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Adducts of the ligand bis(1,2,4-triazol-1-yl)methane (tzo(CHy)) of the form AgX:tz,(CH,):ER::MeCN (1:1:1:x) (X =
NOz, R =Ph, E = P, As, or Sh, x = 1 or 2; X = NO,, ClO4, O3SCF;, E = P, R =Ph, x =0, 1 or 2; X = NOs,
ClO4, E=P,R=cy,x =1, X = ClO4, E = As, R = Ph, x = 2) and AgNOs:tz,(CH,):P(o-tolyl); (2:2:1) have been
synthesized and characterized in the solid state and in solution by analyses, spectral (IR, far-IR, *H and **C NMR,
ESI MS data) data, and conductivity measurements. In the one-dimensional polymers (characterized by X-ray
studies) AgNO3:tz,(CH,):PPhs:CH3CN (1:1:1:1), AgClO4:tz5(CH,):PPhs:CH3CN (1:1:1:2), AgNOs:tz,(CH,):AsPhs:
CH3CN (1:1:1:2), and AgNOs;:tzo(CH,):SbPhs:CHLCN (1:1:1:2), the silver atom can be regarded as four-coordi-
nate, the tz,(CH,) ligands behaving as bridging groups rather than chelates, with no pair of ligands being domi-
nant, quasi-trans, in their interactions. The AgNO;:tz,(CHy):P(o-tolyl)s (2:2:1) adduct is a two-dimensional polymer
containing two independent silver atoms, one four-coordinated unsymmetrically by a pair of triazolyl rings, one
P(o-tolyl)s, and a unidentate nitrate and the second by a quasi-symmetrical O,NO chelate and a pair of equivalent
triazolyl rings.

Introduction between different metal centers, yielding dimers or coordina-
tion polymers exhibiting unusual spectroscopic and struc-
tural features. Some of these new ligands offer promise for
the synthesis of one-dimensional chain compounds based on
metal complexes employed in the development of functional
materials as molecular magnétéerroelectrics, and non-
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The replacement of the pyrazole ring in the poly(py-
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Table 1. Selected ESI MS Data for Derivativds-4 and6—10

Effendy et al.

compd (MeCN)Ag (MeCNRAg* (ERs)(MeCN)Ag" (ERs)(tz2CH2)Ag"  (ERs)2AgH  (ERs)2Ag2A(X)* X~ Ag(X)2~  Agz(NOs)s™
1 1479(8)  188.9(58) 410.0 (100) 520 (10) 630.8 (45)  801.7(10)  62.2(100) 230.9(30) 4016 (10)
2 188.9 (20) 501 (100) 611 (10) 814.8 (90) 62.2 (100) 230.9 (30)  401.6 (10)
3 455 (75) 721 (100) 889 (10) 62.2 (100) 230.9(30) 401.6 (10)
4 1479(5)  188.9(10) 410.0 (100) 520 (15) 630.8 (65) 99 (100)  306.7 (10)
6 630.8 (100)
7 429 (100) 538 (10) 668 (90) 838 (10) 62.2 (100) 230.9 (70)
8 429 (100) 538 (5) 668 (60) 838 (2) 99 (100) ~ 306.7 (5)
9 189 (10) 454 (100) 565 (10) 721 (90) 99(100)  306.7 (10)
10 189 (5) 454 (100) 564 (10) 716 (40) 885 (8) 62.2 (100) 230.9 (30)

The replacement of pyrazole rings in poly(pyrazolyl)-

and purified by several recrystallizations from chloroform/hexane.

alkanes by 1,2,4-triazole and tetrazole has also been re-Solvents were dried by standard techniques. The samples were dried

ported?? but the coordination chemistry of poly(triazol-1-

yD)- or poly(tetrazolyl)alkanes is surprisingly underdeveloped.
Li'® and Reedijk* have recently demonstrated that bis(1,2,4-
triazol-1-yl)alkanes coordinate with copper atoms through
exo-nitrogen atoms on the triazole ring to yield 1-D or 2-D

in vacuo to constant weight (2C, ca. 0.1 Torr). Elemental analyses
(C, H, N, S) were performed with a Fisons Instruments 1108
CHNS-O elemental analyzer. IR spectra were recorded from 4000
to 100 cmt with a Perkin-Elmer System 2000 FT-IR instrument.
1H, 31P, and™*C NMR spectra were recorded on a VXR-300 Varian
spectrometer operating at room temperature (300 MH#p121.4

coordination polymers, whereas Tang and co-workers found ;5 for 31p, and 75 MHz for®C). H and C chemical shifts are

that (3,5-Metz),CH, coordinates to tin atoms through

reported in ppm vs SiMgand P chemical shifts in ppm vsPIO,

exodentate nitrogen atoms at the 4-positions of the triazole 85%. The electrical conductances of the acetone and acetonitrile

rings to form linkage coordination polymelsMore recently

solutions were measured with a Crison CDTM 522 conductimeter

Tang has reported the synthesis of group 6 metal derivativesat room temperature. Positive and negative electrospray mass spectra

of (3,5-Meitz),CH, and their reaction with diorganotin(lV)
halides!® We have previously reported thattZH,) is able

to coordinate silver(l) salts through the nitrogen atoms
yielding two- and three-dimensional coordination polyniérs,
and we have now extended this work to the investigation
of complexes of t#CH,) with AgX in the presence of
competitor P-, N-, or S-donor ligands, to build new coordi-
nation polymers with different solid-state structures and

were obtained with a Series 1100 MSI detector HP spectrometer,
using an acetonitrile mobile phase. Solutions (3 mg/mL) for
electrospray ionization mass spectrometry (ESI-MS) were prepared
using reagent grade acetone or acetonitrile. For the ESI-MS data,
masses and intensities were compared to those calculated by using
the IsoPro isotopic abundance simulator version 12.ppaks
containing silver(l) ions are identified as the centers of isotopic
clusters. Selected ESI-MS data are reported in Table 1.
Syntheses of Complexes. AgN§z,(CH3):PPhg:MeCN (1:1:

properties. Here we describe our results showing the nature:1) (1). To a solution of tz(CH,) (0.15 g, 1.0 mmol) in acetonitrile

of the interaction of tCH,) with AgX (X = NOs, NO,,
ClO4, OsSCR) in the presence of tertiary P-donors such as
PPh, Pcys, or P(o-tolyl.

