin 44. 28, 43. 61, 41. 64, 38. 37, 38. 09,

Synthesis of compound 8

7A and 7B (0.051 g) were dissolved in hydrochloric acid (2 mL of a 6N solution)
15 and the mixture was refluxed for 4 hours. After cooling, solvent was evaporated

under reduced pressure to give the acid as a white solid. This was recrystallized

using ethyl acetate/methanol to give pure 8 (0.046 g, 0.21 mmol, 81%); é

(400 MHz; D70): 3.3 (2H, [AB]q), 2.7 (2H, [AB]q),2 (2H; m), 1.35-1.85 (8H,

m); 8¢ (400 MHz; D>0): 174.8, 47.50, 46.59, 44.28, 43.61, 41.64, 38.37, 38.09,

20 25.88. m/z (EST) 184 (M + H, 100%).

EXAMPLE 8
(1a,3B8,50)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid hydrochloride




'20 25.88. mz (ES+) 184 (M + H, 100% . EXAMPLE B

(la, 30, 5(x) (3-Am nonet hyl - bi cycl o[ 3. 2. 0] hept-3-yl)-acetic acid

hydr ochl or i g@ oiRse> 01128978 PCT/ 13S00/ 28687 -40 CN CN fdyridborsesr - - - - -
[1[D( []::>*CN P. BECU"r CEt (I) (2) 02 (3) "4) CNE ~ 0 CQ2H (5) (6)
Synt hesi s of conpound (2) Dibromde 1 (5.7 g, 22.3 nmmol ), ethyl
cyanoacetate (4.8 nL, 44.5 mmol) and pt%)asm um car bonate (6.15 g, 44.5
ntnol) were stirred together |nD|\/F(100 m_) 5 for 48 senDilute

hydr ochl ori c aci 0 nm) was-adftNd, and mxture racted with

ether (3 x 100 ) e—COH org-am-i-'c eﬁ%«mh bri ne,

dried (MgSO4), Bfe sol vent e G\Epor at ed under reduc&g préssure. The
8:

resi due was chro t ogr aphed (2, h?Eptane & hyl acetate 2) to give
the cyanoester 2 (4.3 g, 100% as a 68:32 m xture of diastereoisoners; 10

Rf (hept ane-et hyl acetate, 9: 1) 0 28; vmaxffi]lm/crn 12241 1 f , 1741
(C=O; Major diast £ ) A;l g, J7.1,
CORCH2Me) , 2. M@ﬂlezz 70 (2R %l 831 (3H t,

J7.1, Me); Mnor diastereoisoner: 8H(400 I\/pEIQ CDC13) 4.26 €2H, g, J7.1,
C2CH2Me), 3.05 (2H, @ 2.56-2.22 (6H, rﬁ) 1.99 (2H, m, 1.33 (3H, t,

J7.1, Me). E[r&?und (3) Cyanoester 2 (0.76 g, 3.91 nmmol),
wat er (0.14 m%“%iﬂﬁoﬁman ithium chloride (0.66 g, 15.6 nmol) were

heated to 150C in DMSO (40 m.) for 22 hours. The mxture was allowed to

cool , diluted Diirbmidetds.7glB03 mmolp eyl cyxicacatite (§.9inlh44s hmolYdx 50 mi).

The conbi ned eitxt]er fra tlon%\‘\?g’M 1%31% wvgrésrﬁrredtogethermDW(loomL)

5 for 48 hours, Dilute hydrochloric acid (100 mL) was added, and the mixture was
extracted with ether (3 X 100 mL). The combined organic fractions were washed
with brine, dried (MgSOy), and the solvent was evaporated under reduced

pressure. The residue was chromatographed (Si0», heptane-ethyl acetate, 98:2) to
give the cyanoester 2 (4.3 g, 100%) as a 68:32 mixture of diastereoisomers;

10 R(heptane-ethyl acetate, 9:1) 0.28; Vax(film)/cm1 2241 (CN), 1741 (C=O);
Major diastereoisomer: Spy(400 MHz; CDCl3) 4.30 (2H, g, J 7.1, COoCHyMe),
2.98 (2H, m), 2.56-2.22 (6H, m), 1.70 (2H, m), 1.35 (3H, t, J 7.1, Me); Minor
diastereoisomer: Sgy (400 MHz; CDCl3) 4.26 (2H, q, J 7.1, CO2CH)Me), 3.05
(2H, m), 2.56-2.22 (6H, m), 1.99 (2H, m), 1.33 (3H,t,J7.1, Me).

15 Synthesis of compound (3)

Cyanoester 2 (0.76 g, 3.91 mmol), water (0.14 mL, 7.82 mmol) and lithium
chloride (0.66 g, 15.6 mmol) were heated to 150°C in DMSO (40 mL) for

22 hours. The mixture was allowed to cool, diluted with water (150 mL) and
extracted with ether (3 X 50 mL). The combined ether fractions were washed with

29 brine, dried (MgSO4), and the solvent was evaporated under reduced pressure.
The residue was chromatographed (SiOp, heptane-ethyl acetate, 95:5) to give the
cyanide 3 (0.21 g, 44%) as a 60:40 mixture of diastereoisomers; Re(heptane-ethyl

acetate, 9:1) 0.44; \.'nmx(ﬁlm)/cm'l 2238 (CN); Major diastereoisomer: 833 (400



20 brine, dried (MJSX), and the sol vent was evaporated under reduced
pressure. The residue was chronmat ographed (Si 2, heptane-ethyl acetate,
95:5) to NQe12898 cyanide 3 (0.21 g, 44% as a 60:40 m ptwwsSooRisss7

di astereoi soners; R f(heptane-ethyl acetate, 9:1) O0.44;

vmax(filnm)/cm 12238 (CN); Mj or diastergoi somer: SH (400 WD 01/ 28978

PCT/ USO0/ 28687 -41 MHz; CDCl13) 2.97 (T4 H m, 2.87 (2H m, 2.32- 2 18 (2H,

M, 2.10- 1. 9MHRCDA)3) 2.97.(H; th), 2B7((2H, m2.3212. #8214, 39, ﬁohh%gm 4,0

di ast ereoi soner: SH (400 MHz; CDC13) 3.13 (1H, m, , 2 32-2.18
(2H, m, 2.10-92-b38( mhj.ﬂs-ﬂ,mm;tm)‘aui(naruiast;rgoﬁom& mw«m m) 5

Synt hesi s of conpound (4) ani de 3 & 1 mol) in THE (30 nL) was
added dr opwi @&Bé? 13 ( ), 287 (2Hgm), r321'?g18n€2ﬁtuﬁ,e'l 1-196(3H,um), 1.92-

hexamet hyl di (4 1 Msolution in THF, 7.8 nmmol) in THE
(40 nmL) at %ﬁﬁdg\) ’a?%bﬁk(%é" xture was allowed to warmto -40C and
stirred for 2 hours. The m xture was cooled to -78C and 10 di net hyl al | yl

brom de5 (1. 3 Syntheis of compéynd(@y added. The mixture was stirred for a
further 2 hours at -78C and then allowed to warmto room-tenperature

ight. S t ' | QL ti m_ dded, dth
i xt Ur o was qrRORed AER £} oot Gogah Vnsadets ymvibe AT boueel o (30
nm). The aqu&ﬁu&@marreuﬂ&hﬁmhﬁ%emmsﬂwwmmno?ahwsélaua&;éo m), and
t he conbi nedélf}l-{SF Qr anlﬁélbﬁtlomi% o&sﬂggmé\nnt‘g@gmne dré]gwpéjl\/gSM)
and the solv \X,@gnung tureTwas ue was
h t 0 j)?éjum?
gy;ﬁggl ﬁgﬁgngﬁa S?O‘go C720 as a col or essm%?%ﬂ%?gzg%?ﬂyl acet at e,
(I 0 07, ) o o e ey 2. 10 (201
d, J 14.2), 1%‘2?‘(3‘9}1?"1% “‘%“87}"? ‘ga@ﬁm‘?ﬁ‘%m °(°§’|W‘°§‘P°W§)'=’1 55 (3H, s,
Me); Mz (APtverhifr. Shinkhad@honiSniehlonas Solon QU RAY s b3ded YS! kene 4

and sodi um hydr oxi de (10.2 soI ution in

(0.96 g, 5.1 mol
met hanol , 25 “BWH%‘V? dijuted with qthez 5 ’Bﬁbﬁﬁ’eqiluﬁh)’dmm"ﬂﬁ Gﬁlét(%mb) The
aqueous layer was further extracted with ether (2 X 50 mL), and the combined

15 organic fractions were washed with brine, dried (MgS0j), and the solvent was
evaporated under reduced pressure. The residue was chromatographed (SiO»,
heptane-ethyl acetate, 98:2) to give the cyanoalkene 4 (0.96 g, 72%) as a colorless
oil; Re(heptane-ethyl acetate, 95:5) 0.38; Vyay(filmyem~1 2230 (CN), 1673
(C=C); dy1 (400 MHz; CDCl3) 5.27 (1H, tt,J 7.6, 1.3, CHCMey), 2.89 (2H, m),

