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ABSTRACT

In order to synthesize N,N-di-(polyoxyethylene) perfiuoroacyl amines and the surface active monoperfluoro-
acy! aza crown ethers, it is performed as follow.

Six of N /N-di{polyoxyethylene) perfluoro acyl amines were synthesized from perfluoroalkanoic acids
with ethanol followed by oxyethylation with triethylene glycol mono chloride or tetra ethylene glycol mono
chloride and six of N-perfluor acy!l monoaza crown ethers by cyclization of corresponding N,N-di{polyoxy
ethylene) perfluoro acyl amines with p-toluene suflonic chloride-NaOH/dioxane, p-toluene sulfonyl chlo-
ride KOH/dioxane and benzene sulfonic chloride-KOH/dioxane systems.
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ool BiKiEEe] DEE HAXND FZgdH=

= Okahara @ lkeda &%o] HEf & Ho=

gL ollol U RPAVAL S =oll ofigoethylene
glycol monochloride 9} BriH) ¥k REo= ¥

— REYAKE = oligoxy ethylene alkyl ami-
ine E} SMAELES 4RI HFR 22 RES
2 ethylene oxide 7} & N—- B#IdATYy olAx =
geolla gy 1o FeteoHaEs AR
Htay®: N- ool g N—-£#Hold mx o=}
aatgoHlzs 4R3I

— @02 REEHAE UGBl —¢3 FR 8

At BHol Bkt LEHS BANI S Fros
Bol ARSAT & FRANE BAlE 5 st

KFel KEFETFE #KRE BBRAZI S#HKE =
BAKES 8Kk o HSAANII= Hroes T
SINH. °olv #BFRF FEWEHMC HFRIFES R
ol wet o8| 7EA] {LBEE/T sfeEsich oint 3
FHEECEGWC] GEHCIZ] dE B #ES K6
I G Eojot g,

Falk®= N-perfluoroalkyl amide agiridine<,
Lagow®+= A#ke k&2 polyoxy ethylene 2] K
£7} HE R BHEY perfluoro crown ether®
o] #Fp ABEMEHKEHME GRS g2 Ao X
Roll FESHA X0 6ROl HFESt YA ofA #
Rk tEYWELS LENoE RY LESII gL

BRMO FiE £ FHT XEFEES] A BiE,

2 REmEnm S skl ®iE A 3l
o},

HBRR LS REETE Cr~Cundl perfluoro
alkyl carboxylic acid Y} sulfonic acid FE#E7}
TEMNoZ 4KE A, perfluoro olefin {E& 42 te-
lomerization®l 2]3t% perfluoro alkyl iodide &
HBEHZ AREURY perfluoro olefin & #e]
oligomerizatiori°Il sty Ry F5TFR
EEERE SRS T Ak

& HREdMe Bk Fo5A KFEH Cs~CoH
o] ERFR LNA=2RABRE A=H 24T ts

REMLpEE

perfluoro acyl aminecl =2A7]3 ol EREF |
of SRS ZE polyoxy ethylene & ¥ A&

-6 #9] -N, N—di (polyoxy ethylene) glycol & 4

®aEth 28R o5 tosyl LSS maE)iks
o Ztzfe] N~-£4 |k oM 2% oz maed
B2 6 ME ARL olE Aol T BEE &
Zstd ot

2. BES AL
2-1. Ef & B3R

Bk FREMN ERY AEF 9U=EA

-2 perfluoro octanoic acid ¢} perfiuoro decan-

oic acid £ Alrich 8 —& %S BAEY #H

3t 3, oligoethylene glycol monochloride ¥9 &
ol i3 ethylene epoxide = 35% NaOH XK

BROZ HEdle gAY, F@BHE dioxane
HEE RAAIZAI, I 9o RE AESS Tokyo

Kasei 8 #{ =& —HAL S FASAUT. ethy-
lene chloro hydrin & GLC 2 HIZsta HAKES
A3, olE RFE FolagvtEadgy B 7tAA
EvitE g A gt RS ERSHA.

REZB pyrex F8l2 #®EHE 200miad MO
Eot2F0] BEAEEC] AR RRAHE, Ud
© Hirschberg 37, WES 2 HTZ2UW/IEES
%3l Yamato Scientific BHR 3A % HEE &
HolX RES =S @I T)

EREE |

(1) Gas Chromatography ; Shimadzu—GC RIA
¥ii

(2) TS 47+ Yamato MT—3CHN Corder.

(3) IR—spectrum ; Shimadzu 1R— 420

2-2. Perfluoro Alkyl Carboxylic Acid2|
Ol AH|2 1t

Ahlbrecht o] F#&P & 513t &R & &
WEHESL HT2A7 7 S 200ml & STHE
Zal o] 0. 04mol 9] perfluoro octanoic acid 2
perfluoro decanoic acid & z}zt Wi I &4t 2
~39ea BEAIZ ohe AAE] fisstEA ethyl
alcohol 10mI-& A B¥ HTFshAX 2~ 38 M

— 50 —



Vol, 7, No.1(1990)

BBRRRKEAZ . RERESY 9 RE®S oA
CaCl, 2 fRAIZl KB®K 30ml 2 2~3E %K
¥ K CaCl, B &8#A711 3g9 POs & Mt
MET BEXRBs sk dddzd=8s g3
ol AUt
ethyl perfluoro octanoate
14.66 g (& 83.59%) bp. 175 COXME : 172 ~
174CI¥
ethyl perfluoro decanoate
17.13g (K& 79 %) bp. 201.5°C

2—3. Perfluoro acyl amine¥f2| S5

29 FHEko g oL perfluoro alkyl ethyl ester
HE Kimura 9 75%0119’ u}2} perfluoroacyl amine
& RIS &, 20~21Ce BE TEZ AG
=& tﬁiﬁﬂ(ﬁﬁﬂﬁlﬁ BIEE 2 dxyolrta EA
TS MENZL 1S aE SougElas RES
E H%EI FHSHEL |

ethyl perfluorooctanoate 22.1g(0. 05mole) &
+ ethyl perfluorooctanoate 27.1g (0. 05mole)
E AdHZ2 50miol BHEAIL MM Aol FwA
dBRYOlZtAE HAAAY, #H 6 K REAZD F
Y BEE ABsld BRESIs Widoz2 BEH
st AfiEAS AU
perfluorooctanoyl amine

