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General aspects

Otherwise noted, all reactions were carried out in flame-dried glassware under dry nitrogen atmosphere.
THF was used after passage through Innovative Technology PureSolv MD system. Acetonitrile was
purchased dry from Acros. Trimethylsulfoxonium iodide was purchased from FluoroChem. The aryl
bromides were purchased from FluoroChem, Sigma Aldrich, Alfa Aesar, or TCI and were used as
received. Pd(PPhs)s was purchased from Strem and stored in an argon filled glovebox at -30 °C.
Pd»(dba);s was purchased from Sigma Aldrich and stored in an argon filled glovebox at room
temperature. Flash chromatography: Merck silica gel 60 (230-400 mesh). NMR: H, C{*H}, *C-
HSQC and *C-HMBC spectra were recorded on a Bruker DRX 500 in CDCls; *F{*H} spectra were
recorded on a Bruker Avance 400 spectrometer; chemical shifts (6) are given in ppm. The solvent
signals were used as references and the chemical shifts converted to the TMS scale (CDCl3: 6C = 77.0
ppm; residual CHCI; in CDCls: 8H = 7.26 ppm); apparent splitting patterns are designated using the
following abbreviations: s (singlet), d (doublet), t (triplet), q (quartet), quint. (quintuplet), sept.
(septuplet), m (multiplet), br (broad), and the appropriate combinations. In 3C NMR, most of the time,
APT sequence was used to separate methylene groups and quaternary carbons (e, even) from methine
and methyl groups (o, odd). If, due to relaxation issues, quaternary carbons could not be observed, an
HMBC was carried out and the carbon was then noted (hmbc). IR: PerkinElmer Spectrum 100 FT-IR
spectrometer, wavenumbers in cm™. HRMS determined at the University of Liverpool on micromass
LCT mass spectrometer (ES*) and Trio-1000 or Agilent QTOF 7200 mass spectrometers (CI). Melting
points: Griffin melting point apparatus (not corrected). Elemental analyses: University of Liverpool.

Compound 23 and estrone-OTf were prepared according to literature procedure’ .
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Synthesis of a-estersulfoxonium ylides

2a: Under Na, trimethylsulfoxonium iodide (13.21g, 60 mmol, 3.0 equiv) was suspended in dry THF
o o (120 mL) in a flame-dried round bottom flask that was protected from light with

OMe
the mixture was stirred at reflux for 2 hours. After cooling to 0 °C, methyl

//§ N aluminium foil. Potassium tert-butoxide (6.73g, 60 mmol, 3.0 equiv) was added and

chloroformate (1.54 mL, 20 mmol, 1.0 equiv) in THF (40 mL) was added dropwise to the mixture via
a dropping funnel. After stirring at room temperature for 1 hour, the mixture was filtered through a plug
of celite (elution DCM). After evaporation of all volatiles, purification by flash chromatography (100%
ethyl acetate) gave 2a (2.63 g, 88%, white solid).

m.p.: 99-102 °C; *H NMR (500 MHz, CDCls): & 3.93 (s, 1H), 3.58 (s, 3H), 3.35 (s, 6H); *C NMR
(125 MHz, CDCls): 6 167.5 (hmbc), 55.2 (0), 49.8 (0), 41.8 (0, 2C); IR (neat): v = 3089 (w), 3012 (w),
2926 (W), 1623 (s), 1435 (m), 1344 (m), 1315 (m), 1174 (m), 1137 (s), 1030 (s), 998 (m), 967 (W), 916
(w), 870 (s), 764 (s), 702 (m), 689 (w) cm™; HRMS (ESI) calcd for (CsH100sS + H)*: 151.0423; found:
151.0427.

3: This compound was obtained (6.30 g, 77%, white solid) from ethyl chloroformate (4.8 mL, 50 mmol,
(IS?Q?\ 1.0 equiv), trimethylsulfoxonium iodide (33.02 g, 150 mmol, 3.0 equiv) and potassium

-/ X OEt tert-butoxide (16.83 g, 150 mmol, 3.0 equiv) following the general procedure

described for the preparation of 2a after purification by flash chromatography (100% ethyl acetate);

m.p.: 40-43 °C; 'H NMR (500 MHz, CDCls): & 4.08-3.93 (m, 2H), 3.93-3.77 (m, 1H), 3.31 (s, 6H),
1.15 (t, J = 6.4 Hz, 3H); *C NMR (125 MHz, CDCls): 5 167.3 (hmbc), 58.5 (0), 55.5 (hsqc), 42.1 (o,
2C), 14.7 (0); IR (neat): v = 3020 (w), 2977 (W), 2926 (w), 1618 (s), 1530 (W), 1485 (W), 1454 (W),
1374 (m), 1320 (s), 1300 (s), 1177 (m), 1130 (s), 1060 (w), 1026 (s), 994 (s), 950 (m), 877 (m), 861
(m), 761 (s), 722 (w), 686 (w) cm™; HRMS (ESI) calcd for (CeH1,05S + H)*: 165.0580; found:
165.0584.

20a: This compound was obtained (569 mg, 34%, pale pink solid) from 4-nitrophenyl phenyl carbonate

'csl)jj\ o (2.00 g, 7.7 mmol, 1.0 equiv), trimethylsulfoxonium iodide (5.09 g, 23.2 mmol, 3.0
</ X o~ equiv) and potassium tert-butoxide (2.60 g, 23.2 mmol, 3.0 equiv) following the
general procedure described for the preparation of 2a after purification by flash chromatography (ethyl

acetate/petroleum ether: 8/2) and recrystallisation (ethyl acetate/pentane);

m.p.: 107-109 °C; *H NMR (500 MHz, CDCls): & 7.32 (t, J = 7.7 Hz, 2H), 7.14 (t, J = 7.1 Hz, 1H),
7.08 (d, J = 7.5 Hz, 2H), 4.18 (s, 1H), 3.32 (s, 6H); *C NMR (125 MHz, CDCls): § 165.6 (¢), 151.4
(), 129.1 (0, 2C), 124.8 (0), 122.2 (0, 2C), 56.4 (0), 41.8 (0, 2C); IR (neat): v = 3121 (w), 3086 (w),
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2449 (w), 2238 (w), 1947 (w), 1765 (s), 1751 (vs), 1656 (w), 1617 (m), 1595 (m), 1522 (vs), 1492 (m),
1460 (m), 1419 (w), 1345 (s), 1257 (vs), 1219 (vs), 1163 (m), 1106 (m), 1096 (m), 1045 (m), 1003 (m),
984 (m), 947 (m), 927 (m), 919 (m), 905 (m), 856 (s), 839 (m), 810 (M), 768 (M), 728 (M), 721 (m),
679 (m), 667 (m) cm; HRMS (ESI) calcd for (C10H1205S + H)*: 213.0588; found: 213.0580.

21a: This compound was obtained (1.13 g, 59%, yellow thick oil) from 4-nitrophenyl (2,2,3,3-

9 (o) tetramethyl-4,7,10-trioxa-3-siladodecan-12-yl) carbonate
//S\ 0 O OTBS (215 g, 5 mmol, 1.0 equiv), trimethylsulfoxonium iodide
(3.31 g, 15 mmol, 3.0 equiv) and potassium tert-butoxide (1.68 g, 15 mmol, 3.0 equiv) following the
general procedure described for the preparation of 2a after purification by flash chromatography
(dichloromethane/methanol: 98/2 to 95/5);

!H NMR (500 MHz, CDCls): & 4.21-4.06 (m, 2H), 4.02-3.87 (m, 1H), 3.69 (t, J = 5.3 Hz, 2H), 3.65-
3.53 (m, 6H), 3.48 (t, J = 5.5 Hz, 2H), 3.32 (s, 6H), 0.83 (s, 9H), 0.00 (s, 6H); **C NMR (125 MHz,
CDCls): 8 72.6 (e), 70.7 (e), 70.4 (e), 69.7 (e), 62.7 (e), 61.8 (e), 55.9 (hmbc), 42.2 (0, 2C), 25.9 (0, 3C),
18.3 (e), -5.3 (0, 2C). The C=0 from the ester was not observed, even by HMBC; IR (neat): v = 2928
(m), 2857 (m), 1637 (s), 1462 (w), 1387 (m), 1330 (s), 1251 (m), 1180 (m), 1106 (s), 1029 (s), 940 (m),
835 (s), 777 (m), 759 (m), 723 (w) cm™'; HRMS (ESI) calcd for (C16H3406SSi + H)*: 383.1928; found:
383.1918.

22a: This compound was obtained (498 mg, 24%, vyellow solid) from 4-nitrophenyl (2-
(trimethylsilyl)ethyl) carbonate (250 g, 8.8 mmol, 1.0 equiv)
//g N O/\/SiMe3 trimethylsulfoxonium iodide (5.84 g, 24.5 mmol, 3.0 equiv), and potassium
tert-butoxide (3.00 g, 24.5 mmol, 3.0 equiv) following the general
procedure described for the preparation of 2a after purification by flash chromatography (ethyl

acetate/petroleum ether: 9/1);

m.p.: 94-96 °C; *H NMR (500 MHz, CDCls): 6 4.04 (t, J = 7.8 Hz, 2H), 3.87 (s, 1H), 3.31 (s, 6H), 0.89
(t, J =7.3 Hz, 2H), -0.05 (s, 9H); 3C NMR (125 MHz, CDCls): § 167.5 (hmbc), 60.6 (e), 55.4 (hsqc),
42.2 (0, 2C), 17.7 (e), -1.5 (0, 3C); IR (neat): v = 3022 (w), 2953 (w), 2895 (w), 1626 (s), 1520 (w),
1473 (w), 1411 9w), 1382 (m), 1324 (vs), 1303 (m), 1248 (m), 1178 (m), 1127 (vs), 1045 (m), 1020
(vs), 995 (m), 969 (w), 945 (m), 855 (s), 830 (vs), 757 (s), 691 (s) cm™*; Anal. Calcd for CoH2003SSi:
C 45.85, H 8.68, S 13.78; found: C 45.84, H 8.68, S 13.78.
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Synthesis of compounds 4-10, 12-22, and 24-26

Compound 4. Following Method A, in an argon filled glovebox, a J-Young Schlenck tube was charged
9 0 with Pd(PPhs)4 (23 mg, 0.02 mmol, 0.1 equiv) and Cs,COs (72 mg, 0.22 mmol, 1.1
//S\ OEt €quiv). The tube was then sealed and taken out of the glovebox. Under N, the tube
Ph was then charged with 3 (82 mg, 0.50 mmol, 2.5 equiv). Three vacuum-nitrogen
cycles were performed and acetonitrile (1 mL) was then added to the reaction mixture. Bromobenzene
(21 pL, 0.20 mmol, 1 equiv) was then added and the inner wall of the Schlenck tube was rinsed with
acetonitrile (1 mL). The Schlenck tube was sealed, placed in a preheated oil bath set at 80 °C and stirred
for 15 hours. The crude was then filtered over a plug of silica at room temperature using a DCM/MeOH
(85/15) mixture to transfer all the material and for rinsing. After evaporation of all volatiles, purification
by flash chromatography (hexane/ethyl acetate: 4/6 to 2/8) and recrystallization with the minimal
amount of hot ethyl acetate/pentane gave 4 (35 mg, 73%, white solid).

m.p.: 136-138 °C; *H NMR (500 MHz, CDCls): § 7.34-7.21 (m, 5H), 4.10 (g, J = 7.1 Hz, 2H), 3.42 (s,
6H), 1.19 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls): § 166.3 (e), 133.6 (0, 2C), 132.6 (), 128.3
(0, 2C), 126.9 (0), 70.3 (e), 58.9 (e), 43.3 (0, 2C), 14.8 (0); IR (neat): n = 3019 (w), 2989 (w), 2918
(w), 1615 (s), 1592 (m), 1492 (w), 1483 (w), 1443 (w), 1392 (w), 1373 (m), 1337 (m), 1323 (m), 1206
(m), 1168 (s), 1116 (w), 1089 (m), 1071 (m), 1044 (s), 1021 (s), 1000 (m), 971 (w), 950 (w), 937 (m),
857 (w), 793 (m), 756 (m), 707 (s), 688 (m), 636 (M) cm™*; HRMS (ESI) calcd for (C12H1603S + Na)*:
263.0712; found: 263.0710.

This compound can also be obtained using the same starting materials according to Methods B and C

described below.

