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General Procedures. All reactions were carried out in flame-dried glassware using
standard Schlenk techniques. DMF (dimethylformamide), DMSO (dimethyl sulfoxide) and
PhCl were dried with 4A molecular sieves for a week before distillation under reduced
pressure. Other solvents were freshly distilled from sodium benzophenone ketyl immediately
prior to use. *H, *3C, and *'B NMR spectra were recorded on a Bruker DPX 400 spectrometer
at 400, 100 and 128 MHz, respectively. All chemical shifts were reported in & units with
references to the residual solvent resonances of the deuterated solvents for proton and carbon
chemical shifts, and to external BF3;-OEt, (0.00 ppm) for boron chemical shifts. High
resolution mass spectra (HRMS) were obtained on a Thermo Finnigan MAT 95 XL
spectrometer. Carboranyl carboxylic acids 1* and A’? were prepared according to literature
methods. All other chemicals were purchased from either Aldrich or Acros Chemical Co. and

used as received unless otherwise specified.

Detailed Optimization Experiments.

Table S1 Optimization of reaction conditions®

H O catalyst NS
OH ]\ additive H
¥ Q\ 2 eq base
3 eq Cu(OAc),
1a Tol./temp./12 h 3a
entry catalyst (%) additive (%) base  temp. (°C) 3a (%)b
1 Pd(OAc); (10) - K2HPO4 110 messy
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2C

10

11

12

13

14

15

16

17

18

19

20

21

22

Pd(OAc), (10)
[CP*RNCL]; (5)
[CP*RNCL,]; (5)
[CP*RNCL]; (5)
[CP*RNCL,]; (5)
[CP*RNCL]; (5)
[CP*RNCL,], (5)
[CP*RNCL,]; (5)
[CP*RNCL,]; (5)
[Cp*IrCl:]2 (5)
[Cp*IrCl2]2 (5)
[Cp*IrCl:]2 (5)
[Cp*IrCl2]2 (5)
[Cp*IrCl2]2 (5)
[Cp*IrCl]2 (5)
[Cp*IrCl:]2 (5)
[Cp*IrCl:]2 (5)
[Cp*IrCl:]2 (5)
[Cp*IrCl2]2 (5)
[Cp*IrCl2]2 (5)

[Cp*IrCl2]2 (5)

AgSbFs (20)
AgNTf, (20)

AgOAc (20)

AgNTf; (20)
AgNTf; (20)
AgNTH, (20)
AgOAc (20)
AgSbFs (20)
AgBF; (20)
AgPFs (20)
AgNTf; (20)
AgNTH, (20)
AgNTH, (20)

Zn(NTf2)2 (20)
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140
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140

140
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23°  [Cp*IrCly, (5) AgNTf, (20) Li,COs 140 trace

24%  [Cp*IrCly]; (5) AgNTH, (20) Li,COs 140 -
25°  [Cp*IrCly], (5) AgNTH;, (20) Li,COs 140 -
26" [Cp*IrCly], (5) AgNTf, (20) Li,COs3 140 51
27 [Cp*IICly], (5)  AgNTf, (10) + AgOAC (10)  Li,COs 140 79
28 [Cp*IrCly]2 (5)  AgNTf; (20) + AgOAcC (20) Li,COs 140 72
299 [Cp*IrCly]; (5)  AgNTf, (10) + AgOAc (10)  Li,COs 130 86
309" [Cp*IrCl]2 (5)  AgNTf, (5) + AgOAc (5)  Li,COs 130 65

# Reactions were conducted using 0.05 mmol of 1a and 1.00 mmol of 2-methylthiophene in 2
mL of toluene in a closed flask; AgNTf, = silver bis(trifluoromethanesulfonyl)imide,
Zn(NTf,), = zinc di[bis(trifluoromethylsulfonyl)imide]. * GC yield. ¢ 2 equiv of Ag,CO3 was
used as the oxidant. © DMF was used as the solvent. ® DMSO was used as the solvent. " PhClI

was used as the solvent. ¢ Reaction time was 24 h." 2.5 mol% [Cp*IrCl,], was used.

Preparation of B(4)-Thienylated-o-Carboranes (3). A Representative Procedure.
o-Carborane monocarboxylic acid 1 (0.10 mmol), [Cp*IrCl;], (0.005 mmol), AgNTf, (0.01
mmol), AgOAc (0.01 mmol), Li,CO3 (0.20 mmol), Cu(OAc), (0.30 mmol), and thiophene
(0.20-2.00 mmol) were mixed in toluene (5 mL) under Ar. The resulting mixture was heated
in a closed flask at 130-160 °C for 24 h. After hydrolysis with water (10 mL) and extraction
with diethyl ether (10 mL x 3), the ether solutions were combined and concentrated to

dryness in vacuo. The residue was subjected to flash column chromatography on silica gel
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(230-400 mesh) using n-hexane and ethyl acetate (100/1 in v/v) as eluent to give the product

The B(4)-selectivity in 30 was unambiguously confirmed by single-crystal X-ray
analyses. The B(4)-selectivity for other products was inferred from the similarity of *'B NMR
spectra. It was noted that the relative integration of the cage CHs3; peak was higher than 3
because of the overlap with broad B-H resonances.

3a: Yield 81%. Colorless oil. *H NMR (400 MHz, CDCls): 6 7.02 (d, J = 3.2 Hz,
1H), 6.72 (d, J = 3.2 Hz, 1H) (thienyl H), 3.74 (s, 1H) (cage H), 2.48 (s, 3H), 2.08
(s, 3H) (CH3). *C{*H} NMR (100 MHz, CDCl,): 5 144.2, 134.0, 126.8 (thienyl
C), 71.2, 63.0 (cage C), 26.1, 15.3 (CHs3). *'B{*H} NMR (128 MHz, CDCl5): & -2.1 (1B), -5.4
(1B) (B-C), -6.1 (1B), -9.0 (1B), -10.3 (1B), -11.7 (4B), -14.0 (1B). HRMS: m/z calcd for
CgH1sB10S [M]": 254.2127. Found: 254.2129.
3b: Yield 62%. Colorless oil. *H NMR (400 MHz, CDCls): & 7.42 (d, J = 4.8 Hz,
H 1H), 7.24 (d, J = 3.2 Hz, 1H), 7.08 (dd, J = 3.2, 4.8 Hz, 1H) (thienyl H), 3.78 (s,
1H) (cage H), 2.09 (s, 3H) (CHs). ®*C{*H} NMR (100 MHz, CDCls): & 133.9,
129.4, 128.3 (thienyl C), 71.4, 63.0 (cage C), 26.1 (CHs). *B{*H} NMR (128 MHz, CDCls):
§-2.0 (1B), -5.4 (1B) (B-C), -6.1 (1B), -9.0 (1B), -10.2 (1B), -11.5 (4B), -13.8 (1B). HRMS:
m/z calcd for C7H16B10S [M]: 240.1970. Found: 240.1972.
_ Bt 3c: Yield 92%. Colorless oil. ‘*H NMR (400 MHz, CDCls3): 6 7.05 (d, J = 3.2 Hz,
S

1H), 6.76 (d, J = 2.4 Hz, 1H) (thienyl H), 3.75 (s, 1H) (cage H), 2.84 (g, J = 7.6
H

Hz, 2H) (Et), 2.08 (s, 3H) (CH3), 1.31 (t, J = 7.6 Hz, 3H) (Et). *C{*H} NMR
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(100 MHz, CDCls): & 152.0, 133.8, 124.9 (thienyl C), 71.2, 63.0 (cage C), 26.1 (CH3), 23.5,
16.1 (Et). "B{'H} NMR (128 MHz, CDCls): 6 -1.7 (1B), -4.9 (1B) (B-C), -5.8 (1B), -8.7
(1B), -9.9 (1B), -11.3 (4B), -13.6 (1B). HRMS: m/z calcd for CoH20B10S [M]*: 268.2283.
Found: 268.2281.
_ "BU 3d: Yield 86%. Colorless oil. 'H NMR (400 MHz, CDCl3): 6 7.04 (d, J = 3.6 Hz,
S
1H), 6.74 (d, J = 3.2 Hz, 1H) (thienyl H), 3.75 (s, 1H) (cage H), 2.80 (t, J = 7.6
H
Hz, 2H) ("Bu), 2.08 (s, 3H) (CHs) 1.65 (m, 2H), 1.40 (m, 2H), 0.94 (t, J = 7.6 Hz,
3H) ("Bu). ®*C{"H} NMR (100 MHz, CDCls): & 150.4, 133.8, 125.5 (thienyl C), 71.2, 63.0
(cage C), 34.0, 29.8, 26.1, 22.4, 14.0 (CH3 & "Bu). *B{*H} NMR (128 MHz, CDCl;): & -2.1
(1B), -5.3 (1B) (B-C), -6.1 (1B), -9.0 (1B), -10.3 (1B), -11.7 (4B), -14.0 (1B). HRMS: m/z
calcd for C11H24Blos [M]+Z 296.2602. Found: 296.2605.
_ €l 3e: Yield 70%. Colorless oil. ‘*H NMR (400 MHz, CDCl3): 6 6.99 (d, J = 3.6 Hz,
S
1H), 6.86 (d, J = 3.2 Hz, 1H) (thienyl H), 3.75 (s, 1H) (cage H), 2.09 (s, 3H)
H
(CH3). *C{*H} NMR (100 MHz, CDCls): 5 133.3, 133.2, 127.5 (thienyl C), 71.2,
62.8 (cage C), 26.1 (CHs). *B{*H} NMR (128 MHz, CDCls): & -1.8 (1B), -6.1 (2B) (B-C &
B-H), -9.1 (1B), -10.1 (1B), -11.5 (4B), -13.6 (1B). HRMS: m/z calcd for C;H15B10SCI [M]*:
275.1558. Found: 275.15509.
_ COEL 3¢ Yield 76%. Colorless oil. *H NMR (400 MHz, CDCl3): 6 7.71 (d, J = 3.6
S
Hz, 1H), 7.18 (d, J = 3.6 Hz, 1H) (thienyl H), 4.33 (q, J = 7.2 Hz, 2H) (EY),

3.82 (s, 1H) (cage H), 2.10 (s, 3H) (CH3), 1.36 (t, J = 7.2 Hz, 3H) (Et). “*C{*H}

NMR (100 MHz, CDCly): & 162.2 (C=0), 137.4, 134.2, 134.0 (thienyl C), 71.6, 62.8 (cage
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C), 61.3 (Et), 26.1 (CH3), 14.5 (Et). *'B{*H} NMR (128 MHz, CDCls): § -1.8 (1B), -6.2 (2B)
(B-C & B-H), -8.9 (1B), -9.9 (1B), -11.4 (4B), -13.3 (1B). HRMS: m/z calcd for

C1oH20B10S0; [M]*: 312.2182. Found: 312.2184.
Ph' 3g: Yield 90%. White solid. *H NMR (400 MHz, CDCls): § 7.59 (m, 2H), 7.37 (t,

LS

] J = 7.6 Hz, 2H), 7.27 (m, 2H), 7.19 (d, J = 3.2 Hz, 1H) (aryl H), 3.79 (s, 1H)
(cage H), 2.09 (s, 3H) (CHa). *C{*H} NMR (100 MHz, CDCls): § 148.5, 134.8,
134.4, 129.0, 127.7, 126.0, 124.4 (aryl C), 71.4, 62.9 (cage C), 26.0 (CHs). "B{*H} NMR
(128 MHz, CDCls): & -2.0 (1B), -6.1 (2B) (B-C & B-H), -9.0 (1B), -10.1 (1B), -11.5 (4B),

-13.7 (1B). HRMS: m/z calcd for C13H20B10S [M]": 316.2289. Found: 316.2292.

