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Table S1. Optimization of Benzoxazole with different catalysts.

CHO
OH ) X
+ NH4OAc + @ Standered conditions . \
OH » )—< >
la 2a 3a .
S.N. Complexes Yields (%)
i 20
[Cr(N-phimp),]C1O, (2)
[Cr(Me-phimp),]C1O, (3) 55
2 [Fe("'phimp),]C10, (1) 45
[Fe(°“H3phimp),]C1O, (2) 5
[Fe(Mephimp),]C10, (3) 5
[Fe(‘BUphimp),]C10, (4) 68
[Fe(NO%phimp),]CIO, (5) .
° [Fe(*phimp)Cl,](1) 70
65
[Fe(N**phimp)CI,)(2)
i 78
[Fe(®™ephimp)C1,](3)
[Fe(ditertbutylphimp)c12] ( 4) 36
54 [COII(L)(L+)]NO3 30




65 [Niy(L1)H,0O(CH;CO0)](1) 40
[Ni,(L2)H,O(CH;CO0)](2) 46
-7 [Cu(®*Phimp)(CD)] (1) 90
Cu(Phimp)(L)](2); L= -OOCCHj 70
[Cu(L)]CI043) 65
7 Zny(Phimp),(Cl),](1) 18
Zn,(Me-Phimp),(Cl),](2) 18
Zn,(OMe-Phimp),(C1),](3) 22

Table S2. Optimization of the Reaction Conditions for Synthesis of 5,7-di-tert-butyl-2-

phenylbenzo[d]oxazole.

CHO
OH N
+ NH,OAc + Catalyst \>—©
OH Solvent, Temp, Air (Y
la 2a 3a 4a
Entry Catalyst/mol Solvent Temp. Time (h) Yield (%)
%
1. Complex (1)/3 C,Hs;OH 25 °C 12 58
2. Complex (1)/5 C,HsOH 25°C 12 60
3. Complex (1)/5 C,HsOH 50 °C 24 65
4. Complex (2)/3 C,HsOH 25°C 24 72
5. Complex (2)/3 C,Hs;OH 25 °C 48 75
6. Complex (2)/5 C,HsOH 25 °C 24 75
7. Complex (2)/3 | C,HsOH 50 °C 6 91
8. Complex (2)/3 C,Hs;OH reflux 6 85
9. Complex (2)/3 C,HsOH 50 °C 24 91
®10. Complex (2)/3 C,HsOH 50 °C 6 91
°11. Complex (2)/3 C,HsOH 50 °C 6 83
12. Complex (2)/3 CH;0H 50 °C 24 80
13. Complex (2)/3 CHCl4 50 °C 24 32
14. Complex (2)/3 EtOAc 50 °C 24 58
15. Complex (2)/3 CH,Cl, 25 °C 24 42




16. Complex (2)/3 CH;CN 50 °C 24 85
17. Complex (2)/3 DMSO 50 °C 24 35
18. Complex (2)/3 DMF 50 °C 24 46
19. Complex (2)/3 Toluene 50 °C 24 60
d420. - C,HsOH 50°C 24 0
21. Complex (2)/3 - 50 °C 24 0
22. CuCl,/3 C,HsOH 50 °C 24 43

aGeneral conditions: 3,5-Di-tert-butylcatechol (1.0 mmol), ammonium acetate (1.2mmol),
benzaldehyde (1.0 mmol), solvent (3.0mL), and air. Y Ammonium acetate (2.0 mmol). ‘Ammonium
acetate (4.0 mmol). ¢ without catalyst. ¢ without solvent
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Scheme S1. Gram-Scale Synthesis of 5,7-di-tert-butyl-2-phenylbenzo[d]oxazole (4a).

CHO
OH .
+ NH4OAC + Standered conditions . \
OH p )—< >

2a (4.5 mmol) 3a (4.0 mmol)

1a (4. I
a (4.0 mmol) 4a (1.16 g, 95% yield)

Table S3. Optimization of the Reaction Conditions with radical scavenger for Synthesis of

5,7-di-tert-butyl-2-phenylbenzo[d]oxazole.

CHO
OH

N
OH (0]

CszOH, 50°C, Air

la 2a 3a 4a

S.N. Catalysts/mol% Time(h) Yields(%)
1. Complex (2)/3 6 80

2 Complex (2)/3 12 95

3 Complex (2)/3 + TEMPO/0.5 equivalent | 12 60

4 Complex (2)/3 + TEMPO/1.0 equivalent | 12 trace
5 Complex (2)/3 + TEMPO/2.0 equivalent | 12 trace
6. TEMPO/3 6 38

7. TEMPO/5 6 55

8. TEMPO/10 6 71

9. TEMPO/20 6 80
10. TEMPO/100 6 30
11. TEMPO/100 24 trace




Table S4 Conversion of alcohol to aldehyde

Q)
©/\OH Catalyst (x mol%) H
v
Solvent, temp., time

S.N. Catalysts/mol% | Solvent | Temp. Time(h) | Yields(%)
1. Complex (2)/3 C,HsOH 50 12 8
2 Complex (2)/5 CHsOH | 50 12 8
3 Complex (2)/3 CHsOH | 80 12 17
4 Complex (2)/3 C,HsOH 100 12 22
5 Complex (2)/3 Toluene | 50 12 20
6. Complex (2)/3 Toluene | 80 12 40
7. Complex (2)/3 Toluene | 100 12 71
8. Complex (2)/3 Toluene 100 24 71
9. Complex (2)/3 THF 100 12 19
10. Complex (2)/3 Xylene 100 12 58
11. Complex (2)/3 Benzene | 100 12 60
12. Complex (2)/3 DMSO 100 12 20




Scheme S2. Control Experiments (A-G)

A
CHO
OH
3 mol% Complex(2) N N
+ NH4OAc + - +
OH C,H5OH, 50°C, Air N
la 2a 3a 4a S5a
1.0 mmol 1.2 mmol 1.0 mmol 91% 0%
1.0 mmol 2.0 mmol 1.0 mmol 91% 0%
1.0 mmol 4.0 mmol 1.0 mmol 83% 0%
B
CHO
3 mol% Complex(2)
+ NH4OAc
C,H50H, 50°C, 3h, Air
3a 2a OH
1.0 mmol 1.2 mmol OH
la
1.0 mmol
N N,
N\
ha OR —O)
N
H
90% yield 0% yield
4a 5a
C
OH CHO
o, N N
3 mol% Complex(2) N\ A\
O + NH4OAc + - + N
C,H50H, 50°C, Air H
HQO
laa 2a 3a 4a Sa
1.0 mmol 1.2 mmol 1.0 mmol 0% 0%
D
CHO
OH
3 mol% Complex 2 N\ N\
+ NH4OAc + > +
OH C,H:OH, 50°C, N, o N
la 2a 3a 4a S5a
1.0 mmol 1.2 mmol 1.0 mmol 15 % 0%