Method B. In an argon filled glovebox, a J-Young Schlenck tube was charged with P(tBus). (8 mg,
0.04 mmol, 0.2 equiv), Pdzdbas (9 mg, 0.01 mmol, 0.05 equiv) and Cs,CO; (72 mg, 0.22 mmol, 1.1
equiv). The tube was then sealed and taken out of the glovebox. Under N2, acetonitrile (1 mL) was then
added and the mixture was stirred at room temperature for 10 min. Then, bromobenzene (21 uL, 0.20
mmol, 1 equiv) was added followed by 3 (82 mg, 0.50 mmol, 2.5 equiv). The inner wall of the Schlenck
tube was rinsed with acetonitrile (1 mL) and the tube was then sealed, placed in a preheated oil bath set
at 80 °Cand stirred for 15 hours. The purification method is identical to method A, except that

recrystallization was not necessary. This method afforded 4 as white solid (38 mg, 80%).

Method C. This method is identical to Method B, except that P(tBus), was replaced with XPhos
(19 mg, 0.04 mmol, 0.2 equiv) and that all operations were performed out of the glove box under N; by

using standard Schlenck technique. This method afforded 4 as white solid (44 mg, 92%).
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Compound 5. Following Method A, in an argon filled glovebox, a J-Young Schlenck tube was charged
6 O with Pd(PPhs)s (23 mg, 0.02 mmol, 0.1 equiv) and Cs;COs (72 mg, 0.22 mmol, 1.1

PN OEt equiv). The tube was then sealed and taken out of the glovebox. Under N, the tube

was then charged with 3 (82 mg, 0.50 mmol, 2.5 equiv) and bromo-4-nitrobenzene

(40 mg, 0.2 mmol, 1.0 equiv). Three vacuum-nitrogen cycles were performed and

NO, acetonitrile was then added to the reaction mixture (2 mL). The Schlenck tube was

then sealed, placed in a preheated oil bath set at 80 °C and stirred for 15 hours. The crude was then

filtered over a plug of silica at room temperature using a DCM/MeOH (85/15) mixture to transfer all

the material and for rinsing. After evaporation of all volatiles, purification by flash chromatography

(hexane/ethyl acetate: 4/6 to 2/8) and recrystallization with the minimal amount of hot ethyl
acetate/pentane gave 5 (42 mg, 74%, yellowish green solid).

m.p.: 160-161 °C; *H NMR (500 MHz, CDCls): & 8.12 (dt, J = 9.0, 2.0 Hz, 2H), 7.47 (dt, J = 9.0, 2.1
Hz, 2H), 4.15 (q, J = 7.0 Hz, 2H), 3.54 (s, 6H), 1.25 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls):
8 165.3 (e), 144.9 (e), 140.2 (e), 131.6 (0, 2C), 123.0 (0, 2C), 68.5 (), 59.4 (¢), 44.2 (0, 2C), 14.6 (0);
IR (neat): v = 3031 (w), 3000 (w), 2924 (w), 1617 (s), 1586 (s), 1508 (s), 1492 (m), 1483 (m), 1396
(w), 1372 (m), 1336 (s), 1326 (s), 1215 (s), 1168 (s), 1106 (m), 1084 (s), 1039 (s), 1011 (m), 971 (w),
950 (w), 935 (m), 860 (m), 848 (m), 838 (m), 789 (w), 756 (m), 704 (s), 683 (M), 629 (W) cm™; HRMS
(ESI) calcd for (C12H1sNOsS + Na)*: 308.0563; found: 308.0568.

This compound can also be obtained using the same starting materials according to Methods B and C

described for compound 4.
Method B. afforded 5 (54 mg, 95%) as a yellowish green solid.
Method C. afforded 5 (51 mg, 89%) as a yellowish green solid.

2: This compound was obtained from 2a (75 mg, 0.5 mmol, 2.5 equiv) and bromobenzene (21 uL, 0.2

9 * mmol, 1.0 equiv) as a white solid following Method B after purification by flash

S
TN oMe chromatography (hexane/ethyl acetate: 35/65 to 2/8) (37 mg, 82%);
Ph

IH NMR (500 MHz, CDCls): & 7.36-7.25 (m, 5H), 3.61 (s, 3H), 3.42 (s, 6H), in agreement with

previously reported data."
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6: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 1-bromo-4-chlorobenzene

9 0 (38 mg, 0.2 mmol, 1.0 equiv) following:
Sx
77 OEt  Method A for the preparation of 5 (45 mg, 81%, cream solid) after purification by

flash chromatography (hexane/ethyl acetate: 4/6 to 2/8);

Method B (43 mg, 78%, cream solid) after purification by flash chromatography
(hexane/ethyl acetate: 1/1 to 2/8);

Cl

Method C (52 mg, 95%, cream solid) after purification by flash chromatography (hexane/ethyl acetate:
1/1 to 2/8);

m.p.: 136-139 °C; *H NMR (500 MHz, CDCls): § 7.30-7.21 (m, 4H), 4.10 (g, J = 7.1 Hz, 2H), 3.43 (s,
6H), 1.19 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls): § 166.1 (hmbc), 134.6 (o, 2C), 132.6 (e),
131.0 (e), 128.4 (0, 2C), 68.6 (hmhc), 59.0 (e), 43.4 (0, 2C), 14.8 (0); IR (neat): v = 3024 (w), 2995
(W), 2921 (w), 1613 (s), 1587 (M), 1494 (m), 1478 (m), 1456 (w), 1393 (W), 1373 (m), 1339 (m), 1326
(m), 1305 (w), 1208 (m), 1182 (m), 1166 (s), 1083 (s), 1060 (M), 1040 (s), 1012 (m), 970 (m), 952 (W),
934 (m), 839 (s), 815 (w), 785 (w), 755 (m), 720 (m), 687 (m) cm™*; HRMS (ESI) calcd for
(C12H15CIOsS + Na)*: 297.0323; found: 297.0323.

7: This compound was obtained from 3 (82 mg, 0.2 mmol, 2.5 equiv) and 4-bromobenzonitrile (36 mg,

(.3. O 0.2 mmol, 1.0 equiv) following:
Sx
- OEt . i . A
Method A for the preparation of 5 (48 mg, 90%, white solid) after purification by
flash chromatography (hexane/ethyl acetate: 1/1 to 2/8);
N m.p.: 143-145 °C; 'H NMR (500 MHz, CDCls): & 7.54 (d, J = 8.4 Hz, 2H), 7.41 (d, J

= 8.3 Hz, 2H), 4.13 (q, J = 7.2 Hz, 2H), 3.50 (s, 6H), 1.22 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz,
CDCL): § 165.3 (¢), 137.8 (¢), 132.2 (0, 2C), 131.4 (0, 2C), 119.3 (e), 108.5 (¢), 68.4 () 59.2 (e), 44.0
(0, 2C), 14.6 (0); IR (neat): v = 3675 (), 2980 (m), 2926 (m), 2219 (m), 1620 (s), 1595 (s), 1501 (m),
1483 (w), 1436 (w), 1395 (m), 1368 (s), 1338 (s), 1326 (m), 1303 (w), 1214 (s), 1181 (s), 1164 (s), 1110
(w), 1082 (s), 1040 (s), 968 (W), 632 (m), 842 (s), 795 (W), 755 (m), 725 (m), 688 (m) cm™. HRMS
(ESI) calcd for (C1sH1sNOsS + Na)*: 288.0665; found: 288.0670.
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8: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 4'-bromoacetophenone (40
O O

n mg, 0.2 mmol, 1.0 equiv) following:
Sx

~
/ OFt Method A for the preparation of 5 (44 mg, 77%, white solid) after purification by
flash chromatography (hexane/ethyl acetate: 3/7 to 2/8) and recrystallisation (ethyl
acetate/pentane);
C(O)Me

Method B (48 mg, 85%, white solid) after purification by flash chromatography
(hexane/ethyl acetate: 1/1 to 2/8);

Method C (49 mg, 86%, white solid) after purification by flash chromatography (hexane/ethyl acetate:
1/1 to 2/8);

m.p.: 98-102 °C; *H NMR (500 MHz, CDCls): 6 7.88 (d, J = 8.1 Hz, 2H), 7.41 (d, J = 8.2 Hz, 2H),
4.12 (0, J = 7.1 Hz, 2H), 3.49 (s, 6H), 2.58 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz,
CDCls): 6 197.7 (), 165.7 (e), 138.2 (e), 134.5 (e), 132.2 (0, 2C), 128.1 (o, 2C), 69.4 (HMBC), 59.1
(e), 43.8 (e, 2C), 26.5 (e), 14.7 (e); IR (neat): v = 2997 (w), 2920 (w), 1675 (m), 1615 (s), 1592 (s),
1556 (W), 1513 (W), 1479 (w), 1431 (w), 1395 (w), 1373 (m), 1338 (m), 1324 (M), 1264 (m), 1213 (s),
1169 (s), 1086 (s), 1075 (m), 1040 (s), 1022 (m), 962 (m), 934 (m), 853 (W), 834 (m), 789 (W), 756 (M),
735 (m), 715 (m), 686 (s), 634 (w) cm*; HRMS (ESI) calcd for (C14H1504S + Na)*: 305.0818; found:
305.0825.

9: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 1-bromo-4-

O (trifluoromethoxy)benzene (30 uL, 0.2 mmol, 1.0 equiv) following:

Method A for the preparation of 4 (42 mg, 65%, white solid) after purification by
flash chromatography (hexane/ethyl acetate: 1/1 to 2/8) and recrystallisation (ethyl

acetate/pentane);
OCF,4
Method B (49 mg, 76%, white solid) after purification by flash chromatography

(hexane/ethyl acetate: 35/65 to 25/75);

Method C (59 mg, 91% white solid) after purification by flash chromatography (hexane/ethyl acetate:
1/1 to 25/75);

m.p.: 135-136 °C; *H NMR (500 MHz, CDCls): § 7.34-7.29 (m, 2H), 7.13 (d, J = 8.1 Hz, 2H), 4.10 (q,
J=7.0 Hz, 2H), 3.42 (s, 6H), 1.19 (t, J = 7.2 Hz, 3H); *C NMR (125 MHz, CDCls): 166.0 (¢), 147.8
(), 134.6 (0, 2C), 131.2 (), 120.5 (e, g, J = 257.0 Hz), 120.5 (0, 2C), 68.4 (€), 59.0 (€), 43.5 (0, 2C),
14.7 (0); *F (376.5 MHz, CDCls): 6 -57.7; IR (neat): v = 3031 (w), 3000 (w), 2925 (w), 1615 (s), 1598
(m), 1498 (m), 1483 (W), 1398 (w), 1374 (m), 1339 (w), 1327 (w), 1306 (w), 1255 (m), 1201 (s), 1174
(s), 1148 (s), 1086 (s), 1042 (s0, 1016 (m), 973 (m), 938 (m), 920 (w), 958 (m), 836 (w) 813 (w), 777
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(w), 757 (w), 735 (w) 691 (s), 642 cm™; HRMS (ESI) caled for (C13H1sF304S + H)*: 325.0716; found:
325.0722.

10: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 4-bromobenzotrifluoride

9 O (28 uL, 0.2 mmol, 1.0 equiv) following:
S
< OEt . . . I
Method A for the preparation of 4 (49 mg, 79%, off-white solid) after purification by
flash chromatography (hexane/ethyl acetate: 1/1 to 2/8) and recrystallisation (ethyl
acetate/pentane);
CF3

Method B (61 mg, 98%, off-white solid) after purification by flash chromatography
(hexane/ethyl acetate: 1/1 to 2/8);

m.p.: 124-126 °C; 'H NMR (500 MHz, CDCls): & 7.53 (d, J = 8.0 Hz, 2H), 7.42 (d, J = 8.0 Hz 2H),
4.11 (g, J = 7.1 Hz, 2H), 3.46 (s, 6H), 1.20 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls): § 165.6
(e), 136.5 (e), 132.7 (0, 2C), 127.8 (e, q, J = 32.1 Hz), 124.8 (0, q, = 3.6 Hz, 2C), 124.3 (e, ¢, J = 271.5
Hz), 68.8 (e), 59.0 (e), 43.6 (0, 2C), 14.6 (0); *°F (376.5 MHz, CDCls): § -62.3; IR (neat): v = 2999 (w),
2924 (w), 1621 (s), 1603 (s), 1515 (w), 1483 (w), 1375 (m), 1340 (m), 1320 (s), 1214 (m), 1192 (m),
1172 (s), 1118 (s), 1088 (s), 1065 (s), 1040 (s), 972 (m), 952 (m), 936 (m), 850 (m), 794 (w), 757 (m),
736 (m), 692 (m), 666 (m), 635 (w), 608 (m) cm™?; HRMS (ESI) calcd for (CisHisFs0sS + H)*:
309.0767; found: 309.0774.

