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Materials and methods

All the chemicals were purchased commercially, and used without further purification.
Thin-layer chromatography (TLC) was conducted with 0.25 mm Tsingdao silica gel
plates (60F-254) and visualized by exposure to UV light (254 nm) or stained with
potassium permanganate. Flash column chromatography was performed using
Tsingdao silica gel (60, particle size 0.040—0.063 mm). Reagents were purchased at
the highest commercial quality and used without further purification, unless otherwise
stated. '"H NMR spectra were recorded on JEOL spectrometers (at 400 MHz) and
were reported relative to deuterated solvent signals. Data for '"H NMR spectra were
reported as follows: chemical shift (6 ppm), multiplicity, coupling constant (Hz) and
integration. >C NMR spectra were recorded on JEOL Spectrometers (at 100 MHz).
Data for C NMR spectra were reported in terms of chemical shift. Mass
spectrometric data were obtained using Bruker Apex IV RTMS. The following
abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t =

triplet, q = quartet, m = multiplet, br = broad.
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General procedure for cinnamides synthesis

9 0
Eosin Y (0.01 equiv
R_'\ OH + Me)j\N/Rs ( q ) | RN A N/R3
B> | KOH (5.00 equiv), air R1—,/ |
1 2 Ry ¢ =0.24-0.28 M, visible light 3or4 Rz

A flame-dried round bottom flask was equipped with magnetic stir bar and charged
with benzyl alcohols 1 (0.246 mmol, 1.0 equiv), Eosin Y (0.00246 mmol, 0.01 equiv),
KOH (1.228 mmol, 5.0 equiv), and N,N-dialkylacetamide (1.0 mL). Then the reaction
mixture was irradiated by blue LEDs (18 W) under a balloon air atmosphere at room
temperature until the starting material disappeared from the TLC. After that water (20
mL) was added and the aqueous layer was extracted with EtOAc (5 x 15 mL). The
combined organic layers were washed with brine (2 x 30 mL), dried over Na;SOs,
filtered and evaporated under the reduced pressure. The crude residue was purified by
silica gel column chromatography using hexane/EtOAc (2/1 to EtOAc) to afford the

desired pure product 3 or 4 in 29-87% yield.

'H and *C spectra data of compounds 3a-3s, 4a-4h

(E)-N,N-dimethylcinnamamide (3a): '"H NMR (400 MHz, CDCl;) & 7.70-7.55 (d, J
=15.6 Hz, 1H), 7.51-7.42 (m, 2H), 7.39-7.22 (m, 3H), 6.87-6.82 (d, /= 15.6 Hz, 1H),
3.11 (s, 3H), 2.93 (s, 3H); °C NMR (100 MHz, CDCl;) & 166.8, 142.4, 135.4, 129.6,
128.8, 127.8, 117.5, 37.5, 36.0; These data are consistent with literature values, see: S.
W. Foo, S. Oishi and S. Saito, Tetrahedron Lett., 2012, 53, 5445. (White solid, 32.6
mg, 78% isolated yield)
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3b
E/Z=121

(E)-N,N-dimethyl-3-(naphthalen-2-yl)acrylamide (3b): 'H NMR (400 MHz, CDCls)
0 7.91 (s, 1H), 7.85-7.72 (m, 4H), 7.68-7.66 (d, J = 8.4 Hz, 1H), 7.46-7.52 (m, 2H),
7.01-6.97 (d, J = 15.2 Hz, 1H), 3.19 (s, 3H), 3.08 (s, 3H); °C NMR (100 MHz,
CDCls) & 166.8, 142.5, 134.0, 133.5, 132.9, 129.3, 128.6, 128.5, 127.8, 126.9, 126.7,
123.7, 117.6, 37.6, 36.1; These data are consistent with literature values, see: S. W.
Foo, S. Oishi and S. Saito, Tetrahedron Lett., 2012, 53, 5445. (White solid, 14.5 mg,
28% isolated yield)

™ _Me
L
S
3c

E/Z=6.7

(E)-N,N-dimethyl-3-(naphthalen-1-yl)acrylamide (3¢): 'H NMR (400 MHz, CDCl;)
o 8.51-8.46 (m, 1H), 8.22-8.20 (m, 1H), 7.86-7.84 (m, 2H), 7.72-7.69 (m, 1H),
7.54-7.43 (m, 3H), 6.95-6.91 (d, J = 15.2 Hz, 1H), 3.18 (s, 3H), 3.09 (s, 3H); "°C
NMR (100 MHz, CDCls) 6 166.7, 139.8, 133.7, 133.2, 131.6, 129.9, 128.7, 126.7,
126.2, 125.5, 124.6, 123.9, 120.6, 37.6, 36.1; These data are consistent with literature
values, see: I. Sato, H. Suzuki, Y. Yamashita and S. Kobayashi, Org. Chem. Front.,
2016, 3, 1241. (White solid, 39.3 mg, 76% isolated yield)
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(E)-N,N-dimethyl-3-(p-tolyl)acrylamide (3d): 'H NMR (400 MHz, CDCl;) &
7.67-7.63 (d, J = 15.6 Hz, 1H), 7.43-7.41 (d, J= 8.0 Hz, 2H), 7.18-7.16 (d, J = 8.0 Hz,
2H), 6.86-6.82 (d, J = 15.2 Hz, 1H), 3.16 (s, 3H), 3.06 (s, 3H), 2.36 (s, 3H); °C NMR
(100 MHz, CDCl;) 6 167.0, 142.5, 139.9, 132.7, 129.6, 127.8, 116.3, 37.5, 36.0, 21.5;
These data are consistent with literature values, see: S. W. Foo, S. Oishi and S. Saito,

Tetrahedron Lett., 2012, 53, 5445. (White solid, 27.3 mg, 63% isolated yield)

M _Me
oS
Me Me
3e
E/Z =251

(E)-3-(3,4-dimethylphenyl)-N, N-dimethylacrylamide (3e): 'H NMR (400 MHz,
CDCls) 6 7.62-7.58 (d, J=15.6 Hz, 1H), 7.27-7.23 (m, 2H), 7.11-7.09 (d, J = 8.0 Hz,
1H), 6.83-6.79 (d, J = 15.6 Hz, 1H), 3.14 (m, 3H), 3.06 (s, 3H), 2.25 (s, 6H); Bc
NMR (100 MHz, CDCl;) 6 167.1, 142.6, 138.6, 137.0, 133.1, 130.1, 129.0, 125.5,
116.2, 37.5, 36.0, 19.8; These data are consistent with literature values, see: P. Wang,
P. Verma, G. Xia, J. Shi, J. X. Qiao, S. Tao, P. T. W. Cheng, M. A. Poss, M. E. Farmer,
K. Yeung and J. Yu, Nature, 551, 489. (White solid, 25.4 mg, 54% isolated yield)

Me X _Me

Me

Me 3f
E/Z=86.7

-3-(3,5-dimet enyl)-/V,N-dimethylacrylamide : Z,
E)-3-(3,5-di hylphenyl)-N, V-di hylacrylamide (3 '"H NMR (400 MH

