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1. General Information

All the starting materials were obtained from commercial sources and used without further
purification unless otherwise noted. 'H and >C NMR spectra were recorded at ambient temperature in
CDCIl; or DO on a Bruker ACF300 or AMX500 (500 MHz) spectrometer. The chemical shifts are
reported in parts permillion (ppm) relative to CDCs (8 = 7.26) for 'H-NMR and relative to the central
resonances of CDCl; (6 = 77.0) for *C-NMR. Multiplicity was indicated as follows: s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublet), br s (broad singlet). Coupling
constants (J) were reported in Hertz (Hz). Low resolution mass spectra were obtained on a
Finnigan/MAT LCQ pectrometer in ESI mode, and a Finnigan/MAT 95-T mass spectrometer in FAB
mode. All high resolution mass spectra were obtained on a Finnigan/MAT 95XL-T spectrometer. For
thin layer chromatography (TLC), Merck pre-coated TLC plates (Merck 60 F254) were used, and
compounds were visualized with a UV light at 254 nm. Further visualization was achieved by staining
with iodine, or ceric ammonium molybdate followed by heating on a hot plate. Flash chromatographic
separations were performed on 200-300 mesh silica gel. Enantiomeric excess was determined by HPLC
analysis using chiral column described below in detail. Optical rotations were measured with
polarimeter.

All the chiral phosphine catalysts were prepared by following our previously reported procedures.!"

All the 3-fluoro-substituted oxindoles were synthesized based on known methods reported in

literature.*!

The absolute configuration of 7a; was assigned by comparing optical rotation of the corresponding
derivative 9 (Scheme S3) with the value reported in the literature,””! and the configuration of other

y-addition products were assigned by analogy.



2. Optimization of Reaction Conditions

OH OR
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Scheme S1: Chiral phosphine catalysts used in this study.
(TBDPS = tert-butyldiphenylsilyl, TBS = tert-butyldimethylsilyl, TMS = trimethylsilyl, Ts = 4-toluenesulfonyl)

A. Optimization of conditions for y-Addition of 3-fluoro-oxindoles

Table S1: Asymmetric y-addition of 3-fluoro-oxindole 5a with allenoate 6¢C catalyzed by different

chiral phosphines in toluene

F F ./ CO.Bn
—= cat. (10 mol%) N\
o + N\ —— 0
N CO2Bn  {oluene, RT N
R

6c R
5a4: R = Boc, 5a;: R = Cbz 7a4-3: R = Boc, 7a,: R = Cbz
5a3: R = Ac, 5a4: R=Me 7a;: R=Ac, 7a;; R =Me
Entry Cat. R(5a) t [h] Yield [%]™ ee [%]
1 la Boc(5a;) 1 88 32
2 1b Boc(5a1) 0.5 95 55
3 1c Boc(5a1) 1 88 41

4 1d Boc(5a1) 0.5 98 77




5 2a Boc(5ay) 1 95 90

6 2b Boc(5a;) 1 93 90
7 2c Boc(5a;) 2 88 88
8 2d Boc(5a;) 2 89 64

9 2e Boc(5a;) 2 93 93
10 2f Boc(5a;) 2 92 92
11 29 Boc(5a;) 2 95 93
12 3 Boc(5a3) 2 90 6
13 4 Boc(5a;) 2 90 9
14 29 Cbz(5a,) 2 86 93
15 29 Ac(5a3) 4 82 83
16 29 Me(5a4) 4 <5 -

[a] Reactions were performed with 5a (0.05 mmol), 6¢ (0.06 mmol) and catalyst (0.005 mmol) in toluene (0.5 mL) at

room temperature. [b] Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.

Table S2: Asymmetric y-addition of 3-fluoro-oxindole (5a;) with different allenoates (6) catalyzed by

phosphine catalyst 2g in toluene

R o~ TCOR
@ES‘:O —— 2g (10 mol%) \ OTBDPS
N . * 6_\002R toluene N © /'\(\Pph2
Boc
531 7 (6] NH
O Ao O
7~ o] o ‘al FsC CF5
70 ///\‘c() { ///\\c() ///\\((D 2
6e 6f 69
Entry R (6) 7 Yield [%]™ ee [%]
1 Me(6a) 7as-1 92 91

2 t-Bu(6b) 7a3-2 90 91




3 Bn(6c) 7a:-3 95 93

4 6d 7a3-4 91 93
5 6e 7a3-5 92 93
6 6f 7a,-6 89 92
7 6g Tay-7 85 86
8 Ph(6h) 7a,-8 88 77

[a] Reaction conditions: 5a; (0.05 mmol), 6 (0.06 mmol), and the catalyst 2g (0.005 mmol) in toluene (0.5 mL). [b]
Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.

Table S3: Asymmetric y-addition oxindole 5a; with allenoate 6¢ catalyzed by 2g: optimizing the

solvents and other reaction conditions !

OTBDPS
F F ./ —COBn 0w NH P
@Eg:o . == 2g (10 mol%) @EKFO
'éloc gc CO2Bn solvent T Eon:
5a, 7a,-3 FsC CF3
2g
Entry Solvent T [°C] t [h] Yield [%]™ ee [%]“
1 toluene RT 2 95 93
2 xylene RT 2 95 90
3 Et,O RT 2 88 73
4 CHCl; RT 4 90 88
5 CH,(Cl, RT 4 92 92
6 EA RT 6 81 45
7 toluene 0 12 83 69

[a] Reaction conditions: 5a; (0.05 mmol), 6¢ (0.06 mmol), and the catalyst 2g (0.005 mmol) in solvent (0.5 mL). [b]
Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.



F Me

Me /~CO,Bn
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n *
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Bn

5a,
F
§<B " E /~CO.,Bn
— + 0 (29) 10 mol%
CO,Bn * )
6i N toluene, RT 0]
) 5a Boc N
1 7a.- Boc
6 h, <5% yield
Scheme S2: Reactions of a-substituted and y-substituted allenoates (6i and 6j) with

N-Boc-3-fluoro-oxindole (5a;) by catalyst 2g.

3. Proposed Reaction Cycle

OTBDPS

_//—coan /‘\‘/\PPhg

RS Os_NH
_ _o:\
©\>N\FO = PR CO,Bn
Boc FsC CF4

i30c Boc

Figure S1: Proposed catalytic cycle.
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Figure S2. Proposed transition-state model.

Table S4. Asymmetric y-addition promoted by different phosphine catalysts: investigating the
H-bonding effect.[

F
R~/ CO.Bn
©\/g:0 — :\ w()») B \/\ 2
N CO2BNn  toluene, RT 0
R 6¢c N
5a;: R=Boc;5a:R=H R
OTBDPS 784 R = Boc
PPh, 7a"R=H
@) N\R
20:R=H
29': R=Me
F3C CF3
Entry Sub. Cat. t [h] 7/Yield [%]™ e %
1 oo 29 2 7a195 53
: e 29’ 4 7a/85 37
’ = 29 2 7a’/81 43

[a] Reaction conditions: substrate (0.05 mmol), 6¢ (0.06 mmol), and catalyst (0.005 mmol) in toluene (0.5 mL) at room
terature. [b] Isolated yield. [c] Determined by HPLC analysis on a chiral stationary phase.



4. Preparation of the 3-fluoro-substituted oxindoles

General procedure for preparing 3-fluoro-substituted oxindoles 5:1!

F
N Boc,0 N NaH, THF X
N TEA,DMAP,DCM Z >N NSFI Z~N
H Boc Boc

5-1 5

All 3-fluoro-substituted oxindoles 5 were prepared from compounds 5-1 via known fluorination
using NFSI as F-source following literature procedure (16-48% yields).l”! Substrates 5a-c and 5f-h are
known compounds, and their characterization data were in agreement with those reported in the

literature.'”! Unknown compounds 5d, 5e and 5a’ were fully characterized.

tert-Butyl 6-bromo-3-fluoro-2-oxoindoline-1-carboxylate (5d)

A white sold; 'H NMR (500 MHz, CDCls) ¢ 8.13 (s, 1H), 7.40-7.35 (m, 2H), 5.70 (d, J = 51.1 Hz, 1H),
1.64 (s, 9H); B3C NMR (125 MHz, CDCl5) ¢ 168.34 (d, J= 18.2 Hz), 148.40, 141.89 (d, J = 4.6 Hz),
128.14 (d, J=2.7 Hz), 127.08, 125.81 (d, J = 3.6 Hz), 119.23, 85.62, 85.23 (d, J = 189.5 Hz), 27.99; Pp

NMR (282.38 MHz, CDCl;) & -187.10 (d, J = 51.5 Hz); HRMS (ESI) m/z calcd C;3H;3BrFNNaO;
[M+Na] = 351.9955, found = 351.9950.

tert-Butyl 3-fluoro-2-oxo-5-(trifluoromethyl)indoline-1-carboxylate (5¢)

F

FsC
O
N

Boc
S5e



A white sold; "H NMR (500 MHz, CDCl3) § 7.95 (d, J = 8.8 Hz, 1H), 7.39 (s, 1H), 7.31 (d, J = 8.9 Hz,
1H), 5.71 (d, J = 50.4 Hz, 1H), 1.63 (s, 9H); °C NMR (125 MHz, CDCL3) § 168.17 (d, J= 17.3 Hz)
148.45, 146.10, 139.35 (d, J = 4.6 Hz), 124.61, 123.15 (d, J = 17.3 Hz), 121.43, 119.24 (d, J = 32.8 Hz),
116.99, 85.54, 85.19 (d, J = 190.4 Hz), 27.98; '°F NMR (282.38 MHz, CDCls) & -58.28, -188.44 (d, J =
50.5 Hz); HRMS (ESI) m/z caled Cy4H3F4NNaO; [M+Na] " = 342.0729, found = 342.0720.

