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Table S1. Crystallographic data and refinement parameters for complexes 1-3

1 2 3
formula C32H46CIN2Sc CssHsiN2Sc C36Hs3N20Sc
fw 539.12 544.73 574.76
cryst syst. Monoclinic monoclinic Monoclinic
space group C2/c P2i/c P1
a, A 21.8616(4) 9.1042(3) 9.7178(2)
b, A 14.2799(2) 13.1594(4) 21.5807(4)
c, A 22.0903(4) 27.6815(8) 15.8692(3)
a, deg 90 90 90
B, deg 117.5520(10) 92.220(2) 92.7390(10)
y, deg 90 90 90
v, A3 6114.09(19) 3313.92(18) 3324.24(11)
Z 8 4 4
Deated, (g/cm?) 1.171 1.092 1.148
F(000) 2320 1184 1248
T(K) 170(2) 170(2) 170(2)
0 range(deg) 3.382 to 54.941 3.236 to 54.946 3.009 to 54.958
no. of refns collected 31861 27008 35931
no. of unique refns 5721 6246 12198
no. of OEZ?I;;fHS (> 5457 5535 10803
No. of params 335 353 748

Final R, Ry, (I > 20(I))

Goodness-of-fit on F?

Apmax, min, GA_3

0.0460, 0.1169
1.029

0.483, -0.355

0.0393,0.1065
1.064

0.284, -0.393

0.0420, 0.0941
1.024

0.208, -0.322
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Fig. S2 BC{*H} NMR spectrum of 1 (100 MHz, THF-ds, 25 °C).
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Fig. S4 BC{*H} NMR spectrum of 2 (100 MHz, CeDs, 25 °C).
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Fig. S10 Variable-Temperature *H NMR spectra of 3 (400 MHz, CsDs) (313 ~ 343 K).
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Fig. S13 Expansion plots of the 1*C INADEQUATE spectrum (126 MHz, C¢Ds, 25 °C) for 3, optimized for J = 3 Hz.
Sls



C32 C32 C31

94 92 90 88 86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52

Fig. S14 Expansion plots of the *C INADEQUATE spectrum (126 MHz, C¢Ds, 25 °C) for 3, optimized for J = 15 Hz.
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Fig. S15 'H NMR spectrum of 2,2,3,3-tetradeuteriocyclopropanecarboxylic acid (400 MHz, CDCls, 25 °C).
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Fig. S16 2H NMR spectrum of 2,2,3,3-tetradeuteriocyclopropanecarboxylic acid (60 MHz, CHClIs, 25 °C). CDCl; as the reference.
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Fig. S17 2H NMR spectrum of 2,2,3,3-tetradeuteriocyclopropyl lithium (60 MHz, THF, 25 °C). THF-ds as the reference.
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Fig. S20 '"H NMR spectral monitoring of the thermolysis of 2-ds into 3-d4in THF-ds/CeDs at 65 °C in 24 h (400 MHz, 25 °C).
S22



~
g & 9
= = <
| |
W
' 1
N\ N
Sc\
THF
P
dg
3-d,
|
|
|
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
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1
f1 (ppm)

Fig. S21 2H NMR spectrum of the thermolysis product of 2-ds in THF/CsHe (60 MHz, CsHs, 25 °C). CsDs as the reference.
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Fig. S23 2H NMR spectrum of 1-monodeuteriocyclopropy! lithium (60 MHz, THF, 25 °C). THF-ds as the reference.
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Fig. S25 2H NMR spectrum of 2-d2 (60 MHz, CeHs, 25 °C). CsDs as the reference.
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Computational data.

1- Cartesian coordinates and SCF energies of optimized structures.

- Complex 3 (E(RPBE1PBE) = -1632.74893187 au)

21

(=)W N e) NN e e Mo e M) N e e e M) S e N e e Ne) Wiie ) Wi e) Wi e) N e NN Ne N e e N o) Mo e N RN lie o)

3.182327000
4.049329000
1.091205000
2.468938000
-1.306419000
0.085005000
0.225649000
1.366607000
1.279693000
0.812096000
1.104482000
0.844476000
0.330553000
0.078900000
0.310161000
0.038133000
1.083251000
-1.374300000
1.694385000
2.539904000
0.629911000
3.568328000
3.660853000
4.780304000
5.782692000
5.690957000
4.590666000
4.460887000
4.540772000
5.439577000
2.591941000
1.626114000
3.183855000
5.338145000
3.933649000

9.068363000
7.261707000
8.800512000
10.995189000
9.231697000
9.678305000
11.010492000
11.645147000
13.140334000
7.483440000
7.154480000
5.854090000
4.890200000
5.217681000
6.510067000
6.825135000
6.174948000
6.424213000
8.193512000
7.587195000
9.117649000
11.685793000
11.827576000
12.488133000
12.967402000
12.785118000
12.139210000
11.856597000
10.340522000
12.647323000
11.273509000
12.360304000
10.532614000
8.889845000
8.312205000

