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Abstract.

Ultraviolet spectra and pK, values for the title compounds and their O- and AN-ethyl

derivatives show that in each case the quinolone form is favoured in aqueous solution. The results are
compared qualitatively with those for 4-quinolone and for findings in the gas phase.

4-Quinolone was early shown? to prefer the oxo-form, but
little systematic work has been done on the effect of sub-
stituents on this equilibrium?3, although considerable
progress has been made in explaining the effects of substitu-
tion on the tautomeric equilibria of 4-pyridone/4-hydroxy-
pyridine®. Kay and Taylor* state that the 3-ethoxycarbonyl
derivative 1 exists in the oxo-form shown under all conditions
investigated, but this assertion is not conclusively proved by
the spectroscopic evidence quoted. Baker and Bramhall®
state that 4-hydroxyquinoline-3-carbox¢lic esters exist in
the hydroxy-form, again without conclusive evidence.
Somewhat similar compounds have been investigated by
Staskun®, but none of this work gave quantitative estimates
for the equilibrium constants. The present investigation was
undertaken because of the pharmaceutical importance of
compounds in this series’.
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Preparation of compounds

The 4-quinolones were converted to their N-ethyl derivatives
by refluxing with triethyl phosphate®. The 4-ethoxy com-
pounds were prepared from the action of sodium ethoxide
on the corresponding 4-chloro compounds which were
made from the 4-hydroxy derivatives or by ring closure of
(anilinomethylene)malonates® in phosphorus oxychloride.

UV spectra of monocations

For each of the three series of compounds 1-3, 46 and 79
(Table I), the UV spectra of the monocations of the potential-

ly tautomeric compound and the two fixed models are
similar, indicating that, within each series, the monocations
possess similar structures. The absorption maxima of the
cations of the three series (3-ethoxycarbonyl, 3-cyano and
6,7-methylenedioxy) of substituted quinolones are all shifted
to longer wavelength in comparison with those of the
4-quinolone monocation (A, 228, 302 nm; loge 4.73,
3.85)'° This shift is small in the 3-CO,Et and 3-CN series
groups (approximately 16 and 10 nm for the lower and upper
wavelength bands, respectively), but ca. 30 nm for both
bands in the 3-ethoxycarbonyl-6,7-methylenedioxy com-
pounds.

Part 23, A. Magquestiau, Y. Van Haverbeke, R. Flammang,
H. Mispreuve, A. R. Katritzky, J. Ellison, J. Frank and Z.
Mészdros, J. Chem. Soc., Chem. Commun. 888 (1979).

A. R. Katritzky and J. M. Lagowski, Adv. Heterocycl. Chem. 1,

339 (1963).

3 J. Elguero, C. Marzin, A. R. Katritzky and P. Linda, The Tauto-
merism of Heterocycles, Academic Press, New York, 1976,
p. 88 ff.

4 I T. Kay and P. J. Taylor, J. Chem. Soc., C, 2656 (1968).

% B. R Baker and R. R. Bramhail, J. Med. Chem. 18, 230 (1972).

¢ B. Staskun, J. Org. Chem. 26, 2791 (1961); P. C. Anderson and
B. Staskun, ibid. 30, 3033 (1965).

7 R. Albrecht, Prog. in Drug Res. 21, 9-103 (1977) [Chem. Abstr.
88, 163466n (1978)]; H. Agui, T. Mitani, A. Izawa, T. Komatsu
and T. Nakagome, J. Med. Chem. 20, 791 (1977); K. J. Shah and
E. A. Coats, ibid. 20, 1001 (1977).

8 Z Mészdros, P. Szentmiklési, J. Frank, J. Csdszar and Gy.
Kérmdocezy, Hung. P. 158069/1969 [Chem. Abstr. 74, 111929g
(1971)]; J. Frank, Z. Mészdros, F. Dutka, T. Kimives and
A. F. Marton, Tetrahedron Lett. 4545 (1977); J. Chem. Soc.
Perkin Trans. 2, 401 (1980).

% Z. Mészdaros, P. Szentmiklosi, J. Frank, J. Csdszdar and Gy.
Kormoczy, Hung. P. 158070/1969 [Chem. Abstr. 74, 111927
(1971)].