3-Fluoroindolin-2-one (5a’)

F
(Lo
N
H

5a'

A white sold; "H NMR (500 MHz, CDCls) § 9.07 (s, 1H), 7.45 (d, J = 7.6 Hz, 1H), 7.34 (t, J = 7.6 Hz, 1H),
7.09 (t,J = 7.6 Hz, 1H), 6.94 (d, J = 8.2 Hz, 1H), 5.74 (d, J = 51.1 Hz, 1H); °C NMR (125 MHz, CDCls)
§173.87 (d, J= 18.2 Hz), 141.96 (d, J = 5.5 Hz), 131.51 (d, J = 2.7 Hz), 126.27, 123.32 (d, J = 2.7 Hz),
123.26 (d, J = 16.4 Hz), 110.90, 86.67 (d, J = 188.6 Hz); "°F NMR (282.38 MHz, CDCls) & -193.68 (d, J
= 50.5 Hz); HRMS (ESI) m/z calcd CsHgFNNaO [M+H]" = 174.0331, found = 174.0229.

5. Representative Procedure for y-Addition of 3-Fluorinated Oxindoles

OTBDPS
F F /'\(\Pph
. CO,Bn 2
N COOBN 24 (10 mol%) w7 €O, o K
I ]/ X
RL o + | LN ¢ o
Z~N “ toluene, RT L N
Boc Boc
5 6c ! FsC CF
3 3
29

To dried schlenk tube equipped with a stirrer bar were added 3-fluoro-oxindole 5a; (12.5 mg, 0.05 mmol)
and catalyst 2g (3.8 mg, 0.005 mmol), followed by the addition of dry toluene (0.5 mL). Allenoate 6¢
(10.5 mg, 0.06 mmol) was slowly added via syringe, and the reaction mixture was stirred at room
temperature for 2 h. Then, the solvent of toluene was removed under reduced pressure, and the residue
was purified by column chromatography on silica gel (hexane/ethyl acetate = 15:1) to afford 7a; (20.3
mg, 95% yield) as a white foam.



(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-3-fluoro-2-oxoindoline-1-carboxylate (7a;)

F
N
S N"ScooBn
0
N

Boc
7a1

A white foam; [a]*p =+25.5 (¢ 0.40, CHCl;); '"H NMR (500 MHz, CDCls) § 7.91 (d, J = 8.2 Hz, 1H),
7.47-7.41 (m, 2H), 7.38-7.31 (m, 5H), 7.22 (d, J = 7.6 Hz, 1H), 6.90-6.83 (m, 1H), 5.97 (d, J = 15.8 Hz,
1H), 5.17 (s, 2H), 3.15-3.09 (m, 1H), 2.97-2.88 (m, 1H), 1.63 (s, 9H); °*C NMR (125 MHz, CDCls) &
170.01 (d, J =21.0 Hz), 165.25, 148.51, 140.11 (d, J = 4.6 Hz), 138.78 (d, J = 7.3 Hz), 135.74, 131.83
(d, J=3.6 Hz), 128.53, 128.23, 128.12, 126.71, 125.09 (d, J = 2.7 Hz), 124.86, 123.92 (d, J = 19.1 Hz),
115.72, 91.69 (d, J = 189.5 Hz), 85.19, 66.31, 38.34 (d, J = 30.1 Hz), 27.98; ’F NMR (282.38 MHz,
CDCl;) 6 -149.02 (dd, Ji» = 12.4 Hz, J;53 = 18.6 Hz); HRMS (ESI) m/z calcd for C4H4FNNaOs
[M+Na] =448.1531, found = 448.1543; The ee value was 93%, tg (major) = 25.3 min, tg (minor) = 22.4
min (Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-1038 R_IE-5-1-254.lcd
mV
] DetA Ch1
304
«
] @
204 & .
1 &
1 &8
10
0_
| | T —7 ™7 T T
125 15.0 17.5 20.0 25 25.0 27.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Arca Height Arca % Height %
1 21.853 662268 18680 49.820 56.644
2 25.069 667055 14298 50,180 43.356
Tota 1329323 32979 100,000 100.000

Racemic 7a



<Chromatogram>

mV 50-

C:\LabSolutions\zShimadzu\WTL-1038(A)_IE-5-1-254 lcd

a0}
30

20

22433

25.290

DetA Ch1

—
125

1 Det.A Ch1/254nm

Detector A Chl 254nm

PeakTable

8]
(4]

Peak#

Ret. Time

Area

Height

Area %

Height %

22433

66991

1856

3.694

5.340

1
>

25.290

1746754

32907

96.306

94.660

Tota

1813745

34763

100.000

100.000

min

Enantiomerically enriched 7a

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-5-chloro-3-fluoro-2-oxoindoline-

1-carboxylate (7b)
o _
Cl SN ScooBn
o)
N

Boc
7b

A white foam; [a]*p =+29.8 (¢ 0.64, CHCl;); '"H NMR (500 MHz, CDCls) 6 7.88 (d, J = 8.8 Hz, 1H),
7.43 (dt, J1» = 1.9 Hz, J;3 = 8.9 Hz, 1H), 7.40-7.37 (m, 1H), 7.35-7.31 (m, 5H), 6.84-6.78 (m, 1H),
5.98 (d, J = 15.8 Hz, 1H), 5.17 (s, 2H), 3.12-3.05 (m, 1H), 2.98-2.90 (m, 1H), 1.62 (s, 9H); °C NMR
(125 MHz, CDCl3) 6 169.33 (d, J=21.0 Hz), 165.12, 148.34, 138.63 (d, J = 5.5 Hz), 138.00 (d, J = 7.4
Hz), 135.70, 131.87 (d, J = 2.7 Hz), 130.73 (d, J = 2.7 Hz), 128.58, 128.28, 128.15, 127.13, 125.54 (d,
J=19.1 Hz), 125.01, 117.15, 91.34 (d, J = 191.3 Hz), 85.60, 66.42, 38.23 (d, J = 29.2 Hz), 27.97; °F
NMR (282.38 MHz, CDCls) 6 -149.61 (t, J = 14.4 Hz); HRMS (ESI) m/z calcd for C,4H,3FCINNaOs
[M+Na] =482.1141, found = 482.1150; The ee value was 83%, tg (major) = 16.9 min, tg (minor) = 14.6
min (Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).




<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1040 R_IE-5-1-254 lcd

mV
Det A Ch1
50 B
-
z
©w
2
25+
0_
—_— - - - — — - —
5.0 75 10.0 125 15.0 17.5 20.0 225
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14.497 1047554 42149 50.344 60.232
2 17.016 1033247 27829 49.656 39.768
Tota 2080802 69978 100.000 100.000
Racemic 7b
<Chromatogram>
C:\LabSolutions\zS himadzu\WTL-1040_|E-5-1-254 lcd
mV
125 Det A Ch1
] o
] 8
100—‘ ©
754
50
] g
257 <
o AN
A I I I I I 1 )
5.0 75 10.0 125 15.0 17.5 20.0 225
min
1 DetA Ch1/254nm
Peak Table
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14.569 339868 13433 8.520 12.462
2 16.859 3649168 94358 91.480 87.538
Total 3989036 107792 100.000 100.000

Enantiomerically enriched 7b

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-6-chloro-3-fluoro-2-oxoindoline-

1-carboxylate (7¢)




F
N~
NF">cooBn
0
Cl N

Boc
7c

A white foam; [a]*p = +43.4 (¢ 0.47, CHCl3); '"H NMR (500 MHz, CDCl3) & 7.99 (s, 1H), 7.38-7.32 (m,
6H), 7.21 (dd, J;» = 1.3 Hz, J,3 = 8.2 Hz, 1H), 6.86-6.80 (m, 1H), 5.98 (d, J = 15.1 Hz, 1H), 5.17 (s,
2H), 3.14-3.07 (m, 1H), 2.94-2.85 (m, 1H), 1.63 (s, 9H); °C NMR (125 MHz, CDCl3) § 169.57 (d, J =
21.0 Hz), 165.17, 148.27, 141.06 (d, J = 5.5 Hz), 138.23 (d, J=7.3 Hz), 137.87 (d, J = 3.7 Hz), 135.67,
128.58, 128.31, 128.19, 127.02, 125.82, 125.28 (d, J = 2.8 Hz), 122.08, 116.60, 91.27 (d, J = 190.5
Hz), 85.78, 66.43, 38.21 (d, J = 29.2 Hz), 27.95; "°F NMR (282.38 MHz, CDCl;) & -148.82 (dd, J;, =
12.4 Hz, J;3 = 19.6 Hz); HRMS (ESI) m/z calcd for C,4H,3FCINNaOs [M+Na] = 482.1141, found =
482.1147; The ee value was 94%, tg (major) = 15.3 min, tg (minor) = 13.7 min (Chiralcel IE, A =254 nm,
5% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-1039 R_IE-5-1-254.Icd
mV- 40
| 2 DelA Chi
©
2
30 §
©
20+
104
0
- ] —————————
5.0 75 10.0 125 150 17.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 13.633 793056 33674 50.105 57.069
2 15.506 TR9T27 25332 49.895 42931
Tota 1582783 59006 1 00.000 100.000

Racemic 7¢



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1039_IE-5-1-254.|cd

mV
Det.ACh1
150- 8
1 o
100+
50
| e
C.
| T T T — T 1 . T 7
5.0 75 10.0 125 15.0 17.5
min

1 Det.ACh1/254nm

PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Arca % Height %
1 13.719 151912 6282 3.179 4.533
2 15.306 4627221 132303 96.821 95.467
Tota 4779132 138585 100.000 100.000

Enantiomerically enriched 7¢

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-6-bromo-3-fluoro-2-oxoindoline-

F
A
S NF"cooBn
0
Br N

Boc

1-carboxylate (7d)

