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1. General Information

Unless otherwise noted, analytic grade solvents were used for the
chromatography, and all the reagents were obtained commercially and used without
further purification. All reactions were performed under nitrogen atmosphere and
in a flame-dried or oven-dried glassware with magnetic stirring. Reactions were
monitored by TLC. Solvents were dried with CaH,. All NMR spectra were recorded
on Bruker-500 MHz spectrometer. The chemical shifts (8) and coupling constants (J)
were expressed in ppm and Hz respectively. HRMS were measured on the

Q-TOF6510 instruments.

2. Preparation of Starting Materials

(1) General procedure for the synthesis of O-Tethered Alkynes

OH
Phi(OAG),
+ ///\OH EE——
0°C to rt /
R
s1

The meso-1,6-dienyne substrates 1 were prepared from commercially available
4-substituted phenols S1 and propargyl alcohol using standard procedures™ as
following:

To a stirred solution of 4-substituted phenol S1 (1.0 mmol) in 1 mL of propargyl
alcohol was added PhI(OAc), (PIDA, 1.2 eq, 1.2 mmol) in several portions at 0 C.
The resulting reaction mixture was stirred at room temperature for overnight. Then
the reaction mixture was diluted with water (10 mL) and extracted with ethyl acetate
(15 mL % 3). The combined organic solvent was washed with brine (15 mL), dried
(Na,SO,), filtered, and concentrated in vacuo. The crude reaction mixture was
purified by column chromatography (EtOAc/hexane) to give the desired products
la-1d.

(2) General procedure for the synthesis of N-Tethered Alkyne!?



OMe OMe
TsCl, DMAP

DCM, 0 °C to rt

NH, NHTs
S2 S3

To a solution of 4-methoxyaniline S2 (10 mmol, 1.0 equiv.) and DMAP (1 mmol,
0.1 equiv) in DCM (40 mL) was added the TsCl (11 mmol, 1.1 equiv.) at 0 ‘C. The
reaction was allowed to stir at 0 'C for 0.5 h and gradually warmed at room
temperature. After the reaction was complete, the mixture was added saturated NH,4CI.
The aqueous layer was extracted with DCM for 3 times (20 mL > 3). Then the organic
phase was combined and dried over anhydrous Na,SO,4. The solvent was removed
under reduced pressure and the residue was purified by a silica gel column

chromatography to give S3 as a white solid.

OMe MeO  OMe
PhI(OAc),
MeOH, rt
NHTs NTs
S3 S4

To a solution of Ts-protected 4-methoxyaniline S3 (10 mmol, 1.0 equiv) and
MeOH (40mL), PhI(OACc), (12 mmol, 1.2 equiv.) was added to this solution over 5
minutes, and keep the stirring for 0.5 hour. The reaction was continued until
completion of starting material monitored by TLC. Then, the mixture was quenched
by sat. aqueous solution of NaHCO3 and extracted with DCM three times. The extract
was dried over Na,SO4 and concentrated under reduced pressure to give the residue

which was purified by a silica gel column chromatography to give S4.

MeO_ OMe Q
1. n-BuLi, THF, -78°C _
2.1 M aq. HCI, THF, rt
NTs n-Bu” NHTs
s4 S5

To a solution of substrate S4 (1 equiv) in dry THF (0.3 M) was added n-BuLi
(1.2 equiv) slowly at -78 “C under inert atmosphere. The resulting mixture was stirred

at same temperature for 2 h. The reaction mixture was quenched with cold water (20
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mL) and extracted with EtOAc (3 times). The combined organic layers were dried
over anhydrous Na,SO,, filtered and concentrated in vacuo. Later, the crude reaction
mixture in THF (1 M) was added 1M HCI (0.5 mL for 1 mmol) at room temperature
and stirred for overnight. The reaction mixture was quenched by saturated aqueous
NaHCOg, extracted with EtOAc (40 mLx 3), dried over anhydrous Na,SQ,, filtered
and concentrated in vacuo. The residue was purified by flash column chromatography

to give the pure cyclohexadienone S5.

0
/Br Q p
NaH, DMF, 0°C

\

n-Bu” NHTs n-Bu N
Ts
S5 1e

To a well-stirred solution of substrate S5 (1 equiv) in DMF (0.5 M) was added
NaH (2.0 equiv) portionwise at 0 ‘C under inert atmosphere. The resulting reaction
mixture was added 3-bromopropyne (1.5 equiv) at 0 “C and stirred for 30 min. The
reaction mixture was quenched by saturated aqueous NH,Cl and extracted with 1:1
ratio of hexanes/EtOAc (3 times). The combined organic solvent was dried over
Na,SO;,, filtered, and evaporated under reduced pressure. The residue was purified by

flash column chromatography (EtOAc/Hexane) to afford le.

3. Preparation and Characterization of Compound 3

General Procedure for Rhodium-Catalyzed Enantioselective
Cross-dimerization of Alkynes with Enynes
¢}

[Rh(cod)Cl], (2.5 % mol)
/// 2 (S)BINAP (L1, 5 mol %)
* R
0

DCE/MeOH (3:1), rt

To a mixture of 1 (0.2 mmol, 1 equiv), [Rh(cod)Cl], (0.005 mmol, 2.5 mmol%),
and (S)-BINAP (0.010 mmol, 5.0 mol %), 1.5 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2 (0.4 mmol, 2.0 equiv) and 0.5 ml

MeOH was added quikly. The reaction system was stirred at room temperature
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overnight. After the reaction was completed (determined by TLC analysis), the

solvent was evaporated under

reduced pressure,

and purified by column

chromatography (silica gel, Petroleum ether/ EtOAc: 10/1 to 3/1) to afford the desired

product 3.

'H NMR (500 MHz, CDCl3) & 7.47 (dd, J = 6.5, 3.2 Hz, 2H), 7.33 (dd, J = 5.0, 1.9
Hz, 3H), 6.54 (dd, J = 10.3, 1.4 Hz, 1H), 6.03 (d, J = 10.3 Hz, 1H), 5.73 (d, J = 2.5
Hz, 1H), 4.50 (d, J = 14.4 Hz, 1H), 4.31 (dt, J = 14.3, 2.5 Hz, 1H), 3.72 — 3.57 (m,
1H), 3.27 — 3.16 (m, 1H), 2.68 (dd, J = 17.0, 6.1 Hz, 1H), 1.55 (s, 3H). *C NMR
(126 MHz, CDCl3) 6 196.66, 153.7, 150.3, 131.3, 130.1, 128.4, 128.4, 123.1, 102.2,
95.6, 84.7, 80.5, 70.4, 47.9, 36.2, 23.4. HRMS (ESI, m/z) calcd for CigH;160-
[M+H]" 265.1229, found 265.1229. [0]*’p = -242.9° (c 0.46, CHCl3); 99% ee;
Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u
column; hexane/2-propanol =85/15, detected at 254 nm, Flow rate = 1 mL/min,
Retention times: 9.0 min (major), 12.6 min (minor).

Peak# Ret.Time Area Area %
1 8.838 7597408 50.06

2 12.318 7577711 49.94
Total 15175119 100




T (35"

12.604'

- -3

Peak# Ret.Time Area Area %
1 9.035 25399662 99.44

2 12.604 143451 0.5616
Total 25543113 100

'H NMR (500 MHz, CDCl3) & 7.35 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 7.9 Hz, 2H), 6.53
(dd, J=10.3, 1.2 Hz, 1H), 6.02 (d, J = 10.3 Hz, 1H), 5.71 (q, 2.2 Hz, 1H), 4.48 (d, J =
14.4 Hz, 1H), 4.30 (dt, J = 14.3, 2.5 Hz, 1H), 3.62 (dd, J = 17.0, 3.4 Hz, 1H), 3.29 —
3.13 (m, 1H), 2.67 (dd, J = 17.0, 6.1 Hz, 1H), 2.35 (s, 3H), 1.54 (s, 3H). *C NMR
(126 MHz, CDCl3) & 196.7, 153.2, 150.3, 138.6, 131.2, 130.1, 129.1, 120.0, 102.4,
95.9, 84.19, 80.5, 70.4, 47.9, 36.2, 23.4, 21.5. HRMS (ESI, m/z) calcd for C19H150;
[M+H]" 279.1380, found 279.1384. [a]®p = -212.7°(c 0.58, CHCl3); 98% ee; Chiral
HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 90/10, detected at 254 nm, Flow rate = 1 mL/min, Retention
times: 8.7 min (major), 11.9 min (minor).
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Peak# Ret.Time Area Area %

1 8.763 4083202 50.14




2 11.913 4060320 49.86

Total 8143522 100

J =
Peak# Ret.Time Area Area %
1 8.709 21951938 98.91
2 11.883 240423 1.093
Total 22192361 100

'H NMR (500 MHz, CDCl3) & 7.40 (d, J = 8.9 Hz, 2H), 6.85 (d, J = 8.9 Hz, 2H), 6.53
(dd, J = 10.3, 1.4 Hz, 1H), 6.02 (dd, J = 10.3, 0.8 Hz, 1H), 5.71 (dd, J = 4.9, 2.3 Hz,
1H), 4.48 (ddd, J = 14.2, 1.6, 1.0 Hz, 1H), 4.30 (dt, J = 14.2, 2.6 Hz, 1H), 3.81 (s, 3H),
3.62 (ddd, J = 16.9, 3.6, 0.8 Hz, 1H), 3.26 — 3.17 (m, 1H), 2.66 (dd, J = 17.0, 6.1 Hz,
1H), 1.54 (s, 3H). *C NMR (126 MHz, CDCls) & 196.8, 159.8, 152.7, 150.3, 132.8,
130.1, 115.3, 114.1, 102.4, 95.7, 83.5, 80.5, 70.4, 55.3, 47.9, 36.2, 23.4. HRMS (ESI,
m/z) calcd for C1oH1903 [M+H]* 295.1334, found 295.1334. [0]*°p = -195.2°(c 0.61,
CHCl3); 98% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5p column; hexane/2-propanol = 90/10, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 15.2 min (major), 20.7 min (minor).
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Peak# Ret.Time Area Area %
1 15.290 11037956 50.13
2 20.315 10978556 49.87
Total 22016512 100
Peak# Ret.Time Area Area %
1 15.201 42994717 99.11
2 20.721 386220 0.8903
Total 43380937 100

'"H NMR (500 MHz, CDCls) & 7.48 — 7.41 (m, 2H), 7.06 — 6.98 (m, 2H), 6.53 (dd, J =
10.3, 1.5 Hz, 1H), 6.02 (dd, J = 10.3, 0.9 Hz, 1H), 5.70 (dd, J = 4.8, 2.3 Hz, 1H), 4.49
(ddd, J = 14.4, 1.7, 1.0 Hz, 1H), 4.30 (dt, J = 14.4, 2.6 Hz, 1H), 3.60 (ddd, J = 16.9,
3.5, 0.9 Hz, 1H), 3.28 — 3.12 (m, 1H), 2.67 (dd, J = 16.9, 6.0 Hz, 1H), 1.54 (s, 3H).
3C NMR (126 MHz, CDCl3) & 196.67, 162.6 (d, J = 249.5 Hz), 153.8, 150.4, 133.2
(d, J = 8.3 Hz), 130.1, 119.2 (d, J = 3.5 Hz), 115.7 (d, J = 22.7 Hz), 102.0, 94.5, 84.42
(d, J = 1.3 Hz), 80.6, 70.4, 47.9, 36.2, 23.3. HRMS (ESI, m/z) calcd for C1gHi5FO;
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[M+H]* 283.1134, found 283.1122. [a]*p = -220.2°(c 1.06, CHCI3); >99% ee; Chiral
HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 98/2, detected at 254 nm, Flow rate = 1 mL/min, Retention times:
27.4 min (major), 31.5 min (minor).

