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X-ray Crystal Structure data of 4b

A colorless plate 0.120 x 0.040 x 0.040 mm in size was mounted on a Cryoloop with Paratone oil. Data were
collected in a nitrogen gas stream at 100(2) K using phi and omega scans. Crystal-to-detector distance was 50 mm
and exposure time was 10 seconds per frame using a scan width of 1.0°. Data collection was 100.0% complete to
25.000° in q. A total of 18904 reflections were collected covering the indices, -9<=h<=9, -10<=k<=10, -14<=/<=14.
3049 reflections were found to be symmetry independent, with an R;,; of 0.0435. Indexing and unit cell refinement
indicated a primitive, triclinic lattice. The space group was found to be P -1 (No. 2). The data were integrated using
the Bruker SAINT software program and scaled using the SADABS software program. Solution by iterative
methods (SHELXT) produced a complete heavy-atom phasing model consistent with the proposed structure. All
non-hydrogen atoms were refined anisotropically by full-matrix least-squares (SHELXL-2014). All hydrogen atoms
were placed using a riding model. Their positions were constrained relative to their parent atom using the

appropriate HFIX command in SHELXL-2014.
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Table S1. Crystal data and structure refinement for gene334.

X-ray ID
Sample/notebook ID
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.000°
Absorption correction

Max. and min. transmission
Refinement method

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

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

Extinction coefficient

Largest diff. peak and hole

gene334

G02951040

C22H22N20

330.41

100(2) K

0.71073 A

Triclinic

P-1

a=7.9922(5) A o=91.7530(10)°.
b=28.6781(5) A B=97.9670(10)°.
c=12.2571(7) A ¥ =98.9960(10)°.
830.37(9) A3

2

1.322 Mg/m?

0.082 mm!

352

0.120 x 0.040 x 0.040 mm?

1.680 to 25.352°.

-9<=h<=9, -10<=k<=10, -14<=I<=14
18904

3049 [R(int) = 0.0435]

100.0 %

Semi-empirical from equivalents
0.928 and 0.850

Full-matrix least-squares on F2
3049/0/227

1.053

R1=0.0399, wR2 = 0.0969
R1=10.0542, wR2 = 0.1094

n/a

0.194 and -0.314 ¢.A3
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Table S2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for gene334. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
C(1) 3849(2) 5339(2) 6604(1) 18(1)
C(2) 4689(2) 6374(2) 5935(1) 16(1)
C@3) 4281(2) 7217(2) 4949(1) 16(1)
C(4) 2789(2) 7322(2) 4244(1) 17(1)
C(5) 2858(2) 8293(2) 3359(1) 17(1)
C(6) 4433(2) 9165(2) 3195(1) 19(1)
C(7) 5939(2) 9063(2) 3869(1) 18(1)
C(8) 5855(2) 8072(2) 4739(1) 16(1)
C(9) 8997(2) 8299(2) 5634(1) 20(1)
C(10) 9929(2) 7107(2) 6252(1) 20(1)
C(11) 9279(2) 6684(2) 7347(1) 20(1)
C(12) 7360(2) 6201(2) 7153(1) 17(1)
C(13) 6371(2) 5224(2) 7782(1) 17(1)
C(14) 6465(2) 6759(2) 6242(1) 16(1)
C(15) 1332(2) 8403(2) 2583(1) 18(1)
C(16) 1018(2) 9226(2) 1679(1) 24(1)
Cc(17) -757(2) 8805(2) 1261(1) 26(1)
C(18) -1427(2) 7760(2) 1937(1) 24(1)
C(19) 7206(2) 4653(2) 8839(1) 20(1)
C(20) 6116(2) 3424(2) 9415(1) 19(1)
C(21) 7091(2) 3051(2) 10504(1) 22(1)
C(22) 6071(2) 1838(2) 11128(1) 26(1)
N(1) 4652(2) 4795(1) 7505(1) 18(1)
N(2) 7165(2) 7753(1) 5515(1) 17(1)
o(1) -170(1) 7491(1) 2761(1) 22(1)
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Table S3. Bond lengths [A] and angles [°] for gene334.

