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1 General synthesis procedures for BTBT derivatives

General Experimental

All solvents and reagents were purchased from commercial sources and used as sHpplied.
NMR spectra were recorded on NMR spectrometers at 400 MHz and 500 ML adIR at

101 MHzand 12 MHz, using the residual solvent peak of CRCH: d= 7.26;*C: d= 770).

'H NMR chemigant™®Cs NIMRt £ h e ini o aad quosett in pattssper (niliion
(ppm) and coupling constantd) @re quoted in Hertz (HzAbbreviations for NMR data are s
(singlet), d (doublet), t (triplet), m (multiplet). Infrared (IR) spectra were recorded on a FTIR
spectrometer and mass spectra were obtained using pasitiegative electrospray ioation
(ESI), atmospheric pressureethical ionization (APCI) technique€olumn chromatography
was carried out using silica gel 6Q 243400 mesh. Thin layer chromatography (TLC) was
performed on aluminum sheets qp@ated with silica gel, 0.20 mnMeérck TLC Silica gel 60
F2s4). Melting points were measured on solids as obtained edteystallizatiorfrom EtOAc.
Benzot h$ooxpihdeense wer e pr epar €Tch ea sf op rl eowni ohsgs begormepeop o

preparlkeadr aodecipz erde poaBsal @yda 83kebb
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General ProcedureA: C-H Arylation of 3 -Methoxybenzop]thiophene S-oxides

Undera nitrogen atmospher8;methoxybenzdj]thiopheneS-oxides 1 (1.0 equiv) and phensl

2 (1.5 equiv) were dissolved THF (0.1 M) in an overdried tube flushed with N TFAA (1.5

equiv) was then added at 140 UC. After 15 min
temperature and stirremvernight. After removal of THi vacuq the residue was dissolved in

CH.CI, (0.1 M). BF3-OEt (0.20 equiv) was then addatiroomtemperaturgand the mixture was

stirred athe sameemperature for 30 min. Thieactionwas quenched with 40, and the aqueous

layer was extracted with GBI. three times. The combined organic layers were dried over MgSO

and concentrateith vacuo The cude product was purified by column chromatography on silica

gel eluting withn-hexaneandEt,O to obtairthe2-aryl benzothiophene products of crassipling

3.

General ProcedureB: Synthesis ofS-thiocarbamates

Under a nitrojeH @3 mds plgarteg s owaust ithe ®drgodf
benzothiophene products of cragsupling3i n OMFE IatM) oom t emperature. £
at the same temperatur e, di me twhaysl tahdidoecda rtboa nohye
mi xture. After 3thaeercandas umeahi-piMBimécwasonquenched
withraatd NHElaewnaduaiueoas layer was extracted with@three times. The

combined organic layers were dried over34y and concentratdd vacuo TheO-thiocarbamate

product was useith the nextstepwithout further purification.

The O-thiocarbamate was dissolved in:Bh(0.1 M) and the solutiorheated at refluxAfter

completon ofthereactiof av er a g &€ i me § thdcriide product was purified by column

chromatography on silica gel eluting witthexane in EO to obtainthe Sthiocarbamaté.
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General Procedue C: Hydrolysis and Cyclization to giveBTBT s

KOMe (2.0 equiy was addedo a solution ofSthiocarbamat® in methanokoluene (1:1 ratio,

0.05 M) in a 10 mL microwave vial. The vial was capped and heated t*Q28fter the

consumption of6 ( av er a g et irnmeea cAthe eaction mixture was cooled toom

temperature. TsOH#,0 (8.0 equiv)was added to the crude mixture and then the solution was

heated al20°C. After the completion of the reactigna v er age r e a,dheileacton t i me =
mixture was cooled to room tempena. Water was added the reaction mixtureandthenthe

agueous layer was extracted with@three times. The combined organic layers were dried over

MgSQr and concentrateith vacuo The crude product was purified by column chromatography

on silica gel eluting witm-hexanem EtO or recrystallied to affordBTBT 4.
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2. Experimental details for the synthesis of BTBT derivatives

CompoGBadsdnlehadve previously been syntthesized a

4(Blet hoxybhe ht eyhenbl 'ph e3wy3 a)b

HO

la(72 mg, 0.40 mmol), TFAA (88L, 0.60 mmo), THF (4.0 mL), 3phenylphenolZb; 113 mg,

0.60 mmol),BFs-OE® (10 €L, 0.08 mmol), CHCI, (4.0 mL),gave3ab as a white solid (61 mg,

0.18 mmol, 46%M. p . 1271l R ATR) : 3272, 1'3'4-BMR (400MHE,, 759 cnm
CDCl) t: 8.15 (1H, sOH), 7.837.76 (2H, m ArH), 7.717.64 (2H, m ArH), 7.57 (1H, dJ =

8.1 Hz ArH), 7.517.44 (3H, m ArH), 7.447.35 (3H, m ArH), 7.27 (1H, dd,J = 8.1, 1.7 Hz

ArH), 3.94 (3H, sOCH3); **C-NMR (126 MHz CDCEk) U: 154.4 (AKC(OH)), 144.6 (AC), 143.4

(ArC), 140.1 (AC), 137.1 (AC), 133.4 (AC), 131.0 (ACH), 128.8 (ACH), 127.7 (ACH),

127.0 (AICH), 125.8 (AC), 125.3 (ACH), 124.6 (ACH), 122.8 (ACH), 120.6 (ACH), 119.6

(ArCH), 118.1 (AC), 116.9 (ACH), 62.4 (QCHs); HRMS (APCI): Calcd. forC, Hi 0,5

[M+H]": 333.094}; found: 333.09@.

5Br ore( Bnet hox ybbehei e2fyi @ mp h3eahco | (

HO

la(72 mg, 0.40 mmoal), TFAA (88L, 0.60mmol), THF (4.0 mL), 3bromophenolZc, 104 mg,

0.60 mmol), BE-OE®(10¢L, 0.08 mmol)CH,Cl, (4.0 mL),gave3acas aco | o roli(#098 mg,

1Z.He, H. JA. Sireir-3&ilsfgdiebze ngd Mau fleYangP. Ruwldi s
D.J. P.,rAm @ te avr. Ch 815 751V tb597 &4 .
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0.33mmol; 81%)] R ATR) : 3245, 14%%H8IMR (5 MBlz, COEY D 8.18 m
(1H, s OH), 7.807.69 (2H, m ArH), 7.457.34 (2H, m ArH), 7.32 (1H, d,J = 8.4 Hz ArH),
7.26 (1H, sArH), 7.11 (1H, dJ = 8.4 Hz ArH), 3.87 (3H, sOCHz); *C-NMR (126 MHz,
CDCl) & 154.8 (ArC(OH)), 144.8 (ArC), 137.0(ArC), 133.2(ArC), 131.5(ArCH), 125.5
(ArCH), 124.8(ArC), 124.7(ArCH), 124.0(ArCH), 123.8(ArC), 122.8(ArCH), 121.7(ArCH),
120.7 (ArCH), 118.3 (ArC), 62.4 (OCHz); HRMS (ESI): Calcd for Cy ki ©:B r BM-H]':

332.9590; found: 332.9586.

5t eBut-2-( net hoxybbehie2yh d p { Sradl)

HO

la (72 mg, 0.40 mmol), TFAA (83L, 0.60 mmo), THF (4.0 mL), 3tert-butylphenol 2d; 90

mg, 0.60 mmol)BF;-OEt (10¢L, 0.08 mmol)CH.Cl; (4.0 mL),gave3adas aco | o roli(84s s
mg, 0.27 mmol; 67%)}t R ATR) : 3293, 13HMNMR GO6MSIz, COCH@ c m
8.00 (1H, SOH), 7.77 (1H, dJ= 8.0 Hz ArH), 7.75 (1H, d,J = 8.0 Hz ArH), 7.467.34 (3H, m

ArH), 7.12 (1H, dJ = 2.0 Hz ArH), 7.04 (1H, dd,J = 8.0, 2.0 Hz ArH), 3.90 (3H, SOCHs),

1.36 (9H, $(CHa)3); **C-NMR (126 MHz CDCE) Ui: 154.2(ArC(OH)), 153.7(ArC), 144.2(ArC),

136.9 (ArC), 1.5 (ArC), 130.1(ArCH), 126.2(ArC), 125.0(ArCH), 124.5(ArCH), 122.7
(ArCH), 120.5(ArCH), 118.1(ArCH), 116.1(ArC), 115.5(ArCH), 62.3(OCHs), 34.7(C(CHs)s),

31.1(C(CHs)3); HRMS (APCI): Calcd. forCy {2 B r .8[M] *: 391.03&; found: 391.034.

F(Met hoxylhemz efyhjeh-bl 'phetnyI3lae)
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OMe Ph

S
HO

1a (72 mg, 0.40 mmol), TFAA (88L, 0.60 mma), THF (4.0 mL), 4phenylphenol3e 102 mg,

0.60 mmol),BF;-OEL (10¢L, 0.08 mmol)CH,CI, (4.0 mL),gave3aeasaco | or | ess amor pho
solid (98 mg, 0.29 mmol, 74%); R ATR) : 3327, 1347%'H-NMR6(@00 1092,
MHz, CDCk) U: 8.04 (1H, sOH), 7.847.77 (2H, m ArH), 7.75 (1H, sArH), 7.627.61 (2H, m

ArH), 7.59 (1H, ddJ = 8.6, 2.0 HzArH), 7.51-7.39 (4H, m ArH), 7.36 (1H, t J= 7.3 Hz, AH),

7.19 (1H, d,J = 8.6 Hz ArH), 3.94 (3H, s OCHs); *C-NMR (126 MHz CDCk) & 153.7

(ArC(OH)), 144.9(ArC), 140.3(ArC), 137.1(ArC), 134.0(ArC), 133.4 (AC), 129.2(ArCH),

129.1(ArCH), 128.8(ArCH), 126.9(ArCH), 126.8(ArCH), 125.6(ArC), 125.3(ArCH), 124.6

(ArCH), 122.8 (ArCH), 120.7 (ArCH), 119.4 (ArC), 118.9 (ArCH), 62.4 (OCHs); HRMS

(APCI): Calcd. forC; Hi ©,S [M+H]": 333.080; found: 333.093.

