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- or alternatively RAF and RBF may be united to form a divalent organic group stable to pyrolysis.
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i*B(litO)l~)tt.ffil.l~}i 5 0"-' 3 0 0 °C7J~~T~ 1...-- <,~~;: 1 0 0"-' 2 5 0 °CiJ~tzt~ 1...--1.1\0
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3 (: C-C ~j:, 1~fr.t 2 (: IR.J~(J) t (J) iJ~~t ~ CV\0

*~:RU (: C -C ~j: 7 !v;;d--!J F7' ;::.7]-/' (F -) iJ~~f~ C <, If,!j:~~7' /v7J !J ~~(J) 7

/'1~~SH~(J)7Jv7]-!J F7' ;::.;t/'iJ~~t~CV\o 7'JV7J !J ~~(J)7 /'1~~ ~ C -C~j:,

N a F, N a HF 2' KF, C s FiJ~et <, =-t1b(J) 5 i:J~~'~!(lYiiiiJ~bN a FiJ~

If,!j:~;:~f~ l,,1;\o

*~:RU (k ~ *- ~i' F -) :tJt] V\ -3 ~il, BZJ;t (J)jfkW ~~Jt] v\-3 *~~U ~j:~!kfr.t:5:-e dtJ

0-Ctet<, ~*U~~Jt]v\-ctetv"o Tt~;bi::>F-~(J)3it~:RU(J).m~j:1~it~(4) ~~

ML--C1-----5 0 O.:c/v%iJ~~f~L-<, 10-----1 0 O.:c/v%iJ~If,!j:~~~f~C<, t:.!?;b

~t 5 ----- 5 0 .:c/v%iJ~~f~ C"\o BZJitr.ffil~(J)r-~~~d:- 3 0 °CiJ~~f~ l" <, J:JN~j:~fr.t

(J)~,¢,f.~t~~d:1~-g-~ (4) (J)$,¢,f.(J)rl'l~(J)rliil.~iJ~~t~C <, - 2 0 °C 2 5 0 °CiJ~!Jt

~~~f~ l"" \0 =- (J) BZJ;t t ,mii'~~1i~tt~BZJ;t~fi:tJt]v \-C~}jlli;T -3 (J)iJ~~f~ l"v \0

1~%~ (1) ~j:, 1~il~ (4) (J):c..ATJv1ffiil(J):5t~~1XJit1:.Jft~r:p~;:-a~n-3o

~1:.pj(;~r:p~~~d:, :@1t(J)~'Ei\ 1~il~ (1) t:.r-~i31~il~ (6) t:.iJ~-a~t1-3o t~

tc: C, R CF ~d:l:~c (: [RJ C;i:'*:t~To

RCFCOF (6)

*5613J=J ~~:t3v \'""( ~j:, W*BZJit1:.pj(;~iJ~ b1~%~ ( 1 ) :t:5tliJl C -C1~-3 (J)iJ~~f~ l"v"0
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V\0 :S1Jft;J]¥~C: ~ -C ~j:, ~iI¥tiJ~tzf 'i ~V\0

~ ~~;:.'\ *5B~~;:'::F3v\-C~i, ~t)j(r,t~pj(;~iJ~~:S1Jt~k1~-fJ~(6) O)-1f~~tc

fJ:~1f~~ '\ r~cJim7 p ~ ;A ~;:.Jt.I v\Q,:. C: ~;:. J:: IJ '\ 1~"6-~ (2) O)Jt~~J1:1J¥tC:

TQO)iJ~~j-*L,v\o ~~*ft!1W:lli:1J¥~~:t'\ 1~"6-~ (6) ~;:'::F3~tQRCFiJ~~Jv7Jv;tp

11iffiii§5fIJ~~£(r~aReF 10) -r: lb Q1~"6-~ (6 a) ~;:.:t3v \-c~j-* ~<~:M!r-r: 2: Q0

FCOR
CFlO

(6a)

R
AF

OCFR
BF

CF2COF (1)

1m~"'!
RAFOCR

BF
=CF2 (2)

Tftbi::>, J:~1~"6-~ (5) c!::J:~E1~"6-tt1J (6 a) c:~~r,t~-li:"-CJ:~E1~"6-tt1J(3

a) C: L" ~t1~-fJ~ (3 a) ~?'bZ*§~-r:7 ~*1~ L- -cJ:~c1~"6-~ (4 a) c!:: L-, ~t

1~-fJ~ (4 a) O):c;A 7"JvMf-fr~:S~~ L,tcBnt~pj(;~iJ~ ~1~"6-~ (1) C: 1~"6-~ (6

a) ~;f¥}-c, ;f¥} ~h tc 1~"6-ljo/J (6 a) O)-tm* tc ~j:~1f~ ~, 1~"6-ljo/J (5) C: ~r,t ~

-li:" Q 1~f1~ (6 a) c!:: L, -C Jt.I v\Q ,:. c!:: ~;:. J:: Q1~"6-tt1J (1) O)~iW'E!1W:~h¥~-r: cl0 0 0