20 2.30-2.22 (4H, m), 2.10 (2H, d, J 14.2), 1.94 (2H, m), 1.84-1.62 (2H, m), 1.65
(3H, 5, Me), 1.55 (3H, 5, Me); m/z (AP™) 190 (M+H, 100%). |

Synthesis of compound (5)

Cyanoalkene 4 (0.96 g, 5.1 mmol) and sodium hydroxide (10.2 mL of a 2.5 M
solution in methanol, 25.5 mmol) were stirred together in dichloromethane

25 (80 mL) at -78°C. Ozone was passed through the mixture which immediately went
orange. After 2 hours, the mixture turned to a green color, and the solution was
purged with oxygen for 5 minutes and then with nitrogen. The stirring mixture
was diluted with ether (100 mL) and water (100 mL) and allowed to warm to




25 (80 nL) at -78C. Ozone was passed through the m xture which inmediately
went orange. After 2 hours, the mxture turned to a green color, and the
sol uti on wawoopessged with oxygen for 5 m nutes and t hen wwdiwsenseegen. The
stirring mxture was diluted with ether (100 nL) and water (100 m.) and

allowed to warmto WO 01/28978 PCT/ USOO/4 8687 -42 roomtenperature
overni ght. The aqueous Iayer was further“extracted with ether (2 x 50 n),

and the conbi neemaéfperatireloveinightl ThéRGiRowblaa tvasiiirthePéitiatted Sithether (MySH4) ,
and the sol vent was evaporate under reduced pressure. _The reS| due was

chr omat ogr aphe@ X 3 mb), apdihe serebiaedguganie frations weps-washad wigh brine; driedcy anoest er

o, (11 em ﬁaﬁfﬁf%%&%ﬁﬁ%w&%ﬁ%ﬂ%ﬁé%@f” "

Ove), 2.94 (2HyadWhr o 19% Wiggl)aceﬁte%ﬁta give 418 cyfhoester §0 (2H,

m, 1.86 (2H, m; rﬂz ( % Synt hesi's of conpound (6) 10
Cyanoest ér 5 (@Eg@l%ﬁas&yeﬂowpxlzhﬁhmmmﬂylﬁch% 812) 036s shaken over a

catal yti ¢ amount of nickel sponge catal yst under a hydrogen atnosphere (60

Psi, ~30C) f orvfia{Bim)om-TRR33ECN)1740\@=0); BHyt(400MHzp0DCIH)S. B5(BHEYt  Was
evapor ated under reduced pressure to give lactam6 (0.64 g, 92% as a
white solid; vaMelR2iMGH, 2.63128, CEO002MeH 236602 M4H, nIIXN®B(2H, 50, (1H, br
s, NH), 354(2H s, CH2NH), 15 2.80 (2H, m, 2.26 (2H, m, 2.16 (2H, s,
CH2CO), 1.93 (D86 (Bbich); m/z18P%) 198 (MHR9E%). 1.74 (2H, dd, J 13.0, 3.2),1.64
(2H, m. Synthesis of (Ilcc, 30, 5a)(3-Am nonethyl -bicycl o[ 3. 2. 0] hept

3-yl)-acetic ' Lactam6 (0.64 g, 3.87 mmol) was dissol ved
SShibeho58abogi e -

in 1, 4-di oxan drochloric acid (16 nmL of a 6N solution),
and the m xture was refluxed for 6 hours. After cooling, the m xture was

di | ut ed Mi t h vidyaspestez & (98] gfiimmodHa methanol{1¢0) mb) wasshakdmaaver4 2 x 15 m_)
Th | d
(067 750y Byt ol ekl ot byl AU AREER BilcBolefe @D YS: 21 € 7

acet at e/ met han¥fl°Cyfov 6 beuris. JIhe neixmke wasfilteyed( fndabe splvenSivias ed@porhteld pnder
reduced pressure to give lactam 6 (0.64 g, 92%) as a white solid; vmax(ﬁlm)/cm‘l
1692 (C=0); dy (400 MHz; CDCl3 5.52 (1H, br s, NH), 3.54 (2H, s, CH,NH),
15 2.80 (2H, m), 2.26 (2H, m), 2.16 (2H, s, CH2CO), 1.93 (2H, ddd, /13,4, 8.1, 2.4),
1.74 (2H, dd, 7 13.0, 3.2), 1.64 (2H, m).

Synthesis of (1c¢,38,50)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid
hydrochloride

Lactam 6 (0.64 g, 3.87 mmol) was dissolved in 1,4-dioxane (4 mL) and

20 hydrochloric acid (16 mL of a 6N solution), and the mixture was refluxed for
6 hours. After cooling, the mixture was diluted with water (20 mL) and washed
with dichloromethane (2 % 15 mL). The aqueous layer was evaporated under
reduced pressure to give acid 7 (0.67 g, 79%) as a white solid. Recrystallization
using ethyl] acetate/methanol gave acid 7 exclusively (0.26 g); oy (400 MHz;

25 dg-DMSO) 7.98 (2H, br s, NHp), 3.13 (2H, s, CH)NH)), 2.70 (2H, 5), 2.17-2.14
(4H, m), 1.85 (2H, dd, J 13.3, 8.0), 1.63 (2H, m), 1.55 (2H, dd, J 12.9, 5.1); mz
(EST) 184 (M+H, 100%); LCMS (Prodigy C18, 50 mm X 4.6 mmid column,
5-50% Acetonitrile/water) Retention Time = 2.40 minutes, 98% purity.



25 d6-DVSO) 7.98 (2H, br s, NH2), 3.13 (2H, s, CH2NH2), 2.70 (2H, s),
2.17-2.14 (4H, m, 1.85 (2H, dd, J 133, 8.0),1.63 (2H, m, 1.55 (2H, dd, J
12.9, 5.1)WOMU8I74 ES) 184 (M+H 100% ; LCMS (Prodigy Cl18, poPnson86s76 t umi d
colum, 5-50% Acetonitrile/water) Retention Tine = 2.40 m nutes, 98%
purity. WO 01/28978 PCT/ USOQO 28687 - The foll ow ng conmpounds are nade by
one of the above methods: (Il a,50)(3 Antrnonethyl-bicyclo[3.1.0]hex 3
yi)-acetic acid, Mmfahﬁﬁﬁ%]&mmﬂﬁmmmsyﬁhf&ﬂheaﬂlilvémmo@s .yl)-acetic

aci d, (1a,5li£§5ﬁ¥§m nomat@; boct ydro penta en-2 )-acetic acid, 5 (1

a, 60) (2 Amn xy-eéﬁtms

(o E%??%W%%%Tﬂﬁﬁé*%ﬁ?%@%ﬁﬁ%‘é'w% o, (1 a5

3) (3- Ani nomt(h&ﬁﬂﬁﬁmhm%ﬁwwmwén-wbwwmw
(1a, 50) (2- Am nongt hyl - oct ahydro pent al en-2-yl) - acetlc acid, 10

a, 60) ( 22 Ami ndA@ORIEAminamethyhodtahydro-inden-3-yhraceticacid;

5 95, Sa) (5 AR EIIR A Eﬁ%%%@‘%%%ﬁﬁf&%ﬁéfca&?d ¥

(I'a, 3a, 5a) ( B{Mﬁﬂ)(mwnbmahylymbﬁﬁasz mdxaaybacaic)acmg etic acid,

(1

(1

a, 3a, 5a) ( 2- Am naonet hyl -'oct ahydr o- pent al en-2-yl )-acetic acid, 15

(1 a,6a, 8a) (2 (M%Mnﬁwm% lﬂ?Xﬁhﬁ'?r@M“é‘Y}%%@ie aci d,

e Cr

(1a3

3, 5a) (30 Ami nqmspxz-atmmmémy&c&hwmnﬂe@-yl)aacamm acid, (la, 3JI S5a) (2

A t hyl t ahyd t al I t d, 20
(F‘a“‘éges(%)(%hﬁﬁzyh&xﬁ‘?&a gt arer S0 procaet ¢ aci d

'(A\En 1 go?r,reRt 2?% - g?%m no?gt hy L:)ﬁﬁﬂél—?ﬁ ﬂé’?ﬁtq]ﬁ%}%‘% &@acft}c ack tic acid,
((1R 3S, 6R) - Sloﬁﬁuﬁabfﬁmpinohlethybbnydo[li Z.I]]m-ti-ﬁ)-adehc aaet ic acid,
S35, 69) - 3- A PR . Aminstnatiot-octaky o msalen Yy cocti i, 2+ &

15 (10,60t,80)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,
(10,70.,90)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,

