The pfesent invention relates to new acyl derivatives of

1, 4»3, 6-di anhydrohexites ‘processes for their preparation and their use as
drugs, = especially for influencing the cardio- vascular system It is

known that specified 1, 4: 3, 6-di anhydiohexiteS show interesting -
phar macol ogi cal properties. So a diuretic effect has been described for_ 3i
~1,4: 3, 6-di anhydro-D-glucite - (isosorbide). e.g. Proc. Soc. exp. Biol.Md.

119, 39 (1965) as well as for 1,4:3,6-dianhydro-D-mannite (i sonmannide),

e.g. US-A- 2 143 324 1, 4:3,6-di anhydro-D-glucite -2,5-dinitrate (isosorbide
dinitrate as well as its netabolite, isosorbide-5-ritrate, are knownr

coronary vasodilators that are used therapeutically. Mreover sone acyl
derivatives of 1,4:3,6-di anhydrohexites have al ready been exam ned

‘pharmacol ogically, e.g. in DE-A-2 221 080 contai ning anong ot hers | ower

al kanoyl derivatives and benzoyl derivatives of the isosorbide nono-

nitrates and in DE-A-3 028 289 where anong others nicotinoyl-1, 4: .

3, 6-di anhydr ohexiTree presdres jarverdeisat | lekhtdairtdatewrae yWonaieciotd tniosds  cathd

di ni coti noyl -1, 4:.3, f-di anhydr.ohexi ; e recoagnl ze j < f A

on the vascul ar #s?’e%?l—n @W%‘b@? é’gﬁg T grgopé]é;és&zéen 1;‘O{rjl}?/eneéllonr?\ p?rtsep%ﬁféé:clt%@d and
to new acyl derivdteiesisd ds 436 di anteapedtied e st ot el ypnedmg  ther margdio-
| [ ERR] - 2 qg&ﬁﬂ;'cally acceptabl e salts of conpounds being
capabl e of salt forné??%ﬁ, y

erein [err] is hydrogen, a |lower acyl radical

with 2 to 5 carbdit dtorgnown pghamﬁmib%im Yot T -Granherdnohgid §%t r | shay

a 1, 4-di hydropyr Gy doing grathntalo gl Gieédties. So a diuretic effect
has been described for 1,4:3,6-dianhydro-D-glucite (isosorbide

~r e.g. Proc. Soc. exp. Biol.Med. 119, 39 (1965) as well as for
1,4:3,6-dianhydro-D-mannite (isomannide), e.g. US-A- 2 143 3¢
1,4:3,6-dianhydro-D-glucite -2,5-dinitrate (isosorbide dinitrat
as well as its metabolite, isosorbide-5-nitrate, are known
coronary vasodilators that are used therapeutically.

Moreover some acyl derivatives of 1,4:3,6-dianhydrohexites

have already been examined pharmaqologically, e.g. in

DE-Aé 221 080 containing among others lower alkahoyl
derivatives and benzoyl derivatives of the isosorbide mcno-
nitrates and in DE-A-3 028 289 where among others nicotinoyl-1,4
3,6-~dianhydrohexite ' nitrates are described. Furthermore

) mononicotinoyl and dinicotinoyl-1,4:3,6-dianhydrohexites

oo ‘were recognized. as being effective on the vascular system in
GB-A-17 027 891.
The present invention is directed to new acyl derivatives of
1,4:3,6-dianhydrohexites . of the general formula I




formuka Il [ERR] wherein X is hydrogen Oé 1, 2 or 3 of the sanme or .
.dlﬁterent substituents fromthe group al Rox al kyl, cyano, dial kyl am no, ' 37
halogen nitro or trifluoronethyl or a nethylene di oxy group, [err] is a- b
strai ght-chain-or branched, saturated or. unsaturated hydrocarbon radical

with 1 to 5 caréod ahemaaﬁutlcalihvcassapjzabtlheseﬂt&snOé‘anowountisr bepngd - by :
an oxygen atontgggégietgf by e oegt gglggdlcal i f necessary, can be '
substituted by a cyano -gjoup, [err] ferr] are the same or different and
nmean in each ca¥@eReiBwBr &Pkhydpesep, enlewsrsap¥inragiapisrwiéht 2i o 5

i ndi cated al ky|c§f@élﬁ5a’66ﬂ§ aaSerﬂdgteaEbagﬁlsaahlaalabkom oantihe 1i ke
such al kyl grougg wth o3 carb
|

0
UL R CIREATIR 3 o B TR I AP IR R
herein include forpal&iThl ar the stereoi someric basic conpounds which can
be converted into each other by epinerization, which are listed in the
followng: 1,4:3,6- dlanhydro L- |d|te i soi dide) of the follow ng structure
- 3 - NRR] wherein the OH groups each .show
exo- conflguratlon in the 2- p03|t|on Hirr—t e 5-position, or
1,4:3, 6- dlanhydro D-glu0|te (|soso : -of the follomnng structure [Eﬂﬂ

wherein _

X is hydrogen or 1, 2 or 3 of the same or different substituents
from the group alkoxy, alkyl, cyano, dialkylamino, halogen,
nitro or triflueromethyl or a methylene dioxy group, |

.R3
hydrocarbon radical w1th 1 to5s carbon atoms and, if necessanm tt

is a straight-chain or branched saturated or unsaturated

chain can be interrupted by an oxygen atom and/or the hydrocarbon

radical, if necessary, can be substituted by a cyano group,

R4 and Rsare fhe same or different and_mean-nmeach cése a'lower'

alkyl group.

Unless something different is indicated alkyl groups mean also

in groupings such as alkoxy or the like such alkyl groups with e
1 to 5 carbon atoms, preferably with 1 to 3 carbon atoms.

" The acyl derivatives of the 134:3,6—dianhydrohexites:idiscuSSed'
herein include in particular the stereoieomeric basic compounds
which can be converted into each other by ep1merlzat10n whlch
are llsted in the follow1ngt;

1,4:3,6- dianhydro-L—ldlte (1301d1de) of the follow1ng
structure



.and- wﬂose O derivatives can thus occur in tmo i.someric forns or

1, 4:3, 6 di anhydr.o- D-manni te (i somanni de) af 3he follow ng structure [EHN
showi ng. two endo- position OH groups. In t his respect the radicals [errl 30 E
and [err]- -in the general fornula | can in each case occupy both the . 5
2-position and the -posrtro&i .contrary to the glucite derivatives, a

di stinction between subst Bt ion in the 2-position and the 5:position is
“not - 4 - 34 possi®l eyqr igite and nmannite derivatives. J.A MIIs
gives a brief summary ¢n the s ereocheni stry of 1,4:3,6-dianhydro- hexites
-in Advances in Carbohyd Y istry 10, 1-53 (1955) o e
1, 4: 3, 6-diranhydrohexites repre'énuxpptrcally active nol-ecul és. The acyl

radi cal s of the general for#uld Il have a chiral centre at the G4 of the

1, 4-di hydropyridine ring. Therefore the conmpounds of the general formula I
according to the present .invention occur as diastereoisoners one pair of

di ast ereoi soners -each exi for each r [err] Q f or, _
radical [err]. BotPETHED dﬁ’h"s?‘g’r 3Ry i e cﬂ\"gdl% 08 10 %%e
uniformy confi gm@mht:mrpoaadtim airee tEh-qacsz}Jem of thi.s inventi on. :
According to the ;ror art chiral 1, 4-dihydropyridine carboxylic acid

esters are already known, e. g DE-A-2 117 571, DE-A-2 549 568, DE-A-2 650

013 and DE-A-2 935 451.4 IhesihAS S id0se qr;_%%sg}q,tld@gr @ fSapRr at ed
into optically active ani odes. Fbmever no derivatives of .

1, 4: 3, 6-di anhydr ohexi t &0 W%%ﬁqurﬁry of the cases already descri bed.

!t,,;-."\'

that shows_a Zeexo—positibn éﬁd a_5—endo-position OH'group '
and whose O-derivatives can thus occur in two isomeric forms,
or o :
1,4:3,6-dianhydro-D-mannite - (isomannide) of the
- following structure - S

OH H

- showing two endo-position OH groups.
In this'respect the-radicals R'1 and R2 in the géneral formula
I can in each case OCCupy both the 2-position and the

\ O-position.

cypntrary to the glucité - derivatives, a distinction between

|substitution in the 2-position and the S5-position is not



The iAtranol ecul ar conbi nati on of the 1,4-di hydropyridyl carbonyl radical,
which is known as pharmacophorically- acM|ue group with the also
phaﬁnacologlcally active class of 1,4:'3,6-di- anhydrohexite ,which was nagle
here for the first tinme is novel. It allows a further differentiation of :
ef fect, makes ppesshbdenéari adidgat s andt masnidet udera(vlait\iiVBSt.yJi At.eMills gives
relations, Openﬁeﬁg kil 0QahmbG! 85 %Beaﬁ@kkgékhgﬁlé%?gtﬁrs Qpbe%egkﬁnHero_.

| enrichment of t erapeut| cal possi bi specl

conpounds of thbegéﬁéﬁaF“¥6ﬂH6n&eB AﬂeC§@bﬁhwﬁrﬁﬁﬁcﬁhRmF§tﬁydﬂQgeﬁ SR §188p) .
~of conpounds accordlng to the present invention conprises_such in which: the

1, 4: 3, 6- di anhydt oftéRi edlaP§YP§8he§éFB§dePePHSSSQ§gSRtAFB%#Me?ﬁ&lve molecules.
substit ut ed Ln the agpmsrhumgaaerﬁrnthbfgéneeeutr@@huwatml[?avk angnt a1
oxygen atom bein ubst i tuied w,t sttion (0L

2- posi tion), ?g?%ﬁﬁd fegﬁf ﬁeﬁnpﬁg%hﬁ éogePlﬁV§F§P§6F9lﬂstH§Pgan@ﬁﬁ?ef°re
nmeani ng acetyl thd Zompdundsnofr ther gekneeaii fgrmuiaoIaadcArdingt to the[ present
meaning nitro a 4-cy oL _R en d

35 and X hydroggﬂvgétfgﬁ Egur Qs d1§§%§k881QXQEgQ gﬂ@ Palr o? dlastergoisoger
but anoyl and X @aeht esigtipgr it‘prrreanhngadrlead; Bndaxdhyasggéqroeapbrriadlcal R

meani ng acetyl BBéhXtﬁenaiéeterebﬁébher”ﬁ%t%eéc%H' tﬁ@dsépgratéaouﬂiformly
[err] neaning h¥dro en and 2-nitro or [err] neaning nitro and

4-fluoro or [erfPn HFﬁﬁeﬁlFPﬂpaﬁGnXSBafﬁlFhﬁo?BHﬂ?ﬁ§l°SrtPéFr}nVﬁ€5hPﬂg

t d X 3,4:neth - d X 2-nit
Rho{ge?nclass O%ngg bﬁgggoat88¥8?%8 ?égkhgﬂg ;egrﬂ h%%ﬁ Q@Wygﬁﬁgbﬁggs
such i'n which téarbosyBié- dcadhgdtehsxare alseadyp- knowhi de, gt E-Ax§geh7assm,
Qﬁ*”g substi tut 1Nét§4§e§éé beLaBee30PEE5 LAR DE%A-2! 935852 PRAbAL OBhe 2R

e oxygen atom
are also those ones that were separated into optically active -

antipodes. However, no derivatives of 1,4:3,6- d1anhydrohex1tes__f
‘are present in any .of the cases already described.

The-intrémolecular combination of the 1,4-dihydropyridylcarbonyl
radical, which is known as pharmacophorically aetive'group o
with the élso-pharmacologically active class of 1,4:3,6-di-
anhydrohexite " -,which was made here for the first time is
novel. It allows a further differentiation of effect, .

makes possible new insgsights into structure-activitity inter-
relations, opens additional fields of application and thus
represents an enrichment of the therapeutical possibilities.

lwﬁ _ : Especially preferred compounds of the general formula I are
such in which . R1 is hydrogen

A group of compounds aecordlng to the present invention
comprises such in which the 1,4:3,6-dianhydrohekitef:is iso-
" sorbide, the oxygen atom being substituted in the 2-position

(or in the 5-position) with R1 and the oxygen'atom.being

substituted with RZ

R3, R4 and R5 meaning moreover preferably methyl and R1 meaning

acetyl'and X hydrogen or R1 meaning nitro and X 3-nitro or

% R; meanlng nitro- and X 4—cyano or R1 meaning hydrogen and

in the 5-position (or in the 2-position),

' ﬁﬂen!hc;,




substrtuted with [err]:in the 5- posrtron (or in the 2- posrtron) and

conpri ses preferably such conpounds in whgcg Lerr] and [err] each are: ;
met Ayl "and [err] is furthernore niitro and X hydrogen or [err] is nitro. - 35,
-and X 3-nitro or [err] i's hydrogen %nd X 3-nitro or [err] is hydrogen aqd

X 2-nitro or [errnds Xaggdyogendo¥ R- nmbenlng hgﬁmbgenSaadexyB-andrK or R

3-nitro or [err] is ni.tro,and X I e dro err] Ltr X '
4-fluoro or [err]"ﬁémHP§r8“§ﬁ8°X%zaH§?§[é % %g EIQ %nﬁn%

- Er cyiamo or [err] hydrogea amdRX ﬁeanuhlguarco-tyrlelamdl x Genpdmndorr R \A/meenlng
err] is nitro, X, Ni L r0 [He | fy a e
nmet-hyl ; or [err]rs %t 1 ahg X b B lttrr)o%r-bﬁ he%?gnkgé rop El]()a{rrg ﬁgt?ﬁ o?
[err] each are neﬁhymeaarlnﬁem]trpsanﬂt P(o4-}21i19r‘9- 9t RO, mFéFlrngr §1étl‘ﬁylan§n3 '

