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General Information: HFIP was obtained from Oakwood. Pd(OAc)2, Pd(TFA)., and Ag.0 were
obtained from Strem. Ag.CO3z, NaOAc, and Mo(CO)s were purchased from Sigma-Aldrich.
Pentafluorostyrene was purchased from Combi-Blocks. Free aliphatic primary and secondary
amines were obtained from the commercial sources or synthesized following literature procedures.
Other reagents were purchased at the highest commercial quality and used without further
purification, unless otherwise stated. Analytical thin layer chromatography was performed on 0.25
mm silica gel 60-F254. Visualization was carried out with short-wave UV light or KMnO4 and
heat as developing agents. *H NMR spectra were recorded on Bruker DRX-600 instrument.
Chemical shifts were quoted in parts per million (ppm) referenced to 0.00 ppm for TMS. The
following abbreviations (or combinations thereof) were used to explain multiplicities: s = singlet,
d = doublet, t = triplet, g = quartet, m = multiplet, br = broad. Coupling constants, J, were reported
in Hertz unit (Hz). *C NMR spectra were recorded on Bruker DRX-600 and were fully decoupled
by broad band proton decoupling. Chemical shifts were reported in ppm referenced to the center
line of a triplet at 77.16 ppm of CDCls. Column chromatography was performed using E. Merck
silica (60, particle size 0.043-0.063 mm), and pTLC was performed on Merck silica plates (60F-
254). High-resolution mass spectra (HRMS) were recorded on an Agilent Mass spectrometer using
ESI-TOF (electrospray ionization-time of flight). Enantiomeric ratios (er) were determined on the
Agilent Technologies supercritical fluid chromatography (SFC) system using commercially

available chiral columns.
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Preparation of aliphatic primary and secondary amines

1m 1n 10 1p 1q 1r
4 H 4H 4H 4 H
H H H H
4 H "./N "./N "./N /N )3
,.-NH» F F Cl Cl Me Me
1s 1t 1u 1v 1w 1x

Aliphatic primary and secondary amines were obtained from the commercial sources or

synthesized following literature procedures®=,
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General procedure of the preparation of thioether ligands

Me’l\ﬂ\e/\s/@ Mej/\s@ Me/\(\s@ Me\)M;/\sJ@

NHAc NHAc NHAc NHAc
L6 L8 L9 L10
Me_ Me /@ @ /@ Me
vy s SR Mes N v N s e
NHAc NHAc Me NHAc NHAc
L1 L12 L13 L14

Thioether ligands (L6 and L8 to L14) were synthesized following literature procedure* with

slight modification:
0

O)LNH PhSH, '‘BuOK [ Me /@ Ac,0 Me /@
Me/H/\S Me/K(\S
t 1h
\—$_Me BuOH, reflux, 12 h [ NHQ NHAc
Me
Evans' oxazolidinone L6

chiral auxiliary

To the t-BuOH (10.0 mL) solution of thiophenol (15.0 mmol, 1.54 mL) was added t-BuOK (11.0
mmol, 1.23 g) and the mixture was stirred at rt for 10 min. Then Evans oxazolidone chiral auxiliary
(10.0 mmol, 1.29 g) was added to the solution and the mixture was stirred under reflux for 12 h.
After being allowed to cool to room temperature, Ac20 (15.0 mmol, 1.42 mL) was added to the
solution and the mixture was stirred at rt for 1 h. The mixture was then concentrated in vacuo,
diluted with EA, and washed with saturated NH4Cl and NaHCOs. The organic layer was dried over
MgSO4, concentrated in vacuo and then purified by recrystallization in EA to yield thioether
ligand L6 (2.18 g, 92% yield). The NMR data matches the reported data®.
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Table S1. Ligand investigation for y-C(sp®)-H arylation2®

: _Me
+
|

Pd(TFA), (10 mol%)
ligand (L) (10 mol%)

Ag,0 (2.0 equiv.)
HFIP, 90 °C, 12 h

1a 2a
Me Me Me
w/o L Me COH Me)\/\NMe2 Me/kHLNHOMe
NHAc NHAc NHAc
L1 L2 L3
6% 41%, 85:15 er 37%, 37:63 er 37% yield, 47:53 er
L
Me P
~ N Et Me
Me N ‘Bu /K(\
NHAG
trans-L4, 35%, 74:26 er Ls Bu L6

cis-L4, 39%, 43:57 er

39%, 45:55 er

68%, 97.5:2.5 er

aConditions: 1a (0.1 mmol), Pd(TFA). (10 mol%), ligand (L) (10 mol%), 4-iodotoluene 2a (2.0 equiv.), Ag.O (2.0
equiv.), HFIP (0.2 mL), 90 °C, 12 h. "The yields were determined by *H NMR analysis of the crude product using
CH2Br; as the internal standard. The er values were determined on the SFC system using commercially available

chiral columns.

S5



Table S2. Pd source investigation for y-C(sp®)-H arylation®?

«H
' Pd source (10 mol%)

o, NH3 Me L6 (10 mol%)
+ y
| Ag,CO3 (2.0 equiv.)

HFIP, 90 °C, 12 h

1a 2a 3a

entry Pd source yield (%) er entry Pd source yield (%) er
1 w/o 0 n.d. 7 [Pd(allyl)ClI], 47 88:12
2 Pd(OAc), 54 8911 i 8 PdCl, 0 n.d.
3 Pd(OPiv), 50 77:23 9 Pdl, 46 88.5:11.5
4 Pd(TFA), 56 937 10 Pd(CH3CN)4(BF )2 48 89:11
5 Pd(CH3CN),Cl, 44 90.5:9.5 11 Pd,(dba); 39 87.5:12.5
6 Pd(PhCN),Cl, 44 90:10

aConditions: 1a (0.1 mmol), Pd source (10 mol%), L6 (10 mol%), 4-iodotoluene 2a (2.0 equiv.), Ag2COs (2.0 equiv.),
HFIP (0.3 mL), 90 °C, 12 h. "The yields were determined by *H NMR analysis of the crude product using CH2Br; as

the internal standard. The er values were determined on the SFC system using commercially available chiral columns.
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Table S3. Ag salt investigation for y-C(sp®)-H arylation?®

Pd(TFA), (10 mol%)

- NH2 Me L6 (10 mol%)
+ ’ o
| Ag salt (2.0 equiv.)

HFIP, 90 °C, 12 h

1a 2a 3a
entry Ag salt yield (%) er entry Ag salt yield (%) er
1 w/o 0 n.d. 5 Ag,0O 58 95:5
2 Ag,CO4 56 937 i 6 AgO 53 90:10
3 AgOAc 47 475525 7 AgsPO, 0 n.d.
4 AgTFA 0 nd. |

aConditions: 1a (0.1 mmol), Pd(TFA)2 (10 mol%), L6 (10 mol%), 4-iodotoluene 2a (2.0 equiv.), Agsalt (2.0 equiv.),
HFIP (0.3 mL), 90 °C, 12 h. "The yields were determined by *H NMR analysis of the crude product using CH2Br as

the internal standard. The er values were determined on the SFC system using commercially available chiral columns.
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Table S4. Concentration investigation for y-C(sp®)-H arylation®?

WH
i Pd(TFA), (10 mol%)

- NHa Me L6 (10 mol%)
+
| Ag,0 (2.0 equiv.)

HFIP (x mL), 90 °C, 12 h

1a 2a
entry x mL yield (%) er
1 1.0 46 80:20
2 0.5 55 85:15
3 0.3 58 95:5
4 0.2 68 97.5:2.5

aConditions: 1a (0.1 mmol), Pd(TFA), (10 mol%), L6 (10 mol%), 4-iodotoluene 2a (2.0 equiv.), Ag20 (2.0 equiv.),
HFIP (x mL), 90 °C, 12 h. "The yields were determined by 'H NMR analysis of the crude product using CH,Br; as

the internal standard. The er values were determined on the SFC system using commercially available chiral columns.
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Table S5. Thioether ligand investigation for y-C(sp®)-H arylation®?

Me
Pd(TFA), (10 mol%) @
. /@/Me ligand (L) (10 mol%)
| Ag,0 (2.0 equiv.)

HFIP, 90 °C, 12 h

1a 2a
Q 2 a or 9
w/o L |/\S Me\l/\s M e/\|/\s M e/K(\S
NHAc NHAc NHAc NHAc
L7 L8 L9 L6
6% 57% 55%, 82.5:17.5 er 56%, 87.5:12.5 er 68%, 97.5:2.5 er

Qe O e K
-Me
Me\)\/\s Me)ﬂ/\s ©/\(\S Mej/\/\s Me)\/\s
NHAc NHAc NHAc Me NHAc NHAc

L10 L11 L12 L13 L14
69%, 97:3 er 51%, 89.5:10.5 er 51%, 87.5:12.5 er 62%, 89.5:10.5 er 43%, 97.5:2.5 er

aConditions: 1a (0.1 mmol), Pd(TFA), (10 mol%), ligand (L) (10 mol%), 4-iodotoluene 2a (2.0 equiv.), Ag.0 (2.0
equiv.), HFIP (0.2 mL), 90 °C, 12 h. "The yields were determined by *H NMR analysis of the crude product using
CHBr; as the internal standard. The er values were determined on the SFC system using commercially available
chiral columns.
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Table S6. Aryl iodide loading investigation for y-C(sp®)-H arylation®?

WH
‘ PA(TFA), (10 mol%)

. NH2 /@x'\"e L6 (10 mol%)
+
| Ag,0 (2.0 equiv.)

HFIP, 90 °C, 12 h

1a 2a
entry 2a (x equiv.) vyield (%) er
1 2.0 68 97.5:2.5
2 3.0 73(68°) 97.5:2.5
3 4.0 75 97:3

aConditions: 1a (0.1 mmol), Pd(TFA) (10 mol%), L6 (10 mol%), 4-iodotoluene 2a (x equiv.), Ag20 (2.0 equiv.),
HFIP (0.2 mL), 90 °C, 12 h. "The yields were determined by *H NMR analysis of the crude product using CH2Br; as
the internal standard. The er values were determined on the SFC system using commercially available chiral columns.

‘Isolated yield of the corresponding Boc-protected amine.
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Table S7. Optimization of conditions for y-C(sp®)-H carbonylation??

H Pd source (x mol%)

4 H L6 (x mol%) j?
o, N Mo(CO)g (x equiv.) <] N

- F
F F Ag,O (2.0 equiv.)y 4
NaOAc (x equiv.) F

HFIP (x mL), 90 °C, 12 h

1u 5b
entry Pd source/L6 (x mol%) Mo(CO)g (x equiv.) NaOAc (x equiv.) HFIP (x mL) yield (%) er
1 Pd(TFA),/L6 (10 mol%) 0.5 w/o 0.2 13 93.5:6.5
2 Pd(OAcCc),/L6 (10 mol%) 0.5 w/o 0.2 15 93.5:6.5
3 Pd(OAc),/L6 (10 mol%) 0.5 1.0 0.2 38 91.5:8.5
4 Pd(OAc),/L6 (10 mol%) 0.3 1.0 0.2 40 93:7
5 Pd(OAc),/L6 (10 mol%) 0.3 1.0 0.1 38 94.5:5.5
6 Pd(OAc),/L6 (15 mol%) 0.3 1.0 0.1 43(45°) 95:5

aConditions: 1u (0.1 mmol), Pd source (x mol%), L6 (x mol%), Mo(CO)s (X equiv.), Ag20 (2.0 equiv.), NaOAc (X
equiv,), HFIP (x mL), 90 °C, 12 h. PThe yields were determined by *H NMR analysis of the crude product using
CH2Br; as the internal standard. The er values were determined on the SFC system using commercially available

chiral columns. Isolated yield.
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Table S8. Optimization of conditions for y-C(sp®)-H olefination®?

Pd source (x mol%)

L6 (x mol%) CeFs
<]“‘H pentafluorostyrene (3.0 equiv.L ﬁ
... _NH Ag,0 (2.0 equiv.) o
v INT12
HFIP (x mL), 90 °C, x h < .-NH2
1i 5b
entry Pd source/L6 (x mol%) HFIP (x mL) time (xh) vyield (%) er
1 Pd(TFA),/L6 (10 mol%) 0.2 12 14 91:9
2 Pd(OAc),/L6 (10 mol%) 0.2 12 22 90:10
3 Pd(OAc),/L6 (10 mol%) 0.1 12 28 95.5:4.5
4 Pd(OAc),/L6 (15 mol%) 0.1 12 36 95:5
5 Pd(OAc),/L6 (15 mol%) 0.1 6 41(39°) 95.5:4.5

aConditions: 1i (0.1 mmol), Pd source (x mol%), L6 (x mol%), Ag.O (2.0 equiv.), HFIP (x mL), 90 °C, x h. "The
yields were determined by *H NMR analysis of the crude product using CH,Br- as the internal standard. The er values
were determined on the SFC system using commercially available chiral columns. cIsolated yield of the corresponding

Boc-protected amine.
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Table S9. Selected other substrates for y-C(sp®)-H arylation

©/Me
ﬁ...,,,N Hy
C

<5%, er n.d.

Me
D‘m@r

“"'/ NH 2

<5%, er n.d.

@Me

'~.,'/NH2
M602C

<5%, er n.d.

Me

Me NH,

70% vyield (3:1 mono:di),

75:25 er
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<5%, er n.d.

Me
\©\/Y\Me

NH,

60% yield (6:1 mono:di),

80:20 er



General procedure for y-C(sp3)-H arylation
Pd(TFA); (10 mol%)

L6 (10 mol%)
<M (hetero)Arl (3.0 equiv.) R Boc,0 or Bz,0 R
g > .‘
R

" NH2 i g DCM, rt, 1 h > g
Ag,0 (2.0 equiv.) o, ~NH> » 1 -, .NHBoc (Bz)
HFIP, 90 °C, 12 h R R

1 3or4 3 or 4"

General Procedure A: In the culture tube, Pd(TFA)2 (10 mol%, 3.3 mg), ligand L6 (10 mol%,
2.4 mg), (hetero)aryl iodide (3.0 equiv.), Ag20 (2.0 equiv., 46.3 mg), and free aliphatic amine 1

(0.1 mmol) in order were weighed in air and placed with a magnetic stir bar. Then HFIP (0.2 mL)
were added. The reaction mixture was stirred at rt for 3 min, and then heated to 90 °C for 12 h (150
rpm). After being allowed to cool to room temperature, the mixture was diluted with DCM, filtered
through a Celite plug, and concentrated in vacuo. The resulting mixture was dissolved in DCM
(1.0 mL) and treated with Boc2O (2.0 equiv., 46 uL) (HFIP residue can catalyze Boc protection of
free amines®) or Bz,0 (2.0 equiv., 45.2 mg). After being stirred at rt for 1 h, the crude mixture was
concentrated in vacuo and purified by pTLC (hexane/EA or toluene/EA) to afford the
corresponding Boc- or Bz-protected amine.
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Substrate scope for y-C(sp3)-H arylation

@Me

-, LNHBoC

tert-Butyl (((1S,2R)-1-benzyl-2-(p-tolyl)cyclopropyl)methyl)carbamate (3a”)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 24.0 mg, 68% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz, 2.0 mL/min) with retention
time 5.50 min (minor) and 5.91 min (major).

H NMR (600 MHz, CDCl3) § 7.35 — 7.31 (m, 2H), 7.29 (d, J = 7.2 Hz, 2H), 7.25 — 7.22 (m, 1H),
7.05(d, J = 7.7 Hz, 2H), 7.02 (d, J = 7.7 Hz, 2H), 4.25 (br s, 1H), 2.92 — 2.80 (m, 2H), 2.80 — 2.70
(m, 2H), 2.29 (s, 3H), 2.15 (dd, J = 8.3, 6.3 Hz, 1H), 1.40 (s, 9H), 1.06 — 1.01 (m, 1H), 0.98 — 0.90
(m, 1H).