Experimental Section

General Procedures.All reactions were carried out protected
from light under an atmosphere of dry oxygen-free dinitrogen, using

(30 mL), were added AgN£X0.17 g, 1 mmol) and PRHO0.26 g,

1 mmol) simultaneously. The mixture was stirred to reflux for 24
h and then cooled and left at®€ until a colorless crystalline solid
was formed, which was filtered off and dried to constant weight
under reduced pressure (0.44 g, 0.7 mmol, 70% yield). The material
is soluble in dmso, acetone, acetonitrile, and chlorinated solvents.
Mp: 155-160°C. Anal. Calcd for GsH24AgNgOsP: C, 48.17; H,
3.88; N, 17.98. Found: C, 48.12; H, 3.77; N, 17.83, (CHsCN,

standard Schlenk techniques. Solvents were used as supplied of g x 10-3 M, 298 K): 135Q-! cnm? mol-L. IR (Nujol, cnil):
distilled by using standard methods. All chemicals were purchased 3130 m, 3078 w, 3054 Wy(Carori—H); 2287 W, 2250 mp(CN);

from Aldrich (Milwaukee, WI) and used as received. The donor
tz(CH,) was synthesized by the procedure previously repétted
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1523 m, 1513 sy(C==N + C=-C); 520 s, 500 vs, 432 m, 404 m,
398 sh, 377 w, 278 w, 254 w, 228 w, 205 #H NMR (CDCly):
0 2.18 (s, 3H, EI:CN), 6.49s (2H, Ei,), 7.30-7.55m br (15H,
PGHs), 7.97s (2H,Hs), 8.53s (2H,H3). 13C{*H} NMR (CDCl):
0 2.1 (CH3CN), 59.8 s CH,), 118.0 s (CHCN), 129.3 d #Jp—c:
9.1 Hz, G, of PPh), 130.8 s (G of PPh), 131.4 d {Jpc: 29.6
Hz, G of PPh), 133.9 d #Jp_c: 16.3 Hz, G of PPh), 144.6 s
(Cs), 153.0 s C3). 3P{H} NMR (CDCl3, 293 K): ¢ 12.5 br, 10.1
br. 31P{1H} NMR (CDCls, 218 K): ¢ 12.7 dd {J(3'P—1%°Ag), 659.7
Hz; LJ(P—107Ag), 575.4 Hz), 10.4 ddJ(31P—1%%Ag), 518.1 Hz;
1J(31P—107AQg), 451.0 Hz).

AgNO3:tz5(CH5):SbPhg:MeCN (1:1:1:2) (2). Compound? was
synthesized by the same procedure reported {6r68 g, 0.9 mmol,
90% yield). It is very soluble in dmso and slightly soluble in ace-
tone and acetonitrile. Mp: 196203 °C. Anal. Calcd for G/H,#-
AgNgO;Sh: C, 42.94; H, 3.60; N, 16.69. Found: C, 42.75; H, 3.55;

(19) Senko, M. WisoPro Isotopic Abundance Simulatar. 2.1; National
High Magnetic Field Laboratory, Los Alamos National Laboratory:
Los Alamos, NM.



New Coordination Polymers from $#CH,)

N, 16.46.An (CH3CN, 102 M, 298 K): 126Q~! cn? mol*. IR
(Nujol, cm™4): 3130 w, 3105 wp(Cqroni—H); 2290 br, 2250 br,
v(CN); 1573 w, 1514 w, 1505 g(C-=N + C==C); 454 s, 404 w,
378 s, 365 w, 303 w, 280 m, 262 s, 224 . NMR (DMSO-dg):
0 2.05 (s, 6H, G15CN), 6.68 s (2H, Ely), 7.50 m br (15H, SbgHs);
8.08 s (2H,Hs); 8.89 s (2H,H3). *C{*H} NMR (DMSO-dg): 0
59.2s CH,), 129.4 s, 129.9 s, 133.2 s, 135.6 sCgHs), 145.4 s
(Cs), 152.4 s C3).

AgNO3:tz,(CH,):AsPhs:MeCN (1:1:1:2) (3). Compound3 was
synthesized by the same procedure reportedifar 93% yield
(0.65 g, 0.93 mmol). Mp: 202205°C. It is soluble in dmso and
slightly soluble in acetonitrile. Anal. Calcd for,@H,7AgAsSNyOs:
C, 45.78; H, 3.84; N, 17.80. Found: C, 45.87; H, 3.68; N, 17.65.
Am (CHZCN, 1073 M, 298 K): 123Q71 cn? mol™. IR (Nujol,
cm™Y): 3097 W,v(Caroni—H); 2287 w, 2250 my(CN); 1579 w, 1557
w, 1506 sp(C=N + C==C); 481 m, 468 vs, 418 w, 397 m, 377
w, 334 m, 320 sh, 316 s, 280 w, 265 w, 253 w, 247*W.NMR
(DMSO-dg): 0 2.06 (s, 6H, ECN), 6.67 s (2H, El,), 7.55 m br
(15H, AsGHs), 8.07 s (2H,Hs), 8.87 s (2H,H3). B3C{*H} NMR
(DMSO-dg): 0 59.1 s CHy), 129.5 s, 130.3 s, 133.0 s, 134.2 s
(AsCgHs), 145.4 s Cs), 152.4 s C3).

AgCIO4:tz,(CHy):PPh;:MeCN (1:1:1:2) (4). Compound4 was
synthesized by the same procedure reported.fdr is soluble in

Found: C, 48.82; H, 3.87; N, 17.18.,, (CHsCN, 1.0x 103 M,
298 K): 15Q~1 cm? mol~L. IR (Nujol, cnm1): 3111 w,»(Carom—
H); 2250 br (CN), 1557 w, 1506 $(C=N + C=C); 543 w, 512
s, 502 vs, 492 s, 438 m, 430 w, 424 w, 398 m, 310 w, 271 w, 254
w, 233 w.'H NMR (CD3CN): 6 2.14 (s, 3H, CHCN), 6.45 s (2H,
CHy), 7.40-7.50 m br (15H, PgHs); 7.91 s (2HHs), 8.51 s (2H,
Hs). 13C{1H} NMR (CDsCN): 6 3.0 s CH3CN), 61.3 s CH,),
119.6 (s, CHCN), 130.8 d #Jp—c: 10.3 Hz,Cp, of PPh), 132.5 d
(“Jp—c: 1.8 Hz,C, of PPh), 131.4 d {Jp_c: 31.5 Hz,C; of PPhy),
135.2 d fJp-c: 16.4 Hz,C, of PPh), 146.4 s Cs), 154.2 s Cs).
S1P{1H} NMR (CDsCN, 293 K): ¢ 10.3 br.31P{*H} NMR (CDCl;,
238 K): 6 9.1 d br {J(31P—10710Rng): 575.5 Hz).
AgNO3:tz,(CHy):Pcys:MeCN (1:1:1:1) (7). Compound? was
synthesized by the same procedure reported foand was
recrystallized by acetonitrile (0.51 g, 0.80 mmol, 80% vyield). It is
soluble in dmso, acetone, and acetonitrile and poorly soluble in
chlorinated solvents. Mp: 130132 °C. Anal. Calcd for GsHaz-
AgNgOsP: C, 46.81; H, 6.60; N, 17.47. Found: C, 46.58; H, 6.50;
N, 17.53.An, (CHCN, 1073 M, 298 K): 140Q~1cm? mol L IR
(Nujol, cm™%): 3104 w, v(Cqron—H); 2293 w, 2250 w, 1511 m,
»(C==N + C=C); 521 m, 512 m, 488 w, 470 w, 455 w, 439 w,
429 w, 403 w, 387 w, 367 w, 346 w, 318 w, 294 w, 270 w, 261 w,
238 w.H NMR (CDsCN): 6 1.3 br (12H, GH1j), 1.8 br (12H,

