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7xZ)VE, Ar22pf X MFOETERINTVWTHIWTI I ZLE, A
r NERXIIEEREO 7 I ZINETHZELEM. FELIIGFA r1apf4 -~
VINAFRITIZNE Ar2apfd — X NFOTZIUE ArTUz=
WETHZILEMELESF LN D,

AIEE— M (2a) THREINDZITY—IAFILTY) =L AINKRILEY
. AFEBRICE>T. NUT)—IL XS EEMICER L&, RV DI
ILLT, BADBEBREEZBATSHI EICLY., BRRDERF 2 ICEH DI
BE [7] RIZTOEGFESOEEEMMELRET LI EEARETH D,
K

T, REAMICEYARERBZEICEARNICRAYT 250 AFEPOHEIZ T
NOICREIND HD TR,

(=M1 ]

(1) XFLTZZNRIVKRAEEMDT ) =i (F)—ILXFILTx
SRR EMDERK)
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[1610]
Pd(OAR)s, XPhos
LiOFBu
H soph ¢ PhUEr oPME . Ph7 T soph
1a 120 °C, 12 h 20

[0114] AWBEE1 OmLOEFHTRELRH S ABRNIC. MIERTFENEL. BE
T, E— ROV TEBEIEL, 20K BRICSEL. 7T VHRERHE
L7ze JRWT., RIEEHSRAERIC. 6. 7mg (0. O03mmo |) OBEs
NRSTS9L, 28, 6mg (0. O6mmo |) M2—ooovOAFTILR
274/-2", 4 , 6 -k )a4vFOoEL—1, 1" —E7z=)L (
XPhos). 1. OmLORKIIORYFILAFIT—FI (CPME
) EFILITVEARTTMAT, BETI0NHEH LA, TDH%., 140, 6
mg (0. 9mmo l|l) OXAFILT7zZIINANEAEY, 72mg (0. 9mm
ol)DYFILtert—ThFUR (LiOt—Bu)., 31. 5ulL
(0. 3mmo |) ®7AERVYEY (Ta)., 1. OmLODORKIZAOR
VFLMAFII=FTNETILIVIRTITMAT, 120CTI1 2KHERER
Lice RIGRZZERICDEAML., 100 u L OBAFELT VY EZV LKAKR%E
Mzt RIGEE, T/Sy ROV ) AFILTHERALL, ZLT. LBMEEE
BBIFITHEEL, BRERELL, TO®K MAMEIZEGOS ) AT
B-5FZAWLPTLC (RABE BRI FIL /~FH>2 /To/OoOX
=1/9,/3 (BI) ) ILY, RVINTTZIVRIKY (2 a,
HEREE) 2587k, NEIX59. TmgThY., INXLIIX86%TH-o/,

[0115] (RYINTTZIIRILKRY Q)

'H NMR (600 MHz, CDCl,) & 4.31 (s, 2H), 7.07 (d, J = 7.8 Hz, 2H), 7.2
5 (t, J=7.8Hz, 2H), 7.31 (t, J =7.8 Hz, TH), 7.44 (t, J = 7.8 Hz,
2H), 7.59 (t, J = 7.8 Hz, 1H), 7.63 (d, J = 7.8Hz, 2H).

3C NMR (150 MHz, CDCl,) & 62.8, 128.0, 128.5, 128.6, 128.7, 128.8, 13
0.7, 133.6, 137.8.
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[0116]

[0117]

[0118]

[0119]

HRMS (FAB) m/z calcd for C,;H,,0,SNa [MtNal*: 254.0450, found 2540462,

AFIVTZZINRIVRY (X)) ETOERVEY (Y) EDOHEEL. BV
WCRZA 7 4« VBT, BE (PILAVEET7ILIFIR) RAEOEE%
2T, RISCEAHRICALEBLAEBERERTICRT.

[&1]
PdiO%ca);.allgand o
Hsopn T PRTE wivemt . e sopm ¢ P 'Lsoapn
1a $20°C, 1210 28 4aa
(X equiv) {Y equiv)
entry Xy Hgand base solvent 2a ! 488 (% yield)® g g
PGy, P{-Bu),
% 12 L1 LIOo~By OPNE T2% 1 5% .
2 24 L1 LiOHBu CPVE 61% /3%
3 31 L1 LiO#Bu CPME 68% / 2% 1 Lz
4 3:1 L1 NaQ-Bu CPME 54% /1%
5 a3 L1 KO-By CPME <1% /<% @
8 31 Lt LiotBu  diovane 80% / 8% PCy, POye
7 3 | % LiDt-Bu toluens 37% /2% MeQ A OMg NMag
8 a1 L1 LiOH-Bu DME A% /1 <i% @
9 3 L2 LiO#+-Bu CPME 57% I <1%
10 34 L3 LIOHBy CPME B84% f 2% 54 4
11 84 L4 LiO*-Bu cPMe 0% / 4%
12 8 15 LIOr-By CPME 92% / <1%
18 a1 18 LiD#By CPME T9% F<1% Pr A *;5:"3“12
& Conditions; methyl phenyl sulfone, PhBr, Pd(OAc), (10 %), ligand {20 %), Base
{3 equiv), solvent (0,15 M), 120 °C, 12 h. & Vield was dsterminad by GC analysis 9 o
using dodocans as Internal standard. 5 |6
RTICRTELDIC, NS VDLRUV2 -V oONFIUINERRAT 4/
-2, 4,6 —rNYyqyZFori—-1, 17 —E72z=)l (XPho
s) AMERERAEE L TERTAZEICELY., TORIINV—2T - )T
—IENEZ o7z, PU—IENERIEE. afio 7Ok id &Y ERMEICA
U, BFELLABWIS 7Y —JLEEREER LY T K ALK ARBZDT, RITESDER
EERZTY—ILEDBEAVIERIRNY 7Y —IL ALYV DENRICHED THEH
TH D,
RIEE7OERVYYEY (1a) 2#O70E7L—VICKRZDUUANILRIEE &

RIFRICMIB L TUTICRT 7Y —IAFILT T ZVRIVRY 28T,

A —AFITZZIAFIT T ZIVAIERY (4-Methylphenylmethyl phenyl
sulfone (2b) )

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).
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57.7 mg, 78% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 2.32 (s, 3H), 4.27 (s, 2H), 6.96 (d, J = 7.
8Hz, 2H), 7.06 (d, J = 7.8 Hz, 2H), 7.45 (t, J = 7.8 Hz, 2H), 7.60 (t
, J =7.8Hz, 1H), 7.64 (d, J = 7.8 Hz, 2H).

3C NMR (150 MHz, CDCly) & 21.2, 62.6, 124,9, 128.6, 128.8, 129.3, 130
.7, 133.6, 138.0, 138.7.

HRMS (FAB) m/z calcd for Ci,H;,0.SNa [M+Nalt: 269.0607, found 269. 0615,
4 —ARNFOTzZINAFIL T ZZILRZILIRY (4-Methoxypheny lmethyl phe
nyl sulfone (2c¢c) )

Purification by preparative recycling HPLC.

58.4 mg, 74% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 3.28 (s, 3H), 4.25 (s, 2H), 6.78 (d, J = 8.
4 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 7.45 (t, J = 7.2 Hz, 2H), 7.60 (
t, J =7.2Hz, 1H), 7.64 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 55.2, 62.1, 114,0, 119.9, 128.6, 128.8, 131
.9, 133.6, 137.9, 159,09,

HRMS (FAB) m/z calcd for Ci,H;,0;SNa [M+NaJ+: 285.0556, found 285. 0563,
4 —RUINFFTTIZIAFINT TZI)VRILKRY (4-Benzyloxypheny Lme
thyl phenyl sulfone (2 d) )

Purification by preparative recycling HPLC.

71.1 mg, 70% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 4.24 (s, 2H), 5.04 (s, 2H), 6.85 (d, J = 8.
4 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H), 7.33 (t, J = 7.2 Hz, 1H), 7.37-7
.45 (m, 6H), 7.59 (t, J = 7.2 Hz, 1H), 7.63 (d, J = 7.2 Hz, 2H).

