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Crystal data and structure refinement for compound 30

Prob = 50
Temp =

Figure S1. Single X-ray crystal structure of 1, 5-dicarbonyls 3o (the thermal éllipsoid was drawn at the 50% probability
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Table S1. Crystal data and structure refinement for i17948

CCDC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z, Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 66.664°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [1>2sigma(l)]

2031225

117948

C24 H22 03

358.41

100.0(2) K

1.54178 A
Orthorhombic
P212121
a=5.2961(2) A

b =17.1066(5) A

¢ = 20.7005(6) A
1875.43(10) A3

4, 1.269 Mg/m3
0.658 mm1

760

0.272 x 0.156 x 0.116 mm3
3.351 to 66.664°.
-6<=h<=5, -20<=k<=20, -24<=1<=24
13354

3308 [R(int) = 0.0638]

99.6 %

Numerical

1 and 0.7968

Full-matrix least-squares on F2
3308/0/249

1.056

R1 =0.0353, wR2 = 0.0855

S-2

a=90°.
B=190°.
v =90°.




R indices (all data) R1 =0.0397, wR2 = 0.0879

Absolute structure parameter 0.4(3)
Extinction coefficient n/a
Largest diff. peak and hole 0.146 and -0.151 e.A-3

Table S2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i17948. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
0(1) 66(3) 3522(1) 4372(1) 25(1)
0(2) -166(3) 5877(1) 4024(1) 23(1)
0(3) 2518(3) 5121(1) 5904(1) 30(1)
C(1) 3104(4) 4808(1) 4595(1) 19(1)
C(2) 3220(4) 4357(1) 3961(1) 19(1)
C@3) 1636(4) 3711(1) 3865(1) 20(1)
C(4) 1720(4) 3281(1) 3295(1) 25(1)
C(5) 3465(5) 3485(1) 2816(1) 26(1)
C(6) 5083(5) 4106(1) 2906(1) 29(1)
C(7) 4932(5) 4539(1) 3479(1) 24(1)
C(8) -1625(4) 2887(1) 4282(1) 29(1)
C(9) 3822(4) 5669(1) 4528(1) 18(1)
C(10) 1864(4) 6156(1) 4186(1) 18(1)
C(11) 2421(4) 7001(1) 4064(1) 18(1)
C(12) 754(5) 7431(1) 3684(1) 30(1)
C(13) 1168(5) 8225(1) 3576(2) 36(1)
C(14) 3249(4) 8591(1) 3843(1) 26(1)
C(15) 4918(5) 8167(1) 4218(1) 30(1)
C(16) 4511(4) 7370(1) 4326(1) 26(1)
C(17) 4T71(4) 4411(1) 5099(1) 20(1)
C(18) 4234(4) 4668(1) 5786(1) 20(1)
C(19) 5787(4) 4342(1) 6321(1) 22(1)
C(20) 5006(5) 4486(1) 6956(1) 28(1)
C(21) 6358(5) 4182(2) 7471(1) 38(1)
C(22) 8505(5) 3735(2) 7363(1) 37(1)
C(23) 9300(5) 3585(2) 6733(1) 33(1)
C(24) 7939(5) 3888(1) 6216(1) 24(1)
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Table S3. Bond lengths [A] and angles [°] for i17948.

0(1)-C(3)
0(1)-C(8)
0(2)-C(10)
0(3)-C(18)
C(1)-C(2)
C(1)-C(17)
C(1)-C(9)
C(1)-H(1)
C(2)-C(7)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-C(10)
C(9)-H(9A)
C(9)-H(9AB)
C(10)-C(11)
C(11)-C(16)
C(11)-C(12)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-H(16)

1.378(3)
1.420(3)
1.224(3)
1.220(3)
1.522(3)
1.527(3)
1.527(3)
1.0000
1.385(3)
1.401(3)
1.391(3)
1.400(3)
0.9500
1.378(3)
0.9500
1.399(3)
0.9500
0.9500
0.9800
0.9800
0.9800
1.506(3)
0.9900
0.9900
1.497(3)
1.385(3)
1.393(3)
1.394(3)
0.9500
1.383(3)
0.9500
1.383(3)
0.9500
1.399(3)
0.9500
0.9500

54



C(17)-C(18)
C(17)-H(17A)
C(17)-H(17B)
C(18)-C(19)
C(19)-C(24)
C(19)-C(20)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-H(22)
C(23)-C(24)
C(23)-H(23)
C(24)-H(24)
C(3)-0(1)-C(8)
C(2)-C(1)-C(17)
C(2)-C(1)-C(9)
C(17)-C(1)-C(9)
C(2)-C(1)-H(1)
C(17)-C(1)-H(1)
C(9)-C(1)-H(1)
C(7)-C(2)-C(3)
C(7)-C(2)-C(1)
C(3)-C(2)-C(1)
0(1)-C(3)-C(4)
0(1)-C(3)-C(2)
C(4)-C(3)-C(2)
C(3)-C(4)-C(5)
C(3)-C(4)-H(4)
C(5)-C(4)-H(4)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(2)-C(7)-C(6)

1.515(3)
0.9900
0.9900
1.487(3)
1.396(3)
1.401(3)
1.386(4)
0.9500
1.389(4)
0.9500
1.395(4)
0.9500
1.390(3)
0.9500
0.9500
117.37(18)
109.86(17)
113.65(18)
110.28(18)
107.6
107.6
107.6
117.8(2)
122.25(19)
119.90(19)
122.82(19)
115.93(19)
121.2(2)
119.4(2)
120.3
120.3
120.4(2)
119.8
119.8
119.2(2)
120.4
120.4
122.0(2)
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C(2)-C(7)-H(7)
C(6)-C(7)-H(7)
O(1)-C(8)-H(8A)
0(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
0(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)
C(10)-C(9)-C(1)
C(10)-C(9)-H(9A)
C(1)-C(9)-H(9A)
C(10)-C(9)-H(9AB)
C(1)-C(9)-H(9AB)

H(9A)-C(9)-H(9AB)

0(2)-C(10)-C(11)
0(2)-C(10)-C(9)
C(11)-C(10)-C(9)
C(16)-C(11)-C(12)
C(16)-C(11)-C(10)
C(12)-C(11)-C(10)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(11)-C(16)-C(15)
C(11)-C(16)-H(16)
C(15)-C(16)-H(16)
C(18)-C(17)-C(1)

C(18)-C(17)-H(17A)

C(1)-C(17)-H(17A)

119.0
119.0
109.5
109.5
109.5
109.5
109.5
109.5
113.85(17)
108.8
108.8
108.8
108.8
107.7
120.24(19)
121.19(18)
118.56(18)
119.17(19)
122.06(19)
118.76(19)
120.4(2)
119.8
119.8
120.1(2)
119.9
119.9
119.7(2)
120.1
120.1
120.3(2)
119.9
119.9
120.3(2)
119.9
119.9
113.83(17)
108.8
108.8
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C(18)-C(17)-H(17B) 108.8

C(1)-C(17)-H(17B) 108.8
H(17A)-C(17)-H(17B) 107.7
0(3)-C(18)-C(19) 120.1(2)
0(3)-C(18)-C(17) 120.8(2)
C(19)-C(18)-C(17) 119.07(19)
C(24)-C(19)-C(20) 119.0(2)
C(24)-C(19)-C(18) 123.0(2)
C(20)-C(19)-C(18) 118.0(2)
C(21)-C(20)-C(19) 120.3(2)
C(21)-C(20)-H(20) 119.9
C(19)-C(20)-H(20) 119.9
C(20)-C(21)-C(22) 120.4(2)
C(20)-C(21)-H(21) 119.8
C(22)-C(21)-H(21) 119.8
C(21)-C(22)-C(23) 120.0(2)
C(21)-C(22)-H(22) 120.0
C(23)-C(22)-H(22) 120.0
C(24)-C(23)-C(22) 119.6(3)
C(24)-C(23)-H(23) 120.2
C(22)-C(23)-H(23) 120.2
C(23)-C(24)-C(19) 120.7(2)
C(23)-C(24)-H(24) 119.6
C(19)-C(24)-H(24) 119.6

Symmetry transformations used to generate equivalent atoms:
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Table S4. Anisotropic displacement parameters (A2x 103) for i17948. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
o(1) 21(1) 23(1) 31(1) -3(1) 6(1) -5(1)
0(2) 17(1) 24(1) 28(1) 0(1) -2(1) -4(1)
0(3) 34(1) 27(1) 28(1) 1(1) 10(1) 9(1)
c(1) 16(1) 20(1) 20(1) -1(1) 2(1) -1(1)
C(2) 18(1) 18(1) 20(1) -1(1) 0(1) 1(1)
c@) 18(1) 19(1) 24(1) 0(1) 1(1) 0(1)
C(4) 22(1) 24(1) 29(1) -5(1) -1(1) -1(1)
C(5) 32(1) 26(1) 21(1) -5(1) -1(1) -1(1)
C(6) 35(1) 29(1) 22(1) -3(1) 7(1) -3(1)
c(7) 29(1) 22(1) 22(1) -2(1) 5(1) -4(1)
Cc(8) 23(1) 21(1) 43(2) -2(1) 4(1) -4(1)
C(9) 16(1) 19(1) 20(1) 0(1) 1(1) -2(1)
C(10) 16(1) 20(1) 18(1) -3(1) 3(1) -2(1)
C(11) 16(1) 19(1) 18(1) 0(1) 0(1) 0(1)
C(12) 23(1) 23(1) 42(1) 2(1) -13(1) -3(1)
C(13) 33(1) 25(1) 51(2) 10(1) -16(1) -2(1)
C(14) 26(1) 20(1) 31(1) 3(1) -3(1) -2(1)
C(15) 32(1) 23(1) 35(1) 5(1) -11(1) -9(1)
C(16) 26(1) 21(1) 32(1) 5(1) -10(1) -5(1)
c(17) 22(1) 20(1) 20(1) 0(1) 3(1) 1(1)
C(18) 24(1) 16(1) 21(1) 1(1) 6(1) -3(1)
C(19) 27(1) 21(1) 19(1) -2(1) 3(1) -5(1)
C(20) 34(1) 30(1) 20(1) -2(1) 3(1) -11(1)
c(21) 45(2) 47(2) 21(1) 2(1) -3(1) -19(1)
C(22) 43(2) 39(1) 28(1) 8(1) -12(1) -16(1)
C(23) 35(1) 30(1) 34(2) 3(1) -11(1) -6(1)
C(24) 29(1) 22(1) 23(1) 1(1) -5(1) -4(1)
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Crystal data and structure refinement for co

level)

(7031861
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Figure S2. Single X-ray crystal structure of 1, 5-dicarbonyls 3q (the thermal ellipsoid was drawn at the 50% probability

Frob = 50
az Temp = 100

Table S5. Crystal data and structure refinement for i17959.

CCDC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Z, Volume,

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 65.204°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [1>2sigma(l)]

2031234

117959

C23 H18 CI2 02

397.27

100.0(2) K

1.54178 A

Monoclinic

C2/c

a=22.7208(6) A a=90°.
b = 4.89590(10) A
¢ = 34.0185(10) A y=90°.
8, 3783.43(17) A3

1.395 Mg/m3

3.207 mm1

1648

0.194 x 0.081 x 0.043 mm3

3.892 to 65.204°.

-26<=h<=26, -5<=k<=5, -40<=I<=40
38496

3231 [R(int) = 0.0713]

99.9 %

Numerical

1 and 0.8202

Full-matrix least-squares on F2
3231/0/ 244

1.049

R1=0.0302, wR2 =0.0724

S-9
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R indices (all data) R1 =0.0383, wR2 = 0.0770
Extinction coefficient n/a
Largest diff. peak and hole 0.241 and -0.284 e.A-3

Table S6. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i17959. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
cl(1) 4795(1) 8545(1) 4502(1) 19(1)
cl2) 6684(1) 3518(1) 5133(1) 33(1)
o(1) 3913(1) 7291(3) 3466(1) 22(1)
0(2) 5856(1) 7442(2) 3366(1) 19(1)
c(1) 4944(1) 5024(3) 3775(1) 15(1)
c(2) 4339(1) 3838(3) 3877(1) 15(1)
c@) 5143(1) 3881(3) 3382(1) 16(1)
c() 5387(1) 4587(3) 4110(1) 14(1)
C(5) 5355(1) 6130(3) 4454(1) 15(1)
C(6) 5746(1) 5844(3) 4769(1) 19(1)
c(7) 6187(1) 3910(4) 4741(1) 19(1)
Cc(8) 6237(1) 2303(4) 4411(1) 19(1)
C(9) 5838(1) 2657(3) 4100(1) 16(1)
C(10) 3829(1) 5317(3) 3677(1) 16(1)
C(11) 3220(1) 4303(3) 3748(1) 16(1)
C(12) 3105(1) 2213(4) 4014(1) 19(1)
C(13) 2531(1) 1346(4) 4070(1) 23(1)
C(14) 2072(1) 2520(4) 3858(1) 22(1)
C(15) 2181(1) 4605(4) 3593(1) 21(1)
C(16) 2752(1) 5513(4) 3541(1) 19(1)
C(17) 5683(1) 5281(3) 3225(1) 16(1)
C(18) 5996(1) 4018(3) 2889(1) 17(1)
C(19) 5750(1) 1855(4) 2674(1) 20(1)
C(20) 6036(1) 795(4) 2352(1) 24(1)
C(21) 6574(1) 1849(4) 2246(1) 26(1)
C(22) 6830(1) 3956(4) 2462(1) 26(1)
C(23) 6542(1) 5054(4) 2780(1) 21(1)
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Table S7. Bond lengths [A] and angles [°] for i17959.

