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Abstract: Single- or double-oxa-Michael addition of ynonegshwvarious alcohols
was achieved at room temperature.E)-8-Alkoxyprop-2-en-1-ones and
3,3-dialkoxypropan-1-ones were efficiently syntlzesi by time-controlling approach.
This protocol has advantages of wide range of safest, no transition metal catalyst,
mild condition, high yield and high stereoseledtivi
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1. Introduction

3-Alkoxyprop-2-en-1-ones as important building Iecin organic synthesis
have attracted much attention, which can be useceesatile intermediates for the
construction of various fine chemicdl®lumerous methods have been developed for

the formation of 3-alkoxyprop-2-en-1-ones in litewas (Scheme 1). For example, the
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typical methods for the preparation of 3-methoxppBsen-1-one include i) the
ytterbium triflate catalyzed reaction pfdiketone with methandlii) the substitution
reaction of 2-ethylthio-1-alkenyl ketone with saaiumethoxide in methanol and
benzené:iii) the reaction ofy,B-dibromoketone with sodium methoxide in methahol.
In addition, some other methods also reported fonalagues of
3-methoxyprop-2-en-1-orfe However, these methods often suffer from major or
minor limitations, such as drastic reaction comdi, low yields, tedious work-up
procedures and co-occurrence of several side ogacti herefore, the development of
more efficient routes which use more suitable malters still desirable.

3,3-Dialkoxypropan-1-ones as precursorgafiketones may play an important
role in organic synthesis. However, the reportateel to their preparations are very
scarce. Therefore the exploration for the efficiayinthetic methods is quite
necessary.
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Scheme 1 Preparation of 3-alkoxyprop-2-en-1-ones and 3,8«diypropan-1-ones



In this paper, we report an efficient method to toafably synthesize
(E)-3-alkoxyprop-2-en-1-ones and 3,3-dialkoxypropaonks through single- or
double-oxa-Michael addition of ynones with varicaisohols at room temperature

under transition metal-free and mild condition.

2. Results and Discussion

Initially, the reaction of 1,3-diphenylprop-2-ynehe (a) with methanol, which
was used as both reactant and solvent, as a meaeian was attempted at room
temperature, but no any products were observed€Talentry1l). Then 1 equiv of
t-BuOLi as a base was added. After the mixture viaed at room temperature for
0.5 h, two kinds of products were isolated, whicherev identified as
(E)-3-methoxy-1,3-diphenylprop-2-en-1-on2aJ as a major product in 69% and
3,3-dimethoxy-1,3-diphenylpropan-1-onga) as a minor product in 12% (Table
entry 2). The similar result was also obtained using Me@Na base (Table entry
3). The stereochemical structure2afwas determined according to literature repbrts.
@ No Z- isomer was observed. This implied that this ieactshowed high
stereoselectivity foE- structure. In order to further improve the yieldd selectivity
of 2a or 3a, the bases and reaction time were optimized. K foand that some
inorganic bases (N&O; NaHCQ; andK,COs) and organic bases (DMAP, 3B
DBU and DABCO) gave the desired produgésand3a in low yield (Tablel, entries
4-6 and 9-12). In contrast, KOH and NaOH as basekl@ive2a in high yield after
the mixture was stirred for 0.5 h at room tempera{fablel, entries 7, 8). The best
yield was obtained using NaOH as a base (Tapéntry8). Reaction time played an
important role in the reaction. When the reactiometwas prolonged in the presence
of NaOH, the yield of3a could be greatly improved (Table entry 13). When the
reaction mixture was stirred at room temperaturesfh, 3a as a major product could
be obtained in 82%. Meanwhile the yield & as a minor product could be greatly
minimized (Tablel, entry 14). This result implied that the reactselectivity for

products2a and3a could be realized by simply controlling reactiomé. In addition,



the yield of3a at elevated temperature (85) could not further improve (Table 1,

entry 15).

Table 1 Optimization of reaction conditiofs

0 Base, r.t. O
(Y= on St
O Time

1a

Yield (%)°
Entry Base Time (h)
2a 3a
1 None 0.5 0 0
2 t-BuOLi 0.5 69 12
3 MeONa 0.5 63 12
4 NaCOs; 0.5 11 3
5 NaHCQ 0.5 8 5
6 K.COs 0.5 9 4
7 KOH 0.5 72 10
8 NaOH 0.5 78 15
9 DMAP 0.5 12 6
10 EtN 0.5 17 4
11 DBU 0.5 11 4
12 DABCO 0.5 13 5
13 NaOH 2 10 79
14 NaOH 6 8 82
15 NaOH 6 9 80

#Reaction conditions: ynonta (0.5 mmol), MeOH (2 mL) and base (0.5 mmol) at
room temperature for appropriate time.
P|solated yield.

°At 65°C.



Based on the aforementioned findings, a serieseattions of ynones with
alcohols were examined for the single oxa-Michaklitton at room temperature for
0.5 h using NaOH as a base. The reactions of yndad¢swith methanol could
proceed smoothly and produce correspondi)eBtmethoxyprop-2-en-lonéa-t in
satisfactory yield (Table 2). The products werdatam only asE-isomers. It was
found that ynones bearing aromatic rings, heteroatiz rings (furanyl and thienyl),
and cycloalkyls (cyclopropyl and cyclohexyl) couddrticipate in single oxa-Michael

addition to give the corresponding products in gtoodigh yield.

