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DIISOPHORONE AND RELATED COMPOUNDS—II'

I-ALKOXY- AND 1-CARBOXY-DIISOPHORANE DERIVATIVES

C. RiICHARD DUFFNER and FREDERICK KURZER*
Royal Free Hospital School of Medicine (University of London), 8 Hunter Street, London WCIN {BP, England

(Received in UK 6 October 1977; Accepted for publication 15 November 1977)

Abstract—The acid catslysed interaction in dioxan of trialkyl orthoformates with diisophor-2(7)-en-1-0l-3-one.
diisophor-2(T)-en-1-ol, and their bisnor-homologues, provides the corresponding 1-alkoxy-compounds. Their struc-
ture is established by the identity of 1-methoxydiisophor-2{7)-en-3-one obtained by this method, and by the action
of sodium methoxide on 1-chlorodiisophor-2(17)-en-3-one. The latter is regencrated from 1-methoxy(or ethoxy)
diisopbor-2(T)-en-3-one by the action of stannic chloride-acetyl chloride. Catalytic hydrogenation reduces the
3-keto-function in 1-alkoxydiisophor-2(7)-en-3-ones to a methylene unit; simultaneous removal of the !-alkoxy-
group in the case of the l-isopropoxy-homologue yields the penultimate parent hydrocarbon of this series,

diisophor-2(T)-ene.

The combined action of silver sulphate and formic acid in concentrated sulphunc acid on l-chlorodiisopbot-m
en-3-one (and its bisnor-homologue) produces the corresponding 1-carboxylic acids. These are also obtainable by the
hydrolysis of the 1-cyano-compound, and are esterifiable by the standard methods.

The recognition of diisophorones (1) as unsaturated
ketols>> was one of the earliest contributions to the
information that led eventually to the assignment of their
accepted structure.’ Conversely, the successful formula-
tion of this molecule, and a precise knowledge of the
relation of the substituents to each other, has stimulated
further work on the effect of modifying or replacing
these functions. This paper describes substitution reac-
tions at the C(1)-tertiary bridgehead in the diisophorane
structure, resulting in the formation of i-alkoxy- and
1-carboxy-diisophorane derivatives.*

While searching for suitable methods of blocking the
keto-function in diisophor-3-ones with protecting groups,
we examined the possible use of triethyl orthoformate
for this purpose. The reaction, which normally converts®
aldehydes and ketones into the corresponding acetals
and ketals, took an unexpected course, providing a new
route to l-alkoxydiisophoranes (2, 8).