10 DMS U.v. Atlas of Organic Compounds, Vol. I11, Butterworths,
London, Verlag Chemie, Weinheim, 1969, H1/15.
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UV spectra of neutral species

The UV spectra of the neutral 3-ethoxycarbonyl- and 3-
cyano-4-quinolones (1 and 7) closely resemble those of the
corresponding N-ethyl derivatives, 2 and 8, but are dis-
similar to the 4-ethoxy derivatives, 3 and 9 (see Tab. 1).
Although in the 3-ethoxycarbonyl-6,7-methylenedioxy se-
ries, these distinctions are less pronounced, the spectra do
indicate the preponderance of the quinolone form for each
series of compounds in aqueous solution by factors of
= 10.

The spectra of the neutral species of the 4-ethoxy-3-ethoxy-
carbonyl (3) and -3-cyano compounds (9) are very similar
but that for the 4-ethoxy-3-ethoxycarbonyl-6,7-methylene-
dioxy compound (6), is bathochromically shifted with
respect to the other two. The spectra of the neutral, fixed
1-ethyl derivatives of the 3-CO,Et and 3-CN series are also
similar. Again, the 6,7-methylenedioxy group causes a
bathochromic shift for compound § compared with 2.

Ultraviolet spectra of anions

The UV spectrum of the anion of the 3-CO,FEt derivative 1
resembles that of the neutral species, in that both show two
main regions of absorption at 225-260 and 310-323 nm, but
significant bathochromic shifts occur for both complex
bands for the anion (Fig. 1). The spectrum of the monocation
is considerably simpler (Fig. 1). The spectra of the anion,
cation and neutral species of 3-cyano-4-quinolone (7) and
3-ethoxycarbonyl-6,7-methylenedioxy-4-quinolone (4), show
a similar trend (¢f. Tabs I and II).

Fig. 1. Ultraviolet spectra of the cationic (————),
anionic ( ) and neutral (—-—-—) species of 3-
ethoxycarbonyl-4-quinolone (1).

pK, measurements

The pK, values of the weakly basic compounds 7 and 8 were
determined in aqueous sulphuric acid, employing the H,
acidity function. Graphs of extinction coefficient against
H,, at fixed wavelength, showed a marked solvent effect;

this was compensated by the method of Katritzky and
Yates'!. The pK, values of 3-ethoxycarbonyl-4-ethoxy-
quinoline (3) and 3-cyano-4-ethoxyquinoline (9) were ob-
tained by a stopped flow method'? since both were readily
hydrolysed in acidic media. For compound 3 graphs of
absorbance against time were linear over 1 h from mixing;
however, compound 9 hydrolysed much more rapidly, and
absorbance readings were obtained by the back-extra-
polation of measurements from the first ten minutes.

In each of the three series, the pK, of the tautomeric com-
pounds 1, 4, 7 is much closer to that of the corresponding
N-ethyl fixed form (2, §, 8) (A pK, —0.12, —0.04, +0.53),
than to that of the appropriate ethoxy derivative (3, 6, 9)
(A pK, > 2 units). This shows that all three tautomeric
compounds exist predominantly in the quinolone forms
(1a, 4a, 7a) in aqueous solution, as previously indicated
by the UV spectral comparisons.

Quantitative values of pK; for the hydroxyquinoline-
quinolone equilibrium, obtained by subtraction of the fixed
model pK, values'®, are —4.73, —3.01 and —2.06 for
compounds 7, 1 and 4 respectively, (¢f. 4-quinolone pK;
—4.22'* corrected!® from 30° to 20°C). The 3-CN sub-
stituent produces a greater preponderance of the quinolone
form compared with the parent compound; however,
3-CO,Et, although it is also electron-withdrawing, leads
to a greater proportion of the hydroxy-form. The 6,7-
methylenedioxy group produces a somewhat greater swing
back towards the hydroxy-form.

Effect of substituents on pK, values

Considerable insight is gained into the position of tauto-
meric equilibria by considering the effect of substituents on
pK, values'®. Compared with N-methyl-4-quinolone (11)*
(2.41 4+ 0.03; value from ref. 14 corrected'® from 30°C to
20°C) the electron-withdrawing 3-carboethoxy group in 2
and 3-cyano groups in 8 decrease the ionisation constants
(Tab. HI) by 1.54 and 3.96 pK units, respectively. The smaller
drop for CO,Et probably reflects in part intramolecular
hydrogen bonding in the cation 13. The simultaneous pre-
sence of both the 6,7-methylenedioxy and 3-ethoxycarbonyl
groups (5) causes a decrease of only 0.38 pK units relative to
11.
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The effect of these substituents on the ethoxy fixed forms,
3,6 and 9, is to decrease the pK, values by 2.75, 2.54 and 3.45
pK units respectively compared with 4-methoxyquinoline
(12) (6.63'* corrected’® from 30° to 20°C). Again, the effect
of cyano is greater than that of ethoxycarbonyl (¢f. the

* The use of N-methyl in place of N-ethyl-4-quinolone in the
comparison should not cause any error above 0.4 pK, units
[F. Aufauvre, M. Dantonnet and M. L. Dondon, Bull. Soc. Chim.
France, 3566 (1965)].

