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FIT TR A AT 4 3-( LB/ R mR 3 ) 0 32, 48 i (1) $% SCRk [ 12 ] kil 4%
1.2 4,4-Z7ZF/FTHmE3-H2-TH(2)WHE &

DAEA W) 2a G BRB. 78 100 mL BREERH, A 3-( 4 Fidk) W H 562,45 i (1)
(4 640 mg, 20 mmol) A1 50 mL S HE, FH A 4.35 mL ¥ HiAZ (80 mmol, 98% ). FTEEHFE 15 h
J&, HTLC WAL 590 1a TH. SRS, HIARFIM 0N 10% BRS R S0 AN 1A HH RN SO R v Hh B ie , FH —
AW BEAER, AHMZKEE, T, WUEZRBERE 3 382 mg HAREA 2a, 775% K 89% . HIFIFER)
TR TIREY) 2b, 7% H 86% .
1.3 4,4-Z7F/FTHmE3-E-2-TH(2) WEHRE/ B KN

DI G 2a SEHHUEE 3a OB R B, 43 BRI S H) 2a (380 mg, 2.0 mmol ) Al AR 3a (300
mg, 2.0 mmOl)bﬂ@J 50 mL IEIFE‘}?E#E*, A S mL EP@?%HZ@E%(O 22 mL, 3 mmol). TR 2 h
J&, FTLC Wil SAHEE 3a 525, Ke R B E) 100 mL /K, FHFCE 0500 10% 1) NaHCO, 15 R
W pH =7. 21 10 mL LEEAEE 3 ¥k, JoK MgSO, T4, REMHZHT [ YR, v(aEk): V(L
BE) =75:1], 15 470 mg ¥ 4a, 77N 89.9% . FTHEHRY| TR 1 .

Table 1 Results of thioacetalization

Entry Compound  Aldehyde/ketone 3 R, R, Product t/h Yield” (% )
1 2a 3a 3,4-0,CH,Ph H 4a 2.0 89.9
2 2b 3,4-0,CH,Ph H 4b 2.0 91.8
3 2a 3b Ph H 4c 2.5 90.2
4 2b Ph H 4d 2.5 92.5
5 2a 3c 4-CIPh H 4e 2.0 96.5
6 2b 4-CIPh H 4f 2.0 93.7
7 2a 3d 2-Furyl H 4g 2.0 89.2
8 2a 3e n-C, Hy H 4h 2.0 90. 4
9 2b n-C,Hy H 4i 2.0 87.3
10 2b 3f n-C,H,g Me 4j 3.5 85.1
11 2a 3g (CH, )5 H 4k 3.0 83.9
12 2b (CH,) 5 H 41 3.0 87.8
13 2b 3h PhCH = CH H 4m 2.5 87.6
14 2a 3i Ph Me 4n 10.0 22.2(72.1)*
15 2a 3b +3i¢ 4c 2.5 92.3(97.2)°

a. The yield obtained after column chromographic separation; b. the data in parenthesis are the percent recovery; ¢. n(2a):n(3b):n(3i) =
1:1:1.
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&) 2a HEAEA, m.p: 66 ~68 C. "H NMR(500 MHz, CDCl,), 8: 1.35(m, 6H), 2. 18(s,
3H), 2.93(q, J =7 .5 Hz, 2H), 3.01(q, J = 7.5 Hz, 2H), 6.07(s, 1H). “C NMR (125 MHz,
CDCly): 8: 12.4,13.9 , 25.4,28.0, 30.4, 113.6, 161.5, 192.7. IR(KBr, neat), #/em™"; 2 973,
1636, 1198. JLESHIIME(% , CH,, 08, THHEH) : C50.56(50.48); H7.37(7.41).

&8 2b HAEEA, m.p: 112 ~114 °C. "H NMR( 500 MHz, CDCl,), 6:2.15( s, 3H ), 4. 14
(s, 2H) 4.22(s, 2H), 6.18(s, 1H), 7.25 ~7.37(m, 10H). “C NMR(125 MHz, CDCL,), §: 30.3,
36.2,39.1, 114.9, 127.5, 128.0, 128.5(2C), 128.8(2C), 129.1(2C), 129.4(2C), 133.8, 135.6,
160.5, 193.0. IR(KBr, neat), #/cm~': 3 056, 2 972, 1 637, 1 474, 1 191. JTZE 4 ScilfE (% ,
C, H, 08, HHEfH): C68.61(68.75); H5.72(5.77).

&Y 4a I WA, "H NMR (300 MHz, CDCL,), 6: 1.19 ~1.24(t, 6H), 2.47 ~2.62(m,
4H), 4.85(s, 1H), 5.95(s, 2H), 6.73(d, J=8.0 Hz, 1H), 6.85(d, J=8.0 Hz, 1H), 7.00(s,
1H); IR(KBr, neat), #/em™': 2 967, 2 925, 1 689, 1 502, 1 442, 1 247; JCZ 43 br 52 ME (% ,
C,H,,0,S, i+51H) . C56.29(56.22); H6.26(6.29).
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tb&¥y 4b HE A, m.p. 65 ~67 °C; "H NMR(300 MHz, CDCL,), 6: 3.55(d, J=13.5 Hz,
2H), 3.76(d, J=13.5 Hz, 2H) , 4.38(s, 1H), 5.96(s, 2H), 6.72(br, 2H) , 6.91(s, 1H), 7. 14 ~
7.25(m, 10H) ; IR(KBr, neat), #/em™": 3 027, 2931, 1 601, 1 494, 1452, 1 250; JTLZE/HHrS2ME
(% , C,Hy0,S, IHEAE) : C, 69.33(69.44); H, 5.33(5.30).

