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Abstract

This paper explores a palladium-catalyzed Suzuki-Miyaura cross-coupling reaction system of aryl-
bromides and arylboronic acids without using any ligands. Using Pd(0OAc): as catalyst, Et:N as base
in water, various aryl bromides could be efficiently coupled with aryl boronic acids, with the ex-
cellent product yield up to 93%.
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1. 5|

AL B AT e 5 5 SEIR 1A Suzuki [ N MR - BB KA BRI R S E 27k —[1].
SR EA RNV RAHRAT BRI A BN R KA A BURSE I R . 5 B 2N
M T2l SO R K FREWII G R2]. 1EER 40 5, KEHABERAR]. FARHT
RIERCAR[A]. SRR EWS]TT ARARHE T Suzuki SR AN o SRT, K2 BRC R A e & i ks B
SR R 2%, HEC AR A U 1) R G T S O ER AR AR, A kAR AR AR BN R AE6] . T4
Kk, RGO BN Suzuki RVARR] TR Z O, JEHTGEC A AR LR S GO TR FR BT R BN

KRR 2 3 BANMAEAR R, A {E A S S N AR A [ 7] DRk, R R KRNI T Suzuki 5B A
REAHEEZ . RMET 2RI A BT K, HiFE T RNBCRRZE, NRgOX— 8, &
IR VERC AR BURS TR, SR FH i e B AR I A A, AT DAL 532 5 D va i DA R e S5 41
SRS EAT o

NSEELTE KA IR AN 25 F R PR AL Suzuki S5, Bora 25 A[813iE T PACI, 7E /K A& & b = iR 46 1
T Suzuki [RRNAE R, BREREN. SN CIREVEINE IR BRI Suzuki R . IR ETBA
[9]4R3E T LA Pd/C 4L 7], 1E ZEE/KAR R S2B Suzuki-Miyaura [ B4 i T 75 2R B =K jefit £ 4, 77
53N 54%~99%. Saikia FE[10]#k 2I4E A £ rh S2 U (WEB) & 2 H %38 25440 T 7] LUEAT Suzuki JBE,
LR A 7 B E (e T B R i R 1 Sk DA B A RN S AL B 35 T2 i3 Suzuki [V EAT o

A SCLABE R AR, = NI, ARG B T SEIL T 100°C IR 5 125 75 S =
R Suzuki L, JEADEFVEET, BOF AR SR ik 93%.

2. SCIGERSY
2.1. FENH{FERN

Bruker ADVANCEII 400 ZUAZ REILHRAL, e TMS 1E N NFRYD, &5 ARG, s AR5 18 & 5
FIERIA B b2 E R A R TEA A, BIARFIE R E = o ik, R — P, BHEMAH;
FEEMRERL R, 200~300 H)WE TS Sl THIR AR, B
2.2. Suzuki {BEL R RO — 3R

A, AR A5 42(0.5 mmol). 75 ZEF(0.6 mmol). = Z % (1 mmol). E&ER4E(0.005 mmol)
K@ mL)IIAE] 25 mL BB+, 100°C R [BIFHEHE SN o 301 52 038 Wil e NG, A5 SN 435 o g I
MR EHAE, FFE S EAE AT BARrE, HAa it S 28R OB E NP .

W 7 WA R A BRI R
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A-FEFEIE K (74.6 mg, 81%yield): [ [E 44, 45 A 82°C~83°C . "H NMR (400 MHz, CDCl3) § 7.56 (t,
J=8.2 Hz, 4H), 7.44 (t,J = 7.6 Hz, 2H), 7.30 (t, J = 7.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 2H), 3.84 (s, 3H). *C NMR
(101 MHz, CDCl,) 6 159.6, 140.2, 133.3, 128.6, 128.0, 126.7, 126.6, 114.1, 55.3.

