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trisubstituted benzene system. )
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ROESY spectrum of compound 1

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -10.0, max = 120.0

Selected filters: None
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User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
200 0 ESI
x10 3 [+ Scan (0.593 min) 151210E51A2.d
639.3296
4
3
2
14
0
£35.32955 635.3296 63932965
Counts vs, Mass-tp-Charge (m/z)
Peak List
'z z |Abund Formula Ion
274.274 1 |2135.6
639.3296 1 [4180.78 C38 H48 Na 07 M+
E40.3328 1 |1630.64 C38 H48 Na 07 M+
6553097 1 ]1284.74
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1257.6764 1 [2740.9
12716492 2339.48
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Formula Calculator Element Limits
emen n ax
C 0] 200
H 0] 400
0 0| 10
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Formula Calculator Results
[Formula [Ca dMass [CalculatedMz Mz [Giff. (mDa) [Biff. {(ppm) [DBE |
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Data Filename 160307ESIAZ.d Sample Name GF-63

Sample Type Sample Position
Instrument Name Agilent G6230 TOF MS User Name KIB
Acq Method ESLm Acquired Time  3/8/2016 9:21:10 AM
IRM Calibration Status EiE== oA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOFf6500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy lonization Mode
i i] i ESI
104 |+ Scan (1,593 min) 160307ES1A2.d
1.75 555.2718
1.5
1.254
14
0.75+4
0.5
0.254
u
555.27175 5552718 555.27185 5552719

Counts vs. Mass-1o-Charge (m/z)
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Data Filename 160307ESIAS.d Sample Name GF-66

Sample Type Sample Position
Instrument Name Agilent G6230 TOF MS User Name KIB
Acq Method ESLm Acquired Time  3/8/2016 9:23:35 AM
IRM Calibration Status EiE===0 oA Method Default.m
Comment
Sample Group Info.
Acquisition SW 6200 series TOF/&500 series
Version Q-TOF B.05.01 (B5125.2)
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
200 o ESl
wip 4 |+ Scan (0,510 min) 160307ESIA3D
=] 5552726
1.5
1
0.51
04 - r - T
556.2725 555.27255 555.2726 556.27265

Counts vs. Mass-to-Charge (m/z)

HR-ESI-MS spectrum of compound 5

1300 300.0 . 400.0 500.0
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UV spectrum of compound 5

30



g g § g g g g $
- 5 3 i i b 8 $ F i ?
$ 8 3 8 8 g g $ $ $ $ $ $ g 2
£ .o% 8. 8 8 .9 ¥, F.8 8 & 8,F 8. 5
o— -
¥50)
TATA} - 808
(L3 EL»
185 La BESZ
B0 8092
059H 1IN
2891 o 808
mmmﬁ - nee/
1 J —_ 19— -
W e ——) - O G
i a  uw
kA - o o 9¥95—
822 = c
mmNNN. - ._klu 0589—
GBS e S 1969—
6092 c .
I >
y292 . 3 L.m.ma: 7
’ =%
B86Y =
B66Y - -
oS IlnL. L S  un-
(Y-
25075 Lot m
5089— -& = T—
o Il C ¥ | ——————————
= M g =
v gRn— i
X ogm- e
Lo = ,
=z Wu —
[ W =
e I =
L S5 86— o
L6%02— ——
e w— —d

-10

1 (ppm

13C-NMR spectrum of compound 5 in CDCls

70

130 180 1

200

31



Hs0

I-100

F110

130

140

1150

—p Al
: M © 3 5 ' : 5 ¢ 2
£2 (ppm
HSQC spectrum of compound 5 in CDCl;
L

..

_— e

: LIRE B |

== )

— Y

100

140

160

180

HMBC spectrum of compound 5 in CDCl3

32

£1 (ppm)

1 (ppm)



A S SR S S S S S S S S H

T . % 0% % 8 ¢ % .8 9 8 8 % ¢ 7
1899\ -
O —— Heel
00€'Z r
Snsww et
P I fosa
vO'L

089 L7 — =00’}
€892 r
9692 ] -
8692 [
e L — F68°0]

9.6 9.4

10.0 9.8

12.0 1.8 1.6 11.4 1.2 1.0 10.8 10.6 10.4 10.2

12.4 12.2

£1 (ppad

H-NMR of compound 6

g oF B OB B OB OB R OE R OE R OFEOEOBOE H
R I I B R AR P R A i I A BT AT R . SR
Bhg9~——— - #660
809 —T—T——— = =260
Gee’,
WL
90— L | | — /660
€9¢° LT — - = M—o.r
[eT4 00'L
VA4 A
866G/
96,
086Zl— ——— ——————— F060

'H-NMR of compound 7

33



o N W W Y o, 9 P oo B BT (R B B ol OO i 1
o ] O I 3 s 6
vive- . £96'0
96z,

9.2/ , L0°}
G6C LT ————= T 860
189l T T =00’}
onw.nx

€19,

//
19G6— iy 153 4
/,/,
896 ¢ L= ——F—F—— —e F16°0)

T
9.0
£1 (ppa)

H-NMR of compound 8

T
10.0 9.5

10.5

1

15.0 2.5

1.5

8 8 8 8 8 8 8 g
3 ¢ 3 “_w .,1.

