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1. General

All reactions were performed under an argon atmosphere and solvents were
dried according to the established procedures ahead of use. All reagents were
commercial. The reactions were monitored by TLC (thin layer chromatography)
method; column and preparative TLC purification were carried out using silica gel.
Melting points were uncorrected and recorded on X-4 melting point apparatus. 'H
NMR and 3C NMR spectra were measured on 400 MHz and 100 MHz spectrometers
(NMR in CDCl3 with TMS as an internal standard), respectively, and recorded as ppm.
HR-MS were measured with Thermo Scientific Orbitrap Elite LTQ-06-ETD mass
spectrometer.

2. General Procedure for the preparation of 8-tertiary alcohol substrate.

To a solution of i-PrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was dropwise added
the 1,3-diketone (0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. The mixture
was stirred for 30 min at 0 °C and then the bromide Grignard reagent (1.25 mmol,
2.5 eq.) was introduced. The mixture was warmed to 40 °C. After stirring for 4 h at
40 °C, the reaction was carefully quenched with 25 mL 10% aqueous solution of
acetic acid at 0 °C. The aqueous layer was extracted with ether (3x15 mL) and the
combined organic layer was dried with anhydrous Na,SO,4. The solvent was then
evaporated under the reduced pressure and the residue was purified by column
chromatography.

OHO 4-hydroxy-4-phenylpentan-2-one (1)!. Yield 165 mg, 93%; pale

yellow oil; TH NMR (400MHz, CDCl3) & 7.44-7.20 (m, 5H), 4.54 (s,

©>UJ\ 1H), 3.19 (d, J = 16.8 Hz, 1H), 2.84 (d, J = 17.2 Hz, 1H), 2.07 (s, 3H),
1.58 (s, 3H).

4-hydroxy-4-(naphthalen-2-yl)pentan-2-one (2). Yield 207 mg,
91%; yellow oil; 'H NMR (400 MHz, CDCl;) & 7.91-7.24 (m, 7H),
OO 4.71 (s, 1H), 3.28 (d, J = 16.8 Hz, 1H), 2.91 (d, J = 16.8 Hz, 1H),

2.06 (s, 3H), 1.59 (s, 3H); 13C NMR (75 MHz, CDCl3) & 210.6,
1445, 133.1, 132.2, 128.1, 128.0, 127.4, 126.0, 125.7, 122.8, 73.4, 53.6, 31.8, 30.5;
HRMS calcd for C45sH1gNaO, [M+Na]* 251.1048, found 251.1040.

HO , ©

4-hydroxy-4-(4-methoxyphenyl)pentan-2-one (3)2. Yield 180
mg, 87%; yellow oil; 'H NMR (400 MHz, CDCls) & 7.34-6.84 (m,

OHO
\O/©>U‘\ 4H), 4.47 (s, 1H), 3.78 (s, 3H), 3.15 (d, J = 17.2 Hz, 1H), 2.82 (d, J
OH O
F3C\©>U‘\
CF;

= 16.8 Hz, 1H), 2.06 (s, 3H), 1.49 (s, 3H).

4-(3,5-bis(trifluoromethyl)phenyl)-4-hydroxypentan-2-one  (4).

Yield 292 mg, 93%; yellow oil; *H NMR (400 MHz, CDCl;) 6 7.90-

7.77 (m, 3H), 4.78 (s, 1H), 3.17 (d, J = 17.6 Hz, 1H), 2.98 (d, J = 17.6

Hz, 1H), 2.16 (s, 3H), 1.55 (s, 3H); 13C NMR (100 MHz, CDCl5) &
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210.0, 150.2, 131.8, 131.4, 124.7, 122.0, 120.9, 72.9, 53.2, 31.6, 30.3; HRMS calcd for
C13H12F6N302 [M+Na]+ 3370639, found 337.0637.

oH®  4-hydroxy-4-(4-(trifluoromethyl)phenyl)pentan-2-one (5)2.

Yield 211 mg, 86%; yellow oil; *H NMR (400 MHz, CDCl3) 6 7.52-

F30J©>Q‘\ 7.29 (m, 4H), 4.76 (s, 1H), 3.17 (d, J = 17.6 Hz, 1H), 2.98 (d, J =
17.6 Hz, 1H), 2.17 (s, 3H), 1.56 (s, 3H).

