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Introduction

9

IAcy! glucuronides arekey phase2 metabolites for many carboxylic acid-containing drugs,
notably of non-steroidal anti-inflammetory agents (NSAIDS).! It is important to synthesise acyl
glucuronides in pure fomm, and especidly as Sngle 13-anomers, for bioevaluation during drug

di scovery and development. Acyl glucuronides are readive species they may react by hydrolysis
or displacement with ather nucleophiles or by acyl migrationfoll owed by condensation with
lamines (Amedori rearrargement), Scheme 1.°
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Scheme 1. Hydrolysis and rearrangement of acyl glucuronides.

Previousagyl ducuronide gmtheseswerelong and bw-yidding. Fuly pratectel
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Selective acylation (Scheme 2) gave highly satisfactory yields (43-66%) of intermediates

|4 with excellent B/o selectivity, 19:1 or better, for arange of carboxylic acids. In the acylation

step, the strength of the base used and degree of carboxy! activation were key variables. We
leventually found the HATU-NMM procedure shown to be generally suitable. In genera the Pd
(0) deallylation was reliable, but traces of Pd reagent sometimes persisted in the products 5, even
after chromatography. It was possible to use aresin-bound Pd (0) reagent, but alogical
alternative was to employ another ester removable under very mild conditions. We therefore

investigated the benzyl ester 6.

Use of Benzyl Glucuronate

Alkylation of glucuronic acid 2 with PhCH,Br using the resn-bound fluoride gave benzyl
ester 6 in satisfactory yield after chiomatography, Scheme 3. We are cantinuing to optimise this
Is[m. Previoudy 6 was obtainedf in three steps from glucose.

Illustrative Examples
» Benzoic acids 8-10 all couple well. Sower reaction observed for acid 8 with e ectron-
donating group.® 2-Br benzoic acid also couplesin good yield. ©

From the 2-arylpropionyl class of NSAIDs, ibuprofen 11 and naproxen 12 react well.
(2R, 2S)-Epimers are separable by chromatography; 11 is known to racemise at
physiological pH. *°

Mycophenolic acid 13" was satisfactorily coupled without phenol protection. Previously
obtained by enzymi ¢ synthesis and prep. HPL C separation.*?

Zomepirac 14, * whose acyl glucuronide has a half-life at physiologica pH of < 30mins,
was successfully prepared by our method.

Phenylacetic acid 15 affords a good model example, and to date has given the best

coupled yield of any carboxylic acid studied.
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[Scheme3. Prepar ation of ben zyl glucuronate.

Using 6, the HATU-NM M nethod again gave good yidds of the acyl aion products 7, dightly
higher thanthose dotaned with 3. (Table 1, reagents as Scheme?2).

Deprotection
» Intermediates 7 can be debenzylated using catalytic transfer hydrogenation (CTH) or

conventional hydrogenation, Scheme 4.

Table 1. Acyl glucuronides 7 synthesised by selective acylation of benzy| glucuronate 6

Carboxylic  Equiv. HATU,” NMM Yied Yied %
Acid % with 3

8 1,3 58

9 1,2 62 59
10 1,3 62

11 1,3 68° 65
12 1,2 67°

13 1,3 55 44
14 1,2 59 52
15 1,3 82 66

2Indl casesthe o B ratio of the product was a least 19:1 (1H NMR). ° Using TBTU (1 eq.), rather that

HATU, yield was 10-20% lower.® Combined epimers, see text.

[Scheme2 Acy | glucuronide synthesis by selective acy lation.
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Co mments and Co nclusions

» Th e selecti ve acylation met hod isagain shown to bea good met hod forthe synthesis
of acyl glucuronid es of a variety of car boxylicac ids.

» Theuseofbenzyl glucuronate allows mild deprotecti on by conv ention al or tr ansfer
hydrogenation. Comp ar edto allyl esters(re qui ring Pd(0) deprotecti on), Pd residu es
areminimisedan d wor kup greatly simplified.

» Relevantdrug examp lesarei nclud ed in theexamp lesstud ied:w eare now in a

position to evaluatere arra ng eme nt kin etics andp rote in interact iono f key acyl
glucuronid es as single 13-isomers.
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