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Experimental section

General information

Unless otherwise noted, all reagents were used as received from commercial suppliers.
Pd(OAc), was obtained from Pressure Chemicals and used without further purification. All
the arylboronic acids were purchased from Sigma-Aldrich Co. LLC.. Palladium-catalyzed
oxidative carbocyclization/arylation of enallenes was performed without any efforts to
exclude moisture, i.e. reagent grade THF can be used without any drying/purification. The
H,O content of this THF was typically 50-150 ppm, measured using a Metrohm 831F
(KF-titrator). Dry solvents for other necessary reactions (THF) were obtained from a VAC
Solvent Purifier. Reactions were monitored using thin-layer chromatography (SiO,). TLC
plates were visualized with UV light (254 nm), iodine treatment or using Hanessians stain.
Flash chromatography was carried out with 60A (particle size 35-70 pm) normal flash silica
gel. NMR spectra were recorded at 400 MHz (H) and at 100 MHz (C), respectively. Chemical
shifts (d) are reported in ppm, using the residual solvent peak in CDCI3 (H: 6 = 7.26 and C: ¢
= 77.0 ppm) as internal standard, and coupling constants (J) are given in Hz. HRMS were
recorded using ESI-TOF techniques. The stereochemistry of 2d and 2e, respectively, was
determined by comparing coupling constants with analogous compounds from our previous

studies. '

Preparation of starting materials

Enallene substrates 1a — 1f were prepared as reported in the literature.” Characterization
of enallene 1c is given below:

EE "H NMR (CDCls, 400 MHz): 6 7.32 — 7.27 (m, 4H), 7.22 — 7.18 (m, 1H), 6.42 (dt, J
= 15.8, 1.3 Hz, 1H), 6.09 (dt, J = 15.8, 7.3 Hz, 1H), 5.53 (septet, J = 2.7 Hz, 1H),
Z % 1c 373 (s, 6H), 2.89 (dd, J = 7.3, 1.3 Hz, 2H), 1.72 (s, 3H), 1.71 (s, 3H). *C NMR
Ph A (CDCls, 100 MHz): 5 201.8, 170.6 (2C), 137.3, 133.5, 128.4 (2C), 127.2, 126.2 (2C),
124.6, 100.2, 88.4, 58.5, 52.6 (2C), 38.0, 20.1 (2C). HRMS (ESI) m/z for C,oH,,0,Na [M+Na]" calced
337.1410, found 337.1398.

(1) Persson, A. K. A ; Jiang, T.; Johnson, M.; Béckvall, J.-E. Angew. Chem. Int. Ed. 2011, 50, 6155.
(2) Franzén, J.; Backvall, J.-E. J. Am. Chem. Soc. 2003, 125, 6056.
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Optimization of solvent in carbocyclization/arylation of enallene 1a to 2aa

To a solution enallene 1a (23.8 mg, 0.1 mmol) in the indicated solvent (1 mL) of was added Pd(OAc),
(1.1 mg, 0.005 mmol, 5 mol%), BQ (13.0 mg, 0.12 mmol) and PhB(OH), (12.2 mg, 0.1 mmol). The
mixture was heated at 40 °C for 16 hours. The solvent was evaporated followed by the addition of
anisole (11.0 pL, 0.1 mmol) as the internal standard. The crude mixture was analyzed by 'H NMR

spectroscopy and the results are summarized in Table 1.

Table 1. Solvent effect

EE 5 mol% Pd(OAc), £ E E E
1.0 equiv. PhB(OH),
l 1.2 equiv. BQ +
= .
)J\ solvent, 40 °C Ph
1a 2aa 4a
Entry Solvent Yield of 2a (%)* Yield of 4a (%)*
1 acetone 90 7
2° acetonitrile 0 0
3 DCM 67 4
4 DCE 64 5
5 dioxane 86 2
6 ethyl acetate 63 3
7 THF 92 4
8 toluene 53 1

*crude "H NMR yield. ® No reaction in acetonitrile.

Optimization of temperature in carbocyclization/arylation of enallene 1a to 2aa

To a solution of enallene 1a (47.6 mg, 0.2 mmol) in THF (2 mL) was added Pd(OAc), (0.5 mg, 0.002
mmol, 1 mol%), BQ (23.8 mg, 0.22 mmol) and PhB(OH), (24.4 mg, 0.2 mmol). The mixture was
heated at the indicated temperature until completion. The solvent was evaporated followed by the
addition of anisole (22.0 pL, 0.2 mmol) as the internal standard. The crude mixture was analyzed by 'H

NMR spectroscopy and the results are summarized in Table 2.

Table 2. Temperature influence

1 mol% Pd(OAc), & E
1.0 equiv. PhB(OH),
))ﬂl 1.1 equiv. BQ
HF Ph
1a 2aa
Entry Temp (°C) Time (h) Yield of 2a (%)"*

1 40 16 77
2 50 3.5 83
3 60 2 86 (83)
4 70 1 75

“crude "H NMR yield.  isolated yield in parenthesis.



General procedure for the oxidative carbocyclization/arylation of enallene 1a
E

E E 1 mol% Pd(OAc), E
1.0 equiv. ArB(OH),
| 1.1 equiv. BQ
/ [ ]
P THF, 60 °C Ar
1a 2a

To a solution of enallene 1a (47.6 mg, 0.2 mmol) in THF (2 mL) was added Pd(OAc), (0.5 mg, 0.002
mmol, 1 mol%), BQ (23.8 mg, 0.22 mmol) and PhB(OH), (24.4 mg, 0.2 mmol). The mixture was
heated at 60 °C for 2 hours. The solvent was evaporated and the residue was purified by flash column
chromatography (pentane/ethyl acetate v/v 40:1) giving the arylated product 2a as a colorless oil (53
mg, 83 %).

Spectral data of compounds 2aa — 2ar (NMR and HRMS)

E ¢ 'HNMR (CDCl;, 400 MHz): § 7.33 — 7.21 (m, 5H), 5.82 (br. s, 1H), 5.24 (br. s,
1H), 5.18 (br. s, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.28 (m, 1H), 3.13 (dd, J = 13.9,
3.0 Hz, 1H), 2.54 (dd, J = 13.9, 2.2 Hz, 1H), 2.37 (dd, J = 14.0, 9.0 Hz, 1H), 2.35
(dd, J=13.7, 11.5 Hz, 1H), 2.00 (br. s, 3H). *C NMR (CDCl, 100 MHz): 6 171.9,

2aa 171.7, 151.4, 140.8, 137.9, 129.0 (2C), 128.3 (2C), 126.0, 124.2, 115.4, 65.3, 52.8,
52.7, 46.2, 40.0, 36.0, 21.2. HRMS (ESI) m/z for CisH»0,Na [M+Na]* caled 337.1410, found
337.1403.

&

E & "H NMR (CDCls, 400 MHz): 6 7.29 (m, 1H), 7.19 — 7.10 (m, 3H), 5.84 (br. s, 1H),
5.21 (br. s, 1H), 5.15 (br. s, 1H), 3.78 (s, 3H), 3.72 (s, 3H), 3.37 (m, 1H), 3.14 (dd, J
=14.3, 3.3 Hz, 1H), 2.51 (dd, J = 14.3, 2.6 Hz, 1H), 2.46 — 2.38 (m, 2H), 2.35 (s,
3H), 2.01 (br. s, 3H). *C NMR (CDCls, 100 MHz): ¢ 171.83 (2C), 152.0, 138.8,
2ab 138.0, 136.2, 130.2, 129.7, 126.1, 125.8, 124.2, 115.3, 65.4, 52.8, 52.7, 43.9, 37.4,
36.1,21.3, 19.8. HRMS (ESI) m/z for C,0H»,04Na [M+Na]" caled 351.1567, found 351.1573.

