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,Addiinn Reactions of Heterocumulenes. 11.1) 1,4-Cycloaddition
Reactions of Diphenylketene with Azadienes®

" Masanor! Sakamorto, Kyoko Mivazawa, and Yosuio ToOMIMATSU
Meiji College of Pharmacy®
(Received February 5, 1976)

Reaction of diphenylketene (I) with azadienes (II-—IX), having ~C=N-C=N- multiple
bond system between carbon-nitrogen double bond in heterocycles and their side-chain
carbon-nitrogen double bond, gave the 1,4-cycloadducts (XI—XVIII), respectively.
Hydrogenolysis of the 1,4-cycloadducts (XIb, XIIb, and XVIb), with lithium aluminum
hydride in tetrahydrofuran gave the 1-propanol derivatives (XIX, XXI, and XXII), re-
spectively.

On the other hand, reaction of I with 3-(p-anisylideneamino)-5-phenylisoxazole (Xb)
and 2-benzylideneaminopyridine (XXIV) respectively afforded 1-[3-(5-phenylisoxazol-
y1)]-3,3-diphenyl-4-(p-anisyl)-2-azetidinone (XXIII) and 1-(2-pyridyl)-3,3,4-triphenyl-
2-azetidinone (XXV).

During a last few years, cycloaddition reactions of ketenes with various reagents have
been extensively investigated.? Cycloadditions of ketenes have been reported on various
carbon-nitrogen double bonds to give exclusively g-lactam or 1: 2-molar adducts.®  On the
other hand, the reaction of ketenes with ~C=C-C=N- multiple bond system to give the corres-
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ITa-c,llla-¢,IVa-c,
Va-c, Vb, Vlla-c,
VIlla-c,IXec, Xb,

) N N N R:a=—N(CHs):
Ar: ©\-OJ\ , @FJ\ @k h=—0CH.
S ’ IP\JI

C:?—dVOz

N—N N—N N—

CGHS/H\OJ\ ’ [LSJ\ CH. SJ\ ’

’

N—N N
bw SN G o

CeHs
Chart 1

1) Part I: M. Sakamoto, K. Miyazawa, Y. Ishihara, and Y. Tomimatsu, Chem. Pharm. Bull. (Tokyo), 22,
1419 (1974).

2) This work was presented at the 95th Annual Meeting of Pharmaceutical Society of Japan, Nishinomiya,
April 1975. A part of this work was reported in the preliminary communication. M. Sakamoto, K.
Miyazawa, K. Yamamoto, and Y. Tomimatsu, Chem. Phaym. Bull. (Tokyo), 22, 2201 (1974).

3) Location: 35-23, Nozawa 1-chome, Setagaya-ku, Tokyo, 154, Japan.

4) H. Ulrich, “Cycloaddition Reactions of Heterocumulenes,” Academic Press, New York, London, 1967,
p. 38; M. Kobayashi, Kagaku To Kogyo (Tokyo), 25, 177 (1972).

5) R.D. Kimbrough, Jr., J. Org. Chem., 29, 1242 (1964) ; R.N. Pratt, G.A. Taylor, and S.A. Proctor, J. Chem.
Soc. (C), 1967, 1569.
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Tamz L Ar-N-CH-{ )R

Analysis (%)

