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Abstract: (+)-Faranal 1, the trail pheromone of Pharaoh’s ant, was synthesized in 10 % 

overall yield starting from an easily available chiral building block 2 and 

employing diastereoselective carbon-carbon bond formation. 

The trail pheromone of Pharaoh’s ant (Monomorium pharaonis L.), which 

is a serious houshold pest all over the world, has been characterised as 

(s,4R, 6E, lOZ)-3,4,7,11-tetramethyl-6,10-tridecadienal 1, named (+)-faranal le5. 

Although four syntheses of (+)-faranal 1 were recorded 
2-7 , the natural and 

optically active compound was synthesized only by Kobayashi’s group 2,5 and 

3,4 Mori et al. . The former procedure gave an approximately 1:l mixture of 

diastereomers (3S,4R/3R,R), while the latter was rather lengthy and required 

the chemical resolution of an intemediate. 
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~Jc: now report an efficient and stereocontrolled synthe:;]:: of 

(+)-fararial I, .togethec with 2 remarkably diastereoselectlve carbon-carbon 

bond formation in an electrophlllc ester enolate alkvlatlon. 

Reagents: 1: LtNEt2/THF; IJ.: itSN/MeOH; 

ill: ClCH20CH3/ttjN, Ft20; 1'~: liAlH4i 

THF; v: MsCl/Et3N, l't20; v1: ILiAltl4/ 

THF; ~11: MeOH/IiCI; ~111: PUC/CH2C12. 

Deprotonation of the read1l.y available !S'-!-)-3-methi;-~-vair?rolactclrl? 

2 i3 (16.7 mmolj with llth;um dlcthyiamlde (16.7 mmol 1~ THi, -jo"[;, ] III..'! - 
generated the corresponding enalate which was reacted with (Z)-h-homo!gera;:yi 

bromide 3 - 9'10 (16.7 mmol, -78"C, 2 hr.). Capillary GC arid 
13 

T-NM@ analysis 

of product (63 X lsolaterl yrcld) showed that the rcactlori bieldcd predomlnantlv the 

desired anti-Isomer (2R 3S)-4 'l, 

:25,35; <6X) 12J3, 

_I_ _ together watt\ a small amount of syn-~somr:? _I. 

The conversIon of this lactone 4 Into (4 ) - f a r a n a i 1 w .3 s 
_ il I: i: oil1 p 1 i :i h e d - 

111 six steps. Thus, transesterlflcation of 4 w!th Meiltl/Etjll=2:l 
0 125 !‘, 24 hr. I _ 

led to a hydroxy ester which was directly converted t,o protecte!i i?:;ter i b; - 
treatment with chloromethyl methyl ether (3 equlv. 2 equlv ilf ILt31‘J, t t20. 25”c, 

4 hr, iH 7: on 4). Reduction of -2 with excess llthlum alumlnlum hydrlrk (2.5 cqulv, - 
1 HF, 30°C, 1 hr, 85 X) gave 6 which ida:; converted t o ttic _ i: :I : I- Fi 5 [I (1 i-1 Ii 1 I1 g 

mesylate 7 by mcsyl chloride in - the presence of LtjPl ! 1.2 ~c]llli, 0 - Xl”C, 

2 hr, 8 4 % ) The mesyla tf: 7 w a 5 rcducrd 

(4 equiv, lHF, reflux, 1 hr, <i X) 

by !ittllLJlll aliimirllum Ilyrirltie 

and t t1 e n the pr~~ler:t~rig group ,3f thr: 

resulting ether 8 was removed by acid catalyzed hpdruiysls (hC!~Meilti, 25”C, 

48 hr, 62 %j. FInally, oxidatio:l of the resulting alcohol ‘3 WI th pyridl nlliul .~~ 
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dichromate (1.75 mmol, 1.25 equiv, CH2C12, 25'C, 3 hr, 67%) afforded (+I- 

-faranal 1 in 10 % overall yield (based on 2) and 94 % of isomer purity 14 

In conclusion, our synthetic approach represents a convenient method 

to prepare large amounts of (+)-faranal 1 in high chemical and stereoisomeric 

purity. 
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11. All products showed analytical and spectral (IR, NMR, MS) data ConSlstent 

with the proposed structures. Some selected characteristics are listed below: 
-1 

4: IR (film): 1730 (C=O), 1660 (C=C), 1270, 1200, 1140, 1100, lU70 cm ; 