%

"H NMR (CDCls, 400 MHz): § 7.20 (m, 1H), 7.06 — 7.02 (m, 3H), 5.82 (br. s, 1H),
5.24 (br. s, 1H), 5.18 (br. s, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.27 (m, 1H), 3.10 (dd, J
= 13.9, 2.9 Hz, 1H), 2.55 (dd, J = 13.9, 2.2 Hz, 1H), 2.41 — 2.31 (m, 2H), 2.36 (s,
3H), 2.00 (br. s, 3H). *C NMR (CDCls, 100 MHz): 6 171.9, 171.7, 151.5, 140.8,
2ac 137.9, 137.8, 129.7, 128.2, 126.7, 126.0, 124.2, 115.4, 65.3, 52.7, 52.7, 46.2, 39.9,
36.1,21.4, 21.1. HRMS (ESI) m/z for C5HO0,Na [M+Na] caled 351.1567, found 351.1569.

E E

A

E_E  'HNMR (CDCls;, 400 MHz): § 7.13 (m, 4H), 5.81 (br. s, 1H), 5.24 (br. s, 1H),
5.18 (br. s, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.25 (m, 1H), 3.09 (dd, J = 13.9, 2.9
Hz, 1H), 2.54 (dd, J = 13.9, 2.2 Hz, 1H), 2.39 — 2.31 (m, 2H), 2.34 (s, 3H), 2.00
(br. s, 3H). ®C NMR (CDCl;, 100 MHz): 6 171.9, 171.7, 151.4, 137.8, 137.7,
135.4, 129.0 (2C), 128.9 (2C), 124.1, 115.4, 65.3, 52.7, 52.7, 46.2, 39.5, 36.0,
21.1,21.0. HRMS (ESI) m/z for CyoH,40sNa [M+Na]" caled 351.1567, found 351.1562.
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\ EE  'HNMR (CDCL, 400 MHz): § 7.27 (dd, J =74, 1.7 Hz, 1H), 7.20 (ddd, J = 7.9,

0 Q 7.9, 1.7 Hz, 1H), 6.91 (ddd, J= 7.4, 7.4, 1.0 Hz, 1H), 6.85 (m, 1H), 5.78 (br. s, 1H),
O 5.49 (br. s, 1H), 5.18 (br. s, 1H), 3.84 (s, 3H), 3.79 (s, 3H), 3.70 (s, 3H), 3.34 (m,
1H), 3.28 (dd, J = 13.2, 2.6 Hz, 1H), 2.55 (dd, J = 13.9, 1.9 Hz, 1H), 2.28 (dd, J =
13.9, 8.6 Hz, 1H), 2.17 (dd, J = 13.2, 11.6 Hz, 1H), 1.99 (br. s, 3H). *C NMR
(CDCls, 100 MHz): § 172.1, 171.9, 157.6, 152.3, 137.8, 131.3, 129.4, 127.3, 123.6, 120.3, 115.9, 110.0,
65.4, 55.0, 52.8, 52.7, 44.0, 36.2, 35.6, 21.1. HRMS (ESI) m/z for CyH,OsNa [M+Na]' calcd
367.1516, found 367.1534.

2ae

"H NMR (CDCl;, 400 MHz): 6 7.21 (t, J = 7.8 Hz, 1H), 6.84 (d, J = 7.6 Hz, 1H),
6.80 (m, 1H), 6.75 (m, 1H), 5.81 (br. s, 1H), 5.22 (br. s, 1H), 5.17 (br. s, 1H), 3.81
(s, 3H), 3.76 (s, 3H), 3.70 (s, 3H), 3.28 (m, 1H), 3.09 (dd, J = 13.9, 3.0 Hz, 1H),
2.53 (dd, J = 13.9, 2.2 Hz, 1H), 2.41 — 2.32 (m, 2H), 1.99 (br. s, 3H). *C NMR

2af (CDCls, 100 MHz): 6 171.8, 171.6, 159.6, 151.3, 142.4, 137.8, 129.2, 124.2, 121.4,
115.4, 114.9, 111.1, 65.3, 55.0, 52.7, 52.7, 46.0, 40.0, 36.1, 21.1. HRMS (ESI) m/z for C5H,,0sNa
[M+Na]" calcd 367.1516, found 367.1515.

E E

E £ 'HNMR (CDCly, 400 MHz): 6 7.16 (m, 2H), 6.84 (m, 2H), 5.80 (br. s, 1H),
Q 5.21 (br. s, 1H), 5.16 (br. s, 1H), 3.79 (s, 3H), 3.75 (s, 3H), 3.70 (s, 3H), 3.22

0 Q (m, 1H), 3.05 (dd, J = 13.9, 3.1 Hz, 1H), 2.52 (dd, J = 13.9, 2.2 Hz, 1H), 2.35
(dd, J = 14.0, 8.7 Hz, 1H), 2.31 (dd, J = 13.9, 11.2 Hz, 1H), 1.98 (br. s, 3H).
2ag 3C NMR (CDCl;, 100 MHz): 6 171.9, 171.7, 157.9, 151.4, 137.9, 132.9 (2C),

129.9, 124.1, 115.4, 113.7 (2C), 65.3, 55.2, 52.8, 52.7, 46.4, 39.0, 36.0, 21.1. HRMS (ESI) m/z for
CyH,4,0sNa [M+Na]" caled 367.1516, found 367.1538.

E.E  'HNMR (CDCl;, 400 MHz): 6 7.33 (m, 2H), 7.18 (m, 2H), 5.82 (br. s, 1H),
Q 5.24 (br. s, 1H), 5.18 (br. s, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.28 (m, 1H), 3.11

Bu Q (dd, J = 14.0, 3.0 Hz, 1H), 2.54 (dd, J = 14.0, 2.3 Hz, 1H), 2.39 (dd, J = 14.0,
8.6 Hz, 1H), 2.35 (dd, J = 14.0, 11.9 Hz, 1H), 2.00 (br. s, 3H), 1.33 (s, 9H).
2ah BC NMR (CDCl;, 100 MHz): § 171.8, 171.7, 151.5, 148.7, 137.8, 137.7,

128.6 (2C), 125.2 (2C), 124.1, 115.4, 65.3, 52.7, 52.6, 46.1, 39.4, 36.2, 34.3, 31.3 (3C), 21.1. HRMS
(ESI) m/z for C,3H3,0,Na [M+Na]" caled 393.2036, found 393.2050.

E £ 'HNMR (CDCls, 400 MHz): § 7.48 (m, 2H), 7.26 (m, 2H), 5.84 (br. s, 1H),
Q 5.25 (br. s, 1H), 5.15 (br. s, 1H), 3.77 (s, 3H), 3.71 (s, 3H), 3.31 (m, 1H),

™S O 3.14 (dd, J = 14.0, 2.9 Hz, 1H), 2.55 (dd, J = 14.0, 2.2 Hz, 1H), 2.42 - 2.36
(m, 2H), 2.01 (br. s, 3H), 0.28 (s, 9H). *C NMR (CDCl;, 100 MHz): ¢
2ai 171.8, 171.6, 151.4, 141.4, 137.8, 137.5, 133.4 (2C), 128.4 (2C), 124.2,

115.4, 65.3, 527, 52.6, 46.0, 39.9, 36.1, 21.1, — 1.1 (3C). HRMS (ESI) m/z for C»,H3,0,SiNa [M+Na]"
caled 409.1806, found 409.1803.



