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Addition of Benzyne to 2-Hydroxypyrimidine to Synthesize
2-Aryloxypyrimidine Derivatives under Mild Conditions

Wang, Wenpeng Yang, Chunhong Liu, Haichao Wang, Xicun™ Quan, Zhengjun™
(College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070)

Abstract Pyrimidine aryl ether derivatives have attracted widespread attention from chemists for their diverse biological
activity and pharmacological properties. In this paper, a series of pyrimidine-2-arylether derivatives were synthesized with
moderate to good yield by using 2-(trimethylsilyl)phenyl trifluoromethanesulfonate as a source of benzyne to react with
2-hydroxypyrimidine. Compared with the traditional method, this method has the advantages of transition-metal-free, easy

preparation of 2-aryloxypyrimidine derivatives, wide functional group compatibility and high yield.
Keywords benzyne; pyrimidine derivatives; nucleophilic addition; 2-phenoxy pyrimidine
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JREUAISURN 22 20 43 R IR S B A 060, JE e X e S B, AT AR
G IR B A A S M BT R DS IR AL A UL 2018
M, ST HHRREUEN TS 1,2,4-T8 — M I
Bi, GHCT S5-I 2,4-BE MR A, Tk, Ali
TR MR TE T AR -4 (3 )T < P IE -2(1 - 5 55 ok
(RN RE R 523X LS TIF 5 1) JiB R AT R R 2 2OV 7 e
WERTAY) TAE I o SEAt L, {FH Kobayashi Z<R A&
5 2- R KA SR I, DA RGP A T
— R E HeAL ) 2-05 S FEmEIE R AT A (Scheme 1c).

(a) Nucleophilic aromatic substitution

R Rt
RZ2_AL OH RZ_A
N AN Base N Z N 4
|4\+RT> — 1 S R
R3 N X R3 N (0]
X = OH, CI, SO,CH3, OTs 16 examples

63% ~ 95% yields

(b) Ullmann-type C-O cross-coupling

2 Y 2
RSN 40 Y metal catalysis RGN =
| /)\+ R ,_/ —_— | /)\ \_IR4
Ry "N” °X R¥ °N” "0
31 examples
X=Cl;Y=0H -
; 42% ~ 88% yiel
X=S:Y = OH % ~ 88% yields
X = O-heteroaryl; Y = B(OH),

(c) This work

)

R R'

2

R?2 XN ot conditions R SN N s

D% AL o
RN R ™S R "N

21 examples
63% ~ 87% yields

B 1 2-57 FIE e A S A BT T

Scheme 1 Synthetic method of 2-phenoxypyrimidine com-

pounds
1 ZR5TR
1.1 REFHMRE

W), EFE 2-FRHE-4- B -6- R IR N -5 R LI
(1)l 2-(= H J F R o ) R 6 = 9 Y b T R T (2a) 1
RIRAIRERR, 1k fe A I S 2k A, 45 30 Table 1 Bk,
TELL KF/18-crown-6 NENINF, ZHERER, =iR%EM
LA 28%[KI = F 4y B A5 B 2- K E FEMENE 3a (Entry 1). Fifi
Ja, ik 1R NI SR R (Entries 2~7). SEEG
LERLH, fE ST E(DCM). VYA HE(THF) 2 —f%
ZHEKDME). 1,2- 5 LKE(DCE). —%( /S Fi(Dioxane)
J% FR (Toluene) SV 7| R #T BE A AR ) B, o, FORAE
TN, ORI (Entry 7). 8RRk, & T LM
F s B2, 24 BL CsF ORI InFIR, 3a (1)
PERER T BRI (Entry 8, 60%). XEERHT
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R 2-FRREMENE SRR RS2 @
Table 1 Optimization of reaction conditions of 2-hydroxy-
pyrimidine with benzyne