CHO
0
C,HsOH, 50°C, Air N N
+ NH0Ac + 2 3 +
0

N
H
2aa 2a 3a 4a 5a
1.0 mmol 1.2 mmol 1.0 mmol 3 mol% Complex(2) 0% 32%
1.0 mmol 3.0 mmol 1.0 mmol 3 mol% Complex(l) 0% 70%
1.0 mmol 5.0 mmol 1.0 mmol 3 mol% Complex(2) 0% 52%
1.0 mmol 3.0 mmol 1.0 mmol no catalyst 0% 10%
F
CHO
o . HN,
C,H50H, 50°C, Air \
+ NH4OAc _—
3h
3a 2a 3aa
1.0 mmol 1.2 mmol 95%
G
HN OH 3 m01% Complex(2) N N\
ok QO
oH C:HsOH, 50°C, Air o A
4a 5a
3aa la
95% 0%
H
H H

O‘O 3 mol% Complex(2) COO

C,H;s0H, 50°C, Air

4aa Saa

58%

OH
O: P 3 mol% Complex(2)
N - OO
N

C,HsOH, 50°C, Air

51%

7aa

Scheme S3. Proposed mechanism for the hydrogen atom abstraction reaction from 9,10-

dihydroanthracene leading to the synthesis of anthracene.
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Figure S1. Electronic absorption spectra of ligands and metal complexes in dichloromethane.
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Scheme S4. Schematic drawing for the synthesis of complexes 1-2.
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Figure S2. IR spectra of the ligand L'H
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Figure S3. IR spectra of the complex [Cu(L1)CI] (1)
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Figure S4. IR spectra of the ligand L’H
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Figure S5. IR spectra of the complex [Cu(L2)Cl] (2)

11



Table SS. Crystal data and structural refinement parameters for complexes 1 and 2.

2 1
Chemical formula Cy6Hy9C1,CuN;O Cy3H9C1,CuN;0,
T(K) 296.0 K 293.0K
MA)(Mo-Ka) 0.71073 0.71073
Crystal system monoclinic monoclinic
Space group P2,/n P2,/c
V(A3) 2574.46(16) 2180.8(3)
Z 4 4
Pealc (g/cm?) 1.378 1.535
F(000) 1108.0 1028.0
Data/Restraints/parameters 8962/0/304 5358/0/282
GOF? on F? 1.035 1.087
RP[1>26(1)] 0.0568 0.0767
R[all data] 0.0999 0.0896
Rint 0.0350 0.0392
Formula weight 533.96 503.86
a( A) 13.9524(5) 9.0804(7)
b( A) 12.3044(4) 20.1924(16)
c(A) 15.0863(6) 11.8970(9)
o(°) 90° 90°
B(°) 96.271(3)° 91.264(4)°
1(°) 90° 90°
Crystal size/mm? 0.5%0.38 x0.26 0.27 x0.27 x 0.27
Theta range(") 2.6470-27.8870 1.14-28.402
Index ranges —21<h <19, —12<h <11,
—18 <k <18, —26 <k <26,
—20</<18 -15<I<15
wR; [all data] 0.1933 0.2539
Largest diff. peak/hole / e A3 1.15/-0.64 1.64/-0.83
wR, [1>26(1)] 0.1561 0.2455

12



Rsigma 0.0398 0.0310

AGOF = [Z[wW(F,>~F?)*] /M—N]'? ( M = number of reflections, N = number of parameters
refined). "R1 =X ||F, | = | Fe||/Z | Fo | . swR2 = [Z[W(F 2 —F 22V [(F2)]"

Table S6. Selected bond lengths (A) and bond angles (°) of complex 2.

Bond lengths(Length/A)
Cu(1)—CI(1) 2.2018(3) N(1)—N(2) 1.399(3)
Cu(h—0(1) 1.8768(16) C()—CI2) 1.72803)
Cu(1)—N(Q3) 2.008(2) O(1)—C(14) 1316(3)
Cu(—N(1) 1.951(2) Cl3—Cl4 1.416(3)
Cl6—Cl17 1.404(4) Cl4—Cl5 1.43703)
C17—C18 1.372(3) C15—Cl16 1.386(3)
Bond angles(Angle/A)
O(1)—Cu(1)—CI(1) 97.59(6) C14—O1—Cul 127.41(15)
O()—Cu()—NG3) | 155.0909) N2—NI1—Cul 113.20(15)
O(1)—Cu(1)—N(1) 91.01(8) Cl2—NI—Cul 126.95(17)
N(1)—Cu(1)—CI(1) 147.80(7) C5—N3—Cul 111.89(15)
N()—Cu(1)—NQ3) 80.55(3) C1—N3—Cul 129.20(19)
NG)—Cu(l—CI(1) | 102.01(6) N3—Cl—CI2 116.4(2)
C5—N2—C6 123.52) C2—Cl—CI2 119.92)

13



Table S7. Selected bond lengths (A) and bond angles (°) of complex 1.

Bond lengths(Length/A)
Cu(1)—CI(1) 2.2141(16) N(1)—N(2) 1.387(6)
Cu(1)—0(1) 1.890(4) C(3)—N(1) 1.306(7)
Cu(1)—NQ@3) 2.028(5) O(1)—C(1) 1.315(7)
Cu(1)—N(1) 1.942(5) N(2)—C(16) 1.378(7)
C12—CI2 1.718(6) N(2)—C(17) 1.435(6)

Bond angles(Angle/A)

Oo(1)—Cu(1)—CI(1) 93.89(15) C1—0O1—Cul 126.7(4)
O(1)—Cu(1)—N(@3) 156.1(2) N2—N1—Cul 114.0(3)
O(1)—Cu(1)—N(1) 90.64(19) C12—N3—Cul 130.7(4)
N(1)—Cu(1)—CI(1) 147.45(16) C16—N3—Cul 112.2(4)
N(1)—Cu(1)—N(@3) 80.79(19) C3—N1—Cul 126.5(4)
N(3)—Cu(1)—CI(1) 105.38(13) N3—C12—CI12 116.0(5)
Cl16—N2—C17 123.2(5) C13—C12—CI12 119.7(5)

Figure S6. Electronic absorption spectra change during the formation of I3~ ion in presence
of H,O, (detection of H,O,).
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Figure S7. X-band EPR spectra of complex 2 in DMF at 100K
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Figure S8. X-band EPR spectra of complex 2 + 3,5-DTBC (1:100) in ACN at 100K
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Figure S9: X-band EPR spectra at 100K in DMF (A) of complex 2 with CAN, (B)
reaction mixture of complex 2 and 3,5-DTBC (1:1).
A

