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1. General Remakes

Reactions were carried out with commercial available reagent in dried apparatus. The THF
and toluene were pretreated under the potassium hydroxide, and then distilled from the sodium
benzophenone under nitrogen atmosphere before use. The yield was the purified state by flash
chromatography in silica gel. Enantiomeric excesses were determined by HPLC analysis using the
corresponding commercial chiral column (chiralcel ID, IA, IE column) as stated in the
experimental procedures at 23 °C with the UV detector at 254 nm. Optical rotation were reported
as follows: [a]™p (¢ g/100 mL, in solvent). The melting points of sprio-cyclo-propane-oxindoles
were determined by melting instrument. 'H NMR spectra were recorded on commercial
instruments (400 MHz). Chemical shifts were reported in ppm from tetramethylsilane with the
solvent resonance as the internal standard (CDCls, 8 = 7.26). Spectra were reported as follows:
chemical shift (& ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, hept = heptet,
m = multiplet), coupling constants (Hz), integration and assignment. '3C NMR spectra were
recorded on commercial instruments (100 MHz). Chemical shift were reported in ppm from
tetramethylsilane with the solvent resonance as the internal standard (CDCl3, & = 77). HRMS was
recorded on a commercial apparatus (ESI Source).

3-Chloride substituted oxindoles 1' and the substituted B,y-unsaturated-o-ketonesters 22 were
prepared from the procedure. TLC was performed on glass-backed silica plates. Chiral
N,N'-dioxide ligands were prepared according to the methods mentioned in catalyst preparation

section?.

2 Selected Results of Optimization

1) The summarization of the reaction condition
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L-PrPry n=1,m=1,R=2,6-Pr,CgHj
L-PrEtyppMen=1,m=1, R = 2,6-Pry-4-Me-CgH, L-RaPr,R= 2,6-Pr,CgHs
L-PrPrg n=1,m=1,R=246-PryCsH, L-RaPr; R = 2,4,6-Pr;CgHy
L2-PFPF2 n=1,m=0,R= 2,6-iPr2C6H3 L-RaEt, R= 2,6-EtQCGH3
L-PrAd n=1,m=1,R=1-Admantyl
L-PiPr, n=2,m=1,R=26-PryCsHs

Scheme 2.1 The Screened Chiral NV,N'-dioxide Ligands.

Table 2.1 Exploring the reaction conditions

Cl o
L e (o it
N
1a 2a rel-(1R,2S,3R)-3aa rel-(1S,28,3R)-3aa’
Entry Metal salt L Yield (3aa/3aa’) (%)° Ee (3aa/3aa’) (%)°




1 Sc(0T1)3 L-PrPr> 92/7 76/0

2 Mg(OTH): L-PrPr> 14/28 0/88

3 Y(OTf)s L-PrPr> 47/37 -28/68
4 Sc(NT1)3 L-PrPr> 59/16 50/-5
5 Ca(OTH): L-PrPr> 38/12 -12/0
6 Mg(NTH): L-PrPr> 60/32 17/86
7 Sc(OTH)3 L-RaPr 92/-- 78/--
8 Sc(0Tf)3 L-RaPr; 73/-- 91/--
9 de Sc(0Tf)3 L-RaPr; 99/-- 92/--
10/ Mg(OTH): L-PrPr> -/77 --/95

@ Unless otherwise noted, the reaction was proceeded with 1a (0.1 mmol), 2a (0.1 mmol), metal
salt (10 mol%), L (11 mol%), and Na>,COs (1.0 eq) in toluene (1.0 mL) at 30 °C for 24 h. ? Isolated
yield. ¢ Determined by chiral HPLC on a chiral stationary phase (Chiralcel IA and IE). ¢ At 0 °C. ¢
The reaction proceeded for 72 h./ At 40 °C for 72 h.

2) Selected examples of the optimization of the ligands

Table 2.2 Exploring the Efficiency of the ligand with Sc(OTf)s.

Cl 0]

O 00 o (™ oo e e
N

1a 2a rel<(1R,2S,3R)-3aa
Entry L Yield of 3aa (%)° Ee of 3aa (%)°
1 L-PrPr; 92 76
2 L-PrAd 52 42
3 L-PiPr, 94 70
4 L-RaPr; 92 78
5 L-RaPr; 99 68
6 L-RaEt, 89 77

@ The reaction proceeded with 1a (0.1 mmol), 2a (0.1 mmol), prepared L/Sc(OTf)s (1.1/1, 10

mol%) in THF, and Na,COs (1.0 eq) in toluene (1.0 mL) at 30 °C for 24 h. ? Isolated yield of

rel-(1R,25,3R)-3aa. < Determined by HPLC on a chiral stationary phase (chiralcel IE).

Table 2.3 Exploring the Efficiency of the ligand with Mg(OTf)..
Cl 0O

A Mg(OTf),/L (10 mol%)
O + COMe Na,COs3 (1.0 eq), toluene
N
H

1a 2a rel-(1S,2S,3R)-3aa’




Entry L Yield of 3aa’ (%)? Ee of 3aa’ (%)°

1 L-PrPr; 28 88
2 L-PrPr; 67 70
3 L-PiPr; 29 15
4 L-RaPr> 21 81
5 L-PrEt;pMe 13 8

@ The reaction proceeded with 1a (0.1 mmol), 2a (0.1 mmol), prepared L/Mg(OTf), (1.1/1, 10
mol%) in THF and Na>CO; (1.0 eq) in toluene (1.0 mL) at 30 °C for 24 h. ? Isolated yield of
rel-(1S,25,3R)-3aa’. < Determined by HPLC on a chiral stationary phase (chiralcel IA).

3) Selected examples of optimization of the temperature
Table 2.4 The effect of temperature in L-RaPr2/Sc(OTf); complex catalyzed reaction.

CO,Me

Cl O

X Sc(OTf)s/L-RaPr; (10 mol%) © 2 ..\\O
0 + CO:Me Nz,C0, (1.0 eq), T, toluene ©\
N O
H N
H
1a 2a rel(1R,2S,3R)-3aa
Entry T (°C) Yield of 3aa (%)° ee of 3aa (%)°
1 30 92 78
2 0 73 91
3 -10 59 45

@ The reaction was proceeded with 1a (0.1 mmol), 2a (0.1 mmol), prepared L-RaPr,/Sc(OTf)s
(1.1/1, 10 mol%) in THF and Na>CO3 (1.0 eq) in toluene (1.0 mL) at the indicated temperature for
24 h. ? Isolated yield of rel~(1R,2S,3R)-3aa. ¢ Determined by HPLC on a chiral stationary phase
(chiralcel IE).

Table 2.5 The effect of temperature in L-PrPr2/Mg(OTf), complex catalyzed reaction.

Cl (0]
X Mg(OTf)o/L-PrPry (10 mol%)
O + CO:Me Na,COj3 (1.0 eq), T, toluene
N
1a 2a rel-(1S,2S,3R)-3aa’
entry T (°C) yield of 3aa’ (%)° ee of 3aa’ (%)°
1 30 65 88
2 40 77 95
3 50 67 89

@ The reaction was proceeded with 1a (0.1 mmol), 2a (0.1 mmol), prepared L-PrPr2/Mg(OTf),
(1.1/1, 10 mol%) in THF and Na>COs3 (1.0 eq) in toluene (1.0 mL) at the indicated temperature for
72 h. ? Isolated yield of rel-(1S,25,3R)-3aa’. ¢ Determined by HPLC on a chiral stationary phase
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(chiralcel 1A).

3 General procedure

1) Synthesis of rel-(1R,25,3R)-3 and 4:

THF was added to a Sc(OTf); (10 mol%) and L-RaPr; (11 mol%) charged dried reaction tube
under nitrogen atmosphere. After stirring at 30 °C for 1 h, the solvent was removed under vacuum.
Subsequently, 3-Cl oxindole (0.1 mmol), B,y-unsaturated-a-ketonester (0.1 mmol), and Na,CO3
(0.13 mmol) were added. Toluene (1.0 mL) was lastly added to the nitrogen charged reaction tube
at 0 °C and kept stirring for 72 h. The mixture was directly purified by the flash column
chromatography and used for the next step if necessary.

PrNH»/DMF amidation: To the rel-(1R,2S,3R)-product 3 was added 'PrNH; (0.10 mL) and DMF
(0.30 mL) at room temperature. After 12 hours, the mixture was purified by the flash column
chromatography (PE: EA=1:1).

Table 3.1 The Substrates Scope under L-RaPr2/Sc(OTf); condition.

cl Q 1) Sc(OTH/L-RaPry(1/1.1, 10 mol%)
RI X o + szcone Na,COq (1.3 eq) toluene, 0°C
oy L 2) 'PrNH,, DMF
1 2 rel-(1l§,2$,3R)-4
Entry R! R? 4 Yield(%)? d.re Ee¢
T 35 35 daa S3C) =991 91
2 4-Me H 4ba 43 (67) >99:] 86
3 4-F H 4ca 49 (76) >99:1 86
4 5-Me H 4da 64 (96) >99:] 89
5 5-F H dea 58 (96) >99:1 81
6 6-F H 4ga 58 (91) >99:1 90
7 6-Cl H 4ha 67 (98) 98:2 88
8 6-Br H dia 66 (83) >99:] 84
9 H 2-MeO 4ah 59 (71) 94:6 91
10 H 3-MeO 4ai 62 (98) >99:1 95
1 H 4-MeO 4aj 63 (96) >99:1 7
12 H 2-Me 4ak 47 (76) >99:] 96
13 H 4-Me 4al 60 (93) >99:1 87
14 H 4-F 4av 46 (96) >99:] 90
15 H 3-Cl 4am 50 (76) >99:1 85
16 H 4-Cl 4an 44 (79) >99:] 93
17 H 4-Br 4ap 42 (83) >99:1 94
8 H 4-Ph 4aq 51 (96) >99:] 92
19 H 2-Nap dar 56 (91) >99:1 93



20 H "Bu 4at 68 (95) 76:24 99
21 H o= 4au 60 (99) 72:28 99

@ Unless otherwise noted, the reaction was performed with 1 (0.1 mmol), 2 (0.1 mmol),
L-RaPr2/Sc(OTf)s/ (1.1/1, 10 mol%), and Na,COs (1.3 eq) in toluene (1.0 mL) at 0 °C for 72 h;
then the reaction was isolated by the flash chromatography column and was added with 'PrNH>
(0.1 mL) in DMF (0.30 mL) for 12 h. ? Isolated yield, The data in parentheses was the isolated

yield after 1). © Determined by HPLC on a chiral stationary phase.

2) Synthesis of rel-(15,25,3R)-3":

Mg(OTf)2 (10 mol%), L-PrPr; (11 mol%) were added to an over-dried reaction tube under
nitrogen atmosphere. After THF (0.2 mL) was added, the mixture started stirring at 30 °C for 1 h.
Then the solvent was totally removed under vacuum. 3-Cl oxindole (0.1 mmol),
B,y-unsaturated-a-ketonester (0.1 mmol) and Na;COs; (0.1 mmol) were added to the tube.
Subsequently, toluene (1.0 mL) was added to the nitrogen charged reaction tube and stirred at 40
°C for 72 h. This mixture was directly isolated under the flash chromatography (PE:Et,O = 1:2).

4 Determination of absolute configuration of 3aa(’)

(18,25,3R)-5aa" from 3aa’
3aa and 3aa’ were synthesized from L-RaPr2/Sc(OTf); and L-PrPr»/Mg(OTf); respectively
according to the general procedure. And then they were derived by using BoccO/DMAP to give
the corresponding Saa and 5aa’.
Finally, they were recrystallized from CH>Clo and petrol ether. CCDC 1411858
(rel-(1R,2S,3R)-5aa) and CCDC 1412691 (rel-(15,2S5,3R)-5aa’) were assigned to be (1R,25,3R)
and (18,25,3R) respectively. These data can be obtained free from the Cambridge Crystallographic

Data Centre via www.ccdc.cam.ac.uk/data_requst/cif.



http://www.ccdc.cam.ac.uk/data_requst/cif

5 Studies of the mechanism

5.1 Nonlinear effect
a. L-RaPr»/Sc(OTf)3 condition

Cl (6]
Sc(OTf)s/L-RaPry (1/1.1, 10 mol%

©\/N$:0 + ©/\)J\C02Me N;ZC())Z .0 eqz),(toluene, 0°C -

H

1a 2a rel-(1R,2S,3R)-3aa

Entry Ee of L-RaPr; (%) Yield of 3aa (%) Ee of 3aa (%)
1 0 60 3
2 20 68 27
3 40 74 48
4 60 71 64
5 80 78 80
6 100 81 90

@ The reaction was performed with 1a (0.1 mmol), 2a (0.1 mmol), Sc(OTf); (10 mol%),
corresponding L-RaPr; (11 mol%) and Na>COs (1.0 eq) in toluene (1.0 mL) at 0 “C for 48 h.

100%
20% R2=0.9818
o
80% .
oot /
<
S 60% b=
&
= 50% &
o 40%
@
30%
20% I
10%
0%
0% 20% 40% 60% 80% 100%
ee of L-RaPr,

The nonlinear effect suggested that monomeric catalyst might be the main catalytical species.

b. L-PrPr2/Mg(OTf)> condition

Cl O
Mg(OTH)/L-PrPr, (1/1.1, 10 mol%
@ENSZO + w002Me l\?a(lzCO): (1.0 eqz),(toluene, 40°C L
H
1a 2a rel-(1S,2S,3R)-3aa’

Entry Ee of L-PrPr2 (%) Yield of 3aa’ (%) Ee of 3aa’ (%)
1 0 48 3
2 20 56 20
3 40 59 40
4 60 47 60
5 80 63 76
6 100 60 92

4 The reaction performed with 1la (0.1 mmol), 2a (0.1 mmol), Mg(OTf), (10 mol%),
corresponding L-PrPr; (11 mol%), and Na,COs3 (1.0 eq) at 40 °C in toluene (1.0 mL) for 48 h.
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The nonlinear effect suggested that monomeric catalyst might be the main catalytical species.

5.2 The ORTEP diagramme of catalyst species

The crystalagraphic structure of CCDC 804337 [L-RaPry/Mg(OTf)2], and CCDC 70400
[L-PrPr2/Sc(OTf);], CCDC 882608 [L-RaPry/ Sc(OTf)s/] have been confirmed in literature.
The coordination of N, N'-dioxides with either Sc(Ill) or Mg(Il) is the same.

5.3 HRMS analysis of coordinative type

To check the coordinative type between substrates and Metal complexes, the complexes were
stirred with the different substrate respectively. However, none of the possible coordinative
fragment was found between [,y-unsaturated-o-ketonester and metal complexes. On the contrary,
the coordinative fragments from 3-Cl oxindole were detected.

18:19:01 02-Apr-2015
150402_HR_2 35 (0.599) Cm (3:36) TOF MS ES+
1004 12418927 1.4404
1242.8942
960.3943
1243.8948
962.3936
1044.4619
1045.4641
910-4803 943.3384 963.3944
1046.4675
911.4840 1194 4272 1263,8667
964.3956
11103616 1123.6208 1195.4332 1265.8636
916.4849 973.6509 1047.4642 1145 5811 1196.4374 1295.5547
" W e e [T s T - -
o Y N1 IO O T P N O ! I o e e
200 920 940 9260 980 1000 1020 1040 1060 = 1080 1100 ~ 1120 = 1140 1160 1180 1200 1220 1240 1260 1280 1300

The mixture was prepared from the prepared L-PrPr2/Mg(OTf); (1.1/1, 0.01 mol), 1a (0.2 mmol)
in toluene (0.2 mL) for 2 h. The peak at 960.3943 was the [L-PrPro+Mg?"+OTf+1a], (calc.
960.3810).



18:24:00 02-Apr-2015

150402_HR_4 2 (0.034) Cm (2:36) TOF MS ES+
100+ 1102,4608 2.18e4
1103.4651
1060.4069
<
10433531
1061.4086
1104.4648
1144.4734
1063.4071 1145.4789
1105.4640 1146.4772
1064.4091
1106.4423 1149.6412 1210.3748 1323.6768
10154243 1065.3843 [ { 1178_5521“1227.4105 1274.4155 13115189 U 1325.6787 1353.5417 14306825 1472.7172
b , . e s L. o Sl i i ' e i ; . i . i iz
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400 1425 1450 1475 1500

The mixture was prepared from the prepared L-RaPry/Sc(OTf); (1.1/1, 0.01 mol), 1a (0.2 mmol)
in toluene (0.2 mL) for 2 h. The peak at 1210.3748 was the [L-RaPr+Sc**+20Tf+1a],
(calc.1210.3665).

5.4 Comparative experiments
a) Synthesis of the Michale intermediate 6aa and 6aa’

Under the optimized condition without Na;COs, only trace amount of Michael addition
intermediates were detected. After optimizing these condition, the intermediate could be
synthesized as follow. Sc(OTf); (10 mol%) and L-PrPr; (11 mol%) were added in a reaction tube
under nitrogen, then, 0.2 mL THF was added with stirring for 30 min at 30 °C. After removing the
solvent, 1a (0.1 mmol), 2a (0.1 mmol), 4 A (30 mg), and 0.4 mL THF were added. Finnaly, the
mixture was kept stirring at 0 °C for 48 h.

Cl O

o . A CO,Me Sc(O;I'f)3/L—PrPr2 (111,10 mol%)=
N 4 A (30 mg), THF, 0 °C
H

99% yield, 6aa:6aa’'= 88:12

1a 2a 6aa 6aa’
35% ee 42% ee

Two diastermers were partly isolated via flash column chromatography (PE : EA = 2:1). The
6aa was further isolated via flash chromatography using a mixed eluent (PE : CH2Cl; : acetone =
8 : 1:1). After recystallation, single diastereomer of 6aa was isolated with the increasing ee value
from 35% ee into 73% ee). Subsequently, the concentrated mother liquid was isolated again by the
flash chromatography (PE : Et;O = 1:2) to give 6aa’. The racemic Michael intermediates were
obtained by using racemic ligand.



top view front view 6aa
Additionaly, the relative configuration of 6aa was also confirmed by X-ray crystallographic
analysis. CCDC 1545249 (6aa) could be obtained free from the Cambridge Crystallographic Data
Centre via www.ccdc.cam.ac.uk/data_requst/cif.
b) Reactivity of N-Me 3-Cl oxindole

MeO,C

Cl
(0] OCI
@Eg:o + Ph/vj\cone condition Ph
(0]
\ N
\
7 8aa' 8aa
Entry Condition“ 7 8aa’t 8aa’
[yield, ee] [yield, ee] [yield, ee]
1 L-RaPr2/Sc(OT)s 319, 52% N 25%, 30%
2 L-PrPr/Mg(OTD):2 199, -11% 40%, -4% 22%, -41%

“Unless otherwise noted, reactions were performed with 1 (0.1 mmol), 2 (0.1 mmol), chiral
catalyst (10 mol%), Na;COs in toluene (1.0 mL) for 72 h. L-PrPr2/Mg(OTf); (1.1/1) and 1.0 eq of
Na,COs were used at 40°C; L-RaPr2/Sc(OTf); (1.1/1, 10 mol%) and 1.0 eq of Na,CO3 were used
at 0°C.? Isolated yield. ee was determined by HPLC on a chiral stationary.