OTf  additive
™S base,ssglvent
2 3a
Entry Additive Base  Solvent Yield”/%
1 KF/18-crown-6 — CH3CN 28
2 KF/18-crown-6 — DCM 11
3 KF/18-crown-6 — THF 36
4 KF/18-crown-6 — DME 23
5 KF/18-crown-6 — DCE 14
6 KF/18-crown-6 — Dioxane 43
7 KF/18-crown-6 — Toluene 47
8¢ CsF — Toluene 60
9 TBAT — Toluene 38
10 TBAF — Toluene 45
11 CsF Cs2C0s3 Toluene 81
12 CsF K2COs Toluene 72
13 CsF 'BuOK Toluene 69
14 CsF EtsN Toluene 61
154 CsF Cs2C03 Toluene 81
16¢ CsF Cs2CO03 Toluene 74
17 CsF Cs2C03 Toluene 79
188 CsF Cs2C0O3 Toluene 71
19” CsF Cs2C03 Toluene 82

© 2022 Chinese Chemical Society & SIOC, CAS

“? Reaction conditions: 1a (0.2 mmol), 2 (0.24 mmol, 1.2 equiv.), base (0.2
mmol, 1.0 equiv.), additive (0.72 mmol, 3.6 equiv.), solvent (3.0 mL), r.t.;
b isolated yield; © without 18-crown-6; ¢ 12 h; ¢ CsF (2.4 equiv.); / CsF (4.8
equiv.); € Cs,CO; (0.5 equiv.); ” Cs,CO; (1.5 equiv.).

CsF i) Cs" e 2IVE AR T E R, AT 3t S
OB E AT DY T 2 = g = IR R Tk IR £ (TBAT) Al
TBAF Xf % b7 141 34t 1 F 87N (Entries 9~10). 2a 7
TBAT HIVEFIT, BELEEUE RIS AN 58 %t fEMR R
R TR A BRI AL, B TR R ). B
J& B S 7 v 7 AR BR A W At AR S R SR A N AR AL
I S N2 NN, LAGR A S AT HEAT . SRR AR,
LI Cs:COs Ja M= R it s, A& LA 81%H)™
35T 3a (Entry 11). 244511 KoCOs. BuOK
EtN I, HCVEF A RS T HAR™ Y 3a (Entries
12~14). 55T SIS RS OB SKie R B,
la 7E 8 h WL PRk 584, QRBEIE KN [A]0] S B 45 i
AR, A7 R, A S S &5
ARG, Bk, % CsF B HEAE 7 ik, Scinki],
2 CsF IR FIRATR 2a 1) 2 £, 3a BOCRAPTT
F#(Entry 16); 4 CsF M52 2a (1) 4 f5I8, BEE SR [A]
MIRE, TEHORETRIRE, B2 L 79% IR 4 25155 3a
(Entry 17). f¢)i, APHRAOHEWAME T A RAEL. 2
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RS, 3a [ 5 B R PR, X SR BB R N
A8 KR (Entry 18). 768 N R I 1.5 quiv.
Cs:CO; B, HARF=MIRCREA 1R, M 8
h i, BB 1a #4054 (Entry 19). 25 LATR, F&WE
T A EAF: 1a (0.2 mmol), 2a (0.24 mmol), CsF (3.0
equiv)fE RGN, FI(3.0 mL)E RN R BIEF, Cs2COs
(1.0 equiv.)fE bR, =i T &MY 8 h.
12 RMNEYERMHRRE.
ARSI, X - g BT T 30

&, UUEEZIERE (R 2). 491 RPANCHE,
R! A5 M TR B I 2R L, 3 DL R GF (1) 7= 2643 )
T B 3b~3f. b, SRR S N g R —
SEMIRZIR, X 0] B2 BRI A FH 3301, 9 RA
W F, 7 J5 AT AR R 2R JR I, S 7 75 262 B [ N ) 4 g 3R
5 RUFUCR =Y 3g~3n. IR Ar sl A A & 4
S F T L P AR SRR, OB 12 h AR &SP R A5 ) H b
AEHI(30, 69%; 3p, 65%). L ESZiGat LK, R BAR
J& T BT, (HUR 45 2R R AR L Fe T A

R2 2-REEBENEVHRYIE 0

Table 2  Scope of 2-phenoxypyrimidine compounds®”

oTf
L
™S

1 ’ 2

o R!

