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Abstract—Reactions of 2,3,4,5,6-pentafluoro-6-chloro-2,4-cyclohexadienone with anthraagitic 2,6-di-

chloro- and 2,6-dimethylaniline, diethylaminspdium azide, andalso the reaction of 6-phenyl-3-penta-
fluorophenoxy-2,4,5,6-tetrafluoro-2,4-cyclohexadienone with methanol afford 3-substi®jte8,6-tetra-
fluoro-2,4-cyclohexadienones. The 3-methoxy-2,4,5,6-tetrafluoro-6-chloro-2,4-cyclohexadienone and
3-methoxy-6-phenyl-2,4,5,6-tetrafluoro-2,4-cyclohexadienone forycloadducts with 1-hexyne and
propargyl alcohol that under treatment with propyl alcohol in the presence of potassium carbonate undergo
ring cleavage to furnish propyl arylfluorochloroacetates and diarylacetates. The reaction b8taeielo-
2,4,5,6-tetrafluoro-6-chloro-2,4-cyclohexadienone and phenylacetylene giges to 4-oxo-2-phenyl-
3,5,6,7-tetrafluoro-5-chlorobicyclo[4.1.0]hept-2-ene-7-cartrilei

Derivatives of arylacetic acids are physiologically In reactions of 2,3,4,5,6-pentafluoro-6-chloro-2,4-
active compounds and are contained in quite a&yclohexadienonel) with anthranylic acid, 2,6-di-
number of drugq1]. Fluorine atoms introduced into chloro- and 2,6-dimethylaniline, diethylamine, and
these compounds often increase the activitysodium azide, were obtained 3-substitutegt,5,6-
simultaneously reducing their toxicity and enhancingtetrafluoro-2,4-cyclohexadienonedla-€); and the
stability [2-4]. We showed formerly that the poly- reaction of 6-phenyl-3-pentafluorophenoxy-2,4,5,6-
fluorinated 2,4-cyclohexadienones reacted with subtetrafluoro-2,4-cyclohexadienondli() with methanol
stituted acetylenes under relatively mild conditionsafforded 3-methoxy-6-phenyl-2,4,5,6-tetrafluoro-2,4-
affording in a high yield cycloadducts that under treat-cyclohexadienoneIY).
ment with alcohols or amines underweirng opening
to furnish fluoro-containing derivatives of arylacetic

aci.o_ls [5]- T_he possibil_ity of intrqduction by nqqleo- derived from thedata of elemental analyses afidm
philic reactions of various substituents ir@gosition comparison of thé%F NMR spectra (see table) with

of 2,4-cyclohexadienones, the use of diverse alkyneg, published spectra of polyfluorinated 2,4-cyclo-
and alcohols or amines for cleavage of bicyclic

adducts provide extensive opportunities for prepara-

The composition and structure of 3-substituted
tetrafluoro-2,4-cyclohexadienondéis -e and IV were

tion of fluoro-containing derivatives of arylacetic Q0 F 5 0 F°
acids. Formerly tocycloaddition were applied as a Cl F Cl
rule 2,4-cyclohexadienes containing 8 position a F * RH(RNa) == 5
fluorine atom or GFsO group [5]. It isknown that F R, F
the polyfluorinated 2,4-cyclohexadienes with the F
other substituente.g., MeOgroup,undergo cycload- I HE

dition with dehydrobenzene [6] but not with fluoro-

0 o
styrenes[7]. F FPh F’ FCI
We report here on the synthesis of polyfluorinated + MeOH ;7 GO
: 19515 O ” C,H,0 F MeO F
2,4-cyclohexadienones containing i3 position F P

methoxy, carboxy-, 2,6-dimethylanilino- and 2,6-di-

chloroanilino, diethylamino, andzido groups, and I v
on their reactions with alkynes (1-hexyne, propargyl 1l, R = NHGH,COH-2 (a), NHGH,CI,-2,6 (),
alcohol, and phenylacetylene). NHCH;Me,-2,6 (c), NEt,(d), N;(e).
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F NMR spectra of 3-substituted

