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is to be perfornmed, 6Ypesopast, 262255, 38x)eo¥) 295 dovn3|n) d18)\32¥he f ol | owi ng
statement:-. 5 323, 328THA3% 3BA\AY, 346, 343 4% 5!-.035503%’, ?&lacyl _
sydnoni i ne deri vat i@ j%_ﬁ_%zf‘%ﬁ%&ggﬁmlf' ZengeXoPhe’ preparation
thereof. In particul 3b; bitg 1yeesionit oRDV eni Lyt [gekates 19k Nsnoe! ?
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(1) _ wher ei n ANeAeyl Spdnonimined@erizativesr a | ower allyl group hfei‘lvi ng
one to five wabfQm, yaxuoun ROGIPKATEGAK KatsEa (Tiidda Ahefef M adO group derived

from a cakitokl)l & SACH-Ghoms, FusdnBRRiAd-¢ho, Higashiyoddgawd-k@l OsakeC Jigamnd ¢ aci d, Rl err]
bei ng hy drody empomte ergamisell wder @gmv&aiomg,dqéleﬂy declare theainyeotion;] 5 ‘atons, an

dy) & otipn
R[ er £ ] CO-foryPhjehowey Biey Yiafia pp y b8 fousoend fhe methpd b WEeh At d, Rerr]
e R L S R MR R o
Rl er r] SO £l b 11gr seHaratley thwed. In particulad, [t Thraser UbvBrtion irdat@Qb GoveR €1 1] being a

radi cal chisubitinitelg amineNtagyl sydeniminar degvatisds oofsthe gempral formula @ err ] and R[eTrr] 2

(1)

are the sXiow 49 t9aqid salts hereaf which-bave chargeteristi¢ efffesh e RYWPYFBD havjng one

to fllbve cgg‘r’%’ocﬁm’éat-ryo%,pengﬁ;%e\xgsrd hyl group having two to_five\ﬂéar bon %toms
or an 20 aral kyl grpup havi ng seven to nine carbon atons, or Rl err] 'and
Rlerr] taken togetherByith 20 - t he adj acent N-atomrepresent '

nmor phol i no, pi pecol i no&”[-ef I“]f - ®° radi cal wherein nis 4, 5 ori6,

or an [Price 5s.,2d.] @

Comn-at

wherein R® is a hydrogen atom or a lower alkyl group having one to five cabron
atoms; R* is —NO, an R*CO— group derived from a carboxylic acid, a carbamic
: acid or a carbonic acid, R® being hydrogen or a radical containing one to nine carbon -
15 atoms, an R®CO— group derived from a naturally occurring amino acid, R°COOH 15
forming the amino acid or a N-acyl derivative thereof, or an R'SO;,-group derived
from a sulphonic acid, R” being a radical containing one to seven carbon atoms; and
R and R? are the same or different and represent a lower alkyl group having one
to five tarbon atoms, a lower alkenyl group having two to five carbon atoms or an '
} 20 aralkyl group having seven to nine carbon atoms, or R* and R? taken together with 20

@

the adjacent N-atom represent morpholino, pipecolino, a

(c/HFZ-)\“N -
A

radical wherein » is 4, 5 or 6, or an

[Price 5s. 0d.] -
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2 [err] radlcal
wher ei n—R— A , :
[err] 5 mhereln R[err] and R[err] have the sane neanlng as above

We have succeeded in providing a series of novel conmpounds havi ng a sydnon-
imne ring with substituents involving the N-N |inkage at the 3-nitrogen
atomin the 3-position- of the ring, .which are effective in | owering
the bl ood pres 1 | ' nitec
Patent No. 3,312,690). 10 However, there remain sone defects to be
sol ved in these conpounds. The bl ood 1Qh—~ y—Ppressure-lowering effect <

by these conpounds after oral :admnistrati omTt’s slowin - onset and.)-

not long-lived in duration of the action, and is retained for only a short’

period of tine afterdRaiitisdei! K & dnOilkyl gfosb BREg At 0 @i6on ARRPHUBL TaaRAIOW @ |

r at her hi gh@@ute toxicity. 15 For the purpose of

overcom ng these defects, we have - tried to prepare a series 15 of -
novel N-acyl sydnoninine derivati es,,,_ h_axe di scovered that these novel
com pounds not only show pressure-'l owering effect nore
rapidly after oral : _ admnlstratl ¢ Dyi- g so can retain the effect
for a prolonged period of tine and nor eover show a | ower acute
toxicity in conparison wth the aforenent i oned- known 20 syd i m ne
conpounds, and that these conpounds have ef fects also in relaxing” 20
vascul ar snoot % nusedhegnk’rdndsl,‘havnés oxpigackbowf t he invention are usablg

as nedi ci nes_f & ‘Pﬁgﬁp se and
cardiac insuffi- oo fin ﬁfg %‘tj‘ v% m$vﬁ ?t&%fﬁpregﬁ? t| on
to provide novel I\Fasr eraw BamamnraﬁeUmtedStatesﬁe@erntNatsb formla

above having alowore rapireevesf there tremag domngﬂ&ctsdmbeatdvcthaheseﬁébmpoundsa&'ha biopdand 10

| ess toxicity than HPif"t‘sh’éﬂ‘t"!ﬁ‘“ﬁri%él (pgiministration is slow in

't is another objectp gy Yﬁﬁ%&%ﬁ‘é’“@ﬁ% ﬁ%ﬁl‘amese‘f“@% mﬁmﬂw @ﬁm ng

t hese novel hfgha@;élmx&wlnom mne derivatives. Furt her
obj ects of theld nven%}l Hor g kﬂhrpbe@bn‘src@xhlemheierdgfgt,hg Havdl tlgtg/w?gmgremgmen - 15
tion. 30 oh o %“gl{’g ‘Fg"é‘i"s o th

d ldod lOW fect al
| ower al kyl group hiomﬂhpﬁgé Iso can rgtam eéor 1 Qn:o%ii@ i or
methyl, ethyl, propydoreottr hutnyd hmr%ﬂutdyiatﬁﬁdcoﬂmtkqn ¢ hforementioned known
represents (1) 29 he @Mrnonimips) omI(OQr)ds,ade{J r ¥hi ppriasty phavke effegte chlsp riw rrelexing 20
carboxyl i ¢ acid, “:31"“ A ﬁﬂf %Biy?i‘iﬁﬁs “'ﬁse R R err]
i's hydrogen or a radjcks p cesent inve 9ro 101 5ovel NG sy ltifine

consi sting of a |OV\ﬂEnvatl1v|ésybf gmmp(gue eaﬁv@m;oe, rapid hegibet, ﬁﬁmger dufatieapofl ,
n-butyl, tert.2butylactiop aadniess toxiditpveban hishiexsqn [kiopin gﬂ@ulpllnsu@hrlmdsrmnochl oro-25

35 | methyl, di cHisrBate shiect of dhecmrepion iRy anBitior) ferortieen e
di f1uoromethyl, trifPigpane sajecs of theerf‘ﬁveéfaaémwumeaﬁxblc@;r%mme,faﬁw |kt hy!
or trifluoret hyI amoﬂryl oxy al kyl such as phenoxyrret hy

phenoxyet hyl , & aral ﬂslfew“hs(l tuzlhe pne
group such as styryltr‘;pr - }2&?@(} k ﬁeﬂ?ﬁ&
propi onyl ethyl, 40, carbari caauefa @am Qxﬁﬁdlca@

propoxy, n-butoxy, toed to niwitasboy ammstcenslsﬂkfg of a lower aug ﬁp( yach a1 mathyl) eyl oxy

gr oup s|uch as Bianzy nutyly Iwrﬂ) Sucb as monochloro-
met hyl amino - fﬁarﬁ %&,’l J%S’?;ﬂ“ e%’%mmnyl
amno, " a pyrl dyl ph&hb:gHPthyl o?HKe aral ch @Y enzylagr pherﬁ' aralRdn
pyri dyl, (3) an R efgto @y Dytyl, thedlkantg! gmpasuﬂﬁdsufe@ﬂ ythﬂ@epnbpmnjget&ym no 45
aci d, Wner ein Merr aGQF?‘-IaIkW “Ph@hdmnﬁ@mé[c?@’%m?wO&’s ﬂ-l‘.’u Ya__FFan@tOXY.DX/HI i ne4o
L-1 euciine, 45: pae X Tay °m§f"§| :@é’e lo /¥ “F‘ hE B SN acy|
derivative thereof , 9 APyridyl ol pog a,g;n aq%ht j
yridsl p N

derivative, or (4) emnda[,e(aj] g@npuqu&lﬁrl af rmmally occurringa asiitlophoni c

e, > dletsion at o4s

acid, wherein Berrp Clii,swlafellﬂ Cfdr Ignin
consisting of a | o 'se ‘ﬁ?’g’tfgn DE:ELM et "‘(‘;‘2" EE%Q&“CI@” tyl,
| sobutyl or 50 honi% cid, o RUP a& I&Qtaﬁﬁlé he |carbch soar yl

group such as [err] -c mg Iadmﬂr alkyl@oup such as memyl'; hthmlr Mrvybuty),r isobutyl or

p- chl or ophenyl 70 an &m¥ b;?ylagg nghlorophenyl 50
acet yl ani nophenyl , m 0 R A TH, 4 grwer @Tﬁe‘ﬁgﬂ id each

represents a

(
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3 | ower al kyl group having fromone to five carbon atons, such as
met hyl , ethyl, propyl, i SOpropya——Reioukinyapmmtngbd

al kenyl group having two to five carbon atons such as vinyl, allyl
or butenyl, or an aralkyl group having from seven to nine carbon'

at ons, such as benzyl, phenylethyl or phenylpropyl, and Rlerr] and 5
R[err] may fogn1tqgether with the adéacent nitrogen atoma ring such as
nor phdl_i_no. pi.pecol.i no. radical wherein #- is 4, 5
or 6, whi Chovdeﬁ a feﬁ'&lpl haviagl i ‘BlePR' ﬁvdlcﬂz@an Rtgiad, QudhOhsNBerBYl, ethyl,
exahy dk oazpe:}pyln;s propek) n-butyl) tert.-butyl or amyl a lower alkenyl group havmg two to
0 N\ five cathy P@@msm&g‘fgﬁi&nﬂ o8 0% ah K'glkv enn one to five
car bony at O ‘;%ﬁg her with thei '@m th ;i uch as , nybutyl,
ert. -buty@wgﬁh or" the gro p
err]
(rrry, - mhereln.R[err] anﬁ—R%;LL] have respectively t he sane
nmeani ngs as above. 15 . Thi 9 nds-.of forrmula (1), which form
.salts with various acids, are exem *%p plified as foll ows:
-3-nor phol i no- N-fornylsydnonlnlne . . 3-norpholino-Nacetyl sydnoni ni ne,
3- nor phol i H@%m (m%r%ySdm)ﬁl vitigheis exguplified by piperidino, pyrrolidino or
3- nDrpholl i oacet yl sydnoni m ne,
20 : 3- nor phol i no- N-di chl or oacet yl sydnoni m ne,
“3- nor phol i no- N-trichl oroacetyl sydngrmmyine,
fS-nnrb%ollno N-trifl uoroacetyl sydnom ne,
3- mor phol i no- N- phenoxyacet yl sydnoni m ne, 25

