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Preparation andcharacterization of3-(2-(methylthio)phenyl)prop-2-yn-1-ols 1ak and
4-(2-(methylthio)phenyl)but-3-yn-1-ols 3a-3l

Synthesif 3-(2-(methylthio)phenyl)prop-2-yn-1-ols lak

3-(2-(methylthio)phenyl)prop2-yn-1-ols 1a, 1c, 1f-h and 1k were prepared as we already reportgét]. 3-(2-
(methylthio)phenyl)prog2-yn-1-ols 1b, 1d, 1e, 1i and 1j were prepared by Sonogashira coupling ef 2
iodothioanisole (commercially availableR-bromo-4-fluorothioanisole (prepared by methylation of
commercially available-Bromo-4-fluorobenzenethiol, according to a literature proced{i?¢) and2-bromo-
4-methylthioanisole(prepared by methylation of commeially available sbromo-4-methylbenzenethiol,
according to a literature proceduf@]) with prop-2-yn-1-ols (commercially available), as described below.

Generalprocedure for thesynthesis of 3(2-(methylthio)phenyl)prop-2-yn-1-ols 1b, liand 1]

A soludion of 2-iodothioanisole (1.0 g, 4.0 mmol), Pg(@€PRh). (60 mg, 0.085 mmol), Cul (20 mg, 0.11 mmol),
and the terminal alkyne (4.8 mmol;:Methylpentl-yn-3-ol, 470 mg; 2-phenylbut3-yn-2-ol, 700 mg; 1,%
diphenylprop2-yn-1-ol, 1.0 9 in anhydrous triethlamine (16 mL) was allowed to stir under nitrogen at 25
°C for24 h Water (50 mL) was then added, and the mixture extracted with diethyl ether (3 x 50 mL). The
organic layer was washed with a saturated solution of@®{L0O0 mL) and water until neutral pAfter drying

over NaSQ, the solvent was evaporated, and the residue purified by column chromatography on silica gel
using99:1 to 9:1hexaneAcOEms eluent.

4-Methyt1-(2-(methylthio)phenyl)penti-yn-3-ol (1b). Yield:637mg, starting from 1.0 g of 2odothioanisole
(72%). Yellow oil. IR (film}=3406 (m, br), 2226 (vw), 1466 (m), 1435 (m), 1234 (w), 1072 (w), 1026 (m), 988
(w), 752 (spmbt; 'H NMR (CD€IB00 MHz)+ =7.38 (dd,J= 7.5, 1.0, 1H, 48), 7.327.23 (m, 1H, H), 7.12

(dist d,J=79, 1H, H3), 7.097.02 (m, 1H, ), 4.47 (dJ= 5.5, 1H, BOH), 2.46 (s, 3H, SMe), 2212 (m,

1H, CHCHCH), 1.12 (dJ= 6.8, 3H, BsCHCH), 1.08 (d,J= 6.8, 3H, CICHEL) (Note: the OH signal was too
broad to be detected)*GNMR (CDg|75 MH2: + =141.6, 132.5, 128.8, 124.1, 123.8, 12®3,6,82.9,

68.5, 34.6, 18.3, 17.5, 14.86CMS (El, 70 e\p/z =220 (M*, 5), 205 (19), 187 (8), 172 (20), 163 (60), 162
(38), 149 (59), 147 (68), 149 (59), 147 (68), 134 (100), 116 (100), 115 (45),; BRSS! /2): [(M-
HO+H)] caldfor (GsHisS): 203.0888 found:203.0906

4-(2-(Methylthio)phenyR2-phenylbut3-yn-2-ol (1i). Yield:749 mg, starting from 1.0 g of 2odothioanisole
(70%). Yellow solid, mp 63-64 °C IR KB): A=3414 (m, br), 2226v{v), 1493 (w), 1462 (m), 1435 (m), 1366
(w), 1142 (w), 1088 (w), 1069 (m), 937 (w), 895 (w), 752 (s), 638t iH NMR (CDEI1300 MHz)} =7.86-
7.74 (m, 2H, aromatic), 7.4R25 (m, 5H, aromatic), 7.2002 (m, 2H, aromatic), 2.79 (s, 1H, OH), Z48H,
SMe), 1.90 (s, 3HHICOH) ®*GNMR (CDg|175 MH2: { =1455, 1419, 132.4,129.0, 128.3, 127.7, 125.2,
1242, 1239, 1205, 98.9, 825, 70.6, 33.4,15.0 GCMS (EIl, 70 eW/z =268 (M*, 3), 250 (29), 235 (100), 234
(60), 202 (22), 189 (7), 14%4(), 105 (2L)HRMEESI/z): [(M-HO+H)] cald for (G&HisS): 251.0889 found:
251.0906

3-(2-(Methylthio)phenyhl,1-diphenylprop2-yn-1-ol (1j). Yield: 864 mg, starting from 1.0 g of2-
iodothioanisole(65%) Yellow solid, mp 209-110°C IR KBp: A=3426 (m, br), 224 (vw), 1489 (w), 1462
(m), 1460 (m), 1435(w), 1165 (m), 1072 (w), 1@2 (m), B2 (M), 918 (W), 883 (W), 752s), 702 (s) cmP*; H
NMR (CDgI500 MHz):4 = 7.81-7.65 (m, 4H, aromatic), 7.8-7.37 (m, 1H, aromatic),7.37-7.20 (m, 7H,
aromatic), 7.20-7.11 (m, 1H, aromatic),7.10-7.01 (m, 1H, aromatic), 3.8, 1H, OH), 224(s, 3H, SMe)}*CG
NMR (CDgl125 MHx + =1451, 1£.1, 1327, 1291, 128.3, 127.7, 183, 1247, 124.4, 121.1, 981, 820,
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15.3; GGMS (EI, 70 e\ji/z = 330 (M", 10), 329 (23), 315 (12), 283 (8), 237 (19), 225 (9), 210 (11), 165 (8),
105 (100), 77 (53HRMSESI1/2); [(M-H.0+H)] cald for (G:HwS): 313.1045 found: 313.1070

Generalprocedure for thesynthesis of 3(2-(methylthio)phenyl)prop-2-yn-1-ols 1dand 1le

Asolution ofthe substituted2-iodothioanisole (2 mmol; 2-bromo-4-fluorothioanisole 450mg; 2-bromo-4-
methylthioanisole 440mg), PdG(PPh)2 (140mg, 02 mmol), Cul%7 mg, 03 mmol), and2-methylbut-3-yn-

2-0l (340mg, 4.0 mmo) in anhydrous diisopropamine 20 mL) was allowed to stir under nitrogen at 80 °C

for 24 h. Water (50 mL) was then added, and the mixture extracted with diethyl ether (3 x 50 mL). The organic
layer was washed with a saturated solution of48H(100 mL) and water until neutratpAfter drying over
NaSQ, the solvent was evaporated, and the residue purified by column chromatography on silica gel using
hexaneto)8:2K SEI yS 1 Oh9id & St dsSyi

