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Figure S1. '"H NMR spectra (400 MHz) of 3-methoxyphenyl formate just after the addition of BCl5. Top to bottom:
—5°C, +7 °C, +25 °C. Theresonance at 7.26 ppm is due to chloroform.

J

e i A S e e e e L
60 50 40 30 20 10 ppm

Figure S2. 'B NMR spectra (96 MHz) of 3-methyoxyphenyl formate just after the addition of BCls. Top: -5 °C;
bottom: +13 °C.



180.7
e 18502
150.9
130.1
113.2
- 112.1
e 1072
555

e . , -

» U L

T l

150 100
PM

Figure S3. °C NMR spectrum (75 MHz) of 3-methyoxyphenyl formate in CDCl; a room temperature. The

resonance at 77 ppm is the solvent.
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Figure 4. HMQC NMR spectrum (75 MHz) of 3-methyoxyphenyl formate in CDCl; at room temperature.
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Figure S5. *C NMR spectrum (75 MHz) of 3-methyoxyphenyl formate in CDCl3, just after the addition of BCls, at
—10°C. Theresonance at 77 ppm is the solvent.

Figure S6. Time evolution over 17 hours of the ?H NMR spectra (61 MHz) of the 1-d-BCl; reacting system at +7
°C, adehydic region.
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Figure S7. *H NMR spectra (300 MHz) of 1-d at room temperature. Residual signal of non-deuterated sample (12%)
isvisibleat 8.31 ppm.
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Figure S8. IR spectrum of 3-methyoxyphenyl formate-1-d.

Table S1. Main IR absorption bands of 1-d.

v,emt %T  v,emt  %T

2945 94 1490 43
2835 95 1138 12
1734 55 1106 28
1694 41 1038 40
1606 46 764 47
1589 45 683 43
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Scheme S1. Final step of the synthesis of deuterated 3-methoxyphenyl formate-1-d, 1-d.
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Overlap of couplings

10 up T
with B and *'B Coupling with *'B

Coupling with *°B

Figure S9. Calculated lineshape of the aldehyde resonance of the final product 3. The experimental signal is shown
in Figure 4. The trace labeled “ Coupling with 'B” (I = 3/2, nat. ab. 80%) is obtained by overlapping four 1:1:1:1
Lorentzian lineshapes separated by 6 Hz on the x (frequency) axis with alinewidth of 15 Hz and an amplitude of 0.8.
The line labeled “ Coupling with *°B” (I = 3, nat. ab. 20%) is obtained by overlapping seven 1:1:1:1:1:1:1 Lorentzian
lineshapes separated by 2 Hz on the frequency axis (since y(*°B) is about 1/3 of y(*'B)) with alinewidth of 15 Hz
and an amplitude of 0.2. The Lorentzian function used is F(x) = 2AW/Tt[ (x-X;)? + W] where A is the amplitude, wis
the linewidth and x. the center of the Lorentzian curve. The thick line is the superposition of the traces
corresponding to coupling to 'B and '°B. Therefore alinewidth of 15 Hz is needed to reproduce the observed
lineshape, which is consistent with the small but non-negligible quadrupole moment of *°B and 'B. Isotope shifts
and the different linewidths of *H signals coupled to °B and *'B have been neglected.
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Figure S10. Time evolution, over 18 hours, of the 'H NMR (400 MHz) spectra of a mixture of phenyl formate and
BClzinaratio 1:1.2. T = 273 K. The signal at 9.70 ppm, attributed to formyl chloride, is clearly developing.
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3-Methoxyphenyl formate 1
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3-Methoxyphenyl formate-BCl;, O-acyl complex 1a
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3-Methoxypheny! formate-BCls, O-aryl complex 1b
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3-Methoxyphenyl formate-BCl;, O-Methoxy complex 1c

E (hartree): -1940.957963
0.965023
0.572065
-0.476843
-1.118932
-0.735948
0.301257
1.146060
2.220581
0.643414
1.804423
2.598825
1.023324
-1.981020
-1.500288
0.380244
1.771093
-1.230934
-1.932186
-0.765038
1.899740
2.533079
3.052869
1.920040

T IoD oD IOD DD D IDZOQQQQWmOoOoNOoONOoNMNMNMNMNNN
o

-0.
-0.
-0.
-1.
-1.
-0.

0.

1
-0.
-1.
-1.

0.

1.329185
-0.570270
1.730001
.534533

0
-2.
-2.
-0.
-1.

2

0.

