Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.

This journal is © The Royal Society of Chemistry 2015

hkm2013-1-14—chun

4. 51
46

_/-4.50

4

N

I

4? 1: 4?

OH

CH

I

S
T

2.10
2.09

X

N 1.95

PROTON
o
e
\
I
I
4 E)
@ 5
T T T T
8.0 7.5 7.0

.5

N

T
4.0

£1 (ppm)

5

. BE+08

5. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. BE+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

5. OE+07



hkm2014-4-24-oh
C13CPD

—

. 50E+09

=

. 40E+09

I 1. 30E+09

T
—

. 20E+09
OH
L 1. 10E+09

. O0E+09

| | 9. 00E+08
CH

- 8. OOE+08

- 7. O0E+08

128.8
~-128.1

130. 1

N 126.8
T
(o]

. OOE+08

5 CDC13

/~77.2 CDC13
™\~ 76.9 CDC13

5. O0E+08

80. 4
<5

- 4. OOE+08

~-70.9
27.9

I 3. O0E+08

2. 00E+08

I 1. OOE+08

0. O0E+00

—1. OOE+08




hkm2013-4-27—-duixiu
PROTON

7.37

5
7.19
7.18
7.16

55

5
6.22
6.21
6. 18
6.17
4.41
4. 40

A
<
Zs
X
<

7.3
4. 38
4. 37

5

5.

5.

5.

5

4
2.49
2.48
2.47
2.46
2. 45
2.44
2.43
2.42
2.41
2.21
2.04
2.03
2.02

4. OE+08

T
w

3. BE+08

OH
X L 3. 0E+08

Br ||

CH
I 2. BE+08

2. OE+08

T
—

. BE+08

T
—

. OE+08

o

L J JUAL L e

2013
219
1o J
100

T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 -2.0

£1 (ppm)






hkm2013-4-27-duixiu 7.5E+08
C13CPD L

T
-3

. OE+08

T
o

. 5E+08

T
(o2}

. OE+08

OH

T
(92

. BE+08

N - 5. 0E+08

4. 5E+08
CH L

4. 0E+08

S S S e Br

_80.22
77.51
77.22

A

©\-76.90

T
w

. BE+08

T
)

. OE+08

2. 5E+08

71.48

™~-70.68
27.83

2. 0E+08

T
—

. BE+08

121. 84

T
—

. OE+08

5. 0E+07

0. 0E+00

r—5. 0E+07

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



pjd2013—4—-11—duilv—chun

0 0 © @ jes} o) 0 0 0 o~ o
(=} (=} o (=} (=} (=] (=] (=} (=} (=} <
T s s ¥ ¥ T T T T T ¥
(=} 0 o 0 (=} e} (=} n (=} (=} <
8 < < B B B B — — I S
I 1 1 I I I I I I . I . 1 .
-
—
u Feso
Fse0
-
g
[
ov v W
oF ¥ \IWAM Wao T
8v v \
6V v
I
—0
I
(0]
229
v2 9 V\ — T .
9z 9 W\ 0L
829
O
669 ~— .
090 — = Foor

(ppm)

f1



pjd2013-4-11-duilv—chun
TEST

oo
258
S % s
Ny on
c [
CH
2
|[SRSRS] 0w~
25
coao FE
§588 _g
IERS g B,
Sene 3
e \ <
NN i
v S R e s Al ]
T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
o2}

. OE+08

T
@

. BE+08

T
a

OE+08

4. 5E+08

4. OE+08

T
0

. 5E+08

T
w

. OE+08

2. 5E+08

2. OE+08

T
—

. 5E+08

T
-

. OE+08

5. OE+07

T
o

. OE+00

—5. OE+07




pjd2013-4-11-[a) 1 d—chunpin

CHy

S S

~
os} @ @ o o ® jos} @ o o o ® jos} @ o~ g [Sd o~ o f=l
S =] =] =] S S S =] =] =] S S S =] =) =) =) = S ¥
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ &)
= o m m &) ja) = ool m o o = s} o m m ja) = = o
© < N o 0 © < N o 0 © < N o o o o (=} (=} o
o o o o o o o o o = ~ — —~ — 0 < < B S ‘
I P Iy S Iy N SV Y S SV H S Y NS E S AU B
H/.mm.o
— Fo6-0
M\mo.m
- = TTN
I
—0
I
o

(ppm)

f1



pjd2013-4-11-[A] B J—chunpin
TEST

T
—

. 40E+09

T
—

. 30E+09
OH

T
—

. 20E+09

T
—

. 10E+09

CH

T
—

. O0E+09

9. 00E+08

I 8. 00E+08

T
-

. O0OE+08

76.90 CDC13

T
o2}

. O0E+08

~120.01
128. 87
128. 66
127. 47
~ 123.93
7127
70.93
27.87

_~ 131.61

N\

5. 00E+08

4. 00E+08

Iy
Iy

T
w

. O0E+08

_-138.32
<_135.94

2. 00E+08

T
-

. O0E+08

Wiibad L 0. 00E+00

- —1. 00E+08

- —2. 00E+08

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0



hkm2013-9-25—a—jiajichun - 4. OE+08
PROTON L
3. 8E+08

T
w

. 6E+08

T
w

. 4E+08

1
1.

3. 2E+08

T

. OE+08
OH 2. 8BE+08
2. 6E+08
2. 4E+08
CH; F

| | 2. 2E+08
CH t
2. OE+08

1. BE+08

. 6E+08

7.20
1
1
T
—

an
¥7A 8
7.18

. 4E+08

0
. 06
.05

. 2E+08

/o5
ri:
N5

2

2

2

T

ey

© 1. OE+08

8. OE+07

| I 6. 0E+07
;4. 0E+07
| U ;2. 0E+07
J\J L J L A | 0. OE+00
T
S

1.01{ -

1 1 T | —2. 0E+07
— [ =g <
5 ER R r

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0



hkm2013-9-25-a—jiajichun
C13CPD 7. OE+08

6. 5E+08

OH L 6. oE+08

\ 5. BE+08
= '

5. OE+08

CH

4. 5E+08

4. OE+08

3. 5E+08

70. 98

13. 46

8
T
w

. OE+08

2. 5E+08

2. OE+08

© ©

1. 5E+08

T
—

. OE+08

5. OE+07

A 0. OE+00

—5. OE+07

T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o



6. OE+08

5. 5E+08
5. OE+08
4. 5E+08
4. OE+08
3. BE+08

3. OE+08

5E+08
2. OE+08
1. 5E+08
1. OE+08
5. OE+07
0. OE+00

2.

—5. OE+07

3

whk20131106
PROTON

9L°0
8L°0
08°0

OH

AN

/

CH

A\

Vs 9

L
f.p/
STLE

o€ ¥ /
eV w\

€e v

L1°L

92 L

Lo

Wﬂoé

0.0

5

0.

(0] (0] (0] 0 [} [}
1 (ppm)

0]

0]



whk20131106-3
C13CPD

143. 31

128. 80

5. 7
N\ 126. 22

OH

A\

CH

31. 63

N\ 26.97

22.73

14. 21

140

130

120

fl

(ppm)

T
w

o

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00






whk20131106-2
PROTON

- 7. OE+08
- 6. 5E+08
- 6. OE+08

5. 5E+08

OH 5. OE+08

"\\\ 4. 5E+08
Br

4. 0E+08
3. bE+08

3. OE+08

7.70
7.43

771
741

—7.23

2. 5E+08

2. OE+08

4.57
53

T
-

. BE+08

— 3.

- 1. OE+08

5. 0E+07

~ L WA I~ ;0. OE+00

- —5. OE+07

0931




whk20131106-2 r
C13CPD

4. OE+08

3. BE+08

3. OE+08

2. BE+08

2. OE+08

T
—

. BE+08

71.82

26. 50

T
-

. OE+08

93

134.

5. OE+07

29. 86

—

b
==
L _

T

o

OE+00

T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)



hkm2014-4-3-badou
PROTON

Hs

e 7.26

OH

CH

0 © TN~
RS

1.70

™~ 1.68

s &
- s
. . . . .
6.0 5.5 5

4.0
r1

(ppm)

S

3. 4E+08

T
w

. 2E+08

T
I

. OE+08

2. 8E+08

T
IS

. BE+08

T
N

. 4E+08

T
N

2E+08

2. OE+08

T

. 8E+08

T
[

. 6E+08

T

. 4E+08

T
[

. 2E+08

T

. OE+08

8. OE+07

T
o2}

. OE+07

4. OE+07

T
N

. OE+07

T
o

. OE+00

—2. OE+07




hkm2014-4-3-badou 8. 5E+08

C13CPD L

T
©

. OE+08

T
-

. BE+08
OH

T
-

L OE+08
| L 6. 55+08
H |(|:H L 6. oE+08

5. 5E+08

5. OE+08

85

70.

4. 5E+08

4. OE+08

3. OE+08

27.72

17.82

2. BE+08

132. 06

_~80.80
77. ¢
77.

XL 76.90 €pC1E

2. OE+08

128. 20
T
N

T
—

. 5E+08

T
—

. OE+08

T
a

OE+07

. OE+00

—5. OE+07

T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0






1. 10E+09

T

. OOE+09

9. O0E+08

OH L 8. 00E+08

D I 7. 00E+08

CH
- 6. OOE+08

T
<l

. OOE+08

. OOE+08

e
==~
N 7.25
T
N

3. O0E+08

. OOE+08

e
N 4. 46
T
N

2.38

1. O0E+08

‘k - 0. 00E+00

—1. OOE+08

0.99
o] v
0.96]

T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2
£1 (ppm)

2.0 1.5 1.0 0.5 0.0 —0.5 -1.0



7. 5E+08

7. OE+08

6. 5E+08

6. OE+08

5. 5E+08
OH

128. 25

5. OE+08

4. 5E+08

CH

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

71. 46
~~ 70.52

2. OE+08

N
&
~
=

=3
&
©
=

80. 20

1. 5E+08

121. 80

1. OE+08

5. OE+07

U 0. OE+00

—5. OE+07

130 120 110 100 90 80 70 60 50 40 30 20 10 0



hkm2014—-3-15-4—wuqudai—oh L

PROTON L 7. 5E+08

7. OE+08

6. 5E+08

T
[}

. OE+08

5. 5E+08

5. OE+08

T
S

. BE+08

4. OE+08

T
w

. BE+08

T
w

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

T
o

. OE+07

S\ A | 0. OE+00

—5. OE+07

40.97%




hkm2014-3-15-4-wuqudai—oh
C13CPD

T
o

5E+08

T
o

OE+08

OH

5. 5BE+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

. 5E+08

71.23
29.04
T
—

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2013-12-26-0ac b
PROTON

4. 5E+08

4. OE+08

T
w

. BE+08

T
w

. OE+08

2. 5E+08

2. OE+08

5

1. 5E+08

\ 7. 28
| 7. 27
L7 26

L 7. 26
L7

1. OE+08

91
89
. 86
2.86
2.85

2. ¢

5. OE+07

i LJL A N lk

o

. OE+00




hkm2013-1-1-0Ac
TEST [
7. 5E+08

7. OE+08

6. 5E+08

T
[}

. OE+08

5. 5E+08

5. OE+08

T
'

