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General informations

Proton NMR spectra were recorded on Bruker Biospin AV600 (600 MHz), AV500 (500 MHz), AV300 (300 MHz)
NMR spectrometer and Agilent 400 MR (400 MHz) spectrometer. Chemical shifts are reported in parts per million
downfield (8) relative to internal tetramethylsilane (TMS, & 0.00) or with the solvent reference as the internal standard
(CDCls, 6 7.26). Data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, quint = quintet, sept = septet, br = broad, m = multiplet), coupling constants (Hz), integration, and assignment.
Carbon NMR spectra were recorded on Bruker Biospin AV500 (125.7 MHz), AV300 (75.4 MHz), Agilent 400 MR
(100 MHz), Agilent 600 (150 MHz) NMR spectrometer with complete proton decoupling. Chemical shifts are reported
in parts per million downfield (8) relative to internal TMS or/with the respective solvent reference as the internal
standard (CDCls, 6 77.0). Single crystal X-ray diffraction (SCXRD) experiments were performed on a Bruker APEX II
CCD detector with graphite-monochromatized Mo Ka radiation and Rigaku R-AXIS RAPID diffractometer with Cu
Ko radiation. Structure solution and refinement were performed by direct methods and the program SHELXL-97
respectively. Mass spectra were taken with Bruker Daltonics micrOTOF 1I (attached to an APCI-Direct Probe or ESI
ion sources) and JEOL JMS-T100LP AccuTOF (attached to an ESI ion source). Specific rotations were recorded with
JASCO P-1010 polarimeter. Infrared (IR) spectra were recorded on a JASCO FT/IR-5300 IR spectrophotometer, Viax
in cm'. UV-VIS spectra were recorded on a Hitachi double beam spectrophotometer U-2800.
Melting points were recorded on Yanako MP-S3 and were not corrected. Flash chromatography was performed using
Silica Gel (PSQ-60B) from Fuji Silysia Chemical, LTD. Solvents were purchased from commercial sources and used
without purification. Coumarin-3-carboxylic acid was purchased from Sigma-Aldrich Co. LLC. Oxalyl chloride was
purchased from Wako Pure Chemical Industries, Ltd. n-Butyl lithium in n-hexane was purchased from Kanto Chemical
Co., Inc. (S)-4-Benzyl-1,3-oxazolidine-2-one was purchased from Tokyo Chemical Industry Co., Ltd.
(5)-5,5-Diphenyl-4-benzyl-1,3-oxazolidine-2-one was prepared by the use of previously reported procedure.1
7-Methoxycoumarin-3-carboxylic acid, 5,7-dibromocoumarin-3-carboxylic acid, and 4-methylcoumarin-3-carboxylic

acid were prepared by the use of previously reported procedure.2
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Photochemical reactor

OMRON ZUV-H20MB controlled by OMRON ZUV-C20H was used as the UV-LED light source (Fig. S1).
Irradiation power was measured by USHIO UIT-250 equipped with UV sensor (UVD-S365).” DOSHISHA, FST-106U

WH was used as a cooling fan.

Fig. S1. Photochemical reactor
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Computational study

Table S1. Electronic energies (£) of three conformers of monomer reactants (1C) in Sy and T states were optimized by

density functional theory (DFT) or time-dependent density functional theory (TD-DFT) calculations in toluene. B3LYP

and 6-311G(d,p) were used as the functional and basis set. AE represent relative values of E to the most stable

conformer. Minimum values are shown with underline.

>

>

Compound Conformation State Method E (au.) AE (kcal/mol)

Monomer 1CX So DFT -1202.38302821 0.00
1CY So DFT -1202.38071775 1.45
1CZ So DFT -1202.38217539 0.54
1CX T, TD-DFT -1202.29853752 0.00
1CY T, TD-DFT -1202.29624259 1.44
1CZ T, TD-DFT -1202.29795688 0.36

1CX is most stable in the ground state (Sy) and the first excited state (T;) as shown in AE value in Table S1.
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Fig. S2. Frontier molecular orbital of 1CX
Time-dependent DFT (TD-DFT) calculations showed that the HOMO—LUMO transition for each of the three

conformers would be the best described as a triplet excited state [3(n,n)*] (Ty) for the C-C double bond of the

reaction site with zero oscillator strength.
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Table S2. Electronic energies (£) of singlet dimer products (2C) in Sy state were optimized by density functional

theory (DFT) calculations in toluene. B3LYP and 6-311G(d,p) were used as the functional and basis sets. Minimum

values are shown with underline.
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Compound Conformation E (au) AE (kcal/mol)
Dimer (2C) syn-HT 2CX (2CE) -2404.74071878 0.14
syn-HT 2CY (2CF) -2404.73887831 1.30
syn-HT 2CZ (2CF) -2404.74094220 0.00
syn-HH -2404.71435487 16.68
anti-HH A -2404.72479750 10.13
anti-HH B -2404.72436810 10.40
anti-HT -2404.70503512 22.53

S6



Table S3. Coordinates of the optimized geometry of 1CX in Sy state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -3.955605 -1.023708 -0.257057
2 C -4.475634 0.160616 0.290982
3 C -2.283675 0.924447 0.983239
4 H -4.448630 -2.857738 -1.269515
5 C -4.844855 -1.942289 -0.844803
6 C -5.839815 0.437427 0.256352
7 C -6.695612 -0.484855 -0.330741
8 C -6.202451 -1.676583 -0.880700
9 H -6.202491 1.361741 0.687345
10 H -7.758709 -0.277325 -0.361520
11 H -6.884000 -2.385580 -1.334147
12 (0] -3.658831 1.075385 0.889772
13 (0] -1.672030 1.749431 1.610536
14 C -1.725737 -0.267574 0.338168
15 C -2.536466 -1.211552 -0.196969
16 H -2.104399 -2.118879 -0.604877
17 (0] 0.180586 -1.596659 0.806503
18 C -0.253791 -0.527815 0.416662
19 N 0.614010 0.488698 0.046349
20 C 0.303418 1.638602 -0.701268
21 (0] -0.716946 1.888730 -1.276697
22 (0] 1.395155 2.431994 -0.717322
23 C 2.799135 -0.489429 -0.688372
24 H 2.312059 -1.466013 -0.665676
25 H 2.673601 -0.080928 -1.695742
26 C 4.269323 -0.636214 -0.363570
27 C 4.679256 -1.443207 0.705870
28 C 5.247762 0.032108 -1.106781
29 C 6.027912 -1.572094 1.026336
30 H 3.935643 -1.982572 1.284133
31 C 6.599756 -0.096196 -0.789434
32 H 4951385 0.648721 -1.949410
33 C 6.993315 -0.896932 0.279760
34 H 6.326354 -2.204619 1.854912
35 H 7.343442 0.426264 -1.380718
36 H 8.043813 -0.999591 0.526865
37 C 2.400111 1.910413 0.188527
38 H 3.376730 2.099224 -0.250178
39 H 2.307056 2.437644 1.139362
40 C 2.058917 0.420024 0.317133
41 H 2.215021 0.056580 1.332388
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Table S4. Coordinates of the optimized geometry of 1CY in Sy state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -2.639333 -1.124919 -0.474999
2 C -1.443701 -0.491069 -0.500346
3 H -2.685052 -2.197908 -0.627183
4 C -1.364070 0.966886 -0.398363
5 (0] -2.550637 1.621398 -0.118709
6 (0] -0.382317 1.640571 -0.578930
7 C -3.753371 0.981956 -0.019621
8 C -3.852667 -0.404897 -0.217290
9 C -4.874212 1.756435 0.267031
10 H -4.756136 2.822178 0.415072
11 C -5.120112 -1.008752 -0.127809
12 H -5.203465 -2.079035 -0.279444
13 C -6.113310 1.135717 0.351549
14 H -6.991097 1.731087 0.573321
15 C -6.240608 -0.246071 0.152463
16 H -7.214552 -0.714749 0.220457
17 C -0.198803 -1.271480 -0.796844
18 (0] -0.113042 -1.974173 -1.785951
19 C 2.113807 -1.924029 -0.158213
20 C 2.680970 -2.043674 1.269704
21 H 1.863058 -2.904586 -0.564040
22 H 3.717992 -1.723965 1.343660
23 H 2.571405 -3.050199 1.675608
24 N 0.857662 -1.203098 0.106155
25 (0] 1.890456 -1.149320 2.085692
26 C 0.781322 -0.750025 1.435383
27 (0] -0.105671 -0.129921 1.950181
28 C 3.035116 -1.212846 -1.177332
29 H 3.809463 -1.936057 -1.451289
30 H 2.446130 -1.035641 -2.080569
31 C 3.695041 0.065640 -0.706020
32 C 5.052501 0.071182 -0.361637
33 C 2.976745 1.264229 -0.606940
34 C 5.677701 1.236472 0.078723
35 H 5.630245 -0.843919 -0.450540
36 C 3.600125 2.428821 -0.163354
37 H 1.926567 1.295224 -0.871364
38 C 4.950570 2.420026 0.181499
39 H 6.730939 1.219189 0.336336
40 H 3.025302 3.345176 -0.090176
41 H 5.432983 3.328857 0.523308
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Table S5. Coordinates of the optimized geometry of 1CZ in S state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C 4.061997 -0.781457 -0.348954
2 C 4.296651 0.083324 0.732924
3 C 1.929099 0.406793 1.121116
4 H 4.990228 -2.008398 -1.852933
5 C 5.166498 -1.340062 -1.017511
6 C 5.589922 0.396374 1.142881
7 C 6.662860 -0.166960 0.465053
8 C 6.455406 -1.037269 -0.614184
9 H 5.730478 1.068598 1.979586
10 H 7.672463 0.071109 0.778463
11 H 7.303178 -1.469187 -1.131461
12 (0] 3.260588 0.635516 1.430126
13 (0] 1.094141 0.858191 1.860534
14 C 1.680363 -0.417334 -0.064983
15 C 2.698041 -1.024002 -0.718696
16 H 2.486339 -1.687137 -1.550481
17 (0] -0.142343 -1.858880 -0.543201
18 C 0.263670 -0.716468 -0.442242
19 N -0.592765 0.353817 -0.675466
20 C -0.224592 1.684073 -0.930069
21 (0] 0.871554 2.166852 -0.892056
22 (0] -1.336089 2.373787 -1.262056
23 C -2.678341 -0.059251 0.615895
24 H -2.158842 -0.895630 1.089334
25 H -2.493617 0.825365 1.231468
26 C -4.160327 -0.352132 0.537947
27 C -4.612090 -1.603404 0.098338
28 C -5.109681 0.613568 0.887842
29 C -5.973729 -1.877873 0.005022
30 H -3.890249 -2.371677 -0.160802
31 C -6.474518 0.341418 0.796552
32 H -4.779166 1.582329 1.248679
33 C -6.910223 -0.904401 0.352409
34 H -6.304484 -2.853880 -0.332255
35 H -7.194937 1.101459 1.077580
36 H -7.970617 -1.118810 0.283327
37 C -2.453373 1.475609 -1.461482
38 H -3.336149 1.934138 -1.021868
39 H -2.599126 1.355545 -2.536124
40 C -2.046924 0.160190 -0.775786
41 H -2.253209 -0.698678 -1.413455
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Table S6. Coordinates of the optimized geometry of 1CX in T, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -3.954936 -1.066191 -0.236292
2 C -4.470782 0.174937 0.294837
3 C -2.273852 0.905248 0.993010
4 H -4.569555 -2.913480 -1.204869
5 C -4.925630 -1.969913 -0.808522
6 C -5.803397 0.495730 0.235057
7 C -6.714914 -0.404193 -0.351038
8 C -6.256218 -1.639188 -0.862039
9 H -6.134375 1.438862 0.651575
10 H -7.765268 -0.147933 -0.400646
11 H -6.965030 -2.330408 -1.302863
12 (0] -3.633781 1.073598 0.940829
13 (0] -1.632122 1.713612 1.623828
14 C -1.709915 -0.259871 0.320763
15 C -2.603571 -1.321027 -0.181216
16 H -2.172594 -2.246264 -0.534865
17 (0] 0.142716 -1.617998 0.703682
18 C -0.257558 -0.513566 0.357684
19 N 0.624687 0.502872 0.042094
20 C 0.319761 1.655533 -0.700603
21 (0] -0.704600 1.908864 -1.269843
22 (0] 1.413273 2.442956 -0.716172
23 C 2.806459 -0.490870 -0.686049
24 H 2.317824 -1.466762 -0.662906
25 H 2.682392 -0.084289 -1.694323
26 C 4276107 -0.639220 -0.359025
27 C 4.683648 -1.443023 0.713636
28 C 5.256089 0.024725 -1.104099
29 C 6.031806 -1.572814 1.035811
30 H 3.939023 -1.979777 1.293048
31 C 6.607559 -0.104645 -0.785060
32 H 4961552 0.638312 -1.949560
33 C 6.998828 -0.901902 0.287557
34 H 6.328548 -2.202905 1.866809
35 H 7.352609 0.414136 -1.377808
36 H 8.048929 -1.005381 0.535896
37 C 2.417827 1.913080 0.187222
38 H 3.394057 2.095699 -0.254542
39 H 2.330586 2.441011 1.138025
40 C 2.068340 0.423536 0.316722
41 H 2.220704 0.062624 1.333633
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Table S7. Coordinates of the optimized geometry of 1CY in T, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C 2.738767 -1.127789 0.678294
2 C 1.422790 -0.472629 0.514712
3 H 2.778267 -2.161883 0.988272
4 C 1.351714 0.973972 0.356111
5 (0] 2.519117 1.640088 0.090619
6 (0] 0.345876 1.632993 0.485627
7 C 3.740360 0.986714 -0.009218
8 C 3.864314 -0.408472 0.346074
9 C 4.821396 1.740936 -0.389440
10 H 4.670440 2.783224 -0.641195
11 C 5.198641 -0.959961 0.317459
12 H 5.324567 -2.000456 0.592748
13 C 6.103043 1.157713 -0.429985
14 H 6.954085 1.753289 -0.734026
15 C 6.273381 -0.195467 -0.062426
16 H 7.264361 -0.633669 -0.084151
17 C 0.201475 -1.270862 0.734686
18 (0] 0.147728 -2.018078 1.701698
19 C -2.113575 -1.907401 0.087589
20 C -2.689268 -1.976548 -1.343091
21 H -1.856404 -2.902765 0.453896
22 H -3.698616 -1.576811 -1.411357
23 H -2.658514 -2.985260 -1.755245
24 N -0.860381 -1.174079 -0.153005
25 (0] -1.835452 -1.142038 -2.161227
26 C -0.735756 -0.761736 -1.490868
27 (0] 0.191403 -0.188609 -1.992450
28 C -3.033848 -1.243536 1.138764
29 H -3.794859 -1.986204 1.396996
30 H -2.438478 -1.088848 2.042175
31 C -3.717128 0.040172 0.717818
32 C -5.083316 0.040920 0.409975
33 C -3.012909 1.247725 0.629621
34 C -5.730900 1.210998 0.017244
35 H -5.649430 -0.882259 0.489306
36 C -3.658498 2.417348 0.233602
37 H -1.956539 1.281185 0.866018
38 C -5.017803 2.404007 -0.074267
39 H -6.790471 1.189900 -0.212379
40 H -3.094677 3.341139 0.168895
41 H -5.517727 3.316498 -0.378996
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Table S8. Coordinates of the optimized geometry of 1CZ in T, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C 4.050336 -0.874773 -0.290201
2 C 4.277330 0.128828 0.724888
3 C 1.908010 0.455889 1.075954
4 H 5.088477 -2.239624 -1.626462
5 C 5.228198 -1.474366 -0.872125
6 C 5.539982 0.518700 1.094510
7 C 6.662812 -0.073117 0.484260
8 C 6.486045 -1.077491 -0.493766
9 H 5.650979 1.273071 1.863369
10 H 7.657840 0.238741 0.774240
11 H 7.355159 -1.536294 -0.950590
12 (0] 3.215002 0.695557 1.414774
13 (0] 1.047466 0.940197 1.773103
14 C 1.657260 -0.409053 -0.072921
15 C 2.762163 -1.198525 -0.651393
16 H 2.537583 -1.964544 -1.379417
17 (0] -0.086817 -1.846417 -0.642773
18 C 0.275163 -0.685982 -0.497322
19 N -0.603151 0.367661 -0.697369
20 C -0.231342 1.684846 -0.996719
21 (0] 0.875522 2.148040 -1.008994
22 (0] -1.342097 2.379868 -1.307260
23 C -2.666055 -0.088753 0.614043
24 H -2.142910 -0.940739 1.055308
25 H -2.466608 0.777235 1.250961
26 C -4.150645 -0.373079 0.552805
27 C -4.616623 -1.606951 0.080205
28 C -5.088264 0.584728 0.952449
29 C -5.981151 -1.871932 0.003110
30 H -3.904157 -2.370022 -0.217506
31 C -6.455871 0.321879 0.877572
32 H -4.746308 1.539273 1.339500
33 C -6.905985 -0.906368 0.400162
34 H -6.323092 -2.834551 -0.360348
35 H -7.167073 1.075241 1.197283
36 H -7.968530 -1.113573 0.343717
37 C -2.482981 1.496347 -1.434030
38 H -3.327225 1.965930 -0.934367
39 H -2.701717 1.385953 -2.496686
40 C -2.056061 0.167579 -0.780329
41 H -2.266872 -0.678120 -1.435134

S12



Table S9. Coordinates of the optimized geometry of 2CX in Sy state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 (0] 0.605631 2.058731 -3.778577
2 (0] -0.597843 3.259697 -2.374308
3 (0] 2.474298 2.614465 -1.527471
4 (0] -0.911184 1.385172 0.619887
5 (0] 2.744298 3.902460 0.294811
6 (0] -2.744298 -3.902460 0.294811
7 (0] -2.474298 -2.614465 -1.527471
8 (0] -0.605631 -2.058731 -3.778577
9 (0] 0911184 -1.385172 0.619887
10 (0] 0.597843 -3.259697 -2.374308
11 N 1.008381 2.502518 0.286963
12 C 2.614469 2915218 4.784774
13 H 3.580596 2.858512 4.293373
14 C 2.112144 2.970728 -0.439357
15 N -1.008381 -2.502518 0.286963
16 C 1.467314 2.500569 4.100384
17 C 0.012105 2.242537 -2.580486
18 C -0.044932 -1.103060 -1.580930
19 C -2.737931 0.943565 -3.472533
20 H -2.982428 1.728428 -2.766190
21 C -0.012105 1.666175 -0.146896
22 C -3.364122 0.908742 -4.713013
23 H -4.098366 1.663293 -4.967846
24 C -3.044754 -0.099442 -5.622258
25 H -3.527106 -0.135836 -6.591833
26 C -1.780188 -0.013223 -3.116249
27 C -1.104308 0.027395 -1.774951
28 H -1.842997 0.098467 -0.979973
29 C -0.012105 -2.242537 -2.580486
30 C 2.535041 3.384200 6.095773
31 H 3.436224 3.696883 6.611215
32 C 1.016554 3.045435 1.658703
33 H 0.007427 3.354190 1.926463
34 C 3.364122 -0.908742 -4.713013
35 H 4.098366 -1.663293 -4.967846
36 C -1.016554 -3.045435 1.658703
37 H -0.007427 -3.354190 1.926463
38 C 2.737931 -0.943565 -3.472533
39 H 2.982428 -1.728428 -2.766190
40 C 0.012105 -1.666175 -0.146896
41 C 1.780188 0.013223 -3.116249
42 C 0.044932 1.103060 -1.580930
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1.496286
-2.112144
1.943390
1.393410
2.619334
1.104308
1.842997
-1.467314
1.542814
0.949784
2.575397
3.044754
3.527106
-1.496286
-2.111548
-1.853837
-0.152330
0.809354
0.235104
-0.663964
2.111548
1.853837
-1.943390
-1.393410
-2.619334
-1.303108
-1.239474
-1.542814
-2.575397
-0.949784
-0.235104
0.663964
1.303108
1.239474
-2.535041
-3.436224
0.152330
-0.809354
-2.614469
-3.580596

1.020143
-2.970728
4.250593
5.163169
4.426912
-0.027395
-0.098467
-2.500569
2.006932
1.097600
1.753310
0.099442
0.135836
-1.020143
-1.070766
-1.876998
-3.029950
-3.064853
2.561472
2.228949
1.070766
1.876998
-4.250593
-5.163169
-4.426912
-3.444974
-3.806876
-2.006932
-1.753310
-1.097600
-2.561472
-2.228949
3.444974
3.806876
-3.384200
-3.696883
3.029950
3.064853
-2.915218
-2.858512

-4.035622
-0.439357
1.454021
1.219835
2.286910
-1.774951
-0.979973
4.100384
2.672289
2.556932
2.414579
-5.622258
-6.591833
-4.035622
-5.281979
-5.956980
6.072373
6.571813
4.764023
4.254878
-5.281979
-5.956980
1.454021
1.219835
2.286910
6.742158
7.761994
2.672289
2.414579
2.556932
4.764023
4.254878
6.742158
7.761994
6.095773
6.611215
6.072373
6.571813
4.784774
4.293373
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Table S10. Coordinates of the optimized geometry of 2CY in Sy state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C 0.227176 0.714723 1.081006
2 C 1.082470 0.514948 -0.209542
3 C -0.227176 0.714724 -1.081007
4 H 0.321685 -0.077236 1.820291
5 H -0.321685 -0.077234 -1.820293
6 C -2.188711 1.506989 0.506745
7 (0] -3.023726 1.303582 1.351090
8 C -1.354372 2.966140 -1.221060
9 (0] -2.160377 2.701389 -0.117213
10 C -0.427577 2.057181 -1.725950
11 C 0.283310 2421911 -2.875597
12 H 0.999790 1.723691 -3.292452
13 C 0.093412 3.660540 -3.476997
14 H 0.658878 3.921991 -4.363149
15 C -0.826749 4.559156 -2.937498
16 H -0.982802 5.526961 -3.399060
17 C -1.557406 4.210362 -1.808601
18 H -2.292187 4.876716 -1.374876
19 C -1.082470 0.514949 0.209541
20 C -1.609209 -0.922770 0.400405
21 (0] -1.164006 -1.660260 1.257189
22 N -2.586137 -1.400771 -0.461773
23 C -3.189739 -0.724211 -1.532019
24 (0] -3.897679 -1.604752 -2.254551
25 (0] -3.106836 0.445531 -1.790857
26 C -3.666653 -2.955008 -1.784160
27 H -4.626625 -3.465274 -1.776350
28 H -2.988474 -3.441345 -2.486600
29 C -4.003204 -3.079951 0.796591
30 H -4.147857 -4.164512 0.824756
31 H -3.474643 -2.811369 1.713476
32 C -5.351011 -2.393860 0.736301
33 C -6.485770 -3.094399 0.308683
34 C -5.497619 -1.051743 1.109918
35 C -7.730155 -2.470970 0.238593
36 H -6.398698 -4.143245 0.041585
37 C -6.740391 -0.426122 1.036709
38 H -4.642280 -0.487477 1.462939
39 C -7.859686 -1.131615 0.598903
40 H -8.596732 -3.032680 -0.092083
41 H -6.830443 0.614829 1.325650
42 H -8.826128 -0.643331 0.545214
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-3.044770
-2.169105
2.188712
2.160379
3.023726
1.354374
0.427578
1.557409
2.292190
-0.283308
-0.999789
0.826753
0.982806
-0.093409
-0.658875
1.609209
1.164007
3.044769
3.666649
2.169103
4.626620
2.988469
2.586136
3.897676
3.189737
3.106836
4.003204
4.147857
3.474644
5.351011
6.485769
5.497619
7.730153
6.398696
6.740391
4.642281
7.859685
8.596730
6.830443
8.826126

-2.800674
-3.439861
1.506989
2.701388
1.303582
2.966138
2.057178
4.210359
4.876713
2.421908
1.723688
4.559152
5.526956
3.660536
3.921986
-0.922771
-1.660259
-2.800676
-2.955012
-3.439862
-3.465279
-3.441349
-1.400773
-1.604756
-0.724214
0.445528
-3.079952
-4.164513
-2.811369
-2.393861
-3.094399
-1.051744
-2.470970
-4.143244
-0.426123
-0.487479
-1.131615
-3.032679
0.614829
-0.643331

-0.385048
-0.271735
-0.506745
0.117214
-1.351090
1.221062
1.725951
1.808605
1.374880
2.875598
3.292452
2.937503
3.399066
3.477000
4.363152
-0.400408
-1.257193
0.385044
1.784157
0.271729
1.776348
2.486596
0.461770
2.254549
1.532018
1.790857
-0.796594
-0.824760
-1.713479
-0.736302
-0.308681
-1.109919
-0.238588
-0.041582
-1.036708
-1.462942
-0.598898
0.092091
-1.325649
-0.545208
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Table S11. Coordinates of the optimized geometry of 2CZ in S, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -0.106418 -1.545332 1.095718
2 C -1.071183 -1.356540 -0.116416
3 C 0.161912 -1.540824 -1.095111
4 H -0.153073 -0.759880 1.846353
5 H 0.182311 -0.754308 -1.845830
6 C 2.275827 -2.281014 0.312706
7 (0] 3.188994 -2.043710 1.060164
8 C 1.313403 -3.774185 -1.317444
9 (0] 2.214357 -3.483366 -0.297191
10 C 0.327306 -2.886869 -1.742840
11 C -0.482072 -3.277349 -2.816391
12 H -1.247339 -2.596320 -3.170473
13 C -0.327640 -4.519572 -3.420490
14 H -0.969442 -4.801066 -4.246462
15 C 0.655026 -5.396099 -2.960720
16 H 0.784039 -6.366727 -3.424733
17 C 1.481990 -5.021785 -1.909125
18 H 2.265397 -5.671033 -1.539184
19 C 1.119668 -1.319444 0.117016
20 C 1.636261 0.124624 0.270407
21 (0] 1.257602 0.852751 1.165759
22 N 2.543796 0.613828 -0.659468
23 C 3.095656 -0.051769 -1.762447
24 (0] 3.839381 0.822817 -2.461993
25 (0] 2.956641 -1.205683 -2.064313
26 C 3.638266 2.167350 -1.955063
27 H 4.592133 2.686967 -1.997328
28 H 2914216 2.664891 -2.602108
29 C 4.197826 2.023861 0.565700
30 H 3.760592 1.640963 1.489882
31 H 5.011978 1.348304 0.287954
32 C 4.726277 3.424509 0.784208
33 C 3.952050 4.373809 1.464018
34 C 5.984675 3.807630 0.308973
35 C 4.420220 5.670720 1.656248
36 H 2.980529 4.089371 1.855975
37 C 6.457120 5.105724 0.501060
38 H 6.607466 3.081095 -0.203141
39 C 5.674907 6.041544 1.172966
40 H 3.809358 6.390461 2.189626
41 H 7.437746 5.381880 0.130028
42 H 6.041603 7.050144 1.325773
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3.109728
2.309119
-2.194118
-2.092144
-3.114731
-1.181801
-0.226242
-1.307980
-2.068918
0.596001
1.337763
-0.468684
-0.564668
0.483792
1.134843
-1.636556
-1.281857
-3.175589
-3.714592
-2.399946
-4.687008
-3.010948
-2.561860
-3.867339
-3.091078
-2.910589
-4.261815
-3.807666
-5.050950
-4.841876
-4.099199
-6.117785
-4.615253
-3.114292
-6.638208
-6.716023
-5.887156
-4.028190
-7.631635
-6.291071

