RERE: (L

2023 &£ #E 53%E P 3 Hi: 544 ~ 549

ChERE ) Atk

SCIENTIA SINICA Chimica

it X

FRALARE] 33 P T804 Z F1)

chemcn.scichina.com SCIENCE CHINA PRESS

CrossMark

& click for updates

FeT 77 F AR i Y Sonogashirafi e 2 N 5E

2 21 1,2 =1 ¢z 3-12%
ERA R, 24T

L B R B _E A LA A P Sl S S R R R SRR, i 200032

2. F B R AL A 5L L2 B, B Rt 210094
*HiINE#, E-mail: jiangb@mail.sioc.ac.cn

WekE I 9: 2022-11-11; #5532 H#A: 2022-12-19; M4 Ik 3 H#: 2023-02-24

iR R et e KRR SO H (%S5 20d21201000) % Bl

WE ABRREENE R BEFMFWEEW ZEATHRAE. AWMLFURENNESE S ANHE.
RSB EL BEE A B & 2 F 45 & 4.8 B B8 72 Sonogashiraf® Bx K M B9 AL . 45 L2 B B PACL,(PPh;),F1
CullB R R, LLEiA97%8y = F L 57 5 F B BL BE A0 77 W B Sonogashira @Bk R L. MAEHRR T A& FEMLE
Y1 F1PA(PPhs), 2 i Y SEAE AR 2, DLV W BR 1E A R, DA T8 1592% 14 7= 43 21| Sonogashira & k7= 477.

KT

1 515

J5 IRFE A W T — LR AR = B B AR E T
ALt I LT A 2 B T 26 1
ek b 7 Sonogashiraif B ZH i i 7 L Al
WA B I F R 5 L AE (PPh,),PACL A Cul
T B O FREUAR bR, A LR N A R A T
A E C(sp)—-C(sp ) E )72 —.  H T-Sonoga-
shirafB ¢ B BRI IME, 05 TAEEA TN IR
NEAT T ORERE ST, FEEPRE=ATIH: (1) Hlk
MM, WiRIE. &K, RESE SR
SN, TR AR FR, A AN B AN B A
AR R, (2) N T AR B AEXTRR — 55 bk, fE A
7] YRR B SEB A 2 B 1) 2= (3) TR A
) AR I AR 0% i AR A A T 12 TAEE 1)
ez —0 G RR R T A S I s So-

77 2 & L B, Sonogashiraf® ik, A& 4~ F &,

7R

nogashiraff 15 75 H AL A A ArOTs . ArS0,C1™.
AN,BF,”\. ArB(OH),"'"4%, {H KB R A
B,

20144F, Sharpless5! 538 T —Ffr by By o] 45 7% %
SRR ISR 1R 16 5 792, T—SO,F 3 ][R H B8 76 K6
SEM T REAATE, MRETE RSy e 1 Fisth, #
AR —FheSuFEx S di b2 gk i s A1 B
19914, Rothift i s 1 3 T B RR Y S (152 X
IS . Jiang iR ARZH" R IE T IR RRAE A AL
A, ANEFAR KA R B SuzukifB B SN, R
Wy i 5 75 FERRAE 5 <0, W IR A 1F TR ER, 3.3 B br
P24, Hanley Wi ZH " AR 38 7 [N ]HE A6 70 A STtk
BRI 5 0 JE TR A e S B, i i T H L 4 S8 AR
SIEMFMENA R, AT 5 R IR AR S R R &Y
Z IR A-NABIE R R, A R — 5 Y. Mei i it
AR CO AR, Bam AL, 7R

S AH&=: Zhan L, Xing P, Jiang B. Sonogashira cross-coupling reaction of aryl fluorosulfates. Sci Sin Chim, 2023, 53: 544-549, doi: 10.1360/SSC-2022-0224

©2023 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSC-2022-0224
http://www.scichina.com
http://chemcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSC-2022-0224&amp;domain=pdf&amp;date_stamp=2023-01-05

REFR: b 2023 0 53 % B3 M

(SOLF) SRS T N T8 e BmiZ iy A1 1 By e s
P QinidABZE S LA Ay i Ak 77 75 R T S8 (SO,F )
AR TE R BRI AL S I R SR SR

75 3 R IR B A G R BRI B R AR T
SR, TEA VA SUR B WA i It b A T 2
Fho7 ERWEWN G . JLH DLD B U R I A e B
JEADHEAT 1) <6 JB A AR IR s S F AT 45/ I R T 5
AR G RIS AL AR SRER 1 IR
T 2 16 7E Sonogashira fE I 5 b7 H TR FH (K 1).

