the excess reagent was removed, and a precipitate (in 50-90% yield) with mp 85-90°C, which was identified as
alcohol VI (v¢ = 1620 em-!) was isolated,

In conclusion, we sincerely thank A, A, Musina for her assistance in the interpretation of the PMR spec-
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FORMATION OF SPIRO-SUBSTITUTED 1,3-DITHIOLANES
AND THIIRANES IN THE REACTION OF 3-AMINOINDENE -
1-THIONES WITH ALIPHATIC DIAZO COMPOUNDS*

N. A, Korchevin, V, A, Usov, UDC 547.738:543.422.,25 4
E. O. Tsetlina, V., A, Pestunovich,
and M. G. Voronkov

3-Aminoindene-1-thiones react readily with diazomethane to give the corresponding 4,4;5,5-
dispiro-substituted 1,3-dithiolanes. The production of both 2,2-spiro-substituted thiiranes and
products of desulfuration of the latter is possible in the reaction of 3-aminoindene-1-thiones
with substituted diazomethanes. The thermolysis, hydrolysis, and salt-forming reactions of
the compounds obtained were investigated,

The reactions of thiocarbonyl compounds with diazoalkanes have been investigated in greatest detail in
the case of thioketones [2-9]: thiadiazoles [2, 3], dithiolanes [4-6], thiiranes [4, 7], and other sulfur compounds
{8, 9] were obtained. It is assumed that the direction of the reaction does not depend on the reagent ratio but
is determined by the specific structures of the thioketone and the diazo compound and the reaction conditions [4].
No data on the cycloaddition of diazoalkanes to the C =8 bond of thioamides are available, but individual rep-
resentatives of thioamides are capable of methylation by diazomethane at the sulfur atom [10]. The reactions
of vinylogs of thioamides with diazoalkanes have not been studied.

3-Aminoindene-1-thiones (I) react with diazomethane in ether, benzene, or acetone at —60 to 20°C to give
4,4;5,5-dispiroindene-substituted 1,3-dithiolanes (II) in high yields, The PMR (Table 1) and IR spectra (see
the experimental section) confirm the structure of dithiolanes II. The protons of the ~S—CH,—S— group resonate
in the form of a singlet, which indicates their equivalence and, consequently, the trans orientation of the indene
rings. The described reactions of unsymmetrically substituted thiocarbonyl compounds with diazomethane lead
to a mixture of dithiolanes with cis and trans orientations of the substituents [5, 8]. The stereoselectivity of
the I—1I transformation is evidently due to steric hindrance that develops in the case of cis orientation of the
indene rings in the transition state. A complex multiplet is observed instead of the usual triplet signal for the
protons of the —CH,NCH,— fragment of the piperidine ring in the PMR spectra of Ile,h. This is due to restrained

*Communication VIII from the series "o, B-Unsubstituted Thio Compounds," See [1] for communication VII,
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TABLE 1, Parameters of the PMR Spectra of Dithiolanes II

Com- . ppm

pound | Solvemt |77 TeL TS | RIR? ‘ Ar

Ila cDCl, 5,59 (¢) 6,51 (c) 2,23—3,70 (m)

¢ CDCl; 5,65 (c) 759 (c) 2,18—3,93 (m)

1d ccl, 568 (c) 7,31 (@), 9,13 (1) 233382 (m)

1le el 5.70 (c) 744 (m), 859 (m) 2/20—3.95 (m)

11k CDCl, 567 (c) 7,38 (m), 8,60 (m) 2,25654,0(8‘(m).
. rhes

rotation about the =Ci—N< bond. The above-noted manifestations of the steric factors are confirmed by model-

ing of the II molecules and will be the subject of a separate communication,

Under the influence of light, solutions of dithiolanes II in aprotic solvents rapidly turn dark green but do
not give ESR signals. When methanol or hexane is added, the green solutions are decolorized, and dithiolanes
1I crystallize without any changes. Under the prolonged action of light, solutions of dithiolanes II turn red be-
cause of the formation of a complex mixture of photolysis products.

