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Materials and methods

All reactions were carried out under an atmospharenitrogen in flame-dried
glassware with magnetic stirring unless otherwrssicated. Commercially obtained
reagents were used as received. Solvents were bOgethnovative Technology
Solvent Purification System. Liquids and solutiomsre transferred via syringe. All
reactions were monitored by thin-layer chromatogyaisC and GC-MS data were
recorded on Thermo Trace 1300 and Thermo I1SQ Qdperively.'H and™*C NMR
spectra were recorded on Bruker-BioSpin AVANCE HD. Data for'H NMR
spectra are reported relative to chloroform (7.pépor dimethyl sulfoxide (3.36
ppm) as an internal standard and are reported l&svéo chemical shift (ppm),
multiplicity, coupling constant (Hz), and integai Data for*C NMR spectra are
reported relative to chloroform (77.23 ppm) or dihy sulfoxide (39.98 ppm) as an
internal standard and are reported in terms of atemhift (ppm). HRMS data were
recorded on Waters Micromass GCT.
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Synthesis of peresters and peroxycarbonates

Peresters and peroxycarbonates have potentials to explode. Any peresters and
peroxycarbonates involved reaction (as product or substrate) should be carried out
with precautions!

Perester2 was purchased from Admas; was purchased from Amqua¥, was
purchased from Energ\d and 13 from J&K; 25 from Acros. Other peresters and
peroxycarbonates were prepared according to thespmynding method.

Method A:

O
O
R, 30% KOH o
R )J\C| : HO\O . R1)J\O/
1 Overnight, 0°C R2

A solution of corresponding hydroperoxide (5.5 mmwaias cooled to C and
corresponding acyl chloride (5 mmol) was added wis@. The mixture was rapidly
stirred in 30 minutes. The KOH solution (30% in &rat(6.5 mmol) was then added
dropwise. The mixture was then stirred for overhigh0°C. The reaction mixture
was washed by water and gH,. the organic layer was dried over anhydrous
magnesium sulfate and concentrated by rotary easmrounder reduced pressure. The
residue was purified by flash chromatography (hes#thyl acetate = 20/1~8/1) to
afford the desired product.

O
Jona:
10

Following the method A, 925.6 mg, 89% yield, cledr '"H NMR (400 MHz, CDC}))

8 7.84 (d,J = 8.0 Hz, 2H), 7.25 (d] = 8.0 Hz, 2H), 2.42 (s, 3H), 1.42 (s, 9HC
NMR (400 MHz, CDC}) 6 164.57, 144.20, 129.35, 129.17, 124.84, 83.91286.
21.75.

(0]
.0
joRa:
MeO
1

Following the method A, 930.9 mg, 83% vyield, cledr *H NMR (400 MHz, CDC})

§ 7.91 (d,J = 16.0 Hz, 2H), 6.93 (d] = 8.0 Hz, 2H), 3.87 (s, 3H), 1.41 (s, 9HiC
NMR (400 MHz, CDCJ) & 164.28, 163.63, 131.21, 119.79, 113.92, 83.825(%5.
26.28.

S-3



0
O
F 12

Following the method B, 922.2 mg, 87% vield, cletr'H NMR (400 MHz, CDC}))

§ 8.04-7.94 (m, 2H), 7.15 (&) = 8.0 Hz, 2H), 1.42 (s, 9H)*C NMR (400 MHz,
CDCl3) 6 167.17, 164.64, 163.50, 131.79, 131.70, 123.839,862 116.04, 115.82,
84.14, 26.25.%F (376 MHz, CDCJ) § -104.45.

O
Joni =
20

Following the method A, 954.8 mg, 86% yield, cledr'H NMR (400 MHz, CDC})
8 7.83 (d,J = 8.0 Hz, 2H), 7.24 (d] = 8.0 Hz, 2H), 2.41 (s, 3H), 1.75 @= 8.0 Hz,
2H), 1.36 (s, 6H), 0.99 (i = 8.0 Hz, 3H).*C NMR (400 MHz, CDGJ) 5 164.44,
144.11, 129.31, 129.11, 124.91, 86.19, 31.63, 22871, 8.35.

o)
0y
F 21

Following the method A, 892 mg, 79% vield, cledr 4t NMR (400 MHz, CDCJ) &
8.03-7.93 (m, 2H), 7.187.11 (m, 2H), 1.75 (g] = 8.0 Hz, 2H), 1.36 (s, 6H), 0.99 (t,
J = 8.0 Hz, 3H)."*C NMR (400 MHz, CDGJ) § 167.13, 164.60, 163.41, 131.75,
131.65, 123.96, 116.01, 115.79, 86.46, 31.62, 2B&5.F (376 MHz, CDCJ) &
-104.52.

Method B:

DMAP (0.1 eq) 0
R DCC (1.1 eq) P
+ k1
AIkyI OH * HO. CH,Cly overnight . Alkyl” 707 W(R1
0°Ctort

A solution of the corresponding carboxylic acidni®ol) and DMAP (0.5 mmol) in
CH,Cl, (4 mL) was cooled to 8C and hydroperoxide (5.5 mmol) was added dropwise.
The reaction mixture was stirred for 10 min. DCC5(5nmol) was added to the
reaction mixture and the resulting mixture wagstirat C for 30 min, then at room
temperature overnight. The reaction solution walseréd. The filtrate was
concentrated by rotary evaporator under reducedspre and purified by flash
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column chromatography (petroleum ether/ethyl aeetat20/1~8/1) to afford the
desired product.

Ak

Following the method B, 944 mg, 80% vyield, cledr it NMR (400 MHz, CDCJ) &
'H NMR (400 MHz, CDCJ) § 7.31 (t,J = 8.0 Hz, 2H), 7.21-7.17 (m, 3H), 2.68Jt
8.0 Hz, 2H), 2.32 (t) = 8.0 Hz, 2H), 2.06-1.96 (m, 2H), 1.32 (s, 9 NMR (100
MHz, CDCk) 6 170.83, 140.98, 128.48, 126.14, 83.32, 35.02,63@6.52, 26.17.

SRR

19
Following the method B, 821.9 mg, 79% vield, cletr'H NMR (400 MHz, CDC}))
0 7.94 (d,J = 8.0 Hz, 2H), 7.59 (J = 8.0 Hz, 1H), 7.46 (1) = 8.0 Hz, 2H), 1.75 (d]

= 8.0 Hz, 2H), 1.37 (s, 6H), 0.99 (&= 8.0 Hz, 3H)*C NMR (400 MHz, CDGJ) &
164.35, 133.33, 129.10, 128.62, 127.76, 86.33,2328.88, 8.36.

