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The adsorbability of chloraminophenamide [a=6.45x10~* (mol/g), b-=4.19 X 10* (1/mol)]
was similar to that of hydrochlorothiazide. Thus, it seemed likely that the adsorbability
of trichlormethiazide, efc., was larger than the values shown in Fig. 2. In conclusion, the
present results supported the previous finding that there is a relationship between adsorbability
and relative diuretic activity.
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The photochemical and thermal reactions of 3-diazothiochroman-4-one (2a), 3-diazo-
chroman-4-one (2b), 3-diazo-1-methyl-1,2,3,4-tetrahydroquinolin-4-one (2c), and 2-diazo-1-
tetralone (2d) were investigated. Wolff rearrangement was observed with 2a, 2c, and 2@
only under photolytic conditions. In the case of 2a, migration of the thioether group
competed with the above reaction.
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Wolff rearrangement of cyclic a-diazoketones has been utilized as a method for ring
contraction (Chart 1).» In view of the known susceptibility of diazo compounds substituted
at the f-position with sulfur to undergo carbenic rearrangement of the thioether group,® it
seemed of interest to investigate the photochemical and thermal behavior of cyclic o-

diazoketones having a sulfur atom at the p-position.

0 One such molecule is 3-diazothiochroman-4-one (2a),
')H:Nz hyor 4 [ ; .=OJ which could undergo either phenyl migration (Wolff
"_r rearangement) or rearrangement of the thioether group,
or both. We present the results of a study of the
photochemical and thermal reactions of 2a. For com-

% 0 : .
CHOH TsN, N, parison, the' behavior of the related compounds 2b—d
X’ - is also described.
X
la—d 2a—d

Saes

The starting a-diazoketones 2a—d were synthesized
by treatment of the known «-hydroxymethyleneketones
a: X=5; b, X=0; la—d with tosyl azide in ether in the presence of
¢, X=NMe; d, X=CH, diethylamine.® All the compounds showed two strong
Chart 1 infrared (IR) absorption bands at 2070—2080 cm~* (Ny)

and 1620—1630 cm~! (C=0).

1) Location: 133-1, Yamada-kamsi, Suita, Osaka, 565, Japan; a) On leave from the Department of Pharma-
ceutical Chemastry, Faculty of Phavmacy, Mansoura University, Mansoura, Egypt.

2) W. Kimse, “Carbene Chemistry,” 2nd Ed., Academic Press, Inc., New York, N.Y., 1971, p. 475.

3) a) J.H. Robson and H. Shechter, J. Am. Chem. Soc., 89, 7112 (1967); b) I. Ojima and K. Kondo, Bull.
Soc. Chem. Japan, 46, 1539 (1973); ¢) S.S. Hixon and S.H. Hixon, J. Org. Chem., 37, 1279 (1972); 4)
A.G. Hortmann and A. Bhattachariya, J. Am. Chem. Soc., 98, 7081 (1976); e) K. Nakasuji, K. Kawa-
mura, T. Ishihara, and I. Murata, Angew. Chem. Int. Ed. Engl., 15, 611 (1976).

4) M. Rosenberger, P. Yates, J.B. Hendrickson, and W. Wolf, Tetrahedron Lett., 1964, 2285.

NII-Electronic Library Service



No. 11 ' 3431

Irradiation of 3-diazothiochroman-4-one (2a) in methanol for 5 hr afforded a Wolff rear-
rangement product 3% and a dimeric product 4, mp 170—171°, in 24 and 89, yields, respec-
tively. In sharp contrast, when it was refluxed in methanol in the presence of silver oxide
2a gave exclusively 4 in 44%, yield. The proposed structure of 4 is based on the spectroscopic
data: the parent ion in its mass spectrum (MS) appears at m/e 324, indicating that 4 is dimeric.
The IR spectrum shows a carbonyl band at 1710 cm~?, and the ultraviolet (UV) spectrum
(in EtOH) of 4 exhibits maxima at 239 (log & 4.50), 262 (3.71), 271 sh (3.68), 294 (3.4b), and
370 nm (3.05). This closely resembles the combined UV spectrum of 2-benzyl-3-benzyl-
oxybenzo[b]thiophene (10) and 2,2-dibenzylbenzo[b]thiophen-3(2H)-one (9), prepared from
benzo[b]thiophen-3(2H)-one 1,1-dioxide (5) as illustrated in Chart 2. The nuclear magnetic
resonance (NMR) spectrum of 4 shows a complex multiplet between 6 2.0 and 2.3 (4 H). It
was concluded, therefore, that 4 is a Diels—Alder dimer® " of 2-methylidenebenzo[b]thiophen-
3(2H)-one (11), which may arise by a 1,2-shift of the arylthio group® as indicated in Chart 2.
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Chart 2