€OzMe 31 vield 38%. Colorless oil. *H NMR (400 MHz, CDCl3): 6 7.73 (d, J = 15.6
\
— Hz, 1H) (alkenyl H), 7.19 (d, J = 3.2 Hz, 1H), 7.15 (d, J = 3.2 Hz, 1H)
S
H (thienyl H), 6.22 (d, J = 16.0 Hz, 1H) (alkenyl H), 3.78 (m, 4H) (cage H &

CHs), 2.10 (s, 3H) (CH3). *C{*H} NMR (100 MHz, CDCls): & 167.5 (C=0),

143.2, 137.1, 134.6, 132.1, 116.8 (thienyl & alkenyl C), 71.5, 62.8 (cage C), 51.8, 26.1

(CHs). "B{*H} NMR (128 MHz, CDCls): 6 -1.9 (1B), -6.2 (2B) (B-C & B-H), -9.1 (1B),

-10.1 (1B), -11.5 (5B). HRMS: m/z calcd for Ci1H20B10SO, [M]": 324.2187. Found:
324.2186.

3i: Yield 76%. Colorless oil. *H NMR (400 MHz, CDCls): & 7.04 (s, 1H), 6.98 (s,

1H) (thienyl H), 3.76 (s, 1H) (cage H), 2.25 (s, 3H), 2.08 (s, 3H) (CHs). *C{*H}

NMR (100 MHz, CDCls): & 139.1, 136.4, 124.9 (thienyl C), 71.3, 62.9 (cage C),

26.1, 15.4 (CHs). *B{*H} NMR (128 MHz, CDCls): 5 -2.1 (1B), -5.4 (1B) (B-C), -6.1 (1B),
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9.0 (1B), -10.2 (1B), -11.6 (4B), -13.9 (1B). HRMS: m/z calcd for CgHisB1S [M]*:
254.2127. Found: 254.2128.
Cl 3j: Yield 66%. Colorless oil. *H NMR (400 MHz, CDCly): & 7.17 (s, 1H), 7.07
] (s, 1H) (thienyl H), 3.77 (s, 1H) (cage H), 2.09 (s, 3H) (CHs). “*C{*H} NMR
(100 MHz, CDCls): 5 133.7, 123.9 (thienyl C), 71.6, 62.8 (cage C), 26.1 (CHs).
UB{'H} NMR (128 MHz, CDCls): & -1.6 (1B), -6.0 (2B) (B-C & B-H), -8.9 (1B), -9.8 (1B),
-11.3 (4B), -13.3 (1B). HRMS: m/z calcd for C;H15B10SCI [M]*: 275.1558. Found: 275.1556.
N \_ N 3j’: Yield 16%. Colorless oil. *H NMR (400 MHz, CDCls): & 7.37 (d, J = 4.8
H' Hz, 1H), 6.94 (d, J = 4.8 Hz, 1H) (thienyl H), 4.27 (s, 1H) (cage H), 2.10 (s,
3H) (CHs). *C{*H} NMR (100 MHz, CDCls): & 129.5, 129.1, 128.4 (thienyl
C), 70.9, 61.9 (cage C), 26.2 (CHs). *B{*H} NMR (128 MHz, CDCls): & -2.4 (1B), -5.9
(1B), -6.6 (1B) (B-C), -8.5 (1B), -9.6 (1B), -11.1 (2B), -11.9 (2B), -12.6 (1B). HRMS: m/z
calcd for C7H15B10SCI [M]™: 275.1558. Found: 275.1560.
3k: Yield 65%. Yellow solid. *H NMR (400 MHz, CDCl5): & 7.82 (d, J = 7.6 Hz,

1H), 7.77 (d, J = 7.2 Hz, 1H), 7.46 (s, 1H), 7.32 (m, 2H) (aryl H), 3.85 (s, 1H)

(cage H), 2.11 (s, 3H) (CHs3). *C{*H} NMR (100 MHz, CDCls): § 142.7, 141.1,

130.8, 124.5, 124.4, 123.6, 122.2 (aryl C), 71.4, 62.8 (cage C), 26.1 (CHa).
“B{*H} NMR (128 MHz, CDCl5): 5 -2.6 (1B), -6.7 (2B) (B-C & B-H), -9.6 (1B), -10.6 (1B),
-12.0 (4B), -14.1 (1B). HRMS: m/z calcd for C11H1sB10S [M]": 290.2133. Found:
290.2136.

H31: Yield 66%. Yellow solid. *H NMR (400 MHz, CDCl3): § 7.38 (m, 2H), 7.21
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(d, J = 5.2 Hz, 1H) (aryl H), 3.81 (s, 1H) (cage H), 2.10 (s, 3H) (CHs). *C{*H} NMR (100
MHz, CDCly): & 143.2, 141.0, 128.1, 125.7, 119.3 (aryl C), 71.5, 62.9 (cage C), 26.1 (CHa).
UB{'H} NMR (128 MHz, CDCl3): & -1.9 (1B), -6.0 (2B) (B-C & B-H), -9.0 (1B), -10.1 (1B),
-11.5 (4B), -13.6 (1B). HRMS: m/z calcd for CoH16B10S, [M]": 296.1691. Found: 296.1693.
7S 3m: Yield 40%. Yellow solid. *H NMR (400 MHz, CDCls): & 7.34 (m, 2H), 7.17
\_S (d, J = 5.2 Hz, 1H) (aryl H), 3.81 (s, 1H) (cage H), 2.10 (s, 3H) (CHs). *C{*H}
NMR (100 MHz, CDCly): & 148.9, 140.9, 128.6, 126.4, 119.6 (aryl C), 71.4, 62.9
(cage C), 26.1 (CHs). "B{*H} NMR (128 MHz, CDCls): § -1.2 (1B), -5.4 (2B)
(B-C & B-H), -8.4 (1B), -9.6 (1B), -11.0 (4B), -13.1 (1B). HRMS: m/z calcd for CoH16B10S;
[M]": 296.1691. Found: 296.1689.

3n: Yield 54%. Yellow solid. *"H NMR (400 MHz, CDCls): & 7.38 (s, 1H), 7.35

(d, J =5.2 Hz, 1H), 7.28 (m, 1H) (aryl H), 3.83 (s, 1H) (cage H), 2.11 (s, 3H)

H (CHs). ®C{*H} NMR (100 MHz, CDCly): & 142.1, 134.5, 130.7, 127.0, 126.2,
126.0, 121.0 (aryl C), 71.5, 62.9 (cage C), 26.1 (CHs). *'B{*H} NMR (128 MHz,
CDCl3): & -1.6 (1B), -5.8 (2B) (B-C & B-H), -8.8 (1B), -10.0 (1B), -11.3 (4B), -13.3 (1B).
HRMS: m/z calcd for C11H16B10S3 [M]": 352.1417. Found: 352.1418.

30: Yield 60%. Yellow crystals. *H NMR (400 MHz, CDCls): & 8.24 (s, 2H),
7.48 (s, 1H), 7.46 (d, J = 5.6 Hz, 1H), 7.34 (d, J = 5.6 Hz, 1H) (aryl H), 3.87 (s,

1H) (cage H), 2.11 (s, 3H) (CHa). *C{*H} NMR (100 MHz, CDCls): & 139.9,

139.1, 137.7, 137.3, 129.8, 127.4, 123.1, 116.7, 116.4 (aryl C), 71.4, 62.8 (cage

C), 26.1 (CHs). *B{*H} NMR (128 MHz, CDCls): § -2.0 (1B), -6.1 (2B) (B-C & B-H), -9.0
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(1B), -9.9 (1B), -11.4 (4B), -13.3 (1B). HRMS: m/z calcd for Ci3H1sB10S, [M]": 346.1853.

Found: 346.1859.

Figure S1 Molecular structure of 3o.

s”) 3p: Yield 90%. White solid. *H NMR (400 MHz, CDCls): § 7.21 (dd, J = 1.2,
4.8 Hz, 1H), 7.17 (dd, J = 0.8, 3.6 Hz, 1H), 7.12 (m, 2H), 7.01 (dd, J = 3.6, 4.8
H  Hz, 1H) (aryl H), 3.78 (s, 1H) (cage H), 2.09 (s, 3H) (CHs). *C{*H} NMR (100
MHz, CDCls): & 141.3, 137.3, 134.6, 128.0, 125.0, 124.6, 123.9 (aryl C), 71.4,
62.9 (cage C), 26.1 (CH3). "'B{"H} NMR (128 MHz, CDCl5): 5 -1.9 (1B), -6.0 (2B) (B-C &
B-H), -8.9 (1B), -10.0 (1B), -11.5 (4B), -13.7 (1B). HRMS: m/z calcd for C11H15B10S; [M]":
322.1854. Found: 322.1853.
3q: Yield 86%. Yellow solid. *"H NMR (400 MHz, CDCls): & 7.22 (d, J = 4.8
Hz, 1H), 7.17 (d, J = 3.6 Hz, 1H), 7.12 (m, 2H), 7.07 (m, 2H), 7.02 (dd, J = 3.6,
4.8 Hz, 1H) (aryl H), 3.79 (s, 1H) (cage H), 2.09 (s, 3H) (CHs). *C{"H} NMR

(100 MHz, CDCl3): 6 141.0, 137.2, 136.4, 136.1, 134.6, 128.0, 125.0, 124.6,

1245, 124.4, 123.8 (aryl C), 71.4, 62.9 (cage C), 26.1 (CH3). "B{*H} NMR
(128 MHz, CDCls): & -1.8 (1B), -6.0 (2B) (B-C & B-H), -8.9 (1B), -10.0 (1B), -11.4 (4B),

-13.5 (1B). HRMS: m/z calcd for C1sH20B10S3 [M]": 405.1694. Found: 405.1693.



