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General information: Reactions were monitored by thin layer chromatography using UV light to
visualize the course of reaction. Purification of reaction products was carried out by flash
chromatography on silica gel. Chemical yields refer to pure isolated substances. The [a]p was recorded
using PolAAr 3005 High Accuracy Polarimeter. Infrared (IR) spectra were obtained using a Bruker
tensor 27 infrared spectrometer. 'H, *C, "F and *'P NMR spectra were obtained using a Bruker
DPX-300, 400 or 500 spectrometer. Chemical shifts are reported in ppm from CDCl; or (CD3),CO with
the solvent resonance as the internal standard. The following abbreviations were used to designate
chemical shift multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad.
Anhydrous CH,Cl, was prepared by first distillation over P,Os and then from CaH,. Anhydrous Et,O
was prepared by distillation over sodium-benzophenone ketyl prior to use. Anhydrous ethanol was
prepared over Na,SO4 and magnesium prior to use. AgOTf was purchased from TCI Company.
Ph;PAuCl was synthesized according to the literature method. ' Phosphinamide B, C and
phosphoramides A, D-G catalysts were prepared using literature procedures.” The chiral thiourea
catalyst C2 was prepared using literature procedures.’ 3-Diazooxindoles® and nitroenynes® were
synthesized according to the literature procedures. Aanisole and its derivatives were purchased from

Energy Chemical (Shanghai) Co. Ltd and used without any purification.
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1) The Au(l)-catalyzed X-H insertion reactions of diazooxindole: comparing Au(l) with some
other metal catalysts
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Condition: PhaPAuUCI (1.0 mol%), AgOTf (1.5 mol%), CH,Cl,, -10 °C-rt;
a) (2,4-Bu,CgH30)3PAUSbFg (2.0 mol%) was used

We successfully utilized cationic Au(I) catalyst to realize the direct X-H insertion with diazooxindole
la, to construct useful 3-substituted oxindole building blocks 7, 8, 17 and 18 for next stereoselective
addition reaction. Importantly, the above reactions not only provided a facile access to different oxindole
synthons for the asymmetric construction of chiral oxindole scaffolds, but showed the great potential of
Au(I) catalysis in the functionalization of diazo compounds, as it proved to be much more efficient than
other five metal catalysts widely used in diazo reagents associated chemistry. To highlight these finding,
we summarized in Table S1 the comparison of these metal catalysts in various insertion reactions. All
the reactions were performed with only 1.0 mol% catalyst, and the cationic Au(I) species was prepared
by stirring 1.0 mol% of Ph3PAuCI with 1.5 mol% of AgOT{.

(1) In the C-H insertion reaction using PhOMe, it took only 2 h for PhsPAuOTT to catalyze the reaction
for full conversion at -10 °C, affording the desired product 7a in 96% isolated yield. Under the same
condition, all the other five metal catalysts failed to catalyze this reaction. Nevertheless, when using
AgOTT as the catalyst, the reaction could work at room temperature, and gave 7a in 54% yield with a
reaction time of 14 h.

(2) When 3,4-dimethyl thiophene was used, PhsPAuOTT catalyzed the reaction to finish within 0.5 h at
room temperature, to give product 8a in 83% yield. Noticeably, while both AgOTf and (CuOTf),*toluene

could catalyze this transformation as well, but the reaction time was much longer (24 h in both cases).



Table S1. Comparing different metal catalysis

N2 Nu
Cl [M] Cl
(@] + Nu 0
N CH,CI
H 2Ll ”
1a (0.25 mmol) 7,8,17,18

Nucleophilic reaction partner (condition)

] PhOMe 3,4-Me, TP PhNHAc EtOH
(X mol%) (10.0 equivs) (5.0 equivs) (2.0 equivs)  (10.0 equivs)
(-10°C, 2 h) (rt, 0.5 h) (0°C,2h)° (0°C,4h)
Ph;PAUOTT (1.0 mol%) Ta: 96% 8a: 83% 17: 66%* 18: 60%
Rh,(OAc)4 (0.5 mol%) - - - 18: 38%°
AgOTf (1.0 mol%) 7a: 54%" 8a: 54%" - -
[Ru] (0.5 mol%) - - - -
[Pd] (0.5 mol%) - - - -
[Cu] (0.5 mol%) - 8a: 65%"° - -

a) At rt for 14 h; b) At rt for 24 h; ¢) 1.0 mol% catalyst was used; d) 2.0 mol% of (2,4-'Bu,C¢H30);PAuSbFg was used;
e) At rt for 48 h. [Ru] = [{RuCly(p-cymene)},]; [Pd] = [{PdCI(y’-C;Hs)},]; [Cu] = (CuOTH),toluene.

(3) In the case of acetanilide as nucleophile, while Ph;PAuOTT failed to catalyze the reaction to afford
the desired product 17, the use of 2.0 mol% of (2,4-Bu,CsH30);PAuSbFs as catalyst, reported by Liu
and Zhang,® enabled this insertion reaction to finish within 2 h to afford 17 in 66% yield. This result
suggested it was possible to tune the catalytic properties of Au(I) by varying ligands to realize more
functionalization of diazo reagents. Again, no desired product was observed when the rest five metal
catalysts were used.

(4) While in 2005, Nolan, Diaz-Requejo, Pérez and coworkers pioneered the Au(I)-catalyzed
decomposition of ethyl diazoacetate for the O-H bond insertion reaction,” the potential of Au(l)
catalysis in the O-H bond insertion reaction of donor-acceptor diazo reagents had not been examined. It

was found that the reaction of EtOH and diazooxindole 1a catalyzed by PhsPAuOTf could finish within

® Z.-Z.Yu, B. Ma, M. Chen, H.-H. Wu, L. Liu and J. Zhang, J. Am. Chem. Soc., 2014, 136, 6904.
7 M. R. Fructos, T. R. Belderrain, P. Frémont, N. M. Scott, S. P. Nolan, M. M. Diaz-Requejo and P. J. Pérez, Angew. Chem., Int. Ed., 2005,
44, 5284,
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4 h at 0 °C, giving product 18 in 60% yield. In contrast, of other catalysts we screened, only Rhy(OAc),

could catalyze the reaction, which was run at rt for 48 h to give product 18 in only 38% yield.

The product 7a was obtained as white solid (m.p. 147-149 °C). '"H NMR (400 MHz, CDCls): & 9.48 (s,
1H), 7.20-7.08 (m, 4H), 6.90-6.81 (m, 3H), 4.57 (s, 1H), 3.79 (s, 3H); °C NMR (100 MHz, CDCl;): &
178.96, 159.29, 140.17, 131.58, 129.47, 128.32, 128.02, 127.62, 125.50, 114.53, 111.02, 55.28, 52.06;
IR (ATR): 3186, 1704, 1614, 1511, 1476, 1251, 1181, 1109, 1029; GC-MS: 273, 275 (M", 100, 34), 238
(93), 244 (47), 230 (33), 201 (19), 166 (19), 105 (6), 127 (5); HRMS (EI): Exact mass calcd for
CisH,NO,C1 [M]": 273.0557, Found: 273.0558.

The product 8a was obtained as red powder (m.p. 162-164 °C). '"H NMR (300 MHz, CDCls): & 9.35 (s,
1H), 7.26-7.13 (m, 2H), 6.84-6.81 (m, 2H), 4.90 (s, 1H), 2.16 (s, 3H), 2.11 (s, 3H); °*C NMR (100 MHz,
CDCl3): 6 177.56, 139.84, 138.39, 136.19, 130.91, 130.10, 128.57, 128.06, 125.38, 119.35, 111.09,
46.87, 15.28, 12.79; IR (ATR): 3169, 1699, 1617, 1477, 1374, 1325, 1227; GC-MS: 277, 279 (M", 52,
19), 111 (100), 234 (44), 244 (36), 262 (18), 107 (12), 199 (11), 152 (5); HRMS (EI): Exact mass calcd
for C14H;,NOS™CI [M]": 277.0328, Found: 277.0327.

The product 17 was obtained as white solid (m.p. 198-120 °C). "H NMR (400 MHz, DMSO-de): & 10.63
(s, 1H), 9.96 (s, 1H), 7.54-7.52 (m, 2H), 7.27-7.25 (m, 1H), 7.07-7.04 (m, 3H), 6.92-6.90 (m, 1H), 4.73
(s, 1H), 2.02 (s, 3H); °C NMR (100 MHz, DMSO-de): 8 176.99, 168.33, 141.53, 138.37, 132.31, 131.41,
128.54, 127.87, 125.59, 124.64, 119.41, 110.84, 51.31; IR (ATR): 3299, 3253, 1699, 1672, 1303, 1207,
1182, 1166; EI: 300 (M", 9), 44 (100), 93 (99), 135 (34), 258 (17), 105 (17), 282 (15), 229 (11); HRMS
(EI): Exact mass calcd for C¢H;3N,0,°°Cl [M]": 300.0666, Found: 300.0663.

The product 18 was obtained as red solid (m.p. 113-115 °C). '"H NMR (300 MHz, CDCl;): & 8.61 (s, 1H),
7.403-7.396 (m, 1H), 7.30-7.27 (m, 1H), 6.86-6.83 (m, 1H), 4.94 (s, 1H), 3.97-3.87 (m, 1H), 3.80-3.70
(m, 1H), 1.33 (t, J = 6.3 Hz, 3H); °C NMR (100 MHz, CDCLy): & 176.94, 139.78, 129.80, 128.36,
127.45, 125.95, 111.32, 75.98, 64.87, 15.35; IR (ATR): 3184, 1708, 1620, 1451, 1177, 1099, 1065;
GC-MS: 211, 213 (M", 26, 8), 167 (100), 154 (72), 127 (70), 75 (27), 138 (20), 182 (19), 102 (16);

HRMS (EI): Exact mass calcd for C1oH;oNO,*>C1 [M]": 211.0400, Found: 211.0401.
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2) Condition optimization for the asymmetric Michael addition of 3-aryloxindole and nitroenyne

Based on our previous finding that a simple cinchonidine derived bifunctional phosphoramide
catalyst A was a powerful catalyst for the Michael addition of 3-substituted oxindoles to nitrolefins,® we
first examined catalyst A in the conjugate reaction of unprotected 3-methoxyphenyloxindole 7b to
nitroenyne 4a in CH,Cl, at -10 °C. It was found that although product 5a could be obtained in 96% ee,
the dr value was moderate (Table S2). Therefore, to improve the diastereoselectivity, we prepared a
variety of analogues of catalyst A, namely cinchona alkaloid derived phosphinamide B-C and
phosphoramides D-G, in one step from the corresponding cinchonidine-derived primary amine and
phosphinic chloride or chlorophosphates. The evaluation of these newly developed catalysts revealed
that catalyst C1, with a bulkier isopropyl ester group, could slightly improve the dr value to 2.4:1.0, as

indicated in Table S2. Accordingly, catalyst C1 was used for further condition optimization.

Table S2. The evaluation of different catalyst for Michael addition reaction
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8 a) M. Ding, F. Zhou, Y.-L. Liu, C.-H. Wang, X.-L. Zhao and J. Zhou, Chem. Sci., 2011, 2, 2035; b) W.-M. Gao, J.-S. Yu, Y.-L. Zhao, Y.-L.
Liu, F. Zhou, H.-H. Wu and J. Zhou, Chem. Commun., 2014, 50, 15179.
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The synthesis and characterization of the optimized catalyst C1 was as follows:

/L I J\ Et;N (3.0 equivs)
+ (o} II\O H >\

X
N7 NH, ¢ CHyCly, rit,, 2 h | N
| N PwQ
N oK
) 11 (1.1 equivs)
(1.0 equiv) C1 (77%)

Under an atmosphere of N, to a flame-dried three-necked flask were added cinchonidine-derived
primary amine | (1.47 g, 5.0 mmol) and 25 mL of anhydrous CH,Cl,, followed by the addition of Et;N
(2.1 mL, 15.0 mmol). Then diisopropyl phosphorochloridate I1 (1.0 mL, 5.5 mmol) was added dropwise
at room temperature over 10 minutes. The resulting mixture was stirred at room temperature for another
two hours, and 30 mL of H,O was added. The organic layer was separated, and the aqueous phase was
extracted with CH,Cl, (40 mL x 4). The combined organic phase was dried over anhydrous Na,SO4, and
concentrated under reduced pressure. The crude material was purified by flash chromatography on silica
gel using EtOAc:MeOH:NH3-H,O (200:2:1, v/v) as eluent to give product C1 (1.76 g, 77% yield) as
yellowish oil. (Due to the distinct presence of rotameric isomers, the 'H NMR and >C NMR contained
extra peaks, so we did not designate the data, and attached the spectra behind), '"H NMR (400 MHz,
CDCl;): see Page 47; °C NMR (100 MHz, CDCl5): see Page 48; >'P NMR (162 MHz, CDCl;): see Page
49; IR (ATR): 3238, 2975, 2934, 2867, 1384, 1239, 1107, 1012; HRMS (ESI): Exact mass calcd for
C,sH37N305P [M+H]': 458.2567, Found: 458.2585.



3) Optimization to develop a one-pot tandem C-H functionalization/Michael addition sequence

Some typical results of optimization in combining the C-H bond functionalization and asymmetric
Michael addition to form a tandem reaction were shown in Table S3. As the best solvent for the initial
C-H bond functionalization was CH,Cl,, so we tried using CH,Cl, or the analogy 1,2-dichlorethane as
the solvent for both steps, but the desired product 5a was obtained in only 2:1 dr value, although with
excellent yield and ee value (entries 1-2). Then we attempted to remove solvent CH,Cl, under reduced
pressure after the completion of the initial C-H functionalization, and to recharge other solvent for the
asymmetric Michael addition to improve diastereoselectivity. It was found that when using Et,O as the
solvent for the asymmetric Michael addition, the dr value could be improved to 4:1 (entry 3). When
lowering the temperature from -10 °C to -40 °C, the dr value could be improved to 5:1 (entry 4). The
evaluation of additive effects revealed that when using MS 5A as the additive, the dr value could be
further improved to 7:1 (entry 7). Therefore, all the tandem reactions involving the asymmetric Michael
addition of 3-substituted oxindoles to nitroenynes were using Et,O as the solvent for the enantioselective

C-C bond forming step, with the addition of activated powdered MS 5A as the additive.

Table S3. Condition optimization for C-H insertion/Michael addition tandem reaction

Ph
N, PhsPAUCI (1.0 mol%) C1 (10 mol%) Il
F AgOTf (1.5 mol%) 4a (1.1 equivs)
PMR,
o} F NO,
N 2a (10.0 equivs) Solvent 2, T °C, Additive o
H -10 °C, Solvent 1 N
1b (0.2 mmol) H 5a

Entry Solvent 1 Solvent 2 T(°C) Additive Time(d) Yield (%)* Ee(%)"  Dr°

1 CH,Cl, CH,Cl, -10 - 1 95 97 2:1
2 (CH,CI), (CH,CI), -10 - 1 86 97 2:1
3 CH,Cl, Et,0 -10 - 1 90 98 4:1
4 CH,Cl, Et,0 -40 - 3 89 97 5:1
5 CH,Cl, Et,0 -40 MS3 A 3 92 98 6:1
6 CH,Cl, Et,0 -40 MS 4 A 3 94 98 6:1
7 CH,Cl, Et,0 -40 MS 5 A 3 93 99 7:1

a) Isolated yield; b) Determined by HPLC analysis; ¢) Determined by 'H NMR analysis of the crude reaction

mixture.



4) General procedurefor the one-pot tandem C-H functionalization/Michael addition sequence

R1
S !
\ -10 equivs .
T =0 . [ gy | Tertay rR_A NO,
Z N \ catalysis | vsi X
H /*/NOZ) \\ / catalysis ‘ P 0
N
1 (0.25 mmol) R - e H
4 (1.1 equivs)
56,9

Under an atmosphere of nitrogen, to a Schlenk tube were added Ph;PAuCl (1.2 mg, 0.0025 mmol) and
AgOTf (1.0 mg, 0.0038 mmol), followed by anhydrous CH,Cl, (2.5 mL). The resulting mixture was
stirred at room temperature for 15-20 minutes, and then cooled down to -10 °C, followed by the addition
of electron-rich aromatic compound (4.0 mmol) and diazooxindole 1 (0.25 mmol). The reaction was
kept stirring at -10 °C for about 1-8 h till full conversion of diazooxindole 1 by TLC analysis. After
anhydrous CH,Cl, was removed under reduced pressure, Et,O (3.0 mL), powdered MS 5 A (125.0 mg)
and chiral catalyst C1 (11.4 mg, 0.025 mmol) were added successively. The reaction mixture was cooled
down to -40 °C, followed by the addition of nitroenynes 4 (0.275 mmol). The resulting mixture was
stirring at -40 °C till full conversion of 3-aryl oxindole by TLC analysis (1.5-10.0 days). The solvent was
carefully removed under reduced pressure. To determine the diastereoselectivity of product, the residue
was first dissolved in CDCls, and some samples were taken for NMR analysis. Then the sample for
analysis and the rest mixture were recombined for column chromatographic purification using petroleum

ether/CH,Cly/acetone (from 100:100:0 to 0:100:1) as the eluent to give the products.

Ph The total reaction time was 2.5 days. Product 5a was obtained in 99% yield as
O I white solid. (dr = 7:1, 99% ee for the major diastereomer); [0]*p=+70.1 (c = 0.47,
" O o " CHCI;), m.p. 90-91 °C; HPLC analysis: Chiralpak AD-H, ‘PrOH/hexane = 20/80,
i i 1.0 mL/min, 230 nm; major diastereomer: t, (major) = 13.86 min, t, (minor) = 16.20
min; minor diastereomer: t, (minor) = 10.00 min, t, (major) = 10.48 min; 'H NMR (400 MHz, CDCls): &
8.50 (s, 1H), 7.47-7.44 (m, 2H), 7.25-7.23 (m, 1H), 7.20-7.17 (m, 2H), 7.12-7.07 (m, 4H), 6.99-6.96 (m,
1H), 6.93-6.90 (m, 2H), 4.67-4.57 (m, 3H), 3.80 (s, 3H); °C NMR (100 MHz, CDCls): & 178.55, 159.85,
158.84 (d, Jr.c = 240.0 Hz), 137.67, 131.71, 130.23 (d, Jr.c = 8.0 Hz), 128.69, 128.58, 128.19, 125.71,
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121.63, 115.96 (d, Jr.c = 23.0 Hz), 114.73, 114.01 (d, Jr.c = 25.0 Hz), 111.35 (d, Jr.c = 8.0 Hz), 86.01,
82.87, 75.75, 58.24, 55.36, 38.73; '°F NMR (376 MHz, CDCls): & -119.21; IR (ATR): 2930, 2839, 2349,
1712, 1607, 1556, 1486, 1459, 1254, 1138; HRMS (ESI): Exact mass calcd for CosHyN,O4F [M+H]":
431.1402, Found: 431.1405.