C(1)-N(1)
C(1)-C(2)
C(1)-H(1)
C(2)-C(14)
C(2)-C(3)
C(3)-C4)
C(3)-C(8)
C4)-C(5)
C(4)-H4)
C(5)-C(6)
C(5)-C(15)
C(6)-C(7)
C(6)-H(6)
C(7N-C(8)
C(7)-H(7)
C(8)-N(2)
C(9)-N(2)
C(9)-C(10)
C(9)-H(9A)
C(9)-H(9B)
C(10)-C(11)
C(10)-H(10A)
C(10)-H(10B)
C(11)-C(12)
C(11)-H(11A)
C(11)-H(11B)

N(I)-C(1)-C(2)
N(1)-C(1)-H(1)
C(2)-C(1)-H(1)
C(1)-C(2)-C(14)
C(1)-C(2)-C(3)
C(14)-C(2)-C(3)

1.3361(19)
1.392(2)
0.9500
1.401(2)
1.457(2)
1.389(2)
1.417(2)
1.396(2)
0.9500
1.406(2)
1.457(2)
1.378(2)
0.9500
1.393(2)
0.9500
1.3812(19)
1.4524(19)
1.527(2)
0.9900
0.9900
1.539(2)
0.9900
0.9900
1.509(2)
0.9900
0.9900

122.95(14)
118.5
118.5
115.31(13)
138.76(14)
105.93(13)
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C(12)-C(14)
C(12)-C(13)
C(13)-N(1)
C(13)-C(19)
C(14)-N(2)
C(15)-C(16)
C(15)-0(1)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-0(1)
C(18)-H(18)
C(19)-C(20)
C(19)-H(19A)
C(19)-H(19B)
C(20)-C(21)
C(20)-H(20A)
C(20)-H(20B)
C(21)-C(22)
C(21)-H(21A)
C(21)-H(21B)
C(22)-H(22A)
C(22)-H(22B)
C(22)-H(22C)

C(4)-C(3)-C(®)
C(4)-C(3)-C(2)
C(8)-C(3)-C(2)
CB3)-C(4)-C(5)
C(3)-C(4)-H(4)
C(5)-C(4)-H(4)

1.383(2)
1.391(2)
1.358(2)
1.508(2)
1.3733(19)
1.352(2)
1.3789(18)
1.426(2)
0.9500
1.346(2)
0.9500
1.3745(19)
0.9500
1.523(2)
0.9900
0.9900
1.520(2)
0.9900
0.9900
1.520(2)
0.9900
0.9900
0.9800
0.9800
0.9800

119.27(13)
134.75(14)
105.99(13)
119.57(14)
120.2
120.2



C(4)-C(5)-C(6)
C(4)-C(5)-C(15)
C(6)-C(5)-C(15)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)-H(6)
C(6)-C(7)-C(8)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
N(2)-C(8)-C(7)
N(2)-C(8)-C(3)
C(7)-C(8)-C(3)
N(2)-C(9)-C(10)
N(2)-C(9)-H(9A)
C(10)-C(9)-H(9A)
N(2)-C(9)-H(9B)
C(10)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(9)-C(10)-C(11)
C(9)-C(10)-H(10A)
C(11)-C(10)-H(10A)
C(9)-C(10)-H(10B)
C(11)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(12)-C(11)-C(10)
C(12)-C(11)-H(11A)
C(10)-C(11)-H(11A)
C(12)-C(11)-H(11B)
C(10)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(14)-C(12)-C(13)
C(14)-C(12)-C(11)
C(13)-C(12)-C(11)
N(1)-C(13)-C(12)
N(1)-C(13)-C(19)

119.70(14)
121.30(14)
118.99(13)
122.01(14)
119.0
119.0
117.65(14)
121.2
121.2
128.88(14)
109.37(13)
121.75(14)
108.87(12)
109.9
109.9
109.9
109.9
108.3
113.45(12)
108.9
108.9
108.9
108.9
107.7
109.98(12)
109.7
109.7
109.7
109.7
108.2
115.48(14)
117.26(13)
127.25(14)
122.71(14)
117.68(13)
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C(12)-C(13)-C(19)
N(2)-C(14)-C(12)
N(2)-C(14)-C(2)
C(12)-C(14)-C(2)
C(16)-C(15)-0(1)
C(16)-C(15)-C(5)
0(1)-C(15)-C(5)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17)
C(16)-C(17)-H(17)
C(17)-C(18)-0(1)
C(17)-C(18)-H(18)
O(1)-C(18)-H(18)
C(13)-C(19)-C(20)
C(13)-C(19)-H(19A)
C(20)-C(19)-H(19A)
C(13)-C(19)-H(19B)
C(20)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20A)
C(19)-C(20)-H(20A)
C(21)-C(20)-H(20B)
C(19)-C(20)-H(20B)
H(20A)-C(20)-H(20B)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21A)
C(22)-C(21)-H(21A)
C(20)-C(21)-H(21B)
C(22)-C(21)-H(21B)
H(21A)-C(21)-H(21B)
C(21)-C(22)-H(22A)

119.57(14)
125.71(14)
110.41(13)
123.88(14)
109.18(14)
134.10(15)
116.71(13)
107.14(15)
126.4
126.4
106.79(15)
126.6
126.6
109.83(14)
125.1
125.1
117.20(13)
108.0
108.0
108.0
108.0
107.2
110.99(13)
109.4
109.4
109.4
109.4
108.0
113.81(13)
108.8
108.8
108.8
108.8
107.7
109.5



