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Supplement: Characterization Data for "BORNANESULTAM-DIRECTED ASYMMETRIC
SYNTHESIS OF CRYSTALLINE, ENANTIOMERICALLY PURE 'SYN’-ALDOLS.
Wolfgang Oppolzer”, Julian Blagg, Inés Rodriguez and Eric Walther
Contribution from the Département de Chimie Organique, Université de

Genéve, CH-1211 Genéve 4, Switzerland

N-Propionylbornane-10,2-sultam (2a).

[a]l57g = -113.17°, lalgyg = -128.79°, [@],36 = -222.15°, [alggs = -
361.5° (c = 2.65). IR(CCl,): 2960, 2950, 2880, 1710, 1340, 1260, 1220,
1140, 1050, 'H-NMR: 0.95(s, 3H); 1.15(s, 3H); 1.15(t, J = 7.5, 3H); 1.30-
1.45(2H); 1.80-1.95(3H); 2.05-2.15(2H); 2.66-2.78(2H); 3.41(d, J = 13.5,
1H); 3.47(d, J = 13.5, 1H); 3.84(dd, J = 5.0, 6.7, 1H). '°C-NMR:
172.60(s), 65.20(d), 52.88(t), 48.43(s), 47.72(s), 44.61(d), 38.47(t),
32.78(t), 28.68(t), 26.42(t), 20.80(q), 19.85(q), 8.37(q); MS: 271(5,
013H21N03S+'), 216(10), 207(40), 192(40), 178(25), 164(45), 57(100). HR-
MS: 271.1241 (Cl3H21NOBS“, cale. 271.1242).

N—Buta“)ylﬁornane-IO,Z-sultam (2g) .

[a]lg7g = -99.9°, [algug = -113.8°, [a],ag = -195.7°, [alggg = -316.7°.
(¢ = 0.84). IR(GCL,): 2980, 1710, 1340, 1220, 1140. 'H-NMR: 0.93(s, 3H);
0.94(t, J = 7.5, 3H); 1.13(s, 3H); 1.30-1.42(2H); 1.63-1.75(2H); 1.82-
1.96(3H); 2.02-2.16(2H); 2.60-2.76(2H); 3.41(d, J = 13.5, 1H); 3.52(d, J =
13.5, 1H); 3.87(dd, J = 5.5, 7.5, 1H). '°C-NMR: 171.87(s), 65.16(d),
52.93(t), 48.31(s), 47.70(s), 44.61(d), 38.51(t), 37.27(t), 32.81(t),
26.41(t), 20.78(q), 19.85(q), 17.89(t), 13.49(q); MS: 285(5,
014H23NO3S+0, 257(10), 206(20), 193(25), 178(25), 134(25), 108(28),
93(25), 71(100), 67(15), 55(32); HR-MS: 285.1385 (014H23N03S£, calc.
1285.1399).

N-Hexanoylbornane-10,2-sultam (2]).
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[a]578 = -88.570, [0]546 = '100.670, [0]436 = "172.55°, [01365 = -

278.64°; (c = 1.33). IR(GCl,): 2960, 2930, 2880, 1700, 1340, 1260, 1210,

1140, 'H-NMMR: 0.85(t, 3H); 0.93(s, 3H); 1.14(s, 3H); 1.26-1.42(5H); 1.56-

1.72(3H); 1.80-1.94(3H); 2.02-2.16(2H); 2.62-2.78(2H); 3.41(d, J = 13.5,

1H); 3.52(d, J = 13.5, 1H); 3.87(dd, J = 5.5, 7.5, 1H). *3C-NMR:

| 172.10(s), 65.22(d), 52.95(t), 48.34(s), 47.73 (s), 44.64(d), 38.52(t),

35.46(t), 32.83(t), 31.10(t), 26.43(t), 24.13(t), 22.33(t), 20.816(q),
19.89(q), 13.89(q). MS: 314 (1, [GgHyyNSO5+°+1]), 313(1), 312(0.5),
257(40), 135(50), 99(100), 71(55); HR-MS. 313.1691 (C;gHy7S04N+, calc,
313.1712).

N-[(2R,3R)-2-Methyl-3-hydroxy-3-phenyl-propanoyl]bornane-10,2-sultam
(3a).

[@lg7g = -101.5°, [e]gsg = -1315.9°, [aljzg = -205.1°, [alggg = -344.3°
(¢ = 0.65). IR(GC1l,): 3550, 2970, 1680, 1340, 1230, 1130, H-NMR: 0.97(s,
3H); 1.14(d, J =7, 3H); 1.15(s, 3H); 1.30-1.48(2H); 1.88-1.95(3H); 2.05-
2.16(2H); 3.38(dq, J = 2.5, 7.5, 1H); 3.47(d, J = 14.0, 1H); 3.52(d, J =
14.0, 1H); 3.63(d, J = 1.7, 1H, D,0 exchangeable); 3.92 (t, J = 6.5, 1H);
5.2(d, J = 2.5, 1H); 7.23-7.45(5H). C-NMR: 177.08(s), 140.93(s),

