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central nervous system (CNS). These conditions and diseases typically respond to
pharmacologic intervention with compounds or substances that modulate CNS
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variously branched/substituted aliphatic linker. Other compounds of the invention (as

shown below) are amides which are derivatives of optically active amino acids (e.g.,
D or L), such as alanine (Z = CHj, below), valine [Z = CH(CH3),], leucine [Z =
CH,CH(CH,),], isoleucine [Z = CH(CH3)CH>CHjs], or phenylalanine (Z = CH,CsHs),
or the optically inactive amino acids, glycine (Z = H) or taurine [R; = (CH,),SOsH,
below]. Such compounds are exemplified by the following formulas:
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short chain substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
CWyphenyl. Each W is independently selected from the group consisting of H,
methyl and ethyl (except that both Ws cannot be ethyl). Up to 5 substituents may be
present in the phenyl group, and each substituent is independently selected from the
group consisting of halogen, alkoxy, thioalkyl, sulfoxyalkyl, sulfonylalkyl, haloalkyl,
haloalkoxy, CONH,, CN, acetoxy, N(alkyl),, NO,, and acetyl.
[0009] In another embodiment, Ry is H and R; is (CH2),SO3H, or CHZCOOH,
wherein Z is one of the group consisting of H, CH;, CH(CHs),, CH,C¢Hs,
CH,CH(CH3),, and CH(CH;)CH,CHs. Optionally, R; and R, together are
cycloalkyl.
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[0014] R4 and Rs are each independently either optionally substituted phenyl or
optionally substituted heterocyclic aryl, wherein up to 5 substituents may be present
and each substituent is independently selected from the group consisting of halogen,
alkoxy, thioalkyl, sulfoxyalkyl, sulfonylalkyl, haloalkyl, haloalkoxy, CH;OH,
CONH),, CN, acetoxy, N(alkyl),, NO,, acetyl, and OCH>COOH.

[0015] Y is either nothing, substituted or unsubstituted methylene, or other substituted
or unsubstituted alkylene.

[0016] In one embodiment, the present invention includes a CNS-active compound

having one of the following formulas:
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Formula 9

R,=H, CH,, C,H,, (CH,),SO,H, or CHZCOOH,

Z = H, CH;, CH(CH,),, CH,C¢H,, CH,CH(CH,),, or CH(CH,)CH,CH,
R,and R; = Hor CH,

R, =H, CH,, OH, or OCH,

R; =H,CL, F, CF;, CN, C,-C; alkyl, C,-C; alkoxy, OCF, or CONR R,
n=1-35

Q=0,NR,, C=0, §, SO, or SO,

X= 0, NR,, nothing, C=0, S, SO, or SO,

[0017] In one embodiment, R; and R are each independently at least one of H, long
or short chain substituted or unsubstituted alkyl, substituted or unsubstituted,
cycloalkyl, CW;phenyl, or combinations thereof. W is independently selected from
the group consisting of H, methyl and ethyl, except that both Ws cannot be ethyl. Up
to 5 substituents may be present in the phenyl group or cylcoalkyl group, and each
substituent is independently selected from the group consisting of halogen, alkoxy,

thioalkyl, sulfoxyalkyl, sulfonylalkyl, haloalkyl, haloalkoxy, CONH,, CN, acetoxy,
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substituted or unsubstituted alkyl, C1-C5 substituted or unsubstituted alkoxy, OCF;
CONR;R;, combination thereof, and derivative thereof; n = 1 - 5, preferably 1-3; and
X =0, NRj, nothing, C=0, S, SO,, combination thereof, and derivative thereof.
[0025] These and other embodiments and features of the present invention will

become more fully apparent from the following description and appended claims, or

may be learned by the practice of the invention as set forth hereinafier.
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characterized as follows: Ri 7is one of H CH3,

W@ SN PSCBH, or CHZCOOH, wherein Z is one of tPEI/HRWOP0O37558
consi sting of: H CHS3, CH(CH3)2 CH206H5 CH2CH( CH3) 2,
and CH( CH3) CH2BRIEF DESA ON QF Tl PBAWRNGSier i vat i ve

g}@&z%i%%(}ﬁjg f?lapv%”%ﬁ rﬁ%iiﬁ%[c 1 &l@ﬁﬁ&”@ﬁﬁ%'%@”@o&?ﬁﬁ@k&s of the

s ubﬁnndsmthadare rphmuddsglcatlly’twdveainnbe( yqntltabmyvmatsmﬂns (CNS) of

t her eo deri.vativ here
ot SBperSmieanat oy Vish S e REE e verion.
Clle627] $7l®ISREt2Hslﬁﬂvsome Ltéismhslblblogi‘celdamlvky))oy theCI)Zﬁ&)ounds of the
CONR] R2, g:?r]tlonthe eof , and er| vative t
n nv tion, 55pe 163 a]mvg)n%_ 0S€ ai;{anggun S ) ’aren 8{@:?
Co e SO DL et erlnt 1 100t
i ment s . .
28] EIG t Sb?%%gﬁ‘t StUqRESSt 9f ﬁx 1 Fon&@ga% ﬂﬁl}e invention
bwﬂla/h ﬁ@@l@é fthe éartéyabt é}ends%rke%@gomﬁas ption and
Eene cl ai ns %‘fbelearned bth%]practlce of
t 07 FEFWR B ABabowthe Firelies Rl urichs rdoy ¢ invention which
It N atdls ol I G AL DGR c[o%?)%@ﬂds'zl GURE 1 shows the

c em ca'l-lq structures of the novel conpounds of the

i 10030 FERURBAHAAR ilplstrtergrasnes ‘tféhff synghesgsvad viapoysirgmpounds
c systens (CNS) of (for exanple)
n&%%%m&%%ﬁéﬁl ch exenplify enbodi nents of the

present invention. [0027] FIGURE 2 shows the rel ative

bi ol ogi cal activity of the conpounds of the |nvent|on
speci f i calDBSCRI® OF H6EdLEDSHR ‘ MiE
pref(gyélggmg‘?econd cat egory, ED5 < 300 ng/ kg) and nost
pref irst category, ED50 < 100 ng/kg). [0028]
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therefore, a subject who receives such an agent is not overtly sedated, anesthetized, or

sbcond

t he
fd
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paralyzed in the context of, for example, decreasing seizures (no anesthesia),
decreasing muscle tone (no paralysis), eliciting a calmative effect (no sedation), or
ameliorating an ambulatory syndrome such as spasticity (no weakness or flaccidity).

[0032] A number of pathologies, exemplified by convulsions (seizures), spasticity,
affective mood disorders, such as bipolar mood disorder, headaches (chronic, cluster,
migraine), restlessness syndromes, neuropathic pain, and movement disorders, have at
least one symptom that is alleviated by a modulation of CNS activity. Accordingly,
an individual who suffers from such a pathology is a candidate for therapy that
entails, pursuant to the present invention, the individuals receiving a pharmaceutical
formulation or composition containing the compounds of the invention or one of their

structurally related analogs or congeners as one of the principal active ingredients.
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[0036] The present invention can be used to treat convulsive disorders such as

epilepsy.  That is, the compositions and pharmaceutical formulations and
compositions of the invention display "anticonvulsant activity," which is evidenced by
a reduction of the severity, number, or duration of convulsions in animal models of
epilepsy. To alleviate convulsions includes reducing the severity, number of duration
of convulsions in a patient. Accordingly, the novel compositions and pharmaceutical
formulations and compositions should be useful in treating conditions such as, but not

limited to, generalized tonic-clonic seizures, absence seizures, myoclonic seizures,



attendant side effects will be needed for treatnent of
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[0039] The compositions of matter and pharmaceutical formulations and
compositions employed in accordance with the present invention can effect a centrally
mediated decrease in muscle tone and, hence, are useful for the acute or chronic
alleviation of one or more symptoms or side effects of spasticity. In this context,
"spasticity" refers to a heightened tone of skeletal muscle with is manifested by
symptoms such as, but not limited to, painful flexor or extensor spasms, increased or
exaggerated deep-tendon reflexes, hyperreflexia, loss of dexterity, muscular
weakness, exaggerated tendon jerks, and clonus. The phrase "antispasticity agent"

refers here to a composition that is useful for the symptomatic treatment of spasticity,
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effects of spasticity. In this context,

disorders of the brain or spinal cord, such as stroke, trauma, multiple sclerosis, and
diabetes. Casey, in PAIN AND CENTRAL NERVOUS SYSTEM DISEASE (Raven
1991). The use of anticonvulsants to treat various pain states has been documented
extensively. Swendlow, J. Clin. Neuropharmacol. 7: 51-82 (1984). Thus, a novel
composition or pharmaceutical formulation or composition of the present invention
can be applied in similar fashion to ameliorate neuropathic pain.

[0043] HEADACHES: Headaches of the migraine type [Hering and Kuritzky,
Cephalagia 12: 81-84 (1992)], the cluster type [Hering and Kuritzky, loc. cit. 9:195-
198 (1989)], and the chronic type [Mathew and Sabiha, Headache 31: 71-74 (1991)]

have been treated with anticonvulsants. The compositions and formulations of the

present invention can therefore be used to alleviate the symptoms associated with
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Lloyd and Morselli, in PSYCH PHARMACOLOGY: TH THIRD GENERATION

OF PROGRESS (Raven Press 1987). A therapy within the present invention

alleviates one or more symptoms of a movement disorder.

[0047] The compounds of the invention may also be useful as anxiety-reducing
(anxiolytic) agents.

