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TrE marked reactivity of chalcones and chalcone-oxides makes it of interest
to examine how far this reactivity is affected by the presence of other groups
in the nuclei. A comparative study has now been made of the reactivities
of phenyl-(3 .4-methylene-dioxy-styryl)-ketone (I; Ry —=CH,0,CeHs—) which
contains an electron source (methylene-dioxy—group) and of phenyl-(3-4-
methylene-dioxy-6-nitro—styryl)—ketone I; R, =CH,0,C;H,NO,—) which con-
tains an electron sink (nitro group) in addition to the electron source.

R, = CH,0:CsHz— or CH,0,CHaNOz— or CoHg—

Ry = CH0,CcHz =, R’ = CHj or CoH;.
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Phenyl-(3 - 4-methylene-dioxy-styryl)-ketone (I ; R,;=CH,0,CeH;— ; see
Fig. 1) with bromine (1 mol.) yielded a-benzoyl-8-(3-4-methylene-dioxy-
phenyl)-a-f-dibromo-ethane (II; R,=CH,0,CH;—)* which with boiling
ethyl or methyl alcohol gave respectively a-benzoyl-a-bromo-fB-ethoxy-B-(3 -4-
methylene-dioxy-phenyl)-ethane (V ; R’'=Et) and a-benzoyl-a-bromo-B-methoxy-
B-(3 -4-methylene-dioxy-phenyl)-ethane (V ; R"=Me). The labile nature of one
of the bromine atoms in compounds of the type (II) has been alreadv ob-
served by Pond and Shoffstall®* with a-benzoyl-g-(p-methoxy-phenyl)-a-
B-dibromo-ethane (II; R; =CH;O—CH,—)which contains a methoxy-group in
the nucleus. These authors assuraed that the bromine atom in the a-position
to the keto-group was replaced by the alkyl group, because the elimination
of alcohol by heating the alkoxy-compound (V; R; =CH,;0 —CH,—, R'=Me)
gave a mono-bromo-anisylidene-acetophenone identical with the compound
obtained by the action of sodium ethoxide on the dibromo-compound (IT ;
R, =CH;0-CH,—). Following Wislicenus,® they supposed that this
bromine was in the S-position to the keto-group. Dufraisse and his collab-
orators,* however, have shown that the bromine in mono-bromo-chalcones
obtained by the action of sodium alcoholate on the chalcone dibromides of
the type (II) is in the a-position and hence the formula now given to (V)
is to be preferred. TFurther support is given to the formula now adopted
by the consideration that the nucleus containing the activating group may
be expected to influence the nearer bromine atom.*

(I; Ry =CH,;0,C¢H;—) with bromine (2 mols.) gave a-benzoyl-f-(3 -4-
methylene-dioxy-6-bromo-phenyl)-a-p-dibromo-ethane (I11; Ry=CHy0,C¢H, =)
which with the corresponding alcohols yielded respectively a-benzoyl-a-bromeo-
B-ethoxy-B-(3 - 4-methylene-dioxy-6-bromo-phenyl)-ethane (VI; R’=Et) and a-
benzoyl-a-bromo-B-methoxy-B-(3 - &-methylene-dioxy-6-bromo-phenyl)-ethane (VI ;
R’=Me). Heated with potassium iodide (2 mols.) in acetone both (II) and
(III ; R, =CH,0,C¢H, =) reformed the corresponding chalcones (I) and (IV;
R, =CH,0,C;H,=). The constitution of (IV) as phenyl-(3 -4-methylene-dioxy-
6-bromo-styryl)-ketone and hence of (III) is proved by the synthesis of (IV;

1 Bauer and Werner, Ber., 1922, 55, 2497.

2 5.4.C.S., 1900, 22, 658; c¢f. Werner, Ber., 1906, 39, 35, who describes Pond and Shoffstall’s
compounds without reference to their work, and assumes that the bromine atom in the ﬁ—position to
the keto-group is replaced ; see also Goldschmiedt, 1906, 39, 651 ; Bauer and Vogel, /.p».Chenz., 19183,
88, 329 ; Angeli, 4#¢ R.Acad. Linces, 1924, (v), 33, 109; for similar work on alkoxycinnamic acid
dibromides see Hoering, Ber., 1907, 40, 2174.

3 Awnn., 1899, 308, 219,

* Compt. rend., 1920, 171, 1062; 1921, 173, 985; 1922, 174, 1631.

* Motwani in this laboratory has recently shown that a methoxy-group in the other nucleus does
not enhance the reactivity of the bromine atoms.
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R, =CH,0,CeH,=), irom 6-bromo-piperonal and acetophenone. (I) with
chlorine (1 mol. and 2 mols.) formed respectively, a-benzoyl-$-(3 -4-methylene-
dioxy-phenyl)-a-g-dichloro-ethane (VII) and a-benzoyl-p-(3 -4-methylene-
dioxy-6-chlo7'o-pkenyl)-a-ﬁ—dichloro-ethane (IX; R, =CH,0,C;H,=). The con-
stitution of (IX) was deduced by analogy with (III). (VII) which was isolated
only in the form of paste vielded with ethyl alcohol, a-benzoyl-a-chloro-B-
ethoxy-B-(3 -4-methylene-di oxy-phenyl)-ethane (VIII).