Thus, the acid-catalysed interaction of diisophor-2(7)
en-ol-3-one or its lower homologue (1, R=Me, H) and an
excess of trialkyl orthoformate (34 mole) in boiling
dioxan prodeeded with striking fluorescence, and
produced the corresponding 1-alkoxy-compounds (2) in
50-65%  yield. Neither triethyl ortho-acetate
[(Et0)C-OH] nor tetracthyl orthocarbonate [(Et0)C]
was capable of effecting the same reaction. The formu-
lation of the products, suggested by their composition,
spectral properties, and chemical behaviour, was
confirmed by the identity of the 1-OMe compound (2,
R=Alk=Me) with authentic material, obtained by the
action of sodium methoxide on 1-chlorodiisophor-2(7)-
en-3-one’ (§, ReMe). The orthoformate alkylation was
also applicable to 1-hydroxydiisopbor-2(7)-enes (7-8),
showing that the adjoining 3-keto-group (in 2) is not
directly concerned in the reaction. Although occurring
more slowly, it gave even better vields, and proved to be
the method of choice for producing 1-alkoxydiisophor-
2(T)-enes (8a-d). 1-Acetoxy- and 1-bromo-diisophor-2(7)-
en-3-onc underwent neither alkylation nor ketalisation,
being largely recovered after treatment with triethyi
orthoformate under the standard conditions; it thus ap-
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pears that the usual®® formation of ketals (A) or enol-
cthers (B,C) arising therefrom by loss of alcohol, is
altogether disfavoured in the present instance, possibly
by the operation of steric factors.
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The IR spectra of the 1-alkoxydiisophor-2(7)-en-3-ones
(2) display the usual characteristics of their alkane
moieties.' The OH absorption of diisophor-2(7)-en-1-0l-3-
ones (1, R=Me, H) has disappeared, as have the effects of
H-bonding. The peaks due to the CO-group and the
conjugated olefinic bond, barely resolved in the spectrum
of diisophorone (1, R=Me; 1640-1625 ¢cm™"), and appear-
ing as a massive doublet in that of its 5, 11-bisnor-
homologue (1, ReH; 1645, 1625 cm™'), are here found as
distinct absorptions at ca. 1665 and 1625cm™", the
former having been displaced, in the absence of H-
bonding, towards higher wave numbers. The spectra of
the 1-alkoxydiisophor-2(7)-enes (8) resemble closely
those of the corresponding 2(7)-en-3-ones (2), except for
the expected disappearance of the intense absorption
bands of the B-enone system. The UV spectra of 2
display maxima at 243-245am (log e, ca. 4), absent in
those of 8, and are in accord with the g-enone structure
of the former products (2). The NMR spectrum of 2
(ReAlk=Me) shows a sharp singlet at 3.08 8 (3H), attri-
buted to the 1-OMegroup; the methylene and methyl
regions resemble those of 1 (ReMe).”
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The 1-alkoxydiisophor-2(7)-en-3-ones (2) gave ketonic
derivatives, including oximes (3) and 2, 4-dinitrophenyl-
hydrazones (4) by the standard methods (Tables 2 and 3).
They were convertible into 1-chlorodiisopher-2(7)-en-3-
one (5, R=Me) in high yield (80%) by the action of acetyl
chloride in the presence of stannic chloride. The reaction
effects the same replacement at the bridgehead of
bicyclo{2.2.2] octanes;*® since bromine or iodine are in-
troduced by the action of the appropriate acetyl halides,’
the latter are the effective reagents, and are likely to
participate in the substitution by a mechanism® involving
the formation and scission of an oxonium ion of type D;
recombination of the resulting C-1 carbonium ion and
halide anion would provide the observed product (5).

o K2 ci-
Alk” COCH,
D
Catalytic hydrogenation of l-alkoxgdusophor- )-en-
3-ones (2) reduced, as in diisophorone,™' the 3-keto- to a

methylene function, providing an alternative route to
1-alkoxydiisophor-2(7)-enes (8). The identity of
compounds obtained by both methods (7, 2-+8; R=Me,
Alk=Me, Et) furnishes additional proof for the structural
assignments. 1-Isopropoxydiisopher-2(7)-en-3-one (2,
R=Me, Alk=isoPr) behaved anomalously in that its 1-
alkoxy-group was simultaneously removed during the
reduction. The resulting liquid diisophor-2(7)-ene (6) may
be regarded as the penultimate parent hydrocarbon of
the present class of compounds. Its IR spectrum, dis-
playing solely the absorption characteristics of the un-
substituted diisophorane ring-system, served to confirm
the spectral assignments' to its alkane moieties.

Little information appears to be available concerning
the action of trialkyl orthoformates as alkylating agents.

- dissociation of the type

A precedent relevant to the present alkylauon is the
conversion of 38-hydroxy- into Sp-alkoxy-A -sterols by
the use of tnal}yl orthoformates in conjunction with
perchioric acid.’' The alkylation of the tertiary OH-
group (in 1,7) is likely to occur by a replacement process
in which the substituents are exchanged in their entirety:
trialkyl orthoformates are known'? to form stable tertiary
carboxonium salts (e.g. [HC(OEt),]'BF,™) and should
therefore be capable of undergoing an acid-catalysed
H(COR),# HC(OR), +O0R",
providing the dlalkylcarbonmm cation as the effective
reagent. Its function in a sequence of stages such as
E~F-G-H would account for the production of the
observed products, and for the faiture of 1-bromo- and
1-acetoxy-diisophor-2(T)-en-3-ones to afford the 1-alkoxy-
compounds. A similar mechanism has been proposed’ for
the alkylation of 3fahydroxy-A’-sterols. If more generally
applicable, the orthoformate alkylation would provide a
desirable route to ethers derived from tertiary and bridge-
head alcohols, that are not readily accessible by other
methods,'* and further work is in progress to gain a better

