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The reaction of the sodium salt of 2-acylmethyl-4,4-dimethyl-2-oxazolines with «,f-acetylenic ketones in etha-

nol gave Michael adducts, which were easily transformed to 4,6-disubstituted 3-acyl-1-(2-hydroxy-1,1-dimethylethyl)-2-
pyridones by silica gel. N-Dealkylation of the pyridones was performed using hydrochloric acid in good yields. Deacylation
of the pyridones was performed using potassium hydroxide. A mild treatment of the pyridones with bases or silica gel
gave 7-oxa-1-azabicyclo[4.3.0]non-3-en-2-one derivatives via intramolecular Michael addition. A similar reaction of 2-
phenacyl-2-oxazoline with diphenylpropynone gave the corresponding 1-(2-hydroxyethyl)-2-pyridone derivative, which

was inert against these 1-dealkylation, 3-deacylation, and intramolecular addition reactions.

It is well known that -keto esters are useful in synthetic
organic chemistry and that 2-oxazoline can be transformed to
a variety of functional groups, e.g., acid," ester,? lactone,”
aldehyde,” ketone,” and carboxamide.® Therefore, 2-acyl-
methyl-2-oxazoline, which is a 2-oxazoline derivative of -
keto ester, is expected to be a versatile synthetic intermediate.
Previously, we reported on convenient preparation methods
of 2-acylmethyl-2-oxazolines by the acylations of 2-alkyl-
2-oxazolines with acid chlorides which have no a-hydro-
gens,” or with acid anhydrides which have a-hydrogens
in the presence of aluminum chloride.® Recently, Castan
reported on the preparation of 2-acylmethyl-2-oxazolines by
the reaction of enamines with 2-chloroethyl isocyanate.”

Here, we wish to report on a new convenient synthesis
of 3-acyl-2-pyridones starting from a Michael addition of 2-
acylmethyl-4,4-dimethyl-2-oxazolines (1) to &,f-acetylenic
ketones (2). The synthesis of a functionalized 2-pyridone
ring continues to be a topical area of interest because of the
number of biologically important molecules that contain this
moiety,'? and because the ring can be easily converted to a
pyridine ring.!V Although many methods for the synthesis of
functionalized 2-pyridones have been developed,'® the con-
struction of 3-acyl-2-pyridone has been scarcely reported.'®
This method is very useful for the synthesis of functional-
ized 2-pyridones, because both reagents 1 and 2 are easily
available. Thus, a,f-acetylenic ketones (2) are prepared by
some coupling reactions of terminal acetylenes with acid
derivatives'¥ according to the Sonogashira reaction'® or
some other methods.'® The reagents are also obtained by
the oxidation'” of acetylenic alcohols.'®

Results and Discussion

Although we call 1 (R') 2-acylmethyl-2-oxazoline for con-
venience, their 'H, >*C NMR, and IR spectra show that most
of them exist in an enamine form, and that 2-acylmethyl-2-
oxazoline itself is present in a minor tautomer in deuterio-
chloroform (Eq. 1). The enamine tautomer is assigned as
ketene N,0O-acetal, rather than 2-(2-hydroxyethenyl)-2-ox-
azoline, because the 1*C NMR spectra of 1 indicate the pres-
ence of a ketonic carbonyl carbon at a lower field (188—204
ppm). The structure is in agreement with prior assignments
for related compounds. 129

1R) M

The reaction of 2-acetonyl-4,4-dimethyl-2-oxazoline
(1(Me)) with diphenylpropynone (2 (Phy)) by a catalytic
amount of NaOEt in ethanol gave an expected Michael
adduct, 2-(1-acetyl-4-oxo0-2,4-diphenyl-2-butenylidene)-4,
4-dimethyloxazolidine (3 (Me, Ph,)), as orange precipitates
in 95% yield with 56% conversion of 1 (Table 2, Run 2).
The structure of the adduct is identified as shown in Eq. 2,
because the characteristic N-H bands found in 1 were also
observed in the IR and NMR spectra of 3 (Me, Phy).



2782  Bull. Chem. Soc. Jpn., 70, No. 11 (1997)
R2

p— R3
% )__2,,,:{1 0 2 (R2 H3)

H EtONa/EtOH
1RY

0
3R, A% RY @

Interestingly, 3 (Me, Ph;) was smoothly isomerized to
3-acetyl-1-(2-hydroxy- 1, 1-dimethylethyl)-4,6-diphenyl-2-
pyridone (4 (Me, Ph,)) in 84% yield by adsorption on silica
gel at r.t. for 6 h (Table 1). The IR and 'HNMR spectra of
4 showed that the compounds were primary alcohols. The
structure of 4 was confirmed by an easy conversion of 4 to the
known N-dealkylated 3-acyl-2-pyridone 10™ (vide infra). A
prolonged treatment of 3 (Me, Phy) with silica gel for 2 d
afforded an isomeric product 5 (Me, Ph,) as a major product
(84%) and 4 (Me, Ph,) as a minor one (4%). This fact
indicates that 2-oxazoline 3 was isomerized to 2-pyridone
4, which was then converted to 5 by silica gel (Eq. 3 and
Table 1). Ammonia also catalyzed the ring transformation
of 3 to 5 under ethanol-reflux conditions. The linear adduct

Table 1. Ring Transformation of the 2-Oxazoline 3 to the
2-Pyridone Derivatives 4, 5, and 6

Substrate Reaction conditions Products/%

4 5 6
3 (Me, Ph,Ph)  SiO» Lt 6h 84 4 0
3(Me, Ph,Ph)  SiO» L. 2d 4 84 0
3(Me,Ph,Ph) NH; 78°C 6h 0 929 g
3 (Ph, Ph, H) SiO; rt. 2d 0 389 49

a) Isolated as mixtures of 5 and 6.

Synthesis of 2-Pyridone from 2-Oxazoline

did not cyclize to the pyridone by a treatment of acetic acid,
which was sometimes a good catalyst in such cyclizations.
The structure of 5 was determined as follows. Elemental
analyses indicated 5 to be an isomer of 4. It was obvious that
5 is not an alcohol from the IR spectra. The 'H NMR spectra
showed that two methylene moieties and a pair of methyl
groups were diasteotopic, indicating that the molecule was
chiral. A characteristic quaternary carbon peak was found at
90—95 ppm in the '3C NMR spectra, suggesting the presence
of a ketal moiety in 5. From these data, 5 was assigned to be
4,6-disubstituted 3-acyl-7-oxa-1-azabicyclo[4.3.0]non-3-en-
2-one, which had been formed by an intramolecular Michael
addition of 4.

R 0O
JI\)I‘LW SiO, o B B!
RZNTTO o’ N"TO0
o
3(R',R2 R%) 4(R',R2 RY) 5(R', R RY)
3)

Usually, the pyridone derivatives, 4 and 5, were directly
obtained by the reaction of 1 with 2 and the subsequent
treatment with silica gel without isolation of the linear adduct
3. The results of the addition reactions are summarized in
Table 2.

Similarly, 2-phenacyl-2-oxazoline 1’ (Ph),” which was
the 4,4-demethylated derivative of 1 (Ph), was also reacted
with diphenylpropynone to give the corresponding 3-benzo-
yl-2-pyridone derivative 4’ (Phs) after silica gel purification
(Eq. 4). Interestingly, the pyridone 4’ (Ph3) was so stable
that it could not be converted to the corresponding dihydro-

Table 2. Michael Addition of 2-Acylmethyl-2-oxazoline with Acetylenic Ketones

Run Substrate 1 Reagent 2 Conditions® Conversion of 1 Yields of Products/%
R! R? R? % 3 4 5 7 Others
1 Me Ph Ph A 78 0 41 16 14 —
2 Me Ph Ph B 56 95 0 0 0 —
3 Me Ph Ph C 78 0 68 0 0 —
4 Et Ph Ph A 64 0 0 0 64 —
5 Et Ph Ph B 82 0 10 0 54 —
6 Et Ph Ph C 66 0 53 3 0 0%
7 i-Pr Ph Ph D 100 23 48 0 — 109
8 Bu Ph Ph A 72 0. 0 0 98 —
9 +-Bu Ph Ph A 59 0 0 92 — —
10 +Bu 2-Furyl Ph A 72 0 0 80 — —
11 Ph Ph Ph A 78 0 80 7 — —
12 Ph +-Bu Ph E 68 29 0 0 — 699
13 2-Furyl  #+Bu Ph A 38 89 0 0 — —
14 Ph Ph Bu A 51 0 59 16 — —
15 Ph Ph H A 99 71 0 P — —
16 Ph Me H A 77 74 0 0 — —

a) Reaction condition A: 1.1 molar amount of NaOEt in EtOH at r.t. for 5 h; B: 0.2 molar amount of NaOEt in EtOH at 0 °C for 2 d; C: 1.1
molar amount of LiH in MeCN at r.t. for 7 h; D: 1.1 molar amount of NaH and 15 molar amount of i-PrOH in toluene; E: 1.1 molar amount

of NaOEt in EtOH at reflux for 1 h. b) 13: A rearranged isomer of 5.

linear adduct. e) 6: An enol isomer of 5.

¢) 14: A rearranged isomer of 4. d) 9’ (+-Bu, Ph): A deacylated
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pyridone derivative 5’ by the silica gel treatment. These
results show that the main driving force of the ring transfor-
mation of 2-oxazolines 3 or 3’ to 2-pyridones 4 or 4’ is aroma-
tization, and also indicate that the intramolecular cyclization
of 4 to 5 is promoted by the reduction of a steric repulsion
around the bulky 2-hydroxy-1,1-dimethylethyl group in 4.

