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C-3 took place to some extent. The crude 2 was oxidized under the Swern condition to give 

(2S,3IZ,l'R)-stegobinone 1 in 14.0 % yield from 3 after purification by prep TLC. The 

unwanted by-product, (2S,3S,l'R)-stegobinone, could be removed by TLC separation. The IR 

and mass spectral properties of our (2&3&,1'R)-1 coincided with those reported for the 

natural pheromone.2 The overall yield of (2S,3&l'R)-l was 3.61 % in 18 steps from 6, or 

7.86 % in 12 steps from 7. 

Table 1. CD Spectral data of stegobinone (n-hexane) 

Natural7 Synthetic 

(2S,3R,l'R)* (2S,3R,1'RSj6 

A 360 nm AE -0.42 -0.46 359 Ml -0.63 

345 -0.87 -0.86 343.5 -1.39 

332 -0.69 332 -1.39 

290 -13.0 -12.9 283.5 +O.ll 

262 +9.1 +8.8 

*c=O.O3, rccan temp=20° 

The CD spectral data of our (2&3I&l'R)-1, (2&3R,l'RS)-1 and the natural pheromone2 - 

were listed in Table 1. As can be seen from the Table, the CDdata of (22,3&1'R)-1 were 

in good accord with those of the natural pheromone. 2 On the other hand, the CD data of 

(2S,3R,l'B)-l were slightly different from those of the natural product. The above CD 

comparison confirmed the correctness of our stereorational approach to synthesize 

(2S,3R,l'I+l. The present derivation of the natural pheromone 1 from (E)-7 constitutes 

the chemical proof of the R-configuration at C-l' of 1. The stereochemical homogeneity at 

C-l' of our synthetic 1 was confirmed to be > 96.5 % by its NMR measurement at 500 MHz and 

also by its HPLC analysis. This means that almost no racemization at C-l' took place in 

the course of the cyclization and Swern oxidation. Like in the case of Hoffmann et a1,7 

we were unable to obtain a crystalline sample of (2S,3i7,1'5)-1. The natural pheromone was 

reported to be crystalline (m.p. 52.5-53.5°).2 It should be added that (2&3&1'S)-1 was 

also crystalline (m-p. 46-48°).7 Direct comparison of our synthetic (2&3&1'R)-1 with 

the natural pheromone could not be realized due to the unavailability of the natural 

pheromone as kindly informed us by Prof. Y. Kuwahara. Our synthetic 1 was so unstable 

that its storage at room temp caused complete racemization at C-l' within two weeks. hren 

in a refrigerator at -40°, 15 % epimerization was detected by the HPIC analysis after two 

weeks. This instability of 1 made us to abandon any further attempt to purify it. 

In conclusion, (2S,3l&l'E)-stegobinone 1 was synthesized with satisfactory stereo- 

control at C-2 and C-l'. Unfortunately the degree of stereocontrol at C-3 could not be 

defined rigorously owing to the difficulty in securing (2S,3S,l'R)-1 in pure state. Our 

samples of the synthetic pheromone were kindly bioassayed by Dr. H. Kodama of Japan 

Tobacco Inc. His results indicated the following order of the pheromone activity against 

Stegobium paniceum L. : the extract of female drugstore beetle > (2S,3R,l'R)-l > 

(2&3&l'=)-1. As expected, our (2S,3R,l'R)-l was more potent than (2&3&l'=)-1. The 

fact that (2S,3&,l'R)-l was less potent than the extract of the female insect suggested 

the presence of some other pheromone component(s) or synergist(s) in the female beetle. 