13C NMR (150 MHz, CDCls) § 155.94, 139.35, 135.82, 135.20, 129.68, 129.18, 128.68, 128.50,
126.52, 79.08, 42.85, 41.77, 29.85, 28.54, 27.68, 21.13, 14.67.

HRMS (ESI-TOF) Calcd for C1gsH22N [M-Boc]: 252.1752; found: 252.1753.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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Me

“, ,NHBoOC

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-08-27 20-21-25\002-21-zz-33-61-rac-1C-10%-2.0-10min D)
- o~ =
mAU & &
] SRS
300 N\

T — — —— — T ——
1 2 3 4 5 6 7 8 9 min|

Signal 2: DAD1 B, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittty [====] === [ === [ === | === \
1 5.622 MM 0.1502 3017.67651 334.90594 49.1984
2 6.024 MM 0.1712 3116.01196 303.3479%96 50.8016

Totals : 6133.68848 638.25391
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-23 13-48-11\002-62-z2-34-56-2-1C-10%-2.0-10min.D)
mAU 7
200+
150
100
50
0
L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 7 8 9 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R | -=mmmmm - R | -==mmm- \
1 5.503 MM 0.1748 66.63972 6.35382 2.5313
2 5.910 MM 0.1829 2565.94434 233.83130 97.4687

Totals : 2632.58405 240.18512
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<8
-., .NHBoC
‘0

gs

Me
tert-Butyl (((1R,2R)-1-butyl-2-(p-tolyl)cyclopropyl)methyl)carbamate (3b’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 20.0 mg, 63% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO., 2.0 mL/min) with
retention time 2.54 min (minor) and 2.80 min (major).
'H NMR (600 MHz, CDCls) & 7.07 (s, 4H), 4.22 (br s, 1H), 2.89 (dd, J = 14.1, 6.6 Hz, 1H), 2.81
(dd, J=14.1,5.2 Hz, 1H), 2.31 (s, 3H), 1.96 (dd, J = 8.4, 6.0 Hz, 1H), 1.52 — 1.43 (m, 4H), 1.39
(s,9H), 1.35-1.31 (m, 2H), 0.99 — 0.90 (m, 4H), 0.77 (dd, J = 8.4, 5.1 Hz, 1H).
13C NMR (150 MHz, CDCl3) § 156.02, 135.67, 135.63, 129.15, 128.69, 78.98, 42.41, 36.18, 28.93,
28.53, 28.26, 27.58, 23.15, 21.13, 15.58, 14.23.
HRMS (ESI-TOF) Calcd for C1sH24N [M-Boc]: 218.1909; found: 218.1913.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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Me

Y
R

., ,NHBoOC
3
Me
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-10-27 14-48-11\005-81-zz-35-63-1-rac-AD-10%-2.0-10min.D)
mAU 88 P&
X3
120 i
100
80
60
40
20
0 T
[ Sy L S S B S B L S | T T i
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bttt |====]======- [=====mm-- [=====mm=-- [======= |
1 2.486 MF 0.1191 1053.99414 147.45099 47.9296
2 2.736 FM 0.1266 1145.05188 150.70715 52.0704
Totals : 2199.04602 298.15814
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-27 19-08-10\005-61-zz-35-63-1-AD-10%-2.0-10min.D)
mAU 1
2503
200
150 *
100%
50
0
T T T T T T T T T T —T T
1 2 3 4 5 6 7 8 9 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ) [mAU] %

m—en [ mmmmee e | ==mmmmmeee |===mmmmne | ===mmeme |
1 2.535 MM 0.1239 72.30518 9.72252 2.9707
2 2.799 MM 0.1449 2361.62134 271.59396 97.0293

Totals : 2433.92651 281.31648
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<8
-., .NHBocC
‘0

gs

Me
tert-Butyl (((1R,2R)-1-hexyl-2-(p-tolyl)cyclopropyl)methyl)carbamate (3c’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 23.0 mg, 67% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (3% IPA/CO2, 2.0 mL/min) with retention
time 9.27 min (minor) and 10.13 min (major).
'H NMR (600 MHz, CDCl3) 6 7.11 — 7.00 (s, 4H), 4.22 (br s, 1H), 2.89 (dd, J = 14.4, 6.5 Hz, 1H),
2.80 (dd, J = 14.4, 5.0 Hz, 1H), 2.30 (s, 3H), 1.96 (t, J = 7.3 Hz, 1H), 1.51 — 1.44 (m, 3H), 1.39 (s,
9H), 1.36 — 1.24 (m, 7H), 1.00 — 0.92 (m, 1H), 0.89 (t, J = 6.6 Hz, 3H), 0.82 — 0.70 (m, 1H).
13C NMR (150 MHz, CDCls3) § 156.00, 135.66, 135.62, 129.14, 128.68, 78.97, 42.39, 36.48, 31.96,
29.77, 28.52, 28.25, 27.57, 26.68, 22.84, 21.13, 15.57, 14.26.
HRMS (ESI-TOF) Calcd for C17H2sN [M-Boc]: 246.2222; found: 246.2225.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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Me

Y
R

-, ,NHBoOC
)5
Me
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-11 15-01-17\001-61-2z-34-8-3-rac-1C-3%-2.0-10min.D)
mAU — e %’br-b <:;-\N
125 . o
3 & 5
100 ISR
75
50
25 \j
S E—
25 |
71— T T T T T T
2 4 6 8 10 12 14 16 18 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
it Bttty |==== === [====mm- [====mm——- [=====—== |
1 9.246 MF 0.3445 3053.29663 147.73560 49.6551
2 10.132 FM 0.4140 3095.70801 124.61242 50.3449
Totals 6149.00464 272.34801
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-13 17-16-15\003-52-z2-34-16-3-1C-3%-2.0-20min.D)
mAU « bﬁgg
80 W
60
40
20
0
207 e
4 6 8 10 12 14 16 18 min|
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] (mAU] %
- === [==== === | === | === | === |
1 9.267 MM 0.3245  78.82707 4.04836  3.1239
2 10.128 MM 0.3842 2444.54810 106.03723 96.8761
Totals 2523.37517 110.08560
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@Me

“, -,NHBoC

Me
Me

tert-Butyl (((1R,2R)-1-isopentyl-2-(p-tolyl)cyclopropyl)methyl)carbamate (3d”)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 18.0 mg, 54% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO., 2.0 mL/min) with
retention time 2.37 min (minor) and 2.54 min (major).

'H NMR (600 MHz, CDClg) & 7.07 (s, 4H), 4.20 (br s, 1H), 2.90 (dd, J = 14.2, 6.7 Hz, 1H), 2.80
(dd, J=14.2,5.2 Hz, 1H), 2.31 (s, 3H), 1.95 (dd, J = 8.4, 6.0 Hz, 1H), 1.56 — 1.48 (m, 1H), 1.48
—1.43 (m, 2H), 1.39 (s, 9H), 1.36 — 1.27 (m, 2H), 0.94 (t, J = 5.6 Hz, 1H), 0.91 (d, J = 6.6 Hz, 6H),
0.76 (dd, J = 8.3, 5.1 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 155.98, 135.68, 135.63, 129.15, 128.69, 78.97, 42.34, 35.74, 34.16,
28.53, 28.46, 28.33, 27.74, 22.82, 22.73, 21.14, 15.59.

HRMS (ESI-TOF) Calcd for C1s6H26N [M-Boc]: 232.2065; found: 232.2066.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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Me

0
ot

“, -,NHBoC
Me
Me
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-10-16 13-52-00\007-62-zz-35-8-2-rac-AD-10%-2.0-10min.D)
mAU
140
120
100
80
60
40
20
miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e [ prmmemmenes [reommimio s [ |t |
1 2.384 MF 0.1365 1165.30933 142.28049 50.2066
2 2.581 FM 0.1304 1155.71887 147.69949 49.7934
Totals : 2321.02820 289.97998
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-19 13-49-37\001-81-22-35-8-2-AD-10%-2.0-10min.D)
mAU
250
200 —
150 *
100 *
50
0
T T T T T T T T T
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e | === R |----mm—- |
1 2.366 MM 0.0841 49,31909 9.77089 2.5168
2 2.541 MM 0.1119 1910.26697 284.41635 97.4832

Totals : 1959.58606 294.18724
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tert-Butyl (((1R,2R)-1-(cyclobutylmethyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3e?)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (toluene/EA) afforded
the title compound (colorless oil, 20.0 mg, 61% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO, 2.0 mL/min) with
retention time 3.04 min (minor) and 3.33 min (major).

'H NMR (600 MHz, CDCl3) § 7.06 (s, 4H), 4.23 (br s, 1H), 2.85 — 2.75 (m, 2H), 2.57 (dt, J = 16.6,
7.8 Hz, 1H), 2.30 (s, 3H), 2.19 — 2.06 (m, 2H), 2.03 — 1.95 (m, 1H), 1.95 — 1.85 (m, 1H), 1.84 —
1.73 (m, 2H), 1.73 — 1.63 (m, 2H), 1.40 (s, 10H), 0.91 (t, J = 5.3 Hz, 1H), 0.75 (dd, J = 8.3, 5.3
Hz, 1H).

13C NMR (150 MHz, CDCl3) § 155.99, 135.69, 135.58, 129.13, 128.73, 79.00, 43.39, 42.93, 34.28,
29.64, 29.56, 28.54, 27.59, 26.33, 21.14, 19.25, 14.92.

HRMS (ESI-TOF) Calcd for C16H24N [M-Boc]: 230.1909; found: 230.1910.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, 51g=210,4 Ref=360,100 (Z2\zz 2019-00-22 15-51-02\006-72-2-34-52-3-rac-AD-10%-2.0-10min D)
mAU —
120
100 ]
80
60
40-]
20

04— —

26 2.8 3 3.2 3.4 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ettt [====] === | ===——m———- | === | ======== \
1 2.907 MF 0.1416 1157.96472 136.31445 47.4952
2 3.192 FM 0.1649 1280.10205 129.40999 52.5048

Totals : 2438.06677 265.72444

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-06 16-29-57\001-61-22-34-83-2-AD-10%-2.0-10min.D)
mAU -
1754
150
125
100 =
75
50
25
'E

1

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
== [==== == === === [ === |
1 3.040 MM 0.1123 52.07194 7.72780 2.6612
2 3.330 MM 0.1654 1904.66663 191.91554 97.3388

Totals : 1956.73857 199.64334

S24



tert-Butyl (((1R,2R)-1-(cyclopentylmethyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3f°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 19.0 mg, 55% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (7% IPA/CO., 2.0 mL/min) with retention
time 3.89 min (minor) and 4.37 min (major).

'H NMR (600 MHz, CDCl3) & 7.08 (s, 4H), 4.23 (br s, 1H), 2.98 — 2.89 (m, 1H), 2.89 — 2.80 (m,
1H), 2.31 (s, 3H), 2.10 — 2.02 (m, 1H), 2.02 — 1.95 (m, 1H), 1.95 - 1.86 (m, 1H), 1.86 — 1.80 (m,
1H), 1.67 — 1.60 (m, 2H), 1.59 — 1.51 (m, 3H), 1.39 (s, 9H), 1.24 — 1.15 (m, 1H), 1.15 - 1.07 (m,
1H), 0.96 (t, J = 5.6 Hz, 1H), 0.90 — 0.81 (m, 1H), 0.77 (dd, J = 8.2, 5.9 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 155.99, 135.69, 135.63, 129.14, 128.67, 79.01, 42.52, 38.22, 33.56,
33.40, 29.85, 28.52, 28.30, 26.94, 25.12, 21.14, 15.51 (1 carbon signal was not assigned due to
overlaps).

HRMS (ESI-TOF) Calcd for C17H26N [M-Boc]: 244.2065; found: 244.2065.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-13 18-50-09\002-42-zz-34-16-4-rac-AD-7%-2.0-10min.D)

mAU
-5
10
15
20
-25
-30
B35 T "
2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
iuininl Rttt [====] === [====mmm——- [====mm———- | === |
1 4.004 MF 0.2137 364.76437  28.45213 45.2412
2 4.475 FM 0.2880 441.50079  25.54582 54.7588
Totals : 806.26517  53.99795
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-09-13 22-08-44\001-51-z2-34-16-4-AD-7%-2.0-10min.D)
mAU i?
70
60
50
40
30
20
10 T
0 T — — — T T T T T T
2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e st e e [orommmmrmsen e e |
1 3.888 MM  0.2052 32.92994  2.67472  2.2890
2 4.365 MM 0.3021 1405.69324 77.56008 97.7110

Totals : 1438.62318 80.23480
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tert-Butyl (((1R,2R)-1-(cyclohexylmethyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3g°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 25.0 mg, 70% yield, 98:2 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (7% IPA/CO., 2.0 mL/min) with retention
time 4.19 min (minor) and 4.70 min (major).

'H NMR (600 MHz, CDClg) & 7.08 (s, 4H), 4.21 (br s, 1H), 3.01 (dd, J = 14.3, 6.9 Hz, 1H), 2.78
(dd, J =14.3, 4.9 Hz, 1H), 2.31 (s, 3H), 1.98 — 1.89 (m, 1H), 1.89 — 1.75 (m, 2H), 1.75 — 1.63 (m,
3H), 1.63 — 1.58 (m, 1H), 1.39 (s, 9H), 1.33 — 1.21 (m, 4H), 1.20 — 1.11 (m, 1H), 0.98 (t, J = 5.6
Hz, 1H), 0.96 — 0.85 (m, 2H), 0.75 (dd, J = 8.1, 5.3 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 155.94, 135.66, 135.60, 129.15, 128.58, 78.98, 44.42,42.19, 35.52,
34.11, 34.07, 28.52, 28.39, 26.77, 26.42, 25.78, 21.12, 15.70 (1 carbon signal was not assigned
due to overlaps).

HRMS (ESI-TOF) Calcd for C1gH2sN [M-Boc]: 258.2222; found: 258.2226.

The absolute stereochemistry was assigned by analogy to compound 3t°.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-13 17-16-15\001-43-z2-34-16-5-rac-AD-7%-2.0-10min.D)

5 L S T T T T T
2 3 4 5 6 7 8 9 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
= [==== === | === [ === |=====—== |
1 3.969 MF 0.2145 384.71997 29.89201 47.1003
2 4.461 FM 0.2686 432.09021 26.81486 52.8997
Totals : 816.81018 56.70687
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz.2019-10-06 19-17-22\002-63-z2-34-83-4-AD-7%-2.0-10min.D)
mAU 3 >
B
F o
120 [\ ,,-,."3
100 { w‘f"
80 .
i
60 ( ﬁé
40 |\\ g ’brﬁ% \
20 \ ®°/ \
0 \/’\’_\J\\’—/_“/-\'/l )
I T T T T T T T T L e )
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

e B R |- | -—--——m--- | -=-m-m- !
1 4.185 MM 0.1899  59.73391 5.24326  2.0906

2 4.702 MM 0.3302 2797.47827 141.22035 97.9094

Totals : 2857.21218 146.46362
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tert-Butyl (((1R,2R)-1-((tetrahydro-2H-pyran-4-yl)methyl)-2-(p-tolyl)cyclopropyl)methyl)
carbamate (3h’)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 21.0 mg, 58% yield, 98.5:1.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz2, 2.0 mL/min) with retention
time 9.44 min (major) and 11.63 min (minor).

'H NMR (600 MHz, CDCl3) & 7.09 (d, J = 8.2 Hz, 2H), 7.07 (d, J = 8.2 Hz, 2H), 4.18 (br s, 1H),
4.00 — 3.92 (m, 2H), 3.47 — 3.39 (m, 2H), 3.09 (dd, J = 14.3, 7.0 Hz, 1H), 2.75 (dd, J = 14.3, 4.9
Hz, 1H), 2.31 (s, 3H), 1.98 — 1.88 (m, 2H), 1.76 — 1.66 (m, 2H), 1.39 (s, 9H), 1.38 — 1.31 (m, 2H),
1.31—1.24 (m, 2H), 0.99 (t, J = 5.6 Hz, 1H), 0.79 (dd, J = 8.5, 5.3 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 155.95, 135.88, 135.28, 129.25, 128.53, 79.12, 68.19, 68.15, 43.89,
41.98, 33.93, 33.59, 32.92, 28.51, 25.59, 21.13, 15.56, 13.76.