Ph
Jy—=="h Ph O
H O o)
N Ph 2 (Phy) Si0, I Y "Ph
[ = —_—_— T Ph
0 %4  NaOEt/EtOH NK/O
OH
1 (Ph) 4 (Phg)
(C))

In the case of the reaction of a pivaloylacetylene (Table 2,
Runs 12 and 13), only the linear adduct 3 (R?>=¢-Bu) was
yielded even after a silica gel treatment and the corresponding
pyridone derivative, 4 or 5, was not obtained at all. The fact
is attributed to a steric hindrance of the pivaloyl carbonyl
group in 3. Acetylenic ketones in which R® were hydro-
gen were also apt to mainly give the linear adducts 3 (Runs
15 and 16). In this case, the adduct cyclized to 6 (Ph, Ph,
H) upon a longer treatment with silica gel (Table 1). The
compound was in equilibrium with its keto tautomer 5 in a
deuteriochloroform solution (Eqg. 5).

H Ph H o
x
T @ __ en Ph
o N"ot 0’ NS0
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B

6 (Ph, Ph, H) 5 (Ph, Ph, H)
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As a Michael donor, 2-acylmethyl-2-oxazolines (1) are
less reactive than the corresponding 3-keto esters or malo-
nic esters, because the latter reacts with acetylenic ketones or
esters more quickly.?” In order to accelerate the addition, an
equimolar amount of sodium ethoxide was used (condition
A). Condition A provided good yields of adducts 3—S5 un-
less the oxazoline acyl substituent R! was the primary alkyl
group. When R! was primary (CH,R’), salicylic acid deriva-
tives 7 (R, R2, R?) were yielded as the main or sole product
under condition A (Runs 1,4, and 8) (Eq. 6). The compounds
are formed in situ by an intramolecular aldol condensation
of the initial Michael adducts 3 prior to the ring transforma-
tion of 3 to 4 (Eq. 3). We found good conditions in which
1 (CH,R') gave the 2-pyridone derivative 4 selectively by
using lithium hydride as a base in acetonitrile (condition C).
Less basic lithium salts of 3 or 1 suppress the intramolec-
ular aldol condensation. Although the addition of 1 with 2
proceeds more smoothly in acetonitrile or toluene than in
ethanol, some undesirable by-products were often yielded
in such aprotic solvents (Runs 6 and 7). A limited amount
of isopropyl alcohol was added to toluene (condition D) in
order to suppress the formation of by-products.??
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The conversion of 3-acyl-2-pyridone 4 to 5,6-dihydro-2-
pyridone derivative 5 also proceeded by a treatment with
sodium ethoxide at r.t. (Table 3). When 4 or 5 was reacted
with potassium hydroxide at reflux in ethanol, deacylated
product 9 was obtained in good yields. On the contrary,
neither 3-acyl-N-(2-hydroxyethyl)-2-pyridones 4’ (Phs3) nor
N-unsubstituted 10 (vide infra) underwent such deacylation
under similar conditions. The results indicate that the de-
acylation of 4 or 5 proceeds via a S-keto amide intermediate
8 (Eq. 7). The reaction of 5 in which R! were #-butyl with
potassium hydroxide retarded such a deacylation but mainly
gave N-dealkylated products 10 (Table 3). The unusual re-
sults suggest not only that the large pivaloyl group obstructs
a nucleophilic attack of the hydroxide ion, but also that the
C-N bond between the pyridone nitrogen and the bulky N-
alkyl group is weakened by a steric repulsion. It is obvious
that both 5 and 9 have a similar fused 2-pyridone skeleton
by a comparison of their 'H and 3*C NMR spectra, although
the position of the carbon—carbon double bond of 9 is am-
biguous. The reaction of the sodium salt of 1 (Ph) with 2 (¢-
Bu, Ph) at reflux gave mainly a linear deacylated product 9’
(t-Bu, Ph), and the yield of the expected adduct 3 (Ph, #-Bu,
Ph) was low (Table 2, Run 12) due to deacylation under the
basic conditions (Eq. 8 and Table 3).

3 3 R3
R © ol o
o N0 KOH o \___Nk 0 KOH o”™N"T0
5(R', R% RY 8(R', R% RY) 9 (R? RY)
@)
IH O
N Ph base N
. \
0 ) o\
Ph g Bu-t Ph d Bu-t
3 (Ph, tBu, Ph) 9' (+Bu, Ph)
(®)

N-Dealkylation of 3-acyl-2-pyridone 4 was efficiently
achieved by heating it with hydrochloric acid in ethanol at
reflux for 1 h (Eq. 9 and Table 3). The yields of N-dealkylated
3-acetyl-2-pyridone (10) were excellent (>90%), while 4’
(Ph3) did not give the expected N-dealkylated product at all
even under vigorous conditions. Usually N-dealkylation of
2-pyridones are difficult except for N-methyl-2-pyridones,
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Table 3. Transformations of 2-Pyridone Derivatives

Substrate Conditions Conversion Products (Yields/%)
Reagent Solvent Temp Time %

4 (Ph, Ph, Ph) SiO, — r.t. 48 h 100 5 (Ph, Ph, Ph) (97)

4 (Ph, Ph, Ph) NaOEt- EtOH r.t. 1h 100 5 (Ph, Ph, Ph) (quantitative)

4 (Ph, Ph, Ph) KOH EtOH Reflux 6h 100 9 (Ph, Ph) (96)

4 (Ph, Ph, Bu) KOH EtOH Reflux 6h 100 9 (Ph, Bu) (97)

4 (Me, Ph, Ph) KOH EtOH Reflux 6h 100 9 (Ph, Ph) (92)

4 (Et, Ph, Ph) KOH EtOH Reflux 6h 100 9 (Ph, Ph) (94)

4 (i-Pr, Ph, Ph) KOH EtOH Reflux 6h 100 9 (Ph, Ph) (95)

5 (Ph, Ph, Ph) KOH EtOH Reflux 6h 100 9 (Ph, Ph) (94)

5 (t-Bu, Ph, Ph) KOH EtOH Reflux 6h 73 10 (#-Bu, Ph, Ph) (50) and 9 (Ph, Ph) (38)

5 (t-Bu, 2-furyl, Ph) KOH EtOH Reflux 6h 85 10 (¢-Bu, 2-furyl, Ph) (86)

3 (Ph, +-Bu, Ph) KOH EtOH Reflux 3h 100 9’ (+-Bu, Ph) (80)

3 (2-furyl, +-Bu, Ph) KOH EtOH Reflux 4h 100 9’ (+-Bu, Ph) (94)

4 (Ph, Ph, Ph) concd-HCl MeOH Reflux 1h 100 10 (Ph, Ph, Ph) (93)

4’ (Ph, Ph, Ph) concd-HCl MeOH Reflux 3h 0 No reaction

4 (Ph, Ph, Bu) concd-HC1 EtOH Reflux 1h 100 10 (Ph, Ph, Bu) (94)

4 (Me, Ph, Ph) concd-HCl EtOH Reflux 1h 100 10 (Me, Ph, Ph) (87)

4 (Et, Ph, Ph) concd-HC1 EtOH Reflux 1h 100 10 (Et, Ph, Ph) (92)

4 (i-Pr, Ph, Ph) concd-HC1 EtOH Reflux lh 100 10 (i-Pr, Ph, Ph) (95)

4 (+-Bu, Ph, Ph) concd-HC1 EtOH Reflux lh 100 10 (+-Bu, Ph, Ph) (95)

5 (Ph, Ph, Ph) concd-H,SO4 EtOH Reflux 24h 100 10 (Ph, Ph, Ph) (93)

5 (Me, Ph, Ph) concd-H,SO4 EtOH Reflux  24h 100 10 (Me, Ph, Ph) (quantitative)

9 (Ph, Ph) concd-H,SO04 EtOH Reflux 24 h 100 11 (Ph, Ph) (96)

which can be dealkylated by strong halogenation reagents
such as PCls or BBr3 via the Sy2 mechanism.?? On the con-
trary, the easy dealkylation of 4 should proceed via the Sx1
mechanism because the leaving alkyl group is tertiary and the
reaction conditions are typical of solvolysis. The structure
of 10 (Ph;) was identified by a comparison with its authentic
sample, which was prepared by a reported method.'®

R o R O
2
R N0 MeOH R27"N"T0
OH H
4R, R2 R 10 (R', R2 RY)

®

A similar treatment of the dihydropyridone derivatives, 5
and 9, with sulfuric acid also gave N-dealkylated products, 10
and 11 (Eq. 10 and Table 3), though they were more sluggish
than 4. The lower rate of the reaction of 5 is accounted for by
the fact that 5 is thermodynamically more stable than 4, as
shown in Eq. 3. The dealkylation of these dihydropyridones,
5 and 9, may proceed via more unstable 1-(2-hydroxy-1,1-
dimethylethyl)-2-pyridones, 4 and 12 (Eq. 10).

B
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R3 fo) R3 RS
RZ7NTTO o’ N"TO RZ7ONTTO
H H
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Scheme 1. Transformations of 2- Pyridones. a)

NaOEt/EtOH and R?COC=CR?; b) NaOEt; c) SiO;; d)

© SiO, or NaOEt, r.t.; e) concd-HCVEtOH, reflux, 1 h;

h) concd-H,SOs, reflux, 6 h; g) KOH or NaOEt/EtOH,
reflux.
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Many methods of N- or O-alkylations of 1-unsubstituted
2-pyridones have been investigated.™ The literature shows
that the selectivity of N- or O-alkylation of 2-pyridones de-
pends on both the reaction conditions and the substitutents
on the ring. In order to demonstrate the possibility of N-al-
kylations of 6-substituted 3-acyl-2-pyridones, 10 (Phs) was
treated with methyl iodide to give only an N-methylated
product. O-Methylation of 10 (Phs) by dimethyl sulfate had
been reported.'® Thus, these N-unsubstituted 2-pyridones are
useful starting material to N-functionalized-2-pyridones and
2-alkoxypyridines.

