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1. NMR spectra of substrates 1c and 2j-2n

'H NMR (400 MHz, CDCl;) of substrate 1c
C NMR (100 MHz, CDCl;) of substrate 1¢
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"H NMR (400 MHz, CDCl5) of substrate 2j

W ONNMNNOM g D =
T TO—FT N w0 N~
O N+~ +— OO0 - N
0 NNNNNN [T} o
[ N I I
Cl
(@]
N
H
Me
A _II J - l
L3 AT T Ly
- NO N (32 o
N oo = <
15 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0

1 (ppm)
C NMR (100 MHz, CDCl;) of substrate 2j

[+ VMmO NLW
[+ OW— WO N~ wn
(3] © 0O 0 = o
< SO o M. <
= ol p g e S -
I S s I I
Cl
O
N
H
Me
I m‘ st AP
190 170 150 130 110 9 80 70 60 50 40 30 20 10 O
1 (ppm)

S3



"H NMR (400 MHz, Acetone-dy) of substrate 2k
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"H NMR (400 MHz, Acetone-dy) of substrate 21
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"H NMR (400 MHz, Acetone-d) of substrate 2m
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"H NMR (400 MHz, Acetone-dy) of substrate 2n
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'H NMR (400 MHz, CDCl5) of compound 3aa

2. NMR spectra of products 3
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'H NMR (400 MHz, CDCls) of compound 3ab
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'H NMR (400 MHz, CDCl5) of compound 3ac: inseparable diastereomers with 89:11 dr

09ec—

BBk,
S0L'L
SzL'L
802" L
92T L1
692" L1
9L€ L]
18€° L1
BGb Lo
08y~

T ——

618
Nrm.m/
VAYA:]

S0L°L—
GelL—

802 L+,
92T L~
££T L7

892 L7
g8g4”
EmLf
9LE L
18 L
96€ /-,
86€ L7
65 L

8,&/
18% L
L6t L
oL L7

o

_——T €}

B4

ROL

7.25 7.15
|

7.35
1 (ppm)

7.45
i
e R R
@M N
0™ —

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

7.55

et
O ~— I~ =
— = = 0N

1.0 05 0.0

1.5

1 (ppm)

C NMR (100 MHz, CDCl;) of compound 3ac: inseparable diastercomers with 89:11 dr

ov9'le—

oleces—

ol

+86%0¢;
809'ZL11
885°0Z1
G89'€Z 1
2EL €T
295 ¥2L
mom.RL
96t'8Z11
mmm.mmé
9/0'621
16€6Z1L¢
V2L LEL]
020°€EL
S00'EY L~
mmm.mi
€L6'PhL

8.G°6G1—

S09'LLL—

50 40 30

10 O

20

80 70 60

150 130 110 90
1 (ppm)

170

190

S10



'H NMR (400 MHz, CDCl5) of compound 3ad
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'H NMR (400 MHz, CDCl5) of compound 3ae
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'H NMR (400 MHz, CDCl5) of compound 3af
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'H NMR (400 MHz, CDCl5) of compound 3ag
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'H NMR (400 MHz, CDCl;) of compound 3ah
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'H NMR (400 MHz, CDCls) of compound 3ai
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'H NMR (400 MHz, CDCls) of compound 3aj
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'H NMR (400 MHz, CDCl5) of compound 3ak
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'H NMR (400 MHz, CDCls) of compound 3al
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'H NMR (400 MHz, CDCl5) of compound 3am: inseparable diastereomers with 83:17 dr
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'H NMR (400 MHz, CDCl5) of compound 3an: inseparable diastereomers with 82:18 dr
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'H NMR (400 MHz, CDCl5) of compound 3ba
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'H NMR (400 MHz, CDCl5) of compound 3ca
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'H NMR (400 MHz, CDCl5) of compound 3da: inseparable diastereomers with 91:9 dr
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'H NMR (400 MHz, CDCl5) of compound 3ea
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'H NMR (400 MHz, CDCl5) of compound 3fa

llee
Pre's
L9
€EL'9
S6L°9
4619
14T}
gle’g
0eL'g

806°9
cL6'9
S26'91
62691
¥6'9
169
€96'9
996°9
€86'9
98691
oL
2e0’L
6E0°L
€r0°L
SS0°L

