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together with a phar naHé%Afbcal I 2@8,cept2£tﬁ,e 2 AD, 2Babyr i er.
15 z% r tensive
activity are known in glzgy . 30Y, 32Y 320 se are
courmar anyl and i ndanyl qub&, mqqmy _U1§( 5,3_ Qﬁ)
benzodi o&ml‘mﬂmﬂ&l goeas__c(u?qgﬁt@i n and Green, Nature, 201 628, (1964),
and benzo- él oxol uani dines (U.S. 3,149, 129).
20 The conpounds WW"M@? Nvention can be made nost
satisfactorily by 20 Dioxolan Substltutedﬂmn poands 1, 3- di oxol an- 4-yl
substituted Carpleal KioRbRes et B L s‘&'i arfl &fsﬁ%éﬁ‘&
L hi opseudowg3s the State of Delaware, U.S.A, and h mdschene
enonst r at ®@arkachieant Beeielel, yStael iof Ehlhfﬁ'mmEU ta‘ms rof America, do hereby maki ng t he
corrpounds dﬁdﬂrﬂhélellmmhlfehwhwh we pray that a_patent may be granted to us, and '
the method by which it is to be performed, to be particularly described in and by 5
the following statement: —
. This invention relates to novel dioxolane sd:sm‘tuted compounds, to their manu-
facture and to pharmaceutical compositions containing them.
A compound according to the invention is a 1,3-dioxolane’ substituted at the
10 4-position by the group —A~—B, where A is a C; s-alkylene group and B is a 10
guanidino group or an N-substituted guanidino group, and pharmaceuﬂczlly accep- '
table acid addition salts thereof. Compounds according to the invention have anti-
hypertensive _activity. Pharmaceutical compositions according to the invention accord-
ingly comprise one of the compounds together with a pharmaceutically acceptable
15 carrier. 15
Substituted guanidine having anti-hypertensive activity are known in the art.
Examples of these are coumarany] and indanyl substituted guanidines (U.S. 3,153,057),
benzodioxanyl guanidines, (Augstein and Green, Nature, 201, 628, (1964), and benzo-
1,3-dioxolyl-2-guanidines (U.S. 3,149,129).
20 The compounds atcording to the invention can be made most satisfactorily by 20

reacting a 1,3-dioxolan-4-yl substituted C, s-alkylamine with a 2-alkyl or 2-aralkyl
thiopseudourea.

The following reaction scheme demonstrates schematically suitable methods for
making the compounds of the invention.
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wherein X is a halogen other than fluorine preferably chlorine, Mis an
al kali netal, preferably sodium and R and R are each
hydrogen . or a substituent as—defined : her ei nbel ow.
In Step I, virtually any non-reactive acidic substance can be used as
catalyst. 5 See F. F. Blicke and E. L. Schumann J. A m
Chem Soc. 76, 1226 [1954]. Tol uene- sulfonic acid is
preferred. Any inert solvent, e.g., benzene, pentane or preferably
t ol uene,, whi ch provides an azeotrpﬂbgqpistillation m xture with water and
"Z\y\mich pﬁaqp _ ———Separat : ; T-af used.
: Step | Ais preferred over Step1.B. ~ . . 10 In Step I B, neutral
éinergvﬁolvents are used, e.g., SEBIIB«r] or other chlorinated hydro-
cakbon. - . o In Step 11, dry sol ventg should be used,
N, N-Di al kyl aci d am des, e..g., dinmethyl -~ _'l f or mam de and
di net hyl acetam de, appear to catalyze thefreaction.lAlkanoLs, e.g.,

ethanol, are also useful -solvents. Sodiumis fhed£%9P gewet.al l o salt of
t he pht hal i mge, : 15,‘ : hh@$m§_ S sud e nore
readily avai Il(aijbl e+p8¥2‘ggl§ifu'm it hal i m degrragay 256 15 be
used. .- . | OSt.epl | |, aqueous, hysy, aphydr ous
hydr azi ne can- be used. 95 peré}'{t)t hanol is a usef uIELsoI vent @l t hough any
inert solvent for Internmediate Il can be used. At.|egst one nole and
preferably two nol es of hydrazi ne per nole of the substituted 20
phthalinde is preferably enpl oy®d. Hydrolysis in al coholic alkali-nmetal
hydr oxi de 20 i s:effective but gives |ower yields than
hydrazine. |If desired product [IT1] can readily be

converted to a sécondary: al kyl substituted, amine by methods conmonly

enpl oyed LT o in theadide prior to proceeding with Step IV.

Step IV is the prefered nEthod.gﬁgﬁ#bducing the final products of this

I nvention. - 25 ‘Possi bl e iations aremfhe use of' ot her
L

& kyl thiopseudourea or aral kyl -3-thio- 25~
ndour eas such as bemzyl| t | opseudo reai[U,S. 3,

pr gnot e 2z 4 oH8the |negayom | ' CH*H"EI * Be% * TPH Phar macol .
248 395 [1965]1; an acld dhdiltion |k -OI - -L‘a t of the amine [I11]
and a thi opseudourea b se; Ny e -of non

I
- ;§<g|substi uted. 4
1,197, 313 . b " lg oo’ 4 . [e.g., with
al kyl] thiopseudoureas. of the type desexi bed by McKayYet al., J. Med.

3 70];_annnnia to

Chem 6, 592 (1963);-2-nethy{thio-inidazole.(ﬁmort et ‘al., J. Med. Chem 6,
283 ' - . ’ -

wherein X is a halogen other than fluorine preferably chlorine, M is an alkali metal,
preferably sodium; iﬁ:l R and R’ are each hydrogen or a substituent-as ddinqd
hereinbelow. : S . :
‘In Step 1, virtually non-reactive acidic substance can be used as catalyst. 5
> Eke%?Ff%ﬁﬂnamiEﬁﬂﬂihmman.Am.CMmLSm:ﬂ&lzm [1954]. Toluene-
sulfonic acid is preferred. Any inert solvent, e.g, benzene, pentane or grefera'bly
toluene, which provides an azeotropic-distillation mixture with water and which phase
separates in the Dean-Stark trap can be used. Step I A is preferred over Step I B. 0
10 In Step I B, neutral inert solvents are used, eg., CCl, or other chlorinated hydro-
carbon. - o e N L
In Step M, dry solvents should be used; N,N-Dialkyl acid amides, e.g., dimethyl
formamide and dimethyl acetamide, appear to- catalyze the reaction. Aﬂ-kanols! &g,
: ethanol, are also useful solvents. Sodium is the preferred metallo salt of the phthatimide,
15 although other salts such as the more readily available potassium phthalimide may also 15
- e u m. . . - - . EE - . . . - . - .
b “in Step I, aqueous, hydrated or anhydrous hydrazine can be used: 95 percent
ethanol is a useful solvent although any inert solvent for Intermediate II can beused
: At least one mole and preferably two moles of hydrazine per mole of the substituted
20 phthalimide is preferably employed. Hydrolysis in alcoholic alkali-metal hydro:nde 20
is effective but gives lower yields than hydrazine. If desired product [TII] can readily
be converted to a secondary alkyl subslt%tuted amine by methods commonly employed
in the art prior to'proceeding with Step IV. : R
L _ l-Mhszepprr\lr is the prefen'egd' method of producing the final products-of ¢his invention.
' 25 Possible variations are the use of other 2-alkyl thiopseudoureas or 2.-:_1ralkyl-’2~th10- 25
pseudoureas such as benzyl thiopscudourea [U.S.'3,027,370]; ammonia to promote
' the reaction [Fielding et al, Brit. J. Pharmacol. '24, 395 [1965]]; an ac_:xd ad.dmon
salt ‘of the amine [III] and a thi ourea base; use of mono- or disubstituted.




(1963); and the use of 3,5-dinethyl-1-guanyl pyrazole, (Can. J. Biochem

Physi ol . 38, 493 (1960); Scott et al., J. Am Chem Soc. 75, 4053
_(_J__953) cyanam de (Braunr—5 ] Am ("hnm Soc.—55 1291 (1933) or

guani di ne base and tosyl ate esters thereof 5 (I\/bnr oe, Chem “and

I nd. 43, 1806 (1964). The followng is a description of

preferred conmpounds of this invention which have phar macol ogl cal
activity and which are exenplified by the follow ng for mul a:

[err] 4 10 wherein nis anlptlga,geg fromlto preferablya,to4

and nost : 3 e G G . —&h : _.ogeny.f
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rings and whic |s acar ocyc I C ro r| system of the

benzene or naphthalene ring series, “a” e;nga@§c||c ring system of

t he cycl oal kyl ,or unsat.uratéed cycloalkyl_serl g~or a carbo- cyclic
ring system of ‘the arylal kylf ? 'cycloalkylalkyl series, or R
and R together with| the %-position garkyon .atom of the di oxol ane
ring forma spirocyclic 20 o  ca bocycllc Br het@f%cycllc ring system