In conclusion, 3-acyl- 1-(2-hydroxyethyl)-2- pyridone
derivatives (4 and 4’) were obtained by a Michael addition
of 2-acylmethyl-2-oxazolines (1 and 1') with «,f-acetyl-
enic ketones 2, followed by a silica gel treatment. The N-z-
alkyl substituent of 4 plays critical roles in the transforma-
tions of 4 to the other pyridone derivatives 5,9,10, and 11 as
summarized in Scheme 1.

Experimental

General. The melting points were measured on a Yanako mi-
cro-melting point apparatus, and were uncorrected. IR spectra were
obtained with a JEOL JIR-Diamond 20 FT-IR spectrophotometer.
All NMR spectra were recorded in chloroform-d using TMS as an
internal standard at 400 MHz ('HNMR) and 100 MHz (*C NMR)
on a Bruker DPX 400 or at 60 MHz (*H NMR) on a JEOL PMX60SI
spectrometer if mentioned. EI mass spectra were recorded on a
JEOL JMS-AXS05HA. Elemental microanalyses were performed
using a Yanako MT-3 CHN corder. Column chromatography was
conducted on silica gel (Wakogel C-200), available from Wako
Pure Chemical Industries. Solvents were dried and distilled shortly
before use.

Preparation of 2-Acylmethyl-2-oxazoline (1) from Acid Chlo-
ride.”  The reagent was prepared by the following modified
method. Benzoyl chloride (14.2 g, 100 mmol) was added to a
solution of 2,4,4-trimethyl-2-oxazoline®® (5.65 g, 50 mmol) and
triethylamine 12.7 g, 125 mmol) in acetonitrile (200 ml) at r.t.
with stirring. The mixture was refluxed for 3 h, and the solvent
was removed by a rotary evaporator. To the residue, 100 ml of
water was added and products were extracted with toluene. The
organic layer was washed with 5% aqueous sodium carbonate and
water, and dried over anhydrous sodium sulfate. The solvent was
removed and the residue was dissolved in 100 ml of 1 mol dm~3
methanolic potassium hydroxide. The mixture was allowed to stand
at r.t. for 12 h, the solvent was removed and 100 ml of water was
added. It was extracted with toluene and the organic layer was
washed with water and the dried over anhydrous sodium sulfate.
The solvent was removed by a rotary evaporator and the residue
was recrystallized from touene—hexane to give 8.68 g (90%) of 4,
4-dimethyl-2-phenacyl-2-oxazoline (1 (Ph)). Mp 100.5—101 °C.
IR (KBr) 3230, 3072, 3059, 2976, 1626, 1581, 1541, 1508, 1466,
1443, 1394, 1369, 1321, 1219, 1167, 999, 858, 739, 696, 654 cm .
'"HNMR 8=1.45 (6H, s), 4.16 (2H, s), 5.58 (1H, s), 7.20—7.45
(3H, m), 7.83 (2H, m), 9.8—10.0 (1H, broad). *CNMR §=27.2
(Q), 58.6 (s), 74.0 (d), 79.0 (t), 125.9 (d), 126.8 (d), 128.1 (d), 130.6
(d), 140.0 (s), 169.6 (s), 187.5 (s).

Preparation of 1 from Acid Anhydride.® A mixture of 2,4 4-
trimethyl-2-oxazoline (20 mmol) and triethylamine (160 mmol) was
added to a solution of aluminum chloride (30 mmol) in acetonitrile
(40 ml). Acid anhydride (60 mmol) was added to the mixture below
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0 °C during 30 min with stirring. The mixture was kept either at
0 °C for 6 h (acetic anhydride) or at 50 °C for 3 h (other alkanoic
anhydrides). The reaction was quenched by adding 3 mol dm >
aqueous sodium hydroxide (60 ml) at 0 °C and the products were
extracted with toluene. The solvent was removed and the residue
was dissolved in 1.5 mol dm~> methanolic potassium hydroxide. A
crude product was co-distilled with ethylene glycol (20 ml) under
reduced pressure and recrystallized from benzene-hexane. The
following compounds were obtained.

2-Acetonyl-4,4-dimethyl-2-oxazoline (1 (Me)):"  Yield 71%.
Mp 125—127 °C. IR (KBr) 3259, 2980, 1630, 1558, 1389, 1313,
1207, 1163, 1030, 717, 690 cm™"; "HNMR (enamine/imine ratio=
1/0.09), an enamine isomer 6 =1.40 (6H, s), 2.02 (3H, s), 4.08 (2H,
s), 4.87 (1H, s), 8.5—10 (1H, broad), an imine isomer d=1.30 (6H,
s), 2.25 (3H, s), 3.38 (2H, s), 3.99 (2H, s); *C NMR an enamine
isomer 4=26.9 (q), 28.6 (q), 58.2 (s), 76.7 (d), 78.6 (t), 168.2 (s),
194.0 (s); an imine isomer d=28.1 (q), 29.4 (q), 43.5 (1), 67.3 (s),
79.4 (), 159.7 (s), 201.4 (s). Found: C, 62.15; H, 8.54; N, 9.16%.
Calcd for CsHy3NOq: C, 61.91; H, 8.44; N, 9.03%.

1 (Et): Yield 56%. Mp 95—98 °C (colorless prisms from
hexane); IR (Nujol®) 3260, 1630, 1554, 1495, 1320, 1297, 1204,
1172, 1160, 1015, 972, 730, 690 cm™"; "HNMR (enamine/imine
ratio=1/0.13), an enamine isomer 6=1.10 (3H, t, J=7.6 Hz), 1.40
(6H, s), 2.27 (2H, q, J=7.6 Hz), 4.08 (2H, s), 4.88 (1H, s), 7.8—9.9
(1H, broad), an imine isomer 6=1.17 (3H, t, J=7.3 Hz), 1.30 (6H,
s), 2.56 (2H, q, J=7.3 Hz), 3.38 (2H, ), 3.98 (2H, s5); *CNMR an
enamine isomer d=10.2 (q), 27.0 (q), 34.7 (1), 58.3 (s), 75.6 (d),
78.7 (1), 168.5 (s), 198.1 (s); an imine isomer 8§ =7.5 (q), 28.3 (q),
35.6 (1), 42.5 (t), 67.4 (s), 79.5 (1), 160.0 (s), 204.3 (s). Found: C,
63.76; H, 8.92; N, 8.15%. Calcd for CoH;sNO,: C, 63.88; H, 8.93;
N, 8.28%.

1 @-Pr):  Yield 31%. Mp 96—97.5 °C (colorless prisms from
hexane); IR (Nuj01®) 3275, 1632, 1550, 1486, 1309, 1210, 1173,
1008, 995,979,771 cm™!; '"HNMR (enamine/imine ratio=1 /0.09),
an enamine isomer 6 =1.09 (6H, d, J=6.8 Hz), 1.39 (6H, s), 2.44
(1H, septet, J=6.8 Hz), 4.08 (2H, s), 4.89 (1H, s), 9—10 (1H,
broad), an imine isomer 6=1.14 (6H, d, J=6.9 Hz), 1.30 (6H, s),
2.74 (1H, septet, J=6.9 Hz), 3.44 (2H, s), 3.97 (2H, s); "CNMR
an enamine isomer 6 =19.7 (q), 26.9 (q), 39.3 (d), 58.1 (s), 74.2
(d), 78.5 (1), 168.7 (s), 201.3 (s); an imine isomer 6=17.9 (q), 28.1
(q), 40.4 (1), 40.5 (d), 67.2 (s), 79.3 (1), 159.9 (s), 207.2 (s). Found:
C, 65.62; H, 9.39; N, 7.78%. Calcd for C10H;7NO,: C, 65.54; H,
9.53; N, 7.63%.

1(Bu): Yield 64%. Mp 64—66 °C (colorless prisms from hex-
ane); IR (Nujol®) 3260, 1630, 1550, 1488, 1320, 1212, 1202, 1170,
1159, 1160, 1012, 976, 733, 694 cm™'; "THNMR (enamine/imine
ratio=1/0.12), an enamine isomer 6=0.91 (3H, t, J=7.5 Hz), 1.34
(2H, sextet, J=7.5 Hz), 1.39 (6H, s), 1.57 (2H, quintet, J=7.6 Hz),
2.25 (2H, t, J=7.6 Hz), 4.07 (2H, s), 4.88 (1H, s), 7.8—9.5 (1H,
broad); an imine isomer 6=0.91 (3H, t, J=7.5 Hz), 1.30 (6H, s),
1.34 (2H, sextet, J=7.5 Hz), 1.57 (2H, quintet, J=7.6 Hz), 2.52
(2H, t, J=7.6 Hz), 3.37 (2H, s), 3.98 (1H, s); *C NMR an enamine
isomer 6=14.0 (q), 22.6 (1), 27.1 (q), 28.4 (1), 41.7 (1), 58.3 (s),
76.3 (d), 78.7 (t), 168.5 (s), 197.7 (s); an imine isomer 6=13.8
(@, 22.2 (1), 25.6 (1), 28.3 (q), 42.1 (1), 42.8 (), 67.4 (s), 79.5 (v),
160.1 (s), 203.9 (s). Found: C, 66.96; H, 9.89; N, 7.10%. Calcd
for C11H19NO»: C, 66.97; H, 9.71; N, 7.10%.

