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1. General

NMR spectra were recorded on a Varian spectrometer (300 MHz for 'H, and 100 MHz for
C). Chemical shifts are reported in & ppm referenced to an internal SiMe, standard for 'H
NMR and chloroform-d (8 77.16) for °C NMR. HPLC was performed on a JASCO 2000
instrument by using Daicel chiral columns.

2. Synthesis of ligands.

Q Q
Ey LIHMDS \ .S,
/\/BI' " H2N S,|< _ VP \/\N /ﬁ
rt H
90% la

Under N, atmosphere, 2 mL of LIHMDS (1 M in THF, 2 mmol) was added to a solution of
(R)-tert-butanesulfinamide (121 mg, 1 mmol) in 5 mL THF at room temperature. After 15
minutes, allyl bromide (1.6 mL, 2 mmol) was added to the mixture and the reaction was
stirred for 2 hours at room temperature. When the reaction was complete, 10 mL of water was
added. The solution was extracted with ethyl acetate, dried over anhydrous Na,SO,, and
concentrated under reduced pressure. Purification by flash column chromatography gave the
product 1a as colorless oil (145 mg, 90% yield).

o) 0
T Ti(OEY), I
N .S, , N, S
ARG 4+ N AN S
NaBH, H
1b-1i

Typical procedure for 1b: A solution of cinnamaldehyde (1.9 mL, 15 mmol),
(R)-tert-butanesulfinamide (1.21 g, 10 mmol) and Ti(OEt)4 (4.1 mL, 20 mmol) in 30 mL THF
was heated to reflux for 4 hours. Then the reaction was cooled to room temperature and
NaBH, (1.52 g, 40 mmol). The mixture was stirred at room temperature for additional 2 hours.
When the reaction was complete, methanol was added dropwise until there was no bubble.
The mixture was poured to 30 mL of brine, stirred for a while and filtered. The filtrate was
extracted with ethyl acetate, dried over anhydrous Na,SO4, and concentrated under reduced
pressure. Purification by flash column chromatography gave the product 1b as a white solid
(2.15 g, 91% yield).

3. General procedures for Rh-Catalyzed 1,4-additions.

Under N, atmosphere, a solution of [RhCI(C,H,),], (1.5 mg, 0.00375 mmol of Rh), 1b (1.8
mg, 0.0075 mmol), and arylboronic acid (0.60 mmol) in 0.5 mL of dioxane was stirred at 40
°C for 30 min. To this mixture were added the o,B-unsaturated carbonyl compounds (0.25
mmol) and then aqueous K;PO, (83 uL, 1.5 M, 0.125 mmol). After being stirred at 40 °C for
0.5-1 h, the mixture was concentrated under reduced pressure. The residue was purified by
silica gel column chromatography to afford the corresponding addition product 3.
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4. Characterization data of ligand compounds.

?
\/\N/S.,,|<
H
la

'H NMR (300 MHz, CDCl;): & 1.23 (s, 9H), 3.29 (s, 1H), 3.67-3.86 (m, 2H), 5.16 (dd, J =
10.2, 1.2 Hz, 1H), 5.27 (dd, J = 17.1, 1.5 Hz, 1H), 5.85-5.98 (m, 1H); *C NMR (100 MHz,
CDCly): & 22.67, 48.20, 55.78, 117.12, 135.30; ESI-MS: 162.0 [M + H]", 322.9 [2M + H];
HRMS (ESI) for C;H;sNOSNa [M + Na]: calcd 184.0772, found 184.0764.

Q
N -S.,
N ,<
©/\/\H
1b

'"H NMR (300 MHz, CDCLy): & 1.24 (s, 9H), 3.35 (t, J = 5.7 Hz, 1H), 3.82-4.01 (m, 2H), 6.25
(dt, J = 15.9, 6.6 Hz, 1H), 6.58 (d, J = 15.9 Hz, 1H), 7.24-7.39 (m, 5H); *C NMR (100 MHz,
CDCLy): & 22.74, 47.97, 55.88, 126.55, 127.89, 128.67, 132.66, 136.51; ESI-MS: 238.0 [M +
H]', 475.0 [2M + H]"; HRMS (ESI) for C;3H;,NOSNa [M + Na]": caled 260.1085, found
260.1070.