MeO The total reaction time was 2 days. Product 5b was obtained in 96% yield as
O | o white solid. (dr = 7:1, 99% ee for the major diastereomer); [0]”p= +27.1 (c =
; O D=0 1.00, CHCL), mp. 95-96 °C; HPLC analysis: Chiralpak IE, PrOH/hexane =
10/90, 1.0 mL/min, 230 nm; major diastereomer: t, (major) = 21.93 min, t, (minor)
= 31.24 min; minor diastereomer: t, (minor) = 14.50 min, t, (major) = 15.37 min; '"H NMR (400 MHz,
CDCl): 6 8.20 (s, br, 1H), 7.46-7.44 (m, 2H), 7.38-7.35 (m, 1H), 7.30-7.30 (m, 1H), 7.28-7.18 (m, 3H),
7.11-7.09 (m, 2H), 6.97-6.91 (m, 3H), 4.66-4.58 (m, 3H), 3.80 (s, 3H); *C NMR (100 MHz, CDCl3) &
178.59, 159.86, 140.31, 131.72, 130.49, 129.49, 128.74, 128.60, 128.21, 128.08, 126.30, 125.57, 121.56,
114.77, 111.82, 86.08, 82.82, 75.72, 58.09, 55.37, 38.68; IR (ATR): 2958, 2839, 1715, 1556, 1441, 1374,
1254, 1116, 1032; HRMS (ESI): Exact mass calcd for C,sHyoN,04,°Cl [M+H]": 447.1106, Found:
447.1104.

Ph The total reaction time was 2 days. Product 5C was obtained in 97% yield as white
MeO

O l solid. (dr = 8:1, 99% ee for the major diastereomer); [0]*p = +8.2 (¢ = 0.98,
NO .
o O o i CHCI3), m.p. 96-98 °C; HPLC analysis: Chiralpak IC, 'PrOH/hexane = 10/90, 1.0

I > mL/min, 230 nm; major diastereomer: t, (minor) = 14.13 min, t; (major) = 15.44
min; minor diastereomer: t, (minor) = 12.61 min, t, (major) = 18.88 min; 'H NMR (400 MHz, CDCls): &
8.12 (s, 1H), 7.53-7.50 (m, 1H), 7.46-7.44 (m, 3H), 7.28-7.18 (m, 3H), 7.11-7.09 (m, 2H), 6.93-6.90 (m,
3H), 4.67-4.57 (m, 3H), 3.80 (s, 3H); °C NMR (100 MHz, CDCl;): & 178.57, 159.86, 140.79, 132.38,
131.73, 130.95, 129.00, 128.76, 128.60, 128.22, 125.58, 121.55, 115.34, 114.78, 112.33, 86.13, 82.85,
75.72, 58.05, 55.38, 38.66; IR (ATR): 2925, 1714, 1613, 1555, 1440, 1374, 1252, 1117; HRMS (ESI):

Exact mass calcd for CysHy0N,O4” Br [M+H]+: 491.0601, Found: 447.0597.
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Ph The total reaction time was 4 days. Product 5d was obtained in 44% yield as white
MeO

O I solid. (dr = 17:1, 99% ee for the major diastereomer); [0]*’p = +72.0 (¢ = 1.14,
Me NO2
(L
N 5d
H

16.63 min; minor diastereomer: t, (major) = 9.01 min, t, (minor) = 11.98 min; 'H NMR (400 MHz,

CHC]l3), m.p. 86-88 °C; HPLC analysis: Chiralpak AD-H, ‘PrOH/hexane = 20/80,

1.0 mL/min, 230 nm; major diastereomer: t, (major) = 10.84 min, t; (minor) =

CDCl): 6 8.87 (s, 1H), 7.26-7.13 (m, 5H), 7.09-7.05 (m, 3H), 6.98-6.91 (m, 2H), 6.81-6.79 (m, 1H),
4.72-4.59 (m, 3H), 3.86 (s, 3H), 3.84 (s, 3H), 2.41 (s, 3H); °C NMR (100 MHz, CDCl;): § 178.30,
149.43, 149.23, 139.28, 132.11, 131.73, 129.82, 128.51, 128.12, 126.99, 126.63, 121.91, 120.28, 111.16,
110.46, 85.62, 83.39, 76.12, 58.02, 56.01, 55.87, 39.08, 21.44; IR (ATR): 3296, 2920, 2851, 1711, 1624,
1556, 1463, 1442, 1375, 1259, 1149; HRMS (ESI): Exact mass calcd for Co7H,sN,O0s [M+H]': 457.1758,
Found: 457.1754.

Voo OMe PN The total reaction time was 4 days. Product 5e was obtained in 96% yield as white

O | solid. (dr = 14:1, 99% ee for the major diastereomer); [0]*p= +85.5 (¢ = 0.54,
NO

2

" O o ] CHCI3), m.p. 95-97 °C; HPLC analysis: Chiralpak AD-H, ‘PrOH/hexane = 15/85,
i ) 1.0 mL/min, 230 nm; major diastereomer: t. (major) = 15.16 min, t, (minor) =
27.81 min; minor diastereomer: t, (major) = 12.19 min, t, (minor) = 17.77 min; 'H NMR (400 MHz,
CDCl): 6 8.05 (s, 1H), 7.24-7.24 (m, 2H), 7.22-7.18 (m, 2H), 7.14-7.08 (m, 4H), 6.98-6.93 (m, 2H),
6.83-6.81 (m, 1H), 4.66-4.61 (m, 3H), 3.89 (s, 3H), 3.86 (s, 3H); °C NMR (100 MHz, CDCl5): & 178.47,
158.79 (d, Jr.c = 240.0 Hz), 149.51 (d, Jr.c = 13.0 Hz), 137.69, 131.68, 130.06 (d, Jr.c = 8.0 Hz), 128.74,
128.22, 126.10, 121.56, 120.09, 116.02 (d, Jr.c = 23.0 Hz), 113.95 (d, Jr.c = 25.0 Hz), 111.39 (d, Jrc =
8.0 Hz), 111.23, 110.17, 86.01, 82.86, 75.86, 58.41, 56.04, 55.90, 38.91; '°F NMR (376 MHz, CDCl3): &
-119.19; IR (ATR): 3674, 2987, 1717, 1631, 1556, 1516, 1486, 1259, 1067; HRMS (ESI): Exact mass

caled for Co6H2oN,OsF [M+H]": 461.1507, Found: 461.1507.

oo, OMe P The total reaction time was 3 days. Product 5f was obtained in 93% yield as white
e
I solid. (dr = 15:1, 99% ee for the major diastereomer); [0]*’p = +48.8 (¢ = 0.50,
NO2 )
. O o CHCI3), m.p. 96-98 °C; HPLC analysis: Chiralpak AD-H, 'PrOH/hexane = 15/85,
N 5t

H 1.0 mL/min, 230 nm; major diastereomer: t, (major) = 13.08 min, t; (minor) = 25.73
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min; minor diastereomer: t, (major) = 10.73 min, t, (minor) = 15.95 min; 'H NMR (400 MHz, CDCls): &
8.10 (s, 1H), 7.39-7.36 (m, 1H), 7.32-7.31 (m, 1H), 7.25-7.24 (m, 2H), 7.22-7.18 (m, 2H), 7.11-7.09 (m,
2H), 6.97-6.95 (m, 1H), 6.93-6.91 (m, 1H), 6.83-6.81 (m, 1H), 4.66-4.58 (m, 3H), 3.89 (s, 3H), 3.86 (s,
3H); *C NMR (100 MHz, CDCls): & 178.42, 149.58, 149.47, 140.34, 131.69, 130.35, 129.51, 128.78,
128.23, 128.03, 126.29, 126.01, 121.51, 120.16, 111.81, 111.27, 110.17, 86.09, 82.88, 75.84, 58.25,
56.05, 55.90, 38.87; IR (ATR): 3292, 2932, 1718, 1619, 1556, 1477, 1374, 1258, 1146; HRMS (ESI):
Exact mass caled for CoHasN305>>Cl [M+NH4]": 494.1477, Found: 494.1479.

o OMe P The total reaction time was 8 days. Product 5g was obtained in 94% yield as white
e

O I solid. (dr > 20:1, 99% ee for the major diastereomer); [0]*’p = +30.1 (¢ = 0.53,
o O o . CHCl3), m.p. 106-108 °C; HPLC analysis: Chiralpak AD-H, ‘PrOH/hexane = 20/80,

i ” 1.0 mL/min, 230 nm; major diastereomer: t. (major) = 10.20 min, t; (minor) =
18.72 min; minor diastereomer: t, (major) = 8.63 min, t, (minor) = 12.20 min; 'H NMR (400 MHz,
CDCl): 6 8.20 (s, 1H), 7.53-7.51 (m, 1H), 7.46-7.45 (m, 1H), 7.24-7.24 (m, 2H), 7.22-7.18 (m, 2H),
7.11-7.09 (m, 2H), 6.93-6.91 (m, 2H), 6.83-6.81 (m, 1H), 4.66-4.57 (m, 3H), 3.89 (s, 3H), 3.86 (s, 3H);
C NMR (100 MHz, CDCls): 8 178.11, 149.59, 149.47, 140.69, 132.39, 131.71, 130.75, 129.07, 128.78,
128.24, 125.96, 121.51, 120.14, 115.26, 112.19, 111.24, 110.11, 86.11, 82.86, 75.82, 58.14, 56.05, 55.91,
38.88; IR (ATR): 3277, 2924, 1715, 1616, 1555, 1515, 1258, 1173, 1120; HRMS (ESI): Exact mass

caled for CogHasN3Os ' Br [M+NH,4]": 538.0972, Found: 538.0973.

& Ph The total reaction time was 2 days. Product 5h was obtained in 71% yield as white
MeO

I solid. (dr > 20:1, 99% ee for the major diastereomer); [0]*’p = +44.3 (c = 1.05,

c O o nos CHCI3), m.p. 124-126 °C; HPLC analysis: Chiralpak IC, ‘PrOH/hexane = 5/95, 1.0
i o mL/min, 230 nm; major diastereomer: t. (minor) = 23.19 min, t. (major) = 31.12

min; minor diastereomer: t, (minor) = 28.46 min, t, (major) = 50.06 min; 'H NMR (400 MHz, CDCl;): &
8.14 (s, 1H), 7.64-7.64 (m, 1H), 7.58-7.55 (m, 1H), 7.40-7.37 (m, 1H), 7.33-7.32 (m, 1H), 7.29-7.25 (m,
1H), 7.23-7.20 (m, 2H), 7.13-7.11 (m, 2H), 6.98-6.93 (m, 2H), 4.67-4.60 (m, 2H), 4.57-4.51 (m, 1H),
3.90 (s, 3H); °C NMR (100 MHz, CDCLy): & 177.83, 156.28, 140.07, 132.22, 131.73, 129.87, 129.80,

128.85, 128.36, 128.25, 127.68, 127.13, 126.23, 121.42, 112.57, 112.35, 111.92, 86.37, 82.49, 75.53,
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57.48, 56.37, 38.77; IR (ATR): 3081, 2923, 2852, 1731, 1698, 1596, 1496, 1370, 1264, 1191; HRMS
(ESI): Exact mass calcd for CosH2N30,°C1Br [M+NH,4]": 542.0477, Found: 542.0478.

| Ph The total reaction time was 1 days. Product 5 was obtained in 56% yield as white
MeO

I solid. (dr > 20:1, 99% ee for the major diastereomer); [0]*’p = +53.6 (¢ = 0.46,

NO .
“ O o ’ CHCI;), m.p. 111-113 °C; HPLC analysis: Chiralpak IC, ‘PrOH/hexane = 5/95, 1.0
N 5i

I

mL/min, 230 nm; major diastereomer: t; (minor) = 20.24 min, t, (major) = 30.11
min; minor diastereomer: t, (minor) = 25.54 min, t, (major) = 48.92 min; 'H NMR (400 MHz, CDCls): &
9.26 (s, 1H), 7.87 (d, J = 2.4 Hz, 1H), 7.57-7.54 (m, 1H), 7.36-7.33 (m, 1H), 7.30-7.29 (m, 1H),
7.24-7.22 (m, 1H), 7.20-7.16 (m, 2H), 7.10-7.08 (m, 2H), 7.01-6.98 (m, 1H), 6.83-6.81 (m, 1H),
4.67-4.59 (m, 2H), 4.51-4.48 (m, 1H), 3.86 (s, 3H); *C NMR (100 MHz, CDCl3): & 177.99, 158.54,
140.10, 138.24, 131.74, 129.98, 129.78, 128.85, 128.72, 128.34, 128.26, 127.73, 126.18, 121.44, 111.99,
111.22, 86.95, 86.40, 82.57, 75.56, 57.33, 56.51, 38.75; IR (ATR): 3184, 2838, 1716, 1618, 1594, 1489,
1373, 1259, 1199; HRMS (ESI): Exact mass calcd for CosH2N30,°°CII [M+NH,]": 590.0338, Found:
590.0336.

Me PR The total reaction time was 3 days. Product 5) was obtained in 99% yield as white

MeO

o solid. (dr = 10:1, 99% ee for the major diastereomer); [0]*’p = +67.4 (¢ = 0.54,
2

: O \ o 5 CHCl3), m.p. 97-99 °C; HPLC analysis: Chiralpak IC, ‘PrOH/hexane = 5/95, 1.0

mL/min, 230 nm; major diastereomer: t; (minor) = 14.75 min, t, (major) = 21.46
min; minor diastereomer: t, (minor) = 16.97 min, t, (major) = 32.54 min; 'H NMR (400 MHz, CDCls): &
8.51-8.44 (m, 1H), 7.36-7.34 (m, 1H), 7.31-7.28 (m, 3H), 7.25-7.23 (m, 1H), 7.21-7.17 (m, 2H),
7.10-7.08 (m, 2H), 6.97-6.95 (m, 1H), 6.82-6.80 (m, 1H), 4.70-4.57 (m, 3H), 3.81 (s, 3H), 2.20 (s, 3H);
*C NMR (100 MHz, CDCl3): 5 178.45, 158.22, 140.34, 131.84, 130.82, 129.48, 129.40, 128.79, 128.30,
128.13, 128.00, 126.47, 126.07, 125.20, 121.78, 111.70, 110.49, 86.08, 83.14, 75.89, 58.16, 55.50, 38.68,
16.69; IR (ATR): 3215, 2921, 2838, 1715, 1619, 1557, 1441, 1303, 1254, 1174; HRMS (ESI): Exact

mass calcd for CagH2oN,04°Cl [M+H]": 461.1263, Found: 461.1266.
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(7 The total reaction time was 3 days. Product 5k was obtained in 98% yield as white
MeO

I solid. (dr = 8:1, 99% ee for the major diastereomer); [0]*p= +125.8 (¢ = 1.01,

NO .
“ O ~" CHCls), m.p. 60-62 °C; HPLC analysis: Chiralpak IC, ‘PrOH/hexane = 5/95, 1.0
N 5k

I

mL/min, 230 nm; major diastereomer: t. (minor) = 15.88 min, t, (major) = 27.80
min; minor diastereomer: t, (minor) = 18.00 min, t, (major) = 38.21 min; 'H NMR (400 MHz, CDCLs): &
9.45 (s, 1H), 7.39-7.32 (m, 3H), 7.21-7.20 (m, 1H), 6.98-6.96 (m, 1H), 6.89-6.86 (m, 2H), 4.54-4.51 (m,
2H), 4.39-4.36 (m, 1H), 3.77 (s, 3H), 1.95 (td, J = 6.8, 2.0 Hz, 2H), 1.26-1.18 (m, 4H), 1.12-1.06 (m,
2H), 0.86 (t, J = 7.2 Hz, 3H); >C NMR (100 MHz, CDCl;) :8 178.76, 159.76, 140.42, 130.61, 129.25,
128.52, 127.90, 126.22, 125.82, 114.66, 111.73, 87.01, 76.26, 73.52, 58.21, 55.33, 38.23, 30.65, 27.97,
22.14, 18.39, 13.94; IR (ATR): 3208, 2930, 2857, 1714, 1618, 1556, 1478, 1375, 1253, 1184; HRMS
(ESI): Exact mass calcd for CasHy6N,04>°Cl [M+H]'": 441.1576, Found: 441.1573.

Ve p-FCeHs  The total reaction time was 3.5 days. Product 5| was obtained in 96% yield as

O I yellowish solid. (dr = 8:1, 99% ee for the major diastereomer); [0(]*’p= +32.6 (¢ =
NO,

° O o 0.53, CHCl3), m.p. 90-92 °C; HPLC analysis: Chiralpak IE, '‘PrOH/hexane = 10/90,

i 1.0 mL/min, 230 nm; major diastereomer: t, (major) = 16.65 min, t; (minor) = 22.19
min; minor diastereomer: t, (minor) = 12.23 min, t, (major) = 13.58 min; 'H NMR (400 MHz, CDCls): &
8.21 (s, 1H), 7.45-7.43 (m, 2H), 7.39-7.36 (m, 1H), 7.29-7.28 (m, 1H), 7.09-7.05 (m, 2H), 6.97-6.87 (m,
5H), 4.64-4.57 (m, 3H), 3.80 (s, 3H); °C NMR (100 MHz, CDCl3): & 178.30, 162.65 (d, Je.c = 249.0
Hz), 159.91, 140.21, 133.66 (d, Jr.c = 9.0 Hz), 130.39, 129.51, 128.55, 128.14, 126.36, 125.41, 117.60
(d, Jr.c = 3.0 Hz), 115.53 (d, Jr.c = 22.0 Hz), 114.80, 111.66, 84.99, 82.56, 75.64, 58.04, 55.37, 38.67;
F NMR (376 MHz, CDCls): 6 -109.85; IR (ATR): 3187, 2934, 1602, 1556, 1478, 1374, 1297, 1253,

1230, 1184; HRMS (ESI): Exact mass calcd for C25H19N204F35Cl [M+H]+: 465.1012, Found: 465.1014.

MeO ™S The total reaction time was 3.5 days. Product 5m was obtained in 99% yield as
! o yellowish solid. (dr = 8:1, 99% ee for the major diastereomer); [0]*p=+91.0 (c =
cl 2 .
O o 4.00, CHCl3), m.p. 77-79 °C; HPLC analysis: Chiralpak IC, 'PrOH/hexane = 3/97,
N

: 1.0 mL/min, 230 nm; major diastereomer: t, (minor) = 22.06 min, t, (major) =

44.77 min; minor diastereomer: t, (minor) = 26.63 min, t, (major) = 60.74 min; 'H NMR (400 MHz,
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CDCly): & 8.05 (s, 1H), 7.43-7.40 (m, 2H), 7.36-7.33 (m, 1H), 7.28-7.28 (m, 1H), 6.94-6.88 (m, 3H),
4.61 (ABd, J = 12.4, 3.6 Hz, 1H), 4.56-4.50 (m, 1H), 4.34 (ABd, J = 10.8, 3.2 Hz, 1H), 3.80 (s, 3H),
-0.01 (s, 9H); *C NMR (100 MHz, CDCLy): & 178.76, 159.87, 140.40, 130.74, 129.32, 128.69, 128.02,
126.39, 125.65, 114.74, 111.78, 99.50, 91.84, 75.68, 57.90, 55.41, 38.78, -0.39; IR (ATR): 3223, 2838,
1718, 1620, 1511, 1479, 1374, 1251, 1185, 1117; HRMS (ESI): Exact mass caled for CoyH4N,0,4Si*°Cl
[M+H]": 443.1188, Found: 443.1190.

