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1. General Considerations

General Information: Unless otherwise noted, all chemicals were purchased
and used without further purification. *H NMR and **C NMR spectra were recorded at
ambient temperature on a 300 or 400 MHz NMR spectrometer (75 or 100 MHz for
13C). NMR experiments are reported in J units, parts per million (ppm), and were
referenced to CDCl3 (d 7.26 or 77.0) as the internal standard. The coupling constants
J are given in Hz. Column chromatography was performed using EM Silica gel 60
(300-400 mesh).

2. General Synthetic Procedures

All Enamides (1a-1q) were prepared according to the previous reports’. Besides
lauroyl peroxide (LPO) was purchased, other diacyl peroxides were prepared
according to the previous reports.?

Table S1. Screening the optimal reaction conditions.”

Ao BN Aes BN
Ph/& . Lro photo::alyst (3 mol%) on )§|
1a 2a vemh 1 3aa Ot
Entry Photocatalyst Solvent Yield (%)
1 Ru(bpy)zCl,6H,0 DCM 60
2 Rose bengal DCM 23
3 Rhodamine 6G DCM 58(64)"
4 Rhodamine B DCM 10
5 Eosin B DCM 0
6 Mes-AcrClO,4 DCM 53
7 Ru(bpy)sCl, 6H,0 MeCN 70
8 Ru(bpy)sCl,6H,0 acetone 68
9 Ru(bpy)zCl,6H,0 DMSO 55
10 Ru(bpy)sCl,6H,0 ethyl acetate 0
11 Ru(bpy)sCl, 6H,0 MeOH 42
12 Ru(bpy)sCly6H,0 DCE 75
13 Ru(bpy)sCl,6H,0 THF 45
14 Ru(bpy)sCl,6H,0 DCE 46°(55)“(51)°
15 DCE 0
16 Ru(bpy)sCl,6H,0 DCE o

“ Reaction conditions: 1a (0.2 mmol), 2a (2 equiv), photocatalyst (3 mol%) and solvent (2 mL)
under N, with 20 W 440-450 nm blue LEDs irradiation at rt for 16 h, isolated yield. >InDCE. “2a
(1 equiv). “ 2a (3 equiv). ¢ 6 W blue LEDs.” Without LEDs.
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General Procedure for the Synthesis of Compounds (3aa-3wa, 3ab-3as):

Ac _R 0 Ac _R
N Ru(bpy)sCly6H,0 (3 mol%) N

Mo r

~

* RT 0O \ﬂ/ DCE, it, 16 h A
R o] blue LEDs R R

1 2 3

Under N, the mixture of enamides 1 (0.2 mmol), diacyl peroxide 2 (0.4 mmol),
Ru(bpy)sCl,-6H,0 (3 mol%, 3.7 mg) and DCE (2 mL) were added to a Schlenk tube
and sealed. The mixture was stirred at room temperature under 440-450 nm blue
LEDs for 16 hours. Then, the solvent was evaporated under reduced pressure, and the
residue was purified by silica gel flash column chromatography to obtain the product
3. The photoreators is shown in Figure S1.

Figure S1. Photoreactor used in this work

The Light Source and the Material of the Irradiation Vessel:

The photochemical reaction was carried out under visible light irradiation by a
20W 440-450 nm blue LED at room temperature. This blue LED was purchased from
taobao (link: https://m.tb.cn/h.UGJMWKP?sm=3dal3d?tk=meq7dlJPct4). The blue
LED's energy peak wavelength is 448 nm, the peak width at half-height is 18.0 nm,
and irradiance@20 W is 35.07 mW/cm?. The reaction vessel is a borosilicate glass
tube. The distance between the tube and lamp is about 1cm, and no filter is applied.
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Figure S2. The spectral distribution of 20 W 440-450 nm purple LED (From the above link)
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Synthetic applications:
(1) Gram-Scale Synthesis of f-alklated Enamide 3aa

Ac\N/Bn

Ru(bpy)sCly6H,0 (3 mol%)
Ph/& + LPO TR Ph
DCE, rt, blue LEDs

1a 2a 3aa
1.004 g, 4 mmol 1.118 g, 69% yield

Under Ny, the mixture of enamides 1a (1.004 g, 4 mmol), LPO 2a (8 mmol, 2
equiv.), Ru(bpy)sCl,+6H,0 (0.12 mmol, 3 mol%) and DCE (10 mL) were added to a
Schlenk flask and sealed. The mixture was stirred at room temperature under 440-450
nm blue LEDs for 16 hours. Then, the solvent was evaporated under reduced pressure,
and the residue was purified by silica gel flash column chromatography to obtain the
product 3aa in 69% vyield (1.118 g).

(2) Conversion of the Configuration of 3aa

Bn Ac

N7 Bn_ _Ac
N TFA (5 eq) °N
—_—
X benzene NP N
NCy1Hys 110°C, 36 h
3aa Z-3aa, 65%

A mixture of 3aa (40.6 mg, 0.1 mmol), trifluoroacetic acid (57 mg, 0.5 mmol) in
dry benzene (2.0 mL) were stirred at 110 °C for 36 h. Upon completion, the solution
was concentrated in vacuum and the product was isolated through flash column
chromatography to furnish Z-3aa as colourless oil (26.4 mg, 65% yield).

(3) Hydrolysis of 3aa

Bn\N/Ac O

HCI
B —————————
\
THF, 50 °C, 24 h hG. 1
nC11H23 117123

3aa 4,93%

3aa (40.6 mg, 0.1 mmol) was dissolved in THF (2.0 mL) and concentrated
hydrochloric acid (0.4 mL) were added sequentially. The mixture was stirred at 50 °C
for 24 h. Upon completion, the solution was concentrated in vacuum and the product
was isolated through flash column chromatography to give 4 as colourless oil (25.4
mg, 93% yield).

(4) Cleavage of N-Boc Protecting Group
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Ac
AC\N/BOC \NH

ZnBr, (2 equiv.)
~N
~N
©)\nanzg DCM, r.t "Cy1Hos

The mixture of 3ua (41.5 mg, 0.1 mmol) and ZnBr; (44.4 mg, 0.2 mmol) in DCM
(1.0 mL) was stirred at room temperature for 6 hours. The solvent was then removed
under vacuum. The residue was purified by flash column chromatography, giving the
desired product 5 (16.1 mg, 51% vyield).

(5) The palladium-catalyzed Heck-coupling reaction

Br

Ac. Pd(OAc), (10 mol%)
N PCys; (20 mol%)
CSzCO3 (1 2 eq)
X

"C.1Hgs DMF, N, 120°C

3oa

A mixture of 30a (48.5 mg, 0.1 mmol), Pd(OAc), (2.3 mg, 10 mol%),
tricyclohexylphosphane (5.6 mg, 20 mol%), and Cs,CO3 (39.1 mg, 0.12 mmol) in
DMF (2.0 mL) were stirred at 120 °C for 24 h. Upon completion, the solution was
concentrated in vacuum and the product was isolated through flash column
chromatography to give 5 as colourless oil (16.8 mg, 42% yield).

3. Mechanism Studies

3.1 Radical inhibiting and trapping experiment

Ac / standard conditions Ac /
+ LPO
"C11H23 "Ci1Hzs
(2 eq) 383, 21% 6, 24%

Under Ny, the mixture of enamides 1a (0.1 mmol), 1,1-diphenylethylene (0.2
mmol), LPO (2 equiv.), Ru(bpy);Cl.-6H,0 (3 mol%) and DCE (1 mL) were added to
a Schlenk tube and sealed. The mixture was stirred at room temperature under
440-450 nm blue LEDs for 16 hours. Then, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel flash column chromatography to
obtain 3aa (8.4 mg, 21% vyield) and the adduct 6 as colourless oil (16 mg, 24% yield
based on 2a). The NMR data of compound 6 was as following. *H NMR (400 MHz,
CDCl3) 6 7.38-7.16 (m, 10H), 6.08 (t, J = 7.5 Hz, 1H), 2.10 (dd, J = 14.7, 7.4 Hz, 2H),
1.42 (dd, J = 14.6, 7.1 Hz, 2H), 1.29-1.23 (m, 16H), 0.88 (t, J = 6.8 Hz, 3H); **C
NMR (101 MHz, CDCl3) ¢ 143.0, 141.4, 140.4, 130.4, 130.0, 128.1, 128.1, 127.2,
126.8, 126.8, 32.0, 30.0, 29.8, 29.7, 29.7, 29.6, 29.6, 29.4, 29.3, 22.8, 14.2.
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Figure S3. 'H NMR of the adduct formed by -Cy;Hzsand 1,1-diphenylethylene.
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3.2 Intermolecular Kinetic Isotopic Effect (KIE) Study

LPO (2 equiv)

/& + )ﬁ/D Ru(bpy)sCly6H,0 (3 mol%) on )%I/ H/D
Ph Ph blue LEDs

D DCE, rt, 2 h "CriHs
1a Dy-1a Y 3aa + Dy-3aa
(0.046 mmol) (92% deuterium ~
0.054 mmol) Ku/Kp =0.88

Enamide D,-1a was prepared according to the literatures,® as a light yellow oil
with 92% deuterium. Under N2, the mixture of enamides 1a (0.046 mmol), enamides
D,-1a (0.054 mmol), LPO (2 equiv), Ru(bpy)sCl,*6H,0 (3 mol%) and DCE (2 mL)
were added to a Schlenk tube and sealed. The mixture was stirred at room temperature
under 440-450nm blue LEDs for 2 hours. Then, the solvent was evaporated under
reduced pressure, and the residue was purified by silica gel flash column
chromatography to obtain product 3aa+D;-3aa as colourless oil (11.7 mg, 29% yield).
A KIE value of 0.88 was observed.
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Figure S5. 'H NMR of enamide D,-1a
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3.3 Fluorescence Quenching Experiments
Fluorescence quenching experiments were measured on an Ahilent Technologies

Figure $6. "H NMR spectrum of 3aa and D;-3aa

Cary Eclipse Fluoresence Spectrophotometer. The Ru(bpy)sCl,-H,O photocatalyst
was excited at 450 nm and the emission spectrum max = 600 nm was recorded. The
concentration of photocatalyst stock solution was 1 x 10° M in DCE. LPO with
different concentrations were added into the solution of photocatalyst in DCE (3 mL)
at room temperature. After being stirred with a thin glass rod, the emission spectrum
was collected. Linear regression of 1o/l against concentration is done in Origin 2018
(Figure S7).

Figure S7.
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3.4 Cyclic voltammetry study

Cyclic voltammetric investigations were performed on the DonghuaDH7000C
electrochemical workstation with the conventional three-electrode system. The
electrodes are first polished with sandpaper, then with alumina powder until the
surface of the electrodes is mirror-like. Finally, the electrodes are washed with
distilled water and ultrasonication. The solvent exhaust employs a nitrogen blast for 1
h. A glassy carbon electrode was used as the working electrode, a saturated calomel
electrode (SCE) and platinum electrode were used as the reference electrode and
counter electrode, respectively. LPO (1 mM) was tested with tetrabutylammonium
hexafluorophosphate (0.1 M) as the supporting electrolyte in 40 mL MeCN. Solutions
were kept under positive pressure of nitrogen during the measurements. Cyclic
voltammetry (CV) with the following settings: Scan Rates = 0.1 V/s, Sweep Segments
=10, Sample Interval = 0.001 V, Quiet Time = 2 sec.

0. 02
0.01
0. 00 4

0.01 1

Current(mA)

=0. 02

LPO, E=-0.42 V vs. SCE
-0. 03 1

-0. 04 4

1
~1:6 =1.0 -0.5 0.0 0.5 1.0
Potential(V)

Figure S8. Cyclic voltammetry plots of LPO. Scan direction: from -1.5 V to 0.8 V,
then back to -1.5 V
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4. Characterization Data for the Products

Ac\N/Bn

AN
"Cq1Ha3

(E)-N-benzyl-N-(1-phenyltridec-1-en-1-yl)acetamide (3aa, 61.2 mg, 75%),
colorless oil; *H NMR (400 MHz, CDCl3) § 7.35-7.26 (m, 3H), 7.22-7.12 (m, 7H),
5.23 (t, J = 7.7 Hz, 1H), 4.41 (s, 2H), 2.16 (s, 3H), 2.09 (g, J = 7.5 Hz, 2H), 1.25-1.11
(m, 18H), 0.81 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz, CDCl3) ¢ 170.8, 138.1, 137.6,
135.0, 133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.9, 29.6, 29.5, 29.4,
29.4,29.3,29.2, 28.5, 22.7, 22.3, 14.1; HRMS (ESI) m/z calcd for CagHsoNO [M+H™]:
406.3104, found 406.3098.

