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WE ERTAER R S U SCASSCET =R T AR 12-ZmF T H
(1,2-Dithiete) %+ b T 2 XALE. F 5E-HE4EE(SOC) ¥ #H & il 554 Pauli-Breitie 411
S ER (R8T A T IR)FAT I E, HIBE N 19837 B 21135 cm ™!, XA
B SR AE EEAEA. R4 REW: Kk 1,3-dithiol-2-one 5 B ik £ & >
(Trans-MinSo) 1 Ik 4 = ¥ thiolthioketene. i+ 8 5 5L % W 5L 45

#1 trans-dithioglyoxal
A%

1 5§

UTAER, WAk 2 B N (R iIE 9 B A T Aok 3t
AW R, X RZHEOCR N, B R AR,
AT S B BLER B Ay ¥R N (R 9 i S A 2. Dk
A A2 R4 B 3k R I AT SR Ak 22 AT
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SRR E L, eI e S AT T T2
Fr =T Diehl M4 AN F L 20 40 6 i 4 Rt 3-
dithiol-2-one#FAT T ZLMFA 5T, JF HAIESE 1, 2-dithietesd
o8 10 S R A, o B T 5 (HF J7 V5 R % 212 6
B3LY J7v5) R W HAE SR AR . 1K, Mielke X
HAERT RSB SN TH N HFTIR 20406
WHFSE T 1, 3-dithiol-2-one /M S i, F5 1 32 %7~
W) A trans-dithioglyoxal, [F]IfHK I ZLAMGIE K, 5 H
K% =4 M thiolthioketene(4l T &]).
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HEERE B L 2009 4F ZE 394 X 7 M

VF2 b2 I N AR L dh ). RN FF IR AR BOR
BHGRIAAT, SHERTAC X, 7548 AL i 2 W) 7
FR(ISC) B N L (10), &AL, XFE, ok
25 R AL ERASAN P B B 25 OO 35 O . 1% A% TR AF
FL, T FLWE R B AR T A X [ A A8 SR A I e
ST R AR L DR, GRS AT SRR T VAR
I ST AR L B B AR AT 06 L i RAT AT A, R,
Sastry b Ho A 2 U T ER IS F 5 10 7 006 CoHLS, 34
RETHT b BT A7 v] REFA e A AR EAT T R, BRI, N3
RETH A XHLE AR WIS, fEASCH, 18 54 ibth
X0 HE 3 (CASSCF) Jrik, X 1, 2-dithietef#) 4 145
B Je SLUOR A BT AT TIRAWEL, JEEAfiE T
WS, Sy, TS FFEASS A Gem EART X . FeAll
10 H AR A2 B A 1F 40 MBI 57 3 B T AC S B R N AL
2 WHEITE
2.1 U R A

JflGaussian 03 f2 71 [lJCASSCF J7ik, 6-31G*
FEA, RAR R N (IS S EORES A, RS &
A& ST U R B BEAT AR T 5. A2 XA (ISC FIIC)
JUAT Ry B T 25 F4ICASSCE I A4k 43 221 pty
SN TR H T A R s 0 T i 4 5 4 A o LA
AL o R B WA, A TR L
ST, A A O A R NV B BB T, 7E CASSCF/
6-31G* 1 4k 13 2 19 JL ] k9 B4 3% filk bR FH BOR
6-311+G* L4, AH[RGEE 7% (A E T CASSCF-MP2 L
MRETHAL.

SR, 3% A T gl 6 EL A4 (1) W HSORD i Eom)
b= | TP R O S WS 1 AT o el eI NI B =
CASSCF VI H U —AN Sk (120 B, DR Ay 0 22 3E
—BUi. B 1 ZIH T CASSCEH 5 7 (R 35 4k 45 ).
XM, S A A FE 10 AN A e 8 A
g b, XESHIE R C=CE fin, n*3iE, iR
T nBIE, S—CHFEEN o Ao i FIS—SHE
Mo Flo*BuiE. i ke x4 03 A e 3 2R U5 T
C=CHIC=SHH] 4 Pr, n*iE, C—CHLIK) ofll o*
BTG e S—Ci 42 (1 — AN B I n HUIE F1 S S 7 1R n Il
XL RIE. AU HICASSCF(10,8) %R, &
A 28 B v2 o6 B8 (TD-DFT) 15 7 A0 3k A R 16
HIKITRE.

