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BRAESIH UL, BITA I SN e 78 BV R IR T E A 1 R e Hh it
AT, A VA A2 RGUAE BT XA AT 24k, i S84 58 AN/ s R EH R
AN/ B8 B R ST AT AR SRS BT FH O B IR AR (1.0 mol/L in THF). 75 3R
4. N-FEME R e R . N- 2 SR e i 1-FFJE-2-WRIE A Bl A0 7R3 e B
LT R A TR A 7 (2 5, 2 KT 99%. SR Geny 5 ik Eefg i
R A PR A ). 5256 A B A B0 B = BRI hE RO A, AR T SRk o5 SO0 A
FIE Okt PUERI . RS B B A RHS I A IR A 5 (%21 7). GF254
HEZ SRR E A AR (200~300  ENDIW E LR T B TR AR AL T8 77 PR 7).
AT R OBE. SR B 2 BOR TR AR A BR 2 7 (L ).

'H #Z 4R ("H NMR), *C #Z#3E4R(1°C NMR), F #Z i3 4R(1°F NMR), and
"B KR AR (1B NMR)iiE T 20 °C 'K, 400 MHz Bruker #% B SLIRACR A, 57
R RARE DT AR EURARA . A48 (ppm) W FIAEX % E: AR
PitIZ %853 38 7.26 ppm ("H NMR)AI 77.16 ppm (3C NMR); jifXKIIS%
58 7.16 ppm (‘H NMR)FI 128.06 ppm (*C NMR); AP ER KIS % AE N
2.05 ppm ("H NMR)A1 206.26 ppm/29.84 ppm (°C NMR). ¥R Rmun F: fh2afr
% (ppm) , ZHIE (s =FHIE d =X{FEIE, dd =X EIERIEIE, t =—F % m=
ZHIE, me =L ZEIE, br =518 |, fAFEIT (Hz) AR5, KHBEBIEH
2 (ESD $ARTE Bruker Maxis R4t itsk T @ ¥R s, B ikisid X 4k
B AR AT ST Bruker D8 Venture K45,

FHEAEPIIEEEAE Jasco P-1010 42 EsE, JHAR4E T NN iR
JFE N B EL e

a*100
c*xd

Horp, TRRIRE (BRED | a RopFOUENEME (0 , dRoREE MK
(KD, e RanKEE (g: 100mL) .
FE R RO IR Agilent 5y R80BUH (KA _EREAT, tAEAEY Chiralpak
IC; Chiralcel OD-H, OJ-H, AD-H, AS-H, 250 mm X 4.6 mm).
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FESCER L M2, R 0 °C , No SU4UT, FF N -k Sl 83 (100.0 mmol) 1)
Et,O (50 mL)F 12 I A\ 2 i 8 ArMgBr S2 (150 mmol, 1 M in THF, 150 mL)f]
TR TR A =R NP 12 /M. RN EE RS, B R MIBAEIE 0 °C,
6 N E AR pH 2 3~4. I LEEAKIEAT R, 73 B /KAH. 77K A 2%
AN NaOH /K¥EW(3.0 M), #i¥ pH £ 13. /KA DCM #EL 3 k(&K 100
mL), & FFA N, FTE7K NaxSO4 T8, W45 T8 J5 HIA HUAH, 7E K TEEAE T,
T I ek 2K TR AR 2 B AR M I 1.
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PR SCER TR 3, fE No S0 F, B THF (50.0 mL)IMA &A% (125.0 mmol,
3.0 @) I (3 R0 EEEM F. I THF (20.0 mL)#% S1 (75.0 mmol), ZZME A
B, SONAR ZRAE 70 °C R B 2 h, #1115 S2. VKSR EIE 0 °C, K N-itg ke
fiil 83 (50.0 mmol) ] Et20 (50 mL)¥ BN W1 L BT id 1] £ 1) ArMgBr (S2)VU & #k
WV, BRSO 12 /NI OSSR S, IR BITR A EI A 0 °C, H 6 N #hFRVA
T pH 2 3~4. I CBERKBEAT 2L, 73 B KAH. 1 7KAHH 2248 i\ NaOH 7K
3.0 M), i3 pH £ 13. /KA DCM 28 3 (K 100 mL), &FFAHUH,
HTE/K NaxSOs T, AT 5 A VI, fETKAEIRE T, @i k241815
BB BRI 1.
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5-(3,5-Dimethylphenyl)-1-methyl-2,3-dihydro-1H-pyrrole (1d)

Me

Me

S B J7% B, P N-F SIS ERR (50 mmol, 5.0 g) Al 1-71-3, 5- 2 (70 mmol,
13.0 g) FJERIAT BALL 43%7™ %4 B 3 E RHPIR R A 1d (4.02 g).
'H NMR (400 MHz, CDCl3) & 7.02 (s, 2H), 6.93 (s, 1H), 4.93 (t, J=2.6 Hz, 1H), 3.23 (t, J =
9.1 Hz, 3H), 2.58 — 2.51 (m, 2H), 2.50 (s, 3H), 2.32 (s, 6H).
13C NMR (101 MHz, CDCl3) & 154.8, 137.8, 134.1, 129.4, 124.9, 103.7, 56.9, 40.6, 29.2,
21.4.
HRMS (ESI"): calculated for C13H;sN™ [M+H]": 188.1434, found: 188.1431.

