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1. Compound activity profiling in cell-based reporter assays for nuclear receptors:

Agonist and antagonist profiling of each compound from the library in selective luciferase reporter assays for select nuclear receptors'.

Table S1. Agonist properties of the compound library

Agonist activities of compounds at 1 pM (%)"

Compound® ERo. |ERp |AR PR GR MR ERRy |FXR |LXRa |LXRp |PPARa | PPARB|PPARy | VDR |RARa |RARy [RXRa |RXRP |RXRy | control
BE120 66.5 1000 | -03 -0.8 03 -04 12 -0.7 3.8 2.1 89 -6.7 94 -0.1 34 -3.7 -9.6 73 115 09
3b 59.8 95.2 -03 -0.7 03 02 5.1 04 2.6 -15 20 62 35 -0.5 -05 -7.0 14 3.8 5.1 09
3c 67.6 70.1 -03 -0.7 1.1 -02 17.6 -1.0 -09 -0.5 184 -1.0 -145 | -03 -19 -7.0 69 63 154 1.0
3d 56.6 853 -03 -0.8 0.6 14 44 -1.1 -1.5 -1.7 1.0 24 -113 | 04 -14 3.7 -11.0 40 2.6 0.8
3e 63.5 101.6 -03 -0.7 0.6 13 1.6 -0.5 2.6 -1.7 0.1 -1.0 -6.7 04 -0.5 2.6 28 -0.3 103 09
3f 65.6 72.6 -0.3 -0.6 02 0.5 59 02 32 -1.7 53 19 -102 | -04 -14 -04 -11.0 -3.8 38 12
3g 63.8 864 -03 -0.7 22 1.1 21.0 0.5 21 -1.6 44 33 32 03 -1.0 -15 -15.1 28 13 09
3h 60.5 873 02 -0.7 12 0.5 -1.6 -0.7 2.1 -1.6 -124 10.5 -8.6 -04 29 -04 -14 15 -10.3 1.1
3i 60.9 85.8 -03 -0.7 0.7 25 9.8 -0.6 2.1 -0.6 -39 -3.8 -19 -0.3 -1.0 -12.6 14 -19 13 09
3j 172 94.1 02 -04 0.6 14 19 -0.6 21 -0.7 9.6 7.6 -15 02 -19 3.7 14 1.5 64 1.1
3k 0.7 85.1 0.2 -0.7 1.1 0.2 103 -0.7 21 0.0 28 24 -116 | -03 -14 3.7 -14 22 13 1.0
8 03 92.6 0.6 0.7 1.6 13 75 -1.0 -04 -0.1 54 -6.7 -15 -03 24 -7.0 -55 48 9.0 1.0
7 04 103.1 0.6 0.6 0.8 02 11.6 -0.5 32 -0.6 -0.2 -1.0 -19 -0.3 -1.0 -04 14 69 154 09
9 03 62.7 0.6 04 02 0.5 103 -1.0 21 -09 53 19 3.5 02 -1.0 2.6 28 6.5 0.0 0.8
31 02 66.1 02 0.7 1.6 09 7.6 -1.0 2.6 -1.9 5.1 7.6 -89 -0.5 -19 -1.5 0.0 -39 64 1.0
3m 04 79.7 -0.3 -0.7 14 29 23 -0.5 -15 0.1 35 95 0.8 0.0 -14 2.6 69 194 2.6 0.9
3n 16.8 849 02 0.6 15 09 73 -03 2.1 02 62 7.6 0.0 0.2 14 0.7 4.1 9.0 13 09
30 28 61.0 02 0.6 1.8 14 112 -0.2 2.6 -0.5 10.1 10.5 54 -0.1 14 -04 20.6 34 218 1.0
3p 0.5 73.1 0.6 0.6 03 04 L5 -0.5 21 24 -109 -1.0 -59 -0.3 -19 4.8 9.6 2.7 26 09
3q 03 924 -03 -0.6 03 14 94 -0.7 -09 -0.1 -84 -1.0 -6.2 04 -1.0 -04 -55 132 14.1 1.1
3r 82 424 0.6 -0.5 0.8 -1.1 2.8 -03 2.1 -0.8 32 19 4.6 -0.7 0.5 -1.5 -8.3 94 64 1.0
3s 04 132 -03 -0.6 0.7 0.0 12 0.6 21 -0.8 62 19 57 -0.6 -05 3.7 -55 2.1 5.1 1.0
3t 340 66.0 0.6 -0.5 L5 04 74 04 2.1 -03 04 24 -127 | 0.1 0.5 -1.5 -11.0 12.0 9.0 1.0
3u 0.0 58.0 1.1 0.6 14 13 144 -0.3 2.6 -1.0 7.7 19 0.5 -0.1 -0.5 -04 -14 8.0 3.8 1.0
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Compound® Agonist activities of compounds at 1 pM (%)®
ERa |ERp |AR PR GR MR ERRy |FXR |LXRo |[LXRp |PPARa |PPARf|PPARy| VDR |RARa |RARy |RXRo |RXRp |RXRy | control
3v 1.1 89.1 -03 -0.5 0.8 -0.5 75 -0.1 -09 -1.6 144 -1.0 -0.8 -0.3 -14 -04 2.8 63 64 09
3w 02 624 0.2 -0.6 22 21 46.1 -04 2.1 -12 35 10.5 38 0.0 05 0.7 0.0 5.5 9.0 1.0
3x 199 87.1 0.6 -0.6 23 14 30.8 -0.5 -15 -0.5 23.8 19.0 8.1 02 0.0 -1.5 14 2.7 5.1 13
28 02 0.0 -0.3 -0.6 03 0.0 20 -03 -1.5 -1.3 1.6 -6.7 4.6 -04 -1.0 2.6 4.1 -1.0 -13 1.0
2k 02 0.0 02 0.5 0.7 05 0.7 -05 26 -1.1 2.6 -1.0 0.0 0.2 -1.0 -04 -83 34 13 1.0
31 0.1 719 -03 -0.5 04 0.0 56 -0.5 2.1 -1.2 4.1 19 92 -04 -1.9 -1.5 55 -64 115 1.0

Table S1. Agonist properties of novel carborane-based compound library in transactivation assays for nuclear receptors. “Each compound was tested in
selective luciferase reporter assays for different nuclear receptors at 1 uM. Compounds were tested in quadruplicates and were incubated with reporter
cells for 14h after which, luciferase activity was measured. "The activity is expressed relative to maximal activity induced by reference compound or as
a “fold induction compared to untreated cells for control assay using reporter alone.
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Table S2. Antagonist properties of the compound library

Antagonist activities of compounds at 1 pM (%)

Compound?® ) C?l.l
ERo |ERB |AR |PR GR |MR |ERRy |FXR |LXRo |LXRP |PPARa |PPARB|PPARy|VDR |RARa |RARy |RXRa |RXRp |RXRy | Viability

BE120 1085 | 879 | 980 | 983 | 909 | 82 | 81 | 915 | 904 | 8.7 | 807 | 971 | 87 | 761 | 645 | 1004 | 985 | 870 | 1085 | 879
3b 1014 | 774 | 975 | 1008 | 980 | 826 | 796 | 982 | 867 | 1069 | 1422 | 974 | 961 | 83 | 1204 | 754 | 737 | 930 | 1014 | 774
3c 1025 | 747 | 961 | 1049 | 1061 | 1104 | 1115 | 866 | 756 | 925 | 963 | 1006 | 1078 | 1031 | 726 | 951 | 1309 | 1066 | 1025 | 747
3d 945 | 1015 | 899 | 1020 | 920 | 836 | 945 | 725 | 756 | 1041 | 1036 | 886 | 1113 | 841 | 8.1 | 80 | 969 | 876 | 945 101.5
3e 984 | 868 | 997 | 1023 | 920 | 822 | 813 | 1034 | 934 | 952 | 867 | 914 | 990 | 990 | 971 | 83 | 1433 | 964 | 984 86.8
3f 1031 | 975 | 877 | 1027 | 989 | 805 | 890 | 1034 | 934 | 992 | 958 | 1198 | 671 | 949 | 1134 | 1056 | 876 | 10L1 | 103.1 | 975
3g 918 | 86 | 966 | 909 | 81 | 920 | 930 | 984 | 1349 | 1037 | 1229 | 856 | 912 | 1024 | 1017 | 1050 | 768 | 871 | 918 88.6
3h 920 | 952 | 1088 | 959 | 1035 | 889 | 1032 | 1020 | 949 | 897 | 1197 | 1214 | 1098 | 951 | 738 | 1092 | 675 | 1111 | 920 952
3i 838 | 951 | 1009 | 910 | 1017 | 948 | 939 | 1140 | 1038 | 1116 | 1761 | 905 | 1216 | 753 | 1181 | 1100 | 1387 | 898 | 838 95.1
3 940 | 998 | 1019 | 971 | 920 | 1118 | 957 | 1052 | 904 | 1005 | 1316 | 978 | 897 | 1107 | 831 | 983 | 1046 | 992 | 940 99.8
3k 1078 | 897 | 89 | 9L5 | 1153 | 931 | 928 | 1032 | 986 | 913 | 1192 | 1330 | 970 | 952 | 854 | 1711 | 1155 | 933 | 1078 | 897
8 815 | 1023 | 1029 | 850 | 1067 | 994 | 1087 | 850 | 1067 | 977 | 876 | 842 | 907 | 798 | 89 | 1134 | 706 | 935 | 815 1023
921 | 1149 | 945 | 920 | 1028 | 969 | 824 | 982 | 919 | 929 | 1027 | 984 | 1162 | 934 | 750 | 1163 | 1325 | 970 | 921 1149

9 940 | 1031 | 956 | 897 | 951 | 815 | 850 | 871 | 978 | 1206 | 1174 | 1072 | 1113 | 1747 | 959 | 1060 | 1015 | 940 | 940 | 103.1
3l 925 | 1012 | 857 | 981 | 945 | 852 | 982 | 905 | 845 | 1051 | 1275 | 1211 | 1206 | 1534 | 1029 | 945 | 892 | 1009 | 925 1012
3m 1003 | 996 | 1174 | 1026 | 1149 | 1286 | 1019 | 903 | 964 | 957 | 1412 | 1123 | 1024 | 1157 | 983 | 1230 | 1309 | 896 | 1003 | 996
3n 907 | 1204 | 1132 | 1001 | 1162 | 1167 | 991 | 1013 | 993 | 1063 | 1105 | 832 | 1574 | 886 | 1087 | 1255 | 1294 | 796 | 907 | 1204
30 835 | 1116 | 1088 | 1272 | 1165 | 1204 | 1266 | 1191 | 1349 | 1091 | 1578 | 990 | 1260 | 1049 | 913 | 1179 | 1340 | 936 | 835 111.6
3p 947 | 965 | 946 | 922 | 893 | 1113 | 846 | 745 | 1038 | 982 | 880 | 1126 | 1383 | 100.5 | 854 | 1047 | 907 | 926 | 947 96.5
3q 1027 | 980 | 108.1 | 939 | 1092 | 978 | 1065 | 867 | 912 | 1043 | 1197 | 902 | 671 | 862 | 750 | 1069 | 1170 | 1074 | 1027 | 980
3r 1128 | 995 | 961 | 983 | 1018 | 787 | 949 | 1048 | 1104 | 1090 | 1816 | 98.1 | 848 | 897 | 901 | 1089 | 985 | 1049 | 1128 | 995
3s 954 | 1020 | 943 | 1101 | 1057 | 1034 | 1082 | 938 | 1238 | 985 | 1380 | 101.8 | 843 | 770 | 1274 | 1243 | 1201 | 1076 | 954 | 1020
3t 968 | 1061 | 1172 | 1064 | 1014 | 1225 | 1038 | 1025 | 964 | 1105 | 1472 | 845 | 1000 | 743 | 621 | 1409 | 1077 | 1038 | 968 | 106
3u 8.1 | 1084 | 978 | 1127 | 1096 | 1188 | 1197 | 1157 | 1038 | 1000 | 1096 | 761 | 1083 | 9L1 | 901 | 1130 | 69.1 | 1111 | 821 1084
3v 789 | 996 | 1074 | 955 | 1057 | 1003 | 1129 | 100.1 | 1208 | 1045 | 1284 | 931 | 1128 | 1059 | 1285 | 900 | 107.7 | 1092 | 789 99.6
3w 7201 | 985 | 1081 | 1055 | 1137 | 1286 | 1266 | 761 | 964 | 1094 | 1055 | 845 | 1393 | 1063 | 1274 | 1110 | 722 | 1039 | 721 985
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. Antagonist activities of compounds at 1 pM (%)" Cell
Compound ERe |ERp |AR |PR GR |MR [ERRy |FXR |LXRa |LXRP |PPARa |PPARB|PPARy| VDR |RARa |RARy |RXRa |RXRp |RXRy | Viability*
3x 745 | 1019 | 1186 | 1192 | 1435 | 1083 | 1433 | 1159 | 852 | 960 | 1293 | 1016 | 1123 | 1061 | 1052 | 1030 | 969 | 1063 | 745 | 1019