Table 2 Scope of single oxa-Michael addition of ynori@st with methanofor the
synthesis ofa-t?

o)

) R! R2
NaOH, r.t, 0.5 h
R—=4 + MeOH - >:2L
R2 MeO H
1a-t 2a-t




oi
—0 H —0 H —0 H —0 H

2a 78% 2b 75% 2c 72% 2d 62%
Br
: O 3O U0
—0 H —0 H —O0 H —0 H
2e 73% 2f 63% 29 64% 2h 66%
Q. Qe Qo= Qe
Ore 3O L3O~ M
—0 H —0 H —0 H —0 H
2i 70% 2j 67% 2k 76% 21 56%
Bu
o s 0 ) o 0
DV W, W,
—0 H —0 H —0 H -0 H
2m 46% 2n 54% 20 76% 2p 73%
H,CO F cl
Q 30O Q 3O Q O A0
—0 H —0 H —0 H —0 H
2q 70% 2r 65% 2s 74% 2t 74%

& Reaction conditions: ynonds-t (0.5 mmol), MeOH (2 mL) and NaOH (0.5 mmol)

at room temperature for 0.5 h.

In addition, the reactions of ynorda with various alcohols were also examined
for the single oxa-Michael addition at room tempera for 0.5 h using NaOH as a
base (Table 3). The,G alcohols could participate in the reactions with abvious
carbon chain effect for the yield of producBsi{z). Benzyl alcohol could also give
the corresponding product in satisfactory yieRy)( Although isopropanol could
afford the corresponding produgz in good yield, tertiary butanol could not undergo
the oxa-Michael addition probably because of tihgdateric hindrance. In addition, it
is worthy to mention that when pherad analogue of alcohols was used to react with
la in acetonitrile Z-, E- configuration productZ(E = 1:1) with a mixed yield of 55%

were obtained with no stereoselectivit®*X. This result may be caused by the
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mandatory usage of different solvent media.

Table 3 Scope of single oxa-Michael addition of yndteewith various alcohols for

the synthesis dtu-z*

0
O NaOH, r.t., 0.5 h O O
Q = + R°OH —
O #

1a 2u-z

L0 U0 Y30 W0
/>O H JO H /_/‘O H </_/>O H

2u 78% 2v 83% 2w 76% 2x 74%
0 Yo 950

ST T O
Ph/>

2y 70% 2z 67% 2*b 55%, (Z:E=1:1)

& Reaction conditions: ynoria (0.5 mmol), alcohol (2 mL), and NaOH (0.5 mmol) at

room temperature for 0.5 hPhenol (0.5 mmol) in MeCN (2 mL) medium.

Double oxa-Michael addition of ynones with methantd synthesize
3,3-dimethoxypropan-1-ones could be carried oubai temperature for 6 h using
NaOH as a base (Table 4). Ynones bearing aromatls and aromatic heterocyclic
ring (furanyl) could react with methanol to giveetldouble oxa-Michael addition
products in high yield with no obvious differen¢8a-f). However, when ethanol was
used as an alcohol to react with yndiee only trace amount of the corresponding
double oxa-Michael addition product was observedlatated temperature (6Q).
This result may be caused by the large steric himdr due to the increase of carbon

chain of alcohols.

Table 4 Scope of double oxa-Michael addition of ynoneshwaicohols for the
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synthesis oBa-f?

Me .
0 O O
=4 ¢ yeon NeOH.rt,6h Me\OMRQ
R2 R1H H
3a-f
\ \ \ \
o. o9 o 0% (‘) c‘)o c‘) (\)o
0
SRRV
Cl
3a 82% 3b 80% 3¢ 76% 3d 78%
\ | o \’ (
o.__0O \ \ 0
(0] OO (0] 0
Cl
3e 75% 3f 75% Trace®

 Reaction conditions: ynone (0.5 mmol), alcoholnf2) and NaOH (0.5 mmol) at

room temperature for 6 RAt 60 °C for 8 h.

It is worthy to mention that the controlled syrgiseof2a and3a could also be
performed on gram-scale and give the corresponglioducts in good yield (Scheme
2). The reaction of 1.03 g da with 10 mL of methanol in the presence of 0.20fg o
NaOH was performed at room temperature for 0.5 ¢iivte 2a in 55% yield (0.65 Q)
isolated yield. If the reaction was prolonged td,63a was obtained in 58% yield
(0.78 g). The success of this gram scale reactiothdr showed the potency of

optimized condition for the bulk processes.



NaOH, rt, 0.5 h

MeO H

2a (0.65 g, 55%)
+ MeOH ——

1a (1.03 g) (10 mL)

NaCH, r.t., 6 h

3a (0.78 g, 58%)

Scheme 2 Gram-scale synthesiQ@aftind3a

3. Conclusions

Single- or double-oxa-Michael addition of ynoneshwiarious alcohols at room
temperature has developed. E)3-Alkoxyprop-2-en-1-ones and
3,3-dialkoxypropan-1-ones were efficiently syntlzesi by time-controlling approach.
This protocol has advantages of wide range of safest, no transition metal catalyst,
mild condition, high yield and high stereoseledtiyiproviding a practical and
versatile method for the synthesis of a wide rargje 3-alkoxyenones and

3,3-dialkoxyketones.

4. Experimental

4.1. General Information

'H NMR and**C NMR spectra were recorded on a Mercury-600 MBrimsent
using DMSO¢€s as solvent and M8i as internal standard. Elemental analyses were
performed on a Vario El Elemental Analysis instratneMelting points were
observed in an electrothermal melting point appatatynones were synthesized
according to literature methdd.