12: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 1-bromo-3,5-

(..) Q difluorobenzene (23 uL, 0.2 mmol, 1.0 equiv) following:

Sx
- OEt
/ Method A for the preparation of 4 (53 mg, 96%, white solid) after purification by

flash chromatography (hexane/ethyl acetate: 1/1 to 2/8);

m.p.: 97-99 °C; *H NMR (500 MHz, CDCls): & 6.88-6.81 (m, 2H), 6.64 (td, J = 9.0,
2.2, 1H), 4.10 (g, J = 7.1 Hz, 2H), 3.46 (s, 6H), 1.21 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls):
§165.5 (e), 163.3 (e, d, J = 14.2 Hz,), 161.3 (e, d, J = 13.9 Hz), 135.6 (e, t, J = 10.8 Hz), 115.3 (0, d, J
= 5.6 Hz), 115.1 (0, d, J = 5.6 Hz), 101.6 (0, t, J = 25.4 Hz), 68.5 (hmbc), 59.1 (e), 43.6 (0, 2C), 14.6
(0); 1°F (376.5 MHz, CDCls): 6 -111.4; IR (neat): v = 3071 (w), 3019 (w), 2983 (w), 2934 (w), 1631
(s), 1615 (s), 1587 (s), 1472 (w), 1457 (w), 1426 (m), 1406 (m), 1372 (m), 1347 (w), 1330 (w), 1267
(), 1215 (w), 1184 (s), 1153 (s), 1120 (s), 1093 (s), 1056 (m), 1024 (s), 981 (m), 930 (s), 859 (w), 829
(w), 759 (m), 727 (w), 694 (s), 678 (s) cm™. HRMS (ESI) calcd for (C12H14F203S + H)*: 277.0704;
found: 277.0713.
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13: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 1-bromo-3,5-

i dimethylbenzene (27 pL, 0.2 mmol, 1.0 equiv) following:

Method B (41 mg, 76%, amorphous yellow solid) after purification by flash
chromatography (hexane/ethyl acetate: 1/1 to 2/8);

!H NMR (500 MHz, CDCls): 6 6.92 (s, 2H), 6.88 (s, 1H), 4.11 (g, J = 7.0 Hz, 2H), 3.38 (s, 6H), 2.29
(s, 6H), 1.20 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCls): 5 166.4 (), 137.6 (e, 2C), 132.2 (e),
131.4 (o, 2C), 128.9 (0), 70.5 (e), 58.8 (e), 43.1 (0, 2C), 21.2 (0, 2C), 14.8 (0); IR (neat): v = 2980 (w),
2928 (w), 1736 (w), 1625 (m), 1608 (s), 1596 (s), 1516 (w), 1454 (w), 1420 (w), 1395 (w), 1367 (m),
1336 (w), 1266 (s), 1254 (s), 1184 (s), 1154 (s), 1090 (m), 1072 (m), 1020 (s), 947 (w), 932 (w), 848
(m), 822 (w), 796 (w), 757 (m), 726 (w), 701 (s) cm™; HRMS (ESI) calcd for (Ci14H200sS + H)*:
269.1216; found: 269.1206.

14: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 1,3-dibromobenzene (24

(.? Q pL, 0.2 mmol, 1.0 equiv) following:

Sa
- OEt
/ Method A for the preparation of 4 (38 mg, 60%, white solid) after purification by

flash chromatography (hexane/ethyl acetate: 4/6 to 2/8) and recrystallisation with
Br ethyl acetate/pentane;

m.p.: 42-45 °C; 'H NMR (500 MHz, CDCls): § 7.48-7.45 (m, 1H), 7.37-7.32 (m, 1H), 7.23 (dt, J = 7.8,
1.3 Hz, 1H), 7.16 (t, J = 7.8 Hz, 1H), 4.10 (q, J = 7.1 Hz, 2H), 3.42 (s, 6H), 1.19 (t, J = 7.1 Hz, 1H);
13C NMR (125 MHz, CDCls): 165.9 (¢), 136.1 (0), 134.7 (€), 131.8 (0), 129.6 (0), 129.5 (0), 121.9 (e),
69.0 (e), 59.0 (€), 43.5 (0, 2C), 14.7 (0); IR (neat): v = 3029 (W), 2998 (), 2975 (W), 2924 (w), 2899
(W), 1614 (s), 1584 (m), 1554 (w), 1473 (m), 1404 (w), 1393 (w), 1367 (m), 1337 (m), 1322 (m), 1305
(W), 1293 (), 1255 (w), 1205 (m), 1177 (s), 1160 (s), 1113 (w), 1095 (m), 1080 (m), 1070 (m), 1041
(s), 994 (w), 979 (w), 941 (m), 909 (w), 861 (w), 798 (m), 781 (m), 755 (m), 705 (s), 680 (M) cm?;
HRMS (ESI) calcd for (C12H1sBrOsS + H)*: 318.9998; found: 319.0002.

15: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 2-bromobenzonitrile (36
(.? O mg, 0.2 mmol, 1.0 equiv) following:
PN okt

CN Method A for the preparation of 5 (46 mg, 87%, light yellow thick oil) after

purification by flash chromatography (hexane/ethyl acetate: 4/6 to 2/8);
'H NMR (500 MHz, CDCls): 6 7.63 (dd, J=7.7, 1.0 Hz, 1H), 7.51 (td, J = 7.7, 1.0 Hz, 1H), 7.43 (d, J
=7.5Hz, 1H) 7.32 (td, J = 7.7, 0.7, 1H), 4.32-3.91 (m, 2H), 3.64 (s, 3H), 3.39 (s, 3H), 1.33-0.98 (m,
3H); BC NMR (125 MHz, CDCls): 8 165.7 (e), 136.1 (e), 135.7 (0), 132.7 (0), 132.3 (0), 127.4 (0),
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119.4 (e), 117.9 (e), 65.2 (hmbc), 59.1 (e), 44.1 (0), 42.8 (0), 14.7 (0); IR (neat): v = 2981 (w), 2929
(w), 2223 (m), 1619 (s), 1590 (m), 1480 (m), 1444 (m), 1393 (w), 1368 (m), 1327 (m), 1229 (s), 1205
(s), 1185 (s), 1082 (m), 1021 (s), 979 (m), 939 (m), 857 (w), 759 (m), 733 (m), 687 (m), 645 (w) cm™;
HRMS (ESI) calcd for (C1sH1sNOsS + H)*: 266.0845; found: 266.0844.

16: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 5-bromo-2-nitroanisole (46

(.? 0 mg, 0.2 mmol, 1.0 equiv) following:

S
7" OEt

NO Method A for the preparation of 5 (37 mg, 59%, orange amorphous solid) after
2

purification by flash chromatography (hexane/ethyl acetate: 35/65 to 2/8);

OMe Method B (51 mg, 81%, orange amorphous solid) after purification by flash

chromatography (hexane/ethyl acetate: 1/1 to 3/7);

IH NMR (500 MHz, CDCls): & 7.34 (d, J = 8.5 Hz, 1H), 7.30 (d, J = 2.8 Hz, 1H), 7.04 (dd, J = 8.5, 2.8
Hz, 1H), 4.08-3.98 (m, 1H), 3.94-3.86 (m, 1H), 3.84 (s, 3H), 3.66 (s, 3H), 3.26 (s, 3H), 1.07 (t, J = 7.0
Hz, 3H); *C NMR (125 MHz, CDCls): 5 165.6 (¢), 159.1 (¢), 152.5 (¢), 138.0 (0), 118.0 (0), 117.9 (e),
109.5 (0), 62.2 (e), 58.9 (e), 55.8 (0), 43.6 (0), 40.8 (0), 14.3 (0). IR (neat): v = 2983 (w), 1615 (s), 1561
(W), 1521 (s), 1409 (w), 1366 (s), 1332 (m), 1311 (M), 1291 (m), 1241 (s), 1229 (s), 1200 (s), 1146 (W),
1085 (m), 1020 (s), 976 (s), 943 (m), 858 (M), 804 (m), 759 (m), 729 (w), 688 (M), 670 (W), 642 (W)
cmt; HRMS (ESI) caled for (CisH17NQOsS + H)*: 316.0849; found: 316.0851.

17: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 3-bromopyridine (19 pL,

9 Q 0.2 mmol, 1.0 equiv) following:
//S x
Method A for the preparation of 4 (43 mg, 90%, off-white solid) after purification by
=
IN flash chromatography (100% ethyl acetate to ethyl acetate/methanol: 9/1);
X

m.p.: 111-114 °C; 'H NMR (500 MHz, CDCls): § 8.49 (d, J = 1.4 Hz, 1H), 8.38 (dd, J = 4.6, 1.0 Hz,
1H), 7.58 (td, J = 7.8, 1.9 Hz, 1H), 7.19 (dd, J = 7.8, 4.8 Hz, 1H), 4.06 (q, J = 7.1 Hz, 2H), 3.43 (s, 6H),
1.15 (t, J = 7.1 Hz, 3H); 3C NMR (125 MHz, CDCI3): & 165.9 (e), 153.7 (0), 147.1 (0), 140.1 (0),
128.8 (e), 122.9 (0), 65.8 (e), 59.0 (e), 43.6 (0, 2C), 14.7 (0); IR (neat): v = 3021 (w), 2993 (w), 2920
(w), 1611 (s), 1580 (w), 1515 (w), 1475 (W), 1400 (w), 1369 (m), 1338 (m), 1322 (m), 1215 (m), 1169
(s), 1118 (w), 1088 (s), 1050 (s), 1031 (s), 1022 (s), 972 (m), 935 (m), 823 (w), 782 (w), 756 (m), 719
(s), 691 (m), 666 (w), 616 (w) cm™; HRMS (ESI) calcd for (C11HisNOsS + H)*: 242.0845; found:
242.0839.

S11



18: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 2-bromoquinoline (42 mg,

(.? O 0.2 mmol, 1.0 equiv) following:
7" OEt _ o
Method B (55 mg, 95%, amorphous yellow solid) after purification by flash
N~ | chromatography (hexane/ethyl acetate: 1/1 to 2/8);
N

IH NMR (500 MHz, CDCl5): 6 7.95 (d, J = 8.8 Hz, 1H), 7.89 (d, J = 8.1 Hz, 1H), 7.74

(d, J = 8.6 Hz, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.58 (t, J = 7.6 Hz, 1H), 7.39 (t, J = 7.6
Hz, 1H), 4.22 (q, J = 7.0 Hz, 2H), 3.71 (s, 6H), 1.28 (t, J = 7.0 Hz, 3H); 3C NMR (125 MHz, CDCls):
5 165.3 (e), 155.5 (e), 146.6 (e), 134.8 (0), 128.9 (0), 127.9 (0), 127.2 (0), 125.2 (e), 124.9 (0), 123.5
(0), 79.3 (), 59.2 (e), 44.3 (0, 2C), 14.6 (0); IR (neat): v = 2978 (w), 2931 (w), 2246 (w), 1634 (s),
1614 (s), 1594 (s), 1552 (m), 1497 (m), 1459 (m), 1389 (w), 1366 (m), 1342 (m), 1299 (s), 1259 (s),
1236 (s), 1174 (s), 1122 (w), 1075 (s), 1030 (s), 921 (w), 851 (w), 829 (m), 786 (w), 749 (s), 730 (s),
691 (m), 646 (w), 622 (w) cmt; HRMS (ESI) calcd for (C1sH17NO3S + H)*: 292.1002; found: 292.1010.

19: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 4-bromothiophene-2-

(.? O carbonitrile (38 mg, 0.2 mmol, 1.0 equiv) following:

S~
~
/ OFt Method B (36 mg, 67%, amorphous brown solid) after purification by flash
7 / chromatography (hexane/ethyl acetate: 4/6 to 2/8);
S

CN 'H NMR (500 MHz, CDClz): 8 7.60 (s, 1H), 7.35 (s, 1H), 4.11 (g, J = 7.2 Hz, 2H),
3.46 (s, 6H), 1.23 (t, J = 7.2 Hz, 3H); *C NMR (125 MHz, CDCls): § 165.3 (hmbc), 141.1 (0), 132.3
(e), 129.3 (0), 114.6 (e), 108.1 (e), 62.5 (hmbc), 59.3 (e), 43.6 (0, 2C) 14.7 (0); IR (neat): v = 3085 (w),
3025 (w), 3012 (w), 2953 (w), 2930 (w), 2215 (m), 2735 (w), 1630 (s), 1520 (w), 1462 (w), 1420 (w),
1367 (m), 1344 (w), 1326 (w), 1309 (w), 1285 (s), 1192 (s), 1157 (s), 1129 (s), 1095 (m), 1073 (w),
1035 (s), 1020 (s), 987 (m), 879 (m), 852 (w), 829 (m), 799 (w), 757 (m), 730 (w), 690 (s) cm™; HRMS
(ESI) calcd for (C11H13sNOsS; + H)*: 272.0410; found: 272.0413.