[0048] By "neurological disorder or disease" is meant a disorder or disease of the
nervous system including, but not limited to, epilepsy, anxiety, multiple sclerosis,
strokes, head trauma, spinal cord injuries, and chronic neurodegenerative diseases
such as Parkinson's and Huntington's diseases, Alzheimer's disease, and amyotrophic

lateral sclerosis. Also meant by "neurological disorder or disease" are those disease
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[0053] By "pharmaceutical composition” is meant a therapeutically effective amount
of a compound of the present invention in a pharmaceutically acceptable carrier, i.e., a
formulation to which the compound can be added to dissolve or otherwise facilitate
administration of the compound. Examples of pharmaceutically acceptable carriers
include water, saline, and physiologically buffered saline. Such a pharmaceutical
composition is provided in a suitable dose. Such compositions are generally those
which are approved for use in treatment of a specific disorder by the FDA or its
equivalent in non-U.S. countries.

[0054] It is understood that certain of the compounds of the present invention have

one or more chiral stereocenter(s). Such compounds may demonstrate preferred
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recipient patient.  Sterile phosphate-buffered saline is one example of a
pharmaceutically acceptable carrier. Other suitable carriers (e.g., saline and Ringer's
solutions) are well known to those skilled in the art (see below).
[0057] The pharmaceutically acceptable carrier includes a suitable excipient and/or
auxiliary whose administration is tolerated by the patient. Pharmaceutically
acceptable carriers which are known in the art include, but are not limited to, calcium
carbonate, calcium phosphate, calcium sulfate, sucrose, dextrose, lactose, fructose,
xylitol, sorbitol, starch, starch paste, cellulose derivatives, gelatin,

polyvinylpyrrolidone, sodium chloride, dextrins, stearic acid, magnesium stearate,

calcium stearate, vegetable oils, polyethylene glycol, sterile phosphate-buffered
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Ste8iED B BH ST 40 DU O PBTONEE P dherapeutiall

Pregfeetiveesthbut. Ogl’lféaéonﬁﬁﬂaltlgh toY a@ﬁv@ageﬂfseiﬂdCczﬁ'ﬁér (formulation or
di ast er eoner |@}; m xt ure,
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( %n%untsgdn{lﬁ’igteféﬂ %ﬁl@@i‘%ﬂ)@ﬁ}%ﬁ? significant. A pharmaceutical composition is

physiologically significant if its presence results in a detectable change in the
physiology of a recipient patient. In the present context, for example, an
anticonvulsant composition is physiologically significant if the presence of the
composition results in the alleviation of one or more symptoms of epilepsy, such as
seizures and/or convulsions. Further, the dose and perhaps dose frequency, will also
vary according to the age, body weight, and response of the individual patient. A
program comparable to that discussed above may be used in veterinary medicine.

[0061] The compounds of the present invention can be administered orally using solid
oral dosage forms such as, for example, enteric-coated tablets, caplets, gelcaps,

sprinkles, or capsules, or via liquid oral dosage forms such as syrups or elixirs. Unit
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N%Fﬁhceutlcally useful conpositions, whereby active
G602 ARERaGRIND HREDmipBurils BF e P Qe 1ﬁ\h:nﬁon can be administered by
pharnaceutlcally acceptable carrier(s). i nstance,
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t I'(])re ree:taa a Irr]l}nlstrigc)arlr rTIat(}se trtlh(e:r understood that the compounds of the present
invention can be used in combination with other pharmaceutically active ingredients
to prepare still other novel pharmaceutical compositions.
[0064] DEMONSTRATING THERAPY-IMPLICATING AND
THERAPEUTICALLY RELEVANT ACTIVITY: The suitability and therapeutic
effectiveness of a given pharmaceutical formulation or composition for the alleviation
of symptoms, as discussed above, can be demonstrated by using the animal models,
testing, and screening methods which are described in, e.g., U.S. Patents 6,589,994,
6,617,358, and 7,265,155, which are hereby incorporated herein in their entirety.
[0065] The therapeutic effects of the compounds of the invention described above,

combined with a general lack of toxicity, make the compounds of the present

invention ideal agents for the treatment of the conditions described above. With this
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;grl?- )Sgﬁ%'gﬁ lgéeéﬁ%fa&%%q'sﬁas@%vﬁ%ﬁ{é@ hg(hﬁ/glggl, r?1astatlupal?edo sfolution
of sodium bicarbonate, and brine solution. The ethyl acetate solution was then dried
over magnesium sulfate, filtered, and evaporated under reduced pressure. The
resulting white solid was triturated with a chilled solution of diethyl ether and hexane
(50:50). This afforded 4.22 g of white flakes [3-(4-chlorophenyl)-3-
methylbutyramide] (69% yield). This material was determined to be 100% pure by
GC/MS analysis. 'H NMR spectroscopy gave signals consistent with the product’s
structure and indicated greater than 98% purity.
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Example 3. Preparation of Compound C [(R)-3-Phenylbutyramide].
o]
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: O C')J\ﬂ/ = O = O Chiral
0 Ammonia (gas) H
©/\)LO _ - ©/\)LC| —_—— WN
MW =164.21 MW =182.65 MW =163.22

C10H12OZ C10H11CIO C10H13NO



O her routes of admnistration (e.g., useful in
veterinary applications) inqggude intestinal and
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[0075] In a 3-necked, 500-mL round-bottomed flask, a suspension of sodium hydride
(60% in oil, 1.1 eq. 80 mmol, 3.20 g) in N,N-dimethylformamide (DMF, 100 mL)
under nitrogen was treated drop-wise with a solution of triethyl phosphonoacetate (1.2
eq. 87 mmol, 19.50 g) in DMF (50 mL). After the addition, the reaction mixture was
heated in a water bath (100°C) until all visible signs of the sodium hydride were gone

(30 minutes). The mixture was cooled to ambient temperature and then treated with a



CH2A 2 (100 nL) and DVF (0.2 nL) was treated with

oxalyl chloride (5.2 nL, 7.4% mmol) at O0C under
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was concentrated under reduced pressure. This afforded 10.1 g of a colorless oil [3-

(3-fluorophenyl)butyric acid ethyl ester]. The material was determined to be 94%
pure by GC/MS analysis. This product was used without purification (to remove

mineral oil).

O O
F 0 N NaOH [10M}/ EtOH . F 0
reflux over night

MW =210.25 MW =182.20
C12H15F02 C10H11F02

[0077] A crude solution of 3-(3-fluorophenyl)butyric acid ethyl ester, 10.1 g, 48
mmol] in ethanol (50 mL) was treated with 10 M NaOH solution (50 mL, 857 mmol).
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[0080] The white precipitate (ammonium chloride) was filtered and washed with THF
(200 mL). The filtrate and wash-solution were combined and evaporated under
reduced pressure. The resulting white solid was re-dissolved in ethyl acetate (350
mL). The ethyl acetate layer was washed with H,0, 1.0 M HCI, a saturated solution
of sodium bicarbonate, and brine solution. The ethyl acetate solution was then dried
over magnesium sulfate, filtered, and evaporated under reduced pressure. The
resulting white solid was triturated with a chilled solution of diethyl ether and hexane
(50:50). This afforded 6.8 g of off-white powder of 3-(3-fluorophenyl)butyramide
(84% yield). This material was determined to be 100% pure by GC/MS analysis (a
mixture of R and S enantiomers). 'H-NMR spectroscopy gave signals consistent with

the product’s structure and indicated greater than 98% purity.
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3’,4’-methylenedioxyacetophenone

13

27 90

N-methyl-3-(3,4-
methylenedioxy-

phenyl)butyramide

3’,4’-methylenedioxyacetophenone

14

23 73

N,N-dimethyl-3-(3,4-

methylene-

dioxyphenyl)butyramide

3’,4’-methylenedioxyacetophenone

Table 1




showed conpl ete consunption of the starting

benzophenone. As a result, the reaction m xture was
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um Na Nx
§<©\ j\/[L Oxalyl chloride \©\ 3\)( Ammonia (gas) \©\ j\/U\

MW =205.22 MW =223.66 MW =204.23
CyHyNO, C1HyCING, CyyHi N0,

[0083] A crude solution of [3-(4-cyanophenoxy)butyric acid] (10.8 g, 52.6 mmol) in
CH.Cl; (100 mL) and DMF (0.21 mL) was treated with oxalyl chloride (6 mL, 68.4
mmol) at 0 °C under static nitrogen. The reaction solution was stirred at room
temperature overnight under nitrogen. The excess dichloromethane was removed
under reduced pressure.

[0084] Ammonia (gas) was bubbled through the solution of the acid chloride [3-(4-
cyanophenoxy)butyryl chloride] in anhydrous CH,Cl, (150 mL) at 5 degrees Celsius
for 15 minutes. The reaction mixture was stirred overnight at room temperature under

static nitrogen.



reduced pressure in order to get rid of the ethyl
al cohol. The resulting resi d3e was redi ssolved in 150
WOorR000fi17823 er . The m xture was transferred to aPCT/US2009/037558
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s ERECITRSCHINt 8 &N W@S‘Fté%fé”flfh& e RIgftis SHuShas 2ud inficalgd gheater

r gRaRRGHRARAt ure overni ght under nitrogen. The excess

di chl or onet hane was renoved under reduced pressure.