(1 a,3ﬁ,Sa)(3-Aminométhyl-bicyclo[3.l.O]hex-3-yl)-acetic acid,
(10,,3B,50t)(3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid,
(10,3B,50)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,

20 (10.,60.,88)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,

{ 1oc,7a,9B)(Z-Aminomethyl-decahydro-azulen—Z-yl);acetic acid,

((1R,3R,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((1R,38,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((18,38,68)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,

25 ((18,3R,65)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((1R,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yI)-acetic acid,
((1R,38,68)-3-Aminomethyl-bicyclo{4.2.0Joct-3-yl)-acetic acid,
((18,38,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,3R,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yI)-acetic acid,

30 ((3aR,5R,7aiS)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((30R,58,708)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,

(la,7a,9(3)(2

((1



((1S, 3R, 6S) - 3- Ami nonet hyl - bi cycl o[ 4. 1. 0] hept 3 yl)-acetic acid,
1R, 3R, 6S) - 3- Am nonet hyl - bi cycl o[ 4. 2. 0] oct-3-yl)-acetic acid,
1R, 3S, 6S)woodngnenet hyl - bi cycl o[ 4. 2. 0] oct - 3-yl ) - aceti c weirgso0/28687
'S, 3S, 6R) - 3- Ami nonet hyl - bi cycl o[ 4. 2.0]oct-3 yl)-acetic acid,
'S, 3R, 6R) - 3- Ami nonet hyl - bi cycl o[ 4. 2. 0] gct 3-yl)-acetic acid, r 30
3aR, 5R, 7aS) - 5- Am nonet hyl - oct ahydr o- i #en- 5- yl)-acetic acid,

3aR, 55, 7aS) - R385896R}-5 A6 Rde-94)-acktietiig, acid, 1 1J WO
P on0as pey) URAESS IR B mERARYI Ry BOARAG: 5411500 b

g( )é 852 877%?) ((BGWWMWW&M&MW?&BWWD%CM@ﬂC ac :j d,
a aR) - 5 cta e etic aci
R, 4aS, 8aR) éﬁaﬁ%m gb‘?ﬂ"?’l’ifb\éjﬁz"zﬁﬁ}“ﬁg‘éﬁ?’é’ aci d,
S, 4aS, 8ctR) gsmlg mﬂmgﬁ,&ﬁ 4,laleg,o,lﬂ,lﬁ &ﬁ@% ic acid, 5
apht hal en- 2- I

2

2

2S, 4aR, 8aS) - -Am nonet hyl - decahydro -acetic acid,
2R, 4aR,38aS) - KZW}BMmdhyleﬂwa]mmmdphthdnn-Z-ﬂ}acemmd,c aci d,
2
2
2

ggig §Z§§ AR Aol A aGE ARy coSeery oy B bR o Biosdt ZEEElE Zﬁlgz
((2%, 21ag, gué%ﬁ?%%zgywa&g@gﬁ&%%nzoc{ﬁpgﬁﬁg%%ﬁéwﬁ )%&gclaf | 2CI ,

3S( E; é ;? gR((BSMaS 961? Dﬁmhhnfthﬂ#deyﬂiydﬂﬂbebz%b}rﬁrj)mep&ngﬁ-yl}mg acdaci d,
Ani nonet icyc ept acetj ¢ aci
3S, 6R) - 3- (AP M 'ﬁ{"zﬁe ”@%‘We‘%{lz%w pphegteay?: s)-akefiy acid

3R ) 5 ngh%? bi cy@ko?4.%WWa@etiéﬁWm&5

S
S,
R 3
R, 38 6R) 3 «mk;sm—h%mhbmythyblﬁldycm[@]l@hep%-ym)aemmc aci d,
S,
S,
a
a

709-

38 69) - o- KIRnOASHABBEYRYGiy o) Sleres Y0 pedfabies oo o
R 5R, 7(XR) «5s,as;snpm1lsinbmanylaiwrap4 un}iept-ﬁywemaam c acid, 20
R 5S, 78R) - 27 § 3R ARY5 Aot i rctos 1 Miapei Yy e aniaC 21 &

15 ((1R,3R,6R)-3-Aminomethyl-bicyclof4.2.0}oct-3-yl)-acetic acid,
((1R,35,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,38,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((1S,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
{(30R,5R,70R)-5-Aminomethyl-octahydro-inden-5-yl}-acetic acid,

20 ((30R,58,70R)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((308,58,70.8)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((308,5R,70.8)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
{(2R,40R,8cR)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((28,40:8,80R)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

25 ((2S,40R,80a:S)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R,40S,80:S)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R,40R,90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,
((2S,40R,90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,
((28,4a8,90:8)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-acetic acid,

30 and
((2R.401S,90.8)-2-Aminomethyl-decahydro-benzocyclophepten-2-y1)-acetic acid.

25
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aS, 5S, 7aS) -5 Am nonet hyl - oct ahydro-i nden 5 yl)-acetic acid,

aS, 5R, 7aS) - 5- Am nonet hyl - oct ahydro-i nden 5-yl)-acetic acid,

R, 40R, J&RpU/BI7&Ti nonet hyl - decahydr o napht hal en 2 yl) - apetiusoorsésd,

S, 4aS, 8aR) 2Am nonet hyl - decahydr o- napht hal en 2yl )-acetic acid, 25

S, 4aR, 8aS) -2 Am nonet hyl -decahydro npaphthalen-2 yl)-acetic acid,

R, 4aS, 8aS) - 2- Am nonet hyl - decahydr o- napht hal en 2-yl) - acet I ¢ acid,

R 4aR 9(ZR) 2 Amedelimvihg inethedsielattr spetificallyay tHeqpépapditiono2 Y| ) - acetic acid,
S, 4aR, 9aR) th ophepten 2 yl)-acetic acid,
S, 4as, 9aS)(lé 3@%41@%%&3%&?@ £®H %@&‘B‘Eﬁ‘?@ﬁ?@n 2-yl)-acetic acid,
30 and ((2R 4aS, 9aS) 2- Am nonet hyl - decahydr o- benzocycl ophept en-2-yl ) -acetic
acid. WO 01/ MethedRCT/ USOCQ 28687 -45 The foll owi ng nethods rel ate
specifically to the preparation of

(1a, 3a, 5a) ( 3- A t hyl - bMﬂyQ qdzao O] t d@ acet cid. Mthod 1
McNO2, K2C03 Eé 5% 5

Ni t ronet hane i s added QQQEt h%ﬁs%f%rdte egt-amoz a so t S\egas

di met hyl sul phoxi de or NN-di net hyl fonnanigig wi th“a base such as Hot assium

carbonat e, sodium carbonate or cesium carbonate, at a tenperature of from
0C to 4320C. Nittometbansiis edded dothepnsaturaigh estenjin elsolvemsfsudlivs nitro ester and

educes L gl Al R By SRR e P R 1 5 10

carbonate, sodium carbonate or cesium carbonate, at a temperature of from 0°C to

NNDNPNNNDNWW

((
((
((
((
((
((
((
((
((

120°C. This process achieves higher yields of the nitro ester and reduces the yield
of de-conjugated ester compared to previous routes.

10 Method 2A
[T~
1
la
SO S e 0 O
> COzEt ; CO,H CO,H
1(1
\
NCO EO\—C zE.Ie_EOCPh
C°zM° 0,Me CO,Me

7
; 3‘OR ‘ |

a) An alkyl cyanoacetate, for example ethyl cyanoacetate, is added to a mixture
of cyclopentanone of formula (1) in a solvent selected from toluene, benzene,

xylenes, or n-heptane to which acetic acid and B-alanine or ammonium




'NC "-NCf O0,.%h 7 CO2Me 6 O Me 5 CO2Me 9 '0O'-N OR h El:: EIIl: 8 CO2Me
CZH 9 r a) An alkyl cyanoacetate, for exanple ethyl cyanoacetate S

added to a widikes of cycl opentanone of formula (1) in a PeHtGbhssie! ect ed
‘from toluene, benzene, xylenes, or n-heptane to which acetic acid and

P- al ani ne or amoni um WO 01128978 PCTI USO0/ 28687 -46 acetate, or
pi peridine are added. The m'xture is stibred at a tenperature from O *Cto

150C wi th renovalg, : %@ﬁﬁi}?&ﬁr rap or
activated nol ecul aér&gl e@@m to pr o%ﬁc«gﬂ? a E%#gé%gt ortula (1531'5 b) Addi ng
t he product of st@@t{a)S(ﬁﬁmuﬁxrbmowlnfwmnrhy,ﬁirehmrl;ﬂy,lusagfmbbanlﬂstaﬂdwpi de 5 or
benzyl magnesi um broni de ,or neS| um | odi I,h a sol vent

sel ected fromtet¥ QTTVWS E’iglﬁvea’l BR cetheglg MU @Lne  di et hyl
ether, or terty mﬂdiﬂgtﬁé?ﬁ’ﬂﬂﬁctefﬁéﬁa)iibo@tbﬁ'ﬁ’ﬁﬁti@df'b@nzﬁrhﬂi@:esl&ﬂ@ﬂbﬁdelloc to

produce the addltlon oduct of formula (3); c¢c) Adding the product of step
b) above X0 a ni Prbenzy mmﬁsmrqﬁeﬁea dimselyentoxi de,

el ected 1rom et fTe ﬁ&ﬁy%ﬁﬁ Wéf""ﬁf. o | R, Wil Mgty VO

di et hyl ene gl ycoloramdbmyllmathylgthbm ammpmeitona-lﬂ&ﬁﬁmrléOTﬂbprddmm 25C to