0 X _F tetrafluoro-2,4-cyclohexadienonda -e, IV
F F o<~/| F
X A F . .
MeO . + HC=CR 7 Compd. no. Chemical shifts,d., ppm (from GF)
c
F MeO F R (solvent) = = S o
vV Via—e lla (CDCL) | 11.1 12.4 14.3 40.9
llb (CDCL) | -8.6 0 12.4 31.1
CFXCO,Pr lic (CH,CN)| -12.5 10.7 16.5 40.8
PpOH F lld (CCl,) -2.3 15.8 16.5 39.3
00 lle (CH,CN)| 11.9 11.8 15.1 37.5
25 Me0 R IV (CCl) -5.7 7.0 19.9 2.5
F
VIla—c¢

and °F NMR spectra with the published spectra of

V.V = PhiV= CLVIL VI, X= ClLR= Bu@);  Model compoundds].
X = Cl,R= CHOH (b); X = Ph, R= Bu¢). The reaction of dienondld with 1-hexyne and
propargyl alcohol yields complex mixtures where are
hexadienones[8]. Azidodienone lle that we also lacking in the spectra the fluorine signals character-
prepared by reaction of dienonewith trimethylsilyl isi[ic of l(_?/c_loaddition_ products (from fluorine atoms
azide was stable only in solution and decomposed of~ and F in the region-39...-45 ppm). Thereac-
removing the solvent. tion of dienonellc with 1-hexyne also did not yield

: , cycloaddition products.
We showed previously that dienorl¥ did not y P N _ ]
react with fluorostyrenes and instead underwent iso- The lack of cycloaddition products in reactions of
merization into 3-methoxy-6-phenyl-2,4,4,5-tetra-dienonedld, ¢ with alkynes may be caused either by
fluoro-2,5-cyclohexadienon@]. The cycloaddition of  instability of these products under reaction conditions
3-methoxy-2,4,5,6-tetrafluoro-6-chloro-2,4-cyclo- ~ Or by generally decreasing reactivity toward cyclo-
hexadienone\() with dehydrobenzene occurred with @ddition at introducing electron-donor substituents
low yield (37%) [6]. In order to overcome this into 3 position of polyfluorinated 2,4-cyclohexadi-

difficulty we used excess acetylenes in reactions witftnone. Wehoped that with less electron-donor sub-
methoxy-2,4-cyclohexadienones. stituent, namely, witlazidogroup, wewould succeed

_ in obtaining cycloaddition products of reaction
The reaction of 3-methoxy-2,4,5,6-tetrafluoro-6-petween dienondle and phenylacetylene. However
chloro-2,4-cyclohexadienone V]  with ~ excess the heating of dienondle with phenylacetylene in
1-hexyne was carried out at %0, with excesspro-  ccl, to 70°C gaverise to a reactiormixture, from
pargyl alcohol at 118C. From thereaction mixtures which we isolated as a prevailing product 4-oxo-2-
were isolated the corresponding ﬂUOFOCOHta'n'ngphenyl-s,S,6,7-tetraf|uoro-5-ch|orobicyclo[4.1.0]-
blcyC|0[2.2.2]OCtadIen0neS/|a, b. hept_z_ene_?_carbonitr”evq|| )

The heating in 1-hexyne to 70 of a mixture

containing dienonelV and pentafluorophenol that 3 Q0 F
was obtained by treating dienonB with methanol HC=CPh © Cl
gaverise to a products mixture that wasbjected to He CCL, 70°C F¢
chromatography on silica gel to isolate cycloadduct Ph ! F’
Vic. NC
The cleavage of cycloadduc#da-c by 1-propanol VIII

in the presence of freshly calcined potassium carb- The composition and structure of compouitl|

onate afforded fluorocontaining propyl esters of aryl-are confirmed by elemental analysis, I, *°F, and
and diarylacetic acid/lla -c. 13C NMR spectra.

The composition and structure of cycloadducts In its IR spectrum appears a weak absorption band
Vla-c and estersVila-c were established from of CN group vibrations at 2240 cth In theH NMR
elemental analyses arftom comparison of theitH spectrum (recorded in C@lare present signals in the
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region 7.27.4 ppm (ArH), and a signal at 3.4ppm,
d.d.d (H, 3 19.7, 17.0, 4.(Hz).

