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Abstract : An improved process for the preparation of N-(2,3-dihydrobenzofl,4}dioxin-2-
carbonyl)piperazine 2 and its hydrochloride from ethyl-2,3-dihydro-1,4-benzodioxin-2-carboxylate 3 and
piperazine in a single step has been described. The compound 2 is an important intermediate in the
preparation of anti-hypertensive agent, Doxazosin.

Introduction
N-Acylalkylenediamines" are used to react with 4-amino-2-chloro-6,7-dimethoxy quinazolines 4 to give

a variety of anti-hypertensive agents.? For example Doxazosin mesylate 1 is an anti-hypertensive drug
contains N-acylalkylenediamine moiety.
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Doxazosin mesylate 1 is indicated for the treatment of the urinary outflow obstruction and obstructive and
irrigative symptoms associated with benign prostate hyperplasia (BPH), obstructive symptoms
(hesitation, intermittency, dribbling, weak urinary stream, incomplete emptying of the bladder) and
irritative symptoms (nocturia, daytime frequency, urgency, burning). Doxazosin mesylate 1 is also
indicated for the treatment of hypertension. It shows a great structural similarity to the older
representatives of this class, Prazosin hydrochloride and Terazosin hydrochloride, whereas the two latter
active substances are used primarily in the treatment of high blood pressure. In the case of compound 1,
there is an additional indication, namely, the treatment of BPH. Unlike Prazosin and Terazosin, 1 is used
therapeutically not as hydrochloride but as the mesylate, that is, as a salt of methane sulfonic acid.

The synthesis leads to an improved process for the preparation of N-(2,3-dihydro-1,4-benzodioxin-2-yl-
carbonyl)piperazine 2 and its hydrochloride from ethyl-2,3-dihydro-1,4-benzodioxin-2-carboxylate 3 in a
single step. The yields are comparatively higher and consistent. The compound N-(2,3-dihydro-1.4-
benzodioxin-2-yl carbonyl) piperazine 2 is an important intermediate in the preparation of anti-
hypertensive agent, Doxazosin.
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Results and Discussions

A variety of methods for the synthesis of 1 have been reported. Out of the available methods, the initial
preparation involves the condensation of 4-amino-2-chloro-6,7-dimethoxyquinazoline 4 with N-(2,3-
dihydro-1.4-benzodioxin-2-yl carbonyl) piperazine 2 to produce Doxazosin 1.*
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The compound 2 is an important intermediate, which is involved in the above synthetic process for the
preparation of 1. The preparation of this intermediate has been reported in literature through different
routes.

The intermediate 2 was prepared from catechol through a series of reactions, involving the reaction of
catechol with esters of 2,3-dibromopropionic acid to produce corresponding benzodioxin-2-carboxylic
esters 3, which upon hydrolysis with ethanolic sodium hydroxide or aqueous hydrobromic acid produces
corresponding acid. The acid is converted into its acid chloride with thionyl chloride in benzene which is
then treated with piperazine to produce compound 2.***® The intermediate 2 can also be prepared by the
direct reaction of esters of benzodioxin-2-carboxylic acid with piperazine without using solvents under
nitrogen atomosphere at certain temperatures. According to this reference no amidation occurs on
treatment of ester with piperazine in refluxing THF, CH;CN, DMF, or benzene for several hours in the
presence of sodium methoxide.”” Swamy et al,® identifies the presence of bis-N-(2,3-dihydro-1,4-
benzodioxin-2-yl carbonyl)piperazine in the process provided by the above reference and their process
involves the removal of bis-impurity by the acid-base treatment.

Further, 2 is also known to prepare by the reaction of esters of benzodioxin-2-carboxylic acid with
piperazine in aromatic hydrocarbon solvents such as benzene, toluene, xylene.®® Other process disclosed
in the literature involves the use of a reaction of benzodioxin-2-carboxylic acid with piperazine in the
presence of N-methyl morpholine or 2-chloro-4, 6-dimethoxy-1,3,5-triazine in chloroform.”

The reported methods for the preparation of 2 have some disadvantages like involves many steps, employ
hazardous chemicals like HBr, thionyl chloride, THF, benzene which would have adverse impact on the
health and environment, formation of bis-N-(2,3-dihydro-1,4-benzodioxin-2-yl carbonyl)piperazine and
tedious workup which make the process uneconomical on a commercial scale. Further, the neat reactions
are not viable on commercial level. The above said circumstances and also the increasing the demand for
2, inspired us to develop an improved process for the preparation of 2 and its hydrochloride salt in a
single step from 3 involving simple and non-hazardous chemicals and hence this improved process is
environmental friendly.