1.969631
2.670170
-2.356785
-3.556236
-2.150614
-3.816319
-2.896105
-5.068867
-5.744355
-3.258840
-2.552232
-5.414865
-6.389273
-4.505526
-4.765043
0.069213
0.810205
1.861371
2.040331
2.590106
2.524551
2.564574
0.526675
0.689711
-0.157655
-1.305518
1.877488
1.514285
1.170999
3.258008
4.240214
3.589764
5.519296
3.995451
4.869837
2.836911
5.838833
6.265059
5.106098
6.833498

-0.528214
-0.296197
-0.311938
0.298236
-1.059520
1.318469
1.743649
1.910243
1.540400
2.817147
3.171110
2.961777
3.425875
3.421350
4.247278
-0.269821
-1.164407
0.525939
1.951398
0.295962
1.990960
2.599872
0.658816
2.459029
1.761439
2.064406
-0.571042
-1.495034
-0.298153
-0.786487
-1.454635
-0.319428
-1.643651
-1.839907
-0.508427
0.183920
-1.168781
-2.167937
-0.143977
-1.319071
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Table S12. Coordinates of the optimized geometry of syn-HH in S state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -6.121497 -2.638139 0.149339
2 C -5.090180 -2.635631 1.079304
3 C -3.854154 -2.099187 0.730500
4 C -3.622327 -1.548760 -0.528497
5 C -4.671911 -1.577315 -1.454235
6 C -5.911640 -2.112158 -1.125675
7 H -7.084100 -3.057224 0.417619
8 H -5.214562 -3.049328 2.071932
9 C -2.280454 -0.981404 -0.891957
10 H -4.507764 -1.168798 -2.444757
11 H -6.709017 -2.119552 -1.858987
12 C -1.256649 -1.018745 0.292801
13 C -1.579619 -1.853219 1.524536
14 (0] -2.886126 -2.166881 1.726262
15 (0] -0.769227 -2.159698 2.350909
16 C 0.120969 -1.320642 -0.320105
17 C 2.013475 -2.923544 -0.646193
18 C 2.016294 -4.451514 -0.458170
19 C -0.166788 -3.780350 -0.270399
20 N 0.620368 -2.620469 -0.255772
21 (0] -1.363031 -3.844547 -0.175842
22 (0] 0.624709 -4.844621 -0.470019
23 C 3.061204 -2.203064 0.217912
24 C 4.472499 -2.622238 -0.139314
25 C 5.067087 -2.178145 -1.327488
26 C 5.209015 -3.464426 0.700044
27 C 6.357596 -2.572496 -1.670495
28 H 4.519958 -1.507632 -1.982718
29 C 6.502370 -3.859659 0.360289
30 H 4.772596 -3.803291 1.633961
31 C 7.079164 -3.417162 -0.827526
32 H 6.803411 -2.214396 -2.591718
33 H 7.059104 -4.508633 1.026923
34 H 8.085500 -3.721340 -1.091811
35 H 2.851877 -2.417807 1.268902
36 H 2.945225 -1.128294 0.075744
37 H 2.153294 -2.657907 -1.697633
38 H 2.522739 -4.985906 -1.257810
39 H 2.437851 -4.741906 0.505278
40 (0] 0.750924 -0.470466 -0.917007
41 C -5.801455 2.748710 -1.350931
42 C -5.376326 2.290432 -0.106616
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-4.163440
-3.361753
-3.794169
-5.008703
-6.746528
-5.958683
-2.117950
-3.173170
-5.333302
-1.482468
-2.505451
-3.7756006
-2.221717
-0.171723
1.438642
1.163078
-0.874135
0.089169
-2.060753
-0.260678
2.530358
3.884469
4.594565
4.451675
5.832112
4.179730
5.691844
3.924939
6.384265
6.368904
6.116899
7.349319
2.242949
2.572561
1.696610
1.672960
1.400013
0.639222
-1.918890
-1.366266

1.624184
1.394714
1.876936
2.549828

3.272430
2.451238

0.593910
1.719596
2.919029
0.559908

0.876404
1.211372
0.797007
1.282046
3.162121

4.581505

3.587858

2.571877
3.464716
4.772837
2.420416
3.082418
2.972351

3.820972
3.590742
2.388382
4.440063

3.903459
4.328865
3.490790
5.004859
4.807678
2.381901

1.393366
3.179984
5.357998
4.679900
0.732048
-1.469149
0.847065

-0.017817
-1.128982
-2.364290
-2.480341
-1.433034
0.791611
-0.951765
-3.240196
-3.445939
0.476305
1.594960
1.252317
2.756209
0.872080
0.531174
0.011034
0.338463
0.380909
0.469104
0.171574
-0.252649
-0.098598
1.104047
-1.142117
1.260544
1.919472
-0.989074
-2.087499
0.214028
2.197232
-1.811284
0.334449
-1.306695
0.110040
1.593725
0.575435
-1.050441
1.575631
-1.797733
-1.697869
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Table S13. Coordinates of the optimized geometry of anti-HH A in S state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -2.142161 -3.197946 3.922756
2 C -1.646215 -1.901474 3.887409
3 C -0.837965 -1.502535 2.824969
4 C -0.516798 -2.371171 1.784592
5 C -1.029191 -3.672680 1.840877
6 C -1.832299 -4.090641 2.895596
7 H -2.767033 -3.511242 4.750761
8 H -1.863477 -1.185588 4.670089
9 C 0.360853 -1.931380 0.643041
10 H -0.786239 -4.369364 1.045331
11 H -2.211100 -5.105406 2919113
12 C 0.543534 -0.381199 0.587636
13 C 0.276471 0.411984 1.882961
14 (0] -0.368031 -0.203901 2.899298
15 (0] 0.705688 1.520821 2.045678
16 C 1.920248 0.115499 0.102081
17 C 4.382069 0.298183 0.394173
18 C 5.296824 -0.662266 1.162227
19 C 3.185177 -0.950451 2.008210
20 N 3.067401 -0.235035 0.808362
21 (0] 2.299734 -1.364140 2.704984
22 (0] 4.492546 -1.110095 2.283732
23 C 4.546775 1.781171 0.791644
24 C 5.840002 2.370759 0.273142
25 C 5.975367 2.689380 -1.084461
26 C 6.925982 2.601374 1.123799
27 C 7.165853 3.216157 -1.577683
28 H 5.136223 2.535586 -1.755523
29 C 8.119529 3.130271 0.632816
30 H 6.833021 2.380543 2.182455
31 C 8.243498 3.436353 -0.719993
32 H 7.250057 3.462587 -2.630225
33 H 8.948241 3.307728 1.309145
34 H 9.169197 3.850568 -1.103024
35 H 4.500637 1.863690 1.881356
36 H 3.696048 2.332870 0.388230
37 H 4.491008 0.184496 -0.683031
38 H 5.570622 -1.538977 0.572650
39 H 6.190681 -0.187854 1.559053
40 (0] 2.035222 0.814832 -0.880273
41 C -1.923641 0.113292 -0.084828
42 C -4.384425 0.315081 -0.376709
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-5.296360
-3.180846
-3.068160
-2.292472
-4.486916
-4.545082
-5.844147
-5.994414
-6.920949
-7.190367
-5.162569
-8.119910
-6.816370
-8.258630
-7.286087
-8.941216
-9.188521
-4.486583
-3.699085
-4.499103
-5.574401
-6.187484
1.288551
-2.042522
-0.544628
-0.279883
-0.355921
0.523969
-1.281294
0.843565
1.040631
1.654631
1.846642
0.798532
2.154988
1.870622
2.228839
2.782149
0.369303
-0.714454

-0.598012
-0.839512
-0.194830
-1.213515
-0.981839
1.819090
2.378277
2.620177
2.656586
3.118824
2.428803
3.157465
2.495674
3.387295
3.305843
3.372894
3.779759
1.965796
2.345799
0.138969
-1.506728
-0.100053
-2.502016
0.750172
-0.349088
0.518062
-1.892758
-2.262715
-2.465915
-1.334328
-3.557156
-1.668664
-3.910924
-4.299145
-2.959323
-0.908106
-4.921417
-3.222248
-0.035181
1.632242

-1.203779
-2.054709
-0.814864
-2.770019
-2.345064
-0.687982
-0.150722
1.221038
-0.998857
1.730073
1.891516
-0.492003
-2.067196
0.874422
2.793803
-1.166331
1.269992
-1.770300
-0.243299
0.691481
-0.667032
-1.577192
0.643908
0.938621
-0.597479
-1.844907
-0.742022
-1.906274
-0.777039
-2.894141
-2.036764
-3.976555
-3.112526
-1.283014
-4.085872
-4.716257
-3.194029
-4.929522
-2.893923
-1.944477
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Table S14. Coordinates of the optimized geometry of anti-HH B in S, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C 1.875136 -0.442255 -0.708148
2 C 4236126 -1.175586 -0.927145
3 C 4.747309 -2.622321 -0.942512
4 C 2.727974 -2.660715 0.144176
5 N 2.856208 -1.395688 -0.448003
6 (0] 1.774723 -3.103474 0.723559
7 (0] 3.882063 -3.330379 -0.018691
8 C 5.018634 -0.231545 0.009715
9 C 6.397602 0.094028 -0.521498
10 C 6.548093 0.983197 -1.593633
11 C 7.544062 -0.487397 0.029280
12 C 7.809626 1.276791 -2.103806
13 H 5.670759 1.455407 -2.024201
14 C 8.809367 -0.194240 -0.478942
15 H 7.449016 -1.165661 0.871309
16 C 8.945068 0.686991 -1.548542
17 H 7.907177 1.970398 -2.931407
18 H 9.686891 -0.651530 -0.035704
19 H 9.927706 0.917661 -1.943941
20 H 5.092811 -0.692959 0.999126
21 H 4.438049 0.686843 0.119186
22 H 4.198066 -0.754739 -1.930348
23 H 4.643663 -3.089107 -1.922853
24 H 5.770130 -2.725539 -0.588721
25 (0] 2.189495 0.557495 -1.316211
26 C 0.426198 -0.682892 -0.235373
27 C -0.075087 -1.885131 -1.059648
28 C 0.235835 -0.743464 1.314111
29 C -0.818789 -1.731392 1.734690
30 C -1.313626 -2.681641 0.845359
31 C -1.326429 -1.731968 3.038913
32 C -2.286068 -3.603462 1.226332
33 C -2.293287 -2.647054 3.439395
34 H -0.949503 -1.004719 3.750769
35 C -2.775120 -3.586030 2.526230
36 H -2.634916 -4.321743 0.495102
37 H -2.666554 -2.630940 4.456352
38 H -3.528966 -4.304515 2.825571
39 (0] 0.305307 -2.083291 -2.181012
40 (0] -0.867039 -2.801132 -0.459112
41 H 1.153501 -0.918241 1.874053
42 C -0.426198 0.682894 -0.235374
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45
46
47
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50
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53
54
55
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0.075086
-0.235835
0.818788
1.313625
1.326429
2.286067
2.293287
0.949503
2.775119
2.634914
2.666554
3.528965
-0.305307
0.867038
-1.153502
-1.875135
-2.189494
-2.856209
-4.236127
-2.727976
-4.747312
-1.774725
-3.882066
-5.770132
-4.643668
-5.018633
-4.438047
-5.092811
-4.198066
-6.397601
-7.544062
-6.548089
-8.809366
-7.449017
-7.809621
-5.670754
-8.945065
-9.686891
-7.907170
-9.927703

1.885132

0.743468

1.731397

2.681645

1.731975

3.603467

2.647063

1.004727

3.586038

4.321748

2.630949

4.304523

2.083290

2.801134

0.918247

0.442257
-0.557493
1.395689

1.175585

2.660716

2.622319

3.103476

3.330378

2.725535

3.089106

0.231542
-0.686846
0.692954

0.754739
-0.094034
0.487386
-0.983199
0.194227
1.165646
-1.276794
-1.455404
-0.687001
0.651512
-1.970399
-0.917672

-1.059651
1.314110
1.734687
0.845355
3.038910
1.226327
3.439391
3.750768
2.526224
0.495096
4.456348
2.825564
-2.181015
-0.459115
1.874052
-0.708149
-1.316212
-0.448004
-0.927147
0.144174
-0.942513
0.723555
-0.018692
-0.588720
-1.922853
0.009712
0.119182
0.999123
-1.930350
-0.521501
0.029279
-1.593640
-0.478943
0.871311
-2.103814
-2.024210
-1.548546
-0.035702
-2.931417
-1.943946
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Table S15. Coordinates of the optimized geometry of anti-HT in Sy state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z
1 C -0.673137 0.860048 -0.285718
2 C -1.067349 1.871139 -1.372503
3 C 0.071285 1.409237 0.974380
4 C 0.721963 2.744041 0.731849
5 C 0.441691 3.484267 -0.414205
6 C 1.627202 3.277797 1.656411
7 C 1.053414 4.712989 -0.652916
8 C 2.240120 4.505631 1.437084
9 H 1.840684 2.719462 2.562328
10 C 1.952785 5.222370 0.273948
11 H 0.806156 5.246785 -1.561672
12 H 2.933451 4903434 2.168288
13 (0] -1.932169 1.635075 -2.171821
14 (0] -0.469132 3.082852 -1.375918
15 H -0.515842 1.433563 1.891206
16 C -1.964668 0.077767 0.048840
17 (0] -2.106495 -1.099350 -0.193298
18 N -3.017500 0.751727 0.673799
19 C -4.294382 0.049048 0.918641
20 C -3.126027 2.102619 1.030448
21 C -4.922782 1.005973 1.937841
22 C -5.111461 -0.114096 -0.381503
23 H -4.088869 -0.926199 1.356326
24 (0] -2.336297 2.981864 0.820387
25 (0] -4.295044 2.285550 1.670744
26 H -4.694431 0.727362 2.968049
27 H -5.996256 1.126965 1.816405
28 H -4.472685 -0.601363 -1.120101
29 H -5.359552 0.877358 -0.771007
30 C -6.369752 -0.926689 -0.168758
31 C -7.628768 -0.318854 -0.130834
32 C -6.292990 -2.314818 0.005248
33 C -8.781936 -1.074307 0.080734
34 H -7.710321 0.752651 -0.283124
35 C -7.442015 -3.071402 0.218157
36 H -5.326108 -2.806199 -0.039221
37 C -8.691294 -2.452444 0.258521
38 H -9.749488 -0.585388 0.100930
39 H -7.363713 -4.145360 0.345469
40 H -9.586648 -3.041754 0.420448
41 C 0.117836 -3.434771 -2.377649
42 C 0.229144 -2.070576 -2.136435
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45
46
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49
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51
52
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55
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0.431139
0.513346
0.414311
0.216587
-0.048542
0.138311
0.607054
0.480539
0.134416
0.815177
1.061951
0.652897
0.810291
2.100822
1.520745
1.040962
2.867549
3.642560
3.642652
4.414528
4.588890
2.987924
3.509714
4.625858
3.829618
5.385345
4.004553
5.259301
5.401465
6.730307
4.845155
7.478795
7.189506
5.589810
3.828586
6.908741
8.508034
5.140965
7.489673
2.427011

-1.580062
-2.504816
-3.872513
-4.338595
-3.790220
-1.368941
-0.103425
-4.545388
-5.403878
-0.851475
0.215350
-2.135757
-0.610562
0.513956
0.456600
1.106978
0.069071
-0.784520
0.237277
-1.621712
0.064905
-1.412676
1.037940
-0.698960
-2.469271
-1.958475
0.813193
0.624772
-0.761635
-1.097883
-1.209229
-1.870613
-0.739792
-1.982191
-0.938342
-2.318610
-2.115462
-2.314185
-2.917254
6.179071

-0.841921
0.198096
-0.025393
-1.320059
-3.387167
-2.957156
-0.550999
0.820282
-1.499574
1.945307
0.900804
1.536978
3.122467
1.023554
-1.674719
-2.571579
-1.699460
-0.767039
-2.889809
-1.787151
0.120491
-0.169826
-3.760490
-2.877332
-2.150175
-1.434122
0.660368
-0.537210
1.095472
0.812009
2.300324
1.698401
-0.103853
3.187862
2.565505
2.887597
1.461696
4.117060
3.579712
0.089963
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Fig. S3 shows energy diagram of coordination of ZnCl, to coumarin (1CX) calculated by B3LYP/6-311G(d.p).
Coordination of ZnCl, to coumarin is an exothermic reaction. Energies and geometries of three coumarin-ZnCl,
complexes (A, B, and C) are shown in Table 16 and Fig. S4, respectively. It is found that complex B is most stable
among three complexes so that ZnCl, is not coordinating the carbonyl group of the oxazolidinone between N and O.

Tables S17-S19 show geometries of complexes listed in Table S16.

18

14 r

10 1

Relative Energy (kcal/mol)

2 T mmmm Complex|C (1.85)
= Complex|A (0.58)
N

Complex B (0.00)
Coumarin + ZnCl,  Coumarin-ZnCl, complex

0 1

Fig. S3. Energy diagram of coordination of ZnCl, to coumarin (1CX) in Sy state calculated by B3LYP/6-311G(d.p).

Values in parentheses are energies relative to complex B.

Table S16. Electronic energies (£) of three coumarin-ZnCl, complexes in S state optimized by B3LYP/6-311G(d,p) in

toluene. Minimum values are shown with underline.

Complex State E (a.u) DE (kcal/mol)
Complex A S, -3902.28193077 0.58
Complex B S, -3902.28285810 0.00
Complex C S, -3902.27991121 1.85
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Complex A Complex B Complex C

Fig. S4. Optimized structures of three coumarin-ZnCl, complexes in Sy state calculated by B3LYP/6-311G(d,p).

Table S17. Coordinates of the optimized geometry of Complex A in S, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z

1 C -1.273656 -1.466438 -1.503377
2 C -2.269616 -3.426109 -0.480980
3 C -1.397895 -3.368556 0.620982

4 C -0.441312 -2.313602 0.645397

5 C -0.395427 -1.365668 -0.335824
6 H -3.882967 -4.439545 -1.459003
7 C -3.231986 -4.424578 -0.594620
8 C -1.509342 -4.351281 1.626173

9 H 0.268837 -2.259699 1.463203

10 C -2.461974 -5.346114 1.520225

11 C -3.320641 -5.378413 0.409856

12 H -0.836850 -4.314281 2.475122

13 H -2.547079 -6.102817 2.289693

14 H -4.064626 -6.162052 0.330449

15 (0] -2.190138 -2.503859 -1.481781
16 (0] -1.269021 -0.754512 -2.476402
17 C 0.708785 -0.368537 -0.271673
18 (0] 1.801812 -0.730987 0.156436

19 C -0.823404 1.645964 -0.743469
20 C -0.405098 2.877675 -1.554363
21 H -1.534930 1.057546 -1.311952
22 H -0.874068 3.798529 -1.218853
23 H -0.555473 2.742015 -2.625010
24 N 0.481833 0.936678 -0.676642
25 (0] 1.025791 3.000696 -1.325218
26 C 1.524789 1.846604 -0.907577
27 (0] 2.713918 1.657167 -0.774407
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28 Zn 3.757328 0.149758 0.337984
29 Cl 3.753237 1.036707 2.377750
30 Cl 4.947878 -1.000487 -1.138405
31 C -1.357070 1.963966 0.668479
32 H -1.437845 1.024400 1.223476
33 H -0.630563 2.584923 1.199777
34 C -2.705226 2.651672 0.628700
35 C -2.837745 3.996611 0.987259
36 C -3.847990 1.950212 0.223956
37 C -4.080409 4.627843 0.940695
38 H -1.966113 4.552163 1.317740
39 C -5.089099 2.578351 0.174378
40 H -3.769132 0.901941 -0.047479
41 C -5.208344 3.921061 0.532029
42 H -4.165229 5.669812 1.227341
43 H -5.963626 2.019602 -0.139013
44 H -6.174872 4.410230 0.496120

Table S18. Coordinates of the optimized geometry of Complex B in S state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z

1 C 2.481164 0.776734 0.170619

2 C 4.441140 -0.524937 -0.306197
3 C 3.681618 -1.680598 -0.552719
4 C 2.273949 -1.592491 -0.373127
5 C 1.672733 -0.424955 0.005515

6 H 6.375238 0.391577 -0.224096
7 C 5.826012 -0.519373 -0.422220
8 C 4351911 -2.861907 -0.933124
9 H 1.679505 -2.476894 -0.555519
10 C 5.727525 -2.867419 -1.052246
11 C 6.459697 -1.696590 -0.795488
12 H 3.772828 -3.758592 -1.119768
13 H 6.245119 -3.773338 -1.340923
14 H 7.538785 -1.708532 -0.890172
15 (0] 3.828309 0.643717 0.046914

16 (0] 2.081684 1.903772 0.423971

17 C 0.206782 -0.294177 0.165065

18 (0] -0.379820 0.758673 -0.091324
19 C -2.035026 -1.250144 0.537000

20 C -2.454304 -2.487061 1.351007

21 H -2.302563 -0.329509 1.057350

22 H -2.852170 -3.282505 0.720390

23 H -3.163630 -2.258613 2.142524

24 N -0.556593 -1.381377 0.558281
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25 o -1.245208 -2.982993 1.968828
26 C -0.151462 -2.388240 1.482477
27 o 0.963694 -2.679248 1.805577
28 Zn 0.202906 2.802204 0.164138
29 Cl -0.634864 3.173800 2.198910
30 Cl 0.211888 3.742172 -1.848286
31 C -2.613046 -1.228133 -0.888709
32 H -2.171833 -0.389384 -1.429521
33 H -2.317952 -2.147862 -1.402275
34 C -4.122483 -1.093719 -0.882086
35 C -4.947274 -2.183825 -1.176870
36 C -4.720150 0.133905 -0.569642
37 C -6.335665 -2.055199 -1.154952
38 H -4.502460 -3.138349 -1.439607
39 C -6.105855 0.264433 -0.545588
40 H -4.097210 0.996152 -0.355079
41 C -6.918233 -0.831120 -0.836740
42 H -6.959430 -2.909859 -1.391482
43 H -6.550956 1.223460 -0.306382
44 H -7.997186 -0.728241 -0.821734

Table S19. Coordinates of the optimized geometry of Complex C in S, state calculated by B3LYP/6-311G(d,p).

No. Element Coordinates (A)
X y z

1 C -1.902551 -0.230709 -0.74666
2 C -4.118862 -1.120508 -0.52022
3 C -3.643087 -2.295879 0.084263
4 C -2.234949 -2.414090 0.268628
5 C -1.384953 -1.407094 -0.08304
6 H -5.797708 0.023354 -1.19833
7 C -5.474633 -0.900095 -0.73629
8 C -4.577073 -3.277829 0.473264
9 H -1.832966 -3.320497 0.707425
10 C -5.926138 -3.071087 0.261046
11 C -6.370938 -1.882347 -0.34098
12 H -4.220082 -4.188681 0.939313
13 H -6.644865 -3.823510 0.560333
14 H -7.431058 -1.726015 -0.49964
15 (0] -3.244673 -0.151704 -0.92693
16 (0] -1.229087 0.693409 -1.19047
17 C 0.087302 -1.653018 0.067549
18 (0] 0.564941 -2.707882 -0.29797
19 C 2.375215 -0.950335 0.767225
20 C 2.730671 -0.058811 1.966361
21 H 2.547750 -2.002013 0.987751
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31
32
33
34
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43
44
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3.630776
2.798494
0.915569
1.614659
0.570823
-0.504914
-0.931013
-2.912476
1.143559
3.071181
2.609298
2.873744
4.560364
5.475984
5.050858
6.847350
5.114188
6.419325
4.356240
7.322358
7.542249
6.781852
8.388203

0.531313
-0.613650
-0.711459
0.865032
0.433840
1.002663
2.525897
3.322603
3.061622
-0.562450
-1.143918
0.492564
-0.828419
0.223431
-2.138970
-0.026171
1.245880
-2.390816
-2.966892
-1.333819
0.802449
-3.410996
-1.528990

1.816404
2.902311
0.686514
2.088411
1.393524
1.404435
-0.17621
0.379161
-0.77553
-0.5536
-1.35528
-0.7615
-0.51607
-0.40852
-0.58254
-0.36235
-0.37721
-0.53575
-0.68622
-0.42335
-0.28525
-0.59491
-0.39116
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Synthesis of chiral coumarin-3-carboxamides.

To a suspension of coumarin-3-carboxylic acid (5.00 g, 26.3 mmol, 1.00 equiv.) in anhydrous CH,Cl, (130 mL) at 0 °C
under an argon atmosphere, oxalyl chloride (2.67 mL, 31.6 mmol, 1.20 equiv.) and anhydrous DMF (2 drops) were
added. The resulting suspension was warmed to room temperature and stirred for 24 h. The reaction solvent and
volatile compounds were evaporated and dried under high vacuum for an hour to give coumarin-3-carboxylic acid
chloride which was used for the preparation of 1C without purification. In a dried round bottom flask under argon
atmosphere, (S)-4-benzyl-1,3-oxazolidine-2-one (4.66 g, 26.3 mmol, 1.00 equiv.) was dissolved in anhydrous THF
(130 mL) and cooled to -78 °C, and then n-butyllithium (1.57 M in n-hexane solution) (17.6 mL, 27.6 mmol, 1.05
equiv.) was added dropwise and stirred for 30 min. The resulting suspension was warmed to 0 °C and stirred for 30 min.
A solid coumarin-3-carboxylic acid chloride was added to the reaction mixture in one portion under an argon stream.
The resulting suspension was warmed to 0 °C and stirred for 30 min. The reaction mixture was allowed to warm to
room temperature and stirred for 24 h. The resulting suspension was poured into saturated aqueous NH4Cl and
extracted with AcOEt. The combined organic layer was washed with brine, dried over anhydrous Na,SOy, filtered and
evaporated. The resulting pale yellow powder was recrystallized from AcOEt to give colorless precipitate which was
collected by filteration and washed with AcOEt to give analytically pure 1C (6.89 g) in 75% yield.