CI(1)-C(5)
CI(2)-C(7)
0(1)-C(10)
0(2)-C(17)
C(1)-C(4)
C(1)-C(3)
C(1)-C(2)
C(1)-H(1)
C(2)-C(10)
C(2)-H(2A)
C(2)-H(2AB)
C(3)-C(17)
C(3)-H(3A)
C(3)-H(3AB)
C(4)-C(9)
C(4)-C(5)
C(5)-C(6)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(8)-C(9)
C(8)-H(8)
C(9)-H(9)
C(10)-C(11)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-H(16)
C(17)-C(18)

1.7457(16)
1.7421(16)
1.221(2)
1.223(2)
1.520(2)
1.529(2)
1.537(2)
1.0000
1.516(2)
0.9900
0.9900
1.513(2)
0.9900
0.9900
1.396(2)
1.397(2)
1.386(2)
1.382(2)
0.9500
1.376(2)
1.390(2)
0.9500
0.9500
1.495(2)
1.393(2)
1.397(2)
1.389(2)
0.9500
1.383(2)
0.9500
1.385(3)
0.9500
1.386(2)
0.9500
0.9500
1.491(2)
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C(18)-C(19)
C(18)-C(23)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-H(22)
C(23)-H(23)
C(4)-C(1)-C(3)
C(4)-C(1)-C(2)
C(3)-C(1)-C(2)
C(4)-C(1)-H(1)
C(3)-C(1)-H(1)
C(2)-C(1)-H(1)
C(10)-C(2)-C(1)

C(10)-C(2)-H(2A)

C(1)-C(2)-H(2A)

C(10)-C(2)-H(2AB)
C(1)-C(2)-H(2AB)
H(2A)-C(2)-H(2AB)

C(17)-C(3)-C(1)

C(17)-C(3)-H(3A)

C(1)-C(3)-H(3A)

C(17)-C(3)-H(3AB)
C(1)-C(3)-H(3AB)
H(3A)-C(3)-H(3AB)

C(9)-C(4)-C(5)
C(9)-C(4)-C(1)
C(5)-C(4)-C(1)
C(6)-C(5)-C(4)
C(6)-C(5)-CI(1)
C(4)-C(5)-CI(1)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)-H(6)

1.396(2)
1.398(2)
1.387(2)
0.9500
1.382(3)
0.9500
1.388(3)
0.9500
1.384(2)
0.9500
0.9500
113.67(13)
111.08(12)
109.91(13)
107.3
107.3
107.3
113.36(13)
108.9
108.9
108.9
108.9
107.7
113.58(13)
108.9
108.9
108.9
108.9
107.7
115.92(14)
123.62(14)
120.46(14)
123.35(15)
116.94(12)
119.70(12)
118.07(15)
121.0
121.0
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C(8)-C(7)-C(6)
C(8)-C(7)-CI(2)
C(6)-C(7)-CI(2)
C(7)-C(8)-C(9)
C(7)-C(8)-H(8)
C(9)-C(8)-H(8)
C(8)-C(9)-C(4)
C(8)-C(9)-H(9)
C(4)-C(9)-H(9)
0(1)-C(10)-C(11)
0(1)-C(10)-C(2)
C(11)-C(10)-C(2)
C(12)-C(11)-C(16)
C(12)-C(11)-C(10)
C(16)-C(11)-C(10)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(13)-C(14)-C(15)
C(13)-C(14)-H(14)
C(15)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(11)
C(15)-C(16)-H(16)
C(11)-C(16)-H(16)
0(2)-C(17)-C(18)
0(2)-C(17)-C(3)
C(18)-C(17)-C(3)
C(19)-C(18)-C(23)
C(19)-C(18)-C(17)
C(23)-C(18)-C(17)
C(20)-C(19)-C(18)
C(20)-C(19)-H(19)

121.30(15)
119.88(13)
118.82(13)
119.10(15)
120.4
120.4
122.25(15)
118.9
118.9
120.87(15)
121.07(14)
118.06(14)
119.21(15)
122.39(15)
118.41(15)
120.23(16)
119.9
119.9
120.09(16)
120.0
120.0
120.14(16)
119.9
119.9
120.08(16)
120.0
120.0
120.24(16)
119.9
119.9
120.47(14)
120.53(14)
118.99(14)
119.04(15)
121.58(15)
119.36(15)
120.58(16)
119.7
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C(18)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22)
C(21)-C(22)-H(22)
C(22)-C(23)-C(18)
C(22)-C(23)-H(23)
C(18)-C(23)-H(23)

119.7
119.77(17)
120.1
120.1
120.28(16)
119.9
119.9
120.19(17)
119.9
119.9
120.11(17)
119.9
119.9

Symmetry transformations used to generate equivalent atoms:
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Table S8. Anisotropic displacement parameters (A2x 103)for i17959. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
Cl(1) 20(1) 20(1) 17(1) 0(1) 1(1) 5(1)
Cl(2) 23(1) 52(1) 22(1) 1(1) -11(1) 7(1)
o(1) 17(1) 25(1) 24(1) 9(1) -2(1) -2(1)
0(2) 19(1) 21(1) 18(1) -2(1) 0(1) -2(1)
c(1) 12(1) 17(1) 15(1) 1(1) -1(1) -1(1)
C(2) 13(1) 18(1) 15(1) 1(1) -1(1) -1(1)
c@) 15(1) 20(1) 14(1) 0(1) -2(1) 0(1)
C(4) 12(1) 16(1) 14(1) 2(1) 1(1) -4(1)
C(5) 13(1) 16(1) 17(1) 2(1) 3(1) 1(1)
C(6) 20(1) 22(1) 14(1) -1(1) 0(1) -2(1)
c(7) 14(1) 28(1) 16(1) 4(1) -3(1) -2(1)
Cc(8) 11(1) 22(1) 23(1) 4(1) 1(1) 2(1)
C(9) 14(1) 18(1) 16(1) 0(1) 2(1) -2(1)
C(10) 16(1) 18(1) 14(1) -2(1) -1(1) 1(1)
C(11) 15(1) 19(1) 13(1) -4(1) -1(1) 0(1)
C(12) 15(1) 22(1) 19(1) 0(1) -3(1) 0(1)
C(13) 20(1) 24(1) 24(1) 1(1) 1(1) -3(1)
C(14) 13(1) 26(1) 26(1) -5(1) 1(1) -3(1)
C(15) 14(1) 25(1) 24(1) -3(1) -3(1) 3(1)
C(16) 18(1) 22(1) 17(1) -2(1) -2(1) 1(1)
c(17) 16(1) 19(1) 13(1) 3(1) -5(1) 2(1)
C(18) 18(1) 20(1) 13(1) 3(1) -2(1) 4(1)
C(19) 20(1) 23(1) 16(1) 1(1) -2(1) 1(1)
C(20) 31(1) 24(1) 17(1) -1(1) -3(1) 5(1)
c(21) 34(1) 26(1) 17(1) 2(1) 6(1) 11(1)
C(22) 23(1) 30(1) 25(1) 2(1) 8(1) 3(1)
C(23) 20(1) 24(1) 20(1) 1(1) 2(1) 0(1)
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Crystal data and structure refinement for compound 3t

P

oy
&

(100820)

PLATON-Sep 3 05:37:57 2020

=57

Figure S3. Single X-ray crystal structure of 1,

118009

Prob = 50
Temp = 100

A =0.04 RES= 0 104 X

5-dicarbonyls”3t (the thermal ellipsoid was drawn at the 50% probability

level)

Table S9. Crystal data and structure refinement for i18009.

ccDe

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Z, Volume

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]

2031246

118009

C27 H22 O2

378.44

100.0(2) K

0.71073 A

Monoclinic

P 21/n

a=13.3568(5) A

b =10.1409(3) A

c = 14.6406(5) A

4,1970.99(12) A3

1.275 Mg/m3

0.079 mm-!

800

0.150 x 0.125 x 0.125 mm3

1.959 to 27.105°.

-17<=h<=17, -12<=k<=12, -18<=I<=18

83535

4341 [R(int) = 0.0721]

99.8 %

Numerical

0.9988 and 0.9689

Full-matrix least-squares on F2

4341101/ 262

1.058

R1 =0.0384, wR2 = 0.0865
S-16

o=90°.
B=96.328(2)°.
v =90°.



R indices (all data) R1 = 0.0530, wR2 = 0.0949

Extinction coefficient n/a

Largest diff. peak and hole 0.267 and -0.219 e. A3

Table S10. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18009. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
0(1) 4534(1) 7404(1) 3042(1) 23(1)
0(2) 5892(1) 11210(1) 2168(1) 32(1)
C(1) 6331(1) 8902(1) 3152(1) 18(1)
C(2) 7285(1) 9578(1) 3585(1) 17(1)
C@3) 8126(1) 9700(1) 3130(1) 20(1)
C(4) 9017(1) 10303(1) 3541(1) 22(1)
C(5) 9067(1) 10784(1) 4415(1) 20(1)
C(6) 8233(1) 10655(1) 4927(1) 18(1)
C(7) 8287(1) 11108(1) 5846(1) 22(1)
C(8) 7485(1) 10973(1) 6344(1) 25(1)
C(9) 6594(1) 10364(1) 5947(1) 23(1)
C(10) 6519(1) 9915(1) 5059(1) 19(1)
C(11) 7331(1) 10047(1) 4513(1) 16(1)
C(12) 6224(1) 8904(1) 2099(1) 20(1)
C(13) 6228(1) 10486(1) 703(1) 18(1)
C(14) 6102(1) 10283(1) 1698(1) 20(1)
C(15) 6334(1) 9435(1) 103(1) 20(1)
C(16) 6440(1) 9677(1) -815(1) 24(1)
C(17) 6453(1) 10961(1) -1138(1) 25(1)
C(18) 6357(1) 12012(1) -545(1) 23(1)
C(19) 6238(1) 11774(1) 368(1) 20(1)
C(20) 6304(1) 7482(1) 3526(1) 19(1)
C(21) 5281(1) 6824(1) 3392(1) 18(1)
C(22) 5217(1) 5412(1) 3683(1) 18(1)
C(23) 6022(1) 4771(1) 4189(1) 20(1)
C(24) 5956(1) 3439(1) 4395(1) 24(1)
C(25) 5093(1) 2743(1) 4098(1) 25(1)
C(26) 4278(1) 3375(1) 3614(1) 28(1)
C(27) 4337(1) 4707(1) 3411(1) 24(1)
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Table S11. Bond lengths [A] and angles [°] for i18009.