T 438
31 .09

k. o S —
Peak# Ret.Time Area Area %
1 27.438 18709666 49.78
2 31.094 18874670 50.22
Total 37584336 100

T 39"

il.52%

A\

4 g 17 15 e 3 i 17 T A s

Peak# Ret.Time Area Area %

1 27.391 30972749 99.75
2 31.528 79437 0.2558
Total 31052186 100

'H NMR (500 MHz, CDCl3)  7.34 — 7.30 (m, 2H), 7.25 — 7.21 (m, 2H), 6.47 (dd, J =
10.3, 1.5 Hz, 1H), 5.96 (dd, J = 10.3, 0.9 Hz, 1H), 5.64 (dd, J = 4.9, 2.3 Hz, 1H), 4.42
(ddd, J = 14.5, 1.8, 1.0 Hz, 1H), 4.23 (dt, J = 14.4, 2.6 Hz, 1H), 3.52 (ddd, J = 16.9,
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3.5, 0.9 Hz, 1H), 3.17 — 3.08 (m, 1H), 2.60 (dd, J = 16.9, 6.0 Hz, 1H), 1.48 (s, 3H).
3¢ NMR (126 MHz, CDCl3) 6 195.7, 153.17, 149.47, 133.47, 131.57, 129.07, 127.77,
120.57, 100.97, 93.47, 84.67, 79.6, 69.4, 47.0, 35.20, 22.3. HRMS (ESI, m/z) calcd
for CigHisClO; [M+H]" 299.0833, found 299.0838. [a]*s = -196.8° (c 1.06,
CHCIs); >99% ee; Chiral HPLC analysis of the product: Daicel Chiralpak OJ-H
250X4.6 mm 5u column; hexane/2-propanol = 95/5, detected at 254 nm, Flow rate = 1
mL/min, Retention times: 25.3 min (major), 30.5 min (minor).

s
il | B ¥
Peak# Ret.Time Area Area %
1 26.923 7533778 50
2 30.701 7533254 50
Total 15067032 100
\
\
6 Ik\ o
Peak# Ret.Time Area Area %
1 25.287 195594816 09.74
2 30.502 524139 0.2673
Total 196118955 100
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'H NMR (500 MHz, CDCls) § 7.52 — 7.43 (m, 2H), 7.36 — 7.29 (m, 2H), 6.54 (dd, J =
10.3, 1.5 Hz, 1H), 6.03 (dd, J = 10.3, 0.8 Hz, 1H), 5.70 (dd, J = 4.9, 2.3 Hz, 1H), 4.49
(ddd, J = 14.4, 1.7, 0.9 Hz, 1H), 4.30 (dt, J = 14.5, 2.6 Hz, 1H), 3.59 (ddd, J = 16.9,
3.5, 0.9 Hz, 1H), 3.28 — 3.14 (m, 1H), 2.67 (dd, J = 16.9, 6.0 Hz, 1H). *C NMR (126
MHz, CDCl3) 6 196.5, 154.3, 150.4, 132.8, 131.7, 130.1, 122.7, 122.0, 101.9, 94.5,
85.8, 80.6, 70.4, 48.0, 36.2, 23.4. HRMS (ESI, m/z) calcd for CigH15BrO, [M+Na]”
365.0153, found 365.0151. [a]*°p = -170.0°(c 1.26, CHCIs); >99% ee; Chiral HPLC
analysis of the product: Daicel Chiralpak OJ-H 250X4.6 mm 5u column;
hexane/2-propanol = 95/5, detected at 254 nm, Flow rate = 1 mL/min, Retention times:
27.5 min (major), 32.9 min (minor).

313090

Peak# Ret.Time Area Area %
1 28.286 14444146 50.34

2 33.096 14246797 49.66
Total 28690943 100

454"

i
e

4 . L p_

Peak# Ret.Time Area Area %
1 27.454 30728422 99.79

2 32.892 65411 0.2124
Total 30793833 100
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'H NMR (500 MHz, CDCls) & 7.59 — 7.43 (m, 4H), 6.47 (dd, J = 10.3, 1.4 Hz, 1H),
5.96 (d, J = 10.2 Hz, 1H), 5.66 (dd, J = 4.7, 2.2 Hz, 1H), 4.45 (d, J = 14.6 Hz, 1H),
4.25 (dt, J = 14.6, 2.5 Hz, 1H), 3.53 (dd, J = 16.9, J = 3.2, 1H), 3.22 — 3.07 (m, 1H),
2.62 (dd, J = 16.9, 6.0 Hz, 1H), 1.49 (s, 3H).*C NMR (126 MHz, CDCl3) & 196.5,
155.2, 150.4, 131.6, 130.16, 126.9, 125.3 (g, J = 3.8 Hz), 125.0, 122.8, 101.7, 94.1,
87.0, 80.7, 70.4, 48.1, 36.3, 23.3. HRMS (ESI, m/z) calcd for CigH;sF30, [M+H]"
333.1102, found 333.1107. [0]*°p = -316.7°(c 0.72, CHCls); 99% ee; Chiral HPLC
analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 95/5, detected at 254 nm, Flow rate = 1 mL/min, Retention times:
13.4 min (minor), 14.6 min (major).

4 , \w \

e 1 4 O1O

Peak# Ret.Time Area Area %

1 13.183 6425727 49.18
2 14.609 6640352 50.82
Total 13066079 100

T.61%

(3,368

ﬂ\

Peak# Ret.Time Area Area %

1 13.368 279214 0.6856
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2 14.618 40445606 99.32
Total 40724820 100

'H NMR (500 MHz, CDCls) 6 7.20 (d, J = 8.8 Hz, 2H), 7.14 (t, J = 7.5 Hz, 1H), 7.06
(d, J =7.6 Hz, 1H), 6.46 (dd, J = 10.3, 1.4 Hz, 1H), 5.95 (dd, J = 10.3, 0.7 Hz, 1H),
5.64 (q, J = 2.4 Hz, 1H), 4.41 (d, J = 14.3 Hz, 1H), 4.23 (dt, J = 14.3, 2.5 Hz, 1H),
3.55 (ddd, J = 16.9, 3.6, 0.7 Hz, 1H), 3.26 — 3.00 (m, 1H), 2.60 (dd, J = 17.0, 6.1 Hz,
1H), 2.26 (s, 3H), 1.47 (s, 3H). *C NMR (126 MHz, CDCls) & 196.7, 153.5, 150.3,
138.0, 131.8, 130.1, 129.3, 128.5, 128.3, 122.9, 102.3, 95.9, 84.4, 80.5, 70.4, 47.9,
36.2, 23.4, 21.2. HRMS (ESI, m/z) calcd for Ci9H130, [M+Na]* 301.1199, found
301.1203. [a]®°p = -254.2°(c 1.05, CHCIs); 99% ee; Chiral HPLC analysis of the
product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol =
90/10, detected at 254 nm, Flow rate = 1 mL/min, Retention times: 10.0 min (major),
14.1 min (minor).

1013

&0

14.028'

% | R
Peak# Ret.Time Area Area %
1 10.013 17436931 49.75
2 14.028 17612576 50.25
Total 35049507 100

1
F.O50"

14 s 3"




Peak# Ret.Time Area Area %
1 9.950 25340474 99.3

2 14.063 178126 0.698
Total 25518600 100

'H NMR (500 MHz, CDCl3) & 7.14 (t, J = 7.9 Hz, 1H), 6.99 — 6.94 (m, 2H), 6.88 —
6.78 (m, 1H), 6.74 (s, 1H), 6.58 (dd, J = 10.2, 1.3 Hz, 1H), 6.06 (d, J = 10.2 Hz, 1H),
571 (d, J = 2.4 Hz, 1H), 4.50 (d, J = 14.5 Hz, 1H), 4.30 (dt, J = 14.4, 2.5 Hz, 1H),
3.70 (dd, J = 17.1, 2.9 Hz, 1H), 3.26 — 3.11 (m, 1H), 2.69 (dd, J = 17.1, 6.0 Hz, 1H),
1.55 (s, 3H).*C NMR (126 MHz, CDCls) § 196.9, 154.9, 152.3, 150.3, 128.9, 128.5,
123.0, 122.40, 117.1, 115.0, 101.3, 94.7, 83.4, 79.6, 69.4, 46.8, 35.1, 22.2. HRMS
(ESI, m/z) calcd for CigH1603 [M+H]" 281.1178, found 281.1167. [a]*p = -366.1°(c
0.90, CHCI3); 99% ee; Chiral HPLC analysis of the product: Daicel Chiralpak AS-H
250X4.6 mm 5u column; hexane/2-propanol = 80/20, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 19.4 min (major), 29.6 min (minor).

29 078

Ret.Time

Area %

Peak# Area

1 19.923 29782384 49.87
2 29.078 29943200 50.13
Total 59725584 100
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M 554"

Peak# Ret.Time Area Area %
1 19.391 46507158 99.36

2 29.554 302970 0.6473
Total 46810128 100

3j

'H NMR (500 MHz, CDCls) & 7.55 — 7.40 (m, 2H), 7.33 (td, J = 7.5, 1.3 Hz, 1H),
7.26 (td, J=7.5, 1.2 Hz, 1H), 6.55 (dd, J = 10.2, 1.5 Hz, 1H), 6.02 (dd, J = 10.2, 0.9
Hz, 1H), 5.77 (dd, J = 5.0, 2.3 Hz, 1H), 4.86 (dd, J = 12.5, 3.7 Hz, 1H), 4.76 (dd, J =
12.4, 2.5 Hz, 1H), 4.57 — 4.42 (m, 1H), 4.30 (dt, J = 14.5, 2.6 Hz, 1H), 3.75 (ddd, J =
16.8, 3.4, 0.9 Hz, 1H), 3.25 — 3.10 (m, 2H), 2.67 (dd, J = 16.8, 5.8 Hz, 1H), 1.55 (s,
3H).*C NMR (126 MHz, CDCl3) § 197.6, 153.5, 151.0, 142.3, 132.4, 129.9, 128.8,
128.3, 127.6, 121.8, 102.0, 93.4, 88.6, 80.8, 70.5, 63.7, 48.1, 36.2, 23.1. HRMS (ESI,
m/z) calcd for C1oH1503 [M+Na]* 317.1154, found 317.1162. [0]**5 = -249.6°(c 0.20,
CHCI3); 92% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5u column; hexane/2-propanol = 85/15, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 25.9 min (major), 28.7 min (minor).

o

—" 28,653

o]

|

A = 4, '\‘) L
Peak# Ret.Time Area Area %
1 25.626 8158973 49.86
2 28.653 8205902 50.14
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Total 16364875 100

H53

1
m—— 7.0y, 18 j N
Peak# Ret.Time Area Area %
1 25.853 20304504 96.23
2 28.663 796585 3.775
Total 21101089 100

'H NMR (500 MHz, CDCl3) & 7.43 (d, J = 7.7 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.22
(t, J=7.6 Hz, 1H), 7.08 (t, J = 7.5 Hz, 1H), 6.40 (dd, J = 10.3, 1.3 Hz, 1H), 5.90 (d, J
=10.3 Hz, 1H), 5.70 — 5.51 (m, 1H), 4.77 (s, 2H), 4.36 (d, J = 14.3 Hz, 1H), 4.19 (dt,
J =143, 25 Hz, 1H), 3.47 (dd, J = 16.8, 3.6 Hz, 1H), 3.17 — 2.95 (m, 1H), 2.53 (dd, J
= 16.8, 6.1 Hz, 1H), 1.42 (s, 3H), 0.83 (s, 9H), -0.00 (s, 6H). *C NMR (126 MHz,
CDCl3) 6 196.4, 153.5, 150.1, 142.9, 131.7, 130.1, 128.7, 126.5, 125.8, 119.8, 102.3,
93.3, 89.3, 80.5, 70.4, 63.3, 48.0, 36.3, 26.0, 23.5, 18.4, -5.3. HRMS (ESI, m/z) calcd
for CasH3058i [M+H]" 409.2193, found 409.2195. [0]®p = -167.0° (c 0.66,
CHCI3); >99% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 5.3 min (major), 6.1 min (minor).

-
P

4 -2
33y
— i, | O

\

& [ 10 1 14 14 1% min

.......

