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The anionic cis-dioxovanadium(V) complex species LVO,~ of a tridentate ONS ligand (H.L) can bind sodium ion
in a bis-monodentate fashion like a bridging carboxylate group. The product [LVO,Na(H,0)].. (1) is a water soluble
polymeric compound in which the complementary units are held together by the simultaneous use of hydrogen
bonding and Coulombic interactions. Crystallographic characterization reveals that 1 is a single stranded helicate
with LVO,~ units forming the strand which surrounds the labile sodium ions that occupy the positions on the axis.
In solution of protic solvents, viz. water and methanol, 1 is quite stable as indicated by electrical conductivity and
'H NMR measurements. In aprotic solvents, viz. CH;CN, DMF, or DMSO, however, the extended hydrogen bonded
network in 1 breaks apart and the helical structure collapses when irradiated with visible light. The product is a
mixed-oxidation vanadium(IV/V) species obtained by photoinduced reduction as confirmed by EPR, time dependent
H NMR, and electronic spectroscopy. Compound 1 is a rare example of a nonnatural helix where hydrogen bonding
interactions play a crucial role in stabilizing the single stranded polymeric structure such as that frequently observed
in the biological world.

Understanding these natural processes at a moleculatfével,
accessing new types of chiral molecuteand, above all,
achieving new supramolecular species with potential device
‘application$ have triggered much of the recent studies on
metal directed self-organization of oligomeric ligands into
helical superstructurés!* While hydrogen bonding, stacking

Introduction

Helicate$ are multinuclear metal complexes in the form
of molecular threadswith controlled and sequential turns
around their axes thus generating supramolecular architec
tures with acquired chirality. In the biological world,
molecular helicity is a common occurrence. Prime examples
areo-helical polypeptides and double helical nucleic acids
which play significant roles in sustaining the life procéés.
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Spontaneous Assembly of Polymeric Helicate

effects, and hydrophobic interactions play key roles in the
formation and stabilization of biological helic&s,the
equivalent requirements for helicate formation on the other
hand are met by the stereoelectronic molecular information
encoded in the preprogrammed molecular compo#fats
self-assembly?

Despite an extensive literature describing double and triple
stranded helicateés !t surprisingly little has been reported
on the single stranded produéfs?® Most reports are for
compounds with Ag ion on the axis?*® which compare
well with the structure of natural-helices. Herein, we report
an unusual type of water-soluble polymeric single stranded
helicate [LVGNa(H0).]« (1) involving sodium ions on the
axis. Thecis-dioxo moiety of an anionic vanadium complex
[VO.L]~ (HoL = Smethyl 3-((2-hydroxyphenyl)methyl)-

equimolar amount of the ligand,H (0.34 g) in the same solvent
(15 mL), and the mixture was refluxed for 10 min to get a clear
brown solution. To this was then added an aqueous solution (5
mL) of sodium carbonate (0.10 g), and the resulting solution was
further refluxed for 1 h. The green solution obtained at this stage
was filtered and the filtrate allowed to stand in the air for several
days becoming gradually yellow in color. The solution was rotary
evaporated to about 15 mL in volume when a yellow crystalline
product slowly began to appear. It was collected by filtration,
washed with methanol/ED (1:1 v/v), and finally dried in vacuo.
The product was recrystallized from methanol. Yield: 0.34 g (62%).
Anal. Calcd for GH.,NaN,OsS,V: C, 29.51; H, 3.28; N, 7.65; Na,
6.28. Found: C, 29.90; H, 3.29; N, 7.80; Na, 6.32%. IR (KBr disk,
cm1): »(OH) 3480, 3380(b)¥(C==N) 1600(s);»(C==0/phenolate)
1540(s);v (V=0 970, 900 (s). UV-vis (CH;OH) [Amax NM (€,

M-t cm™b]: 393 (8200), 290 (26100), 230 (31500).

dithiocarbazate) acts as a bis-monodentate ligand to the Physical MeasurementsEPR spectra in solution were recorded

aquated sodium ion centers, generating a polymeric structur
with helical topology. The structure of this molecule both
in the solid state and in solution has been examined in detail.
Photochemical transformation ofin solution into a mixed-
oxidation vanadium(IV/V) species is also established.