CDCl3) 6 7.63-7.59 (d, J = 14.8 Hz, 1H), 7.14 (s, 2H), 6.99 (s, 1H), 6.88-6.84 (d, J =
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15.2 Hz, 1H), 3.18 (s, 3H), 3.07 (m, 3H), 2.33 (s, 6H); °C NMR (100 MHz, CDCl;) &
167.0, 142.9, 138.4, 135.3, 131.5, 125.7, 116.9, 37.5, 36.1, 21.4; HRMS calculated for
Ci3HisNO (M + H+): 204.1388, found: 204.1385. (White solid, 31.9 mg, 68% isolated
yield)

O

X _Me
Ww
MeO Me

39
E/Z=40
(E)-3-(4-methoxyphenyl)-N, N-dimethylacrylamide (3g): 'H NMR (400 MHz,
CDCl) & 7.65-7.61 (d, J=15.6 Hz, 1H), 7.49-7.47 (d, J = 8.8 Hz, 2H), 6.90-6.88 (d,
J = 8.8 Hz, 2H), 6.84-6.74 (d, J = 15.6 Hz, 1H), 3.82 (s, 3H), 3.15 (s, 3H), 3.05 (s,
3H); *C NMR (100 MHz, CDCL3) & 167.1, 160.8, 142.1, 129.8, 129.4, 115.0, 114.3,
55.4, 37.5, 36.0; These data are consistent with literature values, see: S. W. Foo, S.
Oishi and S. Saito, Tetrahedron Lett., 2012, 53, 5445. (White solid, 36.2 mg, 76%

isolated yield)

(E)-3-(2-methoxyphenyl)-V,N-dimethylacrylamide (3h): 'H NMR (400 MHz,
CDCls) 6 7.94-7.90 (d, J = 15.6 Hz, 1H), 7.50-7.48 (d, J = 7.6 Hz, 1H), 7.34-7.28 (m,
1H), 7.02-6.90 (m, 3H), 3.87 (s, 3H), 3.16 (s, 3H), 3.06 (s, 3H); °C NMR (100 MHz,
CDCly) & 167.5, 158.3, 138.0, 130.7, 129.1, 124.5, 120.7, 118.5, 111.2, 55.5, 37.5,
36.0; These data are consistent with literature values, see: S. W. Foo, S. Oishi and S.

Saito, Tetrahedron Lett., 2012, 53, 5445. (Colorless oil, 37.5 mg, 74% isolated yield)
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MeO X _Me

OMe 3

(E)-3-(3,5-dimethoxyphenyl)-N, N-dimethylacrylamide (3i): 'H NMR (400 MHz,
CDCls) 6 7.60-7.57 (d, J=15.6 Hz, 1H), 6.87-6.83 (d, /= 15.6 Hz, 1H), 6.67 (s, 2H),
6.44-6.41 (m, 1H), 3.78 (m, 6H), 3.14 (s, 3H), 3.03 (s, 3H); °C NMR (100 MHz,
CDCl) & 166.7, 161.0, 142.4, 137.4, 118.1, 105.9, 101.6, 55.5, 37.5, 36.0; HRMS
calculated for C;3H;sNOs; (M + H+): 236.1287, found: 236.1263. (White solid, 44.2
mg, 81% isolated yield)

@]
X Me
<°w N
Me
(@] 3
E/Z=3.3

(E)-3-(benzo[d][1,3]dioxol-5-yl)-N,N-dimethylacrylamide (3j): '"H NMR (400 MHz,
CDCls) 6 7.61-7.57 (d, J = 15.6 Hz, 1H), 7.04-7.02 (m, 2H), 6.81-6.79 (d, J = 8.0 Hz,
1H), 6.74-6.70 (d, J = 15.6 Hz, 1H), 5.99 (s, 2H), 3.16 (s, 3H), 3.06 (s, 3H); °C NMR
(100 MHz, CDCl3) 6 166.9, 149.0, 148.3, 142.2, 129.9, 123.9, 115.4, 108.6, 106.4,
101.5, 37.5, 36.0; These data are consistent with literature values, see: R. U. Pathan,
and S. L. Patil, Orient. J. Chem., 2008, 3, 709. (White solid, 31.1 mg, 54% isolated
yield)

o]

oy
BnO Me

3k
E/Z=53

(E)-3-(4-(benzyloxy)phenyl)- N, N-dimethylacrylamide (3Kk): '"H NMR (400 MHz,
CDCls) 6 7.65-7.61 (d, J=15.6 Hz, 1H), 7.48-7.46 (d, J = 8.8 Hz, 2H), 7.43-7.37 (m,
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5H), 6.96-6.94 (d, J = 8.8 Hz, 2H), 6.77-6.73 (d, J = 15.6 Hz, 1H), 5.06 (s, 2H), 3.13
(s, 3H), 3.04 (s, 3H); >C NMR (100 MHz, CDCl3) § 167.1, 160.0, 142.1, 136.7, 129.5,
128.7, 128.4, 128.2, 127.6, 115.2, 115.1, 70.1, 37.5, 36.0; These data are consistent
with literature values, see: M. Oberholzer, R. Gerber and C. M. Frech, Adv. Synth.
Catal., 2012, 354, 627. (White solid, 56.8 mg, 87% isolated yield)

0

N _Me
N
F3CO Me

3l

(E)-N,N-dimethyl-3-(4-(trifluoromethoxy)phenyl)acrylamide (31): '"H NMR (400
MHz, CDCl;) ¢ 7.67-7.63 (d, J = 15.6 Hz, 1H), 7.56-7.54 (d, J = 8.4 Hz, 2H),
7.23-7.21 (d, J = 8.4 Hz, 2H), 6.89-6.85 (d, J = 15.6 Hz, 1H), 3.18 (s, 3H), 3.08 (s,
3H); *C NMR (100 MHz, CDCls) & 166.4, 149.9, 140.8, 134.1, 129.2, 121.2, 118.4,
37.5, 36.1; HRMS calculated for C;,H3F3NO,; (M + H+): 260.0898, found: 260.0889.
(Yellow oil, 44.4 mg, 73% isolated yield)

0

jonas
tBu Me

3m

(E)-3-(4-(tert-butyl)phenyl)-V,N-dimethylacrylamide (4c): 1H NMR (400 MHz,
CDCI3) 6 7.68-7.64 (d, J = 15.6 Hz, 1H), 7.48-7.46 (d, J = 8.0 Hz, 2H), 7.40-7.38 (d,
J=8.0 Hz, 2H), 6.88-6.84 (d, J = 15.6 Hz, 1H), 3.17 (s, 3H), 3.06 (s, 3H), 1.32 (s, 9H);
13C NMR (100 MHz, CDCI3) & 167.0, 153.0, 142.3, 132.7, 127.7, 125.8, 116.6, 37.5,
36.0, 349, 31.3; HRMS calculated for C;sH»NO (M + H+): 232.1701, found:
232.1712. (Colorless oil, 42.3 mg, 74% isolated yield)
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0

CI\@/\)J\ /Me
\
Me

3n

(E)-3-(3-chlorophenyl)-N, N-dimethylacrylamide (3n): '"H NMR (400 MHz, CDCl;)
0 7.62-7.58 (d, J=15.6 Hz, 1H), 7.58 (s, 1H), 7.39-7.38 (m, 1H), 7.37-7.31 (m, 2H),
6.92-6.87 (d, J = 15.6 Hz, 1H), 3.18 (s, 3H), 3.07 (s, 3H); *C NMR (100 MHz,
CDCls) & 166.3, 140.9, 137.3, 134.8, 130.1, 129.5, 127.3, 126.4, 118.9, 37.5, 36.1;
These data are consistent with literature values, see: X. Yang, W. Wei, H. Li, R. Song
and J. Li, Chem. Commun., 2014, 50, 12867. (White solid, 36.6 mg, 71% isolated
yield)