Peak# \ Ret.Time Area Area %
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1 5.333 19883960 50.55
2 6.108 19455030 49.45
Total 39338990 100

Il s

o b 3

Peak# Ret.Time Area Area %
1 5.349 10606755 99.63
2 6.115 38816 0.3646
Total 10645571 100

'H NMR (500 MHz, CDCls) & 8.32 (d, J = 8.3 Hz, 1H), 7.88 — 7.81 (m, 2H), 7.72 (d,
J=7.0Hz, 1H), 7.60 (dd, J = 11.1, 4.1 Hz, 1H), 7.52 (t, J = 7.1 Hz, 1H), 7.48 — 7.41
(m, 1H), 6.55 (dd, J = 10.3, 1.3 Hz, 1H), 6.06 (d, J = 10.3 Hz, 1H), 5.89 (dd, J = 4.7,
2.3 Hz, 1H), 4.54 (d, J = 14.4 Hz, 1H), 4.36 (dt, J = 14.4, 2.5 Hz, 1H), 3.73 (dd, J =
16.9, 3.6 Hz, 1H), 3.29 (d, J = 2.2 Hz, 1H), 2.72 (dd, J = 16.9, 6.1 Hz, 1H), 1.57 (s,
3H). *C NMR (126 MHz, CDCl3) & 196.7, 153.8, 150.3, 133.2, 133.1, 130.4, 130.2,
128.9, 128.3, 126.9, 126.5, 126.2, 125.3, 120.8, 102.4, 93.9, 89.4, 80.6, 70.5, 48.0,
36.4, 23.4. HRMS (ESI, m/z) calcd for C,,H150, [M+H]" 315.1380, found 315.1383.
[a]*®s = -263.4°(c 1.30, CHCIls); 99% ee; Chiral HPLC analysis of the product:
Phenomenex 00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol = 90/10,
detected at 254 nm, Flow rate = 1 mL/min, Retention times: 14.5 min (major), 17.6
min (minor).
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= %
P | =
\
& e \ P
Peak# Ret.Time Area Area %
1 14.683 12431003 49.19
2 17.674 12840881 50.81
Total 25271884 100
e —
Peak# Ret.Time Area Area %
1 14.536 31478195 99.29
2 17.610 227469 0.7175
Total 31705664 100

'"H NMR (500 MHz, CDCl3) & 7.98 (d, J = 0.6 Hz, 1H), 7.85 — 7.73 (m, 3H), 7.55 —
7.43 (m, 3H), 6.55 (dd, J = 10.3, 1.4 Hz, 1H), 6.05 (dd, J = 10.3, 0.8 Hz, 1H), 5.77
(dd, J = 4.9, 2.3 Hz, 1H), 4.51 (ddd, J = 14.4, 1.7, 0.9 Hz, 1H), 4.33 (dt, J = 14.3, 2.6
Hz, 1H), 3.69 (ddd, J = 17.0, 3.6, 0.9 Hz, 1H), 3.31 — 3.22 (m, 1H), 2.72 (dd, J = 17.0,
6.1 Hz, 1H), 1.56 (s, 3H). **C NMR (126 MHz, CDCls) & 196.8, 153.8, 150.4, 133.0,
132.9, 131.2, 130.2, 128.1, 128.1, 127.8, 128.8, 126.8, 126.68, 120.48, 102.3, 96.1,
85.1, 80.6, 70.4, 48.0, 36.3, 23.4. HRMS (ESI, m/z) calcd for CpH150, [M+H]"
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315.1385, found 315.1392. [0]*p = -348.9°(c 1.16, CHCIs); 98% ee; Chiral HPLC
analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 90/10, detected at 254 nm, Flow rate = 1 mL/min, Retention
times: 12.7 min (major), 14.2 min (minor).

-

-3

Fu
— 1. 100
q

\

Peak# Ret.Time Area Area %

1 12.790 20604024 49.89

2 14.213 20692331 50.11

Total 41296355 100

00

Peak# Ret.Time Area Area %

1 12.744 29399446 99.22

2 14.234 231573 0.7815

Total 29631019 100

'H NMR (500 MHz, CDCls) & 8.48 (s, 1H), 7.77 (d, J = 7.5 Hz, 1H), 7.37 (dd, J = 8.2,
1.9 Hz, 2H), 7.26 — 7.17 (m, 2H), 6.56 (dd, J = 10.2, 1.4 Hz, 1H), 6.05 (d, J = 10.2 Hz,
1H), 5.81 (d, J = 2.5 Hz, 1H), 4.51 (d, J = 14.2 Hz, 1H), 4.33 (dt, J = 14.1, 2.6 Hz,
1H), 3.91 — 3.67 (m, 1H), 3.42 — 3.17 (m, 1H), 2.71 (dd, J = 16.9, 6.1 Hz, 1H), 1.57 (s,
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3H). *C NMR (126 MHz, CDCl3) 6 197.2, 151.4, 150.6, 135.3, 130.1, 128.3, 128.0,
123.1, 120.8, 120.0, 111.4, 102.9, 98.6, 89.7, 86.3, 80.6, 70.4, 47.9, 36.3, 23.4. HRMS
(ESI, m/z) calcd for CoH17NO, [M+H]" 304.1332, found 304.1328. [a]"p = -170°(c
0.02, CHCIs); 96% ee; Chiral HPLC analysis of the product: Daicel Chiralpak AS-H
250X4.6 mm 5u column; hexane/2-propanol = 75/25, detected at 254 nm, Flow rate =

1 mL/min, Retention times: 29.7min (minor), 34.8 min (major).

e

Ty

490

/ 37.605'

fu

Peak# Ret.Time Area Area %
1 30.496 16659046 50.5

2 37.605 16331592 495
Total 32990638 100

A > i___/f R

Peak# Ret.Time Area Area %
1 29.685 1552651 2.075

2 34.793 73266342 97.93
Total 74266342 100

'H NMR (500 MHz, CDCl3) & 7.40 (dd, J = 2.9, 0.9 Hz, 1H), 7.24 — 7.17 (m, 1H),
7.07 (dd, J = 5.0, 1.1 Hz, 1H), 6.46 (dd, J = 10.3, 1.4 Hz, 1H), 5.95 (dd, J = 10.3, 0.7
Hz, 1H), 5.62 (dd, J = 4.8, 2.3 Hz, 1H), 4.41 (d, J = 14.5 Hz, 1H), 4.22 (dt, J = 14.3,
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2.5 Hz, 1H), 3.52 (ddd, J = 17.0, 3.6, 0.7 Hz, 1H), 3.20 — 3.06 (m, 1H), 2.59 (dd, J =
17.0, 6.1 Hz, 1H), 1.47 (s, 3H). *C NMR (126 MHz, CDCls) 6 196.7, 153.5, 150.4,
130.1, 129.6, 128.6, 125.5, 122.1, 102.1, 90.8, 84.3, 80.5, 70.4, 47.9, 36.2, 23.4.
HRMS (ESI, m/z) calcd for Ci6H140,S [M+H]" 271.0793, found 271.0800. [a]*p =
-312.7<(c 1.56, CHCI5); >99% ee; Chiral HPLC analysis of the product: Phenomenex
00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at 254
nm, Flow rate = 1 mL/min, Retention times: 10.5 min (major), 14.0 min (minor).

mh

—_— . 382

13618

18

Ret.Time

Peak# Area Area %
1 10.382 25119749 49.95

2 13.618 25174278 50.05
Total 50294027 100
;i | =

Peak# Ret.Time Area Area %
1 10.499 24628270 99.51

2 13.952 120877 0.4884
Total 24749147 100

'H NMR (500 MHz, CDCl3) & 7.28 (d, J = 5.8 Hz, 1H), 7.23 (d, J = 3.5 Hz, 1H), 6.99




(dd, J =4.9, 3.8 Hz, 1H), 6.53 (d, J = 10.3 Hz, 1H), 6.02 (d, J = 10.3 Hz, 1H), 5.72 (d,
J=21Hz 1H), 4.48 (d, J = 145 Hz, 1H), 4.30 (d, J = 14.4 Hz, 1H), 3.53 (dd, J =
17.0, 3.5 Hz, 1H), 3.26 — 3.11 (m, 1H), 2.67 (dd, J = 17.0, 6.1 Hz, 1H), 1.54 (s, 3H).
3¢ NMR (126 MHz, CDCl3) 6 196.6, 154.0, 150.2, 131.8, 130.1, 127.5, 127.2, 123.0,
101.9, 88.8, 88.5, 80.5, 70.4, 48.0, 36.3, 23.4. HRMS (ESI, m/z) calcd for C16H140,S
[M+H]* 271.0793, found 271.0792. [0]*’5 = -356.5°(c 1.05, CHCIs); 99% ee; Chiral
HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 90/10, detected at 254 nm, Flow rate = 1 mL/min, Retention
times: 12.4 min (major), 17.8 min (minor).

3 |
Peak# Ret.Time Area Area %
1 12.178 7724198 49.84
2 17.148 7774286 50.16
Total 15498484 100

01 | -

Peak# Ret.Time Area Area %
1 12.402 31403862 99.27
2 17.814 230790 0.7296
Total 31634652 100
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3q

'H NMR (500 MHz, CDCl3) & 6.51 (dd, J = 10.3, 1.5 Hz, 1H), 6.01 (dd, J = 10.3, 0.5
Hz, 1H), 5.60 (dd, J = 4.9, 2.3 Hz, 1H), 4.54 — 4.37 (m, 3H), 4.26 (s, 5H), 4.24 — 4.19
(m, 2H), 3.66 (ddd, J = 16.9, 3.3, 0.6 Hz, 1H), 3.28 — 3.05 (m, 1H), 2.65 (dd, J = 16.9,
6.0 Hz, 1H), 1.54 (s, 3H). *C NMR (126 MHz, CDCls) & 196.7, 151.9, 150.4, 130.1,
102.7, 95.0, 81.3, 80.6, 71.2, 71.1, 70.4, 70.0, 68.9, 68.9, 65.0, 48.0, 36.10, 23.4.
HRMS (ESI, m/z) calcd for CyHyFeO, [M+H]" 373.0891, found 373.0910. Very
dark solid, light rays can’t pass through; >99% ee; Chiral HPLC analysis of the
product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol =
90/10, detected at 254 nm, Flow rate = 1 mL/min, Retention times: 16.0 min (major),

19.9 min (minor).

b 1TT

0.0y

Peak# Ret.Time Area Area %
1 16.177 8379750 49.9

2 20.028 8414606 50.1
Total 16794356 100
Peak# Ret.Time Area Area %
1 15.992 33767203 99.66

2 19.943 115259 0.3402
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Total 33882462 100

'H NMR (500 MHz, CDCl3) & 6.43 (dd, J = 10.3, 1.4 Hz, 1H), 5.92 (dd, J = 10.3, 0.9
Hz, 1H), 5.40 — 5.27 (m, 1H), 4.33 (d, J = 14.1 Hz, 1H), 4.16 (dt, J = 14.0, 2.3 Hz,
1H), 3.42 (ddd, J = 16.9, 3.6, 0.9 Hz, 1H), 3.08 — 3.00 (m, 1H), 2.52 (dd, J = 16.9, 6.1
Hz, 1H), 1.44 (s, 3H), 0.80 — 0.75 (m, 2H), 0.72 — 0.63 (m, 2H). *C NMR (126 MHz,
CDCls) 6 196.6, 151.6, 150.0, 129.6, 102.2, 99.7, 80.0, 70.8, 69.8, 47.2, 35.8, 23.0,
8.3, 8.2. HRMS (ESI, m/z) calcd for CisH160, [M+H]" 229.1229, found 229.1231.
[a]®p = -75.6° (c 0.35, CHCls3); >99% ee; Chiral HPLC analysis of the product:
Daicel Chiralpak OJ-H 250X4.6 mm 5u column; hexane/2-propanol = 97/3, detected
at 254 nm, Flow rate = 1 mL/min, Retention times: 16.7 min (minor), 17.8 min
(major).

-

&40

4 5
—17.014"
T2 7
]

' ) \‘h_
Peak# Ret.Time Area Area %
1 17.014 18184405 49.43
2 18.297 18607157 50.57
Total 36791562 100

30
-
=]

e

Peak# Ret.Time Area Area %
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1 16.718 72876 0.2716

2 17.808 26758698 99.73

Total 26831574 100

'H NMR (500 MHz, CDCl3) 6 7.32 — 7.15 (m, 5H), 6.51 (dd, J = 10.3, 1.4 Hz, 1H),
6.01 (dd, J = 10.3, 0.7 Hz, 1H), 5.61 — 5.26 (m, 1H), 4.42 (d, J = 14.6 Hz, 1H), 4.25
(dt, J = 14.2, 2.4 Hz, 1H), 3.55 (ddd, J = 16.9, 3.6, 0.7 Hz, 1H), 3.12 (s, 1H), 2.78 —
2.70 (m, 2H), 2.60 (dd, J = 16.9, 6.1 Hz, 1H), 2.38 (td, J = 6.9, 1.4 Hz, 2H), 1.93 -
1.81 (m, 2H), 1.52 (s, 3H). **C NMR (126 MHz, CDCls) & 197.0, 151.9, 150.4, 141.6,
130.0, 128.6, 128.4, 125.9, 102.6, 96.6, 80.4, 76.4, 70.2, 47.6, 36.2, 35.0, 30.3, 23.4,
19.1. HRMS (ESI, m/z) calcd for Cy1H»0, [M+Na]® 329.1517, found 329.1519.
[a]®p = -148.5°(c 0.21, CHCIl3); >99% ee; Chiral HPLC analysis of the product:
Daicel Chiralpak AS-H 250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected
at 254 nm, Flow rate = 1 mL/min, Retention times: 17.9 min (minor), 33.0 min
(major).

