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Study on Lewis Acid Induced the Stille Cross-Coupling
Reactions of Aryltriazenes as Substrates
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Nan, Guangming™“

Abstract The Stille cross-coupling reaction of aryltriazene as a novel electrophilic substrate has been realized for the first
time. The reactions were performed at room temperature under an argon atmosphere. Solvents, molar ratio of aryltriazene/
tributyl(phenyl)stannane, amount of catalyst were optimized and excellent yield was obtained. Aryltriazene via Lewis
acid-assisted was transferred to palladium(II) compound. Cross-coupling reactions were catalyzed by palladium(II) compound.
The products were purified via column chromatography on silica gel. Structures of all products were confirmed by 'H NMR

and *C NMR techniques.

Keywords aryltriazenes; cross-coupling reaction; tributyl(phenyl)stannane
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B, USSR = SRUE N RN Stille ABIEE S 3 2L
(Eq. ).

Ar

N, Pd(OAG),, BF4* OEt,
N*N(j + (C4Hg)3Sn—Ph Ph—Ar 1)
Solvent, r.t.

£ Eq. 1, Lewis B8 =S ALl - LKA D B AL 771,
FUAE e SRR (AT AT LA & ) Scheme 1.

St S5t ot
N-NR; NTNRy ~NNR;
AN o = AN T = AN
v _F . _F ) . _F
F—B! LN Pd 7 140
D 5-F L\ eF
Ar'—Sn(t-Bu)s Ar'—Sn(t-Bu);
oxidative reductive
diarylation pg-Ar _ elimination
“Ar Ar'—Ar

N, + [ RoNBF,---FSn(t-Bu)s]

Scheme 1

5 R A O (AR, E A i A0 770 sl B 44 1k 5
Lewis BRA7AE T, 28 AR R NV AHEAT.
1 SRIEERS
1.1 XE5IRF

Bk 55 =R UE A A, el ok BT
S FIBEAT T 3 — 2D 4litk. ] Varian INOVA 400
MHz & Bruker Avance 600 MHz A% L4 5 7= ) i)
'H NMR Al *C NMR (CDCl; /351, TMS J I FR).
12 KWHZE
1.2.1 ZFHA = /M4 &d ik

i 100 mL [ EREEER I —2 05 e R & 4
(0.029 mol), FIIA 6 mL Ak EFR(36%~38%). 7E 50
mL [F)/NFEAR A I E RS ER 59(0.029 mol), AN 5 mL ¥
AR ILRAR, BB R, £ 0~1 C
P4t 10 min, SZRUIMAZEAT 2.65 mLIEREHE (1) 1 mol/L
VEEALIE2S mL), fE 0~1 CZIEHiHE 20
min, FP=P) L BT, KB H IR T R 2R OK
VB 3~5 K, JEuErS )5 Ik =AU,
122 FRZfME5 =T ARE4HE Stille 1BILR L
ik

W50 mL P9 390 N Hoin N TS R R (0.025
mmol). 755 =& (0.5 mmol). — ] FIRKIEH(0.75
mmol). T, RGN 1,4- /NG mL),
TE M R T IE R RY, BRSO E T
FEAS BRERE, IR SO R 2R 12 I AN B Ak 77 =
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SALHN- 2. /K(0.5 mmol), 5 min 52, TLC BRER, W45
WG PR 28R 220 ), T 2T JE AT Al A [0 i 7 -
VA EF) @ (LR CHE)=20 : 1], ST, FRE, B
05 5 =AU bR HETE EISCR.

1.3 HEH

3 I 2R U 3 (4 [H 4R mp. 59~60 C; 'H
NMR (CDCls, 400 MHz) d: 7.41~7.51 (m, 3H), 7.59~
7.63 (m, 3H), 7.91 (d, J=8.0 Hz, 1H), 8.18~8.20 (m,
1H), 8.45 (s, 1H); *C NMR (CDCls, 100 MHz) J: 148.73,
142.88, 138.66, 133.08, 129.74, 129.20, 128.78, 128.58,
127.18, 122.06, 121.96.

2- Al FE IR iR Y. "H NMR (CDCl,,
400 MHz) 6: 7.31~7.34 (m, 2H), 7.40~7.51 (m, 5H),
7.62 (t, J=7.5 Hz, 1H), 7.86 (d, J=8.0 Hz, 1H); °*C NMR
(CDCl;, 100 MHz) &: 149.32, 137.41, 136.35, 132.35,
132.00, 128.73, 128.27, 128.21, 127.91, 124.11.

4-fiEFEBEARU): SR mp. 114 'C; '"H NMR
(CDCls, 400 MHz) o: 7.43~7.52 (m, 3H), 7.61~7.64 (m,
2H), 7.72~7.76 (m, 2H), 8.29~8.32 (m, 2H); *C NMR
(CDCL,, 100 MHz) J: 147.64, 147.08, 138.76, 129.19,
128.96, 127.82, 127.41, 124.13.