2
CSF, C52CO3 R\O Z>N
toluene, r.t. S J\
N~ O

3

O
hPeve
\N)\O

o
07PN
\NJ\“

3a, 81%, 8h 3b, 85%, 8 h

o

o\
(0] (0]
aoeSelasele

SN0 \N)\<';

3e, 87%,8h 3f, 84%, 8 h
Br

0
07NN
A

3j, 82%, 10 h

O Cl
T O
\N)\o

3i, 76%, 10 h

F
o}
e \/I\IJN\/<>

3m, 78%, 10 h

3n,75%, 10 h

(@]

o V4
Y O

SN0

3r, 80%, 8 h

489

3q,77%, 8 h

F
O
T O
\N)\O

(e}
X 3
\N (0]

3d, 78%, 8 h

0
07NN
Sy L

3¢, 82%, 8 h

Cl
Cl

0
07NN
N

3h,79%, 10 h

o

07 NAON
N
N (@)

39,83%, 10 h

Br

0
07T NAON
Sy M

3k, 80%, 10 h

(@] Br
Y 2
\N O

31, 78%, 10 h

NO,
0
XY Q)
SN0

3p, 65%, 12 h

i
) \NJ\-C'/@

3t, 86%, 8 h

NO,

(e}
Ty O
\N (@)

30,69%, 12 h

s
o VY
XN
SN0

3s,84%, 8 h

“ Reaction conditions: 1 (0.2 mmol), 2 (0.24 mmol, 1.2 equiv.), CsF (0.72 mmol 3.6 equiv.), Cs,COs (0.2 mmol, 1.0 equiv.), toluene (3.0 mL), r.t; * isolated yield.
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FIF S BLIEAT, AR A A 2 114 25 (1A BH 58 X6 s 8 A7
AR, 24 R N3, RUNFIRE, N HAERSF)
R IZE R (3q, 77%); 24 R YR o sEmy 25 42300,
IR AE DA R 47 7= 263K A3 A B =) 3r, 80%; 3s, 84%).
RN R%ﬁfﬁ%lﬁ LRI 25553 7 H
PR 3t. XL BB, 2-FR BRmENE 1Y) C4 7 ETCIR
BTGRP, IR I #RE 5 2R TR] A A ik
L, 33 2-ZR A FE IR E AT A1),

A, fERARZE T, LL 2-F8 5 -6- F 3 -4- (A I 2R
FVBEIE -5-FR TR L FE(3d) I 4-FF L2 (= W L PR e 4
=9 PR 2R R (2b) 9, 55 52 T IR IRAEZ T
VR B 1 (Scheme 2). SEIG 45 R, ARG R4S
FA1F) 4-F L e A P B, R R A = 2B 7 A R ) oz HEY
FEUR VRS 3u A 3u’. '"H NMR 2 HrR I iR &
Witk 1007, BRI, ToikHEERAE E T B iR
EW, LSR5 Kobayashi 75 BT A S 51 s 45 R AH
— 3. F4h, ERPARRTEIYRZ, SEE Y
IR AR

CsF (3.6 equiv)

Cs,CO3 (1.0 equiv.)
Toluene (3.0 mL), r.t., 8 h

L,

1d, 0.2 mmol 2b, 1.2 equiv.

(@]
3
5
A
3u/3u', 63% (p:m = 1:0.7)

EAR 2 BURERS 2-F2Fhmsng 1) = b
Scheme 2 Reactivity of substituted benzynes with 2-hydroxy-
pyrimidines
T UEBZ T VERE T, X 1b (4.0 mmol) AT 2
(4.8 mmol)FEAT T UK R B, bR R B2 AT, A
73%[1) 7 %43 2724 3b (Scheme 3).
1.3 RIHIFTEENLIE

MR SRR 10 Je S 25 L, % B 1) AT BEALEE
Ul Scheme 4 7R, 2-F23EMENE (1a) EBREREG/FE H T i 5
FERBEMETHEE A, [FIR, 2-(=H R e ) R
B = e R IR (2) R SR AL HE 1) 5 SR R B —
F =B GUREREA — 2 1 = s IR A, 7 AR 2R b ]
& B. BiJE AR A SRRSO [EfR B, #5307 2
i FhaE C. e, HiEE C 354 B Anr=
Y 2-ZR A FEWEIE (3a).
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CsF (3.6 equiv.)

L
S N Toluene (5.0 mL)
oTf ., s h

Cs,CO3 (1.0 equiv.)