1y 1
TR, 144’
33170

b /I A\
Peak# Ret.Time Area Area %
1 18.044 3893656 49.89
2 33.770 3910254 50.11
Total 7803910 100
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11897

i A

F. ) S,

o - He ul o =2 3 . fid-ai]

Peak# Ret.Time Area Area %

1 17.897 69310 99.5
2 32.966 13949554 0.4944
Total 14018864 100

'H NMR (500 MHz, CDCls) § 7.37 — 7.27 (m, 2H), 6.99 (d, J = 7.9 Hz, 3H), 6.49 (dd,
J =10.3, 1.3 Hz, 1H), 5.99 (d, J = 10.3 Hz, 1H), 5.60 — 5.45 (m, 1H), 4.87 (s, 2H),
4.41 (d, J = 14.6 Hz, 1H), 4.24 (d, J = 14.4 Hz, 1H), 3.36 (dd, J = 16.9, 3.4 Hz, 1H),
3.04 (s, 1H), 2.51 (dd, J = 17.0, 6.1 Hz, 1H), 1.48 (s, 3H). *C NMR (126 MHz,
CDCl3) 6 196.7, 157.6, 155.1, 150.1, 130.1, 129.5, 121.5, 115.1, 101.4, 90.4, 82.5,
80.4, 70.2, 56.5, 47.7, 36.1, 23.4. HRMS (ESI, m/z) calcd for CigH1303[M+H]"
295.1329, found 295.1328. [a]*®5 = -240.5°(c 0.84, CHCls); 98% ee; Chiral HPLC
analysis of the product: Daicel Chiralpak AS-H 250X4.6 mm 5u column;
hexane/2-propanol = 80/20, detected at 254 nm, Flow rate = 1 mL/min, Retention
times: 16.1 min (minor), 22.1 min (major).

015

on = -
3

&) el \
Peak# Ret.Time Area Area %
1 16.015 4874806 49.14
2 22.273 5046206 50.86
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Total | 9921012 100
Peak# Ret.Time Area Area %
1 16.060 332535 0.8436
2 22.114 39084205 99.15
Total 39416740 100

'H NMR (500 MHz, CDCl3) 6 6.44 (dd, J = 10.3, 1.3 Hz, 1H), 6.11 — 6.02 (m, 1H),
5.93 (d, J =10.2 Hz, 1H), 5.61 — 5.45 (m, 1H), 4.36 (d, J = 14.3 Hz, 1H), 4.19 (dt, J =
14.2, 2.5 Hz, 1H), 3.47 (dd, J = 17.0, 3.5 Hz, 1H), 3.12 — 2.97 (m, 1H), 2.54 (dd, J =
17.0, 6.1 Hz, 1H), 2.17 — 1.99 (m, 4H), 1.61 — 1.56 (m, 2H), 1.55 — 1.49 (m, 2H), 1.45
(s, 3H). °C NMR (126 MHz, CDCls) & 196.8, 152.2, 150.3, 135.1, 130.0, 120.7,
1025, 97.7, 82.2, 80.4, 70.3, 47.8, 36.1, 29.0, 25.7, 23.4, 22.3, 21.5. HRMS (ESI, m/z)
calcd for CigHz0, [M+H]" 269.1542, found 269.1536. [0]*’p = -289.6° (c 1.40,
CHCI3); >99% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 8.5 min (major), 10.5 min (minor).

8509

L} 7 L
S ——
—
_——’_‘_’# ‘ l' ’
oo 10480

14 & T an Y .

Peak# Ret.Time Area Area %

1 8.509 22054958 50.27
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2 10.480 21814411 49.73

Total 43869369 100
2 4 6 5 10 12 4 14 18 X i X mn
Peak# Ret.Time Area Area %
1 8.463 27896128 99.69
2 10.473 85095 0.3041
Total 27981223 100

'H NMR (500 MHz, CDCl3) & 7.52 — 7.42 (m, 2H), 7.36 — 7.29 (m, 3H), 6.57 (dd, J =
10.3, 1.3 Hz, 1H), 6.10 (dd, J = 10.3, 0.5 Hz, 1H), 5.77 — 5.63 (m, 1H), 4.51 — 4.42 (m,
1H), 4.31 (dt, J = 14.3, 2.5 Hz, 1H), 3.60 (ddd, J = 17.1, 3.4, 0.6 Hz, 1H), 3.34 — 3.23
(m, 1H), 2.67 (dd, J =17.1, 6.3 Hz, 1H), 1.97 — 1.78 (m, 2H), 1.06 (t, J = 7.5 Hz, 3H).
13C NMR (126 MHz, CDCls) 5 196.9, 154.2, 149.6, 131.3, 130.9, 128.4, 128.4, 123.1,
102.1, 95.7, 84.8, 82.9, 70.2, 45.5, 36.6, 30.1, 8.1. HRMS (ESI, m/z) calcd for
C1gH150, [M+H]" 279.1385, found 279.1382. [a]*p = -384.4°(c 1.18, CHCls); >99%
ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u
column; hexane/2-propanol = 90/10, detected at 254 nm, Flow rate = 1 mL/min,
Retention times: 9.4 min (major), 15.4 min (minor).

k F

o400
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Peak# Ret.Time Area Area %
1 9.409 40252848 50.3
2 15.319 39772822 49.7
Total 80025670 100

353

—
15.350

* 3 i - =7 = L e -

Peak# Ret.Time Area Area %

1 9.353 18949392 99.57
2 15.350 80658 0.4238
Total 19030050 100

'H NMR (500 MHz, CDCl3) & 7.55 — 7.39 (m, 2H), 7.08 — 6.95 (m, 2H), 6.56 (dd, J =
10.3, 1.4 Hz, 1H), 6.08 (dd, J = 10.3, 0.7 Hz, 1H), 5.69 (dd, J = 4.7, 2.3 Hz, 1H), 4.46
(dd, J=14.3, 0.8 Hz, 1H), 4.29 (dt, J = 14.3, 2.5 Hz, 1H), 3.57 (ddd, J=17.1, 3.4, 0.8
Hz, 1H), 3.32 — 3.20 (m, 1H), 2.65 (dd, J = 17.1, 6.3 Hz, 1H), 1.97 — 1.77 (m, 2H),
1.05 (t, J = 7.5 Hz, 3H). *C NMR (126 MHz, CDCl3) & 196.9, 162.6 (d, J = 250.7
Hz), 154.3, 149.7, 133.2 (d, J = 8.4 Hz), 130.8, 119.2 (d, J = 3.5 Hz), 115.7 (d, J =
22.7 Hz), 101.9, 94.6, 84.5 (d, J = 1.4 Hz), 82.9, 70.2, 45.6, 36.6, 30.0, 8.1. HRMS
(ESI, m/z) calcd for CioH17FO; [M+K]" 335.0850, found 335.0849. [a]*°p = -443.3°
(c 0.71, CHCI3); >99% ee; Chiral HPLC analysis of the product: Phenomenex
00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at 254
nm, Flow rate = 1 mL/min, Retention times: 9.6 min (major), 11.0 min (minor).
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[ A
-—
e | [} .93 3"

Peak# Ret.Time Area Area %
1 9.643 10326406 51.17

2 10.933 9853984 48.83
Total 20180290 100

1 ") ¥
——— f ATV
MRS

e
Peak# Ret.Time Area Area %
1 9.619 36493523 99.56
2 10.966 159432 0.435
Total 36652955 100

W
\\\\\\\

3x

'"H NMR (500 MHz, CDCls) & 7.48 — 7.42 (m, 2H), 7.36 — 7.31 (m, 3H), 6.57 (dd, J =
10.4, 1.3 Hz, 1H), 6.18 (d, J = 10.5 Hz, 1H), 5.76 — 5.73 (m, 1H), 4.43 (dd, J = 14.1,
1.5 Hz, 1H), 4.27 (dt, J = 14.1, 2.5 Hz, 1H), 3.56 (dd, J = 17.4, 2.7 Hz, 1H), 3.41 —
3.29 (m, 1H), 2.69 (dd, J = 17.3, 6.8 Hz, 1H), 2.13 — 2.10 (m, 1H), 1.07 (dd, J = 8.7,
7.0 Hz, 6H). *C NMR (126 MHz, CDCls) & 197.3, 155.1, 148.5, 131.7, 131.4, 128.4,
128.4, 123.1, 101.9, 96.0, 85.0, 84.8, 69.9, 43.4, 37.6, 35.2, 17.5, 17.0. HRMS (ESI,
m/z) calcd for CpoH200, [M+Na]* 315.1356, found 315.1355. [0]*°p = -275.4°(c 2.52,
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CHCIs); 97% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
Phenomenex 00G-4457-E0 250X4.6 mm 5u column; hexane/2-propanol = 90/10,
detected at 254 nm, Flow rate = 1 mL/min, Retention times: 6.6 min (major), 10.1
min (minor).

[ || IEN

LCTER

»
=FA
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8
Lal
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s u
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Peak# Ret.Time Area Area %
1 6.404 6246729 49.82

2 9.663 6292222 50.18
Total 12538951 100

, =, —~ Iy e

Peak# Ret.Time Area Area %
1 6.572 13803278 98.28

2 10.073 241342 1.718
Total 14044620 100

'H NMR (500 MHz, CDCl3) § 7.53 — 7.48 (m, 2H), 7.45 — 7.33 (m, 6H), 7.31 — 7.29
(m, 2H), 6.64 (dd, J = 10.2, 1.5 Hz, 1H), 6.28 (dd, J = 10.2, 0.7 Hz, 1H), 5.77 — 5.63
(m, 1H), 4.72 (ddd, J = 14.3, 1.7, 0.9 Hz, 1H), 4.50 (dt, J = 14.3, 2.6 Hz, 1H), 3.62
(ddd, J = 17.0, 3.6, 0.8 Hz, 1H), 3.50 — 3.38 (m, 1H), 2.74 (dd, J = 17.0, 6.0 Hz, 1H).
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3C NMR (126 MHz, CDCl3) 8 196.9, 153.2, 148.1, 140.2, 131.3, 131.2, 128.8, 128.5,
128.4, 128.3, 125.3, 123.0, 102.2, 956.0, 84.6, 84.2, 70.8, 50.1, 35.8. HRMS (ESlI,
m/z) calcd for CasHi50, [M+H]* 327.1380, found 327.1391. [a]*"p = -168.3°(c 1.27,
CHCIs); 99% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 10.2 min (major), 13.4 min (minor).

sl

Wl

Peak# Ret.Time Area Area %
1 10.281 7649156 52.14

2 13.391 7020674 47.86
Total 14669830 100
Peak# Ret.Time Area Area %
1 10.166 32355379 90.34

2 13.361 212626 0.6528
Total 32568005 100

4. Preparation and Characterization of Compound 4 to 9

@)

e
3 N
Ts/

1e

[Rh(cod)Cl], (5.0 % mol)

(S)-BINAP (L1, 10.0 mol %)

-

2a

DCE/MeOH (3:1), rt

4, 94 %, 98%ee
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To a mixture of 1e (0.2 mmol, 1 equiv), [Rh(cod)Cl], (0.010 mmol, 5.0 mmol%),
and (S)-BINAP (0.020 mmol, 10.0 mol %), 1.5 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2a (0.4 mmol, 2.0 equiv) and 0.5 ml
MeOH was added quikly. The reaction system was stirred at room temperature
overnight. After the reaction was completed (determined by TLC analysis), the
solvent was evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 15/1) to afford the desired
product 4.

'H NMR (500 MHz, CDCls) & 7.74 — 7.63 (d, J = 8.3 Hz, 2H), 7.41 — 7.35 (m, 2H),
7.43-7.36 (m, 3H), 7.28 (s, 1H), 7.22 (d, J = 10.4 Hz, 1H), 6.10 (d, J = 10.4 Hz, 1H),
5.74 — 5.66 (m, 1H), 4.24 (dd, J = 15.5, 1.9 Hz, 1H), 4.20 — 4.13 (m, 1H), 3.52 (dd, J
=11.8, 5.5 Hz, 1H), 2.56 (dd, J = 16.3, 5.6 Hz, 1H), 2.41 (s, 3H), 2.09 (dd, J = 16.2,
11.8 Hz, 1H), 2.02 — 1.93 (m, 1H), 1.87 — 1.77 (m, 1H), 1.63 (s, 1H), 1.37 — 1.27 (m,
4H), 0.90 (t, J = 7.1 Hz, 3H). **C NMR (126 MHz, CDCls) & 196.9, 148.5, 147.8,
143.9, 137.0, 131.5, 129.8, 129.7, 128.6, 128.4, 127.1, 122.7, 104.4, 94.9, 84.4, 67.2,
51.6, 47.6, 38.8, 37.4, 26.9, 22.9, 21.5, 13.9. HRMS (ESI, m/z) calcd for C2sH29NO3S
[M+H]* 460.1941, found 460.1948. [a]*5 = -78.2°(c 0.64, CHCIs); 98% ee; Chiral
HPLC analysis of the product: Daicel Chiralpak AS-H 250X4.6 mm 5u column;
hexane/2-propanol = 80/20, detected at 254 nm, Flow rate = 1 mL/min, Retention
times: 14.4 min (minor), 32.0 min (major).

e —,
—— T
12,110

_r""
} _fx \x
ual®, I" ./'JI \\
Peak# Ret.Time Area Area %
1 14.648 26423853 49.03
2 32.710 27469174 50.97
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Total 53893027 100

14378

\,
ot N S e ——— y T p——

Peak# Ret.Time Area Area %
1 14.378 1043798 1.218

2 32.036 84652589 98.78
Total 85696387 100

NaBH,, CeCls 7H,0

>

MeOH, 0°C

5,93%, dr = 5:1, ee = 98 %

To a mixture of 3a (0.2 mmol), and CeClz 7H,0 (0.22 mmol, 1.1 equiv), 2 mL
MeOH was added. Then, to the stirred solution above, NaBH, (0.22 mmol, 1.1 equiv)
was added. The reaction system was stirred at 0 ‘C for 10 min. After the reaction was
completed (determined by TLC analysis), the reaction mixture was filtered and
evaporated under reduced pressure, and purified by column chromatography (silica
gel, Petroleum ether/ EtOAc: 5/1) to afford the desired product 5.2 HRMS (ESI, m/z)
calcd for CogHoNOsS [M+H]" 460.1941, found 460.1948.

