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General

Unless otherwise noted, all moisture or oxygen-sensitive reactions were carried out under an argon atmosphere
in oven or heat-dried flasks. All the solvents used were purified according to the standard procedures: THF (Na),
CH,CL, (CaH,), toluene (Na), and Et,O (Na). All commercially available reagents were used as received. All reactions
were monitored by thin-layer chromatography (TLC) on silica gel Fas4 plates using UV light as visualizing agent (if
applicable), and a solution of ammonium molybdate tetrahydrate (50 g/L) in EtOH followed by heating as developing
agents. The products were purified by flash column chromatography on silica gel (300—400 meshes) from the Anhui
Liangchen Silicon Material Company in China.

Proton nuclear magnetic resonance ("H NMR) and carbon NMR (**C NMR) spectra were recorded in CDCl;
(unless otherwise stated). 'H (400 MHz) and *C (100 MHz) were performed on 400 MHz spectrometers. Chemical
shifts were denoted in ppm () and calibrated by using residual undeuterated solvent (CDCl; (7.26 ppm), DMSO-djs
(2.50 ppm) or tetramethylsilane (0.00 ppm)) as internal reference for 'H NMR and the deuterated solvent (CDCl;
(77.00 ppm), DMSO-ds (39.70 ppm) or tetramethylsilane (0.00 ppm)) as internal standard for *C NMR. The
following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, dd =
double doublet, td = triple doublet, dt = double triplet, dq = double quartet, br = broad, m = multiplet. The mass data
were recorded on a GCMS-QP2010 SE mass spectrometer by means of the ESI technique, and the relative intensity
(%) is given in brackets. High-resolution mass spectral analysis (HRMS) data were measured on a Bruker ApexII mass
spectrometer by means of the ESI technique. The IR spectra were recorded on Nicolet Nexus 670 FT-IR spectrometer.
The X-ray single-crystal determination was performed on a Bruker APEX II X-ray single crystal diffractometer. Optical
rotations were measured using a 0.1-mL cell with a 1.0-cm path length on Rudolph Autopol IV automatic polarimeter,
and concentrations (c) were reported in gx(100 mL) . Analytical HPLC was recorded on a HPLC machine equipped
with Waters 1525 Binary HPLC Pump and Waters 2998 Photodiode Array Detector (Waters HPLC machine). The
chiral stationary phase was Daicel Chiralpak® IA-3/1B-3/IC-3/1E-3 column (@ = 0.46 cm, length = 25.0 cm). The
melting points were measured on a Kolfer melting point apparatus without calibration (Beijing Tech Instrument Co.,

LTD).

1. Preparation of para-Quinone Methides (p-QMs)

The para-Quinone Methides 1a-1p," 1q," 1r,' 1s,'* 1" and 1u' were prepared according to the reported

methods. The preparation of 1j referred to the reported procedure for 1a'* was as follows:

0]
OH CHO piperdine tBu tBu
t-Bu t-Bu COMe  t5)uene, reflux
+ R —— CO,Me
then Ac,0

1j-A 1j-B 1j

In a Dean-Stark apparatus, the solution of 2,6-di-tert-butylphenol 1j-A (4.12 g, 20 mmol) and methyl 2-
formylbenzoate 1j-B (3.28 g, 20 mmol) in toluene was heated to reflux for 1 h. Piperidine (4 mL, 40 mmol) was added
dropwise via the syringe within 2 h and then held to reflux for 3 h. After cooling just below the boiling point of the
reaction mixture, acetic anhydride (3.8 mL, 40 mmol) was added and stirred for 20 min. Then the mixture was poured
into ice-water and extracted with CH,Cl,. The combined the organic layers were dried over Na,SO,. After the removal

of the solvent, the residual was purified by flash column chromatography purification on silica gel (petroleum

ether/CH,Cl, = 20:1) to afford the yellow solid product 1j (1.68 g, 24% yield). '"H NMR (400 MHz, CDCl;) § = 8.09
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(d,J =79 Hz, 1H), 7.74 (s, 1H), 7.58 (t, ] = 7.6 Hz, 1H), 7.45 (t, ] = 7.6 Hz, 1H), 7.34 (d, ] = 7.6 Hz, 1H), 7.16 (s,
1H),7.10 (s, 1H), 3.88 (br, 3H), 1.32 (s, 9H), 1.21 (s, 9H) ppm. *C NMR (100 MHz, CDCL;) § = 186.5, 166.8, 149.0,
147.7,142.7,137.3,134.9, 132.2,131.9, 131.3, 131.1, 129.4, 128.7, 127.9, 52.2, 35.2, 34.9, 29.40, 29.36 ppm. MS (70
eV, EI): m/z (%) =352 (100) [M]*, 337 (55) [M—CH,]*,320 (34),309 (58), 305 (93),295 (25),277 (38),263 (73),
249 (30), 203 (21), 149 (26), 91 (20), 57 (38). IR (KBr) & = 3408, 3067, 2953, 2910, 2864, 1710, 1612, 1552, 1480,
1437, 1359, 1263, 1229, 1137, 1081, 934, 885, 822, 749, 710 cm™,

2. Preparation of Oxindoles

The 3-substituted oxindoles 2a-2d,* 2£-21,* 2n-2p,™ 2r,* 2t-2y,* 2¢,” 2m,* 2q,* and 2s* were prepared

according to the reported methods. The preparation of 2v—2y referred to the reported procedure for 2a* was as follows:

OMe

X 2
5 ‘\\ 1) 4-MeOCgHsMgBr, THF
6 N 2) SnCly, AcOH
7 H Conc. HCI, reflux
2v-A: X = 5-Br 2v: X =5-Br
2x-A: X = 6-Br 2x: X =6-Br
2y-A: X=7-F 2y: X=7-F

A freshly prepared solution of 4-MeOCsH4MgBr in THF (12 mmol) was added dropwise to a stirred suspension
of substituted isatin (5.0 mmol) in THF (30 mL) at 0 °C under argon. The mixture was allowed to warm to room
temperature and stirred until the starting material was consumed. The reaction mixture was diluted with ethyl acetate,
cooled in an ice-bath, and then quenched with 1N HCI. The aqueous layer was extracted with ethyl acetate, and the
combined organic layers were washed with water and brine and then dried over Na,SO,. After the removal of the
solvent under reduced pressure, the crude product was directly used for next step without further purification.

The crude product obtained above was dissolved in AcOH (15 mL), followed by the sequential addition of SnCl,
(1.4 g, 7.5 mmol) and conc. HCI (1.5 mL). The resulting mixture was heated to reflux for 3~4 h at 120 °C, and cooled
to room temperature. After the removal of the solvent under reduced pressure, the residual was diluted with ethyl
acetate (30 mL) followed by the slow addition of the saturated aqueous solution of Na,COs. The mixture was extracted
with ethyl acetate, and the combined organic layers were washed with water and brine, and then dried over Na,SO.,.
After the removal of the solvent, the flash column chromatography purification on silica gel (petroleum ether/ethyl

acetate = 3:1) afforded the product 2v, 2x and 2y.

OMe

Br-
O 0
N

H
2v

2v: white powder (0.96 g, 60% yield). "H NMR (400 MHz, DMSO-ds) § = 10.68 (br, 1H), 7.43 (dd, ] = 8.3, 1.8 Hz,
1H), 7.18 (s, 1H), 7.13-6.83 (m, SH), 4.77 (s, 1H), 3.77 (s, 3H) ppm. *C NMR (100 MHz, DMSO-ds) § = 177.2,
158.7, 142.2, 133.2, 130.9, 129.6, 129.1, 127.6, 114.4, 113.4, 111.6, 55.3, 51. 2 ppm. MS (70 eV, EI): m/z (%) = 319
(78) [M (*'Br)]*, 317 (77) [M (Br)], 304 (8) [M (*'Br) — CH;]*, 302 (8) [M (”Br) — CH;]", 290 (31), 288 (32),
276 (21),274 (22),238 (100) [M—Br]*, 210 (18),195 (16), 167 (32), 152 (16),76 (14),63 (13).IR (KBr) & = 3186,
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3042, 2834, 1715, 1706, 1613, 1583, 1511, 1475, 1303, 1251, 1214, 1180, 1161, 1110, 1030, 906, 827, 819, 736, 629,
577,561,521 cm™.

OMe

(O
o

H
2x

Br

2x: white powder (0.91 g, 57% yield). "H NMR (400 MHz, DMSO-dg) § = 10.67 (br, 1H), 7.17-7.06 (m, 4H), 6.99 (d,
J=7.9Hz, 1H), 6.93 (d,] = 8.6 Hz, 2H), 4.70 (s, 1H), 3.76 (s, 3H) ppm. *C NMR (100 MHz, DMSO-ds) § = 177.5,
158.7, 144.6, 129.9, 129.6, 129.1, 126.7, 124.4, 120.7, 114.3, 112.4, 55.2, 50.8 ppm. MS (70 €V, EI): m/z (%) = 319
(62) [M (®Br)]%, 317 (61) [M (™Br)]*, 304 (9) [M (*Br) — CH,]*, 302 (9) [M (”Br) — CH,]", 290 (24), 288 (25),
276 (16),274 (16),238 (100) [M —Br]*, 195 (12), 167 (20), 152 (15), 139 (18), 76 (11), 69 (9), 63 (10). IR (KBr)
0=3214,2836,1713,1612,1586, 1511, 1480, 1448, 1319, 1247, 1241, 1178, 1109, 1032, 929, 856, 822, 803, 750, 684,
646, 587,576,516 cm™.

OMe

(O
(=

I N
2y
2y: white powder (0.65 g, 51% yield). '"H NMR (400 MHz, CDCL;) § = 8.34 (br, 1H), 7.17-7.10 (m, 2H), 7.07-6.83
(m, SH), 4.63 (s, 1H), 3.79 (s, 3H) ppm. *C NMR (100 MHz, CDCl;) § = 177.5, 159.2, 146.9 (d, Jcr = 244.2 Hz),
132.4 (d, YJcr = 3.0 Hz), 129.4, 128.8 (d, *Jcr = 12.1 Hz), 127.8, 123.3 (d, }Jcr = 5.8 Hz), 120.9 (d, *Jcr = 3.4 Hz),
115.3(d,¥Jcr =17 Hz), 114.4,55.3,51.8 (d, “Jcr = 2.3 Hz) ppm. MS (70 eV, EI): m/z (%) = 257 (100) [M]*, 242 (15)
[M — CH;]%, 228 (52), 214 (40), 198 (14), 185 (26), 120 (7), 93 (6), 69 (6). IR (KBr) © = 3149, 3035, 2837, 1712,
1641, 1612, 1582, 1515, 1490, 1468, 1456, 1421, 1322, 1302, 1253, 1211, 1177, 1149, 1108, 1049, 1030, 1004, 825,
772,733,715,667, 589, 580, 521, 507, 470, 432 cm™.

3. Preparation of Chiral Catalysts

The chiral thiourea catalysts (4a and 4b)* and the chiral squaramide catalysts (4c—4j)* were prepared according

to reported procedures.
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4. The Condition Optimizations for Asymmetric Catalytic 1,6-Conjugate Addition

4.1. The Screening of Catalysts®

o)
tBu BB o Cat. (0.1 equiv)
Base (1.5 equiv)
+ _—
07" >N CH,Cly, 20 °C
|
Ph” H Y
1a 2a
=
OMe
N
NN OO
N~ S;‘\N,H
Ar

NN
N~ H
o= N
R
o]

4d (R = 3,5-(CF3),CgHg) 4h (R = vinyl, R? = H)

4e (R =Bn) 4i (R' = vinyl, R? = OMe)

4f (R = (S)-1-methylbenzyl) 4j (R' = Et, R =OMe)

4g (R = (1S,2R)~(2-hydroxy)-indan-1-yl)

Entry Cat. Base t[h] Yield [%]° dr ee [%]%

1 4a / 96 NR / /
2 4a K,CO:s; 18 93 5:3 19 (0)
3 4b K,CO; 23 91 5:3 0(0)
4 4c K,CO; 24 97 8:3 -11(0)
S 4d K,CO:; 23 93 4:1 37 (21)
6 4e K,CO; 13 94 4:1 64 (24)
7 af K,CO; 12 95 4:1 64 (21)
8 4g K,COs 28 87 3:1 51(13)
9 4h K,CO; 12 95 4:1 79 (17)
10 4i K,CO; 9 94 S:1 80 (9)
11 4j K,COs 8 93 7:2 74 (12)

“Unless otherwise stated all reactions were performed with 1a (0.0S mmol) and 2a (0.05 mmol)
in the presence of catalyst 4 (0.005 mmol) and K,COj3 (0.075 mmol) in CH,CL (1.0 mL) at 20
°C. "Yield of isolated product. ‘Determined by HPLC. “Determined by HPLC analysis using a
chiral stationary phase. ‘Enantiomeric excess of minor diastereoisomer in the parentheses. NR =
No reaction.
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4.2. The Screening of Solvents®

4i (0.1 equiv) tBuU
KoCOj3 (1.5 equiv)
2wty

Solvents
20°C

Entry Solvents t [h] Yield [% ] dr ee [%]%
1 toluene 13 94 2:1 56 (5)
2 p-xylene 13 94 5:3 50 (3)
3 PhCF; 8 97 5:1 77 (13)
4 mesitylene 13 89 5:3 53(3)
5 CH,CL, 9 94 5:1 80 (9)
6 (CH,CI), 10 94 9:2 80 (22)
7 CHCl, 13 91 9:2 67 (14)
8 t-BuOMe 7 95 10:3 22.(5)
9 Et,O 7 96 5:1 60 (19)
10 THF 1.0 98 13:1 90 (73)
11 1,4-dioxane 1.5 97 3:1 25(9)
12 AcOEt 1.5 98 10:1 85 (60)
13 acetone 0.5 98 6:1 55(43)
14 CH;CN 4 94 3:2 0(0)
15 CF;CH,OH 96 68 6:1 15(3)
16 n-hexane 96 75 3:2 33(2)

“Unless otherwise stated, all reactions were performed with 1a (0.05 mmol) and 2a (0.05 mmol)
in the presence of the catalyst 4i (0.005 mmol) and K,CO; (0.075 mmol) in the indicated
solvents (1.0 mL) at 20 °C. "Yield of isolated product. ‘Determined by HPLC. “Determined by
HPLC analysis using a chiral stationary phase. ‘Enantiomeric excess of minor diastereoisomer in

the parentheses.

4.3. The Screening of Bases”

t-Bu
Ph 4i (0.1 equiv) “
(@) N THF, 20 °C

H

2a
Entry Base Equiv (Base) t (h) Yield[%]° drf ee [%]%
1 K;P0O4.3H,0. L5 1.0 99 6:1 79 (65)
2 KF.2H,0 L5 7.5 92 17:1 92 (69)
3 KOAc L5 2.5 96 15:1 92 (69)
4 Ca(OAc), L5 72.0 44 13:1 90 (69)
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5 Li,COs 1.5 36.0 90 11:1 91 (73)
6 Na,CO; L5 6.0 97 17:1 94 (79)
7 K,CO; 1.5 1.0 98 13:1 90 (73)
8 Cs,CO; 1.5 1.2 76 5:2 0(6)

9 NaHCO; L5 12.0 94 13:1 94 (77)
10 Et;N L5 48 88 14:1 93 (75)
11 i-Pr,NEt 1.5 48 85 14:1 85(53)
12 DBU 1.5 0.7 92 5:1 36 (25)
13 DABCO 1.5 33 91 12:1 95 (83)
14 DMAP 1.5 10 93 17:1 92 (71)
15 2,6-lutidine 1.5 36 64 18:1 93 (75)
16 / / 72 36 13:1 93 (65)
17 Na,CO; 0.8 6 92 17:1 94 (78)
18 Na,CO; 1.0 6 94 17:1 94 (77)

“Unless otherwise stated all reactions were performed with 1a (0.05 mmol) and 2a (0.05 mmol) in the
presence of the catalysts 4i (0.005S mmol) and bases (the amount is indicated in the table) in THF (1.0
mL) at 20 °C. *Yield of isolated product. ‘Determined by HPLC. “Determined by HPLC analysis using
a chiral stationary phase. ‘Enantiomeric excess of minor diastereoisomer in the parentheses. DBU = 1,8-
diazabicyclo[5.4.0]Jundec-7-ene; DABCO = 1,4-diazabicyclo[2.2.2]octane; DMAP = 4-

dimethylaminopyridine.

4.4. The Screening of Catalyst Amounts and Reaction Temperature*

4i(cat)  tBu
Na,CO; (1.5 equiv)
B — e

THF, Temp.

Entry 4i (equiv) Temp. (°C) t[h] Yield [%]° d.rf ee [%]%
1 0.025 20 13 88 17:1 87 (57)

2 0.05 20 10 94 17:1 92 (71)

3 0.1 20 6 96 17:1 94 (78)

4 0.15 20 5 97 17:1 96 (88)

5 0.2 20 4 97 17:1 96 (86)

6 0.1 0 12 96 15:1 96 (85)

8 0.1 -20 14 94 34:1 98 (83)

9 0.1 —40 18 96 51:1 99 (90)

“Unless otherwise stated all reactions were performed with 1a (0.05 mmol) and 2a (0.05 mmol) in
the presence of the catalysts 4i (the amount is indicated in the table) and Na,CO; (0.07S mmol) in
THF (1.0 mL) at the indicated temperature. “Yield of isolated product. ‘Determined by HPLC.
‘Determined by HPLC using a chiral stationary phase. ‘Enantiomeric excess of minor diastereoisomer

in the parentheses.
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S. General Procedure for Asymmetric 1,6-Conjugate Addition

9 A
;
RS R H Y X RC
\\ 4i (0.1 equiv)
+ - _—
| O"N Na,CO3 (1.5 equiv) OMe
Rb R? THF, —40 °C
1a-1u 2a-2y 3aa-3ay 4

3ba-3ua ! (Bis-QN-SQA)

A mixture of para-quinone methides 1a—1u (0.2 mmol), oxindoles 2a—2y (0.2 mmol) and the catalyst 4i (14.5
mg, 0.02 mmol) in THF (4.0 mL) was cooled to —40 °C, and then Na,CO; (31.8 mg, 0.3 mmol) was added. The
resulting reaction mixture was kept under vigorous stirring until the consumption of p-QMs or oxindoles (monitored
by TLC analysis). Then the solvent was concentrated under reduced pressure, and the residue was purified by flash
column chromatography on silica gel (petroleum ether/ethyl acetate10:1~2:1) to furnish the corresponding addition

products 3aa—3ay and 3ba—3ua.

Unless otherwise stated, the yields were referred to the isolated products by flash column chromatography, and
the dr’s were determined by HPLC. The ee’s referred to the major diastereoisomer were determined by HPLC using a

chiral stationary phase.

6. Spectroscopic Data for Products 3aa—3ay and 3ba—3ua

3aa: Following the above General Procedure, the reaction gave the product 3aa (18 h, white foam, 97.0 mg, 96%
yield, >20:1 dr, 99% ee, [a]% = +65 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.20 (br, 1H), 7.61 (d, ] = 7.3
Hz, 2H), 7.30-7.18 (m, 4H), 7.14-7.04 (m, 3H), 6.97 (t, ] = 7.6 Hz, 1H), 6.94-6.85 (m, 2H), 6.74 (d, ] = 7.7 Hz, 1H),
6.62 (d, ] =7.7, 1H), 6.60 (s, 2H), 5.16 (s, 1H), 5.03 (s, 1H), 1.18 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § =
179.6, 152.4, 141.7, 140.3, 138.9, 134.2, 129.43, 129.37, 128.7, 128.5, 128.4, 128.3, 128.1, 128.0, 127.2, 127.0, 126.6,
121.0, 110.0, 61.1, 59.6, 34.2, 30.0 ppm. IR (KBr): & = 3637, 3390, 3255, 2956, 2872, 1710, 1619, 1598, 1496, 1471,
1437, 1391, 1322, 1236, 1209, 1197, 1155, 1122, 887, 808, 749, 729, 670, 594, 582 cm™’. HRMS (ESI): m/z calcd for
C3sH3;NO;Na [M + Na]*: 526.2717; found: 526.2711. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min”, X = 254.0 nm; For major

diastereoisomer: tminor = 12.8 min, tmgjor = 8.1 min; For minor diastereoisomer: tminor = 6.2 Min, tmgjor = 4.5 min).
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3ab: Following the above General Procedure, the reaction gave the product 3ab (19 h, white solid, 104.9 mg, 96%
yield, >20:1 dr, 96% ee, mp = 169.6-170.4 °C, [a]’s = +94 (¢ = 1.2, CHCl;)). "H NMR (400 MHz, CDCL;) § = 7.65 (d,
J=7.0Hz,2H),7.36-7.15 (m, 4H), 7.14-6.93 (m, 6H), 6.86 (d, ] = 7.0 Hz, 1H), 6.74 (d, ] = 7.7 Hz, 1H), 6.65 (s, 2H),
5.27-5.08 (m, 1H), 5.19 (s, 1H), 5.04 (s, 1H), 4.92 (d, ] = 10.2 Hz, 1H), 4.82 (d, ] = 17.2 Hz, 1H), 4.16 (d, ] = 17.2 Hg,
1H), 3.80 (dd, ] = 16.1, 6.0 Hz, 1H) 1.19 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 176.7, 152.4, 143.5, 140.1,
139.1,134.2,131.4,129.9, 129.5,128.7, 128.3, 128.2, 128.1, 127.8, 127.7, 127.03, 126.98, 126.4, 121.1, 117.26, 109.0,
60.9, 60.0, 42.2, 34.1, 30.0 ppm. IR (KBr): & = 3524, 2957, 1710, 1609, 1495, 1486, 1466, 1434, 1360, 1312, 1235,
1137, 1120, 1035, 916, 888, 801, 754, 724, 702, 698, 665, 593, 536, 498 cm’. HRMS (ESI): m/z calcd for
C3sHuNO;Na [M + Na]*: 566.3030; found: 566.3022. The dr and ec values were determined by the chiral HPLC
analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 97:3,v= 1.0 mL-min", A = 254 nm; For major diastereoisomer:

timinor = 11.3 min, tmgor = 14.4 min; For minor diastereoisomer: tminor = 5.1 min, tumgjor = 4.7 min).

3ac: Following the above General Procedure, the reaction gave the product 3ac (19 h, white foam, 112.2 mg, 94% yield,
10:1 dr, 79% ee, [a]s = +72 (c = 1.0, EtOH) ). '"H NMR (400 MHz, CDCl;) § =7.71 (d, ] = 7.9 Hz, 2H), 7.33-6.94 (m,
13H), 6.88 (d, ] = 7.9 Hz, 1H), 6.69 (s, 2H), 6.64 (d, ] = 7.3 Hz, 2H), 6.58 (d, ] = 7.9 Hz, 1H), 5.26 (s, 1H), 5.06 (br,
1H), 4.84 (d, ] = 15.8 Hz, 1H), 4.30 (d, ] = 15.8 Hz, 1H), 1.19 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 177.2,
152.4,143.6,140.1,139.2,135.4,134.2,129.8,129.2,128.7,128.4,128.34,128.31, 128.14, 128.08, 127.9, 127.1, 127.0,
126.6,121.2, 109.3, 60.8, 59.8, 43.8, 34.2, 30.1 ppm. IR (KBr): o = 3633, 2954, 1712, 1610, 1487, 1495, 1436, 1360,
1236, 1186, 1156, 1121, 1080, 1033,887, 80S, 749, 727, 699 cm™. HRMS (ESI): m/z calcd for C4,;HisNO,Na [M +
Na]*: 616.3186; found: 616.3179. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak
IA-3, n-hexane/2-propanol = 85:15, v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tminor = 27.2 min, tmgjor =

16.9 min; For minor diastereoisomer: tminor = 7.9 min, tmajor = 4.1 min).

3ad: Following the above General Procedure, the reaction gave the product 3ad (22 h, white foam, 97.2 mg, 93%
yield, >20:1 dr, 90% ee, [a]” = +74 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 7.66 (d, ] = 7.9 Hz, 2H), 7.39-
7.17 (m, 4H), 7.13-6.98 (m, 4H), 6.97-6.85 (m, 2H), 6.76-6.69 (m, 2H), 6.61 (s, 2H), 5.17 (s, 1H), 5.03 (s, 1H), 2.80
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(s, 3H), 1.19 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 177.1, 152.4, 144.5, 140.2, 139.0, 134.2, 129.5, 129.3,
128.8,128.5,128.3,128.1,127.9,127.7,127.1, 126.9, 126.5, 121.2, 108.0, 60.9, 60.1, 34.1, 30.0, 25.9 ppm. IR (KBr):
=3634,2954,1711, 1611, 1495, 1470, 1436, 1372, 1348, 1236, 1156, 1131, 1122, 1091, 1033, 945, 888, 802, 757, 748,
698, 645, 599, 542 cm™. HRMS (ESI): m/z calcd for C3sH3yNO,Na [M + Na]*: 540.2873; found: 540.2866. The dr
and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 97:3, v =
1.0 mL-min, A = 254 nm; For major diastereoisomer: tminor = 6.8 Min, tmyjor = 13.5 min; For minor diastereoisomer:

tminor = 5.2 MiN, tmgjor = 6.1 min).

3ae: Following the above General Procedure, the reaction gave the product 3ae (13 h, white foam, 111.1mg, 96% yield,
10:1 dr, 11% ee (major isomer), [a], = +3 (¢ = 0.7, CHCL;)). "H NMR (400 MHz, CDCl;) § =7.95 (d, ] = 8.1 Hz, 1H),
7.69-7.62 (m, 2H), 7.48-7.41 (m, 1H), 7.39-7.26 (m, 3H), 7.23-7.14 (m, 4H), 7.03-6.95 (m, 2H), 6.73 (d, ] = 7.6 Hz,
1H), 6.65 (s, 2H), 5.30 (s, 1H), 5.09 (s, 1H), 4.35-4.27 (m, 2H), 1.32 (d, J = 7.2 Hz, 3H), 1.23 (s, 18H) ppm. *C NMR
(100 MHz, CDCl;) § = 175.4 (CON), 152.6, 150.6 (COOE), 140.1, 139.7, 138.7, 134.4, 129.6, 128.8, 128.5 (CH x
2),128.4 (CH x 2 + CH x1), 128.3, 128.1, 127.8, 127.5, 127.0, 126.7, 123.3, 115.1, 63.0, 61.2, 60.4, 34.1, 30.0, 14.0
ppm. IR (KBr): i = 3621,2959, 1761, 1737, 1728, 1606, 1481, 1466, 1436, 1390, 1344, 1304, 1285, 1240, 1171, 1157,
1097, 1058, 1022, 888, 877, 808, 766, 727, 701, 597 cm’’. HRMS (ESI): m/z calcd for CssHuNO,Na [M + Nal*:
598.2928; found: 598.2933. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IC-
3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min™, X = 254 nm; For major diastereoisomer: tminor = 9.3 min, tmgjor = 6.6

min; For minor diastereoisomer: tmiure = 4.0-4.8 min).

3af: Following the above General Procedure, the reaction gave the product 3af (15 h, white foam, 100.6 mg, 97%
yield, >20:1 dr, 99% ee, [a]” = +87 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.12 (br, 1H), 7.54 (d, ] = 8.3
Hz,2H), 7.37-7.27 (m, 1H), 7.18-7.08 (m, SH), 7.02 (t, ] = 7.6, 1H), 6.99-6.92 (m, 2H), 6.80 (d, ] = 7.8, 1H), 7.02 (d,
J=7.6,1H), 6.64 (s,2H), 5.16 (s, 1H), 5.08 (s, 1H), 2.33 (s, 3H), 1.24 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) §
=179.6,152.4,141.7,140.4, 136.8,135.9, 134.1 (C x 2), 129.7,129.4, 128.8, 128.4, 128.3, 128.2, 128.0, 127.1, 126.6,
120.9, 110.0, 60.8, 59.8, 34.2, 30.0, 20.8 ppm. IR (KBr): 5 = 3638, 3386, 3250, 2955, 1709, 1618, 1596, 1471, 1436,
1391, 1360, 1324, 1236, 1192, 1155, 1122, 1023, 809, 752, 702, 588 cm'. HRMS (ESI): m/z caled for CssHNO,Na
[M + Na]*: 540.2873; found: 540.2865. The dr and ee values were determined by the chiral HPLC analysis (Daicel
Chiralpak IA-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min™, X = 254.0 nm; For major diastereoisomer: tminor = 7.6

min, tmgjor = 16.8 min; For minor diastereoisomer: tminor = 5.2 min, tomgjor = 11.5 min).
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3ag: Following the above General Procedure, the reaction gave the product 3ag (24 h, white foam, 103.9 mg, 97%
yield, >20:1 dr, 99% ee, [a]" = +88 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.2 (br, 1H), 7.58 (d, ] = 8.7
Hz, 2H), 7.30 (t, J = 7.6 Hz, 1H), 7.20-7.09 (m, 3H), 7.02 (t, ] = 7.6 Hz, 1H), 6.98-6.90 (m, 2H), 6.85 (d, ] = 8.8 Hz,
2H), 6.80 (d, ] = 7.4 Hz, 1H), 6.71-6.62 (m, 1H), 6.66 (s, 2H), 5.13 (s, 1H), 5.10 (s, 1H), 3.79 (s, 3H), 1.26 (s, 18H)
ppm. *C NMR (100 MHz, CDCl;) 8= 179.8, 158.8, 152.4, 141.7, 140.4, 134.1, 131.0,129.7, 129.4,129.3, 128.8, 128.4,
128.3,128.0,127.1, 126.6,120.9, 113.5, 110.0, 60.4, 59.7, 55.2, 34.2, 30.1 ppm. IR (KBr): i = 3635, 3387, 3268, 2955,
2872, 1709, 1618, 1509, 1483, 1471, 1437, 1391, 1324, 1252, 1238, 1184, 1155, 1121, 1035, 887, 827, 753, 703, 589,
570 cm™. HRMS (ESI): m/z calcd for C3sH3yNO;Na [M + Na]*: §56.2822; found: 556.2815. The dr and ee values were
determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min™, A =
254.0 nm; For major diastereoisomer: tminor = 10.4 min, tmyjor = 21.0 min; For minor diastereoisomer: tminor = 6.1 min,

tmajor =154 mln)

3ah: Following the above General Procedure, the reaction gave the product 3ah (21 h, white foam, 98.5 mg, 90% yield,
12:1 dr, 99% ee, [a]” = +106 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL) § = 8.17 (br, 1H), 7.43 (d, ] = 8.4 Hz,
1H),7.22 (t, ] = 7.6 Hz, 1H), 7.12-7.03 (m, 3H), 6.98-6.86 (m, 3H), 6.71(d, ] = 7.7 Hz, 1H), 6.67-6.60 (m, 2H), 6.62
(s,2H), 6.57(d, ] = 7.5 Hz, 1H), 5.06 (s, 1H), 5.03 (s, 1H), 2.85 (s, 6H), 1.20 (s, 18H) ppm. *C NMR (100 MHz,
CDCl;) §=180.0,152.3,149.8, 141.7, 140.6, 134.0, 130.0, 129.3, 129.0, 128.9, 128.4, 128.0, 127.9, 127.2, 126.6, 126.4,
120.6, 112.6, 109.9, 60.2, 59.6, 40.6, 34.2, 30.1 ppm. IR (KBr): o = 3636, 3367, 3248, 2953, 1707, 1612, 1518, 1470,
1436, 1390, 1357, 1321, 1234, 1155, 1121, 949, 820, 810, 752, 702, 587 cm’. HRMS (ESI): m/z calcd for
C3HiuN,O;Na [M + Na]*: 569.3138; found: 569.3131. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min’, X = 254.0 nm; For major

diastereoisomer: tminor = 34.0 min, tmajor = 13.4 min; For minor diastereoisomer: tminor = 26.3 min, tmgjor = 5.6 min).

3ai: Following the above General Procedure, the reaction gave the product 3ai (13 h, white foam, 99.0 mg, 94%
yield, >20:1 dr, 98% ee, [a]” = +65 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.26 (br, 1H), 7.70-7.61 (m,
2H), 7.32 (t,] = 7.6 Hz, 1H), 7.18-6.88 (m, 8H), 6.81 (d, ] = 7.8 Hz, 1H), 6.69 (d, ] = 7.6 Hz, 1H), 6.65 (s, 2H), 5.13
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(s, 1H), 5.11 (br, 1H), 1.26 (s, 18H) ppm. >*C NMR (100 MHz, CDCL;) § = 179.4, 162.1 (d, 'Jer = 246.7 Hz), 152.5,
141.7,140.1,134.8 (d, “Jcr = 2.8 HZ), 134.4, 130.1 (d, }Jcr = 7.9 Hz), 129.31,129.28, 128.6, 128.5, 128.4, 128.0, 127.0,
126.7,121.1, 114.8 (d, ¥Jcr = 21.1 Hz), 110.1, 60.5, 60.0, 34.2, 30.1 ppm. IR (KBr): 6 = 3638, 3254, 2958, 1709, 1618,
1507, 1471, 1436, 1392, 1323, 1236, 1163, 1121, 887, 829, 811, 753, 702, 588 cm™. HRMS (ESI): m/z calcd for
C3sH3FNO,Na [M + Na]*: 544.2622; found: 544.2617. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min’, A = 254.0 nm; For major

diastereoisomer: tminor = 7.2 Min, tmajor = 10.7 min; For minor diastereoisomer: tminor = 4.9 mMin, tmajor = 7.8 min).