~Lerr] and [err] %QQQ1§ﬁﬁo?%hQ¥h lobr[ﬁﬁrheahin@'h&QroXaha & 8l uchethgrehe-
is allyl and [err] and [erg] each are nethyl; or [err] is nitro, X1Is
3-nitro, [err] §1P§6b9Fyﬁ aRgapdng) niixg F@Frf 2eRifrre methyl; or [err]
is nitro, Xis 3-nitr err s tert.-but n err ac

methyl : or [err] oit §1oke; 5 SAmpPBIE: AREOTdiSELERo e LPS&%FHS §hvéhtion
[err] and [err]hca@mﬁeasesmehhﬁh @hdchl shepighes:, & —Bhanpydsehbxumeenusomso—' '
al so conprises pharnaceuti at i Is Is Ae ; .
conpound accordrn& gﬁlgﬁé %ﬁese sgghv n ﬂoﬁgl%% %%%EQIQU%%d #ath #%¢1n the
pharnaceuti cal | y- epestidiion céori én GheaSPpasQGQQDOcahﬁytB@c@ﬁV&Eheatom being .
di luent. The pres%ﬁ%stﬁ%ﬁQkhoﬁlEﬁlﬁﬂei %h@hgrﬁB%ﬁtEQntm%ruiﬁ ¢hel Beposition),
conpounds according to present invention onbatting cardi ggascuyl ar

di seases and ther&ﬁﬂe§°ﬂ@ﬁ1§§ﬁtP§Pfﬁﬁ@bé3r§P§9a§€WP8Pn&Fsé&s@?lpﬁn§nwaﬁs and

i ngl udi ng human bﬁlna%bBEabevme&h@QIaadba?ngstﬁee&aefmbbb aatebfenalxehydrogen
unt of a conpound_accordi.n |nv§pt .on 6

found t hat the COHﬁb&B a5 5%?d?ﬂ& %og%ﬁz%ﬁpeggn S hydrogen and X“%-nltro

or R is hydrogen and X 2-nitro or R™ is acetyl and X 2—n1tro-

or_R2 is acetyl and X 3-nitro or R2 is nitro and X 3,4-methyle

2

dioxy or R™ is nitro and X 4-fluoro or R2 is nitro and X 2-met

or'Rz is nitro and X 4-cyano or R2 is nitro and X 3-trifluoro-
methyl. * | | |

Compounds in which R2 is nltro X is 3-nitro, R3 is butyl and

R4 and R each are methyl;or R2

5

is nitro, X is 3-nitro, RS is
1sopropy1 and R4gand R~ each are methyl' or R2 is nltro, X is .
3enitro, RS is ethyl and R4ﬂand R5 each are methyl; or R2

nitro, X is 3-nitro, R> is allyl and R? and R° each are methyl

3 . 4 5

or R2 is nitro, X is 3—nitro; RY is isobutyl and R’ and R~ eac

A ' are methyl; or R° is nitro, X is 3-nitro, RS is tert.-butyl an
8% and R® each are methyl; or R® is nitro, X is 3-nitro, R° is

4 5

3-ethoxy propyl and R and R each are methyl are also preferr

The present 1nvent10n also comprlses pharmaceutlcal preparatln
'whlch contain at least one compound accordxng to the present
invention and a pharmaceutlcally ‘acceptable carrler or
a Phamgpceutically acceptable diluent. The present 1nvent10n
'_relates furthermore to the use of the compounds according to
the present invention for combatting- cardlovascular diseases
and therapies for controlllng cardiovascular diseases inmammal:
-including human’beinQS"the living being being treated with
- an effectlve amount of a compound accordlng to the present

1nvent10n




|nven£|on are obtained if A) an arylidene-[err]-ketocarboxylic acid ester

of .the. general. formla I'l" [ERR] wherein & —[err] and [err] have the :

|ndkcated nmeaning i s reacted accordihg to generally known procedureS\Mtr1 36

an ‘enani nocar boxyl <aci d- (1, 4: 3, 6-di anhydrohexite)- ester of the general

formula |V [ERR] WeWesnTpanpd] thakdther rapmaavedﬁhecpﬁa‘riéﬁse&%ﬁ&ﬁr RGESEENE)

an al dehyde of thgngepeiah EeeMybaa¥nkBRRE in which X has the indicated

meani ngi s reacted according to generally known procedures with a

[ err] - ket ocar boxyli)C atiCiagyestieneoB-kBeogerboal 1ior sid astyt. of Effg geheralnformula -

[err] and [err] have the indicated meaning and with an enam nocar boxylic:

acid-(1,4:3,6- dranhydrohexkte) eqter of the general formula IV, in which

[err] and [err] have the™ i Nyf d qg C an aldehyde of the

general fornula V, in which X %g‘ Rd neaning, iEIfeacted

according to generally known p :--dureegat%uewrenanrnocarboxylrc acid

ester of -7- 37 the general formla ERR] wherein [err] and [err]

have the indicated neaniing and with a [err]-ketocarboxylic

At d- (1,43, G-l anhy L et 9 n9°h5a 8% haSeO8hE" Thal a0 nlbhlinh ™ reacted
according to generally known procedures with an enaminocarboxy

acid-(1,4:3,6-dianhydrohexite)- -ester of the general

formula IV - R1-0
(o v
i
0-CO-CH= C R5
L . NH2
wherein R- and R™ have the indicated meaning or
B) an aldehyde of the general formula V
in which X has the indicated meaning,is reacted according
to generally known procedures with a B-ketocarboxylic
L acid ester of the general formula VI |
A : ’ _ -
: r* - co - cH, - CooR® v

4]

wherein RS and R? have the indicated meaning and with an

enaminocarboxylie acid-(l,4:3,6—dianhydrohexite)4-ester'
of the general formula IV, in'which Rl'and R5 have the -
indicated meaning or

an aldehyde of the general formula V, in which X has the_
indicated meaning, is reacted accordiqg_to generally
known procedures with an enaminocarboxylic acid ester of




‘Wherein [err] and [err].have the indicated_mganing or Dy an
arykidene-[err]-ketocarboxylic acid ester of ‘the general forrmula IIll, in
mhtch X, [err] and [err] have. the indicated meaning, is_reacted:accorging‘3?.
to general |y known procedures with a:[err]-ketocarboxylic A '
ackd- (1, 4: 3, 6- di'anhy diah e 16 Hotmidfa tf1g general formula Vi1, .in which
[err] and [err] have the indicated neaning.and wth amonia, and -an’

acyl derivative of the genergﬁ Lognd g -olggowed in this fUIlion is :
converted, if necessary, to a salf according to generally known procedures..
When carrying out the processes ANH, 0 D) the substances participating in

the reaction are each used inappro¥, nol ar anmounts. The ammoni a used.is

4

expedi ently added i nwhegeds RThendedict hewve . che Bedéichdede heant nguansomisht a

but also in water or
condi ti ons.
pr opanol

These in(ﬁ_—{Jk e prefer
and i sopr opdhel

T OGRS L ol el

genegeeforawder ¥31Idi et hyl et her, dioxane,

t et rahydr of uran, gl ycol ﬁﬁngnethyl et her and gl ycol dinethyl ether or

gl aci al .
di met hyl

acetic acid, pyridines gto- nitrile, dimethyl formam de or
sul foxi de. The reacdionjtenyeratures are variabl e yprpi de ranges

and range from20 to [err] i . It is preferable to-work at 50 to

[err],

8 - |

normal pressure,
nor mal pi
to the present

‘especially at the boiling tenpebwgg334ﬂ0i§§respectfve sol vent . -

38 The rea@tions can be carried out at

but al so at ijncreasegd pressure; usually it is worked at
pressure. Thewhegledn &1 amd Rir haveatthen ipdiciedesomeanitg &&cor di ng
i nvention are carried out in customary fashion. In sone

@§es t he reacti oR)pesd@eyd idepsrfketocgrboxyljcafachd ester of the general

formula III, in which X, R and R have the indicated meanin
is reacted according to generally known procedures with a
B-ketocarboxylic acid-(l,4:3,6-dianhydrohexitel:'ester of .

1 5

the general formula VIII, in which R~ and R have the

indicated meaning and with ammonia,

and .7 an acyl derivative of the general formula I obtained
in this fashion is converted, if necessary, to a salt accordin
to generally known procedures. '

When carrying out the processes A) to D) the substances -
participating in the reaction are each used in approx;'molar

“amounts. The ammoﬁia_Uséd.is expediently added in excess.

' The reactiors can be effected withoutiSolveht, but also in
-watér or in all organic solvents being inert under the reactio
. conditions. These include preferably aicohols such as methaﬁol

ethanol, propanol and isopropanol or ethers such as diethyl
ether, dioxane, tetrahydrofuran, glycol mbnomethyl_gther'and
glycol dimethyl ether or glacial acetic'acid, pyridine, aceto-
nitrile, dimethyl formamide or dimethyl sulfoxide.

The reaction temperatures are-variable in wide ranges and
range from 20 to 200°C in general. It is preferable to work
at 50 to 120°C, especially at the boiling temperature of

he respective solvent. ' :



the ‘conpl eted reaction. In other cases it is expedient to distil off the

sol vent under vacuum subsequently to allow the residue to crystallize and-
thep td recrystallize froman adequate sﬁlge i f necessary. The reactions

A ‘to D) are known per se. "They represent varrants the Hantz pyridine - 38

h h
e 51, 730 (1998 TR PR EA BieCRRiLE kLY Bindogmgy prossarss Bt also

Arzneim - Forschat31noﬁ§hs@ﬁ9&rpssAmgewusﬁhdﬁW 93, 1%5@o@k@@lptanermﬁlDpegssure
of the Future VI, 427 (1981). The starting products of the general fornulae
|V andVl || used T@ecms@hag:m eingd prrdfiiiced igne ofewheTgomgonBAsoaes0ogAdng to

al ready -known Orth%a'ﬁxlé%e?{tegs l?'ltﬁ%?lora@'eng:atﬁlw kRS 1|ﬁn%W%tbfhaTrbefashlon. In

literature. The new conpoun V and VIIl can be prepared accqrd- %
generaIIy knownS@W@téG@W@sthPhG@aFWé°PePFPdH€F@b§FH§$ﬂ ldze direct1y’atter .

acid-(1,4:3,6- d't?ié‘“b@fn@l@ﬁefde)t‘ea%&h%ﬁ'ﬁ ah ttbegerelsdls fiar Mgl expekliensn tbe
obt ai ned, for example, fram

rrespondi n
1,4:3,6- di anhydrd&ﬁé")ﬁlt e)°f§er 03' p"'t"%@ gé(r?&l‘lé’lm’f (?WP&IeguFﬂtﬁgRﬁf allow the
wherein [err] hagditmed rd @&iy@iallﬂaMen@ndD)theeadia aecwysitadillieee deoor anyadequat‘
means of transesterrflcatgon “”Egaﬁﬁr - ket ocar boxylic acid | ower alkyl :
esters (conpare nﬁgﬁl t'hoden der Organi schen Chem e, vol.

V74, 230 et seg. ( Jion TG Ies)fgrt ol Plet Fe thsege@eb@esteﬁ&maelants

VI are: Acetoacetlc -1S0S0 e) ester cetoacetrc-(2 I Sosor bi de) ester
Aet oacet i c i sondinei dends erpyrA@emaeamt@el% @sddheyt were partly described by

Acet oacet i c- (5- KRR RYR13- Welr, BB SHRin. Ges. 31, 738 (1898). More recent
_ _ abstrdacts are found e.g. in Arznelm -Forsch. 31, 407 (1981),
(&

&* Angew. Chem. 93, 755 (1981) and in Drugs of the Future VI, 427

(1981).

The starting products of the general formulae IV and VIIT usedl
according.to the invention are new. The other ones are alreedy
known or can be prepared according to methods known in the
1iterature.'The-new compounds IV and VIII can be prepared accord-
ing to generally known procedures. Thus the B-ketocarboxylic
acid-(1,4:3,6-dianhydrohexite)- esters of the general formula
VIII can be obtained, for example, from the corresponding
1,4:3,6-dianhydrohexite)*derivatives of the general formula IX

R -0

OH

whereln R1 has the indicated meanlng, by reaction with dlketene
'or by means of transesterlficatlon with B—ketocarboxylic a01d
lower ‘alkyl esters (compare e.g. Houben-Weyl Methoden der
Organischen Chemie, vol. VII/4, 230 et seq. - (1-968)). |

Examples for the esters of the general formula VIII are:

Acetoacetic- (5 1sosorb1de) ester




_Acetdééetrc (2- |sos0rb|de 5- nrtrate) ester .

Acet oaceti ¢- (5-i somanni de-2-ni‘trate). ester""""9 - S - S
Acetoacetrc (5-i'soi dide-2-nitrate) ester, - ' S 'f__39
Acet oacet i c- (5- JQmﬁxéﬁdg*f%j¥éﬂfﬁé@ofﬁ%&gd -nltrate) ester, . |
Acet oaceti c-( 2- |sosorb|de égtate) ester, o

Acet oacet i c- (5- i SUifefR Qﬁaﬁ? T%ﬁqgaqg&4g-2-n1trate) ester,

‘Acet oaceti c- (5- |&meti?ifhiﬁxﬂsuiﬁoﬁﬁﬁdﬁe -nitrate) ester,

Acet oaceti c-(5-i | tﬁﬁ r at

Acet oacet i c- ( 2- |§%so ﬁfT) Q&g 72‘a°etate) ester,

Acet oacet i c- ( 5- |ﬁ&ﬁﬂdaaﬁtﬂbﬁﬂaﬂnscsunaldaﬂayacetate) ester,

Acet oaceti c- ( 2- | édﬁﬁﬁﬂ e} &lve tA AR

acetic-(5- |sosorb 2 nrtra est ﬁge (aeﬁ dtd) @@er,
acetic-(2-isosor K kﬁﬂkﬂidqﬁﬂnﬁ&ﬂﬁﬁte%uﬂﬁt§105 |sosorb|de)

ester, Propionyl Aee&tdar‘ee(t%d-qmréaé&%i%@-%&b chi@t@)ylester,
aceti c- (5- |sosor%id§ 2- aceta% .ester, Propiony

acetic-(2-isosor bﬁﬁ%ﬂ§ﬂ9¥ﬂV4%§ﬁhr?ﬁt@éhannrde ester

Pr opi onyl acetlcHcytdﬁdétﬂauﬁﬂklsﬂsawbhm%-Qﬂ@ﬁb@Qﬁ@%hQ»y@s%er

acid-(1,4:3,6-di r.oh xrt ester eral_formula I'V can be
pr epar ed accordr%%gﬁgaﬁgn lfﬁﬁwﬁ dP&C§ ggQﬂpgﬁpghees ter,

[err]- ketocarbox?wpola@wd-a@Btdca(G—dsasbybudbeﬁhhexraaeﬂeeste& the genera
formua Vi1 by beagtioy ek ARG 3.0 M0e ol Q108 358 )TRAEgned as

exanpl es for the_esters™of the am nocrotoni c
acrd (5-i sosor bi 8&PPASNY, aF@ﬂﬂF-éﬁrﬁé@ﬁ@fbﬂﬂ@)a@ﬁ&e@z i sosor bi de) ester,

[err] -ani nocr ot opirgpasng 1l sRERARLAL-E8b8LrkEEY] safbRgCT ot ONiC aci d
¥@ord|de ester, [err]-am.nocrotonic acid-(5-isosorbi dé-2- nrtrate) ester,

[err] - ani nocr ot oRFEPAEPYL( 25eEdSol BragosonPirarayagstate) ester,
[ err]-ani nocr ot oRrepachgti( acesarini-deodoprbitat-6)-atetate) ester,

Propionyl acetic isomannide ester,
Propionyl acetic isoidide ester.

