*D+11€-9/4DA0 v'S1  €8°¢C  1-OWNOH 91 I1°'S¢  I-OWOH

crop 1dXd 611 1'€C
«D+11€9/ADA0  0'ST  61°€T 8¥1 98°CC
+xD1€-9/dA T4 //zpAd-09/(1)ASDD I'ST 0t'€e LYl 18°CC
#xDIE-9/dATEd  0ST  61°€T ONOH ,.,AHD¥1 91 86°TT ONOH , ,,AHD-€'1
«D+11€-9/ADA0 ¢'8  PI'€l  ¥-OWOH T8 9LC1  $OWOH
«D+11€-9/ADA0 6L 817l ¢ OWOH 9L 0L 1T € OWOH
«D+11€-9/ADA0 'L TOTIl  T-OWNOH TL 61'TT  C-OWOH
«D+11€-9/ADA0 €9 696 [1-OWOH 0L 0601 1-OWNOH
o xd Y ST'8
«D+11€-9/ADA0 LS  6LS €S 0’8
#xD1€-9/dAT€4d//zZPAd-00/(L)ASDD LS 68’8 €S T8
#xD1€-9/dATEd v'S  9¢'8 ONOH , . dHD-+'1 I's 98°L ONOH ,dHO-€T
—AHO V1 — HO€1
popow Y/l A9 ‘dl O omnosrowr  /dI A? ‘dl O o[nodowt

‘Tow/[edY £°GE = A9 §G[ = Wu(Qg SI Y YISUS[OABM JUBUOSII

AL , (QHD-F'T) SUAIPEXAYO[oAd-H | pue (QHD-E T) QULIPLXAYO[ILd-¢“1 JO (dI) S[enudjod uoneziuor o[qnop pue J3ulS “IS dqeL

ury “{ S ‘1yseAeH ‘A ‘PG ‘A 'V ‘BUIqNAZ °S “ L
SuonedIp pue -ouow
1Y) Jo uonIsodwoddp Je[nIJI[oWIUN pue SAUIPEXIYO[IAD Jo uonyeziuol uojoydnnur Jo Apnjs [89133.109Y T,

uonpeuioju] Arejudwdddng

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng



*IOWOST (JHD-{] 19[3UIS [ennau ay) Jo A1owodd ay) Je payndwod 21e)s 91uonodfd 39[dn ur uonesi(,

"IOWOST (JHD-¢*T J9[SUIS [ennau oy} Jo Anduwoas ay) Je paynduiod ajess oruoxnoad jo[din ur uonedi(,

*IOWOST (JHD-] 19[3UIS [ennau 9y} Jo A1owoad ay) Je payndwiod 23e)s d1u01od[d J9[3UIS Ul UONeII(],

"IOWOST (JHD-€°T JQ[SUIS [eNnau oY) Jo Anduoas ay) Je paynduiod a)e)s d1uo1d[d 19[FULs Ul UonedI(,

"IOWOST qHD-H [ 19[SUIS [eNNAU dY) JO A1dW0d3 3y} 18 pandwo),

"IOWOSI (JHD-€1 1[3uIs [enndu dy) Jo Andwods ) e pandwo) q

"UONR[NO[RD 4, D E-9/d A TEH//ZPAd-00/(1)ASDD

oy} 0} SuIpI0oI. ‘A[9ANDAASAI ‘AD £ T'H PUR €7 UO dUO JJ[dLI) USY) S[qRIS QIOW SI JOUWIOST J[FULS JUSIPLXIYO[IAD - pUB -¢‘ 10,

#xD1€-9/dAT€4 //zpAd-09/(1)ASDD TSI TS€T 6'S1 6S¥C
#xDI€9/dATEd  6Fv1  01°¢€C OWOH ;.. dHOV'1 96l LTYT ONOH , ,,AHD-€'1
«D+11€-9/ADA0 961 €€'0¢  6-ONOH
crop 1dxd 881 1'6C
«D+11€-9/ADA0 S8l €L'8C 8-OWNOH
+D+11€-9/ADA0 S8l 1987  L-OWOH
«D+11€-9/ADA0 €81  LE8T 9-OWNOH ¥'81 9%'8C  9-OINOH
«D+I1€9/ADA0  +'81  9$°8C  S-ONOH 9°LI 6TLT S-OWOH
«D+I1€9/ADA0  L°LT  OV'LT $OWOH LY 19°'9C  +-OWOH
+D+I11€-9/ADA0 €LT  €8°9C €-OWOH 991 08'ST  ¢-OWOH
«D+11€-9/ADA0 S91  0S°'ST  T-OWOH €91 0TS T"OWOH