Ve

C=N
H/ \N= C

SH
/
N\scH;

H,L
Experimental Section

Materials. The tridentate ligand (b)?* and [VO(acag)??
(Hacac = acetylacetone) were prepared following published

procedures. Solvents were of reagent grade and were dried from

appropriate reagerffsand distilled under nitrogen prior to use. All
other chemicals were reagent grade, available commercially and
used as received.

Preparation of [LVO ;Na(H,0),]« (1). To a stirred acetonitrile
solution (30 mL) of [VO(acag) (0.4 g, 1.5 mmol) was added an
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dn the X-band on a Bruker model ESP 300E spectrometer. Electronic

spectra in the near-IR region were obtained on a Hitachi U-3400
UV —vis—NIR spectrometer. ThéH NMR spectra were recorded
on a Bruker model Avance DPX 300 spectrometer. Solution
electrical conductivity and IR and UWis spectra were obtained
as described elsewhetepH measurements were made with a
Systronics model 335 digital pH meter. Cyclic voltammetry in
solution was performed with a PAR model 362 scanning potentiostat
using Pt working and auxiliary electrodes. A saturated calomel
electrode (SCE) was used for reference, and ferrocene, as internal
standard?® Solutions were~10-2 M in samples and contained 0.1

M TEAP as the supporting electrolyte.

Elemental analyses (for C, H, and N) were performed in this
laboratory (at IACS) using a Perkin-Elmer 2400 analyzer. Sodium
contents were estimated using a Thermo Jarrell Ash (Model Atom
Scan 16) inductively coupled plasma atomic absorption spectrom-
eter.

X-ray Crystallography. Diffraction quality crystals oflL were
grown at room temperature by slow evaporation from a methanol
water (1:1 v/v) solution of the compound. A clear yellow elongated
plate with dimensions 0.4& 0.30 x 0.05 mn¥ was mounted on
a glass fiber and used for data collection at21 °C in w—26
scan mode on an Enraf-Nonius CAD-4 diffractometer equipped with
graphite monochromatized Mook(A = 0.71073 A) radiation. The
background was obtained from an analysis of the scan préfile.
No crystal decay was observed during the data collection. The unit
cell parameters were obtained by least-squares refinement of the
angular settings for 25 reflections in thé 2ange of 24—28°.
Relevant crystallographic data are given in Table 1. Selected bond
lengths, bond angles, and hydrogen bond geometry are given in
Table 2.

Data were corrected for Lorentz and polarization effects. An
empirical absorption (from 0.762 to 1.000 Brcorrection was also
applied. The maximume®value for data collection was 52.0The
number of measured reflections was 3184, and of these, 2393 unique
reflections, which satisfied the,2 > 3.00(F, ) criterion, were used
for structure solution. The structure was solved by direct methods
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Table 1. Summary of Crystallographic Data

empirical formula GH12NaN,OsS,V
fw 366.27

space group monoclini®2i/c (No. 14)
a A 16.005(2)

b, A 6.142(1)

c, A 14.728(3)

B, deg 101.03(1)

vV, A3 1421(1)

z 4

T,°C 21+ 1°C

A(Mo Ka), A 0.71073

Pcalca cnr3 1.71

w, mmt 1.04

R (RyP) 0.029 (0.085)

AR = Y(IIFol = IFcl)/Y IFol. ® Ry = [ZW(IIFol — IFel)¥3wIFol?*2

Table 2. Selected Bond Distances and Angles for {®Na(HO);].

