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Two regioselective synthetic routes towards @dbstituted isoxazoles from ynones
reported. One route takes place via first convgrtime ynones to ynon®-methyl oximes
followed by a palladiuntatalyzed intramolecular cyclization. The otheralves the formatic
5-hydroxy-4,5dihydroisoxazoles
hydroxylamine, and subsequent acid mediated detigdrarhe two routes are not only b

by a cyclocondensation betweenongs an

but also complementary teheather as a pair of regioisomeric 3,5-

disubstituted isoxazoles are readily prepared fooe single ynone substrate. The efficienc
the two routes are further evaluated and demosestriait the synthesis ohttee representati
3,5-disubstituted isoxazoles.

Introduction

Isoxazoles are one of the most prominent classes
heterocycles. They are key components of many plaeuticals
as well as biologically interesting compourd$n addition,
isoxazoles are known as masked 1,3-dicarbonyl systhand
their relatively labile N-O bond can be readily sled, forming
1,3-dicarbonyl equivalents such f&mino enone$A variety of
protocols have been developed for the synthesismfazoles,
including [3+2] cycloaddition reactions of alkerakynes with
nitrile oxides and cyclocondensation betweef-unsaturated
carbonyl compounds and hydroxylamfiie.These synthetic
methods all have their own advantages in terms dfemsasuch
as catalyst cost, substrate scope, regioselectivity operational
simplicity. Some of these methods are complementargne
another, providing more options to chemists if thginthetic
target is restrained by the limitation of one patar method.

Our group has been interested in developing new stiath
methods towards isoxazofesand employing isoxazoles as
synthetic intermediates in construction of more plax
heterocycles. During the course of synthesizing trisubstituted
isoxazoles by a palladium-catalyzed cascade regttime
noticed that we could selectively prepare eitheroiegmer of a

pair of regioisomeric 3,5-disubstituted isoxazolesn a single
ynone substrate when employing the following two
omplementary synthetic protocols: 1) converting yimone {)
to ynoneO-methyl oxime B), followed by a palladium-catalyzed
cyclization (Scheme 1, path a); 2) treating ynodg With
hydroxylamine to form 5-hydroxy-4,5-dihydroisoxazol@),
followed by an acid mediated dehydration (Schemeath b).
We believe the current synthetic strategy is ditrac as
examples of synthesis of regioisomeric isoxazotemfa single
starting material via two mechanistically differesynthetic
routes are still scarce. We herein report the detdithe work,
including the synthetic protocol development, stdist scope
investigation and comparison of the efficiencyla# two routes.

Results and discussion

We first chose palladium-catalyzed cyclization ofoge©O-
methyl oximes to construct isoxazole rings, based tbe
following reasons: 1) operational simplicity, espdlgi because
the starting material ynones were usually readigppred by a
simple Sonogashira coupling between an acid chloadd
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Scheme 1. Regioselective Synthesis of 3,5-Disubstituted Isolezfrom Ynones.
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5-hydroxy-4,5-dihydroisoxazole (4)

a terminal alkyne, and 2) the possibility of emhaythe direct
cyclization product, an isoxazolylpalladium specisaight into
a subsequent reaction step without terminating argaimg
cascade process. The latter is particularly usefupreparing
trisubstituted isoxazoles and more complex hetelesy During
the course of exploring new synthetic protocolstfmubstituted
isoxazoles via palladium-catalyzed electrophiliclzation of

ynone O-methyl oxime (2)

0 \ 2
R17‘\)7R H2804

OMe

- N
Pd(CF3CO,), D—Fv
AN R2
RZ

isoxazole (3)

-N
R’ =

isoxazole (3)

For example, in the presence of 10 mol% of RdQ
equivalents of CuGJ and 2 equivalents of acetic acid, cyclization
of ynoneO-methyl oxime2a was completed in DMF at 150 °C
within 2 hours, yielding isoxazol8a in 65% yield (Table 1,
entry 1). The yield oBa was enhanced to 77%, when Pd®as
replaced by Pd(€CCR), (Table 1, entry 2). A quick solvent
screening showed that the chemical yield of theizgdl product

ynone O-methyl oximes, we noticed that 3,5-disubstituted was further increased to 96% in DMSO (Table 1, enjryA3

isoxazoles formed as the major product in the pesef proton
sources such as a protic acid.

slight decrease of the yield to 92% was observed,nwihe
amount of CuGlwas reduced to 1 equivalent (Table 1, entry 4).
On the other hand, in the absence of Gutle chemical yield
dropped dramatically to 49%, and the starting net®a was

Table 1. Optimization of Reaction Conditions for the recovered in 50% (Table 1, entry 5). Further stabgwed that

Cyclization of YnoneD-Methyl Oxime2a.®

N/OMe Pd catalyst
| CUC|2 N—O
tBU” N CH3CO,H (2 equiv) ///\/)\Q
) solvent, 150 °C, 2h tBu
a 3a
Entry Pd Catalyst CuCl, Solvent Yield
(10 mol%)
1 PdC} 2eq DMF 65%
2 Pd(QCCR),  2eq DMF 77%
3 Pd(QCCR),  2eq DMSO 96%
4 Pd(QCCR),  leq DMSO 92%
5°¢ Pd(QCCR), - DMSO 49%
6" - leq DMSO -

no 3a was obtained in the absence of any palladium cstteynd
2a was fully recovered after 2 hours (Table 1, enjty 6

We then examined the substrate scope of theadvath-
catalyzed cyclization reaction, using the cond#iolisted in
Entry 4 in Table 1. Both aliphatic (alkyl and alk®nand
aromatic (aryl and heteroaryl) substituents are well
accommodated at either the proximal gRoup) or the distal (R
group) position to the ynon®-methyl oxime 2) carbon. In
addition, both an electron-donating group such asthoxy
(MeO) and an electron-withdrawing group such as metstér
(COMe) are tolerated in the reaction (Table8@,and3c). Steric
effects, however, play a significant role in thiscl@ation
reaction. While the cyclization products formedhigh yields
when a sterically hinderetértiary alkyl or phenyl group was
present proximal to the oxime carbon (as theRup) Ba-c, 3e,
Table 2), moderate yields were generally observednwh
sterically less hindered secondary alkyl or thiegybup was
present at the same positidi,(3g, and3qg, Table 2). The lower
chemical yields obtained in the latter cases reduftom the
intrinsic nature of this electrophilic cyclizatigerotocol. It only
takes place on the oxime substrates wheré®theethyl group is
cis to the ynone triple bofidthese isomers are usually in the
configuratiod according to IUPAC nomenclature). We found
that the configuration of the oximes that we prepareas
dependent on the difference in steric bulk of the tgroups
flanking the ynone carbonyl, giving a preference tfte oxime

2 General procedure: The palladium catalyst (10 mol%)O-methyl groupanti to the sterically bulkier substituent. For

CuCl, substrat®a (110.2 mg, 0.5 mmol), C}€O,H (1.0 mmol,
2 equivalents), and solvent (4 mL) were added tO anR glass
vial sealed with a pressure relief cap. The reaatimxture was
purged with argon, sealed, and stirred at 150 °@ fior” Isolated
yields after column chromatograpHyStarting materiaka was
recovered in 5096 Starting materiafa was fully recovered.

instance, both theertiary-butyl and phenyl groups (as')R
together with an alkynyl (as’Rgave exclusive formation of the
desired Z isomer. On the other hand, when sterically less
hindered secondary alkyl groups and a thienyl gnwape present

at the same position (as)Rn ynonel, the stereoselectivity in
the oxime formation step dramatically decreaseallifeg to the
formation of a pair of inseparabl&Z isomers. The lower yields
observed in the palladium-catalyzed cyclizationdomais 3f, 3g,



and 3qg resulted from the contamination of the unreactwel
inseparableE-isomers generated together with the desired
isomers in the oxime formation step.

Table 2. Palladium-Catalyzed Cyclization of Yno@eMethyl

ab,c

Oximes:
Pd(CF3CO5), (10 mol%)

_OMe CuCl, (1eq)

N CHaCOH (2 eq) NO ) R?
R1\ J
Npge DMSO, 2h, 150 °C R
2 3

N0 N-O
W J)—)ome
t-Bu t-Bu
3a (92%) 3b (97%)
N-O. N-©
No-Ceome (N0
t-Bu
3¢ (87%) 3e (99%)
N-© N-C.
3 (71%) 3g (49%)
0
N| / t-Bu
3j (89%)
-0

31 (73%) MeO

NI—O

3n (80%) 30 (99%)
OMe

-0

N
| / t-Bu
X
\ S  3q(61%)

% An oven dried 20 mL glass vial was charged with ynGne
methyl oximes (0.50 mmol, 1.0 eq), Pd¢(CB»), (16.6 mg, 0.05
mmol, 10 mol%), CuGl (67.2 mg, 0.50 mmol, 1.0 eq), acetic
acid (60.1 mg, 1.00 mmol, 2.0 eq) and dimethyl sitle (4
mL). The reaction mixture was stirred at 150 °C Zoh.® The
chemical yields in the parentheses are isolatedds/iafter
column chromatography. The chemical yields of produc8f,
3g, and3q are calculated based on the weight of a mixturthef
E/Z isomers of the corresponding ynddenethyl oximes.

The disadvantage of the palladium-catalyzed yromaethyl
oxime cyclization protocol prompted us to explofeeraative
synthetic methods for isoxazoles from ynone sutegrarevious
work showed that direct treatment of ynones with hygiamine
can lead to formation of 5-hydroxy-3,5-disubstitltg5-
dihydroisxazole&,which could be converted to isoxazoles upon
dehydration. It is worth noting this cyclocondensatireaction
can generate 3,5-disubstituted isoxazoles with tipposite
regioselectivity to what is observed in our palladioatalyzed
cyclization protocol. Therefore, these two synthetictes are
excellent complements to each other, as a paiegibisomeric
3,5-disubstituted isoxazoles can be readily prepdrem one
single ynone.

3

The cyclocondensation protocol towards 3,5-disultstt
isoxazoles was first reported by Linderman’s group the
preparation of trifluoromethyl substituted isoxasif It was
then employed by several other groups in synthesge8,5-
disubstituted isoxazoles and 5-hydroxy-4,5-dihysoaazoleS”"
The outcome of the cyclocondensation is often ligldpendent
on the substrates and reaction conditions empldy@dexample,
Xie's group reported that when thé Broup in ynone ) is an
alkyl a complex mixture was obtained in the cycludensatiorf®
Sydnes’s group found the cyclocondensation prodott4,1-
diethoxy-5-hydroxyalk-3-yn-2-ones were very stablenda
resistant to dehydration to form isoxazoles eveacidic reaction
medium®  Trofimov's group observed an interesting
cyclocondensation with regioselectivity opposite vihat was
reported by other grouf$.