2

069082
025330
826019
663183
726600
927266
761368

.572042

935119
493270
985724
815159

374312
280064
771060
420429

.103316

975721

.293545

-2.

-1.185629
-3.468932
-3.006252

1.
0

1
N W N BN

.534021
.861365
.302508
.420459
.088055
.678145
.786197
.399137
.667070
.031241
.306449

534721

155514

.383900
.769192
.339669
.116388
.289868
.026221
.639426

HzCO o)
| SR

BCl,

HzCO

1b

1c

BCls

O

S12



3-Methoxyphenol dichloroborate ester 2
E (hartree): -1366.817015

C 1.671303 2.204636 -0.344996
C 2.697569 1.333383 -0.061069
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H 1.866137 3.265483 -0.363887
H 3.695587 1.684392 0.144061
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3-Methoxyphenol chloroalkyl dichloroborate 4
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006573

000041

105119

195379

CH30 O\X<OBCE
H “c

CHZ0

TS42a

4
cl,
/B\
o (\O
H c
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Transition state TS$42b
E (hartree): -3346.611256, v;:-234.1 cm™

c 1.682389 -1.077566
c 0.367302 -1.372594
c -0.154044 -0.899969
C 0.577337 -0.146386
c 1.903035 0.141787
c 2.456663 -0.324845
0 -1.490658 -1.178373
c -2.675445 0.273763
Ccl -2.185720 1.006049
) 2.560367 0.872765
C 3.906950 1.183456
0 -2.465316 0.9274098
B -3.067201 0.538291
cl -2.160418 -1.152227
cl -2.584906 1.736776
Cl -4.835270 0.235858
H 0.159377 0.213734
H 3.481571 -0.112625
H 2.120918 -1.438655
H -0.245626 -1.961332
H -3.521484 -0.393949
H 4.234330 1.762154
H 4.514245 0.282024
H 4.025393 1.781058
B -1.906210 -2.206271
cl -3.522886 -2.849941
cl -0.669666 -3.424237

Transition state TS23
E (hartree): -1940.937633, v;: -322.9 cm*

c 1.579537 1.578699
c 2.804689 1.152673
C 2.939211 -0.137627
c 1.8400092 -0.950132
c 0.580589 -0.500100
C 0.425463 0.784609
0 -0.441520 -1.265432
c -0.824902 1.250927
0] -1.850131 0.647350
B -1.814368 -0.830058
Cl -2.567731 -0.789853
cl -0.909173 2.959317
cl -2.736845 -1.814088
H -0.461257 1.013080
H 1.473374 2.545988
H 3.690055 1.755024
0] 4.176152 -0.476075
H 1.902561 -1.924430
H -0.109129 0.832344
c 4.409643 -1.755003
H 5.475991 -1.813847
H 4.112752 -2.533386
H 3.879513 -1.885227

NWhHhWWwNDNDMNOORH OR B

e eolNeololNolNolNolNoN ol
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.661639
.374372
.814604
.698110
.390507
.207336
.080709
.959249
.489755
.300802
.066583
.014158
.318939
.781812
.550421
.168975
.622323
-0.
.578505
.035725
.866580
.921318
.990256
.163178
.012391
.565403
.407506

044602

.108785
.710251
.152676
.023152
.372245
.931220
.067390
.807509
.436064
.041767
.706488
.884288
.164154
.499281
.574474
.827344
.189814
.474765
.503196
.728632
.904349
.028565
.670360

B c.  C ik
ClLB B~c
CHs0 O, ZO
H ci
TS42b N
+
Cl
CH30 Oy
° B~ci
-0
H\‘ Cl
TS23

S15



Wheland intermediate 5
E(hartree): -1940.974533

QN

@]
T oD DQTDDOTDN D IDHQOHHFHFITOMNMMNMAOOQNAN

WWwubhoRrdWROo

.642090
.473619
.514663
.865706
.962184
.852320

.648844
.903792
.163112
.374207
.541071
.444715
.840504

.043726
.928699
.955124
.010895
.545311
.069174
.060067
.110172
.555010
.611294

-0.
-0.
-0.

0.
-0.
-0.
-0.

1
-0.
-0.
-1.

0

274704
161722
106740

.048408
.128526
.253657

.140562
.131466
.774010
.498935
.121776
.989196
.596291

.051884

041237
106404
334654
349526

.942422

457590
512430
364778

.411229

.418016
.661020
.821825
.407471
.658221
.774810

.231079
.390374
.512382
.362369
.575444
.336368
.064145

.130410
.480938
.076004
.378893
.486388
.407536
.788071
.040652
.109357
.262461
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