. 5E+08

]
o
&
©
2

w0
=
& La
/

. OE+08

T
w

. BE+08

T
w

OE+08

2. 5E+08

26. 09

2. OE+08

1. 5E+08

170. 30
— 85.02
—— 83. 03

T

. OE+08

5. OE+07

e - 0. OE+00

—5. OE+07

T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20
1 (ppm)



hkm2013-7-3-1-2-dui fu
PROTON L 5. 5E+08
|- 5. OE+08
2 F
B b 4. 5E+08
OH L
N % |- 4. OE+08
|- 3. 5E+08
I 3. OE+08
233 g |
> °° o
h\.\; N | 2. 5E+08
| 2. OE+08
| 1. 5E+08
I P
25
< < L
0 Y
I | 1. OE+08
©
3
o L 5. OE+07
|
W -
L/L L 0. 0E+00
N o o (=] (=] - =]
s R Z i o i | 5. opso7
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£1 (ppm)



hkm2013-7-3-1-2—duifu L
C13CPD
5. 5E+08
L 5. OE+08
E L
| 4. 5E+08
OH
\ / 4. OE+08
L 3. 5E+08
I 3. OE+08
2. 5E+08
o L
% 3
- g
. = ; 2. OE+08
=
2
o F
<o
3
S | 1. 5E+08
e ow | 1. OE+08
S
§ o
~ o @ ©
il L1 '
83 1
“I “I 5. 0E+07
| J
) l " u ‘ W W i i ¥ I 0. OE+00
—5. 0E+07
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm)



7-5-duiFU-0AC
6. BE+08

o | 6. OE+08

CH, L

o

. BE+08

5. OE+08

| | ) 4. BE+08

4. OE+08

T
w

. BE+08

3. OE+08

2. BE+08

2. OE+08

1. BE+08

2. 86
2. 86

62

©

a

—

N
1. OE+08
m%;/m t
I 5. OE+07
J L*M\Aj; 0. OE+00

—5. OE+07

©
o
o
52l
©
(=}
<
o

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)



7-5-duifu-0AC 7. 5E+08

7. OE+08
- 6. 5E+08
C

" - 6. OE+08

5. 5E+08

5. OE+08

T T
Sl

83

4. 5E+08

6. 14

128.75
128. 30
126.
126.

Ve
A

4. OE+08

F | 3. 5E+08

3. OE+08

2. 5E+08

97

72.67

[t}
~
<

I 2. OE+08
¢’

v

21.34

T
[

. BE+08

T

. OE+08

—84.70

. OE+07

—  170.23

. 81.95
T T
o

L 163.62

E__A,_. 161. 15

o 0. OE+00

- —5. 0E+07

T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 4]
1 (ppm)



hkm2013-7-3-1-1infu
PROTON t

6. 5E+08

6. OE+08

5. BE+08

5. OE+08

4. SE+08

OH

% L 4. or+08

T
w

. BE+08

T
@

. OE+08

eq 2. 5E+08

2.90
2.89
2.85
2.85
2.81
2

2

2. OE+08

T
-

. BE+08

4. 62
58

144.61
AN

4
4.

T
-

. OE+08

5. OE+07

I
] | t
INWN 0. OE+00

TT r
0

© —5. OE+07

0. 99{

T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.

£1 (ppm)



hkm2014-3-17-1infu—oh 8. OE+08
C13CPD b

7. BE+08

7. OE+08

T
o

5E+08

O P ;0108

\

T
o

5E+08

T
o

OE+08

4. 5E+08

81
T
»

OE+08

76.

/ 7.54
_‘ L €
71.07

3. S5E+08

3. OE+08

2. BE+08

2. OE+08

1. BE+08

. OE+08

o

. OE+07

0. OE+00

—5. OE+07

T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T v T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)



7-5-1infu-0AC

]
o) o
A
F
N

o

e

Y

|
T PR T
3] 3 )
- o 3]

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£1 (ppm)

4. 5E+08

4. OE+08

T
w

. BE+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

T
o

. OE+07

0. OE+00




~
@® 0 @® © © © o © 0 © 0 ~ o S
) S S S S S S S S S S ) S T
¥ ¥ T ¥ T ¥ ¥ ¥ ¥ ¥ ¥ T ¥ o
o 2 o i o i o il o m o @ o S
S I S s S rs S rs S o S S S e
< [t} 1 < < o) B o o - — I S )
1 L 1 1 1 I N [ B S 1
9192
. m m
oo sv 227
1 06—
287111
——
£0 211 >
P—
I—
O
L2191 — ——4
0z vo1 ———
12 0L — =
o e}
g
P
E
Pt
c
=
=
|
E,u
T
2]
—~a
o &
Q0
@
z =
=R

10

20

30

40

60

80

110

150

T
190

T
200

£1 (ppm)



hkm2014-3-26—jianlv—oh
test

\'..’

6.37

18,
i
OH 14; 16,
2 O N
20
/7\8/9\10/1

2.90

4. 63
4.61

1. ou{ >:<
%

2.25

f1 (ppm)

6. OE+08

5. 5E+08

T
o

. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2014-3-26—jianlv—oh
test

meznsguangs
SERREEPERES
¥4 3 3w 5
EEEEEEE <
S
]
=
T T T T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)

w

w

N

[

. OE+08

. 5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00



hkm2013-7-5-3—jianlv—oac |- 7. OE+08
C13CPD

T
o

5E+08

6. OE+08

128. 32

5. BE+08

OE+08

T
o

4. BE+08

4. OE+08

3. BE+08

3. OE+08

54

72.
26. 00

¥ - 2. BE+08

2. OE+08

T

. BE+08

170. 18

T
—

. OE+08

5. OE+07

- ) | . o I 0. 0E+00

5. 0OE+07

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0



hkm2013-7-5-3—jianlv—oac - 7. OE+08

PROTON

- 6. 5E+08

6. OE+08

5. 5E+08

5. OE+08

2.02

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

7.08
0

2. OE+08

2.75
2.74
2.74

Nz

1. 5E+08

1. OE+08

5. OE+07

—j 0. OE+00

- —5. OE+07




hkm2014-3-9-dandian—oh
PROTON |
| 5. 5E+08
|
| 5. OE+08
OH
\ L 4. 5E+08
) N O WO [
SEAB8R88
N S N
| 4. OE+08
e
| 3. 5E+08
[ 3. OE+08
[ 2. 5E+08
L 2. OE+08
@
- 1. 5E+08
o
58
il ! i
\H/ L 1. oE+08
| 5. OE+07
i i
|
- t 0. OE+00
N e L
& s
o = -5. 0E+07
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)



hkm201403070dandian—sono
C13CPD

OH

A

77

126.

\

71.16

99

28.

T
80
£1 (ppm)

9. OE+08

8. OE+08

7. OE+08

6. OE+08

5. OE+08

4. OE+08

T
0

. OE+08

2. OE+08

Ju

. OE+08

0. OE+00

—1. OE+08




hkm2014-3-9-dandian—oac [
PROTON | 3. OE+08

2. 16

2. 8E+08

2. 6E+08

2. 4E+08

2. 2E+08

2. OE+08

T
—

. 8E+08

1. 6E+08

1. 4E+08

T

. 2E+08

T
—

. OE+08

8. OE+07

2.93
2.91
2. 89
2.88
2.87
2. 86
2.84

6. OE+07

ls
FZiit
\}//
/u JA 2. OE+07

i\ LLL_A__.M—LA_ ;o, 0E+00

4. OE+07

N

-
=

N  —2. OE+07

T T T T T T T T T T T T
4.5 4.0 3.5 3
1 (ppm)

o
®
o
®
<)
4
52
N
)
@
)
<)
)
o
S}
o
o



hkm2014-3-9—-dandian—oac
C13CPD
(8. 5E+08

T
joe]

. OE+08

T
N

5E+08

7. OE+08

6. 5E+08

T
jo2]

. OE+08

T
o

. 5E+08

BE8E I5. oE+08

4. 5E+08

5

T
N

. OE+08

137.

T

. 5E+08

3. OE+08

2. 5E+08

.39

2 L 2. 0E+08

26.09

T
-

. 5E+08

—— 86.64

170. 21

T
[

. OE+08

5. OE+07

s
3
9388
e 82,13
3
-
—T—
o1l

0. OE+00

—5. OE+07

T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



hkm2014-3-16-jiayangji—oh 8. OE+08
test

7. 5E+08

7. OE+08

6. 5E+08

O\ - | 6. OE+08

15

OH G | 5. 5E+08

AN L 5. 0E+08

\

4. 5E+08

4. OE+08

3. 5E+08

T

OE+08

2. 5E+08

2. OE+08

T

. 5E+08

2.76

OE+08

4.90
<489
T
—

. OE+07

ALK L 0. OE+00

U
T T ? F—5. OE+07

1 01{ >

v T v T v T v T v T v T v T v T v T v T v T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
£1 (ppm)




hkm2014-3-16—jiayangji—oh 7. OE+08

test

T
@

. 5E+08

CH,

6. OE+08
OH

% L 5. 5E+08
AN
5. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

76.78 CDC13

77.42 CDC13

2. 5E+08

2. OE+08

71.08
8
28. 88

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0



hkm2013-6-9-ocac—2-jiayangji
PROTON

.72

2
T
o

. 5E+08

T
5l

. OE+08

T
N

. 5E+08

T
'S

. OE+08

T
w

. 5E+08

OE+08

(e]
g T
w

T
N

. 5E+08

T
N

. OE+08

7.26
7.24
7.19
7.19
7.17

7.24
7.21

6. 63

. 5E+08

JE .
%E
6.75
<£_6.73

2~ 6.67

N
T

. OE+08

¢

. OE+07

T
52l

-
- ——
———
=
(.

