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General Information:

All reagents were used directly without further purification. Silica gel was purchased
from Qing Dao Hai Yang Chemical Industry Co. Monoprotected «-amino acids
were purchased from GL Biochem (shanghai) Ltd.. *H NMR spectra were recorded on
a Bruker DPX-400 (400 MHz) spectrometer with deuteraterated chloroform as
solutions. The chemical shifts & are reported in ppm relative to tetramethylsilane. The
multiplicity of signals is designated by the following abbreviations: s (singlet), d
(doublet), t (triplet), g (quartet), m (multiplet). Coupling constants, J, are reported in
Hertz (Hz). *C NMR spectra were recorded at 100 MHz on Bruker DPX-400. The
chemical shifts 6 are reported relative to residual CHCI; (8.=77.00 ppm). High
resolution mass spectra (HRMS) were obtained on an Agilent LC- MSD- Trap-XCT
spectrometer with micromass MS software using electrospray ionisation (ESI).
Enantiomeric excesses (ees) were determined on a Waters 1525 HPLC system using
commercially available chiral columns. The optical rotations were measured using a
Perkin-Elmer model 343 polarimeter at the reported temperature.

Experimental Procedure:

Screening of reaction parameter (Table S1)

/ /
©/\N\ OBun N\
Fe . 2 _PdOAc)  Fe = OBW
U 0 > I

1 2a 3a
Entry Solvent Base Additives Acid Yield[%]
1 Toluene - - - 20
2 Toluene - TBAB PivOH 27
3 Toluene K,CO4 - PivOH 25
4 Toluene K,COs TBAB PivOH 34
5 NMP K,COs3 TBAB PivOH 60
6 DMF K,CO3 TBAB PivOH 65
7 DMSO K,CO3 TBAB PivOH 22
8 EtOH K,CO3 TBAB PivOH 19
9 CHClI3 K,COs3 TBAB PivOH 19
10 CHsCN K,CO3 TBAB PivOH 10
11 DMF NEt; TBAB PivOH 18
12 DMF Cs,CO3 TBAB PivOH 28
13 DMF KOAc TBAB PivOH 46
14 DMF KOBU' TBAB PivOH 64

15° DMF K,CO; TBAB PivOH 85
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# Reaction conditions: 1 1 mmol, 2a 1.5 equiv, Pd(OAc), 5 mol%, K,CO; 0.3 equiv, TBAB 0.5 equiv,
PivOH = C(CH3)sCO,H 1 equiv, DMF 2 mL, 80 °C, 12 h. 1 1 mmol, 2a 3.0 equiv.

General procedure for ortho alkenylation of N,N-dimethylaminomethyl
ferrocene with olefins. (Table S2)

Pd(OAc), (5 mmol%)

N/ KQCO3 (03 eqUiV) N/
— n TBAB (0.5 equiv) -
Fe + —/\ > Fe
R C(CH3);COOH (1 equiv) {2 R
1 2 DMF, 80°C, 12 h 3
Entry Product Yield[%] Entry Product Yield[%]
N N\
Fe OBu" Fe OEt
1 @ 85 7 U 40
O (o}
3a 39
/
N\ N—
Fe OCH3 Fe ~—
2 ) 70 8 N 75
(0] (0]
3b 3h
N— N/\
Fe >=—_ OEt Fo N—
3 N 79 9 72
i > Ph
3c 3i
/
N\
Fe OBuU!
4 > 68 10 63
(0]
3d
/
N\
Fe OPh
5 ) 92 11 46
(0]
3e
3k
/ Et < N—
F NSCH o Fe ~—
e
6 =N G r & O 50
72 OCHs
3f
3l

& Reaction Conditions: 1 1 mmol, 2 3 mmol, Pd(OAc), 5 mmol%, K,CO; 0.3 equiv, TBAB 0.5 equiv,
C(CHj3)3CO,H 1 equiv, DMF 2 mL, 80 °C, 12 h, under air.

3 mmol olefins in 2 mL DMF was added into the 10 mL flask charged with 1 mmol

N,N-dimethylaminomethyl ferrocene, 5 mol% Pd(OAc); (11.2 mg), 0.3 mmol K,COs3,
0.5mmol TBAB, 1mmol PivOH. The mixture was stirred at 80 °C for 12 hours, then
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cooled down to room temperature. The desired products were purified by
chromatography on silica gel (elute: EtOAC/NEt; 10/1 v/v).

General procedure for enantioselective alkenylation of sp?> C-H Bonds with
olefins.

Pd(OAc), (5 mmol%)

N/ L (10 mmol%) N/
\ = K,COj3 (0.3 equi -
Fe — 2C03 (0.3 equiv) %

TBAB (0.5 equiv) R
1 2 DMF, 60°C, 5h 4

N,N-Dimethylaminomethyl ferrocene (0.5 mmol, 1 equiv), Pd(OAc)2 (5.6 mg,
0.025 mmol, 5 mol%), Boc-L-Phe-OH (13.3mg, 0.05 mmol, 10 mol%), K,CO3 (21.0
mg, 0.15 mmol, 0.3 equiv), TBAB (81.0 mg, 0.25 mmol, 0.5 equiv) were dissolved in
1.5 mL of anhydrous DMF in a 10 mL flask under air. The reaction mixture was
stirred at 60 °C for 5 h, then cooled down to room temperature. The desired products
were purified by chromatography on silica gel (elute: EtOAc/NEt; 10/1 v/v), and
enantiomeric excesses (ees) were determined on a Waters 1525 HPLC system using
commercially available chiral columns as described below.

Characterization of new C-H Olefinated Products

(E)-Ethyl-2-methyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate 3g

/
N—
(e}

(Table S2, entry 7): Orange solid; *H NMR (400 MHz, CDCls): § 7.62 (s, 1 H), 4.63
(s, 1H),4.47 (s, 1 H), 4.42(t, 1 H), 4.29 (9, J = 6.70 Hz, 2 H), 4.12 (s, 5 H), 3.65 (d, J
=13.10 Hz, 1 H), 3.52 (d, J = 12.88 Hz, 1 H), 2.24(s, 6 H), 2.04(s, 3 H), 1.37 (t,J =
7.00 Hz, 3 H). *C NMR (100 MHz, CDCl5): & 168.61, 135.99, 125.06, 79.29, 77.29,
72.55, 69.90, 60.61, 56.59, 44.16, 14.79.

(E)-4-(2-((dimethylamino)methyl)ferrocenyl)but-3-en-2-one 3h!!!

/
N—
%(
N
o

(Table S2, entry 8): Orange solid; *H NMR (400 MHz, CDCls): 6 7.59 (d, J = 15.85
Hz, 1 H), 6.45 (d, J = 15.84 Hz, 1 H), 4.59 (s, 1 H), 4.48 (s, 1 H), 4.43 (s, 1 H), 4.09 (s,
5 H), 3.56 (d, J = 12.94 Hz, 1 H), 3.31 (d, J = 12.94 Hz, 1 H), 2.31(s, 3 H), 2.18 (s, 6
H). 3C NMR (100MHz, CDCls): § 197.75, 142.99, 124.82, 85.39, 78.41, 77.33, 73.82,
70.16, 66.69, 56.97, 44.84, 27.52.

(E)-n-Butyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4a
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~

N
/
"Buoﬁ
O

(Table 2, (,S)-4a): Orange solid; *H NMR (400 MHz, CDCls): & 7.69 (d, J = 15.64
Hz, 1 H), 6.11 (d, J = 15.68 Hz, 1 H), 4.56 (t, J = 1.28 Hz, 1 H), 4.43 (t, J = 2.32 Hz,
1 H), 4.38 (t, J = 2.56 Hz, 1 H), 4.18 (t, J = 6.72 Hz, 2 H), 4.09 (s, 5 H), 3.53 (d, J =
13.00 Hz, 1 H), 3.29 (d, J = 13.00 Hz, 1 H), 2.17 (s, 6 H), 1.68 (m, 2 H), 1.44 (m, 2
H), 0.97 (t, J = 7.36 Hz, 3 H). *C NMR (100 MHz, CDCls) : § 167.44, 143.73, 115.53,
85.22, 78.74, 73.41, 70.16, 69.71, 66.59, 64.13, 57.00, 44.92. 30.85, 19.28, 13.82.
HRMS (ESI+): m/z calc. for [CyH2;FeNO,+H]™: 370.1464; found [M+H]": 370.1467.
The ee was determined by chiral HPLC (IE-3(250*4.6 mm), EtOH : n-hexane 2:8, 0.7
mL/min): t- 10.168 min (major), 14.101 min (minor): > 99% ee. [ a ]p**°C = + 1080°
(c=0.196 in CHCl3, > 99% ee).