Ph The total reaction time was 1.5 days. Product 6 was obtained in 82% yield as
g

0 Chiralpak AD-H, 'PrOH/hexane = 5/95, 1.0 mL/min, 230 nm; major diastereomer:

yellowish solid. (dr = 1.5:1, 99% ee for the major diastereomer); HPLC analysis:
i t; (major) = 20.97 min, t; (minor) = 26.60 min; minor diastereomer: t, (major) =
16.88 min, t, (minor) = 23.99 min. The major diastereomer: [0]*p = +41.5 (¢ = 0.56, CHCl3), m.p.
98-100 °C; "H NMR (400 MHz, CDCl3): & 8.46 (s, 1H), 7.35-7.33 (m, 1H), 7.29-7.16 (m, 6H), 6.93 (d, J
= 8.4 Hz, 1H), 6.86 (s, 1H), 5.03 (ABd, J = 12.8, 2.8 Hz, 1H), 4.88-4.83 (m, 1H), 4.68 (ABd, J =104,
2.8 Hz, 1H), 2.11 (s, 3H), 2.08 (s, 3H); °C NMR (100 MHz, CDCls): § 177.35, 140.22, 139.39, 136.80,
131.74, 131.48, 129.76, 129.45, 128.84, 128.25, 128.16, 126.36, 121.58, 120.04, 111.39, 86.76, 82.76,
75.81, 56.75, 37.95, 15.70, 13.75; IR (ATR): 3198, 2920, 1716, 1618, 1556, 1477, 1373, 1204, 1175;
HRMS (ESI): Exact mass calcd for C24H23N30335CIS [M+NH4]+: 468.1143, Found: 468.1144. The
minor diastereomer: [0]*p= +25.2 (¢ = 0.16, CH,Cl,), m.p. 89-91 °C; '"H NMR (400 MHz, CDCl;):
08.29 (s, br, 1H), 7.42-7.42 (m, 1H), 7.31-7.21 (m, 4H), 7.16-714 (m, 2H), 6.91-6.89 (m, 2H), 4.87-4.80
(m, 1H), 4.72-4.64 (m, 2H), 2.10 (s, 3H), 1.92 (s, 3H); °C NMR (100 MHz, CDCl;): & 176.89, 139.81,
138.76, 135.77, 132.00, 131.74, 131.46, 129.46, 128.93, 128.83, 128.29, 125.71, 121.63, 119.33, 111.11,
86.59, 82.68, 75.87, 56.21, 38.69, 15.63, 13.16; IR (ATR): 3225, 2922, 1713, 1617, 1556, 1441, 1375,
1208, 1177, 1069; HRMS (ESI): Exact mass calcd for Cp4H,3N305%°CIS [M+NH,4]": 468.1143, Found:
468.1149.
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ACHN Ph 2.0 mol% of (2,4-Bu,C¢H30)3PAuSbFs and 2.0 equivalents of acetanilide were
O I used. The total reaction time was 5 days. Product 9 was obtained in 55% yield as

“ O o "2 colorless oil. (dr = 5.0:1, 93% ee for the major diastereomer); HPLC analysis:
N ° Chiralpak OD-H, ‘PrOH/hexane = 25/75, 1.0 mL/min, 230 nm; major diastereomer:

t, (minor) = 6.22 min, t, (major) = 9.35 min. The major diastereomer: [0]*p= +37.4 (c = 0.95, acetone),
m.p. 121-123 °C; 'H NMR (400 MHz, acetone-dg): & 9.90 (s, 1H), 9.31 (s, 1H), 7.71-7.67 (m, 3H),
7.53-7.49 (m, 2H), 7.45-7.42 (m, 1H), 7.34-7.26 (m, 3H), 7.15-7.12 (m, 3H), 4.94-4.79 (m, 2H),
4.64-4.60 (m, 1H), 2.08 (s, 3H); >C NMR (100 MHz, acetone-de): & 177.44, 169.08, 142.76, 140.69,
132.38, 131.42, 130.18, 129.92, 129.61, 129.29, 128.70, 127.80, 127.49, 122.84, 120.27, 120.18, 112.37,
85.79, 84.99, 76.86, 58.98, 39.82, 24.26; IR (ATR): 3260, 2925, 1713, 1599, 1556, 1512, 1477, 1373,

1321; HRMS (ESI): Exact mass calcd for CrH24N,04>°Cl [M+NH,]": 491.1481, Found: 491.1479.

Br The total reaction time was 4 days. Product 10 was obtained in 83% yield as white
MeO O solid. (dr = 6:1, 97% ee for the major diastereomer); HPLC analysis: Chiralpak AD,
i O NOs ‘PrOH/hexane = 10/90, 1.0 mL/min, 230 nm; major diastereomer: t, (minor) =
O \ © ,, 24.64 min, t; (major) = 45.61 min; The major diasterecomer: [0]®p=+121.0 (c =

1.86, CHCl3), m.p. 131-133 °C; '"H NMR (400 MHz, CDCls): § 7.92 (s, 1H),
7.49-7.47 (m, 2H), 7.26-7.22 (m, 2H), 7.10-7.04 (m, 2H), 6.93-6.91 (m, 2H), 6.78-6.76 (m, 2H),
6.72-6.68 (m, 1H), 4.93-4.86 (m, 1H), 4.75-4.70 (m, 2H), 3.80 (s, 3H); °C NMR (100 MHz, CDCl;): &
177.38, 159.80, 158.66 (d, Jr.c = 241.0 Hz), 137.54 (d, Jr.c= 3.0 Hz), 132.55, 131.35, 130.56, 129.14 (d,
Jr.c= 7.0 Hz), 128.55, 126.52, 122.65, 116.18 (d, Jr.c= 23.0 Hz), 114.75, 114.08 (d, Jr.c= 25.0 Hz),
111.54 (d, Jr.c= 8.0 Hz), 75.73, 59.74 (d, Jr.c= 2.0 Hz), 55.33, 49.78; "’F NMR (282 MHz, CDCL): &
-118.94; IR (ATR): 3411, 2929, 1713, 15556, 1488, 1415, 1256, 1184, 1032, 1010; MS (EI): 484, 486
(M", 1, 1), 256 (100), 102 (32), 228 (31), 185 (26), 214 (20), 118 (15), 75 (14); HRMS (EI): Exact mass

caled for Co3H sN>O4F°Br [M]": 484.0434, Found: 484.0427.
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5) The synthesis of spirocyclic oxindole 11 from 5g

MeO Ph MeO Ph
O | | PhsPAUCI (1.0 mol%)
MeO AgOTf (1.5 mol%) MeO O
Br NO, Br NO,
O N o CH,Cl,, 25°C, 14 h O \ 0
H H
59 (99% ee) 11 (99%, 99% ee)

Under an atmosphere of nitrogen, to a Schlenk tube were added Ph;PAuCl (1.2 mg, 0.0025 mmol) and
AgOTf (1.0 mg, 0.0038 mmol), followed by anhydrous CH,Cl, (2 mL). The resulting mixture was
stirred at 25 °C for 15-20 minutes, and then 3,3-disubstituted oxindole 5g (138.4 mg, 0.26 mmol) was
added. The reaction was kept stirring at 25 °C for about 14 h till full conversion of oxindole 5g by TLC
analysis. The solvent was directly subjected to column chromatography to afford the desired product 11
(137.4 mg, 0.26 mmol), using CH,Cl,/acetone (100/1) as eluent. Product 11 was obtained in 99% yield
as white solid. [0]p = -81.1 (¢ = 0.38, CH,Cl), m.p. 136-138 °C; HPLC analysis (Chiralpak IE,
'PrOH/hexane = 10/90, 1.0 mL/min, 230 nm; t, (major) = 17.09 min, t, (minor) = 25.08 min) gave the
isomeric composition of the product: 99% ee; 'H NMR (400 MHz, CDCL;): & 8.18 (s, 1H), 7.49-7.44 (m,
6H), 7.38 (dd, J = 8.4, 2.0 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H), 6.71 (s, 1H), 6.43 (s, 1H), 5.84 (d, /= 6.0
Hz, 1H), 4.99 (ABd, J = 13.2, 5.6 Hz, 1H), 4.45 (ABd, J = 13.2, 8.8 Hz, 1H), 3.77 (s, 3H), 3.69 (s, 3H),
3.62 (dt, J = 9.2, 5.6 Hz, 1H); >C NMR (100 MHz, CDCls): 5 179.21, 149.43, 148.79, 142.72, 139.08,
138.70, 133.90, 132.08, 128.81, 128.65, 128.47, 127.78, 126.42, 125.88, 120.25, 115.75, 112.44, 111.45,
110.39, 74.48, 56.23, 56.09, 54.32, 39.86; IR (ATR): 3258, 2930, 1711, 1613, 1550, 1469, 1356, 1310,
1212, 1165; HRMS (ESI): Exact mass calcd for Co6H2,N,0s Br [M+H]": 521.0707, Found: 521.0706.
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6) One-pot triple asymmetric tandem C-H insertion/Michael/hydration sequenceto 12

(0]
N Ph
E 2 PhOMe
Tertiary PMP
Au(l) ] Au(l) NO
o i
\©jl\l€: +  HO catalysis amine Catalysis F 2
H catalysis o
N N
1b = NO N
(0.25 mmol) Ph 4a
Ph 80%, dr > 20:1 > 99% ee
1b + PhOMe + 4a | |
Sequential F PMR NO, Ph;PAUNTf, (20 mol%)
Au(l)/C1 catalysis o H,0 (3.0 equivs)
N 5a CH,Cly, 1t, 4 d

Till the completion of the tandem C-H functionalization/Michael sequence which was conducted
according to the general procedure described above, the crude reaction mixture was filtered through a
short silica gel column and then solvent was carefully removed under reduced pressure. To this mixture
was added Ph;PAuCl (24.7 mg, 0.05 mmol) and AgNTf; (21.3 mg, 0.055 mmol), CH,Cl, (2.5 mL), H,O
(13.5 mg, 0.75 mmol) successively and then stirred at rt for 4 days. To determine the diastereoselectivity
of product, the residue was first dissolved in CDCl3, and some samples were taken for NMR analysis.
Then the sample for analysis and the rest mixture were recombined for column chromatographic
purification using petroleum ether/ethyl acetate (from 2:1 to 1:3) as the eluent to give the product 12 in
80% yield as yellow oil. (dr > 20:1, 99% ee for the major diastereomer); [a]*p = -36.8 (¢ = 1.00,
CH,Cl,); HPLC analysis: Chiralcel IE, '‘PrOH/hexane = 25/75, 1.0 mL/min, 230 nm; major diastereomer:
t; (minor) = 23.86 min, t; (major) = 63.03 min; minor diastereomer: t, (minor) = 22.00 min, t; (major) =
27.77 min; '"H NMR (400 MHz, acetone-dg): & 9.83 (s, 1H), 7.85-7.82 (m, 2H), 7.62-7.57 (m, 1H),
7.53-7.42 (m, 5H), 7.14-7.03 (m, 2H), 6.94-6.91 (m, 2H), 4.68-4.63 (m, 1H), 4.51-4.47 (m, 1H),
4.36-4.30 (m, 1H), 3.75 (s, 3H), 3.33-3.27 (m, 1H), 3.19-3.14 (m, 1H); °C NMR (125 MHz, acetone-dg):
0 196.91, 177.69, 159.42, 158.86 (d, Jcr = 237.5 Hz), 138.01, 136.60, 133.14, 131.74 (d, Jcr = 7.5 Hz),
129.41, 128.55, 128.47, 127.85, 115.25 (d, Jc.r = 23.8 Hz), 114.20, 113.44 (d, Jcr = 25.0 Hz), 111.08 (d,
Jer = 8.8 Hz), 76.97, 58.86, 54.64, 39.36, 38.15; '’F NMR (376 MHz, acetone-ds): & -126.41; IR (ATR):
2927, 1711, 1607, 1554, 1511, 1486, 1294, 1253, 1182, 1031; MS (EI): 448 (M, 5), 105 (100), 257 (96),
77 (84), 256 (76), 228 (45), 185 (38), 51 (36); HRMS (EI): Exact mass caled for CosHy FN,Os [M]":
448.1434, Found: 448.1437.
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7) Sequential catalysisfor 3-heteroatom oxindoles 13-15

7.1) Tandem C-H insertion/asymmetric amination sequenceto 13

2 NHBoc
PMP
Boc . N-
@E/g:o + PhOMe + N Au() Tertiary &"~Boc
N N ] talysi amine o)
H Boc” catalysis catalysis N
1d 2a 16 H
(0.25 mmol) (10.0 equvis) (1.2 equivs) 13
38%, 83% ee
=
Ar= 3,5-(CF3)2CGH3 OMe
1d + 2a " \
C2 (10 mol%)
PhsPAUOTf PMP S Ni;r H 16
NA  J A (d2equivs)

(1.0mol%) {@\/S:o
N
N 7d

CH,Cly, -10°C, 5 h

CICH,CH,CI, MS 5 &
0°C,2d

Under an atmosphere of Ny, to a Schlenk tube were added Ph;PAuCl (1.2 mg, 0.0025 mmol) and
AgOTf (1.0 mg, 0.0038 mmol), followed by anhydrous CH,Cl, (4.0 mL). The resulting mixture was
stirred at 25 °C for 15 minutes. The mixture was cooled down to the -10 °C for half an hour. Anisole 2a
(2.5 mmol) and diazooxindole 1d (0.25 mmol) were added successively. The reaction was kept stirring
for 5 h till full conversion of diazooxindole 1d by TLC analysis. After the solvent was removed under
reduced pressure, CICH,CH,Cl (2.5 mL), 5A MS (250 mg), catalyst C2 (14.9 mg, 0.025 mmol) were
added successively and the reaction mixture was cooled down to 0 °C for about 30 min before DBAD 16
(69.0 mg, 0.30 mmol) was added. After the full conversion of reaction by TLC analysis, the mixture was
directly subjected to column chromatography using CH,Cl,/EtOAc (from 15:1 to 10:1) as the eluent,
affording 40.9 mg of desired product 13’ as red solid. HPLC analysis: (Chiralcel OD-H, ‘PrOH/hexane =
20/80, 1.0 mL/min, 230 nm, t, (minor) = 4.96 min, t, (major) = 7.62 min) gave the isomeric composition
of the product: 83% ee; [0]* b= +46.3 (¢ = 1.10, CH,CL); '"H NMR (400 MHz, CDCLs): § 8.15 (s, br,
1H), 8.10-8.08 (m, 1H), 7.54-7.52 (m, 2H), 7.27-7.22 (m, 1H), 7.16-7.12 (m, 1H), 6.82-6.80 (m, 3H),
6.40 (s, br, 1H), 3.76 (s, 3H), 1.33 (s, 9H), 1.21 (s, 9H); °C NMR (100 MHz, CDCls): & 178.30, 159.68,
154.89, 153.43, 139.98, 130.94, 128.52, 126.76, 125.39, 122.58, 113.48, 109.91, 82.68, 80.82, 72.13,
55.28, 28.09, 27.81.

% F. Zhou, M. Ding, Y.-L. Liu, C.-H. Wang, C.-B. Ji, Y.-Y. Zhang and J. Zhou, Adv. Synth. Cat., 2011, 353, 2945.
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7.2) Tandem O-H insertion/ Michael addition sequenceto 14

Ph
o N2 EtOH (10.0 equivs) | |
\©\)§=0 + + Au(l) Tert_iary o EtO NO,
N X NO, ~— ; amine X
N . /\/ catalysis catalysis o
1a N
(0.25 mmol) 4a 14
(1.1 equivs)
0, . 0,
1 + EtOH 62%, 1.2:1 dr, 90% ee
OEt
PhzPAuUOTf Cl Cc1 4a
(1.0 mol%) o) (10 mol %) (1.1 equivs)
CH,Cly, 0°C N o8 Et,0, MS 5 A, 25°C

Under an atmosphere of nitrogen, to a Schlenk tube were added PhsPAuCl (1.2 mg, 0.0025 mmol)
and AgOTf (1.0 mg, 0.0038 mmol), followed by anhydrous CH,Cl; (4.0 mL). The resulting mixture was
stirred at 25 °C for 15-20 minutes. The mixture was cooled down to the indicated temperature. EtOH
(2.5 mmol) and diazooxindole 1la (0.25 mmol) were added successively. The reaction was kept stirring
for about 1-10 h till full conversion of diazooxindole 1a by TLC analysis. After anhydrous CH,Cl, and
excess EtOH were removed under reduced pressure, Et,O (4.0 mL), powdered MS 5A (125.0 mg) and
chiral catalyst C1 (11.4 mg, 0.025 mmol) were added successively. The reaction mixture was cooled
down to specified temperature, followed by the addition of nitroenynes 4a (0.28 mmol). The resulting
mixture was stirring till full conversion of 3-ethoxyoxindoles 18 by TLC analysis. The solvent was
carefully removed under reduced pressure. To determine the diastereoselectivity of product, the residue
was first dissolved in CDCls, and some samples were taken for the determination of diastereoselectivity
by NMR analysis. Then the sample for analysis and the rest of the product were recombined for column
chromatographic purification using CH,Cl,/petroleum ether (4:1) as the eluent. The total reaction time
was 2 days. Product 14 was obtained in 62% yield as yellowish solid. (dr = 1.2:1, 90% ee for the major
diastereomer); HPLC analysis: Chiralpak AD-H, ‘PrOH/hexane = 5/95, 1.0 mL/min, 230 nm; major
diastereomer: t, (major) = 14.62 min, t, (minor) = 21.84 min; minor diastereomer: t, (major) = 13.37 min,
t, (minor) = 19.86 min. The minor diastereomer: [0]*’p= -96.2 (¢ = 1.34, CH,CL,), m.p. 120-121 °C; 'H
NMR (400 MHz, CDCls): 6 8.63-8.67 (m, 1H), 7.41-7.41 (m, 1H), 7.35-7.31 (m, 1H), 7.25-7.21 (m, 1H),
7.19-7.15 (m, 2H), 7.08-7.03 (m, 2H), 6.90-6.87 (m, 1H), 5.24 (ABd, J = 13.6, 4.4 Hz, 1H), 4.92-4.86
(m, 1H), 4.17 (ABd, J = 9.2, 44 Hz, 1H), 3.34-3.17 (m, 2H), 1.16 (t, J = 6.8 Hz, 3H); *C NMR (100
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MHz, CDCl;): 6 175.88, 140.11, 131.75, 130.90, 129.29, 128.82, 128.38, 128.29, 124.85, 121.64, 111.49,
85.28, 82.46, 81.46, 73.85, 62.56, 39.10, 15.20; IR (ATR): 3397, 3046, 2925, 1727, 1552, 1473, 1376,
1275, 1121; HRMS (ESI): Exact mass calcd for CaoH21N;04°°Cl [M+NH4]+: 402.1215, Found: 402.1221.
The major diastereomer: [o]”p = -63.7 (¢ = 1.21, CH,Cly), m.p. 152-154 °C; '"H NMR (400 MHz,
CDCl): & 8.80-8.72 (m, 1H), 7.47-7.47 (m, 1H), 7.37-7.34 (m, 1H), 7.28-7.18 (m, 5H), 6.94-6.92 (m,
1H), 5.31 (ABd, J=13.2,4.8 Hz, 1H), 4.78-4.72 (m, 1H), 4.01 (ABd, J=9.6, 4.4 Hz, 1H), 3.33-3.26 (m,
1H), 3.23-3.15 (m, 1H), 1.17 (t, J = 6.8 Hz, 3H); >C NMR (100 MHz, CDCl3): § 176.60, 139.95, 131.83,
130.91, 128.91, 128.82, 128.39, 126.92, 126.23, 121.79, 111.96, 86.26, 82.31, 81.96, 74.13, 62.63, 38.76,
15.22; IR (ATR): 3209, 2924, 2242, 1724, 1683, 1556, 1470, 1381, 1278, 1182; HRMS (ESI): Exact
mass calcd for C20H21N40335C1 [M+NH4]+: 402.1215, Found: 402.1221.