4-HI FLFE 2K (67.2 mg, 80%yield): {44, *H NMR (400 MHz, CDCly) 6 7.56 (d, J = 7.6 Hz, 2H), 7.46
(d,J=7.9Hz, 2H), 7.40 (t, J=7.2 Hz, 2H), 7.30 (t, J = 6.8 Hz, 1H), 7.24 (d,J = 7.4 Hz, 2H), 2.36 (s, 3H).
3C NMR (101 MHz, CDCl3) 6 141.0, 138.5, 137.1, 129.6, 128.2, 127.0, 126.9, 126.9, 21.1.

AF IR : A K, 'TH NMR (400 MHz, CDCl3) 6 7.53 (d, J = 6.9 Hz, 2H), 7.41 (t, J = 9.5 Hz, 4H),
7.34—7.06 (m, 1H), 6.75 (d, J = 7.2 Hz, 2H), 3.71 (s, 2H). *C NMR (101 MHz, CDCl,) 6 145.8, 141.1, 131.5,
128.6, 128.0, 126.3, 126.2, 115.4.

4- 7 LKA (87.3 mg, 89%yield): [ A, #55 115.5C~116C. *H NMR (400 MHz, CDCl;) § 8.02
(d, J=8.6 Hz, 2H), 7.68 (d, J = 8.6 Hz, 2H), 7.62 (d, J=7.6 Hz, 2H), 7.46 (t, J=7.4 Hz, 2H), 7.42 (1, J=7.3
Hz, 1H), 2.64 (s, 3H). *C NMR (101 MHz, CDCl,) ¢ 197.6, 145.5, 139.6, 135.6, 128.6, 128.9, 128.2, 127.2,
127.2, 26.4.

A-FITEIE BT (77.4 mg, 85%yield): [ {fE {4, 44 £ 52.5°C~53.5°C.. *H NMR (400 MHz, CDCl,) 510.04 (s,
1H), 7.96 (d, J = 7.5 Hz, 2H), 7.76 (d, J = 7.7 Hz, 2H), 7.66 (d, J = 7.1 Hz, 2H), 7.46 (t, J = 7.1 Hz, 2H), 7.43
(d, J=6.6 Hz, 1H). *C NMR (101 MHz, CDCl3) 6 191.9, 147.1, 139.7, 135.1, 130.2, 129.0, 128.4, 127.6, 127.3.

AT FE B 7K (86.7 mg, 88%yield): # {4 [ 14, 108°C~109.5°C . *H NMR (400 MHz, CDCls) 68.36 (d, J = 8.7
Hz, 2H), 7.88 —7.66 (m, J = 11.3, 7.7 Hz, 6H). *C NMR (101 MHz, CDCls) ¢ 147.5, 145.7, 142.2, 130.8, 128.1,
127.0, 126.2, 124.0.

A LK (83.3 mg, 93%yield): {4 [ 4, mp 80°C~81°C . *H NMR (400 MHz, CDCl,) 67.75 (d, J = 7.7
Hz, 2H), 7.71(d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.1 Hz, 2H), 7.49 (t,J = 7.4 Hz, 2H), 7.46 — 7.39 (m, 1H). °C
NMR (101 MHz, CDCls) 6 145.6, 139.1, 132.5, 129.0, 128.6, 127.7, 127.2, 118.9, 110.8.

2-E L5 (69.8 mg, 78%yield): LA, 'H NMR (400 MHz, CDCl3) § 7.76 (d, J = 7.5 Hz, 1H), 7.64
(t,J=7.5Hz, 1H), 7.56 (d, J = 7.2 Hz, 2H), 7.53 — 7.39 (m, 5H). *C NMR (101 MHz, CDCl,) 6 145.4, 138.1,
133.7,132.8, 130.0, 128.7, 128.7, 127.5, 118.7, 111.2.

A-fiEFE-4 - H 4 FE IR (86.9 mg, 90%yield): {1 {[E {4, 44 5 97.5°C~98.5°C . "H NMR (400 MHz, CDCls)
57.69 (d, J=6.9 Hz, 2H),7.64 (d, J = 7.9 Hz, 2H), 7.54 (d, J = 7.0 Hz, 2H), 7.01 (d, J = 7.9 Hz, 2H), 2.42 (s, 3H).
3C NMR (101 MHz, CDCl3) 6 160.1, 145.2, 132.5, 131.4, 128.3, 127.1, 119.0, 114.5, 110.0, 21.2.