understanding of its nature and scope.
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Diisophorone and refated compounds—I1

In conclusion, we report the synthesis, by two
methods, of diisophorone-1-carboxylic acids, which were
of interest as potential intermediates in further changes.
In the Koch-Haaf reaction'*'* carboxylation is effected
at a tertiary C atom by the action of formic acid in
concentrated sulphuric acid, with or without admixture
of other solvents. A modification of this synthesis, used
for converting bromo- into carboxy-adamantanes,'*"’
proved suitable for preparing the desired compounds (19)
in the present series. 1-Chlorodiisophor-2(7)-en-3-one or
its 5, 11-bisnor-homologue (5; R=Me, H), on being treated
in concentrated sulphuric acid with an excess of formic
acid in the presence of an equivalent of silver sulphate,
afforded the corresponding 1-carboxylic acids (10, R=Me,
H) in excellent yields. The mechanism of the reaction is
likely to involve the generation of the carbonium ion (J)
by the removal, from §, of the 1-halogen substituent as
silver chloride; the process is compieted, as established
by the originators'* of this synthesis, by the addition of
carbon monoxide, followed by interaction with water:

L
Ci ¢co
1)

|
-H® COOH

The absence of rearrangement in the diisophorone
skeleton under the conditions of this reaction is note-
worthy. This was shown by the observation that di-
isophor-2(7)-en-1-ol-3-one (1, R=Me) was unaffected by
concentrated sulphuric acid at low temperatures, and by
the confirmation of the structure of the I-carboxylic acid
(10, R=Me) by reactions proceeding under entirely
different conditions: thus, the action of potassium
cyanide on I-chlorodiisophdr-2(7)-en-3-one (5, R=Me) in
dimethylformamide gave excellent yields of the 1-cyano-
compound (9, R=Me); its hydrolysis by alkali produced
the I-carboxylic acid (10), identical with material
obtained in the Koch-Haaf reaction.

The acids (10) were ecsterifiable by the standard
method™ to their methyl and ethyl esters (11, R=Me, H;
Alk=Me, Et), and were recoverable therefrom by
hydrolysis. The high m.ps of the acids (16), contrasting
with the fusion at low temperatures of their esters (11),
are attributable to the usual pairing of carboxylic acid
molecules by hydrogen bonding. The acids were
unaffected by pyrolysis at 200-250°; neither they nor the
esters gave 2, 4-dinitrophenylhydrazones. Their spectral
properties are in accord with their assigned structure.
Thus, the high intensity absorption maximum (Amax:
247 nm) in the UV spectrum of 10 (R=Me) indicates the
retention of the B-enone system. The IR spectra of both
acids (10) and esters (11) contained the expected ab-
sorption characteristics, including three distinct prom-
inent peaks due to the carboxy-carbonyl- and ring-
carbonyl groups, and the 2(7)-double bond (Experimen-
tal). The esters (I1) gave rise to an unusually large
number of sharp peaks in the 1200~700 cm ™' range; they
are recorded in full for reference in one example (11,
R=Alk=Me).

EXPERDMENTAL

General information is given in the foregoing paper' coscern-
ing standard procedures, apparatus, reagents, solvents and ab-
breviations. Catalytic hydrogenations were performed at room
temp. and atmospheric pressure.
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1-Alkoxydiisophorane derivatives
1-Alkoxydiisophor-2(T-en-3-ones 2. The following gencral
procedure was employed for preparing 2a-2¢ (Table 1).