Ac\N/Bn

N
"Cq1Hz3

(E)-N-benzyl-N-(1-(p-tolyl)tridec-1-en-1-yl)acetamide (3ba, 62 mg, 74%), colorless
oil; *H NMR (400 MHz, CDCls) ¢ 7.28-7.13 (m, 9H), 5.25 (t, J = 7.7 Hz, 1H), 4.47 (s,
2H), 2.38 (s, 3H), 2.21 (s, 3H), 2.15 (q, J = 7.5 Hz, 2H), 1.34-1.17 (m, 18H), 0.88 (t, J
= 6.9 Hz, 3H); **C NMR (101 MHz, CDCls) 6 170.8, 138.3, 138.1, 137.7, 132.6,
132.5, 132.1, 129.2, 129.0, 128.5, 128.1, 127.1, 49.0, 31.9, 29.6, 29.5, 29.4, 29.4, 29.3,
29.2, 28.5, 22.7, 22.3, 21.3, 14.1; HRMS (ESI) m/z calcd for CogHgoNO [M+H':
420.3261, found 420.3255.

Ac\N/Bn

o
nCy4H
MeO 117123

(E)-N-benzyl-N-(1-(4-methoxyphenyl)tridec-1-en-1-yl)acetamide (3ca, 56 mg,
64%), colorless oil; 'H NMR (400 MHz, CDCls) 6 7.29-7.17 (m, 7H), 6.92 (d, J = 8.5
Hz, 2H), 5.22 (t, J = 7.6 Hz, 1H), 4.48 (s, 2H), 3.84 (s, 3H), 2.21 (s, 3H), 2.15 (q, J =
7.3 Hz, 2H), 1.29-1.16 (m, 18H), 0.88 (t, J = 6.7 Hz, 3H); *C NMR (101 MHz,
CDCls) ¢ 171.0, 159.6, 137.7, 137.7, 132.0, 130.0, 129.1, 128.2, 127.3, 127.2, 113.9,
55.4, 49.0, 32.0, 29.7, 29.6, 29.5, 29.4, 29.4, 29.3, 28.6, 22.7, 22.3, 14.2; HRMS (ESI)
m/z calcd for CogHgNO; [M+H™]: 436.3210, found 436.3209.

Ac\N/Bn

iog
"CyH
F 117123

(E)-N-benzyl-N-(1-(4-fluorophenyl)tridec-1-en-1-yl)acetamide (3da, 60.1 mg,
71%), colorless oil; *H NMR (400 MHz, CDCls) d 7.29-7.17 (m, 7H), 7.07 (t, J = 8.6
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Hz, 2H), 5.30 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.21 (s, 3H), 2.12 (q, J = 7.4 Hz, 2H),
1.32-1.15 (m, 18H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR (101 MHz, CDCl5) § 170.8,
162.5 (d, Je.r = 249.5 Hz), 137.4 (d, Jo.r = 26.3 Hz), 133.1, 131.1 (d, Jer = 4.0 Hz),
130.4 (d, Jor = 8.1 Hz), 129.0, 128.3, 127.2, 115.6 (d, Jor = 21.6 Hz), 45.0, 31.9,
29.6, 29.6, 29.5, 29.4, 29.4, 29.2, 28.5, 22.7, 22.3, 14.2; HRMS (ESI) m/z calcd for
CagH39FNO [M+H"]: 424.3010, found 424.3006.

NN S

Ac Bn
N

o
NCy4H
cl 117123

(E)-N-benzyl-N-(1-(4-chlorophenyl)tridec-1-en-1-yl)acetamide (3ea, 65 mg, 74%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.37-7.35 (m, 2H), 7.29-7.15 (m, 7H),
5.33 (t,J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.20 (s, 3H), 2.13 (g, J = 7.5 Hz, 2H), 1.31-1.17
(m, 18H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz, CDCls) § 170.7, 137.4, 137.2,
134.2,133.6, 129.9, 129.0, 128.8, 128.2, 127.2, 49.1, 31.9, 29.6, 29.5, 29.3, 29.2, 28.5,
22.7, 22.3, 14.1; HRMS (ESI) m/z calcd for CygH3eCINO [M+H"]: 440.2715, found
440.2707.

NN S

Ac Bn
N

N
| "Cq1Hzs

(E)-N-benzyl-N-(1-(4-iodophenyl)tridec-1-en-1-yl)acetamide (3fa, 66 mg, 62%),
colorless oil; *"H NMR (400 MHz, CDCls) 6 7.71 (d, J = 8.4 Hz, 2H), 7.28-7.16 (m,
5H), 6.97 (d, J = 8.4 Hz, 2H), 5.33 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.19 (s, 3H), 2.12
(9, J = 7.5 Hz, 2H), 1.25-1.17 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); **C NMR (101 MHz,
CDCls) 6 170.7, 137.7, 137.4, 137.3, 134.6, 133.8, 130.4, 129.0, 128.2, 127.2, 94.2,
49.1, 31.9, 29.6, 29.5, 29.3, 29.2, 28.5, 22.7, 22.3, 14.2; HRMS (ESI) m/z calcd for
CagH30INO [M+H"]: 532.2071, found 532.2064.

Ac\N/Bn

@A‘
"CyqH
F.C 117123

(E)-N-benzyl-N-(1-(4-(trifluoromethyl)phenyl)tridec-1-en-1-yl)acetamide (3ga, 70
mg, 74%), colorless oil; *H NMR (400 MHz, CDCls) 6 7.64 (d, J = 8.2 Hz, 2H), 7.35
(d, J = 8.1 Hz, 2H), 7.28-7.17 (m, 5H), 5.43 (t, J = 7.8 Hz, 1H), 4.50 (s, 2H), 2.21 (s,
3H), 2.16 (q, J = 7.6 Hz, 2H), 1.30-1.19 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); **C NMR
(101 MHz, CDCl3) ¢ 170.7, 138.9, 137.3, 137.1, 135.0, 134.9, 130.4 (q, Jcr = 32.6
Hz), 129.0, 128.9, 128.2, 127.3, 125.5, 123.9 (q, Jcr = 273.3 Hz), 49.2, 31.9, 29.6,
29.5, 29.3, 29.2, 28.5, 22.6, 22.2, 22.2, 14.1; HRMS (ESI) m/z calcd for CygH39F3sNO
[M+H"]: 474.2978, found 474.2973.
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NN

Ac Bn
N

Cl
AN
"CyqHz3

(E)-N-benzyl-N-(1-(3-chlorophenyl)tridec-1-en-1-yl)acetamide (3ha, 59.7 mg,
68%), colorless oil; *H NMR (400 MHz, CDCls) ¢ 7.33-7.11 (m, 9H), 5.35 (t, J = 7.7
Hz, 1H), 4.49 (s, 2H), 2.20 (s, 3H), 2.14 (q, J = 7.5 Hz, 2H), 1.29-1.18 (m, 18H), 0.88
(t, J = 6.9 Hz, 3H); **C NMR (101 MHz, CDCls) 6 170.7, 137.4, 137.1, 137.0, 134.6,
134.3, 129.8, 129.0, 128.5, 128.2, 127.2, 126.8, 49.2, 31.9, 29.6, 29.5, 29.3, 29.2, 28.4,
22.7, 22.3, 14.1; HRMS (ESI) m/z calcd for CygH3eCINO [M+H"]: 440.2715, found
440.2707.

Ac\N/Bn

B
r AN
"CyqHaz3

(E)-N-benzyl-N-(1-(3-bromophenyl)tridec-1-en-1-yl)acetamide (3ia, 71.4 mg,
74%), yellow oil; *H NMR (400 MHz, CDCls) & 7.49-7.46 (m, 1H), 7.35 (t, J = 1.7
Hz, 1H), 7.29-7.15 (m, 7H), 5.35 (t, J = 7.7 Hz, 1H), 4.49 (s, 2H), 2.20 (s, 3H), 2.14
(9, J = 7.5 Hz, 2H), 1.29-1.18 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz,
CDCl3) 6 170.7, 137.4, 137.3, 136.9, 134.3, 134.2, 131.4, 130.0, 129.0, 128.2, 127.3,
122.7,49.3, 31.9, 29.6, 29.5, 29.3, 29.3, 29.2, 28.4, 22.7, 22.2, 14.1; HRMS (ESI) m/z
calcd for CpgHzoBrNO [M+H™]: 484.2210, found 484.2202.

Ac\N/Bn

F
3C X
"Cq4Has

(E)-N-benzyl-N-(1-(3-(trifluoromethyl)phenyl)tridec-1-en-1-yl)acetamide (3ja, 65
mg, 69%), colorless oil; *H NMR (400 MHz, CDCl3) 6 7.60 (d, J = 7.8 Hz, 1H), 7.51
(t, J = 7.7 Hz, 1H), 7.43-7.40 (m, 2H), 7.29-7.16 (m, 5H), 5.44 (t, J = 7.8 Hz, 1H),
4.51 (s, 2H), 2.22 (s, 3H), 2.14 (q, J = 7.5 Hz, 2H), 1.31-1.19 (m, 18H), 0.88 (t, J =
6.9 Hz, 3H); *C NMR (101 MHz, CDCl5) ¢ 170.7, 137.2, 137.1, 136.1, 134.6, 134.5,
131.8, 131.0 (q, Jor = 32.3 Hz), 129.1, 129.0, 128.3, 127.3, 125.3, 125.1, 123.8 (q,
Jor = 273.9 Hz), 49.3, 31.9, 29.6, 29.5, 29.3, 29.3, 29.1, 28.4, 22.7, 22.3, 22.2, 14.1,;
HRMS (ESI) m/z calcd for CagH3oFsNO [M+H"]: 474.2978, found 474.2973.

Ac._ _Bn
cl N

AN
"C11Ha3

(E)-N-benzyl-N-(1-(2-chlorophenyl)tridec-1-en-1-yl)acetamide (3ka, 48 mg, 55%),
colorless oil; *H NMR (300 MHz, CDCls) 6 7.41 (d, J = 7.6 Hz, 1H), 7.31-7.18 (m,
7H), 7.11 (d, J = 7.0 Hz, 1H), 5.52 (t, J = 7.6 Hz, 1H), 4.43 (s, 2H), 2.37 (s, 3H), 1.93
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(9, J = 7.4 Hz, 2H), 1.30-1.16 (m, 18H), 0.87 (t, J = 6.5 Hz, 3H); **C NMR (101 MHz,
CDCls) ¢ 171.0, 137.7, 136.3, 133.7, 133.5, 132.0, 130.2, 129.8, 128.4, 128.1, 126.9,
126.6, 48.5, 31.9, 29.6, 29.5, 29.3, 29.3, 29.2, 28.8, 28.6, 22.7, 22.6, 22.6, 14.1;
HRMS (ESI) m/z calcd for CogHzgCINO [M+H™]: 440.2715, found 440.2707.

Ac\N/Bn

jon
"Cq4H
MeS 117123

(E)-N-benzyl-N-(1-(4-(methylthio)phenyl)tridec-1-en-1-yl)acetamide (3la, 59.6
mg, 66%), colorless oil; 'H NMR (400 MHz, CDCls3) 6 7.26-7.15 (m, 9H), 5.27 (t, J =
7.6 Hz, 1H), 4.48 (s, 2H), 2.52 (s, 3H), 2.20 (s, 3H), 2.18-2.14 (m, 2H), 1.25-1.18 (m,
18H), 0.88 (t, J = 6.6 Hz, 3H); *C NMR (101 MHz, CDCls) § 170.9, 139.2, 137.6,
137.6, 133.0, 131.6, 129.0, 128.2, 127.2, 126.0, 49.1, 31.9, 29.6, 29.6, 29.5, 29.4, 29.4,
29.3, 28.6, 22.7, 22.3, 15.4, 14.2; HRMS (ESI) m/z calcd for CaoHsNOS [M+H']:
452.2982, found 452.2976.