"H NMR (CDCl;, 400 MHz): § 7.35 (m, 2H), 7.21 (m, 2H), 6.71 (dd, J = 17.6,

E E
Q 10.9 Hz, 1H), 5.82 (br. s, 1H), 5.72 (dd, /= 17.6, 0.8 Hz, 1H), 5.23 (br. s, 1H),
4 Q 5.21 (dd, J = 10.9, 0.8 Hz, 1H), 5.18 (br. s, 1H), 3.75 (s, 3H), 3.70 (s, 3H),
3.27 (m, 1H), 3.10 (dd, J = 14.0, 3.1 Hz, 1H), 2.53 (dd, J = 14.0, 2.3 Hz, 1H),
2aj

2.39 (dd, J=13.9, 11.2 Hz, 1H), 2.37 (dd, J = 13.9, 8.6 Hz, 1H), 2.00 (br. s,
3H). C NMR (CDCls, 100 MHz): 5 171.8, 171.6, 151.3, 140.5, 137.8, 136.6, 135.4, 129.2 (2C), 126.2
(20), 124.3, 1154, 113.0, 65.3, 52.8, 52.7, 46.1, 40.0, 36.0, 21.1. HRMS (ESI) m/z for C,;H,4,0,Na
[M+Na]" caled 363.1567, found 363.1572.

£ 'H NMR (CDCl;, 400 MHz): 6 7.19 (m, 2H), 6.97 (m, 3H), 5.80 (br. s, 1H),

E
) 519 0r s, 1H), .16 (br. s, 1H), 3.74 (5, 3H), 3.70 (5, 3H), 3.23 (m, 1H), 3.05
F Q (dd, J = 14.0, 3.3 Hz, 1H), 2.49 (dd, J = 14.0, 2.2 Hz, 1H), 237 (dd, J = 13.9,
11.3 Hz, 1H), 2.34 (dd, J = 13.9, 8.6 Hz, 1H), 1.98 (br. s, 3H). *C NMR
2ak

(CDCls, 100 MHz): § 1718, 171.6, 164.4 (d, J = 243.9 Hz, 1C), 151.1, 137.9,
136.4 (d,J=3.4 Hz, 1C), 130.4 (d, J= 7.6 Hz, 2C), 124.4, 115.4, 115.0 (d, J=21.0 Hz, 2C), 65.3, 52.8,
52.7, 46.2, 39.0, 35.9, 21.1. HRMS (ESI) m/z for CiH,O,FNa [M+Na]* caled 355.1316, found
355.1315.

"H NMR (CDCl;, 400 MHz): 6 7.26 (m, 2H), 7.17 (m, 2H), 5.80 (br. s, 1H),

E E
Q 5.18 (br. s, 1H), 5.16 (br. s, 1H), 3.74 (s, 3H), 3.70 (s, 3H), 3.23 (m, 1H), 3.05
al Q (dd, J=13.9, 3.3 Hz, 1H), 2.48 (dd, J = 13.9, 2.2 Hz, 1H), 2.38 (dd, J = 13.9,
11.2 Hz, 1H), 2.34 (dd, J = 13.9, 8.6 Hz, 1H), 1.98 (br. s, 3H). *C NMR
2al

(CDCl;, 100 MHz): 6 171.8, 171.6, 151.0, 139.2, 137.8, 131.8, 130.4 (2C),
128.4 (2C), 124.5, 115.4, 65.3, 52.8, 52.8, 46.0, 39.2, 35.9, 21.1. HRMS (ESI) m/z for C;yH,0,CINa
[M+Na]" calcd 371.1021, found 371.1029.

"H NMR (CDCls, 400 MHz): § 7.41 (m, 2H), 7.11 (m, 2H), 5.80 (br. s, 1H),

E E
Q 5.18 (br. s, 1H), 5.16 (br. s, 1H), 3.74 (s, 3H), 3.70 (s, 3H), 3.23 (m, 1H), 3.03
Br Q (dd, J=13.9, 3.2 Hz, 1H), 2.47 (dd, J = 13.9, 2.2 Hz, 1H), 2.37 (dd, J = 13.7,
11.2 Hz, 1H), 2.34 (dd, J = 13.7, 8.6 Hz, 1H), 1.98 (br. s, 3H). *C NMR
2am

(CDCl;, 100 MHz): 6 171.8, 171.6, 151.0, 139.7, 137.8, 131.4 (2C), 130.8
(20), 124.5,119.8, 115.4, 65.3, 52.8, 52.8, 46.0, 39.3, 35.9, 21.1. HRMS (ESI) m/z for C,oH,,0,BrNa
[M+Na]" calcd 415.0515, found 415.0511.

£ 'HNMR (CDCL, 400 MHz): § 7.55 (m, 2H), 7.35 (m, 2H), 5.83 (br. s, 1H),

E
Q 5.20 (br. s, 1H), 5.18 (br. s, 1H), 3.74 (s, 3H), 3.70 (s, 3H), 3.28 (m, 1H),
FsC Q 3.14 (dd, J = 13.9, 3.0 Hz, 1H), 2.52 — 2.46 (m, 2H), 2.34 (dd, J = 13.9, 8.7
Hz, 1H), 1.99 (br. s, 3H). ®C NMR (CDCl;, 100 MHz): 6 171.7, 171.5,

2an 150.9, 144.9, 137.8, 129.4, 128.4 (q, J = 32.2 Hz, 1C) 125.2 (q, J = 3.7 Hz,
10), 124.3 (q, J = 271.8 Hz, 1C), 124.6, 115.5, 65.4, 52.8, 52.8, 45.8, 39.7, 35.8, 21.1. HRMS (ESI)
m/z for CogH,104F3Na [M+Na]" calcd 405.1284, found 405.1301.



'H NMR (CDCls, 400 MHz): & 7.88 (m, 2H), 7.32 (m, 2H), 5.81 (br. s, 1H),

E E
o Q 5.19 (br. s, 1H), 5.16 (br. s, 1H), 3.74 (s, 3H), 3.68 (s, 3H), 3.28 (m, 1H), 3.13
Q (dd, J = 13.9, 3.1 Hz, 1H), 2.57 (s, 3H), 2.48 — 2.42 (m, 2H), 2.32 (dd, J =
13.9, 8.6 Hz, 1H), 1.97 (s, 3H). *C NMR (CDCl;, 100 MHz): 6 197.7, 171.6,
2ao0

171.4, 151.0, 146.6, 137.7, 135.2, 129.2 (2C), 128.4 (2C), 124.5, 115.4, 65.3,
52.8, 52.7, 45.8, 39.9, 35.9, 26.4, 21.1. HRMS (ESI) m/z for C,;H,,0sNa [M+Na]" calcd 379.1516,
found 379.1517.

'H NMR (CDCl;, 400 MHz): 6 9.96 (s, 1H), 7.80 (m, 2H), 7.40 (m, 2H),

E E
o O 5.81 (br. s, 1H), 5.19 (br. s, 1H), 5.16 (br. s, 1H), 3.74 (s, 3H), 3.68 (s, 3H),
y Q 3.28 (m, 1H), 3.15 (dd, J = 13.9, 3.2 Hz, 1H), 2.52 — 2.45 (m, 2H), 2.31 (dd,
J=13.9, 8.6 Hz, 1H), 1.97 (br. s, 3H). *C NMR (CDCl;, 100 MHz): § 191.9,
2ap

171.6, 171.5, 150.9, 148.2, 137.7, 134.6, 129.8 (2C), 129.7 (2C), 124.6,
115.5, 65.3, 52.8, 52.7, 45.8, 40.1, 35.8, 21.1. HRMS (ESI) m/z for CyH»OsNa [M+Na]' calcd
365.1359, found 365.1356.

