22" 652 1 PROCESS FOR THE PREPARATI ON OF 1,4- DI HYDRO- PYRI DI NE DERI VATI VES,
Thi's invention relates to a new and |nproved process for the preparation of
a 1;4-di hydro-pyridine derivative, to new intexred eful in the
nr.ppafratlon thereof and to a process for the pdebatégaqf)f the said new
nter- mediates. Mire particularly,the invention is concerned with new and
hmroved processes for the preparation of Hi-met hyl - -1, 4-di hydro

ror & i et PvbrAckSs ok’ PRECPHEPARNTIANIBF 3100 -DBHGBRECEYRaDENET the

Forrrula | 2 r f

"n'fed'p'ne"ﬁEEiVAifVEEOMM t hat nlfedlpine I's a val uabl e cal ci um

ant agoni st ed in the treatnent of hyper- 2- tension of
all kinds and of heart nuscle diseases (US patent No. 3, 485,847). Several
met hods are known for the preparation of

This invention relates to a new and improved process

fof the preparation of & 1,4-dihydro-pyridine derivative,
to new intermediates useful in the preparation thereof
and to a process for the preparation of the said new inter-

mediates.

More particularly, the invention is concerned with

~ new and improved processes for the preparation of dimethyl-
-1,4-dihydro-2,6-dimethy1-4-(2’—nitrophenyl)-pyridine-3,5-
-dicarboxylate of the Formula I
(1)
./

(referred to further on as "nifedipine").
It is known that nifedipine is a valuable calcium

antagonist, widespreadly used in the treatment of hyper-



ni f edi pine. A Hantzsch Justus Liebigs Annal en der Chem e 215, 1 (1882)7 T
descri bed a general nethod for the prepara- tion of 1,4-dihydro-pyridine
derivatives by reacting an al dehyde with a 3-ket.o-carboxylic acid ester in
the presence of an excess of ammonia. The reaction is illustrated in ™~
reaction schenme A [ERR] reaction scheme A A further general process of A
Mant zsch- Beyer . Beyer, Ber. Disch. Chem2Ges. 24, 1662 (1891)7 is shown in
reaction sc . R ;= 3- G ' al dehyde is
react ed Wtﬂgﬁéﬁgqbﬁg %n smglg' é&ﬁgr?amwﬁgttgar ulos>%y]1|%|r éﬁqg%sa ester. E.
Knoevenagel(bgegat $CRo.CRemgsCp%7)31, 743 (1898) 7 el aborated the reaction

of ylidene carbbxylic aci'd dstér's and enanmino carboxylic acid esters. This

reaction is illustrebggrdD nEeRbHSNasENRABWR- tbERRheHprEpaFaXigh alf / J.
Og. Chem 16, 1259 (1951)7 _
nifedipine. A Hantzsch / Justus Liebigs Annalen der Chemie
215, 1 (1882)/ described a general method for the prepara-
tion of 1,4-dihydro-pyridine derivatives by reacting an
aldehyde with a 3-keto-carboxylic acid ester in the presence

of an excess of ammonia. The reaction is illustrated in

reaction scheme A.

o’
_ R,00C COOR,,
R-CHO + 2 Ry=C0-CH,=COOR, + NH, (excess) = . | AL
. e
reaction scheme A
A further general process of A. Hantzsch-Beyer —

/7C. Beyer, Ber. Dtsch. Chem. Ges. 24, 1662 (1891)7 is

shown in reaction scheme B.

R~CHO + 2 Ry=CuCH-COOR, ——pm Ry00C | COOR,
NH, My >Ry
H

reaction scheme B



studied the reaction of aldehydes, 3-keto-carboxylic acid esters and

enam no carboxylic acid esters. The reaction is shown in reaction schene
D.' R[ERR] reaction scheme:-D According to DOS No:»2; 117,571

di hydro- pyridines are prepared by reacting a .

nig r o- phenyl - benzyl i dene- acet'o- acetate with a [ERR]-ami no-crotonic acid
ester or wiwth ammoni a and an acet oacetat®.- The reaction is illustrated in

.reaction SChﬁgg?F?%ng té‘tﬁ?@ﬁp?oEFB@]Pégﬁihhﬂ9d§cﬁ%”%e§cigﬁ JAQ¥E {5f hods

were applied e~ preparation of ni I pine’ Thus,according to rman
pat ent No. 1e§@9v§?5n@éf6@'Hh“%nb&jHBeEQESQxPXjEeﬁﬁﬁbnﬁs%tht@Q'benz'

al dehyde with nethyl acetoacetate in methanol in the presence of an excess
of anmoni a. HheePEREEES YIBLES D@WBKHENChem. Ges. 31,743 (1898)7
elaborated the reaction of ylidene carboxylic acid esters

and enamino carboxylic acid esters. This reaction is

illustrated in reaction scheme C.

R-CH=C + R.~-C=CH-~COOR
\ 1

L
COOR,, NH,

2

reaction scheme C

H. H. Fox et al. / J. Org. Chem. 16, 1259 (1951)7
studied- the reaction of aldehydes, 3-keto-carboxylic acid
esters and enamino carboxylic acid esters. The reaction is

shown in reaction scheme D.°
R
< ' RS00C COOR,,
e R-CHO + R.=CO=CH.-CCCR., + Rq~Cz=CH=~CCOR, -t | [
1 2 2 1 2 R
' Ha 1 ~n” N
. _ N _

reaction scheme D

According to DOS No. 2,117,571 dihydro-pyridines
are prepared by reacting a nitrd-phenyl-benzylidene-aceto-
acetate with a P-aﬁino-crotonic acid ester or with
ammonia and an acetoacetate. The reactioﬁ is illustrated

in reaction scheme E.



Tt -

red- brown ni f edi pi ne contam nated by numerous by-products. Hungari an patent
No. 192,546 contains a critical evaluation of this process and it is

di scl osed herein that on reproduc- ing Exanple 1 of German patent No.
1,620, 827 ni fedi pi ne contam nated by seven by-products is obtained. ~
fungarian patent No. 192,546 relates to a nodified and inproved formof the
above- nenti oned Knoevenagel -synthesis applied to the preparation of
symmetrical 1, 4-di hydro- -pyridine-dicarboxylates,including nifedipine. In
the first step of the synthesis 2-nitrozhenz- al dehyde is reacted with

met hyl acetoacetate in the presence of a catalytic amount (0.01-0.7 nole,
related to 1 nole of nethyl acetoacetate) of piperidine acetate to give

met hyl - -5- 2-nitro-benzylidene-acetoacetate with a high yield of about
97% This product isr emngﬁi after or without isolation with

met hyl - 3- am no- crOgBU! €. e+ydl-§l-$oﬂ-dobazsen-oncbl-lgt—%ﬁﬂg-@% t it l~etal
yield of both steps afMegggp to 84. &% According td the disclosure of the
cited Hungarian patent t eXxhin | ayer chromat ogram of the nifedipine thus:
obt ai ned shows no by-products (Merck-type plate coated with

R,00C~ COOR
2H C'@CH :
3 N 3

H

reaction scheme E

The above methods were applied for the preparation
of nifedipine. Thus, according to German patent No.

1,620,827 nifedipine is prepared by reacting 2-nitro-benz-
aldehyde with methyl acetoacetate in methanol in the

presence of an excess of ammonia. The process yields, however
red¥brown nifedipine contaminated by numerous by-products.
Hungarian patent No. 192,546 contains a critical evaluation

of this process and it is disclosed herein that on reproduc-
ing Example 1 of German patent No. 1,620,827 nifedipine ~7
contaminated by seven by-products is obtained.

Hungarian patent No. 192,546 relates to a modified
and improved form of the above-mentioned Knoevenagel-synthesis
applied to the preparation of symmetrical 1,4-dihydro-
-pyridine-dicarboxylates, including nifedipine.

In the first step of the synthesis 2-nitro-benz-
aldehyde is reacted with methyl acetoacetate in the presence
of a catalytic amount (0.01-0.7 mole, related to 1 mole of

methyl acetoacetate) of piperidine acetate to give methyl-



ki esel gel ; devel opped with a 3:2:5Jnixture of chloroform acetone and
petrol-ether). In the course of the earlier procedures - particular- ly in
case of ;the Hantzsch-type synthesis - if free anmpnia is present during the
coqprETb reaction period undesired reactions may take place and by-products
coRtami nating thé end- product may be formed. Since:the requirenents of
Phar macopoei a agai nst ni fedi pine areS5very high and quality standards for
drugs are re and nore increasing, there is a great demand for the
prepar at i AT HFLER TRE&N 3y hidete ARt gana tate midd & Mt ami s | dhsabayk

I ndustrial,gcale use of the process djscl.osed in Huyngarian patent No.