0]

F3wa/Me
Me

3o

(E)-N,N-dimethyl-3-(3-(trifluoromethyl)phenyl)acrylamide (30): '"H NMR (400
MHz, CDCls) & 7.77 (s, 1H), 7.70-7.66 (m, 2H), 7.60-7.58 (d, J = 8.0 Hz, 1H),
7.52-7.48 (m, 1H), 6.98-6.94 (d, J = 15.6 Hz, 1H), 3.18 (s, 3H), 3.06 (s, 3H); "°C
NMR (100 MHz, CDCls) 6 166.2, 140.8, 136.2, 131.3, 129.4, 126.0, 124.0, 121.2,
119.4, 37.6, 36.1; These data are consistent with literature values, see: C. E.
Gregerson, K. N. Trentadue, E. J. T. Phipps, J. K. Kirsch, K. M. Reed, G. D. Dyke, J.
H. Jansen, C. B. Otteman, J. L. Stachowski and J. B. Johnson, Org. Biomol. Chem.,
2017, 15, 5944. (Pale yellow oil, 46.2 mg, 82% isolated yield)
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(E)-3-(4-bromophenyl)-N, N-dimethylacrylamide (3p): 'H NMR (400 MHz, CDCl5)
0 7.61-7.57 (d, J = 15.6 Hz, 1H), 7.50-7.48 (d, J = 7.2 Hz, 2H), 7.39-7.37 (d, J= 7.2
Hz, 2H), 6.90-6.86 (d, J = 15.6 Hz, 1H), 3.16 (s, 3H), 3.06 (s, 3H); °C NMR (100
MHz, CDCls) 6 166.4, 141.1, 134.3, 132.0, 129.3, 123.7, 118.2, 37.5, 36.0; These data
are consistent with literature values, see: 1. Sato, H. Suzuki, Y. Yamashita and S.
Kobayashi, Org. Chem. Front., 2016, 3, 1241. (White solid, 32.5 mg, 55% isolated
yield)

(E)-3-(2-bromophenyl)-N, N-dimethylacrylamide (3q): '"H NMR (400 MHz, CDCl;)
0 7.97-7.93 (d, J=15.6 Hz, 1H), 7.61-7.56 (m, 2H), 7.31-7.28 (m, 1H), 7.21-7.17 (m,
1H), 6.84-6.80 (d, J = 15.6 Hz, 1H), 3.17 (s, 3H), 3.07 (s, 3H); *C NMR (100 MHz,
CDCls) o 166.4, 140.8, 135.7, 133.4, 130.5, 127.8, 127.6, 125.0, 120.9, 37.6, 36.0;
These data are consistent with literature values, see: T. Weidlich, et al. Monats. Chem.,

2010, 141, 205. (White solid, 45.4 mg, 68% isolated yield)

(E)-3-(4-chlorophenyl)-N,N-dimethylacrylamide (3r): 'H NMR (400 MHz, CDCl;)
0 7.63-7.59 (d, J = 15.6 Hz, 1H), 7.46-7.44 (m, 2H), 7.35-7.29 (m, 2H), 6.89-6.85 (d,
J=15.6 Hz, 1H), 3.17 (s, 3H), 3.06 (s, 3H); °C NMR (100 MHz, CDCl;) & 166.5,
141.0, 135.4, 133.9, 129.3, 129.1, 129.0, 118.0, 37.5, 36.0; These data are consistent
with literature values, see: S. W. Foo, S. Oishi and S. Saito, Tetrahedron Lett., 2012,

53, 5445. (White solid, 34.1 mg, 70% isolated yield)
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X _Me
g \
\ Me
3s
E/Z=63

(E)-N,N-dimethyl-3-(thiophen-2-yl)acrylamide (3s): 'H NMR (400 MHz, CDCl;) &
7.81-7.77 (d, J = 15.6 Hz, 1H), 7.31-7.28 (m, 1H), 7.22-7.21 (m, 1H), 7.04-7.02 (m,
1H), 6.70-6.67 (d, J = 15.6 Hz, 1H), 3.15 (s, 3H), 3.05 (s, 3H); °C NMR (100 MHz,
CDCl) 6 166.5, 140.5, 135.3, 130.3, 128.1, 127.2, 116.1, 37.5, 36.1; These data are
consistent with literature values, see: M. Rodriguez-Fernandez, X. Yan, J. F. Collados,
P. B. White and S. R. Harutyunyan, J. Am. Chem. Soc., 2017, 139, 14224. (Pale
yellow solid, 26.1 mg, 62% isolated yield)

O
©/\/U\N/\Me
\\Me
4a

(E)-N,N-diethylcinnamamide (4a): '"H NMR (400 MHz, CDCl;) & 7.73-7.69 (d, J =
15.6 Hz, 1H), 7.54-7.52 (m, 2H), 7.39-7.34 (m, 3H), 6.85-6.81 (d, J = 15.6 Hz, 1H),
3.53-3.45 (m, 4H), 1.28-1.18 (s, 6H); °C NMR (100 MHz, CDCl3) & 165.8, 142.4,
135.6, 129.5, 128.8, 127.8, 117.9, 42.4, 41.2, 15.2, 13.3; These data are consistent
with literature values, see: D. Chen, B. Zhang, X. Liu, X. Li, X. Yang, L. Zhou,
Synlett., Bioorg. Med. Chem. Lett., 2018, 28, 1149. (White solid, 35.9 mg, 64%

OO

4c
E/Z=9.1

isolated yield)
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(E)-3-phenyl-1-(pyrrolidin-1-yl)prop-2-en-1-one (4¢): 7.72-7.69 (d, J = 15.6 Hz,
1H), 7.54-7.52 (m, 2H), 7.37-7.32 (m, 3H), 6.76-6.72 (d, J = 15.6 Hz, 1H), 3.65-3.58
(m, 4H), 3.04-1.98 (m, 2H), 1.94-1.86 (m, 2H); *C NMR (100 MHz, CDCl;) & 164.8,
141.8, 1354, 129.6, 128.8, 127.9, 118.9, 46.7, 46.2, 26.2, 24.4; These data are
consistent with literature values, see: Y. Yamashita, et al., Synlett., 2017, 28, 1287.

