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State(C1) orbitals character trér;jglon energles/nlgnx(pey) Cafc)'sclllator strenggl)qf)t'
S1(A) 35->36(0. 70) n—>m ¥ 343(3.61) 0. 000 7
33>36(0. 11)
S2(A" 34->36(0. 67) TH— > ¥ 212(5. 84) 220.0(5. 61) 0.417 8
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vis s Bl v o LAY FE 1 000~1 300 em ' X3,
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g1 075.1 152.1 195 em "1 1 291 em ' X
R T AT AFEIAH var vvsa wvas A vao o FE 1 300~1 500
em X, 1306 em UEMEGERIEIE B SR
1304 em ! Cugg) XF 75 1 377, 1 446 cm ' Fl 1 460
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AR s Fl wis s TATT 8 B 7 e v i 1 0

+R 2 7TEB3LYP/6—31+g(d)BititERIRBNNZEFN FT-Raman SLIGHRTENIAR ,
AR FE 228.7 nm B E K TR S1EHHIIEIA

Mode Computed(em™ ') Exp(ecm™) o

descriptions

A a b FT-Raman FT-IR R-Raman®

Vi 171 3003 C, Hys str

Vo 3163 2996 C;Hyy str

V3 3137 2971 H Cs Hyy asym str

Vi 3123 2958 H,,Cs Hyy asym str

V5 3119 2954 Cy Hyp str

Vs 3113 2 949 His C; Hyo /Hyy Cs Hps asym str

V7 3100 2936 HisC; Hyy asym str

Vs 3076 2914 H,,C, Hy, asym str

Vo 3074 2912 His Cs Hi7 asym str

Vio 3056 2 895 Cs —3H sym str

Vi1 3050 2 890 C; —3H sym str

Vi2 3039 2 880 HisCs Hiz sym str

Vi3 3033 2 874 C; —3H sym str

Vi4 3032 2873 C; H1; str

Vis 1729 1662 1670(s) 1670 1677 C, 0Oy str

Vi 1705 1636 1631(vs) 1632 1637 C,C; str
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Mode Computed(cm™) Exp(em™) .
descriptions
A a b FT-Raman FT-IR  R-Raman®
Vi7 1536 1479 1460(w) 1460 HisC; Hyp scissor
Vig 1529 1473 His Cs Hi7 /His C; Hyo scissor
Vio 1523 1467 Cs—3H/C; —3H in plane bend
V20 1516 1461 Cs—3H/C; —3H in plane bend
Vo1 1511 1456 H,sCs Hy7 /Hyy C; Hyy scissor+Cg —3H in plane bend
V22 1506 1451 1446(s) 1444 C; —3H in plane bend
V23 1499 1445 C: —3H in the plane bend
Vau 1436 1386 Cs—3H/C; —3H umbrella
V25 1433 1383 1377(m) 1381 1365 C, —3H umbrella
Vag 1430 1381 C,—3H/C; —3H umbrella
Va7 1408 1360 C;Hy5/CsHys bend
Vog 1375 1329 Cs Hys bend+H,4Cs Hy7 torsion
V29 1348 1304 1 306(m) 1299 C; Hy, bend
V30 1334 1291 1 284(w) 1286 Cs H1;5 wagging+C, His bend+HysCs Hy; torsion
V31 1315 1273 C; H1; /C, Hys bend+H,3Cs Hy; torsion
sz 1298 1258 Cs H1s wagging+Cs H;; bend
Vi3 1229 1195 1201(w) 1201 1198 Cs—3H/C; —3H in plane bend+H,;C; Hy; rocking
Vi 1183 1152 1153(w) 1151 Ci Hiy bend+H,, Cs Hz; rocking
Vs 1133 1104 C,Hyo +Cs Hyy bend+Cs—3H in plane bend
Vs 1121 1094 Cs Hy; bend+C; —3H/Cs —3H in plane bend
Va7 1100 1075 1 084(w) 1086 C, Hy; wagging+C; —3H in plane bend
V3g 1077 1052 Cs H15 wagging+Cs; Hy; bend
V39 1042 1021 1012 CsC; str+Cg Hy bend
Vio 1015 994 C;H,, /C, Hy3 wagging
Vil 1002 983 Cs Hys bend+C, —3H in plane bend
Va2 982 965 970(vw) 970 C; —3H/Cs—3H in plane bend+C; H1; /Cs Hy; bend