1b, 4.0 mmol 2, 4.8 mmol

(0]
apsSe
o
3b, 73% (1.02 g, 2.92 mmol)

B3 3b Mg E RN

Scheme 3 Gram-scale synthesis of 3b

OTf
2

-FTMS
- CsOTf

S

-Ht C52C03

2 a%

B 4 2-FRRkming b5 e s B A r] RERL R
Scheme 4 Possible mechanism for the reaction of 2-hydroxy-
pyrimidine with benzyne

2 i

ASCIBIL IR 2-F2 R AN RSN, Bl S B
T 2-RAHEMEERTE I %, DIh AR R R E
JR T 21 Al C2 AR IE D AL IR NE RTAE Y. SRS 2-
HEAFENERT ALY & BRIT IR LE, 1277 1% B A g
%E%%?%J% 36 LF%E%% F&#@Eﬁﬁl%?‘r

ey E‘J%U%T%T#ET %%J?B’J%EE %41.

3 ESCIEE4e

3.1 UES5EH
"H NMR F1 3C NMR #Z# 3L 9= 5045 247 K H Varian
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Mercury plus-400 1 Agilent 600 MHz DD2 #Ri3E4RAY,
CDCL AT, DY EAE 2 (TMS)TE R A r.

S VA T A b 4l T REE T KR
WA, TR Al L8R O30 Tk,
HORET RN, HAE T aifb b B, s
FHSAHE . BRER S AR BRI S5 24 S O i S v 4ll, Rk
— AL FEEHTEH 200~300 HEERR. 2-(=H %
PRk e ) R — 3 T be i R R T B i ER AR R 24, 4l
JEE R 98%. 2~ ik W g 4 HE SCHR 7 v G ).

3.2 ZLWAHE
32,1 2-3R A ER SR

WYUK 2-F2FEmEE 1(0.2 mmol). 2-(= H & F Rk de
Fh) ZR = G SRR IR (2, 0.24 mmol, 1.2 equiv.). CsF
(0.72 mmol, 3.6 equiv.)s Cs,CO3(0.2 mmol, 1.0 equiv.)fH
A 25 mL Schlenk &+, SREHIA 3 mL FZ2R. ifRiR G
YIfE =8 R HEEE 8~12 he N SERUS, A RFIA 3
mL R E A, IRAE TR R CBE R =X (10
mL X 3). # &5 EWEANAM, TTKRRAT R, T
R R AE. R =P ATk R B (V - V=50 -
Dl R AR ST Alifl, 1530 k=) 3.

6- F 3 -4- ORIk -2 O S Rk 1 g -5- 3R TR < B (3a) 7
EE AR, 54.13 mg, 7% 81%. 'H NMR (400 MHz,
Chloroform-d) ¢: 7.60~7.58 (m, 2H), 7.44~7.37 (m, 5H),
7.25~7.21 (m, 2H), 4.18 (q, J=8.0 Hz, 2H), 2.57 (s, 3H),
1.06 (t, J=8.0 Hz, 3H); 3C NMR (151 MHz, Chloroform-
d) 5. 169.1, 168.1, 166.1, 163.9, 152.1, 137.3, 130.3,
129.3, 128.4, 128.3, 125.5, 1252, 121.6, 121.0, 118.1,
61.8,22.7, 13.6.

6- H1 25 -4-(Obf FF 2 R )-2- O B L W g -5- PR R 4L
(3b)iel AR, 59.19 mg, 77F 85%. 'H NMR (400
MHz, Chloroform-d) d: 7.52~7.49 (m, 2H), 7.42-7.38 (m,
2H), 7.25~7.19 (q, J=8.0 Hz, 5H), 4.21 (q, J=8.0 Hz,
2H), 2.55 (s, 3H), 2.37 (s, 3H), 1.12 (t, J=8.0 Hz, 3H); 1*C
NMR (151 MHz, Chloroform-d) 6: 168.9, 168.3, 166.3,
163.9, 152.8, 140.7, 134.4, 129.3, 129.1, 128.4, 125.1,
121.6, 120.8, 61.8, 22.7, 21.4, 13.7. HRMS (ESI) calcd. for
Co1H21N,O5 [M+H] ' 349.15467, Found: 349.1547.