The dibromide (II; Ry =CH,0,CsH, ) with potassium cyanide gave
a-(3 -4—methylene-d-ioxy-gbhenyl)—,B—benzoyl—pfroj)io-m'trile (X ; Ry =CH,0,CeHz—)
which on hydrolysis formed a-(3 -4»methylene-dioxy—phenyl)-B-benzoyl-jwopioni'c
acid (XI; Ry =CH,0,CH;—). The formule of (X) and (XI) were confirmed
by the fact that benzylidene-acetophenone-dibromide (II; Ry=CeH;—)
with potassium cyanide gave a—phenyl—ﬁ-benzoyl—propio-nitrile X; Ry=
CeH,—) which has been synthesised previously from phenyl-styryl-ketone
and hydrogen cyanide by Hann and Lapworth.® This nitrile on hydrolysis
gave a-phenyl-,B—benzoyl—propionic acid (XI; R,;=C¢H;—) which has also
been previously prepared.® :

Phenyl-(3 -4—methy1ene~dioxy—G—nitro-styryl)—ketone I; R;=CHyO,:
CH,NO, —) with bromine (1 mol.) gave a—benz’oyl—B—(fB-4-methylene-dioxy-6—
nitwo—phenyl)-a—ﬁ—dibro'mo—ethane (II; Ry —CH,0,CeH,NO, —), which did not
react further with bromine or with alcohol but was converted into (I; R,=
CH,0,CH,NO, —) by the action of potassium iodide in acetome. By the
action of chlorine (1 mol) on I; Ry =CH,Q0,CcH,NO,—), a-benzoyl-B-(3 -4-
methylena—dioxy—6—m’t-ro—j)henyl)—a-B-dichloyo—ethane (VIL;R, =CH,0,CH,NO,-)
was obtained.

I; Ry —=CH,0,CeH;—) condensed readily with ethyl-aceto-acetate to
vield ethyl-2-(3' A’ -methylene-diox -phenyl)-4-phenyl- A s-cyclohexene-6-one-1-
carboxylate (XIT; Ry =CH,0,C;H; —).7 The nitrochalcone (I; Ry =CH,0,Cs-
H,NO,—) did not react. (I; Ry —=CH,0,CH, —) was reduced by hydrogen
in presence of palladium, to give a-phenyl-y-(3 -4-methylene-dioxy-phenyl)-
pyopylalcohol (XIII; R, =CH,0.C¢H; —) (m.p. 95—96°). The saturated
ketone, 7.€., dihydropiperonal-acetophenone (m.p. 39-40°)® was not obtained.
The nitrochalcone (I; R, =CH,O,CHNO, —) could not be reduced.

(1; R, =CH,0,CeH;—; see Fig. 2) with hydrazine hydrate gave
3-jbhenyl-5-(3’-4’—methylene-dioxy-j>henyl)—pymzoline (XIV; R,=CH,0,CeHs-)
—

5 /.C.S., 1904, 85, 1359.

¢ Hann and Lapworth, loc. cil. »

T Kncevenagel, Amsn., 1894, 281, 58 ; see also Dieckmann and Fischer, Ber., 1011, 44, 969.
§ Bargellini and Bini, Gazetta, 1911, 41, 11, 435.
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which was unstable, but formed a stable hydrochloride, picrate and acetyl-
derivative. ‘The substance did not give Knorr’s pyrazoline colour reaction,
.., a trace dissolved in conc. sulphuric acid gave no colour with a drop of
ferric chloride or sodium nitrite solution. ‘This points to it being a hydra-
zone.® On the other hand unlike hydrazones, it gave no ammonia on re-
duaction with sodium amalgam, and formed a hydrochloride. The evidence
is conflicting ; as it seemed definitely basic, the more probable assumption
is that it is a pyrazoline.

With phenyl-hydrazine (I; R, =CH,0,C;H; —) gave 1-3-diphenyl-5-(3 -4’-
methylene-dioxy-phenyl)-pyrazoline (XV ; R, =CH,;0,C¢H; —) which answered
Knorr’s pyrazoline’s tests and gave a nitroso-derivative. With hydrogen
peroxide (6%) (I; R,=CH,0,C.H, —) gave the oxide of phenyl-(3 . 4-

+ P See Auwers and Voss, Ber., 1909, 42, 4417.
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metkylene—dioxy-styryl)—ketone (XVI; R, =CH,0,CeH; —)*° which vyielded a
hydrazone (XVIL; Ry =CH,0,CH; —) with hydrazine hydrate. (XVII)is taken
to be a hydrazone and not a hydroxy-pyrazoline, because it does not form a
nitroso-derivative. With sodium ethylate or acetic anhydride, (XVII) gave 3-
phenyl-5-(3' -4’-methylene—dioxy-;bkenyl)—j)ymzole (XVIII; Ry =CH,0,CeHz —)-