20 The term "ﬁétbqggcllc means” cyclic systenms all of whose
ring menbers are car®hon bns. Spirocyclic carbocyclic ring systens
can be nonocyclic or polycyclic, but preferably conprise no nore
than a tod&l ofWhg;il?wg@n integer %ﬂe Ssatetﬂa?blgbédttoo‘( and mos;yprdfeuhbgbsrlﬁﬁat edl0 Thus
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pi peri di ne, Phenihy. n%‘mIYl'b“tyl bPhe“Y FEpRsT!
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"| ower " ”Wl”f%'ﬁf fphene, Fyﬁdﬁ';p idi Xypene, t iEERe e:oR?ﬁP "% ng up to
o it o bon s i geivis it Bt o R SR 0o o
activity of coripatw@l&oa of tahdyEloallipl St dubslituertt. TROGGNE lobver *Peg] Mién' used result

of the novel memmt'bmmmmmm@mmmhmlmx juani di ne vt a
! over - al kyl ene rgwme novqe%*cglol far combxna'n:i:::Fi %fg%?{;{(@?:nte@? guam metbsxgh :t y varies

in degree and lower-alkylene group: Naturally the manifesta'mon of this activity varies in degree and , J4
. character from compound to compound. _ g
45 " Because novelty and utility ‘of the compomds are the result’ of the molecular 45 i

combination of the 1,3-dioxolane structure joined by an alkylene bridge with the
guanidine structure, embraced within: the scope of the compounds having this structural
combination .are those havmg one or more, usually not more than four and preferably
not. more than three, simple substjtuents on the R and R” substituents. ‘Those which-

50 cah be on a carbon atom theréof’ iriclude halo, e.g., chloro and fluoro, C, e-alkyl 50
including. methyl ethyl, propyl ‘and octyl, triffuoromethyl, trichloromethyl, C,_-alkoxy
including methoxy and ethoxy, aryloxy and ‘aralkoxy including benzylozy and phenoxy,
hydroxy, ‘carboxy, nitro, a sulphonic déid group, acetamido, aryl including phenyl
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character from conpound to conpound. 45 Because novelty and
utility of the conpounds are the result of the nolecular 45
conbi nati on of the 1, 3-di oxol ane str.ucture joine y _an_al Kyl en

with the guani di ne structure, enbraced within the scope of the
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i When the compositions of this invention are used as pharmaceuticals, they can
' be administered orallymﬂzeformofpnlls, tablets, capsules, e.g., in admixture with
talc, starch, milk sugar, or other inert, ie., non-togic or pharmacologxcally acceptable
pharmaceuucal carrier, or in the form of aqueous solutions, suspension, encapsulated
60 -suspensions, gells, elixirs, agueous alcoholic solutions, e.g., in admixture with sugar or 60
other sweetening agent, flavorings, - colorants, thickeners, and other conventional
- pharmaceutical -excipients. When ‘injected subcutaneously, intravenously or intra-
muscularly, usually the Iatter, the'y canbe adnnmstered .8, as an aqueous or peanut
-oil solution or suspension using.excipients and. carriers conventional for this mode



In the Carotid Occlusion Test, a dog is anesthetized wth 20 ng./Kg. of

t hi opent al and nmai ntained with 60 ng./Kg. of chloral ose by IV
i njection. The fenoral atery and vein are catheterized and the
common carotid arteries are isolated for bilateral 35 cl anping. After

determning the control arterial pressor response to 30 seconds of 35
carotid occlusion, the test conpound is adm nistered and ‘the fesponse is
again _f_- naeasured ~The dose which pruxj;ames apprOX| rratel y a 40 percent
i nhi bition of—the
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for potency com " "n--'.a reﬂux distiRaoh 3Pt [9ee BT POBlickeS8l BIEUSSumann; J. Am I'n
t he Nor epi nephr i nehde o€ 60 1226 ¢15i54)) aduiHip&D with! ia [TAn- mr;smpemg m& to 300
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i nvention mani fesnvste(‘lwé);*ﬂfm delittion’ 3 Cheteiallp bpiticablects s - Eﬁﬁ}i of ‘Tformediates. @6 Ot her

known guani d Lwilhe e smg:ggcebag. dropy el; and protected 55

When the co i il e T hrant B0 2ok ¢ o8y
can ' 69 bl Yarhilcifidd . -

capsul es, eg., | nhaﬁmvmt ktrrﬂngvafth- ‘another hour oftmi-rmg astrmr:iemM @l&ggirof or
ot her inert,,j.e. porsssin thpdepside g 3ph - refoweted % @gr;t&@@ a5t of 5o 10°.

phar maceut i ¢ caﬁﬁ?‘ mdﬂmb@ltgﬁ’gf“ﬁr Wﬁhm orf0
encapsul ated 60  pydrou tdidBate 4@ 1d s§nedei‘ﬂe>§brﬁ§1 boﬂﬂglﬁqlﬂ@ma
solutions, e.g., Nge® a.dnn;ﬁauﬁsedvm t h--sugar or - ot her svveet eni ng

agent, flavorings,; €olorants;” thickeners;*and "ot her - convent i-onal

phar maceut i cg excj pﬁﬁjﬂﬁ% \(\%ﬁ ?P ect ed ‘'subcut aneousl'y, i ntraveénousl Y 4 gr
I ntra- muscul ar | ygi, gdsia y the latter, they can be admi ni steré
e.g., as an aqueous Ehiqueamlulso& “-oil- sol utlon -or suspen3| on using

excipients and carriers conventl onal f s-node =
1,197, 313 Osrmw‘ | 6

2Pit 4.5]dec
of “admi ni stragion. P@ﬁ B oY s éﬁlwﬂéﬁaﬂ@h@f tthg‘éﬁa'ﬂiosa
will be a{maaﬂﬂ-a ch-avas ‘sdﬁﬁadmbmaﬂew iberpdediftes; Saec) iH/iBilimaarsgid t oxi City

off the selected BoYinwurfdsh J. Am: Chem, Sory & Py unde
devel opment phase _of: 'gggﬁ@ih-_ 0oof; godigp hydrs (é}zaipgroen

;-O’f‘ﬂl qus dlmethl amide;- & 29.4%.
preparat i onsgand gxa de v Srad m 26 NGRS fa¥ 45
and products of tbunﬁectemwnibin@m fotoe bsedtsmasAMGanladdxmgrpm ot éiobi @e ade.

5 “hour ‘at’ tempera ﬁxﬂ FEyipg up 10 7(();5 3 ggyéiﬁ)-dmxazzpm
4. d g mm io in

2- Cnl or orret hyI L j’ ﬁy%ﬁx@ %%g urewasheated atreﬂuxforShomsandthen
ﬁltered hot leaving 108 g. of sodium chloride on the filter. Reaction is practically 50

-compléte after 2~ hours- at- reflux. - Reaction- at “125°- appears to' require at-least 24

hours for a similar yield: The filifate was evaporated at reduced :pressure on the steam

_bathi-'to an oily residue which-was- diluted with 200 ml. of benzene and filtered. The

filtrate was washed obce-with 100 -mk. ‘of 1 percent aqueous sodium hydroxide and 3
55 times with 300 ml. of water. The benzene was removed at reduced pressure on the 55

steam bath and the residue’ triturated with' petroleum ether, whereupon it crystallized

“to give Z(phthalmdo—meﬂmyl)d,4—dmxaspm [4.5])decane, melting at 87—90°.

Crystallxzauon may also be induced with isopropanol. -

- This ‘compound was also made by a similar procedure but -using commerc:al
60 potassium -phthalimide mgent in place of the sodium phthahmlde used in the pro- 60

-cedure described ‘above. 102 Grams of - 2-chloromethyl-1;4-dioxaspiro[4.5]decane,

rtak

n'a art) of the

*

- ,4"‘



The preparations of this internedi ate conpound are illustrative of the

nmet hods used to make each of the corresponding first step
internediates leading to -the 10 _

The first procedure is preferred. 10 Procedure A

In a reflux distillation apparatus (See F. F. Blicke and E. L. Schumann, J.
Am Chem <Soc..76, 1226 (1954)) equi pped with a Dean-Stark trap was
pl aced 442 g. of 3-chl oro-dydsypr opanediol and 4 g. of p-4oluene
su f oni c—aetd—ant—1+360—m—of—15—totuene—AFter—reftux—thad—been—

abl i shed, %ﬁ?ﬁ:ﬁ@%ﬂ%&%ﬁ%%mwﬂ of jaghydrous wi se
dur| ng-a peri S d‘“ﬂéf 1,21}%% r 6 hours
ung i & 8bd 6RARR stlogchas@q)daaalna 8o eéﬁggeia TH &iekewed! 68 ni; of

wat er was coldxleed&ﬁth 517@1@1 of water whkh)lpw‘ci)maned\AaSolt;dmbeqheaﬂcbotih:ewpd—l adjsusted to
: : cerebinedjged mixed ¢ at e was

neutrality w ¥aceg ¢f chloroform whic] a1
distilled, refVihiX i mshefl i Fihied o0
1, 4- di 0Xaspi rrifiisce o larme zeoiviﬂlhﬁa beh Zethhty Bhid ;ﬁ m