'H NMR (500 MHz, CDCl3) § 7.45 — 7.40 (m, 2H), 7.30 — 7.32 (m, 3H), 5.90 (dd, J =
10.1, 1.3 Hz, 1H), 5.69 (dd, J = 10.1, 1.8 Hz, 1H), 5.63 (g, J = 2.0 Hz, 1H), 4.57 (dt, J
= 14.8, 2.1 Hz, 1H), 4.44 (dd, J = 14.8, 1.7 Hz, 1H), 4.28 — 4.18 (m, 1H), 2.98 — 2.85
(m, 1H), 2.49 (s, 1H), 2.29 (dt, J = 12.1, 4.6 Hz, 1H), 1.80 — 1.74 (m, 1H), 1.25 (s,
3H). ©°C NMR (126 MHz, CDCls) § 157.6, 134.0, 131.3, 130.7, 128.4, 128.2, 123.4,

100.9, 93.7, 86.0, 79.6, 69.1, 66.1, 46.5, 32.8, 25.3. HRMS (ESI, m/z) calcd for
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CisH150, [M+Na]* 289.1199, found 289.1200. [a]"*5 = -417.6°(c 0.52, CHCI3); 98%
ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u
column; hexane/2-propanol = 85/15, detected at 254 nm, Flow rate = 1 mL/min,
Retention times: 10.9 min (minor), 14.7 min (major).

-

100
00
S
W

-
— S 05T

Ret.Time

Area %

Peak# Area
1 10.936 22328238 49.19
2 15.057 23062210 50.81
Total 45390448 100
-
Peak# Ret.Time Area Area %
1 10.925 28347546 98.85
2 14.687 327742 1.143
Total 28675288 100
Pd/C, H,
EtOAcC, rt -

Ph

6, 95%, dr = 1.3:1

A mixture of 3ab (0.264 g, 1.0 mmol) and Pd/C (5% wi/w, 0.053 g) in ethyl
acetate (15 mL) was stirred overnight at ambient temperature under a hydrogen
atmosphere. The solid was filtered out. The filtrate was concentrated in vacuo and the

residue was purified by column chromatography (silica gel, Petroleum ether/ EtOAcC:
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10/1) to afford 6 as colorless oil.[*"!

(major) *H NMR (500 MHz, CDCls) & 7.26 (t, J = 7.5 Hz, 2H), 7.30 -7.10 (m, 3H),
3.98 (dd, J = 8.8, 7.1 Hz, 1H), 3.33 (dd, J = 10.0, 9.0 Hz, 1H), 2.64 — 2.53 (m, 2H),
2.47 (dd, J = 15.9, 6.2 Hz, 1H), 2.42 — 2.30 (m, 2H), 2.20 (dt, J = 18.6, 4.7 Hz, 1H),
1.97 (dt, J = 14.4, 5.0 Hz, 1H), 1.90 — 1.80 (m, 1H), 1.81 — 1.70 (m, 2H), 1.60 — 1.49
(m, 3H), 1.31 (s, 3H), 1.29 — 1.23 (m, 1H). **C NMR (126 MHz, CDCls) § 212.5,
141.9, 128.4, 128.4, 125.9, 80.7, 70.6, 49.5, 47.5, 41.3, 36.1, 34.9, 33.0, 31.8, 30.1,
27.2. (minor) *H NMR (500 MHz, CDCl3) & 7.28 (t, J = 7.4 Hz, 2H), 7.22 — 7.10 (m,
3H), 4.06 — 3.99 (m, 1H), 3.46 (dd, J = 10.3, 8.7 Hz, 1H), 2.61 (t, J = 7.7 Hz, 2H),
2.59 — 2.41 (m, 2H), 2.32 — 2.19 (m, 3H), 2.17 — 2.05 (m, 2H), 1.98 (dt, J = 18.7, 6.6
Hz, 1H), 1.66 — 1.50 (m, 2H), 1.40 — 1.30 (m, 2H), 1.28 (s, 3H). *C NMR (126 MHz,
CDCl3) 6 213.3, 142.0, 128.4, 128.3, 125.9, 81.9, 71.2, 45.3, 42.4, 37.8, 36.1, 35.8,
34.3, 30.4, 27.5, 26.9. HRMS (ESI, m/z) calcd for C1gH240, [M+H]" 273.1849, found
273.1847.

@) Ph O Ph

y /| Cul, NaO'Bu, By(pin),,

= THF, rt PinB™

3a 7,72 %, dr > 20:1, ee = 99%
To a mixture of 3a (0.2 mmol), Cul (0.02 mmol, 10 mmol%), NaO'Bu (0.4 mmol,
2.0 equiv), Ba(pin), (0.48 mmol, 2.4 equiv), 2 mL THF was added. The reaction
system was stirred at rt for 2 hours. After the reaction was completed (determined by
TLC analysis), the reaction mixture was filtered and evaporated under reduced

pressure, and purified quickly by TLC to afford the desired product 7.1

'H NMR (500 MHz, CDCl3) § 7.45 — 7.38 (m, 2H), 7.36 — 7.27 (m, 3H), 5.72 — 5.58
(m, 1H), 4.60 (d, J = 15.1 Hz, 1H), 4.50 (d, J = 15.1 Hz, 1H), 3.21 (t, J = 7.4 Hz, 1H),
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2.90 (dd, J = 15.5, 7.5 Hz, 1H), 2.63 (dd, J = 17.9, 6.1 Hz, 1H), 2.49 (dd, J = 15.5, 7.7
Hz, 1H), 2.24 (dd, J = 17.9, 7.5 Hz, 1H), 1.94 (t, J = 6.8 Hz, 1H), 1.35 (s, 3H), 1.27 (s,
12H). 3¢ NMR (126 MHz, CDCls) 6 212.1, 157.6, 131.3, 128.4, 128.3, 123.3, 101.4,
94.0, 85.8, 84.0, 83.9, 69.0, 48.3, 41.1, 37.3, 24.8, 24.7, 24.1. HRMS (ESI, m/z) calcd
for CoHBOs [M+H]" 393.2232, found 393.2236. [a]'p = -12.3° (c 0.28,
CHCIs); >99% ee; Chiral HPLC analysis of the product: Daicel Chiralpak AS-H
250X4.6 mm 5u column; hexane/2-propanol = 95/5, detected at 254 nm, Flow rate = 1
mL/min, Retention times: 24.9 min (minor), 28.9 min (major).

mV
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> 26683
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Peak# Ret.Time Area Area %
1 23.563 16220048 49.09
2 26.683 16821995 50.91
Total 33042043 100
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Peak# Ret.Time Area Area %
1 24.895 334897 0.4576
2 28.876 72846413 99.54

Total 73181310 100
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8, 85%

To a mixture of 3a (0.2 mmol), and EtsN (0.6 mmol, 3.0 equiv), 1 mL DCM was
added at rt. And then, TIPSOTf (0.26 mmol, 1.3 equiv) was added at -78 ‘C. And the
the reaction system was stirred at the same temperature for 15 min, and stirred at rt for
1 h. After the reaction was completed (determined by TLC analysis), the reaction
mixture was filtered and evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 100/1) to afford the desired
product 8.*!

OTIPS Ph

'H NMR (500 MHz, CDCl3) & 7.45 — 7.40 (m, 2H), 7.34 — 7.28 (m, 3H), 5.81 (dd, J =
10.0, 2.2 Hz, 1H), 5.66 — 5.59 (m, 2H), 5.45 (dd, J = 5.4, 1.9 Hz, 1H), 4.41 (dd, J =
13.8, 1.6 Hz, 1H), 4.19 (dt, J = 13.8, 2.4 Hz, 1H), 3.44 (dt, J = 5.1, 2.4 Hz, 1H), 1.37
(s, 3H), 1.14 (dd, J = 9.8, 5.3 Hz, 3H), 1.01 (dd, J = 7.4, 2.6 Hz, 18H). **C NMR (126
MHz, CDCl3) & 159.0, 146.6, 132.0, 131.3, 128.3, 128.1, 127.2, 123.6, 101.4, 99.7,
93.7, 86.5, 81.0, 69.7, 48.3, 26.4, 17.87 (d, J = 4.9 Hz), 12.5. HRMS (ESI, m/z) calcd
for Co7H360,Si [M+H]" 421.2557, found 421.2535.
OTIPS  Ph OTIPS  Ph

]} _X-PhosAU(CH,CNINTF, /

‘\\\\H
Toluene, rt _—

8 9, 85% O

To a mixture of 8 (0.2 mmol), and X-PhosAu(CH3CN)NTf, (0.01 mmol, 5.0
mmol%), 1 mL toluene was added under nitrogen atmosphere at rt. Then, to the
stirred solution above, 100 ul MeOH was added quikly. And the the reaction system
was stirred at the same temperature for 15 min. After the reaction was completed

(determined by TLC analysis), the reaction mixture was filtered and evaporated under
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reduced pressure, and purified by column chromatography (silica gel, Petroleum

ether/ EtOAc: 20/1) to afford the desired product 9.

OTIPS Ph

/I

—

9OH

'H NMR (500 MHz, CDCls) § 7.24 — 7.15 (m, 3H), 7.15 — 7.10 (m, 2H), 7.08 (d, J =
8.3 Hz, 1H), 6.77 (dd, J = 8.3, 2.6 Hz, 1H), 6.68 (d, J = 2.6 Hz, 1H), 6.09 (t, J = 1.8
Hz, 1H), 4.37 (s, 2H), 2.25 (s, 3H), 1.69 (s, 1H), 1.24 — 1.19 (m, 3H), 1.06 (d, J = 7.3
Hz, 18H). **C NMR (126 MHz, CDCls) & 153.7, 153.0, 138.2, 131.4, 130.9, 1285,
128.0, 127.8, 123.6, 119.8, 119.4, 106.9, 93.0, 86.9, 66.3, 18.5, 17.9, 12.6. HRMS
(ESI, m/z) calcd for C,7H360,Si [M+NH,]" 438.2823, found 438.2827.

5. Scale up Experiment

[Rh(cod)CI], (2 % mol)

o)
/ Z :
/ R (S)-BINAP (4 mol %)
o)
1a 2a

\

DCE/MeOH (3:1), rt

3a, 86 %, 1.14 g, 99%ee

To a mixture of 1a (5 mmol, 1 equiv), [Rh(cod)ClI], (0.1 mmol, 2.0 mmol%), and
(S)-BINAP (0.2 mmol, 4.0 mol %), 15 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2 (10 mmol, 2.0 equiv) and 5 ml
MeOH was added quikly. The reaction system was stirred at room temperature
overnight. After the reaction was completed (determined by TLC analysis), the
solvent was evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 10/1) to afford the desired
product 3a. 99% ee; Chiral HPLC analysis of the product: Phenomenex 00G-4457-E0
250X4.6 mm 5u column; hexane/2-propanol =85/15, detected at 254 nm, Flow rate =
1 mL/min, Retention times: 9.1 min (major), 12.6 min (minor).
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—— -

Peak# Ret.Time Area Area %
1 8.838 7597408 50.06
2 12.318 7577711 49.94
Total 15175119 100

§00
Peak# Ret.Time Area Area %
1 9.103 21859675 99.56
2 12.605 96794 0.4408
Total 21956469 100

6. Deuterium - Labeling Experiments

OMe

O

y D/
O/ ' MeO

1a

2c-D

D

Standard conditions

DCE/MeOH (3:1)




To a mixture of 1a (0.2 mmol, 1 equiv), [Rh(cod)ClI], (0.005 mmol, 2.5 mmol%),
and (S)-BINAP (0.010 mmol, 5.0 mol %), 1.5 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2¢-D (0.4 mmol, 2.0 equiv) and 0.5
ml MeOH was added quikly. The reaction system was stirred at room temperature
overnight. After the reaction was completed (determined by TLC analysis), the
solvent was evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 10/1) to afford product 3a.

