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General remarks

Iron(lll) meso-tetra(N-methyl-4-pyridyl)porphyrin pentachloride (Fe(Cl)-TMe4PyP, €3), iron(lll) meso-
tetra(4-sulfonatophenyl)porphyrin pentachloride (Fe(Cl)-TSPP, C5), iron(lll) chloride mesoporphyrin IX
(Fe(CI)-MPIX, C6), dihydrogen meso-tetra(N-methyl-2-pyridyl)porphyrin tetrachloride (H,-TMe2PyP) and
dihydrogen meso-tetra(N-methyl-3-pyridyl)porphyrin tetrachloride (H,-TMe3PyP) were obtained from
Frontier Scientific. Iron(lll) chloride tetraphenylporphyrin (Fe(Cl)-TPP, C4) was obtained from Sigma
Aldrich. Ethyl diazoacetate was obtained from Sigma Aldrich (lotnumber STBD3196V) as a solution
containing 14.1 wt% dichloromethane according to the Certificate of Analysis. No purification was
performed prior to use, however the amounts used were corrected for the presence of dichloromethane.
All other chemicals were obtained from Sigma Aldrich, Acros Organics or TCl Europe and used without
further purification, unless stated otherwise.

Column chromatography was performed using silica gel 60 A (Merck, 200-400 mesh) or by automated
column chromatography on a Grace Reveleris using standard silica cartridges.

'H-NMR and 3C-NMR spectra were recorded on a Varian Mercury Plus 400 (400 and 100 MHz respectively)
oran Agilent MR 400 (400 and 100 MHz respectively). Chemical shifts (§) are denoted in ppm using residual
solvent peaks as internal standard (6= 77.2 and 6, = 7.26 for CDCl;, 6. = 39.5 and 6, = 2.50 for DMSO-d6,
6¢=49.0 and 64 = 3.31 for CD;0D, 6, = 4.79 for D,0).

UV/Vis absorption spectra were recorded on a Jasco V-660 spectrophotometer in 1 cm path length quartz
cuvettes.

Mass spectra (HRMS) were recorded on a Thermo Fisher Scientific Orbitrap XL.

UPLC-TOF was performed on a Waters Acquity Xevo G2 TOF with Acquity HSS T3 1.8 um column using a
gradient of water/acetonitrile (0.3 ml mint) with 0.1% formic acid (FA) or 0.1% ammonia: 95/5 to 20/80
in 20 min, hold 20/80 for 5 min, 20/80 to 95/5 in 1 min, hold 95/5 for 4 min.

HPLC analysis was performed on a Shimadzu 20AD system using a Chiracel-OBH column (100% n-heptane,
0.5 ml min-1).

Room temperature is defined as 20-25°C.

General procedure for the metalation of porphyrins

R 4c procedure adapted from literature.[
To athree necked amber-glass round-bottom flask under nitrogen atmosphere was added
R R dihydrogen meso-tetra(N-methyl-2-pyridyl)porphyrin tetrachloride (H,-TMe2PyP) or
dihydrogen meso-tetra(N-methyl-3-pyridyl)porphyrin tetrachloride (H,-TMe3PyP) (100
R mg, 147 umol) and 60 ml double distilled water. The pH was adjusted to 2 with 1M HCI
C1R= \;@ andiron(ll)dichloride tetrahydrate (40 eq, 885 mg, 5.9 mmol) was added. The mixture was
heated to reflux and stirred overnight, progress of the reaction was followed by TLC (SiO,,
cz:R:\(@ MeCN/sat. ag. KNO5/H,0 8:1:1) where disappearance of the fluorescence of the starting
7 material at 365 nm was observed. After 16 hours the mixture was cooled to room
temperature and filtered over a sintered glass filter P4. The iron(lll) porphyrin was precipitated by adding
a saturated aqueous NH,PFg solution (2 ml). The suspension was centrifuged (15 min, 4000 rpm, 5°C), the
liquid was decanted and the remaining solid was dried overnight under nitrogen gas flow. The precipitate
was washed with diethyl ether (5 x 5 mL), centrifuging (15 min, 4000 rpm, 5°C) and decanting the liquid
between every wash step. After the last wash the solid was dried on air and subsequently dissolved in a
minimal amount of acetone. The metalloporphyrin was precipitated by addition of a saturated solution of
methyl-tri-octylammonium chloride in acetone (2 ml). The suspension was centrifuged (15 min, 4000 rpm,
5°C) and afterwards the liquid was decanted. The solid was washed with acetone (5 x 10 mL), centrifuging
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(10 min, 4000 rpm, 5°C) and decanting the liquid between every wash step. The whole precipitation
procedure (with PFs and with CI-) was repeated once more. The solid was dried under nitrogen gas flow
overnight and dissolved in a minimal amount of double distilled water (6 ml). The solution was filtered
through a 0.45 um syringe filter into an amber-glass vial and a 10 ul aliquot was withdrawn for yield and
purity determination by UV/Vis spectroscopy. The solution was lyophilized to obtain the iron(lll) porphyrin
as a brown solid.