"' A. R. Katritzky, A.J. Waring and K. Yates, Tetrahedron 19,
465 (1963).

'2 F.J. W. Roughton and B. Chance, in Investigation of Rates and
Mechanisms of Reactions, eds. S. L. Friess, E. S. Lewis and
A. Weissberger, second edn., Vol. 8, Pt. Il in the series Tech-
nique of Organic Chemistry, ed. A. Weissberger, Interscience,
New York, 1963, p. 705.

'3 Ref. 3, p. 90.

"% G. F. Tucker, Jnr. and J. L. Irvin, J. Am. Chem. Soc. 73, 1923
(1951),

'* D. D. Perrin, Aust. J. Chem. 17, 484 (1964).

'® A. Gordon, A. R. Katritzky and S. K. Roy, J. Chem. Soc. B, 556
(1968).
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situation In pyridine: pK, of 3-cyano 1.35'7 of 3-ethoxy-
carbonyl 3.35'%),

The tautomeric equilibrium of 4-pyridones is significantly
influenced by the electronic effects of substituents at the
2-position, but much less by those at the 3-position’®.
Whereas a 2-substituent affects the acidity of the nearby
NH of the protonated form much more than that of the
distant OH, a 3-substituent usually has less differential
effect. However, the hydroxy-form can be effected by intra-
molecular hydrogen bonding?®. Thus, the diethoxycarbonyl
derivative 14 exists in the hydroxy-form*in non-polar sol-
vents?!, although mainly in the oxo-form in the solid (and
probably in polar solvents). Replacing the phenyl groups
by 2-pyridyl (as in 15) or 2-quinolyl groups adds an electron-
withdrawing effect which displaces the tautomerism, and
these compounds exist in the hydroxy form even in the
solid state2°.

0 H
E10,C MC%H EQOZC\‘I/\ COf
|
R R R7OWS R
H
14a 14b
lSa iU 2-pyridyl 15b
Table 11l Basicity measurements.
Com- -
pound Substituents pK,;? (n};n) ILC)?BCM
No.
1 3-CO,Et 0.99+0.04" { 309 0.510¢

2 3-CO,Et-1-Et
3 3-CO,Et-4-OFt

0.87+0.02" [ 246 0.325¢
3.88+0.03° | 286 1.675¢

4 3-CO,Et-6,7-OCH,0 2.07+0.03% | 261 0.077"

S 3-CO,Et-1-Et-6,7-OCH,0 2.03+0.03 | 264 0.302°

6 3-CO,Et-4-OEt-6,7-OCH,0 4.09+0.03 | 250 0.247°

7 3-CN -2.08+0.02" | 314 1.120°

8 3-CN-1-E1 —1.55+0.06' | 317 0.804°

9 3-CN-4-OEt 3.184+0.05 | 312 0.9321
* At 20°C. P In standard HCl. ° Formic acid, acetic acid,
KOH buffer. ¢ KCI, HCI buffer. ¢ Citric acid, NaOH buffer.

" In standard H,SO,. * Stock solution contained 1% E1OH.
b Stock solution contained 8%, EtOH. ' Stock solution con-
tained 2°, EtOH.

Tautomeric equilibria in non-aqueous media

Spectra for all nine compounds were compared in H,O,
(CD;),S0O, MeOH, CH;CN, CHCIl, and C¢H,. Little
significant change in the spectra with differing solvent
polarity was observed for the 3-ethoxycarbonyl- and
3-cyano-derivatives 1-3, 7-9, or for the 3-ethoxycarbonyl-
6,7-methylenedioxy fixed forms §, 6. 3-Ethoxycarbonyl-6,7-
methylenedioxy-4-quinolone (4) (with the least strongly
biased tautomeric equilibrium of the three series in aqueous
solution) was more sensitive: the intensity of the absorption
in the region 320-340 nm, characteristic of the quinolone
form, decreased with decreasing solvent polarity, while
absorptions near 290 and 300 nm increased in intensity.
A similar series of spectra was observed for various MeOH/
C.H, mixtures (Fig. 2), with an isosbestic point at 306 nm.