0(1)-C(21)
0(2)-C(14)
C(1)-C(2)
C(1)-C(12)
C(1)-C(20)
C(1)-H(1)
C(2)-C(3)
C(2)-C(11)
C(3)-C(4)
C(3)-H(3)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-C(11)
C(7)-C(8)
C(7)-H(7)
C(8)-C(9)
C(8)-H(8)
C(9)-C(10)
C(9)-H(9)
C(10)-C(11)
C(10)-H(10)
C(12)-C(14)
C(12)-H(12A)
C(12)-H(12B)
C(13)-C(19)
C(13)-C(15)
C(13)-C(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)

1.2206(15)
1.2158(16)
1.5220(17)
1.5313(17)
1.5423(17)
1.0000
1.3735(18)
1.4342(17)
1.4123(19)
0.9500
1.3637(19)
0.9500
1.4156(18)
0.9500
1.4168(18)
1.4273(17)
1.366(2)
0.9500
1.4091(19)
0.9500
1.3702(18)
0.9500
1.4230(18)
0.9500
1.5189(18)
0.9900
0.9900
1.3964(18)
1.3973(18)
1.4990(18)
1.3886(19)
0.9500
1.386(2)
0.9500
1.389(2)
0.9500
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C(18)-C(19)
C(18)-H(18)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20A)
C(20)-H(20B)
C(21)-C(22)
C(22)-C(27)
C(22)-C(23)
C(23)-C(24)
C(23)-H(23)
C(24)-C(25)
C(24)-H(24)
C(25)-C(26)
C(25)-H(25)
C(26)-C(27)
C(26)-H(26)
C(27)-H(27)
C(2)-C(1)-C(12)
C(2)-C(1)-C(20)

C(12)-C(1)-C(20)

C(2)-C(1)-H(1)
C(12)-C(1)-H(1)
C(20)-C(1)-H(1)
C(3)-C(2)-C(11)
C(3)-C(2)-C(1)
C(11)-C(2)-C(1)
C(2)-C(3)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-H(3)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5)
C(6)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-C(11)

1.3849(19)
0.9500
0.9500
1.5142(17)
0.9900
0.9900
1.4991(18)
1.3951(18)
1.3966(18)
1.3889(19)
0.9500
1.381(2)
0.9500
1.388(2)
0.9500
1.3876(19)
0.9500
0.9500
113.58(10)
108.89(10)
110.80(10)
107.8
107.8
107.8
118.51(12)
122.02(11)
119.40(11)
121.89(12)
119.1
119.1
120.44(12)
119.8
119.8
120.22(12)
119.9
119.9
120.84(12)
119.45(12)
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C(7)-C(6)-C(11)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7)
C(6)-C(7)-H(7)
C(7)-C(8)-C(9)
C(7)-C(8)-H(8)
C(9)-C(8)-H(8)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(9)-C(10)-C(11)
C(9)-C(10)-H(10)
C(11)-C(10)-H(10)
C(10)-C(11)-C(6)
C(10)-C(11)-C(2)
C(6)-C(11)-C(2)
C(14)-C(12)-C(1)
C(14)-C(12)-H(12A)
C(1)-C(12)-H(12A)
C(14)-C(12)-H(12B)
C(1)-C(12)-H(12B)
H(12A)-C(12)-H(12B)
C(19)-C(13)-C(15)
C(19)-C(13)-C(14)
C(15)-C(13)-C(14)
0(2)-C(14)-C(13)
0(2)-C(14)-C(12)
C(13)-C(14)-C(12)
C(16)-C(15)-C(13)
C(16)-C(15)-H(15)
C(13)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(19)-C(18)-C(17)

119.70(12)
120.90(13)
1196
1196
119.99(13)
120.0
120.0
120.46(12)
119.8
119.8
121.43(12)
119.3
1193
117.51(11)
123.02(11)
119.45(11)
112.63(10)
109.1
109.1
109.1
109.1
107.8
119.15(12)
118.41(11)
122.44(12)
120.14(12)
120.95(12)
118.91(11)
120.10(12)
119.9
119.9
120.18(13)
119.9
119.9
120.15(13)
119.9
119.9
119.81(13)
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C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(18)-C(19)-C(13)
C(18)-C(19)-H(19)
C(13)-C(19)-H(19)
C(21)-C(20)-C(1)

C(21)-C(20)-H(20A)

C(1)-C(20)-H(20A)

C(21)-C(20)-H(20B)

C(1)-C(20)-H(20B)

H(20A)-C(20)-H(20B)

0(1)-C(21)-C(22)
0(1)-C(21)-C(20)

C(22)-C(21)-C(20)
C(27)-C(22)-C(23)
C(27)-C(22)-C(21)
C(23)-C(22)-C(21)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23)
C(22)-C(23)-H(23)
C(25)-C(24)-C(23)
C(25)-C(24)-H(24)
C(23)-C(24)-H(24)
C(24)-C(25)-C(26)
C(24)-C(25)-H(25)
C(26)-C(25)-H(25)
C(27)-C(26)-C(25)
C(27)-C(26)-H(26)
C(25)-C(26)-H(26)
C(26)-C(27)-C(22)
C(26)-C(27)-H(27)
C(22)-C(27)-H(27)

120.1
120.1
120.60(12)
119.7
119.7
114.97(10)
108.5
108.5
108.5
108.5
1075
120.69(11)
121.69(11)
117.60(11)
119.21(12)
118.74(11)
122.01(11)
120.27(12)
119.9
119.9
119.94(13)
120.0
120.0
120.40(13)
119.8
119.8
119.87(13)
120.1
120.1
120.26(13)
119.9
119.9

Symmetry transformations used to generate equivalent atoms:
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Table S12. Anisotropic displacement parameters (A2x 103)for i18009. The anisotropic

displacement factor exponent takes the form: -2n?[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
o(1) 20(1) 22(1) 27(1) 2(1) 0(1) 2(1)
0(2) 55(1) 22(1) 20(1) -2(1) 4(1) 9(1)
c(1) 20(1) 17(1) 17(1) 1(1) 2(1) 0(1)
c(2) 21(1) 13(1) 17(1) 3(1) 1(1) 1(1)
c(@3) 24(1) 21(1) 16(1) 3(1) 3(1) 1(1)
C(4) 19(1) 23(1) 24(1) 7(1) 7(1) 1(1)
C(5) 18(1) 18(1) 25(1) 5(1) 0(1) -2(1)
C(6) 20(1) 14(1) 20(1) 3(1) 0(1) 1(1)
c(7) 23(1) 21(1) 22(1) -1(1) -2(1) -1(1)
Cc(8) 30(1) 28(1) 18(1) -4(1) 1(1) 1(1)
C(9) 23(1) 26(1) 21(1) -1(1) 6(1) 1(1)
C(10) 19(1) 18(1) 20(1) 0(1) 2(1) 0(1)
C(11) 18(1) 13(1) 18(1) 2(1) 1(1) 1(1)
C(12) 22(1) 18(1) 18(1) -1(1) 0(1) 0(1)
C(13) 14(1) 21(1) 18(1) 0(1) -2(1) 1(1)
C(14) 21(1) 20(1) 19(1) -1(1) -2(1) 1(1)
C(15) 19(1) 20(1) 21(1) 0(1) 0(1) 0(1)
C(16) 25(1) 25(1) 21(1) -3(1) 4(1) 2(1)
c(17) 24(1) 31(1) 20(1) 4(1) 5(1) 2(1)
C(18) 21(1) 23(1) 26(1) 6(1) 1(1) 1(1)
C(19) 18(1) 20(1) 22(1) 0(1) -1(1) 1(1)
C(20) 19(1) 18(1) 18(1) 1(1) 0(1) 0(1)
c(21) 19(1) 20(1) 15(1) -2(1) 3(1) 1(1)
C(22) 20(1) 19(1) 15(1) -1(1) 5(1) 0(1)
C(23) 19(1) 22(1) 20(1) 1(1) 3(1) -1(1)
C(24) 24(1) 24(1) 25(1) 5(1) 4(1) 2(1)
C(25) 31(1) 19(1) 27(1) 3(1) 5(1) -2(1)
C(26) 27(1) 26(1) 31(1) 1(1) -2(1) -8(1)
c(27) 21(1) 24(1) 25(1) 2(1) -1(1) -2(1)
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Crystal data and structure refinement for compound 4e

Prob = 50
enp = 100

08 2020 -

11:05:

™ PLATON-Aug 21

103 L17966 P -1 R=0.16 RES= 0 100 X

Figure S4. Single X-ray crystal structure of 1, 5-dicarbonyls 4e (the thermal ellipsoid was drawn at the 50% probability

level).

Table S13. Crystal data and structure refinement for i17966.

CcDC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Z, Volume

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters

Goodness-of-fit on F2

2031242
117966
C36 H30 03
510.60
100.0(2) K
0.71073 A
Triclinic
P-1
a=10.2451(10) A
b =10.3941(9) A
€ =126.429(2) A
4,2748.6(4) A3
1.234 Mg/m3
0.077 mm-1
1080
0.167 x 0.110 x 0.063 mm3
2.035t0 27.193°.
-13<=h<=13, -13<=k<=13, -33<=|<=33
132589
12176 [R(int) = 0.1739]
99.9 %
Numerical
0.9787 and 0.8859
Full-matrix least-squares on F2
12176 /0/706
1.091

o= 89.086(4)°.
B=89.020(4)°.
v = 77.645(4)°.
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Final R indices [I>2sigma(l)] R1=0.1599, wR2 = 0.4169

R indices (all data) R1 =0.2009, wR2 = 0.4372
Extinction coefficient 0.0104(15)
Largest diff. peak and hole 0.739 and -0.558 e. A3

Table S14. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i17966. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
o(1) 7207(6) -901(6) 8007(2) 38(2)
0(2) 4654(5) 4821(6) 7034(2) 27(1)
0(3) 5075(6) 7312(6) 8306(2) 32(1)
0(4) 2064(6) -1085(6) 7186(2) 36(1)
0(5) 319(6) 7064(6) 6559(2) 32(1)
0(6) -420(5) 4682(6) 7870(2) 30(1)
c(1) 5943(7) 4716(8) 7953(3) 27(2)
c(2) 6296(7) 3211(8) 7950(3) 21(2)
c@) 7632(8) 2530(8) 7902(3) 29(2)
c() 7974(8) 1159(8) 7932(3) 29(2)
C(5) 6990(8) 461(8) 7993(3) 26(2)
C(6) 5652(8) 1112(8) 8054(3) 28(2)
c(7) 5345(7) 2466(8) 8023(3) 23(2)
c(8) 8545(11) -1610(10) 7999(5) 58(3)
C(9) 6453(8) 5361(8) 7482(3) 26(2)
C(10) 5630(7) 5320(7) 7018(3) 20(1)
C(11) 6023(7) 5904(7) 6531(3) 21(2)
C(12) 7214(8) 6330(8) 6465(3) 26(2)
C(13) 7528(8) 6869(8) 6007(3) 25(2)
C(14) 6634(8) 7059(7) 5606(3) 23(2)
C(15) 5438(8) 6655(8) 5674(3) 28(2)
C(16) 5136(8) 6078(9) 6132(3) 31(2)
C(17) 6979(8) 7638(7) 5117(3) 24(2)
C(18) 8312(8) 7418(8) 4940(3) 27(2)
C(19) 8616(9) 7916(9) 4474(3) 32(2)
C(20) 7607(9) 8639(9) 4169(3) 34(2)
C(21) 6294(9) 8870(9) 4341(3) 34(2)
C(22) 5965(8) 8383(8) 4812(3) 29(2)
C(23) 6474(8) 5196(8) 8437(3) 25(2)
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C(24)
C(25)
C(26)
c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
Cc(41)
C(42)
C(43)
C(44)
C(45)
C(46)
Cc(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
C(61)

5892(8)
6301(8)
5975(9)
6326(8)
7017(8)
7318(8)
6985(8)
7396(8)
7863(10)
8249(10)
8210(10)
7779(9)
7376(8)
995(7)
1317(7)
2599(7)
2898(8)
1907(8)
612(8)
328(8)
3405(11)
1604(8)
1089(8)
1535(8)
1981(8)
2279(8)
2193(8)
1778(9)
1447(8)
2497(8)
3462(9)
3750(10)
3090(10)
2110(10)
1831(9)
1431(8)
614(7)
1077(7)

6621(8)
7119(8)
8439(9)
8930(8)
8082(8)
6734(8)
6257(8)
8574(8)
9725(8)

10171(9)

9460(9)
8289(9)
7842(8)
4493(7)
2997(8)
2314(7)

942(8)

244(7)

916(8)
2283(8)

-1812(10)

4877(7)
6293(8)
6742(7)
5897(8)
6361(8)
7694(8)
8556(8)
8081(8)
8216(8)
7497(9)
7991(10)
9209(10)
9962(9)
9475(8)
5186(8)
5082(7)
5463(7)
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8568(3)
9057(3)
9154(3)
9604(3)
9982(3)
9879(3)
9426(3)

10468(3)

10481(3)

10941(4)

11388(4)

11373(3)

10911(3)
6960(3)
7033(3)
7139(3)
7188(3)
7141(3)
7021(3)
6971(3)
7248(5)
6456(3)
6293(3)
5792(3)
5394(3)
4926(3)
4834(3)
5235(3)
5708(3)
4327(3)
4011(3)
3538(3)
3383(3)
3684(3)
4160(3)
7409(3)
7889(3)
8381(3)

26(2)
27(2)
32(2)
29(2)
24(2)
27(2)
26(2)
26(2)
34(2)
39(2)
38(2)
32(2)
28(2)
23(2)
22(2)
23(2)
24(2)
23(2)
28(2)
27(2)
53(3)
25(2)
26(2)
25(2)
29(2)
29(2)
26(2)
29(2)
28(2)
30(2)
32(2)
40(2)
39(2)
37(2)
32(2)
26(2)
23(2)
23(2)



C(62)
C(63)
C(64)
C(65)
C(66)
C(67)
C(68)
C(69)
C(70)
c(71)
C(72)

2173(8)
2514(8)
1761(7)

667(7)

321(8)
2105(7)
3446(8)
3751(9)
2761(9)
1425(9)
1116(8)

6039(7)
6462(8)
6299(7)
5722(8)
5305(8)
6776(8)
6743(8)
7232(9)
7755(8)
7768(9)
7279(8)

8426(3)
8885(3)
9321(3)
9281(3)
8812(3)
9818(3)
9940(3)

10397(3)

10745(3)

10634(3)

10175(3)

23(2)
27(2)
21(2)
25(2)
27(2)
24(2)
28(2)
31(2)
31(2)
35(2)
28(2)
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Table S15. Bond lengths [A] and angles [°] for i17966.