The %F NMR spectrum (in CG) of compound
VIl contains 4 signals of equaltensity. The signals
at -28.0 ppm,d.d.d.d (4 17.0, J¢ 7.2, ~3.0,
~2.0 Hz) and-42.3 ppm,d.d.d Jye 19.7, 3¢ 13.0,
~2.0 Hz) we assigned to atoms® Fand F. The
resonances &4.8 ppm, d.d Jye 4.0, Jzr ~3.0 Hz)
and 52.8 ppm, d.dJge 13.0, 7.2 Hz)were assigned
to F* and P respectively. Two large vicinal coupling
constants,- 19.7 and 17.0 Hz in théH and °F
spectra suggest reciproceis-position of atoms H
F® and F in the cyclopropane ring for thérans
vicinal coupling constant of atoms H and F in the
fluorinated cyclopropanes is commonly small,{
~1-2 Hz) [9].

In the *C NMR spectrum (in acetone) of com-
pound VIII recorded with wide-band decoupling
from protons appear 12 signals 84.12, 73.52,

79.77, 100.27, 109.77, 129.96, 130.15, 130.89

132.01, 133.10, 148.44, 173.74 ppm. Tsignal at
34.21 ppmd.d.d @I 14.4,20.¢ 11.9,3)¢ 4.1 Hz)
is coupled with two neighboring fluorine atoms®(F

F’), and we assigned the signal to the nodal carbo
C. In the spectrum recorded in monoresonance mod

KOVTONYUK, KOBRINA

We believe that formation of cyclopropane deriva-
tive VIII may be described by the following scheme.

At the first stage of the reaction arose the product
of normal [4+2]-cycloadditiorlX of phenylacetylene
to the diene system of dienomie. We tried to detect
the formation of cycloaddudX changing the reaction
conditions. For instance, after keeping an equimolar
mixture of dienondle and phenylacetylene in aceto-
nitrile at room temperature for @ays we observed in
the 1% NMR spectrum of the reaction mixtur&7%
of dienonelle, ~20% of cycloadductX, and traces
of compoundVIIl . In three weeks the amounts of
dienonelle and compounddX and VIII became
about equal; after eighiveek standing the reaction
mixture contained~70% of compoundVIll .

In the %F NMR spectrum (in MeCN) otycload-
duct IX we observed 4 signals of equal intensity at
-34.3 d.d (F JenEr) 7.2, Jpapr 2.7 Hz), -33.8
dd.dd (B Jeer 144, Jryep 11.7, Jeper) 4.5,
Jeis 2.7 Hz), 16.8 m (B, 53.1 d (F, Jerps
14.4 Hz) ppmBoth by the chemical shifts and signal
patterns thé°F spectrum of cycloaddudX is similar
to those for the cycloadduct describedrlier and
obtained in reaction of 2,4-cyclohexadienones with

Bcetylenes[5].
e

J{:H 174.5 Hz. Thesignals at73.52 ppm,d.d.d.d
(Nep 254.2, 23 12.3, Jo 6.0, Joe 3.7 Hz) and
79.77 ppmgd.d.d.d {J- 265.4,20.F 24.9,%J.- 10.4,
4JCF 1.5 Hz), coupled both with the directly bonded
fluorine atoms and with those attached to th

neighboring carbons we ascribed to carbon atom

C’ and ¢ respectively. The signal a00.27 ppm,
d.d.d.d i 249.4, 20 16.4, 33 6.0, 33
2.6 Hz) was assigned to°Catom from the CFCI
group (cf. with chemical shifts of carbon in the
CFCI group of acetylene cycloaddition products to
2,4-cyclohexadienones~93-95 ppm [10]). The
resonance at09.77 ppmd.d.d ¢Jg 32.8, Jcr 2.8,
Jcg ~1 Hz) coupled with a single neighboring fluorine
atom was assigned to the carbon of cyaroup in
agreement with the chemical shifts biC in nitriles
[11].The signals all29.96 d {-¢ 6.0 Hz), 130.16 s,
130.89 d ¢ ~3 Hz) and 133.10 s, ppm wascribed
to the carbon atoms of the phemytig. Thesignals at
132.01 ppm, d0¢ 13.0 Hz) and 148.44 ppnd.d.d
(Mg 270.2, 3¢k 3.4, Jop 1.5 Hz) were regarded as
belonging to the carbon atoms of the bond=C3
respectively. The signal at73.74 ppm, t.d Y0.¢
22.7, Jcr 3.3 Hz) was considered to be*@f the
carbonyl group.

(S

IX may be represented as cycloaddition of the azido
group to the double bond of tHacetylené moiety of

the molecule providing an intermediate compouxd
that decomposes with nitrogen liberation affording
cyclopropane derivative/Ill . It is also presumable
that compounaVlll forms from cycloadductlX by
Roncerted mechanism and through intermediately
arising nitrene.