MRS, 11.8g (K 55%), mp, 142°C (CBE

143C)¥
perfluorodecanoyl amine

s, 16.7Tg(kE 63 %), mp, 154TC

2-4 . Oligoethylene Glycol Monochloride
el 8
polyoxyethylene & <d7] 913l oligoethylene
glycol monochloride & Okahara$] F'®o) ulel
& B3t o
%, REHKEE HER 150miFR S3ut=E &

2 39) ethylene chlorohydrin 167 g (2.05mole) <

Yo G R BFs etherate(1.2%) &
W O100miol BEAIIL BREBE Bt #k
ethylene oxide 7}~ & HAAIFIHA 80C RIEHE
Al A # 5 Bl REAIR L old FAE B&3

HER REEE) B2 WEEL®W 3

150g°] #/mMsYSS R F RES AASAT.
olE REHS MET #AXRBIA 3 2L 1t
EHE TS KE2 JUT. |
triethylene glycol monochloride
47 g (W3 87.1%) bp, 98°C(0. 5 mmHg ) (3L KR 1 99
€(0. 5mmHg))'®
tetraethylene glycol monochloride
35 g (4% 86.5 %) bp, 131 C(G 5mmHg ) LB E
130°C(0. 5mmHg)I'®

2-5. N-polyoxyethylene Perfluoroacy!
Amino 2| &K -
2—5—1. N— (2—hydroxycthyl ) perfluoroacyl
‘amine &} &K |
Z ¥ 8E perfluoro alkyl carboxylic acid ¢} mo-
noethanol amine o] & KEY 02 ARk
Z . perfluoroalkyl carboxylic acid §¢l perfluor-
ooctanoic acid 8. 84g (0. 02mole) %=+ perfluo-
rodecanoic acid 10.84¢g (0.02mole)2 22z} 100
ml 2} F &2l ARFAA RRAHNE ¥ FHTZ2W7]
7 BEY 200ml B FIvd ES230 ¥
X A] 3 ?101—’5‘—‘5*1 monoethanol amine 2.44g(0.04
mole) BEMAZ] butanol B¥ 100mlE HT2Z27]
E @ete] 1850 5 s ¥ 4%@50} R
WREAZA T butanol & BRAIZ] & Il A= R
S ether 2 st ZiRolA ﬁg'ﬁﬁ%ﬂ“}%ﬁ
#ol A+ EEEEAYwS AJUTh

N— (2 ~hydroxyethyl) perfluorooctanoyl
amine ¥t:EEE 6. 1g (k2 66.7 %)

N— (2—hydroxyethyl ) perfluorodecanoyl
amine ¥it:MEfE 7.3g (KkZE 65.2 %)

oo RN HRe Table 1] ERSIU T
2—-5—2. 'N—-(trioxyethylene) perfluoroacyl
amine & &K

2—49 Fpog 2L triethylene glycol mono-
chloride 9.3 g (0. 05mole )2 butanol ol &3t
BHAHNEY WER 200mi A E TS0 &2
off Wa 2-39 Hgo®E AHE perfluorococtano-
yl amine 8.8 g (0. 02mole) %= perfluorodecan-
oyl amine 10.8 g(0.02mole)¢ 5g<2] sodium ca-
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rbonate & fn3lo] ﬂﬂ%%ﬁﬁﬁﬂﬂﬂ-butaml% b
AN F Yolkle KEWS JduH=2 whidtd 2
BN BRI de AL AESE BRESIN

N—(trioxyethylene) perfluorooq'tanoyl amine
Fiita#y 6.8 g (s 66.7 %)
N—(trioxyethylene) perfluorodecanoyl amine

Rnty 8 4g (kzE 65 %)
olE9o] LI LFEE Table 1o ER3HU.

2—6. N, N-di{polyoxyethlene) perfluor-
oacyl amine¥g2| S5 -
- EmEETF BE#HI oxyethylene o] B7t 47 5,
6, 7TEQ aFE kol FHEHEHEHS aKE R
BEtd . & oxyethylened] B n=5¢2 {t&H
2—5—19] Hgol st AR\ N—(2—hydroxy-
ethyl) perfluoroacyl amine S 258 WS &
R34l oxyethyleneo 8 n=6.79 R 5-2
o] FHkell ojstd ARE N-triethiengeglycol pe-
rfluoroacyl amine S 2%F HZESI ARt
2—6—1. N—(2—hydroxyethyl ) —N—( tetraoxy-
ethylene )« perfluoroacyl amine®] &K
2—5—19] FHidl 93l 42 N-(2—hydroxye-
thyl) perfluoroacyl amine §i%} 2—52 H&o=E
A & tetraethyleneglycol monochloride & ®i# %
o FETY REAAD & B #H%E HEA
300m; & S2vbd Zgta3¢] N-(2—hydroxye-
thyl) perfluorootanoyl amine 13.4g(0.03mole)
e N—Cz—hydro_xyethyl) perfluorodecanoyl ame
ine 16.7g(0.03mole) & ‘-;7:}-_':1‘ tetraethylene glycol
monochloride 0.4g(0.03mole)S 4BY st
AolFch old HE=M BHERBE B sodium
carbonate 5g-& M3lEt. BRAZIHA ¥ 6K
i BAsH #dsled n#E REAZCY. FEoE
LHAID & KEHS ethanol & 2~ 3@ ZE¥st
Kugelrohr o] BEARBERE d33 22 HHiEE
HHES AN ,
N—(2-—-hydroxyethyl)— N-—(tet faoxyethylene)
perflurooctanoyl -amine Xs#:@EEE 11. 3g (4Z 620
%) bp. 215°C(0.05mmHg) °l €9} LRI KR
Table 1o} RSP o,

BEMLBEE

2—6—2. N,N—di(trioxyethylene) perfluoroac-
yl amine2] &K |

2—32] HEog AL perfluoroacyl amine s}
2—429 Hikoz d triethylene glycol monoc-
hioride & Bi# B FETIAXN REANRAY. & 2-
6—1o A9 72 HERA perfluorooctanoyl am-
ine 12.9g(0.03mole) =&
amine 15.9g(0. 03mole)E ¥ 3 triethylene gly-
col monochloride 13.2g(0.07mole)¥ sodium
carbanate 6.6g EA&F AL 4 BY M ¥ 66
fls-<t HASHA Hipksio] mEk REAZTL fHEe
2 4 6f HES o2 BE Tl butanol & BEA
713 ethanol 2 ~ 3 @ H#sI] a3 &2 H
i BEYES 4%,

perfluorodecanoyl

N, N—di (trioxyethylene) perfluorooctanoyl
 amine ¥itEER, 12.6g(KE 653 %)

N, N—di (trioxyethylene) perfluorodecanoyl
amine Hi#EE, 14.3g(KE 64.5%)