128.16(2C,d), 127.25(d), 126.09(2C,d), 72.06(d), 64.96(d), 53.03(t),

'48.45(3), 47.77(s), 45.93(d), 44.64(d), 38.30(t), 32.83(t), 26.41(t),

20.84(q), 19.85(q), 10.84(q). MS: 271(5, GyoH,7NSO,-C;H,0+"), 135(25),
105(40), 93(20), 77(50), 67(15), 57(100). O-TBDMS-derivative 7a: HR-MS:
434.1825 (CygH,1NO,S1S-CyHg"", calc. 434.1829).
N-[(ZR-3S)-3-Hydroxy-z-methylbutanoyl]bornane-10,2—su1tam (gh).
[a]l57g = -88.5°, [algug = -100.7°, [al,3q = -171.7°, [a]lggg = -273.5°
(¢ = 0.67). IR(CCL,): 3550, 2970, 1680, 1340, 1230, 1130. 'H-NMR :
0.94(s,3H); 1.12(s,3H); 1.16(d,J = 7.5,3H); 1.25(d,J = 7.5,3H); 1.30-

1.44(2H); 1.85-1.96(3H); 2.02-2.06(2H); 3.01(dgq, J = 3.0, 7.5, 1Hj;
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3.08(d, br, 1H); 3.46(d, J = 14.0, 1H); 3.52(d, J = 14.0, 1H); 3.90(t, J =
6.5, 1H,); 4.18(m, 1H). ®C-NMR: 177.15(s), 66.66(d), 64.93(d), 53.03(t),
48.36(s), 47.76(s), 45.03(d), 44.57(d), 38.29(t), 32.80(t) 26.41(t),
20.78(q), 19.84(q), 19.74(q), 11.23(q). MS: 271(5, Cq5HygNSO,-CoHcO+"),
135(25), 105(40), 93(20), 77(50), 67(15), 57(100). O-TBDMS-derivative 7b:
HR-MS: 372.1663 (CyqHagNO,SiS-C,Hg™", calc. 372.1666).
N-[(2R,38)-3-Hydroxy-2-methylpentanoyl]bornane-10,2-sultam (3c).
[algyg = -103.6°, [algsg = -117.8°, [alzqq = -200.3°, [alggs = -318.6°;
(c=1.06). IR: 3635, 3620-3300, 3000, 2965, 2940, 2885, 1675, 1455, 1413,
1335, 1265, 1165, 1133, 1110, 1060. H-NMR: 0.94(t, J = 7.5, 3 H); 0.96(s,
3H); 1.14(s, 3H); 1.23(d, J = 7.5, 3 H); 1.3-1.46(3H); 1.54(m, 1H); 1.8-

1.97(3H); 2.0-2.06(2H); 3.06(dq, J = 3, 7.5, 1H, irradiation at 1.23 - d;

J = 3); 3.12(s, 1H, disappears with D,0); 3.42(d, J = 13.5, 1 H); 3.50 (d,

J =13.5, 1 H); 3.84(m, 1H); 3.86(t, J = 6.5). °C-NMR: 177.26(s),

72.03(d), 64.86(d), 53.03(t), 48.31(s), 47.70(s), 44.54(d), 43.41(d),
38.24(t), 32.76(t), 26.63(t), 26.37(t), 20.76(q), 19.81(q), 11.21(q),
10.27(q). MS: 271(11, CiGH27 N048+' - CoH5CHO), 216(12), 151(41), 135(80),
108(34), 107(33), 93(46), 91(25), 79(32), 77(18), 69(46), 59(55), 57(100),
55(46), 45(43).
N-[(2R,38)-3-Hydroxy-2,4-dimethylpentanoyl jbornane-10,2-sultam (3d).
[a]lg7g = -87.2°, [algug = -99.2°, [aly3g = -169.2°, [a]zgg = -268.6°
(¢ = 0.77). IR(CCl,): 3550, 2970, 1680, 1340, 1230, 1130. 'H-NMR (200MHz) :
10.87(d, J = 7.5, 3H); 0.97(s, 3H); 1.01(d, J = 7.5, 3H); 1l.l4(s, 3H);

1.22(d,J = 7.5, 3H); 1.28-1.46(2H); 1.70(m, 1H); 1.86-2.06(5H); 3.25(d, J

I

= 2.5, 1H); 3.27(dq, J = 2.4, 7.5, 1H); 3.50(d, J = 14.0, 1H); 3.44(d, J
14.0, 1H); 3.53(m, 1H); 3.88(t, J = 6.5, 1H). PC-NMR: 177.55(s),
75.80(d), 64.89(d), 53.05(t), 48.38(s), 47.76(s), 44.58(d), 41.07(d),