5-(4-(tert-Butyl)phenyl)-1-methyl-2,3-dihydro-1H-pyrrole (1e)

|
N
\
Me
Bu

S I B, LLN-FEM%LEE (45 mmol, 4.5 g) Al 4-5U T FIRZE (70 mmol,
14.9 g) JJEREAT PLRL 17%77 345 Bk 3 (IR A 1e (1.83 ).
"H NMR (400 MHz, CsD¢) & 7.17 (d, J = 8.2 Hz, 2H), 6.95 (d, J = 8.2 Hz, 2H), 4.66 (t, ] =
2.6 Hz, 1H), 2.79 (t, J = 9.1 Hz, 2H), 2.18 - 2.12 (m, 2H), 2.11 (s, 3H), 0.91 (s, 9H).
3C NMR (101 MHz, CsDe) 8 155.2, 150.6, 132.3, 127.4, 125.5, 102.8, 57.0, 40.4, 34.6, 31.5,
29.6.

HRMS (ESI): calculated for C;sH, NNa" [M+Na]*: 238.1662, found: 238.1662.

5-(2-Methoxyphenyl)-1-methyl-2,3-dihydro-1H-pyrrole (1f)

I
N

1
ome

3@ )52 B, PL N-F LML & BERH (50 mmol, 5.0 g) Al 1-JR-2-H 4 (70 mmol,
13.1 g) JJE RS BARL 12%) 384 ik 38t IR 4 1£ (1.17 ).
'H NMR (400 MHz, CDCl3) & 7.23 (d, J = 7.5 Hz, 2H), 6.89 (s, 2H), 4.89 (t, ] = 2.7 Hz, 1H),
3.82 (s, 3H), 3.16 (t, ] = 8.9 Hz, 2H), 2.52 (s, 2H), 2.35 (s, 3H).



13C NMR (101 MHz, CDCls) 8 157.0, 151.5, 130.6, 129.1, 123.2, 120.4, 110.9, 104.1, 56.9,
55.7,39.6,29.4.
HRMS (ESI"): calculated for CisH21NNa*™ [M+Na]*: 212.1046, found: 212.1046.

1-Methyl-5-(4-(trifluoromethyl)phenyl)-2,3-dihydro-1H-pyrrole (1i)

|
N
A
Me
FsC

Z2Z WA 7% B, DL N-HZEMEELEE] (50 mmol, 5.0 g) AR =5 F 2K (60 mmol,
13.6 @) NIRRT PLLL 6% 24 ik o EL R 1 (0.62 g).
"H NMR (400 MHz, C¢Ds) & 7.31 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.3 Hz, 2H), 4.84 (t, J =
2.7 Hz, 1H), 2.99 (t, J = 9.2 Hz, 2H), 2.39 — 2.29 (m, 2H), 2.22 (s, 3H).
3C NMR (101 MHz, CeDs) & 153.8, 138.4, 129.6 (q, J = 32.3 Hz), 127.5, 125.5 (q, J = 3.8
Hz), 125.0 (q, ] = 272.7 Hz), 105.6, 56.7, 40.1, 29.5.
F NMR (377 MHz, C¢Ds) 6 -62.26.

HRMS (ESIY): calculated for CioHsFsN* [M+H]": 228.0995, found: 228.0993.

1-Methyl-5-(4-(trifluoromethoxy)phenyl)-2,3-dihydro-1H-pyrrole (1j)
|

Me
F,CO

S @A 7% B, L N-H L& 5EEH (50 mmol, 5.0 g) FIXHR =5 H &K (70
mmol, 16.9 g) AJFET LALL 7%) 3 & Bk 51 (IR 15 (0.88 g).
"H NMR (400 MHz, CsDe) & 7.20 (d, J = 6.7 Hz, 2H), 6.90 (d, J = 8.2 Hz, 2H), 4.80 (s, 1H),
3.00 (t,J=9.1 Hz, 2H), 2.34 (t, /= 9.1 Hz, 2H), 2.23 (s, 3H).
13C NMR (101 MHz, CsDs) 5 153.7, 148.8 (g, J = 2.0 Hz), 133.7, 128.7, 121.2 (q, J = 258.6
MHz), 121.1, 104.3, 56.7, 40.1, 29.5.
F NMR (377 MHz, CsDs) & -57.81.
HRMS (ESI™): calculated for C1oHi3FsNO' [M+H]": 244.0944, found: 244.0943.

5-(3-Chlorophenyl)-1-methyl-2,3-dihydro-1H-pyrrole (1m)



S I A, LA N-F LI Leli (50 mmol, 5.0 g) Al 3-5 K3 AL EE (60 mmol
0.5 mol/L, 120 mL) N J5EF ] LA 5% 24 Bk 24 (iR Rl & 1d (0.50 g).
'H NMR (400 MHz, CDCls) 3 7.38 (s, 1H), 7.26 (s, 3H), 5.02 — 4.89 (m, 1H), 3.30 — 3.15 (m,
2H), 2.60 — 2.49 (m, 2H), 2.48 (s, 3H).
13C NMR (101 MHz, CDCl;) & 153.4, 136.2, 134.2, 129.6, 127.7, 127.2, 125.2, 105.2, 56.8,
40.5, 29.2.
HRMS (ESIY): calculated for C;;H;3CIN" [M+H]": 194.0731, found: 194.0732.

1-Methyl-5-(4-(trimethylsilyl)phenyl)-2,3-dihydro-1H-pyrrole (1n)

@A B, LA N-FIEIERE el (45 mmol, 4.5 g) A 1-3R 4- = FIELREILIR (68
mmol, 15.6 g) AR AT LLEL 25%7™7 284 ik 3 IR 1n (2.61 g).
"H NMR (400 MHz, C¢Ds) & 7.52 (d, J = 7.5 Hz, 2H), 7.44 (d, J = 7.4 Hz, 2H), 4.98 (m, 1H),
3.08 (t,J=9.1 Hz, 2H), 2.48 — 2.41 (m, 2H), 2.40 (s, 3H), 0.21 (s,9H).
3C NMR (101 MHz, CsDg) 8 155.3, 139.7, 135.6, 133.7, 126.9, 103.6, 56.9, 40.4, 29.6, -1.0.
HRMS (ESI"): calculated for C14H, KNSi* [M+K]*: 270.1075, found: 270.1075.