7.3) Tandem O-H insertion/ amination sequenceto 15

N, II\IHBoc
cl
N,Boc cl EtO N-Boc
O + EOH + N Au(l) Tertiary o
H Boc” N catalysis amine catalysis N
4 (10.0 equvis) 16 H 15
a .
(0.25 mmol) (1.0 equiv) 59%, 91% ee
Et
ij Ph
s Ho Ao
1a + EtOH 5 I
MeO N\fN OMe
OEt Ph
Ph3PAUOTS cl 7 Sy
(1.0mol%) o) (DHQD),PYR €3 (10 mol%)
> N
0,
CH,Cl, 0°C, Sh 18H 16 (1.0 equiv), CH,Cl,, -40 °C, 23 h

Under an atmosphere of Ny, to a Schlenk tube were added Ph;PAuCl (1.2 mg, 0.0025 mmol) and
AgOTf (1.0 mg, 0.0038 mmol), followed by anhydrous CH,Cl, (4.0 mL). The resulting mixture was
stirred at 25 °C for 15 minutes. The mixture was cooled down to the 0 °C for half an hour. EtOH (2.5
mmol) and diazooxindole 1la (0.25 mmol) were added successively. The reaction was kept stirring for 5
h till full conversion of diazooxindole 1a by TLC analysis. After anhydrous CH,Cl, and excess EtOH
were removed under reduced pressure, CH,Cl, (2.5 mL), catalyst (DHQD),PYR C3 (22.0 mg, 0.025

mmol) were added successively and the reaction mixture was cooled down to -40 °C for about 30 min
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before DBAD 16 (57.5 mg, 0.25 mmol) was added. After the full conversion of 3-ethoxyindole 18 by
TLC analysis, the mixture was directly subjected to column chromatography using CH,Cl,/EtOAc (from
15:1 to 10:1) as the eluent, affording 65.3 mg desired product 15' as yellow oil. (HPLC analysis:
Chiralcel OZ-H, ‘PrOH/hexane = 10/90, 1.0 mL/min, 230 nm, t, (minor) = 5.53 min, t; (major) = 6.27
min) gave the isomeric composition of the product: 91% ee; [0]*p=-9.1 (c = 1.42, CH,Cl,); 'H NMR
(400 MHz, CDCls): 6 8.89 (s, br, 1H), 7.734-7.728 (m, 1H), 7.24-7.21 (m, 1H), 6.86-6.76 (m, 2H),
3.70-3.63 (m, 1H), 3.57-3.50 (m, 1H), 1.55-1.35 (m, 9H), 1.35-1.27 (m, 9H), 1.19-1.14 (m, 3H); “C
NMR (100 MHz, CDCl5): 6 174.29, 155.38, 152.99, 139.72, 130.13, 128.17, 128.10, 126.59, 111.43,
88.63, 83.06, 81.29, 62.16, 28.24, 27.88, 15.13; MS (EI): 441 (M", 1), 57 (100), 182 (57), 210 (56), 56
(42), 211 (23), 183 (23), 212 (21); IR (ATR): 2980, 1734, 1622, 1474, 1367, 1249, 1153, 1067; HRMS
(EI): Exact mass calcd for CroH5N306>°Cl [M]": 441.1667, Found: 441.1664.

10 F Zhou, X.-P. Zeng, C. Wang, X.-L. Zhao, and J. Zhou, Chem. Commun., 2013, 49, 2022.
22



8) Single-Crystal X-ray Crystallography data of 5h and 11

8.1) Single-Crystal X-ray Crystallography of 5h**

Data intensity of 5h was collected using a Bruker SMART APEX II (Mo radiation). The X-ray
condition of was 50 kV x 30 mA. Data collection and reduction were done by using the Bruker ApexlII
software package. The structure was solved by direct methods and refined by full-matrix least-squares
on F* with anisotropic displacement parameters for non-H atoms using SHELX-97. Hydrogen atoms
were added at their geometrically idea positions and refined isotropically. Crystal data for 5h:
CysHsBrCIN,O4*CHCl3, M = 644.13, T=173(2) K, A= 0.71073 A, Monoclinic, space group P2(1),a=

13.0622(4) A, b = 8.2259(2) A, ¢ = 13.1485(4) A, V = 1355.79(7) A", 2 = 8, duge= 1.578 Mg/m’, 15743

reflections measured, 4332 [R(int) = 0.0346], R; = 0.0305, wR, = 0.0649 (I > 20([), final R; = 0.0272,
wR, =0.0639, GOF = 1.053, and 334 parameters.

Table S4. Crystal data and structure refinement for z.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system, space group

Unit cell dimensions

Volume

z
C,sHsBrCIN,O4*CHCl;
644.13
173(2) K
0.71073 A
Monoclinic, P2(1)
a=13.0622(4) A alpha =90 deg.
b=82259(2) A beta = 106.3300(10) deg.
c=13.14854) A gamma = 90 deg.
1355.79(7) A®

" Supplementary crystallographic data have been deposited at the Cambridge Crystallographic Data Center. (CCDC 1024590).
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Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.01
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

8, 1.578 Mg/m’
1.946 mm’'
646
0.31x0.29 x 0.27 mm
1.61 to 25.01 deg.
-15<=h<=15, -9<=k<=9, -15<=I<=15
15743 / 4332 [R(int) = 0.0346]
99.7 %
Semi-empirical from equivalents
0.6216 and 0.5837
Full-matrix least-squares on F*
4332/1/334
1.053
R; =0.0272, wR, = 0.0639
R; =0.0305, wR, = 0.0649
0.015(6)
0.357 and -0.235 e. A”

Table S5. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A® x 10%) for z

U(eq) is defined as one third of the trace of the orthogonalized Uij tensor

X y z U(eq)
C(01) 3570(3) 3290(4) 6775(2) 37(1)
CI(01) 2787(1) 3984(2) 7557(1) 74(1)
CI1(02) 4741(1) 2352(2) 7545(1) 59(1)
CI(03) 2847(1) 1914(1) 5819(1) 58(1)
Br(1) 7348(1) 210(1) 9407(1) 41(1)
CI(1) 12541(1) 607(1) 10949(1) 35(1)
O(1) 9274(2) 4035(2) 14329(2) 25(1)
0(2) 5669(1) 2103(3) 10007(2) 30(1)
0Q3) 9480(2) 8500(3) 11925(2) 49(1)
04) 10179(2) 8340(3) 10629(2) 40(1)
N(1) 10295(2) 1835(3) 14162(2) 24(1)

24



N(2) 9892(2) 7746(3) 11355(2) 27(1)
C(1) 8546(2) 2092(3) 11139(2) 19(1)
C(2) 7531(2) 1778(3) 10495(2) 21(1)
CQ3) 6639(2) 2575(3) 10636(2) 22(1)
CH4) 6798(2) 3776(4) 11397(2) 25(1)
C(5) 7818(2) 4109(4) 12041(2) 25(1)
C(6) 8700(2) 3251(3) 11935(2) 20(1)
C(7) 9810(2) 3602(3) 12687(2) 18(1)
C(8) 10657(2) 2414(3) 12589(2) 17(1)
C©) 11173(2) 2189(3) 11810(2) 20(1)
C(10) 11895(2) 922(3) 11938(2) 23(1)
C(11) 12116(2) -115(3) 12790(2) 26(1)
C(12) 11592(2) 95(4) 13571(2) 26(1)
C(13) 10882(2) 1364(3) 13450(2) 21(1)
C(14) 9743(2) 3235(3) 13831(2) 20(1)
C(15) 10061(2) 5955(3) 11516(2) 24(1)
C(16) 10109(2) 5439(4) 12647(2) 20(1)
C(17) 11156(2) 5767(3) 13397(2) 22(1)
C(18) 12010(2) 5992(3) 14001(2) 26(1)
C(19) 13053(2) 6254(4) 14726(2) 24(1)
C(20) 13187(2) 7220(4) 15629(2) 28(1)
C21) 14185(2) 7420(4) 16319(2) 35(1)
C(22) 15061(2) 6663(4) 16139(3) 37(1)
C(23) 14937(2) 5739(4) 15249(3) 40(1)
C(24) 13950(2) 5526(4) 14542(2) 34(1)
C(25) 474712) 2822(5) 10205(3) 39(1)
Table S6. Bond lengths [A] and angles [deg] for z

C(01)-C1(01) 1.739(3)

C(01)-C1(03) 1.756(3)

C(01)-C1(02) 1.758(3)

C(01)-H(01A) 1.0000

Br(1)-C(2) 1.892(3)
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CI(1)-C(10)
0(1)-C(14)
0(2)-C(3)
0(2)-C(25)
0(3)-N(2)
0(4)-N(2)
N(1)-C(14)
N(1)-C(13)
N(2)-C(15)
C(1)-C(2)
C(1)-C(6)
C(1)-H(1A)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(4)-H(4A)
C(5)-C(6)
C(5)-H(5A)
C(6)-C(7)
C(7)-C(8)
C(7)-C(14)
C(7)-C(16)
C(8)-C(9)
C(8)-C(13)
C(9)-C(10)
C(9)-H(9A)
C(10)-C(11)
C(11)-C(12)
C(11)-H(11A)
C(12)-C(13)
C(12)-H(12A)
C(15)-C(16)
C(15)-H(15A)
C(15)-H(15B)
C(16)-C(17)
C(16)-H(16A)

1.757(3)
1.210(3)
1.361(3)
1.430(4)
1.209(4)
1.222(3)
1.363(4)
1.420(3)
1.496(4)
1.382(3)
1.388(4)
0.9500
1.393(4)
1.379(4)
1.390(4)
0.9500
1.391(4)
0.9500
1.536(4)
1.508(4)
1.561(4)
1.566(4)
1.388(4)
1.388(4)
1.384(4)
0.9500
1.373(4)
1.395(4)
0.9500
1.376(4)
0.9500
1.531(4)
0.9900
0.9900
1.469(4)
1.0000

26



C(17)-C(18)
C(18)-C(19)
C(19)-C(24)
C(19)-C(20)
C(20)-C(21)
C(20)-H(20A)
C(21)-C(22)
C(21)-H(21A)
C(22)-C(23)
C(22)-H(22A)
C(23)-C(24)
C(23)-H(23A)
C(24)-H(24A)
C(25)-H(25A)
C(25)-H(25B)
C(25)-H(25C)

CI1(01)-C(01)-C1(03)
CI1(01)-C(01)-C1(02)
C1(03)-C(01)-C1(02)
CI(01)-C(01)-H(01A)
CI1(03)-C(01)-H(01A)
C1(02)-C(01)-H(01A)
C(3)-0(2)-C(25)
C(14)-N(1)-C(13)
0(3)-N(2)-0(4)
0(3)-N(2)-C(15)
0(4)-N(2)-C(15)

C(2)-C(1)-C(6)

C(2)-C(1)-H(1A)
C(6)-C(1)-H(1A)

C(1)-C(2)-C(3)

C(1)-C(2)-Br(1)
C(3)-C(2)-Br(1)

0(2)-C(3)-C(4)
0(2)-C(3)-C(2)
C(4)-C(3)-C(2)

1.188(4)
1.441(4)
1.396(4)
1.398(4)
1.372(4)
0.9500
1.380(5)
0.9500
1.366(5)
0.9500
1.372(4)
0.9500
0.9500
0.9800
0.9800
0.9800

110.33(19)
111.37(18)
109.6(2)

108.5
108.5
108.5
117.32)
110.92)
124.6(3)
119.5(3)
116.0(3)
120.1(2)
120.0
120.0
121.6(3)

119.07(19)

119.3(2)
124.7(2)
117.1(2)
118.2(2)
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C(3)-C(4)-C(5)
C(3)-C(4)-H(4A)
C(5)-C(4)-H(4A)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5A)
C(1)-C(6)-C(5)
C(1)-C(6)-C(7)
C(5)-C(6)-C(7)
C(8)-C(7)-C(6)
C(8)-C(7)-C(14)
C(6)-C(7)-C(14)
C(8)-C(7)-C(16)
C(6)-C(7)-C(16)
C(14)-C(7)-C(16)
C(9)-C(8)-C(13)
C(9)-C(8)-C(7)
C(13)-C(8)-C(7)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9A)
C(8)-C(9)-H(9A)
C(11)-C(10)-C(9)
C(11)-C(10)-CI(1)
C(9)-C(10)-CI(1)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11A)
C(12)-C(11)-H(11A)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12A)
C(11)-C(12)-H(12A)
C(12)-C(13)-C(8)
C(12)-C(13)-N(1)
C(8)-C(13)-N(1)
O(1)-C(14)-N(1)
O(1)-C(14)-C(7)
N(1)-C(14)-C(7)

120.4(2)
119.8
119.8

121.2(3)
119.4
119.4

118.4(2)

121.6(2)

120.0(2)

114.0(2)

101.5(2)

106.6(2)

115.2(2)

111.02)

107.6(2)

119.0(2)

132.0(2)

109.0(2)

117.8(3)
121.1
121.1

123.1(2)

118.6(2)
118.3(2)

119.3(3)
120.3
120.3

117.6(3)
121.2
121.2

123.2(2)

127.1(3)

109.7(2)

126.2(3)

126.2(2)

107.6(2)
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N(2)-C(15)-C(16)
N(2)-C(15)-H(15A)
C(16)-C(15)-H(15A)
N(2)-C(15)-H(15B)
C(16)-C(15)-H(15B)
H(15A)-C(15)-H(15B)
C(17)-C(16)-C(15)
C(17)-C(16)-C(7)
C(15)-C(16)-C(7)
C(17)-C(16)-H(16A)
C(15)-C(16)-H(16A)
C(7)-C(16)-H(16A)
C(18)-C(17)-C(16)
C(17)-C(18)-C(19)
C(24)-C(19)-C(20)
C(24)-C(19)-C(18)
C(20)-C(19)-C(18)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20A)
C(19)-C(20)-H(20A)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21A)
C(22)-C(21)-H(21A)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22A)
C(21)-C(22)-H(22A)
C(22)-C(23)-C(24)
C(22)-C(23)-H(23A)
C(24)-C(23)-H(23A)
C(23)-C(24)-C(19)
C(23)-C(24)-H(24A)
C(19)-C(24)-H(24A)
0(2)-C(25)-H(25A)
0(2)-C(25)-H(25B)
H(25A)-C(25)-H(25B)
0(2)-C(25)-H(25C)

112.0(2)
109.2
109.2
109.2
109.2
107.9
112.2(2)
110.4(2)
111.0Q2)
107.7
107.7
107.7
178.3(3)
179.3(3)
118.6(3)
120.3(3)
121.1(2)
119.9(3)
120.0
120.0
120.8(3)
119.6
119.6
119.6(3)
120.2
120.2
120.9(3)
119.6
119.6
120.2(3)
119.9
119.9
109.5
109.5
109.5
109.5
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H(25A)-C(25)-H(25C) 109.5
H(25B)-C(25)-H(25C) 109.5

Symmetry transformations used to generate equivalent atoms:
Table S7. Anisotropic displacement parameters (A x 10%) for z
The anisotropic displacement factor exponent takes the form: -2 pi* [ h* a*2 Ul1 + ... + 2 h k a* b*
Ul12]

Ull U22 U33 U23 U13 U12
C(01)  44(2) 36(2) 31(2) 12) 11(1) 2(2)
CI(01)  89(1) 86(1) 60(1) -1(1) 41(1) 28(1)
CI(02)  49(1) 82(1) 41(1) 12(1) 4(1) 6(1)
C1(03)  52(1) 60(1) 59(1) -18(1) 8(1) -16(1)
Br(l)  25(1) 48(1) 50(1) -32(1) 12(1) -8(1)
Ci(1)  36(1) 34(1) 41(1) 2(1) 23(1) 6(1)
o(1) 30(1) 28(1) 22(1) -4(1) 13(1) 1(1)
0(2) 18(1) 39(1) 32(1) (1) 4(1) 1(1)
0(3) 73(2) 27(1) 56(2) 6(1) 31(1) 17(1)
O(4) 58(1) 33(1) 26(1) 8(1) 8(1) -14(1)
N(1) 33(1) 20(1) 20(1) 0(1) 9(1) 4(1)
N(Q2) 29(1) 23(1) 26(2) 6(1) 2(1) 3(1)
C(1) 19(1) 18(2) 24(1) 2(1) 10(1) 1(1)
C(2) 25(1) 19(1) 21(1) -1(1) 9(1) 2(1)
C(3) 23(1) 22(2) 21(2) 5(1) 5(1) 1(1)
C(4) 22(1) 26(2) 27(2) 1(1) 9(1) 8(1)
C(5) 29(1) 24(2) 22(2) -5(1) 9(1) 2(1)
C(6) 23(1) 16(1) 20(1) 4(1) 7(1) -1(1)
C(7) 23(1) 18(1) 14(1) 4(1) 6(1) 2(1)
C(8) 19(1) 13(1) 19(1) 3(1) 4(1) -4(1)
C(9) 20(1) 19(1) 21(1) 1(1) 4(1) 2(1)
C(10)  19(1) 24(2) 27(2) -6(1) 8(1) 2(1)
C(11)  24(1) 20(2) 32(2) -1(1) 4(1) 5(1)
C(12)  34(1) 19(1) 23(1) 3(1) 4(1) 6(1)
C(13)  25(1) 18(1) 20(1) 2(1) 6(1) 2(1)
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C(14)  21(1) 20(2) 18(1) 0(1) 4(1) -4(1)

Cc(15) 312 20(1) 21(2) 2(1) 7(1) (1)
C(16)  24(1) 17(1) 19(1) 0(1) 6(1) 1(1)
Cc(17) 312 14(1) 22(1) 0(1) 7(1) 0(1)
C(18)  34(2) 17(2) 26(2) 2(1) 9(1) 1(1)
C(19)  26(1) 20(1) 26(2) 7(1) 6(1) 0(1)
CQ0)  26(1) 26(2) 31(2) 1(1) 7(1) 4(1)
Ccl) 3902 32(2) 29(2) -4(2) 1(1) 2(1)

C22)  26(2) 34(2) 47(2) 7(2) 1(1) -3(1)
C23)  28(2) 47(2) 47(2) 2(2) 13(1) 1(1)
C4)  3702) 36(2) 31(2) 3(2) 13(1) 0(1)
C25)  19Q2) 54(2) 41(2) -8(2) 6(1) 2(2)

Table S8. Hydrogen coordinates ( x 10*) and isotropic displacement parameters (A x 10°) for z

X y z U(eq)
H(01A) 3775 4241 6401 45
H(1A) 9139 1515 11037 23
H(4A) 6207 4379 11481 30
H(5A) 7914 4937 12563 30
H(9A) 11035 2883 11209 24
H(11A) 12620 967 12848 31
H(12A) 11722 613 14165 31
H(15A) 10736 5646 11364 29
H(15B) 9472 5368 11010 29
H(16A) 9567 6092 12875 24
H(20A) 12589 7736 15765 33
H(21A) 14274 8087 16927 42
H(22A) 15745 6785 16630 45
H(23A) 15542 5236 15119 48
H(24A) 13877 4881 13926 41
H(25A) 4103 2383 9704 58