4-(Br ofBmet hoxybbe hi e2fyhHfelh-b1l 'p h €31 y3 bfjb

OMe
OO~
Br S
HO

1b (78 mg, 0.30 mmol), TFAA (68L, 0.45 mma), THF (3.0 mL), 3phenylphenolZb; 68 mg,

0.45 mmol),BF;-OEL (7 €L, 0.06 mmol),CHxCl, (3.0 mL),gave3bbas awh i t e(76smm) i d
0.18 mmol, 61%)M. pl.3-5 3°; IR (ATR): 3280, 1258, 1015, 790 m; *H-NMR (400 MHz,
CDCL) U: 7.96 (1H, sOH), 7.93 (1H, dJ = 1.5 Hz ArH), 7.687.64 (2H, m ArH), 7.62 (1H, d,
J=8.6 Hz ArH), 7.567.51 (2H, m ArH), 7.527.43 (2H, m ArH), 7.38 (1H, tJ = 8.6 Hz ArH),

7.35 (1H, dJ= 1.5 Hz ArH), 7.26 (1H, ddJ = 8.6, 1.5 HzArH), 3.91 (3H, SOCHs); *C-NMR

(126 MHz CDCE) U: 154.3(ArC), 144.4(ArC), 143.6(ArC), 139.9(ArC), 138.4(ArC), 132.3
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(ArC), 130.9(ArCH), 128.8(ArCH), 128.1(ArCH), 127.8(ArCH), 127.0(ArCH), 126.2(ArC),
125.3 (ArCH), 121.7(ArCH), 119.7(ArCH), 119.2(ArC), 117.6(ArC), 116.9(ArCH), 62.5

(OCH3); HRMS (ESI): Calcd. foiC; Hi B 1 29[M-H]': 408.9903found: 408.9903.

2-(6-Bromo-3-methoxybenzo[b]thiophen2-yl)-5-(tert-butyl)phenol (3bd)

OMe
(7
Br S
HO

1b (0.11 g, 0.42 mmol), TFAA (88L, 0.63 mmo), THF (4.2 mL), 3tert-butylphenol 2d; 95
mg, 0.63 mmo), BFs-OEL (10¢L, 0.08 mmol)CH:Cl» (4.2 mL),gave3bdasaw h i t e(138 o0l i d
mg, 0.34 mmol, 81%M. p . 1121 R ATR) : 3288, 10'6-KMR (50D 2 O , 791
MHz, CDCh) i 7.91 (1H, sOH), 7.83 (1H, sArH), 7.59 (1H, dJ = 8.4 Hz ArH), 7.51 (1H, d,
J=8.4 Hz ArH), 7.39 (1H, dJ = 8.4 Hz ArH), 7.12 (1H, sArH), 7.03 (1H, dJ = 8.4 Hz ArH),
3.87 (3H, $OCH3), 1.35 (9H, sC(CHs)s); *C-NMR (126 MHz CDCk) &: 154.6(ArC), 153.7
(ArC), 143.9(ArC), 138.2(ArC), 132.3(ArC), 130.0(ArCH), 128.0(ArCH), 126.6(ArC), 125.2
(ArCH), 121.6(ArCH), 118.9(ArC), 118.2(ArCH), 115.6(ArC), 115.5(ArCH), 62.4(OCHb),
34.7(C(CHs)s), 31.1(C(CHs)s); HRMS (ESI): Calcd. foiCy &1 B r S[M-H]': 389.028; found:

389.0216.

2-(®Br orBomet ho xy b e n z o2ty 33)m ehti hoopxhyefprd ke n o |

OMe
()~ )-on
Br S
HO

1b (0.10 g, 0.39 mmol), TFAA (82L, 0.59 mmo), THF (3.9 mL), 3methoxyphenol4f; 64¢L,

0.59 mmo), BF;-OEL (10¢L, 0.08 mmol)CHxCl» (3.9 mL),gave3bfasawh i t e(115md, i d

S9



0.31, 82%)M. p. H1OAC I R (ATR): 3276, L14-NMR (400 MHzD, 795
CDCl) U: 7.96 (1H, $OH), 7.90 (1H, d,J = 1.5 Hz ArH), 7.58 (1H, dJ = 8.3 Hz ArH), 7.51
(1H, dd,J = 8.6, 1.5 HzArH), 7.36 (1H, d,J = 8.8 Hz ArH), 6.63 (1H, d,J = 2.4 Hz ArH), 6.59
(1H, dd,J = 8.6, 2.7 HzArH), 3.85 (3H, SOCH3), 3.84 (3H, SOCHs); “*C-NMR (101 MHz,
CDCl) U: 161.9(ArC), 155.3(ArC), 143.3(ArC), 137.9(ArC), 132.3(ArC), 131.2(ArCH),
127.9 (ArCH), 126.4(ArC), 125.1(ArCH), 121.4(ArCH), 118.7(ArC), 111.2(ArC), 108.0
(ArCH), 102.9(ArCH), 62.1(OCHs), 55.4 (OCHs); HRMS (APCI): Calcd. forCs ki B r 49

[M+H]": 364.982; found: 364.9837.

2-(®Br oBmet hoxybbehiezeh®(nt ri fl uor oml)dhy!l ) phenol

OMe
CId~0-en
Br S
HO

1b (0.10 g, 0.39 mmol), TFAA (82L, 0.58 mma), THF (3.9 mL), 3(trifluoromethy)phenol

(2g; 70¢L, 0.58 mma), BF-OEL (10 €L, 0.08 mmol),CH:Cl» (3.9 mL),gave3bgas awh i t e

s o 1(1i2&mg, 0.32, 82% M. p28 0°C;I R ATR) : 3245, 13344H-1115,
NMR (400 MHz, CDC#) ti: 8.09 (1H, SOH), 7.93 (1H, d,J = 1.5 Hz ArH), 7.63 (1H, dJ = 8.5

Hz, ArH), 7.60.7.49 (2H, m ArH), 7.36 (1H, SArH), 7.25 (1H, dd,] = 8.5, 1.5 HzArH), 3.89

(3H, s OCH3); *C-NMR (101 MHz CDCE) ii: 154.2(ArC), 145.3(ArC), 138.6(ArC), 1324 (q,

J = 32.9 Hz,ArCCFs), 131.9(ArC), 131.0(ArCH), 128.4(ArCH), 125.4(ArCH), 124.7(ArC),

123.7 (g, = 270.8 Hz, CFs), 122.1(ArC), 122.0(ArCH), 119.8(ArC), 117.4(q, J = 3.7 Hz,

ArCH), 115.8(q, J = 3.7 Hz, ACH), 62.7(OCHs); HRMS (APCI): Calcd. forCy Hi B r 36:S

[M+H]": 402.96D; found: 402.9613.

S10
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5@ eBut-2-(3net h-6xlyeny | ) ¢ Mz @fyh ¢ rp h3echdo | (

OMe
(=)
Ph S
HO

1c (77 mg, 0.30 mmol), TFAA (63L, 0.45 mma), THF (3.0 mL), 3tert-butylphenol (68 mg,
0.45 mmol)BFs-OEL (7 €L, 0.06 mmol) CH.Cl» (3.0 mL),gave3cdasawh i t e(105 g, i d
0.27 mmol, 90%)M. p . 11 129C; IR (ATR): 3279, 1352, 1060, 764 m; "H-NMR (400 MHz,
CDCl) U: 8.07 (1H, sOH), 7.98 (1H, dJ= 1.0 Hz ArH), 7.81 (1H, dJ = 8.0 Hz ArH), 7.73
7.62 (3H, m ArH), 7.547.46 (2H, m ArH), 7.45 (1H, dJ = 8.0 Hz ArH), 7.39 (1H, tJ= 8.0
Hz, ArH), 7.15 (1H, d,)= 2.0 Hz ArH), 7.06 (1H, ddJ = 8.0, 2.0 HzArH), 3.93 (3H, sOCH3),
1.37 (9H, s C(CH3)3); **C-NMR (101 MHz CDCb) & 154.3(ArC), 153.7 (AC), 1440 (ArC),
140.8(ArC), 138.4(ArC), 137.6(ArC), 132.6(ArC), 130.1(ArCH), 128.9(ArCH), 127.4ArCH),
127.3(ArCH), 126.6(ArC), 124.2(ArCH), 121.1(ArCH), 120.7(ArCH), 118.1(ArCH), 116.1
(ArC), 115.5(ArCH), 62.4(OCHs), 34.1C(CHs)s), 31.1C(CHs)3); HRMS (APCI): Calcd. for

Cz H2 ©,S[M-H]': 387.124; found: 387.1429.

F(Methéphenyll)emiefyhHdhbl 'ph edivy3 e

OMe Ph
(0~
Ph S
HO
1c (71 mg, 0.28 mmol), TFAA (58L, 0.42 mma), THF (2.8 mL), 4phenylphenol3e 73 mg,
0.42 mmo), BF3-OEL (7 €L, 0.06 mmol)CH.Cl; (2.8 mL),gave3ceasawh i t e (B7omgd e r
0.21mmol, 77%M. p . 11968, 1 R ATR) : 3232, 1I%2H8-NMR (400MHz, 787 cn

CDCl) U: 8.04 (1H, $OH), 8.00 (1H, d,J = 1.0 Hz ArH), 7.84 (1H, dJ = 8.3 Hz ArH), 7.73

(1H, d,J = 2.2 Hz ArH), 7.71£7.65 (3H, m ArH), 7.647.60 (2H, m ArH), 7.58 (1H, dd)) = 8.3,
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2.2 Hz ArH), 7.537.43 (4H, m ArH), 739 (1H,t, J = 7.3 Hz, AH), 7.35 (1H.t, J = 7.3 Hz
ArH), 7.18 (1H, d,J = 8.3 Hz ArH), 3.96 (3H, SOCHs); *C-NMR (101 MHz CDCL) ii: 153.6
(ArC), 144.7(ArC), 140.7(ArC), 140.3(ArC), 138.7(ArC), 137.8(ArC), 134.0(ArC), 132.5
(ArC), 129.19(ArCH), 129.16(ArCH), 128.9 (ArCH), 128.8(ArCH), 127.5(ArCH), 127.4
(ArCH), 127.0(ArCH), 126.8(ArCH), 126.0(ArC), 124.4(ArCH), 121.1(ArCH), 120.%(ArCH),
119.4 (ArC), 118.9 (ArCH), 62.5 (OCHs); HRMS (ESI): Calcd. forCp Ha 0-S [M+H]*:

409.157; found: 409.1255.

