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55 wherein [err] B and A are as defined above. Armng ot her nethods for
prepari ng conpounds having the gegﬁr§ grrml a (1) the follow ng may be 60
mend i oned: 65 3 0 106 123 Meth 6123ni ne havi ng the general formula
[err] 5 M@noherein [err], R and B are as defined above, is reacted with an
N - alrkyl Anl\dnunematvihgaﬁe geneﬁrfwﬁmyl derivative of the general formula 0
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60 Some of the foregoing procedures for preparation of compounds of the general formula (1) are given in
reference {(11) and references given therein.
Method 2 above is further illustrated in Examples 4—8, inclusive.

Methods of preparation of intermediates
65 a) The compounds of the general formula (1), which are useful in Method 1 above as starting materlals
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55 cgmpounds of the general formulas (1) and-(IV). Normally, tenperatures
of -10 to [err], inclusive, are sui Qagbﬁ #so, protection fromlight is
advant ageous to prevent the correspon g otol ytic degradation. Suitable
i nert sol enthe preharedon ot yhebmpoide ytle igenekdl oripuid Cie 8:2 piépared dy GnowrdineBddsyfor
fo i de,examiesr i nat ed hydrocar bons such as nethyl ene chl oride, al cohols
'as mﬂ‘r}hor&s a1 éanth Qer - and i so-propanol, and pyridine. 60 Sonme of
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a-1) A corssauorie methodh b-1ge-Rer-3iknd b belowr: (| | I} is react ed wi th an al kyl:

i socyanat e tB‘b‘F‘R‘/é’“&"’E‘Bﬁ&HB‘Eﬂ‘Rﬂ“&ﬁ having thpoaeed| foreyiful a (11), e.g. according
to refefence (12). This method is furthgr illustrated in Exanple 9. a-2) A
conpound of the general formula (111) i§ reacted with phosgene to give the
correspondi ng i socyanate or car barmyHOeBI—eHNﬂre (e.g. according t-o{v)
reference[181), followed by reaction wi ilh alprimary amine as in the above
nmet hod b gi ve a conmpound of the generaP fo la (11). 1lo This two step
procedur e irdilk 'sREB dré bd'@dihé Sfdvé, s ErddhRl Go kY N-proteclddCueRti WIad e N- pl'tt;'
gener al f afefiuttive (BLHylirogeli h Mbénzyletdibonls derfviive) B tHEANET [2825- Irichivkdeth

above for catbenytiderjvativat capmertsti wrﬂneprtosmpmusr(rbsntanwlotlﬂnatogeun@paéspémmr@n(sub‘qnvar e
pr epar ed® Hiprivaivricasied il on amine ehibmpenerahiarmeids b- 1, b-2, b-3 and b-4 bel ow
b-1) An am noal kyI sul fonic acid having R"he general forrrul a 15 [err]

(V) 20 AN 0 B wherein R and B
are as defined above, is converted to itsNRprotected derivative, v, g. the
N-pht al 81 derivative (B hydr ogen) thehzﬁ- benzyl oxycar bonyl derivative, or

the-N - 222 tr | oro Q | iderivat.ive, cct)nvertedwrdfh
pmc/phoro i{;&f ﬁ'g; o, i e rploresing sradh i eyReR YR 2 copbiin of e
derivati ve hém"@m. .,p xa R general fornmula [err] NH

(VI) 3032 vvlber Ai bis(¢naindalkylidishifide halirig the gesdod fermuland t he N-protecting group
I's renoved to give a conpound of the ﬁeneral formula (111), e.g. according
to reference (19) and (20). This n¥ S—S—Rr¥ther i1 lustrated i dViExanpl e

11. 35 b-2) A bis(am' noal kyl ) di gul fi de hay ng the general formula [err]
'(VIl) Beo B 40 wherein R and B are as defined above, is converted
toits N mmﬂeiddaearevaﬂeﬁned alwve.is tdnweriddpb fital btewdenaatww. . Brehy-ditaigen)

the N- ben %yEaGBEfb rweabrr atthPeZV' ca'th@/' Nde" tzevz op the f - trichloro-

et hoxycar ﬁi’ﬁﬂ' e th’@ aﬁf“m\ﬂf t'f f%??%@d'f'% 'ﬁ'«gs BPWIL MY ng
chl or osi f ony derrva |ve an am ne of the general formula 45

