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General Information. NMR spectra were taken with an Agilent-400 spectrometer
(400 MHz for "H NMR and 100 MHz for *C NMR) in CDCl;. Chemical shifts were
recorded in ppm in relative to the TMS in CDCl; and coupling constants were
reported in Hz. All reactions were carried out in flame-dried Schlenk tubes.
[PdCl(m-allyl)], was purchased from J&K Chemicals; (R) and (S)-DTBM-Segphos
were purchased from Strem Chemicals Inc.; (PhO),POOH was purchased from
Energy Chemical and purified through stirring with 1 N HCI, extracting with
dichloromethane, and removing the solvent under vacuum; Anhydrous MeOH was
purchased from Sinopharm Chemical Reagent Co., Ltd; Petroleum ether (b.p. 60-90
°C) was purchased from Shanghai Titan Scientific Co., Ltd. Toluene was dried over
sodium wire with benzophenone as the indicator and distilled freshly before use. The
reaction should be conducted in a hood working efficiently due to the toxicity of CO
gas. All the temperatures are referred to the oil baths used. The NMR yields of
allenoates and propargylic alcohols were determined by 'H NMR analysis using
1,3,5-trimethylbenzene or dibromomethane as the internal standard. The starting
propargylic alcohols were synthesized according to the reported procedures.' The

apparatus used in this study is shown as follows:
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Chinese and English comparison table for the HPLC spectra (Translations have been

made in all the HPLC spectra presented here)

Chinese words

Corresponding English words

SBAREN Brief introduction of experimental conditions
&g Chromatogram Figure
BE (mV) Voltage (mV)
BfE (min) Time (min)
g = Peak No.
[ 4 Peak name
R E B [H] Retention time
I 5 Peak height
I R Peak area
BE Content
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Scheme S1 Known approaches to optically active tertiary propargylic alcohols-Part I

a) Terminal alkyne approaches
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Scheme S2 Known approaches to optically active tertiary propargylic alcohols-Part 11

b) Alkynyl ketone approach

OSiCl;  chiral catalysts Ho, 1
R)\ + R'2Zn Or)\ —_— R; =R
X OMe or chiral reagents R'
R' = Me, Et or CH,CO,Me
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. -> 0,
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Calculation of selectivity factor s

In the kinetic resolution process, the selectivity factor S is related to the rate

constants of the reaction of R- and S-enantiomers, kg and ks, respectively, by S = kr/Ks,

for krp>kKs.
HO [PA/HT, L* HQ, COOR*
?7: n-Bu - '77— n-Bu + S
PH Kinetic Resolution Ph Ph n-Bu
(¥)-1a (S)-1la (Sa)-2a

HO Ke COOMe

m>%n-8u ——— ¢

Ph Ph n-Bu
(R)-1a (Sa)-2a

HO, ks g COOMe

—77" —nBu— >

PH Ph n-Bu
(S)-1a (Rp)-2a

Basically, s can be established by the following equation for a first order reaction,
in which C is the conversion and ee is the enatiomeric excess value of recovered

substrate:

_ Ln[(A-C)1-ee)]
"~ Ln[(1-C)(1+ee)]

Besides, C can be calculated from the enatiomeric excess values of recovered
substrate and product, ee and ee', respectively, through the equation C = ee/(eetee') if
(R)-1la was stereospecifically transferred to (S;)-2a and (S)-la was completely
transferred to (R,)-2a in this kinetic resolution process.

However, in the current study, when (R)-la was introduced into the standard
reaction conditions with 98% ee, the product was obtained with only 90% ee, which
makes the equation mentioned before not suitable here, thus, the conversion was

determined by 'H NMR analysis.
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[(m-allyl)PdCI]5 (2 mol%)
(R)-DTBM-Segphos (6 mol%)
(PhO),POOH (5 mol%)

HO . COOMe
MeOH (8 .
....> — gy (8 equiv.) \_,_<
Ph Toluene Ph "Bu
("?'13 CO balloon (Sa)-2a
98% ee 50°C. 12 h 81% vyield
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Table S1 Solvent effect in this kinetic resolution process *

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)
(PhO),POOH (5 mol%)

HO MeOH (8 equiv.) COOMe HO,
——n-Bu > \::< + —771 ——n-Bu
Solvent N

o CO balloon Ph n-Bu o
(#)-1a 50°C. 10 h (S.)-2a (S)-1a
(Sa)-2a Recovery of 1la
entry Solvent Yield ee NMR Yield ce s°©
/%" %° /%" /%°
1 toluene 60 48 36 (35) 99 16.9
2 1,4-dioxane 21 49 74 (73) 25 7.6
3 CH;CN - - 100 (-) - -
4 DME - - 100 (-) - -
5 THF - - 99 (-) - -
6 toluene - - 100 (-) - -

a

Reaction conditions: (£)-la (0.2 mmol), [(m-ally)PdCl], (2 mol%),
(R)-DTBM-Segphos (6 mol%), (PhO),POOH (5 mol%), and MeOH (8 equiv.) in
toluene (2 mL) at 50 °C under 1 atm of CO unless otherwise noted, DME =
1,2-dimethoxyethane, THF = tetrahydrofuran. ® Isolated yields. © ee values of
2,3-allenoates and chiral propargylic alcohols were determined by HPLC. ¢ NMR
yields were determined by 'H NMR analysis using 1,3,5-trimethylbenzene as the
internal standard, the data in the parenthesis are isolated yields based on (¥)-1a. ®s =
Kras'ksiow = In[(recovery)(1-ee)]/In[(recovery)(1+ee)], (recovery) is the recovery of 1a
determined by "H NMR analysis, ee is the enantionmeric excesses value of recovered
substrate. " 4 mol% PdCl, was used instead of 2 mol% [(m-allyl)PdCl],.
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Table S2 Screening of reaction temperature in the kinetic resolution process *
[(n-ally)PdCl], (2 mol%)
(R)-DTBM-Segphos (6 mol%)
(PhO),POOH (5 mol%)

HO . MeOH (8 equiv.) COOMe HO, .
ol _ Toluene N : * F?T et
(#)-1a Colb; Ir|100n 3 (Sp)-2a o (S)-1a

(S,)-2a Recovery of 1a
entry T/°C Yielg ee Ij(z[llz ee s°
/ % /% © /o d /% °
1 40 41 78 53 (50) 78 36.8
2 45 52 54 39 (40) 91 11.4
3f 50 60 48 36 (35) 99 16.9
4 55 72 38 14 (13) 99 5.1

a

Reaction conditions: (£)-1la (0.5 mmol), [(m-ally)PdCl], (2 mol%),
(R)-DTBM-Segphos (6 mol%), (PhO),POOH (5 mol%), and MeOH (8 equiv.) in
toluene (2.5 mL) under 1 atm of CO unless otherwise noted. ® Isolated yields. ¢ ee
values of 2,3-allenoates and chiral propargylic alcohols were determined by HPLC. d
NMR yields were determined by 'H NMR analysis using 1,3,5-trimethylbenzene or
dibromomethane as the internal standard, the data in the parenthesis are isolated
yields based on (¥)-1a. * s = Kkpg/ksow = In[(recovery)(1-ee)]/In[(recovery)(1+ee)],
(recovery) is the recovery of la determined by 'H NMR analysis, ee is the
enantionmeric excesses value of recovered substrate. ' The reaction was carried out in
0.2 mmol scale.
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Table S3 Screening of phosphoric acid and alcohol in the kinetic resolution process

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)
[POOH] (5 mol%)

HQO ROH (8 equiv.) COOR HO,
——n-Bu > \:.:< + —77 ——n-Bu
PH Toluene PR n-Bu PH
CO balloon
(£-1a 50°C, 10 h (Sa)-2 (S)1a
oL, O, L,
g:P\/ 0 R
ool N ¢ S ¢
BINOL-[PO,H] (PhO),POOH Ph,POOH
(Sa)-2 Recovery of 1la
entry [POOH] ROH  vield e NMR o se
[%b o Yield Lo ¢
’ /o / % ¢ &
1 BINOL-[PO,H] MeOH 62 53 37 (34) 95 12.2
2 Ph,POOH MeOH 48 51 50 (47) 82 255
3f (PhO),POOH  MeOH 60 48 36 (35) 99 169
4 (PhO),POOH  EtOH 59 41 22 (20) 99 7.4
5 (PhO),POOH  'PrOH 34 58 34 (31) 99  12.0

& Reaction conditions: (¥)-la (0.5 mmol), [(n-ally)PdCl], (2 mol%),
(R)-DTBM-Segphos (6 mol%), (PhO),POOH (5 mol%), and MeOH (8 equiv.) in
toluene (2.5 mL) at 50 °C under 1 atm of CO unless otherwise noted. ® Isolated yields.
¢ ee values of 2,3-allenoates and chiral propargylic alcohols were determined by
HPLC. ¢ NMR yields were determined by 'H NMR analysis using
1,3,5-trimethylbenzene or dibromomethane as the internal standard, the data in the
parenthesis are isolated yields based on (¥)-la. ° s = KkeKow
In[(recovery)(1-ee)]/In[(recovery)(1+ee)], (recovery) is the recovery of 1a determined
by 'H NMR analysis, ee is the enantionmeric excesses value of recovered substrate. f
The reaction was carried out in 0.2 mmol scale.
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Experimental details and analytical data

1. Preparation of optically active tertiary propargylic alcohols and
tetra-substituted allenoates

(1) Preparation of (S,)-methyl 4-phenyl-2-butyl-2,3-pentadienoate ((S,)-2a)
(zwl-11-41-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-41-2)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO 5y (PhO)LPOOH (5 mol%) \::<COOMG . H.%%n-su
Ph> — MeOH (8 equiv.) . Ph n-Bu Ph
(#)1a Toluenec; CO balloon (S,)-2a (S)>1a
50°C, 10 h 61% NMR yield 36% NMR yield
59% yield 34% yield
48% ee 98% ee

Typical Procedure: To a flame-dried Schlenk tube were added [(w-allyl)PdCl], (7.6
mg, 0.02 mmol), (R)-DTBM-Segphos (72.3 mg, 0.06 mmol), (PhO),POOH (12.4 mg,
0.05 mmol), (¥)-1a (202.4 mg, 1 mmol), MeOH (256.1 mg, 8 mmol), and toluene (5
mL) sequentially under argon. The resulting mixture was then frozen with a liquid
nitrogen bath, degassed to remove the argon inside completely, and refilled with CO
by a balloon of CO for three times. Then the liquid nitrogen bath was removed and
the mixture was warmed up to room temperature and vigorously stirred at 50 °C with
a balloon of CO for 10 h. The reaction mixture was then diluted with 5 mL of ethyl
acetate, filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate
(20 mL), and concentrated. The residue was purified by column chromatography on
silica gel to afford (S,)-2a (144.2 mg, 59%) as an oil and (S)-1a’ (68.8 mg, 34%) as an
oil [eluent: petroleum ether/ethyl ether/dichloromethane = 100/1/1 (0.5 L) to
petroleum ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)].

(S.)-2a: 48% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (major) = 8.0 min, tgr (minor) = 9.3 min); [(1]221) =
+9.1 (¢ = 1.57, CHCl3); '"H NMR (400 MHz, CDCl3): § = 7.43-7.30 (m, 4 H, Ar-H),
7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCHs), 2.35 (t, J = 7.6 Hz, 2 H, CH>), 2.18 (s,
3 H, CH3), 1.51-1.41 (m, 2 H, CH), 1.41-1.30 (m, 2 H, CH,), 0.88 (t,J=7.4 Hz, 3 H,
CH; from n-Bu); °C NMR (100 MHz, CDCly): § = 211.1, 167.8, 135.4, 128.5, 127.3,
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125.9, 104.6, 102.0, 52.1, 30.2, 28.7, 22.3, 16.4, 13.9; MS (70 eV, EI) m/z (%): 244
(M*, 1.63), 143 (100); IR (neat): v = 2954, 2928, 2860, 1943, 1712, 1494, 1434, 1262,
1206, 1119, 1087, 1067, 1026 cm'l; HRMS calced for Ci¢Ha00> [M']: 244.1463, found:
244.1466.

(S)-1a:® 98% ee (HPLC conditions: OD-H column, hexane/i-PrOH = 200/1, 1.0
mL/min, A = 214 nm, tg (minor) = 22.9 min, tg (major) = 26.0 min); [a]23D =-0.5(c=
1.10, CHCl3) [90% ee, [a]*’b = -0.3 (¢ = 1.2, CHCL;)]%; "H NMR (400 MHz, CDCl5):
0 ="771-7.62 (m, 2 H, Ar-H), 7.41-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H),
2.38-2.22 (m, 3 H, OH and CH,), 1.74 (s, 3 H, CHs), 1.62-1.49 (m, 2 H, CH,),
1.49-1.37 (m, 2 H, CH,), 0.93 (t, J = 7.4 Hz, 3 H, CH; from n-Bu); °C NMR (100
MHz, CDCl;): 6 = 146.2, 128.2, 127.5, 124.9, 85.7, 83.7, 70.0, 33.5, 30.7, 22.0, 18.4,
13.6; MS (70 eV, EI) m/z (%): 202 (M", 1.18), 187 (100); IR (neat): v = 3393, 2958,
2931, 2872, 1493, 1447, 1365, 1327, 1232, 1180, 1093, 1063, 1027 cm'l; Raman : v=
2240 cm™,

The following compounds were prepared according to Typical Procedure.

(2) Preparation of (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-10-130)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO & (PhO),POOH (5 mol%) \:.:<COOM6 . H%%n_Bu
Ph> — MeOH (8 equiv.) ~ Ph h-Bu PH
(#)-1a Tquene,OCO balloon (S.)-2a (S)-1a
50°C,9h 57% NMR yield 40% NMR vyield
38% yield
94% ee

The reaction of [(n-allyl)PdCl], (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1a (202.2 mg, 1 mmol),
MeOH (256.6 mg, 8.0 mmol), and toluene (5 mL) left (S)-1a (76.8 mg, 38%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 94% ee (HPLC conditions: OD-H
column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 21.2 min, tg
(major) = 24.9 min); [a]*'p = -0.4 (¢ = 1.00, CHCl3) [90% ee, [0]’’p = -0.3 (c = 1.2,
CHCL)]; 'H NMR (400 MHz, CDCls): & = 7.69-7.62 (m, 2 H, Ar-H), 7.40-7.32 (m, 2

H, Ar-H), 7.32-7.24 (m, 1 H, Ar-H), 2.32-2.25 (m, 3 H, OH and CH,), 1.74 (s, 3 H,
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CHs), 1.61-1.49 (m, 2 H, CH,), 1.49-1.38 (m, 2 H, CH>), 0.93 (t, J = 7.4 Hz, 3 H, CH;
from n-Bu); >C NMR (100 MHz, CDCLy): & = 146.2, 128.1, 127.5, 124.9, 85.6, 83.6,
70.0, 33.5, 30.7, 22.0, 18.4, 13.6.

(3) Preparation of (S)-5-methyl-2-phenylhex-3-yn-2-ol ((S)-1b) (zwl-11-51)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO COOMe HO
; . < (PhO),POOH (5 mol%) \ . _— <
PH - MeOH (8 equiv.) .~ Ph PH

(2)-1b Toluene, CO balloon (S)-1b
50°C,10h (Sa)-2b 43% NMR yield
56% NMR vyield 40% yield
96% ee

The reaction of [(n-allyl)PdCl], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (72.4
mg, 0.06 mmol), (PhO),POOH (12.5 mg, 0.05 mmol), (+)-1b (188.4 mg, 1 mmol),
MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1b (75.4 mg, 40%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: Regis
(R,R) Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm, tg (minor)
= 8.1 min, tg (major) = 10.1 min); [a]*p = +4.6 (c = 1.15, CHCL;); '"H NMR (400
MHz, CDCl3): & = 7.70-7.60 (m, 2 H, Ar-H), 7.41-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m,
1 H, Ar-H), 2.72-2.58 (m, 1 H, CH), 2.43-2.32 (m, 1 H, OH), 1.73 (s, 3 H, CHs3), 1.21
(d, J=7.2 Hz, 6 H, 2 x CH;); *C NMR (100 MHz, CDCL3): & = 146.2, 128.1, 127.4,
124.9, 91.0, 82.9, 69.9, 33.6, 22.9, 20.5; MS (70 eV, EI) m/z (%): 188 (M", 1.70), 173
(100); IR (neat): v = 3292, 2972, 2926, 2872, 2241, 1447, 1366, 1318, 1234, 1186,
1089, 1048 cm™; HRMS calcd for C13H;60 [M]: 188.1201, found: 188.1203.

(4) Preparation of (S)-8-chloro-2-phenyloct-3-yn-2-ol ((S)-1c) (zwl-11-53)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

COOMe HO
HO (PhO),POOH (5 mol%) \ R
— MeOH (8 equiv.) PR M- N
Ph -
ol Toluene, CO balloon (S.)-2¢ (Sy1c Cl

@)-1c 50°C,10h 50% NMRyield ~ C'  46% NMR yield
44% yield
90% ee

The reaction of [(n-allyl)PdCl], (7.4 mg, 0.02 mmol), (R)-DTBM-Segphos (72.3

mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (£)-1c (236.6 mg, 1 mmol),

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1c (104.1 mg, 44%) as an oil
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[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 90% ee (HPLC conditions:
Regis (R,R) Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm, tg
(minor) = 16.0 min, tg (major) = 20.4 min); [a]**p = +0.7 (c = 1.69, CHCLs); 'H NMR
(400 MHz, CDCl3): & = 7.69-7.59 (m, 2 H, Ar-H), 7.42-7.32 (m, 2 H, Ar-H), 7.32-7.22
(m, 1 H, Ar-H), 3.57 (t, = 6.6 Hz, 2 H, CH,), 2.38 (brs, 1 H, OH), 2.33 (t, J = 6.8 Hz,
2 H, CH,), 1.98-1.83 (m, 2 H, CH,), 1.80-1.60 (m, 5 H, CH, and CH;); *C NMR
(100 MHz, CDCls): & = 146.0, 128.2, 127.5, 124.9, 84.6, 84.4, 70.0, 44.5, 33.4, 31.5,
25.7, 18.0; MS (70 eV, EI) m/z (%): 238 (M'(*'Cl), 0.45), 236 (M"(*°Cl), 1.30), 221
(100); IR (neat): v = 3394, 2938, 2865, 2238, 1492, 1444, 1323, 1230, 1174, 1066
cm™'; HRMS caled for C14H,70°°Cl [M]: 236.0968, found: 236.0970.

(5) Preparation of (S)-2-(4-chlorophenyl)oct-3-yn-2-ol ((S)-1d) (zwl-8-72)

HO [(n-aIIyI)PdCI]2 (2 mol%) COOMe HO
——n-Bu (R)-DTBM-Segphos (6 mol%) \:.:< N %

) ——n-Bu
(PhO),POOH (5 mol%) $ By
MeOH (8 equiv.) @
Toluene, CO balloon _
o  (S)2d (&) 1d

Cl (x)>-1d 50°C, 10 h Cl i
; . 39% NMR yield
57% NMR yield 34% yield
99% ee

The reaction of [(n-allyl)PdCl], (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.8
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1d (236.7 mg, 1 mmol),
MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1d (80.4 mg, 34%) as an oil
[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate
= 50/1]: 99% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 9.2 min, tg (major) = 11.7 min); [a]”p =
-0.6 (¢ = 1.20, CHCls); "H NMR (400 MHz, CDCl3): & = 7.61-7.54 (m, 2 H, Ar-H),
7.34-7.28 (m, 2 H, Ar-H), 2.42-2.38 (m, 1 H, OH), 2.27 (t, J=7.2 Hz, 2 H, CH;), 1.71
(s, 3 H, CH3), 1.57-1.47 (m, 2 H, CH>), 1.47-1.37 (m, 2 H, CH3), 0.92 (t, J=7.4 Hz, 3
H, CH; from n-Bu); C NMR (100 MHz, CDCls): & = 144.8, 133.2, 128.2, 126.5,
86.0, 83.3, 69.6, 33.6, 30.6, 22.0, 18.3, 13.6; MS (70 eV, EI) m/z (%): 238 (M"('Cl),
0.67), 236 (M'(*°Cl), 1.88), 221 (100); IR (neat): v = 3357, 2958, 2932, 2872, 1488,

1399, 1366, 1327, 1229, 1177, 1090, 1054, 1014 cm™; HRMS calcd for C;4H;,0>°Cl
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[M]: 236.0968, found: 236.0970.
(6) Preparation of (S)-2-(4-bromophenyl)dec-3-yn-2-ol ((S)-1e) (zwl-8-189)

HO [(z-allyl)PdCl], (2 mol%) COOMe HO.

