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Synthesis of derivatives of (S)-2-alkanols, components 
of pheromones of Drosophila mulleri and Rhyzopertha dominica, 

from (S)-(+)-3,7-dimethylocta- 1,6-diene 
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Effi:etivc route<; lot tile xvnthcsis of lS")-2-4cctoxytridccanc, the ~et phcrollloile of  the 
fruil I]v l)rr~solJiula mulleri, ;hid (,7)-I-mcthylbu.lyl 2-nlethyl- ;llld 2.4.-dmtcfllylpcnl-]/:,- 
CliiXtles, COillilOllOlliS of the aggrc,.':ilioll pherOlllOllr Of the Ic,,ser ~PClJll borer Rh,lctJperfllu 
dfmiini~ a, were de'<uloped Oll the basi~ of t S)-4-111e[ hylhcx- 5-,,_'n- I -)1 lo%Jalc ClCCL'.~,,ihtc frolll 
(A') -( +)-dl hyd rontyrcTl~c. 

Key words: (3,')-2-:icctoxvtridccanc, (A')-tridcc-2-yl .iterate. (,5")-(+)-3,7-dimclhylocta- 
1,6-cllcllr domillicaltir, (,5")-4-1nclh.vlhc',:.5-cn-l-ol. (,~')-pcnlan-2-ol, cros~-couplillg. 
Bac)cr--Villi.gcr rcacliou, Wackcr--IXuji rcactkm, phcromlmc. 

Prev ious ly ,  ~clcctivc t ranstk) rmat ion o f  c l l ; . i l l l io-  
mcricctlly on r i chcd  lee -50~ ) ( S)-( i- ) -3 ,7 -d i rn r  
1,6-dicnc (1)  in lo  ( S ) - ( ~ ) - 4 - m c l h y l h c x - 5 - o n - l - o l  (2) 
I;y selective cpox ida t i on  I or ozonoly~;is z at the l r isubst i -  
tutcd double bond and tile use of the product ill 111c 
synthesis o f  several insect pheromones have been rc- 
porlcd. 

In Ihis work,  wc ill',.csHgatcd the s,<nthctic pOlClltia] 
Of LIt'IS[IIIII'~.tICd ;.llcoh[)] 2 bLtsCCJ on select ive lransl]~ri:la- 
l ions o f  its tosyl,ttc (3) in re lat ion to the syl3tllcMS of  
throe r  o f  inset! phc ron loncs  (8. 10, i I ) .  
der ivat ives o f  (S)-2-alkanol.~. 

One o [ t h c  approad lcs  thai wc propose for {tic prcpa- 
ra l ion o f  (5) -2-acctoxyt r idcc : lnc  (8) ,  the sex phcronlonc 
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o f  t hc  f ru i i  f ly (Drosophila mul/eri), w h i c h  has bccn  
s y n t h e s i z e d  previously  us ing e i t h e r  e n z y m a t i c  t r ans fo r -  
m a t i o n s  3-4 or  an c n a n t i o d i f f c r e n t i a t i n g  SAM P reagen t .  5 

is based  on  the cata lyt ic  c r o s s - c o u p l i n g  o f t o s v l a t c  3 wi th  
o c t y h n a g n c s i u m  b r o m i d e .  In a d d i t i o n  to ! ,S ) -3 -mc th~ l -  
t c i r a d e c - l - c n c  (4).  ihr r e ac t i on  p r o d u c t  thus  o b t a i n e d  
c o n t a i n e d  ~-o,  <-J..o h0xadccane ,  d i f l ] c u h  Io sepa ra te ,  w h i c h  
resul ted f rom homoco,~pl inb '  o f  tho G r i g n a r d  roagcni  and 
was s c p a r a t e d  in ihe  next  s tep.  C o n s e c u t i v e  ox ida t ion  by 
m o l e c u l a r  oxygen in the  p r e s e n c e  e t a  pa l l ad ium ca t a -  
lyst ,  f i rs t ,  o f  a lke nc  4 a n d  t h e n  o f  the  rcsu l t i i lg  
t s  (5)  ( S c h e m e  I) t i l ld0r  the 
cond i t ion~,  o f  rcg io-  and  s te rcospec i f i c  B a c y e r - - V i l l i g c r  
r e a c t i o n  c o m p l e t e d  the  s y n t h e s i s  o1 p l a c r o m o n c  8 in an 
overa l l  y ie ld  o f  4{}% based on the s ta r t ing  d icnc  I. 