TE&ample 16 |Pﬁg)4re§<rlu‘efe€%ewzi&){(ﬂsa&"ﬂys—%@gwﬂw lopyepane-

mf,)carl{oqg,;ﬁie Anmoni a (gas) was bubbl ed through the
sol ution of the acid chloride [3-(3-

fl o- ph@nyl) utyryl ch |de] oI n anhydr ous THKS}~QV
R egra&@_éé‘{%u lmﬁé'__aﬁi&,t

m Xt ur vva§ stirewd, overni ght ' ?oom t@kfher at ure

under static nitrogen. [0080] The white precipitate
(amewiFEmechl ori de) was fi MAenags and washed with e
(200 $tYC: The filtrate and {a&H°sol ution were conbiHed"”
and evapor at ed under reduced pressure. The resulting

mokgj_rﬁ Oé&él?w‘ﬁ’aﬁﬁ gﬁaéﬁ?gﬁﬁgrld\xaloﬁ&gyrlw elg&\?mﬁcﬁ(kﬁc (a%ﬁo i2 1 g,
M 2-8imma) méﬁHuCézt (é0d mdgland DMF (9% 20s0H) wan thiatedriitinaaly] chipride
d{lz'%g’l”s P(lyl’nlm%'i‘) at E*teun%tepédltlc%(it%g%heTﬁg Je%tiog "LoMifoh \tvgkesrt]irred at
room temperature overnight under nitrogen. The excess dichloromethane was
removed under reduced pressure.
[0087] Ammonia (gas) was bubbled through the solution of the acid chloride
[(1R,2R)-trans-2-phenylcyclopropane-1-carboxyl chloride] in anhydrous CH,Cl, (100
mL) at 5 degrees Celsius for 15 minutes. The reaction mixture was stirred overnight
at room temperature under nitrogen.
[0088] The reaction mixture was evaporated under reduced pressure and the resulting
residue re-dissolved in an ethyl acetate/water mixture. The mixture was transferred to
a separatory funnel using H,O (60 mL) and ethyl acetate (100 mL). The mixture was
equilibrated and the aqueous phase was removed. The organic layer was washed with
1.0 M HCI (10 mL), H,O (70 mL), and brine (75 mL), consecutively. The organic
layer was dried over anhydrous magnesium sulfate, filtered, and [the] excess solvent

was removed under reduced pressure. The resulting light-brown solid was purified



over magnesium sulfate, filtered, and evaporated under
reduced pressure. The resul byng white solid was
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residue was re-dissolved in an ethyl acetate/water mixture. The mixture was
transferred to a separatory funnel using HO (50 mL) and ethyl acetate (80 mL). The
mixture was equilibrated and the aqueous phase was removed. The organic layer was
washed with 1.0 M HCI (20 mL), H>O (90 mL), and brine (120 mL), consecutively.
The organic layer was dried over anhydrous magnesium sulfate, filtered, and the
excess solvent was removed under reduced pressure. The resulting orange-brown
solid was purified using a Biotage SP4 System (Column Si 40+M 90:10,
CH.Cl;:MeOH), which afforded 0.365 g of white powder [(1R,2R)-2-
phenylcyclopropanecarboxylic  acid-((S)-1-carbamoyl-3-methylbutyl)-amide] (24%
yield). This material was determined to be 100% pure by GC/MS analysis. 'H-NMR
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reduced pressure. The resulting white salid was
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bi'carbonate, an rine solution. The ether solution
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1-car boxam del
nitrogen. The reac

ion solution is heated to 130 °C and the temperature is maintained
for 6 hours. The reaction mixture is cooled down to room temperature and the orange
precipitate is filtered off. The orange precipitate is washed with 200 mL of diethyl
ether. The filtrate is transferred into a separatory funnel using 150 mL of water and
200 mL of diethyl ether. The mixture is equilibrated and the aqueous layer is
extracted one more time with 200 mL of diethyl ether. The ether extracts and ether-
wash are combined and washed with saturated sodium bicarbonate solution and brine.
Then the ether extracts are dried over magnesium sulfate and the excess diethyl ether
is removed under reduced pressure at 30°C. This affords 1-(1-bromomethyl-
cyclopropyl)-4-methoxybenzene. ~ The crude material is converted into the

corresponding nitrile without further purification.
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e T e

IWn%del - the Zo@espcﬁndMgl dafboRPNEI&id can be obtained from this material
1 /?,2i?)-rra"5-2-phenyl cycl opropane-| - car boxam de]
(
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p woes]b/x sotatitp o@qw(meﬁmxyyﬂemya@&sm}asﬁwuegm mmol) in

g{nal s consistent with t pr oduct structure and

KT8 anlgrieteated wﬂaﬁ:@@%uﬂw) (34 Esmﬁﬁné pgtassium carbonate
{19@%?1% Oeﬁ Bafro Q@g@&u @Is@s The reaction mixture is stirred at room
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with CH,Cl, (2 x 300 mL). The combined CH,Cl; extracts are washed 5 consecutive
times with water (5 x 200 mL) followed by a brine (500 mL) wash, dried over
anhydrous MgSO,, filtered, and concentrated under reduced pressure, which affords
2-[1-(4-methoxyphenyl)-cyclopropyl]-acetamide.

Example 19. Preparation of Compound V [3-(4-Chlorophenoxy)-3-methylbutyr

-amide].
Brs,-Br Cl
\©\ %{ _ LiAH/Bher @\ ></ o Br \©\ ></Br
0
130° C
MW =214.65 MW = 200.67 MW = 263.56

CyoH,,CIO, CyoH,5Cl0, C,oH,,BrCIO



g., 5.6 mol) in CH2AA 2 (30 n.) and DMF (0.05 nL) was
treated with oxalyl chloride;(0.65 nL, 7.23 mmol) at
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[0098] A crude solution of 1-(2-bromo-1,1-dimethylethoxy)-4-chlorobenzene (60.3
mmol) in dimethyl sulfoxide (60 mL) is treated with sodium cyanide (180.7mmol).
The reaction mixture is heated to 95 degrees Celsius overnight under nitrogen. The
reaction mixture is transferred into a separatory funnel using brine (150 mL) and
chloroform (300 mL). The reaction mixture is equilibrated and the aqueous layer is

removed. The aqueous layer is extracted an additional two times with chloroform (2
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[00100] Acetylacetonatobis(ethylene)rhodium(I) (0.3 mmol), (S)-(-)-2,2-
Bis(diphenyl-phosphino)-1,1'-binaphthalene (0.045 mmol), 4-
(trifluoromethyl)phenylboronic acid (2 mmol), KoCOj3 (0.5 mmol), and but-2-enoic
acid amide (1 mmol) are added into a 25-mL round-bottomed flask containing a
magnetic stirrer bar, a septum inlet, and a reflux condenser. The flask is flashed with
argon and then charged with 1,4-dioxane (3 mL) and de-ionized H,O (0.5 mL). The
reaction mixture is stirred for 16 hours at 100°C. The (R)-3-(4-
trifluoromethylphenyl)butyramide is extracted with ethyl acetate, washed with brine,
and dried over anhydrous magnesium sulfate. Chromatography over silica gel gives

the desired product.



The reaction mxture is heated to 95 degrees Cel sius
overni ght under nitrogen. The reaction m xture is
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dissolved in ethyl acetate (100 mL) and washed with H;O (3 x 100 mL). The ethyl

acetate extracts were combined and dried over MgSQy, filtered, and concentrated to a
semi-solid which was then dissolved in MeOH/THF (2:1, 50 mL) and shaken with
10% Pd/C under 50 psi of hydrogen pressure for 24 hours. TLC showed that the
reaction was incomplete. Additional 10% Pd/C was added (500 mg) and the
suspension was shaken for an additional 24 hours. The suspension was then filtered
and the filtrate concentrated to a semi-solid (4.97 g). The solid was dissolved in
CH,Cl, (30 mL) and the resulting solution cooled to 0 °C. To this solution was added
oxalyl chloride followed by one drop of DMF from a 9-inch disposable pipette. The
solution was stirred for 8 hours and then concentrated to a solid which was dissolved

in additional CH,Cl, (30 mL). The solution was again concentrated to a semi-solid
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extracted with ethyl acetate (2 x 100 mL). The organic layers were combined and

=

dried over MgSOy, filtered, and filtrate concentrated to a white solid which was
recrystallized from hexane/ethyl acetate to give 5.93 grams of 3-(4-
isobutylphenyl)but-2-enoic acid methyl ester intermediate (89.9% yield).

[00104] To a solution of 3-(4-isobutylphenyl)but-2-enoic acid methyl ester in
THF/MeOH was added a solution of sodium hydroxide in H,O (15 mL). The
resulting solution was stirred at room temperature for 12 hours and acetic acid (3
grams) was added. The solution was then concentrated to an oil. The oil was
dissolved in ethyl acetate (150 mL) and washed with H,O (3 x 100 mL). The ethyl
acetate extracts were combined and dried over MgSOy, filtered, and concentrated to a

solid (4.98 g) which was then dissolved in MeOH/THF (2:1, 50 mL) and shaken with
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[00105] To a chilled (0°C) solution of lithium bis(trimethylsilyl)amide (1.0 M,
50 mL) was dropwise added a solution of trimethylphosphonoacetate, keeping the
temperature below 10 °C. The solution was then allowed to warm to room
temperature and stirred for an additional ten minutes after which a solution of 2-
acetyl-6-methoxynaphthalene in THF (20 mL) was added in one portion. The solution
was slowly heated to 50 °C for fourteen hours. The solution was cooled to room
temperature then diluted with a 10% NH4CI solution (100 mL), and extracted with

ethyl acetate (2 x 100 mL). The organic layers were combined and dried over
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concentrated to a crude solid which was adsorbed onto silica gel (50 g) using

CH,Cl,/THF. The solid was then chromatographed on silica gel (EtOAc/hexane) to
give 1.87 grams of off-white solid (32% yield). This material was determined to be
100% pure by LC/MS. H-NMR gave signals consistent with the product’s structure
and indicated greater than 98% purity.
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mL). The CH,Cl, layer was then washed with additional H>O (200 mL) and dried over