Fe(Cl)-TMe2PyP (C1): 65.0 mg (63%). UV/vis (0.01M HCl in H,0): A,,.x at 395 nm (Soret band), in accordance
with literature data.

UPLC-TOF (ESI*, 0.1% formic acid in MeCN/H,0):

calcd for CyyH3gNgFe?* [M*+-Cl+3e7]?* 366.12, found 364.63

calcd for ChyH3gNgFe3* [M*+-Cl+2e7]3* 244.08, found 244.10

calcd for Cu3H33NgFe3* [M*+-Cl-Me+2e7]3* 239.07 , found 239.09

calcd for CyyH3gNgFe* [M#*-Cl+e]** 183.06, found 183.08

No unmetallated porphyrin was detected in UV or mass.

All spectra can be found in SI3.

Fe(Cl)-TMe3PyP (€C2): 99.3 mg (88%). UV/vis (0.01M HCl in H,0): A..x at 397 nm (Soret band), in accordance
with literature data.

UPLC-TOF (ESI*, 0.1% formic acid in MeCN/H,0):

calcd for CyyH3gNgFe2* [M*+-Cl+3e7]2* 366.12, found 364.61

calcd for CyqH3gNgFe3* [M#-Cl-+2e]3* 244.08, found 243.41

calcd for CyyH3gNgFe** [M**-Cl+e’]** 183.06, found 183.06

No unmetallated porphyrin was detected in UV or mass.

All spectra can be found in Sl4.

Preparation of metalloporphyrin stock solutions
Extinction coefficients € have been reported for C1, C2 and C3:

- 128824 Mt cm™ at 395 nm in 0.01M HCl in H,O for C1 and C2!Y

- 100000 Mt cm™ at 398 nm in 0.01M HCl in H,O for C3[2
Stock solutions of C1, C2 and C3 were prepared by dissolving an amount of solid metalloporphyrin in
double distilled water and vortexing for 10 minutes.
A 5 pl aliquot of this solution was diluted in 995 ul of the appropriate solvent (100x dilution). This was
diluted further, typically to 2000-5000x dilution to obtain an absorbance below 1 AU.
The absorbance was measured at the specified wavelength, this value was subsequently used to calculate
the concentration of the sample used the Lambert-Beer law:

c=——Xd

Where A is the absorbance, € is the extinction coefficient at the specified wavelength, | is the path length
and d is the dilution factor.
Stock solution of 75 uM porphyrin in water were prepared.

Synthesis of methyl 2-acetamidoacrylate (1g)
o Procedure adapted from literature.f!
)J\ J\H/o\ To a three necked round-bottom flask with Dean-Stark trap under nitrogen
N atmosphere was added 8.7 g (7.7 ml, 77 mmol, 1 eq) methyl pyruvate, 5.0 g (85 mmol,
© 1.1 eq) acetamide, 13 mg (77 umol, 0.001 eq) p-toluenesulfonic acid, 10 mg (77 umol,
0.001 eq) 4-methoxyphenol and 150 ml toluene. The mixture was heated to reflux for 24 hours while
monitoring the amount of water collected. After 24 hours, the mixture was cooled to room temperature
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and subsequently concentrated in vacuo. The obtained vyellow oil was redissolved in 120 ml
dichloromethane and transferred to a separatory funnel. The organic phase was washed with 60 ml
saturated aqueous sodium bicarbonate solution, followed by 2x60 ml demineralized water. The organic
phase was dried over magnesium sulphate and concentrated in vacuo. The obtained yellow oil was coated
on Celite 545 and purified by automated column chromatography (40 g SiO,, pet. Ether 40-65/Et,0, 0 to
40% in 30 min).

3.6 g (25 mmol, 33%) product was obtained as a white crystalline solid.

'H NMR (400 MHz, CDCl;) 6 7.71 (s, 1H), 6.60 (s, 1H), 5.88 (d, J = 1.4 Hz, 1H), 3.85 (s, 3H), 2.13 (s, 3H).

13C NMR (101 MHz, CDCl;) 6 168.8, 164.6, 130.8, 108.7, 53.0, 24.6. HRMS calcd for CsH;(NO3; [M+H]*
144.06552, found 144.06539. HRMS calcd for CsHgNOsNa [M+Na]* 166.04746, found 166.04735.

All spectra can be found in SI5.