Q
X -S.,
NS
Ioha
MeO
1c

'"H NMR (300 MHz, CDCLy): § 1.24 (s, 9H), 3.34 (t, J = 5.4 Hz, 1H), 3.80 (s, 3H), 3.83-3.98
(m, 2H), 6.11 (dt, J = 15.6, 6.6 Hz, 1H), 6.52 (d, J = 15.6 Hz, 1H), 6.85 (d, J = 8.1 Hz, 2H),
7.31 (d, J = 8.4 Hz, 2H); °C NMR (100 MHz, CDCls): § 22.75, 48.13, 55.37, 55.86, 114.07,
124.26, 127.76, 129.29, 132.22, 159.43; ESI-MS: 267.9 [M + HJ, 535.0 [2M + H]'; HRMS
(ESI) for C14,H»,NO,S [M + H]": caled 268.1371, found 268.1360.

Q
N .S.,
N ’<
/©/\/\H
F3C
1d

'"H NMR (300 MHz, CDCLy): § 1.25 (s, 9H), 3.72 (t, J = 5.4 Hz, 1H), 3.85-4.03 (m, 2H), 6.36
(dt, J = 15.6, 6.3 Hz, 1H), 6.61 (d, J = 15.6 Hz, 1H), 7.46 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 8.1
Hz, 2H); °C NMR (100 MHz, CDCls): § 22.59, 47.65, 55.89, 125.39, 125.43, 125.46, 126.60,
129.51, 130.86, 140.00; ESI-MS: 306.0 [M + HJ, 610.9 [2M + H]"; HRMS (ESI) for
C14H,oFsNOS [M + HJ'": caled 306.1139, found 306.1124.

?
MeO N _S.,
NS
H

MeO
OMe 1¢

"H NMR (300 MHz, CDCls): & 1.25 (s, 9H), 3.47 (s, 1H), 3.84 (s, 3H), 3.87 (s, 6H), 3.84-4.00
(m, 2H), 6.19 (dt, J = 15.6, 6.6 Hz, 1H), 6.50 (d, J = 15.6 Hz, 1H), 6.61 (s, 2H); *C NMR
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(100 MHz, CDCl;): & 22.62, 47.88, 55.79, 56.02, 60.85, 103.47, 126.01, 132.18, 132.46,
137.84, 153.23; ESI-MS: 327.9 [M + H]', 655.1 [2M + H]"; HRMS (ESI) for C,sH,sNO,SNa
[M + Na]": calcd 350.1402, found 350.1381.

Ol
X -S.,
DR
1f

'H NMR (300 MHz, CDCLs): 8 1.26 (s, 9H), 3.45 (t, J = 5.4 Hz, 1H), 3.93-4.15 (m, 2H), 6.28
(dt, J=15.6, 6.3 Hz, 1H), 7.34 (d, J = 15.3 Hz, 1H), 7.40-7.59 (m, 4H), 7.77 (d, J = 8.1 Hz,
1H), 7.84 (d, J = 8.7 Hz, 1H), 8.09 (d, J = 7.8 Hz, 1H); >C NMR (100 MHz, CDCl;): & 22.78,
48.17,55.94, 123.76, 124.08, 125.66, 125.91, 126.25, 128.24, 128.62, 129.81, 129.83, 131.16,
133.65, 134.30; ESI-MS: 288.0 [M + H]", 575.0 [2M + H]"; HRMS (ESI) for C;;H,;NOSNa
[M + Na]': caled 310.1242, found 310.1224.