7d
A white foam; [a]*p =+34.6 (¢ 0.77, CHCl3); '"H NMR (500 MHz, CDCls) § 8.16 (s, 1H), 7.39-7.33 (m,
7H), 6.85-6.79 (m, 1H), 5.98 (d, J = 15.8 Hz, 1H), 5.17 (s, 2H), 3.13-3.06 (m, 1H), 2.93-2.85 (m, 1H),
1.63 (s, 9H); °C NMR (125 MHz, CDCl3) & 169.50 (d, J =21.0 Hz), 165.17, 148.29, 141.09 (d, J = 4.6
Hz), 138.27 (d, J = 7.3 Hz), 135.69, 128.60 (d, J = 12.8 Hz), 128.33, 128.20, 128.02, 127.85, 127.07,
126.06, 122.75 (d, J = 19.1 Hz), 119.39, 91.33 (d, J = 190.4 Hz), 85.80, 66.44, 38.18 (d, J = 29.2 Hz),
27.97; "’F NMR (282.38 MHz, CDCl3) & -149.24 (dd, J,, = 12.4 Hz, J, 3 = 19.6 Hz); HRMS (ESI) m/z
caled for Co4sHo3BrFNNaOs [M+Na]+ =526.0636, found = 526.0645; The ee value was 94%, tg (major) =
15.8 min, tg (minor) = 14.1 min (Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1054 R_IE-5-1-254.lcd

mV
100 DetA Chi
754
] 2
50 X 5
] ©
25
o
1 L I I
100 125 15.0 175
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14,051 1188842 46658 50.085 55425
2 15.856 1184820 37524 49915 44575
Total 2373661 84182 100.000 100.000
Racemic 7d
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-1054(3)_IE-5-1-254.Icd
mV
Det.A Ch1
50
[=1]
2
2
25+
g
i
o s g
T T T ‘ T T T T T T
10.0 125 15.0 17.5
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14.143 32090 1685 2.615 4.127
2 15.809 1195056 39130 97.385 95.873
Tota 1227146 40814 100.000 100.000

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-3-fluoro-2-oxo-5-(trifluoromethylindoline-

Enantiomerically enriched 7d

1-carboxylate (7¢)




F
W /
FaC NS cooBn
0
N

Boc
Te

A white foam; [a]*p =+26.7 (¢ 0.27, CHCLs); '"H NMR (500 MHz, CDCls) § 7.98 (d, J = 8.8 Hz, 1H),
7.37-7.31 (m, 6H), 7.27 (d, J = 8.2 Hz, 1H), 6.87-6.81 (m, 1H), 5.99 (d, J = 15.8 Hz, 1H), 5.17 (s, 2H),
3.15-3.08 (m, 1H), 2.95-2.86 (m, 1H), 1.63 (s, 9H); *C NMR (125 MHz, CDCl;) § 169.44 (d, J = 21.0
Hz), 165.06, 148.34, 146.07, 138.55 (d, J=5.5 Hz), 137.87 (d, J = 6.4 Hz), 135.69, 128.57, 128.29 (d,
J=16.2 Hz), 127.32, 125.45 (d, J = 19.1 Hz), 124.68, 121.40, 119.35, 118.16, 117.18, 91.30 (d, J =
192.2 Hz), 85.73, 66.45, 38.32 (d, J = 29.2 Hz), 27.97; ’F NMR (282.38 MHz, CDCl;) & -58.28,
-150.80 (dd, J;» = 13.4 Hz, J;3 = 20.6 Hz); HRMS (ESI) m/z calcd for C,sHpFsNKOs [M+K]" =
532.1149, found = 532.1143; The ee value was 92%, tg (major) = 8.8 min, tg (minor) = 8.2 min
(Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1045 R_IE-5-1-254.lcd
mV

1 DetA Ch1
100+

8228

75]

8.826

25

0.

0.0 25 5.0 7.5 10.0
1 Det.A Ch1/254nm

Peak Table
Detector A Chl 254nm
Peakif Ret. Time Area Height Area % Height %
1 8.228 1018655 76568 49417 53314
2 8.826 1042694 67048 50.583 46.686
Tota 2061350 143615 100.000 100.000

Racemic 7e



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1045_IE-5-1-254 lcd

mV
] Det. A Ch1
ZDD—‘ F_;
| (-]
150
100
501
S
] -]
0
_—
0.0 25 5.0 7.5 10.0
min

1 Det.A Ch1/254nm

PeakTable
Detector A Chl 254nm
Pealks# Ret. Time Area Height Area % Height %
1 8.249 126296 9143 4.297 5.079
2 8.788 2812956 170864 95,703 94 921
Tota 2939251 180008 100.000 100.000

Enantiomerically enriched 7e

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-3-fluoro-5-methyl-2-oxoindoline-

1-carboxylate (71)

F
W /
Me NF"ScooBn
0
N
Boc
f

7

A white foam; [a]*p =+17.1 (¢ 0.88, CHCls); '"H NMR (500 MHz, CDCls) § 7.76 (d, J = 8.2 Hz, 1H),
7.38-7.31 (m, 5H), 7.25-7.21 (m, 2H), 6.86-6.80 (m, 1H), 5.99 (d, J = 15.5 Hz, 1H), 5.17 (s, 2H),
3.12-3.05 (m, 1H), 2.97-2.91 (m, 1H), 2.35 (s, 3H), 1.62 (s, 9H); >*C NMR (125 MHz, CDCl) & 170.26
(d, J=21.0 Hz), 165.31, 148.59, 138.91 (d, J = 7.3 Hz), 137.76 (d, J = 5.5 Hz), 135.79, 134.97 (d, J =
2.7 Hz), 132.35 (d, J = 2.7 Hz), 128.56, 128.26, 128.13, 126.63, 125.27, 123.86 (d, J = 18.2 Hz),
115.55, 91.86 (d, J = 189.5 Hz), 85.02, 66.31, 38.36 (d, J = 30.1 Hz), 28.02, 20.98; "’F NMR (282.38
MHz, CDCls) 6 -148.47 (dd, J,» = 13.4 Hz, J; 3 = 18.6 Hz); HRMS (ESI) m/z calcd for C,sH,sFNNaOs
[M+Na] = 462.1687, found = 462.1701; The ee value was 90%, tg (major) = 27.9 min, tg (minor) = 23.3
min (Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1037 R_IE-5-1-254.lcd

LAV
= DeLA Ch1
204 5
&
15+
@
8
]
10+
5
0_
— — ——— —
17.5 20.0 225 250 275 30.0 325
min
1 Det. A Ch1/254nm
Peak Table
Detector A Chl 254nm
Peakit Ret. Time Area Height Area % Height %
1 23.181 668231 17336 49.995 60.721
2 28.088 668365 11215 50.005 39.279
Total 1336596 28551 100.000 100.000
Racemic 7f
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-1037_|E-5-1-254.lcd
mV 40
Det. A Ch1
30 ©
] 8
M
20
10-
©
8
i 8
0
- — T 7¥7———T7————7—T——T—T7—T—T
17.5 200 225 250 27.5 30.0 325
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peaks Ret. Time Area Height Area % Height %
1 23.306 85735 2019 5.256 7.880
2 27.896 1545369 23599 94.744 92.120
Tota 1631104 25618 100,000 100,000

Enantiomerically enriched 7f

(R,E)-tert-Butyl 3-(4-(benzyloxy)-4-oxobut-2-enyl)-3-fluoro-5-methoxy-2-oxoindoline-1-

carboxylate (7q)




F
MeO SN >cooBn
0
N
Boc
79

A white foam; [a]*p =+15.6 (¢ 0.40, CHCl3); '"H NMR (500 MHz, CDCls) § 7.82 (d, J = 8.8 Hz, 1H),
7.38-7.31 (m, SH), 6.98-6.94 (m, 2H), 6.88-6.82 (m, 1H), 5.99 (d, J = 15.8 Hz, 1H), 5.16 (s, 2H), 3.77
(s, 3H), 3.13-3.06 (m, 1H), 2.95-2.86 (m, 1H), 1.62 (s, 9H); *C NMR (125 MHz, CDCl5) § 170.19 (d, J
=21.0 Hz), 165.25, 157.15 (d, J = 2.7 Hz), 148.61, 138.75 (d, J = 7.3 Hz), 135.76, 133.24 (d, J = 5.5
Hz), 128.56, 128.27 (d, J = 10.9 Hz), 126.79, 124.97 (d, J = 18.2 Hz), 117.02, 117.00, 116.88, 110.46,
91.92 (d, J = 190.5 Hz), 84.99, 66.34, 55.67, 38.42 (d, J = 29.2 Hz), 28.03; "’F NMR (282.38 MHz,
CDCl3) 6 -149.56 (dd, J,, = 14.4 Hz, J;5 = 19.6 Hz); HRMS (ESI) m/z calcd for CsHsFNNaOg
[M+Na] = 478.1636, found = 478.1647; The ee value was 94%, tg (major) = 33.0 min, tg (minor)=31.7
min (Chiralcel IE, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1036 R_IE-5-1-254.Icd
mV

] DetA Chi
40

30

31720
33453

20

10

0.