20 10 Prwmsledlwite SBml of 8. percent aquedus bnﬁmﬁ Iﬂﬂldwedfb fa.waBh wiBl | cke@0 and F.
E. Anderson, 39 mlnph lW@#e ﬂlgo@ed o give 2 ahm@?@@lyé)i%@)xasﬂf?ﬁ‘*é lIteaction is
general |y appiFtafeig 8% 5%y oup of internediates. In a reaction

flask equi pped Vinhisisa | arge stirrer, ice bath dropping funnel and protected
25 )éférom rrﬁ]akﬂthtedef 631114; 'Jg tubes-, was placed 200 g. of 15

cycl ohexXanone, D35 :f-g%y‘] epi chl orohydrin, and 5001 . of
anhydr ous car boﬁzp\"’étrgcﬁ%@r’i He$5%hen the sol ution had cooled to
10[err], 67 g. of stannic chloride gyep prdded dropwi se over a period of 2.5
hour s W|th StRrepatarign 1 4§t b mnmpilr‘fmsjﬂem-ylaﬁetﬂglamtnelsmmat roomtenperature,
69.8 g. 203 a6 2 ,%daoxmm[r&ﬂdﬂene 5@‘%5 mlgef addél at a

t enper a of}fd € ﬁ“ e-..th: )Weze ﬂ%& ‘% the aqueous
phase was. de(‘eﬁ%&l cﬁﬂer' shed twice with portions of Eth .

coyrbi ned car’ﬁxartomlsixeuaﬁtthltesrmdjeasmdrexete ﬁotmnoomsafmidadmdﬂdedover an-

hytr ous ot as%i?“iulfﬁo ‘Bhlrl?b dﬂf’dF lé’ée }Yﬁ@ﬁ’@gﬂtiﬁ% d%at 2918 to
e waﬂﬁé’ﬁ% s

124[ err] ed with ether, and I ysl S:

acid
C? cul at ed f Qb gﬁf qm&i«@& -Qfgl thylamine sulfate, melting at 237.5—239.5°.
3 Found: d, 18. 06’

STEP 11 %ﬂm At o '
2- Pht hal j i donet o ?j" 4 3] dgcppe 40 " The® 3

preparatton of tHg: P ﬁtel’N V@gzi v€ &&. il lustrative of the general
40 procedur e Whl ch’ was satl sfact ory for -all such i nternedi ates. See

J. H Billman arikye oily TESldue ﬁry and is ipthe desiredf forms 2500(1953) .

A9.1g. portﬁ%ﬁ%@ﬁl %T?QFWEFF F%&?ﬁd?] sus ns| on)

was sl ursi ed boabou 80 nhydrous di met yf or ma and hen

29.4 g. 45 altabmyeswasndlﬂngrmhemdq!d I@ﬂmgltpahd thouitdne reaction
pepeedures and used, to forma

m xture fro
cl osed syst er'gm @gd J.‘%Egl?%:“fg%g ﬁ@gf’gg‘j} clﬁmdlznd houy, at
.t enper atgyr es tHiﬁattoQa rr

‘2-chl ororret hyl - 1, 4- di oxaspi r o-; : [4.5] decane was added together with
0.5 g. of sodlun1|od|de (optlonal) in.20 m. ? of dry

di met hyl formam de, and the m xture was heated at; reflux for 5 hours and
.then 50 filtered hotlleaM|ng 10.8 g. of sodiumchloride on the filter.
Reaction is practically 50° . conpl ete aft:er 2 hours at refl ux.
Reaction at 125[err] appedr to require at |east 24 hours for a
signlar yield. The filtrat'e was evaporated at reduced pressure on the steam
bath to an oily residue which was diluted with 200 m . of benzene and
filtered. The filtrate was washed once with 100 mi. of 1 percent
aqgyueous sodlun1hydrOX|de and 3 tinmes with 300 . of water. The
benzene was renmoved at reduced pressure on the steam bath and the
resi due triturated wth-pétrol eumether, whereupon it crystallized




to give 2-(phthalim do-nethyl)-1,4-dioxaspiro [4.5]decane, nmelting at
87-90[err]. Crystallization may al so be induced w th isopropanol.

Thi ; edure but using comercial 60
pot assi um pht hal i m de reagent in plce of the sodium phthalimde used in the
pr o- 60 cedure descri bed above. 102 G ans of

2-chl oronet hyl - 1, 4- di oxaspi r o[ 4. 5] decane, 7

1,197, 313 g 121 g. of pot assi umipllgf}ﬂgl i mde 6 g of pot assiumg

i odi de and i Aty reth e fxed and
refl uxed gentlyfor approxwrately 16 hours W|ththe reflux ¥

condenser closed by a calciumchloride drying tube.

was filtered hot,
filtrate was 5

and 48.1 g.

of potassium chloride was recovered. The

diluted with 500 ml. of water which precipitated an

R

The sol ution

i

oil. The aqueous portion was | 5 extrac ed’ wce wth 250 ni.
portions of chloroformwhich perg conbi ned andv\ly d = wth t@ oily
precipitate. This chloroform g¢¢dfact was thean ga%dl wi t wat er, dri%d

wi th magnesiumsulfate, and ey3pprated to & oi | @fijch cstal | i zed Bihen
triturated with i sopro%hol . The crude ﬁr"b‘ﬂmct recryst a|'§l zed
fromethanol and the crystals washed wit %’ﬂ‘) m .W§ 8 percenll
aqueous sodi um hydroxi de, folljowed by a wash with 10 Q 50 m g

water, and then dried to give]2-{phthalin do-nefhyl }-1, 4-di oxaspi ro[4 5]
decane, nelting at 91-92[err]: AN ysis:T

Calculated for Cerr]H err] NJ C, 68.03; H 6.38
15 Found: C, 68.

STEP 111 Preparation 1 yaspir ¢i4. 5]

dec-2-yl -nmethyl anine Sulfate. | & 0. 3]GRans of =« 2

2- pht hal i m donet hyl - 14d|o>ea" é(le alhd¢§5n1 of

hydrazi ne (95 percent anhydrOL'-

et hanol with

vi gor ous
di luted with$200 ni .

of dry

'rrlng for/ one
etheéx, filt

!

1reft

our .

red,

1 20 2%
ux im™300 m .,

The cool ed slurry was
and the precipitate

#

was washed t& ce with 100 ml . |pojtions of ether. The conbi ned
filtrates and washes were evaparfated to 100 nd lof desidue and diluted
with 100 m . jof fresh ether and fefiltered. Thelfiltirate was evaporated to
an oily 25 25 |ddé whi ch was di ssol ved i @ M. water and adjusted
to pH 6.0 Wt cent2 ._sulfuric'g?cid Agremmtateforrreg and
was filtered, vvashdvmth-qetherﬁ' and dried 9to g|@
1, 4-di oxaspir dec 2-yl - et hyl ami ne sul fate, Tgl tings at
237.5-239. 5] [ °. Anal ysi s: & @l cul at ed f—or
(C[err]H[errNCIerr])[_err] H[er'!]_SCIerr]
30 30 C, 49.07; H _8.24: N. LS& S._7.28
Found: C, 48.75; H, 8.37; Nj 6.32; S, 6.98. - The oily
residue is usually of suitablg purity and is injtheldesired freg base form
. ’ bl o
7N\
ol

.



for use in the Step IV reaction, and therefore can be used as such. For
further purification when necessary 'the amnes can be distilled or
£ ONNBF -ttt GG e G- 5—OF—B O R The foll ow ng
tabl e gives the nelting point and/or boiling point of the inter-

medi ates prepared by the above procedures and used to prepare the conpounds

of t he exanpl es having the sane nunber which followit. The am ne
i nt er medi at es (I'11) also possess useful [err]pharmacol ogi ca
activity, especially analgesic activijgrzand 40 40 barbiturate 9
pdt ent i atom ATtV Ty TerTT - IO
1,197,313 1 [err]
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11
1, 197, 313

stable form si nce recryst allization 1f rom pet.-hanol - et hanol
Thi s conpound, in addition to pronounced

sti nmu-
The conpound of Exanple 1 is,a potent

mel ting point.

anti - hypertensive activity,

accessory repr

1,197,313 [err]

[err] 13

to be the

oducti ve organs.

synpat heti ¢ nerve endi ng bl ocker and

norepinep@&ine fromthe stores.

denpnstr at

guanet hi di ne or

wel |

Ity @plgfhypertensive pr

| ates growth of the nale /
5 " depl et es
operti

Hor -t

guanoxan in the.follomﬁng respects. First, it is_
tolerated in | arge doses and does
of the species in which it was tested. Both guanethidine 10

not induce diarrhea in any.
and

guanoxan produce diarrhea. Second, hoth the conpound of Exanple 1 and

10 gud
depl et e hypot N
penetrate the
contribute to
Third, both th
cat echol - 15

of this proper
suggests that

guanet hi dine g
(6-Chl oro-1, 4-
Fol | ow ng the
6-chl oro-1, 4-d
2- et hyl - 2-thi
heated for 24Hh

A

[Tofan cross tne ol
' non
in. Degletion,é
ant i -fgyper t'ens
onpourfg of Exar

@ lam ne content ¢
15

ood

i
il

prarm Barrrer _and nave beenm shown to

ephrin®. Guanet hi di ne does not

pot hal gwi c ~ nor epi nepBkt ne nmay
activity of the &onpound. - %8

1 ahd:BZanoxan decr ease the

al

3 ed at

e adr eBal gland}:GuanethidLng s devoid
s an additional ®haracteristij&which

e 1 mg: be superi or; éo

| - met hyl) guani di ne Sul fate.

