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Fig. 1 Experimental Raman spectrum of ACN powder
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Fig. 2 Experimental IR spectrum of ACN powder
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Fig. 3 Optimized equilibrium geometry
and atom labeling of ACN

PR IR R IR L DR O T AR Y 0
A SR L S P T W SR

ACN 7364 19 ANEUT, STANRIESUR ., W% 1%
T 66 D PAEAR, FETIX 66 4PN ARBRIFARYE 3 19 X FR A
I Pulay S4BT 60 3G T —& 3L 51 sz, 58
RIS FRAAR Si~Ssi o fieJa i GARZPED Fe 7153 51153
AT IEARTE A DX FRAAR Si B RIHRE M i 43 e, AT
SERAS TRTIESTAR K R AT I

3 HZERSHE

3.1 ACN #FHyFEhE

HEgER BN, BT CHy ZHAY Hy fl His IS, ACN
43 F AT TR W — P 1 P9 i Hag A1 Has 43 31
PLFIZFE I, BZ5F 18 B2 A 0. 088 00 10. 087 63
nm, X5 9 FH L IR M e R EA - TR
ACN 43F 1) T A # AR AR 5 S 90 5000 00 7 249 i 22 43 91)
>4 0.000 71 nm Hl1 0. 8%, i KA 2= 45K 0.002 40 nm F1
2.5% LA BorHrae i, i b s i LA AL B S 40T 5, i
— IR B R, R 6-311G(d, p) FEEEAHZE LR
6-31G" "N 6-31G(D ™ I ML R 5 LR BRI A LT
3.2 IRFIRERMEAR

F 1B T, HZ SRR DL R E AR 2 55
PEEAMT I T RER & LK T 10 ORI . e
LM S 56 (E 4 S0 5 LA I SR R AT T O L, AR 3L
2 LAMIER S B AE 5 A S0 3 0 (B 43 B AE 0. 96 ~1. 04
H0.97~1.01 Z W], WRIHEGBIMER S TRmEIRY) &
BIEEIT . AETER AR 2200 AT ek A F PR 5 i 4 F 22 1]
FEAEATAHELAE R I ERS AP I R J3 7 FRAR AL AR, AR 4
THARISLIREE R, B ACN 43 F MR Sh 3 3 43 2 LR JLAHB
ST A8 A S .

Table 1 Calculated and observed frequencies (cm™' ), PED and assignments

VL ES L BESM i
PEar BERE FAW)\ hig
3626w 3 445 3291w 3 294w S14(100) N7 Hyg 45
3 247sh 3089 3136sh 3 100sh S11(98) Cs Hus 4
3 191s 3036 306lsh 3 069m S7(58)S5(25)S, (14) CsHyss CoHyp s CyHyy 1%
3176w 3022 3 059m S5(53)Sy (37) CyHyy, CyHy, fii%5
3167w 3013 3022vw 3 026sh Sq(46)S7(37)S5(12) CyHus s CsHis, CoHio %
3 147w 2 995 3 003sh S5(89) CiHy 4
3 116m 2 965 2 975vw 2 985vw S15(52)S17(47) CH XS FRAM4E AL XFR 4
3115m 2 965 S19(56)S17(25)S15(19) CH3 RO FRh4s B, XIFRgs . 3T 4E A
30425 2896  2929vw 2929 m S19(44) S17(28) S18(18) CH3 ROFRA4E B, XIFRigs . RXTFRIP4E A
1 771m 1700 1 661s 1 664s S15(76) Cs Oy 145
1 646s 1583 15965 1 602s S1(23)S5(20) C1Czs CiCs %5
1 636m 1573 1553s 1540w S10(16)S,(16)S,(15)Ss (14) C5Css CoCyy C1Cs s C3Cy i
1 558m 1500 1499m 1 502sh S35(39)S15(13) His N7 #2482 N7 Cs 45
1 529sh 1473 1487m 1 489sh Si3(18)S37(17)S39 (12) HiCyy HnCry HioCo T N5 BH
1 491sh 1437 Sz (81) CH: JXFRASTE A
1 469m 1416 1434s  1435vw S22 (91) CH; RFASTE B