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng



" dHD-+'1 uoneosouow jo A1ow0a3 o 18 @8:@500@

" dHD-¢‘1 uoneosouow Jo Anpwoss ay) Je pandwo),

«*D1€-9/dAT1€a//ZPAd-00(1)ASID  0¥'6  LS¥I OWOH €501 | €€91 OWOH
«DIE-9/dATEd  Tr6 0971 OWOH  Jo1dm  aHO-+1  0S01| LT91 OWOH Joldm  aHO-€1
«D+I1€-9dDAO  0£6  OF'bl  OWOH 9v'6 | L9¥I  OWOH
«xD1€-9/dAT€d//zPAd-00/(1)ASDD  0T6  9TFI  OWOH 906 | ¥0'¥I  OWOH
«+DIE-9/dATEd €66 9yl  OWOH JOIBuls  AHO+1  €1'6| SI't]  OWOH W[Suls , aHO-€1
—QHO V1 —.QHD €1
poyowr  /dl A9 “dl O omosfowr /I | A® “dI O S[nosfow

‘Towy/TedY £'GE = A9 6G'] = WUQ(Y SI 'Y YISUI[IABM JUBUOSI [,

'suonjeoouowt (,HD- 1) SUSIPEXaYO[dAd-] pue (,QHD-€ 1) dUAIPEXdYO[dKd-¢“ dyy 10J (d]) s[enudjod uoreziuor S[3ulS S IqeL

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng



zpad-00-3ne/S[D L0'8 (I+OINNT<Z-ONOH)
zpAd-00-3ne/qSID | 9L°S | €L20°0 €6'8
zpad-00-3ne/S[) 06'L (E+OINNT<-ONOH)
zpAd-00-3ne/qSID | TL'S | 76200 98°8
zpad-00-3ne/S1) T6°L (Z+OINNT<1-ONOH)
zpad-00-3ne/(d A 1€)AL 00000 w9 - - -
zpad-00-3ne/qSID - 00°S | I¥EV°0 SL'L
zpAd-00-3ne/SI) - - - 13°8 (I+OINNT<1-ONOH)
«D+11€-9/TI°€1)TLISVD 19'%
*D+I1€-9/(TT°€1)ADSSVO 9010°0 L6'E (OINNT<1-ONOH
zpAd-00-3ne/(ATEDAL | 66T | ¥610°0 €9'f ‘I+OINNT<—ONOH)
(I+OWNT<OWOH
zpAd-00-3ne/(ATEDAL | TTY | 84200 ¥$'9 ‘ONNT<I-ONOH)
«D+1T1€-9/(T1°€1)TLISVD vb's
«D+I1€-9/CI°€1)ADSSVD 9%90°0 L6y
zpad-00-3ne/(dAT1€9)AL SL'E | €200°0 8°S
zpAad-00-3ne/dsID 00000 L9L 8690°0 68’
zpAad-00-3ne/S[D 89'9 26°'S (OINNT<1-ONOH)
zpAd-00-3ne/(dX 1€)AL | SL°0 | #1€0°0 LT'T 18T | 85€0°0 18°C
zpAad-00-3ne/dSID | 99°0 | ¥800°0 201 vCI10 v1'¢
zpad-00-3ng/S1D | - - - - - ere
«D+I11€-9/4DA0N | - - 060 - - LT
«D+1T1€-9/(TI°C1)TLASVD | - - SL'O - - SS'T
«D+1T1€-9/(TI°€EADSSVD | - | L9Y0°0 79°0 - 165900 €L'C (OWOH<«1-OINOH)
LAHO¥'1 LAHD€'1
POyl A S °q a | S g uonIsuel],
(APSST=7)

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng

K103} JO S[OAS] SNOLIBA J€ PaJR[NI[ed  (AHD-H 1 Pue ,(HD-€ T 0¥ (/) SYISudns J0Je[[19S0 pue (A UI ) SIIZISUS UOHEIOXY *€S dqEL