The cyclopropane intermediates formation was
formerly suggested to rationalize theathway of
“nitren€ insertion into a GC bond in the reaction
of norbornadiene with PhS@; [12] and ArOSGQN4
[13].

EXPERIMENTAL

'H and F NMR spectra were registered on
spectrometer Bruker WP-200 (féH operating frequ-
ency 200.00 MHz, internal referenceHMDS, 6
0.04 ppm; for'°F operating frequency88.28 MHz,
internal reference §Fg). *C NMR spectrum of com-
pound VIII was recorded on spectrometer Bruker
AC-400 (operating frequenc$00.61 MHz, internal
reference acetongs, 5. 29.80 ppm). IRspectrum of
compound VIl was measured on Specord M-80
instrument from solution in CGl Molecular weights
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were determined with high resolutiddC/MS instru-

179

was stirred for 1 h andhen it was applied to a

ment Finnigan MAT 8200 and by vapor-phasecolumn packed with silicgel. Elution in succession

osmometry.

3-(2-Carboxyanilino)-2,4,5, 6-tetrafluoro-6-
chloro-2,4-cyclohexadienone (lla). To a boiling

solution of 1.4 g of 2-aminobenzoic acid in 10 ml of

with CCl, and CHC} afforded 0.42 g (86%) of
compoundle as brown viscous fluid decomposing on
keeping at 2025°C.

3-Methoxy-6-phenyl-2,4,5,6-tetrafluoro-6-chloro-

acetone was added dropwise within 15 min a solutiorp 4-cyclohexadienone (IV).A solution of 2 g of di-

of 2.2 g of dienond in 10 ml of CH,Cl,. The mix-
ture was boiled for 15 mimore,then the solvent was

enonelll in 20 ml of methanol was heated to €D
for 4 h. On distilling off the solvent we obtained

evaporated, and the residue was recrystallized from 2 ¢ of mixture containing according tHF NMR

benzene. We obtained 3.2 g (94%) of yell@om-
pound lla, mp 158160°C. Found, %: C 46.48;
H 1.83; Cl 10.80; F 22.43; N 4.05M 334.
C,5HgCIF,NO3. Calculated, %: C46.50; H 1.79;
Cl 10.58; F 22.65; N 4.17M 335.5.

3-(2,6-Dichloroanilino)-2,4,5, 6-tetrafluoro-6-
chloro-2,4-cyclohexadienongllb). To a solution of
0.66 g of dienonel in 10 ml of CCl|, was added

dropwise a solution of 0.9 g of 2,6-dichloroaniline in

3 ml of CCl,. On completion of addition (in 10 min)

the mixture was subjected to column chromatograph

on silica gel (eluent CG). We obtained.64 g (77%)
of orange compoundlb, mp 156-152.5C. Found,
%: C 39.87; H 1.25; Cl 29.49; F 21.56; N 3.64.
M 359. C,H,CIF,NO. Calculated, %: H39.94,
H 1.11; Cl 29.54; F 21.08; N 3.88M 360.5.

3-(2,6-Dimethylanilino)-2,4,5, 6-tetrafluoro-6-
chloro-2,4-cyclohexadienone (lIc).To a solution of
0.66 g ofdienonel in 5 ml of CCl, was added drop-
wise a solution 0f0.36 g of 2,6-dimethylaniline in
5 ml of $CCl4. Oncompletion of addition (in 10 min)
the separated precipitat®.75 g) wasfiltered off.
After purification by chromatography on silica gel
(eluent CCJ) and recrystallization from CGlwe
obtained0.44 g (45%) oforange compoundlc that
quickly got dark in theair, mp 166C (decomp.).
Found M]® 319.03891. G,H,,CIF,NO. Calculated
M 319.03870.

3-Diethylamino-2,4,5, 6-tetrafluoro-6-chloro-2, 4-
cyclohexadienone(lld). To a solution of0.55 g of
dienone | in 10 ml of CHCI, was added.36 g of

data equimolar amounts of dienon¥ and penta-
fluorophenol. By chromatography on a column
packed with silica gel (eluent C¢lwe isolated 1.1 g
(86%) of compoundV as a viscous yellow fluid that
partially crystallized on standing at 285°C. Found
[M]* 272.04632. GyHgF,O,. Calculated M
272.04603.