Method C:

O O

Rieg )km + HO\OJQRZ 300/'0 KOH Rivg )ko/ o
Overnight, 0°C j(Rz

A solution of the corresponding hydroperoxide (BBol) was cooled to 6C and
chloroformate (5 mmol) was added dropwise. The unextwas rapidly stirred in 30
minutes. The KOH solution (30% in water) (6.5 mmags then added dropwise. The
mixture was then stirred for overnight af@ The reaction mixture was washed by
water and CHLCl,. the organic layer was dried over anhydrous magmesulfate and
concentrated by rotary evaporator under reducesispre. The residue was purified
by flash chromatography (hexanes/ethyl acetate /42~301) to afford the desired
product.

0
M0
Saan
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Following the method C, 1008.2 mg, 90% yield, cleiir'H NMR (400 MHz, CDCJ)
§ 7.457.32 (m, 5H), 5.24 (s, 2H), 1.32 (s, 9HJC NMR (400 MHz, CDG)) §
154.77, 134.57, 128.87, 128.69, 128.60, 84.29,1725.93.

Qf*"ﬁ

Following the method C, 945.3 mg, 90% yield, cleir'H NMR (400 MHz, CDC}))

5 7.39 (t,J = 8.0 Hz, 2H), 7.26 () = 4.0 Hz, 1H), 7.19 (d] = 12.0 Hz, 2H), 1.39 (s,
9H). *C NMR (400 MHz, CDGJ) & 153.09, 150.80, 129.66, 126.40, 120.79, 84.79,
25.97.

o]
/\/\O)J\O/O\g
16
Following the method C, 845.5 mg, 89% yield, cleir'H NMR (400 MHz, CDC}))
0 4.24 (t,J=8.0 Hz, 2H), 1.731.65 (m, 2H), 1.451.38 (m, 2H), 1.34 (s, 9H), 0.95 (t,

J = 4.0 Hz, 3H)**C NMR (400 MHz, CDGJ) & 154.93, 84.10, 69.07, 30.63, 25.94,
18.83, 13.65.

P
0170 \g

Following the method C, 589.5 mg, 67% vield, cleir'H NMR (400 MHz, CDC})
§ 5.03-4.91 (m, 1H), 1.34 (s, 6H), 1.33 (s, 9HJC NMR (400 MHz, CDG)) §
154.31, 83.96, 73.68, 25.92, 21.72.

0
O\ Oi\ O/o\g

Following the method C, 898.9 mg, 89% yield, cleir'H NMR (400 MHz, CDC}))
§ 5.23-5.12 (m, 1H), 1.961.59 (m, 8H), 1.33 (s, 9H}*C NMR (400 MHz, CDGJ) &
154.54, , 83.92, 82.65, 32.60, 25.92, 23.50.

0]
Ao

22

<

Following the method C, 864.5 mg, 80% yield, cleir'H NMR (400 MHz, CDC}))
6 5.206-5.13 (m, 1H), 1.951.70 (m, 6H), 1.691.58 (m, 4H), 1.27 (s, 6H), 0.93 &=
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8.0 Hz, 3H).*C NMR (400 MHz, CDG)) 5 154.51, 86.27, 82.62, 32.62, 31.29, 23.52,
8.22.

0]
Mo
/\/\O e
23 \g/

Following the method C, 816.5 mg, 80% yield, cleir'H NMR (400 MHz, CDC}))

5 4.23 (t,J = 8.0 Hz, 2H), 1.721.62 (m, 4H), 1.441.37 (m, 2H), 1.28 (s, 6H),
0.99-0.90 (m, 6H).C NMR (400 MHz, CDGJ)  154.85, 86.39, 68.99, 31.27, 30.62,
23.52, 18.81, 13.61, 8.20.

LK
P

Following the method C, 636.8 mg, 67% yield, cleiir'H NMR (400 MHz, CDC}))

6 5.01-4.91 (m, 1H), 1.66 (q) = 8.0 Hz, 2H), 1.32 (d] = 8.0 Hz, 6H), 1.27 (s, 6H),
0.93 (t,J = 8.0 Hz, 3H)X*C NMR (400 MHz, CDGJ) § 154.22, 86.24, 73.57, 31.25,
23.49, 21.68, 8.16.

Method D:
Benzoic acid 0
70% H,S0, DMAP,DCC 0
J<\/ HO.. J<\/ 0 j</\
HO 30% H,0, o) CH,Cl, 2
Overnight, 0 to 25°C Overnight, 0 to 25°C

A solution of 70% HSO;, (5 mmol) was cooled to @ and tert-butanol (5 mmol) was
added. The bD, solution (30% in water) (5 mmol) was then addedpdise in 30
minutes. The mixture was then stirred for overn@25C. The reaction mixture was
washed by water and GEI,. the organic layer was dried over anhydrous magmes
sulfate and concentrated by rotary evaporator undeduced pressure.
2-hydroperoxy-2-methylpentane was prepared.

A solution of Benzoic acid (5 mmol) in GBI, (10 mL) was cooled to°C and
DMAP (0.5 mmol) was added. 2-hydroperoxy-2-methglpee (5.5 mmol) was
added dropwise and the DCC (5.5 mmol) was added.nTilkture was rapidly stirred
at @C in 30 minutes and overnight at°25 After the reaction finished, the reaction
solution was filtered. The solution was dried oaahydrous magnesium sulfate and
concentrated by rotary evaporator under reducesispre. The residue was purified
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by flash chromatography (hexanes/ethyl acetate /2~301) to afford the desired
product .

Shan

26

Following the method D, 577 mg, 52% total yieldeas! oil. 'H NMR (400 MHz,
CDCl3) 6 7.94 (d,J = 8.0 Hz, 2H), 7.59 () = 8.0 Hz, 1H), 7.46 (t) = 8.0 Hz, 2H),
1.68 (t,J = 8.0 Hz, 2H), 1.541.41 (m, 2H), 1.37 (s, 6H), 0.95 {t= 8.0 Hz, 3H)*°C
NMR (400 MHz, CDC}) 6 164.35, 133.32, 129.10, 128.62, 127.78, 86.123641.
24.35, 17.29, 14.60.
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Synthesis of alkenes

(E)-buta-1,3-dien-1-ylbenzeneSk19) were synthesized by the refereric@ther

alkenes were purchased from following companies:

Alkenes Company Alkenes Company Alkenes Company
@A\ Energy D/\ Energy Energy
SI-8 SI-16
= Adamas D/\ Energy OO h Meryer
sl-2 Br si-9 117
Q/\ Energy N Energy _ Sigma
SI-3 ACOQ:O\ SI18
Alfa D Energy SN Referencé
N MeO” g SI-19
sl-4
h)ij/x Energy @/\ Energy @ Energy
1 HooC ‘0 A
SI-12 o "
/@/\ Adamas /@A\ Bide 0 Heowns
(HO)B o~
F SI-5 SI-13 @’
© 62
C|\©A\ Energy | V@/\ J&K Ve O Referenceé
sl _N > 0’
' SOOL
64
@E\ Energy \/@/\ Meryer HOUO Energy
cl cl CHy O -
SI-7 SI-15 g
Hséétg ) CH,
HaC"
66
Energy - Energy
y

©/\/\

SI-19

The method was following the refererfcéd NMR (400 MHz, CDCY) § 7.41 (d,J =
8.0 Hz, 2H), 7.31 (tJ = 8.0 Hz, 2H), 7.22 (tJ = 8.0 Hz, 1H), 6.82 (ddl = 12.0 Hz,
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J, = 12.0 Hz, 1H), 6.60-6.43 (m, 2H), 5.35 Jo& 16.0 Hz, 1H), 5.18 (dl = 12.0 Hz,
1H). *C NMR (400 MHz, CDGJ) § 137.21, 137.16, 132.89, 129.66, 128.64, 127.66,
126.47, 117.64.