To check the role of aza-ortho-xylylene in this reaction. N-Me 3-Cl oxindole was synthesized
and subjected into the optimized condition. However, both L-RaPr,/Sc(OTf); and
L-PrPr,/Mg(OTf), showed very low reactivities and poor ees with the same Michael addition
diastereomer detected. The relative configuration was confirmed by N-methylation of 3aa’ with an
opposite ee. The newly induced methyl group may affect the pKa of the substrate and change the
coordinative type. It’s also very hard to construct another diastereomer of 7, even when the central
Lewis acid was changed.

6 Characterization of the products

Methyl (18,2S5,3R)-2-0x0-2-(2"-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:
Prepared according to the general procedure. The compound of 3aa’ was
O,Me purified by silica gel chromatography (petroleum ether: Et;O = 1:2) to
@ afford light yellow oil in 77% yield. HPLC (chiralcel IA, hexane/i-PrOH
' " = 80:20, flow rate 1.0 mL/min, A = 254 nm) t{(major) = 12.24 min,
,///:O t{(minor) = 10.23 min, ee = 95%, dr > 99:1. [a]'*¥p = 253.9 (c = 0.84, in
H CH2Cl,). '"H NMR (400 MHz, CDCl;3) & = 8.89 (s, 1H), 7.34 (d, J = 7.6
Hz, 1H), 7.32 — 7.26 (m, SH), 7.24 — 7.18 (m, 1H), 7.02 (t, J = 7.6 Hz,
1H), 6.76 (d, J = 7.7 Hz, 1H), 4.35 (d, J = 8.3 Hz, 1H), 3.97 (d, J = 8.3 Hz, 1H), 3.86 (s, 3H). 1*C
NMR (101 MHz, CDClI3) & = 187.3, 173.3, 160.3, 141.3, 132.5, 129.2, 128.2, 128.2, 127.8, 125 .4,
122.8, 122.4, 110.2, 53.5, 44.0, 41.0, 40.7. HRMS (ESI-TOF) calcd for CioHisNO4 (M+Na") =
344.0899, found 344.0898.



http://www.ccdc.cam.ac.uk/data_requst/cif

2.00
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0.40-

2
< 020

Retention Time | Area % Area

10.228 313815 | 2.54
2112.237 12046603 | 97.46
Methyl

(18,25,3R)-2-(2-(2-methoxyphenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ah’
CO,Me was purified by silica gel chromatography (petroleum ether: EtoO = 1:2)

Me to afford white solid in 69% yield. Mp. 188.0 — 190.0 °C, HPLC
L[>, (chiralcel 1A, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254
x

/\O

nm) t(major) = 10.61 min, #(minor) = 9.15 min, ee = 95%, dr > 99:1.

H [a]' = 250.0 (¢ = 0.03, in CH2Cl»). 'H NMR (400 MHz, CDCl3) § =

8.22 (s, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.31 — 7.26 (m, 2H), 7.26 — 7.19 (m, 1H), 7.03 (t, J= 7.6 Hz,
1H), 6.96 (t, J = 7.6 Hz, 1H), 6.87 — 6.75 (m, 2H), 4.24 — 4.15 (m, 1H), 3.86 (s, 3H), 3.80 (d, J =
8.3 Hz, 1H), 3.59 (s, 3H). *C NMR (101 MHz, CDCls) & = 187.7, 173.3, 160.4, 158.2, 141.0,

130.1, 129.1, 127.8, 125.9, 123.0, 122.3, 121.3, 120.2, 110.2 109.6, 55.3, 53.4, 43.6, 41.0, 36.7.

HRMS (ESI-TOF) caled for CaoH7NOs (M+Na*) = 374.1004, found 374.1006.

0.504

=
=

9.47
1.199

ey T T T T T T T T T T T T T
0.00 1.00 200 3.00 400 5.00 6.00 7.00 8.00 9.00 10.00 11.00 1200 13.00 14.00
Minutes

100

AU
?’9 152
110.61

000 100 200 300 A 500 600 700 800 200 1000 1100 1200 1300 1400
Mnutes

Retention Time | Area % Area

9.152 739851 2.43
2110.612 29686935 | 97.57
Methyl

(18,25,3R)-2-(2-(3-methoxyphenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

Prepared according to the general procedure. The compound of 3ai’ was purified by silica gel

chromatography (petroleum ether: Et2O = 1:2) to afford white solid in 70% yield. Mp. 148.0 —

150.0 °C, HPLC (chiralcel IA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm)
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t{major) = 11.53 min, z(minor) = 9.08 min, ee = 92%, dr > 99:1.
[a]"*p = 281.65 (¢ = 0.28, in CH2Cly). 'H NMR (400 MHz,
CDCl3) 6 =8.10 (s, 1H), 7.35 (d, J= 7.6 Hz, 1H), 7.26 — 7.20 (m,
2H), 7.04 (t, J = 7.7 Hz, 1H), 6.93 — 6.78 (m, 4H), 4.35 (d, J =
8.3 Hz, 1H), 3.95 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H), 3.77 (s, 3H).
3C NMR (101 MHz, CDCls) & = 187.3, 172.5, 160.3, 159.4,
141.0, 133.9, 129.2, 128.2, 125.4, 122.9, 122.5, 121.5, 114.9, 113.3, 109.8, 55.2, 53.5, 43.9, 41.0,
40.8. HRMS (ESI-TOF) calcd for C20H17NOs (M+Na™) = 374.1004, found 374.1006.
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Methyl

(18,25,3R)-2-(2-(4-methoxyphenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

Prepared according to the general procedure. The compound of
COZMe

3aj’ was purified by silica gel chromatography (petroleum ether:
Et;O = 1:2) to afford colorless oil in 59% yield. HPLC (chiralcel
H w’@\ IA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm)
X OMe  f(major) = 24.77 min, t(minor) = 14.62 min, ee = 94%, dr >
H 99:1. [a]"’p = 196.9 (¢ = 0.10, in CH2Cly). 'H NMR (400
MHz,CDCl3) & = 7.75 (s, 1H), 7.36 (d, J = 7.7 Hz, 1H), 7.26 — 7.20 (m, 3H), 7.04 (t, J = 7.6 Hz,
1H), 6.89 — 6.82 (m, 3H), 4.33 (d, J = 8.3 Hz, 1H), 3.92 (d, J = 8.3 Hz, 1H), 3.88 (d, /= 4.7 Hz,
3H), 3.78 (s, 3H). *C NMR (101 MHz, CDCl3) 8 = 187.4, 172.4, 160.3, 159.1, 140.8, 130.2,
128.1, 125.6, 124.2, 123.0, 122.5, 113.6, 109.7, 55.2, 53.5, 43.9, 40.8, 40.8. HRMS (ESI-TOF)
calcd for C20H17NOs (M+Na™) = 374.1004, found 374.1001.
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Retention Time | Area % Area

14.622 2192622 |2.89

224.769 73779811 | 97.11

Methyl (18,2S5,3R)-2-0x0-2-(2'"-0x0-2-0-tolylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:

Prepared according to the general procedure. The compound of 3ak’
CO,Me

was purified by silica gel chromatography (petroleum ether: Et,O = 1:2)
to afford yellow solid in 50% yield. Mp. 150.0 — 152.0 °C, HPLC

B (chiralcel TA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254
&O nm) t(major) = 10.13 min, z(minor) = 7.52 min, ee = 91%, dr > 99:1.
[a]''% = 247.5 (¢ = 0.55, in CH,Clz). '"H NMR (400 MHz, CDCl3) 4 =
8.67 (s, 1H), 7.37 (d, J = 7.6 Hz, 1H), 7.34 — 7.28 (m, 1H), 7.25 — 7.16 (m, 3H), 7.13 — 7.08 (m,
1H), 7.07 = 7.01 (m, 1H), 6.77 (d, J = 7.8 Hz, 1H), 4.34 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H), 3.81 (d,
J= 8.3 Hz, 1H), 1.96 (s, 3H). 3C NMR (101 MHz, CDCl;) § = 187.5, 173.1, 160.4, 141.1, 137.6,
131.4, 129.9, 129.1, 128.2, 127.9, 125.7, 125.2, 122.7, 122.5, 110.1, 53.5, 43.8, 40.7, 40.0, 19.4.
HRMS (ESI-TOF) calcd for C20H17NO4 (M+Na*) = 358.1055, found 358.1055.
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2110.127 26323776 | 95.55

Methyl (18,2S5,3R)-2-0x0-2-(2'"-0x0-2-p-tolylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:
Prepared according to the general procedure. The compound of 3al’
was purified by silica gel chromatography (petroleum ether: Et;O =
1:2) to afford yellow solid in 77% yield. Mp. 84.0 — 86.0 °C, HPLC
(chiralcel IA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A =
254 nm) t{major) = 14.21 min, #{(minor) = 9.80 min, ee = 93%, dr >
99:1. [a]"%p = 249.5 (¢ = 0.42, in CH,Cl,). '"H NMR (400 MHz,
CDCls3) 6 = 8.43 (s, 1H), 7.35 (d, J = 7.6 Hz, 1H), 7.25 — 7.17 (m,
3H), 7.14 - 7.07 (m, 2H), 7.07 — 6.99 (m, 1H), 6.82 (d, J= 7.8 Hz, 1H), 4.34 (d, J = 8.3 Hz, 1H),
3.94 (d,J = 8.3 Hz, 1H), 3.86 (s, 3H), 2.31 (s, 3H). 3C NMR (101 MHz, CDCl3) § = 187.4, 173.0,
160.4, 141.1, 137.5, 129.3, 129.0, 128.9, 128.1, 125.6, 122.9, 122.4, 109.9, 53.5, 43.9, 40.9, 40.7,
21.2. HRMS (ESI-TOF) calcd for C20H17NO4 (M+Na™) = 358.1055, found 358.1056.
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Methyl

(18,25,3R)-2-(-2-(3-chlorophenyl)-2'-oxospiro[ cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

0Me '

Prepared according to the general procedure. The compound of 3am’
was purified by silica gel chromatography (petroleum ether: Et;O = 1:2)
to afford yellow oil in 77% yield. HPLC (chiralcel 1A, hexane/i-PrOH =
80:20, flow rate 1.0 mL/min, A = 254 nm) ¢{major) = 11.53 min,
t{(minor) = 9.08 min, ee = 92%, dr > 99:1. [a]'*’p = 281.7 (¢ = 0.28, in
CH:Clz). 'H NMR (400 MHz, CDCl3) & = 8.35 (s, 1H), 7.32 (d, J=7.1

Hz, 2H), 7.26 — 7.16 (m, 4H), 7.04 (td, J = 7.7, 0.8 Hz, 1H), 6.86 (d, J= 7.7 Hz, 1H), 4.32 (d, J =
8.3 Hz, 1H), 3.91 (d, J = 8.3 Hz, 1H), 3.88 (s, 3H). 3C NMR (101 MHz, CDCls) § = 187.0, 172.5,
160.2, 141.1, 134.4, 134.1, 129.4, 129.3, 128.4, 128.0, 127.4, 125.0, 122.9, 122.6, 110.1, 53.6,
43.6, 40.4, 40.0. HRMS (ESI-TOF) caled for CioH14CINO4 (M+Na") = 378.0509, found
378.0511; HRMS (ESI-TOF) caled for C1oH147CINO4 (M+Na*) = 380.0480, found 380.0490.
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(18,25,3R)-2-(2-(4-chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

Prepared according to the general procedure. The compound of
CO,Me

3an’ was purified by silica gel chromatography (petroleum ether:
Et,0 = 1:2) to afford yellow oil in 63% yield. HPLC (chiralcel IA,

- ""©\ hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm)
N/—%o Cl t(major) = 16.19 min, #(minor) = 10.66 min, ee = 91%, dr > 99:1.
[0]"*p = 295.5 (¢ = 0.27, in CH2Cl»). '"H NMR (400 MHz, CDCls)
8 =28.59 (s, 1H), 7.33 (d, J= 7.6 Hz, 1H), 7.31 — 7.22 (m, 5H), 7.03 (t, /= 7.6 Hz, 1H), 6.81 (d, J
= 7.7 Hz, 1H), 4.32 (d, J = 8.3 Hz, 1H), 3.91 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H). 3C NMR (101
MHz, CDCl3) & = 187.0, 172.9, 160.3, 141.1, 133.7, 131.0, 130.5, 128.4, 128.4, 125.1, 122.9,
122.6, 110.1, 53.6, 43.7, 40.5, 40.0. HRMS (ESI-TOF) caled for CioHi4CINOs (M+Na®) =
378.0509, found 378.0513; HRMS (ESI-TOF) calcd for CioHi4*’CINOs (M+Na®) = 380.0480,
found 380.0491.
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Methyl

(18,28,3R)-2-(2-(2-bromophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ao’

CO.M
2Me was purified by silica gel chromatography (petroleum ether: Et,O = 1:2)

Br to afford white solid in 62% yield. Mp. 176.0 — 178.0 °C, HPLC

H W'@ (chiralcel 1A, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254

/—%O nm) #{major) = 18.59 min, #(minor) = 9.69 min, ee = 94%, dr > 99:1.

[o]'% = 49.5 (c = 0.20, in CH>CL). 'H NMR (400 MHz, CDCl3) & =

8.41 (s, 1H), 7.50 (d, J= 7.9 Hz, 1H), 7.35 (m, 3H), 7.26 — 7.21 (m, 1H), 7.20 - 7.14 (m, 1H), 7.08

- 6.98 (m, 1H), 6.82 — 6.76 (m, 1H), 4.28 (d, J = 8.2 Hz, 1H), 3.89 — 3.83 (m, 3H). '3C NMR (101

MHz, CDClL3) & = 187.1, 172.9, 160.3, 141.3, 133.1, 132.5, 131.0, 129.4, 128.2, 127.2, 125.6,

125.1, 123.0, 122.5, 109.9, 53.5, 44.0, 41.2, 40.9. HRMS (ESI-TOF) calcd for CioHi4”’BrNO4

(M+Na*) = 422.0004, found 422.0007; caled for CioHi4'BrNOs (M+Na*) = 423.9983, found
423.9993.

N
H
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Methyl

(18,25,3R)-2-(2-(4-bromophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ap’ was purified by silica gel
chromatography (petroleum ether: Et,O = 1:2) to afford light yellow solid in 81% yield. Mp. 66.0
— 68.0 °C, HPLC (chiralcel 1A, hexane/i-PrOH = 80:20, flow rate
1.0 mL/min, A = 254 nm) t{(major) = 17.11 min, #{(minor) = 11.22
min, ee = 94%, dr > 99:1. [a]'*p = 296.3 (¢ = 0.40, in CH>CL,). 'H
NMR (400 MHz, CDCl3) 6 = 8.55 (s, 1H), 7.43 (d, J= 8.4 Hz, 1H),
o) 7.33(d, J=17.6 Hz, 1H), 7.30 — 7.25 (m, 2H), 7.23 — 7.17 (m, 2H),

7.04 (t, J=17.6 Hz, 1H), 6.81 (d, J=7.8 Hz, 1H), 4.32 (d, J = 8.3
Hz, 1H), 3.89 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H). 13C NMR (101 MHz, CDCl3) § = 187.0 172.9,
160.3, 141.1, 131.5, 131.4, 130.9, 128.4, 125.1, 122.9, 122.6, 121.9, 110.1, 53.6, 43.7, 40.4, 40.0.
HRMS (ESI-TOF) calcd for CioHi4”BrNO4 (M+Na®) = 422.0004, found 422.0009; caled for
CioH 144 BrNO4 (M+Na*) = 423.9983, found 423.9989.

COzMe

0.60-

2 04 A
0.204 =
o T g g g g T g T T T g T T g T

T e e e — 7 ——
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20,00

1.00

B
= 0504

?»11.224

TR — — — — 7 — 77—~
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20,00

Retention Time | Area % Area

11.224 1233355 |2.66
2117.105 45173061 | 97.34
Methyl

(18,28,3R)-2-(2-(biphenyl-4-yl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3aq’ was purified by silica gel
chromatography (petroleum ether: EtO = 1:2) to afford white solid in 74% yield. Mp. 88.0 — 90.0
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°C, HPLC (chiralcel IA, hexane/i-PrOH = 80:20, flow rate 1.0
mL/min, A = 254 nm) t{(major) = 27.46 min, ¢{(minor) = 14.54
min, ee = 98%, dr > 99:1. [a]'>'p = 307.8 (c = 0.42, in CH.Cl).
'"H NMR (400 MHz, CDCl3) & = 8.72 (s, 1H), 7.57 — 7.50 (m,
4H), 7.48 — 7.40 (m, 2H), 7.39 — 7.30 (m, 4H), 7.11 (t, /= 7.4 Hz,
1H), 7.00 (t, J = 7.5 Hz, 1H), 6.74 (d, J = 7.7 Hz, 1H), 4.40 (d, J
= 8.3 Hz, 1H), 3.98 (d, J = 8.3 Hz, 1H), 3.86 (s, 3H). 1*C NMR (101 MHz, CDCl;) & = 187.3,
173.2, 160.3, 141.2, 140.6, 131.5, 129.6, 128.8, 128.2, 127.4, 127.1, 126.9, 125.4, 122.9, 122.4,
110.1, 53.5, 44.0, 40.8, 40.6. HRMS (ESI-TOF) calcd for C2sH19NO4s (M+Na®) = 420.1212, found
420.1210.
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Methyl

(18,25,3R)-2-(2-(naphthalen-2-yl)-2'-oxospiro[ cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ar’
was purified by silica gel chromatography (petroleum ether: Et,O =
1:2) to afford light yellow oil in 71% yield. HPLC (chiralcel IA,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #{major)
= 20.26 min, t{minor) = 14.27 min, ee = 93%, dr > 99:1. [a]"*"p =
485.4 (¢ = 0.21, in CH2Cl,). '"H NMR (400 MHz, CDCl3) § = 8.51
(s, 1H), 7.85 — 7.72 (m, 4H), 7.50 — 7.42 (m, 2H), 7.40 — 7.33 (m, 2H), 7.14 (t, J = 7.8 Hz, 1H),
7.02 (t,J=7.8 Hz, 1H), 6.61 (d, J=7.7 Hz, 1H), 4.48 (d, /= 8.3 Hz, 1H), 4.11 (d, J= 8.3 Hz, 1H),
3.88 (s, 3H). '*C NMR (101 MHz, CDCl;) & = 187.3, 173.0, 160.4, 141.1, 133.0, 132.9, 129.9,
128.2,128.2,127.9, 127.9, 127.7, 126.9, 126.3, 126.1, 125.4, 122.9, 122.4, 110.0, 53.6, 44.0, 41.1,
40.7. HRMS (ESI-TOF) calcd for C23Hi17NO4 (M+Na™) = 394.1055, found 394.1060.
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(18,28,3R)-2-0x0-2-(2'-0x0-2-(thiophen-2-yl)spiro[ cyclopropane-1,3'-indoline]-3-yl)acetate:

OzMe

Prepared according to the general procedure. The compound of 3as’ was

purified by silica gel chromatography (petroleum ether: Et;O = 1:2) to
afford yellow oil in 52% yield. HPLC (chiralcel IA, hexane/i-PrOH =

80:20, flow rate 1.0 mL/min, A = 254 nm) z(major) = 15.08 min, ¢(minor)
= 10.51 min, ee = 95%, dr > 99:1. [a]"*7p = 150.6 (¢ = 0.53, in CH,CL,).
'H NMR (400 MHz, CDCl3) 8 = 8.72 (s, 1H), 7.30 (d, J = 7.6 Hz, 1H),
7.26 — 7.23 (m, 1H), 7.21 (d, J = 5.6 Hz, 1H), 7.08 (d, J = 3.4 Hz, 1H), 7.03 (t, J = 7.6 Hz, 1H),
6.98 — 6.93 (m, 1H), 6.87 (d, J = 7.8 Hz, 1H), 4.35 (d, J = 8.1 Hz, 1H), 3.99 (d, J = 8.1 Hz, 1H),
3.86 (s, 3H). 13C NMR (101 MHz, CDCls) = 186.8, 172.5, 160.1, 141.2, 135.0, 128.3, 127.8,
126.8, 125.5, 124.9, 122.8, 122.5, 110.2, 53.6, 44.0, 41.9, 35.6. HRMS (ESI-TOF) calcd for
Ci7H13NO4S (M+Na*) = 350.0463, found 350.0464.
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Methyl (15,2S5,3R)-2-(2-butyl-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

O

Prepared according to the general procedure. The compound of 3at’

was purified by silica gel chromatography (petroleum ether: Et,O =
1:2) to afford yellow oil in 71% yield. HPLC (chiralcel IA,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #(major)
= 11.32 min, t{(minor) = 10.11 min, ee = 93%, dr > 99:1. [a]'*?p =
174.5 (¢ = 0.43, in CH2Cly). 'H NMR (400 MHz, CDCls) 8 = 9.07 (s,

1H), 7.27 — 7.22 (m, 1H), 7.06 — 7.02 (m, 2H), 7.00 (d, J = 7.8 Hz, 1H), 3.77 (s, 3H), 3.00 (d, J =
8.4 Hz, 1H), 2.71 (q, J = 7.5 Hz, 1H), 1.85 (dd, J = 13.9, 7.6 Hz, 1H), 1.70 (tt, J = 13.5, 6.8 Hz,
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1H), 1.43 — 1.25 (m, 4H), 0.85 (t, J = 6.9 Hz, 3H). '3C NMR (101 MHz, CDCl3) & = 187.0, 175.8,
160.8, 141.5, 127.9, 126.3, 122.1, 121.3, 110.6, 53.1, 41.9, 40.1, 35.4, 30.8, 26.5, 22.1, 13.9.
HRMS (ESI-TOF) caled for C17H20NO4 (M+H™) = 302.1392, found 302.1385.
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Methyl

(18,28,3R)-2-(4'-fluoro-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

MeO,C
F

/§o

N
H

-0

Prepared according to the general procedure. The compound of 3ca’
was purified by silica gel chromatography (petroleum ether: Et,O=
1:2) to afford white oil in 84% yield. HPLC (chiralcel IA,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #(major)
= 19.60 min, #(minor) = 10.21 min, ee = 96%, dr > 99:1. [a]'*%p =
213.2 (¢ = 0.34, in CH2Cly). '"H NMR (400 MHz, CDCl3) & = 8.66 (s,
1H), 7.39 — 7.27 (m, 5H), 7.22 — 7.14 (m, 1H), 6.76 — 6.67 (m, 1H),

6.61 (d,J=17.8 Hz, 1H), 4.27 (d, J = 8.9 Hz, 1H), 3.96 (d, J = 8.9 Hz, 1H), 3.86 (s, 3H). *C NMR
(101 MHz, CDCL3) § = 186.8, 172.9, 160.5, 157.4 (d, J = 247.4 Hz), 143.2 (d, J = 8.2 Hz), 132.5,
129.7 (d, J = 8.8 Hz), 129.2, 128.2, 127.8, 111.6 (d, J = 17.5 Hz), 110.1 (d, J = 21.3 Hz), 106.5 (d,
J =32 Hz), 53.4, 40.5, 37.0, 37.0. HRMS (ESI-TOF) calcd for C1oHsFNO4 (M+Na*) = 362.0805,

found 362.0807.
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Methyl

(18,25,3R)-2-(5'-methyl-2'-0x0-2-phenylspiro[ cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3da’
was purified by silica gel chromatography (petroleum ether: Et;O =
1:2) to afford light yellow oil in 72% yield. HPLC (chiralcel ID,
hexane/i-PrOH = 90:10, flow rate 1.0 mL/min, A = 254 nm) #(major)
= 20.49 min, t{minor) = 24.2 9min, ee = 96%, dr > 99:1. [a]'*%p =
210.6 (¢ = 0.55, in CH2Clz). 'H NMR (400 MHz, CDCls) & = 8.57 (s,
1H), 7.35 - 7.26 (m, 5H), 7.17 (s, 1H), 7.02 (d, /= 7.8 Hz, 1H), 6.68 (d, /= 7.9 Hz, 1H), 4.34 (d,
J=8.3 Hz, 1H), 3.94 (d, J = 8.3 Hz, 1H), 3.87 (s, 3H), 2.34 (s, 3H). 3*C NMR (101 MHz, CDCl;)
6=187.4,173.1, 160.3, 138.8, 132.6, 132.0, 129.1, 128.5, 128.2, 127.8, 125.5, 123.6, 109.8, 53.5,
44.1, 41.0, 40.6, 21.3. HRMS (ESI-TOF) calcd for CzH17NO4 (M+Na*) = 358.1055, found
358.1055.
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Methyl

(18,28,3R)-2-(5'-fluoro-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ea’
was purified by silica gel chromatography (petroleum ether: EtO =
1:2) to afford yellow oil in 67% yield. HPLC (chiralcel IA,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #{major)
= 9.87 min, t(minor) = 7.92 min, ee = 92%, dr > 99:1. [a]"3*p =
235.2 (¢ = 0.78, in CH,Cl,). '"H NMR (400 MHz, CDCl3) & = 9.09 (s,
1H), 7.40 — 7.26 (m, 5H), 7.18 — 7.12 (m, 1H), 6.95 — 6.88 (m, 1H), 6.66 — 6.60 (m, 1H), 4.36 (d, J
= 8.3 Hz, 1H), 3.92 (d, J = 8.4 Hz, 1H), 3.88 (s, 3H). 1*C NMR (101 MHz, CDCl;) & = 187.3,
173.3, 158.8 (d, J=238.5 Hz), 157.6, 137.2 (d, J=2.0 Hz), 132.2, 129.2, 128.3, 127.9, 126.9 (d, J
=9.3 Hz), 114.6 (d, J=23.5 Hz), 111.1 (d, J=26.5 Hz), 110.7 (d, J = 6.5 Hz), 53.6, 44.12 (d, J =
2.0 Hz), 41.6, 40.5. HRMS (ESI-TOF) calcd for CioHi4FNOs (M+H*) = 340.0985, found
340.0982.
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Methyl

(18,25,3R)-2-(5'-chloro-2'-ox0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

Prepared according to the general procedure. The compound of 3fa’
was purified by silica gel chromatography (petroleum ether: Et,O =
1:2) to afford light yellow solid in 61% yield. Mp. 172.0 — 174.0 °C,
HPLC (chiralcel IA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min,
A =254 nm) t{(major) = 9.03 min, ¢{(minor) = 7.94 min, ee = 88%,
dr>99:1. '"H NMR (400 MHz, CDCl3) 4 = 8.74 (s, 1H), 7.39 (d, J=
1.5 Hz, 1H), 7.35 = 7.27 (m, 5H), 7.24 — 7.16 (m, 1H), 6.70 (d, J =

8.3 Hz, 1H), 4.37 (d, J = 8.4 Hz, 1H), 3.93 (d, J = 8.4 Hz, 1H), 3.89 (s, 3H). 3C NMR (101 MHz,
CDCly) & = 1872, 172.7, 160.3, 139.7, 132.0, 129.1, 128.3, 128.2, 128.0, 127.9, 127.1, 123.4,
111.9, 53.6, 43.8, 41.7, 40.5. HRMS (ESI-TOF) calcd for C1oH13CINOs (M+H*) = 356.0690,
found 356.0687; HRMS (ESI-TOF) caled for CioH;4#7CINOs (M+H®) = 358.0660, found

358.0651.
_, 040 B =
= 020] ~ 3
U\;J, 0 0.‘50 1})0 1 l50 2,}30 2. l50 3. bO 3 ‘50 4. bO 4, l’)ﬂ 5. ‘00 5,1’:0 6.b0 6,1’:0 7 bO 7,‘50 8. bO 8. ‘50 9, 60 9. ‘50 10‘00 10‘50 11.00
Mnutes
200
2 1.0 g =
. P
0.00 0.‘50 1,60 1 ‘50 2,60 2 ‘50 3.60 3 ‘50 4.60 4, ‘50 5.60 5,‘50 6.‘00 6,‘50 7. hO 7,‘50 8. hO B.‘50 9. 60 9.‘50 10‘00 10‘.50 11.00
Mnutes
Retention Time | Area % Area
1]7.944 2004181 |5.84
219.031 32337164 | 94.16
Methyl

(18,28,3R)-2-(6'-fluoro-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

Prepared according to the general procedure. The compound of 3ga’ was purified by silica gel
chromatography (petroleum ether: Et;O = 1:2) to afford a light yellow oil in 70% yield. HPLC
(chiralcel TA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) ¢{(major) = 10.16 min,
t{(minor) = 8.45 min, ee = 89%, dr > 99:1. [a]'*5p = 234.5 (¢ = 0.68, in CH>Clz). 'H NMR (400
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MHz, CDCl3) § = 9.12 (s, 1H), 7.35 — 7.26 (m, 6H), 6.75 — 6.66 (m,
1H), 6.48 (dd, J = 8.6, 2.3 Hz, 1H), 4.33 (d, J = 8.3 Hz, 1H), 3.94
(d, J = 8.3 Hz, 1H), 3.87 (s, 3H). 3*C NMR (101 MHz, CDCL;) § =
187.4,173.8, 162.9 (d, J = 244.5 Hz), 160.3, 142.5 (d, J = 12.0 Hz),
132.3, 129.1, 128.3, 128.0, 124.1 (d, J = 9.7 Hz), 120.7 (d, J = 2.8
Hz), 108.8 (d, J = 12.4 Hz), 99.0 (d, J = 27.2 Hz), 53.6, 43.6, 41.0,
40.6. HRMS (ESI-TOF) calcd for C1oH4FNO4 (M+Na*) = 362.0805, found 362.0807.
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Methyl

(18,28,3R)-2-(-6'-chloro-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of
3ha’ was purified by silica gel chromatography (petroleum ether:
Et;0O = 2:1) to afford a colorless solid in 63% yield. HPLC
(chiralcel IA, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A =
254 nm) t{(major) = 11.90 min, ¢t{(minor) = 9.87 min, ee = 84%,
dr > 99:1. [a]'"*p = 222.6 (c = 0.38, in CH>Cl,). '"H NMR (400
MHz, CDCl3) 6 = 8.83 (s, 1H), 7.39 — 7.26 (m, 6H), 7.00 (dd, J = 8.2, 1.7 Hz, 1H), 6.78 (d, /= 1.6
Hz, 1H), 4.36 (d, J = 8.3 Hz, 1H), 3.95 (d, J = 8.3 Hz, 1H), 3.88 (s, 3H). '*C NMR (101 MHz,
CDCl3) ¢ = 187.3, 173.2, 160.3, 142.2, 134.1, 132.0, 129.1, 128.3, 128.0, 123.8, 123.8 122.4,
110.8, 53.6, 43.6, 41.2, 40.6. HRMS (ESI-TOF) calcd for C1oH14*>CINO4 (M+Na*) = 356.0690,
found 356.0690, HRMS (ESI-TOF) caled for CioH4*’CINOs (M+Na®) = 358.0660, found
358.0663.
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Methyl (1R,2S,3R) 2-0x0-2-(-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:
0,Me Prepared according to the general procedure. The compound of 3aa was
purified by silica gel chromatography (petroleum ether: EA = 1:1) to afford
' “O a colorless solid in 99% yield. Mp. 70.0 — 72.0 °C. HPLC (chiralcel IE,
o) hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #{(major) =
H 13.58 min, #(minor) = 16.68 min, ee = 92%, dr > 99:1. [a]**p = 169.7 (c =
0.35, in CH»Cl,). '"H NMR (400 MHz, DMSO) 8 = 10.73 (s, 1H), 7.41 — 7.26 (m, 5H), 7.11 (d, J =
7.7, 1H), 6.88 (d, J = 7.7 Hz, 1H), 6.66 (t, J = 7.5 Hz, 1H), 6.11 (d, J= 7.5 Hz, 1H), 3.93 (d, J =
8.4 Hz, 1H), 3.72 (s, 3H), 3.61 (d, J= 8.4 Hz, 1H). *C NMR (101 MHz, DMSO) & = 186.4, 174.0,
159.8, 142.4, 133.0, 129.5, 128.4, 127.7, 127.5, 125.6, 120.9, 120.8, 109.6, 52.7, 40.1, 38.6, 36.8.
HRMS (ESI-TOF) caled for Ci9H1sNO4 (M+Na*) = 344.0899, found 344.0898.
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Methyl
(1R,28,3R)-2-(4'-methyl-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
0 Prepared according to the general procedure. The compound of 3ba
MeO,C was purified by silica gel chromatography (petroleum ether: EA =

1:1) in 67% yield. "H NMR (400 MHz, DMSO) & = 10.77 (s, 1H), 7.34
@ —7.26 (m, 3H), 7.20 (d, J = 5.3 Hz, 2H), 7.06 (t, J = 7.7 Hz, 1H), 6.79

N O (d, J=17.7 Hz, 1H), 6.54 (d, J = 7.7 Hz, 1H), 4.16 (d, J = 8.6 Hz, 1H),

H 3.73 (s, 3H), 3.40 (d, J = 8.6 Hz, 1H), 1.21 (s, 3H). 13*C NMR (101
MHz, DMSO) & = 187.7, 174.8, 159.8, 143.2, 135.4, 133.6, 129.6, 128.5, 127.8, 127.5, 124.3,
22
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122.4, 107.9, 52.6, 40.6, 37.8, 35.5, 18.1. HRMS (ESI-TOF) calcd for C20H17NO4 (M+H") =
336.1230, found 336.1230.

Methyl
(1R,2S,3R)-2-(4'-fluoro-2'-ox0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
o) Prepared according to the general procedure. The compound of 3ca
Me02CF was purified by silica gel chromatography (petroleum ether: EA =
- @ 1:1) in 76% yield. HRMS (ESI-TOF) calcd for C19H14FNO4 (M+H")
/ z“" = 340.0980, found 340.0981.
H o

Methyl
(1R,28,3R)-2-(5'-methyl-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
o Prepared according to the general procedure. The compound of 3da
MeO,C was purified by silica gel chromatography (petroleum ether: EA =
1:1) in 96% yield. '"H NMR (400 MHz, DMSO) & 10.61 (s, 1H),
\Q '@ 7.42 —7.27 (m, 5H), 6.92 (d, J = 7.8 Hz, 1H), 6.76 (d, J = 7.8 Hz,
e} 1H), 5.92 (s, 1H), 3.87 (d, J = 8.4 Hz, 1H), 3.73 (d, J = 8.4 Hz, 3H),
H 3.58 (d, J = 8.4 Hz, 1H), 1.97 (s, 3H). '*C NMR (101 MHz, DMSO)
6 =186.5,174.0, 159.8, 140.0, 130.0, 129.5, 129.4, 128.3, 127.8, 127.6, 125.7, 121.7, 109.3, 52.7,
40.1, 38.5, 36.7, 20.6. HRMS (ESI-TOF) calcd for CzoH17NO4 (M+H") = 336.1230, found

336.1234.

Methyl
(1R,28,3R)-2-(5'-fluoro-2'-ox0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

o Prepared according to the general procedure. The compound of 3ea
MeO,C was purified by silica gel chromatography (petroleum ether: EA =

1:1) in 96% yield. HRMS (ESI-TOF) caled for C19H14FNO4 (M+H")

F

\@ '@ =340.0980, found 340.0980.
N ©
H

Methyl
(1R,28,3R)-2-(6'-fluoro-2'-oxo-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ga
MeO,C 0 was purified by silica gel chromatography (petroleum ether: EA =

1:1) in 91% yield. HRMS (ESI-TOF) caled for C19H1sFNO4 (M+H")

/@..- ""@ = 340.0980, found 340.0985.
F
N O

H

Methyl
(1R,28,3R)-2-(-6'-chloro-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
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O Prepared according to the general procedure. The compound of

MeO,C 3ha was purified by silica gel chromatography (petroleum ether:
- @ EA = 1:1) in 98% yield. 'H NMR (400 MHz, DMSO-ds) & =

/@'” 10.89 (s, 1H), 7.40 -7.25 (m, 5H), 6.91 — 6.85 (m, 1H), 6.75 (d, J
c N O = 8.1, 1H), 6.07 (d, /= 8.1 Hz, 1H), 3.98 (d, /= 8.4 Hz, 1H), 3.73
H (s, 3H), 3.62 (d, J = 8.4 Hz, 1H). 3C NMR (101 MHz, DMSO-ds)

0 =186.1,173.9, 159.8, 143.8, 132.7, 132.0, 129.5, 128.5, 127.8, 124.6, 122.2, 120.5, 109.7, 52.8,
39.8, 38.7, 37.0.HRMS (ESI-TOF) calcd for C19H43CINO4 (M+H") = 356.0684, found 356.0682;
HRMS (ESI-TOF) calcd for C19H14’CINO4 (M+H") = 358.0655, found 358.0649.