4.2. Typical procedure for synthesis of 3-alkoxyprop-2-en-1-ones 2a-z
9



The mixture of ynones (0.5 mmol), alcohol (2 mLdavodium hydroxide (0.5
mmol) was stirred at room temperature for 0.5 he Toeaction progress was
monitored by TLC. After the completion of the raant the mixture was extracted
with ethyl acetate (3x10 mL), and the liquor wassined with saturated brine (3x10
mL). The resulting organic phase was dried overydrdus sodium sulfate, and
concentrated under reduced pressure. The residug is@lated by column
chromatography using petroleum ether and ethylasedi/v 8:1) as eluent to give
pure product. The analytical data for productsgiven below.

4.2.1. (E)-3-Methoxy-1,3-diphenyl prop-2-en-1-one (2a)

Yellow oil (92 mg, 78%)'H NMR (600 MHz, DMSOds): 5 7.90 (ddJ = 8.3, 1.4 Hz,
2H), 7.54 (tJ = 7.4 Hz, 1H), 7.48 — 7.42 (m, 2H), 7.40 — 7.28 4H), 6.38 (s, 1H),
3.92 (s, 3H).13C NMR (150 MHz, DMSOdg): 6 189.47, 171.00, 139.62, 135.99,
132.66, 129.92, 129.22, 128.86, 128.39, 128.1279)857.32. Anal. Calcd. For
Ci16H1402: C, 80.65; H, 5.92. Found: C, 80.58; H, 5.94.

4.2.2. (E)-3-Methoxy-3-phenyl-1-(m-tolyl)prop-2-en-1-one (2b)

Yellow oil (94 mg, 75%)*H NMR (600 MHz, DMSOsdg): & 7.72 (d,J = 1.6 Hz, 2H),
7.38 — 7.29 (m, 7H), 6.37 (s, 1H), 3.91 (s, 3HR32(s, 3H)."*C NMR (150 MHz,
DMSO-dg): 6 189.62, 170.80, 139.62, 138.16, 136.04, 133.29,882 129.20, 128.90,
128.75, 128.10, 125.63, 98.91, 57.29, 21.33. ADalcd. For G;H160,: C, 80.93; H,
6.39. Found: C, 80.98; H, 6.36.

4.2.3. (E)-3-Methoxy-3-phenyl-1-(p-tolyl ) prop-2-en-1-one (2¢)

Yellow oil (90 mg, 72%)*H NMR (600 MHz, DMSOsg): & 7.82 (d,J = 8.2 Hz, 2H),
7.38 — 7.29 (m, 5H), 7.25 (d,= 7.5 Hz, 2H), 6.37 (s, 1H), 3.90 (s, 3H), 2.333(4).
¥C NMR (150 MHz, DMSO+dg): 6 189.01, 170.55, 142.90, 137.03, 136.07, 129.84,
129.43, 129.19, 128.54, 128.10, 98.67, 57.22, 21A%4al. Calcd. For &H;160,: C,
80.93; H, 6.39. Found: C, 80.85; H, 6.41.

4.2.4. (E)-3-Methoxy-1-(3-methoxyphenyl)-3-phenyl prop-2-en-1-one (2d)

Yellow oil (83 mg, 62%)*H NMR (600 MHz, DMSOsg): & 7.53 (d,J = 7.7 Hz, 1H),
7.40 — 7.29 (m, 7H), 7.11 (dd= 8.1, 2.8 Hz, 1H), 6.36 (s, 1H), 3.91 (s, 3HY73(s,

3H). *C NMR (150 MHz, DMSQdg): & 189.13, 171.13, 159.74, 141.12, 136.01,
10



130.00, 129.92, 129.20, 128.11, 120.91, 118.63,0B138.78, 57.35, 55.68. Anal.
Calcd. For G7H1603: C, 76.10; H, 6.01; Found: C, 76.05; H, 6.03.

4.2.5. (E)-3-Methoxy-1-(4-methoxyphenyl)-3-phenyl prop-2-en-1-one (2€)

Yellow oil (97 mg, 73%)*H NMR (600 MHz, DMSOsg): & 7.90 (d,J = 8.8 Hz, 2H),
7.38 — 7.29 (m, 5H), 6.97 (d,= 8.8 Hz, 2H), 6.35 (s, 1H), 3.89 (s, 3H), 3.803(4).

¥c NMR (150 MHz, DMSO+dg): 6 188.14, 169.97, 162.97, 136.15, 132.32, 130.67,
129.76, 129.17, 128.08, 114.07, 98.69, 57.15, 55A8@l. Calcd. For &H;60s: C,
76.10; H, 6.01; Found: C, 76.17; H, 6.00.

4.2.6. (E)-1-(4-Fluorophenyl)-3-methoxy-3-phenyl prop-2-en-1-one (2f)

Yellow oil (80 mg, 63%)H NMR (600 MHz, DMSO€g): § 8.00 — 7.95 (m, 2H),
7.39 — 7.35 (m, 1H), 7.34 — 7.29 (m, 4H), 7.28 237(m, 2H), 6.37 (s, 1H), 3.92 (s,
3H). °C NMR (150 MHz, DMSOsd): 5 187.62, 170.69, 164.39 (d,= 250.0 Hz),
135.71 (dJ = 2.6 Hz), 135.42, 130.77 (§= 8.4 Hz), 129.45, 128.70, 127.62, 115.25
(d,J =21.7 Hz), 98.10, 56.87. Anal. Calcd. Fagld;sFO,: C, 74.99; H, 5.11; Found:
C, 75.06; H, 5.009.