In a synthesis of 1A, the reaction mixture was poured into saturated aqueous NH4Cl to give colorless precipitate, which
was washed with water and AcOEt. The resulting colorless powder was suspended in AcOEt and refluxed for 1 hr. The
resulting a hot suspension was filtered and washed with pre-warmed AcOEt to give analytically pure 1A.

1A: Colorless powder; mp 274-275 °C; [0,]2D3 +173.7 (¢ 0.13, DMSO); IR (KBr) v 3043, 2983, 1789, 1728, 1698, 1608,
1335, 1124, 757, 700 cm™; "H NMR (400 MHz, DMSO-dy) & 4.24 (1H, dd, J = 4.9, 8.8 Hz), 4.87 (1H, dd, J = 8.8, 8.8
Hz), 5.67 (1H, dd, J = 4.9, 8.8 Hz), 7.34-7.51 (7TH, m), 7.70-7.74 (1H, m), 7.86 (1H, dd, J = 1.5, 7.8 Hz), 8.30 (1H, s);
C NMR (100 MHz, DMSO-ds) 8 56.9, 70.8, 116.4, 117.9, 123.8, 125.1, 125.9, 128.1, 128.8, 129.5, 133.5, 138.7,
143.0, 153.3, 153.5, 157.4, 163.1; HRMS (ESI-TOF) Calcd for CoH;3NOsNa [M+Na]: 358.0691; Found: 358.0690.
1B: Colorless powder; mp 188-189 °C; [“]2133 +157.5 (¢ 0.13, CHCI3); IR (KBr) v 3047, 2966, 1794, 1731, 1685, 1609,
1372, 1118, 754, 718 cm™'; 'H NMR (400 MHz, CDCls) & 1.00 (3H, d, J = 7.0 Hz), 1.04 (3H, d, J = 7.0 Hz), 2.53-2.58
(1H, m), 4.30 (1H, dd, J=3.7,9.1 Hz), 4.42 (1H, dd, J = 8.8, 8.8 Hz), 4.55-4.59 (1H, m), 7.29-7.31 (2H, m), 7.54-7.61
(2H, m), 7.89 (1H, s); °C NMR (100 MHz, CDCl3) 5 14.9, 18.0, 28.6, 58.9, 64.2, 117.2, 118.2, 124.8, 124.9, 128.9,
133.3, 142.8, 153.7, 154.5, 157.9, 164.2; HRMS (ESI-TOF) Calcd for C;¢H;sNOsNa [M+Na]": 324.0848; Found:
324.0864.

1C: Colorless powder; mp 166-167 °C; [(1]2D3 +68.5 (¢ 0.14, CHCI3); IR (KBr) v 3078, 3020, 1780, 1740, 1687, 1606,
1385, 1114, 762, 704 cm™; '"H NMR (400 MHz, CDCls) & 2.92 (1H, dd, J = 9.8, 13.5 Hz), 3.52 (1H, dd, J = 3.6, 13.5
Hz), 4.24 (1H, dd, J=3.5, 9.0 Hz), 4.34 (1H, dd, J = 8.0, 9.0 Hz), 4.77-4.84 (1H, m), 7.26-7.37 (7H, m), 7.55-7.62 (2H,
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m), 7.95 (1H, s); °C NMR (100 MHz, CDCls) & 37.8, 55.6, 67.1, 117.1, 118.1, 124.5, 125.0, 127.5, 129.05, 129.14,
129.6, 133.5, 135.1, 143.2, 153.1, 154.5, 157.9, 164.2; HRMS (ESI-TOF) Calcd for C50H;sNOsNa [M+Na]': 372.0842;
Found: 372.0843.

X-Ray diffraction analysis data of 1A: P2,2;2;, a = 6.1686 (11) A, b = 15.664 (3) A, ¢ = 16396 (3) A,
@ 90°, $90°,790°, V'=1584.3 (5) A’, Z=4, p=1.465 g cm ", u = 0.106 mm . The structure was solved by the direct
method. And the refinement was performed using the full matrix least-squares, where the final R and wR were 0.0327
and 0.0692 for 5186 reflections. CCDC-1552472.

1D: Colorless powder; mp 225-227 °C; [a]2D3 -144.2 (¢ 0.11, CH,Cl,); IR (KBr) v 3058, 1781, 1708, 1362, 1220, 1146,
987,760 cm™; "H NMR (400 MHz, CDCls) 6 2.85 (1H, dd, J = 7.6, 14.3 Hz), 3.07 (1H, dd, J = 5.4, 14.3 Hz), 5.73 (1H,
dd, J=5.4, 7.6 Hz), 6.88-6.90 (2H, m), 7.13-7.15 (3H, m), 7.25-7.39 (9H, m), 7.46-7.49 (3H, m), 7.55-7.59 (1H, m),
7.70 (1H, s); °C NMR (100 MHz, CDCl3)  37.1, 63.1, 89.6, 117.2, 118.1, 124.4, 124.9, 126.3, 126.7, 126.8, 128.4,
128.5, 128.96, 128.98, 129.1, 129.3, 133.3, 136.3, 137.58, 137.59, 141.2, 143.0, 151.7, 154.6, 157.6, 163.5; HRMS
(ESI-TOF) Calcd for C3,H,3NOsNa [M+Na]: 524.1474; Found: 524.1455.

Typical procedure for photocycloadducts.

In a Pyrex test tube, a solution of 1C (50.0 mg, 0.143 mmol, 1.00 equiv.) and Zn(ClO4),*6H,0 (6.78 mg, 1.82 x 107
mmol, 0.13 equiv.) were dissolved in anhydrous toluene (1.40 mL) and degassed by argon bubbling for 15 min with
stirring. The Pyrex test tube was wrapped roughly with aluminum foil and the external irradiation was directed toward
the tube with a working distance of 1 cm. The UV-LED light sources (OMRON ZUV-H20MB) were controlled by
OMRON ZUV-C20H [irradiation power was set at maximum value at the controller; mean value and error range of
irradiation power of UV-LED light sources was measured by UV meter (USHIO UIT-250) equipped with a UV sensor
(UVD-S365) to be revealed as 422 mW/em® and + 3% respectively]' for 48 h. Toluene was removed by evaporation.
The resulting mixture was purified by flash silica gel column chromatography (FC) eluted with n-hexane/EtOAc =
4/1-1/1 to provide analytically pure cycloadducts 2CE, 2CF and a mixture of 2CE and 2CF (net 46.0 mg) in 92% yield.
Analytically pure cycloadducts 2CE and 2CF were subjected to recrystallization from appropriate solvents.

syn-HT 2CE: Colorless prisms from n-hexane/CHCls; mp 124-126 °C; [a]3; +12.9 (c 0.16, CHCl3); IR (KBr) v 3063,
3028, 2977, 2922, 1777, 1697, 1455, 1393, 1249, 1116, 761, 703 cm™'; "H NMR (500 MHz, CDCls) 5 2.91 (2H, dd, J =
10.2, 13.6 Hz), 3.50 (2H, dd, J= 3.1, 13.6 Hz), 4.29 (2H, dd, J = 2.9, 9.2 Hz), 4.33 (2H, dd, /= 7.7, 9.2 Hz), 4.74-4.79
(2H, m), 5.18 (2H, s), 6.62-6.64 (2H, m), 7.14-7.37 (16H, m); °C NMR (125 MHz, CDCl;) 8 37.9, 44.9, 55.7, 55.9,
67.7, 115.8, 117.2, 125.5, 127.6, 128.8, 129.2, 129.4, 130.0, 134.8, 150.8, 153.9, 161.4, 166.8; HRMS (ESI-TOF)
Calcd for C49H3¢0N,019Na [M+Na]+: 721.1793; Found: 721.1796.
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X-Ray diffraction analysis data of syn-HT 2CE: orthorhombic space group P2;2;2;, a = 10.620 (5) A, b =15.369 (6) A,
¢ =121.972 (9) A, a90°, £90°,790°, V' =3586 (3) A’>, Z=4, p=1.489 g cm >, x = 0.321 mm . The structure was
solved by the direct method. And the refinement was performed using the full matrix least-squares, where the final R
and wR were 0.0956 and 0.2672 for 6314 reflections. CCDC-1484443.

syn-HT 2CF: Colorless prisms from n-hexane/EtOAc; mp 328-330 °C; [()L]zD3 +133.0 (¢ 0.13, CH3CN); IR (KBr) v 3067,
3033, 2974, 2919, 1775, 1747, 1698, 1493, 1356, 1245, 1116, 754, 702 cm™; "H NMR (500 MHz, CDCl3) & 2.92 (2H,
dd, J=9.6, 13.6 Hz), 3.47 (2H, dd, J = 3.3, 13.6 Hz), 4.28 (2H, dd, J = 2.6, 8.8 Hz), 4.42 (2H, dd, J = 8.5, 8.8 Hz),
4.78-4.83 (2H, m), 5.08 (2H, s), 6.64 (2H, d, J = 8.0 Hz), 7.13-7.38 (16H, m); °C NMR (125 MHz, CDCl;) & 37.1,
44.6, 55.6, 55.8, 67.3, 115.8, 117.2, 125.4, 127.6, 128.8, 129.2, 129.6, 130.0, 134.8, 150.8, 153.8, 161.3, 167.1; HRMS
(ESI-TOF) Calcd for C4oH30N,0OoNa [M+Na]+: 721.1793; Found: 721.1794.

X-Ray diffraction analysis data of syn-HT 2CF: orthorhombic space group P2;2,2;, a = 8.2036 (10) A, b = 18.123 (2)
A, c=21.423 3) A, @ 90°, £90°,y90°, ¥ =3185.0 (1) A’>, Z=4, p=1.457 gcm >, = 0.106 mm . The structure was
solved by the direct method. And the refinement was performed using the full matrix least-squares, where the final R

and wR were 0.0552 and 0.1422 for 8883 reflections. CCDC-1552473.

A 50:50 diastereomeric mixture of syn-HT 2BE and syn-HT 2BF: : Colorless prisms from CH3CN; mp 380-382 °C;
[a]% +59.6 (c 0.21, CH3CN); IR (KBr) v 2973, 1774, 1695, 1588, 1490, 1367, 1217, 1186, 761 cm’'; 'H NMR (400
MHz, DMSO-ds) 6 0.83 (6H, d, /= 6.9 Hz), 0.91 (6H, d, J= 6.9 Hz), 0.93 (6H, d, /= 6.8 Hz), 0.97 (6H, d, J = 6.8 Hz),
2.22-2.34 (2H, m), 2.34-2.44 (2H, m), 4.41-4.64 (12H, m), 4.98 (2H, s), 5.02 (2H, s), 6.63-6.71 (4H, m), 6.95-6.99 (4H,
m), 7.12-7.39 (4H, m), 7.22-7.28 (4H, m); °C NMR (100 MHz, DMSO-d) & 14.1, 14.3, 17.2, 17.4, 27.57, 27.58, 43.5,
44.3, 547, 55.4, 58.4, 58.6, 64.6, 64.8, 115.9, 116.3, 116.5, 116.6, 124.9, 125.1, 128.7, 128.8, 129.7, 129.9, 150.3,
150.5, 154.3, 154.4, 160.6, 160.9, 165.80, 165.81; HRMS (ESI-TOF) Calcd for C3,H30N,0oNa [M+Na]": 625.1798;
Found: 625.1771.

X-Ray diffraction analysis data of a 50:50 diastereomeric mixture of syn-HT 2BE and 2BF: orthorhombic space group
P2,2,2;, a=20.0542 (4) A, b=11.4435 (2) A, ¢ = 12.2782 (2) A, 2 90°, £90°, y90°, ¥ =2817.72 (9) A®, Z=4, p =
1.420 g cm >, 1 = 0.89 mm . The structure was solved by the direct method. And the refinement was performed using

the full matrix least-squares, where the final R and wR were 0.089 and 0.302 for 5177 reflections. CCDC-1885142.
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Removel of the chiral auxiliary and the stereoselective reduction.

In a round-bottom flask, NaBH, (18.0 mg, 0.476 mmol, 25.6 equiv.) was added to a solution of syn-HT 2CE (13.0 mg,
0.0186 mmol, 1.00 equiv.) in THF (2.00 mL) at room temperature and stirred for 4 h. The resulting reaction mixture
was poured into saturated aqueous NH4Cl and stirred for 1 h. The resulting suspension was diluted with water and
extracted with EtOAc. The combined organic layer was washed with brine, dried over anhydrous MgSO,, filtered and
evaporated. The crude mixture was purified by flash silica gel column chromatography (FC) eluted with
n-hexane/EtOAc = 4/1-1/1 to provide analytically pure chromane-2-ol derivative 3 (2.50 mg) in 37% yield.

3: Colorless powder; mp 130-132 °C; [(X]2D3 +4.38 (¢ 0.16, MeOH); IR (KBr) v 3403, 2928, 1743, 1586, 1487, 1455,
1406, 1235, 1189, 1122, 1106, 1057, 974, 757 cm™'; "H NMR (600 MHz, CD;0D) & 3.61 (1H, s), 3.73 (1H, d, J = 12.4
Hz), 3.96 (1H, d, J= 12.4 Hz), 4.05 (1H, d, J= 12.4 Hz), 4.06 (1H, d, J= 12.4 Hz), 4.16 (1H, s), 6.78 (1H, app t, J =
7.5 Hz), 6.82 (1H, dd, J = 0.6, 8.0 Hz), 6.90 (1H, d, J = 8.0 Hz), 7.00 (1H, app t, /= 7.4 Hz), 7.10 (1H, app t, J= 7.7
Hz), 7.12 (1H, app t, J = 7.6 Hz), 7.20-7.26 (2H, m); °C NMR (150 MHz, CD;0D) & 36.2, 43.5, 46.8, 59.1, 60.4, 62.5,
98.9, 116.6, 118.5, 120.7, 120.8, 123.6, 123.8, 128.9, 129.5, 130.6, 130.9, 151.5, 156.6, 175.7, HRMS (ESI-TOF)
Calcd for C,0H;sN,OgNa [M+Na]+: 377.1001; Found: 377.1000.

Limitation of chiral coumarin-3-carboxamides.

(0] Br (0] 0

0
XN J( X J(
@fﬁN ° LS
MeO 0~ Yo : Br 0~ Yo :
s1 S2
no raction complex mixture

Fig. S4. Chiral coumarin-3-carboxamide S1 did not dimerize under photoirradiation. In the case of S2, a complex

mixture of unknown products were observed in 'H NMR spectrum.

S1: Pale yellow powder; mp 211-213 °C; [(1]2D3 +77.1 (¢ 0.49, CH,Cl,); IR (KBr) v 3029, 1787, 1719, 1605, 1387, 1356,
1213, 1117, 932, 759, 703 cm™'; '"H NMR (400 MHz, CDCl3) & 3.06 (1H, dd, J = 7.7, 13.6 Hz), 3.18 (1H, dd, J = 3.5,
13.6 Hz), 3.89 (3H, s), 4.27 (1H, dd, J = 3.4, 9.0 Hz), 4.43 (1H, dd, J = 8.6, 9.0 Hz), 4.48-4.88 (1H, m), 7.03 (1H, dd, J
=24,8.7Hz),7.09 (1H, d, J= 2.4 Hz), 7.22-7.30 (1H, m), 7.33 (4H, d, J=4.4 Hz), 7.77 (1H, d, J = 8.7 Hz), 8.27 (1H,
s); °C NMR (100 MHz, CDCls) § 36.6, 54.5, 56.2, 66.8, 100.8, 111.4, 113.2, 120.3, 127.0, 128.6, 129.6, 130.7, 135.4,
143.2, 152.9, 155.7, 157.6, 163.7, 163.9; HRMS (ESI-TOF) Calcd for CyH;;NOgNa [M+Na]": 402.0953; Found:
402.0938.
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S2: Pale orange powder; mp 220-222 °C; [oc]zD3 +81.8 (¢ 0.80, CH,Cl,); IR (KBr) v 3058, 1784, 1736, 1685, 1388, 1366,
1004, 962, 745, 703 cm™'; '"H NMR (400 MHz, CDCls) & 3.08 (1H, dd, J = 7.3, 13.6 Hz), 3.17 (1H, dd, J = 3.5, 13.6
Hz), 4.29 (1H, dd, J = 3.3, 8.9 Hz), 4.46 (1H, dd, J = 8.6, 8.9 Hz), 4.79-4.94 (1H, m), 7.25-7.30 (1H, m), 7.34 (4H, d, J
= 4.4 Hz), 8.16 (1H, d, J = 2.3 Hz), 8.25 (1H, d, J = 2.3 Hz); °C NMR (100 MHz, CDCl3) & 36.4, 54.3, 67.0, 111.4,
110.4, 116.8, 120.8, 125.7, 127.0, 128.6, 129.7, 131.1, 135.2, 137.7, 140.8, 149.3, 153.0, 156.3, 162.7, HRMS
(ESI-TOF) Calcd for CooHis " Br*'BrNOsNa [M+Na]": 529.9038; Found: 529.9019.
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'"H NMR and “C NMR spectra of coumarins and photodimers

Ken-PhOxCoumar in-DMSOd6

°~")

o

4

88¢E €—

8leC ¥
cree v
8EVT ¥
29S¢ v

1098 T~
Va8 v—>=
Gv68 7
9159 '
0799 G
8819 G

S0

@]

7590 "L

<

J
S
]

2500 1

5£00 1
£00 1 !
5200 1 :§

£966 0 -
0l

S37

A

ppm




Ken-PhOxCoumarin-DMS0d6

OZE o @ <
7 % -

B

IR

£218 66 ~\_ o

0025 ‘6§ —7* 2

962L 6 ] ‘

£186 6

98yl 0

9056 95 ——
8

1928 0L —
8
L8

yzey 911

£616 LI\

0£28 €21 S

6911 'SZ1-\ =

7626 'GZ1~\

2Ll '8z1§

698 821 —

[2vS 621"

850G €€ |—

965L "8E1— lg

6250 S 1—

L01€ €51~

¥6¥S '£G1—

6.6V "LG1— &
FD

6221 €91 &
o
8
o
4

S38



0000 0—

L066
=
8950’1

8609 '|—

519071

£EVE T

0} G

S39

ppm

Fo—

[




Ken—iPrOxCoumarin

GLI6 "
a8L0°

vL6G

€616 °
919¢"

€cre
0091 -
LLLY

ySLL -
1961 °

0648
GLS6 "
60L6

6vEE

696L

velL”
810G
€0€6

Gv9¢ -

e '8
3 :S
L~ [
8ll— g
Vel N [
vol— [
821— [
£el — [
Thl— ) |
€51~ '
¥G1— |
L§l— o
re
91— ﬁ
1S
o
4

140

S40



0000 0— Oﬁ/z Oj /©

A

¢189 " |—

ppm

¢v68
G816
8L76

<

N\

€256

620§
611§

96¥§

k%
k%

1985 g&

LETT ¥
(XA
eIve v

055¢
691€
69¢¢

g
34

14

165€ P\

9ELL
y28L
(2478
1208
L908
6918
79¢8
c5e8

NN e—"

14

4
v
N4
s
v
N4
b4

zeee L

S41

N

|

vl




Ken-BnOxCoumarin

0628

v68S

R

o O [
I ¢ |
e
loi—= 15?
[
19g) =
2
L9

1621

0€¥8 "
0091
MLy

oLyl
598y
2106

¢16l”

'gg1 -~
6el—
2
gyl
£G1——
Gl
1§1— i
p91—

ggNEIEs NN

T 1

pr N
120 100 80

160

180

200

S42



66%G "|——

L

)

90£0 1 __
1820°1

071w

"

=

Ad L Y —

S43

ppm

ro

b —

o

]




Ken-BnPhPhOxCoumarin

9LL0 L€

£250 €9 —

628 9L
0091'LL:E>%
LY LL

80LG 68 —

5691 "L11-
¥201 ‘811
19G€ ‘92 1|
£L18 72 1|
8LbE 921\
L90L 92 1\
9108'9Z|ﬂg\
LLLE 821\

ppm
0

20

40

S44



Y

<tTr~-oc0OMmM—O LN
MO MOTO
OO ~NtTN—O
ANANAN AN ™ v v —

syn-HT 2CE

—
ol
2066 1 .
wee.
- ==
0T
=
£616°L
8Y26° 1 o
.

¥296°Gl

ppm

S45




9L
G6

oL

16

65 ~
e

syn-HT 2CE

A

€8
96

44

0§51
‘€S

191
991

S46




Sya - HT ( Mivior ) Byike ohLr I

NN = 7= = v v — O D

P P T 1~ (O O

==

gwcma’wr\vmmm

g
Ql
J |
. — fo
&
.
5 ”
]/\© |
= D
==
Fev
bos |
s
o~ -
o 6510 ¢ —
= el
Fos
- YU S
eIg6 'L Fes
5% -
He .
o~
< 8686 | .
2 88€6 I -
-+
=
: o P
=4 62581 o
= Lo
<
3
i 02 J
b~
. [812°9 i
e
07 b fs:
- <o
pesg
©
= s
o~
i
™
—
-
~ 2

S47



Jretbrte

e

8l

¢9

29
€8

9¢"

16°

66—~
oG —

===

=z
o
o
o T
Tz
o

syn-HT 2CF

¥8
08

LE
el

I

051

€61

191
191

S48




0000 -

N =

G500 21

::::::

daaadaadNafNacNaaNaaaNadNadaNaNococooooo

—

syn-HT 2BF

syn-HT 2BE

(1:1 mixture)

CL96 L

706 €.

J

SI0%

ppm

S49




8080 71
6782 ¥1 ~

€0LS LT -
¢18S°L¢ BN
0568 '8€
L201 '6€
€C1¢ 6¢

0025 '6€ ; §
€LE6 6€
8971 Ov /

899y ‘€v 7
eEve v

8919 1S
268 'G5 —
p0EY "8G ~__
999 85 —

G669 V9 ~__
8608 V9 —

66GC 751~
€62y vS1—

1295 091~

© 6616 091—
7108 G911~

: b218°G9l—

syn-HT 2BF

syn-HT 2BE

(1:1 mixture)

S50

20

40

160

180



oley -
656y
000G~
990G
060G
€600
G870
€690
G¢80 -
€LS1-
64991
€6l -
6661
18¢¢ "
9168
G16¢-
66G¢
6€LC”
€8¢
o
VSVV'V:IE:
Gleg ¥

€Ce8 v
eLv8 —>=
€068 ¥
0198 ¥

|

<t

N A

G610 L
9120 'L
€LE0 L
€EV0 'L
LEBO L
L680°L
60v¢ 'L
8¢G¢ 'L
Le9¢ 'L
Wwic'L
0¥8¢ 'L
9€6¢ 'L
V?ZS'L
€LEE L

919L'LJ/F
ve8L L

LIE 38—

MeO

6 0
1856 'ox =

R\ _

2680'8\\¥

Hos_

—
6620 1
(oo

J

0t
\\ﬁ -

ppm

10

S51




€696 °
LE68 "
6101 "
001€"
002§ °
9819°
69€9
a8¢L”
0£88 "
18€6
9686

€9rL 0

vly -
0L91"

vLSL”

SyLL”

L8Cy
8lce”

Gv8¢ -

7196
9109 °
Ie9 -
9L99°

€0LE”

H8L-

9648
01L9°
GLEY "

LOEL"
98L8 "

00—

oGl—
aGl—
LSl—

€9~
g9l

MeO

S$1

S52

ppm

180

200



0LG¢ "
TATAS
v8LC”
¥88¢
L2EE”
LEVE"

141
08G1-
Lve”
8¢G¢”

Br (o]
/@f
(0] O :
S2

<
o~
D
[ee]
—
It
M

.

f

/\l‘k‘)\

.