6- 1 2k -4-( 1) R 2 R )-2- O A 25 5 g -5- 3R IR £ B
(o)l AR, 57.10 mg, 23 82%. 'H NMR (400
MHz, Chloroform-d) J: 7.44~7.38 (m, 4H), 7.30~7.20
(m, 5H), 4.19 (q, J=8.0 Hz, 2H), 2.55 (s, 3H), 2.36 (s,
3H), 1.08 (t, J=8.0 Hz, 3H); 3C NMR (151 MHz, Chlo-
roform-d) &: 169.0, 168.1, 166.8, 163.9, 152.8, 138.1,
137.2, 131.1, 129.3, 129.0, 128.3, 125.4, 125.1, 121.5,
121.1, 61.8,22.7,21.3, 13.6.
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6- HH 2 -4-( 25 FH 2R ik )-2- O A i i g -5- 3R IR & iR
(3d)Bel AR, 54.31 mg, 72 78%. 'H NMR (400
MHz, Chloroform-d) d: 7.40~7.35 (m, 2H), 7.27-7.25 (m,
1H), 7.22~7.10 (m, 6H), 4.00 (q, J=8.0 Hz, 2H), 2.61 (s,
3H), 2.20 (s, 3H), 0.86 (t, J=8.0 Hz, 3H); '*C NMR (151
MHz, Chloroform-d) d: 169.5, 169.0, 167.1, 163.6, 152.8,
137.3, 136.0, 130.4, 129.4, 129.1, 128.0, 125.3, 125.2,
122.3,121.6, 61.4,23.0,19.7, 13.4.

6- 1 5 -4-(4- 88 ik 28 0 )2 FR SR JE s g -5-FR TR &
Fig(3e)sel: AR, 63.36 mg, 7% 87%. 'H NMR
(400 MHz, Chloroform-d) J: 7.60~7.57 (m, 2H), 7.42~
7.38 (m, 2H), 7.23 (t, J=8.0 Hz, 3H), 6.90 (d, J=8.0 Hz,
2H), 4.24 (g, J=8.0 Hz, 2H), 3.82 (s, 3H), 2.54 (s, 3H),
1.15 (t, J=8.0 Hz, 3H); 3C NMR (151 MHz, Chloro-
form-d) J: 168.8, 165.6, 163.9, 161.5, 152.9, 130.1, 129.5,
129.3,125.1, 121.6, 120.4, 113.9, 61.8, 55.3, 22.8, 13.9.

6- 1 5 -4-(3- 48 2k 2% 0t ) -2 FR SR JE s g -5-FR TR £
B30l iR, 61.18 mg, % 84%. 'H NMR
(400 MHz, Chloroform-d) J: 7.43~7.39 (m, 2H), 7.29 (t,
J=8.0 Hz, 1H), 7.25~7.21 (m, 3H), 7.17~7.14 (m, 2H),
6.98 (dd, J=8.0, 2.6 Hz, 1H), 4.20 (q, J=8.0 Hz, 2H),
3.79 (s, 3H), 2.56 (s, 3H), 1.10 (t, J=8.0 Hz, 3H); 1*C
NMR (151 MHz, Chloroform-d) d: 169.07, 168.1, 166.2,
163.9, 159.6, 152.8, 138.5, 129.4, 129.3, 125.2, 121.6,
121.1, 120.7, 116.6, 113.3, 61.8, 55.3, 22.7, 13.7.

6- ik -4-(4- UK Jik )-2- 2R S Bk s g -5- R R TR
(3g)"4: FAGHLIR, 61.10 mg, & 83%. 'H NMR (400
MHz, Chloroform-d) ¢: 7.54 (d, J=38.0 Hz, 2H), 7.43-7.37
(m, 4H), 7.24 (t, J=8.0 Hz, 3H), 4.21 (q, J=8.0 Hz, 2H),
2.56 (s, 3H), 1.13 (t, J=8.0 Hz, 3H); 3C NMR (151 MHz,
Chloroform-d) 6: 169.4, 167.9, 165.2, 164.0, 152.7, 136.7,
135.7, 129.7, 129.4, 128.7, 125.3, 121.5, 120.9, 61.9, 22.8,
13.7.