20 25 30 35 40
min
1 Det.A Ch1/254nm

PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 31.720 1258281 22182 49.550 53.678
2 33.453 1281161 19142 50.450 46.322
Total 2539442 41323 100.000 100.000

Racemic 7g



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1036_IE-5-1-254.lcd
mV

DetA Ch1
] 2
404 *
4 o
i ]
30
20
104 ~
] R
] =)
0
L 1 1 1 1
20 25 30 35 40
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peals? Ret. Time Area Height Area % Height %
1 31.792 77738 1766 2.875 4.769
2 32.973 2625807 35270 97.125 95.231
lota 2703545 37037 100.000 100.000

Enantiomerically enriched 79

(R,E)-tert-Butyl
3-(4-(benzyloxy)-4-oxobut-2-enyl)-3-fluoro-5,7-dimethyl-2-oxoindoline-1-carboxylate (7h)

F
RN /
Me NF"ScooBn

@)

N
Boc
Me

7h

A white foam; [a]*p =+12.4 (¢ 0.36, CHCl3); '"H NMR (500 MHz, CDCl3) & 7.37-7.32 (m, 5H), 7.05 (s,
2H), 6.85-6.79 (m, 1H), 5.97 (d, J = 15.8 Hz, 1H), 5.16 (s, 2H), 3.08-3.01 (m, 1H), 2.97-2.88 (m, 1H),
2.31 (s, 1H), 2.19 (s, 1H), 1.60 (s, 9H); *C NMR (125 MHz, CDCls) & 171.25 (d, J = 21.0 Hz), 165.29,
148.41, 139.05 (d, J = 7.3 Hz), 136.14 (d, J = 5.5 Hz), 135.86, 135.28 (d, J = 3.7 Hz), 134.96 (d, J =
2.7 Hz), 128.54, 128.21, 128.11, 126.50, 125.26 (d, J = 18.2 Hz), 124.55, 122.79, 92.61 (d, J = 190.4
Hz), 85.28, 66.26, 38.57 (d, J = 30.1 Hz), 27.76, 20.85, 19.48; '°’F NMR (282.38 MHz, CDCl;) &
-149.29 (t, J = 12.4 Hz); HRMS (ESI) m/z calcd for CsHosFNNaOs [M+Na] = 476.1844, found =
476.1858; The ee value was 90%, tg (major) =22.2 min, tg (minor) = 19.1 min (Chiralcel IE, A =254 nm,
5% i1-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1041(2) R_IE-5-1-254.1cd

mV
Det.A Ch1
154 o
g
-]
o
]
104 q
5_
0
— — T — -
5 10 15 20 25
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peaki Ret. Time Area Height Area % Height %
1 19.422 339283 11837 50.253 58.095
2 22.829 335873 8538 49.747 41.905
Total 675156 20375 100.000 100.000
Racemic 7h
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-1041_IE-5-1-254.lcd
™V 100
] Det A Ch1
1 @
1 -
?51 N
50_
254
] 8
1 2
o AN ]
—,— 7
5 10 15 20 25
min
1 DetA Ch1/254nm
Peak Table
Detector A Chl 254nm
Peaki# Ret. Time Area Height Area % Height %
1 19.128 155331 5679 5.327 7.578
2 22.189 2760546 69264 94.673 92.422
Tota 2015876 74943 100.000] 100.000

Enantiomerically enriched 7h

(R,E)- Benzyl 4-(3-fluoro-2-oxoindolin-3-yl)but-2-enoate (7a’)




F
SN c00Bn
0
N
H

7a

A white foam; [a]*p = +5.6 (¢ 0.22, CHCl3); "H NMR (500 MHz, CDCl3) & 7.50 (d, J = 7.0 Hz, 1H),
7.38-7.32 (m, 5H), 7.13 (t, J = 7.6 Hz, 1H), 6.97 (dt, J;» = 4.4 Hz, J,3 = 15.8 Hz, 1H), 6.75 (d, J = 8.2
Hz, 1H), 5.97 (dt, J,2, = 1.9 Hz, J, 3= 15.8 Hz, 1H), 5.78 (d, J = 51.1 Hz, 1H), 5.16 (s, 2H), 4.55-4.50
(m, 1H), 4.42-4.37 (m, 1H); >C NMR (125 MHz, CDCl5) § 170.85 (d, J = 18.2 Hz), 165.17, 143.26 (d,
J=4.6 Hz), 140.53, 135.53, 131.58 (d, J = 2.7 Hz), 128.60, 128.40 (d, J = 2.7 Hz), 126.40, 123.67 (d,
J=2.7 Hz), 123.10, 122.75 (d, J = 16.4 Hz), 109.28, 85.97 (d, J = 188.6 Hz), 66.63, 40.62; '’F NMR
(282.38 MHz, CDCl3) & -192.47 (d, J = 50.5 Hz); HRMS (ESI) m/z calcd for C19H;sFNNaO; [M+Na]"
= 348.1012, found = 348.1017; The ee value was 43%, tg (major) = 32.5 min, tg (minor) = 24.5 min
(Chiralcel IE, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
CiLabSolutions\zShimadzu'\WTL-1056 R_IE-40-1-254.Icd
mvV 35
v Del.A Ch1
30+
8
25 & -
(3]
o
a
20
154
— 77— —T—
200 22,5 25.0 27.5 30.0 32.5 35.0
min
1 DelA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peakit Rel. Time Area Height Area % Height %
1 25.108 569067 11349 49.738 54.767
2 33.231 575058 9374 50.262 45.233
Total 1144126 20723 100.000 100.000

Racemic 73’



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-1056_IE-40-1-254 Icd

mV
Det A Ch1
40
30+ ©
=
)
20 -
o~
n
-
™~
10
0
T T T T T T T
20.0 225 25.0 27.5 300 325 35.0
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254nm
Peaks Ret. Time Area Height Area % Height %
1 24.523 604596 12222 28.379 33.915
2 32476 1525804 23816 71.621 66.085
Total 2130400 36038 100.000 100.000

Enantiomerically enriched 7a’

6. Asymmetric Synthesis of Chiral 3-Fluoro-3-allyl Oxindole Derivatives

N s\\\/\COZBn R \\/ 5 \\/
i) O3 DCM, - 78 °C N PdIC, H, N
0 - o —— 0
N iy MegP=CH,, THF, 0 - RT N EA, 0°C, 10 min N

Boc
(76 % for two steps) Boc (91%) Boc

7a1 8 9

Found: [a]p?® = +15.5 (c 0.46 CHCL)

Reported 3 (R)-9 with 91% ee
[0]p%° = +12.9 (¢ 1.09 CHCI3)

Scheme S3: Syntheis chiral 3-fluoro-3-allyl oxindole and its derivatives.

(R)-tert-Butyl 3-allyl-3-fluoro-2-oxoindoline-1-carboxylate (8)




To a solution of 7a; (85 mg, 0.20 mmol) in CH,Cl, (3.0 mL) at -78 °C, O; was bubbled until the
reaction was complete (monitored by TLC). Ph;P was added to quench the reaction at -78 °C, and then
kept stirring for another 10 min. The reaction mixture was warmed to room temperature and passed
through a short pad of silica gel, and eluted with EtOAc. The filtrate was concentrated and the residue
was purified by flash column chromatography on silical gel (hexane/ethyl acetate = 5:1) to afford the

corresponding aldehyde as a white foam, which was used directly in the next step.

To a solution of methyltrimethylphosphonium iodide (54 mg, 0.30 mmol) in dry THF (3.0 mL) at -78
°C, n-BuLi (133 uL, 2.0 M in hexane, 0.30 mmol) was slowly added and the mixture was kept stirring
at -78 °C for 1 h. Then, the mixture was warmed to 0 °C and stirred for another 1 h. The above crude
aldehyde in dry THF (2.0 mL) was introduced dropwise, and the resulting mixture was stirred at 0 °C
until the reaction was completed (monitored by TLC). The reaction mixture was filtrated by a short
pad of silica gel, and eluted with CH,Cl,. The filtrate was concentrated and the residue was purified by
flash column chromatography (hexane/ethyl acetate = 20:1) to afford pure compound 8 as a white
foam-oil (44.1 mg, 76% total yield). [a]*p = +13.5 (¢ 0.22, CHCls); '"H NMR (500 MHz, CDCl;) &
7.89 (d, J = 8.2 Hz, 1H), 7.47-7.41 (m, 2H), 7.22 (t, J = 7.6 Hz, 1H), 5.60-5.53 (m, 1H), 5.16 (d, J =
6.3 Hz, 1H), 5.13 (s, 1H), 3.01-2.94 (m, 1H), 2.88-2.80 (m, 1H), 1.64 (s, 9H); °C NMR (125 MHz,
CDCl3) 6 170.78 (d, J = 21.0 Hz), 148.71, 140.21 (d, J =4.6 Hz), 131.40 (d, J = 2.7 Hz), 128.44 (d, J =
8.2 Hz), 124.84, 124.68, 124.52, 121.50, 115.47, 92.50 (d, J = 188.6 Hz), 84.93, 40.06 (d, J = 28.2 Hz),
28.04; "F NMR (282.38 MHz, CDCl3) & -149.45 (dd, J;» = 11.4 Hz, J, 3 = 16.5 Hz); HRMS (ESI) m/z
caled for Ci6HsFNNaO; [M+Na] = 314.1170, found = 314.1168.

(R)-tert-Butyl 3-fluoro-2-oxo0-3-propylindoline-1-carboxylate (9)

F \\/
(-
N

Boc
9

To a mixture of compound 8 (29 mg, 0.10 mmol) and 10% Pd/C (3 mg) in EtOAc (1.0 mL) at 0 °C, H,
was bubbled about 5 min, and the TLC shows that the reaction is completed. The catalyst Pd/C was
removed by filtration. The filtrate was concentrated and further purified by flash column
chromatography (hexane/ethyl acetate = 20:1) to give the known compound 9 as a white foam-solid
(26.5 mg, 91% vyield). [a]*’ b =+15.5 (¢ 0.46, CHCl5); '"H NMR (500 MHz, CDCl;) & 7.90 (d, J = 8.8
Hz, 1H), 7.44-7.41 (m, 2H), 7.23 (t, J = 7.6 Hz, 1H), 2.23-2.07 (m, 2H), 1.64 (s, 9H), 1.33-1.25 (m,
1H), 1.21-1.13 (m, 1H), 0.90 (t, J = 7.6 Hz, 3H); °C NMR (125 MHz, CDCl3)  171.41 (d, J = 21.9



Hz), 148.81, 140.29 (d, J = 5.5 Hz), 131.27 (d, J = 2.7 Hz), 125.28 (d, J = 19.1 Hz), 124.95 (d, J = 2.7
Hz), 124.42, 115.50, 93.57 (d, J = 184.9 Hz), 84.90, 37.80 (d, J = 27.3 Hz), 28.05, 16.15 (d, J = 6.4
Hz), 13.95; "°F NMR (282.38 MHz, CDCl3) & -148.30 (t, J = 13.4 Hz).