3r: Yield 72%. Yellow solid. *H NMR (400 MHz, CD,Cl,): 6 7.26 (d, J =
5.2 Hz, 1H), 7.21 (d, J = 3.2 Hz, 1H), 7.16 (m, 2H), 7.11 (m, 4H), 7.05 (dd,
J = 3.6, 4.8 Hz, 1H) (aryl H), 3.92 (s, 1H) (cage H), 2.10 (s, 3H) (CHs).
BCc{*H} NMR (100 MHz, CD,Cl,): & 141.2, 137.3, 136.8, 136.5, 136.3,

135.6, 134.9, 128.8, 128.4, 125.3, 125.1, 124.9, 124.8, 124.7, 124.2 (aryl

C), 72.2, 63.5 (cage C), 26.2 (CHs). 'B{"H} NMR (128 MHz, CD,Cl,): &

-2.1 (1B), -6.2 (2B) (B-C & B-H), -9.1 (1B), -10.2 (1B), -11.5 (4B), -13.4 (1B). HRMS: m/z
calcd for C19H22B10S4 [M]': 487.1584. Found: 487.1582.

3s: Yield 72%. Colorless oil. 'H NMR (400 MHz, CDCls): & 7.02 (d, J = 3.2 Hz,

1H), 6.72 (d, J = 3.2 Hz, 1H) (thienyl H), 3.73 (s, 1H) (cage H), 2.48 (s, 3H)

ngy  (CHa), 2.24 (m, 2H), 1.45 (m, 2H), 1.30 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H) ("Bu).

BC{"H} NMR (100 MHz, CDCls): § 144.2, 134.0, 126.8 (thienyl C), 76.4, 62.3 (cage C),

38.0, 31.4, 22.3, 15.3, 13.8 (CH3 & "Bu). 'B{*H} NMR (128 MHz, CDCls): § -2.8 (1B), -5.5

(2B) (B-C & B-H), -9.2 (1B), -10.5 (1B), -12.7 (4B), -14.6 (1B). HRMS: m/z calcd for

C11H24B10S [M]": 296.2602. Found: 296.2601.

3t: Yield 49%. Colorless oil. 'H NMR (400 MHz, CDCls):  7.03 (d, J = 3.2 Hz,

1H), 6.72 (dd, J = 1.2, 3.2 Hz, 1H) (thienyl H), 3.72 (s, 2H) (cage H), 2.48 (s, 3H)

H (CH3). ®C{'H} NMR (100 MHz, CDCl5): & 144.3, 134.1, 126.8 (thienyl C), 55.7,

55.1 (cage C), 15.3 (CHs). *B{'H} NMR (128 MHz, CDCls):  -1.9 (1B), -2.7 (1B), -6.1

(1B) (B-C), -9.0 (1B), -10.4 (1B), -13.1 (1B), -14.8 (3B), -17.1 (1B). HRMS: m/z calcd for

C7H16B10S [M]": 240.1970. Found: 240.1969.
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3u: Yield 70%. White solid. *H NMR (400 MHz, CDCls): & 7.36 (m, 3H), 7.14

(m, 2H), 6.93 (d, J = 3.2 Hz, 1H), 6.69 (dd, J = 1.2, 3.6 Hz, 1H) (aryl H), 3.56

sn (S, 2H) (Bn), 3.41 (s, 1H) (cage H), 2.45 (s, 3H) (CHs). *C{*H} NMR (100

MHz, CDCls): & 144.2, 134.4, 133.9, 129.9, 129.2, 128.7, 126.8 (aryl C), 75.4, 60.7 (cage C),

43.8 (Bn), 15.2 (CHs). “B{"H} NMR (128 MHz, CDCls): & -2.7 (1B), -5.1 (2B) (B-C &

B-H), -8.7 (1B), -10.1 (1B), -12.7 (5B). HRMS: m/z calcd for C14H2:B10S [M]*: 330.2447.
Found: 330.2441.

% 3v: Yield 73%. Colorless oil. *H NMR (400 MHz, CDCls): & 7.02 (d, J = 3.2 Hz,

S

’ 1H), 6.72 (m, 1H) (thienyl H), 3.73 (s, 1H) (cage H), 2.48 (s, 3H) (CHj3), 2.33 (q,

et J = 7.6 Hz, 2H) (Et), 1.11 (t, J = 7.6 Hz, 3H) (Et). *C{*"H} NMR (100 MHz,

CDCls): & 144.2, 134.0, 126.8 (thienyl C), 62.2 (cage C), 31.8, 15.2, 13.7 (CH; & Et).

“B{*H} NMR (128 MHz, CDCl5): 5 -2.8 (1B), -5.6 (2B) (B-C & B-H), -9.2 (1B), -10.5 (1B),

-12.7 (4B), -14.8 (1B). HRMS: m/z calcd for CsHzoB10S [M]": 268.2283. Found: 268.2280.

— 3w: Yield 70%. Colorless oil. *H NMR (400 MHz, CDCl5):  7.02 (d, J = 3.2
N

’ Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H) (thienyl H), 3.78 (s, 1H) (cage H), 2.50 (m,

1H), 2.48 (s, 3H) (CH3), 1.89 (m, 2H), 1.75 (m, 2H), 1.57 (m, 2H), 1.42 (m,

2H) (alkyl H). *C{"H} NMR (100 MHz, CDCls): & 144.1, 133.9, 126.8
(thienyl C), 76.8, 62.7 (cage C), 47.2, 33.9, 33.8, 24.0, 15.3 (alkyl C). "B{*H} NMR (128
MHz, CDCls): § -3.3 (1B), -4.8 (1B), -6.2 (1B) (B-C), -9.3 (1B), -10.5 (1B), -13.1 (4B), -14.7

(1B). HRMS: m/z calcd for C12H24B10S [M]": 308.2602. Found: 308.2605.
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3x: Yield 48%. Colorless oil. *H NMR (400 MHz, CDCl3): 6 7.02 (d, J =

3.2 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H) (thienyl H), 4.09 (s, 1H) (cage H),

o~ 3.48(t, J = 6.0 Hz, 2H) (OCHy), 3.29 (s, 3H) (OCH3), 2.53 (t, J = 5.6 Hz,

2H) (CHy), 2.48 (s, 3H) (CHs). *C{*H} NMR (100 MHz, CDCls): & 144.1, 133.8 126.8

(thienyl C), 74.1, 61.5 (cage C), 70.2, 58.8, 37.6, 15.3 (CH, & CHs). 'B{"H} NMR (128

MHz, CDCls): & -0.4 (1B), -3.1 (2B) (B-C & B-H), -7.6 (1B), -8.9 (1B), -10.3 (4B), -12.2
(1B). HRMS: m/z calcd for C19H2,B100S [M]": 298.2395. Found: 298.2395.

3y: Yield 34%. Colorless oil. 'H NMR (400 MHz, CDCls): & 7.02 (d, J = 3.2

Hz, 1H), 6.76 (d, J = 3.2 Hz, 1H) (thienyl H), 3.54 (s, 1H) (cage H), 2.51 (s,

3H), 2.08 (s, 3H) (CHa), 0.26 (s, 3H), 0.17 (s, 3H) (B-CHa). “*C{*H} NMR

(100 MHz, CDCls): & 144.0, 134.0, 126.8 (thienyl C), 65.2, 56.5 (cage C), 25.3, 15.3 (CHs).

UB{'H} NMR (128 MHz, CDCls): & 8.0 (1B) (B-CHs), 3.4 (1B) (B-CHa), -6.0 (1B) (B-C),

-7.2 (1B), -8.1 (1B), -12.6 (3B), -13.6 (2B). HRMS: m/z calcd for CioHzB1S [M]":

282.2445. Found: 282.2446.



Control Experiments.

10% A’
10 % AgNTf, —
10 % AgOAc S

_—

2 eq Li,CO;3
3 eq Cu(OAc),
Tol./130 °C/24 h

3p, 95%
DMSO / \
Ir \/
—
2eqUOAc O PhCI/160 °C/24 h H
PhCI/160 °C/24 h

3p, 13% 3p, trace

DMSO
%\/ \
Ir— + LiOAc
—_—
-DMSO

Scheme S1 Control experiments.

Dehydrogenative cage B-H and thienyl C-H cross-coupling catalyzed by
1,4-[Cp*Ir(DMSO)OCO]-2-Me-C,B1gHg (A%). 1-COOH-2-Me-C,B1oH1o (1a) (20.2 mg,
0.10 mmol), A’ (6.1 mg, 0.01 mmol), AgNTf, (3.9 mg, 0.01 mmol), AgOAc (1.7 mg, 0.01
mmol), Li,CO3 (14.8 mg, 0.20 mmol), Cu(OAc); (54.5 mg, 0.30 mmol), and 2,2'-bithiophene
(83.1 mg, 0.50 mmol) were mixed in toluene (5 mL) under Ar. The resulting mixture was
heated in a closed flask at 130 °C for 24 h. After hydrolysis with water, the organic portion
was sent for GC-MS analyses. Product 3p was obtained in 95% GC yield.

Reaction of A’ with 2,2'-bithiophene. Compound A’ (12.1 mg, 0.02 mmol) and
2,2"-bithiophene (16.6 mg, 0.10 mmol) were heated in PhCl (1 mL) at 160 °C for 24 h. After
hydrolysis with water, the organic portion was sent for GC-MS analyses. Only trace amount
of target product 3p was observed from GC-MS. However, reaction of A’ (12.1 mg, 0.02

mmol), 2,2'-bithiophene (16.6 mg, 0.10 mmol) and LiOAc (2.6 mg, 0.04 mmol) in PhCI at
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160 °C for 24 h gave 3p in 13% GC yield.?

X-ray Structure Determination. X-ray data of 30 were collected at 293 K on a Bruker
SMART 1000 CCD diffractometer using Cu-Ka radiation. An empirical absorption
correction was applied using the SADABS program.* All structures were solved by direct
methods and subsequent Fourier difference techniques and refined anisotropically for all
non-hydrogen atoms by full-matrix least squares calculations on F? using the SHELXTL
program package.® All hydrogen atoms were geometrically fixed using the riding model.