€
Distances (A)
x:ggg ig‘llggg m(ﬁi%a(f) %igégg Figure 1. Molecular structure for the complex [LVAa(H:0)z. (1)
vV-0(3) 1:911(2) Na O(2p 2.-380(2) showing the atom numbering (50% probability ellipsoids).
V—S(1) 2.3764(9) NaO(4) 2.381(2)
V—N(1) 2.178(2) Na-O(5) 2.357(2)
C(1)-S(1) 1.735(2) NaO(5) 2.415(2)
N(1)-N(2) 1.409(2) NaS(1p 3.177(1)
Na N& 4.000(2)
Angles (deg)
S(1)-v-0(1) 87.85(6) O(1yNa—0O(5) 93.37(7)
S(1)-V—0(2) 104.79(7) O(XyNa—S(1} 84.80(5)
S(1)-V—-0(3) 145.86(5)  O(4yNa—O(5) 87.40(7)
S(1-V—N(1) 76.72(5)  O(4}Na—O(2p 100.92(7)
0O(1)-V-0(2) 108.56(8) O(4yNa—0(5) 166.40(7)
0O(1)-V—-0(3) 96.65(7) O(4yNa—S(1p 85.47(6)
O(1)-V—N(1) 150.72(7)  O(3)-Na—O(2P 83.95(7)
0O(2)-V—-0(3) 105.72(8) O()-Na—0(5) 106.07(6)
0O(2)-V—N(1) 99.45(8) O(8)-Na—S(1} 166.56(6)
0O(3)-V—N(1) 83.49(6)  O(H-Na—0(5) 82.81(7)
0O(1)-Na—0(4) 86.13(7) O(P-Na—S(1p 108.58(5)
O(1)-Na—O(5p 83.37(6) O(5-Na—S(1p 80.95(5)
O(1)-Na—O(2y 165.19(6) V-0O(1)-Na 125.98(8)
Hydrogen Bond Geometry
D—H---A D«H,A H--A A DA A D-H--A deg
O(4)-H(42y--O(1F 0.83(3) 2.03(3) 2.827(3) 160(3) Figure 2. Drawing of the helicatel( viewed parallel to thé>-axis.
O(5)-H(51)y--0(4¥ 0.78(3) 2.06(3) 2.812(3) 163(3)
O(5)-H(52)-O(3¢ 0.68(4)  2.29(4)  2.937(3) 161(4) refinements were performed by using SHELXL7he molecular
a —x —y, =z P—x Y+ Yp —z+ Yp ¢ —x, —y+ 1~z Ix y— 1,2 structures and atom-labeling scheme shown in Figure3 Were
=X,y — Yo, =z + Ys. drawn by Bruker SHELXTL package.

Photochemical Study A clear yellow solution ofl in acetonitrile
(MULTAN 80)27 and refined by a full-matrix least-squares proce- was placed in a quartz cell and purged with purified dinitrogen for

dure minimizing the functionyw(] Fo| — | F¢l)2, wherew = 20 min. A tungsten filament lamp (60 W) was used as a visible
1o AF?) + (0.0564)% + 0.336P] and P = (F?2 + 2FA)/3. light source to irradiate this solution which gradually turned green
Scattering factors for neutral atoms and the valueéfdrandAf "' during photolysis. The green solutions obtained after different

were taken from the usual souré8dNon-hydrogen atoms were intervals of exposure time were used for subsequent characteriza-
refined with anisotropic thermal parameters, and hydrogen atomstion. Reported pH values in acetonitrile solutions are uncorrected.
were included in the models in their calculated positionsKC

0.97 A). The refinements were continued until convergence Results and Discussion

employingo weights. FinalR andR,, values are 0.029 and 0.085, . . . )
respectively, and the goodness of ) & 1.108 for 229 refined Synthesis.Complexl is prepared by the reaction of [VO

parameters. The final Fourier difference synthesis showed a(_acac)] W'th a stoichiometric (11 mol r??ttlo) .amount of the
maximum and minimum of-0.41(6) and-0.26(6) e/&. Structure  l9and HL in agueous acetonitrile medium in the presence
of sodium carbonate. The obligatory steps in this preparative
(27) Main, P.; Fiske, S. J.; Hull, S. E.; Lessinger, L.; Germain, G.; Declerq, procedure are the presence of water in the reaction mixture

i'ggé; Wolltson, N. M. MULTAN 80, University of York, England,  gnq jts subsequent exposure to atmospheric oxygen as