20: This compound was obtained from 20a (106 mg, 0.5 mmol, 2.5 equiv) and bromobenzene (21 pL,
o 0 0.2 mmol, 1.0 equiv) following:
Y o

Ph Method B (53 mg, 91%, white solid) after purification by flash chromatography

(hexane/ethyl acetate: 1/1 to 100% ethyl acetate);

m.p.: 148-149 °C; *H NMR (500 MHz, CDCls): & 7.45 (d, J = 7.5 Hz, 2H), 7.37 (t, J = 7.3 Hz, 2H),
7.34 —7.27 (m, 3H), 7.13 (t, J = 7.5 Hz, 1H), 7.08 (d, J = 7.5 Hz, 2H), 3.43 (s, 6H); *C NMR (125
MHz, CDCls): 6 164.5 (e), 151.5 (e), 133.8 (0, 2C), 131.8 (e), 129.0 (o, 2C), 128.5 (o, 2C), 127.4 (0),
124.7 (0), 122.3 (0, 2C), 71.0 (), 43.0 (0, 2C); IR (neat): v = 3014 (w), 2937 (w), 1640 (s), 1593 (w),
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1485 (m), 1455 (w), 1443 (w), 1416 (w), 1335 (m), 1304 (w), 1231 (m), 1189 (s), 1174 (s), 1161 (s),
1072 (w), 1041 (w), 1023 (m), 1006 (m), 991 (m), 924 (m), 915 (m), 796 (M), 762 (m), 752 (M), 737
(m), 702 (m), 693 (s), 655 (W) cm™; HRMS (ESI) calcd for (Ci6H1605S + H)*: 289.0893; found:
289.0884.

21: This compound was obtained from 21a (191 mg, 0.5 mmol, 2.5 equiv) and bromobenzene (21 uL,

? Q 0.2 mmol, 1.0 equiv) following:

PN OO s _
Method B (PdP(tBus). (10 mol%) was used instead of

Pd»(dba); and PtBus) (80 mg, 87%, white amorphous
solid) after purification by flash chromatography
(hexane/ethyl acetate: 3/7 to 2/8);

'H NMR (500 MHz, CDCls): § 7.33-7.18 (m, 5H), 4.23-4.13 (m, 2H), 3.72 (t, J = 5.50 Hz, 2H), 3.66-
3.45 (m, 8H), 3.37 (s, 6H), 0.87 (s, 9H), 0.04 (s, 6H); *C NMR (125 MHz, CDCls): 6 165.7 (e), 133.6
(0, 2C), 132.7 (e), 128.3 (0, 2C), 126.9 (0), 72.6 (e), 70.7 (e), 70.4 (hmbc), 70.5 (e), 69.5 (e), 62.7 (e),
62.3 (e), 43.4 (0, 2C), 26.0 (0, 3C), 18.4 (e), -5.23 (0, 2C); IR (neat): v = 3002 (w), 2928 (m), 2855 (m),
1619 (s), 1593 (m), 1491 (w), 1471 (w), 1441 (w), 1406 (w), 1380 (m), 1338 (m), 1325 (m), 1248 (w),
1212 (m), 1168 (s), 1141 (m), 1091 (s), 1072 (m), 1062 (m), 1026 (w), 1003 (w), 970 (w), 938 (m), 912
(w), 831 (s), 813 (w), 776 (m), 756 (w), 706 (m), 690 (w), 661 (w) cm™; HRMS (ESI) calcd for
(C22H3306SSi + H)*: 459.2231; found: 459.2237.

22: This compound was obtained from 22a (118 mg, 0.5 mmol, 2.5 equiv) and bromobenzene (21 uL
O O

I .

//SYKO/\/&M%
Ph

chromatography (hexane/ethyl acetate: 1/1 to 2/8);

mg, 0.2 mmol, 1.0 equiv) following:

Method B (51 mg, 82%, grey solid) after purification by flash

Method C (58 mg, 94%, grey solid) after purification by flash chromatography (hexane/ethyl acetate:
1/1 to 2/8);

m.p.: 80-82 °C; 'H NMR (500 MHz, CDCls): § 7.34-7.20 (m, 5H), 4.14 (t, J = 8.4 Hz, 2H), 3.40 (s,
6H), 0.92 (t, J = 8.4 Hz, 2H), -0.06 (s, 9H); *C NMR (125 MHz, CDCls): § 166.6 (e), 133.8 (0, 2C),
132.6 (e), 128.3 (0, 2C), 127.0 (0), 70.4 (e), 61.0 (e), 43.2 (0, 2C), 17.7 (e), -1.52 (0, 3C); IR (neat): v
=3029 (w), 3008 (w), 2949 (w), 2925 (w), 2895 (w), 1733 (w), 1611 (s), 1590 (M), 1490 (w), 1441 (w),
1388 (m), 1340 (m), 1326 (m), 1249 (m), 1211 (m), 1182 (s), 1167 (s), 1090 (m), 1061 (m), 1027 (m),
1005 (m), 977 (w), 954 (w), 934 (w), 914 (w), 852 (m), 832 (s), 793 (m), 756 (s), 706 (s), 689 (M), 641
(w), 604 (w) cm™. HRMS (ESI) calcd for (C1sH2403SSi + H)*: 313.1288; found: 313.1298.
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24: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and 23 (59 mg, 0.2 mmol, 1.0
EtO.__O equiv) following:

Ox© 7O Method B (48 mg, 77%, yellowish solid) after purification by flash

NN /A chromatography (hexane/ethyl acetate: 1/1 to 2/8);

m.p.: 144-147 °C; *H NMR (500 MHz, CDCls): 6 7.64 (d, J = 9.4 Hz, 1H), 7.34 (d, J = 8.3 Hz, 1H),
7.28 (s, 1H), 7.23 (d, J = 8.2 Hz, 1H), 6.31 (d, J = 9.5 Hz, 1H), 4.11 (g, J = 7.2 Hz, 2H), 3.50 (s, 6H),
1.20 (t, J=7.0 Hz, 3H); °C NMR (125 MHz, CDCl3): 6 165.5 (e), 161.1 (), 153.7 (e), 143.3 (0), 137.2
(e), 128.4 (0), 126.8 (0), 119.8 (0), 116.5 (e), 115.4 (0), 69.0 (e), 59.2 (e), 43.9 (0, 2C), 14.7 (0); IR
(neat): v = 3049 (w), 3013 (w), 2975 (w), 2928 (w), 1718 (m), 1626 (m), 1598 (s), 1540 (w), 1500 (w),
1461 (w), 1444 (w), 1399 (m), 1367 (w), 1340 (w), 1315 (w), 1293 (m), 1278 (s), 1256 (s), 1227 (M),
1216 (m), 1185 (s), 1164 (m), 1138 (m), 1094 (w), 1066 (m), 1021 (s), 991 (m), 970 (m), 933 (s), 880
(m), 832 (s), 812 (w), 756 (s), 779 (w), 734 (w), 689 (m), 628 (w), 610 (m) cm™; HRMS (ESI) calcd
for (C1sH160sS + H)*: 309.0791; found: 309.0798.

25: This compound was obtained as a white solid from 3 (41 mg, 0.25 mmol, 2.5 equiv) and nicergoline

O.__OEt (48 mg, 0.1 mmol, 1.0 equiv) following:

Method C (44 mg, 78%, white solid) after purification

by flash chromatography (pure acetone to

acetone/methanol: 85/15) followed by a second
column (DCM/methanol: 9/1);

m.p.: 78-80 °C: *H NMR (500 MHz, CDCls): § 9.01 (d, J = 2.0 Hz, 1H), 8.70 (d, J = 2.1 Hz, 1H), 8.21
(t, J = 2.1 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.20 (t, J = 7.0 Hz, 1H), 7.06 (d, J = 6.9 Hz, 1H), 6.80 (s,
1H), 4.38 (dd, J = 10.7, 5.0 Hz, 1H), 4.28 (dd, J = 10.9, 7.5 Hz, 1H), 4.11 (q, J = 7.0 Hz, 2H), 3.77 (s,
3H), 3.51 (s, 6H), 3.30-3.19 (m, 2H), 3.10-2.98 (M, 5H), 2.65 (br s, 1H), 2.56-2.34 (m, 4H), 2.23-2.06
(m, 1H), 1.40 (t, J = 13.4 Hz, 1H), 1.20 (t, J = 7.0 Hz, 3H); 3C NMR (125 MHz, CDCls): & 165.3,
165.1, 156.6, 147.2, 140.1, 134.8, 129.2, 128.4, 125.9, 125.0, 123.0, 121.1, 114.7, 109.7, 108.7, 73.2,
69.6, 67.5, 63.7, 60.1, 58.9, 49.2, 43.6, 43.4 (2C), 32.5, 31.0, 29.8, 21.9, 14.3; IR (neat): v = 2932 (W),
2781 (w), 2200 (w), 1719 (s), 1615 (s), 1465 (m), 1420 (w), 1367 (m), 1306 (m), 1269 (s), 1221 (s),
1203 (s), 1165 (m), 1102 (w), 1070 (m), 1024 (s), 971 (W), 935 (w), 907 (s), 811 (W), 723 (s), 680 (w)
cm''; HRMS (ESI) caled for (CaoHsrN3OsS + H)': 568.2476; found: 568.2485.
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26: This compound was obtained from 3 (82 mg, 0.5 mmol, 2.5 equiv) and estrone-OTf (81 mg, 0.2

mmol, 1.0 equiv) following:

Method C (63 mg, 76%, white solid) after purification by flash
chromatography (hexane/ethyl acetate: 2/8);

COOEt m.p.: 42-45 °C; 'H NMR (500 MHz, CDCls): § 7.22 (d, J = 8.0 Hz, 1H),
7.07 (d,J=7.9 Hz, 1H), 7.04 (s, 1H), 4.12 (g, J = 7.2 Hz, 2H), 3.42 (s, 3H), 3.40 (s, 3H), 2.92-2.86 (m,
2H), 2.50 (dd, J = 18.9, 9.0 Hz, 1H), 2.45-2.38 (m, 1H), 2.29 (td, J = 10.1, 3.7 Hz, 1H), 2.19-1.91 (m,
4H), 1.67-1.38 (m, 6H), 1.21 (t, J = 7.1 Hz, 3H), 0.91 (s, 3H); *C NMR (125 MHz, CDCls): § 220.9
(e), 166.4 (e), 138.4 (e), 136.3 (e), 134.0 (0), 131.0 (0), 129.7 (e), 125.3 (0), 69.6 (e), 58.8 (e), 50.6 (0),
48.0 (e), 44.4 (0) 43.4 (0), 43.4 (0), 38.1 (0), 35.9 (e), 31.6 (e), 29.3 (e), 26.6 (e), 25.6 (), 21.6 (e), 14.9
(0), 13.9 (0); IR (neat): v =2928 (m), 1733 (s), 1625 (s), 1497 (w), 1453 (w), 1406 (w), 1367 (m), 1321
(m), 1228 (s), 1163 (s), 1082 (m), 1026 (s), 919 (w), 846 (W), 824 (w), 756 (w), 725 (s), 689 (m) cm™;
HRMS (ESI) calcd for (C24H3204S + H)*: 417.2094; found: 417.2101.

Gram-scale synthesis of compound 4

A heat gun dried 4 neck round bottomed flask under N2 atmosphere was charged with Pd,(dba)s (160
mg, 0.175 mmol, 0.025 equiv.), XPhos (334 mg, 0.7 mmol, 0.1 equiv) and Cs,COs (2.509 g, 7.7 mmol,
1.1 equiv.). Three vacuum-nitrogen cycles were performed and acetonitrile (35 mL) was then added to
the reaction mixture and the stirring was turned on. Bromobenzene (0.75 mL, 7.0 mmol, 1 equiv) was
then added followed by 3 (2.874 g, 17.5 mmol, 2.5 equiv). Acetonitrile (35 mL) was added and the
reaction mixture was heated to reflux using a heating block with a thin layer of oil for better contact.
After 15 hours, the reaction mixture was allowed to cool down to room temperature and the crude was
then filtered over a plug of silica at room temperature using a DCM/MeOH (85/15) mixture to transfer
all the material and for rinsing. After evaporation of all volatiles, purification by flash chromatography
(heptane/ethyl acetate: 4/6 to 3/7) gave 4 (1.166 g, 69%, white solid).