Synthesis of ethyl 2-(4-methoxyphenyl)cyclopropane-1-carboxylate (3a)
Procedure adapted from literature.4
O._~ To around bottom flask was added iron(lll) chloride tetraphenylporphyrin

5 (Fe(CI)-TPP, 14 mg, 26 umol), 2-ethoxy-2-oxoethanominium chloride (560
MeO mg, 4.1 mmol), double distilled water (10 ml), glacial acetic acid (18 uL, 31
pumol) and 4-vinylanisole (269 uL, 2.0 mmol). The solution was stirred and heated to 40°C. Sodium nitrite
(332 mg, 5.0 mmol) at once. The reaction was followed by TLC using heptane/ethyl acetate 95:5 as mobile
phase. The solution was stirred overnight and the reaction quenched by addition of 10 ml double distilled
water when 4-vinylanisole was not observed anymore by TLC. The solution was extracted with
dichloromethane (3 x 10 mL). The combined organic layers were washed with brine (10 mL) and dried over
magnesium sulphate. After evaporation of the solvent, the product was purified by column
chromatography (SiO,, heptane/ethyl acetate 95:5). The product was obtained as a red solid. After
additional recrystallization from absolute ethanol the product was obtained as a white solid (157 mg, 0.7
mmol, 36% yield). TH-NMR (400 MHz, CDCl5) 6 7.03 (d, J=8.6 Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 4.16 (q, ) = 7.1
Hz, 2H), 3.78 (s, 3H), 2.48 (ddd, J= 10.0, 6.5, 4.2 Hz, 1H), 1.87 — 1.77 (m, 1H), 1.55 (dt, J = 9.5, 4.9 Hz, 1H),
1.32 —1.22 (m, 4H). 3C-NMR (100 MHz, CDCl;) 6 173.6, 158.3, 132.1, 127.4, 113.9, 60.6, 55.3, 25.6, 23.9,
16.7, 14.3. Enantiomeric excess was analyzed by HPLC analysis (Chiralcel-OBH, n-heptane 100%, 0.5
ml/min. Retention times: 46.5 (trans) and 61.4 min (trans). A racemic mixture of trans-2 was obtained, no
cis-2 was observed.
All spectra can be found in SI6.

Representative procedure for the cyclopropanation via micellar catalysis

To a 20 ml glass vial with stirring bar was added catalyst (0.75 umol, see Note 1), sodium dodecyl
sulphate (0.2 mmol, 58 mg) and double distilled water (10 mL). The solution was stirred at room
temperature until all the sodium dodecyl sulphate was dissolved. 4-vinylanisole (75 pmol, 10.1 pL) was
added and the mixture was stirred for 15 min at room temperature. Ethyl 2-diazoacetate (2 eq, 150
pumol, 18 pL) was added and the reaction was stirred at room temperature for 1 hour. The reaction was
followed by TLC using heptane/ethyl acetate 95:5 as the mobile phase. The solution was extracted with
ethyl acetate (4x10 mL, see Note 2) and the combined organic phases were washed with brine (10 mL).
The organic phase was dried over magnesium sulphate and the solvent was evaporated. The crude was
dissolved in 1 ml 20 mM hexamethyldisiloxane (HMDSO) in CDCl; for determination of the yield by *H-
NMR.

The product was purified by flash column chromatography (SiO,, heptane/ethyl acetate = 99:1). Racemic
mixtures were obtained in every case.
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Results with C1-C3 can be found in the main article Tables 1 and 2, additional data on catalysis with C3
can be found in Table SI2. Results obtained with C4-C6 can be found in Table SI1.

Spectra of the isolated products can be found in SI7, representative spectra for micellar catalysis can be
found in SI8.

Note 1: C1-C3 were added as 10 mL of a 75 uM stock solution in double distilled water, the described
addition of 10 mL double distilled water was then omitted. C4-C6 were added as solid.
Note 2: Solid sodium chloride or brine can be added to accelerate separation of both layers.

Characterization of compounds obtained from micellar catalysis
Ethyl 2-(4-methoxyphenyl)cyclopropane-1-carboxylate (3a)
O._~ 98% yield. 'H NMR (400 MHz, CDCl;) § 7.03 (d, J = 8.6 Hz, 2H), 6.82 (d, ) = 8.6
3 Hz, 2H), 4.16 (q, J = 7.1 Hz, 2H), 3.78 (s, 3H), 2.48 (ddd, J = 10.3, 6.6, 4.4 Hz,
MeO 1H), 1.87 —1.77 (m, 1H), 1.55 (dt, J = 9.6, 4.9 Hz, 1H), 1.35 — 1.20 (m, 4H). 3C
NMR (100 MHz, CDCl;) 6 173.6, 158.3, 132.1, 127.4, 113.9, 60.6, 55.3, 25.6, 23.9, 16.7, 14.3.

NMR data in agreement with those reported in the literature.*>!

