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Experimental procedures and characterization of compounds.

All reactions involving organometallics were conducted under an atmosphere of argon.

'H and *C NMR spectra were recorded in CDCls;, on a Bruker AC-250, coupling constant
(J) values are reported in Hz.

Mass spectra were recorded on a Micromass Q-TOF micro MS spectrometer.

X-ray diffraction measurement was performed on a Bruker D8 Venture diffractometer
equipped with a kappa goniometer and a PHOTON100 CMOS detector and using Cu Ka
radiation (from a microsource tube with multi-layer mirror focalizing opticals). Data were
collected using Bruker Apex2 software, on the full sphere, with omega and phi scans,
1°/frame, 25 s/frame, with the detector placed at 35mm. The sample temperature was

maintained at 100K using a Cryostream700 (Oxford Cryosystems).

(1S,2S,4R)-2-[(R)-Cyclohex-2-en-1-yl]-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol 1b

Zon
(]

To a solution of Cp,TiCl; (50 mg, 0.2 mmol) and 1,3-cyclohexadiene (0.4 mL) in THF (5
mL), was slowly added a solution of DIBAL-H (1 M in THF, 2.2 mL, 2.2 mmol) at rt. The
resulting mixture was stirred for 4 h at 40°C, then cooled down to -30°C. A solution of (+)-
camphor (152 mg, 1 mmol) in THF (1 mL) was added. The resulting mixture was stirred
for 2 h at -30°C; then, an aqueous solution of NaOH (10%, 5 mL) was added. After 2 h of
stirring, the organic layer was collected, the aqueous phase was extracted with Et,O (2 x 5
mL), the organic phases were combined, washed with brine (5 mL) dried over Na,SO,,
filtered and concentrated. The residue was purified by column chromatography on silica
gel eluting with a mixture of PE and AcOEt to give 1b (192 mg, 82%) as a colorless oil.
[a]o = +15.3 (¢ 1, CH.Cl,); 'TH NMR (250 MHz, CDCl3) & : 5.96 (dt, J = 10.5, 3.3 Hz, 1 H),
5.67 (d, J=10.2 Hz, 1 H), 2.34 (m, 1 H), 2.07-1.66 (m, 7 H), 1.58-1.39 (m, 6 H), 1.09-1.01
(m, 4 H), 0.94 (s, 3 H), 0.83 (s, 3 H); *C NMR (62.5 MHz, CDCl;) & : 132.1, 128.1, 81.4,
52.1, 50.4, 46.9, 44.6, 29.7, 27.6, 25.4, 25.0, 22.0, 21.4, 20.8, 12.3; HRMS-ESI: m/z
[M+Na]* calcd for C1gHosONa: 257.1881; found: 257.1886.



(1S,2S,4R)-2-Cyclohexyl-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol 1’b

OH

A mixture of 1b (185 mg, 0.79 mmol) and Pd/C (10%, 30 mg) in EtOH (5 mL) was stirred
under an atmosphere of H, for 1 h. The resulting mixture was filtrated through a plug of
celite. The filtrate was concentrated to give 1’b (183 mg, 98%) as pale yellow solid. Mp
58°C; [a]p = +16.7 (¢ 1, CH,Cl,); '"H NMR (250 MHz, CDCl;) 6 : 1.93-1.60 (m, 8 H), 1.50-
1.14 (m, 10 H), 1.09-1.01 (m, 4 H), 0.93 (s, 3 H), 0.82 (s, 3 H); *C NMR (62.5 MHz,
CDCl;) 6 : 82.3, 52.2, 50.4, 48.3, 46.4, 44 .4, 29.2, 28.4, 27.7, 27.6, 26.9, 26.5, 26.4, 21.3,
20.9, 12.4.

(1R,2S,3R)-3-[(1S,2S,4R)-2-hydroxy-1,7,7-trimethylbicyclo[2.2.1]heptan-2-

yllcyclohexane-1,2-diol

o
WOH
""'OH
To a solution of 1b (204 mg, 0.87 mmol) in a 10:1 mixture of acetone/water (17 mL) was
added a solution of OsO, (4% in H;O, 0.4 mL) and NMO (205, mg, 1.75 mmol) and the
resulting mixture was stirred at rt for 24 h. Sodium bisulfite (200 mg) was added and the
stirring was continued for 1 h. The solid was filtered off. The filtrate was diluted with
CH,CI, (20 mL), the aqueous layer was discarded, and the organic phase was dried over
Na,SO,, filtered and concentrated. The residue was purified by column chromatography
on silica gel eluting with a 1:1 mixture of PE and AcOEt to give the triol (193 mg, 83%) as
a colorless oil. '"H NMR (250 MHz, CDCl3) 6 : 4.07 (m, 1 H), 3.79 (dd, J = 9.4, 2.3Hz, 1 H),
2.47 (br s, 3 H), 2.03-1.36 (m, 13 H), 1.13 (m, 1 H), 1.07 (s, 3 H), 0.96 (s, 3 H), 0.82 (s, 3
H); °C NMR (62.5 MHz, CDCl;) & : 82.1, 74.3, 71.2, 53.1, 49.9, 48.1, 44.6, 30.8, 28.9,

27.8, 27.4, 21.4, 20.8, 20.0, 12.5; HRMS-ESI : m/z [M+Na] *calcd for CisH30;Na:
291.1936; found: 291.1930.



(1R,2S,3R)-3-[(1S,2S,4R)-2-Hydroxy-1,7,7-trimethylbicyclo[2.2.1]heptan-2-

yllcyclohexane-1,2-diyl bis(4-nitrobenzoate) 1”’c

To a solution of the above triol (113 mg, 0.42 mmol) in pyridine (2 mL) was added 4-
nitrobenzoyl chloride (175 mg, 0.94 mmol) and DMAP (25 mg, 0.2 mmol) and the resulting
mixture was stirred for 24 h at rt. The reaction mixture was diluted with CH,Cl, (10 mL)
washed with an aqueous solution of HCI (1 M, 3 x 2 mL) dried with Na,SO,, filtered and
concentrated. The residue was purified by column chromatography on silica gel eluting
with a 7:1 mixture of PE and AcOEt to give 1”c (152 mg, 64%) as a white solid which was
allowed to crystallized from a mixture of Et,O and AcOEt. Mp 140°C; [a]p = -151 (c 1,
CH,Cl,); '"H NMR (250 MHz, CDCl3) 6 : 8.34 (d, J = 8.8 Hz, 2 H), 8.25 (d, J = 8.9 Hz, 2 H),
8.19(d, J=8.9Hz, 2H),8.10(d, J=8.9Hz, 2 H), 5.77 (dt, J = 5.4, 2.8 Hz, 1 H), 5.65 (dd,
J=91,28Hz 1H), 234 (dt, J =9.9, 4.8 Hz, 1 H), 2.11 (m, 1 H), 1.93-1.46 (m, 12 H),
1.08 (m, 1 H), 1.03 (s, 3 H), 1.00 (s, 3 H), 0.83 (s, 3 H); '*C NMR (62.5 MHz, CDCl;) & :
164.2, 163.9, 150.6, 150.6, 135.7, 135.5, 130.8, 130.5, 123.8, 123.6, 80.9, 75.6, 73.4,
53.3, 50.0, 49.6, 48.2, 44.4, 29.2, 28.6, 27.8, 27.0, 21.3, 20.8, 20.3, 12.5; HRMS-ESI : m/z
[M+Na] *calcd for C3oH34N,OgNa: 589.2162; found: 589.2166.