~~~;:., 1~%tt1J (1) ~j:~~~~~-c§!¥-JC:TQ1~-fr~(2) ~;:'~~TQo ;:,:.-r:,

1~-fJ~ (6 a) O)JJ-.f*f~uC: ~ -C~:t'\ r~c1~-frljo/JiJ~~Hf~hQo

CF 3 CF 2 CF 2 0CF (CF 3 ) COF,
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CF 3COF,

CF 3CF z COF,

CF 3CF zCF zOCF zCF zCOF,

C F 3C F z C F 2 °C F (C F 3) C F 2 °C F (C F 3) CO F 0

;t t;:, 1~~4&.J (5) O)JJ-fi.fs:ffu ~ L --C ~,±, TfD1~~4&.JiJ~~~j ~h 0 0

CHz=CHCHzO (CH z) 30H,

CH 3 (CH z) 20 (CH z) 30H,

CyCHzO (CH z) 30H,

CC 1 HzCC 1 H (CH z) 20 (CH 2) 30H,

1~~4&.J (5) ~ 1~~4&.J (6 a) ~ O))Xpt ~,±, ~t!l (£,(T, 1~fr.t 4 c!:: v\ 5 0 ) O);ff.

ftT~;:~:Mff L--c t J: v\iJ~, ~fr.t 4 O):lFff1:ET~;:~:MffT0 O)iJ~:a:ft5<jJ*O) J~iJ~ ~ ~t;t

Lv \0 ~t!l4 ~ fflv \ 0~~~;:~'i, -:;/l7 p p :J. ~ /', l7 p P */v),., 1--!J.I.':T/v7 :3:

/', ;t td'i r !J .:c. ':T/v} :3: /' ~ T 1-- :7 1:: F p 7:7 /' C: O)i~~~fr.tiJ~~t;t Lv \0 ~t!l
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o O)iJ~~t;t Lv\o
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a) iJ~~~;:/f*JE-c lb 0 ~iJ~;: ~'if~fflT -'5 0) iJ~ tf.f~::~t;t Lv \0 ;t t;:, H F 0) tffitJEtrlJ

~1~ffl Lttv\~iJ~;:~j:, H F ~~*jj.A~¥m~;:IRJ{f~1t--CB[pt*7H;:~Hl:IT -'5 O)iJ~

~t;t Lv\o } )vjJ !J~~ 7 ~1~4&.J~ fflv\0~iJO)::Ii:~'i1~iJ4&.J (6 a) ~;::X;j-L--C 1 "-'

1 0 f#-=E-)v C: T 0 O)iJ~~t;t Lv \0
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C 1, CF2=CH/f~0)7jv;t]:II.Tv/~JLCF2=CHCF3~0)7jv;t]:I7"]:I

to v /'~~t C F 3 C F 2 C F 2 C F 2 C H = C H 2~C F 3 C F 2 C F 2C F 2C F = C H

2~0)~~7~*P7~~~£0)~.~~4~120) (~~7~*p7~~M.I.