C(21)-C(22)-H(22B)
H(22A)-C(22)-H(22B)
C(21)-C(22)-H(22C)
H(22A)-C(22)-H(22C)
H(22B)-C(22)-H(22C)
C(1)-N(1)-C(13)
C(14)-N(2)-C(8)
C(14)-N(2)-C(9)
C(8)-N(2)-C(9)
C(18)-0(1)-C(15)

109.5
109.5
109.5
109.5
109.5
119.60(13)
108.26(12)
121.33(12)
130.41(13)
107.05(12)
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Symmetry transformations used to generate equivalent atoms:

Table S4. Anisotropic displacement parameters (A2x 103)for gene334. The anisotropic

displacement factor exponent takes the form: -2n?[ h2a*2U!!l + . +2 hk a* b* U!? ]

Ull U22 U33 U23 U13 U12
c(1) 17(1) 19(1) 18(1) 2(1) 3(1) 3(1)
CcQ) 18(1) 14(1) 16(1) 1(1) 4(1) 3(1)
C@3) 19(1) 15(1) 15(1) 1(1) 5(1) 4(1)
C(4) 18(1) 15(1) 17(1) o(1) 5(1) 2(1)
C(5) 21(1) 16(1) 14(1) -1(1) 3(1) 4(1)
C(6) 24(1) 16(1) 17(1) 3(1) 5(1) 3(1)
C(7) 19(1) 16(1) 19(1) 3(1) 5(1) 1(1)
C(®) 19(1) 15(1) 16(1) o(1) 3(1) 4(1)
C©9) 17(1) 20(1) 22(1) 2(1) 5(1) o(1)
C(10) 17(1) 20(1) 24(1) 2(1) 5(1) 1(1)
c(11) 19(1) 20(1) 21(1) 5(1) 2(1) 2(1)
C(12) 19(1) 15(1) 17(1) o(1) 2(1) 4(1)
C(13) 19(1) 16(1) 17(1) -1(1) 4(1) 4(1)
C(14) 18(1) 15(1) 16(1) 1(1) 4(1) 2(1)
c(15) 20(1) 16(1) 18(1) o(1) 6(1) 2(1)
C(16) 23(1) 26(1) 23(1) 8(1) 4(1) 3(1)
C(17) 25(1) 32(1) 22(1) 7(1) -1(1) 7(1)
C(18) 20(1) 29(1) 21(1) 3(1) 2(1) 4(1)
C(19) 20(1) 22(1) 18(1) 2(1) 2(1) 3(1)
C(20) 21(1) 18(1) 18(1) 1(1) 2(1) 3(1)
c2l) 22(1) 24(1) 18(1) 3(1) 2(1) 3(1)
C(22) 32(1) 24(1) 21(1) 4(1) 2(1) 1(1)
N(1) 18(1) 18(1) 18(1) 3(1) 3(1) 4(1)
N(2) 17(1) 18(1) 18(1) 5(1) 4(1) 2(1)
o(1) 19(1) 24(1) 21(1) 5(1) 1(1) 1(1)
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Table S5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10%)

for gene334.
X y z U(eq)

H(1) 2652 5006 6412 21
H(4) 1729 6736 4364 20
H(6) 4460 9844 2603 22
H(7) 6997 9649 3744 22
H(%9A) 9282 9326 6049 24
H(9B) 9362 8426 4898 24
H(10A) 11167 7533 6406 24
H(10B) 9791 6144 5772 24
H(11A) 9826 5817 7661 24
H(11B) 9592 7596 7881 24
H(16) 1829 9950 1378 28
H(17) -1353 9188 628 31
H(18) -2593 7281 1857 29
H(19A) 7616 5568 9364 24
H(19B) 8226 4220 8679 24
H(20A) 5059 3812 9552 23
H(20B) 5779 2460 8930 23
H(21A) 7439 4025 10977 26
H(21B) 8146 2668 10358 26
H(22A) 5017 2201 11270 39
H(22B) 6758 1683 11831 39
H(22C) 5782 848 10686 39

S9



[EREELBEIZYE
NNNSGENSSRSE 16000

"

1002
o357
235
233

SR | N et

<
N

15500

CHO 15000

| n-Bu
N // 4500

L4000
[-3500
{-3000
{2500
[-2000
L1500
1000

L-500

100—=
107
100—=

sso]
2211
a5

w | 247
A e
3261

3
°
©
@«
©
o
®
o
3
o
~
o
o
o
o
o
o
o

105 10

N
o
o
o
°
o
°
S

T T T
55, 50 45 40 35 30 25
1 (ppm)

L6500

e
Lr73coce
76.98 C0B

18042
— 1338
— 13716

3

2.

