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Abstract: We have examined the catalytic asymmet-
ric intramolecular cyclopropanation (IMCP) reac-
tions of 5-aryl-1-diazo-1-mesitylsulfonyl-5-hexen-2-
ones, and found that the substituent of the 5-aryl
group dramatically changes the enantioselectivity.
That is, no enantioselectivity was observed when
the substituent was a methoxy group; however, enan-
tioselectivity was moderate when the substituent was
a methylenedioxy group or a tert-butyldimethylsilyl-
oxy group, and it dramatically increased when the
substituent was lacking (96% ee) or a benzoyloxy
group (93% ee).

Keywords: asymmetric catalysis; cyclization; cyclo-
propanes; diazo compounds; enantioselectivity

Since the pioneeringwork ofNozaki et al.,[1] asymmetric
catalysis in cyclopropanations using diazo compounds
has been extensively studied,[2] andmany catalytic asym-

metric intramolecular cyclopropanation (IMCP) reac-
tions of a-diazo ketones, a-diazoacetates, and a-diazo-
acetamidates have been reported.[2,3]

Wehave reported the highly enantioselective catalytic
asymmetric IMCP reactions of a-diazo-b-keto sulfones
(Scheme 1).[4] In these reactions, 2, 4, and 5 are trans-
formed to 3, 6, and 7, respectively, with ees ranging
from 91 to 98%. Since these products are highly crystal-
line and easily purified by a single recrystallization, this
catalytic asymmetric IMCP reaction is useful to prepare
new chiral building blocks for the efficient total syn-
thesis of natural products. Actually, we have succeeded
in the first asymmetric total synthesis of (�)-allocyathin
B2 using the new chiral building block prepared by this
IMCP reaction,[5] proving the usefulness of this asym-
metric catalysis.
Some natural products possess a stereogenic quater-

nary carbon at the benzylic position. For example, a Sce-
letium alkaloid, (�)-mesembrine (Figure 1),[6] has a ster-
eogenic quaternary carbon bearing a 3,4-dimethoxy-
phenyl group. This interesting stereostructure has

Scheme 1. Catalytic asymmetric IMCP reaction of 2, 4, and 5.
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made (�)-mesembrine an attractive synthetic target,
and a number of studies has been carried out.[7–9,10]

We envisaged that cyclopropane 3 (R1¼R2¼H; R3¼
Ar) would be a potential chiral building block for a new
synthesis of the compound possessing a stereogenic qua-
ternary carbon at its benzylic position. For instance, cy-
clopropane 8 could be a key intermediate for the syn-
thesis of (�)-mesembrine, because the cyclopropane
ring could open to afford the product with a stereogenic
quaternary carbon at the benzylic position. Hence, we
started to examine the catalytic asymmetric IMCP reac-
tion of a-diazo-b-keto sulfone 9 (Figure 1).
The preparation of 9 is shown in Scheme 2. A Suzuki–

Miyaura coupling reaction of 3,4-dimethoxyphenyl-
boronic acid[11] with ethyl 4-bromo-4-pentenoate 10[4a]

cleanly afforded 11 in a 98% yield. Reaction of the dia-
nion of mesityl methyl sulfone with 11 produced 12, and
the subsequent treatment with p-toluenesulfonyl azide
furnished a-diazo-b-keto sulfone 9.
The IMCP reaction of 9 was examined using ligands

