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1. Ak FEsBRFTR

1.1 PBEFRBRUEBNSMLFPNZHE

R =

1.1.1 5|H

ZROBFIERNNE N HRE KIS B UANEFRE)NBIH P00, BAREKR
BMENTMETFL()FEFR, WMER 1953 4F Ingold C K B “Structure and Mechanism in Organic
Chemistry" — BRI RFE VA FE FHELLBEHANGE, BARNBREEN VS FHEE
BB TFEHEREHEL—NEEAE, YR, 8 d FFE (single electron transfer, SET B, ET)# i,
BHEEEE—&F, ErRE , BiE—FH—4, X 19 L8 Kolbe HBBARRET B LB BEHE
MABEFEAMFRIENFFUR N,N,N' N - UEEXNE & (TMPD) R E R HE F
H K Wurster 2 Z AR ERLTFHBIAFEZTLRNBFN . EMR Eberson L Fig K : Al
YHHELE-IFS5H.SABLS5RFI% CHRESEERXEMO AR EL B/ FE
B‘Jﬁ'ﬁ’?ﬂ‘g?ﬁ%ﬁ;mo 20 #42 60 £ Korblum, Bunnett, Russel, Kochi FAHEBK THESFHT H
BFEBRMERXHR, KIENAEELFRBHLARLER, W Marcus X TRB THBEIRL
B (Marcus R A,1992 E5 UR{LE 2B 1, PENFRIEE L), REE IR, TUATNA
FRBXWEERMTAPTS SR ENEAEREERNT N, BT LR, ALY A8 T
BRMEARE, k¥ A &REV B FHRBMEARMN B FRALE B LE,
EYBRTEBALYES, MANEFAANEH MXHEEBHNRENCTF BHNSR AR
B EYHRE EOSABA BEEAR KRN RMLE, EZERNEEFERS B
FHBRNEFEWXE, ERMNN, SEAEXERTHELERSIABCHIE, A REBTE
KRERS, KRR EHTRFEBRERENRRE, DB RYMERNRE,

HFEBREMEIABTIRAERT 20 Ha 70 £, th IE R B B A YL AL E 2R B 5T LR
EHEHEFHEPE. X, RERCEEERESF-RIBYERRET 40 REJLRAXRE
SR, mMES S0 ERMMLUKRFAARNEBFRBRMMARIREEARIZ—. EEXE
ZRELAIARRHEAFFASINRER NERAEBEIER RALTRERNBEHERIIRER
HRR?, X AREBEFHERMIIZEREHAELNBFHEBRNE—BR, DHRKH# P RRE

— i AE— P EFES T (RY) SRR E-TRAI 1B FELXEHAHMAHN

FH#(RY)  FPABFERY) . ENRE5ZARREET, RERAMEES AR, XHEH
BB FEMARFERLE,
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(RY) =——RY ——(RY)"

MEfBAR(ReDANEBES - AETFRE, A2 T (RD)  T—FER Re- M [, 4R G
B2 (RCH=CH,) &t , B 524 M ReCH,CH, -, ¥ A8 i1 & M Rel #BBUE &£ ™=
M. i Rel PR EABLTER(RD ", ERFEPH RSO H B, EHBAUEFERLSH
R REE D,

-1 RSO;H
Rel— e —(RgD)* »R} ————+RgSO;Rp

RIVEAEZTREFEFR2FBRARENITRNS, BB N EE—MRIFHBEFZE, R X
A EHEEER, KXEERMEROT,

1.1.2 ST S M5 %S MR 20 8 e R s R N

VrE 2R BS B E T UG M 51 & 2% s 30 BUH 5 42 R 5 42 6 i 8RR BL, #11, Cul?,
Znt31 Mgl! Fel” | Nit®], Pd(PPh; ), %7, Pt (PPh; ), 1'%, IrCO (H) (PPh; )51, RhCl(PPh; ), 11,
Agl¥lFn cdi®l, &RAMSES M AR RK 20% ~30% (BERS%) . & #% AN DG,DMF,
CH;CN,Aq,O, W F— R W ATEEN. RMBENZRD 100 CH%,6FEHN 6~16 h, =&
R,