(White solid, 30.2 mg, 54% isolated yield)

(E)-3-phenyl-1-(piperidin-1-yl)prop-2-en-1-one (4d): 7.67-7.63 (d, J = 15.6 Hz,
1H), 7.53-7.51 (m, 2H), 7.38-7.32 (m, 3H), 6.93-6.89 (d, J = 15.6 Hz, 1H), 3.67-3.59
(m, 4H), 1.69-1.61 (m, 6H); >*C NMR (100 MHz, CDCl3) & 165.5, 142.2, 135.6,
129.5, 128.8, 127.8, 117.8, 47.1, 43.4, 26.8, 25.7, 24.7; These data are consistent with
literature values, see: X. Yang, W. Wei, H. Li, R. Song and J. Li, Chem. Commun.,
2014, 50, 12867. (White solid, 43.2 mg, 72% isolated yield)

4e
E/Z=10.4
(E)-1-(4-methylpiperidin-1-yl)-3-phenylprop-2-en-1-one (4e): 7.67-7.62 (d, J =
15.6 Hz, 1H), 7.53-7.51 (m, 2H), 7.37-7.33 (m, 3H), 6.65-6.61 (d, J = 15.6 Hz, 1H),
4.70-4.58 (m, 1H), 4.09-4.06 (m, 1H), 3.12-3.06 (m, 1H), 2.73-2.64 (m, 1H),
1.74-1.63 (m, 3H), 1.21-1.12 (m, 2H), 0.97-0.94 (m, 3H); C NMR (100 MHz,
CDCls) 6 165.4, 142.3, 135.6, 129.5, 128.8, 127.8, 117.8, 65.3, 46.4, 42.8, 35.0, 33.9,
31.3, 21.8; HRMS calculated for C5sH,)NO (M + H+): 230.1545, found: 230.1556.
(White solid, 33.5 mg, 53% isolated yield)
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0]
©/\)J\ Me
“Q
4f Me

(E)-1-(3,5-dimethylpiperidin-1-yl)-3-phenylprop-2-en-1-one (4f): 7.66-7.62 (d, J =
15.6 Hz, 1H), 7.54-7.52 (m, 2H), 7.38-7.36 (m, 3H), 6.93-6.89 (d, J = 15.6 Hz, 1H),
4.71-4.68 (m, 1H), 3.99-3.96 (m, 1H), 2.66-2.51 (m, 1H), 2.14-2.08 (m, 1H),
1.87-1.84 (m, 1H), 1.65-1.63 (m, 2H), 0.94-0.76 (m, 7H); “C NMR (100 MHz,
CDCl3) 6 165.2, 142.3, 135.6, 129.5, 128.8, 127.8, 117.9, 53.3, 49.5, 42.6, 32.4, 31.1,
19.2; HRMS calculated for C;cH,,NO (M + H+): 244.1701, found: 244.1795. (White
solid, 26.6 mg, 39% isolated yield)

O
©/\)J\N/\\
0]
4g

(E)-1-morpholino-3-phenylprop-2-en-1-one (4g): 7.72-7.68 (d, J = 15.6 Hz, 1H),
7.53-7.51 (m, 2H), 7.38-7.34 (m, 3H), 6.89-6.83 (d, J = 15.6 Hz, 1H), 3.73-3.67 (m,
8H); >C NMR (100 MHz, CDCls) & 165.7, 143.4, 135.2, 129.9, 128.9, 127.8, 116.6,
66.9, 46.3, 42.6; These data are consistent with literature values, see: X. Yang, W. Wei,

H. Li, R. Song and J. Li, Chem. Commun., 2014, 50, 12867. (White solid, 24.4 mg, 40%

E/Z=10.3

isolated yield)

(E)-1-(azepan-1-yl)-3-phenylprop-2-en-1-one (4h): 7.72-7.69 (d, J = 15.6 Hz, 1H),
7.54-7.52 (m, 2H), 7.42-7.31 (m, 3H), 6.89-6.85 (d, J = 15.6 Hz, 1H), 3.66-3.59 (m,
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4H), 1.89-1.71 (m, 4H), 1.68-1.54 (m, 4H); BC NMR (100 MHz, CDCls) 6 166.4,
142.3, 135.6, 129.5, 128.8, 128.5, 127.8, 117.9, 48.1, 46.6, 29.5, 27.7, 27.1, 26.7;
These data are consistent with literature values, see: Y. Shao, X. Wu, S. Tian, Eur. J.

Org. Chem., 2012, 2012, 1590. (White solid, 41.3 mg, 62% isolated yield)

6

(E)-cinnamonitrile (6): '"H NMR (400 MHz, CDCl3) & 7.44-7.28 (m, 6H), 5.91-5.87
(d, J=16.8 Hz, 1H); >*C NMR (100 MHz, CDCl5) § 150.7, 133.6, 131.3, 129.2, 127.5,
118.3,94.4. (Pale yellow oil, 25.0 mg, 52% isolated yield)

Control experiments on reaction parameters

without air

Control Experiments No Reaction
0o without KOH .
OH )J\ _Me standard No Reaction
* Me ’T‘ conditions | withouteosinY_ 1. amoine
Me . .
1a 2a without fight,_ 1 ce Amount
OH 0] O
Me standard conditions Me
©A * Me)J\rTl/ - WN/
i |
Ve TEMPO (3.0 equiv) Ve
1a 2a 3a: 32% yield
o O
©/\0Me . Me)J\N/Me standard conditions fo ww/Me
|
Me
7 2a Me 3a
Hi o) standard conditions o M
> e
0 Ve e 75% yield N S
* e KOH (5 equiv), N, Ve
8 2a tt, in dark, 71% yield 3a
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Copies of '"H NMR and *C NMR spectra

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

0000 — ° _J Lo °
= =
o N}
z—= z—=
© © © ©
7 ° 7 °
Y
mo:”cw —_ _—
wrLe — ——
Le R
N
850°€ o
6906 N\ ,s:m £ [
8sI' —
Lo1'e /4 E
968'9L
TTL D = —
sesie S
s
<
3
“
88 LIT - S
LY8'LTI 5
o 8Tl \\M
re 19671 ~— -
66€'SE1 J—
roeTrl o
0289
€389 N\ _ H
6069 .
1269 Fo &
8bE'L H
5oL Wl o€ =
09€°L. s
mva P
9Ts'L &
SES°L 5 B
8Y9°L \I W €LL99L ]
099'L N
T T T T T T T T T T T T T T T T T T T T T
Sl vl €1 Tl rr [ 60 80 Lo o 1o 1o 600 800 L00 900 SO0 00 €00 w00 100
souepunqe souepunqe

80.0 70.0 60.0 50.0 40.0 30.0

90.0

S15



0000 ——

E/Z=121
E/z=121

T
1.0

£809€ —
T — pp—

€6L°T — €0

I

wo'e
v60°'s — -
o1ze

710

P6'T
70

me

6189L
eI N

wrw S - b

M,

4.0

S01'9 werLL
9E1'9 — \o=3

el =
1L6°EET 7

L869
STO'L
9TL
S9TL
g
T6¥'L
667'L
S0S°L
woL
£69°L
SISL
PERL
TH8'L
9S8°L
8L

ST6'L

worzs STSTHl _

001

=
1

0v8991 ——3

T

8.0
X : parts per Million : Proton

S16

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

T

T T T T T T T T T T T T T T T
YT €T TT I'T 0T 61 81 L1 91 §1 ¢'1 €1 TL 1

T e e NS At A ALt A A A LA MY AN AN NS st Mt s et A Lesas et Aoasy ted Aanas Masay etas tay ey Mands ety
1 01 60 80 L0 90 §0 t0 €0 T0 10 0 0°0£0°620'820°LT0'9T0°STOHT0"EC0°TT0’120°0T0'610°810°L10°910°SI0PIO'EL0TIO TIO01 0°6 0°8 0'L 09 0'S 0% 0'€ 0T O'
ouepunqe (syypuesnoyy)