0(1)-C(5)
0(1)-C(8)
0(2)-C(10)
0(3)-C(24)
0(4)-C(41)
0(4)-C(44)
0(5)-C(46)
0(6)-C(60)
C(1)-C(2)
C(1)-C(23)
C(1)-C(9)
C(1)-H(1)
C(2)-C(7)
C(2)-C(3)
C(3)-C(4)
C(3)-H(3)
C(4)-C(5)
C(4)-H(4)
C(5)-C(6)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-H(8A)
C(8)-H(8B)
C(8)-H(8C)
C(9)-C(10)
C(9)-H(9A)
C(9)-H(9AB)
C(10)-C(11)
C(11)-C(16)
C(11)-C(12)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)

1.385(10)
1.410(12)
1.221(9)
1.201(10)
1.359(9)
1.430(11)
1.220(10)
1.220(9)
1.528(11)
1.530(11)
1.540(10)
1.0000
1.378(10)
1.405(10)
1.394(12)
0.9500
1.370(11)
0.9500
1.401(11)
1.376(11)
0.9500
0.9500
0.9800
0.9800
0.9800
1.506(10)
0.9900
0.9900
1.501(10)
1.387(11)
1.392(10)
1.385(11)
0.9500
1.398(10)
0.9500
1.385(11)
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C(14)-C(17)
C(15)-C(16)
C(15)-H(15)
C(16)-H(16)
C(17)-C(18)
C(17)-C(22)
C(18)-C(19)
C(18)-H(18)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-H(22)
C(23)-C(24)
C(23)-H(23A)
C(23)-H(23B)
C(24)-C(25)
C(25)-C(26)
C(25)-C(30)
C(26)-C(27)
C(26)-H(26)
C(27)-C(28)
C(27)-H(27)
C(28)-C(29)
C(28)-C(31)
C(29)-C(30)
C(29)-H(29)
C(30)-H(30)
C(31)-C(32)
C(31)-C(36)
C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H(33)
C(34)-C(35)
C(34)-H(34)

1.487(10)
1.403(11)
0.9500
0.9500
1.408(11)
1.411(11)
1.384(12)
0.9500
1.400(13)
0.9500
1.385(13)
0.9500
1.400(12)
0.9500
0.9500
1.517(11)
0.9900
0.9900
1.499(11)
1.368(12)
1.404(11)
1.385(12)
0.9500
1.417(11)
0.9500
1.400(11)
1.478(11)
1.378(11)
0.9500
0.9500
1.381(12)
1.387(11)
1.400(12)
0.9500
1.388(13)
0.9500
1.382(13)
0.9500
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C(35)-C(36)
C(35)-H(35)
C(36)-H(36)
C(37)-C(59)
C(37)-C(38)
C(37)-C(45)
C(37)-H(37)
C(38)-C(39)
C(38)-C(43)
C(39)-C(40)
C(39)-H(39)
C(40)-C(41)
C(40)-H(40)
C(41)-C(42)
C(42)-C(43)
C(42)-H(42)
C(43)-H(43)
C(44)-H(44A)
C(44)-H(44B)
C(44)-H(44C)
C(45)-C(46)
C(45)-H(45A)
C(45)-H(45B)
C(46)-C(47)
C(47)-C(48)
C(47)-C(52)
C(48)-C(49)
C(48)-H(48)
C(49)-C(50)
C(49)-H(49)
C(50)-C(51)
C(50)-C(53)
C(51)-C(52)
C(51)-H(51)
C(52)-H(52)
C(53)-C(54)
C(53)-C(58)
C(54)-C(55)

1.413(12)
0.9500
0.9500
1.519(11)
1.528(11)
1.545(11)
1.0000
1.384(10)
1.391(10)
1.397(11)
0.9500
1.377(10)
0.9500
1.400(11)
1.393(12)
0.9500
0.9500
0.9800
0.9800
0.9800
1.512(11)
0.9900
0.9900
1.494(11)
1.387(11)
1.389(11)
1.375(12)
0.9500
1.387(11)
0.9500
1.400(11)
1.489(11)
1.400(11)
0.9500
0.9500
1.382(12)
1.408(11)
1.396(12)

S-29



C(54)-H(54) 0.9500

C(55)-C(56) 1.361(14)
C(55)-H(55) 0.9500
C(56)-C(57) 1.382(14)
C(56)-H(56) 0.9500
C(57)-C(58) 1.396(12)
C(57)-H(57) 0.9500
C(58)-H(58) 0.9500
C(59)-C(60) 1.523(10)
C(59)-H(59A) 0.9900
C(59)-H(59B) 0.9900
C(60)-C(61) 1.480(11)
C(61)-C(62) 1.389(10)
C(61)-C(66) 1.395(11)
C(62)-C(63) 1.372(11)
C(62)-H(62) 0.9500
C(63)-C(64) 1.404(10)
C(63)-H(63) 0.9500
C(64)-C(65) 1.386(10)
C(64)-C(67) 1.485(10)
C(65)-C(66) 1.395(11)
C(65)-H(65) 0.9500
C(66)-H(66) 0.9500
C(67)-C(72) 1.395(11)
C(67)-C(68) 1.410(11)
C(68)-C(69) 1.384(11)
C(68)-H(68) 0.9500
C(69)-C(70) 1.385(12)
C(69)-H(69) 0.9500
C(70)-C(71) 1.401(13)
C(70)-H(70) 0.9500
C(71)-C(72) 1.391(12)
C(71)-H(71) 0.9500
C(72)-H(72) 0.9500
C(5)-0(1)-C(8) 117.4(7)
C(41)-O(4)-C(44) 115.9(7)
C(2)-C(1)-C(23) 109.0(6)
C(2)-C(1)-C(9) 113.8(6)
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C(23)-C(1)-C(9)
C(2)-C(1)-H()
C(23)-C(1)-H(1)
C(9)-C(1)-H()
C(7)-C(2)-C(3)
C(7)-C(2)-C(1)
C(3)-C(2)-C(1)
C(4)-C(3)-C(2)
C(4)-C(3)-H@B)
C(2)-C(3)-H@B)
C(5)-C(4)-C(3)
C(5)-C(4)-H(4)
C(3)-C(4)-H(4)
C(4)-C(5)-0(1)
C(4)-C(5)-C(6)
O(1)-C(5)-C(6)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)-H(6)
C(6)-C(7)-C(2)
C(6)-C(7)-H(7)
C(2)-C(7)-H()

0(1)-C(8)-H(8A)
0(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
0O(1)-C(8)-H(8C)
H(8A)-C(8)-H(8C)
H(8B)-C(8)-H(8C)

C(10)-C(9)-C(1)

C(10)-C(9)-H(9A)
C(1)-C(9)-H(9A)
C(10)-C(9)-H(9AB)
C(1)-C(9)-H(9AB)
H(9A)-C(9)-H(9AB)
0(2)-C(10)-C(11)

0(2)-C(10)-C(9)

C(11)-C(10)-C(9)
C(16)-C(11)-C(12)

110.8(7)
107.7
107.7
107.7
117.2(7)
122.1(7)
120.6(7)
121.1(7)
1195
1195
119.6(7)
120.2
120.2
124.5(7)
120.6(8)
114.8(7)
118.4(7)
120.8
120.8
123.1(7)
1185
1185
109.5
109.5
109.5
109.5
109.5
109.5
113.5(6)
108.9
108.9
108.9
108.9
107.7
119.9(6)
121.0(6)
119.2(6)
118.2(7)
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C(16)-C(11)-C(10)
C(12)-C(11)-C(10)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(12)-C(13)-C(14)
C(12)-C(13)-H(13)
C(14)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-C(17)
C(13)-C(14)-C(17)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(11)-C(16)-C(15)
C(11)-C(16)-H(16)
C(15)-C(16)-H(16)
C(18)-C(17)-C(22)
C(18)-C(17)-C(14)
C(22)-C(17)-C(14)
C(19)-C(18)-C(17)
C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19)
C(20)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(21)-C(22)-C(17)
C(21)-C(22)-H(22)
C(17)-C(22)-H(22)
C(24)-C(23)-C(1)

C(24)-C(23)-H(23A)

C(1)-C(23)-H(23A)

118.6(7)
123.1(7)
120.9(7)
1195
1195
121.1(7)
119.4
119.4
117.9(7)
121.3(7)
120.8(7)
120.9(7)
1196
1196
120.9(7)
1196
1196
118.8(7)
120.9(7)
120.3(7)
120.4(8)
119.8
119.8
120.8(8)
119.6
1196
119.3(8)
120.4
120.4
120.9(8)
1195
1195
119.8(8)
120.1
120.1
115.3(6)
108.5
108.5
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C(24)-C(23)-H(23B)

C(1)-C(23)-H(23B)

H(23A)-C(23)-H(23B)

0(3)-C(24)-C(25)
0(3)-C(24)-C(23)

C(25)-C(24)-C(23)
C(26)-C(25)-C(30)
C(26)-C(25)-C(24)
C(30)-C(25)-C(24)
C(25)-C(26)-C(27)
C(25)-C(26)-H(26)
C(27)-C(26)-H(26)
C(26)-C(27)-C(28)
C(26)-C(27)-H(27)
C(28)-C(27)-H(27)
C(29)-C(28)-C(27)
C(29)-C(28)-C(31)
C(27)-C(28)-C(31)
C(30)-C(29)-C(28)
C(30)-C(29)-H(29)
C(28)-C(29)-H(29)
C(29)-C(30)-C(25)
C(29)-C(30)-H(30)
C(25)-C(30)-H(30)
C(32)-C(31)-C(36)
C(32)-C(31)-C(28)
C(36)-C(31)-C(28)
C(31)-C(32)-C(33)
C(31)-C(32)-H(32)
C(33)-C(32)-H(32)
C(34)-C(33)-C(32)
C(34)-C(33)-H(33)
C(32)-C(33)-H(33)
C(35)-C(34)-C(33)
C(35)-C(34)-H(34)
C(33)-C(34)-H(34)
C(34)-C(35)-C(36)
C(34)-C(35)-H(35)

1085
1085
1075
120.6(8)
121.7(7)
117.6(7)
118.9(7)
119.6(7)
121.5(7)
121.1(8)
1195
1195
121.2(8)
119.4
119.4
116.7(7)
120.7(7)
122.5(7)
121.6(7)
119.2
119.2
120.5(7)
119.7
119.7
119.1(8)
120.2(7)
120.6(7)
120.0(8)
120.0
120.0
121.3(9)
119.3
119.3
118.7(9)
120.7
120.7
120.1(8)
119.9
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C(36)-C(35)-H(35)
C(31)-C(36)-C(35)
C(31)-C(36)-H(36)
C(35)-C(36)-H(36)
C(59)-C(37)-C(38)
C(59)-C(37)-C(45)
C(38)-C(37)-C(45)
C(59)-C(37)-H(37)
C(38)-C(37)-H(37)
C(45)-C(37)-H(37)
C(39)-C(38)-C(43)
C(39)-C(38)-C(37)
C(43)-C(38)-C(37)
C(38)-C(39)-C(40)
C(38)-C(39)-H(39)
C(40)-C(39)-H(39)
C(41)-C(40)-C(39)
C(41)-C(40)-H(40)
C(39)-C(40)-H(40)
0(4)-C(41)-C(40)

0(4)-C(41)-C(42)

C(40)-C(41)-C(42)
C(43)-C(42)-C(41)
C(43)-C(42)-H(42)
C(41)-C(42)-H(42)
C(38)-C(43)-C(42)
C(38)-C(43)-H(43)
C(42)-C(43)-H(43)
O(4)-C(44)-H(44A)
0(4)-C(44)-H(44B)

H(44A)-C(44)-H(44B)

O(4)-C(44)-H(44C)

H(44A)-C(44)-H(44C)
H(44B)-C(44)-H(44C)

C(46)-C(45)-C(37)

C(46)-C(45)-H(45A)
C(37)-C(45)-H(45A)
C(46)-C(45)-H(45B)

119.9
120.7(8)
119.7
119.7
111.9(6)
112.1(6)
110.4(6)
107.4
107.4
107.4
118.3(7)
121.4(7)
120.3(7)
121.2(7)
119.4
119.4
120.2(7)
119.9
119.9
125.9(7)
114.7(7)
119.3(7)
119.8(8)
120.1
120.1
121.0(7)
1195
1195
109.5
109.5
109.5
109.5
109.5
109.5
114.3(6)
108.7
108.7
108.7
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C(37)-C(45)-H(45B)
H(45A)-C(45)-H(45B)

0(5)-C(46)-C(47)
O(5)-C(46)-C(45)