13C NMR (150 MHz, CDCLy) & 62.2, 70.0, 115.0, 120.2, 127.4, 128.1, 128
.6, 128.6, 128.8, 132.0, 133.6, 136.6, 137.9, 159.2,

HRMS (FAB) m/z calcd for CuHis0;SNa [M+Nal*: 361,0874, found 361. 0881,
4 —)NWABATzZNNAFILT 2 ZI)LRIEKRY (4-Fluorophenylmethyl phen
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yl sulfone (2 e) )

Purlfication by preparative recycling HPLC.

61.2 mg, 82% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 4.28 (s, 2H), 6.95 (d, J = 8.4 Hz, 2H), 7.0
5-7.08 (m, 2H), 7.47 (t, J = 8.4 Hz, 2H), 7.60-7.65 (m, 3H).

3C NMR (150 MHz, CDCl;) & 61.9, 115.6 (d, J = 23.1 Hz), 123.9, 128.5,
128.9, 132.5 (d, J = 8.7 Hz), 133.8, 137.6, 163.0 (d, J = 249 Hz).
HRMS (FAB) m/z calcd for Ci3H,0.FSNa [M+Na]l*: 273. 0356, found 273.0354
(4—MUTNFAAFL) ZTZUAFIVT T ZINRIVRY ((4-Trifluor
omethyl)phenylmethyl phenyl sulfone (2 f) )

Purlficatlon by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

50.2 mg, 56% isolated yleld; white solid.

'H NMR (600 MHz, DMSO) & 4.84 (s, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.61
(t, J =7.8Hz, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.72-7.75 (m, 3H).

3C NMR (150 MHz, DMSO) & 60.0, 124.1 (q, J = 273 Hz), 125.1 (q, J =
8.7 Hz), 128.0, 128.8 (q, J = 31.7Hz), 129.2, 131.8, 133.5, 134,0, 13
8. 2.

HRMS (FAB) m/z calcd for CiH;,0.F;SNa [M+Nal*: 323.0324, found 323.0339
1—FT7FIAFIT7 I RAIEKEY (1-Naphthylmethyl phenyl sulfone (
2g))

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

66.8mg, 79% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 4.82 (s, 2H), 7.20 (d, J = 7.8 Hz, 1H), 7.3
3-7.36 (m, 3H), 7.40 (t, J = 7.8 Hz, 1H), 7.44 (¢, J = 7.8 Hz, TH), 7
.51 (t, J =7.8Hz, 1H), 7.59 (d, J = 7.8 Hz, 2H), 7.80-7.83 (m, 3H).
3C NMR (150 MHz, CDCl;) & 59.8, 123,5, 124,5, 125.0, 125.9, 126.6, 12
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8.6, 128.8, 129.7, 130.6, 132,0, 133.6, 133.7, 137.9.
HRMS (FAB) m/z calcd for Cy;H,,0,SNa [M+Na]+: 305.0607, found 305. 0609,
S=—FIZNWAFILTZIRARILEKRY (3-Thienylmethyl phenyl sulfone (
2h))
Reaction time was 24h. Purification by PTLC (EtOAc/hexane/CH,Cl,= 1:9:
3). 24.3 mg, 34% isolated yield; white solid.
'H NMR (600 MHz, CDCl;) & 4.37 (s, 2H), 6.90 (d, J = 4.8 Hz, 1H), 7.0
3 (s, 1H), 7.24 (d, J = 4.8 Hz, 1H), 7.46 (t, J = 7.8 Hz, 2H), 7.61 (
t, J =7.8Hz, 1H), 7.65 (d, J = 7.8 Hz, 2H).
3C NMR (150 MHz, CDCl;) & 57.5, 126.1, 126.7, 127.9, 128.4, 128.9, 12
8.9, 133.7, 137.8.
HRMS (FAB) m/z calcd for C;H;;0.S,Na [M+Nalt*: 261.0014, found 261.0019
[0120] &7, JOERVEVIKBIZRFRF2MONATVRFICEAT, Bl
g8 (T2 (1) ) ERARICMELEBRER2ICTT,
[0121] [3&k2]

Entry i B O GCIE (%)
1 BRET 92
2 BERT 7

[0122] (2) 7Y —=IAXAFITTZINRIEEEMOT ) =L (T ) =)L X
FILTTZIRIE M EYMDERK)
[0123] [{E11]

[PACH(ally)],
H P(f"ﬁﬁ) 3‘HBF4
1 KOt-Bu j‘f
+ 1y
Ph” > SO.Ph Ph—l doxams . Ph” > SOPh
2a 3a 80°C,12h 4aa

[0124] REE1 OmL OEEFAARRGHS ABFHERIC. MRIEHRFZNEL. BE
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[0125]

[0126]

[0127]

T E—MAVTEHEIEL, ZO%. ERISDEL. PILIVHRERE
L7ze JRWT, BIEBHSRABEEIC. 5. 5mg (0. O3mmo l) 7Y
RS L (1) 20 R¥4<w—, 17. 4mg (0. 0O6mmo |) O
fJtert—7FIKRAKRZULT S 7)FAKRL—K, 101Tmg (
0. 9mmo |) OAYILtert—JRhFIR, 0. 8mLODORAKIH
FHUETILIVIARTTMAT, BRT3O0O9E®R LA, TDE. 69,
6mg (0., 3mmo l) ORI TzZIINAINEKRY (2a) . 50ul
(0. 45mmo ) PI—KRV¥Y (3a). 0. 8mLDFRAKIAF
HUETZIIVRRTFTMAT, 80CT1 2HEEHR LA, RISREER
AL, 100wl QMBI TYEZILKBREMA =, RIDKE.
G/Ny RO Y ATINTHERBLE, ELT, IBWEZEB T FILThHiFL.
WRAERIE L, TO®R, MNMETELOS Y ASIVB-5FEBWELP
TLC (RARE BT FIL /~FHr /Uoonxsdr=1,9,/3 (
FIVEL) ) IC&Y. DT ZMAFILTZIIRIVEY (4 aa. BBERK
) B, NWEIE75. 5mgThHY., PUXRIEB2%TH 7%,
(7T AFILT IV RIVKRY Q)
'H NMR (600 MHz, CDCl,) & 5.29 (s, TH), 7.25-7.39 (m, 8H), 7.49-7.53
(m, 5H), 7.62 (d, J = 7.8 Hz, 2H).
13C NMR (150 MHz, CDCl)) & 76.4, 128.58, 128.61, 128.7, 129.0, 129.9,
132.9, 133.4, 138.2.
HRMS (FAB) m/z calcd for C,gH,s0,.SNa [M+Na]+: 331.0763, found 331.0767,
nNanvEy, NSUDLME, BAUF. BE (FILAVEETILIFY
R) ROAEDELRE, TRV I T ZZINRNEY (2a) IK/HT B/
AORVEVOHELEZZEZ T, FIRERKRICMIBE L ABEREZXR3ICRT,
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[3%3]
ﬁgmﬁ
and
X Case X
+ - i
PE™ "80Ph Pa=X soivent Ph™ "804Ph
2a !ﬁm;;'h, 12 h 4un
adry X #d cat. Higand base (oquiv) solvert  lemp.  dam /2a (% yiell)
1 Bt PdOAC), L1 LUOMBu(3) OPME 120°C  21% /<% FoYz
2 B PdOAC), L2 LOMBu(3) CPME 1209  16%/<i%
8 | [PdCifall}ly P(BUHBF, LIOMBa(2) OPME 120°C  <1%/91%
4 1 [PdCHalyl))y P(-Bu)yHBF, NaOtBu{?) CPME 120°C 63% / 25% L
§ | [PdClaliyll, P(BWyHBF, KOMBU(2) OPME 120°C  €8%/20%
& | [PdCliahyllle PCyyHBF, KOMBU{2) CPME 120°C  81%/15%
7 1 [PoCilaliyll, PMe(tBu)gHBF, KOtBu{2) CPME 120°C  60% /11% PCy,
8 i [PdCi{aliyiils SiPrGl KOt-Bu () CPME 120 7%C <1% /40% Pr r
9 1 [PdCialvil U KORBu{2) OPME 120°C  <1%/35%
1 | [PoCHaliyli) L2 KOtBu(2) CPME 120°C  <i%/100%
| [PdCHaly)p P(tBugHBF, KOMBu(3) OCOPME  80°C 67% 118% Pr
12 | [PdCialyl PCysHBF,  KOtBu{s) CPME 80°C 7% 1 68% L2
13 | [PdCHaly)l, P{*BWgHBF, KOrBu{3) ftoluene 80°C 82% 1 4%
14 | [PdOfaly)l, P{tBugHBF, KOMBu(S) diokane 80°C 88% /<1%

