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The reactions of 1,1-disubstituted ethenes with 2,4-pentanedione in the presence of manganese(III)
acetate and atmospheric oxygen yielded 4-acetyl-6,6-diaryl-3-methyl-1,2-dioxan-3-ols. The latter gave 4-
(2-hydroperoxy-2,2-diarylethyl)-3,5-dimethylpyrazoles by the reaction with hydrazines in methanol-acetic
acid (1:1 v/v) at 50° in 15-77% yields, or 4-(2-hydroxy-2,2-diarylethyl)-3,5-dimethylpyrazoles by the reac-
tion with hydrazines in methanol in 2-78% yields. The acid-catalyzed reaction of 4-(2-hydroperoxy-2,2-
diarylethyl)-3,5-dimethylpyrazoles yielded 4-(aroylmethyl)-3,5-dimethylpyrazoles (15-55%) and 4-(2,2-

diaryletheny!)-3,5-dimethylpyrazoles (9-29%).
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Introduction.

We recently reported the manganese(II) or mangan-
ese(III) acetate-mediated free-radical cyclization of
alkenes with 1,3-diones [1-3], acetoacetamides [1,4], or
B-keto esters [5] and atmospheric oxygen that gave 1,2-
dioxan-3-ols in good yields. It was also found that the
reaction of alkenes with barbituric acid and oxygen in the
presence of manganese(ll) acetate gave 5,5-bis(2-hydro-
peroxyalkylbarbituric acid [6]. We have been interested
in the formation of compounds bearing a hydroperoxyl
group since a 2-hydroperoxy-2,2-diarylethyl group has a
potential utility of forming carbonyl groups by the acid-
catalyzed reaction. In fact, the acid-catalyzed decomposi-
tion of 6-aryl-1,2-dioxan-3-ols yielded substituted furans
which could be formally derived via 1,4-dicarbonyl com-
pounds [7]. 4-Acetyl-6,6-diaryl-3-methyl-1,2-dioxan-3-
ols have a partial ketal structure of 1,3-dicarbonyl moiety

that can be transformed into a pyrazole ring bearing a
2-hydroperoxy-2,2-diarylethyl group as a substituent by
the reaction with hydrazine and hydrazine derivatives.
Pyrazoles have attracted attention because of their
bacteriostatic, bacteriocidal, and fungicidal properties
[8-13]. We describe the facile syntheses of 4-(2-hydroper-
oxyethyl)-3,5-dimethylpyrazoles and 4-(2-hydroxyethyl)-
3,5-dimethylpyrazoles by the reactions of 4-acetyl-6-aryl-
3-methyl-1,2-dioxan-3-ols with hydrazine, and hydrazine
derivatives in this paper.

Results and Discussion.

Preparations of 4-(2-Hydroperoxy-2,2-diarylethyl)-3,5-
dimethylpyrazoles 3 and 4-(2-Hydroperoxy-2,2-diaryl-
ethyl)-3,5-dimethylisoxazoles 7.

When the reaction of 4-acetyl-3-methyl-6,6-diphenyl-
1,2-dioxan-3-ol (1a) with methylhydrazine (2a) was carried
out in acetic acid at 50°, the products were 4-(2-hydro-
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Table 1
Reaction of 4-Acetyl-3-methyl-6,6-diphenyl-1,2-dioxan-3-ol (la) with Methylhydrazine (2a)

1292
Entry Molar Solvent Temp
ratio {a] °C
1 1:2 AcOH 50
2 1:2 MeOH 50
3 1:2 MeCN 60
4 11 MeOH:AcOH(1:1) 50
5 12 MeOH:AcOH(1:1) 50
6 1:2 MeOH:AcOH(1:1) 40
7 1:2 MeOH:AcOH(1:1) 50
8 1:2 MeOH:AcOH(1: 1) 60
9 12 MeOH:AcOH(1:1) 50
10 1:2 MeOH:AcOH(1:1) 50
11 1:3 MeOH:AcOH(1:1) 50
12 12 MeOH:AcOH(9:1) 50
13 12 MeOH:AcOH(1:9) 50

[a] 1a:2a. [b] Isolated yield (based on 1,2-dioxan-3-ol 1a used).

peroxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole (3aa)
and benzophenone (5a) (Scheme 1 and Table 1, entry 1).
The reaction was also conducted in methanol, but it gave
4-(2-hydroxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole
(4aa) (entry 2). When acetonitrile was used as a solvent, it
yielded a mixture of 3aa and 4aa (entry 3). It was found
that a mixed solvent of acetic acid and methanol is the best
for the formation of 3aa.

Yields of 3aa varied depending on the molar ratio of
1a:2a. The maximum yield for 3aa was attained when the
molar ratio was 1:2 (entry 9). The yields were also depen-
dent on the reaction temperature and reaction time, for
which we found that the reaction temperature of 50° and
the reaction time of 5 hours were satisfactory because
higher temperature and prolonged reaction time reduced
the yields (entries 8, 10).

The structures of the products were determined on the
basis of IH nmr, 13C nmir, ir spectra, and elemental anal-
yses. The 13C nmr spectrum of 3aa in deuteriochloroform
showed methyl carbon signals at 8 = 35.5, 11.3,and 9.2, a
methylene carbon at 8 = 31.3, a quaternary carbon bearing
a hydroperoxy group at & = 89.8, and aromatic and other
sp? carbons at 8 = 144.7, 143.2, 138.9, 128.0, 127.7, 127.3,
and 110.3. The signal at & = 89.8 is characteristic to all
4-(2-hydroperoxy-2,2-diaryethyl)-3,5-dimethylpyrazoles.

Then, the generality of the reactions were examined by
using hydrazine (2b), (2-hydroxyethyl)hydrazine (2c),
phenylhydrazine (2d), (4-chlorophenyl)hydrazine (2e),
(4-nitrophenyD)hydrazine (2f), (2,4-dinitrophenyl)hydrazine
(2g), phenylsulfonylhydrazide (2h), 4-methylphenylsul-
fonylhydrazide (2i), hydroxylamine (2j), 4-acetyl-6,6-
bis(4-chlorophenyl)-3-methyl-1,2-dioxan-3-o0l (1b),
4-acetyl-6,6-bis(4-methylphenyl)-3-methyl-1,2-dioxan-3-ol
(1c), and 4-acetyl-3,6-dimethyl-6-phenyl-1,2-dioxan-3-ol
(1d) (Table 2). The reaction of 1a with 2f afforded 3af
together with a hydrazone 6af, while the reaction of 1a and

Time Product composition (yield/%) [b]

hours la 3aa 4aa Sa
4 25 52 18
4 74 16
4 17 67 9
4 51 40 6
3 22 66 9
4 37 45 5
4 6 73 8
4 59 26
5 T 11
6 67 14
4 68 13
4 50 35 7
4 33 47 9

2g gave the corresponding hydrazone 6ag alone (entries 18,
19). The reactions of 1a, 1b, and 1c with phenylhydrazine
(2d) were carried out in methanol at room temperature that
gave better yields for 3 (entries 16, 24, 27).

When the reactions of 1a with hydrazines bearing the
electron-donating substituent such as 4-methylphenyl-
(2k) and 4-methoxyphenyl group (21) were examined,
they did not give hydroperoxides, but yielded 4-(2-
hydroxy-2,2-diphenylethyl)-3,5-dimethylpyrazoles

Table 2
Reaction of 4-Acety}-6,6-diary1-3-methyl-1,2-dioxan-3-ols 1a-¢ with
Hydrazines 2a-i or Hydroxylamine (2j) [a]

Entry  Substrate Reagent Product (yield/%) [b}
9 la 2a 3aa (77) Sa (11)
14 1a 2b 3ab (77)
15 1a 2¢ 3ac (68)
16 [c] 1a 2d 3ad (55)
17 1a 2e 3ae (15)
18 1a 2f 3af (58) 6af (42)
19 1a 2g 6ag (50)
20 la 2h 3ah (63)
21 1a 2i 3ai (70)
22 1b 2a 3ba (55)
23 1b 2b 3bb (76)
24 (] ib 2d 3bd (47)
25 1c 2a 3ca (64)
26 1c 2b 3cb (61)
27 [c] ic 2d 3ed (52)
28 1d 2a 3da (77)
29 [d] 1a 2j 6aj (67)
30 la 2j Taj (68)
31 1b 2j 7hj (60)
kY 1c 2j T¢j (72)

[a] The reaction was carried out in methanol-acetic acid (1:1 v/v) at a
molar ratio of 1:2 = 1:2 at 50° for 5 hours unless otherwise stated. [b]
Isolated yield (based on the amount of 1 used). [c] The reaction was car-
ried out in methanol at 23° for 5 hours. [d] The reaction was carried out
in methanol at 50° for 4 hours.
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(vide infra). It was demonstrated that the change of sol-
vent system has again a remarkable effect on the reaction
product: in methanol the reaction of 1a with hydroxy-
lamine (2j) gave an oxime 6aj (entry 29), but the reaction
product from 1a and 2j in acetic acid-methanol was 4-(2-
hydroperoxy-2,2-diphenylethyl)-3,5-dimethylisoxazole
(7aj). The reactions of 1b and 1c similarly yielded the
corresponding isoxazoles 7bj and 7cj, respectively
(Scheme 2 and entries 30-32).

Preparation of 4-(2-Hydroxy-2,2-diarylethyl)-3,5-dimethyl-
pyrazoles 4.
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When the reaction of 1a with 2a was carried out in
methanol at 50°, the major product was found to be 4-(2-
hydroxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole (4aa)
(entry 2), indicating that the reduction of the hydroper-
oxyl group occurred. The yields did not vary much under
the reaction conditions except for the molar ratio of 1a:2a
for which the ratio of 1:2 was found to be the best.