Methyl
(1R,28,3R)-2-(-6'-bromo-2'-0x0-2-phenylspiro[ cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
0 Prepared according to the general procedure. The compound of
MeO,C 3ia was purified by silica gel chromatography (petroleum ether:
EA = 1:1) in 83% yield. '"H NMR (400 MHz, DMSO-ds) & 10.88
”@ (s, 1H), 7.38 — 7.26 (m, SH), 7.03 (s, 1H), 6.92 — 6.84 (m, 1H),

1"
Br/@ 0 6.02 (d, J = 8.4 Hz, 1H), 3.98 (d, J = 8.4 Hz, 1H), 3.73 (s, 3H),
N 3.62 (d,J= 8.5 Hz, 1H). *C NMR (101 MHz, DMSO-ds) & 186.1,

173.8, 159.8, 144.0, 132.7, 129.5, 128.5, 127.8, 125.0, 123.4, 122.5, 120.2, 112.5, 52.8, 39.8, 38.7,
37.0. HRMS (ESI-TOF) caled for CioH14®BrNO4 (M+H?) = 400.0179, found 400.0184; HRMS
(ESI-TOF) calcd for C1oH 48 BrNO4 (M+H*) = 402.0159, found 402.0163.

Methyl
(1R,28,3R)-2-(2-(2-methoxyphenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of 3ah

O
MeO,C MeQ was purified by silica gel chromatography (petroleum ether: EA =
- @ 1:1) in 71% yield. HRMS (ESI-TOF) caled for CaoHi7NOs (M+H") =
N o
H

@"' 352.1179, found 352.1182.

Methyl
(1R,28,3R)-2-(2-(3-methoxyphenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
o Prepared according to the general procedure. The compound of
MeO,C OMe 3ai was purified by silica gel chromatography (petroleum ether:
EA = 1:1) in 98% yield. HRMS (ESI-TOF) caled for C20Hi7NOs

@\l '@ (M+H") = 352.1179, found 352.1176.
0

O (1R,2S,3R)-2-(2-(4-methoxyphenyl)-2'-oxospiro[cyclopropan
e-1,3'-indoline]-3-yl)-2-oxoacetate: Prepared according to the

""@OMe general procedure. The compound of 3aj was purified by

Q‘” silica gel chromatography (petroleum ether: EA = 1:1) in 96%
yield. HRMS (ESI-TOF) calcd for CyHi7NOs (M+H") =
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352.1179, found 352.1176.

Methyl (1R,28,3R)-2-0x0-2-(2'-0x0-2-0-tolylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:
Prepared according to the general procedure. The compound of 3ak

MeO.C 0O was purified by silica gel chromatography (petroleum ether: EA =
? 1:1) in 76% yield. HRMS (ESI-TOF) calcd for C20H17NO4 (M+H™)
@w L =336.1230, found 336.1233.
N )
H

Methyl (1R,28,3R)-2-0x0-2-(2'-0x0-2-p-tolylspiro[cyclopropane-1,3'-indoline]-3-yl)acetate:

O
Me02C

g

N
H

Methyl

Prepared according to the general procedure. The compound of
3al was purified by silica gel chromatography (petroleum ether:
EA =1:1) in 93% yield. HRMS (ESI-TOF) caled for C20H17NO4
(M+H") = 336.1230, found 336.1230.

(1R,28,3R)-2-(-2-(3-chlorophenyl)-2'-oxospiro[ cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:

o)
MeO,C cl

kO

N
H

Methyl

The compound of 3am was purified by silica gel chromatography
(petroleum ether: EA = 1:1) in 76% yield. HRMS (ESI-TOF) calcd
for C1oH14**CINO4 (M+H") = 356.0684, found 356.0684; HRMS
(ESI-TOF) calcd for Ci9H14’CINO4 (M+H") = 358.0655, found
358.0651.

(1R,2S,3R)-2-(2-(4-chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate: The

0]
MeOQC
O
e
N (0]
H
Methyl
(0]
MGOZC
R es
e
N (0]
H

compound of 3an was purified by silica gel chromatography
(petroleum ether: EA = 1:1) in 76% yield. HRMS (ESI-TOF)
caled for C1oH143CINOs (M+H") = 356.0684, found 356.0682;
HRMS (ESI-TOF) calcd for Ci9H14’CINO4 (M+H") = 358.0655,
found 358.0648.

(1R,28,3R)-2-(2-(4-fluorophenyl)-2'-oxospiro[cyclopropane-1,3'-i

ndoline]-3-yl)-2-oxoacetate: The compound of 3av was purified
by silica gel chromatography (petroleum ether: EA = 1:1) in 96%
yield. HRMS (ESI-TOF) calcd for CioHi4FNOs (M+H") =
340.0980, found 340.0978.
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Methyl
(1R,28,3R)-2-(2-(4-bromophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
o Prepared according to the general procedure. The compound
MeO,C of 3ap was purified by silica gel chromatography (petroleum
ether: EA = 1:1) in 83% yield. HRMS (ESI-TOF) calcd for
@\. ""QBr C1oH14BrNOs (M+H") = 400.0179, found 400.0179; HRMS
N e (ESI-TOF) caled for CioHis8'BrNOs (M+H') = 402.0159,
H found 402.0158.

Methyl
(1R,28,3R)-2-(2-(biphenyl-4-yl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
0 Prepared according to the general procedure. The compound
MeO,C of 3aq was purified by silica gel chromatography (petroleum

ether: EA = 1:1) in 96% yield. HRMS (ESI-TOF) calcd for

Ph
@\ @ CasH1sNO4 (M+H*) = 398.1387, found 398.1392.
N O
H

Methyl

(1R,2S,3R)-2-(2-(naphthalen-2-yl)-2'-oxospiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetate:
Prepared according to the general procedure. The compound of
3ar was purified by silica gel chromatography (petroleum ether:
EA = 1:1) in 91% yield. HRMS (ESI-TOF) caled for

o)
MeOZC
Q ...| CasHi7NO4 (M+H") = 372.1230, found 372.1232.
e
N )
H

Methyl (1R,2S5,3R)3-butyl-2'-ox0-3H-spiro[furan-2,3'-indoline]-5-carboxylate:
COMe Prepared according to the general procedure. The compound of 3at
O 2 was purified by silica gel chromatography (petroleum ether: EA = 1:1)

Q/ /\/ to afford a light yellow oil in 99% yield. HPLC (chiralcel IB,
e hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #(major)
N o = 10.69 min, t(minor) = 12.99 min, ee = 99%, dr > 99:1. [a]'?’p =

H 124.4 (¢ = 0.62, in CH,Cly). 'H NMR (400 MHz, CDCls) & = 8.82 (s,
1H), 7.26 — 7.18 (m, 2H), 7.04 — 6.96 (m, 1H), 6.94 (d, J = 7.7 Hz, 1H), 3.82 (s, 3H), 3.75 (d, J =
8.0 Hz, 1H), 2.68 (q, /= 7.5 Hz, 1H), 2.08 — 1.96 (m, 2H), 1.38 — 1.25 (m, 4H), 0.86 (t, /= 6.9 Hz,
3H). 3C NMR (101 MHz, CDCls) & = 187.7, 174.8, 160.4, 140.7, 127.8, 126.0, 122.8, 122.4,
110.0, 53.3, 43.0, 42.9, 38.1, 31.3, 24.4, 22.1, 14.0. HRMS (ESI-TOF) calcd for Ci7Hi9NO4
(M+H") = 324.1212, found 324.1219.
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Methyl (1R,2S,3R)3-cyclohexyl-2'-0x0-3H-spiro[ furan-2,3'-indoline]-5-carboxylate:

COzMe

Prepared according to the general procedure. The compound of 3au was
purified by silica gel chromatography (petroleum ether: EA = 1:1) to
afford colorless oil in 99% yield. HPLC (chiralcel ID, hexane/i-PrOH =
80:20, flow rate 1.0 mL/min, A = 254 nm) #(major) = 8.71 min, #{minor)
= 10.32 min, ee = 99%, dr > 99:1. [a]'!’p = 158.8 (¢ = 0.41, in CH,CL,).
'H NMR (400 MHz, CDCl;) & = 8.86 (s, 1H), 7.24 (s, 1H), 7.11 — 7.03
(m, 2H), 6.98 (d, J = 7.8 Hz, 1H), 3.78 (s, 3H), 3.01 (d, J = 8.4 Hz, 1H),

2.62 -2.51 (m, 1H), 1.99 - 1.90 (m, 1H), 1.88 — 1.81 (m, 1H), 1.65 — 1.48 (m, 3H), 1.41 — 1.19 (m,
4H), 1.10 — 0.95 (m, 2H). '*C NMR (101 MHz, CDCl;) & = 187.0, 175.6, 160.9, 141.3, 127.9,
126.3, 122.2, 121.0, 110.5, 53.0, 41.5, 41.3, 40.0, 36.3, 32.5, 31.9, 26.0, 25.9, 25.5. HRMS
(ESI-TOF) caled for C19H22NO4 (M+H™) = 328.1549, found 328.1546.
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1'-isopropyl (1R,2S,3R)-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

P

o~y 0
N
N~ o

Prepared according to the general procedure. The compound of 4aa was
purified by silica gel chromatography (petroleum ether: EA= 1:1) to
afford light yellow oil in 68% yield. HPLC (chiralcel IE, hexane/i-PrOH
= 70:30, flow rate 1.0 mL/min, A = 254 nm) ?{major) = 7.33 min,
t{(minor) = 14.03 min, ee = 91%, dr > 99:1. 'H NMR (400 MHz, CDCl;3)
& =28.50 (s, 1H), 7.35 — 7.28 (m, 3H), 7.24 — 7.18 (m, 2H), 7.15 — 7.06
(m, 1H), 6.96 — 6.87 (m, 2H), 6.73 — 6.66 (m, 1H), 6.07 (d, /= 7.5 Hz,
1H), 4.07 = 3.96 (m, 2H), 3.94 (d, J = 8.6 Hz, 1H), 1.24 — 1.15 (m, 6H).

13C NMR (101 MHz, CDCls) & = 190.6, 174.4, 159.0, 141.0, 133.0, 129.8, 128.6, 127.9, 127.7,
125.7, 121.9, 121.7, 109.9, 41.9, 40.8, 38.5, 37.8, 22.3, 22.3. HRMS (ESI-TOF) calcd for
C21H20N203 (M+H") = 349.1552, found 349.1554.
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3'-phenyl (1R,2S,3R)-1"-propylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

\\\NH
o?o
N
N~ o

Prepared according to the general procedure. The compound of 4aa’
was purified by silica gel chromatography (petroleum ether: EA= 1:1)
to afford light yellow oil in 71% yield. HPLC (chiralcel IE,
hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm) t(major) =
9.06 min, #(minor) = 16.07 min, ee = 92%, dr > 99:1. [a]**%p = 236.5 (c
=0.36, in CH,Cl,). '"H NMR (400 MHz, CDCl3) 8 = 8.56 (s, 1H), 7.36 —
7.27 (m, 3H), 7.24 — 7.18 (m, 2H), 7.14 — 7.06 (m, 2H), 6.87 (d, J= 7.7
Hz, 1H), 6.68 (td, /= 7.6, 0.9 Hz, 1H), 6.07 (d, J= 7.6 Hz, 1H), 4.01 (d,

J=28.6 Hz, 1H), 3.93 (d, /= 8.6 Hz, 1H), 3.36 — 3.12 (m, 2H), 1.62 — 1.54 (m, 2H), 0.92 (t, J=7.4
Hz, 3H). *C NMR (101 MHz, CDCl3) 4 = 190.6, 174.4, 159.9, 141.1, 133.0, 129.8, 128.6, 128.0,
127.8, 125.7, 121.9, 121.7, 110.0, 41.2, 40.7, 38.6, 37.7, 22.5, 11.3. HRMS (ESI-TOF) calcd for
C21H20N203 (M+Na®) = 371.1372, found 371.1364.
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1'-isopropyl (1R,2S,3R)-3'-(2-methoxyphenyl)spiro[indoline-3,2'-piperidine]-2,5',6"-trione:
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Prepared according to the general procedure. The compound of 4ah

was purified by silica gel chromatography (petroleum ether: EA= 1:1)
to afford red oil in 59% yield. HPLC (chiralcel IE, hexane/i-PrOH =

70:30, flow rate 1.0 mL/min, A = 254 nm) ?{major) = 9.67 min,

t{(minor) = 14.38 min, ee = 91%, dr = 94:6. [a]"*'p = 183.9 (c = 1.36,
in CH,Cl,). '"H NMR (400 MHz, CDCL3) § = 7.96 (s, 1H), 7.35 — 7.25
(m, 2H), 7.10 — 7.03 (m, 1H), 7.02 — 6.95 (m, 1H), 6.94 — 6.82 (m, 2H),
6.74 — 6.68 (m, 1H), 6.67 — 6.61 (m, 1H), 6.00 (d, J = 8.0 Hz, 1H), 4.07 — 3.95 (m, 1H), 3.91 (d, J
= 8.0 Hz, 1H), 3.81 (d, J = 8.0 Hz, 1H), 3.36 (s, 3H), 1.24 — 1.15 (m, 6H). 3C NMR (101 MHz,
CDCls) & = 190.9, 174.5, 159.1, 158.8, 140.7, 129.8, 129.4, 127.3, 126.6, 122.1, 121.6, 120.6,
120.3, 110.7, 109.3, 55.2, 41.8, 40.4, 38.3, 34.7, 22.4, 22.3. HRMS (ESI-TOF) caled for
C22HN,04 (MH+HY) = 379.1658, found 379.1653.
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1'-isopropyl
(1R,28,3R)-3'-(3-methoxyphenyl)spiro[indoline-3,2'-piperidine]-2,

Prepared according to the general procedure. The compound of 4ai

was purified by silica gel chromatography (petroleum ether: EA=
1:1) to afford colorless oil in 62% yield. HPLC (chiralcel IE,
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hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm) #{(major) = 9.36 min, #{minor) =
17.99 min, ee = 95%, dr > 99:1. [a]"**p = 189.5 (¢ = 0.26, in CH>Cl»). '"H NMR (400 MHz, CDCl5)
6 =28.18 (s, IH), 7.26 — 7.18 (m, 1H), 7.15 — 7.06 (m, 1H), 6.93 — 6.77 (m, 4H), 6.77 — 6.66 (m,

2H), 6.17 (d, J = 7.6 Hz, 1H), 4.17 — 3.96 (m, 2H), 3.93 (d, J = 8.6 Hz, 1H), 3.74 (s, 3H), 1.25 —
1.13 (m, 6H). 3C NMR (101 MHz, CDCls) & = 190.5, 174.1, 159.7, 159.0, 140.9, 134.5, 129.6,

127.8 125.7, 122.0, 122.0, 121.8, 115.3, 113.6, 109.8, 55.3, 41.9, 40.8, 38.5, 37.7, 22.4, 22.3.

HRMS (ESI-TOF) calcd for C2H20N204 (M+H™) = 379.1658, found 379.1652.

A A

T T
10.00 18.00

100

17.440

= 050

15.482

}21 329

T T
12.00 16.00

Mnutes

24.00

060
> 0407
=

0.20

“"17.985

T T T T T T
12.00 14.00 16.00 20.00 2200 24.00

Mnutes

T
10.00 18.00

Retention Time | Area % Area
9.358 15657627 | 97.44
2117985 410938 2.56

1'-isopropyl (1R,2S,3R)-3'-(4-methoxyphenyl)spiro[indoline-3,2'-piperidine]-2,5',6"-trione:
Prepared according to the general procedure. The compound of
)\NH 4aj was purified by silica gel chromatography (petroleum ether:

EA= 1:1) to afford light yellow oil in 63% yield. HPLC

O O (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A =

254 nm) t{(major) = 10.47 min, ¢(minor) = 21.24 min, ee = 72%,

Q @ dr > 99:1. [0]"4p = 136.7 (¢ = 0.22, in CH,CL). 'H NMR (400
N0 OMe  MHz, CDCls) § = 8.39 (s, 1H), 7.18 — 7.05 (m, 3H), 6.94 — 6.79

(m, 4H), 6.71 (t, J = 7.6 Hz, 1H), 6.11 (d, J = 7.6 Hz, 1H), 4.06 —
3.93 (m, 2H), 3.90 (dd, J = 8.6, 3.7 Hz, 1H), 3.80 (s, 3H), 1.24 — 1.15 (m, 6H). *C NMR (101
MHz, CDCls) & = 190.7, 174.4, 159.2, 159.0, 141.0, 130.9, 127.7, 125.8, 125.0, 121.9, 121.9,
113.9, 109.8, 55.3, 41.9, 40.9, 38.8, 37.3, 22.3, 22.3. HRMS (ESI-TOF) calcd for CoHN>04
(M+Na") = 401.1477, found 401.1476.
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1'-isopropyl (1R,2S,3R)-3"-0-tolylspiro[indoline-3,2'-piperidine]-2,5',6"-trione:

repared according to the general procedure. The compound of 4ak was
purified by silica gel chromatography (petroleum ether: EA= 1:1) to
afford light yellow oil in 47% yield. HPLC (chiralcel IE, hexane/i-PrOH
= 70:30, flow rate 1.0 mL/min, A = 254 nm) ?{major) = 7.25 min,
t(minor) = 10.56 min, ee = 96%, dr > 99:1. [a]'*!p = 180.0 (c = 0.87, in
CH:Clz). 'H NMR (400 MHz, CDCl3) & = 8.84 (s, 1H), 7.39 — 7.33 (m,
1H), 7.26 — 7.18 (m, 2H), 7.10 — 7.03 (m, 2H), 6.94 (d, J = 8.1 Hz, 1H),
6.86 (d, J=7.7 Hz, 1H), 6.64 (t, J = 7.6 Hz, 1H), 5.99 (d, J= 7.5 Hz, 1H), 4.10 — 3.96 (m, 2H),
3.85(d, J=8.6 Hz, 1H), 1.85 (s, 3H), 1.24 — 1.13 (m, 6H). *C NMR (101 MHz, CDCl3) § = 190.7,
174.5, 159.0, 140.9, 138.9, 131.8, 130.1, 128.7, 128.2, 127.8, 126.0, 125.7, 121.9, 120.9, 110.0,
41.9, 40.7, 38.4, 37.2, 22.3, 22.3, 19.2. HRMS (ESI-TOF) calcd for Co2H22N203 (M+H") =
363.1709, found 363.1703.
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1'-isopropyl
(1R,28,3R)-3'-p-tolylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:
Prepared according to the general procedure. The compound of 4al
was purified by silica gel chromatography (petroleum ether: EA=1:1)
to afford white solid in 60% yield. Mp. 172.0 — 174.0 °C, HPLC
(chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254
nm) t(major) = 8.04 min, #(minor) = 16.07 min, ee = 8§7%, dr > 99:1.
[a]"*p = 169.0 (¢ = 0.43, in CH>Cl,). 'H NMR (400 MHz, CDCl3) & = 8.39 (s, 1H), 7.15 — 7.05
(m, 5H), 6.95 — 6.85 (m, 2H), 6.75 — 6.65 (m, 1H), 6.11 (d, J = 7.5 Hz, 1H), 4.07 — 3.95 (m, 2H),
3.92 (dd, J= 8.6, 3.5 Hz, 1H), 2.34 (d, J = 6.0 Hz, 3H), 1.20 (d, J = 6.5 Hz, 3H), 1.16 (d, J= 6.7
Hz, 3H). *C NMR (101 MHz, CDCl3) 8 = 190.7, 174.4, 159.0, 141.0, 137.7, 129.9, 129.6, 129.3,
127.7, 125.8, 121.9, 121.8, 109.8 , 41.9, 40.9, 38.6, 37.7, 22.3, 22.3, 21.2. HRMS (ESI-TOF)
caled for C22H22N>03 (M+H™) = 385.1258, found 385.1527.
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(1R,28,3R)-3'-(4-fluorophenyl)-1'-isopropylspiro[indoline-3,2'"-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4av was purified by silica gel

chromatography (petroleum ether: EA= 1:1) to afford colorless oil in 46% yield. HPLC (chiralcel
IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm) #(major) = 6.576 min, t,(minor) =