28 1046 | 987 | 879 | 1064 | 939 | 1017 | 1021 | 999 | 889 | 1021 | 1334 | 1159 | 1034 | 995 | 1041 | 986 | nd | 966 | 1046 | 987

2k 109.1 | 929 | 899 | 1045 | 959 | 966 | 938 | 1001 | 993 | 1093 | 1445 | 1278 | 720 | 1564 | 1006 | 1352 | 938 | 1119 | 1091 | 929

31 975 | 1081 | 926 | 1005 | 964 | 1108 | 977 | 93.1 | 1164 | 928 | 1353 | 1052 | 101.5 | 518 | 1344 | 1161 | 1448 | 1043 | 975 | 108.1

Table S2. Antagonist properties of novel carborane-based compound library in transactivation assays for nuclear receptors. “Each compound was tested
in selective luciferase reporter assays for different nuclear receptors at 1 pM. Compounds were tested in quadruplicates and were incubated with reporter
cells for 30 min after which an agonist specific for the reporter assay was added and cells were incubated for further 14h. Then, luciferase activity was
measured. *The activity is expressed relative to the activity induced by specific agonist alone set as 100%. °Cell viability in U20S cells was used as a
control experiment for the antagonistic activities and is expressed in scale of 0-100% relative to DMSO-treated cells.
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Table S3. Cell-based luciferase reporter assays for nuclear receptors

Nuclear Assay? Cell line Reference agonist Reference agonist concentration
Receptor® Maximal activity® | Antagonist mode?
ERa fl-ERa/3xERE HEK-293 17B-estradiol 100 nM 10 nM
ERpB fl-ERB/3xERE HEK-293 17B-estradiol 100 nM 10 nM
AR fl-AR/MMTV U208 Dihydrotestosterone 100 nM 10 nM
PR-B fl-PR-B/MMTV U208 Progesterone 100 nM 25 nM
GR fl-GR/MMTV U208 Dexamethasone 1 uM 25 nM
MR fl-MR MMTV U208 Aldosterone 100 nM 10 nM
ERRy ERRy-LBD/UAS U208 GSK4716 50 uM 10 uM
FXR FXR-LBD/UAS U208 GW4064 1 uM 5 uM
LXRa LXRo-LBD/UAS U20S T0901317 1 uM 500 nM
LXRp LXRB-LBD/UAS U208 T0901317 5uM 1 uM
PPARa PPARa-LBD/UAS  |U20S GW7647 100 nM 5nM
PPARP/S | PPARP/S-LBD/UAS | U20S GW0742 100 nM 5nM
PPARy PPARy-LBD/UAS U208 Rosiglitazone 1 uM 100 nM
VDR VDR-LBD/UAS U208 Calcitriol 100 nM 50 nM
RARa RARo-LBD/UAS U208 ATRA 100 nM 10 nM
RARy RARy-LBD/UAS U208 ATRA 100 nM 10 nM
RXRa RXRa-LBD/UAS U208 ATRA 100 nM 100 nM
RXRp RXRB-LBD/UAS U208 ATRA 10 nM 10 nM
RXRy RXRy-LBD/UAS U20S ATRA 100 nM 100 nM

Table S3. Cell-based luciferase reporter assays for nuclear receptors. *Reporter cell-based assays selective
for different nuclear receptors. "Reporter assays for individual steroid receptors rely on the expression of
full-length (f1) steroid receptors recognizing either synthetic estrogen response elements in the promoter of
the reporter vector (ERa and ERf), or response elements occurring in the LTR sequences from the MMTV
virus (AR, PR, GR, MR). Reporter assays for remaining nuclear receptors are based on chimeric NRs
created by replacement of the N-terminally located DNA binding domain (DBD) by a DBD from the yeast
transcription factor Gal4. The chimeric Gal4-DBD/NR-LBD (LBD stands for ligand binding domain) binds
to multiple upstream activating sequences (UAS) in the promoter of the reporter construct controlling the
expression of the firefly luciferase from the pGL4.35 reporter vector (Promega, USA). “Reference agonist
was used at the specified concentration to determine 100% reporter activity for the specific assay.
Compound activities were then normalized relative to this value. ‘Concentration of the reference compound
used for the competition with test compounds in the antagonist mode.
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2. Inhibition of cytochrome P450 isoforms

Enzyme activities of individual CYP forms were measured according to established protocols. The
following microsomal CYP activities were tested: CYP1A2, 7-ethoxyresorufin O-deethylation®; CYP2A6,
coumarin 7-hydroxylation®; CYP2B6, 7-ethoxy-4-(trifluoromethyl)coumarin 7-deethylation*; CYP2CS,
paclitaxel 60-hydroxylation’; CYP2C9, diclofenac 4’-hydroxylation®; CYP2C19, mephenytoin 4'-
hydroxylation’; CYP2D6, bufuralol 1’-hydroxylation®; CYP2E1, chlorzoxazone 6-hydroxylation’, and
CYP3A4, midazolam 1’-hydroxylation'®!".

Incubation mixtures contained 100 mM potassium phosphate buffer (pH 7.4), NADPH-generating system
(0.8 mM NADP+, 5.8 mM isocitrate, 0.3 unit/ml of isocitrate dehydrogenase, and 8 mM MgCl,), human
liver microsomes and individual probe substrate. Compounds tested were dissolved in DMSO to a
concentration 200 mM and then were diluted in the same phosphate buffer. Concentrations of the tested
compounds in the experiments ranged from 0.01 to 100 uM. Assay conditions are listed in Table S4. The
concentrations of probe substrates for individual CYP forms were chosen in the range of the respective Ki,
determined separately as described [1-10] for each CYP enzyme and for its respective substrate.

Activities were measured using HPLC Prominence system (Shimadzu; Kyoto, Japan) with a
UV/fluorescence detection. Data were analyzed using Sigma Plot v.12.0 graphing software (Jandel
Scientific, Chicago, IL, USA).

Table S4. Details of the CYP450 enzymatic assay conditions.

CYP450 Substrate Substrate CYP/volume Quench agent Incubation

isoform conc. (uM) | (pmol/pl) g time (min)

CYP1A2 7-ethoxyresorufin 2.5 25/100 0.2 ml Methanol 15

CYP2A6 Coumarin 15 35/100 0.2 ml Methanol 15

cypaBs | /-cthoxy-4- |15 35/100 0.2 ml Methanol 15
(trifluoromethyl)coumarin

CYP2C8 Paclitaxel 45 70/200 0.05 ml Acetonitrile 15

0.05 ml 94% Acetonitrile, 6%

CYP2C9 Diclofenac 15 35/200 . . 30
acetic acid

CYP2C19 | S-mephenytoin 25 50/200 0.02 ml Hydrochloric acid 30

CYP2D6 Bufuralol 20 70/200 0.02 ml 70% Perchloric acid 30

CYP2E1 Chlorzoxazone 25 160/1000 0.05 ml 42.5% Phosphoric acid | 30

CYP3A4 Midazolam 2.5 15/100 0.1 ml Methanol 10
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4. NMR spectra, MS spectra, HPLC chromatograms of target compounds

NMR_Data_PPD_XII_WT_organized/WT_V_24__G_3p_trial2_H
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Keisuke Ishita, BCHOL-7-OMe
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MS of Compound (RS)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-ol
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Minutes
DAD-254 nm Results
Retention Time Area Area %
9.667 16729944 49.99
10.467 16700168 49.90
12.233 35029 0.10
Totals
33465141 100.00

Chiral HPLC of Compound (RS)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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Characterization Data for Target WT Compounds

NMR_Data_PPD_XII_WT_organized /WT-IV-02_2t_H £24000
sample #2 "2t" in acetone, 298K, 1H NMR
23000
F22000
F21000
20000
19000
18000
17000
16000
15000
14000
r13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

o S0 V. W ——

r-1000
F-2000

T T T T T T T T T T T T T T T T T T T 1
5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

'HNMR of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yljmethanol

NMR_Data_PPD_XII_WT_organized/WT-IV-02_2t_C

40000
35000
30000
25000
20000
15000
10000

5000

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 11?1(100) 90 80 70 60 50 40 30 20 10 0
ppm.

3C NMR of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yljmethanol
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C:\Xcalibur\data\Keisuke\Dr. Tjarks\2t

Relative Abundance

11/16/2015 10:50:58 AM

265.22330
100 R=163301
901 266.21951
] R=163204
80
70
60— 264.22693
- R=164104
50
40|
30 267.21533
] R=165004
20
. 263.23013
0 a R=166604
= 269.06058
- 262.23325
] R=178404 Re121704
0 265.22262
100 R=163149
- 266.21899
%0~ R=163137
80—
. 264.22626
70; R=163136
60—
50
3 267.21536
40— R=163135
. 263.22989
30: R=163109
20
] 262.23352
1Oi R=163143 268.21873
o 260.24078 R=162573
3 R=163124
0 R N R N N N L R N N L LR R R
260 265 270
m/z

NL:

2.06E6

2t#74 RT:2.00 AV: 1 T:
FTMS - p ESI Full ms
[100.00-2000.00]

NL:
6.39E3

C9B1oH17 02

CoB1oH17 02

p (gss, s /p:40) Chrg 1

R: 163301 Res .Pwr . @FWHM

MS of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yljmethanol

S14



mAU

1200 1200

__ DAD-254 nm
B 2t_new P
11004 1100
10004 1000
9004 900
800 800
7004 700
600 600
5004 500
400+ 400
300 F300
200 F200
1009 [ 100
0 T T T T T 4JI T T T T T T T T T 0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Minutes
DAD-254 nm Results

Retention Time Area Area %

6.340 231253 0.21

9.633 3200 0.00

10.307 107621486 99.71

19.153 73232 0.07

20.600 1259 0.00

20.833 564 0.00

Totals
107930994 100.00

HPLC of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|methanol
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NMR_Data_PPD_XII_WT_organized/WT_V_02__ BT_H
sample #2 in CDCI3 BT-WTB5 1H NMR, 298K 38000

36000
34000
32000
30000
28000
26000
24000
22000
20000
18000
16000
r14000
12000
10000
8000

6000

4000

2000

I S

r-2000

T T T T T T
95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 0.5 0.0 -0.5
f1 (ppm)

'HNMR of Compound 1-(4-hydroxyphenyl)-12-ethyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_02_ BT_C
sample #2 in CDCI3 BT-WTB5 13C NMR, 298K 8000

r7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
r1500
r1000

r500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 11910( 9(; 80 70 60 50 40 30 20 10 0 -10
ppm

5C NMR of Compound 1-(4-hydroxyphenyl)-12-ethyl-1,12-dicarba-closo-dodecaborane
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Werner Tjarks  BT-WTB5 EI 70 eV

Werner Tjarks BT-WTB5 EI70eV

BT-WTB5_EI_4-3-17-A (0.019) Is (1.00,1.00) C10H20B100 Voltage El+
100+ 2.90e12
Theoretical pattern
263.2557
LB
266.2462
262.2592
261.2628
267.2490
-

BT-WTB5_EI_4-3-17-A 73 (1.341) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (41:75) Voltage El+
3.98e3

100

Measured pattern
263.2554
% -
266.2466
262.2584
261.2611
266.9868
0 259.2141 2602613 750.9901 261.9835 262.9897 [ y
T T T i T T m/z
259 260 261 262 263 266 267

S17

MS of Compound 1-(4-hydroxyphenyl)-12-ethyl-1,12-dicarba-closo-dodecaborane



Time: 12,3315 Minutes - Ampitude: 127513 m

DAD-280 nm
BT_1

z 2 0 2
DAD-280 nm
Results
Retention Time Area Area % Height Height %
12.093 50057811 99.61 1850129 99.45
13.020 195020 0.39 10236 0.55
Totals
50252831 100.00 1860365 100.00

HPLC of Compound 1-(4-hydroxyphenyl)-12-ethyl-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_01_AT_H 40000
sample #1 in acetone AT-WTB5 1H NMR, 298K
38000
F36000
F34000
F32000
F30000
F28000
F26000
24000
F22000
F20000
18000
F16000
F14000
F12000
F10000
8000

F6000

4000

2000

r-2000

r T T T T T T T T T T T T T T T T T T T T
)0 95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]ethan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_01__AT_C
sample #1 in acetone AT-WTB5 13C NMR, 298K 21000

20000
19000
18000
17000
16000
r15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
r1000

r-1000

T T T T T T T T T T T T T T T T T T T T T +--2000

200 190 180 170 160 150 140 130 120 110f1%00 )90 80 70 60 50 40 30 20 10 0 -10
ppm.