General procedure for the synthesis of alcohols 2 (GP1).

To a solution of Cp,TiCl, (50 mg, 0.2 mmol) and 1,3-cyclohexadiene (0.3 mL) in THF (5
mL) under argon, was slowly added a solution of DIBAL-H (1 M in THF, 2 mL, 2 mmol) at
rt. The resulting mixture was stirred for 4 h at 40°C, then cooled down to -30°C. A solution
of (+)-camphor (152 mg, 1 mmol) in THF (1 mL) was slowly added. The resulting mixture
was stirred for 2 h at -30°C, then, a solution of aldehyde (0.8 mmol) in THF (1 mL) was
added. The reaction was quenched after 2 h of stirring by adding an aqueous solution of
NaOH (10%, 5 mL). After 2 h of stirring, the organic layer was collected and the aqueous
phase was extracted with Et,O (2 x 5 mL). The organic phases were combined, washed
with brine (5 mL), dried over Na,SO,, filtered and concentrated. The residue was purified

by column chromatography on silica gel, eluting with a mixture of PE and AcOEt, to give 2.

(R)-[(S)-Cyclopent-2-en-1-yl](phenyl)methanol 4a '

1Y. Sasaki, C. Zhong, M. Sawamura, H. Ito, J. Am. Chem. Soc. 2010, 132, 1226-1227
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OH

Yield = 85%. Colorless oil; ee = 48%, [a]p = -15.1 (¢ 1, CH,Cl,); '"H NMR (250 MHz,
CDCl;) 6 : 7.35-7.25 (m, 5 H), 5.84 (m, 1 H), 5.38 (m, 1 H), 4.56 (d, J = 6.5 Hz, 1 H), 3.09
(m, 1 H), 2.43-2.23 (m, 2 H), 2.01-1.77 (m, 3 H); *C NMR (62.5 MHz, CDCl;) & : 143.4,
133.6, 131.2, 128.2, 127.3, 126.3, 76.9, 53.9, 32.2, 25.0.

(R)-[(S)-Cyclohex-2-en-1-yl](phenyl)methanol 3a?

Yield = 85%. Colorless oil; ee = 89%; [a]p = -9.1 (¢ 1, CH,Cl,); 'H NMR (250 MHz,
CDCI3) 6: 7.40-7.30 (m, 5 H), 5.82 (dq, J = 10.1, 3.4 Hz, 1 H), 5.47 (dt, J = 10.6, 2.6 Hz, 1
H), 453 (d, J = 6.6 Hz, 1 H), 2.44 (m, 1 H), 2.05-1.89 (m, 3 H), 1.84-1.71 (m, 2 H), 1.55-
1.44 (m, 2 H); *C NMR (62.5 MHz, CDCl;) & : 142.9, 130.3, 128.2, 128.0, 127.3, 126.5,
77.3,42.9,25.2,23.8, 21.1.

(R)-(4-Bromophenyl) [(S)-cyclohex-2-en-1-ylJmethanol 3b?
OH

H
SAGH

Yield = 89%. Colorless oil; ee = 84%; [a]p = -7.1 (¢ 1, CH,Cly); 'H NMR (250 MHz,
CDCl;)6:7.45(d, J=8.4 Hz, 2 H), 7.22 (d, J = 8.3 Hz, 2 H), 5.83 (dq, J = 10.0, 3.4 Hz, 1
H), 5.36 (dt, J=10.2, 2.4 Hz, 1 H), 4.54 (d, J = 6.2 Hz, 1 H), 2.44 (m, 1 H), 2.06-1.92 (m,
3 H), 1.83-1.38 (m, 4 H); 'C NMR (62.5 MHz, CDCl;) & : 141.7, 131.2, 130.8, 128.2,
128.0, 127.5, 121.0, 76.6, 42.9, 25.1, 23.5, 21.0.

(R)- [(S)-Cyclohex-2-en-1-yl](3,4-dichlorophenyl)methanol 3c

Cl

Yield = 55%. Colorless oil; ee = 87%; [a]lp = -8.3 (c 0.9, CH,Cl,); 'H NMR (250 MHz,
CDCl;)6:7.44 (d, J=14Hz, 1H),7.40 (d, J=82Hz, 1H),7.15(dd, J = 8.3, 2.1 Hz, 1
H), 5.87 (dq, J = 10.0, 3.4 Hz, 1 H), 5.39 (dd, J=9.7, 3.1 Hz, 1 H), 4.58 (d, J = 5.8 Hz, 1
H), 2.45 (m, 1 H), 2.11-1.92 (m, 3 H), 1.83-1.39 (m, 4 H); '3C NMR (62.5 MHz, CDCl;) & :

2Y. Yoshimura, M. Ohta, T. Imahori, T. Imamichi, H. Takahata, Org. Lett. 2008, 10, 3449-3452.
3 A. Flahaut, K. Toutah, P. Mangeney, S. Rolan, Eur. J. Inorg. Chem. 2009, 5422-5432.
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143.0, 132.2, 131.4, 131.0, 130.0, 128.4, 128.2, 127.2, 125.7, 75.9, 42.9, 25.1, 23.2, 21.0;
HRMS-ESI : m/z [M]- calcd for C43H43CI,0: 255.0343; found: 255.0340.

(R)-(6-Bromobenzo[d][1,3]dioxol-5-yl)[(S)-cyclohex-2-en-1-ylJmethanol 3d
o}

H
H
0
SBDS
Br o

Yield = 82%. Colorless oil; ee = 84%; [a]p = -21.1 (¢ 1, Et;0); 'H NMR (250 MHz,
CDCI3) 6:7.02 (s, 1H),6.94 (s, 1H), 596 (s, 2 H), 5.86 (dt, J=10.2, 3.4 Hz, 1 H), 5.45
(m,1H),493(d, J=5.4Hz, 1H),2.56 (m, 1H),219 (brs, 1H), 2.04-1.93 (m, 2 H), 1.76
(m, 1 H), 1.58-1.43 (m, 3 H); 3C NMR (62.5 MHz, CDCl3) & : 147.3, 134.9, 130.8, 127.8,
112.4,112.2, 108.2, 101.6, 75.2, 41.0, 25.1, 23.0, 21.2; HRMS-ESI : m/z [M+Na]* calcd for
C14H15BrOz;Na: 333.0102; found: 333.0106.

Methyl 4-[(R)-[(S)-cyclohex-2-en-1-yl](hydroxy)methyl]benzoate 3e*
OH

SRs!
CO,Me

Yield = 75%. White solid; mp 62°C; ee = 87%; [a]p = -7.0 (¢ 1, CH,Cl,); 'H NMR (250
MHz, CDCl3) 6 : 8.02 (d, J = 8.2 Hz, 2 H), 7.42 (d, J = 8.1 Hz, 2 H), 5.93-5.77 (m, 1 H),
5.41 (d, J=10.0 Hz, 1 H), 4.70 (d, J= 5.8 Hz, 1 H), 3.91 (s, 3 H), 2.51 (m, 1 H), 2.03-1.94
(m, 2 H), 1.88 (br s, 1 H), 1.63 (m, 1 H), 1.62-1.44 (d, J = 7.8 Hz, 3 H); '3C NMR (62.5
MHz, CDCI;) & : 147.9, 131.2, 129.5, 129.1, 127.5, 126.4, 76.7, 52.05 43.0, 25.1, 23.3,
21.0, 1 Cis missing.

