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Zusammenf~Die zwei Phenylchromophore eines opt&h aktiven 1,2disubstituierten 
1,2-Diphenylethans geben unabhangig voneinander Cotton-Effekte innerhalb des Wellenliingenbereichs 
der a-Bande. Durch Bildung der Summen-und Differenz-CD-Kurve fiir ein threolerythro Paar erhiilt man 
CD-Spektren, die ftir jedes “Halbmolektil” charakteristisch sind, und die im allgemeinen zwei 
O-O-Linien um 3723Octn aufweisen. Aus deren Vorzeichen kann die absolute Konfiguration an 
jedem der Chiralitatszentren eindeutig bestimmt werden. 

Abstrac-The two phenyl chromophores of optically acttve 1,2disubstituted 1,24phenylethanes give 
independent Cotton effects within the wavelength range of the a-band. By drawing the sum and difference 
CD curves for a threo/erythro pair CD spectra characteristic for each “half-molecule” are obtained, in 
which generally two O-O-lines appear near 37230 cn- ‘. From their signs the absolute configuration at 
each centre of chirality can be determined unequivocally. 

1,2_Disubstituted 1 ,Zdiphenylethanes contain two 
phenyl chromophores, which do not interact (or at 
least do not interact strongly) with each other within 
the energy range corresponding to the absorption 
within the a-band (250-280 nm). In a following paper 
we will give details about all Cotton effects found for 
such compounds, and also on the determination of 

their absolute configuration from their circular di- 
chroism bands at shorter wavelengths. 

In general within the range of the a-band in the 
UV-spectrum one finds only weak absorption, but 
very pronounced fine structure. At least two series 
can be identified also in solution spectra, namely the 
one which has its origin in the O-O-transition (spac- 
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Fig. 1. Solvent dependence of the CD spectrum of 26 (a) ethanol; (b) ethanol-acetonitrile 3: 1; (c) 
ethanol-acetonitrile 1: 1; (d) acetonitrile. Abscissa linear in wavenumbers (1 unit = lo3 cn- I). 
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mg approx 92Ocm ‘). whereas the second II shifted 
to the hluc by approx 52Ocm ’ (I quantum of the 

rarely mth crythro compounds, but are qrutc Ire 
qucntly found for their thrco-rsomcn. In such cases 

non-totally-symmctnc whratron u,) ’ In the CD spec- 
tra both scnes can also be ldentlfied and have ewn 

the shape of these fine structure bands changes also 

wmctlmcs opposltc signs ’ We notmd empmcally 
quite drastrcally wth a change of the solvent One 

that 3uch bmgnarc CD-CUMS appear only very 
extreme such case IS shown m Fig I. 

For each optmlly actlvc 1.2d~phenyltthanc denv- 
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Cvcular dlchrown of opttally MAIVC I .2dltlnbutai I .2d+cnyl ethmcr 

Fig 3 together with the signs of the star rule for the 
B:,-band as earher dtnved emplnc;llly (B,, refers. of 
course, as usual to the full symmetry of the benme 
chromophore) For the abolutc configuration of the 
“half-molecule” gven in FIN 3 one should tkn 
ohtam for the two 0 tMncr the hlrlgnntc CD 
shown The rClatlve magnltudcs of the two CD hncs 
depend of coua on the nature of 2. the preferred 
conformatIon of the second bcnzyl moiety. the set- 
ond substltutcnt on the other C of the cthane moxty, 
and (marnly) on the porltlon of the confonnatronal 
qulhbnum I a V AS the dlffcrcnt groups Z con- 
tribute only to the CD of conformer V but not to that 
of I the first mentlontd band (the one at longer 
wavelengths) ~111 show slrongcr vanatlon than the 
other band In the CD spectra of d&rent compounds. 
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As In a few raw cases one of the two hnes dots not 
well shou up In these sum or dlffercncc spectra one 
should note that the border-line hctwmn these two 
0 Wmcs IS found to k 37.23Ocm ’ The first CD 
hnc alwdjs occurs aI wavcnumbcn smaller than this. 
uhtrcac the second tme IS found at this uavcnumhcr 
or at ;d shghtly larger one The first might bc 100 small 
to be dctcctahlc. the second IS always prwnt. but It 
mqtht appear onI1 as a mmlmum (of opposltc srgn) 
m hetticen two other sharp lines rather than as the 
usual maxImurn 

