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It seems reasonable that there be a quantitative correlation 

between the lifetime of these excited states; n, n* triplets 

have shorter lifetimes than nt n* triplets. If this be the case, 

then the plots in Figure 1 further demonstrate the n, n* 

character of the triplet involved in the formation of 5 and 

the n, n* character of the triplet involved in the formation 

of the enone 6. Undoubtedly, the solvent effect only becomes 

imporstant when the n, n* and n, n* triplet states are very 

close in energy.

In the photochemistry of 2-cyclohexenone, not only the 

phenyl group on C-4 position of the enone shows solvent 

effects but also the aryl group such as biphenylyl on C-4 

position shows the same solvent effects. Some other substi

tuents such as a-naphthyl and p-naphthyl on C-4 position 

of the enone with different solvent polarity are under inves

tigation.

Acknowledgement. This work was supported financi

ally by the Basic Science Research Institute Program (1991).

References

1. H. E. Zimmerman, Xu Jian Jua, Russell K. King, and 

Craig E. Caufield, / Am. Chem. Soc„ 107, 7724 (1985).

2. (a) H. E. Zimmerman, Craig E. Caufield, and Russell K. 

King, J. Am. Chem. Soc., 107, 7732 (1985); (b) H. E. Zim

merman and D. C. Lynch, ibid., 107, 7745 (1985).

3. Hwa Sung Lee, Kye Sook Namgung, Jung Kyou Sung, 

and Woo Ki Chae, Bull. Kor. Chem. Soc., 12, 247 (1991).

4. W. G. Dauben, W. A. Spitzer, and M. S. K이log, J. Am. 

Chem. Soc., 93, 3674 (1971).

5. K. Schaffner, D. R. Kearns, and G. Marsch, J. Am. Chem. 

Soc., 93, 3129 (1971).

6. Spectral data for 5: NMR(CDC】3)8 7.2-7.8 (m. 9H, biphe

nyl) 2.6-2.8 (d, 1H, cyclopropyl) 2.1-2.2 (d, 1H, cyclopro

pyl) 1.7-2.2 (m, 3H, cyclopentyl) 1.0-1.4 (m, 1H, cyclopen

tyl) 1.5 (s. 3H, methyl): IR 3100, 2900, 1715: Mass (m/e) 

262, 221t 220, 219, 205, 204, 203: Anal. Calcd. GfO: 

C, 86.99: H, 6.92. Found: C, 87.24: H. 6.85.

7. Spectral data for 6: NMR(CDCG) S 727.8 (m, 9H, biphe

nyl) 6.3 (s, 1H, cyclohexene) 3.0-3.4 (m, 1H, methine) 

1.8-2.8 (m, 4H, methylene) 1.2 (d, 3H, methyl): IR 3100, 

2900, 1665: Mass(m/e) 262, 234, 233, 205, 192, 189, 178, 

165, 152: Anal, Calcd. Ci9Hi8O: C, 86.99: H, 6.92. Found: 

C, 86.14: H. 6.60

8. O. L. Champman, T. A. Retting, A. I. Dutton, and P. Fit- 

ton, Tetrahedron Lett., 2049 (1963).

9. D. Bellus, D. R. Kearns, and K. Schaffner, Helv. Chim. 

Acta, 52, 971 (1969).

10. (a) Light output was monitored by potassium ferrioxalate 

actinometry according to the method of Hatchard and 

Parker, Proc. Roy. Soc.( A 235, 518 (1956); (b) Quantum 

efficiencies for the compounds 4, 5 and 6 in benzene 

were not determined since the reactions were reversible 

at room temperature.

11. H. E. Zimmerman and K G. Hancock, J. Am. Chem., 90, 

3749 (1968).

Communications to the Editor

gem-Dibromination of Diazo Compounds

Kee-In Lee, Jung In Youn, Young Key Shim, and

Wan-Joo Kim*

Korea Research Institute of Chem 让이 Technology,

Taejon 305-606

Received February Ur 1992

Diazo chemistry has attracted considerable interests due 

to its broad applicability combined with facile reactivity. Fur

thermore, recent development of new synthetic methodology, 

such as diazo group transfer and diazoalkane substitution, 

has made these area of chemistry more feasible in the fi이d 

of carbene and cycloaddition chemistry1. Recently rhodium 

(II) accetate mediated intramolecular metal-carbene insertion 

in the fields of P-lactam antibiotics2 and natural products3 

receives a significant attention.