(R)- [(S)-Cyclohex-2-en-1-yl](pyridin-3-yl)methanol 3f

OH
H
X

l

7

N

Yield = 50%. Colorless oil; ee = 88%; [a]p = -7.5 (¢ 1, CH,Cl,); 'H NMR (250 MHz,
CDCl;) 6 : 8.57-8.20 (m, 2 H), 7.71 (d, J = 7.9 Hz, 1 H), 7.20 (m, 1 H), 5.83 (dq, J = 9.8,
3.3 Hz, 1 H), 5.39 (dd, J = 9.9, 2.8 Hz, 1 H), 4.63 (d, J = 6.3 Hz, 1 H), 3.21 (s, 1 H), 2.50
(m, 1 H), 2.02-1.92 (m, 2 H), 1.78-1.42 (m, 4 H); *C NMR (62.5 MHz, CDCI3) & : 148.0,
134.5, 130.7, 129.9, 127.2, 126.7, 74.7, 42.8, 42.7, 25.1, 23.7, 20.9; HRMS-ESI : m/z
[M+H]* caled for C4,H1gNO: 190.1232; found: 190.1235.

(R)- [(S)-Cyclohex-2-en-1-yl](furan-3-yl)methanol 3g

4 G. P. Howell, A. J. Minnaard, B. L. Feringa, Org. Biomol. Chem. 2006, 4, 1278-1283.
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OH
H
B \ \
(e}
Yield = 83%. Colorless oil; ee = 87%; [ao = -39.6 (¢ 1, EO); 'H NMR (250 MHz,
CDCly) 5 : 7.38 (s, 2 H), 6.39 (s, 1 H), 5.81 (m, 1 H), 5.47 (d, J = 9.8 Hz, 1 H), 4.53 (d, J =
6.6 Hz, 1 H), 2.44 (m, 1 H), 2.04-1.93 (m, 3 H), 1.84-1.72 (m, 2 H), 1.57-1.42 (m, 2 H); 13C
NMR (62.5 MHz, CDCl3) & : 143.0, 139.7, 130.2, 127.7, 127.2, 108.8, 70.2, 41.9, 25.1,

241, 21.1; HRMS-ESI : m/z [M+Na]* calcd for C41H4,0,Na: 201.0891; found: 201.0899.

(R)-[(S)-Cyclohex-2-en-1-yl](1H-indol-2-yl)methanol 3h

Yield = 64%. White solid; mp 129°C; ee = 84%; [a]p = -46 (c 0.4, CH,Cl,); '"H NMR (250
MHz, CDCl;) 6 : 8.41 (s, 1 H), 7.56 (d, J=7.6 Hz, 1 H), 7.32 (d, J = 7.8 Hz, 1 H), 7.21-
7.02 (m, 2 H), 6.35 (m, 1 H), 5.87 (dgq, J=9.9, 3.3 Hz, 1 H), 5.51 (m, 1 H), 4.79 (d, J=6.3
Hz, 1 H), 2.62 (m, 1 H), 2.16 (br s, 1 H), 2.03-1.45 (m, 6 H); 3*C NMR (62.5 MHz, CDCl;) &
: 139.5, 135.6, 130.9, 130.6, 128.1, 127.2, 127.2, 121.2, 120.3, 119.7, 110.9, 99.7, 71.8,
67.9, 41.9, 25.1, 24.2, 21.0: HRMS-ESI : m/z [M+Na]* calcd for C4sH;,NONa: 250.1208;
found: 250.1203.

(S,E)-1-[(S)-Cyclohex-2-en-1-yl]-3-phenylprop-2-en-1-ol 3i°

ORA®

Yield = 80%. Colorless oil; ee = 87%; [a]o = -81 (¢ 1, CH.Cl); 'H NMR (250 MHz,
CDCls) & : 7.45-7.15 (m, 5 H), 6.58 (d, J = 16.0 Hz, 1 H), 6.23 (dd, J = 15.9, 6.9 Hz, 1 H),
5.84 (dq, J = 10.1, 3.3 Hz, 1 H), 5.64 (d, J = 10.1 Hz, 1 H), 4.18 (t, J = 6.4 Hz, 1 H), 2.36
(m, 1 H), 2.06-1.93 (m, 2 H), 1.80 (m, 3 H), 1.62-1.39 (m, 2 H); 3C NMR (62.5 MHz,
CDCly) 5 : 136.7, 131.4, 130.5, 130.1, 128.5, 127.60, 127.6, 126.4, 76.0, 41.8, 25.2, 24.1,
21.2.

(R)-1-[(S)-Cyclohex-2-en-1-yl]-2,2-diphenylethanol 3j

5 E. Gonzélez, L. Mufioz-Hernandez, E. Alicea, B. Singaram, G. W. Kabalka, J. A. Soderquist, Org. Lett. 2015, 17, 4368-4371.
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Z Ph
Ph

Yield = 58%. Pale yellow solid; mp 58°C; ee = 82%; [a]p = +2.1 (¢ 1, CH,Cly); 'H NMR
(250 MHz, CDCI3) 6 : 7.61-7.05 (m, 10 H), 5.91 (dq, J = 10.1, 3.1 Hz, 1 H), 5.68-5.51 (d, J
=10.1 Hz, 1 H), 444 (dd, J = 9.2, 3.7 Hz, 1 H), 4.12 (d, J = 9.2 Hz, 1H), 2.26 (m, 1 H),
2.07-1.96 (m, 2 H), 1.88-1.67 (m, 3 H), 1.60 (br s, 1 H), 1.44 (m, 1 H); '3C NMR (62.5
MHz, CDCI) 6 : 142.2, 141.8, 130.4, 129.4, 128.6 (3 C), 128.1, 126.6, 126.5, 76.3, 54.8,
37.9, 25.0, 21.4, 21.3; HRMS-ESI : m/z [M+Na]* calcd for C,yH,,ONa 301.1568; found:
301.1565.

(S)-4-[(Tert-Butyldimethylsilyl)oxy]-1-[(S)-cyclohex-2-en-1-yl]butan-1-ol 3k
OH

@;MOTBS

Yield = 66%. Colorless oil; ee = 89%: [a]o = -31.9 (¢ 1, CH,Cl); 'H NMR (250 MHz,
CDCly) 5 : 5.83 (dq, J = 9.9, 3.2 Hz, 1 H), 5.58 (d, J = 8.5 Hz, 1 H), 3.67 (t, J = 5.2 Hz, 2
H), 3.55 (m, 1 H), 2.35 (s, 1 H), 2.22 (s, 1 H), 1.99 (m, 2 H), 1.81-1.43 (m, 8 H), 0.90 (s, 9
H), 0.07 (s, 6 H); 3C NMR (62.5 MHz, CDCl,) & : 129.8, 128.8, 74.2, 63.4, 41.3, 30.9,
29.4, 25.9, 23.2, 21.4, 18.3, -5.4, -5.4; HRMS-ESI : m/z [M+Na]* calcd for C1sH3,0,SiNa
307.2069; found: 307.2077.