E £ 'HNMR (CDCls, 400 MHz): & 8.04 (m, 2H), 7.58 (d, J = 7.5 Hz, 1H), 7.45 (m,
02 1H), 5.82 (br. s, 1H), 5.18 (br. s, 1H), 5.17 (br. s, 1H), 3.72 (s, 3H), 3.68 (s, 3H),
Q 3.30 (m, 1H), 3.15 (dd, J = 13.9, 3.3 Hz, 1H), 2.56 (dd, J = 13.9, 10.9 Hz, 1H),
2.43 (dd, J = 14.0, 2.3 Hz, 1H), 2.34 (dd, J = 14.0, 8.4 Hz, 1H), 1.97 (br. s, 3H).

2aq 3C NMR (CDCls;, 100 MHz): 6 171.5, 171.3, 150.5, 148.2, 142.6, 137.7, 135.5,

129.1, 124.8, 123.7, 121.2, 115.5, 65.2, 52.8, 52.7, 45.6, 39.3, 35.6, 21.0. HRMS (ESI) m/z for
C19H,,04NNa [M+Na]" calcd 382.1261, found 382.1250.

e 'HNMR (CDCl;, 400 MHz): § 7.08 (m, 2H), 6.77 (m, 2H), 5.79 (br. s, 1H),

E
Q 5.53 (br. s, 1H), 5.20 (br. s, 1H), 5.16 (br. s, 1H), 3.76 (s, 3H), 3.71 (s, 3H),
HO Q 3.23 (m, 1H), 3.03 (dd, J = 14.0, 3.1 Hz, 1H), 2.51 (dd, J = 14.0, 2.3 Hz, 1H),
237 (dd, J = 14.0, 8,6 Hz, 1H), 2.30 (dd, J = 14.0, 11.1 Hz, 1H), 1.98 (br. s,
2ar

3H). ®C NMR (CDCl;, 100 MHz): § 172.1, 172.0, 154.1, 151.6, 137.9, 132.6,
130.1 (2C), 124.0, 115.5, 115.2 (2C), 65.4, 52.9, 52.8, 46.3, 39.0, 36.1, 21.1. HRMS (ESI) m/z for
C19H,,05Na [M+Na]" calcd 363.1567, found 363.1558.



General procedure for the oxidative carbocyclization/arylation of other enallenes
E

E E 1 mol% Pd(OAc), E
1.3 equiv. PhB(OH),
1.1 equiv. BQ
P Il q Ph
THF, 60 °C
Bh )J\ Ph
1c 2

To a solution of enallene 1c¢ (50.5 mg, 0.2 mmol) in THF (2 mL) was added Pd(OAc), (0.5 mg, 0.002
mmol, 1 mol%), BQ (23.8 mg, 0.22 mmol) and PhB(OH), (33.4 mg, 0.26 mmol). The mixture was
heated at 60 °C for 7 hours. The solvent was evaporated and the residue was purified by flash column
chromatography (pentane/ethyl acetate v/v 40:1) giving the arylated product 2¢ as a colorless oil (39
mg, 59 %).

Spectral data of compounds 2b — 2e and 6¢ (NMR and HRMS)

E . 'H NMR (CDCls, 400 MHz): § 7.27 — 7.24 (m, 2H), 7.21 — 7.18 (m, 3H), 5.74 (s,

1H), 5.33 (br. s, 1H), 5.17 (m, 1H), 3.70 (s, 3H), 3.63 (s, 3H), 2.91 (d, J = 13.5 Hz,
Pii op  |H), 287 (d,J=13.5Hz, 1H), 278 (d,J = 14.1 Hz, 1H), 2.11 (d, J = 14.1 Hz, 1H),
Bh 1.99 (m, 3H), 1.31 (s, 3H). ®C NMR (CDCl;, 100 MHz): ¢ 171.8, 171.5, 153.8,

138.6, 138.2, 130.6 (2C), 127.8 (2C), 126.1, 125.7, 115.5, 63.2, 52.8, 52.7, 51.0,
45.0,44.1,27.5, 23.7. HRMS (ESI) m/z for C2oH,,0,Na [M+Na]" caled 351.1567, found 351.1568.

E "H NMR (CDCls, 400 MHz): 6 7.30 — 7.26 (m, 2H), 7.26 — 7.15 (m, 6H), 6.96

E —6.94 (m, 2H), 5.75 (d, J = 1.1 Hz, 1H), 5.02 (m, 1H), 4.98 (br. s, 1H), 4.58 (d,
Ph& J=4.4 Hz, 1H), 4.00 — 3.95 (m, 1H), 3.69 (s, 3H), 3.46 (s, 3H), 3.03 (dd, J =
2C 145,94 Hz, 1H), 2.56 (dd, J = 14.5, 3.4 Hz, 1H), 1.94 (br. s, 3H). *C NMR

Ph (CDCl;, 100 MHz): § 171.6, 171.0, 150.4, 143.8, 141.6, 138.2, 129.8 (2C),

128.8 (2C), 128.2 (2C), 127.7 (2C), 126.2, 126.1, 125.7, 115.4, 65.8, 52.9, 52.6, 52.3, 47.9, 34.2, 21.5.
HRMS (EST) m/z for Co5sHyc0,Na [M+Na]" calcd 413.1723, found 413.1722.

'H NMR (CDCls, 400 MHz): § 7.22 — 7.21 (m, 4H), 7.16 — 7.13 (m, 1H), 5.51 (m

E
E 1H), 4.69 (m, 1H), 4.53 (m, 1H), 3.73 (s, 3H), 3.67 (s, 3H), 3.20 (m, 1H), 2.98
(ddd, J=12.4, 4.4, 3.4 Hz, 1H), 1.87 — 1.80 (m, 2H), 1.73 — 1.69 (m, 1H), 1.48 —
2d 38 (m, 4H), 0.77 (br. s, 3H). *C NMR (CDCl;, 100 MHz): 6 170.4, 169.6,
Ph

153.5, 144.3, 143.4, 128.8 (2C), 127.6 (2C), 125.8, 125.6, 113.4, 67.3, 52.5, 52.1,
50.3, 46.3, 44.2, 25.9, 25.1, 23.8, 20.8. HRMS (ESI) m/z for C,,H,s0,Na [M+Na]" calcd 377.1723,
found 377.1720.

£ "H NMR (CDCls, 400 MHz): 6 7.16 — 7.07 (m, 5H), 5.68 (d, J = 1.0 Hz, 1H), 4.49

E (br. s, 1H), 4.46 (m, 1H), 3.95 — 3.90 (m, 1H), 3.87 — 3.83 (m, 1H), 3.80 (s, 3H),

3.73 (s, 3H), 3.32 (m, 1H), 1.95 — 1.67 (m, 4H), 1.53 (br. s, 3H). *C NMR

o 28 (CDCL, 100 MHz): 6 171.2, 171.2, 149.7, 143.9, 138.1, 128.7 (2C), 127.5 (2C),

125.6, 124.9, 115.6, 69.8, 54.5, 52.9, 52.2, 49.2, 47.6, 34.7, 29.0, 20.4. HRMS
(ESI) m/z for C,;H,4,0,Na [M+Na]" caled 363.1567, found 363.1563.



'"H NMR (CDCls, 400 MHz): 6 7.33 — 7.29 (m, 7H), 7.22 (m, 1H), 7.04 (m, 2H),

E E
6.48 (s, 1H), 6.39 (d, J = 15.7 Hz, 1H), 6.09 (dt, J=15.7, 7.5 Hz, 1H), 5.02 (br.
2o 6c S IH), 441 (m, 1H), 3.54 (s, 6H), 2.80 (dd, J = 7.5, 1.2 Hz, 2H), 2.06 (m, 3H).
oh BC NMR (CDClLs, 100 MHz): J 170.4 (2C), 145.4, 144.5, 137.4, 137.2, 133.6,

129.9 (2C), 128.5, (2C), 127.6 (2C), 127.4, 127.4, 126.2 (2C), 125.2, 124.4,
117.7, 59.3, 52.5 (2C), 40.8, 20.9. HRMS (ESI) m/z for CysH,s0,Na [M+Na]' calcd 413.1723, found

413.1721.



NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

TJ-20110714-B-279-cinammylallene-sm

1
20110714
16.52
spect

5 mm PABBO BB-
zg30
65536
CDC13

16

2
8223.685
0.125483
3.9846387
406
60.800
6.50

300.2
1.00000000
1

======== CHANNEL fl ========

-4.00
24.73352814
400.1324710

32768
400.1300096

EM

0
0.30
0
1.00

3.729

2.897
2.894

A
X

2.878
2.875

1.718
1.710
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NAME TJ-20110714-B-279-cinammylallene-sm

EXPNO 12

PROCNO 1 E E

Date_ 20110715

Time

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30 |

TD 65536 b

SOLVENT CDC13

NS 512 . 1c

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz Ph

AQ 1.3631988 sec

RG 2050

DW 20.800 usec

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1l ========

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

SI 32768

SF 100.6127698 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

I I I I I I I R R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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7.324
7.305
7.291
7.287
7.260
7.256
7.239
7.227
7.224

N

7.206
7.188

Xaa

5.813

Current Data Parameters

NAME TJ-20101019-A-129-prod

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20101019

Time 19.02

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

D 65536

SOLVENT cpcl3

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 144

DW 60.800 usec

DE 6.50 usec

TE 297.1 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

NUC1 1H

Pl 8.90 usec

PL1 4.00 dB

PL1W 24.73352814 W

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 32768

SF 400.1300094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

pC 1.00

< || ©
Qe
||N

0

.0

PPmM


Frank
图章


Current Data Parameters

NAME TJ-20101019-A-129-prod
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20101019
Time 19.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT CDC13
NS 172
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 51.93 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
usec
-3.00 dB
69.66502380 W
100.6228298 MHz
CHANNEL £2
waltzl6
1H
80.00 usec
16.00 dB
15.00 dB
15.00 dB
0.24733528 W
1 0.31137666 W
PL13W 0.31137666 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127737 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
™ " L 'y " L ok
v " Ll el

151.42

140.86

137.88

129.04

128.34

125.98

115.44

77.32
77.00

210 200 190 180 170 160 150 140 130 120 110 100 90

80

76.68

70

65.34

52.81

52.74

"y

46.18

39.98
36.05

21.16

60

50

40
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Zab

.H\

2.522
2.493
2.486
2.456
2.435
2.421
2.399
2.392
2.385

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

N

2.346
2.007

TJ-20110419-A-215-2Me-prod

1
20110419
15.39
spect
5 mm PABBO BB-
zg30
65536
CDC13
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
101
60.800 usec
6.50 usec
300.2 K
1.00000000 sec
1

CHANNEL fl ========

24.73352814 W
400.1324710 MHz
32768
400.1300092 MHz
EM
0
0.30 Hz
0
1.00

<= o N [sed{=2) N| (o oI~ | o
QN < Qe Q@ el e =
M - -l ™l | |- v
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

TJ-20110419-A-215-2Me-prod

1

20110419

20.38

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000

171.83

CHANNEL fl ========

6.43

-3.00
69.66502380
100.6228298

CHANNEL f2 ========

waltzl6

1H

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127758
EM

0

1.00

0

1.40

MHz

MHz

Hz

n

—151.97

138.82
138.06

—T—136.21

130.20

129.74

—

—126.07

124.24

—115.27

——65.36

52.77

52.72

—43.93

_——37.45
T 36.13

_——21.28
——19.76

2ab

200

180

160

T

x
140

T

x
120

T

x
100

ppm


Frank
图章


O~ O 0 N [~ 00 o N o N M MO MM AT MO MWOWOOMMWOAI™MIM~LWO N
O —HOI~O0O < ™M — < O OO A0SO O0OMANOOO-W MO
NN OO OO (e0) AN T ANNANANNANNAADODOOL WL WOWOSTOOOMOMOMMNMO
[ R T S B A Lo Lo NMMMMMMOMMMMOMMNNNNNANANANANNANAN
NAME TJ-20110420-A-216-3Me-prod
EXPNO 1
PROCNO 1
Date_ 20110420
Time 16.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30 E E
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec 2ac
TDO 1
======== CHANNEL fl ======== [ |
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\
I |
Lo
1 I
L )
. —
L s B s BB S B B L 1 ey . B B B B B I L B
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 ppm
[Tod o] (=] (0 NN N[ < [0 [22]
Qe < Q| QS - QN <
bl K o) - = ™M || -0 (3
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

~ O N
© © ©
— o~~~
o~ o~ ® ™
— —

——151.46

_—140.79

v

TJ-20110420-A-216-3Me—-prod

1
20110420

20.35

spect

5 mm PABBO BB-
zgpg30

65536

cpcl3

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000

CHANNEL f1

6.43

-3.00
69.66502380
100.6228298

CHANNEL f2 ========

waltzl6

1H

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127766
EM

0

1.00

0

1.40

Hz

124.16
——115.40

—65.33

52.74

52.69

—46.18

—39.89
—36.11

Fac

200

x ' x ' x
180 160 140

T

x
100

80

ppm
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NAME TJ-20110225-A-187-4me-prod
EXPNO 10
PROCNO 1
Date_ 20110225
Time 18.10
E INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
" DW 60.800 usec
DE 6.50 usec
_ﬂ{I TE 296.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
| NUC1 1H
| Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[
\
N
[
B M U Ml 1
J 1
L I s s ) s L Ly B B B B S B B BB S L L L L
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 ppm
™ o |0 | [<odIBSy AN O (o]
- o oo [<2)[=] oo (=18 =]

< - |- ANM | - | < N
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NAME
EXPNO

PROCNO

Date_
Time

INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG
DW
DE
TE

CPDPRG2

NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

——151.46
137.86

__—171.87
T~ 171.68

TJ-20110225-A-187-4me—prod

1
20110226

6.04

spect

5 mm PABBO BB-
zgpg30

65536

cpcl3

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
298.2
2.00000000
0.03000000

CHANNEL f1l ====

6.43

-3.00
69.66502380
100.6228298

CHANNEL f2 ====

waltzl6

1H

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127767
EM

0

1.00

0

1.40

Hz

137.75

TT—135.38

129.00

128.89
—124.14

—115.41

77.32
77.00
76.68

—65.31

52.75

52.69

—46.26

—39.52
—36.06

Fad

200

180

x ' x ' x
160

140

120

T

x
100

80

ppm
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NAME TJ-20110620-B-271-20Me-prod
EXPNO 10
PROCNO 1
Date_ 20110620
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB- E E
PULPROG 2930
TD 65536 m
SOLVENT CDC13 i
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
bW 60.800 usec ‘
DE 6.50 usec
TE 300.2 K 3
D1 1.00000000 sec Zde
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Iy
P |
[ i L ail
A U N S
L B s Sy By B L e L B L L Sy B B L I Sy B
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

Q| [ - (o] M| N (L3 2] [22] ||

ala| |9|a o |o S|g| |ale SIS

Olv| [v=|v= - - ™Mo = - (v
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

—157.56

_—172.12
T~—171.95

TJ-20110620-B-271-20Me-prod
11
1
20110620
21.58
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
512
4
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
51.93 usec
300.2 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ========

6.43 usec
-3.00 dB
69.66502380 W
100.6228298 MHz

0.24733528 W
0.31137666 W
0.31137666 W
400.1316005 MHz
32768
100.6127727 MHz
EM
0
1.00 Hz
0
1.40

—152.27

—137.75

—123.61
—120.33
—115.92

—110.05

—65.41

__—55.03

52.77

52.68

—44.00

—21.09

ﬂ}’j
m
m

At

200 180 160

T

x
140

T

x
120

T

x
100

80

ppm
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7.260
7.233
7.214
7.194
6.847
6.828
6.801
6.795
6.792
6.766
6.760
6.745
6.739