When a suspension of the oxide (XVI; Ry —=CH,0,CH;—) in methyl
alcohol was treated with a little conc. sulphuric acid, the oxide ring ruptured
with the formation of a—benzoyl—a—hydroxy-ﬁ—methoxy—,B—(3 -4-methylene-dioxy-
phenyl)-ethane (XIX ; Ry =CH,0,CH; — ; R'=Me). FEthyl alcohol reacted
similarly giving a-benzoyl—a—hydroxy—ﬁ-ethoxy—ﬁ—(3-4-methyle’ne—dioxy—phenyl)-
ethane (XIX ; R'=Et). (XIX; R’ =Me) when boiled with sodium acetate
and acetic acid, for two hours, or with aqueous-alcoholic sodium hydroxide
for a few minutes, gave ]bhenyl—(?)-4-methylene-dioxy—benzyl)—dz'kezfone (XX ;
R, =CH,0,CsH;—), the constitution of which as an a-diketone was
confirmed by the formation of a gquinoxaline with a—phenylene-diamine.
The formation of the a-diketone also establishes the structure of (XIX ;
R, =CH,0,CeHs— ; R’ =Me and Et). The diketone was also obtained
by boiling an alcoholic solution of (XVI; Ry -=CH,0,C.H, —) with ag. sodium
hydroxide for 30 seconds. The diketone gave a colour reaction with alcoholic
ferric chloride showing that the enol form is present in the solution. (XVI;
R, =CH,0,CeH; —) on prolonged heating with sodium hydroxide gave phenyl-
(3 - 4-methylene-dioxy-benzyl)-glycollic acid (XXI; Ry =CH,0,CeH;—). This
acid was readily oxidised by potassium dichromate in acetic acid to phenyl-

R, =CH;02CHzNO2

/N—\Ph /N—Ph
_ AgNO; - N
CH,——C-Ph CH—C-Ph
Ac.OlX | Ph. 1 hydrazine
Th. hydrazine 1 H,0: |
R;-CH=CH-C-Ph ~<———""— R,-CH=CH-CO-Ph ——> R;-CH~CH~CO~Th
XXV N I 0 XVI1
NH,NH: \
H—N—Ph ‘ (CH3COOH) \l’ HC1
'
¥
R;-CH=CH-C-TFh R,;-CHCI-CH(OH)-CO-Ph
Il
XXIV N XXIII
NH.Ac
Fic. 3.

10 See Baker and Robinson, /.C.S., 1932, 1798.
11 See Widman, Ber., 1916, 49, 2781.




Studtes in the Chemistry of Chalcones and Chalcone-Oxides 443

(3 -4-methylene-dioxy-benzyl)-ketone (XXII; R;=CH,0,CoH;—) which has
been previously prepared by Tiffencau and Lévy2 by the distillation of the
oxide of (3-4-methylene-dioxy-styryl)-benzene. This oxidation proves the
structure of the acid (XXI). (XVI; R;=CH,0,CsH;—) did not give a
definite product with HCI.

(I; R;=CH,0,CeNO,—; see Fig. 3) with hydrogen peroxide (6%)
gave the oxide of phenyl-(3 -d-methylene-dioxy-6-nitro-styryl)-ketone (XVI ;
R; =CH,0,CH;NO,—) which, however, was better prepared (quantitative
yield) by the method of Widman and Almstrdm’® from 6-nitro piperonal and
w-bromo-acetophenone. (XVI; R; =CH,0,CeH,NO, —) unlike (XVI; R,=
CH,0,CeH; —) did not react with ethyl or methyl alcohols or with NaOH,
but with hydrogen chloride in acetic acid gave phenyl-B-chloro-a-hydroxy-p-
(3 -4-methylene-dioxy-6-nitro-phenyl)-ethyi-ketone (XXIIT; R;=CH,0,CH,-
NO;—), in which the position of chlorine atom was determined by the re-
sults of Widman.**' (I; R,=CH,0,C;H,NO,—) with hydrazine hydrate in
acetic acid gave the acetyl derivative of the hydrazone of phenyi-(3 d-methylene-
dioxy-6-nitro-styryl)-ketone (XXIV ; Ry =CH,0,CsH,NO,—). Analysis of the
product showed that it was an acetyl derivative of the hydrazone or pyra-
zoline. It is difficult to decide in this case between the alternative formulee,
since the acetyl group may mask the various tests. Auwers and Voss,15
however, have shown that the nitro-group stabilises the hydrazone form and
it has been found (see later) that the phenyl-hydrazone of the chalcone now
under discussion is stable.

(I; R;=CH,0,C{H,NO,—) with phenyl-hydrazine in hot acetic acid
gave the phenyl-hydrazone of phenyl-(3 -d-methylene-dioxy-6-nitro-styryl)-ketone
(XXV; R;=CH,0,CH,NO,—) which did not give Knorr’s pyrazoline
colour reaction and dissolved slowly in conc. sulphuric acid with the forma-
tion of colour. When boiled with acetic acid, it vielded 1-3-diphenyl-5-
(8" -4"-methylene-dioxy-6"-nitro-phenyl)-pyrazoline (XXVI ; R, =CH,0,C,H,-
NO,—) which answered the pyrazoline colour tests. (XXVI) was converted
by silver nitrate into 1-3—dipkenyl—5—(3'-4’—methylene—dioxy~6’-nz"two-phenyl)-
pyrazole (XXVIIL; R, =CH,0,C;H,NO,—) which was also obtained by the
action of phenyl-hydrazine on (XVI; R,=CH,0,C,H,NO, —).

