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Fig. 1. Molecular structure of BCAPA. Fig. 2. IR and Raman spectra of BCAPA in bulk.
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Fig. 3. Schematic diagram for amide vibrational modes.

Table 1. Assignment of vibrational modes for BCAPA

IR (cm-1) Raman (cm-1) SERS (cm-1) Assignment

613 In-plane quadrant bending of mono-substituted benzene ring
756 In-plane quadrant stretching of para-substituted benzene ring
778

841 vs(CON−)
1006 1001 997 Ring breathing

1140 C-H in plane bending
1179 1180 C-H in-plane bending(?) 
1261 1262 1283 Amide III(trans)
1323 1324 N-C stretching

1378 vs(CON−)
1440 1442 N-H bending
1531 1532 Amide II
1599 1599

1607 1603 Aromatic C-C stretching
1647 1648 Amide I

Fig. 4. Raman spectrum of BCAMPA in bulk.
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Fig. 5. Resonance structure of BCAMPA.

Fig. 6. Raman spectra of BCAPA obtained from bulk (a),
Au-substrate (b), and Ag-substrate (c). Asterisk indicates the
peak for Au-substrate.

Fig. 7. Structures of BCAPA (a) and BCAPE (b) obtaine
from HF/6-31G*.
Journal of the Korean Chemical Society
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Fig. 8. Raman spectra of BCAPE obtained from bulk(a), Au-
substrate(b), and Ag-substrate(c). 
2003, Vol. 47, No. 5



538 ��������	
����
��������

.

n,

,

ia,
V.
.;

;
si,

.;

J.
.
-
.
.;
, J.
Û no[ mb !>� c��Áno(R05-2000-000-

00054-0)M�0$ �rR�ÿ.

� �   !

1. Bubert, H.; Jenett, H. Surface and thin film analysis,
Wiley-VCH.: Weinheim. 2002.

2. Bumm. L. A. et al. Science 1996, 271, 1705.
3. Chen, J.; Reed, M. A.; Rawlett, A. M. Tour, J. M. Science

1999, 286, 1550.
4. Fleischman, M.; Hendra, P. J.; Mcquillan, A. Chem.

Phys. Lett. 1974, 26, 163.
5. Nie, S.; Emory, S. R. Science 1997, 275, 1102.
6. Kneipp, K.; Wang, Y.; Kneipp, H.; Perelman, L. T.; Itzkan,

I.; Dasari, R. R.; Feld, M. S. Phys. Rev. Lett. 1997, 78,
1667.

7. Michaels, A. M.; Nirmal, M.; Brus, L. E. J. Am. Chem.
Soc. 1999, 121, 993.

8. Adlkofer, K.; Eck, W.; Grunze, M.; Tanaka, M. J. Phys.
Chem. B. 2003, 107(2), 587.

9. Ulman, A. Acc. Chem. Res. 2001, 34, 855.
10. Joo, S. W.; Chung, T. D.; Jang, W.; Gong, M. S.; Geum,

N.; Kim, K.; Langmuir; 2002, 18, 8813.
11. Yu, K. H.; Rhee, J. J.; Ko, S.; Yu. S.-C. Langmuir.

2001, 17, 8184.
12. Yu, K. H.; Rhee, J. M.; Lee, Y.; Lee, K.; Yu, S.-C

Langmuir; 2001, 17(1), 52.
13.������ ��	
 ��
 ��-��� �����
������� ���� !, 2002, "#$%& '()
*, +,-.

14. Grabar, K. C.; Freeman, R. G.; Hommer M. B.; Nata
M. J. Anal. Chem. 1995, 67, 735.

15. Bright, R. M.; Walter, D. G.; Musick, M. D.; Jackson
M. A.; Allison, K. J.; Natan, M. J. Langmuir 1996, 12,
810.

16. Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuser
G. E.; Robb, M. A.; Cheeseman, J. R.; Zakrzewski, 
G.; Montgomery, J. A.; stratmann, J. R.; Burant, J. C
Dapprich, S.; Millan, J. M.; Daniels, A. D.; Kudin, K. N.
Strain, M. C.; Farkas, O.; Tomasi, J.; Barone, V.; Cos
M.; Mennucci, R. B.; Pomelli, C.; Adamo, C.; Clifford,
S.; Ochterski, J.; Petersson, G. A.; Ayala, P. Y.; Cui, Q
Morokuma, K.; Malick, D. K.; Rabuck, A. D.; Ragha-
vachari, K.; Foresman, J. B.; Cioslowski, J.; Ortiz, 
V.; Komaromi, I.; Gomperts R.; Martin, R. L.; Fox, D
J.; Keith, T.; Al-Laham, M. A.; Peng, C. Y.; Nanay
akkara, A.; Gonzalez, C.; Challacombe, M.; Gill, P. M
W.; Johnson, B.; Chen, W.; Wong, M. W. Andres, J. L
Gonzalez, C.; Head-Gordon, M.; Replogle, E. S.; Pople
A. GAUSIAN 98, Revision A.7, Gausian: Pittsburgh
PA., 1998.

17. Yu, K. H.; Rhee, J. J.; Ko S.; Yu, S. C. Langmuir. 2001,
17, 8184.

Fig. 9. Adsorption orientation of BCAPA on Ag surface.
Journal of the Korean Chemical Society


	Biphenyl-4-Carboxylic Acid Phenyl Amide의 금속표면에서의 
	최혜란·임정훈·한건옥·최호섭·김동희·유수창*
	군산대학교 자연과학대학 과학기술학부 화학전공 (2003. 8. 19 접수)

	Surface-Enhanced Raman Spectroscopy Study of Biphenyl-4-Carboxylic Acid Phenyl Amide Adsorbed on ...
	Heay Ran Choi, Jung-Hoon Lim, Keunok Han Yu, Ho Seob Choi, Dong Hee Kim, and Soo-Chang Yu*
	Department of Chemistry, Kunsan National University, Chonbuk 573-701, Korea (Received August 19, ...
	주제어: SERS, 바이페닐 아마이드, 카르복시산, 흡착배향
	Keywords:�SERS, Biphenyl Amide, Carboxylic Acid, Adsorption Orientation
	서  론
	실험 및 실험방법
	결과 및 고찰
	결  론
	인 용 문 헌