P

Q-
N F

N" "o

12.844 min, ee = 90%, dr > 99:1. [a]'**p = 157.7 (¢ = 0.26, in
CH:Cly). 'H NMR (400 MHz, CDCl3) 'H NMR (400 MHz, CDCl3)
5 =835 (s, 1H), 7.22 — 7.15 (m, 2H), 7.15 — 7.09 (m, 1H), 7.05 —
6.96 (m, 2H), 6.92 — 6.85 (m, 2H), 6.76 — 6.67 (m, 1H), 6.06 (d, J =
7.6 Hz, 1H), 4.10 — 3.91 (m, 2H), 3.90 — 3.82 (m, 1H), 1.25 — 1.12
(m, 6H). 3C NMR (101 MHz, CDCl3) & = 190.5, 174.2, 162.3 (d, J
= 243.6 Hz), 158.9, 141.0, 131.5 (d, /= 8.2 Hz), 1289 (d, /= 3.3
Hz), 127.8, 125.5, 122.0, 121.7, 115.7, 115.5, 110.0, 41.9, 40.6,

38.75, 37.0, 22.3, 22.3. HRMS (ESI-TOF) caled for CoiHoFN,05 (M+H") = 389.1277, found

389.1272.
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(1R,28,3R)-3'-(3-chlorophenyl)-1'-isopropylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4am was purified by silica gel

chromatography (petroleum ether: EA= 1:1) to afford colorless oil in 50% yield. HPLC (chiralcel
IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm) #(major) = 6.68 min, ¢{(minor) =
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12.05 min, ee = 85%, dr > 99:1. [a]*%p = 144.4 (c = 0.47, in
CH,CL). 'H NMR (400 MHz, CDCLs) & = 8.45 (d, J = 14.1 Hz, 1H),
7.28 — 7.24 (m, 3H), 7.17 — 7.02 (m, 2H), 6.95 — 6.85 (m, 2H), 6.78
~6.69 (m, 1H), 6.11 (d, J = 7.6 Hz, 1H), 4.01 (dd, J = 14.3, 6.8 Hz,
1H), 3.96 (d, J = 8.5 Hz, 1H), 3.90 (t, J = 6.8 Hz, 1H), 1.22 - 1.15
(m, 6H). 3C NMR (101 MHz, CDCl5) § = 190.3, 174.0, 158.9,
141.1, 135.2, 134.5, 129.9, 129.8, 128.3, 128.1, 128.0, 125.2, 122.1,

121.7, 110.1, 41.9, 40.6, 38.3, 37.0, 22.3, 22.3. HRMS (ESI-TOF) calcd for CiiH9**CIN,O;3

(M+H") = 383.1162, found
385.1133, found 385.1129.
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(1R,2S,3R)-3'-(4-chlorophenyl)-1'-isopropylspiro[indoline-3,2'-piperidine]-2,5',6'- trione:
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Prepared according to the general procedure. The compound of 4an
was purified by silica gel chromatography (petroleum ether: EA=
1:1) to afford white solid in 44% yield. Mp. 108.0 — 110.0 °C, HPLC
(chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254
nm) t{(major) = 9.27 min, #(minor) = 21.00 min, ee = 93%, dr >
99:1. [a]"% = 192.8 (¢ = 0.77, in CH,Cl,). 'H NMR (400 MHz,
CDCl3) 6 = 8.80 (s, 1H), 7.29 (s, 2H), 7.20 — 7.06 (m, 3H), 6.97 —

6.85 (m, 2H), 6.76 — 6.89 (m, 1H), 6.08 (d, J = 7.5 Hz, 1H), 4.00 (m, 1H), 3.94 (d, J = 8.5 Hz, 1H),
3.87 (d, J = 8.6 Hz, 1H), 1.24 — 1.14 (m, 6H). 3C NMR (101 MHz, CDCL;) & = 190.4, 174.3,
159.0, 141.2, 133.9, 131.7, 131.1, 128.8, 128.0, 125.3, 122.0, 121.7, 110.2, 42.0, 40.6, 38.5, 37.0,
22.3, 22.3. HRMS (ESI-TOF) calcd for CaHo*CIN2O3 (M+Na*) = 405.0982, found 405.0980;
caled for CaiHio¥’CINO3 (M+Na*) = 407.0952, found 407.0966.
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(1R,2S,3R)-3'-(4-bromophenyl)-1'-isopropylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

)\ Prepared according to the general procedure. The compound of

NH 4ap was purified by silica gel chromatography (petroleum ether:

EA=1:1) to afford white solid in 42% yield. Mp. 108.0 — 110.0 °C,

HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min,

A =254 nm) t{(major) = 7.05 min, ¢t,(minor) = 14.06 min, ee = 94%,

dr > 99:1. [a]'*4p = 214.9 (¢ = 0.40, in CH>Cl»). '"H NMR (400

H © MHz, CDCl3) 6 = 8.58 (s, 1H), 7.48 — 7.42 (m, 2H), 7.18 — 7.01 (m,

3H), 6.95 — 6.86 (m, 2H), 6.76 — 6.70 (m, 1H), 6.08 (d, J= 7.5 Hz, 1H), 4.06 — 3.95 (m, 1H), 3.91

(d, J= 8.4 Hz, 1H), 3.86 (d, J = 8.4 Hz, 1H), 1.24 — 1.15 (m, 6H). 3*C NMR (101 MHz, CDCls) §

=190.4, 174.2, 158.9, 141.1, 132.2, 131.8, 131.5, 128.0, 125.3, 122.1, 122.1, 121.7, 110.1, 41.9,

40.5, 38.5, 37.0, 22.3, 22.3. HRMS (ESI-TOF) calcd for C21H;9””BrN2Os (M+Na®) = 449.0477,
found 405.0486; calcd for C21H; o8 BrN2O3 (M+Na") = 451.0456, found 451.0459.
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(1R,28,3R)-3'-(biphenyl-4-yl)-1'-isopropylspiro[indoline-3,2'"-piperidine]-2,5',6'-trione:
Prepared according to the general procedure. The compound of
)\ NH 4aq was purified by silica gel chromatography (petroleum ether:
EA= 1:1) to afford yellow solid in 51% yield. Mp. 120.0 — 122.0
°C, HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0
mL/min, A = 254 nm) t(major) = 9.54 min, #(minor) = 18.27 min,
ee = 92%, dr > 99:1. [a]"“p = 259.2 (¢ = 0.37, in CHCly). 'H
NMR (400 MHz, CDCl3) 6 = 8.56 (s, 1H), 7.63 — 7.53 (m, 4H),
7.47 —7.40 (m, 2H), 7.37 — 7.31 (t, J= 7.3 Hz, 1H), 7.31 — 7.24 (m, 2H), 7.14 — 7.08 (m, 1H),
6.96 — 6.86 (m, 2H), 6.70 (t, /= 7.6 Hz, 1H), 6.17 (d, J= 7.6 Hz, 1H), 4.09 — 3.95 (m, 3H), 1.24 —
1.16 (m, 6H). 3C NMR (101 MHz, CDCl3) & = 190.6, 174.4, 159.0, 141.1, 140.7, 140.3, 132.1,
130.2, 128.8, 127.8, 127.5, 127.2, 127.0, 125.7, 122.0, 121.8, 110.0, 41.9, 40.9, 38.6, 37.6, 22 .4,
22.3. HRMS (ESI-TOF) caled for C27H24N203 (M+Na™) = 447.1685, found 447.1688.
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1'-isopropyl (1R,2S,3R)-3'-(naphthalen-2-yl)spiro[indoline-3,2'-piperidine]-2,5',6'-trione:

oy

N o

H

Prepared according to the general procedure. The compound of 4ar

was purified by silica gel chromatography (petroleum ether: EA=

1:1) to afford white solid in 56% yield. Mp. 115.0 — 117.0 °C,

HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min,

S

A =254 nm) t{(major) = 8.37 min, #(minor) = 15.68 min, ee = 93%,
dr>99:1. [a]'"*!p=264.7 (¢ = 0.27, in CH,Cl>). 'H NMR (400 MHz,
CDCl3) 6 = 8.27 (s, 1H), 7.87 — 7.76 (m, 3H), 7.74 (d, J = 8.5 Hz,
1H), 7.54 — 7.45 (m, 2H), 7.22 (d, J = 8.4 Hz, 1H), 7.06 (t, J= 7.6

Hz, 1H), 6.96 — 6.85 (m, 2H), 6.65 — 6.55 (m, 1H), 6.06 (d, J = 7.6 Hz, 1H), 4.17 (d, J = 8.6 Hz,
1H), 4.09 (d, J = 8.6 Hz, 1H), 4.04 (m, 1H), 1.25 — 1.17 (m, 6H). 3C NMR (101 MHz, CDCl3) & =
190.6, 174.2, 159.0, 140.9, 133.2, 132.9, 132.9, 130.7, 128.4, 128.4, 127.9, 127.8, 127.7, 126.4,
126.3, 125.6, 122.1, 121.7, 109.9, 41.9, 40.9, 38.6, 38.0, 22.4, 22.3. HRMS (ESI-TOF) calcd for
CasH2oN,03 (M+Na*) = 421.1528, found 421.1527.
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(1R,28,3R)-2-(-4'-methyl-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indoline]-3-yl)-2-oxoacetamide:

Prepared according to the general procedure. The compound of 4ba was purified by silica gel
chromatography (petroleum ether: EA= 1:1) to afford white oil in 43% yield. HPLC (chiralcel IE,
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hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm) #{major)
= 7.29 min, t(minor) = 17.41 min, ee = 86%, dr > 99:1. [0]"7p =
103.2 (¢ = 0.22, in CH,Cly). '"H NMR (400 MHz, CDCls) & = 8.03 (s,
1H), 7.26 — 7.18 (m, 5H), 7.05 (t, J= 7.8 Hz, 1H), 6.85 (d, J= 7.9 Hz,
1H), 6.77 (d, J= 7.7 Hz, 1H), 6.58 (d, /= 7.8 Hz, 1H), 4.17 (d, /= 8.8
Hz, 1H), 4.10 — 3.96 (m, 1H), 3.80 (d, J = 8.8 Hz, 1H), 1.34 (s, 3H),
1.24 — 1.16 (m, 6H). 3C NMR (101 MHz, CDCls) & = 192.3, 175.0,
159.3, 141.6, 135.3, 134.8, 129.7, 128.6, 127.9, 127.7, 125.6, 122.4,

108.0,41.8,41.1, 38.8, 35.1, 22.4, 22.3, 18.7. HRMS (ESI-TOF) calcd for C22H22N>03 (M+Na*) =
385.1528, found 385.1535.
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(1R,2S,3R)-4-fluoro-1'"-isopropyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6"-trione:

ey

Prepared according to the general procedure. The compound of 4ca
was purified by silica gel chromatography (petroleum ether: EA= 1:1)
to afford white solid in 49% yield. Mp. 118.0 — 120.0 °C, HPLC

'9 © (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254
o . nm) t(major) = 6.57 min, ¢(minor) = 13.86 min, ee = 86%, dr > 99:1.

/© [a]'*4p = 137.2 (¢ = 0.24, in CH2Cl,). '"H NMR (400 MHz, CDCl;) § =
H 0 8.45 (s, 1H), 7.32 — 7.26 (m, 2H), 7.25 — 7.17 (m, 2H), 7.13 — 7.02 (m,

1H), 6.89 (d, J = 8.0 Hz, 1H), 6.71 (t, J = 8.2 Hz, 1H), 6.49 — 6.39 (m,

1H), 4.25 (t, J = 8.5 Hz, 1H), 4.08 — 3.95 (m, 1H), 3.88 (t, J = 7.0 Hz, 1H), 1.25 — 1.17 (m, 6H).
13C NMR (101 MHz, CDCl3) § = 191.4, 174.2, 158.9, 157.5 (d, J = 247.8 Hz), 143.09 (d, J = 8.4
Hz), 134.5, 129.5 (d, J = 8.7 Hz), 129.3, 128.3, 127.8, 111.7 (d, J = 17.7 Hz), 110.0 (d, J = 21.0
Hz), 106.3 (d, J = 2.8 Hz), 41.9, 40.3, 38.3, 35.9, 22.4, 22.3. HRMS (ESI-TOF) caled for
Co1H1oFN>O3 (M+H) = 367.1458, found 367.1466.
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Retention Time | Area % Area
1]6.567 46541977 | 92.25
2113.860 3909245 |[17.75

(1R,2S,3R)-1"-isopropyl-5-methyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

ey

Prepared according to the general procedure. The compound of 4da was
purified by silica gel chromatography (petroleum ether: EA= 1:1) to
afford white solid in 64% yield. Mp. 178.0 — 180.0 °C, HPLC (chiralcel
IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A =254 nm) ¢(major)
= 7.37 min, t(minor) = 16.77 min, ee = 89%, dr > 99:1. [a]'>'p = 194.9
(¢ = 0.39, in CH2Cl,). '"H NMR (400 MHz, CDCl3) & = 8.39 (s, 1H),
7.36 —7.28 (m, 3H), 7.24 — 7.17 (m, 2H), 6.93 — 6.85 (m, 2H), 6.76 (d, J
=7.9 Hz, 1H), 6.76 (d, J = 7.9 Hz, 1H), 5.86 (s, 1H), 4.06 — 3.95 (m,

2H), 3.91 (d, J = 8.6 Hz, 1H), 2.01 (s, 3H), 1.24 — 1.15 (m, 6H). *C NMR (101 MHz, CDCls) § =
190.6, 174.4, 159.0, 138.6, 133.1, 131.3, 129.8, 128.5, 128.1, 127.9, 125.7, 122.6, 109.6, 41.9,

40.9, 38.5,37.7,22.3, 22.3, 21.0.

found 363.1704.

HRMS (ESI-TOF) calcd for C2HNO5 (M+HY) = 363.1709,
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(1R,28,3R)-5-fluoro-1'"-isopropyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4ea
was purified by silica gel chromatography (petroleum ether: EA= 1:1)
to afford light yellow solid in 58% yield. Mp. 190.0 — 192.0 °C, HPLC
(chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254
nm) t(major) = 6.06 min, t(minor) = 12.86 min, ee = 8§1%, dr > 99:1.
[a]"37p = 165.6 (¢ = 0.68, in CH>Cl,). 'H NMR (400 MHz, CDCl3) &
= 8.54 (s, 1H), 7.38 — 7.30 (m, 3H), 7.25 — 7.15 (m, 2H), 6.90 (d, J =
8.1 Hz, 1H), 6.84 — 6.76 (m, 2H), 5.80 (d, J= 8.3 Hz, 1H), 4.06 — 3.95

(m, 2H), 3.86 (d, J = 8.7 Hz, 1H), 1.25 — 1.13 (m, 6H). 13C NMR (101 MHz, CDCls) & = 190.5,
174.4, 158.9, 158.4 (d, J = 238.3 Hz), 137.0, 132.5, 129.6, 128.8, 128.3, 127.5 (d, J = 9.2 Hz),
114.2 (d, J = 23.7 Hz), 110.41 (d, J = 8.3 Hz), 109.7 (d, J = 25.9 Hz), 42.0, 40.8, 38.7, 37.9, 22.4,
22.3. HRMS (ESI-TOF) calcd for C21Hi9FN2O3 (M+H*) = 367.1458, found 367.1460.
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(1R,28,3R)-6-fluoro-1'"-isopropyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

)\NH
FQ"" ©
N

N 0]

Prepared according to the general procedure. The compound of
4ga was purified by silica gel chromatography (petroleum ether:
EA=1:1) to afford white solid in 58% yield. Mp. 106.0 — 108.0 °C,
HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min,
A =254 nm) t{(major) = 5.89 min, #(minor) = 10.23 min, ee = 90%,
dr > 99:1. [a]"7p = 156.2 (¢ = 0.68, in CH>CL,). 'H NMR (400
MHz, CDCl3) 6 =8.99 (s, 1H), 7.35 — 7.28 (m, 3H), 7.24 — 7.15 (m,
2H), 6.97 (d, J = 8.1 Hz, 1H), 6.64 — 6.56 (m, 1H), 6.41 — 6.30 (m,

1H), 5.96 (dd, J = 8.4, 5.2 Hz, 1H), 4.09 — 3.99 (m, 1H), 3.96 (d, J = 8.6 Hz, 1H), 3.87 (d, J = 8.6
Hz, 1H), 1.24 — 1.15 (m, 6H). *C NMR (101 MHz, CDCls) § = 190.7, 174.9, 163.6 (d, J = 243.3
Hz), 158.9, 142.5 (d, J = 12.0 Hz), 132.9, 129.7, 128.6, 128.1, 122.5 (d, J = 9.7 Hz), 121.03 (d, J =
2.7 Hz), 108.3 (d, J = 23.7 Hz), 98.8 (d, J = 27.3 Hz), 42.0, 40.3, 38.3, 37.5, 22.3. HRMS
(ESI-TOF) calcd for Co1H 9FN2Os (M+H") = 367.1458, found 367.1460.
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(1R,28,3R)-6-chloro-1'-isopropyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4ha was purified by silica gel
chromatography (petroleum ether: EA= 1:1) to afford light yellow solid in 67% yield. Mp. 108.0 —
110.0 °C, HPLC (chiralcel 1B, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #(major)
= 6.92 min, t(minor) = 5.78 min, ee = 88%, dr = 98:2. [a]'**p = 204.8 (¢ = 0.42, in CH2Cl,). 'H
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NMR (400 MHz, CDCl3) & = 8.81 (s, 1H), 7.35 — 7.29 (m, 3H),
7.22 —7.16 (m, 2H), 6.95 (d, J = 8.3 Hz, 1H), 6.85 (d, J= 1.6 Hz,
1H), 6.64 (dd, J= 8.1, 1.7 Hz, 1H), 5.94 (d, J= 8.1 Hz, 1H), 4.08
~3.96 (m, 1H), 3.97 (d, J = 8.5 Hz, 1H), 3.86 (d, /= 8.6 Hz, 1H),
1.24 — 1.17 (m, 6H). 3C NMR (101 MHz, CDCL) § = 190.6,
174.4, 158.9, 142.2, 133.5, 132.7, 129.7, 128.7, 128.1, 124.1,
122.4, 122.0, 110.6, 42.0, 40.3, 38.4, 37.7, 22.3. HRMS

