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1. General information

Commercial reagents were purchased from Aldrich Chemical, Alfa Aesar, TCI, Strem, Acros,
Energy Chemical, J&K Chemical, Innochem and were used as received. All catalytic reactions were
run in dried glassware. Thin layer chromatography (TLC) was performed on EMD precoated plates
(silica gel 60 F254, Art 5715) and visualized by fluorescence quenching under UV light and by
staining with phosphomolybdic acid or potassium permanganate, respectively. Column
chromatography was performed on EMD Silica Gel 60 (300-400 Mesh) using a forced flow of 0.5—
1.0 bar. *H NMR (400 MHz), *C NMR (100 MHz) and *°F (376 MHz) were measured on a Bruker
AVANCE I11-400 spectrometer. Chemical shifts are expressed in parts per million (ppm) with
respect to the residual solvent peak. Coupling constants are reported as Hertz (Hz), signal shapes
and splitting patterns are indicated as follows: s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet.
GC-MS spectra were performed on Agilent 5977A Series (El Source). High Resolution Mass
spectra were performed on Agilent 1260 Series (ESI Source). High-pressure liquid chromatography
(HPLC) was performed on Agilent 1260 Series chromatographs using chiral columns as noted for
each compound. Optical rotations were measured on an automatic polarimeter with [a]p?° values
reported in degrees; concentration (c) is in g/100 mL.

The allylic acetates (1) and alkyl bromides (2)? and chiral allylic acetate (S)-10’ 2 were prepared

according to the literature procedure.
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2. Numberings and structures of all compounds
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3. General procedure for the synthesis of racemic products 3

HE
OAc Ir(ppy),(dtbbpy)PFg R R R
R R Pd,(dba),, L )
Ar Z "Ry + M - R'KH\/R
R R "Br  Cs,COj MeCN, N,
blue LED, 12 h Ar
(+)1 2 (+)-3

General Procedure A: In a nitrogen-filled glovebox, an 8 mL screw-cap test tube, equipped with a
magnetic stir bar, charged with Pdx(dba); (2.3 mg, 0.0025 mmol, 2.5 mol%), racemic-2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (3.7 mg, 0.006 mmol, 6 mol%), anhydrous MeCN (2.0 mL)
was added and the mixture was stirred for 30 min. Then the following chemicals were added in turn:
Ir(ppy)2(dtbbpy)PFs (2.0 mg, 0.002 mmol, 2.0 mol%), Cs,COs3 (65.2 mg, 0.2 mmol, 2.0 equiv), HE
(50.7 mg, 0.2 mmol, 2.0 equiv), allylic acetates 1 (0.1 mmol, 1.0 equiv), alkyl bromides 2 (0.3
mmol, 3.0 equiv) and anhydrous MeCN (2.0 mL). The reaction tube was sealed with a Teflon screw
cap, removed from the glove box. The reaction mixture was stirred vigorously under 45W blue LED
lights at room temperature for 12h. Next, the reaction mixture was transferred to a 250 mL
separatory funnel, rinsed/diluted with 100 mL ether, and washed with 100 mL deionized water
(twice) and finally 100 mL brine. The organic phase was concentrated under vacuum and purified

by chromatography.
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4. General procedure for asymmetric allylic alkylation

HE
OAc Ir(ppy)2(dtbbpy)PFe R R R
R R Pd,(dba)s, L X
Ar ZoR, * X > R.)@H\/R
R1 R' Br CSZCO3, MeCN, N2
blue LED, 12 h Ar
(#)-1 2 3

General Procedure B (in-glovebox): In a nitrogen-filled glovebox, an 8 mL screw-cap test tube,
equipped with a magnetic stir bar, charged with Pdz(dba)s (2.3 mg, 0.0025 mmol, 2.5 mol%), (R)-
2,2'-bis((3,5-di-tert-butyl-4-methoxyphenyl)-A2-phosphaneyl)-1,1'-binaphthalene  (L1) (7.4 mg,
0.006 mmol, 6 mol%), anhydrous MeCN (2.0 mL) was added and the mixture was stirred for 30
min. Then the following chemicals were added in turn: Ir(ppy)2(dtbbpy)PFs (2.0 mg, 0.002 mmol,
2.0 mol%), Cs2CO3 (65.2 mg, 0.2 mmol, 2.0 equiv), HE (50.7 mg, 0.2 mmol, 2.0 equiv), allylic
acetates 1 (0.1 mmol, 1.0 equiv), alkyl bromides 2 (0.3 mmol, 3.0 equiv) and anhydrous MeCN (2.0
mL). The reaction tube was sealed with a Teflon screw cap, removed from the glove box. The
reaction mixture was stirred vigorously under 45W blue LED lights at room temperature for 12h.
Next, the reaction mixture was transferred to a 250 mL separatory funnel, rinsed/diluted with 100
mL ether, and washed with 100 mL deionized water (twice) and finally 100 mL brine. The organic
phase was concentrated under vacuum and purified by chromatography.

General Procedure B’ In a nitrogen-filled glovebox, an 8 mL screw-cap test tube, equipped with a
magnetic stir bar, charged with Pd>(dba)s (2.3 mg, 0.0025 mmol, 2.5 mol%), (R)- 2,2'-bis((3,5-di-
tert-butyl-4-methoxyphenyl)-A?-phosphaneyl)-1,1'-binaphthalene (L1) (7.4 mg, 0.006 mmol, 6
mol%), anhydrous MeCN (2.0 mL) was added and the mixture was stirred for 30 min. Then the
following chemicals were added in turn: Ir(ppy)z(dtbbpy)PFs (2.0 mg, 0.002 mmol, 2.0 mol%),
Cs2CO03 (65.2 mg, 0.2 mmol, 2.0 equiv), HE (50.7 mg, 0.2 mmol, 2.0 equiv), allylic acetates 1 (0.1
mmol, 1.0 equiv), alkyl bromides 2 (0.3 mmol, 3.0 equiv) and anhydrous MeCN (2.0 mL). The
reaction tube was sealed with a Teflon screw cap, removed from the glove box. The reaction
mixture was stirred vigorously under 45W blue LED lights at 0 °C for 12h. Next, the reaction
mixture was transferred to a 250 mL separatory funnel, rinsed/diluted with 100 mL ether, and
washed with 100 mL deionized water (twice) and finally 100 mL brine. The organic phase was
concentrated under vacuum and purified by chromatography.
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Reaction Setup

Medium-sized screw-cap test tubes (8 mL) were used for all 0.1 mmol scale reactions: Fisherl3 x

100 mm tubes (Cat. No. 14-959-35C)

Cap with Septa: Thermo Scientific ASM PHN CAP w/PTFE/SIL (Cat. No. 03378316)

S9



5. Gram-scale preparation of 3a

HE

OAc Me Me Ir(ppy)2(dtbbpy)PFg /\I\/I;/Me

Pd2(dba)3, L1 /) \ Me

A e + Ph Y
PMP Me Ph/\)<Br
082003, CH3CN, N2 PMP
blue LED, 12 h
1a 2a 3a

1 mmol 3 mmol 53% (162.3mg), 90% ee
220mg 681mg >95:5rmr;>955 E:Z

In a nitrogen-filled glovebox, a 500 mL round bottom flask, equipped with a magnetic stir bar,
charged with Pdy(dba); (23 mg, 0.025 mmol, 2.5 mol%), (R)- 2,2'-bis((3,5-di-tert-butyl-4-
methoxyphenyl)-A?-phosphaneyl)-1,1'-binaphthalene (L1) (74 mg, 0.06 mmol, 6 mol%), anhydrous
CH3CN (50.0 mL) was added and the mixture was stirred for 30 min. Then the following chemicals
were added in turn: Ir(ppy)2(dtbbpy)PFe (20.0 mg, 0.02 mmol, 2.0 mol%), Cs,COz (652 mg, 2
mmol, 2.0 equiv), HE (50.7 mg, 2 mmol, 2.0 equiv), allylic acetates 1a (220 mg, 1 mmol, 1.0
equiv), alkyl bromides 2a (681 mg, 3 mmol, 3.0 equiv) and anhydrous CH3CN (50.0 mL). The
reaction tube was sealed with a Teflon screw cap, removed from the glove box. The reaction
mixture was stirred vigorously under 45W blue LED lights at room temperature for 12h.

The reaction mixture was then transferred to a 500 mL separatory funnel, rinsed/diluted with 200
mL ether, and washed with 200 mL deionized water (twice) and finally 100 mL brine. The organic
phase was concentrated under vacuum and purified by chromatography (53% (162.3mg); 90% ee; >

95:5rr; >95:5 E:Z).
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6. Optimization of the conditions for 3a

Table S1. Screening of the chiral ligands?

HE i
Ir(ppY),(dtbbpy)PF, Me M Me Me !
OAc Me_ Me Pd e _Me | EtO,C CO,Et
2(dba);, L / PMP | 2 2
Ay T oS o M thf\v i | |
PMP Me Ph Br '
Cs,CO3, MeCN, N, PMP Me i Me N™ Me
blue LED, 12 h i H
1a 2a 3a 3a
HE
OMe i 1
O 1O CO ® COLITT
PPh, (0] PPh, (0) PPh, MeO PPh, P L J2
] ! PPh, o ! PPh, EO ‘ PPh,  MeO ‘ PPhy g ‘ P C
o (o) Me
OMe L 1o
34%, 78% ee, 37%, 84% ee, 34%, 84% ee,
86:14 rr 84:16 rr 88:12 rr 34%, 84% ee, 83:17 rr 29%, 71% ee, 81:19 rr
) . ) . [ Me 1
OMe Bu Bu OMe CF3
CO
® 0 O o,
MeO PL Bu J, MeO P Bu |, MeO PL CF3l, Pl Me ]
MeO l PJ Bu | MeO ] PJ ‘Bu | MeO g P CF3 OO Q
; OMeg ; L Me J2
OMe | Bu 1, | Bu 15 OMe | CFs J2
24%, 98% ee, 955 rr 30%, 98% ee, 96:4 rr Trace 42%, 66% ee, 81:19 rr
[ Bu ] [ tBu 1 M By 1
100 NEles @ )
: Pl Bulz i O PL Bul2z  Meo Pl Bu |,
: O‘ P QiB“ ) g P Bu|  MeO PL Bu
OMg ¢} QOME ‘ QOME
1
| ‘Bu 1s | Bu 15 | Bu 1,
51%,.94% ee, 91:9 rr ‘ 15%, 96% ee, 92:8 rr 27%, 98% ee, 94:6 rr

#Reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), HE(0.2 mmol), Cs,CO3(0.2 mmol), Pd>(dba)s
(2.5 mol %), ligand (6 mol %), and Ir(ppy)2(dtbbpy)PFs (2 mol %) in MeCN (4.0 mL) was
irradiated by 45 W blue LEDs for 12 h. ®The yield and regioselectivity (rr) were determined by GC.
°Enantiomeric excess (ee) values determined by HPLC on a chiral stationary phase. PMP = para-

methoxyphenyl.
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Table S2. Screening of the reductant®

[H]
Ir(ppy),(dtbbpy)PFg Me M Me_Me
OAc Me_Me pd e Ve
,(dba);, L1 / PMP
PMP;\/AMe ' Ph/\)(Br Ph/\)//"'(NMeJr Ph/\)émﬁ\v

Cs,C0;, MeCN, N,
blue LED, 12 h PMP Me

1a 2a

E EtOZCj\/\/ECOZEt MeO,C CO,Me iPro,C CO,/Pr
O X XX

Me N Me . Me N Me Me N Me
H ' H H
55%, 94% ee, 92:8 rr : 50%, 96% ee, 93:7 rr 22%, 96% ee, 95:5 rr
N N N N
- . H H
DIPEA TEA iPr,NH Cy,NH
23%, 92% ee, 15%, 94% ee,
928 rr 92:8 ror trace trace

#Reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), the reductant (0.2 mmol), Cs2C0O3(0.2 mmol),
Pd2(dba)s (2.5 mol %), ligand (6 mol %), and Ir(ppy)2(dtbbpy)PFs (2 mol %) in MeCN (4.0 mL)
was irradiated by 45 W blue LEDs for 12 h. °The yield and regioselectivity (rr) were determined by
GC. “Enantiomeric excess (ee) values determined by HPLC on a chiral stationary phase. PMP =

para-methoxyphenyl.
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Table S3: Examination of Photocatalysts®

