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ugolE olwlyl TEy= Aok dkgsle] thekslh x|3hr], 53] H[XE e 3 dd2 X" HJdr)v)
E9dd 43 AEE I HolE FEAE FTY9 oW WHEOE & FEE 5T ¢ e 29U den
2,43 olv At Al AFAR AALEE AIFY 9| HoE fFE=A9 Az f& 4 drt

o3, & WS 3179 Ao 95t T& AAAME Awsth. &, 1719 AAldE 2 IHS dAsE AY
R Ao go] str]e AAldel 93 gy AL ol

<Az 1> 2-t-FEL2AFtHY-4-5d-2,3-T] 3| ==2-1,2,5-E]o}T] o} &-1,1-T]| LA = 9] A=

Qn
| \N—Boc
2
\ P

ol 4XZF FF wkgtt. WhEEol| 23l dsdREE FEAES Tkt vEE FRIT. fU1sE EEstn
B35S CHCl, (3 x 10 nb) & 3530, 755 wo}
o2 HAZAZIZ dqFsta, @2 gYdA FFIT.  FEE JAES AR 2y AzetEofy
(hexane/EtOAc=9/1) & A s} HHES F53,

i
S
&
fr
5
2
M
o
4
i
e
o
N
ofj
o
-d
N
ot
12
=
H
)

Light yellow solid (275.3 mg, 93%);

mp: 95.3-96.2 C;

I NIR (300 MHz, CDCl3):dy 7.95 (d, J = 7.9 Hz, 2H, ArH),7.70(t,J = 7.4 Hz, 1H, ArH),7.56(t, J = 7.8

Hz, 2H, ArH),5.05(s, 2H, OCH,),1.58(s, 9H, C-CHs;)ppm;

PONMR(75MHz, CDCls): 6¢171.9,148.8,135.5,129.5,128.7,128.6,85.4,53.0, 28.0ppm;
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[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

SS90l 10-1468209

EINS (70 V) (rel intensity): m/z 296 (63%) [M]".

<Alzd 2> 3-t-FESA TR E-4-9d-4-(4-HEod)-[1,2,3] SALE o}2E D 2,2-TISA =9 A=z

-Hd-4-(4-wEHd)[1,2,3] A E ol =d Y 2, 2-Y S A = (A Ao 1) 289 mg (1 mmol)<S CH.Cly 10 mLol =9I
DMAP (5 mg, cat)S Z+Zt 713t WH§

EFBE WA 43 E mura,
KN

8] al
wEska, 52 CHCl, (3 x 10 mL) &

_i'_
Faeintavgos AFRATIL AqTeta, W2 g . wEE Ao ES AsbA 2y Z=Zv)
E8+9 (hexane/EtOAc=9/1)E AAt] EHES 53T}

White solid (344.0 mg, 89%);

mp: 154.8-155.4 C;

' NR (300 MHz, CDCls):dy 7.43-7.39 (m, 5H, ArH), 7.29 (dd, J = 2.3, 6.6 Hz, 2H, ArH),7.25-7.21 (m,
2H, ArH), 4.91 (s, 2H, OCH.), 2.38 (s, 3H, CH3),1.26(s,9H,C-CH;)ppm;

BC NMR (75 MHz, CDCls): 6 148.3, 138.7, 137.6, 134.3, 129.2, 128.7. 128.5, 127.9 (d.J = 13.1 Hz),
85.4, 79.4, 73.1, 27.7, 21.0 ppm;
CIMS (relative intensity): m/z 389 (56%) [M+H]';

Chemical Formula: C20H24N204S .

<AAlY 1> 4-919-4-(4-HE 3 E)[1,2,3] SALE o= D 2,2-T A =9 A=

25 mLe T ZTtaIe 4-Hd-1,2,3-2 AL oFE-2, 2-t)=A ol = (100 mg, 0.5 mmol)eF =) Cu(OTf), (9.1
mg, 0.025 mmol)& Wil FF AejelA of2 7t2E ALth. o7l F CHLl, (2 nl)E 7Fste] ¥hg5S &

| stct. o] &Moo 4-welFHdnl 1 BEwlo]l= [0.75 L (IM in THF), 0.75 mm
3| 7}t 1%%%3%%%Q}”iﬂﬁ %ﬂﬂ 2—%€i¢,%%
Kel

o
tlo
>

. = . % = =
Fat/oldobAlHol E, 5% EtoNell o]l S3te Aef7ha)ste] 128 mg (558 89%) 9] B4 &S F53 .



[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]
[0157]

S=50l 10-1468209
mp: 124.5-125.2 C;

MR (300 MHz, CDCls):dy 7.41-7.31 (m, B5H, ArH),7.25-7.17(m,4H,ArH),5.06(q, J = 9.1 Hz, 2H,

OCHz),4.79 (brs, 1H, NH),2.34(s,3H, CH;) ppm;

13CNMR(75MHZ, CDCl3): §¢141.2,138.7,138.1,129.8,129.1,128.6,126.2(d,J = 22.7 Hz), 79.2, 70.9, 21.0 ppm;

+
)

CIMS (relative intensity): m/z 290 (100%) [M+H]

Chemical Formula: C15H15N03S

<AAd 2> 4,4-054d(1,2, 3] SAE LS 2,2-T A=Y Az

HN“‘é\;"O
| 0

@/‘\/

—

5 mol%e] Cu(0Tf), FHufellAl  4-wd-1,2,3-FA E]o}&-2,2-T] SALe] = (0.5 mmol) 9+ sldwlavlg BHEnfol=
(0.75 mmol) 2] RE-g&-3 CHCly (2 mL)ollA Fag AS Aejstas Ao 13 fFARE Wos S4350gtaS A
2390},

Light brown liquid (100.4 mg, 73%);

mp: 140.8-141.5 C;

' NMR (300 MHz, CDCls):dy 7.42-7.31 (m, 10H, ArH),5.08(s,2H,OCH,)ppm;

PONMR(75MHz, CDCl4): 6 0141.0,129.1,128.7.126.3.79.1.70. 9ppm;

+
)

CIMS (relative intensity): m/z 276 (100%) [M+H]

Chemical Formula: Ci4Hi3NOsS.