3aj: Following the above General Procedure, the reaction gave the product 3aj (20 h, white foam, 104.8 mg, 97%
yield, >20:1 dr, 97% ee, [a]" = +88 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.26 (br, 1H), 7.56 (d, ] = 8.7
Hz, 2H), 7.32-7.19 (m, 3H), 7.12-7.04 (m, 3H), 6.99-6.96 (m, 3H), 6.92-6.84 (m, 3H), 6.75 (d, ] = 7.6, 1H), 6.64 (d,
J=7.6,1H),6.58 (s,2H), 5.07 (s, 1H), 5.06 (s, 1H), 1.21 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) §=179.2,152.5,
141.6,139.9, 137.6, 134.4, 133.3, 129.8, 129.3, 129.0, 128.7, 128.3, 128.1 (CHx 2 + C x 2), 128.0, 127.0, 126.7, 1212,
1102, 60.6, 60.0, 34.2, 30.0 ppm. IR (KBr): 0 = 3636, 3396, 3261, 2958, 1710, 1619, 1594, 1492, 1472, 1437, 1398,
1323, 1236, 1155, 1122, 1097, 1014, 887, 824, 811, 752, 702, 586 con™. HRMS (ESI): m/z caled for CssHisCINO,Na
[M + Na]*: 560.2327; found: 560.2321. The dr and ee values were determined by the chiral HPLC analysis (Daicel
Chiralpak IA-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min™, X = 254.0 nm; For major diastereoisomer: tminor = 8.2

min, tmgjor = 14.1 min; For minor diastereoisomer: tminor = 5.1 min, togjor = 10.3 min).

3ak: Following the above General Procedure, the reaction gave the product 3ak (20 h, white foam, 99.5 mg, 96%
yield, >20:1 dr, 99% ee, [a]” = +63 (c= 0.8, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.19 (br, 1H), 7.54 (s, 1H), 7.41
(d,J=8.0Hz, 1H), 7.34-7.28 (m, 1H), 7.22-7.6.93 (m, 8H), 6.80 (d, J = 7.7 Hz, 1H), 6.65 (d, ] = 7.7 Hz, 1H), 6.67 (s,
2H), 5.22 (s, 1H), 5.10 (s, 1H), 2.35 (s, 3H), 1.25 (s, 18H) ppm. *C NMR (100 MHz, CDCL3) § = 179.6, 152.4, 141.7,
140.4,138.8,137.6,134.2,129.6,129.4 (CH x 2), 128.9, 128.8, 128.5,128.3,127.98 (CH x 2), 127.96 (CH x 2), 127.1
(CH x 2), 126.6, 125.5, 121.0, 110.0, 61.0, $9.6, 34.2, 30.0, 21.6 ppm. IR (KBr): 5 = 3638, 3389, 3259, 2956, 1710,
1618, 1484, 1471, 1436, 1323, 1235, 1156, 1122, 888, 770, 752, 702, 586 cm™. HRMS (ESI): m/z caled for
CsHNO;Na [M + Na]*: 540.2873; found: 540.2883. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min”, X = 215.3 nm; For major

diastereoisomer: tminor = 9.4 Min, tmajor = 7.5 min; For minor diastereoisomer: tminor = 5.7 Min, tmajor = 4.9 min).
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3al: Following the above General Procedure, the reaction gave the product 3al (20 h, white foam, 103.4 mg, 96%
yield, >20:1 dr, 99% ee, [a];, = +81 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.22 (br, 1H), 7.32-7.05 (m,
8H), 7.00-6.86 (m, 3H), 6.80-6.70 (m, 2H), 6.67-6.60 (m, 1H), 6.63 (s, 1H), 5.13 (s, 1H), 5.05 (br, 1H), 3.69 (s, 3H),
1.20 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 179.4, 159.4, 152.4, 141.6, 140.5, 140.3, 134.2 (C x 2), 129.5,
129.3, 128.9, 128.7, 128.4, 128.0, 127.0, 126.6, 121.0, 120.8, 114.8, 112.4, 110.0, 61.0, 59.7, 55.1, 34.2, 30.0 ppm. IR
(KBr): o = 3633, 3389, 3271, 3060, 2955, 1710, 1618, 1599, 1582, 1486, 1471, 1435, 1322, 1290, 1253, 1237, 1155,
1055,887,752,731,700, 582 cm™. HRMS (ESI): m/z calcd for C3sH3oNO3Na [M + Na]*: 556.2822; found: 556.2815.
The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol =
95:5, v = 1.0 mL-min", X = 254.0 nm; For major diastereoisomer: tminor = 14.1 min, tmyor = 39.4 min; For minor

diastereoisomer: tminor = 10.6 min, tmjor = 15.2 min).

3am: Following the above General Procedure, the reaction was peformed with 1a (59.0 mg, 0.20 mmol), 2m (47.8 mg,
0.20mmol), 4i (14.5 mg, 0.02 mmol), and K,CO; (41.5 mg, 0.3 mmol) in THF (4.0 mL) at —20 °C for 33 h to afford
the product 3am (white foam, 96.0 mg, 89% yield, >20:1 dr, 95% ee, [a], = +402 (c = 1.0, EtOH)). "H NMR (400
MHz, CDCL) & =7.71 (d, J = 7.7 Hz, 2H), 7.47 (br, 1H), 7.36 (d, ] = 7.6 Hz, 1H), 7.31-7.25 (m, 1H), 7.17-7.09 (m,
2H),7.09-7.00 (m, 3H), 6.96 (t, ] = 7.5 Hz, 1H), 6.75-6.65 (m, 2H), 6.60 (s, 2H), 6.46 (d, ] =7.6 Hz, 1H), 5.23 (s, 1H),
4.95 (s, 1H), 3.50 (s, 3H), 1.19 (s, 18H) ppm. *C NMR (100 MHz, CDCI;) & = 180.0, 157.2, 152.0, 141.8, 140.7,
135.1,134.0,130.7, 129.8, 129.7, 128.9, 127.8, 127.6, 127.4, 127.0, 125.3, 124.3, 122.0, 120.4, 112.1, 108.2, 60.8, 58.4,
55.3,34.1,30.1 ppm. IR (KBr): 5 = 3637, 3404, 2955, 1709, 1618, 1493, 1473, 1436, 1323, 1251, 1158, 1124, 1026,
889,749,702 cm™. HRMS (ESI): m/z calcd for C3sH3sNO3Na [M + Na]*: 556.2822; found: 556.2814. The dr and ee
values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 95:5, v = 1.0
mL-min”, A = 254 nm; For major diastereoisomer: tminor = 6.1 min, tmsjor = 18.3 min; For minor diastereoisomer: tuinor =

13.3 min, tmsjor = 20.2 min).

3an: Following the above General Procedure, the reaction was performed with 1a (61.5 mg, 0.21 mmol), 2n (53.8 mg,
0.20mmol), 4i (14.5 mg, 0.02 mmol), and Na,COj; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —40 °C for 20 h to afford
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the product 3an (white foam, 106.5 mg, 94% yield, >20:1 dr, 99% ee, [a]; = +110 (c = 1.0, EtOH)). "H NMR (400
MHz, CDCl;) § = 8.24 (br, 1H), 7.23 (t, ] = 7.8 Hz, 1H), 7.14-7.01 (m, 3H), 7.00-6.79 (m, SH), 6.72 (d, ] = 7.7 Hz,
1H), 6.83 (s, 2H), 6.68-6.60 (m, 1H), 6.35 (s, 1H), 5.10 (s, 1H), 5.06 (s, 1H), 3.69 (s, 6H), 1.22 (s, 18H) ppm. *C
NMR (100 MHz, CDCl;) § = 179.2, 160.4, 152.4, 141.6, 141.3, 140.2, 134.2, 129.5, 129.3, 128.7, 128.4, 128.3, 128.0,
127.0, 126.6, 121.0, 110.0, 107.1, 99.1, 61.0, 59.6, 55.3, 34.2, 30.0 ppm. IR (KBr): o = 3634, 3390, 2956, 1711, 1594,
1472, 1436, 1323, 1236, 1205, 1156, 1070, 837, 753, 702 cm™". HRMS (ESI): m/z caled for CyyHyNO,Na [M + Na]*:
586.2928; found: 586.2922. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-
3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min", X = 254 nm; For major diastereoisomer: tminor = 13.9 min, tmajor = 40.6

min; For minor diastereoisomer: tminor = 11.9 min, tmajor = 14.7 min).

3ao0: Following the above General Procedure, the reaction gave the product 3ao (30 h, white foam, 103.1mg, 95%
yield, >20:1 dr, 89% ee, [a];, = +66 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.41 (br, 1H), 7.31 (t,] = 7.6
Hz, 1H), 7.28-7.18 (m, 2H), 7.12-7.06 (m, 2H), 7.02 (t, ] = 7.5 Hz, 1H), 6.90-6.82 (m, 2H), 6.79 (d, ] = 7.8 Hz, 1H),
6.75-6.59 (m, 2H), 6.64 (s,2H), 5.10 (s, 1H), 5.01 (s, 1H), 1.23 (s, 18H) ppm. *CNMR (100 MHz, CDCl;) § = 178.6,
162.7 (dd, \J c.r = 247.3 Hz, % c.r = 13.0 Hz, C x 2), 152.7, 143.3 (t, *] c.r = 8.9 Hz), 141.6, 139.6, 134.6, 129.2, 129.0,
128.4, 128.3, 128.1, 128.0, 126.9, 121.5, 111.7 (dd, ¥J c.r =19.3 Hz, ] ¢ = 7.3 Hz), 1104, 102.7 (t, ¥J c.r = 25.5 Hz),
60.8, 60.1, 34.2, 30.1 ppm. IR (KBr): 6 = 3638, 3246, 2958, 17121, 1621, 1593, 1472, 1435, 1319, 1298, 1236, 1156,
1119, 1028, 993, 852, 753, 731, 703, 688 cm™. HRMS (ESI): m/z calcd for C3sH3sF.NO,Na [M + Na]*: 562.2528;
found: 562.2532. The dr and ec values were determined by the chiral HPLC analysis (Daicel Chiralpak IB-3, n-
hexane/2-propanol = 98:2, v = 1.0 mL-min", A = 254 nm; For major diastereoisomer: tminor = 7.8 min, tmajor = 11.9 min;

For minor diastereoisomer: tumior = 5.3 min, tmgor = 10.1 min).

3ap: Following the above General Procedure, the reaction gave the product 3ap (18 h, white foam, 107.9 mg, 97%
yield, >20:1 dr, 99% ee, [a]’s = +88 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.24 (br, 1H), 8.18 (dd, ] = 8.8,
1.8 Hz, 1H), 7.82 (d, ] = 8.8 Hz, 1H), 7.74 (d, ] = 7.9 Hz, 1H), 7.65 (s, 1H), 7.60 (d, ] = 7.9 Hz, 1H), 7.44-7.22 (m,
3H), 7.15-7.06 (m, 3H), 7.05-6.91 (m, 3H), 6.76 (d, ] = 7.5 Hz, 1H), 6.69 (d, ] = 7.5 Hz, 1H), 6.54 (s, 2H), 5.26 (s,
1H),4.98 (s, 1H), 1.04 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.5, 152.4, 141.7, 140.2, 136.2, 134.2, 132.9,
132.5,129.5 (CH x 2), 129.4, 128.6 (CH x 2), 128.5, 128.1 (CH x 2), 128.0, 127.8, 127.6, 127.1 (CH x 2), 127.0,
126.7, 126.01, 125.97, 125.8, 121.1, 110.1, 61.2, 59.5, 34.0, 29.9 ppm. IR (KBr): & = 3634, 3394, 2955, 1709, 1617,
1597, 1471, 1436, 1322, 1236, 1155, 1121, 809, 750, 702 cm ™. HRMS (ESI): m/z calcd for C3yHi:sNO,Na [M + Na]*:
576.2873; found: 576.2866. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-
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3, n-hexane/2-propanol = 85:15, v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tuminor = 8.3 min, tmjor = 18.8

min; For minor diastereoisomer: tminor = 5.5 Min, tmgjor = 13.7 min).

HO t-Bu

t-Bu

3aq: Following the above General Procedure, the reaction gave the product 3aq (13 h, white foam, 99.2 mg, 97% yield,
16:1 dr, 98% ee, [a]” = +67 (c = 0.5, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.26 (br, 1H), 7.33 (t, J = 7.7 Hz, 1H),
723 (d, J = 5.0 Hz, 1H), 7.19-7.10 (m, 3H), 7.08-6.98 (m, 2H), 6.96-6.88 (m, 3H), 6.84 (d, ] = 7.7 Hz, 1H), 6.80 (s,
2H),6.72 (d,] =7.5Hz, 1H), 5.12 (s, 1H), 5.01 (s, 1H), 1.30 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 178.7,
152.7,143.2, 141.6,139.8, 134.3, 129.9, 129.1 (CH x 2), 128.9, 128.2 (CH x 2), 128.1, 127.6, 126.8 (CH x 4), 126 4,
125.4,121.2,110.1, 61.4, 59.1, 34.2, 30.1 ppm. IR (KBr): o = 3636, 3386, 3254, 2956, 1713, 1618, 1471, 1436, 1323,
1235, 1156, 1122, 886, 808, 752, 703, 587 cm™. HRMS (ESI): m/z calcd for C33H3sNO,SNa [M + Na]*: 532.2281;
found: 532.2278. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-
hexane/2-propanol = 93:7, v = 1.0 mL-min", A = 254 nm; For major diastereoisomer: tminor = 9.0 min, tmjor = 16.4 min;

For minor diastereoisomer: tminor = 7.1 min, tmajor = 10.0 min).

t-Bu

3ar: Following the above General Procedure, the reaction gave the product 3ar (4 d, white foam, 90.0 mg, 85%
yield, >20:1 dr, 99% ee, [a]% = +23 (c = 0.9, CHCL;)). "H NMR (400 MHz, CDCl;) § = 8.00 (br, 1H), 7.29-7.19 (m,
1H), 7.18-7.07 (m, 3H), 7.05-6.95 (m, 2H), 6.94-6.76 (m, 3H), 6.82 (s, 2H), 6.66 (d, J = 7.7 Hz, 1H), 6.53 (d, ] = 7.6
Hz, 1H), 5.45 (s, 1H), 5.07 (s, 1H), 2.66 (s, 3H), 1.24 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 178.5, 152.4,
141.4,140.0, 135.7, 135.6, 134.5, 133.0, 131.1, 129.7 (CH x 2), 129.1,128.9, 127.9 (CH x 2 + CH x 1), 126.8 (CH x
2),126.7,122.5,121.0,109.4,59.7,55.4,34.2,30.1,16.8 ppm.IR (KBr): 5=3636,3382,3211,2955,1711,1618, 1595,
1471, 1436, 1321, 1236, 1156, 1121, 910, 808, 752, 703, 584 cm™. HRMS (ESI): m/z calcd for C3sHy,NO,SNa [M +
Na]*: 546.2437; found: 546.244S. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak
IA-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tmior = 9.9 min, tmgjor =

18.8 min; For minor diastereoisomer: tminor = 9.0 min, tmgjor = 10.9 min).

HO t-Bu

t-Bu

3as: Following the above General Procedure, the reaction gave the product 3as (12 h, white foam, 96.4 mg, 97%
yield, >20:1 dr, 99% ee, [a]” = +75 (c = 0.8, EtOH)). "H NMR (400 MHz, CDCL;) & = 8.26 (br, 1H), 7.38 (t, ] = 7.7
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Hz, 1H), 7.23-7.10 (m, SH), 7.02 (t, ] = 7.6 Hz, 1H), 6.93-6.86 (m, 2H), 6.83 (d, ] = 7.8 Hz, 1H), 6.64 (s, 2H), 6.59
(d,J = 7.6 Hz, 1H), 6.21 (s, 2H), 5.21 (s, 1H), 5.19 (s, 1H), 1.34 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § =
175.8,152.9, 142.1,138.0, 134.8, 130.3, 129.5, 128.8, 128.2, 127.2,127.0, 126.4, 125.5,121.4,119.5, 110.5, 108.6, 69.4,
58.6,34.3,30.1 ppm. IR (KBr): o = 3638, 3352, 2956, 1724, 1620, 1472, 1437, 1237, 1156, 1094, 1078, 903, 888, 808,
756,725,703, 585 cm™. HRMS (ESI): m/z calcd for C33H3¢N,O,Na [M + Na]*: 515.2669; found: 515.2661. The dr
and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 90:10, v =
1.0 mL-min, A = 254 nm; For major diastereoisomer: tminor = 5.5 Min, tmsjor = 10.0 min; For minor diastereoisomer:

tminor = 4.8 MiN, tomgjor = 6.2 min).

3at: Following the above General Procedure, the reaction gave the product 3at (21 h, white foam, 101.0 mg, 94%
yield, >20:1 dr, 99% ee, [a]" = +43 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.24 (br, 1H), 7.62 (d, ] = 7.6
Hz,2H), 7.34-7.17 (m, 3H), 7.15-7.05 (m, 3H), 6.96-6.87 (m, 2H), 6.65-6.56 (m, 1H), 6.77 (dd, ] = 8.5, 2.4 Hz, 1H),
6.60 (s, 2H), 625 (d, ] = 1.9 Hz, 1H ), 5.19 (s, 1H), 5.04 (br, 1H), 3.69 (s, 3H), 1.17 (s, 18H) ppm. *C NMR (100
MHz, CDCL) § = 179.5, 154.5, 152.4, 140.3, 139.1, 135.2, 134.3, 130.9, 129.5, 128.8, 128.23, 128.15, 127.9, 127.2,
127.0,126.6, 116.2, 112.4, 110.0, 61.5, 59.2, 55.6, 34.1, 30.0 ppm. IR (KBr): 5 = 3635, 3399, 2955, 1707, 1599, 1488,
1437, 1300, 1236, 1206, 1156, 1035, 892, 808, 748, 700, 590 cm™. HRMS (ESI): m/z calced for CasHssNO3Na [M +
Na]*: 556.2822; found: 556.2815. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak
IA-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tminor = 14.4 min, tmsjor =

19.9 min; For minor diastereoisomer: tminor = 8.5 min, tmjor = 10.3 min).

3au: Following the above General Procedure, the reaction gave the product 3au (26 h, white foam, 112.1 mg, 96%
yield, >20:1 dr, 96% ee, [a]}, = +78 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.52 (br, 1H), 7.56 (d, ] = 8.3
Hz,2H), 7.38 (dd, ] = 8.3, 1.9 Hz, 1H), 7.31-7.20 (m, 3H), 7.14-7.03 (m, 3H), 6.94-6.81 (m, 3H), 6.64-6.52 (m, 1H),
6.59 (s, 2H), 5.10 (s, 1H), 5.07 (br, 1H), 1.21 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.4, 152.6, 140.8,
140.0, 138.1, 134.5, 131.7, 131.3, 1312, 129.2, 128.3, 128.13, 128.10, 128.07, 127.5, 127.0, 126.8, 113.9, 111.6, 61.2,
59.7, 34.2, 30.0 ppm. IR (KBr): o = 3636, 3392, 3259, 2957, 1712, 1615, 1496, 1473, 1437, 1292, 1236, 1156, 1120,
888, 810, 748, 735, 700, 590, 540 cm™'. HRMS (ESI): m/z calcd for C3sH3sBrNO,Na [M + Na]*: 604.1822; found:
604.1816. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IE-3, n-hexane/2-
propanol =97:3,v=1.0 mL-min”,\ = 254 nm; For major diastereoisomer: tminor = 9.3 min, tmajor = 10.5 min; For minor

diastereoisomer: tminor = 5.7 Min, tmsjor = 6.3 min).
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3av: Following the above General Procedure, the reaction gave the product 3av (20 h, white foam, 117.8 mg, 96%
yield, >20:1 dr, 97% ee, [a]}, = +93 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.57 (br, 1H), 7.47 (d, ] = 8.2
Hz,2H), 7.36 (dd, ] = 8.2, 1.8 Hz, 1H), 7.15-7.05 (m, 3H), 6.90-6.75 (m, SH), 6.65-6.50 (m, 1H), 6.60 (s, 2H), 5.08
(s, 1H), 5.02 (br, 1H), 3.73 (s, 3H), 1.23 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.6, 158.9, 152.6, 140.7,
140.0,134.4,131.9,131.2,131.0,130.0, 129.3,129.1, 128.13, 128.07, 127.0, 126.7,113.8,113.6, 111.6, 60.5, 59.8, 55.2,
34.2,30.0 ppm. IR (KBr): o = 3634, 3385, 3262, 2955, 1711, 1614, 1510, 1495, 1472, 1437, 1294, 1253, 1184, 1156,
1119, 1035, 889, 826, 812, 703, 589, 538 cm™'. HRMS (ESI): m/z calcd for C3sH3BrNO;Na [M + Na]*: 634.1927;
found: 634.1931. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-
hexane/2-propanol = 95:5, v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tminor = 18.0 min, tmajor = 20.9 min;

For minor diastereoisomer: tumior = 8.9 min, tmgor = 12.0 min).

OMe

3aw: Following the above General Procedure, the reaction gave the product 3aw (18 h, white foam, 108.0 mg, 96%
yield, >20:1 dr, 99% ee, [a]% = +83 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.50 (br, 1H), 7.48 (d, ] = 8.5
Hz, 2H), 7.16-7.0S5 (m, 3H), 7.00-6.91 (m, 1H), 6.90-6.75 (m, 4H), 6.66-6.61 (m, 1H), 6.59 (s, 2H), 6.31 (d, ] = 8.8
Hz, 1H), 5.08 (s, 1H), 5.07 (br, 1H), 3.74 (s, 3H), 1.21 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 180.0, 158.9,
157.9 (d, Jer =239.1 Hz), 152.6,140.2, 137.7,134.3,131.2 (d, Jcr = 8.2 Hz), 130.4, 129.3,129.1, 128.2, 128.1, 127.0,
126.7,116.2 (d, *Jcr = 25.4 Hz), 114.7 (d, *Jcx = 23.3 Hz), 113.6, 110.4 (d, }]Jcr = 8.0 Hz), 60.8, 59.6, 55.3, 34.2, 30.0
ppm. IR (KBr): o = 3637, 3268, 2956, 1709, 1605, 1510, 1485, 1456, 1437, 1294, 1254, 1184, 1156, 1121, 1035, 907,
891, 825, 812,703,603, 592 cm™. HRMS (ESI): m/z calcd for C3sH3sFENO3;Na [M + Na]*: 574.2728; found: 574.2722.
The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol =
95:5, v = 1.0 mL-min", X = 254 nm; For major diastereoisomer: tmior = 19.5 min, tmsjor = 23.3 min; For minor

diastereoisomer: tminor = 9.3 Min, tmajor = 13.2 min).

OMe

3ax: Following the above General Procedure, the reaction gave the product 3ax (20 h, white foam, 118.1 mg, 96%
yield, >20:1 dr, 97% ee, [a]’ = +72 (c = 1.0, EtOH)). "H NMR (400 MHz, CDC;) § = 8.71 (br, 1H), 7.56-7.48 (m,
2H), 7.25-7.12 (m, 4H), 6.95 (br, 3H), 6.90-6.81 (m, 2H), 6.62 (s, 2H), 6.50-6.39 (m, 1H), 5.12 (br, 2H), 3.79 (s,
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3H), 1.26 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 180.0, 158.9, 152.5, 143.0, 140.2, 134.3, 130.4, 129.4, 129.3
(CHx2),129.1 (CH x 2), 128.8, 128.5, 128.1 (CH x 2), 127.0 (CH x 2), 126.8, 123.8, 122.0, 113.6, 60.3, 59.5, 55.3,
34.2,30.1 ppm. IR (KBr): o = 3635, 3254, 2955, 1713, 1607, 1510, 1480, 1437, 1320, 1253, 1184, 1156, 1120, 1035,
908, 828, 809, 702, 590 cm™. HRMS (ESI): m/z calcd for C3sH3sBrNOsNa [M + Na]*: 634.1927; found: 634.1922.
The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IE-3, n-hexane/2-propanol =
90:10, v = 1.0 mL-min", X = 254 nm; For major diastereoisomer: tminor = 7.6 Min, tmgjor = 27.0 min; For minor

diastereoisomer: tminor = 5.0 Min, timgjor = 15.8 min).

3ay: Following the above General Procedure, the reaction gave the product 3ay (18 h, white foam, 104.3 mg, 94% yield,
16:1 dr, 95% ee, [a]’ = +78 (¢ = 0.8, EtOH) ). "H NMR (400 MHz, CDCL;) § = 8.08 (br, 1H), 7.51 (d, ] = 8.8 Hz, 2H),
7.15-7.03 (m, 4H), 6.98-6.78 (m, SH), 6.52-6.46 (m, 1H), 6.62 (s, 2H), 5.09 (s, 1H), 5.06 (br, 1H), 3.74 (s, 3H), 1.20
(s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 178.7,158.9, 152.5, 147.2 (d, Jox = 244.4 Hz), 139.9, 134.2, 132.6,
130.4,129.33,129.27 (CHx 2+ C x 1), 128.4,128.1, 127.1, 126.7, 124.1(d, *Jcr = 3.1 Hz), 121.4 (d, }Jcx = 5.6 Hz),
115.3 (d, Yer = 16.8 Hz), 113.6, 61.0, 59.8, 55.2, 34.2, 30.0 ppm. IR (KBr): 5 = 3636, 3443, 3394, 3264, 2956, 1716,
1642, 1605, 1510, 1493, 1468, 1437, 1319, 1254, 1184, 1156, 1121, 1035, 892, 827, 746, 703, 581,533 cm™’. HRMS
(ESI): m/z calcd for C3sH3sFNO;3Na [M + Na]*: §74.2728; found: 574.2719. The dr and ee values were determined by
the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 93:7, v = 1.0 mL-min"", A = 254 nm; For major

diastereoisomer: tminor = 11.0 min, tmyjor = 16.2 min; For minor diastereoisomer: tminor = 6.5 Min, tmgjor = 5.5 min).

3ba: Following the above General Procedure, the reaction gave the product 3ba (19 h, white foam, 99.3 mg, 95%
yield, >20:1 dr, 98% ee, [a]}, = +66 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.02 (br, 1H), 7.61 (d,] = 7.2
Hz, 2H), 7.32-7.15 (m, 4H), 6.96 (t, ] = 7.6 Hz, 1H), 6.90 (d, ] = 8.0 Hz, 2H), 6.78 (d, ] = 8.0, 2H), 6.73 (d, ] = 7.6 Hz,
1H), 6.66-6.57 (m, 1H), 6.60 (s, 2H), 5.12 (s, 1H), 5.02 (s, 1H), 2.20 (s, 3H), 1.18 (s, 18H) ppm. *C NMR (100
MHz, CDCl;) § = 179.5, 152.4, 141.7, 139.0, 137.2, 135.9, 134.1, 129.4, 129.2, 128.9, 128.7, 128.6 (CHx 2 + C x 1),
128.3,128.1,127.2,127.0,120.9, 109.9, 61.2, 59.4, 34.1, 30.1, 20.9 ppm. IR (KBr): & = 3638, 3383, 3256, 2956, 1710,
1619, 1595, 1471, 1437, 1322, 1236, 1191, 1155, 1121, 831, 748, 723, 697, 593, 582 con™. HRMS (ESI): m/z calcd for
C3H3oNO,Na [M + Na]*: 540.2873; found: 540.2869. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 96:4, v = 1.0 mL-min”, X = 254.0 nm; For major

diastereoisomer: tminor = 16.2 min, tomgjor = 9.9 min; For minor diastereoisomer: tminor = 7.7 mMin, tmgjor = 4.8 min).
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MeO 3ca

3ca: Following the above General Procedure, the reaction gave the product 3ca (72 h, white foam, 104.8 mg, 98%
yield, >20:1 dr, 99% ee, [a]% = +57 (c = 0.5, EtOH)). "H NMR (400 MHz, CDCL;) § = 7.69-7.58 (m, 3H), 7.33-7.20
(m, 4H), 6.99 (t, ] = 7.6 Hz, 1H), 6.88-6.80 (m, 2H), 6.77 (d, ] = 7.6 Hz, 1H), 6.69-6.62 (m, 3H), 6.61 (s, 2H), 5.13
(s, 1H), 5.02 (s, 1H), 3.69 (s, 3H), 1.19 (s, 18H) ppm. **C NMR (100 MHz, CDCL;) § = 179.2, 158.1, 152.4, 141.6,
139.0, 134.2, 132.4, 130.5, 129.4, 129.0, 128.7, 128.4, 128.3, 128.1, 127.2, 127.0, 121.0, 113.3, 109.8, 61.3, 58.9, 55.0,
34.2,30.1 ppm. IR (KBr): o = 3635, 3396, 2955, 1710, 1618, 1511, 1471, 1437, 1322, 1246, 1237, 1181, 1155, 1121,
1036, 837,749,697, 582 cm™. HRMS (ESI): m/z calcd for C3sH3yNO;3;Na [M + Na]*: 556.2822; found: 556.2816. The
dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 90:10,
v=1.0 mL-min", A =254.0 nm; For major diastereoisomer: tminor = 8.6 min, tmsjor = 20.2 min; For minor diastereoisomer:

tminor = 5.9 MiN, tomgjor = 9.7 min).

3da: Following the above General Procedure, the reaction gave the product 3da (13 h, white foam, 102.8 mg, 96%
yield, >20:1 dr, 98% ee, [a]” = +60 (c = 0.5, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.02 (br, 1H), 7.60 (d, ] = 7.1
Hz, 2H), 7.35-7.19 (m, 4H), 7.00 (t, ] = 7.5 Hz, 1H), 6.94-6.86 (m, 2H), 6.85-6.75 (m, 3H), 6.67 (d, ] = 7.5 Hz, 1H),
6.58 (s,2H), 5.16 (s, 1H), 5.05 (s, 1H), 1.19 (s, 18H) ppm. **C NMR (100 MHz, CDCl;) § = 179.3, 161.6 (d, Jcr =
244.8 Hz), 152.5, 141.5, 138.7, 136.1 (d, “Jcr = 3.4 Hz), 134.3,131.0 (d, *Jcr = 7.7 Hz), 129.3, 128.6, 128.5, 128.4,
128.24, 128.23,127.3, 126.9, 121.2, 114.7 (d, ¥Jcr = 20.8 Hz), 109.9, 61.2, 58.7, 34.2, 30.1 ppm. IR (KBr): 5 = 3638,
3399, 3255, 2957, 1709, 1619, 1509, 1471, 1437, 1322, 1231, 1159, 842, 749, 734, 697, 592, 581 cm™. HRMS (ESI):
m/z caled for C3sHiFNO,Na [M + Na]*: 544.2622; found: 544.2626. The dr and ee values were determined by the
chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 96:4, v = 1.0 mL-min™, X = 254.0 nm; For major

diastereoisomer: tminor = 13.9 min, tmjor = 8.1 min; For minor diastereoisomer: tminor = 6.8 Min, tugjor = 4.8 min).

3ea: Following the above General Procedure, the reaction gave the product 3ea (19 h, white foam, 105.5 mg, 98%
yield, >20:1 dr, 98% ee, [a]” = +80 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) & = 8.29 (br, 1H), 7.58 (d, ] = 7.0
Hz, 2H), 7.35-7.18 (m, 4H), 7.09 (d, ] = 8.5 Hz, 2H), 6.98 (t, ] = 7.6 Hz, 1H), 6.87 (d, ] = 8.5 Hz, 2H), 6.74 (d, ] = 7.7
Hz, 1H), 6.67(d, ] = 7.6 Hz, 1H), 6.57 (s, 2H), 5.15 (s, 1H), 5.07 (s, 1H), 1.18 (s, 18H) ppm. *C NMR (100 MHz,
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CDCL) §=179.5,152.5, 141.5,139.0, 138.6, 134.4, 132.3,130.8 (CH x 2), 129.2, 128.6, 128.3 (CH x 4), 128.20 (CH
x 2),128.17,128.1, 127.3,126.9 (CH x 2), 121.2, 110.0, 61.1, 58.8, 34.2, 30.0 ppm. IR (KBr): 5 = 3635, 3250, 2956,
1709, 1619, 1491, 1471, 1436, 1322, 1236, 1155, 1093, 1014, 836, 751, 733, 697, 591, 581 cm™’. HRMS (ESI): m/z
caled for C3sH3sCINO,Na [M + Na]*: 560.2327; found: 560.2320. The dr and ¢e values were determined by the chiral
HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min”, X = 254.0 nm; For major

diastereoisomer: tminor = 10.S min, tumjor = 8.6 min; For minor diastereoisomer: tminor = 5.9 Min, tmgjor = 4.3 min).