A study of the experimental results indicates that the nitro-group re-
moves the enhanced activity which the presence of a nuclear alkoxy group

12 Compt. rend., 1930, 190, 1510.

13 Ann., 1913, 400, 105.

14 Ber., 1916, 49, 477 ; cf. Jorlander, Ber., 1916,49, 2783 ; 1917, 50, 1457; Bodforss. Zer., 1916,
47, 2795, and Baker and Robinson, Joc. cit.

15 Ber,, 1909, 42, 4414,
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confers on one of the bromine atoms in the chalcone dibromide ; and further
it reduces the reactivity of the oxide towards ethyl or methyl alcohols
and alkali, but not towards HCL. -

Experimental.

1. a-Benzoyl-B-(3 -4-methylme—dioxy-pkmyl)—a-ﬁ-dibromd—ethane (I1;
R1=CH202CGH3—) was prepared by the action of bromine (L mol.) on (I;
R, =CH,0,C¢H; —)-*° (Found : Br, 39-0; C,6H,,03Br1, requires Br, 38 -8%).

2. a-Be‘nzoyl-a-bromo-ﬁ-ethoxy-ﬁ-(3-4—methylene—dioxy—phenyl}~ethdne (vV;
R, =CH,0,CeHs— ; R’ =Et).—The preceding dibromide was boiled with ethyl
alcohol for fifteen minutes ; on cooling the solution, white prisms separated,
m.p. 143-44°. (Found : Br, 21-1; C,H,,0,Br requires Br, 21-2%).

3. a-Benzoyl-a-bromo-p-methoxy- B-(3 -4-methylene-dioxy- phenyl)-ethane
(V; R =CH,0.CeHs—; R —=Me).—Prepared as in (2); crystallised from
methyl alcohol in prismatic needles m.p. 115-16°. (Found: Br, 22-1;
C,.H,.,0,Br requires Br, 22-09%)). ' :

4. o-Benzoyl-p-(3 -4-methylene—dioxy—6—bromo—phenyl)—a-B—diba'omo—eth ane
(I11; R, =-CH,0,C¢H, =).—Bromine (32 g) in gl. acetic acid (50 c.c.) was
added slowly to (I; Ry =CH,0,C.H; —) (25 g.) in hot acetic acid (150 c.c.),
and the mixture was heated at 100° for 30 minutes, when (IIT; R,==
CH,0,CH, 1) separated in the form of crystalline needles (yield, 30 g.). It
recrystallised from benzene-petroleum ether in white needles. m.p. 174-75H°.
(Found : Br, 49-3; C,H,;OsBry requires Br, 48-9%). It formed (IV;
R, =CH,0,CsH, =) when treated with potassium iodide as described in (7). ’

-

5. a-Benzoyl-a-bromo-B-ethoxy-B-(3 -d-methylene-dioxy-6-bromo-phenyl)-
ethane (V1; R, =CH,0,CeH,=; R’ =FEt) was prepared as in (2); it
crystallised from ethyl alcohol in white needles, m.p. 126-27° (Fou,nd :
Br, 34-8; C;gH104B1: requires Br, 35:19%). -
6. a-Benzoyl-a-bromo-p-methoxy-B-(3 -4-methylene-diox -8-bromo- -
ethane (VI; Rg =CH,0,CcHy=; R'=Me) was );n'epared 3;5 in Og; 'phi? 3;2—
crystallised from methyl alcohol in colourless prisms, m.p. 131-32° (’Found :
Br, 36-3 ;- C,H;,0,Br1, requires Br, 36-29%). . .
1. Phenyl-(3-4—meikyl6ne-di0xy—6~b1/0m-0-sty7’yl)—ketone (IV; R,=CH,0,-
C,in N—IIL; R, —=CH,0,C.H,=) (6 g.) in hot acetone was hea‘éed ':t 90-—120(§°
with potassium jodide dissolved in a small qudntitv of water and aceto
when iodine was liberated. The product separating—on cooling re CrVStau_nec,1
fr.om alcohol-acetone in white needles, m.p. 146-47°. The subs‘cau-'lce fls'e '
pink on exposure for a few days. (Found: Br, 24:3; C16H1:0sBr reqtzlrlzzz

16 (. Bauer and Werner, Joc. cit,
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Br, 24-2%). Itwasaisoformed when a mixture of 6-bromo piperonal (4 -6 g.),
alcohol (100 c.c.), acetophenone (2-4g.) and sodiumi hydroxide solution
(109% 2 c.c.) was heated at 80-100° for 15 minutes.

