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Abslt’M - The pure four stereoisomers of 3,11-dimethyl-Znonacosanone (I), the female-produced sex pheromone of the 

German cockroach, were synthesized starting from (/I)-citronehol (ul) and ethyl (R)-3-hydroxybutanoate (3). The key step was the 

chromatographic separation of (SRS,6R)-6-hydroxy-5-methyl-2-heptanone (168) to give pure (SF?,6R)- and (5S,6R)-isomers. Au of 

the four stereoisomers of 1 were bioactive. 

3,11-Dimethyl-Znonacosanone (1) was isolated by Niida et a/ in 1975 as the female-produced sex pheromone of the German 

cockroach, B/attella germanica. Upon contact with antennae, it elicits wing-raising and direction-turning response from the male 

aduIts.‘y2 Our synthesis of its four stereoisomers in 1978 enabled us to assign (3S,ll.$stereochemistry to the natural 

pheromone.3s4 Bioassay of these four stereoisomers of 1 showed them to be equally bioactive? In our previous synthesis of 1, 

however, the enantiomeric purity of the starting (R)-citronehic acid was only 92% e.e.4 Although the stereoisomers of 1 could be 

purified by recrystallization, they might have been enantiomericahy impure. In order to obtain conchtsive evidence with regard to 

the non-stereoselective nature of the pheromone perception by male German cockroach, we undertook a project to synthesize ah of 

the four stereoisomers of 1 in highly pure state. In our new synthetic plan as shown in Scheme 1, (R)-citroneIIo1 (2a) and ethyl 

(R)-3-hydroxybutanoate (3) are chosen as our starting materials, because both of them are available as enantiomericahy pure 

compounds.5 These two chiral building blocks (2a and 3) wih give ah of the four stereoisomers of the target molecule 1 via 

intermediates A and 6. Thus the enantiomers of iodide A and the diastereomers of hydroxy ketone B will separately be coupled to 

give the isomers of 1. Separation of the two diastereomers of B wih be the key to the success of synthesis. This plan was realized as 

detailed below. 

CP 
Me(CH,)l, 

A (=6) 2a (-lOO%e. e. ) 

B (-16~1) 

Scheme 1. Retrosynthetic analysis of 1. 

3 (-lOO%e.e ) 

t Dedicated to Professor W. D. OIIis on the occasion of his 65th birthday. Pheromone synthesis, Part 119. Part 118, K. Mori and 

P Puapoomchareon, Liebigs Ann. Chem., in press. The experimental part of this work was taken from the M.Sc. thesis of H. T. 

(March. 19401. 
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Scheme 2 illustrates our endeavor to prepare the enantiomers of A (=6). (I?)-Citronellol @I) of -100% e.e. was prepared in 

the conventional manner from (R)-pulegone,5 and converted to the corresponding tosylate 2b. Treatment of 2b with 

hexadecyhnagnesium bromide in the presence of lithium tetrachlorocuprate6 yielded 4, ozonization of which was followed by 

reductive workup with sodium borohydride to give (S)-5th The alcohol (S)-9&l gave the desired crystalline iodide (S)-6, [a]hg 

+2.21’(CHClj), via tosylate (S)-Sb in the standard manner in 72% overall yield in 6 steps from 2a. The synthesis of (R)-6 was also 

straightforward, just reversing the direction of the chain-extension. Treatment of (R)-citronellyl tosylate (2b) with sodium cyanide 

gave nitrite 7. Alkaline hydrolysis of 7 to 9 was followed by its reduction with lithium ahtminum hydride to furnish alcohol 90. 

After protecting the hydroxyl group of 9s as methoxymethyl (MOM) ether, the resulting Sb was ozonized. Reductive workup of 

the ozonide with sodium borohydride yielded diol mono MOM ether 10s. The corresponding tosylate lob was coupled with 

pentadecyhnagnesium bromide under the Schlosser condition6 to give (R)-SC. After removing the MOM protective group of 5c 

with dilute acid, the resulting alcohol (/?)-5(1 was converted to the crystalline iodide (R)-6, [a$,* -2w(CHCl$, via (R)-Sb in 44% 

overall yield from 2a in 12 steps. 
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Scheme 2. Synthesis of the enantiomers of 6. 

Reagents: (a)TsCUC5H5N, @)Me(CH2)sMgBr, Li2CuCI~F; (c)03; (d)NaBH.+; (e)Naf/M+O; (f)NaCN/DMSO; 

(g)NaOH/aq EtOH, (h)LiALHq/Et20; (i)MOMCl, (CPr)2NEUCH2C12; (i)Me(CHZ)l4MgBr. L2CuCfflHF; (h)dif HCL 

We then turned our attention to the preparation of another buildiig block B. The strategy as shown in Scheme 3 enabled us to 

secure both (5S,6R)- and (5R,6R)-16b starting from 3. The hydroxyl group of 3 was used as the handle to separate the 

diastereoisomeric mixture of 16s. Ethyl (B)$-hydroxybutazoate 3 (-100% e.e.) can readily be prepared by ethanofysis of 

poly-&hydroxybutyrate (PHB) produced by Zoo&ma ramicera I-16-M.7 Alkylation of 3 with methyl iodide and 2 equivalents of 

lithium diisopropylamide (LDA) according to F&erg yielded (2R,3R)-1 la as the major product (synranti = 694). This isomer 

would lead to (5S,6R)-16b. However, because we also required (5/?,6R)-16b, equilibration of (2R,3R)-1 la was achieved by 

treating it with 2 equivalents of LDA followed by quenching with aqueous ammonium chloride. The resulting equilibration product 

was a mixture of (2R,3R)- and (2S,3R)-lla (syn:ant/ = 45~55). After protecting the hydroxyl group of lla as ethoxyethyl ether 

(EE), Ilb was reduced with lithium aluminum hydride to give 1Za. The alcohol 12a furnished iodide 13 in the usual manner via 

tosylate 12b. Chain-elongation of 13 with methyl acetoacetate was executed employing potassium carbonate as the base to give 14. 

Hydrolysis of 14 with concomitant decarboxylation of the resulting acid furnished 15, which was treated with dilute acetic acid to 

give a mixture of (5S,6R)- and (5R,6R)-16a. 
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Scheme 3. Synthesis of the isomeric ketones 16b. 

Reagents: (a)2eq LDA, MeIfII-IF-HMPA; (b)i)bq LDA/THF, ii)NH4CIaq; (c)EtOCH = CH2, TsOH; (d)Liiq/Et20; 

(e)Tst+H+i (f)Nal, NaHCO$vk$O; (g)MeCOCH2C02Me, K2CO3/?v+$O-DMF; (h)KOH/aqMeOH; (i)aqAcOWTHF, 

(i)SiO2 chromatog.; (k)TBSCI, imidazole/DMF. 

