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Fig S1 X-band EPR spectrum of [1a]" in dichloromethane at 77K.?
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Fig S2. Trapping of TEMPO bound single electron reduced catalyst 1a.*
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Table S1. Solvent and base screening for the optimization of the reaction conditions for 2,4,6-
trisubstituted pyrimidine synthesis.®

OH
@’N‘NL Ba%z(ﬁjjf.zem | T Baiz‘f:gﬁbem @L’E‘:fﬁjil
e P;SI-? A e (22) Platilr: B G
1 1a(5.0 mol%) Toluene NaO'Bu(0.7equiv.) 110 82 83
2 1a(5.0 mol%) Toluene KsPO4(0.7 equiv.) 110 50 52
3 1a(5.0 mol%) Toluene KOH (0.7 equiv.) 110 77 78
4 1a(5.0 mol%) Toluene NaOH (0.7 equiv.) 110 75 77
5 la (3.0mol%) ACN KO'Bu (0.5equiv.) 100 trace trace
6 1a(3.0 mol%) Ethanol KO'Bu (0.5 equiv.) 100 trace trace
7 1a(3.0 mol%) THF KO'Bu (0.5 equiv.) 100 69 70
8 1a(3.0 mol%) Xylene KO'Bu (0.5 equiv.) 100 82 83

Stoichiometry: For Path A: benzylalcohol (2.0 mmol), 1-phenylethanol (2.0 mmol),
guanidine (1.0 mmol), Zn-dust (0.5 equiv). For Path B: benzylalcohol (2.0 mmol),
phenylacetylene (2.0 mmol), guanidine (1.0 mmol), Zn-dust (0.5 equiv). Plsolated yields
after column chromatography. ‘Under air.
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Table S2. Optimization of the reaction conditions for 2,4,6-trisubstituted triazine synthesis.*f

mH +©/\OH Catalyst N;/EN
> ~ |
Ph" NH, Base, Solvent N
(4b) (2a) 10h

(6a)

Entry Catalyst (mol%)  Solvent Base Temp. (°C)  Yield (%)
1 la (5.0 mol%) Toluene KO'Bu(0.7 equiv.) 110 85
2 la (5.0 mol%) Toluene NaO'Bu(0.7 equiv.) 110 83
3 la (5.0 mol%) Toluene KsPO4 (0.7 equiv.) 110 51
4 la (5.0 mol%) Toluene KOH (0.7 equiv.) 110 78
5 la (5.0 mol%) Toluene NaOH (0.7 equiv.) 110 79
6 la (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 85
7 la (3.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 85
8 1a (2.0mol%) ACN KO'Bu (0.5 equiv.) 100 trace
9 la (2.0 mol%) Ethanol KO'Bu (0.5 equiv.) 100 trace
10 1a (2.0 mol%) THF  KO'Bu (0.5 equiv.) 100 71
11 la (2.0 mol%)  Xylene KO'Bu (0.5 equiv.) 100 84
12 la (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 90 83

13¢ la (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 80
14 1b (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 81
15 la (2.0 mol%) Toluene - 100 trace
16  ZnCl, (5.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 NR
17 L2 (5.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 40
18 - Toluene KO'Bu (0.5 equiv.) 100 trace
19 ZnCL+L*(L1) Toluene KO'Bu (0.5equiv.) 100 46

(5.0 mol%)

20° la (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 85

21° la (2.0 mol%) Toluene KO'Bu (0.5 equiv.) 100 trace

Stoichiometry: benzylalcohol (1.0 mmol), benzamidine (1.0 mmol), Zn-dust (0.5
equiv). Plsolated yields after column chromatography. cUnder air. YReaction time

8h. eUnder pure oxygen. fUnder argon atmosphere.
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1a (2.0 mol%)

N ©/\OH TEMPO (2.0 equiv) @AO

Zn-dust (0.5 equiv)

2a KO'Bu (0.5 equiv)  2a' (NR)
(1.0 mmol) Toluene, 100°C
5h, Under Air

1a (2.0 mol%)

TEMPO 2.0 equiv X

OH + H,N ( d ) N\ /N
Zn-dust (0.5 equiv) ©)\N)\©
KO'Bu (0.5 equiv)

2a Toluene, 100°C 6a (NR)
(1.0 mmol) (2.0 mmol) 10h, Under Air

1a (3.0 mol%) N
@/\ ©)\ TEMPO (2.0 equiv) P
NH2 Zn-dust (0.5 equiv)

KO'Bu (0.5 equiv)

7a (NR)
(2.0 mmol) (2.0 mmol) (1.0 mmol) Toluene, 100°C
16h, Under Air
NH,
A

N

1a (3.0 mol%) N
©/\ TEMPO (2.0 equiv) |

NHz Zn-dust (0.5 equiv)

4a KO'Bu (0.5 equiv), 7a (NR)
(2.0 mmol) (2-0 mmol) (1.0 mmol) " Toluene, 100°C

10h, Under Air

Scheme S1. Control experiments with TEMPO.
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Fig S4. *C NMR spectrum of compound 6a (100 MHz, CDCls).
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Fig S6. 1*C NMR spectrum of compound 6b (100 MHz, CDCls).
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Fig S7. 'H NMR spectrum of compound 6¢ (400 MHz, CDCls) (*hexane).
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Fig S38. 1*C NMR spectrum of compound 7h (100 MHz, CDCls) (*hexane).
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