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To realize expeditious preparation of PET probes, we proposed a novel
synthetic strategy for them by using a bioactive compound in interest as a starting material. In
this project, we named the novel strategK “ molecular renovation strategy” and developed borylation

reactions and a 11C-labeling reaction that are required to realize this idea. Utilizing boron
compounds prepared by the newly developed methods as common intermediates, we achieved synthesis of
various molecular probes such as a PET probe within two steps, demonstrating practicality of the

synthetic strategy.

PET PET



¥ X C—19,. F—19—1.

WFZER AR 4 H D

ﬁi AP ZRIZ B W T, EWiETE L
B HER %H%L#MA%%FA%7H~
T LS, T BITEERN Bz A1k
EMDSDHENERLNITE D01V —
e LTEHTH S,
WFFRAREE DT E T 5 B ZE T Tl
%7u—7@¢<%@%%m%#@<m
A%%ﬁﬁb%}ET7m—7%%w . B
B e ERE (PET) | Eabfwé
AREIL SR OB 2 B & Lie o7 A
A= 0 &ﬂ—]‘(% D %EEM?‘L?J %Eﬂurb}
78, ZWrEfric ifﬁ<ﬂﬁéhfwéo
PET 7' v — 7 OBAHICIL, — &I EHF it
f%éﬁflr%7/$1&tt@w%%m%

CAE RN ey N N (A= 7/ N o RPAY - AU
IMARFRTHY . ZHE TITERRFIEN
FEINTE T, FiC, TEDOT v#E 18 ©H

wt@%ﬁﬁ@ﬁ%m\ﬁﬁmmﬂiﬁ%@
PET 7o —7 DiE%E LIER LTz,
UL, WFZECi2 W H wlRE 72 FERA I 72
PET 7' v —7 OBFRIZBELER L TWD,
ZDO—oODJFKRE LT, WFERED O I3
BB R DOBUGICAE B Uiz, BBk kA &
THOLN DAY L ITITREE DL
ERBRNL, T OBIEHRIES A
%%ﬁ%ﬁﬂt#é%ﬁAmw—b@%%
NHATHY .
PET 7o —7 O AMEOFHMEIL, & F&21X T
WETrEYICRS LEEE ATk A E
THREETH D, Tbb, EHLDOIET &
& Bz, BIBMAREUS & RuE kL, PET 7’1 —
TlEM O AR T S Z L3, EHNR
PET 7' u—7 OAIHIZIIRAI R TH D,

2. MEDOE™W
AWFgeTiL, PET 7o —7 Ok & k2 E
Bl 5 B0 72 SRS ORI & . £ D EH

WEHLNNITSZ 2B ET S,

3. WFgED Ik
MR ER BIX, BRO H 2 EWTEELA
MEDOLDEMIERE TS, BT PET
Tu—TEEEER L, bbb, LS
%®&ﬁ®ﬁ%£%\EEQ@ﬁTﬁﬁfﬁ
—EEERL, TO®%ICT vFE 18 L
Eﬁ%m%ﬁ@%%ﬂﬁé & T JRERM
WZOT BB FES T PET Y r—>7
%@ﬁf%é AFETE LD AR A A
DR 7 TN 1TAS 2 72 REVEBRAL 2 38 A
T&5Z&,5, PET Yu—7C @%f
Bz 5y F 7 a— 7 B ARFEETIREIC
TE B EEZT-, KA Z ﬁnﬁ%%
%mfﬁ%)/m—va/&mUt%Hito
Z ORI, EWIEHLEY O X H IS %
REREEATHILEMDO %, BRI
RUFB~LEEZ DR T FELRUS, WO
ﬁ?%%%%%%ﬁmtﬁéﬁiéM$ﬁ
DB IR D,
AAFFEEHE T, LA DBEFOEWTEED

Z—19,

LRV Y —ZARNEZR D,

CK—19 (Jtm)
FHICHBE LIS WETFREND, RFE-T
v BEEGR EOFBIERESICERE L, 2hb

DAL A DU 5 18 7 FACK IS O
%L PET 7 u—7 BI% |- 63 7 kiS5 % 1
MBSO R AR E LT,

4. WFoERE
(1) H&EHEZ Aol 7~ F# R 7F b
TZolb7T L= FEEBICEIS AN D
AR IERO—D2THD, ZD7 vHEFT
AR URICEMRTE UL, HEIEGSL I
SIS TDEE R 7 a— 7%?@ S
HREICR D EHIRFEND, REBE-T7 v ERE
@ﬁﬁ@k%%é&bfﬂ%h ZDOY)Wr%&
18 5 28 X R A2 A0 B 2 D AR FE 3 A T
7o AWFZEEE ORI LT e @y e
BERME & B R & FE A 2 D A HA I
REKITH-T-, Flz. L LUAMGEREW
RUFEEM~EEBT 0T, D7 >

B ORBERREE Y HWDLHICIR 5T
Wz,
ZAUCE LR EBE H1X, = v 7Lk

& SRSE IR % [RRF I %ﬁthfﬂ%#é L
T, RFE-7 v HEEEGOUIW &5 K v F#E
NETTDHZLZRANWELE (K1, @Y
AR 8) FUNEPMEWERZ 7 v (bT L—
OB 7 v FR U FIL, BP0
BNz 72 5,

Ni(cod), (10 mol%)

s \ F
PCy3 (50 mol%)
Cul (20 mol%) 9
CsF (3 equw B.
S o
toluene 80°C, 24h RT P

(2 equiv)
Figure 1. Ni/Cu-Catalyzed defluoroborylation of fluoroarenes
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Figure 2. Renovation of a fluoroarene into molecular probes
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Figure 3. Cu-Catalyzed defluoroborylation of fluoroarenes
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Figure 4. Rh-Catalyzed ipso-borylation of aryl sulfides
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Figure 5. Formal decarboxylative borylation of
aromatic carboxylic scids
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Figure 6. Pd-Mediated 1'C-cyanation of arylborons
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