3-Diazochroman-4-one (2b), when irradiated in methanol, gave a complex mixture.
However, thermolysis of 2b afforded 4-chromenone (12)® in 429, yield, due to migration of
the p-hydrogen atom. Irradiation of 3-diazo-1-methyl-1,2,3,4-tetrahydroquinolin-4-one
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5) H. Wolf, H.-V. Gonzenbach, K. Miiller, and K. Schaffner, Helv. Chim. Acta, 55, 2919 (1972).

6) J. Colonge and G. Descotes, ‘‘1,4-Cycloaddition Reactions,” Ed. by J. Hamer Academic Press, Inc.,
New York, N.Y., 1967, p. 217.

7) ¢.H. Johansen, T Ottersen, and K. Undheim, Acta Chem. Scand., B33, 669 (1979).

8) A. Schonberg and A. Sina, J. 4m. Chem. Soc., 72, 3396 (1950).

NII-Electronic Library Service



3432 Vol. 28 (1980)

(2¢) in methanol for 3 hr again afforded a complex mixture, from which a Wolff rearrangement
product 13% was isolated in 89, yield. Thermolysis of 2c gave no isolable products. Ir-
radiation of 2-diazo-1-tetralone (2d) in methanol for 5 hr gave a Wolff rearrangement product
145 in 449, yield, whereas thermolysis of 2d gave only an intractable mixture.

In summary, Wolff rearrangement was observed with 2a, 2c, and 2d only under photolytic
conditions. In the case of 2a, rearrangement of the thioether group competed with the above
reaction, reflecting the ability of the thioether group to participate in a carbenic center.?

Experimental®

General Procedure for the Preparation of a-Diazoketones 2a—d A solution of diethylamine (30 mmol)
in ether (20'ml) was added dropwise to a solution of an x-diazoketone (15 mmol) and tosyl azide (15 mmol)
in ether (40 ml) with stirring. The reaction mixture was stirred at room temperature for 1—4 hr then poured
into H,O (20 ml). The organic layer was separated and the aqueous layer was extracted with ether (50 ml).
The combined extract was washed with H,O, dried (MgSO,), and concentrated. The residue was purified by
passage through a short column of silica gel. In this manner, 3-diazothiochroman-4-one (2a) (2.11 g, 75%)
was obtained from 1al® (2.85 g). IR »Si%% cm—1: 2080 (N,), 1610 (CO). NMR (CDCl,) é: 4.06 (2H, s), 7.0—
8.2 (4H, m). 3-Diazochroman-4-one (2b) (290 mg, 61%) was obtained from 1b'D (487 mg). IR »Jigs cm—t:
2070 (N,), 1630 (CO). NMR (CDCl,) 6: 5.14 (2H, s), 6.8—8.0 (4H, m). 3-Diazo-1-methyl-1,2,3,4-tetra-
hydroquinolin-4-one (2c) (1.82 g, 829%) was obtained from 1c!® (2.3 g). IR %% cm—1: 2080 (N,), 1630
(CO). NMR (CDCl,) d: 2.94 (3H, s), 4.33 (2H, s), 6.7—8.6 (4H, m). 2-Diazo-1-tetralone (2d) (2.2 g, 56 %)
was obtained from 1d® (4.0 g). IR »%% cm~1: 2070 (N,), 1620 (CO). NMR (CDCly) é: 3.02 (4H, s), 7.0—8.2
(4H, m).