1-Ethyl-5-(p-tolyl)-2,3-dihydro-1H-pyrrole (1q)

S 71 A, PLN-H LI 5EER (50 mmol, 5.0 g) AT 2R FEIRALEE (60 mmol,
1.0 mol/L, 60 mL) JyJE R A] LLLA 21%7 %A ik 35 (iR AA 1q (1.96 g).
'H NMR (400 MHz, CDCl3) & 7.28 (d, J = 7.1 Hz, 2H), 7.15 (d, J = 7.9 Hz, 2H), 4.93 — 4.87
(m, 1H), 3.31 — 3.23 (m, 2H), 2.78 (g, ] = 7.1 Hz, 2H), 2.61 — 2.52 (m, 2H), 2.35 (s, 3H), 1.06
(t, 7= 6.9 Hz, 3H).
3C NMR (101 MHz, CDCls) & 153.7, 137.3, 131.7, 129.0, 127.0, 103.1, 53.3, 47.0, 29.1,
29.1,21.3, 13.5.



HRMS (ESI"): calculated for C13H;7NNa*™ [M+Na]*: 210.1253, found: 210.1250.

1-Ethyl-5-(m-tolyl)-2,3-dihydro-1H-pyrrole (1r)

SHEIE 7 A, DL N-Z R 5EER (40 mmol, 4.53 g) FlTE] B LR AL EE (50 mmol,
1.0 mol/L, 50 mL) 4 J5URN AT AL 48% 7= 264 i 3t IR IBAA 1r (0.50 g).
'"H NMR (400 MHz, CsDs) & 7.33 (d, J = 6.0 Hz, 2H), 7.11 (t, J = 7.8 Hz, 1H), 6.93 (d, J =
7.6 Hz, 1H), 4.94 (d, J= 2.5 Hz, 1H), 3.13 (t, J = 9.2 Hz, 2H), 2.77 (q, J = 7.2 Hz, 2H), 2.45
(t, J=9.3 Hz, 2H), 2.12 (s, 3H), 0.95 (t, J = 7.1 Hz, 3H).
3C NMR (101 MHz, C¢D¢) 8 154.5, 137.9, 135.4, 128.6, 128.5, 128.2, 124.7, 103.0, 53.3,
47.1,29.5,21.4,13.7.
HRMS (ESIY): calculated for C;3H;7NNa* [M+Na]*: 210.1253, found: 210.1250.

P B BRARAE R

BRI C:

EFEFHTF, ¥ Co(acac): (5 mol%, 0.025 mmol, 6.5 mg)F1 L6 (6 mol%, 0.03
mmol, 11.7 mg)MA 15 mL [+ & & . InAIEC8E(2.5 mL), =iEBFE 20 7
. AR JE I\ HBpin (2.0 equiv, 1.0 mmol, 0.15 mL), 7EAHFEEE T EHiHE 5 8.
B, IR 1 (0.5 mmol), 7E 70 °C Ttk 24 h, EEUT PR EET. A
THF (5.0 mL), #RJ57E 0 °C F I NaOH/H20, (3.0 M, 1.0 mL), </ 30 7%, ¢
N NaxS205 KA K, H EtOAc (5.0 mL)AHL =X, AHIMHH NaxSOs T#E,
TR IRYA, BT ASFEL =) EE R (DCM/MeOH)AE JZ M 2lifk, 15 B FT 75 7=W) 3.

trans-1-Methyl-2-phenylpyrrolidin-3-ol (3a)



Z WA I C, L 1a (0.5 mmol, 79.5 mg) JNIEE AT LLLL 72% 5= 2 A Rl 3 ) [ 44
3a (63.8 mg).

'H NMR (400 MHz, CDCls) 7.34 (d, J = 4.4 Hz, 4H), 7.30 — 7.24 (m, 1H), 4.16 —
4.06 (m, 1H), 3.21 — 3.12 (m, 1H), 2.94 (d, J = 6.2 Hz, 1H), 2.55 (q, J = 9.1 Hz, 1H),
2.37-2.24 (m, 1H), 2.15 (s, 3H), 2.07 (br, 1H), 1.76 — 1.67 (m, 1H).

I3C NMR (101 MHz, CDCls) § 140.8, 128.7, 127.8, 127.7, 80.0, 79.8, 54.8, 40.7,
32.6.

HRMS (ESI"): calculated for C1iHisNO* [M+H]": 178.1226, found: 178.1224.

trans-1-Methyl-2-(p-tolyl)pyrrolidin-3-ol (3b)

S J71% C, PL1b (0.5 mmol, 86.5 mg) AJERFAT PLLL 83%77 F A Bk % (1 11
[ /4 3b (79.8 mg).
IH NMR (400 MHz, CDCls) 7.18 (d, J = 7.8 Hz, 2H), 7.10 (d, J = 7.8 Hz, 2H), 4.09 —
3.94 (m, 1H), 3.23 (br, 1H), 3.11 —3.01 (m, 1H), 2.85 (d, J = 6.4 Hz, 1H), 2.46 (q, J =
9.1 Hz, 1H), 2.32 (s, 3H), 2.26 — 2.14 (m, 1H), 2.07 (s, 3H), 1.70 — 1.57 (m, 1H).
I3C NMR (101 MHz, CDCls) & 137.4, 137.1, 129.2, 127.8, 79.3, 54.7, 40.5, 32.4,
21.1.
HRMS (ESI"): calculated for C12H7NNaO™ [M+Na]™: 214.1202, found: 214.1200.

trans-1-Methyl-2-(m-tolyl)pyrrolidin-3-ol (3¢)

ZH WA I C, LA 1e (0.5 mmol, 95.6 mg) R JEREAT LALL 719%™ 24 ik 5 1)
[E 14 3¢ (67.9 mg).



