
GB2021107B         1 SPECIFICATION
invention. According to the present invention a 2 - methyl - 2- A process
for preparing 2 - methyl - 2 - hydroxyp-  hydroxypropyl 4 - substituted
-piperazine - 1 - car- ropyl piperazine - carboxylate compounds
boxylate compound of the structure 5
70 The invention relates to an improved process for        [ERR] preparing
the 2 - methyl - 2 - hydroxypropyl piperazine -1 - carboxylate moiety of
certain prefer-  wherein R is hydrogen, cyano,4 - amino - 6,7,8 - red
quinazoline derivatives which are useful anti-  trimethoxyquinazolin - 2 -
yl or4 - amino - 6,7 - 10 hypertensive agents. In general this moiety is a
75 dimethoxyquinazolin - 2 - yl, is synthesized by react- member of a large
class of 2-position substituents of  ing isobutylene carbonate with a
piperazine corn- quinazoline antihypertensive agents which are  pound of
the formula described in the following U.S. Patents:  U.S. 3,980,650, U.S.
3,935,213, U.S.3,769,286, U.S.                  [ERR] 15 3,669,968, U.S.
3,663,706, U.S. 3,635,979 and U.S.  80 3,511,836. In particularthe
quinazoline agents pos-  Under the reaction conditions of the invention a
sessing this moiety are mentioned in the '286, '968  gross mixture of the 2
- methyl- 2 - hydroxypropyl and '706 patents as being especially
interesting  carboxylate compound and the corresponding 1, 1 - because they
have a high degree of hypotensive   dimethyl - 2 - hydroxyethyl 4'-
substituted piperazine 20 activity.                                  85 - 1
- carboxylate structural isomer is initially formed Known synthetic
procedures for forming the pre-  but is converted into one having about a
nine to one ferred quinazoline derivatives such as 2 - methyl - 2 -  ratio
of the desired carboxylate compound to the hydroxypropyl 4 - (4- amino -
6,7,8 - trimethoxy-  structural isomer. The conditions are as follows.
quinazolin - 2 - yl) piperazine - 1 - carboxylate or its  When the reaction
is conducted without solvent, a 25 corresponding 6,7-dimethoxy analog all
employ  90 neat melt of the starting materials covering tempera- hydration
of a methallyl carbonate moietytoform  tures from one atwhich the
isobutylene carbonate the desired 2 - methyl - 2 -hydroxy - propyl group
and piperazine compound are in the liquid state to (U.S. 3,663,706 and U.S.
3,769,286). Several synthe-  one about at which theisobutylene carbonate or
ticvariations of this route are described but no mat-  piperazine compound
refluxes ordecomposes, is 30 ter which is used, the yield of the 2 -
methyl- 2 -  95 used. When the reaction is conducted in a polar, pro-
hydroxypropyl piperazine - 1 - carboxylate moiety is  tic solvent, the
temperature of the reaction ranges low owing to competing hydrolysis of the
carbamate  from ambient to reflux. When the reaction-is con- group during
hydration of the methallyl group. .  ducted in a polar or nonpolar aprotic
solvent, the Another method for synthesis of this type of mol-  temperature
of the reaction is at least about [ERR] to 35 ety employs the reaction of
carbonates with amines   100 reflux. to form the corresponding carbamates.
The reaction  Some appropriate polar, protic solvents are water, has
been-extensively studied and the variety of car-  methanol and ethanol.
Some polar-or nonpolar, bonates and amines used is illustrated by the
follow-  aprotic solvents are acetonitrile, dimethylfor- ing: J.
Katzhendler et al., J. Chem. Soc., Perkin  mamide, diethylformamide,
dimethyllacetamide, 40 Trans. 2, 1972,2019; U.S. 3,703,538; M. Baizeret.
al.,  105 diphenyl ether, bis (2 - methoxyethyl) ether, benzene J. Org.