1b, 1d, and 1e under the same conditions as employed
in Scheme 1; however, only a racemic product was ob-
tained in all the cases as shown in Table 1.
An interesting preliminary observation was that there

was no enantioselectivity in this IMCP reaction. There-
fore, next we examined the IMCP reaction of a simpli-
fied substrate 13 to compare the difference of enantiose-

lectivity. a-Diazo-b-keto sulfone 13 was successfully
prepared according to the same procedure as for 9 using
phenylboronic acid instead of 3,4-dimethoxyphenylbor-
onic acid.
As shown in Table 2, the IMCP reaction of 13 with li-

gands 1a–eunder the same conditions as for 9 generated
the corresponding product 14 with moderate to high ee,
and ligand 1e was found to be the most effective to af-
ford the maximum enantioselectivity (Table 2, entry 5,
96% ee).
An X-ray crystallographic analysis of 14 proved that

the absolute configuration of 14 is 1R as shown in Fig-
ure 2.[12] This result is well explained by the proposed
model[4a] which rationalized the outcome of enantiose-
lectivity of the IMCP reaction.
The IMCP reactions of 13 clearly indicated that the

unusual lack of enantioselectivity in the reactions of 9
arose from the two methoxy substituents on the 5-phe-
nyl group. Hence, we decided to investigate the IMCP
reactions of substrates with different protections of the
two hydroxy groups.

Figure 1. Structure of (�)-mesembrine, a proposed key inter-
mediate 8, and its precursor 9.

Scheme 2. Preparation of 9.

Table 1. Catalytic asymmetric IMCP reactions of 9.

Entry Ligand Time [h] Yield[a] [%] ee[b] [%]

1 1b 1.5 44 0
2 1d 0.5 86 0
3 1e 12 55 0

[a] Yields of isolated products.
[b] ee determined by HPLC. For HPLC conditions, see Sup-
porting Information.

Table 2. Catalytic asymmetric IMCP reactions of 13.

Entry Ligand Time [h] Yield[a] [%] ee[b] [%]

1 1a 1.0 quant 71 (1R)
2 1b 1.5 quant 82 (1R)
3 1c 8.5 61 68 (1R)
4 1d 7.0 quant 87 (1R)
5 1e 2.5 95 96 (1R)

[a] Yields of isolated products.
[b] ee determined by HPLC. For HPLC conditions, see Sup-
porting Information.
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Since we surmised that the two methoxy groups had
worked as a bidentate ligand coordinating with CuOTf
and liberated the chiral bisoxazoline ligand to result in
the lack of enantioselectivity, then we examined the a-
diazo-b-keto sulfone 15 possessing a methylenedioxy
group instead of the two methoxy groups. Substrate 15
was successfully prepared according to the same proce-
dure as for 9 using 3,4-methylenedioxyphenylboronic
acid, again.[13]

The results of the IMCP reactions of 15 are shown in
Table 3, indicating the enantioselectivities are lower
than those of 13 but are moderate except for entry 1.
That is, the change of the protective group for the two
hydroxy groups was found to affect the enantioselectiv-
ity.
The IMCP reaction of 21 was next examined because

the hydroxy groups of 21 are protected with bulky and
electron-donating TBS groups that were surmised to

prevent coordination of the hydroxy oxygen with
CuOTf.
The new boronic acid 18 was prepared from 17

(Scheme 3), and the synthesis of 21 is shown in
Scheme 4. That is, 17 was demethylated with BBr3, and
the resulting alcoholwas protectedwithTBSgroups, fol-
lowed by a halogen-lithium exchange reaction, and the
subsequent reaction with B(OMe)3 afforded 18 in 70%
overall yield. Substrate 21 was prepared according to
the same procedure as for 11 starting from 10 and 18.

Figure 2. X-ray crystal structure of 14.[12]

Table 3. Catalytic asymmetric IMCP reaction of 15.

Entry Ligand Time [h] Yield[a] [%] ee[b] [%]

1 1a 1.0 73 0
2 1b 2.0 79 38
3 1c 1.0 77 20
4 1d 2.0 83 67
5 1e 5.0 86 55

[a] Yields of isolated products.
[b] ee determined by HPLC. For HPLC conditions, see Sup-
porting Information.

Scheme 3. Preparation of 18.

Scheme 4. Preparation of 21.

Table 4. Catalytic asymmetric IMCP reaction of 21.