OE+00

F—5. OE+07

2.0 1.5 1.0 0.5 0.0



hkm2013-6-9-oac—2—jiayangji
C13CPD b

T
o

S5E+08

T
e

OE+08

o

5E+08

OAC o

T
Sl

. OE+08

4. 5E+08

4. OE+08

66

3. BE+08

5.
113.98
77.16 CDC13

— 11

3. OE+08

2. BE+08

29.83
26. 06

© 2. OE+08

It
I

21.38

T
—

. BE+08

. OE+08

170. 28
159. 43
~-82.77

T

__-83.37

T
Sl

. OE+07

Mm Iryh el v I i A |- O. OF:+00

- —5. OE+07

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0]

1 (ppm)



hkm2014-3-17-jiancn-oh-1

PROTON

OH
CN

7.65
7.60
7.58

e e M S M

=)

I N R I

!

f 6. OE+08

5. BE+08

5. OE+08

4. 5E+08

4. OE+08

T
©

. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07

5] =
- o

T T T T T T T T T T T T T T
8. 5.5 5.0 4.5 4.0 3.5 3.0

£1 (ppm)



hkm2014-3-17—jiancn—oh—1
C13CPD

6. OE+08

5. 5E+08

136. 37
125. 08

5. OE+08

NNy OH
\ 4. 5E+08

4. OE+08

3. 5E+08

7.54 CDC1:
77.22 CDC

3. OE+08

_— !j(). 99
7
71.08

£/

28.73

2. 5E+08

2. OE+08

1. 5E+08

89

88.

l 1. OE+08

—— 118. 25

5. OE+07

0. OE+00

—5. OE+07

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)



hkm2014-3-7—jiangingji—oac

PROTON al
o
DAC
S
CM
- o
2888 83
NN N NN NNNNN N~~~
Ll Ll L\ ) )
(A
| ~© W
5888
<0 |
e
|
! W
J T R T J T
5 (=] =] (=} =} i=}
- - — - o ]
— . — —— — ——
9.5 9.0 8.5 8.0 7.5 7 .5 6.0 5.5 5.0 4.5 .5 3.0 .5 2.0 1.5 1.0 0.5 0.0
£1 (ppm)

3. 8E+08

T

6E+08

3. 4E+08

T
w

. 2E+08

3. OE+08

2. 8E+08

T
N

6E+08

2. 4E+08

2. 2E+08

2. OE+08

T
—

. 8E+08

T
—

. 6E+08

T
—

. 4E+08

T
—

2E+08

T
—

. OE+08

8. OE+07

6. OE+07

4. OE+07

2. OE+07

0. OE+00

—2. OE+07




hkm2014-3-7-jiangingji—oac

C13CPD 7. OE+08

6. 5E+08

L 6. 0E+08
DAC r
T L 5. 5E+08

| | 5. OE+08
4. 5E+08

CN 4. OE+08

3. 5E+08

3. OE+08

72.37
6

2. 5E+08

80. 81
21.32

2. OE+08

96

. 5E+08

87.
T
—

170. 15
—112.82

T

. OE+08

5. OE+07

ANl | O. OT-+00

—5. OE+07

T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



hkm2014-3-24-no2-oh
6. OE+08

MO,

52l

5E+08

. OE+08

4
W

4. 5E+08

\‘ \N'W : NN NN 4. OE+08

3. 5E+08

MW 3. OE+08

| 2. 5E+08
| 2. OE+08
| L 1. 5E+08
I
i 288 [
<<

T
—

. OE+08

—5. OE+07

Y
A 5. OE+07
J -~ 0. OE+00
T
S
T

6.0 5.5 5.0 4.5 4.0 3.5 3.
£1 (ppm)






hkm2014-3-24-no2-oh
13CPD

NO,
OH

7
7
76. ¢

[

N
28. 90

92. 06
81.69

7. OE+08

6. BE+08

6. OE+08

5. BE+08

5. OE+08

4. 5E+08

4. OE+08

T
w

3. 5E+08

3. OE+08

2. 5BE+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2013-6-29-xiaoji—-oac—chun
PROTON

L=
©© oo

1516 16 18

hg

12

T T

.0 4.

£1 (ppm)

5

»

w

w

[

OE+08

. 5E+08

. OE+08

. 5E+08

OE+08

. BE+08

. OE+08

. OE+07

OE+00



hkm2013-6-29-xiaoji—oac—chun
C13CPD

25328
= o
= N
g9 g
3 S
g8 3
B
8 E
S 5
e
- 5
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10
1 (ppm)

T

T

T
w

. OE+08

S5E+08

. OE+08

5E+08

OE+08

. BE+08

. OE+08

OE+07

OE+00



hkm2014-3-15-4—duilv—oh

oH
AN
Bz
N

U

PROTON
DNV T o= O D DO
TEFTN NN DHANN
S S S R SR S
|
A l\_$
)
-
T T T T T T T T T
9.0 8.5 8.0 7.5 7.0

£1 (ppm)

3. 8E+08

w

. BE+08

@

AE+08

3. 2E+08

3. OE+08

2. 8E+08

2. 6E+08

2. 4E+08

2. 2E+08

2. OE+08

—

. 8E+08

. 6E+08

-

. 4E+08

—

. 2E+08

OE+08

0

. OE+07

b

OE+07

»

OE+07

2. OE+07

0. OE+00

—2. OE+07




hkm2014-3-1

C13CPD

5—4—duilv—oh

% %6 %
SRR

s

123. 33

52

— 85,

— 83.60

T
80 70
£1 (ppm)

o -

T
N

T
w

T

T

T
o

5E+08

. OE+08

. BE+08

. OE+08

5E+08

. OE+08

. BE+08

. OE+08

0E+07

. OE+00

—5. OE+07



hkm2013-9-7-duilv-oac—pure

PROTON

R e S S S S e S S S

@\?
|
'

6. 24
6. 22

20
6.18

A
X

(

0O ¥
NSO
R

2.06

.JL.A

.0

4.5
£1 (ppm)

4

o

»

w

w

o

o

. OE+08

S5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00



hkm2013-9-7-duilv-oac—pure

C13CPD
g 3
s 3
g 28
g ;;,
T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

T
-

T

T
w

T
@

. OE+08

5E+08

OE+08

. 5E+08

OE+08

. 5E+08

. OE+08

OE+07

OE+00



hkm2014-3-15-4-duixiu-oh 7. OE+08
PROTON

6. BE+08
OH L

6. OE+08

Br H L

4. 5E+08

T
a

5E+08

T
o

. OE+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

6. 26
T

.52

. BE+08

4

4.51

4. 49

4.48
T

[
1. OE+08

5. 0E+07

il
N J A 0. OE+00

5. OE+07

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)



hkm2014-3-15-4—duixiu—oh
C13CPD

128. 22
128.18

<

\

OH

©
g
S
~ o
@
%
&
(=3
2
8
S o
e R
5 o
@ %
o L o M "
g T g T g T T T T g T T g T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

5. BE+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2013-9-7-duixiu—oac—pure
PROTON

B e S S S S S

g

_6.60
56

==~ 6.

-

~ 0w
16 WD

516 16 8

T

T

5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. OE+07

OE+00



hkm2013-9-7—-duixiu—oac—pure
C13CPD -

o

5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

T

. OE+08

2. BE+08

2. OE+08

21.19

77.54 CDC13

72.37

T
-

. 5E+08

- 27.37
25

T
-

. OE+08

T
o

OE+07

A . L 0. 0E+00

- —5. 0E+07

T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)



hkm2013-12-12-br—jianyangji—oh

PROTON 2
O—CH,
OH
Br
cvrn®o
BIRSEEE
R RN e
S8
T
<
v T v T v v T v T v T v v T
8.5 8.0 5.5 5.0 4.5 3.

1

(ppm)

w

w

IS

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. OE+07

. OE+00



hkm2013-12-12-br—jianyangji—oh

C13CPD
O—CH,
OH
Br
o
e85
&<
-
3
8
8
= ©
s &
%
kS
<
%%
@ 8%
g \/
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

4. BE+08

4. OE+08

3. BE+08

3. OE+08

2. BE+08

2. OE+08

1. BE+08

1. OE+08

5. OE+07

0. OE+00

5. OE+07




hkm2013-12-13-br—jiayangji—oac—pure
PROTON

2.84

2.82

2.80
7

o CH,
AN
Br ||
o
e
198885
[ S _
N
[
I
I
a < a
— T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0

5.0
1 (ppm)

T
e

5E+08

T
o

. OE+08

T
a

5E+08

T
o

. OE+08

T
L

5E+08

T
™

OE+08

T
b

5E+08

T
@

. OE+08

T
N

5E+08

T
S

. OE+08

T

. BE+08

T
-

OE+08

T
o

OE+07

T
=}

. OE+00

- —5. OE+07




hkm2013-12-13-br—jiayangji—oac—pure

C13CPD 5. BE+08

. OE+08

T
ol

4. 5E+08

A

4. OE+08

o9}
=
_~ 77. "3?1 (,:D(,:lls

3. BE+08

3. OE+08

2. BE+08

114. 09

2. OE+08

T
—

S5E+08

—

. OE+08

5

170. 29

159.

5. OE+07

ol

0. OE+00

—5. OE+07

—T 71 T~ T T T *~ T "~ T "~ T "~ T "~ T *~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T " T " 7T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



hkm2014-3-15-4-jianjiaji—oh
PROTON
L 4. OE+08
. o L 3. 5E+08
2 2
OH oo
N L 3. OE+08
CHg L 2. 5E+08
L 2. 0E+08
Y I 1. 5E+08
PR R L 1. 0E+08
82822 C
PRI DRI
tYmo® W
Tees L
R
! L 5. 0E+07
|
I
i L
Lﬁ s, L 0. 0E+00
T I d e »
8 < = Z z 8 S =
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)



hkm2014-3-15-4-jianjiaji—oh
C13CPD
. OE+08

T
<l

OH
4. 5E+08

‘ ‘ L 4. oE+08
CHy
L 3. 5E+08

3. OE+08

2. 5E+08

71.21

2. OE+08

\ 76. 90
28.91
T

r
T

. BE+08

21.

T

. OE+08

OE+07

T
&2l

0. OE+00

5. OE+07

T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0



hkm2013-9-7—jianjiaji—oac—pure L 4. 5E+08
PROTON

4. OE+08

o

2 L

o

- 3. BE+08
&
o - 3. OE+08
2. 5E+08
2. OE+08
1. 5E+08
1. OE+08
- I 5. 0E+07
|
I
AT )
A A A 0. OE+00
; 3;' ﬁ; % [
0 .




hkm2013-9-7-jianjiaji—-oac—pure
C13CPD

z 82
g 3 :
g I}
28
@ o — 3
% w99y
2 || [shss)
| =388
s G
tEE
!
I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)

T
o

T
o

T
w

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00

—5. OE+07



hkm2014-3-17
PROTON

aerfa

Jjiaji-oh

OH

CHy

4. 47

\

2.84
8

.5 6.0 5.5 5.0 4.