250C to produce t ar box cid of formula (4); d) Adding the product
thepdifton pragie iR

of step c) above of formyia{it hane in a solvent 15 sel ected from
di chl or omet hangy Adaig" 8&3&&&bﬁtépﬁi))éﬁéﬁt&h%ﬁxtuie@fﬂ%ss&étedﬁoﬂr di oxane to

whi ch a base such as 1, I azabi cycl o[ 5. 4. O] undec ene

10 potassium hydroxide, sodmm hydroxide, lithium hydroxide, or cesium
hydroxide in a solvent selected from ethylene glycol, 2-methoxyethyl ether,
1,4-dioxane, or diethylene glycol and stitring the mixture at a temperature
from 25°C to 250°C to produce the carboxylic acid of formula (4);

d) Adding the product of step ¢) above to a mixture of iodomethane in a solvent

15 selected from dichloromethane, chioroform, tetrahydrofuran, toluene, or
1,4-dioxane to which a base such as 1,8-diazabicyclo[5.4.0jundec-7-ene
(DBU), triethylamine, or 1,5-diazabicyclo[4.3.0Jnon-5-ene (DBN) is added
and stirred at a temperature from -40°C to 110°C to produce the ester of
formula (5); or adding the product of step ¢) above to a mixture of méthanol

20 and a concentrated acid such as sulphuric acid or hydrochloric acid at a

temperature ranging from 0°C to 100°C; or adding the product of step ¢)
above to trimethylsilyldiazomethane and methanol in benzene or toluene at a
temperature from -40°C to.100°C; or adding the product of step c) above to
diazomethane in a solvent such as benzene, toluene, dichloromethane, or

25 diethyl ether at a temperature from -40°C to 40°C;

¢) Adding the product of step d) above to a mixture of carbon tetrachloride or

ethyl acetate and acetonitrile to which water, sodium periodate, and ruthenium
(II) chloride are added, and stirred at a temperature from -40°C to 80°C to
produce carboxylic acid of formula (6);

30 f) Adding the product of step e) above to a mixture of a base selected from
triethylamine or diisopropylethylamine and a solvent selected from toluene,
benzene, xylenes, tetrahydrofuran, diethyl ether, or n-heptane to which



(DBTJ), triethylamne, or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) is added
and stirred at a tenperature from-40C to 110C to produce the ester of
formul a (3y0Qoms9mddi ng t he product of step c) above to apoitdsf86s0f

met hanol 20 and a concentrated acid such as sul phuric acid or hydrochloric
acid at a tenperature ranging fromOC,t,o0 100C, or adding the product of
step ¢c) above to trinethylsilyldiazonmethane and net hanol in benzene or

toluene at a tdipjenylphosphofyl azide (IRPA)ds dddeCandstirfing atiQehpearatiifedtet of step

c) above to di e in,a sol.vent ch. as  benzene, tal uene,
di) chl o\r/orret hania&égtgqgﬁpé{’l pdpce &eﬂéqcyaaqatse:p t %‘ﬁ‘ﬁﬁ?s &t)fﬂ’éd@lpéﬁhegi'mc‘t 0 40C, e)
Adding_the_pr odiftep@) aBdveflo Ethy PEMUSTohfate of issbutfI R RiofoRTIOld ol or i de or

et hyl acetate and acetonitrile to wat er, um perio and

rut heni um ( 1115uck as wethylamineordiisepropyiethylamine in tetrabydxofiranpe aeetanee f r om - 40C
to 80C ko pro r | j L0 " Y f),Addi t he product
of st epS e) abo%q%éﬁ% e%%ﬁ tuértgmg%%‘gs%@?g# é’g‘i‘ég‘}‘#"?f‘%&n"y%ﬁ’@é‘t’h | am ne or

di i sopropy! et hydodivinieideid water ahd Rirahyiied faih o adetshi® fodvANS addiliBN £ N e,
xyl enes, tetrah firofuran, leg‘Lh | ether,, or n-heptane to which WO 01/28978

PCTI US00/ 28687 t%-uaqe‘enbﬁn%m 3Adazi de (DPPA) is added and stirring
at a tenper aighr ggdin@iie pﬁfﬁu&&f&éﬁ)@ 5Ugv9fo(¥j§6%n§ %cteamﬂfeﬁe of formula (7);

or adding the product “of step e)” above to ethyl ioroformdte or isobutyl

chl or of or mat e cheazenepeyenes,on athepigne to; whieh methannd opteridnitanopwasadded toy| anmi ne i n
t et r ahyglr of ur an,; ?@ig | - re of. -40C to
78C fo?/?iowed b&l gard(g? %ﬁ)ﬁ 0 g?*l?en%qgﬁuéggii}ﬁa\l}va %‘?m?an c?’é?%‘%ﬂgp&o&'uran or
acet one fol | owdibny0.04dMiita 12oM iofthe prefencenr absenbeofzsolveatsiich af | uxi ng; and g)
Addi ng the produgt. step f)..a vent. sel.ected f.r.omtol uene,
benzene, xyl engfél?h'c?%nne-’ #€§f5§8°§)§’¥§%§°§ﬁ&‘#§?#§ %W‘f@"bt‘!’ﬂﬂ‘ﬁ%me was added
to ;Otgi ;/ga (8)produ¢tf f oﬂwp%\*ﬁva?oé&)lvmgelcpmt h;lﬁkmpﬂhhﬁnbgggmbgl, a]'E a
concentration g rom 0. 0 n resence oy absence of a
sol vent such asorf,'li?pg‘}’?)g’a‘ﬁéf’h Mﬁ%"%ﬁ?iﬁ“&?ﬁﬁéﬁﬁ“’q ) Shte the anino acid
(9); ot5 addi ng Hyldmgenating (8) over nickel or palladium or platinum to give lactam which

was then hydrolysed using aqueous hydrochloric acid at a concentration of

from 0.01 M to 12 M in the presence or absence of a solvent such as
1,4-dioxane, acetic acid, or water to produce the amino acid (9).

Method 2B
. —————— » H
. R=eg.H,Me c
OC OGS X
20 12

a) Cyanoester (2) is added to allylmagnesium chloride or bromide or
2-butenylmagnesium chloride in a dry solvent selected from tetrahydrofuran,
1,4-dioxane, n-heptane, toluene, diethyl ether, or fert-butyl methyl ether at a
temperature from -100°C to 110°C to produce the addition product of formula
25 (10);




‘product of step f) above to a solvent selected fromtol uene, benzene,
xyl enes, or n-heptane to which benzyl al cohol was added to give (8) and

then 15 hydwedeBagys ng (8) over nickel or palladiumor pl agdmpusinbsdi ve
‘lactam which was then hydrol ysed using aqueous hydrochloric acid at a

concentration of from0.01 Mto 12 Min the presence or absence of a
sol vent such as 1,4-dioxane, acetic aci4®: or water to pr oduce the am no

acid (9 Met h tﬁ;ﬁﬁg& %éﬁmi; :

El[: (~~)~002H dBjj ﬁaﬁﬁ& ?%gf—&g(%%&%% OOfgbgs%egﬁte fro Q/anoester
(2) is added to @bt@dimgyé'gxldmsodmmrhydmxdc li!hmmh?drmde,?extnasmmyl magnesi um
chloride in a dr ol vent sele d fromtetrah |oxane

n- hept ane, tol ueﬁgﬁr ﬁ’ldgf'h oy %"?ctegrﬁ%? lﬁ’lft Ycoﬁ% %‘Fd’gf'%‘gfag

25 (10); i1 U&B‘o‘i’?gg“*“’?‘zgs’% fgmgm@“ ﬁ;‘m"% ‘““"““"mﬂ“”“prsﬁLCI °Lf”“'s?ep
a) above 5 o a m & to 2 (b idp droxi de, sodium
hydroxide, it dFnggé) &lﬁmoﬂt ShoVe 1o Bk A&Eodoﬁxeﬁaaﬁ% fve! ect ed
from et hyl ene 9yco ﬁg 0X e@? IbH{pher @}9 | oxane esgl gﬁtﬁyl ene

gl ycol and sti rrlsnlgctedlﬁronndxdllarenaham, thr@rm;tw@y&oﬁnmdﬁﬁﬁeim 1I260C to