H(25B) 4769 4003 10115 58
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H(25C) 4737 2573 10931 58
Table S9. Torsion angles [deg] for z
C(6)-C(1)-C(2)-C(3) -1.4(4)
C(6)-C(1)-C(2)-Br(1) 179.3(2)
C(25)-0(2)-C(3)-C(4) -4.9(4)
C(25)-0(2)-C(3)-C(2) 175.1(3)
C(1)-C(2)-C(3)-0(2) -175.8(2)
Br(1)-C(2)-C(3)-0(2) 3.5(3)
C(1)-C(2)-C(3)-C(4) 4.2(4)
Br(1)-C(2)-C(3)-C(4) -176.5(2)
0O(2)-C(3)-C(4)-C(5) 176.4(3)
C(2)-C(3)-C(4)-C(5) -3.5(4)
C(3)-C(4)-C(5)-C(6) 0.2(4)
C(2)-C(1)-C(6)-C(5) -1.9(4)
C(2)-C(1)-C(6)-C(7) 178.2(2)
C(4)-C(5)-C(6)-C(1) 2.6(4)
C(4)-C(5)-C(6)-C(7) -177.6(3)
C(1)-C(6)-C(7)-C(8) -9.0(4)
C(5)-C(6)-C(7)-C(8) 171.1(2)
C(1)-C(6)-C(7)-C(14) -120.1(3)
C(5)-C(6)-C(7)-C(14) 60.1(3)
C(1)-C(6)-C(7)-C(16) 123.1(3)
C(5)-C(6)-C(7)-C(16) -56.7(3)
C(6)-C(7)-C(8)-C(9) 72.4(4)
C(14)-C(7)-C(8)-C(9) -173.5(3)
C(16)-C(7)-C(8)-C(9) -57.6(4)
C(6)-C(7)-C(8)-C(13) -104.8(3)
C(14)-C(7)-C(8)-C(13) 9.3(3)
C(16)-C(7)-C(8)-C(13) 125.1(2)
C(13)-C(8)-C(9)-C(10) -0.3(4)
C(7)-C(8)-C(9)-C(10) -177.3(3)
C(8)-C(9)-C(10)-C(11) 0.3(4)
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C(8)-C(9)-C(10)-CI(1)
C(9)-C(10)-C(11)-C(12)
CI(1)-C(10)-C(11)-C(12)
C(10)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(8)
C(11)-C(12)-C(13)-N(1)
C(9)-C(8)-C(13)-C(12)
C(7)-C(8)-C(13)-C(12)
C(9)-C(8)-C(13)-N(1)
C(7)-C(8)-C(13)-N(1)
C(14)-N(1)-C(13)-C(12)
C(14)-N(1)-C(13)-C(8)
C(13)-N(1)-C(14)-0(1)
C(13)-N(1)-C(14)-C(7)
C(8)-C(7)-C(14)-0(1)
C(6)-C(7)-C(14)-0(1)
C(16)-C(7)-C(14)-0(1)
C(8)-C(7)-C(14)-N(1)
C(6)-C(7)-C(14)-N(1)
C(16)-C(7)-C(14)-N(1)
0(3)-N(2)-C(15)-C(16)
0(4)-N(2)-C(15)-C(16)
N(2)-C(15)-C(16)-C(17)
N(2)-C(15)-C(16)-C(7)
C(8)-C(7)-C(16)-C(17)
C(6)-C(7)-C(16)-C(17)
C(14)-C(7)-C(16)-C(17)
C(8)-C(7)-C(16)-C(15)
C(6)-C(7)-C(16)-C(15)
C(14)-C(7)-C(16)-C(15)
C(15)-C(16)-C(17)-C(18)
C(7)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(19)
C(17)-C(18)-C(19)-C(24)
C(17)-C(18)-C(19)-C(20)
C(24)-C(19)-C(20)-C(21)

179.2(2)
0.3(4)
-178.6(2)
-0.9(4)
0.9(4)
-177.6(3)
-0.4(4)
177.3(3)
178.4(2)
-4.0(3)
174.5(3)
-4.2(3)
-170.7(3)
10.2(3)
169.2(3)
71.3(3)
47.9(3)
-11.7(3)
107.8(2)
-133.0(2)
-23.6(4)
157.32)
-79.6(3)
156.3(2)
-50.5(3)
178.02)
61.8(3)
74.5(3)
-57.0(3)
-173.2(2)
-97(10)
27(10)
48(33)
-10(28)
171(100)
-0.7(4)
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C(18)-C(19)-C(20)-C(21) 178.5(3)

C(19)-C(20)-C(21)-C(22) -0.7(5)
C(20)-C(21)-C(22)-C(23) 1.7(5)
C(21)-C(22)-C(23)-C(24) -1.3(5)
C(22)-C(23)-C(24)-C(19) -0.2(5)
C(20)-C(19)-C(24)-C(23) 1.1(5)
C(18)-C(19)-C(24)-C(23) -178.0(3)

Symmetry transformations used to generate equivalent atoms:

Table S10. Hydrogen bonds for z [A and deg.]

D-H..A d(D-H) d(H..A) d(D..A) <(DHA)

8.2) Single-Crystal X-ray Crystallography of 11*

Data intensity of 11 was collected using a Bruker SMART APEX II (Mo radiation). The X-ray
condition of was 50 kV x 30 mA. Data collection and reduction were done by using the Bruker ApexlII
software package. The structure was solved by direct methods and refined by full-matrix least-squares
on F* with anisotropic displacement parameters for non-H atoms using SHELX-97. Hydrogen atoms

were added at their geometrically idea positions and refined isotropically. Crystal data for 11:

Cy6H21BrN,Os*CH,ClL,, M = 604.27, T = 173(2) K, A = 0.71073 A, Orthorhombic, space group

12’ Supplementary crystallographic data have been deposited at the Cambridge Crystallographic Data Center. (CCDC 1024591).
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P2(1)2(1)2(1), a = 12.31502) A, b = 13.9146(3) A&, ¢ = 15.2049(3) A, V = 2605.4909) A’, 2 = 4, due=

1.540 Mg/m3, 30314 reflections measured, 4202/4597 [R(int) = 0.0203], R; = 0.0282, wR, = 0.0609 (I >

20(1), final R; = 0.0250, wR, = 0.0594, GOF = 1.036, and 334 parameters.

Table S11. Crystal data and structure refinement for Z

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta =25.01
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

z
C,6H,1BrN,O5*CH,Cl,

604.27

173(2) K

0.71073 A

Orthorhombic, P2(1)2(1)2(1)
a=12.3150(2) A  alpha =90 deg.
b=13.9146(3) A  beta =90 deg.
c=1520493)A  gamma = 90 deg.

2605.49(9) A’

4, 1.540 Mg/m®
1.824 mm™!
1224
0.29x0.24 x 0.11 mm
1.98 to 25.01 deg.
-14<=h<=14, -16<=k<=16, -15<=I<=18
30314 /4597 [R(int) = 0.0379]
99.8 %
Semi-empirical from equivalents
0.8246 and 0.6198
Full-matrix least-squares on F
4597/0/334
1.036
R; =0.0250, wR, = 0.0594
R, =0.0282, wR, = 0.0609
0.004(6)
0.314and -0.197 e. A~
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Table S12. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A* x 10%) for

Z. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor

X y z U(eq)

Br(1) 1523(1) 123(1) 18164(1) 31(1)
o(1) 3774(1) 4829(1) 20997(1) 28(1)
0(2) 3462(2) 3622(1) 22248(1) 28(1)
0Q3) -1644(2) 5980(1) 20182(2) 45(1)
O(4) -2024(2) 5046(2) 19083(1) 42(1)
0(5) 398(2) 5444(1) 19142(1) 28(1)
N(1) -1627(2) 5203(2) 19806(2) 31(1)
N(Q2) 826(2) 4402(1) 18025(1) 24(1)
c(1) 1073(2) 3029(2) 20862(2) 19(1)
CQ2) 1819(2) 2988(2) 21558(2) 20(1)
C(3) 2715(2) 3592(2) 21588(2) 20(1)
C(4) 2881(2) 4258(2) 20903(2) 22(1)
C(5) 2157(2) 4292(2) 20210(2) 20(1)
C(6) 1256(2) 3690(2) 20184(2) 18(1)
C(7) 472(2) 3701(2) 19406(2) 20(1)
C(8) -704(2) 3554(2) 19740(2) 22(1)
C(9) 747(2) 2680(2) 20319(2) 21(1)
C(10) 63(2) 2439(2) 20858(2) 20(1)
C(11) -52(2) 1591(2) 21443(2) 21(1)
C(12) -1026(2) 1425(2) 21885(2) 31(1)
C(13) -1166(2) 601(2) 22383(2) 41(1)
C(14) -343(2) -66(2) 22444(2) 40(1)

C(15) 625(2) 84(2) 22011(2) 36(1)
C(16) 774(2) 906(2) 21515(2) 27(1)
C(17) 789(2) 2949(2) 18724(2) 20(1)
C(18) 946(2) 1974(2) 18797(2) 23(1)
C(19) 1285(2) 1473(2) 18055(2) 25(1)
C(20) 1466(2) 1918(2) 17259(2) 29(1)

c1) 1313(2) 2907(2) 17188(2) 29(1)
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C(22) 982(2) 3407(2) 17926(2) 22(1)
C(23) 556(2) 4640(2) 18862(2) 22(1)
C(24) 4072(2) 5417(2) 20255(2) 32(1)
C(25) 3370(3) 2909(2) 22924(2) 38(1)
C(26) -1152(2) 4381(2) 20303(2) 26(1)
Cl(2) -1654(1) 2578(1) 14689(1) 64(1)
CI(1) 349(1) 2739(1) 13714(1) 66(1)
C(01) -455(3) 1981(2) 14359(2) 60(1)
Table S13. Bond lengths [A] and angles [deg] for Z

Br(1)-C(19) 1.910(2)

O(1)-C(4) 1.365(3)

0(1)-C(24) 1.440(3)

0(2)-C(3) 1.362(3)

0(2)-C(25) 1.433(3)

O(3)-N(1) 1.224(3)

O(4)-N(1) 1.223(3)

0(5)-C(23) 1.213(3)

N(1)-C(26) 1.490(3)

N(2)-C(23) 1.357(3)

N(2)-C(22) 1.405(3)

N(2)-HQ2A) 0.8800

C(1)-C(6) 1.401(3)

C(H)-C(2) 1.402(3)

C(1)-C(10) 1.486(3)

C(2)-C(3) 1.388(3)

C(2)-H(2B) 0.9500

C(3)-C4) 1.409(3)

C4)-C(5) 1.381(3)

C(5)-C(6) 1.391(3)

C(5)-H(5A) 0.9500

C(6)-C(7) 1.526(3)

C(7)-C(17) 1.525(3)

C(7)-C(8) 1.548(3)
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C(7)-C(23)
C(8)-C(9)
C(8)-C(26)
C(8)-H(8A)
C(9)-C(10)
C(9)-H(9A)
C(10)-C(11)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12A)
C(13)-C(14)
C(13)-H(13A)
C(14)-C(15)
C(14)-H(14A)
C(15)-C(16)
C(15)-H(15A)
C(16)-H(16A)
C(17)-C(18)
C(17)-C(22)
C(18)-C(19)
C(18)-H(18A)
C(19)-C(20)
C(20)-C(21)
C(20)-H(20A)
C(21)-C(22)
C(21)-H(21A)
C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)
C(25)-H(25A)
C(25)-H(25B)
C(25)-H(25C)
C(26)-H(26A)
C(26)-H(26B)
Cl1(2)-C(01)

1.550(3)
1.503(3)
1.536(3)

1.0000
1.338(3)
0.9500
1.484(3)
1.395(4)
1.398(3)
1.386(4)
0.9500
1.378(4)
0.9500
1.377(4)
0.9500
1.383(3)
0.9500
0.9500
1.376(3)
1.390(3)
1.390(3)
0.9500
1.377(4)
1.393(4)
0.9500
1.382(3)
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9900
0.9900
1.768(3)
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CI(1)-C(01)
C(4)-0(1)-C(24)
C(3)-0(2)-C(25)
0(4)-N(1)-0(3)
0(4)-N(1)-C(26)
0(3)-N(1)-C(26)
C(23)-N(2)-C(22)
C(23)-N(2)-H(2A)
C(22)-N(2)-H(2A)
C(6)-C(1)-C(2)
C(6)-C(1)-C(10)
C(2)-C(1)-C(10)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2B)
C(1)-C(2)-H(2B)
0(2)-C(3)-C(2)
0(2)-C(3)-C(4)
C(2)-C(3)-C(4)
0(1)-C(4)-C(5)
0(1)-C(4)-C(3)
C(5)-C(4)-C(3)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5A)
C(5)-C(6)-C(1)
C(5)-C(6)-C(7)
C(1)-C(6)-C(7)
C(17)-C(7)-C(6)
C(17)-C(7)-C(8)
C(6)-C(7)-C(8)
C(17)-C(7)-C(23)
C(6)-C(7)-C(23)
C(8)-C(7)-C(23)
C(9)-C(8)-C(26)
C(9)-C(8)-C(7)
C(26)-C(8)-C(7)

1.748(3)
117.03(18)
117.0Q2)
124.8(2)
118.4(2)
116.6(2)
111.96(19)
124.0
124.0
118.5(2)
119.6(2)
121.8(2)
121.4(2)
119.3
119.3
125.4(2)
115.3(2)
119.3(2)
125.4(2)
115.02)
119.6(2)
121.1(2)
119.5
119.5
120.2(2)
121.4(2)
118.4(2)
111.03(18)
111.90(19)
109.68(18)
101.40(19)
112.29(19)
110.35(19)
105.50(19)
109.36(19)
114.87(19)
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C(9)-C(8)-H(8A)
C(26)-C(8)-H(8A)
C(7)-C(8)-H(8A)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9A)
C(8)-C(9)-H(9A)
C(9)-C(10)-C(11)
C(9)-C(10)-C(1)
C(11)-C(10)-C(1)
C(12)-C(11)-C(16)
C(12)-C(11)-C(10)
C(16)-C(11)-C(10)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12A)
C(11)-C(12)-H(12A)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13A)
C(12)-C(13)-H(13A)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14A)
C(13)-C(14)-H(14A)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15A)
C(16)-C(15)-H(15A)
C(15)-C(16)-C(11)
C(15)-C(16)-H(16A)
C(11)-C(16)-H(16A)
C(18)-C(17)-C(22)
C(18)-C(17)-C(7)
C(22)-C(17)-C(7)
C(17)-C(18)-C(19)
C(17)-C(18)-H(18A)
C(19)-C(18)-H(18A)
C(20)-C(19)-C(18)
C(20)-C(19)-Br(1)
C(18)-C(19)-Br(1)

109.0
109.0
109.0
122.4(2)
118.8
118.8
119.5(2)
119.3(2)
121.3(2)
118.4(2)
120.3(2)
121.2(2)
120.5(3)
119.8
119.8
120.2(3)
119.9
119.9
120.2(3)
119.9
119.9
120.1(3)
120.0
120.0
120.7(2)
119.7
119.7
120.0(2)
131.1(2)
108.8(2)
118.0(2)
121.0
121.0
122.5(2)
119.60(18)
117.91(19)
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C(19)-C(20)-C(21) 119.3(2)

C(19)-C(20)-H(20A) 120.3
C(21)-C(20)-H(20A) 120.3
C(22)-C(21)-C(20) 118.42)
C(22)-C(21)-H(21A) 120.8
C(20)-C(21)-H(21A) 120.8
C(21)-C(22)-C(17) 121.8(2)
C(21)-C(22)-N(2) 128.6(2)
C(17)-C(22)-N(2) 109.6(2)
0(5)-C(23)-N(2) 126.4(2)
0(5)-C(23)-C(7) 125.5(2)
N(2)-C(23)-C(7) 108.2(2)
0(1)-C(24)-H(24A) 109.5
0(1)-C(24)-H(24B) 109.5
H(24A)-C(24)-H(24B) 109.5
0(1)-C(24)-H(24C) 109.5
H(24A)-C(24)-H(24C) 109.5
H(24B)-C(24)-H(24C) 109.5
0(2)-C(25)-H(25A) 109.5
0(2)-C(25)-H(25B) 109.5
H(25A)-C(25)-H(25B) 109.5
0(2)-C(25)-H(25C) 109.5
H(25A)-C(25)-H(25C) 109.5
H(25B)-C(25)-H(25C) 109.5
N(1)-C(26)-C(8) 115.7(2)
N(1)-C(26)-H(26A) 108.4
C(8)-C(26)-H(26A) 108.4
N(1)-C(26)-H(26B) 108.4
C(8)-C(26)-H(26B) 108.4
H(26A)-C(26)-H(26B) 107.4
CI(1)-C(01)-C1(2) 110.42(18)

Symmetry transformations used to generate equivalent atoms:

Table S14. Anisotropic displacement parameters (A” x 10°) for Z
The anisotropic displacement factor exponent takes the form: -2 pi* [ h* a** Ul1 + ...+ 2 hk a* b* Ul12 ]
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Ul1 U22 U33 U23 Ul13 Ul12
Br(l)  31(1) 26(1) 36(1) -8(1) -1(1) 1(1)
o(1) 26(1) 32(1) 28(1) 2(1) -4(1) -12(1)
0(2) 28(1) 33(1) 24(1) 2(1) -8(1) -6(1)
0(3) 38(1) 29(1) 63(1) -1(1) 2(1) 6(1)
O(4) 36(1) 42(1) 48(1) 17(1) -15(1) -5(1)
0(5) 32(1) 22(1) 30(1) 3(1) 2(1) -1(1)
N(1) 20(1) 27(1) 47(1) 6(1) 2(1) 0(1)
N(Q2) 26(1) 27(1) 18(1) 6(1) 0(1) 0(1)
C(1) 19(1) 18(1) 19(1) -4(1) 5(1) 1(1)
CQ) 24(1) 21(1) 16(1) 0(1) 2(1) 2(1)
C(3) 21(1) 24(1) 17(1) -6(1) 0(1) 2(1)
C(4) 19(1) 23(1) 24(1) -6(1) 3(1) -1(1)
C(5) 21(1) 20(1) 18(1) -1(1) 3(1) o(1)
C(6) 19(1) 18(1) 18(1) -4(1) 2(1) 3(1)
C(7) 21(1) 21(1) 19(1) 0(1) 0(1) -1(1)
C(8) 18(1) 26(1) 21(1) 1(1) 3(1) 2(1)
C(9) 19(1) 21(1) 23(1) -1(1) 1(1) -4(1)
C(10)  19(1) 22(1) 19(1) -5(1) 5(1) o(1)
c(1l)  21(1) 23(1) 19(1) 0(1) 2(1) -4(1)
Cc(12)  27(1) 34(1) 33(2) 7(1) 4(1) -1(1)
C(13) 3202 50(2) 41(2) 16(1) 4(1) -12(1)
C(14)  44(2) 36(2) 40(2) 18(1) -10(1) -13(1)
Cc(15)  32(1) 28(1) 47(2) 9(1) -10(1) 2(1)
C(16)  23(1) 26(1) 32(1) 2(1) -1(1) -4(1)
Cc(17)  16(1) 27(1) 18(1) 3(1) -4(1) -4(1)
c(18)  22(1) 26(1) 21(1) 0(1) 0(1) -3(1)
C(19)  22(1) 23(1) 30(1) -6(1) -6(1) -1(1)
C(0)  29(1) 38(1) 21(1) -8(1) 2(1) -1(1)
c2l) 3202 37(1) 18(1) 1(1) 2(1) 2(1)
C2)  18(1) 26(1) 22(1) 2(1) -4(1) 2(1)
C23)  18(1) 25(1) 25(1) 3(1) -1(1) -4(1)
C4)  28(1) 35(1) 32(2) 2(1) 1(1) -12(1)
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C25) 3902 42(2) 32(2) 9(1) -13(1) -8(1)

C26)  24(1) 30(1) 26(1) 4(1) 3(1) 6(1)
Cl2)  50(1) 90(1) 52(1) 7(1) 2(1) 31(1)
CI(1)  85(1) 62(1) 53(1) 6(1) 21(1) “12(1)

C0l)  60(2) 51(2) 63(2) 22(2) 32(2) 22(2)