7-Butyl-6-methoxy-1, 3,4, 5-tetrafluoro-3-chloro-

bicyclo[2.2.]octa-5,7-dien-2-one (VIa)A mixture of

.46 g ofdienoneV and 3 g of 1-hexyne was heated

t reflux (70C) for 20 h. On distilling off the excess
1-hexyne we obtaine.64 g 597%) ofreaction pro-
duct containing according t&°F NMR data 90% of
compoundVla. After purification by chromatography
on silica gel (eluent CG) compoundVI was light-
yellow viscousfluid. °F NMR spectrum (CG), &,
ppm: -40.8 (F), -39.1 (), 2.6 (P), 49.3 (Ff).
Found M]* 312.05405. G;H,,CIF,O,. Calculated
M 312.05401.

7-Hydroxymethyl-6-methoxy-1,3,4,5-tetrafluoro-
3-chlorobicyclo[2.2.]octa-5,7-dien-2-one (VIb).To
a solution of0.85 g ofdienoneV in 5 ml of toluene
was added).45 g ofpropargy! alcohol, and the mix-
ture was refluxed for 12 h. On distilling off the
solvent and excesgropargyl alcohol we obtained
1.13 g of reaction mixture containing according to
19 NMR data 80% of compountflb that was sub-
sequently purified by chromatography on silica gel
(eluent CHCI,). We isolated 0.95 g (835%) of
viscous orange compoundlb. °F NMR spectrum
(CCl,), 8¢, ppm: -44.4 (), -38.9 (), 2.7 (P),

diethylamine. On completion of addition the mixture 49.9 (F). Found, %: C 41.32; H 2.35; Cl 12.10;
was subjected to column chromatography on silica gef 26.54. M]* 286. CH,CIF,O;. Calculated, %:

(eluent CC}). We obtained0.48 g (70%) ofcom-
poundlld as a red-orange viscotisid. Found M]*
271.03869. GyH,CIF,NO. CalculatedV 271.03868.

3-Azido-2,4,5,6-tetrafluoro-6-chloro-2,4-cyclo-
hexadienone (lle).To a solution 0f0.44 g ofdienone
I in 10 ml of CCl, was added astirring 0.13 g of
sodium azide in 2 ml ofvater. Theemulsion obtained

C 41.91; H 2.46; Cl 12.37;, F 26.51M 286.

7-Butyl-6-methoxy-3-phenyl-1, 3,4, 5-tetrafluoro-
bicyclo[2.2.]octa-5,7-dien-2-one (VIc). A solution
of 0.84 g ofdienonelll in 10 ml of methanol was
heated to 68C for 4 h. The residue after methanol
distillation was dissolved in 6 ml of 1-hexyne and
heated at reflux (7C) for 70 h. After evaporation of

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 38 No. 2 2002



180

excess hexyne the reaction mixture was subjected
column chromatography on silicgel. Elution with
CCl, afforded 0.35 g 549%) ofcompoundVc as
viscous yellow fluid. °F NMR spectrum (CQ),
8., ppm: -42.1 (F), -38.1 (P, 2.1 (P), 23.6
(F%). Found, %: C 64.58; H 5.08; F 20.981 362.
CigH1gF40,. Calculated, %: C64.41;, H 5.08;
F 21.47.M 354.

Propy! (5-butyl-3-methoxy-2,4-difluorophenyl)-
fluorochloroacetate (Vlla). To compoundVia pre-
pared by heatingd.46 g of dienoneV with 3 ml

KOVTONYUK, KOBRINA

tdhe residue was subjected to chromatography on
silica gel. Elution with CHC}, afforded0.33 g (85%)

of esterVlic as viscous light-yellowfluid. *H NMR
spectrum (CG)), 6, ppm: 7.37.5 (GHs), 6.3 (1H,
Ar-H), 4.2 (OCH), 3.9 (OCH), 2.4, 1.71.2
(4CH,), 0.8 (2CHy). *°F NMR spectrum (CG), &,
ppm: 18.7 &-F), 31.6 and 33.2 (Fand F). Found
[M]* 394.1%62. C,,H,F;0; CalculatedM
394.17556.

