
NOTES 

TABLE .2. N-0 STRETCHING FREQUENCIES OF .PURE N-OXIDES AND OF THEIR MOLYBDENUM: COMPLEXES 

Ligands N-0 stretch C'omplexes N-0 stretch dv Ref. 
(cm-1) (cm-1 ) 

l:'yNO 1234(s) Mo02 Cl22PyNO 1214(s) 20 5, 6 

4-N02PyNO 1275(8) Mo02Cl~2(4-N02PyNO) 1216(s) 59 6 
1286{sh) 

QNO l310(s) Mo02Cl22QNO 1214(8) 
1285(s) I 

1205(sh) 
1230[ +p(C-H}] 

plexes undergo 'base solvolysis' in methanol. the 
detail moohaniRm of which ~'Ould he discusse.d else­
where. 

The N-0 stretching bands of pyridine, 4-nitropyri­
dine and quinoline N-oxidea undergo a conl'liderable 
amount of red shift after coordination with the Mo022+ 
ion (Table 2). This is, obviously due to the reduction 
of the O(p1T) ..... N(p1T) overlap as a restdt of the drain­
age of electron density from oxygen to molybdenum 
(VI}. There is no evidence of any charactevisticaUy 
we11 defined N-0 stretching band in quinoline N-oxidfl 
in the literaturE> and it has rather boon conclnded6- 8 

that ii(N-0) is not a pure vibration in the abovt• 
N-oxide but is coupled with ,t;he aromatic ring vibra­
tions of the quinoline ring. That is why so many 
bands appear in lihe N-0 stretching region e~n in 
the pure quinoline N-oxide and so no attiempr is 
hereby mad<' to tabulatfl the Av in this case. 

The N-0 inplane bending frequency of the pYJ.idinc 
N-oxide& (836 cm-1), 4-nitropyridine N-oxide (865 
cm-1) and of quinolinE> N-oxide (885 cm-1) remains 
practically unaltered in tihe respective complexes. Th<' 
const.anl}y of vhis band position may be due to two 
opposing effH<'ts -on•l similar to that of coordinated 
watr-r where bending vibratiion o(O-H). is shifted 
to the higher frequency on complexation anrl thP 
other, Iowe.ring in tb,e frequency duo to rl<>crt>aS(• 
in the 17"-hond character of lihE> N-0 bond. 

1266(m) 6.8 
ll73(s) 

The xM corr. of the Mo022; ion in all the chlo~o 
complexes arE> negative ('Values range betwePn -95 
to -150 X 10- 8 e.m.u. moie-1) but in the nitrato 
C'Ompl<'x the said value is 182 x I0-6 E>.m.u. moie-1. 
So, at prese-nt no comment can he made whether 
TIP is essentially exhil)ited by Mo022+ ion as pr<"­
~umod by some previous ~'orkersl'to. 
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Th,o Mo = 0 stretching frequencies of the l\fo022+ 
group are observed as strong bands at 900 and 930 
cm-t in the PyNO oomplex, at 905 and 944 cm-1 

in the 4-N02PyNO complex: (chloro) and at 920 
and 954 cm-1 in the QNO complex. Sinco in all these 
ca,.~es both v1 and v3 a.re IR active. the MoOl+ group 
may have the ciR(C2v) configuration in the complexes. 

IO. U. 1\-f. FRE:s"CH and J. H. GARSIDE • • J. Ohem. Soc •• 1962, 
2006. 

A .strong band at 1346 cm-1 in the complex Mo02Cl2 

2(4-N02PyNO) i.s due to the aromatic C-N02 stret11h 
of the nitro group9. 

Unfortunately, the i.r spectra of Mo02(N03)2-

2(4-N02PyNO) could not be rocordod eit,her in Nujoi 
phase or by KBr disc technique. In the former 
method. the prepared mull reaotl'l with NaCl <'ell 
itself and in ;.he latter, t·he.t·e occurs a colour changfl 
while preparing. the dit~c and the recorded speotrum 
is not well resolved and shows llO haud of coordinated 
nitrate group but shows only the oharacteri.s~ic band 
of N03-- ion. It might pe presumed that substitution 
of N03 by Br might have occurrE-d while making tho 
disc. Of course, in this spectrum also, the C (aromatic) 
-N02 stretch and both v1 and v3 of Mo022-'- group are 
observable. 

Chemical Examination of the Leaves of 
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fROM the lea'Ves of Murraya paniculata the 
isolation of phebalo.si;n and another coumarin 

called compound B, C15H160 4, m.p. 100° was 
reported by us earlier1. The isolation of mexotioin 
from the same plant has also been reported3. The 
present investigation was undertaken with a view 
to characterizing the ~ompound B. 