dmso, acetone, acetonitrile, and chlorinated solvents and wasCsH11), 2.11 s (3H, GH11), 2.19 s (3H, EiCN) 6.46 s (2H, Ely),

recrystallized from MeCN (0.31 g, 0.45 mmol, 45% yield). Mp:
205-210°C. Anal. Calcd for GHH,7AgCINgO4P: C, 46.29; H, 3.88;
N, 15.97. Found: C, 46.43; H, 3.88; N, 16.2%,, (CH;CN, 1073
M, 298 K): 83Q~t cn? mol™2. IR (Nujol, cnr): 3123 m, 3024
W, ¥(Caroni—H); 2252 w, 2177 w (CN); 1585 s, 1570 w, 1555 w,
1514 vs,y(C==N + C==-C); 1136 vs, 1085 s br, 1025 83(ClOy);
623 vs,14(ClO,); 543 w, 521 s, 503 vs, 492 s, 444 m, 425 s, 394
s, 303 w, 281 w, 257 m, 224 m, 210% NMR (CDCls, 293 K):

0 2.02, 2.18 (2s, 6H, B3CN), 6.45 s (2H, El,), 7.20-7.50 m br
(15H, PGHs), 7.92 s (2H,Hs), 8.46 s (2H,H3). B3C{H} NMR
(CDClg): 6 2.0 br CH3sCN), 59.9 s CH,), 114.0 (s, CN), 118.0
(s, CN), 129.1 d0p-c: 9.7 Hz,mC of PPh), 130.5 s p-C of
PPh), 132.0 d {Jp—_c: 29.1 Hz,i-C of PPh), 134.2 d {Jp_c: 16.3
Hz, o-C of PPh), 144.4 s Cs), 153.2 s C3). 3P{*H} NMR
(CDCls, 293 K): 6 9.3 s.31P{*H} NMR (CDCl;, 218 K): 6 9.4
dd (J(3P—19%AQ), 457.1 Hz;1J(3P—107Ag), 397.9 Hz) 8.4 d br
(L(3P—10710N0q), 418.1 Hz), 4.7 s br.

AgO3SCHRsitz,(CHy):PPh; (1:1:1) (5). Compound5 was syn-
thesized by the same procedure reported.fand was recrystallized
from chloroform—diethyl ether (0.49 g, 0.74 mmol, 74% yield). It
is soluble in dmso, acetone, acetonitrile, and chlorinated solvents.
Mp: 240-246°C. Anal. Calcd for GsH2:AgFNeOsPS: C, 43.07;

H, 3.16; N, 12.56; S, 4.79. Found: C, 42.82; H, 3.30; N, 12.37; S,
4.68.Am (CH:CN, 1073 M, 298 K): 107Q2~1 cr? mol. IR (Nujol,
cm1): 3128 w,»(Caroni—H); 1653 w, 1569 w, 1556 w, 1519 m,
v(C=N + C==C); 592 w, 579 m, 568 m br, 559 w, 551 w, 543 m,
519 s, 499 s, 491 s, 469 m, 460 w, 449 w, 439 w, 433 m, 422 w,
415w, 410 w, 397 mtH NMR (CDCly): 6 6.45s (2H, ), 7.30~
7.50 m br (15H, PgHs), 7.97 s (2HHs), 8.45 s (2HH5). 13C{1H}
NMR (CDCls, 295 K): 6 59.8 s CH,), 129.4 d $Jp—c: 9.8 Hz,

Cn of PPh), 131.0 s (G of PPhy), 131.3 d {Jp_¢: 24.6 Hz, Gof
PPh), 133.7 d 8Jp_c: 16.3 Hz, G of PPh), 144.9 s Cs), 152.7 s
(C3). 31P{*H} NMR (CDCl3, 293 K): ¢ 11.4 s.31P{*H} NMR
(CDCl, 218 K): 6 9.4 d br, 5.9 br, 4.8 br.

AgNO,:tzo(CH,):PPhs (1:1:1) (6). Compounds was synthesized
by the same procedure reported forlt was recrystallized from
CH;CN (0.37 g, 0.65 mmol, 65% yield). It is soluble in dmso,
acetone, acetonitrile, and chlorinated solvents. Mp: 1AL °C.
Anal. Calcd for GsH2,AgN/O,P: C, 48.78; H, 3.74; N, 17.31.