(R)-9 was reported in literature™: 91% ee, [a]*’p = +12.9 (¢ 1.09, CHCI;). The above obtained
compound 9 was found to have an [a]”p = +15.5 (¢ 0.46, CHCl;). Therefore, the absolute

configuration of oxindole 7a; was deduced to be R.
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8. NMR Spectra of the Products
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*** Current Data Parameters ***

NAME : wtl-1114
EXPNO : 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 37
NUCLEUS : off

o1 : 3088.51 Hz
PULPROG : 2930
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3

SW : 20.6557 ppm
TD : 32768

TE : 297.9 K
*** Processing Parameters ***

LB : 0.30 Hz
SF : 500.1300134 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***
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*** Processing Parameters ***
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*** Current Data Parameters ***

NAME nov14-~1
EXPNO 4
PROCNO 1

*** Acquisition Parameters ***
LOCNUC 2H
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NUCLEUS : off

o1 -28240.22 Hz
PULPROG : 79
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*** Processing Parameters ***

LB 0.30 Hz
SF 282.4043550 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS :

off
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*** Current Data Parameters ***
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F3C *** Processing Parameters ***
O LB : 0.30 Hz
N SF : 500.1300134 MHz
= Boc . ok
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*** Current Data Parameters ***

NAME nov08-~1
EXPNO 8
PROCNO 1

*** Acquisition Parameters ***
LOCNUC 2H

NS 14
NUCLEUS : off

o1 -28240.22 Hz
PULPROG : z9
SFO1 282.3761148 MHz
SOLVENT : CDCI3

SW 239.2822 ppm
TD 131072

TE 2985 K
*** Processing Parameters ***

LB 0.30 Hz
SF 282.4043550 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS :

off



1H AMXS500

wtl-1051
= EILEIESEEEZ £3
2 DETAR R 1 23
= L Eaasamnas = Lt
= [l e e el e el o & Wi F
"
5a
== TES = E=E F4
il bR ] &) === s =
[l Lol o -~ [l ol = e
T
7 5 g 8 %
= 2 5 1] =
- = = = &
- - - -
L e i e e o B L B e e e e B B e e B e e e e
755 .80 7.45 7.40 7.38 7. 728 720 TIS 7.10 7.08 7.00 698 6.90
(ppm)
=
& = e | =
2 3 =
L] = 2| =
IR R A R S SR SR TN SR IR e B e e L B B e A T B o e e L e
.5 9.0 8.5 7. 5 53 5 5 25 2

#*#* Current Data Parameters ***
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**%* Acquisition Parameters ***
LOCNUC 2H

NS 21
NUCLELS : off
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PULPROG : zg30
SFO1 500.1330885 NMH:z
SOLVENT : CDCI3

SW 20.6557 ppm
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*** Processing Parameters ***
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### 1D NMR Plot Parameters ***

NUCLELUS :

off
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*%% Processing Parameters ***
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#*%% 1D NMR Plot Parameters ***

wil-1051
- - NAME
&8 e %3 28:=
20 5 R L EXPNO
ﬁ T T; p PROCNO
LOCNUC
NS
NUCLEUS
F o1
ZEc B PULPROG
o iid i s¥or
N kh | | SOLVENT
H SW
Ba' D
TE
LB
SF
T NUCLEUS
123.6 1232 1228
(ppm)
' 19.0 180 l?IO 16‘0 15‘0 l-ll'll 13‘0 150 liﬂ lOI'D 9‘0 Sb Tb 610 5‘0 -lIlJ 3‘0 l‘ll 1‘0

(ppm)

off



F19(no decoupled)
wil-1051

*** Current Data Parameters ***

@ NAME  :  nov20--1
22 EXPNO - 1
T PROCNO : 1
H‘ *** Acquisition Parameters ***
LOCNUC 2H
NS : 17
NUCLEUS : off
g = o1 D -28240.22 Hz
g 3 PULPROG : 29
" ‘ SFO1 : 2823761148 MHz
SOLVENT : cDCl3
F SwW : 239.2822 ppm
™ : 131072
0 TE : 299.1 K
N **x Processing Parameters ***
H LB : 0.30 Hz
53" SF © 2824043550 MHz
*** 1D NMR Plot Parameters ***

U NUCLEUS : off

L L B s e
-193.6 -194.0 -194.4
(ppm)

T T T
-192.4 -192.8 -193.2

(ppm)



1H AMX500
wtl-1038

*** Current Data Parameters ***

witl-1101
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939 5 o =z g 23
0Oz g2 w x w <] w
z O M z _ Qoo > £ o 1
a O o] 9] J 0 < S}
Xt Owdo>d>Iigo3owif o D
Wao ¥ 4Z2Z200a 000 hkFFx dunx 2
1289
£8/8'7
2168
£L067
72167 —
66162
18262
29267
ESNJﬁ
v9v6'C —
68762 —
£596'2 —
£180° —
880°c
6860 —
1260
5901 —
o6oT’e —
82TTE
6221 —|
S5ET'E c
08ET'E m
8YT°E (@)
6T4TE '®)
O
/w @)
- (&)
g : 3
w Zm
]
~
£59T's —— Mw
97965\ i
Teees T 68072 —_ _—
WeeL—— 0990
Nmmﬂ$ —
o09zL— Fo
= SR 3
589 MMMM —E 9120
:%,@P e = I
60589 ooge's i —~
8989 8geeL — W 5902 |
98.8'9 mzmgu For
288'9 aveL 2
05689 m — 3
68022 —| Le9E'L ] 3
w2z —| 59982 — fe g
26671 v8L€'L [ &
90922 —| ¥08E'L — E
TITEL — 6907, — Er
8v1eL ozey'L £~
L5287, 8ov'2 ] [
ooee'L ] oveys ] o
geees — ey —| £~
suees ] L6vv2 ] :
arves ] Toop'L — — F
vises ) 060 —— 6ot E 2
L2081 st~ i
so0t'L | 3
vesL | Es
v08e2 —| |e4Baju) £
690v'L —| F
ozzyL—

bl

85207

/  0990T
9.20'S
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\  ¥590C

]
— 06v0T

[eaboyu)
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50 45 4.0
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13C AMX500
wil-1038

165.2538
123.7668
115.7215

1239198

916878

T 01720

77.2515
T6.9965

76,7414
66.3132

——— B5.1878

T
_—

38.3369
380065
— 279816

F
i

F
SSNFco0Bn

Boc
7a

(ppm)

*#* Current Data Parameters ***

NAME % wil-1101
EXPNO $ 4
PROCNO 1

*** Acquisition Parameters ***
LOCNUC H

NS : 172
NUCLEUS : off

01 3 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : DC3

SW 3 238.7675 ppm
D & 65536

TE 3 99K
*** Processing Parameters ***

LB T 1.00 Hz
SF : 1257577952 MHz
#*% 1D NMR Plot Parameters ***
NUCLEUS : off



F19(no decoupled)
wtl-1038

*** Current Data Parameters ***

R NAME : nov08-~1
§ § § § EXPNO 4
&P PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 6
ZEEE NUCLEUS : off
EEEE o1 L 2sd022Hz
\H ‘ H F PULPROG : 29
“\\\/\COOB SFO1 : 282.3761148 MHz
n SOLVENT : cbci3
®f>10 Sw : 239.2822 ppm
N D : 131072
Boc TE : 2985 K
7a *** Processing Parameters ***
LB : 0.30 Hz
SF : 282.4043550 MHz
Cadsa " uss Tz des *+% 1D NMR Plot Parameters ***
(ppm) NUCLEUS : off

AN NN

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
(ppm)




1H AMXS500
wil-1040

*#% Current Data Parameters ***

NAME

wtl-1101

N m ~N
2 & & . =&
i = ¥ o 2 o =
W EHdEgg88ag 85 & % £ 8
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& ®x M2 A% oA = g Z
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£ 2 = S g
5 " H v =
-4 g 3
g o m
I, 5 g & 2 z 8
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28 3% o &a= £ 9 g
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B e f A7z O R ® e R R3 A BEE
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z?-avﬁﬂg
PLIGT
RRT6T —
9LE6T 4
POPGT |
0rs6'T —
99967 c
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[ O
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ogsHE —) w
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BELU'E —
9LBI'E — /
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2- i $
e
9or1E \\\ m
- Zm =
L o
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(@]
_ =
S09T
s — e 2
‘.SSHMH
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LRIEL
sTesL
REEE'L L
LOLOE7y, £IPEL
Ll T0SE°L
GESE'L
€597 —|
GLLEL —
GIBE'L —
o88€°L — _
sloet —| g
s56t°L — £
L8, Loty
e el
i it
9NTL —— praddog
Y v
se1es asErL —
oEL
LRTEL
STEEL = 1LRL—— —
S8EEL — it
£Iree —
st —
M”“”'M M (L
6LLEL
GIREL —
osseL —
sleeL -
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13C AMX3500

wtl-1040

"= Ll o0} e} )

- = W m ) ~o % TT™ = i ~

B BH#E ' gg8 33 =& £F &

© #EZ e - %as 3 ag &

g Faga S ¥ FEE £ L a
\\\\/\

COO0OBn
Boc
190 180 170 160 150 140 130 120 110 100 90 80 7 § 40 20

(ppm)

#*% Current Data Parameters ***

NAME wil-1101
EXPNO i 6
PROCNO : 1

*%% Acquisition Parameters ***
LOCNUC : IH

NS { 17345
NUCLEUS : off

01 H 13204.57 Hz
PULPROG : 2gpg30
SFO1 125.7709936 MHz
SOLVENT CDCI3

SW H 238.7675 ppm
D ] 65336

TE ] 2978 K

**% Processing Parameters ***

LB ] 1.00 Hz
SF : 125.7577924 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



