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General information:

All reagents were purchased from Sigma-Aldrich, Alfa-Aesar, TCI and Fisher-Acros, which
were used without further purification unless otherwise noted. THF and Et,O were distilled
from sodium, and CH;CN was distilled from CaH,. All manipulations of oxygen- and
moisture-sensitive materials were conducted with a standard Schlenk technique. Flash
column chromatography was performed using silica gel (230-400 mesh). Analytical thin layer
chromatography (TLC) was performed on 60 Fys4 (0.25 mm) plates and visualization was
accomplished with UV light (254 and 354 nm) and/or an aqueous alkaline KMnQ, solution
followed by heating. Proton and carbon nuclear magnetic resonance spectra ("H NMR and
C NMR) were recorded on Bruck 400 or Varian 500 spectrometer with Me,Si or solvent
resonance as the internal standard (‘H NMR, Me,Si at 0 ppm, CDCl; at 7.24 ppm; °C NMR,
Me,Si at 0 ppm, CDCl; at 77.0 ppm). '"H NMR data are reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, quint = quintet, sext = sextet, sept
= septet, br = broad, m = multiplet), coupling constants (Hz), and integration. IR spectral data
were recorded on a Horiba Fourier Transform Infrared Spectroscopy FT-720. Melting points
(mp) were determined using a SRS OptiMelt MPA100. GC-MS data were obtained from the
HP 5890 Series II GC/HP 5972 GC MASS Spectrometer System. High Resolution Mass
spectral data were obtained from JEOL JMS-700 by using EI method.

Synthesis of aryl triflates 1 and alkyl triflates 4:

To a stirred solution of substituted phenols or alkyl alcohols (5.0 mmol) and triethylamine
(7.5 mmol) in DCM (20 mL) at 0 °C was added dropwise trifluoromethanesulfonyl chloride
(6.0 mmol). The mixture was slowly warmed to room temperature with continue stirring for
10 h, and then diluted with saturated sodium bicarbonate (10 mL), extracted with DCM (2 x
20 mL). The combined organic layer was washed with brine (2 x 10 mL), dried over MgSO,
and then concentrated under reduced pressure.

The aryl triflates 1 was purified through a column chromatography by using hexane and ethyl
acetate as eluent. The alkyl triflates 4 was purified by distillation under reduced pressure.

Synthesis of alkyl tosylates 6:

To a stirred solution of alkyl alcohols (5.0 mmol) and triethylamine (7.5 mmol) in DCM (20
mL) at 0 °C was added dropwise p-toluenesulfonyl chloride (6.0 mmol). The mixture was
slowly warmed to room temperature with continue stirring for 10 h. The reaction mixture was
then diluted with saturated sodium bicarbonate (10 mL) and extracted with DCM (2 x 20 mL),
the combined organic layer was washed with brine (2 x 10 mL) and dried over MgSO, and
concentrated under reduced pressure. The alkyl tosylates 6 was was purified by distillation
under reduced pressure.

General procedure for Co-catalyzed 1,4-addition reaction of aryl triflates with activated

alkenes:
Co(dppe)l, (10 mol%)

0T dppe (10 mol%) “ EWG
|/ P + NUEWG _2Zn (275 equiv) |
R H,0 (1.0 equiv) N
CHiCN, 80°C,16h R
1 2 3

A sealed tube containing Co(dppe)l, (36 mg, 0.05 mmol, 10 mol%), dppe (20 mg, 0.05 mmol,
10 mol%) and Zn (88 mg, 1.38 mmol, 2.75 equiv) was evacuated and purged with nitrogen
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gas three times. Then, freshly distilled CH;CN (2 mL), aromatic triflates 1 (0.5 mmol, 1.0
equiv), alkenes 2 (1.0 mmol, 2.0 equiv) and water (9.0 uL, 0.5 mmol, 1.0 equiv) were added
to the sealed tube via syringe under nitrogen atmosphere. The reaction mixture was allowed to
stir at 80 °C for 16 h and then cooled, diluted with dichloromethane. The mixture was filtered
through a celite and silica gel pad. The filtrate was concentrated and the residue was purified
through a column chromatography by using hexane and ethyl acetate as eluent to afford the
desired product 3.

General procedure for Co-catalyzed 1,4-addition reaction of alkyl triflates with
activated alkenes:

Co(dppe)l, (10 mol%)
dppe (10 mol%)
\M/OTf + X EWG Zn (2.75 equiv) EWG
" H,0 (1.0 equiv) n2
n=4,5 CH4CN, 80 °C, 10 h
4 2 5

A sealed tube containing Co(dppe)l, (36 mg, 0.05 mmol, 10 mol%), dppe (20 mg, 0.05 mmol,
10 mol%) and Zn (88 mg, 1.38 mmol, 2.75 equiv) was evacuated and purged with nitrogen
gas three times. Then, freshly distilled CH;CN (2 mL), aliphatic triflates 4 (0.5 mmol, 1.0
equiv), alkenes 2 (1.0 mmol, 2.0 equiv) and water (9.0 uL, 0.5 mmol, 1.0 equiv) were added
to the sealed tube via syringe under nitrogen atmosphere. The reaction mixture was allowed to
stir at 80 °C for 10 h and then cooled, diluted with dichloromethane. The mixture was filtered
through a celite and silica gel pad. The filtrate was concentrated and the residue was purified
through a column chromatography by using hexane and ethyl acetate as eluent to afford the
desired product 5.

General procedure for Co-catalyzed 1,4-addition reaction of alkyl tosylates with

activated alkenes:

CO(PPh3)2|2 (10 mOl%)
- .
PPhz (30 mol%)/Zn (2.5 equiv) R. EWG

H,0 (1.0 equiv) ™,
CH3CN, 80 °C, 24 h
6 2 5

A sealed tube containing Co(PPh;),l, (42 mg, 0.05 mmol, 10 mol%), PPh; (39 mg, 0.15 mmol,
30 mol%) and Zn (80 mg, 1.25 mmol, 2.5 equiv) was evacuated and purged with nitrogen gas
three times. Then, freshly distilled CH;CN (2 mL), aliphatic tosylates 6 (0.5 mmol, 1.0 equiv),
alkenes 2 (2.0 mmol, 4.0 equiv) and water (9.0 uL, 0.5 mmol, 1.0 equiv) were added to the

R._OTs + X EWG

~N

sealed tube via syringe under nitrogen atmosphere. The reaction mixture was allowed to stir at
80 °C for 24 h and then cooled, diluted with dichloromethane. The mixture was filtered
through a celite and silica gel pad. The filtrate was concentrated and the residue was purified
through a column chromatography by using hexane and ethyl acetate as eluent to afford the
desired product 5.

The spectral data and a copy of 'H and '>C NMR spectra of all products are listed below.
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Spectral data for all products:

Butyl 3-phenylpropanoate (3a)

)

@A)%M

Yellow oil; 'H NMR (400 MHz, CDCLy): § 7.24-7.28 (m, 3H), 7.17-7.19 (m, 2H), 4.05 (t, 2H,
J=6.8 Hz), 2.93 (t, 2H, J = 7.6 Hz), 2.61 (t, 2H, J = 7.6 Hz), 1.54-1.59 (m, 2H), 1.29-1.34
(m, 2H), 0.89 (t, 3H, J = 7.6 Hz); '°C NMR (125 MHz, CDCLy): § 173.0, 140.6, 128.5, 128.3,
126.2, 64.3, 35.9, 31.0, 30.6, 19.1, 13.7; IR (KBr): 2958, 1739, 1465, 1243, 1176 cm’’;
HRMS [(EI), M']: 206.1288 (calcd for C;3H;50, 206.1307).

Butyl 3-(p-tolyl)propanoate (3b)
O

MOM

Yellow oil; 'H NMR (400 MHz, CDCLy): & 7.08 (s, 4H), 4.05 (t, 2H, J = 6.8 Hz), 2.89 (t, 2H,
J=7.6Hz),2.58 (t, 2H, J = 7.6 Hz), 2.30 (s, 3H), 1.55-1.63 (m, 2H), 1.30-1.35 (m, 2H), 0.90
(t, 3H, J = 7.2 Hz); °C NMR (100 MHz, CDCls): § 173.1, 137.4, 135.6, 129.1, 128.1, 64.3,
36.0, 30.6, 30.5, 20.9, 19.1, 13.6; IR (KBr): 2869, 1728, 1596, 1249, 1025 cm’'; HRMS [(EI),
M']: 220.1465 (caled for C14Ha0, 220.1463).