A11 :_lllOii~tlli~,c. teSS ef fcct i~e (overal l .  yield, _ 0 o )  ? e, pa th -  
way  to chiral  ace ta t e  8 col ls i s t s  oi" ox ida t ive  IR i l l s fo rma-  
tiori of" ~illyl IosylLt[e 3 ilCColdiil< 7 Io \Vackc r - -Tsu j i  1o 
give k e t o n e  6 and B a c ) c r - - V i l l i g e r  t r a n s f o r n l a t i o n  o f  6 
in to  a c c t o x y  tos.vlatc 7, w h i c h  is then invo lved  in to  
chen losc l cc t i v c  (non  invo lv in ,q  the a c e t o x y  g roup)  cross- 
c o u p l i n g  w k h  the n l a g n e s i u m c u p r a t c  rcag0nt gcnc ra l0d  
f r om  n - o c t y l  b ron l idc ,  

The  reduc t ion  o f  d ics tc r  7 on I re ' I t n l cn t  w i l h  LiA!I-14 
p r o c e e d i n g  wi th  re ten t i on  o f  t i le conl ]gur- l t io i~  o f  the 
ch i ra l  c c n l c r  rcsuttcd in the synthes is  o f c n a n t i o m e r i c a l l y  
e n r i c h e d  ( .~ ; ) -pcntan-2-o l  (91, w h i c h  was then read i l y  
t r a n s f o r m e d  8 .into d o n l i n i c a l u r -  1 ( 101 ~ll~d d o n l i n i c a l u r - 2  
( I  ! ) ,  w h i c h  aic compol l t? l l t s  o f  the a~,~regatiol l  pht~ro- 
IllOI1C el" I hc lesser gr:.lill bore  r ( Rhyr.operflla dominica}. 

Experimenta l  

IR spr were recorded on a UR-2 ( }  i l ls l i t lmcl l l  ill lh i i l  
films, il-I N M R  spr (t}) we.re rccordl.,d oil ;i Brl.lkcr AM-300 
speclroillr (npcrating al 300.13 M IIz) in COCl~ tlSillg Mc4Si 
a.~ the standard. Chromalographic al~alysis v,'iis c;lrried Ollt {ill ;I 
Chrolll-$ hlsIrumclll leolunlll Icnglh 1.2 m: .~ilicone SE-3!} 
(J%) oil Chrolll:llon N - A W - D M C S  {(}.I6--f}.21} nlm) as the 
st:l[iotlary phase: opcl'aling lcrllp{2rLl[tlrC 5{}--3{}0 :C); hr 
'r l.Ised -15 the cLirrier g&l%, Oplic;it rol'ation wax nlcaStil-cd oil a 
Pcrk in - [ Imer -241-MC polarimr Solvcilib, were dried by M;ul- 
dard procodtlres: 7 T H F  aild [:]1,O were disl i l lcd from D I B A H  
pr ior io lht: rt:cicliOll CorllmcrcJal sacllples {}f chenlicall?< ptlrc 
grudo I -octy l  bromide (Erevun plant of  chu'micals) and LiAIH 4 
(USSR) w.21e Lised as received: conlmercial  'fsCI (pLil'C grade. 
Shosika planl of chemicals} was recI_'ystaltized fion] CI4CI33 alld 
Li2CuCI 4 we.Is prepared by a known procedure, s Chromato-  
graphy was carried Otll oil silica gel L 1411--IO0 ~lm}, Chcmapol 
(Czech Republic). TLC ntonitorillg was carried Otl[ Oil SIC), 
(Silt i fol, Czech i'?,r tl~ing pc l ro lcum ether and ;i peiro- 
leunl ether-- El }O mixiure (2 : I) ior r Petroleum ether 
wi lh b.p. 40--76 ~ wax u,-,r lot  chromatogr:lph>. Oxidsi ion o f  
kelones 5 and 6 was performed using M C P B A  IFluka). which 
ct~nlaiiB.'d 55% inajor coll lp{}l lCll l  accoi-dii lg to iodomc[ric 
tilration. 