Considering the aforementioned facts, we decided to
investigate the cyclocondensation with the ynonestates
employed in our palladium-catalyzed cyclization tpowl in
order to determine if we could develop a new compidarg
synthetic route towards 3,5-disubstituted isoxazaoleth the
same batch of ynones. We first treated ynd@ (with NH,OH
(8 equivalents, 50 wt% aqueous solution) in sevecahmon
organic solvents such as DMSO, THF, LN, NMP, MeOH,
and DMF (Table 3, Entries 1-6). The cyclocondensatiook
place smoothly in these solvents at 50 °C, anddibsred 5-
hydroxy-4,5-dihydroisoxazoleda was obtained in good to
excellent yields. The highest yield was obtainedMF (Table
3, Entry 6). When the reaction temperature was dseckto 25
°C, the reaction occurs at a slower rate with a slifgitrease in
yield (Table 3, Entry 7). When the amount of JIHH was
reduced to 4 equivalents, the yield dropped to §3%ble 3,
Entry 8). We therefore chose the conditions liste&Entry 6 in
Table 3 as our optimal condition.

Table 3. Optimization of Reaction Conditions for

Cyclocondensation of Ynonéd) and Hydroxylaminé.

Q solvent NG

BTN NHzOH 50 °C, time £Bu 3

1a (8 equiv) OH

Entry Solvent Time (h) Isolated
yield” (%)

1 DMSO 1lh 81

2 THF 2h 86

3 CH,CN 1h 92

4 NMP 15h 85

5 MeOH 2h 93

6 DMF 1h 98

7° DMF 2h 91

g’ DMF 1.5h 85

dGeneral procedure: A 20 mL glass vial was charged yvitme
(1a, 0.50 mmol), hydroxylamine (NJ®H, 50 wt% aqueous
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solution, 264.2 mg, 4.00 mmol), and solvent (4 mIhe

reaction mixture was stirred at 50 °C until thetstgrmaterialla

is fully consumed®Isolated yields after column chromatography.

° Reaction was carried out at 25 °€4 equivalents of NFOH fro
was added.

Under the optimized reaction condition, a varietyyobne
substrates were employed in the cyclocondensatiahl€¢T3). A

Table 4. Preparation of 5-Hydroxy-4,5-dihydroisoxazold$ (
m Ynones {) and Hydroxylaminé&®

broad range of substituents are compatible on theng ()

substrates,

including primary, secondary, atedtiary-alkyl,
alkenyl, aryl and heteroaryl groups. Both electdomating and
electron-withdrawing groups are tolerated, thouglveet yield
was observed in the presence of an electron-withdgamiethyl
ester group (C@Me) (Table 4,4c). We paid special attention to
those ynone substrates with a sterically less hadlerimary-,

0 _N

1 ﬂ\ NH,OH*H,0 (8 eq) " j\>_Rz
RO

1\ r2  DMF,50°C, 2h

HO ,

4a (99%)

MCH

secondary-alkyl on the proximal side of the ynone carbonyl OH  4c (53%)
group, as these substrates generally are considé@tenging

since they form thd=/Z isomers in the ynon®-methyl oxime
formation step. It turned out steric hindrance doesaffect the

chemical yields and reaction rate, as both thecsiér hindered 4e (91%)

LS

HO 49 (90%)

tertiary-alkyl (Table 4,4a-e) and o-Br-phenyl (Table 4,4r)
groups and sterically less hinderpdimary-, secondary-alkyl
(Table 4,4f-h) and thienyl groups (Table 4iq) are all well
accommodated at the proximal position to the yncabdonyl,

-N
°\

0N
t-Bu
HO  4p (98%)

HO  4f (87%)

\ o*N\: <:>
H

4h (80%)

affording high yields of the cyclized products. oN, .
HO
4j (97%)
The regioselectivity outcome of the cyclocondemsathas
been shown to depend on the acidity of the reactiedium. In W
general, in either basic or neutral medium, 3,%Holsituted 4,5-
dihydroisoxazoles form with the opposite regiosélitgtto what 4k (99%) HO 41 (91%)
is observed in our palladium-catalyzed cyclizatimute. We MeO MeO
observed same regioselectivity pattern in  the O o N, O O o-N
cyclocondensation as Linderman’s, Xie’'s and Sydnes'’s O
groups®™©' Our results showed the cyclocondensation between 4m (87%) HO
ynones {) and hydroxylamine is an excellent complementary 4n (92%)
protocol to our palladium-catalyzed cyclization wfione O- O o~ O cl N
methyl oximes %) for the 3,5-disubstituted isoxazole synthesis. MeO O 07\ O
4o (97%) HO
4p (83%)

%
O’N
o025
4q (87%) O
75~ Bf

4r (95%)
(J
—N
o
- 9N~
HO
4t (91%)°

% A 20 mL glass vial was charged with ynorle .50 mmol),
hydroxylamine (NHOH, 50 wt% aq. Soln., 264.2 mg, 4.00
mmol), and DMF (4 mL). The reaction mixture was stirat 50

°C for 2 h.” The chemical yields in parentheses are isolated
yields after column chromatograpHyThe reaction was carried
out at 100 °C for two hours.

Taking Sydnes’s results into account, we furthengrad the
dehydration reaction of our 5-hydroxy-4,5-dihydmiazoles. In
order to assess the efficiency of the two synthedigtes, we
selected to dehydrate the 4,5-dihydroisoxazdjedk, and4d, as
dehydration of these compounds will lead to the seoeazole
products3a, 3g, and3q (listed in Table 2) synthesized by the



palladium-catalyzed cyclization protocol. In  adaolitj
dehydration of 4,5-dihydroisoxazold$, 4h, 4r, 4s and4t were
also carried out, as these substrates contain epeegentative
substituents such gsimary- andsecondary-alkyls, the sterically
hindered o-bromophenyl group, and an electron-deficignt
nitrophenyl group. In the presence of 2 equivaleft$d,SO,,
dehydration of the selected 5-hydroxy-4,5-dihydsgazoles all
took place smoothly at room temperature and affbrdee
desired isoxazoles in moderate to excellent yiglitain 2 h?
exceptdt. No reaction occurred oft at room temperature, and
the dehydration produBu was obtained only aftelt was heated
at 50 °C overnight.

Table 5. Preparation of 3,5-Disubstituted Isoxazol&% loy
Acid Mediated Dehydration of 3,5-Disubstituted 5-Hy«dyret,5-
dihydroisoxazoles4).*”

O/N O/N
R, ﬁ" HoSO4 (20eq) Mm

HO
4j, 4k, 4h, 4d, 4r, 4s, 4f, 4t

Rz
3a, 3g, 3h, 3q, 3r, 3s, 3t, 3u

DMF, 2 h, rt

e

3a (95%)

L/
3g (96%)

o)
: @*Nf
S 3q(84%)

3h (81%
-0 0
O Br O 5
3r (61%) Br 3s (50%)

W ”
O 2
3t (58%) u (75%)°

® A 20 mL glass vial was charged with 5-hydroxy-4,5-
dihydroisoxazoles4, 0.50 mmol), HSQO, (98.0 mg, 1.00 mmol),
and DMF (4 mL). The reaction mixture was stirred abm
temperature for 2 h.° Isolated vyields after column
chromatography.The reaction was heated at 50 °C for 15 hours.

The efficiency of the two synthetic routes were Myief
evaluated based on the chemical yields obtainedsfotazoles
3a, 3g, and3q via the two routes respectively (path a and path b,
Scheme 2). Whil88a was prepared in similar overall chemical
yields via the two routes, isoxazolgg and3q were synthesized
in much higher overall yields via the cyclocondeitsa
dehydration route (path b, Scheme 2). The diffezdyetween the
two routes displayed in the synthesis & and 3q mainly
resulted from the low stereoselectivity obtainedtfe ynoneO-
methyl oximes2g and2q in the palladium-catalyzed cyclization
protocol.

Scheme 2. Efficiency Assessment of the Two Routes Based orsymthesis of Isoxazolea, 3g, and3q.

o NNOMe
- | Pd(CF4CO
RJX MeO-NH, N (CF5COy),
R2 RZ
.R2 = . ath a
1a, R' = +Bu; R? = Ph (2)-2a, yield: 96%; from 1a path a)
1g, R = cyclopropyl; R? = Ph| |(Z/E)-2g, yield: 91%; from 1g N-Q )
1q, R! = 2-thienyl; R2 = tBu (Z/E)-2q, yield: 51%; from 1r I R1JI\/)'\R
(o) path b) | 3a, yield: 92%; from 2a; path a)
H,N—OH 0N i 280 yield: 95%; from 4j; path b)
R O RZM 3g, yield: 49%; from 2g; path a)

R’l

1j, R' = +Bu; R =Ph
1k, R = cyclopropyl; R? = Ph
1d, R" = 2-thienyl; R = t-Bu

HO

4j, yield: 97%; from 1j
4k, yield: 99%; from 1k
4d, yield: 75%; from 1d

yield: 96%; from 4k; path b)
3q, yield: 61%; from 2r; path a)
yield: 84% from 4d; path b)




One selected isoxazolga was successfully converted to 4-
iodoisoxazole5a in 94% vyield in the presence of NIS and
trifluoroacetic acid (Eq 1) Since the iodo group readily
participates in transition metal catalyzed coupliegctions, the
success of iodination of 3,5-disubstituted isoxegatill enhance
the possibility of further functionalizing the isazole framework
and enrich the chemistry.

N-O NIS (3 eq) NI’O
|y P (Ea 1)
+BU TFA, 1heooc  tBu” |
3a 5a (94%)

The palladium-catalyzed protocol presumably takdscep
from a 5-endo-dig cyclization of ynone oxime2j to form the
isoxazolylpalladium intermediaté, which forms isoxazole3j
upon subsequent demethylation and depalladatiotemqaton
(Scheme 3). While Cugdoes not directly participate in the Pd-
mediated catalytic cycle, it helps to maintain te@centration of
palladium (1) catalyst in the reaction mixture byidizing Pd(0)
species back to Pd(Il) species upon any reduct@amuroing. In
the absence of Cuglthe cyclization of ynon®-methyl oximes
stops after about 50% of substrate conversion, aighecipitate
of palladium black particles.