4.2.7. (E)-1-(4-Chlorophenyl)-3-methoxy-3-phenyl prop-2-en-1-one (29)

Yellow oil (87 mg, 64%)'H NMR (600 MHz, DMSO#): 5 7.91 (d,J = 8.5 Hz, 2H),
7.50 (d,J = 8.5 Hz, 2H), 7.39 — 7.35 (m, 1H), 7.32 (d& 7.6, 1.5 Hz, 4H), 6.36 (s,
1H), 3.92 (s, 3H)**C NMR (150 MHz, DMSOdg): 5 188.32, 171.58, 138.29, 137.50,
135.86, 130.33, 130.03, 129.23, 128.91, 128.1549857.45. Anal. Calcd. For
C16H13CIO,: C, 70.46; H, 4.80; Found: C, 70.40; H, 4.81.

4.2.8. (E)-1-(3-Bromophenyl)-3-methoxy-3-phenyl prop-2-en-1-one (2h)

Yellow oil (100 mg, 66%)*H NMR (600 MHz, DMSOds): & 8.00 (t,J = 1.8 Hz, 1H),
7.89 (dt,J = 7.8, 1.3 Hz, 1H), 7.72 (ddd = 7.9, 2.0, 1.0 Hz, 1H), 7.42 — 7.35 (m, 2H),
7.35 — 7.29 (m, 4H), 6.36 (s, 1H), 3.93 (s, 3HL NMR (150 MHz, DMSOdy): &
188.12, 172.05, 141.72, 135.84, 135.21, 131.08,9630130.10, 129.23, 128.17,
127.43, 122.35, 98.52, 57.60. Anal. Calcd. FasHesBrO,: C, 60.59; H, 4.13; Found:
C, 60.64; H, 4.11.

4.2.9. (E)-1-(4-Bromophenyl)-3-methoxy-3-phenyl prop-2-en-1-one (2i)
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Yellow oil (110 mg, 70%)* NMR (600 MHz, DMSOdg): & 7.83 (d,J = 8.5 Hz,
2H), 7.64 (dJ = 8.5 Hz, 2H), 7.41 — 7.35 (m, 1H), 7.35 — 7.29 &), 6.35 (s, 1H),
3.92 (s, 3H)."*C NMR (150 MHz, DMSOdg): & 188.47, 171.61, 138.63, 135.85,
131.87, 130.48, 130.04, 129.23, 128.16, 126.594%857.46. Anal. Calcd. For
C16H13CIO,: C, 60.59; H, 4.13; Found: C, 60.54; H, 4.14.

4.2.10. (E)-3-Methoxy-3-phenyl-1-(4-(trifluoromethyl) phenyl ) prop-2-en-1-one (2})

Yellow oil (102 mg, 67%)H NMR (600 MHz, DMSOsdg): & 8.05 (d,J = 7.9 Hz,
2H), 7.79 (d,J = 8.2 Hz, 2H), 7.40 — 7.29 (m, 5H), 6.40 (s, 1Blp4 (s, 3H).°C
NMR (150 MHz, DMSOe€): 6 188.17, 171.82, 142.59, 135.19, 131.66, 131.45,
129.67, 128.78, 128.71, 127.68, 125.28](g,3.0 Hz), 98.21, 57.09. Anal. Calcd. For
Ci7H13F30,: C, 66.67; H, 4.28; Found: C, 66.72; H, 4.26.

4.2.11. (E)-3-Methoxy- 1-(naphthal en-2-yl)-3-phenyl prop-2-en-1-one (2k)

Yellow oil (109 mg, 76%)*H NMR (600 MHz, DMSOds): & 8.64 (s, 1H), 8.09 (d

= 8.0 Hz, 1H), 7.97 — 7.90 (m, 3H), 7.64 — 7.56 Pi), 7.40 — 7.33 (m, 3H), 7.31 (t,
J=7.1Hz, 2H), 6.56 (s, 1H), 3.98 (s, 3HC NMR (150 MHz, DMSOde): 5 189.45,
170.93, 136.89, 136.07, 135.10, 132.67, 129.91,8P29129.79, 129.24, 128.59,
128.46, 128.14, 128.02, 127.15, 124.54, 98.96,15A4al. Calcd. For &H160,: C,
83.31; H, 5.59; Found: C, 83.23; H, 5.62.

4.2.12. (E)-1-(Furan-2-yl)-3-methoxy-3-phenyl prop-2-en-1-one (21)

Yellow oil (64 mg, 56%)*H NMR (600 MHz, DMSOde): 5 7.89 (ddJ = 1.8, 0.8 Hz,
1H), 7.44 — 7.30 (m, 6H), 6.66 (dd= 3.5, 1.7 Hz, 1H), 6.29 (s, 1H), 3.89 (s, 3H).
¥c NMR (150 MHz, DMSO+dg): 6 176.76, 171.23, 154.03, 147.18, 135.79, 130.03,
129.23, 128.03, 117.03, 112.79, 97.44, 57.35. Avalcd. For GH;.,03: C, 73.67; H,
5.30; Found: C, 73.59; H, 5.32.