2 SIS
2.1 iKFHMER

WAl EMK. O R DR
U, SALER . (ORERE) SRS SR Dy
W S | = oy Al 4, o RR Ak, HAE{EH; DBUA
e MU g S R 7= 43 AT R, 8 3ok ek s 2 2% S A =
LA — F L (DM S O) ¥ 7 S AL 85 T 15 7518 5
. ORI 0B, AR B B bl iR G 7K TG S R 42k
Schlenk B ARFEG TR T A XGHFE 4T, PUdii 2
MrET & S R (10~40 pm. 200~300 H =
300~400 H) EiE47. MR EHT RN B, T
i B R I .

148 '"H NMR. "C NMR. “F NMRAZR LR
K i Varian Mercury 300MEY# Bruker 400MAZ% Rz 3L3R
A SE, G R I, 'H NMR (7.26 ppm)fil°C
NMR (77.00 ppm)#& PACHCL 5% B NI F5. LR-ESI-MS
H Agilent Technologies 1200 Series A% &l 72, HLM; %%

(a) £ #iLSonogashirafz N

Pd(0)Ln
CuX

Ri-X + =R, Ry==—R,
Base

X=Cl, Br, OTf
R4=alkenyl, aryl, allyl benzyl; Rj=alyl, alkenyl, aryl

(b) A3 Sonogashiraz M

Ar—OSOyF + =——Ar, —> Ar=——Arn,

Ary—OSO.F + =—CO,H —> Arp=———==Ar,
Ary-l

Ar—OSOF + =—COH —Z» Apm=mnr,
one pot

B 1 Sonogashiraft e [z (9 4% ki % )

Figure 1 Sonogashira reaction (color online).
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Table 1 Optimization of the equivalent of the catalysts for Sonoga-
shira reaction

Ph

Pz
Z
OSOZF Th PACIy(PPhg),, Cul, Et;N OO
"
Il 60°C, 24 h
1a (1.5 equiv) 2a
%H  PdClL(PPh;), (mol%)  Cul (mol%) FEE (%)
1 2.5 2.5 99
2 1.0 1.0 96
3 0.5 0.5 96
4 0.1 0.1 15
a) 7F BT
% 2 Sonogashiraffl Bt N R &
Table 2 Synthesis of unsymmetrical diarylalkynes
PdCl,(PPhg), (0.5 mol%),
Cul (0.5 mol%), Et;N
Ar—0OSO,F + =——R Ar———R
(1 equiv) (1.5 equiv) 60°C, 24 h
NG CN
=0 O=0 =0
2b 95% 2c 96% 2d 97%
o =4 e D=
26 87% 2f70%
o { =) O=0
29 55% 2h 88%
- — ?Fg — —
<\ > =\ | Ve < />
CFs3
2i 57% 2j 96%
o’ coull
2k 98% 297%
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&, IR H24{E5.0 mol% PA(PPh,),CLAE AARMEALF,
{8 FH SIPrCuCHE AL A AR B 4 2R I, B8 DL
94% 7= A 2 H AR r=4;  HALH SIPrCuCHEfEAL 7,
FEAE R B AR R 33— 2D PR A 77
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PR B H AR, (B PA(PPh;),CL K F B FEAKH]
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Table 3 Pd-catalyzed decarboxylative couplings of naphthalen-2-yl
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Table 4 Synthesis of symmetrical diarylalkynes