Ethyl 2-(2-methoxyphenyl)cyclopropane-1-carboxylate (3b)
O._~ 'H NMR (400 MHz, CDCl3) & 7.23 — 7.16 (m, 2H), 6.95 — 6.82 (m, 2H), 4.20 (q, J =
i 7.1 Hz, 2H), 3.85 (s, 3H), 2.76 (ddd, J = 9.2, 6.8, 4.5 Hz, 1H), 1.87 (dt, J = 9.4, 4.9 Hz,
OMe 1H), 1.57 (dt, J = 9.4, 4.7 Hz, 1H), 1.35 - 1.27 (m, 4H). 13C NMR (100 MHz, CDCl5) &
173.8,158.2,128.3, 127.4, 125.8, 120.3, 110.3, 60.4, 55.4, 22.7, 21.1, 15.7, 14.2.

NMR data in agreement with those reported in the literature.
Ethyl 2-(4-chlorophenyl)cyclopropane-1-carboxylate (3c)
O_~ 15%yield. 'H NMR (400 MHz, CDCl5) § 7.22 (d, J = 8.4 Hz, 2H), 7.01 (d, J = 8.4
i Hz, 2H), 4.16 (g, J = 7.1 Hz, 2H), 2.48 (ddd, J = 9.8, 6.4, 4.4 Hz, 1H), 1.85 (dt, J =
cl 9.0, 4.9 Hz, 1H), 1.59 (dt, J = 9.5, 5.0 Hz, 1H), 1.34 — 1.14 (m, 4H). 3C NMR (100
MHz, CDCl;) 6 173.0, 138.6, 132.1, 128.5, 127.5, 60.7, 25.4, 24.1, 16.9, 14.2.

NMR data in agreement with those reported in the literature.[®!
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Ethyl 2-(phenyl)cyclopropane-1-carboxylate (3d)
O~ 8% yield. 'H NMR (400 MHz, CDCls) & 7.35 — 7.00 (m, 5H), 4.17 (q, J = 7.1 Hz, 2H),
o 2.51 (ddd, J = 10.2, 6.3, 4.3 Hz, 1H), 1.90 (dt, J = 9.3, 4.7 Hz, 1H), 1.59 (dt, J = 9.7,
4.9 Hz, 1H), 1.34 — 1.25 (m, 4H). 13C NMR (100 MHz, CDCl;) 6 173.4, 140.1, 128.5,
126.5, 126.2, 60.7, 26.2, 24.2, 17.1, 14.3.

NMR data in agreement with those reported in the literature.*>!

0 Ethyl 2-(p-tolyl)cyclopropane-1-carboxylate (3e)

1H NMR (400 MHz, CDCl;) § 7.07 (d, J = 7.8 Hz, 2H), 6.97 (d, J = 8.0 Hz, 2H), 4.14
(9,/ = 7.1 Hz, 2H), 2.46 (ddd, J = 9.6, 6.5, 4.2 Hz, 1H), 2.29 (s, 3H), 1.84 (dt, J =
8.4, 4.7 Hz, 1H), 1.59 — 1.48 (m, 2H), 1.25 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz,
CDCl;3) 6 173.5, 137.1, 136.1, 129.1, 126.1, 60.6, 25.9, 24.0, 21.0, 16.9, 14.3.

o

NMR data in agreement with those reported in the literature.!

o Ethyl 2-(o-tolyl)cyclopropane-1-carboxylate (3f)

'H NMR (400 MHz, CDCl3) & 7.16-7.08 (m, 3H), 7.02 —6.94 (m, 1H), 4.18 (d, J =
o™ 7.1 Hz, 2H), 2.50 (ddd, J=9.1, 6.8, 4.5 Hz, 1H), 2.37 (s, 3H), 1.79-1.75 (m, 1H),
1.58-1.53 (m, 1H), 1.31-1.26 (m, 1H), 1.27 (t, J = 7.2 Hz, 3H). 3C NMR (101 MHz,
cdcl;) 6 173.9, 138.0, 137.9, 129.8, 126.7, 125.9, 60.6, 24.6, 22.3, 19.5, 15.3,

14.3.

NMR data in agreement with those reported in the literature.

Ethyl 2-methyl 2-phenylcyclopropane-1-carboxylate (3g)

H NMR (400 MHz, CDCl3) 6 7.31-7.12 (m, 6H, cis- and trans-isomer), 4.16 (q, J =
o™ 7.1 Hz, 2H, trans-isomer), 3.80 (m, cis-isomer), 1.93 (dd, J = 8.3, 6.0 Hz, 1H, trans-

isomer), 1.87 (dd, J = 7.8, 5.4 Hz, cis-isomer), 1.74 (m, cis-isomer), 1.49 (s, 3H,

trans-isomer), 1.44-1.36 (m, 3H, cis- and trans-isomer), 1.27 (t, / = 7.1 Hz, 3H,
trans-isomer), 1.11 (dd, /= 7.7, 4.6 Hz, cis-isomer), 0.91 (t, /= 7.1 Hz, cis-isomer). 13C NMR (101 MHz, CDCl;)
6 172.2 (trans-isomer), 145.9 (trans-isomer), 128.8 (cis-isomer), 128.4 (trans-isomer), 128.1 (cis-isomer),
127.3 (trans-isomer), 126.6 (cis-isomer), 126.4 (trans-isomer), 60.5 (trans-isomer), 30.6 (trans-isomer),
28.5 (cis-isomer), 27.9 (trans-isomer), 20.8 (trans-isomer), 19.9 (trans-isomer), 14.4 (trans-isomer).