OH O
4-hydroxy-4-(p-tolyl)pentan-2-one (6)3. Yield 168 mg, 88%;
yellow solid, mp 24.9-27.1 °C; 'H NMR (400 MHz, CDCl5) 6 7.31-
7.12 (m, 4H), 4.50 (s, 1H), 3.17 (d, J = 17.2 Hz, 1H), 2.82 (d, J =
17.2 Hz, 1H), 2.31 (s, 3H), 2.06 (s, 3H), 1.49 (s, 3H).

oHO  4-hydroxy-4-(m-tolyl)pentan-2-one (7). Yield 169 mg, 88%; yellow
\©>U‘\ oil; 'H NMR (400 MHz, CDCl;) § 7.22-7.03 (m, 5H), 4.52 (s, 1H), 3.19
(d, J = 22.8 Hz, 1H), 2.84 (d, J = 22.8 Hz, 1H), 2.36 (s, 3H), 2.08 (s,

3H), 1.51 (s, 3H); 3C NMR (100 MHz, CDCl5) & 210.6, 147.1, 137.8,

128.1, 127.4, 125.0, 121.2, 73.2, 53.9, 31.8, 30.6, 21.5; HRMS calcd for C;,H;5NaO,
[M+Na]* 215.1048, found 215.1048.

4-hydroxy-4-(o-tolyl)pentan-2-one (8). Yield 159 mg, 83%; yellow

OH O
oil; 'H NMR (400 MHz, CDCl3) 6 7.51-7.30 (m, 4H), 4.48 (s, 1H), 3.17
(d, J = 17.2 Hz, 1H), 2.82 (d, J = 17.2 Hz, 1H), 2.31 (s, 3H), 2.07 (s,
3H), 1.49 (s, 3H); 13C NMR (100 MHz, CDCl;) & 210.9, 144.0, 135.2,

133.0, 127.2, 125.9, 125.4, 74.8, 53.2, 31.8, 29.1, 22.5; HRMS calcd for C;,H;5Na0O,
[M+Na]* 215.1048, found 215.1045.

HO 4-hydroxy-4-methylundecan-2-one (9). Yield 168 mg,
84%; yellow oil; 'H NMR (400 MHz, CDCl3) 6 3.80 (s, 1H),
2.65 (d, J = 17.2 Hz, 1H), 2.57 (d, J = 17.2 Hz, 1H), 2.18 (s,
3H), 1.57-1.04 (m, 15H), 0.88 (s, 3H). 13C NMR (100 MHz, CDCl5) & 221.1, 71.5, 62.8,
42.1, 31.8, 30.0, 29.2, 26.6, 23.9, 22.5, 14.0; HRMS calcd for C;;H,4NaO, [M+Na]*
223.1674, found 223.1676.

0]

é

OHO  4-hydroxy-4,5-dimethylhexan-2-one (10)3. Yield 115 mg, 80%; yellow
oil; IH NMR (400 MHz, CDCls) & 4.40 (s, 1H), 3.28 (d, J = 16.8 Hz, 1H),
2.87 (d, J = 16.8 Hz, 1H), 2.16 (s, 3H), 1.93-1.84 (m, 1H), 0.93-0.91 (d, J
= 7.2 Hz, 3H), 0.78-0.76 (d, J = 6.8 Hz, 3H).

I

OH O 4-hydroxy-4,6-dimethylhept-5-en-2-one (11). Yield 94 mg, 60%;

S yellow oil; *H NMR (400 MHz, CDCl5) 6 5.28(s, 1H), 4.21(s, 1H), 3.41

(d, J = 17.2 Hz, 1H), 3.13 (d, J = 17.2 Hz, 1H), 2.58 (s, 3H), 2.08 (s,

3H), 2.58 (s, 3H), 1.91 (s, 3H), 1.45 (s, 3H); 13C NMR (100 MHz, CDCl5) & 209.6, 133.3,
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129.1, 70.7, 53.5, 30.7, 27.7, 26.4, 17.7, HRMS calcd for CgH;cNaO, [M+Na]*
179.1048, found 179.1043.

4-hydroxy-4-methyl-6-phenylhex-5-yn-2-one (12)*. Yield 163 mg,

OHO
= 81%; yellow oil; *H NMR (400 MHz, CDCl;) § 7.40 - 7.26 (m, 5H),
4.54 (s, 1H), 3.09 (d, J = 16.8 Hz, 1H), 2.74 (d, J = 16.8 Hz, 1H), 2.26

(s, 3H), 1.59 (s, 3H).