HRMS (ESI-TOF) Calcd for C17H26NO [M-Boc]: 260.2014; found: 260.2020.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-22 15-51-02\007-73-zz-34-52-4-rac-1C-10%-2.0-20min.D)

mAU

N B D o]
o o o o o
PP PEPEPS PEPEPE EPEPErE IEFIrE ETare A |

)
S

A
S

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
e - [====] === [ === [===mmm - [===m=—=- |
1 9.635 MM 0.2994 1658.59436 92.32034 47.6997
2 12.028 MM 0.4178 1818.56433 72.54531 52.3003

Totals : 3477.15869 164.86565
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-06 19-17-22\003-64-z2-34-83-5-1C-10%-2.0-20min.D)
mAU
60 1
40
20
D _-
20
: T T T T T T T T T T T T T T T T T i T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e BEEEE | ==mm | =mmm e | -=mmmmme- | ==mmmmme- | ==mmmmm- |
1 9.444 MM 0.3046 1223.84570 66.95682 98.5411
2 11.633 MM 0.2804 18.11912 7.69049%e-1 1.4589

Totals : 1241.96482 67.72587

S30



@Me
.., ,NHBoc
P

34

F
tert-Butyl (((1R,2R)-1-(4-fluorobutyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3i°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 22.0 mg, 66% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (5% IPA/CO2, 2.0 mL/min) with retention
time 6.92 min (major) and 8.81 min (minor).

'H NMR (600 MHz, CDCl3) § 7.08 (d, J = 8.5 Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H), 4.47 (dt, J = 47.3,
6.2 Hz, 2H), 4.21 (br s, 1H), 2.94 (dd, J = 14.3, 6.8 Hz, 1H), 2.78 (dd, J = 14.3, 5.3 Hz, 1H), 2.31
(s, 3H), 1.98 (dd, J = 8.5, 6.0 Hz, 1H), 1.79 — 1.67 (m, 2H), 1.66 — 1.60 (m, 2H), 1.53 — 1.46 (m,
1H), 1.42 -1.36 (m, 10H), 0.97 (t, J = 5.6 Hz, 1H), 0.79 (dd, J = 8.5, 5.2 Hz, 1H).

13C NMR (150 MHz, CDCls) & 156.04, 135.81, 135.36, 129.20, 128.67, 84.29 (d, J = 164.1 Hz),
79.09, 42.24, 36.10, 30.79 (d, J = 19.4 Hz), 28.51, 28.26, 22.52 (d, J = 6.2 HZz), 21.13, 18.72, 15.49.
HRMS (ESI-TOF) Calcd for C1sH23FN [M-Boc]: 236.1815; found: 236.1818.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ2\zz 2019-09-21 17-25-08\001-81-zz-34-51-2-rac-IC-5%-2.0-10min.D)

—— -~ 1 *~ *~ ~ 1 - - - 1 " " I T T T T T T T T T
3 4 5 6 7 8 9 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R R | == | == |-~ \
1 6.890 MM 0.2962 494.09866 27.80464 50.9916
2 8.737 MM 0.3829 474.88190  20.66815 49.0084

Totals : 968.98056 48.47279
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-28 14-47-21\001-51-zz-34-70-1-1C-5%-2.0-10min.D)
mAU
2507;
200
150
E o
100 A
1 g R '\hQ
50 = a
E %
0 E T
-50
e S S e e e B e e T L e s s LA s s s
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

—mo- |- |-==- | ===---- R R R \
1 6.923 MM 0.2551 4363.70313 285.05414 96.8880
2 8.809 MM 0.3553 140.16045 6.57462 3.1120

Totals : 4503.86357 291.62876
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tert-Butyl (((1R,2R)-2-(p-tolyl)-1-(5,5,5-trifluoropentyl)cyclopropyl)methyl)carbamate (3j°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 25.0 mg, 65% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak OD column (3% IPA/CO., 2.0 mL/min) with retention
time 4.04 min (minor) and 4.72 min (major).
!H NMR (600 MHz, CDCls3) § 7.09 (d, J = 8.1 Hz, 2H), 7.06 (d, J = 8.1 Hz, 2H), 4.20 (br s, 1H),
2.95 (dd, J=14.2, 6.8 Hz, 1H), 2.76 (dd, J = 14.2, 5.2 Hz, 1H), 2.31 (s, 3H), 2.16 — 2.05 (m, 2H),
1.96 (dd, J = 8.5, 6.0 Hz, 1H), 1.65 — 1.54 (m, 5H), 1.42 — 1.34 (m, 10H), 0.96 (t, J = 5.6 Hz, 1H),
0.78 (dd, J = 8.5, 5.2 Hz, 1H).
13C NMR (150 MHz, CDCls) & 156.06, 135.88, 135.27, 129.23, 128.64, 127.38 (q, J = 276.3 Hz),
79.15,42.10, 35.98, 33.83 (g, J = 28.6 Hz), 28.49, 28.33, 27.53, 25.84, 22.18 (q, J = 3.0 Hz), 21.13,
15.42.
HRMS (ESI-TOF) Calcd for C1sH23F3N [M-Boc]: 286.1783; found: 286.1785.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-22 09-36-23\001-82-zz-34-51-3-rac-0OD-3%-2.0-10min.D)
mAU 1 @ o ) o
E ﬁ @ﬁ 2 GJP
125 M A
] s | \ &
100 ¥ | *
] / |
75 | [
50 ‘I s\ / \‘
; I \
257 L\ )/ \
0 fib,fi/ \4/ — —
25/
7 7 T — T T T T T T T [ I T T T
25 3 35 4 45 5 55 6.5 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [====]=====- | === [ === [=======-
1 4.149 MM 0.1309 1214.18713 154.60463 49.2484
2 4.883 MM 0.1493 1251.24866 139.66620 50.7516
Totals : 2465.43579 294.27083
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-10-06 19-17-22\004-65-zz-34-83-6-0OD-3%-2.0-10min.D)

6
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== | === | === | === [ ===
1 4.038 MM 0.1569 151.72357 16.12165 4.1943
2 4,722 MM 0.2066 3465.66724 279.58203 95.8057
Totals 3617.39081 295.70368

S34



@Me

“, .NHBoOC
Q3
OBn

tert-Butyl (((1R,2R)-1-(3-(benzyloxy)propyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3k’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 19.5 mg, 48% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak OD column (20% IPA/CO., 2.0 mL/min) with
retention time 3.77 min (minor) and 4.27 min (major).

'H NMR (600 MHz, CDCl3) § 7.38 — 7.30 (m, 4H), 7.31 — 7.26 (m, 1H), 7.06 (s, 4H), 4.52 (s, 2H),
4.26 (brs, 1H), 3.52 (t, J = 6.4 Hz, 2H), 2.91 (dd, J = 14.6, 6.7 Hz, 1H), 2.80 (dd, J = 14.6, 4.6 Hz,
1H), 2.30 (s, 3H), 1.98 (t, J = 7.4 Hz, 1H), 1.90 — 1.72 (m, 3H), 1.49 — 1.41 (m, 1H), 1.38 (s, 9H),
1.00 - 0.91 (m, 1H), 0.84 — 0.73 (m, 1H).

13C NMR (150 MHz, CDCl3) § 156.04, 138.75, 135.74, 135.43, 129.17, 128.69, 128.50, 127.80,
127.65, 79.04, 72.97, 70.49, 42.32, 32.93, 28.52, 28.24, 27.28, 27.00, 21.13, 15.59.

HRMS (ESI-TOF) Calcd for C21H2sNO [M-Boc]: 310.2171; found: 310.2171.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 D, Sig=230,4 Ref=360,100 (ZZ\zz 2019-11-08 21-06-341002-61-zz-35-99-rac-OD-20%-2.0-10min.D)
mAU

3 8

T T "~ T [ T T T [ T T T T T
1 2 3 4 5 6 7

min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |- [====]======= [=====m——=- | === [======= |
1 3.738 MM 0.1112 535.70868 80.30118 50.2911
2 4,235 MF 0.1218 529.50677  72.45930 49.7089

Totals : 1065.21545 152.76048

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-09 15-44-52\001-61-z2-35-99-2-0OD-20%-2.0-10min.D)
mAU ]

100-]
80
60
40

1 2 3 4 5 6 7

min|

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== | === === | === | === [ ===
1 3.769 MM 0.1432 26.99818 3.14201 2.8321
2 4.268 MM 0.1176 926.29449 131.32811 97.1679

Totals : 953.29268 134.47012
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tert-Butyl (((1R,2R)-1-(3-methoxypropyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (31°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 18.0 mg, 54% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO., 2.0 mL/min) with
retention time 3.88 min (minor) and 4.53 min (major).

'H NMR (600 MHz, CDCl3) 6 7.07 (s, 4H), 4.26 (br s, 1H), 3.42 (t, J = 6.3 Hz, 2H), 3.34 (s, 3H),
2.92 (dd, J = 15.1, 6.2 Hz, 1H), 2.84 — 2.74 (m, 1H), 2.31 (s, 3H), 1.99 (dd, J = 8.5, 6.1 Hz, 1H),
1.85-1.71 (m, 2H), 1.72 — 1.62 (m, 1H), 1.56 — 1.49 (m, 1H), 1.39 (s, 9H), 0.97 (t, J = 5.7 Hz,
1H), 0.80 (dd, J = 8.5, 5.2 Hz, 1H).

13C NMR (150 MHz, CDCl3) § 156.05, 135.76, 135.43, 129.18, 128.69, 79.04, 72.85, 58.62, 42.28,
32.87, 28.51, 28.27, 26.84, 21.13, 15.57, 10.64.

HRMS (ESI-TOF) Calcd for C15sH24NO [M-Boc]: 234.1858; found: 234.1863.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-27 14-48-11\006-82-z2-35-63-2-rac-AD-10%-2.0-10min.D)

-10 [ [ T [ "~ [ T [ T T "
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e | =mmmmmemne |=mmmmmmen | =mmmmmen !
1 3.840 MF 0.1943 786.26825 67.44659 50.3829
2 4.454 FM 0.2764 774.31677 46.68417 49.6171

1560.58502 114.13076

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-27 20-38-48\001-61-2z-35-63-2-AD-10%-2.0-10min.D)

T

T T T L AL L L L L L L L L L L T T
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area

Height Area
# [min] [min] [mAU*s] [mAU] %

=== | e | =] e | ===mmmmemm | == | mmmmmeem |
1 3.884 MM 0.1939 55.38919 4.76218 2.5822
2 4,527 MM 0.2989 2089.61230 116.50014 97.4178

Totals : 2145.00150 121.26232
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PhO

tert-Butyl (((15,2R)-1-(2-phenoxyethyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3m”)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 17.0 mg, 45% yield, 96.5:3.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (15% IPA/COz2, 2.0 mL/min) with retention
time 4.62 min (minor) and 5.10 min (major).

'H NMR (600 MHz, CDCl3) & 7.29 (dd, J = 8.8, 7.2 Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H), 7.07 (d, J
=8.2 Hz, 2H), 7.00 - 6.90 (m, 3H), 4.49 (br s, 1H), 4.27 — 4.20 (m, 1H), 4.20 — 4.12 (m, 1H), 2.93
(dd, J=14.4,6.7 Hz, 1H), 2.87 (dd, J = 14.4, 5.2 Hz, 1H), 2.31 (s, 3H), 2.18 — 2.12 (m, 1H), 2.07
—2.00 (m, 1H), 1.89 — 1.81 (m, 1H), 1.39 (s, 9H), 1.04 (t, J = 5.7 Hz, 1H), 0.91 (dd, J = 8.5, 5.3
Hz, 1H).

13C NMR (150 MHz, CDCls) § 158.92, 135.92, 135.14, 129.61, 129.21, 128.82, 120.81, 114.67,
114.56, 79.12, 66.07, 42.98, 35.99, 28.53, 28.31, 27.57, 21.15, 15.47.

HRMS (ESI-TOF) Calcd for C19H24NO [M-Boc]: 282.1858; found: 282.1864.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-09-10 11-28-54\004-84-2z-34-9-6-rac-1C-15%-2.0-10min.D)
mAU ] 2 A
] =P @

T T 1 T T T T T T T T T
(4] 1 2 3 4 5 6 7 8 9 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
———=| - === === | ===—————- | === [ === |
1 4.665 MM 0.1408 855.92877 101.32438 50.2584
2 5.169 MM 0.1614 847.12720 87.49296 49.7416
Totals : 1703.05597 188.81734
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-10-06 19-17-22\005-66-zz-34-83-7-IC-15%-2.0-10min.D)

mAU 4
600 3

500 ]

400

300

200

100

0 AN .
T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e B R | -=mmmmme- | ===mmmmme- |-=mmmm- !
1 4.622 MM 0.1364 241.70641  29.53849 3.5048
2 5.104 MM 0.1582 6654.69189 701.03290 96.4952

Totals : 6896.39830 730.57139

S40




tert-Butyl (((1R,2R)-1-(2,6-difluorophenyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3n)
Following General Procedurea A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 18.0 mg, 48% yield, 99:1 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak I1C column (10% IPA/COz2, 2.0 mL/min) with retention
time 4.67 min (minor) and 5.40 min (major).

H NMR (600 MHz, CDCl3) § 7.31 (d, J = 7.8 Hz, 2H), 7.25 — 7.16 (m, 1H), 7.15 (d, J = 7.8 Hz,
2H), 6.89 (t, J = 8.3 Hz, 2H), 4.43 (br s, 1H), 3.17 (dd, J = 14.2, 7.2 Hz, 1H), 2.91 (dd, J = 14.2,
4.8 Hz, 1H), 2.53 — 2.42 (m, 1H), 2.34 (s, 3H), 1.52 (t, J = 6.3 Hz, 1H), 1.38 — 1.33 (m, 1H), 1.28
(s, 9H).

13C NMR (150 MHz, CDCl3) § 162.97 (dd, J = 248.4, 7.9 Hz), 155.82, 136.36, 134.26, 129.31,
129.04,128.79 (t, J=10.5Hz), 119.48 (t, J = 17.3 Hz), 111.58 (dd, J = 25.9, 3.4 Hz), 78.96, 44.81,
28.38, 28.24, 22.66, 21.22, 15.65.

HRMS (ESI-TOF) Calcd for C17H1sF2N [M-Boc]: 274.1407; found: 274.1407.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-10 13-19-38\005-81-zz-34-9-1-rac-IC-10%-2.0-10min.D)
mAU

150
100

50

0

oo bev e b b by

50 L

Signal 2: DADl B, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
= [==== === | === | === | === I
1 4.676 MM 0.1450 1788.66638 205.55940 49.9927
2 5.408 MM 0.1927 1789.18604 154.74773 50.0073

Totals : 3577.85242 360.30713
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-10 13-19-38\006-71-22-34-9-1-1C-10%-2.0-10min.D)
mAU 2 ~
g 0
300 Pﬁ R
&
250 f e
[
200 I
-
150 /{5 ‘I‘ |"
100 & | |
o W / \
50 e /
= \
0 T r
1 I - T | 1 I "
4 5 6 7 8 9 min

Signal 2: DADl B, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== [==== === [===mmm———- [===mmm———- |======== |
1 4.670 MM 0.1632 43.50726 4.44184 1.0515

2 5.400 MM 0.1921 4094.01270 355.20718 98.9485

Totals : 4137.51995 359.64902
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tert-Butyl (((1S,2R)-1-(4-fluorobenzyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (30°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 22.5 mg, 61% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak OJ column (5% IPA/CO3, 2.0 mL/min) with retention
time 4.30 min (minor) and 5.01 min (major).