F19(no decoupled)
wtl-1040

*** Current Data Parameters ***

382 NAME : nov08-~1
iR EXPNO 2
e PROCNO : 1
N *** Acquisition Parameters ***
LOCNUC : 2H
NS : 35
NUCLEUS : off
588 o1 2824022 Hz
538 PULPROG : 29
UL sFoL . 2823761148 MHz
F SOLVENT : cbei3
cl “\\\/\COOBH Sw : 239.2822 ppm
™ : 131072
O TE : 298.6 K
E oc *** Processing Parameters ***
LB : 030 Hz
7b SF : 282.4043550 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
‘ —14‘9.2 T —14‘9.6 T —15‘0.0 ‘ ‘ —15‘0.4 ‘ ‘ —15‘0.8 ‘

(ppm)

A0

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
(ppm)




TH AMX500

wil-1039

*** Current Data Parameters "

wil-1029
*" Acquisition Parameters ™"

NAME
EXPNO
PROCNO

LLZO7 )

21582 u
S698°Z —
Lzas’s
re68's —

0

DS

spect

INSTRUM
LOCNUC
NS

2H

23

off

NUCLEUS

3088.51 Hz
zg30
500.1330885 MHz
cDCI3

PULPROG
SOLVENT

SFO1

20.6557 ppm

sw

0.30 Hz
16.477 ppm

16384

296.6 K
“** 1D NMR Plot Parameters ***

32768
*** Processing Parameters ***

OFFSET

B
Sl

L

off

NUCLEUS

L6682 —
9806°2 —
A XA AR
BHEGZ —
PLO0°€ —
6690°€ —
€1L80°€ —
8BEBOE€ —
2560 —
oGoL'e
rozi'e
LPZL'E
ZVveEL'e
BIE '€

L9649
£608'9
oeLg'e
6928’9
a0vre'9
arre'9
rase’9
£10Z°L —
6£02" L —
L2422
€022 2 —
209z 2 —
Lize s -
6vze 2 —
66z¢ L
SlEE L —
oove 2 —
Lose 2 —
vase s

F
Or-
Boc
7c

nrcm#
mmom# H/I
\L._‘_.N.N
E0ZZ L P
0092 L ——
LiZEL
BYZE L ul
BBZE L
SLEE L
oovE L
LoSe L
rase’ s
8.9¢ L
SLLEL
Zvae s

lE66 L ——

1
”JlL 680

7.7 7.6 7.6 7.4 7.3 7.2

7.8

7.9

(ppm)

—., EOEZ'6

LavO" L

—. EEE0"L

=, resoe

0000 1

]

—. 96660

— G960
=

—, 61809

—, 6.¥80

[ENEE]

(ppm)



13C AMX500

wil-1039
a0 o NEGNTRUOTONNDL O - N %" Current Data Parameters ™~
585 IgERBEsEPisSaRcRs § & 138 & 32 3
a% = NOONNOBDODN-0ONNOD N Lax o - 10 NAME : wil-1029
88 ¢ ErcEEhhYEEENGEENE S 8 ree g ar ¢ :
P b0 g bl delhi A B s> NhN O oo N EXPNO o 3
VT R RE a roow0 ;-
= Acquisition Parameters "™~
Ds : 0
INSTRUM ¢ spect
LOCNUC 2H
NS 3 884
NUCLEUS : off
o1 : 13204.57 Hz
PULPROG : zgpg30
F SFO1 1 1257709936 MHz
SOLVENT : CcDCI3
\\‘\/\
COOBN sSW : 238.7675 ppm
O TD 3 65536
Cl N TE : 206.7 K
Boc
*** Processing Parameters "™
7c LB : 1.00 Hz
OFFSET : 224.369 ppm
S| : 32768
“** 1D NMR Plot Parameters "™
NUCLEUS : off
R RO
190 180 170 160 150 140 130 120 110 100 @0 80 70 &0 s0 40 30 20 10

(ppm)



F19(no decoupled)
wtl-1039

*** Current Data Parameters ***

a9z NAME : nov08-~1
G53s EXPNO 3
N) PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 37
oo NUCLEUS : off
S5es R o o1 D 2820022 Mz
R S N">Co0Bn PULPROG : 29
H H ‘ H O SFO1 : 282.3761148 MHz
Cl Eoc SOLVENT : cpeis
SwW : 239.2822 ppm
7c ™ : 131072
TE : 2985 K
*** Processing Parameters ***
LB : 0.30 Hz
: — — e bbb SF : 2824043550 MHz
-148.4 -148.8 -149.2 -149.6
oom) **x 1D NMR Plot Parameters ***
NUCLEUS : off

0 O M

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
(ppm)




1H AMX500

wtl-1054
*** Current Data Parameters ***
o ¢ 0N ONONOOTY OO [ y) NNO®O DoOTWLOVLWN 0N O N -
QONNODLOBOYODTOQA o o COROFIONDINNTONND® QN NAME wil-1115
DOOLLTONOYITNONTTO® [e) (@) ONT - O0OONNOOMO-OO®NOTYTWN
TONAANNONDQQQQQN o0 - Trrrrn00000000K0Q00RQ EXPNO 1
ONNNNNNNNOOOOOOO 00 0 NOOOO0n0n00NNNNNNNNF
s NS AAEE N B == PROCNO 1
*** Acquisition Parameters ***
DS 0
INSTRUM spect
LOCNUC 2H
NS 30
NUCLEUS off
o1 3088.51 Hz
PULPROG zg30
/ SFO1 500.1330885 MHz
\
o \/\COOBI’I SOLVENT cbCI3
0 sw 20.6557 ppm
TD 32768
Br N
Boc TE 297.8 K
*** Processing Parameters ***
7d LB 0.30 Hz
OFFSET 16.477 ppm
Si 16384
*** 1D NMR Plot Parameters ***
NUCLEUS off
T
% [ N N o} [} N o
0 - 0 - o ¥ NI [
2 © 0 o] o [ o |0 N
£ @ N © Q N T |9 o
o N - - [ s [
e P . M P o o A



13C AMX500

wtl-1054
TR EFEEIE R INSEEY sew  nre o ox o current Data arametere
AN N QDO TFrO00NOTrTOODOO oNO 00O 1 0 N NAME wtl-1115
O = NOONNQOULYMONO®QONO® 0o Loy ¥ o0 ©
00 B WGrcOOLIIOCDNNONNOG aeKN NOoN ¥ T o o EXPNO 2
00 © ITITLTOOONNNNNNNNNNT -0 Y NNG O © N N
- o FEFErFrFFrFEEFFERFCEREEEOROE o0 NNN OO oo N
N TS e TR - o 1
*** Acquisition Parameters ***
DS 0
INSTRUM spect
LOCNUC 2H
NS 3577
NUCLEUS off
o1 13204.57 Hz
PULPROG zgpg30
‘\\\/\COOBH SFO1 125.7709936 MHz
O SOLVENT CDCI3
sw 238.7675 ppm
Br N
Boc D 65536
TE 298.1 K
7d *** Processing Parameters ***
LB 1.00 Hz
OFFSET 224.383 ppm
SI 32768
*** 1D NMR Plot Parameters ***
“ NUCLEUS off
v " \‘.A ) lhu‘ﬂJ | ”Nl o A | ‘l Ll Lo " A Lo " " " "
A A

Ppm )



F19(no decoupled)
wtl-1054

*** Current Data Parameters ***

~Noog NAME : novl7-~1
3558 EXPNO  : 1
T PROCNO  : 1
N) *** Acquisition Parameters ***
LOCNUC 2H
NS : 93
NUCLEUS : off
o1 ] -28240.22 Hz
REIZ PULPROG : g
g£g8¢g SFO1 : 2823761148 MHz
\H ‘ H SOLVENT : cDClI3
F _ sw : 239.2822 ppm
N Sco0Bn ™D : 131072
0 TE ] 299.2 K
B N *** Processing Parameters ***
r
Boc LB ] 0.30 Hz
SF : 282.4043550 MHz
7d *** 1D NMR Plot Parameters ***
‘ —14‘8.4 ‘ ‘ —14‘8.8 ‘ —14‘9.2 ‘ —14‘9.6 ‘ ‘ NUCLEUS : off
(ppm)
T T 20 e a0 B 4o g0 8o @0 00 110 420 1z 140 450 160 470 180 60

(ppm)



1H AMX500
wtl-1045

*** Current Data Parameters ***

wtl-1110

NAME
EXPNO

299.9 K

*** Processing Parameters ***

LB
SF

2H
34
off
3088.51 Hz
zg30
20.6557 ppm
32768

500.1330885 MHz
CDCI3

*** Acquisition Parameters ***

LOCNUC

PROCNO
NS

NUCLEUS
o1
SOLVENT

SW

PULPROG
TD
TE

SFO1

¥929'T
61982
80832
2268

0.30 Hz

500.1300134 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS

off

8706 |
€206
21267
52£6C
2056'2
SL00°€
9280°€
1060°€
L20T'E —
99TT'E —|
2621
LTETE

8TYT'E

9SHT'E

COO0BnN

ENCZaN
O

F
F3C\ :: !“\\
N

8eUTS —

0296'S ——
9€66'S v

S5089 —=
£618'9
16289
01589
6058'9
9v58'9 |
er089
90922
€822
09082 —
9828,
zreeL |
00ve"L —
TSYE"L
T05€'L —
51982 |
25082
11160
£686'L i

Boc

7e

—

/ 1
=\ 0L0v6|

TLE0°T

— VST

N 866T°C

— 0000'T

— 6200°T |

/ 00TT'T [

= i

\  TOET9 [

— 20T

|eabajug

5.0 45 40 35 30 25 20 15 10 05
(ppm)

