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Figure S1. 'TH NMR spectrum of 1 (Me,CO-d,, 500 MHz)
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Figure S2. 'H NMR spectrum of 1 (CD,;0D, 500 MHz)
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Figure S3. Crystal Structure of 1

2, 3,4, 5-tetrabromo-6-(3', 5'-dibromo-2'-hydroxyphenoxy) phenol



Table S1. Crystal Data & Structure Refinement for 1

Identification code 180726irai

Empirical formula C,,HBr,O,

Formula weight 693.63

Temperature/K 123.15

Crystal system monoclinic

Space group P2;/n

a/A 4.74979(10)

b/A 18.7360(3)

/A 18.3463(4)

af° 90

p/° 91.6135(19)

Y/° 920

Volume/A3 1632.02(6)

Z 4

Qcarcg/cm?® 2.823

w/mm-! 14.772

F(000) 1280.0

Crystal size/mm? 0.281 x 0.279 x 0.221
Radiation MoKa (A =0.71073)

20 range for data collection/® 3.108 to 62.354

Index ranges -6<h<6,-25<k<25,-26<1<25
Reflections collected 20780

Independent reflections 4898 [Rp; = 0.0374, Ryigma = 0.0252]
Data/restraints/parameters 4898/0/208
Goodness-of-fit on F? 1.086

Final R indexes [[>=20 (I)] R,=0.0435, wR, =0.1179
Final R indexes [all data] R, =0.0526, wR, =0.1269

Largest diff. peak/hole / e A3 1.42/-0.77




Table S2. Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A?x10°) for 1. Uy, is defined as 1/3 of the trace of the
orthogonalized Uy, tensor.

Atom x y z U(eq)
Br01 -227.5(9) 8111.4(2) 6204.8(3) 34.75(12)
Br02 7616.6(9) 6700.4(2) 8071.2(3) 34.93(12)
Br03 -790.8(10) 3995.6(3) 7420.9(3) 34.86(12)
Br04 -89.4(10) 4628.6(2) 9099.8(2) 34.71(12)
Br05 6901.4(10) 6977.5(3) 4062.1(3) 36.74(13)
Br06 4059.1(11) 5999.0(3) 9432.1(3) 37.98(13)
O00A 6453(6) 5900.9(16) 6644.2(17) 29.8(6)
0007 8319(7) 5945.1(17) 5269.5(19) 34.9(7)
0008 2752(7) 4874.0(18) 6353.4(17) 33.3(6)
CO00B 2409(9) 7428(2) 5905(2) 30.4(8)
CooC 5445(9) 6955(2) 5004(3) 31.1(8)
C00D 5283(9) 6417(2) 6184(2) 29.1(8)
COOE 3283(9) 6900(2) 6398(3) 31.4(8)
COOF 2945(9) 5093(2) 7060(2) 28.8(8)
C00G 6383(9) 6428(2) 5484(2) 29.7(8)
COoOH 3461(9) 7463(2) 5213(3) 32.7(9)
COo0I 4826(9) 5659(2) 7212(2) 29.7(8)
CO00J 1528(9) 4788(2) 7626(2) 29.3(8)
COO0K 3673(9) 5619(2) 8478(2) 30.9(8)
CooL 5196(9) 5926(2) 7910(2) 29.6(8)
CooM 1877(9) 5049(2) 8338(2) 31.0(8)

0009 7827(7) 4570.4(18) 5686.3(19) 33.8(7)




Table S3. Anisotropic Displacement Parameters (A2x103) for 1.

The anisotropic displacement factor exponent takes the form:

Atom Uy Uy, Us; Uy U U,
Br01 31.5(2) 30.9(2) 42.1(3) -1.96(17) 6.89(17) 4.77(16)
Br02 33.7(2) 33.4(2) 37.9(2) 2.53(17) 4.49(17) -4.54(17)
Br03 36.4(2) 34.0(2) 34.4(2) 0.82(16) 6.55(17) -7.00(17)
Br04 38.1(2) 35.6(2) 30.9(2) 1.45(16) 9.31(17) -2.63(17)
Br05 44.1(3) 34.4(2) 32.3(2) 2.96(16) 10.48(18) 4.25(18)
Br06 43.6(3) 38.1(3) 32.4(2) 3. 13(17) 5.03(18) -4. 09(19)
O00A 26.9(14) 30.5(14) 32.2(15) 2.5(12) 6.2(11) 1.3(11)
0007 39.7(17) 29.3(15) 36.2(17) 1.9(12) 12.3(13) 4.3(13)
0008 30.4(15) 36.2(16) 33.5(16) -1.4(13) 3.7(12) 4.4(13)
C00B 25.9(18) 29(2) 37(2) -2.7(16) 4.4(15) 1.9(15)
cooC 32(2) 29(2) 33(2) -1.1(16) 6.9(16) 0.1(16)
C00D 26.7(18) 28.7(19) 32(2) 1.2(15) 4.0(15) 2.0(15)
COOE 29.5(19) 32(2) 33(2) -2.3(16) 7.3(16) 3.5(16)
COOF 28.2(18) 29.7(19) 28.6(19) -2.4(15) 5.7(15) 2.8(15)
C00G 30.0(19) 26.3(18) 33(2) -2.4(15) 5.7(15) 1.0(15)
CO0H 32(2) 32(2) 34(2) 3.7(17) 4.3(16) -0.1(17)
C00I 26.7(18) 29.4(19) 33(2) 3.7(16) 6.2(15) 1.4(15)
C00J 28.6(18) 27.6(19) 32(2) 1.2(15) 2.8(15) -0.5(15)
CO0K 33(2) 32(2) 27.5(19) -1.5(16) 4.4(15) 1.6(17)
COOL 26.0(18) 26.6(19) 36(2) -1.1(16) 2.6(15) -0.4(15)
CooM 31(2) 31(2) 32(2) 2.2(16) 7.2(16) 3.7(16)
0009 32.8(16) 33.0(16) 36.0(17) -4.2(13) 9.6(13) -1.7(13)




Table S4. Bond Lengths for 1

Atom Atom Length/A
Br01 CO00B 1.884(4)
Br02 COOL 1.869(4)
Br03 Co00J 1.881(4)
Br04 COOM 1.876(4)
Br05 C00C 1.880(5)
Br06 COO0K 1.893(4)
O00A C00D 1.389(5)
O00A Co0I 1.390(5)
0007 C00G 1.357(5)
0008 COOF 1.361(5)
CO00B COOE 1.396(6)
CO00B C0o0H 1.380(6)
CooC C00G 1.387(6)
CooC C0o0H 1.400(6)
C00D COOE 1.378(6)
C00D C00G 1.400(6)
COOF CO0I 1.410(6)
COOF C00J 1.377(6)
CO0I COOL 1.382(6)
C00J COOM 1.400(6)
CO0K COOL 1.408(6)
CO0K COOM 1.386(6)

50f 30



Table S5. Bond Angles for 1

Atom Atom Atom Angle/®
C00D O00A C00I 117.5(3)
COOE C00B Br01 118.7(3)
COoOH C00B Br01 119.8(3)
COOH C00B COOE 121.5(4)
C00G CooC Br05 118.6(3)
C00G CooC COOH 121.1(4)
COoOH cooC Br05 120.3(3)
O00A C00D C00G 114.6(4)
COOE C00D O00A 123.4(4)
COOE C00D C00G 122.0(4)
C00D COOE C00B 118.4(4)
0008 COOF C00I 116.1(4)
0008 COOF C00J 124.9(4)
C00J COOF C00I 118.9(4)
0007 C00G CooC 120.0(4)
0007 C00G C00D 121.9(4)
CooC C00G C00D 118.1(4)

Atom Atom Atom Angle/
C00B CO0H CooC 118.9(4)
O00A C00I COOF 117.4(4)
COOL C00I O00A 121.2(4)
COOL C00I COOF 121.2(4)
COOF C00J Br03 118.2(3)
COOF C00J CooM 120.8(4)
CooM C00J Br03 121.1(3)
COOL COOK Br06 119.5(3)
CooM COOK Br06 120.3(3)
CooM COOK COOL 120.3(4)
C00I COOL Br02 119.2(3)
C00I COOL COOK 118.9(4)
COO0K COOL Br02 121.8(3)
C00J CooM Br04 120.0(3)
COO0K CooM Br04 120.2(3)
COOK CooM C00J 119.94)




Table S6. Torsion Angles for 1

A B C D Angle/ A B C D Angle/*
Br01 C00B COOE C00D -177.8(3) COOE C00B COOH Co0C 0.1(7)
Br01 C00B COOH CooC 179.2(3) COOE C00D C00G 0007 -178.9(4)
Br03 C00J CooM Br04 -2.3(5) COOE C00D C00G CooC 1.3(7)
Br03 C00J CooM CO0K 177.8(3) COOF CO00I COOL Br02 -177.7(3)
Br05 CooC C00G 0007 0.2(6) COOF CO00I CooL CO0K 0.5(7)
Br05 CooC C00G C00D -179.9(3) COOF CO00J CooM Br04 179.7(3)
Br05 CooC CO0H C00B 179.3(3) COOF CO00J CoOM COO0K -0.2(7)
Br06 COOK COOL Br02 0.3(5) C00G CooC COo0OH C00B -0.8(7)
Br06 COO0K COOL C00I -177.9(3) C00G C00D COOE C00B -2.0(7)
Br06 COO0K CoOM Br04 -2.2(5) COOH CO00B COOE C00D 1.3(7)
Br06 CO0K COOM C00J 177.7(3) COOH CooC C00G 0007 -179.6(4)
O00A C00D COOE C00B 175.4(4) COOH CooC C00G C00D 0.2(7)
O00A C00D C00G 0007 3.5(6) C00I O00A C00D COOE 27.7(6)
O00A C00D C00G CooC -176.3(4) C00I O00A C00D C00G -154.8(4)
O00A Co00I COOL Br02 7.4(6) C00I COOF COo0J Br03 -176.1(3)
O00A C00I COOL COO0K -174.4(4) C00I COOF CO00J COOM 1.9(6)
0008 COOF C00I O00A -4.9(6) C00J COOF Co0I O00A 173.0(4)
0008 COOF C00I COOL -180.0(4) C00J COOF COo0I CooL -2.1(6)
0008 COOF CO00J Br03 1.6(6) COOL COOK COOM Br04 178.7(3)
0008 COOF CO00J COOM 179.6(4) COOL COOK COOM CO00J -1.5(7)
C00D O00A C00I COOF 86.5(5) COOM COOK COOL Br02 179.4(3)
C00D OO00A C001 COOL -98.5(5) CcooM COO0K COOL C00I 1.3(7)