Separation of the two isomers was achieved by silica gel chromatography due to such a large difference in their ease of cyclic 

hemiacetal formation as in the case of serricomin (7-hydroxy-4,6dimethyI-3-nonanone, the cigarette beetle pheromone) 

stereoisomersP The less polar antCisomer (SS,6R)-1Qa readily formed the corresponding cyclic hemiacetal (lS,4SJR)-1W as 

crystals, while the more polar sy&somer (W,GR)-1Ba was obtained as an oily mixture of both the acyclic and cyclic forms. The 

yield of (X9,6/?)- and (5R,GR)-1Ba was 2.5 and 4O%, respectively, after purification. In Figure 1 are shown the 300 MHz ‘H NMR 

spectra of both (SS,6R)- and (5R,6R)-16a as benzene-d6 solution. It is &dent that the (SS,6R)-isomer exists as the cyclic 

hemiacetal form (lS,ltS,SR)-~QQ’ with the depicted conformation, because its Jab was observed to be 9.7 Hz. In the case of 

(SR,6R)-IQ& on the other hand, it exists as a roughly 1:l mixture of the acyclic and cyclic hemiacetal forms. The conformation of 

the latter must be as depicted, because its Jab was 2.5 Hz SiIylation of the hydroxy ketones 1Qtt with t-butyldimethybiiyl (‘PBS) 

chloride to (SS,~R)- and (5R,6R)-16b concluded the preparation of the key intermediates. These two isomers of 16b were proved 

to be diastereoisomerically pure by GLC analysis. The overall yield of (5~6~)16b was 5.0% in 10 steps from 3, while that of 

(5R,6R)-16b was 9.7%. 

The final stage of the synthesis was the coupling of two intermediates and derivation of the coupling products to the German 

cockroach pheromone and its stereoisomers. At first, several attempts were made to directly alkylate 16b with 6 under various 

conditions. However, none of them gave satisfactory results. Accordingly, we developed the route as shown in Scheme 4. The 

terminal carbon of the methyl ketone (SS,6R)-16b was activated by converting it to 8-keto ester (6S,7R)-17. At this 

methoxycarbonylation step, a few % of the reaction took place at the undesired methylenc position as rcvcaled by the presence of a 

small signal due to COCll, in the lH NMR spectrum of (6S,7R)-17. Alkylation of 17 with (S)-6 was achieved by employing 

potassium carbonate as a base to give (2R,3S,7RS,llS)-18. The use of sodium hydride as a base gave inferior results. 

Saponification and decarboxylation of 18 yielded (2R,3S,llS)-19. In the IH NMR spectrum of 19, a signal due to COW3 was 
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Figure 1. 300 MHz 'H NMR Spectra of the isomers of 16a. 
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Scheme 4. Synthesis of the four stereoisomers of 1. 

Reagents: (a) CO(OMe)z, NaH/dioxan; @) (S)-6, K+OfleCOEt; (c) KOH, (n-Bu)aNOH/aqTHF; (d)NaBHq/CPrOH; 

(e)MsCI, DMAP/CSHSN-CH$& (f)LiEtsBH/THF; (g)aqHF/DME; (h)CrO$320. 
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absent. Apparently, the regioisomer of 17 generated by metboxycarbonylation at C-3 of 16b could not be alkylated by such a bulky 

reagent as (S)-6. Pure 19 could thus be obtained after chromatographic purhication. 

The next problem was how to reduce the carbonyl group of 19 to methylene. Because our attempts to reduce (2R,3S,llS)-19 

by the Wolff-Kishner reduction were unsucccssfuI, we reduced 19 with sodium borohydride to give alcohol (2R,3S,6RS,llS)-29tt. 

Mesylation of 290 was followed by reduction of the mesylate 29b with lithium triethylborohydride to give (‘2/$3S,llS)-21a. 

Dwilylation of 210 with hydrofluoric add in 1,2dimetboxyethane yielded crystalline alcohol 21 b. Finally oxidation of 21b in ether 

with chromic acidlo gave the natural pheromone (3~,11~)-1, which was reaystaIlized twice from ethanol to give pure (3S,ll~)-1, 

m.p. 47.0-47.500, [alAg +5.52”(~hexane). The overaIl yield of (3.9.11s)1 was 39% in I3 steps from (R)-citronellol (2) or 2.6% in 

18 steps from ethyl (R)-3-hydroxybutanoate (3). By alkylating (S&6/?)-17 with (R)-6, (3S,llR)-1, m.p. 40.5-41.O’C, [c&,~ 

+S.Sl”(o-hexane), was synthesized in 23% overaIl yield from 2 or 2.6% overall yield from 3. Similarly, (3R,llS)-1, mp. 

40.5-41.OYz, [o]$ -5.31°(rrhexane), and (3R,llR)-1, m.p. 47.0-47.5’C, [talk9 -5.44”(n-hexane), were prepared in 40% and 26% 

overall yield from 2, respectively. Even at 500 MHz, lH NMR spectrum of (3S,llS)-1 was indistinguishable from that of 

(3S,llR)-1. The I25 MHz 13C NMR spectrum of (3R,llR)-1 was also virtually identical with that of (3R,llS)-1. However, the IR 

spectrum (KBr disc) of (3S,llS)-1 was clearly different from that of (3S,llR)-1 (see Experimental). 

The diastereoisomeric as well as enantiomeric purity of the stereoisomers of 21 b was checked by HPLC analysis of the 

corresponding (R)- and (S)a-methoxyu-trifhroromethylphenylacetates (MTPA esters)” 21c. The isomeric pairs at C-11 of 21C 

could not be separated by HPLC. We were confident, however, of ~99% enantiomeric purity at C-11 of 21~, because it was 

derived from the C-3 of the enantiomerically pure (R)-citronellol(2) without recourse to reactions with possible racemization at the 

chiral center. As to C-3, MTPA esters of (3R)-21b could be separated from those of (3s)21 b. We therefore reduced the pure 

isomers of 1 with diiobutyl aluminum hydride to give the corresponding isomeric mixtures at C-2 of 21 b, which were separately 

converted to the corresponding MTPA esters 21c, and analyzed by HPLC to confirm the high stereochemical purity of the parent 

ketone 1. Our four synthetic ketones 1 were therefore of >99% d.e. and -100% e.e. 

Preliminary behavioral bioassay of the four isomers of 1 was carried out against the male German cockroaches. and all of them 

were proved to be. bioactive. Our previous results were thus confiied. More detailed bioassays are now beiig carried out by Drs. 

Brossut (University of Bourgogne) and Dickens (U.S.DA.), and the results will be reported in due course. 

In summary, highly pure four stereoisomers of the German cockroach pheromone were synthesized, and found to be bioactive. 

EXPERIMENTAL 

All m.ps and bps were uncorrected. IR spectra were measured as films for oils and KBr disks or solns (in CCl4) for solids on a 

Jasco IRA-102 spectrometer. NMR spectra were recorded with TMS as an internal standard at 60 MHz on a Hitachi R-24A 

spectrometer or at 109 MHz on a Jeol FX-100 spectrometer unless otherwise stated. Optical rotations were measured on a Jasco 

DIP-140 polarimetcr. HPLC analyses were performed on a Shimadzu LC-6A chromatograph. 