Tv/'lt CH 3°C (=0) C F 2 C F 2C F 20 C F =C F 2~0);iJJv~/'~lH:'

~~l=iJ§l§ft£~:1fT 0 t:';::jvI.~T Jv~Jt I.TV/', 7"]:I to V/', -1 y:iT v /'~

O);t v7 -1 /'~iJ~~~j Gh00
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({fu 1 - 3) {fu 1 - 1 0) N a 2 C 0 3 ~, 3¥:l0*-1L1.l1 6 0 .u m 0) cae 0 3 (2 8
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1Tv\, 4:pj(;!Io/J~@!/)( Lt~o C F 3 C F 2 C F 20 C F = C F 2 ~!IJ[$ 8 0 %--C1~t~o

({fu 1 - 5) {¥u 1 - 1 (7) N a 2 C 0 3 ~, lJZ:f:~;¥1.:'lt¥: 1 6 0 .u m (7) jJ:::; ;z.. l::"~ ;;( (2

8 0 g) ~L:~3!!~" fiKmrkH!illt1£' 3 2 0 °C~L:TQ :: ~ J2!-fH±{fu 1 - 1 <!:: lRJ#fHL:BZJt

1£'1Tv \, ~pj(;!Io/J1£'@]!IJ[ Lt~o C F 3 C F 2 C F 20 C F = C F 2 :a:!IJ[$ 7 0 %-c-1~tCo

[{JiJ 2 ] :m-@;-{2fs:O)!Mm{fu

fJiJ 1-1 O)jJ¥~-c-1~t~/F1i§fo1~-@;-!Io/J~fflv\-c,tf\fOO3¥6 - 340 7 1 9 'L:~E.O)

jJm~~~O)jJm-c-:m-@;-NJt1£'rr~ko T~b~, 1:kJ$31. 2L(7);z..T~V;z..~

NJtW~ ~Jm~ ~" 71< (4 7 0 g) , C F 2 C 1 C F 2 C H elF (2 9 2 g) , :J.

~ / -Iv (1 9 g) , {fu 1 - 1 (7)jJ¥t--C1~k C F 3 C F 2 C F 20 C F = C F 2 (3 5

g) , C F 2 = C F 2 (8 0 g) 1£'ttJbJvtco ¥!il~~ 5 0 °C~L:1*~ L-C, :m-@;-OO~irftTU

~ L -C'S/ (""/v7 /v;;tp -fT Y IV) ""/v;;t::t-~ P'O) 1 Jijt%""/v7/v;;tP.A...::t-Y/

~7~~ttJb::Jj., BZJt~ OO~ir ~ -ltko

Ntt If! , *rkHL: C F 2 = C F 2 ~~)\ L, BZttEEj] ~ 1 3. 5 X 9. 8 X 1 0 4 P

a ~L:{*~Lko :m-@;-OO~irjtU~:l::m-@;-J*ltiJ~~~~t-fE~L:f.tQ J: 5 ~L:~;ml¥J~L:ttJb::Jj." -@;­

~+--c 7 c c ttJblvtco 3. 2 a~r,"~~~L: 1 2 5 g 0) E3-E,~:m-@;-{*iJ~;z..:::;!J ~~~~ ~ ~

-C~G~ko::0)~m-@;-~~.~307t,~~mOOM~480t--C~~,340t
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[ffu 3] C F 3C F 2 C F 2 a C F (C F 3) C a a (C H 2) 3a C H 2 C H = C H

2 (f) !M3:EI19iJ

CH z=CHCH 20 (CH z) 30H (1 6 g) &77.A:::Q;:Jd't, ~*ji.A&/'\

f!J :/:~l~itttiJ~Gfit.:fLt;:o CF 3CF 2 CF 2 0CF (CF 3) COF (46. 5

g) &rkJtJiii& 2 6'"'-' 3 1 °C~;:*i?ttiJ~ G2 a~F,"~iJ~~t-ctjjiijr Lt;:o tjjiijr~7~, 1!i[tJiii

~ 2 a~rFl':jjtt.:f L, ~?4fnER~7l<*T l' !J 1) A7l< (5 0 m L) & I*Jtlffi. 1 5 °CfJ. r-c'1JD:t

k o 7l< (50mL), :;7oo*NA (135mL) ~~:t,~~L, :;7oo*NA

Jj ~:1f~)j~ L -c1~t;:0 ~ G~;::1ff~Jj ~7l< (5 0 m L) ~YJtWL, 1ifrE~y~t'-*V 1)