Y7 A. Fischer, W. J. Galloway and J. Vaughan, J. Chem. Soc. 3591
(1964).

'8 K. Clarke and K. Rothwell, J. Chem. Soc. 1885 (1960).

19 Ref. 3, p. 91.

20 R. Haller. Tetrahedron Lett. 3175 (1965).

2V E Miiller, R. Haller and K. W. Merz, Chem. Ber. 99, 445 (1966).

=}
NS

260 R0 300 320 1%} 360

Navelengeth ()

Fig. 2. UV spectra of 3-ethoxycarbonyl-6,7-methylenedioxy-
4-quinolone in MeOH : benzene mixtures (A) 80°%, (B) 50%,,
(C) 20%. (D) 109, (E) 19, MeOH.

The absorptions at 288 and 302 assigned to the hydroxy-
form differ from those of the ethoxy model which has broad
absorptions of roughly equal intensity centred at 295 and
338. This discrepancy is probably a consequence of steric
inhibition of the ethoxy-group/ring resonance by the
ethoxycarbonyl group.

Comparison of spectra?? of the pyrimidine (16) and 3-
ethoxycarbonyl-4-hydroxypyridine in n-hexane, various
ethers and in MeOH and also in mixtures of these solvents,
showed conversion from mainly lactim in the less polar
media into lactam, in MeOH. Intramolecular hydrogen
bonding (16a) stabilises the lactim in the less polar solvents.

H
Me, O\H Me ‘ 0
@ B
XN e
OEt
16a 16b

The recently-developed CI/CID/MIKE (Chemical lonisa-
tion/Collision-Induced Dissociation/Mass-analysed Ton Ki-
netic Energy) mass spectrometry?® shows some prepon-
derance of the quinolone form (10a) in the gas phase tauto-
meric equilibrium of 4-quinolone, indicating little change
compared with aqueous solution data'** 3-Ethoxycar-
bonyl- and 3-ethoxycarbonyl-6,7-methylenedioxy-4-quino-
lone show a predominance of the hydroxy-forms, 1b and 4b,
in the gas phase, presumably due to snhanced stabilisation
of the hydroxy-form by hydrogen bonding. The presence of
some hydrogen bonding in aqueous solution has been pro-
posed to account for the lower values pf pK; for these com-
pounds compared with 4-quinolone (see above). No firm

* This technique gives good agreement with previous work on
4-pyridone [ P. Beak, Acc. Chem. Res. 10, 186 (1977}].

22 T Kitagawa, S. Mizukami and E. Hirai, Chem. Pharm. Bull. 26,
1403 (1978); T. Kitagawa, K. Matsumoto and E. Hirai, ibid. 26,
1415 (1978).

23 4. Magquestiau, Y. van Haverbeke, R. Flammang, H. Mispreuve,
A. R. Katritzky, J. Ellison, J. Frank and Z. Mészdros, Bull.
Soc. Chim. Belg. 88, 395 (1979).



33

Recueil, Journal of the Royal Netherlands Chemical Society, 100/1, january 1981

“*OSH piepueis uf ,

"HO®N piepueis uj ,

vLE £€€ | 68°¢ 81¢ | $6°¢€ #0€ WM.H ys wm £y | 622 6680 | 9911 ND-€ L
(8€ | ussog | Tov | us€ez | ssv | €£T| TIE0 | .8°TL | OFHDO-L'9-1H%00€ 12
LLE | uUs8EE| 68°¢ | UsSSTE| 00F pOE | PEY 65T | SEV | STT| LEEO | 65T 19°00-¢ 1
330 X 2 30] X 3 80| X 330] X 3801 | ¥ .:“\vamww Hd ON
,wo uduoD spuaninsqng UE:OQEOU
suoiuy

‘suonjos snoanbp w sauojounb-g pamnisqns 1of (3 boy) s1uai01ff207 UOLOUNIXI pup (W) DWIXDUL a322dS A7) [ 24D ]