3fa: Following the above General Procedure, the reaction gave the product 3fa (13 h, white foam, 114.1 mg, 98%
yield, >20:1 dr, 98% ee, [a]” = +85 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.31 (br, 1H), 7.58 (d, ] = 7.2
Hz, 2H),7.35-7.18 (m, 6H), 6.98 (t, ] = 7.6 Hz, 1H), 6.82 (d, ] = 8.3 Hz, 2H), 6.73 (d, ] = 7.6 Hz, 1H), 6.66 (d, ] = 7.6
Hz, 1H), 6.56 (s, 2H), 5.13 (s, 1H), 5.07 (s, 1H), 1.18 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 179.5, 152.5,
141.5,139.5, 138.6, 134.4, 131.2 (CH x 2), 131.0 (CH x 2), 129.2, 128.6, 128.3, 128.2 (CH x 4), 128.0, 127.3, 126.9
(CH x 2), 121.2, 120.6, 110.1, 61.0, 58.9, 34.1, 30.0 ppm. IR (KBr): & = 3636, 3393, 3252, 2956, 1710, 1619, 1487,
1471, 1436, 1322, 1236, 1155, 1122, 1010, 834, 750, 732, 697, 591, 581 cm™. HRMS (ESI): m/z calcd for
C3sH36BrNO;Na [M + Na]*: 604.1822; found: 604.1816. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 96:4, v = 1.0 mL-min”, A = 254.0 nm; For major

diastereoisomer: tminor = 13.2 min, tmgjor = 11.1 min; For minor diastereoisomer: tminor = 7.0 min, tmgjor = 4.8 min).

3ga: Following the above General Procedure, the reaction gave the product 3ga (12 h, white foam, 113.9 mg, 98%
yield, >20:1 dr, 97% ee, [a], = +93 (¢ = 1.0, EtOH)). '"H NMR (400 MHz, CDCL;) § = 8.45 (br, 1H), 7.59 (d,] = 7.1
Hz, 2H), 7.32-7.17 (m, SH), 7.12 (br, 1H), 7.02-6.90 (m, 2H), 6.84-6.75 (m, 2H), 6.64 (d, J = 7.5 Hz, 1H), 6.56 (s,
2H), 5.10 (s, 1H), 5.08 (s, 1H), 1.19 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.5, 152.6, 142.6, 141.6, 138.4,
134.4, 133.0, 129.7, 129.4, 129.0, 128.7, 128.4, 128.23, 128.18, 127.8, 127.6, 127.4, 126.9, 122.0, 121.1, 110.2, 61.0,
59.2,34.2,30.0 ppm. IR (KBr): o = 3635, 3399, 2957, 1710, 1619, 1593, 1472, 1437, 1322, 1236, 1155, 1122, 751,731,
698, 678, 585 cm™. HRMS (ESI): m/z calcd for C3sH3sBrNO,Na [M + Na]*: 604.1822; found: 604.1813. The dr and
ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 96:4, v = 1.0
mL-min”, A = 254.0 nm; For major diastereoisomer: tminor = 11.2 min, tmgjor = 8.1 min; For minor diastereoisomer: tminor

= 6.4 min, tmjor = 4.7 min).
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3ha: Following the above General Procedure, the reaction gave the product 3ha (14 h, white foam, 114.3 mg, 98%
yield, >20:1 dr, 99% ee, [a]}, = +193 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.31 (br, 1H), 7.60-7.43 (m,
3H), 7.25-7.11 (m, 4H), 6.99-6.86 (m, 4H), 6.74 (d, ] = 7.7 Hz, 1H), 6.56 (d, ] = 7.6 Hz, 1H), 6.51 (s, 2H), 5.77 (s,
1H), 5.00 (s, 1H), 1.14 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.5, 152.6, 141.4, 140.0, 139.3, 134.2, 133.1,
130.2, 129.4, 128.4, 128.2, 127.9, 127.8, 127.2, 126.8, 126.5, 121.2, 110.0, 61.6, 57.7, 34.1, 30.1 ppm. IR (KBr): & =
3638,3615,3188,2954,1710, 1617, 1470, 1436, 1320, 1236, 1155, 1122, 1023, 907, 887, 806, 749, 733, 699, 676, 586
cm’’. HRMS (ESI): m/z calcd for C3sH3sBrNO,Na [M + Na]*: 604.1822; found: 604.1826. The dr and ee values were
determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min™, A =
254.0 nm; For major diastereoisomer: tminor = 10.2 min, tmajor = 16.0 min; For minor diastereoisomer: tminor = 11.4 min,

tmajor =18.0 mln)

3ia

3ia: Following the above General Procedure, the reaction gave the product 3ia (20 h, white foam, 105.6 mg, 98%
yield, >20:1 dr, 99% ee, [a]}, = +202 (c = 0.5, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.30 (br, 1H), 7.61-7.52 (m,
2H),7.32 (d, ] =7.7 Hz, 1H), 7.29-7.16 (m, 4H), 7.07-6.90 (m, 4H), 6.78 (d, J = 7.7 Hz, 1H), 6.59 (d, ] = 7.5 Hz, 1H),
6.54 (s, 2H), 5.82 (s, 1H), 5.04 (s, 1H), 1.18 (s, 18H) ppm. *C NMR (100 MHz, CDCl;) § = 179.5, 152.6, 141.3,
139.3, 138.5, 135.0, 134.2, 130.2, 129.8, 129.3, 128.4, 128.20, 128.18, 128.0, 127.5, 127.2, 127.1, 126.9, 126.1, 121.2,
110.0, 61.4, 54.6, 34.1, 30.0 ppm. IR (KBr): o = 3639, 3620, 3189, 2956, 1711, 1618, 1471, 1436, 1321, 1236, 1156,
1122, 1037, 1026, 806, 750, 736, 701, 682, 586 cm™. HRMS (ESI): m/z calcd for C3sH3sCINO,Na [M + Na]*:
560.2327; found: 560.2319. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IE-
3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min"', A = 254.0 nm; For major diastereoisomer: tminor = 7.6 min, tmjor = 12.2

min; For minor diastereoisomer: tminor = 6.1 min, tmajor = 10.1 min).

3ja

3ja: Following the above General Procedure, the reaction gave the product 3ja (7 d, white foam, 98.7 mg, 88%
yield, >20:1 dr, 98% ee, [a]}, = +161 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.16 (br, 1H), 7.85-7.69 (m,
1H), 7.60-7.47 (m, 2H), 7.29-7.09 (m, 7H), 7.09-7.01 (m, 1H), 7.01-6.92 (m, 1H), 6.78 (d, ] = 7.6 Hz, 1H), 6.71 (d, ]
=7.6Hz,1H),6.61 (s,2H), 6.51 (s, 1H), 5.00 (s, 1H), 3.88 (s, 3H), 1.18 (s, I8H) ppm. *C NMR (100 MHz, CDCl,)
§=179.6,168.7, 152.3, 141.7, 141.3, 139.5, 134.1, 131.4, 130.8, 130.6, 130.5, 129.6, 128.35, 128.29, 128.19, 128.15,
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127.8,127.1,127.0,126.0,121.3,109.9, 61.9, 52.9, 52.1, 34.1, 30.1 ppm. IR (KBr): & = 3636, 3301, 2954, 1721, 1618,
1485, 1471, 1435, 1262, 1238, 1195, 1132, 1123, 1080, 749, 734, 698, 677, 585 cm’’. HRMS (ESI): m/z calcd for
C3H3NO4Na [M + Na]*: 584.2771; found: 584.2774. The dr and ee values were determined by the chiral HPLC
analysis (Daicel Chiralpak IA-3, n-hexane/CH,Cl, = 4:3, v = 0.70 mL-min ", A = 226.1 nm; For major diastereoisomer:

tminor = 16.1 Min, tmsjor = 26.6 min; For minor diastereoisomer: tminor = 19.6 min, togjor = 21.0 min).

3ka: Following the above General Procedure, the reaction gave the product 3ka (72 h, white foam, 105.2 mg, 93%
yield, >20:1 dr, 98% ee, [a]}, = +206 (¢ = 0.5, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.60 (br, 1H), 7.52 (d, J = 7.1
Hz, 2H), 7.27-7.24 (m, 4H), 7.15-7.08 (m, 1H), 7.05-7.00 (m, 1H), 6.99-6.92 (m, 2H), 6.92-6.83 (m, 1H), 6.78 (d, |
=7.8 Hz, 2H), 6.47 (s,2H), 5.45 (s, 1H), 5.01 (s, 1H), 2.11 (s, 3H), 1.16 (s, 18H) ppm. *C NMR (100 MHz, CDCl;)
§=179.7,168.4,152.4,148.6,141.3,139.3,134.1, 133.1, 130.5, 129.0, 128.3, 128.2, 128.0, 127.8, 127.6, 127.1, 126.99,
126.96,125.1,122.8,121.2,110.3, 60.7, S1.5, 34.0, 30.0, 20.8 ppm. IR (KBr): ¢ = 3634, 3387, 2956, 1769, 1710, 1619,
1485, 1472, 1436, 1367, 1228, 1201, 1158, 750, 698, 586 cm™". HRMS (ESI): m/z calcd for CH3sNO,Na [M + Na]*:
584.2771; found: 584.2777. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IB-
3, n-hexane/2-propanol = 82:3, v = 0.85 mL-min", A = 254.0 nm; For major diastereoisomer: tminor = 15.0 min, tomajor =

19.5 min; For minor diastereoisomer: tminor = 23.6 min, tmajor = 9.1 min).

3la: Following the above General Procedure, the reaction gave the product 3la (48 h, white foam, 103.0 mg, 94%
yield, >20:1 dr, 98% ee, [a]” = +74 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.12 (br, 1H), 7.59 (d, ] = 7.3
Hz,2H), 7.31-7.18 (m, 4H), 7.02-6.93 (m, 1H), 6.83-6.76 (m, 1H), 6.64 (d, ] = 7.5 Hz, 1H), 6.59 (s, 2H), 6.56 (d, ] =
8.0 Hz, 1H), 6.47-6.34 (m, 2H), 5.81 (s, 2H), 5.08 (s, 1H), 5.04 (s, 1H), 1.19 (s, 18H) ppm. *C NMR (100 MHz,
CDCL;) § = 179.4,152.4, 147.2, 146.0, 141.6, 138.9, 134.24, 134.20, 129.4, 128.7, 128.5 (CH x 2), 128.3 (CH x 2),
128.1 (CH x 2), 127.2, 1269 (CH x 2), 122.4, 121.1, 110.02, 109.95, 107.8, 100.6, 61.2, 59.2, 34.2, 30.1 ppm. IR
(KBr): o = 3635, 3392, 2956, 1710, 1619, 1503, 1488, 1471, 1438, 1322, 1250, 1233, 1040, 937, 750, 73S, 714 cm™.
HRMS (ESI): m/z calcd for C3sH3NO,Na [M + Na]*: 5§70.261S; found: 570.2610. The dr and ee values were
determined by the chiral HPLC analysis (Daicel Chiralpak IE-3, n-hexane/2-propanol = 95:5, v = 1.0 mL-min™, A =
254 nm; For major diastereoisomer: tminor = 13.3 min, tmajor = 22.2 min; For minor diastereoisomer: tminor = 7.3 min, tmajor

=11.4 min).
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3ma: Following the above General Procedure, the reaction was performed with 1m (74 mg, 0.21 mmol), 2a (41.8 mg,
0.20 mmol), 4i (14.5 mg, 0.02 mmol), and Na,CO; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —40 °C for 14 h to afford
the product 3ma (white foam, 108.4 mg, 96% yield, >20:1 dr, 99% ee, [a]; = +112 (c = 1.0, EtOH)). "H NMR (400
MHz, CDCl;) § =7.91 (br, 1H), 7.63 (d, J = 7.1 Hz, 2H), 7.30-7.19 (m, 4H), 6.99 (t, ] = 7.2 Hz, 1H), 6.80 (d, ] = 7.7
Hz, 1H), 6.69-6.60 (m, 1H), 6.64 (s, 2H), 6.67-6.22 (m, 1H), 6.18-6.12 (m, 2H), 5.06 (s, 1H), 5.05 (s, 1H), 3.51 (s,
6H), 1.20 (s, 18H) ppm. *C NMR (100 MHz, CDCL;) § = 179.0, 160.1, 152.5, 142.3, 141.9, 138.7, 134.2, 129.6, 128.7,
128.5,128.3 (CHx 2+ C x 1)), 128.1 (CH x 2), 127.3, 127.0 (CH x 2), 121.0, 109.8, 106.9 (CH x 2), 100.2, 60.9,
59.9, 54.8,34.2,30.1 ppm. IR (KBr): o = 3634, 3390, 2956, 1711, 1594, 1472, 1436, 1205, 1156, 1070, 837, 753, 702
cm’'. HRMS (ESI): m/z calcd for C3;Hy NOsNa [M + Na]*: 586.2928; found: 586.2921. The dr and ee values were
determined by the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 93:7, v = 1.0 mL-min”, A =
226.1 nm; For major diastereoisomer: tminor = 20.3 min, tmyjor = 30.4 min; For minor diastereoisomer: tminor = 6.5 min,

tmgjor = 5.0 min).

3na

3na: Following the above General Procedure, the reaction gave the product 3na (S d, white foam, 98.4 mg, 88%
yield, >20:1 dr, 99% ee, [a]% = +191 (c = 0.5, EtOH)). "H NMR (400 MHz, CDCI;) § = 8.66 (br, 1H), 8.24 (d,] = 8.4
Hz, 1H), 7.77 (d,] = 7.9 Hz, 1H), 7.67-7.54 (m, 3H), 7.49-7.33 (m, 2H), 7.27-7.08 (m, SH), 6.97-6.83 (m, 2H), 6.84-
6.48 (m, 1H), 6.58 (s, 2H), 6.33 (d, ] = 7.7 Hz, 1H), 6.03 (s, 1H), 5.00 (s, 1H), 1.14 (s, 18H) ppm. *C NMR (100
MHz, CDCl;) § = 180.2, 152.6, 141.4, 139.6, 137.0, 134.1, 134.0, 132.3, 130.3, 128.7, 128.3 (CH x 2), 1282, 128.1
(CHx2+CHx1+Cx1),127.2,127.1,126.9 (CH x 2), 126.1, 125.0, 124.8, 124.7, 123.7, 121.0, 110.3, 61.3, 53.9,
34.1, 30.0 ppm. IR (KBr): & = 3622, 3400, 2956, 1714, 1617, 1596, 1471, 1435, 1392, 1316, 1231, 1152, 1122, 796,
778,760, 745, 699, 548 cm™. HRMS (ESI): m/z calcd for CssHzoNO,Na [M + Na]*: 576.2873; found: 576.2867. The
dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 95:5, v
= 1.0 mL-min"”, A = 254 nm; For major diastereoisomer: tminor = 26.3 min, tmajor = 13.4 min; For minor diastereoisomer:

tminor = 9.3 MiN, tomgior = 15.9 min).

30a: Following the above General Procedure, the reaction gave the product 30a (19 h, white foam, 109.1 mg, 98%
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yield, >20:1 dr, 97% e, [a], = +147 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCL;) § = 8.00 (br, 1H), 7.81-70 (m,
3H), 7.65-7.54 (m, 2H), 7.50 (br, 1H), 7.46-7.39 (m, 2H), 7.38-7.27 (m, 4H), 7.13-7.05 (m, 2H), 6.81 (d, ] = 7.7 Hz,
1H), 6.75 (s,2H), 6.66 (d,]=7.7Hz, 1H), 5.43 (s, 1H), 5.13 (s, 1H), 1.25 (s, 18H) ppm. *C NMR (100 MHz, CDCl;)
§=179.2,152.4,141.6,138.9, 137.9, 134.2, 133.2, 132.2, 129.5, 128.6, 128.48, 128.46, 128.35, 128.29 (CH x 2), 128.1
(CHx2),128.0,127.9,127.3,127.2 (CH x 2), 127.1 (CH x 2), 125.5, 125.4,121.0, 109.8, 61.2, 59.6, 34.1, 30.0 ppm.
IR (KBr): o = 3634, 3395, 2955, 1711, 1619, 1598, 1471, 1437, 1321, 1235, 1209, 1155, 1122, 747, 581 cm™’. HRMS
(ESI): m/z caled for C3yH3oNO,Na [M + Na]*: §76.2873; found: 576.2867. The dr and ee values were determined by
the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-propanol = 95:5, v= 1.0 mL-min™, A = 254 nm; For major

diastereoisomer: tminor = 13.2 min, tmsjor = 17.2 min; For minor diastereoisomer: tminor = 7.2 min, tmajor = 5.1 min).

3pa: Following the above General Procedure, the reaction gave the product 3pa (9 h, white foam, 99.3 mg, 98%

yield, >20:1 dr, 98% ee, [a]” = +139 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl3) § = 9.19 (br, 1H), 8.30 (d, ] = 5.8
Hz,2H), 7.58 (d, ] = 7.3 Hz, 2H), 7.33-7.17 (m, 4H), 6.99 (t, ] = 7.3 Hz, 1H), 6.96-6.86 (m, 2H), 6.81-6.69 (m, 2H),
6.55 (s,2H), 5.22 (s, 1H), 5.12 (s, 1H), 1.18 (s, 18H) ppm. *C NMR (100 MHz, CDCL3) § = 179.1, 152.7, 149.9,
149.0 (CH x 2), 141.8, 138.3, 134.7,129.3, 128.7, 128.2 (CH x 2), 128.1 (CHx 2 + CH x 1), 127.3, 127.0 (CH x
2),126.8,124.8 (CH x 2), 121.1, 110.1, 60.6, 8.9, 34.1, 30.0 ppm. IR (KBr): & = 3633, 3387, 3205, 2955, 1716,
1619, 1598, 1472, 1436, 1236, 1200, 1155, 1122, 750, 731, 698, 584 cmm™. HRMS (ESI): m/z calcd for CssHiN,O,
[M + H]*: 505.2850; found: 505.2846. The dr and ee values were determined by the chiral HPLC analysis (Daicel
Chiralpak IA-3, n-hexane/2-propanol = 90:10, v = 1.0 mL-min "', A = 254 nm; For major diastereoisomer: tumino = 8.4

Min, tmgor = 17.1 min; For minor diastereoisomer: tumior = 12.1 min, tmgjor = 15.2 min).

3qa: Following the above General Procedure, the reaction was performed with 1q (46.5 mg, 0.20 mmol), 2a (41.8 mg,
0.20 mmol), 4i (14.5 mg, 0.02 mmol), and Na,CO; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —60 °C for 18 h to afford
the product 3qa (white foam, 86.4 mg, 98% yield, 5.7:1 dr, 93% ee (major isomer), 83% ee (minor isomer), [a]s=-22
(¢=0.8, EtOH)). "H NMR (400 MHz, CDCl;) § = 9.45 (br, 1H), 7.59 (d, ] = 7.7 Hz, 2H), 7.30-7.14 (m, 4H), 7.00-
6.86 (m, 2H), 6.69-6.56 (m, 1H), 6.62 (s, 2H), 5.04 (br, 1H), 3.95 (q, ] = 13.7 Hz, 1H), 1.26 (br, 21 H, CH;x 6 + CH3)
ppm. *C NMR (100 MHz, CDCl;) § = 181.1, 152.5, 141.5, 138.7, 134.1, 130.2, 128.9, 128.09, 128.0S, 127.97, 127.92,
127.0, 126.1, 120.9, 109.8, 61.8, 47.2, 34.2, 30.2, 15.3 ppm. IR (KBr): o = 3639, 3388, 3216, 2959, 1704, 1619, 1471,
1436, 1236, 1214, 1159, 884, 749, 699 cm™. HRMS (ESI): m/z calcd for C30H3sNO,Na [M + Na]*: 464.2560; found:
464.2552. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-
propanol = 93:7, v = 1.0 mL-min", A = 254 nm; For major diastereoisomer: tminor = 7.8 min, tmsjor = 8.6 min; For minor

diastereoisomer: timinor = 5.1 Min, tmsjor = 13.2 min).
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3ra: Following the above General Procedure, the reaction gave the product 3ac (10 h, white foam, 82.7 mg, 98%
yield, >20:1 dr, 98% ee, [a]” = +23 (c = 1.0, EtOH)). "H NMR (400 MHz, CDCl;) § = 8.28 (br, 1H), 7.63-7.48 (m,
2H), 7.27-7.13 (m, 4H), 7.08-7.01 (m, 3H), 7.01-6.80 (m, 4H), 6.67 (d, ] = 7.7 Hz, 1H), 6.33 (s, 2H), 5.15 (br, CH x
1+ OH x 1), 1.92 (s, 6H) ppm. *C NMR (100 MHz, CDCl;) § = 179.8, 150.7, 141.3, 140.4, 139.0, 130.4, 130.1 (CH
x2+Cx1),129.5 (CHx 2), 1282 (CH x 2), 128.1 (CH x 2), 128.0 (CH x 2), 127.94, 127.89, 127.2, 126.5, 122.0
(Cx2),121.4,110.1, 61.1, 58.4, 15.9 ppm. IR (KBr): 5 = 3399, 1707, 1619, 1489, 1471, 1200, 1144, 752, 734, 700,
592 cm™'. HRMS (ESI): m/z calcd for C,oH,sNO,Na [M + Na]*: 442.1778; found: 442.1776. The dr and ee values
were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 85:1S5, v = 1.0 mL-min”,
A =254 nm; For major diastereoisomer: tminor = 13.1 min, tmsjor = 21.6 min; For minor diastereoisomer: tyino: = 6.9 min,

tmsjor = 8.0 min).

3sa: Following the above General Procedure, the reaction was performed with 1s (67.0 mg, 0.20 mmol), 2a (41.8 mg,
0.20 mmol), 4i (14.5 mg, 0.02 mmol), and Na,CO; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —60 °C for 18 h to afford
the product 3sa (white foam, 107.6 mg, 98% yield, 9:1 dr, 96% ee (major isomer), 94% ee (minor isomer), [a]5 =+99
(¢ =0.8, EtOH)). "H NMR (400 MHz, CDCL,) § = 8.30 (br, 1H), 7.91-7.72 (m, 2H), 7.50-7.29 (m, 14H), 7.21-7.04
(m, 7H), 6.88-6.78 (m, 1H), 6.84 (s, 2H), 5.46 (s, 1H), 5.40 (s, 1H) ppm. *C NMR (100 MHz, CDCL;) § = 179.4,
148.0, 141.5, 139.8, 139.0, 137.4, 131.7, 130.9, 129.7, 129.5, 129.2, 128.6, 128.5, 128.4, 128.3, 128.12, 128.08, 127.39,
127.36, 127.29, 126.7, 121.4, 110.3, 61.1, 58.7 ppm. IR (KBr): ¢ = 3533, 3380, 3199, 3057, 1706, 1618, 1496, 1470,
1428, 1323, 1229, 1123, 907, 752, 698, 565 cm™. HRMS (ESI): m/z caled for CioHasNO,Na [M + Na]*: $66.2091;
found: 566.2085. The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-
hexane/2-propanol = 93:7,v = 1.0 mL-min™, A = 254 nm; For major diastereoisomer: tminor = 26.3 min, tmajor = 49.5 min;

For minor diastereoisomer: tminor = 24.9 min, tomgjor = 77.6 min).

3ta: Following the above General Procedure, the reaction was performed with 1t (65.5 mg, 0.20 mmol), 2a (41.8 mg,
0.20 mmol), 4i (14.5 mg, 0.02 mmol), and Na,CO; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —60 °C for 18 h to afford

the product 3ta (white foam, 105.7 mg, 98% yield, 13:1 dr, 99% ee (major isomer), 97% ee (minor isomer), [a]} = +70
(¢ = 1.0, EtOH)). 'H NMR (400 MHz, CDCL;) § = 8.36 (br, 1H), 7.68 (d, ] = 7.5 Hz, 2H), 7.41-7.25 (m, 4H), 7.20-
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7.10 (m, 3H), 7.09-7.02 (m, 1H), 7.00-6.92 (m, 2H), 6.87 (s, 2H), 6.85-6.75 (m, 2H), 5.26 (s, 1H), 4.99 (br, 1H), 0.19
(s, 18H) ppm. *C NMR (100 MHz, CDCL) § = 179.5, 163.9, 141.7, 140.2, 138.7, 138.6, 129.8, 129.5, 129.3, 128.5,
128.3, 128.24, 128.16, 128.0, 127.4, 126.6, 122.4,121.1, 110.1, 60.9, 58.9, -0.7 ppm. IR (KBr): 5 = 3608, 3391, 3256,
2952, 1710, 1619, 1471, 1413, 1317, 1246, 1229, 1167, 1130, 859, 838, 753, 699, 570 cm™. HRMS (ESI): m/z calcd
for C33H37NO,Si:Na [M + Na]*: 558.2255; found: 558.2250. The dr and e values were determined by the chiral HPLC
analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 93:7,v = 1.0 mL-min", A = 254 nm; For major diastereoisomer:

tminor = 7.3 MiN, tmajor = 13.4 min; For minor diastereoisomer: tyino; = 4.9 min, trmgjor = 8.1 rnin).

3ua: Following the above General Procedure, the reaction was performed with 1u (50.5 mg, 0.20 mmol; Z/E ~
1:1), 2a (41.8 mg, 0.20 mmol), 4i (14.5 mg, 0.02 mmol), and Na,CO; (31.8 mg, 0.3 mmol) in THF (4.0 mL) at —40
°C for 16 h to afford the product 3ua (white foam, 90.7 mg, 98% yield, 18:1 dr, 98% ee, [a]}; = +34 (c = 0.4, EtOH)).
'H NMR (400 MHz, CDCl;) & = 8.23 (br, 1H), 7.65-7.52 (m, 2H), 7.31-7.15 (m, 4H), 7.10-7.02 (m, 3H), 7.01-6.90
(m, 3H), 6.87-6.80 (m, 1H), 6.69 (d, ] = 7.7 Hz, 1H), 6.55 (s, 1H), 6.41 (s, 1H), 5.18 (s, 1H), 4.94 (br, 1H), 1.93 (s,
3H), 1.14 (s, 9H) ppm. *C NMR (100 MHz, CDCL) § = 179.7, 151.2, 141.4, 140.5, 139.0, 134.0, 130.2, 130.0, 129.7,
129.5 (CH x 2), 128.3, 128.1 (CH x 4), 128.0, 127.9 (CH x 2), 127.3, 127.2, 126.5, 122.1, 121.3, 110.0, 61.2, 58.7,
34.3,29.5,16.0 ppm. IR (KBr): o = 3381, 3259, 2295, 1710, 1619, 1482, 1471, 1433, 1325, 1222, 1197, 1164, 751, 729,
699, 587 cm™. HRMS (ESI): m/z calcd for C3,H3NO,Na [M + Na]*: 484.2247; found: 484.2242. The dr and ee values
were determined by the chiral HPLC analysis (Daicel Chiralpak IA-3, n-hexane/2-propanol = 85:15, v = 1.0 mL-min”,
A =254 nm; For major diastereoisomer: tminor = 10.0 min, tmajor = 14.4 min; For minor diastereoisomer: tminor = 5.6 min,

tmsjor = 21.0 min).

7. General Procedure for the Synthesis of 3aa on Gram Scale

A gram scale reaction for the synthesis of 3aa was conducted under the optimized condition as follows:

A mixture of para-quinone methides 1a (1.0 g, 3.4 mmol), 3-phenyl-oxindole 2a (707.2 mg, 3.4 mmol), and the
catalyst 4i (247.0 mg, 0.34 mmol) in THF (70.0 mL) was cooled to —40 °C, and then Na,COjs (500.0 mg, 4.7 mmol)
was added. The resulting reaction mixture was kept under vigorous stirring for 18 h. Then the solvent was concentrated
under reduced pressure, and the residue was purified by flash column chromatography on silica gel (petroleum
ether/ethyl acetate = 8:1) to furnish the corresponding addition product 3aa (white foam, 1.68 g, 98% yield, >20:1 dr,
96% ec). The dr and ee values were determined by the chiral HPLC analysis (Daicel Chiralpak IC-3, n-hexane/2-
propanol = 95:5, v = 1.0 mL-min”, A = 254.0 nm; For major diastereoisomer: tminor = 12.7 min, tmsjor = 8.2 min; For

minor diastereoisomer: tminor = 6.2 Min, tmyor = 4.6 min).

8. Absolute Configuration of 3ab by X-Ray Crystallographic Analysis

The single crystal of 3ab, which was used for the determination of its absolute configuration via X-ray
crystallography (see below, Figure S-1), was recrystallized from CH,Cl, and petroleum ether (1:8). The intensity
data were collected on an Agilent SuperNova (Dual, Cu at zero, Eos) diffractometer using graphite-monochromated

Cu Ko radiation.
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Figure S-1. ORTEP Drawing (20% probability ellipsoids) of 3ab (CCDC 1441998)
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PROBHD 5 mm PABBO BB/
PULPROG zg30
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SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1324710 MHz
1H
10.92 usec
65536
400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
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< ~ A~ MONOMOMON N O © o~ 00 o O EXPNO 6
. . . . . . . . . . oM O W N AN O <t N PROCNO 1
0 0 WM~ N> <N A O™~ . . Date 20150521
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SOLVENT cDC13
NS 120
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
(@) TE 294.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 14.70 usec
SI 32768
’ SF 100.6127776 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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— — — — — DLW OO Date_ 20150531
Time 12.30
T T\ W S
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 240
DS 2
— SWH 24038.461 Hz
O FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Br
======== CHANNEL f1l ========
O SFO1 100.6228298 MHz
NUC1 13C
N Pl 14.70 usec
H SI 32768
SF 100.6127972 MHz
2v WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
o— RG 128
DW 62.400 usec
DE 6.50 usec
TE 293.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
O NUC1 1H
Pl 10.79 usec
B N ST 65536
r H SF 400.1299871 MHz
2X WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M o
L
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o S M el [fe) —
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FIDRES 0.366798 Hz
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RG 2050
DW 20.800 usec
DE 6.50 usec
O/ TE 294.5 K
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======== CHANNEL f1l ========
SFO1 100.6228298 MHz
NUC1 13C
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SF 100.6127970 MHz
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O SSB 0
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2x
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TD 65536
SOLVENT CDC13
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DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1440
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
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TiH %R  DYH
F 4% FanChunAn
FEaE B
FE i 24 5 dengyh509¢c KEH: FanChunAn
(SIS ARH FE 204K dengyh
IR 1:A,6 KT R dyh Ic3 IPAvsHex 5vs95 190 1ml
HEFEREL 1 AbFE T v dengyh479 race
HEREAARRA: 5.00 ul THIE PR 254.0 gk
IBATIN T 40.0 Minutes S USERIBERER = PDA 254.0 4k
KAEI [H]: 2014/12/30 14:55:47 CST
ALPRES [a]: 2014/12/30 21:49:49 CST
0.08
| :
0.06-| o o
] o N
b
) i <
< 004 (+)-3aa 3
B o
©
0.02-1
0.00 o —
000 200 400 6.00 800 1000 1200 1400 16,00
Ponii
——— Channel: 254.0 452K; Channel Desc.: PDA 254.0 44°K; Processing Method: dengyh479 race
2 R
s TREgRfTE] | T EE
EERERIAY St s % A
Ry | ey | P TP gy
1| PDA 254.0 gl 4559 | 418640 | 10.23 44073
2 | PDA 254.0 g2k 6.334| 418225| 10.22|28280
3 | PDA 254.0 g4k 8.186 | 1627839 | 39.77 87158
4 | PDA 254.0 42Kk | 12.741 1628673 | 39.79 | 52461
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WH4%®: Deng Yu-hua
4%k FanChunAn
*élél:llzll-],f%ul»
FE i 24 5 dengyh607d -40Du KEH: FanChunAn
FE i S A FRUEFE FF i 444 R DENGYH
i 1:A,2 RAE TR IC3 IPA vs Hex 5vs95 1ml 190
HEREOCEL 1 AbFE T dengyh599c
BEFEARAR: 5.00 ul JHIE A FR: 254.0 gk
IBATH[H): 18.0 Minutes A P I S T R PDA 254.0 4k
SR AR [a]: 2015/3/30 9:52:02 CST
Ab ¥R [a] 2015/3/30 10:22:29 CST
040
030~
) il
< 020
0.10-
] o -
(o] ~ Te)
< < N
i < N I
0.00- \ © A
000 200 400 6.00 800 1000 1200 1400 1600 18,00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)4%°Kk; Processing Method: dengyh599¢
54 Fx:
NN R B ) kAl R
RN e Y% A |,
B Grity | kR | TP gy
112998 (190-400)4kK 4.499 | 154047 1.81| 16585
212998 (190-400)442k 6.241 7436 0.09 497
312998 (190-400)44k 8.133 8346798 | 97.84 | 440595
412998 (190-400)49K | 12.751 22522 0.26 923
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TWiH4#: Deng Yu-hua
4%k FanChunAn
FE S B
JES RS dengyh p-QMs Oxindoles 1g REH: FanChunAn
FE S AY: FrUERE FE i 20 44 B dengyh
= 1:F,2 KAE T IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 2.00 ul JHIE 42 R 254.0 91K @2
IZ AT ] 30.0 Minutes A P I S R PDA 254.0 %k
SR AR [a]: 2016/1/16 21:24:31 CST
AL PR T (1] - 2016/1/18 22:00:39 CST
050-
: )
0.40-
0.30+
) ] 3aa: Gram scale
<C
020
0.10- < ™
] B A e
] = N N
000 200 400 600 800 1000 1200 1400 1600 1800
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)452K; Processing Method: dengyh
% Fx:
e £ B b5 1) THIAH i
FiE e I Y% M|
BB Grty | kR | T gy
112998 (190-400)44K 4.594 | 208437 2.01| 24569
212998 (190-400)44k 6.252 28349 0.27 1776
312998 (190-400)45k 8.172 19935983 | 96.00 | 512557
412998 (190-400)44K | 12.663 | 177641 1.72 5209
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TOHWOWOIHIANANNTMNANMNMOOATFOOT AONONTOHOON™OMANNNS AN~ — o
OO MNOOETITANNOITNAHND DOFTMAOMMOMO W M — O I~ o)) o NAME dengyh717 N-allyl -40 4
Lraaaaanaeeea®enny dadaaeeaenadaeenn - < EXPNO 10
0 O0VOVOVOO VOO T TOODOOO™M — o PROCNO 1
Date_ 20150612
Time 17.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 1
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 22.6
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
ST 65536
SF 400.1300488 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L e e B e L e B e B e B o B e e I B A B |
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o SO NONOO®HOWMPA OO N NAME dengyh717 N-allyl -40 4
~ MO A AMOOSN—A A OO0 ANO N O © o < [N EXPNO 11
M o w o o N O PROCNO 1

© AN M OO OO WM ~~ W00~ O . .

