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A FZo A S =LA AYA-1 (COX=1) B A FZEAA YA -2 (COX-2) o] S A

1 L7k n]- éEﬂiolE -
St A YA ZEEH A2 & v
COX-2 g4 & Z?W 317] <

A=A o2& (NSAIDs) & AF A &ar, A8 24 A 0HA 42 2 AE S AF R e A%
A3ty o7 Foalg AFE3Ith NS F o7 Useth: sy COX-1 84 ¥ o & shys
3 ALg-= Aolt}, o] F9] 3L 7} 7 9-of Aol Aol

>~

COX-1 9l Hall, 12-mL FHBE AFE3t}h 5 b & A8 35 (DMSO €9 5 2x) & 7 FH| XA 71t} F712 o
25 10 ¢ DMSO EJ}%%}E EAAE % 279 FE 2 g2 9e 279 FHEE AME ‘JE} 205, 1mL 9 ¥
ol 7} BEuo| H7beta, wuleth EHE 5 ]7} 937 C oA AAs2mxd Az Yo SIXAIZITE 1 o, 5wl 9
5 mM ©] &k A23187 & B2 A9 3zt B HAY}sla, EHE 30 5 o] 37 Col| A a2 s}, o] A7+
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Heg A

A

*m
o o

XN
h=1

Ao YXA17]aL, 100 ul &) 100 mM EGTA €4S k35 =X 3}7] 98] H71sit). 2.5 mL o #HErS
of &3l EE 7 FHof Hrlsith FHE wkstal, AEA 7] - 70 Tl A st COX-1 A4S
B, F¥& 540 2M A4t ds ‘HEo} , 2000 g & 4 CollA 10 3+ A& $} 1 mL

T
xR

off

242 3 o a%
ANg Azstel Fuetel Azl o DA FE LA BRES 1 mL o G543l AR, o) HEF] EF

= o T
o -
= ol (m K

el 71 E (71 E EFHAIR B,, B1otrak EIA system RPN220 Amershan) £ ALE-5}

L 1ol ol ot
o}
\\)
w
N
o
2
BN
>
Lo
N
)
é

oy
o
=
iy}

oo
_0|L
rlr

OJ

COX 2ol s, 5 ut o AF sFE (DMSO 9 &) B 5t o F-FAE x5
T2 204 E=8l gkt 7 [F R, DMSO %9 2 mg/mL 4 ol~3 Y &N 5 —%

—3}71 A%h), EWAE A3 BE FHO| 5 0 o LPS & T3 A7Fe (COX-2 B4 & f = 3}71 913}, zpz—x% o2 1

mL ¢ gy sle gdHe 7t _ﬁ__]ioﬂ 7<47}_0]_J—r_ e B “7]:]]—01—_]__ 37 CAA 24 A 7F o A2 m 2" Az 9

3B
o
[U:
il
{7
o
-
HE,
=
N
-1
o,

r
)
r

1

= 1 -——E
AAZITE L o, FHE 2000 g ol A 10 34 Cell A wwksbar, B 43 F738kaL, AHEAI7EA] - 70 Tell A
T COX-2 245 A2 T2 23 dd E, 758 AT o2 2430 - 70 CollA wnad 942 dssha,

ol AW ZEAES U E, S A2 Al mpel 7| E (V1B L2 @d By, Biotrak EIA system RPN222
Amershan) & AF&-3sto] 2% e}
w e W Sete R £S5 Ak ] ol e, o714 10 Ham 1 uM s k=] Al sk ol A €] COX-1

2 COX-2 &4 % Odzﬂﬂ e vle} o] Al FE T},

% AA
s COX-1 COX-2 COX-2

(HAd WFE ) (10 uM) (10 uM) (1 uM)

3 8.3 86.5 ;

4 37.8 100 89

4(1) 34 100 .

4(3) 47.9 96 82.6

4(8) 475 100 75.1

4(11) 39.7 100 58.4

4(16) 425 100 .

4(17) 227 86.3 65

4(22) 72.1 100 100

5 33.8 100 852

7 60.1 100 85.6

10 52.7 100 74.0

12 70.6 100 83.6

13(3) 713 100 76.1

13(4) ; 100 .

d7) Ee] ATz gh8h 1 9] shghE o] 58 A e A 9] COX-2 oA A& YERT)

a17] Aol = 2 o] HeJE AWsiAR, o]o g = AL of Tt A Aol A F17] oFA7F AE-H (Ut
EtOAc: o€ ofAlH| o] E

Ac,O: OFA EAL F-5=

NaOAc: ol ExF HEH

BuLi: -2 2 &

DME: t] || & A] of €}
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DMSO: U)W el & Z A =
EtOH: o er-&

Et,0: ol g o H=

MeOH: W e

Et;N: Egjo&o}nl

THF: g Eg}s =2 E g
AA| ]

e 1

4-vedsEdi=ddy3=

5 g (33 mmol) o] 4-wEE el =dds =5 Zet=T ol 91X A]7]1L, 132 mL ¢} CH,CI,
0 C 74A ¥Zrstar, 20.61 g (66 mmol) &) m-ZFEE2HHFAE H7189h, £FES 3 A7 Bk A Lo A wiks}
CHCly 1ol %L, 33} NaHCO, &4 o= A F&kar, MgSO, &= %38tttk &l & A A s, 0

Al715= EtOAc-33 E3t= & AREsto], Ae7h oM Azvteadvd 242
5 WA aA A 50T (3.96 g, 65 %).

41 157-159 C; 'H-NMR (300 MHz, CDCl; 6TMS): 3.10 (s, 3 H), 8.09 (m, 4 H), 10.14 (s, 1 H).

Fad 2
-dEsxdoldd

67 mg °] Na,WO, , 8 ®&2] obAIEAL 8L 19 mL 9] Hy0 & Sk ol fIAAI71aL, E3=E 65 C 7b#] 7FE a3l
19 mL (153 mmol) 9] 4-#"HE] e.obd @& F7be 9 34.5 mL (337 mmol) ©] H,0, & A7}tk £352 65 T ol
A1 1.5 AR ok anbaar, Wzbek 800 mL ©] 1IN HCI % 500 mL ¢] CHCL, & 718tk 58 &
H ¥ CHCly 2 Al H sttt 458 25% NaOH 2 97]8}etal, CHCly 2 FEs8k3lth. 7158 92 AlH s,
MgSO, & Axskirh. Sl & AlA sk}, WA Al 2M &S s5530H (19.80 g, 75 %).

+74:134 C; IH-NMR (300 MHz, CDCl3 §TMS): 2.97 (s, 3 H), 4.04 (s, 2H),6.66(d,J=9Hz, 2H),7.56(d,J=9
Hz, 2 H).
3¢ 3

-Hed&ydoldd

4-vdE opdd o ® Sl 1 3] m-
Al

gk gl whet, A o] A ShitE-S WA A RA

'H-NMR (300 MHz, CDCl; 6TMS): 2.68 (s, 3 H), 4.02 (s, 2 H), 6.75(d, J = 8.7 Hz, 2 H), 7.45(d, J = 8.7 Hz, 2 H).
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o] 4

1-(4-FF 229 d)-5-(d-vd eI drd)o|n &

a) N-(4-vEdsgdudzd)-4-FF22oldd

10.0 g (90 mmol) 9] 4-ZF 2 Zopd#, 16.5 g (90 mmol) 9] 4-w & el =es] = % 500 mL o] Ml EFES
d-2824 (Dean-Stark) Well A 2 A3t #7813tk &l & A7 sk, =59 2420l a17] whgoll A 23] A8+

At

BES B0 ZHE AdAgstste] E44oR &3 3 ehE

o

52
®

5l

o

$7:93 C; 'TH-NMR (300 MHz, CDCl; 6TMS): 2.54 (s, 3 H), 7.07 (m, 2 H), 7.20 (m, 2 1), 7.31 (d, J = 9 Hz, 2 H),
7.79(d,J=9 Hz, 2 H), 8.38 (s, 1 H).

b) ®A| 3=

6 g (24.5 mmol) 9] 7] ZRAAE, 3.87 g (24.5 mmol) 2] MEZEolZHr e o] LAloly = 9 98 mL 9] DMSO &
gk~ Yol YXA17]1aL, 5.49 g (49 mmol) ¢] Z H tert-F-ESA =5 AR E3HES 75 C 74X 7rEsha, s
5, Et,0 & 3 7hska, H,O = AFeA . 7715S MgSO, = x5k, & A7k, o rA A4S S7HA
715 EtOAc-3A4t 355 AFgsto] A7t oA A2vteE a9 d 2 ES 5330k AAld 9] 34 88&
WA A2 FEFET (4.06 g, 58 %).

i

-

¢

=

rulo

341 96-99 C; 'H-NMR (300 Mz, CDCly §TMS): 2.46 (s, 3 1), 7.0-7.3 (m, 9 H), 7.67 (s, 1 1D); £-4]
(C,6H,5FN,S.0.5H,0) C, H, N, S.

¢ 5

5-(4-vdevdsd)-1-ddongE

>l

E0 2opd el 2l ohd @S AU S ASlehais, el 4 0 Z1A1E A3 EAR Al wheh, AA A9l A

4-
letE s WAl g2 EFAY (56 % 8).

'H-NMR (300 MHz, CDCl; 6TMS): 2.46 (s, 3 H), 7.04 (d, J = 8.5 Hz, 2 H), 7.12(d, J = 8.5 Hz, 2 H), 7.19 (m, 2 H),
7.25(s, 1 H), 7.41 (m, 3 H), 7.69 (s, 1 H).