T

5

T T
4.0 3.5
1 (ppm)

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00




hkm2014-3-17-aerfa—jiaji—oh

C13CPD
OH
CHy
nenmne
agagge
%6 %L G Qo
EEELE
] -
. S
o ;
5 4
22
£
© o
E
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

1 (ppm)

6. S5E+08

o

OE+08

5. bE+08

5. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. 5E+08

2. OE+08

—

. BE+08

OE+08

5. OE+07

0. OE+00

—5. OE+07



hkm2014-3-7-aerfa—jiaji—oac 4. 5E+08

4. OE+08

T

5E+08

3. OE+08

2. 5E+08

2. OE+08

T

. BE+08

L 7.31

T
—

OE+08

T
o

OE+07

09

|
[}
| A
L 0. OE+00
W

2.

T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.
£1 (ppm)

52
IS
S}
b
52
w
o
N
o



hkm2014-3-7-aerfa—jiaji—oac
13CPD
f~ 6. OE+08

. BE+08

T
ol

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

T
0

. OE+08

2. 5E+08

2. OE+08

o o

o
N®o E
NES «
=g
NN

13.

l
X

35 L 1. 5E+08

1. OE+08

170. 06

. OE+07

T
l

0. OE+00

—5. OE+07

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o



hkm2013-11-20-aerfa—jiji
C13CPD

T
o

T
N

T
IS

T

T
w

T
N

OE+08

. BE+08

. OE+08

5E+08

. OE+08

5E+08

N

. OE+08

. BE+08

. OE+08

o

. OE+07

e

OE+00

- —5. OE+07

Sy
OH P
=3
CeHa

b3

G

|
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)



~
o © © © @ @® @© © © © © © © © ~ 1=y S
o o (=] o o (=) [=) [=) [=) o o (=) (=] (=] o (=} +
T T T T T T T ¥ ¥ ¥ ¥ ¥ ¥ ¥ T T @
@ @ @ @ @ o m o m o 2 o o o o @ S
I S I S I S I S I S I S rs S S S e
~ ~ I < I " < < o o o o = = I IS I
L L TP S S L L T N N S S SR S
¢80
980
88°0 W .
68 .o“r e
060
W 228
viz
e W 0z 2
81°¢
81°¢
g
aad
1872
662
e Fsot
1z
e W ore
e
(4
9L .NV ¢1°2
P ¢
6L°C
182
282
¢8
d
Ly W €071
I ja]
o j
&
L
. <
L
; 1979 Fio1
L
L
L
L
L _
L= =" 601
L
»\
L
L
-
L
L
‘L
- o
=
.
=
]
pt
o
9]
N
[=)
N
—
=
]
=z
o B
Q=
ERS)
£z
= o

(ppm)

r1



hkm2013—-11-23—aerfa—jiji [
PROTON
4. OE+08
o]
3. BE+08
CH
3. OE+08
2. BE+08
2. OE+08
1. 5E+08
oo~
2 &
€382 305
ge
o o 1. OE+08
Il
. OE+07
. OE+00
°
3
Bl
T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 4.5 4.0 3.5 3.0 2




hkm2013-11-23—aerfa—jiji

C13CPD 7. 5E+08

7. OE+08

6. 5E+08

T
@

. OE+08

S5E+08

T
1l

5. OE+08

4. 5E+08

128. 05

VB

4. OE+08

3. BE+08

3. OE+08

2. 5E+08

o

. OE+08

—

. BE+08

—

. OE+08

OE+07

o

j=]

. OE+00

—5. OE+07




hkm2014-3—-17-aer—br—oh
PROTON L
4. 5E+08
®o ==
cLows 4. OE+08
o
OH
= | 3. 5E+08
Br f 3. OE+08
2. 5E+08
2. OE+08
P 1. 5E+08
o
. E
© o
< ¥
\/ 1. 0E+08
|
5. OE+07
|
| E
r |
) L Ll\ JLA_J\_.JJL_JM—_JJL f 0. OE+00
T T ealles »
5] =Y S N >
~ % - o S
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£1 (ppm)



hkm2014-3—-17—aer—br—oh

C13CPD 8. 5E+08

|- 8. OE+08
OH | 7. 5E+08

AN zZ ;7. OE+08
Br |- 6. 5E+08

6. OE+08

T
a

5E+08

T
o

OE+08

4. BE+08

4. OE+08

T
e

5E+08

T
0

. OE+08

2. 5E+08

27.75

2. OE+08

1. 5E+08

26
__84.87
~_83.93

123.

T
-

. OE+08

5}l

. OE+07

0. OE+00
—5. 0E+07

T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 [¢]
f1 (ppm)



hkm2014-3-24-aerfa—xiu—oac
13CPD 5. OE+08

4. 5E+08

20

128. 36
128.

W OAC / 4. OE+08
=

m
=
T

w

. BE+08

T
©

. OE+08

54 CDC13

2. BE+08

77.

2
25

2. OE+08

2
21.

T
—

. BE+08

~
T
—

. OE+08

169. 84

5. OE+07

0. OE+00

—5. OE+07

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0]
f1 (ppm)



hkm2014-3-24-aerfa-xiu-oac

=
o~
QAc //
~
Br
sgs2e
NNN NN
Sones
o
535
161616
|
‘A If fi y
"
z ) T A
o — o ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10. 0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2. .5

£1 (ppm)

@

-

o

. bE+08

. OE+08

S5E+08

. OE+08

. BE+08

OE+08

. 5E+08

. OE+08

. OE+07

. OE+00






hkm2014-3-17-saifen-oh
PROTON

OH

4. 53

\

2.82
2.78

/4
<i

2.74
2.73

T

5.0

r1

(ppm)

—

©

@

-

=

<l

»

w

I

—

o

. 00E+09

. O0E+08

. OOE+08

. O0E+08

00E+08

. O0E+08

00E+08

. O0E+08

. O0E+08

. O0E+08

. O0E+00



hkm2014-3-17-saifen—oh
C13CPD

OH e
]
N -
B 5
g g
3 g
T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
ol

T
$)l

T

T
—

O

. 5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. OE+07

. OE+00

5. OE+07



hkm130912-saifen
PROTON i} L

4. OE+08

)k \ L 3. 5E+08

\ 3. OE+08
2. BE+08
2. OE+08
1. BE+08

1. OE+08

5. OE+07

il lu
", A L 0. oE+00

T g T g T g T g T g T g
6.0 5.5 5.0 4.5 4.0 3.5 3.
1 (ppm)




hkm130912-saifen

126. 76

N 8
8
I
>
2
0 o
g g
g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
w

T
w

T

. 5E+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. BE+08

OE+08

OE+07

. OE+00



hkm2014-3-26-nai—oh
test

OH

W

4. 67

97

2.

5.

5

1

5.0
(ppm)

[ 6. 5E+08

6. OE+08

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

T
w

. 5E+08

T
w

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2014-3-26-nai—oh L
test

9. OE+08

8. OE+08

7. OE+08

VW//% 6. OE+08
L 5. or+o08

4. OE+08

7
77. 22
76. 90

2 L 3. 0E+08

va
1.3

29.21

2. OE+08

T
[

. OE+08

MWMMMWW 0. OE+00

1. OE+08

T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)



hkm130912-nai - 6. OE+08

PROTON

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

T

. 5E+08

3. OE+08
2. 5E+08
2. OE+08
1. 5E+08

1. OE+08

NV 5. OE+07

N 0. OE+00

5. OE+07

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
£1 (ppm)



hkm130912-nai
C13CPD

3. 8E+08

T
w

. 6E+08

T
w

. 4E+08

T
w

. 2E+08

3. OE+08

2. 8E+08
\ 2. 6E+08
2. 4E+08
2. 2E+08

2. OE+08

1. 8E+08

3]
a
8¢
<
© 0

21

T
—

. BE+08

72.77

— 81.13
77
7
7
26.

<
21.27

T
—

. 4E+08

T
—

. 2E+08

T

. OE+08

170. 11

8. OE+07

89.97

6. OE+07

4. OE+07

2. OE+07

A L L & A 0. OE+00

—2. OE+07

T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (6]
f1 (ppm)



hkm2014-4-14-quejiajiahua—oh
PROTON

T

8E+08

T
w

6E+08

T

. 4E+08

OH , | 3. 2E+08

1. 80
1. 80
1.79

3. OE+08

T

2. 8E+08
2. 6E+08
2. 4E+08
2. 2E+08

2. OE+08

T
-

. 8E+08

7
T

. 6E+08

T
—

. 4E+08

T

. 2E+08

T
—

OE+08

. OE+07

_-6.64
—= 6. 60
5. 22

T

®

6. OE+07

4. 40

4. 0E+07

2. OE+07

0. OE+00

? TT ? 2. OE+07
5




hkm2014-4-14—que jiajiahua—oh

C13CPD

OH

© ©
> <

. 58

- 127.78
126.

o

84

78.

N

- 71.03

180

170

160

150

140

130 120

110

100

T
90

f1

(ppm)

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. bE+08

2. OE+08

1. BE+08

1. OE+08

. OE+07

. OE+00

—5. OE+07



hkm2014-4—-16—que jiajiahua—oac
PROTON
- 6. 5E+08

OAc 6. OE+08
| 5. BE+08
5. OE+08
4. 5E+08

. OE+08

2.04
T
S

3. 5E+08

T

. OE+08

2. 5E+08

2. OE+08

.49

N

. 5E+08

ol | 1. OE+08

I 5. OE+07

N W
g

< T '

—5. OE+07

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5



hkm2014-4—-16—que jiajiahua—oac
C13CPD

170. 36

[Py

74.18

G

3.76

T
200 190 180 170 160

150

140

130

120

110

T
100

1

T
90
(ppm)

7. 5E+08

7. OE+08

6. 5E+08

6. OE+08

5. 5E+08

T
o

OE+08

4. 5E+08

4. OE+08

3. BE+08

f 3. OE+08

2. BE+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07







hkm2014—-3-24-aerfa—jiaji—jiayangji—oh

OH

3.80

©WOo®EO Y
% W B =~
ISR RS E ]

o

52l

»

w

[

. BE+08

OE+08

. BE+08

OE+08

S5E+08

. OE+08

5E+08

. OE+08

. 5E+08

. OE+08

. BE+08

. OE+08

OE+07

OE+00

5. OE+07



hkm2014-3-24-aerfa—jiaji—jiayangji—oh
13CPD

7. 5E+08

T
3

. OE+08

O 6. 5E+08

. OE+08

o
I
T

= L 5. 5608

T
o

. OE+08

4. 5E+08

T
N

. OE+08

3. BE+08

It

o

T
w

. OE+08

. BE+08

27.39
13.79
T
N

2. OE+08

56

1. 5E+08

- 138.60
8
—83.22

/

9. 45

5!