(28) International Tables for X-ray CrystallographiKynoch Press: Bir-
mingham, England, 1974; Vol. IV; present distributor, Kluwer (29) Sheldrick, G. M.SHELXL-97 University of Gdtingen: Gitingen,
Academic Publishers: Dordrecht, The Netherlands. Germany, 1997.
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vanadium(V) centers exist in a distorted square pyramidal
geometry (Figure 1), with the four basal positions from the
tridentate ligand and one of the terminal oxo ligands O(1)
of the cis'VO, core. The axial site is occupied by the
remaining oxo ligand O(2) which forms angles in the range
99.45(8Y—108.56(8} with the basal plane. The angles
O(3-V—S(1) and O(LyV—N(1) are 145.86(5)and 150.72-
(7)°, respectively, which indicate that the central vanadium
atom is shifted slightly (0.5097(8) A) out of the basal plane
toward the apical oxygen O(2) atom. The Of})—0(2)
angle (108.56(8) and the terminal ¥=O distances (1.648-
(2) and 1.613(2) A) are in the expected rafge.

An intriguing structural feature of this compound is the
presence of hexacoordinated sodium ion centers, each acting
as a bridge between the two neighboring LYV@oieties.

As shown in Figure 2, each LVOnoiety in turn is bound

to two adjacent sodium ions through terminal oxo ligands,

thus forming an infinite helicate with a single strand of

alternating Na ions and LVQmoieties, and there are two

of these units in each turn (along theaXis ). The Na-Na
Figure 3. Packing diagram ofl viewed down theb-axis showing the distance between the immediate neighbors is 4.000(2) A.
linking of the helices into layers. Besides the terminal oxo ligands, each sodium ion also has

two types of water molecule in its coordination sphere. One
confirmed by several control experiments. The product is a js exclusively attached to a single sodium ion as denoted by
single stranded helix [LVENa(HO)]. with an infinite O(4), and the other, denoted by O(5), occupies a bridging
polymeric structure containing an alternating arraycisf position between the two adjacent sodium ions. Thus, two
dioxo vanadium(V) [LVQ™] units and aquated sodium ion  yanadyl oxo atoms O(2) and O{fom two different vanady!
centers, as confirmed by X-ray crystallography (see later). centers and an oxygen atom O(%pm a bridging water
An identical procedure using tetraethylammonium ion as molecule constitute three atoms of the equatorial plane, while
replacement for sodium affords an intractable material of the apical sites are occupied by O(4) and O(5) oxygen atoms
unknown composition. Interestingly, the present molecule (O(4)—Na—0(5), 166.40(7) of a nonbridging and bridging
offers a rare examptewhere sodium ions form the axis of  water molecule. The sixth coordination site is occupied by
a helicate. The bent LVO unit with a formal negative  5(1) from a neighboring helicate strand, thus linking the
charge on it binds the aquated sodium ion in a bis- helicates into a layer perpendicularaoln this manner, the
monodentate manner to generate the infinite helical strand.strycture may be described as hydrophilic layers separated
The complementary units ihare thus held together by the by hydrophobic layers due to the organic moieties (Figure
process of self-assembly through the simultaneous use of3). There are several secondary interactions in this molecule,
hydrogen bonding and Coulombic interactions. Similar yiz. between O(}0(4), O(5)-0(3), and O(5)-O(4) atoms,
bonding interactions have been used systematically in crystala|| through strong hydrogen bonds as listed in Table 2. These
engineering to generate organic supramolecular compdinds. hydrogen bonding interactions play a major role in stabilizing

The IR spectrum ofl contains all the pertinent bands of  this unusual helical structure. Very few helicate moleéiés

the coordinated tridentate ligancP(}) as discussed earlié?**  are known in which hydrogen bonding exerts such a delicate
In addition, a strong two-band pattern is observed at 970 jnfluence such as is observed in biological helices.
and 900 cm?, characteristic of @is-dioxovanadium moi- Structure in Solution. A solution of 1 in water or
ety In the high-frequency region, a sharp medium intensity methanol is stable for several days and shows feeble
band at 3530 cri, coupled with two broad absorptions at conductivity (A\v in water is 20Q-1 cm? mol-1), giving a
3480 and 3380 cnt, indicates the presence of coordinated ¢lear indication that the sodium ions remain coordinated in

water in the molecule. solution. Addition of an equivalent amount of benzo-15-

Description of the Crystal Structure. The molecular  ¢rown-5 ether does not make any notable difference in the
structure ofl is shown in Figure 1. Important interatomic  gjectrical conductivity of the solution.