(RI-Citronellyl tosylate 2b 

P-TsCl (2.02 g, 10.6 mmol) was added to a stirred and ice-cooled solution of 2a (1.10 g, 7.05 mmol) iu dry pyridiie (10 ml). The 

mixture was stirred overnight at 4°C. After quenching with water, it was then poured into dil HCI aq and extracted with ether. The 

ether soln was washed with dil HCl aq, water, sat NaHC03 aq and brine, dried (MgSOQ), and concentrated In vacua to give 2.38 g 

(quant) of crude 2b, IR Ymax (film) 2910 (s), 1600 (m), I360 (s), 1180 (s) cm-l. This was employed for the next step without further 

purification. 

ISI-2.6~Dimethyl-2-tetracosene 4 

To a stirred and cooled soln of 2b (2.31 g, 10.6 mmol) in dry THF (20 ml) at -60°C under Ar was added dropwise a soln of 

Me(CH2)15MgBr in THF (0.29 M, 75 ml, 22 mmol), followed by a soln of Li2CuC14 in THF (0.1 M, 0.4 ml, 0.04 mmol). The 

resulting mixture was allowed to warm to room tcmp with stirring overnight. It was then poured into sat NH4CI aq and extracted 

with ~pentane. The organic layer was washed with water, sat NaHC03 aq and brine, dried (MgS04), and concentrated h vacua. 
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fR)-(-)-4-Methyl-1-docosyl iodide (I?)-6 

In the same manner as described for the preparation of (S)-6 from (S)-Sa, (R)-5a (2.75 g, 607 mmol) was converted to 2.98 g 

(82% from (R)-!ia) of (R)-6. An analytical sample was obtained by recrystallization from CPrOH as colorless needles, m.p. 

36.5-37.VC; [# -2.W (~~5.60, CHCI3); Its IR and lH NMR spectra were identical with those. of (.S)-6. (Calc for C&H471: C, 

61.32; H, 1052. Found: C, 61.15, H, 10.42%.) 

Ethyl 13RJ-3-hydroxy-2-methylbutsnoa te 1 la 

(a) Methylatlon ol 3. A soIn of LDA was prepared by the dropwise addition of rrBuLi soln (1.54 N in n-hexane, 216 ml, 333 

mmol) to a stirred and cooled soln of (CPr)2NH (33.7 g, 333 mmol) in dry THF (80 ml) below (PC under Ar. The mixture was 

stirred for 1 br below 0°C under cooling with an ice-salt bath. To the stirred and cooled soln of LDA was added dropwisc a soln of 

3 (20.0 g, 151 mmol) in dry THF (20 ml) at -60°C. After stirring for 30 min at -WC, a soln of Mel (27.7 g, 182 mmol) in HMPA (42 

ml) was added dropwise to the mixture at -WC. It was allowed to warm to room temp with stirring during 3 hr, then poured into 

sat NH4CI aq, and extracted with ether. The ether soln was washed with brine, dried (MgS04), and concentrated in vacua. The 

residue was chromatographed over Si02 followed by distillation to give 16.7 g (75%) of (2R,3R)-1 la, b.p. 88-WC/23 Torr; nil 

1.4188; [a];’ -29.2’ (c = 0.97, CHCI3); IR vmax (film) 3450 (s), 3ooo (s), 1730 (vs), 1460 (m), 1375 (m), 1260 (m), 1185 (s), 1115 (m), 

925 (m), 860 (m) cm.‘; 6 (60 MHz, CCI4) l.CO-1.40 (9H, m), 2.W (IH, m), -2.70 (lH, br), 3.37 (IH, m), 4.08 (2H, q, J=7 Hz); GLC 

(column, PEG-2OM, 0.25 mm@ x 50 m at 80°C +l’C/min; carrier gas, N2, 1.1 kg/cm2): Rt 14.3 min (3, 5.9%), 16.0 min 

((2R,3R)-1 la, 88.6%), 16.9 min ((2S,3R)-I la, 5.5%). This was employed for the next step without further purification. 

(b) Equlllbralion of (2R,3R)-1 la. In the same manner as described above, (2R,3R)-118 (17.9 g, 123 mmol) was converted to its 

dianion. Then it was quenched with sat NH4CI aq and extracted with ether. The ether soln was washed with brine, dried 

(MgS04), and concentrated in vacua. The residue was, after fitration over Si02, distilled to give 14.2 g (79%) of lla, b.p. 

96+X/33 Torr; nil 1.4187, [c# -18.7” (c= 1.15, CHC13); IR Ymax (tii) 3450 (s), 3COLl (s), 1730 (vs) cm-‘; 6 (60 MHz, CC13 

l.Ml.50 (9H, m), 2.10-2.60 (lH, m), 2.75 (lH, br), 3.50-4.00 (lH, m), 4.10 (2H, q, J=7 Hz); GLC (column, PEG2OM, 0.25 m&x 

50 m at 80°C + l”C/min; carrier gas, N2,1.1 kg/cm2): Rt 14.7 min (3,6.5%), 16.4 min ((2R,3R)-1 la, 51.2%), 17.3 min ((2S3R)-I la, 

42.3%). Thii was employed for the next step without further purification. 

Ethyl (2RS.3R)-3-/1’-ethoxyethoxyl-Z-methylbutanoa le 11 b 

To a stirred and ice-cooled soln of 118 (13.5 g, 92.4 mmol) in ethyl vinyl ether (30 ml) was added p-TsOH (5 mg) and the 

stirring was continued for 1 hr at 0°C. Then, p-TsOH (about the same amount) was added to it and the mixture was further stirred 

for 1 hr. This procedure was repeated once more. Subsequently, the ice bath was removed, and the stirring was continued for 1 hr. 

The mixture was neutralized with NaHC03, diluted with ether, filtrated through FIorisii, and concentrated in YBCUO. The residue 

was chromatographed over Si02 followed by distillation to give 15.5 g (77%) of pure 11 b, b.p. 11&121”C/32 Torr; nD 21 1.4130; [&l 

-11.5” (c= 1.10, CHC13); IR vmax (film) 3000 (s), 1735 (vs), 1450 (s), 1380 (s), 1340 (m), 1255 (m). 1195 (s), 1130 (s), 1180 (s), 960 

(s), 860 (s) cm-‘; 6 (60 MHz, CCl4) 0.90-1.50 (15H, m), 2.35 (IH, m), 3.20-4.00 (3H, m), 4.04 (2H, q, J=7 Hz), 

12RS.3RI-3-(I’-Ethoxyethoxy)-2-methyl-l-butanol 12e 

A soln of 11 b (15.3 g, 70.1 mmol) in ether (100 ml) was added to a stirred and ice-cooled suspension of LAH (3.3 g, 87 mmol) in 

ether (200 ml). The mixture was stirred for 1 hr at room temp. After the usual basic workup, the residue was puritied by SiO2 

chromatography to give 12.2 g (99%) of 12a, nkl 1.4235; [a]$ -46.7” (c= 1.17, CHC13); IR vmax (film) 3450 (s), 3OMl (s), 2950 (s), 

1450 (m), 1380 (s), 1335 (m), 1130 (s), 1080 (s), 1055 (s), 960 (s), 855 (m), 785 (m) cm- ‘; 6 (60 MHz, CCl4) 0.60-130 (12H, m), 

-1.90 (lH, m), 2.30-2.80 (lH, m), 3.20-3.90 (5H, m), 4.55 (lH, m). (Calc for C9Hm03: C, 61.33; H, 11.44. Found: C, 61.02, H, 

ll.U%.) 

