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Abstract: The axial conformationof an aromatictertiaryamidegroupmaybe powerfully
influencedbyanadjacentstereogeniccentre. Becausethe amide axis can atso control tbejorrmuionof
new chiralcentres,theamidecanactas a “relaycentre”for the transmission of stereochemical
information. Confirmational interlockingof adjacent anridegroups on an aromatic ring means that a
pair of amide groups can be used in series to mediate asymmetric induction between remote
stereogeniccentres, for examplethoselyingpara acrossanaromaticring.
Cl 1997Elsevier Science Ltd. All rights reserved,

The conformationof a tertiaryamidesubstituenton an aromaticring canexertpowerfulkinetic control

over the formation of a nearby stereogenic centre.1-10 We first demonstrated this with the addition of
11diastereoisomersof theortholithiated l-naphthamides 1 to aldehydes, in which the two atropisomerlc

2,3 More recently, we reportedthat the amide exerts an evenproduct2 are formedin ratios of up to 90:10.

morepowerfulinfluenceoverthe lateralIithiationreactionsofbenzamidesand l-naphthamides:53 is formedas

a singlestereoisomerfrom4 via a configurationallystableorganolithium,6and we haveusedreactionssimilar
to this to mediateremote(1,5)asymmetricinduction.7

Scheme1: Amideconformationcontrolstheformation of newstereogeniccentres

The configuration of a stereogenic centre can exert powerful thermodynamic control over the

conformationof a nearbytertiaryamidegroup. A strikingexampleof this wasprovidedby the atropisomeric
6 Although in this instance kinetictributylstannyl-substituted naphthamides 5 (R = SnBu3)(Scheme 2).

stereochemicalcontroloverthe laterallithiation+lectrophilicquenchgavemainlythe anti atropisomer,thermal

equilibrationconvertedit almostentirelyto thesyrratropisomer.

8=6?$‘&“-kra”(R=”%)
kirwticprodwtratio(R. SnBuJ. 11:SS
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Scheme2: Stereogerriccentrescontrol the conformationofIertiaryamides

In this Letterwe showhow it is possibleto exploitthe readinessof a tertiaryamidesubstituentboth to

respondto and to transmit stereochemicalinformationby using it as a “relaycentre” for remoteasymmetric

induction- we describe, for example, a method for the relative stereocontrolof (1,6)-related stereogenic

centtessituatedpara to one anotheracrossan aromaticring.
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While2-substitutedtertiary l-naphthamidesand2,6-disubstitutedtertiarybenzamides havethepotential

for atropisomerism,12-16tertiarybenzamidesbearinga single2-substituentare conforrnationallylabile about

the Ar-CO bond- rotationalbarriersare typically60-75kJ mol-l, correspondingto half-livesof the orderof
0.001s t. 1 s at 20 OC.17-mThese b~ers nonethelesscorrespondto slow rotationon the NMR timesc~e,

and benzarnides7 bearing chiral substituents (synthesisedby laterrdlithiation21,22of 6) clew~yshow two

diastereoisomeric conformers syn- and anti-7 (correspondingto the syn- and anti- atropisomers of the

naphthamides5) in their IH NMR spectrumat 20 “C(Scheme3). As the Table shows,the relativepopulation

of the two conformers depends heavily on the substituent R at the stereogenic centre and parallels the
equilibriumratios obtained by thermally epimerisingthe correspondingatropisomersof 5,5 allowingus to
assignwithconfidencethe knownstereochemistryof the atropisomersof 5 to the conformersof 7.
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Scheme3: Conformersof Z-substitutedben.zamides7
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Table: Confirmational ratwsfor bewmides 7 and naphthamides5
I plefamdcdomlah