6- ik -4-(3- G R Jik )-2- OF 4 ik s g -5- R R TR
Bh)d: FE AR, 58.16 mg, 7% 79%. 'H NMR (400
MHz, Chloroform-d) J: 7.60 (t, J=4.0 Hz, 1H), 7.48~
7.40 (m, 4H), 7.36~7.31 (m, 1H), 7.27~7.22 (m, 3H),
422 (q, J=8.0 Hz, 2H), 2.57 (s, 3H), 1.12 (t, J=8.0 Hz,
3H); *C NMR (151 MHz, Chloroform-d) 6: 169.5, 167.6,
165.1, 164.0, 152.7, 138.9, 134.5, 130.3, 129.7, 129.4,
128.5,126.5, 125.3, 121.5, 121.0, 62.0, 22.8, 13.7.

6- ik -4-(2- G OR Jik )-2- 2R S Bk e g -5- R R TR
@) E R, 55.95 mg, FEE 76%. 'H NMR (400
MHz, Chloroform-d) J: 7.41~7.35 (m, 3H), 7.34~7.28
(m, 3H), 7.26~7.20 (m, 3H), 4.05 (q, J=8.0 Hz, 2H),

http://sioc-journal.cn/ 3839
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2.66 (s, 3H), 0.91 (t, J=8.0 Hz, 3H); 3C NMR (151 MHz,
Chloroform-d) 6: 170.6, 166.9, 166.1, 163.7, 152.7, 137.3,
132.1, 130.2, 129.9, 129.4, 129.3, 126.5, 125.2, 121.6,
121.4,61.4,23.6,13.4.

6- 2k -4-(4- R 2R ik )-2- 2R A ik 1 g -5- HH IR & iR
Bj)iel F AR, 67.57 mg, F“F 82%. 'H NMR (400
MHz, Chloroform-d) d: 7.55~7.52 (m, 2H), 7.48~7.45
(m, 2H), 7.43~7.39 (m, 2H), 7.26~7.21 (m, 3H), 4.21 (q,
J=8.0 Hz, 2H), 2.56 (s, 3H), 1.13 (t, J=8.0 Hz, 3H); 1*C
NMR (151 MHz, Chloroform-d) ¢: 169.5, 167.8, 165.3,
164.0, 152.7, 136.1, 131.7, 129.9, 129.4, 125.3, 125.1,
121.5,120.8, 62.0, 22.8, 13.7.

6- H 2k -4-(3- R 2R ik )-2- 2 A i 1 g -5- HH IR & iR
Bk F AR, 65.93 mg, 53 80%. 'H NMR (400
MHz, Chloroform-d) J: 7.54 (d, J=8.0 Hz, 2H), 7.48~
7.45 (m, 2H), 7.43~7.39 (m, 2H), 7.24~7.21 (m, 3H),
421 (q, J=8.0 Hz, 2H), 2.56 (s, 3H), 1.13 (t, J=8.0 Hz,
3H); 3C NMR (151 MHz, Chloroform-d) J: 169.5, 167.8,
165.3, 164.0, 152.7, 136.1, 131.7, 129.9, 129.4, 125.3,
125.1, 121.5, 120.8, 62.0, 22. 8, 13.7.

6- 2k -4-(2- R 2R ik )-2- 2R A ik 1 g -5- HH IR & iR
3nEel: TR, 64.28 mg, FEE 78%. 'H NMR (400
MHz, Chloroform-d) d: 7.61~7.58 (m, 1H), 7.41~7.37
(m, 2H), 7.35~7.31 (m, 1H), 7.26~7.19 (m, 5H), 4.04 (q,
J=8.0 Hz, 2H), 2.66 (s, 3H), 0.90 (t, J=8.0 Hz, 3H); 1*C
NMR (151 MHz, Chloroform-d) 6: 170.6, 168.1, 166.1,
163.6, 152.7, 139.2, 132.6, 130.2, 129.7, 129.3, 127.0,
125.2,121.4,121.3,61.4,23.6, 13.4.