(S)-1-[(S)-Cyclohex-2-en-1-yl]butane-1,4-diol
OH

To a solution of 2ak (104 mg, 0.37 mmol) in THF (5 mL), was added TBAF-H,0 (184 mg,
0.66 mmol) and the resulting solution was stirred at rt for 2 h; then the solvent was
removed under reduced pressure. The residue was diluted with Et,O (10 mL), washed
with water (2 x 1 mL), dried over Na,SQ,, filtered and concentrated to give the title diol as
a colorless oil (53 mg, 86%). ee = 89%; [a]p = -36.7 (c 1, CH,Cl,); '"H NMR (250 MHz,
CDCl;) 6 : 5.86 (m, 1 H), 5.56 (d, J = 8.5 Hz, 1 H), 3.75-3.54 (m, 3 H), 2.69 (m, 2 H), 2.23
(m, 1 H), 1.99 (br s, 2 H), 1.83-1.41 (m, 8 H); '*C NMR (62.5 MHz, CDCl3) & : 130.4,
128.4, 74.6, 62.9, 41.6, 30.9, 29.7, 25.2, 23.0, 21.3; HRMS-ESI : m/z [M+Na]* calcd for
C1oH1s02Na 193.1204; found: 193.1207.
(R)-[(S)-cyclohex-2-en-1-yl][(R)-2,2-dimethyl-1,3-dioxolan-4-ylJmethanol 3I

8



Prepared according to GP1 using (+)-camphor (152 mg, 1 mmol). Colorless oil; de =
86%; [a]p = -30.3 (¢ 1, CH,CI,); 'H NMR (250 MHz, CDCl;) 6 : 5.84 (dq, J = 10.1, 2.2 Hz,
1 H), 5.57 (dt, J = 10.0, 2.3 Hz, 1 H), 4.22 (m, 1H), 4.03 (dd, J = 8.1, 6.4 Hz, 1 H), 3.77 (t,
J=76Hz 1H),344 (t, J=5.7 Hz, 1 H), 222 (m, 1 H), 2.08 (br s, 1 H), 2.00 (m, 2 H),
1.80-1.64 (m, 3 H), 1.56 (m, 1 H), 1.44 (s, 3 H), 1.38 (s, 3 H); '*C NMR (62.5 MHz, CDCl,)
0 :130.2, 127.5, 109.2, 76.6, 74.5, 66.4, 39.0, 26.6, 25.3, 25.0, 23.5, 20.6; HRMS-ESI :
m/z [M+Nal]*calcd for C1,H»00sNa 235.1310; found: 235.1308.

(S)-[(R)-cyclohex-2-en-1-yl][(R)-2,2-dimethyl-1,3-dioxolan-4-ylJmethanol 3m
OH
H:

Iy

Prepared according to GP1 using (-)-camphor (152 mg, 1 mmol). Colorless oil; de = 88%;
[a]p = +38.5 (¢ 1, CH,Cl,); "H NMR (250 MHz, CDCl3) 6 : 5.89 (dq, J = 9.8, 2.5 Hz, 1 H),
5.50 (d, J=10.0 Hz, 1 H), 4.16 (9, J=6.2 Hz, 1 H), 4.04 (t, J=7.1 Hz, 1 H), 3.95 (t, J =
7.5Hz, 1 H), 3.70 (t, J= 5.6 Hz, 1 H), 2.36 (br s, 1 H), 2.08-1.86 (m, 3 H), 1.83-1.70 (m, 2
H), 1.65-1.50 (m, 2 H), 1.43 (s, 3 H), 1.37 (s, 3 H); 3C NMR (62.5 MHz, CDCl3) 6 : 131.1,
127.3, 108.7, 76.2, 73.8, 65.6, 37.9, 26.6, 25.4, 25.1, 23.0, 20.8; HRMS-ESI : m/z [M+Na]*
calcd for C4,H,003Na 235.1310; found: 235.1303.

(R)-1-[(S)-Cyclohex-2-en-1-yl]-1-(o-tolyl)ethanol 3n

Yield = 58%. Colorless oil; ee = 86%; [a]p = +38.8 (¢ 1, CH,Cl,); 'H NMR (250 MHz,
CDCl;3) 6 : 7.52 (m, 1 H), 7.18-7.10 (m, 3 H), 5.92 (dq, J = 10.3, 3.5 Hz, 1 H), 5.64 (d, J =
10.3 Hz, 1 H), 2.89 (m, 1 H), 2.51 (s, 3 H), 1.97 (m, 2 H), 1.80 (br s, 1 H), 1.73 (m, 1 H),
1.64 (s, 3 H), 1.54-1.24 (m, 3 H); 3C NMR (62.5 MHz, CDCl;) & : 144.7, 134.7, 132.4,
131.3, 126.65, 126.60, 126.55, 125.4, 77.1, 43.7, 27.0, 25.1, 24.2, 22.6, 22.0; HRMS-ESI :
m/z [M+Na]* calcd for C4sH,0ONa 239.1412; found: 239.1411.

(R)-1-[(S)-cyclohex-2-en-1-yl]-1,2,3,4-tetrahydronaphthalen-1-ol 30

9



Yield = 53%. Colorless oil; ee = 86%; [a]p = -17.4 (c 0.7, CH,Cl,); '"H NMR (250 MHz,
CDCl3) 6 :7.53 (dd, J=7.2, 2.0 Hz, 1H), 7.27-7.14 (m, 2H), 7.07 (d, J = 7.3 Hz, 1 H), 5.63
(dg, J = 10.3, 3.4 Hz, 1H), 5.00 (dt, J = 10.3, 2.1 Hz, 1H), 2.91 (m, 1 H), 2.79-2.55 (m, 2
H), 2.05-1.44 (m, 12 H); 'C NMR (62.5 MHz, CDCI3) & : 141.1, 138.1, 129.0, 128.7,
128.2, 126.9, 126.5, 126.3, 74.0, 46.3, 33.0, 30.2, 25.3, 23.4, 22.3, 19.2; HRMS-ESI : m/z
[M+Na]* calcd for C1gH0ONa 251.1412; found: 251.1410.

(R)-1-[(S)-cyclohex-2-en-1-yl]-1-phenyl-4-(trityloxy)but-2-yn-1-ol 3p

Q Ph
HO ///:>h>L i

4 Ph
Yield = 55%. Yellow oil; dr syn/anti =89:11, ee (syn) = 86%; 'H NMR (250 MHz, CDCl3)
6:757(d,J=72Hz, 2H),7.48 (d, J=7.4Hz, 6 H),7.37 —7.16 (m, 12 H), 5.89 (dq, J =
10.2, 3.3 Hz, 1 H), 5.75 (d, J = 10.3 Hz, 1 H), 3.89 (s, 2 H), 2.63 (m, 1 H), 2.31 (br s, 1 H),
1.95 (m, 2 H), 1.74 (m, 1 H), 1.63-1.34 (m, 3 H); '3C NMR (62.5 MHz, CDCl3) & : 143.6,
142.9, 131.3, 128.6, 127.9, 127.8, 127.4, 1271, 126.6, 126.1, 87.8, 87.6, 82.9, 75.1, 53.4,
48.1, 25.1, 23.7, 21.6; HRMS-ESI : m/z [M+Na]* calcd for C3sH3,0,Na 507.2300; found:
507.2295.

General procedure for the palladium-mediated retroallylation / coupling reaction.
Synthesis of compounds 5 (GP2).

A dry flask was loaded with anhydrous Cs,CO; (279 mg, 0.85 mmol) and heated with a
heat gun for 2 min under reduced pressure. Pd(OAc), (19 mg, 0.08 mmol) was next added
and the flask was filled with argon by using the standard Schlenk technique.
Tritolylphosphine (104 mg, 0.34 mmol) in toluene (1 mL) was added and the resulting
mixture was stirred for 10 min. A solution of 1¢ (100 mg, 0.43 mmol) and aryl bromide
(0.43 mmol) in toluene (1 mL) was added and the mixture was stirred at reflux for 12 h.
the mixture was cooled down to rt, then water (2 mL) and hexane (2 x 2 mL) were added.
The aqueous layer was extracted with Et;,O (2 x 5 mL), the organic phases were
combined, dried over Na,SO,, filtered and concentrated under reduced pressure. The

residue was purified by column chromatography on silica gel to give 3.