3- nor phol i RERA; PRAAORYR LORkL %ﬁéf@f}oﬂbiﬁg Bfe to, five carbon atoms such as

10

25 bthy) IO biofyl - idp R vitbutyl, ety ity BOMMylli o @he group (IH)
3- nor phol i no- N—phenylprop|onylsydnon|n1ne _
. 3-nor phol i no- N-.ci nnanoyl s nlnlne

nmor phol i no- N- benzoyl sy

“nnrpholino-N—nethoxycarbonyI on|n1qe

30 3-nDrphoIino-N—ethoxxbfar oﬂylsydnonlnlne
#B- nor phol i no- N- propoxycar bonyl sydnoni m ne, (I1D),
3- mor phol i no- N—benzyloxycarbonylsydnoninine

3- nor phol i reherdia Reidd\R* beve espraiy meanings as 3ove.

3- nor phol i r}g @@%W@é? B%lf?ﬂ?‘{hsSl myp;p rf?rﬁlesalts with various acids, are exem- 15

35 1 no- N—phenylcarbannylsydnonln1ne

3- nor phol i BAndysHolide MN-FoRAYyEMaiAma] M ne,
3-nbrphoI|nemmmdmmﬂhmmﬁWanmmﬂhonlnlne

- 3-nor phol i dnoni m ne, 40
3- mmor ghol i’ go:g"l?}lg gﬁ' ‘n;g BB ne, - 2

40 -morpholmo-N-tnchloroacetylsydnommme, ' :
: 3-morpholino-N-trifluoroacetylsydnonimine,
: 3-morpholino-N-phenoxyacetylsydnonimine,

25 3-morpholino-N-phenoxypropionylsydnonimine, ' 25

: 3-morpholino-N-phenylacetylsydnonimine,
3-morpholino-N-phenylpropionylsydnonimine,
3-morpholine-N-cinnamoylsydnonimine,

~ 3-morpholino-N-benzoylsydnonirmine, . . .

30 3-morpholino-N-methoxycarbonylsydnonimine, 30
3-morpholino-N-ethoxylcarbonylsydnonimine, _ :
3-morpholino-N-propoxycarbonylsydnonimine,

. 3-morpholmo-N-benzyloxycarbonylsydnommme,
v ' 3-morpholino-N-methylcarbamoylsydnonimine, -
? : 35 ‘3-morpholino-N-cthylcarbamoylsydnonimine, 35

. -morphohno-N-phenylcarbamoylsydnommme, :

3-morpholino-N-nicotinoylsydnonimine, '
3-morpholino-N-isonicetinoylsydnonimine,
3~-morpholino-4-methyl-N-benzoylsydnonimine,
40 3-morpholino-4-ethyl-N-benzoylsydnonimine, 40
: 3-dimethylamino-N-benzoylsydnonimine, , i
3-dimethylamino-4-methyl-N-benzoylsydnonimine,
3-morpholino-N-(N’-carbobenzyloxy alanyl)-sydnomnnne,
3-morpholino-N-methylsulphonylsydnonimine, o _
45 3-morpholino-N-phenylsulphonylsydnonimine, - - , : o 45




di

di met hyl am no- 4
n‘D -
no
no

3-
3-
3-
3-
3-
45
4

met hyl am no- N- benzoyl sydnoni m ne,

nmet hyl - N- benzoyl sydnoni m ne,

r phol i no- N- net hyI sul phonyl sydnoni m ne, 45
r phol i no- N- phenyl sul phonyl sydnoni m ne,
4

1,186,878 °

n=hut \/I

r phol i no- N- p- chl oropheny ﬁ%&honyl sydnoni m ne, ,
3- nor phol i no-Nenitrososydnoninmine i

am no- N-nitros osydnﬁo’rpmroaq p-chlompheny&uldhohﬁmgohunme,
am no- 4- net hyl - N- ﬁrrmfph?b'gslﬂﬂm §yinppimins, 3-diallyl

am no- N-ni t rososy

amino-N-nitrososydnonimine,
lino-4-meth l-N-mtrososydnommmea

3- pi peri di no-g\ ni t3t HOONLh#tbddéydrionimine,
3- hexahydr oazepi nyslpiperitind-Nafimsogyiinaiming, ne,
3-pyrrolidino-N nl%hesﬁémmwﬂrhﬁﬂwosydnommme, 3- (N- net hyl

pi peridino) - N-nit
(1 4- pi per iygli no-

The conpounds

.-9'

Eﬁ%&ﬁ bl?lﬁ;%ﬁ%s 1s§¥d:§5ﬁ’;ﬂh£ﬂ ne.

; : 10
f he present invention are produced by

acyl ating a conpound The compound§ of; the pfetsnininyentio |aye) produced| byracjlating a compound

(1) wher &F fe

meani ng as above.

the present invention is prod§

Speci fication. No.

fol |l ow ng equati on:

I,)’R[err] and R[err] have respectively the

sane

15 The starting material of the formula (11) of

3,312, 690, tﬁe\we-tr che?ng shown by the
(Cyani de

by a nethod described in U S

[err]

(rry, wherein Rerr], R[err!\o@dNR[err] have respectively the same
0

meani ngs as above.

The r'eaction 20

f this-invention is carried out by

reacting a starting naterial of the above formula 20 (Ié)ll) wth an

acyl ating agept foreiFoly 5l aH’e pigg, ?bﬁte f
ON-, Rerr]CO, R[@rém“mefm s%gfﬁa mﬁl %,séd‘ 0 mietti éiufé?s‘éa 5

| i nked at the

25 manner, for exanple

(1) vith a 25

25

by the f@logiag bBpp@ioa om o

The introduction of the -NO group is conpleted in the known conventi onal

by reactingyg@s§tarting material of the fornula
+

t he startlng materlal

2,3030
or

R

HO - ON) R 5
i:>n - §H, — %>|r --mta - ox
wibrosation Ry t’

2 l{é

- (I,

wherein R*, R?> and R® have respectively the same meanings as above. The reaction
of this invention is carried out by reacting a starting material of the above formula
(II) with an acylating agent for- introducing the desired acyl group including the
ON—, R*CO—, R*CO— or R’SO;— group, into the nitrogen atom linked at the
5-carbon atom of the starting material.

The introduction of the —NO group is completed in the known conventional
manner, for example, by reacting a starting material of the formula (II) with 2
nitroso compound such as an alkali metal nitrite (e.g. sodium nitrite or potassium
nitrite) or ammonjum nitrite in an aqueous medium, preferably with cooling, or by
passing nitrous fumes into a solution or suspension of the starting material pre-
ferably with cooling, an organic solvent such as pyridine, an inorganic solvent such
as water or a mixture thereof.

The introduction of the R%CO—, R*CO— or R.’S()z-- group is completed in
the known customary manner, for example, by reacting the starting material of the
formula (II) with a reactive derivative of the corresponding acid R*COOH, R*COOH
or R’SO;H, such as the acid halide {e.g. acid chloride, acid bromide, ac1d iodide or

at &m

20
25 G
30
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_phar maceu;ﬂ

nitroso conmpound such as an alkali netal nitrite (e.g. sodiumnitrite or

pot assi um nitrite) or anmmoniumnitrite in an aqueous nedium
preferably wth cooling, or by p
solution or suspension of the starting material pre- ferably with

cooling, an organi.c solvent such as pyridine, an inorganic solvent such 30
as. water or a mxture thereof.

30 *  The introduction of the R[err]CO Rl err] CO or
Rlerrfsgerr] group.is conpletdd84878  the known customardy nmanner, for
exanpl e, Ly £RA%S!HY.Ed Rkt fi0Bt agig,géf% tl{orrrﬁ[a(ll) with
a react i V@olBgy inViaik biéén&?g??t%rgﬁﬂifz [sGSe0 Bidh 1AQ wales, , Rl ert] COOH

or h[/er ] 5@puitrile | drl ethgn, oiith 3l tshef aniadd lelithinating ¢ agengsuclaas ah alkdlior | de, aci d
bronj de, ~ Hesiagee; (g yaiuprhydroside, sodium bicarbonate g podivg @dpratrepid the a

anhydri dé™ p ey fe ?ol ing, in
the presmﬁ%ﬁw&ﬁﬁg Mapbbt%ﬁﬂpgg’.fdu@{%ﬁ fr&%’f@m pyri di ne,

al kal i ne salt (e.g. of hydrochlonc, nitzig, tﬁglelvmer oncswlo LA, gl sod

i cd’bonaf& G
bi car'b bl %}f

th or p-aminesalicylic act
Jﬂgﬁé’ r their salts are preferably a mi ne’ orrpound
(e.qg. trimghiyed ﬁﬂhé\ﬁ qu hsnsﬁ tion contammg about 1 milligram of N-acyl

Thus t haydim&mmecbei\lmlbl;tér &fy ek Nindr ane gelerallyy adniiniseerddspeprooduced as a free base
g injection may also be aP ’dhsggsétr fi':yvmedvlttm erbested frem ghsrprseipd i s obt ai ned as
a {8 ba{§°§° skxllij in the p ¢ b PE-GIAYEEIRI i nfd a