~ ODFFOOONNNNNNNNNNNN A O o~~~ 0 o o ~ < o Date_ 20150612

— L R R B B B B B B B B B B B e A B B o~~~ NeNTel < ™ ™ Time 17.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
SI 32768
SF 100.6127889 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I RN R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
IESBAS dengyh717 N-allyl race KA FanChunAn
FE A 2R AL FRUEFE FF i 442 R dengyh
- 1:B,2 RAE TR IA3 IPA vs Hex 3vs97 1ml 190
HEREOCEL 1 AbFE T dengyh
HEREAARRA: 2.00 ul THIE AR 254.0 gk
IBATH[H): 20.0 Minutes A P 3 R PDA 254.0 4k
KA [H]: 2015/6/11 21:58:31 CST
OB EIR 2015/6/11 22:22:15 CST
<5
T N-
1 I3 HO  tBu Y =
0.06-1 W q g
| Wl ) §
H Q
5 0.04+ o°
< | N /,
(4)-3ab
0.02
0.00-1 k
0.00 2.00 400 600 8.00 1000 1200 1400 1600 1800
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
R
v R B ) kAl [
IR P % M|
B Grty | kR | T e
112998 (190-400)44K 4.714 | 504205| 14.93|75967
212998 (190-400)49k 5.147 | 510659 | 15.13 72275
312998 (190-400)4%k | 11.315 1178926 | 34.92 | 69351
412998 (190-400)4%°K | 14.400 | 1182237 | 35.02 52339
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 5 dengyh717b N-allyl -40 KEH: FanChunAn
FE IS A FrRUERE FE i 2 44 B dengyh
= 1:B,4 RAE TR IA3 IPA vs Hex 3vs97 1ml 190
HERECEL 1 AbFE T dengyh
BEFEARAR: 8.00 ul SR EE TS 254.0 gk
IBATH[H): 20.0 Minutes A P 3 S R PDA 254.0 4k
KA [a]: 2015/6/11 21:17:47 CST
OB EIR 2015/6/11 22:48:56 CST
0.3(? 3
5 0.2(?
< -
0.10-
i . N
25 3
1 < 5 -
0.00- —N~ AR
0.00 200 400 600 800 1000 1200 1400 1600 1800
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)452Kk; Processing Method: dengyh
54 Fx:
NN PREGW 1] | T =
CBGERIAL St L1 Y% A |,
B Grity | kR | TP gy
112998 (190-400)4kK 4.684 92559 0.99| 11442
212998 (190-400)442k 5.107 51287 0.55 5554
312998 (190-400)7%Kk | 11.342| 190143 2.04| 10810
412998 (190-400)49°K | 14.375]9002549 | 96.42 | 373667
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(=]

o

6.5

[TelN=2]
o|%
(31K =]

6.0

0.98

5.0

1.09

4.5

1.00

4.0

3.5

S45

3

—
.0

25

2.0

1.5

18.23

1.0

dengyh718 N-Bn -40 4
10

1
20150613
15.02
spect
5 mm PABBO BB/
zg30
65536
CDC13
1
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
25.4
62.400 usec
6.50 usec
294.8 K
1.00000000 sec
1

CHANNEL f1l ==
400.1324710 MHz

400.1300623 MHz
EM
0
0.30 Hz
0
1.00



[se} WO A4 4O TMNAN T A0 O OO NAME dengyh718 N-Bn -40 4
~N MO AN A0NOFTMNMAOW0—AOW AN N O 0 0 N < 0 o~ EXPNO 15
. e e e e e e e e e e e e e e e . MmO w0 ~ oo o — o

~ AN MO OO O WM ~~ OO0 . . . PROCNO 1

~ DT TOMNONONNNNNNNNNNNNNO ~ o~ 0 o o ™ < O Date_ 20150613

— A A A A A A A AAAAAAAAAAAA o~~~ eNTel < ™ ™ Time 18.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 240
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127919 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I I N A R R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

S46



WiH4®: Deng Yu-hua
4%k FanChunAn
JE Y DS
FE b AR dengyh718 N-Bn race KAEEH FanChunAn
FEAn A FrRUEFE FFE b 4 44 R dengyh
i 1:C,2 KA IA3 IPA vs Hex 15vs85 1ml 190
R 1 VUSRS dengyh
HEFRARFR: 3.00 ul JHIE A FK: 254.0 gk
IBAT R[] 50.0 Minutes Ah BRI TE R PDA 254.0 4k
KL A]: 2015/6/12 13:51:39 CST
RO PRI E]: 2015/6/12 15:31:31 CST
0.16
B (@)]
014; :: HO t-Bu
] <
0.12- tBu O 0
] H Q
0.10-|
] = 0 SN
> 008] 2 N \_Q
< o ~ (#)-3ac
] N~
0.06|
1 <
i To]
0.04-| 0
b N~
1 N
0.00 A
0.00 | 500 10,00 1500 2000 ‘2500 3000 3500 40,00
Sy
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
K
s PREFIE] | AR =
BRI S % HA | .
BiE T Gy | irery | TP ey
112998 (190-400)44K 4.110| 905125| 15.54 | 156531
212998 (190-400)44k 7.959| 903405, 15.51| 64080
312998 (190-400)442K | 17.242 2015054 | 34.60| 68320
412998 (190-400)4°K | 27.854 | 1999566 | 34.34 25152

S47



TiH4#: Deng Yu-hua
485 FanChunAn

RS

IS dengyh718b N-Bn -40 REH: FanChunAn
(SN FRIERE FE 2 AR dengyh
iR 1:C,5 KA TR IA3 IPA vs Hex 15vs85 1ml 190
BRI 1 Ab PR 7 dengyh
BEREARFR: 8.00 ul JEIE 44 R 254.0 gk
IBAT I [A]: 40.0 Minutes A0 F I T R PDA 254.0 4k
SR AR (] 2015/6/12 15:29:00 CST
Aib T ] 2015/6/16 23:36:56 CST
0.2(%7
b (X
g
3
0.15
2 0.1(#
o
=)
0.05 N o -
] o J ~
N ~
il “ (q\]
0.00
0.00 - 5.60 | | 10‘.00 | | 15ﬁ00 | | 20‘.00 | | 25‘.00 | | 30ﬁ00 | | 35ﬁ00 |
]
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
%4 Fx:
N {RBEI A | TR =i
BRI S 1o % SN I
BB Gy | (tkepy | TP
12998 (190-400)41K |  4.100| 295237 | 4.14| 48450
212998 (190400)44k | 7.879| 244443 3.43| 17789
312998 (190-400)44k | 16.859 | 5875592 | 82.42 | 202330
42998 (190-400)4%K | 27.171| 713900 10.01| 9637

S48




NNOM~TOOONMAAMNM NN AT MW O o« O N o o NAME dengyh668d 0.25mmol N-Me -40 4
T NONANTINONATATNWOMNONAHM—AO O N o o o EXPNO 11
LOWMMMHANNNNNHOOOOOOO ™I~ O — O [ee] — o PROCNO 1
[ .. . . . Date_ 20150602
Lo e e T S S e e B [l e e N BN N N JaNe] mn N — o Time 6.31
INSTRUM spect
. ‘ PROBHD 5 mm PABBO BB/

PULPROG

SOLVENT

NS

DS

SWH 8012.820
FIDRES 0.122266
AQ 4.0894966 sec
RG 32
DW 62.400
DE 6.50
TE 294.0
D1 1.00000000
TDO 1

CHANNEL f1 ==
400.1324

0 MHz
H

10.92 usec
65536
400.1300385 MHz
EM
0
0.30 Hz

0
1.00

L L L A B IR
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0

| IR B

0.5 0.0 ppm

1.94
4.25
4.10
2.03
1.99
1.94
0.97
0.98
3.00
18.12

S49



HNOOMWO>™ OO WO
NO A< N> TN OO O
O Oy < O)Y O)Y 0O 0O CO OO ™~ [~ ™~ WO WO — ™~
OO NNNNNNNNNNNNO
oA A A A A A A A A A A A A A A

—177.11
152.36
144.47

NS\

—34.12
—30.04
—25.91

210 200 190 180 170 160 150 140 130 120 110 100 90

80

SS0

70

60

50

40

30

20

10

0

ppm

NAME dengyh668d 0.25mmol N-Me -40 4
EXPNO 12

PROCNO 1
Date_ 20150602

ime 6.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cDpCl3
NS 360
DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
o} 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =

100.62282

13C
14.70 usec
32768
100.6127844 MHz
EM
0
1.00 Hz

0
1.40




TiH4#: Deng Yu-hua
485 FanChunAn
FEmAE B
FE i A4 FR: dengyh668 N-Me race REH: FanChunAn
FE i S AY: FrUERE FE i 20 44 R dengyh
iR 1:A1 R TR IC3 IPA vs Hex 3vs97 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 3.00 ul EIE AR 254.0 gk
1BAT I [A]: 60.0 Minutes A3 3 T R PDA 254.0 4k
KAERT[H]: 2015/5/2 11:04:10 CST
AL PR (1] - 2015/5/2 11:32:43 CST
0.18
0.16
0.14- o
] =
1 - ©
_, 0.10 < ©
z 1 -~
0.08
0.06
0.04
0.0
0.00
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400  26.00
Bonil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
24 FR:
NN PREGIA] | AR =
CIRERYAL St s % WA
T Gy | iy | TR gy
112998 (190-400)44K 517511047263 | 15.76 | 110116
212998 (190-400)44k 6.100| 1052614 | 15.84| 93887
312998 (190-400)45k 6.817 12276420 | 34.26 | 182901
412998 (190-400)49°K | 13.645 (2268036 | 34.13| 85804

SS1



WH4%®: Deng Yu-hua
1 4#:  FanChunAn
S S
IS dengyh668 N-Me -40Du KA FanChunAn
FE i S A FrUERE FE i 20 44 B dengyh
s 1:A,2 KA TR IC3 IPA vs Hex 3vs97 1ml 190
HEREOCEL 1 AbFE T dengyh
BEREARAN: 4.00 ul SR EEY TS 254.0 gk
e Ring |zl 20.0 Minutes A0 F I T R PDA 254.0 4
KA [H]: 2015/5/2 11:31:55 CST
yostilingak 2015/5/4 21:09:58 CST
040
0.3(%:
-]
2
0.2(%7
01& 8
: il N~
0.0(%7 7
0.00‘ ‘2.‘00‘ | ‘4.‘00‘ | ‘6.‘00‘ | ‘8.‘00‘ | ‘10f00‘ | ‘12f00‘ ‘14f00‘ | ‘16f00‘ | ‘18‘.00‘ ‘20.00
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
2 R
s 4 B i ] (A e
GIBERIAL i LI % 2N I
BERA Gy | gy | TR gy
112998 (190-400)44k | 5.182| 126735 0.97| 13383
212998 (190400)4k | 6.076| 204706| 1.56| 18272
312998 (190-400)44k | 6.796| 659036, 5.02| 52967
412998 (190-400)44k | 13.486 | 12131293 | 92.45| 447411

SS2



7.961
7.940
7.665
7.661
7.643
7.465
7.462
7.444
7.426
7.423
7.365
7.360
7.348
7.328
7.312
7.300
7.294
7.287
7.276
7.260
7.204
7.202
7.194
7.183
7.172
7.166
7.158
7.154
7.148
7.009
7.002
6.990
6.985
6.741
6.722

e

6.649
5.301
5.086

__—4.335

=_

4.317
4.299
4.281

Z

1.336
1.318
1.300
1.233

<
ﬁ\\¥

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

0.052

1.00

1.99

S§3

T

T

T

T

T T

0 ppm

dengyh726 re
10

1

20150620
18.40
spect

5 mm PABBO BB/
zg30

65536
CcDC13

1

2

8012.820
0.122266
4.0894966
50.8
62.400
6.50

297.5
1.00000000

CHANNEL f1l ====

400.1324710
1H

10.79

65536
400.1300091
EM

0

0.30

0

1.00

Hz



NO MM~ O WO r~OWwIrsr~r~r~ o>
DA~ LOMLOESETMHOMOrS O LOANO
O OO < O)Y O 00 0 M=~ W0WWwWwmMmLwH
O<TOMOMONNNNNNNNNNN A
R B B B s T T B e e s O O I B B

—175.38
152.56

NS

|

77.32

77.00
76.68

ol

—34.14
—30.01

—14.05

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S54

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh726 re
11

1
20150620

18.53

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

200

2

24038.461
0.366798
1.3631988

2050

20.800

6.50

298.5
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

12.00

32768
100.6127805
EM

0
1.00
0
1.40

Hz



TiH4#: Deng Yu-hua
485 FanChunAn

FE s B
FE i 4 5 dengyh726 race KEH: FanChunAn
(SIS FRIERE FE 2 AR dengyh
R 1:B,1 SRAEE T IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 5.00 ul JHIE 4R 254.0 91K @2
IBAT N ) 15.0 Minutes S USEIBERER = PDA 254.0 ik
KA [H]: 2015/6/16 22:55:22 CST
AR ] - 2015/11/22 14:06:24 CST
0.16
] $ g
0.14 S q
1 <<
0.121
] ~
B AN
0.101 ©
1 o
> 0.08
< ]
0.06
0.04-|
0.021
0.0(F: %
000 200 400 600 800 1000 1200 1400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
4 FR:
N CREARTE] | TR =
%é‘ E 2y , 9 /El 2y, N
Y] i) | i) P TR i)

2998 (190-400)44°k 4.261| 872107 | 14.82|123069
2998 (190-400)44k 4.438 11023672 | 17.39 /123926
2998 (190-400)44k 6.658 | 2001090 | 34.00 | 155149
2998 (190-400)44°k 9.827 1988124 | 33.78 | 88931

AW N~

SSS



TWiH4#%: Deng Yu-hua
F /4% FanChunAn
FE g B
FE 2 F5: dengyh726b NCOOEt -40 KA FanChunAn
FE S A FrRUERE FE i 2 44 dengyh
UNER 1:B,3 RAEETT A IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARAA: 10.00 ul JHIE 4R 254.0 91K @2
IBAT N T8 15.0 Minutes S USEIDERER = PDA 254.0 4k
KA [A]: 2015/6/16 23:10:46 CST
AL FE R [A]: 2015/6/16 23:29:54 CST
020"
7 (¢
15
5 |
< 0104 <
7 (@]
N
»
i (2]
o
0.05 <
] <
o.ocr: N, A
000 200 | 400 600 800 4000 1200 1400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
R
v CREAWSTR] | TR )53
CIRERIAAY s % A .
Y] i) | i) P TR i)
112998 (190-400)44K 4.409 | 556458 9.09| 33111
212998 (190-400)gK 6.641|3077890| 50.30 /215970
312998 (190-400)45k 9.294 | 2484522 | 40.60| 65329

S56




7.037
7.019
7.000
6.964
6.955
6.947
6.940
6.808
6.789
6.673

§

NAME dengyh709a 3-p-Me-C6H4 —40 4
10

SR R ~ ~ ™ SN !

Do o o N oy Date._ 20150530

O O — O o N o -

) ! 1 Time 8.51
INSTRUM spect

0o o0 N i © PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894966 sec
RG 57
D 62.400 usec
DE 6.50 usec
TE 294.2 ¥
D1 1.00000000 sec
D0 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
1 10.79 usec
ST 65536
SF 400.1300096 MHz
WDW EM
SSB 0
L8 0.30 Hz
GB 0
PC 1.00

J .

L L D R I B |

55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

©|~ o o
] Q ]
S|lo ) ©

2

S§7



(o)} O AN TN~ O) O HM
[fe} MWOWMONDNHOMMS<TAN OO
[&)) N+ O WL < OO W OWOT =T~ OWoo
o~ OHLLTITONONNNNNNNNNNO
— R B B e B e IO e B IO B I B B B s B B |

NS\

N
[se}
~
~

\

77.00
76.68

N

| "

—34.15

30.00

—20.79

210 200 190 180 170 160 150 140 130 120 110 100 90

80

SS8

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

dengyh709a 3-p-Me-C6H4 -40 4
11

1
20150530
9.09
spect
5 mm PABBO BB/
2gpg30
65536
cpCl3
300
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
295.4 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1 ==

32
100.6127792 MHz
EM

0
1.00 Hz

0
1.40



TiH4#: Deng Yu-hua
485 FanChunAn

FEAAE B
FE i 4 5 dengyh615 3-p-Me-c6h4 race  REH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
iR 1:C,6 KT VR IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARAR: 4.00 ul TBIE AR 254.0 4k@1
IZAT ] 25.0 Minutes A P 3 S R PDA 254.0 4k
AR ] 2015/6/3 16:19:31 CST
LTI A]: 2015/11/21 22:05:29 CST
0.2(%7
] % %
N N
i To]
0.157
[a2]
()]
: N
2 010 © S
] <
0.057
0.0(%7—¥___MA/\’J k J
0.00 - 2.60 - 4.60 - 6.60 | | 8.60 | ‘10ﬁ00‘ ‘12‘.00‘ ‘14ﬁ00‘ | ‘16‘.00‘ | ‘18ﬁ00‘ | ‘20‘.00‘
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
s fREERFE | TR =
CIRERYAL it s % M|
B Gty | kR | TP gy
12998 (190-400)4%K | 5.204 | 1173991 | 17.29 | 160192
212998 (190400)44k | 7.652 2222714 | 32.74 205169
312998 (190-400)44K | 11.476 1175346 | 17.31| 67409
42998 (190-400)44K | 16.793|2216472 | 32.65| 89643

SS9




W H4#%: Deng Yu-hua
485 FanChunAn
FE s B
FE A PR dengyh615d 3-p-Me-c6h4 -40  K&E#4: FanChunAn
(RSN PRIERE FE 2 AR dengyh
i 1:C,5 RAEETT A IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARR: 8.00 ul TBIE AR 254.0 41Kk@1
IBAT IR ] 25.0 Minutes Aib FEE S VE R PDA 254.0 ik
KA [H]: 2015/6/3 15:54:10 CST
AL ERE [A]: 2015/11/21 22:06:27 CST
0.70
0.60-
0.50-]
0.40-]
)] ]
< ]
0.30
0.20
| N
0107 3 ga_ s
1 \ Vel N~ N
0.00
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Poniil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2R
s LR B B 1] TR =
BRI e % THA |
LY Gret) | i) | TP gy
112998 (190-400)44K 5.198 69790 0.40 5913
212998 (190-400)44k 7.650 172289 0.98| 14995
312998 (190-400)4k | 11.474 349295 1.98 | 19962
412998 (190-400)44°K | 16.755|17068251 | 96.65|673280

S60




NAME dengyh612 3-p-MeO-C6H4 -40 4
10

1
Date. 20150531
Time 12.07

8.252
7.590
7.568
7.324
7.305
7.286
7.260
7.144
7.136
7.131
7.037
7.018
6.999
6.945
6.864
6.843
6.808
6.789
6.661
3.789
1.260

INSTRUM spect
PROBHD 5 mm PABBO BB/

CER\EE T OO

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 50.8

DW 62.400 usec
DE 6.50 usec
TE 294.2

D1 1.00000000 sec
TDO 1

Q

HANNEL fl ==
400.1324710 MHz
1H

10.79 usec
65536
400.1300094 MHz
EM

0
0.30 Hz

0
1.00

e — .

""N""N""N'"'N'"'N""N""N'"'N'"'N""N""N""N'"'N""N""N""N'"'N""N""N""N""N

95 9.0 85 8.0 7.0 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
Nv— FNNv—

- < 0 [=3 N~
- - (3] «©
-

S61



N0 FIOM>W OO WO WO O
OMHHLOTTNI=MMO OLWOo W O
HO I ONANAOOWOOWOWTIrESI™~Womo
L OONNNNNNNNNN A A
R B B B B e IO B T B e B e B B |

—179.77
—158.75
152.38

SSNNE—

\

—34.16

30.06

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S62

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

dengyh612 3-p-MeO-C6H4 -40 4
11

1
20150531
12.25
spect
5 mm PABBO BB/
2gpg30
65536
cpel3
300
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
295.4 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1 ==
100.622829
13C
12.00 usec
32768
100.6127810 MHz
EM

0
1.00 Hz

0
1.40



WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 5 dengyh612a 3-p-OMeC6HS5 race R FanChunAn
FE i S AY: FRUEFE FF i 442 R DENGYH
= 1:B,2 REE T IA3 IPA vs Hex 10vs90 1ml 190
HEREOCEL 1 AbFE 7 dengyh
HEFEAARRR: 5.00 ul I IE AR 254.0 4k@1
IEAT R[] 30.0 Minutes A P 3 T R PDA 254.0 4k
KA [a]: 2015/3/31 23:21:37 CST
OB ETR 2015/5/22 0:06:17 CST
N
_ ::
0.20- &
i 5 @
i ©
0.15i g
2 | S
010, <
<
<
] 2
0.05-
000 JL
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Sl
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
54 Fx:
NN PREGW 1] | T R
%ﬁ E Zaly) -, 0/ /E{ Zaly) -
B Grity | kR | TP gy
112998 (190-400)4kK 6.121 |1421022 | 13.94 1159214
212998 (190-400)4Kk | 10.477 | 3694295 | 36.25 /231426
312998 (190-400)4%K | 15.444 11401210 | 13.75| 53879
412998 (190-400)44°K | 21.185|3674749 | 36.06|110848

S63

30.00



WH4%®: Deng Yu-hua
485 FanChunAn
*élél:llzll-],f%ul»
P il 24 PR dengyh612a 3-p-OMeC6H5 KA FanChunAn
(eSS FrRUERE FE i 20 44 B DENGYH
iR 1:B,1 REEITIEA: IA3 IPA vs Hex 10vs90 1ml 190
HEREOCEL 1 AbFE 7 dengyh
HEFEAARR: 5.00 ul SRRy IS 254.0 4Kk@1
IZATH[A]: 30.0 Minutes Aob FE R T VR PDA 254.0 4k
KA [H]: 2015/3/31 22:51:15 CST
Ab ¥R [a] 2015/4/6 22:44:11 CST
0.35]
0.30
0.251
0.20-]
- i
< ]
0.15]
0.10]
. ~ N
0.05 ~ Q o
] - 8 D
0.00- © N
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Ponil
— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
4 K-
N LR B B[] [IEA i
CERERAL S 11 % M|
T Gray | kR | TP G
112998 (190-400)44K 6.117 13337 0.11 1395
212998 (190-400)4%k | 10.437 72035 0.59 4491
312998 (190-400)44Kk | 15.421 535439 | 4.36| 20592
412998 (190-400)4%°K | 21.037 | 11661569 | 94.95| 352541

S64

30.00



Al

2.851

L

1.201

B

0.000

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

T

9.5

T

9.0

T

8.5

T

8.0

U

7.5

1.90

T

|

7.0

OO ||
O|O||H|O]|o
|| ][N

T

1.15

T

6.5

L
6.0 5.5

U

5.0

T

4.5

T

4.0

T

3.5

S65

T

3.0

o
—

O

T

2.5

T

2.0

T

|

1.5

18.07

]

1.0

0.5

U

U

0.0 ppm

dengyh655 3-p-NMe2-C6H4 -40 4
10

1

20150605
1.55

spect

5 mm PABBO BB/
zg30

65536
CDC13

8

2

8012.820 Hz
0.122266 Hz
4.0894966
32

62.400
6.50

294.2 K
1.00000000
1

CHANNEL f1
400.1324710
1H
10.92
65536
400.1300388
EM
0
0.30 Hz

0

1.00



~ OO O A MO OOONL O~
o NOEWOWAONMOAONMOO O OO ~ o T 0 o
: M L — o o — NAME dengyh655 3-p-NMe2-C6H4 —40 4

o NO—HO MO OO WWHN ™ WWO N coe . .. EXPNO 11

~ DI ITONNNNNNNNNNNAO o o o < o

— A A A A A A A A A A © 0 < o o™ PROCNO L
Date_ 20150605
Time 2.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT cpe13
NS 320
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 724
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1

= CHANNEL f1 == =

SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127847 MHz

WDW EM
SSB 0

LB 1.00 Hz
L BU O .

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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TiH4#: Deng Yu-hua
4%k FanChunAn
ST DS,
FE i 4 5 dengyh655 3-4-Me2NC6H4 race REE#H: FanChunAn
FE A FrUERE FE i 2 44 B dengyh
i 1:A1 KT IC3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARRA: 4.00 ul JHIE AR 254.0 4K
IZ AT ] 48.0 Minutes A P I S R PDA 254.0 4}k
SR AR (] 2015/4/23 21:54:40 CST
AL P[] 2015/4/23 22:50:35 CST
] Eé
020~ & g
) q
q
0.15{
-]
< 4 (o]
0.10- 3
1 <
(ap]
Tp)
i 0]
0.05 g
i L <
0_0&: /\
0.00 500 1000 1500 2000 2500 3000 3500 4000 4500
il
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
54 Fx:
NN £ B B 1) fingial s
CIRCRLA e I % MM | .
B Gy | by | T ey
112998 (190-400)44K 5.631 3377446 | 13.68 230324
212998 (190-400)44Kk | 13.283 /9032963 | 36.59 211295
312998 (190-400)4k | 26.085|3338598 | 13.52 | 30426
412998 (190-400)49°K | 34.096 | 8936735 | 36.20| 74115
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TiH4#: Deng Yu-hua
4%k FanChunAn
ST DS,
FE i 4 5 dengyh655a 3-4-Me2NC6H4 REEH: FanChunAn
FE A FrUERE FE i 2 44 B dengyh
i 1:A,2 KT IC3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARRA: 4.00 ul JHIE AR 254.0 4K
IZ AT ] 48.0 Minutes A P I S R PDA 254.0 4}k
SR AR (] 2015/4/23 21:06:17 CST
AL P[] 2015/4/23 22:57:51 CST
0.30-
0.25 g
0.20
2 015
1 ©
010- i
1 [Te}
0.05 N 3
i N (o]
] © 8
0.00- o
0.00 500 1000 1500 2000 2500 3500 4000 4500
il
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
K
NN £ B B 1) THIH )5
CIRCRLA I % M| .
B Gy | ety | TP gy
112998 (190-400)44K 5.653| 1056339 7.32| 71796
212998 (190-400)44Kk | 13.421 13311739 | 92.29 /299513
312998 (190-400)44k | 26.274 5351 0.04 155
412998 (190-400)4%°K | 33.990 50978 0.35 663
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NAME dengyh656 3-p-F-C6H4 -40
1

NONOVNTINDOOONDO O WWOOM™ WO OO ~ o~ o EXPNO

COLITNINOOILIITNWILTNNSMM OO O 0 N [To)

NOWOVWWOWOUMMMA OO OO O™ WY N o~ PROCNO 1

L L VS I V-V S SV SR I - Date_ 20150603
Time 9.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 57
DW 62.400 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.79 usec
SI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Il N A

L L e e e B I ey B By By B Sy BN S BN NN S BEL S A EEMS S L L L A B

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm

.96

o — o
o o o
—

3.06

~|of™M
—|N|—H|O
NN [

2.00

0

N

18.18
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OO ITOONT HO A AN O O
OO MdAOMNOTL OO O~
N OO OO OWOWOW ™ WA O
O TOMOOMOMOONNNNNNNNN A A A
A A A A A A A A A A A A A A A A A A A

—179.45
163.31
160.85

NSNS

N
[se}
~
~

\

77.00
76.68

N

__—60.53
~~—59.95

34.18

30.06

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S70

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

dengyh656 3-p-F-C6H4 -40 4
1

1
20150603
9.23
spect
5 mm PABBO BB/
z2gpg30
65536
CDC13
200
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
297.2 K
2.00000000 sec
0.03000000 sec
1

100.6127783 MHz
EM
0

1.00 Hz

0
1.40



TiH4#: Deng Yu-hua
4 %:  FanChunAn
*‘Elé %AD‘
[ETEA S dengyh656 3-4-FC6H4 race KEH: FanChunAn
FE A FrUERE FE i 2 44 B dengyh
s 1:B,2 KEETTIEA: IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 3.00 ul THIE AR 254.0 41Kk@1
IBAT I [A]: 15.0 Minutes A0 F I T R PDA 254.0 4k
AR [A]: 2015/4/24 15:36:09 CST
Aib P ] 2015/4/24 16:08:39 CST
0.40-
1 op
7 ¥
0201 TR
N~ ©
~ N
] o
?( 0.2(%7
0.1(%7
0.0(%7 J
0.00 | 2.60 | 4.60 | 6.60 | | 8.60 | | 10‘.00 | | 12i00 | | 14‘.00 |
]
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
%4 Fx:
N {RBEI A | TR =i
BRI S 1o % SN I
BB Gy | (tkepy | TP
12998 (190-400)44K |  4.893 2862675 23.45| 388762
212998 (190400)44k | 7.174 3238326 26.53 | 297031
312998 (190-400)44K |  7.774|2862156 | 23.45| 245031
412998 (190-400)44K | 10.746 | 3242227 | 26.56 | 204724
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TiH4#: Deng Yu-hua
4 %:  FanChunAn
FEm s 5
IS dengyh656a 3-4-FC6H4 40Du  R&E#: FanChunAn
FE A FrUERE FE i 2 44 B dengyh
s 1:B,3 KA TR IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 4.00 ul JHIE 4R 254.0 91K @1
IBAT I [A]: 15.0 Minutes A0 F I T R PDA 254.0 4k
AR [A]: 2015/4/24 15:20:48 CST
Ab TR I ] 2015/4/24 16:09:02 CST
0.4(%:
0.3&:
D
< |
0.2(%7
0.107 ©
S LR
] A < < X
0.00 | 2.60 | | 4.60 | 6.60 | | | 8.60 | | 10‘.00 | | | 12f00 | | | 14‘.00 |
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
%4 Fx:
s PREFRTE] | THIAR s
BRI e I % SN I
BB Gy | (tkepy | TP
12998 (190-400)44k | 4.896| 13642 0.18| 1863
212998 (190400)44% | 7.176| 65194 0.85| 5907
312998 (190-400)4%k | 7.778| 260474 | 3.39| 22338
412998 (190-400)44k | 10.735|7346047 | 95.58 | 461466
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8.259
7.573
7.551
7.271
7.269
7.252
7.250
7.236
7.214
7.092
7.085
7.076
7.010
6.992
6.991
6.974
6.972
6.888
6.882
6.873
6.864
6.758

(&)
o
~
O

6.652
6.634

6.585
5.066
5.057

I S

1.208

0.000

9

T

.0

T

T

T

8.5

0.96

1.02
2.06/

T

T

6

T

.0

T

T

—
5.5

5.0

2.00

4.5

4.0

T

3.5

S73

T

T

3

T

.0

T

T

—
25

18.11

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

= CHANNEL f1 =

dengyh634 3-p-Cl1-C6H4 -40
3

1

20150605

0.57

spect

5 mm PABBO BB/
zg30

65536

CDC13

8

2
8012.820
0.122266

4.0894966
32

62.400
6.50

Hz
Hz
sec

usec
usec

294.2 K
sec

1.00000000
1

400.1324710
usec

400.1300329
EM

0

0.30

0

MHz

Hz

1.00



[N NONOEOMO~-OWMANMO O NAME dengyh634 3-p-C1-C6H4 -40
™~ NWALMMNE>NOWMHOOM™ N N O © ™~ ~ EXPNO 4
" O © w0 o - o BROCNO 1

oy N HOVI~<F MO OO W WM W AHO . . Date 20150605

~ NDTOMONONNNNNNNNNN A o~ o~ O o o < O A

— B B B B M M e B e M B M B e R R o~~~ O [N ) Time 1.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 360
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 14.70 usec
SI 32768
SF 100.6127808 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

N .