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]ethan-1-o0l
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Werner Tjarks AT-WTB5 EI70 eV

AT-WTB5_EI_4-3-17-A (0.019) Is (1.00,1.00) C10H20B1002 Voltage El+
280.2472 2.89e12

100+

281.2439
Theoretical
279.2506
|
282.2412
278.2542
277.2577
283.2440

AT-WTB5_EI_4-3-17-A 89 (1.635) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (40:90) Voltage El+
280.9821 2.31e3

100+

€ PFK reference mass
Measured pattern
280.2471
281.2436
=24 279.2499
282.2413
278.2531
277.2546 281.9859 283.2442
278.9852 .
277.0034 277.9819 L 279.9889 | O 284.0486 iz
T T T T T T T T
277 278 279 280 281 282 283 284

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]ethan-1-ol
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H i
DAD-280 nm
Results
Retention Time Area Area % Height Height %
9.580 154580 0.22 6955 0.36
13.840 309408 0.45 9889 0.51
15.973 68574848 99.33 1915760 99.13
Totals
69038836 100.00 1932604 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]ethan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT_V_04__DT_H
sample #4 50032517890 DT-WTBS in CDCI3, 298K, 1H NMR
30000

25000

20000

15000

10000

5000

T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0 -05
f1 (ppm)

'HNMR of Compound 1-(4-hydroxyphenyl)-12-propyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_04_ DT_C
sample #4 50032517890 DT-WTB5 in CDCI3, 298K, 13C NMR 00
r75

7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
r1500
1000

r500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 1?10( 90) 80 70 60 50 40 30 20 10 0 -10
ppm

5C NMR of Compound 1-(4-hydroxyphenyl)-12-propyl-1,12-dicarba-closo-dodecaborane

S22



Werner Tjarks DT-WTB5 EI70eV

Werner Tjarks DT-WTB5 EI70eV

DT-WTB5_EI_4-3-17-A (0.019) Is (1.00,1.00) C11H22B100 Voltage El+
278.2680 2.89%e12

100

279.2647
Theoretical pattern
277.2714
L
280.2621
276.2749
275.2785
Nﬁ.w«:

DT-WTB5_EI_4-3-17-A 85 (1.561) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (40:85) Voltage El+
278.2684 1.35e3

100

279.2652
Measured pattern
277.2712
=
280.2621
276.2747
280.0827 | €= PFK ref. mass
275.2765
281.2612
o 273.2279 2142789 574 9801 , | 279.9853 L 281.9863 283.0504 \
T i T T T T r T T " T m/z
273 274 275 276 277 278 279 280 281 282 283

MS of Compound 1-(4-hydroxyphenyl)-12-propyl-1,12-dicarba-closo-dodecaborane
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2 i
DAD-280 nm
Results
Retention Time Area Area % Height Height %
11.873 63784269 99.29 2359583 99.19
13.127 458512 0.71 19172 0.81
Totals
64242781 100.00 2378755 100.00

HPLC of Compound 1-(4-hydroxyphenyl)-12-propyl-1,12-dicarba-closo-dodecaborane

S24




NMR_Data_PPD_XII_WT_organized/WT_V_03__CT_H_patent_nol3
sample #3 50032517766 CT-WTBS5 in acetone-d6, 298K, 1H NMR

T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 50 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)

"HNMR of Compound 1<4-Hydroxyphenyl)-12-(1-hydroxypropyl)-1,12-dicarba-closo-dodecaborane

z

R_Data_PPD_XII_WT_organized/WT_V_03__CT_C_patent_nol3
ple #3 50032517766 CT-WTBS in acetone-d6, 298K, 13C NMR

@
2

; ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
10 200 190 180 170 160 150 140 130 120 110 f11<00 ) 90 8 70 60 50 40 30 20 10 O
ppm

13C NMR of Compound 1<4-Hydroxyphenyl)-12(1-hydroxypropyl)-1,12-dicarba-closo-dodecaborane

S25

36000

34000

32000

30000

28000

26000

r24000

r22000

20000

18000

16000

14000

12000

10000

8000

r6000

4000

2000

r-2000

r11000

10000

9000

8000

r7000

r6000

5000

4000

3000

2000

r1000

-+-1000
-10



TA-P-OH-P-3-OH-CAR-NEGATIVE 1 (C11H21B1002)(0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00)

293.2545
292.2581
BN
291.2617
290.2654
0
TA-P-OH-P-3-OH-CAR-NEGATIVE
293.2544
292.2580
S
291.2616
3 290.2653
290 291 292 293

294.2508
295.2472
296.2506
294.2507
295.2471
296.2505
m/z
294 295 296

MS of Compound 1-(4-Hydroxyphenyl)-12-(1-hydroxypropyl)-1,12-dicarba-closo-dodecaborane
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é Q0 ri) é
DAD-280 nm
Results
Retention Time Area Area % Height Height %
12.380 449826 0.71 8840 0.53
13.420 63251111 99.29 1655018 99.47
Totals
63700937 100.00 1663858 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12-(1-hydroxypropyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_05__ET_H_patent_no7
sample #5 in CDCI3 ET-WTB5 1H NMR, 298K

LI n

r21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
r11000
10000
9000
8000
r7000
6000
5000
4000
3000
2000
r1000

r-1000

--2000

T T T T T T T T T T T T T T T T T T T
.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

'H NMR of Compound 1-4-Hydroxyphenyl)-12-butyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_05__ET_C_patent_no7
sample #5 in CDCI3 ET-WTB5 13C NMR, 298K

0.5

7000

r6500

r6000

r5500

r5000

r4500

4000

r3500

3000

r2500

2000

r1500

r1000

r500

r-500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
0 190 180 170 160 150 140 130 120 110 1?{)( 9()) 80 70 60 50 40 30 20 10
ppm

3C NMR of Compound 1<4-Hydroxyphenyl)-12-butyl-1,12-dicarba-closo-dodecaborane
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BCHOL-4-OH-CAR-NEGATIVE (C12H23B100)

(0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00)

_ 291.2752 292.2716
290.2825
2 293.2679
289.2861
288.2897 294.2713
o —
BCHOL-4-OH-CAR-NEGATIVE
: 291.2751
292.2715
200.2824
X
293.2678
289.2860
, 2882896 294-2‘712
288 289 290 291 292 293 294

MS of Compound 1-(4-Hydroxyphenyl)-12-butyl-1,12-dicarba-closo-dodecaborane
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B views -

00

500.

400,

mALl

00:

.

100.

100

DAD-280 nm
Results
Retention Time Area Area % Height Height %
11.733 52464432 98.83 1959245 98.85
13.287 620034 1.17 22871 115
Totals
53084466 100.00 1982116 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12-butyl-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT-1V-08_8t_patent_no12_trial2_H 28000
sample 8t in CDCI3, 298K, 1H NMR
26000
24000
F22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000

r-2000

T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

'HNMR of Compound 1-4-Hydroxyphenyl)-12-(1-hydroxybutyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT-IV-08_8t_patent_nol2_trial2_C
r1500

r1400
r1300
r1200
rl100
r1000
r900
800
r700
600
r500
r400
r300
r200

rlo0

r-100

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

13C NMR of Compound 1<4-Hydroxyphenyl)-12-(1-hydroxybutyl)-1,12-dicarba-closo-dodecaborane
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TA-BCHOL-4-P-OH-P-OH (C12H23B1002) (0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00); Cu (0.10);

%

304.2846
o

307.2701

306.2774

305.2810

308.2665

309.2629

310.2662

TA-BCHOL-4-P-OH-P-OH (10.952) AM (Top,5, Ar,4000.0,0.00,0.70); Sm (SG, 3x5.00)

%

304.2845
304

307.2700

306.2773

305.2809

305 306 307

308.2664

309.2628

310.2661

308 309 310

m/z

MS of Compound 1-(4-Hydroxyphenyl)-12-1-hydroxybutyl)-1,12-dicarba-closo-dodecaborane
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— st
14004 1400
12004 1200
10004 1000
8004 800
600 600
4004 F 400
2004 200
e
Minutes
DAD-254 nm Results
Retention Time Area Area %
7.773 28460 0.02
9.167 2389747 1.77
9.867 132327460 98.10
16.147 143283 0.11
Totals
134888950 100.00

HPLC of Compound 14-Hydroxyphenyl)-12-1-hydroxybutyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized /WT_V_07.

H
sample #16 50032517496 ST-WTBS5 in CDCI3, 298K, 1H NMR

;.__J; L

T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -0.5
f1 (ppm)

'HNMR of Compound 1-(4-hydroxyphenyl)-12-pentyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized /WT_V_07_ ST_C
sample #16 50032517496 ST-WTBS5 in CDCI3, 298K, 13C NMR

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 1??( 9% 80 70 60 50 40 30 20 10 0
ppm.

13C NMR of Compound 1-(4-hydroxyphenyl)-12-pentyl-1,12-dicarba-closo-dodecaborane
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Werner Tjarks  ST-WTB5 EI 70 eV

Werner Tjarks ST-WTB5 EI 70 eV

ST-WTB5_EI_4-4-17 (0.019) Is (1.00,1.00) C13H26B100 Voltage El+
100- 306.2993 2.86e12
307.2962
] Theoretical pattern
| 305.3028
&7 308.2936
] 304.3063
] 303.3098 309.2961
0
ST-WTB5_E|_4-4-17 192 (3.526) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (61:193) Voltage El+
100+ 306.3001 174
307.2959
Measured pattern
] 305.3034
s 308.2936
304.3062
303.3087 304.9811
] 309.2917
302.3047
0 f 302.9912 303.9482 , 305.9856 306.9888 307.9624 308.9773 3102788 3109828
T T 1 T T T T T T T
302 303 304 305 306 307 308 309 310 31

MS of Compound 1-(4-hydroxyphenyl)-12-pentyl-1,12-dicarba-closo-dodecaborane
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inutes - Amplitude:

0.4405 mAL

E E
DAD-280 nm
Results
Retention Time Area Area % Height Height %
11.373 65360761 97.39 2499818 98.11
13.160 1750915 2.61 48252 1.89
Totals
67111676 100.00 2548070 100.00

HPLC of Compound 1-(4-hydroxyphenyl)-12-pentyl-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_06_RT_H_patent_noll (i
sample #15 in acetone RT-WTB5 1H NMR, 298K

r24000
F22000
20000
18000
16000
14000
12000
10000
8000

r6000

4000

r2000

2000

.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)

'HNMR of Compound 1<4-Hydroxyphenyl)-12-(1-hydroxypentyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_06__RT_C_patent_noll 22000
sample #15 in acetone RT-WTB5 13C NMR, 298K
21000

20000
19000
18000
17000
16000
15000
14000
13000
r12000
r11000
10000
9000
8000
r7000
r6000
r5000
4000
3000
2000
r1000

r-1000

~-2000
T T T T T T T T T T

! ! ! ! ! ! ! ! ! ! !
200 190 180 170 160 150 140 130 120 110f11(00 )90 80 70 60 50 40 30 20 10 0 ~-10
ppm

13C NMR of Compound 1<4-Hydroxyphenyl)-12(1-hydroxypentyl)-1,12-dicarba-closo-dodecaborane
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TA-BCHOL-5-P-OH-P-OH (C13H25B1002) (0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00); Cu (0.10);

321.2858 322.2821

320.2894
2 323.2785
319.2930
318.2967 324.2819
0" |
TA-BCHOL-5-P-OH-P-OH (10.952) AM (Top,5, Ar,4000.0,0.00,0.70); Sm (SG, 3x5.00)
) 321.28.58
322.2820
320.2893
X
323.2784
319.2929
318.2966 324.2819
i \
318 319 320 321 322 323 324

MS of Compound 1-(4-Hydroxyphenyl)-12-(1-hydroxypentyl)-1,12-dicarba-closo-dodecaborane
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m/z



775 mAU

mall
o
)

ma

DAD-280 nm
Results
Retention Time Area Area % Height Height %
10.267 127840 0.23 4509 0.29
11.813 54844477 99.77 1556891 99.71
Totals

54972317 100.00 1561400 100.00

HPLC of Compound 144-Hydroxyphenyl)-12-(1-hydroxypentyl)-1,12-dicarba-closo-dodecaborane

S39




NMR_Data_PPD_XII_WT_organized/WT-IV-06_6t_patent_no4_trial2_H
sample 6t in CDCI3, 298K, 1H NMR