Table S15. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A? x 10%) for Z

X y z U(eq)

H(2A) 896 4821 17595 28
H(2B) 1708 2537 22019 24
H(5A) 2277 4734 19744 24
H(8A) -1194 3454 19224 26
H(9A) -1375 2284 20302 25
H(12A) -1598 1881 21844 37
H(13A) -1832 495 22683 49
H(14A) -442 -630 22787 48

H(15A) 1190 -379 22052 43
H(16A) 1445 1006 21220 32
H(18A) 826 1651 19339 27
H(20A) 1693 1554 16763 35
H(21A) 1433 3229 16646 35
H(24A) 4720 5793 20402 48
H(24B) 3472 5853 20113 48
H(24C) 4226 5005 19748 48
H(25A) 3949 3001 23357 57
H(25B) 3435 2268 22662 57
H(25C) 2662 2969 23214 57
H(26A) -1718 4118 20698 32
H(26B) -557 4628 20678 32

Table S16. Torsion angles [deg] for Z
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C(6)-C(1)-C(2)-C(3)
C(10)-C(1)-C(2)-C(3)
C(25)-0(2)-C(3)-C(2)
C(25)-0(2)-C(3)-C(4)
C(1)-C(2)-C(3)-0(2)
C(1)-C(2)-C(3)-C(4)
C(24)-0(1)-C(4)-C(5)
C(24)-0(1)-C(4)-C(3)
0(2)-C(3)-C(4)-0(1)
C(2)-C(3)-C(4)-0(1)
0(2)-C(3)-C(4)-C(5)
C(2)-C(3)-C(4)-C(5)
0(1)-C(4)-C(5)-C(6)
C(3)-C(4)-C(5)-C(6)
C(4)-C(5)-C(6)-C(1)
C(4)-C(5)-C(6)-C(7)
C(2)-C(1)-C(6)-C(5)
C(10)-C(1)-C(6)-C(5)
C(2)-C(1)-C(6)-C(7)
C(10)-C(1)-C(6)-C(7)
C(5)-C(6)-C(7)-C(17)
C(1)-C(6)-C(7)-C(17)
C(5)-C(6)-C(7)-C(8)
C(1)-C(6)-C(7)-C(8)
C(5)-C(6)-C(7)-C(23)
C(1)-C(6)-C(7)-C(23)
C(17)-C(7)-C(8)-C(9)
C(6)-C(7)-C(8)-C(9)
C(23)-C(7)-C(8)-C(9)
C(17)-C(7)-C(8)-C(26)
C(6)-C(7)-C(8)-C(26)
C(23)-C(7)-C(8)-C(26)
C(26)-C(8)-C(9)-C(10)
C(7)-C(8)-C(9)-C(10)
C(8)-C(9)-C(10)-C(11)
C(8)-C(9)-C(10)-C(1)

0.7(3)

-175.2(2)

6.2(3)

-175.4(2)

178.02)
-0.3(3)
-9.4(3)

170.92)

0.7(3)

179.2(2)

-179.1(2)

-0.6(3)

-178.7(2)

1.13)
-0.6(3)

-178.0(2)

-0.3(3)
175.7(2)
177.2(2)

-6.8(3)

92.9(2)
-84.5(2)

-142.9(2)

39.7(3)
-19.8(3)
162.7(2)

72.0(2)
-51.7(2)

-175.93(19)
-169.7(2)

66.7(2)
-57.6(3)
-88.1(3)

36.0(3)
177.1(2)

-2.6(3)



C(6)-C(1)-C(10)-C(9)
C(2)-C(1)-C(10)-C(9)
C(6)-C(1)-C(10)-C(11)
C(2)-C(1)-C(10)-C(11)
C(9)-C(10)-C(11)-C(12)
C(1)-C(10)-C(11)-C(12)
C(9)-C(10)-C(11)-C(16)
C(1)-C(10)-C(11)-C(16)
C(16)-C(11)-C(12)-C(13)
C(10)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(16)
C(14)-C(15)-C(16)-C(11)
C(12)-C(11)-C(16)-C(15)
C(10)-C(11)-C(16)-C(15)
C(6)-C(7)-C(17)-C(18)
C(8)-C(7)-C(17)-C(18)
C(23)-C(7)-C(17)-C(18)
C(6)-C(7)-C(17)-C(22)
C(8)-C(7)-C(17)-C(22)
C(23)-C(7)-C(17)-C(22)
C(22)-C(17)-C(18)-C(19)
C(7)-C(17)-C(18)-C(19)
C(17)-C(18)-C(19)-C(20)
C(17)-C(18)-C(19)-Br(1)
C(18)-C(19)-C(20)-C(21)
Br(1)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21)-C(22)
C(20)-C(21)-C(22)-C(17)
C(20)-C(21)-C(22)-N(2)
C(18)-C(17)-C(22)-C(21)
C(7)-C(17)-C(22)-C(21)
C(18)-C(17)-C(22)-N(2)
C(7)-C(17)-C(22)-N(2)
C(23)-N(2)-C(22)-C(21)
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_13.8(3)
162.1(2)
166.5(2)
-17.6(3)
42.2(3)
137.6(2)
133.2(3)
-47.1(3)
0.1(4)
175.6(2)
~0.2(4)
0.0(5)
0.3(4)
~0.4(4)
0.2(4)

-175.3(2)

55.7(3)
-67.3(3)
175.1(2)

-121.1(2)

116.0(2)
-1.6(2)
-0.8(3)

-177.2(2)

0.0(4)
179.02(18)
0.4(4)

-178.6(2)

0.0(4)
-0.7(4)
176.7(2)
1.2(4)
178.3(2)

-176.7(2)

0.4(3)

-176.5(3)



C(23)-N(2)-C(22)-C(17) 1.2(3)

C(22)-N(2)-C(23)-0(5) 178.2(2)
C(22)-N(2)-C(23)-C(7) 2.2(3)
C(17)-C(7)-C(23)-0(5) -178.1(2)
C(6)-C(7)-C(23)-0(5) -59.6(3)
C(8)-C(7)-C(23)-0(5) 63.1(3)
C(17)-C(7)-C(23)-N(2) 2.3(2)
C(6)-C(7)-C(23)-N(2) 120.8(2)
C(8)-C(7)-C(23)-N(2) -116.5(2)
O(4)-N(1)-C(26)-C(8) 28.5(3)
0(3)-N(1)-C(26)-C(8) _155.7(2)
C(9)-C(8)-C(26)-N(1) _155.3(2)
C(7)-C(8)-C(26)-N(1) 84.2(3)

Symmetry transformations used to generate equivalent atoms:

Table S17. Hydrogen bonds for Z [A and deg.]

D-H..A d(D-H) d(H..A)  d(D..A) <(DHA)
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2013-12-30 10:49:19 Page 1/1 2013-12-30 10:50:46 Page 1/1

q SHIMADZU AnalySiS Report

| ﬁ:gg;zlztions Ana|ySiS Report iz LabSolutions

<Sample Information>

<Sample Information>

gmp{e hll;mo : ZYL-Z2G-T7-1-RAC-ADH-80-20-205-230-1.0 xmp:e :\ll:)ama : ZYL-ZG-77-1-ASY-ADH-80-20-205-230-1.0
mple | * mple T
Data Filename : ZYL-ZG-T7-1-RAC-ADH-80-20-205-230-1. 1 lcd Data Filenama YL-ZG-77-1-ASY-ADH-80-20-205-230-1.0.lcd
Method Filename © method 1.0lem Method Filename ethed 1.lem
Batch Filename Batch Filename
Vial # : Sample Type < Unknown Vial # 00 Sample Type : Unknown
Injection Volume  : 10 uL ) Injection Volume 10 ul
Date Acquired 1 2013-12-30 9:22:13 Acquired b : System Administrator Date Acquired : 2013-12-30 9:45:23 Acquired - System Administrator
Date Processed  :2013-12-30 10:48:35 Processed : System Administralor Date Processed  : 2013-12-30 10:50:08 P:omgyby : System Administrator
<Chromatogram> <Chromatogram>
mv mv
= Telacion A Ghannel 2 230nm
Detector A Channel 2 230nm| 1000 MeO Ph § Delector A Channel 2 2300

54
10.563

MeQ, Ph
300
9] 93
2004 F NO, s E
L L
N _ 3001 N s

5a
100-] H § 2
=
N AL ) :
2
n-S
T T T T T T T T T T T T T
0.0 25 5.0 75 10.0 125 15.0 175 200 0.0 25 5.0 75 10.0 125 150 175 200
min min
<Peak Table> <Peak Table>
el 2 230nm wm:mm
(] et. Time Area Height Cone. Unit_|_Mark Name Peak# Ret. Time Area Height Cone. Unit [ Mark Name
10.054 6314443 318340 36.398 M 10.004 298306 17544 0.912 M
2 10.563 6781505 324373 39.090 VM 2 10.480 182370 11.400 VM
14.044| 2188185 76141 12.498 X 13.857 10024: a7. [
4 16.338 2084110 58990 12.013 M at 16.198 4975 0.425 M
Tatal 17348243 778844 Taotal 1207327

E:\data\zy\ZYL-ZG-77-1-RAC-ADH-80-20-205-230-1.1.lcd E:\data\zy\ZYL-ZG-77-1-ASY-ADH-80-20-205-230-1.0.lcd
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2014-10-10 22:00:58 Page 1/1 2014-10-10 22:00:23 Page 1/ 1

' SHIMADZU

Lansoiutions Analysis Report . Labsoiutions Analysis Report

1] SHIMADZU

<Sample Information> <Sample Information>
fg‘ampee Name  :ZYL-2G-59-2-RAC-IE-90-10-205-230-1 g:rmn:llg rsama : ZYL-2G-59-2-RAC-IE-90-10-205-230-1.0
ample : :
Da:ap;.lenama : Z¥L-2G-59-2-RAC-IE-00-10-205-230-1.led Data Filename ZYL-ZGmﬂerE-90-10-205-2M-1 4.led
Method Filename : method 1.Jcm Method Filename : method 1.lem
Batch Filename  : Batch Filename
Vial # Lp0 Sample Type + Unknown Vial # 100 Sample Type : Unknown

Injection Volume: : 10 uL e | e 12:20 20:5256 Acquired b System Ad
A il 4 ini ane quired H 1312 i : System ministrator
g::: pmd 2012:10,10 gﬁ gg;; ;o&n.:r;:;vw . gg::: :ﬁm:::m; Date Processed  : 2014-10-10 21:58:50 Prooessad{y : System Administrator
<Chromatogram> <Chromatogram>
mv my
§ 3 Detector A Channel 2 230nm 10004 § Detecior A Ghannel 2 230nm
200 B h e
150
. o O
e N 5b N g -
H H 5
w
5 . 250]
& i
N &
a
T 7 - T T T T T T T
20 25 a0 5 5 10 15 20 25 30 35
min min
<Peak Table>
gtector A Channel 2 230nm
Cone. Unit_|_Mark Name Peak# Ret. Time| _ Area Height Conc. Unit_| Mark Mame
40.039 M 14.504] 1337587 48036 286 M
40.791 VM 15.371 8491130 295144 14.511 VM
9.721 M 21.926] 48353180 989944 82,635 M
9.448 M 31.238 332423 6952 0.568 M
Total 15105443 459831 Total 58514331 1340078
E:\datalzy\ZYL-ZG-59-2-RAC-IE-90-10-205-230-1.lcd E!\datalzyl\ZYL-ZG-59-2-asy-1E-90-10-205-230-1.4. led
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2 SHIMADZU

Lk LabSolutions

2013-12-30 21:17:11 Page 1/1

Analysis Report

<Sample Information>
Sample T!‘Jam ¢ 2YL-2G-77-3-RAG-1C-90-10-205-230-1.0
Data Filename YL-ZG-77-3-RAC-1C-90-10-205-230-1,0.lcd
Method Filename A
Batch Filename
Wial # Sample Type : Unknown
Injection Volume
Date Acquired Acquired b : System Administrator
Date Processed Pm«md!:«y : System Administrator
<Chromatogram=
my
400+ 3 Detector A Channel 2 230nm
o
Ph
s6] " MeQ
200+ Br NO,
S = O 0]
hri
¥ e N 5¢c
100+ H
o A
5 10 15 20 25 R
min
<Peak Table>
A Channel 2 230nm
Peakg Ret. Time Area Height Conc. Unit_[ Mark Name
12.608] 11608477 384820 36.753 M
2 14.140 4123859 08277 13.056 M
15.479| 4269950 00012 13.519 VM
4 18.834| 11582711 241688 36.672 M
Tatal 31584697 332796

E!\data\zyl\ZYL-ZG-77-3-RAC-1IC-90-10-205-230-1.0.led
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I SHIMADZU

2013-12-30 21:1%:17 Page 1/ 1

Analysis Report

<Sample Information>

Sample Name
le 1D

+ Z¥L-ZG-TT-3-ASY-1C-90-10-205-230-1.0

Samp :
Data Filename L ZYL-ZG-TT-3-A5Y-1C~00-10-205-230-1.0.lcd
Mathod Filename : method 1.em
Batch Filename
Vial # Sample Type = Unknown
Injection Volume : 10Ul
Date Acquired : 2013-12-30 15:43:25 Acquired Dﬁ - System Administrator
Date Processed  : 2013-12-30 21:18:58 Processed by = Bystem Administrator
<Chromatogram=>
mv
i Dedecior A& Channel 2 230nm|
250 MeO Ph 2
ol Ol
150 Br NO,
(L=
100 N
H 5S¢
-
50 s =
o =
s ¥
o] A
Q 5 10 15 70 25 )
min
<Peak Table>
hannel 2 2 30nm. §
Ret. Time Area He:ight B Winit_ | Mark N o
609 136157 4544 1.101 ]
4,132 43569 1549 0.352
Add | I0DES423 260830 88.629 M
LETT 1227033 25588 9.918
| Total 12371183 292911

Eddatalzy\ ZYL-2G-77-3-ASY IC-80-10-205-230-1.0.led



§ SHIMADIU
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<Sample Information>

Sample Name
Sample 1D
Data Filename

2014-1-16 22:44:39 Page 1/1

Analysis Report

t Z¥L-ZG-15-1-1-RAC-ADH-80/20-230/180-1.0
ZYL-2G-15-1-1-RAC-ADH-80-20-230-190-1.5.lcd

Methed Filename ethod 1.lem
Batch Filename
Vial # 0 Sample Type < Unknown
Injection Velume 0ul
Date Acquired 13-12-4 11:51:38 Acquired b : System Administrator
Date Processed  : 2013-12-4 12:48:26 Frwessed{y : System Administrator
<Chromatogram>
my
MeQ Ph 3 Detecior A Channel 2 2300
H
] weoL |
Me NO, §
300+ -
(0]
N sd
200+
g
€ -
&
B /\
U U U T J I
00 25 50 75 10.0 12.5 15.0 175
min
<Peak Table>
gtactor A Channel 2 230nm
Peak# Rel. Time|  Area t Conc. Unit_|_Mark Name
8613 6963814 470646 37.178 M
10.475 2529778 137491 13.506 M
11.560| 6720450 295378 35.879 M
15911 2516869 86440 13.437 M
Total 18730811 FLEERC

E:\dataizylZ¥L-ZG-15-1-1-RAC-ADH-80-20-230-190-1.5.lcd

] SHIMADZU
LabSolutions

2014-1-16 22:47:01 Page 1/1

Analysis Report

<Sample Information>

gamill'g :\ll:.alne : ZYL-ZG-81-2-ASY-ADH-80-20-205-230-1.0-
ampl :
Data Filename : ZYL-ZG-81-2-ASY-ADH-80-20-205-230-1.0-led
Method Filename : zyl-blac.lem
Batch Filename
Vial # 1 00 Sample Type : Unknawn
Injection Volume : 10 ul
Date Acquired 1 20141416 22:18:24 Acquired b : System Administrator
Date Processed 20144116 22:43:54 Prooussed%y : System Administratar
<Chromatogram>
my
MeQ, Ph 3 Gietector A Ghannel 2 Zaonm
o
Me NO,
200 O (0]
N sd
H
1004 .
S
@
z o
2 =2
= 2
T T T T T T T T
0.0 25 50 75 10.0 125 15.0 175 200 .
min
<Peak Table>
elector A Channel 2 230nm
Peak# Ret. Time|  Area | t | Conc. | Unit | Mark MName
5.007] 1039950 54744 11.000 M
10.635 8092119 341526 85.589 M
11.979 264794 7842 2.801 VM
16.628 57703 1724 0.810 M
Total 9454574 405836

110

Ec\data\zyl\ZYL-ZG-81-2-ASY-ADH-80-20-205-230-1.0-.lcd



2014-1-6 19:33:34 Page 1/ 1 2014-1-6 19:32:18 Page 1/1

1 SHIMARZW

. Labsoltions Analysis Report | Labsontions Analysis Report

<Sample Information> <Sample Information>
g:mg}; H:mn | ZYL-ZG-77-12-RAC-ADH-85-15-205-230-1.0- Sample Name ZYL-ZG-TT-12-ASY-ADH-85-15-205-230-1.0-%
; ; ample | :
Data Filename : ZYL-ZG-T7-12-RAC-ADH-85-15-205-230-1.0-2.lcd DatapFllename : ZYL-ZG-T7-12-ASY-ADH-85-15-205-230-1.0-x4 led
Method Filename : ZYL-Alem Method Filename : Z¥YL-Alcm
Batch Filename  : Batch Filename
Vial # 100 Sample Type : Unknown Vial # ;00 Sample Type : Unknown
Injection Volume  : 10 uL . e Injection Volume @ 10 ul
Date Acquired 1 2014-1-6 10:16:50 Acquired h{' : System Administrator Date Acquired : 2014-1-6 18:40:5 Acquired by : System Administrator
Date Processed  : 2014-1-6 19:32:58 Processed by : System Administrator Date Processed  : 2014-1-6 19: Processed by : System Administrator
<Chromatogram=> <Chromatogram>
my my
g Detactor A Channel 2 230 F] Detector A Ghannel 2 Z30nm|
o =
3 MeQO Ph 300 il MeQ Ph
- o] e
E NO, 200+ NO,
Lo Lo
N ] N 5e
250+ 5e a
E H 100 o H
:
JAN : 2
o o] =
T T T T T T T T T T T
5 10 15 20 25 30 35 10 20 30 a0
min min
<Peak Table> <Peak Table>
Detector A Channel 2 230nm
Peak# Ret. Time Area t Conc. Unit | Mark MName Height | Cone. | Unit | Mark Mame
12.508] 17469304 T0O278T 38.650 M 92019 17.495 M
15.663 5158062 165682 11.424 M 332301 80.589 M
18.388| 17365207 451679 38.469 M B 5513 1.544 M
4 28.896] 5155011 86666 11.417 4] 27.808 43645 801 0.362 W
Tota 45151584 | 1406814 Total 12067748 430633
E\datalzylZYL-2G-77-12-RAC-ADH-85-15-205-230-1.0-2 led E:\datatzyl\ZYL-ZG-77-12-ASY-ADH-85-15-205-230-1.0-x4.lcd