=—n-CeH13 (R)-DTBM-Segphos (6 mol%) \:-=< + ———=—=—n-CgH13
(PhO),POOH (5 mol%) N n-CgHi3
MeOH (8 equiv.) _ @
Toluene, CO balloon
Br ’ S)-1e
()1 50°C,10h Br (Say-2e Br 51%(NI)VIR yield
46% NMR yield 47% yield
0
93% ee

The reaction of [(n-allyl)PdCl], (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (£)-1e (309.1 mg, 1 mmol),
MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1e (145.3 mg, 47%) as an oil
[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate
= 50/1]: 93% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 8.8 min, tg (major) = 11.8 min); [a]*’p =
-1.6 (¢ = 1.21, CHCls); "H NMR (400 MHz, CDCl3): & = 7.55-7.49 (m, 2 H, Ar-H),
7.48-7.42 (m, 2 H, Ar-H), 2.43-2.35 (m, 1 H, OH), 2.25 (t, J=7.2 Hz, 2 H, CH,), 1.70
(s, 3 H, CHs3), 1.58-1.48 (m, 2 H, CHy), 1.45-1.35 (m, 2 H, CH>), 1.35-1.22 (m, 4 H, 2
x CH»), 0.89 (t, J = 6.8 Hz, 3 H, CH; from n-C¢H;3); BC NMR (100 MHz, CDCls): 6
=145.3, 131.2, 126.9, 121.4, 86.1, 83.2, 69.6, 33.6, 31.2, 28.5, 22.5, 18.7, 14.0; MS
(70 eV, EI) m/z (%): 310 (M*(*'Br), 2.31), 308 (M"("Br), 2.12), 293 (100); IR (neat):
v = 3385, 2955, 2929, 2858, 1681, 1589, 1485, 1466, 1394, 1365, 1271, 1228, 1177,
1074, 1010 cm™'; HRMS caled for C1¢H,;0”Br [M]: 308.0776, found: 308.0773.

(7) Preparation of (S)-2-(2-methylphenyl)dec-3-yn-2-ol ((S)-1f) (zwl-8-187)

[(-allyl)PdCI], (2 mol%) COOMe
HO (R)-DTBM-Segphos (6 mol%) ‘. n-CgHq3
=——n-CgHq3 (PhO),POOH (5 mol%) n-CgHq3
MeOH (8 equiv.) @—
Toluene, CO balloon (S)-1f
+)1f 50°C,10h Sa) 20 44% NMR yield
(*)- 4% NMR yield 41% yield
(o)
91% ee

The reaction of [(w-allyl)PdClI], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1f (244.1 mg, 1 mmol),
MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1f (100.0 mg, 41%) as an oil

[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate
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= 50/1]: 91% ee (HPLC conditions: OJ-H column, hexane/i-PrOH = 200/1, 1.0
mL/min, A = 214 nm, tg (major) = 9.7 min, tg (minor) = 10.4 min); [a]ZOD =-20(c=
1.70, CHCls); '"H NMR (400 MHz, CDCl3): § = 7.72-7.65 (m, 1 H, Ar-H), 7.20-7.12
(m, 3 H, Ar-H), 2.61 (s, 3 H, Ar-CHj3), 2.44 (s, 1 H, OH), 2.22 (t, J = 7.4 Hz, 2 H,
CH,), 1.79 (s, 3 H, CHs), 1.56-1.45 (m, 2 H, CH3), 1.45-1.20 (m, 6 H, 3 x CH), 0.88
(t, J = 7.2 Hz, 3 H, CH; from n-C¢H;3); °C NMR (100 MHz, CDCls): & = 142.8,
135.6, 132.2, 127.4, 125.6, 124.9, 85.3, 84.0, 69.7, 31.3, 31.1, 28.6, 28.5, 22.5, 21.2,
18.7, 14.0; MS (70 eV, EI) m/z (%): 244 (M", 2.80), 229 (100); IR (neat): v = 3406,
2955, 2930, 2858, 1484, 1456, 1367, 1328, 1287, 1223, 1164, 1131, 1079, 1047 cm™;
HRMS caled for C;7H»40 [M+]: 244.1827, found: 244.1824.

(8) Preparation of (S)-2-(3-methylphenyl)dec-3-yn-2-ol ((S)-1g) (zwl-10-129)

[(m-allyl)PdCI], (2 mol%) COOMe HO,
HO (R)-DTBM-Segphos (6 mol%) . —=—=—n-CgH13

= 1-CeHys (PhO),POOH (5 mol%) n-CgH1a
MeOH (8 equiv.) Q

Toluene, CO balloon

. (S)1g
50°C,9h (Sa)-29 0 :
+)-1 : 0 . 35% NMR yield
(*)-1g 59% NMR yield 33% yield

95% ee

The reaction of [(n-allyl)PdCl], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1g (244.2 mg, 1 mmol),
MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1g (80.6 mg, 33%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 95% ee (HPLC conditions: Regis
(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) =
8.5 min, tg (minor) = 10.7 min); [a]*p = -1.3 (c = 0.98, CHCls); '"H NMR (400 MHz,
CDCl): 6 =7.51-7.41 (m, 2 H, Ar-H), 7.29-7.19 (m, 1 H, Ar-H), 7.08 (d, J = 7.6 Hz,
1 H, Ar-H), 2.37 (s, 3 H, Ar-CH3), 2.32 (brs, 1 H, OH), 2.27 (t, J= 7.2 Hz, 2 H, CH,),
1.73 (s, 3 H, CHs3), 1.60-1.49 (m, 2 H, CH»), 1.48-1.37 (m, 2 H, CH3), 1.37-1.23 (m, 4
H, 2 x CH,), 0.90 (t, J = 6.8 Hz, 3 H, CH; from n-C¢H;3); °C NMR (100 MHz,
CDCl): 6 =146.1, 137.8, 128.2, 128.1, 125.6, 122.0, 85.6, 83.8, 70.0, 33.5, 31.3, 28.6,
28.5,22.5, 21.5, 18.37, 14.0; MS (70 eV, EI) m/z (%): 244 (M", 2.27), 229 (100); IR

(neat): v = 3403, 2955, 2929, 2858, 1607, 1485, 1457, 1365, 1329, 1255, 1199, 1158,
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1084, 1062 cm™'; HRMS calced for C;7H240 [M']: 244.1827, found: 244.1825.
(9) Preparation of (S)-2-(4-methylphenyl)oct-3-yn-2-ol ((S)-1h) (zwl-10-101)

[(n-allyl)PdCI], (2 mol%) COOMe HO
HO (R)-DTBM-Segphos (6 mol%) \:-:< . - — n-Bu
— nBu  (PhO),POOH (5 mol%) N n-Bu
MeOH (8 equiv.)
Toluene, CO balloon (S-1h
(511h 50°C, 5 h (SarZh. 32% NMR yield
- 44% NMR yleld 31% yieId
94% ee

The reaction of [(n-allyl)PdCl], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1h (216.2 mg, 1 mmol),
MeOH (256.2 mg, 8 mmol), and toluene (5 mL) left (S)-1h (67.1 mg, 31%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 94% ee (HPLC conditions: Regis
(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) =
9.3 min, tg (minor) = 13.0 min); [a]*p = -0.4 (¢ = 0.96, CHCl;); '"H NMR (400 MHz,
CDCls): 6=7.53 (d,J=8.4 Hz, 2 H, Ar-H), 7.15 (d, J = 8.4 Hz, 2 H, Ar-H), 2.40-2.30
(m, 4 H, OH and Ar-CH3;), 2.27 (t, J = 7.2 Hz, 2 H, CHy), 1.72 (s, 3 H, CHs),
1.58-1.48 (m, 2 H, CH;), 1.48-1.36 (m, 2 H, CH;), 0.92 (t, J = 7.4 Hz, 3 H, CH; from
n-Bu); *C NMR (100 MHz, CDCls): & = 143.4, 137.1, 128.8, 124.9, 85.4, 83.9, 69.8,
33.4,30.7,21.9, 21.0, 18.4, 13.6; MS (70 eV, EI) m/z (%): 216 (M", 2.20), 201 (100);
IR (neat): v = 3384, 2957, 2930, 2863, 1509, 1456, 1405, 1365, 1327, 1234, 1184,
1089, 1052, 1020 cm™'; HRMS caled for C;sH00 [M']: 216.1514, found: 216.1516.
(10) Preparation of (S)-2-(2-naphthyl)oct-3-yn-2-ol ((S)-1i) (zwl-10-124)

HO [(n-ally)PdCI], (2 mol%) \ :COOMG HO,
— By (R)-DTBM-Segphos (6 mol%) + =—n-Bu

(PhO),POOH (5 mol%) \ n-Bu
MeOH (8 equiv.) _ (S)i
=11
i Toluene, CO balloon O (S,)-2i 31% NMR yield
@i 50°C, 9 h 45% NMR yield 30% yield
98% ee

The reaction of [(w-allyl)PdClI], (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1i (252.5 mg, 1 mmol),
MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1i (75.8 mg, 30%) as an oil

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
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ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: Regis
(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) =
22.0 min, tg (minor) = 40.2 min); [a]*p = -11.8 (¢ = 1.55, CHCl3); 'H NMR (400
MHz, CDCl3): 6 = 8.11 (s, 1 H, Ar-H), 7.88-7.77 (m, 3 H, Ar-H), 7.77-7.70 (m, 1 H,
Ar-H), 7.52-7.42 (m, 2 H, Ar-H), 2.47 (brs, 1 H, OH), 2.30 (t, J = 7.0 Hz, 2 H, CHa),
1.82 (s, 3 H, CH3), 1.63-1.51 (m, 2 H, CH,), 1.51-1.39 (m, 2 H, CH,), 0.94 (t,J=7.2
Hz, 3 H, CH; from n-Bu); °C NMR (100 MHz, CDCls): & = 143.5, 133.0, 132.7,
128.3, 128.0, 127.5, 126.1, 125.9, 123.6, 123.3, 85.9, 83.7, 70.1, 33.4, 30.7, 22.0, 18.4,
13.6; MS (70 eV, EI) m/z (%): 253 (M'+1, 2.05), 252 (M", 7.42), 155 (100); IR (neat):
v = 3387, 3057, 2957, 2930, 2861, 1673, 1601, 1506, 1465, 1354, 1326, 1271, 1194,
1162, 1127, 1084, 1052, 1018 cm™; HRMS calcd for CsHa00 [M']: 252.1514, found:
252.1516.

(11) Preparation of (S)-2,4-diphenylbut-3-yn-2-ol ((S)-1j) (zwl-10-115)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO (PhO),POOH (5 mol%) COOMe HO,
— o MeOH (8 equiv.) \:-=< + =——=Ph
PH Toluene, CO balloon Ph Ph Ph
(*)-1j 50°C, 14 h (Sa)-2j (S)-1j
51% NMR yield 35% NMR yield
33% yield
96% ee

The reaction of [(w-allyl)PdClI], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.5 mg, 0.05 mmol), (+)-1j (222.2 mg, 1 mmol),
MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1j* (73.3 mg, 33%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: Regis
(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) =
17.2 min, tg (minor) = 28.7 min); [a]*p = -7.2 (¢ = 1.23, CHCL;) [96% ee, [a]*’p =
7.4 (c = 1.3, CHCl3)]*; "H NMR (400 MHz, CDCls): & = 7.79-7.68 (m, 2 H, Ar-H),
7.55-7.44 (m, 2 H, Ar-H), 7.44-7.35 (m, 2 H, Ar-H), 7.35-7.26 (m, 4 H, Ar-H), 2.50 (s,
1 H, OH), 1.87 (s, 3 H, CH3); °*C NMR (100 MHz, CDCls): & = 145.6, 131.7, 128.4,
128.30, 128.26, 127.7, 125.0, 122.5, 92.4, 84.9, 70.3, 33.3; MS (70 eV, EI) m/z (%):
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223 (M'+1, 4.20), 222 (M, 30.84), 207 (100); IR (neat): v = 3298, 2978, 1597, 1488,
1442, 1402, 1365, 1270, 1212, 1140, 1088, 1073, 1050, 1027 cm™".
(12) Preparation of (S)-3-methyl-1-phenylhex-1-yn-3-ol ((S)-1k) (zwl-10-118)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

o (PhO),POOH (5 mol%) COOMe HO,
N MeOH (8 equiv) \:-=< + =—=—Ph
n-Pr Toluene, CO balloon n-Pr Ph n-Pr
(#)-1k 50°C,11h (Sa)-2k (S)-1k
57% NMR yield 33% NMR yield
31% vyield

98% ee

The reaction of [(w-allyl)PdClI], (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1k (188.4 mg, 1 mmol),
MeOH (256.6 mg, 8 mmol), and toluene (5 mL) left (S)-1k (58.4 mg, 31%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: AD-H
column, hexane/i-PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg (major) = 6.8 min, tg
(minor) = 7.2 min); [0]*p = -0.5 (¢ = 1.05, CHCls); 'H NMR (400 MHz, CDCls): & =
7.46-7.38 (m, 2 H, Ar-H), 7.35-7.27 (m, 3 H, Ar-H), 2.04 (s, 1 H, OH), 1.80-1.69 (m,
2 H, CH,), 1.65-1.53 (m, 5 H, CHs and CH»), 0.99 (t, J = 7.2 Hz, 3 H, CH3 from n-Pr);
BC NMR (100 MHz, CDCls): 8 = 131.6, 128.21, 128.18, 122.8, 92.9, 83.2, 68.6, 46.0,
29.8, 18.1, 14.2; MS (70 eV, EI) m/z (%): 188 (M", 4.96), 145 (100); IR (neat): v =
3354, 2959, 2933, 2873, 1598, 1489, 1444, 1369, 1286, 1155, 1130, 1018 cm™;
HRMS calcd for C3H;40 [M']: 188.1201, found: 188.1198.
(13) Preparation of (S)-3-methyl-1-phenyloct-1-yn-3-ol ((S)-11) (zwl-10-116)

[(m-allyl)PACI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO (PhO),POOH (5 mol%) COOMe HO
— ph MeOH (8 equiv.) _ + -77”‘ —Ph
n-CsHq4 Toluene, CO balloon ~ -CsH11 Ph n-CsHq4
)11 50°C, 13 h (Sa)-2l (S-11
55% NMR yield 32% NMR yield
31% yield
93% ee

The reaction of [(w-allyl)PdClI], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9

mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1l (216.3 mg, 1 mmol),
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MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-11 (67.1 mg, 31%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 93% ee (HPLC conditions: IC
column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 14.8 min, tg
(major) = 16.0 min); [a]*’p = -1.0 (c = 1.00, CHCl3); 'H NMR (400 MHz, CDCl;): &
= 7.46-7.38 (m, 2 H, Ar-H), 7.35-7.27 (m, 3 H, Ar-H), 2.11-2.02 (m, 1 H, OH),
1.82-1.67 (m, 2 H, CH3), 1.67-1.50 (m, 5 H, CHs and CH;), 1.42-1.30 (m, 4 H, 2 x
CH,), 0.91 (t, J = 7.0 Hz, 3 H, CH; from n-CsH;;); °C NMR (100 MHz, CDCl;): § =
131.6, 128.21, 128.18, 122.8, 93.0, 83.2, 68.7, 43.7, 31.9, 29.8, 24.4, 22.6, 14.0; MS
(70 eV, EI) m/z (%): 216 (M, 2.07), 145 (100); IR (neat): v = 3356, 2955, 2932, 2861,
1599, 1489, 1465, 1370, 1129, 1092, 1041 cm™; HRMS caled for CisHy00 [M']:
216.1514, found: 216.1512.

(14) Preparation of (S)-6-methyldodec-7-yn-6-ol ((S)-1m) (zwl-11-25)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO (PhO),POOH (5 mol%) COOMe HOé
— 1-Bu MeOH (8 equiv.) R + -—}%n-Bu
n-CsHi Toluene, CO balloon ~ -CsH11 n-Bu n-CsHy4
(#)-1m 50°C, 10.5h (Sa)-2m (S)-1m
62% NMR yield 29% NMR vyield
26% yield

96% ee
The reaction of [(w-allyl)PdClI], (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (72.4

mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (£)-1m (196.1 mg, 1 mmol),
MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1m (51.0 mg, 26%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: AD-H
column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm, tg (major) = 16.4 min, tg
(minor) = 18.0 min); [a]*p = -0.3 (¢ = 1.20, CHCl3); '"H NMR (400 MHz, CDCl5): &
=2.19 (t, J = 6.8 Hz, 2 H, CH), 1.93-1.82 (brs, 1 H, OH), 1.72-1.57 (m, 2 H, CHa),
1.54-1.21 (m, 13 H, CHzand 5 x CH,), 1.00-0.83 (m, 6 H, 2 x CHs); °C NMR (100
MHz, CDCls): 6 = 84.1, 83.7, 68.3,43.9, 31.9, 30.8, 30.1, 24.4, 22.6, 21.9, 18.3, 14.0,
13.6; MS (ESI) m/z (%): 211 (M - OH+MeOH)'; IR (neat): v = 3367, 2957, 2932,

2862, 2238, 1461, 1371, 1329, 1130, 1055 cm™; HRMS caled for Cj3HpO [M']:
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196.1827, found: 196.1830.

(15) Preparation of (R)-2-phenyloct-3-yn-2-ol ((R)-1a) (zwl-10-24)
[(n-allyl)PdCI], (2 mol%)

HO (S)-DTBM-Segphos (6 mol%) COOMe HO
. (PhO),POOH (5 mol%) :.:< .>7 — n-Bu
Fﬁih = —n-Bu MeOH (Bequiv)  _ pp wBu PH
(#)-1a Toluene, CO balloon (Ry)-2a (R)-1a
* a -
50°C, 10 h 63% NMR yield 32% NMR yield
30% yield
98% ee

The reaction of [(w-allyl)PdCI], (7.5 mg, 0.02 mmol), (S)-DTBM-Segphos (70.9
mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1a (202.2 mg, 1 mmol),
MeOH (256.1 mg, 8.0 mmol), and toluene (5 mL) left (R)-1a (60.7 mg, 30%) as an oil
[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum
ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: OD-H
column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) = 17.4 min, tg
(minor) = 19.3 min); [a]*’p = +0.4 (c = 2.18, CHCl3); 'H NMR (400 MHz, CDCl3): &
=7.69-7.61 (m, 2 H, Ar-H), 7.39-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H), 2.33
(s, 1 H, OH), 2.28 (t, J = 7.2 Hz, 2 H, CH,), 1.74 (s, 3 H, CH3), 1.59-1.49 (m, 2 H,
CH,), 1.49-1.37 (m, 2 H, CH,), 0.93 (t, J = 7.2 Hz, 3 H, CH; from n-Bu); °C NMR
(100 MHz, CDCls): 8 = 146.2, 128.2, 127.5, 124.9, 85.7, 83.7, 70.0, 33.5, 30.7, 22.0,
18.4, 13.6; MS (70 eV, EI) m/z (%): 202 (M", 1.33), 187 (100); IR (neat): v = 3386,
2958, 2931, 2862, 2238, 1447, 1365, 1327, 1231, 1179, 1093, 1062, 1027 cm™;
Raman : v = 2240 cm™'; HRMS caled for C4H;50 [M']: 202.1358, found: 202.1361.
(16) Preparation of (Sy)-methyl 2-propyl-4-phenyl-2,3-hexadienoate ((Sa)-2n)
(zwl-8-173-1) and (S)-3-phenyloct-4-yn-3-ol ((S)-1n) (zwl-8-173-2)

[(n-allyl)PdCl], (2 mol%)

HO (R)-DTBM-Segphos (6 mol%) gt COOMe HO
L (PhO),POOH (5 mol%) \:.:< Et77“- — n-Pr
Elt3h> = —n-Pr MeOH (8 equiv)  _ pp m-Pr R
(£)-1n Toluenec; CO balloon (S.)-2n (S)-1n
50 °C, 24 h 68% NMR yield 28% NMR yield
63% yield 24% yield
25% ee 63% ee

The reaction of [(n-allyl)PdCl], (7.4 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9
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mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol), (+)-1n (202.4 mg, 1 mmol),
MeOH (256.1 mg, 8.0 mmol), and toluene (5 mL) afforded (S,)-2n (154.0 mg, 63%)
as an oil and left (S)-1n (48.6 mg, 24%) as an oil [eluent: petroleum ether/ethyl
acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate = 50/1].

(Sa)-2n: 25% ee (HPLC conditions: IC column, hexane/i-PrOH = 200/1, 1.0 mL/min,
A =214 nm, tg (major) = 6.5 min, tz (minor) = 6.8 min); 'H NMR (400 MHz, CDCls):
0 =7.41-7.28 (m, 4 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3), 2.54 (q,
J=72Hz, 2 H, CHy), 2.34 (t, J=7.6 Hz, 2 H, CH,), 1.57-1.43 (m, 2 H, CH), 1.15 (4,
J=17.6 Hz, 3 H, CH3), 0.94 (t, J = 7.4 Hz, 3 H, CH3); >°C NMR (100 MHz, CDCl): &
=210.9, 168.0, 135.2, 128.5, 127.3, 126.2, 111.5, 103.8, 52.0, 31.1, 23.1, 21.5, 13.9,
12.3; MS (70 eV, EI) m/z (%): 245 (M'+1, 10.43), 244 (M", 55.55), 229 (100); IR
(neat): v = 2958, 2919, 2873, 1936, 1703, 1493, 1453, 1435, 1377, 1269, 1230, 1216,
1135, 1088, 1067, 1032 cm™; HRMS calcd for Ci¢Hy00, [M']: 244.1463, found:
244.1466.

