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Iron-Catalyzed Stereoselective Synthesis of (Z)-2-Ylidene-
1,4-benzodioxanes in the Presence of Cs,CO;
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Abstract A series of monopropargyl catechol derivatives synthesized via the Sonogashira coupling reaction were stereose-
lectively converted to (Z)-2-ylidene-1,4-benzodioxanes using FeCls as the catalyst, and structurally characterized by 'H NMR,
3C NMR and HRMS techniques.
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1.1 XE5IRF

INM-EX400 #% i 3L 94 (CDCl; FE# 7, bR A
TMS), Fisher-Johns SLO-BLO # #i 1%, SHIMADZU
GC-14A AR AOIBAX, WALV AR IE.
1.2 SPRAEBREEMITEY 2a~2g RIA K

2a~2e FZMSCHR[13] 77724 (A 2a g fl): ZUR0R
T, 1 25 mL Schlenk J M HHAK I LB P JEAT
2K () (3.58 mmol), = Z % (10 mL). fil %5 (5.37
mmol), = RIS ALA(0.072 mmol) FIRILLL IV 4 (0.143
mmol), 50 CHiFE 1 h, RIGAEN R EM, HeFE 2k bk
ZOREEIMAK SRR, MR SR K Ve, JoKm
PRI, PR AN 5 AT AR Z AT 4 25 [200~300 H
TERE, VA M) @ V(LR B8 =8 & 111534 3 (O ik
2a!P) Ay 83%, 4 MR K 2 W ICHR[13].

2b: O, 2 BCK 73%. mp. 73~74 C; 'H
NMR (CDCls, 400 MHz) J: 4.83 (s, 2H), 5.67 (s, 1H),
6.77~6.94 (m, 4H), 7.17~7.26 (m, 4H); *C NMR
(CDCls, 400 MHz) 6: 57.77, 84.36, 86.53, 112.99, 115.13,
120.11, 120.40, 122.60, 128.64, 132.96, 134.88, 144.77,
146.13. HRMS calcd for C;sH,,ClO, 258.0448, found
258.0449.

2¢: FOELA, 7 BRCE 68%. mp. 47—48 C; 'H
NMR (CDCls, 400 MHz) 6: 2.18 (s, 3H), 4.75 (s, 2H), 5.74
(s, 1H), 6.72~6.96 (m, 6H), 7.20~7.21 (m, 2H); “*C
NMR (CDCls;, 400 MHz) 6: 21.31, 57.80, 82.74, 87.78,
112.96, 115.02, 118.81, 120.01, 122.35, 128.96 131.57,
138.89, 144.85, 146.06. HRMS caled for C;qH 40,
238.0994, found 238.0991.

2d: FOELE, 2 BEWRE 70%. mp. 55~57 C; 'H
NMR (CDCls, 400 MHz) 6: 3.80 (s, 3H), 4.94 (s, 2H), 5.72
(s, 1H), 6.82~7.01 (m, 6H), 7.36~7.38 (m, 2H); "°C
NMR (CDCls, 400 MHz) §: 55.27, 58.15, 82.08, 87.76,
113.17, 113.99, 114.07, 115.06, 120.11, 122.50, 133.33,
145.01, 146.26, 164.04. HRMS caled for C;¢H 405
254.0943, found 254.0949.

2e: K, P2E 60%. mp. 142~143 C; 'H
NMR (CDCls;, 400 MHz) 6: 5.00 (s, 2H), 5.66 (s, 1H),
6.88~7.04 (m, 4H), 7.55~7.58 (m, 2H), 8.17~8.19 (m,
2H); '*C NMR (CDCls, 400 MHz) §: 57.73, 85.74, 88.61,
113.12, 115.35, 120.22, 122.95, 123.57, 128.76, 132.54,
144.69, 146.26, 147.51. HRMS caled for C;sH;;NO,
269.0688, found 269.0685.

