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Ar omaticaminesreacted with TBP-NO; adduct to give dry aryl diazonium ni trate in high pu rity and

yield.

INTRODUCTION

Sincethediscov ery of diazonium com poundsin 1858,
morethan acen tury haswit nessed the synthesis, thehighre-
activity and appli cation of theseinvaluablecompounds. Ap-
pli cationsof diazonium salts have long been im por tantin
boththedyeandthephar maceuti cal industries.”” Recently,
diazonium salts have also found new ap pli cationinthere-
cording, imaging, copying and printing sciences®*® The
most fre quently em ployed diazonium saltsinthesefieldsare
classi cal arenediazonium chlorides, tetrafluoroborates, hy
drosul fates and dihydrophosphates.* How ever, studiesof
thediazonium ni trateshave been sel domin volved be cause of
thestrongoxi di zationof ni tricacid. Inor der toavoidtheox i-
dationof ar omaticaminesby ni tricacid, N-O4 in CHCl ; was
treated with phenyl isocyanates by Backman to ob tain diazo-
nium ni trates.** Re cently, Kagiyamaand Tsurushima®® re-
ported asuc cessful method using alkyl ni tritesto pre pare
diazonium ni trates, while Wagenblast™® reacted NO; in the
gaseousor liquid phasewithar omaticaminestoobtaincor re-
spondingdiazoniumni trates.

Inthe course of our study on thetreat ment and uti i za-
tion of the waste gas NOx with or ganic com pounds, TBP

a
Ry TBP--NO, R i

d e
la—1o 2a—20
aH b) 0-CH3 ¢) mCH3
d) o-Cl e) mCl f) p-Cl
g) o-Br h) m-Br i) p-Br
j) 0-COH k) m-CO,H 1) p-CO,H
m) 0-NO, n) m-NG, 0) p-NO,

(tributyl phosphate) wasused asan ab sor bent of NO.. There-
sul tantabsor bent product, TBP-NO,, provedto beaselective
andmoder ateoxi dant, whichcanconvertthear omaticmetha
nol intocor responding al dehydesor ketonesinhighyields.*’
Inthiswork, there ac tion of TBP-NO, with ar o matic amines
togivearenediazonium ni trateswasstudied.

RESULTS AND DISCUSSION

When TBP-NO, adduct was mixed with aromatic
amines in TBP, the diazonium precipitatedimmediately;
work-up by recrystallization gave adry and pure prod uct.
The IR peaks at 2252-2293 cm'™* con firm the pres ence of
ArN,", while the peaks at 1384 cm™ and 825-826 cm™* are as-
signedtothevi brationof ni trateanions. El emental anal y ses
and *H NMR dataalso con firmthe struc tures.

The arenediazonium ni trateswith elec tron- withdraw
ing sub stitu ents(com pounds2j-20) were pre pared at 10-40
“Cinexcel lentyield. These saltsproveto bevery stableand
can bestored at roomtem per atureinadesic cator for ahalf a
year with out any change. The diazonium ni trates with out
el ectron-withdrawingsubstituents(compounds 2a-2i) were
obtained atlower reactiontem per atures(10-15=C) in good
yield. Higher reactiontem per atureleadsto thefor mation of
tar. These salts can be stored at 10-15°C for two months; stor-
ageat room tem per ature makesthese saltsgrad u ally darken.
When heated to about 65 “C or struck or ig nited, all the dry
diazonium saltsex plode.

Assyntheticinter medi ates, thesedry and purediaze
nium ni tratesareex pected to bemoreuseful than other diazo
nium salts. Ap pli cation of these diazonium saltsisun der in
vestigation.
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EXPERIMENTALSECTION

Starting materi alsarere agent grade and used with out
further purifi cation. A FTS-40infrared spectrophotometer
wasuti lized to re cord spectraof sam ples."H NMR spectra
were ob tained on a Bruker DPX-400 spectrometer using
TMSasaninter nal standard. El emental anal y seswereper-
formed by PE-2400 microelemental analyser.

General Procedure for the Preparationof TBP-NO;
Adduct

Inatypi cal procedure, to21.1g(0.3mol) of sodium ni-
trite (98%) in athree-neck round bot tom flask was added
dropwise 18 g (0.18 mol) of conc. sul furic acid (98%) via a
pressure-equalized drop ping funnel. Theevolved NOx gases
were blown by ox y gen through a con denser into adry ing
tower (packed with ca. 80 g of the mix ture of phosphrous
pentaoxide and quartz sand, P.Os: SiO.=1: 1inwt.), then
through an ox i dizing tower (packed with ca. 100 g of quartz
sandcarryingchromiumtrioxide,CrO;: Si0O,=5: 95inwt.)
andfi nally intothebot tom of an ab sorp tiontower (height 300
mm, insidedi am eter 15 mm, packed with glassring). From
thetop of the ab sorp tion tower, 79.9 g (0.3 mol) of TBPwas
added dropwisetoinducecounterfaceab sorption. Control of
therateof ad di tion of TBPand of sul furic acid and theflow of
oxy genmadeacom pleteab sorptionof NO,. Theabsorption
solutioncol lectedinthebot tom of theab sorptiontower isthe
TBP-NO, adduct.