Coﬁnf a Ar R mp (°C) Formula Calcd. Found
) T N

C H N C H N

Ia (X}, N(CHy), 215220 C,H,0N, 72.43 5.70 15.84 72.18 5.74 15.71
b O3 ocH, 125—128  C,H,,0,N, 71.41 4.80 11.11 71.41 4.86 11.23
Ic (i No, 288—289  C,,H,0,N, 62.92 3.39 15.73 62.70 3.31 15.69
la Ol N(CHy),  185—186  CyH NS 68.30 5.36 14.93 68.36 5.51 15.12
b (. ocw, 91— 92 C,;H,,0N,S 67.15 4.51 10.44 67.01 4.49 10.41
Tc L o, 254—256  C,,H,0,N,S 59.35 3.20 14.83 59.45 3.22 14.95
IVa CLEL N(CH,), 248—250 C,H,N, 72.70 6.10 21.20 72.68 6.09 21.42
IVb Q:)\ OCH, 230—231  C,;H,,0ON, 71,69 5.21 16.72 71.46 5.20 16.68
IVe @{» NO, 265—267  C;,H,,0,N, 63.15 3.79 21.04 63.21 3.88 21.18
(decomp.)
Va endoh N(CH,), 183—185.5 C,;H,,ON, 69.84 5.52 19.17 69.90 5.56 19.5%
Vb aindod OCH, 154—1559 C,H,,0,N, 68.80 4.69 15.05 68.94 4.48 15.45
Ve cdoh  NO, 236—238  C,,H,,0,N, 61.22 3.43 19.04 61.16 3.38 19.22
Vib UL ocH, 142—143  C,H,0N,S 54.78 4.13 19.16 54.90 4.12 19.24
VIa wAv.  N(CHy), 150 Cy,H,,N,S 58.51 5.72 22.74 58.44 5.70 22.86
VIb Ll OCH, 140—141  C,,H,,0N,S 56.65 4.75 18.02 56.65 4.76 18.23
Vlc alg  NO, 214—215  CyH O,N,S 48,39 3.25 22,58 48.33 3.36 22.67
Vila G N(CHy), 213214 CpHN,Se 57.47 4.53 15.76 56.85 4.33 15.52
Vib LA OCH, 1945195 Cy6Hy,ONSe 56.15 3.82 12.27 56.26 3.72 12.52
Vil AL NO, 284—286% C,;H,,0,N,Se 50.43 2.81 15.68 50.42 2.82 16.03
IXc UL o, 186—187 CyoH,O,N,S 51.51 3.03 18.02 51.98 3.20 18.31
Xb ald ocw, 149—150  C,;H,,0,N, 73.36 5.07 10.07 73.57 5.03 10.37

a) mp 200°: N.C.‘Misra and K.K. Patnaik, J. Indian Chem. Soc., 48, 309 (1971)
b) mp 260—261°: E. Buika, D. Ehlers, and H. Storm, J. Prakt. Chem., 815, 164 (1973)
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ponding p-lactam®® and or 1,4-cycloadduct” has been reported, but their reactions with
—C=N-C=N- multiple bond system have received little attention.

In the present paper, we wish to report on the formation of 1,4-cycloadducts by the

reaction of diphenylketene (I) with -C=N-C=N- multiple bond system having two potential
sites of attack.

N
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Chart 2

6) M. Sakamoto and Y. Tomimatsu, Yakugaku Zasshi, 90, 1386 (1970).

7) T. Kato and T. Chiba, Yakugaku Zasshi, 89, 1464 (1969); R. Gompper, Angew. Chem., 81, 348 (1969);
S. Mohan, B. Kumar, and J.S. Sandhu, Chem. Ind. (London), 1971, 671.

NII-Electronic Library Service



No. 10 2535

According to the scheme in Chart 1, first we synthesized new azadienes, having -C=N-C=N-
multiple bond system. Here, one of the carbon-nitrogen bond is a part of the aromatic
system. The physical constants of azadienes are shown in Table I.

Refluxing of solution of 2-(p-anisylideneamino)benzoxazole (IIb) and I in dry xylene
for 10 hr gave a crystalline compound, XIb, mp 144—145° in 749, yield. The elemental
analysis and molecular weight (M+ 446) of XIb were consistent with those of the expected 1: 1
adduct of ITb and I. The 1,4-cycloadduct of I as a dienophile to IIb and 1,2-cycloadduct of
I to the carbon-nitrogen double bond in IIb, are possible for the structure of XIb. The
infrared (IR) spectrum of XIb showed the presence of a carbonyl in six-membered ring lactam
(1727 cm™1)® and imine (1606 cm™!) groups, and its nuclear magnetic resonance (NMR)
spectrum (ppm in CDCl,) exhibited signals at ¢ 8.72 (3H, singlet, ~-OCHj), 5.48 (1H, singlet,
=N-CH-), and 6.44—7.84 (18H, multiplet, aromatic protons). These observations suggest
that the 1:1 adduct is the 1,4-cycloadduct (XIb).

In order to obtain further evidence for its structure, hydrogenolysis of XIb with lithium
aluminum hydride in tetrahydrofuran was attempted. As expected, the alcohol (XIX) was
obtained and its structure was determined as 3-(2-benzoxazolylamino)-3-(p-anisyl)-2,2-
diphenyl-1-propanol from spectroscopic data and elemental analysis. That is, NMR spectrum
{ppm in d¢-DMSO) of XIX indicated signals at 6 3.72 (3H, singlet, ~-OCH,), 4.41 (2H, singlet,
~CH,~OH), 5.74 (1H, broad, ~OH), 5.92 (1H, doublet, J=8.0 Hz, -NH-CH-), and 8.02 (1H,
doublet, J=8.0 Hz, —NH—CH—) The signals at 6 5.74 and 8.02 disappeared on addition of
D,0. Furtheremore, its ultraviolet (UV) absorption spectrum is very similar to that of 2-(p-