(ESI-TOF) caled for CoiHio¥CIN,O3 (M+H*) = 383.1162, found 383.1156; HRMS (ESI-TOF)
caled for Co1H19¥'CIN2O3 (M+H™) = 385.1133, found 385.1142.
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(1R,28,3R)-6-bromo-1'-isopropyl-3'-phenylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4ia was purified by silica gel
chromatography (petroleum ether: EA= 1:1) to afford light yellow
solid in 66% yield. Mp. 116.0 — 118.0 °C, HPLC (chiralcel IB,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm) #(major)
= 7.58 min, t(minor) = 6.18 min, ee = 84%, dr > 99:1. [a]'*%p =
130.5 (¢ = 0.44, in CH2Clz). 'H NMR (400 MHz, CDCl3) & = 8.79 (s,
1H), 7.36 — 7.26 (m, 3H), 7.21 — 7.16 (m, 2H), 7.00 (d, J = 1.2 Hz,
1H), 6.94 (d, J= 8.2 Hz, 1H), 6.80 (dd, J= 8.1, 1.4 Hz, 1H), 5.88 (d,
J= 8.1 Hz, 1H), 4.09 — 3.99 (m, 1H), 3.97 (d, J = 8.5 Hz, 1H), 3.86 (d, J = 8.6 Hz, 1H), 1.24 —
1.17 (m, 6H). 3C NMR (101 MHz, CDCl3) & = 190.6, 174.3, 158.9, 142.3, 132.7, 129.7, 128.7,
128.2, 124.9, 124.6, 122.7, 121.4, 113.4, 42.0, 40.3, 38.4, 37.7, 22.3. HRMS (ESI-TOF) calcd for

C2iH19”BrN,Os  (M+H") = 427.0657, found 427.0658; HRMS (ESI-TOF) calcd for
C21Hio¥'BrN,O3 (M+H*) = 429.0637, found 429.0638.
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(1R,2S5,3R)-3'-cyclohexyl-1'-isopropylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4au was
purified by silica gel chromatography (petroleum ether: EA= 1:1) to
afford white solid in 60% yield. Mp. 96.0 — 98.0 °C, HPLC (chiralcel IB,
hexane/i-PrOH = 90:10, flow rate 1.0 mL/min, A = 254 nm) t,(major) =
7.38 min, #(minor) = 6.79 min, ee = 99%, dr = 72:28. [0]'!7p = 169.2 (c
= 0.48, in CH2Clz). '"H NMR (400 MHz, CDCl3) 8 = 8.69 (s, 1H), 7.21 (t,
J=17.6Hz, 1H), 7.11 (d, J= 7.5 Hz, 1H), 7.01 (t, J = 7.5 Hz, 1H), 6.93
(d, J=17.7 Hz, 1H), 6.84 (d, J = 8.1 Hz, 1H), 3.98 — 3.90 (m, 1H), 3.46
(d, J=8.6 Hz, 1H), 2.51 (dd, J=10.1,9.0 Hz, 1H), 1.92 — 1.88 (d, J=4.9 Hz, 2H), 1.84 — 1.75 (m,
1H), 1.68 — 1.52 (m, 3H), 1.36 — 1.26 (m, 3H), 1.17 (d, J = 6.6 Hz, 3H), 1.13 (d, J = 6.6 Hz, 3H),
1.08 — 0.93 (m, 2H). 3*C NMR (101 MHz, CDCl3) 4 = 190.7, 175.0, 159.1, 141.2, 127.7, 126.6,
122.1, 121.1, 110.2, 41.7, 41.6, 40.0, 39.5, 36.2, 32.5, 32.0, 26.0, 25.9, 25.6, 22.3, 22.3. HRMS
(ESI-TOF) calcd for C21H26N203 (M+H™) = 355.2022, found 355.2021.
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(1R,28,3R)-3'-butyl-1'-isopropylspiro[indoline-3,2'-piperidine]-2,5',6'-trione:

Prepared according to the general procedure. The compound of 4at
was purified by silica gel chromatography (petroleum ether: EA=
1:1) to afford light yellow oil in 68% yield. HPLC (chiralcel IE,
hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254 nm)
t(major) = 9.51 min, #(minor) = 19.01 min, ee = 99%, dr = 76:24.
[a]'5p = 143.3 (¢ = 0.54, in CH,Clz). '"H NMR (400 MHz, CDCl3)
6=28.51 (s, 1H), 7.21 (t, J= 7.6 Hz, 1H), 7.08 (d, /= 7.3 Hz, 1H),
7.02 (t, J= 7.5 Hz, 1H), 6.92 (d, /= 7.7 Hz, 1H), 6.84 (d, J=8.0
Hz, 1H), 4.01 — 3.89 (m, 1H), 3.43 (d, J = 8.6 Hz, 1H), 2.70 — 2.60 (m, 1H), 1.83 -1.79 (m, 1H),
1.78 — 1.65 (m, 1H), 1.35 - 1.24 (m, 4H), 1.17 (d, J= 6.5 Hz, 3H), 1.13 (d, /= 6.6 Hz, 3H), 0.84 (t,
J=7.0 Hz, 3H). 3C NMR (101 MHz, CDCl3) § = 190.9, 175.0, 159.0, 141.2, 127.7, 126.6, 122.0,
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121.5,110.2, 41.8, 40.1, 40.1, 35.4, 30.9, 26.4, 22.3, 22.3, 22.1, 13.9. HRMS (ESI-TOF) calcd for
C19H24N203 (M+H™) = 329.1865, found 329.1861.
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(1R,2S8,3R) tert-butyl

2-(2-methoxy-2-oxoacetyl)-2'-0x0-3-phenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate:

Prepared according to the general procedure. The compound of 5aa
was purified by silica gel chromatography (petroleum ether: EA= 1:1)
to afford white solid in 60% yield. Mp. 168.0 — 170.0 °C, HPLC
(chiralcel IE, hexane/i-PrOH = 80:20, flow rate 1.0 mL/min, A = 254
nm) t(major) = 11.67 min, #(minor) = 16.77 min, ee = 93%, dr > 99:1.
[a]'*p = 176.0 (¢ = 0.52, in CH2Clz). 'H NMR (400 MHz, CDCl3) § =

7.88 (d, J = 8.2 Hz, 1H), 7.34 — 7.28 (m, 3H), 7.26 — 7.19 (m, 1H), 7.20 — 7.14 (m, 2H), 6.82 (1, J
=7.6 Hz, 1H), 6.03 (d, J= 7.6 Hz, 1H), 4.10 (d, J = 8.6 Hz, 1H), 3.86 (s, 3H), 3.53 (d, J = 8.6 Hz,
1H), 1.65 (s, 9H). 13C NMR (101 MHz, CDCls) & = 185.8, 171.3, 160.6, 149.0, 140.1, 132.2,
129.8, 128.7, 1282, 128.2, 123.9, 121.1, 115.0, 84.8, 53.3, 41.0, 40.8, 39.6, 28.1. HRMS
(ESI-TOF) calcd for Co4HasNOg (M+H") = 444.1423, found 444.1418.
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Methyl 4-(-3-chloro-2-oxoindolin-3-yl)-2-o0x0-4-phenylbutanoate:
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Prepared according to the above procedure. The product was purified by
silica gel chromatography (petroleum ether: EA= 2:1) to afford white
solid in 80% yield, and then recrystallization. The crude product after
isolation, HPLC (chiralcel IB, hexane/i-PrOH = 90:10, flow rate 1.0
mL/min, A = 254 nm) #(major) = 10.92 min, ¢#{(minor) = 15.08 min, ee =
35%, dr = 88:12. Mp. 159.0 — 160.0 °C, [a]***p = 38.8 (¢ = 0.36, in
CH:Cly). And then the mixture was further purified to give a pure

diastereomer. 'H NMR (400 MHz, CDCl3) & = 8.05 (s, 1H), 7.30 (d, J = 7.7 Hz, 1H), 7.22 - 7.12
(m, 2H), 7.12 — 7.02 (m, 3H), 6.96 — 6.88 (m, 2H), 6.77 (d, J = 7.8 Hz, 1H), 4.12 — 4.02 (m, 2H),
3.83 (s, 3H), 3.73 (dd, J = 18.7, 10.6 Hz, 1H). '*C NMR (101 MHz, CDCl;) & = 191.0, 174.8,
160.9, 140.0, 135.8, 130.6, 129.5, 128.1, 128.1, 128.0, 126.0, 123.1, 110.5, 67.7, 53.2, 47.8, 40.0.
HRMS (ESI-TOF) caled for CioHi6**CINOs (M+Na®) = 380.0666, found 358.0667; HRMS
(ESI-TOF) caled for C19H16>’CINO4 (M+Na*) = 382.0636, found 382.0618.
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4 20.293| 625570 3.49

Methyl 4-(1-methyl-3-chloro-2-oxoindolin-3-yl)-2-0x0-4-phenylbutanoate:

OMe

Prepared according to the above procedure of synthesis of the Michale
intermediate. The product 7 was purified by silica gel chromatography
(petroleum ether: EA= 2:1) to afford white solid in 21% yield. HPLC
(chiralcel IE, hexane/i-PrOH = 70:30, flow rate 1.0 mL/min, A = 254 nm)
t{major) = 19.82 min, #{(minor) = 21.54 min, ee = 77%. [a]**°p = 32.4 (¢
= 0.03, in CH2Cl»). 'H NMR (400 MHz, CDCl3) 8 = 7.36 — 7.29 (m, 1H),
7.21 = 7.11 (m, 2H), 7.11 — 7.04 (m, 3H), 6.92 — 6.84 (m, 2H), 6.65 (d, J
= 7.8 Hz, 1H), 4.16 — 4.02 (m, 2H), 3.85 (s, 3H), 3.71 (dd, J=19.2, 11.2

Hz, 1H), 2.88 (s, 3H). '*C NMR (101 MHz, CDCl3) & = 191.0, 173.0, 161.0, 142.9, 135.9, 130.5,
129.3, 128.0, 127.9, 127.6, 125.7, 123.0, 108.5, 67.6, 53.1, 48.0, 39.87, 26.26. HRMS (ESI-TOF)
caled for CyoH s¥CINOs (M+H") = 372.0997, found 372.0996; HRMS (ESI-TOF) calcd for
C20His"CINOs (M+H") = 374.0968, found 374.0964.
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methyl 2-(-1'-methyl-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indolin]-3-yl)-2-oxoacetate:

Prepared according to the procedure of the Synthesis of
rel-(15,25,3R)-3’. The product 8aa’ was purified by silica gel
chromatography (petroleum ether: EA= 1:1) to afford white solid
in 40% yield. HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow
rate 1.0 mL/min, A = 254 nm) t{(major) = 14.52 min, #(minor) =
10.52 min, ee = -4%. [a]*'¥p = 8.2 (¢ = 0.24, in CH,Cl,).'"H NMR
(400 MHz, CDCl3) 6 =7.40 (d, J=7.6 Hz, 1H), 7.34 — 7.26 (m, 6H), 7.07 (t, J= 7.6 Hz, 1H), 6.88
(d, J=17.6 Hz, 1H), 4.39 (d, J = 8.4 Hz, 1H), 3.97 (d, J = 8.4 Hz, 1H), 3.87 (s, 3H), 3.19 (s, 3H).
3C NMR (101 MHz, CDCls) 8 = 187.4, 170.9, 160.4, 144.0, 132.3, 129.1, 128.2, 128.2, 127.8,
125.0, 122.6, 122.5, 108.1, 53.4, 43.8, 40.8, 40.5, 26.7. HRMS (ESI-TOF) calcd for CH;7NO4
(M+H") =336.1230, found 336.1229.
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2 ;DD% K /\k
" b 20 sbo | abo | sbo | ebo 70 b0 | b0 1000 1100 1200 1300 taoo 1500 1600 1700 1800
Minutes
Retention Area % Area
Time
1 10.516 | 20464614 47.97
2 14.520 | 22195430 52.03

methyl 2-(-1'-methyl-2'-0x0-2-phenylspiro[cyclopropane-1,3'-indolin]-3-yl)-2-oxoacetate:
Prepared according to the procedure of the Synthesis of

MeO,C O rel-(1S,25,3R)-3°. The product 8aa was purified by silica gel
chromatography (petroleum ether: EA= 1:1) to afford white solid in

" "@ 19% yield. HPLC (chiralcel IE, hexane/i-PrOH = 70:30, flow rate

@ 0 1.0 mL/min, A = 254 nm) ¢(major) = 20.39 min, ¢#{(minor) = 18.52
"\‘ min, ee = -41%. [a]*'2p = -47.9 (¢ = 0.15, in CH2Cly). "H NMR (400

MHz, CDCls) § = 7.34 — 7.28 (m, 3H), 7.22 — 7.14 (m, 3H), 6.87 (d,
J=17.8Hz, 1H), 6.74 (t,J = 7.6 Hz, 1H), 6.05 (d, J = 7.6 Hz, 1H), 4.10 (d, J = 8.4 Hz, 1H), 3.86 (s,
3H), 3.53 (d, J = 8.4 Hz, 1H), 3.28 (s, 3H). 3C NMR (101 MHz, CDCls) & = 186.6, 172.7, 160.8,
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144.0, 132.9, 129.7, 128.6, 128.0, 127.9, 125.0 122.0, 121.4, 108.3, 53.1, 40.7, 39.8, 37.8, 26.7.
HRMS (ESI-TOF) caled for C20H17NO4 (M+H") = 336.1230, found 336.1231.

0.107
& 0.05] & =
-~ N
[ e S e e e e e N USRSV DUV UV U A U
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
b
0.4( =
2 ol I N N
2.‘00 ' ' ' 4‘00 ' ' ' 6‘00 ' ' ' 8.‘00 ' ' ' 10‘00 ' ' ' 12‘.00 ' ' ' 14‘00 ' ' ' 16‘00 ' ' ' 18‘.00 ' ' ' 20‘00 ' ' ' 22‘,00 ' '
Minutes
Retention Area % Area
Time
1 18.518 6181214 29.20
2 20.391 14990866 70.80

7 Reference

[1]J. Guillaumel, P. Demerseman, J.-M. Clavel, R. J. Royer, Heterocyclic Chem. 1980, 17, 1531.
[2]J. H. Feng, X. Fu, Z. L. Chen, L. L. Lin, X. H. Liu, X. M. Feng, Org. Lett. 2013, 15, 2640.
[3]Y. H. Wen, X. Huang, J. L. Huang, Y. Xiong, B. Qin, X. M. Feng, Synlett. 2005, 16, 2445.

[4] a) X. H. Liu, L. L. Lin, X. M. Feng, Acc. Chem. Res. 2011, 44, 574; b) W. Li, X. H. Liu, X. Y.
Hao, Y. F. Cai, L. Lin, X. M. Feng, Angew. Chem. 2012, 124, 8772; Angew. Chem. Int. Ed. 2012,
51,8644; ¢)Y. L. Liu, D. J. Shang, X. Zhou, X. H. Liu, X. M. Feng, Chem. Eur. J. 2009, 15, 2055.

8 Copies of the CD Spectra

100 60
a ~
a
0 7]
o 50 LR}
E E
< =
2 0
= £
(VI g g
0 ]
g §
5 -t 3 @
2 g
O e 0 0
-200 y : i 5 ¥ 1 2 g .60 s R i Gk A A e S e A R sy e A I v e
180 200 220 240 260 260 300 320 340 180 200 20 240 260 280 300 320 340
Wavelength (nm) Wavelength (nmj}
50
100
40
80 |-
= 5 0
3w o 3
° o 20
E o il E
10
E E
i 2 §
g 0
c 0 C
% Y 0
0
9 -0 T
3 g
3
§ -40 8 -30
O & (U
-80 -50 g
H i H i H H H H 1] H : H 3 EE:E'
180 200 20 240 260 280 300 320 340 180 200 i) 240 260 280 300 320 340
Wavelenath (nm) Wavelength (nm)

44



Wavelength (nm)
Wavelength (nm)
Wavelength (nm)

180

(=3 [=] 8 f=3 =3 2 Q 2
B § 8 8 2 = 2 8 § § 8 g & = B 2 888 s8-8 %8 8¢&E g & & & = &
(Bapuw) wsioiysic] J8|nans (Bapuw) wsioiysic Ieinsns (Bapuw) wsioiysic] I8nainsy
o
g
&
=
e B
a |7
5
o
=]
&
E £ £
o
=i £ £l
£ £ c
k=] k=] =]
a Q [+)
o £ [ €
o ] ] 2
[} 0 [}
> > 5
MEy: $ g
&
o
-8
&
=
-8
=1
; i 8 2 : 2
= = = i - -
g 8 = & 2 % F g 8 = 8 B g 8 o 8 B g 8 8 8 8 - 8 8 B

(Bapuw) wsioiysic] J8nais (Bopuw) wsioaysi 1einsas (Bapuw) wsioiysic] 1 nann (Boapuw) wsiolysi] Jenaans

Wavelength (nm}

45

Wavelength (nm)



-~ = —~
E £ £
£ < <
£ S £
[+ Qa a
€ c C
g ] 2
8 ] °
g w M

i o

=]

]

o
8 8 8 & = 8§ § 8 2 &8 888 s 8 &% %5 8288 g 8 8 &8 = 8 g8 8B g 8 8 8 - 8 8 8 E §
(Bapuw)} wsioiysic] 18nasns (Bapuw) wsioiyaiC] Jeinans (Gapw) wsioayoiC] Jeinansy (Bapuw) wsioiysiC] Je|nansy

=

3

o

1=

| &

=

=}

=
~ ~ | ~
E E | E
E £ g &
= L 1 o=
= B =
g g g

=
g g B g
o] [} [}
> > 2
3 : 5 g

=

o

=

5

=

" =3

54

¥ =

2

8 = = 2 g g 8 g8 = 8 8 B 8 8 8 8 8 8 = %8 8 B 8 8§ 8 g 8 g8 8% 3888 §

(Bepuw) wsiouysid Jejnsns (Bepuw) wsioaysic] JBINSND (Bopuw) Wsoiy21A] Jeinais (Bepuw) wsioiyaiq Jeinais

Wavelength (nm)}

46

Wavelength (nm)