fluorosulfate and propiolic acid

OH  PdiCuCat. O
+ :ﬁ R —
0SO,F o ACN/TEA O - O
1a 3a
iPr — iPr
NN
Y
iprSYipr
cl
SIPrCuCl
PIbRmE  RREEARFR AR s 0/\0)
*H (equiv.) (equiv.) (equiv.) TR (h) 755 (%)
1 0.5 PdC;zf)[;/Pth none 12 41
o 0
PdCL,(PPh;), CuCl
2 0.5 5.0% 10.0% 12 52
PdCLy(PPhy),  CuBr
3 05 5.0% 00% 2 58
PdCl,(PPh;), Cul
4 0-5 5.0% 10.0% 12 62
PdCl,(PPh;), Cul
3 0.8 5.0% 10.0% 16 85
PdCL,(PPh;), SIPrCuCl
6 0.8 5.0% 10.0% 16 o4
PdCL,(PPh;), SIPrCuCl
7 0.8 5.0% 4.0% 16 93
PdCL,(PPh;), SIPrCuCl
8 0.8 1.0% 4.0% 16 88
PdCl,(PPh;), SIPrCuCl
9 0.8 0.5% 4.0% 16 84
PdCl,(PPh;), SIPrCuCl
10 0.8 0.1% 4.0% 16 63
Pd(PPh;),  SIPrCuCl
11 0.8 1.0% 4.0% 16 92
Pd(PPhy),  SIPrCuCl
12 0.8 1.0% 2.0% 16 83
Pd(PPh;),  SIPrCuCl
13 0.8 0.5% 4.0% 16 88
Q) Sri

T RAF B IR T R, B SRR I

Pd(PPhs), (1 mol% ), SIPrCuCI
(4 mol % ) NEt (0.5 moliL),
o] CH3CN (0.5 mol/L)

A0S0 + =4

1 equiv

o a
Ari———An

OH 0
0.8 equiv 807C; 36h 3

3j 60% 3k 84%

a all Isolate yield.b Pd(PPhs), (5 mol%), SIPrCuCl (4 mol%) and DBU (4.0 equiv) were used.

FT 5 AEXIERI 7 BB G R
Table 5 Synthesis of unsymmetrical diarylalkynes

= CO,H Ary-OSO,F

Ar—l — 5

[Ar;—==—CO,H]

Ar—=——Ar,

Reaction condition: PdCly(PPhjz), (2.5 mol%), propiolic acid (1.2 equiv) ,

DBU (2.4 equiv), DMSO, rt to 80 °C

O O=0ro
4a 82% 2b 70%
D=0 O

29 57%

P8 15 S L A5 B AR X FR Y 0% HE b (3R5).

A5 IR 5 TR R T S B2 A SR TR B R, T
W FEL - 35 [ ) U R R i p-C L p-CNFR) STk o 9y T B
2-ZE BRI e B URCLF I 7= 2 A5 B H AR =4, T
p-NO IR G . 3-FUEERIL e BR, H brr =)= 2
B, ATREH T & EURY 5 EC AT BRI AL TE
X Tt 7 3 Fp-OCH; . 0-CH;+ m-CH;. p-CH,[)
AR P T 25 BB DAL 1) 7 2845 B AR X B 05 SR

4d 85%
= weO—=0
=N
2h 68% 4 91%
veo—{_)—=—{_)-o MEO
49 82% 4h 85%
Cl Q = O MeOM/ N >‘
= =N
4i 66% 4j 55%
c— Y= CI<>:</\>
4k 82% 4158%
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&b 3R W R R 0 5 e 05 6 280 5 TR R BR 7 PA(PPh,),
FISIPrCuCIZ B I A AR 2R 254 T OBA5 B0 R I —
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TR AR S S R I i, B A 7R LA P AR T i
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Sonogashira cross-coupling reaction of aryl fluorosulfates
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Shanghai 200032, China

% School of Chemistry Engineering Nanjing University of Science and Technology, Nanjing 210094, China
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Abstract: Aryl fluorosulfates were employed as coupling partners with terminal alkyne or propiolic acid in Sonogashira

reaction. The symmetrical diarylalkynes were synthesized via decarboxylative cross-coupling of aryl fluorosulfates and

propiolic acid in good yields. The unsymmetrical arylalkynes were obtained from aryl fluorosulfates and terminal

alkynes or decarboxylative cross-coupling of aryl iodides, aryl fluorosulfates and propiolic acid in one pot with

moderate to good yield.

Keywords: aryl fluorosulfate, Sonogashira reaction, copper N-heterocyclic carbene, diarylalkyne
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