8. a-Benzoyl-a-chloro-B-ethoxy-B-(3 - 4-methylene-dioxy-phenyl) - ethane
(VIIT; R, =CH,0,CeH;—).—An attempt to prepare a dichloro-compound
(VII; R;=CH,0,C¢H;—) similar to (II; R,=CH,0,C¢H;—) by passing
dry chlorine (1 mol.) into an acetic acid solution of (I; R,=CH,0,C.H, -
(1 mol.) resulted in a pasty mass which could not he re-crystallised from any
of the usual inert solvents. It recrystallised from ethyl alcohol (charcoal)
in prismatic needles, m.p. 118-19°. (Found: CI, 10-8; C;H,,0,C1 re-
quires C1, 10-7%). Methyl alcohol did not give a crystalline product.

9. a-Benzoyl-B-(3 -4-methylene-dioxy-6-chloro-phenyl)-a- B-dichloro-ethane
(IX; Ry =CH,0,CeH, =).—An acetic acid solution of (I; Ry =CH,0,CH, —)
was treated with chlorine and kept over-night, when crystals separated ;
a further yield was obtained on dilution with water. The product recrystal-
lised from benzene-petroleum ether in colourless crystals, m.p. 127-28°
(Found : Cl, 29-3; C;4H,;;0,Cl; requires CI, 29:79%,).

10.  a-(3 -4-Methylene-dioxy-phenyl)-B-benzoyl-propio-nitrile (X;: R,=
CH,0,CeHg —).—A mixture of (II; R;=CH,0,CH;—) (20g.), potassium
cyanide (10 g.) and alcohol (100 c.c. methyl or ethyl) was heated under reflux
for three hours at 100°, and kept at 0° for 24 hours, when the precipitate
formed was filtered and washed with water and with alcohol (yield, 8 g.).
It recrystallised from alcohol (charcoal) in white plates, m.p. 132-33°
(Found :* N, 5-1; C;;H;30,N requires N, 5-09,).

1. a-(3-4-Methylene-dioxy-phenyl)-B-benzoyl-propionic acid (X1 ; R, =
CH,0,CeH; —) —A mixture of the preceding nitrile (5 g.) aq. sodium hydroxide
(10%; 50 c.c.) and alcohol (25 c.c.) was heated at 100° for 8 hours and filtered.
The filtrate was acidified with dil. hydrochloric acid and the acid (4-2g)
separating was recrystallised from benzene ; prismatic crystals m.p. 143—44°,
(Found :t C, 68-7; H, 4-6; equiv. 294; C,,H,,0, requires C, 68-5: H
. 4:7% ; equiv. 298).

12, a-Phenyl-B-benzoyl-propio-nitrile (X ; R, =CeH;—).—a-Benzoyl-g-
phenyl-a-p-dibromo-ethane (IX1; R,=CgH,) treated as in (10) gave (X ; R, =
CeHs—) m.p. 126-27°. (Found :*t N, 6:1; C, 81-7; H, 5-5: C,eH,;ON
requires N, 6-0; C,81-5; H, 5-59,). Mixed m.p. with an authentic specimen
prepared by the action of hydrogen cyanide on benzylidene-acetophenonel?
showed no depression.

3

17 Hann and Lapworth, /Zsc. cit.
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13. o-Phenyl-B-benzoyl-propionic acid (XI; R,=C¢H;—)—The pre-
ceding nitrile was hydrolysed as in (11) ; m.p. 1562-53°. (Found :} C, 75-6;
H, 5-4; C,oHy4O; requires C, 75-6; H, 5-5%,). This acid was obtained
(m.p. 152-53°) by Hann and Lapworthl® by hydrolysing the nitrile (X ;
R, =C¢H;—) with conc. sulphuric acid. ‘

14. a—Benzoyl-[a’—(S-4—methylene—dioxy-6—%it1'o-phenyl)—a-ﬁ-dibrcmo—ethane
(I1; R, =CH,0,CH,NO, —) prepared as in (1) from phenyl-(3 -4-methylene-
dioxy-6-nitro-styryl)-ketone I; Ry —CH,0,CH,NO, —) crystallised from
benzene-toluene in pale yellow needles, m.p. 174-75°. (TFound: Br, 35 -3,
¢, Hy, O;NBr, requires Br, 35-09%). With potassium iodide as in (7) it
reformed the chalcone (I; Ry =CH,0,CeH,NO, —).

15. a-Benzoyl-B-(3 '4-methylene-dz'oxy-G—m'tro—]bhenyl)—a—ﬁ-dichloro—etha%e
(VIL; R, =CH,0,CH,NO; —) (3 g.) in acetic acid (50 c.c.) was treated with
chlorine (0-7g.) and diluted with water. The pasty product was kept in
contact with sodium bicarbonate solution until it solidified. It recrystallised
from benzene-petroleum ether (charcoal) in pale yellow crystals, m.p. 1561-52°.
(Found : Cl, 19-4; CyeHO:NCL requires Cl, 19-3%).