OCH;
LIAl}h E::[?iﬂ\ CsHs
[ THF NH—CH— c CH,OH
XX CuH
XIh — OCH,
HzO
J\
NH— CH— C— COOH
OCHs
LiA1H, N
A O N g '
S NH-CH——(%—CHzOH -
XXI CeHs /\——N i
-——=:| || W CH;
OCH, W07 \g/
(I)CH3
: N—N
xvh —2ee—~ G ()
CH,S” "NH-CH—C—CH.OH P Y
_________ ON—N ]
xxg Cebs PN s ANS
Chart 3

8) Y. Shiokawa and S. Ohoki, Chem. Phaym. Buli. (Tokyo), 21, 981 (1973).
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methoxybenzylamino)benzoxazole regarded as a model compound of alcohol (Fig. 1). Hydro-
lysis of X1Ib in the presence of sulfuric acid gave the corresponding acid (XX) and its structure
was determined as 3-(2-benzoxazolylamino)-3—(p-anisyl)-2,2-diphenylpropionic acid from.
spectroscopic data and elemental analysis. Therefore, it was decided that the adduct (XIb)
was 2-(p-anisyl)-Q,3—dihydro-4—oxo—3,8—dipheny1—4H-pyrimido[2,1-b}benzoxazole.

The pathway of the formation of XIb would be explained as nucleophilic attack of endo-
cyclic nitrogen atom on a carbon-carbon double bond in the ketene, followed by nucleophilic
attack on the substituted carbon atom of imine group by carbanion.

Similar reactions of azadienes (II—VIII) with I gave the corresponding 1,4-cycloadducts.
(XI—XVII), respectively. The yield, elemental analyses and physical properties are sum-
marized in Table II and IIL

Furtheremore, reaction of 9-(p-nitrobenzylideneamino)thiazole (IXc) with T gave 2-(p-
nitrophenyl)-2,3—dihydro-4—oxo-3,3-dipheny1—4H—pyrimido[2,l-b]thiazole (XVIIIc) in good
yield. The IR spectrum of XVIIIc showed the presence of a carbonyl in six-membered ring
lactam (1721 cm™1)® and imine (1643 cm-Y) groups, and its NMR spectrum (ppm in CDCl)
exhibited signal at 6 5.54 (1H, singlet, =N-CH-).

The characteristic found in NMR data is the chemical shift of methine proton (~C=N-CH-)
of the heterocycles; that is, as shown in Table II and III, the methine proton appears at near
5.4 ppm as a singlet. The IR spectra of these products showed carbonyl and imino groups
absorptions at near 1725 and 1620 cm™.

Hydrogenolysis of XIIb with lithium aluminum hydride in tetrahydrofuran gave the
corresponding alcohol (XXI) and its structure was determined as 8-(2-benzothiazolylamino)-3-
(p-anisyl)-2,2—dipheny1—1—propanol from spectroscopic data and elemental analysis. That is,
ultraviolet (UV) spectrum of XXI is very similar to that of 2-(p-methoxybenzylamino)benzo-
thiazole regarded as a model compound of XXI (Fig. 1). Furthermore, its structure was
confirmed by comparing the NMR spectrum of XXI with that of XIX. In the same manner
XVIb gave 3-[2-(b-methyl-1,3,4- thiadiazolylamino)]-3-(p-anisyl)-2,2- diphenyl-1-propanol
(XXII). On the basis of spectroscopic data mentioned above, the adducts of diphenylketene
with II—IX were assigned as the corresponding 1,4-cycloadducts (XI—XVIII).

On the other hand, the reaction of 3—(ﬁ-anisylideneamino)-5—pheny1isoxazole (Xb) with I
in refluxing dry xylene gave the 1:1 adduct (XXIIT). From the characteristic carbonyl
stretchingl® at 1766 cm~, the structure of XXIII was established to be 1,2-cycloadduct,
1—[3—(5—phenylisoxaz01y1)}—3,3-dipheny1—4.—(p—anisyl)—.?-azetidinone (XXIII).

Similarly, reaction of 2-benzylideneaminopyridine (XXIV)!% with I gave 1-(2-pyridyl)-
3,3,4-triphenyl-2-azetidinone (XXV).