F1d) 6
1-(4-vEsd)-5-4-Hed &g d)oln i

4-=F o zopdd Al 4-vdobd ”|E AR A& Al9lstalss, Fatel 4 o 71A18 A} g Aol whe}, Ao €]
FA sheh=s WA A2 50T (61 % T8).

TH-NMR (300 MHz, CDCl; 6TMS): 2.39 (s, 3 H), 2.46 (s, 3 H), 7.06 (m, 6 H), 7.18 (m, 3 H), 7.65 (s, 1 H).

Fad) 7

2-E2RE-1-(4-FF 2 d)-5-(¢-vd =z dovdF
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0.35 mL (2.5 mmol) ¢] tjo]A=Z2F o}l & 85 mL ¢ TH Sk W IAA 7], &3

sttt Ak Z9] 1.6 M Buli €9 1.57 mL (2.5 mmol) & ﬂﬂoh 10 #3F kel 3 Fad)

o] THF 9] 0.56 g (2 mmol) 4 @H&%E 7};}031:} EFES 30 7 wwtslar, 8 mL ¢ TH
/\1 1.5 A

MgSO, = 7@54 7], Sl S xﬂﬂfs} 4 EZNo g S48 F7M7IE EtOAc- AL EFHE S AHES }04 *‘EHP* &
ol ARvtEI I E 28 =S S5 Al A Sgte S WA A=A #5890 (0.23 g, 37 %).

"H-NMR (300 MHz, CDCl, §TMS): 2.43 (s, 3 H), 6.9-7.2 (m, 8 H), 7.67 (s, 1 H).

i) 8
1-(4-ZF0 23 d)-2-Hd-5-(4-rmd Eaddd)o|n}ZE

N-ZE 2440000 s Al vg 80T =8 Agd AL Aslshats, Fad] 7o /1A A3k FAE 3ol ueh, A
o) EA| SFES WA LAZA FESAT (30 % 7).

'H-NMR (300 MHz, CDCl; 6TMS): 2.29 (s, 3 H), 2.43 (s, 3H), 6.94 (d, ] = 8.2 Hz, 2 H), 7.03 (d, J = 8.2 Hz, 2 H),
7.13 (m, 5 H).

Fad 9
1-4-Z2F22¥d)-2-3 =S AYE-5-Ud-vEEX dvd)olvttE

g (6.3 mmol) ¢ AA]e] 2 ol A =55 318E 2 10 mL ¢ H,O 59 40 % CH,0 ¢ Z3E5 130 T oA 72 A13E
b7t leh &l E Al AL, FE S EtOAc-H,0 3% Fol &A1 At S5 £838ta, 435S EtOAc &

=3t 17158 MgSO, & A xA7])aL, vl & Ak, &N 02X A4S F7H7]= EtOAc-34F S/ E5&
A}%s}cﬂ AP M el A A2etE I H 2R ES FESIGT. Al TA SeES WA A 2 A %ac;,iu}
(0.94 g, 43 %).

>« om N

74 211-212 C; 'H-NMR (300 MHz, CDCl, + CD40D §TMS): 3.07 (s, 3 H), 3.8 (s, 1 H+ H,0), 4.45 (s, 2 H),
7.2 (m, 7H), 7.80 (d, J = 8.2 Hz, 2 H) ; ¥4 (C;,H,;FN,0,9) C, H, N, S.

#iaid 10

2-BERR-1-4-FFL=29d)-5-¢¢-vE =g D)ol gE

e
40

=

K

12 A 9lstae, el 7o) 7| AE A% A Il e,

N-S2ZZ&oln= o S
< ).

A el o] A B

%
A

ﬂ_f
l'_,
R o

o

_Q mlm

4> >

AIN-HZ R
) 3

(

O

"H-NMR (300 MHz, CDCl, §TMS): 2.43 (s, 3 1), 6.9-7.2 (m, 9 D).

A4 11

2-E2E2-5--vdesddld)-1-HAdongE

Farel 5 M 55 et E S0 ﬁ% Aleetarz, Fare] 7 ol 1A E At F A7t Ao upek, Ao o] EA] g
e Al zzﬂiﬁ AT (56 % ).
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'H-NMR (300 MHz, CDCl; 6TMS): 2.43 (s, 3 H), 6.96 (d, J=8.5 Hz, 2 H), 7.08 (d, J = 8.5 Hz, 2 H), 7.16 (s, 1 H),
7.22 (m, 2 H), 7.41 (m, 3 H).

Fae) 12
2-222-1-4-9g99)-5-¢¢-md e dH D)o n =

A % shgte = S Zi% Aeletar=, Farel] 7 o 71 A} L g Aol ute}, DAl A 5}
AA A FEEAT (61 % TE).

'H-NMR (300 MHz, CDCl; 6TMS): 2.41 (s, 3 H), 2.44 (s, 3 H), 7.0-7.2 (m, 9 H).

i 13
3-EFeE-4-vEl=gdrs =
a) g 3-EFZ2-4-vEdilzo|E

1 g (6.5 mmol) 9] 3-FF2-4-wEdulzit 9 4 mL ©] SOCL, o] £3ES oF 2 tj7|a}el] 2 Al7F F3F 733t
Sl E AAG AL, AFES 0.64 mL 9 Et;N % 20 mL ¢ EtOH ¢ EFER 1 A3+ 5

A7) o}ﬁ A5t S CHoCly B Hy0 Abolell A sk}, S& efstal, 24 5& CHyCly 2 S8kt 254 7]
TE AN, 7 Afi=E F55A, ol F v w@Ael ARS8kl (100%).

TH-NMR (300 MHz, CDCl; 6TMS): 1.38 (t, J =7 Hz, 3 H), 2.32 (s, 3 H), 4.37 (q, J =7 Hz, 2 H), 7.25 (m, 1 H),
7.62(d, J; p=9.4Hz 1 H),7.71(d, J=7.7 Hz, 1 H).

b) 3-EFLZ-4-vdudr S

0.176 g (4.6 mmol) ¢] LiAlH, % 14 mL ] Et,0 ¢ &3&ol, 28 mL 9] Et,0 Foll &31¥ 0.5 g (4.6 mmol) ¢ 7] A
AEE 0T, b= ti7lstel] Hrbebar, 2S5 A0l 2 A17F <k uwkalgitt. 0.28 mL ¢] H,0, 0.6 mL ¢ THF,
0.29 mL 9] 15 % NaOH, 0.8 mL °] H,0 % Na,SO, & A& o= H7bskgivt. 10 23t ket &, £3heS of s,
Et,0 = A &3t s5F38t0], 0.3 g o AP ES 5311, o5 ths DAl A A4 AF&-3E3ATE (93%).

'H-NMR (300 MHz, CDCl,; 6TMS): 2.1 (broad s, 1 H), 2.26 (s, 3 H), 4.62 (s, 2 H), 7.0 (m, 3 H).

o) EA 3FE

0.21 mL (2.3 mmol) ¢] $44 S22]= % 3 mL ¢ CH,Cl, ¢ &% =¢l, 0.36 mL (4.7 mmol) ¢] DMSO % 0.7 mL 9
CH,CL, o] 3228 78 T 2 o} =& tj7|a}o] W71}, 5 ¥+ wukallth. 0.6 mL o] 1:1 DMSO:CH,Cl, E3E %

2] 0.3 g (2.1 mmol) & 7] A E EFES Hr7Ist e E8E2 30 B3F-78 T oA wwksiar, 2. 6 mL (19
mmol) o) Et,N & #7be1oit. £35S 10 534 -78 Col A muketa, 2744 b9tk o] & CH,CL, 2 H,0 91 &
=

o=
i, T& BEESiTh 455 CHCL, = 5 tol, e A=A Ad=s 538300 (0.30 g,
100%).

ol

=), A
s, 2%H §7152 A%

TH-NMR (300 MHz, CDCl; 6TMS): 2.66 (s, 3 H), 7.29 (m, 1H), 7.44 (d, J;;_p = 9.4 Hz, 1 H), 7.51(d, J=7.7 Hz, 1
H), 9.87 (s, 1 H).
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Farel] 13 ol 71 A= Y
& Alxdh= dll 482

FAFSHAl Al 25 AT

13(1) 6-HE 9 E-3-FtE52LH 3| =

TH-NMR (300 MHz, CDCl; 6TMS): 2.66 (s, 3 H), 7.32(d, J =8 Hz, 1 H), 8.06 (d, J = 8 Hz, 1 H), 8.95 (s, 1 H),
10.06 (s, 1 H).

13(2) 6-22 29 d-3-7l2 B 2L H 3=

'H-NMR (300 MHz, CDCl, §TMS): 7.51 (d, J = 8 Hz, 1 H), 8.14 (d, J = 8 Hz, 1 H), 8.87 (s, 1 H), 10.10 (s, 1 H).
13(3) 2,6-HE229d-3-7I2 7240 3| =

TH-NMR (300 MHz, CDCl, §TMS): 7.43 (d, J = 8 Hz, 1 H), 8.18 (d, J = 8 Hz, 1 H), 10.35 (s, 1 H).

13(4) 5,6-tE2 =23 g d-3-7I 28 2L H 3 =

"H-NMR (300 MHz, CDCl, §TMS): 8.21 (d, J = 1 Hz, 1 H), 8.74 (d, J = 1 Hz, 1 H), 10.05 (s, 1 H).

13(5) 3-HEA -4-m @l =3 =

TH-NMR (300 MHz, CDCl, §TMS): 2.29 (s, 3 H), 3.89 (s, 3 H), 7.3 (m, 3H), 9.92 (s, 1H).