1. OE+08

5. OE+07

. OE+00

!

—5. OE+07




hkm2014-3-26—jiaji—jiayangji—oac
C13CPD
5. 5BE+08

O\CH3 | 5. 0E+08

4. 5E+08

4. OE+08

T
w

. BE+08

5.74
114.01

37.18

1

— 11

T
w

. OE+08

2. 5E+08

2. OE+08

42
24.70
13.97

21.41

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



hkm2014-3-26—jiaji—jiayangji—oac

PROTON

0 0 0 0 0 0 0 o~ o
o o o (=} (=} (=} (=} (=} (=}
e T T ¥ ¥ I I I ¥
m m &) m &) m m m m
S I} S © S IS S S S
< o3 B N N - — 13 S
1 1 1 1 1 1 1 1 1
€671~ Feoe
€61 w
712 Foze
LL7T
6.2
182
€8°C - = .
¥8°C = 0
¢8 2
882
062
_J
L€ = Fore
4
4
61 ¢\
16 Wlllll Foot
2cg
€979~ Ii 160
. 8L 9L
0z 2 . .
E Txo 2z
. 08°9
Ve L
¥Z L
Ve L _.
9z "L —F = 9L
82 L
0€ L
€L
2€ L
VEL

f1 (ppm)



hkm2013-12-1-daodai-sono
PROTON

~~- 6. 60

79

T
w

OH
X
o
HC
NQ\h\;; 283
/o
|
[=} ? (=}
T T T T
7.5 7.0

D
D
2383 ng
BN 5E
N v
!
|
A
o —
T T T T T T T T T
6.5 6.0 5.5 5.0 4.5

. 6E+08

. 4E+08

. 2E+08

. OE+08

. 8E+08

. BE+08

. 4E+08

. 2E+08

. OE+08

. 8E+08

. 6E+08

. 4E+08

. 2E+08

. OE+08

. OE+07

OE+07

. OE+07

. OE+07

. OE+00

2. OE+07



hkm2013-12-1-daodai—sono
C13CPD

OH

D
Br ‘ ‘
o ©
o N
S @
P2
@ =
™ o
g3
(@]
He”
a
8¢
<o
3 8
~
=
3
s
3
(=3
=}
S
S
=
B 3
° o of
i I @ @
J |ns
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)

- 7. OE+08

T
o

. BE+08

T
o

. OE+08

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2013-12-5-daodai—oac—1 6. 5E+08

C13CPD

6. OE+08
5. BE+08

. OE+08

X

BF || FmNE S~

4. OE+08

4. 5E+08

114. 05

N 12717

3. BE+08

3. OE+08

2. BE+08

o 2. OE+08

T

. BE+08

170. 29
122. 10
17
.97
T

. OE+08

5. OE+07

l Pt { 0. OE+00

- —5. OE+07

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)



hkm2013-12-5-daodai—oac—1
PROTON

27
5

6.31
6. 29
6. 2

6.

2 17{ [
4 40{
211 S
1 03{
LoLg

T
5]l

. BE+08

5. OE+08

T
'

. 5E+08

4. OE+08

T
w

. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

T
—

. OE+08

5. OE+07

T
=}

. OE+00

+—5. OE+07







hkm2014-4-5-badou—-sono—-1-2

PROTON
OH

Mo e e N N

I
I
|
I
I
|
L H
d ERAN [ I
fe= g 5 S I g
o o - 3 S o —
T T T T T T T T T T T
7.5 7 6.0 5.5 4.5 3.0 2.5

f1 (ppm)

5. 5E+08

T
@

. OE+08

4. 5E+08

T
'S

. OE+08

T
w

. BE+08

T
I

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

T

. OE+08

T
52l

. OE+07

T
e

OE+00

F—5. OE+07



hkm2014-4-5-badou-sono—1-2

C13CPD 8. OE+08

| 7. 5E+08
|- 7. 0OE+08
OH [
I 6. 5E+08

| | 6. OE+08

5. BE+08

5. OE+08

4. 5E+08

T
N

. OE+08

T
w

. BE+08

T
@

. OE+08

71. 16

77.22

76. 90
28.79

17.88

e
T
N

. BE+08

T
N

OE+08

. BE+08

—83.05
T

T
—

. OE+08

T
o

OE+07

T

. OE+00

—5. OE+07







hkm2014—-4-6-badou—-oac—pure

PROTON

CHy

2.09

0w ®n
S

»

w

w

w

—

S5E+08

OE+08

SE+08

. OE+08

S5E+08

. OE+08

. BE+08

. OE+08

OE+07

. OE+00



hkm2014-4—-6—-badou—oac—pure
C13CPD

OAc
I e
N o
% %
ad
N
5
=
=
.
°3
‘ 5 g g
=3 el
g g [
T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1

(ppm)

5l

w

-

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

OE+07

. OE+00

5. OE+07



hkm2014-4-5-sono—2-1-jiayangji

3.79

2.16
2.15

PROTON
O—CH,
OH
M N

gag 82

SIS ©©

e

\‘ |

) R

o o
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5

(ppm)

w

w

—

—

o

. OE+08

. 5E+08

OE+08

. 5E+08

. OE+08

. BE+08

. OE+08

. OE+07

OE+00



hkm2014-4-5-sono—2—-1—jiayangji
C13CPD

7. OE+08

6. 5E+08

CH3 6. OE+08

OH 5. BE+08

Hy N L 5. oE+08

\

4. 5E+08

2
]

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

55. 42

91
T
IS

2. OE+08

71.25
28. ¢
17.93

128. 05

—

. BE+08

—

. OE+08

5. OE+07

0. OE+00

5. OE+07

T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 [9)

1 (ppm)



hkm2014-4—-6-badou—jiayangji—oac—pure

J

PROTON
o o— cH,
CH,
M N
P
/
22255552358
Vné%ﬁ"‘_‘—‘
|
)
T T
s & e &8
T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5
f1

(ppm)

w

—

. 5E+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. OE+07

. OE+00



hkm2014-4—-6-badou—jiayangji—oac—pure
C13CPD
- 7. OE+08

6. 5E+08
o) O—CH;

)k 6. OE+08

. 5E+08

\¢:

T
o

. OE+08

4. 5E+08

4. OE+08

113.98

T
w

. bE+08

— 115.79
54 CDC13

77.
76
™ 72.98

T
w

. OE+08

2. 5E+08

.97

55. 41
96
21.44
17,

2. OE+08

25.

. 5E+08

. OE+08

. OE+07

OE+00

—5. OE+07

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0]
1 (ppm)



hkm2014-4-2-oac F
PROTON

o

OE+08

5. BE+08

5. OE+08

4. 5E+08

. OE+08

T
'

CH L

3. BE+08

T
w

. OE+08

2. BE+08

2. OE+08

T

. 5E+08

1. OE+08

5. OE+07

. OE+00

o]
L
-

& = —5. OE+07

. T . T . T . T . T . T . T . T . T . T . T . T . T . T . T . T . T . T .
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)



hkm2014-4—-2-oac 7. OE+08
C13CPD

T
o

S5E+08

6. OE+08

T T
o

. BE+08

T
o

. OE+08

/

128.

- 4. 5E+08

5

79. 4

CH

/

4. OE+08

T
w

. BE+08

3. OE+08

2. 5E+08

25.07

2. OE+08

T
-

. BE+08

170. 26

T
-

. OE+08

5. OE+07

0. OE+00

—5. OE+07

T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)



hkm2014-5-17—aerfa—jiaji—quejiahua—-pure—oh . .
L |
PROTON 6. OE+08
5. BE+08
5. OE+08
4. 5E+08
— A A
o) %0 0 %0 L
OH CH, —_ -
4 ~\ L 4. 0E+08
- 3. BE+08
ChHy
3. OE+08
2. 5E+08
2. OE+08
1. 5E+08
— O N T
MV L
(o B e Be o}
—~ o ®© \\% / 1. OE+08
SRR
<+ < <
|
J 5. OE+07
0. OE+00
py U Y i
) = * =<
s « < e —5. OE+07
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

1 (ppm)



hkm2014-5-17—aerfa—jiaji—quejiahua—pure—oh

C13CPD
OH CH,
cHy
oo
222
N~ o
gazas 000
X % O 8 S ®w T T m
989 Emont
———— 0NN O BN
- N NN
o
° ©
© S
N )
=)
o
o
— ©
NN
o0 >
o3
T T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 6 50 40 30 20 10 -10
£1 (ppm)

|- 6. OE+08

5. 5E+08

<1l

. OE+08

4. 5E+08

4. OE+08

3. 5BE+08

T

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

T
5l

. OE+07

0. OE+00

—5. OE+07




hkm2014-5—-19—aerfa—jiaji—quejiaji—oac

test
o
CH, _CH,
N =g
o= =
L W
o0
)
)
M0 M
i oS o~ © o n i n v
SRR SRS ESESESENS
\on —_
N !
ﬁ \ UUL\LML__,__J_
L Py i) Pree
) < = ==
S - o o el e
LIS B — T T T T T LI T T T T T T T T T T T T
9.0 8.5 8 6.5 6.0 5.5 4.5 3.0 2.¢ 2.0 1.5 1.0 0.5 0.0

£1 (ppm)

8. BE+08

8. OE+08

T
~

. BE+08

T
N

. OE+08

6. 5E+08

6. OE+08

5. BE+08

5. OE+08

4. 5E+08

T
N

. OE+08

T
w

5E+08

3. OE+08

2. BE+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




hkm2014—5—-19—aerfa—jiaji—quejiaji—oac

test

129.22

128.54
128.28

126.89

77.53 CDCI13
77.22 CDCI13
76.90 CDC13

78.14
77.63
74.45

!
!

200 190 180 170 160

8. OE+08

N

S5E+08

7. OE+08

@

. 5E+08

6. OE+08

5. bE+08

5. OE+08

»

5E+08

4. OE+08

w

. 5E+08

OE+08

2. 5E+08

2. OE+08

-

. BE+08

. OE+08

5. OE+07

0. OE+00

—5. OE+07

1. OE+08



hkm20134-4-1-tbs
PROTON = 4. bE+08

4. OE+08

OTBS
- L 3. 5E+08

3. OE+08

2. BE+08

2. OE+08

s
e L 1. 5E+08
L 1. 0E+08
o @ L 5. 0E+07
2oRE
il [
il A
x L L 0. 0E+00
- T |
o) i=3
2 g
oi £y <
T T T T T T T T T T T T T T T T T
3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5




hkm2013-5-6-ki
C13CPD 7. OE+08

OTBS L
B, I

2}

. BE+08

T
o

OE+08

29.91
26. 06

5. BE+08

5. OE+08

4. 5E+08

4. OE+08

3. BE+08

N
s S
[N

v
T
w

. OE+08

2. 5E+08

2. OE+08

72.61

—4. 2
—4.51

<

. BE+08

51

18.