7.92 s (2HHs), 8.52 s (2HH3). 13C{*H} NMR (CDsCN, 295 K):
0 26.8 s CeH11), 27.85 d CeH11), 31.7 br CeH11), 32.4 d CeH11),
60.8 (CH), 145.99 s Cs), 153.7 s C3). 3P{H} NMR (CDsCN,
295 K): 34.89 dd,'J(3P—10°Ag), 748 Hz;\J(31P—107Ag), 648 Hz),
31.83 dd H(31P—10%Ag), 529 Hz;1J(3P—107Ag), 458 Hz).
AgCIlOtzo(CHy):Pcys:MeCN (1:1:1:1) (8). CompoundB was
synthesized by the same procedure reported ¥oand was
recrystallized from acetonitrile (0.51 g, 0.80 mmol, 80% yield). It
is soluble in dmso, acetone, and acetonitrile and poorly soluble in
chlorinated solvents. Mp: 179181 °C. Anal. Calcd for GsHsx-
AgCIN;,O4P: C, 44.23; H, 6.24; N, 14.44. Found: C, 44.19; H,
6.50; N, 14.17.A;, (CH:CN, 103 M, 298 K): 142 Q1 cn?
mol~%. IR (Nujol, cnm1): 3117 w, 3039 wp(Cyom—H); 2288 w,
2255 m,»(CN); 1522 m, 1509 my(C=—=N + C-=-C); 519 br, 472
m, 459 m, 439 w, 431 w, 399 br, 386 m, 280 w, 235%bt.NMR
(CDsCN): 6 1.3 br (12H, GH1y), 1.8 br (12H, GH13), 2.10 s (3H,
CeH11), 2.15 s (3H, E13CN), 6.46 s (2H, Ely), 7.94 s (2H,Hs),
8.56 s (2HH3). 1H NMR (CDCl): 6 1.4 br (12H, GH14), 1.8 br
(12H, GH11), 2.16 s (3H, GH11), 2.15 s (3H, E15CN), 6.58 s (2H,
CH,), 7.96 s (2H,Hs), 8.72 s (2H,H3). 'H NMR (DMSO-tg): 6
1.3 br (12H, GH11), 1.8 br (12H, GH11), 2.18 s (3H, @GH.y), 2.08
s (3H, (H3CN), 6.65 s (2H, Ely), 8.05 s (2H,Hs), 8.84 s (2H,
Has). 13C{H} NMR (CD3CN, 295 K): ¢ 26.6 s CeH11), 27.72 d
(CeH11), 31.57 m CeH14), 31.86 br CsH11), 32.15 d CsH11), 32.36
d (CsHyy), 60.65 (CH), 145.74 s Cs), 153.47 s C3). 3P{*H}
NMR (CDiCN, 295 K): ¢ 34.3 dd, QJ(3P—1%%Ag), 743 Hz,
J(EP-107Ag, 643 Hz), 32.1 dd g(3P—-10°Ag), 529 Hz
1J(3¥P—107Ag), 458 Hz).3'P{1H} NMR (CD;CN, 243 K): ¢ 33.6
dd, QJ(CP-19%Ag), 734 Hz; WJ(3P—-107Ag), 636 Hz), 31.1 dd
(LJ(P1P—10%Ag, 519 Hz;1J(31P—197Ag), 449 Hz).
AgCIlO4tz,(CHy):AsPhg:MeCN (1:1:1:2) (9). Compound was
synthesized similarly td and was recrystallized by acetonitrile
(0.48 g, 0.65 mmol, 65% yield). It is soluble in dmso, acetone,
and acetonitrile and poorly soluble in chlorinated solvents. Mp:
264—267 °C. Anal. Calcd for G/H,7AgAsCINgO4: C, 43.48; H,
3.65; N, 15.02. Found: C, 43.19; H, 3.50; N, 15.1\7, (CHzCN,
103 M, 298 K): 146Q~1 cn? molL. IR (Nujol, cnm?): 3119 w,
3039 w, ¥(Carom—H); 2288 w, 2255 myp(CN); 1578 w, 1513 m
v(C==N + C==C); 482 m, 467 m, 395 w, 334 w, 324 w, 314 m,
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Table 2. Crystal/Refinement Data
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compd 1 2 3 4 10
formula GosH24AgNgOsP G7H27AgAsSNgO3 Co7H27AgNgOsSh G7H27AgCINgO4P Gs1H33A092N1406P
M; 623.4 708.4 755.2 701.9 944.4
cryst system triclinic triclinic triclinic triclinic triclinic
space group P1 (No. 1) P1 (No. 2) P1 (No. 2) P1 (No. 2) P1(No.2)

a(h) 8.5328(8) 9.132(2) 9.1565(8) 9.321(3) 10.5051(7)

b (A) 8.9443(9) 9.311(2) 9.2491(8) 9.590(3) 11.3410(8)

c(A) 10.562(1) 19.544(2) 20.084(2) 19.689(6) 17.539(1)

o (deg) 75.501(2) 90.064(5) 87.842(2) 80.139(7) 76.802(2)

f (deg) 66.906(2) 89.671(5) 87.911(2) 78.830(7) 77.954(2)

y (deg) 65.620(2) 61.464(4) 62.131(2) 61.248(7) 62.598(1)

V (A3) 671.6 1470 1502 1507 1793

D¢ (g cm3) 1.541 1.601 1.669 1.546 1.749

Z(f.u) 1 2 2 2 2

tnmo (Mm2) 0.85 1.85 1.60 0.86 1.20

specimen (mm) 0.3% 0.22x 0.16 0.75x 0.09x 0.08 0.60x 0.09x 0.06 0.29x 0.07 x 0.05 0.25x 0.20x 0.16

Trin/max 0.72 0.75 0.83 0.84 0.84

20max (deg) 75 75 75 63 75

Niotal 13585 30311 31110 21595 31385

Nunique (Rint) 5409 (0.028) 15163 (0.030) 15439 (0.029) 9811 (0.063) 17 806 (0.024)
o 5328 11334 10763 5765 11 922

Ra 0.028 0.031 0.034 0.046 0.038

Ru? 0.034 0.037 0.035 0.040 0.041

aR = IA/ZFZ Ry = (SWAZZwWF)Y2 b Friedel data preserved distinetys refining to —0.02(1).

279 w, 230 briH NMR (CDsCN): 6 2.12 s (6H, G1sCN), 6.46 S
(2H, CH.), 7.4-7.6 m (15H, GHs), 7.94 s (2HHs), 8.56 s (2H,
Hs). IH NMR (CDCl): 6 2.01 s (6H, G13CN), 6.48 s (2H, El,),
7.2=7.4m (15H, GHs), 7.92 s (2HHs), 8.58 s (2HH3). 'H NMR
(DMSO-dg): 6 2.08 s (6H, ®5CN), 6.62 s (2H, Ely), 7.3-7.6 m
(15H, GHs), 8.03 (2H,Hs), 8.82 s (2H,Hs). ¥C{'H} NMR
(CDLCN): 6 60.76 CH,), 130.47, 131.34, 134.05, 135.08 (Bsbs),
145.9 s Cs), 153.3 s C3).

AgNO3:tz,(CHy):P(o-tolyl) 3 (2:2:1) (10). Compoundl0 (0.450

CHy), 7.30-7.55 m br (15H, PgHs), 8.02 s (2HHs), 8.82 s (2H,
Hs). 13C{1H} NMR (DMSO-dg): 6 48.5 s, 48.7 (SCH30H), 59.1
s,59.2sCH,), 129.4 m, 130.9 s, 131.0 5, 131.5 5, 132.3Cxdkn
of PPh), 145.3 s, 145.4 905), 152.4 s, 152.5 903). 31P{1H} NMR
(DMSO-ds, 293 K): 0 12.5 d £J(°P—AQ): 687 Hz).