<AA A 3> 4-Hd-4-(3-HEAHE)-[1,2,3]1 A El o} =g W 2,2-T] S A =9] A=

0
MeO 1O

5
N
0

#

S
5 mol%e Cu(0Tf), ZwjolA 4-(3-WEAHE)-1,2,3-A}Eo}ZF-2,2-T]2A}o] = (0.5 mmol) <} Fdwlav%
B2ulol= (0.75 mmol)9] HEE-S CHCly (2 mL)ollA ae AS AYstae AAld 13 fASE o=z 54

shetE s Azt

_16_



[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]
[0174]

SS=50dl 10-1468209

Light yellow liquid (82.4 mg, 54%);

1HNMR(BOOMHZ,CDCI:;)IdH 7.40-7.33 (m, 6H, ArH),6.92-6.86(m,3H,ArH),5.75(q, J = 9.3 Hz, 2H, OCH,), 4.78

(brs, 1H, NH),3.74(s,3H,0CH;) ppm;

13CNMR(75MHZ, CDCl3): 6¢142.6,140.9,130.3,129.2,128.8,126.3,118.4, 113.6,112.7,79.6,70.9,55.4ppm;

+
)

CIMS (relative intensity): m/z 306 (100%) [M+H]

Chemical Formula: C15H15NO4S

AN 4> 4-91d-4-(4-EF 2 2909)[1,2,3] $AE o} ST 2,2-T1 &A= A=

0
=0

1
HN—S,
0
Ly
-
F
5 mol%® Cu(0Tf), ZwollA 4-3d-1,2,3-2A Eo}=-2 2-T] 2 Aol = (0.5 mmol)$} 4-ZFQ 2o dnt 14
HZulo]l= (0.75 mmol)2] WSS CHLly (2 mL)olA] S=83 AL ALslas AAd 139 fAls WHoz HX3
eSS A 23T
Light yellow solid (96.7 mg, 66%);
mp: 112.4-113.0 C;

MR (300 MHz, CDCls):dy 7.44-7.29 (m, 7H, ArH),7.12-7.04(m,2H,ArH), 5.06 (q, J = 9.2 Hz, 2H,

OCHs)ppm;

13CNMR(75MHZ, CDCl3): §¢164.2,160.9,140.8,138.9(d,J = 13.9 Hz ), 129.3, 129.0, 128.5, 128.3, 126.2,

116.2, 115.9, 79.1, 70.5 ppm;

+
)

CIMS (relative intensity): m/z 293 (90%) [M+H]

Chemical Formula: CyHioFNOsS.

<AAd 5> 4-(2-FISATIE)-4-AL[1,2,3] SALE okEE W 2,2-0 A= Az

5 mol%2] Cu(0Tf), Zwjoll A 4-(2-w|=EAHE)-1,2,3-2AE o}F-2,2-T}o] & ALo]| = (0.5 mmol) 9} #Hdwrl1ul&
1

HZulo]l= (0.75 mmol)2] WSS CHly (2 mL)olA] $=83 AL ALslas AAd 139 fA}s oz HX3

_17_



[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

SS=50dl 10-1468209

Light brown liquid (111.7 mg, 73%);

1H NMR (300 MHz, CDCls):dy 7.59 (dd, J = 1.5, 7.8 Hz, 1H, Arll), 7.40-7.29 (m, 6H, ArH), 7.09-7.05 (m,
1H, Arl), 6.92 (d, J = 8.2 Hz, 1H, ArH),5.28(brs,1H,NH),5.10(q, J = 9.4 Hz, 2H, OCH,), 3.64 (s, 3H,
OCHs) ppm;

PONMR (75MHz, CDCl) 5.156.1,141.6,130.3,128.8,128.4,128.3,127.7,
125.8.121,2.111.9,78.4,69.9,55.5ppn;

+
)

CIMS (relative intensity): m/z 306 (100%) [M+H]

Chemical Formula: CysHisNO,S.

<AAld 6> 4-(2-H5AHE)-4-(3-HFEAEE)([1,2,3] SA el ok 8D 2,2-T A =9 A=

o] Y P

/E{ HN-/S/O

E\<¢)Z‘f\w/
7N\

/
f//l\c:;j
5 mol%e] Cu(0Tf), vl 4-(2-WEAIHHD)-1,2,3-FALE]o}&-2,2-T}o] Ao = (0.5 mmol) 9} 3-w|EAI =Y
vl BErko]= (0.75 mmol) 9] ¥H$-S CH.Cly (2 ml)olX 33 AL AQstars AAd 13 FAFF 9
or BAFFEL Az,

Colorless liquid (87.1 mg, 52%);

' NIR (300 MHz, CDCly):dy 7.56 (dd, J = 1.7, 7.7 Hz, 1H, ArH), 7.39-7.33 (aqd, J = 1.7, 8.2 Hz, 1H,

ArH), 7.27-7.21 (td, J = 0.8, 9.1 Hz, 1H, ArH), 7.08-7.03 (td, J = 1.2, 8.7 Hz, 1H, ArH), 6.92-6.81
(m, 4H, ArH),5.31(brs,1H, NH), 5.09 (q, J = 9.6 Hz, 2H, OCH,), 3.75 (s, 3H, OCH;), 3.67 (s, 3H, OCHs)

ppm;

CONMR(75MHz | CDCly): 6:159.8,156.1,143.2,130.2,129.9.128.2,127.7,
121.2,118.0,113.3,112.3,111.9,78.3,69.9,55.5,55 . 3ppm;

CINS (relative intensity): m/z 336 (100%) [M+H]";

Chemical Formula: C16H17N05S.
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]

SS90l 10-1468209

<HA A 7> 4-(2-HEFAHE)-4-(4-HE L) [1,2,3] A E o} EE D 2,2-HSA =9 Alx

5 mol%e] Cu(OTf), Fuoll A 4-(2-vEAIHd)-1,2,3-FA B o} £-2, 2-T}o] §AFO] = (0.5 mmol) 9k 4-w| & o dw}
Tvlg BHEwRol= (0.75 mmol) o] WHES CHLL, (2 mb)olA 383 A& AQdstiie Aol 13 FARE Py o
2 BAIFES AxsHGT.

