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PCT/ FI 95/ 00513 NEW METHOD FQR-THE. . PREPARATI ON OF 3, 4- DI HYDROXY- 5-
NI TROBENZAL DEHYDE : The“invention relates to a new nethod for
the preparation of 3,4- di hydroxy 5-ni trobenzai dehyde which is an
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processi ng. product (mp. 106°C) and the reaction must be performed under pressure.

An improved method is described in EP 237929 and GB 2200109.

15 This method uses hydrobromic acid in stead of hydrochloric acid. A specific
problem with this method is the formation of a ring brominated impurity
(probably 2-bromo-3,4-dihydroxy-5-nitrobenzaldehyde) and of an unspecified
brownish black impurity. Further, this method and the above mentioned
hydrochloric acid based method share the common problem that pushing the

20 reaction to completion highly increases the amount of impurities. If the

demethylation is not performed to completion the 3,4-dihydroxy-5-
nitrobenzaldehyde produced contains some 4-hydroxy-3-methoxy-5-
nitrobenzaldehyde. This impurity. is very difficult to remove and therefore
makes the 3 4-d|hydroxy-5-nitrobenzaldehyde poorly suitable for furthar

25 processing.

The third method has been described in the PCT patent application

WO 93/00323. It is based on dealkylation using the combination of lithium
hydroxide and thiophenol or 2-mercaptobenzothiazole in a polar aprotic
solvent. This procedure does not have the problems associated with the

30 decomposition of the product in the reaction medium, so the reaction can be
pushed to completion. The method makes it possible to prepare pure 3,4-
dihydroxy-5-nitrobenzaldehyde, but it still has many problems which make its
large scale industrial utilisation difficult. First, the organic reagent and the
expensive lithium hydroxide are consumed during the reaction, so they are
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p. 615; K.agg, i%ine Verlag.St dipdepeyer Organi schen Chenie (Houben -
Weyl),. Vol 6/'lc, Georg Thiene Verlag, Stuttgart 1976).
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3- et hoxy- 4conditions; -The memomdasaumub:bwspedmrons-emmmmw eto
4-hydr oxy-isrBBbHoAidaRyde and it is not appiicable to 4-hydroxy-3-methoxy-5-
nitrobenzaldehyde, which is practically inert under the conditions used. Thrs
finding is surprising, because an ethoxy group is reported to have low
20 reactivity compared to a methoxy group in common acid catalyzed |
dealkylation (K.-F. Wedemeyer in Methoden der Organrschen Chemie .
(Houben - Weyl, Vol 6/1¢, p. 314, Georg Thieme Verlag, Stuttgart 1976).

- The present prooess is simple and the reagents are cheap and easily

recyclable. Further, a high purity product is obtained, because the residual

25 starting material, 3-ethoxy-4-hydroxy-5-mtrobenzaldehyde. is easily removed
by one crystallization. The réaction may be carried out in water; an organic
solvent is not necessary. The only reagent consumed during the process is
hydrogen chioride. After the reaction the product is isolated by drlutrﬂg the
mixture with water and filtering the product. The product may be further

30 purified by crystallrzatron usrng conventional ‘organic solvents preferably .
toluense. The zinc chloride can be reoovered from the filtrate by evaporatron to
dryness. Before evaporation itis advantageous to extract the filtrate with an
organic solvent such as ethyl acetate to remove. organrc |mpunties 1t is also
possible to melt the zinc cloride after evaporation, this process destroys _

35 organic rmpurities :
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The pr ocess WEB adrlecl(rale #PRIRX, 1 5.HMin) do AFHTed fglutionof 3-gtposy-4-
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pref er aﬂb‘i y PfQ#H@ was wag @mtmdlsalorometnanegaeﬂ watae apd driedqie vapue: at
prefererabl 50f°0):?é]dz7@3 cfv3(7%)L The concentration of "the
hydrochloric acid to be a ded t0 the reaction mxture is preferably from

10 %to 40 & nost prefererably between 20 %to 38 % The tenperature is
preferably ﬁlﬂm&&'r]Cto 130 [err]C, nost prefererably from80 [err]C

to 110 [err]C

3,4-Dihydroxy-5-nitrobenzaldehyde: A mixture of 3-ethoxy-4-hydroxy-5-
20 nitrobenzaldehyde (20.0 g), zinc chioride (60.0 g) and hydrochloric acid
- {87 %, 15 mL) was stirred at 90 °C for 17 h. The mixture was diluted with water
(100 mL) and then cooled to 3 °C. After 1 h the product was filtered and
washed with cold water. The product was dried in vacuo at 100 °C to give
16.5 g ( 95.1 %) of crude product. The crude product was mixed with toluene
25 (275 mlL) and activated carbon (2,0 g) and the resuiting mixture was refluxed
for 45 min. The hot solution was filtered and then cooled to 3 °C. After 1h the
product was filtered and washed with cold toluene. It was dried in vacuo at
- 50 °C to give 12.6 g (72.6 %) of pure 3 4-dihydroxy-5-mtrobenzaldehyde (mp.
146-8°C).
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4. The method accordingto claim1, characte rlzed mthatthe
-amount of the hydrochloric acid is from 0.17 Lto 0.6 L. per 1 kg of zmc
chloride.

5. The method accordingto claim4, characterized inthatthe

amount of the hydrochlonc acid is from 0.22 L to 0.4 L per 1 kg of zinc
chioride. : 2 : :

6 The method accordingtoclalm 1, characterlzed mthatthe
ooncentratlon of the hydrochloric acid is from 10 % to0 40 %.

7. Themethodacoordlngtoclaims characterizad inthatthe

_conoentration of the hydrochioric acid is from 20 % to 38 %.

30

35

8. Themethodaccordmgtoclaim‘l charactenzed lnthattha-
temperature is from 70 °C to 130 °C. :

9. The method accordingto claim8, characterized in that the

temperature is from 80 °C to 110 °C.

10. The method accordingto claim 1, characterized inthatthe
crude product is further crystallized from toluene. |
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nitrobenzaldehyde with a reagent comprising zinc chloride, water and hydrogen chloride.