Butyl 3-(4-(tert-butyl)phenyl)propanoate (3c)
@)

o/\/\

Yellow oil; 'H NMR (400 MHz, CDCls): 8 7.29 (d, 2H, J = 8.4 Hz), 7.12 (d, 2H, J = 8.4 Hz),
4.05 (t, 2H, J = 6.8 Hz), 2.90 (t, 2H, J = 7.6 Hz), 2.60 (t, 2H, J = 7.6 Hz), 1.54-1.58 (m, 2H),
1.27-1.35 (m, 11H), 0.89 (t, 3H, J = 7.6 Hz); °C NMR (100 MHz, CDCL;): § 173.1, 149.0,
137.5, 127.9, 125.3, 64.4, 35.9, 34.3, 31.3, 30.8, 30.4, 19.1, 13.7; IR (KBr): 2873, 1716, 1637,
1488, 1108 cm™; HRMS [(EI), M']: 262.1930 (caled for C,7Hx60, 262.1933).

Butyl 3-(4-methoxyphenyl)propanoate (3d)

O/\/\
o

Yellow oil; 'H NMR (400 MHz, CDCls): § 7.09 (d, 2H, J = 6.4 Hz), 6.08 (d, 2H, J = 6.8 Hz),
4.04 (t, 2H, J = 6.8 Hz), 3.76 (s, 3H), 2.87 (t, 2H, J = 7.2 Hz), 2.56 (t, 2H, J = 7.6 Hz),
1.54-1.57 (m, 2H), 1.23-1.32 (m, 2H), 0.89 (t, 3H, J = 7.2 Hz); *C NMR (125 MHz, CDCl):
§ 173.1, 158.0, 132.6, 129.2, 113.8, 64.3, 55.2, 36.2, 30.6, 30.1, 19.1, 13.7; IR (KBr): 2873,
1732, 1608, 1465, 1064 cm™; HRMS [(EI), M']: 236.1428 (caled for C14H,05 236.1412).
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Butyl 3-(4-acetylphenyl)propanoate (3e)
O

O/\/\

0]

Yellow oil; 'H NMR (400 MHz, CDCls): § 7.86 (d, 2H, J = 8.0 Hz), 7.27 (d, 2H, J = 8.4 Hz),
4.03 (t, 2H, J = 6.8 Hz), 2.98 (t, 2H, J = 8.0 Hz), 2.62 (t, 2H, J = 8.0 Hz), 2.55 (s, 3H),
1.51-1.58 (m, 2H), 1.22-1.33 (m, 2H), 0.88 (t, 3H, J = 7.2 Hz); *C NMR (125 MHz, CDCl):
5 197.8, 172.6, 146.3, 135.4, 128.6, 128.5, 64.5, 35.3, 30.8, 30.6, 26.5, 19.0, 13.6; IR (KBr):
2873, 1739, 1682, 1313, 1280 cm™; HRMS [(EI), M']: 248.1425 (caled for CsHaOs
248.1412).

Methyl 4-(3-butoxy-3-oxopropyl)benzoate (3f)
@)
O/\/\

_0O

)

Yellow oil; "H NMR (400 MHz, CDCls): § 7.93 (d, 2H, J = 6.8 Hz), 7.24 (d, 2H, J = 7.2 Hz),
4.03 (t, 2H, J = 6.8 Hz), 3.87 (s, 3H), 2.97 (t, 2H, J = 8.0 Hz), 2.61 (t, 2H, J = 8.0 Hz),
1.32-1.56 (m, 2H), 1.27-1.32 (m, 2H), 0.88 (t, 3H, J = 7.6 Hz); *C NMR (125 MHz, CDCL):
5 172.6, 167.0, 146.0, 129.8, 128.3, 64.5, 52.0, 35.4, 30.9, 30.6, 19.1, 13.7; IR (KBr): 2960,
1724, 1635, 1465, 1392 cm™'; HRMS [(EI), M']: 264.1335 (caled for C;5sHaO4 264.3169).

Butyl 3-(4-cyanophenyl)propanoate (3g)

[eanas
NC

Yellow oil; "H NMR (400 MHz, CDCls): § 7.54 (d, 2H, J = 8.0 Hz), 7.28 (d, 2H, J = 8.0 Hz),
4.02 (t, 2H, J = 6.8 Hz), 2.97 (t, 2H, J = 7.2 Hz), 2.61 (t, 2H, J = 7.2 Hz), 1.49-1.56 (m, 2H),
1.23-1.33 (m, 2H), 0.87 (t, 3H, J = 7.2 Hz); °C NMR (125 MHz, CDCl;): § 172.3, 146.1,
132.3, 129.2, 118.9, 110.2, 64.6, 35.1, 30.9, 30.6, 19.1, 13.6; IR (KBr): 2964, 1730, 1644,
1351, 1186 cm™; HRMS [(EI), M']: 231.1261 (caled for C,4H;;NO, 231.1259).

Butyl 3-(3-methoxyphenyl)propanoate (3h)

/O\©/\)J\o/\/\

Yellow oil; 'H NMR (500 MHz, CDCLy): & 7.18 (t, 1H, J = 8.0 Hz), 6.77 (d, 2H, J = 7.5 Hz),
6.72 (s, 1H), 4.05 (t, 2H, J = 6.5 Hz), 3.77 (s, 3H), 2.90 (t, 2H, J = 7.5 Hz), 2.59 (t, 2H, J =
7.5 Hz), 1.53-1.61 (m, 2H), 1.30-1.34 (m, 2H), 0.89 (t, 3H, J = 8.0 Hz); *C NMR (100 MHz,
CDCL): § 173.0, 159.7, 142.2, 129.4, 120.6, 114.0, 111.6, 64.4, 55.1, 35.8, 31.0, 30.6, 19.1,
13.7; IR (KBr): 1712, 1639, 1488, 1259, 1049 cm’'; HRMS [(EI), M']: 236.1410 (calcd for
C14H2005 236.1412).
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Butyl 3-(quinolin-8-yl)propanoate (3i)
O

O/\/\

N

U

Yellow oil; '"H NMR (500 MHz, CDCl;): 6 8.91 (d, 1H, J=5.5 Hz), 8.12 (d, 1H, J = 7.0 Hz),
7.67 (d, 1H, J=8.0 Hz), 7.57 (d, 1H, J=7.0 Hz), 7.44 (t, 1H, J=7.0 Hz), 7.38 (t, 1H, J= 5.0
Hz), 4.03 (t, 2H, J = 7.0 Hz), 3.56 (t, 2H, J = 7.5 Hz), 2.84 (t, 2H, J = 7.5 Hz), 1.50-1.59 (m,
2H), 1.23-1.32 (m, 2H), 0.87 (t, 3H, J = 7.5 Hz); >C NMR (125 MHz, CDCL): § 173.5,
149.3, 139.2, 136.4, 129.2, 128.4, 126.6, 126.3, 120.9, 64.2, 35.2, 30.6, 27.4, 19.1, 13.7; IR
(KBr): 2962, 1733, 1511, 1457, 1241 cm™; HRMS [(EI), M"]: 257.1425 (calcd for C;¢H;sNO,
257.1416).

Butyl 3-(4-methylquinolin-2-yl)propanoate (3j)

N/ O\/\/
O

Yellow oil; 'H NMR (400 MHz, CDCls): § 7.99 (d, 1H, J = 8.4 Hz), 7.92 (d, 1H, J = 8.0 Hz),
7.64 (t, 1H, J = 8.0 Hz), 7.48 (t, 1H, J = 8.0 Hz), 7.14 (s, 1H), 4.05 (t, 2H, J = 6.8 Hz), 3.22 (¢,
2H, J = 7.6 Hz), 2.88 (t, 2H, J = 7.6 Hz), 2.62 (s, 3H), 1.51-1.58 (m, 2H), 1.23-1.33 (m, 2H),
0.86 (t, 3H, J = 7.6 Hz); °C NMR (125 MHz, CDCLy): § 173.2, 160.1, 147.4, 144.6, 129.2,
129.2, 126.9, 125.7, 123.6, 122.2, 64.3, 33.4, 33.3, 30.6, 19.1, 18.7, 13.7; IR (KBr): 2931,
1737, 1465, 1392, 1278 em’'; HRMS [(EI), M']: 271.1560 (calcd for C1;H,NO, 271.1572).

Cyclohexyl 3-(4-acetylphenyl)propanoate (3k)

OOQ
il

Yellow oil; "H NMR (400 MHz, CDCl;): & 7.86 (d, 2H, J = 8.0 Hz), 7.27 (d, 2H, J = 8.4 Hz),
4.74-4.71 (m, 1H), 2.98 (t, 2H, J = 7.6 Hz), 2.61 (t, 2H, J = 7.6 Hz), 2.55 (s, 3H), 1.65-1.78
(m, 4H), 1.23-1.52 (m, 6H); *C NMR (125 MHz, CDCl;): & 197.8, 171.9, 146.3, 135.3,
128.6, 128.5, 72.9, 35.6, 31.6, 30.9, 26.6, 25.3, 23.7; IR (KBr): 2933, 1730, 1677, 1455, 1292
cm’'; HRMS [(EI), M']: 274.1570 (caled for C1;H2,05 274.1569).

tert-Butyl 3-(4-acetylphenyl)propanoate (31)

OOJ<

0
Yellow oil; "H NMR (400 MHz, CDCls): § 7.86 (d, 2H, J = 8.0 Hz), 7.27 (d, 2H, J = 8.0 Hz),
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2.95 (t, 2H, J = 7.6 Hz), 2.56 (s, 3H), 2.55 (t, 2H, J = 6.8 Hz), 1.39 (s, 9H); *C NMR (100
MHz, CDCLy): & 197.7, 171.8, 146.5, 135.4, 128.5, 80.6, 36.4, 31.0, 28.1, 26.5; IR (KBr):
2873, 1727, 1587, 1417, 1164 cm’; HRMS [(EI), M']: 248.1430 (caled for C,sHOs
248.1412).