2.
— 801
— 07
—s227
7730 00c8

—ases
—s1s
— 2866
—20
~ 1842
— 1600
—aee

[-6000

15500

{-5000

f-4500

f-4000

13500

{-3000

{2500

{-2000

{1500

{1000

F--500

T T T T T T T T
0 200 190 180 170 160 150 140 130 120 110 ’DD
1 {pom)

S10



—os8

Me

7

3b

n-Bu

333 TEIYERLBRRNREITILITIRAIY pesee

NV

100

102

105

100

108

207

[-6000

15500

[-5000

[-a500

{-4000

[-3500

{-3000

{2500

[-2000

{1500

[-1000

L-500

18444

125685
125.42

<

— 12185

— 1770

5 =

a2
o 2221
5 s

22T

T T
55 50 45 40 35 3.0 2.
11 (opm)

— 10978
— 8228
7781
L7784 cocs
7721 cocs
76.79 DB
4570
— a4
— 2868

13600

{3400

3200

3000

{2800

{2600

{2400

{2200

[-2000

L1800

1600

1400

1200

1000

Gl

[--200

F-400

200

T
190

180

T
170

T
160

T
150

T
140

T
130

120

T T
110 100 920 80 70 60 50 40 30 20 10
1 {ppm)

S11

1
0 -10



{-6000
15500
[-5000
[-4500
[-a000
{3500
[-3000
{2500
{-2000
{1500
L1000

F-500

Lo

F-500
F-3200
[-3000

-2800
-2600
L2400
2200
{-2000
1800
1600
f-1400
1200
{1000
f-800

600

{400

200

F-200

Feee

Fos L
- ore—

Tz o
Fov

arsr—

o sres—

=s0¢

*L il

ose—
< 0000 2201
r< 80006124\
o
ez~ Q47
e Fsiz oees—
e w
=
o
Moo
£
&
= oreoi—
[Fw
L2
3
|
@ yrezi—
509
2N P wesr
869
i~ owaei—
i w1
w
[~
L~ =01
[ =
o8> o
Le
3
o981 —
9
re
o
ra
> w
@ ° i
<
— - s 2
966 @) // A =t
w
Fo
z 3
el

MeO

90

S12

1 {gbm)

110

120

140

150

170 160

180

190

200




s s s s S s s s s s ° s s s S s s s s
3 8 5 8 2 8 2 8 5 8 8 3 5 8 2 8 3 8 3 8 8
bl bl hi hi ? 7 b b i i bl s i hi hi i ? b i 0 ini bl
2
o °
" Le
@ 5
&
o
a L@
4 3
! 6gEL—"
. VoS
Twe | o e
o613 —
: v La
% M\nm vore 9ge—
7 oi—
pt
Y
o o
o= Foz [
B Tovw
&5 Lo Lsr—
iz &
B
€
Lo
3
o
[Me
Le £1900 9294
< 60008124 =
L 61000 b2
e
== oz awes—
o w
<
Le
3
E
£
g
L o=
3 o
o AN _—
AN
=] e
Ls E
ogz1t
it
Le
© S85gH
o0seL >
vou
mqu
294
- o
a0 Le oo —
i e [ R
ol
i
veir ot areet—
o Lw
o 2
ri— =01
U5
L67L: wr -2
05/ e
s
st — —_—
Lo roi— 2
2
S
Q
< o
o ©
£ \
O, Le
3
— ° ve—
(]
. z o
o56— oor |3
w
re
w
Q

-10

T T T T T T T T
180 170 160 150 140 130 120 110 100 90
11 (ppm)

T
190

513



< < < < < < <
g g g g g g 5 <
g g g g g ] g g
g g g g & 5 g § -
o~
v50—= Fooe
060~
2
:
EAS
4R :
e Feovr
i
il
idt
&
it
it Fozz
i
9 Frev
v_
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
. _—
5> T
s
-
_IW w0
erL Fso
b
w7
o 0
=3
@Q
<
o I :
wo o oot
r \
@
zZ ~©
866— Foor

Br-

f-1400
F-1300

1200

L1100

f-1000

F-900

1800

L700

F-600

F-500

L300

200

F100

100

20

25

Lgs—

40

sou e
009200\
it

15 »»*

L9za—

T
581 o ? 45

6.0

0 ozveL—

10.0

T
105

0

T
100 90

11 {ppm)

T
10

T T T
160 150 140

T
170

514



17000
16000
15000
14000
13000
12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000
1000

ro

r-1000

)
20

il

[ IN
2N
<
e

~
©
i

=

66—

]
o)
=

Eeee
Free

Forz
Flov

Evee

6L

Wmo.f
L0'L
S0l

Eoo1

E oL

756 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

8.0

8.5

105 10.0 95 90

.0

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

1000

B6LEL—
6L9L—
09'8L~"
6eLze—

°L8T—
og’le—

eLGr—

9866 —

o€ L~
s
1578—

6L'76—

V0Tl —

Lr8LL~
9561~
L0°€TL—

0€'8EL—

vLLSL—

9578l —

-10

190 180 170 160 150 140 130 120 110f1oo 90 80 70 60 50 40 30 20 10
1 (ppm)