12RS,3R)-3-(1’-Elhoxyethoxy)-2-methy/bvtf tosylate 12b 

In the same manner as described for the preparation of lob, 12a (12.1 g, 68.7 mmol) was converted to 22.0 g (97%) of 12b, IR 

urnas (film) 1600 (s), 1360 (s), 1180 (s), 665 (s) cm-‘. This was employed for the neXt step without further puritication. 
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(2RS.3RJ-3-fV-EthoxyethoxyJ-2-methylbutyl iodide 13 

A mixture of 12b (21.9 g, 66.3 mmol), NaI (14.9 g, 99.6 mmol), NaHC03 (Is g, 0.18 mol), dry DMF (10 ml) and dty acetone 

(l59 ml) was stirred and heated under reflux for 15 hr under Ar. It was then poured into water and extracted with n-pentane. The 

organic layer was washed with sat Na2S203 aq and brine, dried (K2CO3), and concentrated in vacua. The residue was 

chromatcgraphed over SiO2 to give 18.3 g (93% from lul) of 13, nil 1.4735; [n]i1 -21.6” (c= 1.03, CHC13); IR umax (film) X00 

(s), 1380 (s), 960 (s) cm-l; 6 (60 MHz, CC14) 0.80-1.30 (12H, m), -1.90 (lH, m), 2.80-3.90 (SH, m), 4.62 (lH, m). This was 

employed for the next step without further purification. 

13RS,6RS,8RJ-8-ff’-EthoxyethoxyJ-3-methoxycarbony/-6-methy/-2-heptanone 14 

A mixture of 13 (18.2 & 63.6 mmol), K2CO3 (326 B 4.24 mol), methyl acetoacetate (9.0 ml, 83 mmol), w DMF (9 ml) and h 

acetone (180 ml) was stirred and heated under reflux for 14 hr under Ar. It was then poured into ice-water and extracted with 

CH2Ci2 The organic layer was washed with sat Na2S203 aq, sat NaHCD3 aq and brine, dried (K2CO3, and concentrated in 

vacua. The residue was chromatographed over Si02 to give 13.8 g (79%) of 14, IR vmax (film) 1750 (s), 1720 (s) cm-‘; 6 (60 MHz, 

CCi4) 0.60-1.30 (lW, m), -1.90 (3H, m), -2.20 (lH, m), 2.13 (3H, s), 3.10-3.80 (3H, m), 3.66 (3H, s), 4.60 (III, m). This was 

employed for the next step without further purification. 

(6RS.8RJ-8-fl’-EthoxyethoxyJ-6-methyl-2-heptanone 15 

A mixture of 14 (13.6 g, 46.9 mmol), 10% KOH aq (140 ml) and MeOH (140 mi) was stirred and heated under refhtx for 2 hr. 

It was then poured into water and extracted with ether. The ether soin was washed with water and brine, dried (K2CO3), and 

concentrated h vacua. The residue was distilled to give 7.84 g (73%) of 15, b.p. 73-75WO.l5 Torr; nil 1.4255; [a]g -73Y 

(c=1.36, CHC15); IR Ymax (tihn) 1720 (vs), 1445 (m), I380 (m), 1170 (s), ll30 (s), 1085 (s), 1060 (s), 960 (s), 855 (m) an-‘; 6 (60 

MHz, CCI4) 0.70-1.30 (12H, m), -1.90 (3H, m), 2.06 (3H, s), 2.35 (2H, t, J=7 Hz), 3.10-3.90 (3H, m), -4.60 (H-I, m). (CaIc for 

Cl2H24O3: C, 66.63; H, 11.18. Found: C, 66.64, H, 11.13%.) 

(6S.8RJ-8-Hydroxy-6-methyl-2-heptanone and Its (SWRJ-isomer ISa 

A soin of 15 (7.61 g, 35.2 mmol) in AcOH-H20-THF (1:2:2,100 ml) was stirred overnight at room temp. The reaction mixture 

was then neutrahzcd with 20% NaOH aq at 0°C. To this mixture NaHCO3 was added, and the stirring was continued for 2 hr. It 

was then poured into water and extracted with ether. The ether soln was washed with water, sat NaHC03 aq and brine, dried 

(M@04), and concentrated in vacua to give crude (5RS,6R)-ISa. This was chromatographed over Si02 (500 g). Elution with 

rrhexane-ether (51) gave 1.29 g (25%) of (SS,~R)-160 as crystals. This was further purified by recrystallization from r+hexane to 

give 0.74 g of pure (5S,6R)-l& (This was a hemiacetal ISa’.) as colorless needles, m.p. 63.5-64.5”C; [a]$l +82.9” (c=O.79, 

n-pentane); IR umax (CCl4) 3640 (s), 3450 (w), 3ooo (s), 2950 (s), 2909 (m), 1450 (m), 1380 (s), 1245 (m), 1225 (m), 1195 (m), 1170 

(m), 1140 (s), 1095 (s), 1050 (s), 1025 (m), 995 (s), 960 (m), 910 (s), 855 ( m cm.‘; 6 (300 MHz, C6D6) 0.66 (lH, br), 0.73 (3H, d, ) 

Jc6.6 Hz), 1.18 (3H, d, J=6.2 Hz), 1.05-1.25 (lH, m), 1.29 (3H, s), 1.27-1.46 and 1.50-1.75 (4H, m), 3.63 (lH, dq, J=3.5, 9.7 HZ); 

TLC (Merck Kieseigel60 Fu4 Art. 5715, n-hexanc-EtOAc 1:l) Rf 0.7 (CA for CgH1602: C, 66.63, H, 11.18. Found: C, 66.30; H, 

10.79%.) 

Further elution with n-hexane-ether (3:1-1:l) gave 2.16 g of (5R,6R)-ISa. This was chromatographed over SiO2 again to give 

2.04 g (40%) of (5R,6R)-16a (This was a roughly 1:l mixture of 16a and ISa’ in C6D6) as a colorless oil, nil 1.4427, [n];’ +66.6’ 

(c=O.88, ~pentane); IR vmax (CCl4) 3630 (m), 3350 (m), 3C00 (s), 2950 (s), 2900 (s), 1720 (s), 145.5 (m), 1385 (m), 1375 (m), 1240 

(m), 1225 (m), 1090 (s). 1060 (s), 1005 (m), 960 (s), 905 (s), 860 (m), 840 ( m cm-l; 6 (3Ofl MHz, C6D6) 0.76 (1.5H, d, J=6.6 Hz), ) 
0.88 (1.5I-L d, J=7.0 Hz), 0.99 (1.5H, d, J=6.4 Hz), 1.07 (1.5H, d, J=6.6 Hz), 1.18-1.42 (2.5H, m), 1.30 (lSH, s), 1.47-1.53 (IH, m), 

1.55-1X2 (lH, m), 1.64 (l.SH, s), 1.37-2.06 (2H, m), 2.06-2.22 (O.SH, m), 3.46 (0.5H, dq, J=4.0, 6.3 Hz), 4.19 (O.SH, dq, J=25, 6.6 

Hz); TLC (Merck Kieselgel60 F2.54 Art. 5715, n-hexanc-EtOAc 1:l) Rf 0.3-0.6 (Caic for C8Hl602: C, 66.63; H, 11.18. Found C, 

66.45; H, 10.9-J%.) 