Tetrahedron

hydroxyl group of HONH presumably plays a significant role in
this step, so that the nucleophilic attack of HQN®ithe ynone
triple bond results in the formation of alkened (vith the
carbonyl and the hydroxyamino groups residing oe tfs
position.  An intramolecular cyclization of-hydroxyamino
enone? leads to 2,5-dihydroisoxazo& Isomerization oB then
gives 2,5-dihydroisoxazok (Scheme 4).

Scheme 4. Proposed Mechanism of Cyclocondensation
between Ynones and Hydroxylamine

H (B® VN
g 9 B
TR O.
R \\)H B o) NH
1 R2 R1MR2
g" ‘
H
oN oN o,
1N> 1MR
R R
HO , HO ¢
B=H200rNH20H
Conclusion

Synthesis of 3,5-disubstituted isoxazoles from $i&mymones
by two complementary highly regioselective routesejgorted.
The efficiency of the two synthetic routes has bassessed in
the course of preparing three 3,5-disubstitutedazoles. While
the palladium-catalyzed cyclization protocol is mor
advantageous in the sophisticated cascade syntbiesimmplex
molecules, the cyclocondensation-dehydration patpooves to
be more competitive in the synthesis of simple @skbstituted
isoxazoles. The two routes provide synthetic chemisith

Scheme 3. Proposed Mechanism for Pd-catalyzed Cyclizationconvenient options towards 3,5-disubstituted isobezfyxom one

of YnoneO-Methyl Oximes.

9
R/‘\
\-OMe S L
/K Pd(OZCCFe,)LX
R™ N
X )
N £
Me

Pd(O,CCF3)L N‘OI<>
| )—R
N-O R
| )—R 6 Pd(O,CCF3)
R N-O /
3 H | 2R
CH3COH R

Pd(O,CCF3)

CuCl, oxidizes Pd(0) back to Pd(Il) upon its reduction in the reaction mixture.

The cyclocondensation between ynones and hydaogke
probably takes place from
hydroxylamine to ynonelj forming B-hydroxyamino enoné.
Hydrogen bonding between the ynone carbonyl oxygehthe

the conjugate addition o

single ynone substrate. Upon the availability oftstg materials
and the special needs for the target isoxazoleuatsdsynthetic
chemists can choose either protocol to preparer tthesired
isoxazoles. The success of iodination at the 4tiposiof a
sample 3,5-disubstituted isoxazole shows furtheerestbn and
potential application of the current methodologypi®mising.
Further research on employing the isoxazole syntharascade
synthesis is currently underway in our group and kellreported
in due course.

Experimental section

General Information: All reactions were carried out in
sealed 20 mL glass reaction vials with pressurefreips, unless
otherwise indicated. All commercially available chiesis were
used as received without further purification, uslesherwise
noted. Triethylamine, tetrahydrofuran (THF) and maetol were

dried by 4A molecular sieves over 48 hours before. us

Molecular sieves (4A) were activated at 200 °C atrGtBHg for

a week before use. AlH and™*C NMR spectra were recorded at
400 or 500 MHz and 100 or 125 MHz, respectively, g<dDCk
or acetoneg; as solvent. The chemical shifts of 3 and*c

NMR spectra are referenced to the residual signalCl; (&

7.26 ppm for théH NMR spectra and 77.16 ppm for thé’C

NMR spectra) or acetorg-(5 2.09 ppm for théH NMR spectra



andd 30.60 ppm for thé*C NMR spectra). The high-resolution

7

This compound was obtained as a brown oil (480.39%¢&s

mass analysis was carried out on high resolution smasyield): '"H NMR (400 MHz, CDCJ) & 7.41-7.36 (m, 5H), 7.35-

spectrometers using electrospray ionization (ES1) heated
electrospray ionization (HESI) method. Samples wéssotived
in methylene chloride and methanol and analyzed fiosv
injection into the mass spectrometer at a flow c&t200 pL/min.
The mobile phase was 90:10 methanol:water, with Gdraic
acid. The melting points of the solid compoundsuareorrected.

Preparation of Ynones (1).

0 Pd(PPh3),Cl, (2 mol%) 0
1L o Cul (2 mol%) 1 ﬂ\
+ —
R" ~Cl EtsN, rt, overnight RN R
1

General Procedure: An oven dried 20 mL glass vial was
charged with PdG(PPh), (28.1 mg, 0.04 mmol), Cul (7.6 mg,
0.04 mmol), acid chloride (2.60 mmol), terminal yalk (2.00
mmol) and anhydrous triethylamine (10 mL). The wahs
flushed with nitrogen and sealed with a pressurefretp. The
reaction mixture was stirred at room temperatureymight, until
the disappearance of starting material was obseageghonitored
by thin layer chromatography. The reaction mixtwas diluted
with diethyl ether (40 mL) and washed with brine (40)mThe
aqueous phase was then extracted with diethyl e2her20 mL).
The combined organic layers were dried over anhygidgSQ,
and concentrated using a rotary evaporator undeuces
pressure (20 mmHg). The resulting residue was pdrbieflash
column chromatography on silica gel (eluent: heséstayl
acetate).

4,4-dimethyl-1-phenylpent-1-yn-3-one (1a)

This compound was obtained as a yellow oil (350.2 9480
yield): 'H NMR (500 MHz, CDCJ) § 7.58 (d,J = 7.6 Hz, 2H),
7.44 (t,J = 7.3 Hz, 1H), 7.37 (t) = 7.6 Hz, 2H), 1.28 (s, 9H).

7.28 (m, 5H), 1.65 (s, 6H},3C NMR (100 MHz, CDGJ) 5 191.2,
143.3, 133.1, 130.6, 128.7, 128.6, 127.2, 126.3,2183.5, 86.7,
52.9, 25.1; HRMS (ESI) calcd for (§;60+H)" [M+H]"

249.1274, found 249.1279.

4-methyl-1-phenylpent-1-yn-3-one (1f)

This compound was obtained as a brown oil (289.3 8485
yield): "H NMR (400 MHz, CDCJ) § 7.57 (d,J = 7.7 Hz, 2H),
7.44 (t,J = 7.3 Hz, 1H), 7.37 (1) = 6.9 Hz, 2H), 2.70-2.82 (m,
1H), 1.26 (d,J = 7.0 Hz, 6H). ThéH NMR spectral data are in
good agreement with the literature d4ta.

1-cyclopropyl-3-phenylprop-2-yn-1-one (1g)

This compound was obtained as a yellow oil (275.4 8i§p
yield): "H NMR (400 MHz, CDCJ)  7.55 (d,J = 7.8 Hz, 2H),
7.43 (t,J = 7.3 Hz, 1H), 7.36 (1) = 7.0 Hz, 2H), 2.12-2.21 (m,
1H), 1.29-1.36 (m, 2H), 1.06-1.13 (m, 2H). TieNMR spectral
data are in good agreement with the literature Hata.

1,3-diphenylprop-2-yn-1-one (1i)

This compound was obtained as a yellow oil (396.0 96§p
yield): 'H NMR (500 MHz, CDCJ) § 8.23 (d,J = 7.7 Hz, 2H),
7.70 (d,J = 7.4 Hz, 2H), 7.64 (1) = 7.4 Hz, 1H), 7.55-7.48 (m,
3H), 7.43 (t,J = 7.5 Hz, 2H). ThéH NMR spectral data are in
good agreement with the literature d&ta.

4,4-dimethyl-1-phenylpent-2-yn-1-one (1))

This compound was obtained as a yellow oil (349.9 94§p
yield): "H NMR (400 MHz, CDCJ) § 8.11 (d,J = 7.9 Hz, 2H),
7.58 (t,J = 7.2 Hz, 1H), 7.46 (t) = 7.7 Hz, 2H), 1.39 (s, 9H).
The 'H NMR spectral data are in good agreement with the
literature data®

3-cyclopropyl-1-phenylprop-2-yn-1-one (1k)

The 'H NMR spectral data are in good agreement with the This compound was obtained as a yellow oil (333.6 98§p

literature datd®
1-(4-methoxyphenyl)-4,4-dimethylpent-1-yn-3-one (1b)

This compound was obtained as a yellow oil (276.5 64§p
yield): 'H NMR (400 MHz, CDCJ) § 7.52 (d,J = 8.7 Hz, 2H),
6.88 (d,J = 8.8 Hz, 2H), 3.84 (s, 3H), 1.27 (s, 9H). TheNMR
spectral data are in good agreement with the litezadatd’.

methyl 4-(4,4-dimethyl-3-oxopent-1-yn-1-yl)benzoate (1c)

Note: Only one equivalent of triethylamine (relatiiee the
terminal alkyne) was used and the reaction was caoig in
anhydrous THF (10 mL). This compound was obtainedaas
white solid (288.3 mg, 59% yield): m.p. 68.9-70.7 %8 NMR
(500 MHz, CDC}) & 8.04 (d,J = 8.4 Hz, 2H), 7.63 (dJ = 8.5
Hz, 2H), 3.94 (s, 3H), 1.28 (s, 9HJC NMR (125 MHz, CDG))

5 194.1, 166.2, 132.8, 131.2, 129.7, 124.8, 90.8,&2.6, 45.1,
26.1; HRMS (ESI) calcd for (gH1¢05+H)" [M+H]" 245.1172,
found 245.1178.

4,4-dimethyl-1-(thiophen-3-yl)pent-1-yn-3-one (1d)

This compound was obtained as a brown oil (200.0588&%
yield): '"H NMR (500 MHz, CDCJ) & 7.48 (t,J = 4.4 Hz, 2H),
7.07 (t,J = 4.4 Hz, 1H), 1.27 (s, 9HJ’C NMR (125 MHz,
CDCly) & 194.1, 136.5, 131.5, 127.8, 120.1, 90.8, 86.39,44.
26.3; HRMS (ESI) calcd for (GH,,0S+H) [M+H]" 193.0682,
found 193.0685.

4-methyl-1,4-diphenylpent-1-yn-3-one (1€)

yield): 'H NMR (400 MHz, CDCJ) 5 8.10 (dd,J = 5.2, 3.3 Hz,

2H), 7.62—-7.56 (m, 1H), 7.46 (dd,= 10.5, 4.8 Hz, 2H), 1.58-
1.49 (m, 1H), 1.09-0.99 (m, 4H). THE NMR spectral data are
in good agreement with the literature dHta.