Chem., 22 1706 (1957); French Patent      and mono-, di- and
trimethylbenzene. 1,096,204 and French Patent of Addition 62617.     The
invention also includes two other methods for According to the carbonate
method, isobutylene  preparing the 2 - methyl - 2 - hydroxypropyl carboxy-
carbonate is required forthe synthesis of the 2 -  late compound. The first
method involves rear- 45 methyl - 2 - hydroxypropyl piperazine - 1 -
carboxy-    110 rangement of the 1,1 - dimethyl - 2 - hydroxyethyl 4 - late
side chain. However, its reaction with amine is  substituted - piperazine -
1 - carboxylate structural capable of producing two isomers. Hence it would
isomer. According to this-method, the structural not be expected to provide
an effective route to the  isomer or a gross mixture of it and the 2 -
methyl - 2 - desired antihypertensive agents because of signific-
hydroxypropyl carboxylate compound is maintained 50 ant contamination with
the unwanted structural  115 at a temperature of at least about [ERR] in
polar or isomer.                                           nonpolar,
aprotic solvent or at ambient to reflux A confusing story is presented by
the prior art.  temperature in polar, protic solvent until about the
According to the French addition patent, the reaction  nine to one ratio is
produced. of a similar asymmetric carbonate, propylene carbo-  The second
method involves only the preparation 55 nate, with amines in water produces
the 2 - hydrox-    120 of 2-methyl -2 - hydroxypropyl piperazine 1 - yprop
-1 - yl carbamate compound ratherthan the 1  carboxylate. When isobutylene
carbonate and - hydroxyprop - 2 - yl structural Isomer. These results
piperazine are combined, a competing side reaction are refuted by Beizer
and Katzhendler who show that  can form the bis adduct. It is usually
avoided by mixtures of the two possible isomers are obtained.  using excess
piperazine but any undesired bis 60  It' is thus surprising to discover
that the desired 2 -   125 adduct contaminant may be converted to the
desired methyl - 2 - hydroxypropyl piperazine - 1 - carboxy-  carboxylate
compound by refluxing in excess late compound is produced in a 9 to I ratio
over the  piperazine. Thus bis-(2 - methyl - 2 - hydroxypropyl) undesired
structural isomer when isobutylene car-  - piperazine - 1,
4-dicarboxylate,2 - methyl - 2 - bonate is reacted with the appropriate
piperazine  hydroxypropyl -1, 1'- dimethyl - 2' - hydroxyethyl 65 compound
according to the processes of the present  130 piperazine - 1, 4 -
dicarboxylate, bis - (1, 1 - dimethyl -   



2
GB2021107B        2 2 - hydroxyethyl) - piperazine -1, 4 - dicarboxylate,
piperazine. any combination thereof or any mixture with the   According to
the present invention the following desired carboxylate compound or the
structural  reaction isconducted to form a 2 - methyl -2- hyd- isomer (1,1
- dimethyl -2 - hydroxyethyl- piperazine    10 roxypropylcarboxylate
compound wherein R is as 5. -1 - carboxylate) may be converted to the
desired  defined above. carboxylate compound by reflux in excess [ERR]
carboxylate compound    carboxylate compound. Furthermore whenever
Additionally the 1, 1 - dimethyl - 2 - hydroxyethyl4 -  there isa
possibility of carbonate reaction at both substituted - piperazine- 1 -
carboxylate structural   aminepositions of the piperazine compound,the bis
15 isomer or a gross mixture of it and the 2- methyl -2 -  adduct competing
side reaction can be minimized or hydroxypropyl carboxylate compound,
either of  70 avoided by using excess piperazine compound. It is which have
been prepared by any known method    usual practice to use about a 2 to 3
molar equivalent may be converted to a 9 to 1 ratio of the carboxylate
excess. compound by using the reaction conditions of the  The progress of
the reaction can be monitored by 20 invention.