4-(5-Auoro-2-(methylthio)phenyf2-methylbut3-yn-2-ol (1d). Yield: 410 mg, starting from 450 mg oP-
bromo-4-fluorothioanisole(90%) Yellowoil. IR (film):A=3397 (m, br), 2230 (w), 1839m), 152 (m), 1460
(s), 143 (m), 1408 (w), 1364 (w), 1207 (m), 1167 (m), 1153 (m), 1121 19§7 (w), 986 (w), 966 (s), 874
(m), 806 (m), 633 (nmnF*; *H NMR (CD&I500 MHz)! =7.12-7.07(m, 2H, H6 + H3), 699 (td, J= 85, 29,
1H, H5), 2.5 (s, 3H, SMe)..65 (s, 6 H., MeCMe) (Notiie OH signal was too broad to be detectetii>
NMR (CDgl125 MHY + = 1.1 (d, J= 244.5), 136.8, 127.5126.0 (m),122.8 (d, J=9.1), 119.5118.5 (m),
117.0115.5 (m), 101.3, 78.8, 31.3, 15@EMS (EI, 70 e\fi/z =234 (M*, 100), 209 (26), 19116), 181 (18),
165 (30), 133 (27HRMEESI f/z): [(M-H.O+H)] cald for (GH:.FS): 207.0683 found:207.0643

2-MethyH4-(5-methyl2-(methylthio)phenyl)buB-yn-2-ol (1€). Yield: 325 mg, starting from 440 mg o2-
bromo-4-methylthioanisole(73%) Yellowoil. IR (film)A=3397(m, br), 1462 (m), 1435 (m), 1362 (w), 1292
(w), 1211 (m), 1161 (s), 1065 (m), 962 (w), 939 (m), 868 (w), 8@srftH NMR (CDEB00 MHz)t =7.21
(d,J=1.6, 1H, H6), 708 (dist dd J= 8.3, 1.6 1H, H4), 704 (dist d,J=8.3, 1H, H3), 2.5 (s, 3H, SMeR.27
(s, 3H, Me at ®), 1.65 (s, 6H, MeCM@)ote: the OH signal was too broad to be detected-NMR (CDg|
125 MHZz: 1 =137.9,134.2, 133.01298, 124.7, 1210, 9.9, 79.9 65.8, 31.4, 20.6, 15;8CMS (El, 70 eV):
m/z =203 (M*, 100), 210 (25), 189 (20), 173 (21), 163 (46), 148 (46), 130 (58), 115 (25), LAIRVEIESI
(m/2): [(M-HO+H)] cald for (GHisS): 203.0889; found: 203.0903.

Synthesis ofl-(2-(methylthio)phenyl)but-3-yn-1-ols 3a-3l

4-(2-(Methylthio)phenyl)but3-yn-1-ols 3a-3| were prepared by Sonogashira coupling eib@othioanisole
(commercially availableR-bromo-5-fluorothioanisole (prepared by methylation of commercially available
2-bromo-5-fluorobenzenethiol, according to a literature procedy®) with but-3-yn-1-ols, as described
below. But-3-yn-1-ol, pent4-yn-2-ol and hex5-yn-3-ol are commercially available;ghenylbut3-yn-1-ol, 1-
mesitylbut3-yn-1-ol, 1-(4-methoxyphenyl)bui3-yn-1-ol, 4-(1-hydroxybut3-yn-1-yl)benzonitrile, 3(furan-2-
yl)but-3-yn-1-ol, 2phenylpent4-yn-2-ol and Z(prop-2-yn-1-yl)cyclohexarl-ol were prepared byBarbier
reactionbetween an alkynyl bromide and an aldehyde or a ketone in the presence of activat¢g] Zirams-
2-Ethynylcyclohexati-ol andtrans-2-ethynylcyclopentaril-ol were synthesizeds reported irthe literature

[4].
Generalprocedure for thesynthesis of 4(2-(methylthio)phenyl)but-3-yn-1-ols 3a and 3€3|

A solution of Ziodothioanisole (500 mg, 2.0 mmol), PgEPh). (28 mg, 0.04 mmol), Cul (11.4 mg, 0.06
mmoal), and the terminal alkyne (2.4 mmalyt-3-yn-1-ol, 168 mg; pent-4-yn-2-ol, 202 mg; hex5-yn-3-ol, 235
mg; 1-phenylbut3-yn-1-ol, 350 mg; 1-mesitylbut3-yn-1-ol, 452 mg; 1-(4-methoxyphenyl)but3-yn-1-ol, 422
mg; 1-(furan-2-yl)but-3-yn-1-ol, 327 mg; 2-phenylpent4-yn-2-ol, 385mg; 1-(prop-2-yn-1-yl)cyclohexari-ol,
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332 mg; trans-2-ethynylcyclohexai-ol, 300 mg; trans-2-ethynylcyclopentaril-ol, 265 mg) in anhydrous
triethylamine (8 mL) was allowed to stir under nitrogen at 25 °C for THhamixture was washed with a
saturated solution of NkCI @ x 20mL) the aqueous layewas extracted with ethyl acetate (3 x 20 mand

the combined organic layers was washed with a saturated solution gE€INHtil pH was neutral, then dried

with N&SQ, and concentragd in vacuo. The resulting crude product was purified via chromatography on
AAf A0l 38t dzaAAYy3I dYm KSEFYyS ' Oh9id G2 cYn KSEFyS |

4-(2-(Methylthio)phenyl)bu3-yn-1-ol (3d). Yield: 0 mg, starting from500 mgof 2-iodothioanisole(96%)
Yellowoil. IR (film):A=3410 (s, br), 280 (), 1466 (m), 1435 (m),327 (w), 1041s), 957 (w), 849 (w), 756
(s)emP!; IH NMR (CD&B00 MHz)1 =7.387.35(m, 1H, H6), 729-7.24 (m, 1H, H4), 7.4 (dist d,J= 7.9, 1H,
H-3),7.06(td, J= 7.5, 0.81H, H5),3.84(q, J=6.2 2H, G-LOH),2.75 (t,J= 6.2, 2H, B:CHOH),2.47 (s, 3H,
SMe),2.38(t, J= 6.2, 1H, OH¥*GNMR (CDg;1125 MHX 1 =1413, 1320, 1285, 1243, 124.1, 121.5, 93.5,
80.3, 61.1, 24.2, 15.0 GGMS (EI, 70 eMp/z =192 (M*, 62), 147 (100), 128 (60), 115 (ZMHRMESI if/z):
[(M+HY] cald for (&H1:0S): 193.0681; found: 193.068Z he spectroscopic data agreed with those reported
[5].

5-(2-(Methylthio)phenyl)pen#-yn-2-ol (30). Yield: 48 mg,starting from500 mg o2-iodothioanisde (98%)
Yellow oil. IR (filmy»=3395(m, br), 2230 (w)1582(w), 1466 (m),1435 €), 1273 (w), 1111 (m),1080 (m),
934 (m), 748(s)cmtt; *H NMR (CDEB00 MHz)1 =7.36(dist dd J= 7.6, 1.21H, H6), 730-7.25 (m, 1H, H
4), 7.14 (dist dJ=8.0, 1H, H3), 710-7.04(m, 1H, H5),4.134.04(m, 1H, GIOH), 2.7 (dist dd J=16.7, 5.1
1H, C@HH), 260(dist dd,J=16.7, 6.8, 1H,CCHH), 2.522.47 (m, 1H, OH), 2.48, 3H, SMe).35 (dJ=6.2,
CH;CHOH)BGNMR (CDgI 125 MHE + =141.3, 132.0, 128.5, 124.3, 1241214, 93.2, 808, €6.6, 30.3,
22.3, 151; GGMS (El, 70 eMp/z =206 (M*, 22), 162 (19),147 (100), 1281(7), 115 (B&); HRMSESI f/z):
[(M+H])] cald for(G2His09*: 207.0838 found,207.0840