1-phenyloct-2-yn-1-one (1)

This compound was obtained as a red oil (394.0 8§ 9
yield): "H NMR (400 MHz, CDCJ) & 8.13 (d,J = 8.0 Hz, 2H),
7.58 (t,J=7.4 Hz, 1H), 7.46 ( = 7.6 Hz, 2H), 2.48 (1) =7.1
Hz, 2H), 1.64-1.73 (m, 2H), 1.41-1.51 (m, 2H), 1.3211(#n,
2H), 0.91 (t,J = 7.3 Hz, 3H). ThéH NMR spectral data are in
good agreement with the literature d4ta.

1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-one (1m)

This compound was obtained as an orange solid (4m8.5
99% vyield): m.p. 85.6-86.6 °CH NMR (500 MHz, CDCJ) &
8.19 (d,J=8.9 Hz, 2H), 7.67 (d1= 7.8 Hz, 2H), 7.47 {1=7.4
Hz, 1H), 7.41 (tJ = 7.2 Hz, 2H), 6.98 (d] = 8.9 Hz, 2H), 3.91
(s, 3H). The'H NMR spectral data are in good agreement with
the literature dat&,

3-(cyclohex-1-en-1-yl)-1-(4-methoxyphenyl)prop-2-yn-1-one
(In)

This compound was obtained as a brown oil (297.7 6886
yield): '"H NMR (400 MHz, CDCJ) & 8.09 (d,J = 8.8 Hz, 2H),
6.93 (d,J = 8.8 Hz, 2H), 6.52-6.57 (m, 1H), 3.88 (s, 3H), 2.23-
2.30 (m, 2H), 2.16-2.23 (m, 2H), 1.60-1.74 (m, 4HE NMR
(100 MHz, CDC}) & 177.1, 164.4, 142.2, 132.0, 130.6, 119.4,
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113.9, 95.1, 85.3, 55.7, 28.6, 26.3, 22.1, 21.3; HR&SI)
calcd for (GgH160,+H)" [M+H] " 241.1223, found 241.1228.
1-(3-methoxyphenyl)-3-phenylpr op-2-yn-1-one (10) To a 100-mL round-bottomed flask was added
This compound was obtained as a yellow solid (4629l m phenylacetylene (1326.0 mg, 13.00 mmol) and anlugifbHF
98% yield): m.p. 51.0-51.6 °CH NMR (400 MHz, CDCJ) & (30 mL). The solution was cooled to —78 °@-Butyllithium (1.6
7.86 (d,J = 7.7 Hz, 1H), 7.66-7.72 (m, 3H), 7.39-7.53 (m, 4H), M in hexanes, 10.6 mL, 16.90 mmol, 1.3 equivalema$ added
7.17 (ddJ = 8.2, 2.7 Hz, 1H), 3.89 (s, 3H). THe NMR spectral  dropwise to the stirred solution over 20 minutes.eAfthe
data are in good agreement with the literature Hata. addition, the mixture was stirred at —=78 °C for &eot30 min. A
solution of propionaldehyde (1160.0 mg, 20.00 mmbl5
equivalents) in THF (5 mL) was added dropwise at *Z8After
This compound was obtained as a brown solid (481.4 mghe addition, the reaction mixture was stirred amddgally
99% vyield): m.p. 98.6-99.6 °CH NMR (500 MHz, CDCJ) § warmed to room temperature overnight. The reactioxtume
8.15 (d,J = 8.5 Hz, 2H), 7.68 (d] = 7.8 Hz, 2H), 7.49 (§ = 7.3 was quenched with saturated aqueous,@IHsolution and
Hz, 3H), 7.42 (tJ = 7.3 Hz, 2H). ThéH NMR spectral data are extracted with diethyl ether (3 x 50 mL). The orgaphases
in good agreement with the literature d&ta. were combined and dried over anhydrous 8, and
. . concentrated using a rotary evaporator under redpcessure
44-dimethyl-1-(thiophen-2-yl)pent-2-yn-1-one (1q) (20 mmHg). The residue was purified by column
This compound was obtained as a brown solid (379.2 mghromatography on silica gel (eluent: hexanes/ettrgitate) to
99% vyield): m.p. 53.4-54.2 °CH NMR (400 MHz, CDCJ) 5  afford 1-phenylpent-1-yn-3-ol in 71% yield (147608g). The
7.86 (d,J = 3.8 Hz, 1H), 7.66 (d] = 4.9 Hz, 1H), 7.13 (§ = 4.1  product was obtained as a yellow oH NMR (400 MHz,
Hz, 1H), 1.37 (s, 9H)**C NMR (100 MHz, CDGJ) & 170.4, CDCL) 5 7.44-7.42 (m, 2H), 7.32-7.30 (m, 3H), 4.55 ¢ 6.02
145.2, 134.9, 128.3, 102.7, 77.9, 30.2, 28.1 (fel@rsignals Hz, 1H), 1.93 (dJ = 5.63 Hz, 1H), 1.87-1.79 (m, 2H), 1.08.1t,
were observed due to signal overlapping); HRMS (ESld for = 7.58 Hz, 3H). ThéH NMR spectral data are in good agreement
(C1H1OS+H) [M+H] 193.0682, found 193.0686. with the literature dat&.

1-(2-bromopheny!)-3-phenylpr op-2-yn-1-one (1r) To a stirred solution of 1-phenylpent-1-yn-3-ol (63 mg,
) ) ) 4,00 mmol) in DCM (10 mL) was added Dess—Martin
. Th|sl compound was obtained as a yellow oil (467.6 82§p periodinane (DMP) (2544.0 mg, 6.00 mmol) and NaHCO
yield): "H NMR (500 MHz, CDC)) 3 8.08 (dd,J = 7.7, 1.8 Hz,  (1008.0 mg, 12.00 mmol). The reaction mixture wasest at
1H), 7.71 (dle =7.9, 1.1 Hz, 1H), 7-64'_7-66 (m, 2H), 7-37'7-5_0 room temperature for 2 h, then quenched by satliratgieous
(m, 5H). The™H NMR spectral data are in good agreement W'thNa28203 solution (15 mL), and extracted with DCM (3 x 30 mL)
the literature daté. The combined organic phases were washed with briben(2),
3-(2-br omopheny!)-1-phenylpr op-2-yn-1-one (1s) dried over anhydrous MO, and concentrated usi_ng a rotary
evaporator under reduced pressure (20 mmHg). Thdueesvas
This compound was obtained a yellow solid (490.4 88  purified by column chromatography on silica gel ugeit:
yield): mp 86.0-88.0 °CiH NMR (500 MHz, CDCJ) 5 8.32-8.34  hexanes/ethyl acetate). The product 1-phenylpat-3-one was
(m, 2H), 7.72 (ddJ = 7.6, 1.8 Hz, 1H), 7.68 (dd,= 7.9, 1.2 HZ,  obtained as a yellow oil (625.0 mg, 99% yiefth: NMR (400
1H), 7.63-7.66 (m, 1H), 7.51-7.55 (m, 2H), 7.38 (&5 7.6, 1.4 MHz, CDCL) & 7.58-7.56 (m, 2H), 7.47-7.43 (m, 1H), 7.40-7.36
Hz, 1H), 7.34 (tdJ = 7.7, 2.0 Hz, 1H). ThéH NMR spectral (m, 2H), 2.70 (qJ = 8.0 Hz, 2H), 1.21 (tJ = 8.0 Hz, 3H). The
data are in good agreement with the literature tata. H NMR spectral data are in good agreement with tieealitire
data:

1-(4-chlor ophenyl)-3-phenylprop-2-yn-1-one (1p)

1-(4-nitr ophenyl)-3-phenylprop-2-yn-1-one (1t)

This compound was obtained as a yellow solid (1960 m

39% yield): m.p. 155.2-156C; 'H NMR (500 MHz, CDC)) 3 Preparation of Ynone O-Methyl Oximes (2).
8.38 (s, 4H), 7.72 (d] = 6.9 Hz, 2H), 7.55 (tJ = 7.4 Hz, 1H),

7.47 (t,J = 7.7Hz, 2H). ThéH NMR spectral data are in good MeONH,*HCI (2.0 eq) OMe
agreement with the literature défa. 0 Na,S0, (2.0 eq) NI/
;
R J\Rz Pyridine, MeOH R’ AN ,
Preparation of 1-phenylpent-1-yn-3-one (1h)* 1 t, overnight ) R

General Procedure:® An oven-dried 20 mL glass vial was
charged withO-methylhydroxylamine hydrochloride (167.0 mg,

1)_'77_8&0"6' (T1H,3: °d) ) 2.00 mmol), anhydrous N&GO, (284.0 mg, 2.00 mmol), pyridine
1) @—: ' _ (0.5 mL), alkynone 1, 1.00 mmol), and anhydrous methanol (5
0 mL). The reaction vial was sealed with a presseliefrcap and
HJ\H (1.5 eq) the mixture was stirred at room temperature ovetniglethanol
2) was removed by using a rotary evaporator under eztipressure
-78°C tort (20 mmHg). Thg resid_ue was diluted with diethyl et{8&r mL)
overnight and washed with brine (30 mL). The aqueous phase was

extracted with diethyl ether (2 x 20 mL), and thembined
3) NH,Cl aq. soln. organic layers were dried over anhydrous MgS@nd
concentrated using a rotary evaporator under refycessure
(20 mmHg). The residue was then purified by flastummm

OH 0 chromatography on silica gel (eluent: hexanes/etbgtate).
DMP (1.5 eq)
NaHCO; (3.0 eq)

CH,Cly, 1t, 2 h
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(2)-4,4-dimethyl-1-phenylpent-1-yn-3-one  O-methyl oxime

(22)

This compound was obtained as a yellow oil (206.7 9680
yield): '"H NMR (400 MHz, CDCJ) & 7.50-7.55 (m, 2H), 7.31-
7.38 (m, 3H), 3.97 (s, 3H), 1.26 (s, 9H). THe NMR spectral
data are in good agreement with the literature Qata.