=
=
3
=
]
&
=
=]
&
I~ ~
£ £ £
2 c -~ c
S P ~
5 = £
o g o
= c c
€8 L g
] [} 0
> > >
" . g
&
=
5]
&
=)
=]
&
m 4 o +
- 2
g 8 8 & = § ¥§ E 8 28 e 8 8 8 8 = 8 B8 B 8 g &8 &8 8 = 8 8
(Bepuw) wsiouysic] Jgnansy (Bapuw) wsioiyoic] Jejnans (Bapuw) wWsiolyosiC] I8Ny (Bapuw) wWsIoIysic] 18inosins
o =
& 3
8 8|8
=] 2
& =
£ E E
£ g c gL
& £ =
: B :
o =
2 & 8 &9
[) o ]
> > >
S g & 1s 2
& &
g i o
& ; 5
8 W |z
” 8 = — B
g 8 8 8 - 8 2 g g = 8 g2 g 8 B 8 g8 - % 8 E § g 88 - % 8 B 8B E B

(Bapuw) wsioiysic] Jenasns (Bepuw) wsioiyaic] 1einains {(Bapuw) wsioiyusic] 18Insuo (Bapuw) wsiolys1c] 12nsno

Wavelength (nm)

47

Wavelength (nm)



o
g
&
=
=
&
o
=]
&
—~ ol =
£ £ £
c g8 L 5
= 2 < =t
c £ &
s
5 g 2
c o € E
5 &0 2
o] [ o
> > >
$ T3 g
&
o
&
2
&
; } i s i 5
= o = =) = 2 = & = 8 2 = = g 2 82 g8 8 =8 2 8 g g =2 = 2 g g
LT ] = < b = = = & e 2 = a8 v & 9 § ¥ F W = i 4 2 B 8 F R e & 5 =3
(Bapuw) WSIoIUDIC] J8jndis {Bapuw) wWsIioiysIC] J8|nsus (Bapuw) wsioiydIC] Je8IN2I0 (Bepu) WsIoIyDIC] 18|naai

Vvavelength (nm)
Wavelength (nm)
Wavelength (nm)

0

18|

=
=

= = =
=1 o o =1

g o g = o =1 =) =) o

e = @ = = i 4 = 2 = @ =] o =

=
< o
s a = =

100
-100
-150
-200

140
120
0

-20
-30

60

20
-40

(Bopuw) WSIoIysIc] 18|NDI10 (Bapuw) wsoIya1q 1einasns (Bopw) WSIoIYDdIC] 18INdH0 (Bopuw) WSIoIUDIC] J18INDIID

Wavelength (nm)

48

Wavelength (nm)



~ -~ -
[ E E
£ £ £
c C c

k=] =
9 2 2
& £ c
0 2 ]
[0} [ [

i 2 i g
S 8888 8 8 = 8§ § 8 8 8 g 8 8 8 - 8 8 B B 8 8 § =& = 8 5
(Bapuw) wsioiysic] J8insin (Gepuw) wsiouyaic] 1einansy (BopL) WSIoIyDIK] JBnoas

Wavelength (nm)
Wavelength (nm)
Wavelength (nm)

160

-20

= g = =
I = s o 7

-60

o = =]
= =1 = &

60

=) o =)
2
= 8 b =1
z = = L

-40
-60
80
B0

o o o o o
£ 3 8 ¢ 8 8 % R @ 9§

100

50
0

-250

(Bepuw) wsioiysic] 18N (Bopul) WSIoIYDIC] J8|N211D (Bapuw) wsioaysic] 1BNDID (Bopuw) wWsioiydIa Jeindad

49

Wavelenath (nm)



9 Copies of the NMR Spectra
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Current Data Parameters

F2 - Acquisition Parametera
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CHANNEL £1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
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DC: 0.08

LB: 0.30 Hz

First Poink: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 34.21

Phl: 15.51
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T04:54:50
PULPROG: zgpg3d
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DS: undefined
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NUC1: 13C
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SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LB: 1.00 Hz
First Point: 0.50

FT: Hyper Quadrature
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Current Data Parameters

F2 - Acquisition Parametars
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-16T23:32:09
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.7 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 34.88

Phl: 16._€4

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T00:03:20
PULPROG: zgpg3d

TD: 32768
Solvent: CDC13
NS: 512

DS: undefined
SWH: 24038.5 Hz
AQ: undefined
TE: 294 C

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: -62.29

Phl: €1.74
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-16T03:45:17
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 2345 C

CHANNEL f1
NUC1: 1H

P1: 9.93 usec

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.08

LE: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO: -284.73
Phl: 13.22

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-16T04:15:25
PULPROG: zgpg3d
TD: 32748
Solvent: CDC13
NS: 51z
DS: undefined
SWH: 24038.5 Hz
undefined
s 2348 C

CHANNEL f1
NUC1: 13C

P1l: 9.63 usec

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO 04
Phl B
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T02:23:14
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 233.7 C

CHANNEL f1
NUC1: 1H

P1: 9.93 usec

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.08

LE: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO: 32.44
Phi: 20.35
COzMe
X
T N
[T =o
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; H
Jga’

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-01-17T02:59:26

PULPROG: zgpg30

TD: 32768

Solvent

NS: 512

DS: undefined

SWH: 24036.5 Hz
undefined

: 294 ¢C

coel1s

CHANFEL £1
: 13C
5_63 usec
: undefined MHz

- Processing Parameters
65536

0.05

1.00 Hz

Firot Point: 0.50

FT: Hyper {uadratuze

Phase: Manual
PhO: -79.51
Phl: 86.32
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T03:46:11
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 233.6 C

CHANNEL f1
NUC1: 1H

P1: 9.93 usec

SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature

Phase: Manual
PhO: 35.14
Phl: 14.§3
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T04:16:23
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294 C

CHANFEL £1
: 13C
Pl: 5_63 usec
: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 1.00 Hz

First Poinkt: 0.50

FT: Hyper Quadrature

Phase: Mamual
PhO: -72.13
Phl: 74.31
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-03-03T08:38:05
PULPROG: zg30

TD: 327&8
Solvent: CDC13
nms: 128

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.7 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 396.54

Phl: 13.81

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-03-03T03:37:31
PULPROG: zgpg3d

TD: 32768
Solvent: CDC13
NS: 1024

DS: undefined
SWH: 24038.5 Hz
AQ: undefined
TE: 294 C

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: -63.75
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6.828
6.808
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4,356
L4338
7386
3935
\3.872
3772

7.261

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-25T18:06:21
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: 128

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 233.6 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

5
£
B

0.30 Hz
First Point: 0.50
FT: Hyper Quadrature

2.06-
11.034
3.994

1.01-
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302
302
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o102

T T T T T T T T Phase: Manual
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122,945
121.451
113,309
109.846
77.356
76.721
55.235
53514
43.868
40959
40.751

160293
159,308
—140.993

128196
—114:854

s
%
%
v
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COMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-25T13:05:46
PULPROG: zgpg3d

TD: 32748

Solvent: CDC13

NS: 1024

DS: undefined

SWH: 24038.5 Hz

B0: undefined

TE: 234.1 C

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

T T T T T T T T T T Phase: Manual

110 90 80 70 60 50 40 30 20 10 O PRO. —£5.00
f1 (ppm) Phi: 41.32

190 170 160 130
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Current Data Parameters

F2 - Acquisition Parametars

DATE: 2015-02-25T19:19:10
PULPROG: zg30
TD: 32768
Solvent: CDC13
WS- 128
DS: undefined
SWH: 8223.7 Hz
20: undefined
TE: 293.7 C
CHANNEL f1
NUC1: 1H
P1: 9.33 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: 101.03
Phl: 5.57

OMe

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-02-25T20:18:36
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
WS: 1024
DS: undefined
SWH: 24036.5 Hz
20: undefined
TE: 294.1 C
CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: -63.33
Phl: 50.40



—8.672
7.361
7.208
7.178
7.090
7.018
6.780
6.761
4.354
4.333
3.866
3.824
3.803

—1.961
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-29T01:43:23
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 293.8 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
l SI: 65536
DC: 0.05
L
(=
a
=

=

3

LB: 0.30 Hz
S Firat Point: 0.50
o FT: Hyper {uadratuze

1.05
13.001

1.01=

T T Phase: Manual

T T T T T T :
85 80 75 70 65 60 55 50 45 40 3. 3.0 25 2 15 1.0 05 0.0 PRI =
f1 (ppm] Phl: 18.77

o

_187.508
173133
—160.355
_141.077
—137.582
127.909
122,545
110475
77377
\76.742
—53519
43.801
~ 40672
40,029
—19.455

}

COMe

054\?\
X

H

Jak

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-29T02:13:35
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294.3 C

CHANFEL £1

NUC1: 13C
| PL: 563 usec

SFO1: undefined MHz

F2 - Processing Parameters
| SI: 65536
DC: 0.05
LB: 1.00 Hz
First Poinkt: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T Phase: Manual
90 80 70 60 50 40 30 20 10 0 Pno: 62 33
Phl: 66.05

1 (ppm)

T T T T —
190 170 150 130 110
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—8.427

k
|

7.183
7.122
7.102
7.047
7.045
7.028
7.009
6.827
6.808
4,347
4.326
3.947
3.926
3.862

—2.313

COMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-05T13:55:38
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: 3z

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 235.7 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
L DC: 0.08
5
w©
-
m
T

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature

1.11=

1.054
—41.11

2.96}

T T T T T Phase: Manual

@ 1.00]
1.05
2,05

N .07

o (318

8.0

~

.0 65 60 565 6&.0

~
o
©w
o
o
o
N
o

4.5 X 4 2 20 156 1.0 05 0.0 =0 2.BS
f1 (ppml Phl: 13.50

—187.409
—172.946
—160.353
~141.073
—137.493
128.958
125,574
122.414
—109.938
77.364
77.046
76.729
—53.478
43.936
40,944
40.723
—21.203

Ay
}
7
%

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-05T20:25:49
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 296 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

T o DC: 0.0%5
LB: 1.00 Hz
Firat Point: 0.50
FT: Hyper {uadratuze

T T T T T T T T T T Phase: Manual
90 80 70 60 50 40 30 20 10 O PhO: —76.40
f1 (ppm) Phi: 71.00

T T T ¥ T T
190 170 150 130 110
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-07-07T15:53:17
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 296.5 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 392 .45

Phl: 10.24

CO,Me

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-07-07T16:52:58
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 1024

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 296.9 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -74.79

Phl: 67.84
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-15T17:27:55
DULBROG: zg30

TD: 32768
Solvent: CDC13
NS: &4

DS: undefined

NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 91.48

Phl: 16.56

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-15T17:58:07
PULPROG: zgpg3d

TD: 32768
Solvent: CDC13
NS: 512

DS: undefined
SWH: 24038.5 Hz
20: unds
TE: 296.1 C

ned

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-15T17:20:12
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 295.7 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 30.13

Phl: 17.13

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2014-11-15T17:14:07
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 296 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual
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3ap’

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-29T04:55:35
PULPROG: zg30
TD: 32768
Solvent: CDC13
NS: &4
DS: undefined
SWH: 8223.7 Hz
20: undefined
TE: 293.9 C
CHANNEL f1
NUC1: 1H
P1: 9.33 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 0.30 Hz

Firat Point:

ET

0.50

: Hyper {uedrature
Phase:
PhO:
Phil-

Manual
33.33
16.76

F2

DATE:
PULPROG

T™D

3ap’

Current Data Parameters

- Acquisition Parameters
2015-01-29T05:25:47
zgpg30

32768

Solvent: CDC13

ns
DS

SWH:

20

TE:

512
undefined
24035.5 Hz
undefined
2%4.4 C

WUC1:

r1

SFO1:

Firat Point:
FT:
Thase:
PhO:
Phl:

CHANFEL £1
13C
5_63 usec
undefined MHz

- Processing Parameters
65538

0.05

1.00 Hz

0.50

Hyper Quadrature
Manual

-4z.11

23.639
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-05T13:13:53
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: 3z

DS: undefined

SWH: 8223.7 Haz

20
TE:

NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 95.23

Phl: 9.3%

3aq'
Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-05T19:50:05
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 296 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -74.15

Phl: 70.21
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-02-25T20:32:24
PULPROG: zg30

TD: 32768

Solvent: CDC13

WS- 128

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 293.6 C

CHANNEL f1
NUC1: 1H

P1: 9.33 usee

SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 0.30 Hz
Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: 33_68
Phl: 6.08

Jar'

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-25T21:31:51
PULPROG: zgpg3d

TD: 32748

Solvent: CDC13

NS: 1024

DS: undefined

SWH: 24038.5 Hz

B0: undefined

TE: 294 C

CHANNEL f1
NUC1: 13C

P1l: 9.63 usec

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO: -63.13
Phl: 49.12
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COMe

Jas’

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-01-22T23:57:42
PULPROG: zg30
TD: 32768
Solvent: CDC13
NS: &4
DS: undefined
SWH: 8223.7 Hz
20: undefined
TE: 293.8 C
CHANNEL f1
NUC1: 1H
P1: 9.33 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: 37.83
Phl: 15.30

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-23T00:27:54
PULPROG: zgpg3d

TD: 32748

Solvent: CDC13

NS: 51z

DS: undefined

SWH: 24038.5 Hz

B0: undefined

TE: 234.2 C

CHANNEL f1
13c
9.63 usec

NUC1:
P1

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO: -74.89
Phl: B81.37
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-02-03T03:24:17
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 294 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz
E2
sI

- Processing Parameters
65536

DC: 0.0%

LB: 0.30 Hz

Firot Point: 0.50

FT: Hyper {uadratuze

Phase: Manual

PhO: 31.87

Phl: 20.23
MeO

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-03T03:54:29
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294.4 C

CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
First Poinkt: 0.50
FT: Hyper Quadrature
Phase: Global
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-04-01T23:15:58
PULPROG: zg30

TD: 32768

Solvent: DMSO

NS: &4

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 295.4 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz
E2
sI

- Processing Parameters
65536

DC: 0.0%

LB: 0.30 Hz

Firot Point: 0.50

FT: Hyper {uadratuze

Phase: Manual
PhO: -263.67
Phl: 22.35

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-04-01T23:46:10
PULPROG: zgpg3d

TD: 32748

Solvent: DMSO

NS: 51z

DS: undefined

SWH: 24038.5 Hz

B0: undefined

TE: 235.8 C

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz
F2
s8I

- Processing Parameters
£553¢

DC: 0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase: Manual
PhO: -66.42
Phl: §8.30
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Carrant Data Paramators

¥F2 - Rogqaisition Parameters
DATE: 2017-10-11T21:6€:41
PULDROC: 2930

TD: 32763

Solvent: DMEQ

WS 32

08 usdafined

SWE: 3323.7 Ha

AD: undefin=d

TR: 396.5 C

CHANNZEL f1

Pl: 5.53 uasec
SFO1: undefined Milz

F¥ - Processing Parsmeters
SI: 6553

DC: a.0s

LB 9.30 Hz

First Peink: 4 .50

FT: Hypar Quadratura
Phase: Manual

Phi: 93.33

Pal: 20.01

Currant Data Parametera

F2 - Acgiizition Paramaters
DATE: 2017=-10-11T22:26:59
PULPADG: agpgdd

TO: 32783
Solwent: DMED
B 512

08: undefined
SWEl: Z4033.5 Ha
AD: ondefined
™: 297.3 C

CHANNEL F1 s——————
HOC1: 138

Pl: 9.63 nsec

SFD1: undefined Mila

F2 - Pros=ssing Parameters
5I: EE53E

Dc: 3.05

LB: 1.00 Hz

Firat Poink: 0.50

FT: Hypar Quadraturs
FPhase: Manual

Phl: -78.08

DPhl: @0.20
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Carrant Data Parameters

¥2 - hogquisition Parameters
DATE: 2017-10-11T22:31:33
PULPROG: 2530

TD: 32763

Solvent: DMSO

F2 - Procesaing Parsmetsrs
5I: 65536

OC: 0.08

LB: 0.30 Hz

Firvat Peink: 0,50
FT: Hyper Quadratura
Phase: Manual

Phid: 96.00

Palr 16.93

Currant Data Paramatars

F2 - Acgaisition Parametara
DATE: 2017-10-11T23:01:45
DULPROG: 2gpgdd

TO: BZ763
Solwent: DMSG
H§: 5§12

05 usdafined
SWH: IQ033.8 Hz
AQ: undefin=d
™: a97.4 C

CHANNEL 1

: undefined Mz

F2 - Processing Paramstsra
51: £5536

Ooc: 9.08

L&: 1.0 Hz

Firak Poink: 0.50

FT: Hypar Quadratura
Phase: Manual

Phl: =55.00

PRi; 53.75
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Currant Data Parameters

F2 - Acquisition Farameters
DATE: 2017-10-17T13:25:11
PULPADG: 230

P1: 9.593 usec
8¥01: undefined Mila

F2 - Processing Parameters
5I: €5536

OG: 0.95

La: 9.30 Ha

Firat Point: 0.50

FT: Hypar Quadratura
Phase: Manual

Ph0: 83.01

Ph1: 20,77

Carrant Data Paramatars

F2 - Acquisition Parameters
DATE: 2017-10-17T13:59:24
PULPAOG: 252490

TO: 32763
Solwant: DMEQ
H3: 512

05: undafingd
SWH: 24033.5 Haz
AQ: undefined
TE: 237.5 C

F2 - Processing Parametsrs
51 £5536

oc: a9.95

LB: 1.49 Ha

Firak Paink: 0.50

FT: Hypar guadrature
Phase: Manual

Phl: -30.76

a1 13,62
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Carrent Data Paramatars

F2 - Roquisition Parameters
DATE: 2017-10-17T14:04:06
PULPADG: =530

TD: 32763

Solwenmt: DMSD

F2 - Proceasing Parameters
5I: 65536

Oc: 0.95

LB: 439 Hs

Firat Poink: 4,50
FT: Hyper Quadratuza

Fhase: Manual
Ph: 89.13%
Pal: 19.34

]

Carrent Data Paramaters

F2 - Roguisition Parameters
DATE: 2017-10-17T14:34:1€
PULPAOG : 2g2g30

TO: 3376
Solvent:
H3: 512
08! undefined
SWH: Z4033.5 Hs
: undefined
T®: 237.6 ¢

Deese

CHANWEL F1
;180

5 nags

T undefined Mz

- Processing Parameters
55536
a.05
1.00 M=
Firsk Poink: 0.50
: Hyper Quadracure
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-03T15:13:13
PULPROG
TD: 32768
Solvent: CDC13
&4
undefined
: 8223.7 Hz
undefined
233.8 C

zg30

DS

CHANNEL £1
: 1E
5.33 usee
: undefined MHz

- Processing Parameters
£553¢

0.05

0.30 Hz

First Poinmt: 0.50

FT: Hyper {uadrature
Phase: Mznual

PhO:
Phi:

-2¢64_88
193z

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-03T15:43:25
PULPROG: zgpg3d

TD: 32748

Solvent: CDC13

NS: 51z

DS: undefined

: 24038.5 Haz

B0: undefined

- 2943 C

CHANNEL f1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.08

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

Phase
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-03T14:34:38
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 293.8 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
— DC: 0.05
i LB: 0.30 Hz
Firat Point: 0.50
FT: Hyper {uadrature
T T T T T T T T T T T Phase: Manual
65 60 55 50 45 40 35 5 20 15 10 05 00 o2
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02-03T15:04:50
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294.1 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
"h" -.' l'*l 5I: 65536
DC: 0.0%5
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual
110 90 80 70 60 50 40 30 20 10 0 P
f1 (ppm] Phl: 7Z.10
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76
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1 (ppm) F2 - Acquisition Parametera
o DATE: 2015-04-0ZT01:08:5Z
NEes PULPROG: zg30
7.0 6.5 6.0 ‘; T T ‘; TD: 32768
1 m Solvent: CDC13
(ppm) S
DS: undefined
SWH: 5223.7 Hz
20: undefined
TE: 295.4 C
@ CHANNEL £1
o NUC1: 1H
! : sl ; ; J Pl: 9.93 usec
130 126 1.20 1156 1.104 1.05 SFO1: undefined MHz
1 (ppm)

k:
£
A

3.06
201
= {101
2.01

o |0997

7

LB: 0.30 Hz

First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T Phase: Manual

45 40 35 30 26 20 15 10 05 0.0 Pao; 34.39

f1 (ppml Phl: 1£.23

F2 - Processing Parameters
SI: 65536
DC: 0.08

By

o

<

i=]

1.01

bl

f=]

<

-
T

©
[<,]
& 202

80 7.