Q
\ .S,
N ’<
SO
19

'H NMR (300 MHz, CDCLy): & 1.26 (s, 9H), 3.37 (s, 1H), 3.90-4.05 (m, 2H), 6.38 (dt, J =
15.6, 6.6 Hz, 1H), 6.74 (d, J = 15.6 Hz, 1H), 7.44-7.46 (m, 2H), 7.59 (d, J = 8.4 Hz, 1H),
7.73-7.84 (m, 4H); C NMR (100 MHz, CDCl;): & 22.80, 48.18, 55.99, 123.63, 126.11,
126.44, 126.64, 126.96, 127.78, 128.11, 128.38, 132.80, 133.17, 133.64, 134.00; ESI-MS:
287.9 [M + HJ', 575.0 [2M + H]"; HRMS (ESI) for C;7H»NOS [M + H]": calcd 288.1422,
found 288.1409.

Q
N .S,
N ’<
O/\/\H
1h

'H NMR (300 MHz, CDCl;): 8 0.99-1.28 (m, 6H), 1.22 (s, 9H), 1.62-1.72 (m, 4H), 1.91-2.00
(m, 2H), 3.18 (t, J= 5.4 Hz, 1H), 3.58-3.78 (m, 2H), 5.45 (dt, J = 15.3, 6.3 Hz, 1H), 5.61 (dd,
J =153, 6.6 Hz, 1H); “C NMR (100 MHz, CDCl;): & 22.72, 26.04, 26.18, 32.80, 32.81,
40.41, 47.99, 55.69, 124.27, 140.17; ESI-MS: 244.1 [M + H]', 487.1 [2M + H]; HRMS (ESI)
for C3H,6NOS [M + H]': calcd 244.1735, found 244.1722.

1i

'H NMR (300 MHz, CDCls): § 1.21 (s, 9H), 3.42 (t, J = 4.5 Hz, 1H), 3.73-3.92 (m, 2H), 6.14
(t, J = 6.6 Hz, 1H), 7.16-7.39 (m, 10H); >C NMR (100 MHz, CDCl;): & 22.65, 44.93, 55.79,
125.63, 127.52, 127.60, 128.18, 128.36, 129.67, 138.89, 141.66, 144.41; ESI-MS: 314.0 [M +
H]", 627.0 [2M + H]"; HRMS (ESI) for C;oH;4sNOS [M + H]": caled 314.1579, found
314.1564.
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5. Characterization data and HPLC of addition products.

o}

'"H NMR (300 MHz, CDCls): & 1.70-1.92 (m, 2H), 2.05-2.20 (m, 2H), 2.35-2.62

(m, 4H), 2.95-3.08 (m, 1H), 7.19-7.25 (m, 3H), 7.34 (t, J = 7.8 Hz, 2H). [o]p™
-19.6 (c 1.30, CHCI;) for 97% ee [Lit. 1: [a]p> -19.5 (c 0.95, CHCLs) for 93%
ee of the S-isomer; Org. Lett., 2008, 10, 4101; Lit. 2: [a]p™ -21 (¢ 0.96, CHCl;)
for 97% ee of the S-isomer; J. Am. Chem. Soc. 1998, 120, 5579.]
HPLC: Chiralcel OJ-H Column (250 mm); detected at 214 nm; n-hexane / i-propanol = 90/10;
flow = 0.7 mL/min; Retention time: 13.4 min, 15.5 min (maj).
Ref: Takaya, Y.; Ogasawara, M.; Hayashi, T. J. Am. Chem. Soc. 1998, 120, 5579.
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Peak Mo. Peak ID Ret Time Height Area Cone.
1 13.173 T2456 228 1247542 000 A0 1282
2 15407 66176 023 1201822 500 S0E71E
Total 138632 852 2530370 500 1000000
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Titee{ rin)
Results
Peak INo. Peak ID Ret Time Height Area Cone.
1 13353 Q13 ETE 152206 094 1.5873
2 15462 452843 504 O442373.000 084127
Total 462047 270 504660094 100.0000
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0 'H NMR (300 MHz, CDCL): & 1.73-1.94 (m, 2H), 2.05-2.17 (m, 2H),
2.31-2.60 (m, 4H), 2.33 (s, 3H), 2.94-3.02 (m, 1H), 7.11 (d, J = 8.7 Hz, 2H),

7.15 (d, J = 8.7 Hz, 2H).