CCDC 1526066 (30) contains the supplementary crystallographic data for this paper.
These data can be obtained free of charge from The Cambridge Crystallographic Data Centre

via www.ccdc.cam.ac.uk/data request/cif.



http://www.ccdc.cam.ac.uk/data_request/cif
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F2 - Acquisition Parameters
Date_ 20160415
Time 17.22 h
INSTRUM spect
PROBHD 7108618_0257 (
3d PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
0 o |© of |y o ™
- S| |[© S| [~ s} =
— —| I+ — I+ < —
T T T T

—
o
—
o
o
o
1
o
1
—
o
1
—
o
1
N
o
1
N
o
e
e,
3

S-31


ProXie
Stamp


N

3d

"Bu

—-1.36
—-2.52

—-5.30
—-6.57

—-8.28
—-9.583
——-10.83
—-11.60
—-12.14
T—-12.75

——-14.48

S-32

qy3j-B-102-27-CDC13 (c)

Current Data Parameters

NAME qyj-B-102-27-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160415

Time 17.23 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 294.8 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


6.857
3.747

—7.260
6.990
6.981
6.866

—2.085

— 1.557

qyj—-H-0102-26-CDC13

Cl
NN S Current Data Parameters

NAME qyj-H-0102-26-CDCI3
EXPNO 1

H PROCNO 1
F2 - Acquisition Parameters
Date 20161102
Time 16.38 h

3e INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 12
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 2050
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TDO 1
SFOf1 400.2324714 MHz
NUC1 1H
P1 12.80 usec
PLW1 13.56000042 W
F2 - Processing parameters
Sl 65536 VH
SF 400.2300104 z
A .JL,~_ﬂ¢_M WDW EM
SSB 0
LB 0.30 Hz
Ex E B e
i P = e PC 1.00

79 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 ppm
5-33


ProXie
Stamp


OO —
N~ 10 N WO Y — < ©
™o N N «© <
DM ININECR S ol © )
- NNNN O © « qyj-C-0102-26-CDC13
cl V| a2
Current Data Parameters
A S NAME qy3j-C-0102-26-CDC13
EXPNO 1
PROCNO 1
P+ F2 - Acquisition Parameters
Date_ 20161102
Time 19.23 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
3e NS 1048
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 161
DW 16.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379006 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
l J W l I

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30 20 ppm


ProXie
Stamp


3e

—-1.15
—-2.27

_,/’_'5.54

——-5.96
—T—-6.60

—-8.41
—-9.47
—-10.78
—-12.10

—-12.01
——-14.14

qyj-B-0102-26-CDC13 (c)

S-35

Current Data Parameters

NAME qyj-B-0102-26-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161102

Time 16.43 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 20

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 295.9 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097504 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


3e

—-1.79

—

—-6.09
—-9.05
—-10.08

—-11.54
—-12.38
—-13.56

qyj-B-0102-26-CDC13

i Blally

-10

-15

S-36

Current Data Parameters

NAME qyj-B-0102-26-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161102
Time 16.41 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDC13

NS 16

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 296.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768

SF 128.4097615 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


D Al Y ©
[Tol o 0 © <+
® 0 M0 A
< < - qyj-H-102-29-CDC13

4.323
4.306
—3.819
—2.095
—1.606

s
N

C OZ Et Current Data Parameters
NAME qyj-H-102-29-CDCI3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160416
Time 15.36 h

H INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 90.5
DW 62.400 usec
DE 6.50 usec
TE 2945 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUCH1 1H
P1 12.80 usec

PLW1 13.56000042 W

F2 - Processing parameters
SI

SF 400.2300101 MHz
WDW E

SSB 0

LB 0.30 Hz

PC 1.00

55 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp


3f

o © o
N M +—O © O — I~ © ©
o N Y Y ¥ ®Q o < ~
2 L2 RRER &5 & i qyj-C-102-29-CDC13
CO,Et
Current Data Parameters
NAME qyj-C-102-29-CDC13
EXPNO 1
S PROCNO 1
F2 - Acquisition Parameters
Date_ 20160416
Time 15.38 h
F{ INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 128
DW 16.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
ST 32768
SF 100.6379015 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
) | N ) . \ | L l l -

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30 20 ppm


ProXie
Stamp


—-1.79

——-6.16
——-8.94
——9.86
— 1137

—-13.32

CO,Et

qy3j-B-102-

29-CDC13

Current Data Parameters
qyJj-B-102-29-CDC13

NAME
EXPNO

\ S PROCNO

1
1

F2 - Acquisition Parameters

Date_
Time

F{ INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

3f FIDRES
AQ

TDO
SFO1
NUC1
Pl
PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12

20160416
15.50
spect

7108618_0257 (
zgdc

65536

CDC13

12

4

24038.461
0.366798
1.3631488
287

20.800

6.50

294.9
2.00000000
0.03000000
1
128.4096890
11B

7.50
55.09999847
400.2316009
1H

waltzl6
90.00
13.56000042
0.27428001

h

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec

=

MHz

usec
w
w

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

z 7f “’°h°ﬁ‘“
- - el < <
— ol I+ < —

— ]

15 10 5 0 -5 -18(_)39 -15 -20 -25 ppm

32768
128.4097615
EM

1.00

1.40

MHz

Hz


ProXie
Stamp


N

3f

CO,Et

—-1.06
—-2.26

—-5.51
—-6.50

—-8.23
—-9.27
—-10.48

—-11.87
—-12.47
—-13.66

S-40

qy3-B-102-29-CDC13 (c)

Current Data Parameters

NAME qyj-B-102-29-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160416

Time 15.52 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 22

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 294.6 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


NN

Ph

3.793

A

2.088

80 75 7.0 65

qy3j-H-102-46-CDC13

Current Data Parameters
NAME  qyj-H-102-46-CDCI3
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160615

Time 20.55h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 50.8

DW 62.400 usec
DE 6.50 usec

TE 294.6 K

D1 1.00000000 sec
TDO

1
SFO1 400.2324714 MHz
NUCH1 1H

P1 12.80 usec
PLW1 13.56000042 W

F2 - Processing parameters
SI

SF 400.2300125 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00


ProXie
Stamp


——148.46
134.81
134.35
7713
76.81

—71.36

—62.91
26.04

Ph

qyj-C-102-46-CDC13

—_— Current Data Parameters

NAME

XS PROCNO

1
1

qy3-C-102-46-CDC13

F2 - Acquisition Parameters
Date_ 20160615
Time 20.58 h
+1 INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 100
DS 4
SWH 29761.904 Hz
3 FIDRES 0.454131 Hz
SJ AQ 1.1010048 sec
RG 144
DW 16.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379052 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A .Mh J erowara o toipansotuthaiotmih L "

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30 20 ppm


ProXie
Stamp


A ™ <
3 3 5 g 2 o .
- © 09 "c_). :. 'c? qyj-B-102-46-CDC13
Ph Current Data Parameters
NAME qyj-B-102-46-CDC13
EXPNO 1
PROCNO 1
\ S F2 - Acquisition Parameters
Date_ 20160615
Time 21.05 h
INSTRUM spect
PROBHD 7108618_0257 (
H PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
3g DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

11.09

< (] < © o
— ai ~ 1<l 1<
— T

15 10 5 0 -5 -10 -15 -20 -25 ppm

S-43


ProXie
Stamp


N

Ph

—-0.99
—-2.13

—— 514
—-6.31

——-8.01
—-9.14

—-10.41

—-11.73
—-12.40

—-13.96

S-44

qyj-B-102-46-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-46-CDC13 (C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160615

Time 21.07 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 24

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 294.4 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097117 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


VN |
COzMe
\
S
H
3h
impurity
in hexane
J JJA | gt N
'S‘ I ‘g‘l (27 [ ﬁ rgl T I
75 7.0 6.0 50 45 20 15 1.0

qyj-H-102-45-CDC13

Current Data Parameters
NAME qyj-H-102-45-CDC
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160623

Time 20.42h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 8

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 114

DW 62.400 usec
DE 6.50 usec

TE 2944 K

D1 1.00000000 sec
TDO 1

SFO1 400.2324714 MH.
NUCH1 1H

P1 12.80 usec

PLWH1 13.56000042 W

F2 - Processing parameters

Sl 65536

SF 400.2300103 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


3h

COzl\/le

167.47

—143.16

——137.09
—134.65

——132.10

—116.83

o 7o} < N~
l\. [e0) o0 O
Al ~— [e) (e}
© 0 Al AN
impurity
in hexane

l l

190 180 170 160 150 140 130 120 110 100 90

804 70

60 50 40 30 20

qyj-C-rl102-45-CDC13

Current Data Parameters

NAME qyj-C-r102-45-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170317

Time 21.58 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 9999

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 161

DW 16.800 usec
DE 6.50 usec
TE 295.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6479773 MHz
NUC1 13C

Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W

F2 - Processing parameters
SI 32768

SF 100.6379011 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


I~ 2} 08 &
? g g e - gy j—-B-102-45-CDC13
(3()2hﬂe ‘ ‘ ‘ ‘ ‘ Current Data Parameters
NAME gy j-B-102-45-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160623
Time 20.27 h
INSTRUM spect
PROBHD 7108618_0257 (
H PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 456
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
ST 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
¥ PC 1.40

© o
- 0
I

10 5 0 -5 -10 -15 -20 -25 ppm

S-47


ProXie
Stamp


- - ow T NG I3
f_’; ; g; S -y e gy j—-B-102-45-CDC13 (C)
‘ ‘ ‘ ‘ ‘ ‘ \ / ‘ Current Data Parameters
CO,Me NAME gy 3j-B-102-45-CDC13 (C)
EXPNO 1
\ PROCNO 1
F2 - Acquisition Parameters
— Date_ 20160623
Time 20.29
INSTRUM spect
AN S PROBHD 7108618_0257 (
PULPROG zg
TD 65536
H SOLVENT CDC13
NS 32
DS 2
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
3h RG 362
DW 20.800
DE 6.50
TE 294.6
D1 2.00000000
TDO 1
SFO1 128.4096890
NUC1 11B
P1 7.50
PLW1 55.09999847
F2 - Processing parameters
ST 32768
SF 128.4097117
WDW EM
SSB
LB 1.00
GB
PC 1.40
I L L L I
15 10 5 0 -5 -10 -15 -20 -25 ppm

S-48

h

Hz
Hz
secC

usec
usec
K
sec
MHz

usec
w

MHz

Hz


ProXie
Stamp


—7.260

_—17.035
—T—6.980

3.759

—2.255
—2.080

—1.579

qyj - H 102- 13- CDA 3

N
H
3i
impurity
in hexane
J_M# AL A_JLUL—_LJ«_&_
'I""‘_ild""l' T T T T T T 'I"Fi"l' 'I"'I"(Yi'c'dl"'l"'l"'l'
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 ppm

Current Data Parameters
NAME qyj-H-102-13-CDCI3

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318
Time 21.24 h
INSTRUM spect
PROBHD 27108618 0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 12

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128

DW 62.400 usec
DE 6.50 usec

TE 2943 K

D1 1.00000000 sec
TDO 1

SFO1 400.2324714 MHz
NUC1 1H

P1 12.80 usec
PLW1 13.56000042 W
F2 - Processing parameters
Sl 65536

SF 400.2300104 MHz
wWDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


8% > N © < © < 0 I~ ©
o © < <+~ oA <)) o o ™
o0 & NSNS SR, Q& 2 qyj-C-102-13-CDC13
- Current Data Parameters
E; NAME qyj—-C-102-13-CDC13
\\\ EXPNO 1
PROCNO 1
}i F2 - Acquisition Parameters
Date_ 20160318
Time 21.27 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30
TD 65536
3i SOLVENT CDC13
NS 13945
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 161
DW 16.800 usec
DE 6.50 usec
TE 294.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379015 MHz
WDW EM
i i SSB 0
!mpurlty LB 1.00 Hz
in hexane GB 0
PC 1.40
L M 1 | .