Addition of 1 with 2 under Condition A. Sodium ethoxide
(1.20 mmol in 2.4 ml of ethanol) was added to a solution of 1 (Me)
(0.16 g, 1.03 mmol) in ethanol (4.6 ml) and the solution was stirred
for 5 min. A solution of diphenylpropynone (0.25 g, 1.21 mmol) in
ethanol (3 ml) was added to the mixture with stirring. The solution
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turned to deep red. After 5 h, water (50 ml) and toluene (50 ml)
were added to the mixture. The yellow organic layer was washed
with brine and dried over sodium sulfate. Crude products were
separated by silica gel column chromatography. The first toluene
eluate gave 48 mg (14%) of 2-(2-hydroxy-4,6-diphenylphenyl)-4,4-
dimethyl-2-oxazoline (7 (H, Ph, Ph)). Mp 139—141 °C (colorless
needles from toluene—hexane); IR (KBr) 3056, 2966, 1616, 1558,
1396, 1356, 1211, 1086, 1051, 762, 700 cm™'; '"HNMR 6=1.35
(6H, s), 3.73 (2H, s), 7.02 (1H, d, J=1.8 Hz), 7.28 (1H, d, J=1.8
Hz), 7.32—7.45 (8H, m), 7.63—7.65 (2H, m), 12.97 (1H, broad
s); BCNMR 8=28.3 (q), 65.9 (s), 78.1 (t), 108.2 (s), 114.2 (d),
120.9 (d), 126.9 (d), 127.2 (d), 127.4 (d), 128.1 (d), 128.6 (d), 128.8
(d), 139.9 (s), 142.6 (s), 143.8 (s), 144.5 (s), 160.9 (s), 164.6 (s).
Found: C, 80.72; H, 6.22; N, 4.04%. Calcd for C,3H;NO,: C,
80.44; H, 6.16; N, 4.08%. The second toluene eluate gave 0.10 g
of a pale yellow oil, which was identified as an ethanol adduct of
the acetylene based on the 'HNMR spectrum. The third toluene
eluate was 58 mg (16%) of the dihydropyridone derivative 5 (Me,
Ph, Ph). Mp 76—78 °C (colorless needles from hexane); IR (KBr)
3059, 2970, 2875, 1705, 1647, 1595, 1446, 1408, 1277, 1194, 1045,
1028, 1012, 761,702 cm™'; "THNMR 6=1.54 (3H, 5), 1.67 3H, 5),
2.10 (34, s), 3.05 (1H, d, J=16.0 Hz), 3.37 (1H, d, J=8.8 Hz), 3.47
(1H, d, J=16.0 Hz), 3.80 (1H, d, J=8.8 Hz), 6.92~—6.94 (2H, m),
7.23—7.51 (8H, m); *CNMR 6=23.1 (¢), 25.2 (¢), 31.6 (q), 44.8
(1), 61.2 (s), 76.7 (1), 95.1 (s), 126.2 (d), 126.7 (d), 128.4 (d), 128.6
(d), 128.7 (d), 129.2 (d), 136.0 (s), 137.5 (s), 140.4 (s), 142.9 (s),
160.9 (s), 202.0 (s). Found: C, 76.62; H, 6.33; N, 3.75%. .Calcd
for C»3Hy3NO;3: C, 76.43; H, 6.41; N, 3.88%. In the deuteriochlo-
roform solution of 5 (Me, Ph, Ph), 6 (Me, Ph, Ph) was observed
as a minor tautomer: d=1.36 (3H, s), 1.46 (3H, s), 1.61 (3H, s),
3.46 (1H, d, J=8.7 Hz), 3.74 (1H, d, J=8.7 Hz), 5.68 (1H, s), 7.14
(5H, m), 7.28 (5H, m), 14.97 (1H, s). A toluene—ethyl acetate (4: 1)
eluate gave 34 mg (0.22 mmol) of the recovered substrate 1. A
toluene—ethyl acetate (1 : 1) eluate gave 148 mg (41%) of 3-acetyl-
1-(2-hydroxy-1,1-dimethylethyl)-4,6-diphenyl-2-pyridone (4 (Me,
Ph, Ph)). Mp 81.5—82 °C (colorless needles from toluene-hex-
ane); IR (XBr) 3385 (br), 1699, 1635, 1539, 1489, 1363, 1072, 785,
768, 702, 679 cm~'; 'THNMR 6=1.37 (6H, s), 2.33 (3H, s), 3.87
(2H,d, J=5.6 Hz), 5.12 (1H, t, J=5.6 Hz), 6.18 (1H, ), 7.34—7 .44
(10H, m); BCNMR 6=28.1 (q), 31.7 (@), 70.5 (s), 72.0 (t), 114.9
(d), 128.0 (1), 128.1 (d), 128.5 (d), 128.8 (d), 129.1 (d), 129.3 (d),
130.3 (s), 136.5 (s), 139.5 (s), 147.8 (s), 150.8 (s), 166.2 (s), 202.4
(s). Found: C, 76.70; H, 6.68; N, 3.92%. Calcd for C3H23NOs:
C,76.43; H, 6.41; N, 3.88%.

Similarly following compounds were identified.

3 (2-furyl, +-Bu, Ph): Mp 145—146 °C (yellow needles
from chloroform-hexane); IR (KBr) 3238, 3111, 2970, 1674, 1610,
1583, 1566, 1520, 1477, 1354, 1068, 1014, 985, 881, 791, 700
em™!; 'THNMR 6=1.12 (9H, s), 1.44 (3H, s), 1.51 (3H, s), 3.99
(1H, d, J=8.2 Hz), 4.07 (1H, d, J=8.2 Hz), 6.19 (1H, dd, /=34
and 1.6 Hz), 6.71 (1H, d, J=3.4 Hz), 6.96 (1H, s), 7.22 (1H, d,
J=1.6 Hz), 7.26—7.32 (3H, m), 7.54—7.56 (2H, m), 10.63 (1H,
br); BCNMR 8=26.7 (q), 27.0 (q), 27.1 (q), 44.0 (s), 58.9 (s),
78.8 (1), 88.7 (d), 110.9 (d), 114.1 (d), 122.5 (d), 127.6 (d), 128.3
(d), 128.8 (d), 142.7 (s), 143.3 (d), 148.0 (s), 153.4 (s), 168.3 (s),
176.5 (s), 204.0 (s). Found: C, 72.99; H, 6.89; N, 3.58%. Calcd
for C24H27NO4: C, 73.26; H, 6.92; N, 3.56%. .

3 (Ph,Ph, H): Mp 167—168 °C (yellow needles from chlo-
roform-hexane); IR (KBr) 3219, 3080, 3061, 2974, 2933, 1647,
1616, 1541, 1362, 1315, 1217, 1203, 1043, 1022, 978, 770, 700
cm™'; "HNMR 6=1.54 (6H, s), 4.45 (2H, s), 7.01 (1H, d, J=15.4
Hz), 7.36—7.49 (8H, m), 7.81—7.83 (2H, m), 7.87 (1H, d, J=15.4
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Hz), 11.17 (1H, broad); 3CNMR 8=27.3 (g), 58.9 (s), 80.2 (1),
91.8 (s), 114.1 (d), 128.01 (d), 128.09 (d), 128.16 (d), 128.23 (d),
130.0 (d), 131.5 (d), 139.6 (s), 140.9 (s), 143.0 (d), 169.9 (s), 190.7
(8), 194.9 (s). Found: C, 75.96; H, 6.18; N, 3.78%. Calcd for
C»H,1NOs: C, 76.06; H, 6.09; N, 4.03%.

3(Ph,Me, H): Mp 146.5—148.5 °C (pale red needles from tol-
uene-hexane); IR (KBr) 3207, 2978, 1670, 1614, 1543, 1437, 1356,
1300, 1176, 1107, 974, 962, 700 cm™'; "THNMR 6=1.50 (6H, s),
2.04 (3H, s), 438 (2H, ), 6.35 (1H, d, J=16.1 Hz), 7.43—7.48
(5H, m), 7.48 (1H, d, J=16.1 Hz), 11.14 (1H, broad s); *C NMR
0=26.2 (q), 27.1 (q), 58.7 (5), 80.1 (t), 90.4 (s), 119.6 (d), 127.9
(d), 128.0 (d), 129.9 (d), 140.7 (s), 142.0 (d), 169.6 (s), 194.1 (s),
198.7 (s). Found: C,71.41; H, 6.68; N, 4.89%; m/z 285.1348 (M™").
Caled for C17H10NOs: C, 71.56; H, 6.71; N, 4.91%:; M, 285.1365.

4 (Ph, Ph, Ph): Mp 148—149 °C (pale yellow prisms from
toluene—hexane); IR (KBr) 3466 (broad), 3064, 2987, 1682, 1620,
1537, 1491, 1365, 1261, 1155, 1063, 968, 764, 702 cm™'; '"HNMR
8=1.37 (6H, s), 3.86 (2H, d, J=5.7 Hz), 4.92 (1H, t, J=5.7 Hz),
6.29 (1H, s), 7.23—7.52 (13H, m), 7.87—7.89 (2H, m); >*CNMR
6=28.0(q), 70.3 (s), 71.7 (1), 114.9 (d), 128.0 (d), 128.1 (d), 128.2
(s), 128.5 (d), 128.6 (dx2), 129.06 (d), 129.14 (d), 129.16 (d),
133.4 (d), 136.2 (s), 137.1 (s), 139.7 (s), 148.9 (s), 151.0 (s), 166.5
(s), 195.1 (s). Found: C, 79.40; H, 6.02; N, 3.05%. Calcd for
CasHasNOs: C, 79.41; H, 5.95; N, 3.31%.