RS a mrreral add

salt (e.g. dh d idn mmplqs MrateCs,hovﬁubxphuﬂght tasis pives phowisec aci d) ,-

organi ¢ a?éﬂit"d wstby weight bear thy same refationghip ¢5f pareg yrivelumeasedo grampyt yr| c, CI tri c,
ascAPbi c, B i ¢ or p-aminosalicylic acid). 10 The
present l\h@,qwde Yo ne derivatives or their salts are preferably ad-

m ni st ered ith A eﬁnema&fwmrpylaﬁpsugmmtmhlutl on containing about 1 mlligram
of N-a The compounds of the p; nmtml meregémmﬁereldltp itheegtomgth omat er and are

gen%a" ':%Eﬂ@‘%ﬁé’& e c}ﬂ{?g}; « e Q’?é&;%%"i'iﬁé‘b 5 iigfaggc“ogs”ay al so_be

acet oni t rtel @nvenedeintoes phavmacdutitatie amblafsalam:emﬂ gictehs emnmatal ag agent such as an
d

'?s'»hg

applie ccms@ Qfire AP 11 15
from. abouhetéi tb @al the Jfofdenriigé Ichaggeadmmﬁfe dtayy. . The results of the test

15 are as follows. For the purpose of giving those skilled in the art
a better understanding of the i nvention, the follow ng
illustrative test and exanpl es are now gi ven. In the

foll ow ng exanpl es, parts are shown on a wei ght basis unl ess otherw se
stated. Parts by weight bear the same relationship to parts by volunme as do

grans 20 to mlliliters.
20 _ Test for depressor response. 1)
Anaest hetized cats with pyloric-ligated stonach. ‘The

conpounds of the present invention were adm nistered to the stomach or
duodenal of an anaesthetised cat with pyrolic-ligated stomach through a

t ube previously 25 put into the stomach or the duodenum After
the adm nistration, the systoric and 25 di astric bl ood
pressure of the cat was continuously registered with a haenodynano-

-meter to calculate the percentage change of pressure drop The results of

" the test are as foll ows.

A s 2
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sydnoni m ne 60 m n. 3- nor phol i no- N- et hoxy-
0 0 0 0 car bonysydnoni m ne
3—He+phetne—N—p—chtoto ) © 0~ 0
benzenesul phonyl - sydnoni m ne
3- nor phol i no- N- ni-t r oso- 1 0 0 0

. sydnoni m ne ' 12 hrs. - 3- nor phol i no- N-acetyl -
4 0 - : 0 0 sydnoni m ne
1 T QT “3- nor phol I nosydnonl m ne 10 mn? - 15 m n.
A0 m-nx¥ 8 Taste II : 1,186, 878

- 8 The conpounds of this invention-have a remarkably |ow
toxicity ipTomparTgon Te—COomnt It conmpound:

MPLE 1 | - Twent y B“'dlr }i%é/pﬁ?ésfnﬁﬁ?mé * 3-mor phol it nosydnoni mi ne
hydrochl or | dempstmpenderb i ) 308 xtegr e | of 12800} pasd s {by vol une of
acetic anhydri de an¢l 4fn.pdrtminby | vaedin Ofin. min. minpy1li di ne are
agitated fpr- 48 houls erat T Eby PFECLpi jates are
formed. The_preéeci pi at—'zlé Col]rl]é hd Tf7 fliltratilon arel rec ystal | i sed from
about 700 2 )ar_tls by wnure-qa% et hano! [t o-3i vE 2—02 Farts by wei ght
(84% of 3 ﬁ“rpii;;il o=\ acetytsydnoftmre—hydrocthl ori de having a
mel ting poj nt “17b[ erp] IC h com osjtiqn).| -

10 _hnar¥sils (_:E%Mrljl-l_[err_l\j[—}a?rldprrl f
C Cdlhpound (1) : 3-morphblino-N-ethoxycarbonylsydnonimine.  Cal CuI at ed
38. 64 22.53, .. Found
38. 77 anpgvend ) : 3-m2§)h§go-N-benzoy1sydnommmc

EXAMPLE 2 Control compound (9 p@ﬁg@h@yosygﬁb,ﬂme of benzoyl chloride are added
dropwise with ice-cooling and .agitation to 5 parts by weight of

3- nor phol i nosydnoni m ne hydrochl'or'l de suspended 15 in 25 parts by

parts by weight of 3-norpholino- NaBgmpy!l sydnoni m-ne hydro-
chloride having a nelti ng poi nt of 159[err] C.

vol ume of pyrringlichpounid &1 m?n;nnt@yef e prdI@0 iAbRbRAnd:O efiddivaOias to give 15
#crude crysiaed $ longd efetivedduraivy Shanthe ¢ohund . cabjonid ) im togrering| Hood+t ed by
f||trat|orpre$mshed wth 75 parts by volune of water, and _
recry taI lﬂ‘etﬁd froam’ 0 parts by vol unme of ~ absol ute net hanol to

ayi el omé” R bhiOfaveRedHDRER Rt Rerdt RESRA AN Qoups ~ inmne
havi ng a rm&htcbrmglqgmfﬂhlco@nalh%\[rﬂslb Jd, ICR—+JCLEB8Rer r | - C 20 5 5 parts
by wei ght of Thpderemednpice) ek ioprorved f9e 4 % ?Pq p;g ‘ggb are

di ssqbved ‘Zsugrﬁf;tﬁﬂgﬂf‘ Ry BRHE e e ottt Py iR & BI‘\fg‘n s e\mporat ed
of f und educed pressure to give crude crystals.

'Recrystal lisation of the crude crystals from met hanol gives 6.0

to 160[err] .C. (with

deconposi t {ony-. M&lkﬁl X %‘rlsrej rj_N[ err]joferr] Cl
50. 25 4.87 18. Dv :
Compound ;21000 | . . 500 250 | 125
3-morphoii1;6-N:i;einzc->yi-. N 0 0 )
sydnonimine 60 min. | .
" 3-morpholino-N-ethoxy- 0 0 0 0 -
{ carbonysydnonimine - - - . '
3-morpholino-N-p-chloro- 0 -0 0 0
P benzenesulphonyl- _
sydnonimine _
" 3-morpholino-N-nitroso- 1 .0 0 0
3 : sydnonirhine 12 hrs. : .
| 3-morpholino-N-acetyl- 4 0 0 0
sydnonimine 15 min. )
| Control 4 4 . 1 .0
3-morpholinosydnonimine 10 min, 15 min. 40 min.




Found 50. 35 4.78 17. 99

EXAMPLE 3 1.2 parts by wei ght of p- chI orophenyl sul phonyl
chlori , ' A 0
part by weight of 3- m)r phoI i nosydnoni m ne hydr ochl or| de suspended
in 5 parts by volunme of pyridine. The resulting mxture 30 . is agitated

overni ght at roomtenperature, whereby crystals are forned, and this is 30
followed by the addition of 30 parts by volune of water. The m xfture is
subjected to g f||trat|on to Ieayegsngs parts by vver ght of crude 8
crystal s whi ch dre ECT ybLal 1 bcu |1 om abott—266- Pat LD uy rot-tre—of
et hanol to give 1. E%ct f $his m(vcpg% haye a Jemarkably low toxicity in comparison ...
nor phol i no- N- p- chl oro tr?ﬂﬁ“’rg hyl sydnghisfene nmelting at 178[err] C. n;d
179[err] C 35 (wi Then@elﬁﬁﬁfﬁpﬁélﬁht @N3-morpholinosydnonimine hydrochloride suspended in '
35 5 Amgixtyrs j of 205 uﬂlerum kN @ceri¢ @fhgdride 621 40 parts by volume of 5 -
C H pyridine ar agrtated for 48 hours at room tempexatyres fher ]E recipitates are

41. 80 3 80 formed. i,l‘él mzseapnates collected by filtration are T rom about 700

arts b of ethano] to give 20.3 parts by weigh -my -N-
41.50 3.72 zcetylsyydi:ﬁmﬂrﬁe hydroch%ondg havmg3 f meltig pé;mt of 17ngé. (;1;1:}1:051122011;1_

1,186, 878 10 position). 10
EXAMPLE 4 1.6 parts by vol urre of ethyl chloroformate
are added dropwi se Wi t Analygi IGHis1/0,Cl to a suspension of 1.0 parts by
wei ght of 3-norpholinosydnoni m ne hydr ochICorr de i 5 parts
by vol une of pyridi.ne, and _the mxture is agitated for aNMhile to allow

5 the reaction to takeaqiatge. Pyridisgesi s rempved fzzcgmthe reaction

m xture by evapora- 5 tion_ and the re5|due is dissolved in a small anount
of water and extracted with¥ound 8.77 chl 82Bf or m%@eferal tines. The
extractant is dehydrated by adding anhydrous mag- nesi um

sul phate and subjected to filtration.. O%&r‘ofgrmis renoved fromthe

filtrate S bl debadh Lt GhpHig S |
Recrystal lisation Eﬁm &G Mfebjlwgtt oﬁsieilosydnonnmnkﬁg&oc%{ l%if’ﬁlfn s gi ves
0.6 part by wéi ghtmoifS @:tnby o of pyhiglizea Tho shed ngineriforet lmrsltﬂ ive 10 15 *

a el ting poi it of o3 ﬁm o T s ploy R,

Anal ysis (er r] H e Gield 5.5 parts by weight of 3-morphohno-815?enzo?l§'dno(§r
C imine havil¥ a melting point of 186° C.to188°C. . L4

44. 62 2\9 83 55 parg3b3i|_®e1ght of the 3-morpholmo-N—benzoylsydnonmnne obthimednale 20
44. 57 5. gr dissolved in-methagolic hydrochloric acid, and the solvent js evaporated off under

EXAVPLE 5 0.9 par t pi B nible o é@%ﬁéﬁﬁp M@ﬂ‘é&?‘i@ &%ggﬁ‘ﬁﬁ iz
i ce-cool ing and agd:h'loa'ﬂd ﬂﬁmg a meltmg poihib of 159° 10D t02160° [T (Wi o)

3- nor phol i nosydnoni m ne hydrochl oride di ssolved in 20 15

parts by volume of watgdalysidcp,egiafter, 1.2 parts by weight of phenyl

| socyanat e are added. The mixture is then agitated for 6
hours and kept standing overnight to C H gi v precipitates
which are separated from t{gfe@Ct ! on m i e Dy, Gy TTratgQa. The
recovered precipitates are subjected to colum cﬁromat ography to renove
cont am nat - 20 Founhg di phenyl35a. Re¢fgst al [I7Lation from

met hanol of the treated €TuUde crystars grves 20 0.8 part
by weight of 3-norpholino-N phenyl carbanoyl sydnoni m ne having a melting

point of 162[err] C. I(QM grg eco'giptotil -ch?oﬁphenylsrﬂphonyl chloride are added dropwise
with 1ce-coolmg and agitation to 1.0 part by weight of 3-morpholinosydnonimine
hydrochloride suspended in 5 parts by volume of pyridire. The resulting mixture

30 is agitated overnight at room temperature, whereby crystals are formed, and this is 30
followed by the addition of 30 parts by volume of water. The mixture is subjected to
filtration to leave 1.5 parts by weight of crude crystals which are recrystallised from
about 200 parts by volume of ethanol to give 1.3 parts by weight (78%) of 3-
morphohno—N-p-chlorophenylsulphonylsydnonumne melting at 178° C. to 179° G .