2-(®Dec3Immet hoxybbehi e2yt®®met hoxy Bénol (

OMe

D om
S

HO

1e(94 mg, 0.29 mmol), TFAA (64L, 0.44 mma), THF (2.9 mL), 3methoxyphenolZf; 48¢L,

C1oH21

0.44 mma), BF3-OEL (7 €L, 0.06 mmol),CH.CI, (2.9 mL),gave3efasac ol or (98 g o |
0.21 mmol, 73%)t R ATR) : 3231, 1 3:4H-BNMR 158@MHz, C@3) 9: @.11c m
(1H, s OH), 7.64 (1H, dJ = 8.1 Hz ArH), 7.56 (1H, SArH), 7.39 (1H, dJ= 8.6 Hz ArH), 7.24

(1H, d,J=8.1 Hz ArH), 6.64 (1H, dJ = 2.4 Hz ArH), 6.59 (1H, dd,) = 8.6, 2.4 HzArH), 3.87

(3H, s OCH3), 3.84 (3H, SOCHs), 2.73 (2H, tJ = 7.0 Hz ArCHy), 1.68 (2Hm, CH,), 1.451.16

(14H, m CHy), 0.90 (3H, tJ = 7.0 Hz CHs); *C-NMR (126 MHz, CDCl) ti: 161.6(ArC(OH)),
155.3(ArC), 143.6(ArC), 140.3(ArC), 137.0(ArC), 131.5(ArC), 131.2(ArCH), 125.6(ArCH),

124.6 (ArC), 122.0(ArCH), 120.1(ArCH), 111.9(ArC), 107.8(ArCH), 1029 (ArCH), 62.0
(OCHs), 55.4(OCHs), 36.1(CH2), 31.9(CH>), 31.7(CHs), 29.6 (CH.), 29.6(CH.), 29.5(CH->),
29.3(CHs), 29.3(CH2), 22.7(CHs), 14.1(CHs); HRMS (APCI): Calcd. forC, ks ©sS [M+H]":

427.23Q, found: 427.2300.
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2-(6-Decyl-3-methoxybenzop]thiophen-2-yl)-5-(trifluoromethyl)phenol (3eg

OMe
CI~0e
S
HO

1le (69 mg, 0.22 mmol), TFAA (48L, 0.32 mma), THF (2.0 mL), 3(trifluoromethyl)phenol

CqoHzq

(2g; 39¢L, 0.32 mmo), BFs-OE® (5 €L, 0.04 mmol)CH.Cl» (2.0 mL),gave3egasac ol or | es s

0 i (75 mg, 0.16 mmol, 75%);, R AT R) : 3252, 1 3;3H2RNMR X5D@MHz, 800 cm
CDCls) U: 8.27 (1H, sOH), 7.68 (1H, d,J= 8.0 Hz ArH), 7.59 (1H, sArH), 7.57 (1H, dJ = 8.0

Hz, ArH), 7.34 (1H, sArH), 7.27 (1H, dJ = 8.0 Hz ArH), 7.23 (1H, dJ = 8.0 Hz ArH), 3.91

(3H, s OCH3), 2.74 (2H, tJ = 7.5 Hz ArCH,), 1.68 (2H,m, CHy), 1.451.14 (14H, m CH>),

0.88 (3H, t,J = 7.5 Hz CH3); **C-NMR (126 MHz CDCk) U: 154.2(ArC(OH)), 145.5(ArC),

141.3(ArC), 137.7(ArC), 1319 (q,J = 32.1 Hz,ArCCFs), 1311 (ArC), 131.0 (ArCH), 126.0

(ArCH), 123.8 (q,J = 271.3 Hz,CFs), 123.2 (ArC), 1228, (ArC) 122.1 (ArCH), 120.6 (AICH),

117.2 (q.J = 3.6 Hz, ACH), 115.7 (q,J = 3.6 Hz, ACH), 62.6(OCHs), 36.1(CH>), 31.9(CHo),

31.6(CH.), 29.6(CHs), 296 (CHs), 29.5(CH>), 29.3(CH>), 29.3 CH>), 22.7(CH>), 14.1(CHs);

HRMS (APCI): Calcd. forC; Hs F30.S[M+H]*: 465.20D; found: 465.2073.

2-(6-Decyl3-methoxybenzop]thiophen-2-yl)-5-(dimethylamino)phenol 3eh)

OMe
Ly~
S
HO

1e(0.10 g, 0.33 mmol), TFAA (68L, 0.49 mma), THF (3.3 mL), 3(dimethylamino)phenolh;

C1oH24

67 mg,0.49 mmo), BF;-OEL (8 €L, 0.07 mmol)CH:Cl, (3.3 mL),gave3ehasaw h i t e(72s ol i d
mg, 0.16 mmol, 50%M. p #789C;1 R ATR) : 3284, L'HANNR (400MBIZZ 5 c m

CDCl) U: 8.13 (1H, SOH), 7.60 (1H, dJ = 8.5 Hz ArH), 7.54 (1H, sArH), 7.33 (1H, dJ) = 8.5
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Hz, ArH), 7.21 (1H, dJ) = 8.5 Hz ArH), 6.426.38 (1H, m ArH), 6.41 (1H, SArH), 3.86 (3H, s
OCHs), 3.00 (6H, SN(CHa)2), 2.72 (2H, tJ = 7.5 Hz ArCH,), 1.741.60 (2H, m CH,), 1.4%
1.16 (14H, m CHy), 0.89 (3H, t,J = 7.5 Hz CHa); *C-NMR (126 MHz CDCL) & 155.0
(ArC(OH)), 152.3(ArC), 142.7(ArC), 139.8(ArC), 136.6(ArC), 131.7(ArC), 131.1(ArCH),
125.9(ArC), 125.5(ArCH), 121.9(ArCH), 119.8(ArCH), 107.5(ArC), 105.6(ArCH), 100.9
(ArCH), 618 (OCHs), 40.3(N(CHs)2), 36.1(CHy), 31.9(CHs), 31.7(CH,), 29.6(CH,), 296
(CHa), 29.5(CHa), 29.3(CHz), 293 (CH,), 22.7(CHy), 14.1(CHs); HRMS (APCI): Calcd. for

Cz Hs N QS[M+H]™: 440.24.8, found: 440.2607.
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S(2B3Methoxybhbehreyhemhenyl ) di metthhagd car bamot hi oa

Me,N
3aa(57 mg, 0.20 mmol), NaH (24 mg, 0.60 mmal)i met hyl t hi oc @3rbgaOddy |l chl o
mmol), DMF (2.0 mL), PO (4.0 mL),gavebaa as a colorless oil (61 mg, 0.18 mmol, 89943;
(ATR): 1262, 10 8'8H-NNIF(%00 MHzED@L) i 783 (2H, d¢Jm 7.8 Hz
ArH), 7.74 (1H, dJ = 7.8 Hz ArH), 7.68 (1H, dd,J = 5.8, 3.5 HzArH), 7.60 (1H, dd,J = 5.8,
3.5 Hz ArH), 7.487.42 (2H, m ArH), 7.427.33 (2H, m ArH), 3.67 (3H, sSOCH3), 2.96 (6H, s
N(CHs)2); *C-NMR (126 MHz CDCk) ii: (13 ArCH missing),166.3(CO), 147.6(ArC), 137.7
(ArCH), 137.5(ArC), 137.0(ArC), 133.6(ArC), 132.3(ArCH), 1303 (ArC), 1290 (ArCH),
124.9 (ArCH), 123.9(ArCH), 122.3(ArCH), 121.3(ArC), 121.2(ArCH), 60.9 (OCHs), 37.0

(N(CHz3)2); HRMS (APCI): Calcd. forC; i N QS; [M+H]": 344.07B; found: 344.07Z.

S(4-Met hoxybenzoeZyb])1-bi'ophbggl] di met hyl car bamot

(5 a)b

MesN
3ab (53 mg, 0.16 mmol), NaH60%, 19 mg, 0.48 mmol i met hy |l t hi oc &84 bamoyl
mg, 0.32 mmol), DMF (1.6 mL), B® (1.6 mL),gave5ab as a white solid (49 mg, 0.12 mmol,
73%);M. p. 1OE&; | R ATR) : 1664, 13;48NMRISD®MHz, CDA)6 1 C m
U: 7.92 (1H, sArH), 7.81 (1H, dJ = 7.6 Hz ArH), 7.75 (1H, dJ = 7.6 Hz ArH), 7.767.63 (4H,
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m, ArH), 7.497.43 (2H, m ArH), 7.437.33 (3H, m ArH), 3.73 (3H, sOCHz), 2.98 (6H, s
N(CHs)2); *C-NMR (126 MHz CDCk) Ui 166.1(CO), 147.8(ArC), 141.9(ArC), 139.7(ArC),
137.0(ArC), 136.3(ArCH), 136.2(ArC), 133.6(ArC), 132.6(ArCH), 130.6(ArC), 128.8(ArCH),
127.73(ArCH), 127.65(ArCH), 127.3(ArCH), 124.9(ArCH), 123.9(ArCH), 122.4(ArCH),
121.3 (ArC), 121.2 (ArCH), 61.0 (OCHs), 37.0 (N(CHs);); HRMS (APCI): Calcd. for

Cz Hx N QS; [M+H]": 420.1®6; found: 420.108.