, 31 g. of | o

"~ 2-yl-methylamne, 23 g. of

nd 75 of watgr 20 wer e

f

duced prgssure and the residue
e &£
(=]

Tasre 1 continued

%
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was recrystallized fromnethanol twice to give

(6-Chl oro-1, 4-di oxaspiro[ 4. 5] dec- 2-yl - nmet hyl ) guani di ne sul fate,
n‘el fl nn —at-232 ’)’-2/1[ ek r'l Anal yQi g 28 Ca' CUl at ed
for (C[err]H[err]CIN[err]C{err])[err] . Herr]SOerr]:

25 C, 40.47; H 6.45; N, 14.16 Found:
C 40.32; H 6.59; N 14.31 Thi s conpound possesses
uterotrophic-activity in addition to marked anti - hypert ensi ve
activity. 430 Exanpl e 3: 213 _

(8- Kkt hyl & Bi+-of 4 Pl 3
In 30 M. of water were dissolved 11.5 g. of
8-nEtHyJ-1,4-dioxaspiro[4.5]-dec- 2-yl -nmet hyl am ne sul fate, 6.8 g.
of é-nethyl-2-thiopseudourea sulfate, and 2.0 g. of sodi um

hydroxi de. The solution was heated for 4.5 hours on the steam bath and
was then evapordfedat reduced presgure|to a sortd. This #as drssolved in

90 m. of 35 anf equal parts mxfu ﬁg of met hanol-ethan@l -water. The

sol uti on was fiI.ErEd and 35 OZnen evapor ated to ﬁbput 2/ 3 vol une
and then al |l owed]®¥q standg Three su<%§ ive . cropsy crystals wer e
obt ai ned at roowLﬁénperat~ e and.at Eerr] These were Cgﬁr - blned
and recrystallizp8 ffrom 17 percent ‘in methanol to VE (8 nmet hyl -

di oxaspi r o[ 4. 5]d9c-2-y|-nethy|)guan| |ne sul fate nelting gé;259[err] 40
Anal ysi s '

40 I-_] H[CIIJI\II_CI l—]Urc:H]—[Pm rT :

C} 47.81; H, 8.02; N, 1521
Thi's conmpound possesses

H[err]Sqerr]

Found: C, 47.91,
anti-hypertensiv
(7,7,9,9-Tetrane

fate: pcegyre of Exanple 1, 34 g. of

7,7,9, 9- tetranet ~ € |spiro[4.5] dec- 2- y&- net hyl ani ne and
23 g of 2-methy] -3 thiop eudour ea’ sulfﬂte wer e di ssolved in 50 m
of water and reafktdd for 2 %hours. "The ptoduct nelted at 254- 50

256kerr] after ohe recrystalllzat|o1 fr%n1nethanol

E@gnple 4.
4.8 ]dec-2-y|-nethyl)-§uanidine Sul - 45
Yt

50 ™ _ Anal ysis: Calculated for . o
(quH{a%ywH]qaﬂ)WH].Iﬂaﬂsqar] C
52.81; H, 8.86; N, |13.20 -7 - - 'ég(und 52.81; H, 8.63; N 13. 111
55 55 j Thils conpeund posse$ antl-hx ertenS|ve<act|V|ty

6
Exanpl e 5: -N@tgcxy-1,4-dioxaspirb[43‘]dec 25 nethyl)guanldlne Sul f at e.
By the proc e Exanple 1, 37.6{g~¢f 8 neghoxy 1,: i;oxasplro[4 5] dec-

. - CoL S R -#
N A
©
/N

R,




14
14
2-
pr oduct fromis

2-yl

wer e obtained by dilution of the nother
combi ned and recrystallized fromisopropanol
product was then dissolved in aqueous al kal i
washqqg.y\hgh et her and f| naIIy readj qgt ed to,

i npure 5
sol ution w
pH 7.4 with

th

pressure and the resrdue mas recrystalllzed frontethanol
dilution to give (8-nmethoxy-1, 4-di oxaspiro[4.5]dec-2-yl -

sulfate nelting
10

-met hyl am ne was reacted with 23 g.

opr opanol

en 5

at 216-218. 10

1,197, 313

was very slow. A second and third

| i quor wi
and

Anal ysi's:

Herr]Sqerr]:
Found: C, 44. 96
anti - hypert ensi

(6- Phenyl -1, 4- dl@ XASA r@[—,;4 8l c&c 2-yl t net hyl ) guani di ne Sul fate. 15
Fol | owi ng the prEcedir eq® fgb@mge 11} 39g wf e "
6- phenyl - 1, 4- di px 33 dec-2-yl - net hyI anm ne . vvas react ed W th
23 g. of 2-rrethy.+: 2 hraiseéd@r@ su fate to give a crystallrne
residue after remnpval of-the realion|sol veu,t iced pressur g@.x b
The resi due waspwashet—wth—corcent+af ed agy BSi um bi carag gde and
t hen 20 trifurated first with ether and®t ether eth % gi ve
(6-phenyl -1, 4-d| - 20 oxaspi rp[ 4. 5] § 9 thyl)guanl e
sul fate, neltinp at 244-245[err] dec ,,SS'E pal ysiis: - aagé
Calculated for [(&err]Heerr] N er Qerr__])[egrggagg .§]SCIerr] a'%g
C, 56.79; H 7. 12 N,| % 42y S| 474 p5 f2§S8% cgmd C. 53. Eg *H,
7.23: N, 12.37: 8§ %gﬁgﬁw Pt 2o i%
This conpound pdssesses anti - hypert enpi ve ‘@&t§ §@E§ge | Exarer By ¢
(1, 4- Di oxaspiro} [ 4. 6] undec-2-y|-rrethy|)gr.§ﬁ1 1t —Stﬁgate - “Nge By
t he procedure described in Exanple 1,{28 (gg. X .Bxaspi r@EA.-ﬁlé;%Edec- )
2-yl-methyl gmink_was reacted with 20 f. of_‘____w.érgg_ E +t hi opsgudog® B4 &
sulfate in n30 B30 50 m. of wate} for®g iBai®ly 2 hoursﬁrﬁg‘igng
whi ch a heagy pfecipitate fer med. ';‘ = —%’& @ ated ang -g'.g 'g‘
recrystalli Xed f rom ﬁtetﬁanol\ twi bol gi [5=] -%‘ﬁé)@ggpi ro[-4S &) -‘é&g -
undec-2-y|-‘gethyl|)gugn|§'| neSsutif gy e m pE P8 s fogern]. O BEgE
Anal ysis: & F CQI @edgtfg\r (G B g err] Cﬁrﬁ)ggg]‘; .
H[err]Sqera ; ' = §iEofgrn Y-S
C, 47.81; H 8|02 N 15.21; S, 5.80 = 9 Bxg s Mmnd: aﬁgwﬁﬁﬁﬁt
8.01; N, -16.02;|S, 5.71 Thi S giB@EMd 8 Tn addlEbnEEDE st rong
anti-hypertensi e activity, blocks &he Bn w@ggi' \C- CON@ LiongNYe g
response and hap antl i n,flaﬂrraﬂ'o g i vi tgatg-gt_gﬁg,glg,g’b VO 43 'E’,"é’?sg
test. %) .,°' Agbd . Bw g weE £g°%
40 40 Exanbiie 80 (‘i 2B oﬁaéb | 4. 7]sa%é%§-° grﬁﬁm hy@@@nécgfgg
Sul f at e. Fol | owi ng t he pf oced% a8 e 4,232 g, w§§
1, 4- di oxaspiro[#. 7] -dodec-2-yl - ' mel?* 3 £ of -ﬁ:«%
2- et hyl - 2-t hi opseudour.ea sul fgte, ?j 75 ."Qu.g t%fn.g/ve s 2 gaﬁé"é
. ~ - i - - =
:(r‘; oS 9 R 3 | rg sggﬁgg-ga gg.ﬁ
m O I a4 o & .
-0 & 2} &
o8 8 % me N e

14. 51.
15

Ve act|\7§ty

Ex

arrple 6:

of
Crops
th ether. The crops were
then from net hanol. The

at pH 11. The

by et her
net hyl ) guani di kg,

~Cal cul ated for (C[err]H[err]N[err]qerr])[err]
45

H, 7.59; N, 14.37
Thi s conpound possesses




heated for 1.5 hours and then allowed to stand overni ght when a heavy

precipitate formed and was filtered off. It was recrystallized from
nmet hanol, to give (1,4- 45 di ox ' : 2=yt ne
sul fate, nelting at 260-261[err]. 45 Anal ysi s:
Calculated for (CJerr]Herr]Nerr]err])[err] . H[err]Sqerr]