Structure Determinations. Full spheres of CCD area-detector
diffractometer data were measured at ca. 153 K (Bruker AXS
instrument; w-scans; monochromatic Mo K radiation, 1 =
0.71073 A), yieldingNal reflections. These merged t6ynigue

g, 0.47 mmol, 95% yield) was synthesized by the same procedure(Rx quoted) after “empirical’/multiscan absorption correction

reported forl, by using 0.150 g of &#CH,),, 0.170 g of AgNQ,
and 0.156 g (0.5 mmol) of B¢olyl)s. It is soluble in dmso, acetone,
and acetonitrile and poorly soluble in chlorinated solvents. Mp:
213—-214°C. Anal. Calcd for G;H33Ag2N1406P: C, 39.43; H, 3.52;
N, 20.76. Found: C, 39.73; H, 3.66; N, 20.59, (CHs;CN, 1.0 x
1073 M, 298 K): 20371 cn? mol~t. IR (Nujol, cnT1): 3130 w,
3050 wW,v(Cyroni—H); 1586 m, 1570 w, 1537 m, 1531 m, 1524 m,
1519 m, 1505 my(C==-N + C=C); 562 m, 556 m, 521 w, 511 w,
467 m, 460 m, 439 w, 411 w, 389 m, 373 w, 268 br, 246 w, 227
w, 213 w.H NMR (CDCL): ¢ 2.54 s (9H, CH), 6.45 s (4H,
CHy), 6.82 m (4H, PGHy), 7.44 m br (8H, PEH,), 7.98 s (4H,
Hs), 8.43 s (2HHS3). 'H NMR (CD3CN): 6 2.43 s (9H, CH), 6.48
S (4H, Hy), 6.85 m br (3H, PEH,), 7.12 pt (3H, PEH,), 7.45 m
br (6H, PGHy), 7.93 s (4H,Hs), 8.55 s (2H,H3). 13C{*H} NMR
(CD3CN): 0 22.14 s,22.48 s (C}), 60.79 s CH,), 128.0 d 8Jp—c:
6.85 Hz, PGH,), 131.16 s (PEHs), 132.8 d {Jp-c: 7.2 Hz,
PGH.,), 134.0 d Jp_c: 6.5 Hz, PGH,), 143.4 s (PGH.), 145.9 s
(Cs), 153.6 s C3). 3P{*H} NMR (CDsCN, 293 K): 6 —20.6 s.
31P{1H} NMR (CDCls, 218 K): 6 —22.5 dd HJ(3'P—Ag): 663
Hz).
AgNO3:tzo(CH3):PPhs:CH;OH (1:1:1:2) (11). Compoundll
was synthesized by the same procedure reportet] fesing MeOH
as solvent (0.33 g, 0.5 mmol, 50% yield). It is soluble in dmso,
acetone, and acetonitrile. Mp: 15560°C. Anal. Calcd for GsHag
AgN;OsP: C, 46.45; H, 4.52; N, 15.17. Found: C, 46.32; H, 4.59;
N, 15.46.An, (DMSO, 1.0x 1073 M, 298 K): 402~ cn? mol-1.
IR (Nujol, cm1): 3300 br,»(OH); 3098 m, 3030 Wy (Caroni—H);
1605 br,0(OH); 1582 wm, 1514 my(C==N + C==C); 522 s, 505
s, 490 s, 441 m, 426 m, 397 m, 279 w, 253 w, 224'.NMR
(DMSO-dg): 6 3.3 s (6H, G130H), 4.1 (2H, CHOH), 6.64 s (2H,
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(proprietary software) N, with F > 4¢(F) being considered
“observed” and used in the full-matrix least-squares refinement,
refining anisotropic displacement parameter forms for the non-
hydrogen atoms, x(y,z,Uiso)n, COnstrained at estimated values.
Conventional residualR andR,, on |F| at convergence are quoted
(weights: @3(F) + 0.00042)-1). Neutral atom complex form
factors were employed within the Xtal 3.7 program systéém.
Pertinent results are given below and in Tables42and fig-
ures, the latter showing 50% probability amplitude displacement
envelopes for the non-hydrogen atoms, hydrogen atoms, where
shown, having arbitrary radii of 0.1 A. 14, the perchlorate was
modeled with the oxygen atoms disordered over two sets of sites,
occupancies refining to 0.680(7) and complement. Full CIF
depositions (excluding structure factor amplitudes) have been made
as Supporting Information.

Results and Discussion

Syntheses.Derivatives 1—9 were synthesized by the
interaction of bis(1,2,4-triazol-1-yl)methane with the ap-
propriate silver salts AgX in the presence of equimolar £Ph
(E = P, As, or Sb) or Pgyin acetonitrile solution (eq 1).
No adducts were afforded under the same conditions when
silver(l) halides as acceptors or P(2,4,6XgH,); as P-
donors were employed. The addud, (AgNOs):tzo(CHy):
P(o-tolyl)s (2:2:1), was obtained in high yield when a 2:2:1
molar ratio was employed but also precipitates from the

(20) Hall, S. R., du Boulay, D. J., Olthof-Hazekamp, R., Ebse Xtal 3.7
SystemUniversity of Western Australia: 2001.



New Coordination Polymers from $#CH,)
reaction solution when a 1:1:1 molar ratio has been used.inhibits the nitrate and perchlorate coordination in solution.
ntz(CH,) + NAgX + MER; + xMeCN— (AgX):tz,(CH,):ER;:MeCN (n:n:m:x) + yMeCN—

(AgX):tz,(CH,):ER;:CH,CN (n:n:m:x) (1) [AG,(ER),(MECN),,] + nX ™ + niz,(CH,) (2)
L,n=1,m=1,x=1,X=NO,; E=P,R=Ph;

2n=1m=1x=2 X=NO. E=Sb R=Ph The existence of a very weak interaction between the
’ ’ ’ ’ ¥ ’ nitrate and silver inl—3 has been confirmed from X-ray
3,n=1m=1,x=2,X=NO, E=As, R=Ph; studies (see below), which indicated AQhirate distances