4.2.13. (E)-3-Methoxy-3-phenyl-1-(thiophen-2-yl ) prop-2-en-1-one (2m)

Yellow oil (56 mg, 46%)*H NMR (600 MHz, DMSO€e): 5 8.01 (ddJ = 3.8, 1.2 Hz,
1H), 7.87 (ddJ = 5.0, 1.1 Hz, 1H), 7.41 — 7.32 (m, 5H), 7.19Jg; 4.9, 3.8 Hz, 1H),
6.41 (s, 1H), 3.92 (s, 3H)*C NMR (150 MHz, DMSOsd): & 181.40, 171.08, 147.45,
135.87, 134.18, 132.07, 129.97, 129.22, 128.86,06287.86, 57.44. Anal. Calcd.

For G 4H1,0,S: C, 68.83; H, 4.95; Found: C, 68.78; H, 4.96.
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4.2.14. (E)-1-Cyclohexyl-3-methoxy-3-phenyl prop-2-en-1-one (2n)

Yellow oil (65 mg, 54%)*H NMR (600 MHz, DMSO#€): § 7.38 (t,J = 7.2 Hz, 1H),
7.33 (t,J = 7.5 Hz, 2H), 7.28 (ddl = 8.3, 1.5 Hz, 2H), 5.77 (s, 1H), 3.76 (s, 3HR®.
(m,J = 11.0, 3.5 Hz, 1H), 1.77 — 1.64 (m, 4H), 1.22.311(m, 6H).2*C NMR (150
MHz, DMSO-dg): 6 201.11, 169.31, 135.97, 129.81, 129.09, 128.08,042 100.70,
56.92, 50.80, 28.99, 25.97, 25.75. Anal. Calcd. EgH,00,: C, 78.65; H, 8.25;
Found: C, 78.58; H, 8.28.

4.2.15. (E)-3-Methoxy-1-phenyl-3-(p-tolyl ) prop-2-en-1-one (20)

Yellow oil (95 mg, 76%)H NMR (600 MHz, DMSOds): & 7.91 (ddJ = 8.2, 1.3 Hz,
2H), 7.54 (tJ = 7.3 Hz, 1H), 7.47 — 7.43 (m, 2H), 7.25 Jd 8.1 Hz, 2H), 7.12 (d]

= 7.6 Hz, 2H), 6.34 (s, 1H), 3.90 (s, 3H), 2.29 38). *°C NMR (150 MHz,
DMSO-0dg): 6 189.44, 171.08, 139.76, 139.66, 133.02, 132.58,252 128.85, 128.66,
128.36, 98.44, 57.21, 21.37. Anal. Calcd. FeiHzO,: C, 80.93; H, 6.39. Found: C,
80.88; H, 6.40.

4.2.16. (E)-3-(4-butyl phenyl)-3-methoxy- 1-phenyl prop-2-en-1-one (2p)

Yellow oil (107 mg, 73%)*H NMR (600 MHz, DMSOsg) § 7.90 (dd,J = 8.2, 1.2
Hz, 2H), 7.52 (t) = 7.3 Hz, 1H), 7.45 — 7.41 (m, 2H), 7.26 Jd; 8.2 Hz, 2H), 7.11
(d,J = 8.2 Hz, 2H), 6.33 (s, 1H), 3.89 (s, 3H), 2.54¢ 7.7 Hz, 2H), 1.51 (p] = 7.6
Hz, 2H), 1.26 (hJ = 7.4 Hz, 2H), 0.86 (t) = 7.4 Hz, 3H).*C NMR (150 MHz,
DMSO-dg) 6 189.55, 171.11, 144.49, 139.74, 133.20, 132.52.282 128.79, 128.38,
127.96, 98.46, 57.20, 35.12, 33.34, 22.16, 14.1@&l ACalcd. For gH2,0,: C, 81.60;
H, 7.53; Found: C, 81.54; H, 7.56.

4.2.17. (E)-3-methoxy-3-(4-methoxyphenyl)- 1-phenyl prop-2-en-1-one (2q)

Yellow oil (93 mg, 70%)*H NMR (600 MHz, DMSOds) § 7.89 (d,J = 7.3 Hz, 2H),
7.53 (t,J = 7.3 Hz, 1H), 7.44 (1) = 7.7 Hz, 2H), 7.32 (d] = 8.7 Hz, 2H), 6.86 (d] =
8.7 Hz, 2H), 6.30 (s, 1H), 3.89 (s, 3H), 3.74 (4).3°C NMR (150 MHz, DMSOd)

0 189.41, 170.92, 160.86, 139.87, 132.53, 131.08,842 128.34, 127.83, 113.45,
97.93, 57.19, 55.62. Anal. Calcd. For/8:60s: C, 76.10; H, 6.01; Found: C, 76.05;
H, 6.03.

4.2.18. (E)-3-(4-fluor ophenyl)-3-methoxy-1-phenyl prop-2-en-1-one (2r)
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Yellow oil (83 mg, 65%)*H NMR (600 MHz, DMSOds) 5 7.91 (d,J = 6.9 Hz, 2H),
7.54 (t,J=7.3 Hz, 1H), 7.45 (] = 7.7 Hz, 2H), 7.41 (dd = 8.8, 5.4 Hz, 2H), 7.14 (t,
J=8.9 Hz, 2H), 6.40 (s, 1H), 3.91 (s, 3£C NMR (150 MHz, DMSOds) § 189.32,
170.04, 163.14 (d] = 245.3 Hz), 139.57, 132.71, 132.31Jd; 3.3 Hz), 131.69 (d]

= 8.5 Hz), 128.88, 128.40, 115.09 = 21.7 Hz), 98.73, 57.39. Anal. Calcd. For
Ci6H13FO,: C, 74.99; H, 5.11; Found: C, 75.06; H, 5.09.