. OE+08

— 87.28

———82.42
T
—

5. OE+07

f 0. OE+00

—5. OE+07

T
160 150 140 130 120 110 100 90 80 70
£1 (ppm)



hkm2013-11-29—-jiajimi
PROTON

- Chy

\

3.90
3.88
3. 87

N

2. 10E+08

T
N

00E+08

T

. 90E+08

T
[

. 80E+08

T
—

. TO0E+08

T
—

. 60E+08

T

. 50E+08

T

. 40E+08

T
[

. 30E+08

T
—

. 20E+08

T
—

. 10E+08

T

. 00E+08

T
©

. 00E+07

T
x

OOE+07

T
N}

. 00E+07

T
o)

00E+07

00E+07

T
&l

T
N

. 00E+07

T
w

. 00E+07

T
N

. 00E+07

T
—

. 00E+07

T
o

. 00E+00

—1. 00E+07







hkm2013-11-29-jiajimi
C13CPD

T
o

5E+08

T
o

OE+08

51

5. 5E+08
Oy

128. 03

)
o
2

128.77

SN N o oos

\

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

77.54 CDC13
77.22 CDC13
76.90 CDC13

56. 85

2. BE+08

26.92

e
=

2. OE+08

T
—

. 5E+08

T
—

. OE+08

5. OE+07

Ll . ) , o
Ity Inpiessh AR AR Ay ol " b k vthiy Aty |- 0. OE+00

—5. OE+07







hkm2014—4—12—aerfa—shuang—nmr
PROTON
4. OE+08
>
n L 3. 5E+08
- OH
= [
=
OH 3. OE+08
S
e
[ 2. 5E+08
2. OE+08
@«
@ =
1. BE+08
I 2
< | 1. OE+08
@«
5]
o L
223
" R i )
N I 5. OE+07
|
L AA.\ - J M_.A__._.A A ll L 0. 0E+00
I T T T T 7 |
z o Y ~ N ©
5 ° S} — @ -
= o oi < = <
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5



hkm2014-4-12-aerfa-shuang—nmr

C13CPD 1. OOE+09

T
©

. O0E+08

OH

. OOE+08

R
4

y
W

. O0E+08

T
[}

. O0E+08

T
@

. O0E+08

T
N

. 00E+08

w

. O0E+08

2. 00E+08

—

. O0OE+08

0. O0E+00

—1. O0E+08




hkm2014-4—-16—aerfa—jiajia—shuang—oac—pure

0O T M0 O T
MPRNOOHMNNN NN
NN N NN NN

/
|

6. 66

< o™
oty

[gtgty

N

l

o

95
93
91
89
88
87
84
.82

2
2
2
2
2
2
2
2

0 © ©
o3
ol A=

L

ol

—

-

ol

. 5E+08

. OE+08

. BE+08

. OE+08

. BE+08

OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00

5. OE+07






hkm2014-4-16-aerfa—jiajia—shuang—oac—pure
13CPD

86. 85

52

82.

24.59

21.23

13.80

110

f1

100
(ppm)

T
90

7. 5E+08

7. OE+08

6. 5E+08

6. OE+08

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

—

. OE+08

5. 0E+07

0. OE+00

—5. OE+07

1. OE+08






hkm2014—1-6—ma—2—JCHUA IR 1L I 3. 8E+08

T
w

. 6E+08

T
w

. 4E+08

T
w

. 2E+08

\ 7. 48
| 7. 46
L 7. 41
L7 39
L7 37

3. OE+08

2. 8E+08

2. 6E+08

2. 4E+08

2. 2E+08

T
N

. OE+08

T
—

. 8E+08

T
—

. 6E+08

T
—

. 4E+08

T
—

. 2E+08

T

. OE+08

T
0

. OE+07

T
o

OE+07

4. OE+07

T
N

. OE+07

____..J L);A A ;o. OE+00
ﬂ??ﬂ“ja L -2. 0E+07

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)



hkm2014—1-6-ma—2-JCHEUA R 1t
13CPD
S0
a4
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

T
w

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. OE+07

. OE+00



~
0 o o © @ @ 0 o o © @ @ 0 o o = ° S
(=} (=} o o (=) o (=} (=} o o (=) (=] (=} (=] o o o +
e T T T T e T T T T T e T T T T T o
o m 28 @ @ o o 2 28 @ @ o o m 28 @ @ S
S I S o S 3 5 Iy S o S 3 S I3 S 5 S e
6 2 2 < © I 1 < < B ) o o — — I IS [}
1 1 1 1 [ 1 I I T S 1 1 1 1 1 1
w
E Fe
d = 01
0
7 W
20 °G
J 96 0
o
&
3
a
L
&
hat
2
T
©
=
L
|
<
~z
SN
S =
=)
=z
=y

5

5

10.0

10. 5

f1 (ppm)



hkm2014—-1-16—dui fu—pure
C13CPD [

w

. 4E+08

3. 2E+08

3. OE+08

128. 96
127. 68

129. 03

2. 8E+08

2. 6E+08

2. 4E+08

2. 2E+08

77.54 CDC13

2. OE+08

T
—

. 8E+08

T

. 6E+08

77

. 98
T
—

. 4E+08

5
5

T
—

. 2E+08

T

. OE+08

8. OE+07

6. OE+07

142. 09
— =14l 27

1.24

4. OE+07

2. OE+07

YA Lo 000

—2. OE+07

T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

£1 (ppm)



6. OE+08

5. 5E+08

5. 0E+08

4. 5E+08

4. 0E+08
3. bE+08

r 3. 0E+08

2. bE+08

2. 0E+08
r 1. 5bE+08
r 1. 0E+08
5. 0E+07
0. OE+00

—5. 0E+07

hkm2014-1-16-1infu—pure

PROTON

wo 8\\

~ ©

N,

|

A

61

L

S—SNo =

0.0

0.5

2.0

2.5

3.0

™

4.0

Lo

5.0

7.0

7.5

8.0

Lo

9.0

9.5

f1 (ppm)



hkm2014-1-16-1infu-pure

C13CPD

ee] o] [ee} 0 o] [} jee] e} e} K g [=} MW
(=] (=} f=} o o (=} f=} (=] o f=} f=l o +
¥ ¥ ¥ ¥ + + ¥ ¥ + ¥ ¥ ¥ =
s} T < < e} o3 N N} — - 3 S I”
1 1 " 1 " 1 " 1 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1
~__©
qum\\ //m
/BHM\
5|A\
7\,
\_/
/ - P2 OTT ~
7|1// 9% 911 =~
\\ o 86 V21
X - 19721
\ / 12921
e=cC 8% "LT1
29121
91821 _
00621 ~o— —
90 621
L2621
¢€ 621
10 "1€1
v0 1€l 06 "98] ——
22V~
69 TVT ="~
4
8L 861 ———
L
6z 191 ————

4

|

3

i

140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55
£1 (ppm)

145

180 175 170 165 160 155

185



hkm2014-1-16-jianlv-pure 7. OE+08
PROTON

- 6. bE+08

6. OE+08

5. BE+08

5. OE+08

L 7. 40

4. bE+08
1
1| 4. OE+08

3. bE+08

o}
T

3. OE+08

2. BE+08

2. OE+08

1. 5E+08

.54

1
T
—

. OE+08

T
o

. OE+07

J A A 0. OE+00

S3o0o®~0 —5. OE+07

e e T T S e T T o e A S T S S IR S S A S
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5
1 (ppm)



-
o) © © 0 0 0 0 ) o~ =3 o
f=} (=) (=] o o o (=} (=} (=) o +
e e ¥ T T T T T T T m
m m m m m o m jea) m m o
1) (=) [Is) (=] [Te) o w0 (=} (=) (=) s
~ < e} ) o~ N — — ) S I
n 1 n 1 n 1 n 1 n 1 n 1 1 1 1 1 1
06 9L
~__ o A
—— CLL WH
/7 \ Ve LL
o0, ) 09

hkm2014-1-16-jianlv-pure

C13CPD

30

40

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

£1 (ppm)



6. OE+08

5E+08
5. OE+08
4. bE+08
4. OE+08

5.

3. BE+08

f 3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

5. OE+07

hkm2014-3-22-dandian—-huanhua

PROTON

1

1 (ppm)



- 5. 5E+08

5. OE+08
4. 5E+08
4. OE+08
3. 5E+08
I 3. OE+08
2. 5E+08
2. OE+08
I 1. 5E+08
- 1. OE+08
5. OE+07
- 0. OE+00

hkm2014-3-22—dandian—huanhua

C13CPD

£1000 06 9L
€100 72 "LL =%
etom ve s ?

L0 "8€T
8L °0%T
€8 01

s

LT 2V

- —5. OE+07

70 60 50 40 30 20 10

80
(ppm)

140 130 120 110 100 90
f1

150

160




hkm2014-3-26—jiayangji—huanhua
PROTON

1. 00
0
)’
0
1

Ty
ClI
11\12/13 14\15/16\0/20

87

5.

0

4.5
1 (ppm)

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

T
Ju

. OE+08

5. OE+07

0. OE+00

+—5. OE+07



hkm2014—3-26—jiayangji—huanhua
C13CPD

6. OE+08

| 5. 5E+08
4,

T
o

. OE+08

0
\

o

o

13

76.90 CDC13

4. 5E+08

o
77.54 CDC13 /
0o (o N

. OE+08

N
T
N

3. 5E+08

114. 43

T

. OE+08

2. 5E+08

2. OE+08

. 56

1. 5E+08

55.

