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Synthesis of Difurylarylmethanes Catalyzed by
Bromodimethylsulfonium Bromide
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Abstract A series of difurylarylmethanes were prepared in high yields by condensation of 2-methylfuran with aromatic al-
dehydes in the presence of bromodimethylsufonium bromide (BMDS) at room temperature under solvent-free conditions. All
products were characterized by 'H NMR and '*C NMR spectra.
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Figure 1 Furan derivatives with biological activities
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Table 1 Screening on the reaction conditions for the synthesis
of bis(5-methyl-2-furyl)phenyl methane

Ii%r
STBr-
1) BDMS 0 X

CHO
+ | e
©/ % r.t.

Entry BDMS/mol% Solvent’  Time/min  Yield’/%
1 None  None 120 —
2 5 C,H;OH 30 72
3 5 EtOAc 30 81
4 5 CH;CN 30 74
5 5 CH,Cl, 30 63
6 5 CH;COCH; 30 72
7 5 THF 30 75
9 1 None 30 70

10 2 None 20 80

11 5 None 2 93

12 10 None 2 93

© 2017 Chinese Chemical Society & SIOC, CAS

“ All reactions were run with benzaldehyde (1 mmol) and 2-methylfuran (2.4
mmol) in the presence of BDMS in 4 mL of solvents at room temperature.
®Isolated yields.

RE1S BIRE m R (3£ 2, Entries 7, 12). BE4h, 2430351k
B S-SR -2- FEE L WEmy-2-FR S L M| - 3- R
FARUF IR, A1 2-F EIRIR S N0 5 SR A AR 4T (1)
FEE(R 2, Entries 8~10). TEWFFH, FATIE R IAE B
R RAAE TR, 3-FRE N B EEAES
2-FH B RIR & A2 G SR O MVL(3% 2, Entries 13, 14), {HI&E AL
X g5 R B AR R R A 2.

55 L Ath, SRR AR T8 PR A4 L0 7 7 B i — PR i 25 7 2 HR
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HIH T S A AR Z R BT TR B AT S R R
RS TE] S PRI e 2, 5 A A s R R O ik
B N AR FIAREE, 0 Bi(OTH;PL AuCLPl,
B(CeFs);"”). RuClye3H,0M", L4 f1-F BDMS LFH %
i BT REIRE AL R BLKELT, Rtk BDMS (1)
AL BRI, H N 3 AAEE 1, F BDMS 1EfEAL 7,
bl Y 40 T e 3 S A 51 10 SO 72 vy, RN B[]
¥, 5T hbE.
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Table 2 BDMS-catalyzed reaction of 2-methylfuran with aryl aldehydes under solvent-free conditions

O BDMS (5 mol%)
Ar—CHO + | /
solvent-free, r.t.

Entry R Time/min Yield/% Entry R Time/min Yield/%
1 ©/ 2 93 8 \Q/ 20 92
3a
2 /©/ 5 90 9 @/ 50 84

Br
3b

94 10 30 85

w
o
w

3c

N
-n
W

3d

94 11° C 78 89

5 H3C

25 90 12 25 90

L

3e

Q

S 120

\

ON 92 13 HaC

3f
O,N
40 80 14 120
39 |

<

“ General reaction conditions: aldehyde (1.0 mmol), 2-methylfuran (2.4 mmol), catalyst (5 mol%), room temperature. ?Reaction conditions: 1,4-phthalaldehyde (1.0
mmol), 2-methylfuran (4.8 mmol), catalyst (10 mol%), room temperature. “ Isolated yields.

K3 ARELFEL SRS 3a AR
Table 3 Comparison of the effect of catalysts for the synthesis of 3a

Entry Catalyst (mol/%) Conditions Time/h Yield‘/% Ref.
1 Bi(OT*); (5) Toluene, r.t 2 92 [13]
4 AuCl; (1) CH;CN, 1.t 12 88 [8b]
5 B(C¢Fs); (5) CH,Cl,, r.t 0.25 92 [9]
6 RuCl3+3H,0 (5) GDE,5 C 144 79 [10]
7 1, (10) H,O, r.t. 72 79 [12]

“TIsolated yield.