HE
PC ‘

OAc Me_ Me Me Me Me, Me | Et0,C CO,Et

/K/\ + /\)< Pdz(dba, L1 /\)é”r. Xy Me + /\)4“« X PMP 3 ’ ‘ ‘ ‘
PMP Me Ph Br Ph e Ph Y ‘

Cs,CO03, MeCN, N, PMP Me i Me N~ "Me
blue LED, 12 h ! H
1a 2a 3a 3

R'= R2 = H, Ir(ppy),(dtbbpy)PF (1): R'= R? = H, Ir(ppy)a(bpy)PFe (IV): R'=R? = H, Ir(ppy),(dMebpy)PFs (VII):
51%, 94% ee, 92:8 rr 30%, 94% ee, 94:6 rr 30%, 94% ee, 94:6 rr
R' = CF3; R? = F, In(dFCF3ppy),(dtbbpy)PFg (II): R' = CF3 RZ=F, I(dFCFppy)a(bpy)PFs (V): R’ = CF3; R? = F, Ir(dFCF3ppy)a(dMebpy)PFg (VIII):
N.D. N.D. N.D.
R' = CHg; R? = F, Ir(dFMeppy),(dtbbpy)PFg (1ll): R" = CHjy; R? = F, Ir(dFMeppy),(bpy)PFg (VI):
29%, 96% ee, 93:7 rr 27%, 94% ee, 93:7 rr

2Reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), HE(0.2 mmol), Cs.C0O3(0.2 mmol), Pdz(dba)s
(2.5 mol %), L1 (6 mol %), and PC (2 mol %) in MeCN (4.0 mL) was irradiated by 45 W blue
LEDs for 12 h. ®The yield and regioselectivity (rr) were determined by GC. “Enantiomeric excess

(ee) values determined by HPLC on a chiral stationary phase. PMP = para-methoxyphenyl.
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Table S4. Reaction conditions optimization®

HE

blue LED, 12h PMP Me poMe g e
1a 2a 3a 3a’ |
Entry 2a(x mmol) la(y mmol) HE(z mmol) yield® ee’ re

1 0.1 0.15 0.2 53% 96% 93:7
2 0.1 0.2 0.2 58% 96% 95:5
3 0.1 0.2 0.3 64% 96% 95:5
4 0.1 0.3 0.2 63% 96% >95:5
5 0.1 0.3 0.3 60% 96% >95:5
6 0.2 0.1 0.2 56% 96% >95:5
7 0.2 0.1 0.3 63% 96% >95:5
8 0.3 0.1 0.2 70% 96% >95:5
9 0.3 0.1 0.3 66% 96% >95:5

#Reaction conditions: la, 2a, HE, Cs2COs, Pdz(dba); (2.5 mol %), ligand (6 mol %), and
Ir(ppy)2(dtbbpy)PFs (2 mol %) in MeCN (4.0 mL) was irradiated by 45 W blue LEDs for 12 h. °The
yield and regioselectivity (rr) were determined by GC. “Enantiomeric excess (ee) values determined

by HPLC on a chiral stationary phase. PMP = para-methoxyphenyl.
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7. Proof of stereochemistry

In our previous work*, we described photoredox/Pd-cocatalyzed enantioselective coupling of
allyl esters with 4-alkyl-1,4-dihydropyridines. The (R)-configuration of the product was established
unambiguously by single crystal X-ray diffraction analysis (Figure S1a). When la was alkylated
with 4-alkyl-1,4-dihydropyridines 6 under the same conditions, the absolute configuration of (S)-3w
was also assigned as “S” based on the assumption that the two reactions proceed through a similar

pathway (Figure S1b).

a) our previous work:

Ir(ppy)2(dtobpy)PFg LR
OAc 2 DHP sz(dba)3, L* RBI/

R 1
s R
+ > 27",
3>|/ R A
Ar)\/\w R R4 K,CO3, MeCN, N, //\/

blue LEDs, 12 h

OMe

O EtOOC  Me AR =
\l,x\) :Y et
A, |‘,‘5 I
DHP = -3 NH N7\

MeO PAr, . 3 |||

MeO PAr,
O ;< >—N HAC
Ar = 4-OMe-3,5- PMP_\\

b) Synthesis of (S)-3w using our previous method:

Me Me
NC Ir(ppy)2(dtbbpy)PFe Me
OAc Z>NH Pdy(dba)g, L* Me>lu,,3(wl\/le
)\/\ +  Me = .
PMP Me Me K,CO3, MeCN, N, PMP
Me™ e CN blue LEDs, 12 h
3w
1a 6

66%, 96% ee

Figure S1. Synthesis of (R)-3w using our previous method.

The enantioselectivity of (S)-3w (96% ee) synthesized according to our previous methods
could be determined by the HPLC analysis (Daicel Chiralpak OD-H, hexane/ethanol = 100/0, flow
rate 1.0 mL/min, T = 25 °C, 220 nm). As shown in Figure S2, the retention time of (S)-3w under

this HPLC conditions is 7.83 min, and the retention time of (R)-3w is 11.59 min.
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VWD A, Wavelength=220 nm (D\zy20220901\H 2022-09-27 22-58-56\041-0601--009.D)

mﬂu_} Synthesis of (S)-3w using our previous method: Me

] Me

?DD—E % Me}//,%\/Me

| PMP
|

3w

|

W REME KT R W T B L L THEH

#  [min] [min] [mAU*sz] [mAU] %

I 7.832 VB 0. 1709 T7207.84473 618, 60968 97. 6319
2 11.588 VB 0. 2464 174.82664  10.17694 2. 3681

Figure S2. The HPLC spectrum of (S)-3w. HPLC conditions: Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm.

3w was synthesized under the standard conditions of this work (Figure S3), and its

enantioselectivity was determined under the same HPLC conditions (Daicel Chiralpak OD-H,

hexane/ethanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm).

Synthesis of 3w in this work:

HE
OAc Ir(ppy)2(dtbbpy)PFe Me

Me Me
)\/\ * Me>l\ Pop(dbas, 11 g Me>l//"//\/Me
PMP Me Me”™ "Br Cs,C03, MeCN, N,

(.,
! i PAr2

blue LEDs, 12 h PMP
i N 3w L1
] 50%, 90% ee Ar = 4-OMe-3,5-

(‘Bu)2-CgH>
Figure S3. Synthesis of 3w in this work.
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VWD A, Wavelength=220 nm (D:\zy20220901\H 2022-08-22 23-24-200OnlineEdited—013.0)
™Y1 Synthesis of 3w in this work: Me Me
1000—_ 5 >‘/,I’S NN Me
H Me
I
| PMP
| 3w
G00 ‘
400 ||
] |
|
1 |
200 ‘ |
|
III 8
I g
0 - N ~—
o IE ' L ' s i 10 ' R min
¥ fRE A AR bR TR T WE T Y
#  [min] [min]  [mAU#s] [mALT] %

1 7.584 BB 0.1682 1.00925e4  B77. 30048 95. 1781
2 11.160 VB 0.2443 511.30676  31.33866  4.8219

Figure S4. The HPLC spectrum of 3w in this work. HPLC conditions: Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm.
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8. Mechanism Study

Radical Trapping Experiment with TEMPO

TEMPO
HE
SVl S NS AR e s
2 a)s, ",
PMP}\/\Me + Ph/\)QBr Ph Y A
CSzCO3, MeCN, N2 PMP
blue LED, 12 h
1a 2a 3a 5

0% HRMS: [M + H*]
calcd: 304.2635
found: 304.2634

Procedure C

In a nitrogen-filled glovebox, an 8 mL screw-cap test tube, equipped with a magnetic stir bar,
charged with Pdz(dba)z (2.3 mg, 0.0025 mmol, 2.5 mol%), (R)- 2,2'-bis((3,5-di-tert-butyl-4-
methoxyphenyl)-A?-phosphaneyl)-1,1'-binaphthalene (L1) (7.4 mg, 0.006 mmol, 6 mol%),
anhydrous MeCN (2.0 mL) was added and the mixture was stirred for 30 min. Then the following
chemicals were added in turn: Ir(ppy)2(dtbbpy)PFe (2.0 mg, 0.002 mmol, 2.0 mol%), Cs.COz (65.2
mg, 0.2 mmol, 2.0 equiv), HE (50.7 mg, 0.2 mmol, 2.0 equiv), allylic acetates 1a (0.1 mmol, 1.0
equiv), alkyl bromides 2a (0.3 mmol, 3.0 equiv), TEMPO (46.9 mg, 0.3 mmol, 3.0 equiv) and
anhydrous MeCN (2.0 mL). The reaction tube was sealed with a Teflon screw cap, removed from
the glove box. The reaction mixture was stirred vigorously under 45W blue LED lights at room
temperature for 12h. Next, the reaction mixture was transferred to a 250 mL separatory funnel,
rinsed/diluted with 100 mL ether, and washed with 100 mL deionized water (twice) and finally 100
mL brine. The organic phase was concentrated under vacuum to afford a residue. The HRMS of the
crude reaction mixture did not show the formation of product 3a, while a TEMPO- alkyl adduct 5

was observed.
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Stern-Volmer fluorescence quenching experiments

A Hitachi F-7000 fluoresence spectrometer was used to record the emission intensities. All
Ir(ppy)2(dtbbpy)PFe solutions were excited at 410 nm and the emission intensity at 572 nm was
observed. MeCN was degassed with a stream of Ar for 30 min. In a typical experiment, the
emission spectrum of a 2x10° M solution of Ir(ppy)-(dtbbpy)PFs in MeCN was collected. Then,
appropriate amount of quencher was added to the measured solution in a quartz cuvette and the
emission spectrum of the sample was collected. lo and | represent the intensities of the emission in

the absence and presence of the quencher at 572 nm.

2.2
y = 0.6807x + 0.9562 ¢
2 R*=0.989
'y
1.8 g ® PC[Ir]+HE
v
““'-“: 1.6 et PC[Ir]+2a
[ ...'°
1.4 ¢ PC[Ir]+1a
ot e
o
1.2 y =-0.0062x + 1.0184
L R? = 0.0303
1 é.o.o.o';.o0000000tQt----wy-----ﬁ--olonoooontn(acttoooo
0.8
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

Concentration (mM)

Figure S5. The Stern—\Volmer plot.

Stern—\Volmer quenching experiments indicate that HE quenches photoexcited catalyst.
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Excited-state palladium catalysis pathway

® (#)-1

2 IPAOLT | hy \ Ile(II)L*(\<
R‘KR\{/ \ AT R PA(O)L*
R’ R’
5

Pd(0)L* B
Pd(l)L* R
rR—Y e
Ir(ll) 5 R
R
R4 _R'
Ir(I)
\g\ / @T{d(mﬂ.* ®Pd(I)L*
D
HE " Ir(ll)* /”%hv Ar /\FfR\/<(
c 3

Figure S6. Proposed mechanisms for excited-state palladium catalysis pathway.
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9. Product characterization

OMe

3a

(S,E)-1-(5,5-dimethyl-7-phenylhept-2-en-4-yl)-4-methoxybenzene (3a): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100;1;
Reaction time = 12 h; yield: 70% (21.6 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p®° = -
18.4 (c 0.55, CHCIls); 'H NMR (400 MHz, CDCls) & 7.28 — 7.23 (m, 2H), 7.18 — 7.08 (m, 5H), 6.83
—6.79 (M, 2H), 5.86 (m, 1H), 5.48 (m, 1H), 3.78 (s, 3H), 3.11 (d, J = 9.9 Hz, 1H), 2.62 — 2.54 (m,
2H), 1.68 (m, 3H), 1.53 — 1.43 (m, 2H), 0.92 (s, 3H), 0.88 (s, 3H); 3C NMR (100 MHz, CDCls) &
157.76, 143.54, 135.23, 131.32, 130.17, 128.36, 128.29, 126.55, 125.51, 113.18, 57.66, 55.20,
43.03, 36.60, 30.49, 25.06, 24.75, 18.15; HRMS (ESI) m/z: [M+Na]* Calcd for C22H2sNaO requires
m/z 331.2032; found m/z 331.2023; Enantiomeric ratio: 98:2, determined by HPLC (Daicel
Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr =
18.29 min (major), tr = 43.53 min (minor). (+)-3a: According to General Procedure A.