any sampling technique that will establish the rela- 75 tive concentrations
of the carboxylate compound [ERR]                                and the
structural isomer. For example the ratio of the 2 - methyl -2 -
hydroxypropyl carboxylate com- structural isomer      pound-to 1, 1 -
dimethyl- 2 - hydroxyethyl structural 25  The essential features of the
reaction require that  isomer can be determined by comparing respective
when the reaction is conducted without solvent, a  80 NMR absorptions ofthe
gemidimethyl groups. Other neat melt is used; when the reaction is
conducted in  techniques such as high pressure liquid chromatog- a polar,
protic solvent such as water, methanol,  raphy, thin layer chromatography
and gas ethanol and the like, the temperature should be in  chromatography
may also be used to establish the 30 the range of ambientto reflux; and
when the reac-  relative amounts of the two isomers. tion is conducted in
polaror nonpolar, aprotic sol-    85  Isolation of the desired carboxylate
compound can vent, the temperature is at least about [ERR] to reflux.  be
accomplished by the usual methods. For exam- When a neat melt is used, the
reaction is conducted  pie, partitioning the reaction mixture between aque-
in the undiluted form, withoutsolvent, and at any  ous and organic layers,
the aqueous layer being 35 temperature where the piperazine compound and
acidified if appropriate, and taking the necessary isobutylene carbonate
are in the liquid state. The  90 steps to isolate the residue from the
selected parti- temperatures coverthe range from the point at   tion layer
followed by recrystallization of the residue which the Isobutylene
carbonate-and piperazine  will suffice. Another method involves
crystallizing compound are in the liquid state to the point about  the
desired carboxylate compound directly from a 40 which the isobutylene
carbonate orpiperazine com-   polar or nonpolar, aprotic solvent used in
the reac- pound refluxes or decomposes. Suitable polar or  95 tion.
nonpolar aprotic solvents are acetonitrile, dimethyl-  The compounds
prepared by the processofthe formamide, diethylformamide,
dimethylacetamide,   invention are substituted quinazoline medicinal
diphenylether, bis - 2 - (methoxyethyl) - ether, ben-  agents or are
intermediates which are transformed 45 zone, mono-, di- and trimethyl
benzene and the like.   to the medicinal agents by known methods as The
time required to produce the 9 to 1 proportion of  100 described above. The
process allows the preparation the desired carboxylate compound depends
upon   of the intermediates or the agents in high yields the type of
solvent and temperatures used. In gen-  using inexpensive, non-toxic
starting materials and eral enough time must be allowed to establish ther-
does not rely upon phosgene. 50 modynamic equilibrium. Therefore it is
common to  Examples 1 through 6 show that the process of the monitorthe
increase in concentration of the desired   105 invention achieves about a 9
to 1 ratio of the desired carboxylate compound relative to the structural
2 - methyl - 2 -hydroxypropyl carboxylate com- isomer and stop the reaction
when there is no   pound over the structural isomer. NMR analysis further
increase.                               indicates that a gross mixture of
the two isomers is 55  The sequence of mixing of the starting materials in
kinetically formed butasthe process continuesthe the neat reaction or the
solution reaction is unimpor- 110 desired carboxylate compound
isthermodynami- tant. They both may be present in the reaction pot  cally
produced in an unexpected amount. before it is heated or the amine may be
heated tothe  The following examples are merely illustrative and
appropriate reaction temperature and then the   in no way limit the scope
of the appended claims. 60 isobutylene carbonate may be added.
The IR spectral data were obtained on a diffraction To transform the bis
adduct of piperazine and  115 grading infrared spectrometer and are given
in [ERR]. isobutylene carbonate into the desired carboxylate  The NMR
spectral data were obtained on a Varian compound, any mixture containing
the bis adduct or  (Registered Trade Mark) T-60 spectrometer and are the
isolated bis adduct itself may be refluxed in  given in delta ppm. In
general the temperatures of 65 piperazine while monitoring the production
of the  the reactions described in the Examples are bath    3
GB2021107B         3 temperatures and are uncorrected. When the temp-  the
presence and/or amount of (a) isobutylene car- 



erature is unspecified, it will be taken to mean  bonate; (b) tertiary
alcohol, compound (1); and (c) ambient or room temperature which varies
from 15  primary alcohol, compound (2). According to the to [ERR].
