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Study on the Coupling Reaction of Fuctionalized Bisorganozinc
lodides and Acyl Chlorides
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Abstract This paper investigated the preparation of fuctionalized bisorganozinc iodides with ether, ester, carbonyl groups
and the reactions with acyl chlorides in the presence of CuCN<2LiCl generating fuctionalized diketones. The method has the
advantages of mild and simple reaction conditions with medium yields, and provides a simple synthesis procedure of fuction-

alized long-chain diketone compounds.
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4a: R = H; 4b: R = 3-Me; 4c: R = 4-Me;
4d: R = 3-OMe; 4e: R = 4-CF3; 4f: R = 4-Cl
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1.2 ZEREEMRIE K

TET 10 25 mL P9 300 0N 35 A6 10 8 K (12
mmol)", A& E W P AU, N AR (6
mmol) 2 THF(10 mL), 7F 40~45 ‘C N4tk RN 10~12
h, #3XCA HLBACEER THF %

75— 100 mL T =30+ MA CuCN (12
mmol) Al LiCl (24 mmol), £ 100~110 C FE % (5
mmHg) T4 1 h, A ESI P12, A THF (10
mL), = 30 min, KNIREWE KSR, FR
NARAYIVEE—25 °C, I _ETH IS 8 L L
f) THF ¥, 750 'C FHERE 15 min, PR SN IR G074
F|—25 C, WMWEE (9.6 mmol), MN5e)adts: & Vg &
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4K IE T EEQa): AR, PER 54%.
m.p. 42~43 °C; '"H NMR (400 MHz, CDCl) &: 7.95 (t,
J=17.6 Hz, 4H), 7.54 (d, J=6.8 Hz, 2H), 7.45 (t, J=7.6
Hz, 4H), 3.46 (t, J=6.4 Hz, 4H), 3.00 (t, J=7.2 Hz, 4H),
1.82 (t, J=6.8 Hz, 4H), 1.68~1.63 (m, 4H); *C NMR
(100 MHz, CDCLy) 6: 200.2, 136.9, 132.9, 128.5, 128.0,
70.6, 38.2, 29.3, 21.0; IR (KBr) v: 3058, 2953, 2920, 2854,
1682, 1355, 1116, 758, 689 cm '; MS m/z: 77 (44), 105
(100), 160 (43), 161 (16), 261 (0.11). Anal. calcd for
CxHs05: C 78.07, H 7.74; found C 78.13, H 7.70.

T[4--FU) K FEEILIE T RE2b): (Il Ak, e
# 55%. m.p. 38~39 ‘C; 'H NMR (400 MHz, CDCl;) o:
7.75 (t, J=7.6 Hz, 4H), 7.35 (t, J=1.2 Hz, 4H), 3.45 (t,
J=6.0 Hz, 4H), 2.98 (t, J=7.6 Hz, 4H), 2.41 (s, 6H),
1.82~1.77 (m, 4H), 1.69~1.63 (m, 4H); *C NMR (100
MHz, CDCly) d: 200.4, 138.3, 133.6, 128.5, 128.4, 125.2,
70.6, 38.3, 29.3, 21.3, 21.1; IR (KBr) v: 3053, 2945, 2920,
2864, 1685, 1156, 1107, 779, 740, 687 cm™'; MS m/z: 366
(M*, 0.4), 65 (15), 91 (55), 119 (100), 174 (45). Anal.
caled for CyyH3005: C 78.65, H 8.25; found C 78.60, H
8.28.

T4 ) 2R F L T IE T R (20): o iR
1K, 7 52%. '"H NMR (400 MHz, CDCl;) d: 7.61 (d, J=
7.6 Hz, 2H), 7.35 (t, J=7.6 Hz, 2H), 7.24 (t, J=7.6 Hz,
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4H), 3.44 (t, J=6.4 Hz, 4H), 2.91 (t, J=6.8 Hz, 4H), 2.48
(s, 6H), 1.79~173 (m, 4H), 1.67~1.60 (m, 4H); *C NMR
(100 MHz, CDCl;) §: 204.5, 138.1, 137.8, 131.8, 131.0,
128.3, 125.6, 70.6, 41.3,29.3, 21.2, 21.1; IR v: 3063, 3021,
2933, 2862, 1686, 1452, 1115, 967, 754, 652 cm™'; MS
m/z: 366 (M", 0.33), 65 (15), 91 (57), 119 (100), 174 (21).
Anal. caled for Co4H;3005: C 78.65, H 8.25; found C 78.70,
H8.21.