1,1,1-trifluoro-4-hydroxy-6-phenyl-4-(trifluoromethyl)hex-5-yn-
2-one (13). Yield 245 mg, 79%; *H NMR (400 MHz, CDCl3) & 7.55-
OHo # 7.33 (m, 5H), 3.72 (s, 1H), 3.41 (d, J = 17.8 Hz, 1H), 3.35 (d, J =
CFs 17.8 Hz, 1H); 13C NMR (100 MHz, CDCl5): 6 187.0, 132.1, 129.8,
128.5, 124.2, 121.4, 120.3, 88.6, 81.0, 69.4, 69.0, 41.4; HRMS

calcd for C13HgFsO, [M]* 310.0428, found 310.0422.

5-hydroxy-5-phenylheptan-3-one (14). Yield 198 mg, 96%; yellow
\j\HgQ oil; TH NMR (400 MHz, CDCl5) & 7.38-7.19 (m, 5H), 4.68 (s, 1H), 3.17
(d, J = 16.8 Hz, 1H), 2.79 (d, J = 16.8 Hz, 1H), 2.44-2.17 (m, 2H),
1.84- 1.72 (m, 2H), 0.92-0.84 (m, 3H), 0.76-0.72 (m, 3H); 13C NMR (100 MHz, CDCl5) &

213.7, 145.6, 128.1, 126.5, 124.9, 75.8, 51.5, 38.0, 35.8, 29.7, 7.6, 7.2; HRMS calcd
for C;3H5NaO, [M+Na]* 229.1204, found 229.1196.

FsC

OHO Q 3-hydroxy-1,3,3-triphenylpropan-1-one (15)°. Yield 278 mg, 92%;
O white solid, mp 85.2-85.8 °C; 'H NMR (400 MHz, CDCl3) 6 7.94-7.18
(m, 15H), 5.46 (s, 1H), 3.92 (s, 2H).

Q 3-hydroxy-3-phenyl-1,3-di-p-tolylpropan-1-one (16). Yield 294
jre mg, 89%; yellow oil; *H NMR (400 MHz, CDCl3) & 7.85-7.07 (m,
O O 13H), 5.52 (s, 1H), 3.90 (d, J = 17.8 Hz, 1H), 3.84 (d, J = 17.8 Hz,

1H), 2.43 (s, 3H), 2.28 (s, 3H); 13C NMR (100 MHz, CDCl5) & 201.0,
147.1, 137.1, 132.4, 128.3,127.9, 127.0, 125.7, 73.2, 51.7, 21.1, 20.2; HRMS calcd for
C,3H,,Na0, [M+Na]* 353.1517, found 353.1520.

3-hydroxy-3-phenyl-1,3-di-p-tolylpropan-1-one (17). Yield

O Ho Q 344 mg, 93%,; yellow oil; *H NMR (400 MHz, CDCl;) & 7.89-

c O O € 7.09 (m, 13H), 5.25 (s, 1H), 3.93 (d, J = 17.8 Hz, 1H), 3.82 (d, J
= 17.8 Hz, 1H); 3C NMR (100 MHz, CDCl;) 6 199.3, 148.4,

145.5, 138.1, 135.2, 134.4, 133.9, 130.2, 129.9, 128.4, 128.2, 127.6, 127.3, 126.4,
126.1, 125.6, 123.8, 48.3; HRMS calcd for C,;H;5Cl,NaO, [M+Na]* 393.0425, found
393.0424.

3-hydroxy-1,3-bis(3-methoxyphenyl)-3-phenylpropan-
OHO Q 1-one (18). Yield 333 mg, 92%; yellow solid, mp 103.6-
MeO OMe
T



105 °C; 'H NMR (400 MHz, CDCl5) & 7.53-6.95 (m, 13H), 5.44 (s, 1H), 3.92 (d, J = 18.0
Hz, 1H), 3.86 (d, J = 18.0 Hz, 1H), 3.80-3.45 (m, 6H); 13C NMR (100 MHz, CDCl5) &
200.7, 159.8, 159.5, 148.1, 146.2, 137.9, 129.7, 129.1, 128.1, 128.0, 126.9, 125.6,
120.6, 120.3, 118.2, 117.9, 112.1, 112.1,111.7, 55.3, 55.0; HRMS calcd for
C,3H,,NaO, [M+Na]* 385.1416, found 385.1415.