4-0Ox0-2-phenyl-3,5, 6, 7-tetrafluoro-5-chlorobi-
cyclo[4.1.0]hept-2-ene-7-carbonitrile (VIII). (&) To

1-hexyne to 78C for 20 h on removing excess a solution 0f0.42 g ofazidodienondle in 10 ml of

1-hexyne was added 6 ml of 1-propanol and 1 g ofcCl, was added 0.4 g of phenylacetylene, and the
freshly calcined KCO;. The mixture was stirred for mixture was heated to 7G for 8 h. The solution was
3 h at room temperature, 50 ml of diluted hydro-gppjied to a column packed with silica gel and on

chloric acid wasadded, and the product was extracte

into dichloromethane (850 ml). The extract was
dried with calcium chloride, the solvent was
evaporated, and the residue was subjected
chromatography on silicagel. Elution with CC|,

afforded 0.35 g ofesterVila (50% with respect to
dienoneV) as viscous lighfluid. H NMR spectrum
(CCly), 8, ppm: 6.9 (1H, ArH), 3.8 (OCH), 3.5
(OCH), 2.2, 1.50.7 (4CH), 0.5 (2CHy). *°F NMR

spectrum (CG)), 8¢, ppm: 32.2 and 33.9 frand F,

58.8 @-F). Found M]* 352.10529. GgH,CIF;0;.

CalculatedM 352.10500.

Propyl (5-hydroxymethyl-3-methoxy-2,4-di-
fluorophenyl)fluorochloroacetate (VIIb). To com-
poundVIb prepared by heatin§.46 g ofdienoneV
with 0.23 g ofpropargyl alcohol in 5 ml of toluene to

dsuccessive elution with C¢hnd CHC} we separated
0.24 g (44%) ofmitrile VIII . After two recrystalliza-
tions from hexane we obtaine@.14 g of compound
t9||l , (VIII), mp 67-69°C. IR spectrum,v, cm
3042 w (GH), 2240 w (&GN), 1722 s (C=0),
1625 m, 1447 m, 1418 m, 1331 m, 1309 m,
1249 m, 1190 m, 1162 m, 1080 m, 1023 m,
993 m, 914 m, 878 s, 835 s. Found, %:
C 53.19; H 2.07; N 4.54. N]* 315.00733.
C,4HGCIF,NO. Calculated, %: C53.25; H 1.90;
N 4.44. M 315.00740.

(b) To a solution of 0.5 g of dienonein 10 ml of
acetonitrile was added 0.3 g of trimethylsilgkide,
and the mixture was maintained i@om temperature
for 30 min. According to!°F NMR data the resulting

115°C for 10 h on evaporating in a vacuum wasMmixture contained equal amounts of azidodientiee
added 5 ml of 1-propanol and 2 g of freshly calcinedand trimethylfluorosilane. To this mixture waslded
K,CO;. The mixture was stirred for 2 h at room 0.23 g of phenylacetylene, and the resulting solution

temperaturethen 50 ml of diluted HCI wasidded,

was kept for 8 weeks with intermittent registering of

and the product was extracted into dichloromethané®r NMR spectra. The spectrahowed that after

(3x50 ml). The extract was dried with calcium

3 days the reaction mixture containe®7% of di-

chloride, thesolvent was evaporated, and the residuenone lle, ~20% of cycloadductIX, and trace

was subjected to chromatography on silgal. Elu-
tion with CHCl, afforded0.25 qofesterVIIb (78%
with respect to dienoneV). "H NMR spectrum
(CCly), 8, ppm: 7.5 (1H, ArH), 4.6 (CHOH), 4.2
QOCHZ), 3.9(0OCH,), 3.5(0H), 1.7(CH), 0.9(CH;).
°F NMR spectrum (CQ), 8¢, ppm: 32.2 and 34.0
(F?2 and F), 57.3 @-F). Found M]* 326.05326.
C,5H,,CIF;0,. CalculatedM 326.05326.

Propyl (5-butyl-3-methoxy-2,4-difluorophenyl)-
phenylfluoroacetate (Vlic). To a solution 0f0.35 g
of compoundVic in 3 ml of 1-propanol was added
1.4 g of freshly calcined ¥KCO;. The reaction mix-
ture was stirred for 50 h at room temperatutieen
filtered, and 1-propanol wasvaporated in a vacuum.

amounts of nitrileVIIl . In 3 weeks these compounds
were contained in equamounts, and in 8veeks in
the reaction mixture was 80% of compouvdl .
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