35 (with decomposmon) 35. i

Analysis' C,,H,,N,0,SCl

Calculated : 41,80 3.80 16.25
" Found 41.50 3.72 16.13




The yield is 29% Analysis Clerr]Herr]Nerr]Jerr]

C H N Cal cul at ed

5397 523 Pl —Feund

54.04 5. 53 24. 29 ' By the sane procedure
as above, precipitates are separated fromthe reaction 25

m xture by filtration. The precipitates are dissolved in nethanolic
hydrochhorl c acid 25 and nethanol is distilled_off from
the soldtion.. The.residue is wasHa®88Fth acet one % to renove

cont am nat ed di phenyl urea so as tggangighd crude 3- rmrphol I no- N—phenyl
gar barmyl sydndre mmebyi‘npl:hnecohlemyll dilerofdRege tadﬂddl dreyiwiise Iwith fagitdtien cr ude conpound

from s ‘t0a SuSPmSlon of i { els3-fp la?s Wi‘hb?d%% ilhg poi nt of
from 1;5[ eri}"% gfb% ;ﬁﬂé‘ R T e e o agg‘ﬂ’ ‘conposgi tion).
'gn,a| ysis Cl&hn rldlr €k I' SNE% s’ &i small amounte ;fe aw;gtler n;g; exterc::(:pwnh

ldroform several timpy. The extractant is dehydrated by adding anhydrous @agcul at ed
47.93 - nesiym guajphate and subjegt e & tp fltration. Chloroform is removed from the filtrate Found

b tion to 1ve tals, Rec allls of the crude crystals from
47.86 3 tgiung s 0.6 pgart b @ch;ys £ 3-morpr¥12t1mo Q:rboethoxysydnogxme having 10
1,186, 878 3 melting point of 140° C. to 141° C. Yield: 51%,
EXAMPLE 6 0.4 part by weight of sodiumnitrite in 15 parts by
vol une of water is added with ice-cooling and agitation to 1.0 part
by wei ght of 3-M8WHhEE:AHOydnoni mi ne hydrochl ori de di ssolved in 5
parts by volune of water. The mixtgre is ggitatedyor 6 5 hours and
further kept standihg—overnight-to-yield yvellow prgcipitates which are 5
recovered by filtr cfaicolpted 44.62 Recr5y8t al | i 8al3 on of the precipitates

gives 0.8 part by t of yello I SNB
3- nor phol i no- N- ni V}F,,,SH‘ e 50;5 =8 t of 130[err] C.

(with decom position). The yield is 83%
Anal ysi s C[err]H[err]N[err]CIerr|

PLE §
<6 18 _ HZ% rt by wexght bxcarbonate is added with 1ce-cgc:)? | Cj%bg[g' &gion
' 15 to . by weigh - orpholinosydnonimine hydrochloride dis: 15
36. 06 arté1 lume of inutes after, 1.2 parts by weight of phenyl isocyanate o
EXAVPLE 7 are added. The mixtidieds p:af igitat NI lgh*s anf kess stowdipl oVermighs ydnoni i ne
hydr ochl or i &he HF%P“@F whirh, ang sePafated r°ﬂ1 the arep ixtyreg by filretions Tag j f | uor acetic

A1 1
aci d aghyd ;5?%“ ﬁ §’ a§£ g,% ﬁ%:hof“atlg eZteé’ crude 'ﬂﬁ%ﬁis i S 9
concenbr at YOGS of @ha%é- Byl dﬂihﬁﬁ&lﬁaﬁng tgg ude crystals

point of 162° C, (with decomposition).

The yield is 29%.
Analysis C;3H,;;N;0;-

C H N
Calculated. - 53.97 5.23 24.21

Found : 54.04 5.53 24.29

By the same procedure as above, precipitates are separated from the reaction .
25 mixture by filtration. The precipitates are dissolved in methanolic hydrochloric acid 25
and methanol is distilled off from the solution. The residue is washed with acetone
to remove contaminated diphenylurea so as to yield crude 3-morpholino-N-phenyl-

» carbamoylsydnonimine hydrochloride. Recrystallisation of the crude compound from
' methanol gives crystals having a melting point of from 175° C. to0.176° C. (with
30 decomposition). 30

Analysis C15H,oN;0,Cl L
C H N
Calculated 47.93 4.95 21.50
Found . 478 4.9 21.57




15 produced are carefully recrystallised from ethanol to yield 2.3
parts by weight 15 (89.5% of pure

167] er r] C. to 168] er r] C (vvr t h decorrposr t| on) o Anal ysi-s

C[err]H[err]N[err]F[err] - C
Cal cul at ed " 36.10

3.41 21. 41 Found . 36.22

3.72 241.189 1186'878 . EXAVPLE 8

i

20 1.3 parts by wel ght of sodi ‘%rg rbonate are added W th

i ce-cooling and agitags4 pdb by weight of s&an:D %apﬁ{stb? Volm¥VeE @it Pfadded

3- nor phol i nosydnoniwith rie-cbofitl @ girrauailetosm;@an COwefightt of s-mrpholﬁ&ymmm&e

vol une of vvatgend bﬁ@cmwdﬁwlwélrﬁijpmev vei q oft 'girg Yuorg tis aB0ated ﬂquﬁes

3.0 parts by |ghE;c i 8335‘?* Stpfing 8?"'1‘?‘& BivEsL ey ?‘Ff‘f’fﬁ“p‘él?‘?hsa‘ﬁy

vol une of TR dﬂ@%&,ﬁ&@ﬁ&% «516.0 e B¢ wifbtle ot baBw GRRYsIgY and
agitation to the tsmfpﬁ m&-sr-mtrososydoxitnﬂfeemw £ nieleing ) pbittng 1304 a:t (véh de®mur t her
agitated for two hpwiten). wher eby t he tenperature of the reaction
systemis raised to ro;&g;t g ésjure. After t et rahydro- furan has
been distilled off fronttHed t'ion m xture, p-nitrophenol and unreacted
reagent are renoved byafuxkis @O, W th ether, and then, fromthe treated
reaction m xture, the desi fed corrpound is extracted several tines
with ethyl acetate. 30 . " After befng driel, the eNtractant is
subjected to distillation daefOve the sok 4.55 Solvanfe. and to | eave
crude crystals of 3-norpholino-Nfornyl sydnonl m ne. The crude

crystals are recrystalli seEoumlom et hanol 36.66 yi el 4.52. 3 pa34t9;4 by wei ght (80%
of pure crystal s TTT . to 151[err]
C. (with deconposition>. Anal ysr S C[err] H[err] Nerr]Jerr]

22_ 42 ? 09 Two %: wenght of 3-morphohnosydnomm E}ﬁonge are dissolved

iy

-

, in an exc t of trifluoracetic acid anhydnd ding overnight, the
42. 25 5. 17 mixture i ated to drynesslubder highly reduced pressure. The crude crystals ®
1, 186, 878 15 produced are carefully recrystalhsed from ethano] -td Jyield 2.3 parts. by weiglite 15

desired conpound n%é’ﬁﬁ Fg%g WHF% eWBY“I“W‘PFg”’rYF’é@e%‘S‘““gsP@‘parts '
by wei ght of 3-norp (41 P?@ eém?ﬁ‘/’ Iorr de are dissolved in an .

excess -~ amount ggflfor(ﬂl& cr d anhydride. After standing overnight,
the m xture is condens to dryines. ‘The crude crystal s obtained
are recrystallised from ethanol toyield 255 H partyN by weight (87%
of 3-nor phol i no- N-f or nyl syerertres 5
EXAMPLE 9 1. 7Cciated py wei gBt-1bf sodi4im bi cBr¥onate are added
with ice-cooling and agitagiga tg5.4, 0 pagtsg by wgi ght  of

3- mor phol i nosydnoni m ne hydrochloride-suspended 1n. 40 — ___parts by
volume of water and the m xture is further agitated for about 10 m nutes.
10 4.5 parts by wei ght of p-ni trophen rmnochl oroacet ate di ssol ved |n

20 parts by, 10 %rtsvbg {é &fso&u%'i; g’owma?i‘&d 36 ARG, dhopwi se Wt

i ce-cool ing afid aghslaﬁol ight of 3-morp hydFoBhlortde Hlifend Sul ting
m xture i s stirred30 partscbyiva of wite hdthe Syixtuvia 6y fadilyer agitated for abdue 10 minaes. at ure

of the reaction sy30emrt dy reishe mtrpmbelrﬂtf erda ofyed in 3G parey| dvoémg

is distilled gff f i yil? 1228 Eg; e 25
FREMICIRE oy fn kot ds ol p ety
wat er and et her anthra:r I2s bddn distilled off frb:echey&hcabd msmde fprnﬂfnph@blhﬁﬂ uhraacy:uel d-4.5

parts by wei ght (91 o fire FEMQYP hb|e;t iop|-with ether, and then, from the treated reaction

ronoch or bacejy! sy MOREPLESNGY A L ETPRE SRRty ot e Lo L, o

107[err] C . .-solvent and to leave érude crystals of 3-morpholino-N-formylsydnonimine. The crude 4
' crystals are recrystallised from ethanol to yield 2.3 parts by weight (80%) of pure ;
crystals having a melting point of 149° C, to 151° C. (with decomposition), 3