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 S50 40 30 20 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


® @ N~
S SRR A .
N u?u? o.’ "c_). :. C"I_D qyj-B-102-13-CDC13
Current Data Parameters
NAME qyj-B-102-13-CDC13
EXPNO 1
—_— PROCNO 1
\ S F2 - Acquisition Parameters
Date_ 20160318
Time 16.55 h
INSTRUM spect
H PROBHD 7108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 16
DS 4
SWH 24038.461 Hz
. FIDRES 0.366798 Hz
3i 20 1.3631488 sec
RG 406
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
0 wf|< o c%L\Wc:{/J ™
< Ql|e | (e Q -
— I+ —| [+~ < —
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 T T T
15 10 5 0 -5 -10 15 -20 25  ppm

S-51


ProXie
Stamp


3i

—-1.29
—-247

—-5.25

—-6.56

—-8.28
—-9.41

—-10.70
—-11.93

—-14.35

S-52

qy3j-B-102-13-CDC13 (c)

Current Data Parameters

NAME qyj-B-102-13-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160318

Time 16.56 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 20

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 294.4 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


qyj-H-102-18-2-CDC13

3.767
—2.090
—1.565
—1.253

Current Data Parameters

NAME qyj-H-102-18-2-CDC13
Cl EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
S Date_ 20160329
\ Time 22.14 h
INSTRUM spect
PROBHD 7824601_0021 (
PULPROG zg30
H i) 65536
SOLVENT CDC13
NS 18
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
. AQ 4.0894465 sec
3] RG 203
DW 62.400 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.31000042 W
F2 - Processing parameters
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

impurity
in hexane

L

11.056

T

T

T Tt TT T T T T TT
65 6.0 55 50 45 4.0 533.5 3.0

S-

L L

|

25 20 15 1.0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


< O -
AR 2hSE @ - qyj-C-rl02-3j-cdcl3
. < — 0 0 © o
™ o m e .
™ (SR o~ 0 A o ©o
— — oSS 0 o~
Current Data Parameters
NAME qyj-C-rl02-3j-cdcl3
EXPNO 1
Cl PROCNO 1
— F2 - Acquisition Parameters
Date_ 20170318
\ S Time 20.35 h
INSTRUM spect
PROBHD 7824601_0021 (
PULPROG zgpg30
+1 TD 65536
SOLVENT CDC13
NS 800
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
3j RG 203
DW 20.800 usec
DE 6.50 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.50 usec
PLW1 41.25000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 8.31000042 W
PLW12 0.23083000 W
PLW13 0.11611000 W
F2 - Processing parameters
SI 32768
SF 100.6127564 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I - . -

I I I I I N BN AR
190 180 170 160 150 140 130 120 110 100 9@, 80 70 60 50 40 30 20 ppm


ProXie
Stamp


—-1.60

qyj - B- 0102- 18- 2- €D 3

—-5.96
—-8.85
—-9.80
—-11.28
—-12.10
—-13.27

Current Data Paraneters
NANE qyj - B-0102- 18- 2- CDAI 3

EXPNO 1
PROCNO 1

F2 - Acquisition Paraneters
Dat e_ 20160330

Ti me 14.29 h

I NSTRUM spect
PROBHD  Z108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDd 3

NS 17

DS 4

SWH 24038. 461 Hz
FI DRES 0. 366798 Hz
AQ 1.3631488 sec
RG 362

DW 20. 800 usec
DE 6. 50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0. 03000000 sec
TDO 1
SFOL 128. 4096890 Mz
NUC1 11B

P1 7.50 usec
PLWL 55.09999847 W
SFQ2 400. 2316009 MHz
NUC2 1H
CPDPRJ 2 wal tz16
PCPD2 90. 00 usec
PLW2 13. 56000042 W
PLWL2 0. 27428001 W
F2 - Processing paraneters
S| 32768

SF 128. 4097615 Mz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1. 40

W e

5 -10_ -15 -20 225  ppm


ProXie
Stamp


—-0.85
—-2.04
—-8.12
—-9.14

—-5.78

_—-5.21
TT—-6.24

M» ©OMm W

DUSLT A .

S‘. :'.s'. 2. qyj - B-0102- 18- 2- CDCl 3(c)
Current Data Paraneters
NAMVE qyj - B-0102- 18- 2- CDC 3(c)
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20160330
Ti me 14.30 h
| NSTRUM spect
PROBHD  Z108618_0257 (
PULPROG zg
TD 65536
SOLVENT CDCl 3
NS 20
DS 2
SWH 24038. 461 Hz
FI DRES 0. 366798 Hz
AQ 1.3631488 sec
RG 287
DwW 20. 800 usec
DE 6. 50 usec
TE 294.3 K
D1 2.00000000 sec
TDO
SFOL 128. 4096890 M-z
NUC1 11B
P1 7.50 usec
PLWL 55. 09999847 W
F2 - Processing paraneters
S| 32768
SF 128. 4097430 Mz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1. 40

T 1 T T T T T T T T T T

-10 -15 -20 -25 ppm

S-56


ProXie
Stamp


NnMmOoO O w0 ™ ~ IS\
~wowo T w0 o 0 [Ts}
moN oo N - GRS gy3j-H-102-18-1-CDC13
N~~~ 0O < o~ — —
Current Data Parameters
NAME qyj-H-102-18-1-CDC13
- EXPNO 1
PROCNO 1
CI \ S F2 - Acquisition Parameters
Date_ 20160329
Time 22.29 h
INSTRUM spect
H PROBHD  Z824601_0021 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 12
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
.y AQ 4.0894465 sec
J RG 203
DW 62.400 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.31000042 W
F2 - Processing parameters
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
impurity
in hexane

11.014

T

T

|

: : —
80 75 70 65 6.0

Tt T T ' TT
55 50 45 4.0 573.5 3.0

S-

|

|

25 20 15 1.0


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


qyj-C-r102-3j'-cdcl3

N o ©
N N O MO0 I © <
0—AMm NI M 32} o
o o N ® CH N
NN N ~N~© O I ©
o N~~~ © N
S Current Data Parameters
Cl \N NAME qyj-C-r102-3j-cdcl3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
H Date_ 20170318
Time 21.26 h
INSTRUM spect
PROBHD Z7824601_0021 (
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 10240
H DS 4
j SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
P1 9.50 usec
PLW1 41.25000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ2 waltz16
PCPD2 90.00 usec
PLW2 8.31000042 W
PLW12 0.23083000 W
PLW13 0.11611000 W
F2 - Processing parameters
Sl 32768
SF 100.6127557 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A - e’ e l - l L ,

190 180 170 160 150 140 130 120 110 100 9QGg

80

ppm


ProXie
Stamp


7 g8 oy 8238 .
N 6 o © o ::g qyj - B-0102- 18- 1-CDbd 3
Current Data Parameters
NAME qyj - B-0102- 18- 1- CDCl 3
EXPNO 1
S PROCNO 1
\ F2 - Acquisition Paraneters
Dat e_ 20160330
Ti me 14.23 h
I NSTRUM spect
H PROBHD  Z108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDd 3
NS 24
DS 4
SWH 24038. 461 Hz
. FI DRES 0. 366798 Hz
J' AQ 1.3631488 sec
RG 512
DW 20. 800 usec
DE 6. 50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0. 03000000 sec
TDO 1
SFOL 128. 4096890 Mz
NUC1 11B
P1 7.50 usec
PLWL 55.09999847 W
SFQ2 400. 2316009 MHz
NUC2 1H
CPDPRJ 2 wal tz16
PCPD2 90. 00 usec
PLW2 13. 56000042 W
PLWL2 0. 27428001 W
F2 - Processing paraneters
S| 32768
SF 128. 4097615 Mz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1. 40

X A YA WA TRPIPTTOY v

At Wy oy v e PO P Ak N
Wy Py "
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ProXie
Stamp


N Mo N O
© © — — [Te) o  owmn ™ - )
e X 403 T2 g dd o9 qyj - B-0102- 18- 1- CDA 3( ¢)
] ) ] T ) T ] AT
S Current Data Paraneters
CI \ NAVE qyj - B-0102- 18- 1- CDCl 3(c)
EXPNO 1
PROCNO 1
F2 - Acquisition Paraneters
H Dat e_ 20160330
Ti me 14.26 h
| NSTRUM spect
PROBHD  7108618_0257 (
PULPROG zg
TD 65536
SOLVENT CcDa 3
NS 36
.y DS 2
J SVWH 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631488 sec
RG 512
DwW 20. 800 usec
DE 6. 50 usec
TE 294.2 K
D1 2.00000000 sec
TDO
SFOL 128. 4096890 MHz
NUC1 11B
P1 7.50 usec
PLWL 55.09999847 W
F2 - Processing paraneters
S| 32768
SF 128.4097430 Mz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
vttt AR i s Mkl
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
5 0 -5 -10 -15 -20 ppm

S-60


ProXie
Stamp


3.848
2.106
1.260

\\\ \\\\/// | | gyJj-H-102-19-CDC13

Current Data Parameters
NAME qyj-H-102-19-CDCI3

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160403
Time 21.51h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 12
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 101
DW 62.400 usec
DE 6.50 usec
TE 2945 K

: : D1 1.00000000 sec

Impurity TDO 1

in hexane SFO1 400.2324714 MHz
NUCH1 1H
P1 12.80 usec
PLWH1 13.56000042 W
F2 - Processing parameters
Sl 65536