55

7.0 6.5

75

85



13C AMX500
wtl-1045

NO ® MOOAOCOTOODVIIND = MW
oD 0 ONOLTOANOONOONNO NG oY¢ NN e ®© N
0o © ORNODUCENNQOOONDOND D ON cm o 0n®n v - @ ©
YN o MOV OHN«OYTNOMM- - Qo woy v N IN
00 9 DOPONNOYDOINDY T OO N aNN NonN ¥ 0o °’,
00 © TIONOOONNNNNNNNT = = -0 W NNO © @ @ N
- - IR R IR RN R R o0 o NNN O ® o N
0O 00 ¢ ©COVY OO N \\\/\
o] @ DOON ©@ON FsC
gexe 8 8388 68K 3 COOBN
00 oQ Q 0N =0 Y0Q
© O NN 0 © OGN BY T
R © NN NN NNN
R - RN R R N
= Ngal Boc
|
‘ 7e
"
: — — — :
136 132 128
(PPm ) H
| ‘ ﬂl ‘A .A[Jk” ‘L. , ‘ “ .
190 180 170 160 150 140 130 120 110 920 80 70 60 50 40 30

*** Current Data Parameters ***

NAME : witl-1110
EXPNO : 2
PROCNO : 1

e

*** Acquisition Parameters

DS : 0
INSTRUM spect
LOCNUC : 2H

NS : 12547
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 300.2 K

*** Processing Parameters ***

LB : 1.00 Hz
OFFSET 224.383 ppm
Sl : 32768

*** 1D NMR Plot Parameters ***
NUCLEUS : off



F19(no decoupled)

wtl-1045
*** Current Data Parameters ***
© 2383 NAME : nov10-~1
§ § ; é % EXPNO 1
i F\l“j PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 40
NUCLEUS : off
o1 : -28240.22 Hz
PULPROG : PAs|
SFO1 1 282.3761148 MHz
g¥88 SOLVENT : CDCI3
ssa3 SwW : 239.2822 ppm
F Ll TD : 131072
FsC '\\\\/\COOBH S| TE : 2988 K
o) *** Processing Parameters ***
N LB : 0.30 Hz
Boc SF T 282.4043550 MHz
*** 1D NMR Plot Parameters ***
e NUCLEUS : off
‘ " 1504 "aso8 stz 516 ‘
(ppm)
o
T T e e T a0 e T s0 0 7080 -0 00 10 420 130 | 40 150 160 | 170 80 190

(ppm)



1TH AMX500

wil-1037

*=* Current Data Parameters ="

wil-1028
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13C AMX500

wtl-1037
*** Current Data Parameters ***
e o e oo NG © oo NAME : wil-1101
88 o EoB33S8S3ElZ8E85z243 35 8 B3y Q 85 g
SS £ SESELEIZNNRESSRLNY =22 d=8 8 g2 2 3 EXPNO 2
T IR T e T & B PROCNO : 1
D e e IR Kl I S e Acquisition Parameters +++
LOCNUC : 2H
NS : 6825
NUCLEUS : off
o1 : 13204.57 Hz
F PULPROG : 2gpg30
Me “\\\/\COOBn SFOL : 1257709936 MHz
(@) SOLVENT : CDCI3
N sw : 238.7675 ppm
Boc ™ : 65536
TE : 298.1 K
7f *** Processing Parameters ***
LB : 1.00 Hz
SF : 1257577916 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off

(ppm)



F19(no decoupled)
wtl-1037

*** Current Data Parameters ***

598y NAME : nov08-~1
Sose EXPNO 6
Ul PROCNO : 1
W *** Acquisition Parameters ***
LOCNUC : 2H
NS : 30
% g § % NUCLEUS : off
3333 o1 : -28240.22 Hz
\ H ‘ ‘ F PULPROG : 7g
\ SFO1 T 282.3761148 MHz
Me O \/\COOBn SOLVENT : coeiz
(@) SW : 239.2822 ppm
N TD : 131072
Boc TE : 2985 K
*** Processing Parameters ***
7f LB : 0.30 Hz
SF © 282.4043550 MHz
*** 1D NMR Plot Parameters ***
! ! i : i i : i i : . i ‘ i : NUCLEUS : off
-148.0 -148.4 -148.8 -149.2
(ppm)
T e T e T e e s o 0 80 w0 oo 10 20 -as0 | 40 50 60 170 | 180 190

(ppm)



TH AMX500

wil-1036

=** Current Data Parameters "

z £ £
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e 2 o ® N2 0 oo & g8 c © T
= a0 @ = = £
o (=] s o @ -
3 § @ = « E g
; <] ]
5 = 5 a
a w0 o M
5 @ © = o %)
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: s
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LELO'E L
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8880'€ O Mo
9Z60'E K
2Z0V'E L
ESLL'E / _—t
BLLLE 28500'L
BLZL'E O MT-M
YOELE . (&) Gv80° L[

2 — L

£ z®a .
L o)) L9
N~ @

. —

269.L°€ — =,—. 8896'C |
Lo
[«
(O] Lo
= [+
Lo
80180 o i ——Hw
LZ9L°G —— vamm.ml/lu T~———— Nl
i Es GHAE6 |
26889 6E20°1 [
oLvee = ks Fo
60980 %H Eo [6
LrOE'e . L
Serad s810'2 R r
SPO6'S 99E6"9 I? P
0966°G V eO¥r6'9 — 0000 1 |M
: T~ —— |
vYSYE'9 - r
Z656'0 Er [
0E96'9 [
1896'9 Fo Lo
69.6'9 ~ | e
89189 819z L —— ST

: o GEZO' L [
Yosa L60E L —= —— N —_1
ZEEB'9 . o
oLbED 8rLes 1586'Y T \ SBLOE [\

- Lot AA A —_—t 4 L
60989 E -

¢ 66ZE' L N _—
MMWN‘M sleE L - [ e ]
099£6°9 — MMWMM |m L~

Lol =1 L
sovera z00%: 2 —
2656'0 68082 E© === 9Z66'0[

- OvLE L L ™~ fo
geec s 8ri84 @
1896'9 — ~ r
6960 En [
8Loz s i
2608 2 —— Ea Lo
ariez - = 0Z66°0 [ ™ Lo
czee 2 - wwes L~ L
6628 2 — Fo L
Gree s — ~ o
eove s - [
1oge 2 —| B E r
09t L & -
GE9T L leiBayur [

(ppm)



13C AMXS500
wil-1036

**% Current Data Parameters

e
wtl-1101

1

1

*** Acquisition Parameters ***

2H
18299
off
13204.57 Hz
zgpg30
125.7709936 MHz
CDhCI3
238.7675 ppm
63536
979K

*** Processing Parameters ***

1.00 Hz
125.7577916 MHz

*** 1D NMR Plot Parameters ***

SRR s ozez oz oz T A
= 4 IZZ zagé : z wEF 2 g oF & EXPNO
[N R I N
LOCNUC
NS
NUCLEUS
01
é é E%’ PULPROG
z P gE SFO1
| '\{ SOLVENT
SW
D
TE
T T T T T T T T T T T T T T
172 170 168 166 164 162 160 158 156 LB
(ppm) SF
NUCLEUS
F P
\
MeO S NF"SCco0Bn
0
N
Boc
79
hummw koA A e
p I b !—
T T T T T T T T T T T T T T T T T T T
100 180 170 160 150 140 130 120 110 100 20 80 T0 60 30 40 i 20 10

(ppm)

off



F19(no decoupled)
wtl-1036

*** Current Data Parameters ***

58y NAME : nov08-~1
§ 2 2 § EXPNO : 7
F\LIJ PROCNO : 1
*** Acquisition Parameters ***
5888 LOCNUC : 2H
EEEE NS : 75
\\‘ H NUCLEUS : off
o1 : -28240.22 Hz
PULPROG : 79
SFO1 : 282.3761148 MHz
SOLVENT : CDCI3
F sw : 239.2822 ppm
MeO “\\\/\COOBn ™ : 131072
O TE : 2985 K
N *** Processing Parameters ***
Boc LB : 0.30 Hz
SF © 282.4043550 MHz
79 *** 1D NMR Plot Parameters ***
‘ 1488 " 02 YR " 1500 ‘ ‘ NUCLEUS : off

(ppm)

-110 -120 -130 -140 -150 -160 B
(ppm)



1H AMX500
witl-1041

*** Current Data Parameters ***

NAME wtl-1105
R LR R R R E R 58 g mepenneenEnereRa YB3 8ER8E :
HEERS8EIREE3885086 55 g ESEARERNNCCERSENNNHBERRAE EXPNO !
NENNNNNNNNNG®© O © 6 OO [ w L I I R I B B I B B SN AN I SN AN ARSI N ARSI N AN I N RN AN I ] .
Ll bl \‘ &‘ B PROCNO 1
o r *xx Acquisition Parameters ***
LOCNUC : 2H
NS : 38
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : 2930
F SFO1 : 500.1330885 MHz
NN SOLVENT : cDci3
Me 7" SC00Bn
o SW : 20.6557 ppm
N ™ : 32768
Boc TE : 3001 K
Me *** Processing Parameters ***
LB : 0.30 Hz
7h SF : 500.1300134 MHz
*+x 1D NMR Plot Parameters ***
NUCLEUS : off
I Mo JWM
s
g RS 8 L2 5 | g 3|3 8
= 218 |8 g 5 g |8 8 |2 g
ERIER S 2 S|S S |s S
7 6.0 5.0 4, 0 25



13C AMX500

wtl-1041
*** Current Data Parameters ***
5% B CIEIRNETEERTEESLE 85 = 238 = 58§ 3% NAME s ko
S I B m o e N e IR S e y
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 3932
NUCLEUS : off
o1 : 1320457 Hz
PULPROG : zgpg30
SFO1 : 1257709936 MHz
Me “\\\/\COOBn SOLVENT : cpei3
o sw : 238.7675 ppm
N D : 65536
Me Boc TE : 3001 K
*** Processing Parameters ***
7h LB : 1.00 Hz
SF : 125.7577906 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
T 1010 160 150 140130 120 1o 100 0 80 70 e so 40 a0 20 10

(ppm)