T[4A-(A-FUD R BEILE T REQd): F s,
# 53%. m.p. 56~57 ‘C; '"H NMR (400 MHz, CDCl;) 6:
7.85 (d, J=2.0 Hz, 4H), 7.26~7.24 (m, 4H), 3.45 (t, J=
6.4 Hz, 4H), 2.97 (t, J=7.6 Hz, 4H), 2.40 (s, 6H), 1.80 (t,
J=7.2 Hz, 4H), 1.67~1.63 (m, 4H); *C NMR (100 MHz,
CDCly) 6: 199.9, 143.6, 134.5, 129.2, 128.1, 70.6, 38.1,
29.3, 21.6, 21.2; IR (KBr) v: 3034, 2937, 2867, 2801,
1676, 1604, 1115, 799, 763 cm™'; MS m/z: 366 (M", 0.32),
65 (14), 91 (45), 119 (100), 174 (38). Anal. calcd for
Ca4H300;5: C 78.65, H 8.25; found C 78.61, H 8.30.

T[4-(3- AR ) R IR R T O T K (2e): TS SR,
FEH 52%. m.p. 56~57 ‘C; '"H NMR (400 MHz, CDCl;) 6:
7.53 (d, J=8.0 Hz, 2H), 7.48 (d, J=2.0 Hz, 2H), 7.36 (t,
J=8.0 Hz, 2H), 7.09 (dd, J=2.4, 8.4 Hz, 2H), 3.85 (s,
6H), 3.45 (t, J=6.0 Hz, 4H), 2.98 (t, J=7.2 Hz, 4H), 1.81
(t, J=7.2 Hz, 4H), 1.67~1.63 (m, 4H); *C NMR (100
MHz, CDCl;) 6: 200.0, 159.8, 138.3, 129.5, 120.6, 119.3,
112.2,70.5, 55.4, 38.3,29.3, 21.1; IR (KBr) v: 3075, 3007,
2945, 2865, 1682, 1594, 1265, 1163, 1107, 783, 747, 680
em s MS m/z: 77 (25), 92 (20), 107 (28), 135 (100), 190
(66), 191 (26), 207 (0.31). Anal. caled for C,4H300s: C
72.34, H 7.59; found C 72.28, H 7.55.

TA-(4- = PR R U BEEEIE TR A,
P H 66%. m.p. 78~79 ‘C; 'H NMR (400 MHz, CDCl;) 6:
7.06 (d, J=8.4 Hz, 4H), 7.73 (d, J=8.0 Hz, 4H), 3.46 (d,
J=5.6 Hz, 4H), 3.03 (t, J=7.6 Hz, 4H), 1.87~1.80 (m,
4H), 1.69~1.62 (m, 4H); *C NMR (100 MHz, CDCl;) ¢:
199.0, 139.5, 134.4, 134.0, 128.3, 125.6, 125.5, 124.9,
70.5, 38.5,29.1, 20.9; IR (KBr) v: 2940, 2866, 1684, 1329,
1130, 1012, 976, 753, 729, 602 cm ™ '; MS m/z: 474 (M",
0.02), 41 (9.5), 55 (7.1), 95 (5.0), 145 (46), 173 (100), 228
(20). Anal. calcd for C,4H,4FO5: C 60.76, H 5.10; found C
60.73, H 5.06.