(E)-Ethyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4b

~

N
/
(@]

(Table 2, (,S)-4b): Orange solid; *H NMR (400 MHz, CDCls): § 7.70 (d, J = 15.68
Hz, 1 H), 6.11 (d, J = 15.64 Hz, 1 H), 4.56 (s, 1 H), 4.43 (s, 1 H), 4.38 (s, 1 H), 4.23
(g, 2 H), 4.06 (s, 5 H), 3.53 (d, J = 13.00 Hz, 1 H), 3.29 (d, J = 13.40 Hz, 1 H), 2.16 (s,
6 H), 1.32(t, J = 7.08 Hz, 3 H). **C NMR (100MHz, CDCls): & 167.33, 143.75,
115.50, 85.19, 78.70, 73.41, 70.15, 69.71, 66.61, 60.16, 56.99, 44.91, 14.39. HRMS
(ESI+): m/z calc. for [C1gH23FeNO,+H]™: 342.1151; found [M+H]": 342.1151. The ee
was determined by chiral HPLC (IE-3(250*4.6 mm), EtOH : n-hexane 2:8, 0.7
mL/min): t 10.718 min (major), 16.386 min (minor): 97% ee. [ « ]o°>°¢ = + 1000° (c
=0.238 in CHCI3, 96% ee).

(E)-t-Butyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4c

~

N
7/
'BuOYﬁ
(0]

(Table 2, (,5)-4c): Orange solid; *H NMR (400 MHz, CDCls): & 7.61 (d, J = 15.64
Hz, 1 H), 6.05 (d, J = 15.64 Hz, 1 H), 4.54 (s, 1 H), 4.42 (s, 1 H), 4.36 (s, 1 H), 4.07 (s,
5 H), 3.52 (d, J = 12.96 Hz, 1 H), 3.28 (d, J = 13.00 Hz, 1 H), 2.17 (s, 6 H), 1.53 (s, 9
H). 3C NMR (100MHz, CDCls): § 166.76, 142.52, 117.43, 85.05, 80.01, 73.17, 70.11,
69.51, 68.51, 66.45, 57.00, 44.94, 28.30. HRMS (ESI+): m/z calc. for
[CaoH27FeNO,+H]": 370.1464; found [M+H]": 370.1470. The ee was determined by
chiral HPLC (1E-3(250*4.6 mm), i-PrOH : n-hexane 1:13, 0.7 mL/min): t14.010 min
(minor), 15.164 min (major): 96% ee. [ «]o>*%C = + 920° (c = 0.184 in CHCls, 96%
ee).

(E)-Phenyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4d

S5



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

N
/

PhO, —" Fe

=

(Table 2, (,S)-4d): Orange solid; *H NMR (400 MHz, CDCls): & 7.91 (d, J = 15.60
Hz, 1 H), 7.42 (t, J = 7.68 Hz, 2 H), 7.27 (d, J = 7.56 Hz, 1 H), 7.17 (d, J = 8.12 Hz, 2
H), 6.31 (d, J = 15.60 Hz, 1 H), 4.65 (s, 1 H), 4.52 (s, 1 H), 4.47 (d, J = 2.12 Hz, 1 H),
4.16 (s, 5 H), 3.58 (d, J = 13.08 Hz, 1 H), 3.38 (d, J = 13.08 Hz, 1H), 2.22 (s, 6 H).
3C NMR (100MHz, CDCls): & 165.70, 151.01, 146.12, 129.39, 125.62, 121.76,
114.38, 85.20, 78.38, 73.95, 70.32, 66.90, 56.90, 44.81. HRMS (ESI+): m/z calc. for
[C22H23FeNO,+H]™: 390.1151; found [M+H]": 390.1158. The ee was determined by
chiral HPLC (1E-3(250*%4.6 mm), EtOH : n-hexane 2:8, 0.7 mL/min): tr 12.697 min
(major), 15.657 min (minor): 95% ee. [« ]o**%¢ =+ 1110° (c = 0.196 in CHCl3, 95%
ee).

(E)-Methyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4e

>N
/

MeO_ —" Fe
r <

(Table 2, (,5)-4e): Orange solid; *"H NMR (400 MHz, CDCls): & 7.70 (d, J = 15.68
Hz, 1 H), 6.11 (d, J = 15.68 Hz, 1 H), 4.56 (s, 1 H), 4.44 (s, 1 H), 4.38 (s, 1 H), 4.08 (s,
5H), 3.75 (s, 3 H), 3.54 (d, J = 13.00 Hz, 1 H), 3.29 (d, J = 13.00 Hz, 1 H), 2.18 (s, 6
H). *C NMR (100MHz, CDCl;): 167.73, 144.06, 115.07, 85.22, 78.63, 73.51, 70.17,
69.76, 66.70, 57.02, 51.44, 44.92. HRMS (ES+): m/z calc. for [Ci7H2FeNO,+H]":
328.0995; found [M+H]": 328.0996. The ee was determined by chiral HPLC
(IE-3(250*4.6 mm), EtOH : n-hexane 2:8, 0.7 mL/min): tr 11.293 min (major), 16.700
min (minor): 96% ee. [ & ]o>*%¢ =+ 1250° (c = 0.207 in CHCls, 95% ee).

(E)-2-ethylhexyl-3-[2-(N,N-dimethylaminomethylferrocenyl)]acrylate (,S)-4f

~

Et N

HCH,CO =" Fe

"Bu S
0

(Table 2, (,S)-4f): Orange solid; *H NMR (400 MHz, CDCls): & 7.69 (d, J = 15.64 Hz,
1H),6.11 (d,J=15.64 Hz, 1 H), 4.57 (d,J=0.76 Hz, 1 H), 4.44 (s, 1 H), 4.39 (d, J =
2.52 Hz, 1 H), 4.10 (s, 5 H), 3.52 (d, J = 13.00 Hz, 1 H), 3.29 (d, J = 13.00 Hz, 1 H),
2.17 (s, 6 H), 1.65 (m, 1 H), 1.42 (t, 2H), 1.37 (m, 7 H), 0.94 (m, 6 H). *C NMR
(100MHz, CDCls3): 6 167.52, 143.63, 115.57, 85.21, 78.75, 73.39, 70.15, 69.71, 66.56,
57.00, 44.90, 38.92, 30.62, 30.58, 29.01, 24.00, 23.03, 14.10, 11.12. HRMS (ESI+):
m/z calc. for [CoH3sFeNO,+H]™: 426.2090; found [M+H]": 426.2095. The ee was
determined by chiral HPLC (1E-3(250*4.6 mm), i-PrOH : n-hexane 2:8, 0.6 mL/min):
tr 11.328 min (minor), 12.130 min (major): 96% ee. [ o ]o®°¢ =+ 990° (c = 0.216 in
CHCl3, 96% ee).