(2)-1-(4-methoxyphenyl)-4,4-dimethylpent-1-yn-3-one
methyl oxime (2b)

O-

This compound was obtained as a colorless oil (19493
78% yield):'H NMR (400 MHz, CDCJ) & 7.47 (d,J = 8.6 Hz,

2H), 6.86 (dJ = 8.6 Hz, 2H), 3.96 (s, 3H), 3.82 (s, 3H), 1.25 (s,
9H). The'H NMR spectral data are in good agreement with th

literature datd.

methyl (2)-4-(3-(methoxyimino)-4,4-dimethylpent-1-yn-1-
yl)benzoate (2c)

This compound was obtained as a yellow oil (262.4 9680
yield): "H NMR (400 MHz, CDCJ)  8.00 (d,J = 8.3 Hz, 2H),

9

4.15 (s, 3H). ThéH NMR spectral data are in good agreement
with the literature dat?.

(2)-4,4-dimethyl-1-phenylpent-2-yn-1-one O-methyl oxime
(2)

This compound was obtained as a colorless oil (204dg5
95% yield):'H NMR (500 MHz, CDC)) 5 7.81-7.86 (m, 2H),
7.35-7.39 (m, 3H), 4.08 (s, 3H), 1.39 (s, 9H). The NMR
spectral data are in good agreement with the litezadate?”

(2)-1-phenyloct-2-yn-1-one O-methyl oxime (2)

This compound was obtained as a yellow oil (110.1 4880
ield): '"H NMR (500 MHz, CDC)) & 7.82-7.87 (m, 2H), 7.34-
.40 (m, 3H), 4.09 (s, 3H), 2.53 {t= 7.2 Hz, 2H), 1.64-1.72 (m,

2H), 1.42-1.50 (m, 2H), 1.33-1.42 (m, 2H), 0.93J(t 7.4 Hz,
3H); °C NMR (125 MHz, CDGCJ) § 140.3, 134.0, 129.6, 128.4,
126.6, 104.2, 71.6, 63.1, 31.2, 28.1, 22.3, 194]1;1HRMS
(ESI) calcd for (GHoNO+H)" [M+H]® 230.1539, found
230.1544.

7.57 (d,J = 8.2 Hz, 2H), 3.98 (s, 3H), 3.93 (s, 3H), 1.26 (s,;9H) (Z)-1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-one O-methyl

*C NMR (100 MHz, CDGJ) & 166.5, 148.9, 132.1, 130.5, 129.6,
126.8, 99.3, 82.0, 62.6, 52.5, 37.1, 28.3; HRMS JESlcd for
(C1eH1oNOs+H)" [M+H] *274.1438, found 274.1440.

(E)-4-methyl-1,4-diphenylpent-1-yn-3-one  O-methyl
(2¢)

This compound was obtained as a brown oil (116.5488&%
yield): '"H NMR (500 MHz, CDC}) & 7.43 (dd,J = 8.5, 1.5 Hz,
2H), 7.36 (t,J = 7.5 Hz, 2H), 7.32-7.24 (m, 6H), 4.07 (s, 3H),
1.67 (s, 6H)*C NMR (100 MHz, CDCJ) 5 148.0, 146.3, 132.1,
129.3, 128.3, 128.3, 126.5, 126.4, 122.0, 100.81,82.7, 44.8,
27.5; HRMS (ESI) calcd for (GH;gNO+H)" [M+H]" 278.1539,
found 278.1545.

oxime

4-methyl-1-phenylpent-1-yn-3-one O-methyl oxime (2f)

The compounds were obtained as a yellow oil (173.186%
yield), ratio of two isomers (Z:E = 3:1JH NMR (400 MHz,
CDCly) 4 7.55-7.51 [m, 2H (Z) and m, 2H (E)], 7.38-7.28 [rhl 3
(2); and m, 3H (E)], 3.97 [s, 3H (2); and s, 3H (E3]45-3.35
[m, 1H (E)], 2.77-2.70 [m, 1H (Z)], 1.23 [d,= 6.9 Hz, 6H (2)],
1.16 [d,J = 6.9 Hz, 6H (E)];"*C NMR (100 MHz, CDG)) &
152.7 (E), 147.0 (Z), 132.2 (Z), 132.0 (E), 1297}, (129.0 (E),
128.4 (Z/E), 122.2 (E), 122.0 (Z), 100.3 (2), 92R), 82.6
(E),79.0 (2), 62.5 (E), 62.3 (2), 33.5 (2), 27.0,(20.6 (2), 19.6
(E); HRMS (ESI) calcd for (GH;sNO+H)" [M+H]" 202.1226,
found 202.1231.

1-cyclopropyl-3-phenylprop-2-yn-1-one O-methyl oxime (2g)

The compounds were obtained as a yellow oil (181.391%p
yield), ratio of two isomers (Z:E = 2:1JH NMR (500 MHz,
CDCly) 8 7.51-7.48 [m, 2H, (Z); and 2H, (E)], 7.48-7.44 (A, 1
(2); and 1H, (E)], 7.39-7.29 [m, 2H, (2); and 2H, (E3]00 [s,
3H, (E)], 3.97 [s, 3H, (2)], 2.42 (s, 1H, (E)], 1.88dd,J = 8.3,
4.9, 3.3 Hz, 1H, (2)], 1.04-0.97 [m, 2H, (E)], 0.98D.[m, 2H,
(E); and 2H, (2)], 0.89-0.80 [m, 2H, (2)I’C NMR (125 MHz,

CDCL) & 149.73 (E), 144.57(Z), 132.30(Z), 132.11(E),
129.64(Z), 129.27(E), 128.54(Z), 121.84(E), 12122(
99.63(Z), 91.06(E), 80.85(E), 62.64(E), 62.51, 3(E),

14.27(2), 9.35(E), 6.83(2), 5.75(Z and E); HRMS (E&Icd for
(CigH1aNO+H)" [M+H]"200.1070, found 200.1075.
(2)-1,3-diphenylprop-2-yn-1-one O-methyl oxime (2i)

This compound was obtained as a white solid (157.667%
yield): m.p. 43.1-44.7 °CH NMR (400 MHz, CDC}) & 7.95-
7.87 (m, 2H), 7.65-7.58 (m, 2H), 7.40 (db= 7.3, 5.0 Hz, 6H),

oxime (2m)

Benzene (1 mL) was added as a co-solvent. This contbo
was obtained as a yellow solid (138.0 mg, 52% yietdp. 57.7-
58.4°C;'"H NMR (400 MHz, CDC}) 6 7.85 (d,J = 8.9 Hz, 2H),
7.56-7.66 (m, 2H), 7.34-7.44 (m, 3H), 6.92 J&; 8.9, 2H), 4.12
(s, 3H), 3.85 (s, 3H)}°*C NMR (100 MHz, CDG) & 161.0,
139.7, 132.3, 129.6, 128.6, 128.0, 126.4, 121.8.9,1101.0,
79.7, 63.1, 55.5; HRMS (ESI) calcd for§8,sNO,+H)" [M+H]*
267.1208, found 267.1212.

(2)-3-(cyclohex-1-en-1-yl)-1-(4-methoxyphenyl) prop-2-yn-1-
one O-methyl oxime (2n)

This compound was obtained as a colorless oil (168g7
63% yield):'H NMR (500 MHz, CDCJ) & 7.77 (d,J = 9.0 Hz,
2H), 6.88 (d,J = 8.9 Hz, 2H), 6.37-6.40 (m, 1H), 4.07 (s, 3H),
3.82 (s, 3H), 2.25-2.30 (m, 2H), 2.19-2.14 (m, 2Hj211.66 (m,
2H), 1.66-1.59 (m, 2H)**C NMR (125 MHz, CDGC)) & 160.8,
139.9, 138.6, 128.0, 126.5, 120.0, 113.8, 103.3,7%3.0, 55.4,
28.9, 26.0, 22.2, 21.4; HRMS (ESI) calcd for, 44 NO,+H)"
[M+H] " 270.1494, found 270.1494.

(2)-1-(3-methoxyphenyl)-3-phenylprop-2-yn-1-one O-methyl
oxime (20)

This compound was obtained as a colorless oil (1486
56% yield):'H NMR (500 MHz, CDC}) 6 7.61 (dd,J = 7.5, 1.5
Hz, 2H), 7.52 (dJ) = 7.3 Hz, 1H), 7.47 (§ = 2.2 Hz, 1H), 7.35-
7.44 (m, 3H), 7.31 () = 8.0 Hz, 1H), 6.95 (dd] = 8.2, 2.2 Hz,
1H), 4.15 (s, 3H), 3.86 (s, 3H). Thid NMR spectral data are in
good agreement with the literature d4ta.

4,4-dimethyl-1-(thiophen-2-yl)pent-2-yn-1-one
oxime (2q)

O-methyl

This compound was obtained as an orange oil (22§,%4%6
yield), ratio of two isomers (E:Z = 2:1JH NMR (400 MHz,
CDCly) 6 7.75 [dd,d = 3.8, 1.1 Hz, 1H (2)], 7.53 [dd,= 5.1, 1.1
Hz, 1H (2)], 7.41 [dd)J = 3.6, 1.1 Hz, 1H (E)], 7.28 [dd,= 5.1,
1.0 Hz, 1H (E)], 7.11 [dd) = 5.0, 3.9 Hz, 1H (2)], 7.03 [dd,=
5.0, 3.7 Hz, 1H (E)], 4.14 [s, 3H (2)], 4.05 [s, 3H]E).39 [s,
9H (E/Z)]; *C NMR (100 MHz, CDGJ) 5 138.4 (E), 136.7 (2),
136.1 (E), 134.9 (2), 132.7 (2), 132.2 (2), 131H),(128.3 (E),
128.1 (Z), 127.03 (E), 127.01 (E), 125.8 (Z), 11(E} , 100.4
(2), 69.5 (2), 63.0 (E), 30.7 (2), 30.6 (E), 30R),(28.5 (2);
HRMS (ESI) calcd for (@HisNOS+H)Y [M+H]" 222.0947,
found 222.0952.
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Preparation of 3,5-Disubstituted Isoxazoles (3) hy This compound was obtained as an orange solid (A4
Palladium-Catalyzed Cyclization of Ynone O-Methyl Oximes  49% vyield, from starting materi@g [Z/E=2:1]): m.p. 60.9-61.7
2 °C; '"H NMR (400 MHz, CDC)) § 7.71-7.74 (m, 2H), 7.38-7.45