C(47)-C(46)-C(45)
C(48)-C(47)-C(52)
C(48)-C(47)-C(46)
C(52)-C(47)-C(46)
C(49)-C(48)-C(47)
C(49)-C(48)-H(48)
C(47)-C(48)-H(48)
C(48)-C(49)-C(50)
C(48)-C(49)-H(49)
C(50)-C(49)-H(49)
C(49)-C(50)-C(51)
C(49)-C(50)-C(53)
C(51)-C(50)-C(53)
C(52)-C(51)-C(50)
C(52)-C(51)-H(51)
C(50)-C(51)-H(51)
C(47)-C(52)-C(51)
C(47)-C(52)-H(52)
C(51)-C(52)-H(52)
C(54)-C(53)-C(58)
C(54)-C(53)-C(50)
C(58)-C(53)-C(50)
C(53)-C(54)-C(55)
C(53)-C(54)-H(54)
C(55)-C(54)-H(54)
C(56)-C(55)-C(54)
C(56)-C(55)-H(55)
C(54)-C(55)-H(55)
C(55)-C(56)-C(57)
C(55)-C(56)-H(56)
C(57)-C(56)-H(56)
C(56)-C(57)-C(58)
C(56)-C(57)-H(57)
C(58)-C(57)-H(57)

108.7
107.6
119.9(7)
121.5(7)
118.6(7)
117.9(8)
123.4(7)
118.7(7)
121.6(8)
119.2
119.2
121.5(8)
1193
1193
117.5(8)
122.2(7)
120.3(7)
120.8(7)
1196
1196
120.8(7)
1196
1196
117.8(8)
121.2(7)
120.9(8)
121.1(8)
119.4
119.4
120.0(9)
120.0
120.0
121.0(9)
1195
1195
119.0(9)
1205
1205
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C(57)-C(58)-C(53)
C(57)-C(58)-H(58)
C(53)-C(58)-H(58)
C(37)-C(59)-C(60)
C(37)-C(59)-H(59A)
C(60)-C(59)-H(59A)
C(37)-C(59)-H(59B)
C(60)-C(59)-H(59B)
H(59A)-C(59)-H(59B)
0(6)-C(60)-C(61)
0(6)-C(60)-C(59)
C(61)-C(60)-C(59)
C(62)-C(61)-C(66)
C(62)-C(61)-C(60)
C(66)-C(61)-C(60)
C(63)-C(62)-C(61)
C(63)-C(62)-H(62)
C(61)-C(62)-H(62)
C(62)-C(63)-C(64)
C(62)-C(63)-H(63)
C(64)-C(63)-H(63)
C(65)-C(64)-C(63)
C(65)-C(64)-C(67)
C(63)-C(64)-C(67)
C(64)-C(65)-C(66)
C(64)-C(65)-H(65)
C(66)-C(65)-H(65)
C(61)-C(66)-C(65)
C(61)-C(66)-H(66)
C(65)-C(66)-H(66)
C(72)-C(67)-C(68)
C(72)-C(67)-C(64)
C(68)-C(67)-C(64)
C(69)-C(68)-C(67)
C(69)-C(68)-H(68)
C(67)-C(68)-H(68)
C(68)-C(69)-C(70)
C(68)-C(69)-H(69)

121.0(8)
1195
1195
113.3(6)
108.9
108.9
108.9
108.9
107.7
119.7(7)
120.3(7)
119.9(6)
119.0(7)
123.1(7)
117.8(7)
121.3(7)
119.4
119.4
120.0(7)
120.0
120.0
119.3(7)
120.2(7)
120.5(7)
120.3(7)
119.8
119.8
120.1(7)
119.9
119.9
118.1(7)
121.2(7)
120.7(7)
120.1(8)
119.9
119.9
121.4(8)
119.3

S-36



C(70)-C(69)-H(69)
C(69)-C(70)-C(71)
C(69)-C(70)-H(70)
C(71)-C(70)-H(70)
C(72)-C(71)-C(70)
C(72)-C(71)-H(71)
C(70)-C(71)-H(71)
C(71)-C(72)-C(67)
C(71)-C(72)-H(72)
C(67)-C(72)-H(72)

119.3
119.2(8)
120.4
120.4
119.5(8)
120.2
120.2
121.6(8)
119.2
119.2

Symmetry transformations used to generate equivalent atoms:
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Table S16. Anisotropic displacement parameters (A2x 103)for i17966. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12

o(1) 40(4) 32(3) 42(4) 2(3) 3(3) -6(3)
0(2) 22(3) 35(3) 24(3) 6(2) -3(2) -8(2)
0(3) 30(3) 36(3) 30(3) 8(2) -2(2) -6(3)
0(4) 39(3) 22(3) 45(4) 11(3) -6(3) -4(3)
0(5) 30(3) 30(3) 33(3) 1(2) -3(2) 1(2)
0(6) 20(3) 37(3) 35(3) -6(3) 6(2) -13(2)
c(1) 17(4) 32(4) 28(4) 8(3) 2(3) 1(3)

c(2) 14(3) 33(4) 17(3) 2(3) 0(3) -7(3)
c(@3) 21(4) 34(4) 32(4) 6(3) 1(3) -9(3)
C(4) 24(4) 33(4) 26(4) 1(3) 5(3) -1(3)
C(5) 33(4) 31(4) 16(3) 3(3) 2(3) -8(3)
C(6) 28(4) 37(5) 21(4) 4(3) -1(3) -12(3)
c(7) 17(3) 33(4) 21(4) A(3) -1(3) -6(3)
Cc(8) 48(6) 35(5) 86(9) 3(5) 19(6) -3(5)
C(9) 25(4) 34(4) 21(4) 3(3) 0(3) -10(3)
C(10) 16(3) 24(4) 20(3) 2(3) -3(3) -2(3)
C(11) 21(4) 21(4) 21(4) 2(3) 1(3) -4(3)
C(12) 24(4) 28(4) 24(4) 3(3) -7(3) -7(3)
C(13) 21(4) 34(4) 22(4) -3(3) -2(3) -10(3)
C(14) 24(4) 25(4) 19(3) 3(3) -3(3) -5(3)
C(15) 27(4) 39(5) 21(4) 9(3) -8(3) -14(3)
C(16) 22(4) 44(5) 30(4) 9(4) 7(3) -11(4)
c(17) 33(4) 19(4) 19(3) 0(3) -3(3) -5(3)
C(18) 26(4) 29(4) 26(4) -3(3) -5(3) -7(3)
C(19) 32(4) 34(4) 31(4) -9(3) 6(3) -9(4)
C(20) 50(5) 42(5) 16(4) -2(3) 2(3) -26(4)
C(21) 35(5) 37(5) 31(4) 7(4) 7(4) -10(4)
C(22) 30(4) 31(4) 24(4) -1(3) -2(3) -3(3)
C(23) 24(4) 29(4) 21(4) 4(3) 5(3) -3(3)
C(24) 25(4) 31(4) 23(4) 6(3) 1(3) -10(3)
C(25) 26(4) 33(4) 21(4) 2(3) 3(3) -6(3)
C(26) 37(5) 33(4) 23(4) 7(3) -3(3) -2(4)
c(27) 36(4) 24(4) 26(4) 1(3) 6(3) -1(3)
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C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
Cc(41)
C(42)
C(43)
C(44)
C(45)
C(46)
Cc(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
C(61)
C(62)
C(63)
C(64)
C(65)

23(4)
26(4)
28(4)
24(4)
52(5)
52(6)
43(5)
33(4)
33(4)
16(3)
19(3)
22(4)
23(4)
25(4)
26(4)
20(4)
47(6)
24(4)
24(4)
20(4)
31(4)
32(4)
25(4)
38(5)
32(4)
33(4)
33(4)
52(6)
49(6)
50(6)
37(5)
26(4)
20(4)
21(4)
24(4)
24(4)
19(3)
18(4)

27(4)
25(4)
19(4)
27(4)
24(4)
28(4)
36(5)
40(5)
24(4)
26(4)
28(4)
24(4)
26(4)
23(4)
31(4)
33(4)
32(5)
22(4)
24(4)
21(4)
25(4)
23(4)
25(4)
22(4)
25(4)
25(4)
30(4)
40(5)
47(5)
28(4)
31(4)
29(4)
20(4)
19(3)
21(4)
26(4)
21(4)
32(4)

22(4)
30(4)
26(4)
25(4)
26(4)
37(5)
36(5)
23(4)
24(4)
27(4)
21(3)
24(4)
24(4)
21(4)
28(4)
27(4)
74(8)
28(4)
32(4)
33(4)
27(4)
32(4)
27(4)
27(4)
26(4)
31(4)
30(4)
31(5)
27(4)
34(5)
26(4)
26(4)
28(4)
27(4)
24(4)
31(4)
21(3)
26(4)

5(3)
6(3)
2(3)
2(3)
1(3)

5(4)
9(4)

2(3)
1(3)

-1(3)
-2(3)

2(3)

1(3)

1(3)

-2(3)
-3(3)

9(5)
0(3)

-5(3)

0(3)

-5(3)
4(3)
-5(3)

3(3)

-6(3)
-1(3)

1(3)

-6(4)

0(4)
3(4)
3(3)
0(3)

1(3)

2(3)
0(3)
13)
4(3)
4(3)
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1(3)
3(3)
5(3)
3(3)
-2(4)
-9(4)
2(4)
5(3)
5(3)
-2(3)
7(3)
-6(3)
-5(3)
-2(3)
3(3)
4(3)
5(5)
-5(3)
-5(3)
-8(3)
-3(3)
-1(3)
-6(3)

-11(3)

-6(3)
-5(3)
2(3)
12(4)
-5(4)
-9(4)
-6(3)
4(3)
0(3)
3(3)
6(3)
5(3)
-2(3)
1(3)

-5(3)
-6(3)

1(3)

-1(3)
-7(4)
-5(4)
-7(4)
-8(4)
-1(3)
-6(3)
-5(3)
-5(3)
-5(3)
-6(3)
-6(3)
-6(3)

6(4)

-5(3)
-7(3)

0(3)
13)

-5(3)
-6(3)
-3(3)

0(3)

-6(3)
-1(3)
-20(4)
-23(5)
-15(4)
-6(4)
-10(3)
-4(3)
-4(3)
-5(3)
-7(3)
-1(3)
-7(3)



C(66) 21(4) 34(4) 28(4) 4(3) -6(3) -8(3)

Cc(67) 22(4) 28(4) 21(4) 2(3) 2(3) 7(3)
C(68) 28(4) 37(4) 20(4) 6(3) 0(3) -10(3)
C(69) 29(4) 42(5) 26(4) 2(3) -2(3) -13(4)
C(70) 43(5) 30(4) 23(4) 8(3) -5(3) -10(4)
C(71) 36(5) 43(5) 25(4) -2(4) 6(3) -6(4)
C(72) 26(4) 38(5) 22(4) -2(3) 1(3) -9(3)

Crystal data and structure refinement for compound 4r

- (1008z0]

PLATON-Aug 16 11:25:37 202C

Z -89

L 17995 P -1 R = 0.03 RES= 0 2 X

Prob = 50
Tamp = 100
i

Figure S5. Single X-ray crystal structure of 1, 5-dicarbonyls 4r (the thermal ellipsoid was drawn at the 50% probability

level)

Table S17. Crystal data and structure refinement for i17995

CcDC 2031245
Identification code 117995

Empirical formula C24 H18 CI2 F2 O3
Formula weight 463.28
Temperature 100.0(2) K
Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions

a=8.9911(2) A
b = 10.8950(3) A
¢ =11.8009(3) A

o= 88.9720(10)°.
B= 73.5650(10)°.
v = 66.1240(10)°.

Z, Volume 2,1007.71(4) A3

Density (calculated) 1.527 Mg/m3

Absorption coefficient 0.366 mm-!

F(000) 476

Crystal size 0.288 x 0.227 x 0.182 mm3
Theta range for data collection 1.810 to 30.508°.

Index ranges

-12<=h<=12, -15<=k<=15, -16<=I<=16
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Reflections collected 52936

Independent reflections 6134 [R(int) = 0.0380]
Completeness to theta = 25.242° 99.7 %

Absorption correction Numerical

Max. and min. transmission 1 and 0.9675

Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [1>2sigma(l)]
R indices (all data)
Extinction coefficient
Largest diff. peak and hole

Full-matrix least-squares on F2
6134 /0/ 281

1.022

R1 =0.0330, wR2 = 0.0811
R1 = 0.0405, wR2 = 0.0860
n/a

0.442 and -0.372 e.A3

Table S18. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i17995. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
Cl(2) 12288(1) -1735(1) 739(1) 19(1)
Cl(2) 6259(1) 9717(1) 978(1) 23(1)
F(1) 9606(1) 900(1) 1640(1) 20(1)
F(2) 6384(1) 7197(1) 1880(1) 21(1)
O(1) 5078(1) 1829(1) 4383(1) 22(1)
0(2) 2673(1) 6687(1) 4619(1) 21(1)
0o@3) -460(1) 3998(1) 1613(1) 21(1)
C(1) 4790(1) 4156(1) 3337(1) 14(1)
C(2) 6453(1) 2867(1) 2914(1) 15(1)
C@3) 6318(1) 1678(1) 3544(1) 15(1)
C(4) 7724(1) 278(1) 3149(1) 14(1)
C(5) 9239(1) -61(1) 2228(1) 15(1)
C(6) 10427(1) -1393(1) 1884(1) 15(1)
C(7) 10132(2) -2428(1) 2463(1) 19(1)
C(8) 8634(2) -2115(1) 3387(1) 21(1)
C(9) 7457(2) -787(1) 3722(1) 18(1)
C(10) 5133(1) 5408(1) 3000(1) 16(1)
C(11) 3735(1) 6705(1) 3718(1) 15(1)
C(12) 3640(1) 8049(1) 3321(1) 14(1)
C(13) 4901(1) 8248(1) 2441(1) 15(1)
C(14) 4684(2) 9524(1) 2102(1) 17(1)
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C(15)
C(16)
c(17)
C(18)
C(19)
C(20)
c(21)
C(22)
C(23)
C(24)

3197(2)
1924(2)
2147(2)
3418(1)
1845(1)

584(1)

871(1)
2440(2)
3678(1)

-85(2)

10639(1)
10472(1)
9193(1)
4100(1)
4223(1)
4176(1)
4000(1)
3852(1)
3914(1)
3408(1)

2659(1)
3546(1)
3867(1)
2855(1)
3614(1)
3181(1)
1955(1)
1173(1)
1634(1)

438(1)

21(1)
22(1)
18(1)
14(1)
15(1)
16(1)
16(1)
16(1)
16(1)
23(1)
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Table S19. Bond lengths [A] and angles [°] for i17995.