(S)-Ethyl 1',2',3",4'-tetrahydro-[1,1'-biphenyl]-2-carboxylate 5a.

10



EtO,C ‘

Yield = 55%; colorless oil; [o]o = -35 (¢ 0.5, CH,Cl,): 'TH NMR (250 MHz, CDCl3) & : 7.79
(d, J=7.7Hz, 1H),7.43 (dt, J=7.4,2.0 Hz, 1 H), 7.36 (d, J = 7.3 Hz, 1 H), 7.23 (td, J =
7.4,2.1 Hz, 1 H), 5.91 (dg, J = 10.1, 3.0 Hz, 1 H), 5.65 (d, J = 10.1 Hz, 1H), 4.36 (q, J =
7.0 Hz, 2 H), 4.25 (m, 1 H), 2.22-2.04 (m, 3 H), 1.79-1.59 (m, 2 H), 1.50 (m, 1 H), 1.39 (t, J
= 7.0 Hz, 3 H); '3C NMR (62.5 MHz, CDCl,) & : 168.1, 147.3, 131.5, 130.4, 130.2, 130.0,
128.9, 128.4, 125.7, 60.9, 37.9, 32.2, 25.0, 21.3, 14.2; HRMS-ESI : m/z [M+Na] * calcd for
CisH150.Na 253.1204; found: 253.1198.

(S)-Ethyl 1',2",3",4'-tetrahydro-[1,1'-biphenyl]-4-carboxylate 5b

‘ CO,Et

Yield = 66%; colorless oil; [a]p = -62.5 (¢ 1, CH,Cl,); 'H NMR (250 MHz, CDCI3) & : 8.00
(d, J=8.2Hz, 2 H), 7.31 (d, J = 8.2 Hz, 3H), 5.96 (dq, J =9.8, 3.1 Hz, 1 H), 5.72 (d, J =
10.0 Hz, 1 H), 4.39 (q, J= 7.1 Hz, 2 H), 3.49 (m, 1 H), 2.18-1.99 (m, 3 H), 1.84-1.53 (m, 3
H), 1.41 (t, J = 7.1 Hz, 3 H); '3C NMR (62.5 MHz, CDCl5) & : 166.7, 152.0, 129.6, 129.2,
129.0, 128.3, 127.7, 77.1, 60.7, 41.8, 24.9, 21.0, 14.3; HRMS-ESI : m/z [M+Na]* calcd for
CisH1g0O2Na 253.1204; found: 253.1207.

(S)-2-(Cyclohex-2-en-1-yl)pyridine 5c.

l\
N~

Yield = 46% ; colorless oil; [o]p = -64.5 (¢ 0.5, CH,CL,); 'H NMR (250 MHz, CDCly) & :
8.55 (d, J = 3.9 Hz, 1 H), 7.61 (td, J = 7.7, 1.9 Hz, 1 H), 5 7.20 (d, J = 7.8 Hz, 1 H), 7.11
(m, 1 H), 5.95 (dg, J = 7.6, 2.3 Hz, 1 H), 5.80 (d, J = 10.0 Hz, 1 H), 3.60 (m, 1 H), 2.17-
2.01 (m, 3 H), 1.81-1.61 (m, 3 H); 3C NMR (62.5 MHz, CDCl3) 5 : 165.3, 149.2, 136.3,
128.8, 128.6, 121.7, 121.0, 43.9, 30.6, 24.9, 21.0; HRMS-ESI : m/z [M+H]* calcd for
C11H1uN 160.1126; found: 160.1120.

(S)-(1',2',3",4'-Tetrahydro-[1,1'-biphenyl]-2-yl)methanol 5’a
11



o

To a suspension of LiAlH,; (22 mg, 0.58 mmol) in Et,O (2 mL) was slowly added a solution
of 5¢ (67 mg, 0.29 mmol) in Et,O (2 mL) at 0°C, and the resulting mixture was stirred for 2
h at rt. An aqueous solution of NaOH (10%, 2 mL) was carefully added at 0°C. The
aqueous layer was extracted with AcOEt (3 x 2 mL), the organic phases were combined,
dried over Na,SO,, filtered and concentrated. The residue was purified by flash column
chromatography to give 5’a (45 mg, 85%) as a white solid, mp 59 °C; [a]p = -72 (¢ 0.2,
CHCI;); '"H NMR (250 MHz, CDCl3) 6 : 7.37 (d, J = 7.0 Hz, 1 H), 7.32-7.16 (m, 3 H), 5.92
(dg, J=10.0,3.4 Hz, 1 H),5.65(d, J=10.2 Hz, 1 H),4.78 (d, /=125 Hz, 1 H), 4.71 (d, J
=124 Hz, 1 H), 3.73 (m, 1 H), 2.08 (m, 3 H), 1.85-1.41 (m, 4 H); 'C NMR (62.5 MHz,
CDCI3) 6 : 144.7, 137.8, 130.4, 128.4, 128.2, 128.0, 126.2, 63.0, 37.2, 32.0, 24.9, 21.4;
HRMS-ESI : m/z [M+Na]* calcd for C13H1sONa 211.1099; found: 211.1096.

(1S,2S,4R)-2-[(R)-Cyclohex-2-en-1-yl]-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol 1b
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3 5. 19,746 BV 0.3898 12600.9854 508.3201  42.4934
304 22421 W 0.3923 22432280 88.9308 7.4465
% 23.857 VB 0.4362 128563.5889 456.9222  42.6680
2 54 30.108 BB 05210  2226.8665 66.7917 7.3922
204 =i s
1,54 ] =
1ﬂ- Lt | =
ma S ) R
Fy | | S 4. | e e g A
] ! T ! 1 L] 1 ¥ 1 | ] 1 1 1 1 L T T T T T T T T T T T T T T T T T
1 S E-ﬁTB910'11T2|3HT51E1'?IB1920212223?#25?8??23?9303132
Time [min] :
AT 0. So=290.4 Rel=360.100
x19 5.
6.5 l
Signal: DAD1 D, Sig=230,4 Ref=360,100
6.0 RT [ralis) Type  Widih Area Haight Arua¥
[min]
584 20,237 BB 04126 179355723 661.0008 89.0420
24,854 BB 04508  1501.2726 52.0108 7.4531
5.04 i 31.245 BB 05300  705.9692 209060  3.5048
4.5-
404
7 s
3.0+
2 5+
204
i
1.5 H
1.0 i ‘ :
0.5 i ] =
di AL Jos ] _ J S 1 _EL ) P
d 2 4 6 & 10 12 14 16 18 20 22 24 26 28 20 32 34 36 30 40
Timea [min]