S(Brom@¢-et hoxybbehizeyhiemhenyl ) di met(tbyalcgar bamot

MesN

3ac(72 mg, 0.21 mmol), Nakb0%, 25 mg, 0.63mmoll,i met hyl t hi oc@Snmgamoy !l ch
0.42 mmol), DMF (2.1 mL), P® (2.1 mL),gave5acas a white amorphowslid (75 mg, 0.18

mmol, 83%);] R ATR) : 166 7, %'H-BIMR (400 Miaz9CDCH in7.85 (1H, dJ=

2.0 Hz ArH), 7.80 (1H, d,J = 8.0 Hz ArH), 7.74 (1H, d,J = 8.0 Hz ArH), 7.57 (1H, ddJ = 8.0,

2.0 Hz ArH), 7.47 (1H, dJ = 8.0 Hz ArH), 7.447.30 (2H, m ArH), 3.68 (3H, SOCHs), 2.96

(6H, 5, N(CHs)2); *C-NMR (101 MHz CDCb) ti: 165.4(CO), 147.9(ArC), 139.9(ArCH), 137.0

(ArC), 136.3(ArC), 133.4(ArC), 133.3(ArCH), 132.14(ArC), 132.11(ArCH), 125.1(ArCH),

124.0(ArCH), 122.41(ArC), 122.35(ArCH), 121.3(ArCH), 120.3(ArC), 61.0(OCHs), 37.0

(N(CHs)2); HRMS (APCI): Calcd. forCy #H: N QB r,8VI+H]*: 421.999; found: 421.9871.
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S(& eBut-2(-net hoxybbeheze2yhgmphenyl) di methyl carb
(5ad)

OMe

Me,N
3ad (71 mg, 0.23 mmol), NaH (60%, 27 mg, 0.68 mmdl), met hy |l t hi oc @dPbamoyl
mg, 0.45 mmol), DMF (2.3 mL), B® (2.3 mL),gave5ad as a white solid (65 mg, 0.16 mmol,
71%);M.p.: 1 656%; 1 R ATR) : 1672, 125 8% 'H-NNMFO (800 MHzZQ 1 5 , 792
CDCly) i 7.70 (1H, d,J = 8.0 Hz ArH), 7.64 (1H, d,J = 8.0 Hz ArH), 7.59 (1H, sArH), 7.45
(1H, d,J = 8.0 Hz ArH), 7.38 (1H, d,J= 8.0 Hz ArH), 7.29 (1Ht, J= 7.0 Hz, AH), 7.26 (1H,
t, J=7.0 Hz, ArH), 3.60 (3H, sOCHj3), 2.87 (6H, sN(CHs)), 1.30 (9H, s(CHa)3); *C-NMR
(126 MHz CDCb) ii: 166.3(CO), 152.0(ArC), 147.5(ArC), 136.9(ArC), 134.8(ArCH), 134.4
(ArC), 133.6(ArC), 131.9(ArCH), 129.4(ArC), 126.3(ArCH), 124.7(ArCH), 123.8(ArCH),
122.3(ArCH), 121.6(ArC), 121.1(ArCH), 60.9(OCHs), 37.0(N(CHs)2), 34.7 (C(CHs)3), 31.2

(C(CHa)3); HRMS (APCI): Calcd. forC; Hz N QS [M+H]*: 400.1399 found: 400.1391.

S(dMet hoxylhemz efyheh-bl'phetyyIl)] di met hyl cdaarebamot hi

MesN
3ae(76 mg, 0.23 mmol), NaH (60%, 28 mg, 0.69 mmal), met hyl t hi oc@9nmigamoy !l ch
0.46 mmol), DMF (2.3 mL), PI® (2.0 mL),gave5aeas a colorless amorphosslid (96 mg,
0.23mmol, quant.); R ATR) : 1666, 1%3W-8IMR (500 MMz, CDTIH27.86 m
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(1H, d,J = 3.0 Hz ArH), 7.81 (1H, d,J = 8.0 Hz ArH), 7.75 (1H, d,J = 8.0 Hz, AH), 7.74 (1H,
d, J=8.0 Hz, AH), 7.67 (1H, ddJ = 8.0, 3.0 Hz, AH), 7.667.61 (2H, m ArH), 7.487.43 (2H,
m, ArH), 7.437.34 (3H, m ArH), 3.72 (3H, sOCH3), 2.99 (6H, br SN(CHs),); *C-NMR (126
MHz, CDCE) Ui: 166.3(CO), 147.7(ArC), 141.9ArC), 139.7(ArC), 138.1(ArCH), 137.8 (AC),
137.0 (ArC), 133.6(ArC), 130.8(ArCH), 129.1(ArC), 128.9(ArCH), 127.9(ArCH), 127.6
(ArCH), 127.2(ArCH), 124.9ArCH), 124.0(ArCH), 122.4(ArCH), 121.3(ArCH), 121.2(ArC),
61.0(0OCHs), 37.0(N(CHs),); HRMS (APCI): Calcd. forC, Ha, N QS, [M+H]*: 420.1@®6; found:

420.1a0.

S(4®Br oBmet hoxybbehi efyhoh-bl'phedtyyl)]

di met hyl car®Ba)mot hi oat e

OMe
OO0
Br S
S

=0
MezN

3bb (70 mg, 0.17 mmol), NaH (60%, 20 mg, 0.51 mmdl), met hy |l t hi oc &7 bamoyl |
mg, 0.34 mmol), DMF (1.7 mL), B® (1.7 mL),gave5bbasaco|l or |l ess sah@dp hous
mg, 0.11 mmol, 65%) R ATR) : 1667, 1% HAMR BOOMHz, COCHL ¢ m

7.91 (1H, sArH), 7.88 (1H, sArH), 7.727.60 (5H, m ArH), 7.537.42 (3H, m ArH), 7.38 (1H,

d, J= 7.3 Hz ArH), 3.70 (3H, SOCHs), 2.98 (6H, SN(CHs)2); **C-NMR (126 MHz, CDCE) U:

165.9(CO), 147.5 (ArC), 142.1(ArC), 139.6(ArC), 138.4(ArC), 136.4(ArCH), 135.7(ArC),

132.52(ArCH), 132.45ArC), 130.6(ArC), 128.8(ArCH), 127.8(ArCH), 127.7(ArCH), 127.4

(ArCH), 127.2(ArCH), 124.8(ArCH), 122.5(ArCH), 121.3(ArC), 118.8(ArC), 61.0(OCHb),

37.0(N(CHs)z); HRMS (ESI): Calcd. forC, Ha B r N®[M+Na]*: 520.001; found: 520.002
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S(2®Br ofomet hoxybpbehiez eyh®mhebut yl )phenyl)

di met hyl car ba)hot hi oat e (

OMe
0~
Br S
S

=0
MezN

3bd (0.13 g, 0.32 mmol), NaH (60%, 39 mg, 0.97 mmdl), met hy |l t hi oc &0 bamoyl
mg, 0.65 mmol), DMF (3.2 mL), B® (3.2 mL),gave5Sbdasanoffy e | | ow asrmoolfdilfch ou s
mg, 0.23 mmol, 71%)t R ATR) : 1667, 13%3¥HNMR GOMBz, COC§TE c m

7.86 (1H, s ArH), 7.66 (1H, SArH), 7.63 (1H, dJ = 8.4 Hz ArH), 7.52 (1H, dJ = 8.4 Hz ArH),

7.497.42 @H, m, ArH), 3.65 (3H, sOCH3), 2.96 (6H, sN(CHa),), 1.37 (9H, sC(CHa)a); **C-

NMR (126 MHz CDCl) ii: 166.0(CO), 152.3(ArC), 147.1(ArC), 138.2(ArC), 134.8(ArCH),

134.0 (ArC), 132.4(ArC), 131.8(ArCH), 129.4(ArC), 127.2(ArCH), 126.3(ArCH), 124.7

(ArCH), 122.3(ArCH), 121.6(ArC), 118.5(ArC), 60.8(OCHs), 36.9(N(CHs)2), 34.7(C(CHz)s),

31.1(C(CHs)s); HRMS (ESI): Calcd. forC; H. B r N® [M+H]": 478.056; found: 478.0507.

S(2®Br ofBmet hoxybbehieyi®met hoxyphenyl)

di met hyl carb8mot hi oate (

OMe
(I -om
Br S
S

=0
MezN

3bf (0.11 g, 0.30 mmol), NaH (60%, 36 mg, 0.90 mmal), met hy |l t hi oc@5nmga moy |l ch
0.60 mmol), DMF (3.0 mL), P (3.0 mL),gavebSbfasaco| or | e s s sdaidi&y mg,h ou s

0.17 mmol, 57%)] R ATR) : 1670, 1%2%MNMR @@M6lz, COTH & 7.84m
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(1H, s ArH), 7.62 (1H, d,J = 8.6 Hz ArH), 7.49 (1H, d,) = 8.8 Hz ArH), 7.47 (1H, dJ = 8.8
Hz, ArH), 7.22 (1H, dJ = 2.2 Hz ArH), 6.99 (1H, ddJ = 8.8, 2.2 HzArH), 3.86 (3H, SOCH3),
3.64 (3H, sOCH3), 2.96 (6H, sN(CHs)2); *C-NMR (126 MHz CDC}) U: 165.9(CO), 159.8
(ArC), 147.2(ArC), 138.3(ArC), 133.0(ArCH), 132.5(ArCH), 131.3(ArC), 129.0(ArC), 127.3
(ArCH), 124.8(ArC), 122.4(ArCH), 122.2(ArCH), 121.4(ArC), 118.6(ArC), 115.7(ArCH),
60.8(OCHs), 55.5(0CHs), 37.1(N(CHs)2); HRMS (APCI): Calcd. forCy i B r N®[M+H]*:

451.984; found: 451.996.