FIB 3 Top Pro)atlonr onlo 1 plrnc pcrpcndrculrr IO tbc 
bevcnc nng of oonformrbonr I and V (c/ Fq 2) of the 
rbrolutc mnhgurrtron shown kft Bottom Bwp~tc CD 
CIJM nthm the range of Ihc IWO O-U-liner for 8 mixlurr 

of thcx two confornrm (for dctah ICC test) 

Scheme 2 g~vc~ an ovenlcw over all “half- 
mokulcs”. how thclr CD-spectra wcrc ohtarnrd. and 
the solvent used For convcmcncc only one powMe 

cnantlomcr IS prcxntcd, althou@ m some M the 
CD spectra have been constructed for both en- 
antromtrs, or even only for the mirror lmagc to that 
pvtn m Scheme 2 As usual the cnantJomtr of Q 1s 
called E-Q Only for the dlarrcromtric ( - kmenthol 
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Table I Patrons and (IWKE the) br ~V&JCS for the finr two 04llnn of “half-molcculcr” I through XIV 
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cstcrc of the “half-molccul~” contarnmg the acid 
grouprng both formulae arc presented 

‘H-NMR spectra the sphttmg of the sqnals for the 

AS an &,wratlon the prardurc IS outhncd for the 
two hydrogen atoms of the cthanc mowy IS 9 2 Hz 

CD spectra of “half-molatulcs” 111 and VII. which 
for 28 (threc+lsomcr) and 6.1 Hz for 8 (crythro- 

an c g bc obtamcd from the CDcurrcs of the 
I=mcr).’ The CD spectra In the range ktwctn uw) 

dlastcreomcrlc palt 8 and Zs Thctr rclatlvc (as well 
and 244 nm of 8 and U4 (rccordcd wth a computer- 

a~ absolute) stcrcochemlrtq IS known from chcmrcxl 
molutlon of 0.2 nm) arc shown rn FIN 4. thclr 

methods* hut could alto have kn ohtamed from the 
dlffercna und sum curves In FQ 5 The first corre- 
sponds to twcc the CDcurvc of “half-molecule” VII. 



Fl6 5 CD curves for the tvo “hrlf-molauk-s’ 
fesp.of8rnd28 AtMurrstnFl6 I. 

the two O--Mnes are markd by hatchmg. and only 
thm IWO arc us4 for the dctcrmrnatlon of absolute 
configuration The sum spectrum cormponds to 
WCC the CD of the “half-molc4c” E-ill. and again 
only the first IWO CD-lmts (hatched) art used. In 
both spacrn the two O-Q-lrnes are casdy dlsczmlble 
and thtlr rlgns are In agrccmcnt wth those gvcn m 
Fig 3 

Table I summarltu the results and demonstrates 
convmcmgly that by this combmatlon of the two 
curves of a uxrcspondmg thrco;erythro pair the 
absolute configuration for both ocntrcs of chlrallty 
can k dctermrned unqulvocally. provldad that the 
amInes arc measured m thtrr neutral forms Only in 
one other case apparently wrong signs are obtamcd 
(XIV - 34 - 16). this might bc due to the fact that we 
are here dealrng wth drastcreomenc and not wnth 
enantlomcnc halves. or (mote probably) due to rn- 
complete compcnsatlon of the CD Imcs of the p- 
chlorophenyl moltty In all other txampb of dr- 
astemmers mcluding the choral menthol molcty rnto 
the “half-molecule” no such dcnatjons from the rule 
arc found 

The data show furthermore. that lhe (substituted) 
bcnxyl group (at least when we discuss the Introdud 
bathochromlc shahs) IS in each case a more powerful 
pcrturbcr for the benrent chromophore than the 
group Z. even tf the latter 15 not a hctcroatom 

JL%PF,RJHEHlAl. 

CD data wee obtunad wth l Dlchrogrrph Mark 111 
(ISA John. Yvon) conncucd on-lme to a PDP-k NOM 
was Jlmmrtcd by curve-unoothlq a.ccordm# to the 

the dHcrcncz and sum tuner. 
for the “hrlf-molaulcr” 

tioiry .bbrtr.k) al6onthrn’ (kt prrbolr of dcgra 3 fltled 
tr, 25 conwcutlvc pwwt The dctrlkd data of all Cotton 
cflars an pen m a foffowng plpcr 
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