Q 3-hydroxy-1,3-diphenylbutan-1-one (19). Yield 214 mg, 89%;
Q HO pale yellow oil; *H NMR (400 MHz, CDCl;) & 7.91-7.20 (m, 10H),
4.87 (s, 1H), 3.79 (d, J = 17.6 Hz, 1H), 3.34 (d, J = 17.2 Hz, 1H), 1.62

(s, 3H).
HO 0 3-hydroxy-3-(naphthalen-2-yl)-1-phenylbutan-1-one (20).
Yield 264 mg, 91%,; yellow oil; *H NMR (400 MHz, CDCl;) &
OO O 7.97-7.25 (m, 12H), 5.08 (s, 1H), 3.90 (d, J = 17.4 Hz, 1H),

3.43 (d, J = 17.4 Hz, 1H), 1.70 (s, 3H); 3C NMR (100 MHz,
CDCl3) 6 200.2, 144.9, 133.7, 128.7,128.0, 127.4, 126.0, 125.7, 123.0, 73.8, 48.6, 30.9;
HRMS calcd for CyoH170 { [M-H,0]+H}* 273.1274, found 273.1277.

OHO 3-hydroxy-3-(4-methoxyphenyl)-1-phenylbutan-1-one (21).
/‘)U‘\‘ Yield 243 mg, 90%; yellow oil; TH NMR (400 MHz, CDCl5) 6
o ‘ 7.91-6.83 (m, 9H), 4.86 (s, 1H), 3.77 (s, 3H), 3.76 (d, J = 17.4
Hz, 1H), 3.31 (d, J = 17.4 Hz, 1H), 1.60 (s, 3H); 13C NMR (100

MHz, CDCl;) 6 201.4, 158.2, 139.6, 136.8, 133.7, 128.6, 128.0, 125.5, 113.5, 73.3,
55.1, 48.7, 30.9; HRMS calcd for C;7H;5NaO5; [M+Na]* 293.1154, found 293.1145.

OHO 3-hydroxy-3-methyl-1,5-diphenylpent-4-yn-1-one (22). Yield
Y O 211 mg, 80%; pale yellow solid, mp 45.2-46.1 °C; 'H NMR
(400 MHz, CDCl5) 6 8.00-7.22 (m, 10H), 4.88 (s, 1H), 3.73 (d, J

= 17.0 Hz, 1H), 3.17 (d, J = 17.0 Hz, 1H), 1.71 (s, 3H); 13C NMR
(100 MHz, CDCl3) 6 200.3, 136.8, 133.8, 131.6, 128.7, 128.2, 128.0, 122.5, 91.9, 82.9,
66.2, 49.2, 29.9, 29.6; HRMS calcd for Ci;gH:gNaO, [M+Na]* 287.1048, found

287.1040.
OHQ 3-hydroxy-3-methyl-1-phenyldecan-1-one (23). Yield 223
NV\)% mg, 85%; yellow oil; TH NMR (400 MHz, CDCls) & 7.96-7.19
(m, 5H), 4.52 (s, 1H), 3.20 (d, J = 16.8 Hz, 1H), 2.83 (d, J =
16.8 Hz, 1H), 1.78-1.18 (m, 12H), 0.88-0.82 (m, 3H); 13C NMR (100 MHz, CDCl3) &
202.1, 137.4, 133.5, 128.7, 128.1, 124.8, 72.0, 46.9, 42.4, 31.8, 30.1, 29.3, 27.0, 24.1,

22.6, 14.1; HRMS calcd for C;7H,6NaO, [M+Na]* 285.1830, found 285.1837.

o , O 3-hydroxy-1-phenyl-3-(thiophen-2-yl)butan-1-one (24). Yield 214
S mg, 87%; yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.92-7.07 (m, 8H),
M 4.99 (s, 1H), 3.70 (d, J = 17.2 Hz, 1H), 3.32 (d, J = 17.2 Hz, 1H), 1.63

(s, 3H); 13C NMR (100 MHz, CDCl3) & 201.3, 149.3, 136.9, 133.7,
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128.6, 128.0, 125.8, 125.1, 119.3, 72.4, 48.7, 30.4; HRMS calcd for Cy4H14NaO,S
[M+Na]* 269.0612, found 269. 0608.

oHO 3-hydroxy-3,4-dimethyl-1-phenylpentan-1-one (25)’. Yield 165 mg,
% 80%; yellow oil; 'H NMR (400 MHz, CDCl5) 6 7.37-7.19 (m, 5H), 4.49 (s,

1H), 3.31 (d, J = 16.6 Hz, 1H), 2.82 (d, J = 16.6 Hz, 1H), 3.05 (s, 3H),
1.93-1.88 (m, 1H), 0.95-0.90 (m, 3H), 0.76-0.75 (m, 3H).