D) “above 1o a m e i Emet Aldhés P aetinblore Y pifec PRI ' ' °F

di chl or onet hane, tﬁ&ﬂ;ﬂmﬁfne,rdﬂl i-dihiabhydb@flﬂ]ﬁdn-s-bﬁﬂ (DB, wasradaedéhnddl oxane to
whi C-h a P joe suc F;nggd at a%enql azap! C 81;(,5 tol 181(3‘,J trz])dp?'oduce gnee egter éJf) formuia
(11); or adding the product of step b) above to a mixture of methanol and a
concentrated acid such as sulphuric acid or hydrochloric acid at a temperature
ranging from 0°C to 100°C; or adding the product of step b) above to
trimethylsilyldiazomethane and methanol in benzene or toluene at a

15 temperature from -40°C to 100°C; or adding the product of step b) above to

diazomethane in a solvent such as benzene, toluene, dichloromethane, or
diethyl ether at a temperature from -40°C to 40°C; and
d) Adding the product of step c) above to a mixture of carbon tetrachloride or
ethyl acetate and acetonitrile to which water, sodium periodate, and ruthenium
20 (IIT) chloride were added, and stirred at a temperature from ~40°C to 80°C to
produce carboxylic acid of formula (6).



triethylamne, or 1, 5- di azabi cyclo[ 4. 3.0] non-5-ene (DBN) was added and 10
stirred at a tenperature from-40C to 110C to produce the ester of formula

(11); or wadowegIBhe product of step b) above to a m xturmcTaiSowegshanol and a

concentrated acid such as sul phuric acid or hydrochloric acid at a
tenperature ranging fromOC to 100C, addi ng the product of step b)
above to trimethylsilyldiazonethane and methanol in benzene or toluene at
a 15 tenper aMetiod20m - 40C to 100C; or adding the product of step b) above
to diazonethane in a solvent such as benzene, toluene, dichloronethane, or
diethyl ether at a tenperature from-40C to 40C, and d) Adding the product

of step c) abov a m&Nure of (oF tetrachl oride r &t | acetate and
acetonitrile to@d@ﬂs&te m@ rjut i Um -~ 20 (111)
an

chloride were a r ed s eraturefI - H80C to

produce carboxyli @ aci d r mul h3 ﬁ_? rCOgEY 1/ 2891 . PCT/ US00/ 28687 - 49-
Met hod 2C Eo=~ a_ ~-E R b 2 2 CO2E _g% Et 14 Rl e.g. H M C OHR
'~NH2 E:,:::>e d CO2Me EO O.c2 716 15] f CO2H 9
e ‘\N &\ . S R
CO,Me CO,Me
171 2 16 2 5 COMe
f - '

X

a) An organometallic reagent such as vinyllithium or vinylmagnesium chloride or

bromide in a solvent such as tetrahydrofuran or diethy! ether at a temperature
5 from -100°C to 0°C is added to the cyanoester (2) to give (13);

b) Adding the product of step a) above to a mixture of a base selected from
potassium hydroxide, sodium hydroxide, lithium hydroxide, or cesium
hydroxide in a solvent selected from ethylene glycol, 2-methoxyethyl ether,
1,4-dioxane, or diethylene glycol and stirring the mixture at a temperature

10 from 25°C to 250°C to produce the carboxylic acid of formula (14);

¢) Adding the product of step b) above to a mixture of iodomethane in a solvent -
selected from dichloromethane, chloroform, tetrahydrofuran, toluene, or 1,4-
dioxane to which a base such as 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU),
triethylamine, or 1,5-diazabicyclo[4.3.0]non-5-ene (DBN) is added and stirred

15 at a temperature from -40°C to 110°C to produce the ester of formula (15); or
adding the product of step b) above to a mixture of methanol and a
concentrated acid such as sulphuric acid or hydrochloric acid at a temperature
ranging from 0°C to 100°C; or adding the product of step b) above to
trimethylsilyldiazomethane and methanol in benzene or toluene at a

20 temperature from -40°C to 100°C; or adding the product of step b) above to

Py



a) An organonetallic reagent such as vinyllithiumor vinylmgnesium
chloride or bromde in a solvent such as tetrahydrofuran or diethyl ether
at a tenper MunesEsfrom - 100C to 0C is added to the cyanpertswrésd) to give
(13); b) Adding the product of step a) above to a mixture of a base

sel ected from potassi um hydroxi de, sodi um hydr oxi de, |ithium hydroxide, or
cesium hydroxide in a solvent selected from ethyl ene glycol,

2- et hoxyet hyl et hdnqzomﬁhﬂwdmuﬂvmtswhasbeazdmwtelmmegﬂxymdommdn@bi rring the

m xture at a terrper 10 from 0 250 t roduce the carboxylic acid
iy bR b PR TS

of fornula (14); above to a m xture of

i odonet hane in ad)samupfwuctsﬁhqs:é)admfeﬁmmum £SO BNBh asSMARSBEP bM
t et rahydrof uran, toluene, or di ne to which a base such as

1, 8- di azabi cycl of S%S@WF@@B"?“@ wed by, 3dditing pEaqusach syeh as

1, 5-di azabigycl o[ 4 tohek: m%wdﬂ?sdm&qg%@mmﬁfﬁxﬁ%o%??g

terrperature from-40C to 110C to produce the ester o or mul
addi ng the product %give€lél b) above to a mxture of nethanol and a

concent rat ed aci § s o U phoveI5h it AXALAROMDLS 6 oA

tenperature rangi'n or a e pr Sdtict ep b) above
to F trinmethylsil Wé»@ﬂ?ﬁ@lﬁ&h’@ﬂﬂ@m@h&mﬂamfoﬂm@h&eﬂmﬁbmﬁwe at a 20

tenperature from of step b) above to J.
TP 01 28078 iR Biie Sbaif RtndbR BB G 5 00 D) AhV e
benzene, tHl uene, dlwetbmbmobrdmln&rbvreduchmtﬂyyxydmgémﬁmﬂhtla:p&e'samelbﬁiure from
-40C to 40C, d) Th ) aboye IS . 0zZ0 in a sol vent
such as chl oroform%%tfH g&g gf;cgé ﬁe oF PIfEP af‘f’cﬁwﬁ‘@w&éd by addition of
a quench such ast)Snwptp&Engﬁqhdp@plbnvamh;dro@tseda:tsh;gla‘qwophhy&ooﬁlonaahﬁaper ature
from-100C to OC T of ste abqve in a

sol vent such as rre%ﬁ"é%(e)’\fﬁ%g %%%%Pl tgqa&g%bW?&éﬂ%?ﬁ asglverti on or

ammoni a gas f ol | owswthlay1,d-clibxene, aseticiadid)@r water to produce the amino acid (9).

g

15 Method 3
/—NCS
EO—_—\ Sm12 HMPA EO/_COzE‘ CO,Et
COEt  +-BuOH, THF, -78 °C EO,~

The unsaturated ester and benzyl thioisocyanate is stirred in a solvent mixture
made up of tetrahydrofuran, diethyl ether, or 1,4-dioxane, a coordinating solvent
such as HMPA or DMPU and an alcohol such as fers-butanol with samarium

20 diiodide at a temperature of -100°C to 0°C; the resulting ester is hydrogenated in a
solvent such as methanol, ethanol, ethyl acetate using a catalyst such as nickel,
palladium, platinum, or thodium at a temperature from 20°C to 100°C to give the

amino acid.



sodi um bor ohydri de, sodi um cyanoborohydri de or sodi um 10

triacet oxyborohydride, or by reduction by hydrogenation in the presence of
a catal ywoou28m as ni ckel, palladium or platinumto pceseAsssr and f) The
product of step e) above is hydrol ysed using aqueous hydrochloric acid at

a concentration of from0.01 Mto 12 Mg4yn the presence or absence of a

sol vent such as 1, 4-di oxane, acetic acid, or water to produce the am no
acid (9). 15 Methodid8 Ph ,-NCS , HWA " COREt N1 COZEt Sml 2COR2Et t BuOH, THF
-78 IT-N\ ----~"-""~ S Ph CGS-'NH2 The unsaturat ester and benzyl

t hi oi socyanat e_i tirred in a solygnt mxture made uaigi t et rahydr of ur an,
di et hyl ether,[g 1 i oxame, P ﬁi}s‘natlng §WL h as HVPA or DWVPU
and an al cohol -5 as Brf ( SOIR} | Um g? at a

t enperature of -100C to t the resul ting et er |S3hydrogen 4d in a

sol vent such as net hanol, ethanol ethyl acetate usijng a catal yst such as

ni ckel, palladium platinum or rhodiun1at a tenpefj&ture from20C to 100C
to give the amno acid. WO 01/28978 PCT/ US00/ 28687y -51 Method 4A I P EC CO
Et K-COREtCOREt 2 2 3 4c O02H CO2Et 4 a) An organonetallic reagent such
as vinyllithiumor vinyl mgnesf U Ehlc eordt_)Ea ST Milxed with '
di net hyi zi nc, zinc chloride, Ide, 5 Qéégﬁronide

di met hyl sul phi de conpl ex, or g¢opper cyanide in tThe pr ce of a
Lewis acid such as boron trifldoride etherate or atum niumchloride in a

solvent such gg A @blaibhbtatic tedpin Mo b Vit ithfilbd 6 virdim b S iR ShIHAL & 7 O™

