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3-Iodo-1-trimethylsiloxypropenes, which were derived by the
reaction of o,B-unsaturated ketones and esters with iodotrimethyl-
silane, gave (n3—1-trimethylsiloxyallylic)Fe(CO)zNO complexes upon
treatment with tetrabutylammonium tricarbonylnitrosylferrate.
These allylic iron complexes reacted regioselectively with 2-pro-
pynyl bromide, giving the corresponding 4-pentynyl ketone and 5-

hexynoic ester derivatives.

Recently, B-acylcarbanions (homoenolates) have emerged as valuable intermedi-
ates in organic synthesis.1'2) Several methods have been developed for the gen-
eration of these intermediates or their synthetic equivalents. An approach to
the generation of these intermediates is the desilylative ring cleavage of

3) The other approach is based on the prep-

4-5)

siloxycyclopropanes with metal salts.
aration of heteroatom-substituted allylic carbanions. Previously, we have re-
ported that the reaction of (n3—allylic)Fe(CO)2NO complexes with allylic and acyl
halides gives 1,5-dienes and B,Yy-unsaturated ketones, respectively, as major prod-

ucts.6)

These results imply that the allylic ligands in the iron complexes behave
as allylic anions. We now report that (n3—1—trimethylsiloxyallylic)Fe(CO)2N0 com-
plexes, which can be derived readily from o,B-unsaturated ketones or esters, react
regioselectively with an electrophilic reagent at 3-position of the allylic lig-
ands in the complexes, thus the complexes may be utilized as a synthetic equiva-
lent of B-acylcarbanions.

Treatment of phenyl vinyl ketone (la, 2.0 mmol) with iodotrimethylsilane (2.2
mmol) in CH,Cl, (10 cm3) at room temperature for 2 h gave 3-iodo-1-trimethylsiloxy
-1-phenylpropene (2a) in 95% yield.7) The iron complex n-BuyNFe(CO)3NO (TBAF, 2.0
mmol) in CH,Cl, (2.5 cm3) was added to the above solution, without isolation of
2a, and then the mixture was stirred at room temperature for 2 h under argon at-
mosphere. After removal of solvent under reduced pressure, dimethylformamide(DMF,
10 cm3) was added as solvent, then 2-propynyl bromide (4.0 mmol) as an alkylating



2104 Chemistry Letters, 1987

agent under argon atmosphere. The resulting mixture was warmed at 75°C for 15 h,
cooled and extracted with ether (30 cm3). The extract was washed successively
with dil hydrochloric acid, aqueous NaHSOj5 solution and water, then dried over
Na,504. The solvent was removed, and the residue was chromatographed on silica-
gel. Elution with hexane/ethylacetate(97.5/2.5) gave 4-pentynyl phenyl ketone
(4a) in 81% yield. Further elution with hexane/ethylacetate(95/5) gave phenyl

vinyl ketone (;3) in 19% yield.

(CH3)3SiI R TBAF  HC=CCH,Br
R'COCH=CHR? — ‘c-cH-CH(R?) T > R'COCH,CH(R?)CH,C=CH
la-g (CHy) 3510 4a-g
2a-g

~ =

Similarly, o,B-unsaturated ketones and esters (lgig) were converted into 3-
iodo-1-trimethylsiloxypropenes <297g) by treating with iodotrimethylsilane in
CH2C12.7) The iodo compounds thus prepared were allowed to react with TBAF with-
out isolation, and then with 2-propynyl bromide in a similar manner as above.
Work-up of the reaction mixtures gave 4-pentynyl ketones (4b-e) and 5-hexynoic

esters (ﬁf-g). No other products were detected in the reaction mixtures. The

Table 1. Preparation of 4-Pentynyl Ketones and 5-Hexynoic Esters
Promoted by TBAF2)

Run Substrate Additive Yield of product/%b)
R! R2 4

1 la: CgHg H None 81
2 1b: p-CH3CgHy H None 35
3 1b: P(OPh) 3 83
4 1c: p—ClC6H4 H None 66
5 1c: P(OPh) 4 87
6 1d: CyHjg H None 27
7 1d: P(OPh) 3 58
8 le: -(CHy) ;- None 32
9 le: P(OPh) 4 56
10 1£: CgHgO H None 12
11 1£: P(OPh) 4 50
12 lg: CH30 CgHg None 30
13 1&: P(OPh) 5 62

a)Substrate(1): 2.0 mmol, Iodotrimethylsilane: 2.2 mmol, TBAF: 2.0
mmol, 2-Propynyl bromide: 4.0 mmol, Solvent: DMF(10 cm3),
Temp: 75 °C, Time: 15 h. b)Yields based on substrate used.



Chemistry Letters, 1987 2105

results are summarized in Table 1. The structures of the products were confirmed
by their elemental analyses and also from their spectral data.8)

The yields of igtg were considerably improved by adding triphenylphosphite to
the reaction mixtures after treatments of ;gtg with TBAF. The results are also
given in Table 1.

A remarkable feature of the above sequence of reactions is that the alkynyl
group in 2-propynyl bromide which is usually regarded as an electrophile is in-
troduced into the B-position of a,B-unsaturated ketones and esters with high regio-
selectivity. A plausible mechanism accounting for all the experimental results is

presented in Scheme 1.