WIEE 7, B2 hEk a. falk a fidk—2 10 ALY BDMS 78 SRR B T iSRRI fE
DMSO 8 E|HafE b. [N FEHF =4 Br 4k 558 F, FEBESE N HI3E(T, BDMS iZ#iE4L 8 Me,SO Al
T T 2-FRIEIRIR ) o-C Lf HYSE S, TR HBr, 7ERA G, M ERMZ HBr 21, N
F HBr, B8R &F=Y) 3. {EXA Nt fEH, BDMS fr TR AR, FATUAR (1 mmol)Fl 2- FF FEIR IR
FEAE ) HBr BRREEIMEH, i 7 R B FE. (2.4 mmol) NJE#), 7E HBr (g)(10 mol%)\I{EH T &4
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Scheme 1 Plausible mechanistic illustration of BDMS-catalyz-
ed synthesis of difurylarylmethanes

SR, 4G5 T HUHRISE R (Eq. 2).
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Scheme 2 Plausible mechanistic illustration of HBr-catalyzed
synthesis of difurylarylmethanes
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3.2 Z[(5-HE)-2-mmE R E R &

EZER T, T 25 mL WEJERIRH, A 2-H JEmk
(2.4 mmol)F175 & (1.0 mmol), FHELIMEREIIE],
JJD)\/%% F 3L 4L B (BDMS) (0.05 mmol), Zk4E7E=

T B EEE Mt (], AR E AT ik (TLO) M. &
Fj%é)a, IINEEK, HEFE, NG R LR LERAEL,
IKPE3 IR, i, WCEA LA, EZE, BRI AR i
12 A2 B Bl AT oy iR A, £330 4% 1) —((5-
FF 5 )-2- I R 355 1 2 32 FFT e (32) % 'TH NMIR (400 MHz,
CDCly) 8: 7.35~7.28 (br m, 5H), 5.91 (br d, J=4.3 Hz,
4H), 5.37 (s, 1H), 2.28 (s, 6H); *C NMR (100 MHz,
CDCly) 6: 152.8, 151.4, 140.0, 128.39, 128.36, 126.9,
108.1, 106.0, 45.1, 13.6.

(5 AR )-2- R IR 3 ] (4- R R ) B BE(3b) P TH
NMR (400 MHz, CDCLy) 6: 7.46 (d, J=8.3 Hz, 2H), 7.15
(d, J=8.3 Hz, 2H), 5.91 (br d, J=3.0 Hz, 2H), 5.90 (br d,
J=3.0 Hz, 2H), 5.31 (s, 1H), 2.27 (s, 6H); *C NMR (100
MHz, CDCly) 8: 152.1, 151.6, 139.1, 131.5, 130.1, 120.9,
108.3, 106.1, 44.5, 13.6.

TU[(5- H 3 )-2- R i 3 ) (4- AR JE) H R (Be)' Y TH
NMR (400 MHz, CDCLy) 6: 7.31 (d, J=8.5 Hz, 2H), 7.21
(d, J=8.5 Hz, 2H), 5.92 (br d, J=3.1 Hz, 2H), 5.90 (br d,
J=3.1 Hz, 2H), 5.33 (s, 1H), 2.27 (s, 6H); *C NMR (100
MHz, CDCly) d: 152.5, 151.9, 138.9, 133.1, 130.1, 128.9,
108.6, 106.4, 44.8, 13.9.

T[(5- AR )-2- I R 3 ] (4- R R ) B B (3a) ) TH
NMR (400 MHz, CDCls) 6: 7.24 (dd, J=8.3, 5.5 Hz, 2H),

http://sioc-journal.cn/ 1811
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7.02 (t, J=8.6 Hz, 2H), 5.91 (br d, J=2.7 Hz, 2H), 5.89
(br d, J=2.7 Hz, 2H), 5.34 (s, 1H), 2.28 (s, 6H); °C NMR
(100 MHz, CDCl;) 0: 161.9 , 152.6, 151.6, 135.7 , 129.9,
115.2,108.2, 106.1, 44.3, 13.6.

(5 3 )-2- IR IR 3 ] (4- AR R ) H BE(3e) ' TH
NMR (400 MHz, CDCl3) 6: 7.21 (d, J=8.7 Hz, 2H), 6.89
(d, J=8.7 Hz, 2H), 5.91 (br d, J=2.3 Hz, 2H), 5.89 (br d,
J=2.3 Hz, 2H), 5.33 (s, 1H), 3.82 (s, 3H), 2.28 (s, 6H);
C NMR (100 MHz, CDCl;) d: 158.5, 153.1, 151.3, 132.1,
129.3, 113.8, 107.9, 106.0, 55.2, 44.3, 13.6.