Arenediazonium Nitrates. General Procedure

To 5.0 mmol of ar o matic amine dissolved in 10 mL of
TBP at 10-15 “C, was added 11 mL (40 mmol) of TBP-NO-
immedi ately withvigor ousstir ring. Thediazonium salt pre-
cipitatedimmedi ately. Thecrudeprod uct wasfil tered and
washed with Et,O. Recrystallisation by dissolv ing thecrude
prod uct in DMF and then add ing Et.Oandevaporationin
vacuo gave pure and dry diazonium salts.

Benzenediazonium nitrate(2a)

Col or lessneedles; Yield: 90%; IR (KBr,cm™): 2294
(m, sharp), 1384 (vs), 825 (w); *H NMR (D-DMSO): 8.68 (d,
Ja = 8.8Hz, 2H, H,), 8.26 (t, Jgs= 7.6 Hz, 1H, H o), 7.98 (t, Jpa
=Joc=8.2Hz, 2H, Hyp). Anal. Calcd. for CsHsN3Os: C, 43.11;
H, 3.02; N, 25.1; Found: C, 43.22; H, 3.15; N, 25.16.

o-Toluenediazonium ni trate(2b)
Col or lessneedles; Yield: 84%: IR (KBr,cm™): 2261
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(w, sharp), 1384 (vs), 826 (w);*"H NMR (D-DMSO0): 8.65 (d,
Jap =8.0Hz, 1H, H ), 8.15 (t,Jov = Jea = 7.6 Hz, 1H, H.), 7.84
(d, Juc = 7.6 Hz, 1H, Ha), 7.79 (t, Joa = Joc = 8.0 Hz, 1H, Hp),
2.74 (s, 3H, CHs). Anal. Calcd. for CG;H/N3Os: C, 46.40; H,
3.90; N, 23.20; Found: C, 46.61; H, 4.04; N, 23.75.

m-Toluenediazonium nitrate (2c)

Col or lessneedles; Yield: 86%; IR (KBr,cm™): 2279
(m, sharp), 1384 (vs), 825 (w); 'H NMR (D-DMSO0): 8.51 (d,
Jab = 7.2 Hz, 1H, Hy), 8.50 (s, 1H, He), 8.09 (d, Jeb = 8.2 Hz,
1H,H (), 7.87 (t, ba=Jdsc = 7.4 Hz, 1H, Hp), 2.50 (s, 3H, CH3).
Anal. Calcd. for C;H;N;04: C, 46.40; H, 3.90; N, 23.20;
Found: C, 46.74; H, 3.73; N, 23.48.

0-Chloroben zenediazonium ni trate (2d)

Col or lessneedles; Yield: 80%; IR (KBr,cm™): 2273
(m, sharp), 1384 (vs), 826 (w):; *H NMR (D-0): 8.60 (d, Ja =
8.6Hz,1H,Ha), 8.20 (t, Jo = Ju =8.0Hz, 1H,H ), 8.00 (d, Juc
=8.2Hz, 1H, Hy), 7.83 (t, Jpa = Joc = 8.4 Hz, 1H, H,). Andl.
Cadlcd. for CgH,CIN;O;: C, 35.75; H, 2.00; N, 20.85; Found:
C, 34.96; H, 1.82; N, 20.46.

m-Chlor obenzene diazonium nitrate (2€)

Col or lessneedles; Yield: 82%; IR (KBr,cm™): 2305
(w), 1384 (vs), 826 (w); "H NMR (D-0): 8.60 (s, 1H, He),
8.49 (d, J;, = 8.0 Hz, 1H, H.), 8.25 (d, Jo, = 8.4 Hz, 1H, H,),
7.88 (t, Jpa = Joc = 8.4 Hz, 1H, H). Anal. Calcd. for
C¢H4CIN;O4: C, 35.75; H, 2.00; N, 20.85; Found: C, 35.81;
H, 1.89; N, 20.93.

p-Chloroben zenediazonium ni trate (2f)

Col or lessneedles; Yield: 83%; IR (KBr,cm™): 2276
(w), 1384 (vs), 826 (w); *H NMR (D,0): 8.52 (d, J., = 8.8 Hz,
2H, H.), 7.93 (d, Jpa = 8.8 Hz, 2H, H}). Anal. Calcd. for
C¢H4CIN;O4: C, 35.75; H, 2.10; N, 20.85; Found: C, 35.78;
H, 1.96; N, 21.02.