6-(2-(Methylthio)phenyl)hess-yn-3-ol (3d). Yield: 48 mg, startingfrom 500 mg of2-iodothioanisole(98%)
Yellow oil.IR (film):A=3410 (m, br), 2222 (w), 128w), 1466 ), 1435 (s), 1111(), 1072 (w), 181 (w),
980 (m),748 (s)m!; *H NMR (CD§B00 MHz)1 =7.36 (dist dd,J= 7.6, 13, 1H, H6), 727 (dist dd J= 7.6,
1.3,1H, H4), 7.14 (dist dJ=7.9, 1H, H3), 706 (td, J= 7.6, 0.91H, H5),3.843.76(m, 1H, EGOH), 2.2 (dist
dd,J=16.74.5 1H, CQH), 2.60 (dist dd]= 16.7,7.0, 1H, CCHH), 2.4/ (s, 3H, SMeR.48-2.44 (m, 1H, OH),
1.71-1.62(m, 2H, €,CH), 1.00(t, J=7.4, 3H, GLCH:); *GNMR (CDg125 MH2: + =141.3, 132.0, 128,
124.3, 124.11216, 933, 80.8,71.6, 29.2, 28.3, 15.1, 10.GCMS (EI, 70 e\fh/z =220 (M*, 8), 187 (7),162
(26), 147 (100), 12814), 115 (B); HRMSESIfn/z): [(M+H)] cald for(GisHi709*: 221.0994 found,221.1004

4-(2-(Methylthio)phenyB1-phenylbut3-yn-1-ol (3€). Yield: 375 mgstarting from500 mg oR-iodothioanisole
(70%) Yellow oil. IR (flmkx=3418 (m, br), 2230 (vw), 1582 (m), 1458 (m), 1435 (m), 1196 (w), 1042 (m), 748
(s), 702 (memkt; 'H NMR (CDgI500 MHz): =7.487.42 (m, 2H, aromatic), 7.3R32 (m, 3H, aromatic),
7.327.23 (m, 2H, aromatic), 7.14 (distdk 7.9, 1H, F8), 7.06 (tdJ= 7.5, 0.9, 1H, #H), 5.024.92 (m, 1H,
CHOH), 2.92.91 (m, 2H, CGHH + OH), 2.89 (dist dd= 16.7, 7.81H, CCHH), 2.4 (s, 3H, SMe}*CGNMR
(CDGl 125 MHZ « =142.6, 141.4,1321, 1286, 128.5, 127.8, 125.8,244, 1243, 1215, 930, 83.1, 72.5,

31.1, 15.2GCMS (El, 70 eVin/z = 268 (M, 5), 267 (13235 (7),162 (20), 147 (100), 1281(1, 115 (2), 107

(22), 79 (4L)HRMEESI 1n/z): [(M-H.O+H)] calcd for Gi7/His9*: 251.0889; found, 251.0880

1-Mesityt4-(2-(methylthio)phenyl)buB-yn-1-ol (3f). Yield:550mg, starting from500 mg oR-iodothioanisole
(89%) Yellow solid, mp #3-74°C. IR (KBrih= 342 (m, br), 2222\{w), 1612 (w), 153 (w), 1465 (m), 1435
(m), 1381(m), 1034 (s), 849 (m), 748 @)yF:; 'H NMR(CDG} 500 MHz)! =7.35(d, J= 7.6, 1KH-6), 7.27(t,
J=7.7, H,H4), 7.14 (dist dJ=8.0, 1H, H3), 7.8B-7.04(m, 1H, H5),6.83 (s, 2H, mesityl ring},45-5.40(m,
1H, GiOH),3.14(dist dd,J=17.0, 9.91H, CGHH), 2.® (dist dd,J=17.0, 4.4, 1H, CCHH),2.762.72 (m, 1H,
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OH),2.47 (s, 3H, SMeR.45 (s, 6H, @Me on mesityl ring), 2.25 (s, 3ptMe on mesityl ring)*GNMR (CDG|
125 MHZ: 1 =141.3,13.9,136.2, 134.6, 132.1, 130.228.5, 1243, 1242, 121.5, 938, 80.5, 70.1, 27.6, 20.8,
15.1;GGMS (El, 70 eVin/z = 310 (M, <0.5), 262 (6),162 (%), 149 (100), 147 (33)21 (43) HRMSESIif1/z):

[(M-HO+H]J] calcdfor (GoH1S*: 293.1358; found, 293.1370

1-(4-Methoxyphenyh-(2-(methylthio)phenyl)buB-yn-1-ol (3g). Yield: 508 mgstarting from500 mg of2-
iodothioanisole(85%) Yellow oilIR {ilm): A= 3433 (m, br), 230 (vw), 1612 1), 1512 (m), 1466 (m), 135
(m), 134 (w), 1250 (s), 1173 (m),034 (s), 83 (m), B6(s) cnt’; *H NMR(CDG| 500 MHz){ =7.41-7.32 (m,
3H, aromatic)y7.28-7.24(m, 1H,H-4), 7.14 (dist dJ=7.7, 1H, H3),7.06(td, J= 7.5, 0.81H, H5),6.926.87
(m, 2H, aromatic), 4.98.92 (m, 1H, €GOH),3.80 (s, 3H, OMe), 2.94.88(m, 3H, CCH+ OH, 2.4/ (s, 3H,
SMe) BGNMR (CDgJl 125 MHx + =159.3,141.3, 1348, 132.1,1286, 127.1,1244, 1243, 121.5,113.8,
932, 81.0, 72.1, 55.5, 31.1, 15.2GCGMS (EI, 70 eV)n/z =298 (M*, 0.6), 280 (46), 264 (39), 250 (28), 234
(27), 221 (43), 189 (21), 162 (32), 137 (100), 109 EERMSEESI f1/z): [(M-H.O+H]J] calcd for CigHi7 09"
281.0994; found, 281.0995

1-(Furan-2-yl)-4-(2-(methylthio)phenyl)buB-yn-1-ol (3h). Yield: 488 mg, starting from 500 mg of 2-
iodothioanisole(94%) Yellow oilIR (film): A= 3418 (m, br), 230 (vw), 1582 (w), 15904 (w), 1466 (), 1435
(m), 1227 (w), 1142 (w), 1042 (m), 1011 (m),748 (s) cnt’; *H NMR(CDG]| 500 MHz)1 =7.41-7.38 (m, 1H,
furyl ring), 7.35(dd, J= 7.6, 1.21H,H-6), 7.297.24 (m, 1H, H), 7.14 (dist dJ=8.0, 1H, H3),7.06(td, J=
76,1.0, 1H, H5),64.1-6.39 (m, 1H, furyl ring), 6.36:6.33 (m, 1H, furyl ring), 5.0@, J= 5.9,1H, G1OH),3.06
(distd J=5.9, H, CCH),2.92 (d,J=5.9, 1H, OHR.46 (s, 3H, SMe)}*GNMR (CDg125 MHx { =154.8,
142.2, 141.4, 132.1,1286, 12439, 12438, 121.5,110.3, 106.8,92.1, 81.3, 66.4, 27.6, 15.3 GCMS (El, 70
eV):m/z =258 (M*, 2),243 (33), 197 (5), 162 (32), 147 (100), 115 (13), 97THBINSESI1th/z): [(M-H.O+H)]
calcd for GisHis0S*: 241.0694; found, 241.690.