Entry Ligand Time [h] Yield[a] [%] ee[b] [%]

1 1a 0.5 66 9
2 1b 0.5 80 30
3 1c 1.0, 3.0[c] 61 51
4 1d 1.0 73 64
5 1e 0.5 77 55

[a] Yields of isolated products.
[b] ee determined by HPLC. For HPLC conditions, see Sup-
porting Information.

[c] Reaction was carried out at 50 8C for 1.0 h and 70 8C for
3.0 h, respectively.
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As shown inTable 4, the IMCP reactions of 21 gave al-
most the same results as those obtained in the reactions
of 15, implying that a factor other than the coordination
would decrease the enantioselectivity in the reactions of
15 and 21.
Since all the protective groups examined so far, meth-

yl groups, a methylenedioxy group, and TBS groups,
were electron-donating groups, the IMCP reaction of
23 possessing electron-withdrawing benzoyl groups as
the protective groups was next examined. As shown in
Scheme 5, preparation of 23 started from 22; thus, re-
moval of the TBS groups of 20with TBAF, benzoylation
of the resultant 1,2-diol, and introduction of the diazo
group generated 23.
The IMCP reactions of 23 with ligands 1a–e afforded

24 with moderate to excellent enantioselectivity, as
shown in Table 5, and the highest ee (93% ee) was grat-
ifyingly achieved by ligand 1e (Table 5, entry 5). The ob-
tained 24 was surmised to have the 1R configuration,
which was proposed by our model,[4a] but unfortunately
the absolute configuration has not been determined be-
cause the obtained crystal was not suitable for X-ray
crystallographic analysis; hence, we are now trying to
prepare another crystalline derivative to determine the
absolute configuration.

The IMCP reactions of 9, 13, 15, 21, and 23 revealed
that the protective groups of the two hydroxy groups
on the phenyl group are crucial for the enantioselectiv-
ity. There is no evidence that the two methoxy groups
acted as a bidentate ligand coordinating with CuOTf;
however, as mentioned above, comparison of the ob-
tained results cannot rule out that the lack of enantiose-
lectivity of the IMCP reaction of 11 arose from the coor-
dination of the substratewithCuOTf at the oxygen atom
attaching to the phenyl group, because the difference of
the data between 9 and 15 cannot be explained by only
the electronic factors of the substituents.
Although there is noevidence, the loweemaybealter-

natively attributed to the ylide intermediate formed be-
tween the carbene and the oxygen atom attaching to the
phenyl group; that is, the ylide thus formed may dissoci-
ate from themetal, reacting with the alkene intramolec-
ularly to result in the low enantioselectivity.[14]

The results inTable 5 strongly suggest that thebenzoyl
groups affected the enantioselectivity of the IMCP reac-
tion of 23, disclosing that electron-withdrawing protec-
tive groups for the hydroxy groups on the 5-phenyl
group of 5-aryl-1-diazo-1-mesitylsulfonyl-5-hexen-2-
ones would give high ee in the IMCP reactions. At the
same time, the results in Table 5 contrasted with the re-
sults in Table s1, 3, and 4, suggesting electron-donating
protective groups for the hydroxy groups on the 5-phe-
nyl group would give low ee in the IMCP reactions.
In the intermolecular cyclopropanation reaction of

the substituted styrenewith a diazoacetate[3 l, m] or its de-
rivative, the substituent effect on the enantioselectivity
has been reported;[14] that is, the ee decreases when the
substituent on the phenyl group is an electron-donating
methoxy group in place of an electron-withdrawing hal-
ogen. To the best of our knowledge, however, the result
described above is a first example of the substituent ef-
fect arising from the nature of the protecting group for
the hydroxy group on the phenyl group.
The reason for the lack of enantioselectivity in the re-

action of 11 and themoderate selectivity in the reactions
of 15 and 20 cannot be explained precisely at this time;
however, a certain interaction between the substrate
possessing the electron-donating protective group and
the asymmetric catalyst could occur, resulting in the
low the enantioselectivity.
In summary, examination of the catalytic asymmetric