S-(2-(6-Bromo-3-methoxybenzop]thiophen-2-yl)-5-(trifluoromethyl)phenyl)

dimethylcarbamothioate (5bg)

OMe
O~
Br S
S

=0
MezN

3bg (0.12 g, 0.30 mmol), NaH (60%, 36 mg, 0.90 mmdl), met hy |l t hi oc é&d bamoyl
mg, 0.60 mmol), DMF (3.0 mL), B® (3.0 mL),gavebbgasy e | | o w (16ImgDR2ammsl,

69%);M. p. UB&E; | R ATR): 1675, 13ZiHNMRI4D@NHz, CDA@)7 5 c m
U 7.96 (1H, sArH), 7.88 (1H, sArH), 7.867.59 (3H, m ArH), 7.50 (1H, ddJ = 8.6, 1.2 Hz

ArH), 3.66 (3H, SOCH3), 2.97(6H, 5 N(CHs)2); *C-NMR (101 MHz CDCE) U 165.0(CO),

148.0(ArC), 140.7(ArC), 138.4(ArC), 134.5(q, J = 3.9 Hz, ACH), 132.5(ArCH), 132.1(ArC),

131.5(ArC), 1311 (q, J = 32.0 Hz,CCFs), 127.6(ArCH), 125.7(q, J = 3.6 Hz, ACH), 124.9

(ArCH), 123.5 (q,J = 273.2 Hz, CF3), 122.6(ArCH), 120.2(ArC), 119.2(ArC), 61.2(OCHb),

37.0 (N(CHs)2); HRMS (ESI): Calcd. forC: 1 B rsN QSN a[M+Na]": 511.952; found:

511.9560.
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S(& eBut-2(-net h-6plyenyl i)emz @fyhgmphenyl )

di met hyl car baot hi oate (

OMe
()
Ph S
s

=0
MezN

3cd(0.10 g, 0.26 mmol), NaH (60%, 31 mg, 0.77 mmabl), met hyl t hi oc@&%ngamoyl ch
0.51 mmol), DMF (2.6 mL), PI© (2.6 mL),gavebcdasaco|l or | es s s a m&Rihg,h ou s

0.17 mmol, 67%)] R ( ATR) : 1660, *iHNVR (400IMH2, EDCH) T F.95 c m

(1H, s ArH), 7.85 (1H, dJ = 8.3 Hz ArH), 7.737.60 (4H, m ArH), 7.56 (1H, dJ = 8.1 Hz

ArH), 7.527.43 (3H, m ArH), 7.37 (1H, tJ = 7.3 Hz ArH), 3.71 (3H, SOCH3), 2.98 (6H, s

N(CHs)2), 1.39 (9H, SC(CH3)s); *C-NMR (101 MHz CDCl) ti: 166.3(CO), 152.1(ArC), 147.4

(ArC), 141.1(ArC), 138.1(ArC), 137.6(ArC), 134.9(ArCH), 134.4(ArC), 132.8(ArC), 131.9

(ArCH), 129.4(ArC), 128.8(ArCH), 127.3(ArCH), 127.2(ArCH), 126.3(ArCH), 123.5ArCH),

122.1(ArC), 121.4(ArCH), 120.7(ArCH), 60.9(OCHs), 37.0(N(CHs)2), 34.8(C(CHs)3), 31.2

(C(CHa)3); HRMS (APCI): Calcd. forCz Kz N QS [M+H]*: 476.172; found: 476.1713.

S(gMethoéphenylhemi efyhdhbl phedyyl)]

di met hyl carbamot hi oate (

OMe Ph
(o~
Ph S
S

=0
Me,N

3ce(72 mg, 0.18 mmol), NaH (60%, 21 mg, 0.53 mmal), met hy |l t hi oc @88mgamoy !l ch
0.35 mmol), DMF (1.8 mL), P (1.8 mL),gavebceas an offyellowa mo r p dolml (63 mg,
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0.13mmol, 72%)] R ATR) : 1711, 138%9NMR @@OM8iz, COCH T 7.95m
(1H, d,J = 1.0 Hz ArH), 7.87 (1H, d,J = 8.1 Hz ArH), 7.86 (1H, SArH), 7.75 (1H, d,J = 8.3
Hz, ArH), 7.717.61 (6H, m ArH), 7.527.42 (4H, m ArH), 7.417.33 (2H, m ArH), 3.74 (3H,
s, OCHs), 3.00 (6H, SN(CHa)2); *C-NMR (126 MHz CDCE) ii: 166.4(CO), 147.7(ArC), 142.0
(ArC), 141.1(ArC), 139.8(ArC), 138.4(ArC), 138.1(ArCH), 137.9(ArC), 137.7(ArC), 132.8
(ArC), 130.8(ArCH), 129.1(ArC), 128.92ArCH), 128.84ArCH), 127.9ArCH), 127.7(ArCH),
127.4(ArCH), 127.34ArCH), 127.26(ArCH), 123.7(ArCH), 121.7(ArC), 121.5ArCH), 1208
(ArCH), 61.1 (OCHs), 37.1(N(CHs);); HRMS (ESI): Calcd. forCs 2 N QSN a[M+Na]*:

518.1380; found: 518.121.

S(4®ec3mmet hoxybbehi e2yiHeh-bl'phedyyl)]

di met hyl car Bamot hi oat e (

OMe
e
S

S

=0
MeoN

C1oH21

3eb (91 mg, 0.19 mmol), NaH (60%, 23 mg, 0.57 mmdl), met hy |l t hi oc @l bamoyl
mg, 0.38 mmol), DMF (1.9 mL), B® (1.9 mL),gave5ebasac o | oa rhe rs pdolia (6Smg,

0.12mmol, 64%)] R ATR) : 1668, 1 4;8t6NMR148@ViHz, COCR)&: .92c m

(1H, s ArH), 7.71 (1H, dJ = 8.0 Hz ArH), 7.707.64 (4H, m ArH), 7.55 (1H, sArH), 7.50

7.42 (2H, m ArH), 7.38 (1H, d,J = 8.0 Hz ArH), 7.23 (1H, ddJ = 8.0, 1.2 HzArH), 3.72 (3H,

s, OCHs), 2.98 (6H, SN(CHs)2), 2.74 (2H, tJ = 7.7 Hz ArCH>), 1.8%1.62 (2H, m CH,), 1.47

1.15 (14H, mCH;), 0.89 (3H, t,) = 6.8 Hz CH,CH3); “*C-NMR (101 MHz CDCk) li: (13 CH,
missing),166.2(CO), 147.7(ArC), 141.7(ArC), 140.2 (AC), 139.7(ArC), 137.3(ArC), 136.33

(ArC), 136.28(ArCH), 132.6(ArCH), 131.6(ArC), 130.5(ArC), 128.8(ArCH), 127.7(ArCH),
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127.6(ArCH), 127.2(ArCH), 125.1(ArCH), 121.6(ArCH), 120.9(ArCH), 120.2(ArC), 61.0
(OCH3), 37.0(N(CHs),), 36.1(CHy), 31.9(CHy), 31.8(CH,), 29.6(CH), 296 (CH,), 29.5(CH;),
29.3(CHy), 22.7(CHy), 14.1(CHs); HRMS (APCI): Calcd. forCs Ha N QS; [M+H] *: 560.261;

found: 560.2640.

S(Dec3(ldnet h6xlyeny |l emi @yh g phdnwyme) hyl car bamot hi

(5ebo)

OMe
Cy~< o
Ph S
s

=0
Me,N

3 e 16182 mg, 0.30 mmol), NaH (60%, 36 mg, 0.90 mmol), dimethylthiocarbamoy! ch{@dde
mg, 0.60 mmol), DMF (3.0 mL), B® (3.0 mL), gaves e lasa colorlessolid (117 mg, 0.21
mmol, 70%);IR (ATR): 1671, 1464, 1353, 1062 dmtH-NMR (500 MHz, CDCk) U: 7.93 (1H,
dd,J = 1.6, 0.6 Hz, A), 7.84 (1H, ddJ = 8.3, 0.6 Hz, AH), 7.707.64 (2H, m, AH), 7.62 (LH,
dd,J= 8.3, 1.6 Hz, AH), 7.52 (1H, dJ = 8.2 Hz, AH), 7.50 (1H, d, J = 1.5 Hz, Af), 7.497
7.44 QH, m, AH), 7.467.33 (1H, m, AH), 7.27 (1H, dd, J = 8.0, 1.9 Hz, ArH), 3.69 (3H, s,
OCHs), 2.97 (6H, s, N(€l3)2), 267 (2H,t,J= 7.8 Hz,ArCH>), 1.68 (2H{t, J=7.8 7.8Hz, CH>),
1.46:1.20 (14H, m, ©>), 0.89 (3H, t,J = 6.9 Hz, CHCHas); *C-NMR (126 MHz, CDCL) i:
1664 (CO), 1474 (ArC), 1444 (ArC), 1411 (ArC), 1381 (ArC), 13763 (ArCH), 13760 (ArC),
1346 (ArC), 1.8 (ArC), 1321 (ArCH), 1297 (ArC), 1293 (ArCH), 128.8 (ArCH), 12735
(ArCH), 12726 (ArCH), 1236 (ArCH), 1220 (ArC), 1214 (ArCH), 1207 (ArCH), 609 (OCHs),
370 (N(CHs)2), 356 (CH2), 31.9 (CH.), 31.1(CHs), 2962 (CHs), 2958 (CH.), 295 (CH.), 294
(CH2), 293 (CHy), 227 (CH,), 141 (CHs); HRMS (ESI): Calcd. for GHaNO,S, [M+Na]*:

582.2471; found: 582.2445.
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S(2®ec3dmet hoxybbehiee2yt®met hoxyphenyl)

di met hyl carbgmot hi oate (

OMe
D )-on
S

S

=0
MezN

C1oHa1

3ef(82 mg, 0.19 mmol), Nakb0%, 23 mg, 0.58 mmolji i met hy |l t hi oc @Irmga moy |

0.38 mmol), DMF (1.9 mL), PI®© (1.9 mL),gave5efasac o | o r (74 mgs0.14d inrhol, 75%);

| RATR): 1661, 1259%HNMR (6500 MHA GDCY) & 268 @B, d,&=m
8.2 Hz, AH), 7.53 (1H, s, Arl), 7.50 (1H, dJ = 8.2 Hz, AH), 7.23(1H, d,J = 2.1 Hz ArH),
7.21 (1H, dJ=8.2 Hz ArH), 6.99 (1H, ddJ = 8.2, 2.1 HzArH), 3.86 (3H, sOCH3), 3.67 (3H,
s, OCH3), 2.96 (6H, sN(CHs)2), 2.73 (2H, tJ = 7.6 Hz ArCH), 1.68 (2H,m, CH), 1.501.15
(14H, m CHy), 0.89 (3H, tJ= 6.7 Hz CHg); BC-NMR (126 MHz CDCE) U: (13 CH2 missing),
166.1(CO), 159.5(ArC), 147.4(ArC), 139.9(ArC), 137.1(ArC), 133.0(ArCH), 131.6(ArC),
131.2(ArC), 129.6(ArC), 125.0(ArCH), 122.0(ArCH), 121.5(ArCH), 120.8(ArCH), 120.1
(ArC), 115.5(ArCH), 60.7(OCHs), 55.5(OCHs), 37.0(N(CHs)2), 36.1(CHs), 31.9(CH.), 31.8
(CH>), 296 (CH.), 29. 6(CH.), 29.5(CH.), 29.3(CHs), 22.6(CH.), 14.1(CHs); HRMS (APCI):

Calcd. forC; a4 N QS; [M+H]": 514.2414; found: 514.2445.