The structure of 4aa was again determined by !3C nmr.
The spectrum exhibited a signal at 8 = 77.8 due to the sp3
carbon bearing the hydroxyl group that is characteristic to all
other 4-(2-hydroxy-2,2-diarylethyl)-3,5-dimethylpyrazoles.

The reaction was examined for other hydrazines 2b-f, h, i,
and k-m, hydroxylamine (2j), and also for 4-acetyl-6,6-bis(4-
chlorophenyl)-3-methyl-1,2-dioxan-3-ol (1b) and 4-acetyl-6,6-
bis(4-methylphenyl)-3-methyl-1,2-dioxan-3-ol (1c). The reac-
tion of 1a with 2b gave 4-(2-hydroperoxy-2,2-diphenylethyl)-
3,5-dimethylpyrazole (3ab) in the reactions both in methanol
and in boiling ethanol. With hydrazines 2d and 2e the reactions
of 1a yielded a mixture of 3 and 4 even in the reaction in boil-
ing ethanol (Table 3, entries 38, 39), while the reactions of 1a
with 2h and 2i gave only 3ah and 3ai, respectively, in poor
yields (entries 41, 42). The reaction of 1a with 21 did not give
the product in the reaction in methanol at 50°, but it yielded the
corresponding alcohol 4al in boiling ethanol (entry 44). The
reactions of (4-nitrophenyl)hydrazine (2f) and (2,4-dinitro-
phenyDhydrazine (2g) with 1a gave intractable mixtures under
forcing reaction conditions, and were not further examined.

Table 3

Reactions of 4-Acetyl-6,6-diaryl-3-methyl-1,2-dioxan-3-ols 1a-c, 4-(2-Hydroperoxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole (3aa), and 3-Methyl-
4-[1-(4-nitrophenylhydrazono)ethyl]-6,6-diphenyl-1,2-dioxan-3-ol (6af) with Hydrazines 2 [a]

Entry Substrate Reagent
2 1a 2a
33 1a 2b
34 1a 2b
35 1a 2¢
36 1a 2¢
37 1a 2¢
38 la 2d
39 la 2e
40 1a 2f
41 la 2h
42 1a 2i
43 1a 2k
44 la 21
45 1a 2m
46 1b 2a
47 1b 2c
48 1c 2a
49 1c 2¢
50 3aa 2a
51 Gaf 2a

Solvent

MeOH
MeOH
EtOH
MeOH
MeOH
MeOH
EtOH
EtOH
EtOH

PrOH
EtOH
MeOH
EtOH
EtOH

MeOH
MeOH
MeOH
MeOH
MeOH
EtOH

Temp Time Product (yield/%) [b}]
°C hours

50 4 4aa (74) Sa (16)

50 4 3ab (52) Sa (15)

reflux 1 3ab (50)

50 3 dac (67) 5a (16)

50 4 dac (78) 5a (20)

50 5 dac (72) 5a (25)

reflux 0.5 3ad (26) 4ad (47)[c] Sa(ll)

reflux 0.5 3ae (15) 4ae (29) Sa (40)

reflux 2 4af (2) 5a (20)
6af (33)

reflux 2.5 3ah (10)

reflux 3 3ai (30)

50 1 4ak (50) S5a(13)

reflux 0.5 4al (32) Sa (23)

reflux 3 4ab (36) 5a (15)

d4am (26)

50 4 4ba (60) 5b (30)

50 4 4bc (64) 5b (24)

50 4 dca (72) 5¢ (19)

50 4 dec (74) 5S¢ (14)

reflux 2 4aa (14) Sa (75)

reflux 5 4af (17) 5a (20)

[a] The reaction was carried out at a molar ratio of the substrate: 2 = 1:2. [b] Isolated yield (based on the amount of 1, 3aa, or 6af used). [c] Calculated

from 1H nmr.
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It is interesting to note that the reaction of 1a with
thiosemicarbazide (2m) gave 4-(2-hydroxy-2,2-diphenyl-
ethyl)-3,5 dimethylpyrazole (4ab) and 1-aminothiocarbonyl-
4-(2-hydroxy-2,2-diphenylethyl)-3,5-dimethylpyrazole
(4am). The product 4ab was formed with a loss of an
aminothiocarbonyl group (entry 45). As the reactions of 1a
with 2b yielded only the hydroperoxide 3ab both in
methanol at 50° and in boiling ethanol (entries 33, 34), the
reaction of 1a with 2m is useful for synthesizing 4ab.

It is known that when hydrazines are warmed with
hydroperoxides rapid decomposition of the hydroperox-
ides occurs to provide the corresponding alcohols [14].
However, when 3aa was warmed with 2a in methanol at
50°, 3aa was recovered quantitatively. After being heated
in the presence of 2a in boiling methanol for 2 hours, 3aa
afforded 4aa (14%) and 5a (75%) (entry 50). The forma-
tion of a large amount of 5a may indicate that the reaction
pathway from 3aa to 4aa is not likely to be important, but
the thermal decomposition of a hydrazone 6 leads to a
cleavage of the oxygen-oxygen bond forming a radical
such as A which is either reduced to 4 or further decom-
posed to give 5 (Scheme 3). It was observed that when
compound 6af was dissolved in deuteriochloroform for
measuring the nmr spectra, it gradually changed to the
spectrum of a mixture of 6af and 3af. This showed that
6af and 3af are in equilibrium. When 6af was treated with
hydrazine in boiling ethanol, 4af was obtained (entry 51).
These observations could support our proposed mecha-
nism for the formation of 3 and 4 as shown in Scheme 3.
As it was previously reported that triphenylphosphine
reduced 1a to give 3-acetyl-2-methyl-5,5-diphenyl-4,5-
dihydrofuran [2], the reactions of 3ab and 3af with this
reagent in diethyl ether gave 4ab (23%) and 4af (80%)
together with 5a (75 and 11%), respectively.

Preparation of 4-(2-Hydroxy-2,2-diphenylethyl)-3-methyl-
1-phenyl-5-pyrazolones 9.

Me
Ar Ar
o H;NNHR NNHR -H0 Ar N
Ar B a—— Ar \ r!]R
O\O Me O~ O Me +H,0 G OOH
OH Me
6

|

ArCOAr

It is known that B-keto esters are also reactive towards
hydrazines and give 2-pyrazolin-5-one derivatives [15],
therefore, the reaction of 1,2-dioxane-3-o0l bearing an
ester function at the C-4 position was examined. The
reaction of ethyl 3-hydroxy-3-methyl-6,6-diphenyl-1,2-
dioxane-4-carboxylate (8a) with phenylhydrazine (2d) at
room temperature gave no products, but the reaction at
100° without solvent yielded 4-(2-hydroxy-2,2-
diphenylethyl)-3-methyl-1-phenyl-5-pyrazolone (9ad)
(Scheme 4). The ir spectrum of 9ad showed a broad
absorption at v = 3000 cm-!, but no carbonyl absorption
at a region of v = 1600-1700 cm-!, indicating that the
compound could be of an enol form. The structure was
confirmed on comparison with the 13C nmr spectra of
9ad and an authentic sample of 4-benzoyl-3-methyl-1-
phenyl-5-pyrazolone. The latter showed a similar spec-
trum to that of 9ad as to the 5-pyrazolone rings. The ir
spectrum of 4-benzoyl-3-methyl-1-phenyl-5-pyrazolone
also showed only one hydrogen bonded carbonyl absorp-
tion at v = 1606 cm-1,

Scheme 4
0
Ph OH
OEt H,NNHR Ph
P Al # N-R
O Me 100°C, S min Pl V=N
OH Me
8a
9aa, R =Me (79%)
9ab, R =H (45%)
9ad, R=Ph (77%)

Similarly, methylhydrazine (2a) and hydrazine (2b)
were also allowed to react with 8a at 100° that gave the
corresponding 5-pyrazolones 9aa and 9ab, respectively.

The Acid-Catalyzed Decomposition of 4-(2-Hydroperoxy-
2,2-diarylethyl)-3,5-dimethylpyrazoles 3 and 4-(2-Hydro-
peroxy-2,2-diphenylethyl)-3,5-dimethylisoxazole (7aj).
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We reported that the treatment of 4-acetyl-6-aryl-3-
methyl-1,2-dioxan-3-ols with strong acid yielded substi-
tuted furans [7]. It seems that the hydroperoxyl group at
benzylic position facilitates a facile aryl migration from
carbon to oxygen atom giving a carbonyl compound and a
phenol. When 3aa was treated with perchloric acid in ace-
tonitrile, three products were obtained: benzophenone
(5a), 4-(benzoylmethyl)-1,3,5-trimethylpyrazoles (10aa)

and 1,3,5-trimethyl-4-(2,2-diphenylethenyl)pyrazoles
(11aa) (Scheme 5 and Table 4). The reaction was exam-
ined by changing the molar ratio of substrate and perchlo-
ric acid as well as the reaction time and the reaction tem-
perature to achieve complete conversion of the substrate.
The optimum yields of 10aa and 11aa were attained when
the reaction was performed at the 1:2 molar ratio of the
substrate and perchloric acid heating under reflux for 30

Table 4

Acid-Catalyzed Decomposition of 4-(2-Hydroperoxy-2,2-diarylethyl)-3,5dimethylpyrazoles 3 and 4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-

dimethylisoxazole (7aj) [a}

Entry Substrate Molar Temp Time Recovered Product (yield/%) {c]
ratio {b] °C hours 3/%