MgSO4. The CHxCl, layer was concentrated to an oily residue which was dissolved
in anhydrous DMF (50 mL). This solution was treated with NaCN and stirred at 60
°C for 14 hours. The TLC indicated one major less polar eluting product (relative to
mesylate) and several minor less polar eluting products relative to both the major and
mesylate products. The reaction was cooled to room temperature and diluted with
H,O (100 mL). The solution was extracted with ethyl acetate (2 x 100 mL), dried

over MgSOs, and concentrated to an oily residue which was chromatographed on



slowy heated to 65 0C and allowed to reflux for
thirty hours. The solution yas cooled to room

wo 20vpatAtre then diluted with a 10% NHAC sol BET/082009/037558
(100 nm.), and extracted with ethyl acetate (2 x 100

Nidica dNEO0OS BRRI 0% EYBAS togiee E@nﬂ]ionﬂﬂpMM4dt)blngoxﬁwi@ras an

SO, flltered nd trate concen
SO PPty SRIGITREES Setds s PO s e Tyt ©
apRid e 1 019l ¥esomtRa 6f ans- ﬂ@f)roirpﬁ&ryl-4-yl)butyromtr11e in tert-butyl

b t | phenyl ) but
:;lg@%hé@ﬁ g&c@d(%@ug%f ﬁ%ggllcgow%g 8 m;fl]sm harﬁga(zﬂdﬁtl re?ultmg

Safsferk By BRI RleiZoenoie e b lIiBlﬁrhydndeéd_'oEd fonroom
?\l}b was added a sol ution_of so ium g%slro de fo’d L
HR@peraBirar The reasion é@amsmg@aﬂmewﬂ e NHS on {100 mL)

r gn%)gtl%g@g rv%glu Etﬁylf &reta (219 Uiod ADf ahetekisy1 acdtste (e%tracts were

solution was then caoncen E

t coralrinesli 4nd W@becbwﬁthvﬁé(s bigasbendte selution EPRIL)A0E %Wt 350

t tdivtted to a white
rrbb{) é’fr@ ex rogg?n\gsv\v/gk}rgthcgg %eﬁ ggj’gg\r/{gg}@? iagﬂ 6(g%er MyS4,
f bdlidewkich wm aie-cuysteldamdr severdl times with| HI@ACHengo givephig flaky
was th& %5 chi in MOH/ THF (2:1, 50 nlL) and shaken
WP E’gi H&e 50 psi of hydrogen pressure for 24
heussple T2 SRespachtionabf tCuamponadt ANN [nésMonphniin-4Ylephenyl)-
Addi t1onal] 10% Pd/ C was added (500 ng) and the
shepEmeidsh was shaken for an additional 24 hours. The
suspensi was otoé{gn filtered and$the filtrate
conce d to.sd %ol | d (4 . ~oThetos edd, ghowas
di ssolved | mOHZCrS T3 ndthersyltings@
cg;fglS d to 0 o&®6™ hi §_sol uti on was“agdetd%aloy)
chloride foll owed by one drop of DMF froma 9-inch
di smsa&ab@ pi pette. The sohutisom was stirred for si¥ =283
hour&Ha®d t hen concentrat ed=#d°a sol i d which was e
di ssolved in additional CH2A 2 (30 nL). The solution
was again concentrated to a sem -solid which was

d'[(ﬁﬁi?b ved lTbl Adghitd wdzd)dﬁ(tjﬁﬁl f (pofssin) terﬁhmiomhe(l 0M, 371

resul tiing sol ution adde ropwi.se, to a chill C

) e AropRie | 44 3ded jar F%HI%PEHHB?#‘HP*‘W %gf AC§P! B the

OYe% FRRE DeldvR8! 3C.f i VIR BHINSe Svas Thén AUSPENSI Grarma® room
np concentrated to a solid/ aqueous nhé;wulgle whi

emm(ﬁ“@'@l apgl stirrask foy jan additionab ﬁ(VQ minufes a ¢ a sgﬁlﬂwwgﬁ 4-
]? i%Te ét{’@'&}lﬁ’evl? "IFIF“(%‘RW &ds Aidd & dre PoRoa! THEESRtion was

trate concentrated to a crude
s elowuy lmtedno WA SC dors ¥ vaus. o Rrepsodytion ¢vs geeleq trog terapaigfure,

C't_flegd%{lted with a 1.0N HCI solution (100 mL), and extracted with ethyl acetate (2 x
100 mL). The organic layers were combined and dried over MgSOs, filtered, and the

filtrate concentrated to a white solid which was recrystallized from hexane/ethyl
acetate to give 3.33 grams of 3-(4-morpholinophenyl)but-2-enoic acid methyl ester
intermediate (69.9% yield).

[00111] To a solution of 3-(4-morpholinophenyl)but-2-enoic acid methyl ester
in THF/MeOH (1:1) was added a solution of sodium hydroxide in H2O (15 mL). The
resulting solution was stirred at room temperature for 15 hours and acetic acid (3

grams) was added. The pH of the solution was measured at 6.5. The solution was



THF. The solid was then chromat ographed on silica gel
(Et OAc/ Hexane) to give 2.5 geans of off-white solid

W@ 2@951yised d). This material was determ ned to PE/USOH/037558
pure by LG M5. H NVR gave signals consistent with the
pthesl Ueicestradd tocinusie dhel onlmhsccmsetj/e@} lire athgl acetmten (18895L) and

[ Ygasl(htSX W&Fﬁ_@@h ﬁ{p]f?l?ﬁ I'%{I‘)eﬁ[% & ace%l & %;(?éér'{np g'%{%q:o@ﬁyned 316 dried

ééjl_ngN1N7 N(%é&ilﬁ&dl\ﬂﬁd: c3dc@nidatdd @iahlleﬁlmpl(éllﬁ HoBdBvhich was then
1 hill e

et MR (e &) kst d TP St g o pdrogen
direReSer 80ded. ALEOdhWeED Ehaﬁfhe reactlon was complete The suspension
trimet hél phosphongacet at e, t.he A
RPOREn BIIGES STPTBe SO CBIPEIEY RSP PE T A8, FaR i i
I QRMuitRIRE AL EL, WWmS) hid @6 résﬁftm@@ol@déﬂ &do@d&b 0t°€n To this
m nutes after which a solution

assdutipn.- \sawdn@wﬁalpmlmeeﬁqﬂoww Wll@“? Seppntf) DIHEs framcfed-nch
IO% L?OE?D]? gﬁ)tellteo nfhe-ggﬁtléplzv% diPRd \f‘@rsfbb?'lJ HOMsYantd ﬂfbh%@n&eﬁtrﬁ&i to a

urteen hours. The solution was cooled to room
t extidewlithimes diseaivadi inuadditiond! tFH6121 G9o i Olhes enlpfanoyias again

(190 n'.ﬂ;le’d té‘ﬁ%exﬁﬂﬁhﬁ%h‘?& Mst(hssgfvg% kn eﬁﬁﬁtoﬁﬁl%lﬁz%ll%(ﬁ%) and

nt§e ani ¢ layers were conbined and dried
othe ridyBDg, soilution aldm drapwisé itd &rchilled ddri€R ARG seelpnically stirred

\é\golélﬁtglns ?b\gﬂgﬁcgg %I@%%Crraiﬁsoxﬁéa%ﬂ' 568 il hQMTRE XANRISE dWthen
3°‘(‘ﬁ°m‘daaw%bmfhﬂbm@w¢ yhich-s egtrasitad with dthvﬂeqch’ﬁyte @2x

IO B HE R ERa o S0 GRS i@ FRSC e

egtdthe filirafedohddatohledviusa @aldbad]lid whith wak adsorfed sowisiliva gel (50 g)
hydr oxi de in H20

stsing efHat /T 5Em i[é"rlrgéql]bt M%h%}%ﬂei i %8%rsf§ﬁ§t 'gggtsvi'a? gel

Git@A(:ﬁheﬂin@)"@ give3.1 Qﬁﬁ of Bdige platell (4630 yiadd). t T material was
concentrated to a so /@f,l %ﬁbl The sali

dilefergineddtoj bs };_()(Oﬁ(g,purgégt]a@ I\/lg%)ga\éenag%gssﬁcglalsth Wlth the
H%lgbﬁc?? s)gtrlltgﬁ)remaa inditH8d Slekt¥l thAr @E%tpﬁrlﬁ_th racts were

Ined and dried over MySO, filtered, and

cBnampler 24 cBreparation otfi Gomnpwnl Rl (HoARL?-Lhenvleygloppopane-
5 agﬁvol}l_q:fa(:ﬁl@ Pgarmn)no rkqfogﬂ BejM th 10% Pd/ C under
or

rogen pressur 4 hours. TLC showed

SRV e Lo

NH,CI

CH,CI,
MW =180.64 MW= 246.31
C,,H,CIO C,H;N,0,
[00112] A solution of trans-2-phenyl-cyclopropanecarbonylchloride in CH2Cly

(20 mL) was added dropwise into a solution of L-2-aminobutanamide hydrochloride

(1.61 g, 11.6 mmol) and triethylamine (3.36 g, 33.2mmol) in CH,Cl, (60 ml) at zero



that the reaction was inconplete. Additional 10% Pd/C
was added (500 ng) and the ggspension was shaken for
w@pooaddists onal 24 hours. The suspensi on was t heEI/US2009/037558

filtered and the filtrate concentrated to a sem -solid
(dbef2é Clsius h&hs edactionivasxtatie ssiokd @t raom GBEFapure 3mder| fitrogen
ang the resulting solution cooled to 0 OC. To this :
sUIFYE%Nn was added oxal yl chloride followed by one
d['()loplii?f DMEhé rredttian gni}xﬁlﬁ‘d‘l wai spasedtd updgetteed Tessure and
solution was stjrred for six hours and.then .
cseiing Fostdug Tectissolved iy ! CarCRERAVAIT BR{TE Ty mixture was
agldistelod o GHRdrAory HAnikEl usind PBOSGO uili)cmd vetlsy | agtate (80 mL).
concentrated to _a sem -solid vvh'hch was di s oived i n laver
ot mixgaagsqpiejbrateshandihe agupgps PRISC MAS Fﬁ‘?‘?vﬁé By rei ey

