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Supplementary data

Table S1 The CH3CH2CH2CH=O – TMSCl/LA reaction systema

Entry
Lewis Acid (eqv.)

Reaction temp.(oC) and

yield of 2 (%)






1, 2, 3b
SnCl2
0.1
0 (37),   23 (82),   60 (85)b

4, 5, 6
SnCl2
0.5
0 (39),   23 (89),   60 (90)

7, 8, 9
BF3·OEt2
0.1
0 (32),   23 (79),   60 (82)

10, 11, 12
BF3·OEt2
0.5
0 (39),   23 (85),   60 (85)

13, 14, 15
TiCl4
0.1
0 (19),   23 (48),   60(47)

16, 17, 18
TiCl4
0.5
0 (41),   23 (49),   60 (52)

19, 20, 21
SnCl4
0.1
0 (27),   23 (53),   60 (58)

a [n-butanal] : [TMSCl] = 1:1.  b For each line in the Table, the entries, the

reaction temperatures and the yields of 2 are interrelated; the yields are in brackets

Table S2 The RCH=O – TMSCl/LA – DPE Reaction Systema
Entry
R of 

RCH=O
Lewis Acid 

(eqv.)
Products

Yield (%)






1
Hb
SnCl2 (0.1)
4a (46), 5a (12)

2
Hc
SnCl2 (0.1)
4a (14.4), 5a (38), 6 (0.8)

3
CH3c
SnCl2 (0.1)
4b (1.6), 5b (22)

4
CH3b
SnCl2 (0.1)
4b (41), 6(2.8)

5
C2H5c
SnCl2 (0.1)
2c (20), 4c (5), 5c (29)

6
C2H5c
BF3·OEt2 (0.5)
2c (57), 4c (11), 5c (2)

7
n-C3H7b
SnCl2 (0.1)
2d (6.1), 4d (46)

8
n-C3H7c
SnCl2 (0.1)
2d (26.3), 4d (11), 5d (44)

9
n-C3H7b
BF3·OEt2 (0.1)
2d (42), 4d (23), 6 (5)

a 1,1-diphenylethylene (DPE) and the aldehyde were added together to the TSMCL/LA solution. b [RCHO] : [TMSCl] : [DPE] = 1 : 1 : 2

 c [RCH=O] : [TMSCl] : [DPE] = 5 : 1 : 2.   d 2, 4, 5, 6

Table S3 Physical and spectral data of RCH(CH=CAr1Ar2)2  4



4a
H 2.83 (2H, t, J 7.3), 5.97(2H, t, J 7.3), 7.24-7.48(20H, Ph-H); C 30.64(CH2), 125.78-130.42(CH-Ph,5C), 139.69(CH=), 142.24 &142.60(Cq); m/z(EI) 372.3(M+,100%), 193. 2(M+-CH=CPh2, 52%), 192.2 (M+-H-CH=CPh2, 94%), 179.2 (M+-CH2- CH=CPh2, 37%), 205.2 (M+- CPh2, 80%), 204.2 (M+- H-CPh2, 29%); mp.72.



4b
H 1.07(3H, d, J 6.55), 3.22(1H, tq, J1 9.86, J2 6.55), 5.91(2H, d, J 9.86,), 6.80-7.20(Ph-H,20h); C 22.52(CH3), 34.47(CH), 126.66,-133.18(CH-Ph,6C), 139.70(CH=), 141.09 & 142.80(Cq); m/z(EI) 368.2(M+, 68%), 371.2(M+-CH3, 27%), 219.1(M+- H-CPh2, 100%), 207(MH+- CH=CPh2, 78%).

 HRMS(EI) Found 386.203861, C30H26 requires 386.203451; mp.84.



4c
H 0.79(3H, t, J 7.0), 1.19(2H, dq, J 7.0), 3.21(1H, tt, J1 7.0, J2 10.1), 5.97(2H, d, J 10.1), 6.79-7.42(20H, Ph-H); C 12.81(CH3), 29.78(CH2), 33.52(CH),125.98-130.81(CH-Ph,5C), 139.72(CH=),143.02 & 144.18(Cq); m/z (EI) 400.1(M+, 39%), 371.0(M+-C2H5, 100%), 221.2(M+- CH=CPh2, 78%); HRMS(EI) Found 400.219818, C31H28  requires 400.219101; mp.93.



4d
H 0.67(3H, t, J 7.18), 1.15(2H, sex, J 7.18), 1.40(2H, dt, J1 6.9,J2 7.18), 3.25(1H, tt, J1 6.9, J2 10.09), 5.86(2H, d, J 10.09), 6.82-7.21 (20H, Ph-H); C 13.88(CH3), 20.07(CH3- CH2), 29.30(CH2-CH), 39.14(CH), 125.75- 132.22 (CH-Ph), 139.80(CH=), 140.55 & 143.0 (Cq); m/z (EI) 414.2(M+, 22%),371.1(M+-C3H7 100%), 235.2(M+- CH=CPh2, 48%).  HRMS(EI) Found 414.235401, C32H30  requires 414.234751; mp.112.