Analysis C;H,;N,O,

Calculated 42.42 5.09 '28.27
_Found .. ... .. . 4225 . .5.17. ..28.47




Analysis Clerr]Herr]Nerr]Jerr]Cl
C H N Cal cul at ed

38.95 4 50 22 72 Eound

39. 07 4.56 22.61

EXAMPLE 10 20 . 4.0 parts by wei ght of 3-norpholinosydnoni m ne
hydrochl oride are reactted in a 20 simlar manner to Exanple 9 with
5 parts by weight of, p-nitrophenyl- dichl oro- acetate to yield 5.0
parts by mei ght (89% of 3-nor phol nmma di chl oroacetyl - ‘spdnoni m ne

ha\;: ngl 2 g[egrr g élﬁlm J.bb[ err Lo e 5 &l o omibe ooddes O SR OS T on). .
Ai y 5} 3- chlon e are dissolved in an excess
H e amount of formic acid anhydnde Af 1ght the mixture is coAdense® 3.59

;. 93 to dryines. The crude crispulinebtained are recrystalhsed from SHandlGto yield 2.5 3. 5%
2

1$91 35 parts by weight (87%) of 3-morpholmo-N-formylsydnommme EXAMPLE 11
‘3 -parts by weight tEQ)hl oroacetyl chloride are added

Wi th ice-cool i ng1Apgrs by weight of Bih BichrBdhatk Gre 3ddbd RAK {c& cobling\ebd ERAtion f
3- nor phol i Nnosywdhopans e wiigtd rocbdkﬂmphoﬁhesyﬂm dlwdroclﬂonde suspended A% 4parts by

vol une o dry rﬁYd‘WI@eé&

o8 alpoyt fhérrnu i tat gd
for 4 hothrs af>PTRARTe ﬁgﬁm ZE‘Z s ﬁ%éj‘
The reaction m UhftuirsS. e ' qu,, a A ug hda@wts by voI une

30 of thaadngprramreanf a(ddenduoh@ystehes talsaito@abmientperntiere. t’lletrabsdr raat € out crude
crystals, Aft & dislled off froms eho\macioryspistuss, tandh vhatsn is pddled é‘? dPe waghed
with wat& ani %gﬁsm arewas.‘ll;%ﬁg@ﬂa %ar parts by
wei ght (95% 1$ydrid) )H@1o7°c

acetyl sydnoni m ne having a maltrng'por nt of 180[err] C to 181.5 C (vvrth

decom 35 posmsgg)caH N,0,Cl
35 . Ana ysrs t[err]H[err]N err]CIerr]Cl[er] _
C H--- e - Cal Nul at ed
30. 45 / 76 ound
3 25 Cal X 15.50 | 22.72"
1,186, 878 ' Found 39.07 4.56 122.61
"EXAMPLE 12 376 pou ts—by—werygtt—of—3=TrorptotT nosydnoni m ne
hydrochl oride are sus’pended' ~in a nmixture of 19.0 parts by weight of
pr-opi oni ¢ acid anhydrr de and 4 part& E 10 voI yme of r| d| ne,,
f ol | owed2by st rla { m”‘?sgd ‘m}“& gg&ﬂg %\, %,
r, manner to arts .
precipitate oy tay‘)_h{o G 6 sby rng ot g,L, _at ion are

recrystalli sedydn&nmme having afniiefiiiy Ip&ﬁqwfa]amoJ tot167°yCe(|wﬂh 3ec&n11ih§it’dn$ by wei ght of

3- nor phol i no- N- pr opi ony| sydnon- I m ne hydrochl oride having a
mel ting point of AedysisGHiO0:Lp 171[err] C. (with decom posi tion).
.Anal ysi s C[err]H[err]N[err]Ol cC ... -H. N
Celculated 3418 35  19.93
Found .. . .. 3446 .- 3.52.  19.91.
25 . EAMPLE 11 25

- 3 parts by weight of trichloroacetyl chloride are added with 1oe-coolmg and
agltatmn to 3.1 parts by weight of 3-morpholinosydnonimine hydrochloride suspended
in 25 parts by volume: of dry pyridine, and the resulting mixture is further agitated
for 4 hours at a temperature of from 5° C. to 10° C.

30 - The reaction mixture is cooled again with ice, and about 50 parts by volume
* of water are added to the treated mixture to  separate out crude crystals. After
recovery by filtration, the crystals are washed with watér and recrystallised from
ethanol to yield 4.5 parts by weight (95%,) of crystals of 3-morpholino-N-trichloro-

" acetylsydnonimine having a melting point of 180° C to 181. 5° C. (with decom-
- 35 position). 35

Analysis ‘CgH,N,0;Cl,

30

" w
Caloared 30.45 -« 2.87 17.76
" Pound  30.25 2.74 17.90




C H N Cal cul at ed

41. 45 5.76 21.33 Found
41. 42 5 78 21 23 10
EXAMPLE 13 10 . 1.7

parts by wei ght of phenyl propionyl chloride are added dropwi se with

I ce-cooling and agitation to 2.0 parts by wei ght of 3-norpholinosydnoni m ne
hydr o- chl oride suspended in 15 parts by volune of pyridine. After
being left st®nding over- ni ght,1868ye pyridine is distilled oftt from
the reaction m xture under reduced pr Bol €y 10 and The Tesurtimg oi ly
substance is washed g\ddy 5t e top.3_rng0;12%§oiy"§ﬁ§g£n%| Srochloride arkJuspended
Subsequent |y, th& aOmixiireS OBIARRE Yy SweghDbfeprbfishid 42idSanhydzide 4 Cp&fguwﬁ Nt
chr omat ogr aghy volume of pyfidie, ffdllewedsly sirringt flosy hbogic 20 héuss @Sroem Iehpemnire '

Concent ratibn of® Pﬁ@g%‘ﬁgm égh'le The eragials d by filtratigeqr EFFWQS?IHO wdery - i
' A

k3

product. Thi's POl s Bl by
yield 0.3 part kpssitida).ght of needl e crystals of 3-norpholino

propi onyl - 20 sydnoni mi ne having a nelting point of 127[err] Cto
129[err] C ' 20 ' Anal ysi s :
Clerr]H err] N err] QAemelyiis C,H;;N,Ol . C
H N cul ate - 59. 59

5. 96 18. 53 Caéound i N 59. 46

6. 02 18. 15 Calculated 41.45 5.76 21.33 EXAVPLE 14
2.5 parts by weight of cinnanoyl chloride are added with ice-cooling and
agit a- tion to Zo®bharts by wellddt of 3%or phdl2hosydnoni ni ne

hydr ochl ori de suspended in 25 15 parts by volunme of pyridine. After
the m xture has been | eft standing overnight, 25 - water is added

thereto, pypidine hydrochloride is diggQhMed in.the water and crystal So

are separated out. 1Af bets beeegier of fhenyl i prépioajli Gloridd R £Ia&d UdpwiseOih
recrystal | i sed figegnqeling and agitatipat th 2ifioparts by yweightcbf 3- Iblspo%onmmhiydmf fl ake

_ ndgd in: volume “of pyridi st] T- i
cr .ySt als of 3 m]iﬁg?ﬂ:%‘? ﬁ@%? from the _rea(:tiorll§ 'xtthrQ,h T d‘u pregg'e-,a melting e
poi nt of 184[ er raghg She fedditidg dilySubstande- is washed with ether to rem@ﬁ Qﬁii . 15
err]Herr] N err] Gubstdupntly, the oily substance is subjected to silica gel column chromatography c -
H N with the use of ethyl acetate as a solv@at] Cenkeatrgin of the eluate gives 0.5 Sargﬂy

eight of powdery product, This pow: uct is recrystallised from methapo
5. 37 .18. 66:) yield 0.3 part by weight of need %ﬂagf 3-morpholino-N-phenyl prop'i?g;':l_g 5
5. 46 288 S4ydnonimine having a melting point of 1375 C. 10 129° C. 20
1,186, 878 : 13
EXAMPLE 15 ' 1.2 parts by weight of benzoyl chloride
are added w th i ce- cxaalysisnG,;HN,0301 t ati on .to 1.0 part by
wei ght of 3-di net hyl am nosydnoni m ne hydrochl ori de suspended in 5
parts by volunme of pyridine, and the nm&ture i # agitat for a further 2
hour s. 5 Calculated® t €7 " Deisggyl ef t $@andi ngggyernight, 1.0 part
by wei ght of benzoyl chloride is 5 o added to the m xture,
followed by stirring.  Found 59.46  THe02yi xt ul®1¥s then subjected
to distillation under reduced pressure at a temr perat ure
bel ow 40[err] C. to renove the solvent. The resulting residue is dissolved
_ _ ExAMPLE 14
. 2.5 parts by weight of cinnamoyl chloride are added with ice-cooling and agits-
tion to 2.0 parts by weight of 3-morpholinosydnonimine hydrochloride suspended in
25 15 parts by volume of pyridine. After the mixture has been left standing overnight, 25

water is added thereto, pyridine hydrochloride is dissolved in the water and crystals
are separated out. After recovery by filtration, the crsytals are recrystallised from

methano] to yield 2 parts by weight of flake crystals of 3-morpholino-N-cinnamoyl- o
sydnonimine having a melting point of 184° C. to 187° C. _ _ &
Analysis C;;H,N,O; . ; W
C H N
Calculated 59.99 5.37 18.66

Found ' 59.85 "5.46 = 18.54




in chloroform and the chloroformlayer is washed with water, dehydrated by
mag- 10 nesi um sul phate and subjected to distillation to

.remove chl orof orm_—whereby a brown 10 il substaoncou.is

produced. The oily substance is then purified by neans of silica gel
chromat ogr aphy (sol- vent: Et hyl acetate) to yield crude crystals. The
recrystallisation of the crude crystals from et hanol
gives 0.8 part by weight of 3-dinethyl am no- N

benzoy| sy8noni i ne_ having a nel ti nlgl%é?%t of 127[err] C. to 128[dfr] C.
Anal y5| S C[err] H[err] Nlerr]Oerr] pgameisis

parts by weight of benzoyl chloride are added with ice-cooling and agites@nCUI at ed

89 \-..4 6 ,1.2 ]part by we1gth‘f &&methylammosydnommme hydrochloride suspended in 5 Found
5@ 81 volume of pyriing,jand the rmxture is agitated for a further 2 hours.

