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%1 BRAFHEET Fe,S; (n=1-3, m=0-9) MW

Table 1 Photodissociation of iron-sulfur cluster ions, Fe,S} (n=1-3, m=0-9)

Neutral loss and Branching ratio (%) effi-
Parent ciency
ion S S2 Sa S4 Fe FeS FeS, (%)
FeS7 1.4 1.4
FeS7 2.4 2.4
FeS} 1.3 2.6 39
FeSY 34 34
FeS§ 3.3 2.9 6.2
FeSt 6.0 2.5 10.0 18.5
FeS7 5.0 27.0 32.0
Fe} 0.7 0.7
FeS* 3.8 3.0 1.6 8.4
FeS; 3.6 3.6
FeS7 6.1 7.7 13.8
FeS} 5.3 5.3
FeS7 38 3.8
FeSg¢ 9.1 9.1
FeSY 9.1 9.1
FeS§ 21 18.5 20.6
FeSS 4.8 4.8
FeS} 2.5 1.6 1.1 5.2
FeS? 3.3 38 7.1
FeS} 9.4 9.4
FeS} 8.6 12.2 20.8
FeS¥ 4.7 7.1 11.8
FeS} 14.0 7.5 21.5
FeS; 4.2 8.3 12.5
%2 SRMTFMMTF Fe,,S}(n=2-8, m=n ., n-1) XM
Tabel 2 Photodissociation of iron-sulfur cluster ions, Fe, S}, (n=2-8, m=n, n-1)
Parent Photodissociation Branching Parent Photodissociation Branching
ion channel ratio(%) ion channel ratio(%)
Fe,S* —Fe; +S 3.8 FegS7 —FesS7 + Fe 7.1
—FeS* + Fe 3.0 —FesST + FeS, 9.7
—FeaS* + FeS 1.6 —FeqST + FelS, 2.1
Fe,S} —Fext + 8 3.6 FegS{ —Feeq + S2 13.4
Fe3S} —Fe;ST + Fe 4.8 —FesS7 + FeS 1.2
Fe;;SI —»Fe:;s;’ + S 2.5 —-»Fe584+ + FeS, 2.5
—»Fegsg' + Fe 1.6 —»Fe4s4+ + Fey S, 6.1
—FezST + FeS 1.1 FesS¢ —FegS¢ +Fe 11.8
Fe.;S;L —*Fe3sg + Fe 8.5 —»FeeS;" + FeS, 5.5
—Fe3S} + FeS 2.6 FerS7 —FesSF + S 7.6
Fe S7 —Fe,ST + 8 6.9 —FegST + Fe 6.1
—Fe3S; + FeS 2.8 —FegSy + FeS 6.1
FesS} —FesS} + Fe 2.1 FesS7 —FesS7 + Fe 6.5
—FesST + FeS; 5.4 —FerS¢ + FeS 8.1
FesSF —Fe,S} + FeS 9.1 FesS7 —FesS¢ + Sz 5.0
—FerSt + FeS, 16.7
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o (2)FesS]: M—BRBRE, KEHES
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XRWER SR LR TS LN S R,
(d)Fe,s., () Fe,S; Y B F Fe ST AE=AERHT. ;ﬁﬁ
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AL (25)( 3(c)), A Fe BT EAAN S BTFER EEREAABENETA.
MBHEEEHWERRHE FesSs RTHMEZER, #F—IFLK S BERAH—HF
+ Fe BFHIRALfE, HENAREA FeuSy HIL M THRIA A, BAREENLEH
B YT HE S FesS} L HMB AR, V27, WM i FeoS; #B M T 2Fe . 4Fe AWK
BB BATIEALL P32, Bik,  FeeST 1 B MIEH bk E FeoSo /R FesST, S0k
[25) $tH, [FeeSe)*t Bl R IEHA, TEMMI RS HBHER Y% L EIFEMN [FesSq)?t,
EXERINFBIMERRMLN. XF Fe,SE, HERMA AT HEAARERHT 29(H
3(d), MAMHATRERBE A EFTH LN Fe BF, SATREEHE M.

(4)Fe3ST 5 FesST: XM HIBB FAE—RIEHHWERE, I FeoST, FesSS, FeeSy
BEES, YR SEY Fe BFNABMILRE. FesST WEERBEE N K E—F
S BF, HIN%*: Fe, FeS %, TMILHT AN — BN T PV27(E 3(e). EBE
R, BRAVFTG, 5SFe BEFBRESMAABARTRA, BRAREESE 5Fe-55* &
DHBRY), WMEALRDBTT FesST HIEET, THIEXMBENEE FeS K
Fe,S;. ATLLitA8, FesST MM TTHERTE FesST Y H4k L BN Fe-S 15, EAHFH
EHE. X—BXEH, RE FesS) BFHMM REAKEE, HEERTUALEYN, EH
AL A R AL A FesSt BTN AY, SEEWERE A AL SFe BT

4 Fit

ALREEHBAREN T EBA THEREFEE T Fe.Sh(n . m=1-13), KB4
BAM=nfim=n-1HNAEBFRERKEE. AHE T EFRENHAR T Fe,S;,
MR ECREE, KRR T EXRREBNKRES, S, Sq, Fe, FeS 5 FeSy %, BFE
FYBFEREAE m=nBm=n—-1H4ARK BHBMNEMEATESH Fe .S BF
BEHS58MBEATN Fe,S, BFHEROHMELUNERLEHN, T Fe.Sf, (m>n) BFHE
Fe,S} O 4HHBR4LERERN S BEF.