16. Ethyl-2-(3'- 4’-mez‘hylene-dioxy—phenyl)-4-j>henyl- A4-cyclo-hexene-6-
one-1-carboxylate (XI1; Ry —=CH,0,CeH; —).—A mixture of sodium ethylate
(0-8 g. Nain 25 c.c. abs. alcohol), aceto-acetic ester (8 g.), (I; R; =CH,0,Cq-
H,—) (10g.) and alcohol (100 c.c.) was heated under reflux at 80-90° for
three hours. The product (13 g.) recrystallised from alcohol-acetone in
white needles, m.p. 151-52°. (Found: C, 72:3; H, 5:5; CppHyO5 re-
quires C, 72:5; H, 5-5%).

17. a-Phenyl-y-(3 -4-methylene—dz’oxy-phenyl)—propyl-alcohol (XIIT;
R, =CH,0,CeHs —)—(I; Ry —CH,0,CcH; —) (5g.) was dissolved in ethyl
alcohol (2B0c.c.) at 60—65° and the air in the flask containing the
solution was expelled by pure hydrogen, after which palladous chloride solu-
tion (15 c.c. of 1%) and gum arabic (15 c.c. of 19, solution) were added.
The flask was then connected to the hydrogen generator and vigorously
shaken. It was difficult to observe the absorption of hydrogen, but after
some time the yellow colour disappeared and a colourless solution was ob- -
tained. The suspended catalyst coagulated when the reduction was
complete. The greater part of the alcohol was removed by distillation and
the.separated mass was recrystallised from dil. alcohol (yield: 4:5g) ; m.p.
95-96°, (Found: C, 75.1: H, 6-2; C;4H;40, requires C, 75-0; H, 6-2%).

18, 3-Phenyl-5-(3' -4'-methylene—dioxy-phenyl)—pymzolim (XIV; Ry=
CH,0,CeHs—) —A solution of (I; Ry =CH,0:Cells—) (2 8) in alcohol (20 c.c.)

R —
18 Lo cit.
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after being heated with 50 per cent. hydrazine hydrate (2 c.c) at 80°
deposited white needles on cooling. These decomposed on drying. The
following derivatives were prepared and analysed.

Hydrochlovide—pinkish brown crystalline needles ; m.p. 197-98° (Found :
ClL 12-1; C;gH,;0,N,Cl requires Cl, 11:79%,).

Picrate—recrystallised from alcohol in shining yellow plates; m.p.
185-86°. (Found :* N, 14-3; Cy,H,,0,N; requires N, 14-19%).

Acetyl derivative—recrystallised from alcohol in white needles; m.p.
153-54°. (Found: N, 9.3 ; C;gH,,O,N, requires N, 9-19,). A trace of the
pyrazoline dissolved rather slowly in conc. sulphuric acid and the solution
did not give a colour with ferric chloride or sodium nitrite solution. When
it was reduced by 2-59% sodium amalgam, no odour of ammonia could be
detected.

19.  1-3-Diphenyl-5-(3" -4'-methylene-dioxy-phenyl)-pyrazoline (XV; Ry=
CH,0,CeH; —).—A mixture of (I; R;=CH,0,CH;—) (5 g.) in hot acetic
acid (50 c.c.) and phenyl-hydrazine (2-5g.) after being heated at 90-100°
for fifteen minutes deposited on cooling white clusters which were recrystal--
lised from alcohol (yield, 5 g.) ; m.p. 129-30°. (Found :* N, 8.2; C,77-1;
H, 5-5; C,H,;O,N, requires N, 8-2; C, 77-1; H, 5-39%,). The product
gave a fluorescent sky-blue colour in chloroform or henzene and was easily
soluble in conc. sulphuric acid. The solution gave an intense blue colour
with a drop of ferric chloride or sodium nitrite solution. It did not change
on boiling with acetic acid. It gave a nitroso-derivative which decomposed
when dry.

20. Oxide of phenyl-(3-4-methylene-dioxy-styryl)-ketone (XVI; R,=
CH,0,C¢H; —).—A solution of (I; R;=CH,0,CH;—) (20g.) in a warm
mixture of methyl alcohol or rect. spirit (250 c.c.) and acetone (150 c.c.)
was cooled to 40° and to the suspension were quickly added hydrogen peroxide
(120 c.c. of 20 vol. concentration, 7.e., 69) and 10 per cent. aqg. sodium
hydroxide (20 c.c.). The whole was shaken for about 15 minutes, when the
partly separated chalcone dissolved. The rise in temperature was controlled
by cooling under the tap. On cooling a needle-shaped crystalline product
separated. A further yield was obtained on diluting the filtrate. The
precipitate (18:5g.) recrystallised from alcohol-acetone in white prismatic
needles, m.p. 99-100°. (Found:t C, 71.7; H, 4-4; C;H,,0, requires
C, 71-6; H, 4-5%).

21.  Hydrazone of the oxide of phemyl-(3 -4-methylene-dioxy-styryl)-ketone
(XVII; R,=CH,0,C¢H;—).—The preceding oxide (2g.) in alcohol (20 c.c.)
was boiled with 50 per cent. hydrazine-hydrate (2 c.c.) for five minutes. The
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white crystals (1-6g) which separated on cooling were recrystallised from
alcohol, m.p. 173-74°. (Found: N, 10-0; C;gH 0N, requires N, 10-09%,).
Potassium nitrite in acetic acid did not react with the compound.