] irh) B i1S)an@Bend @ LA Calstautively.
AR HE LA 98M HCEOO I B0 € nng; d@eha)

stirre on ( over pr oxi te
f Thet ereanioriapien was, dried @Vgrufmbéigfgv-“olﬁa&%%u@‘t?é at&oﬁ‘@é‘ff{f F’é‘{ éffess

t . S . oW id was
es?orl]\;%fm%gé“%{n%%a(e\gﬂér “%8%&%% Mr% Chh\RSulBnd rasdeifowh bdlid wa

acetate e ethyl acetate extracéfiI
varied arsigne Biatagt 8P4 Sustome(Colgmodi 40Vt &8y, CH /MM
filtrate c t o li ligihwadaRtermined t
Liuish BlGafPISE GrRle pbad GIHSRIG OB Aemined o
skd i100%asaird berGEMS NS VRpzavd signalsi ¢ansistenfeith the product’s

( Et QAc/ hexane Q_give 7 granms of off-white solid
(%‘Q‘%”{/‘Ta&%d‘)‘.'c%‘?ﬂt%e%é;{%apijgg%%g@gdeterm' ned to be 100%
pooe14)y LCFiduresHUAMR dliuseatsi agidadosal covasipbs eoft thei symthesrs of

product's structyre.and indi ed t 9
DIows ey BRI AT S G Tt Qe AT e fherature
[ 3¢ dyRthEh QB AribiHeMeRY] frém whichbkillyd aisabe il M/Mble @5Tvigibn the
[00107] To a.chilled (0 OC goLon gt o

2preparptiqpef Femius AeHena Q%WI)OZ:!’P o gﬁipéessfbti“avef‘%o“rHF was
aggﬁgplie SO0 U Yih o it afioR f s TBIBIoSicAIOA Vi Gin DY o dbin © Psitis eonvulsant
additton of TEA. The resulting white slurry was
aModels@f Epilepsyr for 1 hour and then diluted with THF

( E@l f§1) anepti dnti€@in@Glsant R6tiVitidst Fvafidlceconfuidsdrettle Wviehtion
addi tironal THF (50 niL) and the filtrate ; .
Comsalmonstiattdgin ving b HXPHGI0Rs) (BonskEnd 8D TgoG 15 S eBiicpsy. The
e - ied ih WHite 3t &7, WBSsch arfill prédliaital
ARG Byl o] BEGRRARNUBARS (f W 21 . TR e o
ddopipsentaddetepiomic dugsdrin duiapflenrs Rrugud e §d- g ef al. (Eds.),

r oyl L L0 AKSRENS Wikil® Philadelphia, PA, 2002 (968 pp.), pp. 36-48, and
references contained therein, which are hereby incorporated herein in their entirety.

The results for compounds A, G, H, I, and F are summarized below in Tables 2 and 3.



stirred for 2 hours at 0 OC, diluted with water (200

m.), and extracted with ethy acetate (2 x 100 niL).
wab@g11syd acetate |ayers were conbi ned and waBtEUS2409/687558

1.0 N HO solution (100 nL) followed by a 5%

bi cTABRER. cANDIGON GULSWNT PROFILES PF COMPEUNAS Qic EHEPRESENT

2211 VBl R R GING T SpMR g o Fo pe ©f
yreld). [00108] TomaD4bi EDgdmghkgPind (BDt uti on of

P-(2-f| yoro-hi-phenyl a/! viVYnropnanel—in cf"l_l’)(:'l 2 was—added
et praped| { (MWVSO c M%Sr i(% S#SMFEKQ’E W%K%‘Ewi se vgglﬁl L'V on
T TERA The ERpulltiamowni T e gpairry was..al [owed-30¢<xs) r
or 1 hourland then diluted with H2O (200!m ). The

suspefisi on | wa0ext rak0ed | wi tAOCH2Q 2-t2- x | 100 nty ™ The

alllaVa'l

CH2C2tayers Te Ciygo med Fwiith_waren (2 x__100
) agd a 5% ]l\(l‘ﬁ()ﬂ sfomuti ons?%o ml). Thel|CH2C 2 | ayer

has tHen whdheds w6 hl @ddi 01.3n6al.7HRG2(200) nL) MAA8dRPed

bv-er—NMGSO——Fhe-CH2O 2 fayer -was ¢ o i ated—§4

DI |y Tesi du@og\‘/ﬁ? czﬁi%@fgi 58§5ﬁ7\;2'§) i n4i§ht§/jdr ous %&(@O
IDsoFinSdig®mitim8lintesSimiphiaét dosst tHDsNa eiddian effedtive dese;
at 60 OC for 14 hours. The TLC indi cated one najor
| 85s pol MexanaldlsshoshreaRrifud 18 ati ve to nesyl ate) and
sgyeral RiRQUanbOBEMAHALASRLthagoRr 0duct s rel ative to
both the maj or and nesyl ate products. The reaction was
cébl ed t Sugivapni¢ Seipue stseRPEbEnd diluted with H O (100
”1(-131?)* TBR Bl i8N N, A1 %ict ed with ethyl acetate (2
x 100 mL), dried over l\/g§ , and concentrated to an
oi ly residue which was chronat ographed onsilica gel
(90% %BW, IR/ AMPAIRMENT AND PROFILES OF
3-(2-f ég%g-%bi pheny -ltzlll(-byl utyronitrile as an oil
whi c ANSTICQNV WSANT ACEEVIATY QF &OMPQUNDSQFoRHE PRESENT
tenperature (2.05 g, ARV . 109] To a sol ution
of 3-(2-fl uor o- bi phenlﬁlt-ﬁli-f\} but%‘xf‘g%itme in

Corhyuhd bt WAIDsd @@dfikg) wagMaSden/ Kg)&FD) g | of s.£iMET ymgidwgnidiied

not.accliim hudravi Ao ho rpocul t1i ny diienanc: An A .
Pt oo ot LB A TTC— 1 T Ily huol.JCIID

SAirred andiﬁefg{\ed to|70 26@?%?) 2.5 |hours %lsr;(g) @@ZI ed
t}@ room-t em@t ure. he 5'6876C(f>9)0n SU Spensi8@m9\@a‘£7)
diluted with 1.0 NHJ solution (104 nr'l__) and-extracte

v th ePAY? (ngpeebseved)2 |x 2609 A1) The ethyl acelate
extracts Were conbi ned and washed W t h 5% bi car bonat €
solution (100 nL) and then with H20 (100 nlL). The
o EyampleSndlemonbizaticiy ofdbiologieal Agfisity in RatiAptepnxplsant:Medels

t of §tam:s] iEtpﬁepticus.

[00116] The anticonvulsant activities of various compounds of the present

D

invention were also demonstrated in vivo in two rat models of status epilepticus. The
animal testing was performed using the protocols developed in the Anticonvulsant
Screening Program (ASP) at the National Institute of Neurological Disorders and
Stroke (NINDS), National Institutes of Health (NIH). The results are summarized
below in Table 4.



solid which was re-crystallized several tinmes with

Et OAc/Hex to give white flaky prism (1.62 g, 75%
wQ@r@vd)7s1Exanpl e 25. Preparation of Conmpound ARCT/US2009/037558

[ 3- (4- Mor phol i n-4-yl -phenyl)- butyram de]. MN= 205. 26

MAVFabRGIL . otn M d-A 2ihBtie3 3n ShaIED NGB cIMbIRONASE/ NOWRS/0yIH

To a chilled (0 0C) sol uti daapf potassium

tert-butoxi de@{1dcadpiMd-induced Sri)s ApalsprituoRae9 added a

sol ution of trinethyl phosphonoacetate, keeping the

t eNPE A WIS sie! SecdmgIC. The sol ution was then al |l owed

t of AR ) L Op. 0o BIMIRIApitESnduBel Sthius Epittpfiaus, @rRats”

add’r%s{ abpid MBiddliAdicES stat E'Eile ¥ibBisC A cteSatetiteinioh, Df Rats”
nmoy phol | noacet ophenone in T 20 m) was added in-ond

poftion. The sol ution WRreveation y heat dAcuts Ierventionh,
36| hoWes Comipeursiol ut i ofilestds (towodled t o r dssh T2AP YR} 1r
then diTuta®d with a 1. 0bb mglkgsol ution (10@0mgke and
exfractedputh et hyl ac¥paigkd 2 x 100 nL). Fhe organi g
Iayler_s Werg conbi ned anghodiid/egl over MySOMU00md/Ker ed,
ang—the fihtrate concendspah@re t 0 a white dmdctide whi ch
was TEeCTySt al I zed fromiexake/ ethyl acetate-to give
3. B3t cuu:Muf_ 3=(4- m)_rpf'gmir}1 henyl ) but - Z1gseke aci d
rre%hy!—estfrou ntermedi dédan( y 9% yrerd). §ddddgldd To a

soutefr—es—3-—(4—norphol tnoRienyt ) but=2- | i

met-hy es?lzr HA—THF K"e“qs 'K’i{‘"‘ \)llva)b au'u'cu'eﬁ)@ g E)Ci (c])n of

sodium h\eranvi da in LI');¢a *lniﬁg/]( \ T fl]ﬁ g é
ALELRD A T A u.\, T ||1_\j T B e Cbuzololnll

SO ||| 1 0N \I!%Q St rred at (g;ermer a+ ro A

S—StHH SASA 7P ture—for—r5 hours
an a(‘Pti(Fm*id(? gr g%—added—#re—&H'—EHhe—
solution whs measured 2§90gn g The sol ution—-wasthen
concentrad®d to an oil <4Twekel was di ssol vEd in ethyl
atWeightegainids Overgh} maintbnones ife@iswi t h H20 (3 x 100 ml). The
et hyl acetate extracts were conbined and dried over
MBS4Mplef29. t Deswpstaatibnceback phiilexicity imdn e phdHIL and Cell
SE| |ﬂ whi c)ﬂ{svvas then dissolved in MeOH (50 nL) and

ERUErate DAY pd/ C under 50 psi of hydrogen pressure
f @o187]hour TonifoGhdshaMieH, arudi wetedestesialest $tom Gadlsinnovations, Inc.

c | ete, The sus onewas then fi t
¢ e TEb e it Araa PO aflnhl Lt (G555, Al Qe o
SRépatcelei €tlls). Specifically, the compounds were tested in the LDH release

assay, which determines the release of Lactate DeHydrogenase (an indicator of cell

death) at various concentrations of test compound.