Light brown liquid (118.4 mg, 74%);

1H NMR (300 MHz, CDCl3):dy 7.61 (dd, J = 1.6, 7.7 Hz, 1H, ArH), 7.42-7.37 (ad, J = 1.6, 8.1 Hz, 1H,
ArH), 7.22-7.06 (m, 5H, ArH), 6.94 (dd, J = 0.8, 8.2 Hz, 1H, ArH),5.12(q, J = 9.4 Hz, 2H, OCH,), 3.69
(s, 3H, OCHs), 2.35 (s, 3H, CHs) ppm;

PONMR (75MHz, CDCl) 5:156.1,138.6,138.3,130.1,129.5,128.5,127.8,
125.8.121,2,111.8,78.6,69.9.55.5,21. Oppn;

+
)

CIMS (relative intensity): m/z 320 (100%) [M+H]

Chemical Formula: CyHiZNO,S.

<AAld 8> 4-(2-HEAHE)-4-(4-ZF 22 d)[1,2,3] A Eo}EEd 2,2-U A =9 AZ
W
\O HN__,S\/O
l 0
B PN
N

o

F
5 mol%] Cu(0Tf), Zwiell A 4-(2-HEAHd)-1,2,3-SALE 0} &-2 2-T}o] A o] = (0.5 mmol )9} 4-ZFQ 25
drladlg B2eko]= (0.75 mmol)9] ¥H$S CHCl, (2 mL)ol A Fae A Aefstars AAld 13 FASE 9
Moz HA3gEs Azast.
Light brown liquid (106.9 mg, 66%);

'H MR (300 MHz, CDCl3):dy 7.54 (dd, J = 1.6, 7.7 Hz, 1H, ArH), 7.43-7.38 (td, J = 1.7, 7.8 Hz, 1H,

ArH), 7.35-7.28 (m, 2H, ArH), 7.11-7.00 (m, 3H, ArH), 6.95 (dd, J = 0.9, 8.2 Hz, 1H, ArH),5.10(q, J =
9.5 Hz, 1H, OCH,), 3.70 (s, 3H, OCH;) ppm;

PONMR(75MHz, CDCly): 6 (164.1,160.8,156.0,137.4(d, J = 12.8 Hz), 130.4, 127.9 (t, J = 32.9 Hz), 127.5,
121.3, 115.6 (d, J = 92.4 Hz), 112.0, 78.4. 69.6. 55.5 ppm;

+
)

CIMS (relative intensity): m/z 324 (86%) [M+H]
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[0203]

[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

SS90l 10-1468209

Chemical Formula: CisHi4FNO,S.

<AA A 9> 4-(4-BE2RHY)-4-514[1,2,3]3AE o}Z=E Y 2,2-T) A =9 AX
HN""\
7\ O

o

|

Br

=

5 mol%e] Cu(0Tf), ZwjollA 4-9d-1,2,3-2A}E]o}ZE-2 2-t}o]LAlo]= (0.5 mmol)&} 4-BH 2R dul1y4%
H=Zupo]= (0.75 mmol)2] WH&-& CHLL, (2 mL)oll A a3 A ALstas Ao 137 FAE Yoz 53
3 ES AxsT).

Light brown liquid (67.1 mg, 38%);

HNR (300 MHz, CDCls):dy 8.99 (m, 1H, ArH), 8.08-7.77 (m, 1H, ArH), 7.52 (d, J = 7.5 Hz, 2H, ArH),

7.41-7.36 (m, 5H, ArH), 5.97 (d, J = 5.9 Hz, 1H, NH),5.05 (g, J = 8.5 Hz, 2H, OCH,)ppm;

FONMR(75MHz, CDCly): 6:140.7.131.1,128.3.127.8.126.1,121.3.74.1, 63.7ppm;

+
)

CIMS (relative intensity): m/z 354 (46%) [M+H]

Chemical Formula: CisHi4BrNOsS.

<HA 10> 4-(4-B2R23d)-4-(4-"E#d)[1,2,3] SAE oS D 2,2-HSA =9 A=

0O 0

“;9
}]l\{./.
0

med N

=

S
Br

-

5 mol%e] Cu(OTf), ZFwlollAl  4-(4-w 3 d)-1,2,3-FAIE|o}F-2,2-T}o]| &ALo] = (0.5 mmol) 9} 4-H 2 E s dwm
Jvlg BRule]l= (0.75 mmol)9] WHSS CH,Cl, (2 mL)olA F31%E AS AQstas AAld 13 FAFSE W o
2 BA33MES AF3T.

Light brown semi-solid (86.7 mg, 46%);

1H NMR (300 MHz, CDCls):dy 7.53-7.49 (dt, J = 2.6, 9.2 Hz, 2H, ArH), 7.29-7.25 (dt, J = 2.1, 8.9 Hz,

OH, Arl), 7.21-7.14 (m, 4H, ArH), 5.05 (q, J = 9.1 Hz, 2H, OCH,), 2.35 (s, 3H, CHy) ppm:
PONMR(75MHz, CDCl4): 60140.2.139.2,137.6,132.2,130.0,128.2,126.1, 122.8.76.9.70.5.21.0ppm;

+
)

CIMS (relative intensity): m/z 368 (56%) [M+H]
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[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

SS90l 10-1468209

Chemical Formula: CisHisBrNO,S.