2.2 AlE-HEMAE T

B AN = A 1 e - U R 5 (SOC) R FE T8 R
JH 56 A3 P 245 1) 22 21 2540 T AR FH (CASCI i B $ - 45
£ 58 4 Pauli-Breit BeBURh & 5 75 ( Hgo )M22), W5 1
LI ( Hgoy )AL T T0( Hoop )HEAT T 5, Rk
X4 F()~Q3), Lz AR TR, 5 MI,,
S B LT E RV E M s RS, p R gksh e
RIS

Hgo= Hgo,—Hsp, (1
2
~ o VAR R
Hgp, ZTZg(T;}i diys (2)
i ]

2
Hg, =%Z[%J(fj®ﬁi)(§i+2§‘,), 3)

i=j\ i

0(_2: e’h

2 4Ttm36‘2 ’
A LI I 2 (4 e H M3 5 MRS B 5 B0 fli = e Bl
AR H B B PR/

soc=[ >ooX (et

Mg=+1,0k=x,y,z

, 12
%ﬁﬂJ,(ﬁ

FERAR G505 AR g ) d 1 AR DG, S
A 10 ANHEFAAmT 8 MUELE 1), 5408
6-31G* I 5 T I & 5, P ek & it iz
GAMESSHE /74 58 L

3 SRS’
3.1 Cis-MinSo[X 3 % 25 BB

3.1.1 REN

Foog SO LA R R RN g A0 2 S 410 T 1 2 A
F 1, HiS,, Sy, Sy MT iR ARBER M.
{14+ 5 1) Cis-MinS o Fl Trans-MinS , [{) 4 ¥ Z % 5
Sastry & Ho 55 5 CEMP2/ce-pVTZK V- E BT #3465 1
B G i 7 U I = AR [ K SO
CASSCF(10,8)H i /KT~ I, Cis-MinS,J& T C,, 5 #f,
C—CHEFIC—SH K /303 4 1.3385 A Al 1.7811 A,
C—CHBEK 5 LR [ C=C R K, 1.34 A, JLTAHI%%.
Db 25 R C—CHt B A BB R AE. X T
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Cis-structure

22(a,)
Bl 1 CASSCF & iiEEsE

CiS-MiIlSo, SO,SI, Sofsz *l] Sole E,‘J E Eb‘gﬁ 7/% ﬁé @ ﬁ
CASSCF-MP2 . gifig it 5730100 2.9, 3.1 F1 2.4 eV,
X 5 75 TD-B3LYP/6-311+G* B it /K 7 T #5515 31 1)
4E91(2.81,3.06 1 2.39 V) (W.E 1 F12).
FHCASSCF (10, 8)/6-31G*Jj %13 %] T Cis-MinS,
F1Cis-MinT, [ 45#). @il 1 FioR, Cis-MinS, 541588 &
S GER, VAR T CIR R FEIsp’ A4k, £ Cis-MinS,
() R 45 f v, C—C B AN C—S B 11 B K 43 ) 2
1.3691 F11.7198 A. I, C—SHEK LUAH MY SpS H 1)
$10.0613 A. IS 1 FI& 5k S 50T LUE 21, i
BT 237 (b)) — 240% (b)) T EUL S 4
AT, HEAA DR, 8 23 &P
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Trans-structure