N
*\CHQOCHs g g— 1}1——(11}1—{ )-0CH;
I N

N C—C—CeHs

Colls O o VAN I

Xb CSHS

XXiI

@ i + e O-N——CH

e G N

Ao

XXV ' CeHs

XXV

Chart 4

9) H. Bestian, H. Biener, K. Clauss, and H. Heyn, Ann. Chem., 718, 94 (1968); C.W. Bird, J. Chem. Soc.,
1965, 3016; R. Huisgen, B.A. Davis, and M. Morikawa, Angew. Chem. Inteyn. Ed. Engl., 7, 826 (1968).
10) A. Kirpal and E. Reiter, Chein. Ber., 60, 664 (1927). ‘
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Experimental

All melting points were measured in a Yanagimoto micro melting points apparatus and are uncorrected.
NMR spectra, were measured with Japan Electron Optics Co., Model PS-100 (100 MHz) spectrometer with
tetramethylsilane as an internal reference. Abbreviation used s=singlet, d=doublet, t=triplet, m=mul-
tiplet, b=broad. Mass spectra were taken on a Japan Electron Optics Co., JMS-OISG-2 spectrometer. IR
absorption spectra were measured on a Nihon Bunko Jasco DS-701G spectrometer. UV absorption spectra
were obtained with a Hitachi Model 124 spectrometer,

Reaction of 2-Aminobenzoxazole with p-Anisaldehyde General Procedure: A mixture of 3.1 g of 2-
aminobenzoxazole, one molar equivalent of p-anisaldehyde and a trace of p-toluenesulfonic acid in 150 ml of
toluene was refluxed under water separator for 10 hr, and the reaction mixture was condensed % vacuo to give
a crystalline substance. Recrystallization from acetone gave 2-(p-anisylideneamino)benzoxazole (IIb) as
yellow needles, mp 125—128°. Yield 1.9 g (339,).

The other compound (II—X) were made by similar procedure and these data were summarized in Table

L

Reaction of Diphenylketene with 2-(p-Anisylideneamino)benzoxazole (IIb) General Procedure: A
mixture of 1.9 g of ITb and one molar equivalent of diphenylketene in 20 ml of dry xylene was refluxed for
10 hr, and the reaction mixture was condensed i» vacuo, and the residue was washed with ether. Recrystal-
lization from EtOH gave 2-(p-anisyl)-2,3-dihydro-4-oxo-3,3-diphenyl-4H-pyrimido[2,1-b]benzoxazole (XIb),
mp 144—145°,  Yield 2.5 g (74%). Mass Spectrum m/fe: 446 (M*).

‘The other compounds (XI, XII, XIV—XVIII) were made by similar procedure and these data were sum-
marized in Table IT and III,

Reaction of Diphenylketene with 2-(p-Dimethylaminobenzylideneamino)benzimidazole (IVa) As
above, IVa (0.3 g) was treated with two molar equivalent of diphenylketene in 20ml of dry xylene to give 3-
(p-dimethylaminophenyl)-2,3-dihydro-1-0x0-2,2-diphenyl-5-diphenylacetylbenzimidazo{2,1-b] pyrimidine
(XIIIa) as colorless needles, mp 237—239°. Yield 0.62 g (849%). Mass Spectrum m/e: 652 (M+).

The other compounds (XIIIb-—c) were made by similar procedure and these data were summarized in
Table II.

Reaction of Diphenylketene with 2-(p-Nitrobenzylideneamino)thiazole (IXc)-——As above, IXc (0.5 g)
was treated with one molar equivalent of diphenylketene in 15 ml of dry xylene to give 2-(p-nitrophenyl)-
2,3-dihydro-4-ox0-3,3-diphenyl-4H-pyrimido[2,1-b]thiazole (XVIIIc) as colorless prisms, mp 188—189°,
Yield 0.57 g (599%). Mass Spectrum m/e: 427 (M*). Anal. Caled, for Co H,,0,N,S: C, 67.44; H, 4.02; N,
9.83. Found:C, 67.60; H, 3.92; N, 10.11. IR % cm—1: 1722 (C=0), 1643 (C=N). NMR (in CDCl,) é: 5.54
(1H, s ~C=N-CH-).