5-(2-(Methylthio)pheny)2-phenylpentd-yn-2-ol  (3i). Yield: 453 mg, starting from 500 mg of 2-

iodothioanisole(80%) Yellow oilIR (film):A= 3443 (m, br), 222 (vw), 1582\), 1483 (m), 1464 (m), 1435
(w), 1180 (w),1099(m),1028 (m), 912 (m)66 (M), 719(s), 700 (sgnmP’; *H NMR (CDE00 MHz)t =7.57-

7.52 (m, 2H, aromatic), 7737.32 (m,2H, aromatic),7.31(dd, J= 7.6, 1.3, H, aomatic),7.287.22 (m, 2H,
aromatic),7.13 (dist d,J=8.6, 1H, H3), 7.0} (disttd, J= 7.5,1.0, 1H, H5),3.04(dist d, J=16.7, 1H, CGHH),

297 (distd, J= 16.7, 1H, CCH#), 2.93 (s, 1H, OH2.43 (s, 3H, SMe)1.73 (s, 3H, Me}*GNMR (CDg;l 125

MH2:1 =146.6, 141.4,132.1, 128, 1282, 1270, 124.8, 124.4, 128, R.7, 81.7, 73.6, 36.0, 29.5,153; GC

MS (El, 70 eVin/z = 282 (M*, 2), 263 (54), 248 (44),234 (72), 215 (26), 202 (1852 ©0), 147 (100), 1P(8),

115 @7),105(41);HRMSES (m/z): [(M-HO+H]J] calcd for GisHi79™: 265.1045; found, 265.1053

1-(3-(2-(Methylthio)phenyl)prog2-yn-1-yl)cyclohexari-ol (3j). Yield:495 mg, starting from 500 mg of2-
iodothioanisole(95%) Yellow oilIR (film):A=3451 (m, br), 228 (w), 1582(w), 1464 (m), 1435 (m),1265
(w), 1151 (m), 1@4 (m), 980 (m), 955 (m)750 (s)cmt?; 'H NMR (CD&500 MHz)4 =7.37 (dist d, J= 74,
1H, H6),7.27 (dist t, J= 74, 1H, H4), 7.14 (dist dJ=7.8, 1H, H3), 707 (t, J= 7.4,1H, H5),2.65(s, 2H,

CCH), 2.4/ (s, 3H, SMeR.23 (s, 1H, OH), 1.8244(m, 9H, aliphatic)1.36-1.24(m, 1H, aliphatic)’*GNMR
(CDCl 125 MHZ + =1414, 1.1, 1284, 124.3, 124, 1216, 93.1, 81.4,70.9, 37.0, 34.1, 5.7, 2.3,152;
GCMS (El, 70 e\in/z =260 (M*, 3), 227 (29), 185 (8), 162 (30), 147 (100), 99 (18), 81 KIRBVSESI /z):
[(M-HO+HJ] calcd for GieHisS*: 243.1202; found, 243.1216

trans-2-((2-(Methylthio)phenyl)ethynyl)cyclohexdrol (3K). Yield: 443mg, starting from 500 mg of2-
iodothioaniole (90%) Yellow oilIR (film):A=3426 (m, br), 222 (w), 1582 (w), 1435f), 1273 (w), 1111
(m), 1012 (w), 856 (w), 748 (scm’; *H NMR (CD¢ 00 MHz) =7.37 (dist dd,J= 7.6, 10, 1H, H6),7.27
(disttd, J= 7.7, 1.21H, H4), 7.14 (dist dJ= 8.0, 1H, F8), 709-7.04 (m, H, H5), 3.63-3.54(m, 1H, EIOH),
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2.89 (s, 1H, OH), 2.8540 (m, 1H, aliphatic®.47 (s, 3H, SMe®.152.01 (m, 2H, aliphatic), 1.8666 (m, 2H,
aliphatic), 1.551.45 (m, 1H, aliphatic), 1.87.17 (m, 3H, aliphatic}*GNMR (CDg125 MHx 1+ =141.3

131.9, 128.5, 124.3, 124.0, 1&1.98.0, 803, 73.8 40.0, 32.9, 30.8, 24.9, 24 8.1;GGMS (El, 70 e\fh/z =

246 (MY, 15), 203 (18), 147 (100), 35 (23), 115 (4); HRMSESI 1f/z): [(M+H)] calcd for GisthsOS*:

247.1151; found, 247.1158

trans-2-((2-(Methylthio)phenyl)ethynyl)cyclopentairol (3l). Yield: 350 mg, starting from 500 mg of2-
iodothioanisole(75%) Yellow oilIR (film):A=3379(m, br), 220 (w), 1582 (w)1463 (m),1435 (), 1317
(w), 1300 (w), 1236 (w), 1165 (MO1(m), 50 (s)cnmPt; 'H NMR (CDEB00 MHz)1 =7.33 (distd, J= 75,
1H, H6),7.27-7.21(m, 1H, H4), 7.11 (dist d,J= 8.0, 1H, F8), 7.05(dist t, J= 7.5,1H, H5),4.34(q, J= 5.6,
1H, ¢iOH),2.892.82 (m, 1H, aliphatic?.46 (s, 3H, SMeR.27 (s, 1H, OH2,21-2.05 (m, 2H, aliphatic), 18
1.75(m, 3H, aliphatic), 8-1.57 (m, 1H, aliphatic), 1.3%.17 (m,1H, aliphatic) *GNMR (CDg]|125 MH):

1 =1414, 1.0, 1283, 1241, 123.8, 1216, 98.7, 79.5 7.4, 405, 33.3, 30.8, 4.8, 14.9; GGMS (El, 70 eV)
m/z = 232 (M*, 24), 217 (11), 189 (45), 173 (581147 (100), 11527); HRMSESI 1f/z): [(M+H)] calcd for
(G4H:17 09" 233.0995; found, 233.1003

Procedure for thesynthesis of4-(4-fluoro-2-(methylthio)phenyl)but-3-yn-1-ol 3b.

A solution of2-bromo-5-fluorothioanisole(440mg, 2.0 mmo), PAC{PPh)2(140 mg, 0.2 mmol), Cul (57g,

0.3 mmol), andut-3-yn-1-ol (280.4 mg, 4.0 mmo) in anhydrousdiisopropylamine Z0 mL) was allowed to

stir undernitrogen at 80 °C for 24 h. Water (50 mL) was thdded, and the mixture extracted with diethyl

ether (3 x50 mL). The organic layer was washed witfaturated solution of NkCI (100 mL) and water until

neutral pH. After drying over N&Q, the solvent wasvaporated, and the residue purified by column
chromatography omsilica gelusingYm KSEIyS 1 Oh9d G2 cYn KSEFyS 1 Oh9

4-(4-Huoro-2-(methylthio)phenyl)buB-yn-1-ol (3b). Yield: 307 mg, starting from 440 mg oR-bromo-5-
fluorothioanisole(73%) Yellowolil. IR (film):A=3397(m, br), 2230 (w)1591(m), 1568 (w),1477 (s), 1435
(m), 1250 (m), 1202 (m), 1044 897 (w), 847 (m) cmt’; 'H NMR (CD&1500 MHz)4 =7.32 (dd, J= 8.4, 5.9,
1H, H6),6.82(dd, J=9.7, 2.5 1H, H3),6.75(td, J=8.4, 2.5, 1H, H5), 3.84 (qJ= 61, 2H, GLOH), 2.4 (t, J=
6.1, 2H, GLCHOH), 2.4 (s, 3H, SMe), 27-2.21(m, 1H, OR)**GNMR (CDg125 MH)x 1 =162.7 (dJ=
250.2),144.3(d,J=8.4) 1338.5 d,J=8.9)117.1 (dJ=2.9), 113.3 (d]= 22.2), 111.0 (dI= 24.8) 932, 79.3,
61.1, 241, 14.9 (dJ=3.1) GCGMS (El, 70 e\fin/z=210(M*, 61), 179 (12), 165 (100), 146 (55), 133 (36), 115
(33) HRMEESI fh/z): [(M+H])] cald for (GHi.FOB): 211.0587 found:211.0595
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X-Ray crystallographic data collection and structurefinementfor products 2a, 4a, 4k, and 4l
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Copies of HRMSpectra