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane /

3b

min.

i-propanol = 95/5; flow = 0.7 mL/min; Retention time: 8.6 min (maj), 9.5

Ref: Takaya, Y.; Ogasawara, M.; Hayashi, T. J. Am. Chem. Soc. 1998, 120, 5579.
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OMe
3c

'H NMR (300 MHz, CDCl3): & 1.73-1.88 (m, 2H), 2.05-2.16 (m, 2H),
2.36-2.61 (m, 4H), 2.92-3.01 (m, 1H), 3.80 (s, 3H), 6.87 (d, J = 7.8 Hz,
2H), 7.14 (d, J = 8.1 Hz, 2H).

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane
/ i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 11.2 min (maj),
12.0 min.

Ref: Cho, C. S.; Motofusa, S.; Ohe, K.; Uemura, S. J. Org. Chem. 1995, 60, 883.
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1 11082 26127 211 36E003.719 49 70459
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1 11173 257124 875 369501 5.000 Q77735
2 11.990 531871a 24164773 22365
Total 262443 591 ITEOOTR T3 1000000
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Q '"H NMR (300 MHz, CDCL): & 1.75-1.89 (m, 2H), 2.05-2.17 (m, 2H),
2.37-2.61 (m, 4H), 2.95-3.04 (m, 1H), 6.99-7.04 (m, 2H), 7.16-7.20 (m, 2H).

HPLC: Chiralcel OJ-H Column (250 mm); detected at 214 nm; n-hexane /

F i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 14.7 min, 15.9 min

3d ,
(mayj).
Ref: Hayashi, T.; Takahashi, M.; Takaya, Y.; Ogasawara, M. J. Am. Chem. Soc. 2002, 124,
5052.
300
2807
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2204
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T it roin
Results
Peak Mo. Peak ID Ret Time Height Area Cone.
1 14682 133924609 2598232 250 497400
b 16.015 123799 938 2625395500 50,2600
Total 257724 547 5223627 750 100,0000
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Results
Peal Mo. Peak ID Ret Time Height Area Cone.
1 14.690 3343602 59528 695 15290
2 15912 179016031 3333900.750 924710
Total 132359 640 3295429 445 100.0000
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'H NMR (300 MHz, CDCLy): & 1.74-1.89 (m, 2H), 2.05-2.19 (m, 2H),

2.32-2.61 (m, 4H), 2.94-3.04 (m, 1H), 7.15 (d, J = 8.1 Hz, 2H), 7.30 (d, J =

8.4 Hz, 2H).

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane /
3e “ i-propanol = 95/5; flow = 0.7 mL/min; Retention time: 11.0 min (maj), 11.9

min.

Ref: Cho, C. S.; Motofusa, S.; Ohe, K.; Uemura, S. J. Org. Chem. 1995, 60, 883.

500
450
=
4001 i
A o]
350
3004
E 250
[==]
# 200
150
100
50]
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Tiroef rain)
Results
Pealk Mo. Peak ID Ret Time Height Atea Cone.
1 11207 354797 213 3362085.000 497534
2 12490 338721 063 3415236.000 302466
Total 693572 275 10777321.000 100.0000
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450 w
=
400 =
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E 300
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100 5
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04 1 IJL :
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Tizne(raiz)
Results
Peal: Mo. Peak ID Ret Time Height Area Cone.
1 11015 361320 622 510956000 Q7 7947
2 11832 7515633 115224 148 22053
Total 368845 321 5224880148 100.0000
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o "H NMR (300 MHz, CDCL3): & 1.75-1.91 (m, 2H), 2.05-2.18 (m, 2H), 2.35 (s,
3H), 2.35-2.62 (m, 4H), 2.92-3.01 (m, 1H), 7.01-7.07 (m, 3H), 7.20-7.26 (m,

1H).