4,n=1m=1x=2 X=CIO, E=P,R=Ph longer than those found in the parent polymeric compounds
not containing EPH The conductivity measurements suggest
5n=1,m=1,x=0,X=0,SCF, E=P; R=Ph; that here the Ag Operchioracinteraction is stronger than the
6,n=1,m=1,x=0,X=N0,, E=P,R=Ph  AJ—Onirare
In the IR spectra of all compounds the ring breathing
7,n=1m=1x=1,X=NO,; E=P,R=cy; vibrations fall between 1530 and 1510 ¢min the IR spectra
8n=1m=1,x=1,X=ClO, E=P,R=cy of 1-3, which can be considered four-coordinate, the
absorptions due to N&are typical of an ionic groupt Also
9,n=1m=1,x=1,X=CIO, E=As,R=cy the perchlorate bands are similar to those found in ionic
perchlorato species, although the presence of some shoulders
may indicate weak interaction between the perchlorate and
the metaP? The nitrite behavior ir6 is not well defined due
to the presence in the solid spectra of several overlapping
absorptions in the region 96A.500 cnT?,23 but the existence
of Ag—O interactions seems to be supported by the presence
of weak to medium absorptions in the range 1880
cm 124 The ionic CRSO;~ group has lower symmetryg,),

It is noteworthy that the stoichiometries found fbr10
are generally independent of the ligand-to-metal ratio
employed, although if a large excess of thesERnor was
used the well-known (EfAgX species were formed. The
order of mixing and the reaction times are important: when
a solution of the ligand t¢CH,) was added to a preprepared
solution of AgX and EP¥) coordination of the N-donor to

the silver appears not to happen, (BlhgX species always 1+ the ahsence of splitting of the band at 1261 ki

being obtgined. By contra;t, if the addition- Oh(EZH;) to consistent with the presence of a triflate of that fornbift
Ag)_( sqlunons was made S|multlaneousl)_/ W,'th thf'ﬂ OfdER  The absence of coordinated MeCN, the poor solubility, and
derivatives 1—10 were formed in quantitative yields. In o presence of only one P-donor suggestSar cationic

addition, if the solutions of #CHy), AgX, and ER were 1y eric array with the &CH,) perhaps coordinated not
evaporatd 1 h after the mixing, (EBxAgX were the only v through N(4) but also with the N(2) as previously
compounds identified. The best way to synthedizl0 is found 7

by slow diffusion of an acetonitrile solution ofH,) and
EPh in a solution of AgX, followed by slow evaporation of
the solvent. All compounds are prone to absorb molecules

of solvent from the CECN solution, from which they can complexes but are rather weak, these absorption bands being

be recrystallized. . shifted to ca. 1750 and 1279 cfin complex1 and to ca.
When the reaction between{€H,), AgNOs;, and PPh 1745 and 1275 cnt in complex10

was carried out in methanol, the polynuclear adduct (AgNO
tz,(CH,):PPh:CH;OH (1:1:1:2) (L1) appears to be formed.

It is interesting to note that this compound is not immediately
soluble in acetonitrile, whereas whdn is left stand in
acetonitrile solution for 2 days, it dissolves and, after
evaporation, crystals df are formed.

Most of the derivativesl—10 are poorly soluble in
chlorinated solvents, in contrast to previously described
polymeric complexes of #CH,), but are more soluble in
acetonitrile and in oxygenated solvents such as acetone ama
DMSO It is interesting to note that the nitrate complexes
1-3 exhibit conductivity values in acetonitrile or DMSO 51y addison, C. C.; Logan, N.: Wallwork, S. C.: Garner, C.@. Rev.
typical of electrolytic species according to eq 2, whereas the 1971, 25, 289-322.
nitrite compoundb is a nonelectrolyte in acetone, suggesting gg Egﬁgﬂfgf‘gz '}\<" Eﬂjitcaf“j?',\/l%?gggg?‘:n% ?g;]l(;gg’ghem Sa958
strong coordination of the counteranion also in solution. The 20, 4817-4823.

i ihi i (24) Cornilsen, B. C.; Nakamoto, K. Inorg. Nucl. Cheml974 36, 2467—
per_chlorate4 anq the tr|fIate5_ exhibit coqducuvny va]ues 2471 Gobdgame, D. M. L. Goodgame. M.. Hayward, P. 3. Rayner-
typical of partly |on|;ed species, suggestlng_ partial @splace- Canham, G. Winorg. Chem.1968 7, 2447-2451. _
ment of the counterion in solution or ion-pair formation. By (25) Nakamoto, Klinfrared and Raman Spectra of Inorganic and Coor-

contrast, the Peyderivatives exhibit the higher conductivity 5 %’2223? (jongﬁﬂ‘r"”gﬂgh eGdroeVrY'e'Ség‘ %”ﬁ;cwi‘?’a}f%ﬁifﬁ&#

values, suggesting that the sterically hindered phosphine 86, 1127-1137.

The strong absorption bands at ca. 1740 and 127C cm
assigned to the triazole ring stretching vibrations for the free
tzo(CH,) ligand are also present in the spectra of the

In the IR spectra ofi—4 and 7—9 the vibrations of the
acetonitrile molecules are always found at ca. 2290 and 2250
cm L. The lower frequency band is assigned to theNC
stretching vibration, with that at higher frequency to the
+ v4 combination band, mixed with =N stretching?®
Comparison of the absorptions 1n-4 and 7—9 with those
of free MeCN indicates no significant shift upon coordina-
tion. In the far-infrared region of—11 broad small peaks
ere found at ca. 270 and 230 chwhich are comparable
ith those for Ag-N vibrations as given in the literatufé.
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Table 3. Selected Geometries Gf-42 Table 4. Selected Geometries a0