%8.31(t), 32.83(t), 30.35(d), 26.42(t), 20.80(g), 19.85(q), 19.06(q),



18.90(q), 11.16(q); MS: 300(3, Cy;HygNSO,+ -iPr), 271(5), 216(15),
135(40), 108(20), 93(30), 83(25), 67(25), 57(100). O-TBDMS-derivative 7d:
HR-MS: 400.1990 (Co3H,3NO,SiS-C4Hg™, calc. 400.1980).
N-[(E)-(2R,3S)-2-Methyl-3-hydroxy-4-hexenoyl |bornane-10,2-sultam (3e).
[alg7g = =97.5°, [algyg = -111.7°, [alszq = -190.9°, [alggs = -307.1°
IR(GCL,) 3550, 3025-2890, 1675, 1340, 1230, 1130. 'H-NMR: 0.97(s, 3H);
1.15(s, 3H); 1.25(d, J = 7.5, 3H); 1.30-1.48(2H); 1.72(dt, J = 7.0, 1.5,
3H); 1.85-2.0(3H); 2.05-2.10(2H); 3.12(s, br, 1H, D20 exchangeable) ;
3.15(dq, J = 3.0, 7.5, 1H); 3.53(d, J = 13.5, 1H); 3.49(d, J = 13.5, 1H);
3.92(t, J = 6.5, 1H); &4.49(m, 1H); 5.51(m, 1H); 5.80(m, 1H). 3C-NMR:
176.56(s), 129.97(d), 128.06(d), 71.44(d), 64.90(d), 53.03(t), 48.31(s),
47.7(s), 44.66(d), 44.53(d), 38.24(t), 32.75(t), 26.37(t), 20.75(q),
19.80(q), 17.72(q), 11.83(q); MS: 271(5, Gq7Hy7N0,8-C4Hg0"), 135(25),
105(40), 93(20), 77(50), 67(15), 57(100). O-TBDMS-derivative 7e: HR-MS:
398.1829 (Cy3H,NO,SiS-C,Hg™, calc. 398.1823).
N-[(2R,3R)-2-Methyl-3-hydroxy-3- (4-methoxyphenyl) - propanoyl ]bornane-
10.2-sultam (3£f).
[@]57g = -97.4°, [alg,q = -111.6°, lal,ag = -198.7°, [aljes = 337.2°
(c = 0.86). IR 3500(br), 3010, 2950, 1670, 1515, 1335. 'H-NMR: 0.96(s,
3H); 1.12(s, 3H); 1.13(d, J = 7.5, 3H); 1.30-1.46(2H); 1.86-1.98(3H);
2.05-2,10(2H); 3.35(dq, J = 2.5, 7.5, 1H); 3.48(d, J = 13.5, 1H); 3.52(s,
1H); 3.55(d, J = 13.5, 1H); 3.80(s, 3H); 3.94(t, J = 6.5, 1H); 5.15(s, br,
1H); 6.88-6.92(2H); 7.32-7.38(2H). °C-NMR: 177.0(s), 158.8(s), 133.15(s),
127.3(d,2C), 113.55(d,2C), 71.85(d), 64.95(d), 55.24(q), 53.03(t),
48.4(s), 47.8(s), 46.07(d), 44.61(d), 38.3(t ), 32.81(t), 26.41(t),
20.83(q), 19.84(q), 11.04(q). MS: 271(10, CyqHygSOsN-CgHgO™), 207(20),
135(55), 77(59), 57(100). O-TBDMS-derivative 7f: HR-MS: 464,1946

(Cy1H,3N05S1S-C4Ho™, cale. 464.1937),
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N-[(2R,3S)-2-Hydroxybenzyl-butanoyl ]bornane-10,2-sultam (3g).

[e]lg7g = -90.78°, [algug = -104.78°, [al,3g = -187.15°, [alggs = -
321.23°, IR: 3530, 2980, 1675, 1340, 1230,1130. 'H-NMR: 0.82(t. J = 7.5,
3H); 0.99(s, 3H); 1.18(s, 3H); 1.32-1.52(3H); 1.84-2.00(4H); 2.14-
2.18(2H); 3.38(m, 1H); 3.55(d, J = 13.5, 1H); 3.61(d, J = 13.5, 1H);
3.58(d, J = 2.0, 1H); 4.02(t, J = 6.0, 1H); 5.22(s, br, 1H); 7.27-
7.48(5H). °C-NMR: 176.60(s), 140.97(s), 128.04(2C,d), 127.09(d),
125.98(2¢C,d), 71.69(d), 65.30(d), 53.18(t), 52.68(d), 48.23(s), 47.72(s),
44.70(d), 38.52(t), 32.96(t), 26.36(t), 20.79(q), 19.87(q), 19.10(r),
11.42(q); MS: 285(3, 021H29NSO4-C7H60+0, 257(2), 149(11), 135(25),
105(47), 77(88), 71(100), 55(39), O-TBDMS-derivative 7g: HR-MS: 448.1967
(Co7H,qN0,818-C Hg"", cale. 448.1979).

N-[(2R,38)-2-Ethyl-3-hydroxylbutanoyl]bornane-10,2-sultam (3h).