4-TRHE-4- T TR (4- 2K I BESL ) T G (da): 1B AR 1A,
FEE 52%. m.p. 79~80°C; "H NMR (400 MHz, CDCL5) 6:
7.98~7.91 (m, 4H), 7.57~7.53 (m, 2H), 7.50~7.27 (m,
4H), 4.17~4.12 (m, 2H), 3.32~3.27 (m, 2H), 3.00~2.97
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(m, 2H), 2.77~2.72 (m, 2H), 1.85~1.78 (m, 2H), 1.77~
1.70 (m, 2H); “C NMR (100 MHz, CDCly) &: 199.6,
197.9, 172.8, 136.7, 136.4, 133.1, 132.9, 128.4, 127.9,
127.8, 64.2, 37.7, 33.2, 28.1, 28.0, 20.4; IR (KBr) v: 3063,
2957, 2908, 1726, 1684, 1215, 1166, 964, 756, 691 cm ™ ;
MS m/z: 51 (10), 77 (40), 105 (100), 160 (9), 161 (0.95),
177 (0.93). Anal. caled for C,H»O4: C 74.54, H 6.55;
found C 74.58, H 6.49.

4-(3'- F B ) R B -4 T 12 [4-(3'- k) R R R ] T
fig(4b): A EE, P75 58%. mp. 57~58 C; 'H NMR
(400 MHz, CDCl3) o: 7.76 (t, J=8.8 Hz, 4H), 7.33 (t, J=
7.2 Hz, 4H), 4.16~4.10 (m, 2H), 3.31~3.25 (m, 2H),
3.00~2.94 (m, 2H), 2.76~2.70 (m, 2H), 2.40 (s, 6H),
1.83~1.72 (m, 4H); *C NMR (100 MHz, CDCly) ¢:
199.8, 198.1, 172.8, 138.2, 136.8, 136.4, 133.7, 128.4,
125.1, 64.2, 37.7, 33.3, 28.1, 28.0, 21.2, 20; IR (KBr) v:
3026, 2949, 1726, 1678, 1224, 1155, 780, 685, 538 cm ™ ';
MS m/z: 366 (M", 0.02), 65 (13), 91 (44), 119 (100), 175
(25), 191 (0.3). Anal. calcd for C,3H,504: C 75.38, H 7.15;
found C 75.41, H 7.12.

A4 T ) T 4T R PR (44 P11 388 6 1 ) T
fik(d4e): FAEA, 773 56%. m.p. 97~98 ‘C; 'H NMR
(400 MHz, CDCl;) ¢: 7.87 (t, J=8.0 Hz, 4H), 7.25 (d, J=
7.6 Hz, 4H), 4.15 (t, J=6.0 Hz, 2H), 3.29 (t, J/=6.8 Hz,
2H), 2.98 (t, J=6.8 Hz, 2H), 2.74 (t, J=6.8 Hz, 2H), 2.40
(s, 6H), 1.83~1.71 (m, 4H); *C NMR (100 MHz, CDCL)
0: 199.4, 197.7, 173.0, 143.9, 143.7, 134.4, 134.0, 129.2,
128.1, 64.3, 37.7, 33.2, 28.3, 28.1, 21.6, 20.6; IR (KBr) v:
3038, 2933, 1733, 1674, 1606, 1316, 1168, 980, 791, 567
cm s MS m/z: 65 (10), 91 (34), 119 (100), 174 (17), 175
(16), 191 (0.91). Anal. calcd for Cy3HysO4: C 75.38, H
7.15; found C 75.35, H 7.20.