Photolysis of 2a A solution of 2a (300 mg, 1.6 mmol) in absolute MeOH (36 ml) was irradiated for
5.5 hr, then concentrated. The residue was purified by column chromatography on silica gel. Eluation with
benzene gave 3 (74 mg, 24%) as an oil; IR »2E$ cm~1: 1730 (CO). NMR (CDCl,) é: 3.74 (3H, s), 3.28—4.44
(3H, m), 6.85—7.4 (4H, m). MS mje: 193 (M*). Further elution with benzene gave 4 (22 mg, 8%) as
yellow needles, mp 170—171°; IR »%i% cm-1: 1710 (CO). NMR (CDCly) 6: 2.0—2.3 (4H, m), 7.1—7.9 (8H,
m), UV (EtOH) nm (log &): 239 (4.50), 262 (3.71), 271 sh (3.68), 294 (3.40), 303 (3.45), 370 (3.05). MS
mle: 324 (Mt), 162. Amnal. Caled for C;iH,,0,S: C, 66.64; H, 3.73. Found: C, 66.50; H, 3.60.

Thermolysis of 2a——A mixture of 2a (400 mg, 2.1 mmol) and silver oxide (100 mg) in absolute MeOH
(15 ml) was refluxed with stirring for 5 hr. The solution was filtered and the filtrate was concentrated.
The residue was purified by column chromatography on silica gel with benzene to give 4 (150 mg, 44%)-

2,2-Dibenzylbenzo[b]thiophen-3(2H)-one 1,1-Dioxide (6) and 2-Benzyl-3-benzyloxybenzo[b]thiophene 1,1-
Dioxide (7)——A solution of benzo[b]thiophen-3(2H)-one 1,1-dioxide (5)1% (3.5 g, 19 mmol), benzyl chloride
(5.08 g, 40 mmol), and 1,8-diazabicyclo[5.4.0]-7-undecene (DBU) (6.04 g, 40 mmol) in benzene (60 ml) was
refluxed for 5 hr. The solution was washed with dil. HCI and H,O, dried (MgSO,), and concentrated. The
residue was dissolved in MeOH and left overnight. The resulting white solid was collected to give 6 (2.8 g).
The mother liquor was concentrated and chromatographed on silica gel with benzene to give additional
6 (1g, 55% total yield). Further elution with the same solvent gave 7 (1.4 g, 22%), and finally 2-benzyl-
benzo[b]thiophen-3(2H)-one 1,1-dioxide (8) (0.85 g, 16.5%,). Compound 6 gave mp 139—140° (from MeOH).
IR »g8% cm~1: 1710 (CO), 1300, 1150 (SO,). NMR (CDCl,) d: 3.36, 3.52 (2H each, ABq, /=14 Hz), 7.0—7.9
(14H, m). Anal. Caled for CyH,30,5: C, 72.90; H, 5.00. Found: C, 72.83; H, 4.90. Compound 7 gave
mp 102—104° (from MeOH). IR »$i% cm-1: 1630, 1300, 1160. NMR (CDCl,) §: 4.00 (2H, s), 5.18 (2H, s),
7.1—7.85 (14H, m). Anal. Caled for CpH,;0,S: C, 72.90; H, 5.00. Found: C, 72.88; H, 4.87. Compound
8 gave mp 122—123° (from MeOH). IR »Z¢%: cm-1: 1720 (CO), 1320, 1150 (SO,). NMR (CDCl,) 6: 3.2—3.7
(2H, m), 4.05—4.2 (1H, m), 7.1—8.1 (4H, m). Awnal. Caled for C,;;H,,0,S: C, 66.15; H, 4.44. Found: C,
66.01; H, 4.50.