4e

H 2.94(2H, t, J 7.56), 3.63(6H, s), 3.68(6H, s), 5.93(2H, t, J 7.56), 6.78- 7.19(16H, Ph-H); C 30.01(CH2), 55.18 & 55.40(OCH3), 113.82 & 113.98 (C-Ph-o to OCH3), 126.26 & 127.84(C-Ph), 130.16(CH=), 131.69 &132.28 & 136.07 & 139.10(Cq), 158.13 & 158.55(C-OCH3); m/z (EI) 492.2(M+, 100%), 279.1 (M++H- C(PhOCH3)2, 12%), 253.2(M+ -CH=C(PhOCH3)2,83%).

4f
H 1.02(3H, d, J 6.85), 3.15(1H, tq, J1 6.85 ,J2 9.96), 3.76(6H, s), 3.78(6H, s), 5.82(2H, d,J 9.96), 6.66(4H, d, J 8.50,Ph-H), 6.70-7.08(4H, m,Ph-H), 7.14(4H, d, J 8.50,Ph-H); C 21.75(CH3), 32.72(CH), 54.75 & 54.97 (OCH3), 113.26 & 113.42(C-Ph-o to OCH3), 127.75 & 130.05(C-Ph), 130.92 (CH=), 132.82 & 136.87 & 138.59(Cq), 158.36 & 158.80(C-OCH3); m/z (EI) 506.2(M+, 72%), 491.2(M+-CH3,52%), 274.2(M+ -CH=C(PhOCH3)2, 100%). HRMS(EI) Found 506.244624, C34H34O4 requires 506.245710.



4g
H 0.72(3H, t, J 7.16), 1.26(2H, sex, J 7.16), 1.45(2H, dt, J1 7.16, J2 6.95), 3.27(1H, tt, J1 6.95, J2 10.06), 3.76(6H, s), 3.79(6H, s), 5.79 (2H, d,J 10.06), 6.65-7.23(16H, Ph-H); C 14.03(CH3), 20.21(CH3-CH2), 26.92(CH2-CH), 39.26(CH), 54.97 & 55.19(OCH3), 113.17 & 113.33(C-Ph-o to OCH3), 128.50 & 130.88(Ar), 131.68(CH=), 132.54 & 136.09 & 139.26(Cq), 158.34 & 158.80(C-OCH3); m/z (EI) 534.0(M+, 52%), 491.0(M+-C3H7,100%), 295.0(M+ -CH=C(PhOCH3)2, 19%), 251.1(M+ -H-C3H7- CH=C(PhOCH3)2,48%); HRMS(EI) Found 534.276804, C36H38O4 requires 534.277101.



Table S4 Physical and spectral data of cyclic ketals  5
5a
5b
5c
5d

H 2.41(2H, t, J 5.0), 3.85(2H, t, J 5.0), 5.0(2H, s), 7.22- 7.39(10H, Ph-H); C 35.46(C5), 63.87(C4), 87.23(C2), 126.13- 128.42(C-Ph), 144.62(C6); m/z (EI) 240.1(M+, 29%), 194.1(M+-OCH2O, 49%), 182.1((Ph)2CO, 67%), 105.0(PhCO, 100%); HRMS(EI) Found 240.114092, C16H16O2 requires 240.115030. mp. 64.
H 1.22(3H8, d, J 6.1), 1.41(3H7, d, J 5.1), 1.84(1H5ax, dd, J1 14.1, J2 10.9), 2.60(1H5aq, dd, J1 14.1, J2 1.8), 3.90(1H4, ddq, Jax 10.9, Jeq 1.8, J4-8 6.1), 4.82(1H2, q, J 5.1), 7.08-7.42(10H, Ph-H); C 21.38(CH3), 21.80(CH3), 42.25(C5), 69.25(C4), 93.74(C2), 124.98- 128.76 (C-Ph), 142.97(C6); m/z (EI) 268.2(M+, 2%), 224.0(M+-CH3CHO, 78%), 208.2(M+-OC2H4O, 75%),  182.2((Ph)2CO, 100%). HRMS(EI) Found 268.145819, C18H20O2 requires 268.146330. mp. 119-120

H 0.97(3H10, t, J 7.2), 1.09(3H8, t, J 7.3), 1.17(2H9, dt, J1 6.2, J2 7.2), 1.42(2H7, dt, J1 5.3, J2 7.3), 1.76(1H5ax, dd, J1 13.9, J2 10.1), 2.58(1H5aq, dd, J1 13.9, J2 1.65), 3.62(1H4, ddt, J1 10.1, J2 1.65, J3 6.2), 4.58(1H2, t, J 5.3), 7.05- 7.31(10H, Ph-H); C 18.32(CH3), 19.17(CH3), 28.13(C9), 30.08(C7), 43.19(C5), 64.25(C4), 91.81(C2), 127.41-130.11(C-Ph), 143.17(C6); m/z (EI) 291.1(M+, 2%), 238.0(M+-C2H5CHO, 83%), 222.0(M+-C2H5CHO2, 71%), 182.1((Ph)2CO, 100%); HRMS(EI) Found 296.171667, C20H24O2 requires 296.177630.

δH 0.90(6H, t,J 7.12),1.16(2H, sex, J 7.12),1.19(2H, dt, J1  7.12, J2 6.4), 1.21(2H, sex, J 7.12), 1.39(2H, dt, J1  7.12, J2 6.1), 1.83(1H5ax, dd, J1 13.8, J2 9.7), 2.61(1H5aq, dd, J1 13.8, J2 1.86), 3.70(1H4, ddt, Jax 10.7,Jeq 1.86,J3 6.8), 4.62(1H2, t,J 5.3), 6.92-7.31(10H, Ph-H).
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