52 3aa 12 50 0.5 37 5a(9) 10aa (28) 11aa (15)
53 3aa 122 50 2 22 5a(12) 10aa (42) 11aa (21)
54 3aa 1:2 reflux 0.5 5a (9) 10aa (49) 11aa (27)
55 3aa 1:4 50 2 9 Sa (21) 10aa (46) 11aa (21)
56 3aa 1:6 50 2 Sa (30) 10aa (49) 11aa (14)
57 3aa 1:8 50 2 Sa (13) 10aa (41) 11aa (14)
58 3ab 1:2 reflux 0.5 5a (47) 10ab (15) 11ab (27)
59 3ad 12 reflux 0.5 5a (9) 10ad (55) 11ad (29)
60 3ba 1:2 reflux 0.5 5b (22) 10ba (40) 11ba (13)
61 3bb 1:2 reflux 0.5 5b (19) 10bb 27)

62 3ca 1:2 reflux 0.5 5¢(14) 10ca (54) 11ca (28)
63 3ch 12 reflux 0.5 5S¢ (25) 10cbh (27) 11cb (29)
64 3da 12 50 1.5 5d (13) 10da (42) 11da (9) [d]
65 Taj 1:2 reflux 0.5 S5a(13) 12aj (52) 13aj (27)

[a] The reaction was carried out in acetonitrile. [b] The substrate: perchloric acid. [c] Isolated yield (based on the amount of pyrazole 3 or 7aj used). [d]
A mixture of (Z)- and (E)-11da and 11da’' in a molar ratio of 1:1.7 based on 'H nmr.
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minutes (entry 54). In the reactions at a higher acid con-
centration and prolonged reaction time the ratio of 10aa
and 11aa was improved in favor of 10aa, but it gave a
considerable amount of benzophenone (5a) in the expense
of 11aa (entries 53, 55-57). The acid catalyzed decompo-
sition of other 4-(2-hydroperoxy-2,2-diarylethyl)-3,5-
dimethylpyrazoles 3 were examined and the results are
listed in Table 4. Phenols were also obtained in the reac-
tion, but their yields were not listed in the Table because
of its considerable loss during the work-up procedure.
The reaction of 3da with perchloric acid gave acetophe-
none (5d), 1,3,5-trimethyl-4-(2-oxopropyl)pyrazole
(10da), (2)- and (E)-1,3,5-trimethyl-4-(2-phenyl-1-
propenyl)pyrazole (11da) and 1,3,5-trimethyl-4-(2-
phenyl-2-propenyl)pyrazole (11da'). The presence of
10da in the products indicates that the phenyl group pref-
erentially migrated during the acid-catalyzed decomposi-
tion (entry 64). Products 11da and 11da’ could not be sep-
arated. The 'H nmr spectrum of the mixture exhibited the
presence of a methylene group (=CHj) at 8 = 4.83 and
5.33, and a vinylic hydrogen at & = 6.57. Gas chromato-
graphy of the mixture showed three peaks all having the
same molecular ions (m/z = 226) and the same fragmenta-
tion patterns in their mass spectra.

The acid-catalyzed decomposition of 7aj also yielded
4-(benzoylmethyl)-3,5-dimethylisoxazole (12aj) and 3,5-
dimethyl-4-(2,2-diphenylethenyl)isoxazole (13aj) in mod-
erate yields (Entry 65).

In conclusion, convenient preparations of 4-(2-hydro-
peroxy-2,2-diarylethyl)-3,5-dimethylpyrazoles, 4-(2-
hydroxy-2,2-diarylethyl)-3,5-dimethylpyrazoles, and 4-
(aroylmethyl)-3,5-dimethylpyrazoles from readily avail-
able materials are reported. The reactions are easily car-
ried out giving products in moderate yields and should be
applicable to the other classes of heterocycles.

EXPERIMENTAL

Measurements.

All of the 'H and !3C nmr spectra were taken with a JNM
PMX-60SI (60 MHz) and a JNM EX-90FT nmr (90 MHz for 1H
and 22.5 MHz for 13C) spectrometer with tetramethylsilane
being used as the internal standard. Chemical shifts are shown in
8 values (ppm). The ir spectra were measured on a JASCO
A-102 ir spectrometer and expressed in v values (cm-!). Mass
spectra were taken with a JMS-LX1000, and a Shimadzu
QP2000GF mass spectrometer at an ionizing voltage of 70 eV.
All of the melting points were determined with a Yanagimoto
micromelting-point apparatus MP-J3. Elemental analyses were
performed by the Instrumental Analysis Center, Kumamoto
University and the Microanalytical Center, Kyushu University,
Fukuoka.

Materials.
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The preparations of 6-substituted and 6,6-disubstituted 1,2-
dioxan-3-ols 1a, 1b, 1c, 1d, and 8a have been reported in previ-
ous papers [1,2,5]. Methylhydrazine (2a) (Tokyo Kasei),
hydrazine hydrate (2b) (Wako), (2-hydroxyethyl)hydrazine (2c)
(Tokyo Kasei), phenylhydrazine hydrochloride (2d) (Wako),
(4-chlorophenyl)hydrazine hydrochloride (2e) (Tokyo Kasei),
(4-nitrophenyl)hydrazine hydrochloride (2f) (Tokyo Kasei),
(2,4-dinitrophenyl)hydrazine (2g) (Wako), benzenesulfonyl-
hydrazide (2h) (Tokyo Kasei), p-toluenesulfonylhydrazide (2i)
(Tokyo Kasei), hydroxylamine hydrochloride (2j) (Tokyo
Kasei), (4-methylphenyl)hydrazine hydrochloride (2k) (Wako),
(4-methoxyphenyl)hydrazine hydrochloride (21) (Tokyo Kasei),
and 4-benzoyl-3-methyl-1-phenyl-5-pyrazolone (Tokyo Kasei)
were used as received.

Reactions of 4-Acetyl-6-aryl-3-methyl-1,2-dioxan-3-ols 1a-d with
Hydrazine (2b), Hydrazine Derivatives 2a, 2c-i, or Hydroxyl-
amine (2j) in Methanol-Acetic Acid.

The general procedure for the reaction of 4-acetyl-6-aryl-3-
methyl-1,2-dioxan-3-ols 1a-d with hydrazine, hydrazine deriva-
tives, or hydroxylamine in methanol-acetic acid was as follows.
A solution of a 1,2-dioxan-3-o0l (1 mmole) and a hydrazine or a
hydrazine hydrochloride (2 mmoles) in a 1:1 mixture of
methanol-acetic acid (v/v, 10 ml) was stirred at a temperature
and for the period of time shown in Table 1. The reaction was
quenched by adding water (60 ml) and the mixture was then
extracted with benzene. After removing the benzene, the result-
ing products were separated on tic (Wakogel B10) while eluting
with a mixture of hexane-ethyl acetate (1:1 v/v). The products
were further purified for analytical samples by recrystallization
from appropriate solvents. The yields are listed in Tables 1 and
2. Specific details are given below.

Products.

4-(2-Hydroperoxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole
(3aa).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 166-167°; ir (chloroform): v = 3520-
3200cm-1; IH nmr (60 MHz, deuteriochloroform): 6 = 1.63 (3H,
s), 1.73 (3H, s), 3.40 (2H, s), 3.50 (3H, s), 7.28 (11H, br s); 13C
nmr (22.5 MHz, deuteriochloroform): & = 147.7, 143.2, 138.9,
128.0, 127.7, 127.3, 110.3, 89.8, 35.5, 31.3, 11.3,9.22.

Anal. Caled. for CogH,,N,0,: C, 74.51; H, 6.88; N, 8.69.
Found: C, 74.25; H, 6.94; N, 8.94.

4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-dimethylpyrazole
(3ab).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 158-159°; ir (potassium bromide): v =
3480-3200 cm-1; 1H nmr (60 MHz, deuteriochloroform): 8 =
1.73 (6H, s), 3.44 (2H, s), 5.67 (2H, br s), 7.37 (10H, s); 13C
nmr (22.5 MHz, deuteriochloroform): § = 144.6, 143.0, 128.0,
1279, 127.5, 109.6, 90.2,31.0, 10.5.

Anal. Caled. for CgHy¢N,0;: C, 74.00; H, 6.54; N, 9.08.
Found: C, 73.93; H, 6.57; N, 8.99.

1-(2-Hydroxyethyl)-4-(2-hydroperoxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (3ac).

This compound was obtained as colorless microcrystals from
diethyl ether, mp 125-126°; ir (chloroform): v = 3500-3200

cml; 1H nmr (90 MHz, deuteriochloroform): § = 1.68 (3H, s),
1.70 (3H, s), 3.39 (2H, s), 3.73-3.83 (4H, m), 5.71 (1H, br s),
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7.21 (11H, br s); 13C nmr (22.5 MHz, deuteriochloroform): 8 =
148.6, 143.0, 139.3, 128.0, 127.7, 127.4, 110.5, 90.0, 61.6, 49.8,
31.1,11.5,9.1.

Anal. Calcd. for C5H,4N,04: C, 71.57; H, 6.86; N, 7.95.
Found: C, 71.54; H, 6.93; N, 8.07.

4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-dimethyl-1-phenyl-
pyrazole (3ad).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 138-140°; ir (chloroform): v = 3628-
3200 cm'!; 1H nmr (60 MHz, deuteriochloroform): & = 1.65
(3H, s), 1.90 (3H, s), 3.40 (2H, s), 7.40 (15H, m), 8.30 (1H, br
s); 13C nmr (22.5 MHz, deuteriochloroform): & = 150.0, 142.7,
140.2, 139.0, 128.8, 128.1, 127.9, 127.7, 127.0, 125.0, 112.1,
90.5,31.1,11.7,10.7.

Anal. Caled. for Co5sHy4N,O5: C, 78.10; H, 6.29; N, 7.29.
Found: C, 77.80; H, 6.35; N, 7.63.

1-(4-Chlorophenyl)-4-(2-hydroperoxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (3ae).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 158-159°; ir (chloroform); v = 3616-3200 cmrl;
IH nmr (60 MHz, deuteriochloroform): 8 = 1.65 (3H, s), 1.80 (3H,
s), 3.43 (2H, s), 7.20 (14H, m), 8.50 (1H, br s); 13C nmr (22.5
MHz, deuteriochloroform): 8 = 150.3, 142.8, 139.0, 138.4, 132.5,
1289, 1279, 127.7, 127.5, 1259, 112.6,90.0, 31.0, 11.5, 10.6.