Ofs#m-7orawt-6

I Figure,

The lowestenergyconformationsof synandattti-5and723appearin Figure 1– the crystalstructureof

syn-5(R = Et)s also showsthe C–H bondat the stereogeniccentreeclipsingthe Ar-CO bond. This clarifies

the originof the confirmational preferencesof the amides,both in magnitudeand direction:severecrowding

between bulky Bu$3n, MeJSi or Me2PhSigroups and the amide Ni-Pr2 group favour a single conformer,

whilewithR = Et, the preferencefor syn-7overunti-7(or syn-5overunti-5)is less marked.
Thenearconformationally-uniform7h couldbe trappedas a singleatropisomersimplyby introducinga

secondortho substituent (Scheme4). Only one product8 out of two possible diastereomericatropisomers
24 the Stereoisomeric P@ of ‘hewas obtained on treatment of 7b withs-BuLi at –78 “C and then EtI:

product25~flmm tie ~lative ~pulation of the two conformersof starting makr’id at -78 “C>which maY

exceed98:2. The SiMe@earing stereogeniccentrehas nowexertedcompletestereochemicalcontrolover the

new stereogenicAr-CO axis, andthis axiscan in turncontrola newstereogeniccentre. Lateral lithiationof 8
with s-BuLi, followed by a MeJSiCl quench, gave the meso amide 9 with >90:10 stereocontrol. The

symmetryof thiscompoundis clear fromits IH NMRspectrum.26

m 8 9

Scheme4: Relayingstereochemicalinformationthroughan amideaxis 10
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The nextchabege was to see whetherarecchemioal infmhation couldbe passed not just from
stereogenic centre to -&XtiC rkis and fronMe~ “ axis to stimogenic ceritre, but also from one

stereogenic axis to another. Snieckus’crystalMmctumofl$?’ inwhichthe orientationof the adjaoenttertkwy
amide groupa akernatea arotmd the ring as shown, suggested the pmsibiiity of using conformtm“Onally
interlockedamidegroupsto pass ateseochelrtjcsdkfwmwmn“ around,or acroa%an aromaticring.

We trapped the preferred syrt conformer of the PhMe2Si-substituted benzamide 7C @ a single

atropisomer13X by ortholithiatingandquenchingwithCICON(i-R)2.X The saw compoundcouldbemade
fromthe bis-amide11, avail~le fromphthqloy lchloride(SchemP5). Theroom-@pmture NMRspectrum
of 11 is broadened, although it still shows four distinct 6H doublets, which we interpret as pairs of
dissterexttopicmethyl groups in a chiral, C2 symmetric@wud-state conformationwith the ami$legroups

alignedanri. AnalysisofvariaMetempemtumNMRexperiments&t M gsiveabarrierto Ar-Coronation of66
kJ mol-1.19Addinga 2-ethylgroupby orthoM.hiation-Etlquenchsharpened@sSpe.@rUnL28and the product

12 could be dcprotonatedagain entirelyatthe hteral position22and quenchedwith PhMe2SiClto give 13,
againas a singleatropisomer.25 ~h route t. 13 gives & & ko~bti, fora diffcmntmason“from 7C

.,
the stereogcnicce&e exerta thermodynamiccbritroloven$heconformationof the amide,while from 12 the
amideexertakineticcontrolover@ecOnfiitin of the newccntm.

The sharp IH NMRspectrmnof 13 suggeststhat,sincerotationabouteventbe less hinderedAJ-CO is

likely to be slow on the NMR timescale, one confomer - presumably(and on the basis of later results,

evidently)with amidegroupsalignedunti– is preferred. And as before, this conf@merwas rrappableas an
atropisomer: orthdithiation of 13 and EtI q~h. g&e S4, At this stage, we have succeded in passing
Stercochemicalinformatl“onfromcmmwto axistd akis, andw ended$hksequenceby paaskigthat Mmnation
back to a stereogenic centre again: Iateral Mhiation @ 14 with a PhM@iCI quench gave a single,‘$ 25

symmetricalisomer of 15. Its crystal structmw$howniinT&tuu 2,confikmsthesenseof the transmiSsiopof
Stereochemlccl“ informadon.
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Figure2: X-ray crystal structureof15 Mew 5: Reloyingstereochemicalinfonnaao“ n throughtwo amideases



Thetwo stereogeniccentresof 15areisolatedkm one anotherin space,lyingpara acrossan aromatic

ring.29 yet the p~r of ~onfomationally in~rlocked amides provides a medium for stereochemic~

communication between them – a sort of mechanised molecular telegraphy system. Restriction of
confirmationalmobilityhas been proposedas a mediatorof asymmetricinductionin a wide-ranginggroupof
~mtions,~qq ~d we ~ c~nfly extendingthiS COllCept tO Wkitd sys~m.$.
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