<Al 11> 4-(2-122)-4-3d[1,2,3] SAtE okEEd 2,2-TSA|=9] Ax

5 mol%e] Cu(0Tf), FulolA  4-(2-UZ€)-1,2,3-FA E]o}E-2,2-TFo] SALo] = (0.5 mmol) ¢} #ldvwladlg B
Zrtol= (0.75 mmol) 9] WHEE CHCly (2 nL)ol A 33 AL AQlstas AAld 13 FAHE doz 543
=S Azl

Light brown liquid (104.2 mg, 64%);

'HONMR (300 MHz, CDClg):dy 7.94 (d, J = 1.9 Hz, 1H, ArH), 7.87-7.81 (m, 3H, Arl), 7.56-7.50 (m, 2H,

Arl), 7.41-7.37 (m, 5H, ArH), 7.32 (dd, J = 2.0, 8.7 Hz, 1H, ArH), 5.18 (q, J = 1.1 Hz, 2H, OCH,),4.88
(brs, 1H, NH) ppm;

13CNMR(75MHZ, CDCls): 6¢141.0,138.0,132.9(d, J = 16.7 Hz), 129.4, 129.2, 128.9, 128.5, 127.6, 127.1,
126.9, 126.4, 125.6, 78.9, 71.1 ppm;

+
)

CIMS (relative intensity): m/z 326 (95%) [M+H]

Chemical Formula: C18H15N03S.

<AA A 12> 4-(2-HZ")-4-(4-"1E3D)[1,2, 31 SA ] okEH H 2,2-T KA =9 A=

o ”
HN—S~
A A AP
Yy
= =
<

5 mol%] Cu(0Tf), FHwlolA 4-(2-U2d)-1,2,3-FAE]o}E-2,2-T}0] Aol = (0.5 mmol) 9} 4-w| G| dnl 1y
“ HZulo]= (0.75 mmol)2] WHSS CH.Cl, (2 mL)olA 3 RS ALstaes AAld 13 fAHS oz =
A3 ES AT

Light brown liquid (123.8 mg, 73%);

" NMR (300 MHz, CDCls):dy 7.98 (d, J = 1.7 Hz, 1H, ArH), 7.89-7.83 (m, 3H. ArH), 7.57-7.52 (m, 2H,

Arll), 7.34 (dd, J = 1.9, 8.6 Hz, 1H, ArH), 7.30-7.20 (m, 4H, ArH),5.18(q, J = 9.1 Hz, 2H, OCH.),2.38
(s, 3H, CHs) ppm;

PONMR(75MHz, CDCly): 6¢138.9,138.1(d, J = 25.3 Hz), 132.9, 129.9, 129.2, 128.5, 127.6, 126.9 (d, J =
24.4 Hz), 126.4, 125.6, 123.8, 79.0. 71.0. 21.0 ppm;
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[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

SEE36 10-1468209
CIMS (relative intensity): m/z 340 (90%) [M+H]';

Chemical Formula: C19H17N03S.

<AA 4 13> 4-(2-F)-4-99[1,2,3] SALE k2 | 2,2-T] A = Az

“;:C

HN=>

o. 4+ 0
v
“
-

5 mol%9 Cu(OTf), Euljoll A 4-(2-F&)-1,2,3-2AFE]o}E-2 2-t}o] Ao = (0.5 mmol) & dHduf1vls B=E
wko]= (0.75 mmol) 9] R¥FES CHCly (2 mL)olA 83 RS Astas AAld 13 FAE WHoz 52313
S Az

Yellow semi-solid (94.1 mg, 71.0%);

1H NMR (300 MHz, CDCls):dy 7.46 (dd, J = 0.8, 1.7 Hz, 1H, ArH), 7.44-7.38 (m, 5H, ArH),6.38(dd, J =

1.9, 3.4 Hz, 110, Arl).6.26(dd, J = 0.8 , 3.4 Hz, 1H, Arl),5.17(d, J = 8.8 Hz, 1H, OCHL), 5.12 (brs,
1H, NH).4.82(d,J = 8.8 Hz, 1H, OCH,) ppm;

PONMR(75MHz. CDCls): §¢155.5.143.9.129.1,128.9.126.3.110.9, 110.7.77.8.67. Ippm;

CIMS (relative intensity): m/z 266 (100%) [M+H]';

Chemical Formula: C12H11NO4S.

<AA A 14> 4-(2-F)-4-G-AFANL)(1,2, 3] 5A ] o}EH D 2,2-T KA =9 A=

0
MeO VO

5 mol%e] Cu(OTf), Fullell A  4-(3-w|EAI#d)-1,2,3-F A E] o} E-2, 2-T}o] §A o = (0.5 mmol) 9F 2-FFEw}1H]
“ HZvulo]l= (0.75 mmol)2] WHSS CHCly (2 mL)olA 3 RS ALstaes AAld 13 fAHS oz &
2 3}t ES A Fs ).

Brown color liquid (74.0 mg, 50%);

HONMR (300 MHz, CDCls):dy 7.32 (dd, J = 0.7 , 1.7 Hz, 1, ArH), 7.32 (t. J = 7.6 Hz, 1H, ArH), 7.01-

6.89 (m, 3H, ArH),6.37(dd, J = 1.8, 3.3 Hz, 1H, ArH),6.28(dd, J = 0.7, 3.3 Hz, 1H,
ArH),5.19(brs,1H,NH),5.15(d, J = 8.9 Hz, 1H, OCHy), 4.79 (d, J = 8.9 Hz, 1H, OCH,), 3.80 (s, 3H,

OCHs)ppm;
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[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

SS=50dl 10-1468209

PONMR (75MHz, CDCl) 6:160.0,151.4,143.9,139.6,130.1,118.3,114.2,
112.5,110.9.110.6,77.7,67.0;55. 4ppn;
CIMS (relative intensity): m/z 296 (100%) [M+H]';

Chemical Formula: Ci3HisNOsS.