H NMR (400 MHz, CDCl3) § 7.22 (t, J = 7.1 Hz, 1H), 7.18 — 7.11 (m, 2H), 7.09 (d, J
=7.6 Hz, 1H), 4.14 — 4.06 (m, 1H), 3.19 — 3.11 (m, 1H), 2.89 (d, J = 5.8 Hz, 1H), 2.53
(q,J = 8.9 Hz, 1H), 2.35 (s, 3H), 2.33 — 2.25 (m, 1H), 2.15 (s, 3H), 2.06 (br, 1H), 1.76
~ 1.66 (m, 1H).

13C NMR (101 MHz, CDCly) & 140.7, 138.4, 128.6, 128.5, 128.3, 125.0, 79.9, 79.8,
54.9,40.8, 32.5, 21.5.

HRMS (ESI*): calculated for C1oH;7NNaO" [M+Na]": 214.1202, found: 214.1202.

trans-2-(3,5-dimethylphenyl)-1-methylpyrrolidin-3-ol (3d)

2371 C, P 1d (0.5 mmol, 102.7 mg) A JERFAT PLEL 69%77 34 Bk 3% (1)
& & 3d (70.7 mg).
'TH NMR (400 MHz, CDCl3) 8 6.94 (s, 2H), 6.90 (s, 1H), 4.11 — 4.03 (m, 1H), 3.12 (t,
J=8.9 Hz, 1H), 3.00 (br, 1H), 2.84 (d, ] = 6.2 Hz, 1H), 2.50 (q, J = 9.3 Hz, 1H), 2.29
(s, 6H), 2.24 (d, J = 9.5 Hz, 1H), 2.12 (s, 3H), 1.74 — 1.63 (m, 1H).
13C NMR (101 MHz, CDCls) & 140.4, 138.1, 129.3, 125.6, 79.7, 79.5, 54.8, 40.7,
32.5,21.3.
HRMS (ESI"): calculated for Ci3H19KNO™ [M+K]": 244.1098, found: 244.1099.

trans-2-(4-(tert-Butyl)phenyl)-1-methylpyrrolidin-3-ol (3e)

2371 C, PL 1e (0.5 mmol, 107.5 mg) AR AL 85%7 A ik i (i)
[E £ 3e (99.1 mg).
IH NMR (400 MHz, CDCl3) § 7.36 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 8.0 Hz, 2H), 4.16
—4.07 (m, 1H), 3.21 —3.12 (m, 1H), 2.92 (d, J = 6.4 Hz, 1H), 2.54 (q, ] =9.1 Hz, 1H),
237 —2.25 (m, 1H), 2.16 (s, 3H), 1.91 (br, 1H), 1.78 — 1.68 (m, 1H), 1.32 (d, ] = 1.6
Hz, 9H).



13C NMR (101 MHz, CDCls) & 150.6, 137.5, 127.4, 125.6, 79.9, 79.4, 54.9, 40.8,
34.6,32.4,31.5.
HRMS (ESI"): calculated for CisH23NNaO" [M+Na]": 256.1672, found: 256.1670.

trans-2-(2-methoxyphenyl)-1-methylpyrrolidin-3-ol (3f)

2@ 71 C, LA 1f (0.5 mmol, 103.6 mg) A JERI AT PALL 55%77 A a5 (011
& 1A 3f (57.0 mg).
'H NMR (400 MHz, CDCls) § 7.47 (d, J = 7.6 Hz, 1H), 7.24 (t, J = 7.7 Hz, 1H), 7.00
(t, ] =7.5 Hz, 1H), 6.92 (d, J = 8.2 Hz, 1H), 4.12 — 4.07 (m, 1H), 3.88 (s, 3H), 3.49 (d,
J=4.5Hz, 1H), 3.16 (t, ] = 8.3 Hz, 1H), 2.75 — 2.62 (m, 2H), 2.30 (s, 3H), 2.13 (m,
1H), 1.80 — 1.70 (m, 1H).
13C NMR (101 MHz, CDCl3) & 157.6, 129.6, 127.8, 126.9, 121.3, 110.4, 80.3, 74.5,
55.7,55.4,41.4, 32.8.
HRMS (ESI"): calculated for C12H7NNaO," [M+Na]": 230.1152, found: 230.1152.

trans-2-(3-Methoxyphenyl)-1-methylpyrrolidin-3-ol (3g)

ST C, P 1g (0.5 mmol, 94.5 mg) AR AL 78% 7 F A ik 3 (i)
[l 4 3g (80.8 mg).
"H NMR (400 MHz, CDCls) § 7.24 (t, J = 8.0 Hz, 1H), 6.93 (d, J = 6.6 Hz, 2H), 6.82
(d, J=8.7 Hz, 1H), 4.13 — 4.06 (m, 1H), 3.80 (s, 3H), 3.14 (t, ] = 8.3 Hz, 1H), 2.92 (d,
J=6.2 Hz, 1H), 2.53 (q, J = 9.1 Hz, 1H), 2.48 — 2.41 (br, 1H), 2.35 — 2.22 (m, 1H),
2.16 (s, 3H), 1.76 — 1.65 (m, 1H).
13C NMR (101 MHz, CDCls) 8 160.0, 142.4, 129.7, 120.2, 113.3, 112.8, 79.8, 79.7,
55.3,54.8,40.7, 32.5.
HRMS (ESI"): calculated for C12H;7NNaO," [M+Na]*: 230.1152, found: 230.1153.



trans-2-(4-Methoxyphenyl)-1-methylpyrrolidin-3-ol (3h)