J\ ,J SF 400.2300103 MHz

WDW EM

SSB 0

LB 0.30 Hz
AR . ﬁ GB 0
22l 1202 2 3 PC 1.00

80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line
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K‘/‘ KQ[/‘_ ,\\,l\/l\,l\ T T T qyj-C-rl102-19-CDC13
Current Data Parameters
NAME qyj-C-r102-19-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170317
Time 17.45 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 286
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379024 MHz
WDW EM
. . SSB 0
Impurity LB 1.00 Hz
. GB 0
in hexane pC 1.40
L — " ) , L |
Vommpiie st e " |J M bl o e u il e J r -l Ltadual A

190 180 170 160 150 140 130 120 110 100 90 89, 70 60 S50 40 30 20 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


—-2.57
—-6.67
—-9.56
—-10.58
—-12.01
—-14.09

qgqyj—-B-102-19-CDC13

Current Data Parameters

NAME qyj-B-102-19-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160403
Time 21.44 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDC13

NS 21

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768

SF 128.4097615 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

a ™ oflw| Yol |w
— ol ~ll~l I« lo
— T

15 10 5 0 5 -10 15 -20 25 30 ppm
S-63


ProXie
Stamp


o © o< 0o 2L qgqyj—-B-102-19-CDC13 (c)

«Q @ Q= N - ae

T o N D® P v Ty T

‘ ‘ ‘ ‘ ‘ ‘ ‘ \ 1 ‘ Current Data Parameters
NAME qyj-B-102-19-CDC13 (c)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160403
Time 21.46 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
F2 - Processing parameters
SI 32768
SF 128.4097430 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S-64


ProXie
Stamp


qyj-H-102-35-CDC13

7.383
7.370
7.260
7.215
7.215
7.202
7.202
3.811

——2.097

——1.567

Current Data Parameters
NAME qyj-H-102-35-CDCI3
1

— EXPNO
PROCNO 1
\ S F2 - Acquisition Parameters
Date_ 20160518
Time 16.44 h
INSTRUM spect
PROBHD Z108618_0257 (
H PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128

3l DW 62.400 usec
DE 6.50 usec
TE 2945 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUC1 1H
P1 12.80 usec

PLW1 13.56000042 W

F2 - Processing parameters
SI

SF 400.2300106 MHz
WDW EM

SSB 0

LB 0.30 Hz

PC 1.00

80 75 70 65 60 565 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp


26.08

——143.15
——141.00
——128.10
—— 12568
——119.32

77.47

77.16
76.84
——7145
—62.89

qy3j-C-102-35-CDC13

Current Data Parameters

NAME qyj-C-102-35-CDC13
- EXPNO 1
PROCNO 1
\\\\ E; F2 - Acquisition Parameters
Date_ 20160519
Time 10.34 h
INSTRUM spect
PROBHD 72108618_0257 (
+1 PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 562
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 114
3| DW 16.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379020 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" 0 ——

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30 20 ppm


ProXie
Stamp


® o
3 g 535 ° g .
- $ 09 "c_). :. 'c? qyj-B-102-35-CDC13
S Current Data Parameters
NAME qyj-B-102-35-CDC13
EXPNO 1
- PROCNO 1
S F2 - Acquisition Parameters
\ Date_ 20160518
Time 16.46 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc
H TD 65536
SOLVENT CDC13
NS 8
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
3' D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

1701

—71.06
1/
12.00
1\
|1.04

S-67


ProXie
Stamp


3l

—-1.18
—-2.29

—-5.37
—-6.50

—-8.24
—-9.38
—-10.62

—-11.98
—-12.73

—-14.11

S-68

qy3j-B-102-35-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-35-CDC13 (C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160518

Time 16.47 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 12

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 294.5 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


NOMNONMNT [e2] o © <t —
DY AN ON O o = Te} Y ~
MMON © = oo 2
R,}\)\%\ ™ T "— "— qyj-¥®-102-48-2-CDC13
ZNS
Current Data Parameters
S NAME  qyj-H-102-48-2-CDC
\N EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
H Date_ 20160711
Time 10.11 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
I
2
3m SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 161
DW 62.400 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUC1 1H
P1 12.80 usec
PLW1 13.56000042 W
E.IZ - Processing parameters
SF 400.2300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
- - GB 0
Impurity PC 1.00
in hexane

200

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

S-69


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


B - ® i
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Current Data Paraneters
NAVE qyj - G- 102- 48- 2- CDCl 3
EXPNO 1
PROCNO 1
/ S F2 - Acquisition Paraneters
Dat e_ 20160714
Ti me 17.04 h
| NSTRUM spect
-_— PROBHD  7824601_0021 (
PULPRCG zgpg30
S TD 65536
\ SOLVENT CcDa 3
NS 3027
DS 4
SWH 24038. 461 Hz
FI DRES 0.366798 Hz
H AQ 1.3631488 sec
RG 203
DW 20. 800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0. 03000000 sec
TDO 1
SFOL 100. 6228298 Mz
3m NUC1 13C
P1 9. 50 usec
PLWL 41. 25000000 W
SFO2 400. 1316005 MHz
NuUC2 1H
CPDPR(J 2 wal tz16
PCPD2 90. 00 usec
PLV2 8.31000042 W
PLWL2 0.23083000 W
PLWL3 0.11611000 W
F2 - Processing paraneters
S| 32768
SF 100. 6127561 Mz
WowW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I I I I RN AR
190 180 170 160 150 140 130 120 110 100 9G, 8 70 60 50 40 30 20 ppm


ProXie
Stamp


3m

—-1.22

—-542

0

—

oi

—-8.41
—-9.58
—-11.02
——-11.58

—-13.11

11.

qyj-B-102-48-2-CDC13
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S-71

Current Data Parameters

NAME qyJj-B-102-48-2-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160711
Time 10.01 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT THF

NS 22

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768

SF 128.4097615 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


3m

—-0.54
—-1.76

—-4.88
—-5.91

— 762
——-8.83

——-10.08
——-11.40
— 1217
——-13.48

v

qyj-B-102-48-2-CDC13 (c)

S-72

Current Data Parameters

NAME qyj-B-102-48-2-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160711

Time 10.04 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg

TD 65536
SOLVENT THF

NS 40

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 295.6 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters

ST
SF
WDW
SSB

32768
128.4097430 MHz
EM
0
1.00 Hz
0
1.40


ProXie
Stamp


32388 g g g
NN e o -
\X/ ‘ ‘ qgyj-H-102-37-CDC13
Current Data Parameters
NAME qyj-H-102-37-CDCI3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20160520
Time 17.24 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 5
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
TDO 1
- . SFO1 400.2324714 MHz
Impurity NUC1 1H
in hexane P1 12.80 usec
PLW1 13.56000042 W
\/ F2 - Processing parameters
Sl 65536 VH
SF 400.2300101 z
N A _J WDW EM
SSB 0
LB 0.30 Hz
S5 H ﬁ GB 0
= | e o PC 1.00

80 75 70 65 60 565 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line
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Current Data Parameters
NAME qyj-C-r102-37-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170319
Time 18.46 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 17623
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
ST 32768
SF 100.6379006 MHz
WDW EM
SSB 0
impurity e 0 1.00 =
in hexane ke 140
1| - . ﬂ L l ek L

T I I I A RN AR BN
190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30 20 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


—-1.58
—-5.83
—-8.80
—-9.95
—-11.33

—-13.28

gy Jj—-B-102-37-CDC13

Current Data Parameters

NAME qyj-B-102-37-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160520
Time 16.40 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDC13

NS 8

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 512

DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
ST 32768

SF 128.4097615 MHz
WDW EM
SSB

LB 1.00 Hz
GB

PC 1.40

~ - o= oI I~
-~ ol ~l~l I<l |-
—T T

15 10 5 0 -5 -10 -15 -20 -25 -30  ppm

S-75


ProXie
Stamp


—-0.94
—-2.08

—-5.21
—-6.28

—-8.06
—-9.27
—-10.46
—-11.78
—-12.62
—-13.79

qy3j-B-102-37-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-37-CDC13 (C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160520

Time 16.41 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 11

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 456

DW 20.800 usec
DE 6.50 usec
TE 294.3 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 w

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


—8.240
7.476
7.467
7.453
7.347
7.333
7.260

ya
X

o o0} D
~ o [Ye)
@« - N
® ol - qyj-H-102-33-CDC13
Current Data Parameters
NAME  qyj-H-102-33-CDCI3
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Time 14.02 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUC1 1H
P1 12.80 usec
PLWA1 13.56000042 W
- - F2 - Processing parameters
Impurity S
. SF 400.2300106 MHz
in hexane WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

11087

40 35 30 25 20 15 1.0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line
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Current Data Parameters
NAME qyj—-C-102-33-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160520
Time 17.35 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 522
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 114
DW 16.800 usec
DE 6.50 usec
TE 294.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768
SF 100.6379024 MHz
impurity con 0 B
i LB 1.00 Hz
in hexane o 0
PC 1.40
m } \ o . L .

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 50 40 30

20 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


N~ ©

8 °  gg @ d .