NMR data in agreement with those reported in the literature.!

=9.2,7.4 Hz, 1H), 2.00 (s, 3H), 1.88 (dd, J =9.2, 5.1 Hz, 1H), 1.67 (dd, J = 7.3, 5.2 Hz, 1H),
1.29-1.25 (m, 3H).

H o 2-ethyl 1-methyl 1-acetamidocyclopropane-1,2-dicarboxylate (3j)
\H/N o~ H NMR (400 MHz, CDCl;) 6 5.98 (s, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.73 (s, 3H), 2.73 (dd, J
0 O
OW 13C NMR (100 MHz, CDCl5) 6 171.3,170.4, 169.1, 61.4, 53.1, 39.6, 28.6, 22.9, 21.6, 14.1.

NMR data in agreement with those reported in the literature.l”]
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tert-Butyl 2-(4-methoxyphenyl)cyclopropane-1-carboxylate (3k)
o 80% yield. 'H NMR (400 MHz, CDCl;) & 7.02 (d, ) = 8.6 Hz, 2H), 6.81 (d, ) = 8.6
o Hz, 2H), 3.78 (s, 3H), 2.40 (ddd, J = 9.0, 6.4, 4.1 Hz, 1H), 1.75 (ddd, J = 8.1,
MeO 5.3,4.2 Hz, 1H), 1.51 —1.45 (m, 10H), 1.21 —1.13 (m, 1H). 3C NMR (100
MHz, CDCl5) & 172.7, 158.2, 132.5, 130.1, 127.2, 113.9, 55.3, 28.2, 28.0, 25.2, 24.9, 16.7.

NMR data in agreement with those reported in the literature.[8!

Benzyl 2-(4-methoxyphenyl)cyclopropane-1-carboxylate (3l)

O._Ph 97%yield. *H NMR (400 MHz, CDCl;) 6 7.39 — 7.32 (m, 5H), 7.03 (d, J = 8.6
A Hz, 2H), 6.82 (d, J = 8.6 Hz, 2H), 5.16 (s, 2H), 3.78 (s, 3H), 2.53 (ddd, J =
MeO 9.1, 6.6, 4.2 Hz, 1H), 1.89 (ddd, J = 8.1, 5.2, 4.1 Hz, 1H), 1.60 (dt, J = 9.4,

4.6 Hz, 1H), 1.28 (ddd, J = 8.0, 6.5, 4.4 Hz, 1H). 13C NMR (100 MHz, CDCl;) 6 173.4, 158.3, 136.0, 131.9,
130.3, 128.6, 128.2, 128.2, 127.4, 113.9, 66.5, 55.3, 25.9, 23.8, 16.9.

NMR data in agreement with those reported in the literature.l®!
Published 'H-NMR data of compounds 3h and 3i was used as reference for catalysis.[1011]
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Table SI1: Micelle accelerated catalytic cyclopropanation with neutral and anionic iron porphyrin

catalysts

Reaction conditions unless stated otherwise: 75 ymol 1a (final concentration 7.5 mM), 2 eq 2a, 10 mL
H>0, room temperature. All reactions were performed in duplo. Room temperature (RT) is defined as 20-

25°C.

Entry Catalyst Surfactant Time (h) 3a (%)
1 - 10 mM SDS 40 -

2 1 mol% C4 - 1.5 29+3
3 1 mol% C4 10 mM SDS 1.5 33+2
4 10 mol% C4 10 mM SDS 1.5 32+1
5 1 mol% C4 20 mM SDS 1.5 <5

6 1 mol% C4 20 mM DTAB 1.5 5414
72 1 mol% C4 13 mM TPGS-1000 1 9+2

8 1 mol% C4 20 mM TPGS-1000 1 17114
9 1 mol% C5 - 1 <5

10 1 mol% C5 10 mM SDS 2 1541
11 1 mol% C5 20 mM DTAB 1 1842
120 1 mol% C5 - 1 <be
130 1 mol% C5 20 mM DTAB 1 <he
14 1 mol% C6 - 2 5+2
15 1 mol% C6 20 mM SDS 2 5+1

a) 13 mM is approximately 2% wt/v. b) 75 ymol 1¢ was used c) Product 3¢ was formed

R
R @ R
C4,R= HO o

HO O

R
e5R= @803_ c6

'L+/ - H{O\/?ZZO © °
W < Br o 3

D-a-tocopherol polyethylene glycol 1000 succinate
dodecyltrimethylammonium bromide (DTAB) (TPGS-1000)
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Table SI2: Additional data for the micelle accelerated catalytic cyclopropanation with C3 as catalyst
Reaction conditions: 75 ymol 1a (final concentration 7.5 mM), 2 eq 2a, 10 mL H,0O, C3 as catalyst. All
reactions were performed in duplo. Room temperature (RT) is defined as 20-25°C.