T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

0000 » — Lo o
=
M/ ) \ © k
z-= N~ zZ—= ~
P oS 3
(e} 8 h_ > h_ E
N
/ m / o 1
[= 3
z
3
E 3
£€80°9¢ _ -3
896°LE — -
[=
&
= 4
st o
se8T A
£0¢ M ra
TIE — o
007 — ks 3
)
618°9L
e D =
L2 wrie S M
b 3
1
[=
b -
3
3
FS pss ozt W
3
8@.&_4 I
L8T9 819'4T1
159 = 1LtsTl N= =
LYTITl ——= -
jp—
969 _
€169 =
SE/
Lyl F2
6tL -— ¥
L6Y'L m
SIS'L .
Lest e 4
LssL 5 g 3
0Lt s : 3
oL = 907 & 3
LS8'L —= =
me [<.£
%=
o0ces w1 s
— & o o o
ovrs 2
[£ia 001 z
ozs's = —_— = E| [socoot _
=
I e A i A UL e A e A AR mRARS Ranss T AT At A A At L M AR Ay At At At A A AL Rt Ansat Aty Sas sy Aanay aass Bess sy any anas an as
0c 61 81 LT 91 ¢1 ¥1 €1 ¢TI I'l 01 60 80 L0 90 €0 +0 €0 TO 10 0 0'8CT0°LT0°9T0'STOYTOEC0O'TTOITO0TO610°8TOLIOITOSIOYIOEIOTIONIOO0I 06 08 0L 09 0S 0v 0°E€ 0T 0T 0
ouepunqe (sypuesnoy)

S17



Qouepunqe

(syppuesnoyy)

0000 —— pp— =y
o) Fo
=
o o
z-= > 2
°© s
] / bl
L) A
[= =
= 68Y1T —— &
1
o
(9] [} £ES
= = 2
8098 _
nse — f—
=
FS
o x g
d ra
8¢ =)
09T £2
2
=
e
2
¢ <
290° cwc € =
ore ~ -
4 FS
3
8¥8'9L
porLL D —_—
s S =
=
4
Le
<+
o
FS
&
o
=
S
5 2
[ ES
8PEIIT _
=
=
&
. —4
e —— iz
Ls - F2
° 859TE1 Jp— =
o
£68°651 -——3 Es
5
197 TPl —— — —
jas}
vTg'9 o0t = =
989 —— TTe—= £ Fe 2
s 2%
F2 & 9]
9L n n
i, = £ -
= LS =
PIvL = °=
vepL == 5 o
) 2 2
8L 2| [eowor — J— z
1991 — ES S &
= g -
» =%
T T T T T T T T T T T T T T T
08 0L 09 0¢ (g 0¢ 0T [ 0oL 009 008 oor 0°0€ 00T oor

S18



£200- ® -—— L [}
= o =
o AN}
Zz—=2 z-=
O - o -
[T} o]
/ o / o
o ! ™
N 7] gu— N
w [= w
o} [} 4 [0} [}
= = = =
9109€ P
nsLe — JE—
Le A
€177 o
WT N )
ST
7T
v08T
6067 .
: L=
e - = -
e _ ]
L98°9L
L —_—
oosL
L=
<
<
[
9ST9TT —— —
3
065'ST1 _
3 wgL 9 SPO'6T1 _ 1
M“MN —~ — - ST10s1 —— e —-
e 090°€€1 _
LYOLEl RN
LY9'8El —— -
w9 wszog] PE9THl [ —
€959 == =
7619 -
£68°9 V 2
680°L £
601'L % Lo
7L < g
L =
LyTL =
9sT'L 5
urL &
ool == E| fovoeor _
*
R I B A I M A A IR MRS MR A R MR AR BRI AR AR AR RRRN RARRY T T T T T
e oc 61 81 LT 91 ¢1 #1 € TI I'l 01 60 80 L0 90 €0 #¥0 €0 TO [0 0O 008 0or 00¢ 00t ool
souepunqe (syppursnoyy)

S19

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13




o o
= — re =
\ [0} \ [0}
z—= z—=
~ ~
O © O ©
s s
{ N { N
w w
o o
= L= =
[} .* L6T1T — [} —
= =
098 -3
6¥S’LE —— -
Ls
N
6LTT 109 Lo 4
97¢T — - 3
S08°C — 7o
st — ¢ = L2 6€8°9L
990'€ 7 « SSULL Wl —
ILTE — 18°LL
s
<
£E6911 _
6£L'STI B =
09F €1 _—
[= (I — ——
i 09861 _—
(23 S 2 pu— —
96'S S0
Mowcv N =3 L2 1€0°291 ]
0959 10
l6s'9 == =3
8€8°9 001 H
9089 = e 2
8869 —_—— F2
orlL el E
69TL I ]
=
g2
S6S°L Lo 2
oL — —_—— ]
=
*
L A Bt s i RS A MRS AN MRS RARAL AN MARAS LAY MARAY MRS AN MRS LAY MRS MARALBAR BARA MM MR MO T T T T T T T T
6T 8T LTIOTSTHT ETTTITOT 6L ST LT IOTST YT CLTE T OL6080L090C0+H0€07T0T10 0oL 009 008 0or 0°0€ 00t 001

souepunqe (syipuesnoyy)

-20.0

T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 1300 120.0 110.0 1000 90.0 80.0 70.0 60.0 50.0 400 300 200 10.0 0 -10.0

2200 210.0 200.0
X : parts per Million : Carbon13




T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0

T

170.0
X : parts per Million : Carbon13

Qouepunqe

s e s
\ [0} N [0}
z-= zZ-=
O ~ pd
.mw. 1 .m_ 1]
/ N Vi N
uj ]
=
w IA ELY'PE m E
= 900'9¢ M = ——
LrLe [ —
L09°LE U
L=
- &
90€°ss
ipss >
SS8'T Lo I
6587 > o
8867 — Wt L=
§50°€ 86T =
ps1e —~ E
988°9L
Q0L e e ———
61S°LL H
8¢
T6L'E Wl 187 80
L6L'E
s/ B o
r<
L=
b
£06' S0 — M\
fe6'c = ™ =5 [= 3
=
6619 .
[ 60Tl — _
1829 wo __|
9289 / ™ =3
8489 / 00l
uss N w61 —E g
6689 L= 2
et N - m 671651 —__
SPTL Do = 8 178091 — - —
ssTL— - =
Sov'L S0T =
syl = 50 = 5| |esoLor — -
L8YL — = eLseor — -
19¢ \ £
0s9°L g
»
LA A s s A A A M A NS A AASAS A AL A RAASS LA RALAY ARANS NEAMY ARASS unas naReY T T T T T
ST ¥T €T TT I't 0T 61 81 LT 91 ST 1 €1 TL I'l 01 60 80 L0 90 S0 ¥0 €0 TO 10 0 008 0or 0°0€ 00t 0ot

(syppuesnoyy)

S21



0000 — © _d Lo ° Fe
=
@ 2 9
ZzZ—= ZzZ—=
<
o o =
<
) ) s
] o =
=
= 2 = s
o O
= -
b Fo
2
18658 I
ossLE — ——3
<
3 =
- B
1k
<
FS
2
Rl g— -
- <
=
g
¢ <
$90°€ 2c, U [ E
6S1'E = —
<
FS
e
678°9L
srriL ——_—]
ww S Fs
IR L€ = H
<
r<
<
FS
E
<
ES
2
<
ra
<
4 s
Ta I p— o <
L9071 - 51
F -
o rTl -
<
re
r80°671 _ 3 2
$990¢1 — - ks
oL6LEl — =
1689 ES
8169 X
069
6769 = (o,
6969 \ =~ § =
6169 ] =
610°L &~ k3]
=
81 E
gL == g| [rrsst— I o
% e
2
. 2
L8L £ ) 4
9561 —— [ &| [estror— ——
a5
= £
T T T T T T T T T
0¢ 0T 01 0 00s 00r 0°0¢ 00T 001
Qouepunqe (syppuesnoyy)