parameters are listed in Table 2. The molecule when viewed 1y NMR Spectroscopy.'H NMR data for1 in various
along theb-axis exhibits an infinite spiral of+-O-:-V--: solvents along with those of the free ligang.Hn acetone-
O-+*Na+-O-++ chain as shown in Figure 2. Individual g are summarized in Table 3. The free ligand has a broad
resonance at 10.93 ppm due to a phenolic OH proton which

(30) Bell, T. W.; Jousselin, HNature 1994 367, 441.
(31) Fdix, O.; Hosseini, M. W.; De Cian, A.; Fischer, Angew. Chem.

Int. Ed. Engl.1997 36, 102. (34) Ezuhara, T.; Endo, K.; Aoyma, ¥. Am. Chem. So&999 121, 3279.
(32) Dutta, S. K.; Samanta, S.; Kumar, S. B.; Han, O. H.; Burckel, P.; (35) Batten, S. R.; Hoskins, B. F.; Robson Ahgew. ChemInt. Ed. Engl.
Pinkerton, A. A.; Chaudhury, Minorg. Chem.1999 38, 1982. 1997, 36, 636.
(33) Li, X.; Lah, M. S.; Pecoraro, V. Linorg. Chem.1988 27, 4657. (36) Libman, J.; Tor, Y.; Shanzer, A. Am. Chem. S0d.987, 109, 5880.
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Table 3. H NMR Spectral Datad, ppm} for the Free Ligand (kL)
and Complext at 23°C

Hjl/acetoneds 1/MeOD-d, 1/DMSO-ds 1/MeCN-d3  assignmerit

10.93 bs 1H, phenolic OH
8.51s 8.98s 9.01s 8.95s 1H3H
7.48d (6.6) 7.58d(7.5) 7.64d(7.6) 7.55d(7.5) 14, H
7.40t(11.4) 7.44t(7.6) 7.40t(8.5) 7.42t(7.7) 1HH

L__48n

7.00 m 6.97m 6.64 m 6.93m 2H 7 1
4.60s 3.40s 2.28s #/HOD i
2.65s 259s 2.54s 2.57s 3H, S€H f 24 h
aChemical shifts are relative to internal TMS at O ppm: b, broad; s, A 7J /vu_»uh
singlet; d, doublet; t, triplet; m, multiplet. Values in the parentheses represent }‘ i
coupling constantsJ(in Hz).  Proton labels are as shown in Figure 1. )\ J‘\VUL6 "
L J} -50°C i LT
., M ‘ | -,
9 8 7 6 5 4 3 2ppm

J\ luj B
_M_L J‘ L Figure 5. Time-dependertH NMR spectra ofl in acetonitrilees solution

l 09C under the exposure of visible light, showing gradual line broadening.
| 3000G
J\ 100C 100G

23°C

90 75 7.0 65 60 55 50 pl;m

Figure 4. Variable temperature 300 MH# NMR spectra ofl (5, 4.4—
9.1 ppm region) in methanals.

is missing in the complex. The spectrum bfs relatively
straightforward, practically independent of solvent, except
the protons due to aqua ligands which appear as a singlet in Field (Gause) —————=

the range 4.662.28 ppm at room temperature (2&) Figure 6. X-band EPR spectrum of a photoreduced solutionldh
depending upon the dielectric of the solvent. Both azomethine acetonitrile at room temperature.