Anal. Caled. for C25H23C1N202'1/4H201 C, 7091, H, 559,
N, 6.62. Found: C, 70.45; H, 5.51; N, 7.02.

4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-dimethyl-1-(4-nitro-
phenyl)pyrazole (3af).

This compound was obtained as pale yellow cubes from chlo-
roform-hexane, mp 122-124°; ir (chloroform): v = 3520-3200,
1598, 1340 cm!; 'H nmr (60 MHz, deuteriochloroform): & =
1.82 (6H, s), 3.48 (2H, s), 7.25 (10H, 5), 7.41-8.28 (4H, m), 8.10
(1H, br s); 13C nmr (22.5 MHz, deuteriochloroform) § = 152.1,
145.4, 145.0, 142.7, 139.4, 1279, 127.7, 124.6, 123.7, 114.7,
90.0, 30.9, 11.7, 11.4.

Anal. Caled. for CysH,3N30,: C, 69.92; H, 5.40; N, 9.78.
Found: C, 69.70; H, 5.49; N, 9.71.

1-Benzenesulfonyl-4-(2-hydroperoxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (3ah).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 164-165°; ir (chloroform): v = 3512-3200,
1372, 1183 cm!; 1H nmr (60 MHz, deuteriochloroform): & =
1.77 (3H, s), 2.00 (3H, s), 3.40 (2H, s), 6.47 (1H, br s), 7.10-
8.10 (15H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
155.5, 143.1, 142.0, 138.7, 133.7, 129.2, 128.0, 127.8, 127.7,
127.5,116.8,90.1, 304, 12.1, 10.9.

Anal. Caled. for Cy5HyyN,04S: C, 66.90; H, 5.40; N, 6.20.
Found: C, 66.96; H, 5.42; N, 5.90.

4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-dimethyl-1-(4-methyl-
benzenesulfonyl)pyrazole (3ai).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 154-155°; ir (chloroform): v = 3280,
1372, 1173 cm}; 'H nmr (60 MHz, deuteriochloroform): & =
1.75 3H, s), 1.97 (3H, 5), 2.45 (3H, s), 3.35 (2H, s), 6.45 (1H, br
s), 7.18-7.90 (14H, m); !3C nmr (22.5 MHz, deuterio-
chloroform): § = 155.2, 144.8, 143.0, 142.0, 135.8, 129.8, 128.0,
1279, 127.7,127.5, 116 .5, 90.2, 30.4, 21.7, 12.1, 10.9.
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Anal. Calcd. for Cy6H,6N;0,4S: C, 67.51; H, 5.67; N, 6.06.
Found: C, 67.70; H, 5.54; N, 5.76.

4-[2-Hydroperoxy-2,2-bis(4-chlorophenyl)ethyl]-1,3,5-tri-
methylpyrazole (3ba).

This compound was obtained as colorless microcrystals from
chloroform-hexane; mp 176-177°; ir (chloroform): v = 3624-
3200 cm-1; 1H nmr (60 MHz, deuteriochloroform): 5 =167
(3H, s), 1.77 (3H, s), 3.40 (2H, s), 3.57 (3H, s), 6.30 (1H, br s),
7.25 (8H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
147.5, 141.0, 138.7, 133.7, 129.4, 128.0, 109.6, 89.4, 35.7, 31.3,
11.4,9.3.

N, 7.00. Found: C, 59.71; H, 5.32; N, 7.16.

4-[2-Hydroperoxy-2,2-bis(4-chlorophenyl)ethyl]-3,5-dimethyl-
pyrazole (3bb).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 153-155°; ir (chloroform): v = 3472-
3200 cm-l; 1H nmr (60 MHz, deuteriochloroform): & = 1.66
(6H, s), 3.32 (2H, s), 7.14 (8H, m), 9.63 (2H, br s); 13C nmr
(22.5 MHz, deuteriochloroform): & = 144.3, 141.2, 133.3, 129.6,
127.8, 109.2, 88.9,31.2, 10.4.

Anal. Calced. for C1gH3C1,N,0O,: C, 60.49; H, 4.81; N, 7.43.
Found: C, 60.11; H, 4.82; N, 7.40.

4-[2-Hydroperoxy-2,2-bis(4-chlorophenyl)ethyl]-3,5-dimethyl-
1-phenylpyrazole (3bd).

This compound was obtained as colorless cubes from chloro-
form, mp 146-147°; ir (chloroform): v = 3610-3200 cm-}; 1H
nmr (60 MHz, deuteriochloroform): 8 = 1.73 (3H, s), 1.83 (3H,
s), 3.45 (2H, s), 6.30 (1H, br s), 7.25 (13H, m); 13C nmr (22.5
MHz, deuteriochloroform): & = 149.0, 140.3, 138.8, 138.4,
133.0, 128.8, 128.2, 127.2, 126.6, 124.2, 111.0, 88.6, 30.4,
10.9, 10.1.

Anal. Caled. for C35H,,C1hN,0,: C, 66.23; H, 4.89; N, 6.18.
Found: C, 66.07; H, 4.75; N, 6.34.

4-[2-Hydroperoxy-2,2-bis(4-methylphenyl)ethyl]-1,3,5-
trimethylpyrazole (3ca).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 166-167°; ir (chloroform): v = 3508-
3200 cm'!; 1H nmr (60 MHz, deuteriochloroform): & = 1.60
(3H, s), 1.77 (3H, s), 2.30 (6H, s), 3.33 (2H, s), 3.50 (3H, s),
7.11 (9H, s); 13C nmr (22.5 MHz, deuteriochloroform): & =
147.7, 140.3, 138.7, 136.9, 128.4, 1279, 110.4, 89.7, 35.6, 31.3,
21.0, 11.3,9.30.

Anal. Caled. for CyrHygN,O,01/4H,0: C, 74.44; H, 7.52; N,
7.89. Found: C, 74.63; H, 7.37; N, 8.11.

4-[2-Hydroperoxy-2,2-bis(4-methylphenyl)ethyl]-3,5-dimethyl-
pyrazole (3cb).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 108-110°; ir (chloroform): v = 3472-
3200 cml; 1H nmr (60 MHz, deuteriochloroform): 6 = 1.67
(6H, s), 2.30 (6H, s), 3.35 (2H, s), 6.95-7.50 (10H, m); 13C nmr
(22.5 MHz, deuteriochloroform): 8 = 144.3, 140.3, 136.9, 128 4,
128.0, 109.7, 89.8, 31.0, 21.0, 10.4.

Anal. Caled. for CyyHyyN,0,°1/4H,0: C, 73.98; H, 7.24; N,
8.22. Found: C, 74.31; H, 7.18; N, 8.35.

4-[2-Hydroperoxy-2,2-bis(4-methylphenyl)ethyl]-3,5-dimethyl-
1-phenylpyrazole (3cd).
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This compound was obtained as colorless cubes from diethyl
ether, mp 173-174°; ir (chloroform): v = 3600-3200 cm!; 'H nmr
(60 MHz, deuteriochloroform): 6 = 1.77 (3H, s), 1.80 (3H, s}, 2.30
(6H, s), 3.43 (2H, s), 7.10-7.33 (14H, m); 13C nmr (22.5 MHz,
deuteriochloroform): & = 149.9, 144.0, 139.8, 139.1, 137.2, 128.8,
128.5,127.9,127.0, 124.9, 112.4,90.2,31.0, 21.0, 11.5, 10.7.

Anal. Calcd. for Cy7H,gN,0,: C, 78.61; H, 6.85; N, 6.79.
Found: C, 78.44; H, 6.84; N, 7.02.

4-(2-Hydroperoxy-2-phenylpropyl)-1,3,5-trimethylpyrazole
(3da).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 112-113°; ir (chloroform): v = 3536-3200 cm™1;
H nmr (60 MHz, deuteriochloroform): 8 = 1.67 (6H, s), 1.85
(3H, s), 2.68 (2H, s), 3.48 (3H, s), 7.24 (5H, s), 8.30 (1H, br s);
13C nmr (22.5 MHz, deuteriochloroform): & = 146.9, 144.0,
138.1, 127.8, 126.8, 126.0, 110.8, 86.6, 35.8,35.3, 21.8, 11.4,9.1.

Anal. Calcd. for C sHygN,O5: C, 69.21; H, 7.74; N, 10.76.
Found: C, 69.49; H, 7.81; N, 11.01.

Benzophenone (5a).
This compound had mp 47-49° (from ethanol).

3-Methyl-4-[1-(4-nitrophenylhydrazino)ethyl]-6,6-diphenyl-1,2-
dioxan-3-ol (6af).

This compound was obtained as pale yellow cubes from chlo-
roform-hexane, mp 120-122°; ir (chloroform): v = 3630-3200,
1600, 1329 cm-1; 'H nmr (60 MHz, deuteriochloroform): & =
1.30 (3H, s), 2.03 (3H, s), 2.80 (3H, m), 4.10 (1H, br s), 7.30-
8.25 (15H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
149.9, 149.3, 143.6, 141.1, 140.3, 128.6, 128.4, 128.0, 127.4,
126.8, 126.6, 126.1, 125.7, 112.0, 85.7,48.1, 33.3, 244, 14 4.

3-Methyl-4-[1-(2,4-dinitrophenylhydrazino)ethyl]-6,6-diphenyl-
1,2-dioxan-3-o0l (6ag).