Ac\N/Bn

o
"CyeH
NC 117123

(E)-N-benzyl-N-(1-(4-cyanophenyl)tridec-1-en-1-yl)acetamide (3ma, 58.5 mg,
68%), colorless oil; *H NMR (400 MHz, CDCls) 6 7.68 (d, J = 8.4 Hz, 2H), 7.33 (d, J
= 8.4 Hz, 2H), 7.29-7.24 (m, 3H), 7.16-7.14 (m, 2H), 5.47 (t, J = 7.8 Hz, 1H), 4.49 (s,
2H), 2.19 (s, 3H), 2.15 (q, J = 7.6 Hz, 2H), 1.30-1.18 (m, 18H), 0.88 (t, J = 6.9 Hz,
3H); *C NMR (101 MHz, CDCl3) 6 170.9, 139.9, 137.0, 136.8, 136.0, 132.4, 129.2,
129.0, 128.4, 127.5, 118.4, 112.1, 49.5, 31.9, 29.6, 29.5, 29.3, 29.3, 29.2, 29.1, 28.6,
24.8, 22.7, 22.2, 14.2; HRMS (ESI) m/z calcd for CyoH3gN,O [M+H"]: 431.3057,
found 431.3051.

Ac Bn

NN

N
N AN

= "CyqHa3

(E)-N-benzyl-N-(1-(pyridin-2-yl)tridec-1-en-1-yl)acetamide (3na, 68.2 mg, 84%),
colorless oil; *H NMR (400 MHz, CDCls) 6 8.67 (dd, J = 4.7, 0.8 Hz, 1H), 7.69-7.65
(m, 1H), 7.27-7.16 (m, 7H), 5.51 (t, J = 7.7 Hz, 1H), 4.58 (s, 2H), 2.38 (q, J = 7.5 Hz,
2H), 2.16 (s, 3H), 1.31-1.19 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); **C NMR (75 MHz,
CDCls) 0 171.5, 154.4, 149.7, 137.6, 137.5, 137.3, 136.2, 129.2, 128.2, 127.2, 123.0,
122.6, 50.0, 31.9, 29.6, 29.5, 29.3, 29.2, 28.3, 22.7, 22.2, 14.1; HRMS (ESI) m/z calcd
for Co7H3sN,O [M+H+]I 407.3057, found 407.3048.
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Ac\N/Bn

~ N
\ S "Cq4Ha3

(E)-N-benzyl-N-(1-(thiophen-2-yl)tridec-1-en-1-yl)acetamide (30a, 51.8 mg, 63%),
yellow oil; *H NMR (300 MHz, CDCls) 6 7.28 (d, J = 4.7 Hz, 1H), 7.18-7.14 (m, 5H),
7.00-6.96 (m, 2H), 5.12 (t, J = 7.6 Hz, 1H), 4.56 (s, 2H), 2.22 (q, J = 7.2 Hz, 2H),
2.04 (s, 3H), 1.18-1.14 (m, 18H), 0.81 (t, J = 6.2 Hz, 3H); *C NMR (101 MHz,
CDCls) ¢ 170.8, 138.8, 137.7, 133.9, 133.8, 132.6, 129.3, 128.2, 127.3, 127.1, 126.9,
126.3, 49.7, 31.9, 29.6, 29.5, 29.4, 29.3, 29.2, 29.0, 28.6, 22.7, 21.8, 14.1; HRMS
(ESI) m/z calcd for CosHagNOS [M+H*]: 412.2669, found 412.26609.

N Cl
"CyqHa3

(E)-N-(4-chlorobenzyl)-N-(1-phenyltridec-1-en-1-yl)acetamide (3pa, 59.6 mg,
68%), colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 7.42-7.33 (m, 3H), 7.27-7.22 (m,
4H), 7.13 (d, J = 8.4 Hz, 2H), 5.29 (t, J = 7.7 Hz, 1H), 4.43 (s, 2H), 2.22 (s, 3H), 2.17
(9, J = 7.5 Hz, 2H), 1.30-1.19 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz,
CDCl3) ¢ 170.9, 138.0, 136.2, 134.8, 133.2, 133.0, 130.4, 128.6, 128.6, 128.3, 48.3,
31.9, 29.6, 29.6, 29.5, 29.4, 29.4, 29.3, 29.3, 28.5, 22.7, 22.2, 14.2; HRMS (ESI) m/z
calcd for CpgHzgCINO [M+H"]: 440.2715, found 440.2709.

N Br
"Cq1Hz3

(E)-N-(4-bromobenzyl)-N-(1-phenyltridec-1-en-1-yl)acetamide (3qa, 72.5 mg,
75%), yellow oil; *H NMR (400 MHz, CDCls) 6 7.42-7.33 (m, 5H), 7.27-7.23 (m,
2H), 7.07 (d, J = 8.4 Hz, 2H), 5.29 (t, J = 7.7 Hz, 1H), 4.41 (s, 2H), 2.22 (s, 3H), 2.17
(9, J = 7.5 Hz, 2H), 1.29-1.19 (m, 18H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR (101 MHz,
CDCl3) ¢ 170.9, 138.0, 136.7, 134.8, 133.2, 131.3, 130.8, 128.6, 128.6, 121.2, 48.4,
31.9, 29.6, 29.6, 29.6, 29.4, 29.4, 29.4, 29.3, 28.5, 22.7, 22.2, 14.2; HRMS (ESI) m/z
calcd for CpgHz9BrNO [M+H™]: 484.2210, found 484.2203.

Br

AC\N/\©
N
"Cy1Ha3

(E)-N-(2-bromobenzyl)-N-(1-phenyltridec-1-en-1-yl)acetamide (3ra, 68 mg, 70%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.47 (d, J = 8.0 Hz, 1H), 7.39-7.33 (m,
3H), 7.26-7.20 (m, 4H), 7.10-7.06 (m, 1H), 5.49 (t, J = 7.7 Hz, 1H), 4.68 (s, 2H), 2.25
(s, 3H), 2.16 (q, /= 7.6 Hz, 2H), 1.29-1.18 (m, 18H), 0.88 (t, / = 6.8 Hz, 3H);
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3C NMR (101 MHz, CDCls) 6 171.2, 138.3, 136.7, 134.9, 133.1, 132.6, 130.8, 128.7,
128.6, 128.5, 127.3, 124.0, 49.2, 31.9, 29.6, 29.6, 29.4, 29.4, 29.2, 28.5, 22.7, 22.3,
14.2; HRMS (ESI) m/z calcd for CogH3sBrNO [M+H]: 484.2210, found 484.2203.

Ac 7
CN/\/

N
"Cq1Ha3

(E)-N-allyl-N-(1-phenyltridec-1-en-1-yl)acetamide (3sa, 50.2 mg, 71%), colorless
oil; '"H NMR (400 MHz, CDCls) § 7.40-7.33 (m, 3H), 7.28-7.26 (m, 2H), 5.83-5.73
(m, 1H), 5.60 (t, J = 7.6 Hz, 1H), 5.10-4.99 (m, 2H), 3.93 (d, J = 6.2 Hz, 2H), 2.27 (q,
J =75 Hz, 2H), 2.17 (s, 3H), 1.46-1.24 (m, 18H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR
(101 MHz, CDCls) 6 170.6, 138.7, 135.3, 133.2, 132.3, 128.6, 128.4, 117.5, 48.9, 31.9,
29.6, 29.5, 29.3, 29.3, 28.6, 22.6, 22.3, 22.2, 14.1; HRMS (ESI) m/z calcd for
Ca4H3sNO [M+H*]: 356.2948, found 356.2957.

AC\N/\\\

AN
"Cq1Ha3

(E)-N-(1-phenyltridec-1-en-1-yl)-N-(prop-2-yn-1-yl)acetamide (3ta, 46.6 mg,
66%), colorless oil; *H NMR (400 MHz, CDCls) ¢ 7.39-7.29 (m, 5H), 5.77 (t, J= 7.6
Hz, 1H), 4.15 (d, J = 2.2 Hz, 2H), 2.30 (q, J = 7.5 Hz, 2H), 2.15 (t, J = 2.5 Hz, 1H),
2.14 (s, 3H), 1.48-1.41 (m, 2H), 1.28-1.23 (m, 16H), 0.86 (t, J = 6.8 Hz, 3H); **C
NMR (101 MHz, CDCls) ¢ 170.5, 138.1, 134.9, 132.9, 128.6, 128.5, 79.2, 71.4, 35.8,
31.9, 29.6, 29.5, 29.4, 29.3, 28.6, 22.7, 22.1, 14.1; HRMS (ESI) m/z calcd for
Co4H3sNO [M+H']: 354.2791, found 354.2793.

Ac._ _Boc

N
"Cy1Ha3

Tert-butyl (E)-acetyl(1-phenyltridec-1-en-1-yl)carbamate (3ua, 54 mg, 65%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.32-7.26 (m, 5H), 5.58 (t, J = 7.7 Hz,
1H), 2.50 (s, 3H), 2.24 (q, J = 7.3 Hz, 2H), 1.35 (s, 9H), 1.29-1.23 (m, 18H), 0.87 (t, J
= 6.6 Hz, 3H); **C NMR (101 MHz, CDCls) 6 173.3, 153.0, 136.9, 135.3, 132.2,
128.7, 128.0, 127.7, 82.8, 31.9, 29.7, 29.6, 29.6, 29.5, 29.4, 29.2, 28.5, 27.8, 26.4,
22.7, 14.2; HRMS (ESI) m/z calcd for CpeHiNOz [M+H']: 416.3159, found
416.3154.

N S

Bz Bn
N

AN
"CyqHps
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(E)-N-benzyl-N-(1-phenyltridec-1-en-1-yl)benzamide (3va, 68.2 mg, 73%),
colorless oil; *H NMR (300 MHz, CDCls) 6 7.54 (d, J = 7.3 Hz, 2H), 7.37-7.23 (m,
13H), 5.03 (t, J = 7.1 Hz, 1H), 4.72 (s, 2H), 1.93 (q, J = 7.1 Hz, 2H), 1.24-1.02 (m,
14H), 0.90-0.79 (m, 7H); **C NMR (75 MHz, CDCl3) ¢ 171.4, 138.5, 137.6, 136.9,
135.4, 133.2, 129.5, 129.0, 128.5, 128.2, 128.2, 127.8, 127.7, 127.2, 50.3, 31.9, 29.6,
29.4, 29.4, 29.3, 28.9, 28.6, 22.7, 14.1; HRMS (ESI) m/z calcd for Cs3HsNO
[M+H"]: 468.3261, found 468.3265.

o
\)J\ _Bn
N

N
"Cq4Ha3

(E)-N-benzyl-N-(1-phenyltridec-1-en-1-yl)propionamide (3wa, 57.9 mg, 69%),
colorless oil; *H NMR (300 MHz, CDCl3) § 7.40-7.33 (m, 3H), 7.25-7.20 (m, 7H),
5.29 (t, J = 7.6 Hz, 1H), 4.49 (s, 2H), 2.50 (q, J = 7.4 Hz, 2H), 2.17 (dd, J = 14.4, 7.1
Hz, 2H), 1.25-1.17 (m, 21H), 0.88 (t, J = 6.4 Hz, 3H); *C NMR (75 MHz, CDCl;) ¢
174.3,137.9, 137.7, 135.3, 133.0, 129.1, 128.6, 128.5, 128.4, 128.2, 127.1, 49.4, 31.9,
29.6, 29.5, 29.5, 29.4, 29.3, 29.2, 28.6, 27.2, 22.7, 14.1, 10.3; HRMS (ESI) m/z calcd
for CooH4NO [M+H"]: 420.3261, found 420.3256.

Ac\N/Bn

\
nC _H
15 31

(E)-N-benzyl-N-(1-phenylheptadec-1-en-1-yl)acetamide (3ab, 62.4 mg, 68%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.41-7.34 (m, 3H), 7.29-7.18 (m, 7H),
5.30 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (g, J = 7.5 Hz, 2H), 1.32-1.16
(m, 26H), 0.88 (t, J = 6.8 Hz, 3H); **C NMR (101 MHz, CDCls) 6 170.9, 138.1, 137.7,
135.1, 133.2, 129.0, 128.7, 128.5, 128.4, 128.2, 127.1, 49.0, 32.0, 29.7, 29.7, 29.7,
29.7, 29.6, 29.5, 29.4, 29.4, 29.2, 28.5, 22.7, 22.3, 14.2; HRMS (ESI) m/z calcd for
C32HagNO [M+H™]: 462.3730, found 462.3724.