23T C, P 1h (0.5 mmol, 94.5 mg) AJERAT PLLL 62%77 34 Bk 3% (1)
[# /4 3h (64.1 mg).
'H NMR (400 MHz, CDCl3)  7.25 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 4.14
_ 4.06 (m, 1H), 3.78 (s, 3H), 3.20 — 3.11 (m, 1H), 2.89 (d, J = 6.3 Hz, 1H), 2.53 (q, J
=9.1 Hz, 1H), 2.36 — 2.25 (m, 1H), 2.13 (s, 3H), 1.77 — 1.66 (m, 1H).
13C NMR (101 MHz, CDCls) § 159.3, 132.4, 129.0, 114.2, 79.8, 79.1, 55.4, 54.7, 40.6,
32.4.
HRMS (ESI"): calculated for C12HisNO," [M+H]": 208.1332, found: 208.1331.

trans-1-Methyl-2-(4-(trifluoromethyl)phenyl)pyrrolidin-3-ol (3i)

S I C, LA 1i (0.5 mmol, 113.5 mg) AERIAT PALL 58% )= 5 A Rl JC 1) &
1A 3i (71.4 mg).
'H NMR (400 MHz, CDCls) § 7.60 (d, J = 8.0 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 4.12
~4.03 (m, 1H), 3.22 — 3.13 (m, 1H), 3.04 (d,J = 6.1 Hz, 1H), 2.58 (q, ] = 9.1 Hz, 1H),
237 - 2.23 (m, 1H), 2.16 (s, 3H), 2.00 (br, 1H), 1.79 — 1.69 (m, 1H).
13C NMR (101 MHz, CDCl3) § 145.4, 129.9 (q, J = 32.3 Hz), 128.0, 125.6 (¢, J = 3.6
Hz), 124.3 (q, J = 272.7 Hz), 80.2, 79.1, 54.8, 40.7, 33.0.
19F NMR (377 MHz, CDCl3) & -62.41.
HRMS (ESI"): calculated for C12H;sFsNO* [M+H]": 246.1097, found: 246.1100.

trans-1-Methyl-2-(4-(trifluoromethoxy)phenyl)pyrrolidin-3-ol (3j)

10



ZH MM 7% C, LA 1j (0.5 mmol, 121.5 mg) vk AT RLRL 58% /=2 & s (11
& 44 3j (73.5 mg).
'"H NMR (400 MHz, CDCl3) 6 7.38 (d, J = 8.5 Hz, 2H), 7.19 (d, J = 8.2 Hz, 2H), 4.12
—4.01 (m, 1H), 3.20 - 3.12 (m, 1H), 2.98 (d, J = 6.1 Hz, 1H), 2.56 (q, J = 9.1 Hz, 1H),
2.36 —2.24 (m, 1H), 2.15 (s, 3H), 1.92 (br, 1H), 1.79 — 1.67 (m, 1H).
13C NMR (101 MHz, CDCls) & 148.7, 139.8, 129.0, 121.2, 120.6 (q, J = 257.6 Hz),
80.2,78.9, 54.7,40.7, 32.7.
19F NMR (377 MHz, CDCl3) & -57.85.
HRMS (ESI"): calculated for C12Hi4FsNONa' [M+Na]": 284.0869, found: 284.0870.

trans-2-(3-Fluorophenyl)-1-methylpyrrolidin-3-ol (3k)

S T C, YA 1k (0.5 mmol, 97.6 mg) AERIAT AL 76%7= A Rk 3 (i)
& 14 3k (74.5 mg).
TH NMR (400 MHz, CDCl3) § 7.32 — 7.22 (m, 1H), 7.14 — 7.03 (m, 2H), 6.98 — 6.90
(m, 1H), 4.09 — 4.01 (m, 1H), 3.17 — 3.10 (m, 1H), 2.95 (d, J = 6.0 Hz, 1H), 2.54 (q, J
= 9.1 Hz, 1H), 2.33 — 2.20 (m, 1H), 2.14 (d, J = 1.4 Hz, 3H), 1.98 (br, 1H), 1.76 —
1.65 (m, 1H).
13C NMR (101 MHz, CDCls) 6 163.3 (d, J = 245.8 Hz), 143.9 (d, ] = 6.9 Hz), 130.1
(d,J=8.2Hz), 123.4 (d,J =2.8 Hz), 114.44 (d, ] = 1.6 Hz), 114.43 (d, ] = 41.3 Hz),
80.1,79.2 (d,J=1.9 Hz), 54.7,40.7, 32.7.
1“F NMR (377 MHz, CDCl3) & -113.18.
HRMS (ESI"): calculated for C1;HisFN20O" [M+NH4]": 213.1398, found: 213.1398.

trans-2-(4-Fluorophenyl)-1-methylpyrrolidin-3-ol (31)

ZHMA % C, LA 1 (0.5 mmol, 88.5 mg) R EUREAT LALL 72% 7= %4 ik o5 €4 1)
[E £ 31 (70.3 mg).
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'H NMR (400 MHz, CDCl3) § 7.36 — 7.27 (m, 2H), 7.01 (t, ] = 8.7 Hz, 2H), 4.09 —
4.00 (m, 1H), 3.19 — 3.09 (m, 1H), 2.91 (d, J = 6.2 Hz, 1H), 2.53 (q, J = 9.1 Hz, 1H),
2.34-2.17 (m, 2H), 2.12 (s, 3H), 1.76 — 1.65 (m, 1H).

13C NMR (101 MHz, CDCls) 6 162.4 (d, J = 245.2 Hz), 136.5 (d, J = 3.0 Hz), 129.3
(d, 1=7.9 Hz), 115.5 (d, ] = 21.2 Hz), 80.0, 78.9, 54.7, 40.6, 32.6.

19F NMR (377 MHz, CDCls) § -115.25.