192, 846 hdld KoVl RRCHHEEKS TRabhethe [GEn@R o R el HERHAR i ¢ | s

unf avour ahl.e .t hat, .t he Jal f. amount, of .t he ;ester. copponent used in the
feact 1 on- ML AB SR By e esndive T Eid h e SRchtd e, A
further disadyany 3o, | Sdded g \QWaRlds HRAH s¥Ldd Tholdhd N first step
the reaction'tine of the fornma Lah of the

e A G R LA R T L
reaction Witeht &HE M8¥in layer chromatogram of the nifedipine thus
obtained shows no by-products (Merck-type plate coated with
kieselgel; developped with a 3:2:5 mixture of chloroform,
acetone and petrolether).

o In the course of the earlier procedures -'particular—
ly in case of the Hantzsch-type synthesis - if free ammonia
is present during the complete reaction period undesired
reactions may take place and by-products contaminating the end-
product may be formed. Since the requirements of Pharmacopoeia
against nifedipine are very high and quality standards for
drugs are more and more increasing, there is a great demand
for the preparation of nifedipine of high purity, free of
contaminations.

—/ The industrial scale use of the process disclosed
in Hungarian patent No. 192,546 has several drawbacks. From
the economical point of view it is unfavourable that the
half amount of the ester component used in the reaction
is constituted by the expensive methyl-S-aminojcrotonate.
A further disadvantage is the loné overall reaction time.
In the first step the reaction time of the formation of
the methyl-2-nitro-benzylidene-acetoacetate amounts to
16 hours, while in the second stagé the said ylidene compound

is converted into nifedipine in a reaction which requires



R e

-6- 36 hours. Thus the total reaction tinme amounts to 52 hours. The-

met hyl - 3-am no-crotonate used nust be prepared separate- |y and is nore
expensive. It is the object of the present invention to provide an —_
econom cal industrial scale process for the preparation of nifedipine,
whereby the reaction tinme is shortened and a pure product free of

contam nations is obtained. The process gf_the present invention is
suitable for the econom cal and high yield industrial scale production of
ni f edi pi ne36f hbugh. plhusytheactotalnpeaotine piescamountsntiood 2t heuesi.s
provi ded a Rrocess for the preparation of dinethyl-1,4-dihydro-2,6-

-di net hyl - Inre2meghylo3pasbneycpotrashe- 8sgddmgstbbRy PAERasR Ot SePRTetea |
whi ch conprises reacting a conmpound of the general Formula Il [err]
(wherei n nly¥s@8Rdois3mOTe @xp8NEiVRen R stands for a group of the Fornula
a 7 [err
(2) [ ] It is the object of the present invention to provide
an economical industrial scale process for the preparation
of nifedipine, whereby the reaction time is shortened and
a pure product free of contaminations is obtained.

The process of the present invention is suitable
for the economical and high yield industrial scale production
of nifedipine of high purity.
According to the present invention there is provided

a process for the preparation of dimethyl-l,4-dihydro-2,6-
-dimethyl-4-(2’-nitro-phenyl)-pyridine-3,5-dicarboxylate
of the Formula I, which comprises reacting a compound of the

general Formula II

@-— CH=R-R (11

NO2 n

(wherein n is 1 or 3; if n is 1, then R stands for a group

of the Formula (a)



or (b) [err] and if nis 3,then R represents. hydrogen) w th nethyl

acetoacetate of the Fornmula Il [err] and optionally with an am no conpound
of the general Formula IV [err] ~ -8- (wherein Zis a group of the Fornul a
(c¢), K1s 1 and both synbols p are 0; or Z stands for a [err] -straight or

br.anched chai n al kanoyl oxy ‘group or a carbonate, hydrocarbonate or hydroxy
anion, -k is 1 and both synbols p are 1; or k is 0, one of both synbols p is
0 and the other is 1) in an inert solvent - According to the process of the
present invention. : ' ' '

| - met hoxy-1-(2"-nitro-phenyl)-N(2'-nitro-phenyl)-nethyl ene- -nethaneam ne
of the Formula I1A [err] is use!IQEarting material; this is, a conpound

of the general Formula I, wheyg |sd% group of the Formula (a)

-~k =~
OCH3 : : (a)

or (b)

—/
CH=N-CH / \
NO : ; :
2
N02

and if n is 3,then R represents. hydrogen) with methyl

acetoacetate of the Formula III
-/ CHB—CG—CHZ-CUUCH3 _ _ (I11)

and optionally with an amino compound of the general

Formula IV

/8/
P H
/2 /k ' N/ . (1v)
A7
P |

-



- e

and nis 1. The reaction is shown in reaction schene F. -9- Jerr]
reaction schenme F In the course of. the reaction 1 nole of the conpound of
Formula IlAis reacted with 3 noles of nethyl acetoacetate and 1 nole of
met hyl - 3-am no-crotonate. The | atter conponent may al so be prepared i m™Situ
by reacting nethyl acetoacetate with ammonia. For this purpose aqueous
anmmoni um hydr oxi de or nethanolic ammonia may be used. The reaction can be
carried out in an inert solvent or solvent mxture. As reaction medi um any
suitable inert solvent nmay be used which does not interact with the
starting materials under the reaction conditions used. Thus, polar protic
solvents (e.g. water; alcohols,e.g. nethanol, ethanol etc; am des,e.qg.

f ormam de, acetam de ) or dipol ar &protic solvents (e.g.
acetonitri({ghepephoneisdangibyp ol thi Hermalar §Bonzene) may be used. It is
very preferred to work in nethanol as nedium The reaction may be
acconplished in a broad tenperature range, preferably at a tenperature

bet ween -10c
CH -l}=CH-CUUCH3 (c)

3
k is 1 and both symbols p are 0; or Z stands for a Cl-5
straight or branched chain alkanoyloxy group or a carbonate,
hydrocarbonate or hydroxy anion, k is 1 and both symbols

p are 1; or k is 0, one of both symbols p is 0 and the other

is 1) in an inert solvent.

According to the process of the present invention.
l-methoxy-1-(2’-nitro-phenyl)-N-(2’-nitro-phenyl)-methylene-

-methaneamine of the Formula IIA

NO ~

2 N02

is used as starting material; this is' a compound of the
general Formula II, wherein R is a group of the formula (a)

and n is 1. The reaction is shown in reaction scheme F.



- 10 - and +120 [err]C, advantageously at 5-100 e[rr]C, particularly at
25-80_[err]C. The reaction tinme depends on the tenperature and may take
12-60Q hours, preferably 25-55 hours. The reaction is generally conpleted

wi t hiYT36 hours wi th' high yields. One may proceed preferably by adding to a
suspension of 1 nole of the conpound of the Fornula [1 A in nmethanol 3 noles
of methyl acetoacetate and subsequently 1 nole of nethyl-3-am no-crotonate
and heating the reaction mxture to boil'ing for 36 hours. One may al so
proceed by converting the conpound of the Fornmula Il A to nifedipine wthout
I solation in the same apparatus. The reaction having been

conpl et ed, ni f edigpTNe n&yﬂﬂ%' o\at ed from the reaction m xture b I npl e
met hods. The =@o ailaQH ) cho? 3 ~CRHaE00 Biat at%‘ﬁr‘r’é"ﬁéf”ﬁm“"
NS

filtered off, d mgp in wymacetic acid, precipitated Wz h water, -
washed and dried. The producuogﬁets the require- nents of gharnmacopoei a and
no recrystallization is requited. According to a fu

realization of the process of the present inventi olHy+ CHy=CO-CH,~COOCH
1-(2'-nitro-phenyl)-N, N - bi “ni tro-phenyl)-net hyl ene- net hanedi am ne of
the formula 1B is used as - '

reaction scheme F

In the course of the reaction 1 mole of the compound of
Formula IiA is reacted with 3-moles of methyl acetoacetate
and 1 mole of methyl-3-amino-crotonate. The latter component
may also be prepared in situ by reacting methyl acetoacetate
with ammonia. For this purpose aqueous ammonium hydroxide
or methanolic ammonia may be used. The reaction can be
W carried out in an inert solvent or solvent mixture. As
reaction medium any suitable ineft solvent may be used which
does not interact with the starting materials under the
| reaction conditions_used..Thus,polar protic solvents (e.g.
water; alcohols,e.g..methénpl, ethanol etc; amides,e.g.
formamide, acetamide ) . 6r'dipolar aprotic solvents (e.g.
acetonitrile, acetone, dimethyl sulfbxide, nitrobenzene)
may be used. If is very preferred to wbrk in methanol
as medium. The.reaction may be accomplished in a broad