2, 2g A5 BT B R RAE A DL SCHR[11, 14].
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1.3 2-WHE-1,4-FHZIBHRITEY 3a~3f BIEK

PA 3al'" ol AR, 17 25 mL Schlenk W
BRI 2a (0.3 mmol), A3 mL), =& 1Lk
(0.06 mmol), BIR#i(0.6 mmol), HiFE N[ 8 h,
SRJGVe M, MUK RN, SRR, YA £ £57K
VRSN, ToKBRBREE T, W IRRMRYE 53T hE 2
o #5[200~300 HEERS, VOAMER) @ (LR 4hE)=
80 : 1175 E Wk # tiiAh 3a, 23 BCE 90%.

3b: A, 2 BBCK 71%. mp. 98~99 C; 'H
NMR (CDCls, 400 MHz) d: 4.59 (s, 2H), 5.52 (s, 1H),
6.95~7.13 (m, 4H) , 7.31 (d, J=8 Hz, 2H), 7.62 (d, J=8
Hz, 2H); “C NMR (CDCl;, 400 MHz) ¢: 65.96, 105.79,
116.70, 117.48, 122.35, 122.77, 128.51, 130.04, 132.36,
132.71, 142.30, 143.92, 144.06. HRMS calcd for CysH;-
ClO, 258.0448, found 258.0442.

3¢ AL, SEWCE 78%. mp. 97~98 C; 'H
NMR (CDCls, 400 MHz) &: 2.37 (s, 3H), 4.61 (s, 2H), 5.57
(s, 1H), 6.95~6.97 (m, 3H), 7.15~7.19 (m, 3H), 7.60 (d,
J=8 Hz, 2H); *C NMR (CDCl;, 400 MHz) ¢: 21.26,
66.11, 107.00, 116.73, 117.41, 122.20, 122.44, 128.76,
129.08, 131.32, 136.71, 142.56, 142.75, 144.11. HRMS
caled for Ci¢H 40, 238.0994, found 238.0993.

3d: A, 3 BEBEE 57%. mp. 66~67 C; 'H
NMR (CDCls, 400 MHz) 6: 3.74 (s, 3H), 4.50 (s, 2H), 5.45
(s, 1H), 6.81~7.16 (m, 6H), 7.54~7.56 (m, 2H); "*C
NMR (CDCls, 400 MHz) 8: 55.21, 66.10, 106.70, 113.79,
116.69, 117.41, 122.16, 122.39, 126.91, 130.13, 141.87,
142.58, 144.13, 158.43. HRMS caled for C;csH40;
254.0943, found 254.0938.

3e (Z ). mA[EME, 7B 29%. mp. 119~120
‘C; '"H NMR (CDCl;, 400 MHz) 4: 4.61 (s, 2H), 5.60 (s,
1H), 6.96~7.00 (m, 3H), 7.13~7.15 (m, 1H), 7.79 (d, J=
8 Hz, 2H), 8.17 (d, J=8 Hz, 2H); *C NMR (CDCl;, 400
MHz) §: 65.75, 104.69, 116.67, 117.52, 122.56, 123.32,
123.63, 129.06, 141.05, 141.93, 144.00, 145.84, 146.94.
HRMS calcd for C,sH;;NO, 269.0688, found 269.0690.

3e (EAY): wtalilfg, 73 BECE 32%. mp. 154~155
‘C; '"H NMR (CDCl;, 400 MHz) ¢: 4.80 (s, 2H), 6.47 (s,
1H), 6.94~7.29 (m, 4H), 7.28 (d, J=8 Hz, 2H), 8.20 (d,
J=8 Hz, 2H); *C NMR (CDCl;, 400 MHz) ¢: 60.67,
107.58, 116.48, 117.22, 122.64, 122.69, 123.87, 129.29,
141.35, 142.37, 143.92, 146.41, 148.23. HRMS calcd for
Ci1sH;1NO, 269.0688, found 269.0687.