R NRIR?
v o, &
Qo =
: LA ! i NaOH
S IR2
5 RRNT T RIR?N

]

I—lI a R'=R2=H, R*=CeH;; b R'=H, R?=R*=CeHs;: ¢ R'=R?=CHs R°=Cyll;
d R1=R2=C2}{5y R3=C5Hsi e Ri— 2= (CHZ)S““» RszCsHs; le"R2=—'(CI-IE‘)QO (CI‘I‘))Q",
R=Cglls; 8§ R'=H, R?=CeH;, R¥=CsHs; h RI—R?=—(CHp)s—, RI=4-CHyOC,Hs; i
R!=Ri=—(CHy)s—, R¥*=1-Cyoll;; IV a R3=CeHs; b R3=CoHs; V R!~R?=—(CHa)s—,
R3=C5Hs; VI R3=C5H5
When I are heated in solvents (at 80-110°C) or melted, the dithiolane ring is cleaved to give a mixture
of substances from which starting enaminothiones I were isolated. Other probable thermolysis products [11]

could not be identified,

In the reaction of hydrogen chloride with dithiolanes II the aminoindene fragments of the molecules are
converted to indanimmonium fragments (see [12]) and unconjugated dihydrochlorides III, the neutralization of
which leads to starting bases I, are formed, The IR spectra of salts III contain an intense vy band (1645-
1652 em™) and ¥ c=C bands of aromatic rings (1595 and 1497 cm1), The v ¢ band of the five-membered
indene ring (1530-1580 cm™!) is absent,

The action of aqueous-mineral acids on dithiolanes H causes hydrolysis of the amino groups and leads to
dispiro[bis(indane)-1',4;1',5-(1,3-dithiolanes)] IV. The N-substituted (IIa) and N-phenyl-substituted (IIb, g)
compounds undergo hydrolysis most readily; hydrolysis of N,N-disubstituted aminocindenedithiolane Ile gives
primarily a mixture of dioxo compounds IV and aminocoxo derivative V in a molar ratio of 1:4, This result
has not as yet been explained unambiguously. The reaction of hydrogen chloride with V gives a hydrochloride
salt, which, like salts III, has an indanimmonium structure (¥ c=N 1653 em™, v c=Q 1725 cm~!), In contrast
to dithiolanes II, dithiolanes IV and V are stable when they are heated up to their melting points (220-240°C).
Bis(1-oxo-2-phenyl-3-indenyl) sulfide VI (see [13)]) is present in the products of pyrolysis of dithiolane IVa.

The reaction of many thioketones with diazomethane differs from their reaction with substituted diazo-
methanes [4]. Aromatic thioketones react with diazomethane to give 1,3-dithiolanes but react with diphenyl-
diazomethane to give thiiranes, The reaction with monophenyldiazomethane often leads to a mixture of dithio~
lanes and thiiranes [4],
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TABLE 2. Chemical Shifts (T, ppm) of the Olefinic and Aromatic
Protons of Dienamines IX (in CCly)

Com- . X
pound 1Xa IXb IXe IXh IXi 1Xj 1Xk IX1I
R* CHs, H CeHs H H H H CeHs
RS CH; CeHs CeHs COCH; [COCeHs {COOCH; (COOC,Hs, COCeHs
T—cIu — 3,483 — 4,145 3,44 s 444 s 443 s —
Tarn 2.32— 2,45— 2,48~ 1,20-- 1,44 — 117— 1,09— 2,62 —
—3.34 —3,25 ~3,83 —3,09 -3,15 —-2,97 —2,93 —3,92

3-Aminoindene-1-thiones (I) react with mono- and disubstituted diazomethanes VII to give thiiranes VII
or their desulfuration products IX. Thiiranes VIIle-g, which are obtained in the reaction of diphenyldiazometh-
ane VIlc with enaminothiones I, can be isolated in the individual state.

Colorless hydrochlorides X (v - 1635 cm™) are readily formed in the reaction of HCl with thiiranes
VIOe-g. Thiiranes VIO are hydrolyzed by mineral acids with splitting out of an amino group to give oxo de-
rivatives XI (v o= 1722 cm~l), In contrast to thiiranes VIII, XI are not capable of splitting out sulfur even when
they are heated, The increased thermal instability of thiiranes VI and 1,3-dithiolanes II as compared with

thnranes X1 and dithiolanes IV, as well as the correSpondmg heterocycles described in [11, 14}, is ewdently
1

due to the presence in their molecules of the N 0=C—C—5—C aminoallylthio grouping. The ease of spon-
/

taneous cleavage of the C—S bonds in these heterocycles is expla’med by the known reasons for the activation
of allyl and benzyl C—Z bonds (stabilization of the intermediate ionic or radical states of the molecule) {15].
In the case of dithiolanes II the easy cleavage of the bond between the spiro atoms (C!—c!') is additionally due
to the effect of the bulky substituents at these atoms,