(E) -1-[2-(N,N-dimethylaminomethylferrocenyl)] -2-Phenyl-ethylene (,S)-49
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N
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(Table 2, (,S)-4q): Orange solid; *H NMR (400 MHz, CDCls) : § 7.45 (d, J = 7.52 Hz,
2H),733(t,J=744Hz,2H),7.22(t,J=7.44Hz, 1 H),6.97 (d, J =16.08 Hz, 1 H),
6.78 (d, J = 16.12 Hz, 1 H), 4.58 (s, 1 H), 4.33 (s, 1 H), 4.28 (t, J = 2.28 Hz, 1 H),
4.07 (s, 5 H), 3.60 (d, J = 12.96 Hz, 1 H), 3.36 (d, J = 12.96 Hz, 1 H), 2.21 (s, 6 H).
3C NMR (100 MHz, CDCls): & 138.06, 128.70, 126.88, 125.93, 125.16, 83.41, 82.46,
71.90, 69.77, 68.12, 65.49, 57.27, 44.90. HRMS (ES+): m/z calc. for [Cp1HsFeN+H]":
346.1253; found [M+H]": 346.1256. The ee was determined by chiral HPLC
(IE-3(250*4.6 mm), i-PrOH : n-hexane 3:7, 0.5 mL/min): tr 9.3783 min (major),
10.544 min (minor): 95% ee. [ o ]o?>°C =+ 740° (c = 0.268 in CHCls, 95% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(3-nitrophenyl)-ethylene
(pS)-4h

M=
— Fe

O =

NO,
(Table 2, (,S)-4h): Orange solid; 'H NMR (400 MHz, CDCl5): 6 8.28(s, 1 H), 8.04 (m,
1H),771(d,J=776Hz, 1 H), 7.48 (t, J =7.92 Hz, 1 H), 7.13 (d, J = 16.08 Hz, 1 H),
6.82 (d, J = 16.08 Hz, 1 H), 4.60 (s, 1 H), 4.38 (d, J=1.28, 1 H), 4.31 (t, J=2.48, 1
H), 4.10 (s, 5 H), 3.63 (d, J = 12.88 Hz, 1 H), 3.29 (d, J = 12.92 Hz, 1 H), 2.21 (s, 6
H). *C NMR (100MHz, CDCls): & 148.83, 139.91, 131.69, 129.52, 128.97, 124.20,
121.18, 120.20, 83.50, 82.05, 72.53, 69.88, 68.54, 65.88, 57.52, 45.08. HRMS (ES+):
m/z calc. for [CoHaFeN,0,+H]™: 391.1104; found [M+H]": 391.1105. The ee was
determined by chiral HPLC (AD-H(250*4.6 mm), i-PrOH : n-hexane 3:7, 0.7

mL/min): t-5.909 min (major), 6.832 min (minor): 94% ee. [ « ]o*°C =+ 670° (c =
0.214 in CHCl3, 94% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(3-chlorophenyl)-ethylene
(pS)-4i

~N
N\
— Fe
O =
cl

(Table 2, (,9)-4i): Orange solid; *H NMR (400 MHz, CDCls): § 7.43 (s, 1 H), 7.31 (d,
J=1756,1H),7.23-7.27 (m, 1 H), 7.19 (d, J = 7.72 Hz, 1 H), 6.99 (d, J = 16.08Hz, 1
H), 6.72(d, J = 16.04 Hz, 1 H), 4.57 (s, 1 H), 4.35 (s, 1 H), 4.29 (t, J = 2.32 Hz, 1 H),
4.07(s, 5 H), 3.60 (d, J = 12.96 Hz, 1 H), 3.33 (d, J = 12.96 Hz, 1 H), 2.21 (s, 6 H).
3C NMR (100 MHz, CDCls): & 139.99, 134.64, 129.88, 126.94, 126.69, 125.63,
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125.34, 124.18, 82.93, 82.72, 72.18, 69.82, 68.31, 65.65, 57.36, 44.97. HRMS (ES+):
m/z calc. for [CiH2,CIFeN+H]": 380.0863; found [M+H]": 380.0866. The ee was
determined by chiral HPLC (AS-H(250*%4.6 mm), i-PrOH : n-hexane 0.1:9.9, 0.5
mL/min): tr9.526 min (major), 12.346 min (minor): 96% ee. [« ]p**°¢ =+ 710° (c =
0.21 in CHCI3, 96% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(2-chlorophenyl)-ethylene
(:5)-4]

>N

N
S
Cl

(Table 2, (,9)-4j): Orange solid; *H NMR (400 MHz, CDCls): & 7.64 (d, J = 7.76, 1
H), 7.36 (d, J = 7.88, 1 H), 7.26 (d, J = 3.72, 1 H), 7.23-7.14 (m, 2 H), 6.98 (d, J =
16.08 Hz, 1 H), 4.64 (s, 1 H), 4.35 (s, 1 H), 4.29 (t, J = 2.32 Hz, 1 H), 4.08(s, 5 H),
3.64 (d, J = 12.96 Hz, 1 H), 3.35 (d, J = 12.96 Hz, 1 H), 2.22 (s, 6 H). *C NMR (100
MHz, CDCls): 6 136.14, 132.57, 129.87, 128.17, 127.77, 126.90, 126.12, 122.88,
82.88, 82.63, 72.24, 69.91, 68.39, 66.23, 57.31, 44.89. HRMS (ES+): m/z calc. for
[C21H22CIFeN+H]": 380.0863; found [M+H]": 380.0865. The ee was determined by
chiral HPLC (IE-3(250*4.6 mm), i-PrOH : n-hexane 3:7, 0.5 mL/min): tr9.549 min
(major), 12.438 min (minor): 96% ee. [ « ]o?*%¢ = + 990° (c = 0.168 in CHCls, 96%
ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(4-metheyl)-ethylene (,S)-4k

>N

/ -
_5©e

(Table 2, (,5)-4K): Orange solid; *"H NMR (400 MHz, CDCls): § 7.35 (d, J = 7.96 Hz,
2 H), 7.14 (d, J = 7.88 Hz, 2 H), 6.91 (d, J = 16.12 Hz, 1 H),6.74 (d, J = 16.08 Hz, 1
H), 4.57 (s, 1 H), 4.31 (s, 1 H), 4.25 (t, J = 2.32 Hz, 1 H), 4.06 (s, 5 H), 3.59 (d, J =
12.92 Hz, 1 H), 3.36 (d, J = 13.00 Hz, 1 H), 2.34 (s, 3 H), 2.21 (s, 6 H). °C NMR
(100 MHz, CDCl5): 6 136.73, 135.31, 129.40, 126.85, 125.85, 124.08, 83.69, 82.34,
71.77, 69.74, 68.00, 65.39, 57.28, 44.92, 21.28. HRMS (ES+): m/z calc. for
[C22HasFeN+H]"™: 360.1409; found [M+H]": 360.1410. The ee was determined by
chiral HPLC (IE-3(250*4.6 mm), i-PrOH : n-hexane 3:7, 0.5 mL/min): tr9.616 min
(major), 11.793 min (minor): 96% ee. [ « ]o?*°C¢ = + 730° (c = 0.232 in CHCl3, 96%
ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(2-metheyl)-ethylene (;S)-4l

~

/N -

(Table 2, (,S)-41): Orange solid; *H NMR (400 MHz, CDCls): § 7.56 (d, J = 7.44 Hz,
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1 H), 7.21 (m, 1 H), 7.15 (d, J = 3.92 Hz, 2 H), 7.01 (d, J = 15.92 Hz, 1H), 6.87 (d, J
=15.92 Hz, 1 H), 4.59 (s, 1 H), 4.34 (s, 1 H), 4.27 (t, J = 2,40 Hz, 1 H), 4.08 (s, 5 H),
3.61 (d, J = 12.96 Hz, 1 H), 3.38 (d, J = 13.00 Hz, 1 H), 2.39 (s, 3 H), 2.22 (s, 6 H).
3C NMR (100 MHz, CDCl3): & 137.13, 135.05, 130.45, 126.91, 126.43, 126.21,
125.00, 124.71, 83.81, 82.33, 72.00, 69.81, 68.10, 65.72, 57.24, 44.87, 20.04. HRMS
(ES+): m/z calc. for [CxHasFeN+H]™: 360.1409; found [M+H]": 360.1411. The ee
was determined by chiral HPLC (IE-3(250*4.6 mm), i-PrOH : n-hexane 3:7, 0.5
mL/min): t9.208 min (major), 9.994 min (minor): 96% ee. [ a]o**°¢ = + 800° (c =
0.196 in CHCl3, 96% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(2,3,4,5,6,fluorine)-ethylene