Methyl 3-(4-acetylphenyl)propanoate (3m)
o)

O/

0]

Yellow oil; 'H NMR (400 MHz, CDCls): § 7.86 (d, 2H, J = 8.0 Hz), 7.26 (d, 2H, J = 8.0 Hz),
3.64 (s, 3H), 2.98 (t, 2H, J = 7.6 Hz), 2.63 (t, 2H, J = 7.6 Hz), 2.55 (s, 3H); *C NMR (125
MHz, CDCLy): § 197.8, 172.9, 146.1, 135.4, 128.6, 128.5, 51.7, 35.0, 30.8, 26.5; IR (KBr):
2873, 1733, 1679, 1417, 1311 em; HRMS [(EI), M']: 206.0940 (caled for C;,H;,Os
206.0943).

4-Methylbenzyl 3-(4-acetylphenyl)propanoate (3n)

Yellow oil; "H NMR (400 MHz, CDCls): § 7.46 (d, 2H, J = 6.8 Hz), 7.25 (d, 2H, J = 7.2 Hz),
7.12-7.19 (m, 4H), 5.04 (s, 2H), 3.00 (t, 2H, J = 7.6 Hz), 2.67 (t, 2H, J = 7.2 Hz), 2.56 (s, 3H),
2.33 (s, 3H); °C NMR (125 MHz, CDCly): § 197.8, 172.3, 146.1, 138.2, 135.4, 132.7, 129.2,
128.6, 128.5, 128.5, 66.4, 35.3, 30.8, 26.6, 21.2; IR (KBr): 2960, 1734, 1681, 1290, 1170 cm’;
HRMS [(EI), M']: 296.1427 (calcd for C1oHa005 296.1412).

3-(4-Acetylphenyl)propanenitrile (30)

//N

)

Yellow oil; "H NMR (400 MHz, CDCly): § 7.92 (d, 2H, J = 8.0 Hz), 7.32 (d, 2H, J = 8.0 Hz),
3.00 (t, 2H, J = 7.2 Hz), 2.64 (t, 2H, J = 7.2 Hz), 2.57 (s, 3H); *C NMR (100 MHz, CDCl;):
204.7, 143.3, 136.3, 129.0, 128.6, 118.6, 31.4, 26.5, 18.9; IR (KBr): 2873, 1731, 1294, 1241,
1180 cm™'; HRMS [(EI), M"]: 173.0839 (caled for Cy;H;;NO 173.0841).

Butyl octanoate (5a)

\/\/\/\MK/\/

)

Colorless oil; 'H NMR (400 MHz, CDCLy): § 4.04 (t, 2H, J = 6.8 Hz), 2.27 (t, 2H, J = 7.6 Hz),
1.55-1.59 (m, 4H), 1.23-1.35 (m, 10H), 0.91 (t, 3H, J = 7.6 Hz), 0.85 (t, 3H, J = 7.2 Hz); "°C
NMR (125 MHz, CDCLy): § 174.0, 64.1, 34.4, 31.8, 30.6, 29.2, 29.1, 25.0, 18.9, 14.1, 13.7; IR
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(KBr): 1736, 1519, 1347, 1255, 1166 cm™'; HRMS [(EI), M']: 200.1772 (caled for C1,Hz40,
200.1776).

Butyl nonanoate (5b)

/\/\/\/\[(O\/\/
(0]
Colorless oil; '"H NMR (400 MHz, CDCl5): 8 4.04 (t, 2H, J = 6.8 Hz), 2.26 (t, 2H, J = 7.6 Hz),
1.56-1.61 (m, 4H), 1.32-1.38 (m, 2H), 1.24-1.31 (m, 10H), 0.91 (t, 3H, J = 7.2 Hz), 0.85 (t,
3H, J=7.2 Hz), BC NMR (100 MHz, CDCl5): 8 174.0, 64.1, 34.4, 31.8, 30.7, 29.2, 29.1, 29.1,
25.0,22.6,19.2, 14.1, 13.7; IR (KBr): 1735, 1488, 1446, 1373, 1182 cm™; HRMS [(EIL), M]:
214.1934 (calced for Ci3Hy0, 214.1933).

Decan-2-one (5¢)

/W(

)

Colorless oil; '"H NMR (500 MHz, CDCl3): 6 2.39 (t, 2H, J = 7.0 Hz), 2.11 (s, 3H), 1.55 (m,
4H), 1.25 (m, 8H), 0.86 (t, 3H, J = 6.5 Hz); >C NMR (125 MHz, CDCl;): & 209.5, 43.8, 31.8,
29.86, 29.4, 29.2, 29.1, 23.9, 22.6, 14.1; IR (KBr): 1731, 1421, 1240, 1213, 1170 cm™;
HRMS [(EI), M']: 156.1513 (calcd for C;oH»0 156.1514).

1-(3-Methoxyphenyl)nonan-1-one (5d)
O

M&go\

Yellow oil; 'H NMR (400 MHz, CDCLy): & 7.26 (t, 1H, J = 6.0 Hz), 6.76 (d, 1H, J = 8.0 Hz),
6.62-6.67 (m, 2H), 3.97 (s, 3H), 2.54 (t, 2H, J = 7.6 Hz), 1.71-1.76 (m, 2H), 1.25-1.40 (m,
10H), 0.89 (t, 3H, J = 7.6 Hz); °C NMR (125 MHz, CDCls): § 172.3, 160.4, 151.7, 129.8,
113.8, 111.6, 107.6, 55.4, 34.4, 31.8, 29.7, 29.2, 29.1, 24.9, 22.6, 14.1; IR (KBr): 2937, 1761,
1608, 1290, 1213 cm™'; HRMS [(EI), M']: 248.1770 (caled for C,¢H,40,S 248.1776).

(Octylsulfonyl)benzene (5e)

Q
%\/\/\/\/
Ok

Yellow oil; '"H NMR (500 MHz, CDCl5): ¢ 7.88 (d, 2H, J = 6.4 Hz), 7.63 (t, 1H, J = 6.0 Hz),
7.55 (t,2H, J = 6.0 Hz), 3.05 (t, 2H, J = 6.4 Hz), 1.63-1.69 (m, 2H), 1.28-1.33 (m, 2H), 1.19
(m, 8H), 0.83 (t, 3H, J = 6.0 Hz); *C NMR (100 MHz, CDCl5): $139.3, 133.6, 129.2, 128.0,
56.3, 31.6, 28.9, 28.8, 28.2, 22.6, 22.5, 14.0; IR (KBr): 2927, 1739, 1436, 1363, 1294 cm™;
HRMS [(EI), M+]: 254.1342 (calcd for C4H»,0,S 254.1341).
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Butyl 5-phenylpentanoate (5f)
O

O/\/\

Colorless oil; "H NMR (400 MHz, CDCls): § 7.23-7.27 (m, 2H), 7.14-7.17 (m, 3H), 4.04 (t,
2H, J = 6.4 Hz), 2.60 (t, 2H, J = 6.8 Hz), 2.30 (t, 2H, J = 6.8 Hz), 1.61-1.67 (m, 4H),
1.54-1.58 (m, 2H), 1.32-1.39 (m, 2H), 0.91 (t, 3H, J = 7.2 Hz); *C NMR (125 MHz, CDCL):
5 173.8, 142.2, 128.4, 128.3, 125.7, 64.2, 35.6, 34.2, 30.9, 30.7, 24.6, 19.1, 13.7; IR (KBr):
1731, 1465, 1390, 1294, 1180 cm™; HRMS [(EI), M']: 234.1622 (caled for C;sH0;
234.1620).

Cyclohexyl 5-phenylpentanoate (5g)

MOO

Colorless oil; '"H NMR (400 MHz, CDCls): & 7.23—7.27 (m, 3H), 7.13-7.17 (m, 2H), 4.73 (m,
1H), 2.60 (t, 2H, J= 7.2 Hz), 2.28 (t, 2H, J = 7.2 Hz), 1.69-1.79 (m, 2H), 1.62-1.68 (m, 6H),
1.29-1.42 (m, 6H); °C NMR (125 MHz, CDCly): & 173.1, 142.2, 128.4, 128.3, 125.7, 72.4,
35.6, 34.6, 31.6, 30.9, 29.7, 25.4, 24.7, 23.7; IR (KBr): 2873, 1729, 1465, 1390, 1294 cm™;
HRMS [(EI), M™]: 260.1754 (caled for C17H,40, 260.1776).

tert-Butyl 5-phenylpentanoate (5h)
O J<
O

Colorless oil; "H NMR (400 MHz, CDCls): § 7.23-7.27 (m, 2H), 7.14-7.17 (m, 3H), 2.60 (t,
2H, J = 7.2 Hz), 2.21 (t, 2H, J = 7.2 Hz), 1.60-1.63 (m, 4H), 1.41 (s, 9H); *C NMR (125
MHz, CDCls): § 173.1, 142.3, 128.4, 128.3, 125.7, 80.0, 35.6, 35.4, 30.9, 28.1, 24.7; IR (KBr):
2873, 1700, 1455, 1311, 1199 cm’; HRMS [(EI), M']: 234.1605 (caled for CsHxO,
234.1620).