T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

'H NMR of Compound 1-4-Hydroxyphenyl)-12-heptyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT-IV-06_6t_patent_no4_trial2_C

0.5

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 f110? ?o 80 70 60 50 40 30 20 10
ppm

C NMR of Compound 1<4-Hydroxyphenyl)-12-heptyl-1,12-dicarba-closo-dodecaborane
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C:\Xcalibur\data\Keisuke\Dr. Tjarks\6t

11/16/2015 11:01:21 AM

Relative Abundance

333.32132 NL:
100 R=138373 1.66E5
] 6t#83-92 RT: 2.25-2.50 AV:
] 10 T: FTMS - p ESI Full ms
. 334.31759
90 R=130458 [100.00-2000.00]
80—
70
60
1 332.32481
50 R=142698
40
30 335.31372
E R=141745
20 331.32834
7 R=140974
107 330.33177 336.31712
] R=1c19252 R=110612
T |
0 333.32161 NL:
100 R=150983 6.00E3
- 334.31798 C15B10H29 O
904 R=150982 C15B10H20 O
7 p (gss, s /p:40) Chrg 1
3 R: 151118 Res .Pwr . @FWHM
80
] 332.32524
703 R=150983
60—
50
40 335.31435
] R=150956
] 331.32887
30 R=150943
20
7 330.33250
104 R=150943 33‘_6.31774
] R=150509 338 32436
] | R=99167
0 ER R R e R L R L N R R L RN L R R R RN R
330 332 334 336 338
m/z

MS of Compound 1-(4-Hydroxyphenyl)-12-heptyl-1,12-dicarba-closo-dodecaborane
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— Gt

450 450
4004 F 400
3504 350
3004 300
2504 250
2004 200
150 150
100 100
504 50

0 0

0 2I 1; (IS é 1‘0 1I2 1I4 1‘6 1IB 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results

Retention Time Area Area %
6.860 28663162 99.52
13.193 136216 0.47
15.827 2217 0.01

Totals
28801595 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12-heptyl-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT-IV-03_3t_patent_no6_H_trial2
sample #3 ('3t") in CDCI3, 298K, 1H NMR 23000

r22000
r21000
20000
19000
18000
17000
16000
15000
14000
r13000
12000
r11000
10000
9000
8000
r7000
r6000
r5000
4000
3000
2000

r1000
L] N S A

r-1000
F-2000

T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
f1 (ppm)

'HNMR of Compound 1<4-Hydroxyphenyl)-12-(1-hydroxyheptyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT-IV-03_3t_patent_no6_C_trial2

r11000
10000
9000
8000
r7000
r6000
5000
4000

3000

A i

F-1000

: ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
20 190 180 170 160 150 140 130 120 110 f110(0 )90 8 70 60 50 40 30 20 10 O
ppm

13C NMR of Compound 1<4-Hydroxyphenyl)-12(1-hydroxyheptyl)-1,12-dicarba-closo-dodecaborane
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mAl

oo, TS5 5L 510_20_co 500005 4
= 35133216
Calculated: (O oo i
s 351.332933 | CuetasBio0z Crerica ~) I -] =1 B
3222853 Buidng block. <ncne> -
2.2 ppm error ¥ - r o
8 8 # m/z  Abundence lsctopom *
8 1 344 357595 000 “12015"
100 F 2 345354028 [l Mataly
3 46350441 020 “12015°
s 47 345866 162 “12015°
3 5 U8 U3N0 7%8 185"
N 8 6 49339784 2135 184"
g 7 350336309 Q83 183"
8 35035106 000 “12c14°{
1033580 ; 5§ 9 6132933 100000 “1082°%
2 10 31947721 0004 “1084"
n 352329786 ®172 1081
«© F 12 352344506 0009 “1083"
3 13 3327372 w2 1810
. 3 1 331645 001 1082~
3 15 354 323845 6859 11810
= 2 8 1 3654 43809 002 “1082°
33 8 17 35332272 0664 “11810
s g883 E 3 B b & 18 35634721 0049 11810
o 3233 EE 885 10 st poetogiidid .-
¥ S T N N | 1T 1T 17T L] | 13
T N R S
Rezabon 10000 Moncisotopic neual mass: AN
2 M 0035 Nominal neutral mass: 2
e i (G Average neutol mass 350508352
Hil soted sum formuds: CyHy,8,50,
Elemartal conpostion: €51 25% H889% 8 0 76% 0 310%
- = = J
626087
!
? 40 w2y
s 34970458 30 0urms s ss32m871 35430081 I sesms
P o ED % B B B £ P
MS of Compound 1-(4-Hydroxyphenyl)-12-(1-hy heptyl)-1,12-dicarba-closo-dodecaborane
- DAD-254 nm %0
3t_tjarks_2
2754 r275
250 250
225+ 225
200+ 200
1754 r175
150 150
1254 r125
100 100
751 r75
50 50
257 r25
0 ro
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
[ 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Minutes
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DAD-254 nm Results

Retention Time Area Area %
9.520 22009765 99.94
21.467 471 0.00
21.500 16 0.00
22.093 9021 0.04
22.653 810 0.00
22.787 2098 0.01
Totals
22022181 100.00

HPLC of Compound 144-Hydroxyphenyl)-12-(1-hydroxyheptyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_09__MT_H_patent_no5 F19000
sample #10 in CDCI3 MT-WTB5 1H NMR, 298K
18000
r17000
16000
15000
14000
13000
12000
11000
10000
9000

8000

r7000

6000

5000

4000
3000

2000

r1000

r-1000

r T T T T T T T T T T T T T T T T T T T T
.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

'H NMR of Compound 1-4-Hydroxyphenyl)-12-decyl-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_09__MT_C_patent_no5

sample #10 in CDCI3 MT-WTB5 13C NMR, 298K L11000

10000
9000
8000
r7000
6000
5000
4000
3000

2000

1000

F-1000

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
0 190 180 170 160 150 140 130 120 110 %00 ) 90 8 70 60 50 40 30 20 10
ppm

3C NMR of Compound 1<4-Hydroxyphenyl)-12-decyl-1,12-dicarba-closo-dodecaborane
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TA-BCHOL-10-OH 1 (0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00); Cu (0.10); Is (1.00,1.00) C18H35B100

] 375.3725 3.30e11
374.3725
377.3647
J
373.3803
372.3803 378.3647
ol : : . ‘ ; . . . . .
TA-BCHOL-10-OH 211 (10.952) AM (Top,5, Ar,4000.0,0.00,0.70); Sm (SG, 3x5.00) 1: TOF MS ES-
] 375.3723 1.76e3
374.3799
. 377.3705
373.3888
372.3897 378.3763
364.3618 389.3850 291-3723 393 3550

T T T T T T T m/z
355 360 365 370 375 380 385 390 395 400 405

MS of Compound 1-(4-Hydroxyphenyl)-12-decyl-1,12-dicarba-closo-dodecaborane
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H i
DAD-280 nm
Results
Retention Time Area Area % Height Height %
10.227 66894742 100.00 2779851 100.00
Totals ‘
66894742 100.00 2779851 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12-decyl-1,12-dicarba-closo-dodecaborane

S48




NMR_Data_PPD_XH_WT_organized/WT_V_08__NT_H 30000
sample #11 in CDCI3 NT-WTB5 1H NMR, 298K
28000
26000
24000
F22000
20000
18000
16000
14000
r12000
10000
8000

6000

4000

2000

L A A

r-2000

T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -1.0
f1 (ppm)

"HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]decan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_08_ NT_C
sample #11 in CDCI3 NT-WTB5 13C NMR, 298K

4500
4000
3500
3000
2500
2000
r1500
r1000

r500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 11910( 90) 80 70 60 50 40 30 20 10 0 -10
ppm

5C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]decan-1-ol
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Werner Tjarks  NT-WTB5 EI70eV

Werner Tjarks NT-WTB5 EI70eV

NT-WTB5_EI_4-3-17 (0.019) Is (1.00,1.00) C18H36B1002 Voltage El+
1004 3923728 4onaco 2.80e12
Theoretical pattern
391.3761
me 3043675
300.3795
389.3831 395.3698
NT-WTB5_EI_4-3-17 200 (3.674) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (140:200) Voltage El+
392.3750 348
100+ 393.3719
Measured pattern
391.3776
. 394.3701
<
390.3818
389.3851 302.9757 395.3715
ol 3873027 38393090015 3800820 |  390.9853 393.9809 |  394.9770 396.3700  307.36043979775  399.0019 399816
T T T T T T T T T T T T 1
387 388 389 390 391 392 393 394 395 396 397 398 399

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]decan-1-ol
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Time: 28,5338 Minutes - Amplituge: 0.03025 mAU

DAD-280 nm
NT_2
1200 - 1200

DAD-280 nm
Results
Retention Time Area Area % Height Height %
8.213 352950 0.27 16057 0.35
9.407 131569639 99.73 4564912 99.65
Totals
131922589 100.00 4580969 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]decan-1-ol
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HO

NMR_Data_PPD_XII_WT_organized/WT_V_10__QT_H
sample #14 in acetone QT-WTB5 1H NMR, 298K 34000

32000
30000
28000
26000
24000
F22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000

L b

r-2000

T T T T
95 90 85 80 75 7.0 65 6.0 5.5

T T T T T T T T T T T T T
45 40 35 30 25 20 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-methylpentan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_10__QT_C [ecovo
sample #14 in acetone QT-WTB5 13C NMR, 298K L21000

20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

r-1000

T T T T T T T T T T T T T T T T T T T T - --2000

T
200 190 180 170 160 150 140 130 120 110f1{00 )90 80 70 60 50 40 30 20 10 0 -10
ppm.

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-methylpentan-1-ol
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Werner Tjarks QT-WTB5 ElI 70 eV

Werner Tjarks QT-WTB5 EI70eV

QT-WTB5_EI_4-4-17 (0.018) Is (1.00,1.00) C14H28B1002 Voltage El+
100- 336.3100 2.85¢12
337.3068
Theoretical pattern
335.3134
B 338.3044
334.3169
333.3204 3393069
QT-WTB5_E|_4-4-17 122 (2.239) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (85:122) Voltage El+
100- 336.3112 160
337.3085
Measured pattern
335.3145
e 338.3047
334.3179
333.3219
331.9823 339.3068 341.0160
o 7 | 333.0141 333.9896 334.9822 335.9798 336.9968 339.0575 3403159 3413183 3420118 '
T 1 T S T - } - t T 7= T T m/z
332 333 334 335 336 337 338 339 340 341 342

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-methylpentan-1-ol
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% 000 000 %
DAD-280 nm
Results
Retention Time Area Area % Height Height %
9.613 342209 0.40 9516 0.48
11.073 85583352 99.60 1965175 99.52
Totals \

85925561 100.00 1974691 | 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|-4-methylpentan-1-ol
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WT-V-12 OH

HB\ : ,BH
/BN
BHHR
HBIABH
Chemical Formula: C45H30B 1902

Exact Mass: 352.31764
Molecular Weight: 350.50300

NMR_Data_PPD_XII_WT_organized/WT_V_12__TT_H_correct
sample #18 50032517261 UT-WTBS5 in acetone-d6, 298K, 1H NMR
28000

26000
24000
22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000
L - }o

r-2000

! !
95 9.0 85 80 75 7.0 65 60 55 50 45 4.0 35 3.0 25 20 15 1.0 05 0.0 -0.5
1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl] |-5-methylhexan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_12__TT_C_correct

sample #18 50032517261 UT-WTB5 in acetone-d6, 298K, 13C NMR L9000

8500
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
r1500
r1000

r500

r-500

: ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
10 200 190 180 170 160 150 140 130 120 uofll(oo ,%0 80 70 60 50 40 30 20 10 0 -10
ppm

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl] |-5-methylhexan-1-ol
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Werner Tjarks  TT-WTB5 EI 70 eV

Werner Tjarks UT-WTB5 EI70eV

UT-WTB5_EI_4-4-17 (0.019) Is (1.00,1.00) C15H30B1002 Voltage El+
100+ 350.3257 2.84e12
351.3225
Theoretical pattern
349.3290
R 352.3202
348.3325
347.3361 353.3226
UT-WTB5_EI_4-4-17 256 (4.702) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (121:256) Voltage El+
100+ 350.3268 1.05e3
351.3240
Measured pattern
349.3300
EE 352.3217
348.3328
347.3359 353.3027 N
o ﬁm.ww% 346.9736 347.9804 348.9903 349.9842 350.9870 352.119 352.9795 354.3107 | miz
T T T T T T T T T