analysis, the absence at the 2 minute interval of the 5  The progress of
the reactions described in the  70 81.55 ppm gem dimethyl absorption of
isobutylene examples were determined by monitoring with NMR  carbonate
indicated that it had completely reacted. spectroscopy. Aliquots were
taken, cooled and    The dynamic ratio of the yield of the tertiary (1) to
measured to ascertain the relative ratios ofthe  primary (2) alcohol with
respect totime was esti- isomers. In the alternative the reaction was con-
mated from the relative intensities of the NMR 10 ducted for a given
length-of tine and cooled, fol-  75 absorptions of the gemdimethyl groups
of the terti- lowed by analysis by NMR spectroscopy.            ary alcohol
(81.23 ppm) and the primary alcohol Preparation A -                  (81.38
ppm). The relation is shown below. 2- (1- piperazinyl) -4- amino -6,7,
8-trimethoxy-   time (min)      tertiary/primary alcohol quinazoline ( 1)
2             approximately50/50 15   A solution of 28.1
g(32.6mmoles)ofanhydrous    80      15         -        73/27 piperazine in
600 ml iso-amyl alcohol was refluxed     30                  88/12 for 96
hours via a soxhlet extraction apparatus        45                   93/7
charged with 8.78 g (32.6 mmoles) of 2 - chloro - 4 -  60
96/4 amino - 6,7, 8- trimethoxyquinazoline. The reaction 20 mixture was
condensed in vacuo to a dark residue    85            Example 3 and then
partitioned between water and chloroform.  Preparation of 2 - hydroxy - 2 -
methylpropyl 4 - The chloroform layer was dried ([ERR]) and evapo-
cyanopiperazine - 1- carboxylate (3) rated in vacuo to dryness. The gummy
residue was   To 1.11 g (10 mmoles) of 1 - cyanopiperazine at treated with
ethanolic hydrogen chloride and the  [ERR] was added, 1.16 g (10 mmoles) of
isobutylene 25 precipitated hydrochloride of the title compound (11)  90
carbonate. The stirred mixture was maintained at was recrystallized from
chloroform/methanol/isop-  [ERR] for 20 hours and then allowed to cool to
room ropyl ether: m.p. [ERR]. The free base title com-  temperature. The
title compound (3) crystallized on pound (11) wasobtained from the
hydrochloride by  standing: mp [ERR]; NMR ([ERR]) [ERR]1.23 (s, 6, gem the
standard usual procedures and recrystallized  CH3) 83.25 (m, 4, piperazine
protons), 83.58 (m, 4, 30 from methanol/ethyl acetate; m.p. [ERR].   95
piperazine protons), and [ERR]3.95 ppm (s, 2, [ERR]); IR Example 1
(neat) 3450,2975,2225 (C=N), and 1700 [ERR](C=0). Preparation of 2 -
Hydroxy - 2 - methylpropyl                .    Example 4 piperazine - 1-
carboxylate (1)                   Preparation of 2 - hydroxy - 2 -
methylpropyl 4 - (4 - To 66.7 g. (0.776 mole) of refluxing piperazine was
amino - 6, 7, 8 - trimethoxy - 2 - quinazolin - 2 - y/) 35 dropwise added
within 10 minutes, 30 g (0.258 mole)  100 piperazine - 1- carboxylate (4)
isobutylene carbonate. The mixture was refluxed for   A stirred mixture of
2.32 g (20 mmoles) of 45 minutes and then allowed to cool to room temp-
isobutylene carbonate and 1.59 g (5 mmoles) of 2 - (1 erature. The
resulting thick oil was dissolved in 110  - piperazinyl) -4- amino -6, 7,8
- trimethoxy ml methylene chloride and an amount of 6N hyd-    quinazoline
(11) was heated at [ERR] for 5 hours. 40 rochloric acid sufficient to
adjust the pH of 2.8 was    105 After cooling, the reaction mixture was
partitioned added while maintaining the temperature of the stir-  between
water and methylene chloride, the organic red mixture below [ERR]. The
aqueous layer was    layer separated and dried ([ERR]) and the solvent
separated, mixed with 400 ml of chloroform and an  removed in vacuo. The
residue was dissolved in amount of 6N sodium hydroxide sufficient to adjust
ethyl acetate and the resulting solution was con- 45 the pH to 9.9 was
added while maintaining the  110 densed to a small volume and cooled to
crystallize temperature of the mixture below [ERR]. The aqueous  the title
compound (4). The identity of the title com- layer was re-extracted with
300 ml chloroform, the  pound (4) was confirmed by comparison of its IR and
combined chloroform layers were dried ([ERR]),    NMR spectra with those of
authentic material. and the solvent evaporated in vacuo. The residue
Example 5 50 was purified by crystallization from methylisobutyl-  115
Preparation of 2 - hydroxy - 2 - methylpropyl 4 - (4 - ketone - hexanes to
give 32.8 g (63%) of the title  amino - 6, 7- dimethoxy - 2- quinazolin 2-