Diisophor-2(7)-en-1-0l-3-one (1. R=Mc: 2.76 g, 0.01 mole), dis-
solved in dioxan (20 ml), was treated with trialkyl orthoformate
(0.03 mole), followed by a soln of conc. H,S0, (3 drops) in
dioxan (2ml), and boiled under reftux for 1 br. The pale to deep
greenish-yellow fluorescing liquid was evaporated in a vacuum,
and the residual fluorescent oil {which solidified on storage at
room temp. in most cases) dissolved in light petroleum (10-
20 ml). The product separated slowly as large prisms (usually
requiring prolonged storage), and was recrystallised from the
same solvent (for 2a, 2b: ca. 10 ml per g, recovery 70-80%). The
final fight petroleum mother liquors from the crude material
generally gave only viscid greenish-yellow intractable oils.

Oximes (3) and 2.4-Dinitrophenylltydrazones (4) of the fore-
going 1-alkoxydiisopbor-2(7)-en-3-ones (2a-e) were obtained by
the procedure given in Part I' and are listed in Tables 2 and 3.

The 2, 4-dinitrophenylhydrazone 4a had the following IR spec-
trum: 3330m (NH); 3100w, 852ms, 740 ms (Ar)."2950-2870s,
1440-1425s mult (CH,. CH,): 1620vs (C=N): 1380 msh.
1365 ms (-CMe,): 1110, 1085 s (C-0-C): 1595 vs. 15255, 15108,
1335 va br, 1315 vs, 1265 s, 1220 ms, 1135 5, 925 ms, 835 mwem™".

1-Acetoxydiisopbor-2(7)-en-3-one™"*  was substantially
recovered after treatment with triethyl orthoformate under the
above standard conditions (after 1 or 6hr boiling). as was
1-bromodiisophor-2(7)-en-3-one™ (56%). Compound 1 (R=H),
though apparently undergoing the reaction in low yield, gave a
liquid product that has so far not been isolated in a satisfactory
pure state.

Treatment of 1 (R=Me) in boiling dioxan with triethyl
orthoacetate (3.75 mole) under the foregoing conditions was not
attended by the fluorescent yellow-green luminous colour typical
of the orthoformate reaction. Starting material was substantiaily
recovered after 2hr boiling, and after subsequent addn of
catalytic quantities of H,O and 3hr further boiling. When
tetracthyl orthocarbonate™ (4 mole) was used under the same
conditions, the bulk of 1 (R=Me) was again recovered.

1-Methoxydiisophor-2{7)-en-3-one 2a. A soln of § (2.95g, 0.01
mole; R=Me) in anhyd MeOH (25ml) was treated with Na
(0.275g, 0.012g. atom) in MeOH (12 ml) and the yellow liquid set
aside at room temp. for 24 hr. It was then stirred into 3N HC!
(7S ml} and ether (S0 ml), and extracted with the same solvent.
Evaporation of the washed dried (Na;SO,) extracts under
reduced pressure gave a pale-yellow oil, which was dissolved in
light petroleum, filtered through alumina (12X 2cm), and the
column eluted with the same solvent. Removal of the solvent left
1 nearly colouriess resin solidifying at room temp. which gave
prisms (1.89g, 65%) of 2a, identical (m.m.p., IR spectrum, tic)
with material specified in Table 1.

1-Chlorodiisophor-2(Ty-en-3-one § (R=Me). A stirred mixture
of 2a (0.58 g, 0.002 mole) and acetyl chloride (0.32 g, 0.004 mole)
was treated at 0° with stannic chloride (4 drops). Stirring at 0°
was continued for 30 min dnd at 25* for 3 hr. a white ppt separat-
ing after ca. 1hr and increasing with time. The mixture was
diluted at 0° with HyO (5mi); the ppt gave, on crystallisation
from EtOH, plates (0.47 g, 80%) of § (R=Me), m.p. and m.m.p.
128-130°. Lit.> m.p. 135-136° (Also identified by IR spectrum'® and
the).

