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AMnet-The both enantiomers of (2)~14methylhexadec&nal were synthesized starting from (RX t )-citronellol. 
The (R)+)-enantiomer (1) was about 250 times more active than its amtipode (1’) when tested on dermestid beetle. 

In 1%9, Burkholder, er a/.’ studied the sex pheromone of 
the female dermestid beetle, T~~godemta inchm Le 
Conte, and isolated (Z)-( - )_14-methylhexade&en-l-ol 
16, and methyl (a-(-)-14methylhexadec-ktoate by 
extracting whole insects. The absolute con@uration of 
these pheromone components was determined by us to 
be R by synthesizing their antipodes from (S)-( - )-2- 
methylbutan-l-ol.2 Very recently Rossi and Carpita cri- 
tically traced our synthesis conhrming the reported [a]u 
value of (S, Z)-( + )-14-methylhexadec-3cn-1-o1.’ 

In 1976, Cross cl a/. isolated the genuine sex pheromone 
of T. inchsum and T. uatiile by aeration of the female 
beetles and identified it as (Z)-14methylhexadec&nal 
(1 and 1’): We therefore decided to synthesize both 

‘Phmwae Synthesis XXIII. lXis work was preseated at 175th 
ACSNationalMecthginAaakeim,Calif..on 16March 1978,asa 
part of KM’s lecture ia a Symposium entitled Stereoc~ 
Aspects of Pesticide Cbmistry. Ibe experio~entai put of this work 
was taken from the forthcomia6 doctoral dissertatioa of T.S. Part 
XXII, K. MO& S. Masuda and hf. Math, A@. Rid. Chem. IZ. 
1015 (1918). 

bKeswrch Fellow on leave from Otsuka Pharmaceutical Co., 
Ltd.. Tokuskima Factory. 

‘Another drawback of this star@ material was the un- 
availability of its (R)-( t )-isomer. 

enantiomers (1 and 1’) of the pheromone to clarify the 
relationship between chirahty and pheromone activity.’ In 
the present work we tried to circumvent the ambiguity 
concerning the optical and/or chemical purities of (S)-(+ 
2-methylbutan-l-01. the starting material in our previous 
synthe.sis.J3 This required us to employ (R)_(+)-citronel- 
lol2a as the common starting material for the both 
enantiomers (1 and 1’). Since the optical purity of our 
(R)-(+)-citronellol k was high,-’ the synthesis 
described below enabled us to secure highly pure 1 and 1’. 

The tosylate 2b of (I&o )-citronellol was oxidixed 
with mchloroperbenxoic acid to give an epoxide 3. This 
was cleaved with HIO, to an aldehyde 4 whose reduction 
with LAH yielded gas chromatographicaUy pure (S)-( + )- 
4methylhexan-l-ol k, [0]~~+6.630 (neat). The cor- 
responding tosylate sb was treated with LiBr to give a 
bromide 6. The couplit of the Grignard reagent pre- 
pared from 6 with ally1 bromide atforded an optically 
active oletin 7 with S absolute configmation. 

The enantiomeric R-olefin 7 was prepared as follows. 
The acetate 2c of (R).( + )&roneUol was oxidized with 
m-chioroperbenxoic acid to give an epoxide 8. This was 
treated with selenophenol followed by hydrogen perox- 
ide” to give a crude alcohol 9a. After acetylation to 9b, 
the olelInic alcohol was oxidixed with m-chloroperben- 
xoic acid yielding an epoxide 10. Oxidation with HIO, 
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cleaved the epoxide to an ahiehyde 11. The Woiff- 
Kishner reduction of 11 gave gas c~ato~~~y 
pure (Z?H- ~~~~y~n~l~l f2a [oln -5.42” 
(neat). The correspon- tosylate 1Zh was coupled in 
the presence of Li&uCL with a Gr@ard reagent pre- 
pared from but-3-enyl bromide to &e the required R- 
olefin 7. Throughout these synthetic sequences the ab- 
solute contiguration of the asymmetric C atom of 
citronellol was fully retained as later shown by the [a]~ 
v&es of the final products (1 and I’), ~~~ GLC 
analyses revealed the presence of unidentitied impurities 
in our 7 and 7’. 

