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#8),(#:#)8% E2%*+<,)(#.% +,8%$0).(/7$. 70#.% +,+62$#$9% #,.6-8#,<% ./ 2$(+66 7</ V98 (782 8%
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$(+()%)6).(/7,#.%$(/-.(-/)%6)+8#,<%(7%-+,%#//)4) I SHE6) % BHSO/ TOT/(HT ,+(#7T, Yok, % $76-(#7,9%: 7/4#,<%(;7%,):%
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JW190/7.)$$)$%E 2%8#4+6),(%6+,("+,#8)$9%; 7-68%E) % 7:%</)+(Yott, SOH/+(#7,%: 7/%(") Yo:- () )HB) $#<,%7
T7/8#,+(#7,% $2$()*$9% :7/% )5+*06)9% +% $)/#)$% 7:% ") ()/7*)(+66#.% .7*06)5)$% #,% 7/8)/% (7% -$)% (")%
(I+,$:)11)8% +,8% $(7/)8%)6).(/7,=$C% 7,% (") % /\BTE#4) % 6#<+,85K% ") % :#/$(% ("7-<"(% ;+$% (7%#,.6-8)%

! $#
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8)67.+6#1)8%)6).(/7,=$C%7,%(")%/)87586,,7,),(%6#<+,8%$2$5()*9%;7-68%E)% 7:%$#< #:#.+,(%#,()))$ (K%
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+A47/)8%#,%)+."% . +$)%-07,%)5.#(+(#7,9%<),)/+(#:<984.,8% (")%.7//)$07,8#,<% {FWCFU | "%7 ,$K%
f,6#M)62% ()% ,’6-7/#+()8% .7,<),)/% {O<=FL+G|"9% ;"#."%-,8)/;),(% +%.7,.)/()8% ) 6#*#,+(#7,% 7:%
)('+,)9 #%"% (1#:6-7/7%)("26+()8% .7*07-,8%% :)+(-/)8% +% 8)().()8% ("/))N77/8#,+()% {F-=FU:G| %
$0).#)$9%/)$-6()8% :/7*% " 7T*762(#.% .6)+4+<)% 7:% (") % F-TF% E7,8K%!")/):7/)9% (") % : 7/*+ (#9867 % F
;7-68%/+(")I%E)%(")%/)$-6(%7:%(")%$()0;#$) Y0 8#$S 7 #-+(HF YoBHAFEBY0; "#."%;))%. 7, :#/*) 8% E2%
$0#,%(/+00#,<%=W&Z C%=]."yO@K%

A = PhCHN(O)CMe,

>  PhCH(CF3)N(O}3CMe;
detected by EPR
CFs 19 Y
| + h! A= C6H6
FsC—M—CFy  + A > CgHsCFs

CF3

CH(CF3),
_ A = mesitylene
M= cuAg Al - — i}ca ' ‘Q
!

J0&18&'  24)'H3%+@*.)&H*(+*@rorK)"#,)-/+O1*(+#..)"#)&#*(+,*(@#.'%"+<0+/1#(+&.) L 1#(, +ANIMC+) ("+#&/+&.) (| @ %6.+&*+
&01#,)-+).%(%/+.%1*.8%"+<0+D%(pq(+)(5*,$%./: #

\

I %+$$H<, ), (% 7:% ("), ) S(H#,<%."+/+.(/% 7:% FNFY E7,8%+,8% O+/(#.-6+/62% (") % T5#8+(#7,%$(+()% 7:%
F-% .),(/% /)*+#,$% "#<"62% .7,(/74)/$#+69% )4),% (")/)% :+$% +% :/#),862% 8H#S+</))*),(% +*7,<% (")%
T+-("TISYoH Yo-+9%/)A4): +6%-+/(HEBIR))89%], 28)/% 7 #<#,+ B /HE) 8% {F-=FUG| D4$%:)+(-/#,<%+ %

X#,4)/()8Y % 6#<+,8%:#)689%#,%:"#."% (") % DIG[%)5"#E#()8%8T*#, +,(62%6H#<+,8% 7/EH#(+6%+8*#5(-)9%. 7, (/+
(7%(")%.6+$$#. +6%66#<+,8%:#) 686k, %0;"#."%6(")%6: /7, () Y6 TIEH(+6$%+/) %8 T*HNF (FBYEEDIHHHE D %o
=U#<-/)%0CH%



|
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<0h)(,)/&%.+)*+,::" ©*10.#,38+ZCF 6'%.#,)(+>3%'#,)-+G* #%&0!