# Condiions: berizy] phenyl sulfone 2a (1.0 equiv), PEX (1.5 equiv), Pd cat, (10 %), ligand {20 %), soivent
(619 ), 12 h. # Visld was determined by GC analysis using dodecane as internal standerd,

[0128] ®3ICHEVWT. SIPr-HC K1, 3—EZ—- (2, 6—-Y14vY70O
EL7zZ)V) 4134V =060 REEKT %,

[0129] ®IEBI—FRVEY (3a) R/ XERVINTzZIANKY (2 a
) EfMDTAETL VR RET ) =X FILT DV ZIEVICKRA
BZLAMIRIE E BRRICAR L TUTICRT Y7 ) =LA FI 7 2L RILK
VER,

(4—APMFTT7x2Z)L) TzZNUNAFILTZILRILEY ((4-Methoxyphe
ny l)pheny lmethyl phenyl sulfone (4 ac) )

Purification by PTLC (EtOAc/hexane/CH,Cl,= 1:9:3).

68.6 mg, 68% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 3.76 (s, 3H), 5.25 (s, 1H), 6.83 (d, J = 8.
4 Hz, 2H), 7.29-7.30 (m, 3H), 7.35 (t, J = 7.8 Hz, 2H), 7.44 (d, J =

8.4 Hz, 2H), 7.49-7.52 (m, 3H), 7.62 (d, J = 7.8 Hz, 2H).

13C NMR (150 MHz, CDCl,) & 55.2, 75.8, 114.0, 124.7, 128.5, 128.57, 12
8.62, 128.9, 129.8, 131.2, 133.2, 133.4, 138.2, 159.8.

HRMS (FAB) m/z calcd for C,H,s0,SNa [M+Na]+: 361.0869, found 361.0872,
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(4—70707x2)) ZxZIAFINT T ZIJVRAIERY ((4-Fluorophen

yL)phenylmethyl phenyl sulfone (4 ae) )

Purification by preparative recycling HPLC.

45.0 mg, 46% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 5.28 (s, 1H), 7.01 (t, J = 8.4 Hz, 2H), 7.3

0-7.32 (m, 3H), 7.38 (t, J = 7.8 Hz, 2H), 7.49-7.54 (m, 5H), 7.62 (d,
J = 7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 75.6, 115.7 (d, J = 21.6 Hz), 128.7, 128.7,
128.8, 129.0, 129.8, 131.8 (d, J = 7.2 Hz), 132.8, 133.6, 138.0, 162
.9 (d, J = 251 Hz).

HRMS (FAB) m/z calcd for Ci¢H;s0.,FSNa [M+Nal*: 349. 0669, found 349. 0679
(4—AFNLTxZ)) ZxZIWAFLT T ZIVAIKRY ((4-Methylphenyl
)phenylmethyl phenyl sulfone (4 ba) )

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

79.9 mg, 83% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 2.31 (s, 3H), 5.26 (s, 1H), 7.12 (d, J = 7.

8 Hz, 2H), 7.29-7.30 (m, 3H), 7.36 (t, J = 7.2 Hz, 2H), 7.42 (d, J =

7.8 Hz, 2H), 7.49-7.52 (m, 3H), 7.62 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 21.1, 76.2, 128.5, 128.56, 128.61, 129.0, 1

29.4, 129.8, 129.9, 133.1, 133.4, 138.3, 138.6.

HRMS (FAB) m/z calcd for C,H;s0,.SNa [M+Nal+: 345.0920, found 345.0934,
= (A= AMFTT7zZI) AFILTzZIVAIIKRY (Di-(4-methoxyphen
yl)methyl phenyl sulfone (4 cc) )

Purification by preparative recycling HPLC.

83.2 mg, 75% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 3.76 (s, 6H), 5.21 (s, 1H), 6.83 (d, J = 8.

4 Hz, 4H), 7.36 (t, J =7.2 Hz, 2H), 7.43 (d, J = 8.4 Hz, 4H), 7.50 (
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t, J =7.2Hz, 1H), 7.62 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 55.2, 75.1, 114.0, 125.0, 128.6, 128.9, 131

.1, 133.3, 138.4, 159.7.

HRMS (FAB) m/z calcd for C,H,0,SNa [M+Nal+: 391.0975, found 391.0981,
(4—RUINFFITIZN) (B=AMFTTzZN) XFLTZ)

A2 )R> ((4-Benzyloxyphenyl) (4-methoxyphenyl)methyl phenyl sulfone (
4dc))

Purification by preparative recycling HPLC.

87.3 mg, 66% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 3.76 (s, 3H), 5.03 (s, 2H) 5.20 (s, 1H), 6.

83 (d, J =9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H), 7.30-7.43 (m, 11H),
7.49 (t, J =7.8 Hz, 1H), 7.61 (d, J = 7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 55.2, 69.9, 75.2, 114,0, 114.9, 124,9, 125,

2, 127.4, 128.0, 128.6, 128.9, 131.10, 131.13, 133.3, 136.6, 138.3, 1

58.9, 159.7.

HRMS (FAB) m/z calcd for CyH,0,SNa [M+Nalt: 467.1293, found 467.1300,
(4—o0407x2)b) (A—AFLTTZ)) AFILVTIZIWNRIERY
((4-F luoropheny ) (4-methy lphenyl)methyl phenyl sulfone (4 e b) )

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

79.4 mg, 78% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 2.32 (s, 3H), 5.24 (s, 1H), 6.98-7.01 (m, 2

H), 7.13 (d, J = 7.2 Hz, 2H), 7.37-7.39 (m, 4H), 7.48-7.54 (m, 3H), 7

.62 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCly) & 21.1, 75.3, 115,7 (d, J = 21.6 Hz), 128.7,
128.9, 129.0, 129.5, 129.6, 129.7, 131.7 (d, J = 8.7 Hz), 133.6, 138.
1, 138.8, 162.8 (d, J = 238 Hz).

HRMS (FAB) m/z calcd for CyH,;0,SFNa [M+Nal*: 363. 0825, found 363. 0839

(o)
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72z (A—RMYTNFBRXAFNT V) AFIVLT =V AIERY (Phe

nyl(4-trifluoromethylphenyl)methyl phenyl sulfone (4 f a) )

Reaction was conducted at 60°C., Purification by PTLC (EtOAc/hexane/CH,

Cl=1:9.3).

97.4 mg, 86% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.36 (s, 1H), 7.29-7.32 (m, 3H), 7.37 (t, J
= 7.2 Hz, 2H), 7.47-7.48 (m, 2H), 7.53 (t, J = 7.2 Hz, 1H), 7.59 (d,
J=7.8Hz, 2H), 7.63 (d, J = 7.8 Hz, 2H), 7.71 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 75.9, 123.8 (q, J = 274 Hz), 125.6 (br.d, J
= 4,2 Hz), 128.8, 128.9, 128.96, 128.99, 129.8, 130.3, 130.8 (q, J =
33 Hz), 132,2, 133.8, 136.9, 137.8.