The olefins 7 and 7’ were converted by the addition of 
Br2 to dibromides 13 and 13, respectively. Dehydro- 
bromination of X3 Kurd 13’ with NaNI& in iiq NH, Rave 
acetylenes 14 and 14’. The (s)_(+ bcetylene 14, 
[a]~‘~ + 8.84 (neat), was %% pure as shown by GLC. The 
(R)-( - )-acetylene 14, however, was about 80% pure with 
[a]d’ value of -5.94” (neat). The acetylenes 14 and 14’ 
in THF were treated with n-BuLi and the resultiu8 
carbanion was alkylated with I-tetrahydropyranyloxy-;l- 
iodoheptane in HMPA. The products 15a and l!W , 
were treated with p-TsOH in MeGH to give alcohols l!th 
and lslr’, respectively. The ~~~y~~~on of l5b and 
15b’ was foRowed by chromatographic puScation over 
Si&A@JO, to Rive 16 and 16, respectively. The GLC 
analysis revealed the (Z&alcohol 16. [a]D”-5.43o 
(CHCM, to be 96% pure. The antipodal (S)-alcohol 14, 
[ah,=+5570 (CHCL), was also 96% pure by GLC am&- 

later stages in the synthesis of (S)-(+ )-1’. Rosii orally rq&d his 
sYntbesis of (&t-k fkom tRH+kitroaeUol 2s at the 
eucIm4 codeti on Mom- and sesqaitcrpenoids, varetms, 
Lake Como. Italy.on 27 Auppat 1977. KM. cxpresrres his thanks to 
Prof. Cl. Jommi (Wan) for haviag invited him to that Conference. 

sis.Thereported [a]Dvahtesforthisalcoholl6’inthesame 
solvent were +531° (Mori)2 and i5.33” (Rossi and 
Carpita).’ Rossi and Carpita estimated their alcohol 16’ to 
be 92.5% optieatly pure by comparing the rotation valne of 
their intermediate with that of the optically pure authentic 
material. Our alcohols were therefore throu8ht to be highly 
optically pm’e (>92.5%). Gxidation of 16 and 16’ with 
Cr&C5HsNHCl’o yielded the final products, (R,ZN 
~~1~~~ 1. [&,2’ - 5.94’ (CHC&), and (S, 
Z)-l’,[~]D~‘+6.020(CHCt~).~GLC~y~srcvealed 
their purities to be 94% for 1 and >98% for l’, respectively. 
TheIR,NMRandmassspectraofourlandl’wereentheiy 
identical with the published charts of the naturai 
pheromone.’ Rossi and Carpita reported the rotation value 
of 1’ to be [aloar + 6.05” (ether).3 

In conch&on we synthesized the both en~tio~~ of 
the dermestid beetle pheromone in hi&ly opticaliy pure 
states. The biological evaluation of our material was 
kindly carried out by Prof. W. E. Burkholder, University 
of Wisconsin, employing Ttvgoderma incfusum Le 
Conte as the test animal. The 50% response threshold 
dose for the (IQ-pheromone (1) was 9.6 x 10” cg per 
nude insect, while that of the #)-isomer (1’) was 39x 
lO-‘jqt. The (~~~~er was therefore about 250 
times more active than its antipode. The (*isomer 
showed no hthiiitory effect when mixed with the (IQ 
isomer. This may mean that the (&isomer is biolo&aKy 
inactive, since it is hi&ly probable that its weak activity 
is due to the contamination of a trace amount of the 
(R)_isomer.d 

All b.ps were uncormtcd. IR spectra refer to tiltus and were 
dctcrmhul on I Jasco IRA-l rpectrometcr. NMR specfra were 
readed as CC& s&s at 60 MHz with TMS as an internal 
standard on a Hitachi R-24A spectrometer. Optical rotatioas 
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were measured on a Jasco DIP-4 polarimeter. GLC analyses 
were performed on a Yanaco G 80 gas chromatograph. 

(R)-( +)-Cirronrllol fosykrte Zb. Powdered tosyl chloride 
(41.48) was added portionwise to a stirred and cooled soln of h 
(26.5 g; prepd from (R)-( t )-citronellic acid with [alou t I I.? 
(c = 2.8, CHClr) by reduction with LAH) in dry pyridiie (150 ml) 
at lW. The mixture was stirred for 2 hr under icecooling. poured 
into ice-water+lil HCI and extracted with ether. The ether soln 
was washed with dil HCI. water, NaHC@aq and brine, dried 
(MgSOI) and concentrated in uac~o. The resulting crude tosylste 
2b (49g) was employed for the next step without further 
purification, v~,~ 2910 (s). 1600 (ml. I I95 (s), I180 (s) cm-‘. 