Entry % C3 Surfactant Temperature (°C) Time (h) 3a (%)
1 1 - RT 1 1312
2 1 1 mM SDeS RT 1 4110
3 1 20 mM SDeS RT 1 3245
4 1 20 mM STS RT 1 1711
5 1 5 mM SDS RT 1 23+3
6 1 10 mM SDS RT 1 60+7
7 1 15 mM SDS RT 1 92+3
8 1 20 mM SDS RT 1 98+2
9 1 25 mM SDS RT 1 817
10 2 10 mM SDS RT 1 3115
11 20 10 mM SDS RT 1 -

12 0.5 10 mM SDS RT 1 6216
13 0.5 20 mM SDS RT 1 59+11
14 0.1 10 mM SDS RT 1.5 8+1
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SI3: Characterization of C1

UPLC-TOF

438087_RVM_Org1_073_b1prec2
438087_EP_R1_0504 2: Diode Array
| Range: 2.668
2.0
= ]
< 19
1) 1.64
o.oﬁ....
10.00 20.00 30.00 40.00
438087_EP_R1_0504 1: TOF MS ES+
100, 094 TIC
] 1.63e6
<2
| ff 1970 2481
0 e e e Time
10.00 20.00 30.00 40.00
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SI3: Characterization of C1

UPLC-TOF

438087_RVM_Org1_073_b1prec2
438087 EP _R1 0504 472 (0.915) Cm (439:522) 1: TOF MS ES+
239.09
100 Gl 5.56e6
364.63
365.13
0/0\
365.63
365.88
‘ 372.63
0 ,:%;E? o T3025 S m/z
500 1000 1500

S11



SI3: Characterization of C1

UPLC-TOF

438087_RVM_Org1_073_biprec2
438087 EP_R1_0504 472 (0.915) Cm (439:522) 1: TOF MS ES+
239.09
100 ® 5.56€6
18308 |244.44 30463
| 365.13
%\
238.42
183.05|244.64 365.63
183.33
244.77
183.43|[ 244.84357-12 |y o0
| 182 58 250.43
372,63
o P M N e moas s
200 300 400 500 600 700 800
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S13: Characterization of C1
UV/Vis spectroscopy
0.01M aqueous HCl, 25°C, 1.40 uM

01
015 |
[ |
|
| 1
|
|I |
DAl | |
ARE |
| |
0.0s5f
o .I 1 L
220 300 400 500 600 704
Wawzlength [nm]
[Serments] EF R1_0504 LV we
rams EF Ri_0504 LW
Samplz Y R _0504 |
Lizar
[PMageeT=m=n Informatian]
Pt Hame of Groni
Woreme | g i g
Zarial No. AD4E1122
Acessay NCR-TOS
Acceesry 3M  BOC32611CL [D=taliad Infarmatian]
2gstion 3 Cresson date L2017 343 PM
Call Lan 1mm
T E=Hc Dotz amay fype  Lineardats amay
Horizomial s Wawelengin [re]
Pholomeatric Mod2  Abe ertla ais AnE
Ii3Eursmen range 700 - 220 m Etart TOO mmy
Dalz 1nm End 220 rm
Eand widh{Lhvae) 0.2 nm Dt Interval 1nm
Rasponse Diata poirte 481
Scm& 200 nm'min
Source Changs 3=0nm
Light Saurce Cea
Fitr Exchangs
. Satins
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Sl4: Characterization of C2

UPLC-TOF

438087 _EP_R20
438087_EP_R20 2: Diode Array
‘ Range: 1.93
= |
> 1.0
111.38
-0.00 10.00 20.00 30.00 40.00
438087_EP_R20 1: TOF MS ES+
100 TIC
] 7.58e5
<2
| ﬁr.mo 27.99 ]
- Time
-0.00 10.00 20.00 30.00 40.00
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Sl4: Characterization of C2

UPLC-TOF

438087 _EP_R20
438087 EP_R20 457 (0.887) Cm (443:504) 1: TOF MS ES+
243.74
0/0\
364.61
365.11
421.61
422 .11
422 61
0 % Il . 276 paa B e
500 1000 1500
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Sl4: Characterization of C2

UPLC-TOF

438087 _EP_R20
438087 EP _R20 457 (0.887) Cm (443:504) 1: TOF MS ES+
100- 24241 2.95e6
243.74
se 183.06
364.61
243.95 —
244,08
244.15 ‘2161
244.42 422.11
358 61 422 .61
N | a4l [, 7860 37158  Ba4z 8912
200 400 600 800 1000
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Sl4: Characterization of C2
UV/Vis spectroscopy