HRMS (FAB) m/z calcd for CyHis0,F;SNa [M+Nal*: 399. 0637, found 399. 0647

VA=A AXFILTIZN) AFLTZNRANKY Di-(4-tri

fluoromethylphenyl)methyl phenyl sulfone (4 f f) )

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

62.4 mg, 47% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.44 (s, 1H), 7.40 (t, J = 7.8 Hz, 2H), 7.5

5-7.60 (m, 5H), 7.63-7.66 (m, 6H).

3C NMR (150 MHz, CDCl,) & 75.2, 123.7 (q, J = 274 Hz), 125,8 (br.d, J
= 4,4 Hz), 128.9, 129.0, 130.2, 131.1 (q, J = 31.7 Hz), 134.2, 136.2

, 137.4,

HRMS (FAB) m/z calcd for C,H,,0,SFsNa [M+Nal*: 467.0516, found 467.0509
(1=FT7FN) Z2ZUNAFIT =LK ((1-Naphthy L) pheny Lmet

hyl phenyl sulfone (4 ga) )

Reaction time was 12h. Purification by PTLC (EtOAc/hexane/CH,Cl,= 1:9:

3).
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85.4 mg, 79% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 6.22 (s, 1H), 7.26-7.27 (m, 3H), 7.30 (t, J
= 7.8 Hz, 2H), 7.31-7.41 (m, 2H), 7.45 (dt, J = 7.2, 1.2 Hz, 1H), 7.
49-7,50 (m, 2H), 7.57 (t, J = 7.8 Hz, 1H), 7.64 (dd, J = 8.4, 1.2 Hg,
2H), 7.79-7.83 (m, 3H), 8.48 (d, J = 7.2 Hz, 1H).

3C NMR (150 MHz, CDCly) & 70.7, 121.9, 125.3, 125.6, 126.7, 127.3, 12
8.55, 128.61, 128,64, 128.95, 129.03, 129.1, 129.2, 130.3, 131.4, 133
.0, 133.5, 133.9, 138.4,

HRMS (FAB) m/z calcd for CyHis0.SNa [M+Nalt: 381.0920, found 381.0916,

T2 (3—FI=)) AFILT7z=)AI)LEKRY (Phenyl(3-thienyl)meth
yl phenyl sulfone (4 ha) )

Purification by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

39.5 mg, 42% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.44 (s, 1H), 7.29-7.31 (m, 5H), 7.36 (t, J
= 7.8 Hz, 2H), 7.41 (s, 1H), 7.44-7.45 (m, 2H), 7.51 (t, J = 7.8 Hz,
H), 7.59 (d, J = 7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 72.3, 126.0, 126.1, 128,55, 128.57, 128.60,
128.8, 128.9, 130.1, 132.42, 132,44, 133.5, 137.8.

HRMS (FAB) m/z calcd for Ci;H,,0.S,Na [M+Nal*: 337.0327, found 337.0329

T (3=—FI=ZN) AFILTzZIRIKY (Di-(3-thienyl)methyl phenyl
sulfone (4 hh) )

3 equivalents of Ar2l were used. Reaction was conducted at 120°C. Puri
fication by PTLC (EtOAc/hexane/CH,Cl, = 1:9:3).

28.9 mg, 30% isolated yield; pale yellow solid.

'H NMR (600 MHz, CDCl;) & 5.59 (s, 1H), 7.25-7.26 (m, 2H), 7.30-7.31

(m, 4H), 7.38 (dt, J = 7.2, 1.2 Hz, 2H), 7.53 (dt, J = 7.2, 1.2 Hz, 1
H), 7.58 (dd, J = 7.2, 1.2 Hz, 2H).
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3C NMR (150 MHz, CDCl,) & 67.8, 126.1, 126.4, 128.5, 128.6, 128.9, 13
2.3, 133.5, 137.6.
HRMS (FAB) m/z calcd for C;;H,,0,S;Na [M+Nalt: 342.9892, found 342, 9899
[0130] &f. I—RKRRVEVILBIFZIVREFEMRONATVRFICEZLT.
AiEE (T2 (2) ) EAFRICAEB LEBREFRSICTRT,
[0131] [3R4]

Entry A O GCILE (%)
1 ERvE 3 86
2 WRFEF 8
3 BREET 30

[0132] (3) ST Y—IAFILITTZINRIEAEDOT )= (M) TFY) —
WAZ IEEMDERK)
[0133] [1k12]

TSP
Ph NaOH Ph
. —B
Ph™ "SOFh PTI=BOHI, dioxane/Hg0 > pn /i\P‘TO'
4an 5b 120°C,12h Baab

[0134] MWERE1 OmLOBHATREALTS ABHNIC. BMKERTENEL. BT
T, E— ROV TEBEIEL, 20K BRICSEL. 7T VHRERHE
L7ze JRWT, BIEBHSRABEEIC. 6. 5mg (0. 0O3mmo |) @7 )
WIS <Y 4 (1) 20 R¥4<—. 12, 8mg (0. 0O3mmo )
D1, 3—EZX— (2, 6=24vy7OEELTIZIN) AXFV YLD
OYRKR (SIPr-HCI1). O. 75mLOBKIAFHY. 0. 9mL
(0. 9mmo 1) O1MKEIEF NI DLKBRETIIVIRFTMX
T, EBRT30ONHE#HLE, D%, 92, 4mg (0. 3mmo |) OV
TJIZNWNAFLTZZNANKY (daa), 81, 6mg (0, 6mmo
1) ®p—btYIAROVEE (5b) ., O. 75mLOBRKIAFHVETIL
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TIVKRFMAT, 120CT1 2EREER L, REZREZERICHALK
%, BNy ROV Y ATV TREBLE, ZLT, ABYZEEITFILT
WL, BRERMELE, TOR, MIAMEIZEMOY Y ASIB-5F%
AWEPTLC (BRBE : ~AF:HY) L&Y, (4—XFNL7zZ)) ¥
JxZ Ay Y (BBER) 287k, IXEIX65. 8mgThHY., INZEIL8
5%Tdh o7z,
[0135] ((A=—AFNT7xTZI)V) DT7TZILAS VDY)
H NMR (600 MHz, CDCl;) & 2.32 (s, 3H), 5.51 (s, 1H), 7.00 (d, J = 7.
8 Hz, 2H), 7.09 (d, J = 7.8 Hz, 2H), 7.11 (d, J = 7.8 Hz, 4H), 7.20 (
t, J =7.8 Hz, 2H), 7.27 (t, J = 7.8 Hz, 4H).
15C NMR (150 MHz, CDCl;) & 21.0, 56.4, 126.2, 128.2, 129.0, 129.3, 129
.4, 135.8, 140.9, 144.1.
HRMS (DART) m/z calcd for Cy,H; [M-H]+: 257.1330, found 257.1333,
[0136] EohIF. IRERVBEDREEZZL AT, A& RARKRICUEL ERERS
ICR9 s

[0137]
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[55]
[PdCHaliyh],
Ph o I
+ [ o oo
Ph” sopn T PTOITBOH: T Ph " pTol
4an 5b 120 °C,12 h Saab

entry  lfigand (%) Base Sovent  6aab (% yield)®

1 PPhg (20} LiOt-Bu dioxans <1%

2 XPhos (20) LiOt-Bu dioxane <1%

83 P@BupMBF,(20) LIO+Bu dioxane <1%

4 dppe {10) LiO-Bu dioxane <1%

5 dppf {10} LiOt-Bu dioxans <1%

8 2,24bpy (10} LiO-Bu dioxane <1%

7 SIPr-HCI (10) LIO+Bu dioxane 48%

8 SIPrHCL (10) KgPQ, dioxane 46%

8 MesHOI (10} | KgPO, dioxane 23%

10 ICyHBF, {10) KaPO, dioxans 8%

! SIPr-HCI {10) NaOH  dioxane/H,0=10/3 69%
12°¢ SIPrHCI{10) NaOH dioxane/H,0=5/3 93%
1364 SIPr-HCI(10) NaOH dioxane/H0=5/3  92% (85%)*
140¢ PEPPSI-IPr NaOH  dioxane/M,0=5/3 91%