3f COWAE, BICE 42%, 45 R R AEHHE W
BR[11].
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dg: PRI EWAK, 7 EICE 10%. '"H NMR (CDCl,,
400 MHz) o: 0.85 (t, J=8 Hz, 3H), 1.25~1.30 (m, 2H),
1.48~1.54 (m, 2H), 2.30 (s, 3H), 2.47~2.51 (m, 2H),
5.27 (s, 1H), 6.65~6.67 (m, 1H), 6.92~6.98 (m, 2H); '*C
NMR (CDCls, 400 MHz) d: 11.90, 13.88, 22.44, 23.42,
31.73, 109.45, 111.24, 115.40, 122.85, 131.54, 140.34,
141.92, 150.58. HRMS caled for C3H;40, 204.1150,
found 204.1153.

2 #R51HE
2.1 RN R SRR

EELL 2a fEIRA, MFRR R 04 AT T 45
%W TR 4 U120% FeCly S AELAIIT, 8 h ik
HIAER HERF=Y) 3a HILGER 1, Entries 1~2), 4R
1 2.0 equiv. Cs,COs, 8 h JFAXAF 2] 10%[¥ H A=K 1,
Entry 3). 45 N R 2RI I GEAGFIRIGE, 2418 HTARTR
PGB, [NV FIFEANBE AR AR 1, Entry 4). 4 N5cdE
(1, MFEEIN Cs,COs FEAMEAL IR, OV IRCEAT T
B B3R = (F 1, Entries 5~6), H:H Cs,CO; Fl FeCl; #hd
I S SRR, 4 B 90% (3K 1, Entry 6). /b
AL BB i, RS A BN FER(R 1, Entries 7~
9). Kk, ZI Y IR B A S AT 2 S 20 mol% T
FeCl VEMEALF, 2.0 equiv. Cs,CO; 1ERR, 110 “CAE 2
S

R IR SAFIRE

Table 1 Optimization of cyclization reaction conditions

Entry  fE445)/mol% Bifi/mol% I/ 77 P,

1 FeCl; (20) — 8 None
2 BF;Et,0 (20) — 8 None
3 — Cs,CO; (200) 8 10
4 FeCl; (20) K,CO; (200) 8 None
5 Fe(acac); (20) Cs,COs5 (200) 8 55
6 FeCl; (20) Cs,CO; (200) 8 90¢
7 FeCl; (20) Cs,CO; (100) 8 60
8 FeCl; (20) Cs,COs3 (50) 8 Trace
9 FeCl; (10) Cs,CO; (200) 24 40

CHIZET 110 C RV NMR KR © 5 BISCR.

FERAEAAE T IRR TN & Ve FL, A4
AL R R e I RIRI, ABIRIS LA
THEEE W LT, ARRE S LU R SRR P RS
B Z B, WERIAN [ PR 2 2 B RO A7 DAy B HL
HAERT, [RIG 2] T Z BM E RPTR AL, IX AT e
FENHFE IR DR R A PR P A S N I b, {6 )
T ANE A SO R, S A BRI
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fi S N2 TR FEE. TR 2 R SR o
FRE I IOREE o TR, RS BT H A
W, MR T AR TFRRIRATAEY) 4g, R 10%. X
TIHENNZ S N I FE T e 2g A RAET — A AR E
He, Az T AR M, SRS IR AR M AR A T I
W A Bk, R AR5y 1 AR B T IR AT 2
YJ(Scheme 2).

0]
OH
29
Bu Bu
1k N\
g o
OH
OH OH
M 49

Scheme 2

2.2 FPYMIBIHNETE

A I — 3a A, A Bk
W5 SCHER(L1] P CfE I Z B85 —30 AN SRR
WAL = 3 ¥ Z B R AR R R A A
—HIAE 5 5~6, T E B i TR 2 B RO,
KRS HE), KT 6 6. AR rhif A
ARG HRAE 6 5.5 KA, UEWA T P24 Z KLy, 3L
HERL ) 3e 132 T PRSI AA, — MEFEELE 6 5.60,
N ZRR, 55— NE 6 6.47,  E /Y.

3 it

RRET —Fh FeCly 4L 1 20 3E-1,4- 28 JF Rgh
RAEE B 7k, SIOTEAE R T B FREE AU
BRAEAGT, VB RIeR . IARIE RIS T — &A1 Z
B 2-WPHe-1,4-A0F WELeRTAEY).
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