This compound was obtained as orange cubes from benzene-
hexane, mp 175-177°; ir (chloroform): v = 3552-3292, 1609,
1327; 'H nmr (60 MHz, deuteriochloroform): 8 = 1.30 (3H, s),
2.20 (3H, s), 2.90 (3H, m), 3.67 (1H, br s), 7.35-8.45 (13H, m),
9.20 (1H, s); 13C nmr (22.5 MHz, deuteriochloroform): § = 156.1,
144.9, 143.5, 140.9, 138.3, 130.1, 128.6, 128.5, 128.1, 127.5,
126.8, 125.6, 123 .4, 116.6,99.9, 85.8, 48.7,32.8, 24 4, 14 8.

Anal. Calcd. for C,sHpyN4O4: C, 60.97; H, 4.91; N, 11.38.
Found: C, 60.87; H, 4.87; N, 11.14.

4-[1-(Hydroxyimino)ethyl]-3-methyl-6,6-diphenyl-1,2-dioxan-
3-0l (6aj).

This compound was obtained as colorless needles from
diethyl ether-hexane, mp 156-157°; ir (chloroform): v = 3592-
3150, 1600 cm-!; 'H nmr (60 MHz, deuteriochloroform): § =
1.25 (3H, s), 1.98 (3H, s), 2.75 (3H, m), 4.50 (1H, br s), 6.10
(1H, br s), 7.30-7.60 (10H, m); 13C nmr (22.5 MHz, deuterio-
chloroform): 8 = 157.9, 143.6, 141.0, 128.5, 128.3, 127.9, 127.3,
126.8, 125.8, 100.1, 85.9,45.9,32.9,24.1, 13.0.

Anal. Calcd. for C;oH,NOy: C, 69.71; H, 6.47; N, 4.28.
Found: C, 69.42; H, 6.27; N, 4.10.

4-(2-Hydroperoxy-2,2-diphenylethyl)-3,5-dimethylisoxazole
(Taj).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 174-176°; ir (chloroform): v = 3290 cm"
1. 1H pmr (60 MHz, deuteriochloroform): 8 = 1.70 (3H, s), 1.92
(3H, s), 3.37 (2H, s), 7.30 (10H, s), 7.90 (1H, br s); 13C nmr
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(22.5 MHz, deuteriochloroform): & = 167.7, 160.9, 142.4, 128.0,
127.6, 127.5, 108.2, 89.5, 29.5, 10.5, 9.4.

Anal. Calcd. for CjgHgNO;3: C, 73.76; H, 6.19; N, 4.53.
Found: C, 73.34; H, 6.09; N, 4.30.

4-[2-Hydroperoxy-2,2-bis(4-chlorophenyl)ethyl]-3,5-dimethyl-
isoxazole (7bj).

This compound was obtained as colorless cubes from chloro-
form, mp 186-188°; ir (chloroform): v = 3620-3200 cm'l; 1H
nmr (60 MHz, deuteriochloroform): 6 = 1.73 (3H, s), 1.95 (3H,
s), 3.35 (2H, s), 7.25-7.50 (8H, m), 8.30 (1H, br s); 13C nmr
(22.5 MHz, deuteriochloroform): 8 = 167.8, 160.9, 141.3, 133.6,
129.3, 128.0, 108.2, 88.0, 29.7, 10.8, 9.8.

Anal. Calcd. for CygH;CI,NO5: C, 60.33; H, 4.53; N, 3.70.
Found: C, 60.03; H, 4.34; N, 3.75.

4-[2-Hydroperoxy-2,2-bis(4-methylphenyl)ethyl]-3,5-dimethyl-
isoxazole (7cj).

This compound was obtained as colorless cubes from diethyl
ether-hexane, mp 126-127°; ir (chloroform): v = 3696-3200 cm-
1. 1H nmr (60 MHz, deuteriochloroform): 8 = 1.67 (3H, s), 1.93
(3H, s), 2.30 (6H, s), 3.33 (2H, s), 7.11 (8H, m), 7.97 (1H, br s);
13C nmr (22.5 MHz, deuteriochloroform): & = 167.8, 161.1,
139.6, 137.4, 128.7, 127.5, 108.6, 89.4, 29.6, 21.0, 10.7, 9.5.

Anal. Calcd. for C5)H3NO;3: C, 74.75; H, 6.87; N, 4.15.
Found: C, 74.69; H, 6.65; N, 4.14.

Reactions of 4-Acetyl-6-aryl-3-methyl-1,2-dioxan-3-ols la-c, 4-(2-
Hydroperoxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole (3aa), and
3-Methyl-4-[ 1-(4-nitrophenylhydrazino)ethyl]-6,6-diphenyl-1,2-
dioxan-3-o0l (6af) with Hydrazine (2b) or Hydrazine Derivatives 2a,
c-f, h, i, k-m in an Alkanol.

The general procedure for the reaction of 4-acetyl-6-aryl-3-
methyl-1,2-dioxan-3-ols 1a-c with hydrazine (2b), hydrazine
derivatives 2a, c-f, h, i, k-m in an alkanol was as follows. A
solution of a 1,2-dioxan-3-ol (1 mmole) and a hydrazine or a
hydrazine hydrochloride (2 mmoles) in a solvent (10 ml) was
stirred at a temperature and for the period of time shown in
Tables 1-3. The reaction was quenched by adding water (60 ml)
and the mixture was then extracted with benzene. After remov-
ing the benzene, the resulting products were separated on tlc
(Wakogel B10) while eluting with a mixture of hexane-diethyl
ether (1:4 v/v). The products were further purified for analytical
samples by recrystallization from appropriate solvents. The
yields are listed in Tables 1-3. Specific details are given below.

Products.
4-(2-Hydroxy-2,2-diphenylethyl)-1,3,5-trimethylpyrazole (4aa).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 169-171°; ir (chloroform): v = 3552-
3200 cm-!; 1H nmr (60 MHz, deuteriochloroform): 8 = 1.61
(3H, s), 1.72 (3H, s), 2.65 (1H, br s), 3.32 (2H, s), 3.56 (3H, s),
7.18-7.38 (10H, m); 13C nmr (22.5 MHz, deuteriochloroform): &
= 1475, 147.0, 138.5, 127.8, 126.7, 126.2, 109.4, 77.8, 37.0,
35.7,11.6,9.3.

Anal. Calcd. for CogH»,N,0O: C, 78.40; H, 7.24; N, 9.14.
Found: C, 78.52; H, 7.33; N, 9.20.

4-(2-Hydroxy-2,2-diphenylethyl)-3,5-dimethylpyrazole (4ab).

This compound was obtained as colorless microcrystals from
chloroform-diethyl ether, mp 204-205°; ir (potassium bromide): v =
3416-3220 cmr!l; 'H nmr (60 MHz, deuteriochloroform): & = 1.69
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(6H, s), 3.35 (2H, s), 4.70 (2H, br 5), 7.21-7.37 (10H, m); 13C nmr
(22.5 MHz, deuteriochloroform): & = 147.1, 144.6, 128.1, 126.9,
126.5, 109.1, 78.2, 36.7, 10.8.

Anal. Calced. for CgH,gN,O: C, 78.05; H, 6.89; N, 9.58.
Found: C, 77.78; H, 6.84; N, 9.52.

1-(2-Hydroxyethyl)-4-(2-hydroxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (4ac).

This compound was obtained as colorless needles from
ethanol, mp 128-129°; ir (chloroform): v = 3556-3200 cm'!; 1H
nmr (60 MHz, deuteriochloroform): 8 = 1.63 (3H, s), 1.73 (3H,
s), 2.70 (1H, br s), 3.33 (2H, s), 3.85 (1H, br s), 3.90 (4H, s),
7.20-7.50 (10H, m); 13C nmr (22.5 MHz, deuteriochloroform): &
= 148.4, 147.0, 139.1, 128.0, 126.9, 126.4, 109.8, 78.1, 61.5,
50.0, 36.9,11.9,9.3.

Anal. Calcd. for Cp HogN,O,: C, 74.97; H, 7.19; N, 8.33.
Found: C, 74.69; H, 7.18; N, 8.41.

4-(2-Hydroxy-2,2-diphenylethyl)-3,5-dimethyl-1-phenylpyra-
zole (dad).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 156-157°; ir (chloroform): v = 3696-3200 cm-1;
1H nmr (90 MHz, deuteriochloroform): 8 = 1.65 (3H, s), 1.90 (3H,
5), 2.45 (1H, brs), 3.41 (2H, s), 7.33-7.36 (15H, m); 13C nmr (22.5
MHz, deuteriochloroform): & = 149.8, 147.0, 140.0, 138.9, 128.9,
128.1,127.2,127.0, 126.5, 124 .8, 111.7, 78.3,37.1, 12.1, 10.9.

Anal. Calcd. for C,5Hp4N,0O°1/4H,0: C, 80.51; H, 6.62; N,
7.51. Found: C, 80.76; H, 6.77; N, 7.69.

1-(4-Chlorophenyl)-4-(2-hydroxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (4ae).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 150-151°; ir (chloroform): v = 3610-3250
cml; 1H nmr (60 MHz, deuteriochloroform): & = 1.70 (3H, s),
1.90 (3H, s), 2.50 (1H, br s), 3.45 (2H, s), 7.45 (14H, m); 13C
nmr (22.5 MHz, deuteriochloroform): 8 = 150.1, 146.8, 138.7,
138.4, 132.5, 128.9, 1279, 126.9, 126.4, 125.7, 112.2, 78.2,
36.8,11.9,10.8.

Anal. Calcd. for C,5H,3CIN,O: C, 74.52; H, 5.75; N, 6.95.
Found: C, 74.60; H, 5.53; N, 6.92. |

4-(2-Hydroxy-2,2-diphenylethyl)-1-(4-nitrophenyl)-3,5-
dimethylpyrazole (4af).