X : parts per Million : Carbon13

S22



0000 —
] &
s 2
° 2 o
o 1 o}
9] 5]
= 91098 __ = _ 4
0ssLE — f—
o
&
86r'ss —— R —
, 4 <
$90°€ AMPNn -
Lore G
6T8°9L
spriL S —d
v
clve w9 —
=
<+
619101 P
£68°S01 — _
=
“
psos1l
o
@
1979 SLELEl -—A
S9F'9 WI 00°1
i e — .
19 SLETHI [
9999 80T
1199 > — El
8289 €01 £
g D S| =
L98°9 — - ~
=g
2
6LTL — —— s
gl |ecoror— -
8SSL Qo 2
LesL — — &l w9991 — -—
*
T T T T T T T
09 oS (U4 0¢ 0T 01 009
Qouepunqe (syppuesnoyy)

S23

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13




0000 —

106T —
00¢ —
90°¢ —
9r¢ —

9T

3.0

X : parts per Million : Proton

1ESPE
008

2T
oeoLe

618°9L
oL D

wrie S

psz101
Sob101 S
0r#901
96201

S8EBOT /
985801 U

LYY ST ——

[l
slTeT
088°¢Tl —

058671 ——
TT0EET ——

§3: fra f Qu—

89T8P1
900671 —

L8899 —

T

100.0

T

110.0

T

1200

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

Qouepunqe

T

UNAA DAV AR RABAA AR NABAA SR MDA MMM MARAR MABAR LASAR MAMAT RARAL RAAA RARSY RAASY SAARY MAALY MAALY MAALY NARLY SARLA RARSL)
0°ST 0T 0°€T 0°CT 0°'1T 0°0T 0°61 08T 0°L1 0°91 0°ST 0'F1 0°E1 0TI O'IT 001 06 08 0L 09 0S 0F 0€ 0T 01

(syipuesnoyy)

T

S24



0000 — T F
[0} < (0]
= =
\ [J) \ (]
zZ—2 z—=
© ®
o © o ©
X 1 X
VAR VAN
w w
LS E
m TISHE m 7
Q SPO'9E W m ——3
wrLe I —
oot
o
—J ra
Lb8T
6167 = %.wo:
vro'e M 96T — L=
80e = 56T — «
gere " X rS00L
1zroL > %
906'9L
T D —
sesi
o
<
wos 96'1 8€0 F2
90§ == - =
006 61'0
1565 == N = o - _
F2 —
w59 _
L9 /
o0LL9
689 / -
L169
ve69 -
€169 - §
1969 =32
L A
oLEL /u g
Nwm = |eoess1 _
SH0091 — -
S =
SSPL 2
b \ £ [soreor — -
g .
ocorL &1 |eseeor —
Fox
T T T T T T T T T T T T T T T T t T T T T T
L1 91 vl €1 Tl 1 01 60 80 Lo 90 S0 0 €0 7o 1o 0 00S ooy 0°0¢ 00T 001
Qouepunqe (syppuesnoyy)

S25

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0

T

170.0
X : parts per Million : Carbon13




0000 ° - Lo ° Eo
= 1 =
N o
ZzZ—= z—=
=
o o FS
7 ® /7 B
=
L= Fs
b -
o o . ES
(@] (&) -
w’ w’ E
$909€ _ —
1ISLE — B ——
<
]
- g
ra
S
1 F&
<
- Fs
I g
8L0°¢ | 36 = LS
181'€ 0t bJ fo
3 g
0089L 3
9IT'LL V ===
s S =
FS
S
rs 3
3 <
Fs
&
S
=4
S
Lo o
“ ] £S
CT Iy p— —_ 3 °
Lozizr F&
- L7671 — B —— ES
< 3 b
980°PEl —
=
PRLOVI - 3 rs
-
1589 -
QEQV o0t _ g <
90TL 2| |oweert — I £s
EE/ F2 ™ E =
oL ~ <
cesL / Lre _ M
st s S
LbSL 5 2
PoS'L 90T 2 =
1sL —— 86— = 4
8L — = g| [eseo9r _ -
999°L X —_l 3
T T T T T T T T T T T T T T A L R At A AR A AR AR AN AR LA RARRA NAARY BARLY RARLY AR RALAY AR ARALY ARDLY RARNY T
oSt (a4} ¢l 0TI 001 06 08 oL 09 oS 0v 0e 0T 3 0 0°€C 0°TC 0°'1T 0°0T 061 0'8T O°'LT 091 0°ST OF1 0°€l O°TL O'TT 00T 06 08 0L 09 0S 0¥ 0¢ 0T 01 01
souepunqe (syipuesnoyy)

X : parts per Million : Carbon13

S26



o000 — ° — o Fo
)
= =
o AN}
z—= z—=
<
o o =
£
/ ® / 5
<
L= FS
L£6 u
[ p— .
3 ) 23 > Fs
] 9L8pE @
= N =
97098 = o
nsLe — =
o
F3S
g
o
{ ra
o
FS
2
o
F3
g
£6'T LS
[ — R B
7] A— S
FS
IS
6689L
oL D —
sy =
FS
] E
L=
- <
FS
&
<
=
=1
Lo o
- 5=
= 885911 —
o
ES
g
918'STl
S89LTI — - o
L= S
< LLTEl —— R -
3
o
=
L p— —_ 3 =
L6899 g <
9189 — g £s
L2 A foroest — [p— -
=%
<
L 2
=] S
T0vL s =
ov'L W 5 2
£8pL == 2
oL S| [e66991 — N
— g
Z E
T T T T T T T T T T T T T T T T T T T T T T T
81 L1 Sl 1 €1 Tt 01 60 80 L0 90 €S0 ¥0 €0 TO 10 0 009 00s 00 00¢ 00T 001
souepunqe (syipuesnoyy)

X : parts per Million : Carbon13

S27



0000 —

TLOE ——
5] (p p—

7189
£169 =
08TL
€1eL
vLEL
LLEL WI
S8€'L
SIS0
sl _—
s19L"

X
3n

Cl

B

1.0

20

3.0

4.0

50

6.0

X : parts per Million : Proton

$909¢
0rs'LE —

6£8°9L
SSI'LL
18Y'LL

Y

LO88TT ——

£5€9T1
LT

98%'6T1 —
SEI0El ~
PORVPEl —
LOTLET ——

068071 ——

Cl

3n

LpARMLAARSE MRS AARA MAM biddd MARMY AR MRS AARA MR MR RS AARSY Wbt AbdAd )
0°€ 6T 8T LTITSTHTETTTITOTOL 8T LT IT ST ¥ €

LA AARSA SAbA MARMY SAdA MAMM Sk MARA! Bikid SARAY b
T'T 0T 60 80 L0 9050 #0€07T0 10 0

Qouepunqe

T

(syipuesnoyy)