yl) compound (1) asa white crystalline solid: m.p.    piperazine - 1-
carboxylate (5) 77-79; NMR ([ERR]) 81.23 (s, 6, gem ([ERR]),[ERR]2.8 (m, 4,
A stirred solution of 580 mg (5 mmole) of piperazine protons), 83.43 (m, 4,
piperazine protons),  isobutylene carbonate and 54 mg (0.186 mmole) of 1 55
and 83.93 ppm (s,2, [ERR]).                     120 - (4 - amino - 6,7 -
dimethoxy - 2 - quinazolinyl) Example2                         piperazine
was heated at [ERR] for 18 hours. After Time study of conversion of, 1 -
dimethyl - 2 -   cooling to room temperature the reaction mixture
hydroxyethylpiperazine I - carboxylate (2) to 2 -  was analyzed by HPLC
comparison to authentic mat- hydroxy- 2 - methylpropylpiperazine - 1-
carboxy-  erial and found to contain the title compound (5). 60 late (1)  -
-                     125                              Example 6 To 375 mg
(4.36 mmole) of piperazine at 1200C was  Preparation of carboxylate
compound (1) using a - added, 253.4 mg (2.18 mmole) of isobutylene carbo-
nonpolar, aprotic reaction solvent nate. The mixture was maintained at
[ERR] and       A mixture of 60.0 g (0.516 mole) of isobutylene samples
were periodically removed, cooled and     carbonate, 133.0 g (1.519 mole)
of piperazine, and 65 analyzed by NMR spectroscopy (CDC13) to ascertain
130 '500 ml of toluene was refluxed for 22 hours and then    GB 2 021 107 B
4 



cooled to room temperature whereupon piperazine                  Example 8
separated and was removed by filtration. After  Time study of the
conversion of structural isomer (2) atmospheric co-distillation of a
mixture of additional  to carboxylate compound (1) in [ERR] excess
piperazine and the solvent, the solution was    20  To a solution of 174 mg
(2 mmole) of piperazine in 5 cooled to crystallize the title compound (1).
The yield  1 ml of deuterium oxide was added 58 mg (0.5 was 84.0 g (80%);
mp [ERR].                  mmole) isobutylene carbonate. The mixture was
Example 7                     analyzed periodically by NMR spectroscopy to
ascer- Preparation of carboxylate compound (1) using.  tainthe presenceand
concentration of(a) water asa reaction solvent:                  25
isobutyenescarbonate; (b)tertiary alcohol, corn- 10  To a solution of 1.74
g (20 mmole) of piperazine in  pound(l);(c)primary alcohol, compound (2);
and 2.0 ml of water was added O,58 g (5 mmol)       (d) isobutylene glycol
the hydrolysis product of isobutylene carbonate. The resulting solution was
isobutylene carbonate. The relative abundance of stirred at room
temperature for 45 minutes, satu-  these compounds in the mixture was
estimated from rated with sodium chloride and extracted with 20 ml  30 the
intensities of the NMR absorptions of the gem 15 of methylenechloride.
Theorganic layerwasdried  dimethyl groups. The results ofthe analysis as
well ([ERR]), and the title compound (1) was crystallized  asthe NMR shift
of the gem dimethyl absorption by the addition of toluene to give a 75%
yield.  are shown below. Compound      Compound        isobutylene
isobutylene (1)          (2)          carbonate            glycol Time
(min)  ([ERR]1.23 ppm)  ([ERR]1.38 ppm) ([ERR]1.50 ppm)  ([ERR]1.18 ppm) 10
62.5         12.9             10.9 - -          13.6 17            73.4
8.2              4.8               13.5 24            78.9           3.7
1.8              15.5 31           80.7           1.8             0.9
-      16.5 38           82.6    -      0.8        -   0.0
16.5 Example 9                      1 ml of deuterated methyl alcoholwas
added 58 mg Time study of the conversion of structural isomer (2)  (0.5
mmole) isobutylene carbonate. The mixture was 35 to carboxylate compound
in CH30D               analyzed periodically as in example 8. The results
of To a solution of 174mg (2 mmole) of piperazine in   40 the analysis are
shown below. Compound (1)  Compound (2)     Isobutylene carbonate Time
(hrs)  ([ERR]1.20 ppm)  ([ERR]1.40 ppm)  ([ERR]1.50 ppm) 0.25        2.1
22.1                 54.7 0.75         344          35.0
30.6 1.33          39.8        40.0       20.2 1.83         43
42.0                 15.0 -17.17        68.9         28.6
2.4 24.25        74.8          23.6                  1.6 41.67        82.9
15.5                  1.5 65.50        92.1           7.9
0.0 100.00        96.5           3.5                0.0 Example 10
as in example 3. According to the analysis, structural Preparation of
carboxylate compound (1) using  65 isomer (2) and carboxylate compound (1)