DCE/MeOD (3:1)

(@]
2a
/// Standard conditions
5 >
1a

3a-D

To a mixture of 1a (0.2 mmol, 1 equiv), [Rh(cod)ClI], (0.005 mmol, 2.5 mmol%),
and (S)-BINAP (0.010 mmol, 5.0 mol %), 1.5 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2a (0.4 mmol, 2.0 equiv) and 0.5 ml
MeOD was added quikly. The reaction system was stirred at room temperature
overnight. After the reaction was completed (determined by TLC analysis), the
solvent was evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 10/1) to afford the desired
product 3a-D.

3a-D

'H NMR (500 MHz, CDCl3) & 7.47 (dd, J = 6.5, 3.2 Hz, 2H), 7.33 (dd, J = 5.0, 1.8 Hz,
3H), 6.54 (dt, J = 10.3, 1.8 Hz, 1H), 6.03 (dd, J = 10.3, 1.0 Hz, 1H), 5.73 (dd, J = 4.9,
2.3 Hz, 1H), 4.54 — 4.44 (m, 1H), 4.34 — 4.28 (m, 1H), 3.63 — 3.56 (m, 1H), 3.26 —
3.16 (m, 1H), 2.66 (dd, J = 6.0, 1.0 Hz, 1H), 1.55 (d, J = 1.8 Hz, 3H). *C NMR (126
MHz, CDCl3) & 196.81 (d, J = 5.1 Hz), 153.65 (d, J = 2.7 Hz), 150.39 (d, J = 4.2 Hz),
131.4, 130.1, 128.4, 128.4, 123.1, 102.2, 95.6, 84.7, 80.5, 70.4, 47.9, 36.0 (dd, J =
38.4, 19.4 Hz), 23.41 (d, J = 6.9 Hz). HRMS (ESI, m/z) calcd for CigH15sDO,
[M+Na]" 288.1105, found 288.1111.
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[Rh(cod)Cl], (2.5 % mol)
(S)-BINAP (5 mol %)

DCE/MeOD (3:1), rt

To a mixture of 3a (0.2 mmol, 1 equiv), [Rh(cod)ClI], (0.005 mmol, 2.5 mmol%),
and (S)-BINAP (0.010 mmol, 5.0 mol %), 1.5 mL DCE was added under nitrogen
atmosphere . Then, to the stirred solution above, 2a (0.4 mmol, 2.0 equiv) and 0.5 ml
MeOD was added quikly. The reaction system was stirred at room temperature
overnight. After the reaction was completed (determined by TLC analysis), the
solvent was evaporated under reduced pressure, and purified by column
chromatography (silica gel, Petroleum ether/ EtOAc: 10/1) to afford product 3a.

7. X-ray Crystallography

The crystal of 3m and 3p suitable for XRD analysis was prepared by
recrystallization from a mixed solvent of DCM and petroleum ether.
CCDC 1845186 (3m)and CCDC 1847564 (3p)  contains the  supplementary
crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data
Centre via www.ccdc.cam.ac.uk/data_request/cif.

T
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8. NMR and HRMS Spectra of All Compounds
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Sample Name  T3-81-3 Position P1-CS Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  73-81-3.d ACQ Method 0103.m Comment Acquired Time 4/9/2018 2:03:42 AM

x10 2 [+ES! Scan (0.100 min) Frag=135.0V T3-81-3.d Subtrac (5)
1 e 3 | _287.1050

0.95 —

0.9 —=
0.85 J
o8 —
0.75 265.1229
0.7
0.65
0.6
0.55

e gudiiiiliie
=y

0.5

0.45
0.4 t
0.35
0.3
0.25
0.2

0.15 —1= b
2821483 e 8

0.1 279:1072 ‘
A e i ‘ 4 l "

| s
. A
260 262 264 266 268 270 272 274 276 278 280 282 284 286 288 290 292 294 296 298 300 302 304
Counts (%) vs. Mass-to-Charge (m/z)

0.05

Chemical Formula: C4gH150,
Exact Mass: 264.1150
Molecular Weight: 264.3184
m/z: 264.1150 (100.0%), 265.1184 (19.5%), 266.1217 (1.8%)

HRMS (ESI, m/z) calcd for C1gH160; [M+H]" 265.1229, found 265.1229.
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Sample Name  T3-1263 Position PL-E9 InstrumentName  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-1263.d ACQMethod  0103.m Comment Acquired Time 5/24/2018 6:05:10 PM

x10 4 [+ESI Scan (1.071 min) Frag=135.0v T3-126-3.d
3.4 301.1197
32 ‘
3
28
26
2.4
22
2
1.8
1.6
1.4
1.2
1

296.1623

0.8 279.1384 ‘ 317.0921
|

0.6 |

04

0.2

S B vl | R

265 270 275 280 285 290C 295 30

J i |

1d | Az
315 320 325 330 335 340 345

0 305 310
ounts vs. Mass-to-Charge (m/z)

Chemical Formula: C4gH450,
Exact Mass: 278.1307
Molecular Weight: 278.3450
m/z: 278.1307 (100.0%), 279.1340 (20.5%), 280.1374 (2.0%)

HRMS (ESI, m/z) calcd for C19H;50, [M+H]" 279.1380, found 279.1384.
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— - = ”

m Name :!13‘95-3 ;:-mon P1-F7 Instrument Name Instrument 1 User Name
Position SampleType Sample Calibration Success
Data Filename  T3-95-3.4 ACQ Method 0103.m Comment ::um Time i 4/23/2018 10:26:15 PM

x10 1 |+ESI Scan (0.771 min) Frag=135.0v T3-95-3.d T
24 Ji 317.1159

9.5

9
85 + e

|
[t

8
7.5
7
6.5
6
5.5
5
4.5
4

3.5

| ] s )]

3
25
2
1.5
1 295.1334 312.1601 j
L

333.0903
0.5

1 L L

275 280 285 200 295 300 305 3 :
10 315 320 325 34
Counts (%) vs. Mass-to-Charge (?reg) =5 QO SIS A50 366 an0

Chemical Formula: C1gH1g03
Exact Mass: 294.1256
Molecular Weight: 294.3444
m/z: 294.1256 (100.0%), 295.1289 (20.5%), 296.1323 (2.0%)

HRMS (ESI, m/z) calcd for C19H1903 [M+H]" 295.1334, found 295.1334.
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:;n:: Name :ll3-954 Position P1-E7 Instrument Name  Instrument 1 User Name
Dol InjPosition SampleType Sample IRM Calibration Status Success
Data Filename X ACQ Method 0103.m Comment Acquired Time 4/23/2018 10:28:11 PM

x10 2 | +*ESI Scan (0.695 min) Frag=135.0v T3-95-4.d 1 q
| I

1
0.9 Lo g |

5 ! 1.305.0952
o9 | |

o.85

0.8
0.75
0.7
0.65
06
0.55
05
0.45
0.4
0.35 I 1 I
4
0.25
o2 283.1122
0.15
0.1
0.05

300.1386

A |1 L |

L /|
255 260 265 270 275 280 285 290 295 300 305 31 ‘ 40 34 50
, o (315 320 325 330 335 3 5 3

Chemical Formula: C4gH5FO>»
Exact Mass: 282.1056
Molecular Weight: 282.3089
m/z: 282.1056 (100.0%), 283.1090 (19.5%), 284.1123 (1.8%)

HRMS (ESI, m/z) calcd for CigH;5FO, [M+H]" 283.1134, found 283.1122.

50



86VS°'L —

86¥9'C
8199°C
9€89°C
1569'C

v00Z°'¢ —
81LG°€
§8.5°¢
9509°¢
€zioe
1S8Z'Y
9062V
vsecv
avLeEY
veLev N
[Az44
[4%:144
20LSV

SS0L°S
00LL'S

y510°9
6509

€6259
vies9
85¥5°9
6.vS9

NNQN.N
160€°L V
128¢°L
066€°L

T4-124-1-1

Heze

Fso1
Fo6'0

Fe60

bot
Toot

Fse0
Foot

Foor

0°2
0°C

0.5

2.0 1.5 1.0

25

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0

7.0

8.5 8.0 7.5

).0

ppm

06v€°€C —

05¥2'9¢ —

L1208y —

oLy’ 0L —

250908 —
9259'68 —

VZeEv've —

82¥6'L0L —

62857121 —

zovLTL
0960°081
89¥5°ZEL
ossvvel

8L0¥°0S51L —
96LL V5L —

LLL9'96L —

T4-124-1-1

-10

180 170 160 150 140 130 120 110 100 90 8 70 60 S50 40 30 20 10
ppm

190

210 200

51



Sample Name T3-99-3 Position P1-F8 Instrument Name Instrument 1 User Name
1Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T73-99-3.d ACQ Method 0103.m Comment Acquired Time 5/1/2018 11:29:44 PM

%10 1 | +ESI Scan (0.709 min) Frag=135.0v T3.99.3.d

9.5 321.0659

9
85
8
7.5
F
6.5
6
55 316.1107
5
4.5
4
35 299.0838
3
25
2

1.5

1
337.0401

"

l L :
310 315 320 325 330 335 340 345 350 355
Counts (%) vs. Mass-to-Charge (m/z)

0.5

. T

285 290 295 300 305

Chemical Formula: C4gH45CIO,
Exact Mass: 298.0761
Molecular Weight: 298.7635
m/z: 298.0761 (100.0%), 300.0731 (32.0%), 299.0794 (19.5%), 301.0765 (6.2%), 300.0828 (1.8%)

HRMS (ESI, m/z) calcd for C1sH1sCl0, [M+H]* 299.0833, found 299.0838.
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Sample Name 73963 Position Instrument Instrument Name
P1-D7
mu 4 i InjPosition s-m“.m Sample ; ::: Calibration Status Success
Filename  T3-9- ACQMethod  0103.m
Comment Acquired Time 4/23/2018 10:30:02 P

x10 1 (+ESI Scan (0.423 min) Frag=135.0v 73-96-3.q
ol ! | ! <
- IF 367.0134
1365.0151

360.3243

T o o e

N
]

>
|

oz| ﬂ - = ’L Nl ATm \ ‘

352 353 354 355 356 357 3 8 359 360 361 6! 64 6 7 368 369 370 371 372 373
5. 360 362 363 3
365 366 367 3

Chemical Formula: C4gH5BrO,
Exact Mass: 342.0255
Molecular Weight: 343.2145
m/z: 342.0255 (100.0%), 344.0235 (97.3%), 343.0289 (19.5%),
345.0269 (18.9%), 344.0323 (1.8%), 346.0302 (1.7%)

HRMS (ESI, m/z) calcd for C1gH;5BrO, [M+Na]" 365.0153, found 365.0151.
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Sample Name  T3-106-3 Position PL-E4
Inj Vol 1 InjPosition
Data Filename  T3-106-3.d ACQMethod  0103.m

Instrument Name
SampleType Sample
Comment

User Name
IRM Calibration Status Success
5/10/2018 1:20:29 AM

Instrument 1

Acquired Time

%10 2 | +ESI Scan (0.618 min) Frag=135.0V T3-106-3.d Subtract (5)

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
N 333.1107
0s
0.45
04
0.35
0.3
0.25
0.2

0.15

0.1
0.05 | ' 338.3412

350.1369

355.0918

|
I

| |
]J 2 364.1489

360.3240

347.0881 ’l i

324 326 328 330 332 334 336 338 340 342

344 346 348 350 352 ?54 356 358 360 362 364 366 368

Counts (%) vs. Mass-to-Charge (m/z

Chemical Formula: C4gH5F30,
Exact Mass: 332.1024
Molecular Weight: 332.3164
m/z: 332.1024 (100.0%), 333.1058 (20.5%), 334.1091 (2.0%)

HRMS (ESI, m/z) calcd for C19H15F30, [M+H]" 333.1102, found 333.1107.
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Sample Name T3-1124
1Inj Vol -1
Data Filename  T3-112-4.d

95
9
85
8
7.5
7
6.5
6
55
5
4.5
4
35
3
25
2
1.5
1

05

Position
InjPosition
ACQ Method

%10 1 ’lESI Scan (0.720 min) Frag=135.0V T3-112.4.d Subtract (8)

301.1203

P1-83 Instrument Name  Instrument 1
SampleType Sample
0103.m Comment

5§79.2540

| 685.4357
437.1894 [

[T Tl

User Name
IRM Calibration Status Success
Acquired Time 5/13/2018 11:52:46 PM

963.5694

|

o

HRMS (ESI, m/z) calcd for C19H10, [M+Na]* 301.1199, found 301.1203.

