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NEW SYNTHETIC 'TRICKS'. ADVANTAGES OF USING TRIETHYLPHOSPHINE IN SOME PHOSPHORUS-BASED REACTIONS 
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It is shown that Et3P can advantageously replace PhjP, BugPI and other P(IU) reagents in 
phosphazene reactions (amide and phthalimide formation) and disulphide-cleavage-based reactions 
(reduction of disulphides, thioester formation, and oxime hydrolysis). 

Triphenylphosphine is the characteristic reagent of a series of very popular organic reactions (Staudinger's, 

Wittig's, Mkiyama's, Mitsunobu's...). S' mce,ingeneral,triarylphosphinesarelessnucleophilic~trialkyl~ 

phine~,l** ~h3Pha.s been replaced by ~13~ in sure of these reactions. Another questionassociated to the use of neny 

phos$ines is the difficulty frequently encountered inthe separation of thedesired products franthe byproducts 

R3W and/or unreacting R3P; polymer+uppxted phasphines sunetiws solve this problem.3 We report hare that Et3P 

overcones all these phos@kxus(III) reagents,snd sane others, in(atlmst) the followingreactions. 

Amide For-nation (fron IMxxi + N3R'). lhe substitution of Et3p for Pn3p in the recently reported reaction of car- 

bxylic acids and emides showed two significant advantages: (i) reaction times and/or temperatures could be largely 

reduced, so that inane cases the reactionhorkedwell atr.t., a fact that may be interestinginpeptide chenistry;4b 

(ii)col~chrcwatography could be avoided, since the verygcod solubility ofEt3F=Oinwter allozsone to renove 

this phosphine oxide by hwhing the final organic solution.5 See Table 1 for the conditions and yields, stopping the 

reactions&en indicated. 

In theeeconnections,Bu3Pturned out to beworse thanE@, despite the factthatthe tributylpk&wneswre 

formed almost as quickly as triethylphospkenes, since in thocases examined (propanoic acid + isopentylazidet~3P; 

propanoic acid+ benzylazidetB@) only traces of the amide ware obtained after 24 hat r.t.; furthemore, Buw 

could not be extractedwithwter franthe organic layer. 

Other P(II1) reagents were also inferior to E+'.5b*e 

Table 1. Reaction of Azides (1 ml), Carboxylic Acids (1.1 aaols), and Et3P (1.1 nnuls) in Anhydrous C&H6 (5 ml) 

N3d N3Ql2fi Ye N?P 

(Ik@fl w-4 cH3012axnlc2I-h w-lF_ c?@F 
18oC, 12h,9% 180c,12h, 7@ 18oC, 24h, 6% 
83oc, 5h,9% eooc, 8h,93% 8Ooc, 8h,94% acCoc, 12h, 87% 

mh =2Ph =w 
83oc,8h, 92% 83 Oc, 15h, 89% 8ooc,12h,96z 830,12h,87Z 

Phthalimides franFhthalic Anhydrideand Asides. The fo~owingreactions,6~~withph3pandBu3prequired one 

wek in refluxing benzene, wereacccmplishedwitbinadaywithEt~under the sameconditions: 
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Disulphide Reduction. Cleavage of PhS-SPn with Fh3P in THF-H$l did not m-k at r.t. but it required a gentle 

reflux for lh;' by contrast, Et3p gave quantitatively P&H within 10 tin at r.t. With the less reactive (m2S)2, 

Et3p afforded a 96% of cleavage after lh atr.t., B@required 8hto reach the sane yield, (EtO)$'gavea 14%yidd 

of PhCH2Sl after 24 h, aad Ft$' did not react at alle8 Thus, the qualitative reaction order appears to be: Et$',w13p, 

(EtO)3p>Fh3P. (The reaction of phcH2sscII2phwith (~2N)3Ptookanothercourse,yie7dingPMH2SCH2Ph and (Me2N)3F+=Ssc) 

'Ihioester Fonmtion.9 Table 2 shows thicesterificatious psrfonml with Et3P (1.2-1.3 equiv.) plus F?&SPh (l.l- 

1.2 equiv.) in anh. CdJs or Et@, at r.t. under N2 for lh, the reactions being quewhed with water. After washing the 

organic phasewitha pH8.5 buffer (to el.dminateEt3p-oandFhSH)and solvent evaporation, pure thiossterswreobtd. 

'lhe following results are also illustrative of the performme of Et3P: whereas Et3p furnished alreadyam yield 

of ~2CIZSUt2Ph after 2h and a 9% yield after 4h, Bu3P gave only a 38% yield after 2hand a _% yield after 6 h. 

Ph3P gave no thicester at all. 

ti Hydrolysis. Barton, Zard, and mmkerslo reported very recently theuseof Bu3Ptphssphtoreduceketo- 

xims to ketimines, which then can be either hydrolised to ketones, reduced in situ, etc. A nodificatiou of the m 

reaction,10 using2equiv.of Et3piostead of lequiv. ofBu3P,allo+.ed us to recover readily pureketones fronoxines: 

@N-OH :;$) ($I+& do" Phz:zP dZ) 

workupwas limited to partition@ between ether aud mter (pH8.5), drying,and evaporating.FhS-SFh+Bu$gavemly 

a 6% yield of cyclopentadecanone after 7h under identical conditions and only a 1GZ yield of acetophenone after 24 h 

in refluxing THF. 

Sane other applications ofE@are in progress. 
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