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Abstrmt: A new synthesis of (3E, 5Z)-1.3,5-undecaniene (2) is presented. based on a Munnich addition 
to 1.4 decadiyne, followed by L&&r hydtogenation and H&aan elimbtadon. ‘PItis “one pot” coupling of 
C7+C3+Cl syntbons affords 2 stereochemically pure. 

Following thek discovery in the essential oil of galbanum (Fe& galban@~) [l] and Hawaian seaweed 

(Dictyopteris plugiogrumma) [2], the four stereoisomem of 1,3,!&undecatriene 2 were synthe.sised and submitted 

for olfactive evahtation [3]. 

The (3ZSZ)isomer is known to be unstable, readily isomerising to 3 by a 1.7 sigmatropic shift, while the 

(3E, SE)-isomer possesses only a weak galbanum note. The most interesting galbanm kagmnce is exhibited by 

the (31% SZ)-isomer 2, motivating the publication of several non-stereoselective [4] and stemoselective syntheses 

F-81. 
Nevertheless, none of them has become eligible for a viable industrial process, due to economic reasons 

(price, availability of starting materials), ecological considerations, safety problems (akrgenic and carcinogenic 

pmperks of the intermediates) or simple technical aspects such as prohibitive dilution conditions. 

We therefore decided to design a synthesis based on the following prerequisites: 

a) cheap, available and inoffensive starting materials 

b) simple and classical industrial transformatious 

c) simple purhicadon techniques. 

In view of the crucial last step of the most recent stereo&xtive synthesis (scheme 1) [Sil, 

Scheme 1 

1 8:92 E:Z 2 96 : 4 3 

it was considered that a 2,5-diyne would be a precursor of choice to introduce the desired (22, 5Z)- 

stereochemistry in intermediate 1. 
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Furthermore, employing an amine as leaving group would allow purification by simple extraction and avoid 

dermatological problems, due to possible traces of chlorhuued compounds in the final product. 

The following synthetic strategy was thus envisaged (Scheme 2). 

Scheme 2 
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Refluxing the known crude 1,Uecadiyne (5) [9] in THF with p-formaldehyde and diethylamine in the 

presence of Cu(OAc)~HzO (1.5 mol%) gave the Man&h adduct, aminodiyne 6 ln 72% overall yield from l- 

heptyne (4) [lo]. Subsequent hydrogenation over Lindlar catalyst (2.5% by weight) then afforded the 

~te~~isoxnerkally pure aminodiene 7 (95% yield). Hofmann elimination [ll] using dimethyl sulfate in refluxing 

aqueous NaOH [12] yielded (75%) the single (3E, SZ)-isomer 2. The residual diethylmethyl amine was extracted 

with acetic or oxalic acid to pH > 6 to prevent the slight isomerisation of 2 observed at higher acidity. A possible 

alternative access, via pyrolysis of N-oxide 8 [13], unselectively furnished a 1:l mixture of 2 and 3. 
Considering the efficiency of this linear, stereoselective synthesis (C7+Q+Cl instead of C7+C4 

synthons), it is noteworthy that the complete reaction sequence may be conducted in a “one pot” procedure. The 

intermediates are stable to distillation or acidic extractjon [14]. This approach thus favorably compares with a 

recent expeditive synthesis [15] or with other modern triene syntheses [16]. 

Acknowledgements: I would like to thank Dr. F. Delay, IvIr R. Brauchli and Mr W. Tbommen for I3C, 1H and 2D 

NMR correlation. 



2463 

REFERENCES 

1. a) Y. Chr&ien-Be&i%, J. Garnero, L. Beneret, L. Peyron, BUN. Sue. Chim. Fr. 1967,97. 

b) P. Teisseire, B. Corbier, M. Plattier, Recherches (Paris), 1967,16,5. 

c) Y.R. Naves, Bull. Sot. Chim. Fr. 1967. 3152. 