8-t-Butyldlmethylsilyloxy-6-methyl-2-heptanone 16b 

(a) (bS,GRJ-isomer. A mixture of (SS,6R)-I&I (0.57 g, 4.0 mmol), imidazole (1.62 g, 23.8 mmol),and TBSCl (1.79 g, 11.9 mmol) 

in dry DMF (12 ml) was stirred for 5 days at room temp under Ar. It was then poured into water and extracted with ether. The 
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ether soln was washed with water and brine, dried (MgSGq), and concentrated hr yacuo. The residue was chromatographed over 

SiO2 followed by distillation to give 0.82 g (81%) of (5S,6R)-lsb, b.p. 112W5 TOW; nil 1.4325; [.&l -20.Y (c =2.06, CHCl3); IR 

vmax (film) 1720 (s), 1255 (s), 1105 (s), 1050 (m). 835 (s), 775 (s) cm -l; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.83 (3H, d, J-6 Hz), 

0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 1.15-1.90 (3H, m), 2.14 (3H, s), 2.30-2.60 (2H, m), 3.65 (lH, dq, J=4, 6 Hz); GLC (cohmm, 

PEG-2OM, 0.25 mm$ x 60 m at 70°C +l’c/min; carrier gas, N2, 1.5 kg/cm2): Rt 74.9 min (99.7%, 100% d.e.). (CaIc for 

C14H3002Si: C, 65.06; H, 11.70. Found C, 64.98; H, 11.67%.) 

(b) (SR.U?J-isomer. A mixture of (SR,6R)-16a (1.88 g, 13.0 mmol), imidazole (5.33 g, 78.3 mmol), and TBSCI (5.90 g, 39.1~01) 

in dry DMF (38 ml) was stirred for 28 hr at room temp under Ar. It was then worked up in the same manner as described above to 

give 2.94 g (87%) of (5R,6R)-16b, b.p. 9%lOOW4 Torr; nil 1.4336; [a12’ o -0.85” (c=2.24, CHC13); IR vmax (film) 1720 (s), 1255 (s), 

1050 (m), 960 (m), 840 (s), 775 (s) cm-‘; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.83 (3H, d, J=6 Hz), 0.88 (9H, s), 1.06 (3H, d, J=6 

Hz), 1.20-1.60 (2H, m), 1.60-1.90 (lH, m), 2.14 (3H, s), 2.43 (2H, t, J=7 Hz), 3.69 (IH, dq, J=3,6 Hz); GLC (column, PEG-2OM, 

0.25 mm$ x 60 m at 70°C + l”C/min; carrier gas, N2, 1.5 kg/cm2): Rt 74.3 min (99.4%, 100% d.e.). (CaIc for Cl4H30028i: C, 65.06, 

H, 11.70. Found C, 64.83; H, 11.56%.) 

Methyl 7-t-botyldimethylailyloxy-B-methyl-3-oxooctanoate 17 

(a) @S,7RJ-isomer. To a stirred and heated (under reflux) suspension of NaH (60%, 0.34 g, 8.5 mmol) in (MeO)2CO (1.4 ml, 17 

mmol) and dry dioxan (3 ml), a soIn of (5S,6R)-16b (891 mg, 3.45 mmol) in dry dioxan (1.5 mI)was added dropwisc slowly under 

Ar. The mixture was stirred and heated under reflex for 2 hr and cooled. It was then quenched with water, neutralized with 1N 

HCI aq, diluted with water, and extracted with ether. The ether soln was washed with water, sat NaHC03 aq and brine, dried 

(MgS04), and concentrated h WCUO. The residue was chromatographed over Si02 to give 993 mg (91%) of (68,7R)-17. (A few % 

of the undesired regioisomer was detected by lH NMR.), nh9 1.4437; [a]h9 -19.5” (c=2.30, CHCl3); IR Ymax (I&) 1750 (s), 1720 

(s), 1650 (m). 1630 (m), 1250 (s), 835 (s), 775 (s) cm -‘; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.83 (3H, d, J=6 Hz), 0.88 (9H, s), 1.06 

(3H, d, J=6 Hz), 1.20-1.60 (2H, m), 1.60-1.90 (lH, m), -2.30 (0.2H, m), 2.15 (O.lH, s, regioisomer), 2.40-2.70 (1.8H, m), 3.46 (1.8H, 

s), 3.65 (lH, dq, J=4, 6 Hz), 3.74 (3H, s), 5.00 (O.lH, s), 12.10 (O.lH, s). From the lH NMR spectrum it was clear that (6S,7R)-17 

was a roughly 9:l mixture of keto- and enol-forms in CDC13. (CaIc for Cl6H3204Sk C, 60.72; H, 10.19. Found: C, 60.63; H, 

10.20%.) 

(b) (6R,7RI-Isomer. In the same manner as described above, (SR,6R)-16b (2% mg, 1.15 mmol) gave 349 mg (96%) of 

(6R,7~)-17, @ 1.4425; [c@ + 0.92“ (c = 1.95, CHC13); IR ymax (film) 1750 (s), 1726 (s), 1650 (m), 162.5 (m), 1250 (s), 835 (s), 775 

(s) cm-‘; 6 (100 MHz, CDCl3) 0.03 (6H, s), 0.83 (3H, d, J=6 Hz), 0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 1.20-1.90 (3H, m), -230 

(0.2H, m), 2.20 (O.lH, s, regioisomer), 2.56 (1.8H, t. J=7 Hz), 3.45 (1.8H, s), 3.70 (lH, dq, J=3, 6 Hz), 3.73 (3H, s), 4.98 (O.lH, s), 

12.20 (O.lH, s). (Calc for C16H3204Si: C, 60.R. H, 10.19. Found: C, 60.61; H, lO.lS%.) 