Compound 4 (1.403g, 83%, white solid) could also be obtained on the same scale using Pd.(dba)s (321
mg, 0.35 mmol, 0.05 equiv) and XPhos (667 mg, 1.4 mmol, 0.2 equiv).

Synthesis of compound 27

Following the literature’s procedure," under Nz, 4 (48 mg, 0.2 mmol, 1.0 equiv) and 4-mercaptophenol
S\(COOE’E (25 mg, 0.2 mmol, 1.0 equiv) were suspended in acetonitrile (0.2 mL). The

H O/©/ Ph reaction mixture was stirred for 24 hours at room temperature. The
volatiles were removed under vacuum. Purification by flash

chromatography (hexane/ethyl acetate: 9/1 to 8/2) afforded 27 as a white solid (46 g, 80%); m.p.: 54-
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56 °C; *H NMR (500 MHz, CDCls): & 7.44-7.39 (m, 2H), 7.34-7.25 (m, SH), 6.71 (d, J = 8.6 Hz, 2H),
5.84 (s, 1H), 4.78 (s, 1H), 4.19-4.07 (m, 2H), 1.19 (t, J = 7.0 Hz, 3H); *C NMR (125 MHz, CDCls): &
171.2 (¢), 156.6 (¢), 136.4 (0, 2C), 135.6 (¢), 128.6 (0, 4C), 128.3 (0), 123.5 (¢), 116.1 (0, 2C), 61.9 (¢),
57.5 (0), 14.0 (0); IR (neat): v = 3444 (m), 3364 (br m), 2979 (w), 1710 (s), 1597 (m), 1579 (m), 1494
(m), 1465 (w), 1455 (w), 1427 (w), 1389 (w), 1368 (m), 1336 (m), 1304 (m), 1275 (s), 1210 (s), 1180
(s), 1152 (s), 1094 (m), 1076 (w), 1023 (s), 879 (W), 832 (s), 799 (), 714 (m), 721 (m), 700 (m), 693
(m), 647 (w) cm'; HRMS (ESI) calcd for (C1sH1605S + Na)*: 311.0712; found: 311.0714.

Synthesis of compound 28

COLEt Following the literature’s procedure,” compound 10 (62 mg, 0.2 mmol, 1
2

HN equiv) and [Ir(cod)Cl]- (3.4 mg, 0.005 mmol, 0.025 equiv) were added to a
dry Schlenck tube under nitrogen. After 3 vacuum/nitrogen cycles DCM (1
mL) was added followed by p-anisidine (37 mg, 0.3 mmol, 1.5 equiv). The
MeO 28 CF

mixture was stirred at room temperature for 4 hours before evaporation of
the volatiles under vacuum. The residue thus obtained was purified by flash chromatography (heptane
/ ethyl acetate : 100/0 to 9/1) affording 28 (49 mg, 69%) as a light yellow oil. *H NMR (500 MHz,
CDCls): 7.68-7.58 (m, 4H), 6.75-6.69 (m, 2H), 6.53-6.46 (m, 2H), 5.05 (d, J = 5.6 Hz, 1H), 4.77 (d, J
=5.9 Hz, 1H), 4.29-4.09 (m, 2H), 3.70 (s, 3H), 1.22 (t, J = 7.2 Hz, 3H), in agreement with the literature.”

DSC trace for compound 2

Aexo E18-012091-C2 03.09.2018 13:18:21

Ye'1] E18-012001-C2

#57 E18-012091-C2, 1.2400 mg

I ntegra 539.46 m]

0] normalized 435.05 1g~-1
| Onset 172.65 °C
| Peak 177.80 °C
35 Left Limit 172,61 °C
Right Limit ~ 200.85 °C

Integral -19.29 m]
'—-0"\‘ normalized -15.56 Jg~-1
\ Onset 170.06 °C
\ Peak 171.69 °C
054 | Left Limit 161.78 °C

Right Limit ~ 172.61 °C

o . | 4@  w | s | w0 | oo | w0 |t w0 W oz e 2 | s w0 | m | w0 %0 om0 e
Lab: METTLER STAR® SW 14.00

"Woll M. G.; Qi H.; Turpoff A.; Zhang N.; Zhang X.; Chen G.; Li C.; Huang S.; Yang T.; Moon Y.-C.; Lee C.-
S.; Choi S.; Almstead N. G.; Naryshkin N. A.; Dakka A.; Narasimhan J.; Gabbeta V.; Welch E.; Zhao X.; Risher
N.; Sheedy J.; Weetall M.; Karp G. M. J. Med. Chem. 2016, 59, 6070-6085.
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it Zhang Z.; Jiang X. Org. Lett. 2014, 16, 4400—4403.

il Mangion 1. K.; Nwamba I. K.; Shevlin M.; Huffman M. A. Org. Lett. 2009, 11, 3566—-3569.
v Dias R. M. P.; Burtoloso A. C. B. Org. Lett. 2016, 18, 3034-3037.

vLi, G.; Liang, Y.; Antilla, J. C. J. Am. Chem. Soc. 2008, 129, 5830-5831.
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16.00 usec
-6.00 dB
376.4607164 MHz
== CHANNEL £2
walt:
1
s0.
L2 1.00
L1z 13.06 de
sroz 00.1316005 MHz
2 - Processing parameters
s1 5536
e 376.4583660 Mz
WO E%
ssB o
13 0.30 8z
o °
B 1.00
1l
//S N~ OEt
el F
w3
T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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OH~VOL T TMMN nm—Hoo © N = O .
00 WLV WYWVWYWYLL -0 W N NN e s e
e 2
OO WYWVWWVWWVWVWVWLVLL T ™ e PROCNO 1
oy I ) | ] \
‘\ F2 - Requisition Parameters
4 Date_ 20180503
> Time 16.27 h
INSTRUM spect
PROBHD 2800701_0108 (
PULPROG 2g30
™ 65536
SOLVENT cDCl13
Ns 16
DS 2
SWE 10000.000 Hz
FIDRES 0.305176 Hz
3.2767999 sec
RG 120.08
DH 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO
SFO1 500.1330883 MHz
NUC1 1E
Pl 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
SI
SF 500.1300119 MHz
Won EM
SSB o
Le 0.30 Hz
GB ]
PC 1.00
1l
//S N~ OEt
] :Jl_.*k J J
T i} T T T T T I I 1
9 8 7 6 <] 4 1 ppm F F
H v I (
‘o lo o o — 12
SN o~ © ™
C t Data P
® O« O ® NOT N~ON M e T et
*TONON O MAN A o©© o2} © N EXPNO 2
e e e . .. . ‘e e el 8. e e o wn o PROCNO 1
DM WY VOO Ao . . . "
VYV MmnMm A-d—d—"000 > ™ < L Mwisi“°§0§§;§ge~ers
o D e R B B B TR SR R 1) < — i 1833 b
i | ! ' ! T ¥ ! INSTRUM spect.
PROBHD 7800701_0108 (
' PULPROG jmod
™D 65536
SOLVENT CDC13
NS 367
O < o o Ds 4
N . .
SWH 29761.904 Hz
r\'z N r") N o~ oo FIDRES 0.908261 Ez
3 el e ag 1.1010048 sec
(a)12) ot 00w RG 18817
0 © 0w -0 oW 16.800 usec
— — o DE 6.50 usec
8 \ TE 298.0 K
csT2 145.0000000
CNST11 1.0000000
l 1 4.00000000 sec
D20 0.00689655 sec
TDO
SEOL 125.7703643 MHz
NUC1 13
Pl 8.00 usec
02 16.00 usec
eLul 53.00000000 ¥
SFO2 500.1320005 MHz
CEDPRG (2 walt:
PCPD2 80.00 usec
2LH2. 28.00000000 &
PLW12 0.42017001 W
7 - AT ‘\ e £2 - Processing parameters
sz 32768
SE 125.7577957 MHz
WDW EM
SSB 0
L3 1.00 Hz
GB 0
[-n—v—rn—n—v—,vrv—n—n—n—rrrn-n—'—l BC 1.40
162  ppm 136 ppm 0]
1l
//S N~ OEt
.
I l ‘
T T T T T L T I T 1
200 180 160 140 120 100 80 60 40 20 0 ppm

S31



=111.44

Curxent Data Parameters
NAME Compound 12
EX2NO 15
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180915

spect

5 mm QNP 1H/13
zgfhigan.2

D 131072
SOLVENT cpe13
16

4

W 75187.969 Hz

FIDRES 0.573639 Hz

A0 0.8716263 sec
812.7

RG 3

DR 6.650 usec
DE 6.50 usec
T2 673.

DL 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
DO 1
======== CHANNEL fl ==smmee=e
Nyct 19F

p1 18.00 usec
PL1 -6.00 dB
SFOL 376.4607164 MHz

======== CHANNEL f£2 =
CPDPRG[2 waltzl6

BCPD2 80.00 usec
1.00 a8

BL12 19.06 dB

SFO2 400.1316005 MHz

F2 - Processing parameters

sI 536

SF 376.4983660 MHz

woR B

55B 0

1B 0.30 Hz

6B o

2 1.00

12

=20

O 0

g
— T

Me 7 Sc2” okt
H H
F F

12 — key HMBC

c2

T
-40 -60

-80

-100

T
-120

“Compound 12" 31 1 C:\BRUKER\TOBSPIN3.5BEL5\examdata

H

A

I
-140

T
-160

T
-180

ppm

Compound 12 HMBC

T T T 1 T
80 75 70 65 60 F1 [ppm]

2 F2 [ppm]
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N © ™M™ - O ® [oed @ — O ©
o - - O () o~ N~ - Current Data Parameters
.. coe e . . e NAME Compound 13
0 T T ™ N et EXPNO 2
\/ ' \/ ' ‘ ' ' PROCNO 1
J F2 - Acquisition Parameters
Date_ 20180829
Time 18.00 h
INSTRUM spect
PROBED 2800701_0108 (
PULPROG
TD 65536
SOLVENT CcpCl3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
BQ 3.2767999 sec
RG 120.08
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 18
Pl 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1300124 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
11
/S X
f OEt
J‘; o e
s e T T T T T T ]
7 6 5 4 3 2 1 ppm
i ) 13
o~ |~ © o — im
| I © 0 0
Cuzrent Data Parameters
© R we Conpound 13
(50 O N T v wn ™ @ r~ PROCNO 1
. y % e < ~ — -~ .
© ~ &~ . . . o F2 - Acquisition Parameters
© nmmona o @ ™ — = i ROLOONES
~ - | s n - N STRUM spect
y ROBHD  2800701_0108 {
\W T 1T gy
' 65536
SOLVE) coc13
NS 512
oS 5
swH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG .
oW 16.800 usec
DE 6.50 usec
T 298.0
oNsT2 145.0000000
cNsTIL 1.0000000
o1 4.00000000 sec
D20 0.00689655 sec
700
sFo1 125.7703643 Mz
w1 13¢
°1 8.00 usec
22 16.00 usec
LAl 53.00000000 W
si 500.1320005 MEz
wuc2 1
CPDPRG(2 waltz16
8cP02 80.00 usec
eLA2 28.00000000 ®
PLA12 0.42017001 W
F2 - Processing parameters
1 32768
sF 125.7577981 Miz
WOH =™
ssB 0
8 1.00 Hz
= o
C 1.40
11
/S X
f, OEt
o L " e
! |
I T | T I T T T T |
200 180 160 140 120 100 80 60 40 20 0 ppm

S33



OSSN TMOM MO OLW N—HO® ™ — O
LTONONNNNNNA A A dd 6 0 < NN Current Data Parameters
BHos & e @ @ @ ow oA ow e P . o Tie 3 Compound 14
| S g S s S s o i s e = S oS ™ o B oo f,ﬁg’eﬁo 1?
) ) ; ) \ | \
AK\V\N// ‘ 53 = Rcquisition Pazsuaters
3 1 I Date_ 700101

0h

2430
[

SOLVENT
NS 16

10000.000 Hz
0 Hz
0 sec
32
50.000 usec
6.50 usec
298.0 K
1.00000000 sec
500.1330883 MHz
10.00 usec

ow
F2 - Processing parameters
ST 65536

SF 500.1250132 MHz
WDW EM

ssB 0

L3 0.30 Hz
GB 0

BC 1.00

-7 OEt

Br

T ? T —— -
9 8 7 6 5 4 3 2 1 ppm 14

—

o)

