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Development of a New Method for Catalytic Removal of Allyl Protecting Groups

REFFEE LHERT ARHEA Nagoya University Masato KITAMURA

A new catalytic system consisting of [CpRu(CH3CN)3|PF¢ and 2-quinolinecarboxylic acid has
been found, through combinatorial screening based on "redox-mediated donor-acceptor
bifunctional catalyst" concept, to show high reactivity and chemoselectivity toward the cleavage
of stable allyl ether C-O bond. The reaction proceeds in alcoholic solvents without any need
for additional nucleophiles such as amines, metal hydrides, and metal enolates that are required
for the conventional Pd-based methods. The coproduct is only volatile ether. The simple and
clean condition has realized the operational simplicity as well as the easy isolation of
deprotected products. The advantage is particularly significant in the synthesis of bio-related
polar oligomers. Success in the isolation of the Ru(IV)-w-allyl intermediate has led to the
development of robust catalyst, which can be stored in a usual vial for at least six months
without any decomposition. With the air and moisture stable catalyst, not only allyl ethers but
also allyl esters have been successfully cleaved with up to 1000000 turn over number.
Preliminary study on mechanism has revealed the importance of combination of a Ru salt of
strong acid with a week acid COOH to achieve the bifunctional ability. The present method

should open a new way to protecting group chemistry.
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Figl. Donor-Acceptor Bifunctional Catalysis (X: nucleophilic group. Mg, transition

metal. L: coordination atom. Mp,q:  Lewis acidic metal or proton. A—B: _substrate). (i 6.5

gm)

m%|Q®Mm¢mmm%&2%/)/ﬁw¢/M®ﬁAAbﬁﬂwwEW%
TZENHOMNE T, EHESRET, um:iEW:mﬁﬁmzawﬁan
IHIT, ZOREGMEIZHLT1IEALEBOT VAT IV a—LERIGSESHZ LT,
ST =0 LG Or-7 Y AEERE ARk, HEET 2 FiEE M Lo, Z O RITER
W LTRETHY, lFEDONSATIZ6 r AL EREFELTH T2 L2 <, &V
7 U AGIEMEZ R, —fk, Sk, BT A —ART7 = ) — O T U VR 1a-1d



TR, AMafifaEsEa7 I vo—T b 1le BLIOMFIC LM TE . — i3S
W, EFEIES EL< . TR D, RV A A RFTAFIV tert-T F v
V72V YNV TREENT-CF—NOT VNAR#EERE2ILE L L THLT U LED
HBuBRETE D WHNTIZA Z 7 — V721 The R T v a — UPRR I 2 v 5 = &
bHbT&, Yr7mrAF THE, DMF, KEHBAER L LTH kv, REORMESR,
il 2 [ AR L HLRF U 72 BR O LR O BT FE O RBEIC & RIS HIS T2 Z &R T 5,

TINTE AT NVRRGER -5 ICHiEH TE 5, 4(R=CgHsCHyCH)IZK LT, A%/
—NAHIETRENE T, ERMTHLT INAFLT—T L ERELRRLRIGT S L,
fil A 8A 2500 1000000 12 F CTET B, HANRIVET U AIZHONT S, BRI 1 T
DIV INFRRAZ U ANVRE R FSEDZEICL o TERMICT I RS
bivd,

#3533, 4 I LU 5. (IF 6.5 cm)

Z8

Fig2 [Z/RT K 9IS, AMitiIn-7 U AVSEREZ KRB L TEITL TWH EBE X TWD, fil
BERTBMATH D A T3t LTHREOA VT 0 V3N LT, SREMBEEAIR B R =
CeHsCHCH) Z JER T 5, Z 2T, B F+OIEET 0 B 7 VLo —F L OEEHER 1
EARFEME L THREREEEENS, FF—toRn v raXv gz x Y
YOS EEDEMNT I EICIOATF = A LOBEBFEENEE>TWVD I L LHEE
HICH & . B ldn-7 Y VSR CIZFIBICBITT 5. ZOr-7 VIVIEIZ A # ) — L3R
WELTHIET YNV AFALZ—TAVEEER D 24£MLEY), DOTIAAFLZ—F
M & FEDSENL SR U TR A 7 ADSERET D, BB OV T =T W L RO BV
RUBEDMABGDENR, VT =0 AFRLERBONA AL IEET o b 2L, B
TREINDMEED ERRMEEENR BT EE2 N5,

Fig2. Supposed Catalytic Cycle. (i 11.5 cm)
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Figl.  Donor-Acceptor Bifunctional Catalysis (X: nucleophilic group, My  transition
metal, L:  coordination atom, Mp,rq:  Lewis acidic metal or proton, A—B:  substrate).
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Fig2. Supposed Catalytic Cycle.



