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1 The two-chamber reactors 

 

Figure S1-1. A small two chamber reactor (A, Vtotal = 10–12 mL), an intermediate-size two-chamber reactor (B, Vtotal = 100–110 
mL) with GL14 hollow cap, PTFE disk and septum assembly, and a large two-chamber reactor (C, Vtotal = 400–425 mL). Invented 

by the Skrydstrup group.2 
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2 Optimization of reaction parameters for activated substrates 

 

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)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 100 35% 

2 2.00 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 90 46% 

3 2.00 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 80 65% 

4 3.00 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 80 57% 

5 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 80 69% 

6 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 70 74% 

7 1.50 1.20 Pd(OAc)2 2 — 100 (N1) K2CO3 (6.0) DMF 0.20 70 59% 

8 1.50 1.20 Pd(OAc)2 5 — 100 (N2) K2CO3 (5.0) DMF 0.20 70 49%a 

9 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMAc 0.20 70 65% 

10 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) NMP 0.20 70 60% 

11 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) MeCN 0.20 70 4% 

12 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) GVLb 0.20 70 0% 

13 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 60 61%c 

14 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 50 10%c 

15 1.50 1.20 Pd(OAc)2 5 — 100 (N1) Cs2CO3 (6.0) DMF 0.20 70 68% 

16 1.50 1.20 Pd(OAc)2 5 — 100 (N1) KOAc (6.0) DMF 0.20 70 26% 

17 1.50 1.20 Pd(OAc)2 5 — 100 (N1) TEA (6.0) DMF 0.20 70 0% 

18 1.50 1.20 Pd(OAc)2 5 — 100 (N1) Bu4NOAc (6.0) DMF 0.20 70 0% 

19 1.50 1.20 Pd/C (10%) 10 — 100 (N1) K2CO3 (6.0) DMF 0.20 70 5% 

20 1.50 1.20 Pd(PPh3)4 5 — 100 (N1) K2CO3 (6.0) DMF 0.20 70 0%d 

21 1.50 1.20 Pd(OAc)2 5 — 100 (N1) K2CO3 (6.0) DMF 0.50 70 64% 

22 1.50 1.20 Pd(OAc)2 5 — 50 (N1) K2CO3 (6.0) DMF 0.50 70 78% 

23 1.20 1.20 Pd(OAc)2 5 — 50 (N1) K2CO3 (6.0) DMF 0.50 70 81% 

24 1.20 1.20 Pd(OAc)2 5 — 50 (N1) K2CO3 (6.0) DMF 1.00 70 54% 

25 1.20 1.20 Pd(OAc)2 5 — 25 (N1) K2CO3 (6.0) DMF 0.50 70 76%e 

26 1.10 1.20 Pd(OAc)2 5 — 50 (N1) K2CO3 (6.0) DMF 0.50 70 79% 

27 1.20 1.25f Pd(OAc)2 5 — 50 (N1) K2CO3 (6.0) DMF 0.50 70 82% 

28 1.20 1.25f Pd(OAc)2 7.5 — 50 (N1) K2CO3 (6.0) DMF 0.50 70 83%g 

29 1.20 1.25f Pd(OAc)2 5 X-Phos 50 (N1) K2CO3 (6.0) DMF 0.50 70 74% 
 

aComplicated purification. b-valerolactone. cReaction conducted for 8 hours. d2-Carboxymethylbiphenyl was formed 

exclusively. eSharply increased amount of 2-Carboxymethylbiphenyl. fThe amount was increased to ensure complete 

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

3.1 1,1’-sulfonyldiimidazole 
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3.2 Fluorosulfates 1a-1u 
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3.3 Catellani products 4, 9 and 10 
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