We are currently clarifying this point in cooperation with the workers at Japan Tobacco 

Inc. The result will be published in due course. 
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(2S,3.5)-2-Nethylbaa"e-1,3-di01 1-bEnzy1 ether lob lb a stirred and ice-ccoled ~oln of 1Oa (lL4 g, 29.4 mmol) in TW- 
EtUl (1:l. 138 ml) was added dropwise N KfX aq (38 ml, 38 mmol). Ihe red-violet-colared reaction mixture was stirred for 
2 h at 0'. It was than mncentrated in vacua to remove TXF and EtW We residue was extracted with ether. The ether -- 
soln was washed with water and brine, dried (NW41 and oncatrated in vacua Ihe residue was distilled to give 5.61 g -- 
(984 a) of pxe lob. hp 125."126'/4 Tbrr; r@ 1.5027, (alp +10.6' (~1.3, X13)$ vmax 3420 (br), 3075 (w), 3040 (w), 
2980 (ml, 2940 (m), 2900 cm), 2875 (ml, 1495 (w), 1365 (ml, 1100 (s), 1070 (a), 735 (m), 695 (m) cm-'~ 6 (Cc141 086 (X 

d, J-7 Hz), 1.06 (3H. d, J-7 Hz), 1.3-2.1 (lli, ml, 2.51 (1H. bra), 3.38 (1H. d, J-6 Hz), 3.39 (lH, d. J-7 Hz). 3.55-4.10 

(lH, m), 4.41 (ZH, s), 7.22 (SH, s). (Found: C, 74.051 H, 9.18. Calc for Cl2Hl802: C, 74.19; H, 9.34 8). 

Determinaticnof the c@icalpxityof 1M -- Acylation of lob with -A-Cl prepared from either (R)-PITPA or (g)-MTF'A gave 

two diastereuners of 10~ in the usual ma""er.l' IiFX aMlysis of 1Oc (Column, WLESIL?ZO-5, 25 cm x 4.6 mm I Solvent, "- 
hW-NeM (1oooo:100:1), Ll ml/minr Detected at 254 nm) Rt 11.7 min I@)-WI'F'A ester], 120 mi" ((S)-MTpI\ ester]. 

'Ihe optical pxity of lob was estimated to bs 100 0. 

(2S,3S)-3-t-~tyldimethylsilyloxy-2-methylb&..3"-l-ol banzyl ether 1Oc. Imidazole (4.56 g, 67 mmol) and TSDNSX (EJ)5 g, 
40.2 mm011 was added to a stirred sol" of lob (5.20 a, 268 mmol) in dry DMF (40 ml). ?he mixture was stirred oyernightat 
- temp. It was the" poured into ice-water and extracted with ether. ?he ether soln was washed with water ard brine, 

dried (NgSO4) and concentrated in va- Ihe residue was distill4 to give 8.03 g (97.2 W of 10~. bp 140-143'/5 mrr; -- 
"dl 1.4702~ [aId1 +6.5O (c-1.01, CHC13)z umax 3070 (w), 3040 (w), 2960 (8). 2940 (s), 2900 (81, 2860 (8). 1495 (w), 1250 
(61, 1095 (6). 1070 (8). 1045 (s), 830 (s), 770 (8) cm-l, 6 (Ccl41 0.00 (6H, s), 0.85 (3H. d, J-7 HZ), 0.88 (9H, 61, 1.08 

(3H. d, J-7 Hz), 1.45--1.95 (1H. m), 3.14 (lH, dd, J-6, 9 Hz), 3.38 (lH, dd, J=7, 9 Hz), 3.95 (1H. dq, J=4, 7 Hz), 4.38 (2H. 

s), 7.21 (5H. 8). (Found: C, 70.00, H, 10.66. Calc for C18HJ202Si: C, 70.071 H, 10.45 0). 