10 200

S15



L7500

L7000
F-6500
L6000
L5500
L5000

L4500
f-3s00
[-3000
F-2500
[-2000

L1500
F-1000
00

RRNARAANPER NIRRT ——

o051 —
0a"
sra—

e~
sEa—=

oo —

n-Bu

N\

CHO

MeO,C

i

T

e
Tsov

Feoz

=00t

95

105

100

0

f-3800
[-3600

f-3400

F-3200

[-3000

F-2800

[-2600

L2400

L2200

f-2000

F-1800

F-1600

f-1400

1200

F-1000

F-800

F-600

orsr—

s0zs—

€002 8202

0008922
s578—

1z —

oL —

151z ="

ozio—

sve—

T
170

180

190

o 15m)

150 140

160

200

0

S16



CHO

AN

3h

— 1002

CH,OMe

gaszazsarssvssannaanuan

340

ﬁwzeess

215
225

112000

{11000

{10000

L9000

[-8000

{7000

16000

15000

{-4000

13000

2000

1000

f--1000

105

T
10.0 95

— 18444

T T
5.! 5.0 45 4.0
1 Gomy

76.04 COCIB

— 13912
— 13707
1021
77.65
7762 CDCI3
77.18 CDCI

—8471

£
<

—s0.94
— 5738

4552

2815

1587

05

0.0

05

[-9000

1-8500

1-8000

L7500

{7000

16500

[-6000

[-5500

[-5000

[-4500

{4000

{3500

{3000

[-2500

[-2000

[-1500

{1000

1500

10

T
200

T
190 180

T
170

T T T T T T T
160 150 140 130 120 110 100
1 (ppm)

S17



16000

15000
14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000

Nm.J

CHO

CH,CH,CH,OTHP

AN

Foov

960
K6z

02
E69€
60

Fo02

FvoC

/0T
E00'L

oLz
B0l
=160

E00'L

260

756 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

8.0

8.5

105 10.0 95 90

.0

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000

€8Sl
mr.er
VLBl~
09'SZ:
[ 7A:14
mm.muﬂ
98°0€—7
F:w\

98'Gr—

8r'79—
L1'99—

°T8L—
§8'18—

£0'66—

8LOLL—

e
N
LO'ETL~
oLvelL—,
voseL/

STLEL~
6L'8EL—

0Lvy8L—

-10

190 180 170 160 150 140 130 120 110f1oo 90 80 70 60 50 40 30 20 10
1 (ppm)

10 200

518



8 8 g 8 8 8 g 8 8 8 g 8 s S
8 g 2 g 8 g g g g g g 8 8 8
g g 2 8 g g 8 8 g 8 2 8 g o 7
i i i ? i i ? 7 i i i i ? i i
e
5%
i% Troee
A
mmwu\
g
G Foz
:N\
i
QZW \N To0z
44
'
i
j
i
i
j
i
7
i
i
i
i
i
i
j
§
i
a
a
Wi
a
a
a __J
a
A Fus
L~ F-soe
>
i
j
i— =060
oo
e
155
%0
%o
s 060
ies
e
iEs
e
<
wor— o o0t
I //
O

T
10.0

T
105

25

3.0

T T
60 55 50 a5 4.0
11 (opm)

6.5

T
8.0 7.0

T
9.0

9.5

{1800
F1700

{1600

1500

{1400

{1300

1200

1100

1000

f-900

{800

L-700

{600
£-500
{400
{300
{200
{100

{100

200

699L—

orse—

vrar—

£000 9992~
€000 6024 —=
8000 1522~

eras—

98—

800H—

vev—

N N

-10

T T T T T T T T
190 180 170 160 150 140 130 120 110 1 80
f1 (ppm)

T
200

10

S19



34000

32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000
8000
6000
4000
2000
ro

r-2000

25000

98'L
88l
88l

0611
06'L1
06'L 1
107
107
807
807
0Lz
1221
222
[7aa

forarA)

ST

8cC

CH,CH,CH,Ph

AN

CHO

Esoz
Eue
Ty

EL07T

Fuz

e
Eser
BgolL

=20l

=00l

EEe0'L

756 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

8.0

8.5

9.0

105 10.0 95

.0

L9~
6E'8L—

18'8C—
9L/0e"
L0GE—

8867 —

8L —
90C8—

L0l —
[Z8LL
agzzL
B.mﬁ/
A
299217

oLzl
£5°82L
19821
ov sl

£9°8EL
L9'1pL

99v8L—

20000
15000
10000
5000

60 50 40 30 20 10 o -10

70

80

180 170 160 150 140 130 120 110 100 90
1 (ppm)
S20

190

210 200




g 8 g 8 g 8 8 8 3
g g H g g g 8 g g
hi 1 b b i i T i ik ?
w0
£60—= Fuee
60"
Lo
Toez
Trev
-
0 —= Fuz
a0v"
2y
£9s. Teiz
@.WN.
-
o _—
o
vre— > — oo
Q
<
z \ =