Table S7. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement
Parameters (A?x10°) for 1

Atom X y z U(eq)
H007 8230 5579 5532 52
HO008 1318 4616 6292 50
HOOE 2518 6874 6871 38
HO0OH 2849 7826 4883 39
HOOA 6146 4500 5816 51

HOOB 8140(110) 4250(30) 5380(30) 31(13)




Table S8. Refinement Model Description of 1

Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of: All C(H) groups
At 1.5 times of: All O(H) groups
2a. Free rotating group: O009(HOOA)
2b. Aromatic/amide H refined with riding coordinates: COOE(HOOE), COOH(HOOH)
2c. Idealized tetrahedral OH refined as rotating group: O007(H007), O008(H008)



Table S9. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 1

SPLRTLN'Z20 Quantum Mechanics Driver: (Win/64k) Belease 1.0.0

Job type: Geometry optimization.
Method: RWBOTX-D

Baszi=z =zet: ©£-311+Z(ZD,F)
Numkber of kasis functions: 717

-

Numkber of electrons: 310
Farallel Jok: 1t threads

SCF model:

L restricted hykbrid HF-DFT S5CF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -16130.324682 0.028468 0.075204
2 -16130.331007 0.0075493 0.063575
3 -16130.331542 0.001578 0.004060
4 -16130.331567 0.000786 0.008361
3 -16130.331582 0.000337 0.001851
Feason for exit: Successful completion
Duantum Calculation CPU Time 5:01:41.34

Puantum Calculation Wall Time: 20:20.21



Figure S4. HOMO-LUMO of 1
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Figure S5. Calculated *C NMR Chemical Shift of 1




Figure S6. 'H NMR spectrum of 2 (Me,CO-d,, 500 MHz)

D32EO-

la WAYT-TAYANW 7l Yo AN
=9I II I =a=0i

N N O
O IN <t ©
N 00 ®© o
5 0 NN
NN O O
~\— ~~ I
OH OH
Br;©i0 Br
Br Br
Br
2

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f1 (ppm)

0.5



Table S10. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 2

o h | T«
SCEF model:
L restricted avebria HF-DFT S5CF caleoulation will be

——— - —_
]

performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

1]
il
1]
L]
I
ju]
o (D
H
e ]
L
[
ui]
"
]
H
[Tl
]
Lo
[ ]
[Tl
"
Il
II
it

-135536.767302 0.022717 0.08106E
2 -13556.772247 0.007E10 0.053125
3 -13556.7727008 0.001135 0.001&814
4 -13356.772720 0.000008 0.013479
3 -135356.772746 0.000380 0.002851
8 -13556.772747 0.000208 0.00151%9



Figure S7. HOMO-LUMO of 2
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Figure S8. Calculated *C NMR Chemical Shift of 2




Figure S9. 'TH NMR spectrum of 3 (CDCl;, 500 MHz)
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Table S11. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 3

Job type: Geometry optimization.
Method: EWBSTXE-D

Ba=zis set: 6-311+CG(ZD,FE]

Number of basi=z functicons: 714
Number of electrons: ZE4
Farallel Jok: 1t threads

SCF model:
4 restricted hybrid HF-DFT SCF calculation will ke
performed u=sing Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Hax Dist.
1 -135%96.033627 0.022713 0.08B3976
Z -13596.0359585 0.007325 0.138126
3 -135%6.06047T8 0.001e4d86 0.025831
1 -135%6.060560 0.001320 0.133568
5 -13596.060814 0.001554 0.062408
8 -13586.060E87T8 0.001e40 0.049487
7 -135%6.060803 0.001004 0.03B733
g -135%96.0600824 0.00057E 0.00BEe7
8 -135%96.060820 0.000183 0.003442



Figure 5S10. HOMO-LUMO of 3
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Figure S11. Calculated C NMR Chemical Shift of 3




Figure S12. 'H NMR spectrum of 4 (Me,CO-d,, 500 MHz)
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Table S12. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 4

Job type: Geometry optimization.
Method: BWBYTX-D

Basziz set: o-311+G(ZD,F)

HNumber of kasiz functions: 714
Number of electrons: ZE4
Farallel Jok: l& threads

SCF model:
& restricted hybrid HF-DFT SCF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Enerqgy Max Grad. Kax Dist.
1 -135%96.056101 0.022110 0.0732185

2 -13596.061698 0.0088135 0.116440

3 -13596.062567 0.003825 0.073182

4 -135096.062888 0.004495 0.0BBZ2E]L

2 -13596.063137 0.003611 0.0B0EE3

B -13596.063326 0.001687 0.0e0838

7 -13596.063428 0.001079 0.119373

B -13596.063573 0.003974 0.042723

9 -13596.063618 0.00339%¢6 0.07133E

10 -13596.063520 0.005150 0.048847
11 -133896.063706 0.000448 0.010202
12 -133896.063710 0.000324 0.001382



Figure 5S13. HOMO-LUMO of 4
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Figure S14. Calculated C NMR Chemical Shift of 4




Figure S15. 'H NMR spectrum of 5 (CDCl,, 500 MHz)
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Table S13. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 5

Jokb type: Geometry optimization.
Method: BEWBSTX-D

Baziz =et: e-311+E(ZD,F)

Number of kasis functions: 714
Numkber of electrons: ZE4
Farallel Jok: lt threads

SCF model:
& restricted hybrid HF-DFT S5CF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimizatieon

Cptimization:
Step Energy Max Grad. Max Dist.
1 -13596.053210 0.024364 0.07TT30
P -133896.058728 0.007035 0.047576
3 -13596.058286 0.002251 0.011383
4 -13596.05833E 0.002116 0.0503322
5 -13596.05%4¢66 0.000845 0.037523
8 -13586.05894%¢6 0.001018 0.0083E9
T -13596.058503 0.00043E 0.008984



Figure S16. HOMO-LUMO of 5
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Figure S17. Calculated C NMR Chemical Shift of 5




Figure S18. 'H NMR spectrum of 6 (Me,CO-d,, 500 MHz)
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Figure 519. 13C NMR spectrum of 6 (Me,CO-d,, 500 MHz)
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Figure S20. 'H-1C HSQC spectrum of 6 (Me,CO-d,, 500 MHz)
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Figure S21. 'H-1C HMBC spectrum of 6 (Me,CO-d,, 500 MHz)
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Figure $22. HREIMS of 6
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Table S14. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 6

Job type: Geometry optimization.
Method: BEW2STX-D

Baziz set: 6-311+3(ZD,E)

Number of kasiz functions: 714
Numkber of electrons: ZE4
Farallel Jok: lg threads

SCF model:
& restricted hybrid HF-DFT S5CF caleculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Kax Dist.
1 -135896.0353628 0.025644 0.0B203E
2 -13596.0387498 0.006105 0.058462
3 -13596.059382 0.001715 0.006%06
:: -13586.050418 0.0017E6 0.042893
5 -13596.0594098 0.001193 0.010775
8 -13596.0358513 0.000694 0.015156
Reason for exit: Successful completion
puantum Calculation CPU Time e:33:10.28
Cuantum Calculation Wall Time: Zo:125.60



Figure $23. HOMO-LUMO of 6
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Figure S24. Calculated *C NMR Chemical Shift of 6




Figure S25. 'H NMR spectrum of 7 (Me,CO-d,, 500 MHz)
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Table S15. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 7

Jok type: EECKE::F OpTlmMml1Zatlion.

Method: BEW2ETX-D

- . = . I % 1 = Ty -
H I'eSCIlCcoed OvVvoIl np—oprel o

CF calculation will ke

— —— —_
] =

formed using Pulay DIIS + Geometric Direct Minimization

Illj
m
H

Cptimization:

Step Energy Max Grad. Kax Dist.
1 -1616%.610830 0.02E8598 0.0832089
Z -16168.01E848¢6 0.00&86E8 0.138524
3 -1616%9.6193E89 0.0017e6 0.089035
4 -1616%9.619638 0.001158 0.120235
3 -16169.61978¢6 0.001183 0.0008709
6 -1616%9.618824 0.001149 0.020720
T -1616%9.6198389 0.000708 0.006034
B -16169.619E43 0.00035%¢ 0.007203



Figure 527. HOMO-LUMO of 7
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Figure S28. Calculated C NMR Chemical Shift of 7




Figure S529. 'H NMR spectrum of 8 (CDCl,, 500 MHz)
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Figure S30. HRESIMS of 8
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Figure S31. Crystal Structure of 8

2,3,4,5-tetrabromo-6-(3',5'-dibromo-2'-methoxyphenoxy) anisole



Table S16. Crystal Data & Structure Refinement for 8

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

/A

o

al
pre

Y/°

Volume/A3

Z

Qcarcg/cm’
p/mm-!

