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Scheme 1 «a-Bromination of functionalized ketene dithioacetals
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la ARG, BB IAREA 15 mL R 7KAREMR A b A, Fhog, veik, T8, 153106 MK 2a
(212 mg) , F=* 89%.
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Table 1 a-Bromination of functionalized ketene dithioacetals

Entry Compd. EWG R, Ror R t/h Product Yield(% )
1 1la MeCO —(CH,),— 1.5 2a 89
2 1b CN —(CH,),— 2.0 2b 98
3 1c CO,Et —(CHy),— 4.0 2¢ 94
4 1d PhCO —(CH,),— 1.0 2d 83
5 1le PhCH = CHCO —(CH,),— 0.5 2e 99
6 1f 4-MeOC4H, CH = CHCO —(CH,),— 0.5 2f 98
7 1¢ 4-ClC4H,CH = CHCO —(CH,),— 1.0 2g 93
8 1h PhCO Me 1.0 2h 97
9 1i 4-MeOC4H,CH = CHCO Me 2.5 2i 90
10 1j MeCO Et 3.0 2j 90
11 1k PhCH = CHCO Et 1.5 2k 98

1.3 EYHRILE

& 2a; m. p. 115 ~116 °C (SCHME"" : 116 ~118 C ).

& 2b IRE AR, m. p. 95 ~97 €. "H NMR(500 MHz, CDCL,) , 6: 3.61 ~3.63(m, 2H) ,
3.74 ~3.77(m, 2H). “C NMR(125 MHz, CDCL,), &6: 163.0, 130.8, 129.7, 36.6, 31.3. IR(KBr),
p/em™'; 2968, 2211, 1532, 1411, 1279. ES-MS, m/z; 222[M +1]*. JGEHH (%, C;H,NS,Br 15
fH): C27.25(27.04), H1.73(1.82), N 6.33(6.31).

A 2¢ HEMAEA, m. p. 110 ~112 €. "H NMR(500 MHz, CDCL,), &; 1.34(t, J=7.0 Hz,
3H), 3.43 ~3.46(m, 2H), 3.64 ~3.67(m, 2H), 4.26(q, J=7.0 Hz, 2H). C NMR (125 MHz,
CDCL,), 6: 163.1, 162.4, 92.5, 61.8, 41.0, 36.5, 14.0. IR(KBr), #/em™": 2999, 1713, 1437,
1229. ES-MS, m/z: 269[ M +1]*. JCE M (%, C,H,0,S,Br it5{H): C 31.10(31.23), H 3.45
(3.37).

aY 2d MEFEAEIA, m. p. 99 ~101 °C. "H NMR(500 MHz, CDCL,) , &: 3.45 ~3.47(m, 2H) ,
3.62~3.64(m, 2H), 7.39 ~7.42(m, 2H) , 7.46 ~7.49(m, 1H), 7.69 ~7.71(m, 2H). *C NMR(125
MHz, CDCl, ), &: 188.8, 165.7, 138.4, 131.5, 129.0(2C), 127.9(2C), 100.6, 41.2, 36.4.
IR(KBr), #/em™"; 3065, 2933, 1658, 1605, 1416, 1272. ES-MS, m/z: 301[M +1]*. JTTE W (%,
C,,H,08,Br 15 () : € 43.95(43.86), H2.99(3.01).

AW 2e: m. p. 141 ~143 °C (SCHRE ' : 142 ~144 C).

& 26 m. p. 167 ~168 °C ( SCHKE™!: 168 ~170 °C).

&) 2g MR, m. p. 123 ~125 °C. "H NMR(500 MHz, CDCL,) , 6: 3.43 ~3.46(m, 2H) ,
3.64 ~3.67(m, 2H), 7.37(d, J=8.5 Hz, 2H), 7.54(d, J=8.5 Hz, 2H), 7.65(s, 2H).">C NMR
(125 MHz, CDCL,), &: 181.2, 167. 1, 142.7, 135.6, 133.9, 130.8(2C), 129.6(2C), 123.0, 102. 1,
41.7,36.5. IR(KBr), #/em ™' ; 3044, 2969, 1630, 1420, 1169. ES-MS, m/z: 361[ M +1]*. JLE/MHTF
(% , C,,H,,08,BrCl i1441H): C43.09(43.17), H2.85(2.79).

