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Structural Chemistry of the Model Complexes
for the Active Center in Nitrite Reductase
— X-ray Structural Studies on CuRzbpaEtNO: (R = H, Me)
Complexes

Yasushi Kai*, Haruka Teranishi*, Kazuya Yamaguchi**, Masaki Nojiri**,

Shinnichiro Suzuki**

The crystal structure of a model complex for the active center in nitrite reductase,
[Cu(ID)(bis(2-pyridylmethyl-6-R)ethylamine)NOs (R = H, Me) complexes have been determined by
X-ray diffraction method at — 160 degrees centigrade. Two complexes have the different substituent
in the positions next to the nitrogen of pyridine moiety in bis(2-pyridylmethyl)amine (bpa) ligand.
The substituent is hydrogen in complex 1, and methyl group in complex 2. The difference in these
substituents about the bulkiness and the electrostatic property resulted in the different coordination
geometries around the central copper atoms. In complex 1, copper atom is coordinated by three
nitrogen atoms in bpa ligand, two oxygen atoms in nitrite ion, and one oxygen of ClO4+ ion. In
complex 2, ClO4  ion is replaced by the crystallization water. Another big difference between the
complexes is the reverse geometry of N2 atom in bpa ligand. The nitrite ion is concluded to take an

asymmetric chelate coordination in both complexes.
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Table 1. Crystal Data of 1,
CubpaEtNO,

Formula; C;4H;7;04N,Cl;Cu;
FW.=436.31

Crystal System ; triclinic
Space Group; P1
Temperature; -160 °C
a=8.2796(8) A

b =9.0039(9)
c=11.8922(12)
a=95.890(2) °

B = 95.455(3)

y = 104.321(3)

V =851.08(15)A3

Z=2

D.=1702gcm™?

&5 L L. ait44 7 L — 0BT ERE L E
L7z, BT Ot KIE 20max 13 55° TH 5D, 2HIE
B80S 8,180, ML A #id 3,848 T~ 7c,

RE &G fRAT & K512 >\ T Table 3 127R7,
FEEMEHT X, Rigaku Crystal Structure System
EHWTITo 7o, MERITITEE AT 07T A
PATTY # v, 7~ R~ v 7 R “FIEIZ
LV EEAL UTe, AKRFIT-LUS O 13 505 1
BN C, KRR FITHEFERER T, ¥72
KRR OB IT A F RN B I A LTS
fbLize 2A, EEDEMERTIX. R=0.0311,
Rw=0.0369 & 720 | 7 EOMERE DI
7=

SRR 2 OEFEAL S 1 RIERRT B OBR TH 223,
0.30 x 0.30 x 0.40 mm D5 Z AWV T, X
B 47 EBR A 1T - 720

SEIR 2 OFEE R — X & Table 4 I[Z/R7,
PEIR 2 13RS, ZEMRE P2:1212 T, ALK T
TIZEENDHTFOE (2) 1T4THY. o F
1B 2SS SRR IST & 72 B S5 R 2 O[B4 B8R
e, WEEREAT « REEATSER 1 & RV,
AHIE BB T 19, 186, A7 RCE T 4,655,
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Table 2. Data Measurement of complex 1

RIGAKU RAXIS-RAPID

MoKa; A=0.7107 A

graphite monochromated
Oscillation method

Data images; 44 exposures
Oscillation angle; 5° /exposure
20, 55.0°

No. of reflections measured; 8,180
No. of unique reflections; 3,848

Table 3. Structure Determination
and Refinement of complex 1

Rigaku Crystal Structure System V.3.8.2
Heavy atom Method; PATTY program
Full-matrix least-squares on F

Function Minimized; Zw(IF |- IF_l)?
Least-squares Weights; 1/0?(F,)

No. of Observations (I > 2.00q(l)); 7,156
No. of Variables; 308

Reflection / Parameter Ratio; 23.23
RY(I>2.000(1)); 0.0311

R, 2 (I > 2.000(l)); 0.0369

Goodness of Fit Indicator; 4.504

UR=Z(IF,I- IF.1) /ZIF, |
2 R, = [Zw (IF, I - IF_1)2 /SwF 2]1/2
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Table 4. Crystal Data of 2,
AEDOIEHEER 1%, R =0.0586, Rw=0.0762 CuMe,bpaEtNO,