(R)Epoxycirrone/lol rosylate 3. mChloroperbenzoic acid (74% 
purity, 428) was added portionwise to a stirred and ice-cooled 
soln of 2b (498) in dry CHrClr (2OOml). After the addition, the 
mixture was stirred for 2hr and then filtered to remove pre- 
cipitated m-chlorohenzoic acid. The CHrClx soln was washed 
with NaHSGr aq. dil NarCOr aq and brine, drii (&SO,) and 
concentrated in IUICUO to dve crude 3 (51 g), v,,,.. 2980 (s), 2940 
(I), I600 (m). 1208 (s), II85 (s) cm-‘; 60.87 (3H, d. J = 6 Hz). I.16 
(3H. s). 1.28 (3H, s),2.44 (3H. s), 4.04 (2H, t, J = 6 Hz). 7.34 (2H. 
d, J = 9 Hz), 7.78 (W, d. J = 9 Hz). This was employed for the 
next step without further purilkruion. 

(R)-&TosyJoxy4mcthylhezono/ 4. A soln of HIO,.WrO (40 g) 
in THF (108 ml) was added dropwise to a stirred and ice-cooled 
soln of 3 (51 g) in ether (3OOml). After stirring for I hr. the 
mixture was poured into ice-water and extracted with ether. The 
ether soln was washed with water, NaHCG, aq. Na2Sx03 aq and 
brine, dried (MgSO~) and concentrated to give crude 4 (43g), 
Vmu 2870 (s), 2940 (9, 2880 (m), 2120 (W), i730 (Vs). 160 (m). 
1365 (vs). 1195 (vs), 1185 (vs) cm-‘: 8 0.82 (3H. d. J = 5 Hz). 2.40 
(3H, s). 4.88 (2H, t, J = 6 Hz), 7.48 (2H, d. i = !jHz), 7.82 (& d, 
J = 9 Hz), 9.74 (1H. t. J = 1.5 Hz). This was employed for the next 
step without further purification. 

(S)-( t )4Methylhezux-l-01 ti. A soln of 4 (43 g) in dry ether 
(3Oml) was gradually added to a stirred and ice-cooled suspen- 
sion of LAH (I7 g) in dry ether (IOOOml). The mixture was 
stirred for 12 hr at room temp. Then water was added dropwise 
to the stirred and ice-cooled mixture to destroy the excess of 
LAH. The mixture was poured into icedil HCI. The ether layer 
was separated and the aqueous layer was extracted with ether. 
The combined ether soln was washed with water, NaHCOxaq 
and brine, dried (MgSG,) and concentrated. The residue was 
distilled to give 11.62g(54% from 21) of k. b.p. 87-W/26 mm, 
nd 1.4278; [&@t 6.63’ (neat); vnu -3328 (s). 2970 (s). 2940 
(s). 2870 (s), I468 (m), 1390 (m), 1060 (s), 908 (w) cm-‘; d 0.88 
(6H, deformed 1, br.), -1.35 (7H, br), 3.50 (W. t, J =6Hz). 4.28 
(IH, s); MS: m/c II6 GA’); GLC (Column, 5% LAC 2R-446, 
I.5 mx 3nun i.d. at W; Carrier gas, Nrr I kg/cm’): Rt 2.8min. 
(Found: C, 72.30; H, 13.59. CrH,P requires: C, 72.35: H. 
13.88%). 

(S)( t )-I-Etumo4methylliaanr 6. Powdered tosyl chloride 
(14.6 g) was added portionwise to a stirred and ice-cooled soln of So 
(7.44 g) in dry pyridine (70 ml). The mixture was stirred for 2 hr at _ _. 
O-5’. ~&&sequent workiup as described for 2b gave 18.8 g of Sb. 
v..... 2960 tsl. 2920 Is). 2880 k). I680 (ml. 1200 Is). 1185 Is) cm-‘. 
This-was d&lved in~ketoue ii08 ml). CBr (l5:l.g) was &fded to 
the soln. The mixture was heated under retlux for I hr and then 
stirred for I2 hr at room temp. After pouring into ice-water, the 
mixture was extracted with ether. The ether soln was washed with 
water and NaHCOx aq, dried (CaCld and concentrated. The residue 
was distilled to give 8.3 g (72.4% from SI) of 6. b.p. 67-72V8 mm, 
no*’ 1.4484; [u)u*’ + 11.00 (neat); v,, 2%0 (s). 2920 (s). 2860 (s). 
1460(m), 1380(m). 1250 (m), I210 (m) cm-‘; d 0.88 (6H, br). -1.32 
(4H. m), -1.80 (3H. m). 3.32 (2H, 1, J = 6 Hz): MS: 180,178 (M’); 
GLC (Column, 5% LAC 2R446, 1.5 m x 3 mm i.d. at 6(r; Carrier 
gas, N,. 1 k&m% Rt 2.6 min. (Found: C. 48.85: H. 8.79. C,H,.Br 
-&ir& C~46.~; H. 8.44%. This bromide unf&tunately did’uot 
give correct analytical data). 