'H NMR (600 MHz, CDCl3) § 7.31 — 7.19 (m, 2H), 7.06 (d, J = 7.7 Hz, 2H), 7.05 — 6.94 (m, 4H),
4.22 (br s, 1H), 2.88 (dd, J = 14.0, 6.5 Hz, 1H), 2.83 — 2.68 (m, 3H), 2.30 (s, 3H), 2.13 (dd, J =
8.6, 6.0 Hz, 1H), 1.40 (s, 9H), 1.03 (t, J = 6.0 Hz, 1H), 0.97 — 0.90 (m, 1H).

13C NMR (150 MHz, CDCls) § 161.21 (d, J = 244.1 Hz), 155.32, 135.35, 134.47, 134.45, 130.40
(d, J=8.0 Hz), 128.64, 128.03, 114.67 (d, J = 21.2 Hz), 78.55, 42.02, 40.32, 33.88, 27.92, 27.07,
20.53, 14.10.

HRMS (ESI-TOF) Calcd for C1gH2:FN [M-Boc]: 270.1658; found: 270.1659.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-27 19-08-10\006-83-z2-35-63-3-rac-0J-5%-2.0-10min.D)

1 T T T '
7 8 9 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
mmme i mm—— [ |mmmmmm——— e e |
1 4.420 MM 0.1614 1945.04150 200.82118 48.2813
2 5.166 MM 0.2156 2083.52246 161.07678 51.7187
Totals : 4028.56396 361.89796
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-28 11-41-28\001-61-22-35-63-3-0J-5%-2.0-10min.D)
mAU
300
250
200
150
100
50
0 -
-50 T T T
6 7 8 9 mir|
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %

e |==== | =mmmmee e | ==mmmmenen | ==mmmens |
1 4,295 MM 0.1633 184.77670 18.85480 3.9981
2 5.012 MM 0.2102 4436.86963 351.77042 96.0019

Totals : 4621.64633 370.62522
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tert-Butyl (((1S,2R)-1-(2-chlorobenzyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (3p’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 28.0 mg, 73% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz, 2.0 mL/min) with retention
time 6.57 min (minor) and 8.17 min (major).

'H NMR (600 MHz, CDCl3) § 7.38 (d, J = 7.7 Hz, 1H), 7.35 (dd, J = 7.5, 1.5 Hz, 1H), 7.23 (td, J
=7.5,1.2Hz, 1H), 7.18 (td, J = 7.7, 1.5 Hz, 1H), 7.07 (s, 4H), 4.38 (br s, 1H), 3.21 (d, J = 13.5
Hz, 1H), 3.04 (dd, J = 14.3, 7.5 Hz, 1H), 2.91 (d, J = 13.5 Hz, 1H), 2.78 (dd, J = 14.3, 4.4 Hz, 1H),
2.30 (s, 3H), 2.04 — 1.98 (m, 1H), 1.40 (s, 9H), 1.06 — 1.01 (m, 1H), 0.87 — 0.80 (m, 1H).

13C NMR (150 MHz, CDCls) § 156.12, 136.66, 135.82, 135.16, 134.92, 131.81, 129.72, 129.19,
128.67, 128.01, 126.84, 79.11, 43.71, 37.45, 28.54, 27.27, 26.55, 21.14, 13.52.

HRMS (ESI-TOF) Calcd for C1gH21CIN [M-Boc]: 286.1363; found: 286.1369.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-21 20-05-55\002-83-zz-34-51-4-rac-IC-10%-2.0-10min.D)
mAU
14
12
10
8-
6 -
4-
3 e B —
3 4 5 6 7 8 9 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el [==== === === |=====—— |=======- |
1 6.481 MM 0.2070 129.45726 10.42374 53.2062
2 8.055 MM 0.2814 113.85495 6.74379 46.7938
Totals : 243.31221 17.16753
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-27 20-07-25\001-51-2zz-34-70-2-IC-10%-2.0-10min.D)
mAU
120
100
80 A
60 rb@'b
40 N 6.@
0 &
20 . K
0 .
-20
40—
1 2 3 4 5 6 7 8 9 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 3
|- | === | === === | === |
1 6.572 MM 0.2090 66.36269 5.29160 2.7946
2 8.172 MM 0.2832 2308.33740 135.85718 97.2054
Totals : 2374.70009 141.14878
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tert-Butyl (((1S,2R)-1-(3-methoxybenzyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate (39)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 25.0 mg, 66% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (20% IPA/COz2, 2.0 mL/min) with retention
time 4.15 min (minor) and 4.68 min (major).

H NMR (600 MHz, CDCl3) § 7.25 — 7.22 (m, 1H), 7.06 (d, J = 7.9 Hz, 2H), 7.03 (d, J = 7.9 Hz,
2H), 6.88 (d, J = 7.5 Hz, 1H), 6.85 (s, 1H), 6.79 (ddd, J = 8.2, 2.6, 0.9 Hz, 1H), 4.25 (br s, 1H),
3.82 (s, 3H), 2.90 (dd, J = 13.9, 6.2 Hz, 1H), 2.85 — 2.60 (m, 3H), 2.29 (s, 3H), 2.19 — 2.11 (m,
1H), 1.39 (s, 9H), 1.05 (t, J = 5.7 Hz, 1H), 0.98 — 0.91 (m, 1H).

13C NMR (150 MHz, CDCls) § 159.72, 155.93, 140.93, 135.83, 135.18, 129.42, 129.18, 128.68,
122.03, 115.31, 112.04, 79.05, 55.33, 42.79, 41.89, 28.51, 28.50, 27.82, 21.13, 14.73.

HRMS (ESI-TOF) Calcd for C19H24NO [M-Boc]: 282.1858; found: 282.1864.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-16 13-52-00006-61-22-35-8-1-1ac-1C-20%-2.0-10min.D)
120 i < ¢
100 g
80
60
40
20

4 5 6 7 8 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [====]====== | === | === [=====——- |
1 4.143 MM 0.1322 1093.48474 137.86510 50.4335
2 4.685 MM 0.1547 1074.68481 115.81234 49.5665
Totals : 2168.16956 253.67744
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-19 14-56-03\002-83-zz-35-8-1-IC-20%-2.0-10min.D)
T T T —
6 7 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

= |- R | ==mmmm - [==mmmmmm- | === \
1 4,151 MM 0.1742 370.49158 35.45380 3.9571
2 4,682 MM 0.1544 8992.20215 970.43518 96.0429

Totals : 9362.69373 1005.88898
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tert-Butyl (((1R,2R)-1-phenethyl-2-(p-tolyl)cyclopropyl)methyl)carbamate (3r°)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 19.0 mg, 52% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (15% IPA/COz2, 2.0 mL/min) with retention
time 3.78 min (minor) and 4.54 min (major).

'H NMR (600 MHz, CDCl3) § 7.33 — 7.26 (m, 2H), 7.23 (d, J = 7.0 Hz, 2H), 7.20 — 7.16 (m, 1H),
7.08 (d, J = 7.5 Hz, 2H), 7.02 (d, J = 7.5 Hz, 2H), 4.25 (br s, 1H), 3.05 (dd, J = 14.5, 6.9 Hz, 1H),
2.92 —2.73 (m, 3H), 2.31 (s, 3H), 2.03 — 1.95 (m, 1H), 1.78 — 1.66 (m, 2H), 1.42 (s, 9H), 1.01 —
0.94 (m, 1H), 0.83 — 0.75 (m, 1H).

13C NMR (150 MHz, CDCls) § 156.10, 142.64, 135.83, 135.32, 129.19, 128.70, 128.63, 128.47,
125.83, 79.14, 42.10, 38.92, 33.22, 28.55, 27.75, 27.57, 21.14, 15.54.

HRMS (ESI-TOF) Calcd for C19H24N [M-Boc]: 266.1909; found: 266.1909.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-10 11-28-54\002-82-z2-34-9-4-rac-IC-15%-2.0-10min.D)
mAU B o2 QS
200 _ 3 ‘ ,\o}‘ E ’g;b'b'
] o <+ &
] @
150 - \a
100 -
50
0 - -
7 T T T T T T T T T I T T T T T T T T T T T T T T I T T T T T T T T T T T T T
0 1 2 3 4 5 6 9 min
Signal 2: DAD1 B, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
it Rttt [====] === [======—== | === | === |
1 3.780 MM 0.1131 1548.90222 228.16875 48.6759
2 4.545 MM 0.1673 1633.17151 162.74539 51.3241
Totals : 3182.07373 390.91414
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-10 13-19-38\002-72-72-34-9-4-|C-15%-2.0-10min.D)
mAU 5
400
350 2
300
250
200
150
100
50 3
0
L T T T T " A — T T T T T—
0 1 2 3 4 5 6 7 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

|- e | === s | === | --mmmm- !
1 3.782 MM 0.1183 104.26067 14.68604 2.5290
2 4.536 MM 0.1559 4018.38794 429.61642 97.4710

Totals : 4122 .64861 444.30246
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tert-Butyl  (((1R,2R)-1-(3-phenylpropyl)-2-(p-tolyl)cyclopropyl)methyl)carbamate  (35’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 28.0 mg, 74% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (15% IPA/COz2, 2.0 mL/min) with retention
time 4.05 min (major) and 4.61 min (minor).

'H NMR (600 MHz, CDCl3) & 7.28 (t, J = 7.6 Hz, 2H), 7.20 (d, J = 7.6 Hz, 2H), 7.19 — 7.14 (m,
1H), 7.06 (s, 4H), 4.19 (br s, 1H), 2.92 (dd, J = 14.3, 6.5 Hz, 1H), 2.80 (dd, J = 14.3, 4.6 Hz, 1H),
2.64 (t, J = 7.6 Hz, 2H), 2.30 (s, 3H), 1.94 (dd, J = 8.3, 6.3 Hz, 1H), 1.91 - 1.76 (m, 2H), 1.54 —
1.47 (m, 1H), 1.46 — 1.40 (m, 1H), 1.39 (s, 9H), 0.95 (t, J = 5.6 Hz, 1H), 0.75 (dd, J = 8.3, 5.1 Hz,
1H).

13C NMR (150 MHz, CDCls) § 156.00, 142.54, 135.74, 135.44, 129.16, 128.68, 128.56, 128.44,
125.84, 79.03, 42.38, 36.32, 36.14, 28.53, 28.26, 27.48, 21.13, 15.55, 13.30.

HRMS (ESI-TOF) Calcd for C2oH26N [M-Boc]: 280.2065; found: 280.2071.

The absolute stereochemistry was assigned by analogy to compound 3t°.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-10 11-28-54\003-83-22-34-9-5-rac-1C-15%-2.0-10min.D)

min

0 1 2 3 4 5 6 7 9
Peak RetTime Type Width Area Height Area
= [min] [min] [mAU*s] [mAU] %
o meene—- e e [ m———— |mmommrmn—e e |
1L 4.075 MM 0.1221 3098.27393 422.95941 48.3071
2 4.631 MM 0.1631 3315.43188 338.89459 51.6929
Totals : 6413.70581 761.85400
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-27 16-08-48\003-51-zz-34-65-2-1C-15%-2.0-10min.D)
mAU
120
100
80
60
40
20
0
é + é é Imm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

L e |==mmmmmmm- R | ---m--- |
i & 4.052 MM 0.1236 955.21539 128.82640 95.8407
2 4.613 MM 0.1698 41.45452 4.06780 4.1593

Totals : 996.66991 132.89420
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N-(((1R,2S)-2-(p-tolyl)cyclopropyl)methyl)benzamide (3t)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 11.0 mg, 42% yield, 96.5:3.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (30% IPA/CO., 2.0 mL/min) with
retention time 3.30 min (major) and 3.97 min (minor).

The NMR data matches the reported data®.

The absolute stereochemistry was assigned by the reported compounds?’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-21 20-50-36\006-84-zz-34-51-4-rac-AD-30%-2.0-10min.D)
v o«
mAU é\; q‘?‘b
] Sl X
12+ _(P

2 3 4 5 6 7 8 9 min

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

e R === =mmmme- R R |- \
1 3.295 MM 0.1437 123.59656 14.33376 47.7958
2 3.948 MM 0.1724 134.99648 13.05299 52.2042

Totals : 258.59303 27.38675

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-22 13-35-10\002-72-zz-34-53-4-AD-30%-2.0-10min.D)
mAU -

1oo—f
ao—f
so—f

20

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
i Bttt |- === [====—m——= [====mm- |=====-- |
1 3.301 MM 0.1462 940.33191 107.20582 96.7020
2 3.966 MM 0.1384 32.07000 3.86315 3.2980

Totals : 972.40191 111.06897
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Aryl and heteroaryl iodide scope for y-C(sp®)-H arylation

tert-Butyl (((1S,2R)-1-benzyl-2-phenylcyclopropyl)methyl)carbamate (4b’)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 24.0 mg, 71% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/CO2, 2.0 mL/min) with retention
time 5.07 min (minor) and 5.49 min (major).

!H NMR (600 MHz, CDCI3) § 7.35 — 7.32 (m, 2H), 7.29 (d, J = 7.4 Hz, 2H), 7.28 — 7.22 (m, 3H),
7.19 — 7.11 (m, 3H), 4.24 (br s, 1H), 2.87 (d, J = 16.3 Hz, 2H), 2.83 — 2.77 (m, 1H), 2.74 (d, J =
14.0 Hz, 1H), 2.20 (dd, J = 8.5, 6.1 Hz, 1H), 1.40 (s, 9H), 1.08 (t, J = 5.7 Hz, 1H), 0.99 — 0.93 (m,
1H).

13C NMR (150 MHz, CDCls) § 155.94, 139.26, 138.35, 129.68, 128.81, 128.53, 128.47, 126.57,
126.33, 79.11, 42.85, 41.77, 28.74, 28.53, 28.01, 14.75.

HRMS (ESI-TOF) Calcd for C17H20N [M-Boc]: 238.1596; found: 238.1594.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-08 21-21-08\001-61-zz-34-88-1-rac-IC-10%-2.0-10min.D)
o)

w

-~ D N

B®
\)

mir|

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
il Rt |==== === [ === [ === | =======- |
1 5.089 MM 0.1452 1566.79358 179.87347 49,9215
2 5.515 MM 0.1643 1571.71985 159.44844 50.0785
Totals 3138.51343 339.32191
DAD1 B, Sig=210,4 Ref=360,100 (ZZ2\zz 2019-10-09 10-12-47\001-81-22-34-88-1-IC-10%-2.0-10min.D)
mAU 4 2 )
] Eo
300 || o
3 [
250 - RS
200 A
150 - [
100 5 L@?
E © g |
50 , ] \
3 M\,W_A_J/\J
o — :
i A A A R S R A | T T T T i
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el e e | ==mmm e R | ==mmmmm |
1 5.067 MM 0.1259 85.038¢90 11.25927 2.4213
2 5.488 MM 0.1649 3427.14990 346.43365 97.5787
Totals 3512.18880 357.69293
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tert-Butyl (((1S,2R)-1-benzyl-2-(4-isopropylphenyl)cyclopropyl)methyl)carbamate (4¢’)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 23.0 mg, 61% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz2, 2.0 mL/min) with retention
time 5.04 min (minor) and 5.42 min (major).

IH NMR (600 MHz, CDCls) & 7.39 — 7.34 (m, 2H), 7.34 — 7.29 (m, 2H), 7.28 — 7.25 (m, 1H), 7.13
(d, J=7.8 Hz, 2H), 7.08 (d, J = 7.8 Hz, 2H), 4.29 (br s, 1H), 2.95 - 2.79 (m, 4H), 2.73 (d, J = 14.4
Hz, 1H), 2.24 — 2.15 (m, 1H), 1.43 (s, 9H), 1.24 (d, J = 6.9 Hz, 6H), 1.08 (t, J = 5.7 Hz, 1H), 1.01
—0.93 (m, 1H).

13C NMR (150 MHz, CDCls) § 155.98, 146.88, 139.39, 135.56, 129.64, 128.75, 128.51, 126.53,
126.51, 79.05, 42.87, 41.86, 33.81, 28.54, 27.77, 24.14, 14.86 (1 carbon signal was not assigned
due to overlaps).