4-TIE IO g B [E 4K, mp. 112~113 °C; 'H
NMR (CDCls, 400 MHz) d: 7.27~7.38 (m, 3H), 7.44 (t,
J=17.4 Hz, 2H), 7.55 (d, J=7.6 Hz, 2H), 7.76 (d, J=8.4
Hz, 2H); °C NMR (CDCl;, 100 MHz) : 140.74, 140.07,
137.85, 129.02, 128.92, 127.71, 126.91, 93.04.

A-PRIERNS: A mp. 89~90 C; 'H NMR
(CDCls, 400 MHz) 6: 7.35~7.47 (m, 5H), 7.53~7.61 (m,
4H); C NMR (CDCl;, 100 MHz) J: 140.24, 140.11,
131.98, 129.02, 128.86, 127.77, 127.06, 121.67.

4-FAE RS i 4K mp. 89~90 'C; 'H
NMR (CDCls, 600 MHz) d: 3.85 (s, 3H), 6.97 (d, J=8.5
Hz, 2H), 7.30 (t, J=7.4 Hz, 1H), 7.41 (t, J=7.6 Hz, 2H),
7.52~7.55 (m, 4H); C NMR (CDCl;, 150 MHz) o:
159.13, 140.83, 133.78, 128.74, 128.18, 127.75, 126.75,
126.67, 114.20, 114.16, 55.37.

3-HAFERCEN AE A mp. 31~32 C; 'H
NMR (CDCl;, 400 MHz) J: 3.84 (s, 3H), 6.87 (dd, J=
2.40, 2.00 Hz, 1H), 7.12~7.21 (m, 2H), 7.32~7.35 (m,
2H), 7.42 (t, J=7.6 Hz, 2H), 7.58 (d, J=7.6 Hz, 2H); 1*C
NMR (100 MHz, CDCly) &: 160.07, 142.91, 141.24,
129.87, 128.86, 127.54, 127.33, 119.81, 113.04, 112.80,
55.41.

2- A LIRS @4k, mp. 31~32 C; 'H
NMR (400 MHz, CDCl3) &: 3.76 (s, 3H), 6.89~6.96 (m,
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2H), 7.22~7.25 (m, 3H), 7.32 (t, J=7.6 Hz, 2H), 7.44 (d,
J=17.2 Hz, 2H); *C NMR (100 MHz, CDCl;) &: 155.43,
137.51, 129.85, 129.70, 128.51, 127.68, 126.93, 125.86,
119.79, 110.19, 54.49.

4 FEEEN (afE 4K. mop. 85~86 C;'H NMR
(CDCls, 400 MHz) ¢: 7.68~7.75 (m, 4H), 7.58~7.61 (m,
2H), 7.47~7.51 (m, 2H), 7.43~7.45 (m, 1H); °*C NMR
(100 MHz, CDCls) §: 145.7, 139.2, 132.6, 129.1, 128.6,
127.7,127.2, 118.9, 110.9.

2 #R51He
2.1 R EEREE

EAR Y Ry L R SR E AN R OR L (X il b
P BIMEAGTT Lewis BRIEPE. VAL SN I R (¥
FEAE, FAME 1-(4-THHFEATL)-2-nE e bt — U O 2
SRR AL IEAT Stille R V.(Eq. 2).

o

N, Pd(OAc),, BF 3¢ OEty
_—

N + (C4Hg)3Sn—Ph
OQN@“ (CaHols Solvent, 10 h, r.t.
PhONOZ 2

W I Lewis R —JALIN- L Bkie 2115 5 057 5L
SRR AR AR Pd MR, RS D5
SEIEITRALE, G Lewis MR = BALMI-ZBEAELE T,
R IAS 2028 XAREE =, ¥ R N AE TG K AT N kAT,
DAIE S /K 5 = 3 A - Ik &5 i A S0 2k e v SR
TLC AWM SN HERE. S A 2 iR Al LA A 3k
17, DAL, FRATIAED A B S 4% A I 0T B 110 36 486 7 7
i, £ TLC RERT RIEY) 1-(4-MfHEARTL)- 2Nk e
BT RURAE 10 h PO UK, i€ SN AL 10 h
S BEAE. RN RN ICR R AR, B TR I 6
PR, AR T PR S JR IR, L 7 ) 7
I, RN 1,4- A ST = 0 1 52 2 R B
WCRIEE] 71% (K 1, Entry 1), LKA DME, P=#lcR
LB T 56% (% 1, Entry 2), i THF, CH;CN 1E J #5711,
W% /N T 50% (3 1, Entries 3, 4). ££ DMF, DMSO (% 1,
Entries 5, 6)A I FFHEAT N, Tor=mib . 76 & N A
R LU= B /N VR R AR B, A3 T R R AT R — T R
FEB I A AP = A O,

T = T B IR A N A B AR IR AR DN R
o, =T IRORILE W R IORAT e IR, DA,
TR BRI 1,4- 50N G, MR ) & Lk
B PRER R A AF AN AT DI PR 25, JEI S R LA T,
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R IR AR S N R IR ¢

Table 1 Effect of solvent on the cross-coupling reaction

Entry Solvent Yield’/%
1 Dioxane 71
2 DME 56
3 THF 41
4 CH;CN 39
5 DMF 0
6 DMSO 0

¢ RPEAT: (1-(4-TEFEZRIE)-2-nb g Bk — %0U45(0.5 mmol), =5 AH-2
fi%(0.5 mmol), —=1E T FEZKIEY)(0.5 mmol), BERRHL(0.025 mmol), (5
mL), 10 h, r.t.); * FEHTIRAE 4, DA 1-(4-F ) 2- I Mg i — U A
FRAETT .
=T RREY/ R AN R ELL A
1.50 : 1.00 W45 2 4 e 0 91%(3K 2, Entry 3), 4%
RGN SOE T ARSI =, A RS (R
2, Entries 4, 5).