«DHIT1€-9/(T1°€1TLASVYD €9t
«D+HIT1€-9/T1°€DADSSVD 00000 09'¥
zpad-00-3ne/(d A 1€)AL 00000 YLV 00000 ot'S
zpAd-00-3ne/SID 00000 909 vv'€ | 850070 €es
zpAd-00-3ne/S[D 20°L vL'9 (OINOH<—9-OINOH)
zpAd-00-3ne/(dAT1¢d)AL 00000 60y 000070 oLV
zpAd-50-3ne/qsID 00000 S¢y SS'€ | 6L00°0 0S'S
zpad-00-3ne/S[) 0r'S 8L (OIWOH<+—S$-OINOH)
zpAad-00-3ne/dsID 0100°0 019 (OINOH+8-OINOH
zpAd-00-3ne/SI) 8L'9 ‘OINOH#-OINOH)
#«DHIT1€-9/(T1°€1)TLASVD SI'S €9t
«D+IT1€-9/(T1°€1ADSSVD €600°0 01°s 6L81°0 LTY
zpAd-00-3ne/(dATEDAL | 61°€ | TLEOO S6't 0LT | €620°0 8Tt
zpAd-20-3ne/SID | 0F'€ | 0¥20°0 9T’ 6v°€ | $€00°0 It's
zpAad-00-3ne/S[D TT9 1T°L (OWOH+$-OINOH)
«D+11€-9/(T1°€1)TLASVD 00t
«DHIT1€-9/T1°€DADISSVD 60000 L€
zpad-00-3ne/(d A Ted)AL €€00°0 € $000°0 61°¢
zpAd-50-3ne/qSID 0900°0 0€'¢ €100°0 IL¢
zpAd-00-3ne/S[D 0€' s (OINOH<+—¢£-OINOH)
«D+I1€-9/T1°€1)TLASVD 0LC
«D+I1€-9/(T1°€1)ADSSVD 00000 86T
zpAd-00-3ne/(d A T€)AL 00000 01°¢ 60000 SL'T
zpAd-20-3ne/SID 00000 1T¢ €000°0 €e'¢
zpAd-50-3ne/SI) 00000 ¢ oY
«D+11€-9/ADA0N €T 00°¢ (OINOH+Z-OINOH)
zpAd-00-3ne/(d A 1€)AL 00000 60t
zpAd-00-3ne/qsID $600°0 60°S
zpad-00-3ne/S1) (V[ % (S+OINNT<1-ONOH)
zpAd-50-3ne/qsSID $000°0 €S'L

so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng

L00T SIN100S 19UMQ SYL O St [BuInof S




«D+11€-9/IDA0N €16 78’8 (£+OINNT<ONOH)
«D+11€-9/ADA0N 019 66'L (Z+OWNT<—OWOH)
zpAd-00-3ne/(dA 1€)AL SEY | S¥00°0 vL9
zpAd-00-3ne/dSI1D 00000 9t'S 00'S | L9000 €LL
zpAd-00-3ne/S[D 86V 868
«D+I1€-9/4DA0N 96°L 9L'L (I+OINNT<—OWOH)
«*D+11€-9/(TT°€1)TLASVD 10y
«DHI1€-9/(TT1°€1)ADSSVD 6%00°0 iy
zpAd-00-3ne/(dA 1€)AL 00000 L8V 65°C | TS80°0 0¥
zpad-00-3ne/qS[D 0LC | ¥690°0 Iy
zpad-00-3ne/S[D [474%
«D+I1€-9/4DA0N 96¢°S 00t (OINN'T<OWOH)
zpad-00-3ne/(d A 1€)AL 00000 SES
zpAd-00-3ne/dsID 00000 S6'S
zpAd-00-3ne/S[D €0'L (OINOH<«—8-OINOH)
(OWOH<+<L-OWOH
zpAd-00-3ne/qSID 2000 19°L ‘OINNT<—S-OINOH
zpAad-22-3ne/S1D 0C6 ‘ONNT<-OINOH)
zpad-00-3ne/(d A 1€)AL T100°0 179
zpAd-20-3ne/qS1D 00000 8L9
zpAad-00-8ne/S1) SL'L (OINNT+€-ONOH)
zpAd-00-3ne/(dAT1ed)AL 20000 9L'9 91000 09'9
zpad-20-3ne/qsSID 97000 Iv'9
zpAd-00-3ne/S[) SY'L (OINNT<Z-OINOH)
zpad-00-3ne/(d X T1¢d)AL 8000°0 0€'L (OINOH<01-ONOH)
zpAd-00-3ne/(dA 1€)AL T100°0 69°S (OWOH<«—6-OINOH)
zpAd-00-3ne/(dA 1€)AL 00000 059 (OWOH<«—8-OINOH)
zpad-00-3ne/(dA 1€)AL 00000 69°'S v6'¢ | 8600°0 60'9
zpAd-00-3ne/dSI1D 00000 ¥0'S 9%00°0 €6'L
zpAd-00-3ne/S[D 9L°S 66'8 (OIOH<«—L-OINOH)