F(000)

Crystal size/mm?
Radiation

20 range for data collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

190412irai-TN-2-1

C,HgBr O,

703.66

113

triclinic

P-1

8.733(3)

8.911(3)

12.769(4)

104.185(4)

100.011(3)

101.892(3)

916.0(5)

2

2.551

13.158

652.0

0.317 x 0.229 x 0.21

MoKa (A =0.71075)

6.588 to 54.968

-10€h <11, -11<k<11,-15<1<16
7554

4046 [R,,, = 0.0369, R
4046/3/210

1.088

R, =0.0422, wR, = 0.0964
R, =0.0472, wR, = 0.0997
1.42/-1.20

= 0.0427]

sigma




Table S17. Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x103) for 8. Ueq is defined as 1/3 of the trace of the
orthogonalized UlJ tensor.

Atom X y z U(eq)
Br01 2276.2(7) 1367.2(7) 10563.0(4) 28.28(14)
Br02 7526.5(6) 3871.0(7) 8927.1(4) 25.11(13)
Br03 2872.1(8) 3874.3(7) 3447 .4(4) 33.07(15)
Br04 3773.5(8) 9527.4(6) 7030.9(5) 36.51(16)
Br05 1413.9(9) 1719.4(7) 5016.7(5) 39.38(17)
Br06 3877.1(9) 7832.3(7) 4419.8(5) 36.83(16)
0007 394(4) 2350(4) 8712(3) 20.7(7)
0008 1522(4) 3791(4) 7275(3) 21.4(7)
0009 2645(5) 7055(5) 8153(3) 28.2(8)
CO0A 2004(6) 2697(6) 8750(4) 16.8(9)
C00B 5293(6) 3424(5) 8861(4) 18.2(9)
CooC 4734(6) 2704(6) 9618(4) 20.8(10)
C00D 4274(6) 3806(6) 8068(4) 17.8(9)
COOE 3078(6) 2350(6) 9543(4) 18.4(9)
COOF 2663(6) 3457(6) 8034(4) 18.3(9)
C00G 2705(6) 4899(6) 4885(4) 24.4(11)
COOH 2594(6) 6365(6) 7068(4) 20.4(10)
C00I 3110(6) 7292(6) 6400(4) 23.2(10)
C00J -555(6) 1008(6) 7776(4) 26.0(11)
CO0K 2103(6) 4710(6) 6627(4) 19.8(10)
COOL 2141(6) 3969(6) 5543(4) 23.2(10)
COOM 3146(6) 6553(6) 5305(4) 22.9(10)
COON 1244(9) 7187(8) 8383(4) 40.6(16)




Table S18. Anisotropic Displacement Parameters (A2x10%) for 8. The anisotropic

displacement factor exponent takes the form:
'2712[hza*zUll-I_tha*b*Ulz-l_. oo ] .

Atom Un Up, Uss Uz Uiz U
Br01 29.0(3) 35.4(3) 23.5(3) 16.9(2) 9.2(2) 2.7(2)
Br02 15.9(2) 32.0(3) 26.8(3) 8.9(2) 5.92(19) 3.8(2)
Br03 42.7(3) 28.1(3) 21.7(3) 4.5(2) 6.5(2) -1.0(2)
Br04 52.9(4) 15.5(3) 37.7(3) 4.4(2) 15.4(3) 1.6(2)
Br05 56.5(4) 17.4(3) 36.1(3) 4.3(2) 12.5(3) -5.0(3)
Br06 57.8(4) 23.9(3) 30.2(3) 15.1(2) 14.4(3) 1.7(3)
0007 14.4(16) 24.4(18) 22.8(18) 6.5(14) 6.6(13) 2.1(14)
0008 18.0(16) 24.4(18) 24.9(18) 15.2(15) 4.4(14) 3.2(14)
0009 33(2) 27(2) 17.9(17) 4.4(15) 2.2(15) 0.4(16)
CO00A 14(2) 17(2) 19(2) 3.8(18) 6.5(17) 3.1(17)
C00B 18(2) 14(2) 21(2) 2.8(18) 3.1(18) 1.8(18)
C00C 18(2) 21(2) 20(2) 3.2(19) 0.0(19) 4.0(19)
C00D 19(2) 16(2) 17(2) 5.3(18) 7.3(18) 0.4(18)
COOE 22(2) 19(2) 14(2) 5.4(18) 4.6(18) 3.3(19)
COOF 21(2) 14(2) 20(2) 6.7(18) 5.2(19) 2.9(18)
C00G 29(3) 23(3) 19(2) 8(2) 3(2) 3(2)
CO0H 18(2) 21(2) 19(2) 5.2(19) 1.1(18) 2.0(19)
C001 27(3) 16(2) 22(2) 5.8(19) 0(2) 2(2)
C00J 20(2) 24(3) 29(3) 6(2) 2(2) 1(2)
COO0K 17(2) 23(2) 20(2) 13(2) 1.5(18) 2.0(19)
COOL 26(3) 13(2) 27(3) 5.8(19) 3(2) 1.6(19)
CooM 27(3) 22(2) 18(2) 9(2) 5(2) 0(2)
COON 76(4) 42(3) 13(2) 6(2) 2(3) 44(3)




Table S19. Bond Lengths for 8

Atom Atom Length/A
Br01 COOE 1.891(5)
Br02 C00B 1.891(5)
Br03 C00G 1.885(5)
Br04 C00I 1.878(5)
Br05 CooL 1.882(5)
Br06 COOM 1.889(5)
0007 CO0A 1.366(6)
0007 C00J 1.447(6)
0008 COOF 1.396(6)
0008 COO0K 1.385(6)
0009 COOH 1.359(6)
0009 COON 1.329(8)
CO0A COOE 1.394(7)
CO0A COOF 1.397(7)
C00B CooC 1.387(7)
C00B C00D 1.384(7)
cooC COOE 1.396(7)
C00D COOF 1.368(7)
C00G CooL 1.397(7)
C00G COOM 1.383(7)
COOH Co0I 1.392(7)
COOH COOK 1.387(7)
C00I COOM 1.401(7)

CO0K COOL 1.390(7)




Table S20. Bond Angles for 8

Atom Atom Atom Angle/ Atom Atom Atom Angle/
CO00A 0007 CO00J 113.6(4) CoOM C00G Br03 121.3(4)
COOK 0008 COOF 116.9(4) COOM C00G CooL 119.4(5)
COON 0009 COOH 115.8(4) 0009 COOH Co0I 120.9(5)
0007 CO0A COOE 120.7(4) 0009 CO0H COOK 120.1(5)
0007 CO0A COOF 122.4(4) COOK COOH Co0I 118.9(5)
COOE CO00A COOF 116.9(4) COoOH Co0I Br04 117.6(4)
C00C C00B Br02 118.0(4) COOH Co0I COOM 120.1(5)
C00D C00B Br02 119.8(4) CooM C00I Br04 122.2(4)
C00D C00B CooC 122.2(5) 0008 COOK CO0H 119.0(4)
C00B e COOE 117.3(4) 0008 COOK CooL 119.8(5)
COOF C00D C00B 118.5(5) COoOH COO0K CooL 121.2(5)
CO0A COOE Br01 119.2(4) C00G COOL Br05 122.4(4)
CO00A COOE CooC 122.5(5) COO0K CooL Br05 117.8(4)
CooC COOE Br01 118.3(4) COO0K COOL C00G 119.7(5)
0008 COOF CO0A 113.7(4) C00G CooM Br06 120.1(4)
C00D COOF 0008 123.7(4) C00G CoOM Co0I 120.5(5)
C00D COOF CO0A 122.6(4) C00I CooM Br06 119.4(4)

COOL CO0G  Br03 119.3(4)




Table S21. Torsion Angles for 8

A B C D Angle/
Br02 C00B coocC COOE -178.6(3)
Br02 C00B C00D COOF 179.5(3)
Br03 C00G CO0oL Br05 -3.9(6)
Br03 C00G CO0oL CO0K 176.2(4)
Br03 C00G COOM Br06 1.8(6)
Br03 C00G COOM Co00I -176.0(4)
Br04 Co00I COoOM Br06 -0.3(6)
Br04 Coo1 CooM C00G 177.5(4)
0007 CO00A COOE BrO1 0.7(6)
0007 CO00A COOE coocC -179.2(4)
0007 CO00A COOF 0008 -1.2(6)
0007 CO00A COOF C0ooD -180.0(4)
0008 CO0K CO0L Br05 -0.8(6)
0008 CO0K CO0L C00G 179.1(4)
0009 COOH Coo1 Br04 -3.1(7)
0009 COOH Co00I COOM 175.9(5)
0009 COOH CO0K 0008 6.2(7)
0009 COOH  COOK CO0L 175.7(5)
C00B CooC COOE Br01 -180.0(3)
CO0B C00C COOE CO0A -0.1(7)
C00B C00D COOF 0008 179.8(4)
C00B C00D COOF CO00A -1.6(7)
CooC C00B C00D COOF 0.0(7)
C00D C00B CooC COOE 0.9(7)