0.01M aqueous HCl, 25°C, 0.35 uM

0.13
b
|
|
|
1
|
i|
0.1+
l
|
|
|
|
|
F o
|
|
Abs I|
I|
|
0.05- \
1
\
D i | L L 1 L | i
200 300 400 500 600 700
Wavelength [nm)]
[Comments] Fe{CI)TM-3-PYP_2-1.jws
‘Sample name Fe{Cli)TM-3-PYP_2
Comment
User
DiassRrement Information]
t Name  g@miglitsity of Groningen
Model Name V-660
Serial No. AD14161152
Accessory NCP-706
Accessory SIN 8003261104 [Detailed Information]
Position 2 Creation date 8/2/2017 10:07 AM
Cell Length 1mm
Temperature 2500C Data array type Linear data array
Horizontal axis Wavelength [nm]
Photometric Mode Abs Vertical axis Abs
Measurement range 700 - 200 nm Start 700 nm
Data pitch 1nm End 200 nm
Band width{Uvvis) 0.2 nm Data interval 1nm
Response Medium Data points 501
Scanning speed 400 nmémin

Source Change 345 nm

Light Source D2/WI1
Filter Exchange Step
Correction Baseline
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Characterization of 1j
H-NMR

SI5

il

—6.60

5.88
5.88

L

a

1.01—=x

1.4

12

6
f1 (ppm)
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SI5: Characterization of 1j
13C-NMR
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tion of 1j

1za

Characteri

SI5

HRMS

Measured

Calculated

RVM_Org1_001

144.06539

100+

90

._mm.o,mhm‘_
|

102.05474 |

87.08025 ,

166.04735

182.02119

|G 240.08397

309.10586

385.12842 419.31435

469.32715

535.38881

|
144.06552

I T
300
m/z

T e
150 200 250

e
350

g
400

i i
450

i
500

™
550

NL:

579E6
RVM_Org1_001#12-
38 RT:0.31-1.05
AV 27 T.FTMS +p
ESIFull ms
[50.00-550.00]

NL:

9.26E5
CgH1g NOa:
CeH1g N1 03
pa Chrg 1

S20



Measured

Calculated

Characterization of 1j

HRMS

RVM_Org1_001

H (0]
166.04735 N NL:

1005 /__\ o gl 420E6

] RVM_Org1_001#12-
90 o 38 RT:0371-1.05

] AV:27TT:FTMS +p
80 ESIFull ms

] [50.00-550.00]
70
60
50
404
304
204
109

= 167.05050

016147172 16303893 165.62141 | | 168.05133 17011763 171.14910 17213273 17394551

166.04746 NL:

1005 9.26E5
907 CegHg NO3 Na:

7 CeHgN1O3 Naq
807 pa Chrg 1
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60
50
40
30
20
104 167.05082

= 168.06171 169.05506 171.05931 172.06267
O\,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,__,,,,___.,,,__,,,___,,,_._,,,,,,,,,,_,,,,

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
m/z
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Sl6: Characterization of 3a
IH-NMR

b va3 dJ d3
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Sl6: Characterization of 3a
B3C-NMR

g
(=}
N
gl
o =
N
S -
2 | = I—a O\
= =
g /N
b | W j=3
= ey
1 4 —173.55
< |\~
& -~
ol [~}
> o) /
- o et =Y
=} \ —15831
= ] 20
S t
= | =0
8 : &
- : —13207
w -
= —12735
—
N~ =
=] -
1 = —113.89
-
=
—
s
o 0
o=
38
o =
o
o |
o
~
o
o : —60.62
1 —55.30
S
o
£ | =
o
w
o
) 25,61
~23.85
N
o
—16.72
1 ~—14.26
e el
o
o
L =
[=]
y T ¥ I 3 T Y T ¥ T X T x T S T % T ¥ T ¥ T Y T ¥ T » T ¥ T ¥ T ki T ks T
S e 2 = = [ I w bt &+ ha o) Al & o N by fad
th o (&, o 5] o (5, o 5] o [&] o 54 o %] o v o

523



SI6: Characterization of 3a
From described synthesis
HPLC

SHIMADZL
: LabSolutions

=Sample Information>

Sample Mame:
Sample ID

Data Filename
Methed Filename

Analysis Report

. Cp_reference
. Cp_reference
: Cyclopropanation_reference.lcd
:C1100_0 140 min fl 0.5.lcm

Eatch Filename  : 20170518a.lch
Wial # 2143
Injection Volume 3 ul

Drate Acquired
Date Processed

$ 982017 5:01:12 PM
D9Me2017 72115 PM

Sample Type
Level
Acquired by
Processed by

- Unknowm

- 20

- System Administrator
- System Administrator

<Chromatogram:
malLl
] FOA Mulfi 1 220nm.4nm
o i
g’ o
750 ®
Trans
500
250
G ]
T T T Tl T M L N C R [T
0 25 50 75 100 125
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SI6: Characterization of 3a
From micellar catalysis