C, 49.64; H, 8.33; N,. 14.47 Found: C, 49.41; H, 8.12; N,

14. 61 0 Thi s conpoundlmsesses anti-inflammatory at3ivity in

: (ildgi-lg';l 313 E’l E S gﬁe Erm smce recrystallization TﬁggSI a ?—gt‘unf%élx not alter the
Exanple 9: Tgm@&hpauﬂj SX UL 13 &mwmwlﬁp&im{vetm&,gmx dine Sul fate.

cée¥di ng ttatetbewtproodednaleeaccﬁsoﬁxmnqﬂm ong@8 g. of spiro(1l,3-dioxolane-2,2" -

- ﬁndan)i yl - HEL:E?W of pledfxsz _gamq;ix% v;_ goblecke 2ad)| f at®, and 65
m . at;‘uzepmep Al Ry 7 %r' j Sff &b&%nd upon

dagsfiltered from

a :
cool l ng a hgﬁﬂ 66 ﬂll&vaﬁg' pisITBRst it is well to!etged mlarg. Qdsés 1
t he not her qndnee damheer ﬁ:c &fdielspmdmfwkim it Mes‘téd. Both glmnetﬁldmc

et hanol® t o oex:f‘ggﬁ Lo baé’mﬂa ~bpthpthe jcp g-deplggmﬁd guarﬁ’dl ne
sul fate, epmephrme Guanethldmc doesrég'gﬁ h ‘f >l epletion of hypothalamic
Anal ysi s: repinephrine may contribute to nsivel acuvx of the compound.

err] H ern‘]uN,ebmh @mpdunfl ©f ExampleH ex : sefhe total catdé€hol-
E:C[ 52. 9[ Hamige %telltqﬁ\if the ;glxgml gand gu_[aneth ne is devoxd of this property. This 15
an a

tional chara th c of y
.10 wgq": ﬁgrm ' coPORsg, of iRk D
Thi s corrpounds'%ogrsmegusagestmgggs ypertensi \/%nact ivity.

Exanmpl e 10: E{ainpl&:a ;04did m{maaec thylfstepiding (Salliteli ne Sul f at e.
Fol Im(; ng t G){d 1 3 39: cljro-1 4-)&'g>xaspuo[:fs]dec-
Dol R e o G & o
2- et hyl - P Plnfoe 06 bive Ch-dibkasgol 4.5]ded Byt

m . of vvat ememﬁ)gmﬂtnasulf@tﬂ,n&ltmg Z‘rezbmr essure and re-evaporation after
addi ng pro- - panol to the residue gave an anor phous product

@i ch & ystall %ﬂ with 50 m. of hanol .
The mxture was feﬁ"%ﬁ‘fﬁk%b 141@‘ dry ether and - %

%I tered. The Eduudie Qrmm;:tHy\mQ rercmymt allized fromethanol and then from
t hanol

(1, 4-di oxasg}pemfwa g%ﬁ SRR TN df Adliley) Poparked Atttk g at 205

dec. g Example 3: 8-'Met'hyl-1 4-~dioxas, lsYde-3-yl-methyl)guanidine Sulfate. Cal gul at ed
for (Jerr]H eIrr Nnerot ew&i:)issalve d 114 grof |8 1-1,3-tioxaspiro[4: 5]-dec-
C, 42.97; H2-ylrd s (3?3%; hyl-z—thmpseltltdourea sulfate, and 20 C, 43.64;
O 011 Was .
H 7. 15 N @ Y % ressure to a solid, ﬁls%mm %%& eS .
-anti - hypert Qﬁ\%l;déﬁ U inihoke/ of methanol-cthancl-water, The solution was filtered 35

Exanpl e 11: tfed e@pbbtek ol atourd2/Bl voluei hyd Mg alidvei nestﬁwlffateesuccesswe
crops of crystals were obtained at room temperature and at ,+-2°, These were com-
bined and recrystallized from 17 percent water in methanol to gwe (8-methyl-14-
dioxaspiro[4. S]dec-Z-yl-methyl)gmmdme sulfate meltmg at 259°.

40 Analysis: 40
Calculated for (011H21N303)g Hgso .
C, 4781; H, 8.02; N, 1521
Found: C, 47.91; H, 8.10; N 14.96
This compound possesses anu-hypertenmve actlvn:y

45 Examp]e 4: (7,7,9,9-Tetramethy1—:1,4-d10xasp1ro[4 5]dec-2-yl-methyl)—guamdme Sul- 45.
fate

Follovwmg the procedure of -Example 1 34 g of 7,7.9,9-tetramethyl-1,4-dioxa-
spirof4.5]dec-2-yl-methylamine and 23 g, of 2-methyl-2-thiopseudourea sulfate were

h *. dissolved in SO mL of water and. reacted for 2 hours, The product melted at 254~
t 50 256° after one recrystallization from methanol, 50
é - Analysis:

Oalculated for (G, Hz;NsO:). . HySO, -
52.81; H, 8.86; N, 13.20 C o
Found: C, 52.81; H, 8.63; N 13.11 55

55 This corapound possesses antl-hypertensrve activity.
Example 5: (8-Methoxy-1,4-dioxaspiro[4.5]dec-2-yl-methyl)guanidine Sulfate.
By the procedure of Example 1, 37.6 g. of 8-methoxy-1,4-dioxaspiro[4.5]dec-



Usi ng the procedure of Exanple 1, 153 g. of 1, 3-di oxol an-4-yl -net hyl am ne

was reacted with 13.9 g of 2-nethyl -2-thi opseudour ea

sul f ate.—The Teactiom M Xture was : . evaporated at reduced
pressure on the steambath to a col orl ess anor phous sem - - 30

solid. It was dissolved in 170 ni. of nethanol and re-evaporated to an

anor phous 30 solid at high vacuum This .material was
titurated w tilg anhydrous ether to giveiap3is am)rphous ;;pl [ d
whi ch was : , .
gve 2 un {o pong B SR A PR RN i T o0
100[err] W th  crops were obtained by- ofhbl- fiquor: with ether: crops were "t
Anal ysi s: combined and recrystallized from 1s0propan01 ‘and then from methanol, The: impure- V :
35 5 product was @wib clissodveddn fagueous ksl ra; Iﬂﬁeﬂ-t ] Nﬁeesomp OBy ]:h)elf err]s-
Herr]SOerr]: washed -with ether and finally- readjusted -to pH: tei\L 21. 64

T sure and the- residue Wa ll
Found: G 30.7 bﬁahaﬁm@f RIS (Bomethory- Lok dioxaspiro[4.3]1dop -yl oDtk nd, | N

addi tion to anti sutpmetiguspre-2a8t i vity, |saI|pase|n i bi t'or. .40
Exanpl e 12: (2 2- D| mst hyI 1, 3- d| oxol an- 4-yl - met hyl ) guani di ne Sul fate

40 cefuse of Exanple 1, 29.5 g. of

2, 2-di et hyI 1, 3- dl%i E’ﬁ,—s 1\{3’67(3;9 2561437 met hyl am ne was react ed

with 21 g. of 2- netM&Z(l‘,hﬂQ@seudicmren, BH1f ate. The crude
product was recrystallized twice from propanaol. wi thout  prior treatnent With

et her. _ ' m‘s°°m1’°(““dv\l&’§‘esf°?f‘f§‘r}l ‘?%*HF?%‘Y‘%I i zed from 95 percent

et hanol to give = @l PPl l-d?bxﬂbl@f@S]dec-Z-yl-methﬁg'éamdme Sulfate. 15
| an-4-yl -nmethyl)g {16b¥ifie the (prdcaiin, of IBxhshy plélg, pheryl-1,4-dioxaspiro[4.5] -

45 Anal ysi s: dec—Z-yl-meﬁhylamme was -reacted wigh| apfea-m’c@yl-z—tnopseudourea suffate

(C[err]H[err]N[e on solvent at reduced pressure.
C, 37.83; Hg 7. 2 g‘i‘z}m i e ‘Zgﬁd&i‘w 6
50 Thi Soﬁ@im[@u c-pQBﬁ&B;&)gﬁnﬂiﬂE Is tépﬁm&lh@”lﬁl Idét

50 anpl e 13:
(2, 2-Diethyl -1, 3- dl%‘%ff“an 4-yl - et hyl ) guani dine Sulfate. Follow ng the ¥
procedure of Exarrpl@al&me@&r@t:ldﬂim S2-Hisef:hyl - 1,3- di oxol an- 4-yl -

met hyl am ne and 14 19 of Q-5629;hH,- 735; thmsQudea sulfate were-reacted in

25 amd: b Ntierdh 7@e Br Blet Siptdci pi tat ed as a cryst&@bline
sol i d upon coollnghgsm;, ‘Hgg ti-hvpertensi aéli@i _

1,197,313 ' Example 7: (%%-%ioxas 1ro[“:xt1$1un};lpec-2-ylf§1eﬂ:yl)guamdme $8ifare. . m xture and
was filtered. It “WaBy - me@fmwf """ &8(3 olfd,4gliomp1(°246!]~ﬁhd&t- hyI

1, 3- di oxol ap- 4- y& 1

LNEeS |
A | 30 50 1ol of 8‘%
EFZr ?/]S ISSé[ errj: 51§tnd&wa§2i;€fmﬂhyggmm&mg;§§ff§hw mggﬁ%ﬁfg ;er r ]

Found ; N, 16.62
Calculaﬁed for (Oan]_N 02)2 stOI ) 35
35 C, 4781; H,-802; N, 1521; -§, 5.80 .

