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AhmcI-This paper dcskbcr Ibe syotbuis of linhol and ncrolidol by means of a ngiosclectivc couplino of tbc 
bydroxy-sulfoxidc 6a with preayl- md ~ylbromidc. followed by reductive dcsulfwiutioa. 

The structural elucidation of insect juvenile hormones 
and insect pheromones has considerably stimulated the 
search for poly-isoprenoid synthesis. 

Many isopreaoids have been synthcsixcd by the 
coupling of a sulfur-stabilized, allylic carbanion 1 with an 
appropriate halide RX. However, this method has an 
intrinsic limitation: tbc ambident character of the allylic 
anion causes the formation of double bond isomers during 
both the alkylation and desulfurixation procedure. The 
yield of y-alkylatcd product 3 frequently exccods 2596.’ 
After the reductive desulfurixation of 2. the ratio of 4/5 
may even become smaller than unity.’ 

and can not exhibit any isomerization. The utility of this 
building block is illustrated by the stepwise building up of 
the nerolidol skeleton. The dilithio derivative fi is easily 
prepared by treatment of a THF solution of h with 
butyllithium in hexanc. Addition of prenylbromidc to (b. 
followed by qucncbing with one equivalent of dilute 
sulfuric acid. leads to the formation of cbe alpha-alkylatcd 
product 7. The introduction of the third asymmetric 
ccotre proc&s in a highly stereos&&e manrxcr. The 
two possible diastcreomcrs are formed in a 9515 ratio3 No 
trace of O-alkylatcd product has ever been detected. 

The reductive desulfurixation of 7 is carried out with 

R x R R2 

T 

p, R’ 
Ph Pn -r 

3, 
R'-z H cf olkyl 

R - alkyi 
n - 0.1.2 L 

1 
R’ 

rlr: / 
RZ 
R’ 

L 
FR 

Ph 

L 

Scheme I. 

As part of a broader investigation into improved 
homologations of functional&d isoprcnoids, we wish to 
report a syotbcsis which exclucks the formation of 
positional isomers of the double bond during alkylation 
and reductive desulfurizacion. The poly-isoprenoids are 
built up by a stepwise addition of the fivecarbon unit 6at. 
which is prepared in one sin& operation from isoprene.’ 

The coupling reaction is performed with the dihthiated 
sulfoxidc (b. This anionic species is not stabilized by 
allylic dclocalixation. For this reason it is very reactive 

TThis hydroxy tioxidc 6a is a raccmic mixture of lhe 
configurations RR and SS. 

Kompuablc rcsuh have been obtained se from tbc 
raccmic bydroxy sulfoxidc with cht RS+SR co&udcm. 

lithium in cthylaminc and gives the corresponding tcrpcne 
alcohol. linald, in 80% yield after column chroma- 
tography. Depending on the reaction conditions, some 
terminal doubk bond reduction is observed. We have not 
tried to suppress this sick reactioo. 

Before the addition of another C-5 unit can take place, 
the conversion of hnalool into a gcranylhahde is required. 
Although this reananpment is well documented in the 
literature,’ we found this conversion to be most trou- 
blesome. Methods claimed for conversion of linalool into 
gcranylbromide* led in our bands to consider&k amounts 
of the (ZJ-isomcr ncrylbromide. 

A 75/U mixture of geranyl- and aerylbromide was 
prepared by a phosphorus tribromide promoted allylic 
reanangement.’ The coupling of UI with this halide 
mixture was performed as described above for prenyl- 
bromide. Reductive dcsulfurixation again led to the sulfur 
free alcohol. After column chromatography, aerolidol 
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was isolakd in 725% yield as a 7Y25 mixture of its (E)_ and 
(Z)_isomers. 
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Scbmc 2. (a): q. HBr. CuBr, (b) PhSH-0,. (c) Buli, THF. (d): 
Li. UNH,, (e) PBr,, pyridine. 

M aikylalions lad reductions were carried 0~1 under N,. T?tc 
n-Buti (Merck, Dumstit) was a 19.2% sola in n-brxPac. MF 
was freshly distilled from LAH prior lo use. Satisfactory 
ekmentll analyses were obtained for all new compounds. IR and 
NMR (TM. d - 0) were recorded on a Unicam SP200 spec- 
trometer and a Vuian associ&s model HA-100 insmmcnt. 
mpcctively. GLC-analyses were performed on an all glass 
mod&d. Varian Acrograpb series 1700 apparatus. using a 3 It 
Carbowax 2OM cotuma at Im. 

Pfrpomtior o/ rikr dilirhiorul~oxide 8. 1.04 ml of lhe hexam 
soIn of n-Buti (2 mmol) was added dropwise IO a solo of 210 mg 
(I nunol) of the sulfoxi&s (r in I5 ml THF at -78.. The so formed 
ycUow_onap soln was stied for an additinal I5 min. 