I\/PLE516 added toer being left. mndmg ov 1P B BTl ofoten B PBIEE Bh or Pde i s

. ture, followed b
added with i Corahs minge BMBeaGhl %iédl fiskifletidn Gndes Febucht pleing af o Q-
3-di et hyI ampnomzt beloiwh §0°s dmownmentheh uhnoc’fﬂeonesudmgm isCdigiolved

in 3 pagg )g::smms R andﬂém; ]Gggf‘?én ediedy ‘E}ﬁ%ldga ? mH&urs.  The
m xture 'S oil substanc poduccde%'ﬂfpﬁ ?1 Dclegs e pyl’lytjl ne,

and t he FeSU|chrbrﬂélg’r@§y plGent : SEY] Siodtte) @6l yield crudP crystals, The recrystallisation €t
acetate and dtdel ok Sestalh fromathandhigives &% garc bplweight of 3-dimethylamino-N- The

treated sol utbwwlsw@o%ﬁewSatve‘anmmp?fééﬁﬁ ta¥28° Gut crude crystals.

‘Recrystal - . lisation of the crude crystals from nethanol

b

1

.yields 0.1 part WMI@M12M23 di met hyl -
~am no- 4- net hyl - N- benzoyl sydnoni m ne (paw ng g nel ting point of from 109 C

to 25 110 C

o5 _ ' Calculated Anal ysi56.8€] err |5kflerr ] NeBiE¥ | J err]

C H N Cal cul at ed

58, 52 5,73 _Fomdyy 75 68 520 %3 Found

58. 60 5.85 22.74

EMAMPLE 17 leQui3dhl by wei ght of phenoxyacetyl
.chloride is addeqaﬂrbsvmeigﬁ:eofvuemylIcmendaqphdd&gwnh ice-coo tauon wand agitation
- td 1.0 part b mn:ghtelgbn‘of:%-dmthmoh onmneh s@pdndkd Sus-

3@ pended? Breags ed chy g B‘&%‘ By conginued
agitati on for’“b%% ﬁ;‘l&ej‘j‘l’“ ;gdfg;“:ggvgg;“ e jﬁgd ms“gm% reﬁ‘ﬂ\’et is 5ot Bt of

phenoxyacet yl Otrt RGOS ClRhRE B Chrdcitith Buc Eradh WyRls, Recrystal-

foll owed by disdtion pinhe frode GyshabsUrom mEnplapields Olypantdly ineightodf 3wiihethyl-ar e added to
the - mlmnM-m 1-Nbengpylsydngnipng thaving & meitpm @iy efelitrs 10%yEr 19 5 sg par at ed
fromt he oi | Q (fagler by decant a- tion. Crystals s par at ed
fromthe aqueousrhn%%er g) ollected by filtration and re-

crystallised fro 14131 tyield 0.15 part by weight of

3- nor phol i no- N- phenoxy-. 35 cyl sydnami mi ne. g N On the -
other hand, the oily—tayer—s—erssetvea—A—ethyl—acetate and dried with
magnesi um sul phat e.  falaaes vent is38i%3til| Sdff fPDMthe solution to yield
a brown Found O 1Y re5|5§|l¢@ The; gsesi dugy s pur| fied by neans of
silica gel colum chronmatography—4 {sol vent: ethyl
acetate) toyield 0.2 part by wei ght of crystals.

Recrystal lisation of the crystals gfameayhanol gives 0.5 part by vei ght of
crystals 1.0 part by weight Qifph®0xmqe hdﬂqrxﬂoasl\ddcpbelmw -sopliigoni m ne.

nto of @3({3? € sus-
Xhelse Ch ySt al;:%(ﬁir tg%o 8 E{Pqﬂh ry pyr(lg m%y %3 ontmued agitation for 10 - 30
nal ysi s C[ € oxyacetyl chloride is further added to the mixture,

followed by stirring for 8 hours 50 parts by volume of water are added to the
i resulting mixture and the aqueous layer is separated from the oily layer by decanta-
4 tion, Crystals separated from the aqueous layer are collected by filtration and re-
& 35 . crystallised from ethanol to yield 0.15 part by weight of 3-morpholino-N-phenoxy- 35
- -tvisydnonimitie,
On the other hand, the oily layer is dissolved in ethyl acetate and dried with
magnesium sulphate, The solvent is distilled off from the solution to yield a brown
oily residue. The residue is purified by means of silica gel column chromatography
40 - (solvent: ethyl acetate) to yield 0.2 part by weight of crystals. 40
-Recrystallisation ‘of the crystals from ethanol gives 0.5 part by weight of crystals
of 3-morphohno-N-phenoxyacetylsydnommme
These crystals have a melting point of 149° C. to 151° C.

1




C N Cal cul at ed 55. 26
5.30 Found 54.93
5.20 EXAMRPLE-18

car bobenzoxychl oride are added with ice-cooling and agitation to 1.0 part

by weight 5 of 3-norphol i nosydnagni m ne hydrochl oride dissolved in a

smal | anmount of water. A 5 smal | amount of methanol ,is added to

the mixturegEahich is then kept standii%g?or a ~  few hours td4’
precipitateour crystals. . The solvent is distilled off fromthe
filtrate under redycadRl @534pe t0 separ ate - crystals. 7 _
Recrystal lisation of the crystals from nmethanol gives 0.7 part by wekght of § °
10 | 3- mor phol i no- N- car bobenzoxyl sy&oni ni n8 havi ngNa nel ting point.of =
115ferr] C: to 10 — L16[ € C as zf,ake C tals. S
Analysi's CJerr]H err] Nﬁ‘al?'#a](e& err] 5.3 © 550 lerd’ .

c H FoundN .. ' 54.93 '5.20.  Cal%¥ ated

55. 26 - 5.30 84t ™ Found

55. 39 5.29 19. 10 -

EXAMPLE 19 g 0.4 par t; sgc}/ium AMPLE 18 SO 'i-u‘? bi caé’go t.e,; and then,
dropui se. 04 RaLSellld = Riseq wi, WHeobok e taith o 10 T ce- cool | ng
and:agitatsi on o3 f},h RAbdvdreYimi¥e | hgdibchBtideSdissolved in a small am phwdirnasydnani i ne
hydrochl ori de Qinfib @houfhf infethands iseddiedannphe bixtofe whirh de then kept standing for 2 Af t er
stirring furthéqwlf,f_?mstgg@imatg%ﬁ%d 0s, t am’ X grn(_a b &or-srses%kgpﬁuge and
crystals are preciff > 0L - of ‘E L b ﬁ;‘m&i hi oft ration and
washed W 4§  Simen hfﬁrs@kaf BenVdx§ibydnohinkine Bdving _nnmﬁhg BhintObf G1S80E, for ystads.
These crude cryg4oal. 8s Akexrysals. 20 crystallised from nethanol to yield
0.6 part by weight of 3-norpholino-N aceto- 20 ‘acetyl sydoni m ne
having a melting panysisof, H10;0,13[err] C. as flake crystals. :

Analysis Clerr]Herr]Nerr]Jerr] C H
C H N

Cal cuPIat ed

\

47.24 5.55 Calda@f 55.26 5.30 Fnund ?
47. 30 5. 33 21.25 | - | - 1
EXAVPLE 20 . Foypdni xt ure of 3:¥ part3Zby weilyfl of . 3
N- car bobenzyl oxy-L-al anine, 2.5 parts by 25 wei ght of ' _

di cycl ohexyl carbodii m de and 100 parfs b ol une of acetonitrile is stirred
25 for t hours at. r e]ngﬁgé - the; ShotAde! B4 Pi¥e Bykeipht  Of

3- nor phol imosyddp\é\q:%i: jﬁierb? ‘;%ii';‘ ﬁg,%dkm@ égégﬂoﬁ’am%p@ﬁﬁaghbyf sei ghtl5 of
dry pyridi ne armorpidieehdbonintidechytirocidridel disiolreduineg small amount ofrfepter.he nj xture is
then stirred for dﬁ%@ﬁftlwf_‘j:gﬁfr for about two rh°“rsﬁec‘f; gﬁ‘g@gg gg‘@}a :
conpri sing di cfwééffe'i?ﬁg eﬁpgﬁba ?ﬂ; m&%&g ﬁym AL IcRe cyals are reSydnoni mine
hydrochl onpde 3Kl Gl riyhartol It FyRkdl ©8) padd Chyt Wk Iof BroRisholin-Noaoent r 20 ed

30 un deeétylsyashintinhaping 8 Sueiting peintoih t140-n11a% Copd fakserplsance. The oily
subst ance is. subjected to silica gel chromatography (silica gel
colum: 6 x 10 cm a&malyieqfH, Nidy| acetate; volume of 1 fraction:
15 M) and fraction nunbers from 27 to.70, are,conbin t oget her,
fol l.owed by concentration under reduced pressure The residue obtained is
15 ' Calculated - 47.241, 1865.898 22.04 .