698'€— — ~Z6°¢
6519 — 90' L}
81€'9— — 00'}
1£6'9— — £E6°0
069'L7 — F0O'L
0LL'Z

180°EL— = F0'L

£1 (ppa)

'H-NMR of compound 9

34



/N S T S S SR SN S /N S SR SR S T SN SR T S §
$ . 0% .09 .8 & & 8 % 8 9 3 .08 % 0y 0% .08 & % % % 8 ¢
. 050C— L Fele
0052 “t= e = epEs
prER—— F6v0l - \
T 4 g T + Twm
86— — = 0e. :
-3 D R — = e
- o
i
POL'9N - : —aiis =
‘g— > - = S
6E€9 POk 3
Q.
1689~ ~ = = 10}s =
S
ELyL— = = = 007k ny et
=3 Y=
m S
%
5 =
y Z 1611
. : 91z, 051
9 I 9eT L ey
P 28T L 080
8 Sy T oL
- sgeLt | T—I 90V
3 6Ly L~ -~ 6el
B 899 /7 o 2oL
; \ | 889 |
12601 oy . Tw?m 89, i
|
E 1088~ e —~ Toq
Lo {
4 0L16- N < toio
zeLel— = |J - 860"

£1 (ppa)

'H-NMR of compound 11

35



s s s s 3 8 s 8 8 5
8 % % % o8 & & & % & o
vyo'L— — = -i =9¢'¢g
mt.@ == P wom.m. .
yi6°L 650
e I i
Loee . e
98g¢’
992°S
omm.mw ——= BOLL
S6T°S
y25'9— M F00" b
mmm.wN FOO' L2
9169
91947 — F0')
2£9'2

99y €L~ ———=790

ppm)

'H-NMR of compound 12

-5E+08
[-4E+0E
+08

[-4E+08

E+08
[-28+08
[-2E+08
[-2E+08
f-1E+08

[-SE+0
to

00LC
80LC
€vLT
0S.T T —
£51ET o —
8lLe
S61'C
82T¢

1V’ S
691G

Y56 G——F——F
6889

owm.ww. T
88ty —T———
mov.nw.

-“L =gp0

=690

=000°
+G96'

990"
=10

1 (ppa)

'H-NMR of compound 13

36



8 4 4 % 4 4 4 % % 8 5 .
§ b Y i g g i i i i 2 i
LY ~—— ¥SCe
Pl ~98'7
28T\

LT} —_ ———=— %9}
08Z°€

081G\

861G S = F¥60
9126

Y9~ el — vz60
Z159~ TS ¢ ~00°)
1989~ . L .

Py " ko
192 1~ e o | L .

s J lsoz

'H-NMR of compound 14

37



Table 1: Full HMBCs of compounds 1-3

No 1 2 3

1

2

3

4

5

6 C-7,34,5,4,8 C-7,5,4 C-17,7,8,9,34,4
7

8

9

10

11

12 C-16, 13, 14, 10 C-16, 13, 14,10 C-16, 13, 14, 10
13

14

15 C-11, 13 C-11, 13,14
16 C-12, 14, 10 C-10, 14, 12 C-12, 14, 10
17 C-5,18,19,4 C-18,5, 19,4, 22
18 C-20,17,19,21 C-21,17, 22, 20, 19

19

20 C-21, 18,19 C-18, 21, 19 C-21,19, 18
21 C-19, 20 C-20, 19, 18
22

23 C-26, 22, 25, 24

24

25 C-23,24 C-23, 24, 26 C-26, 23,24
26 C-23,24 C-24, 25, 23
27 C-1, 28, 29,9 C-1, 28, 29,9 C-1, 28, 29
28 C-30, 31

29

30 C-28, 29 C-28, 29
31 C-28, 29 C-28, 29
32 C-1,8,7,33 C-33,8,1,7 C-33,7,8,1
33 C-1,8,7,32 C-32,8,1,7 C-32,7,8,1
34 C-36,35,4,3,6,7 C-6,7,3,352,4 C-6,3,4
35 C-37,38, 34,3 C-37,38, 34,3 C-7,34
36