2—6-—3. N—(trioxyethylene) —N— (tetraoxye-
thylene) perfluoroacyl amine & &K
2—5—29] Fgo = A2 N-—(trioxyethylene) pe-
rfluoroacyl amine ¢} 2—49 HHEoZ AL te-
traethyleneglycol monochloride & BI# B f#1E
Told REANZHY. & 2-6—-14 ¢t 22 REREN
o] 1 N—(trioxyethylene) perfluoroctanoyl am-
ine 10.9g (0. 02mole) =+ N-—(trioxyethylene)
perfluorodecanoyl amine 12.9g(0.02mole)S bu-
tanol 150miol BMAIZ] ¥ tetraethyleneglycol
monochloride 3.4 g(0. 02mole)3} sodium carbo-
nate 2.5g-% |EAs] M 6mHEITT WA
A gEstHr Bimz REAZGO ZE2RAAAM 46k
M. BES oS BRET] butanol& BEAIZIAL K
E4<S ethanol 2 2~3[E H¥3I o3 B2
HEEHES AU

N—( trioxyetheylene )— N~ ( tetraoxyethylene)
perfluorooctanoyl aminc ¥i#:@E#8, 11.8g
(zs 86 %) bp. 252~253°C(0.05mmHg)

N—( trioxyetheylene ) — N—(tetraoxyethylene )
perfluorodecanoyl amine ¥i¢: g%, 13.5¢g
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(A 84.49) bp. 263°C (0. 05mmHg)

ol &9 EESW FE= Table 1o LR3I

2-7. N-RE#H57% OAZLO0IX} 3212
- OE|2%82] &1k

- HEBEHS perfluorooctanoic acid %=+ perf-
luorodecanoic acid & ester it Th& acyl ami-
de & AR ZERETF oxyethylene #£2] #A
2 9138e] tri ¥ tetraethylene glycol & &3}
o acyl amide ¢} RKEAIA ZFXKETF B#HA oxy-
ethylene 2| 7} £4 5,6 2 T{2 BHA &
S SR =3 0l LEBS IERES
aele] mziel o2} NaOH$F p— toluene sulfonyl
chloride @ KOH$%} benzene sulfonyl chloride,
KOH &t p—toluene sulfonyl chloride ¥ KOH&$}
 benzene sulfonyl chloride 8 &% RSt 178}
Howo, o8 {tatol I Mtk D TRIN BE
%2 Table 20 FF3H L

2—7—1. N—&8 aold Bxolx 15—crown

-5 &K

2—6—19 FHo= 4K N-—(2—-hydroxyethyl)
—N-(tetraethylene) perfluorooctyl amine S
B B E T L2k sttt & BMSHB, W
T27], BES, Hirschberg B E HEAIZ 4
A 300m! A& T4vH &3 & &% HEK
fEoll #£@3}l3 100ml 9] dioxane ol sodium hydr-
oxide 1.2g(0.028mole)S FBAIAH KRERZA 2
AL N—(2—hydoxyethyl )—N~—(tertaethylene) pe-
rfluorooctanoyl amine 4.02g(0. 007 mole) %+
N~—(tetraethylene )—N-—- (tetraethyleh‘e)v pérflu-‘
orodecanoy! amine 4.9g(0.007 mole)% 20 mi
dioxane ol Bf#EAIZl 3, p—toluene sulfonyl ch-
loride 1.33g(0.007mole)-& 20m! dioxane o] &
A7l BHS B TZ2UE RSt B4 fTA
Atk oluf ¥ B#HS 30CoAM 3mfMEY A BT
SPHAM WAUSHA #HEsly] REAZH O KE €4
S FHE BEE BET BEAZS BEHS Ku-
gelrohr B E SAsSt EBAA Y27 2 1t
EHE £ kERZ 4

N—perfluorooctanoyl monoaza 15— crown—

BXRF FEHEGET a8 HRE1IH) 5
5 3.8g (W& 89 %)

N~ perfluorodecanoyl monoaza 15~crown-—

5 4.16g (lez 83 %)

olE9 EXRIHT FFEE Table 201 RN
2~T7—2. N—F 4 apFEold Exotx 18—cro-
wn—69] &R
2—6—2°] Fkol sl dojx N,N—di (trio-
xyethylene) perfluoroacyl amine 8 3 &< <4}
0. 007 mole Bt3ld NaOH/dioxane 5k TolA 2—17
—1 3% @—3 Hkoe 2 Gl

N~perfluorooctanoyl monocaza 18— crown-
3.4g (kE T74.5 %)

N-perfluorodecanoyl monoaza 18— crown-—

3.6g (ZE 69 %)

2—7—3. N—Rk#l %KM ExobA 21—cro-
wn—17

2—6—39] Ho x §HE N-(trioxyethylene)
—N- (tetraoxyeshylene) perfluoroacyl amine ¥
3M2 %44 0.007 mole®] & Hislo] benzene sulf-
onyl chloride /dioxane ¥ KOH/dioxane % & T
Arx 2-7—13 FTIAF HELE R o BR
o 2L ERaHE HES AUt

N- perfluorooctanoyl monoaza 21—crown—

7,3 1g (k& 63%)
N—perfluorodecanoy! monoaza 21 -—crown-
7, 3.3g (kezEs 58 %)

olgo] W@ TR KES Table 20 —&3}
o %R

2-8. REEERMS S8 B R WX

Z Pl 222 FHog AEE ethyl per-
fluoroalkanoate e} 2—32 HE#Eo =2 AKE pe-
rfluoroacyl amine 5ol 3] B 2 HES B
w3t 2—69 FHio s SKHE N,N—(dipolyoxy-
ethylene) perfluoroacyl amine i 6%} 2«17 9]

Htko 8 &m,E perfluoroacyl monoaza crown et-

her B 6 &l W3l F4 MES WES 47 9
st F A2vlE ¥, gre B A2vE a3y,



6 TREE.@EEK - FEN - BEX

TSN @ FAE FTHEEEELE 7/, FRE o
S BRI

2—8—1. TEI

2—5 2 2—-6°] 23] GRS BE (L&
2-T7°1A &RE A= LEPl At TRHH
& yamato MT—3 CHN Corder ¢l 238t 473
1= 3

