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Abstract: Protected actinoidic acid 2, ooe of the deacon products of ~~~ycin, has been efficiently 

synthesized by a convergent route which is amenable LO large scale application as well as to asymmetric synthesis. 

Since the discovery of the glycopeptide antibiotic vancomycin 11 (Figure l), many other structurally 

related compounds, including ristocetin AZ, teicoplanin3, avoparcin4, ristomycins and actaplanin6 have been 

isolated and characterized. 
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Figure 1 

The architectural complexity and biological activity of vancomycin have inspired numerous synthetic 

works’. However, many difficult problems remain in constructing this molecule, one of them is the synthesis of 

biaryl amino acid 2 (Figure 1, lower left biaryl S/7 macrocyclic portion) which has been obtained by degmdation 

of all members of the vancomycin family and is essential in forming the binding pocket’. One of the major 

obstacles towards the synthesis of 2 is the construction of the highly substituted biaryl system. From our 

preliminary studies, we learned that neither the palladium catalyzed cross coupling reactions* (between 2- 

~butylstannyl-3,5-dimethoxy-diethyl~nz~de and o-bromoanisole) nor the ligand coupling conditions9 (2- 

tributylstannyl-3,5-dimethoxy-diethylbenzamide and p-t-butylphenol in the presence of Pb(OAc)q ) nor the 
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photostimulated SRN~ reaction 10 (between 2-bromo-3,5-dimethoxyphenylglycine 

hydroxyphenylglycine) led to the desired biaryl compound. 

derivatives and p- 

To date, only one synthesis of 2 was reported11 where the biaryl intermediate was prepared in 25% yield 

via an intramolecular palladium catalyzed aryl coupling reaction. We describe herein a convergent and efficient 

synthesis of protected actinoidic acid 2 via the basic strategy depicted in scheme 1. 
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Scheme 1 

Biaryl 3 was considered as key intermediate in our synthesis and Meyer’s oxazoline method12 was 

envisaged for achieving regioselective cross-coupling between the two aromatic subunits 4 and 5. The realisation 

of this scheme in practice is described below. 

2.3,Qrimethoxybenzoic acid 8, the precursor of oxazoline 4, was prepared starting either from vanillin 

6t3 (scheme 2) or 3,5dimethoxybenzoic acid 14. Though both methods gave satisfactory overall yields, the 

former was preferred on large scale synthesis. The acid 8 was converted to the oxazoline 4 by Vorbriiggen’s 

procedurets. The amide 9 which was always isolated as minor product could, however, be quantitatively 

transformed into 4 by SOCl2 treatment. 

6 7 8 4L-----------J9 

reagents and conditions: a: BrZ, AcOH, 100%; b: KOH, H,02, 92%; c: K,C03, Me&O, MeI, 72%; 

d: BuLi, THF, CO,, 92%; e: PhsP-Ccl,, Py-CHsCN, 2-amino-2-methyl-l-propanol, 87%; f: SOCl,, 100%. 

Scheme 2 

Compound 5 was readily prepared in 77% yield fromp-hydroxybenzaldehyde by bromination with Br2 in 

CHC13, followed by methylation, reduction and trimethylsilylation. Other bromination conditions, e.g., Br2 in 

AcOH, NBS in DMP or CC4 gave increased amount of 3,5-dibromo-4-hydroxybenzaldehyde. 
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With the two precursors for the biaryl coupling in hand, the stage was set for the preparation of the key 

intermediate 3. To the Grignard reagent of 5, prepared by the entrainement method*e, was added 2,3,5- 

trimethoxyphenyloxazoline 4 and refluxing for 4 hrs furnished key biaryl coupling producr 3 in 80% yield I7 

(Scheme 3). The transformation of oxazoliie to aldehyde function was performed in three steps (one pot). Thus, 

the compound 3 was first converted to oxazol~ium salt by heating the acetone solution with methyli~ide, which 

was reduced to the ~~s~n~g ox~olidine using L-selectrideR in ~~2~1218, acidic workup gave the biaryl 

aldehyde 10 in 70% yield. Using NaBI& as reducing agent led to a low yield of aldehyde due to the over 

reduction of oxazolidine to ~n~cohol. 

4 5 3 10 

11 12 

reagents and conditions: a: Mg, BrCH.$H*Br, THP, 80%; b: i) MeI, MeaCO; ii) L-selectrideR, Chicly; 
iii oxalic acid, HaO, 70%; c: PCC, CH.&, 79%; d: TMSCN, NH,, MeOH, lOO%.; e: i) MeOH, HC1; 
ii) Py, AcaO, 77% 

Scheme 3 

The functionalities of compound 10 could allow us to perform two distinct Strecker synthesis in order to 

introduce two ~ffe~ndy protected amin~cids with the ap~p~ate conjuration. However, dris re~ne~nt was 

not necessary for the synthesis of racemic de~ation product 2 and 10 was oxidized to the di~dehyde 11. A 

single Strecker reaction carried out with two eq. of TMSCN in MeOH-NH319 on 11 then afforded 

bisaminoni~le 12 in quantitative yield. This latter, on treatment with methanolic HCl gave the corresponding 

methyl ester and acetylation (Py-Ac20) then afforded the protected actinoidic acid 2 as the mixture of 

diastereoisomers in 77% yield. One major diastereoisomer could be separated from others by conventional 

chromatography which had physical data20 in accordance with that of the degradation product of vancomycin 

family glycopeptid&. 

In conclusion, the protected actinoidic acid has been synthesized in 18% overall yield featuring a high 

yield coupling reaction of the Grignard reagent derived from 5 with oxazoline 4. The synthesis is amenable to 
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large scale application and can also be implemented in the asymmetric version. This result will be reported in due 

course. 
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