(S)-1n: 63% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (minor) =6.2 min, tg (major) = 7.5 min); 'H NMR
(400 MHz, CDCl3): & = 7.66-7.57 (m, 2 H, Ar-H), 7.38-7.30 (m, 2 H, Ar-H), 7.30-7.22
(m, 1 H, Ar-H), 2.41-2.32 (m, 1 H, OH), 2.27 (t, J = 7.0 Hz, 2 H, CH,), 2.02-1.80 (m,
2 H, CHy), 1.64-1.52 (m, 2 H, CHy), 1.02 (t, J = 7.4 Hz, 3 H, CH3), 0.94 (t, J= 7.2 Hz,
3 H, CH;); >C NMR (100 MHz, CDCL;): & = 145.1, 127.9, 127.4, 125.5, 86.6, 82.6,
73.9,38.5,22.1,20.7, 13.5, 9.1; MS (ESI) m/z (%): 185 (M-OH)"; IR (neat): v = 3418,
2965, 2934, 2874, 2242, 1448, 1378, 1328, 1209, 1166, 1051, 1017 cm™; HRMS
calcd for C14H;30 [M+]: 202.1358, found: 202.1361.

(17) Preparation of (Sy)-ethyl 2-butyl-4-phenyl-2,3-pentadienoate ((Sa)-2aa)
(zwl-11-18-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-18-2)
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[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

H%;n 5, (PhOLPOOH (5 mol%) \:.:<COOEt . H%%n_gu
PH _ EtOH (8 equiv.) -~ Ph n-Bu PH
(£)-1a Toluene, CO balloon (S,)-2aa (S-1a
(o]
50°C, 10h 64% NMR yield 22% NMR yield
59% yield 20% yield
41% ee 99% ee

The reaction of [(n-allyl)PdCl], (3.5 mg, 0.01 mmol), (R)-DTBM-Segphos (36.2
mg, 0.06 mmol), (PhO),POOH (6.4 mg, 0.05 mmol), (£)-1a (101.1 mg, 0.5 mmol),
EtOH (184.1 mg, 4 mmol), and toluene (2.5 mL) afforded (S,)-2aa (75.7 mg, 59%) as
an oil and left (S)-1la (20.1 mg, 20%) as an oil [eluent: petroleum ether/ethyl
ether/dichloromethane = 50/1/1 (0.5 L) to petroleum ether/ethyl
ether/dichloromethane = 20/1/1 (0.5 L)].

(S,)-2aa: 41% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 7.8 min, tg (major) = 9.0 min; [a]*’p =
+28.2 (¢ = 1.17, CHCl;); '"H NMR (400 MHz, CDCl3): & = 7.44-7.28 (m, 4 H, Ar-H),
7.28-7.18 (m, 1 H, Ar-H), 4.19 (q, J = 7.2 Hz, 2 H, OCH,), 2.34 (t, J = 7.4 Hz, 2 H,
CH3), 2.17 (s, 3 H, CH3), 1.51-1.40 (m, 2 H, CH3), 1.40-1.29 (m, 2 H, CHy), 1.25 (t, J
=7.2 Hz, 3 H, CH3), 0.88 (t, J = 7.4 Hz, 3 H, CH3); *C NMR (100 MHz, CDCl;): 6 =
211.1, 167.4, 135.7, 128.4, 127.2, 126.0, 104.5, 102.3, 60.8, 30.2, 28.7, 22.3, 16.4,
14.3, 13.9; MS (70 eV, EI) m/z (%): 258 (M", 2.07), 143 (100); IR (neat): v = 2956,
2928, 2859, 1943, 1707, 1598, 1494, 1462, 1444, 1368, 1257, 1118, 1086, 1067, 1025
cm’™; HRMS caled for C17H»,0, [M']: 258.1620, found: 258.1623.

(S)-1a: 99% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (major) = 13.7 min, tg (minor) = 17.7 min); 'H
NMR (400 MHz, CDCl3): & = 7.69-7.62 (m, 2 H, Ar-H), 7.40-7.32 (m, 2 H, Ar-H),
7.32-7.24 (m, 1 H, Ar-H), 2.33-2.24 (m, 3 H, OH and CH,), 1.74 (s, 3 H, CH,),
1.61-1.49 (m, 2 H, CH,), 1.49-1.37 (m, 2 H, CH>), 0.93 (t, J = 7.4 Hz, 3 H, CHj3 from
n-Bu). For full characterization, see experiment No. 1. (1) at Page S9.

(18) Preparation of (S,)-isopropyl 2-butyl-4-phenyl-2,3-pentadienoate ((S,)-2ab)
(zwl-11-19-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-19-2)
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[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

i
HO (PhO),POOH (5 mol%) \:_:<COO T S
=—n-Bu j i * /= "

Iﬁi PrOH (8 equiv.) - Ph h-Bu PH

(+)-1a Toluene(; CO balloon (S,)-2ab (S)-1a

50°C,10h 36% NMR yield 34% NMR yield
34% yield 31% yield
58% ee 99% ee

The reaction of [(n-allyl)PdCl], (3.6 mg, 0.01 mmol), (R)-DTBM-Segphos (36.2
mg, 0.06 mmol), (PhO),POOH (6.4 mg, 0.05 mmol), (£)-1a (101.2 mg, 0.5 mmol),
'PrOH (240.1 mg, 4 mmol), and toluene (2.5 mL) afforded (S,)-2ab (46.3 mg, 34%) as
an oil and left (S)-1la (31.4 mg, 31%) as an oil [eluent: petroleum ether/ethyl
ether/dichloromethane = 50/1/1 (0.5 L) to petroleum ether/ethyl
ether/dichloromethane = 20/1/1 (0.5 L)].

(S,)-2ab: 58% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 7.3 min, tg (major) = 8.6 min; [a]*’p =
+51.2 (¢ = 1.20, CHCl;); '"H NMR (400 MHz, CDCl3): & = 7.43-7.29 (m, 4 H, Ar-H),
7.28-7.20 (m, 1 H, Ar-H), 5.13-4.99 (m, 1 H, OCH), 2.33 (t, J = 7.4 Hz, 2 H, CH,),
2.17 (s, 3 H, CHs3), 1.50-1.38 (m, 2 H, CH3), 1.38-1.28 (m, 2 H, CH>), 1.28-1.17 (m, 6
H, 2 x CH3), 0.88 (t, J = 7.4 Hz, 3 H, CH3); *C NMR (100 MHz, CDCl3): § = 211.1,
166.9, 135.9, 128.4, 127.2, 126.0, 104.4, 102.7, 68.1, 30.2, 28.6, 22.3, 21.9, 21.8, 16.4,
13.9; MS (70 eV, EI) m/z (%): 272 (M", 1.62), 143 (100); IR (neat): v = 2957, 2928,
2860, 1944, 1704, 1494, 1463, 1373, 1260, 1105, 1066 cm”; HRMS caled for
C13H240, [M']: 272.1776, found: 272.1773.

(S)-1a: 99% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH =
200/1, 1.0 mL/min, A = 214 nm, tg (major) = 13.8 min, tg (minor) = 18.4 min); 'H
NMR (400 MHz, CDCl3): & = 7.72-7.61 (m, 2 H, Ar-H), 7.42-7.32 (m, 2 H, Ar-H),
7.32-7.23 (m, 1 H, Ar-H), 2.35-2.20 (m, 3 H, OH and CH,), 1.74 (s, 3 H, CH,),
1.60-1.49 (m, 2 H, CH>), 1.49-1.38 (m, 2 H, CH>), 0.93 (t, J = 7.4 Hz, 3 H, CHj3 from

n-Bu). For full characterization, see experiment No. 1. (1) at Page S9.

S24



Synthesis of optically active 2,3-allenoates
(1) Preparation of (Ra)-methyl 4-phenyl-2-butyl-2,3-pentadienoate ((R,)-2a)
(zwl-11-65)

[(n-allyl)PdCI], (2 mol%)

HO (S)-DTBM-Segphos (8 mol%) COOMe
% (PhO),POOH (10 mol%) ";:.:(
——n-Bu ;
PI h7 MeOH (8 equiv.) Ph n-Bu
(S)1a Toluene, CO balloon (R,)-2a
98% o 30°C,36h 86% yield
97% ee

Following Typical Procedure I, the reaction of [(n-allyl)PdCl1], (3.6 mg, 0.01
mmol), (S)-DTBM-Segphos (48.3 mg, 0.04 mmol), (PhO),POOH (12.4 mg, 0.05
mmol), (S)-1a (101.2 mg, 0.5 mmol, 98% ee), MeOH (128.4 mg, 4 mmol), and
toluene (5 mL) afforded (R,)-2a (105.1 mg, 86%) as an oil [eluent: petroleum
ether/ethyl ether/dichloromethane = 50/1/1]: 97% ee (HPLC conditions: Regis (S,S)
Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 7.3
min, tg (major) = 8.6 min); [0]*’p = -35.8 (¢ = 1.25, CHCl3); '"H NMR (400 MHz,
CDCly): 6 = 7.44-7.29 (m, 4 H, Ar-H), 7.29-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCHs),
2.35(t,J=7.6 Hz, 2 H, CH,), 2.18 (s, 3 H, CH3), 1.52-1.41 (m, 2 H, CH;), 1.41-1.30
(m, 2 H, CH,), 0.88 (t, J = 7.4 Hz, 3 H, CH; from n-Bu); °*C NMR (100 MHz, CDCl5):
0=211.1,167.8,135.4, 128.5, 127.3, 125.9, 104.6, 102.0, 52.0, 30.2, 28.7, 22.3, 16 .4,
13.8; MS (70 eV, EI) m/z (%): 244 (M", 2.19), 143 (100); IR (neat): v = 2954, 2927,
2861, 1943, 1712, 1436, 1260, 1124, 1067 cm™'; HRMS calcd for CisH0> [M']:
244.1463, found: 244.1460.

(2) Preparation of (Ra)-methyl 2-(4-chlorobutyl)-4-phenyl-2,3-pentadienoate
((Ra)-2¢) (zwl-11-71)

[(n-allyl)PdCl], (2 mol%)

HO (S)-DTBM-Segphos (8 mol%)

S (PhO),POOH (10 mol%) COOMe
T MeOH (8 equiv.) N
Ph - b
Cl Toluene, CO balloon
(S)-1c 30°C, 36 h (Ra)-2¢ o
96% ee 86% yield
96% ee

Following Typical Procedure I, the reaction of [(n-allyl)PdCl1], (3.6 mg, 0.01
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mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO),POOH (12.4 mg, 0.05
mmol), (S)-1c (118.2 mg, 0.5 mmol, 96% ee), MeOH (128.6 mg, 4 mmol), and
toluene (5 mL) afforded (R,)-2c (119.7 mg, 86%) as an oil [eluent: petroleum
ether/ethyl ether/dichloromethane = 100/1/1]: 96% ee (HPLC conditions: Regis (S,S)
Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm, tg (minor) = 9.4
min, tg (major) = 10.6 min); [a]*'p = -4.5 (¢ = 1.35, CHCl;); '"H NMR (400 MHz,
CDCls): & = 7.43-7.30 (m, 4 H, Ar-H), 7.30-7.21 (m, 1 H, Ar-H), 3.73 (s, 3 H, OCHj3),
3.50 (t, J = 6.6 Hz, 2 H, CH,), 2.39 (t, J = 7.4 Hz, 2 H, CH,), 2.19 (s, 3 H, CH3),
1.87-1.75 (m, 2 H, CH,), 1.70-1.56 (m, 2 H, CH,); °*C NMR (100 MHz, CDCLy): § =
213.7, 166.5, 134.5, 132.9, 128.7, 128.30, 128.28, 127.8, 127.7, 126.1, 106.0, 104.3,
52.3, 16.3; MS (70 eV, EI) m/z (%): 280 (M'('Cl), 1.75), 278 (M (*°Cl) , 5.10), 143
(100); IR (neat): v = 2950, 2864, 1942, 1710, 1493, 1436, 1251, 1099 cm™; HRMS
caled for Ci6H190,>°Cl [M']: 278.1074, found: 278.1078.

(3) Preparation of (Ry)-methyl 2-(n-hexyl)-4-(4-bromophenyl)-2,3-pentadienoate
((Ra)-2e) (zwl-11-73)

[(n-allyl)PdCl], (2 mol%)
HO, (S)-DTBM-Segphos (8 mol%)

—n-CeHiz  (PhO),POOH (10 mol%)

MeOH (8 equiv.)
Toluene, CO balloon
Br (S)-1e 30°C,36h B
97% ee 86% yield
97% ee

Following Typical Procedure I, the reaction of [(n-allyl)PdCl1], (3.6 mg, 0.01
mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO),POOH (12.6 mg, 0.05
mmol), (S)-1e (154.4 mg, 0.5 mmol, 97% ee), MeOH (128.1 mg, 4 mmol), and
toluene (5 mL) afforded (R,)-2e (138.8 mg, 86%) as an oil [eluent: petroleum
ether/ethyl ether/dichloromethane = 100/1/1]: 97% ee (HPLC conditions: Regis (S,S)
Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 7.9
min, tg (major) = 8.7 min); [0]*'p = -18.0 (¢ = 1.89, CHCl3); 'H NMR (400 MHz,
CDCl): 6 =17.45 (dt, J; = 8.9 Hz, J, = 2.2 Hz, 2 H, Ar-H), 7.23 (dt, J; = 8.8 Hz, J, =
2.3 Hz, 2 H, Ar-H), 3.73 (s, 3 H, OCHs), 2.34 (t, J = 7.4 Hz, 2 H, CH,), 2.15 (s, 3 H,
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CHs), 1.50-1.38 (m, 2 H, CH,), 1.37-1.18 (m, 6 H, 3 x CH,), 0.85 (t, J = 6.8 Hz, 3 H,
CH; from n-CeHy3); °C NMR (100 MHz, CDCLy): & = 211.0, 167.5, 134.5, 131.5,
127.5, 121.3, 103.9, 102.4, 52.1, 31.6, 28.9, 28.8, 27.9, 22.6, 16.3, 14.0; MS (70 eV,
ED) m/z (%): 352 M'(*'Br), 1.27), 350 (M'("Br), 1.19), 142 (100); IR (neat): v =
1935, 1703, 1461, 1435, 1249, 1219, 1079, 1006 cm™; HRMS calcd for CisH,30,"°Br
[M"]: 350.0881, found: 350.0880.

(4) Preparation of (R,)-methyl 24-diphenyl-2,3-pentadienoate ((Ra)-2j)
(zwl-11-69)

[(m-allyl)PdCI], (2 mol%)
(S)-DTBM-Segphos (8 mol%)

HO, (PhO),POOH (10 mol%) . COOMe
7‘%Ph MeOH (8 equiv.) .
Ph Toluene, CO balloon Ph Ph
(S)-1j 30°C, 36 h (Ra)-2j
94% ee 83% yield
94% ee

Following Typical Procedure 1, the reaction of [(n-allyl)PdCl], (3.6 mg, 0.01
mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO),POOH (12.6 mg, 0.05
mmol), (S)-1) (111.0 mg, 0.5 mmol, 94% ee), MeOH (128.3 mg, 4 mmol), and
toluene (5 mL) afforded (R,)-2j (109.6 mg, 83%) as an oil [eluent: petroleum
ether/ethyl ether/dichloromethane = 100/1/1]: 94% ee (HPLC conditions: PC-2
column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm, tg (minor) = 7.6 min, tg
(major) = 8.8 min); [0]*’p = +219.1 (c = 1.47, CHCls); '"H NMR (400 MHz, CDCL3): &
=7.61-7.50 (m, 2 H, Ar-H), 7.50-7.40 (m, 2 H, Ar-H), 7.40-7.21 (m, 6 H, Ar-H), 3.80
(s, 3 H, OCH3), 2.28 (s, 3 H, CH3); °C NMR (100 MHz, CDCl3): & = 213.6, 166.5,
134.5,132.9, 128.7, 128.29, 128.27, 127.8, 127.6, 126.1, 106.0, 104.3, 52.3, 16.2; MS
(70 eV, EI) m/z (%): 265 (M'+1, 16.85), 264 (M", 75.94), 205 (100); IR (neat): v =
3026, 2950, 1931, 1715, 1491, 1436, 1270, 1241, 1194, 1169, 1019 cm™; HRMS
calcd for CgH 60, [M+]: 264.1150, found: 264.1152.

(5) Preparation of (Ry)-methyl 2-phenyl-4-methyl-2,3-nonadienoate ((Ra)-2l)
(zwl-11-70)

S27



[(m-allyl)PdCI], (2 mol%)
(S)-DTBM-Segphos (8 mol%)

HO (PhQ),POOH (10 mol%) /
- — Ph MeOH (8 equiv.) B COOMe
n-CsHqq Toluene, CO balloon n-CsHq 4 Ph
(S 30°C,36h (Ra)-2l
93% ee 82% yield
92% ee

Following Typical Procedure 1, the reaction of [(n-allyl)PdCl], (3.6 mg, 0.01
mmol), (S)-DTBM-Segphos (48.3 mg, 0.04 mmol), (PhO),POOH (12.4 mg, 0.05
mmol), (S)-1l (108.0 mg, 0.5 mmol, 93% ee), MeOH (128.1 mg, 4 mmol), and
toluene (5 mL) afforded (R,)-2l (105.7 mg, 82%) as an oil [eluent: petroleum
ether/ethyl ether/dichloromethane = 100/1/1]: 92% ee (HPLC conditions: Regis (S,S)
Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (minor) = 11.3
min, tg (major) = 12.3 min); [a]*’p = +64.7 (c = 1.80, CHCl;); 'H NMR (400 MHz,
CDCl3): 6 = 7.52-7.41 (m, 2 H, Ar-H), 7.37-7.27 (m, 2 H, Ar-H), 7.27-7.19 (m, 1 H,
Ar-H), 3.78 (s, 3 H, OCH3), 2.23-2.07 (m, 2 H, CHa), 1.87 (s, 3 H, CH3), 1.58-1.44 (m,
2 H, CH,), 1.38-1.20 (m, 4 H, 2 x CH>), 0.85 (t, J = 6.8 Hz, 3 H, CH; from n-Bu); "°C
NMR (100 MHz, CDCls): & = 209.4, 167.4, 134.0, 128.3, 128.1, 127.1, 105.1, 101.8,
52.0, 33.6, 31.3, 26.8, 22.4, 18.0, 14.0; MS (70 eV, EI) m/z (%): 259 (M'+1, 2.68),
258 (M", 14.64), 143 (100); IR (neat): v = 2926, 2858, 1948, 1715, 1435, 1272, 1196,
1175, 1021 cm™; HRMS caled for C17H2,0, [M']: 258.1620, found: 258.1624.
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2. Mechanistic studies
(1) Subjecting optically active allenoate to the standard reaction conditions
(zwl-11-22)

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

COOMe  (PhO),POOH (5 mol%)
\=-=< MeOH (8 equiv.) _ \ :COO'V'e

PH -B S
(5.2 By Toluene, 50°C Ph n-Bu
-2a
913/0 e CO balloon, 10 h (S,)-2a
96% recovery
91% ee

To a flame-dried Schlenk tube were added [(m-allyl)PdCl], (3.6 mg, 0.01 mmol),
(R)-DTBM-Segphos (36.0 mg, 0.03 mmol), (PhO),POOH (6.4 mg, 0.025 mmol),
(Sa)-2a (122.0 mg, 0.5 mmol, 91% ee), MeOH (128.0 mg, 4 mmol), and toluene (2.5
mL) sequentially under argon. The resulting mixture was then frozen with a liquid
nitrogen bath, degassed to remove the argon inside completely, and refilled with CO
by a balloon of CO for three times. Then the liquid nitrogen bath was removed and
the resulting mixture was warmed up to room temperature and vigorously stirred at 50
°C with a balloon of CO for 10 h. The reaction mixture was then diluted with ethyl
acetate (5 mL), filtered through a short column silica gel (3.5 cm), eluted with ethyl
acetate (20 mL), and concentrated. The residue was purified by column
chromatography on silica gel to afford (S,)-2a (117.0 mg, 96%) as an oil [eluent:
petroleum ether/ethyl ether/dichloromethane = 100/1/1 (0.5 L)]: 91% ee (HPLC
conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A =
214 nm, tg (major) = 12.1 min, tg (minor) = 14.4 min); 'H NMR (400 MHz, CDCl;): &
=7.44-7.31 (m, 4 H, Ar-H), 7.30-7.22 (m, 1 H, Ar-H), 3.73 (s, 3 H, OCHj3), 2.35 (t, J
=7.4 Hz, 2 H, CHy), 2.18 (s, 3 H, CH3), 1.51-1.41 (m, 2 H, CH), 1.41-1.29 (m, 2 H,
CH,), 0.88 (t, J = 7.4 Hz, 3 H, CH; from n-Bu). For full characterization, see

experiment No. 1. (1) at Page S8.
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(2) Subjecting optically active allenoate to the reaction conditions applying
(S)-DTBM-Segphos (zwl-11-67)

[(m-allyl)PdCI]5 (2 mol%)
(S)-DTBM-Segphos (6 mol%)