HPLC: Chiralcel OD-H Column (250 mm); detected at 214 nm; n-hexane /

3f

min.

i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 10.5 min (maj), 11.2

Ref: Boiteau, J.; Imbos, R.; Minnaard, A.; Feringa, B. Org. Lett., 2003, 5, 681.
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'H NMR (300 MHz, CDCL;): & 1.77-1.91 (m, 2H), 1.99-2.05 (m, 1H), 2.16-2.20
(m, 1H), 2.32 (s, 3H), 2.37-2.53 (m, 4H), 3.16-3.25 (m, 1H), 7.13-7.25 (m, 4H).
HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane /
i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 7.6 min (maj), 8.6 min.

Ref: Hayashi, T.; Tokunaga, N.; Yoshida, K.; and Han,J.-W. J. Am. Chem. Soc., 2002, 124,

12102.

Peak MNo.

8504
800
550
5004
450
4004
E 350
% 300
280-
200
150
100
50

7.590

3607

Peak ID

Ret Time

T iroued poin)
Results
Height

Cone,

7.590
2807

268902.563
245240 563

2969217750
2996002 750

49 TI55
502245

Total

Peak Mo.

@’ 330
B 3004

518143125

5965220500

100.0000

700
650+
G004
3304
2004
450
E 400+

230
200 -
150+
1004
204

7.570

I

b 5582

Peak ID

Ret Time

E 7 8 g
Tivae(min)
Results
Height

00 11 12 13

Avea

Cone.

7.570
8582

403785 344
a142.053

4426009 000
TL505 547

05 4075
1.5925

Total

409907 396

4552604 547

100.0000

11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

o 'H NMR (300 MHz, CDCLy): & 1.75-1.93 (m, 2H), 2.01-2.16 (m, 2H),

OMe
7.18-7.26 (m, 2H).

2.34-2.61 (m, 4H), 3.37-3.46 (m, 1H), 3.82 (s, 3H), 6.86-6.97 (m, 2H),

HPLC: Chiralpak AS-H Column (250 mm); detected at 214 nm; n-hexane /
3h i-propanol = 60/40; flow = 0.6 mL/min; Retention time: 13.1 min, 19.3 min

(maj).

Ref: Boiteau, J.; Imbos, R.; Minnaard, A.; Feringa, B. Org. Lett., 2003, 5, 681.
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1 12,040 Ta358.797 1200745 750 A9 G644
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Total 211325 267 Tal7264.797 100.0000
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0 'H NMR (300 MHz, CDCLy): & 1.89-2.07 (m, 2H), 2.19-2.27 (m, 2H),

3i

2.41-2.79 (m, 4H), 3.81-3.90 (m, 1H), 7.39-7.56 (m, 4H), 7.76 (d, J = 8.1 Hz,
1H), 7.88 (d, J = 7.5 Hz, 1H), 8.04 (d, J= 8.1 Hz, 1H).
HPLC: Chiralcel OJ-H Column (250 mm); detected at 214 nm; n-hexane /

i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 37.0 min, 40.9 min

(maj).