L1071
988 | P ——

ppm

10

S53




ELLE”
2668 °
G200
L0l "
0261 -
6ELC”
GoLE"
A1
LOLY -~
e
002§ °
€609 °
LLeL”
€LEG "
8086 °
A4
9061 °
€26¢

€810°

LLOV -

¢88L°
¢l
LeeL”
1200
0209 -
9099
G990 °
9€8l -
1699

1G¥8

0ove -

L110°
asLe

8ECL”

Br

Br

S2

S54

ppm

60

120

200



652166 ON

x WS wwsy |2 oo g 2w S TR SR 0
= = =
g 2, oy (2 wod/ umg  wodaN ww |3 » sy way wosenoon |3 a Mpa 8 g ty |2
= =3 3 -1
o - Q0 %L m 000 N ™M o |3 ® ey oo |2 ™ o M som s |3
= ]
Rquny TIE ks g 9% @ M0 U o) oy » ey mopry
3| 3|8 2I8|e S 3l3lelel8| |2
ﬂ,u Sl 38 22128y 3
wdd S0 [} Sl 02 ST 0t St oy Sv 0's S'S 09 S9 0L SL 08 S8 0’6 S'6
1 1 L 1 1 1 1 1 1 L 1 I L 1 1 1 1 1 1 1
q T 4 1A : .
- i} - L —
= _ 14
d R —
00°1 24
0 a0
o0 o1
0 €55
wE MM
INK LTTO0E0 " 6ES 45
9£559 1s
saorowesed burssosoid - 24
N 8£000009°0¢ Inld
980 00°01 td
nt oo
ZHW ZYOLEER 665 o4
||||||| = 13 TIRNVHD wewwssss
1 oar
20¢ 00000000°€C 1a
€00 Ul € JO eljoads et kb i
DO Do b ”h 2980 009°1» Na
108 141 Sl
(sosalpuaiad ul) YN Og; PUE H, JO (Q) SHIUS [BOIWBYD  wos </sziii 2 o
ZH €6EE81°0 538014
(60¢€1) 2 eE2 6T02T s
14 sa
st SN
COK IN3AT0S
€569 az
ocbz o0¥4I0d
/08 ONEVE W § anacsa
3eds WOMLSNT
05°Et duTL
9TE06102 “e3vg
SI030uniIng wOYIISYNbOY - 23
T CHOCM S
w ORdX3

NN H,

6-1owg-uay

1 (S5°€p)
(6'821) 91y
[

€-30utq-uey TN
£1306910g BI0G JUBIIRD

S55



- 1652466 ON

e o

AN D¢

fee— m ON B 38— ur, S8 AR NN — o, 30y
= 3 =
—_—u 2% T ] wad/ s wodmy ) M a tay oy vowrpon |3 % fyg W awy by
s
o ws———gown |F a0 % N W Ul A oy oon |2 ™ o W o 5
- @
Rqurw I1dNYS ARG g o @ e ) N2 ﬂ L) WO TN ) ey NN
wdd 0 0z 11 oy 0s 09 oL 08 06 00k 0Lt ozL 0glL ori 0s1 091 0LL 081 061
1 ! L ! 1 1 ! Il ! 1 1 ! ! L 1 Il 1 1 1
bk " ol i A PrOo et " (i A ik " L | " " & e
W VYhevy \ v W My Y ¥ A S Ty v . ¥ amiae
f |
|
|
(] 2 4 24
| o a0
ZH 00°¢€ a1
0 458
Wi MaN
ZHN 9T91L28°0SL as
89LZE 18
s19jswered buTssedoxd - 24
M 1000521Z°0 cma
M 6EELLLLE"D Zim1a
M §£000009 “0F wmd
Sasn 00°06 zadada
¥yzaTER Z)o¥dadd
Kt ZonN
ZHW E66£2E8°66S zoas
mmmmmmmn 23 TEANNYHD wewmwems
M 00000000° €8 e
desn 00°2t 14
ofT 100N
ZER 0SSPZ¥8°0ST 104s
mmmmmen 13 TIRNVHD wmmmemm—
ot oaxr
508 000000£0°0 1te
288 00000000°1 1a
X 17862 3l
o980 9%° 82 2
sesn (98°¢€1 Mo
£9°061 oY
20F% 08b0906°0 ov
ZH LY¥8TSS°0 F3¥AId
*H T69°LS09¢E HMS
1 sa
8018 SR
aoeR IN3ATOS
0vESS al
§y6dbz 20¥d10d
/89 ogavad wu ¢ QHEO¥d
30ads WNYISNI
z0°st outy
92€06102 “s3eq
s1990uwIeg UOTITETRBOY - 23
1 ONDO¥d
1 oNdxa
6-Xowyg-uex e

fiojoweivg RIRQ IULIIND

6-1awWIQg-uay = -

S56



1852066 ON

~ X
/
77 “u s i m apop sweyg el WP ¥rg AOSULL M oA g
-
i~ 2 =]
g A A ] i/ g wid/ae oM M toy oy v |3 Jopq oug by |3
= a S =
L7] s go=nL |@ 00 N W Gl b e wow |2 LY Lo I et s M
- =
oquN TNnYS asrbig wry = 0 == ¥ O 50 wopr 2w ey wony
a g g o g g Ty g
St (X7 Sy 0'S S'S 09 s9 0L
1 1 L 1 1 1 ! 1
. CH
[ 7o
™o w1 - " W @
Q 255 T
aNISD wam . - . -‘
TR SS100€8° 665 45 °2 - <
a0 =] 0L o 2 et
¥201 b 1s I o3
BI030UR 3 uISSes01d - 1d .‘ .
vt 24
0 9
0 &1
0 ass "9
210 naM s9
ZHN O¥LODES"66S a5
#9027 18
sa0saweaed Burssoo0sd - 24
i 00K
wdd geg'y NS a o —
ZH 020915°0Z 5380143 09
TWN ZEC0° 665 1048 =
szl aL
saojoweaed uoripsyobov - 13
2080 00°000T 9t
+ 00701 1239
001 " 0138HS [Tk
memee TINNVHD INSLOVHD wewwme 'S
M 99666925 otntd
¥ 8£000009°0F w1l
980 80" 005Z e
3380 90°01 1
sesn 00°01 od
B 1208 .
THA THOZECR' 668 1048 06 -
........ 1} TENSVHD wwwwwwww
oa 69080000°0 out ° YI
206 00002600°0 sta
295 00¥00000° 0 t1a
298 00020000'0 zta
208 000000€0°0 ta
295 00000000°Z 1a Sy
298 00£00000°0 oa
% 2862 2L
298N 05°9 3a
298N 00% 061 “a *
£9°061 X
995 ZEE66RT"0 -
I 1622021 SO - g
H 150°9252 s op- @
P sa
st 53 @
a0oN INZATOS
0z ar
3bdddsAeon soNand o (::]
/88 OGEVd Wu §  QHEOEd
ads WISLSNT (-3 - -
speet ourL
$260610Z ~s3vq S'E -
SI939wWeIRg UOTITETObOY - 24 -
t oNDO¥d [ 4
»w ONaXT
§-10Wg-uex w0 ad

sisj0ueieg wiwQ IULIIND

ASOD Hi-Hi

G-1awiq-ua)y

S57



Ken-Dimer-9

HSQC

H

- 60
70
80
90

-100

110

1 - degulasticn pa:
wros

45

7.0

I |

S58

gi!d
]
%353
L1k
E
g 8
!.é
| | s
¥ % 3
- =2

INES

INISSID0NL/ L1014

¥ € 2

Ot
Pow.
Frea

psoc  Power Mode,

Nuche
Mode
Moduaticn:
Pulse Width,

31400330

52

Foegy
Ofset
we  Dday,
PR

NO 997259)



1652466 ON

m FTg-00%
$3939uRavg vi0q S!-.d

..A-Nm.mn

Nrryy

D4INH

g-19wig-uay

/ x - ooy |2 wo ey e Yo g e o g
-
o 2 =
- 2 sy |2 s/ vas W/ ww |3 W ‘oo vosereaw |8 o - gty |3
= 3 = 3
- ww Q0 wny m 0 ™ 0" M @ wow |2 M o W oot |3
H @
—quew T b sy s @ = M ¥ LTI PN B by e
wdd e oy SY 0's S’ 09 5’9 0L
1 1 L 1 L n 1
081 -
o 0 ) b
™mo L
0 uss 0L,
mie o
T L191423°05T as
F) %
saornad bupenecosa - 14 091 —
el == ) a0 o
051 - 0 Q @ op |
» 390K ov -
wdd 380291 s
=Bl it
3 o
r s EE0y S ° 0 “ e
960 00" 000T s1d [} oo e ‘o P At
0z 4 ) ' .o e
5 W “ - ———
[
N 20000360 €4 e L
Gesn 00'CL e
e (hL2He oSt fous — -
LIS =
........ £ TR wemeares 00l o o [N
N §1000209° 08 e g
swn 8ot it
1208 06 -
0 TR 668" 665 Toas
wemmane 15 TARNGHLD wemmmmns
23 arozanonto o
910 08 -
o
e
% ]
Ll
ISRy 0L -
0060000° 54T e
¥ 1367 a
cesn 659 2
Seun g09-sat " 09 - @ ” —_—
o
b ® %
TH EITENZ'T sTi0L
T LE2'3552 s
% O AT
n-» - om
NT08
ot a 0 Q
shpudidsoqes  ooNdTnd L] ® ] 2t o
798 OREVd == ¢ QHAOSE » ' !
200ds REE1SNI oy -
't outs
LZE06102 ~eave ] ® ‘ [} » ®
sx030ining SOTITRINbY - 74 e
I nﬂﬁ waa N

S59



1652466 ON

s1ojewezes eieq Jueiins LUCK

uhaudya
(P i

v

7
5 sy |2 WY W O 1 R N oy, s
§ 3 2 e
/ g 2, s wom |3 » i oo wareon |5 g wyty |8
- 2 2
Lol L m a |5 e a~og won N ™ WO M P 2005
- 2
comm— =
Rquny anvs N e » W0 sapoy toey ey
wdd St §'S S'9
1 1 1
>
o
. [->
o €2 °
H 0 a1
z nss ) ]
am1s0 wn 0L »
THK (110087665 3s -
[ddl-s93wig 20K
yzZot 18
s1939uezed Buyssacolg - 14
00t 24
o a9 "9
K 0 @ 959
z ass
aNISD nam
ZHR LITOOER 665 as
0201 s it
s1ojowesed Bupssedord - za ,
. —
1ddL-s03e35 zomu:  0°9-
wdd 352°9 s
IH 001699 #1 saara
ZHA £€8° 665 e
952 ar
f100weaed VOTITRTABOY - T4
N 96663¥EL"T LZw1a 2
M OAR66S926" Y ommd m ml
M §E000009 "0E i
2980 004§ 524
2980 000062 Ll
Jesn 00°0C d
HT ToNN
INK OEREZER "G4S oas L
uuuuu wee [3 TINNVHD sesssess =
0°S
298N 00000002 514
0611 v = =
595 0¥992000°0 ONT (
208 00020000°0 Zua
208 00000CE0°0 11a
293 00000000°Z 10
o8 £RZZ1000°0 aa
X 2' 862 a SV
29sn 059 0
208N 00Z°E5T na
£9°061 o8
992 956L2LZ"0 oV
TH AMRZE0'Y smara
ZH PGLESLE HAS ’
91 50 "t
. SN °*
QO ANZATOS
202 [
7' ddudienos oonaing
/86 OogEVa W= G QHECH¥E
Io0ds WIMISNT =
010z sty
92€06102 “sec  g'g
£1913WPI9g UOTITSTIBOY - 24
T oNJOHE
sv ONdX3
LREL GBS i

ASHOA

g-low|qg-uay

S60



1652066 ON

™ Woos o |2 apo g T oM 2y WOSRI WP #rd
= -
—_—u X dus) m iy i W/ o w ES S VoReron ....m o e way by |
=
o ww g0 (3 0 N W 0 m @y won |2 ™ » oW 005 m
— nquny ENTTH T e g W W X Tl H » woprn £ ]
° s . g o g . - . . - . . o
: =m0 M wdd 96'g 86°S 009 209 09 909 809 o9 [4%:] L9 91’9 81’9 0z'9 229
InISO nou 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TEA LTTOOER 665 s
1dd4r-wo3e3y om
¥Z0L 1s *l -
s1020weied BuTesIo0ld - 14 0g'L
00°t 22
0 o)
™ 0 1
z |ass
ANISD wom
FMN LTTI00CH ‘665 48 .
¥201 15 Se'L 7
s100ueIvd BUTSEIO0Id - 24 7
13aL-593935 FOCHUZ
wid 952°9 S
M 001990 saMar1L \
ZHA E£€8°665 1038 | \
952 aL \ @)
s1ojowesed vorarurnboy - 14 0z'L of )
\ s W
N 96669¥EL"T Lawia S P
® BB6659Z5°Y otwid 1 X
M 8E000009"OF 1d
o880 00° 98 524 { /
288n 00°005 118 | S
sasn 0001 14 I '
I TN ~
EMN OEB6ZER 665 toss SLL- J
T TN, ssossamme .\./ H
2880 00000002 ste /
0611 v 21> Y IR\ —
098 QF392000°0 ONI (71 \ U &
2% 00020000°0 zta R Gt -
20¢ 000000¢0-0 e A
208 00000000°Z 19 o
S8 £8ZZ1000°0 0a oL
% 27862 EL
208n 063 49
208n 00Z°EE1 wa
£9°061 o
205 9E6LZLZ"0 ov
=N BRRZER'T s:eard
I PSLUESLE W .
9t sa  S0'L+
9t %
Ao IRINIOS
802 aL
2 ddudhesox SCHATING
/99 OHEVd W4 S OHAON
300ds WRLSNI
01°02 outL
92€06102 “839g "L -
savjoweieg wosareinboy - 24 00°L
1 oN0ud
s ORJXE
G-3owtQ-uey e
SISIMEEIR PIN JURIIND
waa

ASHOA

G-1owng-ua)y

Sé61



652066 ON

- oS sy |2 apop g e AP g ML D GO S8
-
- -
—u 3, duag m wid /g yeg Wil (o) M = e swon wasrcon |3 a5 I R ]
= o - -
o w gowny |3 a0 N M n |3 v sy won |2 ™ T Y wom s |3
= 2
— g TUNYS wanbog sy e S 3 X 'l H ™ 50 oy v toey ]
0 2 S - - . . . - - . . . 5
H 0 a1 wdd SIL 9L LI'L 8L 6L 02L MTL 2L €L vTL STL WL lTL 8L 6TL 0L 1L 2L €L WL
z ass 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L '
anN1s0 Lel)
2R LTT0059°665 as
1ddL-903m3g o
vzot 15
s1330uw3vd BuTsse00ls - 14 oze
00"t >4
0 9
WO a7
z ass
ANTSD MON
I LTT00TR 665 as "
pzot 1s 8 ”I.
s1930uered Burssecoid - 2d
1edL-s8301s 200KV / ) b /
wudd 3529 NS G {
"M 00189901 sa1a \
21 £E8°665 1045 .
= S 09%- J
s10j0wesnd woraTesnboy - 14
% 966690TL°T Lzm1a \ AR
N BE66592S° Y 0IMId v 4
% E000003°0E i
2980 00°%3 524 o
o098 00'006Z L1 P9'E -
s0sn 00°0l 14
W TonK
EB6ZEE "665 1048
- = 13 TIHHVHD mememmmn i
008 00°00000Z 514 6 |
061t v 29t
0% 0¥992000°0 NI *
oo® 000200000 Zua - |
29 00000080°0 11a —
293 00009000°Z 1a
0®e gazZtoco o oa \
% 27862 a1 e
298 05°9 aq 09'¢ 10 %7
oown 00Z"LEl na S
£97061 o8 faity
098 9£6L2LZ'0 ov
*H 8082€8° 1 smiald
H ¥SLTESLE HNS i
91 sa 8G°¢ -~
”n SN
QAo ARIATOS
2402 a1
2 ddudhweox ooda1nd
\l”ﬂgﬂtm - g CHEO¥d
399ds WHLSNI :
01-0z ouyL 9G°€
$ZE0610Z ~a3eq
s1970uevg WOTITETAbOY - 24
T ONOOEd
sk oNaxa
6-Aourg-uey -
Sxaveueivs eaeq auwsrins  PG'E =
waa 8

ASHOYU

G-1owiqg-uaxy

S62



652466 ON

- —— s SR m AP0 ey e P g ETUT TR ) P #d
-
-1 =
— 2, duny m w3 g Wi M w Bl Seig o Qo B g % ) toy m
= -
=
) g% |37 0 o N M o [B ® oy o L o o s |3
= a
N ETTH o g o @ ] TR a 0 oy by ]
s — wdd SP0'9 0509 SS0°9 0909 S90'9 009 S20°9 0809 S80°9 0609 S60'9 00L9 SOL'9 OLL'9  SHL'9 029
z uss 1 1 1 1 L 1 1 1 1 1 1 1 L 1 1 (E58
EN1SD oM
ZHW LTTO0ER 665 £
Iddi-se3vis zom b 4
»Z01 1 ELY
s19j0wesed Burssacold - 14
90:1 = a - zvd
LU 1
z 4ss
ENISD non
TN LTTO0ER 665 25 A&
yzZol 1s
s1930weivd Bursseo0ls - 24
1dd1-s03e3s 200U oLy
wdd §5z°9 "
W 00T€99° 4T swears
THM £E8°66S 10as
952 at 60°% -
saoieuvivd worapernboy - 14
R 96669VELT LZn1d a0y
R 8866592570 oinie =
2 9£000003°0F e
098 00" 4§ 528
2080 00 0052 L1a
20sn 00" 0L 14 3
HT 1008 S‘
EHM 0CB62ZE8766S toss
ammmmmmn 13 TINNYHD wwwwmmms p
9088 00000002 s1a 90y - _ i
0611 v | |
328 0199200070 gt | |
0% 000ZO000"0 zta
293 000000£0°0 1a S0'Y - =l |
298 000O0000"Z ta It -
908 £8ZZ1000°0 00 . > S
X 2862 4L ,
2980 0G'9 30 PO'Y - ) \ \
o0sn 00Z'EE1 "o (L | /
£97 08T N ﬁ L1, ¢
2% 9E6LZLE'O LU
TN §86B2E8'1 S]ATA £0'Y - (2 |
TH PSLESLE HNS ow
91 sa ‘ 01
9 SN ‘ \ |9 %
oo INZATOS =
Y02 az 20 \ A
2" ddydissox 0044104
/98 odave wu 5 gEEoNd
22 RISLSNI 3
ot oz ~uty FQ‘
$ZE06T0Z “o3vq
f19j0uwivg woTiTeTnbOoyY - Z4
1 ONO0ud 00 -
Sk oNdX3
S-AouTC-vey AR
SI93JURINg PIVQ JUaIIND
waa

ASHOU
6-10wig-uay

S63



"H NMR spectra of 1C and 1C-BF;°OEt; in C¢Dg
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13C NMR spectra of 1C and 1C-BF;°OEt, in C¢Ds
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'"H NMR spectra of 1C and 1C-Zn(Cl04),*6H,0 in (CD;),CO

H-4
0.01 ppm downfield-shift
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NMR spectra of 1C in (CD3),CO (‘H, *C, ROESY, COSY, HSQC, HMBC)
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ROESY

ken-coumarine-aceton

Sample: ken-coumarine-aceton

File: exp
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UV-vis absorption spectra

UV-vis absorption spectra of  1B-1C, 1B-BF3°OEt; and  1C-Zn(ClO4),*6H,O  were

UV-vis absorption spectrum of 1A was difficult to obtain, because of its low solubility in CH3CN.

Absorption spectra of coumarin derivatives 1B-1D, 1C-BF *OEt,
and 1C-Zn(ClO4)2*6H20 (1.00 x 10 mol/L in CH,CN)
I

3 | | |
\ ‘ ‘
\
25 -~ 1B ]
| | i —1C ;
1D

— 1C+BF *OEt (1 equiv.)
~1C+Zn(Cl1O,)),*6H O (1 equiv.)

Absorbance

240 280 320 360 400
Wavelength (nm)

S84

shown

below.



UV-vis absorption spectra of 1C-Zn(Cl04),*6H,0 complexes. Enhanced absorption of 1C-Zn(Cl10,4),*6H,0 at 287 nm

was observed with an increasing amount of Zn(ClO4),*6H,0.

Absorption spectra of 1C—Zn(ClO4)2*6H2O (1.00 x 10* mol/L in CH3CN)

2.5 | | |

1C
1C + Zn(CIO,), *6H,0 (1 equiv.)

1C +Zn(ClO,) *6H O (2 equiv.) '

1C + Zn(ClO4)2*6H20 (3 equiv.)

Absorbance

240 280 320 360 400
Wavelength (nm)
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UV-vis absorption spectra of syn-HT dimers were shown as below.

Absorption spectra of [2+2] photodimers 2CE, 2CF and
a 50:50 mixture of 2BE-2BF

. X mo m
(1.00 x 10™* mol/L in CH,CN)

3 I I
2CE
2CF | B
2BE-2BF
L OO SO OO USUSUUUOE SEUUUORRRUOO S B
3
2 ‘
< i
: |
< :
i
240 280 320 360 400

Wavelength (nm)
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Crystal data

1C

_ ey
WWEErY
ot \\/ \\/\‘/I/ { S
\ ) "
A~ )

Crystal data
CyH5NOs

M, =349.33
a=6.1686 (11) A
b=15.664 (3) A
c=16.396 (3) A

a=90°
b =90°
g =90°

Data collection

Radiation source: fine-focus sealed tube
Graphite monochromator

5186 measured reflections

1681 independent reflections

1510 reflections with 7> 2s(/)

Refinement
Refinement on F°

Least-squares matrix: full
R[F* > 2s(F%)] = 0.033
WR(F?) = 0.072

§=1.02

1681 reflections

235 parameters

0 restraints

Primary atom site location: structure-invariant direct

methods

Special details

V=15843 (5 A’

Z=4

F(000) = 728

Dy =1.465Mgm™

Mo Ka radiation, 1 = 0.71073 A
m=0.11 mm"

T=296 K

0.40 x 0.20 x 0.20 mm

Rine = 0.039

Gimax = 20.9°, Gonin = 1.8°
= -5®6

k=-11®15

[=-16®16

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring sites

H atoms treated by a mixture of independent and
constrained refinement

w=1/[s(F,") + (0.0399P)*]  where P = (F, + 2F.")/3
(D/8)max < 0.001

Dpmax = 0.14 ¢ A™

Dpmin =-0.16 ¢ A

Absolute structure: Flack H D (1983), Acta Cryst. A39,
876-881

Absolute structure parameter: -1.5 (16)

Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full
covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal
symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving L.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on
F?, conventional R-factors R are based on F, with F set to zero for negative F. The threshold expression of F? >
2sigma(F2) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement.
R-factors based on F* are statistically about twice as large as those based on F, and R-factors based on ALL data will
be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz) for

(hk041 2 0Om_specegroups)

X y z Uiso™/Ueq

05 0.8961 (3) 0.14397 (12) 0.30397 (11) 0.0185 (5)
01 0.7006 (4) 0.35352 (13) 0.34080 (11) 0.0195 (6)
04 1.0368 (4) 0.05975 (13) 0.20746 (12) 0.0201 (6)
03 0.4333 (4) 0.18725 (13) 0.12513 (12) 0.0242 (6)
02 0.8909 (4) 0.31524 (12) 0.23251 (12) 0.0218 (6)
C4 0.1658 (6) 0.29297 (19) 0.41969 (17) 0.0205 (9)
H4 0.0491 0.2578 0.4071 0.025*
C9 0.5711 (6) 0.19044 (19) 0.17841 (18) 0.0177 (8)
C20 0.7892 (6) 0.10853 (18) -0.10400 (17) 0.0185 (9)
H20 0.6575 0.1357 -0.0947 0.022*
Cé6 0.5179 (5) 0.34848 (19) 0.38868 (17) 0.0155 (8)
C19 0.8196 (6) 0.06235 (18) -0.17544 (19) 0.0194 (8)
H19 0.7088 0.0589 -0.2137 0.023*
Cl6 1.1501 (6) 0.07503 (19) -0.06217 (18) 0.0225 (9)
H16 1.2631 0.0801 -0.0249 0.027*
Cl 0.5151 (6) 0.39802 (19) 0.45869 (19) 0.0213 (9)
H1 0.6320 0.4329 0.4718 0.026*
Cl15 0.9536 (6) 0.11452 (18) -0.04633 (18) 0.0154 (8)
C8 0.5504 (6) 0.24599 (17) 0.25149 (17) 0.0161 (8)
C5 0.3460 (5) 0.29565 (18) 0.36809 (17) 0.0149 (8)
Cc7 0.3689 (6) 0.24457 (18) 0.29588 (18) 0.0187 (8)
H7 0.2548 0.2097 0.2797 0.022*
C13 0.8132 (6) 0.09662 (18) 0.09553 (17) 0.0181 (8)
H13 0.6858 0.0689 0.0716 0.022*
Cl1 0.8945 (5) 0.11822 (18) 0.2349 (2) 0.0165 (8)
Cl4 0.9135 (6) 0.15854 (19) 0.03440 (16) 0.0200 (8)
H14A 0.8167 0.2066 0.0263 0.024*
H14B 1.0494 0.1801 0.0558 0.024*
C2 0.3340 (6) 0.39449 (19) 0.50896 (19) 0.0228 (9)
H2 0.3292 0.4274 0.5562 0.027*
C3 0.1606 (6) 0.34226 (19) 0.48916 (18) 0.0219 (8)
H3 0.0398 0.3405 0.5231 0.026*
C10 0.7277 (6) 0.30460 (19) 0.27113 (19) 0.0181 (8)
C18 1.0156 (6) 0.02138 (19) -0.18961 (19) 0.0232 (9)
H18 1.0357 -0.0103 -0.2370 0.028*
C17 1.1801 (6) 0.02786 (19) -0.13330 (18) 0.0228 (9)
H17 1.3117 0.0007 -0.1428 0.027*
C12 0.9699 (6) 0.0298 (2) 0.12789 (17) 0.0266 (9)
HI2A 0.8991 -0.0253 0.1322 0.032*
H12B 1.0941 0.0243 0.0920 0.032*
N1 0.7539 (4) 0.13946 (16) 0.17201 (14) 0.0159 (7)
Atomic displacement parameters (/fz) for (hk041 2 Om_specegroups)

Ull ULL UJ) UIL Ul3 ULD
05 0.0218 (15) 0.0200 (11) 0.0138 (12) -0.0015 (11) -0.0023 (11) -0.0014 (11)
01 0.0189 (15) 0.0188 (12) 0.0207 (12) -0.0019 (11) 0.0025 (11) -0.0031 (11)
04 0.0208 (15) 0.0207 (11) 0.0188 (13) 0.0055 (11) -0.0019 (11) 0.0001 (10)
03 0.0198 (15) 0.0288 (13) 0.0240 (12) 0.0017 (11) -0.0050 (13) -0.0028 (11)
02 0.0177 (16) 0.0209 (12) 0.0267 (12) -0.0030 (11) 0.0052 (13) 0.0029 (10)
C4 0.022 (2) 0.0161 (17) 0.0236 (19) 0.0012 (17) 0.0015 (18) 0.0034 (16)
C9 0.017 (2) 0.0166 (17) 0.0193 (19) -0.0039 (17) 0.0001 (18) 0.0023 (16)
C20 0.018 (2) 0.0181 (18) 0.0197 (19) 0.0022 (16) 0.0001 (19) 0.0037 (16)
Cé6 0.017 (2) 0.0145 (17) 0.0150 (18) 0.0017 (18) 0.0009 (17) 0.0020 (16)
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C19
Clé6
Cl
C15
C8
Cs
Cc7
C13
Cl1
Cl4
C2
(OX]
C10
C18
C17
C12
N1

0.023 (2)
0.025 (3)
0.023 (3)
0.016 (2)
0.017 (2)
0.016 (2)
0.019 (2)
0.022 (2)
0.013 (2)
0.026 (2)
0.039 (3)
0.026 (2)
0.019 (2)
0.035 (3)
0.019 (2)
0.040 (3)
0.0185 (18)

Geometric parameters (A, °) for (hk041 2 0m_specegroups)

05—Cl11
01—Co6
01—C10
04—Cl11
04—C12
03—C9
02—C10
C4—C3
C4—C5
C4—H4
C9—N1
C9—C8
C20—C19
C20—C15
C20—H20
C6—Cl1
C6—C5
C19—C18
C19—HI19
Cl16—C15
Cl6—C17
Cl6—HI6