HRMS (ESI-TOF) Calcd for C20H26N [M-Boc]: 280.2065; found: 280.2065.

The absolute stereochemistry was assigned by analogy to compound 3t°.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ2\zz 2019-10-11 14-48-39\001-61-z2-34-94-1-rac-1C-10%-2.0-10min.D)

mAU 1 9
350
300
250
200
150
100
50

-
o AN
S

1 2 3 4 5 6 7 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== mm—————- [==== === | === | === [ === I
1 4.997 MF 0.1516 3479.70654 382.59589 49.8967
2 5.397 FM 0.1728 3494.11865 336.95877 50.1033
Totals : 6973.82520 719.55466
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 18-09-31\001-61-22-34-94-1-1C-10%-2.0-10min.D)
mAU
200
150
100
50
0
A L A L AL R | T
1 2 3 4 5 6 7 9 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %

e | === | =mmmeee | ==mmmmmmn T | ==mmemes |
1 5.037 MM 0.1623 96.61280 9.91823 3.9925
2 5.422 MM 0.1653 2323.22974 234.27878 96.0075

Totals : 2419.84254 244.19701
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tert-Butyl  (((1S,2R)-1-benzyl-2-(4-(trifluoromethyl)phenyl)cyclopropyl)methyl)carbamate
(4d°)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 29.0 mg, 72% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (5% IPA/CO2, 2.0 mL/min) with retention
time 5.01 min (minor) and 5.91 min (major).

'H NMR (600 MHz, CDCl3) & 7.50 (d, J = 8.0 Hz, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.30 — 7.26 (m,
3H), 7.23 (d, J = 8.0 Hz, 2H), 4.27 (br s, 1H), 2.94 (d, J = 14.0 Hz, 1H), 2.87 — 2.74 (m, 2H), 2.70
(d, J =14.0 Hz, 1H), 2.28 — 2.18 (m, 1H), 1.40 (s, 9H), 1.17 (t, J = 5.3 Hz, 1H), 1.08 — 0.99 (m,
1H).

13C NMR (150 MHz, CDCls) § 155.88, 142.69, 138.89, 129.59, 129.10, 128.66, 126.78, 125.35
(9, J=4.0Hz), 124.37 (q, J = 271.9 Hz), 79.34, 42.72, 41.76, 29.34, 28.49, 27.83, 15.32.

HRMS (ESI-TOF) Calcd for C1gH19FsN [M-Boc]: 306.1470; found: 306.1476.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-08 21-21-08\006-63-zz-34-88-3-rac-1C-5%-2.0-10min.D)

25 3 3.5 4 45 5 5.5

6 min|

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

e R === =mmmme- R R |- \
1 5.039 MM 0.1782 295.15726 27.60513 51.2693
2 5.943 MM 0.2174 280.54254 21.50617 48.7307

Totals : 575.69880 49.11129

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-09 10-52-36\001-81-z2-34-88-3-IC-5%-2.0-10min.D)
mAU
175
150
125 4
100 5
754 &
50 4 '
25 &

Oéwl L

T
25 3 3.5 4 45 5 5.5

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ettty [====]======- [====m———- [ === [=======- \
1 5.006 MM 0.1675 108.64465 10.81055 3.9532
2 5.908 MM 0.2195 2639.65869 200.41650 96.0468

Totals : 2748,30334 211.22705
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Methyl 4-((1R,2S)-2-benzyl-2-(((tert-butoxycarbonyl)amino)methyl)cyclopropyl)benzoate
(4¢’)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 18.0 mg, 46% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (20% IPA/COz2, 2.0 mL/min) with retention
time 5.68 min (minor) and 6.42 min (major).

'H NMR (600 MHz, CDCl3) 6 7.93 (d, J = 8.2 Hz, 2H), 7.38 — 7.32 (m, 2H), 7.31 — 7.26 (m, 3H),
7.20 (d, J = 8.1 Hz, 2H), 4.22 (br s, 1H), 3.89 (s, 3H), 2.95 — 2.83 (m, 2H), 2.82 — 2.73 (m, 2H),
2.25-2.18 (m, 1H), 1.39 (s, 9H), 1.17 (t, J = 5.8 Hz, 1H), 1.07 — 0.99 (m, 1H).

13C NMR (150 MHz, CDCls) § 167.09, 155.86, 144.11, 138.89, 129.75, 129.65, 128.73, 128.59,
128.21, 126.71, 79.27, 52.15, 42.69, 41.67, 29.65, 28.49, 28.05, 15.21.

HRMS (ESI-TOF) Calcd for C19H22NO, [M-Boc]: 296.1651; found: 296.1651.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-09-03 18-20-16\001-81-z2-33-82-3-IC-20%-2.0-10min-rac.D)

mAU 3 £ -3 O
] AN Q‘;
140 = N

0 1 2 3 4 5 6 7 8 9 miry

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

e B | ===l = | === e e |
1 5.675 MM 0.1722 1671.50391 161.78822 50.9228
2 6.403 MM 0.2009 1610.92078 133.61922 49.0772

Totals : 3282.42468 295.40744

DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-10-09 14-17-07\002-82-zz-34-88-4-IC-20%-2.0-10min.D)
mAU 5

0 2 4 6 8 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
I e [====]===m==- | ====mm=- | === [======- |
1  5.680 MM 0.1848  24.47491 2.20788 3.9952
2 ©.424 MM 0.2081 588.13702 47.11264 96.0048

Totals : 612.61194 49.32052
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tert-Butyl (((1S,2R)-1-benzyl-2-(4-fluorophenyl)cyclopropyl)methyl)carbamate (4f)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (toluene/EA) afforded
the title compound (colorless oil, 18.0 mg, 51% yield, 97.5:2.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz, 2.0 mL/min) with retention
time 4.36 min (minor) and 4.79 min (major).

'H NMR (600 MHz, CDCls3) § 7.40 — 7.34 (m, 2H), 7.32 — 7.27 (m, 3H), 7.10 (dd, J = 8.0, 5.6 Hz,
2H), 6.96 (t, J = 8.5 Hz, 2H), 4.28 (br s, 1H), 2.92 (d, J = 14.2 Hz, 1H), 2.88 — 2.77 (m, 2H), 2.71
(d, J = 14.2 Hz, 1H), 2.24 — 2.15 (m, 1H), 1.43 (s, 9H), 1.07 (t, J = 5.7 Hz, 1H), 1.03 — 0.95 (m,
1H).

13C NMR (150 MHz, CDCls) § 161.58 (d, J = 244.9 Hz), 155.91, 139.18, 134.00, 130.27 (d, J =
7.8 Hz), 129.61, 128.59, 126.65, 115.28 (d, J = 21.5 Hz), 79.22, 42.86, 41.72, 28.58, 28.52, 27.25,
15.14.

HRMS (ESI-TOF) Calcd for C17H19FN [M-Boc]: 256.1502; found: 256.1503.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 14-48-39\002-62-22-34-94-2-rac-IC-10%-2.0-10min.D)
o =4
mAU D 2
¢ el ,b\
N

min

1 2 3 4 5 6 7
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e e e e |
1 4.322 MM 0.1304 1308.38843 167.28415 49.7810
2 4.760 MM 0.1543 1319.90027 142.57883 50.2190
Totals : 2628.28870 309.86298
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 18-09-31\002-62-zz-34-94-2-IC-10%-2.0-10min.D)
mAU G
150
100
50
0
T L N L B T ' 1 .
1 2 3 4 5 6 7 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e | mmeeen | === | ==mmmmn | ===mmmmee | -==mmmmeee | ===mmmme !
1 4.357 MM 0.1130 45.68194 6.73976 2.5312
2 4,787 MM 0.1490 1759.07227 196.77205 97.4688

Totals : 1804.75421 203.51181
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tert-Butyl (((1S,2R)-1-benzyl-2-(4-chlorophenyl)cyclopropyl)methyl)carbamate (4g”)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (toluene/EA) afforded
the title compound (colorless oil, 23.0 mg, 62% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz, 2.0 mL/min) with retention
time 6.11 min (minor) and 6.76 min (major).

H NMR (600 MHz, CDCl3) & 7.33 (t, J = 7.6 Hz, 2H), 7.30 — 7.23 (m, 3H), 7.21 (d, J = 8.2 Hz,
2H), 7.05 (d, J = 8.2 Hz, 2H), 4.25 (br s, 1H), 2.89 (d, J = 14.1 Hz, 1H), 2.85 - 2.76 (m, 2H), 2.70
(d, J = 14.1 Hz, 1H), 2.20 — 2.10 (m, 1H), 1.40 (s, 9H), 1.06 (t, J = 5.7 Hz, 1H), 1.03 — 0.93 (m,
1H).

13C NMR (150 MHz, CDCls) § 155.90, 139.05, 136.93, 132.09, 130.15, 129.61, 128.59, 128.57,
126.68, 79.26, 42.79, 41.69, 28.90, 28.52, 27.39, 15.08.

HRMS (ESI-TOF) Calcd for C17H19CIN [M-Boc]: 272.1206; found: 272.1210.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 14-48-39\003-63-z2-34-94-3-rac-1C-10%-2.0-10min.D)

T L T L | T T T T T
1 2 3 4 5 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== - |====]======= [ === [====mmmm [ === |
1 6.079 MM 0.1837 1207.66309 109.54874 50.1799
2 6.733 MM 0.2137 1199.00232 93.50866 49.8201
Totals 2406.66541 203.05740
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 18-09-31\003-63-zz-34-94-3-IC-10%-2.0-10min.D)
mAU 7 B D
300
250
200
1503
100 -]
50—
03
! T T T T T T —T T
1 2 4 5 8 9 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [==== === [ === [ === [===m——=- |
1 6.105 MM 0.1845 188.69276 17.04367 4.1376
2 6.756 MM 0.2082 4371.78076 350.02069 95.8624
Totals : 4560.47353 367.06436
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tert-Butyl (((1S,2R)-1-benzyl-2-(m-tolyl)cyclopropyl)methyl)carbamate (4h”)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 24.0 mg, 68% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz2, 2.0 mL/min) with retention
time 5.05 min (minor) and 5.47 min (major).

'H NMR (600 MHz, CDCls) & 7.38 — 7.22 (m, 5H), 7.13 (t, J = 7.3 Hz, 1H), 7.03 — 6.88 (m, 3H),
4.24 (br s, 1H), 2.96 — 2.70 (m, 4H), 2.30 (s, 3H), 2.17 — 2.10 (m, 1H), 1.40 (s, 9H), 1.05 (t, J =
5.3 Hz, 1H), 0.97 - 0.90 (m, 1H).

13C NMR (150 MHz, CDCls) § 155.94, 139.28, 138.26, 137.99, 129.71, 129.57, 128.49, 128.36,
127.12, 126.53, 125.85, 79.06, 42.93, 41.72, 28.52, 27.87, 21.57, 14.64, 12.98.

HRMS (ESI-TOF) Calcd for C1sH22N [M-Boc]: 252.1752; found: 252.1751.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-08 21-21-08\004-64-22-34-88-5-rac-1C-10%-2.0-10min.D)

©
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o

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt [====] === [===mmmm— [ === [======- \
1 4.996 MF 0.1444 2089.36987 241.22739 49.5939
2 5.38% FM 0.1670 2123.58545 211.95427 50.4061

Totals : 4212.95532 453.18166

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-09 15-11-06\001-81-zz-34-88-5-1C-10%-2.0-10min.D)
mAU
300

250
200
150
100

2
50 S,

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Attt [====]====- [ [====m= [====-
1 5.050 MM 0.1705 108.17698 10.57442 3.1831
2 5.472 MM 0.1688 3290.35205 324.93680 96.8169

Totals : 3398.52903 335.51122
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tert-Butyl (((1S,2R)-1-benzyl-2-(3-(trifluoromethoxy)phenyl)cyclopropyl)methyl)carbamate
(47°)

Following General Procedure A on 0.1 mmol scale. Purification by pTLC (toluene/EA) afforded
the title compound (colorless oil, 24.0 mg, 57% yield, 94.5:5.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (5% IPA/CO>, 2.0 mL/min) with retention
time 4.52 min (minor) and 5.09 min (major).

'H NMR (600 MHz, CDCl3) § 7.37 — 7.31 (m, 2H), 7.31 - 7.23 (m, 4H), 7.12 — 7.01 (m, 2H), 6.99
(s, 1H), 4.25 (br's, 1H), 2.90 (d, J = 14.1 Hz, 1H), 2.86 — 2.78 (m, 2H), 2.73 (d, J = 14.1 Hz, 1H),
2.24 —2.15 (m, 1H), 1.40 (s, 9H), 1.12 — 1.05 (m, 1H), 1.05 — 0.98 (m, 1H).

13C NMR (150 MHz, CDCls) § 155.90, 149.40, 140.96, 138.92, 129.77, 129.62, 128.62, 127.08,
126.73, 121.52, 120.58 (q, J = 257.3 Hz), 118.79, 79.27, 42.86, 41.56, 29.07, 28.48, 27.60, 15.13.
HRMS (ESI-TOF) Calcd for C1sH19F3NO [M-Boc]: 322.1419; found: 322.1425.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ2\zz 2019-11-05 15-40-30\002-61-zz-35-91-rac-1C-5%-2.0-10min.D)
mAU 7
40
30
20
10
0 —
— - 1 r - - T I - r - T 1 T T T 1 T T~ T T 1 T T T T 1 T T T 7
25 3 35 4 45 5 55 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e Jremer e [ R | ===mmm- |
1 4.590 MM 0.1706 453.88605 44.34946 49.8390
2 5.180 MM 0.2000 456.81824 38.05876 50.1610

Totals : 910.70428 82.40822
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-05 16-22-41\001-61-22-35-91-1C-5%-2.0-10min.D)
mAU _ 2 qg'.'
2507
200
150
1004 .
50 - '
0 ; {w J“—_J-/\_‘I
-50 -]
T o S S B
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

= | |-~ |~ [-———- |- |
1 4.520 MM 0.1930 234.35570 20.23736  5.6976
2 5.093 MM 0.1999 3878.86377 323.32617 94.3024

Totals : 4113.21947 343.56354
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tert-Butyl (((1S,2R)-1-benzyl-2-(3-nitrophenyl)cyclopropyl)methyl)carbamate (4°)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 19.5 mg, 51% yield, 96.5:3.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak OD column (10% IPA/CO;, 2.0 mL/min) with
retention time 7.18 min (minor) and 7.74 min (major).

'H NMR (600 MHz, CDCls) & 8.10 — 7.98 (m, 2H), 7.51 — 7.39 (m, 3H), 7.36 (t, J = 7.4 Hz, 2H),
7.29 (d, J = 7.0 Hz, 2H), 4.31 (br s, 1H), 2.96 (d, J = 14.1 Hz, 1H), 2.92 — 2.83 (m, 1H), 2.81 —
2.65 (m, 2H), 2.26 (t, J = 7.5 Hz, 1H), 1.39 (s, 9H), 1.21 (t, J = 5.7 Hz, 1H), 1.14 — 1.05 (m, 1H).
13C NMR (150 MHz, CDCls) § 155.80, 148.36, 140.75, 138.63, 134.99, 129.57, 129.32, 128.72,
126.89, 123.80, 121.48, 79.43, 42.80, 41.57, 29.34, 28.45, 27.46, 15.43.

HRMS (ESI-TOF) Calcd for C17H19N202 [M-Boc]: 283.1447; found: 283.1446.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-28 11-41-28\004-84-z2-35-63-4-rac-OD-10%-2.0-10min.D)

T ™ T T T T T T
1 2 4 5 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el | === | =mememn | ==mmmmmmnn | ===mmmmeee | ==mmmmee
1 7.175 MM 0.1895 918.48474 80.76911 49.0067
2 7.743 MM 0.2125 955.71667 74.94640 50.9933
Totals : 1874.20142 155.71551
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-28 11-41-28\003-62-zz-35-63-4-0OD-10%-2.0-10min.D)
mAU =
Ky
400 &
Gl
300
200
N
100 2 4
=
] i T
1 R ! T — — T
1 2 3 4 5 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== === |====]======= [==mmmmm === |======== |
1 7.178 MM 0.2117 218.02339 17.16334 3.5413
2 7.740 MM 0.2147 5938.57666 461.10233 96.4587
Totals : 6156.60005 478.26567

S72



tert-Butyl (((1S,2R)-1-benzyl-2-(2-fluoropyridin-4-yl)cyclopropyl)methyl)carbamate (4k”)
Following General Procedure A on 0.1 mmol scale by using Pd(OAc)2 (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 15.0 mg, 42% vyield, 94.5:5.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (30% IPA/CO., 2.0 mL/min) with retention time 5.08 min
(minor) and 5.78 min (major).

