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~ I St-FN ~m:i'i~e.t;l:r Q r, r' , r" t;:MT~EE1J(7)~~ 

1E1J ( kg / em2) r' r" 

I 0.060 1.00 2.0 
2000 0.057 0.94 1.7 
3000 0.053 0.87 1.3 
4000 0.050 0.80 1.0 

ti: L~Jt,~ f!f ~'f:- / ""' -: 50.00, AIBN : 0.03, 7 -t! ~ ;/: 
99 .97wt%, 60°C. 
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llU;r,~f!j: ~'f:- / "" -: 50.00, AIBN: 0.03, 7 -t! ~ ;/: 
49 .97 wt% 

0 : r =kststst/kststStFN 

.: " =kFNStStFNStSt/kFNStStFNStFN 

X : r" = kFNStFNStSt! kFNStFNStFN 

~ 3 FN c St (7)~1I!i'ile.t;\:r~ r,r',r" (7) EE1J te~~w.: ft. 

-j IcjUi) G:(1, t.: 0 

L1V~tStSt- L1V~tStFN= I em3/ mol 

L1 ViNStFNStSt - L1 ViNStStFNStFN = 2 em3/mol 

Ll V#NStFNStSt - Ll V#NStFNStFN = 5 em3/ mol 

Nicholson C Norrish leJ::"?'"(*It>G:(1,'"(v'o St rV1:-E1:l5(Jc.: 

rVi5tt-ft#:fJl 

LlV~ =LlV:tstst = -II. 5em3/ moI3) 

~mv'o c 

LlVitstFN= - 12 .5em3/mol 

L1 ViNStStFNStSt = Ll V#NStFNStSt = Ll V:tStS t 

cToc 
LlV:NStStFNStFN = -13 .5ems/ mol 

LlV:NStFNStFN = -16.5 em3/ mol 

J;J,J:rV*Ii!ilb'J> G ;f, ~ ? - 7 :;/ 7J )vrV penultimate 'f:- / 7 - !)! 

3) A. E. Nicholson, R. G. W. Norrish, Discuss. Faraday 

Soc ., 22, 97 (1956). 
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1s!J;: FN ~~"?~rVle FN iJ;f11JQT 0 & JZ. I";): , fthrV1:-E1:&JZ.le 

< G""'"(I.f1JrV~~~j;:~ < 3 Ito 1:. c , Jfl""C~ FN-St-FN-St 

*;)IfiHe FN iJ;f11JQT 0 :J:!<1[1l" & JZ. I";): ~ "? C ~ .:t:-rVli'e~iJ;j;: ~ v' 

( ill V#NStFNStFN I > I Ll V:NStStFNStFN I > ILl V;NStFNStSt I ) 

c;lt.:Z Gft,o 0 

3 1,1- ~?:r.=J".J:Tv/cO);j:tm:~ 

3 . 1 ~ ~ 

3 . 1.1 ~ *4 
1, 1- :;/ 7 "''=')vx-7"v/(DPE): 7Pk-,,/-t!'/ C llitmt X-7" 

)v1.I'G.g-nt1..- , iIlXl.f~1'll (164°C/34rnrnHg) 1..-t.:4)0 

CeH5Br ----> (CeH5) 2CCHS 

g ~~3~~eC ,H s OH 
3) H , O, l\TH,Cl 

--> (CeH5) zC=CH 2 
H ,SO, 

7- 1-7 t: ~ P 7 7/ (THF) : 7.1<~f t 7J ~ ? k rV fHer""C ~JF,f 

Pa~l~iJiE U::rVt.tfi1'll 1..-t.:o 

l~~ft-"/'/., )v(BPO): mllliipoo~? P p*)vkfe~W~1..-, ;I 

~ / - )vJfl-C·W*Ii.l'1J 1..-t.:o 

x-~ / - )v : mllliiooo~m1'll1..-t.:o 

3.1.2 ~~1J;t: ~ 'f:- / ? - 5,56 mol, THF 1.23 mol, BPO 

0.0021 mol rV~rV~ &JZ.lft1l"1WJ c 1..-, &JZ.Ilffi.if! 90°C, &1Z1.f 

1J1jj(~ 5000kg / em2 -C·~~~rr tJ:"?t.:o &JZ.1WJI";):j;::Iil:rVx-7 / 

- )vJfl ~;:J:lt)... VC ;:J;f, Q ? - ~ l.t~~"lt, P )Jlj, lt~~ffit 1..