temperature range, preferably at a temperature between -10°



el

starting material. This is a conmpound of the Fornula Il, wherein nis 1 and

Is a group of the Fornula (b). The reaction is illustrated in reaction
chene G [err] reaction scheme G In the course of the reaction 1 nole
of the compound of the Formula I1B - 12 - is reacted with 5 noles o

met hyl acetoacetate and 1 nole of nethyl-3-am no-crotonate. This is a
conpound of the general Fornmula IV, wherein Z is a group of the Formula
(c), kis 1 and both synbols p are O.(;he | atter conponent may al so be
prepared in situ by reacting nethyl ™ Y¥%foacetate and anmonia. For this
pur poseamgueb28 20yoaduan bydeousle at S5elBan8Ci,c partarivd ardy et used. The

reaction can be carried out in an inert solvent or solvent m xture. As
reactioﬁSﬁ&@i%®1ahWeineact$ohvéhmembbpbnd6e9nn¢ma rteewpacta twirteh drite starting
materi al under the reaction conditions
may take 12-60 hours, preferably 25-55 hours. The reaction
is generally completed within 36 hours with high yields.
One may proceed preferably by adding to a suspension
of 1 mole of the compound of the Formula IIA in methanol
3 moles of methyl acetoacetate and subsequently 1 mole of
methyl-3-amino-crotonate and heating the reaction mixture to
boiling for 36 hours. -
One may alsoc proceed by converting the compound of
the Formula IIA to.nifedipine without isolation in the
same apparatus.
The reaction having been completed,nifedipine may
be isolated from the reaction mixture by simple methods. The
reaction mixture is cooled, the precipitated nifedipine
filtered off, dissolved in warm acetic acid, precipitated
with water, washed and dried. The product meets the require-
ments of Pharmacopoeia and no recrystallization is required.
According to a further form of realization of the

process of the present invention, 1-(2'-nitro-phenyl)-N,N'-bis—(2'-
nitro-phenyl)-methylene-methanediamine of the formula IIB is used as

starting material. This is a compound of the Formula II, wherein n is 1 and

R is a group of the Formula (b). The reaction is illustrated

in reaction scheme 6.



may be used. The inert solvents enunerated in connection with the use of
the starting material of the Fornmula Il A may be used. It is particularly
preferred to work in methanol.ic medium The reaction may be carried out in
a;bréad t enperature interval...The reaction tenperature may vary between -10
[érr] and +120 [err]C, prefetrably at 5-100 C, partiicularly 25-80 C. The
reaction time depends on the. tenperatur|g and the reaction takes generally
12-60 hours, preferably 25-55 hours. The reaction is generally conpleted
with a high yield within 36-40 hours. One may al so proceed by converting

t he conpound of the Fornmula IIB to nifedipine without isolation in the sane
apparatus. The yogacti on havi ng been conpleted, nifedipine may be isol ated
fromthe refgl'on m xture by sinple nethods. One nay preferably proceed by

filtering t \“ua& (tate i fedi pi ne, washing and drying the product. One
may al so pr Oe=d/d pr2>h qdi Eseﬁ \Licagc}%i.i;@@ﬁ Hiletmi3 2CHCDRCHyCTY - 13

under warm n nd pregipi ng t he product® by addi ng er. The nifedipine
t hus obtain Sy he réquirenents _ 2
N0, :

or

NO ' ~ >
2 : —CO-CH_~
NH3+CH3 co-CH, 000033

~ "2 § H,0

— oo T2

3. H,000C -CCOClH,
H,C- y S-CHy
3 H
reaction scheme G

In the course of the reaction 1 mole of the compound of

Y the Formula IIB

0 .

2 NO,, NO,,



of Pharmacopoeia and no recrystallization is required. According to a
further formof realization of the process of the present invention,
trinmeric 2-nitrobenzaldimne of the Formula 11C [err] is used as starting
matferi al . This conmpound exists in mononmeric formtoo and is a conpound=ef
t-he general Fornmula Il wherein nis 3 and R stands for hydrogen. The
reaction is illustrated in reaction schene H -14 [err] Hreaction
scheme HIln the course of the reaction-112ml e of a conmpound of Forrmula II1C

is reacted ywt heBctebenieh SehmBlksaeet araebat acethbaceadtld Yhd 3 Gayrd ed out
in an inert solvent which does not interact with the starting materials

under the refichedthyteddahinonoscusednade.r Fadisi 48 Aediompoursdlofertthedor sol vent
m xture enunerated in connection with the use of the starting nmaterial of
t he Fornul agenaredyfFbemuiedIVoneheapinoiZk ijsamt groluar lof atheafoagadus| (e ) n

nmet hanol as nedi um
k is 1 and both symbols p are 0. The latter component may

also be prepared in situ by reacting methyl acetoacetate
and ammonia. For this purpose agueous ammonium hydroxide
or methanolic ammonia may be used. The reaction can be
carried out in an inert solvent or solvent mixture. Aé
reaction medium any inert solvent which does not interact
with the starting material under the reaction conditions
may be used. The inert solvents enumerated in connection
with the use of the starting material of the Formula IIA
may be used. It is particularly preferred to work in
methanolic medium. The reaction may be carried out in a
broad temperature interval. The reaction temperature may
vary between -10 °C and +120 °c, preferably at |
5-100 °C, particularly 25-80 °C. The reaction time depends
on the temperature and the reaction takes generally 12-60
hours, preferably 25-55 hours. The reaction is generally ~
completed with a high yield within 36-40 hours.

One may also proceed by converting the compound of
the Formula IIB to nifedipine without isolation in the same
apparatus.

The reaction having been completed, nifedipine may
be isolated from the reaction mixture by simple methods.
One may preferably proceed by filtering the precipitated
nifedipine, washing and drying the procduct. One mav also

proceed preferably by dissolving nifedipine in acetic acid



;The reaction tenperature may vary between w de ranges. One may work
ggnerglly at a tenperature between -10 [err] C and - 15 - +120 [err]C,
preferably at 5-100 [err]C, particularly preferably at 25-80 [err]C. The
reactyon time depends on the tenperature and the reaction takes generally
12-60 hours, preferably 25-55 hours. The particularly preferred reaction
time anounts to 36-50 hours. ‘One may al so proceed by converting the
conmpound of the Formula 11 C to nifedipine without isolation in the sane
apparatus. The nifedi pi ne thus obtained may be isglated fromthe reaction
m xture by sinple nethods. One may proceed by cooling the reaction mxture,
separating the nifedipine by filtrationgr centrifuging, or dissolving

ni f edi pi ngnBr WAk fm2AGL hﬁdaﬁbéciE'i%*t@hb?“th@g_pti%d%@(i' biyoRdfingat er, wash-
ing and drying. The nifedipine thus obtained nmeets the'requirenments of

Phar macopeeter. TheeshfedDginBt €higl sbebihee gerasak heOr@gud remedts nNew
conpounds, not described in prior art. According.to a further aspect of the
present ioafePharmacopoeia and no recrystallization is required.

According to a further form of realization of

the process of the present invention, trimeric 2-nitrobenzaldimine of
the Formula IIC

' ' NH |
. 2kl N
3 CH=NH = (l}H (iJH _Q
0, | 02 NH NH o (I1C)
| ~ CH~ 2
HO,,

is used as starting material. This compound exists in
monomeric form too and is a compound of the general Formula II
wherein n is 3 and R stands for hydrogen. The reaction is

illustrated in reaction'scheme H.



tion there is provided a process for the preparati on of compounds of the
general Fornula Il, which conprises A) for the preparation of a conmpound of
the general Fornmula Il, wherein nis 1 and R stands for a group-of the
Formula (a), reacting 2-nitro-benzal dehyde with an ammoni um salt of the~
general Fornula [err] (wherein [err] 1is hydrogen or [err] alkyl) in

nmet hanol ; or - 16 B) for the preparatlon of the conpounds of the
general Formula Il, wherein nis 17 2fd-R stands for the group of the
Forrmula (b), reacting 2-nitro-benzal dehyde with an ammoni um salt of the
general Fornula R1-COONH4 (wherein Rl is as stated above) in [err] O wth
NNt hanol ; or C) for the preparation of the conpounds
a l®, whereinnis 3 and R stands for hydr ogen,

dal dehyde with ammonia in an inert solvent; and, if
desired, isolatingYthe conpound of the general Formula Il thus obtained
fromthe reaction mxture. According to the above process A)
2-nitro-benzaldegy68~\

(e

anmoni um hydr oxi_d
of the general
reacting 2-nitrd

HN . NH
‘ | NOZ + 6 ,CHB-CO-CHZ-COOCHB-—-'-
CH C
Ny~
H
2
'
NO2 ;
g 3 + H,O
H3COOC l l COOCH3
HyC cHy
reaction scheme H
In the course of the reaction 1 mole of a compound of
Formula IIC is reacted with 6 moles of methyl acetoacetate. ~

The reaction is carried out in an inert solvent which does
not interact with the starting materials under the reaction
conditions used. As reaction medium a solvent or solvent
mixture enumerated in connection with the use of the
starting material of the Formula IIA may be used. One may
work particularly advantageously in methanol as medium.