Ac\N/Bn

AN
nC H
13 27

(E)-N-benzyl-N-(1-phenylpentadec-1-en-1-yl)acetamide (3ac, 61.2 mg, 71%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.41-7.34 (m, 3H), 7.29-7.18 (m, 7H),
5.30 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (g, J = 7.4 Hz, 2H), 1.30-1.16
(m, 22H), 0.88 (t, J = 6.7 Hz, 3H); *C NMR (101 MHz, CDCls) § 170.8, 138.1, 137.6,
135.1, 133.2, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.9, 29.7, 29.7, 29.6,
29.5, 29.4, 29.4, 29.2, 28.5, 22.7, 22.3, 14.2; HRMS (ESI) m/z calcd for C3oHs4NO
[M+H"]: 434.3417, found 434.3412.
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nC _H
17 35

(E)-N-benzyl-N-(1-phenylnonadec-1-en-1-yl)acetamide (3ad, 47.2 mg, 48%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.41-7.34 (m, 3H), 7.29-7.18 (m, 7H),
5.30 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (q, J = 7.4, 2H), 1.32-1.15 (m,
30H) , 0.89-0.86 (m, 3H); **C NMR (101 MHz, CDCl;) ¢ 170.8, 138.1, 137.6, 135.1,
133.2, 133.1, 129.0, 128.6, 128.5, 128.2, 127.1, 49.0, 31.9, 29.7, 29.5, 29.4, 29.4, 29.2,
28.5,22.7,22.3, 22.2, 14.1; HRMS (ESI) m/z calcd for C34Hs,NO [M+H"]: 490.4043,
found 490.4046.

Ac\N/Bn

AN
nC H
9 19

(E)-N-benzyl-N-(1-phenylundec-1-en-1-yl)acetamide (3ae, 544 mg, 72%),
colorless oil; *H NMR (400 MHz, CDCl3) § 7.41-7.33 (m, 3H), 7.29-7.18 (m, 7H),
5.30 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (q, J = 7.6 Hz, 2H), 1.30-1.18
(m, 14H ), 0.87 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz, CDCls) ¢ 170.8, 138.1,
137.6, 135.1, 133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.8, 29.5, 29.4,
29.4,29.2,29.2, 28.5, 22.6, 22.3, 14.1; HRMS (ESI) m/z calcd for CosHasNO [M+H]:
378.2791, found 378.2782.

Ac\N/Bn

N
nC_H
7 15

(E)-N-benzyl-N-(1-phenylnon-1-en-1-yl)acetamide (3af, 57.1 mg, 82%), colorless
oil; *H NMR (400 MHz, CDCls) 6 7.41-7.32 (m, 3H), 7.29-7.19 (m, 7H), 5.30 (t, J =
7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (q, J = 7.5 Hz, 2H), 1.30-1.18 (m, 10H),
0.85 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz, CDCls) 6 170.8, 138.1, 137.6, 135.1,
133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.7, 29.4, 29.1, 29.0, 28.5, 22.6,
22.3, 14.1; HRMS (ESI) m/z calcd for CpHzoNO [M+H]: 350.2478, found 350.2482.

Ac\N/Bn

AN
nC H
6 13

(E)-N-benzyl-N-(1-phenyloct-1-en-1-yl)acetamide (3ag, 52.7 mg, 79%), colorless
oil; *"H NMR (400 MHz, CDCls) 6 7.41-7.32 (m, 3H), 7.29-7.19 (m, 7H), 5.30 (t, J =
7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (q, J = 7.5 Hz, 2H), 1.30-1.15 (m, 8H),
0.84 (t, J = 7.0 Hz, 3H); *C NMR (101 MHz, CDCls) 6 170.8, 138.1, 137.6, 135.1,
133.1, 133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.6, 29.4, 28.9, 28.5,
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22.5, 22.3, 14.0; HRMS (ESI) m/z calcd for Co3H3oNO [M+H']: 336.2322, found
336.2318.

Ac\N/Bn

AN
nC H
5 11

(E)-N-benzyl-N-(1-phenylhept-1-en-1-yl)acetamide (3ah, 52 mg, 81%), colorless
oil; *H NMR (400 MHz, CDCls) 6 7.41-7.32 (m, 3H), 7.29-7.19 (m, 7H), 5.30 (t, J =
7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.16 (q, J = 7.6 Hz, 2H), 1.33-1.12 (m, 6H),
0.83 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz, CDCls) 6 170.8, 138.1, 137.6, 135.0,
133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.4, 29.1, 28.4, 22.4, 22.3, 14.0;
HRMS (ESI) m/z calcd for CyHagNO [M+H™]: 322.2165, found 322.2166.

Ac\N/Bn

©)§I
nC H
49

(E)-N-benzyl-N-(1-phenylhex-1-en-1-yl)acetamide (3ai, 48.4 mg, 79%), colorless
oil; *"H NMR (400 MHz, CDCls) 6 7.41-7.32 (m, 3H), 7.29-7.19 (m, 7H), 5.30 (t, J =
7.7 Hz, 1H), 4.48 (s, 2H), 2.22 (s, 3H), 2.17 (q, J = 7.5 Hz, 2H), 1.31-1.15 (m, 4H),
0.81 (t, J = 7.2 Hz, 3H); *C NMR (101 MHz, CDCls) 6 170.8, 138.1, 137.6, 135.0,
133.1, 129.0, 128.6, 128.5, 128.4, 128.2, 127.1, 49.0, 31.5, 28.2, 22.3, 22.3, 13.8;
HRMS (ESI) m/z calcd for Ca1H26NO [M+H*]: 308.2009, found 308.2006.

N S

N
CHj3

(E)-N-benzyl-N-(1-phenylprop-1-en-1-yl)acetamide® (3aj, 36.6 mg, 69%), colorless
oil; *H NMR (300 MHz, CDCls) 6 7.40-7.35 (m, 3H), 7.28-7.18 (m, 7H), 5.44 (q, J =
7.2 Hz, 1H), 4.49 (s, 2H), 2.21 (s, 3H), 1.77 (d, J = 7.3 Hz, 3H); **C NMR (101 MHz,
CDCl3) ¢ 170.9, 139.3, 137.7, 134.8, 128.8, 128.7, 128.5, 128.4, 128.2, 127.1, 126.9,
126.8, 49.1, 22.2, 14.5;

(E)-N-benzyl-N-(4,4-dimethyl-1-phenylpent-1-en-1-yl)acetamide® (3ak, 35.2 mg,
55%), colorless oil; *H NMR (400 MHz, CDCls) § 7.41-7.34 (m, 3H), 7.29-7.20 (m,
7H), 5.40 (t, J = 7.7 Hz, 1H), 450 (s, 2H), 2.25 (s, 3H), 2.07 (d, J = 7.7 Hz, 2H), 0.77
(s, 9H); °C NMR (101 MHz, CDCls) ¢ 170.7, 139.1, 137.7, 135.3, 130.4, 128.9,
128.8, 128.5, 128.4, 128.2, 127.2, 49.1, 42.1, 31.4, 29.4, 22.6;
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(E)-N-benzyl-N-(6-bromo-1-phenylhex-1-en-1-yl)acetamide (3al, 53.7 mg, 70%),
colorless oil; *H NMR (400 MHz, CDCl3) § 7.42-7.34 (m, 3H), 7.30-7.18 (m, 7H),
5.28 (t, J = 7.7 Hz, 1H), 4.49 (s, 2H), 3.29 (t, J = 6.7 Hz, 2H), 2.22 (s, 3H), 2.19 (q, J
= 7.6 Hz, 2H), 1.75-1.68 (m, 2H), 1.48-1.40 (m, 2H); *C NMR (101 MHz, CDCl5) 6
170.6, 138.8, 137.6, 134.8, 131.9, 129.0, 128.6, 128.6, 128.6, 128.2, 127.2, 48.9, 33.3,
32.1, 27.8, 27.6, 22.3; HRMS (ESI) m/z calcd for CoyHosBrNO [M+H']: 386.1114,
found 386.1111.

(E)-N-benzyl-N-(7-bromo-1-phenylhept-1-en-1-yl)acetamide (3am, 58.3 mg, 73%),
colorless oil; *H NMR (400 MHz, CDCls) 6 7.42-7.34 (m, 3H), 7.29-7.18 (m, 7H),
5.29 (t, /= 7.7 Hz, 1H), 4.48 (s, 2H), 3.32 (t, J = 6.7 Hz, 2H), 2.23 (s, 3H), 2.21-2.17
(m, 2H), 1.77-1.72 (m, 2H), 1.33-1.29 (m, 4H); **C NMR (101 MHz, CDCl3) § 170.7,
138.5, 137.6, 134.9, 132.4, 129.0, 128.6, 128.5, 128.2, 127.1, 49.0, 33.6, 32.4, 28.5,
28.3, 27.7, 22.3; HRMS (ESI) m/z calcd for CxH2,BrNO [M+H]: 400.1271, found
400.1261.

(E)-N-benzyl-N-(6-chloro-1-phenylhex-1-en-1-yl)acetamide (3an, 60 mg, 88%),
yellow oil; *H NMR (400 MHz, CDCls) 6 7.42-7.34 (m, 3H), 7.30-7.18 (m, 7H), 5.28
(t,J = 7.7 Hz, 1H), 4.49 (s, 2H), 3.42 (t, J = 6.5 Hz, 2H), 2.22 (s, 3H), 2.19 (4, /= 7.6
Hz, 2H), 1.66-1.59 (m, 2H), 1.48-1.40 (m, 2H); **C NMR (75 MHz, CDCls) ¢ 170.7,
138.8, 137.6, 134.9, 132.0, 129.0, 128.6, 128.6, 128.2, 127.2, 49.0, 44.6, 31.9, 27.7,
26.6, 22.3; HRMS (ESI) m/z calecd for CyHysCINO [M+H']: 342.1619, found
342.1617.

Ac\N/Bn

X

Ph
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(E)-N-benzyl-N-(1,5-diphenylpent-1-en-1-yl)acetamide® (3a0, 61.3 mg, 83%),
colorless oil; *H NMR (400 MHz, CDCls) ¢ 7.39-7.34 (m, 3H), 7.29-7.13 (m, 10H),
7.04 (d, J = 7.2 Hz, 2H), 5.32 (t, J = 7.7 Hz, 1H), 4.48 (s, 2H), 2.47 (t, J = 7.6 Hz, 2H),
2.22-2.17 (m, 5H), 1.64-1.57 (m, 2H); *C NMR (75 MHz, CDCls) ¢ 170.8, 141.7,
138.7,137.7, 135.0, 132.4, 129.0, 128.6, 128.6, 128.4, 128.3, 127.2, 125.9, 49.1, 35.4,
31.2, 28.0, 22.4.

Ac\N,Bn

=y

(E)-N-benzyl-N-(2-cyclopropyl-1-phenylvinyl)acetamide (3ap, 25 mg, 43%),
colorless oil; *H NMR (300 MHz, CDCl3) 6 7.42-7.36 (m, 5H), 7.26-7.18 (m, 5H),
4.62 (d, J = 10.2 Hz, 1H), 4.49 (s, 2H), 2.19 (s, 3H), 1.72-1.60 (m, 1H), 0.75 (d, J =
7.7 Hz, 2H), 0.29 (d, J = 4.8 Hz, 2H); **C NMR (101 MHz, CDCls) ¢ 171.0, 137.6,

137.1, 137.1, 136.6, 135.4, 129.1, 128.6, 128.2, 128.1, 127.1, 49.2, 22.2, 10.9, 7.7;
HRMS (ESI) m/z calcd for C2HosCINO [M+H]: 292.1696, found 292.1687.