T
346 347 348 349 350 351 352 353 354 355

S56

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl] ]-5-methylhexan-1-o0l



E E
DAD-280 nm
Results
Retention Time Area Area % Height Height %
5.767 133837 0.16 4040 0.16
9.253 67789 0.08 2902 0.11
10.627 80517401 98.39 2552447 98.34
12.520 1116293 1.36 36152 1.39
Totals ‘
81835320 100.00 2595541 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl] |-5-methylhexan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT-IV-07_7t_patent_no2_trial2_H
sample #5 ("7t") in CDCI3, 298K, 1H NMR

T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)

'H NMR of Compound 1-4-Hydroxyphenyl)-12-(6-methylheptyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT-IV-07_7t_patent_no2_trial2_C

i ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
30 190 180 170 160 150 140 130 120 110 f110(0 )90 80 70 60 50 40 30 20 10
ppm

13C NMR of Compound 1<4-Hydroxyphenyl)-12-(6-methylheptyl)-1,12-dicarba-closo-dodecaborane
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C:\Xcalibur\data\7t-Pos_151001152145

10/1/2015 3:21:45 PM

Relative Abundance

347.33761 NL:
R=144979 4.84E5
100 z=1 [
] Pos_151001152145#4-
1 348.33386 23 RT: 0.07-0.59 AV:
90— R=146306 20 T: FTMS - p ESI
. z=1 Full ms
80~ [100.00-2000.00]
70
] 346.34110
601 R=143072
B z=1
50
403 349.32975
. R=146253
30 z=1
1 345.34431
1 R=149747
20; z=1
] 344.34793 350.33265
105 R=119086 R=99184
. z=1 z=1
1 |
0 NL:
2.53E5
100 347.33726 C16 Ha1 B1o O:
] C16H31B1001
90 348.33363 pa Chrg 1
80
70 346.34089
60
50
407 349.33000
30- 345.34452
20
10 344.34815 350.33335
1 343.35179
O “\““\‘“L‘\““\““\““““\““\““\““““\““\““\““““\““\““\““““\““\“‘
344 346 348 350 352
m/z

MS of Compound 1-(4-Hydroxyphenyl)-12-(6-methylheptyl)-1,12-dicarba-closo-dodecaborane
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mAU

T __ pap-2sanm 300
7t_tjarks

2754 275
2504 250
2254 225
2004 200
175+ =175
150 150
125+ 125
1004 100

754 r75

504 50

254 r25

0 2I 4'1 (IS EI! 1'0 1'2 1'4 1'6 1'5 2'0 2'2 2'4 2'6 2'8 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
7.840 19022561 100.00
Totals
19022561 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12(6-methylheptyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT-IV-04_4t_patent_no20_H [22vvv
sample #4 ("4t") in CDCI3, 298K, 1H NMR

50000

45000

40000

35000

30000

r25000

20000

15000

10000

r5000

~-5000

T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-6-methylheptan-1-ol

NMR_Data_PPD_XII_WT_organized/WT-IV-04_4t_patent_no20_C [

r7000
r6500
r6000
r5500
5000
r4500
4000
r3500
3000
r2500
r2000
r1500
r1000

r500

=500

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

5C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-6-methylheptan-1-ol
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C:\Xcalibur\data\4t-Pos_151001151820 10/1/2015 3:18:20 PM

363.33305 NL:
R=137287 1.20E6
100 z= 4t-
] 364.32926 Pos_15100115182046-
] R=139180 20 RT:0.12-0.51 AV:
90| 7=1 15 T: FTMS - p ESI
1 Full ms
80~ [100.00-2000.00]
70
o ]
g
< |
g 607 360.72089 352 33634
s A R=80241  R=143705
< 50 z=? z=1
< 27
= 7
% 40—
. 365.32498
30 R=143854
] 361.33953 z=1
20| R=144638 339;5%4175672
1 360.34285 z=1 2=7
104 R=143241
] z=1 Jk l
1 | | L
0 NL:
2.52E5
00 363.33217 C1s Ha1B1o O2:
3 C16H31B10 02
- 364.32854 pa Chrg 1
90|
80|
70 362.33581
60—
50—
407 365.32491
307 361.33944
20
107 360.34307 366.32827
07“\“‘L‘\““\““\““ R L I L R L L L L L I R
360 362 364 366

m/z
MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-6-methylheptan-1-ol

S62



600

— dge
550 550
5004 500
450 [450
4004 400
3504 350
3004 =300
2504 250
2004 200
150 150
1004 100
50 F50
0 2I 1; (IS EI! 1‘0 1I2 1I4 1‘6 1IB 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results

Retention Time Area Area %

12.647 57748741 99.99

15.400 3101 0.01

15.827 733 0.00

15.913 835 0.00

15.973 53 0.00

Totals
57753463 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-6-methylheptan-1-ol
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NMR_Data_PPD_XII_WT_organized /WT-1V-09_9t_patent_no22_H
sample #6 ("9t") in acetone, 298K, 1H NMR

10000

9000

8000

7000

6000
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2000
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L«N o

--1000
T T T T T T T T T T T T T T T T T T T T

T T
95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -1.0
1 (ppm)

'HNMR of Compound (RS)-(2,3-dihydro-1H-inden-5-yl)-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yljmethanol

NMR_Data_PPD_XII_WT_organized/WT-1V-09_9t_patent_no22_C 14000
13000
12000
r11000
10000
r9000
8000
7000
6000
5000
4000
3000

2000

4 T 1 A -

r-1000

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 11?1(100) 90 80 70 60 50 40 30 20 10 0
ppm.

13C NMR of Compound (RS)-(2,3-dihydro-1H-inden-5-yl)-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|methanol
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380.71411 NL:
100 R=102357 2.26E5
] Ot-2#55-91 RT: 1.48-2.48 AV:
] 37 T: FTMS - p ESI Full ms
90 [100.00-2000.00]
80—
] 381.28546
707 R=127361
o 7
e .. 382.28174
g 607 R=127242
5 A
< 50
R
= N
T 40 380.28886
e R=127821
30
zoé 383.27755
. 379.29214 R=120882
10-] R=124226
] 384.28086
] \ R=110300
|
0 381.28523 NL:
100 R=127218 5.79E3
. 382.28160 C1gB1oHa5 02
. R=127244 C1gB1oH25 02
907 p (gss, s /p:40) Chrg 1
. R: 127361 Res .Pwr . @FWHM
80
] 380.28886
707 R=127200
60—
50
40 383.27796
] R=127225
] 379.29249
30 R=127202
20
1 378.29612
. 384.28138
10 R=127234 R=126172
07\““\““\““ I L L R N R RERERRRR
378 380 382 384
m/z

MS of Compound (RS)-(2,3-dihydro-1H-inden-5-yl)-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yljmethanol
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— stnen

7004 700
600 600
500 500
4004 F 400
3004 300
2004 200
100 100

0 0

0 2I 1; (IS EI! 1‘0 1I2 1I4 1‘6 1IB 2‘0 2‘2 2‘4 2‘6 2‘8 30

Minutes
DAD-254 nm Results

Retention Time Area Area %
7.287 57122831 99.69
10.200 178819 0.31

Totals

57301650 100.00

HPLC of Compound (RS)-(2,3-dihydro-1H-inden-5-yl)-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-ylmethanol
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HO

NMR_Data_PPD_XII_WT_organized/WT_V_17__LT_H
sample #9 50032517957 LT-WTBS in CDCI3, 298K, 1H NMR 17000

16000
15000
14000
13000
12000
r11000
10000
9000
8000
7000
6000
5000
4000
3000

2000

| v .

r-1000

r T T T T T T T T T T T T T T T T T T T T T T
)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -1.0
f1 (ppm)

'HNMR of Compound 1-(4-hydroxyphenyl)-12-(3-phenylpropyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_17_ LT C ~8500
sample #9 50032517957 LT-WTBS in CDCI3, 298K, 13C NMR
8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500

! o

r-500

: ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
50 190 180 170 160 150 140 130 120 110 1f010( 9? 80 70 60 50 40 30 20 10 0 ~-10
ppm

3C NMR of Compound 1-(4-hydroxyphenyl)-12-(3-phenylpropyl)-1,12-dicarba-closo-dodecaborane
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Werner Tjarks  LT-WTB5 ElI 70 eV

Werner Tjarks LT-WTB5 EI70eV

LT-WTB5_EI_4-4-17 (0.019) Is (1.00,1.00) C17H26B100 Voltage El+
100- 354.2996 255.2064 2.82e12

] Theoretical pattern

353.3029

- 356.2942

1 352.3063

1 351.3099 357.2964

0
LT-WTB5_E|_4-4-17 84 (1.543) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (60:109) Voltage El+
100 354.2975 166
355.2949
] Measured pattern
1 353.3025
. 356.2935
<
352.3053
351.3088 354.9778 357 2964
1 349.3374 350.3243 :
o L348:9799 | 350.9780 , 352.9791 | 7 N , 358.3039 398.9743 359.9775 '
T T T T i t T T T f - T T m/z
349 350 351 352 353 354 355 356 357 358 359 360

MS of Compound 1-(4-hydroxyphenyl)-12-(3-phenylpropyl)-1,12-dicarba-closo-dodecaborane
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E E
DAD-280 nm
Results
Retention Time Area Area % Height Height %
8.667 280902 0.23 9533 0.25
12.467 119996840 99.77 3831965 99.75
Totals
120277742 100.00 3841498 100.00

HPLC of Compound 1-(4-hydroxyphenyl)-12-(3-phenylpropyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT-IV-10_10t_patent_no23_H 25000
sample 10t in CDCI3, 298K, 1H NMR [24000

23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
r13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000

2000
AA‘ r1000
ro

r-1000
r-2000

T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-3-phenylpropan-1-ol

NMR_Data_PPD_XII_WT_organized/WT-1V-10_10t_patent_no23_C 7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
r1500
1000

r500

r-500

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-3-phenylpropan-1-ol

S70



C:\Xcalibur\data\Keisuke\Dr. Tjarks\10t 11/16/2015 11:09:36 AM

Relative Abundance

-
o
(]

90

80

70

60

50

40

30

20

10

o

369.28508
R=138655
370.28137
R=140483

368.28853
R=125959

366.96633
R=58094

371.27782
R=113709

366.29593

R=103331 372.28151
| h 1, | R=90355

100

90

80

70

60

50

40

30

20

10

o

369.28522
R=138477

370.28159
R=138486

368.28886
R=138525

371.27796

R=138477
367.29249

R=138526

366.29612
R=138510

|

372.28137
R=137687

366 368 370 372
m/z

NL:

4.85E4

10t#78-91 RT: 2.11-2.47 AV:
14 T: FTMS - p ESI Full ms
[100.00-2000.00]

NL:
5.85E3

C17B1oH2502:

C17B1oH25 02

p (gss, s /p:40) Chrg 1

R: 138655 Res .Pwr . @FWHM

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-3-phenylpropan-1-ol
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DAD-254 nm
T 10t_tjarks

550 550
5004 500
4504 450
4004 400
3504 350

2 3004 =300

133
2504 250
2004 200
150 150
1004 100
50 50

0 -0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
12.867 52266702 100.00

Totals
52266702 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-3-phenylpropan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT_V_15__JT_H_patent_no8 F14000
sample #7 50032517407 JT-WTBS in CDCI3, 298K, 1H NMR
13000
12000
11000
10000
9000

8000

r7000

6000

5000

4000

3000

2000

V\/\UL :(1)000

r-1000

.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 05
1 (ppm)

'HNMR of Compound 1<4-Hydroxyphenyl)-12-4-phenylbutyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_15_JT _C_patent_no8 800
sample #7 50032517407 JT-WTBS in CDCI3, 298K, 13C NMR
+8000

r7500
r7000
r6500
r6000
r5500
5000
r4500
4000
r3500
3000
r2500
r2000
r1500
r1000

r500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 1?10( 9()) 80 70 60 50 40 30 20 10 0 -10
ppm

5C NMR of Compound 1-4-Hydroxyphenyl)-12-(d-phenylbutyl)-1,12-dicarba-closo-dodecaborane
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MS of Compound 144-Hydroxyphenyl)-12-(4-phenylbutyl)-1,12-dicarba-closo-dodecaborane

S74

TA-P-OH-P-BUT-PHENYL (0.052) Is (1.00,1.00) C18H27B100 1: TOF MS ES-
~ 367.3074 368.3044 2.81e12
366.3108
< 369.3021
365.3142
364.3177 370.3043
— . , . . . . . —_ . ,
TA-P-OH-P-BUT-PHENYL 15 (0.778) AM (Top,5, Ar,4000.0,0.00,0.70); Sm (SG, 3x5.00); Cm (1:37)
. 367.3065 445 3080 6.58e4
366.3157
LIS 369.3015
365.3170
3633145 3064.3197 370.3056 574 3018
T l\ T | T T T T T T | I/ T T m/Z
362 363 364 365 366 367 368 369 370 371 372 373