During the research of carbapenem antibiotics, we found 

that diazo compound can be converted to dibromide by the 

reaction of molecular bromine. Although a successful synthe

sis of -dihalide have been reported using various haloge

nation reagents, such as molecular halogens4, sulfuryl chlo

ride5, 7V-bromosuccinimide6, trifluoromethanesulfonyl chlo

ride7, and perchloryl fluoride8, their application has been ra

ther limited to active methylene compounds. Therefore, fur

ther development of synthetic methods for various dihalides 

is still warranted. Dibromide has been used often for synthe

sis of resorcinols and oxadiazoles4, and regioselective synthe

sis of dihydrofurans via 1,3-dipolar cycloaddition6,9 or inter- 

molecular trapping by olefin cycloaddition10. Because of its 

versatility, it can be further utilized for construction of the 

heterocyclic compounds. Here we report the new synthetic 

methodology of -dibromination utilizing diazo compounds, 

such as a-diazoester, diazomethane derivative, diazo aceto

acetates, and diazomalonates.

OPNB ---- ►

n2
1A

When 2-diazo-/>-nitrobenzyl (PNB) acetoacetate (1A) was 

treated with bromine, 2-dibromo acetoacetate (2A) was ob

tained as evidenced by IR and mass spectra11. Although the 

proton NMR spectroscopy for the two compounds looks simi

lar, disappearance of u —2130 cm-1 for the diazo group and 

the presence of two bromine by the examination of mass 

spectra clearly confirm the structure for the dibromo com

pound 2A. Encouraged by this result, we applied this method 

to the preparation of various dibromides from diazo com

pounds. The diazo acetoacetates and diazomalonates (1A-C, 

F-H) were obtained from the corresponding acetoacetates 

and malonates by the diazo transfer reaction12. PNB acetoa

cetate and PNB propionylacetate were obtained by transeste

rification of ethyl acetoacetate and ethyl propionylacetate, re

spectively, with />-nitrobenzyl alcohol. The starting ethyl pro

pionylacetate was prepared by treating ethyl cyanoacetate 

with ethyl magnesium bromide followed by hydrolysis th-
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Table 1. ^em-Dibromination of Diazo Compounds

Entry Reactant(iy Product" YieldC%/

0 0 0 0

Ad
Me^j^OFNB 

n2
Mel乂 OPNB

Br Br
87

0 0 O O

B

N9 Br Br
85

O 0 O O

C
Et^Y^"0PNB 

n2 Br Br
90

D
0 O

N2CHCOEt Br^HCOEt 75

E ^2CBr2 73

O 0 O O

F 丿^oMe

N2 Br Br
85

O O O O

G
EtO^y^OEt

N2 Br Br
85

O O O O

H

n2
EtO』)乂。PNB

Br Br
89

asee iref. 12. frall compounds were characterized by IR, MS, and

NMR spectra. c isolated yields. d PNB =/>-nitrobenzyl.

rough aqueous work up. Allyl acetoacetate was obtained by 

alcoholysis of diketene. Ethyl PNB malonate was prepared 

by the treatment of mono-potassium salt of ethyl hydrogen 

malonate13 with />-nitrobenzyl bromide in the presence of ca

talytic amount of 18-crown-6. Commercially available ethyl 

diazoacetate (ID) was used and diphenyl diazomethane (IE) 

was prepared by oxidation of benzophenone hydrazone with 

yellow mercuric oxide14.

A general procedure is as follows. To a solution of 1A 

(0.51 g, 1.93 mmol) in CH2C12 (20 ml) was added dropwise 

a solution of Br2 (0.21 ml, 4.24 mm이) in CH2CI2 (5 m/) at 

room temperature for 5 min. The reaction mixture gave the 

evolution of N2. The mixture was additionally stirred for 

30 min at the same temperature. The resulting solution was 

successively washed with 5% NaHSO3 solution and water, 

and dried over anhydrous MgSO4. Evaporation of the solvent 

in vacuo gave 2A (0.67 g, 87%) in oil.

Using the procedure described above, various diazo com

pounds were brominated to afford the corresponding dibro

mides. The results are shown in Table 1. As shown in the 

table, this pathway is quite general for the synthesis of di

bromides from carbonyl or active methylene compounds 

containing diazo group, and applicable to 옹ynthesis of many 

heterocyclic compounds and hydrocarbons.
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Since several efficient ways have been developed to syn

thesize cyclopropanes,1 their transitory formation has been 

often employed in terpene synthesis.2 Furthermore, recent 

advances in asymmetric cyclopropanations provide chiral cy

clopropanes,1,3 which can be appropriately transformed into 

chiral complex molecules. The most versatile chemistry of 

cyclopropanes certainly stems from their nucleophilic cleav

age, which is known to occur in the presence of one or more 

electron-withdrawing groups on the ring. Since the nucleo-