B

2-2.03

T T T T T T T T T T T r T g v ™ T y ™ T J
600 1200 1800 2400 3000 3600 4200 4800 5400 6000 6600 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
Field (Gauss) Field (Gauss)

Figure S10. EPR spectra of crude product recorded in CH3CN at 100K
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Figure S12. 3C NMR spectrum of ligand L'H in CDCl; (500 MHz).
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5,7-di-tert-butyl-2-(4-chlorophenyl)benzo[d]oxazole (4aa).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 320 mg, 94%. Colorless liquid; H NMR (500 MHz, CDCl3) 6 8.21 (d, J = 8.6 Hz,
2H), 7.69 (s, 1H), 7.52 (d, J = 8.6 Hz, 2H), 7.36 (s, 1H), 1.59 (s, 9H), 1.44 (s, 9H); 13C NMR (126
MHz, CDCl5) & 161.52 (s), 147.99 (s), 147.00 (s), 142.31 (s), 137.39 (s), 133.81 (s), 129.24 (s),
128.64 (s), 126.11 (s), 119.86 (s), 115.00 (s), 114.32 (s), 35.12 (s), 34.52 (s), 31.83 (s), 30.08
(s).

4-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)-N,N-dimethylaniline (4ab).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 318 mg, 91%. White solid, mp: 138-140 °C; *H NMR (500 MHz, CDCls) & 8.10
(d, J =9.0 Hz, 2H), 7.58 (s, 1H), 7.22 (s, 1H), 6.77 (d, J = 9.0 Hz, 2H), 3.05 (s, 6H), 1.53 (s, 9H),
1.38 (s, 9H); 13C NMR (126 MHz, CDCl5) & 163.62 (s), 152.25 (s), 147.25 (s), 146.66 (s), 142.76
(s), 133.20 (s), 128.85 (s), 118.39 (s), 115.00 (s), 113.56 (s), 111.65 (s), 40.14 (s), 35.05 (s),
34.45 (s), 31.89 (s), 30.08 (s).

5,7-di-tert-butyl-2-(4-ethoxyphenyl)benzo[d]oxazole (4ac).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 351 mg, 95%. Crystaline solid, mp: 90-92 °C; 'H NMR (500 MHz, CDCls5) & 8.23
(d, J = 8.6 Hz, 2H), 7.68 (s, 1H), 7.32 (s, 1H), 7.04 (d, J = 8.6 Hz, 2H), 4.12 (g, J = 7.0 Hz, 2H),
1.59 (s, 9H), 1.47 (t, J = 7.0 Hz, 3H), 1.44 (s, 9H); 13C NMR (126 MHz, CDCl5) 6 161.53 (s), 147.54
(s), 142.55 (s), 133.50 (s), 129.13 (s), 119.96 (s), 119.03 (s), 114.81 (s), 113.95 (s), 63.67 (s),
35.08 (s), 34.50 (s), 31.88 (s), 30.10 (s), 14.73 (s).
5,7-di-tert-butyl-2-(p-tolyl)benzo[d]oxazole (4ad).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 305 mg, 95%. Cream solid, mp: 93-95 °C; 'H NMR (500 MHz, CDCls) 6 8.22 (d, J
= 8.1 Hz, 2H), 7.74 (s, 1H), 7.38 (s, 1H), 7.35 (d, ) = 8.0 Hz, 2H), 2.44 (s, 3H), 1.63 (s, 9H), 1.47
(s, 9H); 3C NMR (126 MHz, CDCl;) 6 162.78 (s), 147.66 (s), 146.93 (s), 142.51 (s), 141.63 (s),
133.65 (s), 129.63 (s), 127.43 (s), 124.87 (s), 119.35 (s), 115.00 (s), 114.20 (s), 35.12 (s), 34.53
(s), 31.92 (s), 30.13 (s), 21.63 (s).

5,7-di-tert-butyl-2-phenylbenzo[d]oxazole (4ae).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 280 mg, 91%. Brown liquid; *H NMR (500 MHz, CDCls3) § 8.29 (dd, J = 6.7, 3.0
Hz, 2H), 7.69 (d, ) = 1.8 Hz, 1H), 7.58 — 7.52 (m, 3H), 7.34 (d, J = 1.8 Hz, 1H), 1.59 (s, 9H), 1.43
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(s, 9H); 13C NMR (126 MHz, CDCl5) 6 162.50 (s), 147.77 (s), 146.97 (s), 142.34 (s), 133.75 (s),
131.20 (s), 128.90 (s), 127.42 (s), 119.59 (s), 115.00 (s), 114.25 (s), 35.11 (s), 34.51 (s), 31.85
(s), 30.06 (s).

5,7-di-tert-butyl-2-(2-nitrophenyl)benzo[d]oxazole (4af).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:90).
Isolated yield: 300 mg, 85%. Crystaline solid, mp: 124-126 °C; 'H NMR (500 MHz, CDCls) &
8.23 (d, ) = 7.7 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.75 — 7.69 (m, 2H), 7.64 (m, 1H), 7.42 (s, 1H),
1.52 (s, 9H), 1.43 (s, 9H); 3C NMR (126 MHz, CDCl3) 6 158.27 (s), 149.40 (s), 148.27 (s), 147.42
(s), 141.84 (s), 134.34 (s), 132.16 (s), 131.65 (s), 131.18 (s), 123.94 (s), 121.33 (s), 120.59 (s),
114.74 (s), 35.16 (s), 34.39 (s), 31.83 (s), 29.94 (s).
5,7-di-tert-butyl-2-(naphthalen-1-yl)benzo[d]oxazole (4ag).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 318 mg, 89%. Colorless liquid; *H NMR (500 MHz, CDCl3) 6 9.52 (d, J = 8.5 Hz,
1H), 8.45 (d, J = 7.3 Hz, 1H), 8.06 (d, J = 8.2 Hz, 1H), 7.98 (d, J = 8.1 Hz, 1H), 7.84 (d, J = 1.8 Hz,
1H), 7.75 (ddd, J = 8.4, 6.8, 1.3 Hz, 1H), 7.69 — 7.60 (m, 2H), 7.42 (d, J = 1.8 Hz, 1H), 1.65 (s,
9H), 1.49 (s, 9H); 13C NMR (126 MHz, CDCl5) & 162.36 (s), 147.74 (s), 146.43 (s), 142.63 (s),
134.02 (s), 133.72 (s), 131.97 (s), 130.76 (s), 129.02 (s), 128.65 (s), 127.83 (s), 126.44 (s),
125.01 (s), 124.17 (s), 119.77 (s), 114.53 (s), 35.19 (s), 34.55 (s), 31.93 (s), 30.14 (s).
5,7-di-tert-butyl-2-(4-methoxyphenyl)benzo[d]oxazole (4ah).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 320 mg, 95%. Colorless liquid; H NMR (500 MHz, CDCl3) 6 8.24 (d, J = 8.8 Hz,
2H), 7.70 (s, 1H), 7.34 (s, 1H), 7.04 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 1.60 (s, 9H), 1.45 (s, 9H); 13C
NMR (126 MHz, CDCls) 6 162.64 (s), 162.11 (s), 147.55 (s), 146.87 (s), 142.58 (s), 133.50 (s),
129.14 (s), 120.15 (s), 119.05 (s), 115.00 (s), 114.33 (s), 114.00 (s), 55.32 (s), 35.09 (s), 34.49
(s), 31.90 (s), 30.11 (s).