(!I)-( t )-7-Mcrhyfnon-I-ene 7’. A Grignard reagent was pre- 
pared from 6 (12.80) and Mg (l.74g) in dry ether (48 ml). Ally1 
bromide (9.5g) was added dropwise to the reagent under ice- 
cooling and then the mixture was heated under reflux for Zltr. 
These operations were carried out under Ar. The mixture was 

poured into ice-water and extracted with ether. The ether soln 
was dried (CElr) and fractionally distilled to give 7.1 g (71%) of 
7”. b.p. l58-1620, nor’ 1.4225: [aloU t 7.14 (neat); vnul 3898 (w). 
2970 (s), 2940 (I). 2890 (s). 2860 (I). 1645 (m). 1470 (m). 1398 (m). 
995 (m), 910 (I) cm-‘; d 0.88 (6H. br). -1.28 (9H. br). -2.05 (2H. 
br. d). -4.8-w5.2 (2H. m). 5.48--6.2 (IH. m): GLC (Column, 
3% SE30.2.25 m x 3 mm i.d. at 6(p; Carrier gas. Nx, I kg/cm’): Rt 
4.7 min (88%). impurity at Rt 3.5 min. MS: m/e I40 (M+). 

(R)-( t )_Citroncllol rnfare h. Act (52 ml) was added to a 
soln of 28 (Zag) in dry pyridine (26 ml) and the mixture was 
heated on a boiii water bath for 3 hr. Then it was poored into 
water and extracted with ether. The ether soln was washed with 
water, dil HCI, NaliCO,aq and brine, dried (MgSGd) and 
concentrated in LUCUO. The residue was distilled to give 31 g 
(94%) of 2.c. b.p. 88-93”/3 mm. This was employed for the next 
step without further puritication. 

(R)-( t )_&oxycitrone/lof acetate 8. mChloroperhenzoic acid 
(8046 purity, 32.5~) was added portionwise to a stirred and 
ice-cooled soln of k (27g) in CHxClx (208ml) at S-100. The 
mixture was stirred for 2 hr at M’. Then it was washed with 
NsrCOl aq and brine, dried (MgSG,) and concentrated in uacuo. 
The residue was distilled to give 26.61 (91%) of 8. b.p. 9c 
W/3 mm. no2rd 1.4% [a)orr t 2.26O (neat); vn,” 2960 (s), 2930 
(s), 2880 (ml, 1745 (s). 1460 (ml, 1385 (ml. 1375 (ml, I250 (s), 
1060 (ml. 1040 (m) cm-‘; d 0.95 (3H. d. J = 6 Hz), I.18 (3H, s), 
I.20 (3H, s), -1.45 (7H, br). l.% (3H. s). 2.50 (IH. t. J=4Hz), 
4.05 (W. t, J = 6 Hz); GLC (Column, 5% LAC 2R-446, I.5 m x 
3mm at I#r; Carrier gas, Nr, I kg/cm*): Rt 7.7min. (Found: C, 
66.94; H. 10.21. C,zH&r requires: C. 67.26: H, 30.35%). 

(S)-( t )_3,7-~m~~ylocf-5-ene-l,7-diol I-acetale 9b. A soln of 
CIH&Na was prepared by the addition of NsBH, (8g) to a 
suspension of &H&&H, (29.35 g) in EtGH (308 ml) under Nr. 
To this was added a soln of 8 (35 g) in EtOH (30 ml). The mixture 
was stirred and heated under reflux for 2 hr. After cooling 
and dilution with THF (2lKlml). 30% H&t2 (130ml) w= added 
dropwise to the stirred and cooled mixture during I hr below 20”. 
The stirring was continued for 5 hr at room temp. Then the 
mixture was diluted with water and extracted with ether. The 
ether soln was washed with NarCGr aq and brine, dried (MgSG,) 
and concentrated in uacuo. The residual crude )I, v,,,.. 3368 (s), 
2980 (s), 2930 (s), 1060 (s) cm-‘, was mixed with dry pyridine 
(24 ml) and AC&I (48 g). The mixture was left to stand overnight 
at room temp. Then it was poured into water and extracted with 
ether. The ether soln was washed with water, dil HCI, 
NaHCOr aq and brine, dried (MgSG,) and concentrated in uacuo. 
The residue was distilled to give 25.5 g (72% from I) of 9b, b.p. 
ll3-ll80/l.l mm, non 1.4486: [u]oUd t2.2r (neat); v,.. 3410 
(m), 2968 (s), 2928 (s), 2868 (m). I748 (5). 1660 (w), 1460 (m), 1370 
(s), 1245 (s). 1150 (m). 1040 (m), 970 (m) cm-‘: d O.% (3H. d. 
J = 6Hz). 1.23 (6H. s). 1.54 (SH. ml. 1.99 (3H. s). 2.66 (IH. s). . ~~. ~,, 
4.03 (2H, 1, J =b Hz), 5.53 (2‘H, br. i): GLC (Coiumn, 5% LAC 
2R446. I.5 m x 3 mm i.d. at I#p; Carrier gas, Nr, 1.0 kg/cm’): Rt 
15.2 min; MS: m/e 214 (M’). 