Vi3 957 940 C, Hi3 bend+C; —3H in plane bend
Vit 877 865 861(w) 860 C,C;/C,Hyz bend+C, —3H in plane bend
vis 844 835 829(w) C; Hy, /C, Hyz wagging+C, out of plane bend
Vi 804 797 C; Hy, /C; His wagging+C; —3H in plane bend
Va7 766 763 758(vw) H,sCs Hy; rocking+C; —3H in plane bend
Vig 679 681 C;H,, /C,Hy3 wagging+C, out of plane bend
Vi 644 648 C, out of plane bend+Cs—3H in plane bend
V50 517 530 524 (vw) 524 488 His Cs Hy7 rocking+Cs Hzs bend
Vi1 431 450 440(w) C, G, C; scissor
V52 343 368 370 C, Oy bend+ Hy3Cs Hyz rocking+C; —3H in plane bend
V53 312 339 Cs—3H/C; —3H in plane bend
Vsi 296 324 H, Cs Ha, /HisC; Hy rocking
Vs 247 279 C; —3H in plane bend
Vst 221 254 C; out of plane bend+C; —3H in plane bend
Vs7 218 252 Cs—3H/C; —3H in plane bend
Vss 207 241 C, Hy; bend-+H;; G Hy, rocking+Cs —3H in plane bend
Vs9 161 198 C, —3H in plane bend
V6o 153 191 Ho; Cs Has /Hio Gy Hiz rocking
V51 89 131 Deformation
V62 83 126 His Cs Hi7 /Hy C; Hyo rocking
V63 22 69 C1 0y bend+Cs —3H/C; —3H in plane bend

T ra: I BSLYP/6—31+G(D 0. FIEM =48, 94+4-0. 931 6 GFEAE s o HAR IR A 228 7 nm BULWPAT » IR S eia ] b i SRz & 6 5
vs:ﬁﬁ;ﬂ%;m?ﬁﬂé;m:*%mk;w:ﬁﬁmk;vw:ﬂﬁﬁﬂlk;Sym:Xﬂ‘fﬁ(;asym;fiXﬂ'fﬁ{a
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Resonance Raman Spectrum Study on Excited State Structural
Dynamics of 5-Methyl-2-Heptylene-4-Ketone

XU Zhu-bing » XUE Jia-dan, ZHENG Xu-ming
(Department of Chemistry, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This paper obtains electronic absorption spectrum and resonance Raman spectrum of trans-5-
methyl-2-heptylene-4-ketone (5M2H40) in three different polar solvents - methyl alcohol, acetonitrile and
cyclohexane, discusses Franck-Condon (FC) regional short-time dynamics under different polar solvents
and A-absorption band and calculates the electron transition, geometric structure and frequency of vibra-
tion of 5SM2H40 under B3LYP/6-31+G(p) calculation level. The result shows that the transition subject
of the strongest absorption band (A-band 220nm) belongs to 71— * . This paper identifies seven fun-
damental frequency vibration modes of resonance Raman spectrum according to theoretical calculation and
Fourier-Raman and Fourier infrared experiment. C==C stretching vibration (;) and C==0 stretching vi-
bration (;) make the greatest contribution to Raman spectral intensity. This shows that the structural dy-
namics of this excited state is mainly conducted along C=C stretching (;) and C=0 stretching vibration
(1) reaction coordinate.

Key words: 5-methyl-2-heptylene-4-ketone; electron transition; density functional theory; excited

state structural dynamics; resonance Raman spectrum
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