IMCP reactions of 5-aryl-1-diazo-1-mesitylsulfonyl-5-
hexen-2-ones revealed that the substituent of the 5-
aryl group dramatically changes the enantioselectivity.
That is, no enantioselectivity was observed when the
substituent was a methoxy group; however, enantiose-
lectivity wasmoderatewhen the substituent was ameth-
ylenedioxy group or a tert-butyldimethylsilyloxy group,
and it dramatically increased to 96 or 93% ee when the
substituent was lacking or a benzoyloxy group, respec-
tively. Although the rationale of this substituent effect
arising from the nature of the protective group is now

Scheme 5. Preparation of 23.

Table 5. Catalytic asymmetric IMCP reaction of 23.

Entry Ligand Time [h] Yield[a] [%] ee[b] [%]

1 1a 2.5 74 36
2 1b 1.0 75 69
3 1c 2.0, 1.5[c] 56 54
4 1d 1.0 55 80
5 1e 1.5 96 93

[a] Yields of isolated products.
[b] ee determined by HPLC. For HPLC conditions, see Sup-
porting Information.

[c] Reaction was carried out at 50 8C for 2.0 h and 70 8C for
1.5 h, respectively.
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under investigation, the findings of the substituent effect
made in this study inform us that the enantioselectivity
in the cyclopropanation of the styrene type substrates
could be changed by the protective group for the hy-
droxy group on the phenyl group. The chiral building
blocks prepared through this study are now being con-
verted to natural products, and the related synthetic
studies will be reported in due course.

Experimental Section

(1R,5R)-2-Oxo-5-phenyl-1-(2,4,6-
trimethylphenylsulfonyl)bicyclo[3.1.0]hexane (14)

[CuOTf]2 ·C6H6 (1.2 mg, 0.00238 mmol, 10 mol % as CuOTf)
was placed in a dried flask (10 mL) under an argon atmosphere
and to this flask was added a solution of ligand 1e (1.9 mg,
0.00714 mmol, 15 mol%) in toluene (0.5 mL�2) via a cannula.
Themixturewas stirred at room temperature for 0.5 h and then
to the light blue solution was added a solution of 13 (18.2 mg,
0.0476 mmol) in toluene (0.5 mL�2) via a cannula. The reac-
tion mixture was stirred at room temperature for 2.5 h,
quenched with NH4OH aqueous solution (2 mL), extracted
with ether (5 mL) and CH2Cl2 (5 mL�2). The combined or-
ganic layer was washed with brine (10 mL), dried over
Na2SO4, and evaporated. The residue was purified by prepara-
tive TLC (benzene/ethyl acetate¼10/1) to afford 14 as a white
solid; yield: 16.0 mg (96%ee, 95%). The absolute configuration
was determined by X-ray crystallographic analysis of the re-
crystallized 14. The ee was determined by HPLC [(254 nm,
Daicel Chiral Cell AS-H 0.46 cm f�25 cm; hexane/2-prop-
anol¼3/1; flow rate¼0.5 mL/min); retention time: 18.0 min
for ent-14, 25.0 min for 14; Rf¼0.48 (hexane/ethyl acetate¼
2/1)]; mp 162–163 8C (hexane/CH2Cl2); [a]D

19: �181 (c 0.45,
CHCl3, 100% ee); IR (KBr): n¼2984, 1728, 1604, 1450, 1316,
1300, 1266, 1204, 1146, 1058, 1034, 764, 698, 668, 608,
516 cm�1; 1H NMR (400 MHz, CDCl3): d¼7.63 (d, J¼
7.8 Hz, 2H), 7.42 (dd, J¼7.1, 7.8 Hz, 2H), 7.35 (t, J¼7.1 Hz,
1H), 6.94 (s, 2H), 3.05 (d, 5.4 Hz, 1H), 2.65 (s, 6H), 2.70–2.20
(m, 4H), 2.08 (d, J¼5.4 Hz, 1H); 13C-NMR (100 MHz,
CDCl3): d¼203.9, 142.9, 140.6, 136.4, 135.2, 132.0, 129.7,
128.3, 59.4, 48.2, 34.1, 30.5, 26.8, 23.5, 21.1; HR-MS (FAB):
m/z¼355.1339; calcd. for C21H22O3SHþ : 355.1368.