The reaction temperature may vary between wide ranges. One

may work generally at a temperature between -10 °C and



i's reacted with ‘an ammonium salt of the general Formnmula R1- COONH4 and

nmet hanol. R1 may be a straight or branched chain al kyl group having 1-4
carbop_atons (e.g. nethyl, ethyl,” n-propyl, isopropyl, n-butyl ).
As -ammoni um salt of the general Fornula [err] preferably anmoni um acet at e
may be used. The ‘met hanol used as reactant may al so. be preferably applied
in an excess whereby it acts as reaction-negli-umtoo. The reaction may be

32?322}'?282c}£%@ %60 peefakabby ch b Aot g0ar Caspap tf ERRPEL YRS EEeri&ﬁr?s
acconpl 1 sne

desired conpof dP%Taﬁh Lairvel ??gfrt %bPﬁiH@HeﬂﬁﬁhogxégFléﬁPpﬁ %Hg €in a
out i nany.ortes HerfetefiaR tokes coenelal g, 17360, BRuTRY  ArEReSelili g
bt ai ned may o1 SorSPEE 1 1A eH e euleFL R RRYRFeh, bRk RO ERmEs " The:
product may tﬁh&ﬁﬂ¥55{@pi§-5ﬁoﬁéﬁpg by cooling the reactlon

One may also proceed by converting the compound of
the Formula IIC to nifedipine without isclation in the
same apparatus.

The nifedipine thus obtained may be isolated from
the reaction mixture by simple methods. One may proceed by
cooling the reaction mixture, separating the nifedipine
by filtration or Centrifuging,or dissolving nifedipine in
warm acetic acid, precipitating by addition of water, wash-
ing and drying. The nifedipine thus obtained meets the
requirements of Pharmacopoeia.

The starting materials - of the general Formula II
are new compounds, not described in prior art.

According to a further aspect of the present inven-

~ tion there is provided a process for the preparation of
compounds of the general Formula II, which comprises
A) for the preparation of a compound of the general Formula
II, wherein n is 1 and R stands for a group of the
Fofmula'(a), reacting 2-nitro-benzaldehyde with an
ammonium salt of the general Formula Rl-CODNH4 (wherein

Ry is hydrogen or C,_4 23lkyl) in* methanol; or



m xture, filtration or centrifugi ng and subsequent washi ng and dryi ng. One
may al so proceed by converting the conmpound of the Fornula Il A directly,

wi t hout isolation,,to nifedipine in the sane apparatus. According to ]
process B) 2-nitro-benzal dehyde is reacted with an ammoni um salt of thkes
Forrmula [err] or amoni um hydroxi de. As ammoni um salt of the general
Formula [err] preferably amoni um acet-al® ey be used. The reaction of

2-nitro- gy@ i grgedgaor W&M&aeﬁéaesmaagnas T t&hgggegérw an inert

sol vent 'S purpose any I nert solven used which

does ot | ity 141 e U4 N TP Shick s ¥BHE O ERBCyEGDpCONdT i ons

used. Thus, prefer y polar protic solvents (e.g. water; a atPc al cohol s

having at | qasttHeVF (il @ Pereseieings2ehepelbeh28PHERAAE! wi th
am des, e.g. formam de, acet- am de) or dipolar aprotic solvents (e.qg.

acetonitril en aamiciiom Bt hyt the f ganetal NFotMOEIZRNSIOONH nmay be
used. The reaction can be preferably perforned in iso ropanof as nedi um

One nmay al s wiverasiad yeaad i 91tp Bedii dbov o2 inaistokupkhodi d wld 8RN Qiinbiium - :
hydr oxi de. As reactiorn nedi um preferably methanol can be used.
hydroxide in methanol; or
C) for the preparation of the compounds of the general
Formula II, wherein n is 3 and R stands for hydrogen,
reacting 2-nitro-benzaldehyde with ammonia in an inert
solvent; : ~
and, if desired, isolating the compound of the general
Formula II thus obtained from the reaction mixture.

According to the above process A) 2-nitro-benzaldehyde
is reacted with an ammonium salt of the general Formula
RI—COONH4 and methanol. R1 may be a straight or branched
chain alkyl group having 1-4 carbon atoms (e.g. methyl,
ethyl, n-propyl, isopropyl, n-butyl ). As ammonium salt
of the general Formula Rl-CDUNH4 preferably ammonium acetate
may be used. The methanol uéed as reactant may also be
preferably applied in an excess whereby it acts as reaction
medium, too. The reaction may be accomplished in a broad
temperature range. One may work at a temperature between
-10 °C and +80 °C, preferably at 15-40 Oc. The reaction
is accomplished within a relatively short time, it takes

1.5 - 7 hours. The desired compound of the Formula IIA

is obtained with excellént yields in a reaction period of

about 7 hours.
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- 18 - The reaction of process B) nmay be carried out in a broad tenperature
range. The reaction nmay be preferably acconplished at a tenperature between
-10 [grr;]C and +80 [err]C, particularly at 15-40 [err]C. The reaction takes
place within a relatively short period of tine and takes generally 6-7
hours. The conpound of the Férnmula I1'B is obtainedwith excellent yields
with a reaction time of about 7 hours. Thq,conpound of the Formula I1B thus

obt ai ned may be isolated b own and l.e nmet hods as described in
connect i on vviththelat’b? ‘%l he B0 PR ¢ Lﬂﬁ%quf’r%d%ﬁl}irhqqA 1Eii‘ze‘fmaly

W thout 1 so athBAT HoLKeRarlRAERaPaERenaR A BFRFRE Y Tpbhced GyAFeiRL "
2-nitro- benzahg@P¥g§1Esuﬁg t@ﬂe'eoﬁ %&g g aggMent wi th anmoni a. One may

proceed preferab y reac nitro-benzal dehyde and.

met hanol with a met happl | & RIgIHY Wi Sﬁ%é“#d’ﬂnvu]ﬂ“ellf “tHRE it JTRed MY el

al so be acconplished 1n any 1 nert solvent oes not 1 nteract

Lge starting Hﬁt?5695?&&“??6mtb6309@gb{% Hsm9§€9reT®V5kﬁ$Wh Virdd $ The
unerated in connection wth the use o he starting material of the
product may be very simply isolated by cooling the reaction
mixture, filtration_or centrifuging and subsequent washing
and drying. One may also proceed by converting'the compound
of-the Formula IIA directly, without isolation, to nifedipine
in the same apparatus. '
According to process B) 2-nitro-benzaldehyde is
reacted with an ammmonium salt of the Formula Rl-CDDNH4
or ammonium hydroxide. As ammonium salt of the general
Formula Rl-COONH4 preferably ammonium acetate may be used.
The reaction of 2-nifro-benzaldehyde and ammonium acetate
may be carried out in an inert solvent as medium. For this
purpose any inert solvent may be used which does not interact
with the starting materials under the reaction conditions
used. Thus, preferably polar protic solvents (e.g. water;

aliphatic alcohols having at least two carbon atoms, such

as ethanol, isopropanol;" : amidea_é.g. formamide, acet-
amide ). or dipolar aprotic solvents (e.g. acetonitrile,
acetone, dimethyl ébifokide, nitrobauene) may be

used. The reaction can be preferébly perfbrmed in isopropanol
as medium.