S-(2-(6-Decyt3-methoxybenzo[b]thiophen2-yl)-5-(trifluoromethyl)phenyl)

dimethylcarbamothioate Geg
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OMe
o
S

S

=0
MeoN

C1oHa1

3eg(70 mg, 0.15 mmol), NaH (60%, 18 mg, 0.45mmal), met hy |l t hi oc @2nbga mo vy |
0.30 mmol), DMF (1.5 mL), P® (1.5 mL),gaveSegasac o | o r (6€rmmgs0.1a fnrhol, 79%);
| R ATR) : 1673, %'H3®R (400 MPIZ5 GDCK) in7.96 (1H, SArH), 7.767.69
(2H, m, ArH), 7.67 (1H, dJ = 8.1 Hz ArH), 7.55 (1H, sArH), 7.24 (1H, d,J = 8.1 Hz ArH),
3.68 (3H, $OCHS3), 2.98 (6H, SN(CHs)), 2.73 (2H, tJ = 7.5 Hz ArCH,), 1.68 (2H,m, CH,),
1.42-1.14 (14H, mCHy), 0.89 (3H, tJ = 7.6 Hz CHs); "*C-NMR (101 MHz CDCb) ti: (13 CH.
missing),165.3(CO), 148.4(ArC), 141.3(ArC), 140.7(ArC), 137.4(ArC), 134.4 (qJ = 2.9 Hz,
ArCH), 132.6(ArCH), 131.5(ArC), 131.3(ArC), 130.7 (q,J = 33.1 Hz,CCFs), 125.6 (qJ = 3.6
Hz, ArCH), 125.3 (AICH), 123.6 (q,J = 271.3 Hz,CFs), 121.7 (ACH), 121.1(ArCH), 1192
(ArC), 611 (OCHs), 37.0(N(CHs)2), 36.1(CH>), 31.9(CH,), 31.7(CH.), 29.62(CH.), 29.8
(CHo), 29.5 (CH2), 29.3 (CHJ), 22.7 (CH,), 14.1 (CHs); HRMS (APCI): Calcd. for

C s 3N QS; [M+H]": 522.2382; found: 522.22009.

S(2®ec3mmet hoxybbehizee2yt®(ndi met hyl ami no) phenyl)

di met hyl car Bamot hi oate (

OMe
D
S

S

=0
MezN

C1oH24

3eh (45 mg, 0.10 mmol), Nak60%, 12 mg, 0.31 mmolg i met hy |l t hi oc &2 bamoy |

mg, 0.20 mmol), DMF (1.0 mL), B® (1.0 mL),gavebehasac o | o r (18mgs0.088 mmol,

S25
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28%);| R ATR) : 1668, 1 46H6NMRI4DGMHz, CD) %4 .65(1h, dJ =
8.5 Hz ArH), 7.50 (1H, sArH), 7.42 (1H, d,J = 8.5 Hz ArH), 7.18 (1H, d,J = 8.5 Hz ArH),
6.98 (1H, dJ = 2.0 Hz ArH), 6.77 (1H, dd) = 8.5, 2.0 HzArH), 3.67 (3H, SOCHs3), 3.01 (6H,
s, N(CHs)2), 2.95 (6H, sN(CHa)2), 2.71 (2H, t,J = 7.7 Hz ArCHy), 1.751.60 (2H, m CHy),
1.40-1.13 (14H, m CHy), 0.88 (3H, t,J = 6.6 Hz CHs); **C-NMR (126 MHz CDCb) i: (1 3

ArCH missing)166.7 CO), 150.4 (A€), 147.1 (AC), 139.6 (AC), 137.0 (AC), 132.8 (ACH),
131.9 (AC), 130.2 (AC), 124.8 (ACH), 124.5 (AC), 121.5 (ACH), 121.2 (AC), 120.6 ArCH),
113.0 (AICH), 60.6 (GCHs), 40.3 (NCHa3)2), 37.0 (NCHs)2), 36.1 CH2), 31.9 CH>), 31.8 CHy),
29.62 CH>), 29.59 CH>), 29.5 CH>), 29.34 CH>), 29.33 CH>), 22.7 CH>), 14.1 CHs); HRMS

(APCI): Calcd. forCs Ha N20O.S, [M+H] *: 527.27®; found: 527.2757.
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[ 1] Benzothhf Ehlbb¢ 3z @4 & ophene (
S

Ce

S
5aa (18 mg, 0.052 mmol), KOMe (90%, 8 mg, 0.10 mmdl)e O @.0 mL), toluene (1.0 mL),
TsOHH20 (79 mg, 0.42 mmoB.0 equiv),gavedaaas a white solid (8 mg, 0.033 mmaol, 70%);
M. p2.1-Z1%€;l R ATR) : 1436 %'"HINBNRF 50D3 MH@m: CDH9 3d ( 2
J=7 .8, Her, 7.90= (72 HH” 77 .(,3H,7 t8HHz,7 AIE (7218,
Hz , H);A°€-NMR (126 MHz, CDC}) U: 142.2(ArC), 133.4ArC), 133.1(ArC), 125.0(ArCH),

124.9 (ArCH), 124.0 (ArCH), 121.6 (ArCH); HRMS (APCI): Calcd. forCy HeS, [M+H]™:

241.0140; found: 241.0140.

2Phenyl [ 1] bedb)z[ot ]hd emod43nh2op hene (
S Ph

pes®

S
5ab (42 mg, 0.10 mmol), KOMe (90%, 16 mg, 0.20 mmdlle O @.0 mL), toluene (1.0 mL),
TsOHH20 (0.15 g, 0.80 mmeB.0 equiv)gavedabas a white solid (25 mg, 0.079 mmol, 77%);
M. p24°Z;l R ( ATR) : 1 2 5:8H-NMRQ4DGMHz, TO@) Ui 8.0 (1H, SArH),
7.997.92 (2H, m ArH), 7.90 (1H, dJ = 7.8 Hz ArH), 7.787.63 (3H, m ArH), 7.557.45 (3H,
m, ArH), 7.457.35 (2H, m ArH); *C-NMR (126 MHz, CDC}) &i: 143.1(ArC), 142.3(ArC),
140.7(ArC), 138.4(ArC), 133.7(ArC), 133.2(ArC), 133.1(ArC), 132.2(ArC), 128.9(ArCH),

127.5(ArCH), 127.3(ArCH), 125.0(ArCH), 124.9(ArCH), 124.5(ArCH), 124.1(ArCH), 122.4

(ArCH), 121.8(ArCH), 121.6(ArCH); HRMS (APCI): Calcd. forC, iy & [M+H]*: 317.0%3;

27T, Kitakur ®orit a, H. Nak a margi2 0 4394k Mid @ 0% .a mad a,
SA. Sanzone, S. Mattiell o, G. M. Garavagli a,

BevelGrean 200h129h. 44005.
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found: 317.048.

22Br omb] benzoh[i EInmd Bz 24 &G ophene (
S Br

Sash
S

5ac (75 mg, 0.18 mmol), KOM€930%, 28 mg, 0.36 mmolMe O @.8 mL), toluene (1.8 mL),

TsOHH20 (0.27 g, 1.4 mmol, .B equiv),gavedacas a white solid (35 mg, 0.11 mmol, 62%);

M. p2121%€;l R ATR) : 1258, 19H85HMR (B MBIz, COEY) B 8.05 m
(1H, s ArH), 7.92 (1H, dJ = 7.8 Hz ArH), 7.87 (1H, dJ = 7.8 Hz ArH), 7.73 (1H, dJ = 8.6
Hz, ArH), 7.56 (1H, dJ = 8.6 Hz ArH), 747 (1H, t J = 7.8 Hz, AH), 7.42 (1Ht, J=7.8 Hz
ArH); *C-NMR (101 MHz CDCk) U: 143.6(ArC), 142.3(ArC), 133.7(ArC), 123.9(ArC),
132.8(ArC), 131.9(ArC), 128.3(ArCH), 126.5(ArCH), 125.3(ArCH), 125.0(ArCH), 124.1
(ArCH), 122.5(ArCH), 121.6(ArCH), 118.5(ArC); HRMS (APCI): Calcd. forC; H/B r.$M] ™

317.967; found: 317.9170.