Pd(CF3CO,), (10 mol%) (m, 3H), 6.17 (s, 1H), 2.01-2.06 (m, 1H), 1.03-1.08 @Hl),
OMe CuCl, (1.0eq) 0.85-0.89 (m, 2H). ThéH NMR spectral data are in good
eraCI;en NI CH.CO,H (2.0 €q) N’O/ R2 agreement with the literature dafa.
R )_7/ 3,5-diphenylisoxazole (3i)
Proced g DMSO, 2h,150°C g . . . .
ure 2 3 This compound was obtained as a white solid (91.888¢p
An yield): m.p. 102.0-103.9 °CH NMR (400 MHz, CDC}) & 7.87

oven dried 20 mL glass vial was charged with yn@amethyl  (ddd,J = 9.8, 6.9, 1.9 Hz, 4H), 7.54-7.40 (m, 6H), 6.841(4).
oximes (0.50 mmol), Pd(GEQ,), (16.6 mg, 0.05 mmol, 0.1 eq), The 'H NMR spectral data are in good agreement with the
CuCl, (67.2 mg, 0.50 mmol, 1.0 eq), acetic acid (60.1 M0 literature dat&®

mmol, 2.0 eq) and dimethyl sulfoxide (4 mL). Thecton vial
was sealed with a pressure relief cap and the mixtasestirred
at 150 °C for 2 h. The reaction mixture was dilutgth 20 mL This compound was obtained as a colorless oil (B&689%
of diethyl ether and washed with brine (20 mL). Thieous yield): '"H NMR (400 MHz, CDCJ) § 7.76-7.82 (m, 2H), 7.39-
phase was extracted with diethyl ether (2 x 15 mLhe T 7.48 (m, 3H), 6.25 (s, 1H), 1.40 (s, 9HIC NMR (100 MHz,
combined organic layers were dried over anhydrou$®jgand  CDCl;) § 181.9, 162.3, 129.9, 129.6, 129.0, 126.9, 96.60,33
concentrated using a rotary evaporator under retlpeessure  29.0; HRMS (ESI) caled for (GH;sNO+H)" [M+H]" 202.1226,
(20 mmHg). The subsequent residue was purified bghfla found 202.1228.

column chromatography on silica gel (eluent: heséstayl
acetate) to afford the corresponding cyclizatioodpict.

5-(tert-butyl)-3-phenylisoxazole (3j)

5-pentyl-3-phenylisoxazole (3I)

This compound was obtained as a yellow oil (78.6 #&%
yield): *H NMR (400 MHz, CDCJ) § 7.82-7.73 (m, 2H), 7.52-
This compound was obtained as a yellow oil (92.6 8%  7.37 (m, 3H), 6.29 (s, 1H), 2.79 &= 7.6 Hz, 2H), 1.75 (ddl =
yield): '"H NMR (400 MHz, CDCJ) § 7.78-7.81 (m 2H), 7.43- 9.9, 5.0 Hz, 2H), 1.45-1.29 (m, 4H), 0.97-0.85 (m, 3F)e 'H
7.45 (m, 3H), 6.25 (s, 1H), 1.40 (s, 9H). The NMR spectral NMR spectral data are in good agreement with theatitee

data are in good agreement with the literature Hata. data®®

3-(tert-butyl)-5-phenylisoxazole (3a)

3-(tert-butyl)-5-(4-methoxyphenyl) isoxazole (3b) 3-(4-methoxyphenyl)-5-phenylisoxazole (3m)

This compound was obtained as a yellow solid (1122 m  This compound was obtained as a white solid (113.20¢%
97% vyield): m.p. 60.3-61.7C; *H NMR (400 MHz, CDCJ)) 3 vyield): m.p. 172.4-173.6 °CH NMR (400 MHz, CDCJ) & 7.89-
7.68 (d,J = 8.8 Hz, 2H), 6.93 (dJ = 8.9 Hz, 2H), 6.30 (s, 1H), 7.74 (m, 4H), 7.56-7.39 (m, 3H), 7.07-6.94 (m, 2HY85(s, 1H),
3.84 (s, 3H), 1.37 (s, 9HJ’C NMR (100 MHz, CDGCJ)) § 172.8,  3.86 (d,J = 9.1 Hz, 3H). ThéH NMR spectral data are in good
169.4, 160.9, 127.4, 120.7, 114;4, 96.2,+55.5,,3E27; HRMS  agreement with the literature data.

(ziil_isggl_(:d for (GuHiNO,+H)™ [M+H]™ 2321332, found 5-(cyclohex-1-en-1-y)-3-(4-methoxyphenyl) isoxazole (3n)

This compound was obtained as a brown oil (102.1 mg, 80%
yield): '"H NMR (400 MHz, CDCJ) § 7.73 (d,J = 8.7 Hz, 2H),

This compound was obtained as a yellow solid (11268 m 6.95 (d,J = 8.7 Hz, 2H), 6.61-6.66 (m, 1H), 6.32 (s, 1H), 3.85 (
87% yield): m.p. 113.4-114.8 °& NMR (400 MHz, CDC}) §  3H), 2.34-2.41 (m, 2H), 2.21-2.29 (m, 2H), 1.73-1.82 QH),
8.07(d,J = 8.4 Hz, 2H), 7.79 (d] = 8.4 Hz, 2H), 6.52 (s, 1H), 1.64-1.73 (m, 2H)**C NMR (100 MHz, CDG)) § 171.5, 162.1,
3.90 (s, 3H), 1.35 (s, QHfC NMR (100 MHz, CDCJ)) 6 173.0,  161.0, 130.2, 128.2, 125.5, 122.1, 114.4, 96.15,585.5, 25.3,
168.3, 166.5, 131.6, 131.2, 130.3, 125.7, 99.14,522.3, 29.7, 22.2, 21.9; HRMS (ESI) calcd for {§1;;NO+H)" [M+H]"
HRMS (ESI) calcd for (GH;/NOs+H)" [M+H] " 260.1281, found 256.1332, found 256.1333.

260.1287.

methyl 4-(3-(tert-butyl) isoxazol-5-yl) benzoate (3c)

3-(3-methoxyphenyl)-5-phenylisoxazole (30)
5-phenyl-3-(2-phenyl -2-yl)i le (3
phenyl-3-(2-phenylpropan-2-yl) isoxazole (3¢) This compound was obtained as a yellow oil (125.6 98§p

This compound was obtained as a yellow solid (131g{/ m yield): '"H NMR (400 MHz, CDCJ)  7.85 (dd,J = 8.0, 1.5 Hz,
99% yield): m.p. 107.6-109.0 °& NMR (400 MHz, CDCJ) §  2H), 7.56-7.35 (m, 6H), 7.07-6.96 (m, 1H), 6.82 (s, 1389 (s,
7.71 (ddJ = 7.9, 1.5 Hz, 2H), 7.38-7.48 (m, 3H), 7.28-7.38 (m,3H). The’'H NMR spectral data are in good agreement with the
4H), 7.21-7.26 (m, 1H), 6.18 (s, 1H), 1.78 (s, 6]I§[): NMR (100 literature dat&*

MHz, CDCk) 6 171.9, 169.6, 147.2, 130.1, 129.0, 128.5, 127.7 ) )

126.6, 126.2, 125.9, 98.8, 39.9, 28.8: HRMS (ESIgctdor  >-(tert-butyl)-3-(thiophen-2-yl)isoxazole (3q)

(CigH1sNO+H)" [M+H] " 264.1383, found 264.1385. This compound was obtained as a yellow solid (63.26166
yield, from starting materidq [Z/E=1:2]): m.p. 49.4-50.2C; 'H
NMR (400 MHz, CDC}) é 7.43 (dd,J = 3.6, 0.7 Hz, 1H), 7.39

This compound was obtained as a yellow oil (66.5 Wig6  (dd,J=5.1, 0.9 Hz, 1H), 7.10 (dd,= 5.0, 3.7 Hz, 1H), 6.18 (s,
yield, from starting materiaf [Z:E = 3:1]):'H NMR (500 MHz,  1H), 1.38 (s, 9H)*C NMR (100 MHz, CDCJ) § 181.9, 157.4,
CDCly) 6 7.76 (ddJ = 8.4, 1.1 Hz, 2H), 7.39-7.47 (m, 3H), 6.40 131.5, 127.7, 127.4, 127.1, 96.7, 33.0, 29.0; HRESI calcd
(s, 1H), 3.06-3.17 (m, 1H), 1.33 (@,= 7.0, 6H). TheH NMR  for (C,;H;NOS+H) [M+H]* 208.0791, found 208.0796.
spectral data are in good agreement with the litezadate®

3-isopropyl-5-phenylisoxazole (3f)

3-cyclopropyl-5-phenylisoxazole (3g)



Preparation of 3,5-Disubstituted
Ynones (1) and Hydroxylamine

o}
]
R ﬂ\

1

|soxazolines  (4) 'from

o}
R1 \ R2
RIJ™
4

NH,OH+H,0 (8.0 eq)

DMF, 50 °C, 2h

General Procedure: A 20 mL glass vial was charged with
ynone {, 0.50 mmol), hydroxylamine (NM®H, 50 wt% aq.
Soln., 264.2 mg, 4.00 mmol, 8.0 eq), and dimethgifamide (4
mL). The reaction vial was sealed with a pressutiefrebp and
the mixture was stirred at 50 °C for 2 h, then @iutvith 20 mL
of diethyl ether and washed with brine (20 mL). Thpieous
phase was extracted with diethyl ether (2 x 15 mlhe T
combined organic layers were dried over anhydrouS®|gand
concentrated using a rotary evaporator under retpcessure
(20 mmHg). The subsequent residue was purified bghfla
column chromatography on silica gel (eluent: heséstayl
acetate) to afford the corresponding cyclizatioodpict.

5-(tert-butyl)-3-phenyl-4,5-dihydr oisoxazol -5-ol (4a)

This compound was obtained as a yellow solid (109.6 mg

99% yield): m.p. 141.8-142.7 °CH NMR (500 MHz, acetone-
de) 8 7.74 (dd,J = 6.5, 3.1 Hz, 2H), 7.47 (dd,= 5.0, 1.8 Hz,
3H), 5.56 (s, 1H), 3.65, 3.15 (ABdss = 18.1 Hz, 2H), 1.13 (s,
9H); *C NMR (125 MHz, acetonds) & 157.7, 132.3, 131.2,
130.2, 128.0, 114.4, 43.2, 39.0, 26.2; HRMS (ESlpccdor
(CisHiNOL+H)" [M+H] " 220.1332, found 220.1336.