(SM t )-5,bEpoxy-3,7-dimethylocgrne-l,7-diol I-acetate 10. 
mChloroperhenzoic acid (75% purity, 30.15g) was gradually 
added to a stirred and cooled soln of 9h (25.5g) in CHrC12 
(2OOml) at 5-W. The mixture was stirred for 2hr at O-5’ and 
filtered to remove the precipitated m-chlorobenzoic acid. The 
8ltrate was washed with NarCOx soln, dried (MgSG,) and 
concentrated in wcuo to give 26 g of CNde 10, vnu. 3480 (m), 
2980 (5). 2940 (s), 2880 (m), 1745 (s), 1465 (m). 1380 (5). 1250 (s). 
1050 (m) cm-‘; g 1.03 (3H, d, J = 6 Hz), I.18 (3H, s). 1.22 (3H; s), 
-1.5 (SH. m). I.99 (3H. s). 2.26 (IH. s). 258 (IH. d. J = 2 Hz) 2.98 
(IH.dt, Jr = 6.Jx = 2 Hz).4.08(2H, t,J = 6 Hz).Tbis wasemployed 
for the next step without further puriktion. 

(SX - )_S-Acrroxy-lmU~y~m~~o~ Il. A soln of HJ0,*2HrG 
(SOe) in THF (JoOml) was added dropwise to a stirred and 
k-cooled soln of 10 (Zag) in ether (IO0 ml). After the addition, 
the mixture was stirred for 8 hr at t&5’. Then it was poured into 
water and extracted with ether. Tbe ether soln was washed with 
water, NaHC4 09. NaAO,aq and brine, dried (Ibfg!SO~ and 
concentnted. The nsidue was distilled to give 7.43 g (40%) of 11, 
b.p. 104-IWII nun. no” 1.4347; [o)uxr-4.W (neat); v,, 2970 
(s), 2940 (s). 2880 (m), 2729 (w). 1748 (s). 1730 (sh). 1460 (m). 1388 
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(3, I240 (I). I060 (III). 1030 (m) cm-‘; 6 0.96 (31i. d. J = 6 Hz). 
-1.6 (3H. in), 1.97 (3H, I). 2.30 (2H, br, I), 4.03 (2H. 1, J = 6 Hz). 
9.75 (IH, t. J = 2 Hz): OIX (Column, 5% LAC 2R-446, I.5 m x 

3 mm id. at 80? Carrier gas, N,. I kg/cm*): Rt 7.5 q in: MS: m/r 
I58 @I+). 

(RH-~3-iI4~hy~emtan-l-ol 12c A mixture of ll(4g). 85% 
N&-H&l (IO ml) sod dicth~kne dvcol (I6 ml) was hea14 uoder 
rek f& i mIn.kheh KOi (8 g)-& walk (IO.ml) was added and 
Ibemixtww~hutedunderrefhurfoPDDother30min.Thcnthe 
bnthtempwrslnduallyniredto~.WIter(Jml)wrssdded 
portioa~totbemixtund~Zhr.~effemdthasteam- 
distillation of the reduction product. Tbc dlhillate was extracted 
withetha.Tbee~soiaw~warrbedwitbwrtersndbrine. 
dried (I&$04) and concentrated. The residue was distilled to 
give I.68 (62%) pf 12a. b.p. 6MP/l7mm. nuz 1.4185: &p- 
5.4P (neat): Vrnw 3330 (0. 2960 (8)). 2940 (s), 28@ (8). 1465 (m), 
1390 (ml. 1070 (I). 1030 (m) cm-‘; d 0.90 (6H. br), -1.45 (SH. br), 
3.55 (2H. t, J = 6 Hz). 3.55 (IH, s. -OH): MS: m/r ltV2 (I@); OLC 
(5% LAC 2R446. l.5mx3mm i.d. at 600; Carrier gas. NI 
I kg/cm% Rt 3.8 min. (Found: C. 70.13; H. 14.02. &HI& resti 
C. 70.53; II, 13.81%). 