T I N B
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
485 FanChunAn

S S
FF i 24 FR: dengyh634c 3-p-CIC6H4 race  RAE#H: FanChunAn
FE S A FrUERE FE i 20 44 B dengyh
= 1:B,3 R TR IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 5.00 ul BB AR 254.0 4Kk@1
IE AT [A]: 20.0 Minutes A P I S R PDA 254.0 %k
SRAE ] 2015/4/13 17:43:16 CST
AT 8] 2015/4/13 19:50:44 CST
0.30- 3 §ﬁ'
] ; xR
0.25 3
E 3
0.20
] R
2 ] ™
< 015 S
0.10]
0.05 L
0.00
0.00 - 2.60 - 4.60 - 6.60 - 8.60 o ‘10i00‘ | ‘12i00‘ | ‘14‘.00‘ | ‘16ﬁ00‘ o 18i00‘
i
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
AR
s TREAmE | TR =
CIRERYAL it s % M|
B Gy | iy | TR gy

2998 (190-400)44°k 5.144 12264053 | 17.05|261946
2998 (190-400)44k 8.232 4377652 | 32.97 | 323578
2998 (190-400)4%°>k | 10.370 | 2252069 | 16.96 | 130202
2998 (190-400)4%°Kk | 14.165 4384424 | 33.02 201402

AW N~
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 5 dengyh634a 3-p-CIC6H4 -40Du R4 FanChunAn
FE i S AY: FrRUERE FE i 20 44 B dengyh
= 1:B,1 REE T IA3 IPA vs Hex 10vs90 1ml 190
HEREOCEL 1 AbFE 7 dengyh
HEFEAARR: 3.00 ul SRRy IS 254.0 4Kk@1
IBATHY[H): 20.0 Minutes A P 3 R PDA 254.0 4k
KA [a]: 2015/4/13 17:02:32 CST
OB ETR 2015/4/13 19:51:56 CST
0.20
q
q
015 ]
- 0.1(%7
< i
o.oé
] ™
o S g
B ‘Lr_) CD i
0.00-1
0.00 200 400 600 8.00 1000 1200 1400 16,00 18100 20,00
Al
— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
54 Fx:
NN PREGW 1] | T =
CBGERIAL St L1 Y% A |,
B Grity | kR | TP gy
112998 (190-400)4kK 5.132 9154 0.21 1063
212998 (190-400)442k 8.180 55054 1.28 4123
312998 (190-400)4%Kk | 10.337 99078 2.31 5823
412998 (190-400)44°K | 14.060 4131918 | 96.20 | 191459
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NI TANONATNONOODONMWONSONTIOOS OO A ® L 0 ~ <
AFTNOMN AADNNOVONEINOFTOOITNON O OME O O < o) © NAME dengyh632 3-m-me-c6h4 -40 4
HOSTONNNNNNNAAAAFAATOOOONNNN®DE 000N ™ I ©  EXPNO 5
B N A A N A N A S e SR CRCRCRC RN RV RN TN N — o PROCNO 1
Date_ 20150605
Time 3.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
ST 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_J A
""[""N""W""Y""Y""[""N""N""W""Y""['"'N'"'W""Y""[""[""N""W""W""Y""['
95 9.0 85 7.0 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
aifor (s for [u] O ) o) e~ ol o 0
OOOHHHHOO o|o o —
HHHQ‘HHNH("’) [ ™ [ee)
—
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2 o « " © o © NAME dengyh632 3-m-me-c6h4 —40 4

. .o ™ o - o v EXPNO 6

o) o) o) . . . . . PROCNO 1

~ NN o~ — O < O — Date_ 20150605

— — o~ O n ™M ™M N Time 4,02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 360
Ds 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 812
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
SI 32768
SF 100.6127807 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

L I I A B B B
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
4 %:  FanChunAn
FEm s 5
IS dengyh632c 3-m-MeC6H4 race R&E#: FanChunAn
(SIS FRIERE FE 2 AR dengyh
s 1:A,3 KA TR IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
BEREARFR: 4.00 ul JEIE 44 R 215.3 gk
IBAT I [A]: 15.0 Minutes A0 F I T R PDA 215.3 4k
KAERT [H]: 2015/4/13 15:14:33 CST
Aib T ] 2015/4/13 15:54:50 CST
1.00
N O
< ~
— 35’. © N
0.80- i ©
B Te)
(9]
il (e}
<t
0.60- o
D
<C B
0.40
0.2(%7
0.0(%7 S
0.00 | | 2.60 | | | 4.60 | | 6.60 | | 8.60 | | 10‘.00 | | | 12f00 | | | 14‘.00 |
]
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
2
N e ingt| TR mE
HiE iR o % A
BB Gy | gy | TR gy
12998 (190-400)44K | 4.886| 10443987 | 21.48|952519
212998 (190400)4k | 5.686 | 10497055 | 21.59 | 724290
3|2998 (190-400)44k | 7.516 | 13877137 | 28.54 | 808963
42998 (190-400)4%K | 9.462|13808322| 28.40|561188
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TiH4#: Deng Yu-hua
485 FanChunAn

RS

[ETEA S dengyh632a 3-m-MeC6H4 -40Du K& FanChunAn
FE A FrUERE FE i 2 44 B dengyh
s 1:A,1 KA TR IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
BEREARFR: 3.00 ul JEIE 44 R 215.3 gk
IBAT I [A]: 15.0 Minutes A0 F I T R PDA 215.3 4k
KAERT [H]: 2015/4/13 14:38:59 CST
Ab TR I ] 2015/4/13 14:59:21 CST
1.0(%7
0.8(%7
0.6&
) i
<C

040
0.2(%7 o

1 & P I

] <t © <
0.00- VAN £ ©

0.00 | | | 2.60 | | | 4.60 | | | 6.60 | | | 8.60 | | | 10‘.00 | | | 12f00 | | | 14‘.00 |

S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
%4 Fx:
7 B i 1] A s

it E Wi O3By | (AR % EH (#AR)

2998 (190-400)44°k 4.890 503702 | 2.54 43456
2998 (190-400)44k 5.679 10134 | 0.05 823
2998 (190-400)44k 7.499|19256161| 97.28 | 1088993
2998 (190-400)4%°k 9.414 24791 0.13 1464

AW N~
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OMNFTDANANOMOHMMMOAO OO LW N ™~ O~ [e0] o

HOSNIDMNMNOMNOOWFTMDOS~OFTOONS DTN NN [ee) o NAME dengyh623b 3-m-OMe-c6h4 -40

NNNNNNNAAAAAODOONDNANNOMSI O 0O w0 — EXPNO 11

[ N S O e i S N S S S S SR Ve ST RV ST VSV St VSV I ST T ™ — PROCNO 1
Date_ 20150603
Time 14.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 2
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1

OMe ——=————— CHANNEL fl ========

SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
SI 65536
SF 400.1300335 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A J P .

L e B L B B B e By e B B e e 5 B B RO B B S |

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

o N[O (N[O o o el
o ~ O |[H]H|O oo o o
— T N | H [N [N | o oo}

—
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n D HMNOOWS N W0WNOWOWM™MOW WO
™ NTOONNTNOAATMANHNONH NN M O N O N O ™M n 0
. D L L T e T T N R I mn O O O O — O NAME dengyh623b 3-m-OMe-c6h4 -40

[ DA NrH OO FTOHONWOWOTIM™-I™~WOWOoOOoINO . N . . . . EXPNO 12

~ OO T TONNNNNNNNNNAAA ~r~ 0 — O O < O PROCNO 1

— e R M A W B T P R R A M e B M| o~ 00N N ™ ™ Date, 20150603
Time 14.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 300
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127823 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T I I N B
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
F /4% FanChunAn
FE a5 B
FEdh A F: dengyh623 3-m-MeOC6H4 race K&E#: FanChunAn
FE A AH FE i 2 44 R dengyh
R 1:A,3 RAEETT A IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh623 race
BEREARRA: 3.00 ul SGIBERZY 254.0 gk
IZAT ] 55.0 Minutes A3 3 T R PDA 254.0 4y
KA [A]: 2015/4/4 16:36:59 CST
AR ] - 2015/4/4 17:55:53 CST
0.060 4
] op
1 P
] op
0.050-| <t
0.040-] ©
B N
4 L() ©
D i o
< 0.030 - 3 o
| ~ (©)]
] To] ™
0.020| -
0.010]
0.000|{———* 4
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
I3
——— Channel: 2998; Channel Desc.: 2998 (190-400)%7°K; Processing Method: dengyh623 race
2R
s v CREARTE] | TR mE
CIRGERIAAY 1 % THAL |
L) Gret) | i) P T k)
112998 (190-400)44>K | 10.578 | 460676 12.40 27816
212998 (190-400)4%k | 13.984 1395801 | 37.56 | 61755
312998 (190-400)44k | 15.134 | 465044 | 12.51]19242
412998 (190-400)4°K | 39.515|1394811 | 37.53 21679
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W H4#%: Deng Yu-hua
4%k FanChunAn
ST EPS,
FE i 4 5 dengyh623b 3-m-MeOC6H4 REH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
5 1:B,2 KT IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARR: 5.00 ul IBIE AR 254.0 41Kk@4
IZAT ] 50.0 Minutes A3 3 T R PDA 254.0 4y
SRR [A]: 2015/4/4 19:41:30 CST
A PR ] 2015/11/21 20:15:49 CST
0.12
0.10-
0.08-
5 1
2 1
0.06
0.04-|
] >
1 o 0o ®
0.02 3 82
S <
0.00i DN /\/L
0.00 ‘500 1000 1500 2000 2500 3000 3500 4000 4500
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
NN PREFRS TR | O s
CIRCRLA s % MM | .
BEULH Grty | kR | T gy
112998 (190-400)4>Kk | 10.609 12974 0.14 673
212998 (190-400)49K | 14.055 48213 0.53 1954
312998 (190-400)4k | 15.184 | 226761 2.51 9372
412998 (190-400)4%°K | 39.351 8761131 | 96.82|132518
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6.975
6.957
6.938
6.737
6.718
6.697

el
~
@
@

N

7.719
7.700
7.468
6 601
6.472
6.453
5.233
4.950

(=}
~
m
[\

7. 352
7.288
7.271
7.269
7.210
7.151
7.132
7.113
7.085
7.081
7.066
7.051
7.049
7.043
7.033
7.016

-Bu

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

3.496
1.195

N M

~

—

9.5

T

9.0

T

8.5

T

8.0

T

7.5

T

7.0

T

6.5

T

6.0

T

5.5

T

5.0

(21 [sa] ANe] (@] [l [aV] Il RSl [QM] N
DO |H [ |[H|N|O|O (o)}
|| O [ || ||

0.98
9

o

T

T

[
45 4.0

T

3.5

T

3.0

T

2.5

T

2.0

T

1.5

T

1.0

T

0.5

T

0.0

T

ppm

o
o

™

18.08

S85

dengyh625 3-o-meo-c6h5
10

1

20150626
7.19

spect

5 mm PABBO BB/
zg30

65536
CDC13

16

2

8012.820
0.122266
4.0894966
32

62.400
6.50

295.1 K
1.00000000
1

CHANNEL f1
400.1324710
1H

10.92

65536
400.1300294
EM

0

0.30

0

1.00

Hz



—180.05

157.20
152.02

\

r

141.82
140.71
135.11
133.99
130.69
129.81

129.74

128.88
127

=S

.84
127.58
127.41
127.02
125.28

X

124.29

122.01

120.40

112.09
108.22

="

——60.85
—58.37

——55.34

34.07
30.12

NAME
EXPNO

PROCNO

Date_
Time

INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG
DW
DE

CHANNEL f1 =
100.6228298

200

x
180

T

160

' x
140

T

x
120

T

x
100

80

S86

1
20150626
7.37
spect

5 mm PABBO BB/

zgpg30
65536
CcDC13

300

2
24038.461
0.366798
1.3631988
912

20.800
6.50

295.9
2.00000000
0.03000000
1

13C
14.70
32768

100.6127789
EM

0
1.00
0
1.40

dengyh625 3-o-meo-c6h5
1

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec

MHz

Hz



WH4%®: Deng Yu-hua
F P 4%  FanChunAn
FEa g B
FE i 2 F: dengyh614a 3-0-MeOPh race  X&%#: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
R 1:A,2 SRAE TR IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh614a1
HEREARAR: 5.00 ul THIE R 254.0 49K @3
IBAT N T 30.0 Minutes A FE T VE R PDA 254.0 4k
SRAE I [8]: 2015/4/6 16:58:45 CST
Ab PR 8] 2015/4/6 22:34:24 CST
: qg
0.050 % N
: 3 q S
, o S
0.04% w
] N
S, 0030 ~
< ] o
0.020-
0.010-
0.000-
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Vil
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%>K; Processing Method: dengyh614a1
R
v CREAmSTE] | AR =
GERERITAY a7 % A L
TR o) | i) P T k)
112998 (190-400)44K 6.001| 643117 | 16.10| 49869
212998 (190-400)49Kk | 13.188 | 1354085 | 33.90 | 55880
312998 (190-400)4%2Kk | 18.172 | 647525 | 16.21 22946
412998 (190-400)44°K | 20.024 | 1349992 | 33.79 41124
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WH4%®: Deng Yu-hua
485 FanChunAn

FEAE B
FE i 24 5 dengyh625b 3-0-MeOPh K2CO3 F4&%: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
i 1:A1 KT IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HEFEAARR: 5.00 ul SRRy IS 254.0 41Kk@4
IBATH[H): 30.0 Minutes A P I S T R PDA 254.0 4k
SR AR [a]: 2015/4/6 16:28:22 CST
OB EIR 2015/11/21 20:07:33 CST
0.18%
i [e
] q
0.16+] q
0.14-
0.12
S 0.10
< ]
0.08
0.06
0.04-
] 8 % %
0.02- N e
z o o S
0.00 2
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
54 Fx:
NN R B ) kAl R
% é‘ E Zaly) -, 0/ /E{ Zaly) -
B Griy | by | T ey

2998 (190-400)44°k 6.063 45836 | 0.82 3758
2998 (190-400)44°K | 13.263 58218 1.04 2473
2998 (190-400)4%°>k | 18.283 15324159 | 95.53 | 186706
2998 (190-400)44°K | 20.158 | 145361 2.61 4474

AW N| -
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R R R R R R A &3 S = = NAME dengyh628 3-3, 5-MeO-C¢
N NN NOOOOOOHWOWwWOoWwWES~WWwOmM o O e} o~ o EXPNO 10
R A A At R C R C R RN R C R TR RN 0 0 ™ - o PROCNO 1
Date_ 20150531
Time 11.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
ST 65536
SF 400.1300299 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L e B e B O L B S S L B S S B S S B I AL

DN |N|O[N|M ||| — | o <

(o)} OlH|N|O|H|H|[O|O oo o N
|| [N | [0 [ [ e} [ee]

—

S89



—179.21

_—60.99
T——59.63
—55.26

34.15
30.05

NAME dengyh628 3-3,5-Me0O-C6H3 -40 4
EXPNO 1
PROCNO 1
Date_ 20150531
Time 12.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 300
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 724
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l =
100.6228298 MHz
13C
14.70 usec
32768
100.6127817 MHz
EM
0
1.00 Hz
0
1.40

200

180

160

x
140

120

100

80

S90



W H4#%: Deng Yu-hua
4%k FanChunAn
FEmAE B

FF i 24 PR dengyh628c 3-3,5-MeOPh race KAE#: FanChunAn
FE A FrUERE FE i 20 44 dengyh
iR 1:A,5 R TR IA3 IPA vs Hex 5vs95 1ml 190
HEFEREL 1 Ab PR 7 dengyh
HEFEAARRR: 5.00 ul TBIE AR 254.0 41Kk@4
IZAT ] 50.0 Minutes A3 I T R PDA 254.0 4y
KA ] 2015/4/8 20:33:21 CST
AL P T (1] - 2015/4/8 22:44:26 CST
0.1& 7 ™

] ® I Ho  tBu DMe

| N
0.08 ™ +Bu

il ()]

N~
| %)
0.06
?( ] (+)-3an
004
i 0]
0]
(o]

1 o
0.02-] <
o] A

000 500 1000 1500 2000 2500 3000 3500 4000 4500

Boniil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
%4 FR:
N PREGISA] | AR =
BRI S L1 % AL
TR Gy | iy | TR gy
112998 (190-400)4K | 11.868 | 1776060 | 28.84 | 104363
212998 (190-400)44Kk | 13.793 1297126 | 21.07| 61211
312998 (190-400)4k | 14.643 | 1784719 | 28.98 | 80247
412998 (190-400)49°K | 40.688 | 1299551 | 21.11| 18453
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TiH4#%: Deng Yu-hua
485 FanChunAn

*Elél:%,félm\
FE i 4 5 dengyh628a 3-3,5-MeOPh REH: FanChunAn
Ff 2R AL FRUEFE FF i 442 R dengyh
i 1:A,8 KT VEA: IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 VISt T dengyh
HEREARAR: 5.00 ul JHIE 4R 254.0 91Kk @4
EATH AL 55.0 Minutes A0 F I T R PDA 254.0 gk
KA [H]: 2015/4/8 22:43:33 CST
A P[] 2015/4/8 23:39:02 CST
0.12-
0.10-
0.08
2 0061
0.04
1 (@]
] 2
002 g &
000 ——* —~
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
NN PREERS TR | 0K s
CIRCRLA s % AR . .
B Gy | by | T ey
112998 (190-400)4K | 11.896 16908 0.19 889
212998 (190-400)449k | 13.865 66369 0.75 2873
312998 (190-400)45k | 14.709| 292133 3.29| 12705
412998 (190-400)49°K | 40.565 | 8492552 | 95.77 | 118580
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DO AN HOTINME0O TSSOSO OO < — o NAME dengyh627 3,5-F-C6H3 -40 4
HONHONHONOSMHO WO T OWNO WL M o ™ o EXPNO 10
TTOOANNNOOOOOO®D®OE®E ™10 — o o~ o PROCNO 1
Time 2.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
SI 65536
SF 400.1300335 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J\_‘ A I

L B o A B B L B R B Sy BN L By B DL I L L 0 A I S B B

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

[e)) (] NeX[ep][To] [oo] [eo] () I o o~
e8] N |O|o|[H|O|H|O|O (e} [e] o™
o O|N|N [ [N ||| — @

—
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T OO NDNOOANNON AN ONONNOONTNLOMOWDM NAME dengy627 3,5-F-C6H3 -40 4

O OOLMNETMHONOVWONNOMNOOO MM WL OO N O © O N o ™~ EXPNO 11

. R R R ) ~ =) BROCNO 7

W OMAANMMM O OO WO NN N . . .. .. Pate 20150605

-~ DLV ONIITITITNNANANNNNNNNNAAAA A OO ~ -~ o o < O Tt

A A A A A A A A A A A A A A A A A A A A A A A A A A A o~~~ O ™ ™ Time 2.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 360
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1290
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 14.70 usec
SI 32768
SF 100.6127793 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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WH4%®: Deng Yu-hua
485 FanChunAn
PG S
FE 4 PR dengyh627c 3-3,5-2FC6H4 race K&#: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
i 1:A,3 KEETTEA: IB3 IPA vs Hex 2vs98 1ml 190
HERECEL 1 AbFE 7 dengyh
HEREAARRA: 5.00 ul JHIE AR 254.0 gk
AT [A]: 20.0 Minutes A FEE S VE R PDA 254.0 4k
KAER [H]: 2015/4/7 21:19:22 CST
Ab PR 8]: 2015/11/21 20:20:20 CST
0.18
0.16 g
: © N
0.14- N =
b ey N
0.1 N
] o
0.10 Q
=) ] o
< 0.08 AN
0.06]
0.04
0.02 J
o.oﬁ—h—fﬁ/"\
000 200 400 600 800 1000 1200 1400 1600 1800 20,00
Ponil
——— Channel: 2998; Channel Desc.: 2998 (190-400)452Kk; Processing Method: dengyh
24 FR:
NIV CREAmSTE] | AR =
CERERIAY 1 % M| .
TR i) | i) P T i)
112998 (190-400)4kK 5.246 11820729 | 19.05|127098
212998 (190-400)442k 7.800|2952989 | 30.90 /174360
312998 (190-400)4%2Kk | 10.230 11827321 | 19.12| 79082
412998 (190-400)4°Kk | 12.211 2956801 | 30.94 | 111173
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WH4%®: Deng Yu-hua
1 4#:  FanChunAn
FEmE B
FE i A4 R dengyh627a 3-3,5-2FC6H3 KEH: FanChunAn
(TSI PRIERE FE 2 A R dengyh
i 1:A,2 KT IB3 IPA vs Hex 2vs98 1ml 190
HEFECEL 1 AbFE T dengyh
BEFERAR: 5.00 ul JHIE A FR: 254.0 gk
e Ring |zl 20.0 Minutes AbFE G TE R PDA 254.0 4k
KAER [H]: 2015/4/7 22:00:07 CST
OSSR EIR 2015/11/21 20:20:56 CST
N
B q
0.2(%7 3
0.1&:
)
< i
0.10-
] @
00s) 2 < g
& 5 S
1 o -
0.0(%7 A I /\
0.00 200 400 6.00 800 1000 1200 1400 1600 1800 20,00
i
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
%4 Fx:
v PREERS R | AR R
CIRERLAL S s % M| . .
BER Griy | by | T ey
112998 (190-400)4kK 5.289 75513 1.05 5977
212998 (190-400)442k 7.766 | 421250 5.84 | 25480
312998 (190-400)7%Kk | 10.070 | 202386 2.81 9918
412998 (190-400)44°Kk | 11.870|6511397 | 90.30|237906
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14
6.50 usec
294.1 K
1.00000000 sec
1H
10.92 usec
65536

400.1300415 MHz
EM
0

0.30 Hz
0

20150605
3.05
spect
5 mm PABBO BB/
zg30
65536
CDC13
8012.820 Hz
0.122266 Hz
4.0894966 sec
32
62.400 usec
1.00

dengyh649d 3-2-naphthyl -40 4
400.1324710 MHz

CHANNEL f1

PULPROG

D
SOLVENT

NAME
EXPNO
PROCNO
PROBHD
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

SF

WDW
SSB

LB

GB

PC

0 ppm

00070 — b

0vo-°T

- c1°8T1

b

L e e I e e B L B B N L S B B B B B

>
m
-4

9€6°9 [

18979
00L"9
ZSL"9
TLL™O
L76°9
166°9
€96°9
0L6°9
866°9
LTO" L
9€0° L
960" L
00T"L
60T L
ETT L
€CT L
EveL
SveL
€9C°L
Z8C° L
vie-L
LTE L
veEe L
16€e°L
veeTL
T9¢€°L
roeEL
I8€°L
€8€°L
86€° L
T07 "L
88G°L
809°L
0S89°L
8EL L
LSL"L
608" L
T€8°L
7o1°8
89178
98T1°8
T61°8
8€C"8
vvet8 .

ppm

[Te] 90°T

00°T

|

L c0°1
60°T

6.8

00°¢

N
oo
|

90" T

S0°T
86°0

0T"T
ST°T
70°T

i

90°T
86°0

10

el i

8.4

11

S97



—179.47

o
N

152.40
141.68

o
<
—

136.25

134.17

N
o

N
o™
—

132.50

N
<

129.50
128.58

o
N
—

128.48

128.09

™0
o

[eo)
N
—

127.79
127.62
127.14

126.98

126.66

—
o

O
N
—

125.97

[e0)
o
—
N
—

125.77

110.12

TS

N o
m o
~ ~
o~~~

\

76.68

N

——59.52

—34.02
—29.88

NAME dengyh649d 3-2-naphthyl -40 4
EXPNO 15
PROCNO 1
Date_ 20150605
Time 3.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 320
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 812
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6228298 MHz
13C
14.70 usec
32768
100.6127834 MHz
EM
0
1.00 Hz
0
1.40

200

180

160

x
140

120

100

80

S98

60
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W H4#%: Deng Yu-hua
485 FanChunAn

FE A B
IS dengyh649 3-2-naphthyl race  R&E#: FanChunAn
(SIS FRIERE FE 2 AR dengyh
= 1:A,1 KA TR IA3 IPA vs Hex 15vs85 1ml 190
HEREREL 1 Ab PR 7 dengyh
HEREAARRA: 3.00 ul JHIE 2R 254.0 4K
IZAT ] 25.0 Minutes VOBLIBGIBERE PDA 254.0 4%
SRAE [A]: 2015/4/24 12:25:56 CST
A PR ] 2015/4/24 15:23:10 CST
0.2(%7 o
] E; <t
) (L‘.a
il q
0.15
il Te]
2 010~ o ~
| 0] [o0]
Tp) ~
™
005
0.00- L
000 200 400 600 800 10,00 1200 14100 16,00 4800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
NN - B8 B 1) [ingia s
BRI e % A |,
B Gty | kR | TP gy
112998 (190-400)44K 55121716079 | 20.28 205134
212998 (190-400)44k 8.254 12516243 | 29.74 1191578
312998 (190-400)4k | 13.585 1714946 | 20.27 | 63362
412998 (190-400)49°K | 18.715|2512797 | 29.70| 79268
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W H4#%: Deng Yu-hua
4%k FanChunAn
FE A B
FE i 24 5 dengyh649a 3-2-naphthyl -40Du REE#H: FanChunAn
FE S A FrUERE FE i 20 44 dengyh
= 1:A,3 KETTVEA: IA3 IPA vs Hex 15vs85 1ml 190
HEFEREL 1 Ab PR 7 dengyh
HEREAARRA: 3.00 ul JHIE 2R 254.0 gk
IZ AT ] 25.0 Minutes VOBLIBGIRERE PDA 254.0 4k
SR AR [a]: 2015/4/24 12:00:34 CST
JOENNER 2015/4/24 15:22:37 CST
0.40-
030-
5 i
< 020
010"
i . ©
S & -
i 2 o ®
0.00
0.00 200 400 6.00 800 10,00 1200 14100 16,00 18,00 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
K
NN - B8 B 1) THIH [
BRI 1 % MM |
B Gry | iRy | TP k)
112998 (190-400)44K 5.521 17439 0.12 1838
212998 (190-400)44k 8.284 76167 0.55 5602
312998 (190-400)45k | 13.656 225904 1.62 8136
412998 (190-400)44°K | 18.760 | 13633257 | 97.71|413465
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—5.125
——5.013

t-Bu

I .

1.299

0.122

| B

95 90 85 8.0

A B T

75 7.0 65 6.0

< (D[RO |M| O|Wv
=M ANM AN

55 50 45 40 35

1.00
1.03
0
0

S101

3

T

.0

25

2.0

1.5

T

18.23

1.0

0.5

T

0

AR

.0 ppm

NAME dengyh68lab 2-thienyl -40
4

EXPNO

PROCNO 1
Date_ 20150517
Time 2.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32

DW 62.400 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 = =:
400.1324710 MHz

400.1300095 MHz
EM
0
0.30 Hz
0
1.00




— OMWOWTLOOWL T WWOMO O N O NAME dengyh68lab 2-thienyl -40
~ OANWOMANOONOLOMMAN O N O © n o N O EXPNO 5
™M o w N — N PROCNO 1

o) AN M — O OO ™~ W WL O . . .. . Date 20150517

~ DS TOMNNNNNNNNNN A ~ o~ O — O <+ O e

— e i e R e s e o R s R R B R i ~ o~ Nelte} ™ ™ Time 3-15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 360
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 14.70 usec
SI 32768
SF 100.6127792 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

t-Bu

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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WiH4%: Deng Yu-hua
4%k FanChunAn
FEmE R
IS dengyh681 2-thio race. KAEH FanChunAn
FE A R4 FrRUEFE FFE i 4 44 FR: dengyh
SIS 1:A,1 RAE TR IA3 IPA vs Hex 7vs93 1ml 190
HERE L 1 VS Liyapr dengyh
BEREARAR: 8.00 ul JHIE A FK: 254.0 gk
IBAT R T 30.0 Minutes Ah B TE R PDA 254.0 4k
SEAEIRT[H]: 2015/5/11 21:47:46 CST
Kb FERESSE]: 2015/5/11 22:16:31 CST
w
ap
| P
0.20- a
™
Tp)
B o
016} c
2 i EE ~
0.10- 2 5
S
o.o&i
000
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 26,00
Sy
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
K
U {REFRSTE] | THIAR =
BRI S % HAL | .
BiE T Gy | ikery | TP ey
112998 (190-400)44K 7.057| 939702 11.25| 84562
212998 (190-400)4k 8.936 13235318 | 38.72 236250
312998 (190-400)4%2k | 10.007 | 932703 | 11.16| 60789
412998 (190-400)44K | 16.353 3248209 | 38.87 | 134911
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WH4%®: Deng Yu-hua
485 FanChunAn

*élél:llzll-],f%ul»
IS dengyh681a 2-thio -40Du KA FanChunAn
FE i S A FrUERE FE i 20 44 B dengyh
s 1:A,2 KA TR IA3 IPA vs Hex 7vs93 1ml 190
HEREOCEL 1 AbFE T dengyh
BEFEARAR: 4.00 ul SR EEY TS 254.0 gk
1B A7 H [a]: 22.0 Minutes A0 F I T R PDA 254.0 4
SR AR [a]: 2015/5/11 22:15:06 CST
yostilingak 2015/5/13 9:53:14 CST
0.80
| t-Bu
0.60
2 040
0.20] -
| o
9 5 2
(o)}
o .
| > 2
0.00 ~ %KK
0.00‘ | ‘2.‘00‘ | ‘4.‘00‘ 6.60 8.‘00‘ | ‘10f00‘ | ‘12f00‘ ‘14‘.00‘ ‘16‘.00‘ ‘18f00‘ ‘20‘.00‘
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
2 FR:
U 4 B i ] (A e
GIBERIAL i LI % 2N I
BERA Gy | gy | TR gy
12998 (190-400)45k |  7.068 36257 0.17| 3623
212998 (190-400)44k 8.954| 270367 | 1.28| 20626
312998 (190-400)45k | 10.011| 1172410 5.54| 81385
412998 (190-400)45k | 16.358 | 19684433 | 93.01|808575
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oo e e e e T I C RN NN I N SN JENO JENO JENe iNe Ne i Te ) N — o

-Bu

e .