4-Methylbenzyl 5-phenylpentanoate (5i)

0]
©/\/\)J\O/\©\
Yellow oil; '"H NMR (400 MHz, CDCl3): 6 7.20-7.26 (m, 5H), 7.11-7.16 (m, 4H), 5.04 (s,
2H), 2.58 (t, 2H, J = 6.4 Hz), 2.34 (t, 5SH, J = 6.4 Hz), 1.61-1.66 (m, 4H); BC NMR (125
MHz, CDCl;): 6 173.5, 142.1, 138.0, 133.0, 129.2, 128.4, 128.3, 125.7, 66.1, 35.5, 34.2, 30.9,

24.6, 21.2; IR (KBr): 2856, 1744, 1509, 1292, 1157 cm™; HRMS [(ED), M]: 282.1611 (calcd
for C19H2202 2821620)
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4-(tert-Butyl)benzyl 5-phenylpentanoate (5j)
O
©/\/\)J\O/\©\’<
Yellow oil; '"H NMR (400 MHz, CDCLy): & 7.36-7.38 (m, 2H), 7.23—7.27 (m, 4H), 7.13-7.16
(m, 3H), 5.06 (s, 2H), 2.06 (t, 2H, J = 7.2 Hz), 2.36 (t, 2H, J = 7.2 Hz), 1.63-1.68 (m, 4H),
1.30 (s, 9H); "*C NMR (125 MHz, CDCly): 6 173.5, 151.2, 142.1, 133.0, 128.4, 128.3, 128.1,

125.7, 125.5, 66.0, 42.6, 35.5, 34.6, 34.1, 31.3, 30.9; IR (KBr): 2856, 1730, 1292, 1222, 1157
cm’'; HRMS [(EI), M™]: 324.2092 (calcd for Co,Ha505 324.2089).

3-Methoxybenzyl 5-phenylpentanoate (5k)

Yellow oil; 'H NMR (400 MHz, CDCLy): § 7.23-7.27 (m, 3H), 7.12-7.17 (m, 2H), 6.83-6.91
(m, 4H), 5.06 (s, 2H), 3.78 (s, 3H), 2.60 (t, 2H, J = 7.2 Hz), 2.73 (t, 2H, J = 7.2 Hz),
1.62-1.70 (m, 4H); *C NMR (125 MHz, CDCl;): § 173.4, 159.7, 142.1, 137.5, 129.6, 128.4,
128.3, 125.7, 120.3, 113.7, 113.6, 66.0, 55.2, 35.5, 34.1, 30.9, 24.6; IR (KBr): 2960, 1739,
1455, 1292, 1178 cm’™'; HRMS [(EI), M']: 298.1563 (caled for C1oH,,0; 298.1569).

4-Methoxybenzyl 5-phenylpentanoate (5I)

Shacasl

Yellow oil; "H NMR (400 MHz, CDCls): § 7.24-7.27 (m, 4H), 7.11-7.17 (m, 3H), 6.85-6.87
(d, 2H, J = 8.8 Hz), 5.02 (s, 2H), 3.78 (s, 3H), 2.59 (t, 2H, J = 6.8 Hz), 2.33 (1, 2H, ] = 6.8 Hz),
1.61-1.66 (m, 4H); *C NMR (125 MHz, CDCl;): § 173.5, 159.6, 142.1, 130.1, 128.4, 128.3,
128.2, 125.7, 113.9, 65.9, 55.3, 35.5, 34.2, 30.8, 24.6; IR (KBr): 2933, 1730, 1488, 1359,
1253 cm’™'; HRMS [(EI), M*]: 298.1560 (caled for CioH,,05 298.1569).

Benzo[d][1,3]dioxol-5-yImethyl 5-phenylpentanoate (5m)

SRS

Yellow oil; 'H NMR (400 MHz, CDCLy): & 7.23-7.26 (m, 2H), 7.12-7.17 (m, 3H), 6.76-6.81
(m, 3H), 5.93 (s, 2H), 4.98 (s, 2H), 2.59 (t, 2H, J = 6.8 Hz), 2.34 (t, 2H, J = 6.8 Hz),
1.61-1.66 (m, 4H); *C NMR (125 MHz, CDCl;): § 173.4, 147.8, 147.6, 142.1, 129.8, 128.4,
128.3, 125.7, 122.2, 109.0, 108.2, 101.1, 66.1, 35.5, 34.1, 30.8, 24.6; IR (KBr): 2869, 1740,
1511, 1357, 1241 cm’™'; HRMS [(EI), M']: 312.1346 (caled for CioHa004 312.1362).
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5-Phenylpentanenitrile (5n)
©/\/\///N

Yellow oil; "H NMR (400 MHz, CDCls): § 7.24-7.29 (m, 2H), 7.14-7.20 (m, 3H), 2.64 (t, 2H,

J=17.6 Hz), 2.32 (t, 2H, J = 7.4 Hz), 1.73-1.79 (m, 2H), 1.64-1.70 (m, 2H); *C NMR (125

MHz, CDCly): § 141.2, 128.4, 128.3, 126.0, 119.6, 34.9, 30.2, 24.8, 17.0; IR (KBr): 2960,
1606, 1587, 1417, 1164 cm™; HRMS [(EI), M']: 159.1053 (caled for C;iH 5N 159.1048).

6-Phenylhexan-2-one (50)
o)

@/\/\)k

Colorless oil; 'TH NMR (400 MHz, CDCls): § 7.23-7.27 (m, 2H), 7.13-7.17 (m, 3H), 2.59 (t,
2H, J = 6.8 Hz), 2.42 (t, 2H, J = 6.8 Hz), 2.09 (s, 3H), 1.56-1.61 (m, 4H); °C NMR (125
MHz, CDCls): § 209.0, 142.2, 128.4, 128.3, 125.7, 43.6, 35.7, 30.9, 29.9, 23.4; IR (KBr):
2958, 1715, 1602, 1490, 1153 c¢cm™; HRMS [(EI), M']: 176.1201 (caled for Cj,H;s0
176.1201).

Butyl 5-ethoxypentanoate (5p)
O

/\O/\/\)J\O/\/\

Colorless oil; 'H NMR (400 MHz, CDCls): 8 4.04 (t, 2H, J = 6.8 Hz), 3.38-3.46 (m, 4H),
2.30 (t, 2H, J = 7.2 Hz), 1.58-1.67 (m, 6H), 1.32-1.38 (m, 2H), 1.17 (t, 3H, J = 7.2 Hz), 0.90
(t, 3H, J = 7.2 Hz); *C NMR (125 MHz, CDCls): § 173.8, 70.1, 66.1, 64.2, 34.1, 30.7, 29.2,
21.8, 19.1, 15.2, 13.7; IR (KBr): 2962, 1735, 1457, 1288, 1172 cm’'; HRMS [(EI), M']:
202.1567 (caled for Cj1Hx05 202.1569).

Butyl 4-methyl-6-phenylhexanoate (5q)

O\/\/
(@)

Colorless oil; 'H NMR (400 MHz, CDCl;): & 7.26-7.29 (m, 2H), 7.15-7.18 (m, 3H), 4.04 (t,
2H, J = 7.6 Hz), 2.56-2.72 (m, 2H), 2.24-2.40 (m, 2H), 1.25-1.70 (m, 9H), 0.91-0.96 (m,
6H); °C NMR (125 MHz, CDCls): § 174.1, 142.7, 128.3, 128.3, 125.6, 64.2, 38.6, 33.3, 32.1,
32.1,31.8,30.7, 19.2, 19.1, 13.7; IR (KBr): 2958, 1742, 1602, 1455, 1261 cm™; HRMS [(E),
M"]: 262.1916 (calcd for C17H,60, 262.1933).

4-Methyl-6-phenylhexanenitrile (5r)

NS
SN
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Yellow oil; 'H NMR (400 MHz, CDCLy): & 7.25-7.30 (m, 2H), 7.16-7.20 (m, 3H), 2.56-2.76
(m, 2H), 2.28-2.44 (m, 2H), 1.65-1.72 (m, 1H), 1.59-1.64 (m, 2H), 1.46-1.55 (m, 2H), 0.98
(d, 3H, J = 6.0 Hz); *C NMR (125 MHz, CDCly): & 142.2, 128.4, 128.3, 125.8, 119.9, 38.2,
33.2,32.2,31.8, 18.7, 14.9; IR (KBr): 2873, 1735, 1490, 1263, 1153 cm™'; HRMS [(EI), M']:
187.1359 (caled for C;3H;7N 187.1361).

