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Synthesis and Characterization of Coordination Polymer [Ag(L-Phe)]..
with 1D Helical Chain and Corresponding Nanocrystal
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Abstract: A novel one-dimensional chain compound [Ag(L-Phe)].. was synthesized. Crystal data:monoclinic, space
group P2,, a=0.723 3(9) nm, 5=0.6412(8) nm, ¢=1.016 4(13) nm, B=106.098(3)°, V=0.451 5(10) nm*, Z=2, F(000)
=268, R,=0.0531. Ag(I) ion exhibits two coordination modes, linking with carboxylate oxygen atom and amino
nitrogen atom from different L-Phenylalanine(L-Phe) that act as a bridging ligand to connect the structural unit to
form an infinite P-helical chain structure. A series of corresponding nanocrystals was formed through self-
assembly with different lengths (200 nm~2.2 pwm) and diameters (20~60 nm) using a novel “linear reactor”. The
main phase of the nanocrystal and the crystal were charactered by XRD. An interesting process of the self-

assembly was revealed by TEM, and a hypothesis was proposed. CCDC: 608281.
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AT T —4EREAR S5 K B[ Ag(L-Phe)]., 55,
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1.1 SR

L-Z5 N TR (L-Phe) N W B Acros 23 7 1Y 98%21i
JE A AR, A 24 0 12 D i 5 0 i ) il
AR 29t — B4k A& WY CH N JTTR 0 Hr
i Elenmentar Vario ELII JCZE /M1, 207N
(KBr JE F) ffi F Nicolet AVATAR-360 FTIR J:i¥%
ILAE 4 000~400 cm™ i [ P90 A2 A 1R 45 A8 i
Siemens SMART CCD 5. 5 AT S 5 | 4141 H B2 52
55>k H XL 30ESEM (Philips) ¥ 35 71 4 f1 5% | #F it 28
Mt 4 Ab 3 JE W %, i O LB S5 R FHOH AR JEM-
2000EX 5§ L 5E . X SHEEM AR AT H LB X' pert
AT, FIH Organizer 1 Highscore 314 #47
K,
1.2 [Ag(L-Phe)].. # & (1a)l & AKX

¥ 0.165 g (1 mmol) L-A P92 R 1 0.170 g(1
mmol) AgNO; IR & F 5 mL /KA1 5 mL HEEMIR G
Wb, =R R R 2R LS S22 % I 4 mol -
L 20K % pH=8 Zi A7 Ak FF 15 min, 08 | IR WK
AT TR CE ) 3 d EM L aYeR &Ik 1a,
CoH(NOAg TCE T IS (it 7340 %) . C,40.1;
H.,3.16;N.,5.61, Sl (%) . C,39.75;H,3.68;N,5.15,
LI AN F Z I % (KBr pellet,cm™):3 422 (br,
OH),1585(vs), 1 454(m), 1 406(s), 1 347(m), 1 075(m),
701(m),567(m), 544(m).,
1.3 [Ag(L-Phe)].. 44K & (1b) K9 & B

1 0.165 g (1 mmol) L-Phe 73 # T 5 mL V(PEG):
V(H0)53 128 2.5:1 2.5:2 . 2.5:5 MR-G5 i
FUBEFE NI 4 mol - L' %7K & pH=8~9 , 4t ZL 4
0.5 h, 13232 , ¥ 0.170 g (1 mmol) AgNO, % T[7]
FERC HL AR Y PEG-400/H,0 W, 4% LR P
WOR A TEFE 3 min, &0 WL T2 JC 68 15 W, 1)

ZRTH WP 4 fERFRR T BE ) B )E FE
WA EEUTIE R, VTIEZ B A T B
%, Uik PEG 53R E M AgNO,,40 CHE % T 10
h, 3 @R K 1b,
1.4 BEEHHNE