<AAl 15> 4-(2-FE)-4-(4-v2=9)[1,2,3] S E o}E ] d 2,2-HSA =9 A=

W -0
HN—S
o. . 0]
wr
=
<

5 mol%e] Cu(OTf), Fuloll A 4-(2-FE)-1,2,3-SA E]o}&E-2,2-T}o| FAFo]| = (0.5 mmol) 9} 4-vE | drl U4
BRulol= (0.75 mmol)9] ¥HS-S CH,Cly (2 mL)olA =33t AL ALt AAld 13 FA13 o 534
Agee Azad.

Brown color liquid (102.8 mg, 73%);

" NMR (300 MHz, CDCly):dy 7.49 (dd, J = 0.8 , 1.8 Hz, 1H, ArH), 7.34-7.23 (m, 4H, ArH).6.34(dd, J =
1.8, 3.4 Hz, 1H, ArH).6.30(dd, J = 0.8, 3.4 Hz, 1H, ArH),5.16(d, J = 8.9 Hz, 1H, OCH,), 4.84 (d, J =
8.8 Hz, 1H, OCH,), 2.39 (s, 3H, CHs;)ppm;

PONMR(75MHz, CDCls): 6¢151.7,143.8,139.2,134.9,129.6,126.2, 110.9,110.6,77.8,67.1:21. 1ppm;

CIMS (relative intensity): m/z 280 (100%) [M+H]';

Chemical Formula: CisHisNOSS.

<AAl 16> 4-(2-FF)-4-(4-FF2239)[1,2,3]15A el o}k &8l d 2,2-T S A =9 A%

5 mol%el Cu(OTf), FHroll A 4-(2-372)-1,2,3-FA | o}5-2, 2-T}o] SALe] = (0.5 mmol) €} 4-EF Q. 23 dvt1
vl BEulo]= (0.75 mmol) o] ¥WH§S CHCL, (2 mL)olA gk RS AQsties HAAld 13 AR iz
A5 ES AlZsTh.

Brown semi-solid (93.4 mg, 66%);

1H NMR (300 MHz, CDClz):dy 7.50 (m, 3H, ArH), 7.16-7.10 (m, 2H, ArH),6.41(dd, J = 1.8, 3.3 Hz, 1H,
ArH),6.25(dd, J = 0.8, 3.4 Hz, 1H, ArH),5.18(d, J = 8.9 Hz, 1H, OCH,), 4.81 (d, J = 9.0 Hz, 1H, OCH,)
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[0265]

[0266]

[0267]

[0268]

[0269]
[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]
[0278]

[0279]

[0280]

SS=50ol 10-1468209
ppm;

13CNMR(75MHZ, CDCl3): &¢164.6,161.3,151.2,144.1,133.8(d, J = 13.5 Hz), 128.3 (d, J = 34.8 Hz), 116.1,
(d, /=92 Hz), 111.0 (d, J =37.2 Hz), 77.7, 66.7 ppm;

+
)

CIMS (relative intensity): m/z 284 (86%) [M+H]

Chemical Formula: CqoHioFNO4S

<AA e 17> 4,4-099-5-HE[1,2,3]1 $AHE ok H 2,2-TISAI =9 A=

W 4’0

I{PJ’JS\

7\ 0

#~, CH3

S

5 mol%e] Cu(OTf), FwlelAl 4-dd-5-WE-1,2,3-FA}LE] o} &2, 2-T}o] FALe] = (0.5 mmol) e} Hdvrlivld B
Zulol= (0.75 mmol)<] WHES CHLCly (2 mL)olA G313 AL ALdtas AAld 139 fAbs oz H23)
FHES A xS

White semi-solid (43.4 mg, 30%);

' NR (300 MHz, CDCls):dy 7.45-7.25(m, 10H, ArH), 5.65 (q, J = 6.4 Hz, 1H, CH-CH;),1.33 (d, J = 6.4

Hz, 3H, CHs-CH) ppm;

13CNMR(75MHZ, CDCl3): §¢140.9,139.4,129.2,128.9,128.4(d, J = 7.7 Hz), 128.2, 126.6, 85.6, 74.2, 16.7

ppm;
+.

CIMS (relative intensity): m/z 290 (100%) [M+H]

Chemical Formula: C15H15N03S

<A 18> 4G4~ (4 @A) -5-M D[ 1, 2,31 AL E o} & D 2,2-T] S A28 Az

0 o

\\S//
HN"%,
HiC 7 0

#~, CH;

[
5 mol%] Cu(0Tf), ZvjollA 4-(4-wEHd)-5-1HE-1,2,3-2A E]o}E-2,2-T}o]| LALo] = (0.5 mmol) &} #Hdw}
Jvlg BRule]l= (0.75 mmol)9] WHSS CH.Cl, (2 mL)ollA F3%E RS AQstas AAld 13 FAFSE W

2 BH5gEe Axsg,

o

Light yellow liquid (37.9 mg, 25%);

I NMR (300 MHz, CDCl3):dy 7.36-7.27 (m, 5H, ArH), 7.22-7.15 (m, 4H, ArH), 5.64 (q, J = 6.3 Hz, 1H, CH-

CHs),2.36(s,3H,ArCH;),1.32 (d, J = 6.3 Hz, 3H, CH;~CH) ppm;
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[0281]

[0282]

[0283]

[0284]

[0285]
[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

SS90l 10-1468209

PONMR(75MHz, CDCls): 6¢139.5,138.9,130.0,129.8,128.3,128.2(d, J = 10.8 Hz), 126.5, 85.7, 74.1, 21.1,

16.6 ppm;

CIMS (relative intensity): m/z 304 (100%) [M+H]2

Chemical Formula: CigHiZNOsS.