The products of desulfuration of the thiiranes — dienamines IX — are orange, dark red, or red-violet
crystalline substances. Bands of medium intensity at 1635 (exocyclic) and 1570-1575 emt (endocyclic) in their
IR spectra correspond to vibrations of the C=C bond; in the case of IXh, i, thebandat 1675 em™! corresponds
to the vibrations of the C =0 bond, and the band at 1705 cm™ in the spectra of IXj, k, i corresponds tothe vibra-
tions of the C=0 bond. The chemical shifts of the vinylene (R*=H) and aromatic protons in the PMR spectra
of IX are presented in Table 2, The narrow singlet signal corresponds to the = CH protons in the PMR spectra;
this indicates the formation of only one geometrical isomer of IX, The aromatic protons give a complex multi-
plet in all cases. In the spectra of IXh-k the signal of one of the aromatic protons is observed at weak field
in the form of a separate multiplet (1.09-1.44 ppm), Since IX differ only with respect to substituents R* and
R® attached to the double bond, it may be assumed that resonance for the 7-H proton is observed at weak field.

I
Ra\ = l NR'R ‘
+ C=N, —~ t
! R’/ 2 . - v, g TS

S 4
Vil /c< {\R
KR R
/ Vil 1X
P + +
/<\<,\ é"a” lHBO
0 0 0
H H H
4
g SR 7 “re
S s
[vd v [
N\ AN /N
K R R R R R
X X1 X1

Ri=C4Hs; d R*=11, R?=COCH;, € Ri=H,

VII a R{=RS=CH;; b R'=H. Ri=Cgll;; ¢ Ri=
H, R®=COOQC,Hs; b Rt=CgHs, R?=COCeHs;

R3=COCl5; f R'=1l, R®=COOClHly;; g Ri=

VIII, IX a R'—RZ=—(CHi)s—, R=Cetl;, Ri=R=CH; b R!—R?=—(CHs)s—,
3=RS=CGH5 R"=H;CR‘ RZ= — (CHy)20(Clla)o—, R3=R3=CsHs, Rt= HdR‘=R2=CH3,
R3=Rs=CgHs;, Ri= e R'—R?=—(CHp)5—. R¥=Ri= R°~C6H5 f R—RI=
———(CHQ)ZO(CHz)g— RI=R'=R*=CsH5 g R =R* LH3 RS=R*=R5=CgH;; h RI—R?=

=—(CHp)s—, Ri= CsH ——(CHz)s—, R3=C¢Hs, R*=H,

R8=COCsH;s; J Ri—

Rt=H, R*=COCH;; i R!-
—(CHg)5—, R¥=CsH;s. R*=H, R®=COOCHg; k R!-R?=

R3 CHs R4=H, R5=COOC2“52 1 Rl—R2=f(CHz)5——, R3= =C6H5. R5=COCGH5;

m R!— R2 —(CHy)s—, R®=4-CI;OCeH,;, Ri=H, R3=CO0C,Hs; X R‘ R2=—(CHs)s—.

R:=R{=R5=C¢Hs; Xl R¥=R!=R*=Cylls; XII a R*=R'=R3=C¢H; b R¥=CgHs, R'=F,
R*=COCHj.
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TABLE 3. Dispiro[bis(3'-aminoindene)-17,4;1',5-(1,3- dithiolanes)}]

Com- |Dec. Found, %o Calc., o Yield
tem iri - *
pound [ Po = T S Empirical formula S I T %
1la 145 758 |51 | — | 13,1 | CaiHaNsS, 76,2 1 49| — | 13,1 98
iIb 163 80,5 |48 | — 9.8 | CusllgaN,yS, 806 | 50| — | 10,0 92
Ilc 120 771 16,1 | — | 11,8 | CasHaaN,S, 772 [ 59 — [ 11,8 65
114 137 § 779 16,8 [46 | 10,5 | CaollsoNsSs 78,0 | 6,7 14,7 | 107 74
Ie* [ 160 | 789 164 |46 { 10.3 | CyHiN,S, 788 1 6,445 ] 103 90
1t 170 746 [58 |45 9.9 | CgoliasN,0,8, 745 | 57|44 { 102 78
11g 138 1768 [57 | — | 116 | CssHpN,S, 772 | 5391 — | 11,8 52
Ith 165 756 163 |39 9,4 | CausHygN,0,S, 754 1 6414, 941 80
I1i 140 824 {66 —_— 8,1 C49H44stz - CsHe 82,3 621 — 8.0 70