Also the enaminocarboxylic acid-(1,4:3,6-dianhydrohexite)-

esters of the general formula IV can be prepared according to

generally known procedures from the B-ketocarboxylic acid-

(1,4:3,6-dianhydrohexite)- esters of the general formula VIII
. by reaction with ammonia. : ' '

The following are mentloned as examples for the esters of
the general formula IV:

xﬁ;-i o B-aminocrotonic acid-(5-isosorbide) ester,

' B—aminocrotonic acid-(Z—isosdrbide) ester,
B—aminocfotonic'eeid'isomannide ester,
‘B-aminocrotonic acid isoidide ester, _

_-B¥amihocrotonic acid—(S—isosorbide-z-nitrate) ester,

" B-aminocrotonic acid—(2—isoserbide-5-nitrate)'ester,-'
B-aminocrotonic acid-(5-isomannide-2-nitrate) ester,
B-aminocrotonic acid—(S-isoidideJZ—nitrate) ester,

B-aminocrotonic acid-(5-isosorbide-2-acetate) ester,



[err].:amni nocrotonic acid-(5-isoidide-2-nitrate) ester, [err]- an1nocroton|c

acj d- (5-isosorbi de-2-acetate) “ester, =~ - Qo Jerr]- anlnocrotonlc

aC|d (2-isosorbide-5-acetate.) ester, {err]-ami nocrotonic _

aci d- (5-i somanni de- 2- acetate) ester, [err]-am nocrotonic Am
aci d- (5-i soi di.de- B-amehabebteﬁieracidﬁtk dsosorbbdtienbeacetate) ester,

aci d- ( 5- |sosorb|d - b Xt st er r 0oL 0

aci d- ( 2- |sosorb|d %H§ r§%%§ s?%ld- §r5%0§%$ﬁg§%o% Qégtate) ester,
aci.d- (5-i sosor bi d8-amhnoorohansy asiér Sfeso}dadeﬁacagetate) ester,

act d-(2-1sosorbi dg-gnpheehbBGhEE £818L(sL é&]sof‘ﬁi&@-b%ﬁ]:%%’@éfi 8stakic
aci d- (5-1 sosor bi de- trate) ester, [err am no-[err]-et acrylic

aci d- (2-i sosor bi dé= gmineeRPEPNigt ag1df berisafprbl %r?TbBP%V?t%kr?$F%r’
-aC!g'Eg'!SOSOFE!ﬁB?aﬂ§?§éro£6ﬁié aelaot521ébsebbyheagLaitstlnate) ester,
aci d- (2-isosorbi er ery err

el - (5.1 sovor bi diraRingeEobsnld; SPLECLLTT BhasY pe SR nate ) gater,

aci d- ( 2- isosorbidB-Emﬂne&BLeththacrylEcrhead+ﬁs—isos¢rb1@g+2€miyfatehcedter,
I somanni de ester, a r I C. | O

conpounds -of the %gﬁéik ELQ§%$E %érfi?g a@E&YLQ ﬁggégrﬁ %déﬂﬁénfégg) %@%br,.
which [err] has tﬁeamnuocareﬁhnbam¢ngla@dacaﬁs(ﬁyu$@g@nbi@%h ¢sFener nore be

prepared according. mlﬁaﬂeyéfhﬁﬂtaérwlé r§@§85(§£i§6§@i‘b9@e pfeék@rconpounds
of the general formula I, wherein s a lower,k ac radi cal wt

carbon atons or aﬁp?‘F‘mWBt:%F]BXS%y?CF&H}%aFChﬂu(@‘%%%S?ﬁ‘éi‘?‘?\ﬂ?t%‘f%ﬁa%én?%Ber’

according to genesathnanMQtnypcs@ﬁygﬁcwaéhda(éoﬂsés@fnﬁmﬁussawémawe) ester,

nmet hanol , et hanol etc o% b€g§f ect* g saji qgoundé € hydrolysis in -

the presence of 2Branine-8a8 Fé Ht8i ¢t b?% 2PAbTy THrFT ed out in the
‘esence of an  B-amino-B-ethyl acrylic acid isoidide ester.

The cbmpouhds of the general formula I according to the presen1
: 1 _

invention, :in which R2 has the indicated meaning and R~ is
hydrogen, can furthermore be prepared according to the variant
by transesterification of the -compounds of the general '

1 is a lower acyl radical with 2 to 5

carbon atoms or a pyridyl carbonyl radical and R2 has the
"indicated meaning according to generally known. procedures
with a lower alcohol such as methanol, ethanol, etc. or

by subjecting said compounds to a hydrolysis in' the presencé

.formula I, wherein R

of acids or bases.

'Hydrolysis is préferably carried out in the presehce of an
e ' organic solvent miscible with watef at temperatures ranging
from O to 150°C}'Alcohols such as methanol, ethanol,
prppanol, isopropanol and then dioxane, tetrahydrofuran,
glacial acetic acid, dimethyl_formamide.'dimethyl sulfoxide -
and others come into consideration as solvents. Both acids
such as sulfuric acid, hydrochloric acids and the like and
bases such as alkali hydroxides{.aikali alcoholates, ete.
‘come inté'consideratioﬁ as'hydrolysis agents.

‘The transesterification with lowef alcohols can be carried
out in the presence of alkali alcoholates such as sodium or
potassium methylate. or ethylate. or in the presence of -
basic ion exchangers such as Dowex. Here the alcohol used




orgamc sol vent miscible W|th water at’ terrperatures rangi. ng fromO to

1500C. Al cohol's such as nethanol _et hanol 1pr9panol i sopropanol and then
dlgxane t etrahydrof.uran, gIaC|aI acetic aC|d dlnethyl f ormam de. di et hyl ,
sul f oxi de and ot hers cone .into consideration as soI vents. Bot h “aci ds such 41 -

as.sul furic acid, Mﬁdcﬁﬁ%*%étceﬁcﬁq’%ﬁ%q‘ tltgerp] 2 ggb%a%% -'%gtahggr Afileint.

hydr oxi des, alkall etc.” cone ation as ol ysi.s

agents. The trans;‘z\ﬁffé aﬁﬁm D iduhdOF ﬁiecwe%aqarfo%ﬂsr i, eQnOWhﬂc'Fl r!

t'he presence of a s such as sodi_um or. potassi um net hyl at e,

or ethylate or inidHe JnweR ey lrasisiad wthe e Héh Fec2rdeth a&Q"ﬁoﬂé‘xa Ryrddyl
the al cohol used carjordyl rdcinseastald R adsrtHes ipdaicertald eahsngysetn e

I t. Vi ds of
Tower eyl ?ZdYﬁéfp""rmqr%"%‘yia%aa%&ege”%%Lwa"?y%my% ertl R9rmPa 34 10
and [err] has t haviiuh Gt ek madropec and® phesarihe indicdtad mgandmgo@egordin
of the gener al for‘é?)'” Oeré.l nown[ %rJJcekdlﬁ'ersy%rlyo%%%n%n%f{ %I’ ]orrjeggfo}llaqng

i ndi cat ed neanlng gener nown ocedures by neans
correspondi ng aci caaid Grhldu‘lcie am @mmml(dﬁa ivari ap)t e to-the two
possi bl e opposite configurations at the C-4 atom of the 1, 4-di hydropyridine
ring and the chirde ytafthedwo possihdies aRpRsdiexcoadigynpgions at the C-4

di ast er eoi soners afon Mehed W N6 @3 droy riltl ey &ﬂafgafan@”l ther lcmtr&léttyo ol
These differ in their chencal, .an 3)84[}}/ i cal_ prop n
separat ed from eacitlret rgof rﬁje‘aﬁﬁg’ ShrFetet hg: %%ﬁgrﬁegelo&\ﬁowargr %re
mentioned e.g. as ﬁﬁﬂﬁcﬁtdmg_rm’ Exds e umcrmsapedriatam orarfirobsapprtopDi.affhese
.I nﬁert sol vents, separatiqn, Ry JEANS i J %Aé%@fys&@aﬁ%&%e%ﬁ%soranﬁob‘aﬂ‘ thus
A o be separated from each other by means of known methods.
The following are mentioned e. g as separating processes
recrystallization from appropriate, inert solvents, .
separation by means of thin-layer chromatography or column
chromatography.or separation by means of high-pressure liquid

'chromatography.

When using the pair of diastereoisomers'in the preparation
variants E and F the corresponding pair of diastereoisomers -
is again obtained in each case as reaction product. If one.
proceeds from the separated, uniformly configurated
'components, uniform'components of the same configuration as
the starting product are obtained according to_E-and.F.

Both the diastereoisomer mixtures and the separated' _
“uniformly configurated components can be used as pharmaceutlca
active substances and form part of therﬂeﬂﬂﬁ: 1nventlon.

The acyl derlvatlves of the 1,4: 3 6- dlanhydrohexltes _
of the general formula I accordlng to the present 1nventlon'
and their salts possess valuable pharmacologlcal properties.
‘Due to their cardiovascular effect they can be used e.g.

as antlhyperten51ve agents, as peripheral and central

vasodllators and as coronary therapeutlc agents



chronatography or -separation:by means of high-pressure l'i quid

chr.omat ography. \Wen using the pair of diastereoisoners in the preparatlon
varj-ants E and E the correspondi ng pair of diastereoisonmers is again _
obt ai ned in each case as reaction predyet._ |f one proceeds fromthe 42
separated, uniformy configurated conponents, uni-form conponents of the

same. configuration as the starting product are obtained according to E

and. F. Both the dimd efed0izxdiRie Wa@i%e%n@afrh%es%l&ﬁ%&%@d wo aistonary

configurated- conponents ca be used a ar mac cal ' ac e subst ances
and form part of &Y r‘?t”?"(ﬁr %'Fﬁé’sé‘i’ hfé‘P?”Fa Sré’g appropriat

1,4:3,6- d|anhydroﬁé%ﬂ@@ssmbsﬂamc@@nemmlab@ﬂmuwesloacsondengstoThhefpmmﬂammlon
i nvention and theiy,.salt l.ua ical _pr rtihes
to their cardlova§£ 2{ %Fpagﬁ%&%%éﬁgéﬁ %h%t%Q% RQ % tP%e%%? Bl or@ﬂﬁy or

yper i ve

agents, as perlph@ﬁﬁﬁnaﬁ@adéabrélevas@GWBmU@cgladeassvbcumanyouﬁéwapenﬁmg-
agents. -12-  yenously or intra eritoneall Th%zczP%%@?Mb Cleh¥e diluent -
subst ances can be converfed to customary ceutical fornmu atlons Wi t

known met hods, u3|ﬁ@eaﬁﬁﬂﬁﬁﬂiéPea@épﬁp@p°§uU§F§n@B§ 9ﬁ§1§66|Wpﬁésogradminlstratl

sol vents. The fOFHHJ&hboﬂa%%nobea&d6b%ﬂ5bﬁhﬁﬂle%r@m§bﬁ”&he B@&Qeoaccordlng to
preferably orally ?Fh par ent er I ntramuscul ar | Bcutaneou

al .
intra- venously or-3h®PrEFENY & H@éPFﬁonTﬁ@nc§r5|e OPSF ELB‘l 8n€°§Pe°2h%§@ﬁets’
in.accordance mﬁthaMM®1@es|ﬂeﬁemg@e,oboadersusSyaUpsm et xhesgasguebuansolution

oral admnistrati ‘r&n'?quf) %%[s g}&%ﬁoﬁ%‘:%&‘d%ﬁg 59 teh‘inpﬁgéggh\%;ege@&ttﬂn stahadrd

be used in'the fo S, capsu ozen €s %
elixirs, aqueous Qﬁanmaeﬁéogn@aéu9eeﬁ§ﬁsﬁs 8hetwetﬁpkbetweaec6 éaﬂ§61WBtﬁUbStan

iﬁandard phar”aCOEQW GRle Q%%%Eb@ew1ihenh%th1@§tH@E@nhh6na%th%h§HQ%h§nﬁ§ture,
the solubility and the stability of the active substance and
on the de31red dosage. ‘The pharmaceutical compositions
contain the active substance according to the invention
preferably in an amount Qf about 20 to 95%; In the case of
tablets for oral administration carriers which are eommonly.
used include 1aetese, sodium citrate and salts of phosphoric
acid. Additives such as starch, lubricants sueh as magnesium
stearate, sodium léuryl sulfate and talc are customarily used
-in tablets. For oral administration in capsule form, apprepria
diluents are lactose and high—molecular polyethylene glycols.
If aqueous solutions or suspensions are required for oral
_ administration; the active substance may be combined with _
%ﬁ" ' emutsifiers and suspending agents. If desired, certain
' sweetening and/or flavouring agents can be added. For parenter
administration,'sterile solutions of the active substanee
are usually prepared and the pH value of the solutions 1s suit
adjusted and buffered. For intravenous administration the -
total concentration of the solutes is to be controlled 1n orde
to adjust the preparatlon 1sotonically.

Although the phy5101an admlnlsterlng the drug w1ll ultimately
determlne the dosage to be used, it can be proceeded from the
fact that the individual dosage of the substances according
':to the pfesent invention Wiil generally range from 0.10 to

3.0 mg/kg body weight, preferably from 0.15 to 1.0 mg/kg

J/ body welght in antl-aﬁnna pectoris and ant1—hypertens1ve _'7



and the carrier will naturally depend-on the chemical-nature, the -
solublllty and the stablllty of the active: ﬁgbstance and on the desired = )
dosage.! The pharnaceutlcal conp03|t|ons confain-the active substance. _ _43
accordi ng-to. the i'nvention preferably’in an anmount of about 20 to: 9596 I n

the case of tablets for oral administration carri-ers which are comonly

d- | ude | act , .1 | t, |
e ves Sechse s: AR TIset 23 2aLegL b, BLuBROPPIREL Fof ¥ reappe °f_
lauryl sulfate and teﬂngknaanﬂ&ﬂnmnawdt¢amksd2lmotabbubﬂingualomablets or
adm ni stration in ca u%faagnasaaeaap b@%gé@'hU%%tEs%Be ?Chgge #o¢ the treat-

hi gh-nol ecul ar pol yet ene gwyco S. ous ‘sol ut spens

are required for oramﬁﬂﬁNQf P&PWGRSlpneaaétf9€ $hespaapbyiagtihbe @@ﬁatmeat of .
with enulsifiers and %b@&o%&%nté tbf4d%§b%ﬁdescebb§E@dSP@g?52'Eﬂblets or.
i

and/ or flavouring ag%Pts can be added. For parenteral admnis

sterile solutions of & ngPPB°§&$§F&ﬁ§eSHPBIGSBSIPgmﬁPéE§F§ﬁdaﬂﬁrtﬁéypkﬁt may
val ue of the sol utiome umlshlB&EE&bﬁhnadnnSbedeaﬁdsbufEeradmlﬁﬂéter less than

i ntravenous adnlnlstr t| he t ot al ngentration of th sol utes |
controlled in order t% a%g ﬁg%ﬁpgﬁg é??SﬁePSHBSHeéﬁllye ﬁPPﬁBugﬁmfﬁﬁ can- al:
physi ci an adn1nlstermﬁgemheededglmnbthartcaaESly determ ne the dosage to be

used, it can be proceeded fromthe fact that the individual dosage of the
subst ances accor di ng The dp¥eptésenisi hkéustoater] bygsher 8pLjovingeekampies.

0.10 to 3.0 noy/ kg bO@heW&hﬁEEatEBeﬁéi@@hg ﬁb@ﬁkg é?etﬁo% QoﬂyééseBOQ?éfzo mean:
wei ght. in anti-angin ris_an nti-hy -13-

43 agents. For appli QFlBR%FﬁaﬁuﬁﬁﬁaEéPﬂg§ f%? ?heSPgéH@anilﬁ? aFag nkind of
pectoris attacks 2 teoldvenlil angushet abhetatoatso6hUbFOBRe Ao Dl Bl 08 PhedsEPEd in
%e used per day For Hqﬁotﬁﬁa&re given in brackets. As far as values are

' indicated for more than one compound in the examples,

isomers being isolated separately are concerned.

