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Recently, Cram and Sogah1 reported that 
optically active, isotactic oligo- and poly
methacrylates with high optical rotation ([cx]578 

70~350°) are obtainable by asymmetric po
lymerization of methyl methacrylate (MMA) 
and several other methacrylates with t-BuOK
chiral crown ether or n-BuLi-chiral diamine 
complexes in toluene at - 78°C. The optical 
activity has been ascribed to the helical struc
ture of the oligomers and polymers. The ac
tivity decreased slowly in solution at room 
temperature, which has been attributed to 
uncoiling (mutarotation) of the helix. We re
ported that such a helical, isotactic polymer 
can be obtained by the asymmetric polym
erization of triphenylmethyl methacrylate 
with ( - )-sparteine (Sp)-n-BuLi2 or -9-flu
oJ'enyllithium (FILi)3 complex in toluene at 
- 78°C. However, optically active polymers 
were not obtained from less bulky methac
rylates having ester groups such as diphenyl
methyl methacrylate and 1, 1-diphenylethyl 
methacrylates.4 We believe that the ester 
groups of these methacrylates are not bulky 
enough to maintain a helical structure. 

In the present study, oligomerization of 
MMA with 1-naphthylmagnesium bromide (1-
NpMgBr) was carried out in toluene at - 78°C 
and the isotactic oligomers obtained were opti
cally resolved immediately after terminating 

the reaction in order to get information on the 
stability and optical activity of the optically 
pure antipodes of isotactic oligo(MMA). 

Oligomerization of MMA by 1-NpMgBr 
was carried out at a molar ratio [MMA]/[1-
NpMgBr] = 5 in toluene at - 78'C. A solution 
of 1-NpMgBr in diethylether/toluene mixture 
was added to a toluene solution of MMA 
cooled to - 78°C. The reaction was terminated 
by the addition of a slight excess of methanol 
at - 78°C. The oligomer obtained was first 
fractionated by GPC in terms of the degree of 
polymerization,5 and was further separated 
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Figure 1. GPC curve of hexane-soluble oligo(MMA) 
prepared with 1-NpMgBr in toluene at - 78°C ([MMA]/ 
[I-NpMgBr]=5). X, unknown product. 
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Figure 2. FD mass spectrum of hexane-soluble oligo(MMA) prepared with 1-NpMgBr. 
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Figure 3. Chromatogram of diastereomeric separation of oligo(MMA) prepared with 1-NpMgBr. 

into diastereomers and enantiomers by HPLC 
using a silica gel column3 •6 and a chiral col
umn,7 respectively. 

Figures I and 2 show the GPC curve and 
FD mass spectrum,8 respectively, of the 
hexane-soluble oligo(MMA)s. The mass num
bers were observed at m/e 328, 428, 528, · · · 
which correspond to the dimer, trimer, tet
ramer, · · · of MMA (Mw= JOO) having a 1-
naphthyl group (Mw= 127). The peaks in the 
GPC curve were directly assigned as shown in 
Figure 1 on the basis of similarity in molecular 
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weight distribution shown in the GPC curve 
and FD mass spectrum. This is also supported 
by previous results on MMA dimer and 
trimer. 3 

Figure 3 shows the chromatogram of sepa
ration of diastereomers of the oligo(MMA). 
The molecular weight of each peak was de
termined by FD mass spectroscopy. The oli
gomers of DP:::::4 consist of two main com
ponents of diastereomers. These two com
ponents are assigned to the pairs of the isotac
tic oligomers whose tacticities of w-end are 
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Figure 4. Chromatograms of optical resolution of 
MMA 5-mer mmmm (A) and 8-mer mmmmmmr (B) 
prepared with 1-NpMgBr (samP,le 2.1 mg (A), 2.0 mg 
(B)). 

racemo(r) and meso(m). 3 ·9 This assignment is 
also supported by the fact that the polymer 
obtained in 100% yield with 1-NpMgBr was 
highly isotactic (I: H: S = 97: 3: 0), 10 and the 
two fractions of pentamer and octamer mark
ed by arrows in Figure 3 were assigned to 
mmmm and mmmmmmr isomers by 1 H 
NMR.9 ·11 The almost equal intensities of the 
two main peaks indicate that protonation of 
isotactic oligomer anions with methanol is 
not stereoselective, while monomer addition 
occurs mainly in a meso fashion. 

The mmmm pentamer and the mmmmmmr 
octamer were separated from the products 
obtained by oligomerization immediately after 
terminating the reaction and were optically 
resolved by HPLC equipped with UV (254 nm) 
and polarimetric (Hg 365 nm) detectors. 
Optical resolution was accomplished within 
1.5 h after reaction had stopped. The results 
are shown in Figure 4. The enantiomers of 
both 5-mer and 8-mer showed very small 
rotation though they were sufficiently resolved. 
Specific rotations ([ah65 ) were estimated to be 
about 26° (pentamer) and about 23° (oc
tamer).12 This indicates that the isotactic 
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oligo(MMA)s isolated in our experiment did 
not possess such a stable helical conformation 
as reported by Cram and Sogah, 1 and that 
methyl ester is too small to maintain such a 
helical structure. 
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