Pmnyhmide.’ log (0.07 mol) CuBr was dissolved in 500 ml 
47% qm HBr. This soln was vigorously shaken for 5 mia with 
50 ml (0.S mol) isopnnc in a scparatory fuoncl. The layen were 
separated and fhc organic layer was dried by Bltralion over 
MgSO,. The prenylbromide was isolated by distillation from 
K,CO,. yield: 58.3 g (78%). 

AUyIatior oj the rulfoxide (r wirh prrn~bmmide To tk THF 
sdn of Ihc dililhialcd sulfoxidc 4b. pepared as described above. 
WL) added 149mg (I mmol) prenylbromide. The ump. was 

+P&kd products (columnchromatography. silicagel. CHIC&) 
pt.3 slightly hi&r yklC in rhe reduction. 

tT0 our surprise addition of rhc sutfoxidc lo a previously 
prepared solutioo of Li io elhylamine kd lo the r&u&n of the 
slllfoxi& grouping lo lhe rulsdc only. 

nuinlnined al -w for 30 mio and Ihen allowed IO rise to (P. The 
mixture WBS poured info water. IO which I q H$O. had been 
added previoruly. TIK product wa isolated by exlnctioo with 
ether. The combined extracts were dried over MgSO, aad IJK 
solvents were removed in wcyo. The crI& sulfox_idc 7 
(240-26omg. 90-95%) was used Witbolll puri#&on in (br 
reductive desulfurizatioo.’ 7: ‘H NMR (Ccl.): 7.3&7.55 and 
7.55-7.7s (m. phcoyl). 4.9&5.90 (m. C,-H and C,-H), 4.5%.7S (L. 
C.-H), 2.7h2.84 (m. C,-H). 2.0%2.15 (broad I. G-H). 1.49 (I. 
C,-Me and &Me or C.-H), I.41 (I. C.-H o( GMe): JR (CHCI,): 
3380 and 995 cm ’ (OH and SO). 

Rrdnctitr desulfmizotion oJ ~hr coupled sulfoxide 1. Tk 
coupled producr (278 mg. I mmd) was disrdvcd in IOrnl 
elhylamine ami the temp. of Ihe solo was lowered lo -7k using an 
alcohol-dry ice bath. Ii wire (210 mg. 30 mmol) was added awl cbc 
soln was stirred until a blue coiour appear& The excess of Li 
was removed pad solid N&Cl (800mg) was added. Tbc 
clhylamine was carefully evaporated u&r reduced pressure. The 
residue WYIU dissolved io water and extracted four times with 
e&r. The combined organic fractions were dried over &SO,. 
filtered and evaporated. Pilording a ckar residue. Chromalog 
rapby 00 silicagel (benzene) yielded 12Smg linakol (82%) 
identical in all rcrpccIs I0 lbc aulenlical material. ISmg (10%) 
dibydrolinalool was isolared. o*Iing from overreduction of 
Ihe coupled product. 

Conversion of linolool into o 75/25-genuyl ntibtomkfe 
mixture. The conversion of linalool inlo Ibc bromide-mixtme was 
csscntiaJly performed according IO he mtbaJ hcribcd by 
Babkr.’ To a cookd soln (-7U’) of 770 mg (5 q mol) bnalool and 
OJ ml pyridi~~ in anhydrcus ecbcr was added a sdo of 475 pl PBr, 
(5 mmol) ~II dry pcotanc. The mixture was slincd for I hr al -7(r. 
poured into ice wakr a.mi extr~kd with pco~. The extracts 
were washed wilb 5% HSO.aq and dried over CaCl,. 10 give 
920 q g (85%) of the bromide-mixture. 

AIkykafion of ml/oxide (r with geranyl nerylbromide mixrun. 
217 mg (1 mmol) of bromide mixture was added IO Ibe THF SOIII of 
the dilithiakd rulfoxide (b, prepared 8) described above. T& 
mixture was stirred at -z(p overnight ami worked up as described 
for 7. Evaporation provided a ckar oil. Chromalmphy 00 

silicagel (CH,Cl#QdAc 25: I) gave tbc pure coupkd product 
(245 mp. 86%). ‘H NMR (CCL): 7.30-7.S5 and 7.5%7.80 (m. 
&oylj~ 4.&S.!Xl (m, C,-H. CAH. C,,H). 4.50-4.75 (I, C.-H). 
2.67-2.80 (I. CcH). 2.05-2.25 (I. C,H). 1.76 (broad s. C,H). 1.45 
(s. C,-Me). 1.58. I.50 and 1.38 (I. remaining melbyl). IR: (l@: 
3400. 1428. IOlOcm ’ (OH. CH. SO). 

Reducticc &suljmrixatior of the C,,-coupled wlfoxide. The 
reductive desulfurizatin of 330 mg (I mmol) of Ibc C,,coupkd 
sulfoxidc was carried out as described above for Ibc C,&oupti 
sulfoxide 7. Plrrc ncrotidd was obuiacd (I60 mg. 75%) up00 
chromatography (bcnzccn/rilicagcl) preceded by dihydroaerotil 
(40 q g. 2@%) l(E)/(Z) = 75/251. 
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