4-Methyl-1-(2-(methylthio)phenyl)pent1-yn-3-ol (1b)
HRMS (ESIOFmM/z: [(M-H,O+H)*] calcd for GisHisS*: 203.0888 found,203.0906

+ESI Scan (11.666 min) Frag=175.0V SC15.d
203.0506

R | | | . 282653 3143057 |
155 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 200 305 310 315 320
Counts vs. Mass-to-Charge (m/z)

4-(5-Auoro-2-(methylthio)phenyl)-2-methylbut-3-yn-2-ol (1d)
HRMS (ESIOFM/z: [(M-HO+H]J] calcd for CioHi.FS*: 207.0683; found, 207.0643

x103
14

0.9
0.8

0.6
0.5
0.4+
0.3
0.2
0.14

+ESl Scan (5.815 min) Frag=175.0 DOM38.d

207.0643

208.0675

2030617 210.1854

2075 208 2085 208 2085 20 2105 211 2115
Counts vs. Mass-to-Charge (m/z)

ca]
|

2055 206 2065 207

2-Methyl-4-(5-methyl-2-(methylthio)phenyl)but-3-yn-2-ol (1e)
HRMS (ESIOF)M/z: [(M-H.O+H)] calcd for CisHis§*: 203.0889; found, 203.0903

®103
44

3.5+

+ES| Scan (6.071 min) Frag=175.0v DOM41.d

203.0303

204.053

205 0670 2060831 207.0916

2015 202 2025 203 2035 204 2045 205 2055 206 2065 207 2075 208 2085
Counts vs. Mass-to-Charge (m/z)
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4-(2-(Methylthio)phenyl)-2-phenylbut-3-yn-2-ol (1)
HRMS (ESIOFmM/z: [(M-H,O+H]J] calcd for Gi7His9*: 251.0889 found,251.0906

#1073 |+ES| Scan (10.166 min) Frag=175.0v 5C13.d
5 251.0506
5.5+
5
454
4
3154
3
254
24
1.54
14
0.5

267.1004 279.0853 2843223 3002769

245 250 255 260 265 270 275 280 285 290 295 300 305
Counts vs. Mass-to-Charge (m/z)

3-(2-(Methylthio)phenyl)-1,1-diphenylprop-2-yn-1-ol (1))
HRMS (ESIOF)M/z: [(M-HO+H]J] calcd for GoHi79™: 313.1045 found,313.1070

«10 3 |+ES| Scan (12.133 min) Frag=175.0v 5C14.d
3131070

3232225 34571525  353.0060 3552049 3650832 3772156

05 310 5 W0 W5 330 335 340 W5 30 3_G 3O WG 340 275 380
Counts vs. Mass-to-Charge (m/z)

3-Methylbenzo[4,5]thieno[2,3-c|[furan-1(3H)-one (2a)
HRMS (ESIOFmM/z: [(M+H)*] calcd for GiiH,O.9": 205.0318 found,205.0310

x10 % |+ESI Scan (10.913 min) Frag=175.0v 5C30.d
1.5
1.4
1.24
1.2
1.1
14
0.9
0.84
0.7
0.6
0.54
0.4
0.24
0.2 206.0343
0.14 207.0278

205.0310

o o e e 20T 21688
" 198 199 200 201 202 203 204 205 206 207 208 208 210 211 212 213 214 215 216 217 218
Counts vs. Mass-to-Charge (m/'z)
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3-Isopropylbenzo[4,5]thieno[2,&]furan-1(3H)-one (2b)
HRMS (ESIOF)M/z: [(M+H)"] calcd for GisH130.9": 233.0631 found, 233.0@29

103 |+ESl Scan (12.878 min) Frag=175.0v SC24.d

1.8
16 233.062%
1.4
1.2

14
0.8
0.6
0.4

0.24

2340648

2320554 Z50600 536 0413

228 230 231 232 273 234 235 23 237 238 233 240 241
Counts vs. Mass-to-Charge (m/z)

3,3-Dimethylbenzo[4,5]thieno[2,3c]furan-1(3H)-one (2c)
HRMS (ESIOFM/z; [(M+H)*] calcd for Ci2Hi110,9*: 219.0474 found,219.0462

103 [+ES| Scan (10.785 min) Frag=175.0v 5C31.d

275 219.0462

0.5 220.0480

025 2210457
21611352 . el

213 214 215 216 217 2@ 213 2220 21 22 I 224 25 T 21T 2B 29
Counts vs. Mass-to-Charge (m/'z)

7-Fluoro-3,3-dimethylbenzo[4,5]thieno[2,3c]furan-1(3H)-one (2d)
HRMS (ESIOFM/z: [(M+HY] calcd for GioHioFQ9™*: 237.0380; found, 237.0392

x103 |+ESl Scan (6.05% min) Frag=175.0v DOM40.4

1.3
124 237.0352
1.1

14
0.9
0.8
0.7
0.6
0.5
0.4
0.3

0.2 2330421

0.14 239.?343

ol 236.0200 240,0378

235 2355 23§ 2365 237 235 23 2385 239 2395 240 2405 241 2415 242
Counts vs. Mass-to-Charge (m/z)
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3,3, 7-Trimethylbenzo[4,5]thieno[2,3c]furan-1(3H)-one (2€)
HRMS (ESIOF)M/z: [(M+HY)] calcd for CisHi30.9*: 233.0631; found, 233.0639

x104 |+ESI Scan (5.205 min) Frag=175.0v DOM22.d
124
1.1 233.0639
14
0.9
0.3
0.7
0.6
0.5
0.4
0.3

0.2
0.1 2340661 235.?503

231 25 232 2325 233 2335 234 2ME 235 235 23 2365 23 2375 238 2385
Counts vs. Mass-to-Charge (m/z)

3-Ethyt3-methylbenzo[4,5]thieno[2,3c]furan-1(3H)-one @f)
HRMS (ESIOF)M/z: [(M+H)*] calcd for GisH1:0.9": 233.0631 found,233.0633

105 |+ESI Scan (9.423 min) Frag=175.0v SC35.d
26
24 2330633
224

74
184
164
144
124

14
0.2
0.6
0.4 2340667

2 2320507 | P s

228 230 231 232 273 234 235 23 237 238 233 240 241
Counts vs. Mass-to-Charge (m/z)

1H-Spiro[benzo[4,5]thieno[2,]furan-0 Z-ay€bhexanjl-one (2g)
HRMS (ESIOF)M/z: [(M+H)*] calcd for GisHis0.9*: 259.0787 found,259.0798

103 [+ES| Scan (11.353 min) Frag=175.0v 5C33.d

259.0798

260.0753

1 ‘ 2610720
7] . . I I, [

2565 257 2575 258 2885 259 9585 260 2605 261 2615 262 2625 263 2835 264
Counts vs. Mass-to-Charge (m/z)
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1H-Spiro[benzo[4,5]thieno[2,]furan-o0 Z-ay&opentan}l-one (2h)
HRMS (ESIOF)M/z: [(M+H)*] calcd for CuHi30,9*: 245.0631 found,245.0626

®103

+ES| Scan (9.853 min) Frag=175.0v SC32.d

245.0626

| 2440576

2460663
| 24?.I|:IED.7

238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 253 260 261
Counts vs. Mass-to-Charge (m/z)

3-Methyl-3-phenylbenzo[4,5]thieno[2,3c|furan-1(3H)-one (2i)
HRMS (ESIOF)M/z: [(M+H)*] calcd for Gi7Hi130,9*: 281.0631 found,281.0633