One may also ptbceed by reacting 2-nitro-benzaldehyde
with ammonium hydroxide. As reaction medium preferably

methanol can be used.



o

Formula 11 B (process B) may be used. The reaction nmay be perfornmed in a
broad tenperature interval. One may work at a tenperature between -10
[err]C and +80 [err]C, preferably at 15-40 C. The reaction takes generally
5- 25 hours. The conpound of the Formula I1C nay be isolated by sinpte
met hods, e. g. as disclosed in connection with process A). One 'may al so
proceed by converting the conpound of “th& —Fornmula |1 C to nifedipine wthout

isolation,in the s appar,atus. Jt has be found that t.he, conpounds of
the general For nul zﬁI%I r%%;?tﬂé’"proeflpé’rr@&e\ﬂst ﬁr}ef@é’l B8 ARTHEE UhY 3% such

Efrgihfhi pur & AR (S T fet 2% hel D A REREH FE R A1 EEFSbTRar as
h sl | e .
2 i (1o DN AR 9E 5 LT o ke € SULIGST, 0 T UERE 180 Lot hano

oh the halSER Sty SOPo O Ui deBRcelofotN A latprariniveres

anmoni a sou Gee Wi Ve SéheiEt UsEr Phd L £oMPosmd PikébegarepsalyFerrul a ||
hours. The compound of the Formula IIB is obtained with
excellent yields with a reaction time of about 7 hours.

The compound of the Formula IIB thus obtained may
be isolated by known and simple methods, e.g. as described
in connection with the isolation of the combound of the
Formula IIA.

One may also proceed by converting the compound of
the Formula IIB to nifedipine without isolation in the same
apparatus.

According to process C) 2-nitro-benzaldehyde is
reacted in an inert solvent with ammonia. One may proceed
preferably by reacting a solution of 2-nitro-benzaldehyde
and methanol with a methanolic ammdnium solution. The re-
action may; however, also be accomplished in any inert
solvent which does not interact with the starting materials
under the conditions used. Thus the solvents enumerated in
connection with the use of the starting material of the
Formula IIB (process B) may be used.

The reaction may be performed in a broad temperature
interval. One may work at a temperature between -10 ®c and
+80 °C, preferably at-ls—&o Oc. The reaction takes gererally

5-25 hours.



obtained is shown in Table |. Table | Amonia source Structure of

I
pr oduct Yi el d 'Ammoni um acet at e . ITA,
98% Ammoni um hydr oxi de 1B - 92% Anhydr ous
amfoni ‘1c 75% A - 20 - The starting

net eri al s used (2-nitro-benzal dehyde, ammoni um salts' of the general Fornula
[err] anmmoni um hydroxi de, nethanol) are eararerci al |l y* avail abl e products.

2t oo BO%ES ! 3ol BohoBHE B el B L e e I ¢ T
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process A). One may also proceed by converting the compound

of the Formula IIC to nifedipine withbut isolation,in the

same apparatus.

It has been found that the compounds of the genersal
Formula II may be prepared with excellent yields and in
such purity that they can be converted directly without
recrystallization to highly pure nifedipine which meets
the requirements and quality standards of Pharmacopoeia.

It has been found in a surprising manner that if
2—nitro—benzéldehyde is reacted'in the same organic solvent
- in methanol - the strucfure of the compound of the general
Formula II formed depends on the character of the ammonia-
-source used. The relationship between the ammonia source

and the structure of the compound of the general Formula 11

obtained is shown in Table I.

W/ o Table I

Ammonia source Structure of product Yield
Ammonium acetate IIA . 98%
Ammonium hydroxide 118 92%
Anhydrous ammonia- - IIC 75%




-carboxylic acid esters nore expensive enam no carboxylic acid esters are
3l so used),the said expensive enam no carboxylic acid ester conponent
@onstitutes exactly one half of the total anobunt of the ester starting

mat eri al s used. Thus, according to the process disclosed i'n Hungari an patent
No. 192,546 1 nole of nethyl-3-amno-crotonate’'is used, related to 1 nole
of methyl acetoacetate. On the other hand, according to the process of the
present invention enam no carboxylic acid esters (methyl-3-an no-crotonate)
are used either not at all (in case of the starting material of the Fornul a
I1C) or the amount thereof is only one-sixth of that of the total ester
conponents used (in case of the startemg material of the Fornmula I1B) or.
but one-fourth of that of the total ester-conponents used (in case of the
starting materi dheofs tialrd iRgr malt@ riilal)s. uBed r(dactiitoo-tHenzdldetyde er than in
case of the process disclosed in Hungarian patent No. 192,546. In the first
step of amm@rsiam sablé of rithedenenal fﬁﬂmwfa)rﬁpfcﬁww i ammenieni vati ve
requires 16 hours, while the starting -22 - materials of t he process
of the F;}yég'émiqm,vélpﬁmﬁﬂqi})s are commercially available products.




formed practically quantitatively and nore rapidly, within about 7 hours
(see particularly reaction schenes G and F). The conversion of the conpound
ofi the general Fornmula Il to nifedipine requires approxi mately the sane .
ti me ‘as’ the second step of the process set forth in Hungarian patent No.
192, 546 (conversion of the.ylidene internediate to nifedipine). It is
surprising and unforeseeable. that despite of the conplicated

reacti on- mechani smt he new synthesis routz according to the present

i nvention provides with such excellent yields highly pure nifedipine being
suitable for pharnmaceutical purposes w thout further crystallization and
purification stepsThruprReesgeddi highdyt suigebdentornieguisdniade scglpe
found in the Exanples without Iimting the scope of protection. 23 to
the sai d Ef@ARyiast Ub€anpl e 1 To a suspension of 315.3 g (1 nmol e) of

1- met hoxy- -1-(2' tro hen 2' -nitro- | ene- pet hane-
ani ne ané 1 Iigre 5%93380% &hF3PﬁBFEP% g &Egﬁ o nay be

summarized as follows

In course of those known methods which are not
Hantzsch-type reactions (i.e. if in addition to the P-keto—_
-carboxylic acid esters more expensive enamino carboxylic
acid esters are also used), the said expensive enamino
carboxylic acid esfer bbmponent constitutes exactly one
half of the total amount of the ester starting materials
used. Thus, according to the process disclosed in Hungarian
patent No. 192,546 1 ﬁole of methy1—3-amino—crotonate is
used, related to 1 mole of methyl aéetoacetate.

On the other hand, according to the process of
the present invention enamino carboxylic acid esters
(methyl-3-amino-crotonate) are used either not at all (in case

N\ of the starting material of the Formula IIC) or the amount
thereof is only one-sixth of that of the total ester components
used (in case of the starting material of the Formula IIB)
or but one-fourth of that of the total ester-components
used (in case of the starting material of the Formula IIA).

- The reaction time is shorter than in cése of the
process disclosed in Hungarian patent No. 192,546. In the
first step of the SQid known synthesis the formation of the

ylidine derivative requires 16 hours, while the starting



acetoacetate and thereafter 115.1 g (1 nole) of nethyl-3- -am no-crotonate
‘are added. The reaction mxture is heated to boiling for 36 hours whereupon
it is cooled. The precipitated product is filtered, sucked dry, dissolved
in acetic acid under warming and the product is precipitated with wat efr
The product is filtered, washed with met hanol and dried. Thus 572 g of

ni fedi pine are obtained, yield 82.6 %9 m p.: 172-174 C. The product thus
obt ai ned i s dissolved in chloroformand®&subj ected to thin |ayer

chromat 0gh 2Py #0s HEFLC dfeesgiddgls 60 ptatRe pPede g;gnggﬂ&?.ﬁigpe

di i sopropyl ether for 2 hours. The chromatograms no addi tronal

(strange)f6prés  praet sE811y nguaRt etatl veRy BAd Mose ¥ pIdRs, Wothiaws: 151.1 ¢
(1 nole) of 2-ni?ro-benzal%eﬁyde are disgglved in 25 n?ﬁne?tghol wher eupon

80 g (1.0dpowte] MbupsNOseenpaceicbPanlye pedeti oRdSEhehes T 6 Ngng THE, reaction
~mxture is stirred at 40 [err]C for 15 mnutes and thereafter at room

t enper at uTiee f oonvVehoios . o Fhthe canhpoundi of Utiee | gesePa EOF o Mg #T ELi pi t at ed
product filtered, washed with water and dried. Thus 154.5 g of

1- met hoxyto -iRfedipine pheqyi feN-§@proximna tel phting | samet byhengs nefdaneani ne
are obtained, yield 98% m p.: 117-11B [err]C.
second step of the process set forth in Hungarian patent
No. 192,546 (conversion of the ylidene intermediate to
nifedipine).
It is surprising and unforeseeable that despite of
the complicated reaction-mechanism the new synthesis route

according to the present invention provides with such excellent yields
highly pure nifedipine being suitable for pharmaceutical
purposes without further crystallization and purification

steps.