OHO 3-hydroxy-3,5-dimethyl-1-phenylhex-4-en-1-one (26)3. Yield 188
W mg, 86%; yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.96-7.21 (m, 5H),
5.28 (s, 1H), 4.21 (s, 1H), 3.41 (d, J = 17.2 Hz, 1H), 3.12 (d, J = 17.2

Hz, 1H), 2.08 (s, 3H), 1.89 (s, 3H), 1.44 (s, 3H).

Q 3-hydroxy-3-phenyl-1-(p-tolyl)butan-1-one (27). Yield 220 mg,
T 87%; yellow needle, 51.2-52.8 °C; 'H NMR (400 MHz, CDCl3) &
O 7.81-7.09 (m, 9H), 4.98 (s, 1H), 3.76 (d, J = 17.4 Hz, 1H), 3.31 (d, J =

17.4 Hz, 1H), 2.40 (s, 3H), 1.60 (s, 3H); 13C NMR (100 MHz, CDCl5) &
201.0, 147.7, 144.7, 134.5, 129.6, 129.3, 128.2, 126.6, 124.4, 115.3, 73.6, 48.5, 30.9,
21.7; HRMS calcd for C;7H15NaO, [M+Na]* 277.1204, found 277.1205.

Q 1-(3-chlorophenyl)-3-hydroxy-3-phenylbutan-1-one (28). Yield
o fHe 249 mg, 91%; pale yellow oil; H NMR (400 MHz, CDCls) & 7.85-
O 7.19 (m, 9H), 4.63 (s, 1H), 3.76 (d, J = 17.4 Hz, 1H), 3.31 (d, J =

17.4 Hz, 1H), 1.62 (s, 3H); 13C NMR (100 MHz, CDCl5) & 199.9,
147.3, 138.4, 135.0, 133.5, 129.9, 128.3, 126.7, 126.8, 126.1, 124.3, 73.5, 49.1, 30.8;
HRMS calcd for C15H15CINaO, [M+Na]* 297.0658, found 297.0660.

Q 3-hydroxy-1-(naphthalen-2-yl)-3-phenylbutan-1-one (29). Yield
fi o 261 mg, 90%; vellow solid, 52.2-54.2 °C; 'H NMR (400 MHz,
1D CDCls) 6 8.49-7.25 (m, 12H), 5.02 (s, 1H), 3.99 (d, J = 17.0 Hz, 1H)

3.53 (d, J = 17.0 Hz, 1H), 1.72 (s, 3H); 13C NMR (100 MHz, CDCl,)
§ 201.2, 147.7, 135.8, 134.3, 132.4, 130.1, 129.6, 128.8, 128.6, 128.3, 127.8, 126.9,
126.7, 125.7, 124.4, 123.4, 73.7, 48.8, 30.9; HRMS calcd for CyH:gNaO, [M+Na]*
313.1204, found 313.1200.

4,4,4-trifluoro-3-hydroxy-3-phenyl-1-(thiophen-2-yl)butan-1-one
Q0 HO (30). Yield 231 mg, 77%; dark yellow solid, 51.3-51.8 °C; 'H NMR
\ ; CFs (400 MHz, CDCl5) & 7.83-7.16 (m, 8H), 5.72 (s, 1H), 3.89 (d, J = 16.6

Hz, 1H), 3.60 (d, J = 16.6 Hz, 1H); 13C NMR (100 MHz, CDCl;) & 191.8,
143.1, 137.3, 135.9, 133.5, 128.8, 128.6, 128.4, 126.2, 40.9; HRMS calcd for
Ca4H11FsNa0,S [M+Na]*, 323.0330, found 323.0325.