R H,0
R'COCH=CHR? + (CH5)3SiI ——> NC=CH-CH(R2)I —s R'COCH,CH(R?) I
L (CH3)3810 2 2
Bu 4NFe (CO) 3NO R} R P(OPh) 4 R! R2
-Cco Fe(CO),NO -Co Fe (CO)NO
i
B P(OPh) 4

2

5 or 5' + HCSCCH,Br ———> R'COCH,CH(R?)CH,C=CH

A
H,0
5 ——— 1
~ ~
Scheme 1.

A key intermediate of the reactions is (n3-1-trimethylsiloxyallylic)Fe(CO)2NO
complexes (5). The siloxyallylic ligands are formally regarded as heteroatom-
substituted carbanions and behave as nucleophiles. Therefore,’g may be viewed as
a synthetically equivalent synthon for B-acylcarbanions.

Although the iron complexes 5 were not identified by isolation due to high
sensitivities to moisture and air, the formation of 5 in the course of the reac-
tions was supported by the following experiments. Treatment of 33 (2.0 mmol) with
TBAF (2.0 mmol) in CH,Cl, (10 cm3) at 20 °C for 15 h under argon atmosphere, fol-
lowed by hydrolysis with dil hydrochloric acid, gave quantitatively la. During
this reaction, one equiv of CO to TBAF was evolved. On the other hand, the hydro-
lysis of ;g without added TBAF gave quantitatively 2-iodoethyl phenyl ketone (3a).
A more strong support for the formation of 5 was furnished by taking an IR spectrum
of the reaction mixture that was obtained by treating 2a with TBAF in CH,Cl,. The
IR spectrum showed the following bands characteristic of the iron complex;

Voo 2060, 1980 cm™'; vy 1745 em™'; vog; 870 em™l.
Detailed mechanism and synthetic applications of the reactions reported here

are now under investigation.



2106 Chemistry Letters, 1987

We are grateful to a Grant-in-Aid for General Scientific Research
No.60470090 from the Ministry of Education, Science and Culture of Japan for par-

tial financial support.

References

1)I. Ryu and N. Sonoda, Yuki Gosei Kagaku Kyokai Shi, 43, 112(1985) and references
cited therein.

2)D. Hoppe, Angew. Chem., Int. Ed. Engl., 23, 932(1984) and references cited
therein.

3)E. Nakamura, H. Oshino, and I. Kuwajima, J. Am. Chem. Soc., 108, 3745(1986), and

references cited therein.

4)E. Ehlinger and P. Magnus, J. Am. Chem. Soc., 102, 5004(1980).

5)J. Fang, B. Hong, and L. Lio, J. Org. Chem., 52, 855(1987).

6)T. Ueda, M. Kawakita, and Y. Otsuji, Nippon Kagaku Kaishi, 1985, 27i.

7)R. D. Miller and D. R. Mckean, Tetrahedron Lett., 1979, 2305.

8)4a: 0il; IR(neat) 3300, 2100, 1680 cm™'; 'H NMR(CDCly) 6=1.84-2.00(3H, m, =CH
and CHZEHZCHZL 2.14-2.40(2H, m, ECCHZ), 3.04(2H, t, J=6.9 Hz, COCHZ), 7.30-
7.38(3H, m, aromatic H), 7.74-7.88(2H, m, aromatic H).
4b: 0il; IR(neat) 3300, 2100, 1690 cm™'; 'H NMR(CDCly) §=1.90-1.99(3H, m, =CH
and CHZQEZCHZ)’ 2.11-2.45(2H, m, ECCHZ), 2.41(3H, s, p—CH3), 3.04(2H, t,
J=6.9 Hz, COCHZ), 7.14(2H, 4, J=8.4 Hz, aromatic H), 7.78(2H,d, J=8.4 Hz,
aromatic H).
4c: 0il; IR(neat) 3300, 2100, 1690 cm™'; 'H NMR(CDCl;) 6=1.85-1.99(3H, m, =CH
and CHZQEZCHZ), 2.00-2.30(2H, m, ECCHZ), 3.04(2H, t, J=6.9 Hz, COCHZ),
7.33(2H, d, J=8.0 Hz, aromatic H), 7.84(2H, 4, J=8.0 Hz, aromatic H).
4d: 0il; IR(neat) 3300, 2100, 1740 cm™'; 'H NMR(CDCl;) §=1.06(3H, t, J=6.9 Hz,
CH29§3), 1.63-1.98(3H, m, =CH and CH2§§2CH2), 2.00-2.58(6H, m, =CCH, and
2% COCHZ).
4e: 0il; IR(neat) 3300, 2100, 1710 cm™'; 'H NMR(CDCl;) §=1.66-1.80(5H, m), 1.92-
2.38(7H, m, =CH, =CCH,, and 2x COCHZ).
4f: 0il; IR(neat) 3300, 2100, 1750 cm™'; 'H NMR(CDCly) 6=1.92-2.02(3H, m, =CH
and CH,CH,CH,), 2.21-2.33(2H, m, =CCH,), 2.54(2H, t, J=6.9 Hz, COCH,), 7.03-
7.10(5H, m, aromatic H).
4g: 0il; IR(neat) 3300, 2100, 1725 cm™'; 'H NMR(CDCl3) 6=1.93(1H, t, J=2.4 Hz,
=CH), 2.42-2.54(2H, m, ECCHZ), 2.60-2.78(3H, m, PhCH and COCHZ), 3.50(3H, s,
CO2CH3), 7.02-7.20(5H, m, aromatic .H).

(Received August 10, 1987)