L L B B B A B B B B I L BN B BN B LSS HUEL S B H S S B N B L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
8

N~ (MO0 M| N
el cle|e|e|ee
o ™ MANNM ™~

[<2] - o
et e q
o - (3]

18.20

S10S

NAME dengyh680b 3-Me-thieneyl —40 4
10

1
Date_ 20150530
Time 8.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 64
DW 62.400 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1

CHANNEL fl ==
400.1324710

400.1300288 MHz
EM
0

0.30 Hz
0

1.00



Ne] SOSNDNLMNHWONMOOWOON NAME dengyh680b 3-Me-thieneyl —40 4
< OO IHNDO AT~ OO~ VN O < N O © < O [SaIRS Nl EXPNO 11
™M O O o~ ™M N o~ PROCNO 1
[eo} N =IO LW LM O™ OWWOWAN O . . . . Date_ 20150530
~ OHLTOMHOMOMOMHONNNNNNNNO ~ o~ o [ T} < O ) ime 8.37
— L B B B B e e e e R B B B B B B o~ o~ [FolaNTe] [SelNee] — INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cDpCl3
NS 200
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631988 sec
RG 20
DW 20.8
DE 6.50
TE 295.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1l =

SF 100.6127790 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

i

i I A DA
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
F ;4% FanChunAn
FE s B
FEdh A F: dengyh680 2-(3-Me)-thio race  K&E#: FanChunAn
(SIS PRIERE FE 2 AR dengyh
UNER 1:A,2 SRAEE T IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Wb PR 7 dengyh
HEFEAARRR: 4.00 ul TBIE AR 254.0 41Kk@4
IBAT N ) 25.0 Minutes UUSE BB IEPRLY = PDA 254.0 4k
KAER [H]: 2015/5/14 23:14:04 CST
AR ] - 2015/5/15 0:17:07 CST
0.80 CF
| Ee
g
0.60 <
1 3 o
o 3 @
| 3] @
2 040 2
0.20
0.00 -
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2R
s LR B B 1] TR =
BRI N % THA |
ML) Gret) | i) | TP gy
112998 (190-400)44K 9.044 | 6015854 | 17.01 /473138
212998 (190-400)44k 9.919 /11613122 | 32.84 807163
312998 (190-400)45k | 10.866| 6069617 | 17.16 | 383159
412998 (190-400)44K | 18.861| 11664318 | 32.98|420881
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W H4#%: Deng Yu-hua
485 FanChunAn

FE A B
FE i 24 5 dengyh680a 2-(3-Me)-thio 40  RAEH: FanChunAn
FE S A FrUERE FE i 20 44 B dengyh
= 1:A,3 KETTVEA: IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Wb PR 7 dengyh
HEREARAR: 8.00 ul JHIE 42 R 254.0 91K @4
IZAT ] 25.0 Minutes A P I S R PDA 254.0 %k
SR AR [a]: 2015/5/14 22:48:42 CST
AL P T (1] - 2015/5/15 0:18:45 CST
0.60
0.50-]
E tBu Me
0.40 Q
) E N
< 030 sar
0.20
0.101 ~ © S
: S5 3
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
K
v - B8 B 1) THIH )i
BRI L s % Ta N R,
TR greny | i) | TP )
112998 (190-400)44K 9.007 6246 0.03 471
212998 (190-400)44k 9.928 99650 0.55 6272
312998 (190-400)45k | 10.872 48569 0.27 3081
412998 (190-400)44°K | 18.838 17938125 | 99.15|645052
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NAME dengyh798a biluo

VO ANOS AFTO ANOWOON OO N — o ™ EXPNO 17
NDOVWOWWOEMITNOOOM 0 O — e PROCNO 1
NTONONAAAOOD OO W™ O N N ™
e e e coe . . . I .o . Date_ 20150917
WM~~~ 0 W W WYY [TolTe} — Time 15.01
INSTRUM spect
\l\\\{‘\\\/ ////ﬂ// \/ PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
SI 65536
SF 400.1300094 MHz
WDW EM
-Bu SSB 0
LB 0.30 Hz
GB 0
PC 1.00

i |

A B L L I B L 5 L Ly B By L B B B B S B B R IR B

95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

7o} A < | S] [ o [s2]
o g|s|a|alS(as| (& S S
o |0 v || |ON N ©

-
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fee]
~
SE
™
—

175.81
—152.93
142.15
137.98

130.27

129.47

N
[e0)
[e0)
N
—

128.17

127.16

126.97

126.45

125.52

121.38
119.50
110.54

-Bu

108.56

NS\N\WeF

——58.57

34.32
30.12

T I I A B
210 200 190 180 170 160 150 140 130 120 110 100 90

80

S110

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh798a biluo

12

1

20150917
14.41
spect

5 mm PABBO BB/
zgpg30
65536
CDC13

550

2
24038.461
0.366798
1.3631988
1030
20.800
6.50

295.8
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

14.70

32768
100.6127839
EM

0

1.00

0

1.40

usec

Hz



TiH4#: Deng Yu-hua
4%k FanChunAn
*‘Elé %AD‘
IS dengyh798 biluo race KA FanChunAn
(SIS FRIERE FE 2 AR dengyh
- 1:B,1 KT IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 3.00 ul THIE AR 254.0 41Kk@1
IZ AT ] 15.0 Minutes A P I S R PDA 254.0 %k
SR AR [a]: 2015/9/14 11:02:51 CST
A PR ] 2015/9/14 14:42:41 CST
0.20
i [o|
i
] D
0.15+
q o
()]
(o))
o
o 0.10
< i
o
i (@]
0.05- i ﬁ
N ©
o.ocri N
000 2,00 400 600 800 " 1000 1200 1400
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
e £ B B 1) THIAH s
BRI e I % M|
B Gty | kR | TP gy
112998 (190-400)44K 4.776 | 372575 8.64 | 42987
212998 (190-400)44k 5.458 | 1794398 | 41.63 191440
312998 (190-400)45k 6.229 | 355255| 8.24| 34882
412998 (190-400)4hK 9.990 (1788382 | 41.49 114045
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TiH4#: Deng Yu-hua
485 FanChunAn
FEmfE R
FE L4 FR: dengyh789a biluo 40 KEEH: FanChunAn
(SN FRIERE FE 2 AR dengyh
R 1:B,4 REETT A IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 4.00 ul THIE AR 254.0 41Kk@1
1B AT [A]: 15.0 Minutes Aib FE A S VE R PDA 254.0 4k
KRR [H]: 2015/9/14 10:32:11 CST
AL FR ] - 2015/9/14 14:43:37 CST
0.18
0.16-]
] q
0.143 tBu
0.12] Q
0.10]
2 i
0.08
0.06-]
0.04-|
1 [e0]
0.02- N 5 g
] ~N Y 6
0.00- A N
000 200 400 600 800 4000 1200 1400
Ponii
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
24 FR:
s CREARTE] | TR =
BRI o % THAL |
TR oty | ey | TP )
112998 (190-400)44K 4.777 1455 0.05 183
212998 (190-400)44k 5.457 11941 0.41 1284
312998 (190-400)45k 6.228 52773 1.81 5184
412998 (190-400)4hK 9.992 2853171 | 97.73 1179684
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NAME dengyh647 5-MeO-3-Ph -40 4
20

WOANNDWOWATODOANDSENONW HIOMLO WO (o)} 0 o~ o EXPNO
NNOSIONNOONDON—H—HOSOONOOLW O M [es) ~ o PROCNO 1
NLVLVANANNNNAODODONNAAS--LOVONN — O 0 — o ggte, 201??}6%%
. - B . . . 3 ime
OSSNSO OO0OOOOOOOO DLW ™ — o INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT cpcl3
NS 1
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.79 usec
ST 65536
SF 400.1300376 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

OMe

—_,———— T [T [T [ T T T T
I I I I I I I I I I I I I I I I I I I I

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

~ = [ool=rla) (o ola o N
o o| [=[S|olala| |& =1k =1 =]
=] a| [ |o | © ©
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— N MEOONMO OO O
T} NDONONNWOITONHDN—ANONMO ~N O ® o wm ™ NAME dengyh647 5-MeO-3-Ph -40 4
m O © D — © — o EXPNO 2

o TNO N S OO M~ OW0WONO . . . . PROCNO 1

~ OOTOMOONONNNNNNNN A A A ~~ 0 s} < o Date_ 20150611

— R I e B e e e I o~~~ [ToNTe! ™ N Time 15.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™D 65536
SOLVENT cpCl3
NS 320
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 12.00 usec
ST 32768
SF 100.6127835 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40

OMe

. I

T T I A R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
F /4% FanChunAn
FE s B
FE i 4 5 dengyh647 5-MeO-3-Ph race IA3 XAE#: FanChunAn
FE 2R AL FRUEFE FF i 2 42 R dengyh
R 1:A,2 SRAEE T IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 3.00 ul JHIE 4R 254.0 91Kk @4
IBAT N ) 40.0 Minutes Aib FE A S VE R PDA 254.0 ik
KA [H]: 2015/4/19 20:12:45 CST
AR ] - 2015/4/19 22:37:29 CST
0.08 ) 4
il To) ™
© g 1 5
™ ¥ o}
4 O -~
0.061 AN
2 004
0.02
0.00-
000 500 1000 1500 2000 2500 3000
Ponii
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
4R
N CREARTE] | TR 553
CIRERIAAY 1 % A
TR Gret) | i) P T k)
112998 (190-400)44K 8.551| 873383 | 16.46 70237
212998 (190-400)44Kk | 10.342 | 884418 | 16.67 |59010
312998 (190-400)4k | 14.491 1761700 33.20 81775
412998 (190-400)44°K | 19.983 1786553 | 33.67 | 62802
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W H4#%: Deng Yu-hua
4 #:  FanChunAn
s 5
IESTRAS dengyh647a 5-MeO-3-Ph -40Du K& #: FanChunAn
(SIS PRIERE FE 2 AR dengyh
s 1:A,3 KA TR IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 5.00 ul TBIE AR 254.0 4Kk@4
IBAT I [A]: 25.0 Minutes A0 T R PDA 254.0 4k
KA (] 2015/4/19 20:49:51 CST
Aib T ] 2015/4/19 22:40:02 CST
0.3(%7
=) 0.2(%7
<C i
0.1(%7
N N~
™ S 5’
] % 9 3
0.00 © =
0.00‘ 2.‘00‘ | 4.‘00‘ ‘6.‘00‘ | ‘8.‘00‘ ‘10i00‘ ‘12i00‘ ‘14i00‘ ‘16i00‘ ‘18i00‘ ‘ZOiOO‘ | ‘22i00‘ | ‘24i00‘
43l
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2 Fx:
s e ingt| TR =i
HiE DR o % A |
BB Gy | gy | TR )
12998 (190-400)%k |  8.503 8351 0.07 754
212998 (190400)45K | 10.327 | 168230 1.51| 10951
312998 (190-400)44K | 14.447 32807 | 0.29| 1528
412998 (190-400)4%K | 19.881|10957777 | 98.12|378295
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A

1.208

0.000

0.96

1.03
3.01
3.09

1.03

6

—
5

T

T

6

—
.0

T

T

—
5.5

T

5.0

4.5

4.0

T

3

S117

—
5

T

T

3

—
.0

T

T

—
25

18.01

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

= CHANNEL f1

dengyh643 5-Br-3-Ph -40 4
2

1

20150608

16.50

spect

5 mm PABBO BB/
zg30

65536

CDC13

2

2
8012.820 Hz
0.122266 Hz
4.0894966 sec

62.400 usec
6.50 usec

1.00000000 sec
1

400.1324710 MHz
1H
10.92 usec
65536
400.1300376 MHz
EM
0
0.30 Hz

0
1.00



© NWOWONMOAA™ —HINWMOr™ MM 0O W NAME dengyh643 5-Br-3-Ph -40 4
™ O O0OOTONNHNH—HOLWW O™~ WL N O 0 w 0 EXPNO 2
M O © o~ — O BROCNO 7

oy N O O O WOowaoIrWWOmd . . . C Date 20150608

~ DT TOMOMMONNNNNNNN A A ™~ ~ 0 — o < O A

— L B B B B B B B B B B B R B A A o~~~ Nelyte} ™ ™ Time 17.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 320
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 912
DW 20.800 usec
DE 6.50 usec
TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 14.70 usec
SI 32768
SF 100.6127824 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I A B
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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WH4%®: Deng Yu-hua
485 FanChunAn
FEi G B
FF il 24 PR dengyh 5-Br-3-Ph RACE IE3 REEH: FanChunAn
FE i S A FrUERE FE i 20 44 B dengyh
iR 1:A,2 RAE TR IPA vs Hex 3vs97 1ml 190
HEREOCEL 1 AbFE T dengyh
BEREARAN: 6.00 ul SR EEY TS 254.0 4K
BT [A]: 20.0 Minutes Aab FE IR T VA R PDA 254.0 4k
KA [H]: 2015/4/18 21:58:11 CST
Ab ¥R [a] 2015/11/21 20:47:14 CST
0.60-|
1 ™
7 (o]
] o HO  tBu
0.50] <+ < = 4
1 [e0]
| 2 & o D
0.401 H Q
! 750
2 030 (#)-3au
0.20
0.10
0.00 A
000 200 400 600 800 1000 1200 1400 1800 1800 20,00
Ponil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
4 K-
NIV LR B B[] THIAH =
CERERAL S 11 % M|
T Gray | kR | TP G
112998 (190-400)44K 5684 | 6518264 | 18.38 414151
212998 (190-400)44k 6.271| 6808726 | 19.20|427171
312998 (190-400)4hK 9.231|11024159| 31.09|601390
412998 (190-400)4%°K | 10.563 | 11103925 | 31.32|474473
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TiH4#: Deng Yu-hua
485 FanChunAn

RS

IS dengyh643a 5-Br-3-Ph 40Du KEH: FanChunAn
FE 2R AL FRUEFE FF i 2 42 R dengyh
s 1:A,1 KA TR IPA vs Hex 3vs97 1ml 190
BRI 1 Ab PR 7 dengyh
BEREARFR: 4.00 ul JEIE 44 R 254.0 gk
EATH ) 14.0 Minutes A0 F I T R PDA 254.0 4k
SR AR (] 2015/4/18 22:36:13 CST
Ab TR I ] 2015/4/18 22:52:37 CST
040]
O.S(F:
D
2
0.2(%7
0.1(%7
| ® _
S 5 &
4 s © (o))
0.0(%7 &
0.00 | | | 2.60 | 4.60 6.60 8.60 | 10‘.00 | | 12.‘00 |
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
4 FR:
s PREFRTE] | THIAR s
BRI S 1o % SN I
BB Gy | (tkepy | TP
12998 (190-400)45k | 5.732| 30213 0.32| 2469
212998 (190400)44% | 6.318| 108808 1.16| 8340
312998 (190-400)4%k | 9.331| 196392 | 2.09| 11423
412998 (190-400)45k | 10.531 9042905 96.42 | 445774
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.

3.730

OMe

1.230

0.000

2.03
1.00

70 6

T

5

T

T

6

T

.0

T

T

5

T

5

T

T

T

T

T

5.0

T

T

T

4.5

T

T

T

4.0

T

T

3.5

T

T

3

T

.0

T

T

T

2.5

T

T

T

2.0

T

T

T

15

T

18.23

1.0

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

dengyh646 5-Br-
3

1

20150608

16.19

spect

5 mm PABBO BB/
2930

65536

CDC13

2

2
8012.820
0.122266

4.0894966

295.9 K

1.00000000
1

3-pmp -40 4

400.1300368
EM

0
0.30
0

1.00



OO OO MO AN N O
COITNHRHOONO OO ™ 0 WL
OO T Hrdrd OO WOowWWMmM
L OMOMOOMOONONNNNNN A A A
L s B T e B T B e B e B I e B I B e

—179.62
—158.92
152.58

N

=

—34.17

30.04

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S122

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

dengyh646 5-Br-3-pmp -40 4
4

1
20150608
16.38
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
320
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
912
20.800 usec
6.50 usec
296.8 K
2.00000000 sec
0.03000000 sec
1

100.6127845 MHz
EM
0

1.00 Hz

0
1.40



WH4%®: Deng Yu-hua
1 4#:  FanChunAn
FEAE B
FE i 24 5 dengyh646 5-Br-3-PMP race REH: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
i 1:A,2 KT IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HEFEAARR: 5.00 ul SRRy IS 254.0 41Kk@4
IBATH[H): 30.0 Minutes A P I S T R PDA 254.0 4k
KA [H]: 2015/4/18 17:50:13 CST
OB EIR 2015/4/19 22:24:43 CST
0.14-
] ab 8
0.12 ] Q Q
- o -~
i N AN
0.10 —
0.08]
o) ]
< i
0.061
0.04-
0.02- L
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
54 Fx:
NN R B ) kAl R
RN e % AL .
B Griy | by | T ey
112998 (190-400)4kK 8.923 11867236 | 17.96 | 139800
212998 (190-400)44°k | 12.023 1888596 | 18.16| 97624
312998 (190-400)4%Kk | 17.963 | 3326547 | 31.99|128175
412998 (190-400)4%°K | 21.026 |3315330| 31.89|105791
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WH4%®: Deng Yu-hua
1 4#:  FanChunAn
FEmE B
FE i A4 R dengyh646a 5-Br-3-PMP -40Du  R4&%: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
i 1:B,2 KT IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HBEREARAR: 4.00 ul SRR 254.0 I Kk@4
e Ring |zl 30.0 Minutes b FE G TE TR PDA 254.0 4k
KA [H]: 2015/4/18 17:19:50 CST
OB EIR 2015/4/19 22:31:46 CST
0.50- ole
il q
0.40- g
030~
)
<
020
0.10- © ©
’ 3 8 8
] o o ~
0.00- 2
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
K
NN R B ) TR e
CIRERLAL S 1 % MM | .
B Gty (ke | IR gy
112998 (190-400)44K 8.924 27727 0.17 2016
212998 (190-400)4%k | 12.008 226489 1.39| 11964
312998 (190-400)4K | 17.966 192938 1.18 6567
412998 (190-400)44°K | 20.931 | 15852044 | 97.26 | 506930
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—8.496

7.492
471
096
090
979
973
957
951
935
930
869
819
797
652
641
631
620
586
323
301

~
™
~
™

_

1.208

0.000

70 6
RN(r—(0(D|ND
Qe
ﬁ’v)j(\lv—v—

5
©
<
-

0.97

6.0

5

—
5

4.5

—
4.0

T

T

3.00

—
3.5
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T

T

3

—
.0

T

T

—
2.5

T

T

—
2.0

T

T

—
15

T

T

18.00

—
1.0

NAME dengyh645 5-F-3-PMP -40 4
EXPNO 1
PROCNO 1
Date_ 20150606
Time 9.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
bW 62.400 usec
DE 6.50 usec
TE 293.7 K
D1 1.00000000 sec
TDO 1
CHANNEL f
400.1324710 MHz
1H
10.79 usec
65536
400.1300335 MHz
EM
0
0.30 Hz
0
1.00




o ONONWVOMENOAMMO O OONON L~ NAME dengyh645 5-F-3-PMP -40 4
o AV AT MANANNANOOSM A>T M N O © © < © ~ o EXPNO 1
M O © ~© N — o PROCNO B

o VOONOSNTAHONNWOMSOWOOTTMOO . . ..

@ OOOOLITOOOOONNNNNNAAAAAA A ~ 0 o o wn <« o Date_ 20150606

— B i i e e B B B B B B B B B B B I R B R R -~~~ [CRToRTe} [SoIeN Time 9.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpCl3
NS 300
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 12.00 usec
ST 32768
SF 100.6127816 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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WH4%®: Deng Yu-hua
485 FanChunAn
FEi G B
FF il 24 PR dengyh645 5-F-3-PMP race KA FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
iR 1:A1 REETIEA: IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HEFEAARR: 5.00 ul SRRy IS 254.0 41Kk@4
BT [A]: 30.0 Minutes Aab FE IR T VA R PDA 254.0 4k
KA [A]: 2015/4/18 15:19:09 CST
Ab PR 8] 2015/4/18 16:08:40 CST
0.14-] R
] P »
B [e))] (o)) Yo
0.12 g :r)_
i o) AN
0.10- N
- 008
<< i
0.06-]
0.04
0.02 J
0.00 -
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Ponil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
4 FR:
N PREGW 1] | T =
CERERAL P % WAL
T Gy | iy | TR gy
112998 (190-400)4kK 9.323 12040973 | 17.58 149076
212998 (190-400)44Kk | 13.2292042015| 17.59| 99719
312998 (190-400)4%k | 19.612 | 3757599 | 32.37 | 133370
412998 (190-400)44°K | 23.459 3767903 | 32.46| 106500
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WH4%®: Deng Yu-hua
485 FanChunAn

FEmE B
FE i A4 R dengyh645a 5-F-3-PMP 40Du  R&E#: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
s 1:B,1 KA TR IA3 IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HBEREARAR: 4.00 ul SRR 254.0 I Kk@4
e Ring |zl 30.0 Minutes A0 F I T R PDA 254.0 4
KA A 2015/4/18 14:48:47 CST
yostilingak 2015/4/18 16:10:11 CST
OMe
0.3(%7 t-Bu
- 0.2(%7
< |
0.1(%7
) N~
o ™
o N ™
] & e o
0.00- > =
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
S
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
2 R
U 4 B i ] (A e
GIBERIAL S % Ta N Ry
BERA Gy | gy | TR gy
12998 (190-400)45k | 9.323 11984 | 0.09 915
212998 (190-400)44% | 13.227| 219393 1.59| 10329
312998 (190-400)4%k | 19.533 87265, 0.63| 3289
412998 (190-400)4k | 23.335|13519168 | 97.70| 377820
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© NTOOITONONL) [~ — O~ © o~ 0
o O WWWOMSOLWWOITTON O — o [To) NAME dengyh661 6-Br—-3-pmp -40
E R R I i E K E EXENO 20
s} SO~ O W WO [Te} ™ — PROCNO 1
Date_ 20150608
‘ k\5>§§;§§§\’ \.ééfijigifi) ‘ Time 15.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 2
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
OMe D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.79 usec
SI 65536
SF 400.1300093 MHz
WDW EM
Br SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L | JL " .

L I B B S L A A B B S I B R B DR N I I LS U R I B

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

— o <| [s|w] || ITo) o ™
o [} | |Oo|of |of|o [} o o
o — [selRisel (S\IR k=1 N (=] — o™ fee]

—
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1) T ONHNWOLINWOW LW O™ LD NAME dengyh661 6-Br—3-pmp —40
o A MONMNITNANS A O OO N O © — Oy~ o © EXPNO 11
. » o © ™ = - o BROCNO ]

o 0O NMO OO OO MOWWOWM—M . . Coe . .

© O OITTOONNNNNNNNN N A ~ o~ © o oo < o Date_ 20150608

— A A A A A A A A A A A [ 0 n 0 ™ ™ Time 9.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 360
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127814 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
485 FanChunAn
S S
FF i 24 FR: dengyh661 6-Br-3-PMP race |IE3 R&E#: FanChunAn
FE 2R AL FRUEFE FF i 2 42 R dengyh
iR 1:A1 RAEE TR IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 2.00 ul EIE AR 254.0 gk
1B AT [A]: 60.0 Minutes Aab PRI T R PDA 254.0 4k
KAERT [H]: 2015/4/28 22:11:14 CST
AL PR (1] - 2015/4/28 23:11:03 CST
o.1e‘r: P
] > & OMe
0.14+ R
] <
0.12-
0.10
) 1
< 0.08
] N~
0.06] S ™
. S N~
0.04 2 N
I |
0.00]
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Ponii
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
24 FR:
v PREGISE] | AR =
BRI o % M| .
T oty | ey | TP )
112998 (190-400)44K 49811018403 | 16.78 129802
212998 (190-400)44k 7.639|2024211 | 33.36 167544
312998 (190-400)4%k | 15.901 /1013648 | 16.70| 33529
412998 (190-400)44°K | 27.317 12012350 | 33.16| 39140
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W H4#%: Deng Yu-hua
485 FanChunAn

FEmfE B
FE 4 PR dengyh661 6-Br-3-PMP -40Du  RH#: FanChunAn
FE 24 FRUEFE FF i 242 R dengyh
i 1:B,2 REETTIEA: IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARR: 4.00 ul SGIBERZY 254.0 gk
B AT [A]: 35.0 Minutes VUSE BB IEPRLY = PDA 254.0 4k
KAER [H]: 2015/4/28 23:10:44 CST
AR ] - 2015/4/28 23:48:50 CST
0.16-]
0.14
0.12-]
0.10
2 008
0.06-|
0.04 ©
i ~— AN
] — ™ e}
0.02 '5. :3 ©
1 <
0.00- A A, AN
000 500 1000 1500 2000 500 3000 35,00
Boniil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
24 FR:
NN CREARTE] | TR 5753
BRI o % THA |
L) ity | ey | TP )
112998 (190-400)44K 4.971 20950 0.24 2717
212998 (190-400)44k 7.631| 116953 1.34 9726
312998 (190-400)44k | 15.828 | 310878 3.57 9544
412998 (190-400)49°K | 26.962 | 8261179 | 94.85| 158955
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ODNOWL OO IOMS DS NS0 — o o ~ o
CNOONWITWOITMAOODNO O ™~ o0 ™ o o NAME dengyh660 7-F-3-PMP -40 4
ONWINHO OO0 NN ®®O®O T oo ~ N o EXPNO 23
e S S A VP R - R R R R R R R [TolTo) ™ — o PROCNO 1
Date_ 20150608
\;\F\M\N/n%/f// \/ Time 15.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.79 usec
SI 65536
SF 400.1300333 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

e .

LA B e B L B S L I L B Ly BN By BN DL S IR IR L B A L L A BN A B |

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

— (o) O~ || || |0 o ™
[} [} N|O|O| |00 [e)] [} o [e0)
o — MMN||H|O oo o o~

—
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o OO OWOMIOSMES NN OWLONWO AN NAME dengyh660 7-F-3-PMP -40 4

~ OLTMNOANONOMNANTOOS OO TM N O N O ~ o ~ 0 EXPNO 2

. M O © o 0 N — o BROCNO 7

e} WNWINOOFTNOOO WOWIM WO LM . . .. .. Date 20150608

~ OO TTOOMMONNNNNNNNNN A A A ™~ ~ 0 o o0 <+ O Tt

— A A A A A A A A A A A A A A A A [ NeRTolTe] ™0 ™ Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 293
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 296.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 12.00 usec
SI 32768
SF 100.6127817 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

l l I A ] A [ \, ) )
s

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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WH4%#®: Deng Yu-hua
4%k FanChunAn
1@"5‘ —_‘ézm\
FE i 24 R dengyh660 7-F-3-PMP race KEH: FanChunAn
FE i S AY: FRUERE FE i 20 44 B dengyh
/iR 1:A1 RAE TR IC3 IPA vs Hex 7vs93 1ml 190
HERECEL 1 Ab BT dengyh
HEREARAR: 3.00 ul JHIE A FR: 254.0 gk
IEAT R[] 30.0 Minutes A P I S T R PDA 254.0 4k
KA [a]: 2015/4/29 17:15:54 CST
OB ETR 2015/4/29 17:39:59 CST
()]
i fo >
Nr d
t g :
©
0.15: S
©
2 i
0.10-
0.05{
0.0(r: J
000 200 400 600 800 1000 1200 1400 1600 1800 2000
Al
— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
54 K
U PREFIFTE] | AR =
CBGERIA) S LI Y% M|,
BB Grity | ekery | TP gy
112998 (190-400)44K 5.479 2787486 | 17.29 220654
212998 (190-400)4k 6.489 | 2771473 | 17.19 168514
312998 (190-400)4%2k | 10.919 | 5286609 | 32.79 | 185086
412998 (190-400)44°K | 16.102 | 5278390 | 32.74 | 117463
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W H4#%: Deng Yu-hua
4 #:  FanChunAn
s 5
IESTRAS dengyh660a 7-F-3-PMP 40Du  R&E#: FanChunAn
(SIS PRIERE FE 2 AR dengyh
s 1:A,2 KA TR IC3 IPA vs Hex 7vs93 1ml 190
BRI 1 Ab PR 7 dengyh
EREARAN: 4.00 ul JHIE 44 R 254.0 gk
IBAT I [A]: 25.0 Minutes A0 T R PDA 254.0 4k
KA (] 2015/4/29 16:50:31 CST
Aib T ] 2015/4/29 17:38:36 CST
0.2(%:
0.15{
-]
<( i
0.1(%7
<
(o))
] <
0.05-1 o ©
i o 8
5 o
] p =
0.0(%7
0.00‘ ‘2.‘00‘ | ‘4.‘00‘ ‘6.‘00‘ ‘8.00‘ ‘10f00‘ ‘12f00‘ ‘14f00‘ ‘16f00‘ ‘18f00‘ ‘ZOfOO‘ | ‘22f00‘ | ‘24f00‘
43l
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2 Fx:
s e ingt| TR =i
HiE DR o % A |
BB Gy | gy | TR )
12998 (190-400)4%K | 5.494| 593700, 5.21| 46872
212998 (190400)%k | 6.513 27033 | 0.24| 1641
3|2998 (190-400)44% | 10.966| 227538 2.00| 8145
412998 (190-400)44K | 16.211|10541557 | 92.55|230320
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8.024
7.624
7.606
7.267
7.250
7.230
7.220
7.202
7.199
6.983
6.965
6.946
6.909
6.889
6.790
6.770
6.739
6.720
6.618
6.599

S

=

-
i
%

L

—5.116
——5.021

2.196

1.185

0.000

70 6.5

MV(O(M(O|T|W
o|o|oc|e|®

|||~

6.0

5.5

5.0

4.5

4.0

3.5
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3.0

2.5

3.00

2.0

1.5

18.10

1.0

0.5

L L

0.0 ppm

NAME dengyh676 p-Me-QMs -40
EXPNO 10
PROCNO 1
Date_ 20150523

Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32

DW 62.400 usec
DE 6.50 usec
TE 294.2 K
D1 1. OOOOOOOO sec
TDO

== CHANNEL f1 = =:
400.1324710 MHz

400.1300339 MHz
EM
0
0.30 Hz
0
1.00

4



© DS~ NOM S O~ O O NI~ 0~ NAME dengyh676 p-Me-QMs -40 4
< MOANO AL HOSMO A O W ®© N O 0 o < O o) EXPNO 11
M O © — ™ - o o BROCNO 7

oy N = 0O~ OO) 0 WM~ OO0 . . . . Date 20150523

~ DLOMOMMNOANNNNNNNNNNO ~ 0 — O < O o A

— L B e B B B B B B B B B B B A R B o~~~ Netel M ™ ~N Time 14.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 200
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 12.00 usec
SI 32768
SF 100.6127811 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

’}H " | "

T I N B
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
485 FanChunAn

ST DS,
IS dengyh676 p-Me race KA FanChunAn
(TSI PRIERE FE 2 AR dengyh
= 1:C1 KAE T IC3 IPA vs Hex 4vs96 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 4.00 ul JHIE 2R 254.0 4K
IZ AT ] 25.0 Minutes A P I S R PDA 254.0 4k
R [A]: 2015/5/17 16:20:18 CST
A PR ] 2015/5/17 21:21:13 CST
025
] q
0.20 ~
o
(90}
] ©
0.15 o -~
2 <
] <t
0.101 ~
7 [o0]
b O
] ~
0.051
000+ -
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
NN - B8 B 1) [ingia s
BRI e % A |,
B Gty | kR | TP gy

2998 (190-400)44°k 4.769 1309146 8.10|109768
2998 (190-400)44k 7.687 11291537 | 7.99| 59341
2998 (190-400)44K 9.934 | 6784085 | 41.96 | 264276
2998 (190-400)4%°k | 16.307 | 6783027 | 41.95| 146956

AW N~

S139



W H4#%: Deng Yu-hua
4%k FanChunAn
*EF‘ %4&»
FE i 24 5 dengyh676b p-Me -40Du KEH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
i 1:C,2 KT IC3 IPA vs Hex 4vs96 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 6.00 ul SRR 254.0 4K
IZAT ] 25.0 Minutes A P 3 S R PDA 254.0 4k
SRR [A]: 2015/5/17 15:54:57 CST
A PR ] 2015/5/17 21:22:11 CST
0.70
0.60 q
0.50]
0.40-|
- i
< b
0.301
0.201
] o [oo)
0.107 E § N
] T (o]
0.00- ZAN ™~ =
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
K
NN - B8 B 1) THIH [
CIRCRLA 1 % MM |
B Gry | iRy | TP k)
112998 (190-400)44K 4.780 411609 2.22| 31643
212998 (190-400)44k 7.708 19238 0.10 848
312998 (190-400)45k 9.935(17967787 | 97.07 | 705293
412998 (190-400)49K | 16.218 111386 0.60 2319
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DOAS A HOANNOO A1) N O LWL ~ =) o~ o
MANONHNVOVOILFITMOOWMEMHOWOWONNMO [QVINQN] [e)} [e)} o
DWOWMANANNNANNONDWOWWTIMESTI™~ WYY — O O — o
v TV T V- RV T ™ - =
MeO 3ca
JLJA¢ Jm_~;~»JUKK*MJMk, il
e e o o 0 e e e o 0 e o e L S e s o
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 ppm
- | [MNAN(WO|(©O|O o|N o (2]
Q =eeed Qe Q S
(3] (||| N[N |- (3] EE
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh675 p-MeO -40

12

1

20150515
10.02
spect

5 mm PABBO BB/
zg30

65536
CcDC13

16

2

8012.820
0.122266
4.0894966
80.6
62.400
6.50

292.7
1.00000000

CHANNEL f1l ====

400.1324710
1H

10.92

65536
400.1300168
EM

0

0.30

0

1.00

usec

Hz



109.76

e} AN OVWOENOWOT AN O A
— HNOODND AN LTI OTNHNOOM
[} O N 0O < NOOC 000 W WIr~r~—m
~ OO <TOMMONNNNNNNNN A
— B e B B e e IO B O B e R s T IO B B B B

MeO

—34.17
——30.08

Mrbombidunk

Moo

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S142

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh675 p-MeO -40

13

1
20150515

10.26

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

400

2

24038.461
0.366798
1.3631988

1030

20.800

6.50

294.1
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

14.70

32768
100.6127741
EM

0
1.00
0
1.40

Hz



W H4#%: Deng Yu-hua
4%k FanChunAn
*Elél:%,fglm‘

FE i A FR: dengyh675 p-OMe race KEH: FanChunAn

(TSI PRIERE FE 2 AR dengyh

= 1:A,5 R TR IA3 IPA vs Hex 10vs90 1ml 190

BRI 1 Ab PR 7 dengyh

HEFEAARRR: 3.00 ul SRR i 254.0 41Kk@1

IZ AT [A]: 25.0 Minutes Aab PRI T R PDA 254.0 %k

SR AR [a]: 2015/5/8 21:05:26 CST

AL PR T (1] - 2015/5/8 21:55:09 CST

0.20- %

" 2 3
) o ™
< 1 o

0.10 ® MeO N

1 <
N~
o
o.orr:
o.ocr:
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
%4 FR:

NN PREGIS ] | AR s
CIRERYAL St s % WA
B Gy | iy | TR gy

112998 (190-400)44K 5.891 /1086355 | 12.30| 118668

212998 (190-400)44k 8.657 | 3327058 | 37.68 227654

312998 (190-400)45k 9.743 11087890 | 12.32| 65795

412998 (190-400)44°K | 20.324 | 3327445 | 37.69|101178
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W H4#%: Deng Yu-hua
4%k FanChunAn
*Elél:%,fglm‘
FE i 24 5 dengyh675a p-OMe -40Du KEH: FanChunAn
(TSI FRIERE FE 2 AR dengyh
= 1:A,6 KETTVEA: IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 4.00 ul TBIE AR 254.0 41Kk@1
IZAT ] 25.0 Minutes A P 3 S R PDA 254.0 4}k
KAER [H]: 2015/5/8 20:40:03 CST
Kb PR 8] 2015/5/8 21:54:18 CST
0.40-
030~
- i
< 0.201
010"
b Tp]
2 S =
] <e] g o))
0.00 200 400 600 800 1000 1200 14100 18,00 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
K
e - B8 B 1) THIH [
BRI 1 % WA
B Gry | iRy | TP k)
112998 (190-400)44K 5.888 12653 0.09 1455
212998 (190-400)44k 8.640 80157 0.57 5563
312998 (190-400)4% | 9.735| 340785| 2.41| 21153
412998 (190-400)44°K | 20.218 | 13718743 | 96.94 | 412007
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NAME dengyh682b p-F-QMs -40 4
14

ONHOWMNITOLTOH~00ONOWWIF=WOAMITO M = n o EXPNO
NONODXVEOTNANH AN OS> NOOWWOWWMNS WOIN o ~ O PROCNO 1
COLMNANNNNNNNOONGCCIWWOWXRNSWOWON —O — oo Date_ 20150524
O 00000000V O 100N — oo i;g?—RUM iéeié
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cpCl3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .5
DW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1
400.1324710 MHz
1H
10.79 usec
65536
400.1300199 MHz
EM
0
0.30 Hz
0
1.00

A O B B By B B B B B S S N S L B

AR

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

N~ (2] M[O(AN|INS| M| [ [=¢ (=
] I A el D s Q< ]
o - T | N | - «©

pes
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™ OOHOMMOMSITWOOWOHSMITMWOTM®NN NAME dengyh682b p-F-QMs —40 4
™ COOWOEAOMOONOTITNNMOO N WO N O ~N o o © EXPNO 15
” O © N~ — o BROCNO ]
o N O N WO O 0w O <O . . . .
~ LOLITMNONMMOANNNNNNNNN—A A O ~ o —~ © < o Date_ 20150524
— At A A A A A A A A A A A A A A A A ~ o~~~ w0 N ™ ™ Time 22.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 400
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
P1 12.00 usec
ST 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
tBu pC 1.40

’ ] | | ‘ )

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
4%k FanChunAn
FE A B
IS dengyh682 p-F race KA FanChunAn
(TSI PRIERE FE 2 AR dengyh
= 1:A,1 KAE T IC3 IPA vs Hex 4vs96 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 3.00 ul JHIE 2R 254.0 gk
IZ AT ] 25.0 Minutes A P I S R PDA 254.0 %k
SR AR [a]: 2015/5/9 17:14:10 CST
AL PR T (1] - 2015/5/9 20:40:52 CST
0.18; b
il P_:
0.16 q
0.14-
] <
0.12] S
] 1)
- 0.10 -~
< ]
0.08] by
] @
0.06- < 2
] D
0.04 ©
0.00 —A
0.00 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
NN - B8 B 1) THIAH s
BRI e % A |,
B Gty | kR | TP gy
112998 (190-400)44K 4.821| 671445 7.51| 55790
212998 (190-400)44k 6.860| 667491 7.47| 33632
312998 (190-400)45k 8.176 | 3814785 | 42.69 | 185691
412998 (190-400)49°K | 13.904 | 3782570 | 42.33| 95293
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W H4#%: Deng Yu-hua
4%k FanChunAn
*EF‘ %4&»
IS dengyh682a p-F -40Du KA FanChunAn
(SIS PRIERE FE 2 AR dengyh
- 1:A,2 RAE T IC3 IPA vs Hex 4vs96 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 8.00 ul JHIE 2R 254.0 4K
IZAT ] 25.0 Minutes A P 3 S R PDA 254.0 4}k
SKAEITR]: 2015/5/9 16:48:48 CST
A PR ] 2015/5/9 20:41:44 CST
1.00]
080" 9
060"
-]
=
0.40-|
0.20-|
] S 2
| < © ™
0.00 AN © b
0.00 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
I
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
K
s {5 B 15 ] A [
GERERLAL) L s % 2N
B Gry | iRy | TP k)
112998 (190-400)44K 4.775 674973 3.02| 41884
212998 (190-400)44k 6.836 34740 0.16 1457
312998 (190-400)45k 8.113 121408572 | 95.92 971591
412998 (190-400)49°K | 13.880 201139 0.90 5172
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A

1.185

0.000

9

T

.0

8.5

0.97

7.5

2.07

oo
N|®
< | -

70 6.5
8523

| AN

T

6

T

.0

T

5.5

T

4.0

3.5
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3

T

.0

25

2.0

1.5

18.12

1.0

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

dengyh673 4-C1-QMs -40 4
7

1

20150526

0.55

spect

5 mm PABBO BB/
zg30

65536

CDC13

16

2
8012.820 Hz
0.122266 Hz

4.0894966 sec
32

62.400 usec
6.50 usec
294.4 K
1.00000000 sec
1

CHANNEL f1
400.1324710 MHz
1H
10.92 usec
65536
400.1300333 MHz
EM
0
0.30 Hz
0

1.00



o NACTOMIONNOSONNO NAME dengyh673 4-C1-QMs -40 4
< ODOAWOMMONOMA—AOMOAN O N O © ™ o ~ EXPNO 16
e e e e e e e e e e e e e e ™ O © — 0 — o PROCNO 1

o O 00 00 N O O MOS0 A . . Date 20150525

~ ODLTOOOOONNNNNNNNN A ~ o~ o ) T o ate_

— R e el e e e I I IR R e R ~ o~ © n ™ ™ Time 17.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpe13
NS 240
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127808 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

J “ L VW, o) .