4.2.19. (E)-3-(4-Chlorophenyl)-3-methoxy- 1-phenyl prop-2-en-1-one (2s)

Yellow oil (97 mg, 72%)*H NMR (600 MHz, DMSOde): 5 7.92 (dd,J = 8.3, 1.3 Hz,
2H), 7.56 (tJ = 7.3 Hz, 1H), 7.49 — 7.44 (m, 2H), 7.42 — 7.32 4H), 6.44 (s, 1H),
3.92 (s, 3H).13C NMR (150 MHz, DMSOdg): 6 188.73, 169.32, 138.95, 134.33,
134.11, 132.29, 130.60, 128.40, 127.90, 127.74500856.98. Anal. Calcd. For
Ci16H13CIO,: C, 70.46; H, 4.80; Found: C, 70.50; H, 4.78.

4.2.20. (E)-3-cyclopropyl-3-methoxy-1-phenyl prop-2-en-1-one (2t)

Yellow solid (75 mg, 74%). M.p. 92C. 'H NMR (600 MHz, DMSOd): § 7.94 (dd,
J=8.3, 1.4 Hz, 2H), 7.54 (8,= 7.3 Hz, 1H), 7.47 (t) = 7.5 Hz, 2H), 6.31 (s, 1H),
3.71 (s, 3H), 3.40 (tt] = 8.3, 5.0 Hz, 1H), 0.94 — 0.90 (m, 2H), 0.85 820(m, 2H).
13C NMR (150 MHz, DMSOdg): & 189.39, 176.97, 140.82, 132.20, 128.85, 127.91,
96.33, 56.34, 12.65, 8.19. Anal. Calcd. FagHG4O.: C, 77.20; H, 6.98; Found: C,
77.14; H, 7.00.

4.2.21. (E)-3-Ethoxy-1,3-diphenyl prop-2-en-1-one (2u)

Yellow oil (98 mg, 78%)*H NMR (600 MHz, DMSO€s): 5 7.89 (ddJ = 8.3, 1.3 Hz,
2H), 7.53 (t,J = 7.3 Hz, 1H), 7.44 () = 7.7 Hz, 2H), 7.38 — 7.29 (m, 5H), 6.36 (s,
1H), 4.17 (g9,d = 7.0 Hz, 2H), 1.36 (tJ = 7.0 Hz, 3H).”*C NMR (150 MHz,
DMSO-dg): 6 189.46, 170.26, 139.70, 136.19, 132.58, 129.8@,2K2 128.84, 128.36,
128.08, 99.09, 65.52, 14.59. Anal. Calcd. FeHzsO.: C, 80.93; H, 6.39; Found: C,
80.97; H, 6.38.

4.2.22. (E)-1,3-diphenyl-3-propoxyprop-2-en-1-one (2v)

Yellow oil (110 mg, 83%)*H NMR (600 MHz, DMSOde): & 7.89 (dd,J = 8.3, 1.3
Hz, 2H), 7.53 (tJ = 7.4 Hz, 1H), 7.44 (dd] = 8.3, 7.2 Hz, 2H), 7.40 — 7.29 (m, 5H),

6.36 (s, 1H), 4.09 () = 6.4 Hz, 2H), 1.80 — 1.73 (m, 2H), 0.99Jt= 7.4 Hz, 3H).
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13C NMR (150 MHz, DMSOdg): § 189.45, 170.35, 139.67, 136.18, 132.60, 129.90,
129.22, 128.84, 128.36, 128.12, 99.09, 71.19, 221®90. Anal. Calcd. For
CigH1802: C, 81.17; H, 6.81; Found: C, 81.22; H, 6.78.

4.2.23. (E)-3-Butoxy-1,3-diphenyl prop-2-en-1-one (2w)

Yellow oil (106 mg, 76%)'™H NMR (600 MHz, DMSOde): & 7.89 (dd,J = 8.3, 1.4
Hz, 2H), 7.53 (tJ = 7.4 Hz, 1H), 7.47 — 7.42 (m, 2H), 7.39 — 7.28 &H), 6.37 (s,
1H), 4.12 (t,J = 6.4 Hz, 2H), 1.75 — 1.70 (m, 2H), 1.44 (m, 26193 (t,J = 7.4 Hz,
3H). 3¢ NMR (150 MHz, DMSOdg): 6 189.46, 170.37, 139.69, 136.20, 132.58,
129.87, 129.21, 128.83, 128.37, 128.11, 99.09,5930.77, 19.25, 14.08. Anal.
Calcd. For GgH200,: C, 81.40; H, 7.19; Found: C, 81.33; H, 7.22.

4.2.24. (E)-3-(pentyl oxy)-1,3-diphenyl prop-2-en-1-one (2x)

Yellow oil (108 mg, 74%)*H NMR (600 MHz, DMSOds): § 7.89 (dd,J = 8.3, 1.4
Hz, 2H), 7.53 (t) = 7.4 Hz, 1H), 7.44 (t) = 7.7 Hz, 2H), 7.38 — 7.29 (m, 5H), 6.36 (s,
1H), 4.11 (tJ = 6.4 Hz, 2H), 1.77 — 1.72 (m, 2H), 1.43 — 1.37 i), 1.36 — 1.31 (m,
2H), 0.88 (t,J = 7.2 Hz, 3H).2*C NMR (150 MHz, DMSOd,): & 189.44, 170.36,
139.69, 136.20, 132.58, 129.87, 129.21, 128.83,362828.12, 99.09, 69.73, 28.38,
28.17, 22.24, 14.29. Anal. Calcd. Fosd,,0;: C, 81.60; H, 7.53; Found: C, 81.55;
H, 7.55.