Found: 0,4785 H, 801, N, 16.02; 8§, 5.71

This compound, in addition to strong. ann-hypeztenswe acuvny, ‘blocks the
cardiac-conditioning response and has ann—mﬂammatory acuvzty by the limb volume
test. .

40 Example 8: (1,4-Dioxaspiro[4. 7]dodﬂc-2—y1—methyl)guamdme Sulfate
- Following the procedure of Example 1, 32 g. of 1,4-dioxaspiro[4.7]-dodec-2-yl-
methylamine, 23 g. of 2~met‘hyl—2—th10pseudm1rea sulfate, and 75 ml, of water were
heated for 1.5 hours and then allowed to stand overnight when a heavy precipitate
formed and was. filtered off. It was recrystallized from - methanol, to give: (1,4-
45 dioxaspiro[4. 7]d0dec-2-y1—methyl)guamdme sulfate, meltmg at 260—261°. : 445

Analysis:
Calculated for (C3HzsN,05), . H,SO, : |

C, 49.64; H, 833; N, 1447 - -
Found: C, 4941; H 8.12; NN, 1461 _

50 This compound possesses antx-mﬁammatory actmty in addmon to anu-hyper- 50
tensive act1v1ty _



Thi s conpound possesses anti-hypertensive activity. Exanpl e 14:

(2,2-Diisopropyl -1, 3-di oxol an- 4-yl - et hyl ) guani di ne Hydrochl ori de.
Attt bR e PSSP Py —tS—eH-ox6+aR-4-y| - met hyl anine and
4.0 g. 10 of 2-nmethyl -2-thi opseudourea hydrochloride in 25 m. of water

was heated on the 10 steam bath for one hour. Then the sol vent
was evapor ated at, reduced pressure and the resi due was di ssol ved
in 25 ndzof hot isopropanol and th%ﬁgl ution was re- epaporated to
a resi | so-
\%opanol anBrample 9&5[3@9‘0@ B-dipx m4‘89)*4-3‘ ate of 0.8 g.

s fil tereg1 -y- yhmmefrl PfP okal ly and

l.owed to hngaheavyprlm crystalline.

e mags vvathasdae(ﬁltmd ho:hoﬂhe aiidthet L ﬁnetsaﬂ dp W0 cdmidrofed 5 to
gi ve cryst aFtbanﬂeilot31‘r¢9[salr°(1134@}°x214@[-@’1n]dm)dfylmethﬂ] guamdme sulfate, melt-
(2,2-dii sopi”%fﬁﬂ 4‘1'2?35 di oxol an-4-yl -net hyl )- ©°guani di ne
hydr ochl ori de. Analysis Anal ysis: 20 . ..Calculated for
Clerr]Herr] N[Mdula@ & (G H, GD;), . H:S0, - 20
C 49.@1; H 9,10: NG 2898, 612; N, 1418 Found: C, 49.42; H 9.3 N,
15.49 . F°““d Gﬂﬂzéo (}'ﬁpﬁﬂ?nd pb‘%@esses anti - hypertenS| ve activity.
Exanpl e 15: (zngs gnp‘;@pﬂmgm?@gl_h -y - met hyl ) guani di ne Sul fate. 25

By t he pr ocEghtipk 10f (E!K—Bfﬁﬁdsﬁrol‘},ﬂ nﬂ-z-glmaliyl) Riditlé Sﬁlﬁt&w 1, 3-di oxol an-4-yl -

e Byample 1035 @-ofdy
materi al Wagyk vy q-’ff‘t'

| n 30 Wi . F‘eq%me and 21 g Of'@y}-_ggpﬁ,m 3

o é’vrgler ‘Eva; oéaton %tr uced
treated wi t kitbBo mil. ofoémammhanomd wlaedinnaapaiﬂalzaedmr.cofalry ethJer and heavy sirup

whi ch was dfiltesed] Veederide prefip %@P’Bdﬂeﬂm di lyted 30

wi th afout ?(ﬁ?)verﬂ’4'd’(9¥”@{°ﬁ‘§74{]n%l‘6’é%§lf‘§"ﬂ? ea?“]@Feyg’flﬁ’fglﬁtﬁ%S pﬁ’F‘em piTate. This

crop was Analvsis: recrystallized from30 nl. .of water to give

(2, 2-di propyl -Galcdlatid fox (O HNMGOM),~ HESRYL) -~ . .. guanidine sulfate nelting

%175 178[ er G 4297; H, 7.01AnN] 165925 S; 645 Cal cul ated for
err]H[err]r\%"é’i‘dr](f’é’Pﬁ)[%rrljS N Wr]%(f@rr] 35 C
- 46; 551, 8. 69y, %%ssesm anti-hypertensive activity. 25 35
und C E}?ambﬁ'll (1,8D&dlanM-yl- ﬂl&uamdme Sulfate. This conpound possesses

anti - hypert ensVsing: @cprpw .of Example 1, 153 gEstfa ﬂ!exo_%-"r-yl-mﬁthylamme was

(22D|phen§;““f = “HROPHYCTIS PR e reqqiiqng “*“W‘.‘f 9.1
Ganms gf 2, & dt%ﬁhq ss;ﬁ% Ia;lty ' S iminabbl- 438 %:g%l: Bhe! | desowas sus-

40 pensbiidl at high Qaciim. o’fhzslﬁaatpml mtnmpdaﬁﬂsmwuuaﬂzhyml xnde and
“extracted wimpdsphoygosolid which -was ‘pulvezigyd and triturated lggh mﬁ;d et her. The
conbi ned exﬁ‘?’° & W&“d‘?’lf‘@o“’% EARPBTRIEY o a

whi ch was
treated with 4. ltéo. of 2-methyl - 2-t hi opséudourea sul fate as descri bed

in Exaggple 1 fmralysis period of 2 hours. The reaction m xture was evapor at ed

“at r eCakbated éG:cHuNé}ehonaSle |l e solid which was then recyrstallized
-from appr oxi ng? 50/ 50 et hanol -water. 3 tines to give
(2, 2-di phenylrmii "5‘}, x3817a’n Iif - et hyI )guanl di ne sulfate,
"mp. 229[ err] . This compound, in addmoﬁ\rwdny@mzertenuve activity,is.a-lipase inhibitor. -

| 40 Example 12: (2,2-Dimethyl-1,3-dioxolan-4-yl-methyguanidine Sulfate. = 40

- By the procedure ‘of .Example 1, 29.5- g. -of 2,2-d1methy1-1,3-d10xolan—4~yl—
methylamme wag reacted with 21 g. of z-methyl-z-tluopsemdourea sulfate. The crude
product " was recrystalhzed twice from propanol” without. prior treatment with ether.

It was finally recrystallized from 95 percent ethanol to gwe (Z,Z-dmwﬂhyl-l S-dloxo-
45 lan-4-yl-methyl)guamdme sulfate, meltmg at 181°, . 45

Analysis: -
Calculated for (C,HnN 02), }LSO

C, 37.83; H, 7.26; N, 18.91
Foond: G, 37.84; H, 7.20; N, 1'866

- 50 This compound possesses anti-hypertensive actmty '. " | o

Example 13: (2,2-Diethyl-l, 3-d10xolan—4-yl-methyl)guamdmc Sul'fate

“Following the procedure of Example 1, 20 g. of 2,2-diethyl-1,3-dioxolan-4-yl-
methylaimine and- 14 g.-of Z-methyl-lz-thlopseudourea sulfate. were reacted in 25
ml. of water. The product precipitated as a crystalline solid upon cooling the reaction



Calculated for (err]l]Herr]Nerr]gerr] . HA: C,

58.94; H, 5.82; N, 12.13 50 Found: C, 59.00; H 6.08; N, 12.20

50 This conpouwnd,._in addition to mld anti-hypertensive
activity, has anti-inflam rratory activity, is allpaselnhlbltor
and decreases post-prandial |ipema of rats. 17 -
1,197,313 17

Exanmple 17: (2 Di cycl ohexyl - 1, 3-di oxo yl - met hyl )guanl di ne .

Hydr ochl ori de- g ll%’ﬁg A—soluytion-—of-27 G- of 16
2, 2-di cycl ohexyl oize@e cinbwos Slveretl. \It s rdosybtalbioed {fomi ethoddl w0l give (2,2-d1ethyl- ’ '
of ethanol was nﬂﬁ@&anrﬁylﬂﬂ’gl)g"ﬁd"? S elrise 42 %Ahdour ea hydrochl ori de

di s- Analysis: solved i'n 60 m. of ethanol in a flask ‘.._,1
connected by a cl oseﬂcu&)ealf@m,m hgsoyat er- 5 :
cool ed refl 8x condenser t@ ﬁlar)l{,lt@,tNa :79The fl.ask was then heated o# the
steam 5 Found: C’4319 ﬁatﬁ’ %% ef | ux for 3 hours during which
time 2.5 g. of neth g#[,ﬁe ted..