HUBERHE, X C—CHlE B A SRR IR, TR C—SHE
HAT AR, X T 24 4808 horih F S, &
RN 240%(by), AT IE B HEAR L 0.737 3py(S) -
0.737 3py(S), BT HAo*s_s/FF1E. T M 23w (by)
— 240*(b) WK, T T LSCCHE i M So & H )
103.51°88 2 S, A i) 120.89°, S—SH 1 i 24 1F
T C—SHEMITER:, ST IPHLFRIC=C nd+ fipra
THEFAE R 0. Fik, C—SEK 4
B 0.0613 A, [F] B C=CHEK LU AR M. 1) So S B2 58 46 1)
HF KK T 0.0306 A

1 Ji7R, 1, 2-dithietef#] Cis-MinT, Fl Cis-MinS,
A0 g5 R A H AL, o O A AT R T A BRI
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Cis-MinS,

Trans-MinS, Trans-MinS, Thiolthioketene

Z3CCS =4.53

1-Cis-S,/S,

£8CCS=32.93

2-Cis-S./8, 1-Trans-S,/S, 2-Trans-S,/S,

H-transfer-S,/S, TS-S§,

B2 F CASSCF(10,8)/6-31G* FEAEAN A B FERREE I ZEWMHAT X SWESHEK: nm, Bf: ()

T 23n (b)) — 240*(b) IR, FHATALZE HRSFRIE.

R AT B SIE - fph £ R RIC—C i o2 XK
fopts TR S, 535N, TATBOE DA Cis-MinS, 25, 1 HR SRS S A, PIUE, R IE R R ML

T2 RIS I, BEASAREM MBS, S, TiAFB R

H =S
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F 1 7 CASSCF fi4LF1 CASSCF-MP2 #. /K F L8 2| &£ YF i & fE B (a.u.) AT A X} BE R AE(kcal/mol)

State CASSCEF(10 8)/6-31G* CASSCF(10 8)-MP2/6-311+G*
Total energies AE Total energies AE
Cis-Structures
Cis-MinS, —871.9259 0.00 —872.3565 0.00
FC-S,; -871.8077 74.21 —872.2464 69.12 (2.9 eV)
FC-S, —871.8041 76.47 —872.2421 71.82 (3.1eV)
FC-T, —871.8130 70.88 —872.2694 54.68 (2.4 eV)
Cis-MinS, —871.8937 20.22 —872.3364 12.62
Cis-MinT, —871.8899 22.60 —-872.3121 27.84
1-Cis-S,/S;
S —871.8611 40.68 —872.3098 29.32
N —871.8602 41.24 —872.3083 30.26
2-Cis-S,/S,
S —871.8639 38.92 —872.3095 29.51
S, —871.8626 39.74 —872.3081 30.39
Cis-Si/T1/Sy
So —871.8864 24.79 —872.3306 16.26
T, —871.8852 25.55 —872.3285 17.57
S —871.8838 26.43 —872.3277 18.08
TS =S, —871.9495 -14.81 —872.3686 -7.59
TS - S, —871.8659 37.66 —827.2933 39.68
Trans - Structures
Trans-MinS, —871.9513 —-15.95 (0.00) —872.3844 —-17.52 (0.00)
FC-S, —871.8721 49.73 —872.3223 38.99(1.69¢eV)
FC-S, —871.8444 67.11 —872.3178 41.82
Trans-Min$S, -871.9075 27.49 —872.3260 36.66
Trans-MinS, —871.8545 60.77 -872.3199 40.49
1-Trans-S,/S,
S —871.8778 46.14 —872.3057 49.41
N —871.8777 46.21 —872.3047 50.04
2-Trans-S,/S;
S —871.8781 45.96 —872.3098 46.83
S, —871.8769 46.71 —-872.3070 48.59
H -transfer -S,/Sy
So —871.8750 47.90 —872.3005 52.67
S —871.8744 48.28 —872.3004 52.74
H-TS (So) —871.8289 76.84 —872.2663 74.14
Thiolthioketene —871.9506 0.44 —-872.3724 7.53

