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Abstract s Stereoseiective synthesis of the g hydroxyaryi amino acids 
which constitute C and E rings of vancomycin is described making use 
of benzylic oxidation and asymmetric dihydtoxylation as the key steps. 

Vancomycin (l)l, the widely used antibiotic in the treatment of methicillin-resistant 

staphylococcus aureus is an attractive target molecule for total synthesis. Although, known 

for more than thirty years, only recently some trend for viable synthetic approaches has 

set in. Evans and his colieagues’ have reported the biaryl diamino diacid (ABC segment) 

containing tripeptide of vancomycin. In addition several groups3 have achieved the simpii- 

fied segments of vancomycin- Having achieved the synthesis of biaryl &amino diacid’ (A& 

segment) our efforts were directed towards the synthesis of CDE diaryl ether cross linked 

amino acid segment (2j5. To achieve this, our first target was to synthesize the two aryl 

amino acids 3 and 4 (C and E segments) and then to complete the synthesis of 2 by a methodo- 

logy recently developed by us6. 
OR 

Vancomycin 1 

The desired two @-hydroxyaryl-or-amino acids (3 and 4) are diastereomeric differing 

only in the configurations at the a-carbons, While amino acid 3 has 2S,3R absolute configura- 

tion, that of 4 is 2R and 3R. Herein, we report the synthesis of these two arylamino acids 

by a simple sequence of reactions. 

In our approach for the synthesis of 3 and 4, we preferred to have different protecting 

groups on the amino functions so that selectively deprotection is possible for subsequent 

manipulation of the right and left segments of vancomycin molecule. 



L 2 

DJast-w syntJtesJs of @S,3R)-methyl 2-phtJmIJmido-~ttnrtyJdJmethyJsJJyJoxy~~3@- 

chJoro-4’4lyko~ #KmyUpmpkmate (3l8 

&HydroxyaryJamino acid 3 was made by simple approach involving the oxidation of 

the bentylic position taking advantage of the adjacent chiral center to induce diastereoselecti- 

vity. Thus treatment of N-phthaloyl methyl ester 5 with S02CJ2 in ether afforded the ortho- 

mono chlorinated tyrosine derivative which after acetylation with Ac20/Py was subjected 

to benzylic ~ot~romination with NBS in CCJ4 to afford a J:I mixture of the diastereomeric 

bromides (7a, 7b) (Scheme 1). The phthaiimido group is essential for benzylic bromination. 

SCHEME-l 

L -Tytosine 

a) N-E~~~~rn~ (1.1 es& NaC?H (2.0 eqh OX, 0.5 h, 72%3 b) JkcXi, H$iC?&, 

reflux, 6 irr, 83%; cl SO-&l2 (J-05 eq& ether, RT, 15 mJn, 94% 8 Ac20 (1.1 a& pv (1.5 eq), 

CH$+ RI, 3 h, %%8 d NBS 0.05 e& AiBN, CC+ refJux, 6 h, 98% fj &NO3 (1.5 et& 

CH3CoCH3-H20, RI’, 3 h, 76%; gl TBDMS-OTf (1.0 eql, 2,4&coJJidJne (I.1 eq), CH2CJ2, 

0% 10 min, 91% ti NaOAk (1.0 eql, MeOH, RT, 5 min. 71%. 

The mixture was treated with AgNOs in aqueous acetone7 to obtain predominantly the syn- 

B -hydroxy-a-amino acid Sa and a small amount of the antidiastereomer IJb in the ratio 9~1. 

Diastereoselectivity in the formation of & was due to the nucleophiiic attack from the less 

hindered face of the carbocation intermediate7 . The roie, if any, piayed by the phthalimido 

protecting group or the ester in inducing ~a~~e~ele~ivity is not ciearly understood. The 

mixture was 0-silyiated with TBDMS~Tf/coJli~ne8. The benzylic silyl ethers were neatly 

separated by column chromatography and individually characterised. O-deacetyiation with 

sodium methoxide in methanol afforded 3. 



The B-hydroxy aryiamino acid 4 was made by asymmetric d~ydroxylati~ (AD) of appro- 

priately substituted cinnamic ester followed by regioselective manipuiation of the a-hydroxy 

function. Para-hydroxybenzaldehyde (101 was chlorinated with NCS (Scheme ii) to obtain the 

meta-rn~~~orin&ted aidehyde 11 as the soie product in 94% yield. The phenok hydroxyt 

in 11 was protected as banzyl ether and the wittig reaction on 12 with ethoxycarbonylmethy- 

lenetriphenylphosphorane in knxene afforded the trans-olefin 13 in 89% yield. AD9 of this 

olefin 13 (Os04, K2C03, K3Fe(CN16, DiiQD-pCBz) resulted in the syn dihydroxy ester 14 in 

91% chemical yield with 96% enantiomeric excess ‘* after one recrystaliisation from CH2C12- 

pet. ether. R~i~ei~jve-a~~y~ation of this dial 14 with 4-nitroben2e~s~fony~ chloride 

resulted in the a-nosylate 15 exclusively, which was used as the electrophile for the azide. 

Treatment of the nosylate IS with NaN3 in DMF at .5O*C for 18 hrs cleanly afforded the anti- 

J -axido ester 16 with 4% epimerisation of the a-center. The benzylic hydroxyl in id was conver- 

ted into sibyl ether 17 with TBDIMS-OTf and 2,4,6-collidine8. O-5ebenzylation, reduction of 

SCHEME-II 

al NCS, CHc13, WC, 94% b) BnBr, K2CO3, Aamne, rcflux, 28~9 9r#J cl F’h,--$t, 

Benzare, RT, th, 895163 d) -4s %QQG&c, K3P&NIs, K-$03, tBtCXM+O 1fs0, 24h, 

91%; e1 4-Ni~tlfauvlchlaide. Et3N, CH2Clr OT, 14b, 879&f f) NaN3, DMF, WC, 

12h, 81%; gB TBDMS-OTf, 2,4,6u~llidine, CH2C12, WC, 15 mm, 94%g h) Pt02-H2, 030c)20, 

EtOAc, RT, 24h, 85%. 

the azide to the amine and further conversion to N-Bx derivative were carried out in one-pot 

hydroge~oiysis with PtO2 in EtOAc in presence of @oc~20’ ‘. 

Use of these two $-hydroxyuamino acids 3 and 4 in the synthesis of bis-diaryl fragment 

(CDE) of vancomycin is described in the succeeding communication. 
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