3,% ()% N)4#);% E2%:*+,% +,8% .7 N7/M)/I$9% (")2% 8)*7,$(/+()8% (")% "#$(7/#.+6% (")7/)(#.+6%
8)4)670%),($%#,%-,8)/$(+,8#,<%(")%$RH+66)8%X!")%],28)/%3*E/T<6HTY%;#("%(")%.7,.)0(%7:%#,4)/()8%
6#<+,8%:#)68$K%!"/))%(20)$%7:%+#,4)/() SBEHB8YBOGH((#,<%o#,% 7 .(+") 8FCHA[) (/+")8 ,%=! C%+,8%

$J-+/) N6+, +/% =rC%.77I8%#,+(#7,%;)))% 8#$.-$$)8% E2% (") % +-("7/$K% ") % #,4)/(#,<% 6#<+,8% :#)68%87)$%
)5 HE#H(Yo#,%(")%:7/*)/%(; 7%6H#<+,8%),4#/7 *),($9%/)$-6(#,<%o#,%6 7 , 1§#6%)BBE7,8$9%:7/%)5+*06)9%
+6("7-<"% #,% *#68% *+<,#(-8)% .7*0+/#,<% (7% ("Y¥HID6+,+/% 7,)K% !")% +-("7/$% 8)E+()8% 7,% (") %
7.).(#7.% E)()),% .77/8#,+#7,% ),A#7%),(% =<)7*)(/2C% +,8% 75#8+(#7,% $(+()% =)6).(/7,%
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E)%$-E$(+,(#+662%070-6+()B%S"7-68% E)%/)6+(#4)62%)* O (RIVBME#(+6 %6, YoNBH @11 %. 7*06)59%
:71%)5+*06)CROR),)/+6629% +% R 7/8#,+()% #7,% #("% {B).(17,% .7 :#<- [+(#7,%$"7-68% )5"HEH#(%
O(/+")8/+6%+,8%,7(%$I-+RD6+,+/%<)7*)(/29%"7;)4)/9%#,%(")%0/)$),.)%7:%+,%#,4)/()8%6#<+,8%:#)689%
#(%;#66%/)$-6(%0#,%-,:#66) STIBEH ¢ BD%0;"7$) Yo $O6#((#,<%.+-$)$% (") Y088+ AH/% <) 7*) (/2% (7% E) %
),)I<)(#.+662%:+47/)8KFp28)/_$%.+6.-6+(17,$%1,8#.+()8%: 7-1%6H<+,8% 7/E#(+6$% 7:% (") Yo AIA-<) % FU
6#<+,88%07#,(#,<%(7;+/8%F-%;#("%:7-/%*76).-6+/%7/EH#(+639%7:%;"#."%(;7%;))%$2**) (/#.%=]]C%+,8%(") %
7(")/%:)) Y%+, (#$2**)(1#.%=0]CK%]]>%+,8% (") %$+*)%$2**) (/2%+$%87, % F-%07$$) $$% (") %"#<")$(%

),)/<2% +,8% +/)% )*0(2%#,% (") % .7, :#<-I+(#7,K% "\ % #,()/+.(#7,% E) ;) s #("% ]|>% /) $-6()8% #,%

)6).(/7,% (I+,$:)/%:/7*% (") % *)(+6% (7% (") % 6#<+,89% :"#6) % )6).(/7,$% ;) BE+)B% 17*% (") % :-662%

7..-0#)8% +,8% $2**)(1#.+6% ]|@% 7:% (")% 6#<+,8$% (7% (")% )*0(2% 0$% 7/E#(+6% 7:% ()% F-% +(7*K% !")$)!
#,0/+.(#7,$%/)$-6()8%#,%+%8)06)(#7 H67:988+$%;)66%+$% (") %07 SSHE#6H(2%: 7%, 7, 1) 7%070-6+(#7 Y61t Yo("
:71*+662%)*0(2%0%$%+,8%]]>%7/E#(+6$%SUE¥/) %
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I"#$%&35)'B"%)-#V%"+D9+,* . %-)&#*(+"#);.) + @*. + &3P ("#(;: +K#;0.%+5)/+)") 1&%"+@ . *'+&3%+.% @ +* @46 (0" %.
<0+94%.;)).": " &*10.#;3&/ +[[P ¥#-%0_>L+_%.-);+n'<L+t+>*+]n)6 +1%#(3%#  H("+ ZQ [+6'%.#,)(+
>3%'#,)-+G* #%&0

