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Table 1 Optimized geometrical parameters( DFT) MGITC, at

om labeling is according to Fig 2 Bond is between the
atom and its frontal atom Angle is among the atom
and its double frontal atoms. Dihedral is among the

0 138 3n m, 0 139 nm

Table 2 C(Calculated vibrational wavenumbers, measured Ra-

man bands positions and assignments of MGITC

atom and temate frontal atoms Vmp)/ cm=! Raman activity IR intensity ~ Assignments
Sym bol Bond Angle Dihedral UFF(Dreiding) Type 576 31 6 My, g
C c.3 686 46 31 &6
€ L4121 c.3 691 38 1 Wty
C; 14354 104 8494 c3 704 39 1 Ve, G564
Ci 14013 130 1277 180 c.3 816 1 3 Bc, cicpo
Cs 12302 130 3327 0 c3 967 42 9 Y0, C17
Ce 1 2293 99 5397 180 C_3 983 4 698 12 Vsi N, (1)
Cy 1 2390 150 203 6 180 C_3 1115 42 328 21 W,c (19
Cs 1382 111 1874 0 c3 1465 442 399 By 16 Cig
Co 12540 98 6090 0 c3 1547 2 508 297 %c,,
Cio 1 4470 138 988 5 180 C_3 1571 225 5 VCZ(I17
Cy 1 4034 112 3643 180 C_3 1658 200 163 6(12(18
Co 14043 132 2688 0 c_3 1786 205 7 1027 LCRAC
Cp 1 4232 139 071 1 180 C_3 1841 2 497 764 ‘7’\121(119
Cu 13531 108 0459 0 c.3 1994 6 497 43 Bxy ¢,
Cis 13555 136 4240 180 c_3 2021 131 34 Vists G €11 €12
Co 12787 123 6938 0 c.3 2096 194 6 VeyCotis
Cp 14802 123 7721 180 c.3 2173 852 285 Va5
Cs 14060 130 5831 0 c_3 2348 1 990 29 Vit CC i C1a
Co 14802 101 7694 180 c.3 4054 20 646 12 425 W,085019
Nao 1 3630 126 5829 0 N_3 V: Stretching; §: In-plane bending; Y: Out of plane bending; T:
Nay 1L 3717 136 560 8 180 N_3 T or sion
Cn 1 3630 111 8541 0 C_3
Cxn 1 3669 111 5795 180 C_3
Cu 1L 3717 145 7443 180 C_3 22
Cos 1L 3710 145 7443 0 C_3 MGITC 2 ’ 2
N (IS) 14135 103 468 8 0 N_3 1,23
Ca(1S) 1 3653 93 6116 180 €3 G aussian .
S;(IS) 19820 305 5132 180 S_3+ 6(S_3) . 550~ 4200
cm™! s 704 816 cm!
) Cy 3 G, G5, Cy
2 , 1 C» ,
3 576 691 cm™!
21 MGITC , Nai Ny Ci
Gaussian MGITC Cy Ciy
2 . MGITC Ca3Has N3 , 2173 em™! G Cs
(s Has N 3 ’ . 1786, 1841, 1 94cm™" Ny
Voo Mo Cis : 178 1841
Na, Cs em- !, , C C
Cio ) [C1—Cs—Cio—Cs —Cs] 1 c Ca
(Cy) Cy, G5, Cy Cs ’ .
) . G 1 3 Cuo 3 686 1465 cm
Gs, Gs, Cii, Cia, Ciz, Ny, Cpa, Gz, Cs, Gs Cii, Cio ’ ’
Cia . . 1658 2097 cm™! Cio Cy s Cis
G 2 Cr. Cs. Ci. Cu. Na, Cs
Cas. C. ¢, Cp , Cs. Co Cun, Neos G
Ci2 Cs 3 4 054 ¢cm™! s 983 1 115 em™! N,
C—C Si. Ny Ci
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Raman Scattering Calculations Studies of Malachitegreen Isothiocyanate

GUO Meran, CAI Hong-xing, CHEN Gao, FAN Ya, ZHANG X4 he'
International Joint Research Center for Nanophotonics and Biophotonics, CUST, Jilin, China, ILPB, and UB, USA

Abstract Malachite green isothiocyanate (M GITC) is a Raman probe molecule that was applied to cells detection, tissue
composition detection and cells stain imaging. In the present work, MGIT C molecular structure was optimized by density
functional theory(DFT) calculation. MGITC molecular Raman spectra and infrared spectra were calculated with Hartree-Fork
theory and MP2 theory based on STG-3G level, then two theoretical Raman spectra were carefully compared with experimental
spectra, and good agreements were obtained bet ween the theoretical and experimental results. MGIT C structure parameters w ere
given also in the paper including bond lengths and bond angles etc. Vibrational modes were assigned to all bands in the range

between 550 and 4 200 cm™ '. This work will facilitat e t he application of MGITC Raman probe for biology.
Keywords Raman spectroscopy; T heoretical Raman spectroscopy; MGITC
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