[@lgyg = -127.34°, [alsug = -141.66°, [al,gg = -240.88°, [a]ggg = -

388.02°, (¢ = 0.384). IR: 3520, 2980, 2880, 1670, 1340. H-NMR: 0.90(t, J

= 7.5, 3H); 0.92(s, 3H); 1.12(s, 3H); 1.19(d, J = 6.5, 3H); 1.28-1.31(2H);

1.70-1.94(5H); 2.06-2.08(2H); 2.80(d, J = 2.0, 1H, D,0 exchangeable);
3.03(m, 1H); 3.45(d, J = 14.0, 1H); 3.51(d, J = 14.0, 1H); 3.92(¢, J =
6.0, 1H); 4.11(m, 1H). *C-NMR: 175.87(s), 67.14(d), 65.35(d), 53.22(t),
52.04(d), 48.02(s), 47.68(s), 44.63(d), 38.56(t), 32.92(r),
26.35(t),20.76(q), 20.65(t), 19.84(2C,q), 11.57(q). MS: 329 (C16H27N804+'
. not observed), 285(4), 216(4), 151(48), 135(73), 108(47), 93(53), 76(36),
71(100), 69(79), 55(92). O-TBDMS-derivative Z7h: HR-MS: 386.1819
(CyoH, N0, Si8-C Hg™", calc. 386.1823).
N-[(2R,35)-2-Ethyl-3-hydroxy-4-methylpentanoyl]bornane-10,2-sultam |
(31). 7
[a]578 = -149.3°, [algue = ~173.15°, [al,36 = -299.1°, [@]lggs = -

487.6°,(c = 0,32). IR: 3530, 2980-2880, 1680, 1340. 'H-NMR: 0.86(d, J =
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7;0, 3H); 0.90(t, J = 7.5, 3H); 0.94(s, 3H); 0.98(d, J = 6.5, 3H); 1l.l4(s,
3H); 1.30-1.44(2H); 1.62-1.78(2H); 1.82-1.98(4H); 2.06-2.10(2H); 3.12(d, J
= 2.0, 1H, D,0 exchangeable); 3.28(m, 1H); 3.47(d, J = 13.5, 1H); 3.51(d,
J = 13.5, 1H); 3.50(m, 1H); 3.92(t, J = 6.0,1H). c-NMR: 107,02(s),
75.64(d), 65.22(d), 53.17(t), 48.14(s), 47.74(s), 47.70(d), 44.60(&),
38.50(t), 32.93(t), 30.69(d), 26.37(r), 20.71(Q)1 19.85(q),
19.45(£),19.35(q), 18.86(q), 11.54(q); MS: 356(C;gH31NSO,™ not observed),
314(2), 285(50), 216(24), 151(20), 135(78), 107(32), 93(34), 71(100),
55(87). O-TBDMS-derivative 7i: HR-MS: 414.2113 (CZ4H45NOASiS-G4H9h, calc.
414.2136).

N-[(2R,3R)-2-Hydrovaénzy1-hexanoyl]bornane-lo,2-su1tam (31).

lalgyg = -92.9°, [algyg = -107.0°, [al,qg = -194.3°, [alygs = -339.4°;
(c = 0.62). IR(CHCI3): 3550, 2970, 1680, 1340, 1230, 1130. H-NMR: 0.76(t,
J =7.0, 3H); 1.05-1.50(8H); 1.00(s, 3H); 1.19(s, 3H); 1.85-2.00(4H);
2.12-2.20(2H); 3.46(m, 1H); 3.52(d, J = 14.0, 1H); 3.47(d, J = 14.0, 1H);
4.02(t, J = 6.5, 1H); 5.24(s, br, 1H); 7.35-7.50(5H). '°C-NMR: 176.8(s),
140.98(s), 128.09(d), 127.09(d), 125.97(d), 71.74(d), 65.32(d), 53.23(r),
51.34(d), 48.32(s), 47.76(s), 44.73(d), 38.51(t), 32.99(t), 29.20(t),
26.41(t), 25.52(t), 22.57(t), 20.72(q), 19.89(q), 13.76(q); MS: 419(0.5,
Cy3qH34NSO,+"), 355(0.6), 313(8), 257(35), 135(60), 99(100), 77(70).

N-[(25,3R)-2-Methyl-3-hydroxy-3-phenylpropanoyl]bornane-10,2-sultam

(5a).

[a)g7g = -26.4°, [algug = 26.9°, [alyzg = -36.1°, [alggs = -40.1°; (c

1.04). IR: 3000-2800, 1690, 1220, 780. H-NMR: 0.78(s, 3H); 0.9(s, 3H);

"

.25 (d, J =7, 3H); 1.2-1.4(2H); 1.7 - 2.0(5H); 2.45(d, J = 3, 1H);

w

.39(d, J = 14, 1H); 3.43(d, J = 14, 1H); 3.5(quintet, J = 6, 1H);

4.96(dd, J = 5.5, 3, 1H); 7.25-7.43(5H). "C-NMR: 174.46(s), 141.23(s),

128.23(d,2C), 127.79(d), 126.68(d,2C), 75.41(d), 65.12(d), 53.08(t),
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48.19(s), 47.57(s), 47.20(d), 38.24(r), 32.89(t), 26.39(t) 20.68(q),
19.78(q) 11.85(q). MS: (0.5, CZOH27N048t), 271 (38), 135 (100), 107(40),
79(35).