—5.809

BN

NAME TJ-20110629-B-274-3-30Me-prod
EXPNO 10
PROCNO 1
Date_ 20110630
Time 2.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536 E E
SOLVENT CDC13
NS 16
DS 2 hy
SwH 8223.685 Hz ‘
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
2af

======== CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| ‘ h

I I Ly

N I Il N
‘ L A .
" u
Ly B sy B S T L Ly B S S L L A L
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

< AN | ™M (=] < | N T (NN Q| (WO Q||™M o

el 1e|ele Q Qe Qe Qe Q= Q
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NAME TJ-20110629-B-274-3-30Me-prod

EXPNO 11

PROCNO 1

Date_ 20110630

Time 2.50

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536 -l__r E E

SOLVENT CDC13

NS 512 I:l

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

DO 1 2af

======== CHANNEL fl ====

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PLIW 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ====

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127774 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm
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NAME TJ-20110228-A-187-4ome-prod
EXPNO 10
PROCNO 1
Date_ 20110228
Time 16.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
E PULPROG zg30
E D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
{} AQ 3.9846387 sec
& RG 114
DW 60.800 usec
DE 6.50 usec
TE 296.8 K
‘\ D1 1.00000000 sec
jau | TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
\
\ \
\
N ‘
b
1 I I
S -
T L L B B B L L L B L L L B B B L T L e A I
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 ppm
o] 0 o AN DO ™| AN [ JBE=} (o]
I~ < Q Q| o b DA Qe Q| o
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NAME TJ-20110301-A-187-4ome-prod
EXPNO 10
PROCNO 1
Date_ 20110301

Time 20.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 51.93 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 6.43 usec
PL1 -3.00 dB
PL1W 69.66502380 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 16.00 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 0.24733528 W
PL12W 0.31137666 W
PL13W 0.31137666 W
SFO2 400.1316005 MHz
ST 32768

SF 100.6127750 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

_—171.90
T~ 171.69

—157.89

— 151.42

—137.89

—132.88
—129.94

—124.15

_——115.40
—T—113.74

——65.30

_—55.19

52.77

52.72
— 46.36

—39.04
—36.01

—21.13

200

180

160

T

x
140

T

x
120

T

x
100

80

ppm
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NAME TJ-20110420-A-219-4tBu-prod

EXPNO 10

PROCNO 1

Date_ 20110421

Time 0.21

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 2 E E

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 71.8

DW 60.800 usec i

DE 6.50 usec EI"I

TE 300.2 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H 2ah

Pl 8.90 usec

PL1 -4.00 dB

PL1W 24.73352814 W

SFO1 400.1324710 MHz

SI 32768

SF 400.1300093 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

- |© o AL (AN ol <O N~ -
el Q QN S Qe Q= Q AN
N - |- NN = |l ™ o
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NAME
EXPNO

PROCNO

Date_
Time

INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG
DW
DE

CPDPRG2

NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

171.85

T~ 171.66

— 151.51
—— 148.68

__—137.85
T~ 137.72

\

TJ-20110420-A-219-4tBu-prod

11

1

20110421
0.52

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000

CHANNEL f1l ====

6.43

-3.00
69.66502380
100.6228298

CHANNEL f2 ====

waltzl6

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127779
EM

0

1.00

0

1.40

MHz

MHz

Hz

——128.60

_—125.17

TT—124.10

——115.38

— 65.31

52.72

52.66

—46.07

—39.45
—36.20
——34.28
——31.34

—21.11

2ah

200

x ' x ' x
180 160 140

120

T

x
100

80

ppm


Frank
图章


7.492
7.473

/L

_-7.271

N

7.260
7.251

—5.836

_—5.251
T5.190

0.284

NAME TJ-20110509-B-223-4TMS-prod
EXPNO 10
PROCNO 1
Date_ 20110509
Time 16.49
INSTRUM spect E E
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2 M=
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 57
DW 60.800 usec
DE 6.50 usec H
5 300.2 K 2ai
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I
b
\ \ \
I
1 1 J
L L I A B L A B e B T L LA B S B T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
0 & o | AN ™M||N N0 AN N
Qe Q S Qe Qi< Qe < <
ANl [N - (=20 o ™mim | - | N ™ (o]
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NAME
EXPNO

PROCNO
Date_

Time

INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG
DW
DE

CPDPRG2

NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

——151.38
- 141.42
__—137.81

_—171.77
T~ 171.60

TJ-20110511-B-223-4TMS-prod

10

1

20110512
4.45

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000

CHANNEL f1l ====

6.43

-3.00
69.66502380
100.6228298

0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127798
EM

0

1.00

0

1.40

MHz

MHz

Hz

T~ 137.52

— 133.37

—128.44
—124.21

—115.39

77.32
77.00
76.68

—65.31

52.71

Thi=

52.64

—45.99

—39.93
—36.11

o

—21.09

-1.15

200

x ' x ' x
180 160 140

120

T

x
100

80

ppm
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NAME TJ-20110509-B-224-4vinyl-prod
EXPNO 0
PROCNO 1
Date_ 20110509
Time 16.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536 E E
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5 /
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1 2ai
======== CHANNEL fl ======== £a)
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB h
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L
I !
| |
[ Ly
1l l|| I | Hm t
L B B ) B B B B L L L B B B B T L L S B L L T T T L
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 ppm
nmn [22] o (2] .y < | < <D Mo [22]
Qe < Q| e Qe Qe Q| <
AN - |- Ol v=|v ™MD m = AN @
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NAME TJ-20110511-B-224-4vinyl-prod

EXPNO 0

PROCNO 1

Date_ 20110512

Time 5.20

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536 E E

SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec HI

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1 =

2aj

======== CHANNEL f1l ====

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ====

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

SI 32768

SF 100.6127766 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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7.171
6.994
6.978
6.972
6.967
6.950

J
}

NAME TJ-20110421-A-220-4F-prod
EXPNO 10
PROCNO 1
Date_ 20110421

Time 18.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5

DW 60.800 usec
DE 6.50 usec
TE 300.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

—5.805

_—5.190
~5.159

2.06
0

0
1.02
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

__—171.77

TJ-20110421-A-220-4F-prod

11
1

20110422

7.40

spect

5 mm PABBO BB-
zgpg30

65536

cDC13

512

4

24038.461
0.366798
1.3631988

2050

20.800

51.93

300.2
2.00000000
0.03000000

CHANNEL f

69.66502380
100.6228298

CHANNEL f2 ==
waltzlé

0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127750
EM

0

1.00

0

1.40

MHz

Hz

S T~—171.57

——162.58
——160.16

——151.14

137.87
136.38
136.35
130.44
130.36
—124.37

4///*
~
~

115.37
115.13
114.92

e
ﬁ\\\g

76.68

—65.29

52.78

52.71

—46.20

—39.03
—35.86

—21.10

Zak

m

m

200

180

160

140

120

100

80

ppm
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7.182
7.177
7.172

7.160
7.156

N%

—5.805

NAME TJ-20110509-B-2294Cl-prod
EXPNO 10
PROCNO 1
Date_ 20110509
Time 18.45
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30 E
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz Zl
AQ 3.9846387 sec
RG 128
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec 2al
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB |
PL1W 24.73352814 W
SFO1 400.1324710 MHz |
ST 32768
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
|
\
! \
| \
I NI
I <J L, N A M N
L B Ay B B S I L L e T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
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Frank
图章


NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

—151.05

TT—171.56

__—171.76

TJ-20110511-B-229-4Cl-prod

1
20110512

7.04

spect

5 mm PABBO BB-
zgpg30

65536

cDCl13

512

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
51.93 usec
300.2 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ========

6.43 usec
-3.00 dB
69.66502380 W
100.6228298 MHz

CHANNEL f2 ========
waltzl6
1H
80.00 usec
16.00 dB
15.00 dB
15.00 dB
0.24733528 W
0.31137666 W
0.31137666 W
400.1316005 MHz
32768
100.6127732 MHz
EM
0
1.00 Hz
0
1.40

_—139.20
—T™—137.86

__—131.78

TT—128.41

——124.48

—115.43

——65.32

52.83

52.75
—46.03

—39.21
——35.87

1

—21.13

2al

200 180 160

T

x
140

T

x
120

T

x
100

80

ppm


Frank
图章


O MW OM™MAN < OO AN MO FTON O HOOHODODT O AT ONW I OO
— — O OO NN O (@) COOWOW FOOHWULILNMOMANANNHOODOLTFTAHODDOOWOO~-WOVOFTMMOI™
<O AN co A AN N NN ANANNATOODOODOODOO IO OMOMOMMNM™MO
[ B R e LO LWL OMOMOMMMOMOMOMOMOMNMOMOMOMMONNANNNNNNNNN A
NAME TJ-20110509-B-228-4Br-prod
EXPNO 10
PROCNO 1
Date_ 20110509
Time 18.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536 E E
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz Er’
AQ 3.9846387 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
DO 1 2am
======== CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 0 |
LB 0.30 Hz ‘
GB 0
PC 1.00
\
\ N
M J I | "l iy
J L —
L L I A B T L I e L s e B B O B S S O T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

TJ-20110511-B-228-4Br—prod

1
20110512

6.30

spect

5 mm PABBO BB-
zgpg30

65536

cpcl3

512

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000

CHANNEL f1l ====

6.43

-3.00
69.66502380
100.6228298

CHANNEL f2 ====

waltzl6

1H

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127730
EM

0

1.00

0

1.40

Hz

__—171.75

T~ 171.55

—151.03

—139.72
——137.85

_—~131.37

TT—130.85

——124.49

—119.83
——115.44

——65.32

— 45.97

—39.27
——35.88

Br

—21.14

Zam

200

180

160

T

x
140

T

x
120

T

x
100

80

ppm
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NAME TJ-20110426-A-221-4CF3-prod

EXPNO 10

PROCNO 1

Date_ 20110426

Time 10.48

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT cDpC13 E E

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 128

DW 60.800 usec F'SI:

DE 6.50 usec

TE 300.2 K [l

D1 1.00000000 sec

TDO 1

———————— CHANNEL fl ======== 2an

NUC1 1H

Pl 8.90 usec

PL1 -4.00 dB

PL1W 24.73352814 W

SFO1 400.1324710 MHz

ST 32768

SF 400.1300096 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

N[N o [TeJ0le) A | |~ [ee]
welibe Q Qe NQ Qe Qe Q
AN N - |- ™m»m | [aVIR o ™
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

125.68
125.30
125.26
125.22
125.19
124.65
122.98
115.47

oY O
O ™M
O O
N N
—

NS=S\e——"

150.94
144.92
137.85
130.65
129.42
128.88
128.56
128.38
128.24
127.92

_—171.71
T~—171.52

0 N

TJ-20110426-A-221-4CF3-prod © =
o [}

1 ™ o~

20110426 o =

23.05 ‘

spect E E
5 mm PABBO BB-
zgpg30
65536
CDC13
512

4
24038.461 Hz F-\:'IJ:

0.366798 Hz
1.3631988 sec
2050

20.800 usec
51.93 usec
300.2 K

2.00000000 sec
0.03000000 sec
1

2an

13C
6.43 usec
-3.00 dB
69.66502380 W
100.6228298 MHz

CHANNEL f1

CHANNEL f2
waltzl6é
1H
80.00 usec
16.00 dB

N O © el w ~ O o o

[Spl@RNe] ™ o ™~ [ee] ~ o —

~ -~ O [T9} AN N fe} o N —

o~~~ O wn w0 < o ™M N
[ee] O o < [e)) [¢e] W O W AN O 9} (oo}
W N MAN O N ™ O MANAN—H O [
O 0 0 O O e nwwwnwn < N
N NN AN N N N NANNNAN N N
— — o~ — — Lo B B B B | — —

NN O

15.00 dB —
15.00 dB
0.24733528 W
0.31137666 W
0.31137666 W
400.1316005 MHz
32768
100.6127715 MHz
EM
0
1.00 Hz
0
1.40

132 131 130

L L I I L B B L L L L L L L L IR

129 128 127 126 125 124 123 ppm

200 180 160 140 120 100

80 ppm
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_-7.892
~~7.872

m

—5.807

_—5.189
~5.161

NAME TJ-20110426-A-222-4Ac-prod

EXPNO 0

PROCNO 1

Date_ 20110427

Time 5.20

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 90.5

DW 60.800 usec

DE 6.50 usec

TE 300.2 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 8.90 usec

PL1 -4.00 dB

PL1W 24.73352814 W

SFO1 400.1324710 MHz

ST 32768

SF 400.1300094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
SO W
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NAME TJ-20110426-A-222-4Ac-prod

EXPNO 11

PROCNO 1

Date_ 20110427

Time 5.52

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536 E E

SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz [:l

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1 2ao0

======== CHANNEL fl ========

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127782 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

L A b, J. . A

' x ' x ' x ' x ' x ' x ' x ' x ' x ' x ' x '
200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

TJ-20110303-A-194-prod
10

1
20110304
7.40
spect
5 mm PABBO BB-—
zg30
65536
CDC13
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
90.5
60.800 usec
6.50 usec
297.1 K
1.00000000 sec
1

CHANNEL f1l ========

-4.00 dB
24.73352814 W
400.1324710 MHz

32768
400.1300093 MHz

EM

0
0.30 Hz

0

1.00

—5.815

L ol o o ©
el b S S
N N " ol

3.10
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191.89
—150.87
——148.25
— 137.73
—134.61
—124.57
——115.48
——65.28

52.84

52.74
——45.76
—40.07
—35.82
—21.08

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

D
E E SOLVENT
NS
DS

i} SWH
FIDRES

AQ
RG

DW
r1 DE

2ap

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2

ST
SF
WDW
SSB
LB
GB
PC

TJ-20110303-A-194-prod
11

1

20110304
7.52

spect

5 mm PABBO BB-
2gpg30
65536
CDC13

172

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
298.0
2.00000000
0.03000000

-3.00
69.66502380
100.6228298

CHANNEL f2 ========

waltzl6

1H

80.00

16.00

15.00

15.00
0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127775
EM

0

1.00

0

1.40

Hz

x ' x ' x ' x ' x ' x ' x ' x ' x ' x
200 180 160 140 120 100 80 60 40 20

ppm
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NAME TJ-20110509-B-225-3N02-prod
EXPNO 10
PROCNO 1
Date_ 20110509
Time 17.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13 E E
NS 16
DS 2
SWH 8223.685 Hz ':'EN
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 80.6
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ======== ?ﬂ[l
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz |
GB 0
PC 1.00
\
| (1 | |
\ I
- ML gy
[ Y il Jﬂ )
T L e e B S B S BB L B B N L I
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
AN AN| ™ o (0 ({2054 N gl o)
~ Qe Q Qe Qe Qe Qle|e o]
N |- - - o DM | - == N
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NAME