COOMe (PhO),POOH (5 mol%)
\:-=< MeOH (8 equiv.) _ COOMe
Ph B > f:.:(

et Toluene, 50°C Ph -Bu

(Sz)-2a
91% e CO balloon, 10 h (S,)-2a

95% recovery
91% ee

To a flame-dried Schlenk tube were added [(m-allyl)PdCl], (3.6 mg, 0.01 mmol),
(S)-DTBM-Segphos (36.0 mg, 0.03 mmol), (PhO),POOH (6.3 mg, 0.025 mmol),
(Sa)-2a (122.0 mg, 0.5 mmol, 91% ee), MeOH (128.4 mg, 4 mmol), and toluene (2.5
mL) sequentially under argon. The resulting mixture was then frozen with a liquid
nitrogen bath, degassed to remove the argon inside completely, and refilled with CO
by a balloon of CO for three times. Then the liquid nitrogen bath was removed and
the mixture was warmed up to room temperature and vigorously stirred at 50 °C with
a balloon of CO for 10 h. The reaction mixture was then diluted with ethyl acetate (5
mL), filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate (20
mL), and concentrated. The residue was purified by column chromatography on silica
gel to afford (S;)-2a (115.9 mg, 95%) as an oil [eluent: petroleum ether/ethyl
ether/dichloromethane = 50/1/1 (0.5 L)]: 91% ee (HPLC conditions: Regis (S,S)
Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, A = 214 nm, tg (major) = 7.6
min, tg (minor) = 8.8 min); [a]*'p = +31.6 (c = 1.10, CHCl;); '"H NMR (400 MHz,
CDCls): 6 =7.43-7.29 (m, 4 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3),
2.35(t,J=7.6 Hz, 2 H, CH>), 2.18 (s, 3 H, CH3), 1.52-1.41 (m, 2 H, CH>), 1.41-1.29
(m, 2 H, CH»), 0.88 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu). For full characterization, see

experiment No. 1. (1) at Page S8.
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(3) Subjecting optically active propargylic alcohol to the standard conditions
(zwl-11-42)

[(r-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

HO, (PhO),POOH (5 mol%) HO
P’]ih ——n-Bu MeOH (8 equiv.) _ .7% n-Bu
(S)-1a Toluene, 50°C Ph (S
- -1a
98% ee CO balloon, 2 h 97% recovery
99% ee

To a flame-dried Schlenk tube were added [(w-allyl)PdCl], (0.7 mg, 0.002 mmol),
(R)-DTBM-Segphos (7.3 mg, 0.006 mmol), (PhO),POOH (1.2 mg, 0.005 mmol),
(S)-1a (20.2 mg, 0.1 mmol, 98% ee), MeOH (25.7 mg, 0.8 mmol), and toluene (1 mL)
sequentially under argon. The resulting mixture was then frozen with a liquid nitrogen
bath, degassed to remove the argon inside completely, and refilled with CO by a
balloon of CO for three times. Then the liquid nitrogen bath was removed and the
resulting mixture was warmed up to room temperature and vigorously stirred at 50 °C
with a balloon of CO for 2 h. The resulting mixture was then filtered through a short
column of silica gel (3.5 cm), eluted with ethyl acetate (20 mL), and concentrated.
The residue was purified by column chromatography on silica gel to afford (S)-1a
(19.5 mg, 97%) as an oil [eluent: petroleum ether/ethyl ether/dichloromethane =
20/1/1 (0.5 L)]: 99% ee (HPLC conditions: OD-H column, hexane/i-PrOH = 200/1,
1.0 mL/min, A = 214 nm, tg (minor) = 22.6 min, tg (major) = 25.3 min); '"H NMR (400
MHz, CDCls): & = 7.72-7.62 (m, 2 H, Ar-H), 7.42-7.32 (m, 2 H, Ar-H), 7.32-7.23 (m,
1 H, Ar-H), 2.35-2.23 (m, 3 H, OH and CH,), 1.74 (s, 3 H, CH3), 1.60-1.49 (m, 2 H,
CH,), 1.49-1.38 (m, 2 H, CH»), 0.93 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu). For full

characterization, see experiment No. 1. (1) on page S9.
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(4) Kinetic experiments (zwl-11-33)

[(r-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)

PhO),POOH (5 mol%
HO (PhO)POOH (5 mol%) . COOMe HO

— nBu MeOH (8 equiv.) 2 % B
— - + —77— n-bu
Ph Toluene, 50°C Ph n-Bu Ph
(+)-1a CO balloon (R,)-2a (S)-1a

To a flame-dried Schlenk tube were added [(m-allyl)PdCl], (7.4 mg, 0.02 mmol),
(R)-DTBM-Segphos (72.3 mg, 0.06 mmol), (PhO),POOH (12.6 mg, 0.05 mmol),
(¥)-1a (202.1 mg, 1 mmol), MeOH (256.1 mg, 8 mmol), and toluene (5 mL)
sequentially under argon. The resulting mixture was then frozen with a liquid nitrogen
bath, degassed to remove the argon inside completely, and refilled with CO by a
balloon of CO for three times. Then the liquid nitrogen bath was removed and the
mixture was warmed up to room temperature. Then the resulting mixture was stirred
at 50 °C with a balloon of CO. 0.5 mL each of the aliquot was taken with an
Ar-purged syringes after 1 h, 2 h, 3 h, 4 h, 5 h, 6 h. Each aliquot was immediately
filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate (20 mL),
and concentrated. To the crude product was added 3.5 uL CH;Br; as the internal
standard. Then the mixture was analyzed by 'H-NMR spectra to determine the

recovery data of 1a. All the data acquired were analyzed by Origin 8.0.
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Table S4 Kinetic studies with the standard catalytic formula

[(m-allyl)PdCI], (2 mol%)
(R)-DTBM-Segphos (6 mol%)
(PhO),POOH (5 mol%)

HO . P COOMe HO
__ MeOH (8 equiv.) A
——n-Bu = —77 ——n-Bu
Ph Toluene, 50 °C Ph n-Bu " Ph
(+)-1a CO balloon (Ra)_Za (S)1a
Entry Time / h NMR yield of 2a/ % Recovery of 1a/ %
1 1 8 91
2 2 20 77
3 3 30 66
4 4 40 56
5 5 45 48
6 6 48 43

Figure S1 Recovery of 1a vs. time
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3. Synthetic applications
(1) Preparation of (2R)-2-phenyl-3-(E)-octen-2-ol ((2R)-E-3)* (zwl-10-37)

HO, HO,  /—n-Bu
741%”'&] Red-Al (3.5 equiv.) —7—/7

Ph Et,0, -78 °C, 1 min Ph
(S)-1a then rt, 6 h (2R)-E-3
98% ee 89% yield
95% ee

To a flame-dried Schlenk tube were added (S)-1a (40.3 mg, 0.2 mmol, 98% ee) and
ethyl ether (1 mL) under argon. The resulting mixture was then cooled down to -78 °C.
To the reaction mixture was added a solution of Red-Al (3.5 M in toluene, 0.2 mL, 0.7
mmol) dropwise in 1 minute at -78 °C. Then the reaction mixture was stirred for 6 h at
room temperature and subsequently quenched by dropwise addition of MeOH (2 mL)
at -78 °C. To the mixture was added a saturated aqueous solution of potassium sodium
tartrate (Rochelle’s salt) (2 mL). After extraction with ethyl acetate (2 mL x 3), the
organic layer was washed with brine (5 mL) and dried over anhydrous Na,SO4. After
filtration and concentration under reduced pressure, the crude product was purified by
column chromatography on silica gel to afford (2R)-E-3° (36.2 mg, 89%) as an oil
[eluent: petroleum ether /ethyl ether/dichloromethane = 10/1/1]: 95% ee (HPLC
conditions: AS-H column, hexane/i-PrOH = 98/2, 1.0 mL/min, A = 214 nm, tg (minor)
= 10.7 min, tg (major) = 11.3 min); [a]*’p = +0.5 (c = 1.25 , CHCls); "H NMR (400
MHz, CDCls): & = 7.49-7.42 (m, 2 H, Ar-H), 7.38-7.29 (m, 2 H, Ar-H), 7.29-7.20 (m,
1 H, Ar-H), 5.78 (dt, J; = 15.6 Hz, J, = 1.2 Hz, 1 H, =CH), 5.67 (dt, J1 = 15.6 Hz, J, =
6.5 Hz, 1 H, =CH), 2.11-2.01 (m, 2 H, CH,), 1.91-1.84 (m, 1 H, OH), 1.63 (s, 3 H,
CH3), 1.42-1.25 (m, 4 H, 2 x CH,), 0.89 (t, J = 7.0 Hz, 3 H, CH; from n-Bu); °C
NMR (100 MHz, CDCls): 6 = 147.3, 136.8, 129.2, 128.1, 126.7, 125.2, 74.4, 31.9,
31.4,29.9,22.2, 13.9; MS (70 eV, EI) m/z (%): 204 (M", 0.98), 147 (100); IR (neat): v
= 3383, 2957, 2926, 2857, 1493, 1446, 1369, 1136, 1091, 1061, 1028 cm™. This
reaction could not be monitored by TLC since the Rf values of starting material and
product are the same. Prolonging reaction time would be necessary if the propargylic

alcohol remains.
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(2) Preparation of (2R)-4-iodo-2-phenyl-3-(E)-octen-2-ol ((2R)-Z-4) (zwl-11-38)

HO
——=nBu_Red-Al(35equiv) EtOAc I, (35equiv)in THE HO, )—n-Bu , o, B
P o Et,0, 78°C, 1min 0°C,05h  -78°C,1min K P/
(S)-1a then 15 °C, 12 h 2R)-Z-4
98% ee thenrt, 6 h ( F ) Z (2R)-E-3
80% yield 11% NMR yield

96% ee

To a flame-dried Schlenk tube were added (S)-1a (40.4 mg, 0.2 mmol, 98% ee) and
ethyl ether (1 mL) under argon. The resulting mixture was then cooled down to -78 °C.
To the reaction mixture was added a solution of Red-Al (3.5 M in toluene, 0.2 mL, 0.7
mmol) dropwise in 1 minute at -78 °C. Then the cooling bath was removed and the
mixture was stirred for 6 h at room temperature. After being cooled down to 0 °C,
ethyl acetate (0.04 mL) was added and the resulting mixture was stirred at 0 °C for 0.5
h and then cooled down to -78 °C. A solution of I, (177.4 mg, 0.7 mmol) in THF (0.4
mL) was added dropwise in 1 minute. Then the reaction mixture was stirred for 12 h
at 15 °C and quenched with dropwise addition of a saturated aqueous solution of
NaS,03 (5 mL) at 0 °C. After extraction with ethyl acetate (5 mL x 3), the organic
layer was washed with brine (10 mL) and dried over anhydrous Na,SO,4. After
filtration and concentration under reduced pressure, the crude product was purified by
column chromatography on silica gel to afford (2R)-Z-4 (52.6 mg, 80%) as an oil
[eluent: petroleum ether /ethyl acetate/dichloromethane = 40/1/1]: 96% ee (HPLC
conditions: IC column, hexane/i-PrOH = 400/1, 1.0 mL/min, A = 214 nm, tg (major) =
21.8 min, tg (minor) = 25.4 min); [a]**p = +0.3 (c = 1.00 , CHCL;); 'H NMR (400
MHz, CDCl3): & = 7.52-7.40 (m, 2 H, Ar-H), 7.38-7.29 (m, 2 H, Ar-H), 7.29-7.21 (m,
1 H, Ar-H), 6.53 (s, 1 H, =CH), 3.19 (s, 1 H, OH), 2.55 (t,J=7.2 Hz, 2 H, CH), 1.64
(s, 3 H, CH3), 1.58-1.46 (m, 2 H, CH>), 1.41-1.27 (m, 2 H, CH3), 0.93 (t, J=7.4 Hz, 3
H, CH; from n-Bu); °C NMR (100 MHz, CDCls): § = 147.1, 140.3, 128.1, 126.8,
125.8, 108.6, 74.8, 46.4, 32.9, 31.5, 21.3, 13.8; MS (ESI) m/z (%): 185 (M -1 - H,0)";
IR (neat): v = 3444, 2956, 2928, 2858, 1627, 1492, 1446, 1370, 1336, 1113, 1090,
1065, 1028 cm™'; HRMS caled for C14H;sOI [M']: 330.0481, found: 330.0484.
Prolonging reaction time at room temperature would be necessary before the addition
of ethyl acetate if the propargylic alcohol remains.
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(3) Preparation of (Sy)-N-methoxy-2-(2-phenyl-2,3-octadien-4-yl)benzamide
((S2)-6a)° (zwl-10-18)

HO o [Cp*RNCl,], (2 mol%)
e _OMe NaOAC (30 mol%)
—7TH-BU + N >
Ph @H MeOH, rt, 72 h
(S)-1a ba
98% ee 1.5 equiv.
(Sy)-6a
54% yield
94% ee

To a Schlenk tube were added [Cp*RhCl]; (2.5 mg, 0.004 mmol),
N-methoxybenzamide 5a° (45.1 mg, 0.3 mmol), NaOAc (4.9 mg, 0.06 mmol), (S)-1a
(40.6 mg, 0.2 mmol, 98% ee), and MeOH (1.2 mL) sequentially at room temperature.
After being stirred for 72 h at room temperature, the reaction was complete as
monitored by TLC. After filtration through a short column of silica gel (eluent: ethyl
acetate 20 mL) and evaporation under reduced pressure, the crude product was
purified by flash column chromatography on silica gel to afford (S,)-6a (39.0 mg,
54%, 93% purity) as an oil [eluent: petroleum ether/ethyl acetate/dichloromethane =
10/1/0.5]: 94% ee (HPLC conditions: IC column, hexane/i-PrOH = 90/10, 1.0 mL/min,
A =214 nm, tg (major) = 10.4 min, tg (minor) = 11.4 min); [a]*°p = +309.4 (c = 1.67,
CHCl;); '"H NMR (400 MHz, CDCl3): & = 8.83 (brs, 1 H, NH), 7.55-7.11 (m, 9 H,
Ar-H), 3.79 (s, 3 H, OCH3), 2.59-2.28 (m, 2 H, CH3), 2.18 (s, 3 H, CH3), 1.57-1.43 (m,
2 H, CHy), 1.43-1.31 (m, 2 H, CH,), 0.87 (t, J = 7.4 Hz, 3 H, CH; from n-Bu); "°C
NMR (100 MHz, CDCls): 6 = 203.7, 167.5, 137.5, 137.2, 131.6, 130.6, 129.4, 128.8,
128.7, 128.33, 128.25, 127.1, 126.7, 125.6, 107.4, 102.6, 64.2, 33.8, 30.0, 22.3, 16.7,
13.8; MS (70 eV, EI) m/z (%): 336 (M'+1, 3.67), 335 (M", 14.94), 260 (100); IR
(neat): v = 3195, 2955, 2930, 2870, 2242, 1944, 1651, 1597, 1493, 1462, 1440, 1371,
1299, 1027 cm™'; HRMS caled for Co,H,sNO, [M']: 335.1885, found: 335.1886.
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(4) Preparation of (S;)-N-methoxy-4-bromo-2-(2-phenyl-2,3-octadien-4-yl)-
benzamide ((S.)-6b)° (zwl-10-50)

HO o [Cp*RNCl], (4 mol%)
R B _OMe NaOAC (30 mol%)
—7Tn- u + N -
Ph H MeOH, rt, 72 h
(S)-1a Br 5b
98% ee 1.5 equiv.
(S,)-6b
52% yield
95% ee

To a Schlenk tube were added [Cp*RhCly], (4.9 mg, 0.008 mmol),
N-methoxy-4-bromobenzamide 5b° (69.2 mg, 0.3 mmol), NaOAc (5.0 mg, 0.06
mmol), (S)-1a (40.6 mg, 0.2 mmol, 98% ee), and MeOH (1.2 mL) sequentially at
room temperature. After being stirred for 72 h at room temperature, the reaction was
complete as monitored by TLC. After filtration through a short column of silica gel
(eluent: ethyl acetate 20 mL) and evaporation under reduced pressure, the crude
product was purified by flash column chromatography on silica gel to afford (S,)-6b
(473 mg, 52%, 91% purity) as an oil [eluent: petroleum ether/ethyl
acetate/dichloromethane = 10/1/0.5]: 95% ee (HPLC conditions: IC column,
hexane/i-PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg (major) = 11.6 min, tg (minor) =
12.5 min); [0]*°p = +198.4 (c = 0.62, CHCl3); '"H NMR (400 MHz, CDCl3): 5 = 8.93
(brs, 1 H, NH), 7.48 (s, 1 H, Ar-H), 7.43-7.23 (m, 6 H, Ar-H), 7.23-7.14 (m, 1 H,
Ar-H), 3.77 (s, 3 H, OCH3), 2.65-2.30 (m, 2 H, CHy), 2.17 (s, 3 H, CH3), 1.59-1.43 (m,
2 H, CH,), 1.43-1.31 (m, 2 H, CH,), 0.88 (t, J = 7.6 Hz, 3 H, CH; from n-Bu); "°C
NMR (100 MHz, CDCl3): & = 203.9, 166.6, 139.6, 136.8, 132.0 130.6, 130.2, 130.0,
128.4, 127.7, 127.0, 126.3, 125.7, 124.8, 106.4, 103.5, 64.3, 33.5, 29.9, 22.3, 16.6,
13.8; MS (70 eV, EI) m/z (%): 415 (M"(*'Br), 9.12), 413 (M"("Br), 9.39), 43 (100);
IR (neat): v = 3179, 2955, 2929, 2859, 1737, 1655, 1579, 1556, 1493, 1462, 1441,
1372, 1240, 1079, 1028 cm™'; HRMS caled for C2,H24NO,”Br [M]: 413.0990, found:
413.0995.
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zwl-11-41-1

SLLRTE: 2018-01-20, 14:40:26 ERTE: 2018-01-20, 14:52:40
i PR 45 :E: \ data\zwl\zwl-11-41-1-whe 1k-s, s-200-1-1-214-

18.1.29. org

{—— Brief introduction of experimental conditions

E?L"Qﬁﬁ 16 A
wl=11-41-1-whelk-s, s-200-1-1-214

__%— Chromatogram Figure

—_— (BB Eaw]-11-41-1-whelk-s, s-200-1-1-214-18. 1. 29. org)

1,400
1,300

1,200 COOMe
1,100 \:-:<
1,000 Ph n-Bu

900

800 (S;)-2a
700
600
500
400
300 |

200
100
0

Voltage (mV)

B E (mv)

8.042

9.328

a 1 2 3 4 5 6 7 a g 10 1 12 13
i (8] {(min) Time (min)

SHTEERE
ﬁ%‘tpeak No.) “ﬁ{Peak name) ﬁﬁﬁmtﬂelenmn time) “Ht?eak height) ﬂmﬁ{Feak area) ﬁ! {Content)
1 8. 042 496307, 219 7944497, 000 73. 9965
2 9.338 148625. 797 2791813. 250 26. 0035
Bit 644933.016 10736310, 250 100. 0000
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zwl-9-139

SLLERT(E]: 2018-01-29, 14:21:05 R RfE]: 2018-01-29, 14:50: 14
i PR 4 B\ data\zwl \zwl-9-139-whe lk-s, s—200-1-1-214-
18.1.29. org

. ~<— Brief introduction of experimental conditions
(s
wl=9=139-whelk—s, s-200-1-1-214

e {——= Chromatogram Figure
1500 (e Eewl-9-139-whelk-s, s-200-1-1-214-18. 1. 29. org)
1,400
1,300
1.200 \ COOMe
1100 PH n-Bu
1.000

g00 (+)-2a

800
Voltage (mV)w 700

# go0
500
400
300
200
100
0 — P .

] 1 2 3 4 5 [ 7 a g 10 1 12 13 14 15
¥ (8] {min) Time (min)

(mv)

8.200
9.772

SHEERE
ﬁ%{Peak No.) ﬂﬁ (Peak name) ﬁﬁﬁm(ﬂetenthntime] “Htpeak height) ﬂmﬂ{Peak area) ﬁ! (Content)
1 8. 290 500491, 938 8495500, 000 49, 6469
2 9. 772 434477. 281 B616346. 000 50. 3531
Bit 934969, 219 17111846. 000 100. 0000
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zwl-11-41-2

SLERT(E]: 2018-01-29, 10:08:44 &R E]: 2018-01-29, 10:40:34
i P34 B\ data\zwl \zwl-11-41-2-0d-h-200-1-1-214-
18.1.29. org

<— Brief introduction of experimental conditions

<—— Chromatogram Figure

— BB awl-11-41-2-0d-h-200-1-1-214-18. 1. 29. org)

950
200
850

200
750 Ho‘\

700 —7—: n-Bu
650 Ph
E00
550
500
450
400
350
300
250
200
150
100
50
0

012 3 4567 8 9 101M12131415161718192021222324252627 2829 30
¥ €] (min) Time (min)

(S)-1a

Voltage (mV)

HE (mv)

k22,932
>25.595

ITERE
&%{Peak No.) “ﬁ(Peak name) ﬂﬁﬂ‘j’rﬁl{Retenmn time) “H{Peak height) “ﬁﬁ{lﬂeak area) ﬁ!tCQnte nt)
1 22,932 1823. 750 47134. 945 1. 0650
2 25. 695 128680, 680 4378590, 000 98. 9350
it 130504. 429 4425724, 945 100. 0000
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zwl-10-177

LRI 2018-01-20,0:00:05 HERT(E: 2018-01-29, 9:42:01
i PR 4 :E: \ data\zwl\zwl-10-177-od-h-200-1-1-214-18. 1. 29. org
<— Brief intreduction of experimental conditions

e g

ew[-10-177—od-h-200-1-1-214

T <—— Chromatogram Figure

i500 18 F w1 -10-177-0d-h-200-1-1-214-18. 1. 20. org)
1,400
1,300

1,200
1,100 HO

1,000 ﬁ%na u
800 Ph
800 (#)-1a
700
600
500

400

300

200

100 j
0

012 3 4567 8 9101112131415161718192021222324 252627 2629 30
1 18] (min) Time (min)