4-(3'- FAEU ) AR Tk -4- 7T I 1R [4-(3'- FF 40 25 ) 28
L) THR4d): ARk, 775 52%. mp. 48~49 C; 'H
NMR (400 MHz, CDCl3) ¢: 7.57~7.48 (m, 4H), 7.39~
7.34 (m, 2H), 7.12~7.09 (m, 2H), 4.15 (t, J=6.4 Hz, 2H),
3.86 (s, 6H), 3.30 (t, /=6.4 Hz, 2H), 3.00 (t, /=6.8 Hz,
2H), 2.75 (t, J=6.8 Hz, 2H), 1.85~1.72 (m, 4H); "°C
NMR (100 MHz, CDCl3) d: 199.5, 197.9, 172.9, 159.7,
138.2, 137.8, 129.5, 120.6, 119.7, 119.4, 112.2, 112.1,
64.3, 55.4, 37.9, 33.4, 28.2, 28.1, 20.6; IR (KBr) v: 3070,
2947, 1732, 1681, 1593, 1429, 1263, 1167, 835, 685 cm ;
MS m/z: 398 (M, 0.14), 43 (8.6), 77 (17), 92 (14), 107
(20), 135 (100), 191 (12). Anal. calcd for C,3H,404: C
69.33, H 6.58; found C 69.27, H 6.61.
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4-(4'- = TR R BE-4- T i PR [4-(4'- = 3 TS K
BEHE T B (de): FITASAA, P72 73%. m.p. 85~86 C; 'H
NMR (400 MHz, CDCl;) 6: 8.07 (t, J=7.2 Hz, 4H), 7.73
(d, J=8.0 Hz, 4H), 4.17 (t, J=6.4 Hz, 2H), 3.33 (t, J=6.8
Hz, 2H), 3.04 (t, J=6.8 Hz, 2H), 2.79 (t, J=6.4 Hz, 2H),
1.84 (d, J=17.6 Hz, 2H), 1.77 (d, J=7.2 Hz, 2H); "*C
NMR (100 MHz, CDCl;) d: 198.6, 197.2, 172.6, 139.4,
139.1, 128.3, 125.7, 64.3, 38.1, 33.6, 28.0, 20.3; IR (KBr)
v: 3055, 1768, 1646, 1546, 1484, 1190, 1068, 768, 688,
646, 508 cm ™ '; MS m/z: 55 (4.3), 76 (1.2), 145 (36), 173
(100), 228 (11), 229 (1.2), 245 (0.76). Anal. calcd for
C,3HaoF¢O4: C 58.23, H 4.25; found C 58.30, H 4.29.

4-(4-FO)AFE-4-T MR [4-(4'- 50 78 R HE ] T P (4f):
HE A, 7% 64%. mp. 92~93 C; 'H NMR (400
MHz, CDCl3) d: 7.87 (d, J=10.0 Hz, 4H), 7.38 (d, J=9.2
Hz, 4H), 4.16 (t, J=6.4 Hz, 2H), 3.28 (t, J=6.4 Hz, 2H),
2.98 (t, J=7.2 Hz, 2H), 2.75 (t, J=6.4 Hz, 2H), 1.82 (t,
J=17.6 Hz, 2H), 1.74 (t, J=6.8 Hz, 2H); *C NMR (100
MHz, CDCl;) 0: 198.4, 196.8, 172.8, 139.6, 139.4, 131.8,
129.4, 128.9, 64.3, 37.7, 33.2, 28.0, 20.4; IR (KBr) v:
3107, 3054, 2944, 1735, 1677, 1315, 1163, 978, 792, 524
em s MS m/z: 50 (6.5), 75 (17), 111 (33), 139 (100), 194
(13), 195 (9.6), 211 (0.8). Anal. calcd for C,1H,,Cl,04: C
61.93, H 4.95; found C 61.96, H 4.96.

1,9- - 2K3-1,5,9-T- = Wi(7a): AT, 7% 55%.
m.p. 67~68 ‘C;'H NMR (400 MHz, CDCly) §: 7.97~
7.92 (m, 4H), 7.57~7.54 (m, 2H), 7.47~7.26 (m, 4H),
3.04~2.97 (m, 4H), 2.57~2.51 (m, 4H), 2.06~1.99 (m,
4H); *C NMR (100 MHz, CDCl;) §: 210.1, 199.7, 136.7,
133.0, 128.6, 128.0, 41.6, 37.4, 18.2; IR (KBr) v: 3443,
3061, 2951, 2891, 1705, 1679, 1274, 1205, 1006, 734, 688
em '3 MS m/z: 322 (M*, 0.2), 217 (3), 203 (9.1), 189 (4.2),
175 (26.9), 147 (43.3), 133 (10.8), 119 (22.2), 105 (100),
77 (37.5). Anal. caled for C;H;0;: C 78.23, H 6.88;
found C 78.19, H 6.92.