(R)- [(S)-Cyclohex-2-en-1-yl](3,4-dichlorophenyl)methanol 3c

41




!10_2 CasE D Siy=230.4 Ref=380.150 W =
(-~ ©
70 = =
Signal: DAD1 D, Sig=230,4 Ref=360,100 © g
6.0 RT [min} Type Width Area Haight Area%
5.0 [rir)
- 18.485 BB 0.3359 15678.7920 7203228  42.1699
3 40 20,027 BV 0.3835 156906367 6366757 422017
4.0 21.320 VB 0.4038  2934.9170 112.7047 7.8938
20 24.993 BBA 0.4570 28757212 98.3970 7.7346 o 2
. = -+
o 3
A A K
e i -
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26
Time [min]
_;_1_“'3 DA O, Sig=2. R = i R 75
o] ®ienal:  DAD1D, Sig=230.4 Ref=350,100
] RT [min! Typa Widih Arga Hedght Arga%
o8 [min] L
1 18.109 BB 0.3606 27180.3184  1154.8739  86.9771
g 0.6 19.899 BB 03534  1900.3215 84.1782 6.0810 !
24.721 BB 04187  2169.3311 80.4331 69419
0.4 ’ 5 -
o
& i
024 \ ‘.'.‘ t-r4
12 e S e ) ; g ._a..-. - :r..r..":.\_-.._..._
T T T T T T T T T T T T T T T T T | P T T T T T T T
¢ 1 2 3 4 B 6 F 8 8 10 11 12 13 14 15 16 :? 13 19 20 21 22 23 24 25 26 27 28 29 30 M
Time [rmin]

(R)-(6-Bromobenzo[d][1,3]dioxol-5-yl)[(S)-cyclohex-2-en-1-yllmethanol 3d

42



DAD1 D, Sig=230,4 R«;i=1'560,1 00 {D:’LUI.WR?S‘I Z\D'ATMCOFFINETNC:E‘B-G_NQHS 2016-04-01 16-24-17.0)
mAL | f?
~ o
J 3 o]
600 Signal: DAD1 D, Sig=230,4 Ref=360,100 1 ®
RT Imin] Type Width Area Heigit Area’s n
] [min] |
500 5.748 BV 0.1047 4265.1831 632.5124 47.7028
] 6.156 VW 0.1136 42925269 584.8784 48.0086
6.843 VB 0.1316 194.1260 22.7292 2171
400 7.395 BB 0.1425 189.3309 20.7321 2.1175
00- |
m E |}
1
K |
100 ] I/
] | |
“w ~
o :II s —_ (I E £ \ _f_/p\.. ..'A...r_._m SRS
[ T T ™ T T " TR T T 5
0 1 2 3 4 5 8 7 8 m
DAD1 D, Sig=230,4 Ref=360,100 (D:WMR7TIH2DATA\COFFINETWC402-2 2016-04-22 11-37-31.D)
mAU | 5
1000 T
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mauU] x
I e |--eemneoev e <o |
800 1 5.697 BV  ©.1066 7205.71729 1043.09814 §7.9293
2 6.897 W 9.1215 639.13867 79.73939 7.7992
3 7.3e9 BB 9.1495 350.04487 39,09523 4.2715
600
400 -
200+
A ’\/;\ ~
0 T i .~
T —r T r - (S s e e s s S r B PR
a 1 2 3 4 8 6 7 8 il

Methyl 4-[(R)-[(S)-cyclohex-2-en-1-yl](hydroxy)methyl]benzoate 3e

43



il
w gt

RT imin] Typs

31.609 BB
35.208 BB
37.371 BB
39.490 BB

e e e

DAD1 D, Sig=220,4 Ref=360,100

width Area

iimia)
0.6116
0.6896
0.6954

0.7278

4203.3745
4145.1152
513.2082
538.3339

Helgi

44.7166
44 0968
5.4596
5.7269

107.1773
93.7938
11.1415
10.8322

n
o

o

=l
Lo
f=1

24
Time [min]

x10 2
21-
204
1.94
1.8
1.74
1.6
1.5
1.4+
1.34
1.2
1,94
1.04
Q.94
0.8+
0.7+
064
0.5
044
0.34
0.2
0.14

DADT D

Sn=220 4 Rel=360_ 100

—

ke,

DAD1 D, Sig=220,4 Ref=360,100

Wielth Araa

[min]
0.6064
0.6706
0.7279

Signal:

RT Imin] Tyne Haight Arsath

87.0825
6.4164
6.501

201.7965
13.3366
12.0124

7859.6118
579.1108
586.7559

31.684 BB
35.381 BB
39,638 BB

0.0+

28

a5
Time [rmin]

(R)- [(S)-Cyclohex-2-en-1-yl](pyridin-3-yl)methanol 3f

44




1104 DAL B, 5754, 4 ReA=000 100
108+ signat:  DAD1 B, Sig=254,4 Ref=360,100

100+ RT [mind Type \idth Area Halght AreeSe

G5 [min]

a0 4 42,963 BB 0.8950 791.6461 13.4825 7.6052

854 50.512 BB 1.0799  4410.2085 63.2173 42.3679

80 - 54.934 BV 11738 44120171 58.2403 42.3853

754 58.117 VB 1.2424 795.4317 9.6423 7.6415 ¢

m J i

35+ i

30 \ \

25 ; ;
204 f -

o
] /
10+

40 41 42 43 44 45 45 47 48 49 50 51 52 53 B4 55 56 57 58 59 60
Time [min]

1054 Signal: DAD1 B, Sig=254 4 Ref=360,100

100 HT [min] Type Width Arca Height Area%
1 - [min]

i 49.442 BB 1.0848  5551.8984 80.1028 88,6937

= 54.296 BV 1.0151 366.2698 5.0127 5.8833

r

n 57.113 vB 1.1149 339.4620 4.2014 5.4230

B
3 &
L ¥
—
——— .
————— =l

i,

. | k 5
15+ ] & L
o / P e o v

40 41 42 43 44 45 48 47 48 49 S0 651 2 &I b4 66 6B 67 68 B9 GO
Time [min]

(R)- [(S)-Cyclohex-2-en-1-yl](furan-3-yl)methanol 3g

45



OH

Ul
oz

g

3

[
(=]

DAD1 D, Sig=230,4 Ref=360,100 {D\UMR7312\DAT A\COFF INETWAC383-7 2016-03-31 17-23-40.D)
mAU
50 Signal 1: DAD1 D, Sig=23@,4 Ref=366,100
Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU®s] [mau] % %
40+ el B I R e |-emmmmeee |--mm---- | e
] 1 24.434 BB 9.4099 083.48284 37.12775 49.9703 g
2 26.280 BB 0.4703 084.57147 32.60165 50.8297 A ®
sn.—
m-
10
A b A
a !5 10 15 _ZII! a[ﬁ : ' i
DAD1 D, Sig=230,4 Ref=360,100 {DAUMR7312DATAVCOFFINET\MCADT-2 201604 23 14-20-10.0
mAL §
180 - r
140: Peak RetTime Type Width Area Height Area
# [min] [min]  [mAU*s] [maU] %
12{]_- ""] """" I""I """" J """""" I """"""""""
1 24,768 BB ©.5378 5646.38477 163.14083 93.4910
] 2 26.885 BB ©.4310 393.11218 14.37928  6.5890
100
80

