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Table S1. Tables with Whole Cells Reaction with DHP mutants H55X, V59A

LA
- 0”  CO,Et
)
5a

oS

catalyst

KPi buffer (pH 7.0

Entry Catalyst ODsoo AY (%) drirans €I'trans
1 DHP (H55A,V59A) 10 12 99.5:0.5 99.5:0.5
2 DHP (H55A,V59A) 20 14 99.5:0.5 99.5:0.5
3 DHP (H55A,V59A) 40 17 99.5:0.5 99.5:0.5
4 DHP (H55A,V59A) 60 21 99.5:0.5 99.5:0.5
5 DHP (H55A,V59A) 80 16 99.5:0.5 99.5:0.5
6 DHP (H55A,V59A) 100 18 99.5:0.5 99.5:0.5
7 DHP (H55G,V59A) 20 1% 99.5:0.5 n.d
8 DHP (H55G,V59A) 40 3% 99.5:0.5 n.d
9 DHP (H55G,V59A) 60 4% 99.5:0.5 n.d
10 DHP (H55V,V59A) 20 0% - -

[al Reaction Conditions: 20 mM Catalyst, 10 mM vinyl benzoate, 20 mM EDA, 10 mM dithionite, 5% EtOH, anaerobic 4 h
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Table S2. Optimization of the reaction conditions

for DHP(H55A,V59A) catalyzed

cyclopropanation of vinyl benzoate with EDA. Reaction Conditions: 5% organic co-solvent in KPi

buffer (pH 7), 10 mM sodium dithionite, anaerobic conditions, 4 hours.

O
©)LO/§ +

4a

0O
“)LO/\ DHP(H55A,V59A)
KPi buffer (pH 7)

N>
2

RT, anaerobic
4 hrs

O A
do "“1CO,Et
5a

Cat. Sub. EDA Organic
Loading (?n(;\l}[') Con.(mM) Co-sgolvent AY (%) pH drtrans Cltrans
1 20 10 20 EtOH 35 7 99.5:0.5 99.5:0.5
2 20 5 10 EtOH 36 7 99.5:0.5 99.5:0.5
3 20 2.5 5 EtOH 53 7 99.5:0.5 99.5:0.5
4 20 10 20 EtOH 26 6 99.5:0.5 99.5:0.5
5 20 10 20 EtOH 25 8 99.5:0.5 99.5:0.5
6 20 10 20 EtOH 30 9 99.5:0.5 99.5:0.5
7 40 10 20 EtOH 29 7 99.5:0.5 99.5:0.5
8 60 10 20 EtOH 26 7 99.5:0.5 99.5:0.5
9 20 10 20 EtOH 23 7 99.5:0.5 99.5:0.5
10 20 5 10 EtOH 24 7 99.5:0.5 99.5:0.5
11 20 1.25 2.5 EtOH 51 7 99.5:0.5 99.5:0.5
12 20 5 2.5 EtOH 55 7 99.5:0.5 99.5:0.5
13 20 2.5 5 EtOH 17 7 99.5:0.5 99.5:0.5
14 20 2.5 5 MeCN 40 7 99.5:0.5 99.5:0.5
15 20 2.5 5 DMSO 44 7 99.5:0.5 99.5:0.5
16 20 2.5 5 MeOH 67 7 99.5:0.5 99.5:0.5
17¢ 20 2.5 5 MeOH 45 7 99.5:0.5 99.5:0.5
18¢ 20 1.25 2.5 MeOH 53 7 99.5:0.5 99.5:0.5
19 20 5 2.5 MeOH 66 9 99.5:0.5 99.5:0.5
20 20 2.5 5 MeOH 19 9 99.5:0.5 99.5:0.5
21 20 2.5 5 MeOH 27 7 99.5:0.5 99.5:0.5
224 20 2.5 5 MeOH 80 7 99.5:0.5 99.5:0.5
23 20 2.5 5 Isopropanol 30 7 99.5:0.5 99.5:0.5
24 20 2.5 5 THF 72 7 99.5:0.5 99.5:0.5
25 20 2.5 5 DMF 17 7 99.5:0.5 99.5:0.5
26¢ 20 2.5 5 MeOH 80 7 99.5:0.5 99.5:0.5
274 20 2.5 10 MeOH >99 7 99.5:0.5 99.5:0.5

[Sodium borate buffer at pH9. ' at 0°C (] slow addition of EDA ¥ 10% organic co-solvent
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Table S3. Sequence of the oligonucleotides used for the preparation of the dehaloperoxidase

variants.

Primer Sequence
DHP Wt Fwd AAAAACATATGGGTTTCAAGCAAGACATCGCGA
DHP Wt Rev AAAAACTCGAGTTTCATACCCGCGCTGCT
Xhol GGCTTTGTTAGCAGCCGGAT
DHP F24A Fwd CATTTTCCTGGCGGCGCTGAATAAATAC
DHP F35A Fwd CGTCGTTACGCGAAGAACTATG
DHP Y38A Fwd CTTCAAGAACGCGGTGGGTAAAAG
DHP H55A Fwd GAAATTCGGCGATGCCACCGAGAAG
DHP M63A Fwd GTTTAACCTGGCGATGGAAGTTG
DHP V59A Fwd CACCGAGAAGGCGTTTAACCTG

DHP L100A Fwd

CTTCGAGAAAGCGTTTGTGGCG
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Figure S1. Spectrophotometric redox potential determination for wild-type DHP and the DHP

32+ reduction and Nerst

variants. Representative UV-vis spectra during the determination of the Fe
plot.

A) Wild-type DHP (Dye: Bindschedler’s green). UV-vis spectra (top) and Nernst plot
generated from UV-vis spectra (bottom). The calculated redox potential is 216 =5 mV (n
=3).
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B) DHP(H55A) variant (Dye: Bindschedler’s green). No reduction of the protein was

observed while the dye was reduced, indicating that the E° Fe**/Fe?" of the metalloprotein

must be >300 mV.

350 450 550 650 750 850
Wavelength (nm)

C) DHP(H55A,V59A) variant (Dye: Bindschedler’s green). No reduction of the protein was

observed while the dye was reduced, indicating that the E° Fe**/Fe?" of the metalloprotein

must be >300 mV.

Absorbance

380 480 580 680 780
Wavelength
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Figure S2. Kinetic analysis of DHP(H55A,V59A)-catalyzed cyclopropanation of vinyl
benzoate with EDA. Reaction Conditions: 20 pM enzyme, 2.5 mM substrate, 10 mM
EDA, 10 mM dithionite, 10% MeOH, KPi buffer (50 mM, pH 7), Anaerobic. Assay
yield, were determined by chiral GC-FID analysis using calibration curves with authentic

(racemic) standards
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Figure S3. Inhibition Experiments with DMPO in the cyclopropanation reaction catalyzed by
DHP(H55A,V59A). Reaction Conditions: 20 uM enzyme, 2.5 mM vinyl benzoate 10 mM EDA,
10 mM Na2S204, 5 mins, anaerobic, and room temperature. [a] with I00mM DMPO. All reactions

were performed in triplicates.

o) o o) DHP (H55A V59A) O
E";< @Ao’% Lo 02mol%e . [D)Lo’A “CO,Et
N, 5 mins
DMPO 4a 2 5a
Entry Variant DMPO AY (%)  detans (%) €€trans (%)
I DHP (H55A V59A) No  59(0.02) 99 99
2l DHP (H55A V59A)  Yes  63(+0.09) 99 99
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Figure S4. NOE experiment with ethyl 2-acetoxy-2-(4-fluorophenyl)cyclopropane-1-carboxylate
(5n). a) '"H NMR spectrum of ethyl (1R,2S)-2-acetoxy-2-(4-fluorophenyl) cyclopropane-1-
carboxylate; b) NOE spectrum of 5n (major diastereomer) measured after irradiation of Hz proton.
¢) NOE spectrum of Sn (major diastereomer) measured after irradiation of the Hi proton. NOE
difference spectra yielded a NOE of 7-23% for the major diastereomer of 5Sn and an NOE of 1-3%
for the minor diastereomer of Sn, consistent with #rans relationship between the aryl group and the

ethyl ester group across the cyclopropane ring.

