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In ILL:, hecn dtnpl) dc‘m~mbttdicd rccclntly. moot notably tn an elegant study by Ragnarsson and his 

collcagues.5 thar 4 ~ccesalul Mlraunohu &\plac<ntent dcpenda not on the nucleophilicity of the incoming 

nuclcoptulc hut rather on the pK, associated ~tih Ihtb X- 11 bond which must he broken as the latter participates in 

the key $2 dlsplacemcnt \tep In gcncral. thts )h,it I$) hc hclou --13.5 and. for displacements using amine 



&XI\~~IVC~ 10 hc cti‘cct~\c. nxcbsltdtc\ the IncorporatIon of two activatmg functions, one of which is usually a 

powc~-lul clcctrcln ~rthdrawmg group such a\ a culphonyl lunctron [yields are generally poor with bis- 

csrbamatcx such as Boc ,NH. pK, I6 01 5 Thus. HZ wcrc mrtially successful m our aim of preparing allylamines 

I uaq the N-Boc tosvlamrdc 1 [pK,, 8 51.5 although this approach required difficult manipulations of the 

lrutral adducts. spec111c41~ In our hands, LI caprrcmus rcductlve desulphonylation followed by removal of the 

Boc tunctlon And rcductl\e &bsnzylation and. overall. was toi) long and Inefficient. We were therefore 

,tttractcd h! d recent report from the Tsunoda-Ith group who showed that the more reactive Mitsunobu reagent 

icuntunatr~~n (:I I I ‘-t a/c~drcarhon\rl )drpiperrdinc ( ADDPi-tributylphosphine (TBP) combmed with N-benzyl- 

trliliiiiroac~tamldc (pK;, I? 61 could be used to form an allylamme derivative. albeit in only I l%, yield.6 A 

juhscquenr report on the dcvelopmcnt ot yet more reactive Mrtsunohu reagents, especially the N.N.N’.N’- 

rctr,mlcth> I d/lilodlc~rh~l~anildc tTMAD)-TBP comhmatlon. quoted an enhanced 784 return from a Mitsunobu 

II’;LCIIL)II ht%twczn crcltli ,dcohtrl and I~-ben/yltrlll~l,~r~~acetan~ld~,~ Unfortunately. these reagents arc crther 

cupcnslvch or arc’ n,rt c~rmmcrcraily a\arlahlc and :hcn Iedctlons with secondary allyhc alcohols were poor. We 

r~~s~ncd that this acxk did. however. dlustratc the Important prmclple that the required clcctron withdrawing 

groupr could hc present :n a srngle l~unct~oi~ I( the (‘0 and CF, gr\)ups m PhCH2NHCOCF3. thus giving the 

potcntlal Ior :I alnglc step removal Icadmg tr) the required N-hen/y1 ailylamines 1.7 We reasoned that the related 

.V-hen/y1 rt-/t?crm,dr 6 with Its cnhanccd electron wlthdrawmg group and hence lower pK, value, could possess 

the CtlITCL‘t propcrue\ makmp 11 A superior hlitsunohu rcdctant. Hercm. we report that this is indeed the case. 

.\‘-B~~n/~l trrtlamide 6 IS A \tAhlc. cr!$talllnc aolld. m-p 3%40°C‘. readily prepared from henzylamine 5 

‘md 1nt11c dnhqdridc ICH ,Cl., 0- 20°C. 1 h]” And has a pK, value trf 6.8 _ _ ‘13 The compound has previously been 

II\CI! 111 ~1m111c rynthcxa. but ‘15 a nuclcophlli> m the (i,ihrlc-1 synthcsl> ” 

,‘h-- ut1 
(CF3SWzO i-201 

2 ----w PI,--- utm [ref. 91 
CH2C12. O-20’ C [m.p.39-40”C] 

5 ISOW 6 

OLII rcsultt, {In the ?Irtaum~hu rcactlvrt) ot the trlt!amldc 6 arc shown in Table 1. from which a number oi 

uselul ohscrvatmns cmcrF<‘ WC tend that tbc ‘standard’ Mrtaunohu conditions oi DEAD and trrphenylphosphine 