(Table 2, (,S)-4n): Orange solid; *H NMR (400 MHz, CDCls): § 7.33 (d, J = 16.48
Hz, 1 H), 6.66 (d, J = 16.48 Hz, 1 H), 4.60 (s, 1 H), 4.39 (s, 1 H), 4.34 (d, J = 2.40 Hz,
1 H), 4.09 (s, 5 H), 3.56 (d, J = 12.96 Hz, 1 H), 3.27 (d, J = 12.96 Hz, 1 H), 2.20 (s, 6
H). 3C NMR (100MHz, CDCls): & 135.31, 110.03, 83.80, 82.04, 72.85, 70.00, 68.87,
65.85, 57.43, 44.96. HRMS (ES+): m/z calc. for [C,1H1gFsFeN+H]": 436.0782; found
[M+H]": 476.0785. The ee was determined by chiral HPLC (IE-3(250*4.6 mm),
I-PrOH : n-hexane 5:5, 0.3 mL/min): tr15.183 min (major), 15.936 min (minor): 91%
ee. [a]o®%¢ =+690° (c = 0.18 in CHCls, 91% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-cyclohexyl-ethylene (,S)-40

>N
/

— Fe

(Table 2, (,S)-40): Orange solid; *H NMR (400 MHz, CDCl,): & 6.14 (d, J = 15.76
Hz, 1 H), 5.81(m, 1 H), 4.39 (s, 1 H), 4.20 (d, J = 2.00 Hz, 1 H), 4.13 (t, J = 2.40 Hz,
1H),3.99(s,5H),3.46 (d, J =12.92 Hz, 1 H), 3.29 (d, J = 12.96 Hz, 1 H), 2.18 (s, 6
H), 2.02 (m, 1 H), 1.76 (m, 4 H), 1.20 (m, 6 H). *C NMR (100 MHz, CDCls): &
135.24, 122.33, 84.37, 81.52, 70.98, 69.67, 67.28, 65.22, 57.11, 44.87, 41.35, 33.44,
33.12, 29.73, 26.24, 26.11, 26.08. HRMS (ES+): m/z calc. for [CyHasFeN+H]":
352.1722; found [M+H]": 352.1724. The ee was determined by chiral HPLC
(AD-H(250*4.6 mm), i-PrOH : n-hexane 0.3:0.87, 0.9 mL/min): tr4.073 min (major),
4.811 min (minor): 94% ee. [ o ]o?°°¢ =+ 560° (c = 0.212 in CHCl3, 94% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(N,N-dimethylformamide)-eth
ylene (pS)-4p

N
/

— Fe

o}

S9
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(Table 2, (,S)-4p): Orange solid; 1H NMR (400 MHz, CDCly): 6 7.62 (d, J = 14.64
Hz, 1 H), 6.61 (d, J = 14.68 Hz, 1 H), 4.49 (s, 1 H), 4.39 (s, 1 H), 4.31 (s, 1 H), 4.07 (s,
5H), 3.58 (d, J =12.16 Hz, 1 H), 3.25 (d, J = 10.56 Hz, 1 H), 3.09 (s, 3 H), 3.02 (s, 3
H), 2.16 (s, 6 H). *C NMR (100 MHz, CDCls): & 167.01, 140.95, 115.00, 84.30,
80.30, 73.21, 70.00, 69.12, 66.82,57.21, 44.80, 37.28, 35.83. HRMS (ESI+): m/z calc.
for [C1gH24FeN,O+H]": 341.1311; found [M+H]": 341.1313. The ee was determined
by chiral HPLC (AS-H(250*4.6 mm), EtOH: n-hexane 0.06:0.54, 0.6 mL/min): tr
9.190 min (major), 12.367 min (minor): 97% ee. [ « ]o**%¢ = + 750° (c = 0.158 in
CHCl3, 97% ee).

(E)-1-[2-(N,N-dimethylaminomethylferrocenyl)]-2-(diethyl phosphite)-ethylene

(»S)-49

7%
EtO. /— :Fe
Eto’P\\o

(Table 2, (,S)-4q): Orange solid; *H NMR (400 MHz, CDCls): & 7.49 (m, 1 H), 5.91
(m, 1 H), 4.54 (s, 1 H), 4.43 (s, 1 H), 4.37 (d, J = 2.20 Hz, 1 H), 4.13 (d, J = 7.36 Hz,
4 H), 4.08 (s, 5 H), 3.53 (d, J = 13.00 Hz, 1 H), 3.32 (d, J = 13.00 Hz, 1 H), 2.17 (s, 6
H), 1.36 (m, 6 H). *C NMR (100 MHz, CDCls): & 111.60, 109.69, 84.45, 73.36,
70.16, 69.58, 66.48, 61.66, 61.61, 56.80, 44.69, 29.72, 16.46. HRMS (ESI+): m/z calc.
for [C19H2sFeNO3P+H]": 406.1229; found [M+H]": 406.1235. The ee was determined
by chiral HPLC (AS-H(250*%4.6 mm), i-PrOH: n-hexane 0.2:0.2, 0.4 mL/min): tr
21.105 min (major), 12.886 min (minor): 93% ee. [ a]p**%¢ = + 430° (c = 0.32 in
CHCl3, 93% ee).
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Fig. SI ESI-(+)-MS of the sample taken at 2 h after mixing N, N-dimethyl
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Counts vs. Mass-to-Charge (miz)

aminomethyl ferrocene 1 and butyl acrylate 2a under optimal reaction conditions.

A: MS/MS of principal ion in MS spectrum at m/z 243.0702
B: ESI-(+)-MS/MS of N, N-dimethylaminomethyl ferrocenium (calcd. for
C]_3H17F€N+: m/z 2430710, C11H11Fe+: m/z 1990210)

References:

(1) Izumi T.; Endo K.; Saito O.; Shimizu I.; Maemura M.; Kasahara A. Bull. Chem.

Soc. Jpn., 1977, 51: 663-664
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Chiral HPLC Data:

HPLC chiralcel 1E-3 (EtOH : n-hexane 2:8, 0.7 mL/min), > 99% ee

Reported by User: Breeze OA»§ (Breeze) B L SR

SAMPLE [INFORMATION

Sample Name: 34 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 6/28/2012 8:34:02 PM CST
Vial 2 Acq. Method: pc
Injection #: 1 Date Processed 9/8/2012 11:30:55 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
120
1.00H
o
D
050 “ ;,j
i
|
2 060 ‘ M
[l
0.40- ‘ ‘ “
| i
0204 | |
1 I
n | ] \
000 P o N
0 2b0 abo 600 a0 oo "12o0 1400 1600 100 2000
RT Area Height .
; " % Area g % Height
(min) | (uV*sec) wv)
1]10.449| 13221371 | 50.01|1204776 62.61
2 (1489013217873 | 4999 719375 37.39
R T T sl [P0 Syst
Reported by User: Breeze OA»§ (Breeze) HPLE Syslen
SAMPLE INFCRMATION
Sample Name: 141 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/3/2012 11:17:29 AM CST
Vial 2 Acq. Method: pc
Injection #: 1 Date Processed 9/9/2012 11:38:36 AM CST
Injection Yolume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc. W2488 ChA 254nm
Sample Set Name pc sample
070
0.60
0.50 ‘
= 040
=z
0.3 ‘
o] | |
0.10 | ‘ p=
| e
| pus
0.0+ ‘\‘ﬂ_ R "‘—"'H . _—
D)DI ' ‘2.‘DDI ' ‘4.‘DDI ' ‘E.‘DDI ' ‘8.‘DDI ' I1D‘DD‘ ' I12‘DDI ' ‘14!DDI ‘ ‘15!03‘ ‘ ‘18|00I ‘ ‘2000
RT Area Height ;
; . % Area g % Height
(min) | (uV*sec) (V)
1]110.168 | 8372507 | 99.86 | 749014 99.81
2(14.101 11554 0.14 1409 0.19
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4b
HPLC chiralcel IE-3 (EtOH : n-hexane 2:8, 0.7 mL/min), 96% ee

