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'H NMR (CDCI3) 8 3.13 (s, SH), 4.96 (d, 26, J = 6.6 Hz), 5.67(d, 2H, J = 6.8 Hz), 7.1 ~ 7.3
(m, 2H), 7.33 (ddd, 2H, f =83, 6.4, 1.4 Hz), 7.56 (d, 2H, / = 9.0 Hz), 7.86 ¢d, 2H, J = 8.0

Hz), 7.94 (d, 2H, 7= 2.0 Hz).

$3C NMR (CDCl3) § 55.8,95.2, 117.3, 121.3, 124.0, 125.5, 1263, 127.8, 129 4, 125.5, 134.0,
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IH NMR. {CDCI3} & 5.41 (s, 2H), 7.07 (d, 2H, / = 8.6 Hz), 7.32 (ddd, 2H, J = 8.6, 7.1, 1.2
Hz), 7.33(ddd, 2H, J = 7 =8.3,6.8, 1.0 Hz), .79 (d, 2H. J = 8.8 Hz), 8.52 (5, 2
13C NMR (CDCI3) § 86.5, 112.6, 124.4, 124.8, 127.3, 128.0, 130.7, 133.2, 140.4, 150.1.
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'H NMR (CDCl3) § 5.00 (s, 2K, 6.96 (d, 26, ] = 9.0 Hz), 7.37(dd, 25 T= 9.0, 2.0 Hzy 7.39
(4, 2H, J = 9.0 Hz}, 7.89 (¢, 2H, T = 9.0 Hz), 8.05 (d, 2K, T = 2.0 Hz),
3C NMR (CDCI3) 5 110.6, 118.0, 119.0, 125.9, 130.4, 130.6, 130.7, 130.5,131.%, 153.0.

OO0oOoOooo" Odibromo OO OO" Obis(methoxymethyloxy) OO O O' O binaphth

0
Ooo0o0oo0oo0ao
0000000000 0000
" OdiolOO0O0O00OCOO0O0OO
gooooooocoooooao
000000000000 00
Oo0O0oo0oo0oooOoo0ooooao
gooooooocoooooao
000000000000 00
gooooooocoooooao
0oooooo0O0O0O0OO0O00!
Ooo0oO0ooooooOoooooao
Ooooooao

0oooo

[

[

[

[

[

[

[

[

[

O

000000

yl

OoO00o0oo0ao

ooooao

[

[

[ ,

[ 8 |l§

: OMOM

[ OMOM

[

[ e .

[

[

O

oooooao

10

20

30

40

50



(10) JP 4024059 B2 2007.12.19

0000000000000 oooo oo oo oDoDoooDoDoDoDoDoDoDoODoODDOOaD
0000000000000 ooooDoooooooDoDoDoDoDoDoODDoDDDODOD
00000 O0DoDooooogd" Odibromo OO OO ObinaphthylOO O O' OdiolO O
0000000000000 ooooo oo oDoDoDoDooooDoDoDoDoDoDoDoODDDODOaD
0000000000000 ooooooooooooooooooooDoDoDoDoOOoO0an
0000000000000 ooooo oo oDoooooDooDoDoDoDoDoDoDoODoDOOO0aD
0000000000000 oooooooDoooooooDoDoDoDoDoDoDoODDoODODOaD
o000, 0000000000000 oooooDooooDoDoooooooooOan
ooo,000000000000D0D0DUDoDU0DoDUoDoDoDoDoDoDoDoDoDooDoDooooOoOan
0000000000000 ooooDoooooooDoDoDoDoDoDoODDoDDDODOD 10
OO0O0O0Od" Obibromo OO OO Obis(methoxymethyloxy) OO 0O O"' O binaphthylO
0000000000 oooooooooooao

oooooo

oooo

L
l
. 'HNMR(CDCI3) 8 3.15 (s, 6H), 4.97 (&, 2H, J = 6.8 Hz), 5.08 (d, 2H, / = 6.8 Hz), 6.97 (4,
[ 2M,/=92Hz), 729 (dd, 2H, S = 5.0, 2.0 Hz), 7.59 (4, 2H, J = 9.2), 7.85 (d, 2H, J = 9.2 Ha),
[ 8.03(d 2H J=1.0Ha) -
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13C NMR (CDCI3) §55.9,95.0, 113.0, 118.0, 12071271, 128.7, 1297, 129.8, 130.0, 1324, 20