EXPNO 10
PROCNO 1
Date_ 20110512
Time 5.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 2050
DW 20.800
DE 51.93
TE 300.2
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL f1l ====
NUC1 13C
Pl 6.43
PL1 -3.00
PL1W 69.66502380
SFO1 100.6228298
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00
PL2 16.00
PL12 15.00
PL13 15.00
PL2W 0.24733528
PL12W 0.31137666
PL13W 0.31137666
SFO2 400.1316005
ST 32768
SF 100.6127792
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

MHz

MHz

Hz

__—171.48

T~ 171.30

TJ-20110511-B-225-3N02-prod

——150.55
—— 148.22

— 142.57

— 137.71
—— 135.49

——129.13
___—124.83
—123.72
——121.16

——115.54

——65.24

52.82

52.72

—— 45.58

—39.30
— 35.58

—21.03

200

180

T

x
160

T

x
140

T

x
120

T

x
100

80

ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DwW

DE

7.260
7.099
7.092
7.071
6.792

N\ N

6.785
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TJ-20110524-B-238-40H-prod
10

1

20110525
0.27

spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
128

60.800
6.50

300.2
1.00000000

8.90

-4.00
24.73352814
400.1324710
32768
400.1300094
EM

0
0.30
0
1.00

Hz

N~ [=] < NN oM | [ 0l ©o <
I e | ||e =2 Qe el <
N - o |- ™™ | = - (3]
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NAME TJ-20110524-B-238-40H-prod

EXPNO

PROCNO 1

Date_ 20110525

Time 0.59

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536 E E

SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec H':'

RG 2050

DW 20.800 usec

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec ar

TDO 1

======== CHANNEL fl ========

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127739 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

" J .

' x ' x ' x ' x ' x ' x ' x ' x ' x ' x ' x '
200 180 160 140 120 100 80 60 40 20 0 ppm
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NAME TJ-20110512-B-242-internalMe-prod
EXPNO E
PROCNO 1 E
Date_ 20110513
Time 5.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30 ‘}I}
TD 65536 -
SOLVENT CDC13
NS 16 FPh
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 101
DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
DO
====———— CHANNEL fl ========
NUC1 1H
Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W [
SFO1 400.1324710 MHz ‘
SI 32768
SF 400.1300109 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
} I
\ L I
N I
i | JJ I
L. » \ N
L L s s s Sy IS S B ) I I T L s B L o L R s
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 ppm
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NAME TJ-20110512-B-242-internalMe-prod
EXPNO

PROCNO 1
Date_ 20110513

Time 5.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050

DW 20.800 usec
DE 51.93 usec
TE 300.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 6.43 usec
PL1 -3.00 dB
PLIW 69.66502380 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 80.00 usec
PL2 16.00 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 0.24733528 W
PL12W 0.31137666 W
PL13W 0.31137666 W
SFO2 400.1316005 MHz
SI 32768

SF 100.6127751 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

—— 115.45

76
— 63.22

52.76

52.68

__—45.05
TT—44.13

—27.48
—23.72

Ph

Zh

200 180 160 140 120

100

80

ppm
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Ph

—1.939

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

TJ-20110708-B-279-cinammyl-prod

1

20110708
11.08
spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
128

60.800
6.50

300.2
1.00000000
1

CHANNEL fl ====

-4.00
24.73352814
400.1324710

32768
400.1300096

EM

0
0.30
0
1.00

Hz

™~

1.04

(3]

™~
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NAME TJ-20110708-B-279-cinammyl-prod

EXPNO

PROCNO 1

Date_ 20110708

Time 11.20

INSTRUM spect

PROBHD 5 mm PABBO BB- E

PULPROG 2gpg30 E

TD 65536

SOLVENT CDC13

NS 172

DS 4

SWH 24038.461 Hz Ph

FIDRES 0.366798 Hz X

AQ 1.3631988 sec

RG 2050

DW 20.800 usec Ph

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f

NUC1

Pl

PL1

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ==

CPDPRG2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127743 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

N —————— ~ o e it ey AN i g o et g A o ‘ml e v " "

T I I I I N R R
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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7.260

7.220
7.213

7.206
7.159
7.152

7.146
7.143
7.137
7.130

s\

NAME TJ-20110711-B-277-6-prod
EXPNO 10
PROCNO 1
Date_ 20110712

Time 2.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128

DW 60.800 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 8.90 usec
PL1 -4.00 dB
PL1W 24.73352814 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Ph

o
oxm
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NAME TJ-20110711-B-277-6-prod

EXPNO 11

PROCNO 1

Date_ 20110712

Time 2.44

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30 E

TD 65536

SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz ‘}{I

AQ 1.3631988 sec -

RG 2050

DW 20.800 usec Ph

DE 51.93 usec

TE 300.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 13C

Pl 6.43 usec

PL1 -3.00 dB

PL1W 69.66502380 W

SFO1 100.6228298 MHz

======== CHANNEL f2 ========

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 16.00 dB

PL12 15.00 dB

PL13 15.00 dB

PL2W 0.24733528 W

PL12W 0.31137666 W

PL13W 0.31137666 W

SFO2 400.1316005 MHz

SI 32768

SF 100.6127728 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

‘ Ji . "

210 200 190 180 170 160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10

ppm


Frank
图章


s P Ny e

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

TJ-20110627-B-273-5-1.3egPhB-prod
10

5 m

======== CHA

1

20110628
0.48

spect

m PABBO BB-
zg30

65536

CDC13

16

2

8223.685
0.125483
3.9846387
114

60.800
6.50

300.2
1.00000000
1

NNEL fl ====

-4.00
24.73352814
400.1324710

32768
400.1300096

EM

0
0.30
0

1.00

Ph

4.0 3.

DM WO|N
e
 =ANMm

5 30 25 2
8

0
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NAME
EXPNO
PROCNO 1
Date_ 20110628
Time 1.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 51.93 usec
TE 300.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l =

13cC
Pl 6.43 usec
PL1 -3.00 dB
PL1W 69.66502380 W
SFO1 100.6228298 MHz
== == CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 16.00 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 0.24733528 W
PL12W 0.31137666 W
PL13W 0.31137666 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127746 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

171.25

171.18

~

TJ-20110627-B-273-5-1.3egPhB-prod

—149.66

—143.89
——138.13

128.71

—

127.53

~C

125.64

124.94

—115.61

—69.83

—34.70

—28.95

—20.38

Ph

200

180

160

140

120

100

80

ppm
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4mg

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

== CHANNEL fl ==

TJ-20110719-B-279-cinammyl-frac65-75

1

20110719

23.25

spect

5 mm PABBO BB-
zgpg30

65536

CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
51.93
300.2
2.00000000
0.03000000
1

13C

6.43

-3.00
69.66502380
100.6228298

0.24733528
0.31137666
0.31137666
400.1316005
32768
100.6127701
EM

0
1.00
0
1.40

170.41

A MO WO~ 00ANNLWANOM
NP T A WODO0TOTNAN >
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L B B B B B B B B B B B B B

\

-

NN\

—59.33
—52.50
——40.82

20.88

Ph e
Fh

210 200 190 180 170 160 150 140 130 120 110 100 90

80 70 60 50 40 30 20 10 O ppm
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1N
3
Q
7.330
7.325
7.316
7.311
7.308
7.306
7.289
7.260
7.228
7.212
7.054
7.035

Z
\

—6.483
6.409
6.370
6.128
6.109
6.090
6.069
6.051

X
\

LT

—5.016

4.410
4.406

3.537

2.811
2.808
2.793

2.790

A
X

2.060
2.059

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

TJ-20110719-B-279-cinammyl-fracé65

1
20110719
23.27
spect

5 mm PABBO BB-
zg30
65536
CDC13

16

2
8223.685
0.125483
3.9846387

-4.00
24.73352814
400.1324710

32768
400.1300097

EM

0
0.30
0
1.00
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