A B C D Angle/
COOE CO0A COOF 0008 -179.0(4)
COOE CO00A COOF C00D 2.2(7)
COOF 0008 COOK CO0OH -82.3(6)
COOF 0008 COO0K COOL 99.6(5)
COOF CO0A COOE Br01 178.5(3)
COOF CO0A COOE CooC -1.3(7)
CO0OH C00I CooM Br06 -179.2(4)
CO0H C00I CooM C00G -1.4(8)
CO0H CO0K COOL Br05 -179.0(4)
CO0H COOK COOL C00G 1.0(8)
C00I C0o0H CO0K 0008 -177.1(4)
C00I CO0H COOK COOL 1.0(7)
C00J 0007 CO0A COOE -107.6(5)
C00J 0007 CO0A COOF 74.6(6)
COOK 0008 COOF CO0A 172.6(4)
CO0K 0008 COOF C00D -8.6(7)
COOK  CO0OH €00l Br04 -179.7(4)
CO0K COOH o0l COOM -0.8(8)
COOL CO0G ~ COOM  Br06 -178.9(4)
COOL CO0G ~ COOM  CO00I 3.3(8)
COOM ~ C00G  COOL Br05 176.8(4)
CooM C00G COOL CO0K -3.1(8)
COON 0009 CO00H CO00I 103.5(6)
COON 0009 CO00H CO0K -79.9(6)




Table S22. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement
Parameters (A?x10°) for 8

Atom X y z U(eq)
H00C 5433.13 2465.87 10153.75 25
HO00D 4675.83 4290.02 7569.01 21
HO0A -447.93 1253.01 7096.84 39
HO00B -1665.7 805.46 7809.42 39
HOOE -180.51 73.77 7800.72 39
HOOF 812.91 7854.42 7989.34 61
H00G 1400.96 7657.17 9167.9 61

HOOH 504.42 6142.63 8158.12 61




Table S23. Retfinement Model Description of 8

Number of restraints - 3, number of constraints - unknown.

Details:

1. Fixed Uiso

At 1.2 times of: All C(H) groups

At 1.5 times of: All C(H,H,H) groups

2. Rigid body (RIGU) restrains O009, COON with sigma for 1-2 distances of 0.004 and sigma for 1-3
distances of 0.004

3.a Aromatic/amide H refined with riding coordinates: COOC(H00C), CO0D(H00D)

3.b Idealized Me refined as rotating group: CO0J(HO0A,HO00B,HOOE), COON(HOOF,HO0G,HOOH)



Table S24. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 8

O

(8]

O

type: Geometry optimization.

hod: EWBSTX-D

-

il

it

B

- . .
-311+& (2D, F)

oy

Basis set:
Numker of kasis functions: T893

Numbker of electrons: 326

-

1l threads

Al

FParallel Job

=

5CF model:

HRER-T1ET

- e = e 1 % 1 = 1 ITTH o
L TESLIICLEON OVIDIL ar—obpl aolrb
=

calculation will ke

erformed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -16208.904060 0.031123 0.1169E1
2 -16206.911301 0.008252 0.121129
3 -16208.912230 0.003044 0.006E68
4 -1620E.91227E 0.003037 0.083174
3 -16208.912575 0.002266 0.020735
& -16208.912628 0.001779 0.018933
T -1620E.91263E 0.001025 1.017400
= -1e620E.91266E 0.0004368 0.007081



Figure 532. HOMO-LUMO of 8
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Figure S33. Calculated *C NMR Chemical Shift of 8




Figure S34. 'H NMR spectrum of 9 (CDCl,, 500 MHz)
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Figure 535. HRESIMS of 9
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Figure S36. Crystal Structure of 9

2,3,4,5-tetrabromo-6-(3',5'-dibromo-2'-methoxyphenoxy) anisole



Table S25. Crystal Data and Structure Refinement for 9

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

/A

o

af
Bre

Y/°

Volume/A3

V4

Qeargfem’

u/mm!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack parameter

190412irai-TN-7
C14HoBr50;4

624.76

113.15

orthorhombic

Pca2,

6.9014(15)

11.940(3)

21.090(5)

90

90

90

1737.9(7)

4

2.388

11.569

1168.0

0.26 x 0.11 x 0.06

MoKa (A =0.71075)

6.82 to 54.952
-8<h<8,-15<k<15,-27<1<22
17770

3584 [Rip = 0.0623, Rigma = 0.0509]
3584/1/201

1.059

R, =0.0359, wR, = 0.0648
R, =0.0480, wR, = 0.0681
0.61/-0.60

0.087(12)




Table S26. Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x103) for 9. Ueq is defined as 1/3 of the trace of the

orthogonalized UlJ tensor.

Atom x Y z U(eq)
Br01 7455.4(13) 530.8(7) 6203.2(4) 22.52(18)
Br02 3198.4(13) 3974.1(8) 7432.3(4) 25.8(2)
Br03 -533.9(14) 1031.0(8) 4576.7(4) 31.2(2)
Br04 4843.4(15) 1132.5(8) 2567.4(4) 31.9(2)
Br05 7279.5(13) 3188.6(9) 3310.0(5) 31.0(2)
0006 1251(8) 4088(4) 6129(3) 21.0(13)
0007 2018(8) 2887(5) 5088(3) 21.0(14)
0008 5380(8) 3753(5) 4563(3) 25.0(14)
C009 4541(12) 1838(7) 5627(4) 17.4(18)
CO0A 5516(11) 1669(6) 6191(4) 18.3(17)
C00B 4003(12) 1709(7) 3355(4) 20.5(18)
CooC 5164(12) 2280(8) 6735(4) 20.8(19)
C00D 2306(14) 1270(7) 3609(4) 24(2)
COOE 2669(12) 3275(6) 6161(4) 18.6(17)
COOF 3731(12) 3093(7) 6702(4) 19.7(19)
C00G 1700(13) 1665(7) 4195(4) 21.8(19)
COOH 3120(12) 2656(7) 5621(4) 16.9(17)
C00I 5014(12) 2548(8) 3671(4) 23.8(19)
C00J -666(11) 3639(8) 6221(5) 28(2)
COO0K 2702(13) 2498(7) 4511(4) 21.1(18)
COOL 4356(12) 2961(7) 4245(4) 20.0(19)
CoOM 4487(17) 4814(10) 4615(8) 74(5)




Table S27. Anisotropic Displacement Parameters (A2x10%) for 9. The anisotropic

displacement factor exponent takes the form:
-2m?[h?a*?U,+2hka*b*U,,+...].

Atom Uy Uy, Us; Uy U Uy,
Br01 22.8(4) 24.8(4) 19.9(4) 0.8(4) -0.4(4) 6.5(4)
Br02 31.2(5) 28.5(5) 17.6(4) -5.9(4) 1.9(4) 2.8(4)
Br03 34.9(5) 30.9(6) 27.7(5) 1.3(5) 49(4) -9.7(4)
Br04 48.0(6) 31.8(5) 15.9(4) -1.9(4) 4.2(4) 3.6(4)
Br05 30.7(5) 36.2(6) 26.0(5) 2.7(4) 5.5(4) -3.4(4)
0006 23(3) 17(3) 23(3) 0(3) 1(3) 3(2)
0007 23(3) 26(3) 14(3) -4(3) 0(2) 7(2)
0008 21(3) 27(4) 28(3) -10(3) -2(3) 0(3)
C009 22(4) 13(4) 17(4) -5(3) 2(3) 0(4)
CO0A 18(4) 15(4) 22(5) 5(4) 4(4) -2(3)
C00B 25(4) 25(5) 12(4) 4(4) 2(4) 1(4)
CooC 18(4) 29(5) 15(4) 3(4) -7(4) 1(4)
C00D 39(5) 14(4) 20(5) 2(4) -5(4) 0(4)
COOE 22(4) 15(4) 19(4) 5(4) 4(4) -1(4)
COOF 24(4) 21(5) 14(4) 3(3) 6(4) -6(4)
C00G 24(5) 17(4) 25(5) 3(4) -1(4) -2(4)
COOH 17(4) 21(5) 13(4) -3(3) -2(3) -1(4)
C00I 32(5) 20(5) 19(4) 6(4) 4(4) 1(4)
Co0J 18(4) 34(5) 31(5) -2(4) 7(4) 4(4)
CO0K 27(5) 18(4) 19(4) 1(4) -3(4) 8(4)
COOL 15(4) 21(5) 23(5) 0(4) -5(3) 0(4)
CooM 37(6) 28(6) 156(14) -39(8) -13(8) -3(5)




Table S28. Bond Lengths for 9

Atom Atom Length/A
Br01 CO0A 1.907(8)
Br02 COOF 1.901(8)
Br03 C00G 1.898(9)
Br04 C00B 1.890(9)
Br05 C00I 1.899(9)
0006 COOE 1.380(9)
0006 Co00J 1.441(10)
0007 COoOH 1.386(10)
0007 COO0K 1.385(10)
0008 CooL 1.358(10)
0008 CoOM 1.413(12)
C009 CO0A 1.381(12)
C009 CO0H 1.385(11)
CO0A CooC 1.381(12)
C00B C00D 1.390(12)
C00B Co00I 1.391(13)
CooC COOF 1.388(12)
C00D C00G 1.387(12)
COOE COOF 1.373(12)
COOE COOH 1.394(11)
C00G COO0K 1.383(12)
Co0I COOL 1.384(12)

CO0K COOL 1.386(12)