5-Methyl-7-phenylheptan-2-one (5s)

)

Colorless oil; '"H NMR (400 MHz, CDCl): & 7.23-7.27 (m, 2H), 7.13-7.16 (m, 3H),
2.55-2.64 (m, 2H), 2.37-2.43 (m, 2H), 2.11 (s, 3H), 1.59-1.68 (m, 2H), 1.38-1.46 (m, 3H),
0.92 (d, 3H, J = 6.0 Hz); *C NMR (125 MHz, CDCl;):  209.4, 142.7, 128.3, 128.3, 125.6,
41.4,38.6, 33.3, 32.0, 30.5, 29.9, 19.3; IR (KBr): 2958, 1716, 1602, 1465, 1176 cm™'; HRMS
[(EI), M']: 204.1514 (calcd for C 4H,,0 204.1514).

4-Methylbenzyl 4-cyclopentylbutanoate (7)
SPU
T

Colorless oil; "H NMR (400 MHz, CDCl;): 6 7.24 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 7.6 Hz,
2H), 5.06 (s, 2H), 2.34-2.30 (m, 5H), 1.67-1.48 (m, 9H), 1.32-1.04 (m, 4H); °C NMR (100
MHz, CDCls): & 173.8, 138.0, 133.1, 129.2, 128.4, 66.0, 39.8, 35.6, 34.6, 32.6, 25.1, 24.2,
21.2; IR (KBr): 2958, 1735, 1602, 1465, 1243, cm™'; HRMS [(EI), M']: 260.1774 (calcd for
C,7H,40, 260.1776).
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'H NMR and **C NMR Spectra for Products (400 or 500 MHz)
Butyl 3-phenylpropanoate (3a) (CDCls)
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Butyl 3-(p-tolyl)propanoate (3b) (CDClI5)
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Butyl 3-(4-(tert-butyl)phenyl)propanoate (3c) (CDClI5)
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Butyl 3-(4-methoxyphenyl)propanoate (3d) (CDCls)
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Butyl 3-(4-acetylphenyl)propanoate (3e) (CDClI5)
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Methyl 4-(3-butoxy-3-oxopropyl)benzoate (3f) (CDCls)
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Butyl 3-(4-cyanophenyl)propanoate (3g) (CDCls)
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Butyl 3-(3-methoxyphenyl)propanoate (3h) (CDCls)
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Butyl 3-(quinolin-8-yl)propanoate (3i) (CDCl5)
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Butyl 3-(4-methylquinolin-2-yl)propanoate (3j) (CDClI5)
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Cyclohexyl 3-(4-acetylphenyl)propanoate (3k) (CDCls)

- - -
sroet 5§ 883 283 2
e NP - "o
UW | T uw
SAMPLE DEC. & VT
date Feb 15 2006 dfrq 400,454
solvent cocly  dn HL
file
ACQUIS [
ufrq
tn [
at
" "
b witile
b roc
tpwr 58 o not used o /O
pw 6.0
d1 1.000 werr
tof 5000 wex
nt 100 whs wit aph o
ct 24 wnt
alock
pain not used
j H \\\11’//[:::::ii]fff»\-;’rf”»xa
Y H 3
® orseLay Y
w it
v ]
s []
we
hzam
is
r=1
Ls
i
ins
na ph
F T T T L | T T T
9 8 5 4 3 2 1 ppm
K ° MY 130 a8 956
v 0.7 b0 .81 111 “o.451.73
- - . -
g H 8§ i 3333 FEEELE
- d " : ¥ el e
- = s 2 =8 RRRR EEE
sxp3 DEPT .i -l' ..I ..I, _Lj LJ,JJ lkl li
BAMPLE
dats Mar 10 2008
solvent coC13
file }It.o:l: ‘.“.
'vhEr -
A e
10.71d
ACQUISITION o
w 36529.7 /O
at 0.508
np 37088
b 18 "
i -4
di 1.000
nt 0
ct 720
TRANSHITTER
tn c13
tof a7es.1 o
tpwr
12.500
P becourLer
dan
& s
r
!r nn ]_ l
i
daf eUH I [{
pplv
(1] sert 13,008
Jixn 140.0
SPECIAL
t not used
gain
wpi not used
gy THOCISIDNG
fn not used
301629
1 =
rp =56.§
p 318.7
=
REFERENCE |
Al 18744.8
e
we 58
<
i z
hzes 120.85
th 10
. | L | | | Ilt
T T - e T T T T — - AR AR AR AR
220 200 180 140 120 100 80 60 40 20 ppa
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tert-Butyl 3-(4-acetylphenyl)propanoate (3I) (CDCls)

as-z )
axpl stdlh LJ

7.876

856
2.563
2.546

-
N_z.528

2.968
—2. 045
z.927
—1.392
—1.a1

—7.288
Cor.2ee

SANPLE C. & VT
date Sep 5 2005 dfrg 400,480
solvent coc1s Hi
.
ACQUISITI
frg

wit aph

DISPL

7.672

8.573

17.321
—17.0

T

expé  stdl3c D

171.745
—146.520

—135.389

—118.533

/_l

DEC. &

SAMPLE
date Sep 13 2005
solvent cocls

-
-
-
-
"

£34

o

DISPLAY
=1.7
wp z2182.3
100

T Trrrr T T

T
200 180 160

~T T T T T T T T T YT T T T T T -

I
140 120 100 80 60 40 20 ppm
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Methyl 3-(4-acetylphenyl)propanoate (3m) (CDCls)

3600
1.694

18s
exp2  stdlh

—~T7.278
7.258

SAMPLE
date Mar
solvent ci

2 | ppm

185(P)
expd DEPT

128.6525
128.492
—51.693
—35. 044
—30.768
—26.537

—197.759
—-—172.896
—148.135

—135.384

(=

SANPLE
date Mar 8 2008
solvent cocla
Jaxport/home/~
opers \i'nll‘!"s data~

%,
1/0ANE/ganel308. 00~
44 10.71d a

ACOUISITION
u 365297

l I | l

T T T T T T T

L
200 180 160 1a0 1z0 100 80 60 40 20 ppm

T L e B R T BN LR S L 1
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p-Tolyl 3-(4-acetylphenyl)propanoate (3n) (CDCl5)

s1-a9
exp8  stdlh

—5.042

DISPLAY

1.593

168-1
DEPT

SAMPLE
Jan 23 2006
cDC13

—146.098
138,178

—187.777
—172.328

date
solvent

Coata umereybyduths
:mnlﬂcﬁss“r

ACQUISITION
v 5 i;

77.257
-7

-
\_76.743

—66.378

at L

ey —

]
1 Ppm

—35.319
—30.804

—26.555
—21.188

1]

in

200

180

160

140

S26

I
120

1
100

40

T

20

ppm



3-(4-Acetylphenyl)propanenitrile (30) (CDClI5)

55 =E= :3*28:2 =
L] b ) nnd apNnome -
e e L L] -
expz 1tdih U U )
SANPLE DEC. & VT
date Jun 3 IO05 dfrg 400 454
solvent coC1y dn H1
P
CN
O
—r—r—r—r——r T —r— T T ~—T T —r————
9 8 7 3 5 4 3 2 1 ppm
-,- g e Lad
1.8 1.97 2.83
1.84 1.83
- " - - - “ w -
— 2 3 33 3 EH 8 &
2 g £ 58 ¢ ERE gF s
enpd  sfiide EEE = U T
LE DEC. & VT | I I.J
date Jun & 2005 dfrg a0, 454
solvent coCc13 dn HL
file dpwr az
ACQUISIT. daf L}
sfrgq yyy
tn w
at daf LILL)
np PROCESSING
W 1B 3.00
b wifile CN
bs roc ft
tpwr n not used
warr
wexp
whe wit
wnt
o
|
R i e | T T T T T T T T T T T L ™T T T T T T TT T
200 180 160 140 120 100 80 60 40 20 ppm
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Butyl octanoate (5a) (CDCl3)

axpl  stdlh

—T . 240

date Mr !G Nll

l?l\f‘ nt

-1

—175.182

1 ppm

l.‘: mt‘\nlut
® .00
n not used
- 17080.0
A -127.7
» §7e.1
_u’:unl
1 10443.3 L U AN
e e
PLOT
we FiT]
"© =
Nina 11008
th '
r LA L LI AL B  BRBLLAL A LB B A L L RIS LS B LI LN B B LI AL R T T YT LM L R
td 1] is 160 140 120 100 1] 60 ﬂl 20 ppl
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Butyl nonanoate (5b) (CDClI5)

eepd  stdlh

SAMPLE
date Oct 20 2
solvent
1

at 2.664
np 32016
W 60095
b 3‘.:

tpwr 58 fn

Q08 dfrq
cocla d

ile L)
ACQUISITION
frg Iﬂl.i;i dm nnn

—7.240

& VT
400,454
HL
dpwr 42
dof ]
c
8000
PROCESSING
b -10
wifile

proc "
not used

wft aph

193(P)
exp32 DEPT

SANPLE
oct 21 2005

—174.058

.rlnm:“ ﬂl‘.,:
?’m{}ﬂmiﬂs‘l 154

ACOUISITION |
38520.7

54,004

1.170.91 1.08
9.80 3.78 0.99

U

T

L B e e

180 160

140

L B e e e

S29
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Decan-2-one (5¢) (CDCls)