2—8-2. & ARvIE ¥y

2—69 He=z 4RT N,N-di(polyoxyethyl-
ene) perfluoroacyl amine ¥ 6 @3 2—79 HEk
og ﬁ'&f{} perfluoroacﬂ monoaza crown ether
B 6ol sty o33 ol F aSvlE ¥y
E 8t &, AAFE 1cem, 2] 40cm<] colu-
mnoll silicagel (Wako 88 G—200)2 2]-$3 n-he-
xane—acetone (10:1, v/v)e] BEEBK S BHHO
£ st REEAZTL olv BEHHHS HEL 1ml/min.
A stz 15mid SEste WA MY O BE
3t o},

2—8—3. gke [ = ZvlE 19

& EHolM HEHED plate & E. Merck # DC-—
Alufolien Kiesel Gel 60F & 5X20cm= 3t f#
Astd o},
& RHS etherol ¥ 20 % BED BHI T,
2] EMES #ASt plate T 25 mmol 33
Al713L ether & # 10 55 vig o2 LHRANE
BB Y1 BEBHEE plated 22| X E F
S 21 #H 1 wESY HBAA REEARS R
BRI KRWAIAY. o2, REAEY AES gt B
HZ plateol BA %Al HAAIZIL plate FE7}F
10mm ZH7|=E 25CoA 130~140mm =o|7HA]
RSN T BEBFEEE Selued JFisol wet Eto
Acyclohexane (80 : 20, v/v) % Ethyl Acetate -
MeOH(92:8, v/v) & ¥ #¥° BAKKE FH
3}1 1L, perfluoroacyl monoaza crown {t& 4ol ol
A= Inoukuma el Hpo = BRBEBEEA] ethyl-
ene glycol @ n—hexane—acetone (20 :1, v/v)&
2+t BEA SEA

32 Dragendorff R#S FAIA KHSIA.

Dragendorff %82 #l:

bismuth subnitrate 8g & 259%%2 Zf 25m]
ol = A#EIA 9= Z&H 20g2 18.3% 1L

REmB2ek

AEEA B 5midl BAE#Z Yol BasuN &
o] UEhd diztA] & mated ¥ 95mse) s
BEE TEAUTL

2—8—4. KA R 2HEY |

2— 39 FHho=2 &KF ethyl perfluoroalkano-
ate §{ 283} 2—-49 HEkoR ARSI perfluoroa-
cyl amine { 28 9 2-7 ¥ 2-89 Hiowm
SRE b disld 2—-8-29 HEEo=E 4HiEs)
o 242 N,N-~(dipolyoxyethylene) perfluoroacyl
amine i 6 #iz} N-perfluoroacyl monoaza crown
ether 68 & 45 1282 t&4e] KAg =
HEH L Shimadzu IR-— 420 i*ﬁﬁ’i-ﬁ TRXEFHE
AP I HRE Table 4] 74zt #£R3 ulel
=

3. BBRER R EE

3—-1. Perfluoroalkyl Carboxy Acid2| oA
H 24t RfE

27 ke —@ HRE FERE AYsrlE
PR TAFH R KREEY Boial s U
o #EEFSS Fol Bol MAMEND Ae
%] &8l Be KARKSE(NaAlFe) 3 &4 (Ca-
F2) %0 Qlout BE TEM ARy BEE
WEAO(Caw (PO, F2)oll A BEEBER BIEME 4
I A

B RitkEme] BARAT HiE S B8y, (LB
S8 FESII Fikol i EFHERS, FEE,
AGEY A XKERN ETEND €22 Bl 4K
Bifs, BR, B, 394 2 fAEE4EN R #
BEN H@BHERLEm BRIt Hix AmEn
=2 - |
5| B¥F REEERAE BE REL e
“Asahi Glass Co. LTD”#2] “Surflon” $ o] 1
2o flolth o5 REBHM] SRl Bel FA
HiE A@EFRAESYWS alkane %2 KFE tiildl 3
2 Biad REH 6~ 108 Alole] ol&9} perfl-
uoroalkane &) carboxy B FH &9}l surfonic FE
7 K4l trifluoroacetic acid 7} 1922 4
Swurts ol 9Jsld HKE olal perfluoropropionic
acid ¢} perfluorobutyric acid 7} Haszeldine°l £l

—~54 —
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sl AREYD A.R Diesslin £ ERFRES
ZA 3] #¥Fe hydrocarbon acidseoll HHESI=
perfluoro acid & B3 I it AT HREHE
RE #4E3H.

-3t telomerization 0.2 B perfluoro lod-
ide L6 S BERBCE BEHESIY COOHZ #
#A1 7l & Hikol Hauptschein o] ojsle] BHREE]
Nor olZ-g FIASIH Re— 2=t s HER=E
4l Rp—carboxy Bo.2 W& < 3Urh

& RRdA = 4 SHEEAN esteribtdHS &
KE o3 amide 1t 3tH=H ol & perflﬁoroalkyl
acid 8] ester L&Y HFEFR FEEHER & Kl
AolM BEREF & EFHANER A3 perflu-
oro alkyl712] BAKE =¢o] H#3} 22 surfonic
ol ¥ M ester &
ol HKE HAS AT HFFHEWEA Hol ALSHT
ol2{ 3t ester b KIEL K= TP Bl Ut =

alcohol el #HFEAHA &2 {tatpHe] RES
22X At oz HEEE AME-3le E3] carboxylic
acid ¢}°] RS2 #H#pyel AL, anhydrous tri-
fluoroacetic acid ol ethyl alcohol 9] Ko =
82 % trifluoroacetic acid ¢ &< 8 #2 it#H E
43 A3 FW, POs 2o KSR 73% sodium
trifluoroacetic acid X H 90 %2} ethyl ester 1k
4ol oA o' EF R acyl halide & al-
cohol ¥ 2 RIEANA Bl A= Hik &ol'?
AT Hzo] £X] ¢,

F EBAME k#HRE&Do] Qo #BS K
B3 Donard 2] AR Aol wel ethyl & £RERE
AXA A3 EHinste ﬁi&iﬁﬁ}m £ ¥ diethyl
ether & 34~ 35ColAM E2=E 1 RKE ethyl al-
kohol & &, ethyl ester E&4%S BHAES H
13l ethyl ester E&HE QA F, 2— 29
Jitke 2 ethyl perfluorooctancate ¢+ ethyl perf-

=2 kxz SR

acid E+ carboxyl acid %

o)

——

.

luorodecanocate &

3—- 2. Perfluoroacyl Amine¥g2| S8k

2—39 FHkoeZ ARE perfluoroacyl amine
< BAKEE BASH] A% FHOE §RE ALes
N &R, EERd didE REHY HR7 o
o UX] 31 perfluoro ester & HEBEHE ethanol