H NMR (400 MHz, CDCL,)

] Y
' Y
Ju\ o
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Figure S5. 2H-NMR spectra indicating d-3a-a product produced from DHP(H55AV59A)

AT 7
’H NMR (61 MHz)
Hy, D
H'] e,
“CO,Et
d-3a-a
1
-
1.00

1.0 115 11.0 105  10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5

ppm
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Figure S6. GC and SFC chromatograms for determination of diastereomeric and enantiomeric
excess in the cyclopropanation reactions of vinyl benzoate and acetate substrates catalyzed by
DHP(H55A,V59A). Reference racemic samples were prepared using Rh2(OAc)s as catalyst
described in the experimental procedures. GC method used for separation is described for each

substrate, see Product Analysis section for details.
a) ethyl (1S,25)-2-phenylcyclopropane-1-carboxylate (3a) GC analysis for diastereomeric

and enantiomeric determination of compound 3a using GC Separation Method 3. Racemic

(top) and enzymatically (bottom) generated products are shown below
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b) (1S,2S5)-2-(ethoxycarbonyl)cyclopropyl benzoate (5a) SFC analysis of trans and cis

isomers Sa (left) and enzymatically produced 5a product. Compound 5a was analyzed using

Daicel Chiralpak IF column and 2% of iPrOH

Intensity [pV]

Intensity [pV]

——MGS-2-VB-rac_IF_98_2_IPA - CH5

6.40 6.50
Retention Time [min]

——MGS-2-VB-enzy_IF_98_2_IPA - CH5

6.30 6.40 6.50 6.60 6.70 6.80 6.90
Retention Time [min]
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c) (1S,2R)-1-butyl-2-(ethoxycarbonyl)cyclopropyl benzoate (5d). GC analysis for
diastereomeric and enantiomeric determination of compound 5d using GC Separation

Method 1. Racemic (fop) and enzymatically (bottom) generated products are shown below.

uV(x10,000)
4.5

4.0

35

3.0

25

20

0.5

0.0
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d) (1R,2R)-2-(ethoxycarbonyl)-1-isopropylcyclopropyl benzoate (S5e¢). GC analysis for
diastereomeric and enantiomeric determination of compound Se using GC Separation Method

1. Racemic (top) and enzymatically (bottom) generated products are shown below.
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e) (1R,2R)-2-(ethoxycarbonyl)-[1,1'-bi(cyclopropan)]-1-yl benzoate (5f). GC analysis for
diastereomeric and enantiomeric determination of compound Sh using GC Separation Method

1. Racemic (top) and enzymatically (bottom) generated products are shown below.
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f) (1R,2R)-1-cyclopentyl-2-(ethoxycarbonyl)cyclopropyl benzoate (5g) GC analysis for
diastereomeric and enantiomeric determination of compound 5g using GC Separation Method

1. Racemic (top) and enzymatically (bottom) generated products are shown below.

uV(x100,000)

1.30

125

1.20

1.15

1.10

1.05

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50

785 786 787 788 78.9 79.0 79.1 79.2 793 794 " min

S15



g) (1S,2R)-2-(ethoxycarbonyl)-1-phenylcyclopropyl benzoate (5i). SFC analysis for
diastereomeric and enantiomeric determination of compound 5i. Racemic (top) and
enzymatically (bottom) generated products are shown below. Compound 5i was analyzed

using Daicel Chiralpak IF column and 10% of iPrOH

— MGS-2-34-8_IF_90_10_IPA - CH5

Intensity [uV]

floa A )

250260 270 280 290 3.00 3.10 3.20 3.30 3.40 3.50 3.60
Retention Time [min]

—MGS-2-33_IF_90_10_IPA - CH5

Intensity [pV]

2.50 2.60 2.70 g 3 b 3.10 3.20 3.30 3.40 3.50 3.60
Retention Time [min]
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h) Ethyl (1R,2S)-2-acetoxy-2-phenylcyclopropane-1-carboxylate (5j) GC analysis for
diastereomeric and enantiomeric determination of compound 5j using GC Separation Method

2. Racemic (top) and enzymatically (bottom) generated products are shown below.
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1) Ethyl (1R,25)-2-acetoxy-2-(o-tolyl)cyclopropane-1-carboxylate (5k). SFC analysis for
diastereomeric and enantiomeric determination of compound 5k. Racemic (fop) and
enzymatically (bottom) generated products are shown below. Compound 5k was analyzed

using Daicel Chiralpak IF column and 2% of iPrOH

——MGS-2-30_IF_98_2_IPA - CH5;

Intensity [uV]

240250 260 270 2.8 29 3.00 3.10 3.20 330 340 350 3.60 370 3.80 3.90
Retention Time [min]

| MGS-2-34-12_IF 98 2 IPA - CH5

Intensity [uV]

2.50 2.60 2.70 d 2 b 3.0 3.20 330 3.40 3.50 3.60 370 3.80 3.9
Retention Time [min]
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J) Ethyl (1R,25)-2-acetoxy-2-(p-tolyl)cyclopropane-1-carboxylate (Sm) GC analysis for
diastereomeric and enantiomeric determination of compound Sm using GC Separation Method

2. Racemic (top) and enzymatically (bottom) generated products are shown below.
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k) Ethyl (1R,2S)-2-acetoxy-2-(4-fluorophenyl)cyclopropane-1-carboxylate (Sn). GC analysis
for diastereomeric and enantiomeric determination of compound 5n using GC Separation

Method 1. Racemic (top) and enzymatically (bottom) generated products are shown below.
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1) Ethyl (1R,2S)-2-acetoxy-2-(4-bromophenyl) cyclopropane-1-carboxylate (50). SFC
analysis for diastereomeric and enantiomeric determination of compound 50. Racemic (fop)
and enzymatically (bottom) generated products are shown below. Compound So was

analyzed using Daicel Chiralpak IA column and 5% of iPrOH

Intensity [uV]

2.8 3.0 3.2
Retention Time [min]
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m) Ethyl (1R,2S)-2-acetoxy-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carboxylate (5p).
GC analysis for diastereomeric and enantiomeric determination of compound Sp using GC
Separation Method 2. Racemic (fop) and enzymatically (bottom) generated products are shown

below.

uV(x100,000)

2.50
225
2.00

1.75 /
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n) Ethyl (1R,2S5)-2-acetoxy-2-(4-methoxyphenyl) cyclopropane-1-carboxylate (5q). SFC
analysis for diastereomeric and enantiomeric determination of compound 5q. Racemic (fop)
and enzymatically (bottom) generated products are shown below. Compound 5q was

analyzed using Daicel Chiralpak IA column and 5% of iPrOH

——MGS-2-8_IA_95_5_IPA - CHS5]

Intensity [uV]

2.4 2.6 2.8 3.0 3.2
Retention Time [min]

—MGS-1-200-2A_IA_95_5_IPA - CH5

Intensity [uV]