The method was following the refererfcid NMR (400 MHz, CDCJ) § 7.35 (d,J =
8.0 Hz, 1H), 7.04 (d) = 8.0 Hz, 1H), 7.00 (s, 1H), 2.99-2.89 (m, 2HE2(dd,J; =
8.0 Hz,J; = 8.0 Hz, 1H), 2.45-2.36 (m, 1H), 2.36-2.26 (m,)1Rl23-1.96 (m, 4H),
1.71-1.47 (m, 6H), 0.92 (s, 3H°C NMR (400 MHz, CDG) & 220.40, 147.60,
140.30, 139.32, 127.20, 121.23, 118.29, 50.38,54748.10, 37.75, 35.79, 31.49,
29.38, 26.91, 26.08, 25.68, 21.56, 13'78.(376 MHz, CDGJ) & -73.01.

The method was following the refererfcéd NMR (400 MHz, CDGJ) & 7.29-7.17
(m, 2H), 7.14 (s, 1H), 6.67 (ddy= 12.0 Hz,J, = 8.0 Hz, 1H), 5.72 (d]= 16.0 Hz,
1H), 5.20 (dJ= 8.0 Hz, 1H), 2.98-2.85 (m, 2H), 2.52 (dd= 8.0 Hz,J, = 8.0 Hz,
1H), 2.46-2.39 (m, 1H), 2.34-2.25 (m, 1H), 2.193L(@n, 4H), 1.65-1.38 (m, 6H),
0.91 (s, 3H)*C NMR (400 MHz, CDGJ) § 220.89, 139.55, 136.59, 135.22, 126.89,
125.56, 123.62, 123.62, 113.20, 50.52, 48.01, 488438, 35.88, 31.61, 29.40, 26.52,
25.74, 21.61, 13.87.
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General procedure for Methylation and Ethylation of Vinyl Arenes
General procedure for Table 2:

Q ~UR
N
o. R. 0. ko Fe(omha (5 moi)
>‘/ O R OyTOT R 3, R=CH
+ R J 3
Dioxane, 80°C, 12 h 4, R=Et

R=CHg3, 2 equiv 6-26 5 R=Pr
1 R=Et or Pr, 1.5 equiv

4-Tert-butylstyrenel (80 mg, 0.5 mmol, 1 equiv), peroxide26 (0.75 mmol, 1.5
equiv) or 1 mmol (2 equiv) respectively), Fe(QTfj12.6 mg, 5 mol%) and
1,4-dioxane (2 mL) were added into a flame driedlestk tube with a stirring bar.
The reaction mixture was heated to ®Dfor 12 hours. Then, the reaction mixture
was cooled to ambient temperature. The reactiontisal was diluted with 30 mL
CH.Cl, and filtrated through the diatomite. The filtrat&s concentrated by rotary
evaporator under reduced pressure and the resicae purified by column
chromatography on silica gel (n-pentane) to yld and>5.

When different peroxides were used as methylatgeng different isolated yield was
given. Details are isl-table 1

Sl-table 1. The isolated yield of methylation product whenfetiént peroxide were
used

Entry Olefins

X
1 @A 80% 79%

X
2 80% 74%

X
3 /©/\ 83% 83%
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X
4 @A 79% 81%
AN
5 71% 75%
F
67% 76%
6
E/Z=3.8:1 E/Z=3.4:1
X
7 78% 76%
Cl
Cl
8 \©/\ 84% 80%
Cl
9 @A\ 82% 78%
X
10 /@A 79% 80%
Br
11 h 80% 77%
Me2N
X
12 uv@A 53% 59%
a: at 100°C
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Sl-table 2. The result for the different methods of methylatorethylation system.

Reacton system Product / GC yield (%)
12 CH;l(Co) 3/49
2° C;Hsl(Co) 4/57
3P CHl (Pd) 3/trace
4" C;Hs(Pd) 4/41
5¢ CHgsl (Pd+Lil) 3/trace
6° CoHsl(Pd-+Lil) 4/ 62

@See detailed procedure in reference 3.
PSee detailed procedure in reference 4.

“See detailed procedure in reference 5.
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General procedure for Table 3:

R1 O R
R/J\ + J\O/OO Fe(OTf)s, 2-5 mol % O

Dioxane, 12 h

Olefin 1 (0.5 mmol, 1 equiv), peroxide (Immol , 2 equiv)(®&f)s; (12.6 mg, 5
mol%) and 1,4-dioxane (2 mL) were added into a #aanied schlenk tube with a
stirring bar. The reaction mixture was heated t8@@or 12 hours. Then, the reaction
mixture was cooled to ambient temperature. Theti@asolution was diluted with 30
mL CH,CI, and filtrated through the diatomite. The filtrateas concentrated by
rotary evaporation under reduced pressure andesidue was purified by column
chromatography on silica gel (n-pentane/ethyl deetel 00/0.1~3/1) to yield8-71
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Characterization data for products

&

Following the general procedure for Table 2 (74 ®%% yield, clear oil2 as the
methylation reagent (2 equiv)}H NMR (400 MHz, CDC}) § 7.32-7.22 (m, 4H),
6.40 (d,J = 20.0 Hz, 1H), 6.23-6.14 (m, 1H), 1.87 (d5 4.0 Hz, 3H), 1.31 (s, 9H).
¥C NMR (100 MHz, CDGJ) 6 149.71, 135.21, 130.72, 125.53, 125.40, 124.9504
31.35, 18.53.

y

Following the general procedure for Table 2 (93 8% yield, clear 0il19 as the

ethylation reagent (1.5 equiviH NMR (400 MHz, CDCY) § 7.35-7.27 (m, 4H), 6.37
(d,J=16.0 Hz, 1H), 6.266.19 (m, 1H), 2.25-2.16 (m, 2H), 1.31 7 4.0 Hz, 3H),

1.31 (s, 9H), 1.08 (1) = 8.0 Hz, 3H)**C NMR (100 MHz, CDGJ) § 149.75, 135.20,
131.93, 128.48, 125.60, 125.40, 34.50, 31.34, 26.378.

f&%

Following the general procedure for Table 2 (91 ®@% yield, clear 0il26 as the
propylation reagent (1.5 equivi}H NMR (400 MHz, CDCY) § 7.40-7.26 (m, 4H),
6.34 (d,J = 16.0 Hz, 1H), 6.2%6.12 (m, 1H), 2.18 (¢q) = 8.0 Hz, 2H), 1.49 (q] =
8.0 Hz, 2H), 1.31 (s, 9H), 0.94 @,= 8.0 Hz, 3H).**C NMR (400 MHz, CDG) &
149.77, 135.21, 130.24, 129.60, 125.62, 125.40,7334.50, 31.35, 22.64, 13.75.