2-t-Butyldimethylsilyloxy-3.ll-dimethyl-6-nonacosanone 19 

(a) i2R,3S,ffSI-isomer. A mixture of (6S;IR)-17 (450 mg 1.42 mmol), K2CO3 (590 mg 4.27 mmol) and (S)-6 (671 mg 1.49 

mmol) in dry 2-butanone (9 ml) was stirred and heated under reflux for 20 hr under Ar. This mixture was then diluted with 

rrhexane, filtered through Cehtc, and concentrated in vacua. The residue was filtered through SiO2 to give 0.86 g of crude 

(2R,3S,llS)-18. This was dissolved in THF (9 ml). To this soln 15% NaOH aq (1.6 ml) and 10% (mBu)4NOH aq (1.2 ml) were 

added, and the stirring was continued for 24 hr at room temp. The mixture was then poured into water, acidified with dil HCI aq, 

and earacted with n-hexane. The organic layer was washed with water and brine, dried (MgS04), and concentrated in vacua. The 

residue was chromatographed over Si02 to give 29 mg (8%) of (SS,6R)-16b and 505 mg (61%) of (2R,3S,llS)-19, nh4 1.4550; 

[u]A4 -9.11” (c=4.79, CHC13); IR vmax (film) 2950 (s), 2870 (s), 1715 (s), 1460 (s), 1250 (s), 835 (s), 775 (s) cm-l; 6 (100 MHz, 

CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (OH, s), 1.06 (3H, d, J=6 Hz), 1.27 (44H, br), 2.25-2.55 (4H, m), 3.55-3.80 (lH, m). 

(Calc for C37H76028i: C, 76.48; H, 13.18. Found: C, 76.65; H, 13.33%.) 

(b) /2R,3S,W?J-komer. In the same manner as described above, (6S,7R)-17 (455 mg, 1.44 mmol) and (R)-6 (671 mg, 1.49 mmol) 

gave 70 mg (19%) of (6S,7R)-16b and 493 mg (59%) of (2R,3S,llR)-19, nA7 1.4541; [d]$,9 -8.40” (c = 4.50, CHCl3); IR umax (fiIm) 

2950 (s), 2870 (s), 1715 (s), 1460 (s), 1250 (s), 835 (s), 7X (s) cm-‘; 6 (100 MHz, CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, 

s), 1.06 (3H, d, J=6 Hz), 1.27 (44H, br), 2252.55 (4H, m), 3.55-3.80 (lH, m). (Calc for C37H76028i: C, 76.48, H, 13.18. Found 

C, 76.26; H, 13.30%.) 
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(c) 12R,3R,ffSJ+aomer. In the same manner as described above, (6R,7R)-17 (442 mg, 1.40 mmol) and (S)-6 (660 mg, 1.47 mmol) 

gave 30 mg (7%) of (6R,7R)-16b and 510 mg (63%) of (2R,3R,llS)-19, ng 1.4475; [ali +O.W (c=S.ll, CHC13); IR vmax (film) 

2950 (s), 2870 (s), 1715 (s), 1460 (s), 1250 (s), 835 (s), 77.5 (s) cm- ‘; 6 (100 MHz, CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, 

s), 1.06 (3H, d, J=6 Hz), 1.27 (44H, br), 2.40 (4H, t-like, J=7 Hz), 3.70 (IH, t-like, J=S Hz). (UC for C37H760$3i: C, 76.48, H, 

13.18. Found: C, 76.53; H, 13.09%.) 

(d) f2R,SR,11R)-Isomer. In the same manner as described above, (6R,7R)-17 (705 mg, 2.23 mmol) and (R)-6 (1.05 g, 233 mmol) 

gave 56 mg (10%) of (6R,7R)-16b and 940 mg (73%) of (2R,3R,llR)-19, nhg 1.4502; [a&’ + 0.56’ (c = 5.16, CHC13); IR vmax (fihn) 

2950 (s), 2870 (s), 1715 (s), 1460 (s), 1250 (s), 835 (s), 775 (s) cm-l; 6 (100 MHz, CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, 

s), 1.06 (3H, d, J=6 Hz), 1.27 (44H, br), 2.40 (W, t, J=6 Hz), 2.40 (2H, t, J=7 Hz), 3.69 (lH, dq, J=4, 7 Hz). (Calc for 

C37H7602Si’ C, 76.48; H, 13.18. Found: C, 76.43; H, 13.17%.) 

2-1-Sutyldimethyl8ilY~oxy-3,ll-dlmethyl-8-nonaoo8anol 2Oa 

(a) E’R,3S,8RS,lfSI+aomer. To a stirred and ice-cooled soln of (2R$S,llS)-19 (467 mg, 0.82 mmol) in &PrOH (9 ml), NaBH4 

(30 mg, 0 79 mmol) was added portionwise. The mixture was stirred overnight at room temp, then diluted with water, acidified with 

dil HCI aq (to pH 6), and extracted with n-hexane. The organic layer was washed with water and brine, dried (MgSOq), and 

concentrated h vacua. The residue was chromatographed over Si02 to give 414 mg (88%) of (2R,3S,6RS,llS)-200, n$j 1.4528, 

[a]$’ -7.80” (c= 5.06, CHCQ; IR umax (fihn) 3350 (s), 2940 (s), 2870 (s), 1250 (s), 1110 (m), 955 (m), 835 (s), 775 (s) cm-l; 6 (100 

MHZ., CDC$) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 1.27 (49H, br), 3.45-3.80 (W, m). (CaIc for 

C37H78028’: c, 76.21; H, 13.48. Found: C, 76.40; H, l3.30%.) 

(b) /2R,3S,8RS,llR~-komer. In the same manner as described above, (2R,3S,llR)-19 (475 mg, 0.82 mmol) was converted to 3% 

mg (83%) of (2R,3S,6RS,llR)-2Oa, nA9 1.4550; [cz]L9 -8.40” (c =4.50, CHClj); IR Ymax (film) 3350(s), 2940 (s), 2870 (s), 12.50 (s), 

1110 (m), 955 (m), 835 (s), 775 (s) cm-l; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 

1.27 (49H, br), 3.45-3.80 (2H, m). (Calc for C37H7802S’: C, 76.21; H, 13.48. Found: C, 76.05; H, 13.31%.) 

(c) 12R,3R,8RS,lfS)-isomer. In the same manner as described above, (2R,3R,llS)-19 (330 mg, 0.58 mmol) was converted to 308 

mg (93%) of (2R,3R,6RS,llS)-20a, ng 1.4533; [c@ + 1.07’ (c=5.11, CHC13); IR vmax (fihn) 3350(s), 2940 (s), 2870 (s), 1250 (s), 

955 (m), 835 (s), 775 (s) cm-‘; 6 (100 MHz CDC13) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 1.27 (49H, 

br), 3.45-3.85 @I-I, m). (WC for C37H78028i: C, 76.21; H, 13.48. Found: C, 76.11; H, 13.46%.) 

(d) f2R.3R.8RS.f7R)-/somer. In the same manner as described above, (;?RJR,llR)-19 (820 mg, 1.41 mmol) was converted to 682 

mg (82%) of (2R,3R,6RS,llR)-2Oa, ng 1.4561; [a# +0.82” (c=6.34, CHCIZ); IR vmax (film) 3350(s), 2940 (s), 2870 (s). 1250 (s), 

955 (m), 835 (s), 775 (s) cm-*; 6 (100 MHZ, C D 1 C 3) . 0 03 ( 6H, s), 0.75X1.95 (9H, m), 0.88 (9H, s), 1.06 (3H, d, J=6 Hz), 1.27 (49H, 

br), 3.45-3.85 (W, m). (CaIc for C37H7802Sk C, 76.21; H, 13.48. Found: C, 76.08; H, 13X%.) 