Me Me
//,’ \ Me

OMe

3b
(S,E)-1-(5,5-dimethyl-7-phenylhept-2-en-4-yl)-3-methoxybenzene (3b): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100;0 to 100:1;
Reaction time = 12 h; yield: 63% (19.4 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]o® = -
15.8 (¢ 0.44, CHCI3); 'H NMR (400 MHz, CDCls)  7.28 — 7.23 (m, 2H), 7.21 — 7.09 (m, 4H), 6.80
—6.71 (m, 3H), 5.87 (m, 1H), 5.50 (m, 1H), 3.79 (s, 3H), 3.13 (d, J = 9.9 Hz, 1H), 2.58 (t, J = 8.8
Hz, 2H), 1.69 (m, 3H), 1.58 — 1.44 (m, 2H), 0.95 (s, 3H), 0.91 (s, 3H); *C NMR (100 MHz, CDCls)
0 159.04, 144.74, 143.47, 130.98, 128.60, 128.36, 128.29, 126.89, 125.52, 121.98, 115.64, 110.76,

S21



58.56, 55.14, 43.13, 36.61, 30.48, 25.19, 24.83, 18.15.; HRMS (ESI) m/z: [M+Na]" Calcd for
C22H2gNaO requires m/z 331.2032; found m/z 331.2025; Enantiomeric ratio: 96:4, determined by
HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220
nm): tr = 14.58 min (major), tr = 29.12 min (minor). (+)-3b: According to General Procedure A.

Me Me
//,' \ Me

OMe

3c

(S,E)-1-(5,5-dimethyl-7-phenylhept-2-en-4-yl)-2-methoxybenzene (3c): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 68% (21.0 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p®° = -
17.0 (c 0.39, CHCI3); *H NMR (400 MHz, CDCl3) & 7.28 — 7.23 (m, 2H), 7.21 (m, 2H), 7.18 - 7.11
(m, 3H), 6.93 — 6.82 (m, 2H), 5.93 — 5.79 (m, 1H), 5.50 (m, 1H), 3.90 (d, J = 9.9 Hz, 1H), 3.78 (s,
3H), 2.65 — 2.55 (m, 2H), 1.67 (m, 3H), 1.55 (m, 2H), 0.94 (s, 3H), 0.87 (s, 3H); 3C NMR (100
MHz, CDClz) 6 157.09, 143.87, 131.88, 131.56, 129.78, 128.37, 128.23, 126.58, 125.39, 119.92,
110.68, 55.37, 42.94, 37.22, 30.54, 29.72, 24.59, 18.15; HRMS (ESI) m/z: [M+Na]* Calcd for
C22H28NaO requires m/z 331.2032; found m/z 331.2027; Enantiomeric ratio: 97:3, determined by
HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220

nm): tr = 8.26 min (major), tr = 12.35 min (minor). (+)-3c: According to General Procedure A.
Me Me

/©/\)4/,' \ Me
MeO

3d
(S,E)-1-fluoro-4-(7-(4-methoxyphenyl)-5,5-dimethylhept-2-en-4-yl)benzene (3d): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0
to 100:1; Reaction time = 12 h; yield: 54% (17.6 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil;
[a]o® = -10.2 (c 0.33, CHCI3); 'H NMR (400 MHz, CDCl3) § 7.16 — 7.10 (m, 2H), 7.07 — 7.01 (m,
2H), 6.99 — 6.91 (m, 2H), 6.84 — 6.79 (m, 2H), 5.85 (M, 1H), 5.49 (m, 1H), 3.78 (s, 3H), 3.14 (d, J =
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9.8 Hz, 1H), 2.56 — 2.45 (m, 2H), 1.69 (m, 3H), 1.53 — 1.40 (m, 2H), 0.91 (s, 3H), 0.87 (s, 3H); 13C
NMR (100 MHz, CDCls) & 161.25 (d, J = 243.7 Hz), 157.61, 138.74 (d, J = 3.4 Hz), 135.37, 130.90,
130.57 (d, J = 7.7 Hz), 129.15, 127.06, 114.48 (d, J = 20.9 Hz), 113.76, 57.74, 55.26, 43.20, 36.51,
29.46, 24.99, 24.66, 18.14.; °F NMR (376 MHz, CDCl3) & -117.71; HRMS (ESI) m/z: [M+Na]*
Calcd for CaoH27FNaO requires m/z 349.1938; found m/z 349.1927; Enantiomeric ratio: 96:4,
determined by HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 1.0 mL/min, T = 25
°C, 220 nm): tr = 21.87 min (major), tr = 20.21 min (minor). (+)-3d: According to General
Procedure A.

Me Me
@M e
MeO

Cl
3e
(S,E)-1-chloro-4-(7-(4-methoxyphenyl)-5,5-dimethylhept-2-en-4-yl)benzene (3e): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100;0
to 100:1; Reaction time = 12 h; yield: 51% (17.5 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil;
[0]p? = -12.2 (¢ 0.34, CHClI3); *H NMR (400 MHz, CDCls3) § 7.27 — 7.20 (m, 2H), 7.12 — 7.08 (m,
2H), 7.06 — 7.01 (m, 2H), 6.84 — 6.79 (m, 2H), 5.84 (m, 1H), 5.49 (m, 1H), 3.78 (s, 3H), 3.12 (d, J =
9.8 Hz, 1H), 2.56 — 2.46 (m, 2H), 1.69 (dd, J = 6.4, 1.5 Hz, 3H), 1.53 — 1.40 (m, 2H), 0.91 (s, 3H),
0.87 (s, 3H); 3C NMR (100 MHz, CDCls) & 157.62, 141.60, 135.31, 131.62, 130.63, 130.59,
129.15, 127.85, 127.34, 113.78, 57.94, 55.27, 43.18, 36.53, 29.45, 24.97, 24.65, 18.13; HRMS (ESI)
m/z: [M+Na]* Calcd for C22H27CINaO requires m/z 365.1643, found m/z 365.1638; Enantiomeric
ratio: 97:3, determined by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 99.7/0.3, flow rate
1.0 mL/min, T = 25 °C, 220 nm): tr = 45.04 min (major), tr = 35.85 min (minor). (+)-3e: According

to General Procedure A.
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Me Me

Me
MeO

3f

(S,E)-1-(7-(4-methoxyphenyl)-5,5-dimethylhept-2-en-4-yl)-2-methylbenzene (3f): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0
to 100:1; Reaction time = 12 h; yield: 57% (18.4 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil;
[0]0?° = -16.6 (c 0.41, CHCI3); *H NMR (400 MHz, CDCls) & 7.24 (dd, J = 8.2, 1.5 Hz, 1H), 7.16 —
7.11 (m, 2H), 7.09 — 7.03 (m, 3H), 6.83 — 6.79 (M, 2H), 5.81 (m, 1H), 5.50 — 5.40 (m, 1H), 3.78 (s,
3H), 3.53 (d, J = 9.6 Hz, 1H), 2.58 — 2.47 (m, 2H), 2.36 (s, 3H), 1.66 (M, 3H), 1.60 — 1.55 (m, 2H),
0.99 (s, 3H), 0.89 (s, 3H); 3C NMR (100 MHz, CDCls) § 157.58, 141.77, 136.12, 135.54, 132.03,
130.51, 129.18, 128.69, 126.41, 125.47, 125.30, 113.75, 55.27, 52.23, 43.46, 37.71, 29.59, 24.70,
24.48, 20.94, 18.14; HRMS (ESI) m/z: [M+Na]" Calcd for CasH3zoNaO requires m/z 345.2189,
found m/z 345.2181; Enantiomeric ratio: 94:6, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 99.5/0.5, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 9.51 min (major), tr

= 8.88 min (minor). (+)-3f: According to General Procedure A.

X Me

39
(S,E)-2-(5,5-dimethyl-7-phenylhept-2-en-4-yl)-6-methoxynaphthalene  (3g): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0
to 100:1; Reaction time = 12 h; yield: 34% (12.2 mq); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil;
[0]0?° =-17.0 (c 0.27, CHCIs3); *H NMR (400 MHz, CDCl3) § 7.66 (m , 2H), 7.54 (m, 1H), 7.31 (m,
1H), 7.28 — 7.22 (m, 2H), 7.19 — 7.07 (m, 5H), 6.05 — 5.95 (m, 1H), 5.59 — 5.48 (m, 1H), 3.90 (s,
3H), 3.30 (d, J = 9.8 Hz, 1H), 2.61 (m, 2H), 1.70 (m, 3H), 1.62 — 1.50 (m, 2H), 0.99 (s, 3H), 0.94 (s,
3H); *C NMR (100 MHz, CDCls) & 157.21, 143.49, 138.42, 133.05, 131.16, 129.20, 128.67,
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128.37, 128.30, 127.52, 126.96, 125.93, 125.52, 118.55, 105.46, 58.39, 55.31, 43.17, 36.89, 30.53,
25.22, 24.88, 18.19; HRMS (ESI) m/z: [M+Na]" Calcd for CzsH3zoNaO requires m/z 381.2189,
found m/z 381.2182; Enantiomeric ratio: 91:9, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 99.5/0.5, flow rate 0.8 mL/min, T = 25 °C, 220 nm): tr = 7.82 min (major), tr
= 8.49 min (minor). (+)-3g: According to General Procedure A.

Me Me
//,' \ Et

MeO

3h
(S,E)-1-(3,3-dimethyl-4-phenyloct-5-en-1-yl)-4-methoxybenzene (3h): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 60% (19.4 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
18.1 (c 0.48, CHCI3); *H NMR (400 MHz, CDCls) 6 7.28 — 7.24 (m, 2H), 7.20 — 7.15 (m, 4H), 6.79
— 6.65 (m, 3H), 5.87 (m, 1H), 5.54 (m, 1H), 3.78 (s, 3H), 3.16 (d, J = 9.9 Hz, 1H), 2.57 (m, 2H),
2.10 — 1.99 (m, 2H), 1.57 — 1.43 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H), 0.94 (s, 3H), 0.89 (s, 3H); 13C
NMR (100 MHz, CDClz3) 6 159.60, 145.17, 143.14, 134.06, 129.41, 129.22, 128.79, 127.72, 125.88,
120.80, 114.13, 110.82, 58.25, 55.12, 42.93, 36.60, 30.53, 25.77, 25.17, 24.87, 13.90; HRMS (ESI)
m/z: [M+Na]* Calcd for C23H3oNaO requires m/z 345.2189, found m/z 345.2182; Enantiomeric
ratio: 97:3, determined by HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 1.0
mL/min, T = 25 °C, 220 nm): tgr = 18.55 min (major), tr = 14.86 min (minor). (+)-3h: According to

General Procedure A.

MeO

3i

(S,E)-1-(3,3-dimethyl-4-phenylnon-5-en-1-yl)-4-methoxybenzene (3i): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;

Reaction time = 12 h; yield: 54% (18.2 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
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13.7 (c 0.45, CHCI3); *H NMR (400 MHz, CDCls) § 7.28 — 7.23 (m, 2H), 7.20 — 7.14 (m, 3H), 7.07
—7.02 (m, 2H), 6.83 — 6.78 (m, 2H), 5.88 (m, 1H), 5.48 (m, 1H), 3.78 (s, 3H), 3.15 (d, J = 9.9 Hz,
1H), 2.53 (M, 2H), 2.05 — 1.94 (m, 2H), 1.55 — 1.44 (m, 2H), 1.38 (m, 2H), 0.93 (s, 3H), 0.90 — 0.84
(m, 6H); 3C NMR (100 MHz, CDCls) § 157.56, 143.20, 135.52, 132.30, 130.05, 129.40, 129.16,
127.68, 125.83, 113.72, 58.37, 55.26, 43.26, 36.56, 34.88, 29.48, 25.14, 24.87, 22.64, 13.77; HRMS
(ESI) m/z: [M+Na]® Calcd for CasH32NaO requires m/z 359.2345, found m/z 359.2338;
Enantiomeric ratio: 97:3, determined by HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1,
flow rate 0.5 mL/min, T = 25 °C, 220 nm): tr = 16.25 min (major), tr = 14.06 min (minor). (+)-3i:

According to General Procedure A.