152.9.
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{H NMR (CDCl3) § 3.15 (s, 6D, 4.97 (d, 2H, J = 6.8 Hz), 5,07 (d, 2H, J = 6.8 Hz), 6.83 (4,
2H.J =88 Hz), 744 (dd, 2H, / = 8.4, 1.8 Hz), 7.57 (4, 2H, J = 9.2 Hz), 7.82 (d, 2H, 7 = 9.2),
8.25(d, 2H,J= 1.8 Hz).

13C NMR (CDCl3) 855.9, 89.3, 95.0, 117.8, 120.6, 127.1, 128.6, 131.4, 132.7, 134.8, 1365,
153.0,
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"H NMR (CDCl3) 5 3.18 (5, 6H}, 5.05 (d, 2H, J = 6.8 Hi}, 5.13(d, 2H, 7 = 6.9 Hz), 7.22 (d,
2H,/=9.0Hz;, 7.36 (d, 2H, /=90 Hz), 771 (d, 2H, 7 = 9.2 Hz), 8.08 {d, 2H, S = 9.2 H2),
217 (s, 2H).

13C NMR (CDCl3) § 56.0, 94.8, 113.7 (1q, / = 253,38 Hz), 117.8, 119.2 (qu. / = 286, 39 Ho),
120.1, 122.3 (v, J = 5.1 Hz), 124.2 (1, / = 24 He), 126.1, 127.5 {1, J = 7.1 Hz), 128.5, 130.3,
1353, 154 .4,

I9F NMR (283 MHz, CDCl3, CF3CO0H:76.5 ppm) & -8+.8(3F), ~114.5(2F).

HPLC : Daicel Chiralpak AD, hexane/PrOH = 19/1, flow rate = 0.9 ml/min, 2534 nm ; R =
103 mia(R), tR = 9.2 min (5). '

MS (mvz) 610 (M™).

[olp* +78.5 (¢ 1.02, CHCI3).
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(13) JP 4024059 B2 2007.12.19
'H NMR (CDCI3) 8 2.55 (s, 6H), 4.83 (d, 2H, / = 5.8 Hz), 484 (d, 2H, /= 6.1 Hz), 7.29 (d.

2H, 7=9.1Hz), 747 (d, 2H, s = 8.8 Hz), 8.09 (s, 2H), 8.63 (5, 2H).

13C NMR (CDCI3) & 56.4, 94.2, 99.8, 113.3 (1q, J = 254, 38 Hz). 119.1 {qt, J = 286, 39 Hz),

123.6( /=53 Hz), 1257, 1261 (1, /= 7.3 Ha), 126.2 (1, J = 24 Hy), 127.4, 130.9, 135.6,

141.2, 154.7.

J9F NMR (283 MHz, CDCI3), CF3COOH:~76.5 ppm) & -84.7(3F), -t 14.8(2F).

MS (miz) 883 (M*+1),

(a]p®3 +3.11 ¢ 1.11, CHCI3).
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(14) JP 4024059 B2 2007.12.19

mp. 204 °C

THNMR (CDC13) 8 5.63 (s, 2H), 7.17 (d, /= 9.2 Hz), 7.46 (d, 2H, J = 8.9 Hz), 8.10 (s, ZH),
.63 (s, 2H). '

LBCNMR (CDCl3) 8 83.9, 1127, 113.4 (tq, J = 253, 38 Hz), L16.9 (qt, J = 286, 39 Hz), 1244
(LF=51H2), 125.1(, /=24 Hr), 1253, 126.7 (1, /=73 Hz), 1294, 134.8, 141.2, 151.9.
19F NMR (283 MHz, CDCl3, CF3COOH: -76.5 tpm) & ~84.7(3F), —~114.8(1F).