(RM-Mehy4~nr~ rosyhe I2b. Powdered tosyl chloride 
(7.19g) was added to a stirred and ice-cooled solo of 12a(3.5 8) in 
dry p@ne (40 ml). The mixture was shred for 2 hr at 0-Y. 
Then it was poured into icedil HCI and extracted with ether. The 
ether solo was. washed with dil HCI. water, NaHCO, aq and 
brine, dried (&St&) aod concentrated h wcuo to .&‘e 88 of 
crude 1Zb. v, 2!MO (I). 2920 (81, 2870 (m). l6W (m), 1460 (m), 
1365 (8). I I80 (8). I IO0 (m), 940 (8). 890 (0.860 (m) cm-‘; d 0.85 
(6H. m). -I&-2.0 (SH, III), 2.42 (3H. s), 4.00 (2H. t. J = 6 Hz), 
7.38 (2H. d. J = 9 Hz). 7.80 (2H. d, J = 9 Hz). This was employed 
for the next step without further purikation. 

(R)-(-)-7-Met/~ylnon-l-ene 7. A soln of 11 (88) in THF 
(3Oml) was 6radually added at -7(p under k to the Otignard 
wnt prepared &om but-3-enyl bromide (9.2 8) sod I@ (2. I 8) 
in dry ether (5Oml). Subsequently I.77 ml of 0.1 M-Li&uC& in 
THP was added to the mixture. The reaction temp was raised 
during2hrtoroomtempaadtbemixturrw~stirredfor l2br. 
Then it was poured into icedil Ha,. The organic layer was 
separated, w&&d with water. d&d (CaCIz) &I fra&mally 
distilled to @e 3.36 (50% yield) of crude 7. b.p. 158-1620, no” 
1.4226, [a]o* -4.92’ (neat); OLC (3% SE-30. 2.25 m x 3 mm i.d. 
at c Car&r ggs. N2, Wkg/cm% Rt 4.7min (69.0%), impurity 
at 3.4min: MS: m/e I40 (M?. The IR and NMR see&a of 7 
wae idw&l witi tho!4e iuciihed for r. -- 

(S)-( + )-l,2-JX6~o=l-methyhonane 13’. A soln of Br2 (6.4 g) 
in CH$& (#)ml) was added dropwise to a stirred soln of 7 
(5.6 p) in CH$Ch (50 ml) uoder iceutoling. After the addition the 
mixture was washed with N&O3 aq. dried (CaCld and concen- 
trated. The residue was distilled to give IO.08 (83%) of 13’. b.p. 
l(R-ll2V6 mm. RI?’ 1.49% (old? + 7.209 (neat): v.,.. 2970 (8). 
2940 (8):2860 (s).-I465 (m). 1440 (m), 1390 (&). Il5Ojk) cm-l_ d 
0.88 16H. brl. -1.1-2.5 IIIH. br). -3.G4.5 (3H. m): OLC 
(5% LAC 2R-446. 1.5mi3mm i.i, at I#p: C&i& &s. N2, 
I.Okg/cm~ Rt 6.Omia (single peak); MS: m/e 219 and 221 
(I#-Br). 

(R)-( -)_l&lXbtvmo-7-methyhonane 13. Siiilarly 7 gave 
crude 13 (72% yieId). b.p. 122130016mm. no” 1.50019; [a]$- 
5.76’ (neat); OLC (5% LAC 2R-446. I.5 mx3mm i-d. at 1200: 
Carrier gas, Nz, l.Ok&m? Rt 60min (80%). Impurity at 
8.7 min, M& m/c 219 and 221 (M*-Br). 

(S).(+)=l-Ahhylm-I-yne 14’. A soln of 13’ (101) iu dry ether 
(IOml) was added dropwise at -33’ to a suspension of NaNH2 
(from 3.0 g of No) in llq NH, (50 ml). The mixture was stirred for 
4hr at -40”. then left to stand at room temp. to remove NH,. 
poured into ice-water and extracted with ether. The ether sole 
was washed with water and brine, dried (MgSO4) and +ctionaUy 

dided to five 3.5 8 06%) of 14, b.p. w/844, nu”’ 
1.4262; [ulo’ + 8w (neat): v, 3300 (s),2930 (s), 2860 (I), 21 IO 
(m). 1460 (m), 1430 (w). 1380 (m) cm-‘; I 0.90 (6H, deformed t. 
J=6Hz), -1.36 (9H. br), I.77 (IH. t. J-3Hz). -2.18 (2H. br); 
OLC (5% LAC 2R-446. IJmX3mm i.d. at 60? Carrier gas, Nb 
I.Okg/cm? Rt 1.35 q In (95%). impurity at O.lmin, MS: m/e I38 
(W+). Rossi and Carpita reporkd nDU 1.4255 and [a]uw+9.55” 

(neat) for tkis coqpouod.’ However, their NMR data 16 5.16 (2H. 
m). 3.51 12H. 1). 3.20 (IH. I). 1.97 (4H. m). -1.33 (l9H. lw). 0.88 
($i. t) & hi (3H. i)] &k inco&&&witb the st&t& 14’ 
aud diiered fnm oura. (Rods data showed 34 protons wldle 14’ 
requires only I8 protons.) 