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng




«D+I1€-9/ADA0N 9911 €S'T1 (ST+OINNT<OWOH)
+D+I1€-9/ADA0N aui 9¢°01 (FI+OINNT<—OWOH)
«D+I1€-9/ADA0N L8301 6111 (ET+OINNT<—OWOH)
+D+I1€-9/ADA0N L6°01 2011 (ZI+ONNT<—OWOH)
«*D+11€-9/IDA0N 8L°01 09°01 (I T+OINNT<-OWOH)
+*D+11€-9/dDA0N LTOI1 80°01 (0T+OINNT<—OWOH)
«D+11€-9/IDA0N 066 866 (6+OINN'T<—OWOH)
«D+I1€-9/ADA0N 0’6 846 (8+OINN'T<—OWOH)
+D+I11€-9/ADA0N vr'6 656 (L+OINNT<—OWOH)
«D+I1€-9/ADA0N 6 LL'S (9+OINNT<—OWOH)
+*D+11€-9/IDA0N L6'8 176 (S+OINN'T<OWOH)
«D+11€-9/IDA0N 68'8 68’8 (++OINNT<—OWOH)

so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng

L00T SIN100S 19UMQ SYL O St [BuInof S




«D+11€-9/(Z1°€1)ADSSVD L800°0 88'S (1+OINN'T< I-OINOH)
(OINNT<Z-ONOH
zpAd-00-3ne/(d A 1€)AL oy'c| 1TIT0 TLE ‘ONNT<1-OINOH)
zpad-00-3ne/(dA T€)AL 00000 691
zpAd-00-3ne/gSID 00000 SET 60000 89'C
zpad-00-3ne/S[D 0S'C 19°¢
«D+11€-9/dDA0N €T 00°€ (OINNT<1-OINOH)
zpAd-00-3ne/(d XA T€)AL 00000 60y
zpAd-00-3ne/dSID 00000 60°S
zpAd-00-3ne/S[D 1[4 (9+OINNT<—ONOH)
zpAd-59-3ne/qSID 00000 €L'L
zpAd-50-3ne/S[D 098 (€E+OINNT<—ONOH)
zpAd-00-3ne/(d A 1€)AL 00000 vL L (Z+OINNT<ONOH)
zpad-00-3ne/(dA 1€)AL | ¥8'F | +16€°0 0S'L T100°0 S1°9
zpAd-00-3ne/dSID | 9LV | S6¥8°0 8€'L 8690°0 ¢8'S
zpAad-00-Sne/S[D LO'8 26°'S (I+OINN'T<OWOH)
zpAd-00-3ne/dsID 9TT| 06€1°0 0S°¢ (ONNT<—£-ONOH
zpad-00-3ne/S1) 91t ‘ONNT<—ONOH)
zpAd-00-8ne/(dATEA)AL | #€1 | €900 80°C 9100°0 91'C
zpAd-00-3ne/dSID | 81°C| 9610 €€ - -
zpAd-00-3ne/S[D 00'C - -
«D+I1€-9/IDA0N 06°0 - LT
«D+11€-9/(TT°€1)TLASVD e -
«D+1T1€-9/(T1°€1)ADSSVD LTLO0 89°¢ - (OWNT<OWOH)
AHO 1 aAHO-€°1
POURI | (/d S °q A S “gq uonISueI],

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng

(A9 6S°T ="y) “A1oay)