3- P L4 - iE S IE 2K (83.0 mg, 86%yield): JEaififA, Ry = 0.3 (PE). 'H NMR (400 MHz, CDCls) 6 7.67 (g,
J=8.6 Hz, 4H), 7.43-7.32(m, 3H), 7.23(d,J =5.6 Hz, 1H), 2.42 (s, 3H). *C NMR (101 MHz, CDCl,) ¢
145.7,139.1, 138.8, 132.5, 129.4, 129.0, 127.9, 127.7, 124.3, 119.0, 110.7, 21.5.

2-F BE-4°-JEILIEZK (77.3 mg, 80%yield): [ {414, Ry = 0.2 (PE), %4 1 62°C~64°C . 'H NMR (400 MHz,
CDCly) 6 7.71 (d, J = 8.0 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H), 7.36 — 7.24 (m, 3H), 7.19 (d, J = 7.2 Hz, 1H), 2.26
(s, 3H). *C NMR (101 MHz, CDCls) 6146.7, 139.9, 135.0, 131.9, 130.6, 129.9, 129.4, 128.2, 126.0, 118.9,
110.6, 20.3.

4-FR 34 - F A FE I 2K (80.2 mg, 81%yield): A, #4 92°C~94°C . "H NMR (400 MHz, CDCls) §
7.49 (d, J = 8.3 Hz, 2H), 7.17 — 7.02 (m, 2H), 6.95 (dd, J = 14.4, 8.3 Hz, 3H), 3.94 (s, 3H), 3.92 (s, 3H), 3.85
(s, 3H). *C NMR (101 MHz, CDCls) § 158.8, 149.0, 148.1, 133.9, 133.6, 127.8, 118.9, 114.1, 111.4, 110.1,
55.9, 55.9, 55.3.

DOI: 10.12677/hjcet.2020.104037 295 e TREEHA


https://doi.org/10.12677/hjcet.2020.104037

4-F -4 -5 (74.9 my, 76%yield): [, K55 108.5°C~109C. "H NMR (400 MHz, CDCl;) &
7.73(d, J = 8.1 Hz, 2H), 7.64 (d,J =8.1 Hz, 2H), 7.56 (dd, J = 8.0, 5.6 Hz, 2H), 7.18 (t, J = 8.5 Hz, 2H). **C
NMR (101 MHz, CDCls) 6 164.0, 161.9, 144.6, 135.2, 132.6, 128.9, 128.9, 127.5, 118.8, 116.2, 116.0, 110.9.

4-FR -4 S 0DE DK (74.0 mg, 74%yield): €& {4, "H NMR (400 MHz, CDCl,) & 10.06 (s, 1H), 7.96 (d,
J=8.4Hz 2H), 7.72 (d, J=8.2 Hz, 2H), 7.65—7.56 (m, 2H), 7.18 (t, J = 7.5 Hz, 2H). *C NMR (101 MHz,
CDCl,) 5191.8, 146.1, 135.1, 130.3, 129.0, 128.9, 127.5, 116.0, 115.8.

2- LI (24.8 mg, 32%yield): #A, *H NMR (400 MHz, CDCI3) 6 8.78 — 8.57 (m, 1H), 7.99 (dd,
J=7.1,1.0Hz,2H), 7.78 - 7.66 (M, 2H), 7.61—7.45 (m, 2H), 7.44—7.38 (m,J =7.7,4.8, 1.0 Hz, 1H), 7.25
—7.09 (m, 1H). *C NMR (101 MHz, CDCl,) 6157.4, 149.6, 139.3, 136.7, 128.9, 128.7, 126.9, 122.0, 120.5.

