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A convenient rjntheeie of 3,5,6-trlohlorobenaene-2-dlaao-l-oxide ie 
found in the reaction of 2,4,5-triohlor-aniline with nltrio acid. 

Diaao-oxidee have been known for yeare already.,They are eyntheelaed 
by diaaotiaation of eubetituted P-amino-phenole". The diaao-oxldee 
are interesting oompounde, because some of them undergo a 
rearrangement2)3) and other derivatlvee are used In 1,3-dipolar 
reaotione4)5)6). 
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Slnoe the dieoovory of our syntheeie, Brown et.al. have publlehed an 
article on ortho diaro-oxide formation by the action of nitric aoid 
on aoetrzldo-beneothiophene or naphthalene derivatives 7) . 

Surprl8ingly we diecovered that the aotlon of nitric acid on 2,4,5- 
triohlor-aniline gore a oryetalllne explosive compound, rhloh 
deoompoerd in solution to 5,5,6-trlohloro-benzene-2-diazo-1-oxide. The 
2,4,5-triohloro-aoetanillde rae nitrated under these aonditione to the 
2-nltro-5,4,6-triohlor-aoeetanilide 8) . The ztruoture of the diaxo- 
oxide war l etabllehed on the baeie of elementary analysis, U.V. and 
IA. spootra and ohemioal propertlee. The I.R. epeotrum hae 
ohuaoterietio bande at 2140 om -' (k), 1609 om" (poLsrlzed>CIO)9). 
The U.V. epeotrum has naxlma at 285-290 iju and 405-410 

"t 
10) . The 

dlazoniw group was further demonstrated by the red dye formed by 
reatiom dth naphthol-2. 

In mothurolio eolution the 5,5,6-triohloro-benzene-2-diazo-l-oxide 
under the influenoe of light formed mainly P-methoxy-5,5,6-triohloro- 
s14) next to eome oarboxylio eeter ae a reeult of a rearrangement 
t . Euiegen et.al. 4) found for the photolyeie of 5,4,5,6-tetraohloro- 

benzene-2-diaso-l-oxide only 5,4,5,6-tetraohloro-2-methoxyphenol aa 
reaotion produot and no rearrangement. Reduction of the biaro-oxide 
with Iron and hydro chlorio acid yielded 2,3,5-triohloro-phenol. 
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The position of the eubstltuente was confirmed by the reaotion of 

2-amino-3,4,6-triohloro-phenol with nitroua acid to 3,4,6-trichloro- 

benzene-2-diaxo-l-oxide, different from the one described above. 

The mechaniem of the egntheeie of the diaao-oxide from 2,4,5-trichlor- 

aniline is still unknown. We did not succeed in determining the 

structure of the intermediate. The I.R. epectrum shored a band which 

io aeoribed to en acidic -OH of N-H (3200 cm"). Absorption at 1555, 

1320 and 750 cm 
-1 

may be attributed to a nitro group..There is no 

abeorption at the poaitlon of the diaeonium group. Thus a etruoture 

aZL8lOgOUS to Brown's 7) 

may be possible. 

The variablea In the reaction conditions were the concentration and 

quantity of nitric acid, temperature , and reaction time. With fuming 

nitric 8Oid at O" the reaction was completed after 5 minutee. The 

yield was rather low. In eight experiments the yield8 varied between 

25 and 32$, except in one, which gave 46s. The temperature wae varied 

from -15 to 250, the reaction time from 5 minutes to 18 houre, but 

neither variation had any influenoe on the yield. The concentration of 

the nitrio acid must be higher then 73"b, because almost no reaction 

occurred when nitric acid of 73"b raa wed. Only a few percent of 

2,4,5,2',4',5'-hexaohlorodiazoeminobenzene raa formed. Therefore this 

compound may aleo be an intermediate for the synthesis of the dlaao- 

oxide. The scope and limitation of thie synthesis of P-diaao-1-oxidee, 

the reaction mechanism and other reaction product(a) remain still to 

be investigated. We hope that this publication will lead to further 

research. 
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RxDerlmental Part’) 
j.5,6-trichloro-benzene-2-diazo-l-oxide 
18 g (0.091 ~101) of 2,4,5-triohlor-aniline waz added in 5 minutes to 
a mixture of 15 ml of concentrated nitrio acid (d. 1.4) and 35 ml of 
fumins nitric aoid (d. 1.52) at a temperature of O-5'. The eniline 
slowly dizeolred. The reaotlon mixture was kept one hour at O0 and 
16 houra a+ room temperature. A red eolution with white crystals was 
obtained. 

A few oryztala were filtered off. They decomposed very quickly in 
melting point determinations at the Kofler apparatus at a temperature 
of about 75'. The I.R. speotrum shored bends at 750, 1520 end 1555 
-1 -1 

cm , which can be attributed to a nitro group, and a band at 3200 am , 
rhioh belongs to an acidic OH or NH-group. 

The reaction mixture rae poured on ice. The yellor preoipitate 
deoompozed and part&y liquefied. It was taken up in methylene ohlorlde. 
A oolourleez gaz evolved (a,?). The solution in CH2C12 was dried and 
evaporated. The red rezidue (15.4 g) was extracted with 25 ml of 
methanol and oryztallized from ca 200 ml of methanol. Yield 6.0 g 
(2s) orange-red needles of 5,5,6-triohloro-benzene-2-diazo-l-oxide 
with m.p, 159-161° (dec.). 