%

Following the general procedure for Table 3 (48 ®@% vyield, clear oil2 as the
methylation reagent (2 equiv)H NMR (400 MHz, CDCJ) & 7.377.14 (m, 5H),
6.38 (d,J = 16.0 Hz, 1H), 6.2%6.19 (m, 1H), 1.87 (d] = 8.0 Hz, 3H)*C NMR (400
MHz, CDCk) 6 137.94, 131.02, 128.50, 126.76, 125.83, 125.74518
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©/\/\
29

Following the general procedure for Table 3 (61 2% yield, clear 0il19 as the
ethylation reagent (1.5 equiv))H NMR (400 MHz, CDGJ) § 7.33 (d,J = 8.0 Hz,
2H), 7.28 (d,J = 8.0 Hz, 2H), 7.18 (tJ = 8.0 Hz, 1H), 6.36 (d) = 12.0 Hz, 1H),
6.32-6.22 (m, 1H) , 2.272.14 (m, 2H), 1.09 (t] = 8.0 Hz, 3H)*C NMR (400 MHz,
CDCls) 6 137.96, 132.67, 128.80, 128.50, 126.78, 125.93,24.3.69.

@N

30
Following the general procedure for Table 3 (53 ®@% vyield, clear oil2 as the
methylation reagent (2 equivVjt NMR (400 MHz, CDC}) § 7.18-7.12 (m, 3H), 7.01
(d,J=8.0 Hz, 1H), 6.39 (d] = 16.0 Hz, 1H), 6.26-6.18 (m, 1H), 2.33 (s, 3HRAGL(d,

J = 8.0 Hz, 3H).*C NMR (100 MHz, CDG)) & 137.99, 137.89, 131.07, 128.39,
127.55, 126.60, 125.51, 122.96, 21.45, 18.54.

Q/\/\
31

Following the general procedure for Table 3 (68 B2 yield, clear 0il19 as the
ethylation reagent (1.5 equivViit NMR (400 MHz, CDC}) § 7.20-7.13 (m, 3H), 7.01
(d, J = 8.0 Hz, 1H), 6.36 (dJ = 16.0 Hz, 1H), 6.28-6.21 (m, 1H), 2.33 (s, 3H),
2.25-2.18 (m, 2H), 1.08 (4 = 8.0 Hz, 3H)*C NMR (100 MHz, CDGJ) § 138.00,
137.91, 132.48, 128.86, 128.41, 127.58, 126.68,08226.13, 21.46, 13.74. HRMS
(El+) calcd for [GiH14" (M]™): 146.1096, found: 146.1090.

Jo R
32

Following the general procedure for Table 3 (55 ®B8% Yyield, clear oil2 as the
methylation reagent (2 equiviH NMR (400 MHz, CDC}) & 7.23 (d,J = 8.0 Hz,
2H), 7.12 (dJ = 8.0 Hz, 2H), 6.38 (d] = 16.0 Hz, 1H), 6.22-6.14 (m, 1H), 2.32 (s,
3H), 1.87 (dJ = 4.0 Hz, 3H)*C NMR (100 MHz, CDGJ) § 136.42, 135.15, 130.82,
129.19, 125.71, 124.66, 21.16, 18.51.
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oS
33

Following the general procedure for Table 3 (70 ®&% yield, clear 0il19 as the
ethylation reagent (1.5 equiv))H NMR (400 MHz, CDGJ) § 7.25 (d,J = 8.0 Hz,
2H), 7.10 (dJ = 8.0 Hz, 2H), 6.36 (d] = 16.0 Hz, 1H), 6.24-6.17 (m, 1H), 2.32 (s,
3H), 2.25-2.16 (m, 2H), 1.08 (§ = 8.0 Hz, 3H).}*C NMR (100 MHz, CDGJ) &
136.43, 135.17, 131.64, 129.18, 128.60, 125.8D,2&.1.15, 13.74.

34

Following the general procedure for Table 3 (59 B yield, clear 0il13 as the
methylation reagent (2 equivjH NMR (400 MHz, CDCJ) § 7.22 (s, 1H), 7.02 (d]
= 8.0 Hz, 1H), 6.94 (d] = 8.0 Hz, 1H), 6.58 (d] = 16.0 Hz, 1H), 6.12-6.07 (m, 1H),
2.30 (s, 3H), 2.28 (s, 3H), 1.90 @= 4.0 Hz, 3H)**C NMR (100 MHz, CDCJ) &
136.79, 135.31, 131.75, 130.06, 128.92, 127.49,682626.07, 21.07, 19.37, 18.86.

35

Following the general procedure for Table 3 (75 8@ yield, clear 0il19 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, CDCJ) § 7.23 (s, 1H), 7.02 (d]

= 8.0 Hz, 1H), 6.93 (d] = 4.0 Hz, 1H), 6.56 (d] = 16.0 Hz, 1H), 6.14-6.10 (m, 1H),
2.30 (s, 3H), 2.28 (s, 3H), 2.24-2.22 (m, 2H), 1(1.0 = 8.0 Hz, 3H)*C NMR (100
MHz, CDCk) 6 136.78, 135.31, 133.73, 131.87, 130.08, 127.56.682 126.08,
26.44, 21.06, 19.36, 13.90. HRMS (EI+) calcd forfGiq™ ([M]1): 160.1252, found:
160.1245.

o
F
36

Following the general procedure for Table 3 (51 T yield, clear 0il13 as the
methylation reagent (2 equiviH NMR (400 MHz, CDCJ) & 7.29 (t,J = 8.0 Hz, 2H),
6.97 (t,J = 8.0 Hz, 2H), 6.37 (d] = 12.0 Hz, 1H), 6.19-6.10 (m, 1H), 1.87 {d5 4.0

Hz, 3H). *C NMR (100 MHz, CDG) & 163.05, 160.61, 134.09, 134.05, 129.84,
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127.24, 127.16, 125.46, 125.44, 115.42, 115.214618%F (376 MHz, CDCJ) &
-155.99.

o

37

Following the general procedure for Table 2 (63 84f% yield, clear 0il19 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, CDC)) § 7.31 (t,J = 8.0 Hz, 2H),
6.99 (t,J = 8.0 Hz, 2H), 6.35 (d] = 16.0 Hz, 1H), 6.21-6.14 (m, 1H), 2:2518 (m,
2H), 1.08 (dJ = 8.0 Hz, 3H)*C NMR (100 MHz, CDG)) 6 163.08, 160.64, 134.10,
132.37, 127.63, 127.33, 127.26, 115.41, 115.2M26.3.65°F (376 MHz, CDGJ)

0 -155.98.