A -c'!jit~* LJ;:1&, 6 JlEJ L, *J3.?~~1~t;: 0

*J3.?~~::c./~*, v~~ ~r'*ta L, i'Xv\~~EE~JM'L -ct~~1~-g-~& 9 9 %(f)*lHll-e

-auJM'~~ 5 7. 4 g 1~t;:0

JM'5t(f)NMR.A-A.:;7 1';v&rJlUAEL, ±PX:5tiJ~t~~E1~-g-~-eitJ0 =- C: &1it~ Lt;:o

JM'5t(f)NMR.A-A.:;7 1';v

1 H - NMR (3 0 O. 4 MH z, r~~CDC 1 3' £$: TM S) a (p pm) :

1. 9 5 '"'-' 2. 0 3 (m, 2 H) , 3. 4 8 (t, J = 6. 0 Hz, 2 H) , 3.

9 4 (d t, J = 1. 5, 6. 0 Hz, 2 H) , 4. 4 2'"'-' 4. 5 5 (m, 2 H) ,

5. 1 6 (d, J = 1 O. 5 Hz, 1 H) , 5. 2 4 (d, J = 1 7. 1 Hz, 1

H) , 5. 8 0'"'-' 5. 9 3 (m, 1 H) 0

19 F - NMR (2 8 2. 7 MH z, fGfr.tC DC 1 3' £$ : C Fe 1 3) 0 (p p

m) : - 7 9. 9 (1 F) , - 8 1. 3 (3 F) , - 8 2. 2 (3 F) , - 8 6 .

6 (1 F) , - 1 29. 5 (2 F) , - 1 3 1. 5 (1 F) a

[{fU4] 7/'*f~1Xr,t~::J::0CF3CF2CFzOCF(CF 3) COO (CF 2 ) 3

a C F 2 C F 2 C F 3 (f) ~3:EI1¥U

1fu 3 -e1~t;: JM':5t(f) 1 9. 5 g ~ 1 ,. 1, 2 - l' !J ::7 ° ° l' !J 7 ;v;;J-o::c. ~:/ (fJ.

r, R - 1 1 3 C: V\ 5 a 2 5 0 g) ~::1~~~L, JM'5tri?~~1~tco -j], 5 0 0 m L
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0).:::. V7/v!l;t~ r:7 v~7"~;:, N a F (2 6. 1 g) :a:A:n, R -1 1 3 (3 2

4 g) :a:JJo;t-cm#G, -1 O°C~;:{%*DGtco ~*tJ.A:a:1a~r,,~~~j6lvtc1&,~

*jj'.A '"t" 2 0 %~;:3ffi"fR Gte 7 y *jj'.A :a: , tjffij$ 5. 6 6 L / h '"t" 1 a~r,,~~ ~ j67f,

[RJ Gt!rEj$:a:{lF:0 --C1!?z~Jb7ftt7J~ b, M~cii'5J'm~~:a:1 9. 4 a~r~~7J~~t-cB:A Gtco

~~'~;:, ~*jj'.A -C- 2 0 %~;:$~R Gte 7 y*jj'.A:a:, J:.~cO)mEj$:a:*'t~":)~~

j6Jj..tt7J~ b~/'-e/'o)R - 1 1 3 mi~ (0. 0 1 g /mL) :a:B:A G, ;t~ r:7 v

~/'O)l±l pf\}v:1':a:M2sb, EEJJ7J~ O. 1 2MP a ~;:tt0tc ~.:. 6-C-;t~}-:7 v~:1'

O)A p /,\/v:1':a:I3fJ'd)-c, 1 a~r,,~m#:a:~~t 93*1'F:a:1T0 k o

~ b ~;:, ~~3*1!P:a: - 1 0 °C7J~ b*r1iiUC~ '"t"MrJffi.-j- 9 r",~;: 4 @), -to)i&*rJffi. '"t" 5 @)

<~JlKGtco ':'O)F,,'~;:, ~/'-e/':a:f1~tO. 291 g, R-113:a:~~t45. 0

gffAGko -to)W,~*tJ.A:a:2~OO~~j6Jj..,&~m~~:a:T~/T~V3/

-C-I& ~ 1±l Gko 1~ Ghk*.El~-&:a:.::c./'\*, v~-7 '"t"1,tli1i G-c 19 F - NMR C'1:f.&~:a:JE

:tGte ~ .:. 6, !j)(~~i 6 9 %-C-db0 teo *.El~-&O)-tf~:a: ~ 0 --c1mlGEE~ii' G--C, ;ffi!l ~

htct~'Ilc1~~~:a:1~tco

1:.f.&~0)NMR .A "":7 }- /v

19F-NMR (376. OMHz, 7?j~CDC13' £~: CFC1 3) 0 (pp

m) : - 7 9. 9 (1 F) , - 8 2. 1 (6 F) , - 8 2. 3 (3 F) , - 8 3 .