Ac Bn

N o

N

AN

(E)-N-benzyl-N-(2-cyclobutyl-1-phenylvinyl)acetamide® (3aq, 48.2 mg, 79%),
colorless oil; *H NMR (400 MHz, CDCl3) d 7.40-7.34 (m, 3H), 7.29-7.17 (m, 7H),
5.37 (d, J = 9.7 Hz, 1H), 4.48 (s, 2H), 3.22-3.12 (m, 1H), 2.18 (s, 3H), 2.11-2.05 (m,
2H), 1.86-1.70 (m, 4H); **C NMR (101 MHz, CDCls) 6 170.8, 137.6, 137.6, 136.9,
135.2,129.2, 128.5, 128.5, 128.2, 127.2, 49.1, 34.3, 29.3, 22.3, 18.6;

Ac\N/Bn

AN

(E)-N-benzyl-N-(2-cyclohexyl-1-phenylvinyl)acetamide® (3ar, 62.7 mg, 94%),
colorless oil; *H NMR (400 MHz, CDCl3) § 7.42-7.35 (m, 3H), 7.28-7.18 (m, 7H),
5.06 (d, J = 10.8 Hz, 1H), 4.45 (s, 2H), 2.37-2.27 (m, 1H), 2.21 (s, 3H), 1.64-1.56 (m,
5H), 1.21-1.08 (m, 3H), 1.02-0.93 (m, 2H); **C NMR (75 MHz, CDCls) ¢ 170.7,
138.6, 137.5, 136.4, 135.3, 129.2, 128.6, 128.4, 128.1, 127.1, 48.8, 37.1, 32.5, 25.8,
25.2,22.2.

Ac\N/Bn
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(E)-N-benzyl-N-(2-(cyclohex-3-en-1-yl)-1-phenylvinyl)acetamide (3as, 63 mg,
95%), colorless oil; *H NMR (400 MHz, CDCls) § 7.41-7.34 (m, 3H), 7.29-7.18 (m,
7H), 5.63-5.55 (m, 2H), 5.15 (d, J = 10.8 Hz, 1H), 4.52-4.42 (m, 2H), 2.68-2.56 (m,
1H), 2.23 (s, 3H), 2.02-1.94 (m, 2H), 1.74-1.61 (m, 2H), 1.37-1.26 (m, 2H); **C NMR
(75 MHz, CDCl3) ¢ 170.6, 137.5, 137.5, 137.2, 135.2, 129.2, 128.7, 128.6, 128.5,
128.1, 127.2, 126.9, 125.1, 48.8, 32.8, 31.0, 28.3, 23.9, 22.3; HRMS (ESI) m/z calcd
for C3H2sNO [M+H"]: 332.2009, found 332.2004.

NN S

Bn Ac
N

©)\/"C11H23

(Z)-N-benzyl-N-(1-phenyltridec-1-en-1-yl)acetamide (Z-3aa), colorless oil; 'H
NMR (400 MHz, CDCls) 6 7.40-7.31 (m, 5H), 7.26-7.22 (m, 5H), 5.95 (dd, J = 9.2,
5.4 Hz, 1H), 5.48 (d, J = 13.8 Hz, 1H), 3.60 (d, J = 13.8 Hz, 1H), 2.06 (s, 3H),
1.77-1.73 (m, 1H), 1.56-1.46 (m, 1H), 1.33-0.96 (m, 18H), 0.89 (t, J = 6.8 Hz, 3H);
3C NMR (101 MHz, CDCls) 6 170.9, 137.8, 137.3, 136.3, 130.9, 130.0, 128.9, 128.2,
128.2, 127.5, 125.6, 48.8, 32.0, 29.7, 29.6, 29.5, 29.4, 29.4, 28.6, 28.6, 22.7, 21.3,
14.2; HRMS (ESI) m/z calcd for CpgHaoNO [M+H]: 406.3104, found 406.3098.

]

1-Phenyltridecan-1-one (4), colorless oil; 'H NMR (400 MHz, CDCl3) ¢ 8.00-7.95
(m, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.46 (t, J = 7.5 Hz, 2H), 2.96 (t, J = 7.4 Hz, 2H),
1.77-1.69 (m, 2H), 1.37-1.26 (m, 18H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR (101 MHz,
CDCls) 6 200.7, 137.1, 132.9, 128.6, 128.1, 38.7, 32.0, 29.7, 29.7, 29.6, 29.5, 29.4,
29.4, 24.4, 22.7, 14.2; HRMS (ESI) m/z calcd for CyoH3;,0 [M+H"]: 275.2369, found
275.2366.

Ac
“NH

~
"Cy1Hz3

(E)-N-(1-phenyltridec-1-en-1-yl)acetamide (5), colorless oil; *H NMR (300 MHz,
DMSO) 6 9.09 (s, 1H), 7.39-7.30 (m, 3H), 7.24 (d, J = 7.1 Hz, 2H), 5.99 (t, J = 7.6 Hz,
0.78H), 5.81 (t, J = 7.1 Hz, 0.23H), 1.99-1.96 (m, 2H), 1.89 (s, 3H), 1.30-1.22 (m,
18H), 0.85 (t, J = 6.2 Hz, 3H); *C NMR (75 MHz, DMSO) ¢ 168.7, 137.4, 135.0,
129.0, 128.6, 128.4, 127.9, 125.6, 119.4, 31.8, 30.2, 29.5, 29.4, 29.2, 29.2, 29.0, 27.9,
24.0, 22.6, 14.4; HRMS (ESI) m/z calcd for CpiH3sNO [M+H']: 316.2635, found
316.2624.

S21



1-(3-Phenyl-4-undecylisoquinolin-2(1H)-yl)ethan-1-one (6), colorless oil; 'H NMR
(400 MHz, CDCls) 6 7.43-7.41 (m, 5H), 7.36-7.23 (m, 4H), 4.97 (s, 2H), 2.74 (t, J =
7.3 Hz, 2H), 1.46 (s, 3H), 1.38-1.05 (m, 18H), 0.87 (t, J = 6.9 Hz, 3H); *C NMR (101
MHz, CDCls) ¢ 171.3, 137.8, 135.6, 134.6, 133.5, 130.2, 128.5, 128.1, 128.0, 127.4,
125.4,124.0, 46.2, 31.9, 29.6, 29.6, 29.5, 29.4, 29.2, 29.1, 28.9, 27.5, 24.3, 22.7, 14.2;
HRMS (ESI) m/z calcd for CogHzgNO [M+H"]: 404.2948, found 404.2949.
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6. Copies of the '"H NMR and *C NMR Spectra

SF6L 0
TTI80
637801
6301°14
ISET'T
YLLT'T
0zT1T1
$67T'1
c@wwdw
1+90°T
1£80C
mﬂoam%
ﬁcmfm*
0951°¢

volvv—

cfw.m./
Nvmm.m\\_r
SECTS

61Z1'Ly
SIVT'L
8T61°L
90ZTL
SHITL
£0LT L]
LEVE'L]
98bE'L

(W

= 60°¢
Fol'81

00°C

_Bn

Ac

00°€

——=F 961

—===F 001

r 0L
ﬂw cos

"CyqHps3

3aa

-1

0.3

s

8.0

)

0.5 10.0

11.0

f1 (ppm

-

— on

(=]

[ BE=] (e
RIS B
o OV 00 1ol
el el el —

1Lty
91°8¢1
65°8T1
15821
79'371
66371
PTEET
cO'sE
19°LETH
80'81.

P8OLT—

_Bn

Ac

"Cy1Hz3

3aa

___._.i___ﬂu..._._u_...i._....

-10

f1 (ppm

S23



1098°0
8LL80;
9680
CITARE
¥10T 14
PSFT T

6ELT 1
8651/
orTIT

LT
71912

L6L1T
66077
8¢

Thivv—

Nﬁmm.w/
womm.mﬂ
969T°¢”

TeCIL
6507 L~
:nm.m.h\‘.
66LT L’

wmm_.h‘#

_Bn

Ac

"Cq1Ha3

3ba

+ Z0°€
st

£0°C
10°¢
i 00°¢

961

F 660

L 006

L0

0.5

0.0

10.0

10.5

00'LZ14
1821
£6'871
00621
07621
pIzEl
15zEl
09751
ZLLsl
L0'gs1d
1e8et

T8O0LT—

_Bn

Ac

"Cq1Hz3

3ba

I

-10

10

60 40

130 120 110 100 20 80
1 (ppm)

140

180 17 160

180

200

S24



00980
SLLY O
§£68°0
se9l'l

1021

ommm._w
176T'1

6811
(4328
LOST
0SLT
vEIT

-

clelel el el

10v8'¢€—

TLLF b

6961°¢
wfm.mv
vam.m

65769
TOLVLy
PI61LF
wmmwnx
9067'L’

hwom.ok

Ac\N/Bn

“l|||IIUT Ire
Fy¥81

A
oo
oS

Lo I |

o

Fosoe

"CyqHa3

3ca

MeO

-Lo

0.5

f1 (ppm

0T FI,
1€7TT
¥LTT
9¢°8T
877627
6€°6T
€6z
1562
86T/
£9°67
96°1¢-
S6'8F—
CEgS—

R
0£'LZ14
17821+

Ac\N/Bn

"Cy1Ha3

MeO

"

10 0 -10

20

100 a0 80
f1 (ppm

110

120

200 190 180 170 160

210

S25



1098°0y
LLLE O
0r68°0
LOST'I
mmom._%
69FT 1
LITE']
reo0
T
8TET
PIeT
LOTT

—

el el el el el
et

9LV v—

L¥8T Sy
8€0€°¢-
[EYANY

-

TeF0 Ly
6CLO Ly
9¢01'L
969T'L—+
Ewm_.n“m
J

06¥T L
T68TL

= 8T1'¢
e8I

4 S

_Bn

Ac

& S

Log B as |

A

nC11H23

3da

f1 (ppm

8¢l

-

81L

-
—
: ™~
%0 1 1 <
o1 el el el —~

f
=

L6FSTI
e,
S TA R
S00°6T1
86£°0E1

oﬁwomﬁﬁ
£ETEET

€8T 191~
¥SLE9TY
108°0L1—

Ac. _Bn

"Cq1Haz3

3da

i

10 0 -10

20

100 a0 80
f1 (ppm

110

120

200 190 180 170 160

210

S26



71980,
88L8°0
95680
05LT'1
870711
186715
18471
86T 1+
ge1e !
6L60T
0LIT’
1738
6EST
961"

el el el

—

ELLY V—

owom.m/
mﬁmm.w.w
LOvES
99F1'L
8TCT'L
0691°L
6C81'L
08CTL
So¥T L
879T°L
£68TL
89F¢'L
6E9¢€°L
089¢°L’

Bn

\
P4

/
[$)
<

"Cq4Hp3

/

Cl

3ea

= 70°¢
FOE8T

s6'1
L6'C

00°L
661

10.0

10.5

f1 (ppm

O —

=l
B

[ S I
el e el o—
e

~ o —
e
oo o

o1 ol

1
e

88°1¢
90°6¥—

17LTl
17821
LLSTI
96'8Z1
06'6T1-
65€€1
YTPEL
9ILE T
0t LET

0L 0LT—

_Bn

Ac

"Cq4Hos

Cl

3ea

S N B

10 0 -10

20

100

110

f1 (ppm

z10 200 190 180

220

S27



#098°01
78.8°07
hwmwo#
S691°1
accw_w
11ST'1
9560
Liats
6TET
FIST
$981°

el el el el el

SLLY v—

880¢°¢
ﬁwmm.m./
vLVES

89669,
8LLGD
aoofn/
9081 L~
812T L
£T9TL
9£87°L
ST0LL
¥TTLL

Ac _Bn

"CyiHa3

3fa

F o611

F oot

0.5 10.0

1.0

f1 (ppm

1T¥6—

€TLTN
€7'8T1
96'821
SE081
CREET~
POPEL
8TLE1
LELET
0L LET

0L0LT—

_Bn

Ac

"CyiHa3

3fa

-10

0

30 20

40

130 120 110 100 20 80
1 (ppm)

140

220 210 200 190 180 17 160

230

S28



10 0 -10

20

§90¥ 1,
Fe 817z
. 627°TT
76580 . e
:3.& s 15922
: LOS'ST
856804 [ 8
9811 . pS1'6T
b - e
8971 — wc €= mww Mw
o 19781 T9t'6T
LOST' ores
Z01 - %m._m
SM_.NV 1. Y1)
€6r1T- M @aw o T
ES.&“ J 56,
Sw_.ﬂ
selce 3= PZR 611,
0£8°2Z1
J LETSTI
J . LOSSTI
|+ 06T LTTH
796V b e £86'LT1
oer w Y. TsTsTl
L8 S16'8T11
STV 3 096'871
cErey - [ o1 s 1,861
0TS S61°0¢ 1Y
Fa 0z 017
zLor £KR0E1
mmwﬁw [ < 9TE LT ﬁ
Lmq.n = LLEVET]
z g 00'¢ " 990 L1/
€C8T L~ = b oo 0
LOFEL 5 107~ SLTLET
. @ £ b yog 9.8 8€1
feco. e 2 SLO0LI—
£EEO°L G =
8€CO°L $ 8 8
Q,
w Le

100

S29

1 (ppm)

120

"Cy1Hz3

Ac. _Bn
F3C
3ga
200 190 180

z10

220




¥098°0,
1880

81680,
PIST'IS
wpom_k
THFT 17
¥S8T'1
511
ErET
ozsT
L
LE0T

—

cliciecleleal
——te |~

0L8F +—

PIeeS
hcmm.wW
00LE°€

¥801°Ly
S0ET°L
09LT°L
9161°L
€17 L
€PLT L]
£61€°L
£3Z€°L

_Bn

Ac_

Cl

"Cy1Ha3

3ha

4.0

)
)

f1 (ppm

N

Vi o O
— = O e~

Cel el el —

—
~
o
ol
e

B R s s

8t'6¢
LE6T
881¢-
Lror—

08921,
STLTI
€781
£5°8C1
LG6'8T1
L6zl
6T FET
95 €1
T0°LET
LOLET
9F LET

0L 0LT—

_Bn

Ac

Cl

"Cq1Hz3

3ha

10 0 -10

20

z10 200 190 180

220

f1 (ppm

S30



86580
PLLBO
re8o
€T8I'1
L60T 1y
90€T'1
9TLT1
86871
971l
L1ET
10sT
L8IT
870T

-

olelel el al
—— | ]

968 ¥—

wmmm.n/
wmmm.m.w
TTLE'S

omf.j
PCLT Ly
1661°LY
96CTL
6veTL
9F8T L]
oreTL
FOSEL
LYSEL
065€°L
LSV L
SEOT'L
Y8LY'L
168+°L°

_Bn

Ac

Br.