0902 *

8ve'L
69€'L
£6€°L
96€"/1
0¥ L
oYL
6Ly L]
yin-ya
z2s'L

925’ Ly

mmh.m,ir

8¢5,

mmm.g
ors L
0618
£0Z'8
10Z'8
£1Z'8
v9E'8

vll9—
€EL'9—

G61°9
161'9
PLE 9
91z'9”
ZeT 97
GET'9

wom.m
NaLﬁ
5Z6'9
626'9
P69y
169
£96'0"
996'9-
€869~
986'9”
0Ly
Z€0°L

6E0°L

£50°/ -
G50 L~
09027
990°L

L

10 05 0.0

|

1 (ppm)

6.20

1 (ppm)

=00

[ JEREES R S AN AL AP LT S ) R T

50 45 40 35 30 25 20

75 70 65 60 55

90 85 8.0

1 (ppm)

C NMR (100 MHz, CDCl;) of compound 3fa

€lgle—

18Y'¥S—

A

3807

80L°ZIH1
689°02 11
199'1Z)

096'€2Z 11
090'52}1
288'52L
0¥ 2211
558211
Sov'6Z11
¥89'62 1

p—

1E6'67L-
vhozel’
6v8'9cL”,
mmm.ovi
Z6EEhl \
R

126651 —

6€8°GLL—

ol

130

70 60 50 40 30 20 10

80

110

0 150

17

90

f1 (ppm)

S26



'H NMR (400 MHz, CDCl5) of compound 3ga: inseparable diastercomers with 91:9 dr
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3. HPLC spectra of products 3

3aa

[Chromatogram

700

mAU

600

5004

4004

300

200

100

11-16.137

12-20.247

0 T
0.0 25

5.0

75

10.0

125

25

25.0

|Integration Results

No. |Peak Name

Retention Time
min

Area
mAU*min

Height

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

16.137
20.247

177.895
179.183

278.755
206.127

49.82
50.18

57.49
4251

na.
n.a.

Total:

357.078

484.881

100.00

100.00

Chromatogram

200

180

160

1401

120

100

|1-16.400

12 - 20.560

04———
12.50

1305

1500

1625

1750

1875

2000

2125

2250

2375

25.00

Integration Results

No. [Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

16.400
20.560

5274
87.839

8.861
98.572

5.66
94.34

825
91.75

na.
na.

Total:

93.113

107.433

100.00

100.00
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3ab

Chromatogram

3004

250 4

200+

150 4

100

0.J

|1-10.440

12-22.353

60 75

1007

125

150

|Integration Results
No

Peak Name

Retention Time
min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

10.440
22.353

91.627
27.170

49.95
50.05

7713
2287

na.
na.

77.568

118.796

100.00

100.00

350+

3004

250 1

200+

150

1001

0

12-21.590

AN A i

\1-10.260

r T T T
50 60 70 80

T T T T T T T T T T T T T T T T T T T T 1
9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0

Integration Results
No.

Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % n.a.
1 10.260 15.298 37.252 10.37 28.50 na.
2 21.590 132.186 93.470 89.63 71.50 na.
Total: 147.485 130.721 100.00 100.00
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3ac

Chromatogram
200
1 mAU
180
160
140
120]
100
80
1 11-11.787
604
] |2 - 14.300
40]
201
o] . min
60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
|Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 11.787 32.371 64.180 50.82 55.79 na.
2 14.300 31.325 50.853 49.18 4421 n.a.
Total: 63.696 115.033 100.00 100.00
Chromatogram
400
1 mAU
350
300
1 11-11.457
2504
200
150
100
504
] 12-15.730
1 min
0-I T T T T Ii—; T T T T T T T T T T T T T T T T T T 1
6.5 80 90 100 11.0 120 130 140 150 16.0 17.0 18.0 19.0 200 21.0 22.0 230 240 250 26.0 27.0 28.0 29.0 30.0
|Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 11.457 135.814 257.809 92.81 93.76 na.
2 15.730 10.523 17.146 7.19 6.24 na.
Total: 146.337 274.955 100.00 100.00
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3ad

Chromatogram

600 -

500 -

4004

300

11-10.233
200
12-11.927
1001
0J L
6.0 8.0 10.0 12.0 14.0 16.0 180 190

|Integration Results

No. |Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount

min mAU*min mAU % % n.a.