9 (2F), -84.7 (2F), -86.9 (IF), -87.4 (2F), ­

1 2 9. 6 (2 F) , -1 30. 2 (2 F) , -1 30. 5 (2 F) , - 1 32.

2 (IF) °

[{:fU 5 ] C F 3C F z C F z 0 C F 2 C F 2 C 0 F 0)!lm1:fU

1:fu 4 '"t"1~tc C F 3 C F 2 C F 2 0 C F ( C F 3) COO (C F 2) 3 0 C F 2 C F 2 C

F 3 (J).::c..A T /v;m~:a:YTO)hrt;-C-5J'fg~ Gko -j-ftbi? C F 3 C F 2 C F 20 C F (C

F 3) COO (C F 2) 3 0 C F 2 C F 2 C F 3 (0. 8 g) :a: N a F;ffi* (0. 0 1 g)

~ *~;:77.A::r j:kj~;:ttj6Jj.., 1 2 0 °C-C-1 0 a~r,,~N# Gte o 77.A ~ ~;:~i, 2 O°C
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1;:l%!P LJdi¥jffi?13!P~1i:<~& ~ 1i~ttc.o 1 0 a~rl'l'lXJt1&, 7:7.A::Z {rl%!P L, O. 7

g (J)*J3.?~{r@JJ!:£ L, ~*J3.?~~;"G, C F a C F 2C F 20 C F 2C F 2 C 0 F :a:-J!:£$ 5 7 %

±)J)(;tIo/J(J) N M R A ~:7 r /v

19F-NMR (376. OMHz., ~~~CDC la' £:$: CFC l a)

(5 (p p m) : 2 4. 4 (1 F) , - 8 1. 9 (3 F) , - 8 4. 7 (2 F)

85.9 (2F), -121.7 (2F), -130.4 (2F)o

[19U 6 ] )lrm~m19U

1JU 5 ~1~tC.*J3.?~~;" G, C F a C F 2C F 20 C F (C F a) CO F ~1~tC.o =-:t1~ ffl

v\-C1JU3, 1JU4, :lOJ:LJ1JU5 ~1RJ;j~jH;:£~]t~1Tv\, CFaCF2CF20CF2CF2

CO F ~ C F a C F 2C F 20 C F (C F a) CO F ~1~tC.o

<~*J: (J)fljffl (J) j:jJ~Ig'~1: >

*36~~;: J:: :t1~-I, =-:t1~ ~i1pjG7J~ m.~ lb ":) tc.B-7 ~ ~\PF~flJ1~i3'tIo/J (2) ~,

*-Ittfl3"J~;:7FfljtthY!~i1)J)(;~ :t1-Cv \ tc.B-7 ~ ~7F:tiPlflJ1~i3'tIo/J (2) {r, 1~i3'tIo/J (1)

~;" GmIf£ip~~!I)($~~m~~Q o

~)j-Jlj~Bttt(J)JJR;f.f~lb Q1~i1t1o/J (1) 1±-1tl~h:AEFL~t"<" ~ kAEFW-£ \!!fX

1[ffitt1~'Ettlo/J~;"GW-£ 1;:'Et)J)(;~~ Q =- ~~;" G, f1/.< (J)1fJfm(J)1~'Et~ (1) {rA=F- L-C

%I/.< (J)mm(J)B-7 ~~7F:tiPlflJ1~i3'~ (2) ~~~m~~Qo

~tc., 1~'Et~ (1) {r1~'Et~ (3) {r7~~1~L-C~mt"Q~'EtI;::lOv\-C"1~'Et

tIo/J (3) (J)mm~I*:t" Q =- ~ ~;: J:: ":) -C, 7 ~ *1~a~(J)m~~;:~Jljn! :a:-j;~JJD ~ -tt"