S28

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13




T

100.0

T

110.0

T

1200

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

000 — — F
o} ] e ° 3
= =
\ [J) \ [J)
z-= z-= 3
O 3
? °® ?
=
<
Q Q 3
5 5 3
w Tk b
£8095 _
Py — p—
Le
1 &
£80€ 0 “
ze A3 —
4
008'9L
9IT'LL /‘ —_—
- [ ¥
L=
<+
E
4
L2
“
3
_ —
— %
-3
-
o E 3
| - =
© 3
LOS'T1El —— —
3
[ g 1
7T p— o
L£69 m
9L6'9 s
6LTL / g
6LY'L Le &
66'L =5
SISL g i
v8sL - M
N
9L / oL e 5
. LOT [N
L99'L /l 00t —_— == 8
8390 N\ —_— e = ] : b
w0l - A — g 881991 _ _
sorL e
T T T T T T T T T T T T T T T T T T T T T T T T T
'L 09 (U (4 0¢ 0T 01 0 061 08I 0LI 091 0SI 0¥l 0€l 0TI 06 08 0L 09 0SS 0¥ 0¢ 0T 01
Qouepunqe (syppuesnoyy)

S29



000" ——

Br

8S0°€

LOE

ore

.

1.0

3.0

50 4.0

6.0

X : parts per Million : Proton

Br

SE09€
10S'LE —

968°9L
tei D

st

0ST8TT ——
099°€TT ——
P6T6T1 ——

STOTEN ——
IIEPET ——

90 1P ——

LEV9IT ——

| BARAY AAAAS SAAAS MARY BAdd BAALS SAARE AASA AL NARAE MR
'L 0T 60 80 L0 90 S0 ¥0 €0 TO 10 0

Qouepunqe

Qouepunqe

S30

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13




Qouepunqe

(syppuesnoyy)

0000 — - Lo Fo
o) o) 1
2 = 2
\ Q \ Q
z—= z—=
o
o Fs
o o
/ « / 3
o
o =4
L= _ S
3]
—
o
e =4
B
L66€ S
L — %
=
2 =3
d [«
o
FS
2
~
=
. FS
2
YLO'E S0€ Yw
oLre & UJ
o
¥ LS
3
668°9L
s D —
v <
ES
4
o
<
o
FS
&
o
=4
S
o
[
o
Fs
o
068071 — £s
o o505zl
[< ot - E
618°LTI VI e — <
obs0sT — 3 =3
STHEEl — — -
VA P —
o
8619 eworT I =
Leso = =z
0LTL
S81°L / F2 <
S0TL g <
NG £ Fe
ss7L = = =
LogL \ H
oTe'L =
v9S'L A s w
8S'L 5 Fe
909°L oo
€860 — £ .
991 -
el [ &| |weom
< E
T T T T T T T
0¢ 0T 008 ooy 00¢ 00T 001

X : parts per Million : Carbon13

S31



0000 — -4 lLe o) Fo
=
o) N}
ZzZ—= Zz—=
o 3=
5 ) 5 h
<
FS
L= 5
A v =
o IS} 53
€098 -
. D
l0s1e — - 3
<
=
B
<
Fa
2
FS
2
<
=
4 g
- 3 <
R — s <X 3 re
LI — — =3
J =
S89L
oL D  ——E
sy =
FS
g
<
r< =
=
g
<
ES
2
=
< £S
Lo s
SE08IT -_— 3 <
=4
d
950'621 -
P06zt > - &
< a
re 6EEl - 1
oLesel — Jp—
2
Lty pa— - 3
Sv89
1859 / s -
0889 /l 00°1 _ £ =
SSTL £ a
el [=%
6TE°L =8
sreL = =
1s€L 0T _ = e
oYL 01T 5 -
[ _ ) 2 .
vore S 60 Z| |oovon _
. —_— =
165 \ & 2=
0£9'L = g
T T T T T T T T T T T T T T
08 oL 09 (U (a4 0¢ 0T 01 0 008 0oy 00¢ 00T 001
Qouepunqe (syppuesnoyy)

X : parts per Million : Carbon13

S32



0000 © - e ® Fe
= =
y m o
. Zz—=
«© 0 S
O © © Fs
aon a o
©
{ S VAR
w =
— Fo _ | £
»n_ o N
1# <
Fs
Legbe
s = B——
S —
6918 =3
- g
— 1 [«
o
=4
2
o
=4
€
£20€ 65°€ 850 M L=
£50€ = v «
or1'e — >
o
J o
e
LL89L
f61LL Do —
sosiL 3
ES
4
o
<
o
ES
&
o
=
2
o
[
o
Fs
LbT
08z611 =
L6921 N o 2
. pez Ll Es
oo L19°LTI
965 $90'$T1
" == S "
L9608 —— rs chy'8zl V == -
€ 0€ T =4
oss0g1 > B — 2
9999 c6TSEl I
€019 / 4 o
6LL9 / SESOpl —— — FS
LIOL /! =
9T0'L
620L <
660°L L= g o
=3 3
60TL £ =3
HETANS - =
L8TL —= E
T0e'L \ =
vieL s o
= =4
5 =5
2 =t
TLLL L60 @
5 R ——— g .
018L — &| [essoor — 3
o5
Fo F
T T T T T T T T T T T T T T
0T 61 81 LT 91 ¢§1 ¢v1 €1 't 01 60 80 L0 90 S0 +0 €0 TO 10 0°0S 00y 00€ 00T oor
Qouepunqe (syppuesnoyy)

X : parts per Million : Carbon13

S33



S34

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

0000 — L - L )
= © s .
( ( =
Zz z—/
O U
VAR T
L=
18Uy — _
L= o8¢y — —
N
o
[«
34
oLr'e 1y
S81°€ V _ = 01892
80S°E oy ) 0TIl N =
sts'e wri
o
<
L=
P
€S8 LIT _
Se8'LTl
2 pryscl e —
ves6Tl I
18S°SEl —— -
SLETHT _
189 001 -
0589 — g
[=2
=
99TL =
weL =
8SEL % £ 2
~N g
oLeL == =
weL 5
SISL \ =
9¢s'L £ .
;o.h\ W. S6L'SIT —— \L
osLL 1
T T T T T T T T T T T T T T t T T T T
1 €1 Tl 1 [ 60 80 Lo 90 S0 0 €0 o 10 0 00r 00¢ 00T 001
Qouepunqe (syppuesnoyy)




T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13

Qouepunqe

"= O - O
P4 =z
- -~
O o o
Qo Qo
<
/ N /AN
~
w w
Le
- [ — 3
wrer 4
E
Le
N SST9Y _ —3
Wy —— =
Lo
891°€ 970 i
b81e N g
1oz~
66v'€
o1se N e &0 oigoL
UWSE e - 9L = -
[ wrie
865°€
L19E
969°E L=
[ <
L
-
976811 —— _
v26LTl
: o
09 s presc = IR
9L09 —— 119671~ =
LEPSEl — [
0299
. 1o
1599 D 00’1 [E7R T p— _—
6109 — —
8519 g
[=2
69TL = -
SIgL / (£33 &
LseL N = =
el = =
0L w 5
LTS
rhSL \ m
S89'L \ & [soLvor
[z v 3
T T T T T T T T T T T T
€1 [ Tl 01 60 80 Lo 90 00¢ 00T oot

(syipuesnoyy)

