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C bond dissociation energies across the first transition metal
row.” The value of 50 Kcal/mol for the Co-C o bonds in
3 is absolutely critical. This value is derived from PhMn(CO);
where the C atom is sp? hybridized as it is in 3. For a M-
C o bond where the C atom is sp® hybridized (e.g., CHsMn-
(CO)s) the bond dissociation energy drops typically to 40-45
Kcal/mol® Thus, cyclization of bis(ethylene)CoCp to a cobal-
tacyclopentane would be expected to be endothermic by 22
to 12 Kcal/mol (the C-C bond energy is 88 Kcal/mol). As
noted before, a bis(acetylene)CoCp complex is unknown,
whereas, phosphine adducts of the cobaltacyclopentadiene
have been isolated. On the other hand, bis(ethylene)CoCp,
in fact, does exist” Our finding that 2 is 19 Kcal/mol less
stable than 3 has an important implication on the catalytic
cycle is Scheme 1. We suspect that a direct conversion of
1 (or a weakly coordinated benzene complex of 1) to 3 occurs
without the intermediacy of 2.

The fully optimized cobaltacyclopentadiene complex at the
HF level suggests that the structure tilts by 25.9 degrees,
and takes a form which facilitates coordination of the third
acetylene molecule in the catalytic cyclotrimerization of a
acetylene. What is surprising is that optimization of 4 at the
HF level yields only a van-der-Waals type of complex be-
tween the cobaltacyclopentadiene and acetylene. Consequent-
ly, at the present time we suspect that the acetylene either
directly reacts in a Diels-Alder fashion with 3 to yield §
or that acetylene insertion into the Co-C bond proceeds from
3 directly to 6 without the intermediacy of 4. These details,
as well as, model computations at more highly correlated
levels will be reported in the future.
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The measurement of the optical rotation of optically active
compounds at a single wavelength is widely used for the
determination of the absolute configuration and the optical
purity.!~® However, it is well known that the degree and/or
sign of the rotation is sometimes dependent on concentra-
tion, solvent and temperature? For example, L-tartaric acid
is dextrorotatory in water, but is levorotatory in ethanol-ben-
zene (1:1)* Another example is (R)-2-benzyloxy-1-octanol
that is levorotatory in chloroform, but is dextrorotatory in
methanol.® In this case C-1 methyl ether derivative is dextro-
rotatory in both solvents. This reversal in the sign of optical
rotation has been ascribed to the conformational change cau-
sed by hydrogen bonding® In chloroform, intramolecular hy-
drogen bonding leads to a OH/OR gauche conformation,
whereas in electron pair donor (EPD) solvent® such as me-
thanol the intramolecular hydrogen bond is broken by the
intermolecular hydrogen bonding with the solvent, resulting
in a predominance of different conformer (presumably anti
conformer). Similar phenomenon is observed in (S)-5-
hydroxy-1,7-diphenyi-3-heptanone, which is dextrorotatory in
chloroform and levorotatory in methanol.”

We like to report another example of solvent effect on
optical rotation observed in the case of some amino acid
derivatives®

When the optical rotation of N-benzyloxycarbonyl-L-aspar-
tic acid a-methyl ester (1)° was measured in chloroform and
methanol, the rotation was dextrorotatory in chloroform but
levorotatory in methanol. Similar reverse in sign of the rota-
tion was observed in other amino acids such as methyl ester
4 of 1, glutamic acid derivatives 2, 3'° and serine derivative
7.0 as shown in Table 1. In the case of L-phenylalanine
methyl ester 5% the sign reversal was not observed. Instead,
the rotation was nearly zero in methanol.

This reversal of sign or the change of magnitude can be
explained by the similar reasoning given above in the case
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Table 1. Optical Rotation of Amino Acid Derivatives in Chloro-
form and Methanol®

No. Compounds Chloroform Methanol
HO H
0 f|dH COMe
1 z +51.3 (¢=231) —587 (c=4.00¢
0
\\H
HO :
2 HN'  CONMe; +126 (¢=050) —13.7 (¢=2.00y
z
0
~‘H
HO 3
3 HN  CONMe, +16.0 (c=2.38) —152 (¢=2.00Y

CO,CH,CH=CH,

MeO H
4 mcozm +257 (c=250) —159 (¢=250)
4
H
Ph7 N
5 Wi COMe  +572 €=109) +02 (=121
Boc
HO H
6 " X0 +151 (=115 +113 (=100y
(o] \_O
7 oo +117 €=113) —97 =101y
r;m CO,Me

z

“gptical rotation in [a]y®; *In Ref. 9 [alp=—176 (c=2, 96%
EtOH); ‘optical rotation in methanol taken from Ref. 10; “In
Ref. 12[a]p= —2.2 (c=10, MeOH); *In Ref. 16[alp®=+126 (c=
353, MeOH); /In Ref. 11 [alp®=—125 (c=1, MeOH).

conformational asymmetry atomic asymmetry

H~--0 COMe RN
R‘Nl OMe (NMe,) ZNH—'i—-H == ZNH—‘—‘COZMe
2
R o H A
R® H A

polarizability: CO2Me>R>NHZ>H

polarizability: R>H; (+)- anticlockwise: {-)-

Scheme 1.

of 2-alkoxy alcohol, namely the conformational changes asso-
ciated with the formation (in chloroform) and breaking (in
methanol) of intramolecular hydrogen bond®’; in chloroform
the L-amino acids may exist as the H-bonded form A, as
shown in Scheme 1.

According to the Brewster’s rule, the sign and magnitude
can be predicted by considering two factors, namely atomic
asymmetry and conformational asymmetry, as shown in
Scheme 1.3 In the case of L-amino acids, the cyclic form
A is predicted to contribute to positive rotation, since the
alkyl group has higher polarizability than hydrogen atom (con-
formational asymmetry). On the other hand, if was assume
that the polarizability order is CO.Me (or CONMe,)>alkyl
>NHZ (or NHBoc)>H, then such amino acid would show
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negative rotation (atomic asymmetry). As far as the L-amino
acids reported in Table 1 is concerned, the sign of rotation
in chloroform is positive, which suggests the perdominance
of the cyclic form A, as expected. In methanol solvent it
seems that the atomic asymmetry is more important, result-
ing in the negative rotation.’® In this context, it is noted
that the oxazolidine 6 that is analogous conformationally
to the structure A shows a larger dextrorotation in both
solvents than 1 and the sign is the same as that of 1 in
chloroform.

In conclusion, some amino acid derivative can show a sol-
vent-dependent reversal in sign of rotation, presumably due
to the conformational change. Further study by means of
ORD and CD measurement will be necessary to obtain more
definite information on the preferred conformer in various
solvents.
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