[00118] A concentration of 100 pM of test compound is a much higher level of
exposure to liver cells than would ever be expected under physiological conditions.
Therefore, using 100 pM as a standard test concentration (for comparative purposes),
the ratio of the absorbance (which measures the level of LDH release) resulting from
the presence of the test compound versus the negative control is a value known as the
“average (or mean) fold control” (Average Fold Control = Average of
Absorbance/Average of Negative Control). An average fold control value below 1.75
indicates that the test compound has no cyto- or hepatotoxic activity in the LDH

release assay.



was di ssolved in CH2A 2 (30 nL) and the resulting
solution cooled to 0 OC. Toszbhis solution was added
wW@2@bg7sehl ori de foll owed by one drop of DVF fPORUS2009/037558
9-inch di sposabl e pipette. The solution was stirred
foo1fopur haue aCANATdxdm GerTabht 5, dtlew) stovethaiché comutounds A,

was. di ssolved in additjonal 2 (3 . ;
b S “atpa pieonhieBincy RBR sl Baflah cohBrsions .
vasodiyggol ved in additional CH2A 2 (50 ni), and the
resultiing solution added dropwise to a chilled (5 0C
and nechanically stirred solution OONH CH (15 nL) over
ap | ik ] {doh@& 2080 LM from the
oo e e v
extracted with et haCTA¢EwxdildH ¢eleage 49®&-nl) . The et hyl
acetate extracts were conbi ned and dried over MgSO4,
filtered, and the filtrate concentrated to a crude
solid which was adsorbed ontldDBirdléasg mgpah (50 g) usi ng

CH2C 12/ THF. The——seld—wasthenchrotmtqgraphed on
silica gel (Et 65“&8/9?’@3?3}1%:3“ ol ‘(ﬁl\tfgl (ft)&%g"p\g 5 of bei ge
plates (46%yijeld).AThis materiali.osas deternmined to be

100% pure by UC/MS. _H-NMR ga#%—iga—s—eem;i stent with
the product’s |strucfure and indi ddbed greater than 98%

purity. Exanplie26 gPreparation gf3pConpound Q|

[(I'17?,2] ?)-2-Rhenyl cycl opfopanecarhoxylie acid-((S)-I

- car barmoyl - prgpy! ) aRi de] . |[ 00112]14X sol uti on of

rr g s- 2- phenyl—eyeropropatesant FCEDT PG 4} d
(SRR A R IR AP TIV G G BRRgpfioh AdSdyan
L were B0l We adataxie oy diifoatihprdld et § totntetion bf 0GmM, with
and triethylamne (3,36 ¢,..33.2mmol) in CH2C 2 (60 nl)
am%ﬁo&bv@gfyr@levaw %'i'(lulss. a“ﬂ;ﬂezsr@%ﬁ‘%? ‘mi xture stirred at

I TG TP E Ik UpBseH Gilentiint hRgER: embodied)hi .otlhdd Oshadiic Theans
reaction m xture was evaporated, ndl;er reduced RreSsuLe.
awithoussdapeiting Fremj s esPittl- A1 L8N o ChaRclrgiss- ¢ describe

ageh MM LR (et WrSidert €in _'ﬁl?“r?_é@&:té"@ﬁlyt haBdsahtiv®dand not
into a separatory funnel using O (50

innel " u (g0 ) and ethyl
acstristies. (86 saepe.of tednyansieniscthoyafore indiqated by teppasiget glaims

ague b oo . .
SRR BRSSPt IRy S
(aRDrantg otapieluty vkthy claheaisrtgdnicebraggd ithasthel seage. All
o}/e errer%gsh %glrte%%sereri]@egrg ?xﬁbx‘f)ma?eldlhfel%ﬁnem tﬁéilj énﬁfe%dby @Qaﬁ@ fdf&erve.

What is claimed is:




sol vent was renoved under reduced pressure. The
resul ti ng orange-brown solig,was purified using a
w@e@vays15P4 System (Col um SIF 40+M 90: 10, PCT/US2009/037558
CH2d 2/ MeOH), whi ch afforded 0.365g of white powder
(24% yield). This materiaCLwadgSdeterm ned to be 100%
pure by GO Ms. 1H NWR gave signals consistent with the
product’'s structure and indicated greater than 98%
purity; [ OQLlddk-aEi@WoRpodhtA@n: Fbtsila Bt e addi ti onal
exanples of the syntheses of various conpounds and key
i nternmedi ates (Schenes 1-15), drawn fromthe
literature of synthetic ghgemiia chem stry, from which

skilled artisans will be able to envision the
preparation of various a#8di®4 gnal conmpounds of the
present invention. Exahpl SgerRpnstration of

Bi ol ogi cal Activity in Rodent Ant'i cvonvul sant Mbdel s

of Epi},RRSYH Ar Es%%%é&naiﬂ SutRfHuted PRI, So@fitbnaﬂsz Eubstmuted&apjﬁhyl
vari ous Cor‘rpoun

e invention at ed
i pticnelly i subsiistedh Uetrahydrapaphhyrb y griion rSHPﬁt‘%ﬁ%g ‘im&f or an

egét bzmmmeﬁmcgélﬁsérylp GhéRfm Betd orimeuasts are optlonally
cri ‘Di scovery and pr I Ni
dpmeetrmmnemr ofd eashi sybptiteent | is ’éi‘??]’ﬁ%denﬂ}’ r?e!&ﬁthe%‘?‘?e tigoup

L& ( im6Aky1, sulfoxyalkyl
rgfsg ééjr%ﬁnk Iglnil %&ﬂ@%lk}geﬁﬂége% allll:()gﬂp ZtIEOIGQ ﬂ?lg glé oxyalkyl,
ppaliqnykatkyl %kyléh,e diondy, rhetoetkerh d@@a&@m,aﬁﬁe&ﬂ{ﬂ? s dQNH:, CN,
whi ch cor a n
S L TR SR Ui, crcrion
ah&tAUDTHFCQEH, dndlao wpiionalfakibstitud arethagc mnBEYEtCEL

ANTI CONYULSANT. P
| NVENTTAHPPL @&}bﬁ@%@rm&ﬁﬁ%&%lb&gjgg&@%% group
= combiAg of@ﬂ%hﬂﬁbheﬁ@t}o and Igpaocyebansryl @\Ehel;elrﬁ[wg 5-supstifyeats are

N

AL Qaehbh tlﬁegré SonSidteeeErt Ilblldﬁ)gel( Blk)y’f oycl@llbylehal%ﬁe, alkoxy,
naex =

AN ST AReHor R SRR OF P RS O

OcH R, RFRBPENTCN, acetoxy, N(alkyl)z, NO,, CHO, CH;CH(OH), acetyl, and
OCH,COOH;

R, and R, are each independently H, optionally substituted alkyl, optionally
substituted cycloalkyl, or optionally substituted CW,phenyl, wherein each W is
independently selected from the group consisting of H, methyl and ethyl with the
proviso that W' are not ethyl, and wherein up to 5 substituents are optionally present
in the phenyl group or cycloalkyl, and each substituent is independently selected from
the group consisting of halogen, alkoxy, thioalkyl, sulfoxyalkyl, sulfonylalkyl,
haloalkyl, haloalkoxy, CONH,, CN, acetoxy, N(alkyl)z, NO,, and acetyl; when one of
R; or R, is H then the other of R; or Ry is (CH,),SOsH, or CHZCOOH, wherein Z is
one of the group consisting of H, CH;, CH(CHs), CH,CsHs, CH,CH(CHs),, and
CH(CH3)CH,CHs; or R; and R; together are a cycloalkyl;



I NVENTI ON I N RATS Exanpl e 28. Denonstration of

Bi ol ogi cal Activity in Rat Amticonvul sant Mdel s of
WEe@bas7sEpi | epticus. [00116] The anti convul saneCT/US2009/037558

activities of various conpounds of the present

i nventRon oneefa hyiduxy crlkdryelealilg o tagethey gvithRaagycloglkyl with
nﬁlgﬁl‘o%lsg hat rv@n%ﬁl 3!%66& 'li %pfh & Sth Hﬁle%mepgf R3t cﬁ'%'l:ﬂ%t Ytethyl;

ored prot 0co evel oped in
Ant i cthabsmﬁanSH%'éeml@@kﬁrcmgrgathﬁ(WBs e)tclqaﬂféfl Mad i onal

Instit L& of (%e]

(NI ND ot NEHir AGRhe KB TG Fﬁ %ﬁ Spiigr. sulfone,
rexsqulfbmdare summari zed below in Tabl e 4. Table 4.
Compound Activities in Status Epilepticus Mdels (ASP/
NI NDS/ NI H data) (Pilocarpine-induced Status

Epi | epd.i cusA CNSRHati) compandal laviag FolartnHst r at i on of Lack
of Toxicity in In Vitro (LDH and Cell Proliferation)
Assays. [00117] Conpounds A, I, H and F were tested
by Stem Cell | nnovation (Houston, TX) in their
ACTI VTox(r) Human Li ver%&dl\qﬁaéslgg assays (using C3A
hepat ocyte cells). Specifically, the conpounds were
tested in the LDH rel ed$ NRRhi ch deterni nes the
rel ease of Lactate DelRpdr se (an indicator of cell
deat h) at vari ous concentratl (9ns of test conpound.