C6—01—C10
C11—04—C12
C3—C4—Cs
C3—C4—H4
C5—C4—H4
03—C9—NI
03—C9—C8
N1—C9—C8
C19—C20—C15

C19—C20—H20
C15—C20—H20

01—C6—Cl1
01—C6—C5
C1—C6—Cs5

0.0191 (17) | 0.0160 (18) | -0.0047 (18)
0.0246 (19)  0.018 (2) -0.0026 (19)
0.0191 (17)  0.022(2) -0.0006 (17)
0.0123 (16)  0.0174(18) | -0.0001 (16)
0.0153(17)  0.0161(18) | 0.0030 (16)
00118 (17)  0.0168(17) | 0.0030 (17)
0.0146(17)  0.0228 (18)  0.0022 (16)
0.0166 (17)  0.0163(18) | 0.0015 (17)
0.0116 (18)  0.025(2) -0.0028 (16)
0.0153(17)  0.0191(17) | 0.0016 (17)
0.0129 (17)  0.0168 (19) | 0.008 (2)
0.0195(19)  0.0203 (18) | 0.0067 (19)
0.0171 (18)  0.0184(19) | 0.0018 (18)
0.0170 (17)  0.0177(19) | -0.0022 (18)
0.027 (2) 0.022 (2) 0.0024 (16)
0.0258 (19)  0.0138(17) | 0.0016 (18)
0.0185(14)  0.0108 (13) | 0.0043 (14)

1.201 (3) Cl—C2

1.376 (4) Cl—HI

1.386 (3) Cl15—Cl4

1.346 (4) C8—C7

1.447 (3) C8—C10

1.220 (4) C5—C7

1.201 (4) C7—H7

1.376 (4) C13—NI1

1.397 (4) C13—Cl2

0.9300 C13—Cl4

1.386 (4) C13—HI3

1.486 (4) Cl11—NI1

1.390 (4) Cl4—HI4A

1.390 (4) Cl4—HI4B

0.9300 C2—C3

1.386 (4) C2—H2

1.387 (4) C3—H3

1.389 (5) C18—Cl17

0.9300 CI18—HIS

1.386 (5) Cl17—H17

1.393 (4) CI2—HI2A

0.9300 CI12—HI2B

122.5 (2) Cl2—Cl3—Cl4

109.7 (3) NI—CI13—HI3

120.2 (3) Cl12—CI3—HI3

119.9 Cl4—CI3—HI3

119.9 05— C11—04

119.3 (3) 05—C11—NI

122.8 (3) 04— C11—NI

117.9 (3) Cl15—Cl4—C13

120.7 (3) C15—Cl4—HI14A

119.7 Cl3—Cl4—HI14A

119.7 Cl15—Cl4—HI14B

116.8 (3) C13—Cl4—HI14B

121.5 (3) H14A—Cl4—HI14B

121.7 (3) C3—C2—Cl

S&9

-0.0040 (16)
-0.0040 (17)
-0.0038 (19)
0.0040 (18)
-0.0017 (17)
0.0002 (17)
-0.0089 (18)
0.0003 (17)
0.004 (2)

-0.0019 (17)
-0.002 (2)

0.0079 (17)
-0.0016 (19)
0.0037 (19)
0.005 (2)

-0.0031 (18)
-0.0005 (13)

1.389 (5)
0.9300
1.513 (4)
1.336 (4)
1.464 (5)
1.436 (4)
0.9300
1.468 (3)
1.521 (4)
1.526 (4)
0.9800
1.388 (4)
0.9700
0.9700
1.385 (5)
0.9300
0.9300
1.375 (4)
0.9300
0.9300
0.9700
0.9700

114.2 (3)
110.1
110.1
110.1
122.6 (3)
128.7 (3)
108.8 (3)
110.6 (2)
109.5
109.5
109.5
109.5
108.1
120.3 (3)

0.0014 (16)
0.0048 (17)
0.0037 (18)
0.0033 (15)
-0.0026 (15)
0.0027 (16)
0.0000 (16)
-0.0027 (15)
0.0047 (16)
-0.0002 (16)
0.0012 (15)
0.0038 (17)
0.0030 (17)
-0.0016 (16)
0.0017 (18)
-0.0033 (16)
-0.0033 (13)



C18—C19—C20
C18—C19—H19
C20—C19—H19
C15—Cl16—C17
C15—Cl6—HI16
C17—Cl6—H16
C6—Cl1—C2
C6—Cl1—HI1
C2—Cl—H1
Cl16—C15—C20
Cl6—C15—Cl14
C20—C15—C14
C7—C8—C10
C7—C8—C9
C10—C8—C9
C6—C5—C4
C6—C5—C7
C4—C5—C7
C8—C7—Cs
C8—C7—H7
C5—C7—H7
N1—C13—C12
N1—C13—C14

119.9 (3)
120.0
120.0
120.6 (3)
119.7
119.7
118.6 (3)
120.7
120.7
118.7 (3)
120.7 (3)
120.5 (3)
121.1 (3)
120.1 (3)
118.7 (3)
118.6 (3)
117.2 (3)
124.1 (3)
121.5 (3)
119.2
119.2
100.1 (2)
111.8 (2)

C3—C2—H2
Cl1—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
02—C10—O01
02—C10—C8
01—C10—C8
C17—C18—C19
C17—C18—HI18
C19—C18—H]18
C18—C17—C16
C18—C17—H17
Cl6—C17—H17
04—C12—C13
04—Cl12—HI12A
C13—CI12—HI12A
04—Cl12—HI12B
C13—C12—HI12B
HI12A—C12—HI12B
C9—N1—Cl11
C9—N1—C13
Cl11—N1—C13

Document origin: publCIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].
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119.8
119.8
120.5 (3)
119.8
119.8
117.3 (3)
126.7 (3)
116.0 (3)
119.7 (3)
120.1
120.1
120.2 (3)
119.9
119.9
105.8 (2)
110.6
110.6
110.6
110.6
108.7
126.2 (2)
122.0 (2)
111.7 2)



A 1:1 diastereomeric mixture of syn-HT 2BE and 2BF

Crystal data
C3oH30N,019

M, = 602.60
Orthorhombic, P2,2,2
a=20.0542 (4) A
b=11.44352)A
c=122782 (2) A
V=2817.72(9) A’
Z=4

F(000) = 1264.00

Data collection

Rigaku R-AXIS RAPID diffractometer

Detector resolution: 10.000 pixels mm’™

W scans

Absorption correction: multi-scan ABSCOR (Rigaku,
1995)

Tinin = 0.801, Tinax = 0.914

31475 measured reflections

5177 independent reflections

Refinement
Refinement on F°

R[F? > 2s(F)] = 0.089

wR(F) = 0.302

§=1.20

5177 reflections
398 parameters

0 restraints

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites

Special details

D,=1.420 Mg m”™

Cu Ka radiation, | = 1.54187 A

Cell parameters from 21682 reflections
q=3.6-68.2°

m=0.89 mm"’

T=93K

Block, colorless

0.20 x 0.20 x 0.10 mm

3488 reflections with F~ > 2.0s(F*)
Rin[ = 0.055

Jmax = 68.2°, qmin = 3.6°
h=-23®24

k=-13®13

[=-14®14

H-atom parameters constrained
w_ = V[S(F)) + (0.1768P)"] where P = (F,’ +

2F.)/3

(D/8)max < 0.001

Dpmax = 0.97 ¢ A~

Dpmin = -0.46 ¢ A

Extinction correction: SHELXL

Extinction coefficient: 0.0064 (14)

Absolute structure: Flack x determined using 1073
quotients [(I+)-(I-))/[(I+)+(I-)]  (Parsons and Flack
(2004), Acta Cryst. A60, s61).

Absolute structure parameter: -0.12 (8)

Geometry. ENTER SPECIAL DETAILS OF THE MOLECULAR GEOMETRY

Refinement. Regmement was performed using all reflections. The weighted

R—zfactor (wR) and goodness of fit (S)

are based on F°. R-factor (gt) are based on F. The threshold expression of F~ > 2.0 sigma (F”) is used only for

calculating R-factor (gt).
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2) for (Ken20181211)
X

Ol
02
03
04
05
06
o7
08
09
035
N36
N37
C3
C4
Cs
Co
Cc7
C8
Cc9
C10
Cl1
C12
C13
Cl4
C15
Clé6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C38
HI13
H14
HIS5
Hl16
HI18
H20
H21
H22
H23A
H23B

0.5965 (3)
0.6693 (3)
0.6762 (3)
0.6039 (3)
0.6103 (3)
0.7480 (3)
0.5367 (3)
0.5386 (3)
0.7224 (3)
0.6301 (3)
0.6317 (3)
0.6389 (3)
0.6736 (4)
0.5983 (4)
0.5470 (4)
0.5418 (4)
0.5794 (4)
0.5824 (4)
0.5489 (4)
0.5724 (4)
0.6858 (4)
0.5878 (4)
0.5244 (4)
0.6861 (4)
0.5986 (5)
0.5246 (4)
0.5519 (4)
0.6030 (4)
0.5723 (4)
0.5797 (5)
0.5934 (5)
0.5418 (4)
0.7086 (4)
0.6705 (4)
0.7381 (4)
0.5426 (4)
0.6586 (4)
0.5620 (4)
0.7429 (4)
0.7146 (5)
0.6916 (5)
0.6600 (5)
0.6822 (8)
0.5313 (4)
0.49937
0.64831
0.62437
0.53944
0.6237
0.59176
0.60806
0.52081
0.68921
0.74984

y
0.4448 (5)
1.0814 (5)
0.5385 (5)
0.9578 (5)
0.2919 (5)
0.4624 (5)
0.3658 (5)
0.8706 (5)
1.0901 (6)
0.8210 (5)
0.9791 (6)
0.4296 (7)
1.0525 (8)
0.9087 (7)
0.4485 (7)
1.1344 (8)
1.0713 (7)
0.5625 (8)
0.9573 (7)
0.4123 (8)
0.4825 (8)
0.3908 (8)
1.2493 (7)
0.8301 (7)
1.1167 (8)
1.0875 (7)
0.6301 (7)
0.6080 (8)
0.9319 (8)
1.2292 (9)
0.7274 (9)
0.7491 (7)
1.0532 (8)
0.3824 (9)
0.8039 (8)
1.2974 (8)
0.9529 (8)
0.7955 (9)
0.3770 (9)
0.8114 (9)
0.3955 (13)
0.4553 (12)
0.5720 (13)
0.5809 (7)
1.29529
0.77418
1.07126
1.14007
0.55876
1.26071
0.76004
0.79821
1.11821
1.02622
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z

0.5765 (4)
0.1043 (5)
0.4048 (5)
-0.0764 (4)
0.4689 (5)
0.2830 (4)
0.2133 (5)
0.2819 (5)
0.2652 (5)
0.0408 (5)
0.2570 (5)
0.2557 (5)
0.1980 (7)
0.0247 (7)
0.3925 (6)
-0.0212 (7)
-0.0973 (7)
0.5906 (7)
0.1036 (6)
0.2815 (7)
0.3224 (6)
0.4797 (7)
-0.0506 (7)
0.3753 (7)
-0.1967 (7)
0.0875 (7)
0.5125 (7)
0.6893 (7)
0.2203 (7)
-0.2237 (8)
0.7125 (8)
0.5370 (7)
0.3765 (7)
0.1573 (7)
0.2882 (8)
-0.1498 (7)
0.3657 (7)
0.6351 (7)
0.1948 (7)
0.4894 (7)
-0.0406 (8)
0.0569 (8)
0.0670 (11)
0.4058 (6)
-0.00083
0.36534
-0.24588
0.14786
0.74153
-0.29251
0.77949
0.48492
0.41924
0.41289

(JiSO*/UeQ
0.0430 (14)
0.0464 (15)
0.0431 (14)
0.0428 (14)
0.0492 (15)
0.0429 (14)
0.0459 (15)
0.0471 (15)
0.0489 (16)
0.0507 (16)
0.0398 (16)
0.0443 (18)
0.0412 (19)
0.0394 (18)
0.0346 (17)
0.0421 (19)
0.0415 (19)
0.0410 (19)
0.0369 (18)
0.0424 (19)
0.0411 (19)
0.0412 (19)
0.044 (2)
0.0407 (19)
0.048 (2)
0.0378 (18)
0.0395 (19)
0.048 (2)
0.043 (2)
0.057 (3)
0.051 (2)
0.0414 (19)
0.044 (2)
0.048 (2)
0.048 (2)
0.047 (2)
0.0418 (19)
0.051 (2)
0.048 (2)
0.051 (2)
0.077 (4)
0.066 (3)
0.103 (5)
0.0386 (18)
0.0528*
0.0488*
0.0570*
0.0454*
0.0571*
0.0686*
0.0617*
0.0496*
0.0522%*
0.0522%*



H24

H25A
H25B
H25C
H26

H27

H28

H29A
H29B
H30A
H30B
H30C
H31A
H31B
H31C
H32

H33A
H33B
H33C
H38

0.65379
0.75458
0.71785
0.77533
0.53022
0.62243
0.55418
0.75413
0.7734

0.7324

0.75049
0.67929
0.67535
0.67977
0.74022
0.61083
0.6737

0.65815
0.73011
0.54868

0.30132
0.72388
0.8121

0.85889
1.37519
0.96355
0.87589
0.29775
0.39753
0.7319

0.86788
0.82255
0.31489
0.43783
0.39506
0.45814
0.61395
0.61041
0.57269
0.62811

Atomic displacement parameters (/fz)for (Ken20181211)
L1 22 33

Ol
02
O3
04
05
06
o7
08
09
035
N36
N37
(OX]
C4
Cs
Co
Cc7
C8
Cc9
C10
Cl1
C12
C13
Cl4
C15
Cl6
C17
C18
C19
C20

U U U
0.041 (3) 0.051 (4) 0.037 (3)
0.038 (3) 0.054 (3) 0.047 (3)
0.037 (3) 0.049 (3) 0.043 (3)
0.044 (3) 0.044 (3) 0.041 (3)
0.041 (3) 0.048 (3) 0.058 (4)
0.034 (3) 0.052 (3) 0.043 (3)
0.042 (3) 0.052 (4) 0.044 (3)
0.038 (3) 0.056 (4) 0.048 (3)
0.041 (3) 0.057 (4) 0.049 (3)
0.044 (3) 0.049 (4) 0.060 (4)
0.037 (4) 0.044 (4) 0.038 (4)
0.033 (4) 0.064 (5) 0.036 (4)
0.029 (4) 0.047 (5) 0.047 (5)
0.034 (4) 0.040 (4) 0.044 (4)
0.033 (4) 0.040 (4) 0.031 (4)
0.043 (4) 0.048 (5) 0.036 (4)
0.044 (5) 0.040 (4) 0.041 (4)
0.035 (4) 0.049 (5) 0.039 (4)
0.033 (4) 0.044 (4) 0.034 (4)
0.037 (4) 0.045 (5) 0.044 (4)
0.038 (4) 0.048 (5) 0.037 (4)
0.037 (4) 0.044 (5) 0.042 (5)
0.041 (5) 0.039 (5) 0.051 (5)
0.037 (4) 0.042 (5) 0.043 (5)
0.048 (5) 0.057 (5) 0.038 (4)
0.032 (4) 0.037 (4) 0.044 (4)
0.037 (4) 0.040 (4) 0.042 (4)
0.042 (5) 0.067 (6) 0.034 (4)
0.036 (4) 0.056 (5) 0.038 (4)
0.058 (6) 0.072 (7) 0.041 (5)
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0.14392
0.29738
0.21596
0.29517
-0.16776
0.42085
0.64986
0.2213
0.1344
0.49534
0.50259
0.54358
-0.04547
-0.10717
-0.03199
0.04326
-0.00125
0.12654
0.08254
0.34344

UIZ

-0.003 (3)
-0.005 (3)
-0.001 (3)
0.005 (3)
0.004 (3)
-0.002 (3)
-0.005 (3)
-0.010 (3)
-0.011 (3)
0.006 (3)
-0.001 (3)
-0.005 (3)
-0.007 (4)
-0.003 (4)
0.008 (3)
0.003 (4)
-0.001 (4)
0.000 (4)
0.003 (4)
-0.004 (4)
0.002 (4)
-0.003 (4)
-0.001 (4)
-0.002 (4)
-0.001 (4)
0.002 (3)
-0.001 (4)
-0.003 (4)
-0.001 (4)
-0.015 (5)

UI_S

-0.006 (3)
-0.004 (3)
0.001 (3)
0.001 (3)
0.000 (3)
0.005 (2)
0.002 (3)
0.000 (3)
-0.004 (3)
0.005 (3)
-0.010 (3)
0.002 (3)
20.011 (4)
0.000 (4)
0.002 (3)
-0.005 (4)
-0.001 (4)
-0.001 (3)
-0.005 (3)
0.006 (4)
0.001 (4)
0.000 (4)
-0.009 (4)
-0.008 (4)
0.002 (4)
-0.003 (3)
0.002 (4)
0.001 (4)
-0.004 (4)
20.014 (4)

0.0581*
0.0578*
0.0578*
0.0578*
0.0569*
0.0502*
0.0610*
0.0571*
0.0571*
0.0608*
0.0608*
0.0608*
0.0921*
0.0921*
0.0921*
0.0798*
0.1232%*
0.1232%*
0.1232%*
0.0463*

ULS

0.002 (3)
0.010 (3)
-0.001 (3)
0.001 (3)
0.006 (3)
-0.007 (3)
-0.010 (3)
0.008 (3)
0.010 (3)
0.002 (3)
0.008 (3)
20.011 (4)
0.003 (4)
0.000 (4)
-0.001 (3)
-0.002 (4)
0.003 (4)
0.004 (4)
-0.002 (3)
-0.001 (4)
0.006 (4)
0.002 (4)
0.006 (4)
0.006 (4)
0.006 (4)
0.006 (4)
0.000 (4)
0.000 (4)
0.003 (4)
0.015 (5)



C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C38

Geometric parameters (A, °) for (Ken20181211)

01—C8
01—C12
02—C3
03—C11
04—C4
04—C7
05—C12
06—Cl11
06—C29
07—C10
08—C19
09—C3
09—C23
035—C4
N36—C3
N36—C19
N36—C27
N37—C10
N37—Cl11
N37—C24
C4—C9
C5—Cl10
C5—Cl12
C5—C38
C5—C38'
C6—C7
C6—Cl13
C6—Cl6
C7—Cl15
C8—C17
C8—Cl18
C9—Cl16
C9—Cl16"
C9—C19
C13—C26
C14—C25

0.041 (5)
0.038 (4)
0.041 (5)
0.045 (5)
0.036 (4)
0.044 (5)
0.044 (5)
0.045 (5)
0.043 (5)
0.041 (5)
0.055 (6)
0.058 (6)
0.145 (14)
0.040 (4)

0.070 (6)
0.046 (5)
0.045 (5)
0.059 (6)
0.048 (5)
0.048 (5)
0.046 (5)
0.059 (6)
0.050 (5)
0.060 (6)
0.137 (11)
0.096 (9)
0.084 (10)
0.039 (4)

1.387 (10)
1.351 (10)
1.201 (10)
1.214 (10)
1.368 (10)
1.412 (10)
1.225 (10)
1.357 (10)
1.462 (11)
1.223 (10)
1.233 (10)
1.351 (10)
1.457 (10)
1.205 (10)
1.390 (11)
1.384 (11)
1.470 (10)
1.385 (11)
1.386 (11)
1.468 (11)
1.493 (11)
1.513 (11)
1.501 (11)
1.557 (11)
1.614 (11)
1.402 (12)
1.406 (12)
1.479 (12)
1.382 (12)
1.377 (12)
1.381 (12)
1.581 (11)
1.574 (11)
1.536 (11)
1.386 (12)
1.523 (12)

0.044 (5)
0.040 (4)
0.045 (5)
0.042 (5)
0.061 (6)
0.050 (5)
0.035 (4)
0.048 (5)
0.049 (5)
0.051 (5)
0.039 (5)
0.045 (5)
0.079 (9)
0.037 (4)

-0.005 (4)
-0.005 (4)
0.001 (4)
-0.004 (4)
0.002 (4)
-0.001 (4)
-0.001 (4)
-0.006 (4)
0.002 (4)
-0.001 (4)
0.009 (7)
0.022 (6)
0.017 (10)
-0.004 (4)

C17—C38
C18—C21
C20—C26
C21—C28
C22—C28
C23—C27
C24—C29
C24—C32
C31—C32
C32—C33
C13—HI3
Cl4—H14
C15—HIS
Cl6—HI6
C18—HI8
C20—H20
C21—H21
C22—H?22
C23—H23A
C23—H23B
C24—H24
C25—H25A
C25—H25B
C25—H25C
C26—H26
C27—H27
C28—H28
C29—H29A
C29—H29B
C30—H30A
C30—H30B
C30—H30C
C31—H31A
C31—H31B
C31—H31C
C32—H32

S94

-0.006 (4)
-0.003 (4)
-0.009 (4)
0.011 (4)
0.009 (4)
-0.009 (4)
-0.008 (4)
0.004 (4)
0.005 (4)
20.011 (4)
0.003 (5)
0.006 (5)
0.027 (9)
0.003 (3)

1.483 (11)
1.408 (14)
1.409 (14)
1.381 (13)
1.378 (12)
1.529 (12)
1.523 (12)
1.504 (14)
1.518 (15)
1.41 (2)
0.950
1.000
0.950
1.000
0.950
0.950
0.950
0.950
0.990
0.990
1.000
0.980
0.980
0.980
0.950
1.000
0.950
0.990
0.990
0.980
0.980
0.980
0.980
0.980
0.980
1.000

-0.010 (5)
-0.007 (4)
0.004 (4)
-0.013 (4)
0.007 (4)
0.012 (4)
0.006 (4)
-0.013 (5)
20.011 (4)
0.009 (5)
-0.020 (6)
-0.002 (6)
0.008 (8)
-0.005 (4)



C14—C27
C14—C30
C15—C20
C17—C22

O1---03
O1---C8'
o1---C17'
0o1---C22'
O1---C38
O1---C38'
02---04
02---035
02---C4
02---C6
02---C7
02---C9
02---Cl16
02---C19
02---C23
02---C27
03---05
03---C5
03---C8
03---C10
03---C12
03---C17
03---C24
03---C29
03---C38
04---C6"
04---C13"
04---Cl16
04---C16"
05---07
05---N37
05---C8
05---C10
05---Cl1
05---C17'
05---C22'
05---C38'
06---C10
06---C32
06---C33
07---07'
07---C5'
07---C10'
07---Cl1
07---C12
07---C24
07---C32

1.515 (12)
1.528 (12)
1.382 (14)
1.410 (11)

2.854 (8)
3.594 (10)
3.194 (10)
3.585 (10)
2.921 (10)
3.323 (10)
2.940 (8)

3.179 (9)

2.625 (10)
3.048 (10)
3.065 (10)
2.801 (10)
2911 (9)

2.957 (10)
3.449 (10)
3.537 (10)
3.214 (8)

2.792 (9)

2.968 (10)
2.951 (10)
2.617 (10)
3.010 (10)
3.527 (10)
3.443 (10)
2.946 (10)
3.179 (10)
3.511(10)
2.964 (10)
3.310 (9)

3.569 (8)

3.109 (9)

3.483 (10)
2.787 (11)
3.207 (10)
3.414 (10)
3.198 (10)
3.282(10)
3.568 (10)
3.291 (11)
3.217 (15)
3.406 (8)

3.489 (9)

3.455 (10)
3.537 (10)
3.439 (10)
2.776 (10)
3.293 (12)

C33—H33A
C33—H33B
C33—H33C
C38—H38

H31A--
H31B--
H31B--
H31B--
H31B--
H31C:-
H31C:-
H31C:-
H31C:-

-H33C
‘H32

‘H33A
‘H33B
‘H33C
‘H32

‘H33A
‘H33B
‘H33C

H32---H33A
H32---H33B
H32---H33C

H33B:-

‘H38

H38---H38'
O1---H20"
O1---H23B"
O1---H25C"
O1---H26"
O1---H30B"
02---H24"
02---H29A"
02---H31A"
02---H31B"
02---H31C"
02---H33A"
02---H33C"
03---H14
03---H23A"™
03---H23B"
03---H25A
03---H30A
03---H30B"
04---H21™
04---H29B"
04---H31C"
04---H33C"
05---H20"
05---H23A™
05---H30A"™
05---H30B"
06---H15™
06---H25A
06---H30B"
06---H30C"
07---H13"™
07---H16"
08---H22

S95

0.980
0.980
0.980
1.000

3.5185
2.3188
2.4017
3.5103
2.9709
2.8474
2.8629
3.5455
2.4800
2.2511
2.2321
2.7700
3.4573
3.5227
2.6519
3.2220
3.1709
3.5013
3.3367
2.5824
3.3299
3.2457
3.4435
2.9366
3.4129
3.0556
2.7963
3.5762
2.6894
2.9518
2.7212
2.6963
2.8733
2.6528
3.4729
3.5801
2.9748
2.6132
3.2590
2.9457
2.8829
2.9999
2.8462
3.0368
2.8504
2.7060
2.6511



07
07
08--
08--
08
08
08--
08--
08
08
08--
08--
09--
09--
09--
035--
035--
035--
035--
035--
035--
035--
N36--
N36--
N36--
N37--
N37--
N37--
-C4
-C9
-Cl4
‘Cl16
-C25
-C6
'C6"
'C9"
-C13"
-C8
-C8'
-C10'
‘Cl11
-C12'
-C22'
'C6"
'C7"
-Cl16"
-C20
'C7"
-C9
'C9"
-Cl16"
‘C26

C38
-C38'
'08“
‘035
-C3
-C4
'C9“
-Cl4
-C16
-C16"
-C19"
-C27
-Cl4
-C19
-C25

‘N36
-C3
'C6"
-C7
-C13"
-C16"
C19
-C4
‘Cl16
-C25
C12
‘C33
C38

3.415 (10)
2.796 (10)
3.342 (8)
3.528 (9)
3.567 (10)
3.405 (10)
3.428 (10)
3.207 (10)
3.456 (10)
2.745 (10)
3.260 (10)
2.782 (10)
3.349 (10)
3.556 (10)
3.302 (11)
3.212 (9)
3.392 (11)
3.566 (10)
3.480 (10)
3.391 (10)
3.323 (10)
2.794 (11)
3.039 (10)
3.239 (10)
2.953 (11)
2.969 (11)
2.963 (16)
3.324 (11)
3.085 (12)
2.963 (11)
3.359 (12)
3.306 (11)
3.316 (13)
2.877 (12)
2.907 (12)
3.465 (11)
3.190 (11)
2.850 (11)
3.560 (11)
3.182 (11)
2.940 (11)
3.440 (11)
3.381 (11)
3.503 (12)
3.509 (12)
3.163 (12)
2.817 (13)
3.577 (12)
2.856 (11)
3.579 (11)
3.577 (11)
2.767 (12)