4 (Ph, Ph,Bu): Mp 125—125.5 °C (pale yellow needles from
toluene—hexane); IR (KBr) 3464, 2956, 1668, 1624, 1576, 1549,
1446, 1267, 1055, 949, 704 cm™!; 'THNMR 6=0.82 (3H, t, J=7.3
Hz), 1.26 (2H, m), 1.50 (2H, m), 2.34 (2H, t, J=7.9 Hz), 3.80 (2H,
d, J=4.3 Hz), 5.02 (1H, t, J=4.3 Hz), 6.08 (1H, s), 7.43 (5H, s),
7.47 (2H, t, J=7.5 Hz), 7.59 (1H, t, J=7.4 Hz), 7.92 (2H, d, J=7.4
Hz); B*CNMR 6=13.7 (q), 22.7 (t), 28.0 (q), 31.5 (1), 32.1 (), 70.1
(s), 71.9 (t), 115.2 (d), 128.1 (d), 128.5 (d), 128.7 (d), 128.9 (d),
129.1 (d), 133.6 (d), 137.2 (s), 139.8 (s), 150.7 (s), 151.9 (s), 166.5
(s), 195.6 (s). Found: C, 77.16; H, 7.48; N, 3.30%. Calcd for
CasH2oNOs: C, 77.39; H, 7.24; N, 3.47%.

5 (Ph,Ph,Ph): Mp 188—189 °C (colorless needles from tolu-
ene~hexane); IR (KBr) 2980, 1672, 1647, 1621, 1597, 1498, 1408,
1275, 1240, 1012, 783, 770, 696, 667 cm ™ !; 'HNMR 6=1.53 (3H,
s), 1.66 (3H, s), 3.24 (1H, d, J=15.5 Hz), 3.37 (1H, d, J=8.6 Hz),
3.54 (1H, d, J=15.5 Hz), 3.77 (1H, d, J=8.6 Hz), 6.9—7.8 (15H,
m); BCNMR 8=23.1(q), 25.4 (q), 44.9 (), 61.4 (s), 76.7 (), 95.3
(s), 126.6 (d), 127.0 (d), 128.3 (d), 128.41 (d), 128.44 (d), 128.9
(d), 129.0 (d), 129.3 (d), 133.2 (d), 133.6 (s), 136.7 (s), 137.4 (s),
140.7 (s), 144.0 (s), 161.1 (s), 195.0 (s). Found: C, 79.46; H, 5.87;
N, 3.30%. Calcd for CsHysNOs: C, 79.41; H, 5.95; N, 3.31%.

5 (+-Bu, Ph, Ph): Mp 118.5—119 °C (colorless needles from
hexane); IR (KBr) 3064, 2974, 1697, 1645, 1448, 1398, 1277,
1045, 1012, 771, 762, 708 cm™'; 'HNMR 6=0.82 (9H, s), 1.57
(3H, s), 1.66 (3H, s), 3.14 (1H, d, J=16.2 Hz), 3.36 (1H, d, J=8.8
Hz), 3.39 (1H, d, J=16.2 Hz), 3.78 (1H, d, J=8.8 Hz), 6.93—6.95
(2H, m), 7.21—7.27 (3H, m), 7.37—7.44 (3H, m), 7.56—7.58 (2H,
m); PCNMR 6=23.1 (q), 25.3 (q), 26.7 (q), 44.8 (s), 44.9 (1),
61.3 (s), 76.5 (©), 95.1 (s), 126.5 (d), 127.6 (d), 128.3 (d), 128.4
(d), 128.8 (d), 128.9 (d), 135.6 (s), 138.3 (s), 140.5 (s), 141.2 (s),
161.3 (s), 212.0 (s). Found: C, 77.30; H, 7.30; N, 3.60%. Calcd
for CasHaoNOs: C, 77.39; H, 7.24; N, 3.47%.

5 (-Bu, 2-furyl, Ph):  Mp 207—208.5 °C (colorless needles
from hexane); IR (KBr) 3143, 3122, 2972, 1697, 1637, 1396, 1284,
1043, 1012, 768, 758, 700 cm™!; 'HNMR 6=0.73 (9H, s), 1.62
(3H, s), 1.71 (3H, s), 3.09 (1H, d, J=16.5 Hz), 3.59 (1H, d, J=16.5
Hz), 3.70 (1H, d, J=8.8 Hz), 3.86 (1H, d, J=8.8 Hz), 6.42 (1H,
dd, J=3.3 and 1.9 Hz), 6.51 (1H, d, J=3.3 Hz), 7.16—7.19 (2H,
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m), 7.28—7.36 (3H, m), 7.51 (1H, d, J=1.9 Hz); *CNMR §=23.4
(@), 25.3 (q), 26.3 (q), 41.4 (t), 44.9 (s), 61.2 (8), 76.7 (t), 90.8 (s),
110.3 (d), 110.4 (d), 128.3 (d), 128.4 (d), 129.0 (d), 135.3 (s), 138.0
(s), 142.1 (s), 143.3 (d), 152.0 (s), 160.7 (s), 210.5 (s). Found: C,
73.54; H,7.00; N, 3.72%. Calcd for Co4H27NO4: C, 73.26; H, 6.92;
N, 3.56%.

5 (Ph, Ph, Bu): Obtained in a mixture with recovered 1 (Ph).
'HNMR (60 MHz) §=0.53 (3H, t, J=8.0 Hz), 1.4 (4H, m), 1.45
(3H, s), 1.57 (3H, s), 1.83 (2H, t, J=8.0 Hz), 2.84 (1H, d, J=14.0
Hz), 3.03 (1H, d, /=14.0 Hz), 3.30 (1H, d, /=9.0 Hz), 3.70 (1H, d,
J=9.0 Hz), 7.2—7.4 (8H, m), 7.7—7.9 (2H, m).

6 (Ph, Ph, H): Mp 166—167.5 °C (colorless needles from
toluene—hexane); IR (KBr) 3066, 2997, 2881, 1637, 1591, 1560,
1431, 1340, 1014, 960, 916, 766, 698 cm™'; 'THNMR 6=1.47 (3H,
s), 1.67 (3H, s), 3.55 (1H, d, J=8.7 Hz), 3.84 (1H, d, J=8.7 Hz),
5.63 (1H, d, J=9.9 Hz), 6.22 (1H, d, J=9.9 Hz), 7.3—7.5 (10H,
m), 15.38 (1H, s); CNMR 8=24.6 (q), 25.1 (q), 61.7 (s), 76.9
1), 96.0 (s), 99.8 (s), 119.8 (d), 122.1 (d), 124.4 (d), 128.17 (d),
128.21 (d), 128.9 (d), 129.1 (d), 130.5 (d), 134.3 (s), 143.0 (s),
168.4 (s), 171.2 (s). Found: C, 76.08; H, 6.14; N, 3.96%. Calcd
for C,H21NO;3: C, 76.06; H, 6.09; N, 4.03%. 5 (Ph, Ph, H) was
found as a minor tautomer in the deuteriochloroform solution of 6
(Ph, Ph, H): 'THNMR 6=1.55 (3H, s), 1.63 (3H, s), 3.06 (1H, dd,
J=17.2 and 6.5 Hz), 3.13 (1H, dd, J=17.2 and 2.4 Hz), 3.34 (1H,
d, J=8.9 Hz), 3.77 (1H, d, J=8.9 Hz), 6.54 (1H, dd, J=6.5 and 2.4
Hz), 7.3-—7.6 (8H, m), 7.8—7.9 (2H, m).

7 (Me, Ph, Ph):  Mp 153—154.5 °C (colorless prisms from
hexane); IR (KBr) 3028, 2980, 1618, 1396, 1367, 1196, 1140, 1120,
1007, 976,878,779, 704 cm™'; '"HNMR 6=1.35 (6H, s), 2.25 (3H,
s), 3.73 (2H, s), 6.73 (1H, s), 7.29—7.42 (10H, m), 13.25 (1H, br);
BCNMR 6=13.5 (q), 28.3 (q), 65.8 (s), 78.1 (1), 107.3 (s), 122.6
(s), 123.2 (d), 126.7 (d), 127.2 (d), 127.4 (d), 128.1 (d), 128.6 (d),
129.1 (d), 140.1 (s), 141.2 (s), 142.6 (s), 145.4 (s), 159.1 (s), 165.1
(s). Found: C, 80.41; H, 6.44; N, 3.85%. Calcd for Co4Hy3NQO;:
C, 80.64; H, 6.49; N, 3.92%.

7 (Pr, Ph, Ph): Mp 150—151 °C (colorless prisms from hex-
ane); IR (KBr) 3027, 2962, 1618, 1402, 1304, 1147, 1124, 766, 704
cm™!; 'THNMR 6=0.85 (3H, t, J=7.3 Hz), 1.35 (6H, s), 1.60 (2H,
m), 2.62 (2H, m), 3.73 (2H, s), 6.68 (1H, s), 7.24—7.40 (10H, m),
13.1 (1H, broad); *CNMR §=14.5 (q), 22.9 (1), 28.3 (q), 29.6 (1),
65.9 (s), 78.1 (1), 107.7 (s), 123.4 (d), 126.7 (d), 127.0 (d), 127.37
(d), 127.42 (s), 127.9 (s), 128.6 (d), 128.9 (d), 140.1 (s), 141.5 (s),
142.6 (s), 145.6 (s), 159.0 (s), 165.1 (s). Found: C, 80.91; H, 7.16;
N, 3.60%. Calcd for Co6H27NO;: C, 81.01; H, 7.06; N, 3.63%.