1 2 3 4 atoms param atoms param
Distances (A) Distances (A)
Ag—N(14) 2.281(3) 2.310(2) 2.299(2) 2.323(3) Ag(1)—N(114) 2.216(2) Ag(2yN(124) 2.134(2)
Ag—N(24%) 2.308(3) 2.273(2) 2.269(2) 2.286(3) Ag(1)—N(214) 2.565(3) Ag(2yN(224) 2.134(2)
Ag—E 2.3807(7) 2.4751(5) 2.5995(4) 2.371(1)  Ag(1)-P 2.3895(6) Ag(2)}O(11') 2.731(2)
Ag—N(1) 2.729(6) 2.631(2) 2.616(2) 2.585(4) Ag(1)-0(11) 2.672(2) Ag(2r0O(12) 2.755(2)
Ag—0(1) 3.186(4) 2.940(2) 2.914(2) 2.951(4) Angles (deg)
Angles (deg) N(114)-Ag(1)—N(214) 90.09(8) N(124YAg(2)—N(224) 169.21(9)
N(14)—Ag—N(24*) 100.59(9) 95.99(6) 96.76(7) 96.2(1) N(114)-Ag(1)—P 151.97(6) N(124yAg(2)—O(11)) 104.08(9)
N(14)-Ag—E 133.86(6) 121.92(4) 120.74(5) 131.68(9) N(114)-Ag(1)-O(11) 90.11(6) N(124yAg(2)—O(12) 79.23(8)
N(14)-Ag—N(1) 95.2(1) 86.31(6) 84.87(6) 85.3(1) N(214)-Ag(1)-P 109.23(5) N(223—Ag(2)—0O(11') 86.25(7)
N(14)-Ag—O(1) 85.38(5) 86.27(6) 77.1(6) N(214)-Ag(1)-O(11) 116.75(7) N(22¥%Ag(2)—O(12') 110.69(7)
N(24*)—Ag—E 125.38(7) 140.84(4) 140.60(4) 131.58(8) P—Ag(1)—0O(11) 98.49(5) O(1)—Ag(2)—O(12)) 46.54(6)
N(24%)—Ag—N(1) 84.9(1) 87.72(6) 88.21(8) 89.7(1) Ag(1)—-N(114)-C(113) 133.7(1) Ag(2yN(124)-C(123) 125.2(2)
N(24%)—Ag—0(1) 76.00(6) 78.44(7) 80.1(2) Ag(1)—-N(114)-C(115) 123.0(1) Ag(2yN(124)-C(125) 130.8(2)
E—Ag—N(1) 92.8(1) 102.96(4) 105.54(5) 99.52(9) _ , ,
E-Ag—0(1) 96.11(3) 91.47(4) 101.4(1) aThe interplanar dihedral angles between the twi{rings of the
N(1)-Ag—O(1) 160.82(6) 162.99(7) 158.5(1) Iiggnds are 84.9(1), 80.2(1{ligands 1, 2)¥(Ag(1,2)) from the two planes
Ag—N(1)—-C(1) 138.7(3) 154.6(2) 156.0(2) 159.9(4) of ligand 1 are 0.070(4) and 0.195(4) A, and Ag(il),from those of ligand
Ag—N(14)-C(13) 126.0(2) 131.0(1) 132.2(1) 125.3(2) 2 are 1.675(4) anq 0.085(4) A. Transformationsiii of the asymmetric
Ag—N(14)-C(15) 129.4(3) 125.2(1) 124.4(1) 129.0(3) unit are the followlng:x -2, y +1,z X = 1,y+1,zx+2,y—-12
Ag*—N(24)—-C(23) 130.9(2) 126.0(1) 124.7(2) 134.4(3) Torsion angle pairs for each ligand (as in Table 2) are 70.9(3), 51.2(3) and
Ag*—N(24)-C(25) 125.9(3) 129.0(1) 129.2(1) 120.6(2)  —44.8(4),~61.8(3).
N(11)~C(0)-N(21) 1114@2) 111.3(1) 111.1(2) 112.3(3) compounds having been characterized since its introduction.
C,N3/C,Ns Interplanar Dihedral Angles (deg) i ; i inhi
b1 2N2\3 70.8(1)  73.08(7) 73.86(9) 68.6(2) Useful information regardlng SFO|F:h|0metry h:?\s glso been
, L achieved for the solution speciation of coordination com-
Silver Deviations from the Nz and NQ Planes (A) . . .
o 0.379(6) 0.150(3) 0.169(4) 0521(7)  Pounds augmenting that available from spectroscopic tech-
Otz, 0.171(6) 0.447(3) 0.548(4) 0.406(6) nigues. In this context, ESI-MS spectra were recorded for
Ono; 1.33(1) 0.564(5) 0.196(7) 1-4 and6—11 by dissolving small quantities of crystals in
Torsion Angles (deg) acetonitrile to assess the nature of the complexes in solution.
N(21)-C(0)-N(11)-N(12) 86.4(3) 83.2(2) 83.1(2) 80.7(4)

The mass spectra of these compounds reveal the presence
_ _ o ~of a variety of species. For example, in the caselothe

a Asterisked atoms are related by a unit translation in the polymer string. following ion peaks were found in the ion positive spec-
trum: m/z 147.9 [(MeCN)Ag] (5), 188.9 [(MeCN)Ag]™"

(10), 410.0 [PPEMeCN)AgI* (100), 520 [PPKtzx(CH,))-

Ag]™ (15), 632.5 [(PP$),Ag]™ (65), the isotopic distribution

of these species being in accord with the calculated composi-
tion. These data indicate that these derivatives mainly
undergo loss of the anionic X-group and of the neutral
N-donor ligand owing to weak interaction betweeg(@H,)

N(11)-C(0)-N(21)-N(22) —62.1(4) —80.4(2) —80.1(2) —77.1(4)

The 'H and **C NMR spectra of the complexes in
CD;CN and DMSOes show chemical shifts for the protons
and carbons of the ligands in the complexes which are not
very different from those of the free ligand, presumably due
to some partial dissociation of the complexes in solution. A
slightly downfield shift was generally found for all carbons

alnd for tg.ft |_c113t arr:.dhbfr_ldlgm_lghq—p;ot;)n_s, d\/vhter?sstHi are - \ith silver in solution, whereas MeCN does itself show
aways shitted to high field. These data indicate that ex enSIVeligating properties toward silver(l) ions, as confirmed from

d'SSOC'a.t'On Ofl_l% oceurs 1n CRCN and .DMSOdG' the peaks atn/z 147.9 and 188.9. It is interesting to note
suggesting weaker interaction between the ligands and thethat a small peak due to simultaneous coordination of the

e SOt 1 Same ca5¢2 1 MR, and 13(Cy ws found i he ESI-S spect of
P P ’ PPh derivatives but not in the spectra of compounds

:hlihsolfventtzcgl_rleater che?ucal f?m V\t/as f?u?? wnhfrespict containing a more sterically hindered phosphine such, as
o the lree 2, suggesting at least partial formation o 8, and 10 or in the EPB (E = As or Sb) derivatives. No

complexed species in solution. TR® NMR spectra also species containing more than two Higands were detected,

indicate thatl, 3—8, and10 and 11 dissociate in solution, L . T
- . L whereas dimeric species of formula [(BRAgX]" were
yielding not only species of formula BRg(MeCN)" (the observed only when X NO.

most abundant species in all cases as confirmed also by ESI- e " .
To optimize the conditions for preparation of the poly-
. + -
('\:/Ise((:jl?lt)?’ ;Seecobnef:?:qvg dblgt a{fg ,(A\E)Esgcosnl?n (P?z))i'?ant nuclear speciesl—11, we have also recorded ESI-MS
y 9 ping spectra of mixture containing ALH,), ERs, and AgX in

values. Silver-phosphorus cogpllng consta.nts. have been different molar ratio. We have found that the peak due to
used by many workers to examine the coordination geometry
around the silver center. The two values observed for (27) sy, c. c.; Hwang, T.-T.; Wang, O. Y.-P.; Wang, S. L.; Liao, F.-L.
compoundl (617 and 484 Hz) agree well with that seen for Trans. Met. Cheml996 21, 541-545. van Albada, G. A} Smeets,
other two-coordinate species containing one and two uni- gy > SPek A L.i Reediji, Jnorg. Chim. Actal999 288 220~
dentate triorganophosphines, respectivély. (28) Muetterties, E. L.; Alegranti, C. W. Am. Chem. So2972 94, 6386~
ESI-MS has proved to be a powerful tool for the analysis 6391. Engelhardt, L. M., Healy, P. C, Patrick, V. A, White, A. H.