99.  3-Phenyl-5-(3'.4"-methylene-dioxy-phenyl)-pyrazole (XVIIL ; R,=
CH,0,CeH; —).—A solution of the preceding hydrazone (XVIL; R,;=
CH,0,CH;—) (2g.) in alcohol was boiled with sodium ethoxide (0-5 g.
sodium in 5 c.c. abs. alcohol), and cooled, when crystalline needles (1-5g.),
m.p. 194-95°, separated and were recrystallised from alcchol. The same
product was obtained when the hydrazone was boiled with acetic anhydride.
(Found : N, 10-8; C;gH;,O.N, requires N, 10-69,).

93. a-Benzoyl-a-hydroxy-p-methoxy-p-(3 -&-methylene-dioxy-phenyl)-ethane
(XIX; R;=CH,0,C;Hs—; R’'=Me).—To a suspension of the oxide
(XVI; R,;=CH,0,CeH;—) (48.) in methyl alcohol (20c.c.) was added
a mixture of methyl alcohol (20 c.c.) and conc. sulphuric acid (5 c.c.); and
the whole was shaken and warmed to 40°, when it formed a pale yellow
solution. On keeping in the refrigerator colourless needles separated.
They were washed with water and finally with alcohol (yvield 2-5g.); m.p.
117-18°. (Found:t C, 67-7; H, 5-4; C;H;O; requires C, 68-0; H,
53%).

24. o-Benzoyl-a-hydroxy-B-ethoxy-B-( 3 -4-methylene-dioxy-phenyl )-ethane
(XIX ; Ry =CH,0,CH;— ; R’=Et).—Prepared similarly to 21 ; the product
did not separate until the solution was diluted, when it formed a paste
containing crystals. It recrystallised from alcohol (charcoal) in small
colourless prisms, m.p. 93-94°. (Found:t C, 69-2; H, 5-9; C;H,.0;
requires C, 68-8; H, 5-7%).

25.  Phenyl-(3 -4-methylene-dioxy-benzyl)-diketone (XX ; R;=CH,0,C,-
H;—).—The methoxy-compound (XIX; R;=CH,0,CiH,—) (0-6g.) was
heated with sodium acetate (1g.) in acetic acid (8 c.c.) for two hours at

100° ; the product precipitated by addition of water crystallised from alcohol
in yellow needles, m.p. 114-15°,

The same product was obtained when the methoxy-compound was
boiled in alcoholic solution for 2-3 minutes with a few dréps of ag. sodiucr;l
hydroxide ; the orange solution was diluted with dilute hydrochloric acid
and the precipitate recrystallised from alcohol. (Found: C,71-3: H, 4.4 -
CiH1204 requires C, T1-T; H, 4-5%). S ,

The di.ketone was, however, best prepared by boiling the alcoholic solution
of the oxide (XVI; R;=CH,O,C;H;—) with aq. sodium hydroxide for 30
seconds. The red solution was diluted with dilute hydrochloric acid, and the

product crystallised from alcohol in yellow needles. The substance tarns
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Pasty after a fortnight, unless kept in a sealed tube. It gives a purple colour
with alcoholic ferric chloride.

26.  2-Phenyl-3-(3’ -4'-methylene-dioxy-benzyl)-guinoxaline —The preced-
ing diketone (0-7 g.) in alcohol (10 c.c.) was boiled with ¢-phenylene-diamine
(0-3 g.) for five minutes. The product that separated on cooling recrystallised
from alcohol in white needles (vield, 0-8 g.), m.p. 137-38°. (Found :
N, 8:2; CyuH;;0.N, requires N, 8 -29%,).

27.  Phenyl-(3 -4-methylene-dioxy-benzyl)-glycollic-acid (XXI; Ry=
CH,0,CH, —).—The oxide (XVI; R;=CH,0,CsH, —) (10 g.)in alcohol (75 c.c.)
was boiled under reflux for four hours with sodium hydroxide (5 g.) in water
(15 c.c.) and the solution was diluted with water and filtered. The filtrate
was acidified with dilute hydrochloric acid and the precipitate recrystallised
from dilute alcohol ; white needles, m.p. 149-50° (Yield, 6-2g.). (Found :t
C, 67-0; H, 5-2%; equiv. 290; C,H,,0, requires C, 67-1; H, 4-99% ;
equiv. 286).

28. Phenyl-(3 -4-methylene-dioxy-benzyl)-ketone (XXII; R, =CH,0,CH,; —).
—The preceding acid (5 g.) in warm acetic acid was treated with
potassium dichromate (3 g.) dissolved in the minimum quantity of water
and then diluted with acetic acid. After one minute, the solution was diluted
with water and the light green ppt. was filtered and extracted with acetone.
The extract after removal of the solvent gave a paste which solidified after
keeping at 0° for two days. It recrystallised from pet. ether in small colourless
needles ; m.p. 70-71° (vield, 2 g.).