1")Y%</7-0%7:%D+,.+$()/%l/).),(62%/)07/()8%+%.7*0/)"),$#4)%$(-82%+E 7-(%(") %) 6). 04,2 #<-I+(#7,%
7:%(")%*7, T+ #7 #.%{F-=FWG|%3$0).#) SUE 2%+ %4 +/#) (2%7 : %$0).(/7$.70#.%*)+$-/)*), ($%+,8%(") 7/) (#.+6%
$(-8#)$% ("+(%$-007/(088$% (") %</7-,8%$(+()%)6). (/7 #.%.7 :#<-I+(#7,% 7:%{ G| FH, % +</))*),(%
#("%1,28)/_$% 8#$.74)/2K% D+,.+$()/% +,8W7.7IM)/$% :#/$(62% .7 ,:#1%)8% ("+(% $3%)7*)(/2% #$%
+47/)8%#,%+,%#,4)]()8%6#<+,8%:#)68%8) SOHOTHHAUB (#7,%;"), %. 7*0+/#,<%;#("Y%o#,4)/()8% ' $:%

+,8%!. WH<+,8%:#)68%8#+</+*$K%!")%$-ES$)J-),(%$(-8#)$UE+$)8%7,%8#::)/),(%3$0).(/7$.702%$(-8#)$%+,8%
("Y7/)(#.+6 %+6.-6+(#7,$%/)4)+6)8%+%E) (()/%8)$./#E8H68)/%("+,%(") %0: 7/*+6 6 294, -#<-I+(#7,%+3$%
))66%+%$%+%6+/<)GRYFABYDIG[9%("+(%6#$9%(")%.7,$),$-$%8AF ,:#<-/+(#7,%:)+(-/)$%o+,%#,4)/()8%
B1t<+,8%:#)689%¢, %;"#."%+66 % MZ) ¥EH(H)B8Y* 76).-6+/% 7/EH(+6$%+) %6 7.+()8%+(%6 7;)/%),)/<2%/)6-+(#4) %
(7% (")% (1#:6-717*)("29,())8% MV/G/E#(+6$RO8SH(#7,+6629% (")% +-("7/$% #,8#.+()8% (")% 6#<+,8% :#)68%
#,4)I$H#7 Y%ott, %)5(),8)8%%$0).#)$%) 5" HE#(#,<%)6).(/7 1. %4+ +,. 2%RYAFBY* 76).-6-+/% T IE#(+6$%;#("%
814)1$)% . TTI8,+(#7,%),4%/7 *),($9% 7:% O+/(#.-6+/% #,% 7 (") Me+B¥ (% $0).#)$% 7:% (/+,$H#(#7,% *) (+6%
7%06)5)$9% ,7(%7,62%#,% (") % 7/#<#,+662% 8#%$.74)/)8%#,4)/()8% , +(-/) Yo GV HEXHRY0 /).),(629%
D+,.+$()/%+,8%\#.#.%8#%$.74)/)8%("+(%(") %, #.M)6%+ #7,$%{=G ) FRGRA$ BI{R#=FG| " %"7-68%

E)% E)(()/% 8)$./#E)8% +$U)+6% .7*06)5)$9% #,$08% 7:% (")% *7$(% .7**7,% 75#8+(#7,% $(+()% 7:%
8#4+6),.)%=s8C9%/)4)+6#,<%+,%)6).(/7,%4+.+,.2%7 % (BRI, 85% +,8%/)$-6 (#,<%#,% (") %*) (+6% (7%+%
“7N% 1)8-)8% $(+(K% W4#8),(629% #,% (\% 00)3$),.)% 7:%NEHE=(260"),26CH#787 #-*%
")5+:6-7/70"7$0"+()%+$%75#8+,(9%(/#:6-7/7%)("26+()8%+/),)%; +$%2#)68)8%#, %6 ("#$Y6 (/#:6-7/7*)("26+(#7,%
I)+.(#7,9%%#,4764#,<% +ODI#8) (% : 71*+662%NR¥ =FUG=G)FRG |%#,()/*)8#+()K% G7/)74)/9% :-/(")/%
)50)/4+),($% $"7;)8% 4)/2% +.#6)% T5#8+(#7,% (7;+/8$% +Id459% -,$-007/()89% +,8% :7/*+662%
71<+,7,#.M)6=3\C% $0).#)$% .7-68% E)% 8#/).(62% +."8}H8% N6).(/7,% T5#8+(#7,% =07(+$$#-*%
0)/$-6:+()C%7:%{R#=E U R(%
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6#<+,8MNE7,85%"),.)% /),8)/#,<% +% :7/*+6% )6).(/70"#6#.% XW¥K% O..7/8#,<688%#,,7.),.)% 7:%
(+#,%%)(+6M6#<+,8% E7,85%"+$% E)), % 8E)89% , 7 (+E62%*), (#7,)8%#,% (") %/)4#);% 7:% L 7:*+, %#,%
718)1%(7%8#S$.-$$%(") Yo+ (HE-(#7,%7:%75#8+(#7,%$(+ () SIBT: Mo FAJ7 /M%7 : %G H1+#66)$%+,8%R) E/+%
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(")#% $(+E6)% "Mk6),(% R#=3\C% $0).#)$K% !")% X+.(-+6Y% 75#8+(#7,% $(+()% MG S RE I
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$(-82% (7% #,4)B(#H<+()% (")% #, (I#<-#,<% )6).(/7 #.% .7, :#<-I+(#7,% +,854()3% /) +.(#A1#(2% PSSl