5,7-di-tert-butyl-2-(4-fluorophenyl)benzo[d]oxazole (4ai).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 303 mg, 93%. Colorless liquid; *H NMR (500 MHz, CDCl;) § 8.29 (dd, J =8.8, 5.3
Hz, 2H), 7.70 (s, 1H), 7.36 (s, 1H), 7.24 (t, J = 8.6 Hz, 2H), 1.59 (s, 9H), 1.44 (s, 9H); 3C NMR
(126 MHz, CDCl5) & 165.65 (s), 163.64 (s), 161.63 (s), 147.92 (s), 147.00 (s), 142.34 (s), 133.73
(s), 129.61 (s), 123.93 (s), 119.63 (s), 116.23 (s), 116.05 (s), 114.25 (s), 35.11 (s), 34.51 (s),
31.85 (s), 30.08 (s).
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5,7-di-tert-butyl-2-(thiophen-2-yl)benzo[d]oxazole (4aj).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 291 mg, 93%. Colorless liquid; H NMR (500 MHz, CDCl3) 6 7.93 (d, J = 4.7 Hz,
1H), 7.68 (s, 1H), 7.52 (d, J = 6.0 Hz, 1H), 7.35 (s, 1H), 7.18 (dd, ) = 4.9, 3.8 Hz, 1H), 1.58 (s, 9H),
1.43 (s, 9H); 13C NMR (126 MHz, CDCl5) & 158.53 (s), 147.91 (s), 146.65 (s), 142.30 (s), 133.62
(s), 130.18 (s), 129.73 (s), 129.35 (s), 128.14 (s), 119.58 (s), 115.00 (s), 114.15 (s), 35.11 (s),
34.50 (s), 31.87 (s), 30.07 (s).

2-(5-bromothiophen-2-yl)-5,7-di-tert-butylbenzo[d]oxazole (4ak).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 380 mg, 97%. White solid, mp: 115-117 °C; *H NMR (500 MHz, CDCl;) § 7.65
(d, J = 3.9 Hz, 1H), 7.63 (s, 1H), 7.33 (s, 1H), 7.16 (d, J = 3.9 Hz, 1H), 1.54 (s, 9H), 1.41 (s, 9H);
13C NMR (126 MHz, CDCl3) & 157.24 (s), 148.14 (s), 146.55 (s), 142.09 (s), 133.68 (s), 131.53
(s), 131.14 (s), 129.34 (s), 119.88 (s), 117.32 (s), 114.17 (s), 35.11 (s), 34.48 (s), 31.81 (s), 30.02
(s).

5,7-di-tert-butyl-2-(3,4-dimethoxyphenyl)benzo[d]oxazole (4al).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:50).
Isolated yield: 338 mg, 92%. Colorless liquid; 'H NMR (500 MHz, CDCl3) 6 7.85 (d, J = 8.4 Hz,
1H), 7.80 (s, 1H), 7.66 (s, 1H), 7.30 (s, 1H), 7.01 (d, J = 8.4 Hz, 1H), 4.04 (s, 3H), 3.98 (s, 3H),
1.57 (s, 9H), 1.42 (s, 9H); 3C NMR (126 MHz, CDCl3) 6 162.59 (s), 151.80 (s), 149.30 (s), 147.63
(s), 146.88 (s), 142.42 (s), 133.52 (s), 120.82 (s), 120.27 (s), 119.19 (s), 113.94 (s), 111.01 (s),
110.00 (s), 56.14(s), 56.03(s), 35.09 (s), 34.48 (s), 31.86 (s), 30.08 (s).
2-(anthracen-9-yl)-5,7-di-tert-butylbenzo[d]oxazole (4am).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 366 mg, 90%. Yellowish-green crystals, mp: 175-177 °C; 'H NMR (500 MHz,
CDCl5) 6 8.69 (s, 1H), 8.27 —8.19 (m, 2H), 8.15 — 8.07 (m, 2H), 7.95 (s, 1H), 7.61 — 7.49 (m, 5H),
1.61 (s, 9H), 1.55 (s, 9H); 3C NMR (126 MHz, CDCl3) 6 161.46 (s), 147.92 (s), 147.45 (s), 142.29
(s), 134.30 (s), 131.43 (s), 131.20 (s), 130.62 (s), 128.70 (s), 127.23 (s), 125.75 (s), 125.56 (s),
121.89 (s), 119.89 (s), 114.70 (s), 35.28 (s), 34.63 (s), 32.00 (s), 30.12 (s).
5,7-di-tert-butyl-2-(pyridin-3-yl)benzo[d]oxazole (4an).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 247 mg, 80%. White solid, mp: 98-100 °C; 'H NMR (500 MHz, CDCl3) § 9.46 (s,
1H), 8.69 (s, 1H), 8.46 (d, ) = 7.8 Hz, 1H), 7.64 (s, 1H), 7.38 (s, 1H), 7.31 (s, 1H), 1.51 (s, 9H),
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1.36 (s, 9H); 13C NMR (126 MHz, CDCl5) & 160.02 (s), 151.67 (s), 148.54 (s), 148.08 (s), 146.97
(s), 142.07 (s), 134.36 (s), 133.87 (s), 123.62 (s), 120.14 (s), 115.00 (s), 114.43 (s), 35.06 (s),
34.46 (s), 31.77 (s), 30.00 (s).

5,7-di-tert-butyl-2-(furan-2-yl)benzo[d]oxazole (4ao0).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 279 mg, 94%. Colorless liquid; 'H NMR (500 MHz, CDCl3) 6 7.66 (d, J = 1.8 Hz,
1H), 7.64 (s, 1H), 7.33 (d, J = 1.8 Hz, 1H), 7.26 (d, J = 3.2 Hz, 1H), 6.58 (dd, J = 3.3, 1.5 Hz, 1H),
1.55 (s, 9H), 1.41 (s, 9H); 3C NMR (126 MHz, CDCl3) 6 154.90 (s), 148.00 (s), 146.40 (s), 145.34
(s), 143.04 (s), 141.95 (s), 133.77 (s), 119.72 (s), 114.35 (s), 113.53 (s), 112.07 (s), 35.07 (s),
34.46 (s), 31.82 (s), 30.00 (s).