KEepomnea Dy USEr: Breeze UARY (Breeze)

SAMPLE INFORMATION

Sample Name: 148xx Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/20/2012 10:55:01 AM CST
Vial 1 Acg. Method: pc
Injection #: 1 Date Processed 9/9/2012 11:44:10 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 25.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
1204
1.00- ‘ ©
&
w
0.50- "T
5 |
2 I
060 ‘
0404 ‘
| |
M\ |
[ ‘ [
ool M~ A ) L | \ ]
R I L I R R R T e )
Minutes
RT Area Height .
0, 0,
(min) | (uW*sec) % Area (V) % Height
1110.716 | 16523943 | 50.21 (1329739 62.29
2(16.218 | 16386882 | 49.79| 804845 37.71
Reported by User Breeze QA»§ (Breeze) Ty e
SAMPLE INFORMATION
Sample Name: 148 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/20/2012 11:20:42 AM CST
Vial: 2 Acg. Method pc
Injection #: 1 Date Processed:  9/9/2012 11:46:06 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 25.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
350 ﬁ
3.00+ 3
2.50H ‘
2.0 ‘
2
z
150 ‘
1.00 |
050 ‘ 2
| @
P \ e
FYe g U N — —
oo’ 2bo " Tabo’  sbo” | Tsbo’ T oo oo o 16.00 1800 200 2w 2400
Mirutec
RT Area Height i
. N % Area g % Height
(min) | (uV*sec) (uV)
1(10.718 | 54727066 | 98.31| 3557347 98.75
2|16.386 940953 1.69 44975 1.25
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4c

HPLC chiralcel IE-3 (i-PrOH : n-hexane 1:13, 0.7 mL/min), 96% ee

Reported by User: Breeze OA»§ (Breeze)

SAMPLE INFORMATION

Sample Name: 149xx 0.05:0.65d Acquired By: Breeze

Sample Type: Unknown Date Acquired: 9/6/2012 10:19:01 AM CST
Vial 1 Acq. Method pc

Injection #: 1

Date Processed 9/9/2012 11:55:44 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA

Run Time: 20.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pcsample

$ 4
1.00H g} ?
I
0.8 ‘ | ‘ |
- 05 | |
“ ol
| |
0.4 ‘ ‘
]
| |
f\ Fh
I \ \
I\ N o\
00H——— S N - — — =
Y T o e A wm wm dm mw
Minu
RT Area Height ;
L) o,
(min) | (uiv'sec) % Area () % Height
1]13.735)| 23889700 | 50.04| 1124626 51.19
2|15.051|23850912 | 4996 |1072352 4881
Reported by User: Breeze OA»§ (Breeze) T e
SAMPLE INFORMATION
Sample Name: 149 0.05:0.65d Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/6/2012 10:43:30 AM CST
Vial: 1 Acq. Method pc
Injection #: 1 Date Processed 9/9/2012 11:56:17 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
1204 %
1.00 H
0.80- ‘ ||
=]
2 \
0.60- ‘ |
\
0.40- |
h
|
2 |
{ = |
000+ . R . —— ,_..‘\, 1&5." 4\._57 -
DJDI ' I2IDDI ‘ ‘4IDDI ‘ ‘BIDDI ‘ ‘B.IDDI ‘ I10![313I 12‘DD ' ‘14‘DDI ' ‘1600‘ ' ‘1BI.OGI ‘ I2000
B o:
RT Area Height .
L 0
min) | (uv*sec) % Area (V) % Height
1114.010 621610 2.09 34218 2.51
2 (15.164 | 29148561 97.91 | 1326484 97.49
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Fe >—_ OPh
4d
HPLC chiralcel IE-3 (EtOH : n-hexane 2:8, 0.7 mL/min), 95% ee

REPOMea Dy USer: Breeze UA»Y (Breeze)

SAMPLE INFORMATICN

Sample Name: 150xx Acquired By: Breeze

Sample Type: Unknown Date Acquired: 8/20/2012 2:04:57 PM CST
Vial 4 Acg. Method pc

Injection #: 1 Date Processed 9/9/2012 11:49:08 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA

Run Time: 25.00 Minutes

Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample

1.00H
i ~
T ~
w
080+ 'i
0601 ‘ ||
>
2 M
0.40H ‘ |
0201 f\ | \
[ \I [
a1 and L A A
oo 2o abo’ | 'slo | elo | oo | 1200 oo 1eoo 1800 2 2w | 2400
Minutes
RT Area Height .
o, o,
min) | (uVrsec) % Area V) % Height

-

12.497 | 14237417 | 49.97 | 1040957 56.25
2|15.271| 14251888 | 50.03 | 809602 43.75

Reported by User. Breeze OA»§ (Breeze) —

R

SAMPLE INFORMATION
Sample Name: 150 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/20/2012 2:36:52 PM CST
Vial 3 Acq. Method pc
Injection #: 1 Date Processed:  9/9/2012 11:49:38 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
3
250+
2004 “
5 1504 ‘|
“ |
1.00H ‘ |
0.50+ | | 5
| ©
I 0
0.00— ————— - — . 5
obo Tz’ T Tabl C Tebol C Tsbol T oo "1doo’ oo 60 w2000
Mines
RT Area Height .
o 0,
(min) | (uV*s=c) % Area (V) % Height
1]12.697 | 41495971 | 97.48 2870675 97.94
2 (15657 | 1073164 252 60470 2.06
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/
N—

Fe OCHj

de
o}
HPLC chiralcel IE-3 (EtOH : n-hexane 2:8, 0.7 mL/min), 95% ee

Reported by User: Breeze OA»§ (Breeze)

T T O T

SAMPLE INFORMATION
Sample Name: 163xx Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/20/2012 1:08:38 PM CST
Vial: 4 Acq. Method: pc
Injection #: 1 Date Processed:  9/9/2012 11:47:49 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 25.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
1.80H
1.60H
1404 @
=
1201 %
1.00H ||
> \
<
oo f
oro] | I
040 | | ‘
|
|
0201 \ [
| | \
| |\
00— — - L — =
VL O O o I
Minue
RT Area Height ;
0, o,
(min) | (uVv*sec) % Area L) % Height
1]11.378 | 22668637 | 49.98 [ 1795495 60.83
2|16.769 | 22684495 | 50.02 [ 1156059 3917
Reported by User: Breeze OA»§ (Breeze) T
SAMPLE INFORMATION
Sample Name: 163 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/20/2012 1:37:18 PM CST
Vial: 3 Acq. Method: pc
Injection #: 1 Date Processed 9/9/2012 11:48:16 AM CST
Injection Volume: 10.00 ul Channel Name:  W2488 ChA
Run Time: 25.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
350+ é
2004 Tl
250
200
2
<
1.50H
1.00H |
0501 |‘ =4
=
1 :
000t —— —— o —
Ot A B
i
RT Area Height .
0 0,
(min) | (uV'sec) Yo Area Wv) % Height
111.293 | 62056675 | 97.72 | 3572498 97.98
2]16.700 | 1448662 228 73668 2.02
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/
N CHoCH;
Fe OCH,CH(CH,);CH3
4f
HPLC chiralcel 1E-3 (i-PrOH : n-hexane 2:8, 0.6 mL/min), 96% ee
Project Name syinchun 5 Bree;e 2
Reported by User. Breeze OA»§ (Breeze) BFLL Syetan
SAMPLE INFORMATION
Sample Name: 153xx Acquired By Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 5:07:52 PM CST
Vial 1 Acg. Method pc
Injection #: 1 Date Processed:  9/9/2012 12:10:01 PM CST
Injection Yolume: 10.00 ul Channel Name W2489 ChA
Run Time: 25.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
120
1.00H ﬁ
o] | |
> 08H ‘ |
2 ‘ ‘ |
040+ | ‘ ‘
| i
0.2H | ‘I ‘I
L]
/ |\ A
0.00 7‘7——"\/“7}—&——\c
obo 200 200 600 abo im0 1200 o 1600 1800
Minutes.
RT Area Height |, .
min) | @vrseo) % Area o) % Height
1111.156 | 17736934 | 49.88 | 1160403 51.19
2 (1196317822379 | 50.12| 1106463 48.81
Project Name  syinchun 55[&629'2
Reported by User Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 153 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/24/2012 10:23:50 AM CST
vial: 1 Acq. Method: pc
Injection # 1 Date Processed:  9/9/2012 12:13:21 PM CST
Injection Volume: 10.00 ul Channel Name W2489 ChA
Run Time: 20.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
1404 $
1204 %
1.00 ‘
0.80H |
2 |
0.604 ‘
o] I
[
020+ & | ‘I
] ‘ \
000 — — N | —
abo 200 abo &ho o 000 2o 1900 1500 1800 "2
Minutes
RT Area Height .
: " % Area 97 1 of, Height
(min) | (uV*sec) V)
1(11.328 503784 207 29360 2.09
212130 23859236 | 97.93 (1375531 97.91
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HPLC chiralcel I1E-3 (i-PrOH : n-hexane 3:7, 0.5 mL/min), 95% ee