- wvm - W maw -
) g3 & 8 283 H
~ T - = eee -

expz  szpul I LU I | I L'

BAMPLE DEC. & VT

dats  Mar 19 2008 dfrg 499,832

solvent cOC13  dn HL
- axp dpwr an
ACQUISITION dof [

:frq 433,833 dn nan

\/\/\/\)L
-
I

7 —r—T - - — , —r—— —r
8 L] 2 pPpm

b pd —_

7.80 1 a7
11.6% .52
- ~-
§ g3 §  33aasad g
- §5% T 1143939 3
AL oIC. & VT I‘"J | "\J
date Mar 28 s dfry an.an
sel cociy dn L2
ile axp dpwr -
ot L4

afry 125.008 da vy
™ Ci3 dem w
at 1.508 o=t 11
: MAIN.T dres i.»
™ 8eE  homo L] Q
b 4
tpwr [T 3.0
B 2 :i: L Tt \/\/\/\J\
tof atidet Pno not used
nt 1M sath
.?ui s werr
:.u mnus waxp

FLAGS whs
I A wnt
}: n
» . an

DISFLAY
-4 et
“ HH
" ]
we 5
hzan .48
h ;’i"":
g &=
ins i
] [ ]

280 188 150 140 120 100 80 1] 40 0 PPm
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1-(3-Methoxyphenyl)nonan-1-one (5d) (CDCl5)

o e T T
STAMDARD 1H OBSERVE = a23 ===E§333=5==5
- oo AR e e
o1 statn I W Wiy
SANPLE
date Apr 11 2008
solvent coc1s
f“‘mﬂlﬂ'ﬂ“ =y dof L]
sfrg 3019971 dm nnn
tn H1  dem <
at 2.730 daf 200
ng 33768 deaq
[ 8000.8 dras 1.0 o
L 400
b PROCESSING |
tpur 1 0.10 e e e e
Lo 1 wifile
d1 1.00 ;m ft
tof n 65538
nt 32 wmath f
ct 8
alock N werr
galn not used wexp
FL. whe
1 n wit
:n n
B
& E
DISPLAY
- i
v 15
C
we 25
hzme 18.8
is 240.8
rfl 5.
rfp
th 1
ins 100. 90
™ cde
y
[ -
e
e T L B e e e I e e B e
8 ] 7 6 5 4 3 2 1 0 ppm
s ey
454 419 - s T AR
2.48 B8 560 20.84
me m ~- -~ - -
g 0§ g 33 3 3 i ELEEEEEIE
200-2(P) K b o - e e - shssnin =
exp80  OEPT ) L = " =4 3 113 T CLNLQ}Wj.j 1
i i1 U U
SAMPLE s
date May 16 2008
solvent c
Tile fexport/home/~
opara/vnmrsys /data~
1/0ANE/ganed516. 00~
. o
ACQUISITION 1
L1 W 36529.7
at 0.508

.

1
_L 4 - - ‘ A
— T B R AR 1

T
100 80 s0 40 20 ppm

T il e TTrrTTY

B I =
200 180 160 140 120
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Octyl phenyl sulfone (5¢) (CDCls)

- - - e - - - - -
823 EESEE3ERR2322R238% 3
G m L L L L L ]
ooz stpul i %u Ja )// ]
SANPLE
dats Mar 31 2008
cocl
.
0%5/(}
N N Ny | RN
L
J— )
— 7 — T —T T — —T ——
a 7 ] 5 4 3 2 1 ppa
bl T T
a.er 8.18 12.98 .88
474 .47 10.28  12.85%
- L. - - - w P N -
w L) -~ - Q‘zuq- -
s=Na " uhe b " b St
4 std13 5 288 N H ELE LA
exp E c - 1 1] L] |
SAMPLE DEC. & VT 1l kJ L
date Apr 7 2006 dfrq 400,454
solvent cOC13  dn H1
file exp dpwr a2
ACQUISITION dof o
sfrg 100.705 dm yyy
tn dmm -
at dnf 8000
np PROCESSING
:: u:t” 300 O, =0
L]
be roc Tt Ms/
tpwr n not used
pw
di werr
tof wEXp
nt whi wit
(33 wnt
aloc
gain
e " N i " . " | —

DISPLAY
p =1087.

a4

E

E

E:

4

]

3

]

3

: 4
E

-
el
—_—
T

e o st s nl e e o S A M T S ALt R B S CIL P e e . 1 - 1 -

A T
220 200 180 160 140 120 100 an 60 a0 20 .0 ppm
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Butyl 5-phenylpentanoate (5f) (CDCls)

" \ N'ML'JW'M .L..U. ......N...._..-..........L........__“..._...‘
ps  wtdl ]
dat. Ll kgl pill df: - . :II lIIL\ K/ \\\\%W///
& .
oivant T cm: - HL \
axp  dpwr 4:
nann
3
008
PROCESSING
010 N
T
not used
nBu
o
wit aph
- _ I
oy — - e - r - e - —r—
L] -] 7 6 4 3 2 1 ppm
e Rt e L e g
».33 s.52 AT 15.30 11.38
18.30 8.9 18.81 8.29
i ga LI 3335 § § 3
: LI L Wi Tl
s4-1 | I UlJ
oxp2 s2pul
date  May S0 2008 -rrq“c' L
solvant 3 dn H1
T118 /export/home/~ dowr 1]
ope dof °
1 vy
W
OO 11298 [+}
sfry
:: 1’: o
- 3.00 ©
4 "
tpwr not used
L
d
tof
nt
ot
a
sain FI“’“‘ used
11 n
in n
4 o
" 0.3
» -4,
g e
sc []
we 250
hzee 7.48
1 118.21
1 12286.5
e ".s
th [
ins 108.000
m ph
Lot o - ¥ s 4 4 - o
e e ™ T T T r T - T T T -
200 189 160 140 120 100 1] 60 40 28 ppR
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Cyclohexyl 5-phenylpentanoate (5g) (CDCls3)

B vy N

s

267

52

T4

235

17

158

138
4744
k. 722

-

4.721

4

L T Oct 28 2005 dfrg 400,454
b wmat cOC13® dn HL
" exp  dpwr 4z
ACQUISITION dof L]
L 400 . 45! dn Ann
tn HL  dem
at BE aw {11
np 3201 PROCESSING
B 008, b L)
b 3400 wtfile
bs roec
tpwr H n not used a
di 1.0 ware
s00 wexp
nt wft aph
ct 2 o
alock n
gain not used
A05
11 n |
;n n
P ¥
bIsPLAY I
-1 e
wp s
vE 1w
13
w " 25
hras 169
1% - 113.3
+fh : 3384,
VE 2899,

ins 180.00
oh oe

- L A h\.ﬁh
= D | T LA I 1 T T T N T ———T——— T r—
3 8 7 6 4 3 2 1 ppm
e

15.97 3.53 1.0 25.84 §

13.3 .86 9.52 z0.77
-] H =35 T35 HEE T
o) : T G 24 LELELLE
exp34 OEPT 5 1 §8% RERS 223313
1 uj W) Wl

| 1 “l

o

(L e e B B B L T L B B e B B B BRI B B I SR B L L L B A | ML B R B R e |

200 180 168 140 120 100 ae 60 40 20 ppm
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tert-Butyl 5-phenylpentanoate (5h) (CDClI5)

STANDARD 1H OBSERVE

axpz  ardih %‘-U/
BANPLE VT
date oct 4 WS dfrg 00454
ﬁ“mn coc1a =n” ‘: o
108 dof " )<
afrg 400 455 dm LLL)
o’ dan €
at L4064 daf (L o
np 3l PROCESSING
W 0w b [ L]
o N wifile
bs gru Tt
tpwr n not used
o u
nt 108 whs vt aph
ct Ll wnt
alock
pain not uted
1 n
in n
dp ¥
DIBPLAY
"w =8,
wp e
vE 18
"
we
[ ]
15
m
B
w
ins
na ph
/1 s s 1
JL | N
r T T T v T T T T
9 8 ] 5 L} 3 2 1 ppm
[ g — et
[N (R (X1
.. L P14 1.24
- - -
sucr) E g 3s2 333k LR
oass oerr : sk 3res LR LR
s i Ul W Uit
date Oct 6 2005
solvant cDC18
file ;mr;w!uu‘“:'v
. 'R o
g.nw;nm ;z‘iu- o
ACQUISITION )<
38528.7
- HHH o
b% 18
L] -4
d1 1.000
nt 2048
ot 240
TRANSHITTER
tn c13
:::‘_ ’"'53
12.500
™ oe
dn Hi
dof []
-
dnf 11239 | [' ‘
ppivl 57
49 13.000
DE|
Jish 140.0
SPECIAL
tenp not used
oain
spin not ysed
10 3.
fn not used
27450.0
44 ~0i4
o -237.8
'1: 214.8
f I
rf1 8118.3
LT i FI N Bl
PLOT
we 250
5 [
ve 38
hzam 110.80
th 14
| | | | | l
r ™ T T T T T T T T T T LI S o B e .(. T T
200 180 160 140 120 100 80 60 40 20 ppm