- 55 —

BER FaFkEed IS ARGE 1)) 7

BETY E2REBH HRCepl disid BR7R] &
£&7F AL Pojt}, &l perfluoro carboxylic
acid & HBEHRZ 3o N-alkyl perfluoroalkane
amide ! FHEEHER Aol #T3ld Masayoshi.
Kita' o] @2 #4471 A

perfluoro carboxy acid & A A4l amidefte] K
2 Kimura'® o] perfluorooctanoic acid& the
ionyl chioride ¢ RISt acyl chloride 1£3}3
N, N—dimethylamino propylamine®2] K2 2 am-
ine amide FHFE ART H&k Fol AL WHER
o] 4R EMeE: perfluorosulfon 2] Bi{t4
S U Py olel KHEAIA ester amine & Q= A9
21 3L perfluoro methylester ¢ amino alcoholil2]
REo E N-—ethyl N-— ethanol — perfluoroacyl
amide 9] SRFk Fo] lorn EREFE LIS
Eﬂk{t%%‘% perfluoroacyl chloride ¢} ethylene
imine 3}2] KEE o2 1-perfluoroacyl aziridine &
ARe A &o] Ao}, melA perfluoroacyl amine
2 97 3l AE perfluoro gl AH =2 EH{t

& alcohol & KHEA|A ethyl ester & AA acyl
amine L &8-S Fik, B #HEE GEY ot
o] REEC.Z #BiEslE Kk carboxylicacid g es-
ter RES AX ammonia 2l RKEoZ A= H
% &o] A4,

T oS amide XIE <, N— perfluoroalkyl N
— alkyl ft&%e] B8l QlojA, alkyl e K¥E
Bt #mE 55 bpet mprt BHde HES X
oli Q= AXx HKZE d2AH o]z{dt SRl dF
AEBEZ Uk & BBAXT BAKES] BAE
213t perfluro acylamine &% 2—4 HEo=
AR3AD =6 ol RER Sl Eo7F= NHs gas
o] BEE S Agdd REAIA perfluprooct-
anoyl amine 3} perfluorodecanoyl amine &% -&

T2 WEE GRS

L gl l=

"

3-3. N, N-(Poloxyethyl'ene) Perfluoroacyl -
Amine¥52| &5k

¥ HimEEel RS

fluorocarbon o & u}

S RS ojAd] THE SHES KAATE B
2 madd
ol=o] FHHE B ion, B ion, I 1on{§5-—] ity d
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Ik == BE4S A7V A% ZESES R X
EolH.

perfluoroalkyl acid =+ sulfonic acid& &%
BugxE 71X 7] g JdE BERe] B
ol walN &rtel & avle] £BEe] B ion R
miEdEm=E € 4 Ut

gy ole}t e KB HE7L Bikikol 43 perf-
luoroalkyl el E# BE&T REFEERE EEBEY
KB#FAA =7l 43 Kraft Point 71 & @
ghol At -

&, n—CgF1750sNa, n—CsFi7SO3K 2] Kraft Po-
int & 2tz} 75CS} 80°Col &3, of T WA
dlX= micelleo] BEE3l Kf=A REEEA7L
3t ey olw perfluoroalkyl 9} #AE
Abololl B LA KRS alkylene #£E HA 3 Kraft
Point & ETAA KE#KS AMRES #mAd <
A,

g2ty BHMCE ReCOOH E+ RgSO;H &l
amine 22 MAKSME7] o E BHES FEWHTE
FAstY & FKEEE BAFLEN A7A &
%S 7t REESEES ARsHT A

olE M iond £EHEe] HRE a2la BEHE 1
&% perfluoroalkyl betaine 0.2 HiEs=™ 3k jon
tto 2% perfluoroalkyl {t&4°l ethylene oxide
o] Himipol Bol MAHIL AT

1930 & =99] C. Scholker $°] E5Esl poly-
oxyethylene glycol & KHEA|A ethylene oxide %
o] 3k iontt REEHME KT T BB B
ol whel FEHRftige] KEsEo] Al SRS

ol L& —BNoE EEKEKE Z1 s
BAKEA d7le] v B BEE A3 ethyl-
ene oxide & MMAIA AR o] KELS &K
BN, BEHARLEH] BEEACl w2t RES
By BE4Ee o7t el Fiond: RmEH
Foll A o]A] ethylene oxide Mt IR EES] F RS o} %
Zolz§ Zoloj, polyoxyethylene {L& 42l BE—
BREESLe] Auj A =3 AH o= gAKES] K
BEo k&3 olE unitd ZHE REEHEM
&l "EEd Aol

el HBEERZAM = long chain a— olefin &0}

Xer} 1 & secondary alcohol, oxoprimary alc-

R LB e

ohol F°] AME-HAT},

o] g EO°] WmKEL 2BKEKESS A
4% 4 ok, 48 EOVF #imhiol BEaFHmKE
S ste Aoy, oS BEE HEEOZ o]E1] po-
lyoxyethylationo] H+ Aol !®

o] RIEE2 SWEAKY TolA EOQ ring opening &
B anion©] ring carbon & H®sl EOELGTF
7} B9 aniono] &REE =¥ #ES] BRI Sy
13 B#d & iono] & BAMESTFI] ®HE B
EFimRES] == Sv2 RECSR Hof Ut

oluf olE RS £RE K iono MEEY #E
A =lv oo ESBERAAE ring opening K HE
o] #f78t & B#LKKEC] HolA polyoxyethylene
anion °] BKE2A HmKE] #ETHES Rl

B Wi TolAM e EOS HmMRKIEL B &iE Tl
Mol MY BESAs Zon, olvlx HEK B
= EO9 #Ae] KEM KESI= Aoz dHA
AT, ‘

oz gt el MBS Sy1 KELZA ring op-
ening KK ol = WEES HES T JUAT
AT AN A3 I gt e T ol
o}, ot Sy 1 KiES] #HEv Bkite] BB &F
dhe AoE REHH = Wik, B $ol metA st
eric effect, electronic effect &o] BERTZ A
Ztg o}, |

olg]gt EO¢ MmKIE {t&4hilXXx polyoxye-
thylene alkylamide & EEI EBE AA st
= Ao 2A alkanolamide &} polyoxyethylene alk-

‘ylamide 2] ¥ #¥7} d=ul EO°ifa EH=EA

£ ethanolamine, fatty acid, fatty acid amide &
o] FRAAEY.