"C11Hz3

N

= T0'¢
FZI8I

€0°C
r0'g

k86l

F 660

r 80°L
= 101
A 86°0

-L0

0.3

0.0

=)

7.5

f1 (ppm

vl
£TTT
L9TT;
vwmme
S1T6T
87671
1€°6T
86T
LS6T
68°1€
8T 6¥—

69°CC1
LTLTTY
€T 8C1
L6'8C1
TO0ET
SFIEI~
STFEL
TE€pEL
¥6'9¢1
€ELETY
SeLEl

89°0L1—

_Bn

Ac

Br

"Cq4Hos

1a

30 20 10 0 -10

40

120 110 100
1 (ppm)

130

140

220 210 200 190 180 17 160

230

S31



L6580
PLLBO
1680
0881'1
011T'1
LOST'T
0LLT 1+
Lo0tE']
9TIT
LIET
00€T
9891
9L1T

el eledoel
Ee——

990¢ v —

on:m.m./
omm#.m.w
Srev'e

£€091°Ly
86L1°L
68CTL
8T8T'L
068T°L
066€°L
S8IV'L
rrevL
clotr'L
901¢°L
66TCL
v06&L
8609°L

e e e —

"Cy4Ha3
3ja

Ac_ _Bn

FsC

(41N
¥0'C

¥0'1
001

=)

0.3 10,0

1.0

f1 (ppm

—

M

=+

oo o
B
PRSI s B

—

Lon I o I o IO BN o I o N o R}

0SL°6114
9Tl
911'ST1
TLTSTI
¥6T°STI
9T LTI
988" LTI
£97°8T11
LLG'8TI
1607621
895°0€ T
688°0€1
TITIET
FEST1ET
69L°1€1
PECHET
LS FET
9T1'9¢1
980°LET
80T LET
LILOLT—

60

100 a0 80
f1 (ppm
S32

110

120

"Cq1Hz3

| LL

Ac_ _Bn
F3C
ja
150 180

200

210




@mnwoj
vnnwo#
9568°0

61911

oﬁmﬁ_w
os6z 1/
08681
12614
pLP6T]
s1L671

mvnm.mAN

0EEr ¥—

mmmw.m/
vmmn.wM
hw#n.w

SH60° L
LLIT LA
98L1°L
6007 L
€297 LY
I€1€L
T86E°L
PETK L

_Bn

Ac.

= 80°€
Fregt

F £0'C

=} 10¢

.

{ 701
£ 0L
- ol
S

3ka

)
3

8.0

f1 (ppm)

[An2%
9¢°CT
09°CC
99°CT
09°8¢C
€8'8ZY
91°6C ﬁ.
97°6C
0€6T
96T
@m.mm\
88'1¢
£C°8%

79921
68921
80°8¢1
£t'821
187671
STOE1
10°2T€1
FSEET
FLEET
9T 9¢1
0L LET

€O ILT—

_Bn

Ac.

"CyiHa3

3ka

S S [

-1

40

=
in

&0

90 80

100

180 180

200

f1 (ppm

S33



9198°0
88L8°0

$P680

LILT Ty,
$HOT
90§T
PeET
LLST
0LLT
0861
SLIS

el el el el o— —
e s Y

66LY ¥ —

00sT¢
689C°¢
ﬁwmﬁm\

TLPT LA
L99T'L
LeoT'L
mmmﬂhﬂ
J

0esTL
LToTL

_Bn

Ac

"CyqHa3

MeS

3la

I €06

0.0

)

10.

f1 (ppm)

LTI
€V el
1£°¢C¢
Lt
65'8¢C
9T'6T
9¢'6¢
o¥'6c
9Y'6C
6T
£9°6C
PO It
90 61—

———

§0'9T1,
81LTI

zT8Tly
T0°6T1-E
09 1€17
hmmmﬁﬁ
09°LET

manmﬁ%
616ET

16°0LT—

_Bn

Ac

nC11H23

MeS

3la

0 -10

10

40

=3
I3

60

100 9 0
1 (ppm)

110

120

200 180 180

210

S34



11980
88L80
€680
6C81'1
LBOT'T
68LT'1
9L6C1
jaran
orT
986 T
9LLT
el

———

Lo I ol BN o B o I o

SEOF v —

11818

wmnw.m\
ce6k'S
88ET'L
9Tr1'L
SOCTL
819TL
19¢C°L
soreL
YLOTL
£68TL
89I¢L
6LEE'L
0999°L
0L89°L°

Ac_ _Bn

P

"Cy4Has

3ma

NC

= 't
FSe81

661
M 00°¢

F 101

00°€
£0'T
Lol

A

10.0

10. 5

1 (ppm)

Qo= O

w
RS B

ol

—
S Oy 00 T o s
ISR I s I s e

—
o

-

o
s

(=
ol

o =
i o
v O
el

s

19°6¢
[ 82
8t ot —

80°TIL
£ 8114
hwhmﬁﬁ
LERTIY|
00°6Z14
17621

6ETEI~
66'SE1-F
8L9€1

ToLET]
£6°6€1

68°0LT—

Ac__ _Bn

nC11H23

NC

3ma

el L

0 -10

10

40

=3
I3

60

100 9 0
1 (ppm)

110

120

200 180 180

210

S35



86580
YLLBO
0¥68°0
8811
LLOT'T
§96T°1
Tele’l
€I91°¢C
[0) 5%
wmhmi/
glot
860FC

ol o

08V —

CE6b'S
67156}
123383
88LI'L
YSTTL
6VHTL
9ELT'L
CLPO'L
0ZS9°L
2989t
6859'8
8099'8

LOL9'8
9ZL9'8

Ao\N,Bn
N
"Cq1Ha3

N
N
=

3na

E

ore

FEE8I

bl
o

o e |

661

1oL
¥0'1

001

T

o

-0

=1
=3

)

1 (ppm)

el
i

0
— ool -
o c0 1 o1 <t

Lon I o I o I o I}
e

§eTTl
SOECTy
LTLTI
61'8CI
0C'6CI
§T9tl
PeELET
€CLET
SOLET
LY 6T~
SEVET—

I€TLT—

Ac_ _Bn

I

"C11Ha3

3na

L

AN

0 -10

10

40

=3
I3

60

00 9 0
1 (ppm)

110

120

200 180 180

210

S36



0¥8L°0
£908'0
§528°07
9LETTF
08L1'1
00K0Ty
Y881y
0€12°T
NnmmNM

L0977

8965
6L60°S
0€T1'S
£8r1s”

8196'9
SEBG'O
16669
IeT' L~
wm:.h%
TTLTL
L9BT'L

i MJL

"C11Ha3

Ac_ _Bn
S
3o0a

XN

F o0'¢

Fo¥81

¥ FO€
®pog

y 10T
s

€01

o

80

)

9.0

)

1 (ppm)

vl
[
89°¢CC
09°87y
¥0°6C
0T°6T
E67
Se6t
1€°6C
mm.mm‘
68'1¢
0L°6v—

0£921,
¥6971
PTLT1
o7 LTl
LT'8TI-
056217
€Ozl
rgecl]
16€€1
69°LE1]
0g'8g1

SLOLT—

"Cq1Ha3

Ac_  _Bn
S
3oa

XN

-10

10

a0 80

100

f1 (ppm

S37

210 200 190 180

220



18€8°0

86L8On
¥T68°0
TI61'1
9¢1T1
(3324
6CLT
1ot
8k’
8ol
cesl
610T
£ELT

e e

el el el el — -

9T —

6CLTC

ﬁmmm.mw
eree
POIT Ly
mow_.L
80¢T'L
SIETL
LOSTL

199Z°L f
€8CEL ﬁ
8rEEL
86F€L
18L¢€ LA
vo6t'L
6LIFL

Ac.

Cl

"Cq4Ha3

3pa

F 1o
Foog

L6

86

%v 0

06
L6
L6

oyt

o

0.

0.0

f1 (ppm

=N sl
AR B
o e e A I

ALl el ol —

=t

=t <

e

(=3
ol

o1

19°6C
96t
o'le
608y —

121!
§6°8¢1
19°8¢C1

SH LT
6671
yTEel
SEHEl
ST9¢1
coget!

16041~

3pa

|

10

20

80

110 100 S0 80

120

180 180

200

f1 (ppm

S38



8580

8CL80

€I68°0

12611y
v
Y8
0ELT
9¢6T
12448
reor
8€81°
vt
£veT

—_———
W

ol elel el

60¥ +—

SPLTS
LE6T' S
6CIEE

—_—

0790°L
6C80°L
£0ETL
TEETL
099T°L
OLEELF
TLeEL
€8LEL
0s6t'L
181¢°L!

Ac

Br

Ll

"Cy1Hz3

3ga

= 10°¢
k61781

961
W €6'C

r ¥l
961

SO -

f1 (ppm

m:.ﬁmj_
on.wN:___

798I
mﬁ.ofﬂf

0ETET~L
STEET
€8 FE1
99°9¢1
08¢l

TO0LT—

Ac

Br

"Cy1Hz3

3ga

-10

=
in

80

110

170

T
200

T
210

f1 (ppm

S39



L6S8On
E€LLBO
8€68°0
LT8I'IY
£50T°1
[43 24
LYLTT-
0ceT'1
S0Er
66v 1
€89T°
0L8T
81€T

e | | e

ool elel el

VLLOV—

wmnﬂ.mx
hmmv.mw
0zics
LESO'L
0T190°Ly
89L0°L
6160°L
9L60°L
0661°L
6F1TL
YrETL
8¢9T°L
TLTEL
6C5EL
9ILEL
6C6¢L
(419 %
€8LF L

Br

Ac

"Cq1Ha3

3ra

S

FEE8T

oL J o

e

4%

RS

Lo e |

o0 —

L6°0F

0’1
£0'Y]

007l

0’1

f1 (ppm

- v o<f on \O 00
BRSBTS B
(o e o I
clelclal ol —~

66 €T1,
LT LTI
9t 8T1
9871
oﬁwm_ﬁ
8LOE1-
€9°7€1
0T €€
06+€1
L9ET
zegel

0CTILT—

Br

Ac

nC11H23

3ra

WL_WMJMWJMW

10 0 -10

20

=
in

1]

100 a0 80
f1 (ppm

110

120

200 190 180 170 160

210

5S40



£658°0n
69L8°04
SE68°0

80FC'1

£reT1

6L8E
LTF¥
88¢t
9L9T
(3224
€897
818T
00t

ey

1 el e O — =
e

W6 Ty
588 F
11€0°S]
SHEO'S
0960°S
v360's/
18§ S
o000°¢]
9619'¢/

96Ty
6SLT LY
wowm.h/,_"
0LTEL
TEEEL
009¢°L
06LEL
666€°L°

Ac

"CyqHz3

3sa

il

I

g0t

Frest

96°C
W 86°1

Fost

% 96°1

W S6°0
960

e
- O
o &

o1 —

8.0

re)

f1 (ppm

=+ 0 01 @

o A S N I

o < oo
MR R s R B
o o

LAl el ol el —

9¢°6C
Lg1¢!
L8 8F—

IS°LTI
:m.wm_/
wn.wm;
om.mf/
STEEl
mm.nm_“
oc.wf

8C0LT—

=

Ac

"Cq1Hz3

3sa

il L

10 0 -10

20

110 100

f1 (ppm

120

z10 200 190 180

220

S41



cnmh.w/
:mwn.nw
Tmmn.m.