*See [18]. Crystal solvates were isolated with diethyl ether (de-
composition temperature 145°C. Found: C 77.4; H 7.1; N 4,2; S
9.4%. CyHyNsSy+CHy,0. Calculated: C 77.4; H 7.2 N 4.0; S 9.2%)
and with dioxane (decomposition temperature 148°C. Found: C 77.5;
H 6.49;’ 8 10.0%. 2CyH NS, +CHgO,, Calculated: C 77.3; H 6.6;

S 9.6%).

The strong deshielding of this proton is evidently due to the powerful anisotropic effect of the closely located
carbonyl group, This indicates a cis-s-cis orientation of the C=0 and C =C bonds in IXh-k,

The character of the splitting of the signal of the protons of the condensed benzene ring in the PMR spec-
tra of IXe, ! ispracticallyidentical, and the proton in the 7 position resonates at relatively stronger field (3.80-
3.90 ppm), The chemical shift of this proton in the spectra of these compounds is determined by the anisotropic
effect of the R? phenyl ring, which indicates a trans orientation of the benzoyl group in IXI relative to the con-
densed benzene ring,

The high stereoselectivity of the reactions of enaminothiones I with diazo carbonyl compounds VId-h is
evidently due to spatial shielding of the thiocarbonyl group of I and the corresponding conformational orienta-
tion of the functional groups in diazoalkanes VII [16],

Dienes IX are hydrolyzed by aqueous mineral acids more slowly than the corresponding thiiranes VII;
this is due to the decrease in the basicity of the amino group because of lengthening of the conjugation chain,

EXPERIMENTAL

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The PMR
spectra of 5-10% solutions of the compounds in CDCl; or CCl, were obtained with a Tesla BS 487C spectrome-
ter (80 MHz) with hexamethyldisiloxane or cyclohexane as the standard.

Dispiro {bis [3'-amino-2'-aryl(alkyl)indene]-1',4;1!,5~(1,3-dithiolanes)} (1) (Table 3). A mixture of 1 g
of enaminothione I [17], 50 ml of absolute ether, and 20 ml of a 0.18 M solution of diazomethane was stirred at
20°C until the violet color vanished. The precipitated dithiolane II was removed by filtration, dried in vacuo,
and recrystallized from benzene— methanol (1: 3). An additional amount of dithiolane II was precipitated from
the ether mother liquor by the addition of methanol. The reaction of enaminothione If with diazomethane was
carried out in acetone, The IR spectra of dithiolanes II contain intense v o= bands from the five-membered
indene ring (1570-1575 cm~Y) and aromatic ring ¥ c=¢ bands (1590-1600 and 1490-1500 cm™1),

Thermal Cleavage of Dithiolanes II. A mixture of 2 g of dithiolane Ile and 15 m! of dimethylformamide
DOMF) was refluxed for 15 min, after which it was poured into 400 ml of water. The resulting precipitate was
removed by filtration, dried, and chromatographed with a column filled with activity II aluminum oxide (elution
with chloroform). The substance in the second (from the bottom) dark-violet zone was eluted, and the solvent
was evaporated to give 0.93 g (94%) (see [11]) of starting thione Ie, In the case of dithiolane b the reaction
mixture was poured into 50 ml of a 5% solution of NaOH, the mixture was filtered, and the filtrate was acidified
with hydrochloric acid. The precipitated aminothione Ib (0.97 g) was removed by filtration,

Hydrochloride Salts (III) of the Dithiolanes, Dry hydrogen chloride was passed over a solution of 0.5 g
of the corresponding dithiolane II in 250 ml of ether until salt Il precipitated. The precipitate was removed
by filtration, washed with ether, and recrystallized from a mixture of alcohol and ether to give 0.47 g (95%)
of salt Illa (decomposition temperature 202-204°C, Found: C112.6; S 11,0%. CgyHyNsS,-2HCL. Calculated:
Cl 12.6; S 11.4%); 0.5 g (98%) of salt IIId (decomposition temperature 195-197°C. Found: Cl 9.5; N 3.6; S 8.3%.
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TABLE 4, Substituted 1-Methylene-3-aminoindenes IX