~;"~,, 7 ~~1~lXtt~~J!:£$-e~Em~'2: Qo

~ G~;:" ~)j-Jlj~Bttte'1~'Et~ (1) ~ ~ t ~;:1:)J)(; L J Q1~'Et~ (6 a) ~" ~flj

ffl 1...- -C1~i3'~ (1) ~~mt"Q:/o -e A :a:-:l*ffl 1...-tL.~i3'~;:~±" Jtrm:1o~ A e'-2;-7

~~7Fj?lfIJ1~'Et~ (2) {r~m-e'2:Qo
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1. fA (1) -C*~:nQ11::;~~~~?1~~lXJt~itQ=- C: ~*1tC:TQ fA (2)

"C'*~~'1Q-@l7~*/Fj§flJ11::;~~0)~mh¥fto

R AF 0 C F R BF C F 2 C 0 F (1)

RAFOCRBF=CFz (2)

t:::.tiG, RAF , R BF : RAF~j:, ~5J\~~&Jt~=J::tJ~1I::;Gtd:v~11rffi1f:fj£, R BF

~d:~)t~~~JJt\~= J:: tJ ~11::; L,fd: v~ l1rffi1f~~ *.t:::. ~d: 7 'Y*JffFf"C' cI6 tJ, RAF C R B F

c ~j:~IPJ"C'~)t~~~JJt\~= J: tJ ~11::; Gtd: v~ 21rffi1f:fj~~~pj(; GTv~T:t J: v~o

2. R AF;6~-"Jv7 Jv;;d-o 11[ffij§ftl:1ffj.\t~"C'6b t?, R BF;6~-"Jv7 Jv;;d-P 11iffij§flJ:1ff~

~~t:.~:t7 y*)JjFf"C'6bQ~*rJi: 1 h~~Ct\(;O)~Mh¥to

3. Jt (1) -C* ~ :nQ11::;%~§o ~, ~*§"C' 5 0 "-' 4 0 0 °C ~:::JJD~T Q::. C: ~:: J: tJ AA

?1~~lXJt~1T 5~N*rl1 ~ t:.~:t 2 ~::~ftO)~m17¥fto

4. A (1) -C*~:nQ11::;%~~, jJ=jA, 7Jv7J !J~~O):liL ~td:t7Jv7J!J ±
Sl;~~$Hr3'E:l:. L-t:.~~lXJt~9=' ~imJ&J ~itQ::' C:~:: J: --:> --C~?1~~1X~~1T J ~N*rl

3 ~::~cftO)~M17¥fto

5. Jt (1) "C'*~:nQ11::;%~~, ERrMt7JJv~?A, ~t:.~:tERrMt/~!J ?A~3't;:l:j[L­

t:.~~lXJt$:9='~imJ&J~ itQ =- C: ~:: J: -::> -c~?1~~1X~~1T J ~N::;Krj 3 ~::~[,ttO)~m
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7. ~ (1) -c'*~:nQ1~ft~iJ~, r~ (3) -c'~~:hQ1~ft~:a:-?~t§-c'7y*1~

L--Cr~ (4) -c'~~:h~:>1tft~~L, fjz~c.-:.O)~ (4) -c'~~:nQ1t-E;-~0);r.A

T !v{ffi-g-~5J'fq~T QD7JtO)~AA~iJ~ G1~t;:{tft~--ccb Q~*JJi 1 ~ 6 O)v"f:hiJ~~c.

~cttO)~m7JY~o

RAHOCHR BH (CH z) zOCOR c (3)

RAFOCFR BF (CF z) zOCOR CF (4)

t;:t~l.h R AH, R BH: RAH~j:RAFclP.J-~tcJj::!ltc:i:.Q11iffi1ff~£-c'®":J--C, R A

Fc:!ltc:i:.Q 11iffi~~£C'® .Q±$j-@r0) R AH~j:7 'Y*1~~ nQ ;:. c ~:J:: ":J TR AF ~:tc:i:.Q

11iffi1f~£'C'® tJ, R BH~j:R BF clP.J-~t;:~j:~tc:i:.Q 11iffi1ff~£~t;:~d:7.K*JJj{T'C'®

