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Table 1 UV-Vis results of rare earth- chlorophylta, cuprunr
chlorophylt a, standard chlorophylt a and pheophytina

A/ nM Lachka Smorchka Circhba chta pheoa
Soret band 428 421 418 430 410

Q band 666 661 653 663 666

Is/ Iq 2.33 2.26 3.00 1.22 2.22
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Table 2 Principal infrared spectra (cm™ ') and identification of metal chlorophylka and pheophytina

pheor a Lar chla Smrchka
1736 1 736 1741
1693 1 703 1703
1 620 1 620 1 625
1 469( vs) 1 462(m) 1 464( m)
1 252(vs) 1 252(w) 1252(w)
1 069( vs) 1072(w) 1 072(w)
2852 2 851 2853
2953 2 954 2955
2922 2920 2923
3 386 3 361 3415

Curchba chla Group identification
1734 1 734 C—0 (C7,C10)
1 697 1 698 C—0 (C9)
1612 1611 C—C
14 54( m) 1 452(m) Skeleton vibration
1 255(w) 1 257(m) C—N, C—N, C—C,
1 076(w) 1 070( w)
2 850 2 850 CH
2954 2953
2920 2918 plant alcohol, C—H
3 381 3 386 O~ H

vs is very strong, m is middle, w is weak.
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Fluorescence X ray absorption fine structure spectrum of metal in metal chlorophyll a

(a) Lachla; (b) Smechla: (¢) Circhla.
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Fig.2 Radial distribution function of metal ions in metal chlorophyll a
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Table 3 Ion radius of different coordination number ( [m}“s'

lons Coordination number
4 6 8 9 12
Mg 72 77 79 82 87
Cu™ 67 72 74 76 80
La** 99 106 109 112 118
Sm' 9196 108 110 115
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Determination of Coordination Structure on Metal Substituted
Chlorophyll a by Spectroscopy

HONG Fa Shui’™ , WEI Zheng-Gui”, ZHAO GuirWen”, TAO Ye”,
HU Tian-Dou”, LIU Tao”, XIE Ya Ning”
f]JDe’parmie’m of Biology, Suzhou University. Suzhou 215151, China: & Department of Chemistry,
University of Science and Technology of China, Hefei 230026, China; *' Synchrotron Radiation Laboratory,
Institute of High Energy Physics, The Chinese Academy of Sciences, Beijing 100039, China)

Abstract  La chlorophylka, Sm-chlorophylla and Cur chlorophylka were synthesized from pheophytira,
lanthanum, samarium and cuprum in the acetone solution. Their characteristics have been investigated by
ultraviolervisible (U V-Vis), FT-IR and extended X-ray absorption fine structure spectra (EXAFS). The Soret
band of UV-Vis spectra of La chlorophylka, Sm-chlorophylka and Cu chlorophylka was more ultraviolet shift
than that of pheophytin-a, the Q band was more red shift than that of pheophytira. FT-IR spectra of La
chlorophylta, Sm-chlorophylka and CuchlorophylFa was similar with chlorophyll, but different from
pheophytin. UV-Vis and IR spectra confirmed the coordination of La ( IlI), Sm ( Ill) and Cu ( II') to the
porphyrin rings. By extended X-ray absorption fine structure spectra method, it was found that the molecular
structure of synthesized La Chlorophylka, Smrchlorophyllka could be well fitted by the double decker sandwich
structure model that La, Sm was surrounded by eight nitrogen atoms from two porphyrin rings. It is believed
that chemical form of La chlorophylka, Sm-chlorophylka was a sandwich structured complexes with the La N
and Sm-N bond length of average 0.261 nm and 0.243nm, respectively. Extended X-ray absorption fine
structure spectra showed that Cu chlorophylka could be well fitted by the mono decker structure model that Cu
was surrounded by four nitrogen atoms from porphyrin rings, Cu-N bond length of average was 0. 197 nm.
Elemental analysis indicated that La chlorophylFa and Sm-chlorophylka have the double decker sandwich

structure, Curchlorophylka has the mono decker structure.

Key words metalchlorophyllta, extended x-ray absorption fine spectra (EXAFS), molecular structure
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