XS BEEEMM. X E 1-Cis-SyS,, 2-Cis- X 1. B 3 BWEHE T So, Si, Sy A1 T, &3ABETHIIERE,
SySi Fl Cis-S1/T /Sy &5 I A FHCASSCF(10,8) 1M HLbR7s T J6AK 22 R0 4 P et it ) 7 48 4%
16-31G* Jrikid 3 2, WK 2, AN RE =S T — H NS ST A RIS, A 2 EHHS, — S,
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RERE B e 2009 4F B39 5 7 )
FC-S,
A
O hics,
FC-S, 1 N O
! - H-TS (S,)
\ Trans-MinS 0
FC—Slo — ’ w2 ZaH-transfer-S /S
1 \\ 3y Crossing Seam S,/S, Crossing Seam S,/S, [ o
: TS-S, ] 3,
B — N = = P i
e " —— — B ; e s
2 . 2
£ - 2-Cis-$S, .
i S-S, |
i el mmEETT .
: SCCS-torsion u/ 116.23
@ ) 120.04
I—'.-'".i‘mn'—ﬁ M8 4
& e 121.61
/0, 2-Trans-S,/ Sy
4
b ’ S0
Koy “Cis-S,/T /S, S
> 4
10350
Cis-MinS,
’
S S S S S
@ P == | - VY v

Minimum Transition state Conical intersection T/S crossing

B3  1,2-Dithiete)ts R NAEZETEFS,, BKES,, ;M T HEATSEEGER: ()

X2

SCC-bending S

SCCS-torsion

ZE TD-B3LYP/6-311+G*7KF -3 3] 1,2-Dithiete [ K fE(e V) IHE FIREFE S M A K: nm)

Excited States Excitation energies

oscillator strengths

Transition electric dipole moments

Cis-Structures

Sim(23b;) —c*(24b,) 'A, 2.81 (441.58) 0.00 0.00
Sy 1 (222,) —0*(24b,) 'B, 3.06 (404.69) 0.002 0.1352
Tm (23b)) —o*(24b,) 'A, 2.39 (516.81) 0.00 0.00
Tan (22a,) —6*(24b,) 'B, 2.43 (510.38) 0.00 0.00
Trans-Structures
S n (23a,) — w*(24a,) 'A, 1.34 (924.77) 0.00 0.0448
Sy n (22b,) — w*(24a,) 'B, 1.56 (792.76) 0.00 0.00
T, n (23a,) — n*(24a,) 'A, 0.83 (1492.91) 0.00 0.00
R 3 XA Cis-Sy/Ty/SoAbELH Ly R A L%t B L F SOCHE HI TTRR A/
Spin-orbit coupling, (T|Hso(BP)[So), cm™
le 2e
State
Full One-center Two-center One-center Two-center
So-T (symmetry) 198.37 246.23 -0.36 —48.03 0.53
So-T, (nosymmetry) 211.35 261.37 -0.06 -50.09 0.13
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0 R R AR, N IR N 71.82
kcal/mol. M Cis-MinS, ] Franck-Condon(n o¢*) s5 JT
A%, fid RS R E—C—C— B
o 7 S0 E AT B HE A X 1-Cis-SyS, Al
2-Cis-SyS A E: M%) 32.93°, [FIIF4E £ £SCSFIC—C
BN, C—SHEAik. R WK, 7ESy/Si(1-Cis-Sy S,
H1 2-Cis-S5,81) 38 XL Wi H 5 1 S, 8 S 2 4 ik
T BE B LT AR 4), XA R IR 7% 5 i [
HEAZ X 5% 1-Cis-SyS; F 2-Cis-SyS,, EATHE A — 4 b
A 2 AR R S s R (K 3). WRE R MAES,
Cis-MinS, 1] f& & tb [ #E 22 X 48 1-Cis-S,S, Al
2-Cis-Sy S 18.8 kcal/mol, K| i [ 4EAZ X 458 N
FEALBS A RE T A2 R 1.