812 WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 1993



no

© 0w 3 O oW

10

11

12
13
14
15
16
17
18
19

20
21
22

23
24
25
26
27
28

3 X XK

McElvany S W, Cassady C J. J. Phys. Chem., 1990, 94:2057

Stiefel E I, Halbert T R, Coyle C L, Wei L, Pan W-H, Ho T C, Chianelli R R, Daage M.
Polyhedron, 1989, 8:1625

Sunshine S A, Keszler D A, Ibers J A. Acc. Chem. Res., 1987, 20:395

Krebs B, Henkel G. Angew. Chem. Int. Ed. Engl., 1991, 30:769

Lovenberg W. Ed. Iron-Sulfur Proteins, Vol. 1, 2, 3, New York: Academic, 1973 and 1977
HER, HBZ KRER BALNLE (ERLEAS), LiE: ERMBEHEY, 1985

Holm R H. Acc. Chem. Res., 1977, 10:427

Holm R H. Chem. Soc. Rew., 1981, 10:455

Bery J M, Holm R H. Iron-Sulfur Proteins, Ed. Spiro T G., New York: Wiley, 1982, 1
Miiller A, Newton W. Eds. Nitrogen Fixation-the Chemical-Biochemical-Genetic Interface,
New York: Plunem, 1983

Cramer S P, Hodgson K O, Gillum W O, Mortenson L E. J. Am. Chem. Soc., 1987,
100:3398

AR, EHE. £, 1989, 8:233

Musselman I H, Linton R W, Simons D S. Anal. Chem., 1988, 60:110

% W TRE RAES MBAEEHR (ERF)

B R LM RNES EyEem. 1992, 5:343

Rohlfing E A. J. Chem, Phys., 1990, 93:785

Herriott J R, Sieker J C, Jenson L H. J. Mol. Biol., 1970, 50:391

Tsukihara T, Fukuyama K, Tahara H, et al. J. Biochem, (Tokyo), 1978, 84:1645

Carter C W Jr, Freer S T, Xuong N H, et al. Cold Spring Harbor Symp. Quant. Biol,
1971, 36:381

Sieker L C, Adman E, Jenson L H. Nature (London), 1972, 235:40

Ghosh D, O‘ Donnell S, Furry W Jr, et al. J. Mol. Biol., 1982, 158:73

Lane R W, Ibers J A, Frankel R B, Holm R H. Proc. Natl. Acad. Sci. U.S.A., 1975,
72:2868

Mayerle J J, Denmark S E, DePamphilis B V, et al. J. Am. Chem. Soc., 1975, 97:1032
Averill B A, Herskovitz T, Holm R H, Ibers J A. J. Am. Chem. Soc., 1973, 95:3523
Kanatzidis M G, Hagen W R, Dunham W R, et al. J. Am. Chem. Soc., 1985, 107:953
Noda I, Snyder B S, Holm R H. Inorg. Chem., 1986, 25:3851

Hagen K S, Holm R H. J. Am. Chem. Soc., 1982, 104:5496

Dupré N, Auric P, Hendriks H M J, Jordanov J. Inorg. Chem. 1986, 25:1391

WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 1998 813



THE PRODUCTION AND UV PHOTODISSOCIATION OF
IRON-SULFUR BINARY CLUSTERS

Yu Zhongde Feng Wanyang Zhang Nan Wu Xiaojun Gao Zhen* Zhu Qihe Kong Fanao

(State Key Laboratory of Molecular Reaction Dynamics, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080)

Zheng Lansun Huang Rongbin
(Department of Chemistry, Xiamen University, Xiamen 361005)

ABSTRACT

The iron-sulfur cluster ions; Fe,S} (n = 1 - 13,m = 1 — 13), were produced by diredt laser
vaporization of a solid sample containing a mixture of iron and sulfur powder. UV photodissociation
of the cluster ions was studied with a tandem time-of-flight mass spectrometer. It was found that
all the cluster ions with compositions of m = n, m = n— 1 or m = n + 5 have relatively larger
abundaces, indicating that they were more stable. The photodissociation results of Fe,S;} ions
showed that, when n ~ m, the main channels were losses of neutral S atoms until n ~ m, while for
parent ions with n 22 m, the main product ions have the m = n or m = n — 1 compositions. Form
these experimental results, it was proposed that the Fe,S; ions might have structures similar to
those of the Fe,S,, cores in iron-sulfur proteins, while the structures of the Fe, S} (m > n) cluster

ions could be considered to have a pattern of the Fe,S;} cores with some peripheral S atoms.

Keywords: Iron-surfur clusters, UV-Photodissociation, Laser vaporization, Tandem time-of-

flight mass spectrometer
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