[ 00118]pefviff ROGRNRS &Helefh 1ﬁéep&%nﬂ%’cqgasf &felof ¢ ARQY Bgk1badkyl,
a much hlgher | evel of osure to liver cells than

woLC Wapheay |, péereinsaeh &4 lsun endeRts pebtcirg feam theoHeyn §oppisting
Then %&Eﬁ anH ${n ?\g&lpgle% tiat SHANHELA of&hyl, and wherein up to

concentration r co rative purposes), the ratio of
t heutstimonth mag be prebint i thephenyles cvﬂealhé\gequp@fan@ Eagh substituent

I
Clg nlg?;%%)clfje\g}gf g%léét%}ﬁ gt)llrg]lgtgéa [g:;@gpcroﬁsci?tﬂl eofolﬁal%ﬁ {ilﬁocbzyk th10a1ky1

contr
asulfokgalkydyverfagdalkyly harleaalkb)l haid)&i!kaxmnC@UIIb, CHy esctaye, N@llkyl)z,

SRR By Shps B RAGRL LIRS g 0

I oWd CEIZCEOH, halier¢ih €7, isesiie Gf)thp(gmmb h(a$1snng ofNH;-CId)j CH(CHa),,

hgﬁ%sﬂs,o@}fﬁﬁ%&lg\ﬁ,te}/ndi EHI((I?&)&H';&IH; or R; and R, together are a
cycloalkyl;

R; and Rs are each independently an optionally substituted phenyl or
optionally substituted heterocyclic aryl, wherein up to 5 substituents may be present
and each substituent is independently selected from the group consisting of halogen,
alkoxy, thioalkyl, sulfoxyalkyl, sulfonylalkyl, haloalkyl, haloalkoxy, CH,OH,
CONH,, CN, acetoxy, N(alkyl),, NO,, acetyl, and OCH,COOH; and

Y is either nothing or methylene.



rel ease assay.[00119] The ACTI VTox data (see Table 5,

bel ow) show that the conpoungds A, |, H and F are not
W@ 9109417515 hepat ot oxi ¢ at physi ol ogi cal | y rel eve@it/US2009/037558
concentrations (i.e., <100 mM). Table 5. Cytotoxic

and hebat otANS-adinescofmpeund aying onoefttho Foratulas deP: mv)
fromthe ACTIVTox LDH rel ease assay. Conpounds A and |
were al sord est@d in the ACTIVTox Cell Prol/if@ration

Assay é‘ﬁ% d to be non_tQxic “ﬁ{ ting
ceR)s conc ration @, nmean T 6l%d
contro al ues of 1.15 and 1.25# g ti vely. [00120]

The presenfoimu@mti on may be enbodi e ? g
specific forms w thout departingfro Waphirit or
essenti al ~shargcteristics. The descri bed enbodi ment s
are to b&4gpnsjdered in all respects on
lRyst rve~andNRyt restrictive. T
|nvent o is, therefore, indi c&e
clainms rat thrntuhélB by the foregoing escrln§t| on.
changes which cone within the nmeaning a Rer “é"h e of
equi vaI ency of the clains are to be enbraced within

tﬂg b references recit ereln
b heglein in their g@tl %g%gflc
r ef er ence. Q\/\hat iNRB] ai ned is: CLAI S ive

compound aV|@g Fornula I : FORMULA | erein Aw is an
optional |y ti tuted phenyl, optionafPynuaBstit uted
napht hyl , optionally substltuted t et rahydr onapht hyl ,
optRGNaFF) substltuted i ndane, @), a oot|onally

i dd hetlerocyclic aryl, wher
substit uén eNiORt | onal |y present

he
he appen ed

substi t uent s [ ndependent ly s@e fm the group
consi st of h drogen al kyl, cyclhez kyl, hal ogen,
al koxy, th sul f oxyal kyl, sul forFyJIrmlJlaya

al kyl ene di oxy, haI 038 I haI8aI koxy, OH, CH2CH,

CONH2, CN, acet oRy, kyl] 2, benzyl, benzyl oxy,

a, a- di net hyl benzyl , CHO; @{;KCJ—I) acetyl,
OCH2COCH, and an opti opal luY Bubst ituted aromatic ring
system

wherein R, is one of H, CHs, C;Hs, (CH,)2SOsH, or CHZCOOH;

Z is one of H, CHs;, CH(CHs);, CH;C¢Hs, CH,CH(CHz);, or
CH(CH3)CH,CHjs;

R, and R; are independently one of H or CH3;

R, is one of H, CH3, OH, or OCH3;

Rs is one of H, Cl, F, CFs;, CN, CI1-C5 alkyl, C1-C5 alkoxy, OCF; or
CONR;R;;

n=1-5;

Q =0, NR,, C=0, S, SO, or SOy; and

X = 0, NR;, nothing, C=0, S, SO, or SO.



said optionally substituted aromatic ring system being

sel ected fromthe group conspzsting of phenyl, phenoxy,
w@e@onerses ocyclic aryl, wherein up to 5 subst | POBHEM09/037558

are optionally present on the aromatic ring system

and eath subENStastivet conpoimtiepgadendf formelagdtR4: from

the group congisting of: hydrogen, alkyl, cycloal kyl, g

hal ogen, kogky, thioal kyl, sW/fokyal kyl, :

sul f , Nal kyl ene d , Tal kyl, hal XY NH,
OH, H2, CN, ac B(al'kyl)2, NO2, . C

CH8 acetyl, and®OcH/COOH, R and R2 are @€ach

(
i ndependent |y H, optlonally substltuted al kyl,
optional I § s hstltuted cycloalkyl
JredCvRphenyl , eRE é
sel eq fromt he group i sting of H neth
et hyl th phe provisoHr
wherein up to 5 substituents are optionally present in

t he phenyl, group or cycl oal kyk, d each substituent o]

I §.d_ndegpe de ly selected roup co)soSti f

haf c@ oxW: t hi oal k sul foxyagﬁ kyl , NH,
sul f dnyial kgl ,  hal oalckyd | oafkoxy, CONH2, !

acetoxy, N(alkyl)2, N, and acetyl: when one of R or
R2 is Hthen the other of R or R2is(CH2)28CBH, or
CHZCOOH, V\,hergl n Zis one of the @roup consisting of
: b 2|2, and o
Mare a cqcl

¢ ‘ < ; mJ’rz Rl arnfd g
S of Ja hydroxy, K cy¥l oal kyl, or @ogether=
with? R4 a cycl oal kyl with the provi so that when one of

Ror Ris OH then the other of R3,0r R4 isNgot an

ethyl; R4 3s Pne of an al kyl, ycI oal kyl o&‘t\he

W t A~ oa Nyl ; and n NFiot hi ng j\)L
@- ket ohe, CHC)4O en, NNRi sul fur, sulfone ke
or Lultoxide. 2. A CNS-active conpound havi ng For nul §

11 F(PI\/ULA Il wherein R and R2 are| each

| nde ent |y at | east of al , cyc kyl,
ere|n each s |n\ epend tIy ST d
from e ’ OUwaonsnstl ; t and et hyI

2

the provi so that both W are nog ‘et hy,, and wher eqh RU__Q:H
Q:2,R=H

0 0
o

NH

F,CO R FsC S
F T
CH,0
3 Cl o
0 NH

0
u

<



5 substituents may be present in the phenyl or
cycl oal kyl groups, and eachygubstituent is

W0 peperstent |y sel ected fromthe group consi stPEyUSF009/037558
hal ogen, al koxy, thioal kyl, sulfoxyal kyl,
sul fonyl al kyl , hal oal kyl ,haI oal koxy,
acet oxy, Ngal Kyl )2, NO2, an( acetyl;

Ris H h& ot her of Ri

CHz > erein Z s ene of the p consi stifhg~of

H CHS3, ) 2, CH2CRERuIa H2 CH( CHshuladnd Formula Z
CH( CH3) ; or R and R2 together are a cycl oal kyl ;

R4 and R5 are each independently an optionally
substituted p

or optionall substltuted
het er ocycl | N Wher ei N5 sUf 4@2\7%)14 be
present r ach subst i, IS i ndepe sel ect ed
fromthé group consisting of hal ogen, al koxy
t hi oal kyl, splfagxyal kyl , Rwuwdaadyl al kyl , haFQﬁfalI"Mﬁ

hal oal koxy, CH20H, CONH2, CN, acet oxy, N(al kyl) 2, NOZ

(0]

acetyl, and OCH2COOH, and Y{is either hfng or
ne. 3.0 A CNS owpoun ome of t N
F <P Fox For mul a~ la 7 For Pt a9

wherein Rl is one of H CH3, C2H5, (CH2)2SCGBH, oF

CHZ%}H Z,ds one of - H 4 CH( CH3 ¥ &mu C6Hb,
CH2 (0%3 or CH(CT—JBEII“]%CI—B (R2 aﬁﬁ Flé;kgre

independently one of Hor CH3; R4 is one of H CH3,

OHgal OCH3; R5 i ¢! of H d ¢ CF3, CN, c19
al kyl 1-Chval koxy, i CONR >N| - 5; N
O NR2, &=d S, SO or and X = Q 2, not hi ng, o