3. General Procedure for the preparation of 3-substituted enones.
To a solution i-PrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was dropwise added

-Se-



cyclic 1,3-diketones (0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. The mixture
was stirred for 30 min at 0 °C and then the bromide Grignard reagent (1.25 mmol,
2.5 eq.) was added. The mixture was warmed to 40 °C. After stirring for 4 h at 40 °C,
the reaction was quenched with 25 mL 10% aqueous solution of acetic acid at 0 °C.
The aqueous layer was extracted with ether (3x15 mL) and the combined organic
layer was dried with anhydrous Na,SO4. The solvent was evaporated under the
reduced pressure and the crude product was purified by column chromatography.

3-phenyl-2-cyclohexene-1-one (31)°. Yield 70.9 mg, 82%; yellow solid,
64-65 °C; 'H NMR (400 MHz, CDCl5) & 7.53-7.37 (m, 5H), 6.40 (s, 1H),
2.77-2.74 (m, 2H), 2.47-2.45 (m, 2H), 2.17-2.10 (m, 2H).

3-(4'-methyl)phenyl-2-cyclohexene-1one (32)%. Yield 83.8 mg, 90%;
yellow solid, 43-44 °C; 1H NMR (400 MHz, CDCl3) & 7.42-7.20 (m, 4H),
6.40 (s, 1H), 2.77-2.73 (m, 2H), 2.48-2.44 (m, 2H), 2.34 (s, 3H), 2.17-
2.10 (m, 2H).

o

3-(naphthalen-2-yl)cyclohex-2-enone (33)'1. Yield 98 mg, 88%;
white solid, 89-90 °C; 'H NMR (400 MHz, CDCl5) 6 8.01-7.51 (m, 7H),
6.58 (s, 1H), 2.92-2.89  (m, 2H), 2.55-2.52 (m, 2H), 2.24-2.18 (m,
2H).

3-(3',5'-dimethyl)phenyl-2cyclohexene-1-one (34)!L. Yield 70 mg, 70%;
yellow oil; *H NMR (400 MHz, CDCl3) 6 7.15 (s, 2H), 7.05 (s, 1H), 6.39 (s,
1H), 2.76-2.73 (m, 2H), 2.47-2.34 (m, 2H), 2.16 (s, 6H), 2.11-2.10 (m,
2H).

e

3-(3'-methoxy)phenyl-2-cyclohexene-1-one (35)!2. Yield 79 mg,
79%; yellow oil; IH NMR (400 MHz, CDCl3) & 7.33-6.95 (m, 4H), 6.42
O oMe (s, 1H), 3.84 (s, 3H), 2.78-2.75 (m, 2H), 2.51-2.47 (m, 2H), 2.19-2.12
(m, 2H).

&

3-(4'-methoxy)phenyl-2-cyclohexene-1-one (36)!2. Yield 85 mg, 84%;
white solid, mp 84-85 °C; 'H NMR (400 MHz, CDCl;) 6 7.50-6.94 (m,
4H), 6.40 (s, 1H), 3.84 (s, 3H), 2.76-2.73 (m, 2H), 2.47-2.45 (m, 2H),
ome  2.17-2.10 (m, 2H).

&
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3-heptylcyclohex-2-enone (37)3. Yield 73 mg, 70%; yellow oil; *H
NMR (400 MHz, CDCls) & 5.86 (s, 1H), 2.36-2.21 (m, 17H), 0.88-
0.84 (m, 3H).

:

3-(3,5-dimethylphenyl)cyclopent-2-enone (38)4. Yield 82 mg, 76%;
white solid, mp 82-83 °C; 'H NMR (400 MHz, CDCl3) § 7.69-7.44 (m, 5H),
6.59 (s, 1H), 3.08-3.05 (m, 2H), 2.61-2.59 (m, 2H).

O fo
W

3-(p-tolyl)cyclopent-2-enone (39)%. Yield 67.4 mg, 78%; white solid,
mp 100-101 °C; 'H NMR (400 MHz, CDCl3) & 7.58-2.26 (m, 4H), 6.55 (s,
1H), 3.06- 3.03 (m, 2H), 2.60-2.58 (m, 2H), 2.42 (s, 3H).

3-(3',5'-dimethylphenyl)cyclopent-2-enone (40). Yield 82 mg, 76%;
yellow solid, mp 93-94 °C; *H NMR (400 MHz, CDCl3) 6 7.27-7.11 (m, 3H),
6.55 (s, 1H), 3.05-3.01 (m, 2H), 2.59-2.56 (m, 2H), 2.37 (s, 6H) ; 13C NMR
(100 MHz, CDCl5) 6 209.5, 174.1, 138.5, 134.1, 133.1, 127.4, 124.7,35.4,
28.8, 21.4; HRMS calcd for Cy3H150 [M+H]*, 187.1119, found 187.1123.