F19(no decoupled)

wil-1041
*** Current Data Parameters ***
432 NAME : nov08-~1
;ﬁ‘ ; ; EXPNO : 1
N PROCNO : 1
*** Acquisition Parameters ***
LOCNUC 2H
NS : 68
NUCLEUS : off
e o1 D -28240.22 Hz
g é % PULPROG : 29
S SFo1 © 282.3761148 MHz
HH ‘ F SOLVENT : CDCI3
N = SwW : 239.2822 ppm
Me CN"cooBn ™ : 131072
O TE : 298.6 K
N *** Processing Parameters ***
Boc
Me LB : 0.30 Hz
SF 1 282.4043550 MHz
N — — ‘ 7h *+% 1D NMR Plot Parameters ***
-148.4 -148.8 -149.2 -149.6 NUCLEUS : off
(ppm)
To T 20 a0 a0 0 0 w0 80 90 00 10 420 130 140 450 160 170 80 190

(ppm)



*** Current Data Parameters ***

wtl-1125

NAME
EXPNO

*** Acquisition Parameters ***

PROCNO

099€'% —
8698 —|
9.6 —
66.€'7
920ty
€907y —
92TY'y —
YTy —
2205
65057 —
0T1S Y —
8r1SY —|
5185y —|

2H

LOCNUC
NS

26
off

3088.51 Hz

NUCLEUS

o1

2930
500.1330885 MHz

PULPROG :
SFO1

CDCI3

SOLVENT

SW

TD
TE

299.3 K

32768
*** Processing Parameters ***

20.6557 ppm

SE6'9
Trve'9 H
7569 —~—
6996'0 ——

H

1516'9
85869 \\\

VBITL
9ETL —~_
16711 ——

909¢'L ——

ey —
18262 %
88EEL \\\
aveL
LSEL
12981
T69E'L
2weEL

888y —
12051~

0.30 Hz
off

500.1300134 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS

F
01960

7.00

7.10

8960

7.20

(ppm)

7.30

£090°S

7.40

7.50

12160

05

1.0

20

25

3.0

40

ISy —|
SLYS'Y —\
€185 —

— 29901
MT

\  18S0T

mim

2/ .
— ¥0€0C

LISTG ——

45

5.0

(ppm)

1H AMX500
witl-1056
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V1L —m—
g
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oreTs
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13C AMX500
wtl-1056

*** Current Data Parameters ***

ol =) (=2} NOMNMO~NDVDDNDOVO®DWDO DOV O © NAME ' Wt|_1125
3¢ 5 geanERcSsasggia § 88 388 B = .
gs = YSSHHESRRSARENY B 23 585 2 2 EXPNO = 4
55§ 5333833 39999998 83 KKg 8 g
N e Ul I NN 1
***k Acquisition Parameters ***
LOCNUC : 2H
NS : 12100
NUCLEUS : off
o1 : 13204.57 Hz
58 288 288 8% PULPROG :  2gpg30
[CRr © I ™ Il ©©o = ~©
8y 88§ g 88 8 8§ SFO1 : 1257709936 MHz
\‘ H\‘ ‘H ‘ ‘ H SOLVENT : coci3
SW : 238.7675 ppm
F _ D : 65536
NF>SCc0o0BN TE : 299.2 K
o) *** Processing Parameters ***
'y A AMAN
Y " N LB : 1.00 Hz
1%2 1%1 lC‘%O lég 1%8 1%7 1%6 1%5 1%4 1%3 H SF : 125.7577907 MHz
(ppm) 7a' *** 1D NMR Plot Parameters ***
NUCLEUS : off

R I ‘.

o Wy "

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)



F19(no decoupled)

wtl-1056
*** Current Data Parameters ***
8y NAME : nov24wtl
3
N EXPNO  : 1
HH.‘_' PROCNO : 1
*** Acquisition Parameters ***
9% LOCNUC : 2H
S NS : 56
- NUCLEUS : off
‘ ‘ 01 : -28240.22 Hz
PULPROG : Vs
F SFO1 1 282.3761148 MHz
o = SOLVENT : CDCI3
T NFc008n sw 2392822 ppm
o TD : 131072
H TE : 299.3 K
, *** Processing Parameters ***
7a LB : 030 Hz
SF 1 282.4043550 MHz
*** 1D NMR Plot Parameters ***
w NUCLEUS : off
e B B R LS B e L A B et
(ppm)
I A
"0 20 a0 4050 60 70 80 90 100 110 120 130 -140 -0 -160  -170  -180 180  -200  -210

(ppm)



1H A

MX500

witl-1057-2

78935
—— 7871

=

Ay

5.1615
5.1489
5.1287

1

7.2606
7.2379

; 7.2228
— 72076

1.0089 g
M

=
§ | 2 N
£ g S Boc
g g
79 7.8 7.6 75 4 8
)
E '
54 o) ® | o o < | o o | © ™
g 1 2|z s ||z g 2 |g 2
g g 2|2 gl |28 g8 2
- 2 S < o — 2 — - @
g Sl RRERE 313 3
8.0 75 7.0 55 5.0 4.0 35 3. 25 1

*** Current Data Parameters ***

NAME : wtl-1125
EXPNO : 1
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 30
NUCLEUS : off

o1 : 3088.51 Hz
PULPROG : 2930
SFO1 :500.1330885 MHz
SOLVENT : CDCI3

SwW : 20.6557 ppm
TD : 32768

TE : 298.8 K
*** Processing Parameters ***

LB : 0.30 Hz
SF : 500.1300134 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



13C AMX500
witl-1057-2

*** Current Data Parameters ***

eQ DQYRBTRARLSE8 8 ®s 9  smo P ~
=3 SNE8nIenldshE S 28 & DB8¥F 88 8 EXPNO 2
=R 2895883338 9 PR ~ oo So <
55 JIIeesssssgy o 8§88 3  KRgg e8 S PROCNO - 1
\‘ ‘ %\g\\\&% ‘ ‘ ‘H ‘ % ‘H ‘ *** Acquisition Parameters ***
LOCNUC : 2H
NS : 766
NUCLEUS : off
0o1 : 13204.57 Hz
F PULPROG : zgpg30
. o - “\\\/ SFO1 : 125.7709936 MHz
a5 @5 850 SOLVENT : CDCI3
28 &8 333
g8 9 898 (0] swW : 238.7675 ppm
\‘ H‘ ‘HH N ™ : 65536
Boc TE : 2995 K
8 *** Processing Parameters ***
LB : 1.00 Hz
SF © 125.7577906 MHz
HHH‘Hlézu‘”“‘iéi““““1‘3‘0‘HHH:‘l‘zé”‘HH‘l%é”““‘1‘2‘7”H‘H‘l%e‘””H‘i‘zé”””“lia‘HHH‘ ***1DNMRPIotParameters***
(opm) NUCLEUS : off

AN o

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)




F19(no decoupled)
wtl-1057-2

*** Current Data Parameters ***

328 NAME : nov24wtl
EEFE EXPNO  : 2
W PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
3388 NS : 204
$3%% NUCLEUS : off
H H ‘ ‘ o1 . 2824022 Hz
PULPROG : z9
H RN SFO1 : 282.3761148 MHz
SOLVENT : cDCI3
O swW : 239.2822 ppm
N ™ : 131072
Boc TE : 2993 K
8 *** Processing Parameters ***
LB : 0.30 Hz
SF : 282.4043550 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
-149.0 -149.2 -149.4 -149.6 -149.8
(ppm)

AN O

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
(ppm)




1H AMX500
wtl-1057-3(a)

7.9023
7.8847
7.4434
7.4396
7.4283
7.4245
7.4132
7.4094
7.2606
7.2442
7.2291
7.2140

|

Integral
0.9100

1.8482

—2.2316

[ 2.2089
[—2.2051
—2.1988

-
-

2.1950
2.1824

21761
; 21723
| 2.1660
24521
|- 2.1421
|- 2.1257
L 2.1156
21017
— 2.0016
— 20752
— 20664
16415
1.3276
13175
1.3024
12011
12772
1.2621
1.2545
1.2001
1.2041
1.1940
11877
1.1801
1.1663
1.1549
1.1410
1.1297
09179
0.9028
0.8876

0.9477

2.0469

9.0000

11175

1.1438

L D

~
o

(ppm)

4.0

20

o
3.0372

*** Current Data Parameters ***

NAME wtl-1127
EXPNO : 2
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 29
NUCLEUS : off

o1 : 3088.51 Hz
PULPROG : zg30
SFO1 500.1330885 MHz
SOLVENT CDCI3

SW 20.6557 ppm
TD 32768

TE 298.8 K
*** Processing Parameters ***

LB : 0.30 Hz
SF : 500.1300134 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



13C AMX500

wtl-1057-3(a)
*** Current Data Parameters ***
a9 Y NBR88BCES 8 ow @ wzm on 3 o NAME : wtl-1129
: L T v T,
**% Acquisition Parameters ***
LOCNUC : 2H
NS : 3660
NUCLEUS : off
o1 : 13204.57 Hz
F PULPROG : 20pg30
§ SR § NS SFO1 . 1257709936 MHz
& 8§ 3% B 0 SOLVENT : cbci3
‘ ‘ H‘ N SW : 238.7675 ppm
Boc TD : 65536
TE : 299.6 K
9 *** Processing Parameters ***
LB : 1.00 Hz
SF : 125.7577906 MHz
*** 1D NMR Plot Parameters ***
———— NUCLEUS : off
125.6 125.2 124.8 124.4 124.0
(ppm)
unA A

(ppm)



F19(no decoupled)
wtl-1057-3(a)

148.2444
148.2956
148.3430

=

ceo
188
388
NN @
R
333
‘\\\\/
Boc
-147.2 -147.6 -148.0 -148.4 -148.8
(ppm)
- - - -110 -120 -130 -140 -150 -

(ppm)

*** Current Data Parameters ***

NAME : nov27wtl
EXPNO : 1
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 93
NUCLEUS : off

o1 : -28240.22 Hz
PULPROG : z9
SFO1 ©282.3761148 MHz
SOLVENT : CDCI3

SwW : 239.2822 ppm
TD : 131072

TE : 2989 K
*** Processing Parameters ***

LB : 0.30 Hz
SF 1 282.4043550 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



