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General procedure 9. Bis(hydroxybenzoyl)benzenes.
In a round-bottomed flask, was placed 3.6 g(9 mmoles) of 

a bis(methoxybenzoyl)benzene and 20 mZ of 47% HBr, and 

the mixture was heated under reflux for more than 5 hr. The 

normal work-up and chromatography afforded the corres

ponding phenolic derivative.

General procedure 10. Bis(carboxybenzoyl)benzenes.
In a 300 m/ round-bottomed flask, 1.7 g(5 mmoles) of bis- 

(methylbenzo>rl)benzene was dissolved in a mixture of 150 

m/-glacial acetic acid and 50 m/-acetic anhydride. To this 

solution, 6 ml of cone. H2SO4 followed by 20 g(0.2 mole) of 

chromium trioxide in three portions was added. After stirr

ing for 1 hr at room temperature, the dark green mixture 

poured rapidly onto crushed ice,'followed by stirring severaj 

minutes. About 300 m/ of water was added and the resulting 

white solid was collected by filtration followed by washing it 

with water.

The crystalline products were in general hardly soluble in 

any organic solvents, and so in some cases recrystallization 

was impossible. The structure could then be determined by 

converting it into an ester.
Acknowledgement. This work was supported by a rese

arch grant (1986) from the Korea Research Foundation.

References

1. (1) Guyot and Haller, Ann. Chim., 19, 297 (1910); (b) 

Guyot and Vallette, ibid, 23, 363 (1911); (c) Simmons and 

Remmert, Ber., 48, 208 (1915); (d) Liitringhaus and 

Scholtis, Ann., 557, 70 (1945).

2. (a) Ader, Ber., 13, 320 (1880); (b) Schlenk and Thai, ibid., 

46, 285(1913).

3. (a) Belacre, Bull. Soc. Chim., 5, 961 (1909); (b) Miinsch- 

meyer, Ber., 19, 1847 (1886); (c) Schlenk and Thai, Ber., 

46, 2850 (1913); (d) Philippi, Monatsch, 32, 634 (1911).

4. Clar, John, and Hawran, Chem. Ber., 62, 940-950 (1929).

5. F. Sato, M. Inoue, K. Oguro, and M. Sato, Tetrahedron 

Lett., 42, 4303 (1979).
6. W. Y. Leet Y. S. Kim, W. B. Sim, C. H. Park, and Y. M. 

Ahn, Bull Korean Chem. Soc., 7(5), 362 (1986).

7. D. A. Shirley, James R. Johnson ct al., J. Organomett. 

Chem., 11, 209 (1968); ibid., 11, 217 (1968).

8. E. J. Eisenbaun, Org. Syn. Col. Vol. 5, p310. John Wiley 

and Sons, New York, 1973.

Synthesis of Soluble Poly(propargyl bromide) and Poly(propargyl chloride) 
by Transition Metal Chlorides and Ethylaluminum Dichloride

Won Chui Lee *

Department of Textile Engineering, Kyungpook Sanup University, Daegu 701-702

Jin Eon Sohn

Department of Chemical Engineering, Dong-A University, Busan 604-020

Yeong Soon Gal and Sam Kwon Choi

Department of Chemistry, Korea Advanced Institute of Science and Technology. Seoul 130-650.

Received May 2, 1988

The polymerization of acetylene and its derivatives is one 

of the fundamental methods for the synthesis of polymers 

with a conjugated polyene system, which are beginning to be 

used at present time as organic semiconductors and 
metals.1'2 To date, the polymerization of propargyl bromide 

(PB) and propargyl chloride(PC) was attempted by the 

following catalysts: PdCM’ 7-rays4, Nil2(Ph：!P)20, NiBr2 

(Ph3P)2'\ W(CO)6-CCl4-hv 6, MoC157, and MoCl5-polymer8. 

However, these catalysts generally give only insoluble and 

intractable polymers.

Recently, we have found that transition metal chlorides 

and organoaluminum compounds are very effective for the 

polymerization of some acetylene derivatives such as 
l-chloro-2-thicnylacetylene.9 2-ethynylpyricline,10 히]d 

diproparg\-l derivatives.11-13

I'hc ])resent communication reports that PB and PC could 

be effectively polymerized by the binary catalyst systems 

composed by transition metnl chlorides (\VC16, M0CI5, and 

TiClJ and Et/XICL to give polymers in high conversions. In 

some cases the polymers obtained were soluble in solvents 

and high molecular weight materials.