CI(1)-C(6)
CI(2)-C(14)
F(1)-C(5)
F(2)-C(13)
0(1)-C(3)
0(2)-C(11)
0(3)-C(21)
0(3)-C(24)
C(1)-C(18)
C(1)-C(2)
C(1)-C(10)
C(1)-H(1)
C(2)-C(3)
C(2)-H(2A)
C(2)-H(2AB)
C(3)-C(4)
C(4)-C(5)
C(4)-C(9)
C(5)-C(6)
C(6)-C(7)
C(7)-C(8)
C(7)-H(7)
C(8)-C(9)
C(8)-H(8)
C(9)-H(9)
C(10)-C(11)
C(10)-H(10A)
C(10)-H(10B)
C(11)-C(12)
C(12)-C(13)
C(12)-C(17)
C(13)-C(14)
C(14)-C(15)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)

1.7319(12)
1.7253(12)
1.3461(13)
1.3489(13)
1.2174(14)
1.2182(14)
1.3684(14)
1.4280(15)
1.5199(16)
1.5366(15)
1.5377(15)
1.0000

1.5122(15)
0.9900

0.9900

1.5081(15)
1.3933(15)
1.4024(15)
1.3904(15)
1.3856(16)
1.3890(17)
0.9500

1.3843(17)
0.9500

0.9500

1.5163(15)
0.9900

0.9900

1.5057(15)
1.3913(16)
1.3982(16)
1.3912(16)
1.3829(17)
1.3863(18)
0.9500

1.3870(17)
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C(16)-H(16)
C(17)-H(17)
C(18)-C(23)
C(18)-C(19)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(22)-C(23)
C(22)-H(22)
C(23)-H(23)
C(24)-H(24A)
C(24)-H(24B)
C(24)-H(24C)
C(21)-0(3)-C(24)
C(18)-C(1)-C(2)
C(18)-C(1)-C(10)
C(2)-C(1)-C(10)
C(18)-C(1)-H(1)
C(2)-C(1)-HQ)
C(10)-C(1)-H(1)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(1)-C(2)-H(2A)
C(3)-C(2)-H(2AB)
C(1)-C(2)-H(2AB)
H(2A)-C(2)-H(2AB)
O(1)-C(3)-C(4)
O(1)-C(3)-C(2)
C(4)-C(3)-C(2)
C(5)-C(4)-C(9)
C(5)-C(4)-C(3)
C(9)-C(4)-C(3)
F(1)-C(5)-C(6)
F(1)-C(5)-C(4)
C(6)-C(5)-C(4)
C(7)-C(6)-C(5)

0.9500
0.9500
1.3972(16)
1.3977(15)
1.3883(16)
0.9500
1.3974(16)
0.9500
1.3977(16)
1.3954(16)
0.9500
0.9500
0.9800
0.9800
0.9800

117.57(10)

111.66(9)

111.35(9)

110.30(9)

107.8

107.8

107.8

112.16(9)

109.2

109.2

109.2

109.2

107.9

118.57(10)

120.87(10)

120.56(10)

116.95(10)

125.74(10)

117.26(10)

117.52(10)

120.77(10)

121.70(10)

120.29(10)

S-44



C(7)-C(6)-Cl(2)
C(5)-C(6)-Cl(1)
C(6)-C(7)-C(8)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
C(9)-C(8)-C(7)
C(9)-C(8)-H(8)
C(7)-C(8)-H(8)
C(8)-C(9)-C(4)
C(8)-C(9)-H(9)
C(4)-C(9)-H(9)
C(11)-C(10)-C(2)

C(11)-C(10)-H(10A)

C(1)-C(10)-H(10A)

C(11)-C(10)-H(10B)

C(1)-C(10)-H(10B)

H(10A)-C(10)-H(10B)

0(2)-C(11)-C(12)
0(2)-C(11)-C(10)

C(12)-C(11)-C(10)
C(13)-C(12)-C(17)
C(13)-C(12)-C(11)
C(17)-C(12)-C(11)
F(2)-C(13)-C(14)

F(2)-C(13)-C(12)

C(14)-C(13)-C(12)
C(15)-C(14)-C(13)
C(15)-C(14)-CI(2)
C(13)-C(14)-CI(2)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(12)
C(16)-C(17)-H(17)
C(12)-C(17)-H(17)

120.67(9)
119.03(9)
119.08(11)
1205
1205
120.27(11)
119.9
119.9
121.71(11)
119.1
119.1
113.00(9)
109.0
109.0
109.0
109.0
107.8
118.76(10)
121.19(10)
120.05(10)
117.12(10)
125.49(10)
117.38(10)
117.57(10)
120.70(10)
121.73(11)
119.97(11)
119.88(9)
120.15(9)
119.52(11)
120.2
120.2
119.99(11)
120.0
120.0
121.66(11)
119.2
119.2
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C(23)-C(18)-C(19)
C(23)-C(18)-C(1)

C(19)-C(18)-C(1)

C(20)-C(19)-C(18)
C(20)-C(19)-H(19)
C(18)-C(19)-H(19)
C(19)-C(20)-C(21)
C(19)-C(20)-H(20)
C(21)-C(20)-H(20)
0(3)-C(21)-C(20)

0(3)-C(21)-C(22)

C(20)-C(21)-C(22)
C(23)-C(22)-C(21)
C(23)-C(22)-H(22)
C(21)-C(22)-H(22)
C(22)-C(23)-C(18)
C(22)-C(23)-H(23)
C(18)-C(23)-H(23)
0(3)-C(24)-H(24A)
0(3)-C(24)-H(24B)

H(24A)-C(24)-H(24B)

0(3)-C(24)-H(24C)

H(24A)-C(24)-H(24C)
H(24B)-C(24)-H(24C)

117.17(10)
121.40(10)
121.43(10)
121.76(11)
119.1
119.1
119.97(10)
120.0
120.0
115.75(10)
124.57(11)
119.68(11)
119.04(11)
1205
1205
122.37(10)
118.8
118.8
109.5
109.5
109.5
109.5
109.5
109.5

Symmetry transformations used to generate equivalent atoms:

S-46



Table S20. Anisotropic displacement parameters (A2x 103)for i17995. The anisotropic

displacement factor exponent takes the form: -2n?[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
Cl(1) 15(1) 19(1) 19(1) -1(1) -1(1) -6(1)
Cl(2) 25(1) 24(1) 24(1) 8(1) 7(2) -15(1)
F(1) 18(1) 14(1) 25(1) 7(1) 0(1) -6(1)
F(2) 17(1) 15(1) 25(1) 1(1) 1(1) -5(1)
o(1) 17(1) 17(1) 24(1) 6(1) 1(1) -5(1)
0(2) 22(1) 16(1) 19(1) 1(1) 1(1) -8(1)
0(3) 17(1) 25(1) 23(1) -2(1) -5(1) -9(1)
c(1) 14(1) 10(1) 16(1) 2(1) -3(1) -4(1)
c(2) 13(1) 11(1) 17(1) 3(1) -2(1) -4(1)
c(@3) 14(1) 13(1) 17(1) 3(1) -5(1) -5(1)
C(4) 14(1) 12(1) 16(1) 3(1) -5(1) -5(1)
C(5) 15(1) 13(1) 17(1) 5(1) -5(1) -6(1)
C(6) 14(1) 15(1) 15(1) 0(1) -3(1) -5(1)
c(7) 19(1) 12(1) 23(1) 2(1) -6(1) -5(1)
Cc(8) 23(1) 14(1) 24(1) 6(1) -4(1) 7(2)
C(9) 17(1) 14(1) 20(1) 5(1) -3(1) -6(1)
C(10) 14(1) 11(1) 18(1) 1(1) -2(1) -4(1)
C(11) 15(1) 12(1) 16(1) 1(1) -5(1) -6(1)
C(12) 16(1) 12(1) 16(1) 1(1) -5(1) -6(1)
C(13) 15(1) 12(1) 17(1) 0(1) -5(1) -4(1)
C(14) 19(1) 18(1) 19(1) 4(1) 7(2) -11(1)
C(15) 24(1) 13(1) 26(1) 5(1) -10(1) -8(1)
C(16) 21(1) 13(1) 28(1) 0(1) -5(1) -4(1)
c(17) 17(1) 14(1) 20(1) 0(1) -3(1) -5(1)
C(18) 13(1) 9(1) 16(1) 2(1) -2(1) -3(1)
C(19) 15(1) 12(1) 14(1) 0(1) -1(1) -5(1)
C(20) 14(1) 14(1) 18(1) -1(1) 0(1) -5(1)
c(21) 14(1) 11(1) 20(1) 1(1) -4(1) -4(1)
C(22) 17(1) 15(1) 15(1) 2(1) -3(1) -6(1)
C(23) 13(1) 14(1) 16(1) 2(1) -1(1) -4(1)
C(24) 28(1) 22(1) 24(1) 2(1) -11(1) -14(1)
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Current Data Parameters
NAME KHA 526-Iv F36-46 All Data
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201023
Time 20.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30 O O
TD 32768
SQLVENT cDCl3
NS 16
Ds 0
SWH 9009.009 H=z
FIDRES 0.274933 Hz 3a
AQ 1.8186240 sec
RG 179.67
DW 55.500 usec
DE 7.62 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1
CHANNEL f1 =: ==
500.1335009 MH
1
14.00 usec
19.95299911 W
F2 - Processing parameters
SI 32768
SF 500.1300248 MHz
WDW
SSB 0
LB 0 Hz
GB 0
PC 1.00
»,
T T T T T T T T T T T T T T T
8.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm
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Figure S6. *H NMR spectrum of compound 3a (500 MHz, CDCls, 25 °C)
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Current Data Parameters
NAME KHA 526-Iv F36-46 All Data
EXENO z
e ; DEPT 135
F2 - Acquisition Parameters
Date_ 20201024
Time 2.35
INSTRUM speat
PROBHD 5 mm PABBCO BB/ N
PULEROT ok
TD 34612
SOLVENT <DCl3
NS 8000
DS ]
SWH 28846.154 Hz
FIDRES 0.833415 Hz
AQ 0.5999413 sec
RG 200.35
DW 17.333 usec
DE €.50 usec
TE 298.0 K
ol 2.,00000000 sec O O
Dll 0.03000000 =sec
TDO 1
CHANNEL f1
125.7716219 MHz
13¢
10.75 usec 3a
50.11899948 W DEPT 90
CHANNEL f2 =
500,1320005 MHz
1H
waltzlé
80.00 usec
19.95299911 W
0.63826001 W
0.41374001 W
FZ - Processing parameters
SI 32768
SF 125.757774¢ MHz
WDW EM
5B 0
1B 2.00 Hz
B 0
PC I
13C
N A
T T T T T T T T T T T T T T T T T T
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S7. *C NMR spectrum of compound 3a (125 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 512 F41-80

EXPNC 1

PROCNC 1

F2 - RAcquisition Parameters

Date_ 20200523 Br

Time 21.25

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SOLVENT chCl3

NS 16

DS 0 O O

SWH 9009.009 Hz

FIDRES 0.274933 Hz

aAQ 1.8186240 sec

RG 126.44

DW 55.500 usec

DE 7.62 usec 3b

TE 298.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL f

SFO1 500.1335009 MHz

NUC1 1H

Pl 14.00 usec

PLW1 19.95299911 W

F2 - Processing parameters

SI 32768

SF 500.1300216 MHz

WDW EM

SSB o

LB 0 Hz

GB o

PC 1.00
) t L N " i l "