38

Following the general procedure for Table 3 (64 ®4f6 yield, clear oil2 as the
methylation reagent (2 equivjH NMR (400 MHz, CDCJ) 6 7.31 (s, 1H), 7.21-7.14
(m, 3H), 6.36-6.23 (m, 2H), 1.89 (d= 4.0 Hz, 3H)C NMR (100 MHz, CDGJ) &
139.80, 134.40, 129.80, 129.69, 127.41, 126.68,7723.24.04, 18.52.

39

Following the general procedure for Table 3 (73 Biff% yield, clear 0il19 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, CDCJ) 6 7.33 (s, 1H), 7.21-7.14
(m, 3H), 6.346.28 (m, 2H), 2.24-2.20 (m, 2H), 1.09 Jt= 8.0 Hz, 3H).**C NMR
(100 MHz, CDC}) 6 139.85, 134.41, 134.26, 129.68, 127.59, 126.69,88 124.16,
26.05, 13.51.

L
Cl

40
Following the general procedure for Table 3 (62 ®B2% yield, clear oil2 as the
methylation reagent (2 equiv), at 1D for 12 h).*H NMR (400 MHz, CDC})  7.49
(d,J=8.0 Hz, 1H), 7.33 (d] = 8.0 Hz, 1H), 7.21 (d] = 8.0 Hz, 1H), 7.14 (d] = 8.0
Hz, 1H), 6.79 (dJ = 16.0 Hz, 1H), 6.29-6.18 (m, 1H), 1.94 (d= 8.0 Hz, 3H)*°C
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NMR (100 MHz, CDCY) ¢ 135.96, 132.38, 129.58, 128.77, 127.82, 127.28,782
126.59, 18.81.

©f\/\
Cl
41

Following the general procedure for Table 3 (69 B2 yield, clear 0il19 as the
ethylation reagent (1.5 equiv))H NMR (400 MHz, CDGJ) & 7.51 (d,J = 8.0 Hz,
1H), 7.33 (dJ = 8.0 Hz, 1H), 7.18 (tJ = 8.0 Hz, 1H), 7.12 () = 8.0 Hz, 1H), 6.73
(d,J =16.0 Hz, 1H), 6.28-6.21 (m, 1H), 2:3124 (m, 2H), 1.11 (tJ = 8.0 Hz, 3H).
¥C NMR (100 MHz, CDGJ) & 135.98, 135.58, 132.55, 129.59, 127.82, 126.75,
126.59, 125.11, 26.32, 13.57.

ST

42

Following the general procedure for Table 3 (60 M@ yield, clear oil2 as the
methylation reagent (2 equiviH NMR (400 MHz, CDC}) & 7.24 (d,J = 4.0 Hz,
4H), 6.33 (d,J = 16.0 Hz, 1H), 6.2%.16 (m, 1H), 1.86 (d] = 8.0 Hz, 3H)**C NMR
(400 MHz, CDC}) 6 136.41, 132.25, 129.87, 128.60, 127.02, 126.4%118

JO

43

Following the general procedure for Table 3 (74 8% yield, clear 0il19 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, CDCJ) § 7.25 (s, 4H), 6.38.18
(m, 2H), 2.282.16 (m, 2H), 1.09 (t) = 8.0 Hz, 3H)!*C NMR (400 MHz, CDG)) &
136.44, 133.38, 132.26, 128.58, 127.64, 127.104268.3.54.

o
Br

44

Following the general procedure for Table 3 (78 B8@% yield, clear 0il13 as the
methylation reagent (2 equiviH NMR (400 MHz, CDC}) & 7.41 (d,J = 8.0 Hz,
2H), 7.17 (dJ = 12.0 Hz, 2H), 6.35 (dl = 16.0 Hz, 1H), 6.27-6.18 (m, 1H), 1.88 (d,
J = 8.0 Hz, 3H)."*C NMR (100 MHz, CDGJ) & 136.85, 131.54, 129.92, 127.38,
126.66, 120.35, 18.54.
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/@/\/\
Br

45

Following the general procedure for Table 3 (87 8@ yield, clear 0il19 as the
ethylation reagent (1.5 equivi)H NMR (400 MHz, CDC}) § 7.41 (d,J = 12.0 Hz,
2H), 7.20 (dJ = 8.0 Hz, 2H), 6.33-6.23 (m, 1H), 2.25-2.21 (m,)2H08 (d,J = 8.0
Hz, 3H). **C NMR (100 MHz, CDGJ) & 136.89, 133.53, 131.54, 127.70, 120.48,
26.08, 13.53.

/[::T/Qb/\\
AcO

46

Following the general procedure for Table 3 (47 B@% yield, clear 0il19 as the
ethylation reagent (1.5 equiv), at -36~25°C for 5 h)."H NMR (400 MHz, CDCJ)
§ 7.34 (d,J = 8.0 Hz, 2H), 7.01 (dJ = 8.0 Hz, 2H), 6.37 (dJ = 16.0 Hz, 1H),
6.15-6.17 (m, 1H), 2.28 (s, 3H), 2.25-2.18 (m, 2HP8 (t,J = 8.0 Hz, 3H)*C NMR
(100 MHz, CDC}) 6 168.51, 148.39, 134.76, 131.89, 126.81, 125.76,4R 24.99,
20.09, 12.58. HRMS (El+) calcd for [4140,]" ([M]): 190.0994, found: 190.0986.

oA
MeO

47

Following the general procedure for Table 3 (55 ®itf% yield, clear 0il19 as the
ethylation reagent (1.2 equiv), Fe(OTfR.5 mol%), at -15C~65°C for 9 h).'H
NMR (400 MHz, CDC4) § 7.28 (d,J = 8.0 Hz, 2H), 6.84 (d] = 8.0 Hz, 2H), 6.34 (d,
J=16.0 Hz, 1H), 6.16-6.09 (m, 1H), 3.79 (s, 3HR42.17 (M, 2H), 1.08 (1 = 8.0
Hz, 3H). 3¢ NMR (100 MHz, CD@) 6 158.61, 130.82, 130.55, 128.13, 126.97,
113.92, 55.29, 26.04, 13.81.