T88T'Ly
8TTEL
86€€°L
€PSEL
T68¢L!

3ta

= ¥0€
#8091
= 80°C
r10€

L 70T

F 001

0.3

0.0

re)

=)

8.0

)

f1 (ppm

—

=
=}
ol
O el el el —

PFI1L—
9T°6L—

6F'8C1
86°8¢1
L8TEL~
ow.vf“
:.wm_

S O0LT—

3ta

R ([

10 0 -10

20

110 100

f1 (ppm

120

z10 200 190 180

220

S42



wmnm.o/
TELBO

88880

90€T T~
€E6T 1T
ELVET
9E1T’C

vy
o
[ag]
ol

o1

=)

)

™ 1
ol el el e

608T

——

£00¢

0655°¢
18L5°¢
TL6SS

oawm.h/
wwoﬂhw
ﬁwﬁm.n

= 81t
6E81
{

Ac._ _Boc

w6

F #0'C
= 00°¢r

—=[ 001}

= 6]

"Cq1Ha3

3ua

-Lo

o

0.

0.0

)
i

8.0

)

1 (ppm)

9T ¥I
LIt
9T+
18°LT7
oF'8T
$T64
LE6T
Lrett
6567
§9°627
L96T]
y61¢

h@hmﬁ/
S6LTIY
€81~
mwmmﬁw
€ESEL)
9g9¢1/

SOECT—

8TELT—

Ac._  _Boc

"Cq1Ha3

3ua

0 -10

10

100 9 0
1 (ppm)

110

120

200 180 180

210

543



Y68L°0;
2018°0
0558°0
6LLSD
L6870
6910°T
2070°1
9560'1
I T
o1pz 1/
$S68'Ty
¥RI6'T
12h6 1
6996'T

.:mn&/
omoo.n/
@mmc.wM
wac.w

oveTL
9CLTL
LPIEL
6SVELT
$69¢°L
mmmm.h\
996¢°L”

"Cq1Ha3

Bz _Bn

3Jva

Fosie
Frev

F 107

961
001

F60€l
= €0'C

1 (ppm)

RN
14772
_owmﬁ
wowmf
vE6T
LE6T
0167
1967
€6'1¢
1£05—

1TLTl
Tt
08'LT1
61'8T1
vmwﬂ_%
8+'871

10621
Omdm_*
81'€E T
SESEl
88'9¢ 1
owmm;
05'8E T
Rane

Bz _Bn

"Cq4Ha3

3va

WWMMWJ_JUW

0 -10

10

40

=3
o

60

110 100 80 80

120

200 180 180 170 160

210

1 {ppm)

S44



656870
98L8°0
£868°0y
9L9T'1
0061°1
LETT'T
SOFT'I
10€T°C
8rel
06LT
80T
099
LO6
SCl

N e

[

(=}

<

v S

1l el el el el el

0corv—

€L9T°C
mmmm.ww
081¢'¢

6661°L
1€2TL
8LYTL
9lee’ L~
8LEEL
STBEL
Ivov'L

_Bn

FCl'e

Freiz

F 00T
00T

ﬁv 86'1

F oo1

v 90L
00€

JL L UJLL

nC11H23

3wa

-L0

)

-0,

0.0

)
i

8.0

1 (ppm)

[ANUN
rIvl
oLce
TLT
9¢'8¢
cT6t
12514
86T
81 6T+
¥e 6t
19°62
(A 82
9¢' 61—

0rT'LTI
81°8C1
SE8TI
0¢'8T1
79'8T1
mc.mmﬁ\
86'C¢1
LTSEL
99°LET
98'LET

€EPLI—

_Bn

"Cq1Ha3

3wa

R

0 -10

10

a0

40

=)
I3

60

130 120 110 100 90 80
1 (ppm)

140

130 180 17

200

210

S45



66580
SLLBO
0680
[A9
£20T'1
1s€T17
LETE'1
ol
[434%
€991
(4518
60ZT

el eloel el
e

108F¥ +—

CI8T¢
v{oom.mw
L6TE'S

0F8T'L
80CT'L
129T°L
£88TL
LOEE L]
669€'L
688€L
€01 L

1

A

3ab

= 10°¢
FT09z

N
-

=<
en i

I oz

oot

T 00L
*60°€

40

)

i

=)
i

6.0

0.5 10.0

1.0

9Tvl
8CT°CC
LTe
1€°8¢C
£€T°6C
6£°6C
e
¥S6T
£9°6C
L9°6T
69°6C
0L°6T
1L°6T
co'le
£0or—

-

f1 (ppm

FILTL
61821
8Tl
¥$°8Z1
$9'871
Nq@mﬂx
9T Egl

0T'SE1
SOLEL
A1

98°0L1—

3ab

10

20

30

40

=3
o

130 120 110 100 90 80 0 &0
1 (ppm)
S46

140

T 160

1

B0



€098°0
08.80
9€680
8€91°1

10

=}

=}

o
el el el el
——

6LV V—

018T'¢
mcom.wW
relee

£V81°L
1ETL
€79TL
988T'L
ToveLf
8FLE'L
168¢€°L
801+'L

= 00°¢
FSOTT

|

10°¢

Ac_ _Bn

nC

13 27

3ac

10°¢

)

00°L
FO'€

0.5 -

0.0

re)

7.3

0.5 10,0

1.0

f1 (ppm

0= QY
AR RSB B
ooy o0 el el

1Sl el e —

=t

¥E6T ﬁ

PT'LTTY
61'8C1
A1
¥E8C1
£9°8¢1
coecl
areel
0T'¢cel
SoLEl
PI'8ET”

S80LT—

Ac_  _Bn

nC

13 27

3ac

J lh 1

-10

=
in

80

110

170

T
200

T
210

f1 (ppm

S47



96LY ¥—

£08T'¢
wmmm.nW
881¢'S

€8T°L
vizzL
984T L
887 L
LOVE'L
vzoe L]
P63EL
601+L]

1

3ad

v SOL

0.5 10.0

1.0

f1 (ppm

O GO [ =

|84
[
[
9T
'8
6

1
-
[
T
[
-
[
-
C

=2
—

0T'LT1
SI'8Z1
06'8¢C1
79°8¢1
66'8C1
90°¢el
S
0T'SET
POLET
PI'8ET”

08041~

Ac_ _Bn

nC

17 35

3ad

RN 1 S N T

-10

60

f1 (ppm

S48



05580,
87L80
66880
€9LT'1
1171
At
9597’1
97871
861/
T0E1'T
£6b1T
9L91T
£981°7)
712TT

8LV V—

SI8TE

hccm.w\
00Te's’
mww_.j
SLOT'L
SYIT LA
TeLTL
00LTL
€I8T L
v16TL
89¢t’L
esveL
wvnm.h,
EFIv L

= 60°¢
FEEFl

_Bn

Ac

nC H

19

3ae

661
{

90°L
o€

vl
LTTT
§9'TT,
wtwm,
61674
$T6T
9£°67

ov'6T
atam&
PEIE

L6 8

1ULTTY
@amml
6£°8Z1
16821
79821
66'8T1/F
FIEET
90°SE1
T9LEL

80'3¢ 1

T80LT—

WO e 5 —

Ac_ _Bn

nC H

19

3ae

30 20 10 0 -10

40

110 100
1 (ppm)

120

130

220 210 200 190 180 17

230

S49



1L£8°0)
05580
TTLY 0
P6LT'T
LSETT
€371
LOOE'T
VOET'T
S6b17
6L91°T
9817
€12TT

Y8y ¥—

1€8T°¢
veoee
Emm.w\

0061°L,y
€L0TL
661TL
0LYTL
0€9T°L
9L8TL
roleL
8LEEL]
€E8EL]
060%"L’

e T

= 80°€
Fezo1

3af

86'C

.||-|¢w 101

L6'9
(4083

-l

0.3

80¥1
hm.mﬁf
65°TT
ww.wNJ__
et
¥1'6T
0¥'6T
ILTe
L6'8Y—

1TLT1Y
@amm_%
0r'8T1
z5'8Tl
79Tl
66371
Trest
90°6€ 1
€9 LET

n:.wmi

6L°0LT—

Ac _Bn

nC_H

15

3af

30 20 10 0 -10

40

120 110 100
1 (ppm)

130

140

220 210 200 190 180 17 160

230

S50



¥128°0
F6£8°01
L9580
FSYI'Ty
TI8T'14
NNNN.JW
11821

psez 1)
1Tel'e

el
9691°Z

1881°7]
17ee e

PI8F ¥

mmwm.m/
970¢°
8IS
S681°L,
150T°L
60CTL
LOETL
8¢9T°L
€887 L
SIZeL
00FEL
SECEL
PILEL
L68EL
L

=00'¢
Fees

¥0°C

Ac_ _Bn

nC H

13

3ag

(413

Fss1

—= 001

00°L
10°¢

S

el e |
(SIS N o =]
0 00 1 1 =+
11 e —

b,

[
[

Leet

v
o
—
o
—

00°6¥—

LT
918711
6£821
1$°821
£98Z1
66871
80€€1
rreel
80°5ET
b9 LETd
e18¢e1

18°0L1—

Ac_ _Bn

nC H

13

3ag

10 0 -10

20

z10 200 190 180

220

f1 (ppm

S51



9L08°0
86¢80
1£¥8°09
16111
0TFT'1
TL8I'1
LLETT
88T 17
vmmm;\
¥6C1'e
S8¥I'C

0L91°C
LS8I'T
0€CTT

£E8Y v—

SE8TE
hmcm.w/
0ceee

TL817Ly
€0CTL
8L¥YTL
0r9T'L
188T'L—
161€L
9LEEL
or8e'L
S60¥' LY 5§

N/

Ac

nC H

1"

3ah

|

+00°¢
Fzzo

s0°C
00°¢

Fse1

Foo1

WL
w0t

0.5

0.0

40

)

=H
w B

R
3

6.0

0.3 10,0

1.0

0 v O O -
ST T Ao

v

— O\ 0O 1o
el el el —
N

el
o
o5
i

TrLTly
LI'8TI
o8zl
75871
19821
66821
STEET
cocgl
7o'Lgl
80°8€1

08'0LT—

3ah

10 0 -10

20

z10 200 190 180

220

f1 (ppm

S52



mmmh.o.,
10180
08280
LYy
6£91°1
661Z'1
89T 17
N:m._\
TLETT
A1 s
SYLI'T
6T61°T
11gTe

Ti8rv—

SI18T¢
800¢°¢
Emm.w.\

6881'Ly
680T°L
062TL
69€T'L
888T°L
60CEL
¥09¢'L
90LEL
850 L]
mcaﬁ.t

Ac_ _Bn

nC H

3ai

JJ{ [ Y

reo'e
Ficy

861
66'C

Fse1

F00'1

10°L
00°¢

3.0

)

0.5 100

1.0

f1 (ppm

F8 €T
LTTT
67°7T
TT8T—
rS1ES

96'8%—

ITLET
91'8¢C1
0F'8¢C1
[45:14|
98¢l
66'8C1
80°€el
SOSET
TOLETY
0r8cl

08°0L1—

Ac._ _Bn

nC H

3ai

30 20 10 0 -10

40

120 110 100
1 (ppm)

130

140

220 210 200 190 180 17 160

230

S53



88SL T~
omwm.ﬁ\
0902°C

6581 v —

L86E'S
6TTH'S
Nnvvnw
TILY'S

hmwﬁn
wnowhy
hdmmh%
8SLT L~
SCPEL
8LLEL
YZOb'L

A

3aj

o

FLOE
F10°¢

ooz

Feot

0L
w0t

)
=3

B0

£1 (ppm)