Ref: Cho, C. S.; Motofusa, S.; Ohe, K.; Uemura, S. J. Org. Chem. 1995, 60, 883.
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o '"H NMR (300 MHz, CDCl;): § 1.81-2.04 (m, 2H), 2.15-2.23 (m, 2H),
‘ 2.37-2.53 (m, 2H), 2.59-2.71 (m, 2H), 3.14-3.22 (m, 1H), 7.37 (d, J = 8.4
Hz, 1H), 7.45-7.47 (m, 2H), 7.64 (s, 1H), 7.79-7.83 (m, 3H).
OO HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane
4 / i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 11.2 min (maj),
12.0 min.
Ref: Takaya, Y.; Ogasawara, M.; Hayashi, T. Tetrahedron Lett. 1999, 40, 6957.
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Results
Pealk Mo. Peak ID Ret Time Height Area Cone.
1 10,240 700643750 Q661382.000 501977
2 11215 652979 500 Q525274.000 49 2023
Total 1353623 250 19246656000 100.0000
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Total 262443 501 ITEOOTR T3 1000000
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o 'H NMR (300 MHz, CDCl5): & 1.90-2.08 (m, 1H), 2.22-2.54 (m, 4H), 2.67 (dd, J
=18.3, 7.8 Hz, 1H), 3.35-3.49 (m, 1H), 7.22-7.30 (m, 3H), 7.31-7.39 (m, 2H).
HPLC: Chiralcel OZ-H Column (250 mm); detected at 214 nm; n-hexane /

i-propanol = 99/1; flow = 1.0 mL/min; Retention time: 20.2 min, 22.5 min (maj).

3k

Ref: Takaya, Y.; Ogasawara, M.; Hayashi, T. J. Am. Chem. Soc. 1998, 120, 5579.
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Q 'H NMR (300 MHz, CDCls): & 1.90-2.04 (m, 1H), 2.27-2.51 (m, 4H), 2.34 (s,
3H), 2.66 (dd, J = 18.0, 7.5 Hz, 1H), 3.33-3.45 (m, 1H), 7.16 (s, 4H).
HPLC: Chiralcel OZ-H Column (250 mm); detected at 214 nm; n-hexane /
i-propanol = 99/1; flow = 0.5 mL/min; Retention time: 37.4 min, 39.6 min (maj).

3l

Ref: Feng, C.-G.; Wang, Z.-Q.; Tian, P.; Xu, M.-H.; Lin, G.-Q. Chem. Asian J.

2008, 3, 1511.
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"H NMR (300 MHz, CDCls): & 1.88-2.02 (m, 1H), 2.24-2.51 (m, 4H), 2.66 (dd,

o)
J=18.0, 7.5 Hz, 1H), 3.34-3.45 (m, 1H), 7.19 (d, J = 8.7 Hz, 2H), 7.31 (d, J =
8.4 Hz, 2H).
HPLC: Chiralcel OZ-H Column (250 mm); detected at 214 nm; n-hexane /
| i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 14.0 min, 15.8 min
c .
3m (mayj).
Ref: Feng, C.-G.; Wang, Z.-Q.; Tian, P.; Xu, M.-H.; Lin, G.-Q. Chem. Asian J. 2008, 3, 1511.
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o 'H NMR (300 MHz, CDCl;): & 2.00-2.11 (m, 1H), 2.23-2.48 (m, 4H), 2.64 (dd,
J = 18.0, 7.5 Hz, 1H), 3.63-3.74 (m, 1H), 3.84 (s, 3H), 6.88-6.97 (m, 2H),
OMe 7.17-7.26 (m, 2H).
HPLC: Chiralcel OZ-H Column (250 mm); detected at 214 nm; n-hexane /
i-propanol = 99/1; flow = 0.7 mL/min; Retention time: 10.6 min, 12.4 min
(maj).
Ref: Yelb, Q.; Grunewald, G. L. J. Med. Chem. 1989, 32, 478.
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o "H NMR (300 MHz, CDCLy): & 2.10-2.23 (m, 1H), 2.31-2.59 (m, 4H), 2.80 (dd,

N J=18.0, 7.2 Hz, 1H), 4.15-4.25 (m, 1H), 7.35 (d, J = 6.9 Hz, 1H), 7.42-7.58

O

0 (m, 3H), 7.76 (d, J = 7.8 Hz, 1H), 7.88 (d, J = 7.8 Hz, 1H), 8.09 (d, J= 8.4 Hz,
1H).
HPLC: Chiralcel OZ-H Column (250 mm); detected at 214 nm; n-hexane /