13(6) 4-222-3-"Elz g3 =

'H-NMR (300 MHz, CDCl, §TMS): 2.44 (s, 3 H), 7.50 (m, 1 H), 7.66 (m, 1 H), 7.74 (m, 1 H), 9.95 (s, 1 H).
13(7) 4-dd=opdil= &38| =

TH-NMR (300 MHz, CDCl; §TMS): 1.39 (t, J = 7.5 Hz, 3 H), 3.05(q, J = 7.5 Hz, 2 1), 7.34 (d, ] = 8.5 Hz, 2 H),
7.75(d, J=8.5 Hz, 2 H), 9.91 (s, 1 H).

A4 1

5-(4-EF e 2vd)-1-(4-MdeXdvd)onttE

a) N-(4-SF 2l d)-4-vdExdotdd

19.60 g (115 mmol) 9] 4-wlE% 2 debdd, 12.19 mL (115 mmol) ¢ 4-ZF 2 2wl=dd 5= 2 590 m
o] E3=S UAEE (Dean-Stark) WollA 2 A3t Sk7-8lgleh. Svij& A7 s, +58 2 =& v DAl A

B AHgslh,

BES EL,0 ZHH AZ2A S et B4 407 $59 33

o

S5

o

41142 C; 'TH-NMR (300 MHz, CDCl; 6TMS): 3.08 (s, 3 H), 7.20 (m, 2 H), 7.30 (m, 2 H), 7.98 (m, 4 H), 8.38 (s,
1 H).
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b) ¥4 3}E

31.8 g (115 mmol) & N-(4-ZF o zuldgld)-4-HEExdoldd (7]dA 5), 33.4 g (172 mmol) & EAHE
o] Aol =) 31.7 g (229 mmol) ¢ K(COS, 795 mL o] MeOH % 340 mL ¢] DME 9] &35S 2 A7t ¢t 3153513
=

o} & E A AL, AFES CH Cl Z/cgz; TIE Zof| A LAY I, 2 BEetenh. 42 CH. CIZ =235,
299 §7155 MgSO, = A xstal, w5t =A== Tﬁ*‘s}ﬂ o] & Et,0 & 3] Al ¥}, 29.0 g o] A4}
2o IAE 533G o] = EtOAc/F A (120/25 mL) 225 A AAZ}3AT. 27.2 ¢ o AANES IH I 28 114
24 53T (75 %).

74 151-155 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.10 (s, 3 H), 7.05 (m, 2 H), 7.13 (m, 2 H), 7.26 (s, 1 H),
7.36(d,J=9 Hz 2 H), 7.75 (s, 1 H), 7.99 (d, J = 9 Hz, 2 H); %4 (C;4H,;FN,0,9) C, H, N, S.

EES L EECE R

P
o

Aeletalz, a7 stek=a AAle 13} FAFsHA Azl v
1(D) 5-(4-H € d)-1-¢4-Hed=2dod)o|nvZ (81 % +8&).

71 156 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.35 (s, 3 H), 3.10 (s, 3 H), 7.01 (d, J = 8 Hz, 2 H), 7.11 (d, J = 8
Hz, 2 H), 7.26 (s, 1 H), 7.37 (d, J = 8.6 Hz, 2 H), 7.74 (s, 1 H), 7.97 (d, J = 8.6 Hz, 2 H); ¥4 (C,,H N, 0,95) C,
H, N, S.

1(2) 5-(2,4-9&F 25 9)-1-¢-rAdeXxdd Do tE (77 % +5).

74 119 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.09 (s, 3 H), 7.25 (m, 3 H), 7.30 (s, 1 H), 7.33 (d, ] = 8.6 Hz, 2
H), 7.81 (s, 1 H), 7.98 (d, J = 8.6 Hz, 2 H); £-4] (C,4H,,F,N,0,9) C, H, N, S,

1(3) 1-4-vldexded)-5-sd o tE (74 % ).

7 164 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.09 (s, 3 H), 7.29 (m, 6 H), 7.37 (d, J = 8.6 Hz, 2 H), 7.75 (s, 1
H), 7.97 (d, J = 8.6 Hz, 2 H); #4] (C;H,,N,0,8.0.5H,0) C, H, N, S.

1(4) 5-3,4-dE2=29d)-1-¢-HeEsx D)ol dZ 81 % ).

€71 176 C; '"H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 6.86 (d, J = 8.3 Hz, 1 H), 7.33 (m, 3 H), 7.39 (d, J =
8.6 Hz, 2 H), 7.77 (s, 1 H), 8.03 (d, J = 8.6 Hz, 2 H); ¥4 (C,4H,,Cl,N,0,9) C, H, N, S.

1(5) 5-(4-H A #HE)-1-U-vd=E D)ol m = (57 % T5).

7 185-187 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.09 (s, 3 H), 3.81 (s, 3 H), 6.84 (d, ] = 8.8 Hz, 2 H), 7.06
(d, J=8.8Hz 2H), 7.21 (s, 1 H), 7.37 (d, ] = 8.6 Hz, 2 H), 7.72 (s, 1 H), 7.97 (d, ] = 8.6 Hz, 2 H); ¥4
(Cy,H,5N,0,9) C, H, N, S.

1(6) 5-(B3-FFL2-4-"EA D) -1-U-rAEeX ds Dol vZ (79 % +&).

71 166 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.10 (s, 3 H), 3.89 (s, 3 H), 6.82 (m, 3 H), 7.23 (s, 1 H), 7.37 (d,
J=8.5Hz 2 H), 7.73 (s, 1 H), 7.99 (d, J = 8.5 Hz, 2 H); ¥4 (C,,H,;FN,0,S.0.5H,0) C, H, N, S.
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1(7) 5-(3-F=2949)-1-¢¢-vesxdH d)o|ndE (81 % +48).

'H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 6.87 (m, 2 H), 7.02 (m, 1 H), 7.24 (m, 1 H), 7.32 (s, 1 H), 7.39
(d, J=8.5Hz 2 H), 7.76 (s, 1 H), 8.01 (d, J = 8.5 Hz, 2 H); 54 (C,4H,3FN,0,9) C, H, N, S.

1(8) 5-(3-FF=2-4-vEHd)-1-¢G-HEe=x g d) o1 tE (51 % +8).

71 147 C; 'TH-NMR (300 MHz, CDCl, §TMS): 2.27 (s, 3 H), 3.11 (s, 3 H), 6.76 (m, 2 H), 7.11 (m, 1 H), 7.24 (m,
1 H), 7.38 (d, ] = 8.5 Hz, 2 H), 7.74 (s, 1 H), 8.05 (d, J = 8.5 Hz, 2 H); ¥4} (C,,H,sFN,0,9) C, H, N, S.

1(9) 5-(2-F =29 49)-1-¢¢-vesxdHd)o|nTdE (78 % +8).

71 188-189 C; 'H-NMR (300 MHz, CDCl,; §TMS): 3.11 (s, 3 H), 7.00 (t, J = 9 Hz, 1 H), 7.17 (m, 1 H), 7.32 (m,
5H), 7.81 (s, 1 H), 7.95 (d, J = 8.6 Hz, 2 H); 4] (C,4H,3FN,0,S.0.25H,0) C, H, N, S,

1(10) 1-(4-HE X did)-5-U-EEFLEMEA A D) TdE (75 % 75).

74 141-142 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 7.16 (s, 4 H), 7.30 (s, 1 H), 7.38 (d, J = 8.5Hz,
2 H), 7.76 (s, 1 H), 8.01 (d, J = 8.5 Hz, 2 H); £4] (C,,H,3F;N,0,9) C, H, N, S.

1(11) 5-(6-wE-3-H &g D)-1-U-vdesx do )| tE (73 % +5).

$7: 188-193 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.55 (s, 3 H), 3.10 (s, 3 H), 7.11 (d, J =8 Hz, 1 H), 7.29 (d, J
=8 Hz, 1 H), 7.32 (s, 1 H), 7.38 (d, ] = 8.7 Hz, 2 H), 7.78 (s, 1 H), 8.00 (d, ] = 8.7 Hz, 2 H), 8.32 (s, 1 H); %4
(C,gH,5N50,5.0.25H,0) C, H, N, S.

1(12) 5-(2-ZF L E2-4-"EAHE)-1-¢-HEsxdH D)o tE (62 % +5).

§74: 183-184 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 H), 3.81 (s, 3 H), 6.58 (dd, J;_p= 11.7 Hz, J = 2.5
Hz, 1 H), 6.72 (dd, J = 8.5 Hz, J= 2.5 Hz, 1 H), 7.15 (t, J = 8.5 Hz, 1 H), 7.25 (s, 1 H), 7.35 (d, J = 8.8 Hz, 2 H),
7.78 (s, 1 H), 7.95 (d, J = 8.8 Hz, 2 H); ¥4 (C,H;5FN,0,5.0.25H,0) C, H, N, S.

1(13) 5-(3-222-4-vedd)-1-U-vEsxd o d)o|vnZ (74 % +&).

71 173-174 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.33 (s, 3 H), 3.10 (s, 3 H), 6.77 (m, 1 H), 7.09 (m, 1 H),
7.24 (m, 2 H), 7.39 (d, J = 8.5 Hz, 2 H), 7.74 (s, 1 H), 8.01 (d, J = 8.5 Hz, 2 H); ¥4 (C,,H,:CIN,0, S.0.25H,0) C,
H, N, S.

1(14) 5-GB-"IEA -4-H g D)-1-¢U-vdeX daAd) o thE (54 % +8).
&% 174-175 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.24 (s, 3 H), 3.14 (s, 3 1), 3.70 (s, 3 H), 6.60 (m, 2 ID),
7.09 (m, 1 H), 7.32 (m, 1 ), 7.43 (d, J = 8.5 Hz, 2 1), 7.79 (s, 1 H), 8.03 (d, J = 8.5 Hz, 2 H); ¥4

(C1H;gN,045.0.5H,0) C, H, N, S.