Me Me

/,,'

MeO

3
(S,E)-1-(3,3-dimethyl-4-phenylundec-5-en-1-yl)-4-methoxybenzene (3j): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 62% (20.7 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
13.1 (c 0.38, CHCI3); *H NMR (400 MHz, CDCls) 6 7.28 — 7.23 (m, 2H), 7.20 — 7.15 (m, 3H), 7.07
—7.02 (m, 2H), 6.83 — 6.77 (m, 2H), 5.87 (m, 1H), 5.48 (m, 1H), 3.77 (s, 3H), 3.15 (d, J = 9.9 Hz,
1H), 2.53 (m, 2H), 2.05 — 1.98 (m, 2H), 1.55 — 1.43 (m, 2H), 1.39 — 1.32 (m, 2H), 1.26 (m, 4H),
0.93 (s, 3H), 0.88 (s, 3H), 0.86 (t, J = 7.0 Hz, 3H); *C NMR (100 MHz, CDCl3) § 157.57, 143.20,
135.53, 132.54, 129.83, 129.41, 129.16, 127.68, 125.83, 113.72, 58.35, 55.26, 43.29, 36.56, 32.74,
31.44, 29.48, 29.19, 25.16, 24.82, 22.52, 14.07; HRMS (ESI) m/z: [M+Na]* Calcd for C2sHssNaO
requires m/z 387.2658, found m/z 387.2652; Enantiomeric ratio: 97:3, determined by HPLC (Daicel
Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr =

13.22 min (major), tr = 17.18 min (minor). (+)-3j: According to General Procedure A.
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Me Me

MeO

3k

(R)-1-(4-(cyclopent-1-en-1-yl)-3,3-dimethyl-4-phenylbutyl)-4-methoxybenzene (3k): According
to General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate =
100:0 to 100:1; Reaction time = 12 h; yield: 54% (18.0 mg); > 95:5 rr; a colourless sticky oil; [o]o®
= -11.0 (c 0.22, CHCIl3); *H NMR (400 MHz, CDCl3) § 7.33 — 7.20 (m, 5H), 7.03 (m, 2H), 6.84 —
6.75 (M, 2H), 5.77 — 5.57 (m, 1H), 3.77 (s, 3H), 3.39 (s, 1H), 2.59 — 2.47 (m, 2H), 2.36 — 2.26 (m,
4H), 1.82 — 1.73 (m, 2H), 1.72 — 1.61 (m, 2H), 1.52 (m, 2H), 1.04 (s, 3H), 0.96 (s, 3H); 3C NMR
(100 MHz, CDCls) & 157.56, 144.55, 141.84, 135.54, 130.19, 129.17, 127.57, 126.37, 125.97,
113.74, 57.60, 55.26, 44.06, 37.43, 32.75, 29.76, 26.35, 25.57, 23.23; HRMS (ESI) m/z: [M+Na]*
Calcd for C2sH30NaO requires m/z 357.2189, found m/z 357.2183; Enantiomeric ratio: 84:16,
determined by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 99.9/0.1, flow rate 1.0
mL/min, T = 25 °C, 220 nm): tr = 14.61 min (major), tr = 12.73 min (minor). (+)-3k: According to

General Procedure A.

Me Me

MeO

3l
(R)-1-(4-(cyclohex-1-en-1-yl)-3,3-dimethyl-4-phenylbutyl)-4-methoxybenzene (3I): According
to General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate =
100;1 to 50:1; Reaction time = 12 h; yield: 45% (15.7 mg); > 95:5 rr; a colourless sticky oil; [o]po%
= -9.5 (¢ 0.27, CHCI3); '"H NMR (400 MHz, CDCl3) & 7.29 (m, 3H), 7.24 — 7.18 (m, 2H), 7.05 —
6.99 (m, 2H), 6.83 — 6.78 (m, 2H), 5.91 — 5.79 (m, 1H), 3.78 (s, 3H), 3.06 (s, 1H), 2.52 (m, 2H),
2.12 — 2.04 (m, 2H), 2.01 — 1.94 (m, 2H), 1.74 — 1.66 (m, 2H), 1.56 — 1.47 (m, 4H), 1.05 (s, 3H),
0.98 (s, 3H); 3C NMR (100 MHz, CDCls) & 157.53, 142.32, 138.44, 135.64, 130.32, 129.16,
127.49, 125.86, 123.90, 113.72, 62.75, 55.26, 44.45, 37.29, 30.53, 29.80, 27.07, 26.10, 25.60, 23.43,
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22.30; HRMS (ESI) m/z: [M+Na]* Calcd for CsH32NaO requires m/z 371.2345, found m/z
371.2337; Enantiomeric ratio: 82:18, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 0.5 mL/min, T = 25 °C, 220 nm): tr = 29.20 min (major), tr =

27.47 min (minor). (+)-3l: According to General Procedure A.

OMe

3m

(S)-1-(4,4-dimethyl-6-phenylhex-1-en-3-yl)-4-methoxybenzene (3m): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 32% (9.4 mg); > 95:5 rr; a colourless sticky oil; [a]o?® = -23.4 (c 0.35,
CHCl3); 'H NMR (400 MHz, CDCls) & 7.25 (m, 3H), 7.20 — 7.05 (m, 4H), 6.89 — 6.70 (m, 2H),
6.26 (d, J = 16.7 Hz, 1H), 5.15 — 5.00 (m, 2H), 3.79 (s, 3H), 3.16 (d, J = 9.8 Hz, 1H), 2.59 (t, J =
8.8 Hz, 2H), 1.60 — 1.46 (m, 2H), 0.95 (s, 3H), 0.91 (s, 3H); 23C NMR (100 MHz, CDCls) § 160.77,
143.39, 138.76, 134.53, 130.20, 128.36, 128.30, 125.54, 116.12, 113.25, 58.93, 55.20, 42.98, 36.43,
30.45, 24.98, 24.70; HRMS (ESI) m/z: [M+Na]" Calcd for C21H26NaO requires m/z 317.1876,
found m/z 317.1872; Enantiomeric ratio: 94:6, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T =25 °C, 220 nm): tr = 17.14 min (major), tr

=22.61 min (minor). (+)-3m: According to General Procedure A.
Me Me
X

S Me
MeO
3n
(S)-1-methoxy-4-(3,4,4-trimethyl-6-phenylhex-1-en-3-yl)benzene (3n): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;

Reaction time = 12 h; yield: 30% (9.3 mg); > 95:5 rr; a colourless sticky oil; [o]p?® = -16.2 (c 0.25,
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CHCl3); *H NMR (400 MHz, CDCls) & 7.31 — 7.21 (m, 4H), 7.20 — 7.09 (m, 3H), 6.83 — 6.75 (m,
2H), 6.72 (m, 1H), 5.14 (m, 1H), 5.02 (m, 1H), 3.79 (s, 3H), 2.51 — 2.42 (m, 2H), 1.60 — 1.49 (m,
2H), 1.45 (s, 3H), 0.93 (s, 6H); 3C NMR (100 MHz, CDCls) & 157.30, 144.47, 143.59, 137.93,
130.02, 128.39, 128.28, 125.51, 113.66, 112.26, 55.14, 49.27, 39.57, 38.99, 31.36, 29.71, 22.31,
22.24, 20.42; HRMS (ESI) m/z: [M+Na]" Calcd for C22H2sNaO requires m/z 331.2032, found m/z
331.2028; Enantiomeric ratio: 89:11, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 22.00 min (major), tr =

28.61 min (minor). (+)-3n: According to General Procedure A.

Me Me
X Me

OMe

30
(S,E)-1-fluoro-4-(4-(4-methoxyphenyl)-3,3-dimethylhept-5-en-1-yl)benzene (30): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0
to 100:1; Reaction time = 12 h; yield: 56% (18.3 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil;
[0]0?° = -18.1 (¢ 0.40, CHClIs); *H NMR (400 MHz, CDCl3) § 7.08 (m, 4H), 6.97 — 6.90 (m, 2H),
6.84 — 6.79 (m, 2H), 5.86 (M, 1H), 5.48 (m, 1H), 3.78 (s, 3H), 3.10 (d, J = 9.9 Hz, 1H), 2.58 — 2.50
(m, 2H), 1.68 (m, 3H), 1.52 — 1.40 (m, 2H), 0.92 (s, 3H), 0.88 (s, 3H); 13C NMR (100 MHz, CDCls)
0 161.09 (d, J = 243.0 Hz), 159.88, 139.04 (d, J = 2.6 Hz), 135.13, 131.26, 130.15, 129.58 (d, J =
7.7 Hz), 126.59, 114.97 (d, J = 21.0 Hz), 113.19, 57.65, 55.19, 43.19, 36.57, 29.67, 25.01, 24.76,
18.15; °F NMR (376 MHz, CDCls) & -118.29. HRMS (ESI) m/z: [M+Na]* Calcd for C22H27FNaO
requires m/z 349.1938, found m/z 349.1935 Enantiomeric ratio: 95:5, determined by HPLC (Daicel
Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 0.8 mL/min, T = 25 °C, 220 nm): tr = 8.69 min

(major), tr = 10.28 min (minor). (+)-30: According to General Procedure A.
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Me Me
//,' \ Me

Cl

OMe

3p
(S,E)-1-chloro-4-(4-(4-methoxyphenyl)-3,3-dimethylhept-5-en-1-yl)benzene (3p): According to
General Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0
to 100:1; Reaction time = 12 h; yield: 60% (20.6 mg); a colourless sticky oil; > 95:5 rr; > 95:5 E:Z;
[0]0?° = -8.8 (¢ 0.36, CHClI3); *H NMR (400 MHz, CDCl3) § 7.27 — 7.18 (m, 2H), 7.11 — 7.02 (m,
4H), 6.84 — 6.79 (m, 2H), 5.85 (m, 1H), 5.47 (m, 1H), 3.78 (s, 3H), 3.09 (d, J = 9.9 Hz, 1H), 2.62 —
2.43 (m, 2H), 1.68 (m, 3H), 1.52 — 1.40 (m, 2H), 0.91 (s, 3H), 0.87 (s, 3H); 3C NMR (100 MHz,
CDCIs3) 6 157.80, 141.94, 135.07, 131.21, 130.14, 129.68, 128.36, 126.64, 113.20, 113.12, 57.68,
55.20, 43.00, 36.58, 29.89, 24.98, 24.75, 18.14; HRMS (ESI) m/z: [M+Na]® Calcd for
C22H27CINaO requires m/z 365.1643, found m/z 365.1637; Enantiomeric ratio: 96:4, determined by
HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 1.0 mL/min, T = 25 °C, 220 nm):

tr = 10.44 min (major), tr = 13.01 min (minor). (+)-3p: According to General Procedure A.

Me Me
//,' \ Me

FsC
OMe
3q

(S,E)-1-(5,5-dimethyl-7-(4-(trifluoromethyl)phenyl)hept-2-en-4-yl)-4-methoxybenzene  (30Q):
According to General Procedure B Flash column chromatography eluent, petroleum ether/ethyl
acetate = 100:0 to 100:1; Reaction time = 12 h; yield: 68% (25.6 mg); > 95:5 rr; > 955 E:Z; a
colourless sticky oil; [a]o?® = -9.4 (¢ 0.30, CHCIl3); *H NMR (400 MHz, CDCl3) § 7.50 (m, 2H),
7.23 (m, 2H), 7.12 — 7.07 (m, 2H), 6.82 (m, 2H), 5.92 — 5.81 (m, 1H), 5.49 (m, 1H), 3.78 (s, 3H),
3.10 (d, J = 9.9 Hz, 1H), 2.63 (t, J = 8.8 Hz, 2H), 1.69 (m, 3H), 1.49 (m, 2H), 0.93 (s, 3H), 0.89 (s,
3H); *C NMR (100 MHz, CDCls) & 157.83, 147.67, 135.00, 131.15, 130.13, 128.63, 126.72,
125.21 (g, J = 4.0 Hz), 124.41 (g, J = 270.0 Hz), 113.23, 57.67, 55.20, 42.83, 36.62, 30.45, 24.97,
24.74, 18.13; F NMR (376 MHz, CDCls) & -62.25. HRMS (ESI) m/z: [M+Na]* Calcd for
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C23H27F3NaO requires m/z 399.1906, found m/z 399.1898; Enantiomeric ratio: 96:4, determined by
HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 1.0 mL/min, T = 25 °C, 220 nm):

tr = 9.23 min (major), tr = 12.92 min (minor). (+)-3qg: According to General Procedure A.