The substance has previously been prepared (m.p. 71-72°) by Tiffeneau
and Lévy'® by the distillation of the oxide of (3—~4-methylene-dioxy-styryl)-
benzene,

29. Oxide of phenyl-(3 -4&-methylene-dioxy-6-nitro-styryl)-ketone (XVI ;
Ry =CH,0,CH,NO, —).—Prepated as in (20) from (I ; Ry =CH,0,C,H,NO,—)
but the present mixture was shaken for a longer time with slight warming
at intervals, and only acetone was used as the solvent. It was difficult to
obtain the oxide pure, owing to the insolubility of both the chalcone and its
oxide, and it was preferably prepared by the gradual addition at 0° of an
alcoholic solution of sodium alcoholate (3 g. Na in 50 c.c. alcohol) to a mixture
of w-bromo-acetophenone (20 g.), 6-nitro-piperonal (20g.) and alcohol
(200 c.c.). The oxide (27 g.) separated and was recrystallised from acetone ;
pale yellow needles, m.p. 1569—60°. (Found*: N, 4-7; C;eH,;0,N requires
N, 4-5%).

19 Compe. rend., 1930, 190, 1510,
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30. Phenyl-B-chloro-a-hydroxy-B-(3 -4-methylene-dioxy-6-nitro-phenyl)-
ethyl-ketone (XXIII; R, =CH,0,C.H,NO, —).—The red solution obtained
by passing dry hydrogen chloride into a suspension of the preceding oxide
in acetic acid cooled in water, was diluted with water after saturation (10
minutes). The precipitated chlorohydrin recrystallised from benzene-pet.
ether (charcoal) in pale yellow crystals; m.p. 183-84°, (Found: Cl, 10-5;
C,6H,,0,NCl1 requires Cl, 10-2%).

Similar treatment of (XVI; R, =CH,0,C.H, —) with hydrogen chloride
gave a pasty substance which was not investigated further.

31. Acetyl derivative of the hydrazome of phenyl-(3 -4-methylene-dioxy-
g-nitro-styryl)-ketone (XXIV; Ry =CH,0,CeH,NO, —).—A solution of (I;
R, =CH,0,CH,NO; —) (2 g) in acetic acid (25 c.c.) was heated at 100°
with 50 per cent. hydrazine hydrate (3 c.c.) for ten minutes. The ppt.
separating on cooling (2 g.) crystallised from acetone in white needles,
m.p. 244-25°. (Found :f C, 60-9;H, 4-2; C;H;;0:N, requires C, 61-1;
H, 4-3%). A solution of the substance in conc. sulphuric acid does not give
a colour either with ferric chioride or sodium nitrite solution.

39. Phenyl-lydrazone  of  phenyl-(3 -&-methylene-dioxy-6-nitro-styryl)-
ketone (XXV; Ry —=CH,0,CH,NO, —). A mixture of (I; R, =CH,0,CH,NO,—)
(5g.) in acetic acid {50 c.c.) and phenyl-hydrazine (2g.) was heated at
100° for ten minutes. The red ppt. (6-6g.) obtained on addition of dil.
hydrochloric acid recrystallised from alcohol-acetone in red mneedles,
m.p. 159-60°. (Found # N, 11-1; CyH,,0,N; requires N, 10:9%). The
substance dissolved slowly in concentrated sulphuric acid with the formation
of colour ; and the resulting solution did not give a colour with ferric chloride.

33. 1-3-Diphenyl-5-(3' -4 -methylene-dioxy- 6'-nitro-phenyl)- pyrazoline
(XXVI; Ry —=CH,0,C.H,NO, —).—The preceding phenyl-hydrazone was
boiled for an hour with acetic acid. The orange-vellow ppt. obtained on
cooling the solution was recrystallised from benzene-petroleum ether, m.p.
203-204°. (Found: N, 11-1; CpH;,0.Ng requires N, 10-9%). It dissolved

at once in conc. sulphuric acid and gave Knorr's pyrazoline reaction.

34, 1-3-Diphenyl-b-(3'-4"-methylene- dioxy - 6’ - mitro - phenyl) - pyrazole
(XXVII; Ry =CH,0,C.H,NO, —).—The preceding pyrazoline (0-6g.) in
alcohol (20 c.c.) was heated under reflux for one hour with silver nitrate
(1g.) in water (2-3c.c.) and the liquid filtered from separated silver and
undissolved matter. The filtrate on dilution with water gave a precipitate
which crystallised from acetone-alcohol in yellow needles, m.p. 163-64°.
(Found :* N, 10-3; C, 68-6: H, 4-0; Cy,H,;;0,N; requires N, 10-9; C,
68:5; H, 3:9%).
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It was better prepared by treating the oxide (XVI; Ry =CH,0,CH,NO,-)
in hot acetic acid, with phenyl-hydrazine. The resulting pale yellow solu-
tion was poured into dil. hydrochloric acid and the pale yellow ppt. recrystal-
lised from acetone-alcohol in yellow needles, m.p. 163-64°,

Note—~Micro-analyses of the compounds marked (*) were carried out by Dr. J. N.
Ray of Liahore, and those marked () were made in Germany by Dr. Fischer and by Dr.
Scheeller.