(H3, ~9.00 ppmj” and phenyl ring (i ~7.6 ppm) protons

in 1 are shifted downfield compared to those in the free ldentification of the Photoreduced Product.Despite our
ligand, thus indicating participation of phenolate oxygen and Pest effort, we were unable to isolate the green paramagnetic
imino nitrogen in metal coordination confirming the results Photoreduced produciZ) in the solid state. In solution,

of X-ray crystallography. In methanal, the spectrum ot however, compoung, unlike its precursor, is EPR active,
remains virtually unchanged in the temperature range 23 toProviding afifteen-line spectrum at room temperature (Figure
—50°C (Figure 4), excepting the singlet due to coordinated &) With <g> = 2.136. This indicates generation of a species
water molecules which appears at 4.6 ppm (at@3 and !nvolvnjg a coupled vanadlum_ & 7/2)_ c_enter with an odd
shows a gradual downfield shift with the lowering of interacting electron. The hyperfine splitting parameteée s,

PR . .
temperature. The results clearly indicate that compolnd 48.4 x 10°* cm in this case, is almost half of that of a

i 4 —1
retains its structural identity in solution over the temperature Ioc?llzlgtgdf spectrum <(§>8’ %9 X I%/(/T/ cm-) rep(;)rte.(tjh
range of our study. earlie?? for a u-oxo divanadium( ) compound wi

. . . closely similar ligands. This observation again speaks in
In dry aprotic solvents, viz. acetonitrile, DMF, or DMSO,

X ) favor of 2 to be a dinuclear speci#swith mutually
fresh yellow solutions ofl gradually turn green with interacting vanadium(IV/V) centers.
exposure to visible light. Progress of the photochemical

o : As mentioned in the Experimental Section, a freshly
reaction in CHCN was followed by'H NMR experiments. ohared solution df in acetonitrile is optically transparent

The results are displayed in Figure 5 which reveals graduali, the near-IR-visible region. The green photoreduced
loss of resolution as well as line broadening of the main ¢qution however absorbs in the 136800 nm range,
spectral features with an increase in exposure time. Thegenerating a broad, well developed band of moderately high
results indicate generation of a paramagnetic species byintensity at 970 nm along with a low intensity shoulder
reduction through a photochemical pathway as confirmed centered at 710 nmigrdAr1o being close to 1.60 after a 12
by control experiments. h exposure time (Figure 7). While the near-IR band (at 970

(37) Proton labels are as shown in Figure 1. (38) Slichter, C. PPhys. Re. 1955 99, 478.
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Figure 7. Vis—NIR electronic absorption spectrum of a photoreduced
solution of1 (~1.0 x 10-3 M) in acetonitrile after 12 h exposure to visible
light.
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Figure 8. Cyclic voltammogram of a photoreduced solution bfin
acetonitrile (exposure time 12 h); potential vs SCE, 0.1 M TEAP at a
platinum electrode, scan rate 50 mV's
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Figure 9. Time evolution of an intervalence charge transfer band at 970
nm due to photoinduced reductionbin acetonitrile at pH 5.76 and 10.15.

Table 4. Comparison between the Physical Characteristics and
Spectroscopic and Electrochemical Features of Comp@&uentd the
Photoreduced Produét

photoreduced

characteristics compoursd product2
solution color green green
EPR features at 15-line 15-line

room temperature [gl=2.128 [g= 2.136

[AOx 10 =44 cnt [AUx 10*=48.4cm?

intervalence transfer (IT) 970 nm 970 nm

band in CHCN
cyclic voltammetric feature  0.42V 0.44V

(Ex2vs SCE) in CHCN

dinated water molecules from the metal coordination sphere
with concomitant break down of the hydrogen bonding
network?? responsible for the stability of the helical structure.
As the helical structure falls apart, the terminal oxygen atoms
of LVO,  units are now available for protonatinto
generate vanadyl (LVO) species by a photoreduction

nm), on the basis of its shape and intensity, is anticipated asPfocess that probably involves the intermediate formation

arising from an intervalence transfer (IT) transition, the
absorption in the visible region (at 710 nm) is more likely
to have a ligand-field origin localized on an oxovanadium-
(IV) center?4a

Another important piece of evidence toward identification
of the photoreduced produck)(comes from the cyclic
voltammetric study. Although the precursor compound
electrochemically inactive? in acetonitrile solution, when
examined by cyclic voltammetry, displays (Figure 8) a
reversible one-electron oxidation Bi, = 0.44 V versus

of a hydroxo specié%**?(eqs 1 and 2).