Hydrolysis of XIb with H,SO, To a suspension of XIb (0.5 g) in EtOH (40 ml) was added 2 ml of 959,
H,50, and the mixture was heated under reflux for 4 hr. The reaction mixture was condensed to dryness
in vacuo. To a residue was added 30 ml of H,0 and crystals were separated by suction, washed with H,0O
and dried. Purification by recrystallization from EtOH gave 3-(2-benzoxazolylamino)-3-(p-anisyl)-2,2-di-
phenylpropionic acid (XX) as colorless needles, mp 228—230°. Yield 0.4 g. Mass Spectrum m/e: 464 (M+).
Anal. Calcd. for Cy,gH,,0,N,-H,0: C, 72.18; H, 5.43; N, 5.81. Found: C, 72.46; H, 5.62; N, 5.48. UV jzon
nm (log &): 274 (3.66). IR »E5% cm~1: 3380 (NH), 1685 (C=0). NMR (in d4-DMSO) 4: 3.76 (3H, s, ~-OCH,),
5.27 (1H, d, J=4.0 Hz, ——NH-éI;I—), 6.42—7.55 (18H, m, aromatic protons), 8.64 (1H, d, J=4.0 Hz, -NH-
¢H-), 9.92 (1H, s, ~COOH).

Hydrogenolysis of XIb with LiAIH, To a suspension of LiAlH, (0.15 g) in THTF (10 ml) was added a
solution of XIb (0.6 g) in THF (15 ml) dropwise with stirring at room temperature over a period of 25 min.
Stirring was continued with refluxing on a water bath for 6 hr. After cooling, the excess reagents was de-
composed with H,O (20 ml) and the residue separated was filtered off, and filtrate was concentrated to 20 m?
under reduced pressure. The resulting aqueous layer was alkalified with 109, NaOH solution and extracted
with AcOEt, The extract was washed with an aqueous solution of NaCl, dried over anhydrous Na,SO, and
concentrated under reduced pressure. The oily residue was washed with ether, and the resulting precipitates
were collected by filtration and recrystallized from EtOH to give 3-(2-benzoxazolylamino)-3-(p-anisyl)-2,2-
diphenyl-1-propanol (XIX) as colorless crystals, mp 135—137°. Yield 0.3 g. Mass Spectrum m/e: 450 (M),
Anal. Calcd. for Cy,H,O;N,-H,0: C, 74.34; H, 6.02; N, 5.98. Found: C, 74.74; H, 6.03; N, 6.27. UV j&to=
nm (log ¢): 228.5 (4.32), 246 (4.28), 282 (4.06). IR »X2% cm~1: 3410, 1640, 1580, 1243, 742, 698. NMR (in
d,-DMSO) ¢: 3.72 (3H, s, —OCHj,), 4.41 (2H, b, ~CH,0H), 5.74 (1H, b, -OH), 5.92 (1H, d, J=8.0 Hz, -NH-
¢H-), 6.61—7.30 (18H, m, aromatic protons), 8.02 (1H, d, J=8.0 Hz, ~NH-CH-).

Hydrogenolysis of 2-(p-Anisyl)-2,3-dihydro-4-oxo0-3,3-diphenyl-4H-pyrimido[2,1-b]benzothiazole (XIIb)
with LiAIH, XIIb (0.6 g) was treated with the same method as the preparation of XIX. Recrystalliza-
tion from EtOH gave 3-(2-benzothiazolylamino)-3-(p-anisyl)-2,2-diphenyl-1-propanol (XXI) as colorless
prisms, mp 145—146°. Yield 0.27 g. Mass Spectrum m/fe: 467 (M*-+1), 466 (M+). Anal. Calcd. for Cyy-
H,,0,N,S-C,H,0H: C, 72.63; H, 6.29; N, 5.47. Found: C, 72.55; H, 6.45; N, 5.44. UV 2% nm (log &):
268.5 (4.22), 273.5 (4.23), 298 (sh.) (3.66). IR »X:L cm-1: 3360, 1540, 1247, 754, 698.NMR (in d,-DMSO) o:
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3.67 (3H, s, ~OCH,), 4.23 (2H, b, ~CH,0OH), 5.43 (1H, b, -OH), 5.98 (1H, 4, J=8.0 Hz, —NH—(EI;I—), 6.58—
7.63 (18H, m, aromatic protons), 8.09 (1H, d, J=8.0 Hz, -NH-CH-),