2. a) J.A. Pettus Jr. R.E. Moore, .I. Am. Chem. Sot. 1971, 93.3087. 

b) R.E. Moore, J. Mistysyn, J.A. Pettns, J. Chem. Sot. Chem. Commun. 1972,326. 

C) R.E. Moore, J.A. Pettrus Jr, I. Mistysyn, J. Org. Chem. 1974,39. 2201. 

d) R.E. Moore, Act. Chem. Res. 1977,ZO. 40. 

3. a) F. Naf, G. Ohloff, A. Eschenmoser (FIRMENICH SA) Neth. Appl. 7407364 (7.6.73). 

’ b) F. N8f. R. Decorxant. W. Thommen, B. Willhahn, G. Ohloff. Helv. Chim. Actu. 1975,58.1016. 

4. a) F. Naf, R. Decorxant, S.D. Escher, Tetrahedron Lett. 1982.23.5043. 

b) E. Giraudi, P. Teisseire, Tetrahedron Lett. 1983,24,489. 

c) E. Block, M. Aslam, V. Eswarakrishnan, K. Gebreyes, J. Hutchinson, R. Iyer, J.A. Lafitte., A. Wall, 

J. Am. Chem. Sot. 1986,108,4568. 

5. (32, SZ)-isomer (more probably 3). B.P. Corbier. J.P. Teisseire (Sot. ROURE-BERTRAND FILS et 

JUSTIN DUPONT) S. African Appl. 6801077 (1503.67). C.A. 1969,70,67566c. 

6. (32, SE)-isomer. a) M. Furber, J.M. Herbert, R.K.J. Taylor. J. Chem. Sot. Perkxn Trans. I, 1989.683. 

b) F. Tellier. C. Descoins, Tetrahedron 1991,47,7767. 

7. (3E. %)-isomer. a) V. Baldev. C.M. Avinash, R. Bhagat, L.K. Goverdhan. Zndiun. J. Chem. 1973, ZZ, 

207. 

b) T. Hayashi, A. Sakurai, T. Oishi, Chem. Len. 1977, 1483. 

c) T. Hayashi, M. Yanagida, Y. Mats&a, T. Oishi, Tetrahedron Left 1983,24.2665. 

d) M. Green, S. Greenfield, M. Kersting, J. Chem. Sot. Chem. Common. 1985.18. 

8. (3E, SZ)-isomer. a) R. Bloch, C. Benecou. E. Guib&Jampel, Tetrahedron Left. 198526.1301. 

b) M. Goldbach, E. J8ke1, M.P. Schneider, J. Chem. Sot. Chem. Commun. 1987, 1434. 

c) P. Andreini, M. Benetti, A. Carpita. R. Rossi, Tetrahedron 1987,43,4591. 

d) V. Ratovelomanana, G. Linstrumelle, Bull. Sot. Chim. Fr. 1987,174. 

e) W. Boland, N. Schroer. C. Sieler, M. Feigel, Hefv. Chim. Actu 1987.70, 1025. 

f) H. Tskayama, T. Suzuki, J. Chem. Sot. Chem. Commun. 1988.1044. 

g) A. Salxer in Orguno-metullics in Organic Synthesis 2, p. 301, Eds H. Werner, G. E&r, Springer-Verlag 

Berlin (1989). 

h) S. Tsuboi, N. Ishii, T. Sakai, I. Tari, M. Utaka, Bull. Chem. Sot. Jpn. 1990,63,1888. 

i) J.M. Gaudin, C. Morel, Tetrahedron Lets. 1990.31.5749. 

j) C. Fugier, M. Leroux. J.F. Normant, A. Alexakis (ORIL SA) Eur. Pat. Appl. 203615 (31.585) C.A. 

1987, 107. 96312e. 

k) C. Chapuis (FIRMENICH SA) Swiss Pat. Appl. 3181/90-S (3.10.90) 

9. a) using propargyl bromide: L. Brsndsma, “Preparative Acetylenic Chemistry”, Elsevier Publishing 

Company, 1971. p. 52. 

b) using propargyl tosylate: H.D. Verkruijsse, M. Hasselaar, Synthesis, 1979,292. 