. ! : ) 4 Aust. J. Cheml1987, 40, 1783-1780. Camalli, M.; Caruso, Fnorg.
of ionic species in solution, several class of chemical

Chim. Actal987 127, 209-213.
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Figure 1. (a, b) Sections of the one-dimensional polymer® @nd4 projected normal to the polymer axis.

[ERs(tz(CHy))Ag]™ species generally increases with increas- in Tables 3 and 4, the polymers being depicted in Figures
ing tz(CH,):AgX molar ratio, the maximum intensity being 1—3. A common feature of all polymers is the linking of
found when the ratio is 8:1. In addition the intensity of successive silver atoms by the@H, ligands, which behave
the [ERy(tzz(CH.))Ag]™ signal decreases with increasing as bridging groups rather than (e.g.) chelates or unidentates,
ERs;:AgX molar ratio, the maximum being detected when with N(n4) as donors. Torsion angles in the bonds to either
the ratio is 1:1.5. If a 1:2 ERRAgX ratio was employed, the  side of the central carbon-NC—N—N are of opposite sign
solutions were not enough stable to be investigated. The peak(i.e. H(15,25) lie adjacent) in the ligands of all compounds
due to [ER(tzo(CH,))Ag]" species generally reaches its exceptlO, where they are the same. In all structures, one of
maximum intensity when a 16:2:1 §£H,:AgX:ERz; molar the above formula units as appropriate, devoid of crystal-
ratio was employed. lographic symmetry, comprises the asymmetric unit of the
X-ray Diffraction Studies: Discussion.The results of the ~ Structure.
“low"-temperature single-crystal X-ray structure determina-  In each ofl—4, the silver atom may be regarded as four-
tions of 1—4 and10 are consistent with their formulation as coordinate, without any pair of ligands being dominant,
AgX:ERzL:MeCN with 1:1:1:1 @), 1:1:1:2 @—4), and quasi-trans, in their interactions. The Ab(tz) distances are
2:1:2:0 (L0) stoichiometries, respectively, thosedf4 being closely comparable (range: 2.269(3.323(3) A) within a
of the form 1:1:1:14-1) where the acetonitrile molecules are particular (MeCN)AgQEN(tz)N(t2 array, the principal variant
partitioned into coordinated and uncoordinated types respec-being Ag—E, short for Ag-P and long for Ag-Sb. In1—3,
tively. In 1, the anion approach to the metal is distant, also this trend is opposed by those in the other bonds; N¢z)
true of one of the anions ith0. In the latter, the basis of the  shortening slightly, Ag-N(MeCN) more so, with concomi-
structure is a two-dimensional polymer, in the remainder a tant straightening of the AgN—C angle. These changes are
one-dimensional polymer, the polymers being cationic or accompanied by the approach of one of the nitrate oxygen
neutral, depending in some cases on how their relationshipsatoms. The structures @f-4 are all very similar with respect
to associated anions are viewed. Geometries are presentetb lattice dispositions (Figure 2). The structure bfis
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Figure 2. (a—d) Unit cell projections ofl, 3, 4, and10downa, b, b, and
a, respectively.
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Figure 3. Section of the two-dimensional polymer 1 projected normal
to the plane of the polymer.

unusual, being in space groupl, and unsolvated, with
parallel polymer strands. 18—4 the lattice isP1 with the
introduction of inversion-related strands between and solvent
molecules which, interestingly, appear to lie “within” each
strand here-but not in 1. 2 and 3 are isomorphous; the
structure of4 is very similar. In the latter, the perchlorate
approaches the metal at a slightly shorter distance than that
found in the analogous nitrate in the principal component
of the disordered array; in the minor component-AY is
longer at 3.29(1) A. In this complex, perhaps because of a
different anion profile, Ag-NCMe is straighter with Ag-N
correspondingly shorter.

Tris(o-tolyl)phosphine is a ligand with a bulkier profile
than (P/E)Pk and it comes as no surprise to find the adduct
involving it to be of a different form, albeit still polymeric.
Here, devoid of solvent, one of the two independent silver
atoms has an environment not unlike those of the preceding,
except that the acetonitrile may perhaps be regarded as
supplanted by a less voluminous quasi-chelate approach of
the nitrate (Ag(1}0(13) 3.126(2) A); Ag(1)N(tz) are
unsymmetrical. The environment of Ag(2) is quite different
and uniqgue among the present arrays, although not unusual
in the sense that, devoid of a phosphine donor, it reverts to
a classical quasi-linearNAg—N system, perturbed by off-
axis oxygen contacts, one of the latter serving to link, via a
bridging interaction, strands of the formrAg(1)(L)Ag(2)-
(L)Ag(1)--+ in the second dimension (Figure 3).

Conclusions

The compounds presented herein are a first step in the
synthesis of new polynuclear coordination compounds. We
are currently investigating the use of metal ions other than
Ad', as well as changing the ancillary ligands and the anions
to synthesize materials that can be used as host/guest
molecules. This work demonstrates that it is possible to
prepare and isolate new coordination polymers which contain
a bridging N-donor ligand such as,(€H,), a triorgano-
phosphine, a solvent molecule (coordinated or solvate), and
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finally an O-donor counterion. Such coordination com- nuclear species having different properties not only in the
pounds, indefinitely stable in the solid state, cannot persist solid state but also in solution (e.g. conductivity, solubility).
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dinates always through the N(4) atoms but not the N(4). . . .

Sterically hindered P-donors such as P(o-tglglow the Supporting Information Available: Four X-ray crystallo-
synthesis of polymers of different stoichiometry or inhibit graphic files, in CIF format. This material is available free of charge
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or a different solvent of crystallization can produce poly- 1C0353413
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