08--
09--
09--
09--
09--
09--
03s-
035--
035--
035--
035--
03s-

S96

“H38
'Hl 8V1H
“H24"
“H29A"
“H30A"™
‘H31B'

~H21*™
‘H29B'
‘H31C"
‘H33A
‘H33B
-*H33C

-‘H24"
‘H29A"
‘H31B"
‘H31C"
'H21X]"
‘H29B"
‘H31C"
-H24"
‘H31A"
‘H29B"
‘H31A"
‘H23B"
C10--
Cl1-
Cll1--
Cl1-
Cll1--
Cl12--
Cl12--
C13--
C13--
C13--
C13--
Cl14--
C15-
C15-
C15-
C15-
C17-
C17-
C18--
C18--
C18--
C18--
C18--
C20--
C20--
C20--
C20--
C20--

'Hl 6V11
-H14
‘H23B™
-H25A
‘H30B™
'HZOI“
‘H30B™
‘H21*
“H24"
“H31A"
“H32"Y
-H22
“H25A"
'H28x“]
-“H28"
“H31A"
-H14
-H30C
‘H23B™
'H26"‘
‘H26™
-H30C
‘H31B™"
“H25A"
“H25C"
-“H28"
“H31A"
‘H31B"

2.8828
3.1074
3.1551
2.5181
3.4783
3.2629
3.3132
3.0235
2.7377
2.5782
2.6895
3.5160
2.9504
3.2506
3.4083
3.2236
3.4633
3.2328
3.2431
3.5786
3.3956
3.5885
3.4473
3.3893
3.5825
3.4623
3.5328
3.1030
2.8229
3.1691
3.2616
3.3790
3.5769
3.1200
3.1698
3.5967
3.4215
3.4544
3.5967
3.3114
3.1183
3.3953
3.3405
3.5090
3.2026
3.4007
3.5231
3.4456
3.3808
3.3255
3.0716
3.4321



C8---C28
C9---C13"
C9---C19"

C10-
Cl10--
Cll--
Cll--
Cll--
Cll--
Cl12--
Cl12--
Cl12--
Cl12--
Cl3--
Cl4--
Cl7--

C17-

C23--

035--

C18--

C20--

C21--

C10'
C32
C12
C32
C33
C38
C17
C17'
C18
Cc22'
C15
C19
C21
-C38'
C22
C19"
C25
-C30
C31
C33

_C20m
-C24"
-C31"
-Cl4
-C23"
C25
C30
-C29"
_C23vn
-C30"
-C30"
-08'
_C13vn
'C16v"
-07'
-C22
_C18vm
-C29"

‘C33
O71v
O3
O71v
.09v1
Ollx
C21*
28"
C20™
-C26"
08

2.753 (13)
3.366 (11)
3.094 (11)
3.529 (12)
3.306 (13)
2.949 (12)
3.315 (13)
3.300 (16)
3.453 (11)
2.860 (12)
2.839 (11)
3.591 (12)
3.132 (12)
2.781 (12)
3.192 (12)
2.823 (12)
3213 (11)
2.758 (12)
3.293 (12)
3.108 (13)
3.097 (13)
3.075 (13)
2.987 (17)
3.495 (11)
3.506 (12)
3.593 (13)
3.362 (10)
3.547 (10)
3.580 (11)
3.381 (12)
3.523 (10)
3.555 (11)
3.556 (11)
3.369 (11)
3211 (8)

3.513 (10)
3.548 (10)
3211 (8)

3.428 (10)
3.551 (10)
3.420 (12)
3.052 (16)
3.513 (10)
3.362 (10)
3.548 (10)
3.551 (10)
3.495 (11)
3.592 (14)
3.340 (13)
3.592 (14)
3.220 (13)
3.428 (10)

C21--
C21--
C21--
C22--
C22--
C22--
C22--
C23--
C23--
C25--
C25--
C25--
C25--
C25--
C26--
C26--
C26--
C26--
C27--
C28--
C28--
C28--
C29--
C29--
C30--
C30--
C31--
C31--
C31--
C33--
C38--
HI13--
HI13--
HI13--
HI13--
HI13--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H15--
H15--
H15--
H15--
H15--
H15--
H15--
H16--

S97

‘H26™
.H29Avm
‘H30C
‘H14
-H20™
-H27
‘H30C
“H29A"™
.H30Avm
'HZOXH
‘H31A"
‘H31B"
‘H31C"
‘H33B
“H21"
‘H31A"™
‘H31B"
“H32"Y
-H22
-H20™
-H27
‘H30C
‘H1 5x11
‘H21"
‘H23A"
‘H23B™
‘H1 8xm
‘H25B™
‘H25C™
-H25B
‘H14
_071V
‘H21%
-‘H24"
‘H31A"
‘H32"
03
‘Cl11
C17
‘C22
‘C38
‘H22
‘H33B
‘H38
06"
-C29"
_H21x1|1
‘H25A"
_H28xm
‘H29B"
‘H33C"
_071V

3.1118
3.2650
2.9080
3.0139
3.4019
3.2661
2.8829
3.5074
2.8395
3.4478
3.4510
3.1624
3.3425
3.3784
3.2109
2.9618
3.2292
3.2983
3.5933
3.2729
3.4768
2.6253
3.5244
3.2908
3.1409
3.5494
3.5364
2.9737
3.2228
3.3771
3.2627
2.8504
3.5097
3.5712
3.5785
2.9601
2.7963
3.4623
3.1183
3.0139
3.2627
2.9613
3.4854
2.6189
2.8829
3.5244
3.5900
3.0567
2.9357
3.1669
3.5410
2.7060



c22---
C23---
C23--
C24---
C25---
C25---
C26---
C26---
C26---
C28---
C28---
C28---
C29---
C29--
C30---
C30---
C30--
C30---
C30---
C31---
C31---
C31---
C33---
O1--
02--
02--
03--
03--
04--
05--
06--
06--
06--
07
07
07
07
08
08
08
08
09--
09--
09--
035--
035--
N36--
N36--
N36--
N36--
N36--
N36--

C30
O3Vlll
-05"
02Vll
03
c31"
c21*
C28*
c31"
C20"
C26"
C30
O4Xll
.09Vll
03
OSV]II
'06\”"
C22
C28
02Xll
C25X11
C26V11
035

‘HI8
‘H16
‘H25B
‘H33B
‘H38
‘HI5
“H22'
-H24
‘H33B
‘H33C
-H24
‘H32
‘H38
‘H38'
‘H14
‘H16
‘H16"
-H27
‘H25B
‘H25C
-H27

‘H13"
‘H25B
‘H14
‘H16
‘H23A
‘H23B
‘H25B
‘H25C

3.586 (12)
3.547 (10)
3.555 (11)
3.506 (12)
3.580 (11)
3.511 (14)
3.220 (13)
3.535 (13)
3.463 (14)
3.340 (13)
3.535 (13)
3.550 (13)
3.523 (10)
3.420 (12)
3.381 (12)
3.556 (11)
3.369 (11)
3.586 (12)
3.550 (13)
3.593 (13)
3.511 (14)
3.463 (14)
3.052 (16)
2.4705
2.7428
3.5105
3.5328
2.8554
2.4867
2.8304
3.1441
3.1312
2.7892
2.6041
2.7719
3.4088
2.3435
2.6662
3.4955
2.2740
2.6212
3.2395
2.8742
3.1261
2.9618
2.7808
2.7169
2.9348
2.7981
3.0925
2.6248
3.2257

H16--
H16--
H18--
H18--
H18--
H18--
H18--
H18--
H18--
H18--
H18--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H20--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H21--
H22--
H22--
H22--
H22--
H22--
H22--

S98

-C10"
-‘H24"
_O9V1
-C31 X1v
_H20111
‘H23B"
-H25C"
_H26111
‘H26™
‘H31B™
‘H33A™
_Ollx
_051)(
-C12"
-C22°
-C25"
-C28"
‘H18™
‘H25A"
‘H25C"
-H28"
‘H31A"
‘H31B"
_O4x1v
_035x1v
_C4X1V
-C13™
-C26™
_C29Vm
‘H13™
‘H1 5XIV
‘H26™
_H29Avm
_H29va
‘H30C
‘H33A™
08
-Cl4
C27
‘H14
‘H27
‘H30C
H23A---
H23A---
H23A---
H23A--
H23A--
H23A--
H23A--
H23B:-
H23B:-
H23B:-

O3Vlll
OSIV
C30V1H
“H29A"
'H30AV“‘
'H3OBVI"
“H30C™
. O 1 Vi

. 03\/111
'C8VI"

3.5825
2.9438
3.1074
3.5364
3.4954
3.1883
3.0878
3.0278
3.3675
2.5750
3.3732
2.6519
2.9748
3.1691
3.4019
3.4478
3.2729
3.4954
3.1108
2.8927
3.3926
3.5206
3.5216
2.8733
3.3132
3.4633
3.3790
3.2109
3.2908
3.5097
3.5900
3.2410
2.7972
3.0405
3.3079
3.4315
2.6511
3.5967
3.5933
2.9613
2.8900
3.2707
3.5762
2.6132
3.1409
3.4384
2.2943
3.2475
3.5540
3.2220
2.6894
3.3893



N37--
N37--
N37--
N37--
N37--
N37--
‘H16
‘H23A
‘H23B
‘H25B
‘H25C
‘H27
‘H13"
‘H16
‘H16"
‘H25B
‘H22'
‘H15
‘H26
‘H13
‘H16
‘H20
‘H21
‘H22
‘H38
‘H13"

C4--
C4--
C4--
C5--
C6--
C6--
C7-
C7-
C7-
C8--
C8--
C8--
C9--
C10--
C10--
C10--
C10--
C10--
Cl1--
Cl1--
Cl1--
Cl1--
Cl1--
Cl1--
Cl12--
Cl12--
Cl12--
C13--
C13--
Cl4--
Cl4--
C15--
Cl6--
Cl6--
C17--
C17--
C18--
C19--
C19--

‘H29A
‘H29B
‘H32
‘H33B
‘H33C
‘H38

-H24
-H32
‘H33B
-H38
-H38'
-H24
-H29A
-H29B
‘H33B
‘H33C
-H38
“H22'
-H38
-H38'
-H16
-H20
-H23A
-H23B
-H26
-HI13
‘H16"
-H18
-H28
-H28
-H14
-H16

2.7925
3.1033
2.6881
2.6350
3.2476
3.0970
2.9359
2.8355
3.0641
2.8993
3.2398
3.0941
3.0631
3.2701
3.1983
3.5332
3.3326
3.2978
3.2986
3.2482
3.2131
3.2413
3.2791
3.2386
3.1989
3.3072
2.6704
3.0699
3.4228
2.6273
2.5861
3.0840
2.8081
3.0590
2.8695
3.2447
3.2261
3.0694
3.2849
3.2145
2.7550
3.2658
3.3417
2.6235
3.2794
2.6614
2.9972
3.2637
3.2805
3.2537
2.9580
2.6272

H23B--
H23B--
H23B--
H23B--
H23B--
'02V11
'O9V“
'C3Vll
'C6v"
'C13V“
'Hl 3VII
'Hl 6VII
H25A---
H25A:---
H25A---
H25A---
H25A---
H25A--
H25A--
H25A--
H25A--
H25A--
H25B--
H25B--
H25B--
H25B--
H25B--
H25B--
H25B--
H25C:-
H25C:-
H25C:-
H25C:-
H25C:-
H25C:-
H25C:-
H25C:-
-C18™
-C18"
-C21*
‘H18™
‘H18"
‘H21*
‘H26™
‘H31A"
‘H31B"
‘H32"
‘C22
-C28
‘H22
‘H28

H24--
H24--
H24--
H24--
H24--
H24--
H24--

H26--
H26--
H26--
H26--
H26--
H26--
H26--
H26--
H26--
H26--
H27--
H27--
H27--
H27--

S99

. C] 1Vlll
. C 1 8Vlll
'C3OVI"
'Hl 8V1H
“H30A™™

03

06
Cl1
C15x11
C20xu
'Hle“
'HZOXH
‘H31A"
‘H33B
‘H33C
-C31"
‘C33
‘H31A"
‘H31B"
‘H31C"
‘H33B
‘H33C
_Olvm
_C20x1|
-C31"
‘H1 8V1u
_H20xu
‘H31A"
‘H31B"
‘H31C"
Ollx

3.5328
3.3405
3.5494
3.1883
2.6337
2.5824
3.1551
2.9504
3.5786
3.5769
3.5712
2.9438
2.9518
2.9999
3.1030
3.4215
3.4456
3.0567
3.1108
3.5533
3.1346
3.1926
2.9737
3.3771
2.9950
2.8407
2.5905
2.8224
3.2015
3.1709
3.3808
3.2228
3.0878
2.8927
3.2606
2.6372
3.2727
3.5013
3.5090
3.2026
3.1118
3.0278
3.3675
3.2410
3.1030
3.3469
3.1721
3.1980
3.2661
3.4768
2.8900
3.2842



C19--
C19-
C19--
C20--
C21--
C22--
C22--
C23--
C23--
C23--
C23--
C23--
C24--
C24--
C24--
C24--
C24--
C24--
C25--
C25--
C25--
C25--
C25--
C26--
C27--
C27--
C27--
C27--
C27--
C27--
C28--
C29--
C29--
C29--
C29--
C29--
C30--
C30--
C30--
C30--
C30--
C31--
C31--
C31--
C31--
C31--
C32--
C32--
C33--
C33--
C33--
C33--

‘H16"
-H25B
-H27
-HI13
-H22
-H21
-H38
-H14
-H25B
-H25C
-H30B
-H30C
‘H31A
-H31B
‘H31C
‘H33A
‘H33B
‘H33C
-H23B
-H27
‘H30A
-H30B
-H30C
-HI5
-H25A
-H25B
-H25C
‘H30A
-H30B
-H30C
-H18
‘H31A
‘H31C
-H32
‘H33B
‘H33C
-H23B
-H25A
-H25B
-H25C
-H27
-H24
-H29B
‘H33A
‘H33B
‘H33C
-H29A
-H29B
-H24
-H29B
-H31A
-H31B

2.5480
3.2248
2.6840
3.2641
3.2532
3.2625
2.7539
3.4161
3.3955
2.7807
2.7567
3.3936
2.6089
3.3143
2.7163
3.2892
2.6485
2.6485
2.9786
3.3723
2.6760
2.7436
3.3570
3.2829
3.3579
2.7177
2.7179
3.3348
2.6776
2.6775
3.2526
3.3231
2.7928
3.3668
3.2743
2.6417
2.7246
2.6845
3.3585
2.7325
2.6755
2.6206
2.7028
2.5717
3.2728
2.6445
3.3000
2.5529
3.2886
2.8319
3.2533
2.6329

H28--
H28--
H28--
H28--
H28--
H28--
H28--
H28--

H29A---
H29A---
H29A---
H29A---
H29A---
H29A--
H29A--
H29A--
H29A--
H29A--
H29B--
H29B--
H29B--
H29B--
H29B--
H29B--
H30A---
H30A:---
H30A---
H30A:---
H30A--
H30A--
H30A--
H30B:-
H30B:-
H30B:-
H30B:-
H30B:-
H30B:-
H30B:-
H30B:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H30C:-
H31A--
H31A:---

S100

-C1 5x1v
-C15™
-C20™
‘H1 5XIV
-H20™
‘H27
-H28"
‘H30C

02Vll
09Vll
C3V11
21"
23"
H21"
“H23A"™
“H30A"
“H30B"
“H30C"
'O4XH
-035™
'C4X"
'C7X"
H15™
H21"
03
OSV]II
09Vl
c23"
“H23A"
‘H23B"
'H29AV“‘
. O 1 Vi
'03\/111
'05\/111
'O6V‘11

. C] 1Vlll

. C 1 2Vlll
“H23A"
'H29AVI"
'O6V‘11
-C17
-C18
-C21
-C22
-C28
‘H21
‘H22
“H23A"
“H28
'H29AVI"
'02Vll
C6V11

3.4544
3.5967
3.3255
2.9357
3.3926
3.2842
3.5764
2.8932
3.3299
2.5181
3.2506
3.2650
3.5074
2.7972
3.4384
3.5700
3.4851
3.1933
2.6528
3.0235
3.2328
3.5885
3.1669
3.0405
2.7212
3.2590
3.4783
2.8395
2.2943
2.6337
3.5700
3.3367
2.6963
2.9457
2.8462
2.8229
3.2616
3.2475
3.4851
3.0368
3.3953
3.4007
2.9080
2.8829
2.6253
3.3079
3.2707
3.5540
2.8932
3.1933
3.2457
3.3956



C33--
C38--
C38--
H13--
H13--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H15--
H16--
H18--
H20--
H21--
H22--
H22--

H24--
H24--
H24--
H24--
H24--
H24--
H24--
H24--

‘H31C
-H22
-H38'
‘H16
‘H26
‘H23B
‘H25A
‘H25B
‘H25C
-H27
‘H30A
‘H30B
‘H30C
-H20
‘H16"
‘H21
‘H26
‘H28
‘H28
‘H38
H23A--
H23A--
H23B--
H23B--
H23B--
H23B--
H23B--
H23B--
‘H29A
‘H29B
‘H31A
‘H31B
‘H31C
‘H32
‘H33B
‘H33C
H25A--
H25A--
H25A--
H25B--
H25C:-
H25C:--
H29A--
H29B--
H29B--
H29B--
H29B--
H29B--
H29B--

-H27

-H30B
‘H25B
‘H25C
-H27

‘H30A
‘H30B
‘H30C

‘H30A
-H30B
-H30C
‘H30A
‘H30A
H30B
H30A

H30B

H30C

‘H31C
‘H31A
‘H31B
‘H31C
‘H32

‘H33A
‘H33B

2.6329
2.6775
2.9801
2.6709
2.3280
3.5784
2.3600
2.3446
2.8584
2.3302
2.3718
2.8616
2.3413
2.3357
3.5748
2.3709
2.3634
2.3363
2.3107
2.6681
2.2195
3.2808
3.5017
2.4530
2.6556
3.5342
2.1205
3.1637
2.2256
2.6419
2.3703
3.4952
2.9698
2.3431
3.5446
3.5432
2.4727
3.0117
3.5627
3.5629
2.9822
2.5970
3.5675
2.9667
2.4848
3.3150
3.1045
3.5406
2.1488
3.5160
3.5924
3.3594

H31A:---
H31A:---
H31A--
H31A:---
H31A:---
H31A:---
H31A--
H31A--
H31A--
H31A--
H31A--
H31A--
H31A--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31B--
H31C:-
H31C:-
H31C:-
H31C:-
H31C:-
H31C:-
H31C:-
H31C:-

C7V11
C 1 3V11

'CISV“

C20V11
C25X11
C26V11

HI13™
“H20"™
“H25A™
“H25B™"
H25C™
“H26"
H33C™
'02X11
'09X11
'C3X"

. C 1 8Xlll
-C20™
-C25™
-C26™
'Hl 8X1H
“H20"™
“H25B™
H25C
'H26V“
'02X11
'O4XH
-035™
'C3X"
'C4X"
-C25™
“H25B™
H25C™

H32---C13™
H32---C26™"
H32---H13"™
H32---H26"

H33A---
H33A---
H33A--
H33A--
H33B:--
H33B:-
H33B:-
H33B:-
H33B:-
H33C:-
H33C:-
H33C:-
H33C:-
H33C:-
H33C:-

S101

02"
035

'Hl 8X1]l
'H2 1 X1

035

-C25
‘H14
“H25A
‘H25B
'02X11
'O4XH
-035
H15™
“H25A
‘H25B

3.4473
3.1200
3.3114
3.0716
3.4510
2.9618
3.5785
3.5206
3.5533
2.9950
3.2606
3.3469
3.3887
3.4435
3.2629
3.4083
3.5231
3.4321
3.1624
3.2292
2.5750
3.5216
2.8407
2.6372
3.1721
2.9366
3.4729
2.7377
3.2236
3.2431
3.3425
2.5905
3.2727
3.1698
3.2983
2.9601
3.1980
3.4129
2.5782
3.3732
3.4315
2.6895
3.3784
3.4854
3.1346
2.8224
3.0556
3.5801
3.5160
3.5410
3.1926
3.2015



H29B---H33C
H31A---H32
H31A---H33A

C8—01—C12
C4—04—C7
C11—06—C29
C3—09—C23
C3—N36—C19
C3—N36—C27
C19—N36—C27
C10—N37—Cl11
C10—N37—C24
Cl11—N37—C24
02—C3—09
02—C3—N36
09—C3—N36
04—C4—035
04—C4—C9
035—C4—C9
C10—C5—C12
C10—C5—C38
C10—C5—C38'
C12—C5—C38
C12—C5—C38'
C38—C5—C38'
C7—C6—C13
C7—C6—C16
C13—C6—C16
04—C7—C6
04—C7—C15
C6—C7—Cl15
01—C8—C17
01—C8—C18
C17—C8—C18
C4—C9—C16
C4—C9—Cl16"
C4—C9—C19
C16—C9—C16"
Cl16—C9—C19
C16"—C9—C19
O07—C10—N37
07—C10—C5
N37—C10—C5
03—C11—06
03—C11—N37
06—C11—N37
01—C12—05
01—C12—C5
05—C12—C5
C6—C13—C26
C25—C14—C27

2.2753
2.3555
3.4652

121.9 (6)
120.9 (6)
108.2 (6)
110.0 (6)
125.9 (7)
112.0 (6)
122.1 (7)
125.5 (7)
123.5 (7)
110.7 (7)
123.3 (7)
128.5 (7)
108.2 (7)
116.6 (7)
119.4 (7)
123.7 (7)
109.8 (6)
115.4 (6)
111.2 (6)
117.6 (6)
111.5 (6)
89.7 (6)

116.4 (8)
122.6 (8)
120.8 (7)
122.7 (7)
114.2 (7)
123.0 (8)
123.3 (7)
114.5 (7)
122.1 (8)
118.4 (6)
114.7 (6)
109.4 (6)
90.1 (6)

113.0 (7)
110.0 (6)
118.0 (8)
122.6 (7)
119.4 (7)
122.2 (7)
127.9 (7)
109.9 (7)
118.1 (7)
119.8 (7)
122.0 (8)
122.1 (8)
112.1 (7)

H33C---H31A"
H38---08
H38---H14

C24—C32—C31
C24—C32—C33
C31—C32—C33
C5—C38—C5'
C5—C38—C17
C5'—C38—C17
C6—CI13—H13
C26—C13—H]13
C25—Cl14—H14
C27—Cl14—H14
C30—C14—H14
C7—CI15—H15
C20—C15—HI15
C6—Cl16—H16
C9—Cl16—H16
C9"—C16—H16
C8—CI18—HI18
C21—C18—HI18
C15—C20—H20
C26—C20—H20
C18—C21—H21
C28—C21—H21
C17—C22—H?22
C28—C22—H?22
09—C23—H23A
09—C23—H23B
C27—C23—H23A
C27—C23—H23B
H23A—C23—H23B
N37—C24—H24
C29—C24—H24
C32—C24—H24
C14—C25—H25A
C14—C25—H25B
C14—C25—H25C
H25A—C25—H25B
H25A—C25—H25C
H25B—C25—H25C
C13—C26—H26
C20—C26—H?26
N36—C27—H27
C14—C27—H27
C23—C27—H27
C21—C28—H28
C22—C28—H?28
06—C29—H29A
06—C29—H29B
C24—C29—H29A
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3.3887
2.8828
2.6189

109.7 (10)
114.1 (10)
1113 (11)
89.0 (6)
113.9 (6)
116.1 (6)
118.948
118.948
107.884
107.884
107.880
120.454
120.461
112.437
112.449
112.438
119.907
119.903
119.791
119.797
120.957
120.966
119.407
119.400
110.717
110.710
110.718
110.714
108.815
109.405
109.412
109.410
109.475
109.461
109.475
109.476
109.464
109.476
120.500
120.499
108.936
108.943
108.938
119.415
119.417
110.680
110.683
110.682



C25—C14—C30
C27—C14—C30
C7—C15—C20
C6—C16—C9
C6—C16—C9"
C9—C16—C9"
C8—C17—C22
C8—C17—C38
C22—C17—C38
C8—C18—C21
08—C19—N36
08—C19—C9
N36—C19—C9
C15—C20—C26
C18—C21—C28
C17—C22—C28
09—C23—C27
N37—C24—C29
N37—C24—C32
C29—C24—C32
C13—C26—C20
N36—C27—C14
N36—C27—C23
C14—C27—C23
C21—C28—C22
06—C29—C24

C8—01—C12—05
C8—0O1—C12—C5
C12—01—C8—C17
C12—01—C8—C18
C4—04—C7—C6
C4—04—C7—C15
C7—04—C4—035
C7—04—C4—C9

C11—06—C29—C24

C29—06—C11—03

C29—06—C11—N37

C3—09—C23—C27
C23—09—C3—02

C23—09—C3—N36
C3—N36—C19—08
C3—N36—C19—C9
C19—N36—C3—02
C19—N36—C3—09

C3—N36—C27—C14
C3—N36—C27—C23

C27—N36—C3—02
C27—N36—C3—09

C19—N36—C27—C14
C19—N36—C27—C23
C27—N36—C19—08

111.1(7)
109.7 (7)
119.1 (8)
112.5 (7)
116.8 (7)
88.0 (6)

117.2 (7)
121.8 (7)
121.0 (7)
120.2 (8)
119.7 (7)
120.8 (7)
119.5 (7)
120.4 (9)
118.1 (8)
121.2 (8)
105.1 (6)
100.3 (7)
114.1 (8)
113.8 (8)
119.0 (8)
113.2 (7)
99.5 (6)

116.8 (7)
121.2 (9)
105.3 (7)

169.4 (6)
-15.1 (10)
7.5 (11)
-171.1 (6)
7.4 (11)
169.4 (6)
-167.8 (6)
18.7 (10)
20.8 (8)
170.6 (7)
8.9 (8)
19.3 (8)
172.0 (7)
7.5 (8)
-177.8 (7)
1.7 (12)
6.0 (14)
173.4 (7)
-105.9 (7)
18.8 (8)
172.4 (8)
8.2 (9)
72.6 (9)
-162.7 (7)
3.9 (12)

