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PHAIK-ENG SUM and LARRY WEILER. Can. J. Chem. 56.2700 (1978). 
A totally stereospecific synthesis of the insect pheromone, (-)-3-multistriatin, is reported 

starting from D-glucose. 

PHAIK-ENG S L ~ I  et LAKR'I W ~ I Z E R .  Can. J. Chem. 56,2700 (1978) 
On rapporte la synthese totalement s'ter6ospCcitique de la pheromone ii'insecte, la ( - ) -a-  

multistriatine, a partir du D-glucose. 
[Traduit par le journal] 

oc-Multistriatin (1) is one of the essential compo- 
nents of the aggregatio~l pheromone of the European 
elm bark beetle, Sco1j'tu.c i~~ultisfr.intzrs. \vl~ich is the 
principal vector of Dutch elm disease i11 North 
America ( 1 ) .  The severe devastation of elin popula- 
tions in eastern North America has resu!ted in exten- 
sive studies on the isolation (2), structure elucidation 
(3). synthesis (4). and field utilizatio~i (5) of x-multi- 
striatin. The three other diastereomers of 1 have been 

found to be b~olog~cal l \  ~neffect~ve as attractants (5); 
hoi+eker, all prevlous syntheses (4) of r-multistnat~n 
have been noiictereoselect~r e and hake led to forma- 
t ~ o n  of the d ias te~eo~ners  of 1 111 karIou5 amounts 
We repolt a f~i11y steleoselect~\e synthes~s of natul- 
ally occulrlng ( - ) -a-mul t i s t~~at ic  nith the ielat~ke 
and absolute conf igu~a t~on  sho\+n in B 

The epou~de 3 ( 6 ) ,  plepaied from D-glucose (21, 
gave a 75'?', y~e ld  of the 2-deoxy sugar 4 (7) on treat- 
ment with d l m e t h y l l ~ t h ~ u ~ ~ ~  cuprate The alcohol 4 
L! as converted illto the colrespondlng xanthate 5 (7) 
In 94c0 y~eld and the resulting xanthate u a s  deouy- 
genated u ~ t h  tr~-i?-but) Istannane (8) to y~eld  com- 
pound 6, [,lDZ8 +82 7 (142 mg ml, ether), rnp 70- 
72 C. in 90'; y~eld  from 5 The benzyl~dene group 111 6 
was hydlolyzed ( 7 )  in 91"" y~e ld  to give the dl01 7 
whlch ria5 conkerted Into the t i ~ t y l  ether 8. [rlDZ6 
+26 0 (200 mglmi, chloloform), mp 147-149°C. In 
87"" y~eld  (9) Alcohol 8 \\as oxid~zed 1~1th chroin~um 
triox~de - pyrld~iie (10) p~oduclng ketone 9, [ocID2" 
+98.8" (200 ilig 1171, chloioform). lr 1730 em-', as a 

'Author to whom correspoildencc may be addressed. 

w h ~ t e  solld. m p  88-89 C, In 8 5 5  y~eld.  A W ~ t t ~ g  
ieactlon ( 1  1) of 9 proceeded In SO", j ~ e l d  to glve the 
alkene B O  uhlch shomed the appeaiance of t u o  new 
~ l n y 1  hqdrogens 111 the iimr spectrulll at  ca. 6 4 5 
Conlpoulld 18 u a s  also '1 crqstall~ne so l~d ,  mp 153- 
154°C. [alD2' +45 4 (74 iiig ml, cliloroforrn) 

In  the next veiy cruc~al step the I,_?-d~axlal methyl 
system it as generated In a stereoselect~\e 111 drogena- 
tlorl of 10 uslng \V~lh~nson's catalyst (12) to ploduce 
11, mp 140-142'C, [a],23 +27 0" (66 nip ml, chloro- 
form), in 8 l", y~eld  The nmr spectrum (CDCI,) of 11 
had the follow~ng features 6 0 70 (d, J = 6 Hz, 3H), 
0 94 (d, J = 7 Hz, 3H), 1-2 (m, 4H). 3 1 (m, 2H), 3 47 
(s, 3H). 4 0 (br t ,  lH),  4 23 (d, J = 5 Hz, 1H). and 
7-7 6 (111, 15H) The nev, h~gh-field. th~ee-proton 
doublet clearly shelved that leduct~oll of the exo- 
cjcllc double bond had occurled and the low-field 
doublet at  6 4 23 due to the hyd~ogen 011 the auo- 
lnellc calbon 111dlcated that 11 retuned the c h a ~ r  
confoimat~on shoktn although the 5 Hz coupl~ng 
~ ~ t h  the hqdrogen on C-2 did polnt to some flattening 
of the pylanose ring due to the 1,3-d1axlal methyl 
Interaction It \+as clear froin an exa~nination of 
inoleculdr models of the two posslble chau con- 
for~llatlolis of 10 that the v-face of the olefin was the 
Inore access~ble T h ~ s  s ter~c  effect should be ampl~fied 
nith the bulk] W111<111son's catalqst I t  has been 
established that axid! methql goups In cyclohexdne 
rlligs nor~nally have 13C s~gnais a t  6 15-18 whereas 
the corlespond~ng equatoliaL iiiethl1 groups are 
usually found at  6 18-25 (1 3) The 13C ilnlr spectrum 
of 11 sho\bed oi7l~ f ~ t o  signals aboke 6 30. at  15 93 
and 18 30 ppln f1om TMS T h ~ s  nould suggest that 
the inethyl g ~ o u p s  rn I %  ale both axial Thus carbons 
2,4 and 5 In I1 have the coriect re!at~ve and absolute 
stereochernlstry [or cornersloll illto ~latural  (-)-3- 
rnult~striatill 
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(a)  Me,CuLi, ether; (b) NaH, CS,, Mel, ether; (c )  (nBu),SnN, toluene; (d)  TsOH, luethanol; ( r )  trityl chloride, pyridine; 