I N DR R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
485 FanChunAn

RS

FE i 4 R dengyh673 p-Cl race KEH: FanChunAn
FE i S AY: FrUERE FE i 2 44 Bk dengyh
UNER 1:A,4 SRAEE T IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 5.00 ul TBIE AR 254.0 41Kk@2
IEAT N ) 15.0 Minutes S USEGIBERER = PDA 254.0 4k
KA [H]: 2015/5/8 14:51:22 CST
AL T [A]: 2015/5/8 15:28:55 CST
<«
™
] L
0.15+ S
> 010 o0
g
N (@)
i o
(0))
0.05 0
0,00 —N\
000 200 400 600 800 1000 1200 1400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
4 FR:
N CREARTE] | TR =
%é‘ E 2y , 9 /El 2y, N
Y] i) | i) P TR i)

2998 (190-400)44°k 4.325| 729338 | 7.41| 67516
2998 (190-400)44k 5909 | 741629 | 7.53| 41416
2998 (190-400)44k 8.599 4199443 | 42.66|187382
2998 (190-400)4%°Kk | 10.534 14173629 | 42.40 | 138960

AW N~
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TiH4#: Deng Yu-hua
F /4% FanChunAn
FE s B
FEdh A F: dengyh673a p-Cl -40Du KA FanChunAn
FE A FrUERE FE i 2 44 B dengyh
R 1:A,2 SRAEE T IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 4.00 ul THIE AR 254.0 41Kk@2
IBAT N ) 15.0 Minutes S USEGIBERER = PDA 254.0 ik
KA [H]: 2015/5/8 14:36:00 CST
AR ] - 2015/5/8 15:30:15 CST
0.60-]
0.50]
0.40
2 030
0.20
| g o
0.10
| T2 g
000~ AN 0 s
000 200 400 600 | 800 4000 1200 1400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
R
U LR B B[] TR =
BRI N % A |
Y] Gret) | @ty | TP )
112998 (190-400)44K 4.325 423053 3.08| 41652
212998 (190-400)44k 5.919 22672 0.17 1300
312998 (190-400)45k 8.568 | 13167934 | 95.87 1601290
412998 (190-400)4%°K | 10.493 121670 0.89 4477
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NAME dengyh683ab p-Br-QMs -40 4
10

V0 OO O™ LWANOMWOOANMLIN oo < o SN !
COEEIMITMNMNONNONOW N L0 ~ o [S) o Date 20150523
MOV ANANNN OO 0@ 00 — o — o Pine- 37
B S A A T V- R VRV VRV [ToTe] — o INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT cpc13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.1
D1 1.00000000 sec
DO 1

Q

HANNEL fl ==
400.1324710 MHz
1H

10.79 usec
65536
400.1300353 MHz
EM

0
0.30 Hz

0
1.00

ol A u

A A A A I Y M Y A R I O

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

[o2] - DO || = (2 [=] [=2]
o (3] O (||| - ©
-
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o~ AT OV AN OAANMO WO O
< LI OMAOHOMAOMO OO
[&)) AN O)Y O <+ v O)YOO O I~ WO OO
o~ DT OMHMOMOMHONNNNNNNNN A
— L B B e B T B e e B e IO B I B e B B |

NS\

——61.05
——58.89

il

—34.15
—30.03

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S154

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

dengyh683ab p-Br-QMs -40
11

1

20150523

23.22

spect

5 mm PABBO BB/

2gpg30

65536

cpCl3

240

2

24038.461 Hz
0.366798 Hz

1.3631988 sec

2050
20.800 usec
6.50 usec

295.2 K

2.00000000 sec
0.03000000 sec

1

CHANNEL f1 ==
100.622829
13C
12.00 usec
32768
100.6127829 MHz
EM

0
1.00 Hz

0
1.40

4



TiH 4 #: Deng Yu-hua
H P 4%::  FanChunAn
JERTI DS,
IERTEA S dengyh683 p-Br-QMs race KEEH: FanChunAn
FE S A FrRUEFE FE S 4 44 FR: dengyh
iR 1:A,3 SR TV AH IC3 IPA vs Hex 4vs96 1ml 190
HEREIREL 1 YISZ R dengyh
iR UNAR 4.00 ul HIE AR 254.0 4K
A7 ] 22.0 Minutes Arb P TE R - PDA 254.0 4%
SEAEIR [A]: 2015/5/12 17:01:01 CST
Kb PR (8] 2015/5/13 9:55:56 CST
oo =§
1 < o
] I
] o d
0.08 S ®
- N~
-, 006
< |
0.04{
o.oz:
o.ocr: J’V‘-%L
0.00 200 400 600 800 10,00 1200 1400 16,00 1800 20,00
4
——— Channel: 2998; Channel Desc.: 2998 (190-400)#4°K; Processing Method: dengyh
K
v PREGIE] | AR [
R e % A
BEUH Gy | ke | TP gy
112998 (190-400)44°K 4.78511440652 | 16.77 110489
212998 (190-400)44k 7.013 11432415 | 16.67| 68130
312998 (190-400)44k | 11.232 /2867236 | 33.37 | 95727
412998 (190-400)4%>K | 13.269 | 2852481 | 33.20| 74662
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEmE B
IS dengyh683a p-Br-QMs -40Du KEH: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
s 1:A,5 SKE TR IC3 IPA vs Hex 4vs96 1ml 190
HEREOCEL 1 AbFE T dengyh
HEREAARRA: 4.00 ul JHIE AR 254.0 gk
IBATH[H): 22.0 Minutes A P 3 A R PDA 254.0 4k
KA [H]: 2015/5/12 16:33:19 CST
OSSR EIR 2015/5/13 9:58:33 CST
0.4({
0.3&:
-]
2
020~
0.10- 0
4 g @ ’S
] 7\ & %
0.00- ©
000 2,00 400 600 800 10,00 1200 1400 16,00 1800 20,00 22,00
Sy
——— Channel: 2998; Channel Desc.: 2998 (190-400)452k; Processing Method: dengyh
K
U £ B B[] A e
GIBERIAL S % Ta N Ry
B Gry | @Ry | TP g
112998 (190-400)44K 4.768 401601 2.97 | 34187
212998 (190-400)44k 6.956 29010 0.21 1127
312998 (190-400)4%Kk | 11.132 12965352 | 95.86 | 448482
412998 (190-400)49K | 13.207 129363 0.96 3590
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NOONOOMT OO ANHNMIOWOWIO MO ™~ LN © o

FOVOONSENANANN AN M N - OO I N O €5} o NAME dengyh711lb m-Br-QMs -40 4
TOLONNNNNN OO0 OO0 M ©0IN — o EXPNO 10

L N A A A A A R - R RC NGRS — o PROCNO 1

<~
o~
— o
0 0 ;
Date_ 20150605
= ] s
INSTRUM spect

PROBHD 5 mm PABBO BB/

RS

/

PULPROG zg30

TD 65536
SOLVENT CDC13

NS 2

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32

DW 62.400 usec
DE 6.50 usec
TE 294.4 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H

Pl 10.92 usec
ST 65536

SF 400.1300373 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T N

L S B Ny L B Ny Ly B By By B BN B L S L A B B p

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

fe} o N|O M =[OV oo [}
o o [«] (o)) Eo] ()] [e)] (o)) oo o
o N OO N |H|O| — [e0)

—
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()] CHOOMM-WOMHOWMOOWNO WM L NAME dengyh711b m-Br-QMs -40 4
< NOWOITNOASETOSMNMANAHDOLO MO AN ~N O o ~ o EXPNO 11
« e s e s e s e e e & e s s s e e e . M o w0 o — o PROCNO 1

o NN 00 <TNOOON WOWOoWIMSM™SM™~W0Wd O . . . . Date 20150605

~ O FTOMOMMNONNNNNNNNNNNNN A ~ - o (@3 T O A

— i B B B B B B B B B R e B B A B B B A o~~~ NenTel ™ ™M Time 1.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT cDC13
NS 200
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 812
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
SI 32768
SF 100.6127833 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

f _

T T A B
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

S158



TiH4#: Deng Yu-hua
4%k FanChunAn
ST DS,
IS dengyh711 m-Br-QMs race KA FanChunAn
FE A FrUERE FE i 2 44 B dengyh
- 1:D,1 KAE T IC3 IPA vs Hex 4vs96 1ml 190
BRI 1 Ab PR 7 dengyh
HEREARRA: 6.00 ul JHIE 4R 254.0 gk
IZ AT ] 18.0 Minutes A P 3 S R PDA 254.0 4%
SRR TR]: 2015/6/4 21:25:01 CST
AL P[] 2015/6/4 21:43:38 CST
020
1 HO  tBu
f 5 ) )
015 =
| - H Q
o7
i Br 0 H
2 010 (£)-3ga
I N
[o0]
[(o]
< ©
] =
oos, 2
0.00- J\F /Lﬂ
000 200 400 6.00 800 1000 | 1200 1400 1600
I
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
N PREFRTE] | THIAR s
BRI e I % Tl R,
B Gty | kR | TP gy
112998 (190-400)44K 4.687| 768997 7.13| 64035
212998 (190-400)44k 6.396 | 768145 7.12| 38567
312998 (190-400)45k 8.126 | 4636957 | 43.01 211263
412998 (190-400)49°K | 11.131 4608255 | 42.74| 138527
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 5 dengyh711b m-Br-QMs -40 REH: FanChunAn
FE i S A FrUERE FE i 20 44 B dengyh
s 1:D,3 SKAE IC3 IPA vs Hex 4vs96 1ml 190
HEREOCEL 1 AbFE T dengyh
BEFEARAR: 5.00 ul SR EEY TS 254.0 gk
IBATH[H): 18.0 Minutes A P I S T R PDA 254.0 4k
SR AR [a]: 2015/6/4 22:07:25 CST
OB EIR 2015/6/4 23:07:26 CST
0.40
0.3&
- 020;
<C il
0.10
] S
N~ © e
< A i
0.00- A AN © =
000 2,00 400 6.00 800 1000 1200 1400 1600 18,00
Sacl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
54 Fx:
NN PREGW 1] | T =
CBGERIAL St L1 Y% A |,
B Grity | kR | TP gy
112998 (190-400)4kK 4.710| 354279 3.92| 32304
212998 (190-400)442k 6.418 8969 0.10 748
312998 (190-400)44k 8.096 | 8578821 | 94.82|385274
412998 (190400)4>Kk | 11.153 | 105355 1.16 3028
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TTOANLTANOOO>T A TdTNMAMOOHAANTMNMANO AN AN WO O ™ N
AN AT AN A A OONO0O-OTNTMHONO ML O™ O < <
("")LOLOLOQ"Q"N(\]N(\INHHHHHHO\@O\O\OOOO[\PLOLQLO[\@ — o
o S A A A A A N - R R C R RN RNV — o
L e B L B B B By O B BN B S B L L I B
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
[o2] n AN| O —|N o - N
@ 2l =l eleee e e <
o (5] <| |[F|r|[r|N - - gg

S161

dengyh690ab o-Br
12

1
20150522
8.58
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
57
62.400 usec
6.50 usec
295.3 K
1.00000000 sec

CHANNEL f1 ========
400.1324710 MHz
1H
10.79 usec
65536
400.1300441 MHz
EM
0
0.30 Hz
0

1.00



o) OO TNSTOO AN W
< WMONNAHNMS N0~ NO
o N HOOHITMOO OTIr™I~r~W0WWW—Ho
~ O T OMMONNNNNNNNN O
— E e B e T B B B B e O T I B B B B

NS

. . . W

—61.65
——57.66

34.12
30.06

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S162

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh690ab o-Br

13

1
20150522

9.11

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

200

2

24038.461
0.366798
1.3631988

2050

20.800

6.50

295.6
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

12.00

32768
100.6127795
EM

0
1.00
0
1.40

Hz



W H4#%: Deng Yu-hua
4%k FanChunAn
ST EPS,
IS dengyh690 o-Br-QMs race KEEH FanChunAn
(SIS PRIERE FE 2 AR dengyh
= 1:A,1 RAE T IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARR: 3.00 ul IBIE AR 254.0 41Kk@4
IZAT ] 40.0 Minutes A P I S R PDA 254.0 4}k
SRR [A]: 2015/5/12 10:53:38 CST
A PR ] 2015/5/13 10:03:41 CST
012
0.10- @ 2
b (o))
] 0
0.08-
2 006~
] ™
™
b (a0}
0.04- - o))
i A I
2
i N~
0.02- =
0.0(%: % i —x ay
0.00 | 500 1000 1500 2000 2500 3000 3500 40,00
4
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
v PREFRS TR | O s
BIE VLA 11 % AL .
BEULH Grty | kR | T gy
112998 (190-400)44K | 10.210|1929035| 39.66 | 122387
212998 (190-400)44Kk | 11.333| 497519 | 10.23| 31022
312998 (190-400)4k | 15.969 | 1939271 | 39.87 | 81819
412998 (190-400)44K | 17.929 | 497909 10.24 18782
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W H4#%: Deng Yu-hua
485 FanChunAn

FE s B
FE i 24 5 dengyh690a 0-Br-QMs -40Du REH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
NER 1:A,2 SRAEE T IA3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 4.00 ul TBIE AR 254.0 4Kk@4
IEAT N ) 25.0 Minutes S USEGIBERE = PDA 254.0 ik
KAER [H]: 2015/5/12 11:41:23 CST
AR ] - 2015/5/13 10:05:46 CST
0.60-]
0.50- d
0.40-
2 030
0.20-
0.10 - o )
] QB S
] o - ©
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2R
s LR B B 1] TR =
BRI N % THA |
ML) Gret) | i) | TP gy

2998 (190-400)44K | 10.231 32604 | 0.23 2086
2998 (190-400)44°K | 11.373 14483 | 0.10 872
2998 (190-400)4%°Kk | 16.011 | 13832294 | 98.67 | 587468
2998 (190-400)44K | 18.015 139842 1.00 5457

AW N~
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8.298

NAME dengyh696 2-C1-QMs -40 4
13

HO OO HOWE ANO A4 —HMALVOOATOANOANNOOMS >0 AN M o o EXPNO
OO MN AT OO FTNAONOSEODTONNHOOMSWOTMOOWOWMAN T [ee} o PROCNO 1
ODOOLOHOOANNNNNNNNNAAAAOOOOOOONNDNAANII™ O INWNWOO — o Date_ 20150524
[ e S Sl S ol o o o o e e e o el el ol o S S Vo Vo Vo JVe Ve Ve Ve BN Ve BN T 7o} — o Rg‘?—RUM i;éig
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cDCl13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1
400.1324710 MHz
1H
10.92 usec
65536
400.1300289 MHz
EM
0
0.30 Hz
0
1.00

L B L B B S B S B A B L B B

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

~ (oo (o) = =) o -
@ cleee|ee(e 2 @ Qe -
) v |03~ |aif S| o ) - )

=
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© AN ANV ITOOO A0 O N O™ NAME dengyh696 2-C1-QMs -40 4
< ODONDOANNENTN AN N O N O ~N O © [So BN ™M 0 EXPNO 14
™o © < © - o BROCNO ]
o N OO TOO OO~ 0W0 A0 . . . .o
~ DO ONMNNONNNNNNNNNNNN O ~r~ © — < < o Date_ 20150524
— A A A A A A A A A A A A A ~ o~ o~ © [T9) ™ ™ Time 21.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cpC13
NS 200
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 912
DW 20.800 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127791 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

tBu

N
H

| -

T N B AR
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEmE B
FE i A4 FR: dengh696 2-ClI-QMs race IE3 KEEH: FanChunAn
FE S A FrRUERE FE i 20 44 B dengyh
- 1:B,1 SRAE TR IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE 7 dengyh
EREARAN: 5.00 ul SEREEA TS 254.0 4K
IBAT I [A]: 20.0 Minutes Aob FE I T Y R PDA 254.0 %k
KA [a]: 2015/5/15 18:59:34 CST
Ab ¥R [a] 2015/5/15 19:36:33 CST
0.12] R HO  tBu
N
0.10- tBu O 0
] o - Q
i ™ Cl
0.08- AN =
] ™ — 0 (@) N
2 006 S (-
06 o -
b (o)
1 o
0.04i ‘9
002
0.0+ —
000 200 400 6.00 800 1000 1200 1400 16,00 1800 20,00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
4 FR:
U PREEI ] | AR R
% é‘ H ) S 0/ /E{ 2y S
LB Gy | iy | TR gy
112998 (190-400)4kK 6.093 | 548113 | 12.59| 53196
212998 (190-400)442k 7.631 11632057 | 37.48 1131070
312998 (190-400)4%Kk | 10.064 | 545426 | 12.53| 31118
412998 (190-400)49°K | 12.329 1628334 | 37.40| 70748
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 5 dengyh696a 2-Cl-QMs -40Du |IE3 K44 FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
= 1:B,2 KT VR IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
BEFEARAR: 6.00 ul JHIE A FR: 254.0 gk
IBATH[H): 20.0 Minutes A P I S T R PDA 254.0 4k
KA [H]: 2015/5/15 18:39:12 CST
Ab ¥R [a] 2015/5/15 19:37:05 CST
050~
7 )
0.40-
0.30]
S i
<
020-
0.10+ @
] & 8 S
S © =
1 © N~ -
0.00
0.00 200 400 600 800 1000 1200 1400 1600 1800 20,00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
K
v R B ) TR e
CBGERIAL S LI % M|
B Gry | @Ry | TP g
112998 (190-400)44K 6.085 13336 0.11 1333
212998 (190-400)44k 7.638 25531 0.22 2120
312998 (190-400)4%Kk | 10.063 162193 1.38 9382
412998 (190-400)49°K | 12.199 | 11521266 | 98.28 | 518464
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8.165
7.785
7.779
7.772
7.762
7.558
7.539
7.257
7.251
7.238
7.234
7.218
7.214
7.192
7.174
7.152
7.141
7.138
7.135
7.128
7.053
7.045
7.032

6.999
6.982
6.980
6.963
6.785
6.766
6.718
6.699
6.610
6.510
5.002

—_——

—3.876

1.181
—0.000

0.98

A 2f=1(=11"2 R
ceNIIe
™ ANM O =

[0 ==
o|o|o|e
| (N

17.92
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NAME dengyh707a 2-COOCH3-QMs -40 4
EXPNO 11

PROCNO 1
Date_ 20150530
Time 8.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT cDCl13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 57
DW 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 = =
400.1324710 MHz
1H
10.92 usec
65536
400.1300200 MHz
EM
0
0.30 Hz
0
1.00




o~ o~ A AN TN LW 00O AN N O NAME dengyh707a 2-COOCH3-QMs -40 4

[fe} o MOMOAMOOVNONAN—AAS O OO MW N O [ee] o~ ™ EXPNO 12

. M o w ®w oo — O PROCNO 1

o [ee) N AT A OO0 OO0~ O o0 . . . . . Date_ 20150530

~ el DTN MOOMOMOOMOOMHONNNNNNNNNN O o~~~ o — N N < O Time 8.33

— — e e B B B B B B B B e R B B B A e B A ~ o~ o~ el [TolTe] ™ ™ INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT cpcl3
NS 300
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 812
DW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

SFO1 100.6228298 MHz
NUCl 13C
Pl 14.70 usec
ST 32768
SF 100.6127768 MHz
WoW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I I A A Y DR
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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TH%F: 2015
P4 %k Breeze H )" (Breeze)

FEmfE B
(R E Y i dyh707 2-CO2Me IA3 REH: Breeze
(ETESILE RA FE 4L A2 FR:
= 48 REETTVEA: dengyh
PRI 1 VIS Ly T dengyh707 race IA3 DCM30
BEREAARR: 10.00 ul pIBEEZYS 226.1 gk
IBAT I [ 60.0 Minutes ISR EREY PDA 226.1 gk
RAE T[] 2015/5/30 11:29:07 CST
Ab PR 2015/5/30 13:56:15 CST
120 d
<
. c.
1.00- 4 ©
N
1 N~
0.80- N
5 1
< 060 Q
| © QOD
0.40- 2 <
1 AN
020
000
000  s00 1000 150 2000 2800 3000 3500
i
Channel: 2998; Channel Desc.: 2998 (210-400)44°K; Processing Method: dengyh707 race IA3 DCM30
Hex40
24 R
NV PREAmrE) | A e
% —ﬁ E iy N, 9 /El /il .
L) oot | i) | TR )
112998 (210400)4>Kk | 15.960 | 28327221 | 37.82 1227298
22998 (210-400)4>K | 19.653 | 9173488 | 12.25| 358961
312998 (210-400)72K | 21.087 | 9042648 | 12.07 | 323461
412998 (210-400)44K | 27.266 | 28352208 | 37.86| 775368
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40.00

TiH 4/ 2015
P 4%:  Breeze H )" (Breeze)
FE s B
BE G 4K dyh707a 2-CO2Me I1A3 KEEH: Breeze
(EITE ST E N FE A2 44 FR:
e 49 KBTI dengyh
R 1 Ab BT dengyh707a IA3 DCM30 Hex40
BEREAARAA: 10.00 ul I IE A4 PR 226.1 4k
BAT A 40.0 Minutes Ak 3 S R PDA 226.1 gk
KA [A]: 2015/5/30 12:06:55 CST
AL ER A ] 2015/5/30 13:58:29 CST
q
q
i n
2.00-1 o
i N
150
o)
<€ il
1.00
050~ e N
] s @2
] - 2 J
000 500 1000 1500 2000 2500 3000 3500
o
Channel: 2998; Channel Desc.: 2998 (210-400)44°K; Processing Method: dengyh707a IA3 DCM30
Hex40
24 FR:
NIV PR B I [A] TR =
% —é_ E 2l N, 9 /E{ Zaly .
TR oy | i) | PR g
12998 (210400)4K | 16.125 1215134 0.95 55143
212998 (210-400)4K | 19.612 294885 0.23 12823
312998 (210-400)gK | 21.012 1872262 1.46 69445
412998 (210-400)44°K | 26.592 | 125110403 | 97.37 | 2346730
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H- OO0 HWOTOOWOWMEONNWWOUMEONOANNANNMONM [e)) — o
OO NANANNAAAAAAATO O OO DNWWOSI™T IO — — o
S S e R S N S o SA VRt Rt VRV I RV To N} ~ — o
ﬂ\ (_M L
L B L e B B BN L L L L B LN B
9 8 7 6 5 0 ppm
[Te] N[ —|O]|0|o|D [oo] o N~ [ee)
@ @ee|e|e|eee el e @ -
o ||| ||| o - N ©
-
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh704b o-OAC-QMS
10

1
20150626
7.48
spect
5 mm PABBO BB/
zg30
65536
CDC13
4
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
32
62.400 usec
6.50 usec
294.9 K
1.00000000 sec
1

CHANNEL f1l ==
400.1324710 MHz

400.1300279 MHz
EM
0
0.30 Hz
0
1.00



N [ee} ON =TT TONWWNL ALMNO WO~ O O NAME dengyh704b o-OAC-QMS
~ ™ MNMOMMNAATON OO AN ®© AN N O 0 o o~ < O e} EXPNO 11
. s e e e e s e s e e s e e e e . M O © ~ 0 o o ~

o s} AN~ OV MO0 IS~ 0WOMWNAO . . . [ . PROCNO 1

~ © DT TOOMOMONNNNNNNNNNNN A ~~ 0 o — < O o Date 20150626

— — e B B B B B B B B B R A B B B B B R A o~~~ © [fe} ™ ™ ~N Time 8.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 1030
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
SI 32768
SF 100.6127821 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I I L R DR
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
485 FanChunAn
FEmfE R
[ETEA S dengyh704 2-OAc-QMs race KEH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
R 1:A1 RAEETT A IB3 IPA vs Hex 3vs82 085ml 190
BRI 1 Ab PR 7 dengyh
HEREARAR: 4.00 ul JHIE 4R 254.0 91K @2
IZAT ] 35.0 Minutes A3 3 T R PDA 254.0 4k
SRR [A]: 2015/5/22 15:14:50 CST
AL PR [A]: 2015/5/22 16:13:31 CST
0.18
0.16- J o
1 3 S
0.14- 3 o
] (e} —
0.12- o
0.10-
) ]
< ]
0.08 o
7 ™
0.06 2
] N
0.04+
0.02-]
0.00-] A _J
000 500 1000 1500 2000 2500 3000 35,00
Boniil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
24 FR:
N CREARTE] | TR =
CIRGERIAAY 1 % THA |
L) ity | ey | TP )
112998 (190-400)44K 8.968 | 2618628 | 16.70 118087
212998 (190-400)44K | 14.814 | 5234577 | 33.39 180553
312998 (190-400)4k | 19.990 | 5237583 | 33.41 127114
412998 (190-400)44°K | 22.930 (2585134 | 16.49| 45316
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W H4%#F: Deng Yu-hua
4%k FanChunAn
A B
FE i 24 R dengyh704a 2-OAc-QMs 40 REH: FanChunAn
(TSI PRIERE FE 2 A R dengyh
= 1:A,2 RAEE T IB3 IPA vs Hex 3vs82 085ml 190
HERECEL 1 AbFE T dengyh
HEFEARAR: 6.00 ul JHIE A FR: 254.0 gk
IBAT R [H): 26.2 Minutes A P 3 R PDA 254.0 4k
KA [a]: 2015/5/22 16:33:44 CST
OB EIR 2015/5/22 17:33:19 CST
0.30
] 4
0'2&, [0)]
0.20
5 015
< ]
0.10
0.05 N O <
] o ©w )
0.00- o~ AN N
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2400 2600
Al
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
K
v e R B ) TR I
CBGERIAL S LI % WA
B Gry | @ik | TP g
112998 (190-400)44K 9.092 302765 2.21| 12729
212998 (190-400)4%k | 15.023 123306 0.90 3471
312998 (190-400)4%k | 19.515|13241893 | 96.78 | 288534
412998 (190-400)4K | 23.574 14528 0.11 466
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OHMOM~ OO A~ IO ANMOOSANNO ANMM
NOWWOSWOWNMOMANNHAONDN™LI O WL MO ™ D
HOWLANNNNNNNNNNN OO O ® OO0
o S N A A A A R R IV

Ve

A

6 435
6.419
6 395
5.809
5.082
5.041

5 NAME dengyh697b fujiaoji
. EXPNO 10
i PROCNO 1
Date_ 20150630
Time 8.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 50.8
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
SI 65536
SF 400.1300241 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L e B B e 5 L B S B B B

100 95 90 85 80 75 70 65 6.0 55

[} ™ o™ o2 i%e] ASul (31 [N
(o) o — (=] [&) (e] [eo] (] o
o N < | |||

L o B 1. B NS I IR IS HL AL S

35 30 25 20 15 10 05 0.0 ppm

18.31



O 1O OO WL LNNOOWN LW N
CQLVWAOANNTTIONANOD T O OO ™~ O
O~ 0 << OO~ WOWAN—HOOI™~O
LLLTONNONNNNNNNNNAO OO
R e B B e O T B B s O O IO IO B B B B

—179.45
152.44
147.18

AN

=z

=/

34.16

30.07

N T . 1 hw . |
i L oy A A Gadi aihiat

210 200 190 180 170 160 150 140 130 120 110 100 90

80
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh697b fujiaoji
11

1
20150630

8.56

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

110

2

24038.461
0.366798
1.3631988

2050

20.800

6.50

296.2
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

14.70

32768
100.6127773
EM

0
1.00
0
1.40

Hz



WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 R dengyh697 fujiaoiji race IE3 REH: FanChunAn
FE i S A FrUERE FE i 20 44 dengyh
= 1:E 1 KT VR IPA vs Hex 5vs95 1ml 190
HERECEL 1 AbFE T dengyh
HEREAARRA: 4.00 ul JHIE AR 254.0 gk
IBATH[H): 26.0 Minutes A P I S A R PDA 254.0 4k
KA [a]: 2015/5/17 14:23:40 CST
Kb ¥R [a] 2015/5/17 21:09:53 CST
0.14 «
7 q
1 q
0.12 ¢
1 >
0.10 ™
z 3 3
_ 008 N
< 1 g
0.06- >
0.04-
0.02-
0.0(y:.._—___/"\,_w
000 200 400 6.00 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)452K; Processing Method: dengyh
54 Fx:
v R B ) kAl R
%ﬁ E Zaly) -, 0/ /E{ Zaly) -
B Grity | kR | TP gy
112998 (190-400)4kK 7.264 11036513 | 11.86| 72859
212998 (190-400)44Kk | 11.428 1036100 | 11.85| 47891
312998 (190-400)4%k | 13.206 | 3334181 | 38.14 | 145177
412998 (190-400)4°K | 22.354 | 3334367 | 38.15 83754
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WiH4®: Deng Yu-hua
4%k FanChunAn
FEE B
FE i 24 FR: dengyh697a fujiaoji -40Du IE3  F4&E: FanChunAn
FE A R4 FrRUEFE FFE i 4 44 R dengyh
i 1:E,2 KTV IPA vs Hex 5vs95 1ml 190
HERECEL 1 b BT dengyh
HEREARAN: 6.00 ul JHIE A FK: 254.0 gk
IBAT R[] 30.0 Minutes Aob P 3 S T R PDA 254.0 4k
KA [H]: 2015/5/17 13:55:50 CST
OB ETR 2015/5/17 21:11:10 CST
0.30
0.251
0.20
2 015
0.101
] o
] g: 0
0.05*: % : g
] 1 ™
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400  26.00
A
—— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
AR
U £ B I (1] THIAH s
CBGERIAY Jar 11 % T2 A
BB Grany | kR | TP e
112998 (190-400)44K 7.269 20775 0.16 1261
212998 (190-400)44k | 11.440 504833 3.95| 22827
312998 (190-400)g%Kk | 13.258 92197 0.72 3775
412998 (190-400)49°K | 22.194 | 12174976 | 95.17 | 306339
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7.912
7.642
7.624
7.285
7.269
7.255

o
[Te)
N
r\

7. 2 43
7.239
7.230
7.011
6.992
6.974
6.807
6.787
6.662
6.642

6.249
6.244
6.154
6.149

AP

_—5.059
TT~—5.049

3.507

)