C24—C29—H29B
H29A—C29—H29B
C14—C30—H30A
C14—C30—H30B
C14—C30—H30C
H30A—C30—H30B
H30A—C30—H30C
H30B—C30—H30C
C32—C31—H31A
C32—C31—H31B
C32—C31—H31C
H31A—C31—H31B
H31A—C31—H31C
H31B—C31—H3IC
C24—C32—H32
C31—C32—H32
C33—C32—H32
C32—C33—H33A
C32—C33—H33B
C32—C33—H33C
H33A—C33—H33B
H33A—C33—H33C
H33B—C33—H33C
C5—C38—H38
C5'—C38—H38
C17—C38—H38

C38—C5—C38—C5'

C38—C5—C38—C17'

C38'—C5—C38—C5'

C38'—C5—C38—C17

C7—C6—C13—C26
C13—C6—C7—04
C13—C6—C7—CI15
C7—C6—C16—C9
C7—C6—C16—C9"
Cl16—C6—C7—04
Cl16—C6—C7—CI15
C13—C6—C16—C9
C13—C6—C16—C9"
C16—C6—C13—C26
04—C7—C15—C20
C6—C7—C15—C20
01—C8—C17—C22
01—C8—C17—C38
01—C8—C18—C21
C17—C8—C18—C21
C18—C8—C17—C22
C18—C8—C17—C38
C4—C9—C16—C6
C4—C9—C16—C9"
C4—C9—C16"—C6"

S103

110.687
108.795
109.474
109.476
109.475
109.456
109.476
109.471
109.474
109.465
109.465
109.477
109.477
109.469
107.129
107.125
107.134
109.465
109.469
109.478
109.462
109.482
109.472
111.985
111.981
111.989

12.0 (5)
-104.3 (6)
-11.6 (5)
106.7 (6)
0.8 (12)
176.0 (7)
0.5 (12)
4.0 (11)
-103.6 (9)
0.0 (12)
-176.5 (7)
-179.8 (7)
80.5 (9)
176.9 (7)
-177.4 (6)
0.5 (13)
-178.8 (6)
0.1(12)
178.2 (6)
0.4 (12)
0.2 (11)
178.6 (7)
14.6 (9)
132.8 (6)
21.5(9)



C27—N36—C19—C9 -176.6 (6) C4—C9—C16"—C9" -135.9 (6)
C10—N37—C11—O03 -12.9 (14) C4—C9—C19—08 -117.9 (8)
C10—N37—C11—06 166.7 (7) C4—C9—C19—N36 62.6 (9)
Cl11—N37—C10—O07 178.9 (7) C16—C9—C16"—C6" 100.1 (6)
C11—N37—C10—C5 2.5(12) C16—C9—C16"—C9" 143 (5)
C10—N37—C24—C29  -155.1(7) C16"—C9—C16—C6 -103.9 (6)
C10—N37—C24—C32 82.9 (10) C16"—C9—C16—C9" 14.4 (5)
C24—N37—C10—07 7.9 (12) C16—C9—C19—08 108.0 (8)
C24—N37—C10—C5 170.7 (7) C16—C9—C19—N36 715 (9)
C11—N37—C24—C29 19.0 (9) C19—C9—C16—C6 144.2 (6)
Cl11—N37—C24—C32 -103.1 (8) C19—C9—C16—C9" 97.5 (6)
C24—N37—C11—O03 173.2 (8) C16™—C9—C19—08 8.9 (10)
C24—N37—C11—06 7.2 (9) C16"—C9—C19—N36 -170.6 (6)
04—C4—C9—Cl6 22.5 (10) C19—C9—C16"—C6" -145.4 (6)
04— C4—C9—C16" 82.1 (8) C19—C9—C16"—C9" 100.3 (6)
04—C4—C9—C19 -153.7 (6) C6—C13—C26—C20 0.0 (12)
035—C4—C9—C16 164.5 (7) C25—Cl14—C27—N36  54.4(9)
035—C4—C9—C16" 91.0 (9) C25—Cl14—C27—C23 -60.3 (9)
035—C4—C9—C19 33.2(10) C30—C14—C27—N36 178.4 (6)
C10—C5—C12—Ol 149.8 (7) C30—Cl14—C27—C23 63.7 (8)
C10—C5—C12—05 -34.9 (10) C7—C15—C20—C26 1.3 (14)
C12—C5—C10—07 123.1 (8) C8—C17—C22—C28 0.1(11)
C12—C5—C10—N37 -55.4(9) C8—C17—C38—C5 0.4 (10)
C10—C5—C38—C5' 101.9 (6) C8—C17—C38—C5' 101.8 (8)
C10—C5—C38—C17 -139.9 (6) C22—C17—C38—C5 179.3 (6)
C38—C5—C10—07 -101.1 (9) C22—C17—C38—C5' -79.4 (9)
C38—C5—C10—N37 80.4 (9) C38—C17—C22—C28 -178.8 (6)
C10—C5—C38—C5' -105.3 (6) C8—C18—C21—C28 1.2 (12)
C10—C5—C38—C17' 138.4 (6) C15—C20—C26—C13 1.1 (14)
C38'—C5—C10—07 -0.7 (10) C18—C21—C28—C22 1.3 (13)
(38— C5—C10—N37 -179.3 (6) C17—C22—C28—C21 0.7 (12)
C12—C5—C38—C5' -125.8 (6) 09— C23—C27—N36 21.8(7)
C12—C5—C38—C17 7.6 (9) 09— C23—C27—Cl4 100.4 (7)
C38—C5—C12—Ol 15.1 (10) N37—C24—C29—06 232 (8)
C38—C5—C12—05 -169.7 (7) N37—C24—C32—C31 1771 (7)
Cl12—C5—C38—C5' 131.8 (6) N37—C24—C32—C33 57.2(10)
Cl2—C5—C38—CI17' 15.5 (9) C29—C24—C32—C31 68.6 (10)
(38— C5—C12—0l -86.5 (8) C29—C24—C32—C33 57.1(11)
C38'—C5—C12—05 88.8 (9) C32—C24—C29—06 99.1 (9)

Symmetry codes: (i) -x+1, -y+1, z; (ii) -x+1, -y+2, z;  (iii) x, y-1, z+1;  (iv) x, y+1,z; (V) -x+3/2, y+1/2, -z; (Vi)
-x+3/2, y-1/2, -z+1;  (vil) x, y-1, z;  (viii) -x+3/2, y+1/2, -z+1;  (ix) x, y+1, z-1; (X) -x+1, -y+2, z-1; (xi) -x+1, -p+2,
z+1;  (xil) -x+3/2, y-1/2, -z;  (xiii) x, y, z-1;  (Xiv) x, y, z+1; (XV) -x+1, -p+3, z.

Document origin: publCIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].
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syn-HT 2CE

Crystal data
C4oH29CI3N20 1

M, = 804.00
Orthorhombic, P212|21
a=10.620 (5) A
b=15369 (6) A
c=21.972(9) A
V=3586(3) A’

Data collection

17425 measured reflections

6314 independent reflections

3951 reflections with 7> 2s(/)
Ring = 0.106

Refinement
Refinement on F~

Least-squares matrix: full

R[F* > 2s(F%)] = 0.096
wR(F%) = 0.301
$=1.07

6314 reflections

506 parameters
0 restraints

Hydrogen site location: inferred from neighbouring sites

Special details

Z=4

F(000) = 1656

Dy =1.489 Mg m™

Mo Ka radiation, 1 = 0.71073 A
m=0.32mm"

T=296 K

Qonax = 25.1°, 1.6°
h=-12®12
k=-16®18

[=-26®24

qmin =

H-atom parameters constrained

w = [s*(F,’) + (0.1674P)* + 5.378P]
+2F )3

(D/8)max < 0.001

Dpmax = 0.62 ¢ A~

Dpumin =-0.55 ¢ A~

Extinction - C(')rrectio_{l/ E;
Fc =kFc[1+0.001xFc"T°/sin(2q)]
Extinction coefficient: 0.020 (4)

Absolute structure: Flack x determined using 1261
quotients [(I+)-(I- )]/[(I+)+(I )]  (Parsons and Flack
(2004), Acta Cryst. A60, s61).

Absolute structure parameter: -0.02 (8)

where P = (F,”

SHELXL,

Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full
covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and
torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2) for (p212121 a)

x y
Cl01 0.6939 (4) 0.1918 (2)
Cl102 0.8089 (4) 0.3552 (2)
Cl103 0.9564 (4) 0.1990 (2)
0004 0.8981 (9) 0.5305 (5)
0005 1.0319 (10) 0.4834 (6)
0006 0.7458 (10) 0.4661 (6)

z Uiso*/Ueq
0.8074 (2) 0.0529 (11)
0.8394 (2) 0.0546 (11)
0.8417 (2) 0.0538 (11)
0.5295 (4) 0.034 (2)
0.4628 (4) 0.037 (2)
0.4271 (5) 0.041 (2)
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0007
0008
0009
O00A
000B
000C
000D
NOOE
Cl
HIA
C00G
NOOH
C001
C00J
CO0K
COOL
HOO0A
COOM
COON
HO00B
C000
HO00C
COooP
C00Q
HO0D
COOR
C00S
HOOE
CooT
HOOF
coou
HO00G
coov
HOOH
Coow
HO0I
C00X
Co0Y
C00Z
C010
CO011
C012
HO1A
HO1B
C013
HO1C
C014
C015
HO1D
HO1E
C016
HO1F
C017
C018
HO1G
C019
HO1H

0.9756 (10)
0.7880 (10)
0.9667 (10)
0.9838 (10)
0.8439 (8)
0.7437 (9)
0.7024 (9)
0.8721 (11)
0.7465 (14)
0.6705
0.7958 (15)
0.8638 (11)
0.8338 (13)
0.9474 (14)
0.8328 (13)
1.1351 (13)
1.1804
0.9207 (14)
1.1865 (15)
1.2631
1.1245 (14)
1.1605
1.0161 (12)
0.9614 (13)
1.0191
0.7901 (13)
0.7691 (15)
0.7109
0.8986 (13)
0.9879
0.5710 (14)
0.4971
0.8460 (14)
0.7569
0.6115 (14)
0.5639
0.8093 (13)
0.7210 (13)
0.9002 (13)
0.7884 (12)
0.9414 (14)
0.8718 (15)
0.9490
0.8331
0.7702 (12)
0.7085
0.9085 (13)
0.8161 (14)
0.8373
0.7283
0.6385 (15)
0.6107
0.9581 (13)
1.0069 (14)
0.9630
0.7817 (18)
0.7056

0.2529 (6)
0.4438 (6)
0.0656 (3)
0.2106 (6)
0.3642 (6)
0.1835 (6)
0.2650 (6)
0.3527 (7)
0.2108 (8)
0.2379
0.4265 (9)
0.1352 (7)
0.1984 (8)
0.4666 (8)
0.2938 (8)
0.4244 (8)
0.4119
0.3227 (8)
0.4805 (10)
0.5079
0.4951 (8)
0.5304
0.3867 (7)
0.3277 (7)
0.2809
0.3039 (8)
0.1840 (8)
0.1972
0.3121 (8)
0.2962
0.5163 (10)
0.5157
0.0438 (8)
0.0320
0.4403 (8)
0.3897
0.2017 (8)
0.4405 (8)
0.3742 (8)
0.5189 (8)
0.1418 (9)
0.3893 (9)
0.4202
0.3704
0.3622 (8)
0.3352
-0.0757 (8)
0.2321 (8)
0.1868
0.2474
0.5892 (9)
0.6384
0.4038 (8)
0.4570 (9)
0.4679
-0.1873 (12)
-0.2039
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0.4485 (4)
0.3288 (4)
0.6654 (5)
0.6637 (5)
0.6806 (4)
0.5174 (5)
0.6662 (4)
0.3949 (5)
0.2162 (6)
0.2254
0.3873 (6)
0.5940 (5)
0.2613 (6)
0.4966 (7)
0.5822 (6)
0.6006 (7)
0.5655
0.4480 (6)
0.6442 (7)
0.6367
0.6974 (7)
0.7270
0.6092 (6)
0.5623 (6)
0.5506
0.6450 (6)
0.1580 (7)
0.1278
0.3364 (6)
0.3339
0.6293 (6)
0.6520
0.5774 (6)
0.5693
0.5997 (6)
0.6025
0.5606 (6)
0.5665 (6)
0.5059 (6)
0.5630 (6)
0.6431 (6)
0.2955 (6)
0.2860
0.2578
0.5360 (6)
0.5088
0.5066 (7)
0.3246 (6)
0.3535
0.3306
0.6250 (7)
0.6456
0.6645 (6)
0.7078 (6)
0.7436
0.4651 (9)
0.4477

0.039 (2)
0.039 (2)
0.039 (2)
0.042 (2)
0.036 (2)
0.038 (2)
0.039 (2)
0.035 (3)
0.033 (3)
0.040*
0.035 (3)
0.035 (3)
0.031 (3)
0.034 (3)
0.028 (3)
0.033 (3)
0.040*
0.033 (3)
0.042 (4)
0.051%
0.036 (3)
0.043*
0.025 (3)
0.029 (3)
0.035*
0.031 (3)
0.043 (4)
0.052*
0.032 (3)
0.039*
0.039 (3)
0.047*
0.031 (3)
0.037*
0.034 (3)
0.041%
0.030 (3)
0.031 (3)
0.028 (3)
0.032 (3)
0.036 (3)
0.037 (3)
0.044*
0.044*
0.029 (3)
0.035*
0.034 (3)
0.030 (3)
0.037*
0.037*
0.044 (4)
0.053*
0.031 (3)
0.035 (3)
0.042%
0.064 (5)
0.077*



CO1A
HOIT
C01B
HO1J
Co1C
HOIK
HOIL
C01D
HOIM
COIE
HOIN
HO10
COIF
HOIP
CO1G
HO1Q
COlH
HOIR
CO11
HO1S
Co1J
HOIT
CO1K
HOIU

Atomic displacement parameters (4

Cl01
Cl102
Cl03
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
NOOE
Cl
C00G
NOOH
C00I
C00J
COOK
COOL
COOM
COON
C000
COOP
C00Q
COOR
C00S
CO0T

0.9466 (15)

1.0093

0.7455 (14)

0.7893

0.8860 (16)

0.8134
0.9315
0.876 (2)
0.8630

0.9251 (14)

1.0130
0.9028

0.7971 (16)

0.7302

0.8745 (16)

0.8868
0.986 (2)
1.0518

0.8366 (18)

0.8607

0.9619 (17)

1.0339
1.002 (2)
1.0794

Ull
0.063 (3)
0.071 (3)
0.056 (2)
0.043 (6)
0.048 (6)
0.048 (6)
0.055 (6)
0.058 (7)
0.046 (6)
0.055 (7)
0.030 (5)
0.039 (6)
0.039 (6)
0.046 (7)
0.043 (8)
0.046 (9)
0.047 (7)
0.045 (8)
0.035 (8)
0.041 (8)
0.032 (8)
0.042 (8)
0.036 (8)
0.048 (9)
0.030 (7)
0.038 (8)
0.043 (8)
0.057 (10)
0.043 (8)

U
0.0325 (19)
0.0324 (18)
0.038 (2)
0.015 (4)
0.030 (5)
0.026 (5)
0.022 (5)
0.027 (5)
0.024 (5)
0.017 (4)
0.039 (5)
0.028 (5)
0.035 (5)
0.030 (6)
0.018 (6)
0.027 (7)
0.020 (6)
0.021 (6)
0.023 (7)
0.013 (6)
0.021 (6)
0.020 (7)
0.047 (9)
0.017 (6)
0.016 (6)
0.016 (6)
0.015 (6)
0.017 (6)
0.028 (7)

0.1536 (9)
0.1451
0.5946 (8)
0.6468
0.0016 (9)
0.0111
-0.0520
-0.2477 (10)
-0.3052
0.0185 (9)
0.0290
0.0548
-0.1029 (9)
-0.0640
0.1384 (9)
0.1180
-0.2223 (11)
-0.2619
0.2526 (10)
0.2616
0.1235 (10)
0.0918
-0.1372 (12)
-0.1206

%) for (p212121 _a)
2L UJ)

0.063 (3)
0.061 (3)
0.068 (3)
0.044 (6)
0.034 (5)
0.049 (6)
0.041 (6)
0.031 (6)
0.046 (6)
0.053 (6)
0.040 (6)
0.047 (6)
0.042 (6)
0.029 (6)
0.038 (8)
0.033 (8)
0.036 (7)
0.029 (7)
0.043 (9)
0.029 (7)
0.046 (9)
0.039 (8)
0.044 (9)
0.043 (9)
0.030 (7)
0.033 (7)
0.036 (8)
0.057 (10)
0.025 (7)
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0.2455 (7)
0.2745
0.5921 (6)
0.5887
0.6366 (7)
0.6620
0.6290
0.4713 (7)
0.4596
0.5239 (7)
0.5333
0.4894
0.4838 (6)
0.4808
0.1431 (8)
0.1037

0.4944 (10)

0.4984
0.8055 (8)
0.7629
0.1877 (8)
0.1783
0.5124 (9)
0.5290

UIL
0.0024 (19)
-0.007 (2)
-0.0039 (18)
0.001 (4)
-0.006 (5)
0.009 (5)
0.006 (5)
0.001 (5)
-0.004 (4)
-0.003 (4)
-0.007 (4)
0.001 (4)
-0.010 (5)
0.003 (5)
0.005 (6)
-0.008 (7)
-0.005 (5)
-0.010 (6)
-0.003 (6)
0.003 (5)
0.000 (6)
-0.005 (6)
-0.014 (7)
-0.005 (6)
-0.004 (5)
-0.003 (5)
-0.010 (6)
-0.010 (7)
0.005 (6)

Ul)

20.014 (2)
-0.001 (2)
-0.001 (2)
0.001 (5)
0.004 (5)
0.000 (5)
-0.001 (5)
0.004 (5)
-0.013 (5)
-0.015 (5)
-0.001 (4)
0.011 (5)
0.000 (5)
0.002 (5)
-0.010 (7)
0.001 (7)
0.003 (6)
-0.001 (6)
-0.001 (7)
-0.003 (6)
0.006 (7)
0.003 (6)
0.000 (7)
-0.002 (7)
-0.004 (6)
-0.002 (6)
-0.005 (6)
-0.010 (8)
0.005 (6)

0.041 (4)
0.036 (3)

0.043 (4)

0.055 (5)

0.039 (4)

0.042 (4)
0.047 (4)
0.080 (7)
0.053 (4)
0.049 (4)

0.069 (6)

UAD

0.0050 (18)
0.0001 (18)
0.0075 (19)
0.004 (4)
0.007 (4)
-0.003 (4)
-0.005 (4)
0.000 (4)
0.004 (4)
0.003 (4)
-0.007 (4)
-0.003 (4)
0.006 (4)
0.003 (5)
-0.008 (6)
0.005 (6)
-0.001 (5)
0.007 (5)
-0.005 (6)
-0.002 (5)
-0.005 (6)
-0.001 (6)
-0.003 (7)
-0.001 (6)
0.004 (5)
-0.006 (5)
0.002 (5)
-0.002 (7)
-0.006 (6)



CO0U 0.029 (8) 0.051 (9) 0.037 (8) -0.001 (7) 0.005 (6) -0.006 (7)

coov 0.039 (8) 0.013 (6) 0.040 (8) -0.003 (5) 0.004 (6) 0.002 (5)
COoOwW 0.040 (9) 0.020 (7) 0.041 (8) -0.002 (6) 0.000 (7) 0.007 (6)
C00X 0.034 (7) 0.025 (6) 0.032 (7) 0.000 (6) 0.000 (6) 0.004 (6)
Ccooy 0.037 (8) 0.013 (6) 0.042 (8) 0.006 (5) 0.005 (6) 0.000 (5)
C00Z 0.037 (8) 0.022 (6) 0.025 (7) -0.004 (6) -0.004 (6) 0.009 (5)
C010 0.026 (7) 0.025 (7) 0.044 (8) 0.003 (6) 0.002 (6) -0.002 (6)
C011 0.043 (9) 0.031 (8) 0.033 (8) 0.005 (7) -0.008 (6) -0.001 (6)
C012 0.047 (9) 0.033 (8) 0.032 (8) -0.001 (6) -0.001 (7) -0.001 (6)
C013 0.030 (7) 0.032 (7) 0.027 (7) -0.001 (6) -0.008 (6) 0.003 (5)
Co014 0.032 (8) 0.024 (6) 0.048 (9) 0.000 (6) -0.001 (7) 0.000 (6)
C015 0.043 (8) 0.021 (6) 0.027 (7) -0.001 (6) 0.002 (6) 0.005 (5)
C016 0.049 (10) 0.023 (7) 0.060 (10) 0.004 (7) 0.002 (8) -0.009 (7)
Co17 0.032 (7) 0.029 (7) 0.030 (7) -0.006 (6) -0.002 (6) 0.005 (6)
C018 0.047 (9) 0.033 (7) 0.025 (7) 0.005 (6) -0.005 (6) -0.005 (6)
C019 0.056 (11) 0.056 (11) 0.081 (13) -0.017 (9) 0.021 (10) -0.029 (9)
CO1A 0.046 (9) 0.024 (7) 0.051 (9) -0.002 (7) 0.001 (7) 0.008 (6)
C01B 0.048 (9) 0.018 (6) 0.043 (8) -0.002 (6) 0.004 (7) -0.008 (6)
Co1C 0.061 (11) 0.026 (7) 0.043 (9) -0.004 (7) -0.003 (7) 0.000 (6)
C01D 0.101 (15) 0.018 (7) 0.046 (9) 0.004 (9) 0.007 (10) 0.004 (7)
CO1E 0.043 (9) 0.027 (7) 0.047 (9) -0.003 (6) 0.008 (7) -0.009 (6)
CO1F 0.050 (10) 0.035 (8) 0.041 (9) 0.013 (7) 0.005 (7) -0.009 (6)
C01G 0.061 (11) 0.021 (7) 0.059 (10) -0.005 (7) 0.007 (9) 0.000 (7)
CO1H 0.099 (17) 0.043 (10) 0.099 (16) 0.036 (11) -0.040 (13) -0.029 (10)
CO1I 0.079 (12) 0.043 (9) 0.038 (9) -0.005 (9) -0.005 (8) 0.011 (7)
Co1J 0.055 (10) 0.036 (8) 0.055 (10) -0.003 (8) 0.011 (9) -0.009 (7)
CO1K 0.072 (13) 0.055 (11) 0.081 (13) 0.027 (10) -0.016 (10) -0.025 (10)
Geometric parameters (A, °) for (p212121 a)

Cl01—CO011 1.781 (19) C00T—C012 1.516 (19)
C102—CO011 1.769 (17) C00T—CO015 1.532 (18)
Cl103—CO011 1.711 (18) CO0T—HOOF 0.9800

0004—C00J 1.327 (16) C00U—CO016 1.33(2)

0004—C010 1.390 (16) C00U—CO0W 1.41(2)

0005—C00J 1.192 (16) CO00U—HO00G 0.9300

0006—C00G 1.190 (17) CO00V—CO1E 1.498 (19)
0007—C00M 1.222 (15) coov—Col1cC 1.51(2)

0008—C00G 1.315 (16) CO00V—HO0H 0.9800

0008—C012 1.424 (16) COOW—CO00Y 1.372 (19)
0009—CO011 1.298 (16) COOW—HO00I 0.9300

0009—Co01C 1.450 (17) C00Y—CO010 1.404 (18)
O00A—CO011 1.235 (16) C00Y—Co013 1.473 (18)
O00B—CO0R 1.342 (15) C00Z—C013 1.543 (18)
0O00B—C017 1.402 (16) C010—C01B 1.404 (18)
000C—C00X 1.211 (16) C012—HO1A 0.9700

0O00D—CO00R 1.201 (16) C012—HO01B 0.9700

NOOE—CO00M 1.358 (17) C013—Ho1C 0.9800

NOOE—C00G 1.404 (18) C014—CO1F 1.35(2)

NOOE—CO00T 1.455 (17) C014—C01K 1.38 (2)

C1—C00S 1.36 (2) C014—CO1E 1.508 (19)

C1—Co0I 1.371 (18) C015—HO01D 0.9700

Cl1—HI1A 0.9300 C015—HO1E 0.9700

NOOH—CO011 1.360 (18) C016—C01B 1.35(2)
NOOH—C00X 1.386 (17) C016—HOIF 0.9300

NOOH—CO00V 1.463 (16) C017—C018 1.358 (18)
CO0I—CO1A 1.42 (2) C018—HO01G 0.9300
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CO0I—CO15
C00J—C00Z

COOK—COOR
COOK—CO00X
CO0K—C00Q
CO0K—CO013

COOL—COON
COOL—CO0P

COOL—HO0A
COOM—C00Z
COON—C000
COON—HO00B
C000—C018

C000—H00C
CO0P—C017

CO0P—C00Q
C00Q—C00Z
C00Q—HO00D
C00S—CO01G
C00S—HOOE

C00J—0004—C010
C00G—0008—C012
C011—0009—C01C
COOR—O00B—CO017
COOM—NOOE—CO00G
COOM—NOOE—CO00T
CO00G—NOOE—CO00T
C00S—C1—C001
C00S—C1—HIA
CO00I—C1—H1A
0006—C00G—0008
0006—C00G—NOOE
0008—C00G—NOOE
C011—NOOH—CO00X
C011—NOOH—CO00V
CO00X—NOOH—CO00V
C1—C00I—CO01A
C1—C00I—CO015
C01A—C00I—CO015
0005—C00J—0004
0005—C00J—C00Z
0004—C00J—C00Z
COOR—CO0K—C00X
COOR—CO0K—C00Q
C00X—CO00K—C00Q
COOR—CO00K—CO013
C00X—CO00K—CO013
C00Q—CO00K—CO013
COON—CO0L—CO00P
COON—COOL—HO00A
CO0P—CO0L—HO00A
0007—CO00M—NOOE
0007—C00M—C00Z
NOOE—CO00M—C00Z
C000—COON—CO0L
C000—COON—HO00B

1.495 (18)
1.520 (18)
1.461 (18)
1.514 (17)
1.525 (19)
1.604 (17)
1.40 (2)
1.402 (18)
0.9300
1.513 (19)
1.36 (2)
0.9300
1.40 (2)
0.9300
1.388 (18)
1.490 (17)
1.571 (17)
0.9800
1.36 (2)
0.9300