Acknowledgements

This work was financially supported in part by the Uehara Me-
morial Foundation, a Waseda University Grant for Special Re-
search Projects, and a Grant-in-Aid for Scientific Research on
PriorityAreas “Creation ofBiologically FunctionalMolecules”
(No. 17035082) from theMinistry of Education, Science, Sports,
Culture and Technology, Japan.We are also indebted to 21COE
“Practical Nano-Chemistry.”

References and Notes

[1] H. Nozaki, H. Takaya, S. Moriuti, R. Noyori, Tetrahe-
dron 1968, 24, 3655–3658.

[2] Reviews : a) H. M. Davies, in: Comprehensive Organic
Synthesis, Vol. 4, (Eds.: B. M. Trost, I. Fleming), Perga-
mon, Oxford, 1991, Chapter 4.8, pp. 1031–1067;
b) M. P. Doyle, M. Protopopova, Tetrahedron 1998, 54,
7919–7946 and references cited therein; c) M. P. Doyle,
in: Catalytic Asymmetric Synthesis, 2nd edn., (Ed.: I. Oji-
ma), VCH Publishers, New York, 2000, Chapter 5, pp.
191–228 and references cited therein.

[3] Recent studies for a-diazo ketones, see: a) B. Saha, T.
Uchida, T. Katsuki, Tetrahedron: Asymmetry 2003, 14,
823–836; b) J. Perez-Prieto, S.-E. Stiriba, E. Moreno, P.
Lahuerta, Tetrahedron: Asymmetry 2003, 14, 787–790;
c) B. Saha, T. Uchida, T. Katsuki, Chem. Lett. 2002,
846–847; d) M. Palucki, J. M. Um, N. Yasuda, D. A. Con-
lon, F.-R. Tsay, F. W. Hartner, Y. Hsiao, B. Marcune, S.
Karady, D. L. Hughes, P. G. Dormer, P. J. Reider, J.
Org. Chem. 2002, 67, 5508–5516; e) M. Barberis, J. Pér-
ez-Prieto, K. Herbst, P. Lahuerta, Organometallics
2002, 21, 1667–1673; f) M. Barberis, J. Perez-Prieto, S.-
E. Stiriba, P. Lahuerta, Org. Lett. 2001, 3, 3317–3319;
g) S. W. Park, J. H. Son, S. G. Kim, K. H. Ahn, Tetrahe-
dron: Asymmetry 1999, 10, 1903–1911; h) S. G. Kim,
C. W. Cho, K. H. Ahn, Tetrahedron 1999, 55, 10079–
10086; for a-diazo esters, see: i) P. Mueller, Y. F. Allen-
bach, S. Grass, Tetrahedron: Asymmetry 2005, 16,
2007–2013; j) M. P. Doyle, W. Hu, T. M. Weathers Jr.,
Chirality 2003, 15, 369–373; k) B. Saha; T. Uchida; T.
Katsuki Tetrahedron: Asymmetry 2003, 14, 823–836;
l) S. Iwasa, S. Tsushima, K. Nishiyama, Y. Tsuchiya, F.
Takezawa, H. Nishiyama, Tetrahedron: Asymmetry
2003, 14, 855–865; m) C.-M. Che, J.-S. Huang, F.-W.
Lee, Y. Li, T.-S. Lai, H.-L. Kwong, P.-F. Teng, W.-S.
Lee, W.-C. Lo, S.-M. Peng, Z.-Y. Zhou, J. Am Chem.
Soc. 2001, 123, 4119–4129; n) T. Uchida, B. Saha, T. Kat-
suki, Tetrahedron Lett. 2001, 42, 2521–2524; o) M. P.
Doyle; W. Hu, B. Chapman, A. B. Marnett, C. S. Peter-
son, J. P. Vitale, S. A. Stanley, J. Am Chem. Soc. 2000,
122, 5718–5728; a-diazophosphonate, see: p) J. D.
Moore, P. R. Hanson, Tetrahedron: Asymmetry 2003,
14, 873–880.