] SHIMADZU

<Sample Information>

w2 LabSolutions

2014-1-6 20:37:40 Page 1/1

Analysis Report

Sampie hlljame : ZYL-ZG-T7-13-RAC-ADH-85-15-205-230-1.0-
Sample | :
Data Filename : ZYL-ZG-77-13-RAC-ADH-85-15-205-230-1.0-3.led
Methed Filename : ZYL-Alcm
Batch Filename
Vial # Sample Type : Unknown
Injection Volume
Date Acquired Acquired by : System Administrator
Date Processed Processed by : System Administrator
<Chromatogram>
my
600 = Detector A Channel 2 230nm|
s MeQ, Ph
500 | |
E MeO
A00-
] cl NO,
o] (L )=
B Ho5f
200
- L /{
o
T 7 T T T 7 T
5 10 15 20 25 kL 35 .
min
<Peak Table>
nm
eal el Time Area Height Cone. Unit_|_Mark Name
10.824| 12481106 580112 35.382 M
2 13.350 5239758 199000 14.854 M
16,268 12 007 M
L 26, 5205797 BE214 14.757 M
[ Total 35275714 1253881

E:\datalzyhZYL-ZG-77-13-RAC-ADH-85-15-205-230-1.0-3.lcd

] SHIMADZU
LabSolutions

2014-1-6 20:39:52 Page 1/1

Analysis Report

<Sample Information>

gamu:e :Eame : Z¥L-ZG-T7-13-A5Y-ADH-85-15-205-230-1.0-x
ample o
Data Filename : ZYL-ZG-77-13-ASY-ADH-85-15-205-230-1.0-x5.led
Method Filename : ZYL-Alcm
Batch Filename  :
Vial # = Sample Type : Unkmewn
Injection Volume @ 10 uL
Date Acquired 1 2014-1-6 19:41:54 Acquired by : System Administrator
Date Processed  : 2014-1-6 20:39:30 Processed by : System Administrator
<Chromatogram>
my
g Detector A Channel 2 2a0nm
1250 = MeQ Ph
1000 MeO O | |
cl NO,
750
(L=
N
500 H o
2501 #
E g g
. A £ 8
T T T T T T
5 10 15 20 25 30 .
min
<Peak Table>
elector A Channel 2 230nm
Pealdi Ret. Time|  Area | T | Conc. | Unit | Mark Name
10.732| 2400909 118208 6.535 M
13.084 | 33851362 1323462 92,138 M
15951 8409 0.770 7]
25.730]  204900] 3856 0.558 M
Total 36739886 1454034
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E:\datalzyl\ZYL-ZG-77-13-ASY-ADH-85-15-205-230-1.0-x5.lcd



2014-1-20 11:20:45 Page 1/1

1 SHIMADZU
L.iif LabSolutions

Analysis Report

<Sample Information>

2014-1-20 10:54:38 Page 1/1

1 SHIMADZU .
will LabSolutions Ana|y3|5 Report
<Sample Information>

Sample Name  : ZYL-ZG-81-1-ASY-ADH-80-20-205-230-1.0-

Sample ID i
Data Filename : ZYL-ZG-81-1-ASY-ADH-80-20-205-230-1.0-led
Methed Filename @ method 1.em

Batch Filename

Sample ?gma : Z¥L-2G-81-1-RAC-ADH-80-20-205-230-1.0-
Sample 3
Data Filename : ZYL-ZG-81-1-RAC-ADH-B0-20-205-230-1.0-.lcd
Method Filename : method 1.lem
Baich Filename:
Vial # S 0-0 Sample Type : Unknown
Injection Volume
Date Acquired Acquired by : System Administrator
Date Processed Processed by : System Administrator
<Chromatogram>
mv
§ Detactor A Channal 2 230nm
= MeQ Ph
500
= MeO | |
400+ & O
* o
Br NO,
300+ (o]
g 9 N
H 59
200
g
&
- /L
o
T I T T 1 T T T
0.0 25 75 100 125 150 175 200
min
<Peak Table>
glector A Chan
Unit Name

Peak# Ret. Time
8.526

Total

1287140

:zz:§

E-\data\zyl\ZYL-ZG-81-1-RAC-ADH-80-20-205-230-1.0-.lcd

200 Sample Type : Unknown
Ejmm;:l;’me ::'Jgﬂl'hzo 10:10:14 Acquired by S Admini
ate i E 8 :10: i . System Administrator
: 2014-1-20 10:53:28 Processed by : System Administrator
<Chromatogram>
m\
] Dietecior A Channel 2 230nm
500 b1
MeQ, Ph
400+
MeO ‘Qib ”
300+
Br NO,
N
1004 g Y
=l & q
A o g
T T T T T T
5 10 15 20 P 30 3B
min
Cone. Unit | Mark Name
267 M
93.135 M
365 M
.233 M
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E:\data'zylZYL-ZG-81-1-ASY-ADH-80-20-205-230-1.0-lcd



2014-B-26 19:28:27 Page 1/1

2013-12-30 19:39:40 Page 1/1

I SHIMADZU

il LabSolutions AnalySiS Report
.ﬂii t:gg?:izlﬁtions AnalYSiS Report <Sample Information>

Sample Name : ZYL-ZG-53-1-ASY-IC-95-5-205-230-1
Sample ID z

<Sample Information> Data Filename  : ZYL-ZG-53-1-ASY-IC-95-5-205-230-2 lcd
gampla Name @ zyl-2g43-31a0i0-95-5:230-205- g‘::;"‘gif;'r‘;‘;':‘ ¢ RUN-D.8.lcm
ample B y %
E'aprilgryrme 2y1:20-41:316016.95.6.230-205-8 o0 Fiod I Sample Type  : Unknown
o Bkl Date Acquired  : 2013-12-19 17:05:52 Acquired b : System Administrator
Vial # :0-0 Sample Type : Unknown Date Processed  : 2013-12-19 18:19:52 Processed : System Administrator
Injection Volume @ 10 ul
Date Acquired 1 2013-12-17 12:39:25 Acquired hyby : System Administrator
Date Processed  : 2013-12-30 19:33:20 Processed : System Administralor <Chromatogram>
<Chromatogram> myv
m 1 ] Detector A Channel 2 230nm
7 Detectar A Channel 2 2300 ] P
100] MeO Ph 4 100+ MeQ Ph
Br O | | 75 Br O |
75 o = o
cl NO, 3 cl NO,
g
50-
s0] O N ° 3 O N p
H O Shoo® g H o Sh
El 25
23] a
I g 2
e g
ol A
o4
L} 1 T T T 1
10 20 30 40 50 80 70
T T T T T o
10 20 30 40 50 60 min
m <Peak Table>
<Peak Table>
gl 2 230nm
Peak; .Time|  Area Height Conc. Unit | Wark Name
ak# Ret. Area Height Cone. Unit_| Mark Name 23,186 38073 580 0.351 M
22,594 2512062 35030 12.468 M 2| 28484 24646 498 0.227 M
2| 2r953| 7336954  105681]  36.415 M 31.121] 10126117 118086 83.421 M
3 30.853 2692252 29957 13.363 M 4 50.063 650347 4475 6.000 M
4]  49.447] 7806704 58227 37.754 M Tolal 10839183 123617
Total 20148013 228906 —
E:\datalzylizyl-2g-41-3-rac-ic-95-5-230-205-8.lcd E:\datal\zy\ZYL-2G-53-1-ASY-1C-05-5-205-230-2 led

114



1] SHIMADZU

L2 LabSolutions

2014-1-20 14:03:40 Page 1/1

Analysis Report

<Sample Information>

gample Il"ijama : ZYL-Z2G-103-1-RAC-1C-85-5-205-230-1.0-
ample :
Data Filename : ZYL-ZG-103-1-RAC-IC-95-5-205-230-1.0- lcd
Method Filename : method 1.lcm
Batch Filename
Vial # 100 Sample Type : Unknown
Injection Volume : 10 uL
Acquired 12014120 11:41:38 Acquired b : System Administrator
Date Processed  : 2014-1-20 12:41:17 Processsd%y : System Adminisirator
<Chromatogram>
my
MeO Pn = Delector A Channel 2 230nm|
2501 £
200+
cl NO, =
150+ O (0] :
N F
H 5i
100+
g *
bl
F &
§ k \
o A
T T T ; T
10 20 30 40 50 _
min
Cone. Unit_|_Mark Name
9.346 M
40.893 M
10. VM
39.415 M

E:\data\zyl\ZYL-ZG-103-1-RAC-IC-95-5-205-230-1.0-lcd

= SHIMADZU
i LabSolutions

2014-1-20 14:03:11 Page 1/1

Analysis Report

<Sample Information>

gamn: Ilgama : ZYL-ZG-103-1-ASY-|C-85-5-205-230+1.0
amp| i
Data Filenama : ZYL-ZG-103-1-ASY-IC-95-5-205-230-1.0-lcd
Maethod Filename : method 1.lem
Batch Filaname
lal 1 00 Sample Type : Unknawn
Injection Volume @ 10 ul
Date Acquired 1 2014-1-20 12:43:116 Acquired b : System Administrator
Date Processed  : 2014-1-20 14:02:39 Prmessed{vy : System Adminisirator
<Chromatogram>
my
= Detector A Ch. 12230
100+ MeOQ, Ph = A, i
3
754
cl NO,
(L=
501 N s
25+
g 3 :
ol R % 2
T T 7 T T T T
10 20 30 40 50 &0 70
min
<Peak Table>
al el. Time Area Haight Cone. Unit_| Mark Name
20,235 | S6ETT 854 0.544 M
25,543 12385 229 0.118 M
30.111] 10341964 103116 98.875 M
48.916 | 48443 375 0.463 [
Total 10459670 104574
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1 SHIMADZU
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<Sample Information>

2014-1-6 17:34:48 Page 1/1

Analysis Report

Ssmp: :gamo Z¥L-ZG-TT-14-RAC-IC-85-5-205-230-1.0-x.
Sampl
Data Filename L-ZG-77-14-RAC-IC-95-5-205-230-1.0-x2 lcd
Method Filename L-Adem
Batch Filename
Vial # 0-0 Sample Type : Unknown
Injection Volume 0 ul .
Date Acquired : 2014-1-8 15:50:10 Acquired b : System Administrator
Date Processed  : 2014-1-6 17:34:31 Flwessedgw : System Administrator
<Chromatogram>
mv
§ Detactor A Channal 2 230nm
7 Meo Ph ]
] Me O | |
cl NO, &
300+ g
Lo ;
N 5
200 H d =
E g
H
100+
1 T T T 1 L} 1 1
5 10 15 20 25 30 35 40
min
<Peak Table>
gtector A Channel 2 230nm
Peak# Rel. Time|  Area Height Conc. Unit_|_Mark Name
14.679| 5894054 137485 11.747 M
16.891] 19256818 504029 38.379 VM
21.566] 5923481 108364 11.806 M
32,351 19101080 250008 38.069 M
Total 50175442 1000515

E:\data\zy\ZYL-ZG-77-14-RAC-IC-95-5-205-230-1.0-x2.led

1 SHIMADZU

i LabSolutions

2014-1-6 17:33:57 Page 1 /1

Analysis Report

<Sample Information>
gamg{e Tlame : ZYL-ZG-T7-14-ASY-|C-95-5-205-230-1.0-x
ample i
Data Filename  : ZYL-ZG-77-14-ASY+IC-85-5-205-230-1.0-x3 led
Method Filename - Z¥YL-Alem
Batch Filename -
Vial # H Sample Type : Unknown
Injection Volume 10 ul
Date Acgquired :2014-1-6 16:53:42 Acquired b : System Administrator
Date Processed  : 2014-1-6 17:33:40 Procsssod{:y : System Administrator
<Chromatogram>
my
e § Detactor A Channel 2 230nsmy|
MeQ Ph ~
500 | |
Me
400
cl NO,
W Lo
5i
H J
200+
=
100 4
g 8 ;
EA /-\
T T T T T T T
5 10 15 20 25 30 35
min
<Peak Table>
et Time Height Cone. Unit_|_Mark Mame
14.746 118457 3625 0.303 M
F: 16.972 652194 17656 666 M
21.464| 33082504 609543 84.520 M
4 32.543 5288603 70518 13.511 M
| Total 39142157 701341
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E:\data\zy\ZYL-ZG-77-14-ASY-IC-95-5-205-230-1.0-x3.led



2013-12-30 18:13:06 Page 1/1 2014-3-17 19:57:53 Page 1/1

I SHIMADZU i SHIMADZU

. .
~ Labsolutions Analysis Report ~ Labsalutions Analysis Report
<Sample Information> <Sample Information>
gmple :\Eama : 2yl-2g-41-1-rac-ic-95-5-230-245-1 gampz réame : ZYL-ZG-6T\TT-4-ASY-1C-85-5-205-230-1.0-
mple 1 ampl ;
Data Filename - zyl-zg-41-1-rac-ic-95-5-230-245-2.led Data Filename : ZYL-ZG-67-77-4-ASY-|C-05-5-205-230-1.0- led
Methed Filename  : wyh-wb-17-rac-ADH-1.0-230-254. lcm Method Filename : mathod 1.lem
Balch Filename - Batch Filename
Vial # 00 Sample Type : Unknown Vial # 100 Sample Type < Unknown
Injection Volume - 10 uL Injection Volume @ 10 ul
Date Acquired 2201312416 2001419 Acquired : System Administrator Date Acquired 1 2014-1-20 14:23:37 Acquired b : System Administrator
Date Processed  : 2013-12-30 18:11:48 Pracessed ; System Administrator Date Processad  : 2014-3-17 19:57:15 Promd{y : System Administrator
<Chromatogram> <Chromatogram>
my my
150+ 8 Detector A Channel 2 254nm) 125+ H Deteciar A Channel 2 230nm
q 3
MeO, (i =
125 1004
cl N02 E 75
75 ®
o 2
@ 50+
50 N 5k °
s g
254 3 25 = B
= B
| Ja s g &
a
o
T T T ; T T T T T T T T T T T T
§ 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Frin min
<Peak Table> <Peak Table>
S elector A Channel 2 230nm
Cone. Unit_|_Mark Name Peak# Ret. Time|  Area Height Cone. Unit_| Mark Name
4866 11.373 M 15.878 94762 2898 0.530 M
39.154 M 18.003 285505 6591 1.587 M
10.495 M 27.798| 15363796 120493 85.934 M
38.978 M 38,208 2134487 22368 11.939 M
Total 17878551 152350
E:\data\zyl\zyl-2g-41-1-rac-ic-95-5-230-245-2 led E:\data\zyl\ZYL-ZG-67-77-4-ASY-IC-95-5-205-230-1.0-lcd
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2013-12-30 14:52:56 Page 1/ 1 2013-12-30 14:55:00 Page 1/1

. Labsolutions Analysis Report L Tvastions Analysis Report

<Sample Information> <Sample Information>
g:mg: plame G EVL-ZOTTG-RACE 020023010 Sample Name  : ZYL-ZG-77-5-ASY-IE-80-10-205-230-1.0
Data Filename  : ZYL-ZG-77-5-RAC-IE-80-10-205-230-1.1.lcd D Elaname | ZYLZGT7-5-ASY-IE-60-10-206-230-1.0 led
Method Filename : method 1.lem Method Filename : method 1.lcm
Batch Filename Batch Filename
Vial # 00 Sample Type + Unknown Vial # ‘00 Sample Type : Unknown
'ﬂ‘li’c"q‘u’?'.”é“ ] ;giual'tz 30 12:18:47 Acquired by System Adminisirator njecion Yoidme | 10uL
i % 12 118 i 2 ¥ ¢ FEEL H z =
Date Processed - 2013-12-30 14:52:41 Processed by : System Administrator BoicAcuired RS M a‘g‘;w’{w : gﬁsm Acminishator
<Chromatogram=> <Chromatogram>
mv my
F F Delector A Channel 2 230nm| 4 = Detector A Channel 2 230nm|
o 3 H
300+
500 MeO MeQ
O 200+ O
250 Cl O NO, cl NO,
° 8 g O ° g
N 5| = & 100+ N g 4
H H -
o s Wy N 8
T T T T T : T T T T
5 10 15 20 25 ) 5 10 15 2 25
mn mn
<Peak Table> <Peak Table>
el 2 230nm elector 4 Channel 2 230nm
eal el. Time Area Height Conc. | Und_| Mark Name Peak#| Ret. Time Area Height Cone. Unit | Mark MName
2.682| 16457233 641844 38.927 M 12.231 328816 13643 2,053 M
2 4.184 546354 35.811 VM 13.579 2024229 TES66 12.639 M
7,688 135354|  12.488 W 16,648 13580272| 376948 84.794 M
L 23.420 10250 12.773 M 22.194 g2z20 2293 0.513 M
Tatal 42277007 1433801 Tota 16015536 473449
E\datalzyl\ZYL-ZG-77-5-RAC-IE-80-10-205-230-1.1.led Eldatalzy\ZYL-ZG-77-5-A5Y -|E-80-10-205-230-1.0.lcd

18
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i LabSolutions

<Sample Information>

Sample Name
Sample ID
Data Filenama

Mathod Filename

Batch Filename

2013-12-30 21:23:36 Page 1/1

Analysis Report

: ZYL-ZG-T7-T-RAC-IC-97-3-205-230-1.0
Y L-ZG-77-7-RAC-IC-87-3-205-230-1.0.fcd
ethod 1.lcm

100 Sample Type + Unknown
Injection Velume 10 ul
Date Acquired 1 2013-12-30 19:44:37 Acquired by : System Administrator
Date Processed @ 2013-12-30 21:23:13 Processed by : System Administrator
<Chromatogram>
mv
50+ Detactor A Channel 2 2300
MeQ T™MS
" w3
at] al NO, #
o (L=
# N
§ H 5m
10 g
B
0
1 1 1 J T ) T
10 20 30 40 50 60 70 BO
min
<Peak Table>
glector A Chan
Peak#| Ret. Time Cone. Unit_| Mark Name
22.756 9,397 [¥]
26.944 39.260 M
45.792 9.112 M
60.348 42,231 M
Total

Ej\datalzyl\ZYL-ZG-77-7T-RAC-1C-87-3-205-230-1.0.lcd

1 SHIMADZU

L LabSolutions

<Sample Information>

2013-12-30 22:23:53 Page 1/1

Analysis Report

gmpla Nnnma : ZYL-2G-T7-7-ASY-1C-97-3-205-230-1.0
mple | :
DalaﬂFnlalame : ZYL-ZG-TT-T-ASY-1C-97-3-205-230-1.0 Jed
Method Filename : method 1.lem
Batch Filename
Vial # 200 Sample Type © Linknawn
Injection Volume 10 ul
Date Acquired ©2013-12-30 21:11:32 Acquired b{ : Systemn Administrator
Date : 2013-12-30 22:23:29 Processed by : System Administrator
<Chromatogram>
my
75 MeQ T™S g Deteclor A Channel 2 230nm
50| cl NO,
(L=
N 5m
H 2
2
5 g
s B
g B
ol } e AN A
T T T T T T
10 20 30 40 50 60 _
min
<Peak Table>
Cone, Unid_|_Wiark Name
.57 M
714 M
83 275 M
14.435 M
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EfdatalzylZYL-ZG-T7-T-ASY-1C-97-3-205-230-1.0.led