1 10.233 83.074 208.419 48.87 54 37 na.
2 11.927 86.916 174.950 51.13 45.63 n.a.
Total: 169.990 383.368 100.00 100.00
|Chromatogram

800

700

600

500

12-11.903

400

300

200

100

11-10.257!
0 T T T = T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0

Integration Results

No. Peak Name Retention Time Area Height Relative Area | Relative Height | Amount

min mAU*min mAU % % na.

1 10.257 23.144 62.378 9.7 12.60 na.
2 11.903 215282 432684 90.29 87.40 na.
Total: 238.426 495.062 100.00 100.00
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3ae

Chromatogram

200

180

160+

140 1

1201

1001

|1-14.670

12-16.750

-5

T
7.0

T
10.0

125 15.0

T
175

T
20.0

225

250

215

30.0

Integration Results

No. |Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1
2

14.670
16.750

24785
25.236

39.304
35.073

49.55
50.45

52.84
47.16

na.
na.

Total:

50.020

74.378

100.00

100.00

|Chromatogram

700+

J| mAU

600 -
500 -
400 -
300 -
200 -

100

0

11-14.637

min

00 10 20 30 40 50 60 70 80 90 10.0 11.0 120 13.0 14.0 150 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0

Integration Results

No. [Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

14.637
16.750

304.826
50.280

85.84
14.16

86.78
13.22

na.
n.a.

Total:

355.106

566.957

100.00

100.00
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3af

|Chromatogram

500
450
400
350
300
250
200
150 ]
100

504

0t
75

|1-10.560

T

10.0

12-15.470

125

15.0

175

20.0

250

275

30.0

|Integration Results
No

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1
2

10.560
15.470

122.480
120.559

283.085
182418

50.40
49.60

60.81
39.19

n.a.
n.a.

Total:

243.039

465.503

100.00

100.00

700

Chromatogram

600

500

4004

3004

200

1004

0

mAU

11-10.897

12-15.887

min

10.0

T
11.0

12.0

13.0

140 150

160  17.0

180 190

200 210

220

230 240

25.0

Integration Results
No.

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1
2

10.897
15.887

15.597
175481

37.794
261.783

8.16
91.84

12.62
87.38

n.a.
n.a.

Total:

191.078

299.577

100.00

100.00
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3ag

|Chromatogram

400

3504

300

2504

2004

150

100

0

11-9.027

12-11.503

6.0

T
8.0

20.0

220

240 250

Integration Results

Peak Name

Retention Time
min

Relative Area
%

Relative Height
%

Amount
na.

9.027
11.503

50.09
49.91

56.83
4317

na.
na.

100.00

100.00

|Chromatogram

2000

1800

1600

1400

1200

1000

800

600

400+

200

|1-8.753

12-11.103

6.25

7.50

8.75

10.00

1125

12'50

13.00

Integration Results

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

8753
11.103

32.551
294159

107.281
623.176

9.96
90.04

14.69
85.31

na.
na.

326.711

730.457

100.00

100.00

S34




3ah

Chromatogram

100

11-9.023

12-11.130

7.00 750"

875

10.00

T 1125

12'50

1375

——
15.00

————
16.25

——————
17.50

vy |
19.00

|Integration Results
No.

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height

%

Amount
na.

1
2

9.023
11.130

15.068
14.667

41.419
32.537

50.67
49.33

56.01
43.99

na.
na.