I FI—
91'¢T

orey—

8°9¢1
98971
60°LC1
61°8C1
6£'8C1
¥S8C1
Nh.mm:
98'8¢C1
6LFE]
89°LETY
8T6El”

Y6 0LT—

Ac_  _Bn

CHs

3aj

30 20 10 0 -10

40

110 100

f1 (ppm

120

220 210 200 190 180 17

230

S54



YOLLO—

w@mqmv
09L0C
9¢s77/

€661 F—

018¢'¢
So#.m/
£611°¢

£561°Ly
1T
SISTL
LILTL
056T°L—
eIbeL
€0LEL
068¢°L
001¥'L’

3ak

umwoom

10T
=10

|1¢wmoa

—=lc0'1

€0°L
90°¢

0.3 10,0

11.0

9677’

LE6T
v/
€1 Th~
LOGY~,

9T LT
STRTIY
LE8TIY
16821
6L°8Z1
€681
SE0gl
9T €1
69°LET
0T'6¢€1

TLOLT—

Ac_ _Bn

Bu

3ak

-10

10

=
in

T T
100 20 80

f1 (ppm

110

T T
170 160

T
180

T
200

T
210

S55



YT 1,
80TH'1
£8¢H'1
8LLY'T
SSLO'T
£269'1
STILT,
10€L°1
69tL'1
FO91'Ty
€6L1'TH
18612
6027T

SOLTE
1L8T€ 7
8E0E'E

L68F ¥ —

P8ST'S,
OLLTS }
w@@mm

¥T81'Ly
LTOT Ly
PIeTL
98€TL
€LOTL
FeeeL
8ECEL
LOBE'L
066¢°L
90Tt L’

e e e

_Bn

Ac

3al

00T
0T
¥0'C
€6'C

kot

Fooz

Foo1

€0°L
10°¢

e
__.n.\.NW
C8'LT
LOTET
wm.mm\

¥6'8¥—

1TL2N
414!
65821
79’821

¥9°8T1
L6°8T1
6811
egpeld
9g°LE1

6L8E1

PO O0LT—

_Bn

Ac

3al

Br

i

30 20 10 0 -10

40

120 110 100
1 (ppm)

130

140

220 210 200 190 180 17 160

230

S56



8€67° 1
T€0€1
el
¥6Tel
9LTLT
PeeLl'l
665L°1
€99.L°1
FILTT
wmmﬁ.m/
0L0TC
9¢TC
c__.c_m._m/
wmmm.mM
oowm.m

LY8¥ ¥—

9L9T'¢

wwmm.m\
090€°¢

L¥8I'L
¥00TL
¥oTTL
(AR

Nmmm.htk
§88TL
L9EEL ﬁ
P8CEL
€08¢°L
LB6EL
oL

3am

Br

60t
y00¢T
86'1
66'C

o'e

¥O'L
90°¢

r=)

8.0

re)

10.0

10.3

f1 (ppm

YT'LTT
0781
£6°8C1
09°8¢1
L6'8C1
6£CEl
o'FeEl
09°LET
068¢1-

€L0LT—

L

3am

Br

30 20 10 0 -10

40

120 110 100
1 (ppm)

130

140

220 210 200 190 180 17 160

230

S57



1zoy' 1y
185+'1
9LLF'T
81651
78091
LSF9" T
$799°'1/
LEOTT,
LT81T
rioce|
SHITT
Noovmw
STTPE
LREV'E

SO8F F—

woom.m/
[08T 'S~
£00T'S

1Z8IL
086147
EIECL
oTL
68LTL
[L6TL
LBEEL
OLPE'L
£C0r'L
LETKL

¥00°C
®€0°T

10°¢

Cl

3an

J Mmo.m

00°L
1ot

5

0€TT
79'9T~,
oLLz
N

LS ¥~
66'81—

1 (ppm)

oLl
ST8TIH
19°8T1
9821
mm.wmﬁ\H
wm.ﬁmi_
88 ¥l
wm.hm:
78°8¢1

0L°0LT—

Cl

3an

0 -10

10

30

40

=)
o

60

130 120 110 100 90 80
1 {ppm)

140

200 130 180 17 160

210

S58



9951
67851
87791
Tl
00LT’

ol
=)
[ee]
—_

——

SISy

=1
Pyl
=]
xRl
ol el el el el

i i

(==
S -
[\
=t =
(]

LEBY ¥—

08675y
PLIES
LOEE'S
08Z0'L
19%0°L
BI€T'L
00ST'L
180T Lt
FOSTL
8C8TL
1s€€°L
S6VEL
668€'L

Ac._ _Bn

3ao

Ph

—F €01

;007
FZ001
ozoe

T

1 (ppm)

SETT~
€087~
6l 1€~
LECES

06—

16'sCl
YOLTI
8T°8C1
LE8T1
SC'8T1
¥9°8T1
F0 6Ll
PP TET
86t
LYLEL
99°8¢€1
€L TIF]

I18°0L1—

Ac._ _Bn

|

3ao

Ph

m

0 -10

10

40

=3
o

60

110 100 80 80

120

200 180 180 170 160

210

f1 (ppm)

S59



86870,
L10£°07
PRELO
109L°0”

12091
60971~
wam.s\\
00TL'1
oomﬁ.m\

Newv.v/
FO65 ¥~
Nmmm%\

9€8T'L
Y807 L1
PRETL
68STL
LLSEL
Pr8EL
p1ob° 2]
zozy L)

Ac  _Bn

3ap

90°C
FLO'C

=01

=£0'¢

F00°C
*00'1

10§
brog

0.5 -

0.0

)

8.0

)

£1 (ppm)

0L L~
8801

slov—

ITLETY
0T'8CTH
[4:14|
L& 8T
reci—
SECEl—
€9°9¢1
90°LETH
0T'LET

coLg1!

00141~

Ac  _Bn

3ap

10 0 -10

20

z10 200 190 180

220

f1 (ppm

S60



9569' 1
€LLL T
#6581
@NE.J
9860°'7

1901°Z

sured
€Li1ed
LIZT €y
SIPIEY
€691°€

0+0ZT €]
eveTe

69LF ¥—

S09€° G,
6v8€S7

691°L
sTol'L
91T Ly
9¢CTL
868T'L-
SIveL
9€9¢°L
£T8E L]
I0¥'L

Ac _Bn

3aq

869
£0°¢

0.3

)

Lo

)

=)
I

6.0

)

8.0

=)

0.0

10.5

1.0

f1 (ppm

€981~
9T TT”
LT6C—

(43 2%

crov—

61°LTT,
E.wml
9t 8¢C1
e 8el

816217
OT'SE1
68°9¢1
65LET]
soLel)

T80LT—

Ac. _Bn

3aq

-10

80

110

170

T
200

T
210

f1 (ppm

S61



0Z€6'0
LT660
PI20'1
PI80'1
PIIT'T
CTIBI'1
ITIT1
819671
S109°1
69¢9°1
0EV91
PEITT
LT
4t
18C¢
STLY

———— N

el el el

905t ¥—

TOF0S,
1£L0°s7

SOLTL
L8ITL
065TL
18T L~
STeeL
1Z8¢°L
P8IY L

Ac__ _Bn

=00
H,,No.m
F80°C

plos

3ar

o't

Fooz

00’1

00°L
hzoe

L0

0.8

0.0

0.0

10.5

f1 (ppm)

O w
S
v el

el el

N

5TE
60°Ls’
L8P

3ar

0 -10

10

40

=3
o

60

110 100 80 80

120

200 180 180 170 160

210

f1 (ppm)

S62



T8LTL
TLOT'L
SETTL
1897°L
L6BTL
0See’L
LO9E'L
69LE°L
LIV L

———————

k66
r§0°

o o—

Ac _Bn

3as

FOO0'€E
701

-A_ Fos1

Fe60
F00'T

10°L
£€0°¢

Lo

)

0.

0.0

)

2.0

=)
o

7.5

f1 (ppm)

L el
K 5 Ko
oo wen el
o en el el el
—

=+ -

CL8Y—

PI'eTI
88°9C1
61°LTI
€1'8T1
L¥'8T1
LE8T1
L98T1
0T6T1
9rT'sel
STLel
L¥Lel
PELET

TO0LT—

Ac_ _Bn

3as

__L.MJN___WLJJULW

0 -10

10

40

=3
o

60

110 100 80 80

120

200 180 180 170 160

210

f1 (ppm)

S63



crLo v
81680
£806°0
£2960
1+80'1
€611
¢89Z'11
LOSE T
L8S¥'1
LTV I
8ZES'
gsss 1
L8271
STHL'
8ESL'
1s0°g!

T985°€,
9079°¢”

89915\
T105°5|
£656'C
68Y6'S
¥856'S
61L6'S
9317'L
@mmwh/
LSYTL
197
6£1¢°L]
SHSEL
789¢°L]
1r0 L)

_Ac

Bn.

X NC11H23

Z-3aa

* v0°€

r PO IF
= £0'1
+ €07

F o1

$E81

Fzot
F oot

 LOS
A zos

re)

10.0

10.3

Lo

81'¥1,
e 1Ty
¥LTT
09°8C
¥9°8Ty
687671
et
o6¥'6cT
Leoy
m_m_.mmL__
L6'1E
8L 8F—

§9°5T1
0§LT1
17821
414!
€6'821
@mmmﬁ%
060€1
TE9ET)
9T LE1
P8 LED

€6°0LT—

nCqqHa3

NS

Z-3aa

..._..J..«.JJMLW....LJULM

10 0 -10

20

=
in

1]

90 80

100
f1 (ppm

200 190 180 170 160

210

S64



00980
9LLBO
#6804
8CCT' T
15621
[42%
EPLE]
LEGT'T
€TIL'1
LOEL'T
98FL'1
TL9L'1
mﬁwﬁm/
£096'C
LBL6'T

6LEV L
795t L
95¥ L
1£€57 2t
wﬁmnh%
8695~
9LF6L
0156'L
6896,

~

£1 (opm)

NnCqqHa3

LT¥1
€L°CT
e
6€'6C
et
cset
ST
L9'6T
0L°6T
c6'1¢e
89°8¢

a
Ual
o
1
T

80'8T1+
96871~
88Tl
60Lst’

69°002—

NnCqqHas

10 0 -10

20

=
in

1]

100 a0 80
f1 (ppm

110

120

200 190 180 170 160

210

S65



£7£8°0
05$8°0
LELEO
vETT1
£OPT 1
186717
€268 T+
§6S6 17
wai\

E€8BLE
81I8°¢
9€E8’¢
Fro6'S~
hmmm.n&w
e109
SETTL
€6VTL
0v0E L¢
89T¢L
8reL
1CLeL
6¥68 'L

8160°6—

“NH

Ac

A

= II't
Fzesl

£€0'¢
10T

"Cq1Ha3

v 00T
hozog

L 880

-LG

0.3

)

10.0

3

10.

11.0

1 (ppm)

or¥l
9¢'TC
96'¢€T
98'LT
86'8C
LT6T
1762
t¥6t
6¥' 67
170¢
IL'TE

ceoll
wn.wmﬁ/
06'LTI
0¥'8C1
LE8TI
am.wmﬂ\
wm.wmﬁ\

TFLET

CTLBIT—

“NH

Ac

"Cy4Has

0 -10

10

40

=3
I3

60

00 9 0
1 (ppm)

110

120

200 180 180

210

S66



67680y
LTLBO
6880
wwvo.dw
1530 B s
1871 %
89L¢°1
mmmﬂ.i_
1eLe
ommh.m\
w__.mh.m

EIL6T—

SYETL
8TETL
¥T9T Ly
L¥8TL
650€°L
€okeL
L09€" LA
801 L
SCIvL
womw.t

= §1¢
ﬂIILT:.E

T 00

L 86

[ldk LO

NnCqqHazs

3

0.5 10.0

1.0

Tyl
£LCT
eve
€C°LT
98'8C
60°6C

LE6TY
(4914
86767
19°6C f
£6°1¢°
0T9%—

PO¥FCl
0F' 6Tl
lagn!
(4114
mo.wmd\
81'8C1
mm.cm_\
L¥F E€ET
£9pel
oeel
LLLEl

ECILTI—

NnCqqHazs

RN [

-1

0

20

90 80

100

200 180 180

10

f1 (ppm

S67