Project Name

siyinchun

Reported by User: Breeze OA»§ (Breeze)

Breeze 2

HPLL System

]

SAMPLE INFORMATION
Sample Name: 157xx Acquired By Breeze
Sample Type: Unknown Date Acquired: 9/9/2012 4:31:33 PM CST
Vial: 1 Acqg. Method: pc
Injection # 1 Date Processed:  9/9/2012 4:53:10 PM CST
Injection Yolume: 10.00 ul Channel Name W2489 ChA
Run Time: 15.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
7
o
=
1o0] 2 3
I
140 || ﬁ
1.20] || U
] (.
Ed ‘ | ‘
080 ‘
060 ‘ ‘| ‘ |
0401 | |
| \I | |I
0.2t \
I\
000 N .
000 ' ' ' Z;II ‘ ' ‘ 4IEIEI ' ‘ ' BIDD ' ‘ ‘ B:)D ‘ ' ' WEIIDCI ‘ ‘ 12‘[]EI 14‘00 ‘
Minutes
RT Area Height .
% Area % Height
min) | (vsec) V) 9
1] 9.449|22534812| 51.08 1525796 47.03
210769 | 21579452 | 48921718205 5297
Project Name  syinchun fa preeze" /
Reported by User Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 157 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 2:38:37 PM CST
Vial 1 Acqg. Method: pc
Injection # 1 Date Processed:  9/9/2012 4:00:23 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 15.00 Minutes Channel Desc W2489 ChA 254nm
Sample Set Name pc sample
240
A
2207
200 E‘
180] I| |
150 ‘ l‘
1409 I
[
5 1.2 | |
£
100] |
0.50] | |
[ |
0.0 ‘
040 o <«
[
0209 [
0.00 — o LSS
oo 20 a0 &l &k 1o "o o
Minutes
RT Area Height .
_ A % Area 90 1 o Heignt
(min) | (uV*sec) \v)
1| 9.378 | 65687710 97.67|2287353 96.84
210544 | 1568723 233 74639 3.16
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/

- N—
&S
ON  4h
HPLC chiralcel AD-H (i-PrOH : n-hexane 3:7, 0.7 mL/min), 94% ee
ProjectName  siyinchun 5 breeze 2
Reported by User: Breeze G»§ (Breeze) HPLE Systen
SAMPLE INFORMATION
Sample Name 162xx  0.21:052 Acquired By Breeze
sample Type:  Unknown Date Acquired:  9/7/2012 9:45:30 PM CST
Vial: 1 Acq. Method: pc
Injection #: 1 Date Processed:  9/9/2012 3:50:53 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 15.00 Minutes Channel Desc..  W2489 ChA 254nm
Sample Set Name pc sample
1.80H
il
1601 o
I
140 il |
/
1.001 |
2 I
0.80H | ‘ ‘
" | ‘ |
o] A
| |
o) i
. S _]\Ah‘L]J'_\\r DA AN AN
e e A M A A AR
Minutes
RT Area Height
miny | vy | ARy | % Heiont
1|5.874| 20501074 | 5029 |1443449| 4527
2|6.790] 20349541 | 49711745234 5473
Project Name dyinchun "a HDP[L"-;‘"{LE L
System

Reported by User: Breeze OA»§ (Breeze)

SAMPLE INFORMATION

Sample Name: 162 0.21:.0.52 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/7/2012 10:17:22 PM CST
Vial: 1 Acq. Method: pc
Injection #: 1 Date Processed:  9/9/2012 3:52:06 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 12.00 Minutes Channel Desc.: ‘W2489 ChA 254nm
Sample Set Name pc sample
1601
1404 a
|
1204 || |
100 ‘ |
EZE | ‘
0604 | |
D40q ‘ |‘
0204 | l\ &
[
00— S __/_\‘1"1 \_7 .
A B B o W A A L AL L IO B LA e e B B
300 10.00 11.00 12.00
Minutes
RT Area Height -
: . % Area 9 % Height
(min) [ (WV*sec) (Wv)
115909 (24092051 | 96.80 | 1623531 96.95
216.832 795905 3.20 51161 3.05
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HPLC chiralcel AS-H (i-PrOH : n-hexane 0.1:9.9, 0.5 mL/min), 96% ee

Fe

cl
4

Project Name siyinchun 5 Ufeqze 2
Reported by User Breeze OAx§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 161 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 1:38:40 PM CST
Vial: 1 Acg. Method: pc
Injection #: 1 Date Processed:  9/9/2012 12:23:14 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time 15.00 Minutes Channel Desc. ‘W2489 ChA 254nm
Sample Set Name pc sample
3.00q %
250 ‘
‘ 2
o~
™~
2,00 ‘ T‘
i
. f i
2 1504 |
|
| |
100 |
| |
| |
oso] \ I
|1 [
[ |
0.OC — — —
wo 20 a0 et R
Minutes
RT Area Height | .
min) | @vrsec) % Area o) % Height
1| 9.553 35047043 | 50.24|2990278 59.98
2112239 34713151 | 49.76| 1994815 40.02
Project Name siyinchun ARUVITTLT £
Reported by User. Breeze OA»§ (Breeze) HPLE Systen
SAMPLE INFORMATION
Sample Name 161 Acqguired By Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 2:01:56 PM C8T
Vial 1 Acg. Method pc
Injection # 1 Date Processed:  9/9/2012 12:24:56 PM CST
Injection Volume: 10.00 ul Channel Name: ‘W2489 ChA
Run Time 15.00 Minutes Channel Desc ‘W2489 ChA 254nm
Sample Set Name pc sample
350
300 «ﬂ
250 ‘ ‘
200 ‘
=1
<<
150 ‘ |
1.0H ‘ |
[ |
0.50+ | 2
[ b
| o
0.00 - -
oo 2k ab | &w | s o w2 o
Minutss
RT A2 o area| TN 1o eignt
(min) | (uV*sec) V)
1| 9.526 |440690786 | 97.84 | 3398706 958.36
2112.346 972990 216 56696 1.64
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Fe
) 4]
Cl
HPLC chiralcel 1E-3 (i-PrOH : n-hexane 3:7, 0.5 mL/min), 96% ee
Project Name siyinchun fa uiccLic £
o HPLC System
Reported by User. Breeze OA»§ (Breeze)
SAMPLE INFORMATION
Sample Name: 160xx 0.01:0.49 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/4/2012 9:42:26 PM CST
vial: 1 Acg. Method: pc
Injection #: 1 Date Processed:  9/9/2012 11:59:29 AM CST
Injection Volume: 10.00 ul Channel Name W2489 ChA
Run Time: 15.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
[+:3
o >
05607 ﬁ N
[ 1
0.7 [ |
| i
n6n] | | \ |I
|
0so] I [
N ‘ | |
= | [
040 |‘I | | ‘|
0.30] ||‘ ‘I ‘l |‘
[ [
020 | \ | \
| \ | h
| \ | \
0.10 .’\ fﬁf_‘*‘%/\ |
000 — — T Lri__i_
T o
Minutes
RT Area Height .
K % Area % Height
(min) | (uV*sec) uv) g