were pres- acetonitrileas a reaction solvent               ent in a 3 to 1
molar ratio but isobutylene carbonate To.a solution of 174mg (2 mmole) of
piperazine in  was absent Themixturewasthen dissolved in 20 ml 45 1 ml of
acetonitrile maintained at [ERR] was added 58  water and the solution was
stirred for 30 minutes to mg (0.5 mmole) isobutylene carbonate. The result-
produce (1) to (2) in a ratio of 9 to 1. The solution was ing solution was
stirred at the above temperature for  70 then saturated with sodium
chloride and extracted 150 hours following which the solvent was removed
with 20 ml of methylene chloride. The organiclayer in vacuo. The residue
was analyzedby NMR spec-  was separated, dried ([ERR])he title com- 50
troscopy as in example 3. According to the analysis,  pound (1)
wascrystallized by the addition of toluene isobutylene carbonate had
completely reacted and  to give a 75% yield. compound (1) and compound (2)
were present in 95   75           Example 12 to 5 molar ratio.
Preparation ofcarboxylate compound (1) from bis- 2 Example 11
- hydroxy - 2 - methylpropyl piperazine- 1,4- dicar- 55 Demonstration that
an elevated temperature must  boxylate and piperazine be used with polar
ornonpolar aprotic solvents for  To 1.72 g.(20 mmole) of refluxing
piperazine was the preparation of carboxylate compound (1)  80 added 0.636
g (2 mmole) of bis - 2 - hydroxy -2 - To a solution of 1.74 9 (0.02 mole)
of piperazine in  methylpropyl piperazine - 1,4 - dicarboxylate. The 20 m
of acetonitrilewas added 0.58 g (0.005 mole)  mixture was refluxed for45
minutes and then 60 isobutylene carbonate. The resulting.solution was
allowed to coolto room temperature.The resulting stirred at room
temperature for 168 hours following  solid was analyzed by GC comparison to
authentic which the solvent was removed in vacuo. The  85 material and
found to contain 375 mg (92.8%) of title residue was analyzed by NMR
spectroscopy ([ERR])  compound (1) which was recovered by the isolation
5
GB2021107B          5 procedure of Example 1.
comprises: 



CLAIMS                                               maintaining the
corresponding 1, 1 - dimethyl - 2 - 1. A process for preparing a 2- methyl
-2- hyd-  hydroxyethyl 4 - substituted piperazine - 1 - carboxy- roxypropyl
- 4 - substituted piperazine - 1 - carboxy-  late structural isomer or a
gross mixture of it and the 5 late compound of the structure
70 2 - methyl - 2 - hydroxypropyl carboxylate com- pound at a temperature
of at least about [ERR] in a [ERR]
polar or nonpolar aprotic solvent, or, at ambient to reflux temperature in
polar, protic solvent, until wherein R is selected from hydrogen, cyano, 4-
about a 9 to 1 ratio of the 2 - methyl - 2 - hydroxyp- 1O amino - 6,7,8 -
trimethoxyquinazolin -2 - yl and 4 -    75 ropyl carboxylate compound to
the structural isomer amino - 6,7 - dimethoxyquinazolin - 2 - yl, which  is
produced. comprises:                                           9. A process
for preparing 2- methyl -2- hydrox- reacting a piperazine compound of the
structure  ypropyl piperazine - 1 - carboxylate, which com- prises
refluxing a mixture of excess piperazine and 80 bis - (2 - methyl - 2 -
hydroxypropyl) piperazine - 1, 4 - [ERR]
dicarboxylate,2 - methyl - 2 - hydroxypropyl -1', 1'- dimethyl - 2' -
hydroxyethyl piperazine - 1,4 - dicar- with isobutylene carbonate in or
without solvent    boxylate or bis - 1,1 - dimethyl - 2 - hydroxyethyl
until about a 9 to 1 ratio of the 2 - methyl - 2 - hydrox-  piperazine - 1,
4 - dicarboxylate or combination ypropyl carboxylate compound to the
corresponding  85 thereof or any mixture thereof with 2 - methyl - 2 - 20
1, 1 - dimethyl - 2 - hydroxyethyl 4 - substituted  hydroxypropyl
piperazine - 1 - carboxylate or 1, 1 - piperazine - 1 - carboxylate
structural isomer is pro-  dimethyl - 2 - hydroxyethyl piperazine - 1 -
carboxy- duced, provided that                               late. the
reaction without solvent is conducted as a neat  10. A process as claimed
in claim 1 substantially melt,                                          90
as hereinbefore described in any one of Examples 1 25  the reaction in a
polar, protic solvent is conducted  to 10. at a temperature within the
range of ambient to      11. A process as claimed in claim 8 substantially
reflux, and the reaction in a polar or nonpolar, apro-      as hereinbefore
described in Example 11. tic solvent is conducted at a temperature of at
least  12. A process as claimed in claim 9substantially [ERR] to reflux.