(RN- I-7.&rhyhon-I-yne 14. similarly 13 gave 14 (64% 
yield), b.p. 14615V. nDz’ 1.4270; [a$,*’ - 5.94. (neat): OLC (5% 
LAC 2R-446, I.5 m x 3 mm i-d. at m, Carrier m, Ns, I kg/cmz): 
Rt 136min (80%). impurity at 2.8 min. This enantlomer was 
Impure compued with the @)-isomer. 

(S)-(+ )-l+~ethykadec-8Lyn-l-ol 1Sb’. A soln of n-B&i In 
n-hexane (1.5N. 18.3 ml) was added to a stirred soln of 14’ (3.5 g) 
inQyTHP(~ml)at-400underAr.Themixturcwustimdfor 
I5 min to complete the formation of the anion. To tbls was added 
a soln of I-thrabydropyranybxy-7-ll b.Od in dry 
HMPA (25 ml) and the mixture was s&red for 30 min at 2lk25Y 
Then it Was p&d into ice-water and e@acted with a-bexaue. 
Tbs hexane soln was washed with water and brine, dried 
(MgSOd and concentrated in uacuo to rive czude UI’. This was 
dissolved io MeOH (40 ml) contain@ p_TsOH (350 ay) ud the 
soln was stirred for I hr at 60-65’. Tbii was pomed into water 
and extracted with ether. The ether soln was wasbed with water, 
NaHC&aq sod brine, dried (MgSO,) aad concentrated in WCIIO. 
The residue was distilled to give 3.78 (58%) of Mb’. b.p. I38- 
141°/0.5mm. no” 1.4624; [a]Daot5.W (c=3.29. MeOH); v, 
3340 (m). 2945 6). 2860 (6, 1465 (ml. 1390 (m), 1360 (ml. 1340 
(w). 1070 (m). 780 (VW), 730 (w) cm-‘; 8 0.90 (6H. br), -1.37 
(l9H. br). -2.08 (4H, br), 2.68 (IH, I). 3.50 (W, 1. J=6Hz); 
OLC (Column. 3% SE30. I.5 q x 3 mm i.d. at 1600: Carrier aas. 
Nb I &cm? Rt 9.2 min &gle peak); MR m/e 2Si (M’). - 

(R)-( - )-l4-Mehyfhe.~&~-8-yn-l-ol lsb. A similar reaction of 
14 with I-tetrahydropyranylox~7hdoheptane gave 1Sb (58% 
yield), b.p. l44-1480/0.7mm. nu I.- [a~~-5.11° (c -2.79. 
MeOH): OLC (Column, 5% LACXR446, I.5 q x 3 mm i.d. at 
ItXY; Carrier gas. NI, I kg/cm*); Rt 13.3min (92%), impurity at 
5.8 min. 

(S)-(+)-l4-Met~y/k~edec-8-en-l-ol 16’. 5% Pd-BaSO, 
(273ma) sod auinoline (3 droos) were added to a soln of ISb’ 
il.68);; MeOk (30 ml) hd tlk &iture was shaken under Hz at 
room temp. Hz uptake (130 ml) ceased after 40 min. The catalyst 
was liked off and tk liltrate was concentrated h uacuo to give 
crude 16’. This was c@ma@rapkd over SiO&gNO, (pre- 
pmd’from3o~ot~tARloOmeshS~pad2.5~of 
AgN@ in 7ml of H@) in n-bexane. Elutloo wltb a-hexane 
yielded 1.188 (73%) of 16’. b.p. l52-155VO.65mm. no” 1.4596: 
[uI~~ + 5.570 (c = 2.86, CHCU: v.,, 3360 (m). 3010 (m). 2960 
(sb). 2940 (I). 2860 (I), 1660 (w), 1470 (m). I380 6). 1060 (m), 960 
(w).73O(w)cm-‘; d -090(6H,br). -l.32(19H,br), -2.@lBH. 
br), 3.52 (2H. t, J = 6 Hz), 5.37 (2H, t. J - 6 Hz): TLC (Silicagel 0, 
n-bexane&er 3: I): R, 0.8; OLC (Column, 5% LAC 2R-446. 
l.Smx3mm i.d. at l6(p: Caker gas, N2, lkghm’): Rt 8.4min 
(96%). impurity at Il.6 mln; MS: m/e 254 (U*). The spectral data 
(IR, NMR and MS) were identical with those previously reported 
by us.) (Foundi C, 79.84; H. 13.38. C,,H& requires: C. 8O.u; H. 
13.42%). 