Table 529. Bond Angles for 9

Atom Atom Atom Angle/ Atom Atom Atom Angle/’
COOE 0006 CO00J 112.5(6) COOE COOF CooC 122.2(8)
COO0K 0007 COOH 117.3(6) C00D C00G Br03 119.2(7)
COOL 0008 CooM 115.8(7) COOK C00G Br03 119.2(7)
CO0A C009 COOH 117.1(8) COOK C00G C00D 121.6(8)
C009 CO0A Br01 117.2(6) 0007 COOH COOE 115.8(7)
CcooC CO0A Br01 119.2(6) C009 COOH 0007 122.5(7)
CcooC CO0A C009 123.6(7) C009 COOH COOE 121.6(8)
C00D CO00B Br04 117.3(7) C00B C00I Br05 120.8(7)
C00D CO00B COo0I 120.7(8) CooL COo0I Br05 118.5(7)
C00I CO00B Br04 121.9(6) CooL COo0I C00B 120.7(8)
CO0A C00C COOF 117.0(7) 0007 COOK CooL 120.2(8)
C00G C00D CO00B 117.9(8) C00G COOK 0007 119.6(8)
0006 COOE COOH 119.4(8) C00G COOK CooL 120.2(8)
COOF COOE 0006 122.1(8) 0008 CooL Co0I 120.6(8)
COOF COOE COOH 118.5(8) 0008 CooL COOK 120.4(8)
cooC COOF Br02 119.0(6) Co0I CooL COOK 118.8(8)

COOE COOF Br02 118.8(7)




Table S30. Torsion Angles for 9

A B C D Angle/*
Br01 CO0A CooC COOF -179.6(6)
Br03 C00G COOK 0007 -2.6(11)
Br03 C00G CO0K COOL 179.0(6)
Br04 CO00B C00D C00G 178.4(7)
Br04 CO0B CO0I Br05 1.6(11)
Br04 Co00B C001 COOL 179.5(7)
Br05 CO0I COOL 0008 -4.4(11)
Br05 CO00I COOL CO0K 179.9(6)
0006 COOE COOF Br02 1.1(11)
0006 COOE COOF CooC -179.6(8)
0006 COOE COoOH 0007 -2.5(11)
0006 COOE COoOH C009 179.4(7)
0007 COOK COoOL 0008 3.8(12)
0007 COOK CooL C001 179.5(8)
C009 CO0A CooC COOF 0.8(13)
CO0A C009 COoOH 0007 -178.7(7)
CO0A C009 COoOH COOE -0.8(12)
CO0A CooC COOF Br(02 -179.3(6)
CO0A Co0oC COOF COOE 1.4(13)
C00B C00D C00G Br03 -176.7(6)
C00B C00D C00G COO0K 2.3(13)
C00B Co01 COoL 0008 177.7(8)

A B C D Angle/*
Co00B C001 COoOoL COOK 2.0(13)
C0o0D Co00B C001 Br05 -177.6(6)
C00D CO00B Co00I COOL 0.3(13)
C00D C00G COO0K 0007 178.4(8)
C00D C00G CO0K COOL 0.0(13)
COOF COOE COOH 0007 -179.1(7)
COOF COOE COOH €009 2.9(12)
C00G COOK COoOoL 0008 -177.8(8)
C00G ~ CO0K  COOL CO0I 2.1(13)
COoOH 0007 CO0K C00G 112.5(9)
COoOH 0007 COOK CooL -69.1(10)
COoOH C009 CO0A Br01 179.3(6)
COOH C009 CO0A CooC -1.1(13)
COo0OH COOE COOF Br02 177.5(6)
CooH COOE COOF CooC -3.2(13)
CO0I COO0B CoOD  C00G -2.4(12)
Co0J 0006 COOE COOF -98.5(9)
Co0J 0006 COOE CooH 85.1(9)
COO0K 0007 CooH C009 -17.0(11)
COO0K 0007 COOH COOE 164.9(7)
CooM 0008 COoL Co0I1 113.5(11)
CooM 0008 COoL COO0K -70.9(12)




Table 531. Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement
Parameters (A?x10°) for 9

Atom X Y z U(eq)
HO009 4827.61 1419.61 5266.82 21
H00C 5856.47 2151.82 7106.42 25
HO00D 1599.05 728.47 3392.07 29
HO00A -993.9 3162.57 5870.23 42
HO00B -1581.68 4242.78 6246.43 42
HOOE -699.22 3213.84 6606.7 42
HOOF 4394.88 5149.86 4203.06 111
H00G 5246.52 5284.57 4887.94 111

HOOH 3211.6 4726.98 4790.67 111




Table S32. Refinement model description for 9

Number of restraints - 1, number of constraints - unknown.

Details:

1. Fixed Uiso

At 1.2 times of: All C(H) groups

At 1.5 times of: All C(H,H,H) groups

2.a Aromatic/amide H refined with riding coordinates: C009(HO009), CO0C(HO00C), CO0D(H00D)
2.b Idealized Me refined as rotating group: CO0J(HO0A,HO00B,HOOE), COOM(HO0F, HO0G,HO0H)



Table S33. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 9

Jok type: Geometry optimization.
Method: BEW2STX-D

Zaziz =zet: 6-311+E(2D,F)

Number of basis functions: 753
Number of electrons: 2892

Farallel Jok: 1t threads

5CF model:
L restricted hykrid HF-DFT SCF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Dist.
1 -13635.346267 0.0253715 0.1019e7
2 -13835.352033 0.00746 0.128982
3 -13635.352836 0.0026350 0.005913
4 -13635.35204E 0.0025E84 0.083121
2 -13835.353338 0.003438 0.04421n
B -13635.353470 0.002877 0.03BE53
7 -13835.353545 0.001030 0.030200
E -13835.353572 0.000731 0.011531
3 -13635.353578 0.000452 0.007713



Figure S37. HOMO-LUMO of 9
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Figure S38. Calculated C NMR Chemical Shift of 9




Figure S39. 'H NMR spectrum of 10 (Me,CO-d,, 500 MHz)

7.6215
7.6172
7.1268
7.1225

OAc OH

Br (6] Br
Br Br
Br Br
10

—2.4003

7.5 7.0 6.5 6.0 5.5

5.0

4.5

4.0
f1 (ppm)

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0



Figure S40. 'H NMR spectrum of 10 (CDCl,;, 500 MHz)
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Figure 541. 'H-'H COSY spectrum of 10 (CDCl,, 500 MHz)
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Figure 542. 'H-13C HSQC spectrum of 10 (CDCl,;, 500 MHz)
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Figure 543. 'H-°C HMBC spectrum of 10 (CDCl,, 500 MHz)
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Figure S44. HRESIMS of 10
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Table S34. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 10

Job type: Geometry optimization.

Basis set: ©-311+3(Z0,F)
WNumber of kasis functions: 810

=
lectrons: 332
& threads

culation will ke

a
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Kax Dist.
1 -162E2. 961523 0.0383%96 0.090E41
2 -162EB2.0973455 0.008160 0.036260
3 -1g2E2.074471 0.004227 0.035304
¢ -162B2.9746897 0.0015091 0.011823
5 -1e2B2.09747T2E 0.000611 0.013237
= -162E2.97473¢8 0.000430 0.011420



Figure 45. HOMO-LUMO of 10
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Figure S46. Calculated C NMR Chemical Shift of 10




Figure S547. 'H NMR spectrum of 11 (Me,CO-d,, 500 MHz)
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Figure 548. HRESIMS of 11
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Table S35. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 11

Jokb type: Geometry optimization.
Method: EWBSTX-D

Basis set: 6-311+=(Z0,F)

HNumker of kasisz functions=: 903
Number of electrons: 354
Farallel Job: lé threads

SCF model:

& restricted hykrid HF-DFT SCF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -16435.5%6645 0.053312 0.1094EE
2 -16435.6813506 0.008313 0.084378
3 -16435.6815225 0.005318 0.043742
4 -16435.615707 0.005185 0.060876
5 -16435.61589E5 0.005839 0.07444¢
8 -16435.818287 0.004842 0.073823
T -16435.6163585 0.003118 0.10193E
E -16435.616834 0.003743 0.080140
g8 -16435.617030 0.004368 0.036092E

10 -16435.617070 0.002281 0.040488
11 -16435.617133 0.000830 0.015E841
12 -16435.617140 0.000620 0.0142&6E



Figure $49. HOMO-LUMO of 11
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Figure S50. Calculated 3C NMR Chemical Shift of 11




Figure S51. 'H NMR spectrum of 12 (Me,CO-d,, 500 MHz)
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Figure S52. 'H NMR spectrum of 12 (CDCl,, 500 MHz)

QIALT _Annn'n
IV \.LL UUUU U

OCH £¢19°1 —

\\\\\\

89799
Smo.ov

€10dO €C9¢’L /

3LOV L
6109°Z W
¢SeS’L

OH
Br
r i;

OAc

Br
Br

Br

12

AAMJJLL_J%

3.08

0.5 0.C

1.0

1.5

4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0



Figure S53. 'H-'H COSY spectrum of 12 (CDCl,, 500 MHz)
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Figure S54. 'H-1C HSQC spectrum of 12 (CDCl,;, 500 MHz)
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Figure S55. 'H-1°C HMBC spectrum of 12 (CDCl,, 500 MHz)
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Figure S56. HRESIMS of 12
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Table S36. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 12

Basis set: o—-211+3(ZD,F)
Numbker of kasiz functions: T&E
Humber of electrons: 298
Farallel Jok: l& threads

e e 4 1 Trrl s OE—TE o 1 . 3 e
+ I'eSTIlCTed Nyoria nar—-uUrl ol calciulaclon Will De
—_—— -
=

erformed using Pulay DIIS Feometric Direct Minimization

Illj

Cptimization:

Step Enerqy Max Grad. Kax Dist.
1 -13709.404352 0.038647 0.111242
2 -137008.414372 0.014645 0.030709
3 -13709.415618 0.00416 0.040773
4 -13709.415825 0.001370 0.008811
2 -13708.415832 0.000326E 0.00737TE
B -13709.415859 0.0002390 0.008302



Figure S57. HOMO-LUMO of 12
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Figure S58. Calculated C NMR Chemical Shift of 12




Figure S59. 'H NMR spectrum of 13 (Me,CO-d,, 500 MHz)
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Figure S60. 'H NMR spectrum of 13 (CDCl,;, 500 MHz)
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Figure S61. 'H-'H COSY spectrum of 13 (CDCl,, 500 MHz)
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Figure S62. 'H-1°C HSQC spectrum of 13 (CDCl,;, 500 MHz)
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Figure S63. 'H-°C HMBC spectrum of 13 (CDCl,, 500 MHz)
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Figure S64. 'H-°C HMBC spectrum of 13 (CDCl,, 500 MHz)
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Figure 565. HRESIMS of 13
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Table S37. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 13

Method: BEWBS7X-D

Basziz set: o-311+E(ZD,F)

Number of basis function=s: Bel

Numker of electrons: 320

Farallel Jok: 1o threads

SCF model:

% restricted hybrid HF-DFT S5CF calculation will ke

—

Direct Minimization

|
(]
m
[}
=
m
il
H
o
[

performed using Pulay DIIS

Cptimization:

Step Energy Max Grad. Max Dist.
1 -13862.0430E1 0.045313 0.117283
pe -13Be2.038088 0.01011s 0.074829
3 -13B62.0396E8 0.005803 0.0330353
4 -13B62.0329883 0.00185% 0.0341289
5 -13B62.060035 0.001562 0.008661
= -13B62.060046 0.00076l 0.014733
T -13B62.060030 0.000258 0.00B00E8



Figure S66. HOMO-LUMO of 13
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Figure S67. Calculated 3C NMR Chemical Shift of 13




Figure S68. 'H NMR spectrum of 14 (as a mixture with compound 2) (CD,0D, 500 MHz)
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Table S38. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 14

Job type: Geometry optimization.
Method: EWBYTX-D

Ba=ziz =set: 6-Z11+E(ZD,FE)

Number of basi=s functions: &75
Numkber of electrons: 276
Farallel Jck: l& threads

SCF model:
L restricted hybrid HF-DFT SCF calculation will be
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Dist.
1 -13556.7604367 0.026802 0.082144
e -13536.768213 0.008273 0.054314
3 -13556.768631 0.001336 0.001260
q -13536.7688660 0.001153 0.0104635
3 -13536.7686E5 0.000329 0.00207¢6
B -13556.76896E6 0.000126 0.000e20



Figure 569. HOMO-LUMO of 14
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Figure S70. Calculated C NMR Chemical Shift of 14




Table S39. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 15

Zasziz set: ©-311+E(ZD,FE]
o

Numkber of kasis functions: 675

Number of electrons: 276

Parallel Jok: 16 threads

SCF model:
B restricted hybrid HF-DFT SCF calculation will be
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -135356.762016 0.021476 0.07e580
2 -13356.7T0b6EE 0.007328 0.035408
3 -13556.7671490 0.001804 0.0143244
4 -13556.Te7172 0.001841 0.123542
3 -13556.767366 0.001485 0.052741
8 -13556.767418 0.001208 0.007843
T -13556.767443 0.0001E8 0.002668
g -13356.767443 0.000033 0.001082



Figure S71. HOMO-LUMO of 15
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Figure S72. Calculated 3C NMR Chemical Shift of 15




Figure S73. 'H NMR spectrum of 16 (Me,CO-d,, 500 MHz)
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Figure S74. 'H NMR spectrum of 16 (Me,CO-d,, 500 MHz)
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Figure S75. 'H-'H COSY spectrum of 16 (Me,CO-d,, 500 MHz)
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Figure S76. 'H-1°C HSQC spectrum of 16 (Me,CO-d,, 500 MHz)
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Figure S77. 'H-13C HMBC spectrum of 16 (Me,CO-d,, 500 MHz)
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Figure S78. HREIMS of 16
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Table S40. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 16

type: Geometry optimization.

Basis set: o-311+G(Z0,F)
Numbker of basiz functions: 633
Numbker of ectrons: 242

k: 1 threads

CF calculation will ke

Ly

———

It
L restricted hykrid HF-DET
formed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 109E83.204308 0.019514 0.105374
2 -10883, 2085099 0.006637 0.04B535
3 -108983., 208880 0.0012E8%9 0.001567
4 -10883.2080902 0.001103 0.0083E3
3 -10883.20080149 0.000365 0.0018E83
= -108E3.20080149 0.000137 0.000376



Figure 579. HOMO-LUMO of 16
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Figure S80. Calculated 3C NMR Chemical Shift of 16




Figure S8]1. 1H NMR spectrum of 17 (Me,CO-d,, 500 MHz)
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Figure S82. LREIMS of 17
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Table S541. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 17

Jokb type: Geometry optimization.
Method: BWRATH-D

Zasziz =set: ©-311+G(2D,F)

MNumber of basiz function=: B33
Mumker of electrons: 242
Farallel Jok: 18 threads

S5CF model:
L restricted hybrid HF-DFT 5CF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max CGrad. Max Dist.
1 -10883.201771 0.019121 0.075432
2 -109883.203708 0.007324 0.038852
3 -10883.206070 0.001837 0.012114
4 -10983.206114 0.001e6 0.159898
3 -10983.206e307 0.002395 0.019355
B -100883.208382 0.00151s 0.019883
) -10983.206418 0.000385 0.010043
= -10983.200423 0.000390 0.0304a7



Figure S83. HOMO-LUMO of 17
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Figure S84. Calculated C NMR Chemical Shift of 17




Figure S85. 'H NMR spectrum of 18 (Me,CO-d,, 500 MHz)
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Figure S86. LREIMS of 18
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Table 542. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 18

SCF model:
A restricted hybrid HF-DFT SCF calculation will be
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -10883.197632 0.0190840 0.073170
2 —-10883.2020086 0.007T0ES 0.028451
3 -108E3.202442 0.001721 0.0124868
4 -10883.202490 0.00171 0.135443
3 -10883.202707 0.001536 0.01e636
8 -10883.202732 0.000704 0.0241E3
T -10883.202769 0.000340 0.018511



Figure 587. HOMO-LUMO of 18
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Figure S88. Calculated 3C NMR Chemical Shift of 18




Table S43. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 19

Jokb LType: :—E":‘I:'.E__-:E' OpLilmlZ3T100.

fethod: RWBY/X-D

[

Baszi=z =et: ©-3211+E(ZD,F)

Number of basis functions: 633
HNumker of electrons: 242

- -

Farallel Jok:

SCF model:

LIt Ty 1 — e 1
13ati1on will De

- . - . h | 1 i | - h | =
L TE3STIricced Nveri ap-ppl Al
b

I I}
0
L

2
erformed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -10883.200602 0.016693 0.073750
Z —10883.204147 0.0067353 0.03139%9¢6
3 -10883.204508 0.0013389 0.0030948
4 -10883.204523 0.001317 0.08044948
5 —-10883.204685 0.0011489 0.027378
8 -10883.204725 0.00076l1 0.027ede
T -1008E3.204743 0.0003e1 0.013357E



Figure 589. HOMO-LUMO of 19
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Figure S90. Calculated 3C NMR Chemical Shift of 19




Figure S91. 'H NMR spectrum of 20 (Me,CO-d,, 500 MHz)
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Figure S92. 'H NMR spectrum of 20 (CD,OD, 500 MHz)
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Figure S93. HRESIMS of 20
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Table 544. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 20

Jok type: Geometry optimization.
KMethod: BEWBYTX-D

Baziz =et: e-311+E(ZD,F)

Numker of basis functiomns: 391
Wumber of electrons: 208
Farallel Jok: 1t threads

SCF model:
% restricted hybrid HF-DFT SCF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Dist.
1 —5409.634220 0.017535 0.085287
Z -B8408.837712 0.006305 0.030180
3 -8400. 638038 0.001863 0.014E08
4 —-8409.638082 0.001851 0.137E845
3 —6409.638268 0.001677 0.035837
& -8400.638312 0.001088 0.028019
7 —-8409.638336 0.000524 0.018643
g —£409.638346 0.000611 0.1203489



Figure 5S94. HOMO-LUMO of 20

HOMO 20 LUMO 20



Figure S95. Calculated 3C NMR Chemical Shift of 20




Table 545. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 21

- e S e 1 % el iH EWRER_TYETM O Tl =+ w11 |
4 TegTCricced nybri nr—nprl S calculation will be

— i — f—

performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Dist.
Py
{ ]

1 —B408.632240 0.0174896 0.0835000
2 -£409.636292 0.005800 0.081007
3 —B409.636732 0.0017594 0.003237

4 -8409.636767 0.000024 0.007042
3 —E409.6367TEL 0.0003E4 0.003723



Figure S96. HOMO-LUMO of 21
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Figure S97. Calculated 3C NMR Chemical Shift of 21




Table 546. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 22

Basis set: £-311+3(Z0,F)
Number of kasis functions: 581

T -

Number of electrons: 20E8
&

Farallel Jok: l& threads

o~ 1 -
Sl modaed s

7 PRI [ SR | 1A HR-TET oOrm 11 at+ 3 i 11 1
L Irescricced OvVerl ar—-nerl oSl calculaclon wWwill De
| =

— j—

erformed using Pulay DIIS Geometric Direct Minimization

Cptimization:

Step Enerqgy Max Grad. Max Dist.