(S)-3-Methyl te t radeean-? , -one (5). Tosylatc 3 I tee -50%) 
16.28 g, 23.,-I retool) in 37 mL of  anhydrous EI,O was added 
with stirrin.,4 {Arl a! - 5 0  ~ to a solution {}t" the Grignard 
reagent prepared from I-ociyl bromide !9.03 g, 4h.8 retool) and 
Mg 11.25 g, 52.1 retool) in 47 mL of  anhydrous T H F  Tile 

mixture w, as cooled to - 7 0  ~ and :l 0.2 4.;# sulution of. 
l..i2CuCt 4 in anh)drcms T t l F  (I 17 rnL) was added dropwisc. 
The rcacuon inixlurr was sl irrud R)r I ha l  --7{)"C, di luted with 
If)l) nil., of  P_I,O. ;llld poured int l l  61} nil. of a r sciltii-sted 
solLltioil o f  N~I4CI. ]h t :  or<,4:llliC }a?,'~.'r ,,~;is sepciratcd arid lilt: 
"lq[lr layer '.vas t.'\Irticicd w i lh  [. I20 {3• n i l ) .  Fhe CXilCicik 
were conlbined wilh i11r o lgai l iu  Iciycr. ~v~shud q iccr  ~ i th  
~.;;.ittiflitc'd yOlllliOll~ or NH4CI  al~d ,XaHC(); ~iiltl wid l  bri l lc, 
dried with MgSO 4. :ilid mt)ilc~2111 r;.ilcd Ill gi~-" 5,27 ~, 111 :.i prodtlCl 
th;il r acctlrdhlg to I l l ,C ,  77% olef]n 4 ~lild 23% 
hcxadccailr IR. v / o n  +i 930. 10611 IC=CI ;  3](Jl} (+C'Hg). 
CtiCI {I .90 +, 1.9 rllilIoI) wa~, added al {if) <'C it) a illixtl.llC o1" 
PdOh (0.34 g. 10 innlot), [H I : "  1173 n i l ) .  and I1+O t l +-} ml.)  
Thell  O 2 was ila~scd thrt}ugh [he ream'lot1 i l l ixturc wi lh ~ i+tllOi.ly, 
slirrhlg for 5 rain ill ~l i;ll~ o f  _=, L h - i ,  the prodLicl pi-0pcired 
:lbo~,c ($.20 g) was ciddt.'d, :.llld O) W{l~4 bt.lbblcd through the 
re~lcliOll ll l ixltil 'c ;it a rate o|" _~ L-h  - i  li.}r 0 h (60 ~ -Ihc 
calalyst wa~ filtered off, al ld ti le i]hratr was di lu led wi lh 
It)i) n i l  o f  CH(.'l~, washed wi lh  5% HCI 13• S,ilural0d 
with brine, dried wiih MgSO 4, altd coucclltr;lted. "1"11o I'esidtlr 
WtL~:, t2hronlalo~r~lphed Ol1 SiO~ IO give 3.45 7 of  ;111 oi ly 
C{}lllpound 5 (~1(1% bil~cd on 3i. la.]i} 2;I +0.55' 11' 30.0, C I I O I o  
Fc/ulld {'731: C, 79.69: H, 13.21. ('1r (.'alculaled (0el: 
C. 79.58: tt. t3.36. IR, v / e r a - i :  1712 {(, '=el, Ill NMR: {}.81 
II, 3 H. Ill 14i. d = b.,S Hz); 0.99 fd, 3 H, Mr d = 6.7 Hi}: 
I.I!g {ill, 20 It. CIt}); 2.06 {s, 3 H, I h l l ) :  2 .39--250 Ira. 
I H,  t-1(3}} 