=
¢.¢_‘_§_...4 el ) g N e

(R)- [(S)-Cyclohex-2-en-1-yl](1H-indol-2-yl)methanol 3h
46



DAD1 B, Sig=254.4 Ref=360,100 (D:\UMR7312\DATA\COFFINET\MC-J2-7 2016-04-27 14-31-31.D)
mAlU J Peak RetTime Type Width Area Height Area
1 # [min] [min]  [mAU*s] [mAU] %
2007 |- R [----eee- [=nnnemeen [-=-ne--- |
175 2 1 7.871 W  ©.1642 952.2887@ 90.91747 49.6685
150 = 2 8.217 VB  ©.1741 964.99878 85.20592 5@.3315
1253 5 S
100 4 ~ P
753 £3 £\
o / .\ Jf \
g / o \
: o . " .= -
= T f= " ST L N A T 1 T
| K B.5 7 7.5 8 85 9 9.5 _miry
DADA B, Sig=254,4 Ref=360,100 (D:\UMR7312\DATA\COFFINET\WC-405 2016-05-03 16-33-41.0)
i)
mAU 3 signal 1: DADL B, $ig-254,4 Ref=360,100
1200 ¢
Peak RetTime Type Width Area Height Area ol
1000 5 #  [min] [min]  [mAU*s] [mAU] % =
800 - ] B e ettt R B R | ~,
1 7.023 BB  ©.1428 61.08894  6.67286 ©.5816 / \
600 2 7.573 BV  @.1446 93.59187  9.87417 ©.8911 ."' |
3 3 7.849 W @.1564 657.18488 64.76727 6.2571 I.' '\
400 - 4 8.179 VB 90,1766 9691.18742 852,59778 92.2701 / \
] 5 |
200 - & 2 & /
Q n ~ N
0 —t Lina SNEENE e R i ol .~ PR ST
T T P : i L ;
6 6.5 rd 7.5 8 8.5 9 9.5 min

(S,E)-1-[(S)-Cyclohex-2-en-1-yl]-3-phenylprop-2-en-1-ol 3i
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DAD1 B, 5m=254 4 Rel=360 100 (D \UMRTI12IDAT A\COFFINETIMCO81 2076-05-10 14-59-08.D)

‘ mAU g
] Signal:  DAD1 B, Sig=254,4 Ref=360,100
600 | RT [rin] Type Width Aran Haight Area% |
. [minj
[ 22475 BV 0.4723 21102.8789 654.3165  47.2102
24,424 VB 0.4455 12558828 43.4119 2.8096
500 ! = 26611 BB 0.7073 21133.1680 4212539  47.2780
] ' o 32.191 BB 0.6209  1207.8568 29.5501 27022
' o™
400 !
] 1 |
1 I
300 , A
ZOO-J
'] I| |
i | |
100 % ”
| 1 w o
1' | :
n-l — =) :
|20 2 24 26 28 30 12 34 i
DADT B, Sig=254,4 Ref=360,100 {D:\UMR7312\DATA\COFFINET\MG400 2016-05-10 12-35-25.0)
mALt ]
0
] Signal 1: DAD1 B, Sig=254,4 Ref=360,1e€
m_
Peak RetTime Type Width Area Height Area
| # [min] [min] [mAU*s] [mAu] %
260 ] EESRE ol [~memmmee | --memmeee [emeenae 1
1 22.668 BB ©.4358 1.85576e4  364.58081 88,8925
200_' 2 27.716 BB 8.5158 725.41449 21.38454 6.1878
1 3 32.297 BB 8.5858 593.80542 15.19747  4.9997
150—‘
100 |
50- ’ o :
r k 8
J - %
0 : T 1 /:/x-— . -_/I i — e ———]
5 p = T S N 'S e

(R)-1-[(S)-Cyclohex-2-en-1-yl]-2,2-diphenylethanol 3j

48



[ rr2]oePTE

1151
1104
1.05-
1.00-
0.95-
0.60-
0.654
080
075
0 70+
0.65-

g 0.60
0,55
0.50
0 454
0404
0.35
0304
0254
0204
0.15-
0,104
0.054

] Signai:
RT [min} Type

6.325 BV
6.588 VB
7.020 BV
7.401 VB

T

Wiedth

frrrin]
0.1128
0.1113
0.1410
0.1521

DAD1 B, Sig=254,4 Ref=360,100

Area

25.4583
24,6859
1040.3926
1041.9434

0.004

Height

3.5036
3.4565
1113530
104.6947

Area%%

1.1938
1.1576
48,7879
48.8606

T
3

T
4

5

_L._._.._.__._J"r.‘-\ DI _AMII ..L._
6

7

B g 10

Tirne [rmin]

14

15

DADT B, Sig=254 .4 Ref=360,100 (DA\UMR7312DATAICOF FINET\MC434 2016-07-06 17-29-18.0)

Signal 1: DAD1 B, Sig=254,4 Ref=360,100
=1 Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s]
] R [----1------- R R J-emeeees r
1 1 7.004 BV @.1438 2084.66724 221.43188 98.6277
2 7.398 vB @.1518 215.58672 21.71668@ 9,3723

(S)-1-[(S)-Cyclohex-2-en-1-yl]butane-1,4-diol

49



OH

o T

OH

T DOADHT B, Sigea00 4 Mel=300,100 (G UMATH S0AT AL OFFINET MGE 13 2018-05-23 06-88-27.0}

! 1mé \ R
| M\ 7

- ———————— <
Peak RetTime Type Width Area Height Area

1 54.935 BV ©.7513 4678.54199  73.43497 50.6180
2 57,315 MM T 1.1878 4564.29834 64.94315 49,3820

[ DADT 2. Gg=200.d Ret=350, 100 (D UMRT I Z0A T AGOF FINETIMCAT 2016-06-23 13-36-16.00
mall | =
| i 3 aF
B RF\
| il
| -ﬂf
00+ {
] | \
]
| { !
| i ! |
| 80| { \
! | \
1 | |
. | \
Lo
1
40 1
]
E
Ful 1 |
| $¢§
{ ; )
< 5 ¥
o
50 = I =

Signal 1: DAD1 B, Sig=200,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
I

1 55.978 MM T ©.7912 461.99271 9.73145 5.2827
2 57.631 MM T 1.2817 8417.87793 109.46446 94.7973

(R)-1-[(S)-Cyclohex-2-en-1-yl]-1-(o-tolyl)ethanol 3n
50

1]



Signal 1: DAD1 D, Sig=230,4 Ref=360,1e0
80

J Peak RetTime Type Width Area Height Area | | |
#  [min] [min] [mAU*s] [mau] % | [
e Rl Rt EESEEETY PR SRt PERPPEETTE] PERPPERE) [ 1]}
80 - 1 4.718 BV  9.1486 1129.33325 128.36996 49.6449 .| i .I .
2 5,879 VB ©.1377 1145.48767 131.45334 50.3551 (L[ |
] o
i ‘ |
an - ‘
H n |
| | e
2 A
[111
| | 1 |
i ,I :', | !
VLN A6 § 1 N — |
e 1 2 3 4 5 6 mir
DAD1 D, Sig=230,4 Ref=360,100 (DAUMR7312DAT ACOFFINET\WMMOZ 2016-09-14 11-52-37.D)
mAL §
80 o
] I
70 Signal 1: DAD1 D, Sig=230,4 Ref=360,16@ |'
] Peak RetTime Type Width Area Height Area | |
60 #  [min] [min]  [mAU*s] [mau] % [
] R B S B B T ) PR T | [
] 1 5.016 BV  0.1542 57.74897  6.00261 7.9600 (1
2 5.506 VB ©.1489 76@,22760 81.46329 92,9400 I
] A
- |
a0 I
|
|
201 |
] f
|
w |
10 5 |
|'I|I ',‘3 il
JII| \ ,J'. 'y l'l
o4+— N S T SN PNRRRY TP i St ey -
T T - T T T T T T T T T -
" 1] 1 2 . 3 4 [i] mir

(R)-1-[(S)-cyclohex-2-en-1-yl]-1,2,3,4-tetrahydronaphthalen-1-ol 30
51



| DAD1 D, Sig=230.4 Ref=360.100 (DAUMRT3T2IDATA\COFFINETST 2016-09-08 144122.0)

mALl i
20
1?_5—:
15—i
12,5
10 7]