Voltage (mV)

i1 JE (mv)

22.802

25.715

AT RE
B peakNo)  MEZ(Peak name) B [B](Retention time) R (Peak heighty  WETH] B (Peak area) S f (Content)
1 22. 802 477322, 750 15513478. 000 19. 9312
2 25.715 116485. 000 15554379, 000 50. 0658
i 893807. 750 31067857. 000 100. 0000
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zwl-10-130

LERTE]: 2017-10-29, 14:01:42 iR &R E]: 2017-10-29, 14:33:50
if§ P45 1B\ data\zwl \awl-10-180-0d-h-200-1-1-214. org
FiEL A E:\data\zwl\zwl. mtd

{—— Brief introduction of experimental conditions
S % Py 2 161 A1
W10~ 130-0d-h-200-1-1-214

Chromatogram Figure

o
(BB B aw1-10-130-0d-h-200-1-1-214. org)

=

500 =
450
400
HO
350 k]
-7'—E—n-Bu
300 Ph
E 250} (S)-1a
Voltage (mV) =
] 200
150
E-=]
100 o
™ 3
" =\
0 VS — e E i ’
01 2 3 456 7 8 910111213 14151617 18192021 2223242526 272829 30
B (8] {min) Time (min)
ATERE
i&Break No)  BEAL(Peak name) TREIBT [El(Retention time) TG (Peak height) W& (Peak arca) S (Content)
1 21. 162 1963. 569 56631. 250 2.9201
2 24, 888 52727. 469 1882736. 125 97. 0799
it 54691. 038 1939367. 375 100. 6000
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zwl-9-184

ALERTE]: 2017-10-29, 13:33:24 &R E]: 2017-10-29, 14:03:16
it P45 2B\ data\zwl \awl-9-184-od-h-200-1-1-214-17. 10. 29. org
FiEEL A E:\data\zwl\zwl. mtd

¢— Brief introduction of experimental conditions
ﬁ%ﬁﬁ?ﬂ)ﬂ:
iWI-9-18¥Fod-h-200-1-1-214

&= Chromatogram Figure
- (it EMaw1-9-184-0d~h-200-1-1-214-17. 10. 20. org)

450

400§ HO

350 ﬁ% n-Bu

300) Ph
Z 250 (#)-1a
Voltage (mV) i .,

150

20892

7_,»24.?22

100

501

0 —— e A s e

01 23 4586 78 9101M121314151617 18192021 22232425268 272829 30
B (8] (min) Time (min)

ATERE
ﬁ%{Peak No.) “ﬁ(Peak name) ﬂﬁﬂ‘j’l‘ﬁl{ﬂelentbn time) “Ht Peak height) “ﬁﬂtpeak area) ﬁ! (Content)
1 20, 892 101460, 320 3007729, 750 49. 6040
2 24, 722 83450, 898 3055757, 750 50. 3960
it 184920. 219 GO63487. 500 100. 0000
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zwl-11-51-whelk-r, r-100-1-1-214
LG E]: 2018-03-05, 17:54:12 & Rf(E]: 2018-03-05, 19:29:56

i# P37 5 :D: \zhuguang jiong '\ zwl 20180305 \zwl-11-51-whe 1k~
r, r-100-1-1-214. org

T AE S

. <— Chromatogram Figure
(B B w1 -11-51-whe lk-r, r-100-1-1-214. org)

650 HO

600 7—<§‘ —
= 550

% 400 (S)-1b

150
100 2
50 o
1 e = " . —

S~ 3% 3 i v n
(&) (min) Time (min)

Voltage (mV)

&
L=]
———10.067

STERE
%5 (Peak No) WAL (Pesk name) {F BT [B] (Retention time) W] (Peak height) W& TH] AR (Peak area) 25 f (Content)
1 8. 100 10248. 888 142264. 516 2.1192
2 10. 067 406127, 938 6570812, 500 97. 8808
Bit 416376. 825 6713077. 016 100. 0000
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zwl—-11-47-whelk-r, r-100-1-1-214
LLERTE]: 2018-03-05, 17:34:1 HEETE: 2018-03-05, 19:26:45

i P4 :D: \shusunng_uong\zwl‘ 20180305 zwl-11-47-whelk-
r, r-100-1-1-214. org

KL AFE

¢— Chromatogram Figure

st (X # lzw]-11-47-whelk-r, -100-1-1-214. org)

450
400 HO
350 ﬁ%<
200 Ph

g 250 (£)-1b
Voltage (mV) 4
i@

8.098

9.798

i l K
0 — '\.__J _

0 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18
i (6] (min) Time (min)

STERE
I&-EPeak No) W4 (Peak name) 3B B [B](Retention time) i ) (Peak height) I T FR (Peak area) &k (Content)
1 8. 098 122880. 539 1531053. 875 50.2793
2 9. 798 84950, 438 1514043, 500 49, 7207
Bit 207830. 977 3045097, 375 100. 0000
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31285}
Al — 7653
2w o /. — 7650
. sE.55¢ i
T o :
[ 3 g § a2 / 7.369
N @A W . 7.356
=z e @ :€
J=——— 2 = g; N 7336
7.299
ke A
NN — 7.280
7.252
E
315
R
A
(2]
O
= 3.586
/— 3570
- - % 3888
—
S
S~ 2375
f 2346
° T 2330
=5 e -~ =" 32
¥ 1.925
S— 1917
— T i
P 1.888
' S TTa _% 1.871
N 1742
1.730
1.710
1.692
— -0.000
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€IPP2 1 LN3AT0S
8L0Z L ey

O-EG-L L-IM2

ZHWN 9v LB6F.L 66
ZHIN L55.25°00

0sL

s

OH

91-(8)

12

05

_—— 145.967

128190
——— 27522
T 124,865

44 487

— ———33.448
T 31.549

Wdd
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zwl—-11-53-whelk-r, r-100-1-1-214

FLEFE]: 2018-03-05, 9:50:11 HERSE: 2018-03-05, 19:33:41
i PE 45 D \zhuguang jiong '\ zwl \ 20180305\ zwl-11-53—whe k-
r, r-100-1-1-214. org

T AE S

——___“—= Chromatogram Figure
300 4 ;_gﬁ_zwl 11-53-whelk-r, r-100-1-1-214. org}
280
260

240
220
HO,

200 ——
180 Ph —
'§150 Cl
Voltage (mV) & 140
® 120
100
&0
80
40 |
o f
o PaneD. S ___./_L -
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
B8] (min) Time (min)

SMTEERE
18-S (Peak No.) 4 (Peak name) {58 B ] (Retention time) TR (Peak height) U TH] FH (Peak area) 2 (Content)

1 16. 045 5581. 602 136916. 781 4. 8496
2 20, 383 85107. 570 2686343, 500 95, 1504

Bit 90689. 172 2823260. 281 100. 0000

20.383

>16.045
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zwl-8-119-whelk-r, r-100-1-1-214

LR 2018-03-05, 10:46:32 M ERTE: 2018-03-05, 19:31:22
i PE 4% D \zhuguang jiong ' zwl \ 20180305\ zw1-8-119-whe k-
r, r-100-1-1-214. org

T AE S

T <—— Chromatogram Figure

1,500 @;_ﬁ_@]zwl 8-119-whelk-r, r-100-1-1-214. org}
1.400/
1,300
1,200
1.100/ __
1,000
900
800 (+)-1c
700
600
500
400
300

- U

0 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
it 18] (min) Time (min)

- Cl
e
Voltage (mV) w

ap

15348

19.582

SERE
1B (Peak No) &4 (Pesk name) {R B I ] (Retention time) 1 ) (Peak height) G TR (Peak area) & B (Content)
1 15. 348 310365. 969 T532668. 000 49, 9841
2 19, 582 228387. 781 7537453. 000 50, 0159
Hi-f— 538753, 750 15070121, 000 1060, 0000

S58



31Z8EY
nou ,.235
=]
28 I8N
ODWep—=
=~ @
LS
a8 £
SF ©
- P2
==
IT
NN
%]
8
-
-]
Q
I
.@O
e |
T
-
=13
7
m
c
R
G s 0
=
= B
2
~
D X
]
2

S59

7.587
7,582
7.570
7.565
7.322
7317
7312
7.300
7.205
S 7.259

NN

/

rr//\\\yﬁ%

P

|



0sL

0S

0

Ndd

S60

e ™
3IEgEY
[T

- Mg
8DNZBN
LOmAd=20
ﬂ%m L=
528
= e
K01 @
o~
==
ot e o
NN
—— 144767
—133.207
128213
—— 126490
Q
I
ﬁo
—
2 |l
-
[« R
3
us)
=

_——33.598
_——30.623

21.954
— 18.341

13.567



zwl1—-8-72-whelk-200-1-1-214

ALERTE]: 2016-04-05, 12:08:52 R &Rf(E]: 2016-04-05, 14:57:10
i P04 1D \zhuguang jiong ' 2wl 20160405\ zw1-8-72—whe 1k-200-1-
1-214. org

LR AR

_____¢—= Chromatogram Figure

560 (B8 BlMzwl -8-72-whelk-200-1-1-214. org)

950
200
850
800
750
700 HO
650 o B
600
550
500
450 (Sr-1d
400 Cl
350
300
250
200
150
100
50

Voltage (mV)

HIE (mv)

——=11.678

¥ 18] (min) Time (min)

AHTERR
I S{Peak No.) W44 (Peak name) 58] B f@)(Retention time) & JHj(Peak height) 1 [ fH(Peak area) 4k (Content)

1 9.212 2170. 168 32412, 957 0.5475
2 11. 678 317154. 500 5888037, 500 99. 4525

Bt 319324, 668 5920450, 457 100. 0000
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zwl1—-8-19-whelk-200-1-1-214

ALERTE]: 2016-04-05, 12:42:42 iR &ef(E]: 2016-04-05, 14:55:18
i P04 1D \zhuguang jiong ' 2wl 20160405\ zw 1 -8-19-whe 1k-200-1-
1-214. org

LR AR

¢——= Chromatogram Figure
it Bl -8-19-whel k-200-1-1-21. org)

500
450
400 HO
350 ——n-Bu
300
Voltage (mV) 50
oltage (m
20 o (2)1d
2
150 g g
100 -
50 j‘
. L k
o 1 2 3 4 5 6 2 14 15
HTI‘H' lnun} Time (rnln]
STE R
I S{Peak No.) W 4Z(Peak name) {FBYH fa]iRetention time) 1 ) (Peak height) T FH(Peak area) Gr-E(Content)
1 9.233 113819, 242 1617175. 125 50. 1100
2 11. 752 89607. 492 1610075, 500 49. 8900
i 203426. 734 3227250. 625 100. 0000
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7.524
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7.506
7.470
7.465
S~ 7.460
i 7.449
7.444
7.257

P
%

2305
2272
2,254
2236
1.703
1.570
1.553
1.535
1.516
1.498
1.430
1.413
1.396
\ 1.376

— 1.348
1.303
1.285
1.279
1.265
1.257
0.910
0.894
0.876
-0.000
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zwl-8-189-2-whelk-200-1-1-214

SLLERTE]: 2016-06-29, 15:02:56 HEETE: 2016-06-29, 15:33:13
i PR 45 : D \zhuguang jiong ' zwl \ 20160628\ zw1-8-189-2-whe 1k—
200-1-1-214. .0rg

T AE S

___&— Chrematogram Figure
800 Cﬁg}zwl 8-180-2-whelk-200-1-1-214. . org)
750

700 HOﬁ
- 7—=—=—n-CgHy3
600
550
500
— 450
£ 400 Br (S)-1e

Voltage (mV) wy Ash

®
300
250
200
150
100

©«
50 | \
o
0 i — s by S S = = oSS
5

10 11 12 13 14 15 16 17 18 19 20
B (6] (min) Time (min)

TERE
8-S (Peak No.) W4 (Peak name) f B 8] (Retention time) & ] (Peak height) W FH (Peak area) Gr-E (Content)

11.807

1 8. 793 4195. 861 115529. 656 3. 6861
2 11. 807 150679, 828 3018661, 500 96. 3139

Bt 154875. 689 3134191. 156 100. 0000
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zwl—-8-179-whelk-200-1-1-214

ALERTE]: 2016-06-29, 14:36:15 R &RfE]: 2016-06-29, 15:32:21
i PE 45 D2 \zhuguang jiong '\ zwl \ 20160628\ zw1-8-179-whe 1 k-200-
1-1-214. . org

LR AR

— <—— Chromatogram Figure
800 (f i Elzwl -8-179-whelk-200-1-1-214. . org}
750

700

650 HO

800 =
=—n-CgHy3
550

500
= 450

50
300
250
200
150

100
: \
0} . — — .

0 1 2 ¥ 4 5 5] 7 8 9 10 11 12 13 14 15 16 17 18 19 20
B8] (min) Time (min)

E
Voltage (mV) E 00 Br (£)-1e
» 3

9.017

———11.882

HTERE
IS (Peak No) W4 (Peak name) fBY H 8] (Retention time) 1 ) (Peak height) U [ FH (Peak area) &4 (Content)
1 9.017 225030. 719 3837817, 500 49, 6912
2 11. 882 208576. 016 3885510, 250 50. 3088
Bt 433606. 734 7723327. 750 100, 0000
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— 7.701

/— 7687
_é 7.680
7.669

7.214

710
{ 7.167
7.156

¥

7.147
-

2611
2.440

2235
227

2198

1.794
1.543
1.526
1.507
1.488
1.470
1.425
1.406
1.388
1.368
1.350
1.328
1.303
1.281
1.273
1.256
1.246
1.232
0.897
0.879
0.861
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0-181-8-1MZ
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—— 135.598

! Bl pg Jaey

00k

TS T A A O A O

§1-8)
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0§
i

" T A W

N

SLHgo-u

OH

0

0 P L O O s A [ O] A 8

Wdd

I

132.152
I P ]
————— 125.586
T 124.926

—85.312

——~ 84044
77.311
———77.000
76.681
. ——69.668

31260
< 31.108
—<———28.550

— 28.452

ST 22486

- 121.180

_~—1s721
T 13.084



zwl-8-187-2-0j—-h-200-1-1-214

FLETE]: 2016-06-29, 17:23:58 HERSE: 2016-06-29, 17:45:23
i P45 2D \zhuguang jiong' 2wl \ 20160628\ 2wl -8-18T-2-0j-h-200-
1-1-214. . org

LR AR

1500, @L&_@Cm:llgqrg;nzwﬂa? ;BQOUWFT 1-214. . org)
1,400
1,300
1,200
1,100 HO
1,000 = n-CgHiz
900
% 800
Voltage (MV) 11 700
# 500
500
400
300
200
100

(S)-1f

G677

10.443

o]

0 1 2 3 4 5 -] 7 8 ] 10 11 12 13 14 15 16 17
(8] (min) Time (min)

TERE
IS (Peak No.) 4 (Peak name) {5 B i [B] (Retention time) & Hj(Peak height) U [ fH (Peak area) &4 (Content)
1 9.677 482537. 094 6328731. 000 95. 5790
2 10. 443 18904. 176 292732. 063 4, 4210
it 501441. 270 6621463, 063 100. 0000
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zwl-8-177-0j-h-200-1-1-214

LR (E]: 2016-06-29, 16:56:01 HERTE: 2016-06-29, 17:26:43
i PRS0 1D \zhuguang jiong ' 2wl \ 20160628\ zw1-8-17T-0j-h—-200-1-
1-214. org
L AFE I
——__&—— Chromatogram Figure
i (it Bl -8-177-0j-h-200-1-1-21d. org)
450
400 HO,
——n-CgH
350 6M3
300
-~ wy
2250 g g
Voltage (mV) w (:I:)—'" L
# 200 T
|
150 i
o |
O P — \\_}I
0 1 2 3 4 5 [ 7 [] 9 10 11 122 13 14
B (6] (min) Time {min)
AHTEERE
iE-E(Peak No.) 4 (Peak name) {5 B B [B] (Retention time) & Peak height) T A (Peak area) Sr-B (Content)
1 9. 605 216347. 641 2735003, 000 49. 7589
2 10. 343 200223. 797 2761504, 250 50,2411
Bt 416571. 438 5496507, 250 100, 0000

S70
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7.244
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7.215
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= o
o
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2.368
2316
2288
2.269
2.250
1.732

1.582
1.565
1.547
1.528
1.510

0k

1.452
1.434
1.416

QOJ'

1.306
1.379
1.353

S71

ok

1.329
1.309
1.301
1.281
1.275
1.268
0.911
0.895
0.877
-0.000
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Ndd

=24

= |d

ZLG = YN
€19p2 (1N3IAT0S
L10Z LZ PO
O-6Z1-01-1Mmz

ZHIN 9P L6¥ L 66E
ZHIN £S5/25°001

OH

o

B1-(s)

Ehy9n-u

S72

146.141

137.754

128175
128.053
— 125.609
122018

_— 85570
———83.847

_— 77319
—— 77.000
T 76,681
—— 69.971




zwl-10-129

ALERTE]: 2017-10-25,21:24:18 iR ef(E]: 2017-10-25, 21:38:47

I~
i P 5 B2\ data\zwl \awl-10-129-whe lk-s, s-200-1-1-214. org

u
FiEL AT E:\data\zwl\zwl. mtd

<— Brief introduction of experimental conditions
R4 A6 A
aw[-10-129-whe lk-s, s-200-1-1-214

_—_4%—— Chromatogram Figure
1500 (B PN aw]-10-120-whelk-s, s-200-1-1-214. org)
1,400
1,300
1,200
1,100 HO‘%
1,000 —=——n-CgHi3
00
200
700
600 (S)-1g
500
400
300
200

&

-

=3
100 /\
9

Voltage (mV)

HE (mv)

F10.705

0

] 1 2 3 4 5 [ 7 3 10 1 12 13 14 15
% 18] (min) Time (min)

ATERE
B (Peak No.) B4 (Peak name) {RBY BT [H] (Retention time) Ik (Peak height) WETE H (Peak area) & (Content)
1 8. 495 164122, 281 2422488. 750 97. 3211
2 10. 705 3391. 566 66683, 594 2. 6789
Bit 167513, 847 2489172, 344 100. 0000
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zwl—-10-61

LG E]: 2017-10-25,21:10:46 iR efE]: 2017-10-25, 21:25:20
i PR 4 B\ data\zwl \zwl-10-61-whe k-5, s—200-1-1-214-

17. 10. 25. org

i B \data\zwl \zwl. mtd

¢ Brief introduction of experimental conditicns
258 Py 1al )
2w [-T0-6T-

whelk-s, s-200-1-1-214

{—= Chromatogram Figure

1200 ik Blawl-10-61-whelk-s, s-200-1-1-214-17. 10, 25. org)
1,400
1,300
1,200
o HO,
1,000 = n-CeHys
900
= B00
2
Voltage (mV) z 700
#  B00 {i)-1g
500
400
300 e i
200 2 s
100 A
. _ A K
c 1 2 3 &4 5 6 7 & 8 10 11 12 13 14 15 16 17
i1 (8] (min) Time (min}
SR E
-5 (Peak No.) &4 (Peak name) {RBI B [B] (Retention time) kT (Peak height) I&TE 5 (Peak area) & (Content)
1 8. 467 110892, 078 1724765, 625 50, 0332
2 10. 675 91118. 008 1722478. 000 49, 9668
it 202010. 086 3447243, 625 100. 0000
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1.529
1.511
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Ndd
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zwl-10-101

LR E]: 2017-10-14, 10:12:49 HEETE: 2017-10-17, 14:08:31
i oL B\ data\zwl \zwl-10-101-whelk-s, s-200-1-1-214. org
FiEL AT E:\data\zwl\zwl. mtd

L&~ Brief introduction of experimental conditions
o wﬁﬁﬁ
awI=10-101=whe 1k-s, s-200-1-1-214

& Chromatogram Figure
— (B EXaw1-10-101-whelk-s, s-200-1-1-214. org)
1,400
1,300

1,200 HO@_
1,100 i
1,000
900
T aw (S)-1h

Voltage (mV) 700

& 600
500
400
300
200

100
0

n-Bu

008
3 fn 007

0o 1 2 3 4 5 6 7 & g 10 1 12
1 18] {min) Time (min)

ATERE
&5 (Peak No) M4 (Peak name) BT [B](Retention time) IEJG (Peak height) WETEH (Peak area) & (Content)
1 9, 308 395926, 438 G60T310. 000 97. 1977
2 13. 007 7925. 763 190493, 828 2. 8023
it 403852, 200 6797803. 828 100. 0000

S77



zwl—-8-20

LR 2017-10-14, 9:54:41 PR 2017-10-14, 10:14:18
i PR 5 :E: \data\zwl\2wl-8-20-whelk-s, s-200-1-1-214-
17. 10. 14. org
HiE B\ data\zwl \zwl. mtd
<—— Brief introduction of experimental conditions
S 5 P 16 A1

IWIEE=20-W e-]k—s_. s-200-1-1-214

. ——= Chromatogram Figure

1,500 /&._._'ﬁ:(zwl 8-20-whelk-s, s~200-1-1-214-17. 10, 14, org}
1,400
1,300
1,200 HO
1,100 ——n-Bu
1,000
800
= B00
= 700
Voltage (mV) =
& 600 (+)-1h
500
400
300 g 2
200 o o
100
0 ]\L /\_
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
it 18] {min) Time (min)
SRR
“%tpeak No.) ﬂﬁtpeak name) ﬁﬁﬂ‘j‘ﬁ[(ﬁelenmn time) ﬂﬁ[Peak height) &mg{(Peak area) ﬁ'i (Content)
1 9.250 182265, 719 3016561, 000 50. 0861
2 12. 888 130924. 500 3006188. 000 49.9139
Bit 313190. 219 6022749, 000 100. 0000