154! SIPrHCI(10) NaQH  dioxane/H,0=5/3 93%

« Conditions: diphenyimethyl phenyl sulfone 4aa (1 equiv), p-iolylboronic acid
5h (3 equiv), [PdCi{allyl)]e (10 %), Ligand, Base (2 equiv}, solvent (0.1 M), 120
°C, 12 h, ¥ Yield was determined by GC analysis using dodecane as internal
standard. ¢ Concentration is 0,13 M. ¢ 2 equivalents of 5b were usad. @ isolated
yield given in parentheses. f 2 squivalents of the pinacol ester of p-tolylboronic
acid was used,

[0138] HKRMLKRT 1V (—F - ZERRA7 4 VEAMAF) RUOT I VEAMAF
EFLWERMG6aabasSxAN >k (RS, entries 1-6)

[0139] —A. BAAFELT. 1, 3—EZX— (2, 6—=y4q4vy oLz
) A= —2—YFY (SIPr). 1, 3=IASFILAIFY
—=2—-q4YF> (IMes). 1, 3=I2oO0-FINAI5FV—)L—
2—4)F7Y (1 Cy) FORBREBRBXNDIAVELMF (NHC) B
FEEAWSDE, BELWVWERYO6 a a b BES N7 (entries 7-13), F7/=.
PEPPS | ™— | P rfif# (sigma-Aldricht, & : [1, 3—ER (2
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[0140]

, 6—4VT7OELTIZN) AXF/-—-2—4YFTV] (3—0O
Oy D) RNSTDL (1) 70 R) OLI2BHIOPd—-NHCE
FEELORGHEERLE (RS5, entry 14) . p— MY KROVEE (5b
) ODEFI—IWIZZATILBEFLWVWERYOE a a b ZFIRETEZ L (kD
. entry 15) .
BIEEY 7T ZIAFLNTIZINRANKRY (4daa) R/ XiFp—~JI
ROVEE (5b) ZMOYT ) —IAFILIT = ZNEKEY KRG/ XIET )
— RO VERICKA 2 AMIFIRR EARICAE L TUTIKRY M) 7Y =
XY VB,
N2 xz=Z)L X4 (Triphenylmethane (6 a aa) )
Purification by PTLC (hexane).
66.0 mg, 90% isolated yield; white solid.
'H NMR (600 MHz, CDCl;) & 5.54 (s, 1H), 7.11 (d, J = 7.8 Hz, 6H), 7.1
9 (t, J =7.8Hz, 3H), 7.26 (t, J = 7.8 Hz, 6H).
3C NMR (150 MHz, CDCl;) & 56.8, 126.3, 128.3, 129.4, 143.9.
HRMS (DART) m/z calcd for CigHis [M-H]*: 243.1174, found243.1168,
(4—APMXx2T7xz=)) D7) AF Y ((4-Methoxypheny l)dipheny lme
thane (6aac) )
Purification by preparative recycling HPLC.
75.6 mg, 92% isolated yield; colorless oil.
'H NMR (600 MHz, CDCl;) & 3.75 (s, 3H), 5.49 (s, 1H), 6.81 (d, J = 8.
4 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 7.2 Hz, 4H), 7.19 (
t, J =7.2Hz, 2H), 7.26 (t, J = 7.2 Hz, 4H).
3C NMR (150MHz, CDCl;) & 55.2, 56.0, 113.6, 126.2, 128.2, 129.3, 130.
3, 136.1, 144,2, 158.0,
HRMS (DART) m/z caled for CuHi;0 [M-H]*: 273.1279, found273.1277,

[4— (N, N=UXFITI/) 7z=0] 972 *x8 > ([4-(N,N-D

imethy lamino)phenyl]diphenylmethane (6 aa i) )
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20:1).

Purification by PTLC (hexane:EtQOAc

76.0mg, 88% isolated yield; pale yellow solid.

'H NMR (600 MHz, CDCl;) & 2.89 (s, 6H), 5.45 (s, 1H), 6.65 (d, J = 9.

0 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 7.12 (d, J = 7.8 Hz, 4H), 7.17 (

t, J =7.8Hz, 2H), 7.25 (t, J = 7.8 Hz, 4H).

3C NMR (150 MHz, CDCl;) & 40.6, 55.9, 112,5, 126.0, 128.1, 129.4, 130

.0, 131.9, 144,7, 149.0.

HRMS (DART) m/z calcd for C,H,N [M-H]*: 286. 1596, found 286. 1592,
(4—7)0707x2)b) YT7x=)b A4 ((4-Fluorophenyl)dipheny Lmet

hane (6aae) )

Purification by PTLC (hexane).

69.9 mg, 89% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.52 (s, 1H), 6.95 (t, J = 8.4 Hz, 2H), 7.0

4-7.07 (m, 2H), 7.08 (d, J = 7.2 Hz, 4H), 7.21 (t, J = 7,2 Hz, 2H), 7
27 (t, J =7.2 Hz, 4H),

3C NMR (150 MHz, CDCl;) & 56.0, 115.1 (d, J = 21.6 Hz), 126.4, 128.4,
129.3, 130.8 (d, J = 8.7 Hz), 139.6 (d, J = 2,9 Hz), 143.7, 161.4 (d

, J =245 Hz),

HRMS (DART) m/z calcd for CH,F [M-H]*: 261.1080, found 261. 1081,
7z [4— (M)A AFIN) Txz=)] X4 (Diphenyl[4-(t
rifluoromethyl)phenylImethane (6 aa f) )

Reaction was conducted at 150°C. Purification by PTLC (hexane).

77.3 mg, 83% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl;) & 5.59 (s, 1H), 7.09 (d, J = 7.2 Hz, 4H), 7.1
9-7.30 (m, 8H), 7.52 (d, J = 7.2 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 56.6, 124.3 (q, J = 272 Hz), 125.2 (br.d, J
= 3.2 Hz), 126.7, 128.5, 128.6 (q, J = 31.7 Hz), 129.4, 129.8, 142.9
, 148.0,
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HRMS (DART) m/z calcd for ChHyF, [M-H1+*: 311.1048, found 3111046,

7z [4— (MUXFLIYIL) 72x=)b] A& > (Diphenyl[4-(tri

methylsilyl)phenyl]lmethane (6 aa j) )

Purification by PTLC (hexane).

76.1 mg, 80% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl;) & 0.24 (s, 9H), 5.52 (s, 1H), 7.09-7.12 (m, 6

H), 7.18 (t, J =7.2 Hz, 2H), 7.26 (t, J = 7.2 Hz, 4H), 7.43 (d, J =

7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & -1.1, 56.9, 126.3, 128.3, 128.8, 129.5, 133

.4, 138.0, 143.8, 144.4,

HRMS (DART) m/z calecd for C,H,Si [M-H]+: 315,1569, found315.1572,
(4=THEFNT7x=I) PT7x2)bAF Y ((4-Acetylphenyl)dipheny lmet

hane (6 aak) )

Purification by PTLC (hexane:EtOAc = 5:1).

70.2 mg, 82% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl;) & 2.56 (s, 3H), 5.59 (s, 1H), 7.09 (d, J =7,

8 Hz, 4H), 7.21-7.23 (m, 4H), 7.29 (t, J = 7.8 Hz, 4H), 7.87 (d, J =

7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 26.5, 56.7, 126.6, 128.4, 128.4, 129.3, 129

.6, 135,3, 142,9, 149.5, 197.7.

HRMS (DART) m/z calcd for CyH,,0 [M-H]*: 285.1279, found 285. 1280,
(2=AFIT7x=)V) V7= AH > ((2-Methylphenyl)dipheny lmetha

ne (Baal))

PEPPSI-IPr (10%) was used as a catalyst. Reaction was conducted at 15

0°C. Purification by PTLC (hexane).