Me Me
F3C /1,, \ Me

OMe
3r

(S,E)-1-(4-(4-methoxyphenyl)-3,3-dimethylhept-5-en-1-yl)-3-(trifluoromethyl)benzene (3r):
According to General Procedure B Flash column chromatography eluent, petroleum ether/ethyl
acetate = 100:0 to 100:1; Reaction time = 12 h; yield: 66% (24.8 mg); a colourless sticky oil; > 95:5
rr; > 95:5 E:Z; [0]p?° = -10.3 (¢ 0.30, CHCI3); *H NMR (400 MHz, CDCls3) § 7.45 — 7.27 (m, 4H),
7.14 — 7.06 (m, 2H), 6.87 — 6.78 (m, 2H), 5.87 (m, 1H), 5.50 (m, 1H), 3.78 (s, 3H), 3.12 (d, J = 9.9
Hz, 1H), 2.70 — 2.55 (m, 2H), 1.69 (m, 3H), 1.55 — 1.42 (m, 2H), 0.93 (s, 3H), 0.89 (s, 3H); 3C
NMR (100 MHz, CDCl3) 6 157.85, 144.36, 135.01, 131.74, 131.16, 130.39, 130.14, 128.66, 126.73,
125.05 (g, J = 4.2 Hz),124.30 (g, J = 270.0 Hz) 122.42 (q, J = 4.2 Hz), 113.23, 57.52, 55.19, 42.98,
36.60, 30.37, 29.71, 25.03, 24.76, 18.10; 1°F NMR (376 MHz, CDCls) & -62.54. HRMS (ESI) m/z:
[M+Na]* Calcd for C23H27F3NaO requires m/z 399.1906, found m/z 399.1898; Enantiomeric ratio:
98:2, determined by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0
mL/min, T = 25 °C, 220 nm): tr = 11.52 min (major), tr = 22.36 min (minor). (+)-3r: According to

General Procedure A.

MeO

3s
(S,E)-1-(3,3-dimethyl-4-phenylhept-5-en-1-yl)-4-methoxybenzene (3s): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 54% (16.7 mg); a colourless sticky oil; > 95:5 rr; > 95:5 E:Z; [a]o® = -
12.6 (c 0.41, CHCI3); *H NMR (400 MHz, CDCls) § 7.28 — 7.23 (m, 2H), 7.21 — 7.14 (m, 3H), 7.07
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—7.01 (m, 2H), 6.84 — 6.78 (m, 2H), 5.89 (m, 1H), 5.55 — 5.43 (m, 1H), 3.78 (s, 3H), 3.15 (d, J =
9.9 Hz, 1H), 2.57 — 2.48 (m, 2H), 1.68 (m, 3H), 1.52 — 1.41 (m, 2H), 0.93 (s, 3H), 0.89 (s, 3H); 13C
NMR (100 MHz, CDCls) 6 157.57, 143.11, 135.53, 131.12, 129.39, 129.17, 127.73, 126.83, 125.88,
113.74, 58.55, 55.26, 43.29, 36.56, 29.49, 25.11, 24.78, 18.15; HRMS (ESI) m/z: [M+Na]* Calcd
for C22H28NaO requires m/z 331.2032, found m/z 331.2028; Enantiomeric ratio: 95:5, determined
by HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1, flow rate 1.0 mL/min, T = 25 °C, 220
nm): tr = 12.54 min (major), tr = 11.19 min (minor). (+)-3s: According to General Procedure A.

Me Me
MeO 1, X Et

3t

(S,E)-1-(3,3-dimethyl-4-phenyloct-5-en-1-yl)-3-methoxybenzene (3t): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 56% (18.1 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
13.3 (¢ 0.29, CHCls); *H NMR (400 MHz, CDCl3) & 7.28 — 7.24 (m, 2H), 7.20 — 7.15 (m, 4H), 6.79
— 6.65 (m, 3H), 5.87 (m, 1H), 5.54 (m, 1H), 3.78 (s, 3H), 3.16 (d, J = 9.9 Hz, 1H), 2.57 (m, 2H),
2.10 — 1.99 (m, 2H), 1.57 — 1.43 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H), 0.94 (s, 3H), 0.89 (s, 3H); 13C
NMR (100 MHz, CDCl3) 6 159.60, 145.17, 143.14, 134.06, 129.41, 129.22, 128.79, 127.72, 125.88,
120.80, 114.13, 110.82, 58.25, 55.12, 42.93, 36.60, 30.53, 25.77, 25.17, 24.87, 13.90; HRMS (ESI)
m/z: [M+Na]* Calcd for C23H3oNaO requires m/z 345.2189, found m/z 345.2180; Enantiomeric
ratio: 97:3, determined by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 99.3/0.7, flow rate
0.8 mL/min, T =25 °C, 220 nm): tr = 11.28 min (major), tr = 10.65 min (minor). (+)-3t: According
to General Procedure A.

Me Me

o) 1, X Me
<
o

3u

(S,E)-5-(3,3-dimethyl-4-phenylhept-5-en-1-yl)benzo[d][1,3]dioxole (3u): According to General
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Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 48% (15.5 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
17.5 (¢ 0.26, CHCIl3); *H NMR (400 MHz, CDCl3) & 7.27 — 7.23 (m, 2H), 7.21 — 7.15 (m, 3H), 6.70
(d, J = 7.9 Hz, 1H), 6.64 — 6.53 (M, 2H), 5.96 — 5.80 (M, 1H), 5.90 (s, 2H), 5.49 (m, 1H), 3.13 (d, J
= 9.9 Hz, 1H), 2.54 — 2.45 (m, 2H), 1.69 (m, 3H), 1.50 — 1.41 (m, 2H), 0.92 (s, 3H), 0.88 (s, 3H);
13C NMR (100 MHz, CDCl3) & 147.45, 145.36, 143.05, 137.34, 131.08, 129.37, 127.75, 126.88,
125.92, 120.89, 108.85, 108.10, 100.69, 58.55, 43.35, 36.54, 30.21, 25.09, 24.78, 18.15; HRMS
(ESI) m/z: [M+Na]* Calcd for Co2H2sNaO. requires m/z 345.1825, found m/z 345.1817;
Enantiomeric ratio: 96:4, determined by HPLC (Daicel Chiralpak OJ-H, hexane/ethanol = 99/1,
flow rate 1.0 mL/min, T =25 °C, 220 nm): tr = 12.47 min (major), tr = 9.92 min (minor). (+)-3u:

According to General Procedure A.

Me Me
//,’ \ Me

OMe

3v
(S,E)-1-(2,2-dimethyl-1-phenylhex-4-en-3-yl)-4-methoxybenzene (3v): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 64% (18.8 mg); a colourless sticky oil; > 95:5 rr; > 95:5 E:Z; [a]o®® = -
17.6 (c 0.46, CHCIs); *H NMR (400 MHz, CDCl3) & 7.26 — 7.20 (m, 2H), 7.20 — 7.15 (m, 1H), 7.13
—7.06 (m, 4H), 6.85 — 6.81 (M, 2H), 5.99 — 5.90 (M, 1H), 5.55 — 5.45 (m, 1H), 3.79 (s, 3H), 3.07 (d,
J=9.8 Hz, 1H), 2.60 — 2.43 (m, 2H), 1.72 (m, 3H), 0.81 (s, 3H), 0.72 (s, 3H); 2*C NMR (100 MHz,
CDCIz) 6 157.82, 139.42, 135.21, 131.34, 130.90, 130.31, 127.52, 127.15, 125.65, 113.22, 59.45,
55.20, 46.57, 37.74, 24.51, 23.96, 18.22; HRMS (ESI) m/z: [M+Na]* Calcd for C21H26NaO requires
m/z 317.1876, found m/z 317.1877; Enantiomeric ratio: 96:4, determined by HPLC (Daicel
Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr =

16.94 min (major), tr = 26.57 min (minor). (+)-3v: According to General Procedure A.
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Me Me

7 Me
Me™ N

OMe

3w
(S,E)-1-(2,2-dimethylhex-4-en-3-yl)-4-methoxybenzene (3w): According to General Procedure
B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0; Reaction time = 12
h; yield: 50% (10.9 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]p® = -18.2 (c 0.37,
CHCl3); *H NMR (400 MHz, CDCls) & 7.10 — 7.04 (m, 2H), 6.84 — 6.78 (m, 2H), 5.94 — 5.75 (m,
1H), 5.49 — 5.37 (m, 1H), 3.78 (s, 3H), 2.92 (d, J = 9.8 Hz, 1H), 1.67 (m, 3H), 0.85 (s, 9H); 3C
NMR (100 MHz, CDCl3) 6 157.70, 135.68, 131.64, 129.95, 126.36, 113.09, 59.35, 55.19, 34.02,
29.70, 28.01, 27.74, 18.07 ; HRMS (ESI) m/z: [M+Na]® Calcd for CisH22NaO requires m/z
241.1563, found m/z 241.1564; Enantiomeric ratio: 95:5, determined by HPLC (Daicel Chiralpak
OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 7.58 min

(major), tr = 11.16 min (minor). (+)-3w: According to General Procedure A.

Me Me

Me X _Me

OMe

3x
(S,E)-1-(5,5-dimethylnon-2-en-4-yl)-4-methoxybenzene (3x): According to General Procedure B
Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0; Reaction time = 12 h;
yield: 64% (16.6 mg): > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]o® = -24.7 (c 0.48, CHCl5);
IH NMR (400 MHz, CDCl3) & 7.13 — 7.01 (m, 2H), 6.86 — 6.74 (m, 2H), 5.88 — 5.78 (m, 1H), 5.47
—5.36 (M, 1H), 3.78 (s, 3H), 3.02 (d, J = 9.8 Hz, 1H), 1.66 (m, 3H), 1.25 — 1.10 (m, 6H), 0.91 —
0.85 (m, 3H), 0.83 (s, 3H), 0.76 (s, 3H); *C NMR (100 MHz, CDCl3) & 157.64, 135.55, 131.55,
130.16, 126.22, 113.06, 57.75, 55.17, 40.34, 36.36, 26.07, 24.90, 24.75, 23.63, 18.11, 14.23; HRMS
(ESI) m/z: [M+Na]® Calcd for CisHsNaO requires m/z 283.2032, found m/z 283.2027;
Enantiomeric ratio: 97:3, determined by HPLC (Daicel Chiralpak OD-H, pentane/isopropanol =
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100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 7.20 min (major), tr = 11.88 min (minor).
(+)-3x: According to General Procedure A.

Me Me Me

)\/\)// Me
Me N

OMe
3y
(S,E)-1-methoxy-4-(5,5,9-trimethyldec-2-en-4-yl)benzene (3y): According to General Procedure
B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1; Reaction
time = 12 h; yield: 59% (17.0 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]p?® = -24.8 (c
0.53, CHCI3); *H NMR (400 MHz, CDCls) & 7.16 — 6.98 (m, 2H), 6.89 — 6.73 (m, 2H), 5.83 (m,
1H), 5.42 (m, 1H), 3.78 (s, 3H), 3.02 (d, J = 9.9 Hz, 1H), 1.66 (m, 3H), 1.55 — 1.46 (m, 1H), 1.25 —
1.18 (m, 2H), 1.16 — 1.05 (m, 4H), 0.86 (m, 6H), 0.83 (s, 3H), 0.77 (s, 3H); 3C NMR (100 MHz,
CDCl3) 6 157.64, 135.54, 131.55, 130.15, 126.23, 113.06, 57.82, 55.17, 40.86, 39.99, 36.46, 27.98,
24.90, 24.76, 22.72, 22.66, 21.48, 18.13; HRMS (ESI) m/z: [M+Na]* Calcd for C20H32NaO requires
m/z 311.2345, found m/z 311.2338; Enantiomeric ratio: 98:2, determined by HPLC (Daicel
Chiralpak OD-H, hexane/ isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr =5.76

min (major), tr = 9.66 min (minor). (+)-3y: According to General Procedure A.