4-Methylbenzyl 5-phenylpentanoate (5i) (CDCls)

HEEEEEE s EINEIN SEEEEy
as-an SRRS3EaT s SasRRE  S3LLaR
[y 1 Wy Wy
expd  stdlh 1 L | L
SAMPLE DEC. & VT \\“‘k‘ // \
date Oct § 2005 dfrq 400,454
:ﬂ:lnt l‘.'M.::S :n :‘:
ACQUISITION ¢ ot [
efrg ann.4s dm nan
den
at 2.68 daf L1111}
np 3201 PROCESSING
. 6088, 1 0.10
b 3400 wifile
b roc ft
tpwr S8 fn not used
d1 000 werr []
tof 560.0 wexp
nt 1 v wft agh . /\/\)\
c -
alock n b (J/\O
gain not used
1 n # T~
in n
dp ¥
DISPLAY
p =0.
wp 004
vE
sc
we 25
hzas 16.
18 134,31
rfl 3386,
rfp 2819,
th
ni 10.00
nm cde ph -
y S
UL }ML_l
f i T — T T T T T T —— T
] 8 7 6 5 4 3 2 1 npm
L} o et
z.29 0.88 2.1%
1.1 0.87 1.99
- -
143508 1 s 323 1
2 ¢ 2 as8an RER H 2%2 %%
oxp3 DEPT - -ll....-.--- U | 1717 17
-~ I L)
date Oct 7 2005
solve coc1e
fils sexport/homs/~
TIRANE rganaigse. 00
e+ i
o ;?3:= i \/\/'I\ P
di 1.000
nt 1048 Z =
ot 2048
TRANSHITTER
tn ci3
tof sront
[ i1z.500
DECOUPLER
dn H1
dof o
A L . L
daf 11201 ) N o [ 'I |
ppivl 57
PP 13.000 ‘
Sixn 140.0
temp not used
gain
spin not used
1b 3.00
fn not used
™ 27650.0
» -0.
(3] -248.2
» 254.8
-
1 18721.4 I
Tt
we 50
sc [
Ve &0
hism 110.80
th
] heded, l } ” ] I |
———————— ——————— 1 T T T T
200 180 160 140 120 100 ] 1] a0 20 ppm
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4-(tert-Butyl)benzyl 5-phenylpentanoate (5j) (CDCls)

- L) L - 1)
21-30 HRSESSEEEEzESR g gE3ssiEadcasggans:
.(Q-C.:.:-.Gj.:.:.&.&.& w uﬁuﬁudu’-’.i-‘qtj-:.:;.:
By NGy
oEC. & vk\k)’/ \\"\. \
date Jul 28 2005 dfrg 400.4 - % e
solvent coC13 dn H1 2
file 4z
ACQUIS
sfrg L
tn
at 2000
ne PROCESSING
- 0.10
b i
bs ft
;:&r not used o /“\w/\\)l\\_’/ “,
B [T |
nt wit aph e o
:;‘ﬂﬂ&
gain
1
in n
dp y
DISPLAY
sp .
wp a004.2
vE 138
114
we se
hzem 16.02
15 113,42
rfl 3394.5
rfp 20899.3
th
ing 10.000
nm  cdc ph a
S o S
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
Tyegigt L] ot T
0.700.85 0.72 1.50
1.3 8.72 0.71 3.44
- - - - - ~ -
" 2 § @ 2a%ERd 3¢ 33333 8
~h. -- .
s oert g g § ERaREx kil 3 3@?‘}} %
i | i WU
date Aug 1 2005
solvent cDC13
file sexport, hone/
H =
70ANE/ganebBoL; o0~
w T ey, 7 ’ -
at 0.508 5
np 37088 )\
n 5: R e NP o//\‘ S
a1 1.000 [ |
TRANSHITTER
tn ci3
tof 7081
g 12.500
DECOUPLER
dn HL
dof o
- o
S
44 13.000
5
| | | | l ‘ l “ |
T . - e - ————— 1 r — —_——
200 180 160 140 120 100 80 60 a0 20 ppm
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3-Met

hoxybenzyl 5-phenylpentanoate (5k) (CDCl5)

'U.a—alﬂhsﬂ-hhigh—l - " - A L Ay L
S1-57 FEE R R EEEEEE LR L H = EERRRRERRIIINGLESEIas
-C&-L-;.I..‘-E-i-l.&»&-'-'u‘o'o'u' w m aiai-iuuuei-:.i.i.-l'-;.-:-.i\i-l-?'.:.:.:;.-l'
expz stdih iy // \ / |
SANPLE DEC. .'N\k’ )) \ \\\//
date Jul & 2005 dfrg 400, A5
solvent €oC12  dn H1
i1 exp dpwr az
ACQUISITION dof [
s 400.455 dm ~nnn
tn M dan
at 2.664 dmf s0o00
np 32016 PROCESSING
L1 E008.6 b n.10 @
b 3400 wtfile 7
lt’:'r s Jroe not used @/\_A)\‘-/v-\ ol
pw 5.0 !
d1 1.000 werr |
tor 500.0 wexp e
nt 100 wbs wit aph
ct 28 wnt 2
alock
gain not used
1 n
in n
dp ¥
0ISPLAY
P -0,
wp 4004.2
vE 150
L 1 L]
we 250
hzme 2.78
is 168.00
rfl 3394.9
rfp 2898.3
th 5
ins 10.000
nm ph 0
J L _ _/
r T T 1 ¥ T T T T
9 8 T -} 5 4 3 2 1 ppm
e e Y - Er i
1,30 1.23 1.54 .89 1.86
1.04 1.04 0.90 020
s ) - arn =
i3 §3% saatg =2 T ¢ % §38 3
M L §5 z3EEs a3 g 833 3
san | | o ruy
date Jul 7 2005
solvent 13
file fewport,
TR et -
m:ur:sg'h'
L 385207 o
= s P
e . 18 \\_ ~. L NS P
-8
g e P P
ct 1344 el e
tn
:;for 37881
2.500
™ becoupLer
dn
o ,
e
“1\!1 120
:: 15.000
Jixh 140.0
t not used
r1d 84
wpin not used
-
L) 3.00
fn not used
Tese.0
:‘; ¥ '-..3
e =50.4
i) 238.8
-
nefErence \ | |
rfl 721.4
- -
we 5
[ 13 L]
vE 20
hzme 110.80
th
| I 1| |‘ ] | l J | J| ’ | i
rr T T T Trr Yy rrrrr[rrrrrrr TrrrrTrTr " T ™TT TY[rrrrTTTT TT T rrrrrrrT T™TTTT .‘,,,...,‘. T T 1
200 180 160 140 120 100 -1} 60 40 20 . ppm



4-Methoxybenzyl 5-phenylpentanoate (51) (CDCls)

w-n WRANeeunuanLR
expl  stdih

5.024
—3.789

SANPLE DEC. & VT
date Sep 27 2005 dfrg 400.454
:ﬂum coc1y HL

A

o “*‘T o S
> L

ns
nm cdec ph

A ) _
r T T L LA T T T T T R
9 8 7 6 5 4 3 2 1 ppm
et [ — [a—
1.85  0.84 1.38 0.97
0.93 0.9 1.89
g > $ ER3RR 8 282 3 8 BZg 8
121(P) i d . R " Y ]
- g S88R% q RRR H H aEs =
axp3  DEPT 5 £ = EEEEE )
i | [ | W lT | (W

azazane

§35 2

.

| NN

rr T A i e i e T S BB I e B i B e e e | T T T T T

200 180 160 148 120 100 80 60 40 20 - ppm
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Benzo[d][1,3]dioxol-5-yImethyl 5-phenylpentanoate (5m) (CDClI5)