_"_- «? s @ :. _'C"_J' qyj-B-102-33-CDC13
Current Data Parameters
NAME qyJj-B-102-33-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Time 14.04 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

s u T

o ~— | |O o o

— [ —| [~ < —

T L ) B S |

15 10 5 0 -5 -18(_)79 -15 -20 -25 ppm


ProXie
Stamp


© Mon o™
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Current Data Parameters
NAME qyj-B-102-33-CDC13(C)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160518
Time 14.06 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg
TD 65536
SOLVENT CDC13
NS 13
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
F2 - Processing parameters
SI 32768
SF 128.4097430 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I D D L
15 10 5 0 -5 -10 -15 -20 25 ppm

S-80


ProXie
Stamp


7.260
7.216
7.213
7.204
7.201
7.175
7.173
7.166
7.164
7.135
7.127
7.121
7.113
7.022
7.013
7.010
7.000
3.780
2.089

L4=és§§§§§§§%ﬁé%ééé;;;géﬁLJ

qyj-H-102-23-CDC13

Current Data Parameters

NAME
EXPNO
PROCNO

qyj-H-102-23-CDC13
1

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO
SFO1
NUC1

Pl

PLW1

20160405
19.31 h
spect
7824601_0021 (
zg30
65536
CDC13
8

2
8012.820 Hz
0.122266 Hz
4.0894465 sec
203
62.400 usec
6.50 usec
295.0 K
1.00000000 sec
1

400.1324708 MHz
1H
15.00 usec
8.31000042 W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

impurity
in hexane

10.991
11.003
11.981
4 1.000

e
_

T T T
85 80 75 70 65 6.0 55 50 45 %;gl 35 30 25 20 15 1.0

65536
400.1300098 MHz
EM
0
0.30 Hz
0
1.00


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


124.605

——141.325
—137.336
——134.554

123.940

125.048
=
\

S\
S
H
3p

77.474
77.157
76.839
—71.402

=4i:
™~

——62.895

26.057

ayj-C-102-23-CDC13

Current Data Parameters

NAME qyj-C-102-23-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160405
Time 19.35 h
INSTRUM spect
PROBHD 7824601_0021 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 631

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.50 usec
PLW1 41.25000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 8.31000042 W
PLW12 0.23083000 W
PLW13 0.11611000 W
F2 - Processing parameters
SI 32768

SF 100.6127575 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

190 180 170 160 150 140 130 120 110 100 9@

80

70

60

50

40

30

20

ppm


ProXie
Stamp


[ ITo} 0
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® 8 g S = © qyj-B-102-23-CDC13
S AN
—_— Current Data Parameters
NAME qyj-B-102-23-CDC13
pr— EXPNO 1
N S PROCNO 1
F2 - Acquisition Parameters
Date_ 20160406
H Time 14.14 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDC13
3p NS 12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

0 — ~( o o (o
< N Q< e @
~— [qV] ~— ~— < o
— T T

15 10 5 0 -5 -18(_)83 -15 -20 -25 ppm


ProXie
Stamp


=28 8% 83 & ¢?
= (\'l o t.g op q) ’c_). :. qyj-B-102-23-CDC13 (c)

Current Data Parameters
NAME qyj-B-102-23-CDC13 (c)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160406
Time 14.16 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg
TD 65536
SOLVENT CDC13
NS 13
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
F2 - Processing parameters
SI 32768
SF 128.4097430 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I D D L

15 10 5 0 -5 -10 -15 -20 25 ppm

S-84


ProXie
Stamp


ONWTOONANN®T
OANAN-NNOANNO AN
NNNN———=+—=O0 OO
NNNNNNNNNNKN qyj-H-102-28-CDC13

7 021
7.011
3.787
—2.093
—1.585
—1.260

Current Data Parameters
NAME qyj-H-102-28-CDCI3
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160504

Time 20.23h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 9

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.8

DW 62.400 usec
DE 6.50 usec

TE 294.6 K

D1 1.00000000 sec
TDO 1

SFO1 400.2324714 MHz
NUC1 1H

P1 12.80 usec

PLW1 13.56000042 W

F2 - Processing parameters
SI

SF 400.2300103 MHz
WDW EM

SSB 0

impurity LB 0.30 Hz
in hexane PC 1.00

il 0 JL_LAJ&“L

R E

L D e L I
7 5 7. 0 6.5 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line
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Current Data Parameters
NAME qyj-C-102-28-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160504
Time 20.26 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 809
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 128
DW 16.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
ST 32768
SF 100.6379024 MHz
WDW EM
T T SSB 0
Impurity LB 1.00 Hz
- GB 0
in hexane pC 1.40
| L N .

190 180 170 160 150 140 130 120 110 100 90 80, 70 60 S50 40 30 20 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


—-1.76
—-5.98
—-8.87
—-10.00
—-11.40

—-13.50

qy3j-B-102-

28-CDC13

Current Data Parameters

NAME qyJj-B-102-28-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160504
Time 20.16 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDC13

NS 12

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322

DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 w
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768

SF 128.4097615 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

1.11

{1 e

15 10 5 0 -5 -18(_)87 -15 -20 -25 ppm


ProXie
Stamp


o WY ©
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= (\'l o “? 09 q} 1C_>' :. 1(\_l' 'c? qyj-B-102-28-CDC13 (c)
Current Data Parameters
NAME qyj-B-102-28-CDC13 (c)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160504
Time 20.18 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg
TD 65536
SOLVENT CDC13
NS 9
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 322
DW 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
F2 - Processing parameters
SI 32768
SF 128.4097430 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I D D L
15 10 5 0 -5 -10 -15 -20 25 ppm

S-88


ProXie
Stamp


qyj-H-4th-CD2C12

5.320
3.921
—2.103
— 1.547

Current Data Parameters
NAME qyj-H-4th-CD2CI2

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161113
Time 22.56 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT cD2ClI2
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 181
DW 62.400 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUCH1 1H
P1 12.80 usec
PLWH1 13.56000042 W
F2 - Processing parameters
Sl 65536
JL SF 400.2300159 MHz
A - WDW EM
SSB 0
LB 0.30 Hz
ofola|o)|o rmw foj GB 0
=21l = = PC 1.00

79 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 ppm
5-89


ProXie
Stamp
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qyj-C-4th-CD2C12

—72.20
—63.47

Current Data Parameters

NAME qyj-C-4th-CD2C12
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161113
Time 23.02 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgpg30

TD 65536
SOLVENT CDh2Cl12

NS 13151

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C

Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768

SF 100.6378728 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

T I I R AR B
190 180 170 160 150 140 130 120 110 100 90 80, 70 60 S50 40 30 20 ppm


ProXie
Stamp


—-2.08

—-6.20

—-9.08

—-10.15
—-11.46

—-13.41

gy j—-B-4th-CD2C12

1.02
—11.02
|5.00

Current Data Parameters

NAME qyj-B-4th-CD2C12
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161107
Time 14.49 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zgdc

TD 65536
SOLVENT CDC13

NS 200

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406

DW 20.800 usec
DE 6.50 usec
TE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768

SF 128.4097615 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


o © vt o ~o28% R qyj—-B-4th-CD2C12 (C)
@ o Qe VoS LA o
@ T NPT vvow
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Current Data Parameters
NAME qyj-B-4th-CD2C12 (C)
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161116
Time 16.18 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg
D 65536
SOLVENT CDC13
NS 100
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406
DW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
F2 - Processing parameters
SI 32768
SF 128.4097504 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pPC 1.40
———rn
L D e L I |
15 10 5 0 -5 -10 -15 -20 -25 30 ppm

S-92


ProXie
Stamp


—7.260
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Current Data Parameters

N NAME  qyj-H-102-40-CDCI3
EXPNO 1
PROCNO 1
H F2 - Acquisition Parameters
Date_ 20160529
Time 21.52h
INSTRUM spect
PROBHD Z108618_0257 (
"Bu PULPROG 2930
TD 65536
3 SOLVENT CDCI3
S NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 71.8
DW 62.400 usec
DE 6.50 usec
TE 295.1 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUCH 1H
P1 12.80 usec
PLW1 13.56000042 W
gIZ - Processing parameters
SF 400.2300097 MHz
WDW E
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e g B [H R
@ e NN — [N N
o — [sp] (9] [aV1RNa\) [sp]
T T T T T T T T T [ I T T T [ I I
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm


ProXie
Stamp


2 g; 2 N © < < < » » © 0 ©
< I} © NN «© @ o NS
3 2 o NINESIN & 5 ® N 22 qyj-C-102-40-CDC13
\\\ E; Current Data Parameters
NAME qyj—-C-102-40-CDC13
EXPNO 1
PROCNO 1
F{ F2 - Acquisition Parameters
Date_ 20160529
Time 21.55 h
INSTRUM spect
PROBHD 72108618_0257 (
"Bu PULPROG 29pg30
TD 65536
SOLVENT CDC13
3s NS 120
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 114
DW 16.800 usec
DE 6.50 usec
TE 295.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
ST 32768
SF 100.6379020 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I I R AR B
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ProXie
Stamp


© o ™
e g 85 & ¢ .
o % °.’ ,C_>' S. i’l qyj-B-102-40-CDC13
\ S Current Data Parameters
NAME qyJj-B-102-40-CDC13
EXPNO 1
PROCNO 1
H F2 - Acquisition Parameters
Date_ 20160529
Time 22.02 h
INSTRUM spect
n PROBHD 7108618_0257 (
PULPROG zgdc
Bu TD 65536
SOLVENT CDC13
33 NS 6
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40



ProXie
Stamp


—-2.01
—-3.16

—-4.68
—-5.68

—-8.52
—-9.71

—-11.96
—-13.21

—-15.07

S-96

qy3j-B-102-40-CDC13 (c)

Current Data Parameters

NAME qyj-B-102-40-CDC13 (c)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160529

Time 22.04 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 25

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287

DW 20.800 usec
DE 6.50 usec
TE 294.9 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


qyj-H-102-39-CDC13

7.026
6.728
6.725
6.720
6.717
3.720
2.475
—1.574
—1.253

\ S Current Data Parameters
NAME qyj-H-102-39-CDCI3
EXPNO 1
H PROCNO 1
F2 - Acquisition Parameters
Date_ 20160527
Time 16.26 h
INSTRUM spect
H PROBHD Z108618_0257 (
PULPROG zg30
D 65536
3t SOLVENT CDCI3
NS 6
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 161
DW 62.400 usec
DE 6.50 usec
TE 2949 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUCH1 1H
P1 12.80 usec
PLW1 13.56000042 W
gIZ - Processing parameters
SF 400.2300107 MHz
WDW E
Fpa =0 o
0.30 Hz
!mpurlty GB 0
in hexane PC 1.00
B J \ JAN -

75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

S-97


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


——144.29
——134.08
——126.84

3t

_—55.73

TT~—55.11

—29.85

impurity
in hexane

—15.25

190 180 170 160 150 140 130 120 110 100 90

804 70

60

50

40 30 20

ppm

qyj-C-102-39-CDC13

Current Data Parameters

NAME qyj-C-102-39-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160529
Time 23.34 h
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 10240

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 114

DW 16.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C

Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
SI 32768

SF 100.6379006 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


© o o < 9 T R = gy j-B-102-39-CDC13
@© © - e o © < N
-« © o - - - —
o T g | | | |
l . ‘ ‘ ‘ ‘ ‘ ‘ Current Data Parameters
NAME qyj-B-102-39-CDC13
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160525
Time 19.27 h
S INSTRUM spect
\ PROBHD  27108618_0257 (
PULPROG zgdc
D 65536
SOLVENT CDC13
NS 16
DS 4
H SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362
DW 20.800 usec
DE 6.50 usec
TE 295.7 K
H D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
3t SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
ST 32768
SF 128.4097615 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
[23|1<] [s2] 79 o Yo o o
Ql|@ e el e < Q Q
—llo — — I~ — ™ —



ProXie
Stamp


AN

3t

— 114
—— 209

—-3.09

—-5.98

—-8.35
—-9.54
—-10.79
—-12.36
—-13.91
—-15.32

—-17.70

S-100

qy3j-B-102-39-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-39-CDC13 (C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160525