46.1 mg, 60% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 2.21 (s, 3H), 5.67 (s, 1H), 6.81 (d, J = 7.

8 Hz, 1H), 7,05 (d, J = 7.8 Hz, 4H), 7.08-7.16 (m, 3H), 7.20 (t, J =
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7.2 Hz, 2H), 7.26 (t, J = 7.2 Hz, 4H).

3C NMR (150 MHz, CDCl,) & 19.9, 53.5, 125.7, 126.2, 126.4, 128.3, 129
.4, 129.6, 130.4, 136.6, 142.3, 143.4,

HRMS (DART) m/z calcd for Cy,H,; [M-H]*: 257.1330, found 257.1327,
7z (3—FT=J)) A4 (Diphenyl(3-thienyl)methane (6 a a
h) )

Reaction was conducted at 150°C. Purification by PTLC (hexane).

52.6 mg, 71% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.50 (s, 1H), 6.72-6.73 (m, 1H), 6.87 (d, J
= 4,8 Hz, 1H), 7.15 (d, J = 7.8 Hz, 4H), 7.21 (t, J = 7.8 Hz, 2H), 7
.25 (dd, J =4.8, 3.0 Hz, 1H), 7.29 (d, J = 7.8 Hz, 4H).

3C NMR (150 MHz, CDCl;) & 52.6, 122,7, 125.5, 126.4, 128.3, 128.7, 12
9.0, 143.8, 144.9,

HRMS (DART) m/z calcd for C;HsS [M-H]*: 249.0738, found 249. 0733,
(3=7Y)) ¥7z=)I A% ((3-Furyl)diphenylmethane (6 a am)

)

Reaction was conducted at 150°C. Purification by PTLC (hexane).

36.7 mg, 52% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 5.26 (s, 1H), 6.22 (s, 1H), 6.94 (s, 1H), 7
.19-7.21 (m, 6H), 7.27-7.29 (m, 4H), 7.38 (s, 1H).

3C NMR (150 MHz, CDCl,) & 48.1, 111.4, 126.5, 128.3, 128.4, 128.7, 14
1.0, 143.1, 143.5.

HRMS (DART) m/z calcd for Ci;H,;0 [M-H]*: 233.0966, found 233. 0966,
7z (3—EYIII) A4 (Diphenyl(3-pyridyl)methane (6 a a
n) )

Reaction was conducted at 150°C. Purification by PTLC (CH,Cl,, then he
xane: EtOAc = 5:1),

33.3 mg, 45% isolated yield; white solid.
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'H NMR (600 MHz, CDCl,) & 5.56 (s, 1H), 7.11 (d, J = 7.2 Hz, 4H), 7.2

0-7.25 (m, 3H), 7.30 (t, J =7.2 Hz, 4H), 7.40 (d, J = 7.8 Hz, 1H), 8

448,47 (m, 2H).

3C NMR (150 MHz, CDCl;) & 54.3, 123.2, 126.7, 128.5, 129.3, 136.6, 13

9.3, 142.7, 147.7, 150.8.

HRMS (DART) m/z calcd for CigH N [M+H]*: 246. 1283, found 246. 1281,
(A=A RFoT7xZ)) (A—AFLTTZI) TxZ)bAF Y ((4-Neth

oxyphenyl) (4-methy lphenyl)phenylmethane (6 ac b) )

Purification by PTLC (hexane).

75.7 mg, 87% isolated yield; white solid.

'H NMR (600 MHz, CDCl;) & 2.30 (s, 3H), 3.75 (s, 3H), 5.45 (s, 1H), 6

.81 (d, J = 8.4 Hz, 2H), 6.99 (d, J = 7.8 Hz, 2H), 7.01 (d, J = 8.4 H

z, 2H), 7.08 (d, J = 7.8 Hz, 2H), 7.10 (d, J = 7.2 Hz, 2H), 7.18 (t,

J=7.2Hz, H), 7.25 (t, J = 7.2 Hz, TH).

3C NMR (150 MHz, CDCl;) & 21.0, 55.2, 55.6, 113.6, 126.1, 128.2, 129,

0, 129.2, 129.3, 130.3, 135.7, 136.3, 141.3, 144,4, 157.9,

HRMS (DART) m/z calcd for C,H,0 [M-H]*: 287.1436, found 287.1428,
(4—7707x2)) (2—=AFNT7xZ)) 7xZ)bAF Y ((4-Fluo
rophenyl) (2-methy lphenyl)phenylmethane (6 ae |) )

Purification by PTLC (hexane).

55.4 mg, 67% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl,) & 2.92 (s, 1H), 5.64 (s, 1H), 6.78 (d, J = 7.

8 Hz, 1H), 6.95 (t, J = 8.4 Hz, 2H), 6.99-7.01 (m, 2H), 7.03 (d, J

[

7.2 Hz, 2H), 7.09 (t, J = 7.2 Hz, TH), 7.12-7.16 (m, 2H), 7.20 (t,
= 7.2 Hz, TH), 7.27 (t, J = 7.2 Hz, 2H).

136 NMR (150 MHz, CDCl) & 19.8, 52.7, 115.1 (d, J = 20.3 Hz), 125.8,
126.4, 126.5, 128.4, 129.3, 129.5, 130.5, 131.0 (d, J = 7.2 Hz), 136.

5, 139.1 (d, J = 2.9 Hz), 142.1, 143.2, 161.4 (d, J = 245 Hz).
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HRMS (DART) m/z calcd for CyH,F [M-H]*: 275.1236, found275. 1244,
(4=TF7EFNL7xZ)) (4—AFLT7zZ)) 72X ((4-Acet
y Lpheny L) (4-methy Lpheny l)pheny lmethane (6 b a k) )

Purification by PTLC (hexane:EtQ0Ac = 5:1).

75.3 mg, 84% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl;) & 2.31 (s, 3H), 2.55 (s, 3H), 5.55 (s, 1H), 6

.98 (d, J =7.8 Hz, 2H), 7.09 (d, J = 7.2 Hz, 2H), 7.10 (d, J =7.2 H

z, 2H), 7.20-7.22 (m, 3H), 7.28 (t, J = 7.8 Hz, 2H), 7.86 (d, J = 7.8
Hz, 2H).

3C NMR (150 MHz, CDCl;) & 21.0, 26.5, 56.4, 126.5, 128.35, 128.38, 12

9.1, 129.2, 129.3, 129.6, 135.2, 136.1, 139.9, 143.1, 149.7, 197.7.

HRMS (DART) m/z calcd for CpH,0 [M-HJ]*: 299,1436, found 299, 1429,
RJR (4—AKFTT7z=)L) AH Y (Tris(4-methoxyphenyl)methane (
6ccc))

Purification by preparative recycling HPLC.

94.7 mg, 94% isolated yield; pale yellow oil.

'H NMR (600 MHz, CDCl;) & 3.76 (s, 9H), 5.39 (s, 1H), 6.81 (d, J = 7.

2 Hz, 6H), 7.00 (d, J = 7.2 Hz, 6H).

3C NMR (150 MHz, CDCl;) & 54.3, 55.1, 113.5, 130.1, 136.7, 157.8.

HEMS (DART) m/z calcd for C,H, 0, [M-H]*: 333.1491, found 333. 1496,
(4=2)x07zxz=2)b) (=X bFTT7xZ)) (A—XFLTzZ)

) X4 > ((4-Fluorophenyl) (4-methoxyphenyl) (4-methy lphenyl)methane (
6ebc))

Purification by PTLC (hexane).

77.7 mg, 85% isolated yield; colorless oil.

'H NMR (600 MHz, CDCl;) & 2.31 (s, 3H), 3.76 (s, 3H), 5.43 (s, 1H), 6

.81 (d, J = 7.8 Hz, 2H), 6.92-7.00 (m, 6H), 7.03-7.06 (m, 2H), 7.08 (

d, J =7.8 Hz, 2H).
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3C NMR (150 MHz, CDCl;) & 21.0, 54.8, 55.2, 113.7, 115.0 (d, J = 20.3
Hz), 129.0, 129.1, 130.2, 130.7 (d, J = 8.6 Hz), 135.9, 136.1, 140.2
(d, J = 2.9 Hz), 141.1, 158.0, 161.3 (d, J = 246 Hz).