N-[(2S8,3R)-3-hydroxy-2,4-dimethylpentanoyl ]bornane-10,2-sultam (54).

[algyg= -61°, [algug= -67.8°, [a]y36= -111°, [a]ggg= -170°; (c = 0.09,
T = 22.5°C). IR: 3000-2800, 1700, 1460, 1220, 750. 'H-NMR: 0.85(d, J= 7,
3H); 0.9(s, 3H); 0.93(d, J =17, 3H); 1.03 (s, 3H); 1.1(d, J =7, 3H);
1.23-1.4(2H); 1l.61l(sextet, J =7, 1H); 1.8-1.9((2H); 1.99-2.02(2H);
2.26(d, J = 4.0, 1H); 3.3(dq, J = 4.0, 7.0, 1H); 3.48(d, J = 14.0, 1H);
3.43(d, J = 14.0, 1H); 3.48(m, 1H); 3.87(t, J = 6.0, 1H). °C-NMR:
176.12(s), 77.55(d), 65.11(d), 53.12(t), 48.34(s), 47.77(s), &44.61(d),
42.20(dy, 38.50(t), 32.85(t), 31.10(d), 26.43(t), 20.82(q), 19.86(q),
19.12(q), 18.27(q), 10.05(q). MS: 300(20, Cy4H,gNO,S - CgHu+'), 271(30),
216(60), 135(100), 108(25), 93(30), 73(20), 57(40). HR-MS: 300.1270
(Cl7ﬁ29NOAS - C3H;"™, calc. 300.1269).

[(25,3R) -3-hydroxy-2-methylhexanoyl ]bornane-10,2-sultam (5k).

k[a]578 = -50.6°, [algg = -56.5°, [aly3g = -94°, [alggg = -145°; (c =
1.52). IR: 3000-2880, 1685, 1455, 1335, 1265. H-NMR: 0.90(t, J = 7, 3H);
0.96(s, 3H); 1.15(s, 3H); 1.17(d, J =7, 3H); 1.27-1.58(6H); 1.82-
1.96(3H); 2.03-2.08(2H); 2.32(d, J = 4, 1H); 3.15(dq, J = &, 7, 1H);
3.4(d, J = 14, 1H); 3.53(d, J = 14, 1H); 3.84(m, 1 H); 3.88(t, J = 6.5,
1H). 'C-NMR: 175.48(s), 72.45(d), 65.14(d), 53.08(t), 48.26(s), 47.68(s),
44.,65(d), 44.57(d), 38.46(t), 36.19(t), 32.84(t), 26.37(t), 20.78(q),
19.82(q), 19.82(qg). 18.96(t), 13.90(q), 10.35(q). MS: 328(4, Gy;H3gNO,S -
CH3t), 310(1), 300(5), 271(40), 216(25), 151(70), 135(100), 108(42),

93(50), 57(98). HR-MS: 344.1954 (CqsHgoNSO,+ , calc. 344.1895).

N-[(2S,3R-)2-methyl-3-hydroxy- (E)-4-hexenoyl]bornane-10,2-sultam (5e). -
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IR: 3000-2860, 1680, 1455, 1330, 1265. H-NMR: 0.98(s, 3H); 1.18(s,
3H); 1.22(d, J =7, 3H); 1.3-1.46(2H); 1.68(dd, J = 6.5, 1.5, 1H); 1.84-
2.0(3H); 2.0-2.13(2H); 2.18(d, J = 3.5, 1H); 3.25(quintet, J = 6.5, 1H);
3.44(d, J = 14, 1H); 3.53(d, J = 14, 1H); 3.9(m, 1H); 4.25(m, 1H); 5.53(m,
1H); 5.73(m, 1H). C-NMR: 174.16(s), 130.36(d), 129.13(d), 74.88(d),
65.17(d), 53.14(t), 48.19(s), 47.64(s), 45.75(d), 44.62(d), 38.27(t),
32.82(t), 26.39(t), 20.68(q), 19.85(q), 17.71(qg), 11.98(q). MS: 341(20,
Cy7Hy7NO,S+1), 323(50), 284(30), 271(25), 207(10), 151(20), 135(50),
108(35, 93(25), 57(100). HR-MS: 341.1701 (Cl7H27N045+‘, calc. 341.1661).