30
i-propanol = 90/10; flow = 0.8 mL/min; Retention time: 12.2 min, 13.5 min
(maj).
Ref: Feng, C.-G.; Wang, Z.-Q.; Tian, P.; Xu, M.-H.; Lin, G.-Q. Chem. Asian J. 2008, 3, 1511.
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1 12.157 6026279 Q2504047 0.2873
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Total 504181 342 11101851 047 100.0000



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2011

0 "H NMR (300 MHz, CDCl;): § 1.97-2.10 (m, 1H), 2.15-2.21 (m, 1H), 2.63 (dd,
o] J =177, 10.8 Hz, 1H), 2.92 (dd, J = 17.7, 5.7 Hz, 1H), 3.19-3.29 (m, 1H),
4.35-4.43 (m, 1H), 4.48-4.54 (m, 1H), 7.20-7.39 (m, 5H).
HPLC: Chiralpak AS-H Column (250 mm); detected at 214 nm; n-hexane /
3 i-propanol = 60/40; flow = 0.7 mL/min; Retention time: 27.9 min, 32.1 min
(mayj).
Ref: Boiteau, J.; Imbos, R.; Minnaard, A.; Feringa, B. Org. Lett., 2003, 5, 681.
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Results
Peak No. Peak ID Ret Time Height Area Conc.
1 27800 10121000 467127 06 403439
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Total 12418 507 946677 531 100.0000
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o "H NMR (300 MHz, CDCls): § 2.05-2.13 (m, 1H), 2.64 (dd, J = 14.4, 9.9 Hz,

o

ome 1H), 2.91 (dd, J = 14.4, 6.3 Hz, 1H), 3.49-3.59 (m, 1H), 3.84 (s, 3H),

4.33-4.52 (m, 2H), 6.88-6.98 (m, 2H), 7.12 (d, J = 7.5 Hz, 1H), 7.23-7.28 (m,

1H).
39

i-propanol = 60/40; flow = 0.7 mL/min; Retention time: 22.9 min, 40.2 min (maj).
Ref: Jin, S.-S.; Wang, H.; Xu, M.-H. Chem.Common, 2011, 47, 7230.

HPLC: Chiralpak AS-H Column (250 mm); detected at 214 nm; n-hexane /
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0 '"H NMR (300 MHz, CDCL3): & 1.96-2.09 (m, 1H), 2.12-2.20 (m, 1H), 2.36 (s,

0 3H), 2.63 (dd, J = 17.7, 10.8 Hz, 1H), 2.90 (dd, J = 18.0, 6.0 Hz, 1H),
3.15-3.25 (m, 1H), 4.34-4.42 (m, 1H), 4.47-4.54 (m, 1H), 7.00-7.02 (m, 2H),

7.08-7.10 (d, J=7.8 Hz, 1H), 7.22-7.27 (m, 1H).
HPLC: Chiralpak AS-H Column (250 mm); detected at 214 nm; n-hexane /

3r

i-propanol = 60/40; flow = 0.7 mL/min; Retention time: 21.7 min, 24.0 min (maj).
Ref: Biirgi, J. J.; Mariz, R.; Gatti, M.; Drinkel, E.; Luan, X.; Blumentritt, S.; Linden, A.;
Dorta, R. Angew. Chem. Int. Ed. 2009, 48, 2768.
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9 '"H NMR (300 MHz, CDCLy): 8 2.10-2.23 (m, 1H), 2.30-2.36 (m, 1H), 2.76
o ‘ (dd, J=17.7,9.9 Hz, 1H), 3.08 (dd, J = 17.7, 6.0 Hz, 1H), 4.02-4.12 (m, 1H),
O 4.46-4.50 (m, 2H), 7.00-7.02 (m, 2H), 7.33 (d, J = 7.2 Hz, 1H), 7.45-7.58 (m,

3s

1H).