32

2.8 3.0
Retention Time [min]
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o) (1S,2R)-2-cyanocyclopropyl benzoate (7a). GC analysis for diastereomeric and
enantiomeric determination of compound Sp using GC Separation Method 1. WT DHP (top)

and (DHP H55A, V59A) (bottom) generated products are shown below.
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p) Ethyl phenylalaninate (8b). GC analysis for diastereomeric and enantiomeric determination
of compound 8b. GC Separation Method 3. Racemic (top) and enzymatically (bottom)

generated products are shown below.
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q) Ethyl (S)-2-(phenylthio)pent-4-enoate (10a). GC analysis for diastereomeric and
enantiomeric determination of compound 5p GC Separation Method 3. Racemic (top) and

enzymatically (bottom) generated products are shown below.
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Scheme 1. Mechanistic proposal for the radical stepwise vs concerted carbene transfer pathway in

DHP-catalyzed cyclopropanation of B-cis-deutero-styrene with EDA.
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Compound Characterization
Vinyl 4-methylbenzoate (4b)
O
ox

Following the general procedure A, 4b was isolated as a colorless oil. (211 mg, 62% yield).
'"H NMR (500 MHz, CDCl3) 8 7.99 (d, J = 8.3 Hz, 2H), 7.51 (dd, J = 13.9, 6.2 Hz, 1H), 7.26 (d, J
=7.6 Hz, 2H), 5.05 (dd, J = 13.9, 1.6 Hz, 1H), 4.68 (dd, ] = 6.3, 1.6 Hz, 1H), 2.42 (s, 3H) ppm.

Vinyl 4-methoxybenzoate (4c)
@)
0

MeO
Following the general procedure A, 4¢ was isolated as a white solid. (271 mg, 73% yield).

TH NMR (500 MHz, CDCIs) 6 8.06 (d, J=9.1 Hz, 2H), 7.50 (ddd, J = 14.0, 6.3, 1.2 Hz, 1H),
6.95 (d, J=9.0 Hz, 2H), 5.03 (dd, /= 14.0, 1.6 Hz, 1H), 4.67 (dd, /= 6.3, 1.6 Hz, 1H), 3.88 (s,
3H) ppm.

Hex-1-en-2-yl benzoate (4d)
O M
O

Following the general procedure B, 4d was isolated as a colorless oil. (582 mg, 67% yield).

TH NMR (500 MHz, CDCl3) § 8.12 — 8.06 (m, 2H), 7.62 — 7.56 (m, 1H), 7.47 (t, J= 7.9 Hz,
2H), 4.87 — 4.81 (m, 2H), 2.34 (t, J = 7.6 Hz, 2H), 1.58 — 1.46 (m, 2H), 1.44 — 1.34 (m, 2H), 0.92
(t,J= 7.4 Hz, 3H).
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3-Methylbut-1-en-2-yl Benzoate (4¢)
O

@)

Following the general procedure B, 4e was isolated as a colorless oil. (406 mg, 43% yield).
'"H NMR (500 MHz, CDCls) 8 8.10 (dd, J= 8.2, 1.5 Hz, 2H), 7.62 — 7.56 (m, 1H), 7.47 (t, J =
7.8 Hz, 2H), 4.88 (dd, J=1.9, 1.0 Hz, 1H), 4.84 (d, /= 1.8 Hz, 1H), 2.64 —2.51 (m, 1H), 1.16
(d, J=6.9 Hz, 6H). I3C{1H} NMR (126 MHz, CDCI3) 6 165.6, 162.2, 133.9, 130.7, 130.7,
129.2,100.2, 33.2, 20.9 ppm. HRMS (ESI) m/z calculated for C12H1502+ [M+H]" 191.1072,
found 191.1064.

1-Cyclopropylvinyl Benzoate (4f)

g

Following the general procedure B, 4f was isolated as a colorless oil. (518 mg, 55% yield).
'"H NMR (500 MHz, CDCl3) 8 8.11 — 8.04 (m, 2H), 7.63 — 7.56 (m, 1H), 7.51 — 7.42 (m, 2H),
490 (dd,J=1.8,0.7 Hz, 1H), 4.82 (d, /= 1.7 Hz, 1H), 1.71 — 1.61 (m, 1H), 0.78 — 0.69 (m, 2H),

0.72 - 0.65 (m, 2H). "C{IH} NMR (126 MHz, CDCl5) § 165.5, 157.5, 134.1, 130.7, 130.5,
129.2, 100.7, 14.7, 6.4 ppm.

1-Cyclopentylvinyl Benzoate (4g)
O

O

Following the general procedure B, 4g was isolated as a colorless oil. (16 mg, 3% yield).

TH NMR (500 MHz, CDCl3) 6 8.13 — 8.04 (m, 2H), 7.62 — 7.55 (m, 1H), 7.47 (t, J= 7.8 Hz,
2H), 4.90 (d,J= 1.4 Hz, 1H), 4.84 (d, J= 1.7 Hz, 1H), 2.82 — 2.72 (m, 1H), 1.95 — 1.83 (m, 2H),

1.70 (dttd, J = 11.8, 8.7, 6.0, 3.5 Hz, 2H), 1.63 — 1.52 (m, 4H). "C{IH} NMR (126 MHz,
CDCls) § 165.6, 159.9, 133.9, 130.8, 130.7, 129.2, 100.7, 44.6, 31.3, 25.7 ppm. HRMS (ESI)

m/z calculated for C,,H,,0," [M+H]* 217.1228, found 217.1220.
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1-Cyclohexylvinyl Benzoate (4h)
@)

O

Following the general procedure B, 4h was isolated as a colorless oil. (254 mg, 25% yield).

TH NMR (500 MHz, CDCls) 6 8.13 — 8.06 (m, 2H), 7.63 — 7.55 (m, 1H), 7.47 (dd, J=8.7, 6.9
Hz, 2H), 4.84 (d, /= 1.4 Hz, 1H), 4.82 (d, J= 1.8 Hz, 1H), 2.24 (tt,J=10.6, 3.4 Hz, 1H), 2.03 —
1.92 (m, 2H), 1.82 — 1.71 (m, 2H), 1.71 — 1.63 (m, 1H), 1.26 (ddt, J=9.7, 7.8, 4.9 Hz, 4H).

13C{1H} NMR (126 MHz, CDCI3) 6 165.6, 161.5, 133.9, 130.7, 130.7, 129.2, 100.4, 42.6, 31.4,
26.8, 26.7 ppm.

1-Phenylvinyl Benzoate (4i)

o

Following the general procedure B, 4i was isolated as a colorless oil.
TH NMR (500 MHz, CDCls) & 8.24 — 8.17 (m, 2H), 7.64 (ddt, J = 8.8, 7.0, 1.3 Hz, 1H), 7.57 —

7.48 (m, 4H), 7.39 — 7.30 (m, 3H), 5.60 (d, J = 2.2 Hz, 1H), 5.17 (d, J= 2.3 Hz, 1H). "C{1H}
NMR (126 MHz, CDCL3) § 165.6, 153.9, 135.0, 134.3, 130.9, 130.2, 129.7, 129.4, 129.3, 125.7,
103.1, 77.7, 30.5 ppm.
1-phenylvinyl acetate (4j)

0

Mo

Following the general procedure C, 4j was isolated as a light yellow oil. (79 mg, 6% yield).
'TH NMR (500 MHz, CDCl3) § 7.49 — 7.44 (m, 2H), 7.38 — 7.30 (m, 3H), 5.48 (d, J= 2.2 Hz,
1H), 5.03 (d, J=2.2 Hz, 1H), 2.28 (s, 3H).