Emmple]. : o
_5 (1,4- -dihydro-2, 6-dimethyl-3 —methoxycarbonyl 4—phenyl—
5-pyr1dylcarbonyl)-1sosorb1de—2-acetate

a) Isosorbide-2-acetate-5-acetoacetate: 155 ml diketene
.. are added dropwise to 376 g isosorbide-Z—acetate and 2 m.
" triethyl amine at 80°C under stirring and the mixture is
'kept at this temperature for one hour. The formed reactic
product is recovered in oily form and is used in the nex!
A | o ~ -step without further purification. |
b) Isosorbide-2-acetate-5-(3-amino) crotonate: the crude
' product from a) is dissolved in 1 1 ethanol. A strong
ammonia flow is 1ntroduced until saturation and the -
mixture ;s_allowed to stand at room temperature fof_z hot
- following this. Then short boiling is effected'and..
'cooling'in-an ice bath. During this the'reaction preduct
rystallizes, which is isolated. by means of sucklng off
After recrystallization from ethanol 350 g,w1th the
‘melting point 123- -124°C,are obtained. N




ment .of hypertensi on and for the prophylactic treatnent of angi na pectoris
2 1o 4 capsules, coated pills, tablets or ¥ ti# 2 suppositories should be
adnt ni-stered per. day It may be quite sufficient in sone cases to _ 4& .

adm ni ster |ess th b tlégﬁ?jggg%g#a h

-can al so be exceeded |n oth%vt?eae e I nventlon |s 3%Jsteera{e ab ?“#Szg
fol | owi ng exanpl es. 1Tk$Q$ﬂﬂh%ﬁ%n?1ﬁ9Qﬁaﬁf1ﬁnGﬁ1ﬁmﬂﬂ9XuﬂPQﬁﬂﬂaiﬁ(ﬁre[hﬁaqed
means- the optical rotgiisgd a1 DHanOWWR Q‘éﬂl’?ﬁc fU}e K. S ¥pt (42

t he concentration of the solution neasured in are given in

brackets. As far as vARERINGD aiiA o g J‘n‘sorsé’ql“’ri’é’rl e %ﬁ?ﬁ?f?&ﬁt@lﬂﬁé‘ed
exanpl es, isoners bei rm-onscamembls.emf ajrlly faishiconNatie\She DEdMg ¥ +)-5-(1,4-

5-(1, 4- d|hydro 2, 6-di r | -

5-pyri dyl car bonyl ) -i sor%d}%c* - i;%t éﬁ't"gﬁ%} g’)"%y Ath%xycyarbonyl -4-phenyl1-5- pyrldyl-
| sosor bi de- 2- acet at e- carhanyddetisoso rthseH2 ~dicedtacheg aredtﬁd@@odlmpwage-mw,
376 g isosorbide- _2-acez-‘q’[,’3 & 2 4 47 I(t%t hyl; dae At 804G li%d glrerd ng :

and the mxture is kep Thi s t énperature for dneqﬁbur The
reaction product is recovered in oily fornland is used in'the next step

wi thout further purifiTg idfhemn) sogedvr Hi-deS2{do d-81EYEInes-2a fi-6gme thy 1 -3~me thox
crotonate: the crude pgdsHy 1fJ40Jasnehy1&5de§r§qldgqedﬂbo%yll )etl%edrblﬁeslzr-%tate,

ammonia flowis introduced unti | &xuratlon and-the m xture is all owed
stand at room tenper athft &IV eF e drOm FCHotl Shild AUPEE D¥h BIFENFo 9 r?é’ri°§ntra
effected and cool i ng iti-can arge reetrys tAllizg thibns firbm ree:mhlocm Meddiieig point

crystallizes, which i I t 2 ar® of _su Ing 9 9A
recrystallization froﬁlﬂlé claazril'ol ’3 ?\mth t5 égﬁelgnglp r%t fg’ e‘r)r]
are obtained.
At : Example 2 |

2- [1 4-dihydro-2,6~-dimethyl-3- (2—methoxy—ethoxycarbonvl)-4—
(3-n1trophenyl) S—pyrldylcarbonyll -1sosorb1de 5—n1trate

a) Isosorbide-5-nitrate-2-acetoacetate: 155 ml dlketene are
added dropwiée to 362'g isosorbide-5-nitrate and 2 ml tri-
ethyl amine at 80°C under stirring and the mixture is
kept at this temperature for ohe hour. The formed reaction
product is recovered in'oily form and is used in the next .
step without further purification. |

b)-Isosorbide—S-hitrate-Z-(S-amino) crotonate: The crude
product obtained from a) is reacted with ammonia in-
- accordance with example 1b). 375 g reaction product are
hd . obtained, which melts at 97. 5 98.5°C after recrystalllzatl
' from ethanol. '

" e¢) 15.1 g 3-nitro-benzaldehyde, 16.0 g acetoacetic-(2-methoxy
ethyl) ester and 27.4 g isosorbide-5-nitrate-2-(3 -amino)
crotonate are heated in 300 ml ethanol under reflux for

16 hours. The deposit obtained after cooling is sucked off
and recrystallized from ethanol. 17.6 g (+)-2- 1:1 4- dlhydr
2,6-dimethyl-3-(2-methoxy-ethoxycarbonyl )-4-(3-nitrophenyl
5—pyridylcarbony%] -isosorbide-5-nitrate are obtained,

- melting point 201°C, [35730 + 113.2 (¢ = 0.349, acetone).




- 14 < c) 40.8 g benzylidene acetoacetic'netpél ester and 54.2 ¢ , .45
i spsor bi de- 2- acet at e- 5- (3-ami no) crotonate are heated i'n 200 m ethanol ™ :
with réflux for 8 hours. The deposit (42 obtained after cooling is sucked

of f .and-recrystallized fromethanol. In this fashion the one isomer, . = - =
(+)-5-(1,4- dihydro-218-8gnmefhghe3otbenoksomebon(t)42plichyf-8ipydrdyR,6-dimethy.
car bonyl ) -i sosor bi de- 2- aget at e ~JeLi aJall —alerll; vl 48, 4 _
S 047, ethanol) i Sbar heyRoRfEeshRRyERLBbny9=at E5bhitrSbheny 1) 45-BYrily1-
-(_);55(1,4;dihydro_z;gagpﬁgyh |egsquﬁ@*9e-5-n1trate, are recovered from the mo

carbonyl - 4- phenyl - 5- py hdpkeapPonghnsi 60S8bREERLRa8E68habRd PECTHPSOHEL EHation
fromthe nother |iquors by neans of.concegt[a-.tlon ang g&cyzgzalbozatkgn _
from et hanol . Mel ti ngfp8MniSeBEOPRRPL Medtipg. pging7led®C, 2, pet hafBri.
Exanpl e 2 2- [1,4-di-hydre-9,.858i natbybnad)(2- met hoxy- et hoxycarbonyl )-4- '
(3-nitrophenyl)-5-pyridyl carbonyl] -isosorbide-5-nitrate a) - .

[ sosorbi de-5-ni trage-2-acepoacetate: 155 nl diketene are added dropw se to
362 g i sosorbide-5 and 2 nl ‘tri- ethyl am ne at 800C under-stirring
and the nixture isSkdptl,Atdihydreefperdinethybr3onethetycarhenybrAeli3-nitrophen;

reaction product i§_ 999&9&3Qr58n?l| -1868bapdaésoUgedrhfet he next step
w thout further puritfication. b) 1sOsorbide-5-nitrate-2-(3-am no) -

crotonate: The crugy predyehiablalnedrhtomsalceboa6ached: Wi the apFophdation is
accordance with exanpl e Ibé. 37 reaction grfduci arﬁ obtalnid, mh5c? :
nelts at 97.5- [err] SPFEF PeePgsgﬁl??? PESHSt F BRNLPRARG) S*3yP 8 1 §) from
3-ni tro-benzal dehyde, i46s6rhideetonttrate(@ndedibayenet hYh¢ ssbstanced 23.dsed
g |sosorbide-5-nitrat é26£§¥h§g%88)g?%g%g?akgra£ﬁ heahefle NrdQ0+ fbn et hanol

tgper reflux for 16 hoUrs:. epo arned after cooling rs sucked of f
- . b) A solution of 27.5 g isosorbide-2-nitrate-5-acetoacetate,
15.1 g 3-hitrobenzaldehyde and 11.5 g 3-aminocrotonic meth;
estef in 100 ml ethanol is heated under reflux for 20 hour:
Then it is concentrated under vacuum and the residue_is
is mixed with ether. After being_al1owed to stand for some
ti'me_, 21 g of the isomer more difficult to solve cr;y'sténizes,"
. which is purified by means of recrystallizatibn5fr6m metha:
_ (+)-5-[:1,4-dihydro-2,6-dimethyl-3-methoxycarbony1—4—(3--
nitrophenyl)—5-pyridylcarbony;].isosorbide—24nitrate is__‘
obtained, melting point 182.5°C (decompoSition);
[%x] 29+ 33.9 (c =0.087, ethanol).

_ The_etheriai mother liquor is concentrated and the residue

e . is purified by means'of'rgcrystallizatibn from toluene.

' The other isomer, (-)-5- [ 1,4-dihydro-2,6-dimethyl-3-
methoxycarbonyl—4—(3-nitropheny1)-5-pyridy1carbony{]'—iso—
lsofbide—2-nitrate is obtained, melting point 160°C,'_  '

[o] 2° - 51.4 (c = 0.292, ethanol). S

Example 4 o _ _ : :
Q% 5-[ 1,4-~dihydro-2,6-dimethyl-3-methoxycarbonyl-4-(4-cyanophen
"'—pyridylcarbonylj -isosorbide-2-nitrate ' ‘

~lientlicy

'.'_j

%
¢
H

&

N



and recrystalllzed fromethanol. 17.6 g (+) 2-[1, 4-di hydro- - -

2, 6- di met hyl - 3- ( 2- net hoxy- et hoxycar bony=) 18- (3- ni t r ophenyl ) - o 45
5<pyridylcarbonyl] -i'sosorbide-5-nitrate are obt ai ned, nelting p0|nt ferr],

Terr] + 113.2 (¢ = 0.349, acetone), 45

11.5g of the ot heB & B GRmonie, pre. P?tfqﬂPﬁfgr&n§°636ﬁﬁ%Pﬁ99n of 27.5°g lsos°rbl¢
3- (2- net hoxy- eth0Ry@amb@nﬁLbuéc@&dmcbmanhemykamﬁenymodyh-10®rman¢whanol Then

" -i sosor bi de- 5- n|tr

recquered fromithe [ rr f
concentration and %&5r?§ T zéﬁ'gﬁxﬁroﬁFﬁ%b%Fo%a 64 %&%@gbg%2§%§%% %2r]
[err] + 26.1 (cace&o&ﬁ&tlacmeaheﬂ eStanpladihgated under reflux for 20 hours,

[ 1, 4-di hydro-2, 6-di pathyl: %h?ﬁ%&a%Q9%§;p%s@%dn%%&%ﬁﬁﬁnihk solution at the

5-pyridy|carbony| -1 sosor e-2-nit
| sosor bi de-2-nitr éanaGSbo§@@F&PéPatﬂﬁ@ dEegftacited padcihe gsdgdue n

anal ogous fashlonlhoagéégaba inakoﬁh@%bv%Qa@&bb&Eazr%whbabe and ,dijketpee course
The substance is used_ as OIJ& crude praqduct for theg&grther react.i

n.
sol ution of 27.5 §% ¥BdGPorgysEatilizatdon. Sed60d0et opg jsgmer is o%%ained |
3-ni trobenzal dehyds @mednsloF gedrgmitaddization Meichylethshel,i meldAng point

et hanol is_heatedgggq§r(ggré%ﬁp%gglé%REOZ?%élThmh dla g z%nce tb@ edaggq%

vacuum and the re DAf 'er’ “Bei g al 'to stan
for some tine, 21 g of the isonmer nore difficult to solve crystalllzes,

Whi ch is purifiedExampdens of recrystalllzatlon from nethane (+)-5-

[ 1, 4-'di hydr o- 2, 6- di net hyl - 3- met hoxycar bon

ni t rophenyl ) - 5- pyﬁr&}hGaﬂBbNFFP“?s§S§ﬂ@P&£y ‘ﬁrﬁﬁéP@xN§a€BP§Vﬁ€& pﬁﬁpyﬂﬁé'

poi nt 182.50C (depg#Ragitb@Bbnyl9r ikokodBide(C = 0. 087, ethanol). The .
et.herial nother Ii1quor is concentrated and the residue :

&“_. o 20 g (+)-5-(1,4-dihydro-2,6-dimethyl- 3—methoxycarbonyl-4—

' phenyl-S-pyrldylcarbonyl)—1sosorb1de—2-acetate with a melt-
ing point of 189-190°C (example 1) are suspended in 100 ml |
methanol and mixed with 1 ml 35% methanolic sodium methylate

" solution. A clear solution is formed under stirring at room
temperature from which a deposit is precipitated after some
time. This deposit is sucked off and recrystallized from -
ethanol. 14 g (+)-5-(1,4-dihydro-2, 6-d1methyl-3—methoxycarbony
'4—phenyl S5-pyridylcarbonyl) isosorbide are obtained,. meltlng ‘
point 193°C, [oc,] 20 , 44.2 (c = 1.209, ethanol).

When using fhe laevorotatory isomer, (-)-5-(1,4-dihydro-2,6-
dimethyl-3-methoxycarbonyl-4-phenyl-5-pyridylcarbonyl)
s | isosorbide with a melting point of 183-184°C (example 1), the
' corresponding isomer, (Q)-S-(l,4-dihydro-2,6—dimethyl-3e
methoxycarbonyl- 4—phenY1 5-pyridylcarbonyl isosorbide is
obtalned in analogous fashion, which crystalllzes with 0.25
_mol: water. Melting point 120-121°C, [0<7 20 _ g7.5 |




is purified by neans. of recrystallizatlon fron1to|uene The ot her isomer,

(-)s5- | 4-di hydro-2, 6-di met hyl - - 17 - s S 4
_nethoxycarbonyl 4- (13- nltrophenyl) 5 pyrldylcarbonyl] -|sof Lo
sorbide-2-nitrate is obtained, neltlng p0|nt [err] [err] - 51.4 (c =

0.292, ethanol) . EEs@ppeebs 5- .
[1, 4- dlhydro 2, 6- diyret hyl - 3- net hox carbonxl-4§(4 cyano
1T

- heny, . L e
-pyrldylcarbonyIF i $o80ABhyare-gyPraimethylg-met oxygarggnyl 4-(3-nitro-

; 46 3 g ammoni a abﬁeh?lb09“99@1ﬂ9l@a@b5ﬁ&mﬁyOmseéoﬂﬁlﬁeg Isosorblde

. 2-nitrate-5-acetoacetate (exagple 3 a) in 100 mM ethanol.” Then this mxture

-~ is mxed with 2259ogg(4~0yan enaybiHgaep-2a6etidmethyt- Bemhyhosycerbanml -4~

heat ed under refl houn I h
Tt oo Ui on bt KHansShoRReRS)25-RuhRAN) SENBBLY1  2¥oREHDIqBop SRl OGN -
absorbed in toluéaabspherlaﬂ andaOkﬁ gfs@dipmuhyﬂnexeéargéeoﬁiﬁﬁpbﬁed in 20 ml
crystal lization gatg bRy %ﬂ @grkéan?Br'§oﬂgt?%ﬁ@daEYrHBﬂnﬁeﬂﬁerature. The

recrystalllzatlon rom et In ol nt - eco sitio
72.1 (c = 0.985, fg@@g§n§?p9§éﬁpﬁ§ guckgdpoff and recrystaT?gzed g 9 L E ; 5~

Fsggofb?hgyggo 2, Q'ﬁﬁhﬁhbd§bﬁétBQ&!ﬁéth9m¥b-ﬁemheﬁyba5boﬁylLdyKBanbbnybhenyl)

_ d|h yl hox
phenyl - 5- pyrldyléaP56ﬁ§V}°?§P§ 63&&52586 QF aﬁﬁtﬁgga ¥§arPﬁ§y%8ﬁﬁ a8t
189-[err] (exanplgsthlaieesuspehdedmon memhaho&eahanbasaadmaizedgmpohnm qf

35% et hanol i'c ngéng;gth%H%t%°§ WH%&#?AZA clegk golut Lonyi §750r gedaHpds!

stirring at room uré-from Ddep05|t s precipitatéd after

sone tine. This %%Pgﬁ't aﬁeSE%FﬁgoﬂfE @ngoE@%EﬁéhahhgzQQOEEQ”&QtBBBthea4fgom

(*)-5-(1, 4- d|hydr oxycar {
o (+)-5-L1,4~- dlhydro— dlmethy 3-methoxycarbonyl-4—(3-n1tro-
phenyl)- 5—pyridy1carbony1] 1sosorb1de 2-acetate (example 12),
- melting point 155°C, [oe7 29 + s3.64 (c = o, 811, ethanol).