2-(4-bromophenyl)-5,7-di-tert-butylbenzo[d]oxazole (4ap).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 365 mg, 95%. Viscous liquid; *H NMR (500 MHz, CDCls) 6 8.14 (d, J = 8.5 Hz, 2H),
7.68 (m, 3H), 7.35 (s, 1H), 1.57 (s, 9H), 1.42 (s, 9H); 13C NMR (126 MHz, CDCl5) & 161.59 (s),
148.01 (s), 146.99 (s), 142.26 (s), 133.82 (s), 132.22 (s), 128.80 (s), 126.51 (s), 125.82 (s),
119.91 (s), 114.30 (s), 35.12 (s), 34.52 (s), 31.83 (s), 30.07 (s).
5,7-di-tert-butyl-2-(4-nitrophenyl)benzo[d]oxazole (4aq).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:30).
Isolated yield: 314 mg, 89%. light yellow solid, mp: 199-200 °C; *H NMR (500 MHz, CDCl;) &
8.43 (q,) =9.1 Hz, 4H), 7.71 (s, 1H), 7.41 (s, 1H), 1.59 (s, 9H), 1.43 (s, 9H); 13C NMR (126 MHz,
CDCl3) 6 160.11 (s), 149.19 (s), 148.58 (s), 147.34 (s), 142.24 (s), 134.16 (s), 133.19 (s), 128.11
(s), 124.24 (s), 120.92 (s), 114.72 (s), 35.18 (s), 34.57 (s), 31.78 (s), 30.06 (s).
5,7-di-tert-butylbenzo[d]oxazole (4ar).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:80).
Isolated yield: 92 mg, 40%. Viscous liquid; *H NMR (500 MHz, CDCls) 6 8.09 (s, 1H), 7.69 (d, J
= 1.8 Hz, 1H), 7.37 (d, J = 1.8 Hz, 1H), 1.52 (s, 9H), 1.42 (s, 9H); 13C NMR (126 MHz, CDCl5) &
152.00 (s), 147.75 (s), 146.35 (s), 140.35 (s), 134.14 (s), 119.90 (s), 115.00 (s), 114.65 (s), 35.07
(s), 34.42 (s), 31.85 (s), 29.91 (s).

2-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)phenol (4as).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 258 mg, 80%. White solid, mp: 120-122 °C; *H NMR (500 MHz, CDCl;) 6 11.63
(s, 1H), 8.09 (d, J = 7.8 Hz, 1H), 7.66 (s, 1H), 7.47 (t, J = 7.8 Hz, 1H), 7.39 (s, 1H), 7.18 (d, ) = 8.3
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Hz, 1H), 7.06 (t, J = 7.5 Hz, 1H), 1.61 (s, 9H), 1.46 (s, 9H); 3C NMR (126 MHz, CDCls) 6 162.33
(s), 158.64 (s), 148.32 (s), 145.38 (s), 140.30 (s), 133.88 (s), 133.21 (s), 126.93 (s), 119.93 (s),
119.47 (s), 117.40 (s), 115.00 (s), 113.57 (s), 110.95 (s), 35.18 (s), 34.57 (s), 31.86 (s), 30.07
(s).

2-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)-4-methylphenol (4at).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 286 mg, 85%. White solid, mp: 107-109 °C; 'H NMR (500 MHz, CDCl;) 6 11.44
(s, 1H), 7.82 (s, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.37 (d, J = 1.8 Hz, 1H), 7.27 (d, ) = 8.4 Hz, 1H),
7.06 (d, J = 8.4 Hz, 1H), 2.43 (s, 3H), 1.61 (s, 9H), 1.44 (s, 9H); 3C NMR (126 MHz, CDCl3) 6
162.45 (s), 156.57 (s), 148.24 (s), 145.36 (s), 140.35 (s), 134.17 (s), 133.83 (s), 128.62 (s),
126.63 (s), 119.80(s), 117.19(s), 113.51 (s), 110.48 (s), 35.16 (s), 34.56 (s), 31.85 (s), 30.09 (s),
20.60 (s).

1,3-bis(5,7-di-tert-butylbenzo[d]oxazol-2-yl)benzene (4au).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:90).
Isolated yield: 440 mg, 82%. White solid, mp: 189-191 °C; *H NMR (500 MHz, CDCls3) 6 9.15 (s,
1H), 8.47 (dd, J = 7.8, 1.6 Hz, 2H), 7.75 (d, J = 1.8 Hz, 2H), 7.73 (d, J = 7.8 Hz, 1H), 7.41 (d, J =
1.8 Hz, 2H), 1.65 (s, 18H), 1.46 (s, 18H); 3C NMR (126 MHz, CDCl;) 6 161.58 (s), 148.01 (s),
147.08 (s), 142.40 (s), 133.89 (s), 129.79 (s), 128.51 (s), 126.22 (s), 120.02 (s), 115.00 (s),
114.48 (s), 35.16 (s), 34.59 (s), 31.88 (s), 30.13 (s).
1,4-bis(5,7-di-tert-butylbenzo[d]oxazol-2-yl)benzene (4av).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 482 mg, 90%. White solid, mp: 248-250 °C; *H NMR (500 MHz, CDCl5) 6 8.44 (s,
4H), 7.72 (d, ) = 1.8 Hz, 2H), 7.38 (d, J = 1.8 Hz, 2H), 1.60 (s, 18H), 1.44 (s, 18H); 3C NMR (126
MHz, CDCl3) 6 161.62 (s), 148.10 (s), 147.12 (s), 142.39 (s), 133.91 (s), 129.77 (s), 127.82 (s),
120.12 (s), 114.43 (s), 35.15 (s), 34.55 (s), 31.83 (s), 30.08 (s).
2,4-di-tert-butyl-6-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)phenol (4aw).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 370 mg, 85%. Crystaline solid, mp: 155-157 °C; 'H NMR (500 MHz, CDCls) &
12.05 (s, 1H), 8.00 (s, 1H), 7.66 (s, 1H), 7.59 (s, 1H), 7.40 (s, 1H), 1.64 (s, 9H), 1.59 (s, 9H), 1.48
(d, J = 5.8 Hz, 18H); 13C NMR (126 MHz, CDCl3) & 163.46 (s), 155.78 (s), 148.08 (s), 145.31 (s),
140.97 (s), 140.38 (s), 137.27 (s), 133.70 (s), 128.09 (s), 120.94 (s), 119.61 (s), 115.00 (s),
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113.37 (s), 110.10 (s), 35.35 (s), 35.17 (s), 34.56 (s), 34.35 (s), 31.90 (s), 31.51 (s), 30.09 (s),
29.54 (s).