1(15) 5-(4-22=299)-1-@-vMedsxdHd)o|ndZ (88 % +H).
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74 192-193 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 7.05 (d, J = 8.5 Hz, 2 H), 7.26 (m, 3 H), 7.38
(d, J=8.5Hz, 2 H), 7.76 (s, 1 H), 8.00 (d, J = 8.5 Hz, 2 H); ¥4 (C,4H,5CIN,0,5.0.75H ,0) C, H, N, S.

1(16) 5-(6-F22-3-9Y4D)-1-(-mdex do D)o nt}ZE (69 % T8).

74 191-192 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 7.3 (m, 5 H), 7.80 (s, 1 H), 8.03 (d, J = 8.5 Hz,
2 H), 8.21 (m, 1 H); ¥4 (C;5H,,CIN;0,8.0.56H,0) C, H, N, S.

1(17) 5-(2,6-"E=22-3-99D)-1-U-vd s dHd Do aE (30 % &, 2,6-t 2229 2| d-3-7t2 50|
S| ERRE Fsto] A= 1(18) 3 37 =5).

'H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 1), 7.3 (m, 4 H), 7.58 (d, ] = 8.5 Hz, 1 H), 7.87 (s, 1 H), 8.03 (d, J =
8.5 Hz, 2 H); ¥4 (C,2H,,Cl,N;0,9) C, H, N, S.

1(18) 5-(2-F 2 2-6-v5A-3-YD)-1-4-HEdE X dF ) o7 }= (30 % +8).

741 192-198 C; 'H-NMR (300 MHz, CDCl; 6TMS): 3.11 (s, 3 H), 3.95 (s, 3 H), 7.3 (m, 4 H), 7.40 (d, J = 8.5 Hz,
1H), 7.72 (s, 1 H), 8.03(d, J =8.5 Hz, 2 H).

1(19) 5-(5,6-dE2=2-3-9gd)-1-¢-rmdeX Al Dl tF (62 % T5).

74 192-198 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.11 (s, 3 H), 7.3 (m, 3 H), 7.60 (m, 1 H), 7.81 (s, 1 H), 8.00
(m, 1 H), 8.03 (d, J = 8.5 Hz, 2 H); ¥4 (C;5H,,C,N,0,9) C, H, N, S.

1(20) 1-(4-vd <2 9o d)-5-4-Z2EA FH D)o v thF (60 % T&).

$74: 167-169 C; 'H-NMR (300 MHz, CDCl, §TMS): 1.04 (t, ] = 7.5 Hz, 3 H), 1.79 (q, ] = 7.5 Hz, 2 H), 3.10 (s, 3
H), 3.90 (t, J = 7.5 Hz, 2 H), 6.82 (d, J = 8.5 Hz, 2 H), 7.02 (d, ] = 8.5 Hz, 2 H), 7.21 (s, 1 H), 7.36 (d, J = 8.5 Hz, 2
H), 7.73 (s, 1 H), 7.95 (d, J = 8.5 Hz, 2 H); ¥4] (C,qH,,N,0,5.0.56H,0) C, H, N, S.

1(21) 5-3,5-"AFAI#E)-1-(4-ddex ds d)o| v tE (60 % +5).

71 100-101 C; 'H-NMR (300 MHz, CDCl, §TMS): 1.30 (t, ] = 7.5 Hz, 6 H), 3.08 (s, 3 H), 3.89 (q, J = 7.5 Hz, 4
H), 6.23 (m, 2 H), 6.39 (m, 1 H), 7.26 (s, 1 H), 7.39 (d, ] = 8.5 Hz, 2 H), 7.73 (s, 1 H), 7.99 (d, J = 8.5 Hz, 2 H); &
2] (CyHysN,0,5.0.75H,0) C, H, N, S.

1(22) 5-(4-AEA#ED)-1-U-mld e X dsl D)o tE (58 % T5).

71 165 C; 'H-NMR (300 MHz, CDCl, §TMS): 1.41 (t, J = 7.5 Hz, 3 H), 3.09 (s, 3 H), 4.0 (a, J = 7.5 Hz, 2 H),
6.82 (d, ] = 8.5 Hz, 2 H), 7.02 (d, J = 8.5 Hz, 2 H), 7.21 (s, 1 H), 7.32 (d, J = 8.5 Hz, 2 H), 7.72 (s, 1 H), 7.95 (d, J

= 8.5 Hz, 2 H); #4] (C;4H,4N,0,5.0.25H, 0) C, H, N, S.

1(23) 1-(4-HE =2 dHd)-5-U-HE=ZHY)o|nthZF (84 % ).
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71 190-194 C: 'H-NMR (300 MHz, CDCl; 6TMS): 3.09 (s, 3 H), 7.31(d, J=8.5 Hz, 2 H), 7.44 (d, ] = 8.5 Hz, 2
H), 7.52 (s, 1 H), 7.87 (s, 1 H), 8.10 (d, J = 8.5 Hz, 2 H), 8.23 (d, J = 8.5 Hz, 2 H); ¥4 (C,4H,4N;0,S.0.25H,0)
C, H, N, S.

1(24) 5-(4-HE o d)-1-U-HE=EdH D)ol vvhZE (89 % +8&).

$74: 153-155 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.47 (s, 3 H), 3.09 (s, 3 H), 7.02 (d, J = 8.8 Hz, 2 H), 7.15

(d, J=8.8Hz 2H), 7.26 (s, 1 H), 7.37 (d, ] = 8.6 Hz, 2 H), 7.74 (s, 1 H), 7.98 (d, ] = 8.6 Hz, 2 H); ¥4
(Cy,H,5N,0,8,.0.5H,0) C, H, N, S.

1(25) 5-(4-de<sddd)-1-U-HEesxdH d)olvvtZE (57 % T8&).

§7:181-185 C: 'H-NMR (300 MHz, CDCl; 6TMS): 1.32 (t, J = 7.5 Hz, 3 H), 2.95(q, J=7.5 Hz, 2 H), 3.11 (s, 3

H), 7.02 (d, J = 8.5 Hz, 2 H), 7.24 (m, 3 H), 7.38 (d, J = 8.5 Hz, 2 H), 7.76 (m, 1 H), 8.00 (d, J = 8.5 Hz, 2 H); -]
(CygH,gN,0,S,) C, H, N, S.

1(26) 5-(4-grgetvn] =5 d)-1-4-"HdeX ¥ d)o| 7| thE (50 % +&).

TH-NMR (300 MHz, CDCl; 6TMS): 2.96 (s, 6 H), 3.09 (s, 3 H), 6.61 (d, ] =8.8 Hz, 2 H), 6.97 (d, ] = 8.8 Hz, 2 H),
7.17 (s, 1 H),7.39(d, J=8.6 Hz, 2H), 7.71 (s, 1 H), 7.95(d, J = 8.6 Hz, 2 H).

A4 2
1-(4-EF 25 9)-5-U-vdexdvd)onttE

Fare] 1ol 59 39E 2 4-SF e 2opdR o2 R E Suets AS AlQstais, dAld 1 ¢ 71AE A3 L7
Sl whet, Ao o] A gtetEs WA LA =N 55T (70 % 8).

71 133-134 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.05 (s, 3 H), 7.20 (m, 4 H), 7.31 (d, J = 9 Hz, 2 H), 7.41 (s,
1H), 7.73 (s, 1 H), 7.83 (d, J = 9 Hz, 2 H); #4] (C,5H,3FN,0,9) C, H, N, S,

AA 3
5-(4-EF =¥ d)-4-ME-1-¢-HEexdv d)o|Hth&

Edvd o]t = thil a-EA

a-EAoFolaA ol =S AL el g Aslata, AAd 1o 7148 A3 FAT 34
of whet, HAAjd o] A s}gtES WAl

A ZAM FEIAT (45 % TE).

7 143-143 C; 'H-NMR (300 MHz, CDCl, TMS): 2.31 (s, 3 H), 3.08 (s, 3 H), 7.05 (m, 4 H), 7.27 (d, J = 9 Hg,
2 H), 7.71 (s, 1 H), 7.93 (d, J = 9 Hz, 2 H); ¥4 (C;,H,5FN,0,5.0.25H,0) C, H, N, S.

A 4
4-FRE2-5-(4-FFL2M9)-1-U-vdex dud)onttE

27.2 ¢ (86 mmol) 2] 5-(4-ZF 9 2Hd)-1-4-We sz I d)o|ut}E (A Ao 1 oA $5), 12.05 g (90 mmol) <]
N-S2zs30elv = 3 81 mL ¢ CHCL, o] £3=5 18 A3 & &shdltt. &ri& A7 staL, &7FES CHLCL, T ol
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&3a217131, 1 NHCI % 71 o5 1 N NaOH % =2 A4 0}031:} 7154 MgSO, & AxA711, 5. 54
ZAFE EL0 2 538 A A, 26.2 ¢ o AR FE uAE F551L, o5 SN oBA FAHE T =
EtOAc-33t E9HE-& AH8-ato] delrhad el A ﬂEU}E:LﬂMo}%iE‘r. Ao A4 sgHES WA A=A F58
ATk (24.0 g, 80 %).