2708 i 5Ot RE S %32 %
gk 1
1467w 1414 Si1(18)S3(16)Ss(12) S35 (12) HisCs s Hi2Co MM CiCs 45 Hig Ny f242
1 401m 1352 1367m 1368 m S0 (86) CH; XA
1 357s 1311 1 320s 1 320s S15(22)S3(21)S4 (11) Hi5Cs, Hi Gy HisCs T8 N2 il
1338vw 1293 1262m 1 265m S10(17) S, (11) CsCs il Ci Cs i
1 2665 1225 1228w 1233s S12(21) S35 (15) S, (15) Cos N7 fifidfi His Ny #8242 C, Cs {45
1237vw 1198 1 206m S15(19)S15(14) S35 (14) S5 (13) N;Cg» CsN7, CsCroffigi OgCy FE4E
1 204w 1167 1180w 1 176s S37(23)S45(20)S43 (17) S50 (16) HiCry HisCs, HiCyy HipCo i NSl
1 183sh 1147 1160sh 1 160m Su1(34)S35(21)S45 (19) HisCs, HipCoy HiCy 16 NS BH
1 113vw 1082 1081sh 1 080sh S1(16)S41(15)Ss(14)Sy5 (13) C1Cy 45 HisCy N CoCs fdi Hys Cs 16 425 i
1 054sh 1026 S5(28)S,(28) C5Cy s CoCs 145
1052w 1024 1040w 1033m S25(55)S54(19) S5, (16) CH; #2428 A CH; 4742 B 0o Cs 104N il
1015m 989 1013m S25(52) S, (21) I CH; #7242 B
1011s 986 998w 1 001s S24(26)S55 (18) CH; #2428 B 3RS
1 008m 983 988sh Su4(39)S46 (30)S42 (13)Sz5 (12) H14Cy s HisCs, HisCs NS Hh 2R Y75
974vw 951 962w 961sh S40(47)S45(18) S5 (13) S35 (11) Hi2Cos Hi3Csy HisCsy HinCr TAMES
961vw 939 S16(29)S13(17) S5, (16) S50 (12) CsCro» N7Cs {145 Co N7 Cs 48T Oy Cs 1215
918vw 898 907w 907vw S15(26)S35(23)S42 (19) Hi5Cs, Hi Gy HisCs 4N gl
846w 830 839sh 838m S10(17)S12(15)S31 (15)Sz5 (11) CsCs s CoNy {5 Cs Ny Cy A5 T HITIY
842vw 827 Ss5(46)S44(25)S46(13) HiuCiy HiuCyy HisCs AN HH
7lvw 760 750s 751sh S25(30)S42(26)S45(18) I8 HizCss NoCo MM
708vw 701 693s 697vw Sog(64)S40(15)S4, (12) Wi B HipCo HyyCy AN
672w 667 664m 664m S27(27)S16(22) S50 (13) Sy (11) WAL B CsCroffiii Oy Cs FRIBIFRXTFRAEIE A
633vw 630 S26(56)S27 (31) HRIFEEE A, B
629w 626 616m S51(57) S35 (15)Sz3 (12) O Cs TSNS N7 Cs #1575 CHs 3232 A
541sh 544 S35 (40)Sy5(15) S35 (13) His N7, N;Cs EAMS ] N, Cs %
536w 539 532w S50(36)S27(16)S49 (14)S26 (11)  OgC FEABEIARAFRAEIE B N7 Cs Cro ZBIE I A FRASIE A
5l4vw 518 510vw S5 (28)S30(26) N7 Cs HANE . BR R A FRITLAN B
419vw 429 413vw S29(63)S30(18) R TFRHL M A SRR B
354vw 368 369sh Su7 (44)S45 (29) Cs Ny H Pl N7 CsCro 25T
339m 354 346m S19(19)S50(16)S12 (12) N7 CsCro 28T OgCs $245 Co Ny {145
258m 277 276sh S0 (47)S29 (13) R R FRHLM B3R R A
175sh 199 178sh S34(52)S47(26)Su9 (15) Cs N7 Cg 25T Cs Ny i A5 i N7 Cs Cro 25T
92s 121 125s Si2(33)S35(26) S5 (12) N7 Cg #%% Hig Ny [i4MS H N7 Co 1405
57s 88 91s S5 (78) Cs Ny 5%
29s 62 S33(57)S51 (19) Cs CroHLi%E Oy Cs TN

