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RUTHENIUM-CATALYZED SYNTHESIS OF 2-ACETOXYALLYL. CARBONATES:
A SYNTHON FOR PALLADIUM-CATALYZED 2-ACETOXYALLYLATION OF CARBONUCLECPHILES
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Summary: Propargyl carbonates react with acetic acid in the presence of a catalytic amount

of bis(75-cyclooctadienyL)ruthenium/Pqu/maleic anhydride at 80 “C to give Z2-acetoxyallyl
carbonates in good yilelds with excellent regioselectivity. These 2-acetcxyallyl carbonates
catalytically react with carbonucleophiles in the presence of tetrakis(triphenyl-

ptosphinelpalladium to give 2-acetoxyallylated products in good to excellent yields

1

Although ruthenium-catalyzed organic synthesis is in progress, 1t is far behind the

2)

chemistry of palladium. We now report an example which suggests that to join the chemistry

of ruthenium tc that of palladium would provide a fruitful field in organic synthesis
Recently, we reported a ncvel selective addition of carboxylic acids to terminal acetylenes

)

catalyzed by bis(75—cyclooctadienyl)ruthenium/PR?/maleic anhydride.3 On the other hand,

allylic carbonates have been found to be useful reagents for palladium-catalyzed allylation

)

under neutral conditions.” Combination of the rutnenium-catalyzed selective addition of
acetic acid to propargyl carbonates and the palladium-catalyzed 2-acetoxyallylation of
carbonucleophliles provides a new method of the synthesis of rnovel polyfunctional enol esters

(Scheme), the preliminaly results of which are described below.

Scheme
OAc
OAc
R (A)1 PCy3iod o R] Pd(PPh3)y R1\)\/Nu
=— > X
R%0C0; AcOH R20C07 NuH and for
(A):Ru(>2 R1\)Oéc
A
R'= H, CH3.CH3(CHy), . Nu

RZ=CH3, CH3CH;.

Ruthenium catalyzed addition of acetic acid to propargyl carbonate.

In the presence of a catalytic amount of the complex (A)/PCyq/maleic anhydride, the
addition of acetic acid to propargyl carbonates gave the corresponding 2-acetoxyallyl
carbonates as a sole product in yields of 40-63 %. Representative results are summarized in

Table 1. When tricyclohexylphosphine was used as a ligand, an excellently high regio-
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seiectivity w acnieved.

In a typical preocedure, a mixture of ethyl propargyl (102 g, 70 mmel), acetic
.0 dienyl iruthenium (4) {0,037 gz, C.' mnol', ftricve

phosphi St i eved gndore an
argon a Y fion mixturs
afforded 1.15% g (yi 1 Lo , run 1l
Other reactions were carried cut 1a €Y mznner.  ALL prodacts were ohiaractend
spectroscoplically and by satisfactory data.

The successiul seiective synth of Z-acetoxynl 25 wh flave not

synthesized by other methods led us

of carbonuclecphilez found ny Tsuji and nis co-workers.

Table 1 Selective Addition of Acetic Acid to Propargyl Carbonatesa>

run carbonate temp. (°C) time(h) product yie1db) regio-
(%) sefectivity (%)

OAc

—_H r/£§> \
/ 63 99¢)
E£0C0, Et0C0,, \

1
Ac !
2 r—=-H 80 8 AN 2 4 100

Me0CO, MeOCO2

AC
\\//\\V/A\T——EE——H 30 10 3 40 100
Me0CO

2 MeOCO2

a) Reactions were carried out using carbonate {10 mmol), complex (A} (0.1 mmol}, PCv3 (0.2
mmol), maleic anhydride (0.2 mmol} in acetic acid (5.0 ml) under argon.

b) Isolated yield (GLC yield).

¢} When PBu3 was used in place of PCyB, 2-acetoxyailyl ethyl carbonate was also formed and
the regioselectivity was 90

J-ncctoxyal_yiation catalyzed by tetrakis{triphenylphospnine)palladiur.
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1. Since Z-acetoxyallylated compound 11 reacts faster than ethyl acetoacetate with
carbonate 1, it is difficult to obtain the compound 11 selectively (eq. 1). Diethyl malonate
also reacted with the carbonate 1 to give 2-acetoxyallylated compound 6 in a yield of 77 %
(run 3). The reaction of the carbonate 1 with diethyl 2-methylmalonate afforded the product
T in a yield of 34 % (run 4). Carbonates 2 and 3 alsc reacted with dimethyl malonate to give

the corresponding products 8, 9 (53 %, 8/9=2, run 5) and 10 (56 %, run 6), respectively. The

AcO AcO O Ac
fast
N1 COEt _slow 2 —= = AN (1)
0 OAc CO2Et OAc CO9Et
BN AN
1"
EtOCOy EtOCO?2 4
Table 2 Reaction of 2-Acetoxyallyl Carbonates with Carbonucleophi]esa)
run carbonate nucleophile cat. temp. time product yie]db)
(mmo1) {(mmo1) (mmo1) (°C) (h) (%)
aco O OAc
1 1; CH3COCH2602Et 0.1 60 7 V \\V//£§\ 4 86
(10) (5) COpEt
0Ac COpEt

0
C0,Et
2 1 é/ 2 0.2 23 6 )\)Q 5 92
(5)

(5)

3 (E) CHZ(COZEt)2 0.1 17 3 A;L\\V// C02Et 6 77

(15)

4 1 CHyCH(COEL), 0.2 60 53 )\)<Co Et I
CO,Et

(5)
5 2 CH, (CO,Me) 0.1 5 6 \}\/ (CO,Me ), 8
. 2(C0pMe); 3
(5) as)
8/9=2
45111// H(CO Me 9
H(COM
6 3 CH, (COMe) 0.2 60 7 / CH{COMe); 10 56
(5

) (15)

a) Reactions were carried out using Pd(PPh3)4 in THF (10 m1) as solvent under argon.
b) Isolated yield.
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