JO [9AQ] SNOLIEA Je Paje[No[ed  (AHD-+ 1 Pue  AHD-€T 10F () SyISudns 10Je[[19S0 Pue (A Ul “F) SOISI0Ud UONEIOX S dqe ],




zpAd-00-3ne/S[D 169 8L9 (OINNT<L-ONOH)
zpAd-00-3ne/(d A T1¢d)A.L 0000°0 TT9 210070 LTS

zpAd-00-3ne/dsID 00 9¢'S 9200°0 109

zpAad-09-8ne/S1) 4 799 (OINNT<9-OINOH)
zpAd-00-3ne/(dA 1€)AL 00000 9G¥ 60€0°0 €L'S

zpAd-00-3ne/dSID 00000 6L'S 8500°0 €€’s

zpAd-00-3ne/S[D 9L vL'9 (ONNT<S-ONOH)
«D+11€-9/(T1°€1)TLASVD v1°¢
«D+1T€-9/(TT°€1)ADSON L0000 She
zpAd-00-3ne/(d A T1¢d)AL 00000 €8¢ 0+00°0 L6'E

zpAd-00-3ne/dsID 00000 6v' v 0€€0°0 SE'Y

zpAd-09-3ne/g1H €0'S 09 (ONNT<+-OINOH)
«D+11€-9/(TT°€1)TLASVD LTS
zpAd-00-3ne/(dA 1€)AL | SS'€ | T871°0 0S°S 8T | L¥90°0 vEy

zpAd-00-3ne/dSID | $8°€ | £880°0 96°'S €L91°0 v8'¢

zpAd-09-3ne/g1H 849 €Y (ONNT<¢-OINOH)
«D+11€-9/(TI°€1)TLASVD 9°¢
«D+I1€-9/T1°€1)ADSSVD #1000 90¥
zpad-00-3ne/(dA 1€)AL | 01'C| 990070 ST 1€00°0 v9'C

zpAd-00-3ne/dSID | ¥€CT | THI00 29°¢ LT1¥0°0 80

zpAd-59-3ne/S[) STY v6'S (ONN'T<Z-OINOH)
«D+11€-9/(T1°€1)TLASVD vey
«D+1T€-9/(TT°€1)ADSSVD TT00°0 €'y
zpAd-00-3ne/(dA 1€)AL €TY0°0 €08 (I+OINNT<$-OINOH)
zpad-00-3ne/(d A 1€)AL 80°S | 00900 L8'L (1+OINT<£-OWOH)
zpAd-00-3ne/(dA 1€)AL 00000 0S8 811070 ¥9'9 (I+OINNT<Z-OINOH)
zpAd-00-3ne/(d A 1€)AL 00000 €0'8 (Z+OINNT<1-ONOH)
zpad-00-3ne/(dA 1€)AL 1200°0 YL 6Ly | 61810 €v'L

zpAd-00-3ne/dSID 0100°0 6L

zpAd-00-3ne/SI) 6v'8

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng




+*D+11€-9/dDA0N €Tl 91°¢1 (L+ONNT—ONWNT
+«D+11€-9/IDA0N 0TI L8TI (9+OINNT<—ONNTD
*D+11€-9/ADA0N 0€' 11 1l (S+ONNT<ONWNT)
«D+11€-9/IDA0N €L $8°6 (F+OINNT<—OWNTD
«*D+11€-9/IDA0N SP'6 IT11 (E+ONNT—ONNT
«D+11€-9/IDA0N 99'9 88°9 (Z+ONNT—OWNTD
zpAd-20-3ne/(d A 1€)AL 00000 LSV 6ST| TS80°0 07
zpAd-00-3ne/qSI) 0L'C| ¥690°0 8I't
zpAad-20-3ne/S[D Wy
«D+11€-9/ADA0N 790 €5°C (I+OINNT<—ONWND
zpAd-20-3ne/(d A 1€)AL 00000 91°L 8y | €9L0°0 €S’L
zpAd-00-3ne/qSI) 9€00°0 ¥9°L
zpAd-59-3ne/S[) 0001 (OIWN'T<6-0ONOH)
zpAd-00-3ne/(dA 1€)AL 00000 S¥'9 95100 LT'L (OWN'T<8-OINOH)
zpad-00-3ne/(d A 1€)AL 00000 6t'S 000 19°S
zpAd-20-3ne/qSI) 00000 6°S +010°0 019

LO0T SNRID0S 10uMQ) Y], @ ST Jeunof siyy,
so154y g (poruwayy Lustumay)) (po1sdyg 10y (1SH) [er1reN Arejusworddng




Supplementary Material (ESI) for Physical Chemistry Chemical Physics
This journal is © The Owner Societies 2007

Table SS. Relative energies of the ring opening and decomposition reactions (AE,

kcal/mol) and corresponding transition states (AE(TS), kcal/mol) for the cyclohexadiene

radical cation, dication in the singlet state, and CeH,".