":J T, R BF c:!ltc:i:.Q 11rffi1f~£'C'®Q~-@rO)R BH~j: 7 'Y *1t~ n.Q ;: c ~:J:: ":J --C R

BF~::tc:i:.Q 11iffi1ft~£'C'® tJ, R BHnt 7.K*JJj{T'C'®..'Q±$j-@rO)R BF~j:7 'Y*JJj{T'C'® tJ,

R AH C R BH~j:~/PJ'C' 21rffi1f~£~mpj(; L-LV~L:t J:: <, ~~ 2 {iffi1f:f!£~j:R AF c R B

Fnt~ /PJ 'C'mpj(; G t;: 21iffi1ff~£c IRJ - 'C' ® ":J L :t ~tc:i: ":J T It ~ L :t J:: <, ~tc:i:.Q 21rffi

1f~£C'®.Q±$J~0) R AH c R BHnt~IRJ'C'mJJX; L- t;: 21rffi1ff~£~j:, 7 'Y *1t~ n --C R

AF C R BF;Qt~/PJC'mJJX; L-t;: 2 {iffi1f~£t:tc:i:.Q£o

R C, RCF: [I§J-~tdj:.ftQ 11[ffi:1f~~-c'cb':)--C, .ftQ~'5'-o)RcF~j:RciJ~7

R AF R BF . J::§;::J L S l"lfn±'\ • I:lu c.. JPJ VH~.f\~O

8. R C C: R C F iJ~, ""'!V 7 !v;t P 1 {illi~§flJ~~£ --C cb Q~*J.I 7 ~c.~ctt0)'2;- 7 '/~

/f~§fIJ1t'5'-~0)~Xff7J¥~o
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~*7N*M £,~N7N~P ($~?PP7N*M £, *k~~N7N~P

(ifB)j-? P P (.:c.~TIv't1~~J*-=r~:ff7IV*}v) ) £-rdtJ0~*:rJ: 7 ~;:~jjtto)~

m.:771!o

1 o. ?11(*§-r0)7v~1~iJ~, 1~-@-~ (3) ~~}v7Iv~p1~T0B();t-rdtJ~,R AF

iJ~~lv7}v~P 1 {[ffi:flpnr:rffr~£-CdtJ ~, R BFiJ~~}v7}v~P 1 {iffi:flEr¥O:ff~£* k~:t

7 V~J*-=r-rdtJ ~, R cFiJ~~}v7}V~P 1 {iffi:fl~fo:ff~£-rdtJ0~*JI 7 ~ 90)1;\--9

:h iJ:.~;:~jjtt0)~mh1to

1 1. R C<!:: R CFiJ~IPJ-~mO) 1 {jffi:ff¥~£-CdtJ0~*JI 7 ~ 1 0 o)1;\-r:hiJ:.~;:~jjikIG

0)~mh1!o

1 2. J:t (3) -r* 2;:h 01~-Ei~ If! 0) 7 V ~-a:ff;'iJ~ 3 0 ~ 8 0 1(:1,:%-C dtJ 0 ~*

Jl7 ~ 1 1 0)1; \-r:hiJ:'~;:~jjttO)~mh¥'to

1 3. 5:t (3) -r* 2;:h01~-@-~0))j--=r;'iJ~ 2 0 0 ~ 1 0 0 0 -CdtJ 0~W*JJ: 7 ~ 1

20)1; \f:hiJ:.~;:~jjttO)~mj]1to

1 4. -r5:t (5) -r* 2;:h 01~-@-~ <!:: r5:t (6 a) -r* 2;:h 01~-@-~~B();t 2; itT

r~ (3 a) -C*2;:h0{~-@-~<!::L, ~~~ (3 a) -r*~:h01~-@-~~?11(*§$-r7

v~1~LTrJ:t (4 a) -r*2;:h01~-Ei~<!::L, ~~~ (4 a) -C*2;:h01~-@-~0)

.:c..A T }vJffl-Ei~:51~ljI LTrA (1) -r* 2; :h01~iJ~~1~T, ~~J:t (1) -C* 2; :h

01~-@-~~~)j-~~RJ;t2;it0=- <!:: ~%'1~<!::T0 rA (2) -r*~:h0-a7V*7F:fl~

fo1~-Ei~0)~mh1to

RAHOCHR BH (CH 2) 20H (5)
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FCOR CF10 (6 a)