HRMS (ESI"): calculated for C;1HisFKNO™ [M+K]": 234.0691, found: 234.0692.

trans-2-(3-chlorophenyl)-1-methylpyrrolidin-3-ol (3m)

Z2 A J7% C, BL 1m (0.5 mmol, 96.8 mg) A AL AT LLEL 55% 5= 56 i 4 35 € (1 [ 1
3m (58.3 mg).

H NMR (400 MHz, CDCls) § 7.36 (d, J = 2.3 Hz, 1H), 7.24 (d, ] = 5.2 Hz, 3H), 4.12
—4.02 (m, 1H), 3.20 — 3.11 (m, 1H), 2.94 (d, J = 6.0 Hz, 1H), 2.55 (g, J = 9.1 Hz, 1H),
2.35-2.22 (m, 1H), 2.16 (s, 3H), 1.90 (br, 1H), 1.77 — 1.65 (m, 1H).

13C NMR (101 MHz, CDCls) & 143.3, 134.7, 130.0, 127.8, 127.7, 126.0, 80.1, 79.2,
54.7,40.8, 32.8.

HRMS (ESI"): calculated for C;H;sCINO* [M+H]": 212.0837, found: 212.0836.

trans-1-Methyl-2-(4-(trimethylsilyl)phenyl)pyrrolidin-3-ol (3n)

23 J79% C, P In (0.5 mmol, 115.5 mg) AFERFT AL 77%77 34 B 35 10 1) [
4 3n (96.0 mg).
IH NMR (400 MHz, CDCl3) 5 7.48 (d, J = 7.5 Hz, 2H), 7.32 (d, ] = 7.5 Hz, 2H), 4.11
—4.04 (m, 1H), 3.12 (t, J = 8.6 Hz, 1H), 2.93 (d, ] = 6.3 Hz, 1H), 2.83 (br, 1H), 2.52
(q, 7 =9.1 Hz, 1H), 2.31 — 2.20 (m, 1H), 2.12 (s, 3H), 1.75 — 1.64 (m, 1H), 0.26 (s,
OH).
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13C NMR (101 MHz, CDCls) & 141.2, 139.7, 133.7, 127.2, 79.7, 79.6, 54.8, 40.7,
32.5,-1.0.
HRMS (ESI"): calculated for C14H24NOSi" [M+H]": 250.1622, found: 250.1620.

trans-1-Ethyl-2-phenylpyrrolidin-3-ol (3p)

SHEA I C, L 1p (0.5 mmol, 86.5 mg) MR AT LALL 88% )7 3K £ Rl 3 (A
R 3p (84.2 mg).
'H NMR (400 MHz, CDCl3) 8 7.37 — 7.28 (m, 4H), 7.27 — 7.21 (m, 1H), 4.09 — 4.01
(m, 1H), 3.29 — 3.20 (m, 1H), 3.09 (d, J = 6.1 Hz, 1H), 2.62 — 2.50 (m, 1H), 2.44 (q, J
= 9.0 Hz, 1H), 2.32 — 2.16 (m, 2H), 2.16 — 2.04 (m, 1H), 1.76 — 1.66 (m, 1H), 0.97 (t,
J=17.2 Hz, 3H).
13C NMR (101 MHz, CDCls) & 141.4, 128.6, 127.8, 127.5, 79.6, 78.1, 50.9, 48.1,
32.1, 13.1.
HRMS (ESI"): calculated for Ci2H;7NNaO" [M+Na]": 214.1202, found: 214.1199.

trans-1-Ethyl-2-(p-tolyl)pyrrolidin-3-ol (3q)

S J71% C, PA 1q (0.5 mmol, 102.7 mg) AJERFT AL 64%77 54 Bk 35 (i
IR 3q (66.0 mg).
H NMR (400 MHz, CDCl3) 8 7.25 (d, J = 7.2 Hz, 2H), 7.15 (d, ] = 7.7 Hz, 2H), 4.11
—4.02 (m, 1H), 3.26 (t, ] = 8.3 Hz, 1H), 3.07 (d, J = 6.1 Hz, 1H), 2.64 — 2.53 (m, 1H),
2.46 (q,J = 9.0 Hz, 1H), 2.34 (s, 3H), 2.32 — 2.24 (m, 1H), 2.16 — 2.03 (m, 2H), 1.78
—1.68 (m, 1H), 1.03 — 0.95 (m, 3H).
I3C NMR (101 MHz, CDCls) § 138.2, 137.2, 129.4, 127.8, 79.6, 77.9, 50.9, 48.1,
32.0,21.2, 13.1.
HRMS (ESI"): calculated for Ci13H20NO™ [M+H]™: 206.1539, found: 206.1537.
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trans-1-Ethyl-2-(m-tolyl)pyrrolidin-3-ol (3r)

ST C, PL1r (0.5 mmol, 93.0 mg) AJERFAT AL 72%77 54 BUbR (iR
WK 3r (73.8 mg).
'"H NMR (400 MHz, CDCl3) § 7.24 — 7.11 (m, 3H), 7.06 (d, J = 7.3 Hz, 1H), 4.07 —
3.99 (m, 1H), 3.27 — 3.17 (m, 1H), 3.04 (d, J = 6.1 Hz, 1H), 2.78 (br, 1H), 2.64 — 2.53
(m, 1H), 2.43 (q, J = 9.0 Hz, 1H), 2.34 (s, 3H), 2.30 — 2.16 (m, 1H), 2.15 — 2.03 (m,
1H), 1.74 — 1.64 (m, 1H), 0.98 (t, ] = 7.2 Hz, 3H).
I3C NMR (101 MHz, CDCl3) 8 141.2, 138.1, 128.41, 128.39, 128.2, 124.9, 79.3, 78.0,
50.9, 48.1, 32.0, 21.5, 13.0.
HRMS (ESI"): calculated for Ci13H19KNO™ [M+K]": 244.1098, found: 244.1097.