Addition of 1 with 2 under Condition B. To a solution of 1
(Me) (0.16 g, 1.03 mmol) and sodium ethoxide (0.10 mmol) in eth-
anol (4 ml), a solution of diphenylpropynone (0.25 g, 1.21 mmol)
in ethanol (4 ml) was added slowly (2 min) to the mixture. The
solution turned to yellow-brown and was allowed to stand at 0 °C
for 2 d. Red precipitates were separated and washed with ethanol,
and then hexane, to give 0.20 g (0.55 mmol) of pure 3 (Me, Ph,).
To the filtrate, water (50 ml) and benzene (50 ml) was added and
the organic layer was washed with brine to give 0.22 g of brown oil,
which was treated by silica gel column chromatography. The first
benzene eluate gave 0.13 g of ethanol-adduct of the acetylene. The
second chloroform eluate gave 0.07 g (0.45 mmol) of the recovered
substrate. The conversion of the substrate was 56%, and yield of the
product 3 (Me, Ph, Ph) was 95%. Orange prisms; mp 177.5—179.5
°C; IR (KBr) 3226, 2978, 1645, 1616, 1539, 1435, 1363, 1219,
1051, 1012, 972, 768, 698 cm™"'; '"HNMR §=1.34 (3H, s), 1.37
(3H, s), 1.78 (3H, s), 3.92 (2H, s), 7.09 (1H, s), 7.36—7.45 (5H,
m), 7.49 (14, tt, J=7.3 and 1.4 Hz), 7.57—7.59 (2H, m), 7.89—
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7.91 (2H, m), 10.30 (1H, broad s); *CNMR 8=27.1 (q), 27.4 (),
58.8 (s), 78.7 (1), 90.6 (s), 124.4 (d), 127.6 (d), 128.2 (d), 128.3
(d), 128.6 (d), 129.2 (d), 132.1 (d), 139.4 (s), 142.4 (s), 149.4 (s),
167.0 (s), 192.2 (s), 193.3 (s). Found: C, 76.55; H, 6.42; N, 4.08%.
Caled for C3H23NOs: C, 76.43; H, 6.41; N, 3.88%.

Addition of 1 with 2 under Condition C. A mixture of 2 (Et)
(0.34 g, 2.0 mmol), diphenylpropynone (0.46 g, 2.2 mmol), and
granules of lithium hydride (20.2 mg, 2.54 mmol) in acetonitrile
(20 ml) was stirred at r.t. for 7 h. After the usual work up, crude
products was purified by column chromatography. The first tolu-
ene eluate gave the recovered acetylene (51 mg), and the second
toluene eluate gave 50 mg (10%) of a rearranged isomer 13, which
was tentatively assigned as 5-benzoyl-6-ethyl-9,9-dimethyl-4-phen-
yl-7-0xa- 1-azabicyclo[4.3.0Jnon-4-en-2-one:?> Mp 158—159 °C
(colorless needles from toluene—hexane); IR (KBr) 3064, 2970,
1653, 1595, 1416, 1396, 1311, 1271, 1063, 768, 743, 708, cm™!;
'"HNMR (60 MHz) 6=1.12 (3H, t, J=7.2 Hz), 1.65 (6H, s), 2.1—
2.4 (2H, m), 3.43 (2H, s), 3.82 (1H, d, J/=9.0Hz), 3.88 (1H, d, /=9.0
Hz), 6.9—7.3 (3H, m), 7.10 (5H, s), 7.5—7.7 (2H, m); *CNMR
6=8.7 (q), 25.1 (q), 25.2 (q), 32.4 (1), 41.1 (t), 60.8 (s), 77.7 (1),
98.7 (s), 128.1 (d), 128.2 (d), 128.5 (d), 128.8 (d), 129.3 (d), 133.0
(d), 135.1 (s), 137.1 (s), 137.3 (s), 137.7 (s), 165.9 (s), 196.3 (s).
Found: C, 76.51; H, 6.70; N, 3.78%. Calcd for Co4HysNO3: C,
76.77; H, 6.71; N, 3.73%. An eluate of toluene—ethyl acetate (5: 1)
gave 110 mg (0.66 mmol) of recovered substrate 1 (Et). The next
toluene—ethyl acetate (5 : 1) eluate gave 265 mg (53%) of 4 (Et, Ph,
Ph). Mp 108—110 °C (colorless needles from toluene—hexane);
IR (KBr) 3464, 2939, 1703, 1618, 1566, 1535, 1489, 1363, 1066,
773, 698 cm™'; 'HNMR 8=1.01 (3H, t, J=7.2 Hz), 1.37 (6H,
s), 2.53 (2H, q, J=7.2 Hz), 3.86 (2H, d, J=5.6 Hz), 5.16 (1H, t,
J=5.6 Hz), 6.18 (1H, d, J=0.7 Hz), 7.35—7.42 (5H, m), 7.42 (5H,
s); P"CNMR 6=17.7 (q), 28.0 (q), 37.4 (1), 70.5 (s), 72.0 (1), 114.8
(d), 128.0 (d), 128.1 (d), 128.5 (d), 128.7 (d), 129.1 (d), 129.3 (d),
130.5 (s), 136.4 (s), 139.6 (s), 147.2 (s), 150.6 (s), 166.2 (s), 205.6
(s). Found: C, 76.54; H, 6.76; N, 3.74%. Calcd for C24H25NOs:
C,76.77; H, 6.71; N, 3.70%.

Addition of 1 with 2 under Condition D. In a flask was
placed sodium hydride (60% in mineral oil, 0.09 g, 2.25 mmol),
which was rinsed twice with toluene. A solution of 1 (i-Pr) (0.37
g, 2.02 mmol) in toluene (4 ml) was added to the flask and stirred
for a few minutes in order to complete a metalation reaction. Iso-
propyl alcohol (1.82 g, 30.3 mmol) and then a solution of 2 (Ph,)
(0.52 g, 2.52 mmol) in toluene (4 ml) were added to the flask with
stirring. The color of the solution turned pale yellow to red-brown
immediately. After the solution was stirred for 2.5 hatr.t. (17 °C),
cold water (150 ml) and toluene (50 ml) were added. The organic
layer was washed with brine and dried over sodium sulfate. A
crude red oil was purified by column chromatography. The first
toluene eluate was 0.11 g of the recovered acetylene. The second
toluene—dichloromethane (4 : 1) gave 0.18 g (0.46 mmol) of 3 (i-Pr,
Phy). "HNMR (60 MHz) 6=0.68 (3H, d, J=8.0 Hz), 0.91 (3H, d,
J=8.0 Hz), 1.33 (6H, s), 2.53 (1H, septet, J=8.0 Hz), 3.83 (2H, s),
7.11 (1H, s), 7.2—7.7 (8H, m), 7.8—8.0 (2H, m), 10.50 (1H, broad
s). The compound was completely converted to 4 (i-Pr, Phy) during
recrystallization from toluene-hexane. 4 (i-Pr, Phy): Mp 138—140
°C (colorless needles); IR (KBr) 3454, 3055, 3030, 2966, 1697,
1628, 1578, 1572, 1533, 1489, 1392, 1059, 993, 762, 702 cm™';
'"HNMR 6=0.97 (6H, d, /=7.0 Hz), 1.37 (6H, s), 2.55 (1H, septet,
J=7.0 Hz), 3.86 (2H, d, J=5.6 Hz), 5.19 (1H, t, J=5.6 Hz), 6.17
(1H, s), 7.38 (5H, s), 7.42 (5H, s); *CNMR 6=17.7 (q), 28.0 (q),
41.7 (d), 70.4 (s), 72.0 (t), 114.9 (d), 128.0 (d), 128.2 (d), 128.5
(d), 128.7 (d), 129.0 (d), 129.3 (d), 130.1 (s), 136.7 (s), 139.7 (s),
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147.3 (s), 150.6 (s), 166.3 (s), 208.4 (s). Found: C, 77.38; H, 7.09;
N, 3.56%. Calcd for CsH»7NOs: C, 77.09; H, 6.99; N, 3.60%.
The third toluene—ethyl acetate (20: 1—1: 1) eluate gave 0.46 g of
a mixture (82: 18 in molar ratio by 'THNMR) of 4 (i-Pr, Phy) and
14 (i-Pr, Phy), which was tentatively assigned as 1-(2-hydroxy-1,1-
dimethylethyl)-S—is0butyryl-4,6-diphenyl—2—pyridone.22) Spectra of
14 (i-Pr, Phy): '"HNMR 8=0.25 (6H, d, J=6.9 Hz), 1.31 (6H, s),
1.65 (1H, septet, J=6.9 Hz), 3.77 (2H, d, J=5.1 Hz), 5.65 (1H, t,
J=5.1Hz), 6.61 (1H, s), 7.34—7.43 (10H, m).

Addition of 1 with 2 under Condition E. A solution of
sodium salt of 1 (Ph) (1 mmol), 4,4-dimethyl-1-phenyl-1-pentyn-3-
one (1.5 mmol) in ethanol (10 ml) was refluxed for 1 h. After the
usual work up, the mixture was treated by chromatography. The
first toluene eluate was an ethanol adduct of the acetylene. The
second eluate (toluene—chloroform 5: 1-—2: 1) gave a mixture of 1
(Ph) (0.32 mmol) and 4,4-dimethyl-2-(5,5-dimethyl-4-oxo-2-phen-
yl-1-hexenyl)-2-oxazoline (a deacylated product 9’, 0.47 mmol).
The structure of the latter compound was identified by comparing
it with the "H NMR spectrum of an authentic sample (vide infra).
The third eluate (toluene—cthyl acetate 20: 1—10: 1) gave 3 (Ph, #-
Bu, Ph) (81 mg, 29%). Yellow needles from toluene-hexane; mp
159.5—160.5 °C; IR (KBr) 3228, 2966, 1672, 1614, 1578, 1529,
1431, 1356, 1070, 978, 760, 696 cm™'; "THNMR 6=1.01 (9H, s),
1.46 (3H, s), 1.52 (3H, s), 3.98 (1H, d, /=8.2 Hz), 4.05 (1H, d,
J=8.2 Hz), 6.59 (1H, s), 7.04 2H, t, J=7.3 Hz), 7.21 (1H, t, J=7.3
Hz), 7.18—7.24 (3H, m), 7.25—7.26 (2H, m), 7.33—7.38 (2H, m),
10.59 (1H, broad s); >*CNMR 6=26.5 (q), 27.0 (g), 27.2 (q), 43.8
(s), 58.9 (s), 78.9 (1), 90.6 (s), 120.8 (d), 127.1 (d), 127.5 (d), 127.9
(d), 128.0 (d), 128.6 (d), 128.8 (d), 142.1 (s), 143.5 (s), 150.4 (s),
168.1 (s), 191.6 (s), 203.7 (s). Found: C, 76.71; H, 7.23; N, 3.59%.
Calcd for C6H29NOs - 0.25 H,O: C, 76.54; H, 7.29; N, 3.43%.