4.2.25. (E)-3-(Benzyloxy)-1,3-diphenyl prop-2-en-1-one (2y)

Yellow solid (108 mg, 70%). M.p. 9%€. *H NMR (600 MHz, DMSOd): & 7.89 (dd,
J=8.2,1.3 Hz, 2H), 7.54 (§,= 7.3 Hz, 1H), 7.50 (d] = 6.8 Hz, 2H), 7.48 — 7.29 (m,
10H), 6.53 (s, 1H), 5.26 (s, 2HYC NMR (150 MHz, DMSOds): & 189.51, 169.61,
139.57, 136.41, 135.95, 132.72, 129.98, 129.33,0029128.87, 128.62, 128.48,
128.42, 128.17, 100.08, 71.43. Anal. Calcd. FgHO,: C, 84.05; H, 5.77; Found:
C, 83.97; H, 5.79.

4.2.26. (E)-3-1sopropoxy-1,3-diphenyl prop-2-en-1-one (22)

Yellow solid (89 mg, 67%). M.p. 8%C. 'H NMR (600 MHz, DMSOe): & 7.86 (dd,
J=8.2,1.2 Hz, 2H), 7.52 (§,= 7.4 Hz, 1H), 7.45 (t, 2H), 7.37 — 7.33 (m, 1AB3 -
7.28 (m, 4H), 6.38 (s, 1H), 4.83 (m, 1H), 1.34 &k 6.0 Hz, 6H)."*C NMR (150

MHz, DMSO-g): 6 189.52, 169.12, 139.78, 136.55, 132.52, 129.79,282 128.84,
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128.31, 128.07, 99.64, 71.70, 21.82. Anal. Calatt. GgH1s0,: C, 81.17; H, 6.81;
Found: C, 81.23; H, 6.78.
4.3. Typical procedure for synthesis of 3-phenoxy-1,3-diphenyl prop-2-en-1-one (2*)

The mixture of ynonda (0.5 mmol), phenol (0.5 mmol) and sodium hydroxide
(0.5 mmol) in 2 mL of acetonitrile was stirred abobm temperature for 0.5 h. The
reaction progress was monitored by TLC. After tbenpletion of the reaction, the
mixture was extracted with ethyl acetate (3x10 nand the liquor was washed with
saturated brine (3x10 mL). The resulting organiagghwas dried over anhydrous
sodium sulfate, and concentrated under reducedymesT he residue was isolated by
column chromatography using petroleum ether ang etetate (v/v 8:1) as eluent to
give pure product. The analytical data for prodactsgiven below.

4.3.1. (2)-3-Phenoxy-1,3-diphenyl prop-2-en-1-one (2*-Z)

Yellow oil (19 mg, 23%)'H NMR (600 MHz, DMSO#): 5 7.68 (d,J = 7.5 Hz, 2H),
7.56 — 7.44 (m, 6H), 7.39 (,= 7.6 Hz, 3H), 7.35 () = 7.5 Hz, 2H), 7.30 (d] = 7.8
Hz, 2H), 7.24 (tJ = 8.0 Hz, 1H), 6.12 (s, 1HfC NMR (150 MHz, DMSOde): &
190.00, 168.63, 154.45, 138.85, 134.07, 133.06,7230130.61, 129.76, 129.01,
128.37, 128.27, 125.91, 121.31, 105.53. Anal. Cdtod G;H160-: C, 83.98; H, 5.37;
Found: C, 84.05; H, 5.35.

4.3.2. (E)-3-Phenoxy-1,3-diphenyl prop-2-en-1-one (2* -E)

Yellow oil (18 mg, 22%)*H NMR (600 MHz, DMSOsg): & 7.97 (d,J = 7.5 Hz, 2H),
7.76 (dd,J = 7.6, 1.5 Hz, 2H), 7.59 (§,= 7.4 Hz, 1H), 7.48 (t) = 7.7 Hz, 2H), 7.41
(9,J = 6.4 Hz, 3H), 7.35 (s, 1H), 7.20 §t= 7.9 Hz, 2H), 6.91 (t) = 9.0 Hz, 3H):*C
NMR (150 MHz, DMSOe€): 6 188.95, 159.65, 157.18, 138.53, 134.27, 133.35,
131.11, 129.98, 129.28, 129.06, 128.66, 127.72,672216.80, 111.85. Anal. Calcd.
For GiH1602: C, 83.98; H, 5.37; Found: C, 83.92; H, 5.39.

4.4, Typical procedure for synthesis of 3,3-dialkoxypropan-1-ones 3a-f

The mixture of ynones (0.5 mmol), alcohol (2 mLdavodium hydroxide (0.5
mmol) was stirred at room temperature for 6 h. fidection progress was monitored
by TLC. After the completion of the reaction, théxtare was extracted with ethyl

acetate (3x10 mL), and the liquor was washed wvathrated brine (3x10 mL). The
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resulting organic phase was dried over anhydrodsuso sulfate, and concentrated
under reduced pressure. The residue was isolatembloynn chromatography using
petroleum ether and ethyl acetate (v/iv 8:1) asntlue give pure product. The
analytical data for products are given below.