1 -E400.634727 0.013772 0.105842
pe -84008.,6308110 0.0068119 0.052560
3 -£400,63094E849 0.00172¢4 0.004820
4 -£400.,6309516 0.000840 0.005607
2 -8400.,630524 0.000223 0.002318



Figure S98. HOMO-LUMO of 22
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Figure 599. Calculated C NMR Chemical Shift of 22




Figure S100. 'H NMR spectrum of 23 (Me,CO-d,, 500 MHz)
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Figure S101. HREIMS of 23
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Table 547. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 23

= T

M
Lo

]
i

[a]]
(4 §]

0.034225
0.011345

N

L
L]
i1

i)
&N}
—rl
(AR
[}

n
i1

(4 N]

Ak

G

o
[}

[ }]

[N}
)
L

on
[}

48]

o

o0
o

L]
i

i
L]
Lo
(48]
o
(]

[a}]
i

(4N

¥}
ix)
[s}}
ix)
]

L]

[N}
(&3]
]
L]
i1

]
]
Lo
ix)
[
L

(&3]
i1

(A N]

o
on
o
e
o
[}

[N}
LEn
[N}
)
L

on
[}

48]

Lo

(48]

L]
]
L]
i

(]
(48]
o
(]

[a}]
i

(4N

9546
2714

- .
P I R

-
ix)
i1

L]
i1

(&3]

- [

ix)
[
L

(&3]
i1

(A N]

= irl

-
2]

-
- —

Lo

G

]
L]
[}

on
on
&N}
[N}
[
L

on
[}

W]

(& ]

L
(4 §]

L]

[&}]
(4§ ]

L]
i

]
(]
(& ]]
(4 §]

-
Lo

5]
(=¥
L]

-
[N}
Lo
]
L]
i

Lo

i1
(&3]
[
L

(&3]
i1

(A N]

- .

842

0.032

Wi
[

]
L]
[}

[}
o
[
L

on
[}

W]

2
oy
]

-

Lo

m
L]

(4 §]

]
i
L]

o

i
[&}]
o
(]

[a}]
i

(4N

g

0.01252

L]
o

L]

L]
L}

-

- h

o



Figure $102. HOMO-LUMO of 23
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Figure S103. Calculated 3*C NMR Chemical Shift of 23




Table 548. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 24

Jok type: Geometry optimization.
Method: RWBSTX-D

Baziz zet: £-311+3(ZD,F)

Number of kbasis functions: 581
HNumber of electrons: Z0E
Parallel Job: l& threads

SCF model:
B restricted hybrid HF-DFT S5CF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -£409.632444 0.01e7EY 0.0825e0
2 -84089.638402 0.007465 0.031322
3 -8409.63676E 0.001345 0.010428
4 -84009.638797 0.001321 0.128228
2 -8408.6380910 0.001247 0.040911E
£ -84008.636%960 0.000E3E 0.058241
7 -84008.63609082 0.000807 0.028110
E -84008.63700E 0.000E1E 0.125738
g8 -£408.837073 0.00162E 0.045330

10 -8408.837126 0.002133 0.154E828
11 -8408.6373835 0.003811 0.155314
1z -84089.637800 0.005031 0.224108
13 -84008.837323 0.010882 0.14701s
14 -8408.63E102 0.003628 0.018E389
15 -84008.638261 0.002728 0.132207
1a -84008.638372 0.003278 0.032378
17 -£409.63E6441 0.002243 0.133479
18 -84009.638608 0.001785 0.138145
15 -8408.638782 0.001378 0.089217
20 -84009.638883 0.0017a7 0.038128
21 -8408.638010 0.001083 0.044E834
22 -84008.638012 0.00068%96 0.02324E



Figure $104. HOMO-LUMO of 24

HOMO 24 LUMO 24



Figure S105. Calculated *C NMR Chemical Shift of 24
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Table S549. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 25

(83}

Lo

g
|
L]

48]
s

]

i
L
[}
(]

L
L
L

M
[N}

(4N

i

|
L]
[

Lo
el
i

Lo

(]
[
(4 4]

o

I

o
—rl
ix)
L]

L]

0.001454

[
o
L]
L
Lo
L]

L
o
ix)

[N}

i
L
[}

i
(]
o
e
[}
(]

48]

e
Lo
Lo
L]

L
M
[N}

L]
Lo
[a]]

(4 §]
i

i
(4§ ]

[
L
[

Lo

|
Lo
Lo
i

LQ

L
(4 §]

Lo

|

LQ

= £l

L]

L]
¥}

=

L]
L]
L]

o

(8]

|
i
L]

(8]
(8]
[4N]
(]
L]
(o]

o

L
LL
[

L
o
0

(48]

i
(4 §]
L
(a1

i

[ ) |

[ ) |
0
L
0

Lo
LQ
L]

LQ

L
(4 §]

[&]]

(4]
(s )]
L]
—rl

L]

qu
o7
[y
L
L]

L
o
£x)

-

L))
]
Lo}
]
Lo}
L]

o
L
LL
[

L
o
0

E

on

(]

o
]
(]

o

L

-

L]
qu
£x)
L

L]

L4y ]
L]

L]
L]

o

L
L
L]

L
o
£x)

L]
L3

(AN}
[4N]
(AN}

(8]

L]
L]
L]

(48]

LQ

4
2

-

]
i
on
48]

]

o

(]
]
(]

o

L

-



Figure 5S106. HOMO-LUMO of 25
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Figure S107. Calculated *C NMR Chemical Shift of 25




Figure S108. 'H NMR spectrum of 26 (CD,0D, 500 MHz)
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Figure S109. HREIMS of 26
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Table S50. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 26

pe: Geometry optimization.

iz functions: 549

ctronz: 174

o J T
oL modasld:
- g S 1 T~ sl s 4 UR—_—TIETM O T =] 2% e 17 1
L& IeSTIricted OvDIrl ar—upl ol Cailculaclion wWwill De
=

-

erformed using Pulay DIIS + Geometric Direct Minimization

1
|
1
1
]

Cptimization:

Step Energy Max Grad. Max Dist.

1 -3836.061537 0.017002 0.108180
Z -2836.065638 0.005031 0.109740
3 -2B36.066063 0.002040 0.007664
q -3836.066100 0.000838 0.005806
5 -3836.066108 0.000241 0.003234



Figure 5S110. HOMO-LUMO of 26
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Figure S111. Calculated *C NMR Chemical Shift of 26




Table S51. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 27

Jok type: Geometry optimization.
Method: BEWBITX-D

Baziz =et: e-311+E(ZD,F)

Numker of kasi=z functions: 549
Number of electrons: 174
Farallel Jok: lt threads

SCF model:
& restricted hybrid HF-DFT SCF calculation will ke
performed using Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Di=st.
1 -2836.0031489 0.017000 0.080904
2 -2836.006222 0.006244 0.028808
3 -2836.006E36 0.001843 0.014476
4 -2836.006E699 0.0019818 0.167341
3 -2836.067112 0.001970 0.0203289
& -2836.0872035 0.00182¢ 0.157225
T -2836.067413 0.002573 0.085936
B -2836.067511 0.004582 0.037463
g -2836.0087630 0.002803 0.0750826
10 -5836.067774 0.001130 0.044421
11 -5836.067TE22 0.000870 0.021432
12 -2836.087E830 0.000283 0.012001



Figure S112. HOMO-LUMO of 27
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Figure S113. Calculated *C NMR Chemical Shift of 27




Table S52. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 28

Job type: Geometry optimization.
Method: RWBOTH-D

Bazzisz =set: 6-311+E(ZD,FE)

Number of basi=z functions: 207
Number of electrons=: 140

Farallel Jok: 1&g threads

SCF model:

L restricted hybrid HF-DFT SCF calculation will ke
performed u=sing Pulay DIIS + Geometric Direct Minimization

Cptimization:

Step Energy Max Grad. Max Dist.
1 -3262.40910408 0.016820 0.0601238

Z -3262.40830843 0.006E810 0.029800

3 -32bd.484318 0.001731 0.018173

4 -3262.40943¢68 0.001732 0.125139

5 -3262.494530 0.001178 0.0688377

8 -32b2.484502 0.000841 0.081630

7 -3262.404643 0.001489 0.15249¢6

g -3262.494E801 0.002630 0.146192

8 -32b2.4%946E80 0.003622 0.10953%

10 -32e2.494877 0.001934 0.013881
11 -32082.49481¢ 0.001601 0.055804

1 -32bd.494884 0.000856 0.048517
13 -3de2.485022 0.000874 0.043055
14 -3262.485030 0.000291 0.0135718



Figure S114. HOMO-LUMO of 28
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Figure S115. Calculated 3C NMR Chemical Shift of 28




Table S53. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 29

Job type: Geometry optimization.
Method: EWBS97TXE-D

Ba=zis set: 6-311+E(ZD,FE)

Number of basi=z functicons: 507
Number of electrons: 140
Farallel Jok: 1t threads

SCF model:
L restricted hybrid HF-DFT SCF calculation will ke
performed u=sing Pulay DIIS + Geometric Direct Minimization

Cptimization:
Step Energy Max Grad. Max Dist.
1 -3262.493067 0.016774 0.060603
Z -3262.4%64357 0.006546 0.032003
3 -3dbd.4%6E41 0.0017E4 0.011008
1 -3262.4896872 0.001785 0.135742
5 -3262.497002 0.001114 0.021546
8 -3262.497030 0.000804 0.0512E3
7 -3262.489700E 0.000724 0.103100
g -3262.497164 0.001238 0.161182
8 -3262.497355 0.00183%9 0.149424
10 -3262.489731¢ 0.004700 0.087285
11 -3262.407447 0.001239 0.03276E
12 -3202.49747E8 0.000822 0.052254
13 -3262.4973503 0.000287 0.019418
14 -3262.4975035 0.000102 0.002%4¢6



Figure $116. HOMO-LUMO of 29
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Figure S117. Calculated 3*C NMR Chemical Shift of 29




Table S54. Equilibrium Geometry DFT wB97X-D/6-311+G(2d,p) of 30

ob tvpe: Geometrv optimization.