Isomer, AE AE(TS) Level of calculations
fragmentation channel
CeHs'
1" (1,3-CHD") 0 B3LYP/6-31G**
0 B3LYP/6-31G** +ZPE
0 QCISD(T)/6-311G**//QCISD/6-31G*’
0 UMP2/6-311+G**// UMP2/6-31G*>*"
5 23.7 | 39.9(TS15) | B3LYP/6-31G** + ZPE
35.3(TSss)
257 |36.7(TS1s) | QCISD(T)/6-311G**//QCISD/6-31G*’
35.5(TSss)
8 18.6 B3LYP/6-31G** + ZPE
21.5 | 36.9(TS1s) | QCISD(T)/6-311G**//QCISD/6-31G*"’
9" 12.7 | 30.6(TSs9) | B3LYP/6-31G** + ZPE
16.8 | 31.0(TSgo) | QCISD(T)/6-311G**//QCISD/6-31G*"’
10" 9.9 [ 37.5(TSe10) | B3LYP/6-31G** + ZPE
14.2 | 48.0(TSo10) | QCISD(T)/6-311G**//QCISD/6-31G*’’
2" (1,4-CHD") 13.6 B3LYP/6-31G**
11.9 B3LYP/6-31G** +ZPE
12.0 G3MP2// B3LYP/6-31G**
9.8 UMP2/6-311+G**//UMP2/6-31G***
3 274 | 32.1(TSi3) | BALYP/6-31G**
24.7 |29.2(TS13) | B3LYP/6-31G** +ZPE
23.0 | 26.8(TS;3) | G3MP2// B3LYP/6-31G**
23.9 |35.5(TS;3) | UMP2/6-311+G**//UMP2/6-31G**
4" 21.0 | 27.6(TS34) | B3ALYP/6-31G**
20.6 | 25.5(TS34) | B3LYP/6-31G** +ZPE
11.0 | 25.0(TSss) | UMP2/6-311+G**//UMP2/6-31G**"*
C¢Hg (1) —H+CeH; 52.4 | 52.4(TS;1;) | B3LYP/6-31G**
45.7 | 46.2(TS111) | B3LYP/6-31G** +ZPE
41.3 | 41.0(TSy11) | G3MP2// B3LYP/6-31G**
38.9 | 49.5(TS;1;) | UMP2/6-311+G**//UMP2/6-31G****
Ce¢Hs (1" —H, + C¢He 573 |57.4 B3LYP/6-31G(d,p)
50.9 |58.8 G3MP2// B3LYP/6-31G**
C¢Hg (1) —C4H +C,H, 78.8 B3LYP/6-31G**
75.0 | 742 B3LYP/6-31G(d,p) +ZPE
78.4 UMP2/6-311+G**//UMP2/6-31G*"*
69.4 |71.7 G3MP2// B3LYP/6-31G**
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C¢Hg (1) —C,H; +C4Hs 113.7 B3LYP/6-31G(d,p)
CeHs (1) —CH; +CsHs 115.3 B3LYP/6-31G(d,p)
CeH;"
C¢H; —H+CeHs" 64.9 B3LYP/6-31G(d,p) +ZPE
CeH; —H +CeHg 176.0 B3LYP/6-31G(d,p) +ZPE
CeH; —H>+CeHs " 63.8 B3LYP/6-31G(d,p) +ZPE
C¢Hy —H+C¢Hs" 92.7 B3LYP/6-31G(d,p) +ZPE
C6H82+
1™ (1,3-CHD™) 0 B3LYP/6-31G** +ZPE
0 G3MP2// B3LYP/6-31G**
2" (1,4-CHD*") 18.8 B3LYP/6-31G** +ZPE
18.3 G3MP2// B3LYP/6-31G**
37 -5.1 B3LYP/6-31G** +ZPE
-5.7 G3MP2// B3LYP/6-31G**
CeHg™ (17)—C3H3 ™+ C3Hs -25.4 | 56.0 B3LYP/6-31G(d,p) +ZPE
273 | 57.1 G3MP2// B3LYP/6-31G**
CeHg™ (17— C,H3 ™+ C4Hs -16.8 | 57.5 B3LYP/6-31G(d,p) +ZPE
-19.3 | 56.9 G3MP2// B3LYP/6-31G**
CeHg™ (17— C4H3 ™+ CoHs -17.0 | 56.8 B3LYP/6-31G(d,p) +ZPE
-26.1 | 60.2 G3MP2// B3LYP/6-31G**
CeHs™ (1" —>CsHs CDsp)+ CH;™ | -17.1 B3LYP/6-31G(d,p) +ZPE
CeHs" '(1™)—CsHs ('Cy)+ CH;" | -6.7 B3LYP/6-31G(d,p) +ZPE
CeHg” (17")—CsHs™+ CH;5 " 04 |585 B3LYP/6-31G(d,p) +ZPE
3.5 |576 G3MP2// B3LYP/6-31G**
CeHs"'(1™)— CeH, + H' 423 772 B3LYP/6-31G(d,p) +ZPE
CeHg” (17)— CeHs ™+ H, 575 1973 B3LYP/6-31G(d,p) +ZPE
C,H; ' ('C,y) — CoH; + Hy 52.3 B3LYP/6-31G(d,p) +ZPE
CoHs'('Cay)—CH; +CH, 150.5 B3LYP/6-31G(d,p) +ZPE
CyHs'('Cy)—CH3+CH," 147.8 B3LYP/6-31G(d,p) +ZPE
C;H; ' ('Cyy) — C3H; ™+ Hy 56.2 B3LYP/6-31G(d,p) +ZPE
C3Hs'('Cy)—CH, '+C,H; 176.8 B3LYP/6-31G(d,p) +ZPE
C,H;s ('C,y) — C4H; + Hy 52.0 B3LYP/6-31G(d,p) +ZPE
C4H; (' C,y)—C,H; +C,H, 83.1 B3LYP/6-31G(d,p) +ZPE
C4Hs ('Cy)— C,H +C,H, 171.1 B3LYP/6-31G(d,p) +ZPE
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Table S6. Relative energies (AE, kcal/mol) of various rotamers of hexatriene monocation
with respect to the ttt rotamer 10" and various rotamers of hexatriene dication with