18y} polyoxyethylene alkylamide oll &3 %
= e R ANz FHo|AN, o]F FolAXE N,
N-B#t4% & Ninol B T 4338 FvAd=H
ozt & 4 Utk

polyoxyethylene amide & 29 714 Hike
2 gRee]l Aok & —#m Bkl alkylamide
¢} EOZ%E A& HEFN mono X dialkanol
amide 255 d+= Zolol, =& dialkanolamidecll
(m+¥n)mole 2] EOE Al .24 Ninol B 1k
EWE ARY F Y3, o] A% & BHH

—56 —
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ethylene halohydrin o]} polyoxyethylene glycol
S RSN 9° LAWES ART HRHEE)
U,

3, Kimura'®$& - perfluorooctanoic acid &
monodiethanolamine F2] A RELE &% Ninol
B Fiont: REEHEAE §RT ¥ 29 Chako-
vskoy | glycol monochloride & 3l poly-
oxyethylene #& %3t 1 Kzl wel perfluor-
oalkyl amide°] EO#< =3ttt

oligoethylene glycol & monochlorination &h%l
di, =¥ KK oligoethylene glycol & E& 4ol
A71H o] Rew=FE Baywel £e7t ola e &
o] it} welr BF; - etherate & #FFETFolA] ethy-
lene chlorohydrin & Polyoxyethylation 3l olig-
oethylene glycol monochloride & &K3I9 4.

o] Ko 8 ethylene chlorohydrin ol fn3l= EO
o BS JAEGgeo 2 Byt tri 2 tetraethyl-
ene glycol monochloride & 9 & 4 ¢4t}

ZRFET B#RES alkylamide 2} oligoethyl-
ene glycol monochloride ] KESE sodium car-
bonate o] FHE Tl solvent §lo] 73l £ K&
2 de 4 Ak

melx 4 dEEEHC] ARE e BIRELS 333
AHEE S g & AR

OlE L&Y HEWMRPES dojAv] K@l
g v R=

3—4. Crown Ether¥s & RHEO] RSt FE

e kawel BN 42F st Hai
e R oA —ge 2 EFHREEFEA
O,N, S59 hetero HFE BREES] 7K1 A
ol BB ion& HWIRY T A= &HE 71X keHs
RiEs= 22z, ofF 7kt 714 8ol Was o
A AL BEFHAFRFEA BEE 732 e X
B polyether & crown etherzti ¥=21, OF
Fep —Boae N 2 SEFZ B#YE aza 2 thio
crown ether ¥o°] 0o},

L&Y crown ether &3 et —H L&Y
o] 8%ty RS Pedersenol 43+ Aol %k Lol
T olEFH BiBiol Y+t cyclic polyether ¥ 1937
4 Ziegler 0] hydroquinone & 2 5E] A 1 1956

BRR HEEE] T ARELIE) 9

¥ Sichent —Modrow %2 catecol 25 crown
compound 9} F{1% ABIR ether compound & &
K3tFth 1 ¥ Stewart ol 1957 4E9] ethylene
oxide & WABKRAANM Z,Ets 9] BFETA cyclic
tetramer, & 12—crown—4& 10 %9 kzkE= &
gl REhstu ok

metA oxyethylene 28 REHEMZ I EHREE
#eol ERFEE 7ol M BEES MEs
g PREREANA #iR polymerel F(4-& HEISH
= Aolt, oA —#gf ARFELZE Willia-
mson RS Bl £33t —@ke] ether, % amine,
thioether & el EXARES 9 fFHEE 71
Aba ol g3t ERSIE FHRoZ AKSIE HH
7F 2o, %3] g polymerd] £ M4 H
MoeZ: BEMRBE, “BE4SE 2 template KIE
&o| FMRAH

ethylene oxide ¢ cyclooligomerization & @3
o= EESN H 10KRE §TFE SHS] HREH
7} #h1FSliA Dale %2 i el dioxane Al
A B & RSt HERBEO °hd Hkoe® 15
—crown—>5, 18~ crown—6, 21 —crown—7%% K
B £ KkES SRsElAY.

o] EX template effectoll 3l Sxeo] ddort,
1972 5 Greene' ol {3}l o]a] 3 #40] HAY
A=, el K oAl FRigE BEREEY
3 B ion T} Atelo] MEER S #esixod, o
# 12l 379t &8 B ion e HEFEMC] eth-
lene oxide ¢ BLRHE ol F& KkES BE
st HEkdel EHEHAY T, FEELE BR po-
lyether 7} Cinguini'®%ol #3ld LiAIH. & &%
2 33l tosyl bk KEIN +32& BEE @t A
2 ARIN=Y MESE 4Ke mEskA sl A
3l oligoethylene glycol 288 —FEZ 2 K
HZ HIHS A& o AT

Z, FEES Bole polyoxyethylene glycol 3 B
{t tosyl & L EBE RA3% dioxane, digri-
me %9] d%A Bidol templateBHR7t 2 &8
£03% HRY BEBES HBmale BMEToSM 15
~crown—5 % 18—crown—6 &< A3, alkane
1,2 diol 2} ethylene oxide HffffgolAx® 22 %
poll tkste] 4LANE M, B AANEZ2E 40
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% BAE2) KFBE AU}

olE @ Hike] KM Fehol 2@ FTFMMH
&oll 3 nelt KEAA #—%35te] £41polyox-
yethylene kol 22l{b3dtr] & tosyl £E HA
33t Eegel £Bolel template HEES FESH
TR 2t RES 2R 71 3o}

T3 FHEE M3 Q= aza crown k& Ho)
ERES o]} FUTF KES #stA oligoethylene
-glycol dichloride 82 ditosylate &3} A 1 2} o}
uigle]l RES£o2 AL Aoz 7iUidn,

aztdteg k& ERAA = N-—(polyoxyethylene )
perfluoroacyl amine i 68@S AR3lY FFR T
gt RES RESE Y. = homogeneous polyoxy-
-ethylene perfluoroacyl amine -2 - dioxane Aol A
e@de] £BKEE{EY 777 Tol p—toluene sulfonyl
chloride 5+ benzene sulfonyl chloride 2 fE#

o] {eaPdlM =

BB E

wn ether §l 6 S ART 4 AUt

ol &} & RKEEANA Z}zte) ag]azle] dE templa-
tePHE 9 HEGRBES ZR3I 15-crown—5
sodium hydroxide & ERstg 2
18~crown—6# 21 —crown—7¢l {t&HINE=
&2 ion & o] Bk 2 potassium hydroxide &
ALY oFHS) GRHEE IFT FFAD
R ES RiEANTI7] A5t RESS Z42te) & T
27 S &3] ol BB AX ETFsigch