I T T T T T T T T T T T T T T T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
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Figure S8. *H NMR spectrum of compound 3b (500 MHz, CDCls, 25 °C)
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Current Data Parameters ‘ \\\ \// | \/ ‘ |
NAME KHA 512 F41-80
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20200524
Time 3.24
INSTRUM spect DEPT 135
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 34612
SOLVENT CcDC13
Ns 8000
DS 0
SWH 28846.154 Hz
FIDRES 0.833415 Hz
a0 05999413z -
RG 200.35
DW 17.333 usec
DE 6.50 usec
TE 298.0 X Br
Dl 2.00000000 sec
Dil 0.03000000 sec
TDO 1
CHANNEL £1 =
125.7716219 MHz
13¢C
10.75 usec
50.11899948 W DEPT 90
= CHANNEL £2 = =
SFQ2 500.1320005 MHz
Nuc2 11 3b
CPDPRG[2 waltzl6
PCFD2 80.00 usec
PLW2 19.95299911 W 1
PLW12 0.63826001 W
PLW13 0.41374001 W
F2 - Processing parameters
SI 32768
SF 125.7577756 MHz 13C
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
- . . b
T T T T T T T T T T T T T T
220 210 200 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S9. 1*C NMR spectrum of compound 3b (125 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 513 F33-%0 C-3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200525
Time 21.39
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg60

D 32768
SOLVENT cDC13

NS 16

DS 0

SWH 6510.417 Hz
FIDRES 0.198682 Hz
F.te) 2.5165825 sec
RG 45.3

DW 76.800 usec
DE 25.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1

PL1W 16.26515961 W
SFO1 500.2027511 MHz

F2 - Processing parameters

Cl

3c

SI 16384

SF 500.2000204 MHz

WDW

SSB ]

1B 0.30 Hz

GB 0

PC 1.00
J H L. . L |

T T T T T T T T T T T T T T T
9.5 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
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Figure S10. *H NMR spectrum of compound 3c (500 MHz, CDCls, 25 °C)
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Current Data Parameters \ \\\ \V/ \V | |
NAME KHA 513 F33-90 C-3
EXPNO 2
PROCNOC 1
F2 - Acquisition Parameters
Date_ 20200526
Time 2.10
INSTRUM spect
PROBHD 5 mm CPPEEC BB
PULPROG zgpg30
TD 36196
SOLVENT cDCl3
so oc13 DEPT 135
DS [}
SWH 30302.031 Bz
FIDRES 0.837193 Hz
AQ 0.5972340 sec
RG 7298.2
DW 16.500 usec
DE 25.00 usec "
TE 2928.1 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1 Cl
======== CHANNEL fl ========
NUcCl 13c
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.12708115 W
SFOLl 125.7892253 MHz
@)
CHANNEL f£2
CPDPRG[2 waltzlé DEPT 90
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 daB
pLl2 1€.39 dB
PL13 19.40 dB 3c
PL2W 16.26515961 W
PLL2W 0TU09S04ZI W : g N -
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7753960 MHz
WDW EM
SSB [}
LB 2.00 Hz
GB [}
B 1.00 13C
A L A
T T T T T T T T T T T T T T T T T T 1
220 210 200 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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Figure S11. *3C NMR spectrum of compound 3¢ (125 MHz, CDCls, 25 °C)



Curpent Data Parameters
HAME EHh 514 Fl0=&0

EXFHO 1
PROCHD 1
F2 = Reguisition Paramsters
Date_ 20200529
Time 21.35
IHSTRIM Fpect
PROBHD 5 mm CFFEEOD BB
FULFROG EgED
kil I2TEE
SOLVENT oLl
HE 16
DE o
SWH E510.417 He
FIDRES 0.100602 Hz
1] 2.51E5825 ads
R 35.6
oW TE. 80D usac
DE 25.00 uaes
TE 200.0 K
D1 1.00000000 sec
TR0 1

= CHRABEL f£]1 se=emsm
BRI in
Pl 11.90 usec
PL1 0.40 4B
FL1W 16, 26515961 W
POl 500.2027511 MH=

Fi - Processing parameters
51 16384

M~ e 1 e A DM & & P WD - D
- I R R R TR G R T R A -
P & & & & & 8 & &
M~ r=r=r r WA A

5F 500,2000506 Miz
WOW ]
558 o
LE 0.30 He
B ]
B 1,00
L A

I T T T I T I T I T T T T T T T

8.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm

CIGE g

Figure S12. *H NMR spectrum of compound 3d (500 MHz, CDCls, 25 °C)
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NAME KHEA 514 F10-60
EXPNO 2
PROCNOC 1
F2 - Acquisition Parameters
Date 20200530
Time 2.05 DEPT 135
INSTRUM spect
PROBHD 5 mm CPPEEC BB
PULPROG zgpg30
TD 36358
SOLVENT cDCl3
NS 6000
DS [}
SWH 30302.031 Bz
FIDRES 0.833463 Hz
AQ 0.59929070 sec . , "
RG 9195.2
DW 16.500 usec
DE 25.00 usec
TE 2928.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec F
TDO 1
======== CHANNEL fl ========
NUcCl 13c
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.12708115 W
SFOLl 125.7892253 MHz O O
CHANNEL f£2
CPDPRG[2 waltzlé DEPT 90
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 daB
pLl2 1€.39 dB 3d
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PLL3W 0.20476626 W - L_‘
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7753756 MHz
WDW EM
SSB [}
LB 2.00 Hz
GB [}
PC 1.00
13C
| 1 My s L i - AL s
T T T T T T T T T T T T T T T T T T T T 1
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S13. 13C NMR spectrum of compound 3d (125 MHz, CDCls, 25 °C)
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CuErent Data Paramstera

HAHE EHA B1& F6-35 All Data
a4 tsl 1
FROCE i
F2 = Acguisition Factametaza
Erate, TAO0E0T
Tima -5
IHI TR sCt
FROBED 3 mm CPRERC BE
FULFROG g0
T ITEE
BGLVENT (e B
e &
o2 Q
W B515.417 u=
FIDRES 0. 138652 Hz
=3 2. 216820 pao
(5] 35.3
oW 76000 upss
oE 25,00 uses
TE 253.1 E
[} 1.00000000 sec
OO 1
ssmsssss CHAMNEL 1 sssssssws
L i
¥ 11.99 uses
Ll O 40 dB
FL1W 16 . FEILDFEL W
arol 500. 2027311 Mz
rl - Processing pACAReLaza
2L L1E384
ar 2003000316 MHHz
WM EM
3w -]
Lm B33 HE
-2 1]
B 1.00
J e LJ " aa a 'l -.Ju
T T T T T T T T T T T T T T T
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Figure S14. *H NMR spectrum of compound 3e (500 MHz, CDCls, 25 °C)
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Current Data Parameters J \\\ \ \z// \V | ‘

NAME KHA 516 Fé-35 Rll Data

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20200604

Time 2.30

INSTRUM spact

PROBHD 5 mm CPPBBO BB

PULPROG zgpy30 DEPT 135

TD 36196

SOLVENT CDC13

NS 6000

DS [}

SWH 20303.031 Hz

FIDRES 0.837193 Hz

aQ 0.5972340 sec . " ; o )

RG 7298.2 T

DW 16.500 usec

DE 25.00 usec

TE 298.1 K

Dl 2.00000000 sec

D1l 0.03000000 sec

TDO 1

CHANNEL fl ====

13c
11.90 usec
1.60 4B
48.13708115 W
125.7892253 MHz
CHANNEL £2 === 0] O
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB DEPT 90
PL13 12.40 dB
PL2W 16.26515961 W 3e
pL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500 . 2020008 MH X i i b} I

F2 — Processing parameters

ST 32768

SF 125.7753260 MHz
WDW EM
SSEB [}

LE 2.00 Hz
GB o]

PC 1.00

13C

"
Iy i Lol 1. | n

| L

T T T T T T T T T T T T T T
220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S15. 13C NMR spectrum of compound 3e (125 MHz, CDCls, 25 °C)
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Cuarrent Data Parameters

NAME KHA 517 F45-7L All Data
EXPNO 1
PROCNO 1

F2 - Requisition Parameters
Date_ 20200604
Time 21.57
INSTRUM spact
PROBHED 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT cpcl3

NS 16

DS 0

SWH 9009.009 Hz
FIDRES 0.274933 Hz
aQ 1.8186240 sec
RG 200.35

DW 55,500 usec
DE 7.62 usaec
TE 298.0 K
Dl 2.,00000000 ssc
DO 1

Sl il WS

OMe

NuCl 1H

Pl 14.00 usec

PLW1 12.95292911 W

F2 - P i t.

p rocassing pﬂséﬂ;zﬂa ars 3f

SF 500.1300217 MHz

WO EM

SSB [}

LB 0 Hz

GB 0

PC 1.00
J .

T T T T I I I I I I I I I I T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm

M= N[ [Ie] o 2] ©o [=3|5]
S (8] (@ (@ al |2 |8[S
[} -l - - o o~ AN

Figure S16. 'H NMR spectrum of compound 3f (500 MHz, CDCls, 25 °C)
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NAME KHA 517 F45-71 Rll Data

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20200605

Time 2.25

INSTRUM spact

PROBHD 5 mm PABEO BB/

PULPROG Zgpy30

TD 34612

SOLVENT cpcl3 DEPT 135

NS 6000

DS [}

SWH 28846.154 Hz

FIDRES O HSSH TS .

AQ 0.5999413 sec

RG 200.35 OMe

DW 17.333 usec

DE 6.50 usec

TE 298.0 K

D1l 2.00000000 sec

D1l 0.03000000 sec

TDO 1

= CHANNEL fl1 =
125.7716212 MHz
i3c
10.75 usec

50.11829948 W

S - DEPT 90

SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[Z WHITZIT®
PCPD2 80.00 usec
PLW2 19.9522%911 W
PLW12 0.63826001 W
PLW13 0.41374001 W
F2 - Processing parameters
SI 32768

SF 125.7577730 MHz
WDW EM

SSB [}

LB 2.00 Hz
GB o]

PC 1.00

13C

T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S17. 3C NMR spectrum of compound 3f (125 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 519 F5-35 All Data
EXFNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200607

Time 21.39
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2930

TD 32768
SOLVENT cDCl3

NS 16

Ds o

SWH 9009.009 Hz
FIDRES 0.274933 Hz
AQ 1.8186240 sec
RG 135.71

DW 55.500 usec
DE 7.62 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1

CHRNNEL £f1 =
500.1335009 MHz
1E
14.00 usec
19.95299911 W

F2 - Processing parameters

L B - L LB AN o I B LB O R B o S A T B oo I A O SN0 n N O
Ly st st st st O3 O OO O S S ssH MMM
[ L e e e e e L e S )0 M) ) )M

39

2.29

SI 32768
SF 500.1300216 MHEz
WDW EM
S8B 0
1B 0 Hz
GB o]
PC 1.00
J L A ‘JL.L._
M T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
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Figure S18. *H NMR spectrum of compound 3g (500 MHz, CDCls, 25 °C)
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Current Data Parameters L
NAME KHA 519 F5-35 All Dat!
EXPNO 2
PROCNC 1

F2 - Rcguisition Parameters

138.27
137.08
133.17
128.70
128.62
128.40
128.28
127.60
124.50

_~—143.32

é
S

77.41
77.16

76.90

— 45,08
—37.23
21,61

Date_ 20200608

Time 3.17

INSTRUM spect

PROBHD 5 mm PABEO BE/

PULPROG zgpg30

TD 348612

SOLVENT cDels

o bl DEPT 135
DS o

SWH 28846.154 Hz

FIDRES 0.833415 Hz |
AQ TS TYILT TS " T T
RG 200.35

DW 17.333 usec

DE 6.50 usec

TE 298.0 K

Dl 2.00000000 sec

D11l 0.03000000 sec

TDO 1

======== CHANNEL fl ==

SFOl 125.7716219 MHz

NUCl 13c

Pl 10.75 usec

PLWL 50.11899948 W

======== CHANNEL £2 ==

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec DEPT 90

PLW2 19.95299911 W

PLWl2 0.63826001 W |
PLWL3 4TS AoeT—w

F2 - Processing parameters
sI 32768

SF 125.7577739 MHz
WDW EM

SSB o

LB 2.00 Hz
GB 0

pCc 1.00

13C

T T T
220 210 200

T T
110 100

Figure S19. 3C NMR spectrum of compound 3g (125 MHz, CDCls, 25 °C)
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Current Data Parameters
NAME KHA 520 F4-26 Rll Data
EXPNO 1
PROCNO 1

F2 — Acquisition Parameters

Date_ 20200610
Time 21.4¢6
INSTRUM spact
PROBHD 5 mm CPPBEO BB
PULPROG zg 60
D 32768
SOLVENT CDcl3
NS 16
DS 0
SWH 6510.417 Hz
FIDRES 0.198682 Hz
AR 2.5165825 sec
RG 64
DW 76.800 usec
DE 25.00 usec
TE 298.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
11.90 usec
0.40 4B

16.26515961 W
500.2027511 MHz

3h

OMe

F2 - Processing parameters

SI 16384

SF 500.2000209 MHz

WDW EM

SSB 4]

LE 0.30 Hz

GB 0

PC 1.00
J L L.