-871.80 §  p__s
-871.81 4 e
-871.82
-871.83 ]
—871.84 1
—871.85
U
-871.88 \\-m:
—871.89 4
—871.90 ]
-871.91 4
—871.92
-871.93 ]
—871.94
~871.95 ~ T —
—871.96 1

fF fr 1l vl Tl rTrIrrryrrreYyrrree7 7/

=20 0 20 40 60 80 100 120 140 160 180 200
Z8-C-C-8/(°)

Energy (a.u.)

. 0
e —

KBl 4 FZECASSCF(10 8)/6-31G*/KF L, Sois, S & M S, A&
K BE & BE — T f1 £S—C—C—SH B 254k (& 3 B 7 So/S,
/S, 0.33/0.33/0.33)

F3k Cis-MinS, '(n —o*)Ja, KR4 1%,

B4R KRB 27.05 keal/mol# 22, 3K
HPERTS -S, AR X 4% 1-Trans-SyS, 1 2-Trans-
SySi; Ak AR: TWILAS X RLCis-Si/T /So Z ) F
(ISO)R AR WI 42 N ), 1, 2-dithiete. FRATL N
W —C—C— 5Ll 28 AR AL Cis-S1/So 5 HE A8 X s AR
Reth, 5K 4 453 —5 AR Cis-Sy/T1/SeAL
Y, A& FECASSCF(10 8) 7k fitb 1533 1 &
SoHARETH 5 ¥ RS T & = e L 28 X
Cis-S\/T1/So(W§3E LIS 1/Ty FIT,/SefIH4 B i B —5),
RN Cis-S/T /SM, H fig &t Lk Cis-MinS, & 3.64

652

keal/mol. [ I ATt FH 8 20 D0 A vk (T8 5E AN 4] (1)
S—SHEK HCASSCF(10 8)P Ak 5 =25 1) LA 4 )43
BT A AT /SRS, /SCSHES N 116.5°(ILKE 5),
X5 #T¥CASSCF(10 8) /7 v Ab 453 21 (1) k4 B AH [H]
(£SCS =115.3°).

% IR, Cis-MinS, 448 X 1 Cis-S,/T1/So & ]
Bk (ISC) 21 5 25 So# RE 1111 06 K5 98 S B e ol e 1 72
1ok, Shaikt8 F1Sul™45 A £ 431 B 7 11 i
BHEC LR T VRN I8, MR AT I8 45 L 3k
73 2 8] A B 4n R 20(5)

<1¥/° ‘HSO ‘3¥10> > T("* )< (R )<T (™ )= 4,

(k=x,,2), (5)
H FBPAR TR 5 F R FR R R, r(ly/°~V) A
r(@”)%%ﬂﬂa%rﬁw&m&‘ AP NI FAE S
. AEZFSOCHT B Tk X (S) AT 4RIk 1 H.
LS A XHR. 1, 2-dithiete)d T Coy 2T #E, MEFAEFRE
ATLLE H, )Ry )@ T Ay By Bl By
R T SIEAMT A, PO FRERRER A,
Ma, x ay = Ay, HAHEAEH FESOCH A%, Wl
U, EATIAR EAE T AE R . SR, 7EAEXTRR & 1
T, SISMTZSOCH A 177.7 em™. M, MT & H
FERRIT RIS X FRPE SR VFIK, [FIREAR S BE R A A X
)fa
L(R)xT (R )<L (Sy) =4
Ay xBy x4 =B,,
A, x By x 4, :Bly
Ay x Ay x A4 = A,
ATLLE H, fEx By J7 A SOCHH A %, #Rif, 1z
Ji b RERYEAS T 23R 7R 1 R B AR R PEA,.
J11 5¢ 4= Pauli-Breit it HLHh & 51475 ( Hgo )HH 51 T
BRI L SOCHE FH AN K/, 4T3 3. i
x 3 AEH, BRI F TR S AR, i
SERTHE 1 20%. SOCYE R FEZEvrikk 7 H L
TRV (246.23 F1 261.37 cm™), i LA TLAE
JLTARH, dE— DR T O E R, JEE
£ 3)) 5 TR R I R AR A AN A L B p J T
BUEME BT, RS, &, H 23 An(b)HUEEE T