& F

3-(3-methoxyphenyl)cyclopent-2-enone (41)%S. Yield 68.9 mg, 73%;
yellow solid, mp 95-96 °C; *H NMR (400 MHz, CDCl;) 6 7.38-7.00 (m,
4H), 6.57 (s, 1H), 3.86 (s, 3H), 3.06-3.02 (m, 2H), 2.61-2.58 (m, 2H).

3-(4-methoxyphenyl)cyclopent-2-enone (42)'’. Yield 68.9 mg,
73%; white solid, mp 140-141 °C; *H NMR (400 MHz, CDCl3) 6 7.64-
6.95 (m, 4H), 6.48 (s, 1H), 3.87 (s, 3H), 3.04-3.01 (m, 2H), 2.59-2.56

OMe (m, 2H).

o QO QO
e

3-(naphthalen-2-yl)cyclopent-2-enone (43)!2. Yield 76.6 mg, 74%;
yellow solid, mp 126-127 °C; 'H NMR (400 MHz, CDCl;) 6 8.11-7.54
O (m, 7H), 6.70 (s, 1H), 3.20-3.16 (m, 2H), 2.66-2.63 (m, 2H).

o
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4. NMR Spectra
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5. 'H NMR and mass spectrometry for reaction mechanism.

5.1 'H NMR

i
—1.98
@

(1) H NMR of deuterated acetylacetone. 20 mol% i-PrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was added to
acetylacetone (0.0050 g, 0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at O °C. After 30 min, the reaction was
directly condensed to dryness in vacuum and the reaction mixture was directly characterized with 'H NMR,
with a drop of D,0 added.

¥
®
®
[l
1w
o

(2) 'H NMR of deuterated acetylacetone. 20 mol% i-PrMgBr (0.70 M, 0.14 mL, 0.1 mmol, 0.2 eq.) was added to
acetylacetone (0.0050 g, 0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. After 30 min, the reaction was

-541-



directly condensed to dryness in vacuum and the reaction mixture was directly characterized with *H NMR,
with a drop of D,0 added.

T.26
5. 4
4,73

—-0.06

]
—2.19
—1.9

(3) 'H NMR of acetylacetone in CDCls in the addition of one drop of D,0.

Y \
OH O 0 o |
AN A
l:b (1) HTHE
__ i A .
(2)
v , U
A i J\ ' 1 k
v
| (3) ¢
__J. J | A
5:5 5.‘0 4.‘5 4:0 3I5 3‘0 2.r5 2I0

Figure 1. The comparison of 'H NMR (400 MHz) spectrum of deuterated acetylacetone in CDCL,. (1) the
deuterated acetylacetone after reacted with 20 mol% i-PrMgCl. (2) the deuterated acetylacetone after

reacted with 20 mol% i-PrMgBr. (3) the deuterated acetylacetone.
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5.2 Mass spectrometry

5.2.1

To a solution iPrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was dropwise added
acetylacetone (0.0050 g, 0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. The
mixture was stirred for 15 min at 0 °C and then acetic anhydride (12 L, 0.125 mmol,
0.25 eq.) was added. The reaction was directly was analyzed with HR-MS. HRMS
calcd for [C;H g+Na]* 165.0528, found 165.0522.

o 0 30 min O OAc
)J\/U\ + i-PrMgCl —— + Ac,0 M
F\Users\...\yuanrui-1_150708145946 7/8/2015 2:59:47 PM
Error=1.2 ppm
NL:
165.0524
ot 7.11E4
yuanrui-
90 1_150708145946#1
80 RT:0.00 AV: 1 T:
s FTMS + p ESI Full
S 70 ms [100.00-2000.00]
©
e 60
2
< 50
2 40
§ 30 { 165.0398 | 155 0912
20 164.1046 ey
164.1436 -
10 164.0556 Jes7006. | 1£6.0863
g NL:
i 165.0522 9.20E5
C7H10O3+Na
90 C7H10O3Nay
80 pa Chrg 1
70
60
50
40
W\ = Al
30
20
10 166.0556
0
164.0 164.5 165.0 165.5 166.0 166.5
m/z