[err] (VI) 50 wherein [err] and [err] d’r as defined above, and the
N-protecting group is renoved to give a égm:)ound of the general fm)rrul a
(III) e.g. accordr ng to reference (21). ,

50 R?

wherein R? and R? are as defined above, and the N-protecting group is removed to glve a compound of the
general formuia (lil), e.g. according to reference (21).
b-3} A dihaloalkene, e.g. a dibromoalkene having the general formula

55 ' " Br—R—Br v

wherein R has the same meaning as defined above, is reacted with phtalimide to a bromoalkylphtalimide,
then reacted with thiourea to a S-phtalimidoalkyl thiouronium bromide, oxidized with e.g. chlorine to a
phtalimidoalkylsuifonyl chloride, reacted with an amine of the general formula

RI
\ .
NH (Vi)
. /
65 R? .
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b-3) A di hal oal kene, e.g. a di bronpal kene having the general formnula 4
Br - R- Br _ ﬁVI |) wherein R has the same neani @
as defined above, is reacted wt W ﬂﬂpa £8i de to a bronval kyl phtal i m de,

then reagd&srvinalhe bR 3'bARa bhbve ana 3 dhlaliflod Qruls Yemdvbd RUHR'Y deMRpb-ards -
OX|/d“zegénmnfarr&lag(lll)phbwcbdiang(b &feiﬂhba%;rh dogl &‘5 i P%n;q chl lowrpl de, rgact ed-_
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chI or oetth h\)i amir@ (31:(@) ls aflded.nhe *tammslsmﬂﬁwl nlnett#wdn}i p-- wanophWM oyod?- ea

e R sl 2.5235&({ e, af;..tas%g&ma R

sane manda@ridé TROREREE df%0- (2 mdsm Whethyl - 12 tt@ﬂembﬁtﬂab
t he cor rsasposdpaaad sim),tnsmge:rrmcemr@hsurtrléx étimgrhadodpaph@ purificatibd, svd ssalried ihoacuof 2 -

am nof- Wewhosmomtm?ymx'de é"thhawé@alppmhafmhd@fmﬁmvme@m H&—(8g, 0.026 nol)
in me amne (2.68 g). The m xture is
sti rreda'éq'e ara&,&:‘ ol etrmecmﬁ1 gxampqﬁs%g%)henyl N- (2 - chloroethyl) - N -

nitroso calzflaamh@ (NN 2 SirGethylothbABsullSHajnide Shyadfbdiasride Ab B£1g, 6.03 ol)Ng d@koiveadim
t etrfper at aosoféror (5@ niioxhils addng wiethylemiee (47 el)a rseluti is pooledo @°Ct and @rmyiressgf  and

FHIR E b R e i ki 5°§‘E§?’i‘?§ﬁ§iﬂ£&§§4s

hdeOCthﬁ' L(2aCoh rﬁé&hﬁ, mwam Wﬂfu b, YyhpgiZeer a rous
sodi um sul mmt;@nilheheﬁseinumaMr bhervMpalnas he‘.glnd'élydi}eﬁ& (ll)rabmcmmmaﬂaefrom

pr odué? , the carreggdnding ¢rimpoardsiof/ihy gene®! forr(tQa Uit) pyiienatiom yittath pescesmnting isgdveratary | ) -
1 =.nit ré)sou (the sane conpound as 1:1), is.isolated and purified by
p epar atl V EE&) N & %&hp&hamasglfmﬁ &%7 %bg :’nB\Q:s QQ&JUedmchﬁg’onrﬁl ?8 54 ar e

es§entladvrlnné ati HiINR SAAMENEB il W2 HidN.SThd salution isléodied td BIC batBtribtByl amiHa (
obt ai red. dmmmdwd@msduﬁoes phosigeng (3, 6,03 inolpin gElbreforma (26 mi)lis addé@dropwise while

chl oroet%’g’l")i The3ea°t"% 'Xf" ed$ #E'PHF% abguh b aeH A "P@P(‘%]%‘"Oﬁthx' am"?ﬂ '1VF’(9§ efidea

e e e i

- N - 4m| armess) Taab&wnmtoataméd 3- myanqnimnyla osuuba\n}ethmhmr et Myérpethyl)N uredd5
nitroso 'g %ﬂ?am'dlv tl@mmplnam@er’lfv fellowinigspinpavnd fs oPtained fiom tiveasespénsinarstating