-100C

bromide is mixed with dimethylzinc, zinc chloride, copper (I) iodide, copper
5 (D) bromide dimethyl sulphide complex, or copper (I) cyanide in the presence
of a Lewis acid such as boron trifluoride etherate or aluminium chloride in a
solvent such as tetrahydrofuran or diethyl ether at a temperature from -100°C
to 0°C, and the unsaturated ester (1) is added to give addition product (2);
b) The product of step a) above is ozonolysed in a solvent such as chloroform or
10 dichloromethane or methanol followed by addition of a quench such as
triphenylphosphine or dimethylsulphide at a temperature from ~100°C to 0°C
to give (3);
¢) The product of step b) above in a solvent such as methanol or ethanol was
reacted with ammonia solution or ammonia gas followed by reduction using
15 sodium borohydride, sodium cyanoborohydride or sodium
triacetoxyborohydride, or by reduction by hydrogenation in the presence of a
catalyst such as nickel, palladium, or platinum to give (4); and
d) The product of step ¢) above is hydrolysed using aqueous hydrochloric acid at
a concentration of from 0.01 M to 12 M in the presence or absence of a solvent
20 such as 1,4-dioxane, acetic acid, or water to produce the amino acid (5).




‘to 0C, and the unsaturated ester (1) is added to give addition product (2);
b) The product of step a) above is ozonolysed in a solvent such as

chl or of or m wo 01/28d7¢li chl or omet hane or net hanol foll owed byp@Eghdsobrssey of a
-quench such as triphenyl phosphi ne or dinethyl sul phide at a tenperature
from-100C to OC to give (3); c) The prgduct of step b) above in a solvent
such as nethanol or ethanol was reacte@%ith ammmnia sol ution or ammonia
gas foll owed byetiggdg i on using 15 sodi um borohydri de, sodium

cyanobor ohydri de or sodiumtriacet oxyborohydride, or by reduction by

hydrogenation in the presence of a catgl_%ﬁ ch as nickel, palladium or
platinumto give (4); and d) Them@&f stetp‘)) c) above is hydrol ysed
usi ng aqueous hydrgchloric aca nc ion of from0.01 Mto 12 M
in the presence n .- ence of/g(sczlv nt gaaga\a 1 d+*UY§ﬁ>QH acetic
acid, or water R odue t am no ga@l (Iﬁ)Met VO U800128687
-52- Method 4B Rl1b 6 I—F

r._ '~ 7 CO2Et b c , ~. a) Nuz/mﬁggz t ooeg s
-~/ \—co,m 10
o Dsijxco
X
CO,H O, H

R2=e.g. Me, Bn, t-Bu

a) An organometallic reagent such as allylmagnesium chloride or bromide is
. mixed with dimethylzinc, zinc chloride, copper (I) iodide, copper (I) bromide
5 dimethyl sulphide complex, or copper (I} cyanide in the presence of a Lewis
acid such as boron trifluoride etherate or alumininm chloride in a solvent such
as tetrahydrofuran or diethyl ether at a temperature from -100°C to 0°C and
the unsaturated ester (1) is added to give addition product (6); or an
organometallic reagent such as benzylmugnesium chloride or bromide is
10 mixed with dimethylzinc, zinc chloride, copper (I) iodide, copper (I) bromide
dimethyl sulphide complex, or copper (1) cyanide in the presence of a Lewis
acid such as boron trifluoride etherate or aluminium chloride in a solvent such
as tetrahydrofuran or diethyl ether at a temperature from -100°C to 0°C and
the unsaturated ester (1) is added to give addition product (7);
15 b) Adding the product of step a) above to a mixture of carbon tetrachloride or
ethyl acetate and acetonitrile to which water, sodium periodate, and ruthenium
(III) chloride are added, and stirred at a temperature from -40°C to 80°C to
produce carboxylic acid of formula (8);
c) Adding the product of step b) above to a mixture of a base selected from
20 triethylamine or diisopropylethylamine and a solvent selected from toluene,
benzene, xylenes, tetrahydrofuran, diethyl ether, or n-heptane to which



5 C02H 10 02H R2=e.g. Me, Bu, t-Bu a) An organonetallic reagent such as
all yl mgnesru mchloride or bromde is mxed with dinethylzinc, zinc

chl oridewoopsers (1) iodide, copper (1) brom de 5 di nepbypisemisehi de

conpl ex, or copper (1) cyanide in the presence of a Lewis acid such as
boron trifluoride etherate or alumniunchloride in a solvent such as
tetrahydrofuran or diethyl ether at a tenperature from-100C to OC and the

unsat ura{ e?l _esﬂ'@her@l;hfiphoquﬂ'de EDPM)l/ieaddtdiam ﬁtilfl"lnlg ath Itempéﬁi“;e ﬁbr_ngn < 10
organonetal li C a sucn.,as pbenz nugnesi u ori.qQqe o romae I|Is
m'gepl-with_ di nﬁ%‘ﬁ?ﬁ%B&PWW&ﬂl&ﬁa@‘gﬁ%&f §°fi*19‘g1_"§é',r‘?52¥8 ro(1)
brori de  di et BhrerbylaBiets cAATBAEH forftecR BBBhy{ hlorbitRband Rphdge Pr esence

of a Lewis aci h as boron trifluoride etherate or alumniumchloride
in a sol vent ssush as tricthylamine geidiisppropylethylagiinet in yetrabydrofuran oracetenper at ur e

f -L00C t . iy P . | ddi ti
br oauet (7). 18 GiefLothen B dHBBLURER GG B 7aee kool tyBilatin g TP ROC L1 OF
car bon t et r achbgdif 8zi@¢ in vedtértnd atehpdrefupditbracabm followedby sldituncdf wat er

sodi um peri odat e, and rut heni un |11) chloride are added, and stirred at a
t enper at ure f r okyeng orbengenspd refluxing;, 4 ,ce carboxylic acid of formula (8): c)

Addi ng the pcgogir(i&i%%iﬂ{egﬁécﬁiét&)steisQQ\ASQ\IerﬁsﬂWﬂtHél&téﬂﬁémbﬂﬁ&e?e' ected from 20

triethylamn sopropyl et hylam ne. and a sol vent sel ected fromtol uene,

benzene, xyl enbenzenegxyletescirarheptans to Whish methanelins tert-butapplagedded te 0 whi ch WO
01/ 28978 PCT/ USQQ/, - 52, i ' s ,added and
6 ;g%@ 86 tnes aduicll Q0FAgBLBSR)ROMIoAL AP ad EhHhtinfiorp dded an

stirring at a ure to produce the 1socyanate of
formula (9); oof fuini0Nd M itel2Moigihe presehcesorabsdnre efwsolventsushliay 1,4chl or of or mat e

or isobutyl chloroformate.and 10 L ] [
di i sopropyl et hgﬁoﬁ?ﬂen%"gﬁﬁa?gﬁﬁ%fg?éoﬁrﬁg%#q%r&?gé?%’%g&%&dgﬁéﬁﬁyI ether at a
tenper at ur e of prodfét of step’ SYabbed toamiivent/seleditd fionntohlene, bemienelxglenes i n wat er

and et rahydr of Ut o o Sl RGPl bR Yol QP 3 ma b Uone O Denzene

15 hydrogenating (10) over nickel or palladium or platinum to give lactam which

was then hydrolysed using aqueous hydrochloric acid at a concentration of
from 0.01 M to 12 M in the presence or absence of a solvent such as 1,4~

dioxane, acetic acid, or water to produce the amino acid (5).
Method 5

CO,Et
2 C
D:>=( —2 :)C —L{: >-CN
CN CN

1

] STNH, _ d HDN
CO,H
20 5 4 o)
a) Compound (1) and potassium cyanide or sodium cyanide and water and
ethanol or methanol are refluxed together with removal of water by, for

example, use of a Dean-Stark trap to give (2);



d) Adding the product of step c) above to a solvent selected from tol uene,
benzene, xylenes, or n-heptane to which nethanol or tert-butanol was added
to 10 give wo@i2ond then adding (10) to aqueous hydrochl gid i t a
concentration of from0.01 Mto 12 Min the presence or absdél%ncsg&%sgsg

sol vent such as 1,4- dioxane, acetic acid, or water to produce the am no
acid (5); or adding the product of step38) above to a solvent selected