Current Data Parameters
Compound 14
11

EXPNO
PROCNO X

E2 - Requisition Parameters
Date_ 20181013

165.89
-136.06

__~134.66
14.73

Time

INSTRUM spect

PROBED  2800701_0108 (
ROG 5

==131:480
—~129.59
-129.48
-121.91
—69.03
—59.02
—43.50

tl
29761.904 Hz
0.908261 Hz
1.101004€ sec
198.17
16.800 usec
6.50 usec

=

298.8

145.0000000

1.0000000

4.00000000 sec

0.00689655 sec
A

125.7703643 MHz
13¢c

.00 usec

16.00 usec
53.00000000 W
500.1320005 MHz

8

waltz1l6
.00 usec
28.00000000 W
0.42017001 ®

F2 - Processing parameters
st 327

SF 125.7577885 Miz
WDH =M

1B 1.00 Hz
40

Br
14

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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TTANNONAAON N N T NN~ N o ~
Current Data Parameters

S N N e ) @ o e 19 x NAE Compound 15
E

o e S N e L N T TS ™ — il %

Lot ) e
e =— \/ || 2 R FRARERES
f Date_ 20180622

Time 16.35 h
INSTRUM spect
PROBHD 2800701_0108 (
PULPROG zg30
™ 65536
SOLVENT cDCl3
NS 16
DS 4
swH 10000.000 Hz
FIDRES 0.305176 H
g 3.2767899
RG 120.08
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO
SFO1 500.1330883 MHz
NUC1 1H
Pl 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
34
e 500.1300123 Mz
WDW EM
SSB 0
B 0.30 Hz
GB 0
PC 1.00

<" OEt
} l| CN
L _JA\_..JUL Al

" R | % IR L2 | T TS o=l T T 1 15

9 8 7 6 5 4 3 2 1 ppm
(N | | | I | I
|— o |~ o~
L\l | |m ™
© TN~ NO M Qurzent Data Parametors
© Ao Nw o s gff g EXFRG i
: e 4
0 O NN~ O~ . .. . .
el MMM ONAA N < N < gic; Mc_uisxtnrzle?g;gl;_e’ren
— HrA A A n < < — ol ey i
\ ] INSTRUM spect.
\ ‘ PROBED Z800701_0108 {
o L PULPROG jmod
™ 65536
SOLVENT €Dels3
@ < N NS 2045
DS
el '_' [\ SHi 297géé524 a2
» FIDRES 0. 261 Hz
n g g aQ 11010048 sec
RG 198.1
\HQ — it 16.800 usec
| DE 6.50 usec
\ E 298.2 K
‘ ' / CNST2 145.0000000
CNST11 1.0000000
1 D1 5.00000000 sec
l D20 0100689655 sec
DO 1
[ s201 125.7703643 MEz
NUC1 13C
P1 8.00 usec
\M, P 5300000000 1"
PRl N DA sF02 500.1320008 Mt
A, M nuc2 -
k CPDPRG[2 waltzl6
PCPD2 .00 usec
PLW2 28.00000000 W
PLN12 0142017001 W
F2 - Processing parameters
s 32768
’——'—[—7—| | % SF 125.7577885 MHz
WOW. EM
588 0
166 ppm 136 ppm &= 100 B
B 9
BC 1.40
, .
Il
/S NS
fi OEt
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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1.3
Me— S, 2
Mej c OEt "Compound 15" 8§ 1 C:\BRUKER\TOPSPINI.5PLS‘examdata
H CN H
i
mn ol
|\ Jll'll'\_)‘ LMU

15 _ key HMBC Compound 15 HMBC r

e
58 F1 [ppm]

|

e

'I
60

’_
62

O
9

fet==
e e e NI e e o
68 66

J T T
7.5 7.0 6.5 6.0 F2[ppm]

MOV T M WSO T Oo o~ O Current Data Parameters
MMOHOMANOO OO (@) i) IeolicciNe MoV SO o NAME Compound 16
REEEEEE N s o EXBNO :
{ S Sl il el sl il ol i TMOMOHOOMOM o [y B PROCNO 1
! | I | '
\l \/ \\ / / F2 - Acquisition Parameters
AN A 1 Date_ 20180618
Time 12.18 h
INSTRUM spect
PROBHD  2800701_0108 (
PULPROG zg.
™ 65536
SOLVENT cpel3
NS 16
DS 2
Sun 10000.000 Hz
FIDRES 0.305176 Hz
aQ 3.2767999 sec
RG 120,08
DA 50.000 usec
DE .50 usec
TE 298.0 K
| D1 1.00000000 sec
DO 1
sEOL 500.1330883 MHz
NUC1 1
p1 10.00 usec
BLWL 26.00000000 W
F2 - Processing parameters
ST 65536
SE 500.1300121 MHz
WD EM
sSB 0
1B 0.30 Hz
GB 0
BC 1.00

<" OEt
J'U l‘L UJULJL‘ | N02
16

I T T —T T T T - T T U

T
9 8 7 4 3 2 1 ppm
i
O[] Fo Lﬁﬁ i /HH OMe
Eke EEE e ol
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o e = 4 Ersl = Current Data Parameters
n o~ o = Ao 0 ~o® oo 0 e enEIDat P
Y, 2 R ek 8% B e compound 13
n o o ~ ~~ o .. . PR0CN0 1
[CYs Y ™ —— o N Mo < s ’
= w2 el — o - ©Onw == — F Y i T
| " 18.58 h
s v VI
o ® 5
~ o~ 3
— o
— ‘
j 020 0.00669655 sec
TDO 1
“ SFOL 125.7703643 MHz
KNuct 13C
1 5.00 usec
}\ P2 16.00 usec
Pl $3.00000000 W
SFO2 500.1320005 MHz
\ e Stz et
t valez
it t) | protmmeig T’ ﬁ ,‘f cep2 §0.00 usec
PLW2 28.00000000 W
|’I PLW12 0.42017001 W
F2 - Processing parameters
st
SF 125.7577954 MHz
WDH EM
558 0
18 1.00 5z
8 °
i B 1.40
R
118 ppm 63 ppm
1l
PN N0kt
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
OO DO®ESS OO0 N ®~Os ™ ~ oo
TIEOOONNDOOO O A AA cocooo w« — Current Data Parameters
e s s s s s s+ s e e s s e & e o o w e @ . » “in . NAME ompound 17
€0 00 M~~~ T ™ — Lo ?
U ) ) i i | ] )
\N‘/ W \ ‘ F2 - Acquisition Parameters
( ] Date_ 20180618
Time 18.46 h
INSTRUM spect
PROBED 2800701_0108 (
PULPROG zg3
™ 65536
SOLVENT CcDCl3
NS 4
Ds 2
SWE 10000.000 Hz
FIDRES 0.305176 Hz
ag 3.2767999 sec
RG 93.43
oW 50.000 usec
DE 6.50 usec
TE 298.0 K
b1 1.00000000 sec
D0
SFOl 500.1330883 MHz
NUCl 11
Pl 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
SI 55
sF 500.1300124 ¥Hz
WDW EM
ssB 0
23 0.30 Hz
GB 0
BC 1.00
1l
//S N~ OEt
| NN
JJK f L L AL
T T | T T e T T T ! T R T 1
9 8 7 6 5 4 3 2 1 ppm
L1 L I I
olo o| (o (=5 o o
— | = o~ [T} ™
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Current Data Parameter:

NAME ound 17
A N ot o = EX2NO e L]
@© ~ o= © O <+ ™M N o PROCNO 1
. RN . . e ©® O © © —_—
7Sy M~ o © o : % 5 d F2 - Acquisition rarameters
© 0 oS ISR n o ol < e sl
— — = - — © <t — s oo
"PROBHD 2800701_0108
< e
. SOLVENT
wn s
o SWH 29761.904 Hz
FIDRES 0.90826! z
AQ 1.1010048 sec
RG 198,17
o 16.800 usec
DE 6.50 usec
T 8.0
CNST2 145.0000000
CNST11 1.0000000
1 1.60000000 soc
D20 0.00689655 sec
™00 1
SFO1 125.7703643 MHz
xve f3c
e1 .00 usec
P2 16.00 usec
S = - BLUL 53.00000000 W
e e e sFo2 500.1320005 Miz
ucz 11
CPDERG[2 waltzlé
PCPD2 80.00 usec
{ PLi2 22.00000000 %
PLU12 0.42017001 ®
| F2 - Processing parameters
S1 327
sr 125.7577885 MEz
[ aaaassss Laasasis sssan | w0 B
SSB o
LB 1.00 Hz
66 ppm & o
PC 1.40

T T T "
200 180 160 140 120 100 80 60 40 20 0 ppm

NMOOIMO®OO®E OO~ TNHO o @ © Curvent Dats Pazamsters
aoooor~~~YVvONnn ST MNM NN NN~ N NN e Compoun £
N S ey ¢ ey BN, 3
N R N N T T m —

\ ) i ) ' ) F2 - Acquisition Paramet
k&;\\/ m/ \/ ‘ Date o Taves0

18
) ) ]

2
Hz
z
sec
usec
usec
TR 298.0 X
D1 1.00000000 sec
TDO
SFO1 500.1330883 MHz
NyC1 ;
21 10.00 usec
PLW1 26.00000000 W

F2 - Processing parameters
st 65536

SF 500.1300125 MHz
WDW EM

sSB 0

18 0.30 Hz
6B 0

BC 1.00

7N OoEt

'UU_,L | S

T g T ’ R T T T " i, T T 1 18
3 2 T ppm

8 i 6 5 4

UL \
ooo%ﬁﬁ o @ o~
Y e ) By N )
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o o OO MU A
(3] - Lo NN®W s — < ~N Current Data Parameters
. . T var e uel hel ey i ™ o~ ™ © KAME Compound 18
N N VTSN TM . . . . o] >
© N TONNNNNN o o < <
= A A A A A A A ~ 0 < — £2 - Acquisition Parameters
1 1 Date_ 20180830
] Time 19.08 h
| INSTI spect.
L PROBHD  Z800701_0108 {
PULP jmoc
b 65536
SOLVENT cre13
NS 286
DS 1
SWH 29761.904 Hz
F 0.508261 Hz
1.1010048 sec
20 198,
oa 16.800 usec
ﬂ? DE 6.50 usec
™ 298,
o cnsT2 145.0000000
£ CNST11 1.0000000
1 4.00000000 sec
D20 0.00689655 sec
00 g
SFOL 125.7703643
NoC1 3¢
1 .00 usec
B2 .00 usec
PLWL 53.00000000 W
SFO2 500,1320005 MHz
c2 H
CPDPRG (2 waltzlé
PCPD2 80.00 usec
PLW2 28.00000000 W
PLW12 0.42017001 W
F2 - Processing parameters
st
SF 125.7578036 MEz
WO e
§58 o
bl ol 8 1.00 Hz
Nk oy fd"( A, = .
PC 1.40
Bt by O O
80 ppm g
= )
T T T T T T T T T
200 180 160 140 120 100 80 60 20 0 ppm
o n < AN ©o n mMm
o m o0 88 o gt NN Current Data Parameters
. . . . . . N; Compound 18
™~ o~ ST o — oo 5
) ' '
F2 - Acquisition Parameters
f f Date_ 20180920
INSTRUM spect
PROBED 28007010108 (
PULPROG 2930
™ 65536
SoLVENT cpcl3
NS 12
oS 2
SWHE 10000.000 Hz
FIDRES 0.305176 Hz
aQ 3.2767999 sec
RG 165.93
oW 50.000 usec
DE 6.50 usec
TE 298.0 K
DL 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
NUCL
PL 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300127 MHz
WoW EM
ss8 0
LB 0.30 Hz
GB 0
PC 1.00
I I T T I TT 1
9 8 7 6 5 4 3 2 ppm
I n il 1
|| o —
oo N ™

S39



" o< ~N v Current Data Parameters
=i mm o o o o~ o~ g??ﬂ:{o Compound »3
e R ad s A N o = PROCNO 1
— N <+ @ . . .
< MmN - O o ™ < F2 - Acquisition Parameters
o S o B — w < — Date_ 20180921
' Time 2.54 h
| \ / INSTRUK spect
| ‘ | PROBED 2800701_0108 (
£ PULPROG jmod
D 65536
SOLVENT cpcl3
NS 5120
Ds
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 198.17
D 16.800 usec
DE 6.50 usec
TE 298.0 K
cNs: 145.0000000
1.0000000
4.00000000 sec
0.00689655 sec
125.7703643 MEz
13c
8.00 usec
16.00 usec
53.00000000 @
500.1320005 MKz
1H
waltzl6
80.00 usec
28.00000000 W
0.42017001 W
F2 - Processing parameters
SI 8
SE 125.7577885 Miz
WDW EM
ss8 o
Z = o L " 13 1.00 Hz
o
Vispmsprmsm e T
1l
//S Y OoEt
T T i T T T ’ T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