R 2 RPN ARG S SR 1) 5 ¢
Table 2 Effect of the molar ratio of substrates on the cross-
coupling reactions

Entry Molar ratio Yield’/%
1 1.00 71
2 1.25 82
3 1.50 91
4 1.75 89
5 2.00 87

¢ RGN 1-(4-A R AR 2- i Be R — U (0.5 mmol), —SALHl- Z 1
(0.5 mmol), F%ERHL(0.025 mmol), 1,4-—4L/NFR(5 mL), 10 h, r.t.; * FEJZHIZR
R, DA 1-(A- RO 2- b o ik — U S b o S .
L% S P o ) e LU EAT AT LS, FRATTR AL
A EREAT TR, 1L 3, 4, 5, 6, 7 mol% T4 AR it
HAET PA(OAC), HEAT SONATFFE( LA 5 3 = 50U A ki,
VHSEHEA R T ). BE AR S, A e
o, MELFIFHEA 5 mol% PA(OAc), I, HUfS Tk
PEIIRAEIWCR 91% (3 3, Entries 1~3), k&2 i fi
T B =R A RIS IN(EE 3, Entries 4, 5).
R 3 A S ABIR S SCER IR SE
Table 3 Effect of the catalyst amount on the cross-coupling
reaction”

Entry Catalyst amount/mol% Yield®/%
1 3.0 75
2 4.0 83
3 5.0 91
4 6.0 91
5 7.0 90

© 2012 Chinese Chemical Society & SIOC, CAS

¢ RS 1-(A-E R AR ) -2k s b AU (0.5 mmol), = FRALIN- 2k
(0.5 mmol), =T IEHIEH(0.75 mmol), 1,4- 5/SFF(GS mL), 10 h, r.t.; *
JENTHAFEY), LA 1-(4-TEFEZRIE)-2- I PR e 3t — U A bR S R
22 FE=ZFABKERYHEEERR

IR PICR K AR 552, 19 TR R
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I e A e SO B O S, R AUORA, A B A
35 = F AL Bl - £ 1% (0.5 mmol). 4L 7] PA(OAc), (0.025
mmol). A 1,4- 5 NS mL), =T R HA(0.75
mmol). J55E=%U7(0.5 mmol), LLIALALSAEXS Stille
B S N(Bq. 3) 1 75 3 = UM IR ) (5 1E PR kAT T 0120
WL, AR W3R 4.

Ar
/
Pd(OAG),, BF3 OEt,
Ny + (C4Hg)3Sn—Ph Ph—Ar  (3)
N—N dioxane, 10 ~ 13 h, r.t.

R4 BRI =506 S = T BRI RIS
Table 4 Cross-couplings of aryltriazenes and tributyl(phenyl)-
stannane catalyzed by the Pd(OAc),

Entry Ar 5} [l /h =) Yield”/%
I 4NOGCH, 10 OgN@Ph 91
Ph
2 3NO,CH, 10 Q 90
O,N
NO,
3 2-NO,C¢H, 12 @Ph 81
4 4MeOCH, 11 PhOOMe 84
5 3-MeOCH, 10 Qph 86
MeO
Ph
6 2-MeOCeH, 13 Q 71
OMe
7 4NCCH, 11 NCOPh 85
§  4BCH, 12 Ph@ar 61
9 4ICH, 12 Ph@l 45

¢ RMAA: 5= RUA0.5 mmol), = HALI-ZE#(0.5 mmol), = T
H45(0.75 mmol), EEHZH(0.025 mmol), 1,4- 4/NFR(S mL), 10~13 h, r.t.;
bORE IR, VAT = U bR Sl R,

FEIRA)E & M5 R I, BADT Jk = 55Uk i)
ARV IBR S WS R IR 95k = U R FR AT W H -k [T I
A H TR A (3R 4, Entries 1, 2); A fLHTF
BEA BRI AT PT T FE (R 4, Entries 4, 5); 4867
WARHE (AL B T W (2 (3K 4, Entries 3, 6); J5
BE =GR MGV T 07 JR . D5 SRR, HATIR LI S .
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EPE S22 PEPE(ER 4, Entries 8, 9).
3 H#it

TR & W5 R S LR R
b, 1337 BAER RN ScAT, SCBLT Lewis FRUG'T, M
FRAL AL, 5 55 = U R S iR Stille B N,
KA TRAF . R =AMES 5T Stille R R Y
AT S Y, ARk L s B A, RNV4k
PR, U N T, 7 Stille R R N, 57 3 =5
HARE 1 R S TE S 4 = Bt DR, 0 2 =AU
SR,
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