' Example 7

5- [?1 4-dihydro-2,6- dlmethyl 3—methoxycarbonyl —-4 - (2—n1tro— '
phenyl)- 5—pyr1dy1carbony£] -1sosorb1de-2-butyrate '

10 g (+)-5- [ 1,4-dihydro-2,6-dimethyl- 3-me thoxycarbonyl-4-
(2-n1trophenyl) 5—pyr1dylcarbonyl] isosorblde (example 24)
are stirred with 10 g butyric anhydride and 0.1 g 4-dimethyl-
aminopyridine at 60°C for 30 minutes. When' dllutlng the’ |
reaction mixture with 100 ml ether a crystalline pre01p1tate '
Xwﬁ ' '_ is obtained which is- sqcked off and recrystallized from '

ethanol. Yield: 9.8 g, melting point 161-163°C,

LO\Y 20 + 182.06 (¢ = 1.125, acetone) '

‘When using the laevorotatory isomer (example 24) the
corresponding isomer is obtalned Melting point 153~ 156°C
(from toluene/ether) L@ / - 195.53 (¢ = 1. 097 acetone).

The following compounds are obtained accérding to one of
the methods indicated in examples 1 to 7.




4- phenyl - 5- pyri dyl carbonyl) isosorbide are obtained, nmelting point [err],
[err] +44.2 (¢ = 1.209, ethanol). Yhe8 dsing the | aevorotatory i soner,. -
(-)#5-(1, 4- di hydro- 2, 6- - o | 48

di net hyl - 3- nethoxycarbon | - 4- phenyl 5- pyri-dyl carbonyl) iSOSorbide with a
mel ti ng poi nt ofE (exanpl e 1), the correspondi ng isoner, - :
(-)-5-(1, 4-di hydro 6 di, e |
net hoxycar bonyl - gﬁﬁnde5h$9¥?ﬁ§ @é?b%ﬁ??yi3%3%?BP6§Y?§P%%%%}néU(?nnltroPhenYla
anal ogous fashidmppyWH@ylcabeﬁyl zepsybbhRba@S2opi traeéer . Mel ting p0|nt

120- [err], [err - 67.5 (c =71.015, ethanol). . 17-

4E Exia;rpl e 6 5d I Ilsmismuxdeez-@aﬂtmtm G3rahivex y corbbstydtel - {S- dibtﬁhed from
pheny 5-pyri y C SQr
[1, 4-di hydr o- 2, afé?%?%b%ég ?H@&gﬁ%r ?é%%ogbetate (example 3), melting

(3- nltrophenyl) 5 ®ei Ikbﬁﬁ@n&fﬁbmlsth@m@lhe 2-acetate (exanple 12) and

0.5 g sodi um hydroxi de are dissolved in 20 m nethanol and stirred for sone
time at roon1teﬁ&aﬂﬁlﬁ%ﬁg1?@9¢Ew3&ir%k§ﬁ%|(d¢@9@RRﬁ@%ﬂQﬁ} Gfieom acetonltrlle),
recrystallized. 3.9[g {-3%5 195.8 (¢ = 0.036, ethanol)

1, 4-di hydro- 2, 6-di hyl*= 3- nethoxyarbonyl 4- ( 3- nltrophenyl)

5-pyri dyl car bonyl ] Mablsmg)lmlm €7 9k8 B M ef rom easeiis L €) y Jt ol I%S- Vﬁééq 0

1 nol methanol and Q? t|n 0| of 1630C in this form Yer ]

37.6 (c = 1.077, ‘%ano fashion the correspondlng | somer is

obt ai ned fron1(+)-5- [ _ o

1, 4-di hydro- 2, 6-Eftamnle/2 3- net hoxycar bonyl - 4- (3-ni tro-

phenyl ) - 5- pyrldylc bonyl ] isosorbide-2-acetate (exanple 12), neltlng p0|nt
(Lerr], [err] + (- Ay Ao 2 «-tlims thy I3mms thoxygarbony 1 - -4-(2-nitrophenyl)
N 4-d hydro-2, @@m@wc&mﬂ VoAt (2ol dheke

phenyl) - pyrldylcarbonyl] -1 sosOr bi de- 2-butyrate .

Melting point 207°C (decomposition) (from acetonltrlle),

[ ] 2° - 168.2 (c = 0.217, ethanol). o
Melting point 186-187°C (from ethanol), [& 73 + 162.6
(c = 0.376, ethanol)

Example 10 :
5—(1,4-dihydro-2,6—dimethylPs—methoxycarbqny1—4-phenyl—5- f
- pYridylcarbonyl)—isbsorbide-z-nitrate _ h

Meltlng point 188-189°C (decompos1tlon) (from ethanol),
[A] 20 4 11.7 (c = 0.256, ethanol). |

:Example 11

&

2-(1,4-dihydro-2,6-dimethyl-3-methoxycarbonyl-4-phenyl-5—
- pyridylcarbonyl)-isosorbide- -5-nitrate '

- Melting point 147- 148°C (from toluene), Z?{] 20 + 115.1
(c = 0.364, ethanol). -
. 20
Melting point 146°C (from toluene), =/ 2% . 66.96
(¢ = 1.064, ethanol).

Example 12

5 [?1 4-dihydro-2,6- d1methy1 3-methoxycarbonyl-4- (3-n1trophenyl)
5-pyr1dylcarbony;] -1sosorb1de 2—acetate '

~



10 g (+) 5- [1,4-di hydro-2, 6- drnethyl 3-nethgxycar bonyl - 4-

(2- nrtrophenyl) 5- pyrrdylcarbonyl? i sosorbi de. (exanpl e 24) are stirred with .
10 g batyric anhydride and 0.1 g 4- di-net hyl - antnopyrldine'at 600C for 30 4
m nutes. When diluting the reaction mixture wth 100 E;ngocrystallrne
precrpltate i's obMalhe@gmh¢€ht|§1§u%k%ﬂcoffrgmder%%¢?%}alI front .

ethanol . Yield: 98 g, Onyhgrngtﬁgh81)16l [err] [err] -+ 182.06 (c. =
1.125; acetone) V&

en -usi ng Iaevorotﬂ isone 4%1éhe
cor r espondi ng |soﬂé¥t}§80B?§Pﬁe8 -REP ¢ Fhisg {%ﬁrm (Frb
tol uene/ether), (fesrd.96495¢bRah61¥. 1. 097 acetone) The foll ow ng
conpounds are obt ai ned according to one of the met hods indicated in

exanples 1 to 7. _ 8 - 48 Exanple 8 i
s- [1, 4-di hydro- 2—%253i5t59+-3 nethoxycarbonyl 4-( 2- nrtrophenyl) o :

5-pyridyl-car bonyl 0 kT _a- b 1-4-(2-nitro hen :
| sosor bi de- 2- nrtr%tJTE ?3&Ph 8r§ ii%tg%g?gg L ob?%f%% ??%nony (2-ni P y.

i sosor bi de- 2- ni t r a+pyBidybeanbeny: feaaﬁﬁrblé9 2n%¢?$%53p0|nt 1180C (frontﬁ'
ethanol ).  b) Melting point 217- [err] (deconp osrtron Q@nrtr

[err] ~+ 195.8 (cMegblﬂSGPoéﬂﬁaﬁg?fc remna°®5?ﬁttv % QE%?Em é $ﬁ
acetonitrile), [efg]= -02§§30 bLeetoRe?d, ethanol). Exanple 9 2- - -
[ 1, 4-di hydro-2, 6-di net h t y 4- ni t rophen 20 . '

5-pyri dyl car bony] ™ et&b@éra?aa Q§§T§§§98Nl¥f?ﬂ eﬁ%?ﬂ?92070 eBonpo%rtlon)
(fromacetonitril ¢, =[0(8%2,-adb8odefc = .0.217, ethanol). Mel ti ng poi nt :
186- [err]  (fromethanol), [err]. + 162.6_ B : _

- Example 14

S | : - [i 4- d1hydro—2 6- dlmethyl 3-methoxycarbonyl—4 (3—n1trophenyi
| 5—pyr1dylcarbony{]-—1sosorb1de-5-n1trate o

Isomer mixture: melting point 204°C (decomp051t10n) (from
‘ethanol), [a(] 20 | 74.0 (¢ = 1.051, acetone).

' -Example 15

2—[;1 4—d1hydro-2 6-dimethyl- 3-methoxycarbonyl 4-(3-nitro-
phenyl)- 5-pyr1dylcarbonyt] isosorbide

a) Isosorbide-2- (3~ amlno) crotonate me;ting point 140°C

(from ethanol). S . o
DR b) Melting point 215°C (from ethanol), b&] + 83.25
> : _ (e = 1. 003, acetone) :

Example 16

- 2= [:1 4 dihydro—z 6-dimethyl-3— butoxycarbonyl 4-(3-n1tro-'
phenyl) S—pyridylcarbonyl .—1sosorb1de -5-nitrate

Melting point 193-194°C (from ethanol), E(] +_ 104.8
(c = 0. 501, acetone). .
Melting point 170-171°C (from methanol), Ek _;+ 34.6 .
(¢ = O. 224, acetone). - o




(c =.0.376, ethanol) Exanpl e 10

5- (4, 4-di hydr o- 2, 6- di met hyl - 3- nethoxycarbony+ 20phenyl - _ 50
perdyPcarbonyI)-lsosorblde 2-nitrate Melting p0|nt 188 [err] : _ ST
(deconposition) (fromethanol), [err] + 11.7 (¢ = 0. 256, ethanol); Exanpl e

11 2-(1, 4- di hydr oggadip flb Ny hyl - 3- net hoxycar bonyl - 4- phenyl - '

pyri dyl carbonyl ) - -5-nitrate Melting point 147- [err] (from~ _
to: ueneg [err] a“jlﬁ 4-§thydPo384%6- eihmedhyl- %iébﬁgop@xyéaﬁd&ﬁ)ﬁl-(d#()mnltro-
t ol uene),

3 nyaro- 2, 6Ié¢%%mr SoxELheRsRtrRKL] 2l SaShto BT ErO T Pdee T
. ri carpon S 1 n
P71 (Trom ot hanbPgneRes '95?@9?2 %%féﬂi Bosis TapriAte "tBBbboePifen) serom

r] (frontether;SQprOPeno}) £c11905966, -e@héﬁﬁt)acgﬁeme)e 13 5-
4-di hydr o- 2; 6- di net hyl - 3- nethoxycarbonyl 4- (2-ni trophenyl)

pyr|dylcarbonylixamﬁpéoiglde 2- acetate Mel ting point 2120C (from
cetonitrile) F248.74 (c =.0.658, acetone). Melting point 205-
r

err] (from et hangl)/, &Eaiﬂaydré-‘Si @-tﬁfmetﬂy952q-eﬁﬁsi:?63}boﬂf¥m(ESMiﬁrophenyl
, 4- d|hydro 2, 6- d| h thoxxﬂargongl- 83 Ql h nyI)
-pyr arbony sogorbi

Isomer mixture: melting point 161°C (from ethanol),
[;g] go-+ 60.5 (c = 0.991, acetone). '

e
e
1,

5
[
[
[
5-
a
[

Example 19

g“d ' : 2- [i;4-dihydro—2,6-dimethyl-3—a11yloxycarbonY1—44(3-nitro;
| phenyi)és—pyridylcarbonyl ~-isosorbide-5-nitrate

Isomer mixture: melting point 144°C (from ethanol), [ai SO

'+ 70.8 (¢ =.1.024, acetone).

- Example 20

2- [i 4-dihydro-2,6-dimethyl-3-isobutoxycarbonyl- 4—(3-n1tro—”
phenyl)- 5-pyr1dylcarbony1:l-1sosorbide 5-nitrate

- Isomer mixture: melting-point 173°C (decomposition) (from
ethanol), [.J2° + 62.0 (¢ =1.016, acetone).

,”i : Example 21

2-!:1 4~ dihydro—2 6 d1methyl -3-(tert. —butoxycarbonyl) 4~
- (3~ n1trophen3&) 5—pyr1dylcarbonyi] -isosorbide-5-nitrate

Meltlng p01nt 192°C (decompos1t10n) (from methanol)
[« + 24.6 (c = 1.035, acetone).

Crystalllzed.with 0.25 mol water: melting point 122-123°C
- (from isopropanol), [}{730 + 110.2 (¢ = 0.935, acetone).