[4] a) M. Honma, T. Sawada, Y. Fujisawa, M. Utsugi, H. Wa-
tanabe, A. Umino, T. Matsumura, T. Hagihara, M. Taka-
no, M. Nakada, J. Am. Chem. Soc. 2003, 125, 2860–2861;
b) M. Honma, M. Nakada, Tetrahedron Lett. 2003, 44,
9007–9011; for recent progress in the asymmetric cataly-
sis using chiral bisoxazoline ligands, see: c) H. A. McMa-
nus, P. J. Guiry Chem. Rev. 2004, 104, 4151–4202; d) M.
Itagaki, K. Masumoto, Y. Yamamoto J. Org. Chem.
2005, 70, 3292–3295.

[5] M. Takano, A. Umino, M. Nakada, Org. Lett. 2004, 6,
4897–4900.

[6] a) A. Popelak, E. Haack, G. Lettenbauer, H. Spingler,
Naturwissenschaften 1960, 47, 156; b) A. Popelak, E.
Haack, G. Lettenbauer, H. Spingler, Naturwissenschaften
1960, 47, 231–232.

Cyclopropanation of 5-Aryl-1-diazo-1-mesitylsulfonyl-5-hexen-2-ones COMMUNICATIONS

Adv. Synth. Catal. 2005, 347, 1527 – 1532 D 2005 Wiley-VCH Verlag GmbH&Co. KGaA, Weinheim asc.wiley-vch.de 1531



[7] For previous enantioselective syntheses of (– )-mesembr-
ine, see: a) S. Takano, Y. Imamura, K. Ogasawara, Tetra-
hedron Lett. 1981, 22, 4479–4482; b) S. Takano, K. Sami-
zu, K. Ogasawara, Chem. Lett. 1990, 1239–1242; c) K.
Fukumoto, T. Tanabe, H. Nemoto, J. Org. Chem. 1995,
60, 6785–6790; d) M. Mori, S. Kuroda, C. Zhang, Y.
Sato, J. Org. Chem. 1997, 62, 3263–3270; e) S. E. Den-
mark, L. R. Marcin, J. Org. Chem. 1997, 62, 1675–
1686; f) M. Mori, S. Kuroda, C. Zhang, Y. Sato, J. Org.
Chem. 1997, 62, 3263–3270; g) Y. Langlois, P. I. Dalko,
V. Brun, Tetrahedron Lett. 1998, 39, 8979–8982; h) K.
Ogasawara, O. Yamada, Tetrahedron Lett. 1998, 39,
7747–7750; i) D. F. Taber, T. D. Neubert, J. Org. Chem.
2001, 66, 143–147.

[8] For previous enantioselective syntheses of (þ)-mesembr-
ine see: a) A. I. Meyers, R. Hanreich, K. T. Wanner, J.
Am. Chem. Soc. 1985, 107, 7776–7778; b) H. Kosugi, Y.
Miura, H. Kanna, H. Uda, Tetrahedron: Asymmetry
1993, 4, 1409–1412.