9) All melting points are uncorrected. The IR spectra were determined with a JASCO IRA-1 spectro- -
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with a high-pressure mercury lamp.
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2,2-Dibenzylbenzo[b]thiophen-3(2H)-one (9) A solution of 6 (3 g) in ether (50 ml) was added dropwise
to a stirred suspension of LiAlH, (4.5 g) in ether (90 ml), and the reaction mixture was stirred at 25° for 5 hr.
The excess hydride was hydrolyzed with 109 HCl and the organic layer was separated. The aqueous layer
was extracted with ether. The combined extract was washed with H,O, dried (MgSO,), and concentrated
to give an oily product (2.7 g), which was dissolved in acetic anhydride (20 ml) and dimethylsulfoxide (30 ml).
The mixture was stirred at room temperature overnight, poured into ice-water, stirred for 2 hr, and then
extracted with n-hexane. The extract was washed with H,O several times, dried (MgSO,), and concentrated.
The residual oil was chromatographed on silica gel with benzene-x-hexane (1:2) to give 9 (1.2 g, 44%), mp
129—131° (from MeOH). IR »%% cm-1: 1680 (CO). NMR (CDCly) 6: 3.10, 3.24 (2H each, ABq, J=14
Hz), 6.9—7.9 (14H, m). UV (EtOH) nm (log &) : 239 (4.19), 260 (3.52), 370 (3.09). Anal. Calcd for Cy,H,40S:
C, 79.96; H, 5.49. Found: C, 79.66; H, 5.49.

2-Benzyl-3-benzyloxybenzo[b]thiophene (10) A mixture of 7 (100 mg, 0.3 mmol) and LiAlH, (32 mg)
in ether (30 ml) was stirred at room temperature for 0.5 hr. The excess hydride was decomposed by addition
of a saturated solution of Rochelle salt. The ether layer was separated, washed wtih H,O, dried (MgSO,),
and concentrated. The residue was passed through a short column with benzene to give 10 (64 mg) as
colorless crystals, mp 96.5—98.5°. NMR (CDCl,) 6: 4.03 (2H, s), 5.06 (2H, s), 6.8—7.9 (14H, m). UV
(EtOH) nm (log ¢&): 234 (4.50), 241 sh (4.35), 265 (3.85), 291 (3.55), 301 (3.44). Amnal. Calcd for C,,H40S:
C, 79.96; H, 5.49. Found: C, 79.68; H, 5.39.

Thermolysis of 2b——A mixture of 2b (156 mg, 1 mmol) and silver oxide (62 mg) in MeOH (16 ml) was
refluxed with stirring for 4 hr. The reaction mixture was filtered and the filtrate was concentrated. The
residue was purified by column chromatography on silica gel with benzene to give 12 (55 mg, 42%), mp 55—
56° (lit.» mp 59°). IR »SESs cm—!: 1640. NMR (CDCly) é: 6.28 (1H, d, J=17.5 Hz), 7.15—8.2 (4H, m),
7.78 (1H, d, J=17.5 Hz).

Photolysis of 2c A solution of 2¢ (300 mg, 1.6 mmol) in absolute MeOH (30 ml) was irradiated for
3 hr and concentrated. The residue was purified by column chromatography on silica gel with benzene—
EtOAc (4:1) to give 13 (25 mg, 8%) as an 0il.5» IR »%¢ cm-1: 1735 (CO). NMR (CDCly) é: 2.77 (3H, s),
3.76 (3H, s), 3.4—4.3 (3H, m), 6.4—7.5 (4H, m).

Photolysis of 2d A solution of 2d (300 mg, 1.7 mmol) in MeOH (30 ml) was irradiated for 5 hr, then
concentrated. The residue was purified by column chromatography on silica gel with benzene-EtOAc (2: 1)
to give 14 (134 mg, 449%) as an o0il.®) IR »%% cm-1:1730 (CO). NMR (CDCL) 6: 2.15—2.6 (2H, m), 2.85—
3.2 (2H, m), 3.70 (3H, s), 3.9—4.2 (1H, m), 6.95—7.5 (4H, m).
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The bulbs of Lycoris radiata Herp. (Amaryllidaceae) were found to contain a new
phenolic base, O-demethyllycoramine (O-demethyldihydrogalanthamine) (3), as well as
previously isolated alkaloids, such as pretazettine (1), lycorine (4), lycoramine (5),
lycorenine (6), demethylhomolycorine (7), hippeastrine (8), and homolycorine (9). The
structure of 3 was confirmed by demethylation of lycoramine (5) with pyridine hydro-
chloride.
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