7004

500

409

el

200

1004

Feoo

00

ALl

DAD-280 nm

Results
Retention Time Area Area % Height Height %
11.987 52486 0.07 1175 0.05
12.640 78257189 99.93 2358543 99.95
Totals ‘
78309675 100.00 2359718 100.00

HPLC of Compound 144-Hydroxyphenyl)-12<4-phenylbutyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_16_ KT_H
sample #8 50032517294 KT-WTBS in acetone-d6, 298K, 1H NMR 18000

r17000
16000
r15000
14000
r13000
r12000
r11000
10000
9000
8000
7000
6000
5000
4000
3000

2000

r1000
e ro

r-1000

r T T T T T T T T T T T T T T T T T T T T T
)0 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-phenylbutan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_16_ KT_C L22000
sample #8 50032517294 KT-WTBS5 in acetone-d6, 298K, 13C NMR
21000

[20000
[19000
[ 18000
[17000
[16000
[15000
[14000
[13000
[12000
[11000
[10000
F9000
[8000
[7000
[6000
[5000
F4000
[3000
[2000
‘ } i 1000
. Fo
[-1000

~-2000
T T T T T T T T T T T T T T T T T T T T T

;
200 190 180 170 160 150 140 130 120 110f1%00 )90 80 70 60 50 40 30 20 10 0 -10
ppm

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-phenylbutan-1-ol
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Werner Tjarks  KT-WTB5 EI 70 eV

Werner Tjarks KT-WTB5 EI70eV

KT-WTB5_E|_4-4-17 (0.019) Is (1.00,1.00) C18H28B1002 Voltage El+
100- 384.3102 385.3071 2.80e12
] Theoretical pattern
383.3135
(RN 386.3049
1 382.3169
1 381.3204 387.3072
0
KT-WTB5_E|_4-4-17 65 (1.193) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (50:80) Voltage El+
- 380.9758 158
100
384.3102 385.3069
€ PFK ref. mass
] Measured pattern
383.3128
Bl 386.3061
| 382.3146
3813180 381.9797 387.3105
1| a79.3183 380.3127 385.9804
0 ] 379.9682 381.5760 382.9901 383.9829 384.9818 1 mmm.,ﬂﬁ | 3883034 388.9472 389.8705
T T T T T T T T T T T
379 380 381 382 383 384 385 386 387 388 389

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-phenylbutan-1-ol
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DAD-260 nm
KT_1

DAD-280 nm
Results
Retention Time Area Area % Height Height %
10913 362389 0.22 12866 0.26
12.653 165382334 99.78 4917065 99.74
Totals
165744723 100.00 4929931 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-4-phenylbutan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT_V_13_ HT_H_patent_no9
sample #6 in CDCI3 HT-WTB5 1H NMR, 298K

. Y

r11000

10000

9000

8000

r7000

r6000

r5000
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3000

2000

1000

F-1000

T T T T T T T T T T T T T T T T T T T T
.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

'HNMR of Compound 1<4-Hydroxyphenyl)-12-(5-phenylpentyl)-1,12-dicarba-closo-dodecaborane

NMR_Data_PPD_XII_WT_organized/WT_V_13__HT_C_patent_no9
sample #6 in CDCI3 HT-WTB5 13C NMR, 298K

5000

r4500

4000

r3500

3000

r2500

2000

r1500

r1000

r500

~-500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
0 190 180 170 160 150 140 130 120 110 1?{)( 9()) 80 70 60 50 40 30 20 10 O
ppm

5C NMR of Compound 1<4-Hydroxyphenyl)-12-(5-phenylpentyl)-1,12-dicarba-closo-dodecaborane
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TA-P-OH-PPENTYP-PHE 1 (0.052) Cn (Top,5, Ar); Sm (SG, 3x5.00); Cu (0.10); Is (1.00,1.00) C19H29B100

B 381.3256 382.3177 3.29e11
380.3256
< 383.3177
379.3334
378.3334 384.3177
0 T ‘ T T T T T T T
TA-P-OH-PPENTYP-PHE 147 (7.630) AM (Top,5, Ar,4000.0,0.00,0.70); Sm (SG, 3x5.00) 1: TOF MS ES-
) 381.3257 9.74e3
382.3177
380.3255
3
383.3206
379.3266
3843152
378-?‘96 380.4763 | 381.4767 | 382.4879 | 385.3016
T T T T T T T T m/z
378 379 380 381 382 383 384 385

MS of Compound 1-(4-Hydroxyphenyl)-12-5-phenylpentyl)-1,12-dicarba-closo-dodecaborane
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Time: 28,1225 Minutes - Amplituse: 0.07275 m

DAD-280 nm
HT_1

00

w

L300

% 0 150 %
DAD-280 nm
Results
Retention Time Area Area % Height Height %
8.267 209756 0.76 8831 0.86
11.800 27340968 99.24 1021604 99.14
Totals
27550724 100.00 1030435 100.00

HPLC of Compound 1-(4-Hydroxyphenyl)-12-(5-phenylpentyl)-1,12-dicarba-closo-dodecaborane
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NMR_Data_PPD_XII_WT_organized/WT_V_14_IT_H

sampe IT-WTB5 (50032517834) in CDCI3, IH NMR, 298K [23000

22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
r12000
r11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000
ro

r-1000
F-2000

r T T T T T T T T T T T T T T T T T T T T T
)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -05
f1 (ppm)

'HNMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-5-phenylpentan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_14__IT_C [/
sampe IT-WTB5 (50032517834) in CDCI3, 13C NMR, 298K
7000

6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
r1500
r1000

r500

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 I?P( 9% 80 70 60 50 40 30 20 10 0 -10
ppm.

13C NMR of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-5-phenylpentan-1-ol
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Werner Tjarks

Werner Tjarks IT-WTB5 EI70 eV

IT-WTB5 ElI70eV

IT-WTB5_E|_4-4-17_R4 (0.019) Is (1.00,1.00) C19H30B1002 Voltage El+
100 398.3259 3993228 2.79e12
Theoretical pattern
397.3292
. 400.3206
B
396.3326
395.3361 401.3229
IT-WTB5_E|_4-4-17_R4 44 (0.808) Cn (Cen,10, 10.00, Ht); Sm (SG, 2x10.00); Cm (2:48) Voltage El+
398.3233 286
100
399.3221
Measured pattern 397.3217
396.3191
< 400.3186
394.3614
395.3167
401.3199
393.9777 396.9722 397.9770 400.9861 Sm.ﬂﬁo 403.4327
0 ¥ -~ s il ol - ,, ,, L L o | ¥ sz
394 395 396 397 398 399 400 401 402 403

MS of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-5-phenylpentan-1-ol
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2004

2204

AL

1004

100

DAD-280 nm
Results
Retention Time Area Area % Height Height %
4.727 150488 0.39 4533 0.39
7.207 99436 0.26 2734 0.23
9.427 143612 0.37 5844 0.50
11.887 38129954 98.56 1151868 98.54
15.633 162999 0.42 3914 0.33
Totals
38686489 100.00 1168893 100.00

HPLC of Compound (RS)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]-5-phenylpentan-1-ol
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NMR_Data_PPD_XII_WT_organized/11p_patent_no24_H_WT-IV-11_precursor 70000
sample 11p in CDCI3, 298K, 1H NMR

65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

r-5000

T T T T T T T T T T T T T T T T T T T T T T
)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5
f1 (ppm)

'HNMR of Compound (S)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol

NMR_Data_PPD_XII_WT_organized/11p_patent_no24_C_WT-1V-11_precursor L11000
10000
9000
8000
7000
6000
5000

4000

3000

2000

1000
|1 Lo

F-1000

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 %P? ?O 80 70 60 50 40 30 20 10 0
ppm.

13C NMR of Compound (S)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
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University of lllinois SCS Mass Spectrometry Laboratory

File: 11p-3-HR Date Run: 02-09-2016 (Time Run: 10:08:34) lonization mode: El+
Sample: Instrument: VG 70-VSE(A)
Scan: 23-26 Base: m/z 364; 9.6%FS

1004 364.3417

365.3387
80-
363.3455
60-
%
366.3339
40+
362.3481
20
366.9792
361.3446
368.9808
360.3455 367.9831
. | | | . . [
v T T T T T T T T T T
miz 360 361 362 363 364 365 366 367 368 369

University of lllinois SCS Mass Spectrometry Laboratory

Base: m/z 364
Isotopic Peak Pattern for C16H32B1002

100 364.3414

365.3383

80

363.3447

60—

404

362.3482

20

361.3517 367.3383

T T T T T T T T
miz 360 361 362 363 364 365 366 367 368

MS of Compound (S)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl| heptan-1-ol
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mAU

700 ___ DAD-254nm 700
11p_tjarks
650 650
600+ 600
550 550
500 500
450 450
4004 400
350 350
3004 300
2504 250
2004 200
150 150
1004 =100
50 r50
0 0
T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
5.427 38987830 100.00
Totals
38987830 100.00

HPLC of Compound (S)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl| heptan-1-ol
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mAU

500 __ DAD-254nm 500
11p_chiral_tjarks_9_1

450+ 450
400+ 400
350 350
3004 300
250+ 250
2004 200
150+ 150
100 r100

50 50

0 ro

0 2I A: 6I g 1I0 1I2 1‘4 1‘6 1I8 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results

Retention Time Area Area %

10.007 4219319 8.74

10.520 44038907 91.26

Totals
48258226 100.00

Chiral HPLC of Compound (S)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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Mosher-NMRs copy/11p_RM_1H
sample 11pMR in CDCI3+TMS, 298K, 1H NMR

4500

4000

3500

3000

r2500

2000

r1500

1000

500

.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)

'HNMR of Compound (R)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl[heptan-1-ol
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NMR_Data_PPD_XII_WT_organized/12p_patent_no25_C_WT-IV-12_precursor

L

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)
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~-1000

5C NMR of Compound (R)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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University of lllinois SCS Mass Spectrometry Laboratory
File: 12P_HR_RErun Date Run: 11-11-2015 (09:19:19) lonization mode: El+
Sample:
Instrument: 70-VSE(C)

Base: m/z 364; 21%FS
Scan: 36-38

1004 364.3406

365.3413
363.3371

362.3357

366.3377

360.3386

350.3346 367.3380

oLl . ; L
T T
miz 360 361 362 363 364 365 366 367 368

University of lllinois SCS Mass Spectrometry Laboratory

Base: m/z 364
Isotopic Peak Pattern for C16H32B1002

100 364.3414

80+

363.3447

60~

366.3359

40

362.3482

20

361.3517 367.3383

T T T T T T T T
m/z 360 361 362 363 364 365 366 367 368

MS of Compound (R)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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mAU

300 DAD-254 nm 300
T 12p_tjarks_final
2754 r275
2501 250
2254 r225
2001 200
1754 r175
150 r150
125+ r125
100 r100
754 r75
50 r50
257 r25
0'4—"_‘“"“""‘_J 0
0 2I A: 6I é 1I0 1I2 1‘4 1‘6 1I8 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
5.553 16194772 99.81
6.347 31401 0.19
Totals
16226173 100.00

HPLC of Compound (R)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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mAU

____ DAD-254nm
12p_chiral_tjarks_9_1_2nd
140+ 140
120 120
1004 100
80 80
60 60
404 40
204 r20
o] ] 3
0 2I A: 6I é 1I0 1I2 1‘4 1‘6 1I8 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
9.987 8567975 87.90
10.967 1179215 12.10
Totals
9747190 100.00

Chiral HPLC of Compound (R)-1-[1-(4-methoxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT-1V-11_11t_patent_no24_H
sample #8 ("11t") in CDCI3, 298K, 1H NMR L19000

18000
17000
16000
15000
14000
13000
12000
r11000
10000
9000
8000
7000
6000
5000
4000
3000

2000

‘Ak r1000
LJ U N | P

r-1000

T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5
f1 (ppm)

'HNMR of Compound (5)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol

NMR_Data_PPD_XII_WT_organized /WT-IV-12_12t_patent_no25_C
10000

9000
8000
7000
6000
5000
4000
3000
2000

1000

T T T T T T T T T T T T T T T T T T T T
)0 190 180 170 160 150 140 130 120 110 éﬂo ?0 80 70 60 50 40 30 20 10 0
ppm.

