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Abstract: The first total synthesis of methyl 14-hydroxy.(all-cis)-5,8,11-tetradecatrienoate 
(la) was accomplished in 11 steps with an overall yield of 14%. Major sequences in volve 
Cu(l) catalyzed propargylic substitution of propargyl bromide 5 by 3-bu~. n-l-ol, followed by 
partial reduction of the diyne 6 to the cis, cis-diene 7, and Wittig reaction of the phosphonium 
iodide 9 with aldehyde 11 to the all-cis skipped triene 10. 
© 1998 Elsevier Science Ltd. All rights reserved. 

Anandamide (AN) is an endogenous ligand which binds to the cannabinoid receptor (CBI) in the 

brain: It is an arachidonic acid derivative, namely N-2-hydroxyethyl arachidonamide. In vivo studies have 

shown that AN mimics the biological acivities of A9-tetrahydrocannabinol (THC), the active constituent of 

marihuana, but with some differences.2 AN has a faster onset and shorter duration of action, and is less 

potent than A9-THC. As a part of our ongoing study of the structure-activity relationships (SAR) in the AN 

series, we have synthesized several analogues which are more potent than AN in both binding affinity and 

pharmacological tests.3 In the syntheses of these analogues, the alcohol, methyl 14-hydroxy-(all-cis)-5,8,1 l- 

tetradecatrienoate (la),  and the corresponding aldehyde lb,  which is unstable, were key intermediates,a,4 and 

although procedures have been reported for their synthesis from arachidenic acid,3,4 we wish to report their 

total synthesis. This flexible and convergent synthetic procedure not only allows tts to prepare more readily 

larger amounts of the above mentioned AN analogues for further pharmacological and behavioral studies, but 

also alh)ws for the syntheses of analogues unattainable when starting from arachidonic acid. It is also 

noteworthy that both l a  and l b  have been used as key intermediates in the syntheses of several other 

arachidonic acid analogues not mentioned above. 4 

Our retrosynthetic strategy (eq. 1) involves building up the C6-C14 section of the molecule through 

1,4-diyne 6, followed by partial reduction of the diyne to the cis, cis-diene. Wittig reaction of the derived 
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phosphonium iodide 9 with aldehyde 11 would generate the cis C5-C 6 double bond of the target molecule 

1. 

o o 

OMe 11 ", ~ ~Ph3~ 

~1 . ,OSitBDP 
la, R = CH2OH 
l b ,  R = CHO 9 6 

(eq.  1)  

The synthesis of l a  and lb  was accomplished as follows (scheme 1). Commercially available 

tetrahydro-2-(2-propynyloxy)-2H-pyran (2) was alkylated with ethylene oxide to give mono protected diol 

3.5 Protection of the alcohol 3 with a t-butyldiphenylsilyl group followed by deprotection of the THP ether 

with Dowex 50 x 8-1(~) ion exchange resin in methanol provided propargyl alcohol 4. Bromination of 4 

with triphenylphosphine and carbon tetrabromide gave propargylic bromide 5 quantitatively,6 which with 

3-butyn-1-ol in the presence of copper(I) iodide, sodium carbonate and tetra-n-butylammonium chloride in 

DMF led to the skipped diyne 67 in 75% yield directly without the protection of the alcohol.&9 Partial 

reduction of the triple bonds over the "nickel boride" catalystlO provided cis skipped diene 7. The terminal 

• alcohol of 7 was converted to the iodide $ via the mesylate, and then converted to the phosphonium salt 9 

quantitatively. Wittig reaction of the corresponding ylide of 9 with 4-carbomethoxybutyraldehydeal (11) 

furnished all cis skipped triene 10.12 Fluoride deprotection of 10 afforded alcohol la13 (overall yield 14% 

fi)r 11 steps), which was identical in 'all respects (1H and 1sC NMR, TLC, mass spectra, elemental analysis) 

to the sample prepared from arachidonic acid via the unstable aldehyde lb  by borohydride reduction.3 

Oxidation of alcohol l a  with MnO2 gave the aldehyde lb. 

In summary, the total synthesis of the key intermediate la  provides an efficient and economical route 

to various biologically active compounds. 
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l b  

(a) n-BuLl, THF, -10 °C; ethylene oxide; (b) t-BDPSiCI, imidazole, DlVlF, rt; (c) Dowex-MeOH, It; (d) CBr4, 
Ph3P, CH2C12, 0 *C; (e) Cul, n-Bu4NI, Na2CO3, DMF, 3-butyn-l-ol, rt; (f) 2Ni(OAc)2-NaBH4, H2, rt; (g) 
MsCI, EtaN, CH2C12, rt; (h) NaI, acetone, reflux; (i) Ph3P, MeCN, reflux; (j) n-BuLi, HMPA, TI-IF, -78 °(2; 
11; (k) n-Bu4NF-THF, AcOH, rt; (I) MnO2, ether, rt. 
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