5- pyrldylcarbonyl] -isosorbide-5-nitrate lsomer mxture: melting poi nt.. .
2040C (decanposi tion) (fron1ethano|) : _[QurL + 74. 0 (c = 1. 051, ' -54'
acetond). Exanple 15 2- . _ o '
[ 1, 4- di hydr o- 2, 6- di nethyl - 3- nethoxycarbonyl 4- (3- nltro- o o
phenyl-) - 5- pyr-ldﬁ car gonyéa'! i sosorbide a) Isosorbi de-2-(3-anino) crotonate
Felting_poggtzé ethanol) b) N@Itlng point 2150C (from et hanol),
err + I

1, 4- di hydro- 2, 6- mlziﬁlfgg§%nnox Carbonyl ~4- gﬂ%fﬁdkycarbonyl -4-(2-nitrophenyl)
phenyl )-- 5-pyri dﬁmm&nﬂqam rmsa@%‘mqer ate Melting point 193- [err]
(fromethanol), [err] + 104.8 0. 501, acetone) OQ?290|nt 7 -
[err] (from net %ng[RQMﬂt u?ﬁﬂgriﬂf°22$ neg- %§§ anple
1E 2- I§154 dlhé ¢932€60qh|gaéﬁ5né;|sopropoxycarbonyl 4-(3-nitro- '
pheny pyri car bo sosorbide-5-nitrate |s m_xt.ur.e: I
poi nt 183- [err]yC 2 “@?‘ modp MEFE TG T q[éﬂg] pRifty IJEE 197“% (from
0. 544, acetone)eﬂﬁ@nﬁﬁkz 228. 6 (¢ = 1.111, ethanol). '
1, 4- dlhydro 2, 6-di et hyl - ﬁoxycarbonyl 4- ( 3- nltrophenyl) : s
5-pyridyl car bon\E:éIamp]ss:)Qﬂ b| de-5-nitrate Isomer m xture:. nelti ng p0| nt
1610C (fron1ethano|_ [err] + 60 5 (¢ = 0.991, .acetone). Exanple

_ fﬁ 4-dihydro-2,6-dimethyl- 3—methoxycarbony1 -4 (2-n1trophenyl)

5-pyr1dylcarbony;] -isosorbide-5-acetate

a) Isosorbide-S5-acetate-2- (3 amlno) crotonate The preoaration.

o 'is effected from isosorbide-S5-acetate via the oiiy isosorbide
e : ' 5-acetate-2-acetoacetate as described in example 1. The- '

substance represents a v1scmx501l which is used in this form

for the further reactlon.

b) Melting p01nt 198-200°C (from ethanol) ZG£7'20 + 304.2
(¢ = 1.005, acetone).
Melting point 146-149°C (from ethanol), [;g - 168.7
(¢ = 0.990, ethanol). o

Example 24

5~ [ﬁ 4-dihydro-2,6- dlmethyl 3-methoxycarbonyl 4—(2—n1tro-_
phenyl)- 5-pyr1dylcarbonyl7 1sosorb1de

o a) Isosorb1de—5 (3 amino) crotonate: meltlng p01nt 138°C
P _ - (from ethanol)

b) meltlng point 235°C (from acetonltrlle), Zrﬂ£7 20 + 209 9
(¢ = 1.017, acetone)
melting point 188 - 189°C (from ethano]), EO:I - 228.1
(1 083. acetone) .- : |

Example 25

2= [1 4-dihydro-2, 6 dlmethyl -3-methoxycarbonyl- 4-(3—n1trophenylj
.5—pyr1dylcarbony17 —1sosorb1de 5- acetate




2- [ 1;4-di hydro- 2, 6-di net hyl - 3-al | yl oxycar bonyl -4-(3-nitro-

phenyl ) - 5-pyridyl carbonyl 3 -isosorbide-22itrate |somer m xture: nelting'gz_
poi At 1440C (fromethanol), [err] + 70.8 (¢ = 1.024, acetone). Exanple .20~
2- [1, 4-dihydro-2,6-dinet hyl - 3-i sobut oxycar bonyl - 4- (3-ni tro- -

phenyl ) - 5-pyri dyl car bon%e]ltliflgomimtdé-%—-mwgé firoando lered edhemdlst i ng

poi nt 1730C (deconpOsitiofx}é7la9ﬂ4eq@@ngjxc e . bes,+ eRRaB0fG .=~ 1. 016,
acetone). Exanple 21 2- &%/ D . N

1, 4- di hydr o- 2, 6- di net hyl - 3- (tert__- but oxycar bonyl ) - 4- _ _ '
(3-nitrophenyl)-5-pyri dy -isosorbide-5-nitrate Melting point
Crystal |1 zed wi th 0. 25 Aol Liaderiryareag odiie ttyd-Srapenofy pappony 4L (3,4-
i sopropanol ), [err] + lh@thyleneddoxypheaydt)edepyridyl2irbonyl{ -isosorbide-5-
51 Exanple 22 2- s -
[1,4-dihydro-2;6-dineth?ﬁﬁg?#gthoxycarbonyl-4-(2-nitropheny| - _
5-pyridyl carbenyl] isopenkijdg NBlihitng saeicnt rls tb%ehegf,r%zﬁ' Phangb). 6
[err] + 290.0 (c = 1.00 ,acetone%. Crystallized with 0.2 H Rat er:

mel ting point 172- [err}S(FrdnPédhaRRFone) [err] - 228.6 (c = 1.111,
et hanol ). Exanpl e 23 2- Melting point 154-156°C (from ethanol/ether),
g1,4-qghrdr052,6[?ingthyk;g;ggoggxxgggfggy%-é-gg-nggggggggyl)-

- pyridyl car bony -1 sos - 5-ac “a T * _ :

| sosor bi de-5-acetate-2-(3-am no) crotonate: The preparation is effected

from i sosorbi de- 5- acet aExawpdet B&€ oily i sosorbide- 5-acetate-2-acetoacetate
as described in exanple 1. fThe - :
.‘} _ _ _ P 5- [1,4-dihydro-2,6—dimethyl-3-methoxycarbonyl—4-(4—'
&f\ fluorophenyl)—S-pyridylcarbonyl7’—isosorbide42—nitrate

Melting point 167°C (from ethanol), [og/go + 30.7
(c = 0.936, ethanol). |

Example 28

2- [ﬁ,4-dihydro-2,6-dimethles-methoxycarbonyl-4—(4_fhxﬁt
phenyl)-S—pyridylcarbonyl] ~isosorbide-5-nitrate

Crystallized with 1 mol ethanol: melting point 108-110°C‘
(from ethanol), [94;750 + 114.6 (c = 1.065, acetone).

Example 29

2- [i,4—dihydro-2,6—d;methyl;S—methoxycafbonyl—4—(2—
_ methoxyphenyl)—5—pyridylcarbony17 -isosorbide-5-nitrate

Melting point 169°C (from ethanol), [ /20 . 136.7
(c = 1.035, acetone). ' _ :

Example 30

2- [;,4-dihydro—2;6—dimethyl-3-methoxycarbonyl-4—(4-
cyanophenyl)—5-pyridy1carbony17 isosorbide-s—nit:ate

' Melting point 140°C (decomposition) (from methanol),
[o¢] 2° + 134.4 (c = 1.019, acetone). .
Melting point 110°C (from methanol), [x720 4 22.1
(c = 0.997, acetone). ' '




sUb§Léﬁqeﬂrepresents a viscous. oil which is.used in this formfor the - -
further reaction. b) Melting point. 1.98- [Er%q Tfron1ethano|) [err] + 304. 2
(c & 1005, aeetone). Melting point 146- [err] (fronrethanol) [err] -

168.7 (¢ = 0.99 Exanpl e 24 5-

[ 1, 4-di hydr o- 2, gg&ﬂﬁ;&é§£3 nethoxycarbonyl 4-(2-nitro-.

phenyl ) - 5- pyri-dy. o) r C t _
pheny|) o PY A S T DOy a020f 8 46 PSP @@é%?@[[f‘f’)“ (8 Wfﬁm :
acetonitrile), [r@rr}ylphemob)-ﬁ-(pymdyma?rbm rre:)somcutbarrge-@-mﬂtrl%‘&

[err] (from ethanol), err] - 228.1:(1.083, acetone) anple 25 2-

[ 1, 4- di hydr o- 2, 6LoRMRE X"Bﬂrﬁe’c Hesdlend sinty- J(Zal-rﬂ%%;‘ph@mﬂ) methanol),

5- pyri dyl carbonylggc af bygley SrAcetpidss, adXon
. 52 Melting point 1! B340C (fronrtoluene/ether) D + 108.5 (c = 0.968,

et hanol ). Ex.arrplé 26 2 4% , 4- di hydr o- 2, 6- di net hyl - 3- met hoxycar bony! - 4-(3,4¥

nmet hyl enedi oxyp rldylcarbonyl] -i1sosorbi de-5- nitrate Melting

point [err] (fr uen 4 Qﬁé: gﬁq;qgﬁ} t _
poi nt 154- [er r[gn o’rﬁfe %Iyn 'ﬁ gther(i)%"étq?‘ll 83 % ac onel\@ é&xﬁ%lluoro
27 methylphenyl) 5—pyr1dylcarbonyl -1sosorb1de— -nitrate '

Melting point 178-179°C (from methanol) [0(7 20, 56.0
(c = 1. OO acetone).

Example 33

U 2- [ 1,4-dihydro-2,6-dimethyl-3-(3-ethoxypropoxycarbonyl)-4-
' ' (3—nitropheny1)—5—pyridylcarbonyi7 -isosorbide-5-nitrate

Crystallized with 0.5 mol water:.melting point 127°C (from
ethanol), ka&7§0_+ 37.7 (c = 1.100, acetone).

‘“Example 34

5- [i,4-dihydro-2,s—dimethyl;s-methoxycarbonyl-4-(3,4-methy1énb-
dioxyphenyl)- 5-pyridylcarbonyl7 -isosorbide—z—nitrate'

Melting point 169-171°C (from ethanol), L&7 20 55.7
(¢ = 1.014, acetone).

Examplé'35

_ -ﬂ 4—dihydro—3—ethoxycarbonyl;2-efhy1—6—methYI—4e(3—nitro-
. phenyl)- 5—pyr1dylcarbony1 -isosorbide 5-nitrate_ -

Melting point 147°C (from ethanol), [“720 + 24,42
(c = 0. 819, acetone)

‘Example 36

5—»[3,4-dihydro—2,6-dimefhy1-3—methOxycarbony1—4—(3-nitro-
phenyl)-S-pyridylcarbonyl7 -isomannide-2-acetate

a).Isomannide—z-acetate;S—axtoacétate: The preparation is
. effected in analogous fashion to example 1 a) from isomannide
2-acetate and diketene. | '

The substance is_ﬁsed as oily crude product for the further

reaction.




‘5 [1 4- di hydro- 2, 6- di met hyl - 3- nethoxycarbonyl 4-(4-

f | por ophenyl ) - 5- pyrldylcarbonyl] -i soserbade-2-nitrate Melting p0|nt 1670C
(from-&t hanol ) ,. -+ 30.7 (c = 0.936, ethanol). Exanple 28 2-

[1, 4- dlhydro 2, 6-di net hyl - 3- met hoxycarbonyl - 4- (4-f1 uor o-

- phenyl ) - pyr|dyIcarbody)]Iswmammn@mfﬁbéeﬂtatafé-C$yemam¢Dz@doﬁpnatq nghe
ethanol : melting point 10848 rdrdbsor &58a0EA from af 18 HddebedCwitn

1. 065, acetone). Exanple

[ 1, 4- di'hydro- 2, 6- di met hyl - gnmh@xy%aarb@h%m@(ﬁashwn to example 1 b). Melting
met hoxyphenyl ) - 5- pyr|dyIcaﬁgpﬂyl120¢§0§p$gmd@tﬁaﬂ¢1yate Mel ting point 1690C
(from et hanol),. [err] + 136.7 (c = 1.035, acetone). Exanple 30

2-[1, 4hd| hlygiro 2, 6- gl F%h&éis&n@ﬁt@DXMQﬁégQﬂyitﬂnﬁ%01ntl184 -185°C (t[‘rom]methanoj
cyanopheny 5-pyridyl carbo 2@ 0sS0 5-njt e Me p0|nt err '
(deconposi ti on) (fron1nethaz%EyJJ[eTr é q% 1(@ = ?%ié étone)

Melting point [err] (frommethanol), [err] + 22.1 (¢ = 0.997, acetone).

-23- Exanple 31 2- Example 37 ' :

[ 1, 4-di hydro- 2, 6-di net met hoxycar bon trifluoro-
et hyl phenyl ) - 5- pyrldyI%a.E%n?+?1hY@R@mﬁbgkﬁﬂ@ﬁFhY¥E@ ¢ Lhomycarieny k-4-(3-

mel ting point 171- [errﬁlfféﬁﬁ%ﬁ?ﬁfﬁgmﬁﬁrlﬁfiéirbdhfﬁ 9 §6manni 885,
acet one). Exanple 32 5-

[ 1, 4-di hydro- 2, 6- dlnEthﬂéoﬁbfmﬁfoUﬁ@fhﬁ@ytxﬂg(ﬁbimtfimmv© (from 1sopropanol),
met. hyI phenyl ) - 5- pyri dyl car[oon7l20-| s&&oib de- 21 nééf atacetone)

7 Example 38 _
™ _ _ _ : |
5- [1,4—dihydro—2,6—dimethyl—3-methoxycarbonyl—4-(3-
nitrophenyl)-5-pyridylcarbonyl/ -isomannide-2-nitrate
_ _ :

" a) Isomannide-5-acetoacetate-2-nitrate: The preparation
is effected in analogous fashion to example 1 a) ffom
isomannide-z-nitrate and diketene. The substaﬁce_is :
used as o0ily crude product for the further feaction.

b) . Isomannide-5-(3-amino) crotonate-2-nitrate: The
crude product obtained from a) is reacted with
~ammonia in analogous fashion to example 1.b); Melting
point 95-96°C (from‘isopropanol) '

o é) Melting point 176°C (from ethanol) [067 20 + 95.4
S | | (¢ = 1.074, acetone).

Melting point 153°C (from methanol) [;c7 + ;76.2'
(c = 1. 106 acetone). : ' '

Example 39

5- [1,4-dihydr6—2,6-dimethy1-3-methoxycarbonyl—4-(3-
. nitrophenyl)—5-pyridylcarbony17?-isoidide-2-acetate

, a) Isoidide-2-acetate-5-acetoactate: The preparation

is effected in analogous fashion to example 1 a)

from isoidide-2-acetate and diketene. The substance
- 'is used as oily crude product for the further reactior




N@Itlng point 178- [err]- (fron1nethanol) [err] +.56.0 (c.= 1.00, ‘acetone).
Example 33 2- [1, 4- dlhydro 2, 6- dlnethyl =3263= ethoxypropoxycarbonyl) 4- L
(3- i ttophenyl ) -5- pyrldylcarbonyl] -i sosorbide-5-nitrate C}ystalllzed W th 0
0.5 nmol water: melting point 1270C (fromethanol), [err] + 37.7.(c = :

1. 100, acetOne)b)Eianpﬁbd€425acetate 5-(3-amino) crotonate: The crude product '

[ 1, 4- di hydro- 2, 6- dj, hgxycarbon 3,4-nmeth

di oxyphenyl ) - 5- pyrlgg%gé%%ony % g?so%o?ﬁ?é% é & Pa?@mﬁéF?lﬁB ﬁgaﬁogous fashion
169-1710C (fron1eth@n©¥§mp}erlp) +MEbtIngcpoint01a5-atéronéfromxanhbhnods.

2-[ 1, 4-di hydr o- 3; et hoxycar bonyl - 2- et hyl - 6- net'hyl - 4-(3-ni'tro-

phenyl ) - 5- pyr|d9pc5586ﬁylFlXt§§§ér@?éélsgnppﬂaﬁelﬁﬁPﬂlﬁglpﬁemtaﬁepf]SOPCdm
ethanol ), [err] + @frdm éehy10a§é9até;l éef‘sieuﬁxéﬁﬁéﬁ)3ffé(7 + 154.4

[ 1, 4- di hydr o- 2, 6- d] neth met hox onyl -4-(3-nitro’ D

phenyl ) - 5- pyri dyl c&F bd 1? -rs%ﬁﬁﬁ% £ 2- acetate a)

| somanni de- 2- acet at e- 5- acet oacet ate: The .preparation is effected in

anal ogous fashiExanplex40pl e 1 a) from i somanni de- 2-acetate and di ket ene.