400 500 600 700 800
Counts (%) vs. Mass-to-Charge (m/z)

900 1000 1100 1200 1300

Chemical Formula: C1gH4505
Exact Mass: 278.1307
Molecular Weight: 278.3450
m/z: 278.1307 (100.0%), 279.1340 (20.5%), 280.1374 (2.0%)
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Sample Name T3-104-3 Position P1-F4 Instrument Name Instrument 1 User Name
1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-104-3.d ACQ Method 0103.m Comment Acquired Time 5/10/2018 1:18:20 AM

<10 2 [+ESI Scan (0.442 min) Frag=135.0V T3-104-3.d Subtract (29) W

298.1442
0.95

09
0.85
o8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4 281.1167 ’
0.35
03

0.25 ‘

0.2
0.15 ’
0 ‘

‘ 303[1498
0.05 i ‘ I\
N ) 292.6104 | I |

o R
278 280 282 284 286 288 290 292 294 296 298 300 302 304 306 308
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C4gH4603
Exact Mass: 280.1099
Molecular Weight: 280.3178
m/z: 280.1099 (100.0%), 281.1133 (19.5%), 282.1167 (1.8%)

HRMS (ESI, m/z) calcd for C1gH1603 [M+H]" 281.1178, found 281.1167.
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Sample Name  T3-115-1 Position Vial 8 Instrument Name  Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-115-1.d ACQMethod  0103.m Comment Acquired Time 5/27/2018 11:27:06 PM

%10 5 [+ESI Scan (1.154 min) Frag=135.0v T3-115-1.d Subtract

1.8 340.1931
1.45 |
1.4
1.35
1.3
1.25

317.1162

0.25 277.1230 ‘

0.1 | 1
0.05 ‘
o I .

240 260 280 300 320 340 360 380 400
Counts vs. Mass-to-Charge (m/z)

420 440 460 480 500

Chemical Formula: C4gH4g03
Exact Mass: 294.1256
Molecular Weight: 294.3444
m/z: 294.1256 (100.0%), 295.1289 (20.5%), 296.1323 (2.0%)

HRMS (ESI, m/z) calcd for C19H1503 [M+Na]" 317.1154, found 317.1162.

62



0000'0—

CEER (—

Polp I—

1TL0'E
w_uSvmW.
TLLO'E
ISt £
6T €
E6LY £
SO8p' €

a_w

PSIL —

S8EY'S:
1€py &
9068 S~
s

658E"
SBRE" 9
P90
060p"

SPO0’ L
SOL0°L
W60 L

S102 £

£611' L
Lper' i

mnom#\w
rw_m.n\-

T3-132+4

860
660

Fi6'1

Foeo

160

ppm

SERTS—

LITE81="
P9 €~
BOLG'ST~

PS9T9E—

PSp6 Lr—

8R6TEI—

009€0L—

8pLE 08—

09ZE 68—
SSSTEG—

81TeTOI—

018L'61 1~
TSLL'STl
T825°9C1

T9E6'TRI—

zs01'0s1—

998€"961—

131324

——
—

T

-10

80

T
9

T T T
130 120 110

T
140

T T
7l 160

1

T
180

63



Sample Name  T3-132-4 Position P1-F9 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-132-4.d ACQMethod  0103.m Comment Acquired Time 6/19/2018 8:55:01 PM

e +ES| Scan (0.337 min) Frag=135.0V T3-132-4.d

05

1.8
431.2017

17 |

1.6

1.5

1.4

1.3

1.2

409.2195

1.1
426.2462

; |
09
0.8
0.7
0.6
05

0.4 463.1908

03

0.2
|

| T Y I TE T (T ' :

0.1

390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: Cy5H35,05Si
Exact Mass: 408.2121
Molecular Weight: 408.6053
m/z: 408.2121 (100.0%), 409.2154 (27.0%), 409.2116 (5.1%),
410.2188 (3.5%), 410.2089 (3.3%), 410.2150 (1.4%)

HRMS (ESI, m/z) calcd for Co5H3,03Si [M+H]" 409.2193, found 409.2195.
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Sample Name T3-1753 Position P1-ES Instrument Name Instrument 1 User Name

Inj Vol

-1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  T3-175-3.d ACQ Method 0103.m Comment Acquired Time 9/5/2018 12:12:56 AM

x10 1
26
2.5
24
23
2.2
2.1
2
19
1.8
17
16
15
1.4
1.3
1.2
1.1
4
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1
[

+ESI Scan (0.604 min) Frag=135.0V T3-175-3.d Subtract (4)

332.1647

315.1383
|

337.1200

|
ll L Lol A

) o "
200 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365
Counts (%) vs. Mass-to-Charge (m/z)

HRMS (ESI, m/z) calcd for CoH;50, [M+H]" 315.1380, found 315.1383.

Chemical Formula: Cy,H450,
Exact Mass: 314.1307
Molecular Weight: 314.3771
m/z: 314.1307 (100.0%), 315.1340 (23.8%), 316.1374 (2.7%)
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Sample Name  T3-100-3 Position P1-DB Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-100-3.d ACQMethod  0103.m Comment Acquired Time 5/1/2018 11:32:55 PM

%10 1 [+ESI Scan (0.689 min) Frag=135.0V T3-100-3.d _

s 332.1663

4.8
46
4.4
4.2 337.1216

a
a8
3.6
3.4
3.2

3
28
26
2.4
22 315.1392

2
1.8
1.6
1.4
1.2 ‘

1
0.8
0.6
0.4
0.2 | ‘
o 1 /

353.0951

L
345 350 355

325 330 335 340
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: Cy,H4g0,
Exact Mass: 314.1307
Molecular Weight: 314.3771
m/z: 314.1307 (100.0%), 315.1340 (23.8%), 316.1374 (2.7%)

HRMS (ESI, m/z) calcd for CoH150; [M+H]* 315.1385, found 315.1392.
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Sample Name T4-16-1 Position P1-F3 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T4-16-1.d ACQ Method 0103.m Comment Acquired Time 10/31/2018 11:07:40 PM

%10 2 | +ESI Scan (0.444 min) Frag=135.0V T4-16-1.d Subtract (3)
1 +304.1328
0.95
0.9
0.85
0.8
0.75
0.7 321.1574
0.65
0.6
0.55
0.5
0.45
0.4
0.35
92 326.1118
0.25
0.2
0.15
0.1
0.05

o L L 1 i I

290 295 300 305 310

315 320 325 330 335 340 345 350 355 360
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: CyoH¢7NO5
Exact Mass: 303.1259
Molecular Weight: 303.3545
m/z: 303.1259 (100.0%), 304.1293 (21.6%), 305.1326 (2.2%)

HRMS (ESI, m/z) calcd for CooH;:7NO, [M+H]" 304.1332, found 304.1328.
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Sample Name  T3-994 Position PI-EB Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename ~ T3-99-4.d ACQMethod  0103m Comment Acquired Time 5/1/2018 11:31:21 PM

«10 1 |+ESI Scan (0.318 min) Frag=135.0V T3-99-4.d
7.25
5 293.0622
6.75
6.5
6.25
6
5.75
5.5 271.0800
5.25
s
4.75
45
4.25
a
3.75
35
3.25
3
2.75
25
2.25
2
1.75
1.5
1.25
1
0.75
0.5
0.25 t ’ |
o | DA U R
245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320
Counts vs. Mass-to-Charge (m/z)

288.1066

Chemical Formula: C4gH140,S
Exact Mass: 270.0715
Molecular Weight: 270.3462
m/z: 270.0715 (100.0%), 271.0748 (17.3%), 272.0672 (4.5%), 272.0782 (1.4%)

HRMS (ESI, m/z) calcd for C16H1405S [M+H]" 271.0793, found 271.0800.
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£y
Sample Name  T3-964
bty z Mhdﬂon PLC7 Instrument Name  Instrument 1 User Name
sa
Data Filename  T3-96-4.d ACQMethod  0103.m mmm i i Q‘:"ﬂ“‘ i Success
Acquired Time 4232018 10:31:57 P

271.0792
|

288.1052

) | |
245 250 255 260 265 270 7 ) ‘
275 280 285 290 295
Counts (%) ve. Mass-io-Charge (m2) © 315 920 335 330 335 340

Chemical Formula: C4gH1405,S
Exact Mass: 270.0715
Molecular Weight: 270.3462
m/z: 270.0715 (100.0%), 271.0748 (17.3%), 272.0672 (4.5%), 272.0782 (1.4%)

HRMS (ESI, m/z) calcd for C16H140,S [M+H]" 271.0793, found 271.0792.
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Sample Name T3-100-4 Position P1-C8 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-100-4.d ACQ Method 0103.m Comment Acquired Time 5/1/2018 11:34:32 PM

%10 1 | +ES! Scan (0.298 min) Frag=135.0V T3-100-4.d
7.5
7.25
7
6.75
6.5
6.25
6
5.75
5.5
5.25
5
4.75
a5
4.25
4
3.75
35
3.25
3
2.75
25
2.25
2 390.1177
1.75
1.5
1.25
1
0.75
0.5

I |
*% ‘l-'lf L ‘:.‘.J_k:i‘i L |

o
365 370 375 380 400 405 410 415

395.0736
373.0910

’ 411.0474

385 390 395
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: Cyo,HogFeO,
Exact Mass: 372.0813
Molecular Weight: 372.2380
m/z: 372.0813 (100.0%), 373.0846 (23.8%), 370.0859 (6.4%),
374.0880 (2.7%), 373.0817 (2.3%), 371.0893 (1.5%)

HRMS (ESI, m/z) calcd for Co;Ha0FeO, [M+H]* 373.0891, found 373.0910.
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Sample Name  T3-1084 Position P1-CA Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType sample IRM Calibration Status Success
Data Filename  T3-108-4.d ACQMethod  0103.m Comment Acquired Time 5/10/2018 1:24:47 AM

<10 2 [+ESI Scan (0.348 min) Frag=135.0V T3-108-4.d Subtract (7)
1 ~251.1053
0.95
0.9 = 229.1231
0.85
os
0.75
0.7
0.65
06
0555
i 246.1488
0.45
0.4
0.35

0.3

0.25 ‘

0.2 |
0.15
3 |
b
" I

L L
222 224 226 228 230 232 234 236 238 240 242 244 246 248 250 252 254 256 258 260 262 264 266
Counts (%) vs. Mass-to-Charge (m/z)

0.1

0.05 i

o

Chemical Formula: C45H460,
Exact Mass: 228.1150
Molecular Weight: 228.2863
m/z: 228.1150 (100.0%), 229.1184 (16.2%), 230.1217 (1.2%)

HRMS (ESI, m/z) calcd for C15H160; [M+H]" 229.1229, found 229.1231.
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Sample Name T3-1103 Position P1-A3 Instrument Name Instrument 1 User Name
Inj Vol 41 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-110-3.d ACQ Method 0103.m Comment Acquired Time 5/13/2018 11:54:25 PM

x10 2 [+ESI Scan (0.508 min) Frag=135.0V T3-110-3.d Subtract 12)
1

329.1519
0.95

0.9
0.85
os
0.75
0.7 437.1854
0.65
0.6
0.55
0.5
ot Se3ABE2 851.4003
0.4+ 1099.6430
0.35
0.3
0.25
02 l 991.5990
0.18 1347.8820

0.1 181.1017
764.5735

0.05
[

° L1 “J“| L
100 2000 300 400 500 _ 600 _ 700

|
1000 1100 1200 1300 1400 1500

800 _ 900
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C51H55,0,
Exact Mass: 306.1620
Molecular Weight: 306.3982
m/z: 306.1620 (100.0%), 307.1653 (22.7%), 308.1687 (2.5%)

HRMS (ESI, m/z) calcd for Co1H2,0, [M+Na]* 329.1517, found 329.1519.
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Sample Name T3-1733 Position P1-D5 Instrument Name

Inj Vol

1 InjPosition SampleType

Data Filename ~ T3-173-3.d ACQ Method 0103.m Comment

x10 1
23
22
21

2
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
|

1
0.9
08
0.7
0.6
05
0.4
0.3
0.2
0.1

+ESI Scan (0.660 min) Frag=135.0V T3-173-3.d Subtract (6)

295.1328

312.1602

L)

Instrument 1
Sample

3171163

User Name

IRM Calibration Status Success

Acquired Time

L

9/5/2018 12:15:05 AM

)

L e N
286 288 290 292 294 296 298 300 (3:02 304 306 308 310 312 314 31)6 318 320 322 32

ounts (%) vs. Mass-to-Charge (m/z

L A L
4 326 328 330 332

HRMS (ESI, m/z) calcd for C19H1803[M+H]" 295.1329, found 295.1328.