0-Bromobenzene diazonium nitrate (29)

Col or lessneedles; Yield: 84%; IR (KBr,cm™): 2267
(m, sharp), 1384 (vs), 826 (m); *H NMR (D,0): 8.61 (d,J., =
8.0Hz,1H,H,), 8.16 (d,J4:=8.4Hz,1H, Hy), 8.10 (t,Jeq = Jcp
=7.8Hz, 1H, H,), 7.88 (t, Jpa = Jpoc = 7.8 Hz, 1H, H,). Anal.
Calcd. for CeH4BrNsOs: C, 29.29; H, 1.64; N, 17.08; Found:
C,28.91; H,1.79; N, 17.30.

m-Bromobenzene diazonium nitrate (2h)
Col or lessneedles; Yield: 85%; IR (KBr,cm™): 2276
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(m, sharp), 1384 (vs), 826 (w); *"H NMR (D-DMS0): 8.90 (s,
1H, He), 8.69 (d, Ja» = 8.4 Hz, 1H, H2), 8.38 (d, J» = 8.2 Hz,
1H, Hc), 8.02 (t, Jua = Joc = 8.4 Hz, 1H, Hy). Anal. Calcd.
CeH4BrN3Os: C, 29.29; H, 1.64; N, 17.08; Found: C, 29.41;
H,1.48; N, 17.18.

p-Bromobenzene diazonium ni trate(2i)

Col or lessneedles; Yield: 86%:; IR (KBr,cm™): 2274
(s), 1384 (vs), 826 (m);'H NMR (D;0): 8.42 (d, Ja» = 9.2 Hz,
2H, Ha), 8.12 (d, Jva = 9.2 Hz, 2H, H,). Anal. Calcd.
CesH4BrN3;Os: C, 29.29; H, 1.64; N, 17.08; Found: C, 29.51;
H, 1.76; N, 17.25.

0-Carboxybenzene diazonium nitrate(2))

Col or lessneedles; Yield: 94%; IR (KBr,cm™): 2280
(m), 1384 (vs), 826 (w); '"H NMR (D-0): 8.58 (d, Ja» = 8.0 Hz,
1H, Ha), 8.29 (d, Joc = 7.6 Hz, 1H, Hq), 8.20 (t, Jb = Ju = 7.6
Hz, 1H, Ho), 7.97 (t, Joa = Joc = 7.8 Hz, 1H, Hy). Anal. Calcd.
for C;HsN;Os: C, 39.82; H, 2.39; N, 19.90; Found: C, 39.91;
H, 2.32; N, 19.78.

m-Car boxybenzene diazonium nitrate (2k)

Col or lessneedles; Yield: 95%:; IR (KBr,cm™): 2284
(m), 1385 (m), 826 (w); '"H NMR (D-DMSO0): 9.02 (s, 1H,
He), 8.69 (d, Ja» = 8.0 Hz, 1H, Hz), 8.65 (d, Joo = 8.4 Hz, 1H,
He), 7.98 (t, Jpa = Juc = 8.2 Hz, 1H, Hy). Anal. Calcd. for
C;H5N;0s: C, 39.82; H, 2.39; N, 19.90; Found: C, 39.90; H,
2.28; N, 19.72.

p-Carboxybenzene diazonium ni trate(2l)

Col or lessneedles; Yield: 91%:; IR (KBr,cm™): 2290
(s), 1384 (vs), 825 (w); '"H NMR (D20): 8.61 (d, Ja» = 8.8 Hz,
2H, H,), 8.35 (d, Jy, = 8.8 Hz, 1H, Hy). Anal. Calcd. for
C;HsN;O0s: C, 39.82; H, 2.39; N, 19.90; Found: C, 39.95; H,
2.18; N, 19.79.

o-Nitrobenzene diazonium nitrate (2m)

Lightyel low needles; Yield: 88%; IR (KBr,cm™): 2275
(m), 1384 (s), 826 (w); *H NMR (D-0): 8.98 (d,Ja» = 8.4 Hz,
1H, H,), 8.80 (d, J4. = 8.4 Hz, 1H, Hy), 8.53 (t, o, = Jy = 8.0
Hz, 1H, H,), 8.35 (t, Jya = Joc = 8.0 Hz, 1H, H}). Ana. Calcd.
for CsH4N,Os: C, 33.97; H, 1.90; N, 26.42; Found: C, 33.97;
H, 1.79; N, 26.65.

m-Nitrobenzene diazonium nitrate (2n)
Lightyel low needles; Yield: 92%; IR (KBr,cm™): 2292
(m), 1384 (vs), 825 (w); *H NMR (D-DMSO): 9.63 (s, 1H,
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He), 9.05 (d, Jab = 8.4 Hz, 1H, Ha), 8.99 (d, Js» = 8.6 Hz, 1H,
Hc), 8.25 (t, Jba = Joc = 8.4 Hz, 1H, Hy). Anal. Calcd. for
CsH4N4Os: C, 33.97; H, 1.90; N, 26.42; Found: C, 34.10; H,
1.42; N, 26.46.

p-Nitrobenzene diazonium nitrate (20)

Lightyel low needles; Yield: 90%; IR (KBr,cm™): 2298
(w), 1386 (s), 826 (W);'"H NMR (D-DMS0): 8.94 (d,Jap = 7.2
Hz, 2H, Hy), 8.72 (d, Jua = 7.2 Hz, 2H, Hy). Anal. Calcd. for
CsHaN4Os: C, 33.97; H, 1.90; N, 26.42; Found: C, 33.82; H,
1.69; N, 26.51.
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