Formula AG

C0O S, SO or SO2.4. A CNS-active compound having o
of Fo,ﬁorfr‘r{l,S‘EH A-BA Formula Al Formula AJ Formula AK

(o) (0]
o 0
N N
N N
~

Formula AL

Formula AM

e

Formula AP

Formula AQ

Formula AN Formula AO
(0] 0]
N N
cl ~o
Formula AR Formula AS



UFor mul a AD Fornul a AE Fornul a AF Fornul a AG Fornul a

AH Formula Al Fornula AJ Foiygul a AK Formul a AL Formul a
WONOPOLT5I3 a AO Fornul a AM Fornul a AR For nul a ASCTHUR2909/637558

AQ®B. A pharmaceutical conposition for nodul ati ng CNS

activity, the conposition conprising: Q Q

phar maceuti cal | y- e carrie anCNS; acti N
conpoumd™of one of 1-4 iiped with th

capiet~/6. yAyphar igal copbosition as in claim

5, further cconprisi_ng an_exci pi entFormulagVv Formula AW
phdomadesT i cal conﬁS&?@?% as in claim5, wherein the

CNS-active corgound is present in a therapeutically
effective apoupt to nodul gt e ©CNS activi o8. A
phar mageut Yomposi thormas~in cl aj | i

act I'vi %grgﬁ]%&ﬁsub? ; Fbndid RAt  and/ p§pagyent Formula BA

convul a subject; to treat and/or prevent
seizures in a subject; to treat and/or prevent
spasticity in a subject; to treat and/ or prevent
affective nood disorders in a subject; to treat and/or
prevent bipolar nood disorder in a subject: to_tr%at
and/ or5.pr evepharmpqestivat comenpision &5 nodulating GN8 agtivig gthe
tE&@OSR{AQ’c ljg?@&gg\éent cluster headaches in a subject;
to eat and/ or Pprevent m grai ne headaches in a

subj ecd pharroacentécatly-acrdpioble garcigieand r est | essness

syndro in.a subject .t I . .
Lo opRERP BRSO E corir
prevent novenent disorders in a subject.

6. A pharmaceutical composition as in claim 5, further comprising an
excipient.
7. A pharmaceutical composition as in claim 5, wherein the CNS-active

compound is present in a therapeutically effective amount to modulate CNS activity.

8. A pharmaceutical composition as in claim 7, wherein the
therapeutically effective amount is sufficient for at least one of the following:

to provide anticonvulsant activity to a subject;

to treat and/or prevent convulsions in a subject;

to treat and/or prevent seizures in a subject;

to treat and/or prevent spasticity in a subject;

to treat and/or prevent affective mood disorders in a subject;

to treat and/or prevent bipolar mood disorder in a subject;

to treat and/or prevent chronic headaches in a subject;

to treat and/or prevent cluster headaches in a subject;

to treat and/or prevent migraine headaches in a subject;

to treat and/or prevent restlessness syndromes in a subject;



9. A nethod for nodulating CNS activity, the nethod
conprising: adm nistering aqgNS-active conpound of one
wo@Rooeh#isms 1-4 to a subject. 10. A nmethod as iPCTUS10A9/037558
9, wherein the CNS-active conmpound is conbined with a
phar naoeteht andiot preeant epterathéc pam injagubjedt]otA met hod as in
claim9, erein the CONS- ' S
adni ni @t“&#qea&dg’spﬁeh%‘%%“ﬁﬁ?"é%’?Eifﬁrﬁ%&?ﬂg% gtut i cally
effective anpbunt to nodulate CNS activity in the

bject. 12, A hod as .i im.11 i e
e b ARy R RO e ML b
ety gt el SR Sop b R AT LR iR

convul sions in a subject; to treat and/ or prevent
seizures in a subject; to treat and/or prevent

spasticity in a subject; to treat and/ r event .
af f ect Ie” boretheds 8¢ dar d2ifh 93 "‘é‘l?[ﬁ"ééﬁ? Q{%ﬁ?ﬁ%é@t cogpgpnst s
prevent bi pol ar nood disorder in a subject; to treat
anethbinedovisly @ parmpgeniisally RecsaRBIREATIFR a subject; to

treat and/ or prevent cluster headaches in a subject;

to treat and/or prevent m grai ne headaches in a
subject; to treat and/or prevent restlessness )
syndr ohies iA metbebjaecin; claim 9 evgiereiih dhe (CNhY-@kfvpt compound is
neuropathic pain in a subject; or to treat and/or
padvimistererbioetine subjelit Swadbergpeuticadly sfifsftivet amaynt & wedge CNS
as in claim1l, wherein the therapeutically effective
aaetividy in the sufjédt.ci ent to treat and/or prevent the
synptons of at |east one of anxiety, depression,

i nsomi a, mgrai ne headaches, schizophreni a,

Par ki nson' s, di segse, asyicit hei nmer ' ' S

bi pol atZ-di s‘%l"lﬂ%‘) aEH‘réﬁP‘c T P’Vhﬁ%lﬁ‘r@l%éieﬁap %ﬁlﬁgi?yn&f%ﬁ?eo gount
¢ ky Qifficiend B hORE etaITalld fsBowihgeases, Huntington's

di sease, traumgtic prain. inj ury. 'SPi nal cord injury,

or st afoﬁo‘éfﬁ qn@ﬁque gr}t activity to a subject;

to treat and/or prevent convulsions in a subject;

to treat and/or prevent seizures in a subject;

to treat and/or prevent spasticity in a subject;

to treat and/or prevent affective mood disorders in a subject;
to treat and/or prevent bipolar mood disorder in a subject;
to treat and/or prevent chronic headaches in a subject;

to treat and/or prevent cluster headaches in a subject;

to treat and/or prevent migraine headaches in a subject;

to treat and/or prevent restlessness syndromes in a subject;
to treat and/or prevent neuropathic pain in a subject; or

to treat and/or prevent movement disorders in a subject.



14. A nmethod as in claim1l, wherein the

therapeutically effective agpunt is sufficient for a
web@silezsls count er measure. 15 A nethod of nanNUPEYUSI0NNEB75S8

a CNS-active conmpound [ 3-(4- cyanophenoxy)butyram de],

t he nmerhod Acmmhbd F:1] m@lauMM ~®BGein2hdirrapadicaly difgetzGunount

23 Cl1H11 ClL1H t had
cisafficient '\%Ff% % npdﬁ‘fegtl #@ %ngﬁ% ng];b q4at§1f gﬁo e%%lﬁnil&y
addpacsshion,s dsuinhian raigraief headacteedd iscigzdphhmtay rltdrlaoioofse disease,

the refl sol.utio eso t

t SRS ‘gpb F 2 pisash ‘%??*E %ﬁ‘?é‘%f G °ru“e{’r%{gat{"h & afh,Broke,
Selrbiit %u@ﬁe@d&m@ widaets, ahtinlted b yiseatehemumatembraim gyay,
di et hyl ether | ayer ?}fter formation; acidifying the

atpiad gerd I“é?‘é(rora“f‘{”é‘rep GFI%E i on by adding a HO sol ution
at about H ~2; extracting the acidified aqueous I ayer
with ethyl acetate; drying the ethyl acetat

yi el d B ( 4Aipathepaeiedmpt Yherein g brrar@iicy g{r?f%“"é amount
SRR ff o Sncileat YARARAEAGRY) DUt yr i ¢ aci d i n_an
organic solvent;treating the solution with oxalyl
chloride to obtaln [ 3- (4- cyanophenoxy) but yryl

chloride]; o9 o ?Wfﬁgﬁuféc W@y trenghctie @RipbiddoN3-(4-
of 3-( cyano enoxy) but chl oride; and obtai ning

[ Srafdpleyexnydipitgmoidy), thetmyatlndicamiprisingm t he sol uti on.

(o] o) 0 NaOH /@/0 \{\[(O
+ . 1
j X)_Jr )
= N =

N
MW =119.12 MW =86.09 M(‘:’V ;20,3 52
C,HsNO CHO, 11 NYs
N N
\Q ) G \@L ) G \CL A
MW =205.22 MW =223.66 MW =204.23
C11H11N03 C11H1DCIN02 C11H12NZOZ

16. A method as in claim 15, further comprising:

heating 4-cyanophenol in a basic solution at reflux;

adding B-butyrolactone to the refluxing solution;

cooling the solution to room temperature;

preparing a biphasic mixture of the solution by adding water and diethyl ether;

removing a diethyl ether layer after formation;

acidifying the aqueous layer after formation by adding a HCI solution at about
pH~2;

extracting the acidified aqueous layer with ethyl acetate;

drying the ethyl acetate layer to yield 3-(4-cyanophenoxy)butyric acid];

preparing a solution of 3-(4-cyanophenoxy)butyric acid in an organic solvent;
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treating the solution with oxalyl chloride to obtain [3-(4-cyanophenoxy)butyryl

chloride];
bubbling ammonia gas through the solution of 3-(4-cyanophenoxy)butyryl

chloride; and
obtaining [3-(4-cyanophenoxy)butyramide] from the solution.