LvVVY0,” + H" = LVvYO(OH) (1)
LVVOOH)+H' +e =LVVO+H,0  (2)
LVVO+LvYo, = [LVVO-(u-0)-0oV'L]” (3)

LVVO thus produced reacts with excess MO4~ to
generate the green mixed-oxidation divanadium(IV/V) prod-
uct [LVVO—(u-O)—0OVVL]~ (2) (eq 3). We are, however,

SCE AE,, 70mVipdipe, 0.93). The electrochemical results  at this stage, not quite sure about the identity of the oxidized
thus indicate the presence of an oxidizable vanadium(IV) species involved in the reaction (eq 2). A structurally

center in2 as established by EPR experiments.

characterized mixed-oxidation polyoxovanadate(IV/V) pre-

Recently, we have been successful in synthesizing mixed-pared by photochemical reduction has been reported re-

oxidation divanadium(IV/V) compouné¥-32 containing a

cently®3

V2033+ core with the same and related |igands. One of these The intervalence Charge transfer band d|sp|aye(2 w

compounds, (BzImH) [LOVY —-0O—-VVOL] (BzIm = benz-
imidazole),3, with the same ONS donor ligand aslinhas
been structurally characterizétt. Some of the relevant
physicochemical data fd3 are displayed in Table 4 along
with those of compoun@ for a direct comparison. The

970 nm was used to monitor the progress of the reactions at
pH 5.76 and 10.15 as displayed in Figure 9. The results show
involvement of proton for the satisfactory progress of this
reaction.

observed similarities strongly suggest the generation of a(39) (a) Rebek, J., JAngew. Chem., Int. Ed. Engl99Q 29, 245. (b)

mixed-oxidation divanadium(lV/V) compound during photo-
induced reduction ol in dry aprotic solvents.
Proton-Coupled Photoreduction. The V=0, terminal
oxygen atoms inl are all coordinated to sodium ions
predominantly by noncovalent interactions. Whénis

dissolved in aprotic solvents of high donor capacity, the

Whitesides, G. M.; Mathias, J. P.; Seto, CSEiencel 991, 254 1312.
(c) Fan, E.; Van Arman, S. A.; Kincaid, S.; Hamilton, A.J.Am
Chem Soc 1993 115, 369.

(40) Dewey, T. M.; Du Bois, J.; Raymond, K. lorg. Chem 1993 32,
1729.

(41) Root, C. A.; Hoeschele, J. D.; Cornman, C. R.; Kampf, J. W.; Pecoraro,
V. L. Inorg. Chem.1993 32, 3855.

(42) Asgedom, G.; Sreedhara, A.; Kivikoski, J.; Kolehmainen, E.; Rao, C.
P.J. Chem. Sog¢Dalton Trans.1996 93.

solvent molecules possibly compete and replace the coor-(43) Yamase, TJ. Chem. SogDalton Trans.1997, 2463.
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Concluding Remarks aprotic solvents of higher donor capacity, this unique
Attempts have been made in recent times to Comparehydrogen bonded helical structure collapses when compound

certain oxovanadium species as “inorganic analogues of1 IS irradiated with visible light. The putative product is a
organic functionalities” because of some structural and Mixed-oxidation coupled vanadium(IV/V) species with a
chemical properties they have in comnfdriThe role of delocalized electronic structure on the time scale of EPR

LVO, species here is a case in point where tig spectroscopy.

dioxovanadium(V) moiety behaves like an analogue of a  Acknowledgment. We are grateful to the Council of
bridging carboxylate group, holding the adjacent sodium ions gjentific and Industrial Research, New Delhi, for financial
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with a peripheral organic moiety. The reported compound jiscussions.

is a rare example where hydrogen bonding plays a central

role in stabilizing a single stranded structure of a nonnatural ~ Supporting Information Available: X-ray crystallographic file
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