M
Rpl+ RCH =CH, —>RzCH,CHIR + RgH

Rrl+RC=CH —NI"RFCH ==CIR + RgH
Rg=C.Fy, CFyy, CI(CF,),, CI(CF;)¢, CF;l
BEANERANIESREATAK, EHERNBTEBRL LR RERMNTE B R M
" EMRTHRRERBER—DHE B B EE, HAFN S RBRTE >y, FN &
H—A~ Rp- SRR N .
RFI+ e——"Rp' +1°

Rl
Ry + RCH=~CH, —RrCH, CHR —+RzCH,CHIR + Rg*

RENBELTIERE: ORI HEINIEME, ERFEFMRREM, QSET HHRA
B (p-DNB)M A B EEIER X E B (HQ) W AR RLFPMB KL ; & BHNHEEZ,
Bl Z AT BRARE I —FEEN ERSMIRSY. ©F H DAE K3 ik, 18 3| MU R ok
BAT A %7 (B BT3B clock B4 .

Rp
(Y ora—( )" —
(0] O
DAE
) Ryl \
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@FF ESR ERUB LA REAHENFE.

UERARMSBERIELBIENTI EREXE SET KN FH—IBR, KL, BHERE
BAEH KM,

1. Cu

ST LAZE 80~ 100C AL Z B 54 REMNAREN ., SEEMAARMER
(200C), kB EAE— iﬁ%\‘:ﬂﬁ:fir‘ﬁﬂﬁam,ﬂf%.ﬂﬁmttﬂiﬂigg(cpcw),#ﬂ&ﬁé
BFERTHEMER, MERARPER—-TABRAE =Y.

LA B9 T4 3% BH g A4 0 6 A AR 2 7E BF, F DMSO, DMF, Bt B , MeCN, HMPA 3 7]
LISCE ke itk . BRI ICF,(CF,;);Cl 89°F NMR ¥ B 5% M8 DN BELEXR &
M ASg= 85(sol) — Sp(neat) , ERMEBMEH R MM ESHERN DN AERKHXR., Bt
EARBERN DR R SRAMASEBREMBENREY R AMEH™YWRA L E/REEHA
BB ] 4k Re+ #1 ReCu BAEA o

CI(CF,),CH,CHICH,,

A
Cl(CF2)4I+Cu+ C6H11CH=CH2+C6H51 < B CI(CF ) CﬁH
274 5

RMAEREXN 110C, FARBR R RL 4 h, EREH . YRMFE/NY DN(DN <19, Adp
<6), REMMEYAERGER A);HERK DN(DN>31 &® ASE>9. S)BERPULUBE =Y
KHEGERB);EFE DN(19<DN<31,5 6< A8 <9.5)BAFUMEHMBEE=YWEHE.
FERBRHE, /NG DN BEAet AT LAk HQ 2 p — DNB Fifi il . FiA NS RUFEIEH LK
EERSHWRMIBEEANARTGAR, fln: %8 DN /MIERAN , ZBbE A LY
B, EPE Re; TZE DN KEBEAP, X —BFHEBRENSBIIT=EMN R R &
FHEEE R ReCu, i B DN KEEA A EERFHBE ReCu, I—KBREE, MAX—R
MBS ZE ICF,COR,ICF,PO(OEL),, EfI 5 MBRMANEBLIAEM ¢, a ~- ZHEERR
B SR R B0 7 O 8 , T EL YA RSO B — B BE 21,

2.7Zn

Rel 5BBRHRNM R ERGRMEL, EXHERE SO‘CﬁJﬁBﬁfﬁ‘[S] R, % T B be ok
P, AEEERAASEIENER T A SUBRFNEREBR MR =Y, KAAEE L BBITY
HCF,I 1 CF, =CF}'¢),

Z
CF,1, + CH, —CHR ——~ICF,CH,CHIR + HCF, 1+ CF, —CF;

BEMEREBENATATHEN. FBHARE L, W &7 4 KR HCF,I f CF, —
CF,.