15 g
" Found 47.30 ~ - 5.33 21.25

' : ExampLe20 . .
A mixture of 2.7 parts by weight of N-carbobenzyloxy-L-alanine, 2.5 parts by
25 weight of dicyclohexylcarbodiimide and 100 parts by volume of _aoetoq;trxle is sgn:ed . 25
for two hours at room temperature. 2.0 parts. by weight of 3-morpholinosydnonimine
hydrochloride and 1.6 parts by weight of dry pyridine are added to the treated mixture,
and the mixture is then stirred for about ten hours. S
Separated precipitates comprising dicyclohexylurea and unreacted -3-morpholino- _
30 sydnonimine hydrochloride are removed by filtration and the filtrate is cpncengrated 30
under reduced pressure to obtain an oily substance. The oily substance is subjected
to silica gel chromatography (silica gel column: 6x 10 cm; solvent: ethyl acetate;
volume of 1 fraction: 15 ml) and fraction numbers from 27 to 70, are combined
together, followed by concentration under reduced pressure, The residue obtained is




recrystallised froma m xture of ethyl acetate and ethyl ether to yield
0.94 part by vvel ght (249 of

poi t o 10[err] C.llO[err]C. o V naI ysis

Cerr]Herr]Nerr]derr] C
H N ’ Cal cul at ed 54.39 :
5.64 18.66 . , Found - 54.13

5. 49 5 18.70 , 5 1,186878 15 EXAMPLE 21
5. t?frglﬁrtmﬂ%re\’\@e%m atesaggle 99@9@ 2dd6d with
ige-cool i ngye::gsn 243/)) d 3Lohoholino-N- -carb& benzgloks- I§-s onidghedhiving®

' orpholi melsiy ofrtos$PeC.tthed hl or i de suspended in 20 . parts by

v@l ume of water, and the mxture is further stirred for about ten m nutes.
4 arts by wei gmlysiafclmgp&obobenzyl oxy-L-al anyl - p-ni trophenyl ester in 10

parts by 10 vol ume of tetrahy@rofuranHare t heN added with ice-cooling
and agitation, and 139 M XgyRe 1S [efher agitated for two
hours, whereby the errperature of tThe reaction systemis raised to
room tenperature. Fodddpart by weﬁgﬂﬁ of $oi um bl&dr bonate is

ddded to the reactiomrmxXture amd—the i xture TsextTacted with et hyl
acetate three times. The extractant is dried and the solvent is
removéd by concentratlon unc BAMPLEZIeduced ressure, The sepabated oily
_subst ance |s ‘jq‘“ an mgﬁfgm‘g‘m AgTAHRI urm

chr omat ogr 'J&l Jexarann{%g%{m’e(?sn] ﬁﬂsausg’ s.1 parts by

wei ght (56 pafI b§3-Wéightph(ﬁﬂcﬁhbb&zﬂﬁiy%wnbl@aﬁﬂdp}l&@ugstetﬂal(apgds)Wydnonl m ne
~havingd a  volume of teuwdrpiur:e% R%m agdded mg@m@m’@d @gitation, and the 10 Anal ysis
T

two hours, wh the temperature of the reaction
C[ err]Her Irgl m { Tdom temperature. 16 t of spdium bicarbonate is C;
adde to the reaction mixture and the mixture eftHl ethyl acetate three94. 39
5. 64 . 1im@s3. T8O extractant is dried and the solvent is demomad| by concentration under 54.13

5.49 15 reda®d messuregd‘he separated oily substance is purified by means of silica gel EMAVMPLE 22

iopvu se t co:g:,n ’Eﬁlz,{%}o S L“t’“’é‘?‘t‘f’" ii%@%ggggﬁgﬁxg %re added

ar bobenzoxy aI anl ne, O. 42 part by voI ume of triethyl- am ne
amd 6 parts byAﬁQ}sgr@}prbetrahydrofuran w th ice-cooling and agitation,
and the mxture is then further stirred for about 15 m nutes. A
suspensi on prepared by 25 readting 0.8 part b¥ wei ght of
3-nor phol i nosydnoni Jiydroch € W 0. 26 25 by wei ght
.of sodi um bi-car boné%?gﬂl%n 6 parts%%ygvol ur?rr;6 of wa e§6t|s t hen added dropw se

With ice-cooling afcundgitation té4ihe redcssi on mikiure fol | owed by

agitation for one trour—wherebytihe—tenperature of the reaction
systemis raised to roomtenperature. The reaction mxture is
extr aet ed three times vuth eth I ake. The extractant is 30 20 dried,

and the solye iP%“sdly e Eiek ‘fl’l" e F’§ %‘lx“jﬁ}_ resi due
obt ai ned i gmmé’ nd 6 pam by volds ﬁ‘,’e gI{,{;Qﬁn,,{decryst allised
~from et hyl thtCﬁkﬁli'eelsehehyfhrtlef le:ﬁfedtfﬁ about 15 mmutcgj xx uﬁ& papdredity wei ght (769%

of - 3-a®r phmamwefigx{aw @%hwl jde with 0.26 part
EXANPLE 23 b ¥aight of “%1 ’5'£he ol m; °§P oD BT and 1.0 part
e Yectith o

by vei ght Ghust b the sescon sy Wai Rms@khreNg t0 1.2 parts
by wei ght afherieaemlmmre i @ktehetsd) v bl wiith eﬂl@l acetate. The exadtdns isoy vol une of

dry teorah)ﬂdFdafamr sol qgw@bﬂ meeeeciélgq/meuw 731# % efém ne 30

hydrochl ori “% %}W ¥ ﬁ;ﬁﬁﬂ‘ % @ dvdride sol ution
‘gﬁoé ra £3 é] ot .8 part by

ght of sod|um bi carbanate |smmmm coolln to 2.0

| rts 3y wei gh GF‘\Y U%@FefrtF oI v
'§ a smal | "éj};b‘{?ﬁ“f: %: ﬁ‘é;%%i&ﬁé s t hen added
| etioR Qb uia lo‘ﬂﬂaE

dropw se.. hydrochlonde dodthx‘e‘de eet hyl acetate.
“After the aktakeact ant |s dr| ed the solvent is rem)ved under ;

r educecl pres ll%“?;h p rt %ﬁﬁ*{,} ‘%Ymgs;msmdmﬁé dlssolved 40

: 1n a small amount of water and the filtrate obtained above is then added dropwise.
The resultmg solution is extracted with ethyl acetate. After the extractant is dried,
the solvent is removed under reduced pressure to give crude crystals, Recrystalhsatlon

v"—r:

e



of the crude crystals from nethanol gives 0.3 part by weight of

3- nor phol i no- N- ni coti noyl sydnoni m ne having a nelting point of
202[err] C to 204[err] C Analysis (Qerr]lHerr]Nerr]Qerr]
C H N _ Cal cul at ed

52. 36 4.76 25. 44 Found

52. 08 4.70 25.80 - _ S

EXAMPLE 24 5 ~ 3-nor phol i no- N- p- acet am nophenyl sul phonyl sydnoni mi ne -
having a neltileg point 5 of 1989p&478] C-199[err]C. (wth 16

PR DT T g e (I e p—
énal ysi s ( err] H ot ({\l cHavi 'meltingg:)iniofiz:ogc.t{;zo?%c TOPROTRD

H Cal cul at ed it
45. 77 4.66 Analvskdc0f. .N.0 Found T
45. 74 4.80 ’%‘3.‘8‘3“ o - |
EXAMPLE 25 The foll owi ng confounds & e obtaiMed in the manner . -
of Exanple 6. 10. 3- RERGELHT NO- N NI LT RSOSYGNRAT M Ne, M P. 124[err]- C.
(wi th deconposition) 10 ) ) ’ _

3-di butyl.am no- N- ni t r oso$pdmboni m ne m [52.083[ er r4.7¢C. 25.80 o
3-di benzyl am no- 4- met hyf= T ; = rr] C(with T
deconposi - tion) 3-pyrrolidino-Nnitrososydnoni m ne o
mp. 132- _134; err] C "é‘ﬁ\;\’i t%:ug_%c_orrposi t _ 1 .. ) . | '
a- [err] - pi petol i ng- SRR (AT e mnninine epingce g poim 5
deconposi tion) 1% o )

3,3 -(1, 4- pi perazi no-givl.) x| it rosobi s-sydnonimne mp. 168-169[err] C
(with de- Al r’r’)p?)g%ﬁb% ' '

3- (N-net hyl pi perazi no) - N-ni trososydnoni neéne m p.H132-13¥ err] -C. (w th

deconposi - —2f : : =

20 1. An N-a S dnoni mi 8- eri vatPe of B0 fornul a

[err] wher efotindR] €7 1] is ashydr ogeng@at om qg.68 | ower al kyl
group having one to fiv o ' — ' . an Rlerr]CO g
group derived froma carboxylic acid, a carbamc 25 . acid or a carbonic !

acid, Rerr] being hydrogen or a radical containing one to nine carbon 25 ‘

atons, an R err] CO up derived fr ORXAMP urally_occurring amno acid, .
wher ei n R[efl?‘?é&ﬁf’gf%?- At © :gé‘%?‘ﬂmﬁr"yg‘fag’*’ﬁéacyl derivatives, -
or an R err 1 ersjiperigiaéNrhiteidsydh&ifinine m.p. 124° €./(HiA ReodiphsRidPNi C aci d whereip
Rlerr] is a radi GedibutylantimiNrniogsogythnininesey §3P €ar bon at ons; _and '
Rlerr] and R err]*%yﬁ%‘*é ybN-nijjopopydpenininemg. WAcH0G < (withedrrompotioner

al kyl group 30 3 pyheilhiddON-QifSsodyBaoibntt .87 PAN 184-08B gy Ssieldy<enyl group
havi ng two tg fi\B%‘z-ﬁiﬁd’cm&N-ﬁﬁosoiysydnonimine ﬁfﬁ? 1§84 c.aﬁfigrdajzﬁy%iﬁdﬁg@UD havi ngs

seven to nine car3islepipmeino-diy)H ¥ dinjtrosba-sydheninihe inpk @68—169° C, (with de-

composition)
3-(N-pae;hylpiperazino)—N—nitrososydnonimine m.p. 132—133° C, (with decomposi-
tion :
20 WHAT WE CLAIM IS: — : e 20
1. An N-acyl sydnonimine derivative of the formula :
5 .
=~ 1@

R _v=n-n‘-i
_ o

wherein R® is a hydrogen atom or a lower alkyl group having one to five carbon.
atoms; R* is —NO, an. R°CO— group derived from a carboxylic acid,. a  carbamic

25 acid or a carbonic acid, R® being hydrogen or a.radical containing one to nine carbon. 25.
atoms, an R°CO-—— group derived from a naturally occurring amino acid, wherein.
R*COOH forms the amino acid or its N-acyl derivatives, or an R"SOy— group derived
from a sulphonic acid wherein R’ is a radical containing one to seven carbon atoms;
and R* and R* are the same or different and each represent a lower alkyl group