2-t eBut[yblenzot h-bje[nlo][b3e 2z 04 &t ophene (

S
e
S
5ad (61 mg, 0.15 mmol), KOMe (90%, 24 mg, 0.31 mmdlle O @.5 mL), toluene (1.5 mL),

TsOHH20 (0.23 g, 1.2 mmol, 8.0 equiwyavedad as a white solid (40 mg, 0.13 mmol, 88%);

M. pL7-B7°C;1 R( ATR) : 125 3% HaURE (400 M#Z COCHi: 7.957.89

“*G. Schweicher, V. Lemaur, C. Niebel, C.
Kar pi nska, A. R. Kennedy, S. R. Par ki n,
and ZAdBaoMazek5 3668 2.
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(2H, m ArH), 7.88 (1H, dJ = 8.0 Hz ArH), 7.82 (1H, d,J = 8.0 Hz ArH), 7.52 (1H, dJ = 8.0
Hz, ArH), 7.45 (H, t, J = 8.0 Hz, AH), 7.39 (LH{t, J= 8.0 Hz ArH), 1.42 (9H, s(CHs)s); *°C-
NMR (126 MHz CDCE) & 148.6(ArC), 142.6(ArC), 142.1(ArC), 133.3(ArC), 133.2(ArC),
132.8(ArC), 130.7(ArC), 124.8(ArCH), 124.7(ArCH), 124.0(ArCH), 123.8(ArCH), 121.4
(ArCH), 121.1(ArCH), 120.3(ArCH), 35.1(C(CHs)s), 31.5(C(CHs)s); HRMS (APCI): Calcd.

for Cy H1 8 [M+H]": 297.0%6; found: 297.0763.

3Phenyl [ 1] bed]z[ol ]hd emaod43d®e2op hene (

S

')
O S Ph
5ae(60 mg, 0.14 mmol), KOMe (90%, 22 mg, 0.29 mmM)e O @.4 mL), toluene (1.4 mL),
TsOHH20 (0.22 g, 1.1 mmol, 8.0 equivjavedaeas a white solid (33 mg, 0.10 mmol, 77%);
M. pL6B79C; | R ATR) : 1437, 1%%NMR @ MBz, CDTI it 8.08m
(1H, d,J = 1.5 Hz ArH), 7.98 (1H, d,J = 8.3 Hz ArH), 7.94 (1H, d,J = 7.8 Hz ArH), 7.91 (1H,
d,J= 7.8 Hz ArH), 7.767.68 (2H, m ArH), 7.66 (1H, dd,) = 8.3, 1.7 HzArH), 7.557.45 (2H,
m, ArH), 7.45 (1H, ddJ = 7.1, 1.2 Hz ArH), 7.457.36 (2H, m ArH). *C-NMR (126 MHz
CDCl) i (13 ArCH missing),142.2(ArC), 141.2(ArC), 140.9(ArC), 138.5ArC), 134.0(ArC),
133.6 (ArC), 133.5 (AC), 133.1(ArC), 128.9(ArCH), 127.4 (ArCH), 125.1(ArCH), 124.9
(ArCH), 124.5(ArCH), 124.2(ArCH), 124.1(ArCH), 121.6(ArCH), 1200 (ArCH); HRMS

(APCI): Calcd. forC; 1 £ [M+H]™: 317.04%3; found: 317.0486.

2Browmp hehY¥] benzothh[i eElntbd Bz 24 b ophene (

S Ph
O
Br S

5bb (87 mg, 0.17 mmol), KOMe (90%, 27 mg, 0.35 mmiM)e O @.7 mL), toluene (1.7 mL),
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TsOHH20 (0.24 g, 1.4 mmol, 8.0 equivjavedbb as a white solid (45 mg, 0.11 mmol, 65%);
M. p29-29%€;1 R ATR) : 810 ,%'H-BMR, (406 MHr, CO®) U: 8.13 (1H, s
ArH), 8.07 (1H, sArH), 7.93 (1H, dJ = 8.3 Hz ArH), 7.787.71 (2H, mArH), 7.717.66 (2H,
m, ArH), 7.57 (1H, d,J = 8.3 Hz ArH), 7.537.45 (2H, mArH), 7.41 (1H, d,) = 8.3 Hz ArH);
3C-NMR (126 MHz CDCk) t: 143.7 (AC), 153.1 (AC), 140.6 (AC), 138.7 (AC), 133.6
(ArC), 133.2 (AC), 131.94 (AE), 131.90 (AE), 129.0 (ACH), 128.3 (ACH), 127.6 (ACH),
127.3 (AICH), 126.5 (ACH), 124.7 (ACH), 122.5 (ACH), 122.4 (AICH), 121.8 (ACH), 118.6

(ArC); HRMS (APCI): Calcd. forC; &1 B r > $M+H] *: 394.9%8; found: 394.9546.

2Br ofido ebbuf LI] benzoitbh[i lntod Bz 24hd ophene (

S
\O
Br S

5bd (105 mg, 0.22 mmol), KOMe (90%, 34 mg, 0.44 mmble O @d.1 mL), toluene (1.1 mL),
TsOHH20 (0.33 g, 1.8 mmol, 8.0 equivjavedbd as a white solid (40 mg, 0.11 mmol, 49%);
M. p. 2881 R ATR) : 125 7 %HNMR 2500 MH&, TDG4) i 8.05 (1H, s
ArH), 7.91 (1H, sArH), 7.80 (1H, dJ = 8.4 Hz ArH), 7.73 (1H, d,J = 8.4 Hz ArH), 7.55 (1H,
d,J= 8.4 Hz ArH), 7.54 (1H, d,J = 8.4 Hz ArH), 1.42 (9H, sC(CHs)s); *C-NMR (126 MHz
CDCl) Ui: 149.0(ArC), 143.5(ArC), 142.6(ArC), 133.6(ArC), 132.4(ArC), 132.1(ArC), 130.5
(ArC), 128.2(ArCH), 126.5(ArCH), 123.3(ArCH), 122.4ArCH), 121.1(ArCH), 120.3(ArCH),
118.2 (ArC), 35.2(C(CHs)s), 31.5(C(CHa)s); HRMS (ESI): Calcd. forCy i B ro$M+H] ™

374.981, found: 374.9872.
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2Br ommme t h[oXx]yben z oth[i ElInlod Bz 24 )i ophene (

S OMe
O
Br S

5bf (70 mg, 0.16 mmol), KOMe (90%, 24 mg, 0.31 mmM)e O @.5 mL), toluene (1.5 mL),
TsOH-H20 (0.19 g, 1.1 mmol, 7.0 equiwave4bf as a white solid (40 mg, 0.11 mmol, 74%);
M. p. 20&;1 R ATR) : 1259 % ™HNMR 1400 MH®, EDG3) i 8.03 (1H, d,
J=2.0 Hz ArH), 7.75 (1H, d,J = 8.6 Hz ArH), 7.68 (1H, d,J = 8.6 Hz ArH), 7.54 (1H, dd) =
8.6, 2.0 Hz ArH), 7.39 (1H, d,J = 2.0 Hz ArH), 7.07 (1H, dd, = 8.6, 2.0 HzArH), 3.92 (3H,

s, OCH3); *C-NMR (126 MHz CDCk) t: 158.1(ArC), 144.1(ArC), 143.2(ArC), 133.7(ArC),
132.2 (ArC), 130.8(ArC), 128.2(ArCH), 126.8 (ArC), 126.4(ArCH), 122.3(ArCH), 122.1
(ArCH), 117.9(ArC), 114.6(ArCH), 107.0(ArCH), 55.7(OCHs); HRMS (APCI): Calcd. for

Ci Hi B r QM+H]": 348.933,; found: 348.9344.

2Br oo r i f | u o[rlo]nbee rhzyd thih[ibllma [03 h24dmhene (

S CF3
O
Br S

5bg (97 mg, 0.20 mmol), KOMe (90%, 31 mg, 0.40 mmdl)e O 2.0 mL), toluene (2.0 mL),
TsOHH20 (0.26 g, 1.6 mmol, 8.0 equivjavedbg as a white solid (36 mg, 0.093 mmol, 47%);
M. p. 2%5C 1 R ATR) : 1317, 1%%8MR ©aAWBiz, COECH) B 8.21 m
(1H, s ArH), 8.09 (1H, dJ = 1.2 Hz ArH), 7.97 (1H, dJ = 8.6 Hz ArH), 7.79 (1H, dJ = 8.6
Hz, ArH), 7.70 (1H, dJ = 8.6 Hz ArH), 7.60 (1H, ddJ = 8.6, 1.2 Hz ArH); **C-NMR (126
MHz, CDCl) i 144.1(ArC), 142.1(ArC), 135.6(ArC), 135.2(ArC), 133.1(ArC), 131.5(ArC),
128.6(ArCH), 127.3 (g, = 32.0 Hz CCF), 126.7(ArCH), 124.2 (q,) = 272.8 Hz CCFs), 123.0
(ArCH), 122.0 (qJ = 4.2 Hz ArCH), 121.9(ArC), 121.5 (q,J = 3.9 Hz ArCH), 119.6(ArCH);
HRMS (APCI): Calcd. forC; HeB r 3% [M] *: 385.904; found: 385.9036.
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2-t eButHplhepn¥y] benzoith[ibkemazod h24acyhene (

S
\O
Ph S

5cd (44 mg, 0.093 mmol), KOMe (90%, 14 mg, 0.19 mmble O {@.0 mL), toluene (1.0 mL),
TsOHH20 (0.11 g, 0.65 mmol; 7.0 equivgavedcdas a white solid (21 mg, 0.056 mmol, 61%);
M. p26B87%C;| R ATR) 7681 8 8 $HONMR (800 MHz, CDC}) Ui 8.14 (1H, dJ

= 1.5 Hz ArH), 7.997.91 (2H, m ArH), 7.85 (1H, d,J = 8.4 Hz ArH), 7.757.66 (3H, m ArH),
7.55 (1H, dd,J) = 8.4, 1.5 Hz ArH), 7.537.47 (2H, m ArH), 7.40 (1H, 1J = 8.4 Hz ArH), 1.45
(9H, s C(CH3)3); *C-NMR (126 MHz, CDCEk) t: 148.7(ArC), 142.9(ArC), 142.6(ArC), 140.8
(ArC), 138.1(ArC), 133.5(ArC), 132.6(ArC), 132.3(ArC), 130.8(ArC), 128.9(ArCH), 127.4
(ArCH), 127.3(ArCH), 124.4 (ArCH), 123.1(ArCH), 122.3(ArCH), 121.6 (ArCH), 121.1
(ArCH), 120.3(ArCH), 35.1(C(CHs)s), 31.5(C(CHa)s); HRMS (APCI): Calcd. forC; H, &

[M+H]": 373.109; found: 373.1064.