Conversion of 3 to 4 by Silica Gel. The linecar Michael
adduct, 3 Me, Phy) (0.18 g, 0.50 mmol) was dissolved in 2 ml of
chloroform, adsorbed on silica gel column and allowed to stand at
r.t. for 12 h. The first benzene eluate gave 10 mg (0.03 mmol, 6%)
of 5 (Me, Phy). The second eluate (benzene—ethyl acetate 1:1)
gave 0.15 g (0.42 mmol, 84%) of 4 (Me, Phy).

Conversion of 3 to 5 by Ammonia. The linear Michael
adduct, 3 (Me, Phy) (0.18 g, 0.50 mmol) was dissolved in 5 ml
of 0.5 mol dm ™3 ethanolic ammonia solution and refluxed for 6 h.
Water (40 ml) was added to the mixture and products were extracted
with toluene. The organic layer was washed with brine and dried
over sodium sulfate. Removal of the solvent gave 0.18 g of pale
yellow oil, which was a mixture (92 : 8) of 5 (Me, Ph;) and 6 (Me,
Phy).

Conversion of 3 to Salicylic Acid Derivative 7. A mixture
of 0.18 g (0.50 mmol) of 3 (Me, Phy) and 0.5 mmol of sodium
ethoxide in 10 ml of ethanol was refluxed for 5 h. After cooling the
mixture, 40 ml of water was added and products were extracted with
toluene. The products were separated by column chromatography.
The first toluene eluate gave 0.10 g (60%) of 2-(2-hydroxy-4,6-
diphenylphenyl)-4,4-dimethyl-2-oxazoline 7 (H, Ph,). The second
ethyl acetate eluate gave 0.06 g (40%) of the deacylated product 9
(Phy) (vide infra).

Conversion of 4 to 5 by NaOEt. A solution of 0.43 g (1 mmol)
of 4 (Ph3) and 0.15 mmol of sodium ethoxide in 40 ml of ethanol
was allowed to stand at r.t. for 1 h. To the yellow solution 60 ml
of water and 60 ml of toluene were added. The organic layer was
washed with brine and dried over sodium sulfate. After removal
of the solvent in vacuo, 0.43 g of pure 5 (Phs) was obtained as
colorless crystals. ‘

Deacylation of 4 to 9. A solution of 107 mg (0.25 mmol)

Synthesis of 2-Pyridone from 2-Oxazoline

of 4 (Ph3) and 0.48 g (8.6 mmol) of potassium hydroxide in 5 ml
of ethanol was refluxed for 1 h. Cold water (50 ml) and toluene
(50 ml) were added to the solution. The organic layer was washed
with brine and dried over sodium sulfate. By removing the solvent
in vacuo, 78 mg (0.24 mmol, 96%) of 4,6-diphenyl-7-oxa-1-azabi-
cyclo[4.3.0]non-3(or 4)-en-2-one 9 (Ph,) was obtained. Colorless
needles (toluene-hexane); mp 186-—188 °C; IR (KBr) 3066, 3028,
2976, 2885, 1655, 1610, 1446, 1404, 1381, 1275, 1022, 874, 767,
717,705 cm™!; 'THNMR 6=1.55 (3H, s), 1.65 (3H, s), 3.27 (2H,
m), 3.36 (1H, d, J=8.7 Hz), 3.79 (1H, d, /=8.7 Hz), 6.27 (1H, d,
J=1.2Hz), 7.2—7.4 (8H, m), 7.4—7.5 (2H, m); >*CNMR 6=23.3
(q), 25.3 (q), 41.8 (1), 60.5 (s), 76.8 (), 95.9 (s), 121.8 (d), 125.9
(d), 126.3 (d), 128.2 (d), 128.4 (d), 128.7 (d), 129.4 (d), 137.3 (s),
141.2 (s), 145.4 (s), 163.2 (s). Found: C, 78.97; H, 6.60; N, 4.48%.
Calcd for C; HyNO;,: C, 78.97; H, 6.63; N, 4.39%.

Similarly, 9 (Ph, Bu) was obtained from 4 (Ph;, Bu) in 97% yield.
Colorless needles; mp 64—66 °C (toluene-hexane); IR (KBr) 3028,
2956, 2933, 1666, 1624, 1404, 1273, 1020, 1009, 854, 770, 706
em™'; THNMR 6=0.71 (3H, t, J=7.2 Hz), 0.94—1.22 (4H, m),
1.51 (3H, s), 1.59 (3H, s), 1.95 (2H, t, J=7.3 Hz), 2.64 (1H, d,
J=16.2 Hz), 2.91 (1H, dd, J=16.2 and 2.6 Hz), 3.29 (1H, d, J=8.8
Hz), 3.73 (1H, d, J=8.8 Hz), 5.72 (1H, d, J=2.6 Hz), 7.29—7.37
(5H, m); PCNMR 6=13.7 (q), 21.8 (1), 23.2 (q), 25.2 (q), 28.2
(1), 35.8 (1), 42.7 (t), 60.3 (s), 76.7 (1), 95.8 (s), 121.5 (d), 126.3
(d), 128.0 (d), 128.2 (d), 141.4 (s), 149.8 (s), 163.5 (s). Found:
C, 74.29; H, 8.42; N, 4.54%. Calcd for C19H,5NO; - 0.5H,0: C,
73.99; H, 8.50; N, 4.54%.

Similarly, 4,4-dimethyl-2-(5,5-dimethyl-4-oxo-2-phenyl-1-hex-
enyl)-2-oxazoline 9’ (¢-Bu, Ph) was obtained from the deacylation
of 3 (Ph, +-Bu, Ph) in 80% yield by refluxing the mixture for 3 h.
Colorless needles; mp 88—=89 °C (hexane); IR (KBr) 3056, 2970,
1701, 1635, 1358, 1309, 1147, 1065, 999, 974, 870, 766, 700 cm ™ *;
'"HNMR 6=1.23 (9H, s), 1.29 (6H, s), 3.91 (2H, s), 4.37 2H, s),
6.33 (1H, 5), 7.32 (5H, 5); *CNMR 6=26.9 (q), 28.4 (q), 41.2 (t),
44.4 (s), 67.1 (s), 78.2 (1), 117.2 (d), 126.2 (d), 128.3 (d), 128.5 (d),
142.1 (s), 146.9 (s), 161.2 (s), 211.7 (s). Found: C, 75.22; H, 8.46;
N, 4.72%. Calcd for Ci19HysNO, + 0.25H,0: C, 75.09; H, 8.46; N,
4.61%.

Dealkylation of 4 to 10. General Procedure: A solution of
4 (0.2 mmol) and concd hydrochloric acid (2 ml) in ethanol (10 ml)
was refluxed for 1 h. After the mixture was cooled, 50 ml of cold
water and 50 ml of chloroform were added. The organic layer was
washed with brine and dried over sodium sulfate and the solvent
was removed in vacuo to give NMR-pure 10.

10 (Ph3):'®  Mp 279—280 °C (colorless needles from chlo-
roform-hexane); IR (KBr) 3010, 2904, 1670, 1620, 1574, 1500,
1263, 966, 930, 920, 766, 760, 700, 687 cm™"'; 'HNMR 6=6.66
(14, s), 7.24—7.53 (11H, m), 7.66—7.68 (2H, m), 7.91—7.93 (2H,
m), 12.15 (1H, broad s); *CNMR 8=106.9 (d), 126.6 (d), 126.7
(s), 128.1 (d), 128.5 (d), 128.6 (d), 129.0 (d), 129.2 (d), 129.4 (d),
130.5 (d), 132.6 (s), 133.2 (d), 137.5 (s), 137.6 (s), 147.1 (s), 153.5
(s), 162.8 (s), 195.2 (s).

10 (Me, Phy):'®  Mp 249.5—251.5 °C (pale yellow prisms -
from chloroform—hexane); IR (KBr) 3255, 3122, 3066, 2922, 1689,
1618, 1578, 1529, 1346, 1216, 1045, 762, 706, 659, 579 cm™};
THNMR 6=2.41 (3H, 5), 6.61 (1H, 5), 7.35—7.56 (8H, m), 7.82—
7.87 (2H, m), 12.9 (1H, broad s); *CNMR §=31.8 (g), 107.8 (d),
127.0 (d), 127.9 (d), 128.7 (d+s), 129.0 (d), 129.2 (d), 130.7 (d),
132.8 (s), 138.3 (s), 147.8 (s), 153.5 (s), 163.1 (s), 202.0 (s).