HPLC : Daicel Chiralpak AD, hexans/PrOH = 9/1, flow rate = 1.0 mlimin, 254 gm : iR =

15.0 min {R}, tR = 24.2 min (5. 0
FTIR {cm-!] (KBr) 3304.
MS (miz) 774 (M),
[@]p<3 +51.2¢c 1.01, CHCl35.
Elemental analysis for Co4H oF 191207, caled.: C 37,24, H 1.30; found: C 37.00, H 1.45.
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(15) JP 4024059 B2 2007.12.19

mp. <4 °C

TH NMR (CDCI3) §0.29 (s, L8H), 3.16 (s, 6H), 498 (d, 2H, 7 = 6.8 Hz), 5.05 (d. 28, J= 6.6
Hz), 7.12(d,2H, / = 83 Hz), 7.32(d, 2H, J = 8.4 H2), 7.56 (d, 2H, /= 5.0 Hz),7.94 (d, 2K, f
=9.0Hz),802(,2

BCNMR (CDCI3) §-1.1,55.8, 95.3, 117.3, 1211, 124.5, 1294, 129.5, 1303, 133.8, 134.2
135.5, 1530,
MS {mvz) 518 (M™).

[ T e T e T s T e T e T e T e T e T e T e T e T e B

[e]p3 -7.50 (¢ 1.00, CHCl3). 1

Elemental analysis for C3pH5304317, caled.. € 69.45, H 7.38; found: C 69.64, H 745,
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(16) JP 4024059 B2 2007.12.19

IH NMR (CDCl3) 5 0.30 (s, L8ED), 2.63 (s, 6k, 4.68 (d, 2H, = 5.5 Hz), 4.75 (d, 2H, / = 5.7
Hz), 7.14 (4, 2H, J = $.4 Hz), 741 (4, 2H, J = 8.4 Hz), 7.91 (5, 2H), 8.55 (s, 2H).

13C NMR (CDCl13) 6-1.2, 56.6, 52.2, 99.3, 125.3, 125.9, 131.1, 131.7, 132.5, 133.9, 138.1,
14002, 152.3.
MS (m/z) 770 (M),

[alpi? =33.0(c 1.02, CECl3).
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(17) JP 4024059 B2 2007.12.19

mp. 277 °C

YH NMR (CDCl31 6 5.44 (s, 2H), 6.89 (d, 2H, J = 9.0 Hz), 7.37 (dd, 2H, 7 = 9.0, 2.0 Hz},

7.94 (d, 2H, J = 2.0 Hz}, 840 (s, 2ED).

13C NMR {CDCl13) 5 88.5, 112.8, 118.6, 126.1, 129.1, 131.3, 131.5, 131.8, 139.2, 130.3.

FTIR {cm-!] (KBr) 3521, 3503.

MS (m/z) 694 (M1}, 6935 (M*), 696 (M*t+1), 697 (M*+2), 698 (M*++3).

{edp!® +74.3 (¢ 0.55, THF). 10
Elemental anaiysis for CzoHi0Bral20n. caled.: € 34.52, H 1.45; found: C 34.75, H 1.50
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(18) JP 4024059 B2 2007.12.19

mp. 259 °C

'H NMR (CDCl3} 85,42 (s, 2H), 6.76 (d, 2H. J = 8.8 Hy), 7.53 (dd, 2H, [ = © 0, 1.7 Ha)
8.16(d, 2H, 7 = 1.4 Hz), 8.37 (5. 2H).

I3C NMR (CDCl3) 5 88.1, 89.8, 1127, 126.1, 131.9, 132.1, 135.8, 136.4, 139.1, 150.4.
FTIR [cm-1] (KBr) 3521, 3496, '

MS (m/z) 789 (M+), 790 (M*+1).