(2S,3S)-3-t-Butyldimethylsilylaxy-2-methyllWa"-l-ol 1M 10 \ W-C (1~ g) was &ded to a sol" of lot (751 g, 24.4 

mmol) in Etwc and the suspension was shaken under H2 until the H2 uptake ceased. ?he mixture was filtered thraK&h Elite 

and the filtrate was ancentrated in vaaxa Ihe residue was distilled to give 4.55 g (85.5 3) of 1Od. hp MO/5 Tbret -- 
d2 L4336; [.I~ +13.6O (c=J.53, aiC13h "max 3360 (br), 2960 (8). 2930 (s), 2890 (81, 2860 (81, 1460 (ml, 1250 (81, 1105 

(6). 1090 (6). 1040 (8). 830 (s), 770 (8) cm-' , 6 (CC14) 0.05 (6H. s), 0.76 (3H. d, J-7 HZ), 0.88 (9H. s), 1.11 (3H, d. J-7 

Hz), 1.5-2.0 (1H. m), 2.6 (lli, bra), 3.27-3.60 (ZH, m), 3.94 (IH, dq, J-4, 7 Hz). (Found: C, 60.461 H, 12.20. Calc for 

CllH2602: C, 60.49; H, 12.00 9). 

(4S,5S)-5-t-Eutyldimethylsilyloxy-4-methylhexa"-3-ol 1L 'lb a moled (-70") and stirred sol" of axalyl &loride (2.l8 g, 

17.2 mmol) in CH2Cl2 (30 ml) was added droprise a sol" of DNSJ (L79 g, 22.9 mmol) in CH2Cl2 (6 ml) tier Ar. Ihe mixture 

was stirred for 2 mi" at -70'. !2t3N (5.79 g, 57.3 mmol) was added droprise and the stirring was continued for 15 min at 

-700. Ihe mixture was allowed to warm to On, stirred for 20 min at this temp. an3 them partitioned between a mixture of 

C6H6-ether (4:l. 40 ml) and water (40 ml). Ihe organic layer wbs washed with brine, dried (MgS34) and cancentrated & 

"a- Ihe residue was dissolved in ether (40 ml) ard filtered to eemovB the insoluble material. The filtrate was 

ccncentrated in MM to give a cn& aldehfle. ?his pxduct was immediately used for the next step withcut further -- 
pxificatiar. The sol" of the aldehyde in dry ether (10 ml) was added dropwise to a soln of StLi, which was FePXd in 

theusualm¶n"er from Eup (3.81 g, 35 mmol) and ti (490 mg, 70 mg atom) in w ether (20 ml), with stirring and ice- 

cmling. me stirring was antinced for 15 min. ti mixture was the" wed into ice ard sat Ml4Cl aq ard extracted with 
ether. Ihe ether sol" was washed with water and brine, dried (MgSO ) and concentrated in MU Ihe residue was dIstilled 

to give 223 g (78.2 W of 11 0:l mixture), b.p 86-070/3 mrrr 13 -o- n 1.43701 [ala3 +19.9 (c-3.95, QIc13h vmax 3510 (m). 

3450 (ah), 2960 (a), 2930 (s), 2890 (a), 2855 (8). 1460 (ml, 1250 (6). 1055 (8). 950 (8). 830 (5). 770 (8) cm-', 6 (CC141 

0.07 (6H, s), 0.6-1.8 (21H. m, containing 0.87, 9H. 81, 3.1-3.55 (2H, m), 3.7-4.2 (Xi, m).GLC (Column, 3 % SE-30. 2 m X 2 

mm at 100-200Dt100/min Carrier gas, N2, 1.2 kg/cm2): Rt 4.5 min (24.4 %), 4.8 min (75.6 0). (Found: C, 63.241 H, 12.48. 

Calc for Cl3HA: C, 63.35; H, 12.27 0). 

(4&5S)-5-t-8utyldimethylsilyloxy-4-methylhexa"-3-ae 12. m a cooled (-70') and stirred soln of oxalyl &loride (L53 4, 

12.1 mmol) in CSi2Cl2 (20 ml) was ajdej droprise a sol" of DMSJ CL26 9, l6.l mmol) in C+Cl2 (4 ml) u-&r Ar. m mixture 

was stirred for 2 min at -70°, and then a sol" of 11 (L98 g, 8.05 mmol) in a2C12 (6 ml) was added dropwise with stirring. 