'H NMR (600 MHz, CDCl3) 6 8.07 (d, J = 5.3 Hz, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.32 — 7.23 (m,
3H), 6.94 (d, J =5.3 Hz, 1H), 6.68 (s, 1H), 4.28 (br s, 1H), 2.94 (d, J = 13.9 Hz, 1H), 2.91 - 2.80
(m, 2H), 2.73 (d, J = 13.9 Hz, 1H), 2.22 — 2.10 (m, 1H), 1.41 (s, 9H), 1.25 - 1.18 (m, 1H), 1.15 -
1.06 (m, 1H).

13C NMR (150 MHz, CDCls) § 164.20 (d, J = 238.6 Hz), 155.83, 154.10 (d, J = 7.0 Hz), 147.45
(d, J = 15.8 Hz), 138.37, 129.55, 128.77, 126.98, 121.78, 109.36 (d, J = 37.1 Hz), 79.57, 42.40,
41.66, 30.53, 28.48, 27.25 (d, J = 3.2 Hz), 15.75.

HRMS (ESI-TOF) Calcd for C21H26FN20, [M+H]: 357.1978; found: 357.1982.

The absolute stereochemistry was assigned by analogy to compound 3t°.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-24 16-29-10\002-61-22-35-20-1-rac-1C-30%-2.0-10min.D)

mAU ® SV W
o 2

3 4 5 6 7 8 9 min|

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] 3
it Bttt [==== === [==mmmm——- | === [======—= I
1 4.998 MM 0.1476 126.89172 14.33001 50.8980
2 5.691 MM 0.1990 122.41425 10.25482 49.1020

Totals : 249.30598  24.58482
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-28 15-35-37\001-81-2z-35-63-5-1C-30%-2.0-10min.D)
mAU E &
@9'
60 [ &
Ig&
50 [ H
40 J\
30 |
‘" FI M~ @bl \
20 11 S ||
10 [ - ;;iigkf |
| R -
0 Uvﬁq
T T T T T 7 L T T T T
1 2 3 4 6 7 8 9 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e Lt |====]===mmmn R e e
1 5.077 MM 0.1482 48.67357  5.47288  5.5723
2 5.772 MM 0.1975 824.81219  69.59493 94.4277

Totals : 873.48577 75.06781
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tert-Butyl (((1S,2R)-1-benzyl-2-(2-chloropyridin-4-yl)cyclopropyl)methyl)carbamate (41°)
Following General Procedure A on 0.1 mmol scale by using Pd(OAc)2 (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 17.0 mg, 46% vyield, 96.5:3.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (30% IPA/CO., 2.0 mL/min) with retention time 6.03 min
(minor) and 6.45 min (major).

'H NMR (600 MHz, CDCl3) 6 8.23 (d, J = 5.1 Hz, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.28 (d, J = 7.5
Hz, 1H), 7.28 — 7.22 (m, 2H), 7.10 (s, 1H), 6.97 (d, J = 5.2 Hz, 1H), 4.27 (br s, 1H), 2.93 (d, J =
14.3 Hz, 1H), 2.90 — 2.79 (m, 2H), 2.74 (d, J = 14.3 Hz, 1H), 2.14 — 2.06 (m, 1H), 1.41 (s, 9H),
1.24 — 1.19 (m, 1H), 1.08 (dd, J = 8.0, 5.7 Hz, 1H).

13C NMR (150 MHz, CDCls) § 155.82, 151.84, 151.55, 149.48, 138.31, 129.56, 128.77, 126.99,
124.38, 122.70, 79.59, 42.48, 41.61, 30.52, 28.49, 27.02, 15.60.

HRMS (ESI-TOF) Calcd for C2:H26CIN20, [M+H]: 373.1683; found: 373.1683.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-11 14-48-39\004-64-22-34-94-4-rac-1C-30%-2.0-10min.D)
mAU
100
80 |
60—
40
20
0
! T~ I 1 T T T T ] T T
1 2 3 4 5 6 7 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt | === === | ======———= [==mmmmm—— [ === I
1 6.129 MF 0.1850 1190.70093 107.24229 48.2769
2 6.549 FM 0.2321 1275.69580 91.60175 51.7231
Totals 2466.39673 198.84405
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-16 16-15-38\007-82-zz-35-9-1-1C-30%-2.0-10min.D)
mAU @
>
500 éo‘
'a".
400 e
300
200
100
0 T
T R | T LI T T T
1 2 3 4 5 7 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e S [pmm=frmrmmns [mmmmmmm——— [mmmmmmnen | e |
1 6.027 MM 0.1634 263.16058 26.84538 3.6396
2 6.446 MM 0.2130 6967.35352 545.22614 96.3604
Totals 7230.51410 572.07152
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tert-Butyl (((1S,2R)-1-benzyl-2-(2,6-dichloropyridin-4-yl)cyclopropyl)methyl)carbamate
(4m’)

Following General Procedure A on 0.1 mmol scale by using Pd(OAc)2 (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 15.0 mg, 37% vyield, 95.5:4.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (30% IPA/CO,, 2.0 mL/min) with retention time 3.68 min
(minor) and 4.18 min (major).

'H NMR (600 MHz, CDCl3) 6 7.36 (t, J = 7.5 Hz, 2H), 7.32 — 7.26 (m, 1H), 7.23 (d, J = 7.5 Hz,
2H), 7.01 (s, 2H), 4.30 (br s, 1H), 2.98 — 2.88 (m, 2H), 2.88 — 2.79 (m, 1H), 2.74 (d, J = 14.1 Hz,
1H), 2.11 - 2.01 (m, 1H), 1.42 (s, 9H), 1.23 - 1.18 (m, 1H), 1.13 - 1.08 (m, 1H).

13C NMR (150 MHz, CDCls) § 155.76, 154.29, 150.66, 138.02, 129.55, 128.84, 127.11, 123.00,
79.72,42.54, 41.47, 30.96, 28.48, 26.74, 15.91.

HRMS (ESI-TOF) Calcd for C21H25CI2N202 [M+H]: 407.1293; found: 407.1297.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-06 21-43-50\001-61-22-35-73-1-rac-1C-30%-2.0-10min.D)

1 2 3 4 5 6 7 8 9 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Attty [==== === [====mm=——- | ===mmm—- | === |
1 3.672 MM 0.1097 1019.62524 154.89294 48.3923
2 4.182 MM 0.1496 1087.37549 121.10316 51.6077

Totals : 2107.00073 275.99610
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-06 22-14-31\001-61-2zz-35-73-1-1C-30%-2.0-10min.D)
mAU ]
500 4
400 -
300
200~
100
0
T I T T T T T T |
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e |=mmmmmmne | ==mmmmmeee | ==mmmmen |
1 3.675 MM 0.1073 231.49638 35.95980 4.5814
2 4.183 MM  0.1433 4821.50049 560.74500 95.4186

Totals : 5052.99687 596.70480
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tert-Butyl (((1S,2R)-1-benzyl-2-(2-bromopyridin-4-yl)cyclopropyl)methyl)carbamate (4n’)
Following General Procedure A on 0.1 mmol scale by using Pd(OAc)2 (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 17.0 mg, 41% vyield, 96.5:3.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (30% IPA/CO., 2.0 mL/min) with retention time 6.71 min
(minor) and 7.14 min (major).

'H NMR (600 MHz, CDCl3) 6 8.21 (d, J = 5.1 Hz, 1H), 7.35 (t, J = 7.5 Hz, 2H), 7.30 — 7.23 (m,
4H), 6.99 (d, J = 4.6 Hz, 1H), 4.28 (br s, 1H), 2.92 (d, J = 14.2 Hz, 1H), 2.88 — 2.78 (m, 2H), 2.74
(d, J =14.2 Hz, 1H), 2.08 (t, J = 7.0 Hz, 1H), 1.41 (s, 9H), 1.23 — 1.18 (m, 1H), 1.10 — 1.04 (m,
1H).

13C NMR (150 MHz, CDCls) § 155.82, 151.31, 149.87, 142.59, 138.28, 129.56, 128.77, 128.19,
126.99, 123.05, 79.59, 42.49, 41.58, 30.54, 28.49, 26.90, 15.59.

HRMS (ESI-TOF) Calcd for C21H26BrN20O2 [M+H]: 417.1178; found: 417.1171.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ2\zz 2019-10-16 13-52-00\003-63-z2-35-9-2-rac-1C-30%-2.0-10min.D)
mAU

140
120
100
80
60
40
20

1 2 3 4 5 6 7 8 9 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
mome | ———— |y [ [ [mmmmmm——— === |
1 6.796 MF 0.2115 2028.59497 159.85562 50.0950
2 7.232 FM 0.2431 2020.90076 138.55829 49.9050

Totals : 4049.49573 298.41391

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-16 16-15-38\008-83-z2-35-9-2-1C-30%-2.0-10min.D)
mAU

350
300
250
200
150
100

50

T o T T T T U ™1 T T o T o
1 2 3 4 5 6 7 8 9 miry

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e mm————— |==== |- | === [===mmmm——- | === |
1 6.706 MM 0.1766 195.69365 18.46432 3.3877
2 7.139 MM 0.2296 5580.86768 405.10892 96.6123

Totals : 5776.56133 423.57323
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tert-Butyl (((1S,2R)-1-benzyl-2-(2-methoxypyridin-4-yl)cyclopropyl)methyl)carbamate (40°)
Following General Procedure A on 0.1 mmol scale by using Pd(OAc)2 (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 16.0 mg, 43% yield, 97:3 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak OD column (10% IPA/CO2, 2.0 mL/min) with retention time 6.21 min
(major) and 6.71 min (minor).

'H NMR (600 MHz, CDCl3)  8.01 (d, J = 5.3 Hz, 1H), 7.34 (t, J = 7.5 Hz, 2H), 7.28 — 7.24 (m,
3H), 6.66 (d, J = 5.3 Hz, 1H), 6.49 (s, 1H), 4.24 (br s, 1H), 3.90 (s, 3H), 2.94 (dd, J = 14.3, 6.8 Hz,
1H), 2.89 (d, J = 14.1 Hz, 1H), 2.85 - 2.78 (m, 1H), 2.74 (d, J = 14.1 Hz, 1H), 2.08 (t, J = 7.3 Hz,
1H), 1.40 (s, 9H), 1.13 (t, J = 5.9 Hz, 1H), 1.04 — 0.97 (m, 1H).

13C NMR (150 MHz, CDCls) § 164.60, 155.87, 150.67, 146.71, 138.67, 129.64, 128.65, 126.79,
117.69, 110.47, 79.36, 53.48, 42.52, 41.61, 29.82, 28.50, 27.21, 15.07.

HRMS (ESI-TOF) Calcd for C22H20N203 [M+H]: 369.2178; found: 369.2172.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-16 16-15-38\004-64-zz-35-9-3-rac-OD-10%-2.0-10min.D)
mAU 3
150 3
125
100 2
75—
50

25
25—

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

mmmm [ mmem——— R [mmmmnme—— lmmmmmmme—— |pmmmmnen |
1 6.216 MM 0.1573 1808.44653 191.67393 49.7849
2 6.711 MM 0.1708 1824.07288 178.02965 50.2151

-
[N]
w
~
e 4
@

~-
o

Totals : 3632.51941 369.70358

DADT B, 5ig=210,4 Ref=360,100 (Z2\zz 2015-10-16 16-15-38\009-84-22-35-9-3-OD-10%-2.0-10min D)
mAU g @

250 :
200
150~
100 —E
50

] —

-50

T T T T T T L A 1

1 2 3 4 5 6

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

e |==== === | === | === |====———- |

1 6.209 MM 0.1534 2607.56250 283.32437 96.8524

2 6.705 MM 0.1476 84.74171 9.57119 3.1476

Totals : 2692.30421 292.89556
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tert-Butyl (((1S,2R)-1-benzyl-2-(2-(trifluoromethyl)pyridin-4-
yl)cyclopropyl)methyl)carbamate (4p’)

Following General Procedure A on 0.1 mmol scale by using Pd(OAc). (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 16.0 mg, 39% vyield, 96.5:3.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (10% IPA/CO,, 2.0 mL/min) with retention time 6.23 min
(minor) and 7.44 min (major).

'H NMR (600 MHz, CDCls3) § 8.58 (d, J = 5.1 Hz, 1H), 7.45 (s, 1H), 7.39 — 7.33 (m, 2H), 7.31 —
7.25 (m, 3H), 7.22 (d, J = 4.9 Hz, 1H), 4.27 (br s, 1H), 2.96 (d, J = 14.1 Hz, 1H), 2.92 — 2.85 (m,
1H), 2.85 —2.78 (m, 1H), 2.76 (d, J = 14.1 Hz, 1H), 2.26 — 2.12 (m, 1H), 1.39 (s, 9H), 1.32 - 1.27
(m, 1H), 1.18 - 1.11 (m, 1H).

13C NMR (150 MHz, CDCls) & 155.79, 150.23, 149.94, 148.29 (q, J = 33.9 Hz), 138.26, 129.53,
128.81, 127.06, 126.23, 121.69 (q, J = 274.4 Hz), 120.93, 79.62, 42.44, 41.71, 30.74, 28.45, 27.31,
15.80.

HRMS (ESI-TOF) Calcd for C22H26F3N202 [M+H]: 407.1946; found: 407.1941.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-12 15-45-17\001-61-zz-34-96-1-rac-1C-10%-2.0-10min.D)

mAU ﬁ E)
N

&
100 Mo

80 lf ﬁ"e'

60 \ |
[ |

7.481

—

—

mil

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt [====] === | === [ === [ === |
1 6.23%9 MM 0.2011 1509.33435 125.11450 50.1733
2 7.481 MM 0.2597 1498.90588 96.18461 49.8267

Totals : 3008.24023 221.29911
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-12 17-34-10\001-61-z2-34-96-1-IC-10%-2.0-10min.D)
mAU
200
150—:
100
50
0;—/\/__,;~A
1 T | T T T L— S A S S S B S .
1 2 3 4 5 6 7 8 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

e R | ==mm | =mmm e |==mmmmm - | ==mmmmmme- |-=mmmmms |
1 6.231 MM 0.2137 144.03255 11.23383  3.5413
2 7.437 MM 0.2651 3923.14771 246.62218 96.4587

Totals : 4067.18025 257.85601
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tert-Butyl (((1S,29)-1-benzyl-2-(6-(trifluoromethyl)pyridin-3-
yDcyclopropyl)methyl)carbamate (4q’)

Following General Procedure A on 0.1 mmol scale by using Pd(OAc). (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 21.0 mg, 52% vyield, 95.5:4.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (20% IPA/CO., 2.0 mL/min) with retention time 3.07 min
(minor) and 6.06 min (major).

'H NMR (600 MHz, CDCl3) & 8.54 (s, 1H), 7.57 (s, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.31 - 7.22 (m,
3H), 4.34 (br s, 1H), 3.00 (d, J = 14.3 Hz, 1H), 2.86 (dd, J = 14.9, 4.8 Hz, 1H), 2.76 — 2.63 (m,
2H), 2.24 (t, J = 7.5 Hz, 1H), 1.39 (s, 9H), 1.29 — 1.24 (m, 1H), 1.18 — 1.10 (m, 1H).