&% 2h: m. p. 53 ~55 °C(SCHME . 51 ~52 C).

&Y 21 HEGFA, m. p. 100 ~102 °C. "H NMR(500 MHz, CDCL,), &: 2.30(s, 3H), 2.49
(s, 3H), 3.86(s, 3H), 6.79(d, J=16.0 Hz, 1H), 6.94(d, J=9.0 Hz, 2H), 7.51 ~7.54 (m,
3H)."C NMR(125 MHz, CDCl,) , 6: 188.7, 162.3, 146.0, 139.4, 131.5(2C), 127.1, 122. 8, 119. 3,
115.2(2C), 56.0, 19.3, 16.6. IR(KBr), #/cm™': 3056, 2968, 1634, 1598, 1410. ES-MS, m/z: 359
[M+1]". JTEMT (%, C,H;0,S,Br IHE{E) : C46.68(46.80), H4.29(4.21).
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&Y 2j @R, "H NMR (500 MHz, CDCL,), &: 1.22(t, J=7.5 Hz, 3H), 1.27(t, J =
7.5 Hz, 3H), 2.45(s, 3H), 2.78(q, J=7.5 Hz, 2H) , 2.92(q, J =7.5 Hz, 2H). ®C NMR(125 MHz,
CDCL,), 6: 195.1, 137.8, 122.0, 29.9, 29.1, 28.2, 14.7, 14.0. IR(KBr), #/em™"'; 2968, 1696,
1450, 1199. ES-MS, m/z: 269[M +1]*; JCE M (%, CsH,, 08,Br i+ E{f): C 35.82(35.69),
H 4.66(4.87).

&) 2k RS E SR, m. p. 78 ~79 °C. '"H NMR(500 MHz, CDCL,), &: 1.23(t, J=7.5 Hz,
3H), 1.35(t, J=7.5 Hz, 3H), 2.79(q, J=7.5 Hz, 2H), 2.99(q, J=7.5 Hz, 2H), 6.92(d, J =
16.0 Hz, 1H), 7.40 ~7.43(m, 3H), 7.54 ~7.58(m, 3H). ®C NMR(125 MHz, CDCL,), &;: 193.5,
178.4, 139.2, 129.9, 129.4(2C), 128.8, 128.7, 127.7(2C), 116.5, 57.5, 51.7, 14.6, 14.1.
IR(KBr), #/em™"; 3065, 2966, 1693, 1494, 1234. ES-MS, m/z: 357 [M +1]*. TTZE W ¥ (%,
CsH,,08,Br i31{H) : C50.34(50.42), H4.76(4.80).
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Scheme 2 Mechanism of the a-bromination of compound 1
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Selective a-Bromination of Functionalized Ketene Dithioacetals

BEKTURHUM Bahargul'*, WANG Mang'* , HAN Feng', LIU Qun'
(1. Faculty of Chemistry, Northeast Normal University, Changchun 130024, China;
2. Department of Chemistry, Yili Normal University, Yili 835000, China)

Abstract Functionalized ketene dithioacetals are important intermediates in organic synthesis. a-Functiona-
lization reactions based on them provide potential precursors for the construction of usefully carbo- and hetero-
cyclic compounds. In this paper, a versatile a-bromination of functionalized ketene dithioacetals was
developed. In the presence of H,0, the reactions of functionalized ketene dithioacetals(1) with CuBr, in THF
at room temperature gave various a-bromo ketene dithioacetals(2) in excellent yields with high regioselecti-
vities. The mechanism of this a-bromination is proposed to undergo an addition of bromine formed in situ to
compound 1 and sequontial elimination of the a-proton. The simplicity of execution, mild conditions, inexpen-
sive, easily usable brominating agent and high yields, make this synthetic method attractive for practical appli-
cations.

Keywords Functionalized ketene dithioacetal ; Cupric bromide ; a-Bromination
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