7 167 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.13 (s, 3 H), 7.12 (m, 2 H), 7.20 (m, 2 H), 7.32 (d, J = 9 Hz, 2 H)
L 771 (s, 1 H), 8.02(d, J =9 Hz, 2 H); ¥4 (CgH,,CIFN,0,9) C, I, N, S.

ek ol gEREE S0 AL AlQslals, 5] SFES A A 4 9 FAFSHA Al 235 Tk
4(1) 4-222-5-(4-vgHD)-1-d-mdExdd D)o ntZE (90 % T5).
Ao 1(1) 2H-E &9

71 182 C; '"H-NMR (300 MHz, CDCl, §TMS): 2.36 (s, 3 H), 3.08 (s, 3 H), 7.07 (d, J = 8.1 Hz, 2 H), 7.16 (d, J =
8.1 Hz, 2H), 7.32(d, J = 8.6 Hz, 2 H), 7.65 (s, 1 H), 7.96 (d, J = 8.6 Hz, 2 H); ¥4 (C;,H,CIN,0, S.0.25H,0) C,
H, N, S.

4(2) 4-E222-5-(24-tZEF 2 d)-1-4-ved < I d)o|n = (45 % T8).
AN 1(2) 2HE Z9

7 183-184 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 H), 6.79 (m, 1 H), 7.00 (m, 1 H), 7.31 (d, J = 8.4
Hz, 2 H), 7.40 (m, 1 H), 7.72 (s, 1 H), 7.97 (d, J = 8.4 Hz, 2 H); ¥4] (C,¢H,,CIF,N,0,S) C, H, N, S.

4(3) 4-E22-1-4-HE&xdHd)-5-Hdo|nt}E (51 % 5).
AA | 1(3) 2HE] Z9

71 145-146 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 H), 7.1-7.4 (m, 7 H), 7.66 (s, 1 H), 7.95 (d, J =
8.6 Hz, 2 H); ¥4 (C,4H,4CIN,0O ,S.0.25H,0) C, H, N, S.

4(4) 4-222-5-3,4-YZF22¥9)-1-4-vd X ddd)o|nd= (74 % +8).
Ao 1(4) ZH-E F

$74: 166-157 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.10 (s, 3 H), 6.95 (d, J = 8.3 Hz, 1 H), 7.34 (d, ] = 8.4 Hz, 2
H), 7.37 (m, 2 H), 7.68 (s, 1 H), 8.02 (d, J = 8.4 Hz, 2 H); 4] (C,4H,,Cl,N,0,9) C, H, N, S.

4(5) 4-222-5-(4-HEA A D)-1-¢-ME e X o)M= (63 % 7).
Aol 1(5) 2HE &,

7 205 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 H), 3.82 (s, 3 H), 6.88 (d, J = 8.7 Hz, 2 H), 7.12(d, J =
8.7 Hz, 2 H), 7.31 (d, J = 8.5 Hz, 2 H), 7.64 (s, 1 H), 7.96 (d, J = 8.5 Hz, 2 H); £-4] (C;,H,5CIN,0 ,5.0.5H,0) C,
H,N,S.

4(6) 4- 22 2-5-(3-ZF L Z-4-"EAHY)-1-d-HedEE I d)-olnZE (73 % +5).
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AAle 1(6) =578 =2

7 196 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.09 (s, 3 H), 3.91 (s, 3 H), 6.92 (m, 3 H), 7.33 (d, J = 9 Hz, 2 H),
7.64 (s, 1 1), 7.99 (d, J = 9 Hz, 2 1); #4] (C,,H,CIFN,0,5) C, I1, N, S.

4(7) 4-E22-5-3-ZF2Hd)-1-d-He = dFd)ovv= (62 % T5).

AAle] 1(7) 25-E =%

$7: 167-179 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 3.07 (s, 3 H), 6.92 (m, 2 H), 7.06 (m, 1 H), 7.29
(m, 1 H), 7.40 (d, ] = 8.6 Hz, 2 H), 7.97 (d, ] = 8.6 Hz, 2 H), 8.36 (s, 1 H); ¥4 (C,4H,,CIFN,0,S.HCD C, H, N, S.

4(8) 4-FEZ-5-3-FF L E24-vWdud)-1-¢U-vld X ddD-o| v tE (48 % +&).
Aol 1(8) =258 &2

41176 C; 'TH-NMR (300 MHz, CDCl; 6TMS): 2.30 (s, 3 H), 3.10(s, 3 H), 6.84 (d, ] =7.7 Hz, 1 H), 6.93 (d, J =

9.7 Hz, 1 H), 7.19 (t, J = 7.7 Hz, 1 H), 7.57 (d, J = 7.8 Hz, 2 H), 8.02 (d, J = 7.8 Hz, 2 H), 9.26 (s, 1 H); ¥4
(C,,H,,CIFN,0,S.HCD C, H, N, S.

4(9) 4-222-5-(2-EF 29 I)-1-U-vEs X ddDovd= (65 % 75).
Ao 1(9) ZH-E F

$74: 177-178 C; 'H-NMR (300 MHz, CDCl, + CD40D §TMS): 3.12 (s, 3 H), 7.07 (m, 1 1), 7.29 (m, 1 H), 7.42
(m, 2 H), 7.45 (d, J = 8.6 Hz, 2H), 7.99 (d, J = 8.6 Hz, 2 H), 8.55 (s, 1 H); £41 (C,4H,,CIFN,0,S.HCLO.5H ,0) C,
H, N, S.

4(10) 4-222-1-(4-"Ed <X 45 d)-5-U-EEF L2 EA T D) - F (73 % T5).
A 1(10) 258 =i

$74: 136-138 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.10 (s, 3 H), 7.26 (m, 4 H), 7.54 (d, J = 8 Hz, 2 1), 8.02 (d,
J=8Hz 2 1), 8.98 (s, 1 H); ¥4} (C;,H,,CIF;N,0,S.HCD C, H, N, S,

4(11) 4-222-5-(6-"E-3-9D)-1-4-vE=Edud)o|n = (63 % T+5).

AN 1(11) Z3E &3

"TH-NMR (300 MHz, CDCl, + CD,0D §TMS): 2.87 (s, 3 H), 3.13 (s, 3 H), 7.47 (d,J= 8.5 Hz, 2 1), 7.73 (d, ] = 8.3
Hz, 1 H), 7.94 (s, 1 H), 8.04 (d, J = 8.5 Hz, 2 H), 8.08 (d, J=8.3 Hz, 1 H), 8.56 (s, 1 H); &4

(CH,4CIN40,S.2HCLO.5H,0) C, H, N, S.

4(12) 4-E22-5-2-ZF L Z2-4-1EAHY)-1-U-vEsxdHd)-o|v}Z (61 % +5).

AAle 1(12) =258 &2
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741 176-198 C: 'H-NMR (300 MHz, CDCl; 6TMS): 3.09 (s, 3 H), 3.83 (s, 3 H), 6.58 (d, J;;_p = 11.6 Hz, 1 H),

6.79 (d, J = 8.5 Hz, 1 H), 7.30 (m, 1 H), 7.54 (m, 2 H), 8.00 (d, J = 8 Hz, 2 H), 9.21 (s, 1 H); %4]
(C,,H,,CIFN,0,8.HCL0.25H,0) C, H, N, S.

4(13) 4-222-5-(3-F22-4-vEdud)-1-¢-vEEE I d)-o|n| = (76 % +5).
A A e 1(13) ZHE =,

71 181-182 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.35 (s, 3 H), 3.11 (s, 3 H), 6.90 (m, 1 H), 7.17 (m, 1 H),
7.31 (m, 1 H), 7.50 (d, J = 8.5 Hz, 2 1), 8.01 (d, ] = 8.5 Hz, 2 H), 8.90 (s, 1 H); ¥4 (C,,H,,CI,N, 0,S.HCI) C, H,
N, S.

4(14) 4-222-5-QB-HEA-4-HEH D)-1-U-vEdex dd d)-ontdE (71 % T).

AAle 1(14) 258 &2

41178 C; 'TH-NMR (300 MHz, CDCl; 6TMS): 2.22 (s, 3 H), 3.14 (s, 3 H), 3.78 (s, 3 H), 6.64 (m, 2 H), 7.09 (m,
1 H), 7.58 (m, 2 H), 8.03 (d, J = 8.5 Hz, 2 H), 9.31 (s, 1 H); ¥4 (C,4H,,CIN,0,S.HCD C, H, N, S.

4(15) 4-822-5-4-F2299)-1-4-vEdEexddd)o|n = (55 % T&).
AN 1(15) 246 &2,

§74: 222-223 C; 'H-NMR (300 MHz, CDCl, + CD40D §TMS): 3.13 (s, 3 H), 7.16 (d, J = 8.3Hz, 2H), 7.38 (m,
4H), 8.01 (m, 3H); ¥4 (C,4H,,Cl,N,0,S.HCLO.25H,0) C, H, N, S.

4(16) 4-222-5-(6-F22-3-9g)-1-¢-vexEd¥d)ont}Z (45 % +5).
AN e 1(16) ZHE =,

$7: 223 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 3.07 (s, 3 H), 7.3 (m, 3 H), 7.51 (m, 1 H), 7.97 (m, 3 H)
,8.17 (m, 1 H); #4] (C,5H,,CL,N,0,S.2HCD) C, H, N, S.

4(17) 4-222-5-(2,6-9US22-3-9H)-1-¢d-vmEd X did)ont}&
AN 1(17) EHE &=,

74253 C; 'TH-NMR (300 MHz, CDCl; 6TMS): 3.10 (s, 3 H), 7.26 (d, J = 8.5 Hz, 2 H), 7.40 (d, ] = 8.5 Hz, 1 1),
7.70(d, J=8.5Hz 1 H), 7.77 (s, 1 H), 7.99 (d, J = 8.5 Hz, 2 H); ¥4 (C,5H,,CI;N;0 ,S.0.56H,0) C, H, N, S.

