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Abstract : Beckmann rearrangement of FK506 E-oxime gave amide 2 and the fragmentation 
product 4. Compound 4 was atso prepared by total synthesis. 

The immunosuppressant FK506 has been the subject of considerabie synthetic’ and degradative2 studies. As 

part of our pmgramme in this area we investigated the stNdUral requirements for immunosuppressive activity through 

chemical manipulation of FK506, in the expectation that such information would support our synthetiiprogramme. 

During the process of effecting modifications at C22 of FK506 we attempted to prepare the amides (1) and (2) by 

Beckmann rearrangement of the respective C22 Z- and Eoximes . in the case of amide (1 ) this could be achieved, 

albeit in iow yieid, by treatment of FK506 with 0-mesityisulphonyihydroxyiamine foiiowed by basic alumina.3 

Unfortunately amide (2) could not be isolated from this reaction and an aitematiie procedure was required (Scheme 1). 

To this end FK606 was converted to a Separable mixture of C22 E / Z-oximes and the major E- isomer was proteded as 

its C-24 terf-butyktimethylsilyi ether through a silylation / selective desilylation sequence. Beckmann rearrangement was 

accomplished with 1,3dimethyl-2-fluoropyridinium 4-tosyiate in DME I Et3N to give, after deprotectfon with HF In 

acetonitrile, the amide (2). However, the yield of (2) was very low (6%) due to the fact that most of the oxime had 
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Scheme 1 

Reagents : i. NH20H.HClI pyridine / EtOH 
ii. TBDMSOTf / 2.6Lutklim / CH& iii. PFTS 
I MeOH iv 1,3-dimethyl-2-fl~m~oroWridinium4- 
tosylate I DME I Et,N v. HF I CH,CN vi pb(OAc), 

I MeOH vii MesAl I Me(OMe)NH.HCI I CHFI, . iv 

undergone a fragmentation reaction, a process well known to occur when a stable catbonium bn can be formed. This 

gave a mixture of products resulting from proton loss I nucleophirb capture of a C21 catbnic intermediate. These 

products were not separated hut were treated directly with lead tetraacetate in MeOH to give, after chromatography, the 

fragmentation product (3) (49%). Desilylation of compound (3) followed by treatment with N,Odimethylhydroxylamins 

hydrochloride I trimethylaluminium4 in CH2Cl2 gave the amide (4) (63%). 

Amktes (1) ad (2) showed greatly reduced activity as assessed by their abill to displace 3H- labelled dihydro- 

FK506 from FKBPl 25 and to inhibit IL2 productiin in stimulated Jurkat cell~.~ Interestingly, the small fragments (3) and 

(4) showed low levels of activity in our screens for immurbsuppressbn. Such bw activities have, however, to he treated 
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with caution and in general we have prepared the relevant materials by total synthesis where this activtty has been 

noted. The total synthesis of (4) was therefore undertaken (Scheme 2). 

Treatment of the homochiral enal (5)6 with the Z-cmtylboronate dedved from (Fl,Fl)diisopropyltartrate7 gave the 

alcohols (6) (59%) and (7) (21%). Alcohol (6) was coupled to the acytated (S)-pipecolinic acid (8)s with DCC and 

stoichiimetric DMAP to give the ester (9) (55%). Cycloaddition with the nitrile oxide generated from 

dibromoformaldoximeg gave, as expected,lO a 1:l mixture of dtastereomertc isoxazollnes (8%) which underwent 

reductive elimination on treatment with zinc dust in glacial acetic acid. I1 Deprotection and chromatographii separation 

gave the (Mydroxynitriles (4) (25%) and (10) (27%).12 
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Synthetic (4) and its isornsrs12 failed to show actiiity in the screen for IL2 inhibition. confirmfng the need for 

caution when drawing conclusions from the activity of derivatives of compounds possessing high biological actlvky. 
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