3.0

. . . . 4
6.5 6.0 51 (opmp® 5

7.0

10.0 9.5 9.0

105

16000
{5500

|-5000

L4500

{-4000

13500

13000

L2500

{2000

L1500

{1000

{500

{--500

sgBr—

aogozges

6000 €220\
Fm

P e
w0 —

80801 —

seser~"
sroeL—
[N

2vse—

170

S21

11 {55m)

150

160

200 190 180

10



2335 299 cerovzon-geesrez 9395 Py

N AN [ aoco

978

7500
L7000

CHO

| | n-Bu 16500
MeO,C™ N Z Leoco
15500
{5000
{4500
{4000
13500
[-3000
{2500
12000
{1500

L1000

{500

T [--500

100
102—x
10—
2n-T
205

a0
221
T e

o
a
o
@
o
@
o
S
o
©
o
&
B
o
@
°
o
S
o

T T T T T
105 100 95 9.0 85 8.0 75 7.0 6.5 6.0 551 opmp® 4.

{-4000

7759 coc
76.74CDCI3

—3103

— 2982

— 2188

—tesss
— 16080

— 13954
252
iz

— 77
77,16 Gocs
X

—s188
7791

£

— 5140

—a871

[-3800

{3600

[-3400

{3200

13000

[-2800

[-2600

[-2400

{2200

[-2000

{1800

11600

{1400

1200

[-1000

T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 1%
1 (ppm)

S22



-5000

1-4500

1-4000

-3500

-3000

-2500

12000

=1500

1000

-500

-500

PRRRRERNNEG

BEBRRERRR

&

Sl ==

B2
692
%37

e—z=
857

2
Brr—=
izr"

1206—

1a

SOV [N

Foe

Troez
Fise

oz

Fue
Fo0z

=000
o0z

o0t

001

5.0
1 (ppm)

55

T
6.0

T
10.0 95

T
10.5

2100
2000

1900

1800

=1700

1600

1500

1400

1300

1200

1100

-1000

900

L-800

700

1600

{500
[-400
{-300
{200
f-100
o

f--100

F-200

wyl—

680r—

J—
BB

vssRl—
evovi~"
19g71—

Loes—

JWWWWW mewwwww RSO W0 N0 W oo

-10

T T T T T T T T T
180 170 160 150 140 130 120 110 100 20
1 (ppm)

T
190

10

523



RERER

suase

A
i e e e

32228
I

87

H

P
e/

o5L—

26—

F-ee

Alims

Loz
Lo

e

Eiee

Foez
Feee

Fuee

Feez

=1

=00t

15

2.0

25

40

45

5.0

6.0 5% (opmf

6.5

85

{1400

{1300

L1200
L1100
{1000
f-900
(800
(700
(600
(-500
(400
(300
(200
100

{100

po—
BRYL

BB Ts—

ety ijwmwwmm WMWWWWWWWWWWWJ va

-10

110 1% 2 80 70 60 50
11 (ppm)

120

190 180 170 160 150

200

524



g g o o o s s ° o o ° 2
& 8 sz = sz 'z 3z s 3 s s g
b= = 8 8 R 3 3 g 8 5 e o -
L L 1 I ] L Il 1 [ 1 L 1 L
.
x
£
z
£
4
g
ey Fore
g
89
g
;
i
i@ Frez
i
i
o Foee
i
i
i
%
o Fos
3
£
AN Tz
s6z— Fa0z
£6E— LL E10E
g1 [
SLy—= Faz
twn\\
o
s
Mvh Fz201
4
87 o
N
097> 00')
£06— —_— 001
(%)
e

MeO

)5.0

5’5?1 (ppm)

-05

0.0

4.0

45

100 9.5 9.0 85 8.0 75 70 6.5 6.0

10.5

L1400
{1300

1200

=1100

1000

f-900

800

=700

600

1-500

400

{-300
200
=100

{100

607 —

eIz~
orzz—=
secz—"

vree—
rve—

avor—

8095—

€000 699/~
€000 S0 2L —=
€000 8r 2t~

66171 —

shgeL—

2reel—
6zeri—

08751 —
vevel—

L1

190 180 170 160 150 140 130 120 110 100 % 80 70
1 {ppm)