Com- . Found, Empirical _Cale., % Yield,*

pound | ™P» C c Ho| N formula ¢ | H | N P
1Xa 127—129 | 872 | 7.8 4,1 CosHasN 876 | 79 14 88
1Xbt 150—152 | 89.5 7.1 3.1 CorHpsN 89,3 16,9 3.8 64
IXe 165167 | 853 | 67 | — 26H2sNO 855 | 6.3 — 49
1Xd 128—130 | 893 ] 68 | 4.1 CasHaiN 89,2 | 6,5 4,3 73
1Xet 166—167 | 899 | 66 [ 3.0 Ca3HzoN 90,2 | 6,6 3,2 98
IXf 157—159 | 87.1 | 6,2 | 3.1 CasHyNO 87.0 | 6.1 3.2 73
IXg 148—150 | 900 | 6.3 | 35 CaoHasN 902 | 63 35 75
IXh 130—133 | 837 | 7.1 | 4,1 CasHpaNO 839 | 7.0 4,2 41
IXi 153—136 | 857 | 6.5 | 3.6 CasHasNO 85,9 | 6,4 36 93
1Xj 156—159 | 80,0 | 6.6 | 4.1 CasHasNO; 800 | 6.7 11 57
Xk 163—164 | 805 | 70 | 38 CasHasNO, 80,2 | 7,0 3.9 79
1X1 172—174 | 872 | 63 | 3.1 C3HNO 874 | 6.2 3.0 87
IXm 138—160 | 772 | 70 | 36 CysHasNO; 771 1 7.0 3.6 65

*By method A,

tSee [19].

2C 39H (NS, - 4HC1 - 3C,H;OH. Calculated: C19.6; N 3.8; S 8.6%); and 0.43 g (84%) of salt Ile (decomposition
temperature 199-200°C. Found: Cl 9.6; N 8,7; 8 8,5%. CyH,N,S,2HC1*C,H;O0H, Calculated: C19,7; N 3,9;
S 8.6%).

Hydrolysis of Dithiolanes Il. A mixture of 1 g of the corresponding dithiolane Ia, b, g, 1 ml of concen~-
trated HCl, and 10 ml of methanol was refluxed for 2 h, and the resulting precipitate was removed by filtration,
dried, and recrystallized from benzene— methanol to give 0.76 g (98%) of dithiolane IVa (decomposition tempera-
ture 240-244°C. Found: C 75.7; H 4.5; 8 12.9%. CyHy0,S;. Calculated: C 75.9; H 4.5; S 13.0%); 0.7 g (90%)
of dithiolane IVb (decomposition temperature 216-218°C. Found: C 67.8; H 5.9; S 15.5%. Cy3H,0,S,+ CHzOH,
Calculated: C 67.8; H 6.1; S 15.0%). Dithiolanes IV were colorless crystalline substances that were readily
soluble in benzene and chloroform but only slightly soluble in hexane and methanol. IR spectrum: V=0 1725
ecm-t, Signals at T 6.01 (s, 2-I) and 6.18 ppm (s, S—CH,~—S) are observed in the PMR spectrum of IVb (in CDCly).
In the case of dithiolane IIe the reaction mixture was diluted with 30 ml of water and filtered. The filtrate was
made alkaline with 10 ml of 5% NaOH solution and filtered to give 0.79 g of a mixture of oxoenamino- (V) and
dioxo-1,3-dithiolane IVa. The mixture of IVa and V was chromatographed with a column filled with activity IT
aluminum oxide (elution with chloroform) to give 0.62 g (78%) of dispiro[(3'~oxo-2'-phenylindan)-1',4~(1,3~
dithiolane)-5,1""-(3"'-piperidino-2!'-phenylindene)] V (decomposition temperature 195-197°C, Found: C 77.7;

H 5.5; N 2.5; § 11,5%. Cy3Hy»NOS,. Calculated: C 77.5; H 5.6; N 2.5; S 11.5%) and 0.13 g (19%) of dispiro-
[bis(3'-oxo0-2'-phenylindan)~-1',4;1',5~(1,3-dithiolane) }IVa. IR spectrum of V: v =0 1712 em™ and five-mem-
bered indene ring Vo=c 1570 em™!, PMR spectrum (CDCly): 6.59 (s, 2-H), 5.81 (s, 8—CH,—8), 8.59 (m,
CH4CH,CH,), and 7.38 ppm (broad multiplet, CH,NCHS,).