&9 4i L ERAK, '"H NMR (500 MHz, CDCL), 8: 0.81(t, 3H), 1.12 ~1.19(m, 2H),
1.33~1.39(m, 2H), 1.72 ~1.75(m, 2H), 3.50(t, 1H), 3.73(d, J=13.5 Hz, 2H), 3.84(d, J =
13.5 Hz, 2H), 7.24 ~7.31(m, 10H) ; IR(KBr, neat), #/cm™": 2923, 1602, 1 503, 1456, 1 246; JC
RO SLIE (% , CoH,,S, T13H) . C, 72.29(72.10); H, 7.61(7.64).

L&Y 4) IICEWAR, "H NMR (500 MHz, CDCL, ), 8: 0.88(t, 3H), 1.18 ~1.26 (m, 2H),
1.44 ~1.50(m, 2H), 1.55(s, 3H), 1.73 ~1.77(m, 2H), 3.86 ~3.90(m, 4H), 7.24 ~7.36 (m,
10H) ; IR(KBr, neat), #/cm ' 3 027, 2 956, 1 601, 1 494, 1 453, 1 237; JCZ M1 52 MIME (% ,
CooHye S, THEAR) : € 72.61(72.67); H7.95(7.93).

&Y 41 B AR, "H NMR (300 MHz, CDCL,), 8: 1.44 ~1.47(m, 2H), 1.61 ~1.69 (m,
4H), 1.87 ~1.91(m, 4H), 3.87(s, 4H), 7.22 ~7.38(m, 10H); IR(KBr, neat), #/ecm™": 3 025,
2898, 1603, 1539, 1445, 1255; JLRHTSLIME(% , Cy\yH,,S, TH5HMH) . €73.22(73.12); H7.33
(7.36).

LAY 4m R HEAHA, "H NMR(500 MHz, CDCL,) , 6: 3.74(d, J=13.5Hz, 2H ), 3.86(d, J =
13.5 Hz, 2H ), 4.18(d, J=8.5 Hz, 1H), 6.13(dd, J, =16 Hz, J, =8.5 Hz, 1H), 6.45(d, J =16
Hz, 1H), 7.27 ~7.36(m, 15H) ; IR(KBr, neat), #/em™": 3 036, 2899, 1 642, 1 610, 1499, 1 434,
1243 ; JCESHTIME( % , C,H,,S, THHEAE) : € 76.27(76.20) ; H 6.07(6.12).

&9 40 HICE WK, "H NMR (500 MHz, CDCly), 8: 1.20 ~1.23(m, 6H), 1.73(s, 3H),
2.63~2.65(m, 4H), 2.77(s, 2H), 3.68(s, 3H); “C NMR(125 MHz, CDCL,), &; 12.8(2C), 22.7
(2C), 27.0, 45.7, 50.6, 55.7, 168.5; IR(KBr, neat), #/em ': 2 957,2 929, 1742, 1 456, 1 266;
JCE AT EIMME (% , CgH,50,S, TFEAE): C48.76(48.61); H8.07(8.16).

G 4p HEAEEA, m.p. 109 ~111 °C, "H NMR(500 MHz, CDCl,), 8: 1.22 ~1.26(m, 6H),
2.50 ~2.56(m, 2H), 2.57(s, 3H), 2.58 ~2.62(m, 2H) , 4.35 ~4.41(m, 4H), 4.92(s, 1H), 6.91
(d, 2H), 7.00(d, 2H), 7.40(d, 2H), 7.95(d, 2H); “C NMR (125 MHz, CDCl,), &: 14.5, 26.5,
26.6,52.0, 66.6, 66.9, 110.0, 114.5(2C), 114.8(2C), 129.1(2C), 130.8(2C), 133.4, 158.2,
162.7, 197.0; IR(KBr, neat), #/em ': 2928, 1672, 1599, 1508, 1459, 1421, 1 246; JLE ML
MHE (% , €, H,0,S, THHAH) : C 64.31(64.58); H, 6.80(6.71).
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Synthesis of 4 ,4-Diethylthio/benzylthio-but-3-en-2-one and Application
as Odorless Thiol Equivalents in Thioacetalization

YU Hai-Feng'?, WANG Yan-Ru’, OUYANG Yan', WANG Yan', LIU Qun"'"
(1. Faculty of Chemisiry, Northeast Normal University, Changchun 130024, China;
2. Depariment of Chemisiry, Anshan Teachers College, Anshan 114005, China;
3. Public Foundation Department of Beihua University, Jilin 132013, China)

Abstract 4 ,4-Diethylthio/benzylthio-but-3-en-2-ones 2 were prepared in excellent yields by the acid-cata-
lyzed deacetylation of 3-( diethylthio/benzylthio) methylene-pentane-2 ,4-diones(1). With ketene diethylthio/
benzylthioacetals(2) as the odorless thiol equivalents, in the presence of acetyl chloride, a series of diethyl-
thio-/dibenzylthioacetals were prepared via the reaction of compound 2 with aldehydes/ketones in methanol
under mild conditions.

Keywords «-Oxo ketene-S, S-acetals; 4,4-Bis ( ethylthio/benzylthio ) but-3-en-2-ones; Odorless thiol equi-
valents; Thioacetalization (Ed.: H, ], 7Z)