2, -Bi phebhybenzoitlh[i Elnwd Bz 24 hé ophene (

S
(1
Ph
Ph S

5ce(60 mg, 0.12 mmol), KOMe (90%, 19 mg, 0.24 mmM)e O .2 mL), toluene (1.2 mL),
TsOHH20 (0.18 g, 0.96 mmol, 8.0 equivjavedceas a white solid (30 mg, 0.076 mmol, 63%);
M. p2222°C;| R ATR) : 1257 %HNMR 2500 MH8, TDG4) in 8.15 (1H, d,
J=1.5Hz ArH), 8.09 (1H, dJ= 1.5 Hz ArH), 7.99 (1H, dJ = 8.4 Hz ArH), 7.96 (1H, dJ =
8.4 Hz ArH), 7.77%-7.69 (5H, m ArH), 7.66 (1H, dd,] = 8.4, 1.5 Hz ArH), 7.547.45 (4H, m
ArH), 7.457.35 (2H, m ArH); *C-NMR (126 MHz CDCL) Ui (23 ArCH missing),143.1 (AC),

141.3 (AC), 140.9 (AC), 140.7 (AC), 138.6 (AC), 138.5 (AC), 133.80 (AC), 133.79 (AC),
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133.7 (AC), 132.2 (AC), 128.93 ArCH), 128.91 ArCH), 127.5(ArCH), 127.4 ArCH), 127.3
(ArCH), 124.6 ArCH), 124.3 (ACH), 122.4 (ACH), 121.8 (ACH), 120.0 (ACH); HRMS

(APCI): Calcd. forC; & $, [M+H]*: 393.0%6; found:393.0759.

2DeckHphephy] benzoth|[i Elnmd Bz 24 ophene (

S Ph
s >
C1oH21 S

5eb (53 mg, 0.095 mmol), KOMe (6, 15 mg, 0.19 mmolMe O {@.0 mL), toluene (1.0 mL),
TsOHH20 (0.11 g, 0.59 mmol, 6.0 equivgavedebas a white solid (30 mg, 0.066 mmol, 69%);
IR( ATR) : 1258 %H-NMR4500 MHg, €Da)ir 8.12 (1H, dJ= 1.2 Hz ArH),
7.92 (1H, dJ = 82 Hz, ArH), 7.80 (1H, dJ = 82 Hz, ArH), 7.73 (1H, s, AH), 7.72-7.66 @H,
m, ArH), 745-7.54(2H, m, ArH), 7.38 (1H, d,J = 7.8 Hz, ArH), 7.29 (1H, ddJ=7.8 1.2 Hz
ArH), 2.77 (2H, tJ = 78 Hz, ArCHy), 1.71(2H, tt, J = 7.8, 7.8 HzCH>), 1.441.18 (14H, m
CH>), 0.88 (3H, tJ = 6.7 Hz CHs); **C-NMR (101 MHz CDCb) & (13 ArC missing)142.9
(ArC), 142.6(ArC), 140.8(ArC), 140.5(ArC), 138.1(ArC), 133.7(ArC), 132.3(ArC), 131.0
(ArC), 128.9 ArCH), 127.4 ArCH), 127.3 ArCH), 126.0 ArCH), 124.4 ArCH), 123.4 ArCH),
122.3 ArCH), 121.6 ArCH), 121.2 ArCH), 36.1(CHs), 31.9(CHs), 31.7(CH.), 29.6(CH>),
296 (CH2), 29.5(CH.), 29.32(CH.), 29.30(CH>), 22.7(CH.), 14.1(CHs); HRMS (APCI): Calcd.
for CsoHs3S: [M+H] *: 457.2018; found: 457.2009.

From5 e 156 166 mg, 0.1 mmol), KOM&90%, 16 mg, 0.2 mmolMe O @.0 mL), toluene
(2.0 mL), TsOHH;0O (0.15 g, 0.8 mmol, 8.0 equiv), gadeb as a white solid (41 mg, 0.091

mmol, 91%).

>H. i noandl.J WsHia.n n@g A6t n 6 8 2 8 .
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2-De c#met h[oXx]yben z otbh|[i Elnlod Bz 24 &ifi ophene (

S OMe
1L .
C1oHaz1 s

5ef (68 mg, 0.13 mmol), KOMe (90%, 20 mg, 0.26 mmdl)e O @.3 mL), toluene (1.3 mL),
TsOHH20 (0.20 g, 1.1 mmol, 8.0 equivyavedefas a white solid (41 mg, 0.10 mmol, 76%);
M. pl138&8%,| R ATR): 1259, 1'0'8B-8MR (BOD BHz, CD8pU: 7c7th
(1H, d,J = 4.0 Hz, AH), 7.72 (1H, dJ = 4.0 Hz, AH), 7.69 (1H, s, Afl), 7.39 (1H, s, Af),
7.26 (1H, dJ = 8.0 Hz, AH), 7.06 (1H, dJ = 8.0 Hz, AH), 3.91 (3H, s, O8), 2.75 (2H, tJ

= 7.7 Hz, ArGH,), 1.761.63 (2H, m, ©), 1.471.19 (14H, m, €), 0.88 (3H, tJ = 6.7 Hz,
CHs); *C-NMR (126 MHz CDCk) U: 157.7(ArCOCH), 143.7(ArC), 142.1(ArC), 139.7(ArC),
132.4(ArC), 131.3(ArC), 131.2(ArC), 127.2(ArC), 125.8(ArCH), 123.3(ArCH), 122.0(ArCH),
120.8(ArCH), 114.2(ArCH), 107.0(ArCH), 55.7(OCHs), 36.1(CHy), 31.9(CHy), 31.7(CH,),
29.6 (CHy), 29.6 CH>), 29.5(CH>), 29.3(CH,), 29.3(CH,), 22.7 (CH,), 14.1(CHs); HRMS

(APCI): Calcd. forC; Hs O S [M+H]": 411.1811; found: 411.1807.

2De cHtlr i f | u o[rlo]nbee rhzyd tbjh[i lIntod Bz 24 g ophene (

S CF3
P .
C1oHz4 S

5eg(44 mg, 0.080 mmol), KOMe (@6, 12 mg, 0.16 mmolM e O (.8 mL), toluene (0.8 mL),
TsOHH20 (0.12 g, 0.64 mmol, 8.0 equigavedegas a white solid (34 mg, 0.076 mmol, 96%);
M.p.:2102121 R ATR) : 1319, 1%'%W-8IVR (3008Hk, CDGE)LLTS.18 (iH,

s, ArH), 7.93 (1H, dJ = 8.0 Hz ArH), 7.82 (1H, dJ = 8.0 Hz ArH), 7.74 (1H, sArH), 7.67
(1H, d,J = 8.0 Hz ArH), 7.31 (1H, dJ = 8.0 Hz ArH), 2.77 (2H, tJ = 7.0 Hz ArCH,), 1.70
(2H, m, CHy), 1.421.17 (14H, m CH,), 0.88 (3H, tJ = 7.0 Hz CHs); *C-NMR (126 MHz,

CDCl) U 143.0(ArC), 141.8(ArC), 141.4(ArC), 136.0(ArC), 135.6(ArC), 131.9(ArC), 130.6
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(ArC), 1266 (q,J = 33.0 Hz,CCFs), 126.2 (AICH), 124.4 (g, = 270.2 HzCFs), 123.4(ArCH),
1217 (9,d = 3.6 Hz, ACH), 121.6(ArCH), 121.5ArCH), 121.1 0 = 4.2 Hz, ACH), 36.2(CH.),
31.9(CHy), 31.6(CH,), 29.6 CHs), 29.6 CH,), 29.5(CHy), 29.3(CH2), 293 (CHs), 22.7(CH>),

14.1(CHs); HRMS (APCI): Calcd. forC, Ha 7S, [M]*: 448.191; found: 448.1498.

2Dec#di met hy[lla nbiennoz o b]h[i lntod Bz 4 §h ophene (

S NMez
C1oH2q s

5eh (25 mg, 0.047 mmol), KOMe (6, 7 mg, 0.095 mmolMe O {@.0 mL), toluene (1.0 mL),
TsOHH20 (72 mg, 0.38 mmol, 8.0 equigavedehas a white solid (5 mg, 0.012 mmol, 25%);
M. p. 121 R ATR) : 1258, 19'8-AMR (20D MAz, COTHIR7.68 m
7.55 (3H, m ArH), 7.16 (1H, dJ = 8.5 Hz ArH), 7.10 (1H, sArH), 6.86 (1H, dJ = 8.5 Hz
ArH), 3.05 (6H, sN(CHa)2), 2.73 (2H, tJ= 7.7 Hz ArCH,), 1.761.62 (2H, m CHy), 1.4%:1.14
(14H, m CH,), 0.87 (3H, tJ = 6.5 Hz CHs); *C-NMR (126 MHz CDCk) t: 148.7(ArC), 144.5
(ArC), 141.8(ArC), 139.1(ArC), 132.7(ArC), 131.5(ArC), 129.4(ArC), 125.7(ArCH), 124.0
(ArC), 123.2 (ArCH), 121.7 (ArCH), 120.4 (ArCH), 112.1 (ArCH), 106.1 (ArCH), 41.0
(N(CHa)2), 36.1(CH), 31.9(CH>), 31.8(CH>), 29.6(CH>), 29.6(CH>), 29.5(CH>), 29.3(CHy>),
29.3(CHy), 22.7(CHy), 14.1(CHs); HRMS (APCI): Calcd. forC; HaN S [M+H]™: 424.2D7,

found: 424.2116.
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3. 'H ahh NMR of BTBT derivatives
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