95  as hereinbefore described in Example 12. 30  2. Aprocessofclaim 1
wherein the reaction is        13. A2-methyl-2 - hydroxypropyl -4-substi-
conducted in a polar, protic solvent selected from  tuted piperazine - 1 -
carboxylate compound of the water, methanol or ethanol.
formula (I) as claimed in claim 1 which has been 3. A process of claim 1
wherein the reaction is  prepared by a process as claimed in any one of the
conducted in a polar or nonpolar, aprotic solvent  100 preceding claims. 35
selected from acetonitrile, dimethylformamide,     Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd. diethylformamide,
dimethylacetamide, diphenyl      Berwick-upon-Tweed, 1982. ether, bis (2 -
methoxyethyl) ether, benzene and   Published at the Patent Office,25
Southampton Buildings. London.WC2A 1AY, mono-, di- and trimethylbenzene.
from which copies may be obtained. 4. A process as claimed in any one of
the pend- 40 ing claims wherein the 2 - methyl - 2 - hydroxypropyl
carboxylic compound to be prepared is 2 - methyl - 2 - hydroxypropyl
piperazine - 1 - carboxylate. 5. A process of claim 4 wherein 2 to 3 molar
equivalents of piperazine per molar equivalent of 45 isobutylene carbonate
is used. 6. A process of claim 4 or 5 which further com- prises isolating
the 2 - methyl - 2 - hydroxypropyl piperazine - 1 - carboxylate in pure
form by crystalliz- ing it directly from the reaction mixture containing a
50 polar or nonpolar, aprotic solvent. 7. Aprocessasclaimed in anyone of
claims 1 to 3 wherein the 2 - methyl - 2 - hydroxypropyl carboxy- late
compound to be prepared is 2 - methyl - 2 - hydroxypropyl 4 - (4 - amino -
6,7, 8 - trimethoxy- 55 quinazolin - 2 - yl), piperazine - 1 - carboxylate.
8. A process for preparing a 2- methyl -2 - hyd- roxypropyl 4 - substituted
piperazine - 1 - carboxy- late compound of the structure 60 [ERR] wherein R
is selected from hydrogen, cyano,4 - amino - 6,7,8 - trimethoxyquinazoline
- 2 - yl and 4 - 65 amino -6,7- dimethoxyquinazoline -2- yl, which    5
GB2021 107B        5 procedure of Example 1.