S78
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_—143.477
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zwl-10-124

LG E]: 2017-10-23,20:37:26 R efE]: 2017-10-23, 21:20:54
i P 4 1B o\ data'\awl \zwl-10-124-whelk-s, s-200-1-1-214. org
FiEL AT E:\data\zwl\zwl. mtd

=

ELe AR A
2wl-10-124

—__%— Chromalogram Figure
- (i BElow1-10-124-vhelk-s, s-200-1-1-214. org)

1,400
1,200 HOQ

1,200 ———n-Bu
1,100
1,000
500
s \ 7/ (i
700
600
500
400
200
200 J
100

0

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
#f 18] {min) Time (min)

AHTERE
&5 (Peak No.) 4% (Peak name) {R I [E](Retention time) 14k JG (Peak height) WETE FH (Peak area) & (Content)

1 21. 993 1001682, 188 50106052, 000 99, 1194
2 40. 158 6194. 592 445155. 594 0. BROG

it 1007876, 77 50551207, 594 100. 0000

21.893

Voltage (mV)

B E (mv)

fao_1sa
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zwl—-8-41

LR 2017-10-23, 19:24:28 HERE: 2017-10-23, 20:30:15
i oL B \data\zwl \zwl-8—41-whelk-s, s-200-1-1-214-

17.10. 23. org

FEH B\ data\zwl \awl. mtd

<— Brief introd uction of experimental conditions
%Hﬂﬁﬁ.’ﬁﬂ@:
zwl-8- elk-s, s-200-1-1-214

— L
— @@?:?ﬂ:?ﬁ??%: 1-1-214-17. 10,23, org)
1,400

1300 HO
1,200 | —
1,100
1,000
900
800 (i}'ﬁ
700
600
500
400
300
200
100
0

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
i} (8] (min) Time (min)

SR E
-5 (Peak No.) 4% (Peak name) {R BIH} [H](Retention time) I I (Peak height) I&TE 5 (Peak area) & (Content)
1 22.320 167572, 578 T365807. 000 49. 8083
2 39, 767 93770. 930 7422519. 500 50, 1917
Bt 261343, 508 14788326. 500 100. 0000

Veltage (mV)

1 fE (mv)

==-22320
>39 767

S82
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zwl-10-115

LERT[E]: 2017-10-18, 19:19:10 R & efE]: 2017-10-18, 19:50:52
i P 4 1B o\ data'\awl \zwl-10-115-whelk-s, s-200-1-1-214. org
FiEL AT E:\data\zwl\zwl. mtd

<— Brief introduction of experimental conditions
%l a

=

(s
aw-10-115-whe lk-s, s-200-1-1-214

4—— Chromatogram Figure

- (i BN zw]-10-115-whelk-s, s-200-1-1-214. org)
450
400
HO,
350 = —_—
-7TPh ~
30 PH <
Z 250] .
Voltage (mV) g (S)1j |
] 200 |
| Wy
150 K 5
=
100 Sh
50,
0
01 2 3 456 7 8 91011121314151617 18192021 2223242526 272829 30
B (6] (min) Time (min)
ITERE
&5 Peak No.) 4 (Peak name) {R BT [E](Retention time) I JG (Peak height) AT # (Peak area) & (Content)
1 17.217 162836. 984 5330285. 000 98, 2242
2 28. 675 1968. 247 96368, 727 1. 7758
Bit 164805, 231 5426653, 727 100. 6000
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zwl-7-28

LG E]: 2017-10-18, 18:17:25 R RfE]: 2017-10-18, 18:49:50
PR B\ data\zwl \zwl-T-28-whe lk-s, s-200-1-1-214-
17. 10. 18. org

FEH E:\data\zwl \awl. mtd
- & Brief introduction of experimental conditions

S A1)

wl=T-28=whelk—s, s-200-1-1-214

4= Chromatogram Figure
1500 (EL Efzwl-7-28-whelk-s, s~200-1-1-214-17. 10, 18, org)

1,400
1.300

1,200 HO

1,100 ; .

1.000 =—Ph
500 Ph

800 (i)-"j
Voltage (mV) w3 700
600
500
400
300
200
100
0

012 3 4567 8 9 101112131415161718192021222324252627 2829 30
i#4 (8] (min) Time (min)

i fE (mv)

>1s.sso
?2? 185

SRR
“%L‘Paak No.) “ﬁ (Peak name) ﬁgﬂ‘j‘rﬂ{ﬂelembn time) ﬂﬁ{Peak height) &mﬁfpeak area) ‘g‘i (Content)
1 16. 960 166608, 766 5118363, 500 49, 7273
2 27.185 B4653. 508 5174505, 000 50, 2727
it 251262.273 10292868, 500 100. 0000

S86
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7.428
7.421
7.416
/— 7412
% 7.410
7.404

g

1.763
1.753

2,087
1.746
1.744
1731
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1.593
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0.994
0977

2k

r%

--0.000
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LEER 5 g 8 8 5
HEEN 8 g & o3
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\ |/
] _ _ _

zwl-10-118-C

Oct 22 2017 IO\\..

SOLVENT: cdcl3 Jhﬂj

NA = 512

F1 = 100.527557 MHz n-Pr

F2 = 399.749146 MHz

(S)-1k
200 150 100 50 0 PPM

S88



zwl-10-118

SLLERTE: 2017-10-21, 10:13:16 HERSE: 2017-10-21, 10:23:23
i

\data'\zwl\zwl-10-118-ad-h-95-5-1-214. org

=

HiEL # E:\data\zwl\zwl.mtd

<—— Brief introduction of experimental conditions
48 AR A
Fwl-10-118=ad-h-95-5-1-214

4= Chromatogram Figure
o (i E(zw] -10-118-ad-h-95-5-1-214. org)
1,400

1,300

1,200 HO

1,100 —7'TF'h
1,000 n-Pr
300

800 (S)-1k
700
600
500
400
300
200
100

0

a 1 2 3 4 5 B T 8 g 10
#7 (8] (min) Time (min)

AHTERE
I EPesk No.)  BEH(Peak name) {RBIIN [ElRetention time) W& (Pesk height) &P (Peak area) G (Content)

ey

Voitage (mV)

B E (mv)

B.787

7.212

1 6. 787 263738, 281 2291700, 609 99. 1329
2 7.212 1161. 604 20045. 147 0. 8671

it 264809. 886 2311745. 756 100. 0000

S89



& 53'-’:]"[3] :

i B

hef-1-4

2017-10-21,9:52:30
‘\data'\zwl\hef-1-4-ad-h-95-5-1-214-17. 10. 21. org

HiEL # E:\data\zwl\zwl. mtd

{<— Brief introduction of experimental conditions
%Qﬁﬁﬁr‘ﬂ)’r-

of-T-4-ad hi-95-5-1-214

e~
]
Voltage (mV) u:i
#

1,500

——. 4% Chromatogram Figure
(818 Elkhef-1-4-ad-h-95-5-1-214-17. 10. 21. org)

R &efE]: 2017-10-21, 10:13:52

1,400
1,300
1,200
1,100
1,000
00
800
700
600
500
400
200
200
100
0

HO

Ph
n-Pr
(£)-1k

6.803

7230
iz

0

2 3 4 5 6 7
B (€] (min) Time (min)

AT RE

&5 (Peak No.) W4 (Peak name) {REI I [B] (Retention time) Ik JG (Peak height)

TR (Peak area) & (Content)

0D =

6. 803
7.230

530138, 438
503045, 531

4628235, 000 49,9353
4640231. 000 50. 0647

1033183, 969

590

9268466. 000 100. 0000
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131.628

—128.213

T——128175
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zwl-10-116

LR 2017-10-18, 20:22:30
if§ P45 1B\ data\zwl \awl-10-116-1C-200-1-1-214. org
FiEL A E:\data\zwl\zwl. mtd

< 1 Brief introduction of experimental conditions
Bﬂéﬁﬁﬁfﬂfj:
Iwl-10-116-1c-200-1-1-214

=

—_ 4—— Chromalogram Figure
(B 5 E N aw]l-10-116-1C-200-1-1-214. org)

iR &R E]: 2017-10-18, 20:56:37

500

450

400 Hq’
-—=—=—Ph

i n-CsHyq

3004

N (S)-11
Voltage (mV) i
&

15.953

|
150 2 \
-+
100 e
501
0

1] 1 2 3 4 5 (1] 7 2 g 10 11 12 13 14
B (8] (min) Time {min)

15 16 17 18

18

20

SHTERE
i&-E(Peak No) WAL (Peak name) {RBYI [B](Retention time) Ik (Peak height) & (Peak arca) 4 (Content)
1 14.793 5519.999 105694. 281 3. 5168
2 15.953 144096. 719 2899716. 500 96. 4832
Bit 149616. T18 3005410. 781 100. 0000

S93



zwl-10-63

LERTE]: 2017-10-18, 20:02:08 iR RfE]: 2017-10-18, 20:57:42
i P45 1B\ data\zwl \2wl-10-63-1C-200-1-1-214-17. 10. 18. org
FiELAF E:\data\zwl\zwl. mtd

{—— Brief introduction of experimental conditions
?E&éﬁﬁ?ﬁi)’a:
Wl =1c-200-1-1-214

=

. —= Chromatogram Figure
S0 (B E B bawl-10-63-1C-200-1-1-214-17. 10. 18. org)
1,400
1,300

1,200
1,100 HO
1,000 ; — —Ph

500
800 ”'CSHH

700 ()11
00
500
400
300
200
100

0

a 1 2 3 4 5 3 7 8 2 10 11 12 13 14 15 16 17 18 19 20
#7518 (min) Time (min)

BIBRE
&5 (Peak No.) M4 (Peak name) {REIBT [El(Retention time) IERG (Peak heighty  METEIFH (Peak area) Gy (Content)

1 14, 780 506005, 7o 9542713, 000 49. 9286
2 15. 970 462844, 156 9569991. 000 50.0714

it 968849. 906 19112704, 000 100. 0000

Voltage (mV)

HE (mv)
14.780
——=15.970

S94
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) 84,082
———— 83672
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—— 77.000
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zwl-11-25

LERTE]: 2018-01-10, 19:30:17 iR e (E]: 2018-01-10, 20:18: 16

Ly
% P 5 B\ data\ 2wl \awl—11-25-ad-h-100-1-1-214-18. 1. 10. org

u
FiEL A E:\data\zwl\zwl. mtd

<—= Brief introduction of experimental conditions
ﬂ%ﬁﬁ?ﬂ)’ﬁ:
wl-11-20-ad-h-100-1-1-214

—_&— Chromatogram Figure

500 ‘(\E’;iﬁ@zwl 11-25-ad-h-100-1-1-214-18. 1. 10. org)
450
HO,
00 —r—=——n-Bu
350 n-CgHyq
=001 (S)-1m
Z 250]
Voltage (mV)
= ( ) ﬁZDU
150
100 5
50 g =
6 J‘L\\_/\ PilD -
1] 1 2 3 4 5 (1] 7 2 9 10 11 12 13 14 15 16 17 18 19 20
B (8] (min) Time (min)
ITERE
& Peak No.) AL (Peak name) {REIBT [ElRetention time) I JG (Peak height) W& (Peak area) Gy (Content)
1 16. 427 35815. 621 763236. 188 98. 0941
2 18.017 785. 474 14828, 752 1. 9059
Bt 36601, 095 778064. 939 100. 0000

S97



zwl—6-130

LERTE]: 2018-01-10, 20: 16:41 iR ef(E]: 2018-01-10, 20:38:18
it P45 1B\ data\zwl \zwl-6-130-ad-h-100-1-1-214-18. 1. 10. org
FiEL A E:\data\zwl\zwl. mtd

¢—= Brief introduction of experimental conditions

=

——___&—— Chromatogram Figure

- (B8 Ebawl ~6-130-ad-h~100-1-1-214-18. 1. 10. org)

450

400§ HO

350
300] - C5 H 11

£250) +)-1m
Voltage (mV) ( )
=200

n-Bu

150
100

ot
&
50 <

515.5?0

fi| = B A, W

] 1 2 3 4 5 6 T a 9 10 11 12 13 14 15 16 17 18 19 20
B (8] (min) Time (min)

SHTEERE
&5 (Peak No.) B4 (Peak name) {RBI I [E](Retention time) BTG (Peak height)  EETHIFR (Peak area) 41 (Content)
1 16. 670 20019, 238 408204. 313 50, 4626
2 18. 287 18316. 678 400720. 000 49. 5374
it 38335. 916 808924. 313 100. 6000

S98
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H-bZ-0L-Mz

7N

7.668
7.665
7.661
7.647
7.645
7.371
7.367
7.353
7.349
7.334
7.297
7.285
7.282
7.282

7.258
7.253

2328
2297
2279

— 2261

1.560
1.552

1.741
1.540
1.534
1.522
1.504
1.463
1.444
1.425
1.407
0.945

0.909

AN T

0.000



Zls = VYN
€19p2 1 1NIATOS
LL0Z ¥ Inr
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ZHN 9FL6P.L'66E = Td
Q0L = 14

ZHIN L5SL2S
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S100
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OH

—— 146,202

128.152
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77.000
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zwl=-10-24

AL (A 2017-06-19, 21:05:41 R & efE: 2017-06-19, 21:33:07
HFF LD\ data\zwl\zwl-10-24-0d-h-200-1-1-214. org

<— Brief introduction of experimental conditions

—__&—— Chromatogram Figure
(P, i % B aw1-10-24-0d-h-200-1-1-214. org)

350/ HO

300 "">%H—Bu

250/ Ph

L% 150 (R)-1 a

17.352

Voltage (mV)

-100]
-150 e

19.277

01 23 45678 91011121314 151617 18192021 2223242526 27282930
B8] (min) Time (min)

MTERE
B (Peck No) M4 (Peak name) R BY I [B] (Retention time) W (Peak heighty  IRTHT B (Peak area) 4y #l (Content)

1 17. 352 314792, 344 6976912, 500 99, 1730
2 19.277 2288. 860 58176. 422 0. 8269
Bit 317081. 204 7035088. 922 100. 0000

S101



zwl=-9-184

L5 (A 2017-06-19, 20:30:18 R & EfE. 2017-06-19, 21:09:51
HEF L D\ data\zwl\zwl-9-184-200-1-1-214-17. 6. 19. org

<— Brief introduction of experimental conditions

=g, - » Chromatogram Figure
(Fo, i Blaw] -0-184-200-1-1-214-17. 6. 19. org)

5
8

Voltage (mV) g 130
#

wn
=]
17.728

-100]
-150

n
=]
e
19.398
r"::}

01 23 4567 8 91011121314 151617181920212223242526272829 30
B (] (min) Time (min)

SRR
&S (Peak No.) 4G (Peak name) {i-B B [B] (Retention time) Ik (Peak height) WETH EH (Peak area) & (Content)
1 17.728 150981. 813 3379982. 000 49,9012
2 19. 398 136656. 313 3393361. 250 50. 0988
Bt 287638. 125 6773343. 250 100. 0000

S102
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3719

S 2570
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uz-(°s)

Ud

14-u

W,

3N00D

210.857

167.971

——135.234
128.486

111.506

—F 103.817

77.319
—é 77.000
76.681
52.020

—31.146

— 231431
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zwl-8-173-1-ic-200-1-1-214

ALERTE]: 2016/6/17, 13:06:41 R&efE: 2016/6/17, 18:22:24

i# P 45 :D: \zhuguang jiong\ 2wl \ 20160616\ 2wl -8-173-1-1c-200~1-
1-214. .. org

T AE S

—__%—— Chromatogram Figure
(B8 Elew]-8-173-1-ic-200-1-1-214. . . org)

2,400
2,200
2,000 Et COOMe
1,800 }:#
iibod Ph n-Pr
3 1.400 (S.)-2n
Voltage (mV) 1 1,200 @
# b4
1,000
800 ﬁ
800 w
400 F\
200
n JU\
uﬁ 1 2 3 4 5 6 T 8 9 10 i1 12
(& (min) Time (min)
AHTERR
&S (Peak No.) R4 (Peak name) {3 B I} [B] (Retention time) I G (Peak height) & [ 7 (Peak area) S (Content)
1 6. 453 956853. 938 7425737, 000 62. 5994
2 6. 838 536793. 813 4436579. 000 37. 4006
Bt 1493647. 750 11862316. 000 100, 0000

S105



zwl-8-25-ic-200-1-1-214
ALERTE]: 2016/6/17, 12:48:06 R&efE: 2016/6/17, 18:21:40

i% P57 5 :D: \zhuguang jiong\zw1 120160616\ zwl -8-25-1c-200-1-1-
214..org

T AE S

_______&—— Chromatogram Figure
(PN zw -8-25-1c-200-1-1-214. . org)

2,400
2,200
2,000 Et COOMe
1,800
oD Ph n-Pr
E 1.400 (i }_2n % -
Voltage (mV) & 1,200 o 2
_mj w
1,000 |
800 \
00 |
400
200
. J
0 1 2 3 3 5 3 7 8
(& (min) Time (min)
SITERE
IS (Peak No.) WAL (Peak name) BT fE)(Retention time) B8 (Peak height) U [ FH (Peak area) &4k (Content)
1 6. 462 1121451, 125 B762396. 000 49. 8890
2 6. 845 1028698. 438 8801383, 000 50,1110
Bt 2150149, 563 17563779, 000 100, 0000

S106



)
L_ g
— hy
—_— 3
&
L_ -y
< . 5 _g‘
_‘H_—"—h‘—'——--__.____
——
)
il
5]

up-(s)

=14
8 =VWN

€19P3 JININTOS
910z LLInp

H-Z-ELL-81MZ

ZHIN LED9ZS00L = 24
ZHIN ZPSEFLE6E = |

Ud
13
OH

o

id-u

e

S107

1o
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up-(s)

ud

13
OH

w0

14-u

145056

—127.939
——— 127.362
——— 125,548

—— 38.471

2136
————— 20702

13.499
9.104



LERTE: 2016/6/17,9:02:41

zwl-8-173-2-whelk-200-1-1-214

R &efE: 2016/6/17, 18:20:38

i PE 45 1D \zhuguang jiong ' zwl \ 20160616 \zw1-8-173-2-whe 1k—

200-1-1-214. . org

FL A S
——__¢—= Chromatogram Figure
{500 (B A Aaw]-8-173-2-whe 1k-200-1-1-214. . org)
1.400
1,300
1,200 HO_%
" To0 Et '7T n-Pr
1,000 Ph
900
% 800 (S)-1n
Voltage (mV) w700
i 600
500 -
400 2
~
300
200 @ \
100 B
o R o N, L ]
0 2 3 4 5 5 7 8 E) 10 1
W (8] {min) Time {min)
AHTERR
IS (Peak No.) WE4L(Peak name) {5 BY B fa)(Retention time) 1 ) (Peak height) U [ FH (Peak area) &8k (Content)
1 6. 162 63770, 379 T96828. 250 18. 4311
2 7.488 295348, 969 3526455, 750 81. 5689
Bt 350119. 348 4323284. 000 100, 0000

S109



zwl—-8-16-whelk-200-1-1-214

LERTE: 2016/6/17,9:23:33

i# P37 5 :D: \zhuguang jiong\ zwl 20160616\ zwl -8~ 16-whe 1k-200-1-

R &efE: 2016/6/17, 18:19:48

1-214. . org
FL A S
- Chromatogram Figure
Tl (B8 B zw]-8-16-whe k-200-1-1-214. . ore)
1,400
1,300
1,200 HO
1,100 Et%—_— n-Pr
1,000
900 Ph
£ 800 ()-1n
Voltage (MV) w1 700
# 500 i 5
500 P -
400 [l
300 |
200 ;L |\1_
100
0__—/\__ eSO \__()_\-_. RS
0 1 2 3 4 5 3 7 8 9 10 1
¥ (8] {min) Time (min)
AHTEERE
ig-E(Peak No.) W4 (Peak name) {5 B i} [B)(Retention time) i ) Peak height) I [ fH (Peak area) &k (Content)
1 6. 105 437453. 531 5007110, 500 49, 8224
2 7. 407 423874, 688 5042801, 500 50. 1776
Bt 861328. 219 10049912, 000 100, 0000

S110
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zwl-11-18-1-whelk-r, r-200-1-1-214
SLERTE]: 2018-01-00, 13:35:56 HEETE: 2018-01-19, 14:23:23

i P D \shusunngjlong\zw].‘ 20180109 zwl-11-18-1—
whelk-r, r-200-1-1-214..