/ "Compound 15" 4 1 C:\BRURER\TOPSPINJ.SPLS\examdata

CN H
19 — key HMBC compound 12 e o )

F1 [ppm]

T T T T
140 120 100 80

T
160

c? 6 I
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ONOWLT MO~ © [N

NMNMeH-A-O0O — ™ Current Data Parameters

s (&) 1 Tol ey (& e B . . NAME Compound 20a
EXPNO 1

(ol ol ol el ol ol ol o T T e 2

/
\

F2 - Acquisition Parameters
ate_ 20180

D: 80808

Time 15.55 h

INSTRUM spect

PROBHD  2800701_0108 (

PULPROG 2g30
65536

SOLVENT cocl3

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec
53.74

D 50.000 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1

SFO1 500.1330883 MHz

NUC1

Pl 10.00 usec

PLW1 26.00000000 W

F2 - Processing parameters

SI 536

SF 500.1300134 MHz

WoW EM

SSB 0

L8 0.30 Hz

GB 0

' PC 1.00

T i T T T T LI T T T 3|
9 8 7 6 5 4 3 2 1 ppm
I | 1
O(D.O (o)} o~
N N (=} \C;

Curzent Data Parameters
NAME Compor

und 202
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180817

— o NHO Time 15.19
e A N ™M ) o INSTROM spect
. . ®. 15 19 © © PROBHD  2800701_0108 (
0 — T N . . SULFROC
™ 63536
© n N NN o - SOLVENT coc13
Ll ~ ok o ) o v - 512
1
swH 29761.504 Hz
FIDRES 0.908261 Rz
A 1.1010048 sec
RG 198.17
o 16.600 usec
oE 6.50 usec
13 298
cnsT2 145.0000000
oNST1L 1.0000000
n 4.00000000 sec
20 0.00689655 sec
™0
sFo1 1257703643 wHz
¥oC1 13c
21 8.00 usec
22 16,00 usec
LML 53.00000000 W
sFo2 500.1320005 MHz
¥uc2 1
CPDPRG(2 valtz1
CPD2 80.00 usec
PLN2 28.00000000 W
PLH12 0042017001 ®
F2 - Processing parameters
s1 2768
¥ 125.7577985 wnz
WO B
sse ]
8 1.00 Hz
o8 0
c 1.40
//S X o Ph
Y
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S41



3.43

Current Data Parameters
NAME

Compound 20
2

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180926
Time’ .49 n
INSTRUM spect
PROBHD  2800701_0108 (
PULPROG 2930

™D 65536
SOLVENT cocl3

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 120.08

DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO 1

srFo1 500.1330883 MHz
NUCL 1H

Pl 10.00 usec
PLHL 26.00000000 ¥

ss8 0

F2 - Processing parameters
s1 6553

500.1300125 MHz
EM

0.30 Hz
1.00

9 7 6 5 4 3 2 1 ppm
| 1
O | |O |0 (=)}
N[N O e [ )
Current Data Parameters
© ™ nonmor~MmMAN Compouné 20
~ e} [l eI Ko Nl 12) © o EX2NO 3
o . b ) g T T > > PROCNO 1
< — M=o~ TN 3 3 F2 - Acquisition Parameters
© n MONNNNAN o N Date_ 20180927
~—~ ) Lo e B B B B | < e -18 n
T b % 1 INSTRUM spect
PROBHD  Z800701_0108 (
PROG jmod
vl o 3536
SOLVENT cpei3
NS 1569
s ]
sy 29761.904 Hz
FIDRES 0.908261 Hz
Q 1.1010048 sec
G 198.27
DF 16.800 usec
DE 6.50 usec
& 298.0 K
cnsr2 145.0000000
exsTI1 1.000000
b1 5.00000000 sec
20 0.00689655 sec
D0
sFo1 125.7703643 Mz
Nuct 13c
1 +00 usec
e2 16.00 usec
2Lu 53.000000C0 W
sFo2 500.1320005 Mz
Nucz 13
CPDERG[2 waltzl6
cen2 £0.00 usec
Lz 28.00000000 W
PLN12 0142017001 %
£2 - Processing parameters
st 32768
sE 125.7577885 Mz
wor 2
sse ]
18 1.00 Hz
o8 0
¥ .40
' ’ 20
T T T T T T T T I T 1
200 180 160 140 120 100 80 60 40 20 ppm
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4.21
4.06
4.02
3.87
3..10
3.69
3.68
3.65
3.53
3.49
3.48
3.47
3.32

|
\

—0.83

—=0.00

Current Data Parameters
NAME Compor

und 2la
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181020
Tine 3 hn
INSTRUM spect
PROBHD  2800701_0108 (
PULPROG 2930
™ 65536
SOLVENT cocl3
NS 16
s 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
aQ 3.2767999 sec
RG 0.81
R 50.000 usec
oE 6.50 usec
TE 299.0
D1 1.00000000 sec
DO
sFoL 500.1330883 Mz
Nuci
?1 10.00 usec
PLWL 26.00000000 W

F2 - Processing parameters
SI

S~
</

6 5 4 3 0
1 !
oo [O [« |o)n © ©
o laile|aife © v
(@) M~ Mo~ ™ — o ©
[CRERCN RGN ~ o ™ ~
=t 4 | 1]
21a
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

SF 500.1300122 MHz
ER
ssB 0
18 0.30 Hz
GB °
Pc 1.00
1
ppm

Current Data Parameters
NAME

Cempound 21a
11

EXPNO
PROCKO 1
F2 - Acquisition Parameters
Date_ 20181020
Time
INSTH spect.
PROBHD  2800701_0108 (

PR 5
™ 65536
SOLVENT cpc1a
N5 1101
DS 4
swH 29761.904 Hz
FIDRES 0.308261 Hz
an 1.1010048 sec
RG 198.17
oW 16.800 usec
DE 6.50 usec
TE 298.0
cusT2 145.0000000
CHSTIL 1.000000(
b1 4.00000000 sec
20 0.00689655 sec
00
sFo1 125.7703643 MHz
Nuc1 13¢
P1 8.00 usec
P2 16.00 usec
PLNL 53.00000000 W
sF02 500.1320005 MHz
Nuc2 1
CPDERG(2 waltz16
ECPD2 80.00 usec
PLN2 28.00000000 %
ELW12 0242017001 W
F2 - Processing parameters
s1 32768
SF 125.7577885 Mz
WO =
ssB o
1B 1.00 Hz
6B
BC 1.40
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"Compound 21a"™ 12 1 C:\BRUKER\TOPSPIN3.S5PL5\examdata

N
AN

I i

r = b=
| Compound 21a HMBC E.
‘ I &
-
C 2 @ B
| -
\ L
@
—
L w
©
.
-R
TR
©
’L— ~
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
3.7 3.6 35 3.4 3.3 F2 [ppm]
S5l o OTBS
~
Me—°<p2 2 T, W s W
/C* O (0]
Me
o Current Data Parameters
HONS~ODN®WH MO W~ N oy o NAME Compound 21la
NOOOMEWVWWOWWOUL I I TM el . EXPNO 10
ER . o PROCNO I
WSS MO O o M = ! F2 - Acquisition Parameters
Time 1
i INSTRUM spect
PROBHD 2B00701_0108 (
PULPRCG 2930
™ 63536
SOLVENT €DCl3
NS 16
Ds 2
sH 10000.000 Ez
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG .
DH 50.000 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO
sFoL 500.1330863 Miiz
Nuct
P1 10.00 usec
PLWL 26.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300122 MEz
0O O 5
SSB 0
I 13 0.30 Hz
GB o
/S NS O/\/O\/\O/\/OTBS Fc 1,09
L N J

ppm
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fosl N~ O wn
© O wu Mmoo ML oo TN @ . ™
. O~ TN~ m ™ o ™ o~
wn ™M N © © D . . . .
©o ™M M NN NOOoOO NN ™ n o Te]
— o [l el s\ BN <] < o - I
al b ~L b
b '

165.68

Wmm«mvameumﬂwﬁm

166 ppm

, - ,
Ty
| /

T T T T
200 180 160 140 120 100 80 60 40 20 0

Current Data Parameters
KRE Compound 21
EXNO 12
ROCNO i

52 - Acquisition Parameters
Date, 2018102
Time 17.46 b

TROM spect
PROBHD  2800701_0108 (
PROG imad

65536
SOLVENT encl3
NS 191
DS 4
s 29761.904 Hz
FIDRES 0.908261 Hz
aQ 1.1010048 sec
RG 138.17
o 16.800 usec
DE 6.50 usec
T X
cust2
cusTi1
L
20 0.00689655 sec
0
sFo1 125.7703643 MHz
woct 13¢
PL .00 usec
P2 16.00 usec
PLIL 53.00000000 W
sFoz 500.1320005 Mz
wocz
CPDERG(2 waltzie
ECPI .00 usec
L2 28.00000000
PLu12 0242017001 ¥
P2 - Processing parameters
s1 32768
sF 125.7577835 Mz
won =™
ss3 [}
12 1.00 Hz
= o
c 1.40

M&;,s “c2 lko/\\/o\/\o/\\/OTBS

H H

"Compound 21" 12 1 C:\BRUKER\TOPSPIN3.SPLS\examdata

H 21 — key HMBC

e

Aot

Compound 21 HMBC

c?

=

=
T

—_—

T
F1 [ppm]

T T T
74 72 70

[
76

I
78

F2 [ppm)]
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Current Data Parameters
el NRME Compound 22a
NN~ o ~ O © o EXPNO 1
OO ™M o © © . PROCNO 1
© e e s . et e o S
£2 - Acquisition Parameters
TSIITO M o oo I Date_ 20180820
' ' | | ime 15.15 n
INSTROM spect
PROBHD  2800701_0108 (
v PULPROG 2930
6553
SOLVENT ot
NS 1
s
s 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
6 30.8
on 50.000 usec
o8 6.50 usec
= 298.0 K
o1 1.00000000 sec
™0
sFoL 500.1330883 Mz
wocL
»1 10.00 usec
PLUL 26.00000000 W
F2 - Processing parameters
st 65536
s¥ 500.1300128 Mz
wow Y
ss8 0
18 0.30 1z
= 0
¥ 1.00
// S NS
T T T T 1
9 5 4 3 1. 0 ppm
Lyt ] I
o | o o —
M=) © o~ o

—60.57

—42.20

—17.:73

Current Data Paramcters

usec

d 22a
o ExeNO 2
=¥ PROCNO 1
X F2 - Acquisition Parameters
| Date_ 20180820
Time 16.05
spect.
PROBHD  Z800701_0108 (
3
™ 65536
SOLVENT coc13
NS
s
s 29761.904
FIDRES ©.508261
AQ 1.1010048
G 198.17
ou 16.800
o8 .50
1 298,
ansT2 145.0000000
oNsTI1 1.0000000
b1 4.00000000
020 000689655
™00 1
sFo1 125.7703643
NUC1 13c
21 .00
2 16.00
eLA1 53.00000000
sF02 500.1320008
uc2 "
ceDPRGI2
2D2

28.00000000

I
SN
-7

22a

200

T
180

T
160

T
140

120

100

80

60

40

20

0 ppm

Mz

PLA2

PLW12 0.42017001

F2 - Processing parameters
s1 32768
SF 125.7577885
WOW Y
ss8 0

18 1.00
6B 0

B 1.40

o~ SiMes
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o O

1 JJ\ )
//S .::(lzz O/\\/SIME3
H

H ! 22a - key HSQC
FauN JL

Compound 22a HSOC

"Compound 22a" 4 1 C:\BRUKER\TOPS?INJgSPLE\examdata
i

20 F1[ppm]

— > ° r8
T T T T T T T T T T T T T T ‘ T T T 3
4 3 2 1 F2 [ppm]
O O HH
1 .
//S - o OK/SlMe;;
"Compound 22a" 3 1 C:\BRUKER\TPPSPIN3.S5PL5\examdata
. i 22a - key HMBC
—/\_/;__Jk - : 5 5
Compound 22a HMBC TE
_— e 5
s
— & F L
s g =]
g -8
%
[}
ct = %
T J v T L T T T T T T T v T T T T T T
4 3 2 1 F2 [ppm]
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—17.34
—=iT.720

-0.93
0.92
-0.90

—=-0.06

-4.15
4.14
~4.12
—3.40

o
o
e
w
N}
=
o -]

Current Data Parameters
NAME

Compound 22
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180918
Time 19.36 h
INSTRUM spect
PROBHD  2800701_0108 (
PULPROG zg.