121.7 (10)
110.1 (11)
109.0 (11)
1214 (11)
1265 (11)
122.8 (11)
110.7 (11)
121.1 (14)
119.4
119.4
125.8 (13)
125.8 (13)
108.4 (12)
1282 (11)
110.4 (11)
1214 (11)
117.4 (13)
122.6 (13)
120.0 (13)
118.4 (12)
122.3 (12)
119.2 (12)
110.1 (10)
120.8 (11)
1122 (11)
113.5 (10)
110.2 (10)
88.1(9)
120.9 (13)
119.5
119.5
119.1 (12)
121.4 (12)
119.4 (11)
120.0 (13)
120.0

C019—C01D
C019—CO1F
C019—HOIH
CO1A—CO1J
COIA—HOII
CO1B—HO1J
COIC—HOIK
CO1C—HOIL
COID—COIH
COID—HOIM
COIE—HOIN
COIE—HO010
COIF—HOIP
C01G—CO1J
CO01G—HO1Q
COIH—COIK
COIH—HOIR
CO1I—HO1S
CO1J—HOIT
COIK—HO1U

C00J—C00Z—C00Q
C013—C00Z—C00Q
0004—C010—C01B
0004—C010—C00Y
C01B—C010—C00Y
000A—C011—0009
O00A—CO011—NOOH
0009—C011—NOOH
0008—C012—C00T
0008—C012—HO1A
CO00T—CO012—HOI1A
0008—C012—HO01B
C00T—C012—HO1B
HO01A—C012—HOIB
C00Y—C013—C00Z
C00Y—C013—CO00K
C00Z—C013—CO00K
C00Y—CO013—HO0IC
C00Z—C013—HO1IC
CO0K—CO013—HO0IC
CO01F—C014—C01K
CO01F—C014—CO1E
C01K—C014—CO1E
C00I—C015—CO00T
C00I—C015—HO01D
C00T—CO015—HO01D
C00I—CO015—HO1E
CO00T—CO015—HO1E
HO1D—CO015—HOIE
CO0U—C016—C01B
CO0U—CO016—HOIF
C01B—CO016—HO1F
C018—C017—CO00P
C018—C017—000B
CO00P—C017—000B
C017—C018—C000
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1.37 (3)
137 (2)
0.9300
1.36 (2)
0.9300
0.9300
0.9700
0.9700
1.34 (3)
0.9300
0.9700
0.9700
0.9300
137 (2)
0.9300
1.38 (3)
0.9300
0.9800
0.9300
0.9300

113.3 (10)
88.7 (9)
114.0 (11)
1245 (11)
121.5 (12)
124.0 (12)
125.1 (12)
110.9 (12)
105.9 (11)
110.6
110.6
110.6
110.6
108.7
1145 (11)
113.3 (10)
88.8 (9)
112.7
112.7
112.7
117.1 (14)
119.5 (13)
123.3 (14)
111.3 (10)
109.4
109.4
109.4
109.4
108.0
122.8 (14)
118.6
118.6
123.9 (12)
114.5 (12)
121.6 (11)
118.6 (13)



COOL—COON—HO00B
COON—C000—CO018
COON—CO000—HO00C
C018—C000—HO00C
C017—C00P—CO0L
C017—C00P—C00Q
COOL—CO00P—C00Q
CO00P—C00Q—CO00K
CO00P—C00Q—C00Z
CO00K—C00Q—C00Z
CO00P—C00Q—HO00D
CO00K—C00Q—HO00D
C00Z—C00Q—HO00D
000D—CO00R—O00B
000D—CO00R—CO00K
000B—CO00R—CO0K
C01G—C00S—C1
C01G—CO00S—HO0OE
C1—C00S—HOOE
NOOE—CO00T—CO012
NOOE—CO00T—CO015
C012—C00T—CO015
NOOE—CO00T—HOOF
C012—C00T—HOOF
C015—C00T—HOOF
C016—C00U—CO0W
C016—C00U—HO00G
COOW—CO00U—HO00G
NOOH—C00V—CO1E
NOOH—C00V—CO01C
CO1E—C00V—CO01C
NOOH—C00V—HO0H
CO01E—CO00V—HO0H
C01C—C00V—HO0H
C00Y—COOW—CO00U
C00Y—COOW—HO00I
CO0U—COO0W—HO00I
000C—C00X—NO0OH
000C—C00X—CO00K
NOOH—C00X—CO00K
COOW—C00Y—CO010
COOW—C00Y—CO013
C010—C00Y—CO013
COOM—C00Z—C00J
COOM—C00Z—C013
C00J—C00Z—C013
COOM—C00Z—C00Q

120.0
120.3 (13)
119.9
119.9
116.1 (11)
123.1(11)
120.7 (12)
111.1(11)
115.4 (10)
90.6 (10)
112.6
112.6
112.6
116.7 (12)
123.7 (12)
119.5 (11)
121.8 (15)
119.1
119.1
98.7 (10)
1125 (11)
114.8 (11)
110.1
110.1
110.1
120.1 (13)
120.0
120.0
111.9 (11)
99.3 (10)
114.0 (12)
110.4
110.4
110.4
120.3 (12)
119.9
119.9
119.1 (12)
123.9 (11)
117.1 (11)
117.6 (11)
122.7 (11)
119.7 (12)
109.1 (11)
115.3 (11)
117.7 (11)
111.5 (10)

C017—C018—HO01G
C000—C018—HO01G
C01D—C019—CO1F
C01D—C019—HO1H
CO01F—CO019—HO1H
C01J—C01A—C00I
C01J—CO01A—HO1I
CO00I—CO01A—HO1I
C016—C01B—C010
C016—C01B—HO01J
C010—C01B—HO01J
0009—C01C—CO00V
0009—C01C—HOIK
CO0V—CO01C—HO1K
0009—C01C—HOIL
CO0V—CO01C—HOIL
HO1K—CO01C—HO1L
C01H—C01D—CO019
C01H—CO01D—HO01M
C019—C01D—HO0IM
CO0V—CO01E—CO014
CO0V—CO1E—HOIN
C014—CO1E—HOIN
CO0V—CO1E—HO010
C014—CO01E—HO010
HOIN—CO1E—HO010
C014—C01F—C019
C014—CO1F—HO1P
C019—CO1F—HO1P
C00S—C01G—Co01J
C00S—C01G—HO01Q
C01J—C01G—HO01Q
C01D—CO01H—CO01K
C01D—CO01H—HO1R
C01K—CO01H—HO01R
Cl103—C011—Cl102
Cl103—C011—CI01
Cl102—C011—ClI01
Cl03—CO01I—HO01S
Cl02—CO01I—HO01S
CI01—CO01I—HO01S
C01A—C01J—C01G
C01A—CO01J—HOIT
C01G—CO01J—HOIT
CO01H—CO01K—CO014
CO01H—CO01K—HO01U
C014—C01K—HO01U

Document origin: publCIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].
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120.7
120.7
121.7 (17)
119.2
119.2
119.5 (15)
120.3
120.3
117.8 (13)
121.1
121.1
104.5 (11)
110.9
110.9
110.9
110.9
108.9
118.6 (15)
120.7
120.7
112.4 (12)
109.1
109.1
109.1
109.1
107.8
120.5 (15)
119.7
119.7
118.1 (15)
120.9
120.9
119.8 (17)
120.1
120.1
110.9 (9)
111.7 (8)
108.4 (10)
108.6
108.6
108.6
122.0 (16)
119.0
119.0
122.2 (18)
118.9
118.9
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Crystal data
C40H30N,019

M, = 698.67
Orthorhombic, P212|21
a=28.2036(10) A
b=18.123 (2) A
c=214233)A
Vy=3185.0(7) A’
Z=4

F(000) = 1456

Data collection

Bruker D8 goniometer diffractometer
Radiation source: sealed tube

Graphite monochromator

Detector resolution: 8.3333 pixels mm’

W scans

Absorption correction: multi-scan SADABS V2008/1
(Bruker AXS)

Tnin = 0.89, Tinax = 0.98
8883 measured reflections

Refinement
Refinement on F*
Least-squares matrix: full

R[F* > 2s(F%)] = 0.055

WR(F?) = 0.147

§=1.07
2755 reflections
469 parameters

0 restraints

Primary atom site location: structure-invariant direct
methods

Special details

Dy =1.457 Mgm™
Mo Ka radiation, 1 = 0.71073 A
Cell parameters from 2436 reflections

q=2.2-19.4°
m=0.11 mm"
T=296 K

, clear colourless
0.40 x 0.20 x 0.20 mm

2755 independent reflections
2538 reflections with 7> 2s(/)
Riny=10.036

Omax = 19.5°, Jmin = 1.5°
h=-1®7

=-16®16
=-20®16

Secondary atom site location: difference Fourier map
Hydrogen site location: inferred from neighbouring sites
H atoms treated by a mixture of independent and
constrained refinement

w = 1{[5‘(F0‘) + (0.074P)" + 9.3449P]
+2F.)/3

(D/8)max = 0.050
Dppmax = 0.40 ¢ A~
DpPmin = -0.22 ¢ A
Absolute structure:
876-881

Absolute structure parameter: 0 (2)

where P = (F,”

Flack H D (1983), Acta Cryst. A39,

Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full
covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and
torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.

SI11



Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on
F*, conventional R-factors R are based on F, with F set to zero for negative F°. The threshold expression of F >
2sigma(F”) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement.
R-factors based on F~ are statistically about twice as large as those based on F, and R-factors based on ALL data will
be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2) for (1)

X 4 z (Jiso*/Ueq
02 0.2890 (6) 0.4432 (3) 0.2289 (2) 0.0250 (13)
N4 0.2939 (7) 0.5231 (3) 0.3088 (3) 0.0190 (15)
3 0.2707 (9) 0.5066 (3) 02470 (3) 0.0208 (19)
C4 0.2695 (9) 0.5901 (5) 0.3386 (4) 0.025 (2)
) 0.2888 (6) 0.5826 (3 0.3994 (2) 0.0246 (13)
03 0.2344 (6) 0.6483 (3 03133 (2) 0.0266 (13)
Cs 0.3075 (10) 0.5041 (4) 0.4161 (3) 0.025 (2)
C6 0.3404 (10) 0.4656 (4) 0.3537 (3 0.027 (2)
Cl12 0.8425 (9) 0.5244 (5 0.4503 (4) 0.033 (2)
C7 0.5194 (9) 0.4372 (4) 0.3452 (4) 0.026 (2)
Ci3 0.7241 (11) 0.4756 (5) 0.4263 (4) 0.035 (2)
€9 0.6918 (10) 0.5543 (4) 0.3364 (4) 0.031 (2)
Cll 0.8840 (9) 0.5887 (5 0.4163 (4) 0.034 (2)
10 0.8085 (9) 0.6035 (4) 03593 (4) 0.030 (2)
C8 0.6482 (9) 0.4903 (4) 0.3693 (4) 0.026 (2)
04 0.4910 (7) 0.6141 (3) 0.2098 (2) 0.0266 (13)
Cl4 0.3493 (11) 0.6275 (4) 0.2014 (3 0.0185 (18)
05 03073 (6) 0.6967 (3) 0.1854 (2) 0.0235 (13)
C18 0.1438 (9) 0.7199 (5) 0.1854 (3) 0.022 (2)
Cl6 0.0382 (8) 0.5919 (4) 02110 (3) 0.0205 (19)
C17 0.0168 (10) 0.6731 (4) 0.1985 (3) 0.0227 (19)
Cls 0.2197 (9) 0.5694 (4) 0.2024 (3) 0.0228 (19)
C22 -0.1409 (10) 0.7038 (4) 0.2014 (3) 0.031 (2)
€20 20,0274 (10) 0.8246 (4) 0.1764 (3 0.026 (2)
C21 201634 (10) 0.7798 (4) 0.1905 (3) 0.030 (2)
C19 0.1230 (11) 0.7950 (4) 0.1731 (3) 0.026 (2)
06 20.1004 (6) 0.4578 (3) 02365 (3) 0.0258 (13)
07 20.2736 (7) 0.5564 (3) 0.1132 (2) 0.0290 (13)
08 20,0762 (6) 0.6156 (3) 0.0646 (2) 0.0230 (13)
30 20,0088 (9) 0.5394 (4) 0.1553 (3 0.0181 (19)
C25 0.1201 (10) 0.6709 (4) -0.0001 (3) 0.028 (2)
C28 0.0864 (9) 0.6233 (4) 0.0501 (3) 0.022 (2)
C26 0.3709 (10) 0.5976 (4) 0.0609 (3) 0.026 (2)
C31 0.1756 (8) 0.5350 (4) 0.1361 (3 0.0198 (19)
C27 0.2095 (9) 0.5861 (4) 0.0822 (3 0.0197 (19)
23 0.4051 (11) 0.6442 (4) 0.0112 (4) 0.028 (2)
€29 201287 (11) 0.5682 (4) 0.1095 (3 0.0202 (19)
C24 0.2801 (10) 0.6819 (4) 20.0196 (3) 0.027 (2)
C32 -0.0704 (9) 0.4655 (4) 0.1817 (4) 0.022 (2)
N5 -0.0924 (7) 0.4071 (3) 0.1412 (3) 0.0192 (15)
09 20,0206 (6) 0.4584 (3 0.0453 (2) 0.0253 (13)
010 20,0807 (6) 03383 (3) 0.0556 (2) 0.0245 (13)
C37 20.4933 (9) 0.3964 (4) 0.1017 (3) 0.0232 (19)
C33 20,0595 (9) 0.4057 (5) 0.0768 (4) 0.024 (2)
C36 20.3239 (9) 03300 (4) 0.1842 (3 0.0230 (19)
C35 20,0975 (11) 0.2848 (4) 0.1069 (3) 0.031 (2)
C41 -0.5195 (10) 0.2639 (5) 0.1125 (4) 0.031 (2)
C39 20.6843 (10) 03275 (5) 0.0367 (4) 0.033 (2)
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C38
C34
C40
C42

-0.6136 (10)
-0.1416 (9)
-0.6373 (10)
-0.4493 (8)

Atomic displacement parameters (/fz) for ()
Ul 1 ULL

02
N4
c3
C4
Ol
03
Cs
Co
C12
Cc7
C13
Cc9
Cl1
C10
C8
04
Cl4
05
C18
Cleé
C17
C15
C22
C20
C21
C19
06
o7
08
C30
C25
C28
C26
C31
C27
C23
C29
C24
C32
NS5
09
0o10
C37
C33
C36
C35
C41
C39
C38

0.031 (3)
0.025 (4)
0.014 (4)
0.013 (5)
0.030 (3)
0.033 (3)
0.043 (5)
0.042 (6)
0.014 (5)
0.013 (4)
0.035 (6)
0.021 (5)
0.016 (5)
0.018 (5)
0.024 (5)
0.022 (4)
0.016 (6)
0.026 (4)
0.003 (5)
0.013 (5)
0.020 (5)
0.025 (5)
0.037 (6)
0.026 (5)
0.038 (6)
0.043 (6)
0.028 (3)
0.024 (4)
0.017 (4)
0.016 (5)
0.051 (7)
0.018 (6)
0.040 (6)
0.012 (5)
0.017 (5)
0.034 (5)
0.026 (6)
0.019 (5)
0.015 (5)
0.020 (4)
0.033 (3)
0.031 (3)
0.018 (4)
0.016 (5)
0.016 (5)
0.044 (5)
0.017 (5)
0.030 (5)
0.019 (5)

0.024 (3)
0.013 (4)
0.030 (6)
0.033 (6)
0.030 (3)
0.018 (3)
0.012 (4)
0.026 (5)
0.046 (6)
0.032 (5)
0.043 (5)
0.038 (5)
0.055 (6)
0.036 (5)
0.033 (5)
0.034 (3)
0.029 (6)
0.017 (3)
0.045 (6)
0.019 (5)
0.027 (5)
0.026 (5)
0.033 (6)
0.025 (5)
0.023 (5)
0.012 (5)
0.026 (3)
0.029 (3)
0.025 (3)
0.022 (5)
0.020 (5)
0.027 (5)
0.022 (5)
0.038 (5)
0.023 (4)
0.021 (5)
0.015 (5)
0.029 (5)
0.029 (5)
0.028 (4)
0.025 (3)
0.018 (3)
0.025 (5)
0.032 (7)
0.026 (4)
0.028 (5)
0.038 (6)
0.042 (6)
0.045 (6)

0.3949 (5)
0.3335 (4)
0.2628 (5)
0.3294 (4)

UJD

0.020 (3)
0.019 (4)
0.018 (5)
0.028 (6)
0.014 (3)
0.029 (3)
0.019 (5)
0.014 (4)
0.039 (5)
0.033 (5)
0.027 (5)
0.034 (5)
0.030 (5)
0.038 (5)
0.021 (5)
0.024 (3)
0.010 (4)
0.027 (3)
0.017 (4)
0.029 (5)
0.021 (4)
0.017 (4)
0.024 (5)
0.026 (5)
0.030 (5)
0.022 (4)
0.023 (4)
0.035 (3)
0.026 (3)
0.017 (4)
0.013 (4)
0.021 (5)
0.017 (5)
0.010 (4)
0.018 (4)
0.030 (5)
0.020 (5)
0.033 (5)
0.022 (6)
0.010 (4)
0.018 (3)
0.025 (3)
0.027 (5)
0.022 (6)
0.028 (4)
0.020 (5)
0.038 (5)
0.029 (5)
0.028 (5)
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0.0543 (4)
0.1645 (3)
0.0649 (4)
0.1308 (3)

UIL

-0.001 (3)
-0.001 (3)
-0.002 (4)
-0.006 (4)
-0.002 (3)
-0.004 (3)
0.003 (4)
0.000 (4)
-0.005 (5)
0.000 (4)
0.016 (5)
0.014 (5)
0.011 (5)
0.004 (4)
0.010 (4)
-0.007 (3)
-0.004 (4)
-0.006 (3)
0.003 (5)
0.007 (3)
0.009 (5)
0.000 (4)
-0.002 (4)
0.005 (5)
-0.002 (5)
-0.001 (4)
-0.002 (3)
-0.005 (3)
-0.005 (3)
0.000 (4)
-0.008 (5)
-0.002 (4)
0.012 (4)
-0.001 (4)
-0.006 (4)
-0.002 (5)
-0.005 (4)
0.001 (5)
0.001 (4)
0.003 (3)
-0.005 (3)
-0.003 (3)
0.003 (4)
0.004 (4)
-0.001 (4)
-0.005 (4)
-0.008 (4)
0.004 (5)
-0.003 (4)

Ul)

-0.005 (2)
0.001 (3)
0.002 (4)
0.000 (4)
-0.002 (3)
0.000 (3)
0.005 (4)
-0.001 (4)
0.001 (4)
-0.006 (4)
0.007 (5)
0.005 (4)
-0.005 (4)
0.007 (5)
-0.004 (4)
-0.002 (3)
-0.002 (4)
-0.001 (3)
0.002 (3)
-0.006 (4)
-0.003 (4)
-0.001 (4)
0.000 (4)
0.012 (4)
-0.006 (4)
-0.017 (4)
0.004 (3)
-0.003 (3)
-0.005 (3)
-0.004 (4)
-0.004 (4)
-0.007 (4)
0.003 (4)
0.000 (3)
0.007 (4)
-0.003 (5)
-0.004 (5)
0.002 (4)
0.000 (4)
0.006 (3)
-0.003 (3)
-0.003 (3)
0.002 (4)
-0.006 (4)
-0.004 (4)
0.014 (4)
0.007 (5)
0.005 (4)
0.014 (5)

0.031 (2)
0.026 (2)
0.037 (2)
0.024 (2)

ULD

-0.005 (3)
-0.009 (3)
-0.001 (4)
0.003 (5)
-0.002 (2)
-0.001 (3)
0.006 (3)
0.002 (4)
0.005 (5)
-0.003 (4)
0.004 (4)
0.000 (5)
0.002 (5)
-0.007 (4)
0.003 (4)
0.002 (3)
0.001 (4)
0.003 (2)
-0.002 (4)
-0.003 (4)
-0.001 (4)
0.000 (4)
-0.013 (4)
-0.001 (4)
0.004 (4)
0.000 (4)
-0.003 (3)
-0.001 (2)
0.004 (3)
0.001 (4)
0.003 (4)
-0.008 (4)
-0.004 (4)
0.005 (4)
0.000 (4)
-0.010 (4)
-0.003 (4)
-0.010 (4)
-0.003 (5)
-0.006 (3)
0.003 (3)
-0.003 (3)
0.003 (4)
-0.005 (5)
0.003 (4)
0.002 (4)
20.011 (4)
0.004 (5)
0.002 (4)



C34 0.040 (6) 0.005 (4) 0.032 (5) -0.006 (4) 0.013 (4) -0.003 (4)

C40 0.033 (5) 0.049 (6) 0.029 (5) -0.009 (5) 0.003 (5) -0.004 (5)
C42 0.016 (5) 0.029 (5) 0.027 (5) -0.002 (4) 0.007 (4) -0.003 (4)
Geometric parameters (A, °) for (I)

02—C3 1.222 (8) C20—C21 1.412 (11)
N4—C3 1.370 (9) 06—C32 1.207 (8)
N4—C4 1.387 (10) 07—C29 1.211 (9)
N4—Co6 1.470 (9) 08—C29 1.360 (9)
C3—C15 1.544 (11) 08—C28 1.377 (9)
C4—03 1.219 (9) C30—C29 1.484 (10)
C4—O0l1 1.319 (9) C30—C32 1.539 (10)
01—C5 1.476 (8) C30—C31 1.570 (11)
C5—C6 1.531 (10) C25—C24 1.392 (11)
C6—C7 1.567 (11) C25—C28 1.405 (10)
C12—C13 1.411 (11) C28—C27 1.396 (10)
Cl12—Cl11 1.417 (11) C26—C23 1.387 (10)
C7—CS8 1.520 (11) C26—C27 1.415 (10)
C13—C8 1.396 (11) C31—C27 1.506 (10)
C9—C8 1.404 (10) C23—C24 1.398 (11)
C9—C10 1.397 (11) C32—N5 1.380 (9)
C11—C10 1.394 (11) N5—C33 1.404 (10)
04—Cl14 1.201 (8) N5—C34 1.480 (9)
C14—05 1.347 (8) 09—C33 1.213 (9)
C14—C15 1.496 (10) 010—C33 1.315 (9)
05—C18 1.405 (9) 010—C35 1.472 (9)
C18—C17 1.372 (10) C37—C38 1.415 (11)
C18—C19 1.397 (10) C37—C42 1.413 (10)
Cl16—C17 1.506 (10) C36—C42 1.537 (10)
Cl16—C15 1.555 (10) C36—C34 1.555 (10)
C16—C30 1.574 (10) C35—C34 1.560 (11)
C17—C22 1.410 (11) C41—C42 1.376 (11)
C15—C31 1.592 (10) C41—C40 1.404 (11)
C22—C21 1.408 (11) C39—C40 1.374 (11)
C20—C19 1.348 (11) C39—C38 1.403 (11)
C3—N4—C4 128.1 (6) C29—08—C28 122.0 (6)
C3—N4—C6 120.9 (6) C29—C30—C32 109.3 (6)
C4—N4—C6 110.8 (6) C29—C30—C31 118.9 (6)
02—C3—N4 119.6 (7) C32—C30—C31 111.6 (6)
02—C3—Cl15 122.0 (7) C29—C30—Cl16 116.8 (6)
N4—C3—C15 118.3 (7) C32—C30—Cl16 109.2 (6)
03—C4—O01 123.9 (7) C31—C30—Cl16 89.6 (5)
03—C4—N4 125.8 (7) C24—C25—C28 120.2 (7)
01—C4—N4 110.4 (7) 08—C28—C27 122.7(7)
C4—01—C5 110.6 (6) 08—C28—C25 115.2(7)
01—C5—C6 104.2 (5) C27—C28—C25 122.1 (7)
N4—C6—C5 101.8 (5) C23—C26—C27 121.7 (7)
N4—C6—C7 113.6 (6) C27—C31—C30 110.3 (6)
C5—C6—C7 114.6 (6) C27—C31—CI15 113.6 (6)
C13—C12—C11 119.6 (7) C30—C31—Cl15 88.1 (5)
C8—C7—C6 113.8 (6) C28—C27—C26 116.5 (6)
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C8—CI13—C12
C8—C9—C10
C10—C11—C12
C11—C10—C9
C9—C8—C13
C9—C8—C7
C13—C8—C7
04—C14—05
04—C14—Cl15
05—C14—C15
C14—05—C18
C17—C18—C19
C17—C18—05
C19—C18—05
C17—C16—C15
C17—C16—C30
C15—C16—C30
C18—C17—C22
C18—C17—C16
C22—C17—C16
C14—C15—C3
C14—C15—C16
C3—CI15—Cl16
C14—C15—C31
C3—C15—C31
Cl16—C15—C31
C21—C22—C17
C19—C20—C21
C22—C21—C20
C20—C19—C18

Document origin: publCIF [Westrip, S. P. (2010). J. Apply. Cryst., 43, 920-925].

120.4 (7)
121.6 (7)
120.1 (8)
119.4 (7)
119.0 (7)
122.0 (7)
119.0 (7)
118.3 (7)
122.9 (7)
118.5 (7)
121.5 (6)
123.2 (7)
122.7 (7)
114.0 (7)
110.3 (6)
115.3 (6)
89.2 (5)

117.5 (7)
123.5 (7)
119.0 (7)
109.6 (6)
119.8 (6)
112.3 (6)
115.1 (6)
109.0 (6)
89.4 (5)

119.9 (7)
120.3 (7)
119.6 (7)
119.4 (7)

C28—C27—C31
C26—C27—C31
C26—C23—C24
07—C29—08
07—C29—C30
08—C29—C30
C25—C24—C23
06—C32—N5
06—C32—C30
N5—C32—C30
C32—N5—C33
C32—N5—C34
C33—N5—C34
C33—010—C35
C38—C37—C42
09—C33—010
09—C33—N5
010—C33—N5
C42—C36—C34
010—C35—C34
C42—C41—C40
C40—C39—C38
C39—C38—C37
N5—C34—C36
N5—C34—C35
C36—C34—C35
C39—C40—C41
C41—C42—C37
C41—C42—C36
C37—C42—C36

S115

122.8 (6)
120.7 (6)
120.8 (7)
118.0 (7)
123.0 (7)
118.7 (7)
118.7 (7)
119.8 (7)
121.6 (7)
118.6 (7)
127.3 (7)
120.9 (6)
111.6 (6)
111.5 (6)
118.6 (7)
125.1 (7)
125.6 (7)
109.3 (7)
116.3 (6)
103.9 (6)
120.5 (8)
120.6 (7)
119.8 (7)
112.4 (6)
100.3 (6)
114.8 (6)
120.0 (8)
120.5 (7)
120.5 (7)
119.0 (7)
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