HPLC

1-8-2017 10:02:55 Page1/1

Analysis Report

<Sample Information>
Sample Narme CEDA

Sample ID

Data Filename  © EDA.lcd
M ethod Filename  C1100_0 140 minfl 0.5 1cm

Bateh Filename 20170731 .0ch
i :1-60

Wial # ] Sample Type : Lnknonwn
Injection Volume 10 UL
Date Acguired CEMI20TT 32328 A Acguired by : Systern Administrator
Date Processed  : BMF2017 54329 AM FProcessed by : Bystemn Administrator
<Chromatogram>
mAL
i E POA MUt 1 229nm 4nm|
1 g &
1500+ &
1000—_
SDD—_ o
| ) %
] = B
D_ fr\ /\"'-—._
-————— 7T T[T
0 25 50 75 100 125
min
<Peak Table>
DA Ch 2290m
Peak# et Time Area Height Conc. it Wl ark MNarre
1 42 754 | 357048364 1838477 0,000
2 57,108] 379243522 1509288 0,000
3 B0 814] 3ABT09Z5 206543 0.0oo
A1 108,397 36128046 Y7H32 0,000
Tota 209050907 3652129

DAData 201 Ngroup RoelfesiEhider_s3333434 438087201707 3NEDA led

525



SI7: Characterization of compounds from micellar catalysis

3b, 'H-NMR
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SI7: Characterization of compounds from micellar catalysis
3b, 3C-NMR
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SI7: Characterization of compounds from micellar catalysis

3¢, 'H-NMR
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SI7: Characterization of compounds from micellar catalysis
3¢, 13C-NMR
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SI7: Characterization of compounds from micellar catalysis
3d, *H-NMR

€l

el

1T
1

01

(43
(13

/N
\ /

©

Nt
\/

o —=

N
~o

8

€D

6.68—]

(wdd) 14
9
1

2.00—=x

{1 1.00—=

1.02-/I

1.21-=x
4.20-\5:

S ¥a3 dd d3

s

7 sual

r7.29
|7.28
-7.28
-7.27
-7.22
7.21
/-7.21
£_7.20
\-7.20
\7.18
-7.18
L7.11
-7.10
L7.00
L7.00

Y Vi

4.19
4.18
4.16
4.14

2.54
253
2.52
251
2.50
2.50
2.49
1.92

.1—1.91

\1.91

L 1.90

- 1.90

1.80

L1.89

L 1.88

L 1.62

L 1.61

L 1.50

L 1.58

1.57

1.30

L1290

L1.28

L1.28

L1.26

L

S31



SI7: Characterization of compounds from micellar catalysis
3d, 3C-NMR
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SI7: Characterization of compounds from micellar catalysis

3e, 'H-NMR
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SI7: Characterization of compounds from micellar catalysis

3e, 13C-NMR
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SI7: Characterization of compounds from micellar catalysis
3f, 'H-NMR
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SI7: Characterization of compounds from micellar catalysis

3f, 13C-NMR
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SI7: Characterization of compounds from micellar catalysis
3g, 'H-NMR
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SI7: Characterization of compounds from micellar catalysis
3g, 13C-NMR
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SI7: Characterization of compounds from micellar catalysis

3j, TH-NMR
N
; -
&
o4 w ()
el IS =={<
] -
T\"/
2 =N\
/ Y =20
] go—a [/
/ N\ "0
o s0—= 30\
1S} - o)
&
o
o -
< d
2| i
=
SoH ogx  —- — —598
3
o
i 418
416
1971 — 4,14
+ o 4.12
285—= r —3.73
w 4 2.75
PR . - &z
1 271
2.00
to o 3.00~ 1.90
1.09-= — 189
1.40-~= A—— 1.88
1 187
6.83= e 160
| 167
- %— 167
165
1 1.29
127
o | L 1.26
;. >
i
&

05
o
05-
001
0514
00¢+
052+
00¢
05
00
05
005
055
009
059
nns-

S39



SI7: Characterization of compounds from micellar catalysis
3j, 3C-NMR
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SI7: Characterization of compounds from micellar catalysis

3k, tH-NMR
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SI7: Characterization of compounds from micellar catalysis
3k, 13*C-NMR
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SI7: Characterization of compounds from micellar catalysis
3l, *H-NMR
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SI7: Characterization of compounds from micellar catalysis

31, 13C-NMR
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SI8: Example 'H-NMR spectra from micellar catalysis

20 mM SDS, 1 mol% €3, 75 umol 1a (Table 1 entry 7)
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SI8: Example 'H-NMR spectra from micellar catalysis

20 mM SDS, 1 mol% €3, 75 umol 1i (Table 2 entry 11)
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