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1 The two-chamber reactors

Figure S1-1. A small two chamber reactor (A, Viotas = 10-12 mL), an intermediate-size two-chamber reactor (B, Viotas = 100-110
mL) with GL14 hollow cap, PTFE disk and septum assembly, and a large two-chamber reactor (C, Viotal = 400—425 mL). Invented
by the Skrydstrup group.?
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2 Optimization of reaction parameters for activated substrates

Pd cat. x mol% CO,Me

CO,Me 5 B(OH), o
N M o, ©/ ligand (1.2x mol%)
OSO,F 3 Ph

y mol% N1 or N2

H Z equiv base nBu
1a 2a 3a solvent ([1a])
0.40 mmol a equiv b equiv t°C, 4h
iPr iPr pC
7 7 ‘ O Y2
N1 N2 COX ! X-Phos o O
(NBE) Endo/exo 5:1

Table S1. Optimization of reaction conditions. Groups of directly comparable single-variable changes are shaded accordingly.

Entry a b Pd cat. X Ligand y Base (z) Solvent [1a], M | t,°C Yield
1 2.00 | 1.20 Pd(OAc), 5 — 100 (N1) K,COs3 (6.0) DMEF 0.20 100 35%
2 2.00 1.20 Pd(OAc), 5 — 100 (N1) K,CO3 (6.0) DMF 0.20 90 46%
3 2.00 1.20 Pd(OAc), 5 — 100 (N1) K,CO3 (6.0) DMF 0.20 80 65%
4 3.00 | 1.20 Pd(OAc), 5 - 100 (N1) K,COs3 (6.0) DMF 0.20 80 57%
5 1.50 1.20 Pd(OAc), 5 — 100 (N1) K,CO3 (6.0) DMF 0.20 80 69%
6 1.50 | 1.20 Pd(OAc), 5 - 100 (N1) K,COs3 (6.0) DMF 0.20 70 74%
7 1.50 | 1.20 Pd(OAc); 2 — 100 (N1) K,CO3 (6.0) DMF 0.20 70 59%
8 1.50 | 1.20 Pd(OAc), 5 - 100 (N2) K,COs3 (5.0) DMF 0.20 70 49%:2
9 1.50 1.20 Pd(OAc), 5 — 100 (N1) K,CO3 (6.0) DMAc 0.20 70 65%
10 1.50 | 1.20 Pd(OAc), 5 - 100 (N1) K,COs3 (6.0) NMP 0.20 70 60%
11 1.50 1.20 Pd(OAc), 5 — 100 (N1) K,CO3 (6.0) MeCN 0.20 70 4%
12 1.50 1.20 Pd(OAc); 5 — 100 (N1) K,CO3 (6.0) GVLP 0.20 70 0%
13 1.50 | 1.20 Pd(OAc), 5 - 100 (N1) K,COs3 (6.0) DMF 0.20 60 61%¢
14 1.50 1.20 Pd(OAc); 5 - 100 (N1) K,CO3 (6.0) DMF 0.20 50 10%:¢
15 1.50 | 1.20 Pd(OAC), 5 - 100 (N1) | Cs,COs (6.0) DMF 0.20 70 68%
16 1.50 1.20 Pd(OAc), 5 - 100 (N1) KOAc (6.0) DMF 0.20 70 26%
17 1.50 | 1.20 Pd(OAc), 5 - 100 (N1) TEA (6.0) DMF 0.20 70 0%
18 1.50 1.20 Pd(OAc), 5 - 100 (N1) | BusNOAc (6.0) DMF 0.20 70 0%
19 1.50 | 1.20 | Pd/C (10%) 10 — 100 (N1) K,CO; (6.0) DMF 0.20 70 5%
20 1.50 1.20 Pd(PPhs)s 5 — 100 (N1) K,CO3 (6.0) DMF 0.20 70 0%
21 1.50 1.20 Pd(OAc); 5 - 100 (N1) K,CO3 (6.0) DMF 0.50 70 64%
22 1.50 | 1.20 Pd(OAC), 5 - 50 (N1) K,COs3 (6.0) DMF 0.50 70 78%
23 1.20 1.20 Pd(OAc), 5 — 50 (N1) K,CO3 (6.0) DMF 0.50 70 81%
24 1.20 | 1.20 Pd(OAc), 5 - 50 (N1) K,COs (6.0) DMF 1.00 70 54%
25 1.20 1.20 Pd(OAc), 5 - 25 (N1) K,CO3 (6.0) DMF 0.50 70 76%:¢
26 1.10 | 1.20 Pd(OAc), 5 — 50 (N1) K,COs3 (6.0) DMF 0.50 70 79%
27 1.20 | 1.25f Pd(OAc), 5 = 50 (N1) K,CO3 (6.0) DMEF 0.50 70 82%
28 1.20 | 1.25f Pd(OAC), 7.5 — 50 (N1) K,COs (6.0) DMF 0.50 70 83%e
29 1.20 | 1.25f Pd(OAc), 5 X-Phos 50 (N1) K,CO3 (6.0) DMEF 0.50 70 74%

3Complicated purification. Py-valerolactone. Reaction conducted for 8 hours. 92-Carboxymethylbiphenyl was formed
exclusively. ¢Sharply increased amount of 2-Carboxymethylbiphenyl. fThe amount was increased to ensure complete

conversion over multiple repetitions. €The increase in yield was insufficient to justify the 50% increase in catalyst loading.
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NMR spectra of the synthesized compounds

3

1,1’-sulfonyldiimidazole

3.1

OQH €9'T —
(e
e
(e
e
€0ad 9z'L
€L
€L
€L \
€L
€0'8
vosN
v0'8
v0°8 ©
-
~N
(ve—
(ve— ~
LTL— - —
(v~ - N
(=)
“
~N
Z s =
1€~ =
A\ \\ €L N
1L~
zZ
OL 7
)
N o
- &
0"\ C
zZ m
<
A/I/V @
= €08 —
08 ~
v0'g — T
g — S
+0'8 b

00T

01

ppm

€10aD 0042 —

LT —

50

110

9€"CET

6b9ET

T
140

T
190

210

ppm

S4



Fluorosulfates 1a-1u
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