‘[DH plepuels uf ,  “lajng HOEN ‘PREIUN) ,  Iayng [DH ‘durliowourwe([AYISWAXOIPAY)SUL ,  I3Jng [DH ‘d1eIoq wnipog

e 80t 6L’V (444 $9T°0 p0€°0 8Tt | vit | 88¢ 182 6L'Y | 9¢T 900°1 <808 1HO-+-NO-¢ 6
ory 81¢
8L'¢ Sle 69't 9wt 9pe0 S8V — 10y | 0€E | 90b | USOIL | STV | SST | LTV | 6YT | 68V | STT vt 0 50€°¢ 13-1-ND-¢ 8
£0'v [413
L9t 60t SLy (344 668°0 69V — 1 06°C | SCE | 10V | USEOE | LTV | IST | €€F | SvT | vvb | ¥TT 0st'0 »$0°9 NO-¢ L
O*HOO-L'9
1y 9723 LSV 8T 69C°0 »0£°0 e8¢t 8Lt | L8'E | S6C 89’y | 05T 69C°0 L5°6 -1H0-+13°00¢ 9
L6t (423 L9v 9t £0£°0 p0€°0 00'v LE€ | COY | €CE | SS¥ | OLT | ¥S'¥ | 19T £0€°0 «€S°L | OFHDO-L'919-111970D¢ S
6t 8¢t 9t 09¢ [48 1) p0¢0 838'¢ PEL | P6'C | 61€ | ISP | 99T | 6y | LST cieo WOp'L O°HDO-L'913°0D-¢ 14
9L’¢ 01¢ 99y wi 0s¥°0 SV T — 8L 98¢ 89 | 9¢C 0s+°0 <108 1HO$13°00¢ £
[4: R 90¢ L9V 374 9870 p01°0 WY | 8| Ty SIE | 9Ty | 9sC | 8TV | 6VT | 9t | 92T 9870 «SP'6 9-1-13°00¢ 4
oLt 00¢ oLy 1444 LEEO p0€°0 6¢ | €CE | Loy Ot | LTV | €ST | OEY | LVT | 9¢Y | STC LEED «C0'8 13°00-¢ 1
Wy 01 W, -0l
3301 Y 330 Y ‘ujos pua Hd 3301 v 3 30| Y 330] Y 3 80| v 330] Y | ‘ujos pua Hd
()i () ’ °N
J 9) Jo duo) sjuaniisqng punoduion
SUOIJEOOUOA sa103ds [eaInaN

‘suonnjos snoanbp

paiaffng wr S20110a143p paiv}Ayls 4ayi pup sauojounb-p pangusqns 1of (3 60y} sjuaf200 uonIUNIXI pup (U] DUIXDW papdads An ] 2319v]



34 R. G. Visser et al. | An improved synthesis of 1,2,3-butatrienyl ethers

conclusions could be drawn for 3-cyano-4-quinolone in the
gas phase, in contrast with the marked predominance of
the quinolone form (7a) in aqueous solution.

Experimental

UV spectra were recorded on a Unicam S.P. 800A spectrophoto-
meter. Work at fixed wavelength was carried out on a Pye/Unicam
SP6-500 UV spectrophotometer fitted with a thermostatted cell
compartment. pH Readings were carried out using a Pye Model
290 pH meter. pK, determinations were by the standard UV
spectroscopic technique?*,

Preparation of compounds

The following were prepared by the literature methods indicated:
3-ethoxycarbonyl-4-quinolone, m.p. 278-280°C (lit.* m.p. 269-
270°C); 3-cyano-4-quinolone, m.p. 306-308°C (lit.%® m.p. 301°C);
3-ethoxycarbonyl-6,7-methylenedioxy-4-quinolone, m.p.  300-
302°C (lit.”” m.p. 301-302°C); 4-chloro-3-ethoxycarbonylquino-
line, m.p. 43-45°C (lit.?® m.p. 44-45°C, lit.?° m.p. 46-47°C);
4-ethoxy-3-ethoxycarbonylquinoline, m.p. 32-33°C (lit.** m.p.
32-34°C).

Preparation of N-ethyl 4 quinolones

The quinolone (0.01 mol) and potassium carbonate (0.01 mol) in
triethyl phosphate (0.03-0.05 mol) were refluxed for 30 min, poured
into water (50 ml), and the whole kept 12 h at 0°C. The quinolones
precipitated on standing: 3-ethoxycarbonyl-1-ethyl-4-quinolone,
m.p. 108-110°C (lit.3° 110-111°C); 3-ethoxycarbonyl-1-ethyl-6,7-
methylenedioxy-4-quinolone m.p. 177°C (lit.?” m.p. 177-178°C);
3-cyano-1-ethyl-4-quinolone, m.p. 234-236°C (lit.*' m.p. 236°C).