The corresponding salt, which decomposes at 175-179°C, was obtained in 96% yield when hydrogen chloride
was passed above an ether solution of dithiolane V. Found: Cl5.9; N 2.4; S 10.8%. CyHyNOS,-HCl, Calcu-
lated: Cl6.8; N 2.,4; S 10.3%.

Spiro[(3'-amino-2'-phenylindene)-1',2-(3,3-diphenylthiiranes)] VIlle~g. A mixture of 1 g of enaminothione
Ic-e, 0.9 g of diphenyldiazomethane, and 80 ml of ether was stirred at 20°C in the dark for 2.5 h, after which
the corresponding precipifated VIIle-g was removed by filtration and reprecipitated from a solution in 8 ml of
benzene containing two drops of acetic acid by the addition of methanol. This procedure yielded 1.23 g (80%)
of piperidino derivative VIlle (decomposition temperature 155-158°C, Found: C 84.3; H 6.2; N 3.1; S 6.8%.
Cggfl,NS, Calculated: C 84,1; H 6.2; N 3.0; S 6.8%); 1.12 g (72%) of morpholino derivative VIIIf (decomposition
temperature 158-161°C. Found: C 81.4; H 5.7; S 6.8%. CgH,NOS. Calculated: C 81.2; H 5.7; S 6.8%); and
0.37 g (23%) of dimethylamino derivative VIIlg (decomposition temperature 146-149°C, Found: C 85.8; H 6.1;
S 7.4%. C3H,yNS. Calculated: C 85.5; H 5.9; S 7.6%).

Hydrogen chloride was passed above a solution of 0.5 g of thiirane VIIle in 100 ml of ether, and the re-
sulting colorless precipitate of salt X [0.5 g (98%)], which decomposed at 180-185°C (from methanol—ether),
was removed by filtration, Found: Cl 7.1; N 2.6; S 6.2%. Cg3H,gNS -HCL. Calculated: Cl 7.0; N 2.7; S 6.3%.

Spiro[(3'-oxo-2'-phenylindan)-1',2-(3,3~diphenylthiirane) ] XI. A mixture of 0.5 g of thiirane VIIle, 10 ml
of acetic acid, and 1 ml of concentrated HCI was refluxed for 1 h, after which it was cooled and diluted with
10 ml of HyO. The mixture was then filtered to give 0.37 g (85%) of colorless crystals of oxo derivative XI, which
decomposes at 200-202°C. Found: C 83.,2; H 5.0; S 8.0%. CygH»,08, Calculated: C 83.2; H 5.0; 8 7.9%.
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1-Methylene-2-aryl-3-aminoindenes IX, A) A mixture of 1 g of the corresponding enaminothione I, 1 g
of diazo compound VIla, b, and 50 ml of ether was stirred in the dark at 20°, The precipitated olefins IXa-d
were removed by filtration and recrystallized from benzene—hexane (1: 4) (see Table 4), The reaction of
enaminothiones I with diazo carbonyl compounds VIId-h was carried out in refluxing dioxane in the presence
of 1 g of copper powder. The reaction mixture was filtered, 50% aqueous methanol was added to the filtrate,
and the precipitated IX was removed by filtration.

B) A solution of 1 g of thiirane VIIle-g in 10 ml of benzene was refluxed for 3 h, after which half the ben-
zene was evaporated, and 30 ml of hexane was added to the concentrated solution, The precipitated IX (85-87%
yields) were removed by filtration,

Compound IXe was also obtained by reaction of thiobenzophenone with 3-piperidino-2-phenyl-1-diazoin-
dene [1].

Hydrolysis of Enaminoindene Olefing IXe,h. A mixture of 0.5 g of IXe, h, 5ml of CHsCOOH, and 1 ml of
concentrated HC1 was refluxed for 4 h, after which it was diluted with water, and the precipitate was removed
by filtration and recrystallized from ethanol to give 0.18 g (47%) of 1-oxo-2-phenyl-3-(diphenylmethylene)indan
(XIa) (colorless crystals with mp 202-203°C, Found: C 89.8; H 5.7%. C Cogl 500, Calculated C 90.0; H 5.4%) and
0.3 g (67%) of light-yellow crystals of 1-oxo-2-phenyl-3-(2-oxopropylidene)indan (XIIb)., IR spectrum: indan
V=0 1710, acetyl group v =0 1690, and ¥ c=c 1625 cm -1, Found: C 82.4; H 5.3%. CygHy,0,. Calculated:

C 82.4; H 5.3%.
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