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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(methoxybenzoylibenzene and 20 in! 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-
{methylbenzoylbenzene was dissolved in a mixture of 150
ml-glacial acetic acid and 50 mi-acetic anhydride. To this
solution, 6 m!{ of conc. H,S0, 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 was
poured rapidly onto crushed ice «followed by stirring several
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 o in some cases recrystallization
was impossible. The structure could then be determined by
converting it into an ester,
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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." To date, the palymerization of propargyl bromide
{PB) and propargy! chloride(PC} was attempted by the
following catalysts: PdClz.* 7-rays!, Nil{PhyP),°, NiBr,
(PhsP)", W(CO)-CClrhy & MoCly’, and MoCls-polymer®,
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
1-chlaro-2-thienvlacetylene,” 2-cthynylpyridine,' and
dipropargyl derivatives, """

The present comnuinication reports that PB and PC could
be efiectively polymerized by the binary catalyst systems
composed by transition metal chlorides (WCl;, MoCl, and
TiCl) and EtAICL, to give polymers in high conversions. [n

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, WClg alone gave only moderate
vield of polymers. However, TiCl, failed to give any poly-
meric product. EtAlCl, was found to be very 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. TiCl,-EtAICl, gave
completely soluble polvmer, even though the polymer yield
was low. The number-average molecular weight(Mn)s of the
resulting soluble polymers were in the range of 3,700 to
14,500,

The "C-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
L'V-visible spectra of PPB and polvipropargy! chloride)
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Table 1. Polymerization of Propargyl Bromide and Propargyl
Chloride by Transition Metal Catalysts®

Experiment Monomer Catalyst System® Polymer
Yield(%)  Mnd

number (mole ratio)
Sol.¢Insol. Total
1 PB WCls 10 20 30 8,700
2 PB  WCIgEtAICIAL:4) 46 32 78 18,200
3 PC WClg 11 29 40 9,400
4 PC WCIgEtAICIAL:4) 61 30 91 19,500
5 PC MoCls-EtAlClX1:4) 64 11 75 17,600
& PB  TiCl¢EtAICIA1:4) 52 0 52 10,100
v PC TiCl4-EtAlCIo1:4) 42 0 42 94700

%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],) 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.
eSoluble polymer in chloroform, /Polymerization solvent was
benzene.

(PPC), a characteristic peak of the conjugated double bond,
broad and weak m-+x* absorption, appeared at visible
region{400-580 nm). The IR spectra of PPB and PPC showed
an absorption at 1600m™ owing to the stretching frequency
of conjugated double bond in the polymer backhone, 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-

Bull. Korean Chem. Soc., Vol 9, No. 5, 1988 329

gress.
References
1. W, E. Daniels, J. Am, Chem. Soc., 29, 2936 (1964).
2. J. M. Pochan, H. W. Gibson, and F. C. Baily, J. Polvm.

Sci. Polym. Chem. Ed., 18, 447 (1980),

3. L. A. Akopyan, S. G, Grigoryan, G. A. Zhamkochyan,
and S. G. Matsoyan, Polym. Sci. USSR, 17, 2896 (1975).

4. S. Okamura and K. Hayashi, Japan, 7889 (1963), Chem.
Abst., 59, p7672a.

5. A. Furlani, M. V. Russo, P. Carusi, S. Licoccia, E.
Leoni, and G. Valenti, Gazz. Chim. [tal. 113, 671
(1983).

6. T. Masuda, Y. Kuwane, K. Yamamoto, and T. Higashi-
mura, Polym. Bull, 2, 823 (1980).

7. M. G. Voronkov, V. B. Pukhnarevich, S. P, Sushchin-
skaya, V. Z. Annenkova, V. M. Annenkova, and N. J.
Andreeva, f Polym. Sci. Polym. Chem. Ed., 18, 53
{1980).

8. A. D. Pomogailo, Zh. S. Kivashkina, A. . Kuzaev, S. B.
Yechmaev, 1. N, Ivieva, and F. S. Dyachkovskii, Vvso-
komol, Soedin., 17, 707 (1985).

9. Y. S. Gal, H. N. Cho, and S. K. Choi, Polymer(Korea), 9,
361 (1985).

10. Y. S. Gal, H. N. Cho, S. K. Kwon, and S, K. Choi, Polv-
mer({Korea), 12, 30 (1988).

11. Y. S.Galand S. K. Chot, Polvmer(Korea), 11, 563 (1987).

12. Y. S. Galand S. K. Choi, J. Polvsm. Sci. Polym, Lett, Ed.,
26, 115(1983).

13. Y. H.Kim, Y. S. Gal, U. Y. Kim, and S. K. Choi, Macro-
molecules, in press (1988).

Micellar and Metal Ion Effects on the Reactions of 1,4-Dihydronicotinamide

Kwanghee Koh Park,* Jee Hee Suh, and Joon Woo Park'

Department of Chemistry, Chungnam National University, Dacjeon 302-764
'Department of Chemistry, Ewha Womans University, Seoul 120-750, Received May 28, 1988

1,4-Dihydronicotinamides are widely investigated, mainly
as model compounds of the coenzyme NADH.! While NADH
and its model compounds can reduce various functionalities,
they are known to be unstable in aqueous medium and
underge acid catalyzed hydration reaction.® 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 acceierate 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 alcoho! de-
hydrogenases that require NADH as a cofactor.® Similarly, it
was found that the metal ions have large effects on NADH

mimic reductions in non-aqueous media,! The surfactant
micelles are extensively utilized as enzyme mimetic
systems.” It was reported that the micelles greatly affect the
hydration reaction of NADH mode! compounds.® The reac-
tions of NADH model compounds in surfactant micellar solu-
tions containing metal ions would mimic the reactions in
biological systems more closely. [n this communication, we
wish to report the micellar and metal ion effects on the reduc-
tion of 2,2,2-trifluoroacetophenone (TFA) by 1-benzyl-1,4-
dihydronicotinamide (BNAH) and the hydration of BNAH.
1-Benzyt-1,4-dihydronicotinamide was prepared by reac-
tion of 1-henzyl-3-carbamoyipyridinium salt by sodium
dithionite ® Kinetic studies were performed in 6,01 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 soly-