. OE+08

159. 44
141.94
5
141. 48

T

-

5. OE+07

0. OE+00

—5. OE+07

T

T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0]
1 (ppm)

T
200



hkm2014-1-15-jian-CN-2
PROTON

1 (ppm)

1 3 6
~ ~ &
12 15
19
N
O R RPN O~ ORD S ENCRNNOD 20
2ETERBEEERECRSESSISEEERE
[ S S e A e N e S S S S S e M S S S S Sy
L L L L ()
a2
|
I %
<+
|
LTINS
©CCOoOO0O~—~0C
R
T T T T T T — T T T T T T
5 9.0 8.5 8.0 7.5 7.0 6.5 .5 4.5 4.0 3.0 2.5 2.0 1.5 —0. ¢

. OE+08

. 5E+08

. OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. OE+07

. OE+00



[e9) e2) o] o] oo} jes} jeo) je9) [e9) [Sng (=3 m
(=) (=) [=J f=] o (=1 (=) (=) (=) (=) (=) +
p p e e e T T T p p e m
= = = m m m = = = = = (=}
(=) [Ie) (=] Lo (=] o (=] 1) (=) (=) (=] 3
[t} < <~ o3 o3 ~ o~ — — [t S |
Il Il L Il L Il L Il L Il Il Il Il L Il L Il Il
¢
/2R V.
2 ——— =<
/8” M\
SlA\
G\\ //3
- 2\
N .
7\
o/
0692 4
. 3
2Ll W\ - =
)
2 g1 ——
oT ‘921 20611 ——
V2 921
£b 121
16221 / -
RN
10621
48601 =
10 T€1
10 IET
6L TET £9 61
68 011 N
op 2b1
S 19201
=
T
=}
@
S
Ml
0
=
|
~
|
<
—
o A
N O
E ™
fiv: gl
= O

-10

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170






5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

—500000

pdata/1
PROTON

water

N

o

B

e L L L L L

e e

200}
heoz
Tr.m
Keoe

ooz

1 (ppm)



hkm2014-3-31-no2-huanhua
test 7. OE+08

6. bE+08

6. OE+08

T
o

. BE+08

22

T
51

. OE+08

<
iy

5. 90

77,
77.
76.

L

. BE+08

126. 48
6
124. 34
T
'

s

T
'S

. OE+08

T

. BE+08

3. OE+08

2. BE+08

2. OE+08

T

. BE+08

51

-

. OE+08

- 147.76
<" 147. 34
- 142.47
~_140.75

=~ 139.
T

5. OE+07

0. OE+00

—5. OE+07

T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0]
1 (ppm)



hkm2014-1-16—duilv-pure
PROTON

18,
\17
1 13 14, /16
C(,k\w ~.7
19
@
,J L A A
SEXE&SE
R
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.

1 (ppm)

7. OE+08

6. 5E+08

T
o

OE+08

T
o

5E+08

5. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. BE+08

2. OE+08

T

. 5E+08

T

. OE+08

T
o

OE+07

0. OE+00

—5. OE+07




hkm2014-1-16—duilv—pure
C13CPD L 5. 0E+08

| | 4. BE+08
4,

N

3 A L 4. OE+08
5

T
w

. 5E+08

T

. OE+08

128. 69
127. 45

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

142. 17

4I4Ll°)
N\ 139. 81

- 140.74

o

. OE+07

. OE+00

—5. 0E+07

T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



~
0 0 0 0 0 0 0 0 0 0 o~ o =)
=) S S S S S S S S =) ) S ¥
¥ ¥ ¥ ¥ ¥ ¥ T T T T ¥ ¥ m
m m m 4] 4] m m @ m m m o S
n o [Te} o [fe} (=} Te} (=] 0 o (=} (=} EJ.
I It < < o o N o - ~ 1 S I
1 1 I . I . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1 . 1
~N__©
g\,
\, M\
./ e
N ]
7\
\._/
/mg
A
oy
.
o
-
e
-
2
o
o L
87 "L
67 "L
05 "L
-
7 | |
372 T0°1
..n;m — - — H\E‘N
L 16 '€
) 62
S
L 20 °2
o 1] ) oo
2 S
3 L
r L
.NL
2 -
] L
S
e 2
5 2
o N
© *
= L]
L 92
A,,
=z L]
&
.m 9] L]
<4 4
=l L

(ppm)

1



hkm2014-1-16—duixiu—pure
C13CPD

126. 07

77.54 CDC13

N
N
~
=

=3
&
<
4

140. 28

~

. 5E+08

7. OE+08

T
je2]

. 5E+08

6. OE+08

T
o

. BE+08

T
<5l

. OE+08

4. 5E+08

4. OE+08

T
w

. 5E+08

T
w

. OE+08

2. 5E+08

T
[\

. OE+08

T
—

. 5E+08

1. OE+08

T
<5l

. OE+07

0. OE+00

—5. OE+07




131217_LJ-white

7.26

87

Oty

T
rS

proton
@@ @t 0 © QI —~cco®
[ R Rt > b 1B
S I
e bl L L L | )
———
SNS%HD
S
- T - T - T - - T -
9.5 9.0 8.5 8.0 7.5

.5

£1 (ppm)

4.

T
©

. BE+08

. OE+08

S5E+08

. OE+08

. BE+08

. OE+08

. BE+08

. OE+08

. OE+07

. OE+00



hkm2013-12—-18-feidaodai
C13CPD

_-Chy

114. 48

159. 54
141.75
140.
140. 37

-
<

< o
PN
e
=~

L

o
3
<
g

I}

1.24

T T T T T
110 100 90 80
f1 (ppm)

52l

w

w

N

N

-

—

o

OE+08

SE+08

OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. OE+07

OE+00

5. OE+07



hkm2014—-1-16—jianjiaji—pure |
PROTON
I 5. OE+08
- 4. bE+08
(\5 L
| | 4. OE+08
o 18,
10/\7/ / \5/ \17
I [ ’
1 13 B 14, 16
7\12/ \15/ L 3. 58+08
CHy i
19
I 3. OE+08
2. BE+08
Yvmooo®m - CHNNOO oI ©®
THBR288L REITLL2RE88S |
o S S S S e S S N S S S S N M S MY S S
L L L L | el 1
T | o orros
I 1. BE+08
I 1. OE+08
5. OE+07
Jt“ l‘ ‘A “‘l - 0. OE+00
RV R J i
>OooCcCcoCo =}
JERRIRVIR I =
e 1 s s B B B B . L s s s SO S L B S I N A LN
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 —0.5 -1.0

1 (ppm)



hkm2014-1-16—jianjiaji-—pure

C13CPD
8,
/\[/ \ﬁ/ \]7
1 P 14 AL
\]2/ \5/
SSESI8 CH,
RS S g T 19
ERhLEE 2
5
2
L e g
N o
SRS
NS
SESaS
©
©
~
PRy
oo Ym0
N = = 00
33558
T T T T T T T T T T T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

5. OE+08

4. 5E+08

4. OE+08

T
w

. BE+08

T

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07




5. OE+08

4. 5E+08

4. OE+08

3. BE+08

3. OE+08

2. 5E+08

2. OE+08

1. BE+08

i+08

1. 0F

5. OE+07

0. OE+00

hkm2014-3-22-aerfa—jiaji—huanhua

PROTON

Fore

(ppm)

fl



hkm2014-3-22—aerfa—jiaji—huanhua
C13CPD

N
= 18
if/g\f/ /\ﬁ/ i
1 P 14 16
N ~.Z
sTgs s 888
ERREE 8 N8
.
3
=}
g
T T T T T T T T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

7. OE+08

T
o

. 5E+08

6. OE+08

5. 5E+08

T
52l

. OE+08

4. 5E+08

4. OE+08

T
o

. BE+08

3. OE+08

2. 5E+08

2. OE+08

T
[

. BE+08

T

. OE+08

5. OE+07

0. OE+00

- —5. OE+07




hkm2014—-3-22—aerfa—ji ji—huanhua
PROTON

L7.26

L 7.36
L 7.35
L7.33

2. 00
1. osli
4.9
4. 9;:{'

. 65
2.63

S
N\ 2. 61

0. 88
0. 86
0. 84

o

1.19

4.5

f1 (ppm)

4.0

7. 5E+08

7. OE+08

6. 5E+08

6. OE+08

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

. BE+08

-

. OE+08

5. OE+07

0. OE+00

—5. OE+07



hkm2014-3-22—aerfa—jiji—huanhua
C13CPD

23, 2 19,
H3C/ \22/ 1\20/ ~ 6\5
24 | |
/4 18,
if/\l/ Y
1 P U _zte
1\12/ ~.&
S
a8
[
(=3
[}
<
©
=
- ~
a o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

9

T
S

T
w

52l

. 5E+08

. OE+08

. 5E+08

. OE+08

. 5E+08

. OE+08

. BE+08

OE+08

. 5E+08

OE+08

. BE+08

. OE+08

. 5E+08

. OE+08

OE+07

. OE+00

5. OE+07



hkm2014-3-22-saifen—-huanhua [
PROTON
4. 5E+08

4. OE+08

3. BE+08

%]
T

omo
© 1018

7.84
7. 66
7.66
7. 64

o © ©
[

7.49
7.47
A\ 7. 45

NN NN
[ S T T T A A A A A
ﬁ#‘l

L7:38
| 7. 26
L 7.13
L7.12
L7. 12
L7. 11
S

T
w

. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. 55

f 1. OE+08

5. OE+07

) LA e L 0. OE+00

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)



hkm2014-3-22-saifen—huanhua
C13CPD

- 7. 5E+08

7. OE+08

. BE+08

—
T
o

~

\_/

™~ ~—g L 6. OE+08
7

16
B \15% | 5. 5E+08

77.54 CDC1:
76.90 CDC13

5. OE+08

4. 5E+08

129. 51
129. 02

/="

4. OE+08

3. BE+08

3. OE+08

2. 5E+08

2. OE+08

T
Jun

. BE+08

1. OE+08

5. OE+07

- 0. OE+00

- —5. OE+07

T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0






hkm2014-3-22-nai-huanhua
PROTON

| \F
T Y
11\12/13 14\1/15\19/20

2
'Z
A
— T T T T T 1T
6. 6.0 5.5 5.0 4.5 4.0 3.5 3.0

(ppm)

7. 0E+08

6. 5E+08

6. OE+08

. BE+08

il

. OE+08

il

4. 5E+08

4. OE+08

@

. 5E+08

w

. OE+08

2. bE+08

2. OE+08

. 5E+08

. OE+08

5. OE+07

0. OE+00

—5. OE+07



OE+08

6.