t.:o ;:J;f, Q ? - rV~~:7C~~;fff" WL6> G FN iJ; ;:J ;f, Q ? - JflIC ~ 

~ft,o~.g-~*It> , .1l"$, :J:!<a1l"~if!~*It>t.:o~t.:;:J;f,Q? 

- rV~~.~ 7-t!I-/M.rV~~J:~~KJ:: "?'"(* It> t.:o 

3.2 tsJiJU:~~ 

I, 2- tif#!x- 7" v /1";): 7:;/ 7J )V~t~ ""CI";): -;-~Ie !)!59tlli:1l"ttl";):tJ: 

1,,'0 c < I;: FN I";): St c:J:!<a1l"~-ttt.:~.g-""C~ penultimate ~ 

* c Vcm1l"\eJftmT 0 rV""C!)!59Cli.g- UJ:v' 1:. c mJl GiJ> c.'~,b 
:(1,~0 -15, DPE I";): Newitt G5)iJ; 1200C, 5000kg/em2 cv' 

3 ~u:: L- v,&rc.:~1tf""C , 1..-iJ>~-E1:JF,fra90)&rc.:leJ:: ~ bTiJ> Ie =:1. 
#::a::~'"( v' ~ rVlj.""C 7 :;/ 7J )v~f~ -C'I";): FoJ~lc !)!59!.ill.1l"ttI";): tJ: v' 
~rVcm.~ft,oo 1..-~1..-~#G.~GrV~~.#""C~j;:.rV 

BPO rV~m lC.l~ 'J iJ>tJ: 'J EE/J7.I;ill;v,tJ»1l"""C'b bi"i,p\C:J:!<:ID:1l" 1..

~oc8b:(1,o.~# •• ~ft" J::~~l.frV.mKJ::"?'"(~$~ 

:i\1l1JQ~-tto 1:. ciJ;""C~t.:t.:It>:fi=frVilW1J$a"J~J!:a::l~o 1:. ciJ;""C 

~t.:o 

~ ~ leJl!!""7:: ~ 3 t,r.. tbc,lj.& JZ..1tf""C , 900C, ",100 kg / em2 

rV1JQI.fTle&JZ.lft1l"1WJ~ 67 JF,fra'~rm1..- , 0.4% rV~*""C ;:J;f,Q 

? - :a::l~t.:o -15, FoJ t.::{±j6lj..i!f""C 90°C, 3000",5000 kg /em2 

rV~I.fT""CI";):~~ le ;:J ;f, ~ 7 - ;?;1:~ 1..- 7::0 :J ;f, Q ? - rV IR A 

~? l- )v~~ 4 Ie~To 2240em- 1 f1i1i:I;::/7/~rV~3i.v'IJ.ll~ , 

1700em - 1 le7J)v ;jf.=.)V~0)1J.ll~ , 1603,759, 700em- t 1;: 7z 

'=')V~O)IJ.ll~lI.iJ;lj.Gft,o o 2240em- 1 rV:/7 /£rVlJ.ll~I";)::/7 / 

£i~I!tO)j;: &"Hl\)jq:a::ffl,,'-c ~ ~ c ~ U,~ v'lJ.ll~tJ:rV""c , ;:J ;f, 

Q ? - JflrV FN I";): > C=C< ~fr 1..- '"(:J:!<a1l" 1..- '"(v' 0 c;lt.:Z G 

ft,o 0 1 700em -t rV 7J )v;t·.=. )V£rVj;: ~ v'lJ.lll\ll.f";):*~iMrV-" / '/., 

4) "Organic Synthesis " , ColI. Vol, I, p. 226(1956), 
5) R. H. Sapiro, R. P. Linstead, D. M. Newitt, J . Chern. 