Et_ Et
©/\)/ X Me

OMe

3z
(S,E)-1-(5,5-diethyl-7-phenylhept-2-en-4-yl)-4-methoxybenzene (3z): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0 to 100:1;
Reaction time = 12 h; yield: 65% (21.9 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [o]p® = -
23.6 (¢ 0.53, CHCI3); H NMR (400 MHz, CDCls) 6 7.30 — 7.23 (m, 2H), 7.15 (m, 5H), 6.85 — 6.79
(m, 2H), 6.00 — 5.89 (m, 1H), 5.43 (m, 1H), 3.78 (s, 3H), 3.28 (d, J = 9.8 Hz, 1H), 2.55 — 2.43 (m,
2H), 1.67 (m, 3H), 1.58 — 1.48 (m, 2H), 1.37 (m, 4H), 0.86 (m, 6H); *3C NMR (100 MHz, CDCl3) &
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157.78, 143.78, 135.30, 132.32, 130.34, 128.33, 128.28, 125.90, 125.55, 113.25, 55.24, 55.20,
41.23, 37.55, 30.52, 27.70, 27.49, 18.18, 8.72, 8.67; HRMS (ESI) m/z: [M+Na]* Calcd for
C24H32NaO requires m/z 359.2345, found m/z 359.2339; Enantiomeric ratio: 97:3, determined by
HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 99.5/0.5, flow rate 1.0 mL/min, T = 25 °C,

220 nm): tr = 9.04 min (major), tr = 10.41 min (minor). (+)-3z: According to General Procedure A.

Me

N//" N Me

OMe

3aa
(S,E)-1-methoxy-4-(1-(1-methylcyclohexyl)but-2-en-1-yl)benzene (3aa): According to General
Procedure B Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0; Reaction
time = 12 h; yield: 25% (6.5 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]o? = -5.5 (¢ 0.23,
CHCI3); 'H NMR (400 MHz, CDCls) & 7.11 — 7.04 (m, 2H), 6.84 — 6.77 (m, 2H), 5.89 — 5.78 (m,
1H), 5.48 — 5.37 (m, 1H), 3.78 (s, 3H), 3.03 (d, J = 9.9 Hz, 1H), 1.67 (m, 3H), 1.59 — 1.51 (m, 4H),
1.41 — 1.30 (m, 4H), 1.12 — 0.97 (m, 2H), 0.84 (s, 3H); 3C NMR (100 MHz, CDCl3) § 157.66,
135.13, 131.13, 130.24, 126.38, 113.03, 58.71, 55.18, 36.19, 36.16, 29.70, 26.35, 21.99, 21.93,
20.67, 18.13; HRMS (ESI) m/z: [M+Na]" Calcd for C1gH26NaO requires m/z 281.1876, found m/z
281.1874; Enantiomeric ratio: 98:2, determined by HPLC (Daicel Chiralpak OD-H,
hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 7.39 min (major), tr =

10.98 min (minor). (+)-3aa: According to General Procedure A.

O/,,’ X _Me

OMe
3ab

(R,E)-1-(1-cyclohexylbut-2-en-1-yl)-4-methoxybenzene (3ab): According to General Procedure
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B’ (at °C) Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0; Reaction
time = 12 h; yield: 40% (9.8 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]o? = -7.7 (c 0.40,
CHCl3); 'H NMR (400 MHz, CDCls) & 7.08 — 7.01 (m, 2H), 6.85 — 6.80 (m, 2H), 5.60 — 5.52 (m,
1H), 5.39 (m, 1H), 3.78 (s, 3H), 2.82 (m, 1H), 1.89 — 1.83 (m, 1H), 1.75 — 1.69 (m, 1H), 1.65 — 1.59
(m, 5H), 1.47 — 1.38 (m, 2H), 1.22 — 1.18 (m, 1H), 1.14 — 1.08 (m, 2H), 0.92 — 0.83 (m, 1H), 0.81 —
0.70 (m, 1H); $3C NMR (100 MHz, CDCls) § 157.63, 137.05, 134.16, 128.67, 125.02, 113.67, 55.41,
55.20, 42.64, 31.39, 26.60, 26.44, 17.97; HRMS (ESI) m/z: [M+Na]* Calcd for C17H24NaO requires
m/z 267.1719, found m/z 267.1718; Enantiomeric ratio: 97:3, determined by HPLC (Daicel
Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 1.0 mL/min, T = 25 °C, 220 nm): tr = 7.38

min (major), tr = 8.59 min (minor). (+)-3ab: According to General Procedure A.

Me
Me)/,,’ N[

OMe

3ac
(R,E)-1-methoxy-4-(2-methylhex-4-en-3-yl)benzene (3ac): According to General Procedure B’
(at°C) Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0; Reaction time
= 12 h; yield: 42% (8.6 mg); > 95:5 rr; > 95:5 E:Z; a colourless sticky oil; [a]o® = -9.0 (c 0.48,
CHCls); *H NMR (400 MHz, CDCls) & 7.05 — 6.92 (m, 2H), 6.81 — 6.68 (m, 2H), 5.58 — 5.46 (m,
1H), 5.38 — 5.31 (m, 1H), 3.71 (s, 3H), 2.73 — 2.69 (M, 1H), 1.79 — 1.72 (m, 1H), 1.58 (m, 3H), 0.85
(d, J = 6.7 Hz, 3H), 0.66 (d, J = 6.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 157.65, 137.30, 134.13,
128.65, 125.15, 113.66, 56.37, 55.21, 33.10, 21.07, 20.77, 17.98; HRMS (ESI) m/z: [M+Na]" Calcd
for C14H20NaO requires m/z 227.1406, found m/z 227.1407; Enantiomeric ratio: 94:6, determined
by HPLC (Daicel Chiralpak OD-H, hexane/isopropanol = 100/0, flow rate 0.8 mL/min, T = 25 °C,
220 nm): tr = 9.56 min (major), tr = 13.11 min (minor). (+)-3ac: According to General Procedure

A.
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10. Attempt of other alkyl bromides

HE
OAc - Ir(ppy)s(dtbbpy)PFe R2 RS
R“R Pdy(dba)s, L1 VNG
)\/\ + )< > R1 "',K\/ €
Ar Me R" “Br Cs,COj3, CH5CN, N,
1a, Ar = Ph blue LED, 12 h PMP
1b, Ar = PMP 2 3

(a) primary alkyl bromides (unsuccessful Substrtates)

Ph/\/\Br Ph/\/Br /\/Br

(b) unsymmetric tertiary alkyl bromide

Bn Me

PMP/\% K\/ Me

Ph

3ad
57%, 1:1 dr

Figure S7. Attempt of other alkyl bromides.

Some alkyl bromides other than tertiary alkyl bromides were explored. As shown in Figure S7,
Under the standard conditions, we were unable to obtain the reductive cross-coupling products with
primary alkyl bromides. Unsymmetric tertiary alkyl bromide 2q was also suitable for this reaction,

although no diastereoselectivity (1: 1 dr) was observed.

Bn Me
1, X _Me

MeO

3ad
((3S,E)-2-(4-methoxyphenethyl)-2-methylhex-4-ene-1,3-diyl)dibenzene (3ad): According to
General Procedure B’ Flash column chromatography eluent, petroleum ether/ethyl acetate = 100:0;
Reaction time = 12 h; yield: 57% (21.9 mq); inseparable diastereoisomers 1:1 dr; > 95:5 rr; > 95:5
E:Z; a colourless sticky oil; *H NMR (400 MHz, CDCl3) § 7.32 — 7.17 (m, 16H), 7.13 — 7.07 (m,
4H), 7.05 — 7.01 (m, 2H), 6.97 — 6.93 (m, 2H), 6.82 — 6.75 (m, 4H), 6.12 — 5.97 (m, 2H), 5.67 —
5.54 (m, 2H), 3.77 (s, 3H), 3.76 (s, 3H), 3.43 (dd, J = 9.9, 7.6 Hz, 2H), 2.77 — 2.68 (m, 4H), 2.66 —
2.56 (M, 2H), 2.51 — 2.40 (m, 2H), 1.84 — 1.67 (m, 6H), 1.60 — 1.53 (m, 2H), 1.45 — 1.31 (m, 2H),
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0.88 (s, 3H), 0.85 (s, 3H); 1*C NMR (100 MHz, CDCl3) & 157.65, 142.83, 138.95, 135.22, 131.00,
130.88, 130.82, 130.76, 129.81, 129.76, 129.12, 127.86, 127.68, 127.47, 127.32, 126.09, 125.84,
125.79, 113.79, 113.71, 56.63, 56.34, 55.27, 55.25, 43.05, 40.23, 40.15, 39.21, 38.66, 28.92, 22.35,
18.30.
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12. NMR spectra for all compounds
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13. HPLC spectra

VWD1 A, Wavelength=220 nm (D:\zy\20210624\YH 2021-07-06 10-29-43\OnlineEdited—007.D)
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I\,_ J\ AN _J

T T T T T T T T
s 10 15 20 25 30 35 40 45 mir

W REAE KT MR T A LT T
#  [min] [min]  [mAU*s] [mAU] %

1 18.219 BB 0.5711 2616, 20630  68.26635 50, 0287
2 41.768 BB 1.5130 2613.20752 24.52783 49.9713

VWD1 A, Wavelength=220 nm (D:\2yA20210824\YH 2021-07-06 10-29-43\OnlineEdited--010.D)
mAU
1 Me Me
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i |
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204 |
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o T — __7_‘.14,_,-7 e . S
Els 1h 1‘5 2‘0 2‘5 353 3‘5 4‘0 4‘5 min
B RERE R R L1 W T
#  [min] [min] [mAU*s] [mAU] %
1 18.288 BB 0.5846 2654, 10547  67.52473 07.9020
2 43.525 BB 0.9009 56.87577 7.37347e-1 2. 0080
VWD1 A, Wavelength=220 nm (D-\zy320210624\YH 2021-07-06 10-29-43\OnlineEdited--012.0)
mAl]
4 Me Me
50 X _Me
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o] OMe A
] I
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] o
104 © |
] 2
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1 T T T T T T T T T
5 10 15 20 ] 30 35 40 45 min|

¥ (RERE KT W W G T

&  [min] [min]  [mAU*s] [mAU] %
1 18.656 BB 0. 5400 119. 39038 3.23964  2.7708
2 41.709 BB 1. 6082 4189, 44678  35.67170 97,2292
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YWD1 A, Wavelength=220 nm (EADATA202109200.C 2022-01-16 20-43-380OnlineEdited--015.0)

mAU g Me Me
3503 . Me
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30[)—: @
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Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [maU] %
L R |====]-===-- | -2nnnanen- |--=mnmmmev |=-==---- |
1 15.388 BB 0.4479 6655.86787 214.55164 51.8731
2 29.358 MM 1.4668 6375.41486 72.44896 48.9269
VWD A, Wavelengih=220 nm (E\DAT AZ0Z109201LC 2022-01-16 2043-38\0nineEdtsd—018.0)
Al T Me Me
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1000 o Ph !
] g
] w)
300 . =
1 with (R)-L1 0
J 1
GGD: H OMe
400 \ K (S)-3b
] | © o
2007 | \ T
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0 — 1 T I — — 1 I
5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
el R S PR |+mmmmeeee | -mmmmneees |-=mmeee- |
1 14.582 BV R ©.4794 2.52985e4 743.24287 95.7612
2 29.118 MF 1.8236 1119.47192 18.22857 4.2388
VWO A, Wavelengh=220 nm (E\DAT AZ0Z109201LC 2022-01-16 2043-38\GnineEdtsd—017.D)
mAL Me Me
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
el B P |+mmmmmeee- |-=mmmeenes | -mmeees |
1 15.486 BB 8.5863 963.41742 25.64508 7.8629

2 27.829 BB 1.2395 1.128%93e4  124.77864 92,1371
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VWD1 A, Wavelength=220 nm (E\DATAQD2109201LC 2022.01-17 1045-580nineEdid—009.0)
mAU 3 Me Me
] Me
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] 8 OMe
150 e i
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Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [maU] %
R Rl RERSERE |memneeeee |-=eeee |
1 8.557 BB 8.2297 2162.68889 138.88683 49.8387
2 11.974 BB 8.31e8 2177.38322 1@5.83326 50.1693
VWDT A, Wavelength =720 nm (E\DAT A0Z109201LC 20220117 10-45-58\0nlineEdited—010.0)
mal 7] Me Me
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Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
S EERER R ol RERSERE s Jenmeee- |
1 8.256 BB 8.2902 1.65882e4 779.42249 97.4365
2 12.353 BB 8.3176 436.208856 21.85996 2.5635
VWD A, Wavelength=220 nm (E\DAT AZ0210920WLC 2022-01-17 1045 5\0nineEdted—011 D)
mal ] Me Me
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5004 3 Ph X Me
400 with (S)-L1 I OMe
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200 & ‘ \ (R)-3¢
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——— T T T e e e e
2 4 6 8 10 12 14 16 18 mirf
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mau] %
S R R Pt B R s Jeeneee- |
1 8.887 MF 8.2472 288.67e47 18.92815 2.6565
2 11.887 BB