3. &R5118
3.1 RNFEEHW

N TAFBNBRAE RN AT, AEH UL 4-IRFEH I SRR TE 100°C T Suzuki SR E 52 1 Bt
Suzuki SR . 45 RANE 1 B, EEERHRE T OHBBRERM . IR, BERRW. BRiRit.
SRS RN RS, SRS DA BT, P SR BRI 1, entries 1~5). #E— XA WL HEAT
TR, AT = 20 S RO B, BT LA 8591113 B IR (K 1, entry 9), 448 T S N FEREI
AT AR AL 77%[ 20 B IR (72 1, entry 6). A LI £ B DU T SE35 4k 5 40 FI 15 1] 629% S 25% 117 Il R
(#% 1, entries 7. 8). PHILRAH = LM NTIEAT J5 LA 5% -

Table 1. Optimization of the Suzuki reaction condition®
= 1 Suzuki | Rrk B AL

B
(oo pai " TINPee
+
OHC HO 100 °C O
OHC

e B FEEI%
1 KoCOs 32
2 Na,CO, 26
3 Cs,COs 24
4 KsPO43H,0 39
5 NaOH 20
6 (i-Pr);NH 77
7 Et,NH 62
8 TBAB 25
9 EtsN 85

Bl R 2% A 4-WKHIEE(0.5 mmol), 2RI (0.6 mmol), #%(1.0 mmol), 7K =3 mL, 100°CEAE T RM 12 h, 4%,

32. RYEEMMR

TERAE T Bt N 2 ERT 5 mol% PA(OAC), 4L, 2 & = Z N, KN, 100°C %S4
T, VEEHEEZNAR R R G, 3 BRI H 38 S A BH RN AN T T AT % 8% oG
T8O AN E BRI B IR T 12 5 IR Y Suzuki [ B, S5 SRANTE 2 BN, W& B AR I kR 3 A VRAR
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W55 SRR B N Jim AT 3K 45 80% LA _E ISR (5 2, entries 1+ 2). SR 4-TR WA 5 R MR SR (42 2, entry 3).
B AL TR AR R I BT S SO, O 4-UR U SRR S ST AR 93% 7 R (5
2, entry 7). 1EHHE T RMAIFEEGEHRRBUCES FMERK Suzuki 8, 45 REH, TIRFEXAL.
G AR b5 4 i 1 55 S R ) B AT U 1) S A& (5 2, enttries 9~11) b4k, % 4-J5L K G
5 A-FR AL SRR S T A5 F) 819%LA B K SR UER (2, entry 12). ART &5 Wk L 135 10 57 ST R 0 1
B, RN 12 /NEHXAF ] 70% 47 (7= SCR (2 2, entries 13, 14); (R HEI b TR B B A0 47 7E
FHRTZHE T, FESRCHPPRE T, SR ER . (FF L 2-B0LnE A5 50
BRHEAT ARG, E T AR AL TS VB A, A3 5 329% U % (% 2, entry 15),

Table 2. The Suzuki reaction of aryl bromides and aryl boronicacid®
=2 RRFRSFEEMERE Suzuki Kk R

7\ {jy_ PdOAc, . /N / \
B B(OH
R1Q = O tomm,0, 0 R1 = 'R

5 FREE) 7 R 7222 (%)
1 H3co©—sr @B(OH)Z 81
2 —@Br QB(OH)Z 80
3 H2N©—Br <;>~Es(0|-1)2 0

o
4 >—©—Br QB(OH)Z 89
5 OHCOBr @B(OH)Z 85
6 OZNO—Br QB(OH)Z 88
7 NC@Br QB(OH)Z 93
CN
8 (6] 78
oS O
9 NC@—Br @B(om 90
10 NC@Br @ 86
B(OH)z
11 NC@Br QB(OH)Z 80
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Continued

B(OH), 81

12 mco@—sr

.

13 NCOBr F@B(OH)Z 76

14 OHCOBr FA©—B(OH)2 74

15 @Br @B(OHb 32
N

El Bt AR5 H2(0.5 mmol), J5FEBIEL(0.6 mmol), FEER4E(S mol%), =ZJ%(1.0 mmol), 7k =3mL, 100°C FAi.

4, gig

.

1) AR T —FKAR R 9 AL IOV CEE A4 Suzuki SN A R o

2) R R IR DT R 5 BRI RR 1 Suzuki IR N, A BV, BAAERIERIME., 4%

e R PR Ao
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