HRMS (DART) m/z calcd for CyHFO [M-H]*: 305.1341, found 305.1347,
[4— (N, N=UXFJITI/) 7z=)0] 72220 (4— K770

XFIT7xz=I)) X4 ([4-(N,N-Dimethylamino)phenyl]phenyl(4-trifluo

romethy lphenyl)methane (6 f a i) )

Purification by preparative recycling HPLC.

62.4 mg, 59% isolated yield; pale yellow oil.

'H NMR (600 MHz, CDCl;) & 2.91 (s, 6H), 5.49 (s, 1H), 6.67 (d, J = 8.

4 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 7.8 Hz, 2H), 7.19-7

.24 (m, 3H), 7.28 (t, J = 7.8 Hz, 2H), 7.51 (d, J = 7.8 Hz, 2H).

3C NMR (150 MHz, CDCl;) & 40.5, 55.7, 112,5, 124,3 (q, J = 272 Hz), 1

25.1 (q, J = 4.4 Hz), 126.4, 128.3 (q, J = 31.7 Hz), 128.4, 129.3, 12

9.7, 129.9, 130.8, 143.7, 148.9, 149.2,

HRMS (DART) m/z calcd for C,HgFsN [M-H]*: 354, 1470, found 354, 1470,
R)R (A—=BMY)ZNAQAFILTZZIN) A9 (Tris(4-trifluoromethy
lphenyl)methane (6 f f f) )

Purification by preparative recycling HPLC.

113.6 mg, 84% isolated yield; white solid.

'H NMR (600 MHz, CDCl,) & 5.71 (s, 1H), 7.21 (d, J = 7.2 Hz, 6H), 7.5

9 (d, J =7.2 Hz, 6H).

3C NMR (150 MHz, CDCly) & 56.2, 124,0 (q, J = 274 Hz), 125.7 (br.d, J
= 4,4 Hz), 129.5 (q, J = 33 Hz), 129.7, 146.0,

HRMS (DART) m/z calcd for CyH,F, [M-H1+: 447.0795, found 447.0790,
(A=XFN7z=)) (1—=FTFI) Zx=)LAF > ((4-Methylphenyl

) (1-naphthy l)phenylmethane (6 gab) )

Purification by PTLC (hexane)
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53.5 mg, 58% isolated yield; white solid.
'H NMR (600 MHz, CDCl;) & 2.30 (s, 3H), 6.23 (s, 1H), 6.94 (d, J =7,
2 Hz, 1H), 6.99 (d, J = 7.8 Hz, 2H), 7.07 (d, J = 7.2 Hz, 2H), 7.10 (
d, J =7.2Hz, 2H), 7.18-7.20 (m, 1H), 7.25 (t, J

7.8 Hz, 2H), 7.32
-7.42 (m, 3H), 7.72 (d, J = 8.4 Hz, 1H), 7.83 (d,

[
1l

8.4 Hz, 1H), 7.
98 (d, J = 8.4 Hz, 1H).
3C NMR (150 MHz, CDCl;) & 21.0, 52.7, 124,3, 125.2, 125.4, 126.0, 126
.3, 127.2, 127.5, 128.3, 128.7, 129.1, 129.5, 129.6, 131.9, 133.9, 13
5.8, 140.1, 140.7, 144.0.
HEMS (DART) m/z calcd for C,Hg [M-H]*: 307.1487, found 307. 1483,
7= (3=EUDI) (3=FI=)) A& (Phenyl(3-pyridyl)(3-t
hlenyl)methane (6 han) )
Purification by PTLC (CH.CL,).
53.5 mg, 58% isolated yield; white solid.
'H NMR (600 MHz, CDCl;) & 5.52 (s, 1H), 6.74 (br.s, 1H), 6.86 (d, J =
4,8 Hz, 1H), 7.14 (d, J = 7.2 Hz, 2H), 7.21-7.25 (m, 2H), 7.30-7.32
(m, 3H), 7.44 (d, J = 7.8 Hz, 1H), 8.48 (br.s, 2H).
3C NMR (150 MHz, CDCl;) & 50.1, 123.0, 123.3, 126.0, 126.8, 128.3, 12
8.6, 128.8, 136.3, 139.3, 142.5, 143.6, 147.8, 150.3.
HRMS (DART) m/z calcd for C;H,NS [M+H]*: 252, 0847, found 252. 0846,
RJR (3—FxT=J)) X&2 (Tris(3-thlenyl)methane (6 h h h) )
Purification by PTLC (hexane).
71.2 mg, 90% isolated yield; white solid.
'H NMR (600 MHz, CDCl;) & 5.56 (s, 1H), 6.84 (dd, J = 3.0, 1.2 Hz, 3H
), 6.91 (dd, J = 4.8, 1.2 Hz, 3H), 7.23 (dd, J = 4.8, 3.0 Hz, 2H).
3C NMR (150 MHz, CDCl,;) & 43.5, 121.9, 125.5, 128.2, 144.5,
HRMS (DART) m/z calcd for C5HeS; [M-HI*: 260.9866, found 260.9861,
[0141] &/, 7U—LROVEBELEMICHITZTY —LVEORBEEEZ T, R
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(IR (3) ) EEARICMWEBLAEERZKR6IIRT,
[0142] [5R6]

Entry 7Y — L EORH G CIE (%)
1 Y2 " 92
2 4~ hMUnE 88
3 4—FA M7 z=ng 83

[0143] (=R 2] mEER (7) OEK
[0144] [1613]

OMs 1) eonHC| £ ASOM
BfOH): B Gl o  HOt
satz sauiv) 8,00,
L ——— ciom
800 doronin b B0
4de 120 °C, 12 h

[0145] WBEE1OmLOBHATREMRLTS ZAEHRNIC. MKERTENEL. BRE
T E—MAVTEHEIEL, ZO%. ERISDEL. PILIVHRERE
Lo JRWT, BIEEHSAEEIC, 127. 2mg (0. 3mmo ) o (
4-—NRUINFFTTzZI) (4—XAMF2T7zZ)) AFILTIZIIR
IRy (4dc) ., 133mg (0. 6mmo ) ®9—TJxFY L VR
OVvEe (50)., 20. 4mg (0. O3mmo ) MPEPPS | TM— |
P rfif# (sigma-Aldrichtt, BI& : [1, 3—EX (2, 6—-Yq4v 7O
WI7IZ)) A2V ——2—4)Fv] (3=700EYDIL) KR35
o4 (II) ¥ R), 0. 75mLOBKIAFH>, 0. 9mL (O

O9mmo |) @ 1MKEIEF ) DLKBRETII VIR FMA T, 1
20CT1 2REIRIHE Le, RIBDREZERISHAN L RISEZ, "/Sy FOY
VATNTERLE, ZLT IBYWEFBIFILTHREL. BREZREL
foo TDHR, MAMETELOS Y HSIB-6FEZHAVELTLC (BFER
WoAFHY BBIFIL=10/1) L&Y, (4—RUILAFFPTx
=) (A—=XbFPT7xzZ)) (9—TxFVhRJIL) X2 (6dco
) (HBERK) 28k, N8IZ129. OmgTHY., WEIFZI0%TH>
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[0146]

[0147]

[0148]

720

((4—RVIUNAFTIZII) (—XAMF2T7xzZ)) (9—Tzx
T MUY X5 OHE)

H NMR (600 MHz, CDCl,) & 3.77 (s, 3H), 5.02 (s, 2H), 6.15 (s, 1H), 6
.82 (d, J =9.0 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.4 H
z, 2H), 7.16 (s, 1H), 7.31 (t, J = 7.2 Hz, 1H), 7.37 (t, J = 7.8 Hz,
2H), 7.42 (d, J = 7.2 Hz, 2H), 7.47-7.53 (m, 2H), 7.58-7.60 (m, 2H),
7.67 (d, J = 8.4 Hz, 1H), 8.03 (d, J = 7.8 Hz, 1H), 8.65 (d, J = 8.4
Hz, 1H), 8.71 (d, J = 8.4 Hz, 1H).