Total:

29.735

73.955

100.00

100.00

Chromatogram

[700

mAU

600

5004

400

300

2004

100

0

12-11.107

11-9.017

min

r
0.0

10 20 3.0 40 50 60 70 80 9.0 10.0 11.0 12.0 13.0 14.0 150 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0

Peak Name

|Integration Results
No

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

9.017
11.107

14.729
182.789

45799
396.679

7.46
92.54

10.35
89.65

na.
na.

Total:

197.518

442.478

100.00

100.00
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3ai

Chromatogram

100

mAU

0 1

11-15.897

12-23.357

min

130 140 150

16.0

240 250 260 270 280 290 300

|Integration Results
No. |Peak Name

Retention Time
min

Height Relative Area

%

Amount
na.

Relative Height
%

1
2

15.897
23.357

27.935
15.503

49.84
50.16

64.31
35.69

na.
na.

Total:

43.438 100.00 100.00

Chromatogram

4004

mAU

350 1

3001

250

200

150 4

1001

0-

|1-15.923

12-23.103

min

1

110 120 130

140 150 160 17.0 180

190 200 210 220 230 240 250 260 27.0 260 290 300

|Integration Results

No. [Peak Name

Retention Time
min

Amount
n.a.

Area
mAU*min

Height
mAU

Relative Height

Relative Area
9 %

%

1
2

15.923
23.103

14.401
133.126

22292
106.299

9.76
90.24

17.34
82.66

na.
na.

Total:

147.527 128.590 100.00 100.00

S36




3aj

Chromatogram
400
350
300
250
200
] 1-11.343
1501 | 12-13.620
100
504
0l ! ]
8.0 10.0 125 15.0 175 20.0 25 250 275 300
|Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 11.343 68.118 147.779 39.49 52.08 na.
2 13.620 104.375 135.986 60.51 47.92 n.a.
Total: 172.493 283.765 100.00 100.00
[Chromatogram
700
]| mAU
600
1 11-11.493
500
400
3004
2004
100
1 12-13817
1 min
0 -l Vo
100 110 120 130 140 150 160 170 180 190 200 210 230 230 240 250
|Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 11.493 234235 507.289 89.94 90.95 na.
2 13.817 26.211 50.500 10.06 9.05 na.
Total: 260.446 557.789 100.00 100.00
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Chromatogram
500+
]| mAU
450
400
350
300
250
] 1-12.747
200: | O OMe
150
] 12-22.427
1001
50
min
04 l'l'ﬁ_l'l'l|l'l'|l'l'|V|'l'|'l|'l'|'|'l'|V|'|'|'
50 60 70 80 90 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0
|Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % na.
1 12.747 109.930 209.528 50.04 63.61 na.
2 22427 109.749 119.864 49.96 36.39 n.a.
Total: 219.679 329.391 100.00 100.00
Chromat m
700
]| mAU
600
500:
4004
] \1-12.770
3004
2004
100
12-22.383
1 min
0d 1
955 ' 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 27.0 280 290 30.0
|Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 12.770 195.267 375.086 89.79 93.20 na.
2 22.383 22212 27.358 10.21 6.80 na.
Total: 217.479 402.444 100.00 100.00
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3al

Chromatogram

375

250

125

0

-50

1000

875

750+

625+

500+

11-10.940
|2-13.733

0.0

5.0

10.0

20.0

250

No.

|Integration Results

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1
2

10.940
13.733

108.222

107.531

245,090
201.643

50.16
49.84

54.86
4514

na.
na.

Total

215.753

446.734

100.00

100.00

|Chromatogram

700

600

500

400

3004

2004

100

04

mAU

11-11.033

|2-13.883

min

—
8590

—
10.0

—
11.0

——
22.0

T
23.0

—
240

]
25.0

Integration Results
No.

Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

1
2

11.033
13.883

161.095
18.281

359.313
36.605

89.81
10.19

90.75
9.25

na.
na.

Total:

179.376

395.918

100.00

100.00
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3am

Chromatogram

1000

900

800

700

600+

4004

3004

200

100

0

|1-8.580

12 - 14.200

0.0

T
2.0

40 6.0

8.0 10.0

12.0

—

14.0 16.0

16.9

|Integration Results

No. [Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

8.580
14.200

208.622
206.727

652.483
366.696

50.23
49.77

64.02
35.98

na.
na.