Elrol, ZOEEIZOWT LR ENE Formula; C15H2105N4C|1CU1

Nz L TtE 5, FW., =464.36
Crystal System; orthorhombic
Space Group; P2,2,2
3. MREER Temperature; -160 °C
1) S o BN a=14.6695(9) A
BEIE 1B EUN2 O TGS X R MAER, e b=14.9891(10)
- LN 3 i c=9.3178(5)
AEX 2B LK 3ITRT, V= 20488(2) ﬁi?’
W OFEERIZEBWTY, bpafidii D 35D N i+ Z=4
LA 4 (NOs™) @150 05 72865 ickilfs  De=1505gem™?
LT, I ZE P4 RMBEELZER L, O LT b
AFDE ) —FDORTE ClOs A 4> D 125D OFFH5WITRERANEALTEY ., #

FEAT 6 NG Z & > T D,

2.5213(12)

N2 \ \ 02 \/1.230(2)

N
NI — cul 7/—N3
O ;
Sl i \ ™\ 1.2980(19)
; o1

2.4208(18) ' 19854(14
o5  1:9854(14)

02—Cul—05=154.61(5)°

2GR 1 DGR XL OV N A EEE - A A A

N2 2.584(4) 1.247(7)
02 |
LS
N4
0 N1 Cul — /N3
05 h
NS PN A
2.275(5) | T 1.263(7)
o4 oy 1:993(4)

02—Cul—07=155.35(16)°
3 BEIR 2 Doy TAEE R X OV A HEBE - A5 5 A
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FHIEEZI L, £72 6 ZEHOENIJE~D ClOs A A v OFNL &2 REEIZ Lz Z L2k D fEshAKD
INILEE MDD T-OTIEHRNNEEZXDOND,
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oy R T R b B oS WL, YRR 42 (NO2™) O L&JE Cu ~DEN % T

BHo, WA A O Cu~OEMEEE LTIE, AFXF—A 3R TEIRBENEBZ LD,
HXalxF L — ML TEHLN— O Cu— O HEMFEARTHNIGE FE#R¥ L — Mfr) T
HY. HEXDbIT2o50 Cu—OHEMFEMPFELLIAERLS Cifrx v — FRAL) . R cld—7
DORFOHN Culllfil b H—FH D O JEFiE Cu L HAEEMLZRWIEGA (endo-on BUELAL) |
B iR N2 Cu LEMEATIHAETH D,

O —N
Pt T N /°
ci. [ e N e o CuN
0 o 0
a b c d

Ax—25 3 HEEEA A4 D Cu ~DENIEE

EBED S T A RS &, Cul—01=1.9854(14) A ($5fk 1), 1.993(4) A (41K 2) 2@ H O
Cu—O BT B HERETH 5 DIkt L (Cu— 05 1.94, 2.07, 2.28 A in [Cu(H20)6]2+ (s)) . Cul—02
=2.5213(12)A (#5(k 1). 2.584(4) A ($h1k 2) IFIEWICEL o> TH Y, 02/ L Cul i
O OB EERITIEFICH N E S 25, Zi, WA 423800 6 BNEED 2 >0
WAL Z 5D DIITNETELZ LICL B8, ZOHAIE, bpa lfi+ & F—FmEiZdH 5 Cu-0O
FEEDBIEINDZLEEZRLTWVND, HlD 6 BAEENDDERT, EA 02— Cul—05=
154.61(5)° B XL, 02— Cul—07 =155.35(16)° IZKBE N TW5,
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methyl DSR2 RICE Y N2JRFOAT LA RMERT 52 &, BELU6 HFB OENLED
ClOs A AU BfEfKICEESID S Z &2 R Uiz, RREMEIEA 4 13X a oIS, >
F VWA AL D200 01D H—J2 CullZliE OBNLZ L, th)7d O Ji14 Culi
ZH < AHEAERAT 2IERHF L — MR EZID Z ERW LN E ol
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