The substance is uged as oily crude product for the further reaction.
~24- 5- ff 4-dihydro-2,6- d1methylﬁs—methoxycarbonyl -4-(3-nitro-

| somanni de- 2- aoﬁﬁéﬁqungbfgi&yic fggﬁyﬁi Jﬁ&l éude product obtai ned fromﬂ

a) is reacted wth ammonia ana ogous as I on o exanple 1 b). Melting
p0|nt 1200C (frIEBﬁéfﬁﬁE&ﬁure melting point 150°C (sinter as of 80°C) (from

ethyl acetate/petroleum ether), L0(720 + 46.4 (c = 0, 991
acetone) _

et Example 41 :
5- [? 4- d1hydro-2 6- dlmethyl -3-methoxycarbonyl- 4-(3—n1tropheny1)
5-pyr1dy1carbony1/ ~isosorbide-2-butyrate

_Meltlng point 109-111°C (from ether), [ok7 + 54.26
(c = 1.069, acetone) '

Example 42

5-1,4-dihydro-2,6- dlmethyl 3—methoxycarbony1 4- (3-n1trophenyl)- )
5-pyr1dy1carbonyf7 —1sosorb1de 2-nicotinate

Crystallized with 0.5 mol water: melting point 224-225°C ,
(from dichloromethane/ether), [2&72 + 21.77 (¢ = O, 643, acetone)

g#; - Melting p01nt 215°C (from methanol), [bt720 - 22.9
(¢ = 1.109, acetone). ' :

Example 43

. 5= [1 4-dihydro-2,6- dlmethyl 3-methoxycarbonyl 4- (2 chlorophenyl)
5-oyr1dy1carbonyi7 —1sosorb1de 2-nitrate

Melting point 193°C (from methanol) [E(] + 130.0_
= 0.796, acetone)




t) |semer mixture: nelting point_ 184- [err] (from nethanol) 20 + 118 (c =
1. 048, acetone). Exanple’ 37 5- [1, 4-didhygy a2, :

6- dismet hyl - 3- net hoxycar bonyl - 4- (3- ni t rophenyl)-5-pyridyl carbonyl ]

i somanni de | soner mxture: nmelting point [err] (fromisopropanol), [err] 56
+ 90.4 (c = 1.001,'ac§toQ§!. Example 38 5- . '

[1, 4-di hydr o- 2, 665+ nmet hoxycar bonyl - 4- ( 3- _

ni trophenyl)-5-p riz'l arhon - hde- 2 nj Al _

| somanni de- 5- acet’0a é‘t’a%t'gg%yﬁr{or'gt’gi %gﬁ%’{'h gﬁér gielt%%s&sca%ﬁqoenﬁlecf i(n2 methyl
anal ogous f ashi ophenydXaBeipy ri dy)l canbonydgnerisicsordide-r2atrd tratedi ket ene.

The substance is used as oily crude product for the further reaction. h)

| somanni de- 5- ( 3- Meilivdneac Potimtatl®4>-195°Catlste compositdeondr dfiram Fisttdansd Xr om

a) is reacted wi tf?@Jni’@ni_,_a 143 . @ q1000Ys drashiprdmesxanpl e 1 b). Melting

point 95- [err] ( mPi sopropanol’). c) Melting point [err] (from ethanol),
[err] + 95.4 (c = 1.074, acetone). Melting point [err] (from nethanol),

[err] + 176.2 (cExampi€s45icetone). Exanple 39 5- ' o

[ 1, 4- di hydro- 2, 6-di nfet hyl -.3- net hgxycar.bonyl -4-(3- nitrophenyl ;

)-5-pyri dyl car borfy L1 T B beine ty1-3-Tie toxy By 1-4- (2-methy1-
| soi di de-2- acet aphemydQetSeaytirdidy 1l cErd ar-dtsommo ribd def-Seqtidratie anal ogous
fashion to exanple 1 a) fromisoidi de-2-acetate and di ket ene. The substanc
is used as oily Melddng edictt fIG3°Chd degompasitdan)i dfrom methanol), '

55 | [,;é] SO + 242.7 (¢ = 1.026, acetone).

Example 46

&% 2- [1,4-dihydro-2,6—dimethy1-3—methoxycarbonyl-4-(3—bromo—
phenyl)—S—pyridylcarbony£7 -isosorbide-S5-nitrate

Isomer mixture: melting point 170°C (from methanol),

[047 go + 232.8 (¢ = 0.638, acetone).

Example 47

5- ZI,4-dihydro-2,6-dimethyl-3—methoxycarbonyl)-4—(3-bromo-
phenyl)-Sapyridylcarbony{_ -isosorbide-2-nitrate

Melting point 190°C (from ethanbl), 5%730 + 147.1
(¢ = 0.904, acetone). '

Example 48

2- [1,4—dihydrb—2,G-dimethyl—s-(2-cyanoethoxy)-carbonyl—4-
(3—nitrophenyl)—5-pyridylcarbonyi7 —-isosorbide-5-nitrate

Melting point 208°C (decomposition) (from acetonitrile),
[54730 + 155.4 (¢ = 1.094, acetone).

Example 49

. 5- [1 ,4-dihydro-2,6-dimethyl-3-methoxycarbonyl-4-(3-nitro-
phenyl)—5—pyridy1carbony17_-isoidide-2-nitrate '




b) | sGi di de- 2- acet at e- 5- (3 ani no) - crotonate The crude product obtarned

fronia) is reacted with amonia In analagous fashi on to exanple |b).. S 57
Mel tsi ng point 115- [err] (fromethanol). c) Isonmer mixture: nelting p0|nt

[err] (sinter as of [err]) (from ethyl acetate/petroleunrether) [err] +
154.4 (c = 1.01 C

[1, 4- di hydro- 2. %) 5 8&%9?% 5E§@ﬁg§§%§? ? ﬂlfgate The preparation is effecte
phenyl ) - 5- pyr|dyIcéﬁb@ﬂ?l?gpg§|ﬁﬁ§b1¢30h9reﬁﬁwph¢e1 %%If?ﬂ@ bephdiderginitrate

(srnter as of [errkﬂd(&iﬁéréhéy|Tﬁéeéaﬁ§£aﬁ&é0iﬁuﬁb€&h&é)olly[@%u&e gré@udt
(c = 0.991, acetone _

- [1, 4-di hydro- 2, 6- df%ﬁtﬁ?? §uﬁﬁFﬁ6x9%%?Bbﬂ9r 4 (3- nrtrophenyl) :

. 5- pyrldylcarbo i s r bj but ate L err
ether), [err] g %1% 8e‘§fg% ambﬂé§oﬁ€ é ﬁgrag Ehudd! pr°du°t
5-11, 4- dihydro 2, GthaEmeqlfﬁemeahngcnebongﬂ ﬂatﬂ ammonpaehwlanalogous fashlon

5- pyri dyl car bonyl g oLipa 0 RPN
water: nelting %o?n? éggﬁgfgr?] ?f%%%réﬁ h%§%g1%§%§ﬁ£¢é?ﬁ g§&gfe%$]ﬂ@£ﬁﬁ}?q
(c = 0.643, acetoney. mmsmg pocmurperf}uedomhbtazahbq:gt gel.[err] -

22.9 (c = 1.109, acetone) mpl e 43 5- 20

[ 1, 4- di hydr o- 2, &) dM@dathlyg Bomt:hbﬁ%%r bERoM - q1e2hxh|erse%bny|[j><7 + 8.93

5- pyr|dyIcarbonyl](clso@os@adeageabﬁéyte Melting point [err] (from
nethanol) [err] + 130.0 = 0.796, acetone). - 26 -

Melting p01nt 141-142°C (from diethyl ether), L"? 20 , 115.6
(¢ = 0.582, acetone).

e - Example 50

5— ll 4 dihydro-2,6-dimethyl-~ 3—methoxycarbonyl -4-(4- dnnethyl—
aminophenyl)- 5-pyr1dylcarbony17’—1sosorb1de 2-nitrate

Melting point 138°C (from methanol), [AL]D + 60.2
(c = 0.947, acetone).

Example 51

2- [1 4 d1hydro-2 6- d1methyl 3-methoxycarbony1 -4- (2-chloro-
phenyl)- 5-pyr1dylcarbonyi] -isosorbide-5-nitrate

Isomer mixture: melting point 154-157°C (from methanol/water),-
[;&7 20 | 159.7 (c = 1.021, acetone). |

%ﬁ; =. Example 52

5-[&,4~dihydro—2,6-dimethy1-3~methoxycarbonyl—4—(2,4—diehloro—
phenyl)—5—pyridylcarbonyi7 —isosorbide—z-nitfate ' '

Meltlng point 199-202°C (decomposition) (from methanol),
Loq + 131.9 (¢ = 0.959, acetone).

Example'53

2- [1 4- d1hydro-2 6~ d1methy1 3-methoxycarbonyl -4-(3,4, 5—_
:‘methoxyphenyl) 5-pyr1dylcarbony{] —-isosorbide-5-nitrate




Examplé 44 5- [1, 4-di hydyo-2, 6-dj met hyl - 3- regoxycar bonyl - 4- (2-methyl - |
phenyl ) - 5- pyri dyl car bonyf ]. -|sosorb|de 2-nitrate Melting point 194- [err] 58
(degonposi tion) (from nethanol), 20 + 146.0 (c = 1.011, acetone) Exanpl-e '

e ) 5 oo T IR AL I 35 er. 20

(deconposi tion) (feomoeddBnoddeten@t2. 7 (¢ = 1.026, acetone). Exanple 46

2- [ 1, 4-di hydro-2, 6-di net hyl - 3- net hoxycar bonyl - 4- ( 3- br ono-

phenyl ) -5-pyri dyl ' I 4-isosorbide-5-nitrate | somer mixture: nelting

point [err] (fro ' [err] + 232.8 (c = 0.638, acetone). Exanple 47
[ 1, 4-di hydro- 23.6- dlrmlcﬁ‘i’ﬂ: droed Wﬁﬁéﬂ%ﬂyl:)-lﬂefﬁoﬁy@ﬁﬁbonyl 4- (4-chloro—

m%”%ﬂﬁ@@%%%mﬂﬁﬁ%w%

Eé ﬁr ?'rgf)ﬂ;gyrz) 6@%3’6%@%'&% @gweéggﬁ ar bo l ;1[ I\&I tT ng por nt

[err] (deconpositiommn Qf&b&jaaeetmme)rle) [err] ' + 155.4 (¢ = 1.094,
acetone). Exanple 49.5-. ' -
[ 1, 4-di hydr o-2, 6- I nethoxycarbonyl 4-(3-nitro-

phenyl) - 5-pyri dylgaiﬁ—' 1y §-| soi dide-2-nitrate - 27-

57 a) |soidide-5- @Q%Pa&%ﬂﬁd%ﬂétéﬁéﬁneﬂ_ﬁﬁﬁlmﬂﬁ’@fﬁékﬁ@afﬁoﬁﬁw@d—chloro-
3—n1troohenyl)—S—pyrldylcarbonyl] -isosorbide-5-nitrate

Melting point 182°C (from methanol), EK] 20 + 100. 18
(c = 0.544, acetone). '

Melting point 154°C (from methanol), [ ] 2 20 + 12.25
(c = 0.408, acetone).
Example 56
5- Z;,4-dihydro-2,6-dimethy1—3-(2—methoxyethoxycarbonyl)-
4-(3-nitrophenyl)-5—pyridylcarbonyé7 -isosorbide
_ Melting point 213°C (from ethanol), [«/2° - 32.1.
(¢ = 0.862, acetone). '
_ Example 57
. 5- [i 4-dihydro-2,6-dimethyl-3- (1sopropoxycarbonyl) 4-(3-
; -, " nitrophenyl)- 5-pyr1dylcarbonyf7 isosorbide

Melting point 152-153°C (from isopropanolldiﬁsopnnpyl 'ether),
- -lraé7 SO + 59.2 (¢ = 0.972, acetone).

Example 58

- . b= [i 4— dlhydro -2,6-dimethyl-3- ethoxycarbonyl—4-(3—n1tro—
phenyl)- 5-pyr1dylcarbonyi7 isosorbide

Melting point 164°C (from ethanol), £b<720 + 55.72
(c = 1.041, acetone).




i n anal ogous fashion to exanplé;;-a);fron1isoidide-2-nitrate and di ket ene.
The- Substance is used as oily crude producpgfar the further reaction. b)

| soidi e-5- (3-am no)-crotonate-2-nitrate: The crude product obtained from
a) is reacted with amonia in anal ogous fashion to exanple 1 b) and the
oily reaction pradu tlis uri-fied by means:of a colum filled with silica -
gel. ¢c) Melting . (from.di et hyl ether), [err] + 8.93 (c =

0.504,'acetone)»aupathngiﬂyhgégéﬁéigkgg%byiiégﬁbﬁkﬁénxétﬁaﬁﬁslcarL8£§l-4- *

115.66 (c = 0.582,~acetone )
[ 1, 4- di hydr o- 2, 6{ @rpbtRryphendy héxpwawmhyarnowlgi nbspgprbide-2-acetate

am nophenyl ) - 5-pyri dyl car bonyl -isosorbide-2-nitrate Mel tihg Jospnt [err]
(fron1nethano|),MféFipg+peen¥ ¥84%Co§§a?m a&avbney¢tﬁkahp|éﬁgipg-.e L

[ 1, 4-di hydro- 2, 6¢di aebhyb23- gBERBNEFAr bonyl - 4- (2-chl or o-

phenyl ) -5-pyridy] carbonyl].-is rRide-5-nitrate. |so mp@turg; pelting
poi nt -154- [err]hf?%bﬁgnB%ﬁﬁﬁo?ﬁ&éEe??F°Te?%%agolg9.Eg% B 1?0%&:9§cetone).
Exanpl e 52 5- [1(d-diQy€da;2acétdnapt hyl - 3- met hoxycar bonyl - 4- (2, 4- di chl or o-
phenyl ) -5-pyridyl carbonyl] -isosorbide-2-nitrate Melting point 199- [err]

(deconposi tion) £ gegganol ), [err] + 131.9 (c = 0.959, acetone).