T ! ! ! ! T ! ! ! ! T T ! ! !
9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm

< | [Te} 0 (L] = = 2] (=31
~ QUS| (2] (22D 212 ==
o ™ o (=20 =]1=] ™ ar] (2 11T}

Figure S20. *H NMR spectrum of compound 3h (500 MHz, CDCls, 25 °C)
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NAME KHA 520 F4-26 All Dat
EXPNO 2
PROCNOC 1
F2 - Acquisition Parameters
Date_ 20200611
Time 2.15
INSTRUM spect
PROBHD 5 mm CPPEEC BB
PULPROG zgpg30
TD 36196
SOLVENT cDCl3
ws 6000 DEPT 135
DS [}
SWH 30302.031 Bz
FIDRES 0.837193 Hz
a0 5507034 " | .
RG 9195.2
DW 16.500 usec
DE 25.00 usec
TE 298.0 K OMe
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANNEL fl ======== O O
NUcCl 13c
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.12708115 W
SFOLl 125.7892253 MHz
CHANNEL f£2 3h
CPDPRG[2 waltzlé DEPT 90
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
pLl2 1€.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7753946 MHz
WDW EM
SSB [}
LB 2.00 Hz
GB [}
PC 1.00
13C
I ‘ u

T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

Figure S21. 13C NMR spectrum of compound 3h (125 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 518 1-40 All Data
EXPNO 1
PROCNC 1

F2 - Acquisition Parameters

Date_ 202008605
Time 21.58
INSTRUM spect
PROBHD 5 mm PAREBO BB/
PULPROG zg30
TD 32768
SOLVENT CDCl3
NS 16
DS [}
SWH 20092.00% Bz
FIDRES 0.274933 Hz
RO 1.8186240 sec
RG 135.71
oW 55.500 usec
DE 7.62 usec
TE 298.0 K
Dl 2.00000000 sec
TDO 1
== CHBNNEL fl =
500.1335009 MHz
1H
14.00 usec

19.95299911 W

7.83
7.91
7.91
7.56
7.55
7.54
7.52
7.51
7.45
7.43
7.4z
7.40
7.24

/
/
\

CF;

3i

F2 - Processing parameters

SI 32768

SF 500.1300220 MHz

WDW EM

SSB o

LB 0 Hz

GE o

PC 1.00

T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25  ppm
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Figure S22. *H NMR spectrum of compound 3i (500 MHz, CDCls, 25 °C)
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Figure $23. 13C NMR spectrum of compound 3i (125 MHz, CDCls, 25 °C)
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Figure S27. 13C NMR spectrum of compound 3k (125 MHz, CDCls, 25 °C)
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Figure S31. 13C NMR spectrum of compound 3m (125 MHz, CDCls, 25 °C)
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Figure $32. 'H NMR spectrum of compound 3n (500 MHz, CDCls, 25 °C)
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Figure S$33. 13C NMR spectrum of compound 3n (125 MHz, CDCls, 25 °C)
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Figure S34. 'H NMR spectrum of compound 30 (500 MHz, CDCls, 25 °C)
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Figure S35. 3C NMR spectrum of compound 30 (125 MHz, CDCls, 25 °C)
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Figure $36. 'H NMR spectrum of compound 3p (500 MHz, CDCls, 25 °C)
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Figure $38. *H NMR spectrum of compound 3q (500 MHz, CDCls, 25 °C)

S-80



=] O NDO DKoo
™ WSO N — O o 0 ~
. + — fe) o
w VO g N OV O 000 . .
o Moo [l o) ™~ o)
— Ao A o [ <t )
Current Data Parameters
NAME KHA 529 F2-30 All Data
EXPNO 2
PROCNC 1
F2 - Acquisition Parameters
Date_ 20200626
Time 3.53
INSTRUM spect DEPT 135
PROBHD 5 mm CPPBBO BB
PULFROG zgpg30
TD 36196
SOLVENT cDCl3
NS 8000
DS 0
SWH 9303031+ H 4
FIDRES 0.837193 Hz r
a9 0.5972340 sec Cl
RG 7298.2
DW 16.500 usec
DE 25.00 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
DO 1 Cl
= CHANNEL f1l =
13c O
11.90 usec
1.60 dB
48.13708115 W
125.7892253 MHz
3q
Nocz 1 DEPT 90
PCPD2 80.00 usec
PL2 0.40 dB L i
PL12 16.59 dB "
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7753959 MEz
Wow EM
SSB 0
LB 2.00 Hz
GB 0
®C 1.00 B¢
. L . [ .

T T T T T T T T T T T T T T T T T
220 210 200 180 180 170 160 150 140 130 120 110 100 20 80 70 60

Figure S39. 13C NMR spectrum of compound 3q (125 MHz, CDCls, 25 °C)
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Figure S40. *H NMR spectrum of compound 3r (500 MHz, CDCls, 25 °C)
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Figure S41. 13C NMR spectrum of compound 3r (125 MHz, CDCls, 25 °C)
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Figure S42. *H NMR spectrum of compound 3s (500 MHz, CDCls, 25 °C)
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Figure S43. 13C NMR spectrum of compound 3s (125 MHz, CDCls, 25 °C)
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Figure S44. 'H NMR spectrum of compound 3t (500 MHz, CDCls, 25 °C)
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Figure S45. 3C NMR spectrum of compound 3t (125 MHz, CDCls, 25 °C)
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Figure S46. 'H NMR spectrum of compound 4a (500 MHz, CDCls, 25 °C)
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Figure S47. 3C NMR spectrum of compound 4a (125 MHz, CDCls, 25 °C)
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Figure S48. 'H NMR spectrum of compound 4b (500 MHz, CDCls, 25 °C)
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Figure S49. 13C NMR spectrum of compound 4b (125 MHz, CDCls, 25 °C)

T T
100 90




4.00
3.99
3.97
3.96
3.95
—3.73
3.43
3.41
3.39
3.38
3,27
3.286
3.24
3.22
—2.38

_—7.83
T—7.82
Ve
AN
/6—79
T
/
/
\

Current Data Parameters

NAME KHA 532 F5-32 All Data

EXPNC

PROCNO 1

F2 - Acquisitien Parameters

Date_ 20200702

Time 17.39

INSTRUM spect OMe

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SCLVENT cDhC13

Ns 8

Ds 0

SWH 8009.009 Hz O O

FIDRES 0.274833 Hz

AQ 1.8186240 sec

RG 135.71

DW BE5.500 usec

DE 7.62 usec

TE 298.0 K

D1 2.00000000 sec 4c

TDO 1

======== CHANNEL fl ========

SFO1 500.1335009 MH=z

NucCi 1H

Pl 14.00 usec

PLW1 19.95299911 W

F2 - Processing parameters

SI 32768

SF 500.130021% MHz

WDW

SSB 0

LB 0 Hz

GB 0

PC 1.00
L | S L

T T T I I I I I I T T T I I I
9.5 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm

o o0 |©o i (=2} 0 RS -
@ Q3| |o al o |afS &
[5] [N - o o -l n

Figure S50. *H NMR spectrum of compound 4c¢ (500 MHz, CDCls, 25 °C)

S-92



= m ) ahooy =
T3] o4 o =R R =] - - ™ ™ ;D
. . . P . e S -
- @ P - R : . = .
o U o o Y Y Y - ~ P~ O "y Ty ] W —
- - —i [ e e g - -~~~ W = ] o~

Current Data Faramsters

HAME EHA 53Z !'5—322 A1l Daka

EXFHQ

PROCHO 1 DEPT 135

F2 - Aoquisition Parsmstasrs

Cats 20200703

Tims

INITROH FREcE

FROBHD 5 mm PABBO BB/

FULFROS sgpa 30

k1) 34612

SOLVENT COCLE |

HE BI4s

3] 1] I

SR ZBB4E. 154 Hz

FIDRED 0.833415 He

o] 3. 5995413 ases

RZ 200.35

oW 17.333 usea

DE 6,50 uses

TE 250.0 K

511 $103000099 sac

2H 133000990 soc DEPT 90

mmmmmmee CHAMNEL £1 =

aFal 125.7T162Z1% MMz

HOCl 13

b4 8 10.75 usac

FLWL 50.1189594%

enssssss CHAMMEL £2 =

ool 500.13Z0005 HHz |

MO 1H

CRRFRE[ 2 waltzlf r

PCFD2 BO.00 usas

PLHZ 19.85208901 W

FLW1Z 0. &3IBZE001 W

PLW13 9.413T4001 W

F2 - Processing pacamaters 13C

iz JLTEW

aF 125, T5TTT30 sz

WO EH

asn o

LB 2.00 Mz

=B <]

PC 1.00

' A -
T I T I I T T I T I I T I T T T ¥ T I I
220 210 200 180 180 170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 ppm

Figure S51. 13C NMR spectrum of compound 4c (125 MHz, CDCls, 25 °C)
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Figure S52. *H NMR spectrum of compound 4d (500 MHz, CDCls, 25 °C)
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Figure S53. 13C NMR spectrum of compound 4d (125 MHz, CDCls, 25 °C)
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Figure S54. *H NMR spectrum of compound 4e (500 MHz, CDCls, 25 °C)
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Figure S55. 13C NMR spectrum of compound 4e (125 MHz, CDCls, 25 °C)
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Figure S57. 13C NMR spectrum of compound 4f (125 MHz, CDCls, 25 °C)
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Figure S58. 'H NMR spectrum of compound 4g (500 MHz, CDCls, 25 °C)
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Figure S59. 3C NMR spectrum of compound 4g (125 MHz, CDCls, 25 °C)
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Figure S60. *H NMR spectrum of compound 4h (500 MHz, CDCls, 25 °C)
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Figure S61. 13C NMR spectrum of compound 4h (125 MHz, CDCls, 25 °C)
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Figure S62. *H NMR spectrum of compound 4i (500 MHz, CDCls, 25 °C)
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Figure S$63. 13C NMR spectrum of compound 4i (125 MHz, CDCls, 25 °C)
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Figure S64. 'H NMR spectrum of compound 4j (500 MHz, CDCls, 25 °C)
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Figure S65. 3C NMR spectrum of compound 4j (125 MHz, CDCls, 25 °C)
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Figure $66. 'H NMR spectrum of compound 4k (500 MHz, CDCls, 25 °C)
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Figure S67. 13C NMR spectrum of compound 4k (125 MHz, CDCls, 25 °C)
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Figure $68. 'H NMR spectrum of compound 41 (500 MHz, CDCls, 25 °C)
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Figure $69. 13C NMR spectrum of compound 4l (125 MHz, CDCls, 25 °C)
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Figure S70. *H NMR spectrum of compound 4m (500 MHz, CDCls, 25 °C)
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Figure S71. 13C NMR spectrum of compound 4m (125 MHz, CDCls, 25 °C)
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Figure S72. *H NMR spectrum of compound 4n (500 MHz, CDCls, 25 °C)
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Figure S73. 13C NMR spectrum of compound 4n (125 MHz, CDCls, 25 °C)
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Figure S74. 'H NMR spectrum of compound 40 (500 MHz, CDCls, 25 °C)
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Figure S75. 3C NMR spectrum of compound 40 (125 MHz, CDCls, 25 °C)
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Figure S76. 'H NMR spectrum of compound 4p (500 MHz, CDCls, 25 °C)
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Figure S77. 13C NMR spectrum of compound 4p (125 MHz, CDCls, 25 °C)
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Figure S78. 'H NMR spectrum of compound 4q (500 MHz, CDCls, 25 °C)
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Figure S79. 13C NMR spectrum of compound 4q (125 MHz, CDCls, 25 °C)
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Figure S80. *H NMR spectrum of compound 4r (500 MHz, CDCls, 25 °C)
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Figure S81. 13C NMR spectrum of compound 4r (125 MHz, CDCls, 25 °C)
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Figure S82. *H NMR spectrum of compound 4s (500 MHz, CDCls, 25 °C)
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Figure S$83. 13C NMR spectrum of compound 4s (125 MHz, CDCls, 25 °C)
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Figure S84. 'H NMR spectrum of compound 4t (500 MHz, CDCls, 25 °C)
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Figure $85. 3C NMR spectrum of compound 4t (125 MHz, CDCls, 25 °C)
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Figure $86. 'H NMR spectrum of compound 5a (500 MHz, CDCls, 25 °C)
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Figure S87. 3C NMR spectrum of compound 5a (125 MHz, CDCls, 25 °C)
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Figure $88. *H NMR spectrum of compound 5b (500 MHz, CDCls, 25 °C)
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Figure $89. 13C NMR spectrum of compound 5b (125 MHz, CDCls, 25 °C)
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Figure S90. *H NMR spectrum of compound 5¢ (500 MHz, CDCls, 25 °C)
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Figure S91. 13C NMR spectrum of compound 5c¢ (125 MHz, CDCls, 25 °C)
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Figure S92. *H NMR spectrum of compound 5d (500 MHz, CDCls, 25 °C)
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Figure S93. 13C NMR spectrum of compound 5d (125 MHz, CDCls, 25 °C)
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Figure S94. 'H NMR spectrum of compound 5e (500 MHz, CDCls, 25 °C)
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Figure S95. 13C NMR spectrum of compound 5e (125 MHz, CDCls, 25 °C)
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