PEHR /N R 0.15 mm x 0.46 mm x 0.48 mm ft
A 1a I E | F Siemens Smart-CCD 5L i 17
SHY L #E 293 K FHZ A BB AN Mo Ka H14k
(A=0.071073 nm), il SMART F2& 77 Y S 407 56 8540 |
TE 2.09°<0<25.01° 30 Fil P, e 2 0 7 777 5 i 1084
A AR SR B i O oR 4 ) S S 4L
EEG YN 7S Tl 1 S WL S UK VA W e B 1)
Tk, AR SHELXTL PC #2558 1%,
A RSE RS T35 1,

CCDC 608281,

F 1 BLAW[Ag(L-Phe)].(1a)H & & F & #E

Table 1 Crystal data and structure refinement for

complex la
Empirical formula CoH 0AgNO,
Formula weight 272.05
Crystal system Monoclinic
Space group P2,
a/ nm 0.723 3(9)
b / nm 0.641 2(8)
¢/ nm 1.016 4(13)
B/ 106.098(3)
V/nm? 0.451 5(10)
A 2
D./ (g-em™) 2.001
F(000) 268
w/ mm™ 2.195
T/K 293(2)
No. reflection measured 1326
No. unique reflections 1 084
Rin 0.028 8
R, 0.053 1
wR, (all data) 0.140 2

2 HRSH

2.1 [Ag(L-Phe)].(1a)K4#
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Table 2 Selected bond lengths (nm) and angles (°) of complex 1a

Ag-N 0.214 6(8) 0(2)-Ag#?2 0.218 7(9) Ag-0(2)#1 0.218 7(9)
N-Ag-O(2)#1 167.4(6) C(9)-C(4)-C(5) 117.8(11) N-C(2)-C(3) 110.5(12)
C(2)-N-Ag 114.3(6) C(9)-C(4)-C(3) 123.0(11) C(6)-C(5)-C(4) 122.0(13)
C(1)-0(2)-Ag#2 104.0(8) C(5)-C(4)-C(3) 119.0(11) C(7)-C(6)-C(5) 117.2(18)
0(2)-C(1)-0(1) 123.8(10) 0(2)-C(1)-C(2) 117.2(10) C(8)-C(7)-C(6) 120.2(13)
C(1)-C(2)-C(3) 106.7(11) 0(1)-C(1)-C(2) 119.0(11) C(7)-C(8)-C(9) 119.8(12)
C4)-C(3)-C(2) 114.29) N-C(2)-C(1) 112.6(7) C(4)-C(9)-C(8) 122.6(12)

Symmetric operation: #1: x+1, y, z; #2: -1, y, z.
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Fig.1 Coordination environment of Ag(I) in [Ag(L-Phe)]..

—

0475 nm

5 2 [Ag(L-Phe)].. P-B2 15t 4544
Fig.2  P-helical chain structure of [Ag(L-Phe)].
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Fig.3 2D supramolecular structure (a) and the 3D packing structure (b)
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Kl 4 A 6] PEG-400/H,0 A2 BUW[Ag(L-Phe)].. fi &1 TEM(a, b, c) 5 SEM(d)# ¢
Fig4 TEM and SEM image of [Ag(L-Phe)].. taken from the PEG-400/H,0 systems, the diameters of the nanorods vary
with the amount of water, i.e. 20, 40, 60 nm for (a) V(PEG-400):V(H,0)=2.5:1; (b) V(PEG-400):V(H,0)=2.5:3;
(c) V(PEG-400):V(H,0)=2.5:5; (d) SEM image of [Ag(L-Phe)].. crystal from pure water
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(a) sampled in 1 h

50. 0KV X120K _ 50nm

(b) sampled in 4 h

8194 60.0KV XGOK  100mm

(c) sampled in 12 h

K5 [Ag(L-Phe).. JE SR BERS [E] 2516 TEM B8 A
Fig.5 Process of the self-assembly of [Ag(L-Phe)].. nanocrysal
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