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Abstract

Grignard reagents derived from IC6H4R (R = CO2Et, CN,
CH2OAc, CH2OPiv, I) and i-PrMgCl
were subjected to CuCN-catalyzed allylic substitution of the monoacetate
at 0 ˚C for one hour to furnish the anti-SN2′ products
regio- and stereoselectively. The ester group at the ortho-position did not affect the substitution. 


Key words

allylic substitution - copper - esters - Grignard
reagent - cross-coupling
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Hz, 3 H), 2.43 (dm, J = 17
Hz, 1 H), 2.76 (ddq, J = 17,
7, 2 Hz, 1 H), 4.01 (br s, 1 H), 4.18-4.25 (m, 1 H), 4.32-4.37
(m, 1 H), 4.40 (q, J = 7
Hz, 2 H), 5.68 (dq, J = 6,
2 Hz, 1 H), 6.01 (dq, J = 6,
2 Hz, 1 H), 7.22 (d, J = 7.5
Hz, 1 H), 7.29 (t, J = 7.5
Hz, 1 H), 7.45 (t, J = 7.5
Hz, 1 H), 7.92 (d, J = 7.5 Hz,
1 H). 2e: IR (neat): 3303, 2227, 1606,
1026 cm-¹; ¹H NMR
(300 MHz, CDCl3): δ = 2.00-2.11
(m, 1 H), 2.22 (br s, 1 H), 2.32 (ddd, J = 14,
8, 3 Hz, 1 H), 4.17-4.25 (m, 1 H), 5.03-5.10 (m,
1 H), 6.01 (dm, J = 6
Hz, 1 H), 6.10 (dt, J = 6, 2
Hz, 1 H), 7.24 (d, J = 8.5
Hz, 2 H), 7.58 (t, J = 8.5
Hz, 2 H); ¹³C NMR (75 MHz, CDCl3): δ = 43.7
(+), 50.0 (-), 77.0 (-), 110.1 (+),
119.0 (+), 127.9 (-), 132.4 (-), 135.4
(-), 137.4 (+), 150.6 (+). 3e: ¹H NMR (300 MHz,
CDCl3): δ = 1.92 (br s, 1 H), 2.42
(d of sext., J = 17,
2 Hz, 1 H), 2.82 (dddt, J = 17,
7, 1.8, 2.1 Hz, 1 H), 3.81-3.87 (m, 1 H), 4.21-4.31
(m, 1 H), 5.75 (dq, J = 6,
2 Hz, 1 H), 5.97 (dq, J = 6,
2.5 Hz, 1 H), 7.30 (d, J = 8.5
Hz, 2 H), 7.60 (t, J = 8.5
Hz, 2 H). 2f: IR (neat): 3371, 2229, 1028
cm-¹; ¹H NMR (300
MHz, CDCl3): δ = 1.98 (br s, 1 H),
2.05 (ddd, J = 14,
7, 6 Hz, 1 H), 2.32 (ddd, J = 14,
8, 3 Hz, 1 H), 4.14-4.23 (m, 1 H), 5.03-5.11 (m,
1 H), 6.00 (dm, J = 5.5
Hz, 1 H), 6.11 (dt, J = 5.5, 2
Hz, 1 H), 7.35-7.53 (m, 4 H); ¹³C
NMR (75 MHz, CDCl3): δ = 43.9 (+),
49.6 (-), 77.1 (-), 112.6 (+), 119.0
(+), 129.4 
(-), 130.2 (-),
130.7 (-), 131.8 (-), 135.4 (-), 137.6
(+), 146.4 (+). 3f: ¹H
NMR (300 MHz, CDCl3): δ = 1.91 (br
s, 1 H), 2.41 (d of sext., J = 17,
2 Hz, 1 H), 2.83 (ddm, J = 17,
7 Hz, 1 H), 3.79-3.84 (m, 1 H), 4.21-4.30 (m,
1 H), 5.75 (dq, J = 6,
2 Hz, 1 H), 5.97 (dq, J = 6,
2 Hz, 1 H), 7.38-7.56 (m, 4 H). TBS ether of 2g: IR (neat): 1742, 1227, 1051, 836 
cm-¹; ¹H
NMR (300 MHz, CDCl3): δ = 0.09 (s,
6 H), 0.91 (s, 9 H), 2.00-2.13 (m, 1 H), 2.09 (s, 3 H),
2.23 (ddd, J = 14,
8, 3.5 Hz, 1 H), 4.09-4.17 (m, 1 H), 5.07 (s, 2 H), 5.05-5.10