®103

18-
161
14
124

14
0.8
0.6
0.4
0.2

+ES| Scan (10.555 min) Frag=175.0v SC36.d

2790412 2800637

2810623

2820673

283.0615

284.0620

277 278 279 280

281 282 283

284

Counts vs. Mass-to-Charge (m/z)

285

286

3,3-Diphenylbenzo[4,5]thieno|[2,3c]furan-1(3H)-one (2)).
HRMS (ESIOF)M/z: [(M+H)"] calcd for GoHis0.9": 343.0787 found,343.0784

288

x104

0.5

+ESl Scan (14.126 min) Frag=175.0V SC37.d

3430784

3440819

345.0865

3460752

344 3445

345 455

346

Counts vs. Mass-to-Charge (m/z)

UES
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Benzo[4,5]theno[2,3-c]furan-1(3H)-one (2k)
HRMS (ESIOFM/z; [(M+H)*] calcd for GioH,O.9*: 191.0161 found,191.0554

103 [+ESl Scan (11.113 min) Frag=175.0v SC23.d

14
054 191.0154
0.84
0.74
0.6
0.54
0.44
0.34
0.24
192.0181

0.1+ 193.0135
188.9908 189.9656 | " 1940061

188 189 180 191 192 193 194 195 196 197 188 189 200
Counts vs. Mass-to-Charge (m/z)

4-(2-(Methylthio)phenyl)but-3-yn-1-ol (3a)
HRMS (ESIOFmM/z: [(M+H)*] calcd for GiiHi1:09*: 193.0681 found,193.0684

x10 S [+ESI Scan (5,948-6,236; 6,375-6,435 min, 65 Scans) Frag=175,0V Dom 10.d
1,6
193,0684

0,84
0,6

0,4
0,2 194,0703

195,0638
I

O | | | | | | | | |
192 192,5 193 193,5 194 194,5 195 195,5 196 196,5
Counts vs. Mass-to-Charge (m/z)

4-(4-Huoro-2-(methylthio)phenyl)but-3-yn-1-ol (3b)
HRMS (ESIOFM/z: [(M+H)"] calcd for CiHi-FOS*: 211.0587 found,211.0595

x10 5 [+ESI Scan (6,164 min) Frag=175,0V DOM22.d

167 211,0595

1,41

0,84
0,6

041
0,21 212,0623
213,0562 214,0594

210,5 211 2115 212 2125 213 2135 214 2145
Counts vs. Mass-to-Charge (m/z)



0

5-(2-(Methylthio)phenyl)pent4-yn-2-ol (3c)
HRMS (ESIOFmM/z: [(M+H)*] calcd for Gi2His03*: 207.0838 found,207.0840

x10 5

0,84
0,6
0,4

0,2

+ESI Scan (6,120-6,231; 6,386-6,436 min, 31 Scans) Frag=175,0V Dom 11.d

207,0840

208,0867

209,0799
I

2055 206 2065 207 2075 208 2085 209 2095 210 2105 211 2115
Counts vs. Mass-to-Charge (m/z)

6-(2-(Methylthio)phenyl)hex5-yn-3-ol (3d)
HRMS (ESIOFmM/z: [(M+H)*] calcd for GisHiz09*: 221.0994 found,221.1004

x10°

+ESI Scan (6,560-6,759 min, 37 Scans) Frag=175,0V Dom 12.d

221,1004

222,1025
| 220,0873 | 223,0966 224,0084

2195 220 2205 221 2215 222 2225 223 2235 224 2245 225 2255 226 2265
Counts vs. Mass-to-Charge (m/z)

4-(2-(Methylthio)phenyl)-1-phenylbut-3-yn-1-ol (3e)
HRMS (ESIOFM/z: [(M-HO+H)"] calcd for Ci7HisS*: 251.0889 found,251.0880

x10 5

1,84
1,6
1,4
1,2

0,84
0,6
0,4
0,2

+ESI Scan (6,749-7,186 min, 80 Scans) Frag=175,0V Dom 14.d

251,0880

252,0906

2530858 54,0871

2485 249 2495 250 250,5 251 2515 252 252,5 253 2535 254 2545 255 2555 256 2565 257 257,5 258
Counts vs. Mass-to-Charge (m/z)
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1-Mesityl-4-(2-(methylthio)phenyl)but-3-yn-1-ol (3f)
HRMS (ESIOFmM/z: [(M-HO+H)*] calcd for GoH1S*: 293.1358; found,293.1370

x10 5 [+ESI Scan (7,589-7,683; 7,722-7,771 min, 28 Scans) Frag=175,0V Dom 15.d

3,54
293,1370

2,54

294,1401

295,1369
O T L T

289 290 291 292 293 294 295 296 297 298 299 300 301 302 303
Counts vs. Mass-to-Charge (m/z)

1-(4-Methoxyphenyl}4-(2-(methyithio)phenyl)but-3-yn-1-ol (3g)
HRMS (ESIOFM/z: [(M-H,O+H)*] calcd for GsHhi70S*: 281.0994 found,281.0995

x10 5 [+ESI Scan (6,777-6,899; 6,948-7,065 min, 45 Scans) Frag=175,0V Dom 16.d

3,54 281,0995

2,54

282,1021

283,0984 284,0990

2795 280 2805 281 2815 282 2825 283 2835 284 2845 285 2855 286 2865 287
Counts vs. Mass-to-Charge (m/z)

1-(Furan-2-yl)-4-(2-(methylthio)phenyl)but-3-yn-1-ol (3h)
HRMS (ESIOFM/z: [(M-H.O+H)"] calcd for CisHiz09*: 241.0681 found,241.0690

x10 5 [+ESI Scan (6,649-6,705 min, 11 Scans) Frag=175,0V Dom 18.d

2,5 241,0690

0,51 242,0712

0,251
240,2317 | 2430659

244,0675
0 - .

238 239 240 241 242 243 244 245 246 247
Counts vs. Mass-to-Charge (m/z)
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5-(2-(Methylthio)phenyl)-2-phenylpent4-yn-2-ol (3i)
HRMS (ESIOFM/z: [(M-H.O+H)*] calcd for GisHhi7S*: 265.1045 found,265.1053

x10 4 [+ESI Scan (5,40 min) Frag=110,0v DOM30.d
1,8
1,6
1,4
1,2

265,1053

0,84
0,6

0,4
266,1079
0,2 |

2635 264 2645 265 2655 266 2665 267 267,5 268 2685 269 2695 270 2705
Counts vs. Mass-to-Charge (m/z)

1-(3-(2-(Methylthio)phenyl)prop-2-yn-1-yl)cyclohexanl-ol (3j)
HRMS (ESIOFmM/z: [(M-HO+H)*] calcd for GieHhoS*: 243.1202 found,243.1216

x10 5 | +ESI Scan (5,50 min) Frag=110,0V DOM29.d

243,1216

0,54 244,1244
| 245,1199
1

239 240 241 242 243 244 245 246 247 248 249 250 251 252
Counts vs. Mass-to-Charge (m/z)

trans-2-((2-(Methylthio)phenyl)ethynyl)cyclohexari-ol (3k)
HRMS (ESIOFmM/z: [(M+H)*] calcd for GisHig09*: 247.1151 found,247.1158

x10 5 | +ESI Scan (6,831-7,046; 7,096-7,318 min, 81 Scans) Frag=175,0V Dom 13.d
1,1
1] 247,1158
0,9
0,81
0,71
0,6
0,51
0,4
0,3
0,21 248,1181
0,11 249,1129
N |