After 50 min at -70'. St3N (4.06 g, 40.2 mrol) was added droprise and the stirring was mntinued f0r 15 min at this temP 
Ihe mixture was allowed to warm to 0'. stirred for 20 min at this tamp and them partitioned between a mixture of C&-ether 

(4:l. 30 ml) and water (30 ml). Ihe organic layer was washed with brine, dried (MgS34) and cacentrated in vacua lhs -- 
residue was dxomatcqraphed ever Siq (Merck Kieselgel 60, 30 4). Elutim with n-hexana-ether (4O:l) gave 12. ?his was 

distilled to give L61 g (82-l 9) of plre 12, hp 9092'/5 ?brr; d3 1.4286~ (ala3 - 29.4" (roL03, cxl3)r "ma. 2970 (81, 

2950 (81, 2900 (81, 2870 (6). 1715 (s), 1460 (ml, 1255 (61, 1100 (s), 1050 (a), 835 (s), 770 (6) cm-li 6 (CCl4) 0.03 (6H. 

s), 0.7-1.2 (18H. m, containing 0.85, 3H. s), 2.37 (2H. q, J-7 Hz), 3.87 (1H. dq. J-7, 7 Hz). (Found: C, 63.42; H, 11.43. 

Calc for Cl3H28q: C, 63.88; H, 1154 0). 

(4R,5SW-Hydroxy-4-methylhElxa"-3ae 4. A eoln of n-m4NF soIn in lViF (1 II, 6.39 ml, 639 mmol) wa6 added droprise to a 
ealn of 12 lL3On. 533 mm011 in drv ?w (5 ml) with&-omlinq ard stirrins. After stirring overnight at. .mcm temfi the 
mixture w*s concentrated in vacua. to remove lliF. 'IBe residue was diluted with water (15 ml) ti extracted with ether. ?he -- 
ether soln was washed with brine, dried (Na2=4) a"d cQlce"trated in VBM -- Ihe residue was chromatogreg& over SiO2 

(Mere* Kieselgel 60, 20 g). Slution with n_hexanesther (lO:l-3:l) gave 4. lhis was distilled to give 574 mg (668 *) of 

pup 4, ap 72-73'/5 Torr~ n# 1.43201 tala l -30.2' (~1.43, ether); umax 3460 (br), 2980 cm), 2950 (ml, 2900 cm). 1700 

(8). 1460 (ah), 1455 (m), 1375 (ml, 11M cm), 10% (m), 1015 cm), 965 (mL910 (ml cm-18 6 (0X4) 0.95 (3H. d. J-7 Hz). W 
(3H, d, J=7 Hz), 1.08 (3H, t, J=7 Hz), 2.2-2.8 (3H. m, containing 2.47, 2H. q, 557 Hz), 3.05 (1H. br.s), 3.65-4.18 (lHo 

ml; Cat (Column, PDG 201, 50 m x 0.25 mm at 120'; Carrier gas, N2, a9 kg/cm2): Rt 6.7 min (2.8 0, (4s_,sR_)-isaner), 7.0 

min (97.2 9). (Found: C, 64.54; H, 10.78. Calc for C7Hl402: C, 64.58~ H, 10.84 8). 

nethyl (R)-3-(l'-et)-2-"~yl~~te 7b. PITS (800 mg, 336 mmol) was edded to an ice-cooled soln of 7a (IO 
g, 84.7 mm& in ethyl vinyl ether (20 ml) a-d dry ol2Cl2 (100 ml). 'Ihe mixture was stirred for 4 h at = temP d 

diluted with ether (100 ml). lhis was washed with eat NaHo2-j SoIn, water ard brine, dried (Na2SZl4) ard ancentrat.xl & 

>- The residue was distilled to give 15.8 g WLl 9) of 7b. ap 66-69.5'/4 lbrr, I# L4108, (a# -12.60 (c=LO2. 

CliC13); - 3030 (ml, 2990 (ml, 2925 (m), 1745 (8). 1445 (ml, 1Mo (8). lleo (s), 1135 (s), 1090 (8). 1065 (61, 1005 (m) 