(f) CrO3,2Py, dichloromethane; ( g )  cb3$-c~,, ether; (lr) N,, ($,P),RhCI, benzene; (i) HS(CH,),SH, BF,.Et20, 
dichlorcmethane; ( j )  TsOH, 2,2-dimethoxypropane; (k) tert-butyllitlii~1l11, hexane followed by iodoethane, HMPA; 
( I )  TsOH, methanol; ( 1 1 1 )  HgCl,, HgO, acetonitrile. 

The synthesis of ]I ivas corllpleted using a sequence 
of reactioils which should prove useful in the syn- 
thesis of more con~plex carbohydrates and in the 
utilization of carbohydrates as chiral precursors for 
the synthesis of natural products (14). Treatment of 
cornpound 11 with 1,3-propanedithiol and boroil 
trifluoride etherate (15a) led to cleavage of the trityl 
group and formation of the dithioacetal 12 in 80:7:> 
yield. The resulting diol \$as protected by fornlatio~l 
(16) of the isoprcpylidene 13, [zID2' - 6.2" ( 1  50 
mg;nil, ether), bp 120'C:'Q. 1 Torr. ill  allnost quantita- 
tive yield. We nere unsuccessful in generating the 
anio:i of 13 using alkyllithium reagents in ether 
solvents (15). Ho\vever, when the dithiane 13 was 

treated n ~ t h  tcrt-butyll~th~um In hexane a t  -20 C for 
2 h and - 10 C for 6 11 a white preclpltate formed. 
T h ~ s  mrxture bas  alkylated n ~ t h  lodoethane In 
NMPA to produce 14, [ u ] , ~ ~  -28 0 (50 Ing nil, 
etliei) bp 128 C 0 1 Tors. in 80", y~eld The  so- 
propql~dene group 111 14 was clea?ed In 90"; q~eld to 
give 65, [u],'" -42 6' (50 nig ml, chloroform), a5 a 
colourless 011 

Man3 of the prevlous syntheses of a-mult~striat~n 
inxolve an acid cataiyzed cqclizat~on of n11 epoxy 
ketone or a keto dl01 to genelate the blcycl~c ketal of 
1 These cond~tlons lead to splinerrzatlon of the 
methyl group adjacent to the carbonyl Hence me 
felt that it \+auld be advantageous if we could 
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cyclize 15 without epi~nerization of carbon 4 in 15. 
A solution of dithioketal 15 in T I I I I ~ J ~ ~ O I I S  acetonitrile 
containing ~~iercur ic  chloride and mercuric oxide (17) 
was refluxed for 4 11 to yield I in 80'1, yield. The 
structure of our synthetic material was fully con- 
firmed by comparison of the spectral data of our 
synthetic material 11 ith that reported for r-inultistria- 
tin (3, 4). The nmr spectrum (4a) is particularly 
diagnostic in distinguishing the isomers of multi- 
striatin. Our synthetic material hacl an optical 
rotation [CA],~' -46.0'- (10 mg 'ml, hexane) compared 
with a rotation [cn],,'"47' (1.9 mg'ml, hexarle) for 
the natural rrraterial ( 1 .  4b). Finally vpc an:llysis of 
our synthetic ( -  )-r-multistr iat i~~ with a 3":) OV 10 1 
column, rlnder a \ariety of conditions \vhich sepa- 
rated the multisrriatin isomers. demonstrated tliat our 
product was >99.7"0 pure and no trace of the other 
multistriatin isomers could be detected. This co11- 
f i r~ns  the absolute coilfiguration of the natural (-)-a- 
multistriatin as that s h ~ ~  n in 1 (46, d. e).  

We are grateful to the National Research Council 
of Canada for financial support and to Profesior 
k. D. l-lall for a generous gift of methyl x-D-gluc~side. 
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