N-[(2S,3R)-2-hydroxybenzyl-butanoyl]bornane-10,2-sultam (5g)

[algyg = -33.5°, [algug = -37.2°, [aly3g = -45.5°, [alggs = -55.1°; (c
= 0.96). IR: 3620, 3540, 2970, 2890, 1693, 168N, 1350, 1220, 1140. ‘H-NMR:
0.80(t, J =7.5, 3H); 0.87(s,6H); 1.16-1.50(4H); 1.72-1.94(4H); 1.98(m,
1H); 2.42(d, J = 2.5, 1 H); 3.4(d, J = 14, 1 H); 3.42(m, 1 H)); 3.47(d, J
= 14, 1 H); 3.85(m, 1H); 5.06 (dd, J = 2.5, 4.5, 1H); 7.25-7.43(5H). 3c-
NMR: 173.54(s), 141.12(s), 128.16(d,2C), 127.62(d), 126.43(d,26),
74.46(d), 65.14(d), 54.09(d), 53.24(t), 48.20(s), 47.66(s), 44.55(d),
38.42(t), 32.83(t), 26.44(t), 20.73(q),‘19.82(q), 18.92(t), 11.64(q). MS:
392(1, 021H29N304“), 374(3), 285(23), 270(5), 135(100), 107(60), 79(55),
71(35), 55(40). HR-MS: 373.1682 (CyHygNSO, - H,y0+', calc. 373.1711).

N-[(258,3R)-2-Ethyl-3-hydroxy-4-methylpentanoyl |bornane-10;2-sultam
(51).

[@]57g = -64.1%, [algug = -72.5°, [a]y3e = -118.3°%, [alsgs = -175.5°
(¢ = 1.31). IR: 2880-3000, 1675, 1470, 1335, 1275. H-NMR: 0.93(d, J =
6.5, 3H); 0.95(t, J = 7.5, 3H); 0.93(5, 3H); 1.02(d, J = 6.5, 3H); 1.16(s,
3H); 1.31-1.48(2H); 1.57(m, 1H); 1.73(m, 1H); 1.8-1.98(4H); 2.05-2.11(2H);
2.20(d, J = 3.5, 1H); 3.30(m, 1H); 3.44(m, 1H); 3.45(d, J = 14, 1H);

3.53(d, J = 14, 1H); 3.94(t, J = 6.5, 1H). PC-NMR: 175.15(s), 77.51(d),
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65.05(d), 53.17(t), 49.73(d), 48.19(s), 47.70(s), 44.50(d), 38.45(t),
32.77(t), 31.49(d), 26.38(t), 20.78(q), 19.81(q), 19.08(q), 18.94(q),.~~
17.43(t), 11.94(q). MS: 358(0.5, 018H32N048t), 314(4), 285(12), 270(4),
216(43), 151(59), 135(10), 107(29), 93(40), 79(26), 71(65), 55(89). HR-MS:
314.1416 (CqgH3,NO,S - GgHg+' calc. 314.1425).

N-[(25,3R)-2-ethyl-3-hydroxy- (E)-4-hexenoyl]bornane-10,2-sultam (51).

IR: 3540, 3010-2860, 1780, 1455, 1330, 1270. H-NMR: 0.93(t, J = 7.5,
3H); 0.98(s, 3H); 1.19(s, 3H); 1.30-1,46(2H); 1.60(m, 1H); 1.7(dd, J =
6.5, 1.5, 3H); 1.70-1.90(sH); 2.05-2.10((2H); 2.20(d, J = 3, 1H); 3.23(m,
1H); 3.45(d, J = 14, 1H); 3.54(d, J = 14, 1H); 3.94(t, J = 6.5, 1H);
4.26(m, 1H); 5.55(m, 1H); 5.71(m, 1H). °C-NMR: 172.80(s), 130.00(d),
129.22(d), 74.88(d), 65.32(d), 53.31(t), 53.10(d), 48.00(s), 47.64(s),
44.56(d), 38.41(t), 32.83(t), 26.49(r), 20.93(t), 20.66(q), 19.85(q),
17.76(q), 11.69(q). MS: 355(10, ClSHngOQSh), 337(30), 285(20), 151(20),
135(40), 108(25), 93(25), 71(100). HR-MS: 340.1586 (018H29N043+', cale.
340.1663).

“(2R,38) -Methyl-2-methyl-3-hydroxy-3-phenylpropanoate (12a).-

[01578 = +24.4°, [0]546 = +27.26°, [a]436 = +43.16°, [0]365~=

458.54°, (c = 3.23); lit.: “P [a]) = 423.2°, ¢ = 3.2, CHCly). IR: 3600,

3520(br), 3040, 3000, 2950, 2900, 1725, 1450, 1430, 1200, 1175. H-NMR(200
MHz): 1.12(d, J = 7.1, 3H); 2.77(dg, J = 4.1, 7.1, 1H); 2.94(d, J = 3.2,
1H); 3.67(s, 3H); 5.10¢dd, J = 4.1, 3.2, 1H): 7.25-7.35(5H). G-NMR:
176.22(s), 141.36(s), 128.25(2C,d), 127.51(d), 125.93(2C,d), 73.58(d),
51.87(q), 46.33(d), 10.68(q); MS 194(7, CqqHy,05™), 163(2), 117(4),
107(75), 88(100), 79(40), 57(25).
(2R,3S)-Methyl-2-methy1-3-hydr0xybutyrate (12b). -

[a]578 = -14.080, [a]546 = +15.90°, [01436‘= “28,960, [0]365 =

47.88°,(c = 0.867, MeOH); lit.(antipode): 212 [e]) = +14.3°, ¢ = 5.0,
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MeOH, T = 20°C). IR: 3600, 3520(br), 3040, 3000, 2950, 2900, 1725, 1450,
1430, 1200, 1175. H-NMR(200 MHz): 1.16(d, J = 6.3, 3H); 1;17(d, J=7.4,
3H); 2.51(dq, J = 4.1, 7.2, 1H); 2.57(d, br, J = 4.7, 1H); 3.70(s, 3H);
4.07(m, 1H). ®C-NMR: 176.35(s), 67.96(q), 51.75(d), 45.40(d), 19.75(q),
10.99(q); MS: 132(40, C6H1203“), 119(60), 108(65), 93(55), 83(60),
74(100), 67(30), 56(60).