This compound was obtained as pale yellow cubes from chlo-
roform-hexane, mp 167-168°; ir (chloroform): v = 3616-3200,
1598, 1341 ecm'!; 'H nmr (60 MHz, deuteriochloroform): § =
1.77 (3H, s), 1.87 (3H, s), 2.40 (1H, br s), 3.40 (2H, s), 7.40-
8.37 (14H, m); !13C nmr (22.5 MHz, deuteriochloroform): & =
151.9, 146.8, 145.6, 145.1, 139.1, 128.2, 127.3, 126.6, 124.7,
123.7, 114.5,78.6, 36.8, 12.1, 11.6.

Anal. Calcd. for C,5H,3N303: C, 72.62; H, 5.61; N, 10.16.
Found: C, 72.83; H, 5.69; N, 10.19.

4-(2-Hydroxy-2,2-diphenylethyl)-1-(4-methylphenyl)-3,5-
dimethylpyrazole (4ak).

This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 128-129°; ir (chloroform): v = 3552-
3250 cm'l; 1H nmr (60 MHz, deuteriochloroform): & = 1.62
(3H, s), 1.90 (3H, s), 2.35 (3H, s), 2.50 (1H, br 5), 3.43 (2H, s),
7.25-7.50 (14H, m); 13C nmr (22.5 MHz, deuteriochloroform): &
= 149.5, 147.0, 138.9, 137.5, 137.1, 129.5, 128.1, 127.0, 126.5,
124.8, 111.3, 78.2,37.2, 21.1, 12.1, 10.8.
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Anal. Calcd. for CygHy¢N,O: C, 81.64; H, 6.85; N, 7.32.
Found: C, 81.66; H, 6.87; N, 7.33.

4-(2-Hydroxy-2,2-diphenylethyl)-1-(4-methoxyphenyl)-3,5-
dimethylpyrazole (4al).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 177-178°; ir (chloroform): v = 3552-3200
cml; 1H nmr (60 MHz, deuteriochloroform): & = 1.60 (3H, s),
1.89 (3H, s), 2.55 (1H, br s), 3.40 (2H, s), 3.80 (3H, s), 6.83-
7.40 (14H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
158.8, 149.3, 147.0, 139.1, 133.1, 128.0, 127.0, 126.5, 126.4,
114.1, 111.0, 78.2, 55.5,37.1, 12.0, 10.6.

Anal. Caled. for CpgH,gN,0,°1/3H,0: C, 77.21; H, 6.65; N,
6.93. Found: C, 76.78; H, 6.56; N, 6.79.

1-Aminothiocarbonyl-4-(2-hydroxy-2,2-diphenylethyl)-3,5-
dimethylpyrazole (4am).

This compound was obtained as colorless plates from chloro-
form-hexane, mp 194-195°; ir (chloroform): v = 3528, 3384, 1225;
H nmr (60 MHz, deuteriochloroform): 8 = 2.10 (3H, s), 2.30 (3H,
s), 2.31 (1H, s), 3.65 (2H, s), 7.40-7.55 (10H, m), 8.70 (2H, br s);
13C nmr (22.5 MHz, deuteriochloroform): = 178.3, 156.8, 146.3,
1455, 128.4,127.5, 1257, 109.1, 89.6, 46.2, 15.2, 14.3.

Anal. Caled. for C,gH,N3OS: C, 68.35; H, 6.02; N, 11.96.
Found: C, 68.18; H, 5.88; N, 11.75.

4-[2-Hydroxy-2,2-bis(4-chlorophenyl)ethyl]-1,3,5-trimethyl-
pyrazole (4ba).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 150-151°; ir (chloroform): v = 3540-3200
cml; 1H nmr (60 MHz, deuteriochloroform): 8 = 1.70 (3H, s),
1.77 (3H, s), 2.75 (1H, br s), 3.30 (2H, s), 3.65 (3H, s), 7.35 (8H,
m); 13C nmr (22.5 MHz, deuteriochloroform): 8 = 147.5, 1453,
138.6, 138.0, 128.2, 127.8, 109.0, 77.3, 37.0, 35.9, 11.9, 9.6.

Anal. Calcd. for CoH,C1,N,0°1/4H,0: C, 63.25; H, 5.44;
N, 7.38. Found: C, 63.37; H, 5.32; N, 7.38.

1-(2-Hydroxyethyl)-4-[2-hydroxy-2,2-bis(4-chlorophenyl)-
ethyl]-3,5-dimethylpyrazole (4bc).

This compound was obtained as colorless needles from chlo-
roform-hexane, mp 158-159°; ir (chloroform): v = 3620-3195;
IH nmr (60 MHz, deuteriochloroform): 8 = 1.70 (3H, s), 1.80
(3H, s), 2.50 (1H, br s), 3.30 (2H, s), 3.60 (1H, br s), 3.93 (4H,
s), 7.30 (8H, m); 13C nmr (22.5 MHz, deuteriochloroform): 6 =
148.3, 145.2, 139.0, 133.2, 128.2, 127.8, 109.2, 77.5, 61.6, 50.0,
36.8,12.1,9.5.

Anal. Calcd. for C5;H,,ChN,Oy: C, 62.22; H, 5.47; N, 6.91.
Found: C, 62.12; H, 5.35; N, 6.67.

4-[2-Hydroxy-2,2-bis(4-methylphenyl)ethyl]-1,3,5-trimethyl-
pyrazole (4ca).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 153-154°; ir (chloroform): v = 3548-3200
cm-l; IH nmr (60 MHz, deuteriochloroform): 6 = 1.67 (3H, s),
1.75 3H, s), 2.30 (6H, s), 2.75 (1H, br s), 3.30 (2H, s), 3.63 (3H,
s), 7.07-7.40 (8H, m); 13C nmr (22.5 MHz, deuteriochloroform):
8 = 147.6, 1443, 138.6, 136.2, 128.5, 126.2, 109.7, 77.6, 37.0,
35.7,20.8,11.7,9 4.

Anal. Calcd. for CyoHo6N50O: C, 79.01; H, 7.84; N, 8.38.
Found: C, 78.76; H, 7.99; N, 8.34.

1-(2-Hydroxyethyl)-4-[2-hydroxy-2,2-bis(4-methylphenyl)-
ethyl]-3,5-dimethylpyrazole (4cc).
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This compound was obtained as colorless microcrystals from
chloroform-hexane, mp 140-142°; ir (chloroform): v = 3612-
3195 cm'!; 1H nmr (60 MHz, deuteriochloroform): 8 = 1.65
(3H, s), 1.73 (3H, s), 2.30 (6H, s), 2.75 (1H, br s5), 3.30 (2H, s),
3.73 (1H, br s), 3.90 (4H, s), 7.00-7.45 (8H, m); 13C nmr (22.5
MHz, deuteriochloroform): & = 148.5, 144.3, 139.0, 136.5,
128.7, 126.3, 110.0, 78.0, 61.7, 49.9, 36.9, 21.0, 12.0, 9.4.

Anal. Calcd. for Cp3HygN,0,°1/4H,0: C, 74.87; H, 7.78; N,
7.59. Found: C, 74.39; H, 7.69; N, 7.51.

4,4'-Dichlorobenzophenone (5b).

This compound had mp 145-146° (from benzene-hexane).
4,4'-Dimethylbenzophenone (Sc).

This compound had mp 92-94° (from ethanol).
Reduction of 3ab and 3af with Triphenyiphosphine.

A mixture of 3ab (77 mg) and triphenylphosphine (66 mg) in
anhydrous diethyl ether (10 ml) was stirred at room temperature
for 6 hours. The solvent was removed and the residue was tritur-
ated with 2M hydrochloric acid. The mixture was then extracted
with benzene (3 x 10 ml). After the benzene being removed, the
residue was separated by tlc to give 4ab (17 mg, 23%) and Sa
(34 mg, 75%) which were identified with authentic samples.
Compounds 4af (119 mg, 80%) and 5a (23 mg, 11%) were simi-
larly obtained from 3af (156 mg).

The Reaction of Ethyl 3-Hydroxy-3-methyl-6,6-diphenyl-1,2-
dioxane-4-carboxylate (8a) with Hydrazine (2b) or Hydrazine
Derivatives 2a, 2d.

The general procedure for the reaction of ethyl 3-hydroxy-3-
methyl-6,6-diphenyl-1,2-dioxane-4-carboxylate (8a) with
hydrazine (2b) or hydrazine derivatives 2a or 2d was as follows.
A mixture of ethyl 3-hydroxy-3-methyl-6,6-diphenyl-1,2-diox-
ane-4-carboxylate (8a) (1 mmole) and a hydrazine (5 mmoles)
was heated at 100° for 5 minutes. The precipitate was collected
and recrystallized from methanol to afford 4-(2-hydroxy-2,2-
diphenylethyl)-3-methyl-5-pyrazolone 9. Yields are listed in
Scheme 4.

Products.

4-(2-Hydroxy-2,2-diphenylethyl)-1,3-dimethyl-5-pyrazolone
(9aa).

This compound was obtained as colorless microcrystals from
methanol, mp 265-266°; ir (potassium bromide): v = 3456-2924,
1560 cm-!; 1H nmr (60 MHz, DMSO-dg): 8 = 1.90 (3H, s), 2.40-
2.80 (1H, br s), 3.18 (2H, s), 3.23 (3H, s), 3.40-3.80 (1H, br s),
7.15-7.70 (10H, m); 13C nmr (22.5 MHz, deuteriochloroform):
3 = 159.0, 148.4, 144.5, 127.6, 125.9, 125.8, 100.5, 78.5, 36.6,
304, 10.5.

Anal. Caled. for CigH,oN,O,: C, 74.00; H, 6.54; N, 9.08.
Found: C, 74.05; H, 6.61; N, 9.16.

4-(2-Hydroxy-2,2-diphenylethyl)-3-methyl-5-pyrazolone (9ab).