S35



FS
o O \ 3 O
z z -
=
k] k]
7 T 7 T
o
FsS
- &
F= | fese = ]
SH89T Pof—
o
Fe
109
[
R 2
s
P, [ — 3
L2 . v‘
WLy —— -
o
Fs
2
o
Fs
g
o
[
2 o
FS
5
S0t 3
L85
: o
699€ — b |2
3
L
s =3
Fs
&
o
=
S
L= <
& ES
pIS LI _ -
=
a
1LLezn
. pes'sTl <
e 96671 - 8 s
ILSSEl — B —
s
&
ladat _ I
0689 s
6269 £
69TL V o & (s
S1eL Fe . 2
pESL &
IS€L =
3952 & = -
P8EL = 5 £ES
TUSL — > <
tesL /_ g
2oL S & |ostsor — -
L99L \ >
T T T T T T T T T T T T T T T T
't 01 60 80 Lo 90 s0 0 €0 o 10 0 0or 00¢ 00T 001
souepunqe (syipuesnoyy)

X : parts per Million : Carbon13

S36



Qouepunqe

(syipuesnoyy)

0000 ® - Lo o Fe
= =
FS
6£60 s < -
8560 z = z =4
con [e} 2 [e] I
. N N <
Ty FS
- N
om_._% \ B [= ISTT — \ N} 5
ELTT
PRI =
0T \: 3 <
0171 [£ ) E— - = F&
$29'1 868°€C ___ _
0r9'1 were — =
€591 W
Loc1 o
v E ES
- 018y I
o
[T — —
o
FS
669
8997 N\_
6697 — £2
1€rT e
90'¢ LS 1esy -
£60°E «
e o =3
FS
e
668°9L
SerLL N
i f=
S
. o
8507 <
0607 — =3
&
o
1997 ES
869t — —
5
= E
P8I - o
=4
51
o
eeen 3
1109 meree o pesscl - o
— _ L2 =
€509 — f =z < 961671 =3
. 1
ssEl J—
=
wgy'e6 =
v199 _ osTTrl - =
9599 — =3
00°1 m
8859 _ 2 -
9269 — [o& 2=
< et
. =
69TL g
L V v _ =
OPEL D = = .
99, 5 ES
i : :
Mwﬁ \ &| [wrsor _
8S9'L X
T T T T T T T T T T T T T T T T
81 L1 91 Sl 1 €1 Tl I 01 60 80 Lo 0oy 00¢ 00T 001

X : parts per Million : Carbon13

S37



Qouepunqe

(syipuesnoyy)

0000 m _ [ m ] E
o} o}
= =
=
z z FS
¥l =
(@] 5 / _= o 5
129 == 09161
% === - bzl > / I xm
=
e B B ES
[ wree — ——3 -
ot -
~ " 1 B
. £
f [= [y g— [E—
[ g P Ee
b
660 _ soTEs _
=
FS
2
L=
« 3
=
=
e
0189L
9TI'LL /‘ ——
i Es
<60 *©
196¢
£o6'f —= // HA <
=
=4
&
2 €Ul S
Lot =4
oLy == ,]\uh 5
o
L2 s
0T6 LIl — _ -
=4
g
06LLT1 E
S s = [ — =
re SIs6Tl - s
VRS p— J—
=
S
S0€THT R =
g
1689 3 3 o
0£6'9 —— o & =3
s9TL g
Ss6L N\ Z
960 N = S
otsL g Fe
LecL = 2 =
079L —= g [oczsor — —
ssoL /" 2
*
T T T T T T T T T M A A A AR DAY AR AR RABAY RASAY RS RABAY RASAY RASAY RABAY RALAY RARAL AR AASAS RARAY RASLS RAML AASAs Musss naRSs T
Sl vl €1 Tl It o1 60 80 Lo 09T 0°STOHYTOETOTTOITOOTO6IOBIOLIOIIOSIOPIOEIOTIONIOOI 06 08 0L 09 0S 0¥ 0€ 0T 01

X : parts per Million : Carbon13

S38



0000 o - Lo o 3
) C ,
z N\V
MT
O o
o
\ N \ “v -
o
3
- [CIy __F
[a 3
[Ed T — _—
5
£
+
L=
« 0v699 —
3
018'9L
€18 0TI N —= 4
699°€ _ w7
peLs —
3
Le
<+ 3
E
3
«Mr
3
L= 3
“ E
3
L6591T _ .m
L8 LTI
- 126571 = = —
2 08°671
Lorsel ¥
3
veeerl .
8789 001 g 3
L9379 —— T g
L=< 3
L9TL - m Mv
el N =
%ﬁV =
18eL - W
9ISL —=
N £l foosor— —3
B89L &
L =
I o o B e e B A A A AR AN By Ay A Ay R B A Y AN A A A A A AR A RS S AR S AARMY MM MBSl S A
61 81 LT 91 §1 ¢v1 €1 Tl 't 01 60 80 L0 90 0'8TO'LT09TO'STOFTOETOTTOICTO0TO6GI0BIOLIOITIOSIOPIOEIOTIONIOOI 06 08 0L 09 0°S 0% 0€ 0T 01
Qouepunqe (syppuesnoyy)

S39

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0

T

160.0
X : parts per Million : Carbon13




0000 — Lo 1 g
Zz « Zz © =3
o o o S
- -
I S h_
(G {a -
=4
- 5
- 2699
S80LT D= =
LT S —— 2
o6r6r rs
3 2
FS
£
[= 3
o veooy 3
18087 — . -
ES
b
o
ES
e
o
[en
Lsee -
1ee £S
v3e'c =
r6S'E »
018'9L
609°¢ % 9TI'LL /‘ =
£29°€ == -
cfo's wWLL F 3 Es
059°€ *©
$99°¢ 3
o
<
o
FS
3 &
E
o
=4
2
o
[e t B
168L1T — 3 -
=4
=
LogLT 3
LessTl N - o
o909 wso'ge s e == \M =4
8609 —— N == TS 6Tl 1 @
009°51 —— —
=
859 wsy'16 . =
£lo9 = N = 9PETHT —— _ 4 =
vs89 g
£689 — 3 2
Fe e Ez
60€'L g
95€L \_ z
[N 5 <
€TrL — o ES
oesL 7~ & =
Lesit 4
989'L 7~ W 08€'991 _
verL = E
T T T T T T T T B A A A A A M LA AL A A Ao A AL M AL AARSY AL Saad AN AL aaAY At AR T
Lo 90 S0 0 €0 7o 10 0 0°8T0°LTO'9TO'STOFTO'ETOTTOTIZOOTO6TI0STIOLIOITOSTOFIO 1011001 06 08 0L 09 0°S 0% 0°€ 0T 01 o1
Qouepunqe (syppuesnoyy)

X : parts per Million : Carbon13

S40



0000 ——

998
806's —

CN

00°1

CN

N

1.0

20

3.0

008°9L
9IT'LL
wW'LL

Y

4.0

9Tr96

o .
[ S9TSIT ——

SSY'LTl —

9TETEN —
LOSEET

TOL0ST ——

X : parts per Million : Proton

T

100.0

T

110.0

T

120.0

T

130.0

T

140.0

T

150.0
X : parts per Million : Carbon13

0t

T T T T
0¢ 0T 01 0
Qouepunqe

(syppuesnoyy)

S41