30 having one to five carbon atoms, a lower alkenyl group having two to five carbon 25
atoms, or an aralkyl group baving seven to nine carbon atoms, or R* and R? taken
together with the adjacent N-atom represent morpholino, pipecolino, a




toget her with the adjacent N-atomrepresent norpholino, pipecolino, a

16 1, 186, 878 !
16 of the crude crystals from nethanol gives 0.3 part by weight of i
3- nor phol i no- N- : ni coti noyl sydnoni m ne having a nelting point of ;
202[err] C. to 204 C Analysis Cerr]Herr]Nerr](err]
C He N 1,186, 878 Cal cul at ed 54436
j' ;8 2 5' of, the crude crystals from methanol cgres 0. 3 pe;rt by Wexght of 3-morpég@AR7§EE ;
3- nor phol i no- N- p- %ué‘@flsgdrﬁoﬁ’g“%havw Teltﬁ’éﬁy'f“dé%zorﬁ mne %aw ng a neltind
5 of 198[errA]ng 198[ﬁr31(1]& (with deconposition) is obtained in “the
manner of Exanple. 3. AnaIyS|s CerrJHerr]Nerr]derr]S
Cc H Hal cul atwd 45. 77 -
j‘ gg ig' gg Calculated 52. 3%‘”” 4.76 25.44 4%(;;1/“'; 55

- The follow ng corrpounds &R obt ai ned i4».d4¢he maamer of d5@nple 6. 10 {
3- pi peri di no- N-ni trosos—y-d-nem+ﬁ—ne—m—p——é2-4&e¥+]—e—(-w—t—h—deconp03| tion) o
10 3-di butyl am no- N-ni trososydnonimne mp. 53[err] C y

3-di benzyl %m no- 4- met hyI N-ni t rososyl?mmmmied? ) 103@;06[?;”] C. (wth @
deconposi - ' 3-morp p-acemmmop leydgoniming\baying raqmelt i i né !
mp. 132-134[ er °f 1%’ C(Wll é@%&@}pﬁ@; is ptained in the mamer opgzamgi 4 t
3-[err]-pipecolino- N—nltrosos%dnommne m p. 83 84[err] C. (wth 1

degorrp05| tion) Analysis @ 4Hy
'3' - (1, 4- pi perazi no-diyl)-N, N-di ni t r osgbi s- sydgoni mi nexm p. 168- 169[err]

C (Wlth de- SOFPOSH--o) i
3- { N- et hyl pi per azi no) - I@a\ﬁ‘l‘lm‘bsosydnon‘%’rﬁ%e m $:66132- 18%err] C. (with
deconposi - t 20 VHAT CLAI ¥l 3S: -

20 1. An |\L;-\Fr‘\ r;\/dnnnl m.ne %F\FI \/:-\'??égn of irh/IlFmdc\ formul a !
[err]

(ry, wherein R err] is a hydrogen atomor a |ower al kyl group a
havi ng one to five carbon f ExAMPLE 28 ONS; err] is -NO an §
Rlerr] 0O group dehefslowinespmppundsersokipingdin shejmgnnepof Exsrplf. c -

10 3-piperidino-N-nitrososydnonimine m.p. 124° C, (with decomposmon) 10
. 3-dibutylamino-N-nitrososydnonimine m.p. 53° C.
3-d1benzy]ammo-4-methyl—\-mtrososydnommme m.p. 103—106° C. (with decomposi-

tion) . -
-pyrroli)dmo-N-mtrososydnonnmne m.p. 132—134° C. (with decomposition) I
15 3-a-pipecolino-N-nitrososydnonimine m.p. 83—84° C, (with decomposition) 15 :
3,3"~(1,4-piperazino-diyl)-N,N-dinitrosobis-sydnonimine m.p. 168—169° C. (with de-
composition)-
3- (N-methylplperazmo\-N-nrtrososydnommme mp 132—133° C. (with decomposi-
tion)
20 WHAT WE CLAIM IS:— ' ' ' 20
: 1. An N-acyl sydnonimine derivative of the formula .
R
E \r r f -3
®

R VL
@,

wherein R* is a hydrogen atom or a lower alkyl group having one to five carbon
atoms; R* is —NO, an R*CO— group derived from a carboxylic acid, a carbamic
25 acid or a carbonic ac1d R? being hydrogen or a radical containing one to nine carbon 25
atoms, an R°CO— group derived from a naturally occurring amino acid, wherein
R*COOH forms the amino acid or its N-acyl derivatives, or an R'SO,— group derived
from a sulphonic acid wherein R’ is a radical containing one to seven carbon atoms; ;
and R! and R? are the same or different and each represent a lower alkyl group ’ o
30 having one to five carbon atoms, a lower alkeny] group having two to five carbon 25 i
atoms, or an aralkyl group having seven to nite carbon atoms, or R* and R? taken .
together with the adjacent N-atom represent morpholino, plpecolmo, ) :

-




25 acid or a carbonic acid, R err] being hydrogen or a radi cal

contai ning one to nine carbon 25 atons, an R err]CO group derived
froma naturally occurring ampo.acid.  wherein Rl err] COOH fornms_the
amino acid or its N-acyl derivatives, or an Rlerr]SJerr]- group derived
from.a sul phonic acid wherein Rerr] is a radical containing one to seven

car bon at ons; cand Rlerr] and Rlerr] are the sane or different and
each represent a |ower alkyl group 30 having one to five carbon atons,
a | owner allyenyl gr oup haV| ng tvvo tqlfggy;g carbon 25 atonsg7 or an
aral kyl or-—Rferri—and—Rferr] taken

toget her.w th the adjacent Natom retha\ent m)rphol | no, pipecolino, a
1 i 1,18 c&? 17

-

¢ |caI wherein nis 4, 5 or 6, an s ~ radical wherein Ris an
gFy group having one to five cafbon atonms, or the radical: [err]
) ' wher ei n R[err‘}‘ and R err] have t he sanme neani ng as above, or
a phar rraceutl eadicplyherein g it phfrds an salt thereof.

R 2. A corrpound as claimed in claim1, wherein the group [err]> N
is nmor phol ino.. 3. 3-nor pliol ](,'H'U'AJ\I- benzoyl sydnonl m-ne. 10 4.
3- mor phol i no-N- car boet hoxysydnoni m ne. "

10 5. A nethod for producing a conpound of the fornula:

[err] ~ rﬁM}ﬁWﬁ:\eﬂ&n'ﬂi@Hl&y‘l&oﬁrﬂ%&ﬁ%"ﬁ@%ﬁﬁﬂnﬁm@,drﬂié@idwﬁl' kyl group
having one to five carbon tons,” Rl err] 1S an.acyl group, R err] and
Rl err] are the sanme or different and each represent a | oner al kyl

group having one to five €anponyat - % | oner al kenyl group having two 15
to. five &arbon atoms, or an ara kgrmgr oup havi ng seven to nine carbén
atons, or Rerr]- ' and R2 tak@c’gmt—h\ér with the adj acent N-atom
represent_nDrphoILnoi:pipecoLinq, [err]

e _ o | amm,
L wherem R" and R‘ have the same meanmg as abovc, or a pharmaceuucally acceptable
% ' _ salt thereof, - , R
‘ B TN compourd as claimed in elaim .1, wherein’ the group R1-!>N—— is morphol_ino.

y 3. 3-morpholino-N-benzoylsydnonimine, _
- 10 4. 3-morpholino-N-carboethoxysydnonimine, ' 10
5. A method for producing a compound of the formula: :

ST S
/N' f T R .

r? @ = N - g4
@,

wherein R® is a hydrogen atom or a lower alkyl group having one to five carbon

atoms, R* is an acyl group, R* and R*® are the same or different and. each represent a

lower alkyl group having one to five carbon atoms, a lower alkenyl group having two 15
to five carbon atoms, or an aralkyl group having seven fo nine carbon atoms, or R*

and R? taken together w1th the adjacent N-atom represent morpholino, pipecolino, a

€ Hé)n_N—_ |

tadical whetein # is 4,50r6,an
Jr—
20 I g 20

radical, wherein R is an alkyl group having one to five carbon atoms, or .thc radical:

R R A




radi cal wherein nis 4, 5 or 6, an 20 [err]

20 radi cal, wherein Ris an al kyl group having one to five carbon
~atons, or the_radical: 18

1,186,878 o 18 [err]

creny, wherein Rlerr] and R err] have the same meaning as above, or

a pharmaceutically acceptabl e salt thereof, wherein a conpound of

t he fornul a: _ _

(rr), 5 18 1N which Rerr], R[err]lqggng[err] havi ng the séne nmeangng as
above is r '

6. A conpound as clained in c 1 substantlally as herein deSCFIbQPrMAth

reference to any of the speC| 7. A nethod asj g
claimed in claim5b substantlally as reln descrlbed wi th reference fﬁ’

to any of the speC|f|c exanpl es c=n-nt iz
10 8. Conpounds as clalhﬁé in claim1l when prepared by a nethod
as clained in claim5 or 7. (11D, i
ELKI NGTON & FI FE, " Chartered Patent

Agent s, wherein R* and R hpfeghe sint peaning leipaboes, or50plBunapqutidalliHstepebln,  London,
WC 1 ‘salt thereof, wherein a cotapound of the fonnﬂgent s for the Applicants.
Printed for Her Majesty's Stationery Ofice by the Courier Press, _ i
Leam ngton Spa, 1970. Publlshed by the Patent Ofi ce, 25 - !

Sout hanpt on Bui | di ngs, London {T T @h whi ch
copi es may be obtai ned.
V = R
| an,

5 in which R, R? and R® having the same meahing as above is reacted with an appro- 5
priate acylatmg agent.
6. A compound as claimed in claim 1 substantially as herein described ‘with
- reference to any of the specific examples. .
' 7. A method as claimed in claim 5 substantially as herein described with reference
10 to any of the specific examples. 10
8, Compounds as claimed in claim 1 when prepared by a method as claimed in

claim 5 or 7.
" ELKINGTON & FIFE,
Chartered Patent Agents, . '
ngh Holborn House, 52/54 High Holborn, London, W. C L, . : .
Agents for the Applicants. '

Printed for Her Majesty’s Stationery Office by the Courier, Press, Leamington Spa, 1970.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, fmm which
. copies may be obtained.
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