[9] For previous syntheses of racemic mesembrine, see: a) J.
Gramain, R. Remuson, Tetrahedron Lett. 1985, 26,
4083–4086; b) Shono, T.; Terauchi, J.; Matsumura, Y.
Chem. Lett. 1989, 11, 1963–1966; c) C. J. Parkinson,
J. T. Pinhey, J. Chem. Soc. Perkin Trans. 1 1991, 1053–
1057; d) J. P. Michael, A. S. Howard, R. B. Katz, M. I.
Zwane, Tetrahedron Lett. 1992, 33, 6023–6024; e) P. Ra-
jagopalan, Tetrahedron Lett. 1997, 38, 1893–1894; f) J. H.
Rigby, W. Dong, Org. Lett. 2000, 2, 1673–1676; g) M. G.
Kulkarni, R. M. Rasne, S. I. Davawala, A. K. Doke, Tet-
rahedron Lett. 2002, 43, 2297–2298; h) S. P. Chavan,
D. A. Khobragade, A. B. Pathak, U. R. Kalkote, Tetrahe-
dron Lett. 2004, 45, 5263–5265.

[10] For an overview of methods for the enantioselective con-
struction of quaternary centers, see: a) G. H. Posner, T. P.
Kogan, M. Hulce, Tetrahedron Lett. 1984, 25, 383–386;

b) M. Pfau, G. Revial, A. Guingant, J. dPAngelo, J. Am.
Chem. Soc. 1985, 107, 273–274; c) K. Koga, K. Tomioka,
Y. S. Cho, F. Sato, J. Org. Chem. 1988, 53, 4094–4098;
d) K. Fukumoto, M. Ihara, M. Takahashi, H. Niitsuma,
N. Taniguchi, K. Yasui, J. Org. Chem. 1989, 54, 5413–
5415; e) E. Lee, I. J. Shin, T. S. Kim, J. Am. Chem. Soc.
1990, 112, 260–264; f) L. E. Overman, A. Ashimori, T.
Matsuura, D. J. Poon, J. Org. Chem. 1993, 58, 6949–
6951; g) J. C. Gilbert, R. D. Selliah, Tetrahedron 1994,
50, 1651–1664; h) N. Watanabe, Y. Ohtake, S. Hashimo-
to, M. Shiro, S. Ikegami, Tetrahedron Lett. 1995, 36,
1491–1494; i) L. E. Overman, A. Ashimori, B. Bachand,
M. A. Calter, S. P. Govek, D. J. Poon, J. Am. Chem. Soc.
1998, 120, 6488–6499; j) L. E. Overman, D. V. Paone,
B. A. Stearns, J. Am. Chem. Soc. 1999, 121, 7702–7703;
k) J. Rife, R. M. Ortuno, Tetrahedron: Asymmetry 1999,
10, 4245–4260.

[11] J. Morgan, J. T. Pinhey, J. Chem. Soc. Perkin Trans. 1
1990, 715–720.

[12] Flack parameter¼ –0.03(5), R factor¼0.0320, wR
factor¼0.0800. The crystallographic data for 14 have
been deposited as supplementary publication no.
CCDC 269974 with the Cambridge Crystallographic
Data Centre. Copies of the data can be obtained free
of charge on application to The Director, CCDC, 12 Un-
ion Road, Cambridge CB2 1EZ, UK [Fax: (t44)1223-336-
033; E-mail: deposit@ccdc.cam.ac.uk].

[13] D. Franz, B.-P. E. Maria, M. Wilhelm, Chemiker-Zeitung
1984, 108, 287–288.

[14] For the case of the intermolecular cyclopropanation of o-
bromostyrene with the diazoacetate derivative and relat-
ed references, see: P. Muller, G. Bernardinelli, Y. F. Al-
lenbach, M. Ferri, H. D. Flack, Org. Lett. 2004, 6,
1725–1728.

COMMUNICATIONS Takashi Sawada, Masahisa Nakada

1532 asc.wiley-vch.de D 2005 Wiley-VCH Verlag GmbH&Co. KGaA, Weinheim Adv. Synth. Catal. 2005, 347, 1527 – 1532