(2R,3S)-Methyl-2,4-dimethyl-3-hydroxypentanocate (12d).-

lalggg = +7.77°, [algug = +8.73°, [alygg = +13.71°, [alzgg = +19.02°;
(c = 2.51); lit.: *P [a]p = 47.7°, (c = 5.4, CHCly, T = 25°C). IR: 3600,
3540, 2980, 2890, 1725, 1460, 1440, 1200, 1175, 980. 'H-NMR(ZOOMHz):
0.85kd, J=6.8, 3H); 0.98(d, J= 6.5, 3H); 1.16(d, J = 7.4, 3H); 1.67(m,
1H); 2.49(d, J = 3.5, 1H, D,0 exchangeable); 2.65(dq, J = 3.6, 7.4, 1H);
3.54(m, 1H); 3.68(5, 3H). C-NMR: 176.97(s), 76.79(q), 51.80(d), 41.71(d),
30.57(d), 19.02(q), 18.60(q), 10.14(q); MS: 145(3, GCgHjg04 aCH3+j,
129(10), 117(45), 88(100), 73(20), 57(65).

(2R,38) -Methyl-2-ethyl-3-hydroxy-3-phenylpropanoate (1l2g).-

lalgug = +15.74°, [al,3g = +22.00°, [a]ggg = +22.60°; (c = 1.55);
1it.: 6¢ [@]p = +12.0°, (e = 1.58, CHCly, 96% e.e.). IR: 3600, 3520(br),
3040, 3000, 2950, 2900, 1730, 1450, 1200, 1175. 'H-NMR(200MHz): 0.86(t,
J=7.5,’3H); 1.6V-1.77(2H); 2.65(ddd, J = 10.08, 5.55, 4.2, 1H); 2.81(d, J
= 3.2, 1H); 3.60(s, 3H); 4.94(dd, J = 5.55, 3.2, 1H); 7.26-7.35(5H). **C-
NMR: 175.4(s), 141.64(s), 128.29(2C,d), 127.68(d), 126.09(2C,d), 74.06(d),
54.52(qg), 51.58(d), 20.20(t), 12.03(q); MS: 208(012H1603+, 20), 179(20),
161(10), 149(10), 131(15), 107(60), 102(100), 87(85), 79(45), 55(20).

(ZS,3R)-Methyl-Z;methy1-3-hydroxyhexanoate (13k).-

[alg7g = #12.52°, [algyg = +14.09°, [a],3q = +24.27°, [a]3gs =
+38.46°; (¢ = 1.92, T = 25.5°C). IR: 3560, 3000-2880, 1740. 'H-NMR:

0.92(t, J =7, 3H); 1.17(d, J = 7.5, 3H); 1.27-1.40(2H); 1.47(m, 1H);



~/ - 2772~ ) (

36

2.43(m, 1H); 2.52(dq J = 3.5, 7.5, 1H); 3.70(s, 3H): 3.90(m, 1H). MS:
; 161(1, CgHq¢03 + 1%y, 143(2), 129(¢2), 117(14), 88(100), 85(24), 83(7),
73(6), 71(6), 57(62).

(28,3R) -Methyl-2-methyl-3-hydroxy- (E)-4-hexenoate (13e).-

[alg7g = +12.25°, [alg,g = +14.09°, [al,gg = +25.73°, [a]ggg =
+44.12°; (e = 0.82, T = 25.5°C). IR: 3610, 3530, 3010, 2995, 2960, 2920,
2885, 2860, 1730, 1455, 1435, 1365. H-NMR: 1.17(d, J = 7, 3H); 1.70(d, J
A = 7, 3H); 2.50(d, J = 4.5, 1H); 2.61(dq, J = 4.5, 7, 1H); 3.7(s, 3H);

4.3(m, 1H); 5.48(m, 1H}; 5.73(m, 1H). MS: 158(5, CgHy,04+), 143(4),

127(8), 111(2), 88(98), 71(100), 57(40).
(28,3R) -Methyl-2-ethyl-4-methyl-3-hydroxypentanoate (131i).-

[alg7g = -7.83°, [als,g = -8.55°, [alsgq = -13.09°, [alges = -17.11°;