4-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)-2-methoxyphenol (4ax).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:10).
Isolated yield: 318 mg, 90%. Colorless liquid; "H NMR (500 MHz, CDCl3) 6 7.81 (d, J = 7.2 Hz,
2H), 7.66 (s, 1H), 7.32 (s, 1H), 7.09 (d, J = 8.7 Hz, 1H), 6.64 (br s, 1H), 4.01 (s, 3H), 1.58 (s, 9H),
1.42 (s, 9H); 13C NMR (126 MHz, CDCl5) & 162.77 (s), 148.95 (s), 147.68 (s), 147.03 (s), 146.82
(s), 142.25 (s), 133.56 (s), 121.50 (s), 119.63 (s), 119.19 (s), 114.84 (s), 113.83 (s), 109.75 (s),
56.15 (s), 35.10 (s), 34.49 (s), 31.86 (s), 30.08 (s).
2-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)benzoic acid (4ay).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:30).
Isolated yield: 309 mg, 88%. Crystaline solid, mp: 205-207 °C; *H NMR (500 MHz, CDCl;) &
8.43 (d, ) = 7.7 Hz, 1H), 8.28 (d, J = 8.9 Hz, 1H), 7.76 — 7.66 (m, 3H), 7.42 (s, 1H), 1.55 (s, 9H),
1.42 (s, 9H); 13C NMR (126 MHz, CDCl5) & 168.30 (s), 161.71 (s), 148.94 (s), 146.51 (s), 139.53
(s), 134.35 (s), 133.89 (s), 132.23 (s), 131.68 (s), 130.20 (s), 125.14 (s), 121.04 (s), 115.00 (s),
113.96 (s), 35.24 (s), 34.49 (s), 31.77 (s), 30.01 (s).
2-(2-bromophenyl)-5,7-di-tert-butylbenzo[d]oxazole (4az).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 332 mg, 82%. Crystaline solid, mp: 140-142 °C; 'H NMR (500 MHz, CDCls) &
8.15 (dd, J = 7.8, 1.6 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.76 (d, J = 1.8 Hz, 1H), 7.49 (t, J = 7.6 Hz,
1H), 7.42 — 7.36 (m, 2H), 1.59 (s, 9H), 1.44 (s, 9H); 3C NMR (126 MHz, CDCl5) 6 161.18 (s),
147.90 (s), 147.07 (s), 141.84 (s), 134.67 (s), 134.15 (s), 132.26 (s), 131.78 (s), 128.84 (s),
127.49 (s), 121.67 (s), 119.98 (s), 114.56 (s), 35.16 (s), 34.45 (s), 31.86 (s), 30.03 (s).
5,7-di-tert-butyl-2-(1H-indol-3-yl)benzo[d]oxazole (4ba).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:55).
Isolated yield: 284 mg, 82%. White crystaline solid, mp: 208-210 °C; 'H NMR (500 MHz, CDCl3)
59.81 (s, 1H), 8.52 (d, J = 7.9 Hz, 1H), 8.11 (s, 1H), 7.70 (d, J = 1.7 Hz, 1H), 7.49 (d, J = 8.0 Hz,
1H), 7.40 (t, J = 7.5 Hz, 1H), 7.37 — 7.30 (m, 2H), 1.65 (s, 9H), 1.45 (s, 9H); 13C NMR (126 MHz,
CDCl3) 6 161.13 (s), 147.54 (s), 146.16 (s), 142.23 (s), 136.50 (s), 133.37 (s), 127.56 (s), 125.04
(s), 123.38 (s), 121.91 (s), 121.20 (s), 118.53 (s), 115.00 (s), 113.29 (s), 111.96 (s), 105.41 (s),
35.13(s), 34.49 (s), 31.94 (s), 30.15 (s).
4-(5,7-di-tert-butylbenzo[d]oxazol-2-yl)-N,N-diethylaniline (4bb)
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Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 341 mg, 90%. White solid, mp: 135-140 °C; *H NMR (500 MHz, CDCl;) 6 8.12
(d, J = 8.7 Hz, 2H), 7.63 (s, 1H), 7.26 (s, 1H), 6.78 (d, J = 8.4 Hz, 2H), 3.47 (q, J = 7.0 Hz, 4H),
1.58 (s, 9H), 1.42 (s, 9H), 1.25 (t, ) = 7.0 Hz, 6H); 3C NMR (126 MHz, CDCls) & 163.77 (s), 149.84
(s), 147.16 (s), 146.68 (s), 142.94 (s), 133.15 (s), 129.18 (s), 118.25 (s), 113.57 (s), 111.10 (s),
44.48 (s), 35.07 (s), 34.48 (s), 31.96 (s), 30.13 (s), 12.57 (s).
5-(tert-butyl)-2-(4-chlorophenyl)benzo[d]oxazole (4a’a).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 213 mg, 75%. Colorless liquid; *H NMR (500 MHz, CDCl3) 6 8.17 (d, J = 8.6 Hz,
2H), 7.68 (d, J = 8.4 Hz, 1H), 7.60 (s, 1H), 7.49 (d, J = 8.6 Hz, 2H), 7.43 (d, J = 8.4 Hz, 1H), 1.40
(s, 9H); 13C NMR (126 MHz, CDCls) & 161.91 (s), 151.05 (s), 149.60 (s), 139.64 (s), 137.50 (s),
129.26 (s), 128.69 (s), 125.91 (s), 122.48 (s), 119.17 (s), 107.36 (s), 35.23 (s), 31.69 (s).
5-(tert-butyl)-2-(3-fluorophenyl)benzo[d]oxazole (4a’b).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 188 mg, 70%. Viscous liquid; *H NMR (500 MHz, CDCl;) § 9.07 (s, 1H), 8.56 (d, J
= 7.8 Hz, 1H), 8.37 (dd, ) = 8.2, 2.1 Hz, 1H), 7.84 (d, J = 1.6 Hz, 1H), 7.72 (t, ) = 8.0 Hz, 1H), 7.55
(d, ) = 8.6 Hz, 1H), 7.50 (dd, J = 8.6, 1.8 Hz, 1H), 1.43 (s, 9H); 13C NMR (126 MHz, CDCl;) &
160.64 (s), 148.90 (s), 148.78 (s), 141.71 (s), 132.88 (s), 130.09 (s), 129.09 (s), 125.59 (s),
123.93 (s), 122.33 (s), 116.90 (s), 115.00 (s), 110.02 (s), 35.02 (s), 31.74 (s).
5-(tert-butyl)-2-(3-nitrophenyl)benzo[d]oxazole (4a’c).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:80).
Isolated yield: 213 mg, 72%. Crystaline solid, mp: 156-158 °C; 'H NMR (500 MHz, CDCls) &
9.04 (s, 1H), 8.53 (d, J = 7.8 Hz, 1H), 8.34 (dd, J = 7.8, 1.7 Hz, 1H), 7.70 (t, J = 8.5 Hz, 2H), 7.64
(d, ) = 1.5 Hz, 1H), 7.47 (dd, J = 8.4, 1.7 Hz, 1H), 1.43 (s, 9H); 13C NMR (126 MHz, CDCl5) &
160.32 (s), 151.12 (s), 150.39 (s), 148.64 (s), 139.40 (s), 132.77 (s), 130.05 (s), 125.48 (s),
122.90 (s), 122.22 (s), 119.55 (s), 115.00 (s), 107.53 (s), 35.31 (s), 31.65 (s).
5-(tert-butyl)-2-(naphthalen-1-yl)benzo[d]oxazole (4a’d).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 183 mg, 61%. Pale yellow liquid; *H NMR (500 MHz, CDCl;)  9.48 (dd, J =12.3,
8.7 Hz, 1H), 8.34 (d, J = 7.3 Hz, 1H), 7.93 = 7.74 (m, 3H), 7.72 = 7.56 (m, 2H), 7.55 — 7.43 (m,
2H), 7.40 (td, J = 10.2, 1.8 Hz, 1H), 1.38 (s, 9H); 13C NMR (126 MHz, CDCl3) 6 162.74 (s), 149.48
(s), 140.12 (s), 134.05 (s), 132.12 (s), 129.15 (s), 128.72 (s), 127.91 (s), 126.50 (s), 126.47 (s),
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125.01 (s), 124.99 (s), 122.30 (s), 119.50 (s), 116.86 (s), 109.75 (s), 107.31 (s), 35.30 (s), 31.83
(s)-