(5) -4-1Methyl -5-o•  Iosylaie (6). ()• ~cis 
bllbbir ,it ;i ralc t}15 I., h - I  ti$r 1 h Ihrotlgh a inixtilrc' o l P d C l ~  
(0.50 g. ].S nunol). CuCI (2.68 g. 27.1 iniuot}. I ) M F  t l 4  n i l \  
aild I-t~O (1,<4 mL) slirrcd :iI 22 <>C. lo~,yl:ilc 3 (f).~] g. 
24.3 1~1111ol) db ;ill oil w:l~ added ~illd ()~ wcln p,l~;xed :il ci Rile 
o1"$ {. h - i  Ior 12 h. Af ter  lhc rr w:is over {T i .C  
nloi) i l l )r ing}, li}% HCI 18 ni l , )  $:1,4 :idded, the i i l ix lure w;l~, 
stirred Ibr I I1 ~llld c'xlrar ;~.iih f7.1,O 14x511 ml.) .  diid ihu' 
cx[l ; ic[ \MI~, ~a.qled successively \~ith t i ,O.  with a MIItlI ';IIcd 
:-;oltllioI1 t)f" NaI ' ICO;, Lilld wi th brine :illd drlc.'d with N; 2SOt 
EvilporsliOll o i ' lhe sol'vclll ,gave 4.$(} 7 (f}6%) Bf kr Io~.)kite 6. 
IR, ; ' /ciTl-I :  1052 I l l : C - - O ) ;  1176, t356 (S=O}: 1596 (Ar); 
1712 IC-:()) .  i l l  NMR:  I.(} 7 (d, 3 H, McC{4), d = 7.0 I-Iz}: 
1,30--1.50 {m, 1 It, HI4)); I ~'" 7" . . . .  - , -- I  ,J Inl. 4 H. 11{21, HI3)} :  
2,12 {~, 3 FI, H{{~}: 2.43 {~, 3 H, Me--gr) :  41}0{1. 2 H, H(I}, 
. /=  6.2 Hz}; 7.36 and 7.79 (both d, 4 II. t I - -Ar ,  d = S.() t t z }  

( ,~-5- ' fosy loxy l len l -2-y l  aeeiale (7), A solution 11t tosylair 
6 t4.40 g. 15.5 nlnlt}l) ill 7 n~l_ o f  CftCl~ was ~!ddcd d lopwNc 
over a peri~ld of II) i l l i i l  (0 ~C) tO ;I ,,llrrc'd suspei/si{}li of  
MCPBA {5.2.1 g. 18.7 retool) ill 2{} nil_ {}1 ;lnhydr{~us CFtCIv 
The llllxlurt_' w3:, slirrcd for  24 h ill -2fi ~ dilLilu'd with 
200 1111, o|" ghO, washed succcssi~eh' with :l 5% solut ion of  
I\iI2SO 3, [1 ~;;litli31ed solutiorl o f  N a H C O  3 ;1lid with br ine ,  :ind 
dried with MgSO 4. E;nporat ion of  ~llc kohcnl gave 3.16 g 
f68%) otd ies lcr  7 as all oit. IR,  %,lc l l l - i [  1045 (H2C--O) :  117h, 
1356 (S=O);  1251) ( O - - C - - O ) :  1610 (A rk  1735 ( C = O }  
IH NMR:  118 {d. 3 H. C ( I )H~ .  J -: 60  Hz); 1.51--1.75 fi l l , 
4 H, 14(3). H{4)); 2.00 (s. 3 H, M c C O 4 : 2 . 4 5  !s. 3 11. 
Mc'--Ar):  4.03 fl, 2 H, HI5) .  d = 6.0 FIz}: 4.79--4.90 (m, I H, 
l l i2)):  7.36 ;illd 7.79 (bolh d, 4 H. t t - -Ar.  J =  8.(} ttz). 

(S) -Tridec-Z-yl  ace ta te  (8 ) .  A. KcIoilc 5 13.00 g, 
13.3 ii1121ol) ill 5 ii11_ of  C H C l l  was :iddcd dropwise to a 
sl.lspensi{}n of MCPBA {4.55 g, 14.5 riunolt in 20 ml,  of  
anhydroux CHCI~ at -20 ~ The reaction mixlurc was stirred 
lot 8 h :it -20 <'C. diluted with 2011 ml_ e l  g120. washed 
sI.icccssivcl 7 with ci 5% soh.lliol~ o f  Na2SO;. :l saluraled soli.ll ioll 
o f  N a H C O  3 alld wii l l  br ine, dried wifl~ M.~SO 4. ;iild ct)ilCell- 
Ir:.i[gd, r h c  residue was chro111;.ilogr:iphcd eli SiC 2 tO give 
381 g f<"32%.) of  acclaim 8 as ;ill oil, Icxt~) :~ +2.12 ~ (c i'}.25. 
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hcxanc):  U; Rcf. 5: ICql) 2; +4.31 ~ (c [).31. hcxancl .  The  
I1"1 N M R  and IR spectra werc identical to tho~,e described 
prc,,,iously. 5 