1-(o-tolyl)vinyl acetate (4k)
O

Ao
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Following the general procedure C, 4k was isolated as a light yellow oil.

TH NMR (400 MHz, CDCLs) § 7.37 (d, J= 7.2 Hz, 1H), 7.28 — 7.19 (m, 2H), 7.18 (d, /= 6.9
Hz, 2H), 5.18 (d, J= 1.6 Hz, 1H), 5.02 (d, J = 1.5 Hz, 1H), 2.41 (s, 3H), 2.14 (s, 3H).

1-(m-tolyl)vinyl acetate (41)
O

Ao

Following the general procedure C, 41 was isolated as a light yellow oil.
'TH NMR (500 MHz, CDCl3) 6 7.31 — 7.18 (m, 3H), 7.14 (d, J= 7.1 Hz, 1H), 5.45 (s, 1H), 5.00
(s, 1H), 2.35 (s, 3H), 2.28 (s, 3H).

1-(p-tolyl)vinyl acetate (4m)
O

Mo

Following the general procedure C, 4m was isolated as a light yellow oil.
'TH NMR (500 MHz, CDCI3) § 7.35 (d, J= 6.3 Hz, 1H), 7.15 (d, J = 7.3 Hz, 2H), 5.42 (d,J= 1.9
Hz, 1H), 4.96 (d, J = 2.0 Hz, 1H), 2.34 (s, 2=3H), 2.27 (s, 3H).
1-(4-fluorophenyl)vinyl acetate (4n)
O

Ao

F

Following the general procedure C, 4n was isolated as a light yellow oil. (216 mg, 33% yield).
TH NMR (500 MHz, CDCl3) 6 7.47 — 7.40 (m, 2H), 7.03 (t, J = 8.7 Hz, 2H), 5.40 (d, J = 2.3 Hz,
1H), 5.01 (d, J=2.3 Hz, 1H), 2.27 (s, 3H).

1-(4-bromophenyl)vinyl acetate (40)
@]

Ao

Br
Following the general procedure C, 40 was isolated as a light yellow oil. (177 mg, 25% yield).
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TH NMR (500 MHz, CDCls) 8 7.47 (dd, J= 8.8, 1.9 Hz, 2H), 7.36 — 7.29 (m, 2H), 5.46 (d, J =
2.4 Hz, 1H), 5.05 (d, J=2.2 Hz, 1H), 2.27 (s, 3H).
1-(4-(trifluoromethyl)phenyl)vinyl acetate (4p)

O

Ao

CF3

Following the general procedure C, 4p was isolated as a light yellow oil.
TH NMR (500 MHz, CDCI3) § 7.63 — 7.59 (m, 2H), 7.59 — 7.55 (m, 2H), 5.57 (d, J = 2.4 Hz,
1H), 5.16 (d, J=2.5 Hz, 1H), 2.29 (s, 3H).

1-(4-methoxyphenyl)vinyl acetate (4q)
)

Ao

OMe

Following the general procedure C, 4q was isolated as a white solid. (197 mg, 31% yield).
'TH NMR (500 MHz, CDCI3) & 7.40 — 7.35 (m, 2H), 6.85 — 6.80 (m, 2H), 5.33 (d, J= 2.2 Hz,
1H), 4.89 (d, J=2.2 Hz, 1H), 3.73 (s, 3H), 2.22 (s, 3H).

(1S,2S)-2-(ethoxycarbonyl)cyclopropyl benzoate (5a)

o)
©)J\OA “CO,Et

Following the general procedure D, trans isomer of 5a was isolated as colorless oil. (11 mg, 47%
yield)

TH NMR (500 MHz, CDCl3) § 7.99 (dd, J = 9.6, 1.3 Hz, 2H), 7.60 — 7.55 (m, 1H), 7.44 (dd, J =
15.7, 1.6 Hz, 2H), 4.66 (ddd, J = 6.8, 4.2, 2.3 Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H), 2.02 (ddd, J =
9.9, 6.3,2.3 Hz, 1H), 1.54 (q, J = 6.4 Hz, 1H), 1.43 (dq, J = 6.1, 4.3 Hz, 2H), 1.29 (t, J= 7.1 Hz,
3H).

(1S,25)-2-(ethoxycarbonyl)cyclopropyl 4-methylbenzoate (5b)

0
/©)kO(A"’COZEt

Following the general procedure D, trans isomer of Sb was isolated as colorless oil. (10 mg, 13%

yield).
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IH NMR (500 MHz, CDCl3) § 7.89 (dd, J = 8.3, 1.8 Hz, 2H), 7.22 (d, J = 8.1 Hz, 2H), 4.50 (td,
J=6.9,4.7 Hz, 1H), 4.15 — 4.08 (m, 2H), 2.40 (s, 3H), 2.05 (dt, J= 8.9, 7.1 Hz, 1H), 1.73 (td, J

= 6.8, 4.6 Hz, 1H), 1.35 (dt, J= 8.9, 6.6 Hz, 1H), 1.19 (t, J = 7.1 Hz, 3H). "C{IH} NMR (126
MHz, CDCl3) § 144.7, 130.5, 129.8, 61.5, 53.5, 30.4, 22.4, 20.8, 14.9, 12.9 ppm. HRMS (ESI)

m/z calculated for C, 4Hl7O4+ [M+H]" 249.1127, found 249.1117.

(18,25)-2-(ethoxycarbonyl)cyclopropyl 4-methoxybenzoate (5c¢)

o) ,A
/@% “CO,Et
MeO

Following the general procedure D, frans isomer of 5S¢ was isolated as colorless oil (5 mg, 7%
yield).

'H NMR (500 MHz, CDCls) & 7.95 — 7.92 (m, 2H), 6.92 — 6.90 (m, 2H), 4.63 — 4.60 (ddd, J =
6.7,4.2,2.3 Hz, 1H), 4.18 — 4.15 (q, J = 7.2 Hz, 2H), 3.86 (d, ] = 1.6 Hz, 3H), 1.99 (ddd, J = 9.8,
6.3,2.3 Hz, 1H), 1.54 — 1.49 (m, 1H), 1.41 (ddd, J = 10.1, 6.2, 4.3 Hz, 1H), 1.29 (t, J = 7.2 Hz,

3H).I3C{1H} NMR (126 MHz, CDCl3) 6 172.4, 164.4, 132.4, 122.4, 114.4, 61.6, 56.2, 55.3,
30.4,21.5,15.1, 14.9 ppm. HRMS (ESI) m/z calculated for CMH”OSJr [M+H]" 265.1076, found
265.1066.

(18,2R)-1-butyl-2-(ethoxycarbonyl)cyclopropyl benzoate (5d)

o CO,Et
@oﬁ N

Following the general procedure D, trans isomer of 5d was isolated as colorless oil. (18 mg, 13%
yield). The isolated compound contains a minor amount (<5%) of a second diastereomer.

'H NMR (500 MHz, CDCL3) § 8.02 — 7.93 (m, 2H), 7.58 — 7.50 (m, 1H), 7.46 — 7.37 (m, 2H),
4.19 (q,J="7.1 Hz, 2H), 2.16 — 2.05 (m, 2H), 1.99 (ddd, J = 15.2, 10.5, 4.8 Hz, 1H), 1.51 — 1.42

(m, 3H), 1.39 — 1.25 (m, 5H), 0.84 (¢, J = 7.2 Hz, 3H). "C{IH} NMR (126 MHz, CDCL3) §
171.8, 166.3, 133.9, 130.8, 130.3, 129.1, 66.6, 61.6, 29.5, 28.9, 26.9, 23.1, 20.5, 15.0, 14.8 ppm.