This compound was obtained as colorless microcrystals from
methanol, mp 167-168°; ir (potassium bromide): v = 3700-2000,
1568 cm-!; 'H nmr (60 MHz, DMSO-dg): § = 1.80 (3H, 5), 2.30
(1H, br s), 3.10 (1H, br s), 3.23 (2H, s), 7.20-7.70 (11H, m); 13C
nmr (22.5 MHz, DMSO-d¢): & = 162.5, 147.8, 141.1, 127.4,
125.9,98.3, 78.3, 35.6, 10.0.

Anal. Calcd. for C;gHgN,O,: C, 73.45; H, 6.16; N, 9.52.
Found: C, 73.60; H, 6.24; N, 9.57.
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4-(2-Hydroxy-2,2-diphenylethyl)-3-methyl-1-phenyl-5-pyra-
zolone (9ad).

This compound was obtained as colorless needles from
methanol, mp 195-196°; ir (potassium bromide): v = 3625-3052,
1565 cm-1; 1H nmr (60 MHz, DMSO-dg + deuteriochloroform):
8 = 1.87 (3H, s), 3.10 (1H, br s), 3.30 (2H, s), 4.90 (1H, br s),
7.10-7.70 (15H, m); 13C nmr (22.5 MHz, deuteriochloroform):
5 = 162.0, 147.6, 147.4, 136.6, 128.7, 127.7, 126.4, 126.2,
125.3, 120.1, 102.0, 78.4, 36.1, 11.0.

Anal. Calcd. for C54H,,N,0,: C, 77.81; H, 5.99; N, 7.56.
Found: C, 77.48; H, 6.00; N, 7.52.

Acid-Catalyzed Decomposition of 4-(2-Hydroperoxy-2,2-
diarylethyl)-3,5-dimethylpyrazoles 3 and 4-(2-Hydroperoxy-2,2-
diphenylethyl)-3,5-dimethylisoxazole (7aj).

The general procedure for the acid-catalyzed decomposition
of 4-(2-hydroperoxy-2,2-diarylethyl)-3,5-dimethylpyrazoles 3
and 4-(2-hydroperoxy-2,2-diphenylethyl)-3,5-dimethylisoxazole
(7aj) was as follows. A solution of a 3 or 7aj (1 mmole) in ace-
tonitrile (15 ml) containing perchloric acid (1-8 mmoles) was
heated at a temperature shown in Table 4 for 0.5-2 hours. After
being diluted with water (30 ml), the reaction mixture was
extracted with a mixture of benzene and diethyl ether (3:1 v/v,
total 60 ml). The organic layer was separated and washed with
water. After removing the solvent, the resulting products were
separated on tlc (Wakogel B10) while eluting with a mixture of
ethyl acetate and hexane (1:1 v/v). The yields are listed in Table
4. Specific details are given below.

Products.
Acetophenone (5d).

This compound had mp 18-20°.
4-(Benzoylmethyl)-1,3,5-trimethylpyrazole (10aa).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 1686 cm’!; 'H nmr (60 MHz, deuteriochloroform): & =
2.14 (6H, s), 3.70 (3H, s), 4.00 (2H, 5), 7.24-8.04 (5H, m); 13C nmr
(22.5 MHz, deuteriochloroform): & = 197.1, 146.1, 137.3, 136.8,
133.1, 128.6, 128.3, 109.0, 35.9, 34.2, 12.0, 10.0; ms: m/z (relative
intensity) = 228 (15, M%), 124 (15), 123 (100), 105 (6), 77 (13).

Anal. Caled. for Cy4H4N,O: M, 228.1263. Found: m/z =
228.1281. ‘

4-(Benzoylmethyl)-3,5-dimethylpyrazole (10ab).

This compound was obtained as colorless needles from
diethyl ether-hexane, mp 111-112°; ir (chloroform): v = 3472,
1691 em-!; 'H nmr (60 MHz, deuteriochloroform): § = 2.15
(6H, s), 4.03 (2H, s), 7.20 (1H, s), 7.30-8.10 (5H, m); 13C nmr
(22.5 MHz, deuteriochloroform): 8 = 197.2, 143.0, 136.8, 133.1,
128.6, 128.3, 108.5, 33.7, 11.1.

Anal. Calcd. for C13H4N,O: C, 72.87; H, 6.59; N, 13.08.
Found: C, 72.69; H, 6.55; N, 12.90.

4-(Benzoylmethyl)-3,5-dimethyl-1-phenylpyrazole (10ad).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 1692 (C=0); 1H nmr (60 MHz, deuteriochloroform):
8 = 2.20 (6H, s), 4.10 (2H, s), 7.30-8.25 (10H, m); }3C nmr
(22.5 MHz, deuteriochloroform): 8 = 196.9, 148.3, 140.0, 137.6,
136.8, 133.2, 129.0, 128.7, 128.3, 127.3, 1249, 111.0, 34.1,
12.2, 11.3; ms: m/z (relative intensity) = 290 (12, M*), 185
(100), 143 (12), 105 (8), 77 (18).
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Anal. Calced. for CigH gN,0O: M, 290.1419. Found: m/z =
290.1439.

4-[(4-Chlorobenzoyl)methyl]-1,3,5-trimethylpyrazole (10ba).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 1681; 'H nmr (60 MHz, deuteriochloroform): § =
2.13 (6H, s), 3.72 (3H, s), 4.00 (2H, s), 7.33-8.07 (4H, m); 13C
nmr (22.5 MHz, deuteriochloroform): & = 196.0, 139.6, 135.1,
1314, 131.2, 129.7, 129.0, 108.7, 35.9, 34.2, 11.3, 9.9; ms: m/z
(relative intensity) = 262 (5, M*), 139 (6), 123 (100), 111 (9).

Anal. Calcd. for Cy4H;535CIN,O: M, 262.0873. Found: m/z =
262.0916.

4-[(4-Chlorobenzoyl)methyl]-3,5-dimethylpyrazole (10bb).

This compound was obtained as colorless needles from
diethyl ether, mp 105-106°; ir (chloroform): v = 3460, 1681
cml; 'H nmr (60 MHz, deuteriochloroform): & = 2.15 (6H, s),
3.97 (2H, s), 7.36-8.00 (4H, m), 10.30 (1H, s); 13C nmr (22.5
MHz, deuteriochloroform): 8§ = 195.9, 142.8, 139.5, 135.0,
129.7, 128.9, 108.1, 33.7, 11.0.

Anal. Calcd. for C;3H;3CIN,0°1/2H,0: C, 60.59; H, 5.48; N,
10.87. Found: C, 60.43; H, 5.02; N, 10.66.

4-[(4-Methylbenzoyl)methyl]-1,3,5-trimethylpyrazole (10ca).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 1676 cm-1; 1H nmr (60 MHz, deuteriochloroform):
& = 2.12 (6H, s), 2.40 (3H, s), 3.70 (3H, s), 3.98 (2H, s), 7.25-
8.00 (4H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
196.8, 146.0, 143.9, 137.3, 134.3, 129.3, 128.4, 109.2, 35.9,
34.0, 21.6, 12.0, 9.9; ms: m/z (relative intensity) = 242 (20, M*),
123 (100), 119 (33), 91 (25), 65 (18), 56 (69), 42 (20).

Anal. Caled. for C1sHgN,0: M, 242.1419. Found: m/z =
242.1428.
4-[(4-Methylbenzoyl)methyl]-3,5-dimethylpyrazole (10cb).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 3472, 1675 cm-!; 'H nmr (60 MHz, deuterio-
chloroform): 8 = 2.17 (6H, s), 2.40 (3H, s), 4.00 (2H, s), 7.30-
8.10 (5H, m); 13C nmr (22.5 MHz, deuteriochloroform): & =
196.7, 144.0, 143.0, 134.3, 129.3, 128.4, 108.9, 33.5, 21.6, 11.1;
ms: m/z (relative intensity) = 228 (13, M*), 123 (60), 119 (100),
109 (92), 91 (28), 65 (11).

Anal. Calcd. for C4H;¢N,O: M, 228.1263. Found: m/z =
228.1280.

1,3,5-Trimethyl-4-(2-oxopropyl)pyrazole (10da).

This compound was obtained as a colorless liquid; ir (chloro-
form): v = 1704 cm1; 1H nmr (60 MHz, deuteriochloroform):
8 = 2.07 (3H, s), 2.13 (6H, s), 3.40 (2H, s), 3.70 (3H, s); 13C
nmr (22.5 MHz, deuteriochloroform): 8 = 206.3, 145.9, 137.2,
109.1, 39.4, 35.9, 28.7, 11.8, 9.7; ms: m/z (relative intensity)
=166 (8, M%), 123 (100), 56 (27), 43 (10).

Anal. Caled. for CoHy4N,O: M, 166.1106. Found: m/z =
166.1118.
1,3,5-Trimethyl-4-(2,2-diphenylethenyl)pyrazole (11aa).

This compound was obtained as colorless cubes from hexane,
mp 105-106°; IH nmr (60 MHz, deuteriochloroform): 8= 1.71 (3H,
s), 1.92 (3H, s), 3.61 (3H, 5), 6.61 (1H, s), 7.19-7.31 (10H, m); 13C
nmr (22.5 MHz, deuteriochloroform): 8 = 146.3, 143.9, 142.6,
141.1, 136.9, 130.6, 128.2, 128.2, 128.1, 127.3, 126.9, 119.9, 115.6,
3538, 125, 10.2; ms: m/z (relative intensity) = 288 (100, M*), 273
(8), 197 (30), 182 (22), 144 (15), 135 (19), 109 (7), 91 (10).
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Anal. Caled. for CgHpoN,: C, 83.29; H, 6.99; N, 9.71.
Found: C, 82.93; H, 6.84; N, 9.69.

3,5-Dimethyl-4-(2,2-diphenylethenyl)pyrazole (11ab).