8.301474000
9.337356000
8.863871000
7.579076000
9.186533000
8.816726000
8.423051000
7.885734000
7.721396000
9.317513000
10.664080000
11.103332000
10.238200000
8.911681000
8.427240000
6.967362000
6.059525000
6.541810000
11.602133000
12.717294000
12.197343000
6.997910000
5.601089000
5.081675000
5.916217000
7.295236000
7.859990000
9.343536000
9.581167000
10.204943000
4.677306000
4.200187000
3.479413000
6.268049000
6.386848000
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1.091491000
0.124223000
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7.423778000
7.275359000
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8.480625000
9.254349000
9.465493000
6.777113000
6.995070000
10.145033000
10.032594000
12.339576000
13.735696000
12.450965000
12.176533000
13.152257000
13.478654000
12.619851000
9.778053000
10.020355000
11.219525000
13.142078000
11.933692000
12.846808000
10.545890000
13.523413000
13.453353000
13.612977000
11.636976000
8.581434000
10.093852000
8.645105000
5.330658000
6.852507000
6.770177000
6.540457000
5.078051000
6.411834000
7.914723000
4.454031000
3.878308000
5.582806000
9.822880000
9.712422000
8.537196000

6.129670000
10.171382000
10.551931000

9.306916000

8.901444000

5.481723000

7.172841000

5.389013000

6.921146000

5.139018000
10.644155000

9.444307000
10.013897000
10.040210000
11.268700000

9.635070000

7.939485000

5.490452000

4.000950000

3.795522000

2.916748000

2.778862000

3.639231000

3.533255000

5.037076000

5.267875000

6.969746000

7.469182000

8.682772000

8.530338000
10.071421000
9.364466000
8.361158000
6.549079000
7.204059000
5.516708000

6.288475000

6.165905000

5.003609000

6.843807000

8.233377000
10.600827000
12.139563000
12.905958000
11.426093000
12.742801000

S31



S g A G CH G VG Y ey

3.093792000
1.920473000
3.268416000
2.358920000
6.065238000
5.037354000
6.504550000
4.836751000
5.744134000
4.715595000
3.581781000
2.848726000

8.379217000
7.073499000
6.859708000
8.831778000
7.682502000
7.946076000
5.625752000
5.553346000
5.121469000
4.040099000
5.939492000
5.575657000

13.243664000
13.469506000
12.331100000
10.995524000
9.586247000
11.019062000
10.804311000
11.422446000
8.521250000
9.491023000
7.819130000
9.415975000

- Complex 2 (E(RPBEIPBE) = -1518.48876008 au)
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-0.069890000
1.080093000
1.700006000
-1.290668000
-0.661718000
-3.104926000
-2.148191000
-3.081015000
2.960653000
2.083558000
3.136486000
-0.001386000
2.656057000
5.655947000

1.429073000
0.072532000
-0.421886000
-1.915294000
-2.562943000
-2.599932000
2.831875000
3.338174000
3.998563000
-0.679606000
0.661416000
0.575376000
-3.174144000
-3.748561000
-3.849152000
-4.096401000
-2.761798000
-3.037489000
-2.477887000
-1.911398000
-3.594093000
-0.987437000
1.405033000
3.081386000
-2.287954000
2.225462000
3.345894000
4.324584000
4.529748000
3.876555000
2.620824000
4.107761000
-1.343230000
0.694667000
1.022679000
0.846770000
1.161879000
-1.219828000
-0.533053000
0.520345000
0.918326000
-0.085565000
-0.832345000
-0.607803000
-2.076654000
-2.573339000

-0.862419000
-0.629992000
-0.153986000
0.001788000
-1.367090000
0.757557000
-0.019021000
1.419072000
-1.000142000
-2.701594000
-2.699596000
-3.182539000
-0.010138000
1.203278000
1.102431000
0.100881000
1.121519000
-0.484173000
-2.610115000
-2.412709000
-2.001712000
-1.364131000
-1.291837000
-0.370102000
0.057980000
0.851803000
-1.359200000
-0.708025000
-0.062042000
1.747233000
2.709787000
2.283691000
-3.505764000
-4.249597000
-2.574532000
-3.409392000
-1.741622000
2.466773000
3.814414000
2.712884000
2.680748000
3.874927000
2.638669000
3.493381000
0.582344000
0.193095000
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4.894562000
4.465188000
4.251948000
3.110107000
2.522743000
5.807478000
6.134873000
4.262735000
0.763959000
1.406178000
2.519451000
1.898467000
0.853288000
2.610078000
0.806690000
0.215372000
-1.095983000
-1.254869000
1.395886000
1.215810000

-2.126820000
-3.658526000
-2.472815000
-3.630936000
-2.084087000
-0.624716000
1.798697000
3.372220000
4.051962000
2.519574000
3.853702000
3.647448000
4.586763000
4.685952000
2.257486000
-3.830468000
-4.829793000
-3.231534000
-4.659627000
-3.060330000

1.734690000
0.933715000
-1.995727000
-1.255841000
-1.914251000
-0.828175000
-1.228683000
-0.873952000
1.508820000
2.126507000
1.733140000
-2.036117000
-0.947039000
-0.774537000
-0.239403000
-0.880720000
0.924402000
1.776023000
1.094922000
1.943928000
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2- Main NBO delocalizations (second order perturbation of the Fock matrix in NBO basis) for
complex 2.
As an assessment of the energies involved, the delocalization of 6-C-C and o-C-H are compared

to the delocalization of the o-C-C into the o-C-C* that are observed in any cyclopropyl
derivative.

B S

17 kJ/mol

G‘CH G-SCC*
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