1.200

]

0.000

Tt T T T T

9.5

9.0

L A R B

4.18

4.5

4.0

3.5

o
]
©
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3.0

2.5

2.0

—

15

18.06

Tt T T T

1.0

0.5

0.0 ppm

dengyh674 3,5-MeO-QMs
10

1

20150520

15.01

spect

5 mm PABBO BB/
2930

65536

cpcl3

13

2
8012.820
0.122266

4.0894966 s

293.9 K
1.00000000 sec
1

Q

HANNEL fl ==
400.1324710
1H

10.92

65536
400.1300214
EM

0

0.30

0
1.00

MHz

usec

MHz

Hz

-40

4



~ < ™M — 00 OO~ 00 WL oW < O — NAME dengyh674 3,5-MeO-QMs -40 4
o — D MW AWM N O O 0 W ~ N O o m < © O EXPNO 12
. . . . . . . . . . . . . . . o O WO o Oy — O PROCNO 1
© o N (N — 00 < O) OO WM~ OO 0O o . . - . Date_ 20150523
~ © NDFITONANNNNNNNNOO o ™~~~ 0 oo = < O Time 14.53
— — B B e B B B B B B B B B R A — [ 0 n 0 ™ ™ INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 280
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
100.622829
13c
12.00 usec
32768
100.6127770 MHz
EM
0
1.00 Hz
0
1.40

" h " K l A " " J " "

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
4%k FanChunAn
*EF‘ F%/f%&m‘
IS dengyh674 3,5-OMe race KEEH FanChunAn
(TSI PRIERE FE 2 AR dengyh
= 1:A4 RAE T IC3 IPA vs Hex 7vs93 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 8.00 ul JHIE 2R 226.3 Yk
IZAT ] 40.0 Minutes A P I S A R PDA 226.3 4k
SR AR [a]: 2015/5/9 19:54:39 CST
AL P T (1] - 2015/5/20 20:25:15 CST
0.20
o HO t-Bu
1 P
015 up - tBu O E.
& H !\ »
(o] =~
il o~
2 010 MeO 0 N
<
q OMe (1)-3ma
005
0.0& /k
0.00 | 500 1000 1500 2000 2500 13000 3500 40,00
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
G K
NN - B B 1) TR [
GERERIL: a1 % MM |
BEULH Grty | iRy | TP g
112998 (190-400)44K 5.103 | 2622302 8.18 1178122
212998 (190-400)44k 6.907 | 2588255| 8.07 113308
312998 (190-400)45k | 21.041 13522856 | 42.16 | 199403
412998 (190-400)44°K | 31.475|13342078 | 41.60|120569

S$183



W H4#%: Deng Yu-hua
4%k FanChunAn
*Elél:%,fglm‘
FE i 2 5 dengyh674b 3,5-MeO -40 KEH: FanChunAn
FE i S AY: FrUERE FE i 20 44 B dengyh
= 1:B,2 RAE T IC3 IPA vs Hex 7vs93 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 5.00 ul JHIE 4R 226.1 4K
AT ] 50.0 Minutes A P 3 S R PDA 226.1 4}k
KA (] 2015/5/20 10:21:17 CST
AL PR ] 2015/5/20 11:22:40 CST
025
il tBu
0.20
| ) o
045j MeO
]
<
i Yo
0.10 S
i To)
0.051 § L:?;
i © I
0.00
0.00 500 1000 1500 20,00 2500 30,00 3500 4000 4500
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
G K
v - B B 1) TR [
GERERIL: a1 % WA
TR Greny | iy | TP )
112998 (190-400)44K 5.035| 1099121 3.86| 75966
212998 (190-400)44k 6.469 77647 0.27 3378
312998 (190-400)45k | 20.305 102961 0.36 1871
412998 (190-400)44°K | 30.427 | 27210243 | 95.51|260915

S184

50.00



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

1.137
0.000

L

T

N

T

L B N A B B L e B I By By B B B B B | T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

S185

dengyh699 1l-nap-QM -40
20

1

20151125
23.08
spect

5 mm PABBO BB/
zg30

65536
CDC13

2

2

8012.820
0.122266
4.0894966
20.2
62.400
6.50

290.4 K
1.00000000
1

CHANNEL f1
400.1324710
1H

10.92

65536
400.1300686
EM

0

0.30

0

1.00

Hz



—180.20

152.59
141.44
139.60

137.04

134.13

134.03

132.25
130.28
128.70

128.33

128.18

128.12

127.22

127.14
126.95
126.06

125.07

124.81

124.68

123.74
120.95
110.30

S

—61.30

—53.95

—34.05

30.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO

SFO1
NUC1
Pl
SI
SF
WDW
SSB
LB
GB
PC

200

180

160

140

120

100

80

$186

ppm

dengyh699 1-nap-QM -40
21

1
20151125
23.18
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
160
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
1030
20.800 usec
6.50 usec
291.4 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1 ==
100.6228298 MHz
13C
14.70 usec
32768
100.6127914 MHz
EM
0
1.00 Hz
0
1.40




TiH4#%: Deng Yu-hua
/4% FanChunAn

FE S B
FE b A K dengyh699 1-naphthyl-QMs race R&E#: FanChunAn
FE A PRUEFE FE a2 2 FR: dengyh
i 1:D,1 RAE TR IA3 IPA vs Hex 5vs95 1ml 190
HEREREL 1 VIS2 R dengyh
HEFEAARRR: 4.00 ul I TE 44 PR 254.0 41 k@4
B 47 ] 36.0 Minutes A B TE R PDA 254.0 4}
KA TR 2015/5/20 14:53:39 CST
A 3 B ) 2015/5/20 17:23:16 CST
0.16]
] Q
1 &ﬁ HO  tBu
0.14 & 0
] M tB
] H Q
0.10 )
| 7
2 0.08 ~ ()-3na
] o]
il g [\_
0.06 0
z > 2 3
0.04 [te)
N
0.00-] —N - =
000 500 1000 4500 2000 2500 3000 3500
il
— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
K
N PREFIFIE] | A =
GEBGERIAL S LI % WA,
BiE T Gy | irery | TP ey
112998 (190-400)44°K 9.235| 720990 8.12 | 45171
212998 (190-400)44°Kk | 13.462 3722202 | 41.93 159698
312998 (190-400)4%Kk | 15.953| 734242 8.27 | 28347
412998 (190-400)4>Kk | 25.752 3700137 | 41.68 50087

S187




TiH4#%: Deng Yu-hua
/4% FanChunAn
FE S B
IR dengyh699a 1-naphthyl-QMs  REE#: FanChunAn
(E TSI PRIERE B AR dengyh
5 1:D,2 R IEA: IA3 IPA vs Hex 5vs95 1ml 190
HEREREL 1 VIS2 R dengyh
BEFEAARR: 4.00 ul I TE 44 PR 254.0 41Kk @4
BATH [A]: 36.0 Minutes Aob P I S R PDA 254.0 #ik
KA TR 2015/5/20 15:44:37 CST
A 3 B ) 2015/5/20 17:21:48 CST
060 9
1 SE HO  tBu
0-5(}: T +Bu
0.40] SN Q
1 H
2 030{ 3na
0.20
1 g 5
" : : 2
1 N © ©
0.00 22 _ N
000 500 1000 1500 2000 2500 3000 3500
il
— Channel: 2998; Channel Desc.: 2998 (190-400)4%°K; Processing Method: dengyh
4 FR:
U LR B B[] A =
R a1 Y% A |
] Griy | kR | TP g
112998 (190-400)44K 9.263 11544 0.08 825
212998 (190-400)44°K | 13.438 | 14491947 | 97.70 | 614054
312998 (190-400)4%k | 15.937 286923 1.93| 11013
412998 (190-400)4k | 26.310 42863 0.29 653

S188




7.997
7.760
7.742
7.625
7.612
7.602
7.581
7.559
7.498
7.450
7.436
7.426
7.415
7.401
7.362
7.345
7.326
7.318
7.315
7.299
7.282
7.260

<
o
—
=

s

7. 091
7.083
7.079
7.072
6.916
6.820
6.801
6.753
6.672
6.653
5.431
5.272
5.129
4.181
4.164
4.146
4.128

CONLANN—TNODOVWOVN ANNWVWOONADANOLHAMANOO HMNM
DO N HOOWANNAOOVLFNAANDOONWONS™—NO D
ALV TTITITNONNONNNTOOO OO ®® OO
R ARV VR

N (V=

~ O[] [ LN ©~ [selli=] N
o o O[] |© N o oo o
o ] | < N — [N —

1.252

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh698 2-naphthyl -40
6

1
20150523
11.41
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
32
62.400 usec
6.50 usec
293.9 K
1.00000000 sec
1

CHANNEL fl ========
400.1324710 MHz
1H
10.79 usec
65536
400.1300093 MHz
EM
0
0.30 Hz
0
1.00

L e e {vv L B I B L L L L IR L L B S S BB L L L A

10 9 7 6 5 4 3 2

O~ (oo mmmmr\moc\]
@O HOONOOOO
om |—||—|(\]<f‘f\]v—1('\]H

0
1.00

S189

L |

L |

—T T T T T

ppm
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OMNPFTOOHNOOMOW WL O I WO WA 00O O <
WO NAHANNWOWLT<FTMANAHOHONN A MO
WO~ M ANOYOOCOWOWOWOSIr~r~r~r—wnwnoo
MM MOMOMANNNNNNNNNNNNNNNO
R B B B B T e I e e T e B B e B e e B e B B B |

—179.22
152.39
141.65

%
\

| . !

34.11

30.00

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S$190

70

60

50

40

30

20

10

ppm

dengyh698 2-naphthyl -40
7

1

20150523

12.00

spect

5 mm PABBO BB/
zgpg30

65536

CDC13

300

2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
295.1 K
2.00000000 sec
0.03000000 sec
1

CHANNEL fl ========
100.6228298 MHz
13C
12.00 usec
32768
100.6127865 MHz
EM
0
1.00 Hz

0
1.40

4



W H4#%: Deng Yu-hua
4%k FanChunAn
ST DS,
FE A FR: dengh698 2-naphthyl-QMsrace X#: FanChunAn
(SIS FRIERE FE 2 AR dengyh
iR 1:A,1 REETIEA: IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 5.00 ul BB AR 254.0 41Kk@2
IZ AT [A]: 25.0 Minutes Aab FE TR T R PDA 254.0 %k
SR AR (] 2015/5/15 20:33:15 CST
A PR ] 2015/5/17 21:15:17 CST
020-
] o
™
N
4 N~
0.15- 3 A
B o
To}
5
< 0.101 @
1 N
N~
005
0.00- AN
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
%4 FR:
s PREgmE | TR s
BRI e % A |,
B Gy | iy | TR gy
112998 (190-400)44K 5.038 (1624498 8.23 1125510
212998 (190-400)44k 7.256 | 1596864 8.09| 72847
312998 (190-400)4k | 13.147 | 8257698 | 41.83 210695
412998 (190-400)44°K | 17.230 8260816 | 41.85|150586

S191




W H4#%: Deng Yu-hua
F ;4% FanChunAn
FE s B
FE i 24 5 dengyh698a 2-na-QMs -40Du  REH: FanChunAn
(TSI PRIERE FE 2 AR dengyh
e 1:A,2 SRAEE T IC3 IPA vs Hex 5vs95 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARRR: 6.00 ul TBIE AR 254.0 41Kk@2
IEAT N ) 25.0 Minutes S USEGIBERE = PDA 254.0 ik
KA [H]: 2015/5/15 20:07:53 CST
AR ] - 2015/5/17 21:14:29 CST
0.30
0.25: tBu
0.20
S
< 0.15]
0.10- -
i ©
] S
0.05 ' - R
1 < =
] /\¥ N o
0.00- .
000 2.00 4,00 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Vi
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2R
s LR B B 1] TR =
BRI e % THA |
ML) Gret) | i) | TP gy
112998 (190-400)44K 5.061 652836 3.55| 50109
212998 (190-400)44k 7.241 14035 0.08 712
312998 (190-400)45k | 13.170 258187 1.40 5188
412998 (190-400)44°K | 17.213 | 17458604 | 94.97 | 318970
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NAME dengyhy779 4-Py-QMs -40
10

< AT OVOC~OHMONO —NOMMO O o~ o ™ o EXPNO
o OO WEWOVINMOON™MAN ™ N < N © o PROCNO 1
— MOANDONNNNOOC OO~~~ 0 N — o Date_ 20150801
) . . . : Time 9.10
&) WSS O W0WW WO [TolTe} — o INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ==
400.1324710 MHz
1H
10.79 usec
65536
SF 400.1300242 MHz
HO t-Bu woW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

tBu

L B L L B B B B B S B BB S B B B L L L B B B B

11 10 9 8 7 6 5 4 3 2 1 0 ppm

0 © NSNS 2 3f=) <
@ @ el A= eIze Qe -
o - | [ +|ci|ai| N -[= ©

-
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o MNMONONNOON >~ NAME dengyhy779 4-Py-QMs -40
— NN O0OOMMONONOMO®MS O N O o~ < 0 EXPNO 11
M S © © o — O PROCIO I
o N OYOY — 0O S OYE WM~ OS O . . . .
™~ O ITTONONNNNNNNNN A ~~ 0 o © SR Date_ 20150801
— R R R R el e e I I e R o~~~ © 0 ™ ™ Time 9.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 400
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 12.00 usec
SI 32768
HO t-Bu SF 100.6127854 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
tBu PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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W H4#%: Deng Yu-hua
485 FanChunAn

FEmfE R
FE i 24 5 dengyh779 4-Py-QMsrace KEH: FanChunAn
(SIS PRIERE FE 2 AR dengyh
R 1:A,4 KAETTRAL: IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Wb PR 7 dengyh
HEFEAARR: 4.00 ul TBIE AR 254.0 4Kk@1
IBAT N ) 25.0 Minutes Aib FEE E VE R PDA 254.0 ik
KAER [H]: 2015/7/31 20:14:26 CST
AL ERE ] 2015/8/5 17:45:51 CST
0.16
0.14- §
il g
0.12-] 3
] S
010° ~
> 0.08
< 1
0.061
0.04
| 3 3
0.02] = to)
0.00 &
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Poniil
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
2 R
NV CREARTE] | TR 5753
EEBERTA S % MR |
ML) Gre) | i) P TR i)

2998 (190-400)44°k 8.308 3915797 | 46.14 | 153704
2998 (190-400)g4°k | 11.986| 302337 | 3.56| 10781
2998 (190400)4%°k | 15.152| 314543 | 3.71| 10081
2998 (190-400)4%°Kk | 17.034 | 3953221 | 46.59| 92654

AW N~
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W H4#%: Deng Yu-hua
4%k FanChunAn
FE A B
IS dengyh779a 4-Py-QMs-40Du  REE#: FanChunAn
(SIS FRIERE FE 2 AR dengyh
= 1:C,1 RAEE TR IA3 IPA vs Hex 10vs90 1ml 190
BRI 1 Ab PR 7 dengyh
HEFEAARR: 5.00 ul TBIE AR 254.0 41Kk@1
IZAT ] 25.0 Minutes A P I S R PDA 254.0 %k
KA [A]: 2015/7/31 20:41:45 CST
Kb ¥R [a]: 2015/8/5 17:48:24 CST
0.10-
008"
006"
S i
< -
0.04
002 © 2 g
3 S 0
B w g ~
0.00 e
0.00 200 400 600 800 1000 1200 1400 16,00 4800 2000 2200 2400
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
% Fx:
NN - B8 B 1) THIAH s
BRI e % A |,
B Gty | kR | TP gy
112998 (190-400)44K 8.388 46684 1.05 1686
212998 (190-400)49k | 12.063 15390 0.35 297
312998 (190-400)4k | 15.178 | 104786 2.35 3350
412998 (190-400)49°K | 17.063 |4283322 | 96.25|101460
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9.450

7.595

—5.041

t-Bu

1.259

0.000

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

0.95

1
4.22

3.04

S$197

dengyh753 major -40

10

1

20150712
16.40
spect

5 mm PABBO BB/
zg30

65536
CcDC13

16

2

8012.820
0.122266
4.0894966
32

62.400
6.50

294.5
1.00000000

CHANNEL f1l ====

400.1324710
1H

10.92

65536
400.1300333
EM

0

0.30

0

1.00

Hz



WOV WOWMO LI~ AN — OO
OO AN OOOMHOH OO W
O <O WOMNSSM~ 0o
MO M ANNNNNNNN
R e B B B IR B B R B |

181.07
——152.48
141.54

o
@
[e))
o
—

NN

t-Bu

—561.78

—47.21

—34.16

30.17

——15.28

s s s ) s L L e B T ) L Maaaas

210 200 190 180 170 160 150 140 130 120 110 100 90

80

S198

70

60

50

40

30

20

10

0

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh753 major -40
11

1
20150712
16.50
spect
5 mm PABBO BB/
zgpg30
65536
CDC13
400
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
1030
20.800 usec
6.50 usec
295.4 K
2.00000000 sec
0.03000000 sec

CHANNEL f1l ========
100.6228298 MHz
13C
14.70 usec
32768
100.6127795 MHz
EM

0
1.00 Hz
0

1.40



WH4%®: Deng Yu-hua
4%k FanChunAn
FEmE B
IS dengyh753 race KA FanChunAn
(TSI PRERE FE 2 A R dengyh
= 1:D,2 RAE TR IA3 IPA vs Hex 7vs93 1ml 190
HERECEL 1 AbFE T dengyh
BEFEARAR: 3.00 ul SR EEY TS 254.0 gk
IBATH[H): 20.0 Minutes A P I S T R PDA 254.0 4k
KA [H]: 2015/7/14 10:31:15 CST
KPR} TE]: 2015/11/22 14:32:15 CST
0-25{ HO t-Bu
: : ) (7
0.20-| 25
] ~ © H Q
[o0]
i Me 4= N
0.15|
2 2 (#-3qa "
. ™
0.10- ™
0.05-
0.00-
0.00 200 400 6.00 8.00 1000 1200 1400 1600 1800 20,00
Sy
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
54 Fx:
U PREARTR] | THIAR R
RN e % MR | .
B Grity | kR | TP gy
112998 (190-400)4kK 5.154 11953791 | 25.32 1270900
212998 (190-400)442k 7.868 | 1904489 | 24.68 | 180446
312998 (190-400)44k 8.607 | 1906694 | 24.71 168300
412998 (190-400)49°K | 13.249 1950922 | 25.28| 95881
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WH4%®: Deng Yu-hua
4%k FanChunAn
M iE B
FE i 24 5 dengyh753c -60Du KEH: FanChunAn
(TSI PRERE FE 2 A R dengyh
= 1:D,1 KT IA3 IPA vs Hex 7vs93 1ml 190
WAL 1 VO3 Lilyapri dengyh
BEFEARAR: 5.00 ul JHIE A FR: 254.0 gk
IBATH[H): 20.0 Minutes A P I S T R PDA 254.0 4k
KA [H]: 2015/7/14 10:10:52 CST
Ab ¥R [a] 2015/11/22 14:33:24 CST
[e
N [C
1.00 U%
J [e ¢
0.8(%:
5 0.60-
2 i
040
N~
] S
| 0 ~
A
0.00 200 400 600 800 1000 1200 1400 16,00 18100 20,00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
&
NN LR B B[] THIAH =
CBGERIAL S LI % val PN
T greny | iy | TP )
112998 (190-400)44K 5.138 195734 1.23 25490
212998 (190-400)44k 7.846 438791 2.76 40611
312998 (190-400)ghK 8.568 | 13087456 | 82.27 | 1120544
412998 (190-400)4Kk | 13.207 | 2186618 | 13.74| 105683
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NAME dengyh763a 2, 6-Me—-QM

WWOWHOWOWAETNMOHMWOLWONOVWONT ANO N> ™M o o EXPNO 14

COOLITNONADNDVOO TN MO0 OM O O — o PROCNO 1

Nmmmmmmaﬂaooommmmmwwwwm — [} o

e e . e T To T, L Date_ 20150719

P A A A A A A R - R R C RN C TR — o Time 13.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 32
DW 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.92 usec
SI 65536
SF 400.1300413 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

LY T

e A I L DL B B B B L L B B B B L L L L L L L I I IR BN

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm

© ol (o] (IN] (w0 o -
] Sl ey (@ | Q Q
S ol tlale| (o] |+ o ©
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o MNMOTNOVWAANOWN ML O OO N O NAME dengyh763a 2, 6-Me-QM
~ COTOMONANAONOATO IO N O © n o o EXPNO 15
. e e e e e e e e e e e e e oM O O — o [ee)

o OHOONOOMWWOWM™ ™M~ OWN O . . . PROCNO 1

~ DS FTOMOONNNNNNNNNN A o~ 0~ 0 — [to] Date 20150719

— A A A A A A A A A A A -~~~ 0 0 — A
Time 13.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 344
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 812
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 14.70 usec
ST 32768
SF 100.6127851 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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TiH4#: Deng Yu-hua
4%k FanChunAn
ST DS,
IESTEAS dengyh763 2,6-Me race KA FanChunAn
FE S A FrUERE P i 20 44 dengyh
= 1:A3 KT VEA: IA3 IPA vs Hex 15vs85 1ml 190
BRI 1 Ab PR 7 dengyh
HEREAARRA: 5.00 ul JHIE 2R 254.0 4K
IZAT ] 100.0 Minutes Ab P 3 S R PDA 254.0 4%
KA [H]: 2015/7/19 15:50:44 CST
AL P[] 2015/7/19 17:43:58 CST
012
B w
p
, P
0.10- P o
b (a2}
©
0.08 N
2 0.06{
0.04{
B [e>MTe}
0.02- 58
i © ©
o.ocr:
000 500 1000 1500 20,00 2500 3000 3500 4000 4500
il
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
e £ B B 1) fingial s
BRI e I % M|
B Gty | kR | TP gy
112998 (190-400)44K 6.919| 123313 217 8207
212998 (190-400)44k 8.055| 128841 2.27 8318
312998 (190-400)45k | 13.056 | 2710402 | 47.80 | 120474
412998 (190-400)49°K | 21.639 2707816 | 47.75| 77946

$203




W H4%®: Deng Yu-hua
485 FanChunAn

e B
FESL 5 dengyh763b 2,6-Me -40Du KEH FanChunAn
R Tt FrRUERE FE i 20 44 dengyh
- 1:B,1 REETT A IA3 IPA vs Hex 15vs85 1ml 190
BRI 1 Ab BT dengyh
HEREAARA: 10.00 ul JHIE AR 254.0 gk
BATH[H): 30.0 Minutes Ao P 3 S A R PDA 254.0 4k
KA [H]: 2015/7/19 16:42:39 CST
OSSR IR 2015/7/19 17:44:40 CST
0.35rf
0.3(r: Me
0.25]
5 0.20
< 7]
0.15]
0.10]
5 N
0.05- 0 3
] (o] 2
0.00- ~
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442k; Processing Method: dengyh
K
e R B ) TR e
RN S % M|
BER Gy (ke | TP gy

112998 (190-400)44°k 7.985 2284 | 0.02 177
212998 (190400)4>k | 13.052 146560 1.11 6233
312998 (190400)4>Kk | 21.621 13078287 | 98.87 | 365778

S204



8.297
8.259
7.787
7.771
7.768
7.449

1.792

0.103

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

0.99

2.01

14.01

7.06

S205

dengyh740ab re
20

1

20150708
13.40
spect

5 mm PABBO BB/
zg30

65536
CcDC13

16

2

8012.820
0.122266
4.0894966
57

62.400
6.50

296.5
1.00000000

CHANNEL f1l ====

400.1324710
1H

10.92

65536
400.1300094
EM

0

0.30

0

1.00

Hz
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh740ab re
10

1
20150708

13.58

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

300

2

24038.461
0.366798
1.3631988

1030

20.800

6.50

297.5
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13C

14.70

32768
100.6127866
EM

0
1.00
0
1.40

Hz



TiH4#: Deng Yu-hua
485 FanChunAn

FEm s 5
IS dengyh740 race 2,6-Ph KA FanChunAn
FE IS A FrUERE FE i 20 44 B dengyh
i 1:D,6 KA TR IA3 IPA vs Hex 7vs93 1ml 190
BRI 1 Ab PR 7 dengyh
BEREARFR: 5.00 ul JEIE 44 R 254.0 gk
IBAT I [A]: 100.0 Minutes AL I T R PDA 254.0 4k
KHERT 8] 2015/7/14 13:12:44 CST
Aib T [ 2015/7/15 17:22:47 CST
0.20
N ob
M
a
i
il [9\1] N~
015] 3
[e 0]
<t
?( 0.1(}7 8
N
<
N
005 8
o
N~
i N~
0_0&____N.L A
0.00‘ - ‘10‘.00‘ - ‘20‘.00‘ - ‘30ﬁ00‘ - ‘40‘.00‘ - ‘50ﬁ00‘ - ‘60ﬁ00‘ - ‘YOﬁOO‘ - ‘80ﬁ00‘ - ‘QOﬁOO‘
]
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
4 FR:
N {RBEI A | TR =i
BRI S 1o % SN I
BB Gy | (tkepy | TP

2998 (190-400)g%°k | 24.736 12269811 | 10.00| 63915
2998 (190-400)44°k | 26.028 | 9090339 | 40.03 | 197220
2998 (190-400)4%°Kk | 48.417 | 9056547 | 39.88 | 123843
2998 (190-400)g%°k | 77.005 /2291549 | 10.09| 16277

AW N~
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TiH4#: Deng Yu-hua
485 FanChunAn

FEm s 5
FE i A FR: dengyh740c 2,6-Ph -60Du KA FanChunAn
(SIS FRIERE FE 2 AR dengyh
i 1:D,5 KA TR IA3 IPA vs Hex 7vs93 1ml 190
BRI 1 Wb PR 7 dengyh
HEREARAR: 12.00 ul JHIE 2R 254.0 44k
IBAT I [A]: 100.0 Minutes A0 I T R PDA 254.0 4k
KA [A]: 2015/7/14 11:32:22 CST
Aib P ] 2015/7/15 17:19:58 CST
il D
1.00- 4
0.8(%:
- 0607
<€
0.4(%:
] © N
0.207) 3 NG
S N
| SN
0.00] A VA
0.00‘ - ‘10‘.00‘ - ‘20‘.00‘ - ‘30ﬁ00‘ - ‘40‘.00‘ - ‘50ﬁ00‘ - ‘60ﬁ00‘ - ‘70ﬁ00‘ - ‘80ﬁ00‘ - ‘90ﬁ00‘
]
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
%4 Fx:
N e ingt| TR mE
BRI i L % % P
BB Gy | iRy | P TR gy

2998 (190-400)44K | 24.860 306452 | 0.30 7946
2998 (190-400)41°Kk | 26.346 | 1583907 1.54 31862
2998 (190-400)4%°Kk | 49.493 190912443 | 88.50| 1104809
2998 (190-400)4°k | 77.612| 9922810, 9.66 67249

AW N~

S208
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

dengyh743 major
12

1

20150705
6.14

spect

5 mm PABBO BB/
zg30

65536
CcDC13

16

2

8012.820
0.122266
4.0894966
32

62.400
6.50

293.7
1.00000000

CHANNEL f1 ====
400.1324710

1H

10.79

65536
400.1300094

EM

0

0.30

0

1.00

Hz
Hz
sec

usec
usec

usec

MHz

Hz
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

dengyh743 major
13

1
20150705

6.38

spect

5 mm PABBO BB/
zgpg30

65536

CcDC13

400

2

24038.461
0.366798
1.3631988

2050

20.800

6.50

295.0
2.00000000
0.03000000

CHANNEL f1l ====
100.6228298
13C

12.00

32768
100.6127820

EM

0
1.00
0
1.40
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEmE B
FE i 24 5 dengyh743 RACE 2,6-TMS KEH: FanChunAn
Rt FrRUERE FE i 20 44 B dengyh
= 1:D,4 RAE TR IA3 IPA vs Hex 7vs93 1ml 190
HEREOCE 1 AbFE T dengyh
BEFERAR: 6.00 ul JHIE A FK: 254.0 gk
IBAT R [H): 20.0 Minutes A P I S R PDA 254.0 4k
KA [A]: 2015/7/14 11:11:58 CST
Kb ¥R [a] 2015/7/15 17:27:57 CST
0.14i
] <
0.12- S Nii
] <
0.10-| o
] © 0
i o [ep]
0.08 - o
) i Y
<C il
0.06|
0.04-
0.02- L __)
o.om——J\IMJ A
000 200 400 600 800 1000 1200 1400 16,00 18100 20,00
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442K; Processing Method: dengyh
54 Fx:
NN R B ) kAl R
RN e % AL .
B Grity | kR | TP gy
112998 (190-400)4kK 4924 | 876217 | 18.48 107921
212998 (190-400)442k 7.264 11486301 | 31.34 138757
312998 (190-400)44k 8.108 | 876504 | 18.48| 70720
412998 (190-400)44°Kk | 13.510|1503208 | 31.70| 76783
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEAE B
FE i 24 R dengyh743c 2,6-TMS -60Du REH: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
s 1:D,3 KAE IA3 IPA vs Hex 7vs93 1ml 190
HERECEL 1 AbFE T dengyh
BEFERAR: 6.00 ul JHIE A FR: 254.0 gk
BATHY[H): 20.0 Minutes A P 3 S A R PDA 254.0 4k
KA [H]: 2015/7/14 10:51:36 CST
Ab ¥R [a] 2015/7/15 17:28:39 CST
0.80-1
] )
0.60-| )
D 040+
< -
0.20 o
o]
i . g
(o]
0.00- —n bl =
0.00 200 400 600 800 1000 1200 1400 1600 1800 20,00
Al
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
K
NN LR B B[] THIAH =
CBGERIAL S LI % Ta N Ry
B Gry | @Ry | TP g
112998 (190-400)44K 4.939 13692 0.09 1626
212998 (190-400)44k 7.254 72432 0.47 6954
312998 (190-400)4hK 8.080 | 1044503 6.77 | 86637
412998 (190-400)49°K | 13.420 14303413 | 92.67 | 766875
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

dengyh745 2-tBu-6-Me -40 4
1
1
20150705
17.52
spect
5 mm PABBO BB/
2930
65536
CDC13
16
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
50.8
62.400 usec
6.50 usec
294.3 K
1.00000000 sec
1

CHANNEL f1
400.1324710

400.1300403 MHz
EM

0
0.30 Hz

0
1.00
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

dengyh745 2-tBu-6-Me -40 4
1

1
20150705
18.21
spect
5 mm PABBO BB/
z2gpg30
65536
CDC13
480
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
295.6 K
2.00000000 sec
0.03000000 sec
1

100.6127836 MHz
EM
0

1.00 Hz

0
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WH4%®: Deng Yu-hua
4%k FanChunAn
FEmE B
IS dengyh745 2-tBu-6-Me-QMs race X4 FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
= 1:D,1 RAEE T IA3 IPA vs Hex 15vs85 1ml 190
HERECEL 1 AbFE T dengyh
BEFEARAR: 3.00 ul SR EEY TS 254.0 gk
IBATH[H): 30.0 Minutes A P I S T R PDA 254.0 4k
KA [H]: 2015/7/5 17:36:31 CST
OB EIR 2015/11/22 14:28:20 CST
] §§ HO t-Bu
0.08 b 0
| . Y
[ee]
S H Q
) o
0.061 - o7
N N
| % i)—3uaH
2 ] E
0.04
1 N~
o]
] o
0.02 N
oom_—w«qﬁi /\
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Sl
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
4K
NN PREARS R | IR s
CIRERLAL s s % MM | .
B Gty |ty T gy
112998 (190-400)4kK 5,662 | 772671 | 22.91|93884
212998 (190-400)44>k | 10.085| 910329 | 26.99 58545
312998 (190-400)45Kk | 14.592| 910989 | 27.01|41168
412998 (190-400)44°K | 21.387 | 778407  23.08 17660

S215

30.00



WH4%®: Deng Yu-hua
H P £2#: FanChunAn
S S
IS dengyh745a 2-tBu-6-Me-QMs  KEE#: FanChunAn
FE i S A FrRUERE FE i 20 44 B dengyh
s 1:D,2 KEETTIEA: IA3 IPA vs Hex 15vs85 1ml 190
HERECEL 1 AbFE T dengyh
BEFEARAR: 10.00 ul SR EEY TS 254.0 gk
1B A7 H [a]: 30.0 Minutes A0 F I T R PDA 254.0 4

SRAE I [8]: 2015/7/5 17:06:08 CST
Ab PR 8] 2015/11/22 14:27:31 CST
0.25-
020 j%
045
)
< .
0.10-
005 > N
’ 2 8 S
] «@ = N
0.00 2
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
il
——— Channel: 2998; Channel Desc.: 2998 (190-400)442Kk; Processing Method: dengyh
2 R
NN CREAmSTE] | AR =
CERERIAY 1 % M| .
TR ory | iy P TR )
112998 (190-400)4kK 5.649 7541 0.13 899
212998 (190-400)Z%k | 10.039| 49116| 0.82 3123
312998 (190-400)4%K | 14.444 | 5597020 | 93.98 | 246969
412998 (190-400)44°k | 21.002| 301692 5.07 7107

S216

30.00





