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Abstract: Anovelroutehasbeendevisedforthepreparadonofaseriesof diethyll-arninoaryhnetbyl-
phosphonates.Themuteinvolvesfacile reaetionamong aromatic atdehydes, diethylhydrogenpbosphite
and HMDS on the surfaceof ahunina. @ 1997Publishedby Elsevier Science Ltd.

Significantinteresthas developedin the applicationof l-aminoalkylphosphonicacids as analoguesof
naturallyoccuringa-amino acids.l Indeedanumberofpotentantibiotics~enzymeinhibitors,3andpharmacological

agents4are l-aminophosphonicacidsas wellas theirderivatives,notablypeptides.Theseimportantcompounds
havealsobeenusedin ingeniouswayaspeptidomimetics.sAminophosphonicacidsarealsofoundasconstituents
of naturalproducts.’ Severalapproachesto the synthesisof thesematerialare available: a) additionof P-H
functionto iminesand enarnines,’b) additionof P-H functionto nitriles? c) Arbuzofand Michaelis-Becker

mwctions9,d) condensationof X-NHzwithacylphosphorusspecies,]oe)CurtiusandHoffmannrearrangement

of substitutedphosphonoaceticester,””z f) conversionof thecorrespondingI-hydroxyalkanephosphonate.sto

l-arninoalkylphosphonates,’3”14ande) alkylationofnucleophilicprecursorssuchas Schiffbases.’s
In thisworkwe haveusedtechniqueof surface-mediatedsolidphasereactionwhichis growinginterest

becauseof theiradvantagesofeaseof setup,mildconditions,rapidreactions,selectivity,increasedyieldsof the
productsandlowcostcomparedwiththeirhomogeneouscounterparts.Thusthearomaticaldehydes1 is treated
withhexarnethyldisilazane(HMDS,2) in presenceof diethylhydrogenphosphite(3) on the surfaceof acidic
alumina. The products are benzylidene derivatives of I-aminoarylmethylphosphonate4, Schemel.

IH-NMRspectrum of 4 exhibits a doubletat 8.2 ppm due to couplingconstantwhich is indicative for the

couplingHC-P(Jm=5Hz)moietyin themolecule”.
Removalof txmzylidenegroupis occuredbytreatmentof 4 with p-toluenesulfonicacidmonohydratein

ether and followed by neutralization of the ammoniumsalts 5 with ammonia to give the desired 1-
aminoarylmethylphosphonates(6), Scheme2. Theoverallyieldsof thesereactionsareshownin Table 1.
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Scheme 1

Thearomaticaldehydeswithorthosubstituentsandp-nitrobenzaldehydedonotproducethecorm.spending
I-aminoaryhnethylphosphonatesat all (Table1,entries6k-6n). This observationmayshowthe effectof steric
andelectronicfactorsin the synthesisof thesecompounds.
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Table 1. Preparation of Diethyl l-Aminoarylmethylphosphonates(6).

Entery Ar Time Yield’ Emery Ar Time
(hr)

Yielda
(%) hr (%)

6a C,Hj- 1 50 6h l-CIOH,- 0.67 65

6b p-CICcHt- 2.5 42 6i 2-C10H7- 0.41 65

6C p-CH~CcH,- 0.5 65 6j pOzNCcHd- 3-

6d p-CH~CcHd- 1 55 6k o-OzNC~Hg- 3-

6e rn-CH~CcH~- 1.5 50 61 o-CICbHq- 3-

6f p-BrCcHq- 2 47 6m o-CH@CcHq- 3-

6g p-(CH~)2CHCbH,- 0.84 60 6n 2,4-C~CbH,- 3-

a. Isolated Yield.
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Neutralandbasicalumina andmagnesiumoxidearenotaseffectiveas acidicaluminaandusuallygive
low yields of the correspondingamines,insteadthey producediethyl l-hydroxyarylmethylphosphonatesas
majorproduct,

Simpleworkup, low consumptionof solvent,fast reactionrates,mild reactioncondition,goodyields,
andselectivityof thetwwtionmakethismethodanattmctiveanda usefulcontributionto thepresentmethodologies.”

Experimental

General: All chemicalswerecommercirdproductsanddistilledor recrystallizedbeforeuse. IR spectrawere
measuredusinga PerkinElmer738 spectrometer. IH-NMRand 31P-NMRspectrawere ~corded by a Varian
XL-400MHzinstrument.MassspectrarueobtainedonGC-MSShimadzuGP 1000spectrometer.

Proctie for Pr~ of DI.@vI 1 ~ on the Sur&. .“al

Acidic alumina (1 gr) and HMDS(l.61 gr, O.Olmol)were mixed at room temperature.The liquid
aldehyde(0.02mol)was addeddropwiseto the mixturewith stirring.Aftercompletionof aldehydeaddition,
acidicalumina( 2 gr)wasaddedwhilemwltantmixtmewasstined. Anexothermicreactiontookplaceat this
stepthusstirringofmixttnewascontinuedfor 15minuntilits temperattuc~ched to roomtemperature.Diethyl
hydrogenphosphite(1.38gr, 0.01mol)was addedto the reactionvesseland the mixturewasstirredfor 0.5-2
hrs. The resultant solid mass was washedwith ether (4X 25 ml). The ethereal solutionswere combined
togetherand then p-TsOH, H20 (1.9gr, 0.01mol)wasaddedwithstirring. Aftercompletionof the reaction,
which was monitoredby TLC, ammoniagas was bubbledthroughthe solutionfor 5 min and the resultant
mixturewas stirred for 15min. The crudeproductwas obtainedby filtrationand evaporationof the solvent
underthe reducedpressure. Chromatographyonplugof silicagelwithEtOAc/n-hexane(1:9)andevaporation
of thesolventunderthe reducedpressutegavethepmeproductas an oil in 42-65%yields.

Forthesolidaromaticaldehydes,priorto additionof acidicaluminaandotherreagentstheyate dissolved
inminimumamountof tetrachloridcarbon.
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All productsgavesatisfactoryspectraldatain accordwiththeassignedstructures.For 3b as sn example:
IH-NMR (CDCl~/TMS): 1.15-l.30(2t, 6H,2-0CH2CH2); 2.72(br, 2H, -NkQ;3.96-4.65(2q,4H,
2-0f2&CHg); 4.19-4.23(d, IH, Jm=16.78HZ, CH-P); 7.13-7.33(m. 4H) PPm; 31p-NMR(H@.t):
23.51ppm;IR(CClq):3350-3430(-NH2),161O(N-H),1245(P=O),1000-1100,970(P-O-Et)cm-1.
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