Exanpl-e 53 2- [ 174+ =2, 6- di net hyl - 3- net hoxycar bonyl - 4- (3, 4, 5-

tri”EthOXypheny|%=5§PYHLSYh9aBQQQ¥éldihé?ﬁ?ibéﬂFZ5c§£ﬁ6é%ﬁoxy):cgﬁbony1-4;
' (3-nitrophenyy-s—pyridylcarbony¥7 isosorbide

Melting point 241°C (from acetonitrile), [527'39 - 11.96

(c = 1.003, acetone). - - '

Melting point 181°C (from ethyl acetate), [x] go + 6.97

(¢ = 1.076, acetone). '

59



58 Neltlng poi nt 187- [eEr] (from nmet hanol ), [err] + 127.14 (c = 0.488,
acet bne). Exanple 54 2
1, 4:idi hydr o- 2, 6-di net hyl - 3- net hoxycar bonyl - 4- (4- chI %“HIIIU!!“IIIHIIIIIHIM
3- nltrophenyl) 5 pyri dyl carbonyl] -isosorbide-2-n tec t
(fromethanol), J[err] + 41.3 (c = 0.878, acetone) Exanpl e 55 2-
[ 1, 4-di hydro- 2, 6-di net hyl - 3- net hoxycar bonyl - 4- (4- chl or o-
3- nltrophenyhhaﬁm yridyl carbonyl ] -isosorbide-5- nitrate Melting point [err]
(fromnethanol), [érr] + 100.18 (c 0.544, acetone). Melting point [err]
(fromnethanol), [err] + 12.25 (c = 0.408, acetone).. Exanple 56 5-
- [1, 4-di hydro | B (2-net hgx hoxycar bonyl ) - ' '
4-(3-nit ropheny%yq F)Y/lr%&yY?aPBgfryﬁ? g“éa %Pa@@xé?% iHgthodRte@drr] (from
~ethanol), [err]fermBPall (c = 0.862, acetone). Exanple 57 5-
[ 1, 4-di hydr o- 2, 6-di met hyl - 3- (i sopropoxycar bonyl ) -4-( 3-
_ nitrophenyl) - 5- pyrldylcarbonyl] |sosorbide N@Iting poi nt 152- [err] (from

rr]

i sopropanol / di i sopropyl ﬁth@j) 20 + 59.2 (¢ = 0.972, acetone). Exanple 58

5- [1, 4-di hydro- 2, 6-di net hyl -
phenyl ) -5-pyridyl carbonyl ] i
[err] + 55.72 (¢ = 1.041, acRktonqg).

- et hoxycar bonyl - 4- (3-ni tro-
Mel ti ng point [err} (fron1ethano|)

™ in which

1

"R stands for hydrogen, a lower acyl radical with 2 to 5

carbon atoms, a pyridylcarbonyl radical or NB2 and

R2 stands for a 1,4-dihydropyridyl-carbonyl radical.of the
general formula II
_ II
in which
X 'stands for hydrogen'of 1,2 or 3 identical or different

substituents from the group Cl_s-alkoxy, C1_5-a1ky],
cyano, di-C1_5—a1kylamino, halogen, nitro or trifluoro-
methyl or for a methylene-dioxy group

stands ﬁw*astraight—chained or branched; saturated or
unsaturated hydrocarbon radica]_with 1 to 5 carbon atoms,

60



_29-" 59 Exanpl e ' 59 ' |
5-1d;4-dihydro- 2, 6-di net hyl - 3 (2 cyanoet hoxy) car bo

(3-ri ttophenyl)-5-pyridyl carbonyl] -isosorbide-2- ac B!&ml&mm }“'nt '
[err] (fromethyl acetate), [err] | - 8.15. (c = Mel ting
point [err] (from-ethanol), [err] +-321 75 (c = 0. 992 acetone). Exarrpl e 60

5- [1, 4-dihydro- 2, 6-di net hyl - 3- (2- cyanoet hoxy) - car bonyl -

(3-nit ropheny) 5-pyridyl carbonyl] isosorbide Melting point [err] (from

acetonitrile), [err] - 11.96 (c = 1.003, acetone). Melting point [err]

(fromethyl acetate), fie leh@7% ma9Chs GRerruptedbyl Ms: 1
: “[J'%%é%" cﬂpfnﬁ'l aﬁ 8/( fre ma? bg

Acyl derivatives. of 1, hexi t es of genger formyl a
[ERR] in which [err] an oXygesnaton and oy dERgy bxd r%cqrewwa&ew ﬂ“ﬁ&.%ﬂ"%‘t‘ﬁ 2
to 5 carbon atons, a e sebdtGaokENYY 4 @gbsdlgroup,[err] and [err] - . stands
for.a 1,4-di hydrop ri dyl -carbonyl radical of the general forrmula Il [ERR]
in which X g% and Randgref ddentydagendififetert and 2achestiandaforoa @y f er ent
substituents fromthe rorp r{?err] al koxy, [err] -aI kyl, cyano, di- [err]
- al kyl am no, hal ogen, '8Pt rifl uoro-

' as well as pharmaceutlcally acceptable salts of compounds capable

of salt formation.

2. Atyl derivatives according to claim 1, characterized in that they
“are derivatives of 1,4:3,_6-d1’anhydro-'L-1'd1'te (isoidide) of the general

— - formula I a

2

in which Rl.and R have the meaning as .g1'ven in claim 1.

. 3. Acyl derivatives according to claim 1, characterized in that they
A " are derivatives of 1,4:3-6-dianhydro-D-glucite (isosorbide} of the
“general formulael b and I ¢ ' '

2

" and R® have the meaning as given in claim 1.

A"

.:j



met rfy..l_-"or for a nethyl ene-dioxy group [err] st anua f-ot

astyai ght - chai ned or branched, saturated or unsat n radlcal
withr 1sto 5 carbon atons, - 2 - whereby option Elﬂi‘aﬁiﬂm

interrupted by an oxygen atom and/or the hydrocar tlonaﬂié
be substituted by a cyano group, R and B- are |dent|cal or different and

each stand .for a [err] alkyl group, as well as pharnaceutically accept abl e
sal-ts of  compounds capabl e of salt formation. 2. Acyl derivatives
according to claim1, characterized in that they are derivatives of

L, 4: 3, 6- di aphygly fe”ﬁmme' 550h eea%xnﬁft L EaE DS Har kYl fn atRLa%RR]

mhlch [err] and have fhe nmeanin
derivatives &88prafendetiyativasnefl 1.4r fsaéi! @Tﬂyﬂé‘éi'q mapnde nglarzmée)

derivatives ofofltHe %eﬁe,dﬂap&mdn@ Pdgl ucite (isosorbide) of the gener aI
formulae | b and | ¢ [ERR.in which [err] and [err] have the neaning as
given in claim1. - 3 - 4 Acyl derivatives . according to claiml,
characterized in that theygpd LS FerHvatives of 1,4:3,6-di anhydro-D-mannite
(i somanni de) of the genera‘? fhultza | d [ERR] in which [err] and [err]
have the neaning as given in o]

Id

H.

st  in which R and R? have 1_:"he meaning as given in claim 1.

5. 5- E 4- -dihydro-2,6-dimethyl-3- methox_ycarbonyl -4-(3-nitro- phenyl)-
5- pyr1dy1carbonyj isosorbide .

6. [1 4-dihydro-2,6- d1methy1 -3- methoxycarbony] -4-(2-nitro- pheny])- '
5- pyr1dy1carbonyJ -isosorbide

e 7._ Process for the production of the acyl derivatives according
to claim 1, characterized in that '

| A) an aryhdene B-ketocarboxyhc acid ester of the general formula

SR § 4
x - - 3 .
. CH=C-COOR’ |
| L, 111

CO-R

3

in which X, R™ and R4 have the meaning as given in claim 1, is

reacted, in a generally known manner; wi th an enaminocarboxylic




8-, 1, 4-di hydr o- 2, 6- di met hyl - 3- et hoxycar bony! - 4- (3-ni {76~ pheny! ) -
y

5. S
5- pyri dyl carbonyl ]-i sosorbidé 6.° - . o
5-12 4s di hydr o- 2, 6- di net hyl - 3- net hoxycar bonyl - 4- “‘I’"”’"M""‘Ml’”m, ; 83
5-pyridyl carbonyl] -isosorbide 7. Process for the*prbduetitonsor «the acyl

deri vatives according to claim1, charactejized in that -A) an : :
arylidene-[err]-ketocarboxylic acid ester of the general formula [l [ERR]

in which X, [err] and [err] have the nmeaning as given in claiml, is
reacted,in a generally known manner, wi th an enam nocarboxylic" -4- -

aci-d- (1, 4: 3, 6-di anhydro-hexite)-ester of the-general formula I'V[ERR in .
whi ch-R and R adigvél 1418, fretinnhygrasheyiveh-asiec|ofi thel generad) fenmuda déhyde of
the general fornmula V CHO V in which X has the neaning-as given in claim1l,
is reacted,in a generally known manner, with a [err]-ketocarboxylic acid
ester of the general foanula VI [ERR] in which [err] and. [err] have the
meaning as given in clR'mMOL and with an enam nocar boxylic -

aci d- (1, 4: 3, 6- di anhydr o- he ter of the general fornula IV, in which
[err] and [err] have the ang ng ps given in claim1, or C) an al dehyde of
the general formula Vv, in i has the neangng as gil¥en in claiml, is

reacted, in‘'a generally kno manngL-coMgE=@nRenam nocar boxylic. acid ester
of the general formula I o :

.in which R1 and R5 have the méaning as given in claim 1, or -

o=

- . . _

~ ' :
B) an aldehyde of the general formula V
in which X has the meaning as given in claim 1, is reacted,in a
generally known manney with a R-ketocarboxylic acid ester of the
general formula VI . | |

o R*-c0-coHy - coR® v
' "~ in which R3_and R4 have the meaning as given in claim 1 and

with an enaminocérboxy]ic'acid-(i,453,6#dianhydro-hexite);ester |
of the general formula IV, in which R1 and Rs have the meaning
as given in claim 1, or ' ' '

_ C) an.aldehyde of the general-fbfﬁu]a V, in which X'has the meaning
as given in claim 1, is reacted, in a génera]]y known manner, -
with an enaminocérbbxylic acid ester;of_the genera]_formula_

VII | - - - |




-5 - LERR] I n which [err] and [err] have the neanrn as: Iarm 1

and-W th a [err]-ketocarboxylic ‘acid-(1,4:3,6-dian m %@mamﬁ _

the,general formula VIIl [ERR] in which-[err] and he*neanrng 64 '
t

as given in claiml, or D) an arylidene-[err]- ketocarboxylrc acid ester of
t he general formula I'll, in which X [err]sand [err] have the neaning as
given inclaiml, is reacted in a generally known manner with a
[err]-ketocarboxylic acid-(1,4:3,6-dianhydro-hexite)-ester of t he general.
formula VIIl, in which [err] and [err] have the neaning as given in claim
1,and with annDnra and, if desired, a thus obtained acyl derivative of the
general formula | is converﬂed(§0 sabdo i3n a generaIIyIQnomn manner. 8.

Process for the production of acyl derrva i ves accordrng to claim1,
wherein in the general fornulaNHz[err] means hydrogen, and R has the
nmeaning given in claim1l, characterized in that conpounds of the gener al

formula I, wherei,n erh] §H1 g |Omﬁ acyl radical with_2 to 5 carbon
atoms or a pyridyNc¥is8mR1 epadt cBave he meaping Rasatves Weshaiy laandji ven in
claim1l is transestiera Biietovartboxfl10weid-dl160I3)6-tTarghariaert 1) -kegawn manner

or is subjected S It presence of acids or bases and, if
desired, a thus égtaené%'eig)( “d’&'r‘ﬁ/ﬁ?be of the general formula | is

converted to a salt a generally known manner. 9. Process for the
production of acyl derqvatives according to claim1, wherein in the general. -
formula | [err] neads 22l ower acyl radical with 2 to'5 carbon atoms or a
pyri dyl car bonyl radi ca P rr

L VIII
. N o . 0 5
N - : ~ 0-CO-CH,-CO-R

1

in which R® and R5 have the meaning as gfven in claim 1, or

D) an arylidene-A-ketocarboxylic acid ester of the general formula
III, in which X, R3 and R4 have the meaning as given in claim
'i, is reacted, in a generally known manner, with a B-ketocarbokylic _
acid-(1,4:3,6-dianhydro-hexite)-ester of the general formula
VIII, in which R1 and R5 have the meaning as given in claim
1, and with ammonia, |
" and, if desired, a thus obtained acyl der1vat1ve of the qenera]

formula I is converted to a salt in a generally known manner.

8,:Process for the production of acyl derivatives according to
'ic1a1m 1, wherein in the general formula I R1 means hydrogen, and
'R2 has the meaning given in-claim 1, characterized in that compounds

| - of the general formula I, wherein R1 means a lower acyl radical

“with 2 to 5 carben atoms or a pyridylcarbonyl radical, and R2
has the meaning as given in claim 1 is transesterified with a lower
alcohol in a generally known manner or is subjected to a hydrolysis
in the presence of acids or bases and, if des1red a thus obta1ned

acy] derivative of the genera] formula I is converted to a salt




has ﬁhe meani ng as: glven in cIa|n11 characterized in_that conpounds of the

genehal formula |, wherein.[érr]> neans hydrogen and R has the neaning as
givend fn claiml are acylated by means of a corre ' oride or .
anhydri.de in a generally known nanner -and, if- desﬁmmuﬂmﬂumﬁml ned acylph
derivative of the general fornula | is coaverted to & s&lt"insa generally
-known manner. 10.. Pharnmaceutical preparations, characterized by a content
of at |east one compound as according to one of clains 1 to 6 as well as

“usual carriers and/or additives. 11. Pharnmeceutical - preparations for the

treatment ofy cj tary ; er f . | east’
one corrpoung aﬂ;rr gg%gr@r tﬁjﬂlt @gg@s%?,gfﬁq; Q‘FC?L] féfﬁﬂéwesaa&}?@ % utg)u Fls rE'Jar riers
and/ or additivks whmzemAwltmegemai viggmaba dr B1 mgans a(1awen apybrradmnirl zed

in that they %“t‘ﬁ b & BOE bl é’ébmk”o@aab{?ﬁylé’m% %1‘ [?SJﬂca@”ﬁéI gPr] are

each et hyl . The ore90|ng I's hereby cer e a true and conplete
transl ation offaSh&h@mMegnii asgiven fn 1 aim 4 E'.'t?é’..ﬂi&ﬂlﬁﬂu_p kate GPBRPUNES e

in the German dfamgelmeMmlfehanHRl STﬁkaNEwMR Skedhls hydregéd Q‘h@rR?alhds
transl ator -for_the Eq ish l.an uage; ¥ %8 S%ﬁ ﬁ conn1s i oned _and 3
in by the Pr osTEe MG, #5 SRESIT dRar ' aBLT ATRARY AT YefFqns OF a correspon g "
. acid chloride or anhydride in a generally known manner and, if
desired, -a thus obtained acyl derivative of the general formula
I is converted to a salt in a generally known manner.

thf 10. Pharmaceutical preparations, characterized by a content of at least
~{~_' one compound as according to one of claims 1 to 6 as well as usual
carriers and/or add1t1ves '

11. Pharmaceutical preparations for the treatment'of'circulatory diseases,
" characterized by a content of at least one compound as according
to one of claims 1 to 6 as well as usual carriers and/or additives.

12. Acyl derivatives accord1ng to c1a1m 3, characer1zed in. that’ they

have the formula Ib in claim 3, wherein RS, R* and R5 are each .
methyl. : )
‘- .
4 B
- fied to be a true
g The foregolng is hereb¥ certi .
- and comptete transtatlon of the originaldg=
 of the document
- presented to me in the German language.

- . Munich,
/CHRISTINE K. SERTL :
interpreter and transiator for the

Engligh language duly registered, '
commissioned and swomn in by the
President of the Regional Court
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