2455 246 2465 247 2475 248 2485 249 2495 250 2505 251 2515 252 2525 253
Counts vs. Mass-to-Charge (m/z)
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trans-2-((2-(Methylthio)phenyl)ethynyl)cyclopentarl-ol (3l)
HRMS (ESIOFmM/z: [(M+H)*] calcd for GiaHi709": 233.0995 found,233.1003

+ESI Scan (6,608 min) Frag=175,0vV DOM21.d

233,1003

234,1025

235’?967 236,1002

230 2305 231 2315 232 2325 233 2335 234 2345 235 2355 236 2365 237 2375 238 2385 239
Counts vs. Mass-to-Charge (m/z)

3,4-Dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4a)
HRMS (ESIOFM/z: [(M+H)*] calcd for GiiH,O.9*: 205.0317 found,205.0326

x10°

+ESI Scan (6,130-6,384 min, 47 Scans) Frag=175,0V Dom 1.d

205,0326

206,0351

207,0288 08,0308

2025 203 2035 204 2045 205 2055 206 2065 207 207,5 208 2085 209 2095 210 2105 211
Counts vs. Mass-to-Charge (m/z)

7-Fluoro-3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4b)
HRMS (ESIOF)M/z; [(M+HY)] calcd for Gi1HsFO,S": 223.0224 found,223.0234

+ESI Scan (6,299 min) Frag=175,0V DOM25.d

223,0234

224,0262

225‘?202 226,0227

2215 222 2225 223 2235 224 2245 225 2255 226 2265 227 2275 228
Counts vs. Mass-to-Charge (m/z)
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3-Methyl-3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4c)
HRMS (ESIOF)M/z: [(M+H)*] calcd for Ci2Hi10,9*: 219.0474 found,219.0476

x10°

2,75
2,54
2,25

1,75
1,5
1,25+

0,75
0,54
0,25

+ESI Scan (6,663-6,806 min, 27 Scans) Frag=175,0V Dom 2.d

219,0476

220,0501

221,0442 222,0462

2175 218 2185 219 2195 220 2205 221 2215 222 2225 223 2235 224

Counts vs. Mass-to-Charge (m/z)

3-Ethyl3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4d)
HRMS (ESIOFM/z: [(M+H)"] calcd for CisHi:0.9": 233.0630 found,233.0615

x10°

+ESI Scan (6,935-6,968; 6,979-7,167 min, 42 Scans) Frag=175,0V Dom 3.d

233.0615

234.0644

235.0586 36,0606

2305 231 2315 232 2325 233 2335 234 2345 235 2355 236 2365 237 2375 238 2385 239

Counts vs. Mass-to-Charge (m/z)

3-Phenyt3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4€)
HRMSESITOF)M/z: [(M+H)"] calcd for Gi7Hi:0.9™: 281.063Q found,281.0647

x10 5

1,8
1,6
1,4
1,2-

0,8
0,6
0,4
0,2

+ESI Scan (7,204-7,287; 7,415-7,442 min, 22 Scans) Frag=175,0V Dom 5.d

281,0647

282,0670

283,0634 284,3319
! .

279,5

280 280,5 281 2815 282 2825 283 283,5 284 2845 285
Counts vs. Mass-to-Charge (m/z)




5

3-Mesityl-3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4f)
HRMS (ESIOF)M/z: [(M+H)*] calcd for GoHid09*: 323.1100 found,323.1102

x10 4 [+ESI Scan (7,886-7,920; 8,058-8,097 min, 15 Scans) Frag=175,0V Dom 6.d

8 323,1102

~
I

w oo (o2}
L L L L

N
L

324,1131

325,1156

0 |
3215 322 3225 323 3235 324 3245 325 3255 326 3265 327 3275 328 3285
Counts vs. Mass-to-Charge (m/z)

3-(4-Methoxyphenyl)3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (49)
HRMS (ESIOF)M/z; [(M+H)*] calcd for GisHisO:9*: 311.0736 found,311.0745

x10 5 |+ESI Scan (7,180-7,203; 7,413-7,463 min, 15 Scans) Frag=175,0V Dom 7.d
2,2
2 311,0745
1,84
1,6
1,4
1,2

0,8
0,6
0,4 312,0768

0,2

313.0736 3440748
I I I I

308 309 310 311 312 313 314 315 316 317 318 319
Counts vs. Mass-to-Charge (m/z)

3-(Furan-2-yl)-3,4-dihydro-1H-benzo[4,5]thieno[3,2c|pyran-1-one (4h)
HRMS (ESIOF)M/z: [(M+H)"] calcd for GisHi10s9™: 2710423 found,271.0421

x10 5 [+ESI Scan (6,814-6,942; 6,992-7,075 min, 40 Scans) Frag=175,0V Dom 9.d

1,41 271,0421

0,84
0,6

0,4
024 272,0447

273,0401 274,0420

269 2695 270 2705 271 2715 272 2725 273 2735 274 2745 275 2755 276 2765
Counts vs. Mass-to-Charge (m/z)
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3-Methyl-3-pheny}3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (4i)
HRMS (ESIOF)M/z; [(M+H)*] calcd for GisHis0.9*: 295.0787 found,295.0797

x10 4 |+ESI Scan (5,44 min) Frag=110,0v DOM28.d

3,54
295,0797

296,0823

297,0803
0 ]

293 2935 204 2045 295 2955 296 2965 297 2975 298 2985 299 2995 300 3005
Counts vs. Mass-to-Charge (m/z)

Spiro[benzo[4,5]thieno[3,2c]pyran-3,1-cyclohexanjl(4H)-one (4))
HRMSESITOF)M/z: [(M+H)*] calcd for GieHi70.9*: 273.0944 found,273.0950

x10 4 |+ESI Scan (5,57 min) Frag=110,0V DOM27.d

2,51 273,0950

0,5 274,0975

0,25 275,0969
0 ]

L L
269 270 271 272 273 274 275 276 277 278 279 280 281 282 283
Counts vs. Mass-to-Charge (m/z)

(4aRS11bRS-1,2,3,4,4,11b-Hexahydre6H-benzo[4,5]thieno[3,2c|chromen-6-one (4k)
HRMS (ESIOFM/z: [(M+H)*] calcd for CisHis0,9": 259.0787 found,259.0789

x10 5 |+ESI Scan (7,396-7,413; 7,490-7,585 min, 22 Scans) Frag=175,0V Dom 4.d

41 259,0789
3,5

2,54

1,5

260,0817
0,54

261,0770 262,0780

2575 258 2585 250 2505 260 2605 261 2615 262 2625 263 2635
Counts vs. Mass-to-Charge (m/z)
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(3aRS 10LRg-2,3,3a,10bTetrahydrobenzo[4,5]thieno[3,]cyclopentap]pyran-5(1H)-one (4)
HRMS (ESIOF)M/z: [(M+H)*] calcd for CiaHi:0,9*: 245.0631 found, 245.0643

x10 5 [+ESI Scan (7,057 min) Frag=175,0V DOM24.d

71 245,0643

6

1] 246,0673
247.0623 5480637

243 2435 244 2445 245 2455 246 2465 247 2475 248 2485 249 2495 250 2505 251
Counts vs. Mass-to-Charge (m/z)
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Copies ofH NMR and3CNMR Spectra
4-Methyl-1-(2-(methylthio)phenyl)pentl-yn-3-ol (1b)

OH
s Pr
72
SMe
'H NMR (CD&I1300 MH}
SERRARRE{LLDS8S8Y e ¢ 588888£585 8
st Y VS

T T T T T T T T T
11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5




9

4-Methyl-1-(2-(methylthio)phenyl)pentl-yn-3-ol (1b)
Z
SMe

BCNMR (CDG75MH3
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4-(5-Fluoro2-(methylthio)phenylh2-methylbut-3-yn-2-ol (1d)