Morh Mell III most Inatanc<‘\ and irnlv <L slight I’YC‘CSS 01 these rzagcnts 1s required: tetrahydrofuran was used as 

the xtll\,cnl thrcugh~~ut ’ ’ Both hcn/vl alcohol icntrv I I UKI it rcprcstxtativc saturated pnmary alcohol (entry 2) 

gave cxccllcnt yield,s :\ \ignrti~ ant improvcrticnt ~~I,LLII L’ t ,J rh< USC <it h’-hcn/;yl tritluoroacctate-TMADTBP7 

was OhscI vcd r+lth ri \aturatcd UX~~II~;U~ alcohtrl I cntr) 3 I: c,mplctc S,? mvcrslon was observed when starting 

with hom~~chlr,li IILI~LYI;~~ IJ Sm~lldrl~ both cmn,lmyl .nul ~‘rot> I &ohoIs reacted smo<jthly (cntnes 3 and 5). We 

Mere <spcc~all! plc,lscd tit ~solatc ‘~1 ezcellcnt 7KC/, ~wld tram our trr\t reaction with a secondary allylic alcohol 

ccntl! 61 Hc~uc\x :111s jimpli ;~xamplc htde, th<* lx1 that hoih S, 2 and S,2’ displacements occur with 

appl-~~ulniatc!! cqu~l t;~c~l~ty wth such sxondar! Llllvlic, alcohols. AS indicated by entry 7. in which both 
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possrblc tnllam~dcs were rsolated m very srmilar ymlds Curiously. a srmilar problem did not arise with a related 

!Z)-allylic alcohol (entry 8) which led smoothly to a single S,2 product. Fortunately, this severe limitation in the 

case of (Ei-allyhc alcohols was (partly) solved by the findmg that a representative secondary uce~lenic alcohol 

also reacted eff~crcntly under these conditions (entry 91: no trace of an allenic product was detected by infra-red 

spcct~-oscopy. One remamlng ltmrtatron IS that this reagent combination reacts very poorly with cyclohexanol 

(entry 101: the reasons lor this are not clear, but other ohservatrons made recently at Nottingham indicate that 

such alcohols are partrcularly reluctant to undergo Mttsunohu drsplacements. *’ 

Table 1. Mitsunobu Reactions of PhCH-JWfTf/DEAD/Ph~P with Representative Alcohols 

r Ph 
1Equiv. ti-N 

‘T-f r Ph 
R-OH - R-N 

1.1 equiv. each of Et02CN=NC02Et and PhaP ‘Tf 

Entry Alcohol % Yield’ Entry Alcohol % Yield* 

Pti-OH 93 II361 

78 

68 Ill] 

4 wl-OH 78 

5 - OH 89 1781 

7 
ll-Pr OH 

OH 

9 

Et 

76 

SW 

67 

72 

<S 

* Refers to isolated yields, after column chromatography, of analytically pure material. Values in 
parenthesis (I 1) refer to the best reported yields obtained using PhCH$WICOCFS-TMAD-TBP (ref. 7) 

t Obtained as an - 1: 1 mixture of the s~2 and t&2’ products 

Finally, removal of the tnllamide function can be carried out by reduction of the inittal Mitsunobu adducts 

with hthtum alummmm hydride in retluxinp ether. as previously reported.9 Typical isolated yields of the 

bcn~ylammes were m excess of 80%. An alternative protocol’ mvolving base-induced elimination of the 

trillamide group to give the correspondmg benzaldehyde tmines has not been investigated in the present study. 
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In a typical procedure. a solution of the alcohol ( I eq). JY-benzyl trlllamide (I eq), triphenylphosphine (1.1 

cqi and &ethyl afodlcarboxylate (DEAD) ( I I eq) is stirred at ambient temperature in dry tetrahydrofuran 

/ I ml mmol-‘1 for 24h then evaporated and the residue separated by column chromatography. 

Tributylphosphme can be used in place of tnphenylphosphine: preliminary experiments indicate that such 

reactions are slightly fdster and at least as ettlclent. 

The dcrlved choral :V-benryl tnflarnlde was compared with sumlarly prepared racemic material using hplc 

wluch Indicated an optical purity of > 05% 


