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Cyclic fluoroalkenes are convenient starting materials for efficient synthesis of fluorine-
containing organic compounds including polycyclic aromatic hydrocarbons (F-PAHs).
Octafluorocyclopentene (OFCP) is also one of the cyclic fluoroalkenes and easily reacts with
various aromatic nucleophiles to give 1,2-diarylfluorocyclopentene as a key intermediate for F-
PAHs. In this meeting, we explain our recent studies on efficient synthesis of F-PAHs using OFCP

and their polymerization of the obtained F-PAH based monomers..

1. =

INFaT NI ATET v RESTEROENT 7T a7 L LTI IE
NACTIERICHIHESNTWS, R T b7t ncF L roFEFCH LT N T 7 0vA4
nxF L (TFE) 32O —BITH L3, BREOKIKTH 2 TFE 22T H 5> =
LOTEXLRMEMLELTH-0, FFICKFEOEREL L TOMMAIIRETH D, *
7. WhE-29.4 CO~NFH T F 7~y (HFP) OMFZEEIIEZ S, TFE & Ak,
RIETHDTDID FNPEE L < | SREZEIE & OFHIMBBESOGIZ KD B Th 5 7 v
r DL DBNEEMEE (E/ZR) IBEWMERDT20, R OGHE - R G EME L
5,

KEFEDOERE L)L THEIC)OZRICWZ DI NAa T virro—o & LTEIR
D1,1,22,33,4455-F7 % 7Fas a7 (OFCP) REITF L5, WA 27 °C
DEAWEARTEH % OFCP 1TV HWDEL T FERHENO NI A =y F U 7HlE L
THREN TS D, REA—D—DLDAFTHLHHETH D,

OFCP [ 3hk & 72 sREZEASE & =0 A MR O SOR A EIT L CREE—R 7 V2 U R
KRS, BE=VRBIR - BICEBRIEDNEAINTZv 7 aXe T o a2 52 5700, ke’
BT v FAW B FEROAERRENT 7T a7 b U CEFEEREZED T
W5, ' ZORIGD Y 5 —ODORHEIL EEA R D T2 EBIEOGEITATF ARV
HERE T2 D, Fox 1T Z OFEREZBACANFE T TR T2 2 & TRILAESH I
7L (Mallory [KIG) . > 8 7 v RELBRBERIKIKFE (F-PAH) BEHN5 2 &% L
L7z, * Mallory SUSMFEARMIT T FROBEHILOKELZTFIT WD, HHLD
HAMEREZEAL TCBTEHRSEGICLOMIET 7 AR ~—NEK AR
Th b,

A Tl EfL 2 MG 2 A B DR OFCP 2ELVT 4770y 7 35857 v
FPAH T/ v —EREZENDDOFED TAICET 254 ORI OREE RN T 5,

22



- 2022

Feo Fe Fe Fe Fe

£ L £ N A

RZAAM—BEI7ILAUE Q{E — NuQ@ — Nu% — = — Q
Rt F F E) Nu F NuU Nu

(:F

Nu
Mallory & Iits O " B " @ - 6
o5 S GO — |0 | = FO
Schemel 7 /A4 u 7 /7 AZxtd BRKEMM—7 04 ROG (BER) by 7 U —
T ONENC X BEREH Sy NERIL OGS (Mallory SOis) (TR0

FUF RE F F P F
o F. F
Eﬁ{ 2 equiv. {Ari—Li ;?%ﬁ: KT AL F F>8F X_O_X FgF
FF REA M — R ILA YRR i.{\_y,.\ /'f‘f«"' Mallory & it {Ar Ar; HES ‘ét,{*_!: -.\l_\_:;—(. )?—n
Aoa70Aa 0 _ e namm  UT)—IL s
TH02N20 (Ar=7r= L RGEORER 1?;%5514: &7vHPAH ARy T—

Scheme 2 KEZAIIN—Bi7 AU FEJ& EFE< Mallory BUSMZ K D& 7 v 3 PAH £/ ~—8& K
LENLDE S

2. FEBe O ONTHER

(1) &7 vHFE 7T FLrOBRBEE &S

OFCP 2% LT nBuli fifEF 2 W BD mP 7 u e P2 SE5 2 L2k
D, VT V=T L BNRREOIEE TR L, RICT URLEEH & L TR R
FHEED L THMRKICPEITL, 57 vyHTPT7RET7 ST MLy 3 % 29%DIYL
RCTH, mPTRERCEB ORI po T rEXr B raAnizga, 8 LITR
EORAMIEE TN E2AE 7 vEYTuET T2 MLy 4 35507 (Scheme3),

Br EF FF
ORI o - N o
N = 3 6

Br Q Q Br hv,2h Br Q Q Br
1 3

F F
F F— 61% 29%

F F

FF FF
F F F, F
OFCP
F . F 12 g/\ F . F
A Ya N A Y.
O Q man (O
Li—@—Br
Br Br Br Br
2 4
54% 61%

Scheme3 OFCP Z 5kl L4547 vFE ST uEeT7 27 LU OIRKIERK

VTBET 2 F U ML U3 ABIORIBMEL 2 E VAT FAT LA LD TRR

g 27 )L & @D Suzuki-Miyaura 7 B A v 7Y 72KV E 7 v o k&S T

(Poly-1—Poly-4) %z 5z 7= (Scheme 4), %V-#)55 875K 3,000~12,000 & K& < (%
RNH OO, S%EEAKIBEINTIE 400 Chitk & @ EfE% < L7- (Table 1),

23



- 2022

Colliry Lolr cat. Pd(PPhy),, cho3 ag. Coftiry Callir
" Br-Ar—er on ><: :>< THF, 60 °C, 24 h Q.O
e R
F Q F Q F ' F F ' F
e - ana
Poly-1 (from 1) Poly -2 (from 2) Poly-3 (from 3) Poly-4 (from 4)

Schemed &7 vEIYT7uET7xFr Lo g iEEmsHib

Tablel HBoNni-g7 vHEa EEHS DS FEE S ERBEKEE

Polymer M,2 M,, yield (%) T4(°C)
Poly-1 68905 18200 93 (400 )
Poly-2 15800 36400 63 406
Poly-3 25400° 42000 82 381
Poly-4 12300¢ 18100 89 406

aFEstimated from GPC (polystyrene standards). *CHCl; eluent. ‘THF eluent. 5%
weigth-loss temperature measured by TGA under Ar with a heating rate of 10" C.
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Table2 GONIZE T vFHE o M&E D F O NFRT —F
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CHCI; solution cast film
Polymer Amax (NM)  Aem (NM) @2 Amax (NM) g (NM)
Poly-1 329 478 0.03 329 448
Poly-2 350 486 0.72 350 498
Poly-3 380 416 0.37 380, 4100 520
Poly-4 354 426 0.60 354, 3800 463

aPL, quantum yield calculated by comparing with the standard of quinine sulfate (ca.
105 M solution in 0.5 M H2SO4, having a quantum yield of 54.6%). ?!Shoulder peak.
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