(6)
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24 4c* (by) BLE(WLKE 1), PIASC—SHEMH 5h T 850
&7 AR, DR, SO A Bl i Ok 5 [l AR [,
W= R OR L SOCHE I, B P AR B K SO CHH,
(T\|Hso(BP)|So) = 198.37 cm™ (ANINXS FRE ALK Ny
211.35 em™). M L€ A 40, Cis-MinS, 258 X A1
Cis-S1/T /So Z ] &5 T (ISC) B 3 25 S 34 HE Tl 1% [1] 31| 47]
R RN Y, 1, 2-dithiete /& A (). % 1,
2-dithiete JL°F- 2 1 Jo 34 22 1k AR TS-Soiifi LB 5™ W)
Trans-MinS,, 55256 45 R —E.

—871.82
—871.84
—871.86

—871.88

Energy/a.u.

—871.90

-871.92

-871.94 <
1035 ™~

Bl 5 1,2-Dithietef i f /S—C—C—SHL AL #R 3L B
Sy EMT, EHEmMAZXE

3.2  Trans-MinS, X & % 253568 H

o & M

FesE JUAT ) 200 B L vl 1 G5 1) A2 BRAR 3 1 "Re 1R 1K)
Befih, HARFEEL AR, fEEUK A dithioglyoxal ) 45
Foy e i e /D X S fE B BLR MS2 B KW, Trans-
MinS, A % T+ Cis-MinSy 5 4 18 €, fe & A 17.52
keal/mol. [FlFEC—SHEEA XU, BN 1.6392
AT R C=S XU (1188 K- ok 1.63 A). #E Trans-MinS,
Wi, C—SHEK 2 1.7324 F11.7528 A, HIX T-So s
WK 0.093 AF1 0.1136 A, TiC—SEEMIK KT Tn
— o WIKE, n > TREC=S n MEEAFIE PR,
Trans-MinS, F Trans-MinS, 5 K 1) X 5l 4 T C=S K]
B, B SeA M 1.6392A 8 # Mg K #1) 1.8229 A,
T B S TR A HL 7 AN 220 (by)iR 3] 24n%(a,) B
RS, 2.

3.2.1

3.2.2 [EHERX

A CAS(10, 8)T77k, 6-31G* 4, itk
13 3Sg, Sy 1 SyFA BRI 2 ] [ HE A8 XA, Ak # v
B A AT AT R R e B A 2 ST 1-Trans-S,/S;,
2-Trans-S,/S M H-transfer -S,/SoHI &5 #4. Kl 3 R Xt
TA4M, mTS, M S\ &AL ES, Kik
Trans-MinS 1R 75 5 # J# K #|Franck-Condon(FC) i
Sy, AR UK BB 41.82 keal/mol. 44 ZKE M 2
FCH U ¥ 2| Trans-MinS ,, 7E bl f
C=SIMEK RS, 11 1.6392 ALBHR S, &
) 1.7751 F11.8229 A. $:45, %41 Trans-MinS,, 14
2W LS E W, &3 1-Trans-Sy/S, 1 2-Trans-
So/Sy I [ HEAS X451 T 1% Trans-MinS,. #f € Z K&
x1 [0 =0(Ey—E,)/0q 1212 B 2 Fig i) C—S 8k (1 4 A1 73
TV A . B R 2 A< B W Ty 1) 2R ABL T o U A A it
L7 EL BT L, Trans-MinS, ) C—Sft K 5
1-Trans-S,/Si A1 2-Trans-S,/Si38 X AL B KA EL,
J5 ok 1 1.69A 18 i %] 1.74A. £ CASSCF(10,8)-
MP2/6-311+G* /K- I, 1-Trans-S,/S; Fl 2-Trans-S,/S,
A% X EE 1 8 4 Trans-MinS, % 10 keal/mol.