Soc., 1937, 1784, 
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100 r---------------------------------, 

3200 2400 1900 1700 1500 1300 llOO 900 700 

lit ~ (em-I) 

&rc;~ ftf FN: 0 .0568, DPE: 0 .0568, 
THF: 0 .0123, BPO : 0.0021 mol , 90°C, 
3000 kg / em2 

~ 4 FN-DPE ::I ,r. ~ -q - ~ IR :7. ~ ~ r Iv 

;v :;t;f ~!\iIC J: ~ ~ (7) c;lt;t ;;h,~ i.1; , lii\~I:j:t(7)~!!ti.1;/j, ~ v'JIi 

f;'1:~ ;: (7)~Jl:ll.i.1;5~ <: ~:b;h,~ ev'? !J~~;ltltT ~ c :J ,f_ ~ 7 

- (7)?)_T:llH.l:<b,* IJ *~ <: t.n''1:<b~? ° 1603, 759, 7ooem- 1 

(7)~Jl:ll.~'.l: DPE c BPO (7) 7", ==- )v£IC J: ~ ~ (7)'1: <b ~ ° 

~ 5 IC :J ,f_ ~ 7 - I:j:t (7) N ~:fl:liC?)_T:1ll: c (7)~%~jf_L_~0 ;: 

(7):tt:1tf;*~Hii~'1: ;: (7)~i.1>;~t:'0IC&rc;~;i:\~Tlf'jT ~;: c 

1'.l:'1:~t,n'iI; , i'i!iJ£T(7)&rc;'1:~'.l: BPO i.1>;(7).=W1t;m~(7)ili!Jl:1 

iI;1'Pl!lIj~;h,~ U :, j;; J: v:rn~ c VGl!jJj~jfJL_~Tv ' THF ~ 

fflv'~;: c.tJ:. c~;ltLtL-, ~'* '1:lc?)_Tfi'4~~ 

Ph-CO-(-CH2-6~~: -CH-) - H 
II I I 

o Ph CN n 

clU!5E L_ ~Jlii'l(7) :J ,f_ ~ 7 - I:j:t (7) N ~:fljJ:(7)~{t; c ?)_T:m:(7)~% 

~ ~~9~ '1:jf_ L_ ~ ° ~ iI> ; aA ; iI> tJ:. J: ? IC 3000 iI>; 5000 kg/ em 2 

,*'1:(7)&rc;J£jJ(7)t~:lJnlcJ: '?L ?)_TJl:I'.l: 600 i.1>; 1300 ,*'1:t~ 

:lJo L_ t.: o 

, ~~~(7)*5E~~;*;tL~*&rc; •• ~~RT~(7)~DPE 

O)~**j)ffilil;' FN 'E- /7 - c. &rc;T~Jliil"'1:<b0? ° L_~iI;'? L 

___ 10.0 

~ 

Z 
Q 
-a-
t 
l' 

1< 
n 

9.0 

8.0 

7.0 

400 600 800 1000 1200 1400 1600 

7r · T 

0 : tt l6 ;lj. 'E- / -q - m~-:iE (FN : DPE ~ 'E- IHI: I : I)"t' 
EE 1J ~~H. t:{,~ . tLtp;mlXEE1J 3000,3500,4000, 
5000 kg/ em2 

. : ff 1J-:iE (5000 kg / em2) "t' tt l6 ;lj.-'E' / -q - milt ~~;t t: 
{, ~ . tLiI> ;l!lX FN 7r$ 0.27, 0 .36, 0 .58, 0.73 

~ 5 FN c. DPE c.~;ttlltil"IC~I:TQ::I,r.~~ - $ ~ 

N c. 7rTit c. ~ 001* (90°C) 

807 

FN (7):flT ~ penultimate ~*~~J.t L_ tJ: It;h,litJ:; tJ:.v,o J£. 

jJ IC J: ~?)_T:li(7)~:lJO ~-~(7) ' ~ ~ )vlli'lICj;;v' L ~ J: <: %l; 
;h,~.~'1:<b~~ , ~ 5 K~;h~J: ? ~J£jJ K J: ~ :J ,f_ ~7 -

I:j:t (7) N ~:fl:li(7) t~:lJPi»;*;t L ~ , penultimate ~*IC~T~J£ 

jJ (7)~W~~,*;h,L c <: In''0 1.:. ~ L_ ",*6*iI;~:b;h,Lv'~ ~ (7) 

c ,~,:b;h,~o 

'E- /7 - (7) '1:: )v1:1: I : I (7)Jlii'lKj;;v'L~fsLtl:JZ:,.:z;. '1:: /7- :11: 

K~T~~. :J ,f- ~ 7 -. , j;;J:v: :J ,f_~ 7 - (7).~~~?)_~. 

