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A Two Step Biomimetic Total Synthesis of Eilatin 
CAR1 GELLERMAN, MALCA BABAD AND YOEL KASHMAN* 

School of Chemistry, Tel Aviv University, Tel Aviv 69978, IaraeJ 

Abstrucr: The symmetrical terraaxa heptacyclic alkaloid eilatin (1) was synthehed in a biomimetic two 
step reaction from catechol and mon&fluoro kynuqmine ‘(a) under oxidative conditions in the fm 
step (aq. l&OH, NaIti) and basic conditions (unmwurcal MeOH. DMAP) in the second. Two other 
unsuccessful approaches, one leadmg to 7-phenym am described. 

Several years ago’ we reported the isolation and structure elucidation of six new alkaloids from 

the ascidian E&stoma sp.‘. Most outstandii among the six was the symmetrical heptacyclic alUoid 

eilatin (1). Prom that time, and more so recently, because of the htemstiq biilogical activity of 

12. we have tried many synthetic approaches which failed. ‘Ilms, e.g., we have prepamd from 

l.lO-phenanthrolii5,6_dione a series of double Schiff bases (2) and have tied, without m to 

perform a double cyclisation of these molecules to obtain 1. 

Observation of the NTvIR spectra of the iatter compounds (2). e.g., the spectrum of 2a - the di 

p-mcthoxyphenyl deep blue compou&. clearly pointed to a complex mixture of unsymmetrical conformas 

which could not easily be equilibrated by warming up 2a in solution. 
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In snother approach we have performed a double Skraup ma&on between 4-&o-o-phenyl 

and two molecules of 3’-chloropropiophenone to afford in ca. 15% yield 

4.7-diphenyl-S-nit l , lO-phenanthroline (3)‘. Heating the solution of the latter Wmpound (3) ia 

dodecsne at 1880 under N2 for 2 hours, in the presence of (EtO)3P gave via the nitre& the unexpected 

ketone 4 which by careful 2D NMR study (COSY, d-NO& HMQC and HMBC) was de- to be 

7-phen yla&iidemi#’ . Repeating the reaction under oxygen free argon gave the origi~Uy expected 

compound 5’. which under oxygen atmosphere was transformed into 4; All attempts to pmpare eilatin (1) 

from compound 4 (e.g., by reacting it under diierent conditions with HN3) failed. 
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Eromtheabovedaurandseveralothwrexpuimcntsweconcludsd~itwillbehmlifnot~~to 

synthesisol in a synthesis which will in its last step raquire cyclisation of one or two aroma& rings 

(as in case of 4 and 2, respWivciy) because of the aevcFt repulsion m the protasM and&r other 

substituents on the latter rings (both in 2 8nd 4 the substituting phsnyl(s) rssm to be out of plane 

with the rest of the molecule). Themfore the preferred way to go should involve closure of a 

piperidii ring(s) which then will readily be oxidixcd to the rquircd pyridine ring(s). 

Based on a novel biomimetic synthesis of pysido[2,3,4-M&&diner? we have decided on the 

foUow~g strategy towards 1: 

In the event, the mono protected trifluoroacetyl kynuramine 6 wW.nscted with catazhol UndeXoxidative 

conditions (aq. EtOH, NaI03)‘*. This reaction afforded compound 7, whose st~~tun WM &amid by 2D 
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NMRmwRlranaru,(500MIz.COiSY,~~,HMBC)toberl3-rcridinsdlore~v~ve7”. Biuictfeummt 

of7(NH3-?&OH,cat.DMAP)affordeddiroctlyeii&n1. ~~~?~~~~~t 

position seems to have a strong and crucial Mving force towsnla the fomation of cilatin. 

Altcmatively, the last step towards the goal mmpound cotdd have been divided into two. namely, BP3 

etherate cyclisation to the dibenzo-1 ,lO-phenanthrolin&.6-dione derivative gp.12 and wquauially mild 

NH3-M&H treatment of 8 to afford 1. 
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‘l’k readily and very simple biomimetic ma&m shown above, 

o-benzoquinone, or hydroquinone, both natural products, to be potential 

eilatin. 
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