1,9- (- LA HE)-1,5,9-F =il (Tb): {4 4,
FZ R 53%. m.p. 109~110 ‘C; '"H NMR (400 MHz, CDCl;)
5: 7.86~7.84 (m, 4H), 7.26~7.24 (m, 4H), 3.00~2.96
(m, 4H), 2.56~2.52 (m, 4H), 2.41 (s, 6H), 2.05~1.98 (m,
4H); *C NMR (100 MHz, CDCl5) §: 210.2, 199.4, 143.8,
134.3, 129.2, 128.1, 41.7, 37.3, 21.6, 18.3; IR (KBr) v:
3443, 3056, 2936, 1670, 1674, 1605, 1409, 1181, 1001,
822, 566, 457 cm™'; MS m/z: 350 (M, 0.6), 231 (1.1), 217
(9.1), 189 (19.1), 161 (28.5), 147 (9.7), 133 (2.1), 119
(100), 91 (36.1). Anal. calcd for CyHysO3: C 78.83, H
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7.48; found C 78.78, H 7.51.

1,9- ~(3- R A HE)-1,5,9- F =i (7e): 10 54k,
FEE 54%. m.p. 69~70 ‘C; '"H NMR (400 MHz, CDCl;) 6:
7.63 (d, J=8 Hz, 2H), 7.38~7.34 (m, 2H), 7.26~7.21 (m,
4H), 2.95~2.90 (m, 4H), 2.55~2.49 (m, 4H), 2.47 (s,
6H), 2.02~1.95 (m, 4H); *C NMR (100 MHz, CDCl;) ¢:
210.0, 203.7, 138.0, 137.7, 131.9, 131.2, 128.4, 125.7,
41.6,40.3, 21.3, 18.3; IR (KBr) v: 3443, 2964, 2920, 2891,
1708, 1676, 1450, 1417, 1375, 1266, 1003, 740 cm™'; MS
m/z: 350 (M", 0.2), 231 (0.9), 217 (3.5), 189 (5.6), 161
(12.7), 147 (6.2), 133 (1.0), 119 (100), 91 (30.6). Anal.
calcd for Cp3H,605: C 78.83, H 7.48; found C 78.79, H
7.42.

1,9- - (2- ALK HE)-1,5,9-F =il (7d): {4 5 14,
FEE 61%; m.p. 52~53 “C. '"H NMR (400 MHz, CDCl;) 6:
7.76~7.74 (m, 4H), 7.36~7.27 (m, 4H), 3.02~2.98 (m,
4H), 2.59~2.53 (m, 4H), 2.39 (s, 6H), 2.05~1.98 (m,
4H); "*C NMR (100 MHz, CDCl;) &: 210.2, 199.9, 138.3,
136.8, 133.8, 128.5, 128.4, 125.2, 41.6, 37.5, 21.3, 18.2; IR
(KBr) v: 3445, 2957, 2929, 2889, 1697, 1678, 1582, 1267,
1181, 980, 793, 689 cm™'; MS m/z: 350 (M", 0.8), 231
(0.9), 217 (7.4), 189 (17.1), 161 (28.8), 147 (9.3), 133
(0.9), 119 (100), 91 (37.9). Anal. calcd for Cy;HysO3: C
78.83, H 7.48; found C 78.90, H 7.52.

1,9- (4 A I)-1,5,9- T =Wi(7e): Aambik, /™=
% 69%. m.p. 116~117 C; 'H NMR (400 MHz, CDCl;) 6:
7.89 (d, J=8.8 Hz, 4H), 7.43 (d, J=8 Hz, 4H), 3.00~2.97
(m, 4H), 2.57~2.53 (m, 4H), 2.05~1.98 (m, 4H); "*C
NMR (100 MHz, CDCl;) 0: 210.0, 198.4, 139.5, 135.0,
129.4, 128.9, 41.5, 37.4, 21.6, 18.1; IR (KBr) v: 3441,
2953, 2879, 1702, 1672, 1588, 1400, 1375, 1275, 1098,
1004, 822, 746, 571, 528 cm '; MS m/z: 391 (M', 1.2),
251 (1.8), 237 (8.9), 209 (27.4), 181 (38.7), 167 (16.8),
153 (15.8), 139 (100), 111 (49.5). Anal. caled for
C,1HCLO;: C 64.46, H 5.15; found C 64.51, H 5.19.