<HA 19> 4,4,5-E2HH[1,2,3]§A B o} d 2,2-H A=Y Ax

O

W
HN/S\

7\ 0

. Ph

5 mol%®] Cu(0Tf), Fmjoll A 4-#Hd-5-3d-1,2,3-FA E|o}&-2,2-T}o] ZAFo] = (0.5 mmol) &} Hmt2uvls B
Zrtol= (0.75 mmol) 9] Whe& CHCly (2 mL)olM 33 A& AQstis AAld 19 FARRE PRHoR 543

R EL TS

Ry

Light yellow liquid (31.6 mg, 18%);

1H NMR (300 MHz, CDCls):dy 7.99-7.90 (m, 3H, ArH),7.55-7.49(m, 2H, ArH), 7.42-7.26 (m, 10H, ArH ), 5.95
(s, 1H, CH-Ar),4.55(brs,1H,NH),ppm;

PONMR (75MHz, CDC1) 5:198.9,139.0,133.9,133.5,129.9,129.2,129. 1,
129.0,128.7.128.6.127.8.77.2.76 . 2ppn;

CIMS (relative intensity): m/z 352 (100%) [M+H]2

Chemical Formula: CyHiZNOSS.

<dAl 20> 3,3-HHd[1,2,5]ElolHolEd 1,1-H A =9 Ax

%_4§)

HN-S,
/ N\ _| MH

A

~
25 mLel ST ZTpAIo 4-¥d-2,3-Y3|=2-1,2,5-Elo}r]olE-1,1-t =2 A= (100 mg, 0.5 mmol)9} Zwj
Cu(0Tf); (9.1 mg, 0.025 mmol)S B AF Aeo)A o2 7}AS v}, of7|o T4 THF (5 nL)E 7}&}o]
HE-ES gagit. o] &9 Fdrlavs BEulo]= [1.5 nL (IM in THF), 1.5 mmol]a AR E FaA A
A8 71sit}, o] WhE& 30% FoF Ao Ik, W A F WS gdS 0 CTE YE Fo ¥3 AFY
B F8AS J1sth, G712 dEolAEHOE (2 x 5 ml)E F231, FE2H §72S AFE (10 L) E Al
sty E8d {715 4 EhvlavEs e & 53y, w5 AHES ZEaAERvEISHY (8 2
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[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

= /ol dotAlEH ol E, 5% Et,Noll o] F3te Helzba)sle] 47 mg (& 34.5%)9 HHES 530},
Light semi-solid (47mg, 34.5%);

'H NIR (300 MHz, DMSO-de¢):dy 8.10 (s, 1H, ArH,NH), 7.45-7.42 (m, 4H, ArH), 7.36-7.31 (m, 4H, ArH),

7.97-7.24 (m, 2H, ArH), 4.05 (d, J = 7.32 Hz, 2H, OCHy) ppm;
PONMR(75MHz, DMSO-dg): 6 (141.7,128.2.127.1.126.5.71.4.55. 1ppm;

CIMS (relative intensity): m/z 289 (76%) [M+H]+§

Chemical Formula: CyHiN20sS.

<AAd 21> 5-t-HE AT E-3,3-tH d[1,2,5]EoltelEEd 1,1-T A =9 Az

(@]
%453

HN-S,

4 A N—Boc

£

T
25 mLe 5 Zgadd 2--HESA TR Y-4-Hd-2 3-T]8] E2-1,2 5-E|o}r]o}E-1, 1-T) A = (A e 1)
(148 mg, 0.5 mmol)$} Zw Cu(0Tf), (9.1 mg, 0.025 mmol)S YWil ZF AejoA o2 7}AE AL}, o7
of F4= CHCly, (2 mL)E 7}sl] WHEES galstt}h. o] §do dHdwulavlg BH2wlo]= [0.75 mL (1M in

THF), 0.75 muol]& AFAE Tl M3 74§t} o] whg2 302 &< A=A Fgvt. vkg &4 5, 7

= =
S&NE 0 T2 Y& Fo %3} Asdiy T89S 7Idd. 77152 oldolAEHCeIE (2 x 5 ml)=E
T7l5E aue (10 )2 ARG, E2d f71sdd o A adas 7 5 58
KR

7’iiﬂilﬂﬂ(8:2=§Mﬂﬂ%@ﬂﬂﬂ5,%EQWHJﬂéﬁh_Qﬂﬂ@ﬁW

Light yellow solid;

mp: 164.8-165.4 C(134.3mg,72%);
HONMR (300 MHz, CDCls):dy 7.47-7.25 (m, 10H, ArH), 5.07 (d, J = 8.3 Hz, 1H, NH),4.66 (s, J = 7.32 Hz,
2H, OCH;), 1.50 (s, 9H, C-CHs)ppm;

PONMR(75MHz, CDC14) : 6 149.4,141.3,129.0,128.4,125.9.84.9.65.2.57.7.27 . 9ppm;

CIMS (relative intensity): m/z 375 (43%) [M+H]2

Chemical Formula: CigHsoN20,S.

<AAld 22> 5-t-FE AR E-3-Hd-3-(4-HEHd)[1,2,5]Elojt]o}EEd 1,1-UZA =9 AZ

\x,o
HN/S N—Boc
H;C

\
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[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]
[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

S=50ol 10-1468209

5 mol%e] Cu(0Tf), FulollA  2-r-FEHEA 7R H-4-5d-2,3-1] 3| =2-1,2,5-F]o}r]o}&-1,1-T] A = (0.5
mmol) 9} 4-vEHdrlaulg HErlo]= (0.75 mmol)9] WHSS CHCl, (2 mL)olA F33F RS AQstas AA
o 213} fA1E PYoR BAHGES Xt

White semi-solid (134.3 mg, 74%);

1H NMR (300 MHz, CDCls):dy 7.44-7.40 (m, 2H, ArH), 7.37-7.23 (m, 5H, ArH), 7.16 (d, J = 8.0 Hz, 2H,

ArH),5.12 (brs, 1H, NH),4.64 (q, J = 10.6 Hz, 2H, OCH,), 2.31 (s, 3H, CHs),1.50(s,9H,C-CH;)ppm;

BCNMR(75MHZ,CDC13)I6@149.4,141.5,138.3,129.7,129.0,128.3,125.8(d,]7 = 19.2 Hz), 84.8, 65.1, 57.8,
28.0, 21.0 ppm;
CIMS (relative intensity): m/z 389 (40% ) [M+H]Y

Chemical Formula: C20H24N204S .