3. Mglt!

7 DMF &, {b B Mg BRR AT A5 & Rel SBEMBBEHMB R, WA p - DNB &
AAN, R RN EEER, B HQ, (CH;),C(NO)(NO, ) T LM IR N, A&BKE,Y
Fi THF A% M, Rl SMBR MR T E¥ MBI, B8 20% & BHE &, W E R AT

¥ p» - DNBRIE,
. 3 .



DMF
RyCH,CHIR
Rl + RCH=CH, W@RFCHZCHIR + Ry’ CF—CF,

7E DMF AR EREE K RAN B3 T 8 d 2Ry, o KRR EE
BEKISF R IR AR . AT, W7 THF 1, REME=YH B & E 0= 8eH,

Bt (CH;);C(OH){CF,),Cl
66 %

CI(CF, )41+ CH, —CH(CH,),CH; + CH;COCHj GMOS.C——ng‘

SET . C)(CF,),CH,CHI(CH,),CH,
24%

—ASHERABEREN R 0 SET R LS FER B MIEBKER B RRRE R
A Ree REEBUBRERBHTRK., MAMHEN 8 dEMREMR AN &4, X ERK
& P SRR 0 A R 4R 3 OB G R — R R T B i LY LAY

4. Fe

WL TT LUAEAL Rl SR A0 IR BB, B RSB BMR=' . SERFR,&8AR
MBI %R CRL SERFHRENEN, T USIRKERETFREBNRM. 5REFHRERN
Bt 18 Bl i B ¥ — S E R A =,

Fe

50~ 60T
4~5h

CF,1, + CH; =—CHR ICF,CH,CHIR + HCF,1+ CF, —CF;

®
ICF,CH,CH;R

5. Pd

Ze L B B PA(PPhy), BET , MERRBETH M T 5 Rel B R E R MY
Bl PdCl,(PPhy), {28 PA(0) RRIFE A & 4, BRIEEREFMA K.CO; | EuNP), Af1E5E
it Pd(O)'—ﬁh%lﬁEE%ﬂB‘Jiﬂ:ﬂuﬁﬁiﬂiﬁﬂ!‘d%%ﬁl'—ﬁﬁﬁﬁﬁbumﬁfﬁ[”],ﬁﬁéﬁﬁilﬁﬁ—
R ES RO ERMEMARS Y, T4 YT LS &2 R, b5 8 3 E R R 2
Y R E LR B - EBREB C—C AN ™Y,

Rl + Pd(0)—RePdl % R CH,CHRPdI {ijj&mm’wm + Pl
F ’ F P = ReCH=CHR + HPdl

R ERMNOERA A, PHEE EuN FETRRABREYHER. 550, RePdl IR
s  BME 300C R4 @1, C,FsPdI(PPhy), SHRBREERBBAFXIRMRE. FEBHE, 4
RN ERBEET 70, AmEMA Rel ZAPH A2 5 PA(0)RA TFTEP £ RYR MR
TARR RePdl, L, RA YMBZ A KM Rel 5 Pd(PPhs), RIS BE 4 & 4B RePdl,

Rel+ Pd(0)—>Rg« + Pd* + 1" —RgPdl
l RCH ==CH,

RrCH,CHIR

5 Rpl AR ,CF, L, A 5421 Pd(PPhy), B PdCl,(PPhy), FF4ET KA, 42 AR SR 24k
<-4 -



)l I
5 CuZ8l,Pd(0) th AT{E{L U 2 5 Rel ROTE R KM o

1.1.3 BRERSI&EIHN—ERE

X — 0 R R A FT AR U F 31 &4k & P 347 : EN/HCO,H?Y | Me;SiOSiMe; /NaOMet2!! |
LiAIH®) 8 od AR 7123,