1)8-.(#4)% )6#*#,+(#7,% 7:%+% : 7/*+66286RE)5%/)07/()8% E2% | +,:7/8W& #B% #,% >?@n9% ;"#."%;)/) %
E)+/#,<%(;7% FAI6#<+,8$%+,8%7,)% +/26%*7#) (2% 7,% (") % ,#.M) BAB)IOB. "B#BI7 7/8#,+() 9%6)$$%

$2:%) (/1. BRSO %l Yo, 7/8_$YR# %T*06)5)$ 9%+%.+(#7,#.%+/26%6#<+,8%+,8% + I 09861 Yo

0/707$)8% E2% (") UF2/$%-$#,<% (") %o#, (I#,$1. Y E7,8% 7T/E#(+6%=3d[C%*)("7T8KY%!"#$% :#,8#,<%/)4)+6)8% ("+(¢
(")%:7/*+(#7,% 7:%BU97-68% E) % /+(")/% E+$)8% 7,% (") % (/+,$:)/% 7:% +,%+/26% .+ (#7 /e (#Po% 6 FU
#,$0)+8%7:%(")%(/+,$:)/%7:%+,%)6).(/70"#6H#WBF0Y6)50)/#*),(+662%/)07/()8%E2%)]+,:7/8K%O$%$-."9%

(" YO, +(17,%0/7 ) SIW67-68%00/7+."%/)875%, )-(/+ 61(29%("+(YBHSTT 0"#61. Yo+ ((+. MU E2%(986FU
6#<+,8%7,%+,%)6).(/70"#6#.%+/26 BB IR "+, % E)"+4) %% $(/#.(62%/)8-.(#4) Yo : + B[ /#5H #,<%

JT*%(") %" #<NT74+6),.2%7:% (") YoRBHORT,8 9% (") %.+(#7 #.%."+1+.()/% 7:% (") %+/26%</7-0%/)$-6()8%:/7*%
RIN-/26084,()/+.(#7,% ;+$% +6$7% 8)$./#E)8% E2% (")% +-("7/$WMBUW ((03-(3-  H(,83-,&/#6B-,&
#'VdBH#)+0(&F(6>-"YR % 7,$)J-),(629% (") % R#=3\C%$0).#)$%.7-68% E)(()/% E)% 8)$./4E)8% (7% :)+(-/)%+,%
+00/7+."#,<%R#=33C%#,%0" 2$ WD RLPMBY. 7, #<-I+(#T,9%;#("%+%,7 #,,7.),(Yo+/ 2684BR %
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W4#8),(629% 0)/:6-7/7+6M26% BH#<-+,8$% #,.G:88THWDBIA Yo ()% (/+ SH(HT,% *)(+6% .7*06)5)$% *+2%
4+ #)5(Yo SHS(H#,.(#4)%)6). (/7 #.% 0/ 70)/ (#)$%:/ T*% (")#/%+,+6 7<7-8bT1#,+()8%.7,<),)/$KY%6 d+$)8%
7,%(")%:+.(%("+048) N6+ +%,#.M)6%.7+06)5)$%7: REBO2/HBHIP'T;%6#, (),$)%*)(+6 N7Nb#<+ 8YHNS
(TNEYC%."+/<) 0, $:)/ %0/ 70)/ (#)$9%(") %</ 7-0%7 : Yo\ #.%$(-8#)8% (") %6)6). (/7 #.%68#::)1), ) $%E) (;)), %(") %



66NV, 7;,% ,7, N6-7/#,+()8% {=E02CR##E|% +,8% +% NBB#,)8% {=E02CR#3E% .7*06)5% E2% ()%
*)+,$%7:%70(#.+6%3$0).(/7$.702%+$%;)66%+$% (") 7/) (#.+6%#,4) $(#<+(#7, BRAGHEIN) ) /<) $%#,%
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8it::#.-6(2%#, % (") %7 5H8+(#7,%7:%(")%. 7*06)59%+$%$"7;, YoE2%)6). (/7." ) #$(/2%S (P4 SHES) ¥4 Yo
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*7(#:% .+ % E)%#,4764)8%#,% (;7%$-..) SSHA) VYRY, €8)%/)875% $()0$% #({%0) Y% BHS(#,. (% T5#8+(#HT,%
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)6).(/70"#6#.% FBT-1.)% =F*)*7(7%/)+<),(C% :+$% #, (/78-.)8% 7,(7% +% /)8 TR-. (#4) % 6#<-NB+$)8%
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