The use of the 1-OEt homologue 2 {0.002 mole) in this
procedure (but using more acetyl chloride; 1.2 g, 0.015 mole) gave
§ (R=Me) (78%), identified as above.

1-Methoxydiisophor-2{Ty-ene Ba. (a) Compound 2a (1.45g.
0.005 mole) in giacial AcOH(2Sml) was hydrogenated over
Adam's catalyst (0.22). The shaken mixture absorbed H, fairly
ra ly (340-380cc in 2hr). The filtered liquid was diluted with
H,0, peutralised with 40% KOH (ice), and exhaustively ex-
tracted with ether. Evaporation of the washed dried (N2,SO,)
extracts gave a mobile liquid (1.25 g, containing according to tic,
up to 10% by-products). Vacuum distillation gave Sa (70%) (Table
n.

‘Appliedtob.tbefomoiupmcedmalofded“inﬂ%

yield. .
(®) A soln of 7'° (ReMe; 1.31 g, 0.005 mole) in dioxan (10 ml)
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was treated successively with trimethyl orthoformate (2.12 g, 0.02
mole) and conc, H;SO, (2 drops, in 2 ml dioxan). The colourless
liquid was boiled under reflux for 3hr, diluted with benzene
(50 ml), washed with H,0, and the solvents removed under
reduced pressure. The residual oil, redissolved in benzene, was
filtered through alumina (1.5 % 17 cm), and completely eluted with
light petroleum. Removal of the solvent, and vacuum distillation
gave 8a as a colourless liquid (1.10 g, 80%) (Table 1).

Homologues $b-d were obtained by the same procedure and
are specified in Table 1.

\-Iropropoxydiisophor-2(Ty-en-3-one 1

Catalytic hydrogenation. A soin of 24 (1.60g, 0.005 moie) in
glacial AcOH (30 ml) was hydrogenated over Adam’s catalyst®
(0.2g). The uptake of H, (350-380 cc, 0.015 mole. allowing for the
uptake of the catalyst) slowed up and ceased after 2-3 hr. Then Pt
was filtered off, the filtrate stirred into ice (100 g), neutralised with
solid Na,COy, and extracted with ether. The residue obtained on
removal of the solvent was redissolved in light petroleum (b.p.
60-80%), filtered through alumina (2% 10cm), and completely
cluted. Removal of the solvent left an oil (1.11 g, 90%, uniform by
thc) which gave, on vacuum distillation, diisopkor-2(7)-ene (6) as a
colourless mobile liquid, b.p. 106-108°/2.5 mm. (Found: C,87.6: H.
12.3. C,yHy requires: C, 87.8; H, 12.2%) IR: 2960-2850 vs,
1470-II458 va br (CH,, CH,): 1390 5, 1365 vs (-CMe,); 785 m, 760 mw
brem™.

{-Carboxydiisophorane derivatives
1-Carboxydiisophor-2(T)-en-3-one 10 (R«Me)

A stirred soln of “Analar™ Ag,SO, (3.12g, 0.01 mole) in conc
HSO, (200 mi} at room temp. was treated, over a 3hr period
portionwise with finely powdered § (R=Me:* 2.95 3, 0.01 mole)
while HCOOH (100%, 15 mi) was added dropwise (effervesence).
As each portion of solid was added, it dissolved rapidly, while a
finely divided white ppt of AgCl appeared. Stirring was continved
until effervescence ceased (ca. 1hr), the AgCl removed by flitra-
tion through a sintered glass funnel, and ringed with conc H,SO;
(2% 20 ml). The pale-pink fiitrate was slowly stirred into ice-water
(800 ml}; the ppt was collected at {° (m.p. 225-227°, 3.05 g, 100%)
and rinsed with H,O. Crystallisation from EtOH (8ml per g,
recovery 70%) gave prisms of 10 (R=Me), m.p. 232-234° (Found:
C.44; HI.0. CieHx0; requires: C,75.0; H9.2%). IR: 3090 m,
9% mbr (OH of COOH); 2950-2860vs, 1465m, 1410s (CH,,
CH,); 1700vsbr (CO of COOH); 1665vs (CO, ring); 16403
(C=C); 1385m, 1375s (-CMe,); 127Svsbr (COOH); 2650m,
2530 mw, 1190m, 1155m, 1085w, T20mscm™’. UV: U7nm
(loy € 4.00). Substantially the same result was obtained when all
the reactant (5, R=Me) was added to the Ag,SO, soln in the first
10 min, and the HCOOH added gradually afterwards, as above.