4(18) 4-222-5-(2-F22-6-"5EA]-3-¥ g 4)-1-4-vEdEE I d)-ont}Z
A A e 1(18) ZHE =,

'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 3.06 (s, 3 H), 3.91 (s, 3 H), 6.73 (d, J = 8 Hz, 1 H), 7.35 (m, 2 H),
7.52(d, J =8 Hz, 1 H), 7.94 (m, 3 H); 4] (C,H,5C,N,0,S.HCD C, H, N, S.
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4(19) 4-222-5-(5,6-tF22-3-9 g )-1-¢-"esxd v d)o|vt}Z (50 % F5).

AAle 1(19) =58 &2

7 223-230 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.12 (s, 3 H), 7.37 (d, J = 8.4 Hz, 2H), 7.72 (s, 1H), 7.76 (s,
11D, 8.02 (s, 11, 8.07 (d, J = 8.4 Hz, 21D; ¥4 (C,;H,C1;N;0,8.0.5H, 0) C, H, N, S.

4(20) 4-222-1-(4-AE<XdAD)-5-U-Z2F A DolvE (60 2 T&).
AAlel 1(20) 248 &

¢ 4:161-163 C; 'H-NMR (300 MHz, CDCl; 6TMS): 1.04 (t, J = 7.5 Hz, 3 H), 1.79 (q, J = 7.5 Hz, 2 H), 3.10 (s, 3

H), 3.92 (t, J = 7.5 Hz, 2 H), 6.88 (d, ] = 8.5 Hz, 2 H), 7.10 (d, ] = 8.5 Hz, 2 H), 7.60 (d, J = 8.5 Hz, 2 H), 8.00 (d, J
= 8.5 Hz, 2 H), 9.58 (s, 1 H); #4] (C,¢H,oCIN,0,S.HCL0.5H ,0) C, H, N, S.

4(21) 4-822-5-(3,5-YdEA I D)-1-4-HEdEXxddd)o| v = (60 % T&).
A A e 1(21) ZHE] S

¢4 227-231 C; 'H-NMR (300 MHz, CDCl; 6TMS): 1.38 (t, J = 7.5 Hz, 3 H), 1.42 (t, ] = 7.5 Hz, 3 H), 3.08 (s, 3

H), 3.94 (q, J = 7.5 Hz, 2 H), 4.03 (q, J = 7.5 Hz, 2 H), 6.50 (m, 1 H), 6.56 (m, 1 H), 7.52 (s, 1 H), 7.66 (d, J = 8.5
Hz, 2 H), 8.00 (d, J = 8.5 Hz, 2 H), 10.08 (s, 1 H); ¥4] (CyH,, CIN,0,S.HCD C, H, N, S.

4(22) 4-EE22-5-(4-dEAHD)-1-4-HEdEXxddd)o| v = (65 % T&).
AN 1(22) ZHE E2

41207 C; 'TH-NMR (300 MHz, CDCl; 6TMS): ): 1.41 (t, J = 7.5 Hz, 3 H), 3.13 (s, 3 H), 4.08 (q, J = 7.5 Hz, 2 H),

6.90 (d, J = 8.5 Hz, 2 H), 7.12(d, J = 8.5 Hz, 2 H), 7.50 (d, J = 8.5 Hz, 2 H), 8.02 (d, J = 8.5 Hz, 2 H), 9.12 (s, 1 H)
;249 (C,gH;CIN,0,S.HCD) C, H, N, S.

4(23) 4-222-1-4-vdE¥Ed¥d)-5-U-HEZH D)o u|t}= (56 % +5).
AN e 1(23) ZHE =,

7 211-217 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.09 (s, 3 H), 7.34 (d, J = 8.5 Hz, 2 H), 7.39 (d, J = 8.5 Hz, 2
H), 7.72 (s, 1 H), 8.02(d, J = 8.5 Hz, 2 H), 8.20 (d, J = 8.5 Hz, 2 H); 4] (C,4H,,CIN,0,9) C, H, N, S.

4(24) 4-222-5-(4-vdeddHd)-1-G-vesEdH d)-olugdZ (18 % +5).
AN e 1(24) ZHE =

71 216-220 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.50 (s, 3 H), 3.10 (s, 3 H), 7.11 (d, J = 8.8 Hz, 2 H), 7.21
(d,J=8.8 Hz, 2 H), 7.35(d, J = 8.6 Hz, 2 H), 7.66 (s, 1 H), 7.99 (d, J = 8.6 Hz, 2 H); ¥4 (C,;H,5CIN, 0,S,) C, H,
N, S.

4(25) 4-E22-5-(4-dEEadud)-1-d-vdEexdd Doln = 21 % +8).
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AAle 1(25) ZH-E &2

¢4 181-185 C; 'H-NMR (300 MHz, CDCl; 6TMS): 1.35 (t, J = 7.5 Hz, 3 H), 2.99 (q, J = 7.5 Hz, 2 H), 3.10 (s, 3

H), 7.09 (d, ] = 8.5 Hz, 2 H), 7.24 (d, J = 8.5 Hz, 2 H), 7.32 (d, J = 8.5 Hz, 2 H), 7.66 (m, 1 H), 8.00 (d, J = 8.5 Hz,
2 H); 41 (C,H,,CIN,0,S,) C, H, N, S.

4(26) 4-E22-5-(6-95A-3-9 g D)-1-d-Med & X dH D)o dZ (50 % ).

AAle 16 =5 =2

$74: 186-188 C; 'H-NMR (300 MHz, CDCl, §TMS): 1.25 (t, ] = 7.5 Hz, 3 H), 3.11 (s, 3 ), 4.38 (q, J = 7.5 Hz, 2
H), 6.73 (d, J = 8.5 Hz, 1 H), 7.38 (m, 3 H), 7.69 (m, 1 H), 8.02 (m, 3 H); ¥4 (C,,H,5CIN;0,5) C, H, N, S.

A 5
4-B2R-5-(4-ZF2 23 d)-1-4-vdExddd)o|n =

16 mL €] CHCl; 9] 0.21 g (0.66 mmol) ©] Ao 1 oA <= &

54
(1 mmol) €] Br, &94& A7}slal, EFES 15 B3+ wuksgich. &
S AIZ1F, 1 N NaOH ¥ H,0 2 A|H kit MgSO, = AZA7]a1, §E A
EtOAC-3F E4ES AFg o] Aelsha Ao A AzvtE ey e 242 S 55
A A=A S5 (0.11 g, 41 %).

shetE9] 9o, 16 mL ¢ CHCl; 59 0.051 mL
gol & 5511, 0] 51& CHCly & A7 2x &
15te], &elfoer S48 771
ez
A

o AAlele] BA S

w4l

=

71 148 C; '"H-NMR (300 MHz, CDCl, §TMS): 3.08 (s, 3 H), 7.06 (m, 2 H), 7.20 (m, 2 H), 7.30 (d, J = 9 Hz, 2 H)
,7.71 (s, 1 H), 8.97 (d, J = 9 Hz, 2 H); £4] (C;4H,,BrFN,0,9) C, H, N, S.

A4 6
1-4-EF23d)-2-"E-5-U-vE=X v d)o|nvE

Fae 8 oA FEE HFERRY ek AL Astn, Fad 1ol 7148 A3k FLE Hgol weh, AAe o] %
A G WA DAZA F5HAT (80 % 7).

71 160-162 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.32 (s, 3 H), 3.03 (s, 3 H), 7.1 (m, 6 H), 7.31 (s, 1 H), 7.76
(d, J = 8.5 Hz, 2 H); ¥4] (C,;H,sFN,0,5.0.5H,0) C, I, N, S.

AR 7

2-222-1-4-ZF22¥4d)-5-¢-vEdsxdHd)o =

A Q) etars, Fare] 1o 719 A} T3 o] whgh, A d e T
&% 218-220 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.04 (s, 3 H), 7.1 (m, 6 H), 7.32 (s, 1 H), 7.82(d, J = 8.5 Hz,
2 H); ¥4 (Cy4H,,CL,FN, 0,5.0.25H,0) C, H, N, S.

AX e 8

_86_



olﬂ

=53] 10-0715918

1-(4-EF 229 d)-5-4-HEsXIdH L) gE&-2-FIEE ALY = (8a) L HE 1-4-EF 229 d)-5-(4-n
deydyd)ontE-2-7t2 52 # o] E (8b)

Fare] 9 oA 5% 0.2 g (0.6 mmol) 9 3t8&, 1.26 g (14.5 mmol) ¢ MnO,, 0.100 g 3 A £#A], 6.5 mL 9|
MeOH % 4 mL ] THF ] &§t&-& A-olA 24 A gok wiksiginh. 44w A& defo] 55 ol o #sfa, 7
ol a2 THE = Al H 83tk §v& A7 sk, & oar 543 7M7) EtOAc-3Iqt /&S AHg-sho] 4
27 el A ARvtEIg Y E =AY ES FEESIH &) e S FEsIth

8a: (0.073 g, 36 %); §4: 198 C; 'H-NMR (300 MHz, CDCl; 6TMS): 3.05 (s, 3 H), 7.1 (m, 6 H), 7.62 (s, 1 H),

7.85(d, J = 8.5 Hz, 2 H), 9.84 (s, 1 H); ¥4 (C|;H,3FN,0,8.0.5H,0) C, H, N, S.

8b: (0.061 g, 28 %); §74: 192-194 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.03 (s, 3 H), 3.87 (s, 3 H), 7.1 (m, 6
H), 7.50 (s, 1 H), 7.87 (d, J = 8.5 Hz, 2 H); #4] (C;4H,5FN,0,S.1.25H,0) C, H, N, S.