[l +34.9 (c 0.61, THF). ' 10
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(19) JP 4024059 B2 2007.12.19

1H NMR (CDCl3) § 2.60 (s, 6H), 4.6% (d, 2H, J = 5.7 Hz), 481 (d, 2H, T = 5.7 Hz), 7.17 {4,
2H, = 3.4 Hz). 7.29 (ddd, 2H, = 8.4. 6.8, 1.3 Hz), 742 (ddd, 2H, ] = 7.9, 6.8, 1.3 Hz}, 7.77

(d, 2H, J = §.2 Hz}, 8.54 (s, 2H}.
13C \MR (CDCl3) § 56.5, 92.5, 99.4, 125.8, 126.2, 126.5, 126.7, 127.1, 132.2, 132.8, 140.0,

152.2.
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JH NMR CDClay 6 2.71 (s, 6H), 4.53 (d, 2H, J = 5.5 Hz), 4.77 (4, 2H, J = 5.5 Hz), 7.24 (d,
2H, J=23Hz), 741 (m, 2H), 7.52 (m, 2H), 7.98 (r, 2H, J = 8.2 Hz), 8.35 (s, 2H).

13C NMR (CDCla) §56.2, 99.7, 123.6 (g, J = 272 Hz), 123.9 (q, J = 30 Hz), 126 1, 126.2,
1269, 129.0, 129.1 (g, / = 6.3 Hz), 129.1, 1292, 135.6, 150.8.

196 NMR (283 MHz, CDCl3, CF3COOH:-76.5 ppm) -141.1

MS (mvz) 510 (M),

fo]p2* —89.6 (¢ 1.04, CHCl3).
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(20) JP 4024059 B2 2007.12.19
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mp. 246 °C

TH NMR (CDC133 8 5.30 (s, 2H), 7.12(d, 2H, J = 7.7 Hz}, 7.4 ~ 7.6 (m. 4H), 8.0L (d, 2H, 7 =
7.3 Hz), §.38 (5, 2H).

13C NMR (CDCl3)

112,51, 118.84q, / =32 Hz), 123.2 (q, = 272 Hz), 123.9, 125.5, [27.8, 129.7, 130.1, 130.4 (q,
J=3.6Hz), 1336, 149.4,

I5F NMR (283 MHz, CDCl3, CF3COOH:-76.5 pom) § -142.8.

HPLC : Daicel Chiralcel AD, hexanefiPEOH = 40/1, flow rate = 1.0 mL/min, 254 nm : 1R =
17.9 min (R}, tR = 22.9 min {5).

FTIR [cm-!] (KB 3548,

M3 (rafz) 422 O,

(et]n® +18.6 (¢ 0.65, CHCL3).

Elemenial analysis for C22Hy2Fs0-, caled.: € 62,57, H 2.86; found: C 62.33, H 3.03
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(21) JP 4024059 B2 2007.12.19
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[ 1) Zr{OBu)4 (10 mot%)

[ 3,3'-13-BINOL (12 mol%) 2

" ReHO 4 OT"f PrOH(80 mof%6), Ho0(20 mol%) i

: O'Bu toluene, 18h R" g
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(22) JP 4024059 B2 2007.12.19

(R)-2-Phenyl-2,3-dihydro-4H-pyran-4-one

182.1.

11 NMR (CDClI3) 8 2.66 (dd, 1H, J = 14, 2.5 Hz), 2.90 (&, 1H, J = 17.
14 Hz), 5.42 (dd, 18, /= 10, 3.5 Hz), 5.52 (4, 1H, /= 6.0 Hz), 7.3 - 7.4
(m, SH), 7.48 (d, 1H, J = 6.0 Hz).

:3C NMR (CDCl3) § 43.3, 81.0, 107.3, 126.0, 128.8, 128.9, 137.8, 163.1,

(R)-2-(p-Chlorophenyl}-2,3-dihydro-4H-pyran-4-one

cl

1H NMR (CDCl3) § 2.64 (44, 1H, J = 17, 3.7 Hz), 2.85 (dd, 1H, J =
] 14,17 Hz), 541 (dd, 1H, J = 10.6, 3.7 Hz), 5.53 (d, 1H, J = 6.1 Hz),
7.34(d, 2H, J= 8.7 Hiz), 7.39 (d, 2H, 8.7 Hz), 7.47 (4, 1H, J = 6.1 Hz),
13C NMR (CDCI3) & 43.3, 80.2, 107.5, 127.4, 129.0, 134.7, 136.3,

8]

162.9, 191.6.