13C NMR of Compound (S)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
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C:\Xcalibur\data\Keisuke\Dr. Tjarks\11t

11/16/2015 11:13:44 AM

Relative Abundance

347.30059 NL:
100 R=129115 5.00E4
] 349.31620 118#65-81 RT: 1.75-2.20 AV:
3 R=125260 17 T: FTMS - p ESI Full ms
90 350.31252 [100.00-2000.00]
1 R=126010
80—
70
60
] 346.30415
50 R=115804
40
30 351.30856
-1 345.30763 R=111458
20— R=130281
102 352.31209
1 R=77044
0 NL:
5.98E3
100 349.31649
7] C15B1oH29 O2:
. 350.31286 C15B10H2 O2
90— p (gss, s /p:40) Chrg 1
] R: 125260 Res .Pwr . @FWHM
80
707 348.32018
60—
50
407 351.30927
30- 347.32379
20
e 46.3274
105 346.32743 352.31265
- 345.33102 ’
O “‘\“‘1‘\““\““\““““\““\“‘\“““‘\““\“‘\“““‘\““\““\““““\““\‘
346 348 350 352 354
m/z

MS of Compound (S)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-ol
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— e

140 F 140
1204 120
100+ 100

804 80

60 60

40 [40

204 20

0 0

0 2I "‘ (IS EI! 1‘0 1I2 1I4 1‘6 1IB 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
9.660 13963846 100.00
Totals
13963846 100.00

HPLC of Compound (S)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT-IV-12_12t_patent_no25_H
sample #9 ("12t") in CDCI3, 298K, 1H NMR

I J

T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0 -0.5
f1 (ppm)

28000

26000

24000

F22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

r-2000

'HNMR of Compound (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol

NMR_Data_PPD_XII_WT_organized /WT-1V-12_12t_patent_no25_C

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)

10000

9000

8000

7000

6000

5000

4000

3000

2000

r1000

13C NMR of Compound (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
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C:\Xcalibur\.

.\Dr. Tjarks\11162015\12t

11/16/2015 11:17:54 AM

Relative Abundance

349.31580 NL:
100 R=139701 6.60E4
] 12t#69 RT: 1.86 AV: 1 T:
: FTMS - p ESI Full ms
90 [100.00-2000.00]
] 350.31201
801 348.29630 | R=153404
= R=149604
70
60—
. 347.29999
50 R=143604
40
] 351.30807
30 R=129104
201 345.30688
] R=153904
10— 343.84689
1 R=70704
07 ‘ ‘ |
349.31652 NL:
100 R=139565 5.98E3
1 350.31289 C15B1oH2 02
. R=139528 C15B1oH20 O2
90— p (gss, s /p:40) Chrg 1
] R: 139701 Res .Pwr . @FWHM
80
] 348.32016
703 R=139534
60—
50
40 351.30926
. R=139520
= 347.32379
30 R=139572
20
= 346.32742 35231267
102 R=139524 2.
7 344.33468 R=138710
7 R=139520
O L R L e L R R R L L R R R RN RN R R
344 346 348 350 352
m/z

MS of Compound (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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— e

2404 F240
2204 220
2004 200
1804 180
160 160
1404 r140
1204 120
1004 100

804 80

60 60

404 F40

204 r20

u J 0
0 2I 1; (IS EI! 1‘0 1I2 1I4 1‘6 1IB 2‘0 2‘2 2‘4 2‘6 2‘8 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
7.200 33816 0.16
9.520 20939229 99.84
Totals

20973045 100.00

HPLC of Compound (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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A portion of (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-ylJheptan-1-ol (8) was purified by

chiral SFC using the conditions outlined below (ChiralPak AD column with IPA / CO; as eluting solvents) to afford a

sample of (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol (8) that was 99.9%ee.

Chwral SEC Report Anal-SFC-3
SAMPLE INFORMATION

Sample ID: e 24777-26-plal Acquired By System

Compound ID- WT-VI-12 Sample Set Name: 20190117_18

Acq Method - AD IPA TPAm_40_25 35 Processing Method- 15

Date Acquired 17/1/2019 PM %:07:16 C5T Ijection Volume: 1.00 ul

Diate Processed: 18/1/2019 PM 7-25:25 CST Vial: C8

Proc. Chol. Desar.:  PDA Chl 220oma<.S3am Rus Time 6.0 Minutes

Channel Name: PDA Chl 220nmia4. Snm

Instroment: CAS-TJ-AMA-SFC-3(Waters UPCC wath PDA detactor)

120 ¢

ok

1004

050
2 nan

0.40H

0204

| 8
o e
™ T I T T T Iy T I rrrr T rrrr [ rrrr I rrrr I I T It
QU s 100 150 200 250 300 50 6.00
Mirues
RT Area | % Area | Height
111.210| 2749915 | 9999 | 1230353
2|1.691 356 0.01 184

Chiral SFC of Compound (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-ylheptan-1-ol
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The absolute configuration of (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl[heptan-1-ol (8) was
determined by HNMR analysis of both the bis-(R)-Mosher ester and bis-(S)-Mosher ester of (R)-1-[1-(4-
hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl Jheptan-1-ol (8). Synthesis of the bis-(R)-Mosher ester and
bis-(S)-Mosher ester of (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-ylJheptan-1-ol (8) were
synthesized using the procedure below for the bis-(S)-Mosher ester:

Ina 1.5 dram vial equipped with a stir bar, (R)-1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-
yl]heptan-1-ol (8) (20.0 mg, 57.1 umol), Pyridine-ds (48.9 pL, 10 eq., 571 pmol), and DMAP (6.97 mg, 57.1 umol)
were dissolved in CDCl; (1.00 mL), and (R)-(-)-MTPA-CI (74.1 puL, 6.9 eq., 396 pmol) was added thereto and stirred
for 3 days at RT. Aliquots were removed periodically to monitor the reaction progress by 'H NMR.

MeQ
FiCaml(S)

PH¥

WT-IV-12 (S) Mosher Ester (R) Acid Chloride - (3days) 1H with 118 decoupling TAW-C-25

N [ SN
!
A
| D
Cy
|
85 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 30 25 20 1.5 1.0 0.5 0.0 ppm

S101



WT-IV-12 (R) Mosher Ester (S) Acid Chloride - (3 days) 1H with 11B decoupling TAW-C-26

N

S102

Current Data Parametera
HAME HT-IV=-12 (R} Moshe

PROCHO 1

F2 - Requisition Parameters
. 20210426

Time 13.30 h
INSTR spact
PROBHD  Z116098_0215 {
PULP 2gig

k1) 65536
SOLVENT cpcld

NS 16

ps 2

N 8012820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
R 11.43

oW 62.400 use
DE 13.11 use
IE 299.1 ¥
ol 1.00000000 sac
pll 0.03000000 sec
100 i
SFO1 400.1324708 MHz
HUC1 1H

Pl 10.00 use
PLR1 5.67500019 W
SFO2 128.3747809 MH:
HUC2 B
CPOPRG(Z waltzl6
CPD2 90.00 use
PLW2 54.55399857 W

0.58048599 W

Fi - Processing parazeters
SI 32768

SF 400,1299330 MHz
WDW n
558 [
Le 0 Hz
GB [
PC 1.00



=
"WT-IV-12 (S) Mosher Ester (R) Acid Chloride" 4 1 "P:\Characterization DatalNMR\400 MHz NMR Data" # g.
Scale : 0.7071 "WT-1V-12 (R) Mosher Ester (S) Acid Chloride” 4 1 "P:\Characterization Data\NMR\400 MHz NMR Data"”

-g

Scale : 0.7071  "WT-IV-12 (S) Mosher Ester (R) Acid Chloride” 4 1 "P:\Characterization Data\NMR'400 MHz NMR Data"':_

* Protons of the (S)-mosher ester (in blue) alkyl region are
shielded and therefore shifted upfield relative to protons of the

(R)-mosher ester (in red) alkyl region =
-2
-8
-3

1.I4 I I . 1.|2 I I . 1.Io I I l o!s I [ppm]

"WT-IV-12 (S) Mosher Ester (R) Acid Chloride" 4 1 "P:\Characterization DatalNMR\400 MHz NMR Data" J_ E
Scale : 0.7071L "WT-IV-12 (R) Mosher Ester (S) Acid Chloride” 4 1 "P:\Characterization Data\NMR\400 MHz NMR Data”

* Protons of the (S)-mosher ester
(in blue) B-H region are de- _ﬂ I
shielded and therefore shifted Lw
downfield relative to protons of
the (R)-mosher ester (in red) B-H
region.
e
-3
LA ]

28 26 2.4 22 [ppm]

S103



u o L

: ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
.0 95 90 85 80 75 70 65 6.0 55 50 45 40 3.5 3.0 25 20 15 1.0 05 0.0 -05 -1
ppm

'HNMR of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-one
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P N——— S——

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1
ppm

3C NMR of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-one
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C:\Xcalibur\data\Keisuke\Dr. Tjarks\5t

11/16/2015 10:57:14 AM

Relative Abundance

-
o
o

90

80

70

60

50

40

30

20

10

o

347.30141
R=130745

346.30479
R=133005

345.30796
R=139484

344.31138
R=120701
|

348.29765
R=130427

349.29331
R=134783

350.29603
R=1 ?6503

100

90

80

70

60

50

40

30

20

10

o

347.30087
R=151134

346.30451
R=151090

345.30814
R=151130

34431177
R=151113
342.31903
R=151142

348.29724
R=151149

349.29361
R=151113

350.29700
R=150510

342 344 346

m/z

348 350

NL:

6.98E5

5t#79-92 RT: 2.14-2.50 AV:
14 T: FTMS - p ESI Full ms
[100.00-2000.00]

NL:
5.98E3

C15B1oH27 O2:

C15B1oH27 O2

p (gss, s /p:40) Chrg 1

R: 151284 Res .Pwr . @FWHM

MS of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-one
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1100 1100
__ DAD-254nm
5tb_tjarks
1000 1000
9004 900
800 800
7004 700
600 600
500 500
4004 400
3004 300
2004 200
1004 100
° T T T T T T T T T T T T T T °
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Minutes
DAD-254 nm Results
Retention Time Area Area %
8.893 80566168 100.00

Totals

80566168 100.00

HPLC of Compound 1-[1-(4-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-one
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Biphenyl ketone

'H NMR of Compound 11

O
o {0

3.889
3.022
3.004
2.985
1.798
1.779
1.761
1.742
1.587
1.445
1.441
1.427
1.423
1.414
1.410

1.406
1.370
1.363
1.353
1.343
0.941

/
/
%

J

L

Current Data Parameters
NAME DSW092117-22
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170921

Time 11.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

TD 65536
SOLVENT cDpC13

NS 8

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 103.84

DW 62.400 usec
DE 6.50 usec
TE 300.0

D1 1.00000000 sec
TDO 1

CHANNEL fl =
400.1324710 MHz
1H

10.00 usec
15.00000000 W

F2 - Processing parameters
SI 655

SF 400.1300000 MHz
WDW no
SsB 0

LB 0 Hz

GB 0

PC 1.00

T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 1

5

@

@

S108
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'H NMR of Compound 12

OH
o -0

Biphenyl CBS Red.

Current Data Parameters

NAME 517-22
[ EXPNO 1
e i e e e o X PROCNO 1

F2 - Acquisition Parameters

Date_ 20171005
Time 17.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 164.41
oW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1

SFO1 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 655
SF 400.1300000 MHz
WDW no

) SSB 0

. LB 0 Hz

] | L GB 0
PC 1.00

T T T T T T T T T
9 8 7 6 5 3 1 ppm
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Biphenyl

'H NMR of Compound 13

OH
o )~

4.740

A A A A O O Pate 20171026

Pate_
Wﬂ%’rime 9.28
INSTRUM spect

PROBHD 5 mm PABBO BB-
zg30
65536
cpcl3

64

2
6172.839
0.094190

5.3084660
362
81.000
6.50

300.0
1.00000000
1

Hz
Hz
sec

usec
usec

sec

CHANNEL f1

1H

9.50

-3.00
22.00211906
300.1318534
32768
300.1300000
no

2.04

S110

1.00

329

1.60

8.29
0

usec
dB

w
MHz

MHz

0
0.00 Hz
0



7.284
7.199

'HNMR of Compound 15

MeO (®)

4-Methoxy
Current Data Parameters
P AN A~ NODITANMOITITNTNNMATANONAADSNONASOM AN ~ONO - N NAME DSW091917-11
RO~ MAOORITANANNHOMAMIIOMNONN——HON DOV ITMMNN O = EXPNO 1
1O POOO0OOAMMWVBLOOINNNNNNNNNNN OGO OO OO OGO ®Q pracyg 1
FOOMMMMNNNNNNNNN
PR S A S M W F2 - Acquisition Parameters
\'\ Date 20170919
Time™ 16.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CcDCl13
NS 11
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 82.7
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL fl
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 36
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
. . S R W O, I S

T T T T T T T T T T T T T T T T
85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
de B & ek
o~ N © s o | N e
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'HNMR of Compound 16
0

MeO
A2 O— S 7/ B S
> -
PCC oxidation.