200

S25



ugoooUgoouugo
g g g g g 8 g 8 g g g g g g 8
% 08 0% R Y Y R % % 8 % % 8 9 F
e
B Foe
&
4
=
s Fore
e Faz
%
£\
o e
e
w/
MWMW Eoe
=
e
57
[ J
j1a
sy H\
i
[l o
g
& =
g

Feot
b7
a7
06— Fo0t

©
2

-05

0.0

20

25

X . . 44 4l
6.0 5. ﬁ‘ 1ppm)5 0 5 0

6.5

70

10.0 95 9.0

10.5

{1400

{1300

1200

1100

11000

f-900

800

700

600

1-500

{400

{-300
200

f-100
0

f--100

PR

esoel—
8681 —
roer—

W@thmwmw

-10

; \
00 90 80
it {5om)

110

526



40000

35000

30000

25000

{20000

15000

10000

5000

10000000

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000
1000000

~-1000000

@0y
833
33o

ribr
-

Feoz

Feoz
Feoz

Feoz

Fsso

100 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

10.5

1.0

f1 (ppm)

00—

Tyl —

[N
vz
sz

0ZeE —
Tre—

9'0F —

9L
0L
T

£

6'€ST —

-10

90
f1 (ppm)

T
100

110

S27



7 % G N\ R e L7000

& 53 835883 22z @ 252588 GBASRARLRRINNIRRBITIYIHEES
I

{6500

MeO

[-2500

{1500

{1000

500

1051

2161

201
3121

4 20z
2153
2121
2221
2]

°
°
by
°
°

25 20 15

s
o
»
o
©
@
@
o

T
6.0

T T
55 5.0
1 (ppm)

o
~
B
o
>
b

T T T
105 100 95 9.0 85 EX

PP
888
- ] g 2 593 g g g2 ges g 400
g 3 938 H g RRE g ¢ 28 885 = r
[ 1\ I A\ I e N2
1300
~1200
1100
[-1000
{-900
{-800
700
Le0o
{-500
[-400
{~300
{-200
=100
Wi
100
T T , T , , , T T T ; ; ; , y y ; ; ; ; , )
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 80 50 40 30 20 10 o -10

11 (ppm)

528



24000

23000
{22000
21000
20000
19000
18000
17000

16000

15000
19 14000
13000
12000
11000
{10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

—

O

r-1000

1.0
193
1029
2069
3.003
2,071

F-2000

—— T T 1 T T T T T T T T T T T T T T T T T T T
2.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

f1 (ppm)

7000000

167.6
154.3
1442
1407
1397
1274
— 1255
1213
<1207
— 1155
~113.4
— 1104
77.3
77.2
77.0
76.7
52.2
—a0.7
342
—320
228
221
—141
0.0

Noas

6500000
6000000
5500000
5000000
4500000
4000000
3500000
3000000
2500000
2000000

1500000

S P T

- -500000

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)
S29



34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000
6000
4000
2000

-2000

1h

Fooz

Feoe
Fooe

Feoe

70T
mm.o
6°0

Feso

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

9.5

2.0

f1 (ppm)

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1500000

1000000

500000

~-500000

00—

T~
o

85—

6'€L
L9 /

0L
T
€L

-10

180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

190

S30



850

800

r750

r700

650

600

550

500

450

400

350

300

250

200

150

100

r50
0

r-50

e

o
I
=
O
N
I
Q
N
I
[
N
I
[&]

Fore
Fozz
Fooz
Fvee

Fes
Fsou

=roz

880

750
o
Hge

960

=560

7.0

75

T T T
9.0 85

1056 100 95

0.0 -05

05

60 55 50 45 40 35 30 25 20 15 10

6.5

8.0

.0

1 (ppm)

1900
1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

r700

600

500

400

300

200

omm_
Nm,&
qm.qu
99'62~_
98'62
£6'6C
86'08
pO'LE

6907 —

85C79—
LTL9—

€0'66—

9£'80L—
€5°ELL
L29LL
81021

A
os1zL"
£097L—

S6'6EL~_
ee0rL~"
80'erl”"

87'ZGL—

-10

190 180 170 160 150 140 130 120 110 f1300)90 80 70 60 50 40 30 20 10
ppm;

10 200

S31



20000
19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000
4000
3000
2000
1000

60T
oLe

[4%4
e
€Lz
0£Z
0e'Z
£
1£7
€€7
€ET
2L
LT
9L
€67
€6'C
€6'Z
76T
S6°C
562
96
6T

oLty
8L L

————

sz

9z
9T L
eaa
2L
121
82
82
822
822
62'L)
67,
og'2]
og'2]
og'2]
8¢
L8]
8€L
6eL]
6]
ov'z]
ov's]
e
8v'L
sv'L
6v'L
og
og
og
s
g
s
106

S

f=
o
&
I
(&)
™
I
Q
N
I
&)