s: strong, m: medium, w: weak, sh: shoulder, vw: very weak

fiF 3 445 em ™ GEISTHRESNZE, T [F) Ak B VR 2 i
EE, BRESA NH 844 kg, 50
HRARE (9 NH A 45 92 85 02 F 3 500~3 000 em ™' ) &1
1500 e ' &b A X A F NH #2424k 8, FIEFB 8051
CN ZifiR 5. 544 em™ ' pygxf B NH /b2 gl ik 3h, 1
A CN M f 3R 3 .

f7F 3 089, 3 036, 3 022, 3 013, 2 995 cm ' &b (U411
JB& T 5NTCF AR 5 A~ CH 848 iR 8, X5 DI SCik
I I35 FF A CH A 45 4% 8 — B/ 3 150~3 000 em '
SN EEA B, M55 THAHER 5 4~ CH 8y m & it
PRt gi% R 1473, 1414, 1311, 1167, 1 147 em™ ', 5
FNTCHAHIEY 5 A4~ CH S T A1 S il 3R sl % A5 % 983,
951, 898, 827 cm !,

f7F 2 965, 2 964, 2 896 cm ! [l @ T H 3Ly CH
LIRS, X5 LATESCRR A H 0 3 CHL e 45 B 3 0
IR PR P RE AT . T 1437, 1416, 1352 em™ ' 4b

U o T R AR TR R . 2T 1 024, 989, 986 em ' Ak
PRI 24t 5 OSSR AR AT G IR Bl . Horr 989 em ' AL Al L
2 SR IR I W, 2 B IR AR Sl 0 A L TR AP RE 2R AR 80
SREGHE S RO PR S, SCERLT, 14 JWARGE 1 ix g, AR
WAL, FUR AT XA W A R Sy SRl ) BRE I AR 3l T
AR R, WIHRERWA 21 0 HAETTHE .

fF 1583, 1573, 1293, 1082, 1026 F1830 cm™ ' fyli&
FEIHE TRICHAY CC ik,

701 em M IEIH R TS OUH A & MEE - CH mAbz
3fj. 630 e ' AbYIE FEBIH)E THBIEIRS) . 429 em ™ ARy
SRVl

LT 1700 em™ " Ab I8 T CO i #z 3l . 539 em™!
AbiUE EZ TR T CO $RIEIR SN, 626 cm ' AL JE T
CO oM ) .

fiF 1225 em ' HYIESE Ny Gy CsNz, Cs Coo %755k 31
AR, 951 em ' bAIEE Ny Cs, CsCrofhis . CoN7Cs
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Raman, FTIR Spectra and Normal Mode Analysis of Acetanilide
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Abstract

The Raman and FTIR spectra of acetanilide (ACN) were measured experimentally in the regions of 3 500~50 and

3 500~600 cm™ ! respectively. The equilibrium geometry and vibration frequencies of ACN were calculated based on density

functional theory (DFT) method (B3LYP/6-311G(d,p)). The results showed that the theoretical calculation of molecular struc-

ture parameters are in good agreement with previous report and better than the ones calculated based on 6-31G(d), and the cal-

culated frequencies agree well with the experimental ones. Potential energy distribution of each frequency was worked out by

normal mode analysis, and based on this, a detailed and accurate vibration frequency assignment of ACN was obtained.

Keywords

Acetanilide; Raman and FTIR spectra; Normal mode analysis; Frequencies assignments

(Received Sep. 12, 2011; accepted Nov. 16, 2011)