HO
Me
F = Me
SMe
IH NMR (CDgI500 MH}
kh i\ L
s Lo

N
T

80 75 70 65 60 55 50 45 40 35 30 25 20 1.5

f1 (ppm)

-0.00




—161.07
—159.13
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4-(5-Fluoro2-(methylthio)phenylh2-methylbut-3-yn-2-ol (1d)

HO
Me
Me
F =Z
SMe
BCNMR (CDgl125 MH}
TNV E 1 BV

31.33

15.75

0.00

T T T T T

190 180 170 160

T

T T T T T T T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)
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2-Methyl-4-(5-methyt2-(methylthio)phenyl)but3-yn-2-ol (1e)
HO

Me
P Me
Me 7
SMe
IH NMR (CD€I500 MH}
mmmmmmmmm wo~ n S
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f1 (ppm)
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2-Methyl-4-(5-methyt2-(methylthio)phenyl)but3-yn-2-ol (1e)

HO
Me
Me
Me Z
SMe
BCNMR (CDG;1125 MH}
APPANN i DO 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
210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)
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4-(2-(Methylthio)phenyly2-phenylbut3-yn-2-ol (1i)

HO
Me
& Ph
SMe

08
08
05
05
—2.75
—2.46

—1.90

0.00

iOEEY g4 &
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f1 (ppm)
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4-(2-(Methylthio)phenyly2-phenylbut3-yn-2-ol (1i)

HO
Me
& Ph
SMe
BCNMR (CDg;175 MH2
TT SN T [V 1 1 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 T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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3-(2-(Methylthio)phenyl}1,1-diphenylprop2-yn-1-ol (1))

HO
Ph
& Ph
SMe
'H NMR (CDE500 MHY
MANN=M-HOWNTInT OLWNm o~ o~ 8
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—145.07
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3-(2-(Methylthio)phenyl}1,1-diphenylprop2-yn-1-ol (1))

HO
Ph
& Ph
SMe
BCNMR (CDgIl125 MHZ
TSN i T W

15.31

0.00

T

190

T

180

T

170

T

160

T

150

T T T T T T T T T T T T T T T T T T T T T

140 130 120 110 100



38

3-Methylbenzo[4,5]thieno[2,Z]furan-1(3H)-one Qa)

o)

o)

\

Me

S
IH NMR (CD&I500 MH}
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3-Methylbenzo[4,5]thieno[2,Z]furan-1(3H)-one Ra)

0]
(0]
\
s Me
BCNMR (CDgIl125 MHZ
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3-Isopropylbenzo[4,5]thieno[2;8]furan-1(3H)-one @b)
o

o
\

s
IH NMR (CD&I500 MH}
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3-Isopropylbenzo[4,5]thieno[2;8]furan-1(3H)-one @b)

(@)
O
S
BCNMR (CDg1125 MH2
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3,3-Dimethylbenzo[4,5]thieno[2&]furan-1(3H)-one 0

0
O
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'H NMR (CDg1500 MH
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3,3-Dimethylbenzo[4,5]thieno[2&]furan-1(3H)-one 0

(0]
(0]
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S Me
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7-Fluora3,3-dimethylbenzo[4,5]thieno[2,&]furan-1(3H)-one (2d)

(@)
I < 0
Me
S Me
1H NMR (CD&I500 MHZ
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7-Fluora3,3-dimethylbenzo[4,5]thieno[2,&]furan-1(3H)-one (2d)

O
I < 0
Me
S Me
BCNMR (CDG125 MH}
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3,3, trimethylbenzo[4,5]thieno[2,&]furan-1(3H)-one @¢€)
O

Me S O
Me
S Me
1H NMR (CD&I500 MHZ
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1-(Furan2-yl)-4-(2-(methylthio)phenyl)but3-yn-1-ol (3h)

OH

Z

0]

7

SMe
IH NMR (CD€I500 MHZ

00°0-—

WT—
16°C
€6'C
sS0°€
90°€

86'v
66'%
00°s
(4]
ve9
vE'9
S€9
S€9
6€9

0v'9 W
0v'9

v0'L

50\
90°L ]
90°2 4
L0°L
80°Z
RYE
s
szL
szL
STL
9L
1z
8z
872
vl
ve's ]
se' ]
se
65"
6¢°L
6c°L

—E Y

e

=080

=66'T

=960

<80 [

080

6°0

=260

=€0T

=680
80

0.0 -0.5

0.5

40 35 3.0 25 20 15 1.0

6.0 55 50 45

f1 (ppm)

6.5

7.0

80 75

10.5 9.5 9.0 85

11.5

12,5



S5

1-(Furan2-yl)-4-(2-(methylthio)phenyl)but3-yn-1-ol (3h)

_ OH
72N
SMe —
BCNMR (CDgI125 MHY
3 a8 LERRe &R 2 cany Q 2 i o
% a4 a’33% S8 N ANK O S ~ » 2
4 5% 984499 o e B BRRE 8 N B
\/ /NN [ NN
l
|
I
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 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)



S76

Me Ph

5-(2-(Methylthio)phenyl)2-phenylpent4-yn-2-ol (3i)
Z
SMe

IH NMR (CD&I500 MHy

000 —

€&LT—

br'e—

€6'C
S6'C W
66'C—
e
S0°€

€0°L
£0° -
v0'L
[
902
90
(A8
P2
xR
£7'L
vTLA
YT LA
sz'L
ST'LA
9L §
wr-§
e
1z
og'z
0€'L
€L
[
v
ve'L]
sez ]
o/
e
vSL
[
55°2
55°L 4
55°2

T

60

€T

0T
2107

29T°C L

0T
TC

0T |

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

9.0

11.5 10.5 9.5

12.5



Sr7

5-(2-(Methylthio)phenyl)2-phenylpent4-yn-2-ol (3i)

_ OH
2
Me Ph
SMe
BBCNMR (CDgl125 MH%
T TP [N T 1

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 T T T T T T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)



S8

1-(3-(2-(Methylthio)phenyl)prop2-yn-1-yl)cyclohexari-ol (3j)

OH
Z
SMe
IH NMR (CDEI500 MH}
eyt PIRER—

0.00

T
11.5

T
11.0

T

10.5

T

10.0

T

9.5

T

9.0

8.5 8.0 7.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

5.5
f1 (ppm)

0.0



S79

1-(3-(2-(Methylthio)phenyl)prop2-yn-1-yl)cyclohexari-ol (3j)

_ OH
SMe
BCNMR (CDG125 MH}
®  gsa%% g8 983K g 2% &R 5 s
¥ SRIAR = ANKRS o S ¥ BN & S
- e (=)} NN ~ Mm ™M NN — o
NN NS |1 [ |
|
|
|
|
| |
| | 1 J |
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 T T
180 170 160 150 140 130 120 110 100 90 60 50 40 30 20 10 0 -10 -20

80
f1 (ppm)



80
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trans-2-((2-(Methylthio)phenyl)ethynyl)cyclopentat-ol (31)
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3,4-Dihydro1H-benzo[4,5]thieno[3,X]pyran-1-one (4a)
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3,4-Dihydro-1H-benzo[4,5]thieno[3,X]pyran-1-one (4a)
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3-Methyl-3,4-dihydro-1H-benzo[4,5]thieno[3,X]pyran-1-one (40)
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3-Methyl-3,4-dihydro-1H-benzo[4,5]thieno[3,2c]pyran-1-one (40)
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3-Ethyl3,4-dihydro-1H-benzo[4,5]thieno[3,X]pyran-1-one (4d)
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