(5)-2-Phenethyl-2,3-dihydro-4H-pyran-4-one

=
I

=

1H NMR (CDCI3) § 1.95 (m, 1H), 2.15 ¢m, 1H), 2.42 (44, 1H, J = 17,
| 5.1 Hz), 2.55 (dd, 1H, J = 17, 13 Hz), 2.80 {m, 2H), 4.39 (m, 1H),
540(d, 1H,J=60Hz),7.1-7.3 (m, 5H), 7.38 (4, 14, J = 6.1 Hz).

13C NMR (CDCl3} 8 309, 36.0, 41.8, 78.4, 107.1, 126.2, 128.4,

128.6, 140.6, 163.1, 192.4.

(R)-2-(p-Tolyl)-2,3-dihydro-4H-pyran-4-one

1H NMR (CDCI3) § 2.28 (s, 3H), 2.53 (dd, 1H, J = 17, 3.5 Hz), 2.81
} (dd, 1H,J=14,2.4 Hz), 529 (dd, 1H, /= 17, 3.6 Hz), 543 (dd, 1H, J =

6.1,1.3 Hz), 7.1 - 7.3 (m, 4H), 7.37 (d, 1H, J = 6.1 Ho).

I3C NMR (CDCl3) §21.2,43.3, 81.0, 107.3, 126.1, 129.5, 134.8, 138.9,

163.2. 192.3.

(8)-2-Pentyl-2,3-dihydre-4H-pyran-4-one

IH NMR (CDCl3) § 0.90 (¢, 3H, J = 6.8 Hz), 1.3 - 1.5 (m, 6H), 1.66
0/1 {m, 1H}, 1.81 (m, 1H), 2.43 (dd, 1H, /= 4.1, 1.2 Hz), 2.51 (dd, 1H, J

= 6.1 Hz).

=17, 13 Hz},4.4 (m, 1H), 5.4 (dd, 4H, J = 5.8, 1.0 Hz), 7.35(d, 1H, J

13C NMR (CDC13} 3 13.9, 22,4, 24.4, 31.4, 34.3, 41.8, 79.5, 106.9, 163.3, 192.7.
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(23) JP 4024059 B2 2007.12.19

1) Z{QBu}4 (10 mol%)

SiMe, (R)-3,3-1,-6,6-(CF);BINOL (15 moi%) v
j +Me‘i¢\ 1. PrOH (80 mol%)}, H,0 (10 mol%) S, €
PH” H oB -

O0Ooo0oooao

Me . toluene, 0 °C, 18 h T |
2) TFA Ph™ O

O
@e OH

CsF3 I
(A)-3,3"5:6,6'-{CF5) BINOL

84% Yield
cigtrans = 13/87
94% ee (trans)
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1} Zr{C"Bu)s (10 molts) o
OTMS 3,312-6,6-(CoFsBINOL (15 moi%g)
RCHO + W’\O'Bu Additive 'j\)j/
i toluene, 1 i
2) TFA In S o | R" ™o
Enry RCHO Additive Temp. (C) Yield(cis/trans)  Eelcis/trans)
6]
1 @’)‘\H PrOH{80) M2 0(20) 20 Quantid/ez) 78/98
2 /@"‘H PrOH{80;},H-0(20) -20 29(10/90) 71/97
cl
e

a /@AH PrOM(80)HZ0(20) 20 93(13/87) §0/90
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3,5-Dimethyl-2-phenyl-2,3-dihydro-4&~pyran-4-one
1K NMR (CDCl3) trans isomer: § 0.92 (d, 3H, J = 6.8 Hz), 1.73 (5.
3H), 2.80 (dq, 1H, J = 13.4, 6.6 Hz), 4.91 (4, 1H, J = 13.4 Hz), 7.31 (s,
O 1H), 7.3 - 7.5 (m, SH).
cis isormer: 8 0.90 (4, 3K, J = 7.6 Hz), 1.74 (s, 3H), 2.60 (dq, IH, J =
7.3,3.2Hz2),547(d, 1H,/J=32Hz),7.26 (s, 1H), 7.3 - 7.5 (m, 5H).
13¢ NMR (CDCl3); irans isomer: & 10.3, 10.7, 44.7, 86,9, 113.1, 127.3, 128.7, 129.0,
137.5, 158.7, 194.9. cis isomer: 8 9.9, 10.7, 45.7, 82.9, 112.3, 1254, 127.9, 128.5,
136.8, 158.8, 197.7.