4-Chloro-3-ethoxycarbonyl-6,7-methylenedioxyquinoline

Diethyl [(3,4-methylenedioxyanilino)methylene Jmalonate (30.73 g,
0.1 mol) was refluxed for 1 h in polyphosphoric acid (2 g) and phos-
phorous oxychloride (46.0 g, 0.3 mol). Ethanol (80 ml) was added
at 20°C: the hydrochloride (30 g, 95%) separated on cooling. It
was dissolved in water (150 ml) and neutralised with 10% NaHCO,:
the chloroquinoline precipitated (25 g, 89.4%), m.p. 111-112°C
(1it.° m.p. 111-112°C).

4-Chloro-3-cyanoquinoline hydrochloride (0.7 g, 66 %) was prepared
from the 4-hydroxy derivative by the above method, an amorphous
solid, m.p. 172-174°C.

Anal. Caled. for C, ,H¢CI,N, C, 53.4; H, 2.7; N, 12.5; C], 31.5.
Found: C, 53.3; H, 2.6; N, 12.5; Cl, 31.6.

4-Ethoxyquinolines

The 4-chloro-3-ethoxycarbonyl compound (0.01 mol) was refluxed
with ethanolic sodium ethoxide (from 50 ml EtOH and 0.28 g Na)
for 2 h. The solvent was evaporated off and the residue extracted
with hot light petroleum (b.p. 40-70°C). 4-Ethoxy-3-ethoxycar-
bonyl-6,7-methylenedioxyquinoline (0.28 g, 19.5%) separated on
cooling, and crystallised as needles from light petroleum, m.p.
76°C (lit.>? 85-85.5°C). 4-Chloro-3-cyanoquinoline hydrochloride
(0.0023 mol) was refluxed with ethanolic sodium ethoxide (from
10 ml ethanol and 0.12 g Na) for 2 h. The salt was filtered off and
the solvent evaporated off. On treating the residue with water (2 ml),
the 3-cyano-4-ethoxyquinoline (0.35 g, 77.8 %) separated as needles,
m.p. 88-90°C.

Anal Caled. for C,,H,(N,0: C, 72.7; H, 5.1; N, 14.1.

Found: C, 72.5; H, 5.5; N, 14.3.

2% 4. Albert and E. P. Serjeant, The Determination of lonization

Constants, second edn., Chapman and ‘Hall, London, 1971,
p. 4 ff.

%5 B. Riegel, G. R. Lappin, B. H. Adelson, R. I Jackson, C.J.
Albisetti, Jnr., R. M. Dodson and R. H. Buaker, J. Am. Chem.
Soc. 68, 1264 (1946).

26 H. Bredereck, F. Effenberger, H. Botsch and H. Rehn, Chem.
Ber. 98, 1081 (1965).

27 D. Kaminsky and R. I. Meltzer, J. Med. Chem. 11, 160 (1968).

28 D. G. Markees, J. Org. Chem. 31, 4253 (1966).

29 C. E. Kaslow and W. R. Clark, J. Org. Chem. 18, 55 (1953).

30 H. Agui, T. Mitani, M. Nakashita and T. Nakagome, J. Hetero-
cycl. Chem. 8, 357 (1971).

31 J. Frank and Z. Mészdros, B.P. 1,398,066/1975 [Chem. Abstr.
83, 147402¢ (1975)].

32 T. Nakagome, H. Agui, T. Mitani and M. Nakashita, Ger.
Offen. 2,103,805/1971 [Chem. Abstr. 75, 984585 (1971)].

An improved synthesis of 1,2,3-butatrienyl ethers
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Abstract. A modified synthetic route to 1,2,3-butatrienyl ethers 3 is presented. It involves hydroxy-
alkylation of 2-propynyl ethers with an aldehyde or a ketone, followed by trimethylsilylation of the
hydroxy ether 1 and 1,4-elimination of Me;SiOH from 2 with ethyllithium.

Introduction

Cumulenic ethers with the system C=C=C=C—-OR were
synthesised some years ago!-? by 1,4-elimination of HOR*
from bis-ethers 2, using alkali amides in liquid ammonia or
butyllithium in ether.

V' P. P. Montijn, J. H. van Boom, L. Brandsma and J. F. Arens,
Recl. Trav. Chim. Pays-Bas 86, 115 (1967).

2 R. Mantione, A. Alves. P. P. Montijn, H . J. T. Bos and L.
Brandsma, Tetrahedron Lett. 1969, 2483,
R. Mantione, A. Alves, P. P. Montijn, G. A. Wildschut, H. J. T.
Bos and L. Brandsma, Recl. Trav. Chim. Pays-Bas 89, 97 (1970).
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R* oOH R™ ORr+
1 2
R H
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