1| 9.329|22879233| 4993844330 52.01
2|11.919 (22943782 | 50.07 | 778925 47.99

Project Name  siyinchun fa preeze z
Reported by User Breeze OAx§ (Breeze) HPLC System
SAMPLE INFORMATION
Sample Name: 160 0.01:048d Acquired By Breeze
Sample Type: Unknown Date Acquired: 9/4/2012 9:59:14 PM CST
Vial: 1 Acq. Method: pc
Injection # 1 Date Processed:  9/9/2012 12:01:59 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 15.00 Minutes Channel Dest. ‘W2489 ChA 254nm
Sample Set Name pc sample
050 4
&
0.50 gl
|
0.70] ‘I |
0.60 |
L
0.50 |‘ ‘
= |
= oac [
. I
|
0.30] | ‘I
[
0.20] | |
] |
| 1} @0
0.10] | \ 2
f ™
ool _)_J\\‘_i__ / x_—n—&a——————
e S O
Minutes
RT Area Height )
: " % Area| T IM | o Height
(min) | (uv*sec) V)
1| 9.549 [ 37466465 97.77 | 926261 97.40
2(12.438 856093 223 24742 260
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Fe ~—
= O
CHs 4k

HPLC chiralcel 1E-3 (i-PrOH : n-hexane 3:7, 0.5 mL/min), 96% ee

Project Name dyinchun ./a pieeLe £
Reported by User Breeze OA»§ (Breeze) HPLE Systen

SAMPLE INFORMATION

Sample Name: 1590¢ Acquired By: Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 12:15:49 PM CST
Vial: 1 Acqg. Method: pc
Injection #: 1 Date Processed:  9/9/2012 12:31:40 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time 15.00 Minutes Channel Desc ‘W2489 ChA 254nm
Sample Set Name pc sample
2007
180 & 3
] w
1BDE IV T
1] | \|
2 1007 ‘ | |
- l ||
04 | ‘ ‘ |
] |
0201 I\ II I| ||
] {1 \
] |
D.00 — "‘L—\T/\*-'vj;w*— —
o0 200 a0 e ek w120 14w
Minutes
RT Area Height |, .
min) | (uvrse) % Area @) 7 Height
1| 9.961 (22377812 51.40| 1892583 54 27
2111.640 | 21155073 | 48.60| 1594993 4573
Project Name siyinchun g uIcELS L
Reported by User. Breeze OA»§ (Breeze) HPLE Svatem
SAMPLE INFORMATION
Sample Name: 159 Acquired By Breeze
Sample Type: Unknown Date Acquired: §/23/2012 1:02:42 PM CST
Vial 1 Acg. Method: pc
Injection #: 1 Date Processed:  9/9/2012 12:22:23 PM CST
Injection Volume: 10.00 ul Channel Name ‘W2489 ChA
Run Time 15.00 Minutes Channel Desc.: ‘W2489 ChA 254nm
Sample Set Name pc sample
160 &
140 3
. |
100 H
EXEA ‘
060 ‘ ‘
0.40] ‘ |
| ‘ w©)
0.2H ‘l | I
|
[ -
0.0 L.
e e
Minutes
RT Area o prea| HEION o eignt
(min) | (uV*sec) 1)
1| 961620216276 | 98.05| 1617874 98.11
2|11.793 402430 195 31246 1.89
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HPLC chiralcel I1E-3 (i-PrOH : n-hexane 3:7, 0.5 mL/min), 96% ee

Project Name

siyinchun

FP WUITCLT L

Reported by User. Breeze OA»§ (Breeze)

HPLC System

Injection Volume: 10.00 ul

Channel Name:

SAMPLE INFORMATION
Sample Name: 158xx Acquired By Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 10°43:39 AM CST
Vial: 1 Acq. Method: pc
Injection # 1 Date Processed:  9/9/2012 12:18:12 PM CST

W2489 ChA

Run Time: 20.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pcsample
2.50H %
] ‘\ T
. | |
? ‘
£
120] ‘ | ‘ |
- I
a
| 'm |
om] — e A
ooo 20 40 &0 "&o | ww | 2w o 1800
Minutes
RT Area Height | .
min) | @vsec) % Area ) % Height
1| 9.301 30504853 50.47 | 2567777 50.26
2| 10.069 | 29940574 | 4953 | 2540932 4974
Project Name siyinchun A VITTLT £
Reported by User. Breeze OB»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 158 Acquired By Breeze
Sample Type: Unknown Date Acquired: 8/23/2012 11:58:32 AM CST
Vial 1 Acq. Methed: pc
Injection # 1 Date Processed:  9/9/2012 12:19:17 PM CST
Injection Volume: 10.00 ul Channel Name W2489 ChA
Run Time: 15.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
220 3
200 ‘CH
1609 |
180 ‘
1.40] ‘
1.207 ‘ |
2
<
100
o |
060 |
o R
| =
020 ‘ | 2
| @
.00 — JERS
oo 200 ab & e o 20 1400
Minutes
RT Area Height ’
: " % Area O 1 o Heignt
(min) | (uv*sec) Wv)
119.208 | 28964685 | 97.96 | 2194474 97.67
2|9.994 603213 2.04 52295 233
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Fe OBu"

0 4m

HPLC chiralcel 1E-3 (EtOH : n-hexane 2:8, 0.7 mL/min), > 99% ee

Reported by User: Breeze OA»§ (Breeze)

e rLL OyELEM
SAMPLE INFORMATION
Sample Name: 34 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 6/28/2012 8:34:02 PM CST
Vial 2 Acq. Method: pc
Injection #: 1 Date Processed 9/8/2012 11:30:55 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
120 d
3
1.00H
o
3
o] ‘ *
I
|
2 060 M
[l
0.40- ‘ ‘ “
- 1 |
1 I
| \
o P o S R N
0 2b0 "abo 600 8o "10o0 1200 o idm 100 2000
RT Area Height .
. % Area % Height
(min) | (uV*sec) W) |°7
1]10.449| 13221371 | 50.01|1204776 62.61
2 (1489013217873 | 4999 719375 37.39
Project Name siyinchun a Ufeqze 2
Reported by User: Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 177 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 10/26/2012 11:23:21 AM CST
Vial 1 Acqg. Method pc
Injection #: 1 Date Processed:  10/26/2012 11:41:01 AM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 25.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
2.00H |
150+ ‘
, |
[
1.00H I‘
|
|
0.50+ ‘u
@ |
g \
A 2 |
" —— —5—‘—-5—\ _——
D.JGI ' I2.ICIDI ' Id.III‘ ‘ IGIDDI ' ‘S.EG‘ ' IWDI.EO‘ ‘ I12!OGI ' I14!Eﬂl ' I1G!Od ‘ I‘B\I.Eﬂl ' ‘33‘00‘ ' IEIEO‘ ‘ I24!OGI
Mimdas

RT Area Height B
) % Area % Height
(min) | (uv*sec) uv) 9

10.869 239089 0.38 28781

-

1.09
98.91

215320 | 78162744 | 99.62 | 2603918
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HPLC chiralcel 1E-3 (i-PrOH : n-hexane 5:5, 0.3 mL/min), 91% ee