1k

Es0c
Faz

Fozz
ey

o6l

H\mm €

Ly
=-50'L
%oo.ﬁ

ool

E-660

756 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)

8.0

8.5

105 10.0 95 90

.0

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000

09'Le~
6z7e"

15'1e—
SOveE—
8658~
99'0r—

o

|

94'80L
SEELL
9Z'9LL
zvoﬁ/
wN._\N_\/
691zIL
£8'52L
IR
0r'8ZL:
09821
L8'6EL
RSA
08Zrl—7
eoert’

£9'25L—

-10

190 180 170 160 150 140 130 120 110f1oo 90 80 70 60 50 40 30 20 10
1 (ppm)

10 200

S32



11

871

7.08
<7

647
646

<

414
412
410

<.
X

200

E
200

206
213

sos]

2]

Fazuu

L4000

13800

[-3600

13400

13200

13000

{2800

12600

[-2400

{2200

2000

L1800

11600

L1400

{1200

1000

[-800

{600

[-400

{200

[--200

— 14806

— 14024
—1asr

— 12692

T
65

—totar

6.0

T T
5.! 5.0 45
1 Gomy

99.90

40

77,50 CDCI3
77.07 CDCI3
7665 CDCI3

_

e

— 4355

20

3356

—s3

a7 2s ]

2279
<aeo
2128

=

— 1409

05

0.0

05

{1500

{1400

{-1300

1200

1100

1000

{900

1800

[-700

1600

F-500

{400

{300

{200

L-100

100

0

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
10

; ‘
00 90
it {56m)

S33

10



L7000

16500

16000

{5500

15000

{4500

14000

{3500

13000

{2500

{2000

{1500
L1000
£-500

{--500

seL—

g8 —

Fwne

Fore
Toecc

oz

52z
zz

=62

E-i02

=160

Eo0t

-0.5

0.0

5.0 45
)

1 (ppm

55

105 100 95

0

(1200
1100
(1000
(-900
(800
(700
L-e00
(-500
(400
(300
(200
F-100

{--100

BovL—

vZ 1~

9z
6L mwv

s0ze—

sree—

er—

s—

£1000 ¥9 92~

£000 L022—=
00 sv22~

Sr8oL—

4 N

a5vH—

sreH—

eguzL—

6L0r—

orzr—

8905 —

i

@ —

-10

30

60

70

200 190 180 170 160 150 140 130 120 110 100 %
f1 (ppm)

0

S34



90000
180000

- 70000

- 60000
50000
- 40000
30000
{20000

- 10000

sL0
L0
L0

I —

$6°0 7
9670
86°0
86°0
660
660
007
007
10T
10
207
201
201
€07
™
&'
&'
SbT
1
[7as
[
€Lt
€Lt
s
vt
[
LT
ot
Ut
u
8T
60
a5
€T
x4
x4
bET
SET
167
€67
s6T
00'e
00'E
00°€

L0
L0
0
8L'0
8.0
8L'0
6L°0

T0E
z0'€
z0'€
€0
X3
Tt
Tt
Tt
8Tt
9TL
9L
9L
pzaa
pzaa
pzaa
zara
@7
8TL
8L
8L
8L
8L
8L
$0'6
506

506

E
Q
<

9T
0'€
9'7

To,u

=957

F+eo

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 15 1.0 0.5 0.0 -0.5

10.5

f1 (ppm)

|- 3UUUULU
2800000

{- 2600000

I-2400000

2200000

{~2000000

- 1800000

- 1600000

1400000

1200000

1000000

800000

600000

{~400000

200000

- -200000

§6'8 —

90T ~
2551 —
N
e —
ez
26T~
orze~
wee—

15°0F —

oLoL
o

TiL
3274

TZ°E0T —
€80T —

et
16'STT
sT8IT
99 T2 G~
SEPTIB_

8

.5 zhangh34

THEPTE—

&
-3
]
=
a
<)
3
]
o
a
o]
o
c
g
o
¥
]
4
Q
@&
4
<
G

68828-114-1H

-10

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

170

S35



8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500
=500

60'6—

ALy

Fiee

€07
T

W 07

w0
860

001
5670

Foot

Fsso

5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0

5.5
f1 (ppm)

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

1800
1700
1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400
300
200
00
-100

80Pl —
6012
bze W
e

opeE—
9RTHE—

90—

EDAD 659

e

€200 £¥LL

sgET—
SL801~_
69T~
ETETI
ZroI~
£5'91T~
6121~ _
BEWT—
oreet

bS66T
5666 W
e

geehl

LEEST~—
[4:2 1 Sl

WWMWWM Wi

T
100

T
-10

50

T T T T T T T T
180 170 160 150 140 130 120 110 90 80
f1 (ppm)

T
190

S36