;‘ (c = 0.97); lit. (antipode): % [a]y = +7.6°. IR: 3700 - 3400, 3000-2880,

: 1760. H-NMR: 0.9(d, J = 6.5, 3H); 0.91(t, J = 8, 3H); 0.98(d, J = 6.5,
3H); 1.63-1.78(3H); 2.30(d, J = 4.2, 1H); 2.49(dt, J = 9.5, 5.5, 1H);

3 3.53(m, 1H): 3.7(s, 3H). ¥C-NMR: 176.24(s), 76.86(d), 51.56(d), 50.26(d),

30.98(q), 20.10(t), 19.49(q), 17.33(g), 12.15(q). MS: 174(0, CgHy305%),

145(10), 131(40), 99(90), 87(100), 55(25)

(25,3R)-2-ethyl-3-hydroxyhexenoate (131).-
[alg7g = -7.39° [alghe = -8.37° [alu3g = -13.45° [a]ggg = -19.56° (c =
| 0.92). IR: 3700 -3400, 3000-2860, 1730. 'H-NMR: 0.91(t, J = 7, 3H); 1.58-
| 1.70(4H); 2.27(d, J = 4, 1H); 2.45(dt, J =9, 5.5, 1H); 3.68(s, 3H);
L 4.22(m, 1H); 5.49(m, 1H); 5.7(m, 1H). MS: 172(1, GgHygOgt), 155(43),
102(67), 87(100), 71(99), 55(45), 53(16).
(1R,2S8)-1-Phenyl-2-methylpropane-1,3-diol (llg).-k
[e]lgyg = +59.3°, [algug = +68.2°, [a],qq = +117.56°, [alzgg =
‘+186.67°; (c = 0.45). IR: 3600, 3490(br), 3000, 2970, 2890, 1450, 1040.

'H-NMR (200 MHz,GDCl3/D20): 0.81(d, J = 7.2, 3H); 2.08(m, 1H); 3.63(d, J =
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5.9, 2H); 4.91(d, J = 3.5, 1H); 7.28-7.34(5H). ‘*C-NMR: 142.61(s),
128.15(2C,d), 127.26(d), 126.12(2C,d), 76.71(d), 66.44(t), 41.37(d),

10.76(q); MS: 166(35, CygHy,0,%"), 148(20), 117(10), 107(100), 79(45).

(25,38)-2-Methylbutane-1,3-diol (11b).-

lalsyg = +5.97°, [algqg = +6.91°, [als3g = +9.74°, [a]ggs = +14.45°;
i : (¢ = 0.32). IR: 3620, 3500(br), 3010, 2970, 2910, 1470, 1100, 1020. H-
NMR(200 MHz,CDCl,): 0.89(d, J = 6.9, 3H); 1.18(d, J = 6.5, 3H); 1.81(m,

1H); 2.61(d, J = 6.9, 2H); 3.68(d, br, J = 4.7, 2H); 4.04(m, 1H). **C-NMR:

70.73(d), 66.53(t), 40.05(d), 19.46(q), 10.67(q).

(25,35)-2,4-Dimethylpentane-1,3-diol (1ld).-
[0]578 = +9.3°, [0]546 = +10.16°, [03]436 = +l6.94°, [a]365 = +26.96°,

(¢ = 0.71); lit.: 2P [a]) = 411.3°, ¢ = 0.6, CHCl;, T = 20°C). IR: 3620,

3450(br), 3000, 2970, 2890, 1475, 1470, 1075, 975. ‘H-NMR(200
MHz,CDCl3/D,0): 0.82(d, J = 6.7, 3H); 0.91(d, J = 7.1, 3H); 0.98(d, J=6.5,
3H); 1.66(m, 1H); 1.82(m, 1H); 3.37(dd, J = 9.0, 2.4, 1H); 3.67(m, 2H).
1B3Cc.-NMR: 79.67(d), 67.68(t), 36.03(d), 31.30(d), 19.42(q), 18.95(q),
8.86(q).

(28,35)-3-t~Buty1dimethylsilyloxy-2-methylpentan-1-01 (14).-

[als7g = -5.1°, [algsg = -6.1°, [alyag = -9.5°, [alggs = -15.9°; (c =

0.883, T = 25°C); Lit.: P [a]y = -3.5° (c = 1.98). IR: 3630, 3600 -

3300, 2960, 2940, 2880, 2860, 1464, 1253, 1050, 1000, 840. 'H-NMR: 0.09(s,
3H); 0.11(s, 3H); 0.84(d, J = 7, 3 H); 0.9(t, J =7, 3 H); 0.9(s, 93);
1.48 - 1.58 (2H); 1.98 (m, 1H); 2.6(s.br, 1H); 3.54(m, 1H); 3.677- 3.75
(2H); (CGl,): 0.07(m, 6H); 0.73 (m, 3H); 0.8 - 0.9 (12H); 1.4 - 1.5 (2H);
1.63(s,br. 1H); 1.76(s.br 1H); 3.34 (m, 1H); 3.48(m, 1 H); 3.61l(m, 1H).
SC-NMR: 77.28(d), 66.09(t), 39.21(d), 25.84(q), 25.09(t), 18.01(s),

il.87(q), 10.78(q), -4.39(q), -4.51(q).