Total:

415.349 1019.179

100.00

100.00

|Chromatogram

1500

1400

1200+

1000

800

600

400+

200

11-8.550

12-14.147

25

5.0 75

10.0 125

15.0

175

|Integration Results

No. [Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
na.

8.550
14.147

319.826
54.366

1015.948
98.674

85.47
14.53

91.15
8.85

na.
na.

Total:

374.193 1114.621

100.00

100.00
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3an

Chromat m
500+
450
400
3504
3004
2504
2001 11-8.083
12-9.757
150
100
50
0. — |
5.00 6.25 750 8.75 10.00 1125 12550 13.00
|Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height [  Amount
min mAU*min mAU % % na.
1 8.083 64.790 194.368 50.24 55.67 na.
2 9.757 64.170 154.765 49.76 4433 na.
Total: 128.960 349.133 100.00 100.00
Chromatogram
1,200+
mAU
1,125
1,000
875 11-8.113
750
625
500
3754
250
12-9.817
1254
0J | L min
50 60 70 80 90 100 110 120 130 140 150 160 170 19.0 200 210 220 230 240 250
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 8113 282877 854.138 84.68 86.69 na.
2 9.817 51.187 131.120 15.32 13.31 na.
Total: 334.064 985.258 100.00 100.00
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3ba

[Chromatogram
400
350
300
250
200
150
11-17.343
100+ 12-21.223
50
0 1 —
10 125 15.0 175 200 225 250 275 30.0 325 350
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height [  Amount
min mAU*min mAU % % n.a.
1 17.343 82.844 110.967 50.42 56.39 na.
2 21.223 81.451 85.803 49.58 43.61 na.
Total: 164.295 196.769 100.00 100.00
Chromatogram
800
mAU
700 -
600
500 -
400j 1-12.770
300
200
100
12-22.383 .
1 min
0 1
9.0 100 110 120 130 140 150 160 17.0 160 190 200 210 270 230 240 250 260 270 280 290 300
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % na.
1 12.770 195.267 375.086 89.79 93.20 na.
2 22383 22212 27.358 10.21 6.80 n.a.
Total: 217.479 402.444 100.00 100.00
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3ca

Chromatogram

400

3504

300

2504

200

1504

100 |1-14.840

|2 - 24.600
50
0 1 J/L
10.0 125 150 175 200 25 250 275 300 325 35.0

|Integration Results

No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount

min mAU*min mAU % % n.a.

1 14.840 58.443 97.509 49.73 64.54 na.
2 24.600 59.083 53.573 50.27 3546 n.a.
Total: 117.526 151.083 100.00 100.00
Chromatogram

5004

450

400

3504

300

2504

2004

150 4

12-25.490
100
50 11-15.227
0 | 1
0.0 50 10.0 15.0 200 250 300 350

|Integration Results

No. [Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount

min mAU*min mAU % % na.

1 15.227 22252 37.303 15.16 2549 na.
2 25.490 124.527 109.039 84.84 74.51 na.
Total: 146.780 146.342 100.00 100.00
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3da

Chromat: m

400

350

300 4

2504

200

150

1001

11-13.600

12 - 27.000

0J 1
10.0 125 15.0 175 20.0 225 250 215 30.0 325 35.0

Integration Results

No. |Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % na.

1 13.600 36.970 66.821 50.84 68.91 na.
2 27.000 35.752 30.144 49.16 31.09 na.

Total: 72.723 96.965 100.00 100.00

|Chromatogram

500

450

400

350

3004

250

2004

1504 12 -27.897

1001

|1-13.947
50

0] ]
7.0 10.0 15.0 200 250 30.0 35.0

Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % na.

1 13.947 28.354 53.350 13.85 27.61 na.
2 27.897 176.437 139.906 86.15 72.39 na.

Total: 204.791 193.255 100.00 100.00
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3ea

Chromatogram

400+

350

3004

250

2001

150 4

100+

|1-13.640

12 - 28.967

0J 1 1
10.0 125 15.0 175 200 25 250 215 30.0 325 35.0

|Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % na.

