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Abstract: A novel post-polymerization reaction was feasibly established by taking advantage of
the reactivity of a,a-difluoroacetate esters. We have revealed that aminolysis reaction of polymers
featuring a,0-difluoroacetate esters reached 100% ester conversion leading to corresponding a.,o-
difluoroacetamide derivatives. Since the polymers featuring o,a-difluoroacetate esters are
classified as semi-fluorinated polymers, unique polymer properties and therefore applications of

the obtained polymers as an attractive fluorinated material are foreseen.

p—
ﬁ
%nm

AR, kMRS OBl 2 b ma TERiOAHESEH S LT 5, kA e
DFEHIGES 2 05 LT AT AVEEER )<= —DT7 I 7 Vv 2 idmdb AMEE
DTRIGED—D2TH 5, * i, BREOWMY P AEG TH 5 H b I hiGIED

BEHIDL, ARG COMANRTRERLDTH L, BAETTICHEIN TV FE
RIEHL T R T AEER R Y ~— DM, 7w a — VBB o KOG TR L T v
b, ZD7=OT I VB ADBORTFHEIMEL ., & bicEma T IRIEEL T X7 v 0 5 iF
HEDHIR T N5 75 L ORTER D H 5 70 1 L wim s FIRIEHEIL = X 7 v DFAFE 235 <
YEns, S0, HFrLoEE bz 2T o ICET L, BARNICIZ, 227100
T NS T 2 28 L wEaIREHE L T A T v 2 ERGE L 2 BARICIE. K
W cimuwEF K E2HFT 27 v R EFE2 AT LD am_y\w@ DL k% #
fil. a,a-Y 7N F oI AT AVEERET AT e Fefic it L ETFEET TR
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Scheme 1. Post-polymerization modification of difluoroacetate featuring polymers synthesized

via Friedel-Crafts polycondensations.
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2. Fhr
VINF uEEEL R T AVEEHE 7 < —(CHO-C4H,-CF,COzEt) D &K

100 ml —HOF 27 5 22 BT LR (2.75 g, 43.1 mmol, 2.0 eq.) Mz, 7L
—LF74 LT AT ViEE%ETT > 72, 4-lodobenzaldehyde(5.00 g, 21.6 mmol, 1.0eq.) %
F A7 7 ZaMICh 2T DryDMSOB5ml) % [0 F 27 7 A2l 2 7z, % T I Ethyl
Bromodifluoroacetate(3.24 ml, 25.0 mmol, 1.2 eq.) Z il 2. KIGIAHE % 55 °C T 18 FFlH]
WL 7o ROOK T8, Ie=HICiERR L. VY AT A %D Ty a — 1 T L%1F
L RIGERZ BB F L CRM L AR5y a— A 7 L83 2 & THAZRY B
7o Z D, BT 54 & RO EHEIK T 2 [ L 7212, 7K Z2 VT 2 [F3EH L AR
ZEUNL 72, MR L -G HZRERE L. RonHERY 2z W EHE A 7 427 0=
NI 74K VERL, B TH LY 7AA v AT AV EERE ) ~—
(CHO-C4H,-CF,CO.Et) 2577,

I :3.55 ¢ (15.6 mmol, 72 %) 'H NMR (400 MHz, CDCls); 6 10.09 (s, 1H), 7.98 (d,
J=17.6 Hz, 2H), 7.80 (d, /= 8.2 Hz, 2H), 4.32 (q, /= 7.1 Hz, 2H), 1.31 (t, /= 7.1 Hz,
3H). “F NMR (376 MHz, CDCl3); & 57.14.

V7 VA ulE T X 7T VEEE TGS T (Poly-CF,COEt) D&

NATAMIE S AR F v £y (DMB, 1.66 g, 12.0 mmol, 1.0 eq.) %l %«
CHCI3(6.6 ml) ICiED L 72, % OiEWIC CHO-C¢H,-CF,CO,Et (3.00 g, 13.2 mmol, 1.1
eq.) & M A VTR % i TR L 72 OGIATR I Methanesulfonic acid (3.11 ml, 48 mmol,
4.0 eq.) Z 2 T T 4 HREHRIE L 720 186 N7 oW % RiEIIC CHCL., BiRiic
EtOH Z W7 FHBIC X 2 i ZTw, HNOY 7 v A a gz A7V EER KR Y <
— %z HEk e L TH,

I :3.80 g, (isolated yield = 86.7 %) M, (SEC, DMF) ; 150 kg-mol?, £, 1.54
Poly-CF;COEt T I/ J ¥ ARG

NA T AT FEEG50mg, 0.137 mmol), 187 I v 7 & NI 1,4-Dioxane(0.5
mD) Z M Z 721, RIS % 80 °C T 4 R L 7z, Z oG o - HAERYIZ. B
R 1,4-Dioxane, EAREEIC Hexane % W 72 IBHEHL %2 1T - 7=,