1,9- (4 = 3 L 2R HE)-1,5,9- T — Wi (76): (184
&, PEE 75%. mp. 117~118 “C; '"H NMR (400 MHz,
CDCl) : 8.06 (d, J=8.4 Hz, 4H), 7.73 (d, J=8 Hz, 4H),
3.07~3.03 (m, 4H,), 2.59~2.56 (m, 4H), 2.07~2.00 (m,
4H); *C NMR (100 MHz, CDCl;) &: 209.8, 198.7, 139.4,
134.2,128.4, 125.7, 125.6, 41.5, 37.7, 21.6, 18.0; IR (KBr)
v: 3442, 2958, 2887, 1708, 1687, 1328, 1273, 1140, 1065,
1004, 827, 601 cm™'; MS m/z: 458 (M", 0.1), 285 (1.0),
271 (4.7), 243 (29.1), 215 (62.5), 201 (9.8), 173 (100), 145
(46.1), 126 (3.6), 125 (4.1). Anal. calcd for Cp3HpFsO5: C
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60.26, H 4.40; found C 60.32, H 4.36.

1,9- (2-WEM %5)-1,5,9-F = Wi (7g): 1A sk, 7~
# 58%; m.p. 77~78°C; '"H NMR (400 MHz, CDCL3) o:
7.55 (t, J=0.8 Hz, 2H), 7.21 (d, J=3.2 Hz, 2H), 6.54 (q,
J=1.6 Hz, 2H), 2.88~2.84 (m, 4H), 2.54~2.51 (m, 4H),
2.03~1.96 (m, 4H); *C NMR (100 MHz, CDCl;) o:
209.8, 188.9, 152.5, 146.3, 117.1, 112.2, 41.5, 37.2, 18.1;
IR (KBr) v: 3445, 3117, 2953, 1701, 1666, 1467, 1419,
1398, 1280, 1036, 762, 594 cm ™ '; MS m/z: 302 (M ", 0.4),
193 (11.6), 165 (51.1), 137 (82.6), 123 (13.8), 95 (100),
67(4.8). Anal. calcd for C;H305: C 67.54, H 6.00; found
C 67.49, H 5.96.

3,7,11-F = =Ml (7h): HEEE, 7% 27%. mp.
103~104 °C; '"H NMR (400 MHz, CDCl5) J: 2.45~2.39
(m, 12H), 1.87~1.80 (m, 4H), 1.07~1.03 (m, 6H); "°C
NMR (100 MHz, CDCl3) 8: 211.1, 210.0, 41.5, 41.1, 35.8,
17.7,7.7; IR (KBr) v: 3441, 2973, 1706, 1453, 1415, 1381,
1258, 1103, 1059, 1029, 771 cm™'; MS m/z: 226 (M*, 0.1),
211 (0.2), 197 (7.5), 155 (10.0), 127 (47.1), 99 (100), 85
(31.6), 71 (9.5), 57(87.4). Anal. calcd for C;3H»,0s3: C
68.99, H 9.80; found C 69.03, H 9.85.

IR A-50) T HE®): TLOMARIBAE, 7% 68%. 'H
NMR (CDCls, 400 MHz) 6: 4.09 (t, J=12.4 Hz, 2H), 3.54
(t, J=8.0 Hz, 2H), 2.34~2.30 (m, 2H), 1.84~1.78 (m,
4H), 1.12 (t, J=8.4 Hz, 3H); >*C NMR (CDCl;, 100 MHz)
5:174.2,63.1,44.1,28.8,27.1,25.7, 8.7.