Hydrogenolysis of 7-(p-Anisyl) -6, 7-dihydro-2-methyl-5-0x0-6, 6-diphenyl-7H-1, 3, 4-thiadiazolo [3,2-a]-
pyrimidine (XIVb) with LiAIH, XIVb (0.5 g) was treated with the samemethod as the preparation of XIX.
Recrystallization from EtOH gave 8-[2-(5-methyl-1,3,4-thiadiazolylamino)]-3-(p-anisyl)-2,2-diphenyl-1-pro-
panol (XXII) as colorless crystals, mp 197—198°. Yield 0.16 g. Mass Spectrum m/e: 431 (M*). “Anal.
Caled. for C;5H,,0,N,S: C,69.59; H, 5.84; N, 9.74. Found: C, 69.15; H, 5.84; N, 9.45. IR »%3:-cm~* 3265, 1608,
1530, 1509, 1243, 694. NMR (in d,-DMSO) §: 2.43 (3H, s, =é—CH3), 3.73 (3H, s, ~OCH,), 4.20 (2H, b, -CH,-
OH), 5.31 (1H, b, -OH), 5.85 (1H, d, J=38.0 Hz, —NH-éH_—'), 6.58—7.35 (14H, m, aromatic protons), 7.62
(1H, d, J=8.0 Hz, -NH-CH-). :

Reduction of 2-(p-Anisylideneamino)benzoxazole (IIb) with LiAlH, By a similar treatment as de-
scribed in the hydrogenolysis of XIb, colorless product was obtained from ITb. Recrystallization from EtOH
gave 2-(p-methoxybenzylamino)benzoxazole as colorless needles, mp 147—148°. Mass Spectrum m/e: 254
(MH). Anal. Caled. for C,;H,,0,N,: C, 70.85; H, 5.55; N, 11.02. Found: C, 71.20; H; 5.60; N, 11.17. UV
2208 nm (log &) : 245 (4.27), 281.5 (4.02). IR »X8% cm~1: 3160 (NH). NMR (in CDCI,) 6: 8.85 (3H, s, ~OCH,),
4.64 (2H, s, ~NH-CH,-), 5.91 (1H, b, -NH-CH,-). ‘
, Reduction of 2-(p-Anisylideneamino)benzothiazole (IIIb) with LiAlH, By a similar treatment as de-
scribed in the hydrogenolysis of XIb, colorless product was obtained from IIIb. Recrystallization from Et-
OH gave 2-(p-methoxybenzylamino)benzothiazole as colorless needles, mp 170—171°. Mass Spectrum m/e:
270 (M*). Anal. Calcd. for C;3H,,0ON,S: C, 66.65; H, 5.22; N, 10.37. Found: C, 66.41; H, 5.16; N, 10.43.
UV 229 nm (log ¢): 270 (4.25), 298 (sh.) (3.58). IR #i5; cm~1: 3190 (NH). NMR (in d;- DMSO) ¢: 8.81 (3H,
s, ~OCH,), 4.60 (2H, 4, J=5.5 Hz, -NH~CH,-), 8.37 (1H, t, /=5.5 Hz, -NH~-CH,-).

Reaction of Diphenylketene with 3-(p-Anisylideneamino)-5-phenylisoxazole (Xb)——A mixture of 0.31
g of Xb and one molar equivalent of diphenylketene in 10 ml of dry xylene was refluxed for 10 hr, and the
reaction mixture was condensed ¢n vacuwo, and the residue was washed with ether. Recrystallization from
MeOH gave 1-[3-(5-phenylisoxazolyl)]-3,3-diphenyl-4-(p-anisyl)-2-azetidinone (XXIII) as colorless prisms,
mp 171—178°. Yield 0.22 g(42%). Mass Spectrum m/e: 472 (M*). Anal. Calcd. for C5;;H,,05N,: C, 78.79; H,
5.12; N 5.93. Found:C, 78.81; H, 5.25; N, 5.95. IR »E; cm~t: 1766 (C=0). NMR (in CDCl,) §: 3.67 (3H,
s, -OCH,), 5.92 (1H, s, -N—éH—), 6.62—7.76 (15H, m, aromatic protons).

Reaction of Diphenylketene with 2-Benzylideneaminopyridine (XXIV)——XXIV (0.9 g) was treated
with the same method as the preparation of XXIII. Recrystallization from EtOH gave 1-(2-pyridyl)-3,3,4-
triphenyl-2-azetidinone (XXV) as colorless needles, mp 152—153°. VYield 1.23 g (66%). Mass Spectrum
mle: 376 (M*). Anal. Caled, for C,yH,,ON,: C, 82.95; H, 5.36; N, 7.44. Found: C, 82.90; H, 5.38; N, 7.53.
IR »EB cm~1: 1742 (C=0). NMR (in CDCl) d: 6.13 (1H, s, —I{I~6H—), 6.91—8.09 (19H, m, aromatic protons).
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