5-(tert-butyl)-2-(4-methoxyphenyl)benzo[d]oxazole (4a’e).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 191 mg, 68%. Light brown solid, mp: 105-107 °C; *H NMR (500 MHz, CDCl3) 6
8.20 (d, J = 8.8 Hz, 2H), 7.68 (d, J = 8.4 Hz, 1H), 7.61 (d, ) = 1.5 Hz, 1H), 7.42 (dd, J = 8.4, 1.7 Hz,
1H), 7.04 (d, J = 8.8 Hz, 2H), 3.90 (s, 3H), 1.42 (s, 9H); 13C NMR (126 MHz, CDCl5) 6 163.02 (s),
162.15 (s), 150.94 (s), 148.73 (s), 139.90 (s), 129.20 (s), 122.06 (s), 119.98 (s), 118.71 (s),
114.34 (s), 107.17 (s), 55.44 (s), 35.15 (s), 31.74 (s).
2-(4-methoxyphenyl)-5-methylbenzo[d]oxazole (4a’f).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:100).
Isolated yield: 124 mg, 52%. White solid, mp: 107-109 °C; *H NMR (500 MHz, CDCls3) & 8.20
(d, ) = 8.9 Hz, 2H), 7.54 (s, 1H), 7.44 (d, ) = 8.3 Hz, 1H), 7.14 (d, J = 9.2 Hz, 1H), 7.04 (d, J = 8.9
Hz, 2H), 3.91 (s, 3H), 2.50 (s, 3H); 3C NMR (126 MHz, CDCl5) & 163.27 (s), 162.23 (s), 148.93
(s), 142.49 (s), 134.20 (s), 129.31 (s), 125.67 (s), 119.59 (s), 115.00 (s), 114.32 (s), 109.72 (s),
55.44 (s), 21.52 (s).

5-methyl-2-(3-nitrophenyl)benzo[d]oxazole (4a’g).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (1:90).
Isolated yield: 127 mg, 50%. White solid, mp: 174-176 °C; *H NMR (500 MHz, CDCls) 6 9.07 (s,
1H), 8.57 (d, J = 7.8 Hz, 1H), 8.38 (dd, J = 8.2, 1.2 Hz, 1H), 7.73 (t, ) = 8.0 Hz, 1H), 7.60 (s, 1H),
7.51(d, ) = 8.3 Hz, 1H), 7.24 (d, J = 7.4 Hz, 1H), 2.52 (s, 3H); 13C NMR (126 MHz, CDCl5) & 160.61
(s), 149.13 (s), 148.68 (s), 141.99 (s), 135.05 (s), 132.92 (s), 130.05 (s), 129.10 (s), 127.25 (s),
125.61 (s), 122.38 (s), 120.32 (s), 110.23 (s), 21.52 (s).

4,6-di-tert-butyl-2-phenyl-1H-benzo[d]imidazole (5a).

Purified by silica gel column chromatography with ethyl acetate/petroleum ether (10:90).
Isolated yield: 215 mg, 70%. semisolid; 'H NMR (500 MHz, DMSO) & 12.04 (s, 1H), 8.31 (d, J =
2.0 Hz, 2H), 7.57 (s, 2H), 7.28 (dd, J = 6.0, 3.0 Hz, 2H), 7.22 (s, 1H), 1.54 (s, 9H), 1.37 (s, 9H);
13C NMR (126 MHz, DMSO) & 160.96 (s), 147.20 (s), 145.76 (s), 142.92 (s), 137.12 (s), 133.00
(s), 129.44 (s), 125.12 (s), 123.13 (s), 121.62 (s), 120.73 (s), 118.10 (s), 113.60 (s), 112.98 (s),
103.61 (s), 35.17 (s), 34.49 (s), 32.14 (s), 30.29 (s) (Figure S12-513).
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Figure S15. '"H NMR spectrum of compound 5a in DMSO-d6 (500 MHz).
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Figure S18. 3C NMR spectrum of compound 7aa in CDCl; (500 MHz).
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Figure S20. 3C NMR spectrum of compound 4aa in CDCl; (500 MHz).
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Figure S22. 3C NMR spectrum of compound 4ab in CDCI; (500 MHz).
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Figure S23. "H NMR spectrum of compound 4ac in CDCIl; (500 MHz).
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Figure S24. 'H NMR spectrum of compound 4ac in CDCl; (500 MHz).