13k Trans-MinS, 5, ECASSCF(10, 8)/6-31G*
KP b, HEAARS, 5 SRR KRR,
J 27.49 keal/mol(WLIE 4). 1 H., #A $&2IAH N 1 5
HEAS X i, B, 7ES #ARe i B ) A0S /ST B
Trans-MinSo & AT HEMT. AR, ARWTELHES 1.3
AT A HEAS X H -transfer -S,/So N #0 T I
Ythiolthioketene, fECASSCF(10,8)-MP2/6-311+ G*
K- FREZ N 16 kcal/mol. Jt4b, 6 ik TH-
transfer-S,/S oAb [P Ff & 72 K x, [x,=0(E,—E)/0g]Fl

Bl 6 43 X & H-transfer-S,/Sy [ BE BB F 2 K &,
[x,=8(E,-E,)/0q] (a)FIELHIEE REX, [x,=(Vi|0H/dq
[¥]1(b)
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FEL ARG 5 K Abx, [o=(P[0H/Oq |Po)]23L AR 4 Al
G R EFE SIS AT M AHOC, AR E R EE
L5 C—CHE ARG K 53 11 10 A ZSCS IS i AH G,
X EEoK T 24 2 &S thiolthioketene. AT & L
Trans-MinSo#AE AL I 75 2258 ik ik 74.14 keal/mol
fefe, RNALITIESH-TS (So) AL REE L2
ANHI ).

4 g

BATHFSTHHEIT T 1, 2-dithiete (K646 [ W
WLEE, &V IIFT A 25 A8 Gaussian 03 FE /7 HL7E

KSR RE B, AECASSCF(10,8)-MP2/6-311+G* ¥ i /K
SR, BT T RS RETI . RS = EA A E-H
TE R A (SOC) A B T K 58 4G 1tk 2 18] 22 21 25 AH T A
FH(CASCI)J bk B &5 & 5¢ 4> Pauli-Breit  Je U & 5
FF(Hgo ) U213 408 0 F 35 ( Hgo, ) XL H - 35
(Hgop )REAT THH5L. R8T 1 e S 48 4 L
#l. F564% Pauli-Breit WEHURE & 545 (Heo )WL T
FHL AL SOC E H BIAR XS K/, M s v 55
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Theoretical study of deactivation and isomerization pathways of 1,
2-dithiete in excited electronic states

LU LingLing'", YANG Sheng', WANG XiaoFang', YUAN Kun', LIU XinWen' &
Wang YongCheng®

1. College of Life Science and Chemistry, Tianshui Normal University, Tianshui, Gansu 741001, China
2. College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou, Gansu 730070, China

Abstract: The potential energy surface crossings for 1,2-dithiete have been investigated using the complete active

space self-consistent field (CASSCF) method. Using the full Pauli-Breit spin-orbit coupling (SOC) operator ( Hg ),

that consists of the one-electron ( Hg,) and two-electron ( Hgg,) terms, we estimated the strengths of the SOC

(198.37 when symmetry is imposed, and 211.35 cm ™' with no symmetry constraints), which plays an essential role in
the spin transitions between different spin states. The calculations showed that the photolysis of 1,3-dithiol-2-one
leads to the formation of trans-dithioglyoxal (Trans-MinSy) as a primary product which subsequently gives a secon-
dary product identified as thiolthioketene. Our calculated results are in good agreement with experimental observa-
tions.

Keywords: 1,2-dithiete, surface crossings, spin-orbit coupling, group theory

656



	激发态1,2-二硫环丁烯去活性和异构化机理的理论研究 
	吕玲玲①*, 杨声①, 王小芳①, 袁琨①, 刘新文①, 王永成② 
	 