6- H 2k -4-(4- 80 K ik )-2- 2R A i 1 g -5- R TR R
Bm)Bel FEEHPIR, 53.52 mg, 7*F 76%. 'H NMR (400
MHz, Chloroform-d) d: 7.62~7.58 (m, 2H), 7.41 (t, J=
8.0 Hz, 2H), 7.25~7.22 (m, 3H), 7.11~7.06 (m, 2H), 4.21
(q, J=8.0 Hz, 2H), 2.56 (s, 3H), 1.12 (t, J=8.0 Hz, 3H);
3C NMR (151 MHz, Chloroform-d) &: 169.3, 168.0,
165.2, 164.9, 163.9, 163.3, 152.7, 133.4, 133.3, 130.5,
130.5, 129.4, 125.3, 121.5, 120.8, 115.6, 115.5, 61.9, 22.8,
13.7; 'F NMR (376 MHz, Chloroform-d) d: -112.7.

6- F 2 -4-(3- 96 7R ik )-2- 2R A 2k 1 g -5- R TR 4 B
Bn)itel FEEAIHR, 51.41 mg, F7E 73%. 'H NMR (400
MHz, Chloroform-d) d: 7.44~7.40 (m, 2H), 7.38~7.31
(m, 3H), 7.25~7.23 (m, 3H), 7.17~7.12 (m, 1H), 4.21 (q,
J=8.0 Hz, 2H), 2.57 (s, 3H), 1.11 (t, J=8.0 Hz, 3H); 1*C
NMR (151 MHz, Chloroform-d) 6: 169.5, 167.7, 165.1,
165.1, 164.0, 163.4, 161.8, 152.7, 139.4, 139.3, 130.0,
130.0, 129.4, 125.3, 124.1, 124.0, 121.5, 121.1, 117.3,
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117.1, 115.6, 115.4, 61.9, 22.8, 13.6; '9F NMR (376 MHz,
Chloroform-d) o: -112.7.

6- FP k-4 (4- T i % Ik )-2- S 4 ik s g -5- W IR 2 T
(30)®: FEMBIIR, 52.32 mg, “F 69%. 'H NMR (400
MHz, Chloroform-d) J: 8.26 (d, J=8.0 Hz, 2H), 7.76~
7.73 (m, 2H), 7.44~7.40 (m, 2H), 7.28~7.22 (m, 3H),
420 (q, J=8.0 Hz, 2H), 2.60 (s, 3H), 1.11 (t, J=8.0 Hz,
3H); 3C NMR (151 MHz, Chloroform-d) &: 170.2, 167.2,
1643, 164.0, 152.5, 148.7, 143.3, 129.5, 129.4, 125.5,
123.6,121.5, 121.2, 62.1, 23.0, 13.7.

6- F JiE-4-(3- it 3k 8 Ik )-2- T SR FE 5 g -5- 3R R 2. T
Bp)Bel: IR, 49.29 mg, & 65%. 'H NMR (400
MHz, Chloroform-d) ¢J: 8.48 (t, J=4.0 Hz, 1H), 8.32~
8.29 (m, 1H), 7.95~7.92 (m, 1H), 7.60 (t, J=8.0 Hz, 1H),
7.46~7.41 (m, 2H), 7.29~7.23 (m, 3H), 4.26 (q, J=8.0
Hz, 2H), 2.60 (s, 3H), 1.17 (t, J=8.0 Hz, 3H); *C NMR
(151 MHz, Chloroform-d) &: 170.1, 167.3, 164.1, 163.8,
152.6, 1482, 138.8, 134.3, 129.6, 129.5, 125.5, 124.9,
123.5,121.5,121.1, 62.2, 23.0, 13.7.

6- MR -4-( 3% -1- R )-2- 2K S L W g -5- R IR & TR
(Bq)*el: IR, 59.16 mg, =% 77%. 'H NMR (400
MHz, Chloroform-d) d: 7.91~7.85 (m, 2H), 7.76 (J=28.0
Hz, 1H), 7.49~7.43 (m, 4H), 7.38 (t, J=8.0 Hz, 2H), 7.27
(t, J=8.0 Hz, 2H), 7.20 (t, J=8.0 Hz, 1H), 3.77 (g, J=8.0
Hz, 2H), 2.66 (s, 3H), 0.53 (t, J=8.0 Hz, 3H); 3C NMR
(151 MHz, Chloroform-d) &: 169.7, 168.2, 166.9, 163.8,

11014, 133.4,130.6, 129.7, 129.4, 1282, 126.6,
126.6, 126.1, 125.2, 125.1, 124.8, 123.0, 121.5, 61.3, 23.2,
13.1.