Tk
i sl s A OE—TYET OE@ 111 m+ 3 will
1 'eSCcricrtced nybria np—nrl S Calcunlacion willdl bDe

— o — —_

performed using Pulay DIIS + Geometric Direct Minimization
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3 —-gBE. 823050 2.001042 0.004455
4 -pBE.923081 0.000828 0.051355
5 -pBE.0823115 0.000467 0.029738
] -gBE.G823131 0.000541 D.035%384



Figure $118. HOMO-LUMO of 30
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Figure S119. Calculated 3C NMR Chemical Shift of 30




Table S55. 1TH NMR Data of 1-5
OH OH OH OH OMe  OH OH OMe OMe  OH
Br 6 0 13- Br Br;©:o Br Br;CEo Br Br;©:o Br 0 Br
Br Br Br Br Br Br Br Br Br Br
Br Br Br Br Br Br Br
1 2 3 4 5

H4' 7.40 7.35 7.38 7.38 7.47 7.47
(1H, d, J=2.2 Hz) (1H,d,J=22Hz) (1H,d,J=23Hz) (1H,d,J=23Hz) (1H,d,J=23Hz) (1H,d,]=2.3Hz)
Hé’ 6.83 6.47 6.79 6.56 6.81 6.52
(1H, d, J=2.2 Hz) (1H,d,J=22Hz) (1H,d,J=23Hz) (1H,d,J=23Hz) (1H,d,J=23Hz) (1H,d,]=2.3Hz)
H2 7.31
i i i i i (1H, s)
H4 7.47 7.75 7.64
i i (1H, s) (1H, s) (1H, s) i
OMe’ 4.00
(Ring B) i i i i (3H, s) i
OMe 3.81 3.79

(Ring A) (3H, s) (3H, s)




Table S56. NMR Data of 6 in Me,CO-d,

OH OMe
U6 0 1 A3 Br
Br @ Br @
Br Br
6
_re  Eww gt HMBC
1 1513 C
2 122.0 CH 7.50 (1H, s) 1,3,4,6
3 122.5C
4 116.9 C
5 122.7C
6 140.1 C
(ZI;;%V{% 61.1 CH, 3.99 3H, s) 2

1 152.0 C
2 146.5 C
3 119.4C
4 129.4 CH 7.40 (1H, d, [ =2.5) 23,56
5 1178 C

6' 117.4 CH 6.78 (1H, d, ] =2.5) 1,2,3,5




Table S57. TH NMR Data of 7-9

OMe OH OMe OMe OMe OMe
Br E 6 _O 1'E 3 Br Br o) Br Br;@io Br
Br Br Br Br Br Br

Br Br Br Br Br
7

8 9

H4' 7.43 7.50 7.40
(1H, d, ] =2.2 H) (1H,d, ] =2.2 H) (1H, d, ] =2.2 H)
H6’ 6.88 6.97 6.50
(1H, d, ] =2.2 Hz) (1H,d, ] =2.2 Hz) (1H, d, ] =2.2 Hz)
H2 ] ] ]
Ha4 ] ] 7.76
(1H, )
OMe’ ] 4.00 4.00
(Ring B) (BH, s) (3H, s)
OMe 3.87 3.85 3.82
(Ring A) (3H, s) (3H, s) (3H, s)




Table S58. TH NMR Data of 10-13

2 . d OAC OAc OAc OH OAc OAc
st T S G o
Br Br Br Br

Br Br

10

Br Br Br Br
Br Br

Br
1 12 Br 13

Ha 7.51 7.62 7.64 7.50 7.62 7.47 7.63
(1H,d,J=21Hz) (1Hd,J=22Hz) (1Hd,J=21Hz) (1Hd,J=21Hz) (Hd,J=21Hz) (1Hd, J=20Hz) (1H d, J=2.1Hz)
He 6.62 7.12 7.14 6.63 7.00 6.58 7.01
(1H,d,]=21Hz) (1Hd,J=22Hz) (1Hd,J=21Hz) (1Hd,J=21Hz) (Hd,J=21Hz) (1Hd,J=20Hz) (1H,d, J=2.1Hz)
4 ) ) ) 7.54 7.66 7.87 8.13
(1H, s) (1H, s) (s, 1H) (s, 1H)
OAC’ ) ) 2.36 ) ) 2.36 2.36
(Ring B) (3H, s) (s, 3H) (s, 3H)
OAc 2.47 2.40 2.24 2.47 2.40 2.25 2.24
(Ring A) (3H, s) (3H, s) (3H, s) (3H, s) (3H, s) (s, 3H) (s, 3H)




Table S59. 'TH NMR Data of 2, 14, 16—18

Ratio 2:14
1:1 14

Br Br Br Br

OH OH OH OH
Bre__\6 01 A3 Br o) Br OH o i o OH oH
@ o) Br Br o Br Br o) Br
Br Br Br Br B B B
Br Br Br r r r
2

H4

He’

H2

H3

H4

H5

7.32
(1H, d, ] = 2.3 Hz)

6.65
(1H, bs)

7.39
(1H, bs)

7.31
(1H, d, ] = 2.3 Hz)

6.45
(1H, d, ] =2.3 Hz)

7.38
(1H, s)

7.38
(1H, d,]=2.5Hz)

6.64
(1H, d, ] = 2.5 Hz)

7.24
(1H, d, ] = 2.5 Hz)

7.37
(1H, d, ] = 2.5 Hz)

16 17 18

7.36
(1H, d, ]=2.3 Hz)

6.84
(1H, d, J=2.3 Hz)

7.16
(1H, d, ] =2.3 Hz)

7.27
(1H, d, ] = 2.3 Hz)

7.27
(1H, d, ] =2.5 Hz)

6.69
(1H, d, ] = 2.5 Hz)

7.78
(1H, d, ] =2.5 Hz)

6.74
(1H, d, ] = 2.5 Hz)

7.81
(1H, d, [=2.5 Hz)

6.67
(d, overlapped)

7.03
(1H, dd, ] = 8.5 Hz)

7.03
(1H, dd, ] = 8.5 Hz)




Table S60. 'TH NMR Data of 20, 24, 26
OH OH OH OH OH OH
1 o * Br /@/O@Br i 0 i
@ \<j/ Br Br Br
Br 20 Br 23 Br 26

) 6.87
H3 i i (1H, d, J=2.0 Hz)
- 7.37 7.07 7.03 6.87
(1H, d, ] = 2.3 Hz) (1H, d, ] = 2.0 Hz) (1H, d, ] =2.0 Hz) (1H, dgq, ] = 8.0, 2.0 Hz)
) 6.62
H i i (1H, td, ] = 8.0, 2.0 Hz)
He 6.60 6.79 6.67 6.48
(1H, d, ] = 2.3 Hz) (1H, q, ] =2.0 Hz) (1H, d, ] =2.0 Hz) (1H, d, ] = 8.0 Hz)
o 6.91 6.74 7.12 7.05
(1H, d, ] = 8.5 Hz) (1H, d, ] = 8.5 Hz) (1H, d, ] =2.0 Hz) (1H, d, ] =2.5 Hz)
0 7.06 6.97 ]
(1H, dd, ] =8.5, 2.3 Hz) (1H, dd, ] =8.5, 2.0 Hz)
4 ) ) 6.93 7.22
(1H, dd, ] =8.5, 2.0 Hz) (1H, d, ] = 2.5 Hz)
- 7.27 6.79 6.75

(1H, d, ]=2.3 Hz)

(1H, q, ] = 2.0 Hz)

(1H, d, ] = 8.5 Hz)




Table S61. Eyonor Eruvmo and AE for 1-30

Enomo ELumo AE (ELumo-Enomo
Compound (eV) (eV) ( (eV) )
1 -8.67 -0.05 8.62
2 -8.75 0.27 9.02
3 -8.48 0.33 8.81
4 -8.65 0.21 8.86
5 -8.48 0.28 8.76
6 -8.79 0.22 9.01
7 -8.52 -0.08 8.44
8 -8.74 -0.12 8.62
9 -8.71 0.29 9.00
10 -8.60 -0.26 8.34
11 -9.12 -0.47 8.65
12 -8.56 0.14 8.70
13 -9.10 -0.02 9.08
14 -8.62 0.20 8.82
15 -8.48 0.18 8.66
16 -8.76 0.38 9.14
17 -8.44 0.27 8.71
18 -8.51 0.35 8.86
19 -8.37 0.29 8.66
20 -8.30 0.43 8.73
21 -8.67 0.60 9.27
22 -8.66 0.63 9.29
23 -8.52 0.56 9.08
24 -8.27 0.59 8.86
25 -8.31 0.72 9.03
26 -8.56 0.82 9.38
27 -8.39 0.71 9.10
28 -8.19 0.94 9.13
29 -8.34 0.99 9.33
30 -7.99 1.13 9.12