T AE S

<— Chromatogram Figure
@8 E¥aw1-11-18-1-whelk-r, r-200-1-1-214. . org)

750 COOEt
700 \:#

b Ph h-Bu
T X (S,)-2aa
Voltage (mV) E 500 3

25
==}
—— 8015

150!
100

s - ) ___A)\

0 1 2 3 4 5 &8 T
(8] (min) Time(mln]

SMTEERE

_—=7.765

T2

-2 (Peak No.)  IE4Z (Peak name) {5 B B [E](Retention time) 1 B (Peak height) W T A (Peak area) & (Content)

1 7.765 155384. 359 2273376. 000
2 9.015 361441. 781 5403972, 500

29.6115
70, 3885

Bit 516826. 141 T6TT348. 500

S113

100. 0000



zwl—-8-113—-whelk-r, r-200-1-1-214

SLERT(E]: 2018-01-09, 13:06:36 R &RfE: 2018-01-19, 14:21:00
i PE 4% : D \zhuguang jiong ' zwl \ 20180109 zw1-8-113-whe k-
r, r-200-1-1-214. org

FL A S
. & Chromatogram Figure
560 (it Ezw]-8-113-whe lk-r, r-200-1-1-214. org)
280
260
- COOEt
220
200 Ph n-Bu
- (+)-2aa
Z 160
Voltage (mV) & 140
W
® 120
100 0 =
80 @ 2
ina @
60 \
40 '||
20 |
g . P S N ==
o 1 2 3 & &5 ___ 6.7 & 8 10 1
B (6] (min) Time (min)
SERE
&S (Peak No.) &4 (Peak name) {5 BY B 8] (Retention time) 18 ) (Peak height) WETH AR (Peak area) &t (Content)
1 7.815 64914. 402 905980. 188 49. 7961
2 9. 065 61993. 223 913399. 500 50, 2039
Hﬂ— 126907. 625 1819379, 688 1060, 0000

S114
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/— 7.672
7.668
/— 7663
=£é:::two
7.375
=éégzzzwa
= 7.354
\t 7.338
N 7.200

7.206
7.280
7.257

2209

2.264

1.743

1.535
N 1,623
1.463

b 1.445
1.425

§ 1.408
N\ 0.946

\ 0.927
0.909

-0.000
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zwl-11-18-2

FLRT(E]: 2018-01-03, 16:10:23 HERTE: 2018-01-03, 16:41:02
i P 4 B o\ data\awl \zwl-11-18-2—whelk-s, s-200-1-1-214. org
FiEL A E:\data\zwl\zwl. mtd

¢ 1 Brief introduction of experimental conditions
g A E
#wl-11-18-2"whelk-s, s-200-1-1-214

__“—— Chromatogram Figure

- (B3 B taw1 - 11-18-2-whelk-s, s-200-1-1-214, org)

950

800
850 HO

=
800 ——=—n-Bu
750
700 Ph
650
600 (S)-1a
550
500
450
400
350
300
250
200
150
100
50
0

012 3 4567 8 9 1011213141516 17 18192021222324252627 2829 30
#7 (8] {(min) Time (min)

Voltage (mV)

HE (mv)

>1a.aes
17.730

BIBRE
&5 (Peak No.)  BE4% (Peak name) {RBII [Bl(Retention time) W& (Peak height)  WETH#H (Peak area) 45 (Content)
1 13. 685 129390, 258 4035790. 750 99. 7614
2 17. 720 370.315 9653. 605 0. 2386
it 120760, 572 4045444, 355 100. 6000
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zwl-10-177

LGRS 2018-01-03, 14:58:04 HERTE: 2018-01-03, 15:56:13
i P34 :E:\ data\zwl \zwl-10-177-whelk-s, s-200-1-1-214-
18.1.3. org

FEAF B \data\zwl \zwl. mtd

¢ Brief introduction of experimental conditions
58 AT A
wl-10-17T-whelk-s, s-200-1-1-214

—_ %— Chromalogram Figure

o (it E)aw1-10-177-whelk-s, 5-200-1-1-214-18, 1. 3. org)

850
800

850 HO

800 %%n—Bu
750
700 Ph
650
600 (*)-1a o
= 550 &
E 500 @
Voltage (mV) 4 450
# 400
350
300
250
200
150
100
50
0

13.050

Pl

012 3 456 7 8 9 1011121314151617 18192021 222324252627 2829 30
81 ) (min) Time (min)

SHTERE
&5 (Peak No) W& (Peak name) fRBI BT [E] (Retention time) IR (Pesk height)  IETEJER (Peak area) B (Content)
1 13. 050 298480, 719 13337632, 000 50, 2526
2 16. 995 370224, 250 13203545, 000 49, 7474
Bit 668704, 969 26541177, 000 100, 0000

S117
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7.395
7.391

5.084
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5.053
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zwl-11-19-1-whelk-r, r-200-1-1-214

LR 2018-01-00, 15:37:43 HERE: 2018-01-19, 14:24:17
i PE 45 D2 \zhuguang jiong ' zwl 420180109 zwl-11-19-1—
whelk—r, r-200-1-1-214. . org

T AE S

—— . &——= Chromatogram Figure
g@,iﬁ_@;wl- 11-19-1-whelk-r, r-200-1-1-214. . org)

800 \ COO'Pr
750

700 &

650

Ph$ n-Bu
= 550

Voltage (mV) Eg_ 500 (Sa)-zah
ap

8.607

——

PR
~N=-N-K-]
|
;::>73m

S

0 1 2 3 4 5 6 7 1 s 10 11 12
5 (&) (min) Time (min)

IMTEERE
I&-E-(Peak No.) W44 (Peak name) {3 B i fE)(Retention time) i ) (Peak height) g T #R (Peak area) &k (Content)

1 7.340 141313. 141 2368081. 750 21.2115
2 8. 607 597790. 563 8796077. 000 78. 7885

Bit 739103. 703 11164158, 750 100. 0000
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zwl—-8-114-whelk-r, r-200-1-1-214
LR E]: 2018-01-09, 15:00:3 HERTE: 2018-01-19, 14:21:53
D \shusunng_uong\zw].‘ 20180109 zwl-8-114-whelk-
r, r-200-1-1-214. org
L AFE I

<— Chromatogram Figure
(G & EDiaw1-8-114-whelk-r, r-200-1-1-214. org)

800 COO'Pr
750 >:.:<

99 PH n-Bu
809 (+)-2ab

E500
W

Voltage (mV)
ap
200
150
100
50

0 1 2 3 4 10 1 12
n—rs‘(mn]ﬂma[rmn]

SERE
E-EPeak No.) IE4Z(Peak name) {5 BB [E)(Retention time) W& TG (Peak height) U TH A (Peak area) 2 (Content)

1 7.317 212267. 281 3824037, 000 50. 0884
2 B.612 255875, 906 3810538. 000 49,9116

Bit 468143. 188 T634575. 000 100. 0000

7.317
8.612
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ZHIN LE09ZS'00L = 24
ZHIN ZvS6Y.L 66E
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ng-u
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S122

o

7.673
7.669
2 7.376
7.359
7.355
7.339
7.303
7.300
7.208
7.281
7.250

NN

2.300
L 2283

_ o 2

1.560
1.543

1.744

1.537

—= 1.524
N 1,507
1464

1.446

= 1.426
W\ 1.400
— 0.947

— 0.928
0.910

G -0.000



zwl-11-19-2

LG E]: 2018-01-03, 16:36:32 HERY(E: 2018-01-03, 17:03:14
P :E:\data\zwl\zwl-11-19-2-whe 1k-s, s-200-1-1-214. org

u
FiEL A E:\data\zwl\zwl. mtd

<— Brief introduction of experimental conditions
elk-s, 5-200-1-1-214

Chromatogram Figure

PR s
o (B BN w1 -11-19-2-whelk-s, s-200-1-1-214. org)

950
200
850

800 HO%

;SD —7TH'BU
0o
650 Ph
E00
550 (S)-1a
500
450
400
350
300
250
200
150
100
50
0

012 3 4567 8 9 101M121314151617 18192021222324252627 2829 30
#F (8] (min) Time (min)

AHTERE
&5 (Peak No) A (Peak name) {R-BI I [B] (Retention time) kTG (Peak height) WETEFH (Peak area) &R (Content)

Voltage (mV)

B E (mv)

>1 3.847
18.433

13. 847 139892, 453 4895737, 500 99. 7662
18. 433 423. 490 11471, 078 0.2328

0D =

it 140315. 943 4907208, 578 100. 0000
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zwl-10-177

LGRS 2018-01-03, 14:58:04 HERTE: 2018-01-03, 15:56:13
i P34 :E:\ data\zwl \zwl-10-177-whelk-s, s-200-1-1-214-
18.1.3. org

FEAF B \data\zwl \zwl. mtd

<— Brief introduction of experimental conditions
32 56 Y 5 16 A1
awl-10-17T-whelk-s, s-200-1-1-214

— % Chromatogram Figure
1,000 @E@ZWI -10-177-whelk-s, s-200-1-1-214-18, 1. 3. org)

850
800

850 HO

800 %%n—Bu
750
700 Ph
650
600 (*)-1a o
550 8
Veltage (mV) 14 igg
400
350
300
250
200
150
100
50
0

13.050

i fE (mv)

Pl

012 3 4567 8 9 101112131415161718192021222324252627 2829 30
i#4 (8] (min) Time (min)

SR E
& (Peak No.)  IE4E (Peak name) {RBIBY[B](Retention time) MG (Peak neighty  IETEEH (Peak area) Bk (Content)
1 13. 050 298480. 719 13337632. 000 50. 2526
2 16. 995 370224, 250 13203545, 000 49, 7474
Bit 668704, 969 26541177, 000 100, 0000

S124
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3.718

2372
2353
2.334
2175

.490
A73
1.467
g 1.454
1.435
1.4186
1.387
1.379
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1.341
1.323
0.900
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0.863

-0.000
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SEUERT(E]: 2018-04-12, 17:48:02

zwl-11-65

iR &efE]: 2018-04-12, 18:02:52

i P 5 B\ data\zwl \awl~11-65-whe 1k-s, s-200-1-1-2 14~

18.4.12. org

awl=11 elk-s, s-200-1-1-214

£— Brief introduction of experimental conditions
besmzm
e

¢— Chromatogram Figure

ﬁ@zwl -11-65-whelk-s, s-200-1-1-214-18. 4. 12. org)

1,000
900
200
- 2 COOMe
600 Ph n-Bu
O (Ra)-2a 3
Voltage (mV) ﬁ b =
300
200 ‘
100 3
=
of—— —
a 1 2 3 4 5 B i 8 9 10 11
#7 8] (min) Time (min)
AHTERE
&5 (Peak No) &4 (Peak name) PRBIBY [B] (Retention time) BERG (Peak heiant)  WETIHR (Peak area) & (Content)
1 7. 287 9732.876 158619. 156 1. 5224
2 8.635 412723.813 10260651. 000 98. 477
Bit 422456. 688 10419270. 156 100. 0000
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zwl-9-139

SLERT(E]: 2018-04-12, 18:50:54 R &ef(E]: 2018-04-12, 19:03:18
i PR 4 B\ data\zwl \zwl-9-139-whe lk-s, s—200-1-1-214-
18.4.12. org

¢— Brief introduction of experimental conditions
f’gslgrwmf&
wl -

elk-s, s-200-1-1-214

& Chromatogram Figure
(B B awl-0-139-vhelk-s, s-200-1-1-214-18. 4. 12. org)

2,400
2,200
i COOMe
1,800 >::<

1,600 Ph n-Bu

E 1,400 (:I:)—Za
Voltage (mV) 1 1,200

7.688

o 1,000
800
600
|

200 J
0 e

] 1 2 3 4 5 6 7 a g 10 1 12 13 14 15
#7 (8] (min) Time (min}

8.850

ATERE
&5 (Peak No) &4 (Peak name) {RBY I [B] (Retention time) & (Peak height) AT (Peak area) & (Content)
1 7.688 1155792, 375 15057648, 000 49. 6680
2 8. 850 841111. 750 15258977. 000 50. 3320
it 1996904, 125 30316625, 000 100. 0000
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213.658

166.544

134.505
//: 132.858
128,660
128304

o 128.281
127.810
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126.102
106.018
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zwl-11-71

FLLERT(E]: 2018-04-16, 21:55:07 HERTE: 2018-04-17, 18:08:59
i P 45 :E: \ data\zwl\zwl-11-T1-whe 1k-s, s-100-1-1-214-
18.4. 16-1. org
FiEHF B\ data'\yaoyuan'\ 0414, mtd
&— Brief introduction of experimental conditions
56 9 5 1 e
awl-11-Ti-whelk-s, s-100-1-1-214

—____4——= Chromatogram Figure

-~ (i EDlawl-11-T1-whelk-s, 5-100-1-1-214-18. 4. 16-1. org)

1,900
1,800
1,700
1,600
1,500

1,400 Ph‘ \_\_\
1,200
1,200 ) 1.2¢
~ 1,100 (Ra) o]
E 1,000
Voltage (mV) 4 so0
& 800
700
600
500
400
300
200
100
0

COOMe

W

10.632

?— 9.448

a 1 2 3 4 5 ] 7 a 9 10 11 12 13 14 15 16 17 18 19 20
i1 (8] (min) Time (min)

SR E
ﬁ%{Peak No.) ﬂﬁ{F‘eak name) ﬁﬁﬂ‘j‘rﬂtﬂetention time) ﬂﬁ(Peak height) ‘m&{Peak area) ‘ﬁ'i (Content)
1 9. 448 30770, 469 534250. 500 2. 0541
2 10. 632 1185332, 625 25474468, 000 97. 9459
it 1216103. 094 26008718. 500 100, 0000
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zwl—-8-145

ALERTE]: 2018-04-16,21:11:37 &R ] 2018-04-17, 18:08:23
i L B \data\zwl \zwl-8-145-whe k-5, s-100-1-1-214-

18. 4. 16. org

FiE B\ data'\yaoyuan'\ 0414, mtd

& Brief introduction of experimental conditions
.Eﬂ:-ﬁﬁﬁ.’ﬁi-i%
awl-8-145-whelk-s. s-100-1-1-214

—_%— Chromatogram Figure
2 000 (@E@Z\ﬂ -8-145-whelk-s, s-100-1-1-214-18, 4, 16, org}

1,900
1,800
1,700 COOMe
1,600
1,500 p
1,400 L ]
1,300 ()-2¢ N
1,200 Cl
= 1,100
E 1,000
Voltage (mV) 4 so0
# 800
700
600
500
400
200
200
100 J
0

9.413

10.677

a 1 2 3 4 3 6 7 a 9 10 11 12 13 14 15 16 17 18 19 20
#4 E] (min) Time (min)

SRR
15 (Peak No.) &4 (Peak name) {RBIB [E] (Retenton time) I JRG (Peak height) WETH R (Peak area) & (Content)
1 9. 413 1151041, 125 20616230, 000 49, 6995
2 10. 677 985227. 375 20865558, 000 50, 3005
Bit 2136268, 500 41481788. 000 100. 0000

S132



ZHIN LE09ZS00L = 24
ZHIN ZvS6¥L'66E = Ld
= ¥N

8
€19P3 {IN3IAT0S

810z 81 1dy
H-EL-L LMz

8
o]
b4
o
.\“
D
FS
(@]
5 S
(s3]
=
w M
&
=g
ot
2
-
—_— 3
—8
(=]
%

S133

7.466
7.460
7.456
—— 7.444
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zwl-11-73

LERTE]: 2018-04-17, 17:03:47 R &RfE]: 2018-04-19, 20:42:18
i PR 4 B\ data'\zwl \zwl-11-73—whe lk-s, s, -200-1-1-214-
18.4.17-1. org

FiE A B\ data'\yaoyuan'\ 0414, mtd
<— Brief introduction of experimental conditions

-8 A fi] A1)
zwl-11-T3-whelk-s. s-200-1-1-214

&= Chromatogram Figure

1,500 @E@z\vl 11-73-whelk-s, 5, ~200-1-1-214-18, 4, 17-1, org)
1,400
1,300
1,200
1,100
1,000
800

800

700

600

500

400

300

200

100

8.693

Voltage (mV)

5 fE (mv)

w| F7.920

9 10 11 12 13 14 15 16 17 18 19 20
i3 (8] (min) Time (min)

SRR
15 (Peak No.) &4 (Peak name) {RBIBY [E](Retention time) I JG (Peak height) &R 5 (Peak area) S (Content)

1 7.920 13356, 616 191971. 297 1. 7227
2 B. 693 660292, 25 10951710, 000 98, 277!

Bit 673648, 866 11143681. 297 100. 0000
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zw1-8-200

SRS (E]: 2018-04-17, 16:10:49 &R E]: 2018-04-17, 16:26:10

i oL (B \data\zwl \zwl-8-200-whe k-5, 5, -200-1-1-214-
18. 4. 17. org
FiE A E:\data'\yaoyuan'\ 0414, mtd

<—— Brief intreduction of experimental conditions
5 58 YA Al A

FWT=B=200-whelk-s, s-200-1-1-214
4—— Chromatogram Figure
== (it Pllzw1-8-200-whelk-s, 5, ~200-1-1-214-18. 4. 17. oxg)
450
400
COOMe
350
300 n-CgH:3
_ 250]
g
Voltage (mV) 5 200 Br (+)-2e
# 450
100 ] =
- @
50 < e
] N
-50

o 1 2 3 4 5 & 7 8 8 10 0N
#f (8] (min) Time (min}

SPTERE
&5 (Peak No.) W4 (Peak name) {RBI R [B] (Retention time) Ik R(Pesk height) I&ETE 5 (Peak area) SR (Content)
1 8. 132 36212. 492 533018, 250
2 B.978 33533133 535932. 188
it 69745. 625 1068950, 438
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FHEREASE B U AT

Prject Nere s o opy 5Breeze-2
Reported by User: Brecze user (Breeze) HFLC System
SAMPLE INFORMATION
Sarpe Nare w118 pc-2-100-+1-214 Accyired By: Breeze
Sample Tyee Exa Date Aocpiret 218417 194355 CST
id: %0 Aog Methodt 21001
Injection#: 7 Cete Processed 2N8417 234504 CST
Irjection Vilume: 10004 Cramel Narre VMO
Rn Time 15.00 Minutes Chard Oesc: WVWB489 ChA 230nm
Colum Type Sanple Set Nae
140
120 % COOMe
100 Ph Ph
5 08 (Ra)-2j
<
080
040
e =
©
~
oo n/\.n T
0m 20 40 600 800 1000 20 1400
i
RT | Aea |, Heigt | %
i) | (ise) | PR @) | g
1] 76% | TIAE 28| S| 3E
2| B7E | 4751 | O7.1€ | 1520022 | BL
Repat Methat Inchickel Report ASC Piirtedt 20184/17
Page: 1 (JLif 1) 204527 PRC
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FHEREASE B U AT

Prjec Nere s rapy 5Breeze-2
Reported by User: Brecze user (Breeze) HFLC System
SAMPLE INFORMATION
Sarpe Nare W-F-135pc-2-100-+1-214 Accyired By: Ereere
Sanple Type Al Dete Aocyirect 18417 185006 CST
Vid: %0 Aoqy Nethot 251001
Irjection#: o Dite Processedt 18417 214430 CST
Irjection Vdure: 1000u Cremel Nae: V48 ChA
RnTime 1500 Mrutes. Charrel Desc: V488 ChA 230rm
Colum Type Sanple Set Nae
080
e COOMe
om > < ©
Ph Ph 3
0&0 > @
(£)-2)
050
2
040
020
020
010
oo = r.3
000 200 4m 600 a0 1000 1200 1400
7]
RT | MAea % Aea Hegt | %
(min) | (Wsec) (@) | Heagt
1| 7532 | 155/M841| 408 | 88721E| BX
2| 930 | 15E0154C | H0IE | 609144 | 4071
Repart Methodt Inchickel Repart ASC Plirtedt 2018477
Page: 1 (JLif 1) 204515PRC
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zwl-11-70

LERTE]: 2018-04-16,20:31:05 &R 2018-04-17, 18:11:30
i oL (B \data\zwl \zwl-11-T0-whe k-5, s-200-1-1-214-

18. 4. 16-2. org

FiEHF B\ data'\yaoyuan' 0414, mtd

¢— Brief introduction of experimental conditions
&Hﬂﬁﬁﬁ:’h
awl-11-T0-whelk-s, s-200-1-1-214

_—— 4= Chromatogram Figure
— (Bt Eizwl-11-70-whelk-s, 5-200-1-1-214-18. 4, 16-2, org)

1,900
1,800
1,700
1,600 z COOMe
1,500 -,

1,400
1,300 n'C5H11 Ph
1,200

= 1,100 i
£ 1000 (Ra)-2!
Voltage (mV) = 900
#  goo
700
B00
500
400
300
200
100
o

12.285

}11.288
‘--_______

o 1 2 3 4 3 6 i a 9 10 11 12 13 14 15 16 17 18 19 20
i} (8] (min) Time (min)

SMERE
15 (Peak No.)  M&4E (Peak name) {RBIBY [E] (Retention time) I JG (Peak helght) T FH (Peak area) & (Content)
1 11.288 23293, 891 422110. 094 4.2103
2 12. 285 438309. 594 9603543. 000 95. 7897
Bit 461603, 484 10025653, 094 100. 0000
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zwl-8-147

ALERTE]: 2018-04-16, 19:28:42 &R ] 2018-04-20, 15:20:43
i oL B \data\zwl \zwl-8-147-whe k-5, s-200-1-1-214-

18. 4. 16-1. org

FiE I B\ data'\yaoyuan'\0414, mtd

<— Brief introeduction of experimental conditions
&-Hﬂﬁﬁ.’ﬁi-ﬂ‘]:
aw]-8-147-whelk-s, s-200-1-1-214