A 9
2-HEHR-1-(4-ZF2¥49)-5-4-vd&X ddd)on &

3] 10 A $E9 SR RRE Sneis AL A9 stai, A1el 1o AR A3 EQs ol wel, AAje)e]
HA S-S A nA2A 5T (80 % ).

&1 207-208 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.05 (s, 3 H), 7.1 (m, 6 H), 7.37 (s, 1 H), 7.80 (d, J = 8.5 Hz,
2 H); &4 (C,4H,,BrFN,0 ,S) C, H, N, S.

AAl4 10
1-(4-ZEF 2 2Hd)-5-(d-Mdexddd)o|nt}ZE-2-9l 2R UEHY

2A o 8a oA 5% 0.24 g (0.7 mmol) ¢ 3}3HE, 0.155 g (1.4 mmol) ¢] | =ZAolil-0-=ZA 3 mL 9 ¥y
2 30 mL 9] EtOH 9] &35S 18 A|7H&<t 853l wukstit). £35S CHCIS ol Ha1, ¥3} NaHCO foloF

A AT MeSO, & Axata, §ulE AAske], §2 o2 FHE F7H17]% BOAc-3 4 EFHES AHase] 4

2| 7HA Aol A AxntE g d 2 =S TSt A9 A4 setES WY nA=A 5830 (0.090 g,
37 %).

$79: 192 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 2.99 (s, 3 H), 7.1 (m, 6 H), 7.39 (s, 1 H), 7.75 (d, J =
8.5 Hz, 2 H); 4] (C,;H,,FN;0 ,5.0.25H,0) C, H, N, S.

AA4 11

2-F22-5-(4-vEdsEdHd)-1-Hdo|nt}Z

Zae] 11014 59 = 2R S2ats AL Astas, Fad 10 7AE A 543 Aol wpa}, 2] o<
FA ek s WA A =AM 53T (49 % T E).

71 185-193 C; 'H-NMR (300 MHz, CDCl, §TMS): 3.01 (s, 3 H), 7.22 (m, 5 H), 7.50 (m, 3 H), 7.77 (d, J = 8.5
Hz, 2 H); 4] (C,¢H,3CIN,0 ,S.0.75H,0) C, H, N, S.

A 12
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2-E22-1-4-vEvd)-5-¢-mdsxdH Do tE

Al 12014 559 G BEE SUaks AL A S, Fare] 1o 7| A9 23 T qpgo] wef, A a9
%A 32 WA g2 539 (60 % _,,\_%)'

7 156-160 C; 'H-NMR (300 MHz, CDCl, §TMS): 2.39 (s, 3 H), 3.02 (s, 3 H), 7.05 (d, J = 8.5 Hz, 2 H), 7.3 (m,
5 H), 8.05 (d, J = 8.5 Hz, 2 11); 4] (Cy,11;5CIN,0,8.0.25H,0) C, I, N, S.

A 13
4-[4-E222-5-4-SF 29 )o|nJE-1-d A Eon =
a) N-(4-ZFo=zudd)-4-ved &y doldd

of| A 2 mL (19 mmol) & 4-ZF =2 =dH 3= 2 80 mL

3.0 g (19 mmol) o] 4-wd =y dopdd (Fhare] 3 F5), = o}
@Feidn & AL, F5E 2= S U DAlA A A A

o wiAle] E3ES d-2E=T volA 2 &
&3ttt

'H-NMR (300 MHz, CDCl; 6TMS): 2.75 (s, 3 H), 7.18 (m, 2 H), 7.32 (m, 2 H), 7.68 (d, ] = 8.5 Hz, 2 H), 7.91 (m, 2
H), 8.41 (s, 1 H).

b) 5-(4-2F 23 d)-1-¢-HE ey did)o =

&7 A&, 5.65 g (29 mmol) ¢ EAHYo]AAlob =, 533 g (39 mmol) ¢ K,CO4, 134 mL ¢] MeOH % 58 m
©] DME ¢] &3t=% 2 A3F st hFstgivh. & & AlAska, &S CHCl/da EdE T A&7, S5
w8t 45 CHyCl, = FF3HaL, 238 77155 MgS0, & X713, $FHA A 28 &S F531L,

o] Et,0 2 3] Al Hste] 3.5 g o A =S A 22 A=A 531200 (60 %).

"H-NMR (300 MHz, CDCl, §TMS): 2.77 (s, 3 H), 6.99 (m, 2 H), 7.10 (m, 2 1), 7.25 (s, 1 H), 7.33(d, J = 8.5 Hz, 2
H), 7.69 (d, J= 8.5 Hz, 2 H), 7.73 (s, 1 H).

o) 1-[4-(HAEA M &3 d)dd]-5-4-SF L 23 )0l T&

1.60 g (5.3 mmol) ©] 47 A E, 16 mL 2] Ac,0 % 1.6 g (20 mmol) ¢ NaOAc & H 4 t7]sle]l et~ dol] 9%
A 7151, EFES 8 Al &<t EF3loth Sl E AlASt L 2AYFE Sl o2 A S-S F7HA 71 EtOAc/E A &3¢
Es A}ﬁfs}% A7} Axol A FaRutE g ste] 1.6 g o AAHES AETH 22 1A 2AM F53F T (84%).
'TH-NMR (300 MHz, CDCl, §TMS): 2.11 (s, 3 H), 5.44 (s, 2 H), 6.99 (m, 2 H), 7.10 (m, 2 H), 7.14 (s, 1 H), 7.25 (d,
J=8.5Hz 2H),7.47(d,J=8.5Hz 2 H), 7.72 (s, 1H).

d) 1-[4-CHEAME D) ]-4-F22-5-4-FF L2 D)o th&E

o
N

| o) oA 58 AHEZRE S93= AS AQstas, 2AAld 4 o 7[AE A 5Lt FA o wpet, 54 33t
S F583 (0.9 g, 51 %).

'H-NMR (300 MHz, CDCl; 6TMS): 2.11 (s, 3 H), 5.43 (s, 2 H), 7.05 (m, 4 H), 7.19 (m, 2 H), 7.44 (d, ] = 8.6 Hz, 2
H), 7.59 (s, 1 H).
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e) JEF [4-F22-5-4-ZF2 0 27 d)o|nt}E&-1-A HR&E Y Y o] E

471 24745, 8 mL 9] CH,Cl, ® 4 mL ¢] MeOH & Zt2=3 ol AA7]3, EFES 0 T 7H4 A2 1.5 ¢
(2.6 mmol) 2] v}1u|4 Eh—_ﬂiAl ey o] E WWE ol EZS H7leta, S 2o A vhA] wataldth 12 mL
o] 5 % NaHCO, < #7}shar, &5 % CH,Cl, 2 F&33ith &l & AAs L, #FES 8 mL o THF 2 4 mL 9|
MeOH ¢ %%L% Fol &3AIZ $, 0 C 7HA YAAZ e 2.56 mL 9 1 N NaOHE H7behal, EFES A4 1 A3t
= EeE o] FulSrel fal HyO & AAFo 2N sHAZAT TFES 21F st x4
ﬁ 0.90 g 4 NM 58 $531%a, ol & the Aol A A A AL8-3kl Tt

rlot my r

TH-NMR (300 MHz, CDCl; + CD40D 6TMS): 6.99 (m, 2 H), 7.18 (m, 4 H), 7.63 (s, 1 H), 7.68 (d, ] = 8.2 Hz, 2 H).

f) A4 3HE

i)

B7] A4 =, 13 mL ¢ H,0, 0.21 g (2.7 mmol) ¢] NaOAc % 0.30 g (2.7 mmol) 9] 3| =FHotil-0-=E4He &
el 41 ‘l* 713, E3HES Al A HHH LGk A E et S of whatal, ﬂil%— EtOAc % H,0 & A %3}
152 EtOAc 2 FE39th 28 77152 55312, IAFES 8oz

SES ALEEE A 7hA oA ARutE skt 0.420 g 4 ARES A

[e]

A FHE F7A
g nA A 55

$74: 223 C; TH-NMR (300 MHz, CDCl, §TMS): 4.84 (s, 2 H), 7.05 (m, 2 H), 7.18 (m, 2 H), 7.26 (d, J = 8.7 Hz, 2
H), 7.65 (s, 1 H), 7.96 (d, J = 8.7 Hz, 2 H); ¥4 (C5H,,CIFN;0,8.0.25H,0) C, H, N, S.

011

1

ggshe GBI =R Y e AL A9sas, 7] SRS A6 13 % S5 Axsck

it

13(1) 4-(4-F22-5-F Do vt} Z-1-Q) WA & Eolu =

$7: 235 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS) 4.16 (s, 2 H), 7.0-7.3 (m, 7 H), 7.70 (s, 1 H), 7.89 (d, J
=8.7 Hz, 2 H).; 4] (C,4H,,CIN;0,5.0.25H,0) C, H, N, S.

13(2) 4-[4-222-5-(3,4-U 222 F D)o n|t}E-1-g [HAl & Eo}r] =

§4: 251 C; 'TH-NMR (300 MHz, CDCl; + CD40OD 6TMS): 3.83 (s, 2 H), 6.91(d, J=8.2Hz, 1 H), 7.22(d, ] = 8.7
Hz, 2 H), 7.33 (m, 1 H), 7.37 (s, 1 H), 7.69 (s, 1 H), 7.93 (d, J = 8.7 Hz, 2 H); ¥4} (C;5H,,CI;N; 0,5 C, H, N, S.

13(3) 4-[4-F22-5-(4-vEsd)onfE-1-L | HlAl & Eolm| =

&1 255 C; 'H-NMR'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 2.29 (s, 3 H), 3.82 (s, 2 H), 7.05 (AB quartet,
Av =0.068,J=8.1Hz 4 H), 7.21(d, J=8.6 Hz, 2 H), 7.64 (s, 1 H), 7.87 (d, J = 8.6 Hz, 2 H); ¥4
(CygH;,CIN,0,8.0.25H,0) C, H, N, S.