<
~
(=]

—190.623

—174.367
155.009
141.032

—129.776
125.707
77.369
b e B 01 <
76.734
41.898
40.788
38516
37.794
22346
22296

127.944

\

121,744
—109.927
/
A
<

—141.032
—133.045
128.571
127.944
+127.740
—125.707

121897
121744

e f e Current Data Parameters

T T F2 - Acquisition Parameters
0 125 120 DATE: 2015-04-02T01:18:15

1 (ppm) PULPROG: zgpg3d

T™: 32768

Selvent: CDCL3

§S: 128

DS: undesined

SWH: 24038.5 Hz

140 136

CHANNEL f1
NUC1: 13C

Pl: 9.63 usec

SFO1: undefined MHz

F2Z - Processing Parameters
8I: €553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T Phas Manual
110 90 80 70 60 50 40 30 20 10 0 Fa0: e
f1 (ppml Phl: 103.51

T T T T
190 170 160 130
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Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-04-03T22:14:29
PULPROG: zg30
TD: 327&8

Solvent: CDC13

20: undefined
TE: 294 C
CHANNEL f1
NUC1: 1H
P1: 9.33 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-04-03T22:30:07
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

us
Ds
SWH:
20
TE:

undefined
24035.5 Hz
undefined
2%4.4 C

CHANNEL f£1
NUC1: 13C

Pl: 3.63 usec

SFOL: undefined MHz
- Processing Parameters
65536

0.05

1.00 Hz

Firot Point: 0.50

FT: Hyper {uadratuze
Phase: Mznual

Pho:
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4ba

Current Data Parameters

F2 - Acquisition Parametars

DATE: 2015-02-25T22:58:01
PULPROG: zg30
TD: 32768
Solvent: CDC13
WS- 128
DS: undefined
SWH: 8223.7 Hz
20: undefined
TE: 293.8 C
CHANNEL f1
NUC1: 1H
P1: 9.33 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: 35.03
Phl: 17.05

Current Data Parameters

F2 - Acquisition Parametars

DATE: 2015-02-25T23:57
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
WS: 1024
DS: undefined
SWH: 24036.5 Hz
20: undefined
TE: 294.1 C
CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: -53_83
Phl: 36.10



) [y NN WS W DO OO~ T ~ONO ~O <
= w VODOD N M= O NOTO=AO M~ 0O N~ OO
¥ N So®~OTTT NANSOCooRmR® NN
o] ~ MO oo ST TTOOOMOM -
| et e e b
[or s (] MM~ I~ NO
O <N O O=0O~ 00 W
AN SScoan0A®
<t <r <t T TTOMOOM
& ~5N T N
nw N Mmw QO
D= O-D nMme—
BE ERE YS9
ww WO www
NN ~Te
T
o 43 42 41 40 39 38
(=] (=) (=] ~Q ‘!1<;FJF)rn]
441574j;;r‘;4j4144r4T4¢5144r4T N~ O®
74 72 74 68 66 6.4 2ol
i i “|#1 (ppm) i NN
@ |1
(=]
T T oy T T T
30 125 120 1.15 110 1.0
1 (ppm)
T g i it il
(=] O~ © QT [=2]
8 S68&89 § 33 &
D O ; . =D . ‘ ‘ —e ; .
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
~ o~ w N 0 W ~MhaomNNn
[+2] wn o T 0 ™m0 D N0 H~NTHD o P D — OO - o
™ -— W - 0O N ORI OON w0 PN O 0O Wi
i S CEE ®EH ¥ dhccogo @~ and3 88
()] ~ ) W W < = M NN~~~ OO0 M~ w OO NN
- = e e e e e e ~ i~ T OO NN
| |ORRT N T S RS [~ R )
29 3 BohNE% IR3g B
) = GBI 6NN eEER &
0 0 w DD DW= _——o g O
LT = Rl Anlis, Smen o
/ \ e ~
. .
ot N V. S
T T T T T T T T T T T T
161 159 157 155 130 125 120 115 110 105
1 (ppm) 1 (ppm)
T 1 T T LA | T T * 1 T T T T T T T T T
190 170 150 130 110 90 80 70 60 50 40 30 20 10 0O
1 (ppm)

80

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-23T02:21:53
PULPROG: zg3n

TD: 32748

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Haz

B0: undefined

TE: 234.1 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.08

LE: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -267.64

Phl: 18.03

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-29T02:52:05
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294.3 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 1.00 Hz

First Poinkt: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -61.49

Phl: 58_44
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-15T11:53:55
DULBROG: zg30

TD: 32768
Solvent: CDC13
NS: &4

DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.6 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 93.50

Phl: 13.14

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-15T12:23:07
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined

SWH: 24035.5 Hz
AQ: undefined
TE: 294.2 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -58.54
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-29T06:58:14
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 294.1 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 92_24

Phl: 18.80

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-29T07:28:2§
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 294.3 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

Ph0: -53.58

Phl: 41_31
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-14T04:52:38
PULPROG:
TD: 32768
Solvent: CDC13
NS: 64

DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.7 C

zg30

CHANFEL E1
NUC1: 1H
Pl: 9.53 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 0.30 Hz

First Poink: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -264_29
Phl: 13.74
F

dga

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-01-14T05:22:49
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
NS: 512
DS: undefined
SWH: 24036.5 Hz
20 fined
TE c
CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: -60_14
Phl: 60_48
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-15T10:17:08
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.6 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 94 .32

Phl: 13.0@

4ha

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-15T10:47:30
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 294 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -65.13
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-15T16:11:31
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 293.8 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz
Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: - 13
Phl: 17.73
LY
%
)

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-15T16:41:42
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 294.2 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -52.50

Phl: 33.06
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-04-28T17:37:01
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: &4

DS: undefined

SWH: 8223.7 Hz

20: undefined

TE: 295.8 C

CHANFEL £1
1H
5.93 usee

WUC1:
r1

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: 3280
Phl: 12.38

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-04-28T18:07:1§
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
NS: 512
DS: undefined
SWH: 24036.5 Hz
20: undefined
TE: 296.2 C
CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Mamual
PhO: -55.04
Phl: 41.14
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-14T0&:05:48
DULBROG: zg30

TD: 32768
Solvent: CDC13
NS: &4

DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 294.5 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 92.31
Phi: 17.61
L

dai

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-16T03:37:00
PULPROG: zgpg30

TD: 32768
Solvent
NS: 512
DS: undefined
SWH: 24036.5 Hz
20: undefined
TE: 294.8 C

coel1s

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -63.63

Phl: 68.93
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& Current Data Parameters
T T T T — T Al T
6.2 405 4.00 3.95 3.90 3.85 F2 - Acquisition Parameters
DATE: 2015-01-23T0&:38:332
Ll o <t
- Enﬂ (Fsml =] PULPROG: zg30
:! : “: :: TD: 32768
| | | | Solvent: CDC13
NS: &%

DS: undefined
SWH: 8223.7 Hz

T T TR T T T P1: 9.93 usec
SFO1: undefined MHz
1.15

F2 - Processing Parameters
5I: 65536

DC: 0.08

LE: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

q
1.034
6.02=

o 11,004

-]

© 1405

.80

~ |3021

80 75 .0 55 50 45 4

—190.664

—174.365
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125.015
121,931
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77.368
76.733
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22,294

180,802
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—113.931

--109.844

—55.269
41.880
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-29T04:08:44
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294.3 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

Fz - Processing Parameters
SI: 6553¢

I i AL R DC: 0.0%

LB: 1.00 Hz

Firet Point: 0.50

ET: Hyper Guadzatuze

T T T T T T T Phase: Manual

7 T T
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Current Data Parameters

F2 - Acquisition Parametars

DATE: 2015-01-18T22:53:21
PULPROG: zg30
TD: 327&8

Solvent: CDC13

5.93 usee

SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536

DC: 0.05

LB: 0.30 Hz

First Poinkt: 0.50

FT: Hyper {uadratuze

Phase: Manual
PhO: -264.37
Phl: 1943

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-16T23:23:33
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 512

DS: undefined

SWH: 24036.5 Hz

20: undefined

TE: 294 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz
E2
sI

- Processing Parameters
65538

DC: 0.05

LB: 1.00 Hz

First Poinkt: 0.50

FT: Hyper {uadratuze

Phase: Manual
PhO: -68.53
Phl: 71.36
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-26T16:29:43
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 295.8 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 83.73
Ph1: 17.78
/
HN
=
=0

.ﬂéilka J
i
3 L
= /=0

it

tal

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-14T03:28:00
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
2Q: undefined
TE: 294.1 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -72.39

Phl: 66._45
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Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-04-28T18:15:18
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 295.8 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 31.37

Phl: 16.139

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-04-28T18:45:30
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 296.1 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -61.91

Phl: 58.33



6,118
%6.100
4035
4018
3.999
3.982
3.967
3.946
3912
3.900
3.878

i
¥

i

1.216
1.200
1.184
1.168

207,
1.981

11.00]
1.044

15.97=

° 1994

o 0.96-

o
o
~
o
~
o
o
o

—190.304
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—158.874
—141.058
—-134.458
—129.811
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T00:49:09
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 293.5 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -263.61

Phl: 15.1é

4am

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-17T01:19:21
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
2Q: undefined
TE: 294.1 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -62_Z21

Phl: 66.47
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-15T11:14:42
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
2Q: undefined
TE: 293.5 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 94 .32

Phl: 20.€9

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-15T11:44:54
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 294.2 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -64 .42

Phl: 64.86
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Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-14T02:19:34
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TD: 327&8

Solvent: CDC13

NS: 64

D5: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 293.5 C
CHANFEL £1

NUC1: 1H

Pl: 533 usec

SFO1: undefined MHz

E2
sI
DCc
LB

- Processing Parameters
65538

0.05

0.30 Hz

Firat Point: 0.50

FT:

Hyper fuadrature

Phase: Manual
33.74
2044

PhO:
Phl:

Current Data Parameters

F2

- Acquisition Parameters

DATE: 2015-01-14T02:49:4§
PULPROG: zgpg30

TD: 327&8

Solvent: CDC13

NS: 512

D5: undefined

SWH: 24035.5 Hz

AQ: undefined

TE: 294.2 C
CHANFEL £1

NUC1: 13C

Pl: 5_63 usec

SFO1: undefined MHz

- Processing Parameters
65538

0.05

1.00 Hz

Firat Point: 0.50

FT:

Hyper fuadrature

Phase: Manual

PhO:
Phl:

-64.40
56.36



Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-01-14T01:41:21
PULPROG
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zg30
32768

Solvent: CDC13

ns
DS

SWH:

20

TE:

&4
undefined
8223.7 Hz
undefined
2837 C

CHANFEL £1

NUC1: 1H

r1

SFO1:

E2
sI
DCc
LB

5.93 usee
undefined MHz

- Processing Parameters
65538

0.05

0.30 Hz

Firat Point: 0.50

ET

: Hyper {uedrature

Phase: Manual

PhO:
Phl:

-264.15

19.57

Current Data Parameters

F2

- Acquisition Parameters

DATE: 2015-01-14T02:11:33

PULPROG

T™D

zgpg30
32768

Solvent: CDC13

ns
DS

SWH:

20

TE:

512
undefined
24035.5 Hz
undefined
234.2 C

CHANFEL £1

NUC1: 13C

r1

SFO1:

5_63 usec
undefined MHz

- Processing Parameters
65538

0.05

1.00 Hz

Firat Point: 0.50

ET

: Hyper {uedrature

Phase: Manual

PhO:
Phl:

-73_81
76.14



—8.387

1.00

7.790
7.727
—7.481
—7.076
—6.868
—6.561
/6074
6,055
1236
1220
1,205
1,188

/

MJLL

3
3

0.99
1.00
6.03+4

£
o

11953
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o 292
o (2004

@ 0981
o 0.961

~ |0.99

™
o
o

127.769
126.303
121.713
77.366
27,043
76.731

41937
40,892
38,646
38.022

—20.715
22.373
22319

/

4

—190.591
—174.255
—159.061
—140.952
—109,905

\
%

T T T
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dar
Current Data Parameters
F2 - Acquisition Parameters

DATE: 2014-11-20T21:23:04
PULPROG: zg30

TD: 327&8
Solvent: CDC13
NS: 64

D5: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 295.6 C

CHANFEL £1
NUC1: 1H
Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 0.30 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: 89.48
Phi: 16.00
. H
—N
O

dar

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-11-21T01:21:33
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined
SWH: 24035.5 Hz
AQ: undefined
TE: 295.8 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze
Phase: Manual

PhO: -68.42

Phl: 63.36@
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-02Z-05T03:16:16
PULPROG: zg30

TD: 32768

Solvent: CDC13

5.93 usee
: undefined MHz

- Processing Parameters
65536

0.05

0.30 Hz

Firot Point: 0.50

FT: Hyper {uadratuze

Phase: Mamual
PhO: 32.28
Phl: 19.82

Current Data Parameters

F2 - Acquisition Parameters

DATE: 2015-02-05T03:46:28
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
NS: 512
DS: undefined
SWH: 24036.5 Hz
20 fined
TE c
CHANNEL f£1
NUC1: 13C
P1: 9.63 usee
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.05
LB: 1.00 Hz

Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: -71.82
Phl: 65.34



0.50

.00 Hz
Manual
-61.56

1
Firat Point:

FT: Hyper {uadratuze
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-31T0&:11:13
DULBROG: zg30

TD: 32768
Solvent: CDC13
NS: &4

DS: undefined
SWH: 8223.7 Hz
AQ0: undefined
TE: 294.2 C

CHANNEL f1
NUC1: 1H
Pl: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.08

LE: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: 33.48
Phi: 16.52
COzMe

0 =
N
Cri-
N
Boc
Saa

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-01-31T03:41:23
PULPROG: zgpg30

TD: 327&8
Solvent: CDC13
NS: 512

D5: undefined

SWH: 24035.5 Hz
AQ: undefined
TE: 294.3 C

CHANFEL £1
NUC1: 13C
Pl: 5_63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.05

LB: 1.00 Hz
Firat Point: 0.50
FT: Hyper {uadratuze

Phase: Manual
PhO: -67.88
Phl: 67.26
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2015-06-15T20:47:02
PULPROG: zg30

TD: 32768

Solvent: CDC13
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Pl: 533 usec
SFO1: undefined MHz

F2 - Processing Parameters
65536
0.0%5
LB: 0.30 Hz
Firat Point: 0.50
FT: Hyper Quadrature
Phase: Manual
5 50 45 40 35 30 25 20 15 10 05 00 P 9405
f1 (ppm] Phl: 16.62
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—174.804
—160.943
139971
—135.790
127.979
123.069
—110536
+77.360
[f77.042
F&-725
—67.676
—53.154
—47.7T1
—40.020

'\:—129.107
A

H

Gaa

Current Data Parameters

F2 - Acquisition Parametars
DATE: 2015-06-16T19:32:45
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 1024

DS: undefined

SWH: 24036.5 Hz

2Q: undefined

TE: 296.2 C

CHANFEL E1
NUC1: 13C
Pl: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

Firat Point: 0.50
FT: Hyper Quadrature
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Current Tata Parameters

Faranaters
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Current Data Paramatars
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DATE:
PULPADT
™o
Solwent:
05
os:

- Rogaisition Parameters
2017=10-22T22:01:39
PELL

32763

13

1024

undefined

sWHE: 2

TR

SFO :

F2

51
oc:
La:

First Point
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- Proceasing Parameters
65536

a.4ds

1.90 Ha

a.5¢

Hypar Quadraturs
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Carrent Data Paramaters

¥2 - Aoguisition Parameters
DATE: 2017-10-22T22:08:80
PULPADG: 2530

O 32763

Solvent: GDG13

H3-
os
S
AD:
™=

CHAMNEL f1

HUC1: 1E
Pl: 9.93 nsaa
SF0d : undsfined Mz

F2 - Proceasing Parameters
51: §5536

Oc: 0.05

LB: 0.30 Ha

Firat Point: 9.50
FT: Hypar fuadratura
Phase: Manual

Pad: 90.93

i 7.30

Carrant Data Paramaters

¥2 - Acquisition Parameters
DATE: 2017-10-22T723:09:14

PULPADG: 2geg3d

TO: 33768
Solvent:

BE: 1024
09 undafined

EWH: Z4033.5 Hz
AQ: undefined

TE: 299.5 C

c13

SFON : undefined Mz

F2 - Processing Parameters
51: §5538

oc: d.95

LB: 1.04 Ha

Firat Poink: 0,50

FT: Hypar Quadratura
Fhage: Manual

PhO: =97.33

a1 103.30
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Corrent Data Paramatara

¥2 - Aoguimition Parameters
DATE: 2917-10-27T14:13:17
PULPROG: 3330
TO: 32763
Solvent: COG13

81 16

nde Fined

o3
SWH: 3223
AD: «
™®
CHANNEL 1
HUCL: 1

P1: 9.53 uaec
SFO1: undefinsd Mz

F2 - Proceasing Parameters
51: 65536

oc: .05

LB: 930 Hs

Firak Poink: 0

FT: Hypar Quadratura
Phase: Manual

Phi: 91.37

Phl: 5.50

Carrant Data Paramatars

F2 - Roguisition Parameters
DATE: 2017-10-27T14:28
PULPRDG . zgeg3d

TO:

F2 - Processing Paramstars
51: gz536
OG: 0.45

LB: 1.00 Hz
Firsk Poink
FT: Hyper gu
Prase: Mamual
Phd: -41.00
Pu1: 53,30
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