4.4.1. (E)-3-Methoxy-1,3-diphenyl prop-2-en-1-one (3a)

Yellow oil (110 mg, 82%}H NMR (600 MHz, DMSO€): & 7.64 (dd,J = 8.0, 1.1
Hz, 2H), 7.46 (tJ = 7.4 Hz, 1H), 7.38 — 7.34 (m, 2H), 7.33 — 7.27 2H), 7.20 (tJ

= 7.5 Hz, 2H), 7.14 (&) = 7.3 Hz, 1H), 3.63 (s, 2H), 3.11 (s, 6HJC NMR (150
MHz, DMSO-dg): 6 196.18, 140.43, 137.76, 133.07, 128.65, 128.38,082 127.29,
101.94, 48.88, 45.45. Anal. Calcd. Fori@s0s: C, 75.53; H, 6.71; Found: C, 75.47,;
H, 6.74.

4.4.2. 3,3-Dimethoxy-3-phenyl-1-(p-tolyl )propan-1-one (3b)

Yellow solid (112 mg, 80%). M.p. 52C. *H NMR (600 MHz, DMSOds): & 7.55 (d,
J=8.3 Hz, 2H), 7.38 — 7.34 (m, 2H), 7.21Xt 7.4 Hz, 2H), 7.15 (§ = 7.3 Hz, 1H),
7.11 (d,J = 7.9 Hz, 2H), 3.59 (s, 2H), 3.11 (s, 6H), 2.263(d). *C NMR (150 MHz,
DMSO-dg): 6 195.54, 143.38, 140.50, 135.33, 129.22, 128.52,0I72 128.04, 127.28,
101.98, 48.86, 45.29, 21.44. Anal. Calcd. FesHz00s: C, 76.03; H, 7.09; Found: C,
75.96; H, 7.12.

4.4.3. 1-(4-Chlorophenyl)-3,3-dimethoxy-3-phenyl propan-1-one (3c)

Yellow oil (115 mg, 76%)H NMR (600 MHz, DMSO¢e): & 7.63 (d,J = 8.5 Hz,
2H), 7.36 — 7.31 (m, 4H), 7.19 @{,= 7.3 Hz, 2H), 7.14 (t) = 7.2 Hz, 1H), 3.61 (s,
2H), 3.11 (s, 6H)*C NMR (150 MHz, DMSOdg): & 195.35, 140.25, 138.04, 136.37,
130.30, 128.69, 128.13, 127.25, 101.88, 48.91,#ARARal. Calcd. For GH;/ClOs: C,
67.00; H, 5.62; Found: C, 66.94; H, 5.64.

4.4.4. 1-(Furan-2-yl)-3,3-dimethoxy-3-phenyl propan-1-one (3d)

Yellow oil (101 mg, 78%)*H NMR (600 MHz, DMSOde): & 7.73 (dd,J = 1.6, 0.6
Hz, 1H), 7.36 (ddJ = 8.2, 1.1 Hz, 2H), 7.23 (§,= 7.5 Hz, 2H), 7.18 (fJ = 1.3 Hz,
1H), 7.07 (ddJ = 3.6, 0.6 Hz, 1H), 6.46 (dd,= 3.6, 1.5 Hz, 1H), 3.41 (s, 2H), 3.12
(s, 6H).2*C NMR (150 MHz, DMSOdg): & 183.66, 152.72, 148.03, 140.20, 128.17,
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128.14, 127.20, 119.25, 112.62, 101.92, 48.93,24%A8al. Calcd. For ¢H160,: C,
69.22; H, 6.20; Found: C, 69.14; H, 6.22.

4.4.5. 3,3-Dimethoxy-3-(p-tolyl)-1-phenyl propan-1-one (3e)

Yellow oil (112 mg, 75%)H NMR (600 MHz, DMSO€e): & 7.65 (d,J = 7.8 Hz,
2H), 7.46 (t,J = 7.3 Hz, 1H), 7.31 (t) = 7.7 Hz, 2H), 7.24 (d] = 8.1 Hz, 2H), 7.00
(d, J = 8.0 Hz, 2H), 3.61 (s, 2H), 3.09 (s, 6H), 2.1738). °C NMR (150 MHz,
DMSO-dg): 6 196.15, 137.78, 137.55, 137.15, 133.02, 128.68,38 127.22, 101.95,
48.77, 45.48, 21.01. Anal. Calcd. Forgl,00s: C, 76.03; H, 7.09; Found: C, 76.11,
H, 7.07.

4.4.6. 3-(4-Chlorophenyl)-3,3-dimethoxy-1-phenyl propan- 1-one (3f)

Yellow oil (114 mg, 75%)*H NMR (600 MHz, DMSOds): & 7.69 (d,J = 8.1 Hz,
2H), 7.49 (tJ = 7.4 Hz, 1H), 7.39 — 7.31 (m, 4H), 7.26 {d= 8.6 Hz, 2H), 3.67 (s,
2H), 3.09 (s, 6H)**C NMR (150 MHz, DMSOds): & 196.04, 139.53, 137.60, 133.23,
132.83, 129.35, 128.74, 128.39, 128.07, 101.60894845.20. Anal. Calcd. For
C17H17CIOs: C, 67.00; H, 5.62; Found: C, 67.07; H, 5.60.
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