trans-1-Ethyl-2-(4-methoxyphenyl)pyrrolidin-3-ol (3s)

Z2EH T C, LL 1s (0.5 mmol, 101.5 mg) AJERFAT DAL 68%77 FA B 35 (iR
Witk 3s (75.2 mg).
'H NMR (400 MHz, CDCl3) § 7.27 (d, J = 8.5 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 4.11
— 4,00 (m, 1H), 3.79 (s, 3H), 3.29 — 3.20 (m, 1H), 3.04 (d, J = 6.3 Hz, 1H), 2.63
2.51 (m, 1H), 2.44 (q, J = 9.0 Hz, 1H), 2.34 — 2.20 (m, 2H), 2.14 — 2.02 (m, 1H), 1.77
— 1.66 (m, 1H), 0.98 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, CDCls) § 159.1, 133.0, 128.9, 114.0, 79.4, 55.4, 50.9, 48.0, 31.9,
13.1.
HRMS (ESI"): calculated for Ci3H19NNaO," [M+Na]": 244.1308, found: 244.1309.

trans-1-Ethyl-2-(4-fluorophenyl)pyrrolidin-3-ol (3t)
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ST C, LL 1t (0.5 mmol, 95.5 mg) AR AL 74%77 54 BURE (iR
Witk 3t (77.4 mg).
H NMR (400 MHz, CDCl3) § 7.28 (t, J = 6.2 Hz, 2H), 6.97 (¢, J = 8.1 Hz, 2H), 4.00
—3.89 (m, 1H), 3.18 (t, J = 8.7 Hz, 1H), 3.04 (d, J = 5.6 Hz, 1H), 2.94 (br, 1H), 2.57 —
2.44 (m, 1H), 2.44 — 2.34 (m, 1H), 2.24 — 2.12 (m, 1H), 2.11 — 2.00 (m, 1H), 1.71 —
1.59 (m, 1H), 0.93 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, CDCls) 6 162.2 (d, J = 245.0 Hz), 137.0 (d, J = 3.1 Hz), 129.2
(d,J1=7.9 Hz), 115.3 (d, J = 21.2 Hz), 79.3, 77.2, 50.8, 48.0, 32.1, 13.0.
19F NMR (377 MHz, CDCls) & -115.43.
HRMS (ESI"): calculated for C12H;sFKNO" [M+K]": 248.0848, found: 248.0850.

FORAE R B A SRR AL

B % D:

EFERYT, BT (5 mol%, 0.01 mmol, 2.6 mg)Fl L* (6 mol%, 0.012
mmol, 4.6 mg)IIA 10 mL i 5 . INAVEF(1.0 mL), = IEAEHE 20 704t
SRJ5 NN HBpin (2.0 equiv, 0.4 mmol, 60 pL), 7EAH [FRE N EHEE 5 2080, BES,
HINJE R 1a (31.8 mg, 0.2 mmol), 7£ 60 °C FHtHE 12 h, AR/ N IRJERR 20457
B\ THF (1.0 mL), 4R J57E 0 °C N NaOH/H20: (3.0 M, 0.2 mL), . 30 4344,
SN NanS20s 7K IE R K, F EtOAc (3.0 mL)2EHL =&k, A LA NaxSO4 -1,
PRI, P ASHL P40 R IR (DCM/MeOH = 20/1)k: JE M 4litk, 752 i 75774 3a.
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F @ F 7% D, AT T 2 FhA R EC A4 R 77 (Table S1 and S2). 4k
1k 748 F Co(acac), (0.01 mmol, 2.6 mg), T {8 1k 718 H (S,S)-Ph-BPE (0.012
mmol, 4.6 mg), JAA 1a (0.2 mmol, 31.8 mg), FF 7£(1.0 mL), 60 °C N}, PL 39%
FEER | 74% ee 4K 3a.
[a]p2? = 18.61 (c = 1.01, CHCls, 74% ee); ik T i R50BUAH €8 3% 220 5 o LA L
1 (Daicel Chiralcel IC 1F CW5E: S AEE = 90/10, Jiti& = 1.0 mL/min, A = 220 nm), ¢

! = 8.0 min (minor), 2= 9.0 min (major).
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R S1. I HE A PRI A SR T BC AR %% @),

Table S1. Ligand Screening for asymmetric hydroboration of enamines?.

a) W2k F: 1a (0.2 mmol), HBpin (2.0 equiv), Co(acac) (5 mol%), ligand (6 mol%), THF (1.0
mL), T = 60 °C, 12 h; 'H NMR 7.
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R S2. IR AT RIS ML 25 AL .

Table S2. Asymmetric hydroboration condition optimization®.

a) ;M 2&1F: 1a (0.2 mmol), HBpin (2.0 equiv), [Co] (5 mol%), (S,S)-Ph-BPE (6 mol%), THF
(1.0 mL), T =60 °C, 12 h.