Further details of the present invention are to be found in the
Examples without limiting the scope of protection.



- 24 Exampl e 2 31 59 (0.1 nole) of 1- nethoxy | -(2' -nitro-phenyl)-
(2" - ni tro- phenyl ) - net hyl ene- net hane- ani ne are suspended in 100 nm of
nﬁlhanol 46.45 g (0.4 nole) of methyl aceto- acetate are added, whereupon

annnﬁrun1hydrOX|de conprising an equival ent anount of ammonia is added
dropwi se. The reaction m xture'is heated to boiling.for 14 hours,then

cool ed. The precipitated product is flléired washed with cold nethanol and
wat er and dried. Thus 49.2 g of nifedipfThé are obtained, yield 71 % m p.:
170-172 [ertd Ghé&sadd eExdamples m xture of 31.5 g (0.1 nole) of |-nmethoxy-I-
-(2' -nitro-phenyl)-N-(2'-nitro-phenyl)-nethyl ene-nmet hane- am ne and 68 i
of methanol first &&a#ple (10. 4 nole) of nethyl acetoacetate and

subsequent |y a met hanol i ¢ ammoni a sol ution conprising 1.7 ¢
(0.1 ol e) of anmorioa aasesadted.onTied Bd&ctdi @n (i moded iof Heareddhoxy boi | i ng
for 36 hours, then cooled. The precipitated product Is filtered, sucked
dry, di ssol vk 3 rrickrgwohenl it (?van ik nryPhanyl king thy kengrnethener
filtered, washed with mater and dried. Thus 5 2 830f ni f edi pi ne are
obt ai ned, yA®INE ANY Inlitre of methanol 348. mole) of methyl

acetoacetate and thereafter 115.1 g (1 mole) of methyl-B—
-amino-crotonate are added. The reaction mixture is heated
to boiling for 36 hburé whereupon it is cooled. The
precipitated product is filtered, sucked dry, dissolved in
acetic acid under warming anq the product is precipitated
with water. The product is filtered, washed with methanol
and dried. Thus 572 g of nifedipine are obtained, yield
82.6 %, m. p.: 172-174 °c.

The product thus obtained is dissclved in dhloroform
and subjected to thin layer chromatography on HPTLC
Kieselgel 60 plates in a bath containing diisopropyl ether
for 2 hours. The chromatogram shows no additional (strange)
spots.

- The starting material can be prepared as follows:

151.1 g (1 mole) of 2-nitro-benzaldehyde are dissolved
in 250 ml methanol whereupon 80 g (1.04 mole) of ammonium
écetate are added under stirring. The reaction mixture
is stirred at 40 °C for 15 minutes and thereafter at room
temperature for 7 hours. The reaction mixture is cooled,
the precipitated product filtered, washed with water and
dried. Thus 154.5 g of l-methoxy-1-(2’-nitro-phenyl)-N-(27-
-nitro-phenyl)-methylene-methaneamine are obtained, yield

98%, m. p.: 117-118 °C.



171-175 [err]C. Exanple 4 To a suspension of 433.4 g (1 nole) of
1-(2'-nitro- -phenyl)-N N -bis-(2'-nitro-phenyl)-nethyl ene-nethanedi am ne
and 1.5 litre of nmethanol 580.6 g (5 noles) of nethyl aceto- acetate and
115.1 g (1 nole) of nethyl-3-am no-crotonate - 25 - are added underws
stirring. The reaction mxture is heated to boiling for 46 hours, then
cooled. The precipitated product is filtered, sucked dry, dissolved in
acetic acid under warm ng, precipitated2ai+h water, filtered and dri ed.
Thus 810.2 g of niEedhgigezare obtained, yield 78.5% m p.: 173-174
[err]C. The starting naterral can be prepared as follows: a) To 500 m of
i sopropanol first 1b151gg(Q11mabde) obf 21 Ametbekgnral dehpieranghenpspquent |y
80 g (1.04 nole) of anmoni um acetate are added. The reaction mixture is
stirred at -88(Rerni¢rbephedyli)rmeds ydedetnert haneraoinee arer auspented 7
hours. The reaction mxture is cooled, the precipitated product is
filtered, Wwash88 mlt nfwaedhanod .dkibed> ThiS.%4modeg obf methyl aceto-
1-(2'-nitro-phenyl)-N, N -bis-(2'-nitro-phenyl) -
acetate are added, whereupon ammonium hydroxide comprising
an equivalent amount of ammonia is added dropwise. The
reaction mixture is heated to boiling for 14 hours, then
cooled. The precipitated product'is filtered, washed with
cold methanol and water and dried. Thus 49.2 g of nifedipine
are obtained, yield 71 %, m. p.: 170-172 °c.
Example 3
To a mixture of 31.5 g (0.1 mole) of l-methoxy-1-
-(2’-nitro-phenyl)-N-(2’-nitro-phenyl)-methylene-methane-
amine and 68 ml of methanol first 46.45 g (0.4 mole) of
methyl acetoacetate and subsequently a methanolic
ammonia solution comprising 1.7 g (0.1 mole) of ammonia
are added. The reaction mixture is heated to boiling for
36 hours, then cooled. The precipitated product is filtered,
sucked dry, dissolved in acetic acid under warming, pre- ~
cipitated with water, filtered, washed with water and dried.
Thus 51.2 g of nifedipine are obtained, yield 74%, m. p.:
171-175 °c.
Example 4
To a suspension of 433.4 g (1 mole) of 1-(2’-nitro-
-phenyl)-N,N’-bis-(2’-nitro-phenyl)-methylene-methanediamine
and 1.5 litre of methanol 580.6 g (5 mﬁles) of methyl aceto-

acetate and 115.1 g (1 mole) of methyl-3-amino-crotonate



- mef hyl ene- met hane-di ani ne are obtained, yield 98% m p.: 124-127 C. b)
To a solution of 15.1 g (0.1 nole) of 2-nitro- -benzal dehyde and 40 nl of
net hanol under stirring an anmmoni um hydroxi de solution containing 1.7 ¢

(0. 1Nmwl e) of ammonira is added. The solution is stirred at roomtenperature
for 25 hours, then cooled,: the precipitated product is filtered, washed

w th met hanol and dri ed. Thus 13.3 g of

1-(2' -nitro-phen N, N - bIS (2'-n|t p%e neth | ene-, - met hane- di ani ne
are obt ai r%E Cé% r @t 1&‘“"923 %6 €2 MG o1 g RertRT on of

. 43.3 0. f t
. pheny1) - nrlw@% gy £ fﬁr%%m IR BAGRE mellifarfeclPLiated - di ani ne

o 250 A Ry crichdeRe Bol R 45 adiipabiad G PP S, Cact i on
mxture 'srﬁ%l{u&q inghd reercrl G 2B ey copl oty Jhie preci p tat eo

product S ere gived i § Acetic ac rder rmng, precipitated
W th vat i;qu[% dw&ﬁ% ity - guqfedl'pfl% Re @R Npre1y i A BY5% m

m. p.: 173-174 °c.
The starting material can be prepared as follows:
a) To 500 ml of isopropanol first 151.1 g (1 mole)
of 2-nitro-benzaldehyde and subsequently 80 g (1.04 mole)
of ammonium acetaté are added. The reaction mixture is
stirred at 40 °C for 15 minutes and then at room temperature
for 7 hours. The reaction mixture is cooled, the precipitated
product is filtered, washed with water and dried. Thus
141.6 g of 1-(2’-nitro-phenyl)-N,N’-bis-(2°’-nitro-phenyl)-
-methylene-methane-diamine are obtained, yield 98%, m. p.:
124-127 °c. |
b) To a solution of 15.1 g (0.1 mole) of 2-nitro-
-bénzaldehyde and 40 ml of methanol under stirring an
/ ammonium hydroxide solution containing 1.7 g (0.1 mole) of
ammonia is added. The solution is stirred at room temperature
for 25 hours, then cooled, the precipitated product is
filtered, washed with methanol and dried. Thus 13.3 g of
1-(2’-nitro-phenyl)-N,N*-bis-(2’-nitro-phenyl)-methylene-
-methane-diamine are obtained, yield 92%, m. p.: 123-126 °c.
Example 5 ' _
~ To a suspension of 43.3 g (0.1 mole) of 1-(2’-nitro-
-phenyi)-N,N’=bis—(2’-nitro-phenyl)-méthylene-methane-
| A



Exanple 6 9 g (0.02 nole) of trimeric 2-nitro-benzal dehyde- -imne and 14 g .
. (0.12 nole) of methyl acetoacetate are dissolved in 25 m of nethanol. The

reaction mxture is stirred under boiling for 25 hours, then cool ed. The

precipitated crystals are dissolved in acetic acid under warn ng, -

precipitated with water, cooled, filtered, washed with water and net hanol

and dried. Thus 12.4 g of nifedi pinesgre obtained, yield 60% m p.