2-~-Butyldlmethy/s//yloxy-3.17-d/methy/nonacosane 218 

(a) (2R,3S,llS)-isomer. To a stirred and ice-cooled soln of (2R$S,6RS,llS)-20s (397 mg, 0.68 mmol), DMAP (8 mg, 0.07 

mmol) and dry pyridiie (340 ~1, 4.2 mmol) in dry CH2CI2 (6 ml), MsCl (106 ~1, 1.37 mmol) was added and the stirring was 

continued overnight at 4°C. It was then quenched with water, diluted with water and extracted with rrhexane. The organic layer 

was washed with water, sat 01804 aq, water, sat NaHC03 aq and brine, dried (MgS04), and concentrated in vacua to give 446 mg 

(%%) of crude (2R,3S,llS)-20b. Thii was dissolved in dry THF (3.4 ml). To this soln, LiEt3BH (1 N in THF, 3.4 ml, 3.4 mmol) 

was added dropwise at 0°C under Ar. After removal of the ice-bath, the stirring was continued for 2 hr. It was quenched with 

water, poured into water and cxtractcd with n-hcxane. The organic layer was washed with water and brine, dried (MgS04), and 

concentrated in yacuo. The residue was chromatographed over Si02 to give 361 mg (93% from 208) of (2R,3S,llS)-21s, nil 

1.4493; [a]~’ -8.13” (c= 5.04, CHC13); IR vmax (film) 2940 (s), 2860 (s), 1460 (s), 1375 (m), 1250 (s), 1105 (m), 955 (m), 835 (s), 775 

(s) cm-‘; 6 (1M) MHz, CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m). 0.88 (9H, s), 1.04 (3H, d, J=6 Hz), 1.27 (SOH, br), 3.64 (lH, dq, 

J=4.5,6 Hz). (Calc for C37H780Si: C, 78.36; H, 13.86. Found: C, 78.37; H, 13.96%.) 

(b) fZR,3S,17RI-Isomer. In the same manner as described above, (2R,3S,6RS,llR)-208 (387 mg, 0.66 mmol) was converted to 343 

mg (91%) of (2R,3S,llR)-21a, nAg 1.4504, [a]h9 -8.21” (c= 5.05, CHCl3); IR vmax (film) 2940 (s), 2860 (s), 1460 (s), 1375 (m), 1250 

(s), 1105 (m), 955 (m), 835 (s), 775 (s) cm-‘; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.04 (3H, d, J=6 

Hz), 1.27 (50H. br), 3.64 (lH, dq, J=4.5, 6 Hz). (Calc for C37H78DSi: C, 78.36; H, 13.86. Found: C, 78.18; H, 13X?%.) 
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(c) (2/?,3R, 71.Wisomer. In the same manner as described above, (2R,3R,6RS,llS)-2Oa (305 mg, 0.52 mmol) was converted to 257 

mg (87%) of (2R,3R,lls)-21a, ng 1.4522; [c@ + 1.21” (c=4.15, CHCl3); IR vmax (film) 2940 (s), 2860 (s), 1460 (s), 1375 (m), 

1250 (s), 1050 (s), 955 (m), 835 (s), 775 (s) cm“; 6 (100 MHz, CDC13) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.05 (3H, d, J=6 

Hz), 1.27 (5OH, br), 3.67 (lH, dq, J=4,6 Hz). (CaIc for C37H780Si: C, 78.36; H, 13.86. Found: C, 78.43; H, 13&t%.) 

(d) (2R,3R,MtI-isomer. In the same manner as described above, (2R,3R,6RS,llR)-20a (656 mg, 1.13 mmol) was converted to 590 

mg (92%) of (2R,3R,llR)-21ft, nh9 1.4502, [ct]h9 +0.56” (c=5.16, CHC13); IR vmax (film) 2940 (s), 2860 (s), 1460 (s), I375 (m), 

1250 (s), 1050 (s), 955 (m), 835 (s), 775 (s) cm.‘; 6 (100 MHz, CDCl3) 0.03 (6H, s), 0.75-0.95 (9H, m), 0.88 (9H, s), 1.05 (3H, d, J=6 

Hz), 1.27 (SOH, br). 3.67 (lH, dq, J=4,6 Hz). (Calc for C37H780Si: C, 78.36; H, 13.86. Found: C, 78.35; H, 13.67%.) 

3.11-Dimethyl-2-nonacosanol 21b 

(a) (2R,3S,flS)-Isomer. To a soIn of (2R,3S,llS)-21a (35lmg 0.62 mmol) in DME (13 ml), 46% HF aq (0.5 ml) was added 

dropwise and the stirring was continued overnight at room temp. It was then neutralized with sat NaHC03 aq, diluted with water, 

and extracted with ether. The ether soIn was washed with water and brine, dried (MgS04), and concentrated In vacua. The 

residue was chromatographed over Si02 to give 270 mg (96%) of (2R,3S,llS)-21b. This was further purified by recrystahization 

from MeOH to give 193 mg of pure 20b as colorless needles, m.p. 46.0-46.5”C; [aJ20 D -7.95” (c = 2.51, CHC13); IR umax (Co 3640 

(m). 2950 (s), 2870 (s), 1465 (s), 1375 (m), 1075 (m). 715 (m) cm -l; 6 (100 MHZ CDCI,) 0.75-0.95 (9H, m), 1.12 (3H, d, J=6 Hz), 

1.27 (SlH, br), 3.66 (lH, dq, J=5,7 Hz). (CaIc for C&H640: C, 82.2, H. 14.25. Found: C, 82.49; H, 14.10%.) The correspondiig 

(R)- and (S)-MTPA esters 21c were prepared as usual and analyzed by HPLC (column, Senshu pak-Silica 1251-N, 4.6 mm+ x 250 

mm; solvent, ehexane-1,ZdichIoroethane (30:l); flow rate, 1.2 mI/min; detector, SPD-M, 254 run): Rt 29.1 min (0.5%, (R)-MTPA 

ester of (2S,3R)-21c), 32.8 min (99.5%, (R)-MTPA ester of (2R,3S)-21~). The stereochemical purity of (2R,3S,llS)-21b was 

-100% e.e. and 99% d.e. The stereochemical purity of other isomers of 21b was determined to -100% e.e. and >99% d.e. by the 

same procedure. 

(b) (2R,3S,17R)-isomer. In the same manner as described above, (2R,3S,llR)-218 (332 mg, 0.56 mmol) was converted to 249 mg 

(94%) of (2R,3S,llR)-21b. This was further purified by recrystallization from MeOH to give 185 mg of pure 21b as colorless 

needles, m.p. 43.5-44.o”C; [a]h8 -7.80” (c = 3.89, CHC13); IR umax (CC14) 3640 (m), 2950 (s), 2870 (s), 1465 (s), 1375 (m), 1075 (m), 

715 (m) cm-t; 6 (100 MHz, CDCl3) 0.75-0.95 (9H, m), 1.12 (3H, d, J=6 Hz), 1.27 (SlH, br), 3.66 (lH, dq, J=5, 7 Hz). (Calc for 

C31H640: C, 82.22; H, 14.25. Found: C, 82.U; H, 14.14%.) 