<AAo 23> 2-¥Hd-2-(4-HE | d)-2-o}ln| = &S] A=

OH

TR NH,
| Ph -~
o

HiC

4-Hd-4-(4-dd#Hd)[1,2,3]2A ol 2 2-T] LA = (A Al 1) 144.5mg (0.5 mmol)<S THF 3mLell ¢l

fdlofl, 0 ColA o= 27l B917]oA LiAlH, 77mg (2 mmol)o] HH3| ZAH2HAA 713t WHSEFTES 90

Col A 3AZE &<t 7kdstar, 0 Co dgTRoz Wzten). whgEo] ¥ dAsidyua IN FAsE
NG Jhete] WHgE FueTh WHEEIFES ATolE(celite)E B3 oJHstal, o"olAH 0] E(3

(10 ML) 2 AojEt. F5249 §715S Friblavg oz AxA7]a o
o El

oA sF5dd. w5E Joles AeHd 29 AaEvEady (ERRIXE/MEeE=9/DE

White solid (94.7 mg, 83%);
mp: 103.7-104.2 TC;
1H NMR (300 MHz, CDCls): dy 7.35-7.27 (m, 4H, ArH), 7.24-7.19 (m, 3H, ArH), 7.10 (d, J = 8.0 Hz, 2H,

ArH), 4.05 (s, 2H, OCH,), 2.34 (brs, 3H, OH,NH,), 2.30 (s, 3H, CHs;) ppm;

13C NMR (75MHz, CDCls): & 146.1, 143.0, 136.6, 129.0, 128.3, 126.9, 126.8, 126.7, 70.1, 62.2 ppm;

+
)

CIMS (relative intensity): m/z 228 (84%) [M+H]

Chemical Formula: CysHiZNO.
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[0326]

[0327]
[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]
[0335]

[0336]

[0337]

[0338]

SS90l 10-1468209

<A A& 24> 3-Hd-3-(4-HEHd)-3-o}r]| =-2-TEZHE ] A=

H,C._ _OH
o NH,

| Ph °
>

H,C

4-Ad-4-(4-dHd)-5-w el [1,2,3] A olE=H Y 2,2-T] 2 A = (A A4 18) 151.5 mg (0.5 mmol)& THF 3mL
Kool 0 ColA o227k B9 7)ol A4 LiAll, 77mg (Zmmol)o] M3 ZAAHA 78k}, w3235
of ¥3} dsldrFEH IN s E
3 ofFstar, o dotAlH ol E(3 x 10
& Fedaviadle o R AxATaL

=2
1K
rO

-1 2

Colorless liquid, (99.3 mg, 82%);

1H NMR (300 MHz, CDCls): dy 7.40-7.36 (m, 4H, Arl), 7.30-7.24 (m, 2H, ArH), 7.21-7.15 (m, 1H, ArH),
7.11 (d, J = 8.0 Hz, 21, ArH), 4.71(q, J = 6.7 Hz, 1H, OCH.), 2.29 (s, 3H, ArCH3;), 2.06 (brs, 3H, OH
and NH,), 1.06 (d, J = 6.5 Hz, 3H, CH;) ppm;

BC NMR (75 MHz, CDCls): 6. 145.8, 143.6. 136.3, 129.1, 128.1, 126.9, 126.6, 126.5, 71.3, 64.5. 20.9.

17.6 ppm;

+

CIMS (relative intensity): m/z 242 (65%) [M+H]

<AAld 25> N-t-FESAI7HRE-1-3d-1-(4-H 2 3d)-2-3 52| e Dorl o] Az

Boc-.

NH

o OPh
] Ph
/r

3-t-FESA TR - 4-v " d)-[1,2, 3] SALE o} T W 2, 2-T]SA = (AlZe] 2) 194 mg (0.5 mmol)Z} ¥
94.1 mg (1.0 mmol)< DMF 5 mLol ol golof R F=ASVUEE 40.1 mg (1lmmol)S 7}3bc). wHe-&3t
90 CollA 3AIZF Bt 7FE3tal, 0 Co doFEos Wztgtt, o] 3Eo x3t A3dEE F8&9 10 m
7Fstal thAl 90 To] &kellA] 1A1ZF F2t 7hgsth. R EFES AuolE(celite)E 3l oJ¥sta, of
AHOIE(3 x 10 mL) 2 F&3. F715S To} &( 0 mL)E RAFt}. F29 F715S FF
bt o® AZRA7|AL qFstar, B dEdA sE5EY. 55E J9ES AirA 2§ ARvED
2}9] (hexane/EtOAc=15/85) %2 A A|steo] B85S 53},

it
we o

-

(o}

n

il

Colorless oil (163.2 mg, 81%);

1H NMR (300 MHz, CDCls):dy 7.39-7.36 (dt, J = 1.4, 8.2 Hz, 2H, ArH), 7.33-7.22 (m, 7H, ArH), 7.12 (d, J
= 8.2 Hz, 2H, ArH), 6.96-6.90 (m, 3H, ArH), 5.51 (brs, 1H, NH), 4.76 (s, 2H, OCH,), 2.31 (s, 3H,
CHs),1.32 (s, 9H, C-CH;) ppm;

13C NMR (75 MHz, CDCl3): &¢ 158.5, 154.7, 143.2, 140.1, 136.9, 129.4, 129.0, 128.2, 127.2 (d, J = 28.2
Hz), 121.2;
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

[0350]
[0351]

[0352]

[0353]

SS50dl 10-1468209

CINS (relative intensity): m/z 404 (76%) [M+H]';

Chemi cal Formula: Cz@HngOg .