(m, 1 H), 5.89-5.97 (m, 2 H), 7.13 (d, J = 8
Hz, 2 H), 7.28 (d, J = 8
Hz, 2 H); ¹³C NMR (75 MHz, CDCl3): δ = -4.5
(-), 18.4 (+), 21.1 (-), 26.0 (-),
44.2 (+), 49.9 (-), 66.2 (+), 77.8 (-),
127.4 (-), 128.7 (-), 133.8 (-), 134.8
(+), 137.3 (-), 146.7 (+), 171.0 (+). 2h: IR (neat): 3374, 1729, 1282, 1151 cm-¹; ¹H
NMR (300 MHz, CDCl3): δ = 1.22 (s,
9 H), 1.60 (br s, 1 H), 2.09 (ddd, J = 14,
7, 5 Hz, 1 H), 2.29 (ddd, J = 14,
9, 3 Hz, 1 H), 4.12-4.19 (m, 1 H), 5.03-5.08 (m,
1 H), 5.07 (s, 2 H), 6.04 (s, 2 H), 7.12 (d, J = 8
Hz, 2 H), 7.26 (d, J = 8
Hz, 2 H); ¹³C NMR (75 MHz, CDCl3): δ = 27.2
(-), 38.8 (+), 44.0 (+), 49.7 (-),
65.9 (+), 77.4 (-), 127.2 (-), 128.0
(-), 134.2 
(-), 134.5 (+),
138.8 (-), 144.7 (+), 178.5 (+). 3h: ¹H NMR (300 MHz,
CDCl3): δ = 1.22 (s, 9 H), 1.84 (br
s, 1 H), 2.38 (d of sext, J = 17,
2 Hz, 1 H), 2.81 (ddm, J = 17,
7 Hz, 1 H), 3.74-3.80 (m, 1 H), 4.24-4.32 (m,
1 H), 5.08 (s, 2 H), 5.77 (dq, J = 6,
2 Hz, 1 H), 5.91 (dq, J = 6,
2 Hz, 1 H), 7.18 (d, J = 8
Hz, 2 H), 7.28 (d, J = 8
Hz, 2 H).
[bookmark: RY02509ST-13]13  The stereoisomer 5b was
synthesized from 2b in 88% yield by
using the Mitsunobu inversion (AcOH, PPh3, DIAD, toluene, -78 ˚C,
5 h) followed by transesterification of the resulting ester with
EtOH [NaH (1.4 equiv), EtOH, 0 ˚C, 4 h].
The cis-configuration of the substituents
on the cyclo-pentane ring was determined by the large difference
in the chemical shifts between the two hydrogens of the methylene unit
(Δδ = 1.3 ppm; cf. Δδ of 2b = 0.2 ppm).
The ¹H NMR of 5b (300
MHz, CDCl3): δ = 1.39 (t, J = 7 Hz,
3 H), 1.53-1.73 (m, 2 H), 2.88 (ddd, J = 16,
8.5, 7.5 Hz, 1 H), 3.85 (tm, J = 6
Hz, 1 H), 4.37 (q, J = 7
Hz, 2 H), 4.90-5.03 (m, 1 H), 5.95 (ddd, J = 5.5,
2, 1.5 Hz, 1 H), 6.02 (dt, J = 5.5,
2 Hz, 1 H), 7.30 (d, J = 8.5
Hz, 1 H), 7.99 (d, J = 8.5
Hz, 1 H).
[bookmark: RY02509ST-14]14  To a solution of iodobenzoate 4b (0.15 mL, 0.902 mmol) in THF (2.5 mL)
was added i-PrMgCl (1.41 mL, 0.70 M in THF,
0.987 mmol) at -30 ˚C, dropwise. The
solution was stirred at -30 ˚C for 15
min, then CuCN (8.1 mg, 0.090 mmol) was added. After 20 min at 0 ˚C
a solution of the racemic monoacetate 1 (42.5
mg, 0.299 mmol) in THF (1.5 mL) was added. The reaction mixture
was stirred at 0 ˚C for 1 h and diluted with saturated
NH4Cl. The resulting mixture was extracted with EtOAc
(3×) to afford 3b (62.5 mg) in 90% yield.
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