HRMS (ESI) m/z calculated for C17H23O4+ [M+H]" 291.1596, found 291.1584.

(1R,2R)-2-(ethoxycarbonyl)-1-isopropylcyclopropyl benzoate (Se)
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SRl

Following the general procedure D, trans isomer of 5e was isolated as colorless oil. (5 mg, 14%

yield).

'H NMR (500 MHz, CDCl;3) 5 8.00 — 7.95 (m, 2H), 7.56 — 7.51 (m, 1H), 7.44 — 7.38 (m, 2H),
4.08 (qq, J = 10.8, 7.1 Hz, 2H), 2.21 (hept, J = 6.6 Hz, 1H), 2.03 (dd, J=9.1, 7.1 Hz, 1H), 1.79
(t,J=6.9 Hz, 1H), 1.39 (dd, J=9.1, 6.7 Hz, 1H), 1.16 (t, J= 7.1 Hz, 3H), 1.01 (dd, J= 15.2, 6.8

Hz, 6H). BC{IH} NMR (126 MHz, CDCIl3) 6 170.7, 166.8, 133.7, 131.0, 130.4, 129.0, 77.9,
69.2, 61.5,33.3,24.7, 19.5, 19.3, 17.6, 14.9. HRMS (ESI) m/z calculated for C1sH2104" [M+H]"
277.1435, found 277.1429.

(1R,2R)-2-(ethoxycarbonyl)-[1,1'-bi(cyclopropan)]-1-yl benzoate (5f)
CO,Et

O
el

Following the general procedure D, frans isomer of 5f was isolated as colorless oil. (8 mg, 20%
yield). The isolated compound contains a minor amount (<5%) of a second diastereomer.

IH NMR (400 MHz, CDCl3) § 8.00 (dt, J = 7.0, 1.4 Hz, 2H), 7.60 — 7.53 (m, 1H), 7.44 (t, J =
7.8 Hz, 2H), 4.23 (qd, J= 7.1, 1.5 Hz, 2H), 2.20 (dd, J= 9.8, 7.2 Hz, 1H), 1.65 (tt, J= 8.4, 6.0
Hz, 1H), 1.45 (t, J = 6.9 Hz, 1H), 1.38 (dd, J= 9.8, 6.5 Hz, 1H), 1.32 (t, J = 7.1 Hz, 3H), 0.67

(dddd, J=10.0, 8.2, 5.5, 3.1 Hz, 1H), 0.62 — 0.49 (m, 3H). "C{1H} NMR (126 MHz, CDCl3) 5
170.4, 167.0, 133.7, 130.9, 130.4, 129.0, 66.6, 61.5, 26.5, 17.9, 16.8, 14.9, 4.4, 4.3 ppm. HRMS

(ESI) m/z calculated for C,H,,0, [M+H]"275.1283, found 275.1274.

(1R,2R)-1-cyclopentyl-2-(ethoxycarbonyl)cyclopropyl benzoate (5g)
CO,Et

SR

Following the general procedure using styrene, trans isomer of 5Sg was isolated as colorless oil.

'H NMR (500 MHz, CDCI3) § 7.98 — 7.94 (m, 2H), 7.56 — 7.50 (m, 1H), 7.41 (t,J = 7.6 Hz,
2H), 4.08 (qq, J = 10.8, 7.1 Hz, 2H), 2.74 — 2.63 (m, 1H), 2.05 (dd, J = 9.1, 7.1 Hz, 1H), 1.78 (dt,
J=13.6,7.7 Hz, 3H), 1.63 (dh, J = 13.3, 3.4 Hz, 2H), 1.55 (qt, ] = 7.6, 2.8 Hz, 2H), 1.38 (dd, J =
9.1, 6.6 Hz, 1H), 1.17 (t, J = 7.1 Hz, 4H). BC{IH} NMR (126 MHz, CDCls) *C NMR (126
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MHz, CDClI3) 6 170.7, 166.8, 133.6, 131.1, 130.3, 129.0, 67.6, 61.5, 43.9, 30.0, 29.6, 25.7, 25.1,
17.3, 14.9. HRMS (ESI) m/z calculated for C18H23O4+ [M+H]" 303.1596, found 303.1586.

(1R,2R)-1-cyclohexyl-2-(ethoxycarbonyl)cyclopropyl benzoate (5h)
CO,Et

Y
O

Following the general procedure D, frans isomer of Sh was isolated as colorless oil. (5 mg, 4%
yield).

H NMR (500 MHz, CDCl3) 5 7.97 (d, J= 7.7 Hz, 2H), 7.54 (t, J = 7.5 Hz, 1H), 7.46 — 7.35 (m,
2H), 4.07 (tddd, J= 16.2, 12.1, 7.6, 4.2 Hz, 2H), 2.08 — 1.99 (m, 1H), 1.94 — 1.80 (m, 3H), 1.76
(dq, J=10.6, 3.2 Hz, 3H), 1.65 (d, J= 13.1 Hz, 1H), 1.39 (ddd, J=9.1, 6.6, 2.4 Hz, 1H), 1.28 —

1.19 (m, 2H), 1.16 (td, J = 7.2, 2.3 Hz, 3H), 1.12 — 0.95 (m, 2H). "C{1H} NMR (126 MHz,
CDCl:) § 170.7, 166.8, 133.6, 131.0, 130.4, 129.0, 68.8, 61.5, 54.2, 42.9,29.9, 29.7, 26.8, 26.8,

26.7,24.5,17.6, 14.9 ppm. HRMS (ESI) m/z calculated for C19H2504Jr [M+H]" 317.1753, found
317.1743.

2-(ethoxycarbonyl)-1-phenylcyclopropyl benzoate (5i)
0 CO,Et

@o

Following the general procedure D, Si was isolated as a mixture of cis and trans isomers, yellow
oil (54 mg, 40% yield).

We were unable to separate the diastereomers, resulting in a mixture of cis and trans with ratios
of 1.4:1(trans:cis). '"H NMR (500 MHz, CDCl3) § 8.00 (ddd, J = 13.0, 8.4, 1.4 Hz, 3.59H), 7.63
—7.58 (m, 1.53H), 7.55 (dddd, /=10.9, 5.3, 2.7, 1.4 Hz, 1.65H), 7.46 — 7.37 (m, 5.57H), 7.36 —
7.31 (m, 2.83H), 7.31 — 7.27 (m, 1.38H), 4.17 (dddd, /= 18.0, 10.8, 7.2, 3.7 Hz, 2H), 3.96 — 3.90
(m, 1.48H), 2.57 (dd, J=9.6, 7.4 Hz, 0.76H), 2.48 (dd, J=9.2, 7.5 Hz, 1.01H), 2.32 (t,J=7.2
Hz, 0.84H), 2.18 (dd, /= 7.6, 6.5 Hz, 1.03H), 1.83 (dd, J=9.2, 6.6 Hz, 1.08H), 1.76 (dd, J = 9.6,
6.9 Hz, 0.81H), 1.23 (t,J="7.1 Hz, 3.12H), 1.00 (t, /= 7.1 Hz, 2.41H). HRMS (ESI) m/z

calculated for C,,H,,0, [M+H]" 311.1283, found 311.1271.