from tol uene, n @ : - ﬁi?ﬁ]ﬁg 0] benzvl al cohol was
added to give ( O?ﬁggﬁdﬁgﬁ&%a 1§Z/gr oggﬁa I nggl(%)tgyg%/n(eé:&ﬁ fﬁé’ mbi&f)al | adi um
or platinumto gi selutios satuated svith gasesus liyelrochlodic atid acsltenpergrafioraous

hydrochl oric acid entratjon of fromO0.01 Mto 12 Min the
presence or absenc@kggog&g%f)%vﬁgﬁ)wch as 1,4- dioxane, acetic acid, or

water to produce Theprmhdef tep ) dbSle is 8d GO Etharol! cfia g 2 N
CO2Et 3 ¢ EIl::>%%*--NH Eb---d thgébg%gH.C 20.5’4 (%n&é?\é npound (1)
and pot assi um cyaRFete wiingreatalyst such as niekel, nallodinm, platinums ptwbediimat a et hanol
are refluxed toge i by, for exanple, use of a
Dean-Stark trap tﬁﬂgﬁ/dg&%%ﬁ%?ﬁ@gﬁgkr%@h U500/ 28687 -54 b) The product
of step a) is sdi Theprodndt bf se¢fcyabdvednblydrolisednsing aqieotsi/deochRd adib @t
solution is saturated V{'{-atnh gfaﬁeo%%lrixdr&cﬁj,ori c acid at, a tenperature from
30C to 40C to gi 3«é‘oxtc§r} on of from 0: fo in the presence or absence of a solvent

such as 1,4-dioxane, acetic acid, or water to produce the amino acid (5).




c) The product of step b) above is hydrogenated in nmethanol, ethanol, or
ethyl 5 acetate using a catalyst such as nickel, palladium platinum or

r hodi um avoa1289e8perature from 15C to 60C to give (4); #CT/Use/8soduct of
step c) above is hydrol ysed using aqueous hydrochloric acid at a
concentration of from0.01 Mto 12 Mi& the presence or absence of a

sol vent such as 1, 4-di oxane, acetic acid, or water to produce the amino
aci-d (5). ,r WO 01/28978 PCT/ USO0/ 2&83MMS 55 CLAIMS 1. A conpound of
formula HZN CO2H H2N CO2H H2N CO2H H2N CO2H or (CH2)n (CH2}n (CH2)n
(CH2)n 1 11 111 1V or a pharnaceutically acceptable salt thereof, 5 or a
prodrug therkof, A{\bmnpnmdnffmnala integer of from1lto 4. 2. A corrpound
according to Claim1 wherein nis an integer of from2 to 4. 3. A conpound
according to CIHyNm 1COHrein the conpowng iS¢, orrpogzrwl o(f:olipr rrul al. 10
4. A conpound acdgordijng to ai Hind Iece from<“pdd

(la, 6a, 8J3) (2- Am Ropet hyl - ocg ahydir o- |nde- yl ) - aceti clacit;

(2- Am noret hyl - ock j [
oct ahydr o- pent aI e
pental en-2-y1l)-acel | ' : p

15 acid; (3-Am non’éq}h}?-bl cycl o[ 3. 2. 0] hept - 3 yl) - acetlc acﬂz)nand
(2- Ami nonet hyl - oct ghydr o- |ndenn2 yl) - acetlﬁI aci d. v

or a pharmaceutically acceptable salt thereof,
5 or a prodrug thereof,
wherein n is an integer of from 1 to 4.

2. A compound according to Claim 1 wherein n is an integer of from 2 to 4.

3. A compound according to Claim 1 wherein the compound is a compound
of Formula L

10 4. A compound according to Claim 1 and selected from: add name for
(10,60..8B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid;
(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid; (2-Aminomethyl-
octahydro-pentalen-2-yl)-acetic acid; (2-Aminomethyl-octahydro-
pentalen-2-yl)-acetic acid; (3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic

15 acid; (3-Aminomethyl-bicyclo[3.2.0]hept-3-yl)-acetic acid; and
(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid.

S. A compound according to Claim 1 and selected from:
(1a,5 B)(3-Aminomethyl—bicyclo[3.1 OJhex-3-yl)-acetic acid,
(10, 5B)(3-Aminomethyl-bicyclo[3 :2.0}hept-3-yl)-acetic acid,
20 " (10,5B)(2-Aminomethyl-octahydro-pentalen-2-yl)-acetic acid,
(1a,6B)(2-Aminomethyl-octahydro-inden-2-yl)-acetic acid,
(1a,7B)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,

* [4 L L] S *




5. A compound according to aim1 and selected from (1

a, 5P) ( 3- Am nonet hyl - bi cyci o[ 3. 1. 0] hex-3-yl )-acetic acid,

(1la, 53) ( 3- Agjg\amsBY! - bi cycl o[ 3. 2. 0] hept - 3-yl }acetic aci g, ,l%

(1a, 50) (2- Am nonet hyl - oct ahydro pentalen 2 yl)-acetic aC| T ?0/28&73)(2
Am nonet hyl - oct ahydr o-i nden-2-y1)-acetic acid,

(I a, 713) ( 2- Ani nonet hyl - decahydr o- azul en-26y| ) - aceti c aci d, 11 1111111

T O B o O O e B R R R 6

(1a.5( 1) (3Ami nomet hy «?Pi@%%*ﬁﬁ%ﬂé&cﬁﬁ Eﬁ%?g@?%vwﬁ

(1a, 53) (3- Ani nonet hy(1efsipyAminomethPlbieRlof£2.Ujheptacf)-ecetio atid,

(lIa, 5P) (2- Am nonet hy] - §tab dr o- pentalen 2yl)-acetic acid, (la,6p)(2

Ani nonet hyl - oct aEyFrG% omethylroctah -@p@aleg-Z(y])-acetxc ac_xd,
77) (2- A

L o A momet o - EBR A B bcahyded 30 2Ty ARk

(la, 3a, 5a)f 2- Ani nomhw)(mmmemymmmzuaeﬂ-lz)ﬁ)%eﬁd &uﬁCl d,

(la, 6a, 8a) (2Am nonet h I-octah dr o- i nden- 2- yli acetic acid
(1a, 7a, 9a) ( 2- Ani noned PP 5&@@ yhbieyslof3.J Ojhenderl)-acetieadd, 10

(15,30, 5a) 5 Am noma ko P-0a Aoyl belfendSihheadfady

Ell a, gJi ,85?% (2 2-AA_m' noride6w) Soo(atﬂbkﬂmeﬂ:pbdmyhﬁ-ﬁdenlz)-{IWb acclla,m ?I ot o
a, oa, op m no Oo-1Nn -aceti.c acl a, /a,
Ani nonet hyl - decahyd réﬁ’\é 9@‘%2;%?‘?"“5@&‘?%"1&9#“&“@5‘2%}“5“ acld

Egig gg g% g ﬁm ﬂgﬁ‘ﬁ‘?%ﬁ“&g%‘g’f‘éﬁf %Jyﬁg’? @h&? y?'a%%l c a | d ((1
U O ) A ot b e ot b e d,

((IR 3R 6S)-3 Ani noﬁ‘f’%ﬂs- ﬁ?@gymwf%hé %ﬁ‘é?’gg@ﬂ@rﬂ?%% 20
((1R, 3S, 6S) - 3- Ani noNR,BY)8BIE Athethényl-delaRfdro-Trdéh-DyefbliCacEl d.

(10, 70t,9B)(2-Aminomethyl-decahydro-azulen-2-yl)-acetic acid,

15 ((1R,3R,6R)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yl)-acetic acid,
((1R,38,6R)-3-Aminomethyl-bicyclo[4.1.0Thept-3-yl)-acetic acid,
((18,38,6S)-3-Aminomethyl-bicyclo[4.1.0]hept-3-yI)-acetic acid,
((1S,3R,68)-3-Aminomethyl-bicyclo[4.1.0Jhept-3-yl)-acetic acid,
((1R,3R,68)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,

20 ((1R,38,685)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,38,6R)-3-Aminomethyl-bicyclo[4.2.0]oct-3-yl)-acetic acid,
((18,3R,6R)-3-Aminomethyl-bicyclof4.2.0]oct-3-yl)-acetic acid,
((30R,5R,70:8)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((30R,58,70:8)-5-Aminomethyl-octahydro-inden-5-yI)-acetic acid,

25 {(308,58,70R)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((308,5R,7aR)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((2R,408,80R)~2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2S,408,80R )-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((28,40R,8cS)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