5. 5E+08

5. OE+08

4. 5E+08

4. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

1. 5E+08

1. OE+08

5. OE+07

0. OE+00

—5. OE+07

hkm2014-3-22-nai—huanhua

C13CPD

2eovl
LT°TIVT
A A
YOIV

A

7

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

f1 (ppm)



hkm2014—4-5—jiajiahua—huanhua—proton

4. 5E+08

45
T
S

. OE+08

3. 5E+08

3. OE+08

2. 5E+08

2. OE+08

F7.63
[7.62
L 7.62

61

6
L 7. 20
L7.19

(7
7.6
r7.h()

1. 5E+08

1. OE+08

5. OE+07

.JM J A J 0. 0E+00

. T . T . T . T . T . T . T . T .
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2
£1 (ppm)




hkm2014-4-5—jiajihua—huanhua

C13CPD [ 9- OE+08

8. OE+08

H3 7. OE+08

6. OE+08

5. OE+08

_-128.89
= 128.18

4. OE+08

T
w

. OE+08

2. OE+08

21.76

1. OE+08

0. OE+00

—1. OE+08

T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0] 10
£1 (ppm)






- 1100000C

- 1000000C

- 9000000
I- 8000000

I- 7000000

I- 6000000

- 5000000

- 4000000

- 3000000

2000000

I 1000000

—100000C

-0

Ge -

68"
68"

NN NN NN NS

[ S S

Wdo.m

_J

Foo e

A

o
>
NN o

f1 (ppm)



pdata/1

o o o o o o [} [} [} o o o o
o o o o o o (=} [} [} (=] o o o o
o (=] (=] (=] (=] (=] o o o (=] (=] (=] (=] (=]
o o o o o o (=} [} [} o o o o o
n o n (=] n o o [} [Te} o [Te] o o Te)
© © [le] n <t <t m (2] N N — — Te) o |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6202 —
1262 — -
g€ ‘56 —
£T0aD L2792
£T0aD 80 °LL
£T000 OF "2L
09 €11 —
¥9 'zl
g0 22T
€1 "221
€L s —=

‘8¢1
‘8¢IT V.
‘0€T \
‘0€T
Vel \

Vel

‘8€IT
ovI
VI

‘8GT T

£1 (ppm)



NOSEY



hkm2014-5-14-aerfa—jiaji-jiayangji—huanhua-new
NOESY

{7.38,2439‘{@

{7403,3.88‘&8

1 (ppm)



hkm2014-5—15—aerfa—jiaji—jiayangji—huanhua

C13CPD
CHs
/6\5/21
14 _ 1
P ~
157 43 2\3/4\7/ X 11
16 18 10
~N e ~N
17 N o
19
Chy a8
20 . A
A5
A
\
2 )
N
5 1 g3
4 5
A0
;
3 2 .
Ao Wy " NSNS PYPRPRRCTIPO PR PR s o g LH\'J W W Wil Ao ’M
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
160 158 156 154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112

1 (ppm)

1. OOE+09

9. O0E+08

8. O0E+08

7. O0E+08

6. OOE+08

5. O0E+08

4. OOE+08

T
w

. OOE+08

2. O0E+08

1. OOE+08

0. OOE+00

—1. OOE+08




NS
P I
16, 18 10,
= ~
17 8\9/ o 9,11
19
1
CH,
hkm2014-5-15-aerfa—jiaji—jiayangji—huanhua 110
2D NMR in CDC13 SeplO 2012 {7.03,113.55
9,11 3 HSQCED h r
k115
9,11
k120
{7.53,125.59
3 {7.66,126. 97 {7 38, 1270 125
14,18 16 3 (7.47, 1
15,17 ‘7,37,130.42}
8,12 {7 53,128, 130
6 8
— k135
J— k140
k145
150
155
10 —
L 160
T T T T T T T T T T T T T T T T T T T T T T T T T T
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7

£2 (ppm)

(ppm)

f1



Cl
/6\5/21H3
I |
1 = 1
N
1 18 10
N7 NN 3 8 12 9, 11
19
5 14,18 1517 o o
20”3 1
;g hkm2014-5-15—aerfa—jiaji—jiayangji—huanhua
2D NMR in CDC13 SeplO 2012
9, " HMBC = . . !
=11
120

0
=
=)
N |
-
s
g —
k|
T
=
S
£1 (ppm)

145
150
15
10 m. il
- 160
m-
=165
T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.9 7.8 7.7 7.6 7.5 7.1 7.3 7.2 7.1 7.0 6.9 6.8 6.7
£2 (ppm)

H-C HSQCED NMR ((400, 101) MHz, CDCl3) § = (2.28 20.32), (2.37 20.24), (2.46 20.30), (3.90 55.27), (3.92 55.28), (7.03 113.55), (7.37



130.42), (7.38 127.04), (7.47 128.71), (7.53 128.66), (7.53 125.59), (7.66 126.97). *H-*C HMBC NMR ((400, 101) MHz, CDCl3) & = (2.35
130.57), (2.37 134.44), (2.37 141.67), (3.90 158.37), (7.01 158.37), (7.03 113.29), (7.03 133.98), (7.35 129.96), (7.37 138.44), (7.37 19.99),
(7.37 141.76), (7.37 158.36), (7.37 126.87), (7.47 128.49), (7.47 128.49), (7.47 140.68), (7.49 128.52), (7.52 127.83), (7.53 134.11), (7.66
138.53), (7.68 126.79).



CH, methoxy group
5/21 proton methyl group
| proton

A .. A

9, 11 § hkm2014-5-15-aerfa-jiaji—jiayangji-huanhua
I 2D NMR in CDCI3 IFeplO 2012 b
HMBC
L 115
L 120
3 1 L 125
14,18 16 3 | I
1 t i
15:47 I I | ' {2.35,130.83 c 130
8,4% 6 L1
6
_ I Ih {2.37,134.44 b
5 3 (:5 L 135
: i
> o
2.35,141.65 L
133 |‘|I |||. {235, 140
4— Cy »
| L 145
L 150
: L 155
10 I" | i
L 160
' 1
L 165
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

£2 (ppm)

£1 (ppm)



131217 _LJ-green
proton

2™\ \5
4, 18,
10/\7/ / \s/ \17
s [ [
: N NN S
= Br 12 15 O
19 20
53
)
'
|
0
8
|
" e
1 y
. e
- o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 5 7. 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 .5

£1 (ppm)

4. OE+08

3. 5E+08

T

. OE+08

2. 5E+08

2. OE+08

T
-

. BE+08

T
—

. OE+08

T
o

OE+07

0. OE+00




hkm2013-12-11-daodai~huanhua—405

C13CPD 7. 5E+08

T
9

. OE+08

T
o

. 5E+08

5 I 6. OE+08

5. 5E+08

77. 54

3 N 5/ e\o/gl—ls
19 20

. OE+08

\
N/
{
N\ /
/
\
y

v
T

4. 5E+08

T
S

. OE+08

T
w

. BE+08

3. OE+08

\ 126. 28
125. 67

114. 45

2. 5E+08

2. OE+08

~

T b
I

1. 5E+08

51

1. OE+08

159.

5. OE+07

l 0. OE+00

—5. OE+07

T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)






DEPT 90

13C NMR (101 MHz, Cq@l& 131.92, 129.22, 128.86, 128.29, 126.11, 125.49, 114.31.

DEPT 90

114. 31

o

. OE+08

o

. 5E+08

o

. OE+08

IS

. BE+08

»

OE+08

w

. BE+08

I

OE+08

N

. 5E+08

N

OE+08

. 5BE+08

. OE+08

o

. OE+07

o

. OE+00

—5. OE+07



12 ahece

e N [ N 1 T T
NN,
| | I |
Bf//11\\1£§§13 1&\\1§§;1Q\\(j//§§kb
21 20
Hs
|
2 N\, J/fk R
| | ) T T
NN,
| | I |
o > NN mnzzaiy
21 20 SN2
,}j 3 ‘ i i
e i H
: LTI
I N
i N b T
Iy )V
T enlras
77‘930 77‘%5 77‘8%0 77‘?95 77‘?90 77“.4%5 77‘6}80 77‘5?535 77‘5%0 135 77‘4% 77‘3‘35 7

1w

F 4 §E168

1. 6E+08
3. 2E+08

1. 4E+08
3. OE+08

1. 2E+08
2. 8E+08
1. OE+08

2. 6E+08
I 8. OE+07

F4: 8E16%
2. 0E+0%

9 8ET68

- —2. OE+07
I 1. 6E+08

F—4. OE+07
1. 4E+08

6. OE+07

1. 2E+08
I —8. OE+07

1. OE+08
- —1. OE+08

- 8,058
= 6106E0GS
I 2108E008
E 2 ofil69®
I —2. OE+08

I 0. OE+00

F—2. 2E+08
F—2. OE+07

- —2. 4E+08

30



hkm2013-12-18-feidaodai -
CI36RR2013-12-18-daodai—tanpu slopros
C13CPD 7
D r 5. 0E+08
23N 6\5 12,10 L 1)5E108
| | 1418 139 15,17
9, / 4, 18 | 4. 0E+08
10/\7/ 3/\/ X £ 2z 3 5
I ] :
1 13 16 Cl iy 1
Br/ 1\ 12/ ~ 15/ ~ O/ 22H3 W [k 3.0E+08
21 20 63 L 3/5E+08
5 ; & 11 | | 2.0E+08
16 4 2 7 8 I L 3/oE+08
e o ! 5
: i : | | : .
I il * a 1. OE+08
| \I/ | z 2H4 = L 2|5E+08
. l “ l LL.AL....._.LLﬁ . IJL L A [} o. o5+00
\ 5 - 20E+08
9. | /|4 18 6 3 L
L 1. 0E+08
T T 5 15,17
I I ||
1 13 14, 16, Cl r
Br/ 1\12/ \15/ \0/22 8 | 2. 0E+08
16 2 20 L 1]0E+08
& ? —\—\ E | I —3. OE+08
L 5/0E+07
L 4. 0E+08
WWW L 0foE+00
L —5. 0E+08
~—T 71T T T 1 1 1 1 1 T 1 1 T T T T T " T " T T T T T " T T T T T T T T T T T T T

160 158 156 154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 116 114 112 110
T T T T T T T T T T T T T T T T T T T T T

T T T
160 158 156 154 152 150 148 146 144 142 140 138 li.glﬁ <pl:i‘g)4 132 130 128 126 124 122 120 118 116 114 112 110 108
£1 (ppm)



hkm2013-12-11-daodai—huanhua—-405
2D NMR in CDC13 SeplO 2012
HSQCED

}

{7.03, 114. 17] {7.04,114. 18}

(7.74,125. 46 (7. 57, 126. 02}
77. 60, 128. 28)

{7. 60, 131. 80,

8.

T T

T T T T T T T T T T T T T T T T T T T T T T T T
8 8.6 84 82 80 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8

£2 (ppm)

60

70

80

90

100

110

120

130

140

1 (ppm)



IH-13C HSQC NMR ((400, 101) MHz, CDCl3) 5 = (3.88 55.37), (7.04 114.18), (7.52 128.93), (7.53 128.78), (7.57 125.93), (7.60 131.80), (7.60
128.28), (7.74 125.43). *H-*C HMBC NMR ((400, 101) MHz, CDCl3) & = (3.89 159.07), (3.90 159.07), (7.03 133.18), (7.05 133.19), (7.50
140.67), (7.53 140.55), (7.58 124.93), (7.60 140.37), (7.60 159.07), (7.62 140.14), (7.74 125.27), (7.76 125.27).
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