Project Name syinchun B Y VL &
Reported by User. Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name 174xx d Acquired By Breeze
Sample Type: Unknown Date Acquired: 9/3/2012 4:32:41 PM CST
Vial: 1 Acq. Method pc
Injection # 1 Date Processed:  9/9/2012 12:04:38 PM CST
Injection Volume: 10.00 ul Channel Name:  W2483 ChA
Run Time: 20.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
0.90]
0507
0.70]
060
050
2 |
< ]
040
0.304
0.20]
0104
0.00F———— -
oo 20 sho | &b em | w0s0 | 1200 | w40 1e00 | 1ase | 2000
Minutes
RT Area Height .
miny | @visen) % Area W) % Height
1|15249 | 16747051 | 49.61 (877025 50.32
2115998 | 17011793 | 50.39| 866014 49.68
[Project Name siyinchun :’a \II:PreEeSle L
Reported by User Breeze OA»§ (Breeze) L
SAMPLE INFORMATION
Sample Name: 174 d Acquired By: Breeze
Sample Type Unknown Date Acquired: 9i3/2012 4:10:16 PM CST
vial 1 Acq. Method: pc
Injection # 1 Date Processed 2i21i2013 4:18:10 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Sample Set Nameé pc sample
3.00H
250
200H ‘ |
3 150+ ‘ ‘
) |
1.004 ‘ |
0s0] [ lg
‘ =3
it
000 - | AN _
ooo  2b0 4o e ebo "1000. "1200 "o 60 1800 20m0
Mirites
RT Area Height Yo
A ) % Area g -
(min} | (UV*sec) [(TA] Height
115,183 [ 57001971 | 95422999299 | 95.64
2115936 | 2737812 458 | 136741 4.36
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HPLC chiralcel AD-H (i-PrOH : n-hexane 0.3:0.87, 0.9 mL/min), 94% ee

Project Name

2013

siyinchun

Fe

Reported by User. Breeze OA»§ (Breeze)

40

WICELE L
HPLE System

<

SAMPLE INFORMATION
Sample Name 167xx 0.03:0.86 Acquired By Breeze
Sample Type: Unknown Date Acquired: 9/7/2012 6:35:36 PM CST
vial: 1 Acq. Method: pc
Injection # 1 Date Processed:  9/9/2012 3:54:42 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time 15.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pcsample
060
0.50 I i
A
- o
i
2 0.3 | ‘
-« | | | |
|
o] RN
l |
F ]
o
0.10H | [ I
| ‘I ‘I |
| | |
. J\_,_/\é__"'&é-—f—_g__b,‘_, - —
B AL A A A B o e e AL
[t 11.00
Minutes
(m\) (HQ,ZE:C) % Area HE:E? % Height
114.059 (10019811 | 50.24 | 548707 4923
2(4.807| 9925280 | 49.76|565970 50.77
Project Name syinchun a“l\‘ﬂ-\- &
Reported by User Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name: 167 0.03:0.86 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/7/2012 6:48:13 PM CST
vial 1 Acq. Method: pec
Injection #: 1 Date Processed:  9/9/2012 3:55:29 PM CST
Injection WYolume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 15.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
3.0 é‘.
1
Ikrl'I
250 [
I ||
200 | |
.
=] | ‘
< 150 ‘
-
1.0 | |
L
|
0.5 | || -
II \ 5 /\
i \ et
00— S — \‘.';‘/\ / BE— =
e o o
Mirutes
RT Area o Height |
min) | (vsec) % Area @) % Height
1]|4.073 | 64167985 | 56.86 | 3126915 96.96
2(4.811| 2078271 3.14 98120 3.04
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HPLC chiralcel AS-H (EtOH : n-hexane 0.06:0.54, 0.6 mL/min), 97% ee
Project Name siyinchun 5 Bfee"Ze 2
Reparted by User Breeze OA»§ (Breeze) HPLE System
SAMPLE INFORMATION
Sample Name:  152xx d Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/4/2012 3:16:59 PM CST
vial 1 Acq. Method pc
Injection # 1 Date Processed:  9/%/2012 3:59:03 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time: 20.00 Minutes Channel Desc. W2489 ChA 254nm
Sample Set Name pc sample
1.20H
10H ‘ %
D8+ | ‘|
2 05 ‘ ‘ ‘ ‘
D40 ‘ [ ‘ ‘
\ [
1.l
D2H | |
| |
[
\ / \
oo I I U B SN _ . |
D)(]I ‘ IZ}I]I ‘ IQ:JD‘ ' ‘E:)DI ' IE“EIDI ‘ I1DIDDI ‘ I12‘00I ' ‘14'00‘ WBIEIEII ‘ 1SDCII ' IZﬂ,DCI
Minutes
RT Area Height | .
min) | @vse) % Area ) % Height
1| 944222480304 | 50.16 [ 1192804 51.96
211171 22339186 | 49.84 | 1102599 48.04
GrojectName  siyinchun Gbreere?
Reported by User. Breeze OA»§ (Breeze) HPLE Syetan
SAMPLE INFORMATION
Sample Name: 152 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/11/2012 10:12:11 PM CST
vial: 1 Acq. Method pec
Injection # 1 Date Processed:  9/11/2012 10:34:30 PM CST
Injection Volume: 10.00 ul Channel Name W2489 ChA
Run Time 20.00 Minutes Channel Desc ‘W24889 ChA 254nm
Sample Set Name pc sample
016 $
04 ﬂ
012 |
\
040 |
= |
< 0o |
|
008 ‘ ‘l
0.0 ‘ I\
| ~
\ g
i IVANIPAN B
/ - e J'v——'—'}——&:‘—ﬁa—r - ]
. AV
o
Minutes
RT Area Height ]
. €3 o, area| 9™ o Heignt
(min) | (pV*eec) (uv)
1] 9.190 | 3291564 | 98.27 | 161077 98.27
212367 58036 1.73 2833 1.73

545



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

/
N~

A

P\

< o’ TOEt 4q

HPLC chiralcel AS-H (i-PrOH : n-hexane 0.2:0.2, 0.4 mL/min), 93% ee
5Breeze'2

Project Name siyinchun

Reported by User: Breeze OA»§ (Breeze)

HPLC Systam

SAMPLE INFORMATION
Sample Name 151XX Acquired By Breeze
Sample Type: Unknown Date Acquired: 9i11/2012 4:35:14 PM CST
Vial: 1 Acq. Method pc
Injection #: 1 Date Processed:  9/11/2012 8:11:32 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time 30.00 Minutes Channel Desc ‘W2489 ChA 254nm
Sample Set Name pc sample
1.00
A
0.90 %
0.80 ﬂ
0.70] | ‘
o0} | |
| 2
2 o | ‘ a
o~
0.40 | A
| [
0.30] [
| [
2 | [
| | { \
0.1 |1 / \
[ /
|
Nl N / ,
oo 200 40 6b0 800 1080 1200 1400 1600 1860 2000 2200 2400 2600 2800 3000
Minutes
RT Area Height | .
min) | (vsec) % Area @) % Height
112,792 | 37649485 | 49.70| 969620 70.72
2(21.233 38111013 50.30| 401521 29.28
Project Name  siyinchun 55@9}9 2z
Reported by User. Breeze OB»§ (Breeze) HPLE Syztam
SAMPLE INFORMATION
Sample Name 151 Acquired By: Breeze
Sample Type: Unknown Date Acquired: 9/11/2012 5:12:20 PM CST
vial: 1 Acq. Method pe
Injection #: 1 Date Processed:  9/11/2012 8:12:20 PM CST
Injection Volume: 10.00 ul Channel Name:  W2489 ChA
Run Time 30.00 Minutes Channel Desc.: W2489 ChA 254nm
Sample Set Name pc sample
0.359
o
o
0.3 b
\
0.25q [
/|
[
0.2 [
|1
2 [
0.15q [
[
| |
| |
0.1 | \
| |
| |
| '!
0.05q ﬁ ;‘ \
ol I
0.0H— f-%‘#ﬂ — —«r—/ \"
oo 200 4o &0 b0 1080 1200 1400 1600 1800 o0 2200 o0 %00 2800 000
Minutes
RT Area Height :
: " % area| T IM | o Heignt
(min) | (uV*sec) vy
1(12.886 989297 3.57| 16575 5.46
2|21.105 | 26708585 | 96.43 | 287267 94.54
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