75+

Signal 1: DAD1 D, Sig=230,4 Ref=36@,1008

Peak RetTime Type Width Area
#  [min] [min]  [mAU*s]
Rl ERRE e P [=meeeneee |=mmmmmeee- |-oeeeee |
1 11.218 BV 8.3688 487.61188 21.32464 58.6373
2 12,879 vB ©.4152 475.33783  18.29187 49.3627

x18 4 |
3.4
324
30+
28

Signal:

RT [min] Type Width

DADT 11 Sig=200.4 Rel=i60 100

DAD1 D, Sig=230,4 Ref=360,100

Area Area%

Height
[min]

2.6+
244
224
2.0
% 184
1.6
1.4+
1.2
1.04
0.8+
0.6+
0.4
0.2
0o

11.622 BB
12.607 BB

0.3390
0.3692

733.1392
53.1996

34.6252
1.9814

93.2345
6.7655

-0.2

]

b

Chd
-8

7 8
Time [man]

.p_
=

(R)-1-[(S)-cyclohex-2-en-1-yl]-1-phenyl-4-(trityloxy)but-2-yn-1-ol 3p

52



DAD1 D, 51g=230.4 Ref=360,100 (DAUMR7312\DATACOFF INET\J58 2016-09-14 10-56-56.0)
AU o~
'"Bo_ signal 1: DAD1 D, Sig=230,4 Ref=360,10@ =
] N 5
] Peak RetTime Type Width Area [ g
70 # [min) [min] % I h
R ROLTRLE fzsmn frmrmras Jesmnommas | emmmn e | smemnm=- I "l
] 1 22.114 BB ©.7458 3894.33545 81.45382 43.4278 | A
] 2 25.101 BB ©.8256 3876.53857 70.48959 43.2286 | | [
] 3 29.493 BBA 1.2226 1196.66809 12.87161 13.3444 | | |
50 i | |1
i | ||
: i | |
40 i | | I
] Ii | | |
] i [ ] .
' | | !
@ ‘ || | >
| | *x
| [ ,- 2
10 ] | | | | | /"._"
] | | | |
] | A T | \
1 | ] | v 5
ol N o - N \
] T T T T T l
0 5 10 15 20 25 30 miry
DADT D, Sig=2304 Rél=§60.?00 tD:\UIT\ﬂR?:i!2‘15ATMCOFFINETHER&?-#-WHELK—B 2016-09-14 10-20-07.0)
| mau &
| ;
| signal 1: DAD1 D, Sig=230,4 Ref=360,100 (1
200 - (Ml
i Peak RetTime Type Width Height Area ‘ |
#  [min] [min] [mau] % I |
memm]eemene- e B l===n== [-=-==emne- |==mnnr-- [
1 22.736 BB ©.8490 1,37620e4  235.06364 74.4992 [
150 2 26.447 BB 0.8856 1918.18539 16.60089 5.5119 |
3 29,933 BBA 1.8691 3692.48682 50.38093 19.9890 i \
[i]
100 ~ i[ |
b (|1 :
I| |I '
[ o
Eod &
f | =23
50 i |I II ":'\
4 il II [ [ Y
| f | 3 A
| { I 53
Ei! i \"- .-"’"\
1 |U! ¥ \\__ . 4 \
Dj— LR | |7, O Ly VR CARE Ty SN PR 1 0 s
I y T T T =T i 2 T T
i) 5 10 15 20 25 30 min

(S)-Ethyl 1',2',3',4'-tetrahydro-[1,1'-biphenyl]-4-carboxylate 5b

53




x10 21
2.7
26
2 54
244
2.34
224
214
2.0
1.8+

18
1.71\
18
1.5+
% 1.4-
= 1,34
724
1.4
1.04
0.8
084
0.7-
0.6-
0.54
0.4+
0.3+
0.2-

0,14
0.04—

e

DAD1 B, Sig=254,4 Ref=360,100

Width
[rvin]

0.1076
0.1191

Signal:

RT fmin] Type Area Helgint

257.0443
235.7669

1798.7598
1800.4210

6.480 BB
7.038 BV

Area% |

49.9769
50.0231

-

Time [min]

0.75+
0704
065+
0.604
0.554
% 0.50
0.45
0.40
0.35+
0.30-
0254
0.20-
015
0.104
0,05+

Signal: DAD1 B, Sig=254,4 Ref=360,100
RT imin] Type Width Area
[min)
0.1089 730.3443
0.1208 7357.4194

Height

105.3464
944.8899

6.455 BB
6.989 BV

000

Area%

9.0302
90.9698

-

]

(s
4

T T T #_.-: “_‘:“ —
8 <] T 8 8

Time [min]

(S)-2-(Cyclohex-2-en-1-yl)pyridine 5c.
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AS
=

N
[ DAD1 B, Sig=254,4 Ref=360,100 (D:\UMR7312\DATA\COFFINET\MC423 2016-06-10 16-22-20.D) . e
mAU 7 =
- ] i |
70 3 |
4 i
1 (3]
60 - Signal 1: DAD1 B, Sig=254,4 Ref=36@,100 f/\
Peak RetTime Type Width Area Height Area \1
50 #  [min] [min]  [mAU*s] [mAu] % \
e e B |-nsmneaees [--ene | | |
1 27.581 BE  ©.4751 2256.23315 72.88811 50.8083 | |
401 2 29.408 BBA @.5276 2255.48884  65.52987 49,9917 {4 [ |
| I' )
| !| | \
| : \
30 I | |
| | |
| [ 1
i | 1
20 - | |
1 _ '. .' \
| | 1
] | | | |
10+ .'I I". :_\‘
| Y 1
0 B ISR 1 — AR
= J T T T
L 20 22 24 26 28 30 i
DAD1 B, Sig=254.4 Ref=360,100 (DUMR7312\DATACOFFINETMC420 2016-06-10 16-55-20.10) ‘ !
ALk 2 .: :‘
] |
200 |
|
175 Signal 1: DAD1 B, Sig=254,4 Ref=360,100 ‘
] Peak RetTime Type Width  Area Height  Area
s ] #  [min] [min]  [mAU*s] [mau] % |
1 ,_-_| ...................................... |==mmmmne
125 1 27.394 BB @.5387 7777.58185 213.63725 92.7365 |
] 2 29.727 MM T ©.5538 6@9.71@45 18.37488 7.2695 ';I
100 -] | Iiﬁ
75 ;' \
] 1
1 |
50 | | >
] | | 5 &
| | Y i
25 | L &
1 | 3 .
2 /'II S 4 | & TR
o i PR |
i 3 - |
20 : 2|2 2|4 Zlﬁ_ 28 30 min

(s)-(1',2',3',4'-Tetrahydro-[1,1'-biphenyl]-2-yl)methanol 5’a
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HO

%10 24
1.05-
100
0.95-
090
0BS54
0.80-
0751
070+
0.65-
060
0.56-
050
0.454
040+
0351
0.30-
0.254
0 20
0 154
0.104
0054 |
000 M

DAL C Si

Signat:

DAD1 C, Sig=220,4 Ref=360,100

RY [min] Tyos Width AlGs Halgit Ares

-t ]

fin?
2.4876
3.3062

49.6367
50.3633

99.2960
69.4823

19265.6289
195476582

33.118 BB
40.852 BB

—

|I il —— —:_

e —_—

02 4

g

8 10 12 14 16 18 20 22 24 26

=0 T T i, =T
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