13C NMR (150 MHz, CDCl3) & 158.86, 155.82, 151.08, 146.11 (q, J = 35.4 Hz), 138.53, 136.81,
129.44,128.83,127.02, 121.79 (g, J = 274.1 Hz), 120.12, 79.58, 42.52, 41.80, 29.83, 28.47, 25.35,
15.54.

HRMS (ESI-TOF) Calcd for C22H26F3N202 [M+H]: 407.1946; found: 407.1937.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-25 19-45-05\001-72-zz-35-52-3-rac-1C-20%-2.0-10min.D)
mAU

100
80
60
40
20

miry

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el e e | =mmmmmmm e | ==mmmm e |==mmmnee |
1 3.096 MM 0.1077 850.10938 131.57498 50.1017
2 6.070 MM 0.2719 846.65778 51.89341 49.8983

Totals : 1696.76715 183.46839

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-25 21-31-14\001-74-z2-35-52-2-1C-20%-2.0-10min.D)

Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
- [====] === | === [ === | ========
1 3.070 MM 0.1059 61.83019 9.73213 4.6107
2 6.056 MM 0.2704 1279.19604 78.84225 95.3893

Totals : 1341.02624 88.57438
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tert-Butyl (((1S,29)-1-benzyl-2-(6-(trifluoromethyl)pyridin-2-
yl)cyclopropyl)methyl)carbamate (4r”)

Following General Procedure A on 0.1 mmol scale by using Pd(OAc). (15 mol%, 3.4 mg) and
ligand L6 (15 mol%, 3.6 mg). Purification by pTLC (hexane/EA) afforded the title compound
(colorless oil, 25.0 mg, 62% vyield, 97.5:2.5 er). The enantiomeric purity was determined by SFC
analysis on a Chiralpak IC column (10% IPA/CO,, 2.0 mL/min) with retention time 3.72 min
(major) and 4.07 min (minor).

'H NMR (600 MHz, CDCl3) 6 7.77 (t, J = 7.8 Hz, 1H), 7.50 (d, J = 7.7 Hz, 1H), 7.42 (d, J = 8.2
Hz, 1H), 7.37 — 7.29 (m, 3H), 7.29 — 7.22 (m, 2H), 4.97 (br s, 1H), 3.39 (dd, J = 14.1, 7.4 Hz, 1H),
3.04 (d, J = 14.2 Hz, 1H), 2.81 (d, J = 14.2 Hz, 1H), 2.79 — 2.72 (m, 1H), 2.30 — 2.21 (m, 1H),
1.44 (s, 9H), 1.37 — 1.32 (m, 1H), 1.21 — 1.14 (m, 1H).

13C NMR (150 MHz, CDCls) & 160.60, 156.08, 147.55 (q, J = 34.3 Hz), 138.69, 137.63, 129.83,
128.51, 126.96, 126.62, 121.60 (q, J = 274.5 Hz), 117.77, 78.95, 42.18, 41.60, 30.93, 29.26, 28.50,
16.55.

HRMS (ESI-TOF) Calcd for C22H2sF3N202 [M+H]: 407.1946; found: 407.1942.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-12 15-45-17\002-62-22-34-96-2-rac-1C-10%-2.0-10min.D)

T T T T T T T o
1 2 3 4 5 6 7 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
mmmm | mm————— [====]======= [=====m——— [======——- [======== |
1 3.714 MF 0.1187 1712.06738 240.47415 49.3624
2 4.062 FM 0.1366 1756.29358 214.35849 50.6376
Totals : 3468.36096 454.83264
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-12 17-34-10\002-62-z2-34-96-2-IC-10%-2.0-10min.D)
mAU -] g W
1 ] éﬁb
400 N
300—2
200—2
100
0
: T T T T T T T T T !
1 2 3 4 5 6 7 8 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

m—en|mmmeeee R R e e | ==mmmens |
1 3.720 MM 0.1186 3516.42432 494.18491 97.6183
2 4.067 MM 0.1591 85.79463  8.98958  2.3817

Totals : 3602.21895 503.17449
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tert-Butyl (((1S,2R)-1-benzyl-2-(1-tosyl-1H-indol-5-yl)cyclopropyl)methyl)carbamate (4s)
Following General Procedure A on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 27.0 mg, 51% yield, 96.5:3.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (30% IPA/COz2, 2.0 mL/min) with retention
time 8.82 min (minor) and 9.30 min (major).

'H NMR (600 MHz, CDCl3) § 7.83 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 8.1 Hz, 2H), 7.51 (d, J = 3.7
Hz, 1H), 7.34 (t, J = 7.6 Hz, 2H), 7.31 - 7.26 (m, 2H), 7.26 — 7.19 (m, 4H), 7.08 (d, J = 8.8 Hz,
1H), 6.55 (d, J = 3.5 Hz, 1H), 4.24 (br s, 1H), 2.91 (d, J = 15.0 Hz, 1H), 2.86 — 2.77 (m, 1H), 2.76
—2.63 (m, 2H), 2.33 (s, 3H), 2.25 (dd, J = 8.6, 6.0 Hz, 1H), 1.38 (s, 9H), 1.07 (t, J = 6.0 Hz, 1H),
1.00 - 0.94 (m, 1H).

13C NMR (150 MHz, CDCl3) § 155.93, 145.01, 139.28, 135.43, 133.56, 133.44, 131.04, 130.05,
129.65, 128.54, 126.92, 126.70, 126.59, 126.02, 121.08, 113.37, 108.98, 79.14, 42.98, 41.70, 28.58,
28.50, 27.85, 21.71, 15.08.

HRMS (ESI-TOF) Calcd for C26H27N202S [M-Boc]: 431.1793; found: 431.1783.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-16 13-52-00\005-65-z2-35-9-5-rac-IC-30%-2.0-20min.D)

2 4 6 8 10 12 14 16 18 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Attty [==== === | === [ === [=======-
1 8.775 MF 0.3051 £705.65674 366.36597 49.0389
2 9.263 FM 0.3367 6968.49170 344.98260 50.9611

Totals : 1.36741e4 711.34857

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-21 11-04-40\001-81-zz-35-9-5-1C-30%-2.0-20min.D)

mAU 4 2 K

140

2 4 6 8 10 12 14 16 18 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |- [====] === [ === [ === [ === \
1 8.823 MF 0.2490 101.08009 6.76690 3.3127
2 9.298 FM 0.3301 2950.18140 148.94737 96.6873

Totals : 3051.26149 155.71427
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General procedure for y-C(sp3®)-H carbonylation

Pd(OAC), (15 mol%)
L6 (15 mol%)

~H Mo(CO)g (0.3 equiv.) A
§..,,,/NHR2 > NR?
R Ag,0 (2.0 equiv.) / o/

NaOAc (1.0 equiv.) R
1 HFIP, 90 °C, 12 h 5

General Procedure B: In the culture tube, Pd(OACc). (15 mol%, 3.4 mg), ligand L6 (15 mol%,
3.6 mg), Mo(CO)s (0.3 equiv., 7.9 mg), Ag20 (2.0 equiv., 46.3 mg), NaOAc (1.0 equiv., 8.2 mg),
and free aliphatic amine 1 (0.1 mmol) in order were weighed in air and placed with a magnetic stir
bar. Then HFIP (0.1 mL) were added. The reaction mixture was stirred at rt for 3 min, and then
heated to 90 °C for 12 h (150 rpm). After being allowed to cool to room temperature, the mixture
was diluted with DCM, filtered through a Celite plug, and concentrated in vacuo. The crude

mixture was purified by pTLC (hexane/EA) to afford the corresponding y-lactam product.
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Substrate scope for y-C(sp3)-H carbonylation

(1S,5S)-5-Benzyl-3-azabicyclo[3.1.0]hexan-2-one (5a)

Following General Procedure B on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 8.5 mg, 45% yield, 89.5:10.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (20% IPA/CO, 2.0 mL/min) with
retention time 3.78 min (minor) and 4.14 min (major).

'H NMR (600 MHz, CDCl3) & 7.36 — 7.28 (m, 2H), 7.26 — 7.22 (m, 1H), 7.21 — 7.14 (m, 2H), 5.18
(brs, 1H), 3.33 (d, J = 9.9 Hz, 1H), 3.27 (d, J = 9.9 Hz, 1H), 3.00 (d, J = 14.6 Hz, 1H), 2.84 (d, J
=14.6 Hz, 1H), 1.79 - 1.71 (m, 1H), 1.19 (dd, J = 8.8, 4.6 Hz, 1H), 0.95 — 0.89 (m, 1H).

13C NMR (150 MHz, CDCl3) & 178.47, 138.13, 129.00, 128.77, 126.92, 47.61, 39.34, 27.82, 24.68,
18.38.

HRMS (ESI-TOF) Calcd for C12H14NO [M+H]: 188.1075; found: 188.1078.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-29 16-18-39\003-82-zz-35-67-1-rac-AD-20%-2.0-10min.D)
o @

mAU

s ) I R
4 5 6 7 8

min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e | e e |rmmmmsms—— [momm—mmee |mommme—— |
1 3.672 MM 0.1586 480.20758 50.45845 52.6960
2 4.028 MM 0.1673 431.07092 42.94436 47.3040

Totals : 911.27850 93.40281

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-17 13-42-48\001-81-z2-36-29-AD-20%-2.0-10min.D)
mAU =
140 -]

L A S L R B S
0 1 2 3 4 5 6 7

mir

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
m——— | mm————— [====]======= | ===m—————- | =====———— |====———= |
1 3.776 MM 0.1696 208.47360 20.48741 10.7473
2 4.141 MM 0.1912 1731.30469 150.88240 89.2527

Totals : 1939.77829 171.36981
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(1S,5R)-3-(2,6-Difluorobenzyl)-3-azabicyclo[3.1.0]hexan-2-one (5b)

Following General Procedure B on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 10.0 mg, 45% yield, 95:5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (30% IPA/COz2, 2.0 mL/min) with retention
time 8.36 min (major) and 9.71 min (minor).

'H NMR (600 MHz, CDCl3) § 7.30 — 7.24 (m, 1H), 6.95 — 6.87 (m, 2H), 4.57 (d, J = 14.4 Hz, 1H),
4.45 (d, J = 14.4 Hz, 1H), 3.42 (dd, J = 10.4, 5.9 Hz, 1H), 3.19 (d, J = 10.4 Hz, 1H), 1.99 — 1.91
(m, 1H), 1.85 — 1.77 (m, 1H), 1.08 (td, J = 7.9, 4.7 Hz, 1H), 0.58 — 0.51 (m, 1H).

13C NMR (150 MHz, CDClg) § 174.47, 161.82 (dd, J = 249.9, 7.8 Hz), 129.88 (t, J = 10.3 Hz),
112.26 (t, J = 19.4 Hz), 111.52 (dd, J = 20.9, 5.0 Hz), 48.45, 33.72 (t, J = 3.8 Hz), 20.12, 12.64,
11.78.

HRMS (ESI-TOF) Calcd for C12H12F2NO [M+H]: 224.0887; found: 224.0890.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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NN

F
DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-29 16-18-39\005-81-22-35-71-1-rac-1C-30%-2.0-15min.D)
mAU b ,\?;b 2 Q@u

e
150 '
1253
100 -]

75

50

25

0 ,i_—_m,.k___
T T U i i I T T T T i T i i 1 — T T -
2 4 6 8 10 12 14 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

el B | === | ===-—=- | --—==mmo- |-=mmmmmmm- |-=mmmmm- |
1 8.347 MM 0.1930 2307.88403 199.32324 49.8622
2 9.688 MM  0.2259 2320.64453 171.25166 50.1378

Totals : 4628.52856 370.57491

mAU

| i T A S i T i T T i i — T T
2 4 6 8 10 12 14 miry

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s) [mAU] %
=== | |====]-== |- | === =1
1 8.360 MM 0.1962 584.31390 49,63335 94.7595
2 9.713 MM 0.2186 32.31441 2.46343 5.2405

Totals : 616.62831 52.09679
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(1S,5R)-3-(2,6-Dichlorobenzyl)-3-azabicyclo[3.1.0]hexan-2-one (5¢)

Following General Procedure B on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 11.0 mg, 43% yield, 97:3 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AS column (20% IPA/COz, 2.0 mL/min) with retention
time 6.30 min (minor) and 7.25 min (major).

'H NMR (600 MHz, CDCls) § 7.32 (d, J = 8.0 Hz, 2H), 7.19 (t, J = 8.0 Hz, 1H), 4.85 (d, J = 14.1
Hz, 1H), 4.56 (d, J = 14.1 Hz, 1H), 3.36 (dd, J =10.2, 5.9 Hz, 1H), 2.98 (dd, J = 10.2, 1.7 Hz, 1H),
1.98 — 1.90 (m, 1H), 1.82 — 1.70 (m, 1H), 1.04 (td, J = 8.0, 4.6 Hz, 1H), 0.60 — 0.51 (m, 1H).

13C NMR (150 MHz, CDCl3) § 174.36, 136.66, 131.78, 129.81, 128.62, 47.75, 41.33, 20.16, 12.61,
11.79.

HRMS (ESI-TOF) Calcd for C12H12CIoNO [M+H]: 256.0296; found: 256.0299.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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mAU -
80

60
40

20

1 T T T L A A ] L S A B
1 2 3 4 5 6 7 8 9 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [====] === [ === [ === [=======- |
1 6.279 MM 0.1935 927.10669  79.84350 50.5483
2 7.239 MM 0.2150 906.99304 70.30294 49.4517

Totals : 1834.09973 150.14644

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 13-38-12\001-61-z2-36-5-1-A8-20%-2.0-10min.D)
mAU 1

50
a0
30|
20

10

0

T -—1r - 1 11 T 1 1 T
1 2 3 4 5 6 7 8 9 min

Peak RetTime Type Width Area Height Area
# [min) [min] [mAU*s] [mAU] %
it Bttty | === === | === [=======—== [ === |
1 6.304 MM 0.1819  21.44777 1.96523 3.0008
2 7.251 MM 0.2223 693.29767 51.97482 96.9992

Totals : 714.74544 53.94005
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(1S,5R)-3-(2,6-Dimethylbenzyl)-3-azabicyclo[3.1.0]hexan-2-one (5d)

Following General Procedure B on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 13.5 mg, 63% yield, 95:5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak I1C column (30% IPA/COz2, 2.0 mL/min) with retention
time 8.52 min (major) and 9.32 min (minor).

'H NMR (600 MHz, CDCl3) § 7.09 (t, J = 7.5 Hz, 1H), 7.01 (d, J = 7.5 Hz, 2H), 4.54 (d, J = 14.4
Hz, 1H), 4.35 (d, J = 14.4 Hz, 1H), 3.24 (dd, J = 10.3, 6.0 Hz, 1H), 2.94 (dd, J = 10.3, 1.8 Hz, 1H),
2.29 (s, 6H), 1.98 — 1.91 (m, 1H), 1.79 — 1.71 (m, 1H), 1.04 (td, J = 8.0, 4.8 Hz, 1H), 0.51 — 0.45
(m, 1H).

13C NMR (150 MHz, CDCl3) 8 174.41, 137.81, 132.40, 128.57, 127.83, 47.85, 40.17, 20.39, 20.09,
12.77,11.81.

HRMS (ESI-TOF) Calcd for C14H1sNO [M+H]: 216.1388; found: 216.1392.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 10-29-20\002-63-22-36-5-2-rac-1C-30%-2.0-10min.D)

mAU
200
150
100

50

1 - 2 - 3 - 4 ‘ ' 5 - 6 - 7 - 8 o 9 "~ min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Attt | ====]====== [ === [ === | === \
1 8.563 MM 0.2034 3240.09180 265.43857 50.3436
2 9.380 MM 0.2215 3195.86865 240.47191 49.6564

Totals : 6435.96045 505.91048

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 13-38-12\002-62-22-36-5-2-1C-30%-2.0-10min.D)

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
- == [====] === [======— | === | —======= \
1 8.523 MM 0.2001 788.26239  65.64828 94.9570
2 9.324 MM 0.2182 41.86349 3.19696  5.0430

Totals : 830.12589 68.84524
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(1S,5R)-3-(3-Phenylpropyl)-3-azabicyclo[3.1.0]hexan-2-one (5¢e)

Following General Procedure B on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 7.0 mg, 33% vyield, 93:7 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (30% IPA/COz2, 2.0 mL/min) with retention
time 8.80 min (major) and 10.91 min (minor).