H RERS L4718 Bitwolyt Gl &%
Sl HES MET FHXRBSIA ko] e
E#mE =4 perfluoroacyl mono_é.za crown ether

Bl MR Lewes 68 48 5 ATk

3-5. REEEMM St 9 FERBEEFO O

3t £2 KEE N—perfluoroacy! monoaza cro- 2— 39 Ho =2 KT perfluoroacyl amineli

Table 1. AnalYtical Data of N-(Polyoxyethylene} Perfluoroacylamine
Calc. Elementary Analysi; | o
‘Comp. Formula M. W. Bp- Calc. Found
() C H N C H N
1’ CioHs F1sNO2 457 185~187 2570 .28 2.99 25.50 1.45 3.01
m’ CuH1F15NO, 545 181 30.27 252 252 30.50 357 240
4 Ci2HeF 1sNO; 557 197~198 2540 1.06 2.47 2520 1.30 250
W’ CisH1eH1sNO4 645 192 29.31 213 214 29.30 210 2.20
I CisH2:F 1sNOs 597 206~207 34,12 3.48 2 2] 34,10 3. 50 2. 10
il CaoH26F 15NO7 641 201 35.45 3.84 207 355 3.90 210
il CasHaoF1sNOs 685 209~210 36.62 416 1.94 3660 420 192
v CaoHzF 1:NOs 697  228~230 3274 3.00 190 3275 295 2.00
V' Cr2HasF1sNO 741  230~231 33.97 3.34 1.80 3400 3.30 1.85
VI CaeHaoF1sNOs 785  252~253 3508 3.65 1.70 3510 3.60 1.80
Compeunds :

I s N—(hydroxyethy!l) perfluoroctanoyl amine

N—(trioxyethylene) perfluorooctanoyl amine

N-(hyd roxyethyl ) perfluorodecanoyl amine

N—(trioxyethylene) perfluorodecanoyl amine

N—~(hydroxyethy! ) —N-(Tetraoxygenylene) perfluoroctanoyl amine
N, N—Di (trioxyethylene) perfluorooctanoyl amine
N—(trioxyethylene)—N—(tetraoxyethylene) perfluoroctanoyl amine
N--(Chydroxyethyl )—N—{(tetraoxyethylene) perfluorodeanoyl amine
N, N—Di(trioxyethylene) perfluorodecanoyl amine
N—{(trioxyethylene)—N—{(tetraoxyethylene) perfluorodecanoyl amine

w» & w L

[] - .

L ]

L

S<[REHASFE

L ) - e
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Table 2. Analytical Data of N-perfluoroacyl monoaza crown ether

H

| Calc. Elementary. Analisis
Comp. Formula M. W. Bp. Calcd Found
C H N C H N
Vi CisHaoFisNOs 615 224 35.12 3.25 2.28 35.10 3.20 2. 30
Vi C20HaeF1sNOg 659 233 36. 42 3.64 2.12 36.30 6.70 2. 10
KX Cao0H20F 15NOs 703 239~ 240 37,585 2.80 1.96 33. 80 2. 50 2. 10
X Ca0H20F 1sNOs 714 241 ~ 243 33.57 ) 2.80 1.96 33.80 2.50 2. 10
X CzaHasF1oNOs 759 248 3478 3.16 1.84 3500 3.00 2.00
Xi C24HasF1sNO4 803 268~269 358 3.49 1.74 36.00 3.5 1.85
Compounds :
VI ; N-—perfluorooctanoyl monoaza 15— crown—5
W ; N—perfluorooctanoyl monoaza 18-crown—é
K ; N—perfluorooctanoyl monoaza 21-crown—7
X ;3 N—perfluorodecanoyl monoaza 15— crown—35
X ; N—perfluorodecanoyl monoaza 18—crown—é
X ; N—perfluorodecanoyl monoaza 2}—crown—7
2%, 2—49 HEos 4K N—(polyoxyethyle- Table 3. Results of Thin Layer Chromatography of
ne) perfluoroacy] amine 8 28, 2—69 HEo N-(polyoxyethylene)-perfluoroakiane amide

} and N-perfluoroalkanoyl monoazacrowns
2 A N,N—di (polyoxyethylene) perfluoro- pert! ym

acyl amine 8 68 % 2-79 FHEkoe= GKS N Comp.
— perfluoroacyl monoaza crown ether 8 6ol o} A B C _ D

Re values X 100

3t TESW BRE Table 1,29 2} I 42 44
Table 1914 BEutel o] ERFIT] KR 2F I 40 46
BB S LT $XE GRSl tigt et I 38 48
e B azrEIdng Fatd RS RHUL V.4 49
azclEads e MEsl SESdt =8 R v, 54
@ ~METS ot RELRHS ERIATH a R .
3—5-1. gk [ A2viE Yy FH Vi 53 56
2—62 FEozZ HRT N,N-(polyoxyethylene) KX 50 47
perfluoroacyl amine 8§ 6 %3 2-~79 FHio= x 49 40
£ 3 N-—perfluoroacyl monoaza ether ¥ 6 &<l X 55 44
e RE AL 2-8—-19 Koz g2 B a=R I 57 50
o = 3% ° o —
%}iigjﬁ IE BR Rrals Table 30“‘ & plate ; E. Merck DC—Alufolien Keselgel 60
F(20 X 20cm)
ol &9 HRE Mo E Rol FAULEH Developer : A; EtoAc—cyclohexane (80 : 20,
o]X] ethyl acetate—MeCH(92:8, v/vI)RE EB v/v)
& 797} ethyl acetate—cyclohexane(80 : 20, v/ E’ gtgﬁZ;eMch:E]( 92:8,v/v)
v)%e A-LRY R, ghol QR—} A B dLer- D;’ n—IEIrexane—Yacetone(ZO: 10,
own L& 42 7-$= n—hexane—acetone (20 :1, v/v)



12 BAk- LK RN - BEX

Delection of Spot : Spray chromatography
with Dragendroff Reagent |
Condition : Temperature ; 25C
Relation humidity ; $0 - 60%
Compounds :
I1;N- (hydroxyethyl) -N- (tetraoxyethyl-
ene) perfluorooctanoyl amine S
II ; N, N-Di ( trioxyethylene) perfluorocta-
noyl amine -
Il ; N-(trioxyethylene)~-N-(tetraoxyeth- -
lene) perfluoroctanoy!l amine
IV ; N-(hydroxyethyl )-N-(tetraoxyethyl-
" ene) perfluorodecanoyl amine
V ; N,N-Di(trioxyethylene) perfluorodec-
anoyl amine
W ; N-(trioxyethylene) ~-N-(tetraoxyeth-
lene) perfluorodecanoyl amine
VI ; N-perfluorooctanoyl monoaza 15-cro-

wn-5
Vil ; N~perfluorooctanoyl monoaza 18-cro-
wn-6
X ; N-perfluorooctanoyl monoaza 21-cro-
wn-7 :
X; N -perfluorodecanoyl monoaza 15-cro-
wn-5
X ; N-perfluorodecanoyl monoaza 18-cro-
' wn-6
Xl ; N-perfluorodecanoyl monoaza 21-cro-
wn-7

v/v)RET ethylene glycol & Aif= B3 A
Ry el o a4,

mela] o] 23t HEkol SHKRAEBILEY] T R
ERH ko2 RS AFe Aoz A4dr.