2464 

10. See [9a] p. 59. 

11. A.C. Cope, E.R. Trumbull, Organic Reaction, 1960,11,317. 

12. K. Schulze, K. PfUller, U. Engewald, M.Z. MtihWdt. Z. Chem. 197&l& 58. 

13. A.C. Cope, E. Ciganek, Organic Synth. COIL vol IV, Rabjohn, p. 612. 

14. IR spectra: Perk&Elmer 297 spectrometer, cm- 1; 1H and 13C-NMR spectm (CDC13): Broker WH-360 

(360 and 90 MHz), d [ppm] tel. to TMS (=Oppm), coupling constants J in Hz; MS: Varian MAT 112 

spectrometer (cu. 70 ev), intensities in % tel. to the base peak (100%). 

6 DR: 

IH-NMR: 

13c-NMR: 

MS: 

Bp: 

7 IR: 

lH-NMR: 

13c-NMR: 

MS: 

Bp: 

8 IR: 

1H-NMR: 

13c-NMR: 

MS: 

2950, 1460, 1380, 1310, 1200, 1090. 

0.90 (1, J=7, 3H); 1.06 (t, J=7, 6H); 1.35 (m, 4H); 1.50 (m. 2H); 2.15 (N, JJ=7, J2=2. 

2H); 2.55 (q. J=7, 4H); 3.16 (t, J=2, 2H); 3.40 (t, J=2. 2H). 

9.7 (r), 12.6 (2q), 14.0 (9). 18.7 (t), 22.3 (I), 28.5 (t), 31.1 (r), 41.2 (r), 47.2 (2t), 74.2 

(s), 75.0 (s), 79.3 (s), 80.7 (s). 

M+’ 219 (4), 204 (lOO), 91 (30). 58 (21). 

7O”C/O. 1 Tom 

2950, 1650, 1460, 1380, 1200, 1170, 1060,790. 

0.90 (t, J=7, 3H); 1.05 (t, J=7, 6H); 1.30 (m, 6H); 2.05 (q, J=7, 2H); 2.53 (q, J=7, 

4H); 2.82 (t, J=5, 2H); 3.15 (d, J=5, 2H); 5.37 (m; 2H); 5.50 (t, J=5, 2H).. 

11.9 (a), 14.0 (q), 22.6 (t), 26.0 (t). 27.3 (r), 29.4 (t), 31.6 (t), 46.9 (2t), 49.8 (r), 

127.3 (4, 127.5 (d), 130.6 (2d). 

M+’ 223 (3), 208 (4), 164 (5), 150 (30), 125 (27), 112 (IOO), 110 (77), 79 (86), 58 

(75). 

6O”C/o.O2 Torr 

2950, 1650, 1460, 1380,790. 

0.90 (t, J=7, 3H); 1.30 (m, 6H); 1.37 (r, J=7, 6H); 2.04 (q, J=7, 2H); 2.87 (r, J=7, 

2H); 3.32 (q, J=7,4H); 3.95 (d, J=7, 2H); 5.28 (m, 1H); 5.46 (m, IH); 5.75 (m, IH); 

5.83 (m, 1H). 

8.3 (2q), 14.0 (q), 22.6 (0, 26.4 (r), 27.4 (q), 29.2 (r), 31.5 (0, 59.6 (20, 61.7 (0, 

118.3 (4, 125.5 (d), 132.0 (4, 137.3 (4. 

M+’ 239 (I), 151 (8), 109 (18), 95 (39), 89 (92), 81 (50), 74 (NO), 67 (67), 55 (49), 

41 (36). 

15. C. Fehr, J. Galindo, S. Chappuis, Tetrahedron Lerr. accompanying paper. 

16. F. Tellier, C. Descoins, Terrahedron Lerr. 1990,30,2295. 

(Received in France 24 January 1992) 