2 ZR5WE

AR FEEE (12 mmo)FMEAY 1 (6 mmol)
(R R AR ) S I A AR S B, %% T CuCN A1l
LiCl HIHE . Sl B ABIR B N, 45 R R 1.
1 CuCN Rl LiCl ¥ K s 8t P xR 56 S I 5 ) @
Table 1 Effect of amount of CuCN, LiCl and reaction temper-
ture on the coupling reaction

Entry CuCN/mmol LiCl/mmol Temp./’C Isolated yield */%

1 0 0 —25 0
2 0 24 —25 0
3 12 0 —25 10
4 12 24 —25 54
5 12 24 0 15
6 12 24 —15 45
7 12 24 —40 26

“ Reaction conditions: benzoyl chloride (12 mmol), 1 (6 mmol) under nitrogen
atmosphere; * isolate yield.

SEEG SRR, MR NVARRFEA CuCN 1 LiCl
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FAEE A LiCLAAAERT, B N AR AZ(GR 1, Entries
1~2). {f CuCN fA{ERF, RN LAEEAT, (H=% 1A
10% (# 1, Entry 3). CuCN Fl LiCl [/ iA7-7E HA i
Loy 1o 2 i, RN R A, Hirsr=R KK m, 1A
3| 54%(F% 1, Entry 4). X XCE VAL BTG PERAR,
e E B S WS R A Y. WA CuCN f74E F,
B A S Y T ARG o PR R A B A R S B UK
A2 RN, T LiCl R 2] TS Bt EH, AR THem
p 1ol

FAh, W ROV AB AR, s 0 C
B, RN FEPIIRE A, Tk S8 Hbs =4, i e
16 0 CE—15 CH, == %K 15%FM 45%(K 1,
Entries 5~6); it fEFFKE —25 CH, V=348 5
B 54%(F 1, Entry 4); YRR —40 CHY, f=2
A 26%(F 1, Entry 7). XEW—25 C 2RV
AL

SN [ AR AR e, FATTERE T Re
fit CuCN H1 LiCl [f%5 71 DMF Fl1 2- 5 DU S ke il 147552
%, F DMF {E I R N E A%, RAGEIH b4, H
2- PR BE DU S 1 v 77 N L THE 58 50 T3, KR35 H bR
). RN RS S THF KN TR R, BT LLIg s ik
TS FARMR (LA BE &N B, EEARHED 8,
Scheme 4). YA 5 B IREE SN, THF A2 HF R Y,
50 WU S S 8 e Hh AR 5 L.

L o

(0)

£ o (CH2C
i — 8 68%
Et Cl 0 o o
(e} EtWEt
1Zn(H,C)3 (CH3)3Znl 7h  27%
Scheme 4

FERAER N AT, BRATX SO (1 e e T 2%
SR(F 2). WIS o PR W O A I S5 0 WL A
PRI RRL IR P45 5, U2 D7 BRI s A W F 1 1)
05 G S R

g BT, AT T R Ae N HLLAL
BEAA, I T A7E CuCNe2LICl {745 T 5 75 2
BRGSO, 1930 Frmbse . B Jk L ARIL I — W2tk &
). EITESARR, AR, PR, X
e KA W 2R S I & R T — 4 TR v,
e T A WL AERRFAE A LS B R
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Y H AE A AR LR A 70 - L S 0 AR BB S B ¢

Table 2 Coupling reaction of fuctionalized bisorganozinc io-

dides and acyl chlorides

Entry Substrate R Product Isolated yield ?/%
1 1 H 2a 54
2 1 3-Me 2b 55
3 1 2-Me 2¢ 52
4 1 4-Me 2d 53
5 1 3-OMe 2e 52
6 1 4-CF; 2f 66
7 3 H 4a 52
8 3 3-Me 4b 58
9 3 4-Me 4c 56
10 3 3-OMe 4d 52
11 3 4-CF; 4e 73
12 3 4-Cl 4f 64
13 6 Ph Ta 55
14 6 4-MeC¢Hy 7b 53
15 6 3-MeCgHy Tc 54
16 6 2-MeCgH,4 7d 61
17 6 4-CIC¢H, Te 69
18 6 4-CF;C¢Hy 7f 75
19 6 2-Furyl 7g 58

20 6 Et 7h 27

“ Reaction conditions: benzoyl chloride (12 mmol) , 1 or 3 or 6 (6 mmol) under
nitrogen atmosphere at —25 °C.” isolate yield.
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