5-(tert-butyl)-3-(4-methoxyphenyl)-4,5-dihydr oi soxazol -5-ol
(4b)

This compound was obtained as a white solid (122.298%
yield): m.p. 123.4-123.7 °CH NMR (500 MHz, acetoneg) 5
7.70-7.64 (m, 2H), 7.04-6.99 (m, 2H), 5.45 (s, 1H373(s, 3H),
3.61, 3.11 (ABQJas = 18.0 Hz, 2H), 1.12 (s, 9H)*C NMR (125
MHz, acetoneds) 6 162.6, 157.2, 129.5, 124.7, 115.6, 114.
56.4, 43.5, 38.9, 26.2; HRMS (ESI) calcd for, & NOz+H)"
[M+H] " 250.1438, found 250.1439.

methyl  4-(5-(tert-butyl)-5-hydr oxy-4,5-dihydr oisoxazol -3-yl)
benzoate (4c)

This compound was obtained as a white solid (73.5 mg, 53
yield): m.p. 146.0-146.9 °CH NMR (400 MHz, acetoneg) 5
8.09 (d,J = 8.5 Hz, 2H), 7.87 (d] = 8.5 Hz, 2H), 5.64 (s, 1H),
3.94 (s, 3H), 3.71, 3.20 (ABdps = 17.9 Hz, 2H), 1.14 (s, 9H);
*C NMR (100MHz, acetondg) & 167.5, 157.3, 136.5, 132.6,
131.2, 128.0, 115.2, 53.3, 42.9, 39.0, 26.1; HRMSIEalcd for
(CisH1gNO,+H)" [M+H] " 278.1387, found 278.1390.

5-(tert-butyl)-3-(thiophen-2-yl)-4,5-dihydr oi soxazol -5-ol (4d)

This compound was obtained as a yellow solid (84.57h6
yield): m.p. 126.3-127.6 °CH NMR (500 MHz, acetoneg) 5
7.59 (d,J = 4.7 Hz, 1H), 7.36 (d] = 2.9 Hz, 1H), 7.15 (dd] =
4.7, 3.9 Hz, 1H), 5.65 (s, 1H), 3.66, 3.16 (ABg = 18.1 Hz,
2H), 1.12 (s, 9H);®*C NMR (125 MHz, acetondg) & 153.8,
134.5, 130.3, 129.3, 129.0, 114.6, 43.9, 38.9,;26RMS (ESI)
calcd for (G:H;sNO,S+Naj [M+Na]® 248.0716, found
248.0719.

3-phenyl-5-(2-phenylpr opan-2-yl)-4,5-dihydr oisoxazol-5-ol
(4e)

This compound was obtained as a yellow solid (12800 m
91% yield): m.p. 101.4-102.2C; '"H NMR (400 MHz, acetone-
dg) 8 7.75-7.67 (m, 2H), 7.65 (dd,= 6.7, 3.0 Hz, 2H), 7.42 (dd,
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J=4.2, 2.4 Hz, 3H), 7.33 (6,= 7.7 Hz, 2H), 7.22 () = 7.3
Hz, 1H), 5.61 (s, 1H), 3.49, 3.05 (ABdys = 18.1 Hz, 2H), 1.62
(s, 3H), 1.59 (s, 3H)*C NMR (100 MHz, acetonds) 5 157.9,
146.9, 132.0, 131.3, 130.2, 129.7, 129.2, 127.9,.8,2113.9,
46.2, 44.3, 25.8, 25.3; HRMS (ESI) calcd for; 4@ NO,+H)"
[M+H] " 282.1489found 282.1493.

5-isopropyl-3-phenyl-4,5-dihydr oisoxazol-5-ol (4f)

This compound was obtained as a yellow solid (89.387éo
yield): m.p. 96.3-96.8 °C'H NMR (500 MHz, acetoneg) &
7.79-7.69 (m, 2H), 7.53-7.42 (m, 3H), 5.61 (s, 1H%53.3.16
(ABQ, Jag = 18.1 Hz, 2H), 2.27-2.13 (m, 1H), 1.14 {ds 6.8 Hz,
3H), 1.06 (dJ = 6.8 Hz, 3H);"*C NMR (125 MHz, acetonds) &
157.7, 132.3, 131.2, 130.2, 127.9, 113.1, 43.22,31@.0, 18.5;
HRMS (ESI) calcd for (GHsNO,+H)" [M+H]" 207.1208, found
207.1212.

5-cyclopropyl-3-phenyl-4,5-dihydr oisoxazol-5-ol (4g)

This compound was obtained as a yellow solid (91.5906
yield): m.p. 96.7-97.7 °C!H NMR (500 MHz, acetoneg) 5
7.75-7.68 (m, 2H), 7.51-7.42 (m, 3H), 5.72 (s, 1H%63.3.32
(ABq, Jag = 17.7 Hz, 2H), 1.48-1.39 (m, 1H), 0.69-0.59 (m, 2H),
0.59-0.49 (m, 2H)*C NMR (125 MHz, acetonds) & 158.2,
132.1, 131.3, 130.2, 127.9, 109.5, 46.8, 19.2, 2.6, HRMS
(ESI) caled for (GHsNO+H)" [M+H]® 204.1019, found
204.1024.

5-ethyl-3-phenyl-4,5-dihydr oisoxazol-5-ol (4h)

This compound was obtained as a yellow oil (76.5 &%
yield): 'H NMR (500 MHz, CDCJ) 6 7.67-7.65 (m, 2H), 7.41-
7.38 (m, 3H), 3.27 (s, 2H), 2.90 (s, 1H), 2.07-1.96 i), 1.09
(t, J = 7.53 Hz, 3H). ThéH NMR spectral data are in good
agreement with the literature dta

3,5-diphenyl-4,5-dihydr oisoxazol-5-ol (4i)
This compound was obtained as a white solid (113.79%%

0 yield): m.p. 97.8-99.9 °C;'H NMR (500 MHz, acetonek) 5

'7.79 (ddJ = 6.5, 2.9 Hz, 2H), 7.71 (d,= 7.3 Hz, 2H), 7.51-7.47
(m, 3H), 7.45 (d) = 7.7 Hz, 2H), 7.41 (d] = 7.2 Hz, 1H), 6.43
(s, 1H), 3.70, 3.64 (ABgJss = 17.5 Hz, 2H). TheH NMR
spectral data are in good agreement with the litezadata’”

3-(tert-butyl)-5-phenyl-4,5-dihydr oisoxazol-5-ol (4})

%

This compound was obtained as a white solid (106.497M&
yield): m.p. 76.3-77.6C; *H NMR (500 MHz, acetoney) 5 7.61
(dd,J=7.0, 1.4 Hz, 2H), 7.41 (dd,= 8.0, 6.5 Hz, 2H), 7.36 (d,
J = 6.9 Hz, 1H), 6.01 (s, 1H), 3.30, 3.18 (ABHj; = 18.1 Hz,
2H), 1.25 (s, 9H);®*C NMR (125 MHz, acetondg) & 167.1,
144.3, 129.6, 129.5, 127.3, 108.3, 50.1, 34.5,;29RMS (ESI)
calcd for (GgH;NO,+H)" [M+H]" 220.1332, found 220.1335.

3-cyclopropyl-5-phenyl-4,5-dihydr cisoxazol-5-ol (4k)

This compound was obtained as a light yellow oil (50@qg,
99% vyield):'H NMR (500 MHz, CDC)) & 7.57 (dd,J = 7.95,
1.49 Hz, 2H), 7.38-7.34 (m, 3H), 3.03, 2.96 (ABg = 17.1 Hz,
2H), 2.49 (s, 1H), 1.86-1.81 (m, 1H), 0.98-0.89 (m, ,261B5-
0.74 (m, 2H);®C NMR (100 MHz, CDG) & 162.4, 140.9,
128.9, 128.6, 125.7, 106.7, 49.2, 9.3, 6.9, 6.1; ISRWMESI)
calcd for (GHyaNO,+H)* [M+H]* 204.1019, found 204.1018.

3-pentyl-5-phenyl-4,5-dihydr oisoxazol-5-ol (4l)

This compound was obtained as a yellow oil (106.2 $1§p
yield): 'H NMR (500 MHz, acetoneg) & 7.63-7.59 (m, 2H), 7.41
(ddd,J = 8.0, 5.0, 3.7 Hz, 2H), 7.38-7.34 (m, 1H), 6.041¢d),
3.20, 3.19 (ABgJas = 20.0 Hz, 2H), 2.42 (1) = 7.6 Hz, 2H),
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1.70-1.56 (m, 2H), 1.43-1.32 (m, 4H), 1.00-0.89 (id);3°C
NMR (125 MHz, acetonek) 5 160.4, 144.2, 129.6, 129.5, 127.4,
108.0, 52.6, 32.8, 29.1, 27.4, 23.7, 15.0; HRMS YEglcd for

(C1H1NO,+H)" [M+H]* 234.1489, found 234.1489.

5-(4-methoxyphenyl)-3-phenyl-4,5-dihydr oisoxazol-5-ol (4m)

This compound was obtained as a yellow solid (116¢6 m
87% yield): m.p. 142.1-142.%C; 'H NMR (400 MHz, acetone-
de) 8 7.78 (ddJ = 6.7, 3.0 Hz, 2H), 7.65-7.57 (m, 2H), 7.53-7.44
(m, 3H), 7.05-6.93 (m, 2H), 6.29 (s, 1H), 3.86 (s, 3}p4, 3.62
(ABQ, Jas = 18.0 Hz, 2H);”®*C NMR (100 MHz, acetonds) &
161.4, 158.2, 135.7, 132.0, 131.5, 130.3, 128.8.212114.9,
109.4, 56.3, 50.3; HRMS (ESI) calcd for ;(8,sNOz+H)"
[M+H] " 270.1125, found 270.1129.

3-(cyclohex-1-en-1-yl)-5-(4-methoxyphenyl)-4,5-
dihydroisoxazol-5-ol (4n)

This compound was obtained as a yellow solid (125g7f m
92% vyield): m.p. 116.7-117.5 °GH NMR (500 MHz, acetone-
dg) 8 7.57-7.51 (m, 2H), 6.99-6.93 (m, 2H), 6.10-6.12 {iH),
6.06 (s, 1H), 3.84 (s, 3H), 3.36, 3.23 (ABgz = 17.2 Hz, 2H),
2.41 (td,J = 6.1, 1.8 Hz, 2H), 2.26-2.18 (m, 2H), 1.69 (dit
10.8, 5.3, 4.2 Hz, 4HJ*C NMR (125 MHz, acetonds) & 161.2,
160.0, 136.0, 133.8, 131.4, 128.7, 114.8, 108.33,58.9, 27.1,
25.9, 23.6, 23.34RMS (ESI) calcd for (GH;gNOs+H)" [M+H]"
274.1438, found 274.1438.