o
HOOC

48

Following the general procedure for Table 3 (49 6@ yield, white solid18 as the
methylation reagent (2 equivfH NMR (400 MHz, DMSO-8) § 7.88 (d,J = 8.0 Hz,
2H), 7.50 (dJ = 8.0 Hz, 2H), 6.52-6.42 (m, 2H), 1.88 (b 4.0 Hz, 3H)*C NMR
(100 MHz, DMSO-&) 6 167.60, 142.20, 130.57, 130.14, 129.37, 129.26,1172
18.90. HRMS (El+) calcd for [GH1002] " ([M] 7): 162.0681, found: 162.0685.
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o
HOOC

49

Following the general procedure for Table 3 (62 @ yield, white solid22 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, DMSO-8) § 7.88 (d,J = 8.0 Hz,
2H), 7.51 (dJ = 8.0 Hz, 2H), 6.55-6.44 (m, 2H), 2.27-2.20 (m,)2H06 (t,J = 8.0
Hz, 3H).13C NMR (100 MHz, DMSO-&) 0 167.62, 142.20, 135.82, 130.14, 128.36,
126.27, 26.05, 13.77. HRMS (El+) calcd for{B1,0:]" ([M]*}): 176.0837, found:
176.0840.

/@/\/
(HO),B

50

Following the general procedure for Table 3 (47 B0 yield, white solid18 as the
methylation reagent, (2 equiv)H NMR (400 MHz, DMSO-8) 5 7.97 (s, 2H), 7.73
(d,J =8.0 Hz, 2H), 7.34 (d]) = 8.0 Hz, 2H), 6.43-6.30 (m, 2H), 1.86 JtF 8.0 Hz,
3H). °C NMR (100 MHz, DMSO-8) § 139.38, 134.90, 131.45, 126.59, 125.20,
18.82. HRMS (ESI) calcd for gE110BO,]” ([M-H]): 161.0779, found: 161.0781.

J@M
(HO),B

51

Following the general procedure for Table 3 (60 6&f0o yield, white solid22 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, DMSO-8) § 7.97 (s, 2H), 7.74 (d,
J = 8.0 Hz, 2H), 7.35 (d] = 8.0 Hz, 2H), 6.41-6.35 (m, 2H), 2.21-2.20 (m,)2H05

(t, J = 8.0 Hz, 3H)*C NMR (100 MHz, DMSO-8) § 139.35, 134.91, 133.34, 129.21,
125.29, 26.00, 13.96. HRMS (ESI) calcd fordd:,BO,]" ([M-H]): 175.0938, found:
175.0931.

N
MezNﬁv

52

Following the general procedure for Table 3 (70 B@fo yield, light yellow liquid2
as the methylation reagent (2 equiv)). NMR (400 MHz, CDC}) & 7.29 (d,J = 8.0
Hz, 2H), 7.23 (d, = 8.0 Hz, 2H), 6.41 (d] = 16.0 Hz, 1H), 6.27-6.16 (m, 1H), 3.39
(s, 2H), 2.23 (s, 6H), 1.86 (d,= 8.0 Hz, 3H)*C NMR (100 MHz, CDGJ) & 137.34,
136.81, 130.76, 129.31, 125.69, 125.41, 64.13,%48.8.51. HRMS (EI+) calcd for

[C1oH1N]™ (IM]): 175.1361, found: 175.1355.
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oA

53

Following the general procedure for Table 3 (49 B®% yield, clear 0il13 as the
methylation reagent (2 equivjH NMR (400 MHz, CDCJ) § 7.30 (s, 4H), 6.41 (d]
= 16.0 Hz, 1H), 6.30-6.21 (m, 1H), 4.57 (s, 2HB8L(d,J = 8.0 Hz, 3H)*C NMR
(100 MHz, CDC}) 6 138.20, 135.79, 130.42, 128.86, 126.63, 126.142,748.8.56.

T

54

Following the general procedure for Table 3 (73 Bf% yield, clear 0il19 as the
ethylation reagent (1.5 equiviH NMR (400 MHz, CDCY) § 7.34-7.29 (m, 4H), 6.39
(d,J = 16.0 Hz, 1H), 6.32-6.25 (m, 1H), 4.57 (s, 2HR722.20 (m, 2H), 1.09 (1] =
8.0 Hz, 3H).2*C NMR (100 MHz, CDGJ) & 138.23, 135.81, 133.54, 128.86, 128.18,
126.23, 46.28, 26.10, 13.59. HRMS (El+) calcd 8i:H:zCI]" ([M]™): 180.0706,
found: 180.0702.

W
55

Following the general procedure for Table 3 (55 &0 yield, clear oil, E/Z=3.4:1,
13 as the methylation reagent (2 equiv)). NMR (400 MHz, CDC}) § 7.28 (d,J =
8.0 Hz, 2H), 7.12 (dJ = 8.0 Hz, 2H), 5.8%.80 (m, 1H), 2.33 (s, 3H), 2.01 (s, 3H),
1.79 (d,J = 8.0 Hz, 3H).**C NMR (100 MHz, CDGJ) & 141.18, 136.02, 135.29,
128.86, 125.40, 121.65, 21.03, 15.51, 14.33.

W
56

Following the general procedure for Table 3 (60 o yield, clear oil, E/Z=3.6:1,
19 as the ethylation reagent (1.1 equiv)). NMR (400 MHz, CDGY) 6 7.27 (d,J =
8.0 Hz, 2H), 7.10 (d] = 8.0 Hz, 2H), 5.74 (1 = 8.0 Hz, 1H), 2.33 (s, 3H), 2.23.17
(m, 2H), 2.01 (s, 3H), 1.05 @,= 8.0 Hz, 3H)*C NMR (400 MHz, CDGJ) 5 141.12,
136.05, 133.82, 129.49, 128.84, 125.45, 22.04,195.64, 14.17.
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57

Following the general procedure for Table 3 (59 64f6 yield, clear 0il19 as the

ethylation reagent (1.5 equiviH NMR (400 MHz, CDC)) § 7.77 (t,J = 8.0 Hz, 3H),
7.67 (s, 1H), 7.59 (d] = 8.0 Hz, 1H), 7.467.38 (m, 2H), 6.56 (d] = 16.0 Hz, 1H),

6.44-6.37(m, 1H), 2.32-2.26 (m, 2H), 1.13 Jcs 8.0 Hz, 3H).*C NMR (100 MHz,

CDCl;) 6 135.42, 133.74, 133.17, 132.65, 128.92, 128.0%3,882 127.64, 126.11,
125.42,125.32, 123.58, 26.22, 13.71.