comprises: 



CLAIMS                                               maintaining the
corresponding 1,1 - dimethyl - 2 - 1. A process for preparing a 2- methyl
-2- hyd-  hydroxyethyl 4 - substituted piperazine -1 - carboxy- roxypropyl
- 4 - substituted piperazine -1 - carboxy-  late structural isomer or a
gross mixture of it and the 5 late compound of the structure
70 2 - methyl - 2 - hydroxypropyl carboxylate com- pound at a temperature
of at least about 70C in a [ERR]                                polar or
nonpolar aprotic solvent, or, at ambient to reflux temperature in polar,
protic solvent, until wherein R is selected from hydrogen, cyano, 4 -
about a 9 to 1 ratio of the 2 - methyl - 2 - hydroxyp- io amino - 6,7,8 -
trimethoxyquinazolin - 2 - yl and 4 -    75 ropyl carboxylate compound to
the structural isomer amino - 6,7 - dimethoxyquinazolin - 2 - yl, which
is produced. comprises:                                           9. A
process for preparing 2- methyl -2- hydrox- reacting a piperazine compound
of the structure   ypropyl piperazine -1 - carboxylate, which com- prises
refluxing a mixture of excess piperazine and 80 bis - (2 - methyl - 2 -
hydroxypropyl) piperazine - 1, 4 - [ERR]
dicarboxylate, 2 - methyl - 2 - hydroxypropyl -1, 1'- dimethyl - 2'-
hydroxyethyl piperazine -1, 4 - dicar- with isobutylene carbonate in or
without solvent   boxylate or bis -1, 1 - dimethyl - 2 - hydroxyethyl until
about a 9 to 1 ratio of the 2 - methyl - 2 - hydrox-  piperazine - 1, 4 -
dicarboxylate or combination ypropyl carboxylate compound to the
corresponding  85 thereof or any mixture thereof with 2 - methyl - 2 - 20
1, 1 - dimethyl - 2 - hydroxyethyl 4 - substituted  hydroxypropyl
piperazine -1 - carboxylate or 1, 1 - piperazine -1 - carboxylate
structural isomer is pro-  dimethyl - 2 - hydroxyethyl piperazine -1 -
carboxy- duced, provided that                               late. the
reaction without solvent is conducted as a neat  10. A process as claimed
in claim 1 substantially melt,                                          90
as hereinbefore described in any one of Examples 1 25  the reaction in a
polar, protic solvent is conducted  to 10. at a temperature within the
range of ambient to      11. A process as claimed in claim 8 substantially
reflux, and the reaction in a polar or nonpolar, apro-  as hereinbefore
described in Example 11. tic solvent is conducted at a temperature of at
least  12. A process as claimed in claim 9 substantially 70C to reflux.
95  as hereinbefore described in Example 12. 30  2. A process of claim 1
wherein the reaction is     13. A2-methyl-2- hydroxypropyl-4-substi-
conducted in a polar, protic solvent selected from  tuted piperazine -1 -
carboxylate compound of the water, methanol or ethanol.
formula (I) as claimed in claim 1 which has been 3. A process of claim 1
wherein the reaction is   prepared by a process as claimed in any one of
the conducted in a polar or nonpolar, aprotic solvent  100 preceding
claims. 35 selected from acetonitrile, dimethylformamide,     Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd.
diethylformamide, dimethylacetamide, diphenyl      Berwick-upon-Tweed.
1982. ether, bis (2 - methoxyethyl) ether, benzene and   Published at the
Patent Office.25 Southampton Buildings, London.WC2A 1AY, mono-, di- and
trimethylbenzene.                   from which copies may be obtained. 4. A
process as claimed in any one of the pend- 40 ing claims wherein the 2 -
methyl - 2 - hydroxypropyl carboxylic compound to be prepared is 2 - methyl
- 2 - hydroxypropyl piperazine - 1 - carboxylate. 5. A process of claim 4
wherein 2 to 3 molar equivalents of piperazine per molar equivalent of 45
isobutylene carbonate is used. 6. A process of claim 4 or 5 which further
com- prises isolating the 2- methyl - 2 - hydroxypropyl piperazine -1 -
carboxylate in pure form by crystalliz- ing it directly from the reaction
mixture containing a 50 polar or nonpolar, aprotic solvent. 7. A process as
claimed in any one of claims 1 to 3 wherein the 2 - methyl - 2 -
hydroxypropyl carboxy- late compound to be prepared is 2 - methyl - 2 -
hydroxypropyl 4 - (4 - amino - 6,7,8 - trimethoxy- 55 quinazolin - 2 - yl),
piperazine -1 - carboxylate. 8. A process for preparing a 2- methyl -2-
hyd- roxypropyl 4 - substituted piperazine -1 - carboxy- late compound of
the structure 60 [ERR] wherein R is selected from hydrogen, cyano, 4 -
amino - 6,7, 8 - trimethoxyquinazoline - 2 - yl and 4 - 65 amino - 6,7 -
dimethoxyquinazoline - 2 - yl, which    