The acid 18 (R=Me) failed to give a 2, 4-dinitrophenylhy-
drazone, the reagent being recovered (90%) after the usual pro-
cedure.! It was recovered (80%, crystallised from EtOH) after
being melted at 260° and kept at 250-200° for 15 min.

Diisophor-2(7)-en-1-of-3-one (1, R=Me; 2.76g, 0.0 mole) dis.
solved slowly in stirred conc. H,SO, (30ml) at 0°, and was
recovered pearly quantitatively (mixed m.p.. IR") on addition of
the golden yellow fiquid to ice. However, more ot fess complete
destruction of 1 (R=Me) occurred in higher temp. ranges.

1-Methoxycarbonyldiisophor-2T)-en-3-one 11 (ReAlk=Me)

A soin of 18 (R=Me; 0.61 g, 0.002 mole) in MeOH (15 ml) was
boiled under reflux during 4hr while anhyd. HCl was passed
through. Most of the solvent was removed in a vacuum, the
residual liquid dituted with H,0, neutralised with IN NHOH,
and the oily product extracted with ether. Evaporation of the
washed dried extracts left a resin which solidified on storage, and
gave 11 (R=Alk=Me) as prisms, m.p. 116-118° (0.48 g, 75%) (from
MeOH-H,0,4and 2 mi). (Found: C,76.1: H,9.6. C2H O requires:
C.715.5; H9.4%).IR: 2930-2850 vs br; 1470-1440 s mult, 1425 ms
(CHs, CH):1735 v3 (CO of COOMe); 1660 vs (CO, ring): 1635 s
(C=C); 1390 ms, 1375 s, (-CMe,); 1235 vs br (C-O ester); 1155 vs,
1125 ms, 1085 m, 1050 s, 990 m, 970-950 w mult, 930 w, 903 w, 890
mw, 80w, 95 wd, 750 m, T3S mwem™.
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1-Ethoxycarbonyldiisophor-2(7)-en-3-one 11 (R=Me, Alk=Et)
The use of EtOH gave, by the foregoing procedure, prisms
(85%) of 11 (R=Me, Alk=Et), m.p.71-73* (from EtOH-H,0).
{Found: C,75.4; H96. C;,H;,0; requires: C,75.9: H5.6%). IR:
2930-28%0 vs, 1470ms, 1415ms (CH; CHy: 1728vs (CO of
COOE); 1660 vs (CO, ring); 1640s (C=C); 1395 ms. 1380 ms br
(‘*CMe,); 1240-1225 vsbr mult (CO, ester); 1300 ms, 1160 vs,
1055 vs, 755 mcm™'. Only the more prominent of the numerous
peaks between 1200 and 700 cm™' are given. The ester failed to
yield a 24-dinitrophenylhydrazone by the standard procedure.'