N
Me é

58

Following the general procedure for Table 3 (31 6@ yield, clear oil, E/Z=8:12

as the ethylation reagent (1.1 equiv), Fe(@T2)5 mol%), THF (2 mL), at -1%5C~25

°C for 6 h).'H NMR (400 MHz, CDGJ) & 5.56 (d,J = 8.0 Hz, 1H), 2.36 (q] = 8.0

Hz, 2H), 2.262.17 (m, 2H), 1.80 (8H), 1.18 (tJ = 8.0 Hz, 3H), 0.97 (1] = 8.0 Hz,
3H). *C NMR (100 MHz, CDGJ) § 138.21, 117.46, 94.92, 79.09, 23.79, 23.39, 14.21,
13.66, 13.16. HRMS (El+) calcd for {814 ((M]*): 122.1096, found: 122.1091.

©/\/\#\

59

Following the general procedure for Table 3 (50 B#f0 yield, clear oil, E/Z=2.3:1,
22 as the ethylation reagent (1.0 equiv), Fe(@T2)5 mol%), THF (2 mL), at -1%C
for 4 h). '"H NMR (400 MHz, CDC}) & 7.44-7.34 (m, 2H), 7.33-7.26 (m, 2H),
7.23-7.16 (m, 1H), 7.11-7.01 (m, 0.34H), 6.80-6(0 0.68H), 6.56-6.41 (m, 1.03H),
6.26-6.07 (m, 0.93H), 5.94-5.79 (m, 0.65H), 5.6855(m, 0.28H), 2.35-2.27 (m,
0.63H), 2.22-2.11 (m, 1.47H), 1.05 Jt= 8.0 Hz, 3H)*C NMR (100 MHz, CDGJ)

o 137.72, 137.42, 134.89, 131.98, 129.99, 129.58,582 128.55, 128.11, 127.34,
127.07, 126.33, 126.14, 124.39, 25.89, 21.36, 14.345.
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Synthetic applications of natural products and drugmolecules

61a

Following the general procedure for Table 3 (99 61 yield, light yellow 0il22 as
the ethylation reagent (1.65 equiv), THF (2 mL)P&C for 2 h and 46C for 14 h).
IH NMR (400 MHz, CDCJ) § 7.09 (d,J = 12.0 Hz, 1H), 6.30 (d] = 12.0 Hz, 1H),
6.25 (s, 1H), 5.87 (s, 1H), 2.56-2.50 (m, 1H), 2(d1] = 8.0 Hz, 2H), 2.16-2.13 (m,
3H), 1.93-1.90 (m, 2H), 1.75-1.64 (m, 2H), 1.523L(n, 4H), 1.351.32 (m, 1H),
1.19 (s, 3H), 1.00 (s, 3H), 0.92 (= 8.0 Hz, 3H).2*C NMR (100 MHz, CDGJ)
219.29, 186.53, 162.08, 153.66, 136.79, 131.87,7427121.72, 49.08, 48.80, 47.79,
41.28, 37.27, 35.60, 34.68, 31.30, 21.70, 21.444®120.24, 13.91, 13.86. HRMS
(El+) calcd for [GoH260,]" ([M] ): 324.2089, found: 324.2085.

Following the general procedure for Table 3 (70 #id yield, light yellow 0il22 as
the ethylation reagent (1 equiv), THF (2 mL), & °C for 4 h)."H NMR (400 MHz,
CDCl3) 6 6.46 (d,J = 8.0 Hz, 1H), 6.32 (d] = 12.0 Hz, 1H), 4.81 (1] = 8.0 Hz, 1H),
2.91-2.79 (m, 2H), 2.762.64 (m, 1H), 2.522.42 (m, 2H), 2.422.26 (m, 5H), 2.09 (s,
3H), 1.971.89 (m, 1H), 1.831.67 (m, 2H), 1.641.48 (m, 3H), 1.291.25 (m, 2H),
1.01-0.92 (m, 6H)."*C NMR (400 MHz, CDG)) & 198.23, 171.16, 149.87, 140.26,
139.16, 135.83, 128.49, 123.83, 78.64, 47.67, 487102, 36.84, 27.70, 27.51, 26.75,
24.62, 23.24, 21.13, 18.83, 14.50, 13.01. HRMS YEhtcd for [GoHo604]" ([M]):
340.2038, found: 340.2044.
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Following the general procedure for Table 3 (70 3% vyield, white solid,
experiment run on 0.25 mmol scak? as the ethylation reagent (1.5 equiv), Fe(@Tf)
(5 mol%), dioxane (1 mL), at &€ for 10 hours)*H NMR (400 MHz, CDC}) § 7.22

(d, J = 8.0 Hz, 1H), 7.14 (dJ = 8.0 Hz, 1H), 7.07 (s, 1H), 6.38-6.13 (m, 2H),
2.96-2.83 (m, 2H), 2.51 (ddl; = 8.0 Hz,J,= 8.0 Hz, 1H), 2.56-2.44 (m, 1H),
2.44-2.36 (m, 1H), 2.31-1.93 (m, 7H), 1.66-1.36 @Hl), 1.08 (t,J = 8.0 Hz, 3H),
0.90 (s, 3H)*C NMR (400 MHz, CDGJ) 6 220.96, 138.39, 136.46, 135.61, 132.10,
128.45, 126.53, 125.49, 123.39, 50.52, 48.02, 48824, 35.89, 31.62, 29.43, 26.57,
26.09, 25.76, 21.62, 13.87, 13.75. HRMS (ESI) cdiad [CooH290]" ([M+H]™):
309.2213, found: 309.2214.

TBDPSOUO
0
CH; O

HaCY
67

The method was following the refererfcExperiment run on 4 mmol scale (2309 mg,
88% vyield, white solid)*H NMR (400 MHz, CDC}) & 7.677.59 (m, 4H), 7.477.37
(m, 6H), 5.98 (dJ = 8.0 Hz, 1H), 5.815.72 (m, 1H), 5.51 (s, 1H), 5.32 @= 4.0 Hz,
1H), 4.78-4.65 (m, 1H), 4.27 (d,= 4.0 Hz, 1H), 2.62-2.22 (m, 4H), 2.06-1.61 (m,
6H), 1.60-1.44 (m, 4H), 1.30-1.23 (m, 2H), 1.146L(tn, 18H), 0.87 (dJ = 8.0 Hz,
3H), 0.82 (t,J = 8.0 Hz, 3H)*C NMR (400 MHz, CDGJ) § 177.54, 170.16, 135.66,
133.20, 133.10, 132.89, 131.63, 130.08, 129.71,452827.92, 68.02, 64.50, 42.96,
38.95, 37.48, 36.75, 36.46, 33.21, 33.04, 32.74683027.35, 26.92, 24.82, 24.72,
24.31, 23.02, 19.10, 13.90, 9.34.