1 13.640 33.310 61.574 50.21 70.55 na.
2 28.967 33.026 25.699 49.79 29.45 na.

Total: 66.336 87.273 100.00 100.00

Chromat m

500

4504

400

350 1

300

250

200 1

1504
12-29.943

100

|1-13.987
50

0] L I
7.0 10,0 15.0 200 250 30.0 35.0

Integration Results

n:
No. |Peak Name Retention Time Area Height Relative Area | Relative Height [ Amount
min mAU*min mAU % % n.a.

1 13.987 30.637 53.617 14.86 29.14 na.
2 29.943 175.491 130.372 85.14 70.86 na.

Total: 206.128 183.989 100.00 100.00
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3fa

Chromatogram
200
1801
160
1404
1204
100
804
11-15.133
604
40
|2-30.783
204
0- 1
120" 150 175 200 25 250 275 30,0 335 35.0
|Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % na.
1 15.133 39.474 63.728 50.16 70.35 na.
2 30.783 39.220 26.855 49.84 29.65 n.a.
Total: 78.694 90.584 100.00 100.00
Chromat m
400
350 4
300
250
2001
150 12-31.767
100 1
|1-15.433
50
0dLL 1 —
140 150 175 200 225 250 275 30.0 325 350
|Integration Results
No. [Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAU % % na.
1 15433 43.159 65.600 16.56 32.10 na.
2 31.767 217.387 138.738 83.44 67.90 n.a.
Total: 260.547 204.337 100.00 100.00
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3ga

|Chromatogram

400

350

300

250 4

2001

150 4

100

04

|1-15.963

|2-29.853

6.0 10.0

T
15.0

30.0

35.0

|Integration Results
No. |Peak Name

Retention Time
min

Area
mAU*min

Height

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

15.963
29.853

50.162

78.110
37.633

50.85
49.15

67.49
32.51

na.
na.

Total:

102.058

115.743

100.00

100.00

Chromatogram

400

3501

3004

2504

2001

150 4

100

0 A

|1-16.330

L

12 - 30.833

0.0

5.0

10.0

T
15.0

20.0

250

30.0

35.0

|Integration Results
No. |Peak Name

Retention Time
min

Area
mAU*min

Height
mAU

Relative Area
%

Relative Height
%

Amount
n.a.

1
2

16.330
30.833

20.316
188.618

29.106
134.752

972
90.28

17.76
82.24

na.
na.

Total:

208.934

163.858

100.00

100.00
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4. X-ray single-crystal data for product 3ae

3ae OMe

The single-crystal of 3ae was grown from the mixed solution of dichloromethane and petrol ether

(V/V = 1:4). The X-ray source used for the single crystal X-ray diffraction analysis of compound
3ae was GaKa (A = 1.34139), and the thermal ellipsoid was drawn at the 30% probability level.

Empirical formula
Formula weight
Temperature/K
Crystal system

Space group
a/A

C31H24N,058
536.58
170
triclinic
P-1
9.8432(8)
S48



b/A 10.4209(9)
c/A 14.3197(12)
o/° 83.441(5)
B/° 74.668(4)
y/° 84.081(5)
Volume/A® 1403.2(2)
Z 2
Peatcg/em’ 1.270
wmm’' 0.889
F(000) 560.0

Crystal size/mm’
Radiation

20 range for data collection/®

0.12 x 0.05 x 0.03
GaKo. (A = 1.34139)
10.988 to 110.568

Index ranges -12<h<11,-12<k<11,-17<1<17

Reflections collected 14431
Independent reflections 5288 [Rin; = 0.0507, Ryigma = 0.0553]
Data/restraints/parameters 5288/0/354

Goodness-of-fit on F* 1.025
Final R indexes [[>=2c (I)] R;=0.0439, wR, =0.1074
Final R indexes [all data] R; =0.0515, wR,=0.1122
Largest diff. peak/hole / ¢ A 0.30/-0.47

549