3,5-Dimethyl-2-(p-chlorophenyl)-2,3-dihydro-4H-pyran-4-one
' NMR (CDCI3) frans isomer: 8 0.92 (4, 3H, J = 6.8 Hz), 1.72 (s,

Y 3H), 2.74 (dq. 1H, J = 14, 6.8 Hz), 4.89 (d, 1H, J = 13 Hz), 7.30 (s,

1H), 7.3 - 7.4 (m, 4H).

cis isomer: § 0.88 (d, 3H, /= 7.3 Hz), 1.74 (5, 3H), 2.56 (dgq, 1H, J =
7.3,3.2Hz), 5.44 (4, 1H, J = 2.9 Hz), 7.3 (s, 1H), 7.35 (dd, 4H, J = 8.8, 26 Hz),).
13C NMR (CDCl3); frans isomer: § 10.3, 10.7, 44.7, 86.0, 113.3, 128.7, 128.9, 134.8,
136,1, 158.5, 194.5, cis isomen: 69.9, 10.6, 45.5, 82.2, 112.7, 126.8, 1287, 133.8,
135.3, 158.5, 197.3.

[

3,5-Dimethyl-2-(p-tolyl)«2,3-dihydro-41 -pyran-4-one
1Y NMR (CDCI3) trans isomer: § 0.92 (4, 3H, 7 = 6.9 Hz), 1.72 (s,
| 3H), 2.73 (s, 3H), 2.80 (dq, 1H, J = 13.2, 6.8 Hz), 4.87 (d, 1H, J =
13.4 Hz), 7.2 - 7.3 (m, 5H).
cis isomer: 8 0.90 (4, 3R, /= 7.3 Hz), 1.73 (s, 3H), 2.37 (s, 3H), 2.57
(dg, 1H,/=7.3,33 Ha), 543 (4, 1H, J= 3.1 Hz), 7.2 - 7.3 (m, 4H), 7.37 (s, 1H).

O

13C NMR (CDCl3): rrans iscmer. 8 104, 10.7, 44,6, 21.2, 86.8, 113.0, 127.3, 129.3,
134,6, 138.9, 158.8, 195.1, cis isomer: & 9.9, 107, 21.1, 457, 83.0, 1124, 1254,

129.1, 133.8, 137.7, 158.9, 197.9.
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B 3 ¢
Ie Q:H Q=H
: \Q‘o - \Qj%
e e H e
5 6