1-Carboxy-5, 11-bisnordiisophor-2(T)-en-3-one 18 (ReH)

This was prepared as described for 10 (R=Me, see above) from
I-chloro-5, 11-bisnordiisophor-2(7)-en-3-one™ (2.67 3. 0.01 mole).
This was introduced in portions {ca. 0.25) during 3br, while
HCOOH (100%, 15ml) was added dropwise over the same
period. Each portion of solid dissolved siowly (5-10min,
measurable in the initial stages), while AgCl appeared at the same
rate. Stirring was continued for 1 hr; the usual work-up gave a
white ppt, which was boiled with EtOH (2x 1S mil) and a2 little
AgCl filtered off. The filtrate deposited solid (m.p. 200-201°,
2.0-2.2 g, 74-80%), which gave 10 (R=H) as prisms, m.p. 203-205°
(from EtOH, 8m! per g) (Found: C.73.3; H8.3 C, H 0y
requires: C.73.9; H8.7%). IR: 2950-2875vs, 1470s. 1450 ms,
1425, 1395, 1385s,d (CH,, CH,); 1695vs (CO of COOH);
1665 vs (CO ring); 1640s (C=C); 1290 vs-1275sbr (COOH);
S40 mw be (OH of COOH); 2640s, 1180m, 1155m, 100wd,
970 mw, 78S mw, 70 ms cm™'.

1-Methooxcarbonyl-S, 11-bisnordiisophor-2(T)-en-3-one 11 (R=H,
Alk=Me)

This was obtained by the standard esterification prodcedure
(see above) and formed lustrous platelets (75-85%), m.p.81-82°
{from EtOH-H;0) (Found: C.73.8: H8.95. CyHx0s requires:
C.74.5; H9.0%). IR: 2930-2860 vs br, 1470-1458s mult, 14405,
1380 s (CH,, CH,); 1738 vs (CO of COOMe); 1665 vs (CO, ring);
1630s (C=C); 1240vsbr (C-O ester); 1185s, 1145s, 1120s,
1045 5, 990 ms, 910 m, 7608, 7S0msdcm™'.

lA-lf:-hoxycarbonyl-S, 11-bisnordiisophor-2{T)-en-3-one 11 (ReH,
Et) .

This formed lustrous platelets (80%), m.p. 86-87° (from EtOH-
H.0, Sml cach per g, recovery 80%) (Found: C.749: HI3.
C1sH 0,4 requires: C,75.0; H.9.2%). IR: 2950 vs-2850 s, 1470 ms,
1390 ms, 1380 s (CH,, CH,); 1735 vs br (CO of COOE); 1668 vs
{CO, ring); 1635 s (C=C); 1235 vs br (CO ester); 1180 s, 1140 vs,
11153, 104035, 875 mw, 70 ms cmn ™.

\-Cyanodiisophor-2(T)-en-3-one 9

A soln of § (ReMe:' 5905, 0.02mole) and finely powdered
KCN (1.95 g, 0.03 mole) in dimethyiformamide (60 ml) was boiled
under reflux for 2 br and the resulting red liquid stirred into H;0.
The resinous ppt solidified on storage and was collected, after the
destruction of the excess of the cyanide by the addition of ag.
NaClO. Crystallisation from light petroleum (b.p. 60-80") gave
opaque ivory prisms (3.65-4.1g, 64-72%) of 9, m.p. 123-126*
(Found: C,79.4; H9.0; N,4.5. C;sH»NO requires: C80.0; H9.5;
N.4.9%) IR.: 2965 vs, 2910-2880 s br., 14705, 1440 m (CH;, CH.);
13903, 1377 s (-CMe,); 2245 m (CN): 1660 vs (CO): 1635 s (C=C);

1420m, 1290 m, 1275 m, 1200 w. 1160w, 1135w, 960 w cm".

Alkaline kydrolysis. A soln of 9 (0.58 . 0.002 mole) in EtOH™

. (15 m)—3N NaOH (10 mi) was boiled under reflux for 4 hr. diluted

with HyO (20 ml), and acidified.

The ppt, collected at 0° (0.29g, 48%) was the l-carboxy-
compound, 10 (R=Me), identified by mixed m.p. 230-232° and IR
spectrum (see above). The reaction did mot occur under the
influence of ethanolic (60%) 2NHCI, the reactant being reco-
vered (48%) after S hr boiling. :
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