Ethyl (1R,2S)-2-acetoxy-2-phenylcyclopropane-1-carboxylate (5j)
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o 7CozEt
)J\O ",

Qo

Following the general procedure D, frans isomer of 5j was isolated as colorless oil. (36 mg, 24%
yield). The isolated compound contains a minor amount (<5%) of a second diastereomer.

TH NMR (500 MHz, CDCl;3) 8 7.40 — 7.35 (m, 2H), 7.33 (ddd, J = 7.7, 6.7, 1.3 Hz, 2H), 7.30 —
7.25 (m, 1H), 4.19 (qd, /= 7.2, 0.9 Hz, 2H), 2.40 (dd, J=9.2, 7.4 Hz, 1H), 2.04 (s, 3H), 2.01 (dd,

J=1.5,6.4 Hz, 1H), 1.66 (dd, J= 9.3, 6.5 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H). "C{1H} NMR (126
MHz, CDCL3) & 171.0, 170.1, 139.1, 129.2, 128.8, 127.6, 64.6, 61.7, 28.6, 21.7, 21.2, 14.9 ppm.

HRMS (ESI) m/z calculated for C, 4H17O4+ [M+H]" 249.1127, found 249.1117.

Ethyl 2-acetoxy-2-(o-tolyl)cyclopropane-1-carboxylate (5k)

CO,Et
0

o

Following the general procedure D, a mixture of cis and trans isomers as colorless oil. (57 mg,
27% yield).

We were unable to separate the diastereomers, resulting in a mixture of cis and trans with ratios
of 1.81:1(trans:cis) '"H NMR (400 MHz, CDCl3) § 7.61 (d, J = 6.5 Hz, 0.51H), 7.54 (dd, J =
7.5, 1.7 Hz, 0.51H), 7.26 — 7.06 (m, 3.34H), 4.30 — 4.16 (m, 2H), 3.96 — 3.83 (m, 1.13H), 2.51 (s,
1.59H), 2.44 (s, 2.12H), 2.33 (dd, J=9.3, 7.3 Hz, 0.57H), 2.19 — 2.12 (m, 0.66H), 1.99 (t, /= 6.8
Hz, 0.70H), 1.94 (s, 0.39H), 1.64 (dd, J=9.6, 6.8 Hz, 0.51H), 1.61 — 1.55 (m, 0.57H), 1.32 (t,J

=8.1 Hz, 3.77H), 0.97 (t, J= 7.2 Hz, 1.69H). HRMS (ESI) m/z calculated for C15H18NaO4+
[M+Na]" 285.1105.1127, found 285.1091.

Ethyl (1R,2S)-2-acetoxy-2-(m-tolyl)cyclopropane-1-carboxylate (51)

o 7CozEt
)J\O 1,

o

Following the general procedure D, trans isomer of SI was isolated as colorless oil. (5 mg, 2%
yield).

IH NMR (400 MHz, CDCls) § 7.25 — 7.20 (m, 1H), 7.20 — 7.16 (m, 2H), 7.09 (d, J= 7.2 Hz,
1H), 4.19 (qt, J = 7.1, 1.4 Hz, 2H), 2.44 — 2.34 (m, 2H), 2.34 (s, 3H), 2.04 (s, 3H), 1.99 (ddd, J =

7.5, 6.4, 1.1 Hz, 1H), 1.65 (ddd, J= 9.3, 6.4, 1.1 Hz, 1H), 1.30 (t, /= 6.6 Hz, 3H). C{1H}
NMR (126 MHz, CDC13)5 171.1, 170.2, 139.0, 138.9, 129.5, 129.1, 128.2, 124.7, 64.6, 61.7,
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28.5,22.2,21.7,21.2, 14.9 ppm. HRMS (ESI) m/z calculated for CISngNanJr [M+Na]"
285.1105.1127, found 285.1093.

Ethyl (1R,2S)-2-acetoxy-2-(p-tolyl)cyclopropane-1-carboxylate (Sm)

o 7CozEt
)J\O ",

L

Following the general procedure D, frans isomer of Sm was isolated as colorless oil. (9 mg, 4%
yield).

TH NMR (400 MHz, CDCls) 6 7.39 (d, J= 8.0 Hz, 2H), 7.11 (d, J= 7.8 Hz, 2H), 3.92 (q, J = 7.1
Hz, 2H), 2.38 (dd, J=9.5, 7.3 Hz, 1H), 2.31 (s, 3H), 2.14 (t, /= 7.1 Hz, 1H), 1.95 (s, 2H), 1.60

(dd,J=9.5, 6.7 Hz, 1H), 1.02 (t, J = 7.1 Hz, 3H). "C{IH} NMR (126 MHz, CDCl5) 5 171.1,
170.2, 138.7, 136.2, 130.5, 129.8, 127.9, 64.6, 61.9, 61.7, 28.3, 21.8, 21.7, 20.9, 14.9, 14.8 ppm.

HRMS (ESI) m/z calculated for C15H18NaO4+ [M+Na]* 285.1105.1127, found 285.1090.

Ethyl (1R,2S)-2-acetoxy-2-(4-fluorophenyl)cyclopropane-1-carboxylate (5n)

o 7cozEt
)J\O 1,

2,

Following the general procedure D, trans isomer of Sn was isolated as colorless oil. (7 mg, 10%
yield).

'"H NMR (400 MHz, CDCl3) 8 7.47 — 7.38 (m, 2H), 7.07 — 6.97 (m, 2H), 4.24 — 4.14 (m, 2H),
2.35(ddd, J=9.3,7.2,4.9 Hz, 1H), 2.01 (s, 3H), 2.00 — 1.95 (m, 1H), 1.66 — 1.55 (m, 1H), 1.30

(t,J= 6.1 Hz, 3H). "C{IH} NMR (126 MHz, CDCls) 5 171.1, 170.0, 130.4 (d, J = 8.4 Hz),
116.1 (d,J=21.7 Hz), 99.9, 64.2, 61.8, 28.1, 21.6, 20.8, 14.9 (quaternary C alpha to F and to
cyclopropane not observed). F NMR (376 MHz, CDCls) 6 -113.61 (q, /= 3.0 Hz). HRMS

(ESI) m/z calculated for C, 4H16FO4+ [M+H]" 267.1032, found 267.1021.
NOE Enhancements

O
A O\A&o/\

\\‘ 7 H 1
Ho
F

7-23%
NOE

S35



Major diastereomer

TH NMR (400 MHz, CDCL3) 5 7.03 (t, J = 8.5 Hz, 3H), 4.20 (q, J = 7.1 Hz, 2H), 2.47 — 2.24 (m,
1H), 2.01 (d, J= 9.0 Hz, 4H), 1.62 (dd, J= 9.3, 6.5 Hz, 1H), 1.31 (t, J= 7.1 Hz, 3H).

1 3% NOE

Minor diastereomer

'H NMR (400 MHz, CDCls) § 7.01 (t, J = 8.5 Hz, 2H), 3.94 (q, J= 7.1 Hz, 2H), 2.41 (t, J= 8.4
Hz, 1H), 2.14 (t, J= 7.1 Hz, 1H), 1.97 (s, 3H), 1.64 (dd, J = 9.6, 6.8 Hz, 1H), 1.04 (t, J= 7.1 Hz,
3H).

Ethyl (1R,2S)-2-acetoxy-2-(4-bromophenyl)cyclopropane-1-carboxylate (50)

o VCozEt
)J\O ",

.

Following the general procedure D, trans isomer of 50 was isolated as a yellow oil.

