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Development of Efficient Organic Synthesis Utilizing C-C Bond Cleavage Reactions
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Pd-catalyzed B -carbon elimination of 3-hydroxy-4-pentenoic acid derivatives
promoted by triethylborane proceeded to form conjugated dienes via a decarboxylation process. The
formed conjugated dienes underwent the Prins reaction with aldehydes in situ to afford conjugated
homoallylic alcohols. These sequential transformations enabled conversion of a diastereomeric
mixture of 3-hydroxy-4-pentenoic acids, which were readily prepared from the simple crossed aldol

reaction of esters and a ,B -unsaturated aldehydes, to 3,5-hexadienyl alcohols with high regio- and
stereoselectivities in a single manipulation.
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Scheme 1. Pd-catalyzed C-C bond cleavage reactions
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Scheme 2. Pd-catalyzed decarboxylation via oxapalladacylces
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Scheme 3. Pd-catalyzed Prins reaction with conjugated diene and aldehyde
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Scheme 4. Pd-catalyzed C-C bond cleavage reactions and C-C bond formations
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Scheme 5. Pd-catalyzed Prins reactions with conjugated diene and aldehyde
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Scheme 6. Pd-catalyzed coupling reaction of terminal alkyne and allylic alcohol
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Scheme 7. Cu-catalyzed carboxylation of terminal alkyne with CO,
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Scheme 8. Cu-catalyzed coupling reaction of terminal alkyne with aldehyde

Bz X, TAX U ERER NEEFROLGE, BELEZAX YR e —ANEELND LD
D, FEIEORATIE, MERIERE O, IR A D= X MIRRTH LR, E=L
BT AR T2 LCHBECE 52 813, ARk Ll TSR FRCH Y, Hbett
PEHIRLC S\ C b AR TR AR D 85, AR a— LFREIRIT, Bx 2RI T L
BB RSP DRI L U CIE T 2 (Scheme 9). Bz 12, BALAIE LT~LA% Y
R YUY AEILERIASRARE NS L, -t Fr¥i s b Eiita, B-RERIY

Mo ~ZENENFETHZENTE e, £, NI VY LAEGFETCHAR-EHIaxh v

VU RIS EATH &, WU T VLT L a— L@ SRR SRk C& 72, il Kk e &
T AR F OB IS T A &, TUNAT A a— L EORMEEKTHLY Fon, FnFh
BINMICARCTE 7, U ED X 5o A SR o — Lk ThE ~ 7oA s s L UCiER
Tx7,

cat. oL /OH R3 oL /
IPrCuOH
R— + R%B + RCHO —>
underalr



\S—( cat. AgNO3 st\%\
Et3N, EtOH

T NaBO,

H20 Ar-l

cat.

80 °C

H20,

R3 cat. [RhCl(cod)],

dppp, CsF
R? dioxane, 60 °C R!

Scheme 9. Application reactions involving oxaborole as an intermediate
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