'H NMR (600 MHz, CDCl3) & 7.36 — 7.27 (m, 2H), 7.25 — 7.13 (m, 3H), 3.52 (dd, J = 10.2, 5.9
Hz, 1H), 3.33 — 3.24 (m, 2H), 3.24 — 3.16 (m, 1H), 2.61 (t, J = 7.9 Hz, 2H), 1.97 — 1.91 (m, 1H),
1.88 —1.74 (m, 3H), 1.11 (td, J = 8.0, 4.7 Hz, 1H), 0.59 — 0.52 (m, 1H).

13C NMR (150 MHz, CDCl3) § 175.15, 141.62, 128.57, 128.45,126.11, 49.26, 41.99, 33.28, 29.44,
20.60, 12.83, 11.90.

HRMS (ESI-TOF) Calcd for C14H1sNO [M+H]: 216.1388; found: 216.1393.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 10-29-20\003-64-22-36-5-3-rac-1C-30%-2.0-15min.D)
12}

mAU
&

G

40

30

| i T L T i 1 i i — T T "
2 4 6 8 10 12 14 min

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- |- [====]===== | === | === [ === I
1 8.835 MM 0.2059 601.17883 48.66322 50.2286
2 10.955 MM 0.2553 595.70728 38.89220 49.7714

Totals : 11%6.88611 87.55542

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 13-38-12\003-63-zz-36-5-3-1C-30%-2.0-15min.D)

mAU
6\93
&

e

S L S S L L N R
2 4 6 8 10 12 14 miry

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
el e [==== === [====mm——= | === | === |
1 8.79% MM 0.2070 764.67456  61.57568 92.8210
2 10.906 MM 0.3034 59.14210 3.24893 7.1790

Totals : 823.81666 64.82461
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General procedure for y-C(sp®)-H olefination
Pd(OAc), (15 mol%)

H L6 (15 mol%) l/Can
pentafluorostyrene (3.0 equiv.) . |
ﬂ""'/NHRZ Ag,0 (2.0 equi > 2
R 920 (2.0 equiv.) ey NHR
HFIP, 90 °C, 6 h R?
1 6

General Procedure C: In the culture tube, Pd(OAc)2 (15 mol%, 3.4 mg), ligand L6 (15 mol%,
3.6 mg), pentafluorostyrene (3.0 equiv., ), Ag20 (2.0 equiv., 46.3 mg), and free aliphatic amine 1
(0.1 mmol) in order were weighed in air and placed with a magnetic stir bar. Then HFIP (0.1 mL)
were added. The reaction mixture was stirred at rt for 3 min, and then heated to 90 °C for 6 h (150
rpm). After being allowed to cool to room temperature, the mixture was diluted with DCM, filtered
through a Celite plug, and concentrated in vacuo. When using secondary amine as substrate, the
resulting mixture was purified by pTLC (hexane/EA) to afford the corresponding y-olefination
product. When using primary amine as substrate, the resulting mixture was dissolved in DCM (1.0
mL) and treated with Boc20 (2.0 equiv., 46 uL) (HFIP residue can catalyze Boc protection of free
amines®). After being stirred at rt for 1 h, the crude mixture was concentrated in vacuo and purified

by pTLC (hexane/EA or toluene/EA) to afford the corresponding Boc-protected amine.
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Substrate scope for y-C(sp®)-H olefination

<:]~..,,/NHBoc

tert-Butyl (((1R,2R)-2-((E)-2-(perfluorophenyl)vinyl)cyclopropyl)methyl)carbamate (6a’)
Following General Procedure C on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 14.0 mg, 39% vyield, 95.5:4.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak IC column (10% IPA/COz2, 2.0 mL/min) with retention
time 3.82 min (minor) and 5.73 min (major).

H NMR (600 MHz, CDCl3) § 6.42 (d, J = 16.2 Hz, 1H), 6.27 (dd, J = 16.2, 9.2 Hz, 1H), 4.58 (br
s, 1H), 3.50 — 3.38 (m, 1H), 3.06 — 2.95 (m, 1H), 1.81 — 1.71 (m, 1H), 1.43 (s, 10H), 1.13 (td, J =
8.2,5.2 Hz, 1H), 0.66 — 0.59 (m, 1H).

13C NMR (150 MHz, CDCl3) § 155.83, 139.61, 114.56, 79.50, 41.10, 28.52, 20.62, 20.24, 13.04.
HRMS (ESI-TOF) Calcd for C12H1u1FsN [M-Boc]: 264.0812; found: 264.0814.

The absolute stereochemistry was assigned by analogy to compound 3t’.
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1

Y
R

“, ,NHBoOC
DAD1 B, Sig=210,4 Ref=360,100 (Z2\zz 2019-09-25 21-55-01\001-51-zz-34-66-rac-1C-10%-2.0-10min.D)
.e)
>
c S
L ) L | T -
5 6 7 8 9 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
- |- [====]===== [====mm—- [ === [=======- |
1 3.769 MM 0.1052 1114.87048 176.70636 51.7421
2 5.631 MM 0.1990 1039.79846  87.10205 48.2579
Totals : 2154.66895 263.80841
DAD1 A, Sig=250,4 Ref=360,100 (ZZ\zz 2019-10-22 16-21-38\002-82-72-35-33-6-1C-10%-2.0-10min.D)
mAU -
40
30
20 Q@’*
] s ¥
10 _E ?,édb'
02 | S\ .
L O e L I i T T
1 2 3 4 5 6 7 8 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e T R | =mmmmmmmne | =mmmmmmnae |==mmmmns [
1 3.820 MM  0.1065 29.17324  4.56623  4.5357
2 5.73¢ MM 0.2054 614.01947  49.83403 95.4643

Totals : 643.19271 54.,40025
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““

., ,NHBoC

Me
Me

tert-Butyl ((1R,2R)-1-isopentyl-2-((E)-2-
(perfluorophenyl)vinyl)cyclopropyl)methyl)carbamate (6b’)

Following General Procedure C on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 15.0 mg, 33% yield, 94:6 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (3% IPA/CO., 2.0 mL/min) with retention
time 2.69 min (minor) and 2.91 min (major).

H NMR (600 MHz, CDCl3) § 6.42 (d, J = 16.1 Hz, 1H), 6.37 — 6.21 (m, 1H), 4.47 (br s, 1H), 3.60
—3.42 (m, 1H), 3.07 — 2.89 (m, 1H), 1.63 — 1.53 (m, 4H), 1.45 (s, 9H), 1.40 — 1.32 (m, 1H), 1.26
—1.17 (m, 1H), 1.00 - 0.94 (m, 1H), 0.91 (d, J = 6.2 Hz, 6H), 0.79 (s, 1H).

13C NMR (150 MHz, CDCls) § 155.93, 140.15, 114.27, 79.39, 42.90, 35.28, 34.00, 29.75, 28.50,
28.36, 27.58, 22.78, 22.62, 20.27.

HRMS (ESI-TOF) Calcd for C17H2:FsN [M-Boc]: 334.1594; found: 334.1595.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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Me
DAD1 A, Sig=250,4 Ref=360,100 (Z2\zz 2019-11-14 21-20-51\001-52-z2-36-12-AD-3%-2.0-10min.D)
mAU
160 3
140 *
120
100 —
80
60
40
20
0
T 1 1 T — T T 1 T —T -.
1 2 3 4 5 6 7 8 9 mir
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
=== - |==== === | === | === [ === |
1 2.630 MF 0.2093 978.09076 77.89690 51.5855
2 2.882 FM 0.0898 ©917.96844 170.30934 48.4145
Totals 1896.05920 248.20624
DAD1 A, Sig=250,4 Ref=360,100 (Z2\zz 2019-11-15 22-49-39\001-85-2z2-36-28-3-AD-3%-2.0-10min.D)
mAU ] =)
E o°
] &
250 o
200
150
100
50
0 .
LA A S 1 T —T T T T T T " T i
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== - |====]======= [=========- | ====mm——= | ======== I
1 2.687 MF 0.1383 106.00673 12.77074 6.2737
2 2.908 FM 0.0851 1583.69434 310.12543 93.7263
Totals 1689.70107 322.89617
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N-(2,6-Difluorobenzyl)-1-((1R,2R)-2-((E)-2-
(perfluorophenyl)vinyl)cyclopropyl)methanamine (6c)

Following General Procedure C on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 20.0 mg, 51% yield, 96:4 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO, 2.0 mL/min) with
retention time 2.41 min (major) and 3.06 min (minor).

H NMR (600 MHz, CDClz) & 7.21 — 7.13 (m, 1H), 6.80 (t, J = 7.7 Hz, 2H), 6.38 (d, J = 16.2 Hz,
1H), 6.15 (dd, J = 16.2, 9.5 Hz, 1H), 3.92 (d, J = 13.1 Hz, 1H), 3.85 (d, J = 13.1 Hz, 1H), 2.86 (dd,
J=122,5.9 Hz, 1H), 2.50 — 2.44 (m, 1H), 1.76 — 1.67 (m, 1H), 1.47 — 1.41 (m, 1H), 1.11 (td, J =
8.2,5.0 Hz, 1H), 0.59 — 0.53 (m, 1H).

13C NMR (150 MHz, CDCl3) § 161.81 (dd, J = 247.3, 8.6 Hz), 140.00, 128.91 (t, J = 10.3 Hz),
115.84 (t, J = 20.6 Hz), 114.12, 111.23 (dd, J = 20.9, 5.4 Hz), 49.10, 40.70, 20.59, 20.45, 13.28.
HRMS (ESI-TOF) Calcd for Ci9HisF7N [M+H]: 390.1093; found: 390.1092.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-10-19 13-49-37\004-82-zz-35-23-4-rac-AD-10%-2.0-10min.D)
~

mAU

e] min

Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
iutnind ettty [====]======= | ====—m—= | === [======== |
1 2.407 MM 0.1773 690.95886 64.95244 49,5636
2 2.988 MM 0.1892 703.12665 61.94228 50.4364

Totals : 1394,08551 126.89472

DAD1 B, Sig=210,4 Ref=360,100 (ZZ\zz 2019-11-10 22-13-48\002-62-zz-36-7-3-AD-10%-2.0-10min.D)

mAU ]
140 *;
120 *;

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 3
=== mm————— [====]======= | === | |=======-
1 2.409 MF 0.2249 2016.17139 149.38541 95.8431
2 3.061 FM 0.2364 87.44581 6.16533 4.1569

Totals : 2103.61720 155.55073
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Cl Cl

N-(2,6-Difluorobenzyl)-1-((1R,2R)-2-((E)-2-
(perfluorophenyl)vinyl)cyclopropyl)methanamine (6d)

Following General Procedure C on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 17.0 mg, 40% yield, 98.5:1.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (10% IPA/CO, 2.0 mL/min) with
retention time 3.43 min (major) and 4.67 min (minor).

H NMR (600 MHz, CDCl3) § 7.20 (d, J = 8.2 Hz, 2H), 7.10 (dd, J = 8.2, 7.5 Hz, 1H), 6.38 (d, J
=16.2 Hz, 1H), 6.13 (dd, J = 16.2, 9.5 Hz, 1H), 4.08 (s, 2H), 2.97 (dd, J = 12.2, 5.6 Hz, 1H), 2.43
(dd, J=12.2,9.1 Hz, 1H), 1.76 — 1.66 (m, 1H), 1.51 - 1.43 (m, 1H), 1.12 (td, J = 8.2, 5.1 Hz, 1H),
0.60 — 0.51 (m, 1H).

13C NMR (150 MHz, CDCls3) § 139.95, 135.97, 135.62, 128.95, 128.41, 114.18, 48.99, 48.36,
20.76, 20.48, 13.29.

HRMS (ESI-TOF) Calcd for C19H1sFsCloN [M+H]: 422.0502; found: 422.0500.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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CeFs

)
ot

ZT

o,

Cl Cl

DAD1 A, Sig=250,4 Ref=360,100 (ZZ2\zz 2019-11-15 20-23-54\004-81-z2-36-28-1-rac-AD-10%-2.0-10min.D)

A&
=] )
[} a4
@ &

miny

8 9
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- [====]====== [ === [ === | === |
1 3.520 MM 0.2426 547.85809 37.63811 49.3195
2 4,689 MM 0.3349 562.97565 28.01604 50.6805
Totals : 1110.83374 65.65416
DAD1 A, Sig=250,4 Ref=360,100 (ZZ\zz 2019-11-15 20-23-54\008-83-zz-36-28-1-AD-10%-2.0-10min.D)
mAU P §
150
125
100
75
2
50 2
B 7
25 :
. L=
0 1 T
T SR B B R L L — U T T ] N — L T
1 2 3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e B e R | = mmmee R |mmmmmmee |
1 3.431 MM 0.1856 2067.46191 185.65993 98.4881
2 4.667 MM 0.2769 31..7377% 1.91005 1.5119

Totals : 2099.19968 187.56998
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Me Me

N-(2,6-Dimethylbenzyl)-1-((1R,2R)-2-((E)-2-
(perfluorophenyl)vinyl)cyclopropyl)methanamine (6e)

Following General Procedure C on 0.1 mmol scale. Purification by pTLC (hexane/EA) afforded
the title compound (colorless oil, 11.5 mg, 30% yield, 98.5:1.5 er). The enantiomeric purity was
determined by SFC analysis on a Chiralpak AD column (30% IPA/CO, 2.0 mL/min) with
retention time 2.55 min (major) and 5.54 min (minor).

'H NMR (600 MHz, CDCl3) & 7.05 — 6.98 (m, 1H), 6.95 (d, J = 7.5 Hz, 2H), 6.39 (d, J = 16.1 Hz,
1H), 6.26 (dd, J = 16.1, 9.5 Hz, 1H), 3.79 (d, J = 12.0 Hz, 1H), 3.75 (d, J = 12.0 Hz, 1H), 2.97 (dd,
J =123, 5.9 Hz, 1H), 2.59 (dd, J = 12.3, 8.7 Hz, 1H), 2.32 (s, 6H), 1.78 — 1.69 (m, 1H), 1.52 —
1.45 (m, 1H), 1.14 (td, J = 8.2, 4.9 Hz, 1H), 0.64 — 0.57 (m, 1H).

13C NMR (150 MHz, CDCls3) § 140.40, 136.95, 136.54, 128.34, 127.11, 113.97, 50.22, 47.74,
20.82, 20.70, 19.53, 13.41.

HRMS (ESI-TOF) Calcd for C21H21FsN [M+H]: 382.1594; found: 382.1593.

The absolute stereochemistry was assigned by analogy to compound 3t”.
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CeFs

1

Q)
R

ZT

0,

Me Me

DAD1 A, Sig=250,4 Ref=360,100 (Z2\zz 2019-11-15 20-23-54\003-82-22-36-28-2-rac-AD-30%-2.0-10min.D)

T T T T T T T T T T T T T T
3 4 5 6 7 8 9 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s]) [mAU] %

———m | R |==mmmmmmm |===mmmms | -=mmmm- \
1 2.504 MM 0.5875 916.1899%4 25.99087 55.6554
2 5.93¢ MM 1.2806 729.99353  9.50046 44.3446

Totals : 1646.18347 35.49133

DAD1 A, Sig=250,4 Ref=360,100 (ZZ\zz 2019-11-15 20-23-54\009-84-22-36-28-2-AD-30%-2.0-10min.D)

v
&
g &
el
o L
T T T T T T T
3 4 5 6 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

e R === | === |-=m----- |
1 2.547 MM 0.6383 646.59314  16.88287 98.3733
2 5.539 MM 1.0567 10.69198 1.68634e-1  1.6267

Totals : 657.28512 17.05150
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