EAdABEFARE  FHFREFEN, BEZHE - 1THTFEREENEHE. BN
W FTREBEER T od BB F RCHNu!®!,

ReSO,F + RCH,0H 2 FeCh o 50,CH,R
FSOZ 2 20~30.C FSO3 2

RpSO;CH;R + Nu™ —— RCH,Nu+ RzSO;
R =CF;3,H(CF;),;Nu” = morpholine, CsHsNMe, p - MeOCsH,O, n ~ Pr,N

# RCH,Nu £ DMF F i NaH b3 v] 23] od I F, B R P INA Rel MUK Z T 80~
100C ik 6~9 h BPA MR = IR — IHBR =9 .

RCHNu + Rgl + R"CH=CH, —R’CHICH; Ry + R"CH —=CHR;j + R;H
1.1.4 £WEEMH Spnl B

1. 5T TR R
R [FF Feiring BR8P , BRI ZH: 2 FRER(1) 5FH _BREE F(2),7 60C KR 5~
10 h /5183 Spal =Y 3,4 I BRHAE F Bk 517,

XCF,C—C(CO;R), CH(CO,R),
XCF,CF, I+ “CH(CO;R), — { + XCF,CF,H+ |
CH(CO,R), CH(CO;R);
1 2 3 4 5
45% ~60% 30% ~45% 4%

_ /_\N— E
X—F,CI(CF)2.CI(CF2)4, 0\_/ S0, (CF;),0
R=CH3,EI
UX=CIHIFBEIIHNER, RANURIHK(~85%)F S kIR’ 6 £/,

CH(CO;R),
X=Cl&1I 6

¥R, T p - DNB 883R B 13X — R BL . BN AT RERR 4% R Spnl MIBLEHEATH .

XCF,CF;1+ “CH(CO;R), —CF, —CF, +5 +

XCF,CF,I1+ ~ CH(CO,R), —*XCF,CF, + I~ + CH(CO;R),
1 2 7 8
7+ 2—=XCF,CF,CH(CO,R);
09—



97 + 1—>XCF,CF,CH(CO;R), + 7+ [~
9
9 + 2——XCF,CF,C(CO,R); + CH,{CO,R),

_F‘
XCF,CF =C(CO,R),
10

XCF,CF,C(CO,R),

-F~
XCF,C=C(CO»R),

CH(CO,R),
3

3+2— ><CF2(]:f(:((:ozR)2 +CH,(CO,R),
C(CO,R),

10+2

7+ “H'—4
8+8—5
XE-THAN _REABTIZAMNBTFRBERIMWEXERX A ESE, BRERKE
BRI BB, XRENERNFME T HER F BBBE 10 FEN—4F 2 BRBE>Y,
2. HZBZ BT EE . BT AN i A B T 0 R R 2
A, Rel S BB BR . Z BN BRI 18 B B 7 AT LA 4 38 LB 2 i
3. Sk R R
LpKrEghih i) DMF % W5 ReX 78 10C TR AHBUNT , BR8] 4 - Bt Epkmk fn/- B 2