Chemical Formula: C4gH4g03

Exact Mass: 294.1256

Molecular Weight: 294.3444

m/z: 294.1256 (100.0%), 295.1289 (20.5%), 296.1323 (2.0%)
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Sample Name T3-1154 Position P1-D9 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-1154.d ACQ Method 0103.m Comment Acquired Time 5/21/2018 5:28:06 PM

x10 1 [+ESI Scan (0.381 min) Frag=135.0V T3-115-4.d

728 291.1355
7.5 269.1536
7.25
7
6.75 {
6.5
6.25 |
6
5.75
55
5.25
s |
307.1207
4.75 A
as ‘
4.25
4 |
3.75 |
3s
3.25
3
2.75 |
25
2.25 |
2 |
1.7 ‘

323.1238

1.5
1.25

1
0.75 242.2835
0.5 | 341.1342
0.25
o

367.1872
i

el Ll “ L

290 300 310 320 330 340 350 360 370 380
Counts vs. Mass-to-Charge (m/z)

i | } |
A I nNit |
240 250 260 270 280

Chemical Formula: C4gH5005
Exact Mass: 268.1463
Molecular Weight: 268.3502
m/z: 268.1463 (100.0%), 269.1497 (19.5%), 270.1530 (1.8%)

HRMS (ESI, m/z) calcd for C1gH200; [M+H]" 269.1542, found 269.1536.
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Sample Name T3-1193 Position P1-F9 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-119-3.d ACQ Method 0103.m Comment Acquired Time 5/21/2018 5:24:13 PM

%10 1 |+ESI Scan (0.819 min) Frag=135.0v T3-119-3.d
95 301.1207
°
85
8
75
7
65
6
55
5
as
4
3s 279.1382
296.1641
3
25
2
1.5

1

05

[ 11 |

285 290 295 300 305
Counts (%) vs. Mass-to-Charge (m/z)

o

Chemical Formula: C4gH150,
Exact Mass: 278.1307
Molecular Weight: 278.3450
m/z: 278.1307 (100.0%), 279.1340 (20.5%), 280.1374 (2.0%)

HRMS (ESI, m/z) calcd for C19H150; [M+H]" 279.1385, found 279.1382.
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Sample Name T3-1194 Position P1-E9 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T73-119-4.d ACQ Method 0103.m Comment Acquired Time 5/21/2018 5:26:09 PM

x10 1 |+ESI Scan (0.563 min) Frag=135.0V T3-119-4.d Subtract (5)
7
6.75
6.5
6.25
6
5.75
5.5
5.25
5
4.75
as 313.1007

4.25

335.0849
|

0.75
282 2808 304.2626

‘
i ul )
320 330 340 350 360 370 380 390 400 410

Counts (%) vs. Mass-to-Charge (m/z)

o i)
270 280 290 300 310

Chemical Formula: C4gH7FO>»
Exact Mass: 296.1213
Molecular Weight: 296.3355
m/z: 296.1213 (100.0%), 297.1246 (20.5%), 298.1280 (2.0%)

HRMS (ESI, m/z) calcd for CigH17FO, [M+K]* 335.0850, found 335.0849.
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Sample Name  T3-1253 Position PL-D9 InstrumentName Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-125-3.d ACQMethod  0103.m Comment Acquired Time 5/24/2018 7:32:23 PM

x10 5 [+ESI Scan (0.817 min) Frag=135.0V 73-125-3.d

e 315.1355

1.2
1.6
1.5
1.4
13
12 291.‘1377 347.1246
1.1 ‘

1
0.9

0.8

0.7 |
0.6
05
0.4

0.3 | 331.1266
363.1113

Al IJ.‘. |

360 370 380 390 400

0.2
325.1432

) it
280 290 300 310 320 330 340 350
Counts vs. Mass-to-Charge (m/z)

Il |

o

O

3x

Chemical Formula: CyqH500,
Exact Mass: 292.1463
Molecular Weight: 292.3716
m/z: 292.1463 (100.0%), 293.1497 (21.6%), 294.1530 (2.2%)

HRMS (ESI, m/z) calcd for CooH200; [M+Na]* 315.1356, found 315.1355.
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Sample Name  T3-1254 Position P1-09 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-125-4.d ACQ Method 0103.m Comment Acquired Time 5/24/2018 7:34:36 PM

x10 5 | *ESI Scan (0.598 min) Frag=135.0V T3-125-4.d Subtract

3.2 349:1215
3.1

22

327.1391

© Hdddduaaa N
DA NVANONDON=NG

|
344.1657
o8

381.1104
365.1099

o | SREE 1 | |
0 365 370 375 380 385 390 395

il ik

L
315 320 325 330 335 34 34! 350 35!

) 5 5 36
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: Cy3H150,
Exact Mass: 326.1307
Molecular Weight: 326.3878
m/z: 326.1307 (100.0%), 327.1340 (24.9%), 328.1374 (3.0%)

HRMS (ESI, m/z) calcd for Co3H;50, [M+H]" 327.1380, found 327.1391.
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Sample Name  T3-127-3 Position PI-E9 Instrument Name  Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-127-3.d ACQMethod  0103.m Comment Acquired Time 6/19/2018 8:56:57 PM

x10 § | +ESI Scan (0.386 min) Frag=135.0V T3-127-3.d

6.2 460.1948

6
5.8
5.6/
5.4
5.2

5
a8
a6
4.4
42

a4
a8
36
3.4
32

3
28
26
2.4
2.2

2
1.8 ) 477.2210

I

482.1769

1.6
1.4
1.2

|

|
1

1
08
0.6

04 1
b L] i
5 | N ISR | )

450 455 460 465 470 475 480

| R |
490 495 500 505 510

485
Counts vs. Mass-to-Charge (m/z)

Chemical Formula: CogHygNO3S
Exact Mass: 459.1868
Molecular Weight: 459.5998
m/z: 459.1868 (100.0%), 460.1902 (30.3%), 461.1826 (4.5%), 461.1935 (4.4%), 462.1860 (1.4%)

HRMS (ESI, m/z) calcd for CogH2oNO3S [M+H]" 460.1941, found 460.1948.
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Sample Name  T3-164-2-1 Position P1-83 Instrument Name  Instrument 1 User Name
Inj Vol Bt InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-164-2-1.d ACQMethod  0103.m Comment Acquired Time 10/22/2018 5:43:52 PM

%10 2 |+ESI Scan (1.448 min) Frag=135.0V T3-164-2-1.d Subtract (2)
- 289.1200
0.95
0.9
0.85
0.8
0.75
O 3011405
0.65 1
0.6
0.55
05
0.45
0.4
0.3s
03
0.25
0.2
0.15
0.1
0.05 |
L

o

321.1083
338.2335

Ll l.[ ISR O R Ol B

255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C4gH450,
Exact Mass: 266.1307
Molecular Weight: 266.3343
m/z: 266.1307 (100.0%), 267.1340 (19.5%), 268.1374 (1.8%)

HRMS (ESI, m/z) calcd for C1gH;50, [M+Na]" 289.1199, found 289.1200.
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Sample Name  T3-163 Position P1-D4 Instrument Name  Instrument 1
Inj Vol 1 InjPosition SampleType Sample
Data Filename  T3-163.d ACQMethod  0103.m Comment

x10 2

1
0.95
0.9
0.85
o8
0.75
0.7
0.65
0.6
0.55
0s
0.45
04
0.35
03
0.25
0.2
0.15
0.1
0.05

HRMS (ESI, m/z) calcd for C1gH240, [M+H]" 273.1849, found 273.1847.

+ESI Scan (1.321 min) Frag=135.0V T3-163.d Subtract (4)

273.1847
|

[
[ 2951667

290.2106

| 1

User Name
IRM Calibration Status Success
Acquired Time 8/20/2018 9:14:00 PM

o N
240 245 250 255 260 265 270 275 280 285 290 295 300 305

Counts (%) vs. Mass-to-Charge (m/z)

310 315 320 325 330 335 340

Chemical Formula: C4gH540,
Exact Mass: 272.1776
Molecular Weight: 272.3820
m/z: 272.1776 (100.0%), 273.1810 (19.5%), 274.1843 (1.8%)
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Sample Name T3-197-1 Position P1-F5 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-197-1.d ACQ Method 0103.m Comment Acquired Time 9/29/2018 5:24:40 PM

x10 2 | +*ESI Scan (3.774 min) Frag=150.0V T3-197-1.d Subtract (2)

1 } ; ! ! | sl | _391.2086 l §

0.95 + 4 i 1
0.9 = o [ e —t —

) ul S

0.85 A T T 1 Jaisiiadts
osl

078 H—f—1— 1 — ——
0.7
0.65
06 . —_— —_— - —
0.55 — ! 4 e
0.5+ ‘
0.454 - . — e
0.4 f
028 393.2236
0.3 — — 1

S b 392.2156

0.2 : 1
| 390.2113

0.15+4-— —- +

0411 1 f 1 I I I 1 || 3942272

e B i e BSSR o d f od | SR il | AN S S - R Sl s

| | | | | | | | | | |

ol ) Bila

384 385 386 387 388 380 390 391 302 303 304 305 396 397 398 399 400 401 402
Counts (%) vs. Mass-to-Charge (m/z)

Chemical Formula: C54H>gBO4
Exact Mass: 392.2159
Molecular Weight: 392.2957

m/z: 392.2159 (100.0%), 393.2192 (26.0%), 391.2195 (24.8%), 392.2229 (6.4%), 394.2226 (3.2%)

HRMS (ESI, m/z) calcd for Cp4H29BO, [M+H]™ 393.2232, found 393.2236.
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Sample Name  T3-149 Position P1-F1 Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T3-149.d ACQ Method 0103.m Comment Acquired Time 7/21/2018 12:15:14 AM

%10 1 | +ESI Scan (0.771 min) Frag=135.0V T3-149.d
o5 * 4032441

°

85

8

7.5

7

6.5

6

55

= 421.2535
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4
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3
|

ran |

1

" 443.2345
|

05 | l ‘
L1 ‘ a1s200a | || sl “
. b J

400 405 410 415

f A
440 445 450

420 425 430 435
Counts (%) vs. M ass-to-Charge (m/z)

Chemical Formula: Cy7H350,Si
Exact Mass: 420.2485
Molecular Weight: 420.6590
m/z: 420.2485 (100.0%), 421.2518 (29.2%), 421.2480 (5.1%),
422.2552 (4.1%), 422.2453 (3.3%), 422.2514 (1.5%)

HRMS (ESI, m/z) calcd for Co7H360,Si [M+H]" 421.2557, found 421.2535.
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Sample Name T3-150-1 Position P1-EL Instrument Name Instrument 1 User Name

Inj Vol 1

InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  T3-150-1.d ACQ Method 0103.m Comment Acquired Time 7/21/2018 12:17:23 AM

%10 2 [+ESI Scan (0.468 min) Frag=135.0V T3-150-1.d Subtract (4)

1
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0.9
0.85
0.8
0.75
0.7
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0.55
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o
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‘. | | I ! ! 1
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Counts (%" vs. Mass-to-Charge (m/z)

OTIPS Ph

/I

—

OH

9

Chemical Formula: Co7H350,Si
Exact Mass: 420.2485
Molecular Weight: 420.6590
m/z: 420.2485 (100.0%), 421.2518 (29.2%), 421.2480 (5.1%),
422.2552 (4.1%), 422.2453 (3.3%), 422.2514 (1.5%)

HRMS (ESI, m/z) calcd for Co7H360,Si [M+NH,]* 438.2823, found 438.2827.
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Sample Name  Unavailable Position Unavailable Instrument Name  Unavailable User Name Unavailable

Inj Vol Unavailable InjPosition Unavailable SampleType Unavalable IRM Calibration Status Success

Data Filename  T3-203-2-1.d ACQ Method Comment Sample information is  Acquired Time Unavailable
unavailable

x10 2 |+ESI Scan (0.807 min) Frag=135.0V T3-203-2-1.d Subtract (3)

288.1111

0.85 T -
0.76 320.1019

0.65 t ¥
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0.5 —

03 304.1074 336.0949

0.2 + 352.0912

0.15 -1
365.2340 |

l 1 392.3166
Dl bl ll‘ll x‘uL 1.[”1[ " )

) s |
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Counts (%) vs. Mass-to-Charge (m/z)

264.1124

[ SRS R

3a-D

Chemical Formula: C4gH15DO>
Exact Mass: 265.1213
Molecular Weight: 265.3246
m/z: 265.1213 (100.0%), 266.1247 (19.5%), 267.1280 (1.8%)

HRMS (ESI, m/z) calcd for C1gH;5D0, [M+Na]* 288.1105, found 288.1111.
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