IH NMR (400 MHz, CDCl3) § 7.46 (d, J = 8.6 Hz, 2H), 7.27 (d, J = 7.8 Hz, 2H), 4.18 (qd, J =
6.5, 3.4 Hz, 2H), 2.36 (dd, J = 9.3, 7.4 Hz, 1H), 2.07 — 1.95 (m, 4H), 1.61 (dd, J=9.3, 6.5 Hz,

1H), 1.29 (t, J = 7.1 Hz, 3H). "C{IH} NMR (126 MHz, CDCl5) § 171.0, 169.8, 138.2, 132.3,
129.6, 122.9, 64.1, 61.9, 28.4, 21.6, 20.9, 14.9. HRMS (ESI) m/z calculated for C ;H,BrO,
[M+H]* 327.0232, found 327.0219.

Ethyl (1R,2S)-2-acetoxy-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carboxylate (Sp)

o 7CozEt
)J\O ",

L

CF3
Following the general procedure D, frans isomer of Sp was isolated as colorless oil. (6 mg, 9%
yield).

'H NMR (400 MHz, CDCls) § 7.60 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 4.20 (q, J =
7.1 Hz, 2H), 2.48 — 2.39 (m, 1H), 2.11 — 2.03 (m, 4H), 1.68 (ddd, J = 9.3, 6.6, 1.0 Hz, 1H), 1.30
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(t,J=17.1 Hz, 3H). 13C{1H} NMR (126 MHz, CDCl3) 6 171.0, 169.6, 143.1, 130.9 (d, J=32.7
Hz), 127.6, 126.2 (q, /= 3.7 Hz), 63.8, 61.9, 30.4, 28.9, 21.5, 21.4, 14.9 (quaternary C alpha to -
CF3 not observed). °F {{H} NMR (376 MHz, CDCls)  -62.87 ppm. HRMS (ESI) m/z
calculated for C1sHi16F304" [M+H]" 317.0996, found 317.0987.

Ethyl (1R,2S)-2-acetoxy-2-(4-methoxyphenyl)cyclopropane-1-carboxylate (5q)

o 7CozEt
)J\O ",

: OMe

Following the general procedure D, frans isomer of 5q was isolated as colorless oil. (9 mg, 6%
yield).

H NMR (400 MHz, CDCls) § 7.39 (d, J = 8.0 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 4.24 — 4.11
(m, 2H), 3.79 (s, 3H), 2.34 (ddd, J = 10.4, 8.0, 2.4 Hz, 1H), 2.03 — 1.92 (m, 4H), 1.64 — 1.54 (m,

1H), 1.30 (t, J= 7.1 Hz, 3H). "C{IH} NMR (126 MHz, CDCl3) § 171.1, 170.3, 160.2, 131.3,
130.0, 114.5, 64.6, 61.7, 56.0, 28.0, 21.7, 20.7, 14.9 ppm. HRMS (ESI) m/z calculated for

C,sH,,05 [M+H]" 279.1232, found 279.1220.

(1S,2R)-2-cyanocyclopropyl benzoate (7a)

o) /A
0 “CN

Following the general procedure E, trans isomer of 7a was isolated as a white solid. (133 mg, 53%
yield).

TH NMR (500 MHz, CDCl3) & 7.97 (dt, J= 8.5, 1.1 Hz, 2H), 7.60 (td, J= 7.4, 1.3 Hz, 1H), 7.45
(ddd, J=8.7,7.5, 1.2 Hz, 2H), 4.74 (ddt, J= 6.8, 4.9, 2.7 Hz, 1H), 1.84 — 1.75 (m, 1H), 1.64 —
1.53 (m, 2H). 13C{1H} NMR (126 MHz, CDCl3) 6 166.8, 134.5, 130.4, 129.3, 119.4, 53.4, 14.5,
5.3. HRMS (ESI) m/z calculated for C11Hi1oNO2" [M+H]"188.0707, found 188.0705.

Ethyl phenylglycinate (8a)

PPN
(J

Following the general procedure D, 8a was isolated as a colorless oil. (41 mg, 43% yield).

The analytical data are in accord with those reported in literature.*
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TH NMR (500 MHz, CDCl3) 4 7.19 (td, J= 8.7, 2.5 Hz, 2H), 6.75 (t,J= 7.3 Hz, 1H), 6.61 (dd,
J=28.7,2.2 Hz, 2H), 4.24 (q, J=7.1 Hz, 2H), 3.89 (s, 2H), 1.29 (t, /= 7.1 Hz, 3H)
Ethyl phenylalaninate (8b)

H O
©/ \Hko/\
Following the general procedure D, 8b was isolated as a colorless oil. (39 mg, 38% yield).

The analytical data are in accord with those reported in literature.*

'H NMR (500 MHz, CDCL3) 5 7.17 (td, J = 7.3, 1.4 Hz, 2H), 6.74 (td, J= 7.3, 1.0 Hz, 1H), 6.61
(d, J= 8.6 Hz, 2H), 4.18 (q, J= 7.1 Hz, 2H), 4.13 (q, J = 6.9 Hz, 1H), 1.47 (d, J= 6.9 Hz, 2H),
1.25 (t, J=7.1 Hz, 3H).

Ethyl 2-(phenylthio)acetate (9a)

O
Following the general procedure D, 9a was isolated as a colorless oil. (44 mg, 50% yield).

The analytical data are in accord with those reported in literature.’

TH NMR (500 MHz, CDCLs) § 7.46 — 7.31 (m, 2H), 7.32 — 7.25 (m, 2H), 7.25 — 7.19 (m, 1H),
4.14 (q,J= 7.1 Hz, 2H), 3.62 (s, 2H), 1.20 (t, J = 7.1 Hz, 3H).

Ethyl 2-(phenylthio)propanoate (9b)
O
S
©/ \Hko/\
Following the general procedure D, 9b was isolated as a colorless oil. The analytical data are in

accord with those reported in literature.’

'H NMR (400 MHz, CDCl3) 5 7.46 (d, J = 6.8 Hz, 2H) 7.31-7.28 (m, 3H), 4.13 (q, J = 7.2 Hz,
2H), 3.80 (q, J = 7.2 Hz, 1H), 1.48 (d, J = 7.2 Hz, 3H), 1.18 (t, J = 7.2 Hz, 3H) ppm
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Ethyl (S)-2-(phenylthio)pent-4-enoate (10a)

D
CO,Et

Following the general procedure D, 10a was isolated as a colorless oil. (26 mg, 21% yield).
The analytical data are in accord with those reported in literature.®

TH NMR (500 MHz, CDCL3) § 7.49 — 7.42 (m, 2H), 7.35 — 7.22 (m, 3H), 5.79 (ddt, J= 17.1,
10.2, 6.9 Hz, 1H), 5.18 — 5.02 (m, 2H), 4.10 (pq, J = 6.4, 4.0 Hz, 2H), 3.68 (dd, J = 8.7, 6.3 Hz,
1H), 2.61 (dddt, J = 15.6, 8.3, 7.0, 1.3 Hz, 1H), 2.50 (dtt, J= 14.3, 6.3, 1.3 Hz, 1H), 1.15 (t, J =
7.1 Hz, 3H).

2-hydroxy-2-isopropylcyclopropane-1-carboxylic acid (11)

CO,H
HOY"(

Following the general procedure F, 11 was isolated as a colorless oil. (2 mg, 29% yield).