3. MR L HH

iR X5 ITARWIZE Tl Friedel-Crafts A Z AMFERIGERL 7z, 1T ®IC, K
KCTHW2ZE /) v —DHBICNG, a,a-Y 7 VF ol 2T VEEEHFERT Vv
7 bt F % /7 = — (CHO-C4H,;-CF,COEt) 1% . 4-iodo-benzealdehyde & ethyl
bromodifluoroacetate & @ Kumadaki 7 v XA v 7Y v 7ic X W &KL 7z, Figure
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1(uppen) iCRTT7ATE FE/ =D HNMR 227 F BT, 10ppm ICT LT &
FHEkDO v —727 4.3ppm & 1.3ppm IC T AT VHKRD € — 7 2 & v7z, £ 7= Figure
2(upper) IR T IR A2 P L DFERDHH 1680 cm fHEIC T V7 b FHH RO v —
7. 1780 cm fHIEIC T AT VER D ' — 7 BB S iz, DLEo#iR2 5, TAT e
FEZSRFFLZ2E . HID CHO-C¢Hs-CF,COzEt %~ CAMAIEETH 572, D
DWC, FEHOTAT e FE/ v =LV A FFo ¥y (DMB) & O Friedel-Crafts
HfMA % 1T o 7z, Figure 1(lower) IC/R 31 572K Y ~—D 'THNMR 27 b LT,
RIGHTHETAT e FHED 10 ppm O —27 23HKL T35 2 L2338l S niz—
75, 4.3ppm & 13ppm KA I N = FAfifisko v — 273G oK) ~—icBWn
THHER TNz, Figure 2(lower) ISR T IREDEL2 S B, 1680 cm ffiED 7 AT & FH
Hsk v — 7 ol EBBHl E 7-—)5 T, 1780 cm fHiE D = XA 7 VK v — 7 2381 X
Nizo THIZHRIR L AKDTFAES D ARRREMNET T a, a-Y 7 AA v fFRT 2 7 VLA
MK e 3, TArT7 e FERIGH S LEEESRIGDO BT L 72, & 51T, Friedel-
Crafts EHifitr Z AV CHR L 72 FR Y v~ — 0 FEiHli % 7> 7z (Figure 3), &L 72K
V~—0% 4 s a~ 27774 —(SEQOMEETTo/E b, F)v—DE—72
THIEYETH Y. 2 0P T8 (Msec) 28 150 kgmol!, X &I/ HUE 1.54 & FLiE
b b7z, Bk, CHO-C¢Hy-CF,CO.Et & DMB & @ Friedel-Crafts Effifric X v, H
WY CTH2 a,a-Y 7 A ufiET 27 VEEH A Y = — (Poly-CF,COEt) A&k X
N7 L 72,

F o\

J ol
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Figure 1. '"H NMR spectra of the activated ester monomers before (upper) and after (lower) the

e—

Fridel-Crafts polycondensations in CDCls.
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Figure 2. ATR-mode FT-IR spectra of the activated ester monomers before (upper) and after

(lower) the Fridel-Crafts polycondensations.
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Figure 3. A molecular weight distribution curve of Poly-CF,CO;Et measured by SEC at 45 °C in

DMF containing 10 mmol-L™" LiCl with a flow rate of 1.0 mL-min™'.

Poly-CF,COEt DERICHKIN L 722 & 25, #iv» T Poly-CF.CO:Et Icx3 27 I/
Vo R%, IGAIE LT n-hexylamine # HHCT{To72, 7/ Vv REDKR Y <w—D
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'HNMR 227 P icEBWT, 33ppm iC7 I FiCBET 2 AFL vy 7o b vor—7
D7 B S, 4.2ppm DT F LT R T AFEE T B b v SHEELTWE 2 &2
BH L 7= (Figure4), = 51, KIGHIZTO IRBIED S b 7 I F~DIE{LEH 100% & 7x
S RTINS, EHIC. T I Y ¥ A% TD Poly-CF,CO,Et © SECHIliE X b .
R TRIGERICREONTZHR ) v —D M,sgc 23 178 kg'mol?! & 72 U | Poly-CF,CO.Et ®
M sec (150 kgemol ) L LR L TR L7 737 VU ARKIBICK D P FEBEARL 72
—77 T, SEC Hhft o TEkIZZ b ¢ FIC HIEME 2 iR I e, S DFERD . @ TG
CEWTHEER ORGSR E T, 7/ ) ARIEDADEITHRE iz, it
WEE2 S AIFFRIC TR Lz a,a-Y 7t ufiz 2T A Ema T EicsnTd,
TIVERMERIIKIET 2 EBHL 2L o T,
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Figure 4. '"H NMR (in CDCl; (upper) and in MeOD (lower)) spectra of Poly-CF,CO;Et before

(upper) and after (lower) the aminolysis with hexylamine.
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ST RIGIC D o IEATIRETH 5 Z & ZEERIICH S 2212 L7z, AR CTHARKL 72
INAOHRIZATAEEAR ) ~~—R 207 v BEAEPMME LI 7 rtuR) <
—O—FETH Y, BIEE CIClREHNIIFF ICRON T2, 2D, V7 V4 n g
IRTNVEERR) -3 207 IVicH T 2RI AR LT, 7 v RLF ) ~w—¢&
L CORRBMEFEZREL 5 3 E 2T 5,
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