The reaction m xt ur)g}nwa? then dilute ﬁsmacm of et her Two liquid

phases Examéﬂe 14: @,%léllzsopmpyf%-b&ﬂrexbhaﬁeg mlmbyllh ot %e4a heavy
syrup, was separa of, o HUSRTPRY -, -dioxolan-4-yl- ylannnean 0 g.
rihashea PR B Zhtei Bt 2 aﬂﬁmﬁzgswf o
days the residud Gvas dlsst&Bfih as mesﬁ mt@b@pmsm wad te-WAS
recrystallized fronrasl wia retdue\gn rednced prissude.cFhe. réfiiue was: again dissolved in. éso-

from net han et Waﬁtéﬂ%aﬁ%ﬁ’éﬁﬁr3d@sﬂap&ﬂp&m¢d08g was filtered off.

£6. Was. CPOCE allowed: to. stand for several days when 15
(2,2-dicycl g4he><ylit @ymiﬁma‘ﬁ Aéfwﬂ%‘&vaméﬂ Wwith hot ethyl acetate, filtered, and dried
guani di ne hydr ockl give egtalsnmdlding g 133-—&60 WP .(2,2-diisopropyl-1,3-diexolan-4-yl-methyl)-

Anal ysi s: guanidine hydrochlomde 2 _ Cal cul ated for
C[err]H[err]N[err] err. - - 15 C
58.85; H, 9559; N " N.O, . HCI:. 15
Found: C 57A N C‘Tflé’ H29930; N, 1581 .. Thi 0
conmpound possesses FQ%SGC:IWIJIH:I R adh-Wess as - ant i -hypertensive activity. ‘
VWHAT VE CLAIM | S: - A 1, 3-di oxol-ane
substituted at the Z.h'f)omp?l oﬁosﬁmaﬁu'hﬂrou veaﬁwg vvhere 20

Ais a (er rJZ al Dymlsgr(b,a@mupjhmdmg%medﬁmngﬁﬁmpﬁm an N-substi tut ed
guani di no

pa'ocedure of Example. 1, pdal-ly 25
accept abl e acid “grL y1-2- ourea sul:tl?tewm 30 m?aof water 2 A
Volau al was, then removed at reduced '
conmpound accor di 'ﬁﬂss Eﬂbk) Pland™ re-evaporated to a
[err] wh1ch was dlssolved in 100 ml bot: isopropanol, . filtered, and dﬂuted
30 wnh about 200 mi. of.ethyl. acetate to give a crystalline precipitate. Thls - 30
recrystallized. from. 30 ml. of water to give (2,2-d1pmpyl-1,3-dmxolan—4-y1—methyl)—
guanidine sulfate melting at 175—178°.

Analysis:
Oalcuilated for (CqusNaOg)z HgSO‘ : - . E .

35 C, 4746; H, 8.69; N, 1510 . _ : 35
Found:i C, 47.16; H, 835; N‘, 1518 -~ .- : S :

This compound possesses- anti-hypertensive activity.

‘Example 16: (2,2-Diphenyl-1 ,3-d10xolan-4—yl-methy1) idine Sulfate: _ .
9.1 Grams of - 2,2-diphenyl-1,3-dioxolan-4-yl-methylamine hydrochloride was sus-
40 pended: in 20 ml: of 10 percent aqueous sodium hydroxide and extracted with two 40
40:ml. portions of ether. The combined. extracts were dried- and- evaporated to an.
oil which was treated. with 4.8.g. of 2-methyl-2-thiopsendourea sulfate as described
in Example 1 for a period of 2 hours. The reaction. mixiure was evaporated at
reduced pressure to a while solid which was-then recyrstallized from approximately L
-4 250 ml. of 50/50 ethanol-water 3 times © g1ve 02,2—d1phenyl~1,3 dwxolan-4—yl- 45 ¥
methyl)guanidine sulfate, m.p. 229°. L

Analysis: )
Calculated for Cy,,Hs N0, . HCI::
C, 5894; H, 5.82; N, 1213 , o
50 Found : C 5900 H, 6.08; N, 1220 ' 50

This. compound, in additon to mild anu-hypertensxve activity, has. ant:-mﬂam—
matory activity, is. a lipase inhibitor and decreases post-prandial lipemia of rats.



wherein n is an integer from1l to 8; Rerr], Rerr] and Rerr] each are

hydrogen or Cerr]-al kyl , 25 and additionally err]

and R[err] t okt her may be C[err] al kyltdgfa3idand R and R have a 25 -17

col l'egtive rol eC 1855 918 5 DfFtont)P13- 20501041 AR h ide.

Cerrk-al kyl, X&solutmxlz&c;f 27 g. of%g-dl clohexyl-1, g—d.loxola eﬁ e in 40 ml.

hal o- ] - aI kyI qf kool vas ahxkeﬂxyalC[lsargr £ annie;thMatﬂnops urba hyrkosrlﬂemdctdxent

cortt a#ni ﬁg solvedm60m1 dfethanolma gl}tﬁ%‘ﬁmt:fn; 5
on §

carbocyclic #ronaf® ‘gﬁg’ﬁ:ﬂﬂ Tlec-
napht hal ene seri eﬁd -ﬁ,eqa Cofi& &y@am lmwmﬁm

unsat ur at ed cycl oformed and the aqueous phase a h&vy dj éswardﬂateéambocycl I C
ring system of t hwatesrasd & ; p

series, or Rfnd m'l;'i,',‘.:.' h%?%%}lu%%% .

di-oxol ane ring guamdmehymm(,nde,mdmgatgs_gdoorm a spi rocycl I ¢ carboCyclic or

het erocyclic ring system 3. A corrpound
accordi ng to cl ai m 2A%alyd g:‘ from1t04 Rerr], -

"Rl err] and err] each ar %ﬁ nﬁ‘g -alkyl; Rand R have a

col‘l ective | ecul arfound: C, 574, H, 9.4; 1209 wei ght | ess than 300 and are

each hydrogen, err -al kyl, hydroxy-(err] -alkyl, haI 0- Cgﬁlﬂ:r] .
FKyl, " Clerr]-al koxy® Eﬂ“}i’}"m&lmrhp%?e%‘ln& 28 15 t“f eﬁ“ﬁ‘i"ﬁg up to
ngs and whi ch i sgpaaAGowROEY LM €5 LNg system of -the benzene or :

t hal ene series, mMfA ti3Qidkylade Osubstituted at the 4-position by the group —A-HBxeiee,

ohept ane20 - cychoheﬂen@lkylwmneptﬁeh emm@mmene subgtiputad guanidinoe . - 0RO of

g o R and R %d‘b@{“ﬁug’;‘ie%g?‘ﬁm%% ﬁﬁﬁﬁﬁﬁg cycl oal kylal kyl

i§ atom of the di oxol ane ring forma spirocyclic carbocyclic ring
' 40 4. A co according to claim
e

2 ?a|m3|n which Rerr], Rierr| and HRlser 'ir]-

each hydrogen. 5. A conmp¢und gccor |ﬁ§“tl %Q of claims 2 to 4 in
which Ris ([err]al kyi. a 6. A conpound
according to any of clains 2 to® Q i ch Rls phenyT.

45 7. A conpound aCCOI& toclaim5 in which R is

Cerr]-al kyl . 8. A
conpound accordi ng to any of cl a| ms 2 toa in which R and R[err] get her
with the 2-positi ﬂ@m‘mﬁ; e (ﬁ&@“g % aé:i%'r yelic,
Spl rocyclic collective molecular weight les thane%dxgﬁqd B hftitexy-

9. A conpound accqr,aiamg amj], 2, |-8lkyi or A optlicCsn tubxﬁ cintaining

17 up to 3 rings and which is a carbocychg_ afoFtic3ging system of the benzene or

17 - Ione series, a carbocychc rmg system of the alkyl or unsaturated cycloi 2
(2, 2 Di cycl o?fexyln%yl EEK £ ﬁ oﬁé Ikyéa]ky

A.sol ution of 27 gorméf Lm s@redl, an- 4- y rret hyl - am ne in

of eshArohponed acmrﬂlggi tcw:lmn 2_|_Qh in gﬁs an integer from 1 to 4; R%

1; K and R’ ha

thyl -2-t bi ;’ggé‘@%‘ewﬁ}ﬁf@* %@fg Wr:ﬁéae n"@ lﬁ@l’fﬂ %

_ @ﬁenibtaﬁeb nfﬂleeutcbd on t he

' mﬁ ctctogg@@ uxclﬁenmescmbmedl obema g@? :

met hyl nercapt an or ¢y hen
dilutgd with%s m=o%s eﬁ»ﬁmmd g m&b‘é’mp@%ﬁmsmm@l{& n@d Renge t he
aqueot phase, a hmwmgeﬁup, was separ ated. It was d| | ut ed W|th
wat er ¥and washed wit 4. Aroeswust#\teqrdmuanh h% §/ 2[err] for
two days 10 V\hen‘saApr cogr %\{Qs:?;;%mﬁf %‘q(‘* ‘F‘g stal lized ,
from25 n. 8% water aﬁafmﬁ (ﬁc dmgtoanyof -mgﬁwkta@ameate to

gi ve (2,2-dicycl Oha&ythe 3-pasitidh @BdnAdtond of/ the mmfxd‘lguh)mgfonnaca

hydrochl oride, melrnent’ w cebougofmyr]. = s n AR NS




Cal cul ated for C[err]H[err]N[err]qerr] 15 C,

58.85; H 9.59; N, 12.11 15
Found:: C, 57.4; H, 9.4; N, 12.09 - Fri-s—eonrpound—possesses
| i pase inhibiting as well as anti-hypertensive activity. VHAT
VE CLAIM IS:- 1. A 1, 3-dioxol ane substituted at the
4-position by the group -A-B, where 20 Ais a C[err] aI kylene group

and B .is a guanidino group or an N-subqtlgﬂ,t’gged guanl di no

of

group, and phar Suroal 1)) dblu auuutuuu oa.“ Luc.eu..