B. A solution of  tosylalc 7 ( 1.30 g, 4.3 retool) m 7 mL o( 
anhydrou:,  TFIF wil~, added dropwb, c with stirl'irlg at - 7 5  ~'C 
(Ar) 1o a ,,ohliion of lhc Grignard rg;.Igr prepared from 
n-octyl bromide (I. 19 g, 6.2 retool) and Mg (0.16 g, 6.7 retool) 
in 6 mL of anhydrous l.[l ;O. Then a (1.2:14 solution of [,i2Cu([14 
iu I H F  01.24 m l.) was added. Fhc reaction mixture was stirred 
I--711 ~ I h; - I O  ~C, 2 h" 25 ~C', 2 h), poured into a cooled 
solution of N144(,,'I, and cxtr;Iclcd with Et~O (3x50 roLL Tile 
combined  extract wle, washed succcssivc'ly "aith brine, a still_i- 
rated solution of NaH(. 'O t. and again with brttll.', dried with 
MgSOj,, and concentrated.  The residue was d]romalographcd 
till SiO~ tt) give 0.60 g (58%) of  ~ICL'[ilIC" 8 identical Io lh;.il 
oblaiucd by procedure A. 

(S)-I)entan-Z-ol  (9). I..iAIH 4 I0.14 g. 37  retool) was added 
with stirring fO ~'C. Ar) Io a solution of  accloxyh~sylatc 7 
(I.00 g. 3.3 retool) in 20 mL of anhydrous  r . l ,o.  The re:lotion 
nlJxturc ,aa~, slirrcd for 4 11 at 0 ~ I-I~O 10.2 rnL) wa,, ciddcd, 
Ihr Icmpcriiliiro was raised to -20 ';C, lho nli\lurL' was ",lirrt?d 
tor 3 h, and the pl-ecipitaic wLu~ l]ll0red off and wasllcd with 
50 n i l  nr Et>O The momhiilcd Iihraic was dri<.'d with 
Na2g() 4 aild collc~.'lllriitcd IO give 0.23 g (79%) of alcohol 9. 
]Cql)2~ +542"  lc 3. CHCI3): cf Rcf. 6: I(zh) -'• ~-11.34' (c 5. 
CHCI3). The IH N M R  spectral pilramcierx were identical to 
lhoxc described prt:,,iously. ~' 

(S)-I-Methylbutyl 2-methylpeni-2E-enoate ( IO) was prc- 
p;ir/d by a procedure tlcscribcd previously 6 froln ;llcohot 9 
(l) 51) g. 5.7 innlol). 2 -mcthylpcnl -2L-r  chloride 6 (1).65 g. 
4.9 lllilWll), alld P) t3.2 niL) in I.i) ml. of EI~O The rc:.lctioll 
gave I) 9~, g (94%t of csiL'r ID. Ic*ll) 2~ ,'-15.1': {c 2, C'HOl:): cf 
Rcf. 6: Ictll) -,4 +30.14 '  (c 4. C H C t 0 .  Tl'lc iH NMR ,;pcclr:ll 
parameters  v,c,-c identical to those described previously. 6 

(S)- I- Methylhutyl 2.4-dimethylpeni-2 E-enoale ( I I) w.as 
prepared by :i prt~ccdurc described prcviou.,,ly s fronl alcohol tO 
(0.50 g. 5.7 mmolL 2.4-dimcthylpcm-2/:-cnoyl chloride n 

t0.64 g. 4.4 retool), und Py (3.2 mL) iu 1.6 mL o1 El,(). This 
gave 1.07 g (95%) of ester I I .  [ot[D -'~ "15.3 ~ lc 3, CH'CI)); (21 
Res 6: Ic~ll~ -'x +32.95 ~ (c 3. CHCI0  l hc  IH N M R  spectral 
parameters w,.'r,.' identical to those described prc',iously '~ 

This work wasa  pan  o f  the Federal Target Program 
" lntegrats ia"  (comract  No .  A 0005). 
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