e 2% I LA L R Ak
TR IR M
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EFEFRF, # Co(acac): (5 mol%, 0.4 mmol, 102.8 mg)F1 L6 (6 mol%, 0.48
mmol, 181.0 mg) A 150.0 mL [)FJ&f & . I IE 2 %%(20.0 mL), Z iR+
20 738, SR JE I\ HBpin (2.0 equiv, 2.05 g, 2.32 mL), 7EAH [EHREE R4k SR 5 7
Bl S INNIE ©%5€(20.0 mL)# B M H% 1a (8.0 mmol, 1.27 g), 7£ 70 °C #i+k 24
h, FERVTAA R B BV 7). K15 B I8 A A 2 iR, FIE bt g, HasK
Ai13 3 2a WIFH . M 20 mL DY, 22024 0 °C, I NaOH/H202 (3.0 M,
6.0 mL), 7E 0 °C N % 1 h. ffiH NaxS,03 7KIEH K, EtOAc 25X (20.0 mL)/KZ
=R, GIFA N, NaxSOs T8, W= W i, K= ¥ M ik R A 2 dr ik 44k
(DCM/MeOH= 20/1)#53 2| BT 75 I 7240 3a, 43 BSICR N 78% (1.10 g, dr > 20:1).
2a: '"H NMR (400 MHz, CDCI3) § 7.40 — 7.31 (m, 2H), 7.33 — 7.24 (m, 2H), 7.25 —
7.14 (m, 1H), 3.33 —3.23 (m, 1H), 3.12 (d, J = 10.5 Hz, 1H), 2.33 (q, ] = 9.1 Hz, 1H),
2.23 —2.04 (m, 4H), 1.79 (q, T = 10.8, 9.4 Hz, 1H), 1.66 — 1.54 (m, 1H), 1.19 (d, J =
6.2 Hz, 12H).
3C NMR (101 MHz, CDCl3) § 142.7, 128.3, 127.7, 127.1, 83.3, 74.3, 57.0, 40.3,
25.4,24.9,24.7.

HRMS (ESIY): calculated for C17H2;BNO2" [M+H]": 288.2129, found: 288.2130.

AR
WEY) 4 BIE R

PRI 777 C X 1a (0.5 mmol, 79.5 mg)#t 4740 H . B RIFIR G R R
W, R I E GECkEmMEe) BEKRA SR 2a /e FEM T, M 10 mL 1
Schlenk & HK I BuOK (0. 5 mmol, 56.1 mg), THF (1.0 mL), 2a (0.2 mmol).
¥ Schlenk & & H FEFIMA H0 (0.2 mL). KMNAKFRLE 80 °C T N 2 /Mik.
ROREPIKER, H EA ZERC=IR. S ANUE, KRR T 15, WR4a¥ 57,
FH = R R 2 M 3R 4, (eI 577y DCM/MeOH/NH4OH=10:1:0.1)LA 75% yield
33 5t & 44 4 (24.5 mg).
4: 'TH NMR (400 MHz, CDCL3) § 7.35 (d, ] = 7.6 Hz, 2H), 7.29 (t, ] = 7.5 Hz, 2H),
7.20 (t, J=7.2 Hz, 1H), 6.45 (d, J = 15.9 Hz, 1H), 6.19 (dt, J = 15.1, 7.1 Hz, 1H), 2.72
(t, ] = 6.8 Hz, 2H), 2.45 (s, 3H), 2.43 - 2.37 (m, 2H), 1.66 (s, 1H).
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13C NMR (101 MHz, CDCls) § 137.5, 131.7, 128.6, 128.2, 127.2, 126.1, 51.4, 36.4,
33.5.

Synthesis of 5°

FRAEE /72 C Xt 1a (0.5 mmol, 79.5 mg)#tAT AL, BRIFEAHRAHE R
T, A% A R UE (IR Dk P e ) R IR 46 15 21 2a. =R NI MeOH (5.0
mL). ZH A KHF: (1.25 mL #F7KIER (4.0-4.5 M), 5.0 mmol). ¥ERAE %= iR
NHRE 2 N, R BR 25T 43 208 B A EARVE R E RSB, I 5.0 mL 4
M2 CW. 3 CBEBERUTTE (5.0 mLx3), 15 2 FITTHE i MARCE A T, I8 I Bk 25 15 711
152 % 8 [l AR = FUTER T £ 5 (90.1 mg, 67% yield).
5: TH NMR (400 MHz, Acetone- de) 8 7.50 (d, J = 7.3 Hz, 2H), 7.37 — 7.24 (m, 3H),
3.82 (d, J = 10.8 Hz, 1H), 3.57 — 3.46 (m, 1H), 2.89 (q, J = 9.2 Hz, 1H), 2.47 (s, 3H),
2.05—1.94 (m, 2H), 1.49 — 1.36 (m, 1H).
13C NMR (101 MHz, Acetone- dg) 6 139.3, 129.4, 129.0, 128.6, 77.6, 57.2, 38.8, 26.5.
19F NMR (376 MHz, Acetone-de) & -145.27.
B NMR (128 MHz, Acetone-ds) & 4.54.
HRMS (ESI"): calculated for C1iHi4BFsKNa" [M+Na]*: 290.0701, found: 290.0701.
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PLEHT

AR SEi
600/0 D HO H/D‘—l
I Standard conditions D/H, ’ 28% D
N : Yt '
Me DBpin (2.0 equiv) l}l
Me
1a 3a-d,, 65%

WEY) 3a-do AEEEAE, DL 65% 7= 45 5 (34.3 mg, eluent: DCM/MeOH
= 30/1), AP RS HEH 7 C, Rl 1a (47.7 mg, 0.3 mmol, 1.0 equiv),
Co(acac) (3.9 mg, 0.015 mmol, 5 mol%), L6 (6.8 mg, 0.018 mmol, 6 mol%), DBpin
(77.4 mg, 0.6 mmol, 2.0 equiv), n-hexane (1.0 mL), NaOH (0.5 mL, 3.0 M) and H,0»
(0.5 mL, 30%). 'H NMR % &2 7s i s o5 i B RS E(KICN 60%,
28%).
3a-d>: '"H NMR (400 MHz, CDCls) 6 7.37 — 7.30 (m, 4H), 7.30 — 7.23 (m, 1H), 4.21
—3.97 (m, 0.72H), 3.21 — 3.07 (m, 1H), 2.97 — 2.85 (m, 0.40 H), 2.54 (q, J = 9.1 Hz,
1H), 2.43 (br, 1H), 2.36 — 2.21 (m, 1H), 2.14 (s, 3H), 1.77 — 1.65 (m, 1H).
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