{+)-Prelactone C

Reaction conditions: a) Zr(OBu)g (10 mol %), (§)-2¢ (15
mol %), PrOH (120 mol %), H,0 (20 mol %), wolucne, =20
‘C, 48 h, then Sc(OTf)y (10 mol %), CH,Cl4, 1.1, 81%
yield, trans/cis=6/1, 90% ee (trans); b) NaBH,;-CeCl,.
EtOH-CH,Cly, ~78 "C, 90%. ds = 96/4; ¢) Dowex” 50W-X2,
LiBr, H,0, THF, 0 °C, 79%; d) Ag3C03-Celite‘“. benzene,
reflux, 96%.
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(2R, 3R)-3-methyl-2-((E)-1-propenyl)-2,3-dihydro-4H-pyran-4-one (trans-
3): trans-3: IR [cm~!] 1677, 1599, 1457, 1409, 1377, 1308, 1285, 1250, 1217. 'H |
NMR (CDCl3) 3 1.04 (d, 3H, J=7.1Hz), i.76 (dd, 3H, J= 6.6, 1.7 Hz), 2.46 (dq, 1H,
J=12,7.1 Hz), 4.39 (dd, 1H, J= 12, 8.3), 5.36 (d, LH, J= 5.8 Hz), 5.57 (ddq, |H. J=
13, 8.3, 1.7 Hz), 5.86 (ddq, 1H, J= 15, 6.6,0.7 Hz), 7.30 (d, 1H, J= 6.1 Hz). 13C
NMR (CDCls) § 10.6, 17.7, 43.9, 85.5, 106.2, 127.4, 132.9, 162.2, 194.7. MS [m/z]
152 (M*), [a]p?2=+83.1 (¢ 1.35, CHCl3, 87% e¢). . HRMS (mv/z) calcd. for
CoH 207 (M*): 152.0837; found: 152.0831. The ratio of rans- and cis- isomers was
determined by 'H NMR analysis, and the optical purity was determined by HPLC
analysis (Daicel Chiralcel AS, hexane//PrOH = 100/1, flow rate = 1.0 mL/min: trans
isomer fg = 23.1 min (major), tr = 19.5 min (minor); cis isomer g = 30.0 min
(major), rg = 48.0 min (minor)). Then, trans—3 was separated by column
chromatography (silica gel, P.E.-diethyl ether=9:1) and used in the next reaction. |
(2R, 1S, 45)-4-Hydroxy-3-methyl-2-((E)-1-propenyl)-2,3-dihydro-4H-
pyrane (4): m.p. 88 "C. IR [cm~'] (KBr) 3246, 1651, 1457, 1378, 1357, 1335, 1312,
1282, 1268, 1233. 'H NMR (CDCl3) 6 0.98 (d, 3H, J= 6.8 Hz), 1.38 (d, 1H, /= 8.0
Hz), 1.65 (m, 1H), 1.75 (dd, 3H, J= 6.6, 1.7 Hz), 3.88 (m, 1H), 4.01 (m, 1H), 4.77
(dd, 1H, /=6.1, 2.2 Hz), 5.49 (ddg, 1H, J= 15, 8.0, 1.7 Hz), 5.79 (dq, H, J= 15, 6.4
Hz), 6.39 (dd, 1H, J=6.3, 1.2 Hz). 13C NMR (CDCl3) § 14.9, 17.8, 40.7, 69.1, 81.0,
104.8, 128.9, 130.9, 144.7. MS [m/z] 154 M*), [ct]p?2= -88.9 (¢ 0.65, THF, >99%
ce after recrystallization). HRMS (m/z) caled. for CoH 402 (M¥): 154.0994;
found:154.0997. The enantiomeric excess of the product was determined by PTPLC
analysis (Daicel Chiralpak AD, hexane//PrOH = 1000/1, flow rate = 1.0 mL/min: 1R =
20.5 min (major), fr = 15.5 min (minor)) after benzoylation using benzoyl chloride
and pyridine, DMAP.
{(4R,55,6R)-4-Hydroxy-5-methyl-6-((E)-1-propenyl)-tetrahydro-2H-pyran-
2-one ((+)-Prelactone C, 6): IR [cm~!] (near) 3434, 1730, 1454, 1376, 1244. 'H
NMR (CDCl3) 6 1.03 (4, 3H, J= 6.7 Hz), 1.65 (m, 1H), 1.75 (dd, 3H, J= 6.8, 1.6 Hz),
2.49 (dd, 1H, /=17, 8.6 Hz), 2.57 (br, 1H), 2.91 (dd, 1H, /= 17, 5.8 Hz), 3.77 (m,
1H), 4.19 (dd, 1H, /= 10. 8.6 Hz), 5.43 (ddq, 1H, J= 15, 8.2, 1.9 Hz), 5.80 (dq, 1H, /=
15, 6.7 Hz). 3CNMR (CDCl3) § 13.7, 17.6, 39.1,41.5, 69.5, 84.1, 127.6, 132.4,
170.4. MS [m/z] 170 (M*), 152 (M~H20) *). [o]p2*= +65.4 (¢ 0.71, MeOH). lit.)3
[1p20= +57.6 (c 0.5, MeOH). HRMS (mvz) calcd. for CgH1403 (M*): 170.0943;
found: 170.0972.
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