™ 65536
SOLVENT cpc13

NS 16

DS 2

Sl 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 120.08

o 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
SFOL 500.1330883 MHz
NUCL 11

B1 10.00 usec
PLAL 26.00000000 W
F2 - Processing parameters
SI 536

SF 500.1300125 MHz
WD EM
ssB 0

1B 0.30 Hz
GB (]

BC 1.00

9 8 7 ppm
I 1" I
Lol N w0 N (=}
N © M — ©
© ~womno @ ©o < o N Current Data Parameters
. L R X B 8 gt
o ™M N © © . . . . . PROCNO i
©o MmoMmANN o o ™ et — T
7 AL =% 3 = T Tt
Time 2.58 h
.‘ (. | ‘ | | I PROBHD  2800701_0108 (
PULPROG m:
D 65536
SOLVENT cocll
NS 5120
§
FIDRES 0.908261 Hz
A 1.1010048 sec
g
oW 16.800 usec
D20 0068 sec
DO
SFo1 125.7703643 Mz
NUC1 1
PLWL 3000000
B el
NUC:
CPDPRG(2 waltzls
PLW2 28.00000000 W
g ~ Processing Dlxlﬂt:gxl
SF 125.7577685 MHz
E E
ss8 L}
GB
BC 1.40
T l :
1l .
SN~ SiMe;
T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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NOLITOIN NO mMHOo® O N O o
COMMNNN ™ m = HO NN Current Data Parameters
L T ® O @ @ @ e NAME Compound 24
[l ol ol ol S S = R Ce) s ™M — ol 2
Vi ) | 5 | |
\ l F2 - Acquisition Parameters
) Date_ 20180919
Time’ 11.21 h
INSTRUM spect
PROBHD  Z800701_0108 (
PULPROG 29
™ 65536
SOLVENT D13
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 106. 3.
oW 50,000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO
SFO1 500.1330883 Mz
NucL 1H
Pl 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
sI
SF 500.1300125 MHz
WDW M
SSB
1B 0.30 Hz
GB o
PC 1.00
0._0O S//O
J I\
T T T T R | T T T 1
9 8 7 6 5 4 3 2 1 ppm
L
loolo|o =} (=} o o~
ol — ~ © ™
Current Data Parameters
Compound 24
o < O © oM N EXPNO 3
il T~ M = Mmoo~ [+ — @ =l PROCNO 1
o . . o e e % . W e o o~ © ~ _——
D= M M~ © 0o W 5 S 4 . F2 - Acquisition Parmeters
LW 1 MO NN—AA o o ™ < Tine 11,47
B T T SRR T S R A © < — INSTRUM spect
1 PROBED  2800701_0108 (
PULPROG Imo:
' 65536
SOLVENT €nCl3
NS 279
DS 4
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 198.17
DW 16.800 usec
DE 6.50 usec
TE 298.0 K
CNST2 145.0000000
CNST11 . 0000000
1 4.00000000 sec
D20 0.00689655 sec
DO
SFO1 125.7703643 MHz
NUCL 13C
Pl 8.00 usec
P2 16.00 usec
PLW1 53.00000000 W
§FO2 500.1320005 MHz
NUC: 1H
CPDPRG(2 wal
PCPD2 0.00 usec
PLW2 28.00000000 W
PLW12 0.42017001 W

F2 - Processing parameters
ST 7

SF 125.7577885 MEz
wou EM

§SB °

13 1.00 Hz
G3 0

e 1.40

24

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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N~ O L) ONIT1OVDVNOONXTONOOMNHN®D OO

cor N NANANANN—TOOOITMNMMMNMONOANNN—AA—HONNM A

o ® © O COYIIITT LT T M mm
l ' l 1 '

—8.70
821

/
/
\

s\

\

Ll i

3710
2.98
2.65
2.56
2.34
223
2.06
1.43
1.40
137
15022
120
1.19

Current Data Parameters
NAME Compound 25
EXPNO 20
PROCNC 1

F2 - Acquisition Parameters
Date. 20181025

[ T T | I

T T

) 8 7 6 2 4 3

I I 1 11| | | o

ol o ‘o olo|o|o O | [ | ||| [ [

| | — | [N o] o fn
MO OMWVWOOM®O-HANL N
M- ONON~NHMAONO HWON~W <O <
O IR e i N OO~
DN O OTAOWOITMH IO ®
O VIITONANNNNNN—HOO M o
o A A A A A A A AAA A A A ~ 0

‘. ' o

<
A
/
\
\

\

J“ WL

]

1
N
i~

~

™

OCoOo-HM~WOWWOWOWO

oHOMNMTAOA~O ™M

VOMMNMNOO H <

DI IITMOONN

VN
'

Time 22.08 h
INSTRUM AS00
PROBHD  2118636_0004 (
PULPROG 2

™ 262144
SOLVENT cDel3

NS 32

Ds 0

SWH 10302.198 Hz
FIDRES 0.078600 Hz
o 12.7227221 sec
]G 1

DH 48.533 usec
OE 15.98 usec
TE 300.0 K
D1 77.27728271 sec
TDO 1

sFo1 499.9030871 MHz
NUC1 1H

21 10.73 usec
PLW1 5.30000013 W

F2 - Processing parameters
sI 262144

SF 499.9000065 Mz
WDW EM

SSB 0

LB 0.19 Hz
68 0

5 1.00

rm

Current Data Parameters
Compound 25
21

T T T T
200 180 160 140 120 100 80

EXENO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181027
ime’ 21.51 h
INSTRUM A500
PROBHD  2118636_0004 (
PULPROG 2gpg30
65340
SOLVENT cpe13
NS 2048
DS
SWH 29761.904 EHz
FIDRES 0.910986 Hz
AQ 1.0977120 sec
RG 144
DA 16.800 usec
DE 52.37 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
™0 1
SFO1 125.7125244 MEz
NuUC1 13c
Pl 12.00 usec
PLW1 136.00000000 W
SFO2 499.9019996 MHz
Nuc2 bt}
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 5.30000019 W
PLW12 0.10020000 W
PLW13 0.05032100 W
F2 - Processing parameters
SI 5536
SF 125.6999986 MHz
WD ™
ss8 ]
LB 1.00 Hz
GB 0
PC 1.40
ppm
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M-~ O TNAOANONOMHAAS =N OO~ O I~ ® N current Data Parameters
aNNO OO FH A TAOOMIIINNMNONNNADNO NN yawe Compound 26
ST Te e H e W s 8 8 6§ s & & § & e & & € @ & . ‘geoms 10
Lo oot el el ot TELTOMNONNNNNNNNNNNNNNNA A~ procyo 1
' ) )
\ \/ ‘\.\‘\\N' \%/// F2 - Acquisition Parameters
m 1 Date_ 20181027
Time 21.43 h
INSTRUM spect
PROBHD  2800701_0108 (
PULPROG 2930
D 65536
SOLVENT cDe13
NS
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 155,
DA 50.000 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D0 1
SFOL 500.1330883 MHz
NUC1 1H
P1 10.00 usec
PLW1 26.00000000 W
F2 - Processing parameters
SI 6
SE 500.1300124 MHz
WDW EM
ssB 0
L8 0.30 Hz
63 0
BC 1.00
. ) U
T T T T 1 T T T ) T T T 1
9 8 7 6 5 4 3 2 1 ppm
I I gu o
oolo ’o o o] [o]folo|lo]— m[oHo
| | o~ NN e e | |mf|m
— o <~ 0 ® O O
o)) < MO0 M HTOHN®OTWNOT O Cuszent: DATK PACaNAtATS
e . CONOIMMO®OMO WO i oapound. 2
o ) ®Omoon e H
N ©o MmMMmNnmMANN NWOOITMMO®OL OO
N — A LT ITOMOMOMNONNNN F2 - Acquisition Parameters
' 1 1 ' 1 1 1 ' Date_ 20181103
Time’ 16.25 h
\ / \\\\\ \ / / // INSTRUM spect
LEELRLU ! e PROBHD  2800701_0108 (
PULPROG
65536
SOLVENT CcDC13
NS 963
DS 4
SWH 31250.000 Hz
FIDRES 0.953674 Hz
AQ 1.0485760 sec
RG 198.17
DR 16.000 usec
DE 6.50 usec
TE 298.
CNST2 145.0000000
CNST11 1.0000000
D1 4.00000000 sec
ng £.00689655 sec
TD(
SFO1 125.7716219 MHz
NUC1 13C
P1 8.00 usec
P2 16.00 usec
PLW1 53.00000000 W
SFO2 500.1320005 MHz
U
CPDPRG[2 waltzl6
PCPD2 . usec
PLWZ 28.00000000 W
PLW12 0.42017001 W
F2 - Processing parameters
SI 32768
Al SF 125.7577885 MHz
] ] T WA 0
SSB o
LB 1.00 Hz
GB o
PC 1.40
| T T T T T T T T T T 1
220 200 180 160 140 120 100 80 60 40 20 ppm
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ATV NO bl (5 O o o~ Current Data Parameters
TOHONON >~ @ ~ - O N~ NAME Compound 27
S R e . . . e v e EXPNO 2
S~~~ VWO ol - < < — PROCNO 1
! ! ! : £2 - Acquisition Parameters
Date_ 20180918
Nl Time 19.18 b
INSTRUM spect
PROBHD  2800701_0108 (
ULPROG 2930
™ 65536
SOLVENT cocl3
Ns 16
D§ 2
Su 10000.000 Hz
FIDRES 0.305176 Hz
aQ 3.2767999 sec
RG 120.08
oW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
DO
SFO1 500.1330883 MHz
NUC1
31 10.00 usec
L1 26.00000000 W
F2 - Processing parameters
s1
SF 500.1300127 MEz
WOW B
SSB
LB 0.30 Hz
8 0
2 1.00
T T T T T I T E T T &3 |
9 8 7 6 5 4 3 2 1 ppm
Iy ! I I Nl [N
o O o o o o ]O
0 N ~ ~— ~N o
— n NN~ 0o Current Data Parameters
N ©o TN OONT O —~ o — Compound 27
. . 2 % # B O e W o = o EXPNO 3
— © O owowowmo . . PROCNO 1
B wn MMONNNNA =t b= <
F2 - Acquisition Parameters
— — o o e R © n — Data 201669
! ! L Time~
INSTRUM spect
! o PROBHD  2600701_0108 (
PULPROG mod
£ 65536
SOLVENT €pei3
NS 163
Ds
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 198.17
16.800 usec
DE 6.50 usec
TE 298.0 K
cNsT2 145.0000000
CNST11 1.0000000
1 2.00000000 sec
D20 0.00689655 sec
00 1
sFo1 125.7703643 MEz
NuC1 13¢
PL 8.00 usec
P2 16.00 usec
PLWL 53.00000000 W
5702 500.1320005 MEz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 0.00 usec
PLW2 28.00000000 W
PLW12 0.42017001 W
F2 - Processing parameters
SI
sF 125.7577885 Mz
WDR M
5B 0
L3 1.00 Bz
6B ]
PC 1.40
T T T T T T I = T L
180 160 140 120 100 80 60 40 20 ppm
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7.66
- 7.58

L |

[Tsl) Wt t=] 7~ oo o o Current Date Paramaters

~ Oy o~ ™~ O -~ o~ NAME Compound 28

CRCRRT BT we o - BaBeND Y

[ I

\__“ #(’ | | | F2 - Acquisition Parameters
Date 20181214
Time 14.06 1
INSTRL 400
PROBED 2104450_0265 {
PULEROG sth.z
T 65536
SOLVENT CDC13
S 8
DS 0
SWH 7062.147
FIDRES 0.215520
AQ 4.6395458
RG 55.34
DW 70.800 usec
DE 11.13 usec
TE 300.0 ¥
Dl 2.00000000 sec
TDO
SFOL 400.1324710 Hz
NUCL i

10.10 usec
16.70000076 W

F2 - Processing parameters
3

SI 65536

SF 40C.1300109 MHz
WDW EM
888 o

1B Q.19 Hz
GB 4]

BC 1.c0

CO,Et

L8R

CF
MeO 28 3

-

o -
o
IS
W
jae]
—

bpm
A YA I
jon o‘ o[c\ ‘c‘ }D[ <)
flew lle T o

S53