U.V. spectrum: A max. 205-290 and 405-410 
E reap. 7600 and 5400 

beoauee of deoompoeitlon by U.V. light. 

I) The micro-analyois were carried out by Mr.W.I.Hazenberg, Laboratory 
for Ong.Chemiztry, State Gniverzity of Groningen. The U.V. q pectra 
were measured by Mr.H.Keuker of our Research Laboratories, the 1-R. 
epeotra by Yrz.F.v.Deuraen, Research Laboratories, Weeap, and 
H.Y.v.d.Bogaert of Philips Research Laboratories, Eindhoven. 
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+ 
I.E.-epectrumr -nnr group at 2140 0m -1 

polarised :c-0 group at 1609 om" 

Ca1o. for C6JiC13A20 (223.46): C 32.238 H 0.451 Cl 47.60~ B 12.54 
Found 8 I* 32.1 I * 0.7 i * 46.9 i n 12.6 

We did not euooeed in ieolatlng pure eubetanoes from the mother 
liquor. 

2.4.5.2',4',5'-hexaohlorodiazoaminobenaene 
9.0 g (0.045 mol) of 2,4,5-triohloroaniline was added to 25 ml of 
conoentrated nitrio acid (d. 1.40) and 10 ml of fuming nltrio aold 
(d. 1.52) at a temperature of 10-15'. The reaotlon mixture wae kept 
17 houra at room temperature and then poured on ice. The precipitate 
wae crystalliaed twice from 400 ml methanol. Yield 0.1 g of a yellor 
product, 2,4,5,2',4',5'-hexaohlorodlaaoemlnobenaene with m.p. 161-163. 

Calo. for C12H5C161V3(40391)r C 35.68; H 1.24~ Cl 52.67; H 10.39 
Found I ” 35.7 1 - 1.5 ; " 51.8 ; " 10.4 

The I.&-apeotrum shored a band at 3262 cm-l , rhioh wae attributed to 
a NH-group. From the mother liquor a ooneiderable quantity of 2,4,5- 
trichlor-aniline with mp. 95' could be ieolated. 

u-trichloro-phenol 
7.5 g (0.033 mol) 3,5,6-trichloro-benaene-2-diazo-l-oxide was partly 
diasolred in a mixture of 75 ml methanol and 60 ml concentrated 
hydroohlorio acid. 5.0 g (0.09 mol) Iron powder wae slowly added. The 
dlaao-oxide quickly dissolved, the red colour disappeared. After being 
poured on ice and extracted with methylene chloride, the solution in 
CH2C12 was dried and evaporated. The black oil (6.1 g) wae crystalliaed 
from petroleum ether bp 40-60". Yield 4.8 g (72$) of 2,3,5-triohloro- 
phenol with mp. 56-57.5. Mixed m.p. with authentic sample (ap. 58-60): 
56-58. 
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~810. fi'r ~6~3~130 (197.46): C 36.481 H 1.541 Cl 53.86 
Found t * 36.2 5 * 1.6 i " 54.0 

1.0 g 3,5,6-trichloro-ben8ene-2-dl8so-l-oxlde was partly diaeolvod In 
150 ml nethanol in an open flat dieh with 8 diameter of 15 cm 8nd 
exposed to U.V.-lleht for two houre. After eveporotion of the methBpo1, 
the I.&-spectrum of the residue showed that it mainly conelated of 
3,5,6-trichloro-2-methoxyphenol , next to a compound which cont8ined 8 

COOCH3 group. The residue "8~ cryetalllaed from petrolecu ether bp. 
40-60. Yield 0.2 g (2O$) 3,5,6-trichloro-2-aethoxyphenol with rp. lOO- 
102. Further cryetallirstion raised the mp. to &O3-104.. (Brom et 8l 11) 

deeoribed a tric&loro-2-methoxy-phenol with mp. 102-104, eyntheeised 
by chlorination of 2-methoxy-3-chloro-phenol). 

C810. for C7H5C1302 (227.49): C 36.971 H 2.211 Cl 46.76 

Found 1 * 37.4 I " 2.4 1 It 46.5 

The I.R.-epeotrum shored bands at 3340 cm" (aromatic OH); 2920 cm -1 

(aromatic OH or 0cB ?)i 1223 and 1251 cm -' 

1310 cm-' (C-H atretching). 
(aromatic OH or 0CH3?); 

In CH2C12 as solvent the dlazo-oxide ~8s decomposed by U.V.-light, but 
no pure wbatance could be isolated, although the IA.-spectrum shored 
8 considerable quantity of compound(s) with 8 COOH-group. 

J,4.6-triuhloro-benzene-2-diaeo-l-oxide 
1 g (O.Ob!j nol) of 2-amino-3,4,6-trichloro-phenol suepended in 15 ml 
concentrated hydrochloric acid was dia8otlzed with 0.5 g sodium 
nitrite in 5 ml of water. The amino-phenol dissolved. A new yellow 
precipitate was formed. The diaso-oxide raa taken up in CH2C12. The 
solution kae washed with rater, dried end evaporated. Yield 0.9 g 
(8O$) 3,4,6-trichloro-benzene-2-diroo-l-oxide with a.p. 112.5-114.5. 
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cslc. for C6ECl31120 (223.46): C 32.23; H 0.45r Cl 47.60 

Found I * 32.9 i n 0.5 i * 40.0 

-1 
The I.B.-epeotrum ehored bands at 2150 au-’ and 1620 cm . 
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