(RI-i - W-Me&yfksadec8e~-l-o/ 16. Shilarly lsb nave 16 
(7% yield). b.p. -l44-W/O.8 mm, nDm 1.458&- [a]& 5.43’ 
lc = 2.2O.CHCl&OLLf5%LAC 2R-446.l.5111~ 3mmi.d.at IfAR 
&icr m. N,. I kg/cm? Rt 7.9 q in (9&L impurity at II.0 II& 
MS: m/e 254 (M+). 

(S)-( t )_lC~hy/k.radec-8-enal 1’. A soln of 16’ (I.1 r) in dry 
CH$& (IOml) was added dropwise to a shred and icecooled 
suspension of CrO&H,NHCI (2.03 and NaOAc (156mg) in 
dryCH~l~(ZOml).Themixturew~stirrsdforltaaddilnUd 
withdryetlter(6Oml).Tbeorganicsolawas6keredthrougba 
hiSilcdumn.TbCinorg8lliCrCSidUSWSSWSSllSdWithdryetbu 

(20m1x2)radtkether~lnwurlrolUtendtbro~a~l 
column. The or&c soh was combkd and concentrated in 
wcuo. The resklue was distilled to Q’” 6#1 ny (57%) of 1’. b.p. 
MO-141°/l.5mm, R,,~ l.J570; [& ‘+6X@ (c-3.24. CHCI& 
v, 3010 (w). 29@(s), 2860 (6). 2710 (w), 1740 (I), 1660 (w), 1470 
(m). Ill5 (m), 1400 (w), 1385 (m), II60 (w), II00 (w), IO25 (w), 
970 (w), 730 (w) cm-‘; d (100 MHz) 0.85 (6H. q ), I.21 (I7 H, br), 
I.84 (4 H, br. d, J = 6 Hz). 2.24 (2H, tr J = 6 Hz), 5.12 (W. t, 



synttds of opticelly ective forms of (z)-l+mettlykxedec&nal 3123 

J = 6 Hz), 9.41 (1 H. t, J = I Hz): TLC (Silk pel 0, n-hexane- 
ether Zo; 1): J& 0.52 GLC (3% SE30, L5mx3mm i.d. et 160”; 
Carrier gas, Nh L2l@ctn~ Rt 9.Omin (sin& peak); MS: m/e 
252 (Ibf+,, 234, 223.295. (Foumk C. 8tI.39~ H, 12.89. C,,Ii,@ 
requires: c, 8O.e H. 1278%). 

~R~-)-l4-Mu~ykwfec&nerrl 1. Siiilarly 16 pve lU2% 
Vi&if. bs, tn.-l2kNt.65 mm. ftd’ 1.4539 fubf’ -5.w tC - 1.06. 

&Hti& ‘MS f7ocvt: @t/e 5Mk.J fC~,._f~~ 56.ti4 (CPXI, 
40.4%), 57.@713 (C&H,, 68.6%). 67.0556 ff&H,, 58&Q. 68.0619 
icsH@* 24.7%). 7OM83 f&H101 100%~ 71.0863 (C&I. 38&I, 
81Mlll {C& 59.2%), 82.0779 tc3I, 34.1%). 83.6862 (&HI,. 
53.3%). 84.0936 (C&H,*, 21.6%A 93.6699 (f!?H, 2Mt%), M.@!kU 
(C,H,,. 45.9%). %a0932 fC,H,a 28.2%). 97.1015 (C&r 31.096). 
98.U731 (C&G. 26.7%). 109.1023 fC,H,~ 24.7%). 121.1026 
(Q&, lS.3%), 123.1173 (C&r. 14.5%). 135.1163 fC,&. 
14.1%). 149.1348 (&H,,. 6.7%). 205.1!&2 (C,,Hu. 3.53%). 
223.2100 (C&,G, 4.3%). 234.2337 (C,,Hw, 6.3%). 252.2434 
(&H&I = Y+, 5.5%): TLC @lice gel 0, n-hexene-ether 20: I): 
RO~GLC(5%tAC~~l.fmx3rmnidatl~CPnier 
&, N2, 15 n&mitt): Rt 3.5 &a (94%). impurity et .S.Omin. 
(Found: C, 80.10; H. 12.85. C,,H,O requires: C, 60.89: H, 
12.78%). 
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