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Ab&act-CD measurements on a series of adeuteriophenykthanes (1) which owe their chirality solely to 
deutcrium substitution show that all compounds of related configuration display positive Cotton effects with 
pronounced fine structure for the ‘Lb band of benzene (24047Onm), as do the conR~tionally related chiral 
I-substituted phcnykthancs (2) where the a-substitucnt is N, 0 or halogen. From a discussion of conformational 
preferences and a quadrant sector ruk, the sign of the Cotton effects permits conchrsions to he drawn regarding the 
-&formal&d cq&librium in ndcuteriophc~ykthartcs. 

The first observation of a Cotton effect in a molecule 
which is chiral solely due to deuterium substitution, i.e. 
where the protio analogue is achiral, was reported in 
I%7 for (R)-(t)-l-butyl-l-d acetate? Since then several 
compounds, especially ketones’ and acids,’ which owe 
their chirality to the isotopic difference between H and 
D have been shown to display Cotton effects in either 
optical rotatory dispersion (ORD) or circular dichroism 
(CD). Recent studies of D-substituted rigid cycloalkanones 
have been particularly fruitful and have prdved to be 
useful in solving some conformational problems? 

Although some benzene derivatives 1 are known which 
are chiral due to i&corporation of D at a benzylic car- 
bon: no Cotton effects of such compounds have been 
reported. The reason for this might be sought in the low 
rotational strength of the 26Onm (lL,,) transition in 1 due 
to the fact that the transition is only weakly ekctric- 
dipole allowed.’ Conformational tkxibility about the 
phenyl carbob-benzylic carbon bond could be another 
reason for low optical activity. 

We wish to report the CD spectra in the 22tXMnm 
region (measured in cyclohexane) of compounds lelc, 
which are configurationaily related. 

The CD measurements (Table 1) show that all com- 
pounds display positive ‘L+ bands with pronounced 6ne 
structure (Fii l), similar in appearance to those oboer- 
ved in the unpolarized absorption spectra of alkyl-sub- 
stituted benzenes.’ Below 250 nm considerable broaden- 
ing of the CD bands per&cd only an approximate 

Fii. 1. Circular dictuoism of (RH+~Zphenykthanol~2-d (id) in 

CyCkibUUUlC. 

determination of their positions. The hydrocarbon 
(S)-( + )-1-phenylethane-l-d (la) and its closely related 
trideuterated alralogue (lb) which were observed by 
Eisenbaumer and Moshe? to have the same optical 
rotation also show virtually identical CD spectra. The 
higher molar ellipticity of (Q(t)-I-phenylbutam-l-d 
(lc) compared to that of la is in agreement with earlier 
ORD measurements carried out down to 400 MI’! and 
with their D-line rotations.6 Increasing absorption did not 
allow measurements of the CD for the ‘L, band. 

For an interpretath of the CD spectra of compounds 
la-h it is helpful to make a comparison with the closely 
related a-substituted phenykthanes (2), for which alarge 
body of chiropticai data is available. 

For a variety of substituents X, including amino,“*‘2 
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TaMe 1. Circular dichroism of adcuteriophtnylethanes 1 

CD -xi=: A= ([elp 

COrpolUMl 
15 

b.n& +.a band 

(+(+)-l-Phanyl- 268.5 262 256 25# 240 2lP 

ethane-1-d (2) (23) (32) (22) (14) (13) (-400) 

@)-(+)-1-Pheoyl- 268.5 262 256 25s 248 

l thantl,2,2-A3 (2) (25) (29) (20) (14) (12) 

@)-(+)-l-Phmyl- 268.5 262.5 256 251A 267 22# 

butane-l-d (1~) (53) (62) (49) (31) (25) (-650) 
m 

(~)-(+)-t-Phenyl- 268.5 262 256 253 268 2192 

ethanol-2-d (li) (26) (36) (28) (19) (13) (-240) 

@)-(-)-l-Broro- 269 262 256.5 252 

2-phenylatiuna-2-d (l.$ (35) (49) (44) (31) 

In cyclohaane 

The rotational strength of the 
._ 

C&ton effects of lz-ld_vaa in the range 

UV spectrum in cyclohaxone, A_ N (c): 268 (160). 264 (167). 261 (203). 

259 (193), 256.5 (166). 253 (160). 248 

Slouldsr 

(113). 263 (70)% 

Lowent wavelength reached 

N,Ndimethylamino” and their hydrochlorides,“*” 
N,N,N-trimethylammonium,” hydroxy,“.” methoxy” 
and chloro,” the sign of the ‘Lb Cotton effect of 2 is 
positive for the S-configuration indicated. The positive 
Cotton effects observed for la and lb (Table 1) show 
that D can also be included among these substituents. If 
the Me group in 2 is replaced by larger alkyl groups the 
sigu of the ‘I+‘, Cotton effect remains positive as shown 
by the ORD and CD data on some l-phenylalkylamines’6 
and 1-pbenyl-1-propanols.” The same holds true for the 
D-compounds 1 sinca Ic displays a positive Cotton 
effect. Furthermore, introduction of an OH group at the 
a-C atom of la and 2 does not atlect the sign of the ‘L,, 
Cotton effect since both Id and (R)-1-phenylethane-1, 
2diol” exhibit positive Cotton effects. 

The preferred conform&on about the phenyl carbon- 
benzylic carbon bond of compounds la-lc may be 
deduced from conformational data on ethylbenzene. MO 
calculations support a conformation for ethylbenzene in 
which the Me group is almost at right angles to the plane 
of the benzene ring,” while NMR19.and Raman spec- 
troscopi?’ observations as well as other calculations2’ 
suggest a slightly different conformation with a C-H 

R 

bond more nearly eclipsing the plane of the benzene ring. 
On this basis the conformers 3,4 and S may be depicted 
for lde. SiiiIar preferred conformations (6 and 7, 
X = OH) can be assumed for (S)-l-phenykthanol(2d) as 
Cervinka et 01,‘~ give the minimum nonbonded inter- 
action in this alcohol. when the C,+ bond-phony1 ring 
plane dihedral angle is +75”, i.e. a conformation inter- 
mediate between 6 and 7. The conformation 7 (X = NH2 

or iHa) was proposed for 1-phenyl-alkylamines 2a and 

their hydrochlorides.‘2 Other conformers were con- 
sidered as being of higher energy due to the nonbonded 

R 

4% D 

3 0.u 4 cy 
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