- Bk,
Rp
N N N
ReX + | — l | +RgH+ | I
[N/ [N/ KN/\RF
H H

Rg = CF3(CF,)3.CI{CF5);,CI{CF;),,Cl{CF,); X =1
£=CI(CF,),,Cl(CE,)¢; X =Br

BT 8RB LB B RER, p — DNB 1 HQ 5 883 4 30 6 5 1

4. TESF G ELBEAETE T S5 ik B 2

EM N - FEMBEE 165C T L5 2B EBUET RS ELR P, B R &G T g R
BEEAT. RTIEHESI LA — KA, EE=RedE ), RATRIX — 5K LT LA BE R 4 3

# 50% ~ 100 % By &R M E| R0,
Zn r.t.
Rl + l J /IL +R.H
DMSO, 15min
AL 100% g Re

50% ~60% 40% ~50%

WA — 25 R IR B 0SB (BE/R MK 25% ) T8 3] 55% ~81% M=),
1.1.5 *FESHATFHEBERK(PET) “

1. Rel 5EENEEEBESY
- 6 .



RITCH Rel SR EARBYEHEBIAY, IR MZL M7 100 om ™ LEFEZESLRIAY
N- I fES ,7£°F NMR # R.CFI B W BH AR H . RITKX A RCF,I F—CF,1
YF NMRE RyCF,] ZE R R FM DN HE M EHEX R, RIOIEERS BB BAES
24y .

TN /N
O HN-IKCE)I—~NH O I(CF;),; 1
NS N | :

MEZN(CHz)zNMez

m.p. 90~91TC m.p. 106.5C
,I (CFZ)G yI :I(CFZ)ZI
MQN(CHz)zNMEZ é_\/M
m.p. 103C m.p. 50~51TC

RATAM, TMPD BEAI 1,2 - “BUBZHER + R - 1,6 - _RERERGF FERRM
SRR BEL AN,

I1€CF,>,1 I€CF; D1
Me §/Me Me Me
N—< >—N N~< YN
s/ N s N
Me Me Me Me
1 12
m.p. 85~88C m.p. 65C

EHSMER BT T 11 A0 12 3R 0 BR, TR & U s,

hy
DMF TMPD + CFZ =-=CF2 + Iz

Dhy

Me;N NMe, +I(CF,)H
DMF q‘@7 @ *1(CR),

@H;0 (CFy)6H
L% TMPD #1 Ryl £ DMF #iR 4, RERA BRI BAKESY B IR L R ~RE 2

TR A=Y, Rt & UWES TMPD® #1558,

11

12

, NMe,
TMPD+ Ryl —— 200 +ReH
P DMF,65C ,4~8 h F
Rp
NMe,

Ry = CI(CF;)4,CHCF; )¢, CF3(CF,);5,CF;(CF;),

475 DMF 43 R F S Rel #47 K B0 3 49 2 M5 9 £ R E 87

NR'R? NR!R?
hv , K,COs
_— " Rr +
* Ryl 80T ,12~20h P+ ReH
X X

R!'=R?=X=H;R!'=R*= H,X=CL;R' = Me,R*= X = H;R! = R? = H,X = GgH,Cl - ;R' =R?=H,X =NO,

# p — DNB,: — Bu,NO =% HQ i A £k F& 7 =] 85 3 3 &4 & B o



Wt LA B SR, RATHEN L T,

NMe, NMe,
»--RFI o, +Rpe + 1
NMe, NMe,
BEEBESY
NMe;, NMe,
R ,
NMez F NMefF

RF .+ “H"—’RFH

2. SRFBESWH RN
Rel S mkus (pkns 03 m 1) i 156V 72 48 51 06 TF MR 51/ 70 4848 RE A SRS B AL =90 . S

hV,Nazmg
+Rpl ————— + RzH
DMF,60C ,4 h
N N R
H H F
80% ~90% <5%

3. CR,L, SR B LA YRR o) & A7)
45 CF, L, Mt Mg .1 — B 2EREHE (P5I0% Dkm R 2 — A ZEBkME 72 DMF 06 OB 7T 48 2140
B 69 =R HALP 4, 0 |