30 ((2R 4R, 8aiS)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

I

A



S, 3S, 6R) - 3- Ami nonet hyl - bi cycl o[ 4. 2.0]oct-3 yl)-acetic acid, ((1
R, 6R) - 3Am nonet hhyl - bi cycl o[ 4. 2. 0] oct-3 yl)-acetic acid,

aR, 5R was) 248978\ nonet hyl - oct ahydr o-i nden-5 yl) - acet i @caaisob/28687

aR, 5S, 7aS) - 5- Am nonet hyl - oct ahydr o-i nden-5-yl)-acetic acid, 25

asS, 5S,7¢c -5 Am nonet hyl - oct ahydro-ié]]den-S yl)-acetic acid,

aS, 5R, 7aR) - S- Am nonet hyl - oct ahydr o=1'iden-5-yl ) -aceti c acid,

R 4aS, 8aR) 2- Awgmmm -2 GRinpAEBy PRy ard-Béhzdc - cid,

S, 4aS, 8( XR) - 2 nonet hyI decahydro nap}}r?fdﬁal en %%?ﬁgggﬁpg aci d,
S, 4aR, 8aS) 2- Areicetisrasiday| - decahydr o- napht hal en-2-yl }-acetic acid, 30
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I
3
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S, 9aR) - 2- Ami hone I-decahydro benzocycl ophept en- 2- acetic acid,
S%4aR 9as) - i%ﬁﬁ%ﬂdh&rﬁmma decahydeodhepzocysiophenten: z'ygh)- acetic

, ((2R 4aR, Qaa% % g nomet hyl - decahydro benzocycl ophepten 2-yl)- acetic

, ((1R 3R 69) m fhomet hyl - bi cycl o[ 4.1.0] hept-3 :yl)-acetic acid, 10

, 3S, 6S) - 3- Ami (EReaR,P0S}H2-Aminaiethyl-décalgdro-Benzbdyclophepten-2:g1)d,

S, 6R) -3 Am nopet hyl - bi cycl o[ 4. 1. 0] hept-3 yl)-acetic acid,
, 3R, 6R) - 3- Am’ﬁﬁFFE’F | - bi cycl o[ 4. 1. 0] hept 3 yl)-acetic acid,

(
d
d
R 3
S, 3
S, 3
E, gR 6R) - 3- Ami (iRIER, -3%%@&1ﬂ-aeﬁlo{4uﬂ§: {-3-yn%&ﬁ&ao?&l d,
3
6

C
c
(
(
(
(
(
(

S, 6R) - 3- Am norret h -bi cycl o oct )-acetic aci d 15
8 65) - 3- Anil m@» 6@9@6{1 bicyglofhi Oliwpg%-ya@ee%acabl d, ((1
05k T2 TS o Aty Bl 10 ?23&%@%2’6. i

R 5S, 7aR) - 5 mm:%—m yirbicycinfé.d Othept-3-yBeaseticacidi d,
((1R,3R,6R)-3-Aminomethyl-bicyclo[4.2.0Joct-3-yl)-acetic acid,
((1R,38, 6R)-3-Ammomethyl—b1cyclo[4.2 OJoct-3-yD)-acetic acld,

15 - ((18,38,68)-3 Ammomethyl-blcyclo[4.2 0]oct-3-yl)-acetic acid,
((1S,3R,6S)-3 Ammomethyl—bxcyclo[4.2.0]oct-3-y1)_-acenc acid,
((3a.R,5R,7aR)-5-Aminometh}"l-octahydro-inden-Sle)-acetic acid,
((30R,58,70R)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,
((30S,58,70S)-5-Aminomethyl-octahydro-inden-5-yl)-acetic acid,

20 ' ((3aS,5R,7aS)-5-Aminomeﬂlyl-octahydro-inden-S-yl)-acetic acid,
((2R,40R,8xR)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

" ((28,40:8,30R)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2S,40R,80S)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,
((2R,40S,8a:8)-2-Aminomethyl-decahydro-naphthalen-2-yl)-acetic acid,

25 ((2R,40R 90R)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-
acetic acid,
((28,40R,9aR)-2-Aminomethyl-decahydro-benzocyclophepten-2-yl)-
acetic acid,

(25,408 9aS)-2-Ammomeﬂ1yl-decahydro-benzocyclophepten-2-yl)-

30 acetic acid, and
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3aS, 5S, 7aS) - 5- Am nonet hyl - oct ahydro-i nden-5 yl)-acetic acid, 20
3aS, 5R, 7aS) - 5- Am nonet hyl - oct ahydr o-i nden-5-yl)-acetic acid,

2R, 4aR, S8aily oix286m8 nonet hyl - decahydr o- napht hal en- 2- yl ) - acerrusoEzssh,

2S, 4aS, 8aR) - 2 Ami nonet hyl - decahydr o- napht hal en 2-yl)-acetic acid,

2S, 4aR, 8aS) - 2- Am nonet hyl - decahydr o- ngpht bal en 2-yl)-acetic acid,

2R, 4aS, 8aS) - 2- Am nonet hyl - decahydr o- napht hal en 2 yl)-acetic acid, 25

2R, 4aR, 9aR) - 2- A S90S ReRaR6-baaeR! n¥dy1)- acetic acid,
2S, 4aR, 9aR) - 2- A%ﬁ% hyI )‘c?g%g%g%%ybenzocycl opheptogn p%eyl % acetic acid,
2S, 4aS, 9aS) 2- Anaeaieecidy| - decahydr o- benzocycl ophepten 2 yl)- 30 acetic
id, and IS |IIIIIIuII(1II1IIII|II WO 01/ 28978 PCT/ US00/ 28687 -5&

2R, 4aS, 9a9) - 2- Am nonet hyl - decahydr o- benzocycl ophepten 2yl)- acetic acid.
6. A conpound Gaccou‘!dtpcmpmlodﬁcexdmgloﬁ&md vatrad §kot, Bos R 3-Aminemashyly | -

bi cycl o[ 3. 2. 0} hept 53 C A pharmaceutical conposition
conprising a theraﬁé“lﬁ b @ %f}'gk eﬁa‘néﬂmunt of a conpound according to
Claim1 and a pharnaceutically acceptable carrier. S. A nmethod for
treating epi | epsy risin dm ni.stering.a ther ' . effective
anount o a c?ﬁpou%ﬁﬁ’ﬁ&ﬁg 8?18??3“1&{3? ﬁﬁgﬁ%&ﬁ%&%kﬁﬁ&w&d of said
treatnent. 9. A rrerahﬁdntfdfacbmp@mdag:ofdaﬁg\fortelsim hhddcptarmdvygtivkilyesi a, and
crani al disorders rrgyé adm nistering a therapeutically effective

anount of a corrpoﬂ?ﬁf hg to Caim1 to a mammal in need of said
treatnment. 10. A nethod for treating neurodegenerative disorders conprising
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8. A method for treating epilepsy comprising administering a therapeutically
effective amount of 2 compound according to Claim 1 to a mammal in
1¢ need of said treatment.

9. A method for treating faintness attacks, hypokinesia, and cranial disorders
comprising administering a therapeutically effective amount of a
compound according to Claim 1 to a mammal in need of said treatment.

10. A method for treating neurodegenerative disorders comprising
15 administering a therapeutically effective amount of a compound according
to Claim 1 to a mammal in need of said treatment.

11. A method for treating depression comprising administering a
therapeutically effective amount of a compound according to Claim 1 to a
mammal in need of said treatment.

20 12. A method for treating anxiety comprising administering a therapeutically
effective amount of a compound according to Claim 1 to 2 mammal in
need of said treatment.

13. A method for treating panic comprising administering a therapeutically

effective amount of 2 compound according to Claim 1 to a mammal in
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15 adm nistering a therapeutically effective amount of a conmpound accordi ng
to daiml to a mammal in need of said treatnent. 11. A nethod for treating
depr essi omoonzge?s si ng admini stering a therapeutically eCtmstve@7anount of
a conmpound according to Caiml to a nmanmml in need of said treatnment. 20
12. A nethod for treating anxiety congrgi sing adm nistering a
therapeutically effective anmobunt of @”conpound according to Claim1l to a
manurial in 14)eeds pethoaifi tickfiy piif bomprisingdkiRNSfing @thefapeically Pani C
conprising admnistering a therapeutically, eff?qtl ve anount of a conpound
accordi ng to O aisfertivesmouptofianompqundascording to Clamy 1foamammaldiR . || i i

I S I O A I P safdArhént/ USO0/ 28687 -59 14. A nethod for treating
pain conprising admnistering a therapeutically effective anount of a
conpound according to Caiml to a mammal in need of said treatnent. 15. A

met hod for tysgatifehelhdd foitrdaling firspathofigheal diSdrders Botprisiag'd 5 admi ni stering
a therapeutically effective anbunt of a conpound accordin to Jdaimlto a

manmal 5i n need ofadménistering-athexapeutically effective anoomnt of a eomepound acoprdidgenst r ual
syndrone conpri si a] %51119 arskiaeiidene! | Y ef fective amount of a
conpound accordi ntg%g%ﬂgtgia?nﬁ oq%ﬁeer‘rlarrrra? I'n r?ggd of said treatnent.
111211~2ti 2112212212 HELEEIAVj1~" s r

16. A method for treating premenstrual syndrome comprising administering a
therapeutically effective amount of a compound according to Claim 1 toa
mammal in need of said treatment.
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