S-25



TBDPSOUO
CH; O ©

68

Following the general procedure for Table 3 (82 d®f6 (60% BRSM) yield, clear
oil, experiment run on 0.25 mmol scal®? as the ethylation reagent (2 equiv),
Fe(OTf)s (10 mol%), THF (2 mL), at ice-salt bath for 2 tt,for 2 h, 60°C for 3 h).
'H NMR (400 MHz, CDC}) § 7.65-7.59 (m, 5H), 7.43-7.37 (m, 5H), 6.40 J&; 8.0
Hz, 1H), 5.855.69 (m, 1H), 5.24 (d) = 4.0 Hz, 1H), 4.74-4.66 (m, 1H), 4.28-4.22
(m, 1H), 2.53-2.30 (m, 5H), 2.27-2.07 (m, 3H), 041 (m, 6H), 1.57-1.53 (m, 2H),
1.40-1.33 (m, 2H), 1.16-1.14 (m, 2H), 1.13-1.10 4i), 1.08-1.01 (m, 15H), 0.88 (d,
J = 8.0 Hz, 3H), 0.82 (tJ = 8.0 Hz, 3H).**C NMR (400 MHz, CDGJ) & 177.69,
170.21, 138.75, 135.65, 133.20, 133.10, 132.86,0630127.91, 124.89, 123.52,
68.63, 64.55, 64.48, 42.94, 38.94, 38.10, 37.0753633.52, 33.19, 32.98, 30.89,
30.40, 29.70, 26.91, 26.87, 24.84, 24.61, 24.26{232.07, 19.10, 14.34, 13.94,
9.30. HRMS (ESI) calcd for [3HeoOsSiNa]” ([M+Na]*): 707.4102, found: 707.4106.
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Example of un-conjugated olefin

Following the general procedure for Table 3 (94 M8Q% vyield (40% RSM),
E/Z=1.9:1, white solid22 as the ethylation reagent (4 equiv), Fe(@TH0 mol%),
dioxane (2 mL), at 68C for 30 min)."H NMR (400 MHz, CDCJ) § 5.11 (t,J = 8.0
Hz, 0.64H), 4.99 (1) = 8.0 Hz, 0.36H), 4.344.33 (m, 1H), 3.80 (d] = 8.0 Hz, 1H),
3.39-3.31 (m, 1H), 3.21-3.17 (m, 1H), 2.78-2.72 ("W83H), 2.34-2.28 (m, 0.67H),
2.00-1.93 (m, 4H), 1.80-1.73 (m, 4H), 1.69-1.64 8H), 1.62 (s, 3H), 1.60-1.57 (m,
4H), 1.52 (s, 3H), 1.42-1.37 (m, 5H), 1.26 (s, 3HP3-1.02 (m, 4H), 0.97 (s, 6H),
0.94-0.88 (m, 4H), 0.82 (s, 3H), 0.76 (s, 3HC NMR (400 MHz, CDGQJ) 5 138.74,
138.51, 126.32, 126.29, 79.01, 78.99, 74.08, 6@G@®5, 55.30, 50.47, 50.37, 49.70,
48.25, 47.83, 47.57, 42.76, 42.73, 40.92, 40.90064038.87, 38.77, 38.72, 37.49,
37.29, 37.17, 37.15, 35.61, 34.23, 34.05, 29.7125929.21, 29.03, 27.99, 27.38,
27.08, 27.06, 24.84, 24.67, 23.29, 21.15, 20.884020.72, 19.53, 18.32, 16.13,
16.10, 16.02, 15.97, 15.37, 14.79, 14.76, 14.579713HRMS (ESI) calcd for
[C32H5505]" ([M+H]™): 471.4197, found: 471.4191.

Mechanistic study |

Fe(OTf), 5 mol%

0
S, ©)J\0/O\’< TEMPO, 2 equiv N
Dioxane, 80 °C, 12 h
3

1 2

2eq not observed

4-tert-butylstyrenel (80 mg, 0.5 mmol), Peroxid2 (194 mg, 1.0 mmol), Fe(OT)
(12.6 mg, 5 mol%), TEMPO (156 mg, 1.0 mmol) anddigkane (2 mL) were added
into a flame dried schlenk tube with a stirring bad the reaction mixture was heated
to 80°C for 12 hours. The reaction mixture was coole@rtbient temperature and
filtered through the diatomite. Then, the solutivas detected by GC-MS and the
product3 was not observed
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N 0 Fe(OTf)s, 5 mol% «
N @O/OK NHPI, 2 equiv
+
Dioxane, 80 °C, 12 h 0=>N (0]
1 2 3

71
2eq not observed observed By GC-MS

4-tert-butylstyrenel (80 mg, 0.5 mmol), Peroxid2 (194 mg, 1.0 mmol), Fe(OT)
(12.6 mg, 5 mol%), NHPI (163 mg, 1.0 mmol) and didxane (2 mL) were added
into a flame dried schlenk tube with a stirring bad the reaction mixture was heated
to 80°C for 12 hours. The reaction mixture was coole@rtbient temperature and
filtered through the diatomite. Then, the solutivas detected by GC-MS and the
product3 was not observeé®9was observed by GC-MS.

Mechanistic study Il

« 0 Fe(OTf)s, 5 mol% OMe
+ ©)J\O/Oj< MeOH, 6 equiv
Dioxane, 50 °C, 12 h
1 2 72
2eq Isolated yield:30%

4-tert-butylstyrenel (80 mg, 0.5 mmol), Peroxid2 (194 mg, 1.0 mmol), Fe(OT)
(12.6 mg, 5 mol%), CEOH (96 mg, 3 mmol) and 1,4-dioxane (2 mL) were adde
into a flame dried schlenk tube with a stirring bad the reaction mixture was heated
to 50°C for 12 hours. Then, the reaction mixture was edab ambient temperature.
The reaction solution was diluted with ethyl acetatd filtrated through the diatomite.
The filtrate was concentrated by rotary evaporatioder reduced pressure and the
residue was purified by column chromatography tioasgel (hexanes/ethyl acetate =
20/1~3/1) to yield72 (31 mg, 30%).

OMe

72

'H NMR (400 MHz, CDCY) 6 7.36 (d,J = 8.0 Hz, 2H), 7.21 (d] = 8.0 Hz, 2H), 3.99
(t, J = 8.0 Hz, 1H), 3.21 (s, 3H), 1.85-1.78 (m, 1HYQ1.62 (m, 1H), 1.32 (s, 9H),
0.88 (t,J = 8.0 Hz, 3H)."*C NMR (400 MHz, CDG)) § 150.25, 139.09, 126.43,
125.13, 85.31, 56.65, 34.50, 31.41, 30.84, 10.31.
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