10 (Et, Phy): - Mp 199—200 °C (colorless needles from chlo-
roform—hexane); IR (KBr) 2910, 2900—2700 (br), 1699, 1618,
1529, 1498, 1470, 1448, 1192, 964, 945, 843, 762, 702, 690 cm™";
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'HNMR 6=1.02 (3H, t, J=7.2 Hz), 2.66 (2H, q, J=7.2 Hz), 6.60
(1H, s), 7.36—7.49 (8H, m), 7.83—7.85 (2H, m), 13.15 (1H, broad
5); PCNMR 6=17.8 (g), 37.8 (1), 107.4 (d), 127.0 (d), 127.9 (d),
128.5 (s), 128.7 (d), 129.0 (d), 129.1 (d), 130.5 (d), 132.7 (s), 138.1
(s), 147.2 (s), 152.6 (s), 163.1 (s), 205.3 (s). Found: C, 78.99;
H, 5.52; N, 4.62%. Calcd for CooH;7NO,: C, 79.19; H, 5.65; N,
4.62%.

10 (i-Pr, Phz):  Mp 219—221 °C (colorless needles from chlo-
roform—hexane); IR (KBr) 3200, 2970, 2700, 1699, 1622, 1558,
1533, 1504, 1471, 984, 760, 694 cn™'; "THNMR & =0.96 (6H, d,
J=6.9 Hz), 2.81 (1H, septet, J=6.9 Hz), 6.59 (1H, s), 7.36—7.49
(8H, m), 7.82—7.84 (2H, m), 13.0 (1H, broad s); *CNMR 6=17.8
(q), 41.3 (d), 107.2 (d), 127.0 (d), 128.2 (d), 128.4 (s), 128.6 (d),
129.0 (d), 129.1 (d), 130.4 (d), 132.8 (s), 138.2 (s), 147.0 (s), 152.4
(8), 163.0 (s), 208.4 (s). Found: C,79.33; H, 6.03; N, 4.36%. Calcd
for C21Hi19NO;: C, 79.47; H, 6.03; N, 4.41%.

10 (#-Bu, Phy):  Mp 257—258 °C (colorless needles from chlo-
roform—hexane); IR (KBr) 2910, 3100—2600 (br), 1691, 1610,
1578, 1500, 972, 939, 781, 768, 754, 698, 579 cm™'; 'HNMR
6=0.90 (9H, s), 6.57 (1H, s), 7.39—7.49 (8H, m), 7.81—7.84 (2H,
m), 13.2 (1H, broad s); *CNMR §=27.0 (q), 45.0 (g), 106.8 (d),
126.9 (d), 128.6 (d), 128.8 (d), 129.0 (d), 129.1 (d), 129.6 (s), 130.2
(d), 132.9 (s), 138.4 (s), 146.2 (s), 149.9 (s), 163.0 (s), 213.2 (s).
Found: C, 79.73; H, 6.35; N, 4.08%. Calcd for C;;H2;1NO,: C,
79.73; H, 6.39; N, 4.23%.

10 (Phy, Bu):  Mp 209—210 °C (colorless needles from chlo-
roform—hexane); IR (KBr) 2960, 2929, 2900—2700 (br), 1670,
1628, 1578, 1500, 1477, 1448, 1311, 1261, 1215, 935, 785, 766,
712,694, 687 cm™!; "HNMR 6=0.82 (3H, t, J=7.3 Hz), 1.29 (2H,
sextet, J=7.4 Hz), 1.54 (2H, m), 2.46 (2H, t, J=7.9 Hz), 6.48 (1H,
s), 7.11—7.34 (3H, m), 7.45—7.59 (5H, m), 7.96—7.98 (2H, m),
12.82 (1H, broad s); >CNMR §=13.7 (q), 22.6 (t), 32.1 (1), 33.2
(t), 106.8 (d), 126.7 (d), 126.9 (s), 128.5 (d), 128.9 (d), 129.3 (d),
130.1 (d), 132.6 (s), 133.3 (s), 137.6 (s), 147.0 (s), 156.2 (s), 163.3
(s), 195.9 (s). Found: C, 79.43; H, 6.13; N, 4.05%. Calcd for
CuHpNO2: C, 79.73; H, 6.39; N, 4.23%.

10 (¢-Bu, 2-furyl, Ph): Mp 241—243 °C (colorless nee-
dles from chloroform—hexane); IR (KBr) 3130, 2970, 2900-—2700,
1693, 1618, 1560, 1533, 1473, 1348, 1244, 1182, 1159, 1092, 947,
885, 700, 579, 516 cm™*; "THNMR 6=0.95 (9H, s), 6.52 (1H, dd,
J=3.4 and 1.5 Hz), 6.75 (1H, s), 7.39—7.49 (5H, m), 7.50 (1H, d,
J=1.5Hz), 7.60 (1H, d, J=3.4 Hz), 13.68 (1H, broad s); *CNMR
8=27.0 (q), 45.1 (s), 103.9 (d), 111.8 (d), 112.5 (d), 128.6 (d),
128.8 (d), 129.10 (d), 129.14 (s), 136.5 (s), 138.3 (s), 144.3 (d),
146.5 (s), 150.2 (s), 162.6 (s), 213.1 (s). Found: C, 74.40; H, 5.94;
N, 4.46%. Calcd for C,oH19NOs: C, 74.75; H, 5.96; N, 4.36%.

Dealkylation of 5 to 10. A solution of 5 (Phs) (100 mg, 0.24
mmol) and sulfuric acid (0.80 ml) in ethanol (8 ml) was refluxed for
24 h. Cold water (60 ml) and chloroform (60 ml) were added, and
the organic layer was washed with brine and subsequently dried
over Na;SO4. Removal of the solvent gave 80 mg (96%) of 10
(Phs).

Dealkylation of 9to 11 A solution of 9 (Phy) (0.32 g, 1 mmol)
and sulfuric acid (4 ml) in ethanol (40 ml) and water (4 ml) was
refluxed for 24 h. After the mixture was cooled, water (60 ml) and
chloroform (60 ml) were added and the organic layer was washed
with brine and subsequently dried over Na;SO4. Removal of the
solvent and crystallization from benzene gave 0.21 g (85%) of 11
(Ph).2"® Mp 213—214.5 °C (colorless needles); IR (KBr) 3200—
2600 (br), 3032, 2904, 1653, 1616, 1496, 955, 868, 764, 696, 563
cm™!; 'THNMR 8=6.75 (1H, d, J=1.5 Hz), 6.77 (1H, d, J=1.5
Hz), 7.41—7.54 (6H, m), 7.63—7.65 (2H, m), 7.81—7.82 (2H,
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m), 12.84 (1H, broad s); *CNMR 6=104.9 (d), 115.2 (d), 126.9
(dx2), 129.0 (d), 129.1 (d), 129.4 (d), 130.1 (d), 133.7 (s), 138.2
(s), 147.0 (s), 153.7 (s), 165.7 (s).

N-Methylation of 10 (Ph;). = Treatment of 0.35 g (1.0 mmol)
of 10 (Phs) with 0.43 g (3 mmol) of methyl iodide and 0.28 g (5
mmol) of KOH in 10 ml of methanol at reflux for 5 h, followed
by silica-gel chromatography chloroform eluate gave 0.24 g (66%)
of 3-benzoyl-1-methyl-4,6-diphenyl-2-pyridone. Mp 180—182
°C (colorless prisms from toluene—hexane); IR (KBr) 3062, 3033,
1670, 1633 (s), 1581, 1538, 1491, 1263, 1143, 769, 713, 704 cm ™}
'HNMR 6=3.44 (3H, s), 6.30 (1H, s), 7.22—7.52 (13H, m), 7.87—
7.89 (2H, m); *CNMR 6=34.3 (q), 109.6 (d), 126.8 (s), 128.1 (d),
128.40 (d), 128.48 (d), 128.53 (d), 128.92 (d), 128.93 (d), 129.3
(d), 129.7 (d), 133.2 (d), 135.1 (s), 137.2 (s), 137.3 (s), 150.0 (s),
150.4 (s), 161.4 (s), 195.5 (s). Found: C, 82.08; H, 5.31; N, 3.80%.
Calcd for C2sH19NO;,: C, 82.17; H, 5.24; N, 3.83%.

Reaction of 1’ (Ph) with Diphenylpropynone.  Treatment of
2-phenacyl-2-oxazoline, 1’ (Ph) (0.58 g, 3.07 mmol) with diphenyl-
propynone (0.66 g, 3.20 mmol) under condition A gave 3-benzoyl-
1-(2-hydroxyethyl)-4,6-diphenyl-2-pyridone 4’ (Phs) (0.79 g, 67%,
from toluene—ethyl acetate 2 : 1 eluate). Mp 94.5—95 °C (colorless
prisms from toluene—hexane); IR (KBr) 3398, 3064, 1674, 1630,
1568, 1539, 1493, 1448, 1265, 1070, 764, 712,700 cm™'; "THNMR
6=3.73 (14, t, J=5.2 Hz), 3.83 (2H, br q, J=5 Hz), 4.17 (2H, t,
J=4.9 Hz), 6.53 (1H, s), 7.22—7.28 (3H, m), 7.29—7.49 (6H,
m), 7.50—7.55 (4H, m), 7.88—7.90 (2H, m); *CNMR 6 =49.7
1), 62.8 (1), 110.8 (d), 127.1 (s), 128.1 (d), 128.59 (d), 128.61 (d),
128.7 (d), 129.0 (d), 129.2 (d), 129.3 (d), 129.8 (d), 133.4 (d), 134.7
(s), 136.8 (s), 137.1 (s), 150.5 (s), 150.8 (s), 162.9 (s), 195.1 (5).
Found: C, 79.04; H, 5.36; N, 3.44%. Calcd for C;sH21NOs: C,
78.97; H, 5.35; N, 3.54%.

The authors thank Dr. Noriko Asaka for obtaining the el-
emental analyses data.
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