Accordingly, the present process for the preparation of 2 and its hydrochloride salt from 3 in a single step
which by the condensation with piperazine in aliphatic lower alcohols at reflux temperatures for 15-35 hrs
followed by acid-base treatment to reduce unwanted impurity, bis-N-(2,3-dihydro-1,4-benzodioxin-2-yl
carbonyl)piperazine and isolating the compound as its free base or its hydrochloride salt.
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The solvents, which can be employed for the preparation of 2 with 3 and piperazine, alcohols such as
methanol, ethanol, isopropanol. A combination of any two of these solvents can also be employed during
condensation. Water immiscible organic solvents such as chloroform, dichloromethane or ethyl acetate
can be used for the extraction of 2 from alkaline aqueous layer. The combined organic extracts are dried
over anhydrous sodium sulphate/magnesium sulphate. The solvent is removed by distillation under
vacuum to obtain 2. The hydrochloride salt of 2 is obtained by passing hydrogen chloride gas into the
organic extract, which precipitates out. The isolation of 2 is straight forward, requiring simple filtration,
and all reaction by-products are easily removed from the reaction. All the solvents can be recovered and
recycled any number of times without effecting the quality and yield of 2 and its hydrochloride salt.
Therefore, the wastage is minimized to a great extent.

Experimental Section

The 'H and ">C NMR spectra were recorded at 400 MHz and 50 MHz respectively on a Gemini FT NMR
Spectrometer, the chemical shifts were reported on 8 ppm relative to TMS. The IR spectra were recorded
in the solid state as KBr dispersion using Perkin Elmer FT-IR Spectrophotometer. The mass spectra were
recorded on Shimadzu LCMS-QP 8000 LC-MS and AB-4000 Q-trap LC-MS/MS. Ester 3 was prepared
according to reported procedure.®

General Procedure

Preparation of N-(2,3-dihydro-1,4-benzodioxin-2-yl carbonyl) piperazine 2:

A solution of ethyl-2,3-dihydro-1,4-benzodioan-2-carboxylate 3 was added slowly to a stirred mixture of
piperazine in alcohol (s) at reflux. The reaction mass was maintained at reflux for 15-35 hrs and the
solvent was distilled off from the reaction mass. Water was added to the residue and extracted with
appropriate immiscible solvents. The organic solvent extracts were washed with water, dried and distilled
to dryness to give N-(2,3-dihydro-1,4-benzodioxin-2-yl carbonyl) piperazine 2. MS m/z 248 (M"); 'H
NMR (CDCl;): 2.26 (s, 1H, NH), 2.77-2.89 (m, 2H), 2.93-2.99 (m, 2H), 3.52-3.57 (m, 2H), 3.74-3.82 (m,
2H), 4.33 (dd, J=11.9, 8.2 Hz, 1H), 4.56 (dd, J=11.9, 2.5 Hz, 1H), 4.89 (dd, J = 8.2, 2.5 Hz, 1H), 6.90-
6.70 (m, 4H); ®C NMR (CDCls): 42.9, 45.6, 46.2, 46.9, 65.0, 70.3, 116.9, 117.2, 121.1, 122.0, 143.0,
143.5,165.1; IR (KBr): 3427, 1651 cm™.

Table-1 : Physical data

Compound 3 | Piperazine Solvent Volume of solvent Yield Yield
() (2 (mL) (2 (%)
50 62 Isopropanol 250 33 55
Isopropanol +
50 62 MR Ab] 180 + 60 43.6 73.13
Isopropanol +
50 62 Methanol 180 + 60 257 62
41.6 51.6 Methanol 200 28.2 56.8
41.6 51.6 Ethanol 200 30.3 61.1

375



Vol. 12, No. 5, 2006 An improved one-pot synthesis of n-(2,3-dihydrobenzo[l,4] dioxin-2-
carbonyl) piperazine-useful intermediate for anti-hypertensive

Preparation of /N-(2,3-dihydro-1,4-benzodioxin-2-yl carbonyl) piperazine hydrochloride
(hydrochloride salt of 2):

A solution of ethyl-2,3-dihydro-1,4-benzodioan-2-carboxylate 3 was added slowly to a piperazine in
alcohol(s) at reflux. The reaction mass was maintained at reflux for 15-35 hrs and the solvent was distilled
off from the reaction mass. Water was added to the residue and extracted with appropriate immiscible
solvents. The organic solvent extracts were washed with water and HCI gas was passed till the pH of the
reaction mass attains to 2 and maintained at the same pH for 15-30 min. and filtered to isolate the
hydrochloride salt of N-(2,3-dihydro-1,4-benzodioxin-2-yl carbonyl) piperazine 2.

Table-2 : Physical data

Compound 3 Piperazine Solvent Volume of solvent Yield Yield
(® ® (mL) (2) (%)
50 62 SO 180 + 60 5.2 80.7
methanol
Isopropanol +
50 62 Methanol 180 + 60 49 71.7
Isopropanol +
50 62 o 180 + 60 51 74.5
Conclusions

We have demonstrated an improved one-pot synthesis of 2 and its hydrochloride salt, a useful
intermediate for the preparation of 1. The operations are simple and involve the use of simple and non-
hazardous chemicals throughout the process.
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