All the preparative procedures of catalysts and poly

merization were carried out under dry nitrogen atmosphere.

As shown in Table 1, WC16 alone gave only moderate 

yield of polymers. However, TiCl4 failed to give any poly

meric product. EtAlCl2 was found to be very7 effective co

catalyst in the polymerization of PB and PC when used with 

transition metal chlorides. The ratios of the portion of soluble 

polymeric product to insoluble product portion varied 

depending on the catalyst system used. TiCl4-EtAlCl2 gave 

completely soluble polymer, even though the polymer yield 

was low. The number-average molecular weight(Mn)s of the 

resulting soluble polymers were in the range of 8,700 to 

19,500.
The 13C-NMR spectrum of poly(propargyl bromide) 

(PPB) showed the presence of the olefinic carbons at about 

129 and 135 ppm and the methylene carbon at 40 ppm. In the 

UV-visible spectra of PPB and polytpropargyl chloride)
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Experiment Monomer Catalyst System6 Polymer

Table 1. Polymerization of Propargyl Bromide and Propargyl 
Chloride by Transition Metal Catalysts0

Yield(%)c Mnd
number (mole ratio)

Sol/Insol. Total

1 PB WC16 10 20 30 8,700
2 PB WC16-EtAlC12(l:4) 46 32 78 18,200

3 PC WC16 11 29 40 9,400

4 PC WCl6-EtAlC12(l：4) 61 30 91 19,500

5 PC MoCl5-EtAlC12(l：4) 64 11 75 17,600

PB TiCl4-EtAlC12(l：4) 52 0 52 10,100

7/ PC TiCl4-EtAlC12(l:4) 42 0 42 9,700

^Polymerization was carried out in chlorobenzene for 24 hrs. at 

40°C. Monomer to catalyst mole ratio(M/C) was 50. Initial 

monomer concentration([M]o) of PB and PC were 1 and 1.5M, res

pectively, ^Mixture of catalyst and cocatalyst was aged at 30 °C for 

15 min. before use. Methanol-insoluble polymer. ^Determined by 

GPC in tetrahydrofuran using a calibration curve for polystyrene. 

^Soluble polymer in chloroform, polymerization solvent was 

benzene.

(PPC), a characteristic peak of the conjugated double bond, 

broad and weak 兀 f absorption, appeared at visible 

region(400-580 nm). The IR spectra of PPB and PPC showed 
an absorption at 1600m~1 owing to the stretching frequency 

of conjugated double bond in the polymer backbone. From 

these spectral data, it was concluded that these polymers 

possess conjugated polyene structures.

More detailed study on the polymerization of the 

acetylene monomers by other transition metal catalysts and 

the physical properties of the resulting polymers are in pro

gress.
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1,4-Dihydronicotinamides are widely investigated, mainly 

as model compounds of 바xe coenzyme NADH.1 While NADH 

and its model compounds can reduce various functionalities, 

they are known to be unstable in aqueous medium and 

undergo acid catalyzed hydration reaction.2 Thus most 

NADH mimic reductions of organic substrates have been 

performed in non-aqueous media. For efficient NADH reduc

tions in biological systems which is obviously aqueous, there 

must be some mechanisms which retard the hydration reac

tion and accelerate the reduction reactions. This can be 

achieved by the interactions of the coenzyme with the 

NADH-dependent enzymes and substrates. The catalysis of 

metal ions is necessary for reduction reactions in alcohol de

hydrogenases that require NADH as a cofactor.3 Similarly, it 

was found that the metal ions have large effects on NADH 

mimic reductions in non-aqueous media.1 The surfactant 

micelles are extensively utilized as enzyme mimetic 
systems.4 It was reported that the micelles greatly affect the 

hydration reaction of NADH model compounds.5 The reac

tions of NADH model compounds in surfactant micellar solu

tions containing metal ions would mimic the reactions in 

biological systems more closely. In this communication, we 

wish to report the micellar and metal ion effects on the reduc

tion of 2,2,2-trifluoroacetophenone (TFA) by l-benzyl-1,4- 

dihydronicotinamide (BNAH) and the hydration c>f BNAH.

l-Benzyl-l,4-dihydronicotinamide was prepared by reac

tion of l-benzyl-3-carbamoylpyridinium salt by sodium 
dithionite.6 Kinetic studies were performed in 0.01 M surfac

tant (CTAB or SDS) medium containing 2% 2-propanol of 

pH 7.0. 0.01 M cacodylate was used for pH 7.0 buffer solu-