(5 F ) 2- MR B 1 (4- A R ) F B (3D TH
NMR (400 MHz, CDCl3) : 8.19 (d, J=8.7 Hz, 2H), 7.43
(d, J=8.7 Hz, 2H), 5.96 (br d, J=3.0 Hz, 2H), 5.94 (br d,
J=3.0 Hz, 2H), 5.45 (s, 1H), 2.27 (s, 6H); *C NMR (100
MHz, CDCl;) 0: 152.5, 151.4, 147.9, 147.5, 129.7, 124.2,
109.3, 106.7, 45.3, 14.0.

TI(S- B R )-2- R TR 1(3- i 5 R L) H e (Bg)!
'HNMR (400 MHz, CDCl3) 6: 8.13~8.11 (m, 2H), 7.59
(d, J=8 Hz, 2H), 7.50~7.46(m, 1H), 5.94~5.92 (m, 4H),
5.44 (s, 1H), 2.25 (s, 6H); °*C NMR (100 MHz, CDCls) 6:
151.9, 151.0, 148.3, 142.1, 134.4, 129.1, 123.2, 121.9,
108.6, 106.1, 44.5, 13 4.

2-[ (S5-I -2- 35 ) R L )-5- F 6 REI (3h) ! TH
NMR (300 MHz, CDCl;) 6: 2.26 (s, 9H), 5.33 (s, 1H), 5.87
(s, 3H), 5.93 (s, 3H); >*CNMR (75 MHz, CDCLy) §: 13.6,
39.3,106.4, 107.9, 150.8, 151.3.

TS B 3 )-2- Ik R 3 (2- M gy 3 ) B e (3D TH
NMR (300 MHz, CDCl;) 6: 2.26 (s, 6H), 5.56 (s, 1H), 5.87
(s, 2H), 5.95 (s, 2H), 6.87~6.93 (m, 2H), 7.17 (d, 1H, J=
4.9 Hz); C NMR (75 MHz, CDCl;) 0: 40.4, 106.4, 108.1,
124.7,125.8, 126.7, 143.4, 151.6, 152.4.

3-[ T (5- PR -2 R I 3 ) P R - 1 H- 1 e 3)%): TH
NMR (300 MHz, CDCl3) 6: 2.25 (s, 6H), 5.58 (s, 1H), 5.85
(s, 2H), 5.89 (s, 2H), 6.93 (s, 1H), 7.03 (uneven triplet, 1H,
J=17.6, 7.3 Hz), 7.14 (uneven triplet, 1H, /=7.9, 7.1 Hz),
7.28 (d, J=8.1 Hz, 1H), 7.47 (d, J=7.9 Hz, 1H), 7.91 (s,
1H); “C NMR (75 MHz, CDCly) d: 13.7, 36.8, 106.1,
107.5, 111.1, 115.1, 119.4, 119.6, 122.0, 122.9, 126.5,
136.4, 150.9, 153.0.

DU[(5-F 3E)-2- Mk JE]-1, 4- ik REEZEQGK)S: 'H
NMR (300 MHz, CDCl;) d: 2.24 (s, 12H), 5.30 (s, 2H),
5.86 (s, 8H), 7.17 (s, 4H); *C NMR (75 MHz, CDCl;) o:
13.6,44.7,106.0, 108.1, 128.4, 138.6, 151.3, 152.8.

(S PR A )-2- R L ((4- R A 3- AR R ) B
(3D"?: "H NMR (400 MHz, CDCl;) J: 6.88 (d, J=8.1 Hz,

1812 http://sioc-journal.cn/
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1H), 6.80~6.75 (m, 2H), 5.90 (br d, J=2.8 Hz, 2H), 5.88
(br d, J=2.8 Hz), 5.56 (s, 1H), 5.28 (s, 1H), 3.86 (s, 3H),
2.27 (s, 6H); *C NMR (100 MHz, CDCl3) 6: 153.2, 151.4,
146.6, 144.7, 132.0, 121.3, 114.4, 1112, 108.1, 106.2,
55.9,44.9, 13.6.

4Bl (Supporting Information) 1L &4 'TH NMR
A1 PC NMR % . 3 SeppRE AT LA G 2 AT 99355 (http:/
sioc-journal.cn/) & T #.
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