5-(3-methoxyphenyl)-3-phenyl-4,5-dihydr oisoxazol-5-ol (40)

This compound was obtained as a white solid (130.697M&
yield): m.p. 120.9-121.2C; '"H NMR (400 MHz, acetoneg) 5
7.82-7.75 (m, 2H), 7.50 (dd,= 4.1, 2.3 Hz, 3H), 7.36 (§,= 8.1
Hz, 1H), 7.29-7.24 (m, 2H), 7.00-6.93 (m, 1H), 6.361(3), 3.86
(s, 3H), 3.68, 3.65 (ABgJss = 18.0 Hz, 2H);**C NMR (100

MHz, acetoneds) 6 161.3, 158.2, 145.2, 131.9, 131.6, 130.8,

130.3, 128.2, 119.7, 115.3, 113.2, 109.3, 56.%;30RMS (ESI)
calcd for (GeHisNOg+H)* [M+H]* 270.1125, found 270.1129.

5-(4-chlor ophenyl)-3-phenyl-4,5-dihydr oisoxazol-5-ol (4p)

This compound was obtained as a white solid (113.683%
yield): m.p. 193.0-193.8C; '"H NMR (400 MHz, acetoneg) 5
7.81-7.76 (m, 2H), 7.75-7.69 (m, 2H), 7.52-7.45 (i),%.53 (s,
1H), 3.71, 3.67 (ABgJas = 16.0 Hz, 2H)*C NMR (100 MHz,

Tetrahedron

3-(2-bromophenyl)-5-phenyl-4,5-dihydr oisoxazol-5-ol (4s)

This compound was obtained as a yellow oil (147.9 93§p
yield): '"H NMR (400 MHz, CDCJ) & 7.63-7.69 (m, 4H), 7.36-
7.48 (m, 4H), 7.29 (td] = 7.8, 1.9 Hz, 1H), 3.77, 3.72 (ABdys
= 17.4 Hz, 2H), 3.23 (s, 1H}*C NMR (100 MHz, CDGCJ) &
158.5, 140.5, 133.9, 131.4, 131.2, 131.0, 129.8.812127.7,
125.8, 122.0, 108.2, 51.4; HRMS (HESI) calcd
(CisH1BrNO,+H)" [M+H]*318.0124, found 318.0126.

5-(4-nitrophenyl)-3-phenyl-4,5-dihydr oi soxazol -5-ol (4t)

for

This compound was obtained as a yellow solid (1290 m
91% vyield): m.p. 151.0-152.%C; '"H NMR (500 MHz, DMSO-
de) 8 8.27 (d,J = 9.4 Hz, 2H), 7.90 (s, 1H), 7.84 @@= 9.4 Hz,
2H), 7.72-7.74 (m, 2H), 7.47-7.48 (m, 3H), 3.67(ABe 15.0
Hz, 2H)."*C NMR (125 MHz, DMSOd,) & 156.9, 148.9, 147.4,
130.4, 129.4, 128.9, 127.5, 126.7, 123.4, 106.%.4he HRMS
data are in good agreement with the literature Hata.

Preparation of 3,5-Disubstituted Isoxazoles (3) by Acid
M ediated Dehydration of 3,5-Disubstituted 45-
dihydroisoxazoles (4) °

-N

HpS0, (20 eq) /(L%F“

DMF, 2 h, rt R;
3a, 3g, 3h, 3q, 3r, 3s, 3t, 3u

-N

O
Ros] )R

HO
4j, 4k, 4h, 4d, 4r, 4s, 4f, 4t

General Procedure: A 20 mL glass vial was charged with
3,5-disubstituted 4,5-dihydroisoxazole$ 0.50 mmol), HSO,
(98.0 mg, 1.00 mmol), and dimethylformamide (4.0)mLhe
reaction vial was sealed with a pressure relief capthe mixture
was stirred at room temperature for 2 h, then dilutéh 20 mL
of diethyl ether and washed with brine (20 mL). Thpieous
phase was extracted with diethyl ether (2 x 15 mlhe T
combined organic layers were dried over anhydrouS®gand
concentrated using a rotary evaporator under redycessure
(20 mmHg). The subsequent residue was purified bghfla
column chromatography on silica gel (eluent: hesésthyl

acetoneds) 6 158.3, 142.7, 135.3, 131.69, 131.65, 130.4, 129.8acetate) to afford the corresponding dehydratiamapet.

129.4, 128.2, 108.9, 50.4; HRMS (ESI)
(C1sH1,CINO,+H)" [M+H] " 274.0629, found 274.0635.

3-(tert-butyl)-5-(thiophen-2-yl)-4,5-dihydr oisoxazol-5-0l (4q)

calcd for

This compound was obtained as a white solid (98.087i¢p
yield): m.p. 93.2-93.7C; 'H NMR (500 MHz, acetone) 5 7.45
(dd,J=5.1, 1.2 Hz, 1H), 7.20 (dd,= 3.6, 1.2 Hz, 1H), 7.03 (dd,
J=5.1, 3.6 Hz, 1H), 6.37 (s, 1H), 3.36, 3.30 (ABg; = 15.0
Hz, 2H), 1.25 (s, 9H)**C NMR (125 MHz, acetonds) 5 167.5,
147.4, 128.2, 127.3, 126.5, 106.8, 50.3, 34.5,;29RMS (ESI)
caled for (GHsNO,S+H)" [M+H] " 226.0896, found 226.0901.

5-(2-bromophenyl)-3-phenyl-4,5-dihydr oisoxazol-5-ol (4r)

This compound was obtained as a yellow solid (151gl m
95% yield): m.p. 122.4-123°C; '"H NMR (400 MHz, CDC}) &
7.97 (ddJ = 7.9, 1.8 Hz, 1H), 7.72-7.74 (m, 2H), 7.68 (dds
8.0, 1.1 Hz, 1H), 7.43 (dl = 2.3 Hz, 2H), 7.42 (d) = 1.7 Hz,
1H), 7.37 (tdJ = 7.5, 1.1 Hz, 1H), 7.22-7.25 (m, 1H), 3.91, 3.76
(ABQ, Jas = 17.9 Hz, 2H), 3.16 (s, 1H}*C NMR (100 MHz,
CDCly) 6 157.8, 139.4, 134.8, 130.7, 130.6, 129.2, 1288,2,
127.6, 127.0, 121.5, 107.1, 47.6; HRMS (HESI) calcd f
(C1sH1BINOy+H)" [M+H]*318.0124, found 318.0123.

3-(tert-butyl)-5-phenylisoxazole (3a)

This compound was prepared frody and obtained as a
yellow oil (95.0 mg, 95% yield).

3-cyclopropyl-5-phenylisoxazole (3g)

This compound was prepared froflk and obtained as an
orange solid (89.0 mg, 96 % vyield).
5-ethyl-3-phenylisoxazole (3h)

This compound was prepared frodln and obtained as a
yellow oil (70.2 mg, 81% yield}H NMR (500 MHz, CDCJ) &
7.78-7.81 (m, 2H), 7.41-7.46 (m, 3H), 6.29 (s, 1H®22(q,J =
7.86 Hz, 2H), 1.35 (tJ = 7.47 Hz, 3H). ThéH NMR spectral
data are in good agreement with the literature Qata.

5-(tert-butyl)-3-(thiophen-2-yl)isoxazole (3q)

This compound was prepared frofd and obtained as a
yellow solid (87.1 mg, 84% vyield).

5-(2-bromophenyl)-3-phenylisoxazole (3r)



This compound was obtained as a yellow solid (91.56m066
yield): m.p. 54.6-55.7C; '"H NMR (400 MHz, CDCJ) & 7.86-
7.91 (m, 3H), 7.70 (dd] = 8.0, 1.2 Hz, 1H), 7.42-7.47 (m, 4H),
7.23-7.29 (m, 2H)**C NMR (100 MHz, CDCJ)  168.1, 162.8,
134.3, 131.2, 130.23, 130.20, 129.2, 129.1, 12B23,9, 127.0,
121.2, 102.4; HRMS (HESI) calcd for {E;;BrNO+H)"
[M+H] " 300.0019, found 300.0018.

3-(2-bromophenyl)-5-phenylisoxazole (3s)

This compound was obtained as a yellow solid (75.05086
yield): m.p. 43.8-44.7C; '"H NMR (400 MHz, CDCJ) & 7.85-
7.87 (m, 2H), 7.69-7-73 (m, 2H), 7.41-7.52 (m, 4HR3r(td,J =
7.8, 2.1 Hz, 1H), 6.96(s, 1H}*C NMR (100 MHz, CDGC)) &
169.7, 163.1, 133.8, 131.5, 131.2, 130.7, 130.4.2,2127.8,
127.6, 126.0, 122.4, 101.0; HRMS (HESI) calcd
(C15H1BrNO+H)" [M+H]" 300.0019, found 300.0018.

5-isopropyl-3-phenylisoxazole (3t)

This compound was obtained as a yellow oil (54.3 &%
yield): '"H NMR (400 MHz, CDCJ) & 7.79-7.81 (m, 2H), 7.42-
7.46 (m, 3H), 6.27 (s, 1H), 3.12 (sep, 1H). 1.36 (d).6he’H
NMR spectral data are in good agreement with theralitire
data®®

5-(4-nitrophenyl)-3-phenylisoxazole (3u)

The reaction was carried out at 80 for 15 hours. This
compound was obtained as a yellow solid (100.0 mgp yield):
m.p. 226.0-227.6C; 'H NMR (400 MHz, CDCJ) § 8.37 (d,J =
8.5 Hz, 2H), 8.03 (dJ = 9.6 Hz, 2H), 7.86-7.89 (m, 2H), 7.50-
7.52 (m, 3H), 7.02 (s, 1H). THel NMR spectral data are in good
agreement with the literature data.

Preparation of 3-(tert-Butyl)-4-iodo-5-phenylisoxazole (5a)
from 3-(tert-Butyl)-5-phenylisoxazole (3a)™°

o)
N-© NIS (3.0 eq) N p
L/
£Bu TFA, 1h,60°C tBu
3a Ba

for
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3s, 4k, 4r and 4s were made in the Molecular Education,
Technology, and Research Innovation Center (METRHE)
North Carolina State University.
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