LY T~
81€9°T -~

Wrr't—

_&i
,%E W
868€°L
pepLL/
96078
65778

590

\J

Me

TL0'6

<6'T

61
60
60

=06'1

10

11

12

13

14

15

f1 (ppm)

Figure S25. '"H NMR spectrum of compound 4ad in CDCl; (500 MHz).
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Figure S26. 3C NMR spectrum of compound 4ad in CDCl; (500 MHz).
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Figure S27. '"H NMR spectrum of compound 4ae in CDCl; (500 MHz).
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Figure S28. 3C NMR spectrum of compound 4ae in CDCl; (500 MHz).
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Figure S30. 3C NMR spectrum of compound 4af in CDCl; (500 MHz).
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Figure S31. '"H NMR spectrum of compound 4ag in CDCl; (500 MHz).
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Figure S32. 3C NMR spectrum of compound 4ag in CDCl; (500 MHz).
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Figure S33. '"H NMR spectrum of compound 4ah in CDCl; (500 MHz).
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Figure S34. 3C NMR spectrum of compound 4ah in CDCl; (500 MHz).
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Figure S35. '"H NMR spectrum of compound 4ai in CDCl; (500 MHz).
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Figure S36. 3C NMR spectrum of compound 4ai in CDCl; (500 MHz).
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Figure S37. '"H NMR spectrum of compound 4aj in CDCl; (500 MHz).

6L90°0¢€

SS.T«.M
986F"vE —~
g:.mm /

SESTHIT~
0866711~

FH

PEPE6TL
eEEL’6T]
7819°¢€1

186T°THI ~
€S9I~
6806°LYT

T1€S°8ST —

100 90 80 70 60 50 40 30 20 10

110

210 200 190 180 170 160 150 140 130 120
f1 (ppm)
Figure S38. 3C NMR spectrum of compound 4aj in CDCl; (500 MHz).

220

39



IS
9EPS'T

UL

AL'6
706

660
0T
01
60

10

11

12

13

14

15

f1 (ppm)

Figure S39. '"H NMR spectrum of compound 4ak in CDCl; (500 MHz).
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Figure S41. '"H NMR spectrum of compound 4al in CDCl; (500 MHz).
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Figure S42. 3C NMR spectrum of compound 4al in CDCl; (500 MHz).
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Figure S43. "H NMR spectrum of compound 4am in CDCl; (500 MHz).

14 13 12 11 10

15

©8I1°0¢

omg.ﬁmM
0S79'vE
onN.mm J

No@.v:
wgw.m: /
pTo8°Itl
8665°ST1
9¢SL'STI /
EIETLTLAL
600L°8T1 —
6v79°0¢1
0961°I€1
8STY'IEL
S00€pET \
SL8TTYL
8IST'Ly1
bS16°LY1
STOY'I91 —

100 90 80 70 60 50 40 30 20 10

110
f1 (ppm)

210 200 190 180 170 160 150 140 130 120
Figure S44. 3C NMR spectrum of compound 4am in CDCl; (500 MHz).
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Figure S45. '"H NMR spectrum of compound 4an in CDCl; (500 MHz).
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Figure S46. 3C NMR spectrum of compound 4an in CDCl; (500 MHz).
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Figure S47. "H NMR spectrum of compound 4ao in CDCl; (500 MHz).
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Figure S48. 3C NMR spectrum of compound 4ao in CDCl; (500 MHz).
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Figure S49. "H NMR spectrum of compound 4ap in CDCl; (500 MHz).
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Figure S51. "H NMR spectrum of compound 4aq in CDCl; (500 MHz).
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Figure S53. "H NMR spectrum of compound 4ar in CDCl; (500 MHz).
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Figure S54. 3C NMR spectrum of compound 4ar in CDCl; (500 MHz).
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Figure S55. "H NMR spectrum of compound 4as in CDCl; (500 MHz).
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Figure S56. 3C NMR spectrum of compound 4as in CDCl; (500 MHz).

220

48



oEPy I~
05091

LT —

1€50°L
6690°L
L8STL
SSLTL
L99¢°L
POLE'L
90€9°L \
EPE9'L
6818°L

LOPYIT —

=906

\J

H;

HO

“SE'6

- =06'T

=

060

60

——-160

f1 (ppm)

14 13 12 11 10

15

86507 —

8€60°0¢

chvw.ﬁmM
£095'vE —
Sf.mm J

08LF0TT ~
£905° €11 —
STOILIT —
TL6L611
0679°9T1 ~
8L19°8T1
pTegeel

S99T°pEL W
00S€°0¥1
ELSE'SPT —
66£T'8Y1 "

8ELS'9ST —
6SFH 791 —

920 80 70 60 50 40 30 20 10

100

f1 (ppm)

Figure S57. "H NMR spectrum of compound 4at in CDCl; (500 MHz).
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Figure S58. 3C NMR spectrum of compound 4at in CDCl; (500 MHz).
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Figure S59. "H NMR spectrum of compound 4au in CDCl; (500 MHz).
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Figure S60. 3C NMR spectrum of compound 4au in CDCl; (500 MHz).
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Figure S61. '"H NMR spectrum of compound 4av in CDCl; (500 MHz).
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Figure S62. 3C NMR spectrum of compound 4av in CDCl; (500 MHz).
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Figure S63. 'H NMR spectrum of compound 4aw in CDCl; (500 MHz).
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Figure S64. 3C NMR spectrum of compound 4aw in CDCl; (500 MHz).
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14 13 12 11 10

15

£780°0¢

9658'1€ M
906¥'vE —~
=w%.mm J

IPS1°9s —

pLPL'60T
L8TS'ETT v
86€8°PIT L
TS8I°611 ~
0979°611 /7
108171

6195°€ET —
ELVTTHT
PIT89p1
SST0°LPT
L8LY'LYT w
S056°8%1

999L°T9T —

20 10

53

30

40

50

60

70

100 90 80

110
f1 (ppm)

OH
OMe
190 180 170 160 150 140 130 120
Figure S66. 3C NMR spectrum of compound 4ax in CDCl; (500 MHz).
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Figure S69. '"H NMR spectrum of compound 4az in CDCIl; (500 MHz).
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Figure S74. 3C NMR spectrum of compound 4a’a in CDCl; (500 MHz).
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Figure S77. "H NMR spectrum of compound 4a’c in CDCl; (500 MHz).
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Figure S79. 'H NMR spectrum of compound 4a’d in CDCl; (500 MHz).
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Figure S80. 3C NMR spectrum of compound 4a’d in CDCl; (500 MHz).
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Figure S81. 3C NMR spectrum of compound 4a’e in CDCl; (500 MHz).
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Figure S82. 3C NMR spectrum of compound 4a’e in CDCl; (500 MHz).
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Figure S83. "H NMR spectrum of compound 4a’f in CDCl; (500 MHz).
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Figure S85. "H NMR spectrum of compound 4a’g in CDCl; (500 MHz).
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Figure S86. 3C NMR spectrum of compound 4a’g in CDCl; (500 MHz).
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