2. rrpound acc lﬁ)a; di drochioride.
[err] AP m%:b"ﬁﬁ;ad ; E’C?d(’ m M.}io' and
R[err]i’ ea-rfh ar e hsphiedoipei0 ndlr of Gtiadidl i & connééﬁd bya &erR[err]
and Rlerr] tdget Epfiu, eon e tq. adtyk Y 'I‘barﬂaskavaarthbnl%awdaunethaswam 25 5§

col l'ecti ve nol ecn.l"‘llff’g’rto ! gf!g llec-
qerr]-alkyl, hydioRdl{-and the wﬁﬁﬁ%ﬁﬁ ‘ﬂepﬁé{%ﬁm%}ﬁﬁﬁ

Cerr]-al koxy- O ewatd- -aed hyshedowitlafresy Manaubﬁtdu&m% stafNitdk Y B two days  UP O
3 ri.ngs and ¥hi cH#hen a preeig ’c'a @m@mérbmmwt feops 25w, of witdtenddar ene 101
napht hal ene seri X omEHanf rF° W hextd Scdjorplanf-Rigmedyf)-
unsat urated cycl o- %tgne - Sél’l S Or° a carbocyclic ring systemof the
aral kyl, aryl oxyal kyAnalgds: Cycl oaI kyl al kyl 30 series, or Rand R
t oget her with the 2- p03| twmwﬁmimmm t he di oxol ane ring form
a spirocycli®® carbogygls %} t%;@cﬁ’cl ’cur ng system 3. 18
conpound according to clal ’V\,h éih n |s n integer froml to 4; Rerr],
Rlerr] and Rlerr] et @mpouhcyqlmwhpue fakibiting) asadllyds; anfRhypasentive BNMH. A
col l ective nol ecul a:&ﬁﬁ Iess than 300 and are each hydrogen,

a'@, !

Cerr]-alkyl, hydro [, Ik I
o gxaupcm é°d§i %ﬁﬁa""ﬁfﬁﬂﬁ &ﬁtmt D 3 gjngs

C[er-_r] al kow C[eus]
' ally seceptablgackly/sdlicon enzene or
napht hal ene serl es rsimgtoclaamlanmmmfmﬂi ehept ane,
cycl ogexene, cycloheptadlene or cycl oheptatriene series or of the :
aral kgl., aryloxyalkyl or cycloal kylal kyl series or Rm@a#l R together wth
t he p05|t|on 40 carbon atom of the d| oxoljpt/ri ng forma spirocyclic

car bocycl ic ring system 4 Collot-¢A conpound according to
claim2 or claim3 in which R4rr], err] andu r] are : . each
hydr ogen. - B..Aco -accordi nd'to of .:clains2 to 4 in

which Ris Cerr]-alkyl. ) 6. A conmpound according to any of
claims 2 to 4 in which Ris pha&hyl . ~“g5 7. A conpound according to
claim5 in which R is (err]- aIkyI ' 45 8. A

conpound accor di RghefeR 19 ¥n Bitegl! feom 1B 1028;1 1, ﬁ‘dnﬂ%eﬁ%y&@&n% d.Qagjher
wWith the 2-gosit |aml1 adthmdadly Bi"tmm‘ftogehlm ﬁhapmk:amelkylbnagaxfdon RuARC VB aCY Cl be

spirocyclic “9 r%chhydtogen, C,_;-alkyl, §ydroxy-c onpound
according to any EQT’ ’q -Q:ar aénr cysyscieztlrbz?n;:t conm;m;%

naphthalene series, a carbocyclic ring system of the cycloalkyl or unsaturated cyclo-
30 alkyl series or a carbocyclic ring system of the aralkyl, aryloxyalkyl or cycloalkylalkyl 30
series, or R and R’ together with the 2-position carbon atom of the dioxolane ring
form a splrocychc carbocyclic or heterocyclic ring system.
3. A compound according to claim 2 wherein n is an integer from 1 to 4; R?,
. R® and R* each are hydrogen or C, ,-alkyl; R and R’ have a collective molecutar
35 weight less than 300 and are each hydrogen, C, s-alkyl, hydroxy-C,_-alkyl, halo-C; - 35
_ alkyl, C;...-alkoxy—Cl_,-alkyl or-a cyclic substituent containing up to 3 rings and
which is a canbocyclic ring system of the benzene or naphthalene series, of the cyclo-
hexane, cycloheptane, cyclohexene, cycloheptadiene or cycloheptatriene series or of the
araikyl, aryloxyalkyl or cycloalkylalkyl series or R and R’ together with the 2-position

_ 40 carbon atom of the dioxolane ring form a spirocyclic carbocyclic ring systen. 40
o mmcompoundaccordmgtoclam20rcla1m3mwh1chkﬁ R® and R* are

5. A compound according to any of claims 2 to 4 in which R is C,-alkyl.

. 6. AoompoundaocordmgtoanyofclalmsZto4mwh1chR1sphenyl
45 7. A compound according to claim 5 in which R’ is C,_-alkyl. 45
8. A compound acoordmgtoanyofclaxmsZtonwhmhRandR’together
with the 2-position carbon atom of the dioxolane ring form a carbocyclic spirocyclic
ring of 5 to 8 carbon atoms.
9. A compound according to any of claims 2 to 8 in which n is 1.
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18 1,197, 313
18 10. (1, 4-di oxaspiro[4.5]dec-2-2- yI nethyl)guanidine and

nhar maceut i call \—acc8p t able aci-d-addi-tion Alt o +thoe ot :

11. (6-chl oro- 1 4- dloxasp|r0[4 5]dec 2-yl -met hyl ) - guanldlne and
pharmaceutically acceptable acid addition salts thereof. 5

12. (1, 4-di oxaspiro[ 4. 6] undec- 2-yl - net hyl ) guani di ne . and.pharmaceutical ly
accep- -5 tabl e acid additjg alts thereof. e 13. A
COITpOUJ’ldigCCOI‘ ding to claim 1 sub¥ ?’l lally as herein descri hnrp with
reference to amy(1§n£dltxb@uqxamt-esﬂytmmyl)gmldme and ﬂhannaéeupmpmf or the
preparati ontablé acid addiriprcseity dheepoi;ordl ng to an ﬂe?i‘P@ claim —
conpri si ng re a&ig?‘ 14 ‘§° dee2 - ppdnd; gh%[’%?"?‘fanal kyl anmiae and
a2- % .' l-tnm:h iaceuticdlly accep- 155 A
process accamg 1Cdakesther i-ncl udi ng the pre i m nary_ step of convert-
ing the halo grm@pmonbomdlacc3rd@hgowmlﬂem MSM@HS] hegpiry gtsceibed 6B t o an ami no

-y

group by  referencetogmyefth Wfsh a met aII and subsequent
hydr ol 3si s. kg5 P;,‘;f’gsiﬁt ﬁ“gﬁ%gﬁ%;&ﬂ n Wi ch the
hydrol ysi s higylar: [ﬂﬁbp '- 15 - L carr| ed out by the use of

_hydr azi ne. 15. A pmcess a@iﬂmng q mt)é'é sep of fVSY subst antial |’ y
as herein dé’gcﬁh‘?B ahlff‘d“’x"la’i‘ ]e ng}s%gl nﬂ@“ﬁ% pl es.

18. A Borrpo alam ﬁsﬁrg)ﬁya&smaﬁﬁor dlfgg to any
20 of rﬁddmﬁt etua:ot drazine.

20 17. mprog:fsihp@aﬂmceutamam m&wtasoh%mw rt@‘ha conpound
accor di ng -t Bt D fomais o Wi 1 Buuhid B8 gl ReSHREE S dey! | ¥

accept gpl e GRG0 17, For jde

Appl i Cant S: . 19. A pharmaceutical composition comprising a. ﬁhipbund JﬁNMlﬂﬁGOAw EVERY,
Chartered Patdins ]Agéhgrg apharmaceutlcally acceptable carner _ 51/ 52,
“Chancery Lane, London, WC. 2.
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