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Table 1. The effects of some bidentate ligands on nitrogenase activity

Enzymatic Contrast  -Fthalaldehyde DPPM DPPE
reaction ° Activity % * Activity % * Activity % *
Ligands mixed with CyH,—~C:Hy 58.8 12.6 —78.6 53.2 —9.5 72. 8 +23.8
MoFe-Protein solution H: evolution 8.3 1.8 —78.3 5.4 —34.9 3.4 —59.0
Ligands mixed with C>Hy—CoHy 42.0 11.1 —73.6 39.5 —6.0 50.2 +19.5
Fe-protein solution H: evolution 9.5 3.3 —65.3 5.8 —38.9 4.4 —53.7
Ligands mixed with C-Has ~CaH;y 36.7 24. 4 -57.0 49. 8 —12.2 70.4 +24.2
nitrogenase * * solution H. evolution 1.8 2.7 —13.8 3.9 —18. 8 3.1 —35. 4

Activity ; (nmol CyoHy formed /mg protein « min); Reaction time: 40 min(C;Hz), 2 h (H: evolution).

* Acuvity /Contrast x » Fe-protein + MoFe-protein
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Table 2. New promotor and inhibitors of nitrogenase activity
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Fig. 1 (a) Model of the nitrogenase M-cluster (FeMo-co) ;

(b) Structure of the nitrogenase P-cluster pair.
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Studies on Rationalization of Nitrogenase Active-
Center Models — Novel Nitrogenase Inhibitors

and Promoters as Chemical Probes
Liu Aimin' , Zhang Fengzhang' , Zhang Hongtu' , Yuan Yuzhou' ,
Xu Liangshu! , Wan Huilin¥' , Tasi Khirui®'

(Y Department of Chemistry, I Department of Biology, § State Key Laboratory for
Physical Chemistry of the Solid Surface, Xiamen University, Xiamen 361005)

Abstract

In previous work from this laboratory, nitrogenase substrates of about a dozen known types were
regarded as chemical probes, and multinuclear coordination activation of the exogenous substrates by
cubane-like, or twin-cubane-like cluster structural active-center was inferred. Recent publications of
models of nitrogenase M-cluster and P-clusters by Bolin and Rees ef al. , based upon single-crystal X-
ray diffraction data with 0. 28 and 0. 22 nm resolution, have shed new light on the structure of
nitrogenase active center. In the present work, we aim to gain information from new chemical probes
which alter the substrate specificities (N,, acetylene, or proton reduction etc. ) of nitrogenase. It will
be very useful in examining and understanding the structure and function of the latest proposed model
of nitrogenase active center.

The behaviors of 1,2-bis(diphenylphosphino)ethane, a promoter of in vitro nitrogenase catalyzed
acetylene reductive hydrogenation, but an inhibitor of hydrogen evolution reaction, as a new chemical
probe of nitrogenase active center are reported, together with more detailed study on the behaviors of
v-phthalaldehyde as a potent inhibitor of nitrogenase activity.

The preliminary data we had acquired are consistent with the hypothesis of the two-site model of
H,evolution in nitrogenase MoFe-protein. Furthermore, in addition to the M-cluster, P-cluster is
probably involved in the second site of H, evolution. Further information provided by this work
indicate that the functions of M- & P-clusters in nitrogenase catalyzed N, reduction reactivity may be
different from that of acetylene reduction, for example, N,redution to NH; needs assistance of Mo,
whereas acetylene reduction does not.
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