- - . -
.‘1Qhﬂ=-—0-0 8 -
STANDARD 1H OBSERVE i e e U - -
hhl-:hhﬁ.hl.‘-ﬂ di -
axpz  stdih ‘\\'\-.l J//fy
SAMPLE C. & VT
date Sep 30 _I80S dfrg A00. 454
solvent coc13 dn H1
file exp  dpwr az
TION dot
afrg 400,455 dm LLY]
n HI dem €
at 2.664 daf anne
np 3zel PROCESSING
B i
b roc J|\
::wr '? n not used e e N N N N N
O | T
o . wex|
nt i1 uh' wit aph e “\_//‘""::/
€t 48 wnt
alock
gain not used
11 n
in n
dp
DISPLAY
P
wp annd
ve
[
we 2
hzea 16.0
1% 35.2
rfl 3354
rfp 2808
th 1
ins 10000
ns  ph
|
\ J U
— T T T T T T T T -
9 . 7 ] 5 4 3 2 1 ppm
._,_. — - e [
. +38 0.97 0.98
t }f’l i 0.81 0.91 2.25
- - - o
I g Bt g RR3Em 33 § 232 & 3%8 %
@ P - ne = new - - -
ps DEPT E §F £ mRRRR 2% 3 TWof 3% 3
serLe | Ul L u i
dats Sep 30 2003
solvent €oc13
e nunrwm:‘:
TPOARE/qansbase: 00~
20.71d
ACQUISITION
- 38528.7
at -
T /“\\_,/“\\_,J‘\.I:/“\ P
Eﬁj \L\i>
. |. ! “
J i | \ i “ | l “ l \
T T T T T T T - B B L I e o T T
2080 180 160 140 120 100 80 60 40 20 ppm



5-Phenylpentanenitrile (5n) (CDCls)

1h s
|

" g g gy

solvent 1
file

c

<664 dat L]

np 32016 PROCESSING
g .10
b 3480 witile
4 t
not used

wft aph

—

i W e
1.2% 1.711 1.70
1.98 1.68 1.88

141.178
—30.218
—24.TH
—17.437

— 110,585
77.257
700
78.752

— 34,946

CN

|
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6-Phenylhexan-2-one (50) (CDCl5)

gssuwsen sunNE m wemene
sTavoamo 1w cesenve CEEEREEE 23358 % 28288
nRRRRRRR sessd 4 Sddd44
expl  stdih ‘xd% l\ LJ | |\|\LJ)/
SAMPLE
date Jul 27 2005 dfrq 400.454
solvent €Oc13 dn ML
file exp dpwr 4z
ACQUISITION dof
sfrg 400,455 dm nnn
tn H1 dem 3 o
at . dm spon
np
w 60055 1
b
bs
Tpwr
pw
a1
tof
nt
ct
aloc
pain not used
1
in n
P orseuay ¥
p -200.3
wp 4204.5
vE 151
sC
we 250
hzmm 16.82
1 124,47
rfl 3334.9
rfp 28993
th 1
ins i0.800
nm cdc ph
-
|
S UL J L/L*_ .
r A T ¥ T T I T T T T T T T T Ll T ™
9 7 5 4 3 2 1 0 ppm
Ty o et
1.28 1.23  1.52
1.51 1.25 3.2z
3 g &z g3 g 23 §
s : ] ass J ;
axp3  DEPT - g EEL] "‘L"l'z ﬁ ‘i ‘1
sanPLE | | LlJ
date Jul 28 2005
solvent [ L]
Tile /axport/home/
ra, L} I~
W’JTJJ;‘- o
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" al:tl 7 =}
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i o L L Lo L . ‘ ' | I
J 1 | | | l
T T I A RAREREEE L e e B e R ELEE R e e T T Ty
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Butyl 5-ethoxypentanoate (5p) (CDClI5)

—7.248
4.061
alaa
4.028

expd  stdih

r X T X A T v o v T . o T T T T T
9 8 7 6 5 4 3 2 1 ppm
el ——
[T ".87 105 1.24
1.48 3.51 1.08
& 3] =22 88332
189(P) " o Za8 odud
8 33 i85 asus
exp3  DEPT = L FLl Tl

[ e e e e e

N T T
200 180 160 140 120 100 80 1] 40 20 ppm

S43

+ Y L L B B e T T T T T



Butyl 4-methyl-6-phenylhexanoate (5q) (CDCls)

STAMDARD 1H OBSERVE

expl stdlh L&Q}/
SAMPLE DEC. & VT ~
date Jul 14 2005 dfrg ann. 454
solvent CoC13 dn
file exp  dpwr 4z
ACQUISITION dof L}
sfrg 400.455 dm nnn
tn Hl  dem ©
at z.564 dnf 8000
np azele PROCESS ING
B 600%.6 16 010
b 3480 wtfile
bs 4 roc ft
tpwr 5 gn not used o
pw 5.
@1 1.000 werr
tof 508,0 wexp nBu
nt 100 wbs wft aph
ct wnt
alock
gain not used
1 n
3 ;
DISPLAY
wp -0.
wp 4004,
vE L
sc
we 25
hzam 16.0
13 587.0
rfl 487,
rfp 1]
th 4
1ns 18,980
na cd h
i
|
|
I
T T T T T T
] 8 7 6 5 4 3 1 ppm
e et e B [
.86 0.74 0.82 1.560.78
©.89 0.7 0.451.09 2.04
~ - - - - -
: 2 LI £+ §3F 3 333238 33 %
- ~ . - - - -- "
s oEPT £ g 883 Wi 31\3-365 i
SANPLE | I ulJ \
date  Jul 19 200%
solvent coc13
fils .N"?:*M:.-
ra/vim
Mﬂm ;llilfgl"
ACQUISITION®
- 38528.7
g (2]
et 18 Q
. -4
g -
ct 752 D/
TRANSNITTER
tn C1.
tof Sfliil
t
- 12.500
DECOUPLER
dn H;
dof
dpwr 38 J ‘ l
e i : . -
dnf 11298 |
pevl 13 .::
L e .
Jinh 140.0
SPE
temp not used
gain
spin not used
b 3.00
fn not used
27850.0
H -0’3
re -256.8
i 251.7
[
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r 18710.2 : ) ] P .
N et L
we 250
L3 0
e 20
hims 110.80
th 8
il J L I m ,] |
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4-Methyl-6-phenylhexanenitrile (5r) (CDCls)

aF-sp. TN RRRRNRRTTT
D L
expy ethan | | | )] ||
SAMPLE - “-DEC. & VT
date Jul 4 2006 -dfrg- Agp. 454
solvent Cocl2 dn - HL
file exp  dpwr S 3
ACQUISITION dof < L]
sfrg 400.455 dm . nnn
tn Hi dem :
at 2.664 daf Bo00
np 32018 PROCESSING
s 600%8.8 0.
o 3400 wifile
bs 4 proc ft
tpwr 58 fn not used
6.0
dl 1.000 werr
tof 500.0 wexp CH
nt 100 wbs wit aph
ct 20 wnt
aloc
gain not used
5
11 n
in n
dp ¥
DISPLAY
-200.3
wp 4004.2
v 100
$C
we 250
hzmn 16.02
1s 8.9
rfl 487.9
rfp 0
th 3
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nn ph A
|
| ||
i
. JV - A
—r— T —T —T — =T ——r— T T — —
8 7 ] 5 4 3 2 1 0 ppm
J— R — [ e
11.97 6.04 12.26 1z.89 17.49
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- nas o ~omee =
% s88 48k 3 3aR z
& w e
expS DEPT g EEE] RRR 2283 H
r Ul W Fe [
/
Ol.l'lﬂml"z.Z““"
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ACQUISITION
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5-Methyl-7-phenylheptan-2-one (5s) (CDClI5)

STANDARD 1H OBSERVE

S46

-~
exp?  stdlh L
SAMPLE DEC. & WT
date Aug 1 2005 dfrg 400,454
solvent €OC13 dn ML
file exp  dpwr 4z
ACQUISITION dof L}
sfrg 400.455 dm nnn
H dem <
dnf 8000
PROCESSING
0.10
wtfile
proc Tt
n not used
o
werr
wexp
whs wft aph
wAt
|
|
N il
|
— L " ", -
v 1 - AR e m L B e e e e N B S S e e I - e
9 8 7 6 5 4 2 1 0 ppm
v i R -
0.89 1.05 1.2% 1.
1.18 1.08 48 1.52
= ~
1-10 ] 5 35_ g H
- & = ~ .
exp3  DEPT ] = B b =
sanpte | I N I
date Aug 1 2005
solvent COC13
T1le sexport home s~
opara/svnersys /data~
1/GANE /ganedsol. 00~
20.f1d
ACQUISITION
o 38528.7
g
np
be 18 Q
55 -4
a1 1.000
nt 512
ct 512
TRAMSHITTER
tn C13
tof 3768.1
- 12.%00
™ becoverer:”
dn H1
dof ]
dpwr 38 ]
= I
dat 11233
PRIV] 57
e 13.000
Jinh 140.0
SPECIAL
tamp not used
gain 54
spin not used
SSIMNG
1 3.0
n not used
SPECT
wp 30162.9
sp =0.3
re 122.8
1p 230.0
-
uhum
1 2590.0
T pLoT
we 250
sc ]
vE 20
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th 20
- r |
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4-Methylbenzyl 4-cyclopentylbutanoate (7) (CDCl3)

a118-1

stdih
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