13(4) 4-[4-2 2 2-5-(4-dEAH D)o r|t&-1-d A& Zo}lr| =

&1 265 C; '"H-NMR (300 MHz, CDCl, + CD,0D §TMS): 1.36 (t, J = 7.5 Hz, 3 H), 3.99 (q, J = 7.5 Hz, 2 H),4.24

(s, 2 H), 6.81(d, J=8.5Hz, 2 H), 7.05(d, J = 8.5 Hz, 2 H), 7.23 (d, ] = 8.5 Hz, 2 H), 7.67 (s, 1 H), 7.88 (d, J = 8.5
Hz, 2 H); ¥4 (C,;H,;CIN;0,5.0.25H,0) C, H, N, S.
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13(5) 4-[4-E22-5-3-EF L Z2-4-HEA F )0 v t}&-1-L |-HlAl & Eolr| =

$7: 211 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 3.84 (s, 3 H), 3.85 (s, 2 H), 6.89 (m, 3 H), 7.25 (d, J =
8.5 Hz, 2 H), 7.62 (s, 1 H), 7.94 (d, J = 8 Hz, 2 H); ¥4] (C,¢H,;CIFN;0,9) C, H, N, S.

13(6) 4-[4-E22-5-(6-222-3-9Y D)o dE-1-d A= Zolr| =
§ %1 276-277 C; 'H-NMR (300 MHz, DMSO §TMS): 7.3-8.2 (m, 8 H); ¥4 (C,,H,,CL,FN,0,9) C, I, N, S.

A A 14
4-[5-4-ZEF2¥d)olrE-1-d [HlA&EFEolu| =

4-vg gz doldd t)al 4-o}m A} AL ALt AAd 1o 7|8 A L3 34
e}, AAjo o] %A s ES Hw DA ZA FESAT (20 % T5).

71 196-197 C; 'H-NMR (300 MHz, CDCl, + CD,0D §TMS): 4.0 (s, 2 H + H,0), 7.01 (m, 2 H), 7.11 (m, 2 H),
7.22 (s, 1 H), 7.30 (d, J = 8.6 Hz, 2 H), 7.77 (s, 1 H), 7.96 (d, J = 8.6 Hz, 2 H); ¥4 (C;sH,FN;0,5.0.5H ,0) C,
H, N, S.

A 15
5-(4-oln| =¥ d)-4-F22-1-(d-vdEx dyd)o|n}ZF

Aol 4(23) A 54 1.14 g (3 mmoD) ¢ A E, 2.88 g (15 mmol) €] SnCl, 2 21 mL ] EtOH o] £3¥&E5 1.5
17+ <t 3hatsith. &ulE Al AL, FES 25 % NaOH 2 97]8kstar, CHCL, & &3t %7153 MgSO,
AZA713, FFA AT ARES SEd oz 4 T7H7]= AA-EtOAc =S A A 7HA el A
FzntE g 935t 0.855 g o AAES 34 nA=A F5899T} (81 % F8).

>

f

741 170 C;'H-NMR (300 MHz, CDCl; + CD40D 6TMS): 3.08 (s, 3 H), 4.0 (s, 2 H + H,0), 6.60 (d, J = 8.5 Hz, 2

H), 6.90 (d, J = 8.5 Hz, 2 H), 7.35 (d, J = 8.5 Hz, 2 H), 7.66 (s, 1 H), 7.93 (d, ] = 8.5 Hz, 2 H); 4]
(C,H,4CIN;0,S.H,0) C, H, N, S,

A 16
5-(6-95A-3-92D)-1-¢4-Adsxdd D)ot

Al 1(16)1 4 5 0.20 g (0.6 mmol) ©] A&, 0.007 g o] 18-F2He--6, 0.079 g (1.2 mmol)

°] EtOH % 10 mLA EFdle] 23 %% o AERE A ol A 12 AIRE F 3t :@‘rvo}@v} THES IS A X
At #4SE EtOAc = FE3HL, #7158 MgS0, & AxA7]aL, FAZth i8S S doex S4& 5

FA 71 #A-EtOAc E3Ha 3 ARgahs A ezt A el A ﬂiﬂ}ilﬂﬂs}iﬁﬂ. 0.20¢g o] B4 =

Sakolth (100 % 57%).

o
>~
@)
=
(@)
—
=)

—

o

N

31 167-169 C; 'H-NMR (300 MHz, CDCl, §TMS): 1.40 (t, ] = 7.5 Hz, 3 H), 3.10 (s, 3 H), 4.35 (q, J = 7.5 Hz, 2
H), 6.65 (d, J = 8.5 Hz, 1 H), 7.30 (m, 2 H), 7.38 (d, J = 8.5 Hz, 2 H), 7.79 (m, 1 H), 8.02 (m, 3 H); ¥4]
(C,,H,,N;0,5.0.5H,0) C, H, N, S.

AA 4 17
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4-F22-5-¢4-tdeoln =¥ d)-1-¢-HeEXdHd)o|n|t}Z (17a), 5-(3-F 2 2-4-tvEo}r s d)-1-(4-
e &z dsd)-o|ntZ (17b), 4-F22-5-3-F 22 -4-UrEo}rn| =¥ d)-1-4-HE-EX I d)o|n|t}&
(17¢)

&l w}ﬂ} &7] 3

A Ao 1(26) oA 58 AP EZFEH 8= A2 AQstars, 2Ad 4 o 7| A" A} 55 3A
i, g dozA FAHS Z7MA 7= FA-EtOAc EFES A&t A7 A AoA] 252

Aol SFES FEAAT, o) 2
vhE )9 go. A elah gt
17a: 10 % 5% 'H-NMR (300 MHz, CDCl, §TMS): 2.85 (s, 6 H), 3.09 (s, 3 H), 6.65 (d, J = 8.8 Hz, 2 1), 7.02 (d, J
= 8.8 Hz, 2 H), 7.35 (d, ] = 8.6 Hz, 2 H), 7.64 (s, 1 H), 7.95 (d, J = 8.6 Hz, 2 H). 4] (C,4H,4CIN;0 ,S) C, H, N, S.

17b: 40 % &1 §7: 171-172 C; 'H-NMR (300 MHz, CDCl; 6 TMS): 2.82 (s, 6 H), 3.09 (s, 3 H), 6.9 (m, 2 H),
7.2 (m, 2 H), 7.38(d, J=8.6 Hz, 2 H), 7.73 (s, 1 H), 8.00 (d, J = 8.6 Hz, 2 H). &4 (C3H4CIN;0,5) C, H, N, S.

17¢: 10 % 58 41 169 C; 'H-NMR (300 MHz, CDCl; 6TMS): 2.85 (s, 6 H), 3.09 (s, 3 H), 6.9 (m, 2 H), 7.2 (m,
1 H),7.35(d, J=8.6Hz, 2 H), 7.64 (s, 1 H), 8.00(d, J=8.6 Hz, 2 H). &4 (C,¢H,,CI,N;0 ,S) C, H, N, S.

A 18

5-(4-otAd et ¥ d)-4-F22-1-U-vEdeX dHdd)o|n &

(.

A 15 ol A =57 0.15 g (0.4 mmoD) ©] A4+ % 0.15 mL ¢] Ac,0 ¢ ot gkt 8l E
AAS L, AFHES G onr A4S T7M7]IE= ALF-EtOAc £35S AHE3HE Si0, ol A A =rtE 18 9] 519]
=

th 0.028 g o] A= FH LA =AM 5530 (18 % 58).

THdEE 4

<

711 238-241 C; 'H-NMR (300 MHz, CDCl; 6TMS): 2.31 (s, 3 H), 3.11 (s, 3 H), 5.32 (s, 1 H), 7.14 (d, ] = 8.5

Hz, 2 H), 7.32(d, J = 8.5 Hz, 2 H), 7.37 (d, ] = 8.5 Hz, 2 H), 7.70 (s, 1 H), 8.02 (d, J = 8.5 Hz, 2 H); 4]
(C,H,;CIN;0,8.0.5H,0) C, H, N, S.

AA4 19
5-(4-dd=vdild)-1-U-HEsEdH DoV dF

=13
=

0{1

a1, 1 3% m-E22HMERAS ALEstE A S AlQstas, Fhard 1
¥A eSS DA ZA 58T (80 % 5).

O]

AAd 1(25) ol A 58 A EZH
of 71 E A &Lk JJr ol whe}, A

é MlN'

E]
Al

_4

'H-NMR (300 MHz, CDCl; 6TMS): 1.25 (t, J = 7.5 Hz, 3 H), 2.85 (m, 2 H), 3.12 (s, 3 H), 7.26 (d, ] = 8.5 Hz, 2 H),
7.38(d,J=8.5Hz, 2 H), 7.56 (d,J=8.5Hz, 2 H), 7.80 (s, 1 H), 8.00 (d, J = 8.5 Hz, 2 H).

A A4 20
5-(4-dEsxdid)-1-¢-vE=sEdH d)olvrE

Al 1(25) ol A =58 A== 5E S8sks Ae AlQstals, Fard 1 o 714 A3} SLd g spA ol mpe}, AA
o A S A LA RN F58T (79 % &),

TH-NMR (300 MHz, CDCl; 6TMS): 1.30 (t, J = 7.5 Hz, 3 H), 3.15 (m, 5 H), 7.26 (d, J = 8.5 Hz, 2 H), 7.35 (m, 4 H),
7.84 (m, 3 H), 8.04 (d, J = 8.5 Hz, 2 H).
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