8.3528 1.82848e4  419.52845 97.3435
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VWD A, Wavelength=220 nm (Dzyi20211226VH 2022-01-19 20-02-021094-0301 D) Me Me
mal 7 X Me
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1003 2 MeO
E z S
S 2 §
60 N I|I
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o f Y (¥)-3d
o 3 _u"_ ———— S —— - K . e -
——r T — T —— —
5 10 15 20 25 30 mir
¥ (REN R AT MR e 7 81 [ e T A1
&  [min] [min]  [mAU*s] [mAll] %
1 20.314 BY 0. 8817 3709.93237  63.00514 48, 1096
2 22.006 VB 0. B62Z5 4055. 42114 T0.67263 51,8904
_VWDT A, Wavelengii—220 nm (D72202112261H 2022-01-18 20-02-021085-0401.0) Me Me
mALl -
] 7. X Me
5003
] 0
400 .
E with (R)-L1 = MeO
300 .'ﬂ'.
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200 \ F
100 &0 (S)-3d
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e D R e e "_jl_\hd ¥'_l o — T —
5 10 15 20 25 30 min
i {REmE] AT e T 1 [ (TR
#  [min] [min]  [mAU*s] [mAU] %
1 20.214 BV 0. 6258 850. 14056  19. 22800 4. 4110
2 21.873 VB 0.8602 1.84231ed4  325.54718 95, 5890
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VWDT A, Wavelength=220 nm [0 =y 2022080 3WH 2022-00-15 09-25-523041-0601 D]
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] (£)-3e R ;'
\ |
= A |
|
] |\ I
1 f f\\ V J
04— e — N . -‘r\_ I B \__ R B
T T T T T
10 20 £ 40 50 min
¥ (REME XH BE T B L1 U B
#  [min] [min]  [mAU*s] [mAU] %
1 34,241 W 0.9618 1.07T870e4  132.07971 49,8999
2 46.061 BB 1. 5589 1. 08303ed 81.52178 50. 1001
VWD A, Wavelength=220 nm (D7zy\20220803WH 2022-09-15 03-26-521042-0407 D)
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¥ (REIME) KT MR e T B 27 U T 5
%  [min] [min]  [mAU%s] [(maAU] %
1 35.853 BV 0. 7586 77634174  12.01866 2. 8087
2 45.041 BB 1. 9308 2.6864le4 164, 10289 97.1913
VWD A, Wavelength=220 nm (D7zy\20220803WH 2022-09-15 03-26-52043-0507 D)
mAL]
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i X _Me
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T T T T T
10 20 £ 40 50 mir
¥ RERE) ER R W T 1 L 1= U T B
%  [min] [min]  [mAU%s] [mAU] %

1 33.736 WF 1.6108 2.71880e4  281.30637 96. 7880
2 48,404 BB 1.0898 902. 25824 9.70365  3.2120

S76



VWOT A, Wavelength=220 nm (0722022071 "\YH 2022-07-13 00-53-58\061-0607 D)
mau ]
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] X _Me
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] ( ) | | E
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2 4 & s 10 min
e (REEmE] A R I TR 755 TR A1
#  [min] [min]  [mAU*s] [mAU] %
1 B.823 W 0.2532 2489. 53003 144. 38043 51. 2065
2 9.793 VB 0.3059 2372.21997 113, 44981 48, 7935
WD A, Wavelength=220 nm (22022071 7WH 2022-07-19 D0-53-58\062-0701.0)
mAL ]
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2 H & 5 10 i
¥ RERE AT R WE TR o WA
#  [minl [(min]  [mAUss] [mAU] %
1 B.875 WV 0.2808 B829. 25281 44.63480  5.9599
2 9.506 VB 0. 2681 1.30847ed4  T740.50671 94,0401
VWD A, Wavelength=220 nm (0722022071 7\vH 2022-07-13 00-53-58\063-08071 D)
mAU ]
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2 4 & 8 10 min

B LB R K R WETT B BT

#  [min] [min]  [mAU*s] [mAU] %

L 9176 W 0.2895 1.89758e4  981. 96259 97. 0990
2 10.446 VB 0.3094 566.93842  27.17946  2.9010
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VWD A, Wavelengih=220 nm (EDATAZ0220317\LC 2022-05-24 14-33-08\onlineEdited—007 D)
mAU ] .
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Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mAU] %
wanfamnees P |+-memennee | -mnenennes [-=nneeen |
1 8.028 BV @.3857 8771.10859 449.46848 49.9086
2 8.681 MF ©.2222 8803.24923 660.42487 560.8914
VWO A, Wavelength=220 nm (E\DAT AQIZ203171LC 20200525 00-57-30\1EB-04010)
mAU
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2 4 6 8 10 mirl
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mau] %
e R e | -=nnnenns J=-nnnn- \
1 7.819 MF @.3639 3.64580e4 1395.18938 91.3367
2 8.498 FM ©.2255 2891.12354 213.70038 8.6693
VWD1 &, Wavelength=220 nm [EDAT AQ0220317\LC 2022.06-25 00-57-30V1EC 0501 D)
mAU ]
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1750—: : X Me
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b OMe
500 (R) 39
250
0 T =7 I T
2 4 6 10 mirl
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mAU] %

1 7.717 MF ©.2764 2491.62393 150.18619 B8.9336
2 8.218 FM ©.2194 2.53928ed4 1928.76526 91.8664
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WWD1 A, Wavelength=220 nm (E7DATA20210920WLC 2022-01-17 10-45-58\0nlineEdited-—020.D)
mAU Me Me
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] O 2 MeO
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b { s
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100 ] \ / \.,\ (£)-3h
50 _: II| II'.I l,"ll -.\‘
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10 12 14 16 18 20 22 24 26 28 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mALU] %
S| e |--mmmee |--m oo |--meee-- |
1 15.882 FM 8.6984 6916.13867 166.96463 56.6442
2 28.118 BB 8.7862 6748.19824 132.78263 49.3558
WW D1 A, Wavelength=220 nm I:E:'IDAT:M2021DQEU\LC 2022-01-17 10-45-58\CnlineEdited--022.0)
mAU ] P % Me Me
] é aal
1000 N 1, X Et
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800 f “%
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40D ] I| |II (s)_sh
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2001 = /
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10 12 14 16 18 20 22 24 26 28 min]
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [maU] %
L e |-ommmeeee |--memmeee |-omeeee- |
1 14.858 BB 8.5735 1518.11286 48.94632 2.7641
2 18.552 FM 8.8036 5.34846e4 1187.59863 97,2359
WD A, Wavelength=220 nm tE:'nDAT:&‘QGﬁ DQEU'\LC 2022-01-17 10-45-38\CnlineEdited--021.0)
mAU_: o Me Me
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1000 H 3 P X Et
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4 I|
200 4 ." g
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10 12 14 16 18 20 22 24 26 28 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [maU] %
L R P |+mmemneees |-mmmeeeees |=-mmnee |
1 15.e61 FM 8.6471 3.82655e4 779.50464 96,5549
2 19.126 BB 8.7998 1879.88989 28.51896 3.4451
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VWD A, Wavelength=220 nm (EADATA202109200LC 2022-01-19 20-26-58\2AA-0301.D)
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5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
S ol R |-=meemeees |-mmeeee- |
1 14.623 FM 8.7452 1.84518e4 412.69948 49.9744
2 16.753 VB @.7721 1.84787e4 367.65771 58.8256
WW D1 A, Wavelength=220 nm (EXDATA20210920WC 2022-01-15 21-04-24\2AB-0501-009.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mau] %

1 14.863 VB 8.5995 1133.54663 29.83459 3.2682
2 16.258 BB 8.7211 3.36352e4 718.59766 96.7398

S80



VWD1 A, Wavelength=220 nm (EADATAZ02211041LC 2022-11-29 15-10-00\0nlineEdited—095.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU#*s] [mAU] %
e e B |---sneeeev [ -omoeeeees [---esee- |
1 13.495 FM @.4373 4085.58545 152.65329 51.6836
2 16.719 BB 8.5918 3744.61743 94.81467 48.3164
VWD1 A, Wavelength=220 nm (EADATA20221104\LC 2022-11-29 15-10-00OnlineEdited-093.0)
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s e P |

1 13.229 BB

©.4881 1.99968e4
2 17.183 BB

602.73242 96.6700
©.5256 6B88.83740

28.11166 3.33e0
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# [min] [min] [mau*s] [mau] %
e [--me]meeee e Snl RS R o |
1 13.533 MF @.4676 2361.23193 B84.16882 5.6944
2 15.38@ VB

8.9629 3.91047ed

545.11444 94.3056
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TWOT A, Wavelength=220 nm (EDAT AG022080 TLC 2022.06-17 05-22-30\0nineEdt=d—047 D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
o e o [--meeeeee [--mmeee- |
1 12.193 BV 8.3509 4642.11621 196.29243 49,9580

2 14.2890 VB ©8.4447 4649.91455 156.00333 50.8420

VWD1 A, W avelength=220 nm (EADATAZ0220901\LC 2022-05-17 06-22-39\0nlineEdited—-045.D)
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# [min] [min] [mau*s] [mau] %
wmefemanaes e |-mmemeeee [mmmmemees [-=mmeees |
1 12.732 BB 8.3486 1551.86694 68.41867 15.8851
2 14.686 FM 9.5422 B266.91992 254,13866 B84.1949
VWD1 A, Wavelength=220 nm (EADATAZ0220901\LC 2022-05-17 06-22-39\0nlineEdited—046.D)
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#  [min] [min] [mau*s] [mau] %

1 12.283 FM @8.4413 1.17481e4  443.68225 82.3854
2 14.589 MF @8.5047 2525.70483  83.39798 17.6%46
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VWD1 A, Wavelengih=220 nm (D-\zy\202206241YH 2022-07-06 16-56-371041-0301-006.D)
mau)
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W (REEE] R W T B WETT L
# [min] (min]  [mAUss] [mAU] %

1 28,404 WV 0.9274 1.05045e4  169.89044 49, 7828
2 30.913 VB 1.1440 1.05962e4  131.36908 50.2172

VWDT A, Wavelength=220 nm (07zy\ 202206240 H 2022-07-07 10-44-50042-0301 D)
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#  [min] [min]  [mAUs] [mATT] %
1 27.465 WV 0. 7487 4917.62012  97.45625 I7. 6842
2 29.200 VB 1. 1570 2.28903e4  279. 34198 82. 3158
VWD1 A, Wavelength=220 nm (D' 2y 20220624 vH 2022-07-07 13-55-241043-0301.D)
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#  [min] [min]  [mAU*s] [mAU] %
1 27.630 BY 0.9121 7553. 36621 120.37693 80,9813
2 29.925 VB 0.9330 1773.93018  23.22763 19.0187
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WWD1 A, Wavelength=220 nm (EADATA202109200C 2022-01-16 20-43-38\0OnlineEdited--019.0)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
e |--on oo |-ommmeeee |-ommeee- |-ommnee |
1 17.544 BB 9.4452 3598.37817 128.55315 58.3979
2 22.227 BB 0.6794 3541.55298 74.39718 49.6021
VWOT A, Wavelength=220 nm (ENDAT AR0Z10820LC 2022-07-16 2043-3810nneEdted—021.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [maU] %

1 17.139 BB 8.4737 9252.26563 284.26569 93.7283
2 22.687 MF 8.6199 619.94385 16.66792 6.2797
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VWD1 A, Wavelength=220 nm (EADATA'202109200.C 2022-01-18 21-04-24\OnlineEdited—-017.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mauU] %

1 22.935 BB 8.6500 3239.38599 72,53445 5@.1514
2 28.242 BB 1.1781 3219.82861 36.25635 49.8486

YWD A, Wavelength=220 nm (EADATA202109200LC 2022-01-18 21-04-24\OnlineEdited—-0158.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mau] %