respect to the ttt rotamer 54

Isomer AE Level of calculation
5%(ccc-HT) 14.2 ROHF/6-31G"

14.0 CASSCF/6-31G"

13.8 B3LYP/6-31G(d,p)+ZPE
8" (cce) 14.6 B3LYP/6-31G(d,p)+ZPE
13" (ctc) 11.0 B3LYP/6-31G(d,p)+ZPE
8" (cct-HT) 8.5 ROHF/6-31G"

8.6 CASSCF/6-31G"!

8.7 B3LYP/6-31G(d,p)+ZPE
51" (cct) 9.0 B3LYP/6-31G(d,p)+ZPE
12%(ttc-HT) 3.8 ROHF/6-31G"

3.4 CASSCF/6-31G"

3.7 B3LYP/6-31G(d,p)+ZPE
40" (ttc) 6.0 B3LYP/6-31G(d,p)+ZPE
9*(tct-HT) 2.3 ROHF/6-31G !

2.7 CASSCF/6-31G"!

2.8 B3LYP/6-31G(d,p)+ZPE
105" (tct) 2.8 B3LYP/6-31G(d,p)+ZPE
10*(ttt-HT) 0 ROHF/6-31G !

0 CASSCF/6-31G"!

0 B3LYP/6-31G(d,p)+ZPE
5477 (ttt) 0 B3LYP/6-31G(d,p)+ZPE
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Fig. S1. Energy levels and electronic density distributions for the four highest occupied

molecular orbitals in the 1,3-CHD and 1,4-CHD molecules calculated at the HF/6-
311+G* level of theory.
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Fig. S2. Schematic presentation of ionization energies and molecular orbital levels

involved in the formation of mono- and dications of 1,3-CHD.
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Fig. S3. Schematic presentation of ionization energies and molecular orbital levels

involved in the formation of mono- and dications of 1,4-CHD.
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