RAHOCHR BH (CH z) zOCOR CF10 (3 a)

RAFOCFR BF (CF z) zOCOR CF10 (4 a)

RAFOCFRBFCF2COF (1)

RAFOCRBF=CFz (2)

t:::.tilh RAF~ R BF : RAF~~L ~7J'~~&:pt\~:J:~~1tGtJ:l;~11rffi*.ff!~~ R BF

~i1~7J'~~&:pt\~: J: ~ ~1tG tJ: v~ l1rffi*.ff!~ ~ kJd: 7 'Y *J*-T--e 65 ~, R AF C: R BF

C: ~i~IPJ-e~7t~¥&:pt\~:J: ~ ~1t GtJ: l;~ 21rffi:fff~~~%JJX;G Tl;~T:t J: l;~o

R AH, R BH : R AH~'iR AF ~ IRJ-~ td'i~1~ Q 1 {iffiff~£"C'l!t>"0 '""(, R AF ~ ~f~

Q 1 {iffiff~£"C' l!t> Q ~-a-(J) R AH ~'i 7 v *1t ~ tL Q =- ~ ~c. J: "0 '""( R AF~c. f~ Q 1 {iffi:ff

~;§£"C'l!t> ~, R BH~'iR BF~ IRJ-~ td:t.f~ Q 1 {iffiff~;§£~ td'i7.K*m:.:r"C'l!t> "0 '""(,

R BF ~ ~ft Q 1 {iffifft~£"C' l!t> Q~%O) R BHt'i7 v*1t ~ tLQ =- ~ ~c. J:"0 '""( R BF ~c.

f~ Q 1 {iffifft~£"C' l!t> ~, R BH7J~ 7.K*)Jj(.:r "C' l!t> Q ~-a-0) R BF~:t 7 v *)Jj(.:r "C' l!t> ~, R

AH ~ R BH~:t::!tIRJ"C' 2 {iffi~~;§£~*pjG L '""(],;\'""( t J: <, ~* 21rffi:ff~£~'iR AF ~ R BF

7J~ # IRJ"C'*JJJG L t::.. 2 {iffiff~;§£ ~ IRJ-"C' ;b "0 '""( bA f~ "0 '""(],; \ '""( b J: <, A f~ Q 2 {iffiff

~;§£"C'l!t> Q ~-a-O) R AH ~ R BH73~#1RJ "C'*PX; Ltc 2 {iffifft~£~'i, 7 v *1t ~ tL '""( R A

F~ R BF7J~#1RJ "C'*JJJG L 1::.. 2 {iffiff~~Hc. f~ Q £0

ReF 10 : ~/v7 /v;t P 1 {iffij§;fDfft~;§£o

1 5. ~ (5) "C'*: ~tLQ{~-a-~~RJt 6-ttQ~ (6 a) "C'*~tLQ{~ir~73~, ~

(4 a) "C'*~tLQ1tir~0).:r:AT!vff.8ir~5Jf§~1XJ;t1:JJJG~73~f:J1~t::..}~W(6 a)

"C'*~tLQ1~ir~"C'l!t>Q~~*:CJI1 4 ~c.~ctto)~~}]¥~o

16. ~ (4 a) "C'*~~1JQ1~%~0).:r:.ATJvfffiirO)5Jf§~1XJ;t0)1:pJ(;~"C'cbQ3t(1)

"C'* ~ ~1JQ1~ir~~:c\; (6 a) "C'* ~ ;h,Q1~irt!W<!:: 73~IRJ-t#~0)1~ir~"C'cb Q ~~*
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1 7. ~N*Jj 1 4 ~ 1 6 O)v\T;h,7J~~;:~Bt\G0)~m}j¥:t-c"1~tC:2;"7 v*/Fi?Jfp1~k~

( 2) 0) 1 fj£J,l:" 'i tcJ±~1t<-2;7 v */Fi?Jfp1~k~ (2) 0) 1 fj£J,l: ~ ::;h, ~:#::m

k~~~~0).ktt••~0)1fj~l:~~.k~~6~~~~.~~6-2;7V••

k{*O)~m}j¥:to
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