_____ &= Chromatogram Figure
2000 g&iﬁ@uwl 8-147-whelk-s, s~200-1-1-214-18, 4. 16-1, org)

1,900
1,800
1,700
1,600

1,500 COOMe
1,400

1,300
1200 nC5H11 Ph

= 1,100
£ 1000 (£)-2l
Voltage (mV) 14 so0
# 800
700
600
500
400
200
200
100
0

>1 1.420
>-‘J 2507

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
¥4 (5] (min) Time (min)

SPTERE
“%tpeak No.) “ﬁ (Peak name) ﬁgﬂ‘j‘rﬂ{ﬂmambn time) ﬂﬁt Peak height) &mﬁtpeak area) ﬁ'i (Content)
1 11. 420 101879, 672 2118019, 500 50. 0813
2 12. 507 91350. 055 2111141, 750 49. 9187
Bt 193229, 727 4229161, 250 100. 0000
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=3 b 1
n
3 S
3 O
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=
o
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=
51
———
2
g
E e ——
T T3
1)
o
b
)

7.308
7.302
7.387
7.374
S — 7.371
7.363
—— 7.345
N 7.325
W — 7.268

7.260
7.251
7.233

)

sl

3.725

2.368
2350

— 2.331
7 — 2180

S

1.556
~— 1.550
1.469
1.449
1.432
1.412
1.378
1,361
1.341
1.322
1.315
1.300
— 0.900
0.881
0.863
0.000
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2
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zwl-11-22

ALERTE]: 2018-01-03, 11:09:13 R (E: 2018-01-04, 13:08:91
PR 45 B\ data\zwl \zwl-11-22-whe lk-s, 5-200-1-1-214. org

u
FiEEL A E:\data\zwl\zwl. mtd

¢{—— Brief introduction of experimental conditions
48 A5 el A1)

Zwl-11-22-whelk-s, s—200-1-1-214

< Chromatogram Figure

— (B Elzwl-11-22-whelk-s, 5-200-1-1-214. org)

950
200
850

800 COOMe
750
700 S

650 Ph n-Bu

00
550 (S,)-2a
500
450
400
350 Schme 2a
200
250
200
150
100
50
0

a 1 2 3 4 5 3 7 8 2 10 11 12 13 14 15 16 17 18 19 20
#7 (8] (min) Time (min)

AHTERE
&5 (Peak No)  B&4L (Peak name) {RBY I [B](Retention time) ik (Peak height) WETH # (Peak area) 45 (Content)

1 12.073 403891, 813 11379891. 000 95, 2917
2 14. 383 12924. 046 b62267. 938 4. 7083

it 416815. 858 11942158, 938 100. 0000

Voltage (mV)

B E (mv)

—————=12.073

}14.383
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zwl-9-139

LG A 2018-01-03,9:32:37 HERT(E: 2018-01-03, 9:54:10
i PR 4 B\ data\zwl \zwl-9-139-whe lk-s, s—200-1-1-214-
18.1.3. org

FiE T E:\data\zwl \zwl. mtd
<—— Brief introduction of experimental conditicns

elk-s, s-200-1-1-214

p— @@Sgc’;rsgm:mf 82200~ 1-1-214- 1. 1. 3. r8)
1,400
1300 COOMe
1,200 : :
i PH n-Bu
1,000

00 (+)-2a

200
Voltage (mV) w3 700 Schme 2a
600
500
400
300 |
200 |

100 |
o — } \\ J

11.742
13.852

i fE (mv)

0 1 2 ) 4 5 ] T a 9 10 11 12 13 14 15 16 17 18 19 20
#4 18) (min) Time {min)

SPTERE
15 (Peak No.) M4 (Peak name) {5 BT I [B] (Retention time) kTG (Peak height) T (Peak area) &5 (Content)
1 11. 742 619896, 125 14716571, 000 50,0764
2 13.852 599002, 500 14671686, 000 49, 9236
it 1218898. 625 29388257, 000 100. 0000
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7.387
/— 7367
[/ — 7.354

% 7.335

—— 7.316

=

7.257
7.240
7.226
7.222

3.718




zwl-11-67

SLERT(E]: 2018-04-11, 16:46:54 iR &efE]: 2018-04-11, 19:28:52
i PR 45 B\ data\zwl \zwl-11-67-whe lk-s, s—200-1-1-214-
18. 4. 11. org

,4— Brief introduction of experimental conditions
[ﬂ%ﬁﬁ?ﬂ)’r:
Wl T—whelk—s, 5-200-1-1-214

4—— Chromatogram Figure

o (B Yaw] - 11-67-whelk-s, 5-200-1-1-214-18. 4. 11. org)

800

200

7.598

700

\ COOMe

P I'f n-Bu
(Sa)-2a

600
500

400 Schme 2b

300

Voltage (mV)

B E (mv)

200
100

0 J

0 1 2 3 4 5 [ 7 8 g 10 1 12 13 14 15
i (8] {min) Time (min)

8.832

ATERE
i&-BPeak No) I (Peak name) fRBIBT[RIRetention time) WG (Peak heighty IR B(Peak area) & (Content)
1 7. 598 T41111. 063 9224980, 000 95. 3200
2 8.832 16986, 834 452923, 063 4. 6800
it 758097, 896 9677903, 063 100. 6000

S149



zwl-9-139

SLLERT(E]: 2018-04-11, 16:15:33 iR &efE]: 2018-04-11, 16:32:17
i PR 4 B\ data\zwl \zwl-9-139-whe lk-s, s—200-1-1-214-
18. 4. 11. org

< Brief introduction of experimental conditions

v

w[-9-159-whelk-s, s-200-1-1-214

% Chromatogram Figure

1500 (i Elawl-9-139-whelk—s, s-200-1-1-214-18. 4. 11. org)
1,400
1,300}
1,200 COOMe
1,100
1,000 PH n-Bu
800

800

700

800 Schme 2b

500

o
=
>
r~

400
300
200
100}

o

a 1 2 3 4 5 6 7 a g 10 1 12 13 14 15
#7 (8] (min) Time (min)

Voltage (mV)

HE (mv)

FF#} 8.982

ATERE
&5 (Peak No.) M4 (Peak name) {REIBT [El(Retention time) RS (Peak height) W& (Peak area) S (Content)
1 7.770 502055, 188 7019085, 000 49, 5363
2 8. 982 426594. 656 7150499, 500 50. 4637
it 928649, 844 14169584, 500 100. 6000
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S151

m nen
SIE8EE
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- ) mwl
o Zhh
C’wm—ig.
gyTger
@i 2
88 ©
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n —
3 &
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—
® 3
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e
e L
(" 8
=
- = -
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.

7.672
7.669
7.664
7.650
7.648
7.375
7.371
7.358
7.354
7.342
7.338
7.302
7.299
7.296
7.286
7.280
7.263
7.258
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zwl-11-42

FLLRTE: 2018-01-20, 10:37:25 ERTE: 2018-01-20, 13:27:28
i PA 0 4 :E: \ data\zwl\zawl-11-42-od-h-200-1-1-214-18. 1. 29. org

. &— Brief introduction of experimental conditions

(esryaas).
wI-TI-12-0d-h-200-1-1-2 14

<——= Chromatogram Figure

ok (B Bawl-11-42-0d-h-200-1-1-214-18, 1. 29. org)

950
900
850
800
750 HO,

700 —r—=——n-Bu
650 Ph

600
550 (S)-1a
500
450
400 Schme 2c
350
300
250
200
150
100}
50

0 - S

Valtage (mV)

i1 JE (mv)

—=25.327

22583

012 3 4567 8 9 1011121314151617 1819 202122232425 2627 2629 30
i (8] (min) Time (min)

STERE
B Peak No) W45 (Peak name) {BY M [B]Retention time) I Jh (Peak height) T #H(Peak area) & # (Content)

1 22. 583 1442.024 47599. 824 0. 4186
2 25, 327 326420. 031 11324125. 000 99, 5814

Bt 327862. 055 11371724, 824 100. 0000
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zwl-10-177

LRI 2018-01-20,0:00:05 HERE: 2018-01-20, 6:42:01
i PR 4 :E: \ data\zwl\zwl-10-177-o0d-h-200-1-1-214-18. 1. 29. org

{— Brief introduction of experimental conditions

ﬂé&@?‘i#-’-ﬁ,%:
2w 1-10-17T-0d-h-200-1-1-214

%= Chromatogram Figure
1500 (¢ E‘é@zwl 10-177-0d-h-200-1-1-214-18. 1. 29. org)
1,400
1,300
1,200
1,100 HO

1,000 ﬁ—: n-Bu

900 Ph
800 {£}-1a
700

i Schme 2c :

500

400

300

200

100 j
0

012 34567 8 9 101112131415161718192021222324252627 2829 30
17 8] (min) Time (min)

Voltage (mV)

i1 JE (mv)

22.802

25.715

STERE
B (Peak No.) M4 (Peak name) {RBIB [B](Retention time) I TR (Peak height) WETH FH (Peak arca) S 1 (Content)
1 22,802 477322. 750 15513478. 000 49. 0342
2 25.715 416485. 000 15554379. 000 50, 0658
B 893807. 750 31067857, 000 100. 0000
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7.469
7.466
7.481
7.449
7.446

— 7347
j— 7.343
—=" 7329
= 7.300

7.255
— 7.262

\=
7.248
7.246
7.238
7.233
7.228
7.215
5795
5.756
/ 5.704
f 5.687
5.671
5.664
5.649
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(R
|
RS Y S
L]

e e

) [PV -

. . —
5.5 50 45 4.0

£2 (ppm)

1 (ppm)|

Parameter
1 Title

2 Origin

3 Solvent

4 Temperature

5 Pulse Sequence

6 Experiment

7 Number of Scans
8 Receiver Gain

9 Relaation Delay
10 Pulse Width

11 Acquisition Time
12 Acquisition Date
13 Modification Date

Value (2, f1)
zwl-10-37-NOE
Varian

odel3

260

NOESY

2D-NOESY

16

38

1.0000

0.0000

0.149%9
2017-08-23T16:41:01
2017-08-23T20:05:06

14 Spectrometer Frequency (399.75, 399.75)

15 Spectral Width
16 Lowest Frequency
17 Nucleus

18 Acquired Size

19 Spectral Size

(3255.2,3255.2)
(41.2,41.2)
(1H, 1H)

(488, 200)

(512, 512)

SRR
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ZHW LS5.25°00

147.280

136.797

129154
~ 128076
126.717

—— 125,161

ud
OH

.\\\\

€-3-(42)
/

ng-u

31875

— 31.366
—— 29.909
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zwl-10-37-as-h-98-2-1-214

SLERT(E]: 2017-07-06, 17:08:56 R &R E]: 2017-07-06, 17:32:56
i PE S 45 :D 2 \zhuguang jiong '\ zwl 420170706\ zw1-10-3 T-as-h-98-2-
1-214. org

KL AFE

. %—— Chromatogram Figure

= (i EX w1 -10-27-ash-98-2-1-214. ore)

950
900
850
800

o HO%‘ /.r—n—Bu
700

650

600 P h

= 550
£ 500 (2R)-E-3
Voltage (MV) 1 4g0

# 400
350
300
250
200
150 |
100 |

50 5 k
ol . I 4 . =
o 1 2 3 4 & & 7 8 9 10 11 12 13 14 15

W (8] (min) Time (min)

11.288

0717

SITERE
IS (Peak No) MR (Pesk name) B B [B)(Retenton time) & ) (Peak height) U [ FH (Peak area) &8 (Content)
1 10. 717 9781. 789 113525, T42 2.6545
2 11.288 331645, 469 4163275, 250 97, 3455
B 341427. 258 4276800. 992 100. 0000
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zwl-10-19-rac—as—h-98-2-1-214

SRLERT(E]: 2017-07-06, 16:30:02 H R (E: 2017-07-06, 17:31:30
i PA 4% 2D \zhuguang jiong ' zw1 20170706 zwl-10-19-rac—as—h—
98-2-1-214. org

LR AR

—__ —— Chromatogram Figure
1500, @@@;\vl ~10-19-rac-as-h-98-2-1-214. org)
1.400
1,300
1.200
1400 HO /.r——nuBu
1.000

. Ph

900

3 800 (+)-E-3

Voltage (mV) 1 700
R

@
(=]
=)
10.648
11.198

500
400
300
200 )

103 S U i

[} 1 2 3 4 5 6 7 ] 9 10 g5 | 12 13 14 15
18] (min) Time (min}

TERE
S (Peak No.) W4 (Peak name) f BY I [E](Retention time) #E  (Pesk height) U T FH (Peak area) g (Content)
1 10. 648 513380. 281 6305159, 500 49. 4812
2 11.198 499607. 563 6437378, 000 50. 5188
B 1012987. 844 12742537, 500 100. 0000
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SIEEEE
nn g ELas
E € g
@ AR
1 %8352?
i 3 g = g w0
0~ o
= o
Is N (1)
o~
S g£=
[=] sl
N N
E
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zwl-11-38

ALERTE]: 2018-01-16,20:51:53 iR ef(E]: 2018-01-16, 21:52:06
i P44 2B \data\zwl \zwl-11-38-1c-400-1-1-214-18. 1. 16. org
FiEL A E:\data\zwl\zwl. mtd

<—— Brief introduction of experimental conditions

~T1-38-1c-400-1-1-214

&—— Chromatogram Figure

1,000 @@wl 11-38-ic-400-1-1-214-18. 1. 16. org)

950
900
850
200 |

750
700 HO‘;’. / n-Bu
650
600 Ph
550
500 (2R)-Z-4
450
400
350
300
250
200
150
100
50
U.—__._..n,_.ﬂ_f\

01234567 8910M1 12131415151_?181_92021 222324252627 2829 30
#7 (8] (min) Time (min)

ST RE
ig&-B{Peak No.)  iE45(Peak name) {REIHT [E}Retention time) Ik JG(Peak height) W& FH(Peak area) & (Content)

1 21.822 595813, 625 21841568, 368 97. 8551
2 25. 390 9618. 172 478748, 476 2. 1449

it 605431, 797 22320316, 844 100. 0000

21.822

Veltage (mV)

HE (mv)

}25.390
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zwl-10-30

ALERTE]: 2018-01-16,21:47:18 iR efE]: 2018-01-16, 22:16:32
PR B\ data'\zwl \zwl-10-30-1c-400-1-1-214-18. 1. 16. org

u
FiEL AT E:\data\zwl\zwl. mtd

¢— Brief introduction of experimental conditions
S 5 Py 25 161 A1)
2w]-10-30-1c—~400-1-1-214

<—— Chromatogram Figure

— (i€ Faw1-10-30-1c-400-1-1-214-18. 1. 16. org)

950
200
850 |

200
750 HO Y, n-Bu
700

B50 Ph
E00
550 (z)-Z-4
500
450
400
350
300
250
200
150

I .

012 3 4567 8 9 101M121314151617 18192021222324252627 282930
@ 18] (min) Time (min)

Voltage (mV)

HE (mv)

24,982

—=721.382

BIBRE
B (Pesk No.)  BEA (Peak name) {RBIIY [E](Retention time) I (Pesk height)  EETHTEH (Peak area) 4rf (Content)
1 21. 392 275902, 938 8311843, 500 50,0182
2 24,982 230701, 609 8305795, 000 49, 9818
Bt 506604. 547 16617638. 500 100. 0000
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———— 8831

7.477
e

7.419
{: 7.402
/ 7.378
% 7.348
— = T30
a&\— 7.290
— 7.242

N 7.201

- 7.182
7.165

//r

— 3704

2.536
2517
2.479
2.447
— 2428
2.380
2.372
2.178
1.530
1.495
1.474
1.456
1.422
1.405
1.366
1.349
1.332
0.892
\ 0.873

— 0.855
0.000
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|
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r
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@]
_OMe
N
H
n-Bu
zwl-10-18-purity
Jun 21 2017
SOLVENT: cdcl3 .
NA = 4 “Ph
F1 = 399.749542 MHz
F2 = 100.526031 MHz
(Sa)6a

’ oL

4932

3.854

dibromomethane (3.5 uL, 0.05 mmol) as the
internal standard in 26.4 mg product

\Rum

s

Ml

--0.000

PPM
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203.714

—F  167.523

137.549
137.215
131.613
130.634
128.366

128683
128.334

128.251

127.051

126.710

\— 125647

T 107.438
- —102.580

Y

77.319

/_ 77.000
E% 76.681

64.248

33757
el SR G0
22.288

- 16.724
13.840




zwl-10-18-ic-90-10-1-214

LLaRTE]: 2017-06-23, 11:08:4 HERtE: 2017-06-23, 14:33:20
i P \shusunng_uong\zw].‘ 20170622 zwl-10-18-1c—90-10-1-
214...0rg

LR AR

— Chlnma!ograrn Figure
f -]
i i Etaw1-10-18-1c-90-10-1-214. . . ors)
750
700 o
650
N,OMe
600 H
550
500
.-.; 450
— 400
Voltage (mV) 1 156 (5,62
®
300
250
200
150
100

| T VPSRN [

0 1 2 3 4 5 6 8 ] 10 11 12 13 14 15
EfTI‘H' (min) Time (min)

SITERE
S Peak No) MR (Peak name) fRBYHY [A)(Retention time) BT (Peak height) M AR (Peak area) & HK (Content)

1 10. 437 387483. 156 6427971. 500 97.2336
2 11. 407 8051. 422 182880, 094 2. 7664

B 395534, 579 6610851. 594 100. 0000
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zwl-10-11-ic-90-10-1-214

SERI[E]: 2017-06-23, 11:20:28 RERIE: 2017-06-23, 14:32:00
i P \shusunng_uong\zw]. 20170622 \zwl-10-11-1c—90-10-1-

214...0rg

L AFE I

&— Chromatogram Figure
(6% BXaw1-10-11-1c-00-10-1-214. . . ore)

2,400
2.200
2,000 o
1,800 = N
CC

1,600 # By
= 1.400
B

Voltage (mV) 1 1.200
o
1,000 (4)-6a

10.398
11.365

800
600
400
200

OWW.__J_ A R Tk M S
] 1 2 3 4 5 [:] T & 9 10 11 12 13 14 15 16 17 18 19 20
H 18] (min) Time (min)

AHTERR
IS (Peak No.) W4 (Peak name) B 8] (Retention time) &) (Pesk height) IR AH (Peak area) & (Content)
1 10. 398 961972. 500 17275850, 000 50. 1575
2 11. 365 887794. 125 17167346, 000 149. 8425
B 1849766. 625 34443196. 000 100, 0000
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|

8.930

7.482
/_. 7.392

— 7.373
7.347
/ 7.343
47— 7333
S 7315
>— 7.205
7.252
7.214
— 7.195
7.178

N

— 3.772

— 2.493
— 2.473
2.455
2.435

ﬁl‘-‘\\.\

/ — 2.402
g/ﬂ— 2.383
2.365
-
_ 2173
1.519

1.501
1.483
1.463
1.445
1.418
1.401
1.382
1.363
1.346
1.258
0.897
0.878
0.859
-0.000
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zwl-10-50-purity

Jul 19 2017

SOLVENT: cdcl3

NA = 4

F1 = 399.749542 MHz
F2 = 100.526031 MHz

4910

(S,)-6b

3.795

dibromomethane (1.4 uL, 0.02 mmol) as the

internal standard in 39.4 mg product

.26

0.000

o . .

ra—
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R AT AT 74 Breeze )
Project Namex cefaits for copy aHPLESysIem
Reported by User. Breeze user (Breeze)

SAMPLE INFORMATION
Sarple Name: 2W-1050ic855-1214 Aorpired By, Ereeze
Saple Type: A5 Cete Acoyirect ANTTNI 70 CST
id: o0 #Aog Method 2%
Injection# Ll Cete Processedt AMTTN3 18204 CST
Injection Vidure: 1000u Chamrel Nare: V2485 Cha
RnTime 00Mrutes Crame Desc.: V480 ChA 214
Cdunm Type Sarple St Nare
200
180 %
180 . il
140
120
2 1w
08
080
040
w
o
020 =
.
000 = T
00 200 400 600 800 1000 1200 1400 1600 1800 200
G
RT Area Heigt | %
4 % Area d
{min) | (lifsec) (% | Hagt
1) 1M6% | BG1383 | 975 | 190945 | FTE
2| 124 | oI 24| A0E| 2@
Repart Methedt Inchiclel Repart HP Printedt 20177112
Page: 1 (JLil 1) 1B257PRC
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R AT AT 74 Breeze )
Project Namex cefaits for copy aHPLESysIem
Reported by User. Breeze user (Breeze)

SAMPLE INFORMATION

Sarple Name: 2W-1049ic5551214 Aorpired By, Ereeze
Saple Type: A5 Cete Acoyirect AT \OO0CST
id: o0 #Aog Method 2%
Injection# 18 Cete Processedt ANTTN3 164349 CST
Injection Vidure: 1000u Chamrel Nare: V2485 Cha
RnTime 6500 Mrutes Crame Desc.: V480 ChA 214
Cdunm Type Sarple St Nare
180
180
o]
140 N .OMe
H
120 Br n-Bu
100
= Ph
< 0B (£)-6b
080
040
020
ooo -2 r
00 200 400 600 800 1000 1200 400 1600 1800
G
RT Area Heigt | %
4 % Area d
{min) | (lifsec) (% | Hagt
1) 1.7 | 32008 | 45| 70780 | 517
2| 12661 | 3W198E | 5047 | 6207 | BT
Repart Methedt Inchiclel Repart HP Printedt 20177112
Page: 1 (JLil 1) 1B2Z219PRC
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