3C NMR (150 MHz, CDCl;) & 51.8, 55.2, 70.0, 113.8, 114.7, 122.3, 123,
0, 125.2, 126.1, 126.4, 126.5, 126.6, 127.6, 127.9, 128.4, 128.6, 128
.7, 129.8, 130.57, 130.59, 130.8, 131.2, 131.5, 135.9, 136.2, 137.1,
138.8, 157.4, 158.1.

HRMS (DART) m/z calcd for CsH,;0, [M-HI*: 479.2011, found 479.2010,

WEE1 OmL OBEMAAEERA S ABFHR/NIC, MKERTENEL. 7L
JVHREWm Lk, RWT, RIECHZAEERIC. 30mg (0, 062m
mol) M (4—RYINAFTT7zZI) (A—XFF2T7xzZ)) (9
—J7xFVbMYN) A4 (6dco) ., 450ulLpr/O00T49 %7
WIVERT. ERTMAT, BEW%E. 1. 35mLOEEE450ul
DREBKBBROEESAETHER L, BEWE80CTRIGNKRT T2
T (MO6BFMA) HER L, RBEMERRIAE L. 5mLOKTHFRL, 5
mLOY 00X 45 > T3EME L, HMEREELE, MEBFMN)DULLE
TEREL., BETTREELEBZEL. MRV IILAETHIET =/ —IiLEW
(BEBRY) %2187k,

WEE1 OmLOBEHATRERHS ZBHENIC. BMKIERTENAL., RE
T, E— ROV TEBEIEL, 20K BRICSEL. 7T VHRERHE
L7ze JRWT, BISEHTSRAEZEIIC. 18, Omg (0. 124mmo 1) O
2—-00-N, N=IYAFILIFLTIV -EEIE 101mg (0. 3
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[0149]

12mmo | ) ORBEEY DL, RURIIETELONLET =/ —ILiLEY
DOFAKDME (1. 5mL) BRETZILIVIRTFMAT, 50CT1 28
BigH L, BEMWEZ3mLOKTHRL., 5 mLOFEETFIL T 3O
L7, #HERE=EDLE, MBF M) UVLLETREL, BETTREEZEZEEL
oo TDHK, MAMEISRHOL Y AFIB-EFZRAVWELPTLC (BH
B EBIFIL NI FLTIV=201) &Y., RES (7)
(Talyor, B. L. H.; Harris, M. R.; Jarvo, E. R. Angew. Chem. Int. Ed.
2012, 51, 7790; Shagufta, Srivastava, A. K.; Sharma, R.; Mishra, R.;
Balapure, A. K.; Murthy, P. S. R.; Panda, G. Bloorg. Med. Chem. 2006
, 14, 1497)  CREEMIRY) 2Bk, RERK25. 1mgThHY., 2T#
DNEIE8 T%TH > 7=,
(A (7) OtE)
'H NMR (600 MHz, CDCl;) & 2.33 (s, 6H), 2.72 (t, J = 6.0 Hz, 2H), 3.7
8 (s, 3H), 4.04 (t, J =6.0 Hz, 2H), 6.14 (s, 1H), 6.82 (d, J = 9.0 H
z, 2H), 6.84 (d, J = 9.0 Hz, 2H), 7.05 (apparent t, J = 7.8 Hz, 4H),
7.15 (s, TH), 7.47-7.53 (m, 2H), 7.58-7.61 (m, 2H), 7.67 (d, J = 7.8
Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H), 8.65 (d, J = 8.4 Hz, 1H), 8.71 (d,
J = 8.4 Hz, 1H).
3C NMR (150 MHz, CDCl;) & 45.9, 51.8, 55.2, 58.3, 65.8, 113.8, 114.4,
122.3, 123.0, 125.2, 126.0, 126.3, 126.5, 126.6, 128.4, 128.7, 129.7
, 130.5, 130.6, 130.8, 131.2, 131.4, 135.9, 136.0, 138.8, 157.3, 158,
0.
HRMS (FAB) m/z calcd for C,HipNO, [M+H]*: 462, 2433, found 462, 2429,
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[55KIA1]

EROEH
—pg= (1)
[161]
Ar2
(1)
Art—C—Ar
H

[, Ar'l Ar2RTA r3ERUARIZERY, ENEThEHR
XIGEEBROFERETH D, |

THRINBMYT )= A I EYPORERETH> T,

(III) —fiR=\ (2)

[1&2]

Ar?
(2

Ar1———g———SOZAr
[, Ar T RUA r2l3RIERICEAL ; A r ZEBRXISEELROR
EHRETHD, ]
TRINDITY)—ILAFILTY—ILZAIEKEVIEERE.

—p&= (3)
[163]
OR*
Arr—B (3)
\OR2

[, A r3ldaIEgiCA L ; R'RUR2IEAUAXIEERY., Fh
FTh7LFILE; RTEREIBEWICHEAL. BEET35-0-B-0
—EEBITTRETHRLTE LW, ]
TRINDT7YY—ILAROVEBXEZEOIZFINtEMEE. X5TD
LERVEBRRERBRANIARVEMTFOEETFTTCRIGI® 2 TR
2wz d. BERE,
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55 RIR2]

[553KIR3]

[553K1R4]

[E53KIR5]
[E53KIR6]

[553KIR7]

[53K1R8]

AIEs LR (III) A BEDOEFEETTITbh s, EXKIE 1 ICKEHOH
B

FIEEEBEMNEE7IIOAFI R, YV
BKBEMELY 22BN EEINS
ICEEEDHIES L,

giES L2 (IID) A, RISBEOHFEETTIIhbhd, ERKE1~30
W CEBOEERE,

RIEERINBELN A R V2 EFT 5. BRIBEAICEHOBES X,
gisc L (III) Owiic,

(II) —f&= (4)

Ar'—CH,—SO,—Ar (4)

[Reh, A r RUA ri38iRICELTH D, ]
TRINDTY—IAFILT) =L RILEVLEWE,

—i= (7)

Arz—X1 (7)

[, A r2l@dgIEBICA L ; X' ENATFVRFTH D, ]
THRINBZNAAQTMETL—VibEME%. NS TTLERTKRZ
T4 VBRUFOFETFTCTREIESIRE

K25, BREI1~50VWTNHNCEBEORESE,

IS LRE (II) A, IBEDEFAETTIbh 3. BEKEC ICERHOHEE
FiEo

AIEc T#2 (II) AN,

(I) —#&=X (5)

CH;—SO,—Ar (5)

[RF. ArZRIEBICRALCTH S, ]
TRINDAFINT ) —ILZAIEKRVIEEYE.

—i&= (6)

Art—Xz2 (6)

B7ILA)EBERVCTIAYE
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55 KIR9]

[55K1R10]

[, A r " @ERIEEICAL ; X2@3NA5VRERFTH D, ]
TRINZNOAT T L—UvibEYeEE, RSTUDLMERVKRR
T4 VEMAFOFEFTRIEIESIRE
HligA 5. FBEKRIE6 X 7 ICEEHOEER L,
AIE TR (I) A%, _REOHEATTITHON S, EKRIBSICEEHOHE
FiEo
—#&xX (2 a)
[1£4]

Ara

(2a)
AI'1 a""ﬁ"‘" SOzAF

[, Arla, Ar2aRUA ridEUCHAIEERY. FhEhiE
BT EBROBERE ; L. Ar1aRU/XUTA r2ajgRYy
DNAFIORTEBRINCFEERETH D, ]
TRINDITY—IAFILT Y=L RIKVIEEY,
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