Time 19.29 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 406

DW 20.800 usec
DE 6.50 usec
TE 295.7 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097430 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


7.373
7.370

7.362

NOSTNOO—DT 0O —®LWA O
LITTOOLUOONDOD DD XD O D
MOONOAN———— 00 000OQ
NNNNNNNNNG GO OO SO

—3.556
—3.405

2.453

1.569

qy3j-H-102-43-CDC13

Current Data Parameters
NAME qyj-H-102-43-CDCI3
1

EXPNO
— PROCNO 1
F2 - Acquisition Parameters
NG Date 20160615
Time 20.51 h
INSTRUM spect
PROBHD Z108618_0257 (
H PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 4
DS 2
Bn SWH 8012.820 Hz
FIDRES 0.122266 Hz
3u AQ 4.0894465 sec
RG 114
DW 62.400 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUC1 1H
P1 12.80 usec
PLW1 13.56000042 W
gIZ - Processing parameters
SF 400.2300098 MHz
WDW EM
SSB 0
impurity B, 080He
in hexane PC 1.00
B . ) I I S U
Elall S
—= [ 2] [ —|< N
[ep) (aV] ~— ~— Al — ™
""""""" I D e e L L
7 6 5 1 0 ppm


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line
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qy3j-C-102-43-CDC13

Current Data Parameters

NAME qyj—-C-102-43-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160616
Time 17.48 h
INSTRUM spect
PROBHD 7824601_0021 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 921

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.50 usec
PLW1 41.25000000 w
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 8.31000042 w
PLW12 0.23083000 W
PLW13 0.11611000 w
F2 - Processing parameters
ST 32768

SF 100.6127564 MHz
WDW EM

SSB

LB 1.00 Hz
GB

PC 1.40


ProXie
Stamp


—-2.66
—-5.06
—-8.73
—-10.11
—-12.68

qy3j-B-102-

43-CDC13

Current Data Parameters
qyJj-B-102-43-CDC13

NAME
EXPNO
PROCNO

1
1

F2 - Acquisition Parameters

\ S Date_
Time
INSTRUM
PROBHD

f{ PULPROG

TD
SOLVENT
NS

Bn FIDRES
3u oW

TDO
SFO1
NUC1
Pl
PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12

20160615
21.08
spect

7108618_0257 (
zgdc

65536

CDC13

32

4

24038.461
0.366798
1.3631488
406

20.800

6.50

294.8
2.00000000
0.03000000
1
128.4096890
11B

7.50
55.09999847
400.2316009
1H

waltzl6
90.00
13.56000042
0.27428001

h

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec

=

MHz

usec
w
w

F2 - Processing parameters

[2] (9] © [Tl o

=) — S| o S

— [aN] — — [Te}
I

32768
128.4097615
EM

1.00

1.40

MHz

Hz


ProXie
Stamp


NP

3u

Bn

—-1.64
—-2.81
—-4.03
—-5.23

—-7.69

—-9.02

—-10.31

—-11.98

—-12.88
—-14.08

S-104

qy3j-B-102-43-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-43-CDC13(C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160615

Time 21.11 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 28

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 294.7 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097117 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


—7.260
7.025
7.017
6.727
6.724
6.722
6.719
6.716

L

3.729
2.477
2.475
2.354
2.336

qyj-H-102-48-CDC13

—1.562

Current Data Parameters
NAME qyj-H-102-48-CDC
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160623

Time 20.37 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 8

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128

DW 62.400 usec
DE 6.50 usec

TE 2944 K

D1 1.00000000 sec
TDO 1

SFO1 400.2324714 MH.
NUCH1 1H

P1 12.80 usec

PLWH1 13.56000042 W

F2 - Processing parameters

Sl 65536
SF 400.2300103 MHz
WDW EM
SSB 0
impurity B, 080k
in hexane PC 1.00

J

—

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

S-105


ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line

ProXie
Line


——144.180
—133.973
—126.806

Et
3v

77.475
77.157
76.840

—62.190

—31.784

impurity
in hexane

_—15.248

o
L
O
™
—

I

qyj-C-102-48-CDC13

Current Data Parameters

NAME qyj-C-102-48-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160624
Time 9.03 h
INSTRUM spect
PROBHD 7824601_0021 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 2298

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 203

DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 9.50 usec
PLW1 41.25000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 8.31000042 W
PLW12 0.23083000 W
PLW13 0.11611000 W
F2 - Processing parameters
SI 32768

SF 100.6127557 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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80
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ProXie
Stamp

ProXie
Text Box
impurity in hexane

ProXie
Line


© 0 o 3 2 3
S e Sc o F qyj-B-102-48-CDC13
‘ ‘ ‘ ‘ ‘ ‘ Current Data Parameters
NAME gy j-B-102-48-CDC13
EXPNO 1
- PROCNO 1
\\\ E; F2 - Acquisition Parameters
Date_ 20160623
Time 20.31 h
r{ INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDC13
Et NS 16
DS 4
3v SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 456
DW 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 w
PLW12 0.27428001 W
F2 - Processing parameters
ST 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

o d e e

|
10 5 0 -5 -10 -15 -20 -25 ppm

S-107


ProXie
Stamp


[TolNN TR N © Ei ﬁ & 8 .
,':' 2 :F:;- g ;;- s o qyj-B-102-48-CDC13(C)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Current Data Parameters
— NAME qyj-B-102-48-CDC13 (C)
EXPNO 1
A S PROCNO 1
F2 - Acquisition Parameters
Date_ 20160623
}1 Time 20.33
INSTRUM spect
PROBHD 7108618_0257 (
PULPROG zg
TD 65536
Et SOLVENT CDC13
NS 21
DS 2
3v SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 362
DW 20.800
DE 6.50
TE 294.5
D1 2.00000000
TDO 1
SFO1 128.4096890
NUC1 11B
P1 7.50
PLW1 55.09999847
F2 - Processing parameters
ST 32768
SF 128.4097117
WDW EM
SSB
LB 1.00
GB
PC 1.40
I L L L I
15 10 5 0 -5 -10 -15 -20 -25 ppm

S-108

h

Hz
Hz
secC

usec
usec
K
sec
MHz

usec
w

MHz

Hz


ProXie
Stamp


—7.260

3.777

- r—_F—_r—-T—r—

qyj-H-102-47-CDC13

S-109

N
H
3w
J_,L_JL A J%
AU - 1 N - NN - N - - N
8!0 7!5 7!0 6!5 6!0 55 50 45 40 35 3. 25 20 15 1.0 ppm

Current Data Parameters
NAME qyj-H-102-47-CDCI3

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20160621

Time 18.31 h
INSTRUM spect
PROBHD Z108618_0257 (
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 5

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 101

DW 62.400 usec
DE 6.50 usec

TE 2944 K

D1 1.00000000 sec
TDO 1

SFO1 400.2324714 MHz
NUCH1 1H

P1 12.80 usec
PLWH1 13.56000042 W
F2 - Processing parameters
Sl 65536

SF 400.2300102 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00


ProXie
Stamp


. N R
S
H
3w
— WD \J T " |- N .
190 180 170 160 150 140 130 120 110 100 9Q ,,80 70 60 50 40 30 20 ppm

qyj-C-102-47-CDC13

Current Data Parameters

NAME qyj-C-102-47-CDC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160621
Time 18.33 h
INSTRUM spect
PROBHD 2108618_0257 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 200

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 71.8

DW 16.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C

Pl 9.50 usec
PLW1 55.34000015 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
PLW13 0.13796000 W
F2 - Processing parameters
ST 32768

SF 100.6379015 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp


—-331
—— 481
——-6.20

——9.29
——-10.51
——-13.13
—14.71

aqyj-B-102-

47-CDC13

Current Data Parameters
qyj-B-102-47-CDC13

NAME
\ S EXPNO

PROCNO

1
1

F2 - Acquisition Parameters

H Date_ 20160621
Time 18.17 h
INSTRUM spect
PROBHD 2108618_0257 (
PULPROG zgdc
TD 65536
SOLVENT CDC13
NS 20
DS 4

3w SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 287
DW 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 128.4096890 MHz
NUC1 11B
Pl 7.50 usec
PLW1 55.09999847 W
SFO2 400.2316009 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.56000042 W
PLW12 0.27428001 W
F2 - Processing parameters
SI 32768
SF 128.4097615 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

~11.08
1/~
0.96
170
11.04
1.01
5.00


ProXie
Stamp


NN

3w

—-2.30
—-3.61

—-5.01
—-5.71

—-8.29

—-11.98

—-13.33

—-14.88
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S-112

qyj-B-102-47-CDC13 (C)

Current Data Parameters

NAME qyj-B-102-47-CDC13 (C)
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160621

Time 18.19 h
INSTRUM spect
PROBHD 72108618_0257 (
PULPROG zg

TD 65536
SOLVENT CDC13

NS 23

DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 362

DW 20.800 usec
DE 6.50 usec
TE 294.6 K

D1 2.00000000 sec
TDO 1

SFO1 128.4096890 MHz
NUC1 11B

Pl 7.50 usec
PLW1 55.09999847 W

F2 - Processing parameters
SI 32768

SF 128.4097117 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40


ProXie
Stamp
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Current Data Parameters
NAME  qyj-H-102-42-p-CDCI3
EXPNO 1
— PROCNO 1
S F2 - Acquisition Parameters
Date_ 20160603
Time 17.39 h
INSTRUM spect
H PROBHD Z108618_0257 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS
O/ DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
3X AQ 4.0894465 sec
RG 128
DW 62.400 usec
DE 6.50 usec
TE 2959 K
D1 1.00000000 sec
TDO 1
SFO1 400.2324714 MHz
NUC1 1H
P1 12.80 usec
PLWA1 13.56000042 W
g|2 - Processing parameters
SF 400.2300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JJ Bt . A b -
< @ < ol | -
— o — (V) (ep) [aV] [ep]
T T T T T Tt Tttt T T T T T T T T T T T T I
7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm


ProXie
Stamp
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< I} © N 0~ © N
X SN NRRRRIR &8 & 2 qyj-C-102-42-CDC13
Current Data Parameters
E; NAME qyj—-C-102-42-CDC13
\ EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
H Date_ 20160604
Time 16.10 h
INSTRUM spect
PROBHD 72108618_0257 (
yd PULPROG 2gpg30
O D 65536
SOLVENT CDC13
NS 350
3X DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 114
DW 16.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6479773 MHz
NUC1 13C
Pl 9.50 usec
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