(c) (2R,3R,).fSl-isomer. In the same manner as described above, (2R,3R,llS)-21a (247 mg, 0.44 mmol) was converted to 195 mg 

(99%) of (2R,3R,llS)-21 b. This was further purified by recrystahixation from EtOH to give 180 mg of pure 21b as colorless 

needhas, m.p. 37.5-38.o”C, [a]8 +7.52” (c=4.81, CHC13); IR umax (CC14) 3640 (m), 2950 (s), 2870 (s), 1465 (s), 1375 (m), 1080 

(m), 715 (m) cm- ‘;S(100MHz,CDC3) . -. I 0 75 0 95 (9H, m), 1.16 (3H, d, J=6 Hz), 1.27 (SlH, br), 3.70 (lH, dq, J=4,7 Hz). (Calc 

for C3lH640: C, 82.22; H, 14.25. Found: C, 82.09, H, 14.21%.) 

(d) 12R,3R,lfRI-isomer. In the same manner as described above, (2R,3R,llR)-218 (565 mg, 1.00 mmol) was converted to 448 mg 

(99%) of (2R,3R,llR)-21b. This was further purified by recrystallization from MeOH to give 420 mg of pure 21b as colorless 

needles, m.p. 52.0-525°C; [a@ +7.61” (c=4.67, CHCI3); IR vmax (CCl4) 3640 (m), 2950 (s), 2870 (s), 1465 (s), 1375 (m), 1080 

(m), 715 (m) cm- 1; 6 (100 MHz, CDCI,) 075-0.95 (9H, m), 1.16 (3H, d, J=6 Hz), 1.27 (SlH, br), 3.70 (lH, dq, J=4, 7 Hz). (Calc 

for C31H640: C, 82.22; H, 14.25. Found: C, 82.13; H, 14.42%.) 

3,11-Dimethyl-2-nonacosanone 1 

(a) 13S,77SI-isomer. To a stirred and ice-cooled soIn of (2R,3S,llS)-21b (185 mg, 0.41 mmol) in ether (19 ml), chromic acid 

aq10 (0.4 N, 2.05 mI, 1.00 es) was added dropwise. This mixture was stirred for 10 min at 0°C. After addition of a few drops of 

CPrOH, the mixture was stirred 3 min. then poured into ice-water, and extracted with n-hexane. The organic layer was washed with 

water and brine, dried (MgS04), and concentrated in vacua. The rcsiduc was chromatographed over Si02 to give 181 mg (99%) 

of (3S,llS)-1. This was further purified by recrystallization from EtOH to give 150 mg of pure 1 as colorless needles, m.p. 

47.0-47.5oc; [C&9 +5.52” (c=O.92, n-hexane); IR umax (KBr) 2990 (w), 2940 (s), 2870 (s), 1715 (s), 1475 (m), 1465 (s), 1420 (w), 

1370 (m), 1295 (w), 1275 (w), 1245 (w), 1215 (w), 1210 (w), 1185 (m), 1150 (m), 1100 (w), 1085 (w), 1035 (w), 955 (m). 9~) (w), 885 

(wh 875 (w), 775 (w), 730 (s), 720 (s) cm-‘; 6 (500 MHz, CCI4) 0.833 (3H, d, J=6.5 Hz), 0.887 (3H, t, J=7 Hz), 1.134 (3H, d, J=7 

Hz), 1.248 (50H, br), 1.603 (lH, sext-Iike, J=7 Hz), 2.035 (3H, s), 2.388 (lH, sext, J=7 Hz). (CaIc for C31H620: C, 82.51); H, 
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U.&i. Found: C, 82.31; H, 14.06%.) 

(b) @S,ffRI-/somer. In the same manner as described above, (2R,3S,llR)-21b (101 mg. 0.22 mmol) was converted to 98 mg 

(97%) of (3S,llR)-1. This was further purified hy recrystallization from EtOH to give 73 mg of pure 1 as colorless need& m.p. 

405-41.o”C, [a]h9 +S.Sl’ (~12.05, mhexane); IR umax (KBr) 2980 (m), 2940 (s), 2870 (s), 1705 (s), 1475 (s), 1365 (m), 1295 (w), 

1200 (w), 1185 (w), 11% (m), 1135 (m), 955 (m), 930 (w), 890 (w), 725 ( s cm-‘; 6 (500 MHz, Ccl&, 0.833 (3H, d, J=6.S Hz), 0.887 ) 

(3H, 1, J=7 Hz), 1.134 (3H, d, J=7 Hz), 1.248 (SOH, br), 1.603 (IH, sext-like, J=7 Hz), 2.035 (3H, s), 2.388 (H, sext, J=7 Hz). 

(CahZ for t&H62G: C, 82.59; H, 13.86. Found: C, 82.64; H, l3.99%.) 

(c) WR,11SJ-leomer. In the same manner as described above, (2R,3R,lIS)-21b (140 mg, 0.31 mmol) was converted to I39 mg 

(100%) of (3R,llS)-1. This was further purified by recrystallization from EtOH to give 108 mg of pure 1 as colorless needles, m.p. 

40.541.O”C; [a];’ -5.31” (c=4.03, n-hexane); Its IR and ‘H NMR spectra were identical with those of (3S,llR)-1. UC NMR (12.5 

MHz, C6Dd 6 14.32, 16.25, 19.97, 23.09, 27.59, 29.79, 29.97, 30.17, 30.45 30.51, 32.31, 33.22, 37.56, 47.06, 209.80. (CaIc for 

C31H620: C, 82.59; H, 13.86. Found: C, 82.60; H, 13.95%.) 

(d) I3R,f1RI-isomer. In the same manner as described above, (2R,3R,llR)-21 b (Ux, mg, 0.44 mmol) was converted to 198 mg 

(99%) of (3R,llR)-1. This was further purified by recryxtaIIization from EtOH to give 146 mg of pure 1 as mlorlw needIc.s, m.p. 

47.0-475”C; [a]? -5.44’ (c=4.09, n-hexane); Its IR and lH NMR spe&ra were identical with those of (3S,llS)-1. UC NMR (l25 

MHz, C6DB, 6 14.32, 16.25, 19.97, 23.07, 27.59, 29.79, 29.97, 30.16, 30.42, 30.51, 32.31, 33.20, 3756, 47.06, 209.78. (CaIc for 

C31H620: C, 82.59; H, 13.86. Found: C, 8u8; H, 14.01%.) 

Determhatlon of the stereochemical purity ol 1 

(3R,llR)-1 was reduced with DLBAL in n-hexane at -78°C in the usual manner. The resulting (2RS$R,llR)-21 b was converted 

to the corresponding MTPA esters 210 and anaIyx.d by HPLC under the same conditions as already described. HPLC Rt 27.5 

min (55.2%, (R)-MTPA ester of (2S,3R)-21b), 33.7 min (44.8%, (R)-MTPA ester of (2A,3R)-21b). The stereo&em&d purity of 

(3R,llR)-1 was -100% e.e. and ~99% d.e.. The stereochemical purity of other isomers were -100% e.e. and ~99% d.e. 
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