170-173 [err]C. The starting material can b repared as follows: To a
sol uti orr damizne anq oL40 il HI Jrethangl @-ﬁedqz@éemﬂi@)arﬂf 40 n of

th I th | i | uti T 0. I f, ja is, added
i opai SVSHUE 43919940t b bai] O brLrs | SHAGAGY THOTROHE
t t ! 20 h th led,. t | pi t.ated duct i
{11 T or ocES Lttt T8 T o haore S s e THIE R AP ROE
2-nitro-p ar ' ' V4 9 X -
[ eplr] E:O ’F?gF %ﬁe%g%y gane% Lﬁj mt;%afno:% gﬁ ga)H IV ’sﬁorﬁéarﬁ cpogjt%nc{/? aTg}pq Fbcrae[cl]iﬂl ga]‘Pec.i
Lerr] (PyRldfiatd ok Noy 1 24P0% ) s Wl P A GPE A A B A Al nati ve
process ‘Tor preparing nifedl pine.

precipitated with water and dried. Thus 79.0 g of nifedipine

are obtained, yield 76%, m. p.: 172-173 °C.

Example 6

9 g (0.02 mole) of trimeric 2-nitro-benzaldehyde-
-imine and 14 g (0.12 mole)-of methyl acetoacetate are
dissolved in 25 ml of methanol. The reaction mixture is
stirred under boiling for 25 hours, then cooled. The
precipitated crystals are dissolved in acetic acid under
warming, precipitafed with water, cooled, filtered, washed
with water and methanol and dried. Thus 12.4 g of nifedipine
are obtained, yield 60%, m. p.: 170-173 °c.

The starting material can be prepared as follows:

To a solution of 15.1 g (0.1 mole) of 2-nitro-
-benzaldehyde and 40 ml of methanol a methanolic solution ~
of 1.7 g (0.1 mole) of ammonia is added dropwise under
stirring. The reaction mixture is stirred at room temperature
for 20 hours, then cooled, the precipitated product is
filtered, washed with methanol and dried. Thus 11.3 g of
trimeric 2-nitro-benzaldehyde-imine are obtained, yield
75.3 %, m. p.: 117-119 °C.

Reference should be made to divisional patent application
63 910¢3170.0(Publication No. #2¢ 305 ) which discloses and claims

an alternative process for preparing nifedipine.



- 27 - CLAIM5 1. Process for t he- preparatlon of dlnethyr“i A .
-di hydro- 2, 6-di net hyl - 4-(2' - ni tro-phenyl)-pyridi ne-3, 5-
tge FormJIa |, N2 (1) [err] which , m’ ZI my"ﬂ'

actyn g a conpound of the general Formula Il [err] (mherelnc
if nis |l,then Rstands for a group of the Formula (a) ! 28 - [err] or (b)
[err] and If nis 3,then R.represents hydrogen) with nmet hyl acetoacetate of
the Fornmula |11 CH3- CO CH2-COOCH3 i (I'11) and optionally
wi th an am no conpound of the general Formula IV
- 27 -
CLAIMS

1. Process for the preparation of dimethyl-1,4-
~-dihydro-2,6-dimethyl-4-(2’-nitro-phenyl)-pyridine-3,5-

-dicarboxylate of the Formula I,

N
NO, (1)
COOCH
HBCOOCH 3
: H
which comprises reacting a compound of tﬁe general Formula II
W,

Q—- CH=N-R (11

NO2 n

(wherein n is 1 or 3;.- if n is 1, then R stands for a gfoup

of the Formula (a)



- 29 - (wherein Zis a group of the Formula (c), [err] (c)
k is 1 and both synbols p are 0; or Z stands for a [err]—straight or
branched chai n al kanoyl oxy group or a carbonat or hydroxy
anion, k is 1 and both synbols p are 1; or k i@ﬁﬂ@iﬁﬂﬂﬂ%ﬁymol s P7is
0 and the other is 1) in an inert solvent. 2. amcosding to Caim1l
, Which conpris e s wusing as starting material a conpound of the general

Formula 11, wherein Ris a group of the Formula (a) and nis 1, i.e. the
1-met hoxy-1-(2'-nitro- phenyl)-N-(2'-pidg a-phenyl)-nethyl ene- net haneam ne
of the Fornmula IIA. C L C S* - 30 - 3. Process according to

Caim2, whichcompr i s es reacting 1 nole of the conpound of the
Formula IlA with 3 noles of nmethyl acetoacetate and 1 nole

GH - (a)

OCH3

or (b)
. CH=N—?H . (b)
NO -
2 NO,
and if n is 3,then R represents hydrogen) with methyl
acetoacetate of the Formula III

CH3-C0—CH2—C00CH3 (I11)

and optionally with an amino compound of the general

Formula IV

M, u

/ Z'/.k —_"B-N/ (IV)
PN
/47, H



~of a conmpound of the general Formula |V, wherein Z is a ‘group of the————

Formula (c), k = 1 and both synbols p are 0, i.e. with
met hyl - 3-am no-crotonate. 4. Process according to Caimi 3”"!"’”"""'”"'"“"’
i S &.8 formng the nethyl-3.-amno-crotonate of the Forful& IV im si

by reacting nethyl acetoacetate with ammonia. 5. Process according to Caim

4, which compr i ses usi ng aqueous ammoni um hydr oxi de or nethanolic
amoni a. 6. Process according to Claim2, whichcompri ses

reacting a conpound of the Fornula | LAggis hout isolation with nethyl

acet oacetate and nethyl -3- -am no-crotonate. 7. Process according to any of
Clains 2-6, which c o mp r i s e s wusing nethanol as inert solvent. 8.
Process according to any of Clains 2-7, which c o mpr i s e s carrying

out the reactjftreadth & thméegﬁtdu QtIetﬁpeerpo—r],Q,][aer(rc;)C and +120 [err]C. 9.

Process according to C al which compr i ses carrying out the
reaction at a tenperature of 5-100 [err]C. 10. Process according to claim
9, wherein the said tenperature is in the range of from25 to 80[err]C

CH3-9=CH—COOCH3 (c)

k is 1 and both symbols p are ﬁ; or Z stands for a Cl_S
straight or branched chain alkanoyloxy group or a.carbonate,
hydrocarbonate or hydroxy anion, k is 1 and both symbols

p are 1; or k is 0, one of the symbols p is 0 and the other

is 1) in an inert solvent.

2. Process according to Claim 1 , which
comprises wusing as starting material a compound of
the general Formula II, wherein R is a group of the
Formula (a) and n is 1, i.e. the 1-methoxy-1-(2’-nitro-
phenyl)-N-(Z’-nitro—phenyl)-methylene-methaneamine of the

Formula IIA.

| OCH
@—-cu =N - ?JH-@ (118

Nog NO2



*» C L M S- 31- 11. Process according to: CIain1L—mthh_conprises

using as starting material a conpound of the ge wherein R
is a group of the Formula (b) and nis 1, i.e "lm |lj
1-(2'-nitro-phenyl)-N, N -bis-(2' -nitro- phenyl) di am.pe

of the Formula II1B. [err] 12. Process according to Caimll, whichcamp
ri sesreacting 1 nole of the conpound of the general Fornula [IBwth 5
nmol es of methyl acetoacetate and 1 nole et hyl - 3-am no-crotonat e

d of th I Wwh ' f th I
(0), k15 1 and both oy RAGSEP %#%dmg?rtedo AR £olofiFR8 (o G arm 12,
whi ch ' f t hyl.- 3- t t b
Feact ng et H91°-REK o & &1 ¢ At el P16 BY R 0o bt i
, whi ch |
hi o, oo FBkhy PESLIASKPIn29URBEs TR Ui RV SEBEL dE eV Y b1

ammoni a. 15
of a compound of the general Formula IV, wherein Z is a

group of the Formula (c), k = 1 and both symbols p are O,
i.e. with methyl-3-amino-crotonate.