<0 MO W0 NO O ~ONM OO MO NOWM O MO Current Data Par

0w o~ W0 OO NAONAN O NN® A O~ T M — NAME S70

N — — O © O IIILLIITITITONOMOOONN O N NHNY U7‘J'1EXPNO 1

~r~ 00 MANNNN NN NN N NN NN A A A oA o o PROCNO 1

\\/ // l\“‘*w% F2 - Acquisition Parameters
Date_ 20170928
Time 14.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 132.49
oW 62.400 usec
DE 6.50 usec
TE 300.0
D1 1.00000000 sec
TDO 1

= CHANNEL f1

400.1324710 MHz
1H

10.00 usec
15.00000000 w

F2 - Processing parameters
SI 65536

SF 400.1300000 MHz
WDW no
SSB 0

LB 0 Hz

GB 0

PC 1.00

T

T T T T T T T T T T T T T T T T T
85 80 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 15 10 ppm

B B E e
@ O ®
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HO

'HNMR of Compound 17

OH

¥
HO@“’QJ S—

SI13

Cyclohexyl
Current Data Parameters
NN OADNNONO MO O ®O NN NEOMAONINDANEMIAN MmO < ™o NN DSW111517-11
OOV ML T MANN L= o~ P 2 - - ¢
N A O RNNNSITTTTTTTITOONNNNANANGN D MWW NN W) 0) () 01wy O LLOCNO
N~~~V OTOMmMmOOmmONNNNNNNAAAAAAAAAAAAAAAAAAAAAAAOC OO
. e 5 _5_5 F2 - Rcquisition Paremeters
Z : Lute_ 2u1/1115
Time 12.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 256
DS 2
s SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 164.41
DW 62.400 usec
DE 6.50 usec
TE 300.0
Dl 1.00000000 sec
TDO 1
= CHANNEL f1
400.1324710 MHz
1H
10.00 usec
15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW no
SSB [
LB 0 Hz
GB 0
“ n PC 1.00
T T T T T T T T T
9 8 7 6 4 3 2 1 0 ppm
g\ 3 8 [ &R E
o e - - | |@|=] |2 o



'HNMR of Compound 19

Br CO,Me
By
S
Br 1\D
HAMNMSCOITONMSONT OIS ®©
l o VCANATOOO®NOO™S O ®r© NAME DSW111417-11
CO=2 " OMOWODW T TNNN O O ®© EXPNO 1
z P T ) PROCNO 1
MOONNNNNNNNNAAAAA Date 20171114
\\NN//%’ Time 16.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 6172.839
FIDRES 0.094190
AQ 5.3084660
RG 181
DW 81.000
DE 6.50
TE 300.0
D1 1.00000000
TDO 1
CHANNEL £1
9.50
-3.00
22.00211906
300.1318534
32768
300.1300012
no
0
0.00
GR 0
! ! ! T T T pc 1.00
8 7 6 3 2 1 ppm
o N
o ("ol (s2]
™ O

S114

Hz
Hz
sec

usec
usec

sec




'H NMR of Compound 20

CO,Me
o CA
< -
[/
s ™~
£y ]
Benzene
sl isnl @ OO N AN o~ Current Data Parameters
il - . DO ie e N waMe DSW111617-22
[ . e e e e B EXPNO 1
S~~~ ™ o o PROCNO 1
\l// NW F2 - Acquisition Parameters
Date_ 20171116
Time 16.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cDpcl13
NS 5
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
RO 4.0894465 sec
RG 164.41
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
~ CHANNEL f1
400.1324710 MHz
1H
10.00 usec
15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW no
SsB 0
LB 0 Hz
GB 0
u PC 1.00
i, .
T T T T T T T T
8 7 6 5 4 3 ppm
e g 2 3
<<« © o |o

SI15



'H NMR of Compound 21

(O]
/
PCC oxidation.
OHOIEOTSONTOATMOOMW HTNN®©O O
SOOI ITONAHOMNNONN O WON—N O
WMOMMOMOMOMMMNNNNNNNN A ©) O) O) O) O © W [~
L o T o o e e e Sl ol ol ol ol ol o o
Current Data Parameters
NAME DSW012518-44
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20180125
Time ™ 14.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 75.43
oW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 —==
400.1324710
NUC1 1H
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 6
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz
AJu» GB 0
N PC 5.00
T T T T T T T T T
10 9 8 7 6 5 4 1 ppm
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'H NMR of Compound 22
OH

Current Data Parameters
el 1171

20171121

ime 11.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 103.84

oW 62.400 usec
DE 6.50 usec
TE 300.0

D1 1.00000000 sec
TDO 1

CHANNEL f1l = =
400.1324710 MHz
1H

10.00 usec
15.00000000 W

F2 - Processing parameters
SI 6

SF 400.1300000 MHz
WDW no
SSB 0
1B 0 Hz
GB 0
PC 1.00
X
T T T T T T T T T T
9 8 7 6 5 4 3 1 0 ppm
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'H NMR of Compound 23

OH

Current Data Parameters
NAME DSW112217-11
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20171122
Time 11.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 132.49
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
~ CHANNEL f1

400.1324710 MHz
NUC1 1H
Pl .00 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00

i — IR I, W
m T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
SHER A @ EessEe
olvlala o =3 SleINlales! |
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'H NMR of Compound 24
o

Br
PCC reaction Product.

< NS0 N HAAMENONOMOW S OO Current Data Parameters

< N © O PO OVNONNDONHO N NAME DSW112817-11

< T NN LD ODOOMNNN OO ® EXPNO 1

~ =~ NANAAAAA—A A A HO O OO PROCNO 1

\ \V \N \W F2 - Acquisition Parameters
Date_ 20171128
Time 13.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 128
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 132.49
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
SFO1 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
_ﬂ 1 J\ eC 1.00

)
~ 4
)
2}
FS
@
N -
-
o
-]
°
3

© o o~ ©|(co ~
2IR8 2 R|RR =
<lala o «||e3|[S] |
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'H NMR of Compound 25
OH

Br

/ /
o o3 = . - Current Data Parameters
< T N NN
o~~~
[ . N
-\ 20171129
Time 16.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT cDCl13
NS 201
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 187.89
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL £1
SFO1 400.1324710 MHz
NUC1 1H
P1 0.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
sI 65536
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
I 1 U N BC 1.00

=31 e ~lNs ©
Sl = al<|B) |
NN b wio|(o “
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'HNMR of Compound 26

OH
HO
y
Fraction 3 ..,,/ o

Current Data Parameters

< S0 O @ oW FIFHWANOMINMOAONWY® NAME DSW010818-33

© — O O © N N AN HAOD®OTH0OM—AON EXPNO 1

NN N ©O:00NNN NN 0 ®© PROCNO ]

~~~ 0o MmN AddAdAAdA—dHO0 00O
F2 - Acquisition Parameters

\\/ \/ \/ '\\//M Date_ 20180108
Time 14.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 149.8
DW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

SFO1 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PLW1 15.00000000 W
F2 - Processing parameters
ST 5536
SF 400.1300000 MHz
WDW no
SSB 0
LB 0 Hz

- A - | GB 0
PC 5.00

T T T T T T T T T T T T T T
85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05 ppm

= (e © o~ ~||of|a| (=

el 2 < hrt =52 %

o (e - - Sllail || [ed
-l
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NMR_Data_PPD_XII_WT_organized/WT_V_22_ VT_H
sample #19 in CDCI3 VT-WTB5 1H NMR, 298K
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ro

r-2000

T T
.0 9.5 9.0 85 8.0 75

T T T
70 6.5 6.0 5.5

'HNMR of Compound 1-[1-(phenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-ol

NMR_Data_PPD_XII_WT_organized/WT_V_22_ VT_C
sample #19 in CDCI3 VT-WTB5 13C NMR, 298K

50 45 4
f1 (ppm)

.0

3.5

3.0

2.5

1.0

0.5

T T T
0.0 -0.5 -1.0

9000

8500

8000

r7500

7000

6500

6000

5500

5000

r4500

4000

3500

3000

2500

2000

r1500

r1000

r500

ro

=500

T T T T T T T T T T
0 190 180 170 160 150 140 130 120 110 100

T
90

f1 (ppm)

3CNMR of Compound 1-[1-(phenyl)-1,12-dicarba-closo-dodecaborane-12-yl] heptan-1-ol
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Sample V-WTB5, by Electron Impact lonization:

Werner Tjarks V-WTB5 EI 70 ev

V-WTB5_EI_12-20-16_HR2 (0.019) Is (1.00,1.00) C15H30B100 Voltage ElI+
1004 334.3307 2.84e12
335.3276
Predicted isotope
pattern
333.3341
HR 336.3252
332.3376
331.3411 337.3276
0
V-WTB5_EI_12-20-16_HR2 80 (1.469) Cn (Cen,8, 10.00, Ht); Sm (SG, 2x8.00); Cm (80:120) Voltage El+
- 330.9787 74.5
100
334.3302
<PFK ref. mass s35.5275
5333304 Observed spectrum
c\o |
336.3235
332.3301
331.3273
331.9812 337.3275
330.3119
329.9808 332.9935 334.9718 335'f816 336.9809 3983132 3359614
1L T L ‘HH H‘H\\ \‘H\ \‘MH L T 1l L ‘H\ w\‘HH\ M‘\HH L wm/Z
330 331 332 333 334 335 336 337 338

MS of Compound 1-[1-(phenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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3378 mau

DAD-260 nm
VIt

DAD-260 nm
Results
Retention Time Area Area % Height Height %
5.087 34881795 99.61 1508766 99.71
12.087 136958 0.39 4456 0.29
Totals
35018753 100.00 1513222 100.00

HPLC of Compound 1-[1-(phenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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NMR_Data_PPD_XII_WT_organized/WT_V_18__OT_H_patent_nol0
sample #12 50032517722 OT-WTBS in CDCI3, 298K, 1H NMR 28000

r26000
r24000
F22000
20000
18000
16000
14000
12000
10000
8000

r6000

4000

2000

r-2000

9.5 9.0 8.5 8.0 7.5 70 6.5 6.0 5 50 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
1 (ppm)

'HNMR of Compound 1-[1-(3-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
NMR_Data_PPD_XII_WT_organized/WT_V_18__OT_C_patent_no10 7000
sample #12 50032517722 OT-WTBS in CDCI3, 298K, 1H NMR
16500
16000
15500
15000
F4500
F4000
13500
13000
12500
12000
F1500
F1000

r500

L to

=500

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
190 180 170 160 150 140 130 120 110 1??( 92 80 70 60 50 40 30 20 10 0 -10
ppm
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5CNMR of Compound 1-[1-(3-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl]heptan-1-ol

C:\Xcalibur\data\Keisuke\Dr. Tjarks\19t

Relative Abundance

100

w N I3 o ~ o) ©
o o o o o o o
P v e v vvrr Prvpr Prvn e Prvn e v P r g g

N
o

-
o

11/16/2015 11:26:07 AM

349.31689

R=11

348.32034
R=121539

347.33676
R=112402

345.34397
R=123749

l

7678

350.31312
R=116701

351.30883
R=117708

352.31162
R=123519
L

o

100

N w N &) o ~ ® ©
o o o o o o o o
Prv b v e bvvpr brvr e Prvn e bvrra e g Py

-
o

o

349.31653

R=11

348.32016
R=117545

347.32379
R=117545

346.32742
R=117537

7559

350.31290
R=117572

351.30926
R=117565

352.31271
R=116290

346

348

m/z

350 352

NL:

5.17E5

19t#83-90 RT: 2.25-2.44 AV:
8 T: FTMS - p ESI Full ms
[100.00-2000.00]

NL:
5.98E3

C15B10H20 O2:

C15B10H290 02

p (gss, s /p:40) Chrg 1

R: 117678 Res .Pwr . @FWHM

MS of Compound 1-[1-(3-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl|heptan-1-ol
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Time: 12,178 Mirutes - Ameltuse: 0.27425 mAU

1800

1000

'DAD-280 nm
o1

1300

1200

1000

B B
DAD-280 nm
Results
Retention Time Area Area % Height Height %
10.267 286539401 100.00 7080067 100.00
Totals
286539401 100.00 7080067 100.00

HPLC of Compound 1-[1-(3-hydroxyphenyl)-1,12-dicarba-closo-dodecaborane-12-yl heptan-1-ol
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