TH NMR (500 MHz, CDCl3) & 3.86 (s, 2H), 2.77 (s, 2H), 2.63 (d, J = 6.7 Hz, 2H), 1.12 (d, J =
6.9 Hz, 6H). BC{IH} NMR (126 MHz, CDCI3) 6 166.2, 40.8, 34.7, 32.9, 29.7, 1 HRMS (ESI)
m/z calculated for C7H1303 [M+H]" 145.0865, found 145.0854.
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4e. 3-Methylbut-1-en-2-yl Benzoate
"H NMR (500 MHz, CDCl;)
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4e. 3-Methylbut-1-en-2-yl Benzoate
BC{IH} NMR (126 MHz, CDCl5)
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4g. 1-Cyclopentylvinyl Benzoate
'"H NMR (500 MHz, CDCl;)
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5b. (18,25)-2-(ethoxycarbonyl)cyclopropyl 4-methylbenzoate

'H NMR (500 MHz, CDCl5)
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5b. (1S,2S)-2-(ethoxycarbonyl)cyclopropyl 4-methylbenzoate
BC{1H} NMR (126 MHz, CDCl;)
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5c. (18,25)-2-(ethoxycarbonyl)cyclopropyl 4-methoxybenzoate

'H NMR (500 MHz, CDCl5)
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S5c. (18,285)-2-(ethoxycarbonyl)cyclopropyl 4-methoxybenzoate
BC{I1H} NMR (126 MHz, CDCls)
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5d. (15,2R)-1-butyl-2-(ethoxycarbonyl)cyclopropyl benzoate

"H NMR (500 MHz, CDCl;)
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5d. (15,2R)-1-butyl-2-(ethoxycarbonyl)cyclopropyl benzoate

BC{1H} NMR (126 MHz, CDCls)
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isopropylcyclopropyl benzoate
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Se. (1R,2R)-2-(ethoxycarbonyl)
"H NMR (500 MHz, CDCl5)
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5e. (1R,2R)-2-(ethoxycarbonyl)-1-isopropylcyclopropyl benzoate
BC{IH} NMR (126 MHz, CDCl;)
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5f. (1R,2R)-2-(ethoxycarbonyl)-[1,1'-bi(cyclopropan)]-1-yl benzoate

'H NMR (500 MHz, CDCls)
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(1R,2R)-2-(ethoxycarbonyl)-[1,1'-bi(cyclopropan)]-1-yl benzoate
BC{1H} NMR (126 MHz, CDCl;)

5f.

jcozEt
V

@)
0

J

Mot

T T T T T T
150 140 130 120 110 100 )
ppm

T
160

T
170

T
180

S53



LSLLq
G911
641711
181711
G611
$0Z" 11
LYE LT
89¢°1
18€°L
98¢°L 1
66€°L
$0G'L
6051
0z5'L
925'L
6251
GEGL
ShSL
1551
095°'L
1951
11571
z85'L
6651
809'}
619'L
9z9'L
£€9'L
8€9'L
rr9o'L
159'L
959'}
199'L
9/9'L
1SL'L
S9/'L
8LLL
1871
06L'L
z08'L
108'L
v18L
€28l
1281
Geg'L
6v8°1
9€0°21
050°Z1
502
89021
1592
19921
04921
989°Z1
10221
50221
02221
1€0'7
7707
1507
8507
19071
€L0't
28071
180't1
96011
0174
LY

8LLvq
Nﬁ.t\
f10d0 z9z'L
£6€°L
801'L
£ThL
915,
815,
1252
£€GL
8¥5'L
1652
€96,
996°L
186°L

5g. (1R,2R)-1-cyclopentyl-2-(ethoxycarbonyl)cyclopropyl benzoate

'H NMR (500 MHz, CDCl;)
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5g. (1R,2R)-1-cyclopentyl-2-(ethoxycarbonyl)cyclopropyl benzoate
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5h. (1R,2R)-1-cyclohexyl-2-(ethoxycarbonyl)cyclopropyl benzoate

"H NMR (500 MHz
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5h. (1R,2R)-1-cyclohexyl-2-(ethoxycarbonyl)cyclopropyl benzoate
BC{1H} NMR (126 MHz, CDCls)
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5i. 2-(ethoxycarbonyl)-1-phenylcyclopropyl benzoate
CO,Et

'H NMR (500 MHz, CDCls)
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5j. Ethyl (1R,2S)-2-acetoxy-2-phenylcyclopropane- 1-carboxylate

'H NMR (500 MHz, CDCl5)
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5j. Ethyl (1R,2S)-2-acetoxy-2-phenylcyclopropane-1-carboxylate
BC{IH} NMR (126 MHz, CDCl3)
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5k. Ethyl 2-acetoxy-2-(o-tolyl)cyclopropane-1-carboxylate

'H NMR (500 MHz, CDCl5)
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5m. Ethyl (1R,2S)-2-acetoxy-2-(p-tolyl)cyclopropane-1-carboxylate

'H NMR (500 MHz, CDCl;)
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Sm. Ethyl (1R,2S)-2-acetoxy-2-(p-tolyl)cyclopropane-1-carboxylate
BC{IH} NMR (126 MHz, CDCl3)
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51. Ethyl (1R,2S)-2-acetoxy-2-(m-tolyl)cyclopropane-1-carboxylate

'"H NMR (500 MHz, CDCl5)
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51. Ethyl (1R,25)-2-acetoxy-2-(m-tolyl)cyclopropane-1-carboxylate

13C{1H} NMR (126 MHz, CDCl;)
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5q. Ethyl (1R,25)-2-acetoxy-2-(4 methoxyphenyl)cyclopropane-1-carboxylate

'H NMR (500 MHz, CDCls)
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5q. Ethyl (1R,25)-2-acetoxy-2-(4 methoxyphenyl)cyclopropane-1-carboxylate
BC{I1H} NMR (126 MHz, CDCl;)
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5n. Ethyl (1R,2S)-2-acetoxy-2-(4-fluorophenyl)cyclopropane-1-carboxylate

'H NMR (500 MHz, CDCl;)
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5n. Ethyl (1R,2S)-2-acetoxy-2-(4-fluorophe
BC{IH} NMR (126 MHz, CDCl5)
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5n. Ethyl (1R,2S)-2-acetoxy-2-(4-fluorophenyl)cyclopropane-1-carboxylate 2
19F NMR 376 MHz
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50. Ethyl (1R,25)-2-acetoxy-2-(4-bromophenyl)cyclopropane-1-carboxylate
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50. Ethyl (1R,2S)-2-acetoxy-2-(4-bromophenyl)cyclopropane-1-carboxylate
BC{1H} NMR (126 MHz, CDCl3)
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5p. Ethyl (1R,25)-2-acetoxy-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carboxylate
3C{1H} NMR (126 MHz, CDCl;)
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5p. Ethyl (1R,2S)-2-acetoxy-2-(4-(trifluoromethyl)phenyl)cyclopropane-1-carboxylate

19F NMR 376 MHz
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7a. (1S,2R)-2-cyanocyclopropyl benzoate

'H NMR (500 MHz, CDCls)
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7a. (1S,2R)-2-cyanocyclopropyl benzoate

—166.840

134.527
130.437
129.323

FSNA

13C{1H} NMR (126 MHz, CDCls)

o) /A
0 “CN

i

—119.420

/-78.030 CDCI3
Y77.775 CDCI3
77.521 CDCI3

53.432

14.485

5.272

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

90

S77



—726 CDCl,

3.86
2.77
2.65
2.63
2.62

7
G

11. (1R,2R)-2-hydroxy-2-isopropylcyclopropane-1-carboxylic acid

'H NMR (500 MHz, CDCl;)
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11. (1R,2R)-2-hydroxy-2-isopropylcyclopropane-1-carboxylic acid
BC{1H} NMR (126 MHz, CDCl;)
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