'H-NM, (CIlCl,,&: 0.94(t,J=7Hz,3H), l.O9(d,J=6Hz,3H), 1.2 - 1.91:br m,3H), 

1.65(br s,6H), 1.9 - 2.8(br m,9H), 4.25(m,2H), 5.09(m,2H); 

13C-NMR (CDC13): 12.81, 16.26, 20.68, 22.85 (4CH3), 24.81, 26.16, 27.79 

(3CH2), 29.89 (CH), 30.98, 40.16 (2CH2), 48.32 (CH), 67.48 (OCH2), 

120.69, 123.79, 137.16, 137.72 (4-C=), 173.69 (C=O); (data of the 

major 3R,4F-isomer); 
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GC: Rt= 13.84 min, 94 % (3R,4S-isomer); Rt= 13.67 6 % (S,45-isomer); min, - 

30 m x 0.25 mm SP 2100 glass column, 160 - 260°C, 3'C/min, N2, FID; 

1: IR (film): 173(C=O), 1660(C=C), 1190, 1150, 1105, 1045, 910 cm-l; 

'H-NMR (Xl+: 0,89(d,J=6Hz,3H), 0.95(t,Jr-6.5Hz,3H), 1.4 - Z.O(br m, 

4H), 1.59(~,3H), 1.63(s,3H), 2.0 - 2.4(m,8H), 3.26(s,3H), 3.48(t,J=6.5Hz, 

2H), 3.69(s,3H), 4.49(s,2H), 5.03(m,ZH). 

1: IR (film): 1660(C=C), 1360, 1210, 1160, 1100, 1055, 1045, 970, 950 Cm-l; 

'H-NMR (d and 1.5 - 1.9(br 1.65 ibr (Ccl,,&): 0:93 t,6H), m,4H)! s,6H), 

2.02(m,8H), 2.88(s,3H), 3.27(s,3H), 3.49(t,J=6Hz,ZH), 4.05(d,J=hHz,2H), 

4,49(s,ZH), 5.06(m,2H). 

2: IR (film): 3350(0H), 166O(C=C), 1450, 1380, 1180, 1110, 1055 cm'; 
1 
H-NMR (Ccl,,&): 0.75 - l.l5(d,d,t,9H), 1.4 - 1.9(m,4H), 1.59(s,3H), 

1.66(s,3H), Z.O(m,8H), 3,46(s,lH,OH), 3.55!t,J=6Hz,2H), 5.06(m,ZH); 

MS (75 eV): 252(13,M+), 223(3), 1.95(12), 179(5), 177(5), 151(7:: 137(35), 

123(17), 113(13j, 109(19), 99(29), 95(49), 83(100), 69(373, 55(79), 

41(32). 

I: [c#= +17.3O (c=2.70, CHC13); lit 4: [o(]i3= +16.2' (hexane, 90 %ee); 

IR (film): 2970, 2940, 2880, 2720, 1730, 1665, 1450, 1300, 1120, 1080, 

1020 cm -1; lH-NMR (COCl,,b): 0.84, 0.89, 0.96 (d,d,t,J=6.5,6.5,7Hz,9H), 

1.4 - 1.9(br m,4H), 1.59(5,3H), 1.68(s,3H), 2.0(m,SH), 5.10(m,21-I), 9.45 

(dd,lH); GC: Rt= 21.11 min, 94 % (E,4R-isomer); 40 m x 0.13 mm OV-1 glass - 

column, 180°C, N,, FIO; MS (75 eV): 250(6,M+j, 232(Z), 221(2), 206\2), 

203(3), 193(263 

55(783, 43(17), 

12. The optical purity 

lactone 2 (e.e>95 - 

13. This profound anti 

L137(21), 123(20), 107(11), 95(18>, 83(100), 69(22), 

41(33). 

of the product 1 reflected the enantiomeric purity of - 

70). 

stereoselection may be rationalized in -terms of 

perpendicular transition states. Here, only one of the possible conformers 

is stabilized by hyperconjugative interaction. 

For recent discussion on stereoselective electrophilic additions to enolates, 

see: G. 3. MC GARVEY and J. M. WILLIAMS: J. Am. Chem. Sot., 107, 1435 

(19851, and references cited therein. 

14. GC analysis showed that 1 had 99 % chemical purity and 94 % stereoisomeric - 

purity. Rt(3S,4S-isomer)= 20.87 min (same conditions 11). 
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