~ ~lP,fra~I(. -?v'L IltIJ5E L_Lk';h,.;c;h,(7) FN '1:: / 7-&rc;~~* 

1O~ 6 ICjf_L_ ~ 0 ~;IC~ 6 (7) iFi],*(7) {~~iI>; FN '1::/ 7 - (7) 

&rc; •• ~*IO , k';h,~~i.1>lt(7) :tt:llf;.!!t c L_ ~o 3000 kg! 

em2 J;J,T(7)J£ jJ '1:~'.l: 1I!f;~iI;,j,~ v'~1O :tt:~f; • • ~*IO~;: 

cil;'1:~tJ:.v' o k' ;h,.;c;h,(7)f!iil>;~ 7 (7) van't Hoff -j' o "./ HC 

J: '? L;: (7):tt:~f;& rc; (7)t5~1t;l*mf!i -25ems/mol ~~t.:o ;: 

(7)f!i~'.l: ~ ~ IC ~ ml"t.:J: ? IC1itJ£IP,f'* '1:?'Hlfi L_ ~ ~ (7)'1:I'.l:~ <: , 

'* ~~~~(7):tt:~i'I •• ~;*IOt.: ~(7)~(7)'1: , .m~ft.(7). 

l'\§cl'.l:tJ:;t,n' iI; , -~(7) ' ~ ~)v:tt:llf;ICj;;v' L ;: (7)f!iil; -20 

___ -iOems/ mol (7)fIl1ilffilc<b Q;: c il;~IO;;h,~ ;: c , j;;J:V';: 

(7):tt:m:i'I &rc;'1:~'.l: 3000 kg/ em2 ~ml'\§ff::iJIc c '? L V' ~ ;: c tJ: 

c~*LtT~ cil>tJ: 1J*~ v 'o ;: (7)i!H'.l: penultimate ~*ICJ:~ 

~ (7) c;lt ;t ;;h,~ ° t.: t: L_ :J ,f_ ~ 7 - (7)?)_Tilil;,j' ~ 1, ' (7)'1: k'(7) 

?)_~~;;It;t~c '1::/ 7-~fsL'1: 1 -2 ~(7)~(7)~ ~.~~T~ 

'1:<b~?0 ;: (7)~il"ICI'.l: I~llM~i'fiJ *j)ffilc(7) penultimate ~*~~ 

.~'*;h,L<:~;: c K~~o ~~~ ~c ~~t;m~c(7)~o ~~ 

-ii - "'" ~ICj;;v'L$Il'a-~) ~;h,~J:? tJ:f*:l~~i'fiJ *j)ffilc(7) penulti

mate ~!iU;' BPO ~mv'~ *ICj;;v'L~tJl.'1:~ ~ C v'? ifi~(7) 

~~T - :$l1'.l:tJ: v'i1;' , t.: c ;tv"! r ~ 7 0 )vX ~ v ~ ciNHi~ t:' ==-)v 

c(7):tt:1I!i'I'1:,f- ~ 7 - (7)?)_T &v'.l:1itff'1: 1550---1630, 4000 kg/ 

8r-------~----------~ 
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& rc; ~ roll (hr) 

Nrc;~ftf ~-'E' / -q - : 5.56, THF: 1.23, BPO; 
0.002/ mol , 90°C 

ff1J ( kg / em2)-

. : 5000, 0: 4000, X : 3500, . : 3000 

~ 6 FN c. DPE ~;tt~~ilEJl 

5) C. Walling, "Free Radical in Solution ", John Wiley 
& Sons, (l957) p. 257. 