3—5-2. HAE 2HEH | R

A BgeolAl &4KE perfluoroalkyl amide ¥ pe-
rfluoroalkyl ester & 49l (L&l disld 4
AR BRik~HEYe] GE Fig. 19 el .2
—4 2 2-59] FHigl wat a®slolm N—(polyo-
xythylene) perfluoroalkyl amide 6# 2 N-—per-
fluoroalkyl monoaza crown ether 6 ol -EH"E} %
WHES Table 4] FxEstot

olEo) tigt #HiE 22 EY S vl 7] B3}
(I), @), Il =5 1100~1300 Alejollr CF EA &
ol glovt {TklA BESINY carbonyl group
off 213t 1780 cm™'(VS)all A 2] muestEs+ 3300 ~

BEM LBk

Wawe "ntiin'be_r Cem™® X107%)
4.0 2.01.51.2 .o 0.8 0.7
| (1)

(1)

Transmittance (%)

(D

i | i1 [ i I 1 1

[ 4 1 1 4
34 56789 1011 12 13 14
Wave length(gm)

Infrared spectra of perfluorooctanioc acid
and perfluorooctanoyl derivatives(KBr disk)

Fig. 1.

I . perf luosooctanonc acid
1. ethylperf luorooctanoate
[fl. perfluorooctanoy! amine

3600cm™! Bl A2l hydroxyl group ol ojg JF

o7t (M, MM BE=A ol 3tdi (MlM=

OHY #F#&7l B&EA olldti estere] C=09]
stretching 2 1735 cm™! Bt ipollA] YElI ester
C=029] ##o] 1000~ 1300 cm 44} broad 3iA
JeEld S 8 4 uth

w3 {DollAl= 3400 cm™ MisgolAle] NHe| st-
retching vibration ¥ 1500~ 1600 cm™! Ale]2] NH
bending vibration®] Y}elUs] 2800 cm™ oA el C
— H##kol JelhA] &+ RS gRsigoh

oz} Table 494 B ulg}l o] NH.9 %k

W7} UEA oh] sBE melft K BRs 2

2t bEWe] ARIAUSE EIZT T AU
a@}a Table 49lA4 Ri=ule}l o] NH,9 #RiK

oo} OHel ®migw 7} Yelelx] o stE= 324k

KHEe] #HRE et {kawol 4RHAJASS HRE
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Table 4. Principle Infrared Characteristic Absorption

Bands of perfluoroalky) derivatives

Absorption Maxima(cmi™?)

Comp. OH
CON RN CoC

I V. br 1670(s) 1350(m) 1117(s)
I V. br 1670(s) 1350(m) 1123(s)
m V. br 1675(s) 1345(m) 1120(s)
N V. br  1675(s) 1348(m) 1132(s)
Vv V. br  1679(s) 1346(m) 1114(s)
i V. br 1678(s) 1346(m) 1114(s)
VI 1674(w) 1349(m) 1121(s)
Wi 1674(w) 1340(m) 1102(s)
X 1673(w) 1340(m) 1121(s)
X 1673(w) 1325(m) 1102(s)
Xt 1673(w) 1325(m) N125(s)
pi 1674(w) 1325(m) 1125(s)

Abbreviation : S, strong; m, moderate ; w,

weak : V. br, very broad

Compounds ;

I : N~(hydroxyethyl )—N—(tetraoxyethyl-
ene) perfluorooctanoyl amine

: N, N—Di (trioxyethylene) perfluoroocta-
noyl amine

: N—(trioxyethylene)—N—(trtraoxyethy-
lene) perfluorooctanoyl amine

: N—C(Chydroxyethyl )—N—(tetraoxyethyl-
ene) perfluorodecanoyl amine

: N, N-Di(trioxyethylene) perfluorodec-
anoyl amine

: N—(trioxyethylene)— N— (tetraoxyethy-
lene) perfluorodecanoy! amine

: N—perfluorooctanoyl monoaza 18—cro-
wn—15

: N—perfluorooctanoyl monoaza 18~cro-
wn—6é

: N—perfluorooctanoyl monoaza 21—cro-
wn—7

: N—perfluorodecanoyl monoaza
wn—3S

: N—perfluorodecanoyl monoaza
wn—6

: N—perfluorodecanoy! monoaza 2!-cro-
wn—7

15—cro-

18—cro-

BN X R B B2 o= < = BH H

BFER gk 98 HEREG1HR 13

A

4. %% m

Diifs

A frgelAl wEEUY 44 84, 104EL |HFK
28 AR 28E perfluoroacyl amine & 2zt
&3] NEFol polyoxyethylene & #AAlFA
6 ol BRLLEWS GR3IA olEL YAl aElL
N7l 6ol TEle- oiHlEM & 1289 (Lewe
FREI A7iM 42 BRE BEHshd o33 2,

1. 28&9 perfluoralkylcarboxy acid & off AH
24L3ld ethyl ester 2HE W&o o5 UR
Yoleole] Ko 2 perfluorooctanoyl amine ¥ pe-
rfluorodecanoyl amine € 2}z &®Kstdm, #{K
24 BE#¥Y oxyethylene o BE #E3t7] A3t
o] ethylene chlorohydrin 3} ethylene oxide £}e)
RESZ tri — ¥ tetraethylene glycol monochl-
oride & & K3I )

2. perfluoroacyl amines 3 oligoethylene gly-
col monochloride %-E] oxyethylene ¢} g7} 22}
5, 6, 782 N,N—di (polyoxyethylene) perfluor-
oacyl amine ¥ 6 9 BRI 0SS temp
late % L SERBLS EASY e RES
#ITAA 12l2] hetero EF 87y 42k 5, 6, 7 <]
N-— polyoxyethylene monoaza crown ether <l 6
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