4. Process according to Claim 3, which
comprises forming the methyl'-}—amino-crotonate of

the Formula IV in situ by reacting methyl acetoacetate

-
with ammonia.

S. Process according to Claim 4, which
comprises using aqueous ammonium hydroxide or
methanolic ammonia. _

6. Process according to Claim 2, which.
comprises reacting a compound of the Form.'ula IIA
without isolation with methyl acetoacetate and methyl-3-
-amino-crotonate.

7. Process according to any of Claims 2-6, which

N

comprises using methanol as inert solvent.

8. Process according to any of Claims 2-7, which
comprises carrying out the reaction at a temperature
between -10 °C and +120 °C.

9. Process according to Claim 8, which
comprises carrying out the reaction at a temperature

of 5-100 °cC.

10, Process according to claim 9, wherein the said
temperature is in the range of from 25 to 80°C.



compri ses. reacting the conpound of the Formula I1B w thout
isolation wi th nethyl acetoacetate and ‘methyl -3- -amni no-cr
111121121121211211212111111 32. 16. Process according to anyTﬂmmm"mlmmuuﬂ
15, - ch conprises carrying out the reactioon in a | ower jal i*phati k a* cohol*.
17. Process according to claim'l6, wherein the al cohol is nethanol or

| so-propanol . 18. Process accordlng to any of dains 11-17, which conprises
carrying out the reactlon at "a tenperaBlre between -10[err]C and 120[err] C

19. Process accordi ng %@ée%l cco\p/gh@ tgog%[l sgs Sf:ﬁydoﬂgré{)s%ts t he

reaction at 5- 100[err rocess accor wherein the
reaction is usindiAs edazting maé-wpealataup@zmmuvﬁqu tthe mng@l Formyleni,

25-80[ err] C.yilein R is a groly Q¢eie 26FRNEI (9) LAdGhalsM ] i.e. tMiCh C O mp
i s es u3|n as starting naterial trimeric 2-njtro- -benzal di m ne of
t he Fornul a ]|-| é -rgltrorg}eln}rlf I-bls-(2'-nltro-phenyl)—methylene-methane-

diamine of the Formula IIB.

NO 2

12. Process according to Claim 11, which
comprises reacting 1 mole of the compound of the
general Fofmula I1IB with 5 moles of methyl acetoacetéte
and 1 mole of methyl-3-amino-crotonate (compound of the
general Formula IV, wherein Z is a group_of the Formula
(c), k is 1 and both symbols p are 0).

13, Process according to Claim 12, which
comprises forming methyl-3-amino-crotonate in situ
by reacting methyl-acetoacetate with ammonia.

14, Process accofding to Claim 13 , which
comprises usi"ﬁg aquedus ammonium hydroxide or
methano;ic améﬁnia.

15  Process according to Claim 11, which

.comprises reacting the compeund of the Formula IIB
without isolation with methyl acegoacetate and methyl-3-

4

-amino-crotonate.



I .e. a conpound of the general Fornmula Il, wherein R is hydrogemr and n

I s. 3. 33. 22. Process according to Caim 21 ' ' reacting 1
nol e of the conpound of Forrmula I1C with 6 nol *u‘mmmmwll'ﬂMkacet ate.
23. Process according to Caim22, which conprisescustngs anol as iwert
solvent. 24. Process according to amg.of Cains 20-23, which conprises
reacting the conpound of the Fornmula |1 C without isolation with nethyl

acet oacetate. 25. Process according to any of Cainms 20-24, which conprises

carrying ols. t PeocessCtacoordinga tbeaperoff Wlaihet Yeets -18)| ahi ¢l @Widrises
+120[err] C <-progess_according to.Cl aim25 . whic oprpri ses carryi ng out
the reacti 8?1&3 ngq%ofi'é r’f&?g‘%‘. gﬁraoég"s'esr %1@%lﬁeﬁlhﬁ°ﬁ°g})ai m 26, wherein
Compounds. of- + Reoaue. BEeSitiind 8 QRSRVIE, WhEndln e WP CIE lntyngger, (¢

t hen R st aptidisPoprepagebup of the Fornmula (a) and (b) and if nis 3 then R

st ands for
18. Process according to any of Claims 11-17, which comprises

carrying out the reaction at a temperature between -10°C and
120°C.

19. Process according to Claim 18, which comprises carrying
out the reaction at 5-100°C.

20. A process according to Claim 19, wherein the reaction is

conducted at a temperature within the range of from 25-80°C.

21. Process according to Claim 1 , which
comprises using as starting material trimeric 2-nitro-

-benzaldimine of the Formula IIC,

3 OH=NH = CH
| | oH (11C)

0o 02 Nn LB T8

i.e. a compound of the general Formula II, wherein R is

hydrogen and n js 3.



hydrogen) 29. . . Process for the preparatlon of conpound‘“bf‘the~w—__~

general _Forml a Il (wherein R and n:are as stated in daim '
conprises A) for the preparation of a corrpound of the generﬁﬂI"H” mnm,m"l
whereimn is 1 and R'stands for a group of the Fornula (a), teactitngs
2-nitro-benzal dehyde with an anhoni um s@t of the general Fornula [err]

(wherein [err] is hydrogen or [err] alkyl) in nethanol; or B) for the
preparation ofzzt hereesEzoURESorafiing hetcyeoesal Emr Myhdch | ,combﬁrs%bn fedctidg and

R st.ands for rou e_ For b),. reacting

2-ni tro-benza dé’\‘? fe %% tHhea rF°5‘RﬁWH{ u‘Fﬁhs ‘?rt'““gu ?Ht(e 't)j’éﬁ‘eraalmqiﬁﬁnﬂfam[eélﬁﬂ
(wherein Rl i acatvagetdted above) in [err] or w th ammoni um hydroxide in

met hanol ; or C) for the preparation of the conpounds of the general Formula
I1, wherein nis 3 and R stands for hydrogen, reacting 2-nitro-benzal dehyde
wi th amoni a B&. afrocamst asobndding; to Claim 22, which comprises using methanol

as inert solvent.

24, Process according to any of Claims 20-23, which comprises
reacting the compound of the Formula IIC without isolation with

methyl acetoacetate.

25. Process according to any of Claims 20-24, which comprises
- carrying out the &reaction at a temperature between -10°C and
+120°C.

26. process according to Claim 25, which comprises carrying
out the reaction at 5-100°C.

27. Process as claimed in claim 26, wherein the reaction is
carried out at a temperature of 25 to 80°C.

28. .. Compounds of the general Formula II (wherein

nisl or 3, and if n is 1 then R stands for a group of

the Formula (a) and (b) and if n is 3 then R stands for

/ hydrogen). |

29, Process for the preparation of compounds of the

general Formula II (wherein R and n_afe as stated in Claim

2g8), which comprises

A) for the preparation of a compound of the general Formula
I1I, wherein n is 1 and R stands for a group of the
Formula (a), reacting 2-nitro-benzaldehyde with an
ammonium salt of fhe general Formuia,Rl-COGNH4 (wherein
Ry is hydrogen or C,_, alkyl) in methanol; or

B) for the preparation of the compounds of the general

Formula II, wherein n is 1 and R stands for the group



and, if desired, isolating the conpound of the gene#al -Formul.a_l | thus
obt ai ned fromthe reaction m xture. 30. ss_of naki ng

Ni-f edi pi ne substantially as herein- before desiﬂ[’ﬁﬂ@"“'ﬂ mm of Exanpl es
1to 6. 31. Ni f edi pi ne prepared by a pro n any owg of

clrainms 1 to 27 or 30.. 32. A process as clained in cl’aim 29 which is
substantially as herei nbefore describegdin Exanple 1, 4 or 6.

of the Formula (b), reacting 2-nitro-benzaldehyde’ with
an ammonium salt of the general Formula Rl-COONHa‘

(wherein R1 is as stated above) in isopropsndl or with
ammonium hydroxide in methanol;

or
C) for the preparation of the compounds of the general

Formula II, wherein n is 3 and R stands for hydrogen,

reacting 2-nitro-benzaldehyde with ammonia in an inert
solvent;
and, if desired, isolating the compound of the general
Formula II thus obtained from the reaction mixture.
30. © . A prbcess of making Nifedipine substantially as herein-
before described in any one of Examples 1 to 6.
31. Nifedipine prepared by a process as claimed in any one
of claims 1 to 27 or 30.
32, A process as claimed in claim 239 which is substantially

as hereinbefore described in Example 1, 4 or 6.