The IR spectrum of compound B in Nujol mull 
shows bands at 1255 em -1 ( epoxide ring) and 1725 
cm-1 (coumariniu lactone carbonyl), 1605 cm-1 and 

1.213 
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I 500 om -l (benzene ring). The UV spectrum of the 
compound B in ethanol shows absorption maxima at 
247. 257. and 322 nm whieh i"' Yery similar to that of 
oitropten3 . That compound B contains an epoxide 
ring is eYident from the fact that it gave a. diol (JJ). 
C.5H 180 5, m.p. 124°, on treatmE-nt with aqueous 
oxalic acid (·1 %). The diol consumed out~ molt• 
of periodic acid. The lR spectrum of the diol in 
Nujol mull ::Jhows hands at 3510 em 1 an(~ 3400 cm-1 

(gly<'olio OH group::~). 1725 om-1 (laetone carhonyl). 
1610 cm-1 and 1500 cm-1 (aromatic ring}. The 

HCO 
3 

(I) 

(11) 

::NMR spectrum of the diol (CD013, 60MHz} ~thowH 
a pair of doublets centered at 6.22 8(IH, d, J = 9.5Hz) 
and 7.628 (JH, d, J = 9.5Hz) for the 3-H alld 4-H 
respectively. The two aromatic prouons namely 
5-H and 6-H app0ar as another p,air of doublet~ 
eenwrctl at 6.8M (lH, rl, J = 8.5Hz) and 7.348 
OR. d. J = 8.5Hz), OM of the peaks of the latter 
oV61'laps with that of OHCI3. The t;h.roo p!oton"' of 
t·h.e mP.th.oxvl group ( -OCHs) and lihe six proton"l of 
the two met'hyl gJ.'oups attached t-o one of the carbinol 
carbon atom [-C(OH)-(CH3hl appNv a.ss harp singlets 

at 3.983 (3H) an~ 1.31$ (6H) .respectively. Th(' pea.k 
at 2.626 (2H) wPich di::~appears on D20 trflatme-.nt lS 
due to the two proton"! of the ~:tlcoholic hydroxyl 

groups (-C-OH). The carhiuyl prot.Qn (-CHOH} 

appaa.rs a•/ a broad multiplet <;entel·ed at 3.648 (IH). 
'l'he two benzylic proton"! appea..r as ~ typical multi­
plot centered at 3.038. Th.o above data show t.h.o.t 
th., diol h~ the struetute (II). Direct crompa..ri11on 
with an a.u.thllntic sample has not been p~liil>le but 
there m little doubt that compound B is idf•nt.i(;al with 
a.ur&ptE'n4 (I, Lit. rt>t,ord~ m.p. 98°). 
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LIGANDS ~uch as thiOI!emioarhazonos are ~<tudied 
to a limitAd extent pH-metricallr Here sa.lit'yla­

ldehyde-4-phenyl-3-thio~emica.rbazon~ (SPT) deriva­
tive i~ stuclioo with metals like V02+, Cu2-t, Co~~+, 
Ni:t+. The formation constants foJ· their metals w&e 
calculated by Calvin and WilRO~l pH t.itration techni­
que a.'! modified hy Irving and Rosl3otti. The atabi­
Iitv < Qnl'ltant~ &"P cl.et£-rmined in 50% aqueous 
dioxane medium. 

Experimental 

Tb.o li~and .;a lie yla.ld.ehyO.e-4· phcnyl-3- t hio::~emi­
ca.rbozont> was synthesizoo and cryatallised to get ana­
lytically pure (m.p. 188°)1. ThE' ~tolution of SPT was 
prepared in dioxane ('BDli, AnalaR ,re.de) which was 
further rul'ifit.'Cl by standard method of Vogel2. Metal 
nitrates 1lf!M wer(• of AnalaR grade which were esti­
mated by standard gravimetrin and Yolumetric 
methods. Phillips pH mot('r wa8 USt:ld for pH 
mca.suremeutR. pH muter was c:,alihrat(•d with huffer 
'!olutions having pH~ 33 an(l 9.1 at 25°±1°. 

All tit.rations wen• carried out in a 100 ml beaker 
kt~pt in water thermostat maintained at 25°±1(;. 
T!lirty five to forty 6vt\ roadingH were taken in ea.clt 
oa~e. Eanh tJitra.tion waR rtlpea'OOcl. to get reproducible 
results. The metal ligarut J'atio w~ maintained l :5. 
1'h,c titration eurves are giwn in lfig. 1. 

Blank titraticms: A mixture of 2ml of Q1M 
HN03, 5 rol of l.OM KN03 , 25 mi dioxanf' and 18 mJ 
of water (to make tht> tnt.al of 50 ml in a.IJ t.irra.tions} 

* For Correspond&nce 


