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Vibrational spectra analysis of aldehydes and ketones excipients

SHI Bei —jia WU Li CAO Lin WANG Yu’

( Jiangsu Institute for Food and Drug Control Nanjing 210008 China)

Abstract Objective: To develop a Raman spectra method for the analysis of aldehydes and ketones excipients.
Methods: IR specira and Raman spectra of the excipients were collected respectively and the attribution of the
observed frequencies in the spectra and their association with specific modes of vibration were assigned. According
to the structure the similarities and differences among them were studied by comparing. Results: Raman spectra

similart and complementary to IR spectra can give the finger prints information about the corresponding structure.
Conclusion: The method is rapid simple and specific for the qualitative analysis of pharmaceutical excipients.
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Fig 1 Raman spectra ofbenzaldehyde( A) and vanillin( B)
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Fig2 IR spectra ofbenzaldehyde( A) and vanillin( B)
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Tab 1 Raman and IR shifts andassignments of aldehydes
benzaldehyde( ) Vanillin( )
Assignment( )
Raman IR Raman IR
3172s CH ( CH stretching)
3064w 3020m CH ( ®H stretching)
2975m 2945m CH; CH ( CHj stretching)
CH N
2819m 2737m 2856m 2739m

( CH stretching.CH bendingfermi resonance)

1695s 1702vs 1663vs 1665vs C=0 ( C =0 stretching)
C=C ( C=C(ring) stretching)

1597s 1550vw 1456vw  1597s 1584s 1456s  1591vs 1511w 1453m 1589vs 1509vs 1466s
( CH3bending)

1429m 1370w 1431s 1374vw
1203 1163 1021 1311s 1204vs 1297w 12655 1203m  1300vs 1266vs 1200s .CC .COC
1167m 1023w 1170s 1126w 1028w  1171s 1154vs 1124s 1028m  ®H bending in plane + CC bending + COC stretching
1000vs 962w ( Ring breathing)
827m 828s 745 6885 859vw 812m 734m 859m 812m 733s e
( ®H bending out of plane + v( C—C))
CH
648w 614w 437m 650m 636m 544w 429m 632m 589m ( Ring deformation + CH benling =+ mixed sibrations)
( note) : v—very; s—strong; m—moderate; w—weak .
C=0 1730 ~ 1700 c¢m ™! cm !
C=0 962 cm ™!
o o
C=0 900 ~ 690
o em ™!
1597 em ™'\ 1584 ecm ™' 1456 cm ™!
C=C o
1597 c¢m ™'
1550 em™" 1456 cm ™! o
; 688 cm ™' 745 cm ™
o 124
1589 cm ~'\1509 ecm ™' 1466 cm ™
1591 ¢m ™! 1511 812 cm ™!
em ™! 1453 cm ™! o 733 em ™
1430 o
em™" 1370 cm ™! 828 c¢m ™! 859
o em ! C-C o
o CH
1311 em ™" ~1124 em ™ o
3.2 ( acetone)
.CC
({0) o 1265 0
cm ™! 1154 ¢m ™! N
C-0-C o o

1000 o ( acetylacetone) 2 4 -
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Fig3 Raman spectra ofacetone( A) and acetylacetone( B)
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Fig4 IR spectra ofacetone( A) and acetylacetone( B)
2
Tab 2 Raman and IR shifts andassignments of ketones
( acetone) Acetylacetone( )
Assignment( )
Raman IR Raman IR
2970s 2965vw ( CHj stretching)
2925w ( CH, stretching)
1706m 1739s 1635m 1597m 1728s 1709s 1624v C=0 ( C =0 stretching)
1419m 1355vw 1456w 1366s 1425m 1366m 1456w 1420s 1361s CH ( CH3 bending + CH, bending)
1219w 1220s 1206m 1294s 1252s 1170m 1249s 1157m CH ( CH bending out of plane)
1035w 997m 930m CC CH
1066w 786vs 727 w 915m
786w 640vs ( CC stretching + CH bending)
CH2 CH

528w 389vw 527w

552m 505w 401vw 369w 530w 510w

( CH, rocking + CH bending + mixed vibration)

2925 cm !

€C=0

1456 ~ 1355 cm ™
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Fig5 Raman spectra ofPVP K30( A) and PVP K90( B)

6
Fig 6

115
110
105
100 A
95
90

o

=

£

ﬁ 75

§ 704 B

g o \
60 \
554
50
45
404
357
101
251 \f\/‘u
204
4000 3500 3000 2500 2000 1500 1000 500

Vavenumbers (em™)
K30( A) K90( B)

IR spectra of PVP K30( A) and PVP K90( B)



— 528 —

Chin J Pharm Anal 2011 31( 3)

3
Tab 3 Raman and IR shifts andassignments of PVP
PVP K30( K30) PVP K90( K90)
assignment( )

Raman IR Raman IR

CH

2955vs 2926sh 2892sh 2955vs 2926sh 2891sh
( CH andCH,antisymmetry & symmetry streching)
1669m 1666vs 1661m 1652vs C=0 ( C =0 stretching)
1493s 1494s 1463s 1493s 1494s 14625 CH.CH, ( CH andCH, bending)
1422vs 1370s 14225 1373m 1419vs 1373s 14225 1371m ( Ring breathing)
CN

1226s 1110m

1288vs 1228m 1168m

1229s 1103m

1287vs 1227m 1168m

(C =N symmetry & antisymmetry strechig)

78

1073w 1074w cc ( CC stretching)
1021m 1018w 1001vw 1024m 1017w 1001vw CN ( CN antisymmetry stretchig)
930s 895m 933vw 89%4vw 934s 895m 933vw 895vw ( Ring instantaneous vibration)
848m 845m 852m 845m CN ( CNsymmetry stretchig)
7495 735m 7495 7355 CH, ( CH, bending)
N <CH
556m 361w 649m 574m 502m 552m 365w 648m 586m 466m (CH bending and ring deformatiomy( C—H) )
K30 K90
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