37 C-35, 36 C-38, 36, 35
38 C-35, 36 C-37, 36, 35

38
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Table 2 'H, 3C NMR data of compounds 4 and 5 (in CDCls)

No 4 5

BC-NMR | H-NMR BC-NMR | 'H-NMR

1 63.5 63.5

2 2135 213.6

3 70.4 70.4

4 32.7 2.06,1.57 m, 2H 32.6 2.01,1.55m, 2H

5 56.4 1.80m 57.0 1.86 m

6 41.8 41.7

7 92.2 92.3

8 69.3 69.3

9 204.9 205.0

10 | 47.7 1.80, 1.68 m 2H 47.7 1.80d(13.8),1.72m2H

11 | 254 2.29d (7.2) 254 2.29.d (6.9)

12 | 118.8 5.05t(7.2) 118.9 5.06  (6.9)

13 | 1347 134.7

14 | 26.1 1.65s3H 26.1 1.65s3H

15 | 181 1.58s3H 18.1 1.58s3H

16 | 29.2 2.18 dd (11.4, 9.6), 29.2 2.18dd (10.8, 9.4),

2.06 m 2H 2.05m2H

17 | 565 2.61 dd (9.6, 8.4) 56.5 2.61dd (9.4, 8.4)

18 | 36.9 36.9

19 | 26.9 1.25s3H 27.0 1.25s3H

20 | 30.2 1.05s3H 33.2 1.05s3H

21 | 329 1.73,1.47 m, 2H 32.9 2.24,2.08 m, 2H

22 | 36.6 2.04,1.82m, 2H 123.0 5.00t (6.6)

23 | 146.1 132.6

24 | 110.2 4.70s,4.66 s 18.2 1.61s3H

25 | 22.7 1.70 s 3H 26.0 1.68 s 3H

26 | 185 1.44 s 3H 18.5 1.45s3H

27 | 198.4 198.4

28 | 128.9 128.9

29 | 1458 146.0

30 | 110.9 6.81s 110.9 6.81s

31 142.3 142.4

32 | 150.2 150.3

33 1135 7.24s 1135 7.26s




HPLC condition: UV Amax 254 nm, column:

5pm); flow rate: 3 mL/min

YMC-Pack ODS-A column (250 =10 mm,

120 FEah S WIiE #25 [modified by my]  ZJif: /K = 40: 60 UV_VIS_3
mAU WVL:254 nm|
2-10.640
1 0
100 Il
I
I
4 | |
80+ ‘
1 |
[
60-| ‘ ‘
I
1 |
40 | ‘
1 |
|
|
] | I
20 I
1-5327 ;' “
o] S W DS S N
20|y e : : : e - min
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 15.8
No. | Ret.Time Plates(EP) Height Area Rel.Area Resolution(EP) SIN
min mAU _ mAU*min %
1 5.33 2049 9.375 2.713 417 7.80 125
2 10.64 2258 109.916 62.290 95.83 na. 2226
Total: 119.291 65.003 100.00 7.798

HPLC Chromatographic profiles of compound 15

(CH3CN : H,0 = 40 : 60)

60,0 ih AL #14 Zlii: 7k =35: 65 Uv_Vvis_3
- mAU WVL:254 nm|
1-13.727
50.0 ‘.’u‘
A
/
40.0 I
[
| |
30.0 ‘ |
\
[
20.0 [
|
10.04 [
[
| \
/N
0.0 / —
T - L Ay
0.0 25 5.0 75 10.0 12.5 15.0 17.5 211
No. | Ret.Time Plates(EP) Height Area Rel.Area Resolution(EP) SIN
min mAU  mAU*min %
1 13.73 1991 51452  39.288 100.00 na.__ 4804
Total: 51.452 39.288 100.00 0.000

HPLC Chromatographic profiles of compound 16

40

(CHsCN : H20 = 35 : 65)




180 FE S SHAEIN L #50 [modified by my] 2. 7K = 40: 60 UVv_VIS_3
mAU WVL:254 nm)|
1 3-13433
150 i
|
1 |
|
1 [
|
] [ I
4 | |
100 |
- |
] |1
4 |
|
‘ ||
50
! | I‘
|
] [
[\
] | \
1-2053  2- s.‘:nn - . -]
-20 : . : : min|
0.0 25 5.0 75 10.0 12,5 15.0 18.2
No. | Ret.Time Plates(EP) Height Area Rel.Area Resclution(EP) SIN
min mAU __ mAU*min %
1 2.95 1336 0.411 0.028 0.03 3.26 4.8
2 5.30 358 1.309 0.595 0.54 735 59
3 13.43 2391 154.186  109.509  99.43 na.__693.8
Total: 155.906  110.131  100.00 10.607

HPLC Chromatographic profiles of compound 17
(CHsCN : H20 =40 : 60)