6- P ik -4 (19 MR -2- i )-2- O A ik s 0 -5- R R L TR
(Bl F AR, 51.86 mg, 5% 80%. 'H NMR (400
MHz, Chloroform-d) d: 7.52~7.51 (m, 1H), 7.41 (t, J=
8.0 Hz, 2H), 7.26~7.21 (m, 3H), 7.15 (d, J=4.0 Hz, 1H),
6.51 (m, 1H), 4.44 (q, J=8.0 Hz, 2H), 2.48 (s, 3H), 1.37 (t,
J=8.0 Hz, 3H); 3C NMR (151 MHz, Chloroform-d) J:
168.7, 167.7, 163.9, 153.4, 152.8, 150.7, 145.4, 129.3,
125.1,121.6, 117.6, 115.1, 112.5, 62.0, 22.3, 14.1.

6- FF1 Jik -4- (8 Wy -2- ik )-2- O A ik s 0 -5- R R L TR
(3s)B: FEOIPIR, 56.45 mg, 77E 83%. 'H NMR (400
MHz, Chloroform-d) d: 7.48~7.47 (m, 2H), 7.42 (t, J=
8.0 Hz, 2H), 7.27~7.23 (m, 3H), 7.07~7.05 (m, 1H), 4.42
(q, J=8.0 Hz, 2H), 2.50 (s, 3H), 1.35 (t, J=8.0 Hz, 3H);
3C NMR (151 MHz, Chloroform-d) &: 168.5, 168.3,
163.6, 157.4, 152.7, 140.5, 131.2, 129.3, 129.3, 128.2,
125.2,121.7, 118.4, 62.3, 22.5, 13.9.
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6- 1 Jk -4 Ik -0 S S M E -5- R IR S AT IR (3)72):
R EIIR, 56.40 mg, 7% 82%. 'H NMR (400 MHz,
Chloroform-d) 6: 7.61~7.59 (m, 2H), 7.44~7.37 (m, 5H),
7.26~7.21 (m, 3H), 5.08 (m, 1H), 2.56 (s, 3H), 1.09 (d,
J=38.0 Hz, 6H); '*C NMR (151 MHz, Chloroform-d) J:
168.8, 167.5, 166.4, 163.9, 152.8, 137.3, 130.2, 129.3,
128.4,128.4,125.1,121.5, 121.5, 69.7, 22.7, 21.3.

6- FF 35 -4 (405 Y 2 35 )-2- (X / i) PP B 3 ) W i -5- 7%
I8 . FE(3u/3u’): R AR, 43.90 mg, 7% 63%. 'H
NMR (600 MHz, Chloroform-d) ¢: 7.26 (t, J=5.2 Hz,
2H), 7.23 (s, 1H), 7.20 (s, 2H), 7.17~7.14 (m, 4H), 7.12~
7.08 (m, 4H), 7.00 (t, J=4.0 Hz, 3H), 3.99 (q, /=4.0 Hz,
4H), 2.60 (s, 6H), 2.34 (s, 6H), 2.21 (s, 6H), 0.86 (t, J=4.0
Hz, 6H); *C NMR (151 MHz, Chloroform-d) 6: 169.5,
169.4, 169.0, 167.1, 163.7, 163.6, 152.8, 150.5, 139.5,
137.3, 137.3, 135.9, 1359, 134.7, 130.4, 130.3, 129.8,
129.1, 129.1, 129.0, 128.0, 128.0, 126.0, 125.4, 125.3,
122.2, 122.1, 122.1, 121.2, 118.5, 61.4, 61.3, 23.0, 21.3,
20.9, 19.7, 19.7, 13.4. HRMS (ESI) caled. for
C22H22N203Na [M+Na]+: 385.1523, Found: 385.1516.

4B KL (Supporting Information) L&) 3a~3t [
'H NMR, 3C NMR F11°F NMR % [&. X L6p48} a7 DL 4 27
MASTFI) 33 (http://sioc-journal.cn/)_ %K.
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