3H), 7.78 (d, J = 8.1 Hz, 1H), 7.89 (d, J = 7.5 Hz, 1H), 8.00 (d, J = 8.1 Hz,

HPLC: Chiralpak AS-H Column (250 mm); detected at 214 nm; n-hexane / i-propanol =
60/40; flow = 0.7 mL/min; Retention time: 23.4 min, 35.0 min (maj).
Ref: Gendrineau, T.; Chuzel, O.; Eijsberg, H.; Genet, J-P.; Darses, S. Angew. Chem. Int. Ed.

2008, 47, 7669.
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o '"H NMR (300 MHz, CDCLy): § 1.85-2.09 (m, 2H), 2.59 (dd, J = 17.4, 10.8
BAN Hz, 1H), 2.82 (dd, J = 17.4, 4.8 Hz, 1H), 3.05-3.12 (m, 1H), 3.27-3.35 (m,
2H), 4.55 (d, J = 15.0 Hz, 1H), 4.74 (d, J = 14.7 Hz, 1H), 7.17-7.33 (m,
10H).
3t

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane /
i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 21.0 min (ma;j), 22.7 min.
Ref: Senda, T. Ogasawara, M. Gayashi, T. J. Org. Chem. 2001, 66, 6852.
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0 "H NMR (300 MHz, CDCls): § 1.83-2.08 (m, 2H), 2.54 (dd, J = 17.7, 11.1

BnN

Hz, 1H), 2.80 (dd, J = 17.1, 4.8 Hz, 1H), 3.05-3.13 (m, 1H), 3.27-3.31 (m,

2H), 4.55 (d, J = 15.0 Hz, 1H), 4.74 (d, J = 14.7 Hz, 1H), 7.00 (t, J = 8.4
 Hz, 2H), 7.13-7.17 (m, 2H), 7.27-7.36 (m, 5H).

3u

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm; n-hexane

/ i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 22.5 min (maj), 23.7 min.
Ref: Senda, T. Ogasawara, M. Gayashi, T. J. Org. Chem. 2001, 66, 6852.
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BnN

3v

Peak Mo.

'"H NMR (300 MHz, CDCLy): & 1.84-2.07 (m, 2H), 2.53 (dd, J = 17.4,
11.1 Hz, 1H), 2.79 (dd, J = 17.4, 5.4 Hz, 1H), 3.03-3.13 (m, 1H),
3.23-3.33 (m, 2H), 4.54 (d, J = 14.7 Hz, 1H), 4.73 (d, J = 15.0 Hz, 1H),

C

7.11 (d, J = 8.1 Hz, 2H), 7.27-7.36 (m, 7H).

HPLC: Chiralcel OJ-H Column (250 mm); detected at 214 nm; n-hexane /
i-propanol = 90/10; flow = 0.7 mL/min; Retention time: 22.9 min, 24.1 min (maj).
Ref: Senda, T. Ogasawara, M. Gayashi, T. J. Org. Chem. 2001, 66, 6852.
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I O

O'Bu

MeO

"H NMR (300 MHz, CDCLy): & 1.27 (s, 9H), 2.93 (d, J = 8.1 Hz, 2H),
3.76 (s, 3H), 4.43 (t, J = 8.1 Hz, 1H), 6.81 (d, J = 8.4 Hz, 2H),

7.14-7.29 (m, 7H).

HPLC: Chiralpak AD-H Column (250 mm); detected at 214 nm;
n-hexane / i-propanol = 99/1; flow = 1.0 mL/min; Retention time:

12.8 min (maj), 15.2 min.
Ref: Paquin, J.-F.; Stephenson, C. R. J.; Defieber, C.; Carreira, E. M. Org. Lett. 2005, 7,

3821.
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6. Copies of 'H and **C NMR for ligand compounds.
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7. Copies of 'H and *C NMR for ligand 1b-Rh complex
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