1 21.995 BB 8.8884 1.34848e4 228.81052 89.1556
2 28.689 BB 1.8853 16308.39887 28.38013 16.8444
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WWD1 A, Wavelength=220 nm (DAzya2022090 1\H 2022-10-07 14-10-26\CnlineEdited--003.0)
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W (RENE AR ERE TR L
#  [min] (min]  [mAU*s]
I B.692 W 0.2949 1.38122e4  680. 20978 48. 6644
2 10.234 VB 0.5016 1.45703e4 403, 20836 51,3356
VWD A, Wavelengh=220 nm [DAZy\ 2022090 1\H 2022-10-07 14-10-26\0nineEdited—004.0)
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#  [min] [min]  [mAU*s] [mAU] %
1 B.686 VB 0. 2843 1.22429¢4 604, 52280 94. 8058
2 10.277 BB 0.4642 670, 76776  18.66662 5, 1942
VWD1 A, Wavelength=220 nm (D2zy'20220901\H 2022-10-07 14-10-26\0nlineEdiied—005.D}
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#  [min] [min]  [mAU*s] mAll]
1 B.869 VB 0.3164 754. 35050 33.92190 4. 7882

2 10.39% BB

0.5197 1.50002e4  389.12039 95.2118
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VWD A, Wavelength=220 nm (DAzyA2022090 1\yH 2022-10-07 00-30-53\0nlineEdited—-015.0)
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#  [min] [min]  [mAU#s] [mAU] %
110,456 WV (0. 4537 1. 17677ed  307.77792 48, 4147
2 12.993 VB 0.7938 1.25384e4  205.23326 b5l1. 5853
VWD A, Wavelengh=220 nm (D-\zy\20220901\7H 2022-10-07 D0-30-53\0nlineEdied-—013.0)
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W {REAE KT W L g L1
#  [min] [min]  [mAU*s] [mAU]
1 10.437 BB 0. 4421 1.84478e4  578.37506 96. 2432
2 13.010 BB 0.6416 720.10278  13.23791 3. 7568
VWD1 A, Wavelengi=220 nm (D zy\2022080 T\H 2022-10-07 00-30-55\0nlineEdited—014.D)
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¥ FENE AT eER [ g L1 U T 1
# [min] (min]  [mAU=%s] [mAU] %
I 10.514 W 0.4973 1138.29724  31.82437 46304
2 12,935 VB 0. 7873 2.3445le4  392.85364 95. 3696
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VWDT A, Wavelength=220 nm (D-\zy\20220801\H 2022-10-07 00-30-53\0nlineEdited—011 D)
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B (R AR e KT # L1 W TR 751
#  [min] [min]  [mAUxs] [mAU] %
1 9.299 BV 0. 5927 1.01700e4  231.89560 50.0997
2 12.922 BB 1. 1636 1.01295e4  107. 86082 49.9003
VWD1 A, Wavelength=220 nm (D7zy\20220801\7H 2022-10-07 00-30-5\0nlineEdited-009.0)
mauT]
1 Me Me
1 1, X _Me
400 ‘
1 Fs;C g
J 3 9
300+ N
\
1 \
1. OMe
200 with (R)-L1 |
1 (S)-3q n
] I
| |
b |
1 |
100~ [
1 | N
1 j E
1 . L -
o T T T T T T
2 4 g 10 12 14 min
B {REEE T R U T #4L L1 W T 5L
#  [min] [min]  [mAU*s] [mAl] %
1 9.231 VB 0.6073 1.33137e4  307.98404 96. 0494
2 12,917 BV 1. 0558 547. 60236 6.09148 3. 9506
VWDA A, Wavelengh=220 nm (D.zy2022090 1VYH 2022-10-07 00-30-53\0nlineEdited—010.0)
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W REE] T W I T 1 L3 TR 1
#  [min] [min]  [mAU*s] [mAU] %
1 9.258 BY 0.5977 1188. 54211  26.18013  4,9023

2 12.823 VB 1.2033 2. 30558e4

244, 23891 95. 0977



VWD A, Wavelength=220 nm (EADATAZ0220901\LC 2022-09-19 00-34-45\0nineEdited—D07 D)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s ] [mAU] %

1 11.7e2 BB ©.3774 1.29372e4  518.57021 56.3124
2 20.737 VB ©.9913 1.27765e4  179.89683 49.6876

VWD A, Wavelength=220 nm (E:\DAT}\\EGZQDSE“LC 2022-09-19 00-34-45\0nlineEdited--005.0)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [mau*s] [mAuU] %
L R e RO s [mmmnmneee [-mmmoeee \
1 11.517 MF @.5488 5.08185e4 1543.13562 97.8047
2 22.363 BB 8.7872 1146.47046 24.13848 2.1853
VWDT A, Wavelength=220 nm (E\DATA20220901\LC 2022 0818 00-34-45\0nlineEdited 008.0)
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Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mau] %

1 11.965 VB R ©.3279 1128.606242 48.89825 2.6875
2 19.527 MF 1.6712 4.18562e4  417.41558 97.3925
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VWD A, Wavelength=220 nm (D \zyA20220901\YH 2022-10-14 15-52-21\CnlineEdited--009.D)
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#  [min] [min]  [mAU*s] [mAU] %
1 11.635 W 0. 4244 1.80617e4  575.03711 49. 8387
2 12.849 VB 0.4201 1.81786e4 584, 11682 50. 1613
VWD A, Wavelengin=220 nm (D2y2022080 17YH 2022-10-14 15-52 2T\OnlineEdited—010.0)
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#  [min] [min]  [mAU*s] [mAU] %
1 11.194 W 0. 4597 2286.98975  66.08847  4.8750
2 12,543 VB 0.4346 4. 46261e4 1424, 19861 95. 1250
VWD A, Wavelengih=220 nm (022022080 17H 2022-10-14 15-52 2T\Onlinecdited—011.0)
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#  [min] [min]  [mAU*s] [mAU] %
1 11.305 W 0. 4257 3.T7674ed 1232.35144 04, 7490
2 12,591 VB 0.3940 2087.92236  T2.49830  5.2510
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VWD A, Wavelengli=220 nm (D 2y 20220624\7H 2022-07-13 0948 3A\0niineEdited 008 D)
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#  [min] [win]  [mAU*s] [mAU] %
1 10,771 FM 0. 2652 2813. 16846 176.77815 50. 2587
2 11.446 VB 0. 2498 2784. 21143 165. 47011 49. 7413
VWD A, Wavelength=220 nm (D 2y 2022062417H 2022-07-13 084633 0nlineEdited 009D}
mAU ] A
] o
1400 g ¥
B oo
b Me Me :§§3
1 I
12004 MeO ‘4, X Et |\
] | |
1000 ‘ ‘
] _ |
500 with (R)-L1 |
] (S)-3t ‘ ‘
600 ‘ |
s00] | \I
: &
200+ L Y
] \
1 %§9; H
o T T T T = T
2 4 3 10 12 mir
B (REME A R T B 27 U T 51
#  [min] [min]  [mAU*s] [mAU] %
1 10,647 MF 0.2540 T18. 09027  47.12522  3.2418
2 11.282 M 0.2810 2. 14327e4 1271.21509 96. 7582
VWOT A, Wavelengih=220 nm (D'2y\20220624WH 2022-07-13 09-25-33\0n/ineEaied—010 0}
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#  [min] [min]  [mAU#s] [mAU] %
1 10.651 MF 0. 2666 2. 37043e4

2 11310 FM

0. 2851 1010. 70020

1482. 07568 95. 9106

59. 07620 4. 0894
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WD A, Wavelength=220 nm (D:\zy\ 2022090 1VTH 2022-10-07 D0-30-53\0nlinecditsd—004.0)
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B {REntE R ke e TR L3 WA
#  [min] [min] [mAU*s] [mAU] %
1 9. 465 0.3726 2675. 70874 105. 96438 51.6787
2 12.632 0. 4559 2501. 87280  80. 20182 48.3213
VWD A, Wavelengih=220 nm (D:2y\202209011H 2022-10-07 00-30-53\0nlineEdited—005 D)
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# [min] [min] [mAU*s] [mAU] %
1 9.920 VW 0.2451 1159. 56506  71.16405 4. 4949
2 12.474 VB 0. 4506 2. 463794 T97.05286 95. 5051
TWD1 A, Wavelength=220 nm (D=y\00220901\YH 2022-10-07 00-30-53\0nlineEdited—006.0)
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#  [min] [min] [mAU*s] [mAU] %
1 9. 245 Vv 0.3603 2.80394ed4 1123, 02917 96. 6838
2 12.464 BB 0. 4428 961. 73206  30.92650 3. 3162
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WWD1 A, Wavelength=220 nm (E:\DAT‘»’A\QOEEDQB“LC 2022-09-19 00-34-45\0nlineEdited--015.0)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
ceee|nmeeee R R J-nonnennes [mmmemnes |-ennmnes \
1 17.667 BV 8.6731 1.67232e4 365.98392 47.2876
2 25.654 MF

1.1520 1.86416ed4  269.70810 52.7124

VWD1 A, Wavelength=220 nm (EADATA2022090 1\LC 2022-09-19 00-34-45\CnlineEdited-013.0)
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1 16.935 MF
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62.20335 3.8711

2 26.569 BB

VWDT A, Wavelength=220 nm (E\DATA2022090TILC 2022-05-19 003445\ 0rineE =0 014 )
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el e e | ommnmoeees [mmmeeees [-omeenes |
1 17.983 BV ©.6281 3422.35889 78.73964 2.6786
2 24.852 MF

1.55819 1.24727e5 1385.83185 97.3254
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VWD1 A, Wavelength=220 nm (D:2y\20220901\H 2022-08-22 23-28-20\0nlineEdied—015.0]
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#  [min] [min]  [mAUks] [mAU] %
. 590 BB 0. 1618 1950. 30652 178. 03227 49.9746
2 11.215 VB 0. 2532 1952. 28870 114. 36316 50. 0254
VWO A, Wavelength=220 nm (D2y 2022090 11V 2022-09-22 23-28-20\0nlineEdied—013 0]
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#  [minl [min]  [mAU*s] [maU] %
1 7.584 BB 0. 1682 1.00925e4  B77.30048 95. 1781
2 11,160 VB 0.2443 51130676  31.33866  4.8219
VWD A, Wavelengih=220 nm (D2y 2022090 1WH 2022-06-22 23-24-20\0nlineEaied—-014 D)
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#  [min] [min]  [mAU*s] [mAUT] %
I 7.617 BB 0. 1588 526.09283  48.80503  5.3450
2 11121 VB 0. 2889 9316, 60352 466. T2687 94, 6550
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VWD A, Wavelengt-220 nm (D7zy'20220803WH 2022-08-15 0325 5A0nineEdited—020.0)
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#  [min! [min]  [mAU*s] [mAU] %
1 7.292 FM 0. 1835 6972.51611 633. 36646 49.3616
2 11.804 FM 0. 4130 7152. 87256 288.62186 50.6384
VWD A, Wavelength=220 nm (D.zy'20220803\YH 2022-09-15 06-26-52\0nlineEdited—018.0)
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1 7.203 VW R 0.1932 2.29199e4 1804.09949 97.2379
2 11.883 BB 0.2905 651.05457 32.38744  2.7621
VWD A, Wavelength—220 nm [D-z\20220603\H 2022-05-15 09-28-52\0nlineEdited 018.0)
mAU]
1 Me Me
1600
1 Me X Me
b >
1400 o
] = ‘\@q
] 8 &
1200 o
] f\
1000 | \
_ ‘ \
1 .. M \
201 ith (S)-L1 OMe I
\
(R)-3x | \
] I\
400 & \
_ e A
200 &\f\&. ‘
] | [ |
M . "‘,\ﬁ_ _,-Jf\ N N, ——
2 4 5 & 10 2 mn
W REIE AR W W ¥ T
#  [min] [min]  [mAU$s] [mau] %
I T7.334 M 0. 1836 1429,02173 129.71706  2.9535
2 11.031 MF 0. 6766 4.69543e4 1156. 53870 97. 0465



VWD A, Wavelength=220 nm (D 2y'202206 100 H 2022-06-15 22-31-50071-0301 0)
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