<A o) 26> IN-t-REEA TR Y-1-5 - 1-(4-H Do D) -2-d Aot o ol o) Al
BOC\NH
N NHBn

‘ Ph
=

I t-FEEA 7R I-4-9d-4-(4-w D d)-[1,2,3] A E| o}k &2 2,2-T) A= (Al 2) 194 mg (0.5
mmol)& DMF 5 mLoll 3¢l &olel, BaNH, 0.54 mlL (5 mmol)E& 7}&Fc}. RFSEFES 90 TollA 3A7F F¢t 71

sta, 0 Co des9oz Yz, o] &3tEo] ¥3 ASUYRF 894 10 nLE 7Istal Tl 90 T 2%

oA 1AIZF Eot 7Fg3it). WS EGES Mlo|E(celite)E & of3atar, d€olAlEHo]E(3 x 10 mL) & 3

=3, f715E Kol B(10 L), AFE (10 mb) 2 HoFrh. FEE f715S Fadibnladlgos AxA

7l dq7sta, W dEelx FEHSd. THE FAES AdEggtd Zd azviEIagy
N

(hexane/EtOAc=15/85)% AA3t] BAHES F53H]).

Colorless oil (172.6 mg, 83%);

H NMR (300 MHz, CDCls):dy 7.31-7.18 (m, 12H, ArH), 7.10 (d, J = 8.1 Hz, 2H, ArH), 6.18 (brs, IH,

NH),3.73(s, 2H, OCH,), 3.30 (s, 2H, CH:Ar),2.32(brs,3H,CHs),1.26(s,9H,C-CHs)ppm;

PONMR (75MHz, CDC1): 6.143.0,140.1,139.6,136.5,128.7,128.4,128.0,
127.9.127.6,127.5.127.0,126.9,126.7.79.2.64.4,53.7,28.3,28.2,21 . Oppn;

CIMS (relative intensity): m/z 417 (44%) [M+H]';

Chemical Formula: Cy7HszoN50,.

<AAd 27> N-t-FE2A 7 d-1-Hd-1-4-HEHd)-2-gad X2 oo}l o] A=
Boc-,

NH

S PPh,

| Ph
P

St-HFEEA IR -4 d-4-(4-HE A d)-[1,2, 3] SA E o} &2 2,2-T1 A= (Al 2) 194 mg (0.5
mmol)& THF 5 mLell 51 A& of237tx F97|oA 78 TR WAttt of7]d AAX=2 1M ¢ KPPh, in

THFE-) 1.5 ul (0.75 mol) 7Heith, WSEFES Aol 308 Fob wutd &, ¥3b dany 489
10 mLE 7}8fo] HES S Z@3lt), o] &= 0

=23 o %3} Aty 8 10 nLe 7}Et 90 T LwoA 14
7 Zol 71d3it), urSEIE S Aol E(celite) S

oF 3} 2], Al B oAHsta, dEolAHOIE(S x 10 nL)E FE3.
F715S Bof B(10 mL), &2FE (10 nL)E HojFut}h, 59 #7158 FFEAnaygos AxA7]a oz
s, G S Aeg7bA 728 A=2vlE8HE  (hexane/Et0Ac=15/85)2 A

Colorless oil, (156.0 mg, 63%);

I NIR (300 MHz, CDCls): 7.38-7.16 (m, 17H, ArH), 7.01 (d, J = 7.8 Hz, 2H, ArH), 5.83 (brs, 1H, NH),
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[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

SEE36 10-1468209
3.57 (m, 21, OClL), 2.28 (s, 3H, CHy), 1.25 (s, 91, Bu):

PC NMR (75 MHz. CDCls): 6. 154.3, 146.0, 142.6. 142.5, 139.4. 139.3, 139.2, 139.1, 136.3, 132.9 (q, J =

8.1 Hz), 128.7, 128.3, 128.2, 128.1, 128.0, 126.7, 126.5, 126.4, 79.5, 63.4 (d, J = 68.4 Hz), 53.4,
28.1, 20.8;

+
)

CIMS: m/z 496 [M+H]

Chemical Formula: CsoHzNOoP.

<A 1> Fu) 2 golo] WE P & Wt
Agste S L golel mE AZY EuuldolE fREAY AR £ES byl Aste] et gol 4P
et

FAAeR, AN 104 Azd AEe] F&3 vawe] A Axd AR F&S SR, ol
71 & 190 deriEh. o714, 7] vl 1-11e AAe 149 ALg Sul, ALS Bl R/EE WA
2 8] & 10] e vkst ol Bel@ A A9sat A 1% FU PHon Azt

©o

# 1
ALE Zo ALE & HEEAIZE (h) T& (%)
AAle 1 Cu(oT), CH,Cl, 0.5 89
Hjale] 1 - CH:Cly 24 NR
] aLe] 2 LiCl CH,Cl, 12 NR
HjaLe] 3 Cul CHCl 2 31
Hlate] 4| CuBr. SMe, CH:Cly 2 52
Hlale] 5 CuTc CH,Cl, 2 46
Hlate]l 6 |CuCl, CH,Cl, 2 42
vl ale] 7 Fe(acac)s CH,Cl, 12 NR
Hlate] 8 |Zn(0Tf), CH,Cl, 2 5
HlaLe] 9 |NiClz(dppp) CH:Cly 12 NR
Hlaze] 10 |cu(oTf), MTBE 0.5 21
Hlale] 11 |Cu(0Tf), THF 0.5 44
371 & 1914

gol R Aol Bojuhd e AL ek,

471 % 1o e uwkeh 3ol Fu Qlol= whgo] e PH A gAIwk(HlaLe] 1), Cu(0Tf), ZFHrjet wE=
73

128 EvnlolE FEAS AT B9

Wl
ffl
i)
o
[
g
=]
i
oo
=2
ffl
>
ofo
o
rir
e
i)
o,
2
=
i
N
BN
o
i
lo
ffl

>

wpeba], 3 el mE AEE EdvdHolE FmAle] AW Al Sl stellM = Aleks o] &5t



10-1468209

s=s5

AE FH o
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