To a solution iPrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was dropwise added
acetylacetone (0.0050 g, 0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. The
mixture was stirred for 15 min at 0 °C and then t-butyldimethylsilyl chloride ( 0.0188
g, 0.125 mmol, 0.25 eq.) was added. The reaction was directly was analyzed with GC-
MS. Fragment peak that without tertiary butyl were determined at 157.

o O 30 min O OTBS
)J\/U\ + iPrMgCl ——> + TBSCl ——> M
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5.2.3

To a solution i-PrMgCl (0.77 M, 0.13 mL, 0.1 mmol, 0.2 eq.) was dropwise added
acetylacetone (0.0050 g, 0.5 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C. The
mixture was stirred for 0.5 h at 0 °C and then PhMgBr (0.9 M, 1.4 mL, 1.25 mmol, 2.5
eg.) was added. The mixture was warmed to 40 °C. After stirring for 4 h at 40 °C, the
reaction was quenched with D,0. The purified product was analyzed with HR-MS.
HRMS calcd for [C44H1,D,0-D,0+Na]* 183.0786, found 184.0783, and for [C;1H1,D,0,

—DHO+Na]* 184.0849, found 184.0843.

yuanrui-1_150421104159 #16 RT: 0.11 AV: 1 NL: 1.25E5
T: FTMS + p ESI Full ms [100.00-2000.00]

182.1176
100

95
g0

185.1326
183.0783

40 181.1013 182.0093

Relative Abundance
4]
(=]

30 180.0809 181.9781 [P

i 186.1490
1 180,123 e 186.1359
5 181.1223 83,1209 185.1357
" ; 185.1536
154 g
| 1811587 182 ?Bﬁfq,q | 183.1381

184.0843 |
184.6937 | 186.1127

180 181 182 183 184 185 186
miz
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6. General Procedure for the sequential Grignard reactions
To a solution of i-PrMgCl (0.77 M, 0.05 mL, 0.04 mmol, 0.2 eq.) was dropwise
added the linear 1,3-diketone (0.2 mmol, 1.0 eq.) in anhydrous THF (1 mL) at 0 °C.
The mixture was stirred for 30 min at 0 °C and then the bromide Grignard reagent
(0.5 mmol, 2.5 eq.) was introduced. The mixture was warmed to 40 °C. After stirring
for 4 h at 40 °C, the mixture was cooled to 0 °C and then another quantum of
bromide Grignard reagent (0.5 mmol, 2.5 eq.) was added, then cyclic 1,3-diketones
(0.2 mmol, 1.0 eq.) in anhydrous THF (1 mL) was dropwise added. The mixture was
warmed to 40 °C and stirred overnight. The reaction was carefully quenched with 25
mL 10% aqueous solution of acetic acid at 0 °C. The aqueous layer was extracted
with ether (3x15 mL) and the combined organic layer was dried with anhydrous
Na,S0O,. The solvent was then evaporated under the reduced pressure and the
residue was purified by column chromatography. The results are listed in the below.
(1) (Table 4, entry 1), 4-hydroxy-4-phenylpentan-2-one, 1, yield 32.2 mg, 90%; and 3-
phenyl-2-cyclohexene-1-one, 31, yield 28.9 mg, 82%.
(2) (Table 4, entry 2), 4-hydroxy-4-(naphthalen-2-yl)pentan-2-one, 2, yield 40.8 mg,
89%; 3-(naphthalen-2-yl)cyclohex-2-enone, 33, yield 37.9 mg, 85%.
(3) (Table 4, entry 3), 4-hydroxy-4-(4-methoxyphenyl)pentan-2-one, 3, yield 35.4 mg,
85%; 3-(4'-methoxy)phenyl-2-cyclohexene-1-one, 36, yield 31.9 mg, 79%.
(4) (Table 4, entry 4), 3-hydroxy-1,3-diphenylbutan-1-one, 19, yield 42.3 mg, 88%; 3-
phenyl-2-cyclohexene-1-one), 31, yield 27.9 mg, 81%.
(5) (Table 4, entry 5), 3-hydroxy-3-(naphthalen-2-yl)-1-phenylbutan-1-one, 20, yield
51.3 mg, 88%; 3-(naphthalen-2-yl)cyclohex-2-enone, 33, yield 38.4 mg, 86%.
(6) (Table 4, entry 6), 3-hydroxy-3-methyl-1-phenyldecan-1-one, 23, yield 39.7 mg,

76%; 3-heptylcyclohex-2-enone, 37, yield 26.4 mg, 68%.
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