This compound was obtained as colorless needles from
diethyl ether, mp 190-191°; ir (chloroform): v = 3472 cm’l; IH
nmr (60 MHz, deuteriochloroform): & = 1.82 (6H, s), 6.70 (1H,
s), 7.20-7.30 (11H, m); !3C nmr (22.5 MHz, deuterio-
chloroform): & = 143.9, 142.8, 141.0, 130.6, 128.1, 128.0, 127.3,
126.8,119.4,114.8, 11.5.

Anal. Calcd. for C,gHgN,: C, 83.17; H, 6.61; N, 10.21.
Found: C, 82.92; H, 6.68; N, 10.13.

3,5-Dimethyl-4-(2,2-diphenylethenyl)-1-phenylpyrazole (11ad).

This compound was obtained as a colorless liquid; H nmr
(60 MHz, deuteriochloroform): 8§ = 1.73 (3H, s), 2.05 (3H, s),
6.70 (1H, s), 7.25-7.55 (15H, m); 13C nmr (22.5 MHz, deuterio-
chloroform): & = 148.5, 143.7, 143.5, 140.9, 139.7, 136.8, 130.6,
1289, 128.2, 128.2, 128.1, 127.5, 127.1, 127.0, 124.6, 119.3,
117.5, 12.7, 11.9; ms: m/z (relative intensity) = 350 (100, M),
349 (10), 259 (23), 258 (12), 175 (10), 118 (10), 91 (5), 77 (28).

Anal. Caled. for Cy5Hy5N;: M, 350.1783. Found: m/z =
350.1779.

4-[2,2-Bis(4-chlorophenyl)ethenyl]-1,3,5-trimethylpyrazole
(11ba).

This compound was obtained as colorless needles from chlo-
roform-hexane, mp 139-140°; !H nmr (60 MHz, deuterio-
chloroform): 8 = 1.65 (3H, s), 1.80 (3H, s), 3.67 (3H, s), 6.67
(1H, s), 7.10-7.25 (8H, m); 13C nmr (22.5 MHz, deuterio-
chloroform): & = 146.0, 141.9, 140.2, 139.1, 133.4, 1329, 131.9,
129.4, 128.6, 128.4, 120.9, 115.2, 35.9, 12.6, 10.4.

Anal. Calcd. for C,qH gCHLN,: C, 67.24; H, 5.08; N, 7.84.
Found: C, 67.28; H, 5.08; N, 7.91.

4-[2,2-Bis(4-methylphenyl)ethenyl]-1,3,5-trimethylpyrazole
(11ca).

This compound was obtained as colorless cubes from chloro-
form-hexane, mp 124-125°; 'H nmr (60 MHz, deuterio-
chloroform): & = 1.72 (3H, s), 1.90 (3H, s), 2.30 (3H, s), 2.35 (3H,
s), 3.65 (3H, s), 6.60 (1H, s), 7.07-7.23 (8H, m); 13C nmr (22.5
MHz, deuteriochloroform): § = 146.2, 142.5, 141.3, 138.2, 137.0,
136.7, 136 4, 1304, 128.8, 128.7, 128.1, 118.6, 115.8, 35.8, 21.2,
21.1, 12.5, 10.2; ms: m/z (relative intensity) =316 (100, M+), 301
(11), 286 (6), 211 (17), 210 (10), 196 (14), 150 (11), 56 (21).

Anal. Calcd. for C5,Ho4N,: C, 83.50; H, 7.64; N, 8.85.
Found: C, 83.65; H, 7.77; N, 8.92.

4-[2,2-Bis(4-methylphenyl)ethenyl]-3,5-dimethylpyrazole (11cb).

This compound was obtained as colorless microcrystals from
diethyl ether-hexane, mp 177-178°; ir (chloroform): v = 3472
cml; 'H nmr (60 MHz, deuteriochloroform): 8 = 1.83 (6H, s),
2.30 (3H, s), 2.35 (3H, s), 6.60 (1H, s), 7.07-7.25 (8H, m), 8.07
(1H, s); 13C nmr (22.5 MHz, deuteriochloroform): 8 = 142.9,
141.2, 138.1, 137.1, 136.5, 130.5, 128.8, 128.7, 128.1, 118.1,
115.2,21.2,21.1, 11.6.

Anal. Calcd. for C, Hy,N,: C, 83.40; H, 7.33; N, 9.26.
Found: C, 83.29; H, 7.17; N, 9.39.

1,3,5-Trimethyl-4-(2-phenyl-1-propenyl)pyrazole (11da).

This compound was obtained as a colorless liquid; 1H nmr (60
MHz, deuteriochloroform): 8 = 2.12 (6H, s), 2.17 (3H, s), 3.73
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(3H, s), 6.57 (1H, s), 7.25-7.75 (5H, m); 13C nmr (22.5 MHz,
deuteriochloroform): 8 = 146.2, 145.6, 142.7, 137.8, 128.1, 128.0,
125.6, 118.2, 115.5, 35.7, 17.2, 12.5, 10.4; ms: m/z = 226 (M*),
225, 211, 197, 196, 123, 105, 91, 77, 56.

Anal. Calcd. for CysHgNy: M, 226.1470. Found: m/z =
226.1451.

1,3,5-Trimethyl-4-(2-phenyl-2-propenyl)pyrazole (11da').

This compound was obtained as a colorless liquid; 1H nmr
(60 MHz, deuteriochloroform): 8 = 2.00 (3H, s), 2.07 (3H, s),
3.50 (2H, s), 3.67 (3H, s), 4.83 (1H, m), 5.33 (1H, m), 7.25-7.75
(5H, m); 13C nmr (22.5 MHz, deuteriochloroform): 6 = 146.1,
141.4, 136.6, 136.3, 127.2, 126.9, 125.8, 112.8, 112.5, 35.6,
29.2, 11.6, 9.4; ms: m/z = 226 (M), 225, 211, 197, 196, 123,
105,91, 77, 56.

Anal. Calcd. for C3sHgN,: M, 226.1470. Found: m/z =
226.1451.

4-(Benzoylmethyl)-3,5-dimethylisoxazole (12aj).

This compound was obtained as colorless needles from
diethyl ether, mp 125-126°; ir (chloroform): v = 1692 cm-!l; 1H
anmr (60 MHz, deuteriochloroform): 8 = 2.17 (3H, s), 2.30
(3H, s), 4.00 (2H, s), 7.30-8.10 (SH, m); 13C nmr (22.5 MHz,
deuteriochloroform): 8 = 195.4, 166.3, 160.0, 136.3, 133.6,
128.8, 128.2, 107.4, 32.4,11.2, 10.3.

Anal. Caled. for C13H 3NO,: C, 72.54; H, 6.09; N, 6.51.
Found: C, 72.59; H, 6.20; N, 6.35.

3,5-Dimethyl-4-(2,2-diphenylethenyl)isoxazole (13aj).

This compound was obtained as colorless cubes from diethyl
ether, mp 107-108°; 1H nmr (60 MHz, deuteriochloroform): § =
1.85 (3H, s5), 1.97 (3H, s), 6.50 (1H, s), 7.25-7.95 (10H, m); 13C
nmr (22.5 MHz, deuteriochloroform): & = 159.6, 146.3, 142.8,
139.9, 137.6, 128.5, 128.3, 128.2, 128.1, 128.0, 127.6, 115.3,
113.2, 11.6, 10.6.
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Anal. Calcd. for CgH;sNO: C, 82.88; H, 6.22; N, 5.09.
Found: C, 82.86; H, 6.24; N, 5.29.

REFERENCES AND NOTES

[1] S. Tategami, T. Yamada, H. Nishino, J. D. Korp, and K.
Kurosawa, Tetrahedron Letters, 31, 6371 (1990).
{2] H. Nishino, S. Tategami, T. Yamada, J. D. Korp, and K.
Kurosawa, Bull. Chem. Soc. Japan, 64, 1800 (1991).
[31 C.-Y. Qian, T. Yamada, H. Nishino, and K. Kurosawa, Bull.
Chem. Soc. Japan, 65, 1371 (1992).
[4] C.-Y. Qian, H. Nishino, and K. Kurosawa, Bull. Chem. Soc.
Japan, 64, 3557 (1991).
[5] T. Yamada, Y. Iwahara, H. Nishino, and K. Kurosawa,
J. Chem. Soc. Perkin Trans. 1, 609 (1993).
[6] C.-Y. Qian, H. Nishino, K. Kurosawa, and J. D. Korp, J. Org.
Chem., 58, 4448 (1993).
[7} C.-Y. Qian, J. Hirose, H. Nishino, and K. Kurosawa,
J. Heterocyclic Chem., 31, 1219 (1994).
[8] G. L. McNew and N. K. Sundholm, Phytopathology, 39, 721
(1949).
[9] E. Herrman and J. Gablits, Cancer Chemother. Rep., 14, 85
(1961).
[10] E. L. Anderson, J. E. Casey, Jr., L.C. Green, J. J. Lafferty,
and N. E. Reiff, J. Med. Chem., 1, 259 (1964).
[11] R. Hirischmann, N. G. Steinberg, E. F. Schoenewaldt, W. J.
Paldewa, and M. Tishler, J. Med. Chem., 1, 352 (1964).
[12] R.E. Orth, J. Pharm. Sci., 57, 537 (1968).
[13) C. Prakash, G. C. Saharia, and H. R. Sharma, J. Indian Chem.
Soc., 54, 381 (1977).
[14] K. Maruyama, T. Otsuki, and T. Iwao, J. Org. Chem., 32, 82
(1967).
[15] M. Sainsbury and R. S. Theobald, Road's Chemistry of
Carbon Compounds, S. Coffey and M. F. Ansell, eds, Elsevier,
Amsterdam-Oxford-New York-Tokyo, 1986, Vol IV part C, pp 1-93.