CF;
CF1+| ﬂ""l I +ﬂ ﬂ
21z - r
N 6h Ny CF N
H H 3 H

42% 2%

WS CRL MACRNATUAIHNN =R P EN,

R! NR), R O
Qhv 2
+ —
CF, 1, , D= , R0 R Al—J\ \
R R CF; R



REAEZERBTABRTLUE CFRX,(X=Br,CHRLERM, £ M « - CF,X BR8P,
RIVEX— RN RE CF,L,, RBLUETE DMF ' 70C BN 3 A 5 8 B 5 RL, T — 2 5% W &7
BERHFREATY. CRX(X=Br,CD5 CFL RUE#HHEFTHBEHR TROERAELR
N, AT 18 CF, L, AT A AT R o

4. 52 - SAZST O DR | WM I S AT

¥ Rel 5 2 - AR B RILFRY LA DMF % 8 BP 7718 B %4 5L 89 B - 2 A

BiLwEyts,
F NsH/DMF
X" “su X" "SRy

X=$,NH,0 _

HEEBNITTFTOCRERE : ~-BuNOFETELEN RS RURSHB TR, RN
RAERBESEEATDTUAERRERLTY . IEEAIFEHEFHERAEFRANRELS
Fet , ARBEREHELEE A,

5. ARBMESHEHFLSYH PET R

BRITFI A AR EE LT E RS R BEBREE (ReSO,CoFs) E N A RERMARAN X F 2T T
¥ESH ET A TNA b /BRI,

RpSO3CeFs + ArH > ArCFs
ArH =543, 5B, 52 ML g 26 | 05| g 6 i 2K

AR HTRMBRR, M CF] MEEEZWTRE 10~16 05, ARKF
B 7= R 8 B 4E 0 T RUE R K e fn /b & CoFH,

NR'R? " NR!R? NR!R?

Fs
hv
CFsl+ @ CH,CN dc‘\ +© +GFH

CsFs
el , HE R P51 Dk SRR M AT A RERML, TR

CsFs
CoFsI+ :N: CI: ZZN :N: N * :;
] GR
R R

R
R=H,Me 55% ~60% 15% ~20%

p~DNB,: ~BuNOE HQ B B M & X — KB, ERNMBEWF A CCL T LAE R
CsFsCl, X 2 GeFs  HFREMIERZ —o FMUT RpSO,CeFs BIR R, Bt &5 R Ol F 5 Ut B R B 2 3&
— PET HB#TR, R TR

PET *
PhNMe, + C¢Fs] — [Ph NMe; + CgFs* +17]



l

NN N~ >N~

é‘éj + 5% ) ‘<c.

6. CsFs1 5M1EH PET 5
RITER R, 5 CFs ] SHARBABNERAERE B RNHERL T ORRIERL, 7T L%
BIRFHEREBR 11 MRy,

h
CoFsI+ /\R —+C,FsCH,CHIR + C4FsH

O
R=n-CHs,n ~CsHyy,n ~CHiz, o » /\/0AC

ERPUEHT  GFIFASREFHRRRERMNM, H W CH, —CHCN, %4 %%ﬁﬁﬁi&
RRE T3 Bl A AR BREM 1:1 =Y.

w2 e e

X C¢Fs(o,p -) X
X=H,Me,Cl

HHE DAEFILIBE LB R AREMAE RN A kR ™Y, AMAEXE,HiL SET HE£
BEAERDE 1:1 MR, p —DNB,: ~-BuNO K HQ AT B ik b i . ZEXREBE
HTRNEFEREIHEHAEFAaEHEEHITH,

o O e [\ ]
o . @((jl/csn
o e =

N\
1.1.6 SUNSIZHNL2MREMASHEBERBEENNREER

GeFs
BRI, FARERATEREERSHBRARBEOMRRT AL 1988 FRME R LR
RS AR 4R (LTA) FI — | ALB AT LIS R — K BE, B BRI Ry 8 R,

LTA & PbO,
Rfl + RCH=—CH, ———RCH,CHIR

. 10



TR, RATH LTA AT CFL 5@ MR & FUR RN IR R 2 F 1, 7K [ &4+
T 5 R AT LA AR N T R XU A . B
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