2014-3-3 10:13:13 Page 1/1 2014-3-3 10:12:23 Page 1/1

] SHIMADZU

LabSolutions AnaIYSiS Report ...j ﬁ:gg;zlztions AnaIVSiS Report

<Sample Information> <Sample Information>
gamnl; ;Bame ¢ ZYL-2G-147-1-RAC-ADH-95-5-205-230-1- gmplo Il%ama L ZYL-2G-147-1-ASY-ADH-95-5-205-230-1.0-
ampl E mple :
Data Filename : ZYL-ZG-147-1-RAC-ADH-95-5-205-230-1-5.lcd Data Filename : ZYL-ZG-147-1-ASY-ADH-95-5-205-230-1.0-1.led
Method Filename : ZYL-Alem Method Filename ; ZYL-Alem
Batch Filename Batch Filename
Vial # :0-0 Sample Type : Unknawn Vial # :0-0 Sample Type : Unknawn
Injection Volume  : 20 ul X Injection Volume 20 ul
Date Acquired  : 2014-2-28 21:09:02 Acquired by : System Administrator Date Acquired  : 2014-3-3 9:37:41 Acquired by : System Administrator
Date Processed  © 2014-3-3 10:10:32 Processed by : System Administrator Date Processed  : 2014-3-3 10:11:34 Processed by : System Administrator
<Chromatogram> <Chromatogram>
o v
= Detecior A Ghannel 2 230nm
§ Detector A Channel 2 230nm Ph %
250+ e Ph M
150+ €
Me.__~ s
2004 5 S —
2 — NO.
cl Mg 2
150 H cl Mg NO 1004 o
o -
N N s :
1004 H 6
50
£l g -
50 & :og
o ) S— g
o]
T I ; T ! 5 10 15 20 25
10 20 a0 40 50 i
min
<Peak Table>
el 2 230nm
Height Conc. | Unit_| Mark Name eak# Rel. Iime| Area | Height | Conc. | Unit | Mark Name
262254 39.748 M 16.881 2317288 60251 18.15% M
47456 10.191 M 2] 20,974 10166657 180313 79.668 M
| 154844] 38712 M 23891 217675 3858 1.708 \
X 39366 11.349 M 4] 26598]  59681] 1205 0.468 X
Total 25862001 503921 | Total 12761301 245667
Erdatalzyl\ZYL-ZG-147-1-RAC-ADH-95-5-205-230-1-5.lcd E\datalzy\ZYL-ZG-147-1-ASY-ADH-85-5-205-230-1.0-1.lcd
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2015/8/3 21:31:06 Page 1/1

Analysis Report

<Sample Information>

2015/8/3 21:30:16 Page 1/1

Analysis Report

<Sample Information>
Sample Name y-cr-36-rac Sample Name : czy-cr-35-as
Sample ID Sample 1D H
Data Filename =Cr-36-rac-rac-0d-75-25.lcd Data Filename : -35-as-04-73-25)ed
Method Filename IN-1.0.lcm Method Filename © RUN-1.0.lcm
Balch Filename Batch Filename -
Vial # -1 Sample Type : Unknown ial # 111 Sample Type : Unknown
Injection Volume OulL Injection Violume - 10 ul
Date Acquired 1150671 15:45:39 Acquired by - System Administrator Date Acquired - 2015/6/1 16:01:22 Acquired byhy : System Administrator
Date Processed  : 2015/6/1 16:13:38 Processed by - System Administrator Date Processed  : 2015/8/1 16:16:32 Processed : System Administrator
<Ch g <Chromatogram>
my my
100 g Detector A Channel 2 230nm( 2 Datactor A Channal 2 230nm
|2
i
751 | | 4
g 200
& | 1
@
7 |'"II | ||
[ | | 8
[ | | . /\o 1004
25 | |'||| \ A\
|I | I" [\ 1 § ?
/ \ ] <
o3t L s o] SN
0.0' o .2‘.5. o ‘5}0. o -?is' o .16.0- o -12‘.5- . D.U‘ ’ 2‘5‘ ’ S‘D‘ o ‘7.‘5‘ o |0D‘ o ‘125 o _‘
<Peak Table> - <Peak Table> -
%Eghm | m Eﬂnﬂm&ﬁh&nﬂﬁ!&ﬁﬂmﬂ
Pe: Ret. Time Area Height Conc. ‘cak# Ret. Time Asea Height Conc.
.210 1392478 57891 16.445 1 6.220 506029 184 3151
2 995 2874282 88157 33.945 2 7.008 1023721 24198 6.374
392 1446737 31148 17.086 3 9.353| 13217813 283217 B82.304 Ph
4| 11.996| 2753962 41604 32.524 4] 12017 1312108 21617 8170 AcHN
Total 8467457 228800 [Total 16050871] 347486
AcHN Ph O |
O f cl NO,
al NO, o
N o
o H
N
H 9

Dr\Data\caozhongyan\czy-criczy-cr-36-rac-rac-0d-75-25 led DiiData\caorhongyan'czy-criczy-cr-35-as-0d-75-25. led
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Operator:dell Timebase:U-3000 Sequence:czy-3

Page 11
2015-12-5 3:44 T4

278 czy-cr-69-4-as-ad-90-10-1-230

200+

Me
E

Br
NS

NO,

1 -19.600
o
N 10

Sample Name: czy-cr-69-4-as-ad-90-10-1-230 Injection Volume: 20.0
Vial Number: 384 Channel: Uv_vis_1
Sample Type: standard Wavelength: 230
Control Program:  czy Bandwidth: n.a.
Quantif. Method:  czy Dilution Factor: 1.0000
Recording Time: ~ 2015-9-9 23:04 Sample Weight: 1.0000
Run Time (min): 48.00 Sample Amount: 1.0000
250_@-3 #278 [modified by dell czy-cr-69-4-as-ad-80-10-1-230 uv_ Vvis_ 1
mAL WVL:230 nm|

50. min|
0.0 5‘0 10.0 15‘.0 200 250 Sd.O 35‘.0 46.0 i 48.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %
1 19.60 n.a. 143.521 107.195  31.86 na. BMB*
2 24.35 na. 52.716 60.826  18.08 n.a. BM *
3 34.74 na. 95438 107.222 3187 na. BMB*
4 4522 na. 39.073 61.168  18.18 na.___ BMB*
Total: 330.747 336412 100.00 0.000
Chromeleon (c) Dionex 1996-20068
default/Integration Version 6.80 SR8a Build 2643 (158225)

Operator:dell Ti U-3000 czy-3 Page 1-1
2015-12-5 343 F°F
290 czy-cr-T4-as-ad-90-10-1-230
Sample Name: czy-cr-T4-as-ad-90-10-1-230 Infection Volume: 200
Vial Number: 396 Channel: uv_vis_1
Sample Type: standard Wavelength: 230
Control Program:  czy Bandwidith: n.a.
Quantif. Method:  czy Dilution Factor: 1.0000
Recording Time:  2015-10-4 17:28 Sample Weight: 1.0000
Run Time (min): 49,33 Sample Amount: 1.0000
350-C2y-3 #290 [modified by dell] czy-cr-T4-as-2d-90-10-1-230 uv_vIS_1
mAL WVLZ30 nm|
Br
300 4 - 4561
I
1 MeO O Il
| @ |
1 NO |
200 F. 2 |
o |
N 10 |
N |
] |1
100 | |
1-19.927 |
A |1
I |1
I [\
I 2-24.640 3-35307 |
0 M - — L& 7= — Lo~ L —
oo 50 10.0 15.0 200 250 300 aso 40.0 49‘.3
Neo. | Ret.Time Peak Name Height MArea Rel.Area Amount Type
min mAU _ mAU*min o
1 19.93 n.a. B80.639 54,374 11.07 n.a. BMB*
2 24 64 na. 5.754 5.389 1.10 na.  BMB*
3 353 n.a. 5574 5.492 1.12 n.a. BMB*
4 4561 n.a. 200.772 426060 B6.72 na.__ BMB*
Total: 382.740 491.324 100.00 0.000

default/integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SRBa Build 2643 (158225)



i SHIMADZU

i LabSolutions

<Sample Information>

2014-8-19 21:03:35 Page 1/1

Analysis Report

Sample Name : ZYL-ZJ-63-RAC-|E-90-10-205-230-1-
Sample ID B
Data Filename  : ZYL-ZJ-63-RAC-IE-80-10-205-230-1- led
Method Filename : ZYL-Alcm
Batch Filename  :
Vial # 1 0-0 Sample Type : Unknown
Injection Volume : 20 uL
Date Acquired :2014-8-19 16:01:11 Asquired b : System Administrator
Date P 1 2014819 17:32:39 Fraoossed‘i:y : System Administrator
<Chromatogram>
my
E Dgtaclar A Channel 2 230nm
MeO, Ph B =
75
MeO O‘ g
Br NO, = N
50 0 =
N &
H 11
25+
o
T T T T T T T ;
5 10 15 20 5 30 35 40
min
<Peak Table>
Detector & Channel 2 230nm
Peak# Ret. Time Area Height Conc. Unit Mark MName
7.289] 2387102] 56657 12.786 W
2| 22.299| 6381819 76591 34.042 M
24.712 2935218 43329 15.657 VM
4 1.631 7033029 88531 37.515
Total 18747168 265508

E:\datalzy/\ZYL-ZJ-63-RAC-IE-00-10-205-230-1-.lcd
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Analysis

2014-9-8 21:51:59 Page 1/ 1

Report

<Sample Information>
Sample Namea : Z¥L-ZJ-63-AS8Y-|E-80-10-205-230-1-
Sample ID i
Data Filename  : ZYL-ZJ-63-ASY-|E-00-10-205-230-1- led
Method Filename : ZYL-Alcm
Batch Filename
Wial # 100 Sample Type : Unknown
Injection Volume - 20 ulL
Date Acquired 1 2014-8-18 16:47:01 Acquired by : System Administrator
Date Processed  : 2014-8-8 21:50:12 Processed by : System Administrator
<Chromatogram>
my
g Delector A Channel 2 Za0nm
500+ 2
= MeO Ph
400+ MeO O‘
Br NO,
N n
200+
100+
g
N ]
T T T T T T T T
5 10 15 20 25 30 35 40
min
<Peak Table>
gtector & Channel 2 230nm
Peak# Ret. Time Area | Height | Conc. Unit | Mark MName
1] 17.085] 20684263 509082 65,274
2] 25.082 151272 2597 0.726 M
Total 20835535 511678

E\data\zy\ZYL-ZJ-63-A5Y-IE-80-10-205-230-1-.lcd



2015/1/24 17:10:04 Page 1/1 2015/1/24 17.08:08 Page 1/1

Analysis Report Analysis Report

<Sample Information> <Sample Information>
Sample Name y-cp-134 Sample Name : czy-cp-139

Sample ID Sample ID .
Data Filename czaf-cp-l!ﬂ-rsoie-?s-zs,lnd Data Filename : czat-cp-l!ﬂ-as-ia-'fizs.lm
Method Filename : 1.0.lcm Method Filename : 1.0.lcm
Batch Filename Balch Filename  :
ial # Sample Type : Unknown ial # 1141 Sample Type : Unknown
Injection Volume uL Injection Volume @ 20 ul
Date Acquired 15/1/24 14:26:16 Acquired by - System Administrator Date Acquired 1 2015/1/24 13:02:45 Acquired by : System Administrator
Date Processed  : 2015/1/24 17:09:44 Processed by : System Administrator Date Processed  : 2015/1/24 14:28:39 Processed by : System Administrator
<Ch g <Ch g
my my
-] Detector A Channel 2 230nm| 200-) Dg‘wmllchmnalz 230nm|
-
g |
] |
150- ‘ \
. \
100+ g \
g &
10+ ‘ | 5 g 5o a
=
J."U i ﬂ A ' I 2e | |
\ =
ol S A A | ol AN | o~ |
10 20 ) 40 50 &0 70 B0 10 20 0 a0 50 ) 70 80
<Peak Table> - <Peak Table> -
wwﬂhm % %%ﬁmm
Pe. Ret. Time Area Height Conc. Pe. Ret. Time Area Height Conc.
21.843 470314 11001 11.052 21.996 3211730 76202 4.296
2 23.479 1680155 34881 39.481 2 23.858 348371 7622 0.466
3 27.380 460556 8632 10.822 3 27.770 285432 5306 0.382 o)
L 70.706 1644583 38.645 1) L 63.030 | 70920803 203263 94,857 Ph
Total 4255609 60111 Ph Total 74766336 292393
PMP,
PMR F NO;
E NO,
O
o N
N H 12
H 12
DD g cplezy-cp-134-rac-ie-75-25.led DAAD: gy cp\czy-cp-134-as-ie-75-25.led
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Operator:dell U-3000

q ezy-3

Page 1-1
2015-1-14 10:45 F°F

55 czy-cp-117-rac-od-80-20-1-230

Sample Name: czy-cp-117-rac-0d-80-20-1-230 Injection Velume: 200
Vial Nurnber: 154 Channel: uv_vis_1
Sample Type: standard Wavelength: 230
Confrol Program:  ¢zy Bandwidth: na.
Quantif. Method:  czy Dilution Factor: 1.0000
[Recording Time:  2014-12-22 16:56 Sample Weight: 1.0000
[Run Time (min): 990 Sample Amount: 1.0000
100_21-3”‘55 modified by dell] czy-cp-117-rac-od-B0-20-1-230 Uv VIS 1
mAL WVL:230 nmi
14940
B0
II\IH Boc
60 PMR
N-g
27700
(0]
40| N 13
20
e e S —
an il
T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 8.00 7.00 8.00 9.90
No. | ReL.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min k)
1 4.94 na. 89195 32085 49.94 na. BMB*
2 7.70 n.a. 48.828 32169 50.06 n.a. EME
Total: 138.023  64.257 100.00 0.000

default/integration

Chromelecn (c) Dionex 1996-2006
Version 6.80 SRBa Build 2643 (158225)
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Operator:dell Timebase:U-3000 Sequence:czy-3

P
2015-1-14 10:15 F5

54 czy-cp-118-as-0d-80-20-1-230

Sample Name:  czy-cp-118-as-0d-80-20-1-230 Injection Volume:  20.0

Vial Number: 153 Channel: uv_vis_1
Sample Type: standard Wavelength: 230
Control Program:  czy Bandwidth: n.a.
Quantif. Method:  czy Dilution Factor: 1.0000
Recording Time:  2014-12-22 16:45 Sample Weight: 1.0000
[Run Time (min): 10.24

Sample Amount: 1.0000

400—S2y-3 #54 [modified by dell]
mAL

czy-cp-118-as-0d-80-20-1-230

UV VIS 1
WVL:230 nm
II\IH Boc 2-7.620
PMP, \
300- \N ~B | I|
Il
o [
N 13 |1
H | |
200 |
|
|
| i
[
\
100 | |
\
\
50 : : min
T T T T 1
00 13 25 3B 50 63 75 88 10.2
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min Y
1 4.96 na. 57.395 19.255 860 na. BMB"
2 7.62 n.a. 338,152 204673 9140 na___ BMB*
Total: 385547 223928 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration

Version 6.80 SRBa Build 2643 (158225)

1-1



2014-6-14 10:18:18 Page 1/1 2014-9-8 17:28:58 Page 1/1

§ SHIMADZU : § SHIMADZU :
i LabSolutions AnaIySIS Report w8 LabSolutions AnaIySIS RepOrt
<Sample Information> <Sample Information>
Sample Name ! Z¥L+Z1-145-RAC-ADH-95-5-205-230- 1+ Sample Name : ZYL-21-145-ASY-ADH-95-5-205-230- 1
Sample ID z Sample 1D :
Data Filename : ZYL-Z1-145-RAC-ADH-85-5-205-230-1-.lcd Data Filename : ZYL-ZI-145-A5Y-ADH-95-5-205-230-1-.lcd
Method Filename : Z¥L-Alcm Method Filename : ZYL-AJdcm
Batch Filename Batch Filename
Vial 100 Sample Type = Unknown Vial # 1 0-0 Sample Type : Unknown
Injection Volume @ 20 ul Injection Velume 20 ulL
Date Acquired 1 2014-6-14 9:16:47 Acquired : System Administrator Date Acguired : 2014-6-14 9:46:21 Acquired b : System Administrator
Date Processed  : 2014-6-14 9:45:45 Processed : System Administrator Date Processed  : 2014-9-8 17:28:43 Pmoeseed&y : System Administrator
<Chromatogram> <Chromatogram>
my my
£ Detector A Channel 2 230nm 300-] T3 Deleclor A Channel 2 230nm
o] EE
NO "
2 3 250 NO,
EtO Ph 5
cl F = siio] EtO Ph
100 o Cl N
*>=o
N
H 1504 N
50 14 g 100+ 14
&
50 E g
H 10 15 20 25 5 10 15 2 25
min min
<Peak Table> <Peak Table>
el 2 230
%ﬁ Eet. %Ime _m;m Height Cone. Unit_|_Mark Name %ﬁ Eet. %Ime Cone. Unit_|_Mark Name
13.370 4132552 163934 38.248 13.374 43,419 M
2| 14880 279285 44801 11.840 SV 2| 14624 46.290 MV
19.844 4130180 109392 38.227 v 19.862 7.764 M
4] 21811 262469 29503 11.685 v 4] 21844 2.526 M
Total 10804485 347431 Total

E:\data\zy\ZYL-ZI-145-RAC-ADH-95-5-205-230-1- led E\datalzyl\ZYL-ZI-145-A5Y-ADH-95-5-205-230-1- led
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Operator:dell Timebase:U-3000 Sequence:czy-3

Page 1-1
2015-1-14 9:26
45 czy-cp-115-rac-0z-90-10-1-230
Sample Name: czy-cp-115-rac-0z-90-10-1-230 Injection Volume: 200
Vial Number: 144 Channel: uv_vis_1
Sample Type: standard Wavelength: 230
Control Program:  czy Bandwidth: n.a.
Quantif. Method:  czy Dilution Factor: 1.0000
Recording Time:  2014-12-17 14:39 Sample Waight: 1.0000
Run Time {min): 12,57 Sample Amount: 1.0000
50,0—CZy-3 #45 [modified by dell] czy-cp-115-rac-oz-80-10-1-230 UV VIS 1
AU 18840 WVL230 nrj
i
| 2-e3
50.0 | | lr,l
(| NHBoc
40.0-
EtO_ N«
[ || cl Boc
30.0- | [ ] | (0]
[ ] N
| | | H 15
20.0- | [
|
1
[ 1] |
10.0- T -
| 1 \
| |8
0.0+ o e !
-10.0 T T T T mlLl'
0.0 2.0 40 6.0 80 10,0 126
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min Y
1 5.54 na. 55.898 22179 4990 n.a. BM*
2 6.33 n.a. 49.340 22,270 50.10 n.a. M*
Total: 105.238 44.445 100.00 0.000
Chromeleon (c) Dionex 1996-2006
default/Integration

Version 6.80 SRBa Build 2643 (158225)

Operator:dell Timebase:U-3000 Sequence:czy-3

Page 1-1
2015-1-14 927 F°F

48 czy-cp-114-as-0z-90-10-1-230
Sample Name: czy-cp-114-a5-02-90-10-1-230 Injection Volume: 200
Vial Number: 147 Channel: Uv_VIs_1
Sample Type: standard Wavelength: 230
Conlrol Program:  czy Bandwidth: n.a.
Quantif, Method:  czy Dilution Factor: 1.0000
R Time: 2014-12-18 9:12 Sampla Weight: 1.0000
Run Time {min): 862 Sample Amouni: 1.0000
140 czZy-3 #48 [modified by dell] czy-cp-114-as-02-90-10-1-230 UV VIS 1
maL WVLZ30
2-6273
f\
] NHBoc Ill
100 cl EO_ N~ Boc | |
] * |
N
75
H
50-]
25
o S
an ] mis
000 100 200 300 400 500 600  7.00 T se2
No. | Ret.Time Peak Name Height Area Rel Area Amount Type
min mAU  mAU*min %
1 553 na. 8.085 2763 4.43 na.  BMB®
2 6.27 na. 124736 55601 9557 na___ BMB"
Total: 132.821 62.364  100.00 0.000

defaultIntegration
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Chromeleon (c) Dionex 1996-2006
Version 6.80 SR8a Build 2643 (158225)



