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Highly Enantioselective Syntheses of Functionalized a-Methylene-
~v-butyrolactones via Rh(I)-Catalyzed Intramolecular Alder Ene
Reaction: Application to Formal Synthesis of (4)-Pilocarpine.
Extraordinarily high enantioselectivities are obtained in the title reaction of
alkenyl acetylenecarboxylates using catalytic amounts of [RhCl(cod)]2, (R)- or
(S)-BINAP, and AgSbFs. Aldehyde (Xb) is a key intermediate for Bchi’s syn-
thesis of (+)-pilocarpine (XI). — (LEI, AIWEN; HE, MINSHENG; ZHANG,
XUMU; J. Am. Chem. Soc. 124 (2002) 28, 8198-8199; Dep. Chem., Pa. State
Univ., University Park, PA 16802, USA; EN)

C o]
-C=C-R! o R -C=C-R3 a R?
8] Al 8] B)
—* 7 —F 7
\ T | L
’f.r;%\RZ et
R2 Rt
I (5y—i+)-1I 11 (RI—{—)-1¥
aR': —ph; RZ; —Ft  93% {>%9% s.e.) aR¥: —ph RY —H  94% (»99% s
b R':—Pen: R%: —H  90% (>H9% e.e.) b R3: —he; RY —H 92% (>09% ee.)
cR'i—Pen; R%: —Me 95% (>99% ee.) R, RY —Me AB% (>09% ee.)
Fen: —(CHgl,—Me

Ak RhoCly(oodly/{S)—BINAP/AgSEF, (cat.), CHROI—CHGCI, 25°C, [2-10 min]
B): Rh;Cly(cad), /{RI—BINAF /AgShFg {cat.), CHCI—CHGCL 2500, [2-10 min]

o 0
P-C=C-RB 5 —C=C-Ph
o 5 o R &) g Ph
y | =
P () — R O—Ac
O-Ro D—Ac
v (5)-vI VII {R)—(—)—VII
a R —Fh; RE: —Me  96% (>50% ea) 96% (>59% e...)
b RS: —Fh; RE: —Bn  92% (>39% e.e.)
= R8RS —Me 95% {»30% o)
4 RS:—Me; R®: —Bn  91% (>99% s..)
& B —he; RS —Ac  98% (»%9% =.=.)
f B3 —Pen : R —Me 96% (>99% s.2)
g RF:—Pen ; R%: —Bn  92% (>99% ee.)
h R%:—Pen ; R%: —Ac  97% (>50% ee.)
G 7
D?—CEC—R a o R7 ) o Me o Me r\lde
~ i‘j’J ‘ b — N
3 Ok, cHo O\ijiCHo Om
OH
A (S)—(—-)-X (RI—(+)—ZEb [+)—XI*
aR”: —Ph  91% {(>39% e.e.) 99% {>59% e.e.)
B R7: —Me 98% {>99% ==
cR7: —Pen 95% (>99% ae.)