hydr ochl 4 5 70 M) triethylamne (3.13 Q)

i s added. Fh&'m 'Yﬁﬁ?@"’lg’gggdfr??'% éa(T 15y °T‘8ﬂ’ﬂ\vlrll&feas and p-nitrophenyl N - (2 -
60 chlorgampwlth - N - nitroso carbamate (8.75 g, 0.032 nol) is added. After
stTrring atA migtormof @anye( W0 g0 rhadk pdlaskion aeetdté@3 8.1 tumal) andglarieh@eticrcig (288 milvacua
to dry ne's§’°"Q§rﬁd‘d9mlrfr'93ﬁ"duef|UP<§°fe§9tmt&e@%d W th net h¥ ene chloride §30 m).
The und| §o§| Z?f(f“ %ffﬁg"ﬁ?ﬁf"@?‘i a5d aplyarifs (25%y 08P Mol AY HREATE" MPtyfe 's

net hylsgne Rl tpé);naw?@ré,f.uaea arfdhe sdiid T vARR4H dudRydinkb Rt ) -
1 - (2 -glﬁd‘ﬁl@ééﬁetahyla).dethanoi nitrosourea (the sane- conpound as 1:3), is

pur e i n TLChewrpéugt thepotesshwar salt bir2anitalioigioetpdniesuifprie dcid; is diiddgmvagymdit is shasaclesiepdi
vacuo ovet N¥B. sndoleseastans anadvsifoxi de. The nel ting point of the product

obt ai d i g he_il@vqa@@ct 8324, 095 ﬂ!@B l51528>e®@a $6é"i'°fmneens¢t ermrdwedﬁw@tracemﬁ no -

; T 5) r om(t)e V\fhere on

h e edf
metharot A PR %ﬁm SRS AT o
for 10 %omuﬁdaa fo’:i tHe r1 5 wheée%pon tﬁbédweeﬁg J%bh ad in vddld. ARSI DO RIGRbIRsRE BRX Y| -
2,5 - ngiddedi ardi tieemixtuell iDadin(eGariddatay, to Ory0d8 Thoteidueds mtkelddlith 99D ef crished ice aridng at

r oom t enist pearnighs. The soli, Jpliatigiqopibanesyitopy! GHOfrﬁex'ﬁ filtased off, wosherhwith weteriand ¢rigsuo to

E dryness “4n@c4on&he eropystis gharagtprized, by 8y AnchBasrd, matiee BpiMo?fi '8&"%fife sol ution is
i washed wit Hhmoeqe pr@%@B PHQ)O 4R ehotl 5 disgolyscaip 4e0ql of talusng- Biralution ofidimethylamine

£l G#3 °pR, i3 Tt ol duct,
Hr at I ﬂﬁ{o n]ngﬂjre Is, {)rretj(%‘ roon'{ ggﬁerf'atﬁrel for hrs W upon Enﬁc?fsmjater ar ac adbed uct

E.1 - (2 ch %Fe
E nitrosourea (the same compound as 1:1), is isolated and purified by

k. preparative HPLC, is pure in TLC and H’as a nelting point of 65-[err] 10
k Exanpl e 8

arm nosur on I




To a solution of 2 - am noet hanesul fonam de hydrochloride (5 g, 0.03
in methanol (70 m) triethyl amne .13 g) is added. The m xture is
stirred for 10 minutes and p - cyQi éﬁ? - N- (2 - chloroethyl) - N -
Ni t 1 0SOgi6Ry DMEBIeBipitatedicbmiBourfd; Qa%alﬂWé&thVﬁulﬁqﬂ%gnetlﬁfahﬁJe & WabHel Qﬁh Watef GRM
terrper atitigden ¥aodio. Bhelbodieris ;ﬁud:h&d’ R adractnizadiby¥ NMIREand Sas2iMdhiigbatbfisa-Viaego t o
Ress aerte tabnye ipexiuet iS5 d. 9. 1&5<mplatstsesbendetihn 869l roll qms% themi vv(hhllemqndudra'n'he

und| ssof pOaﬂf 'ﬁﬁt’ﬁﬁ’ ﬁgf'%{? e de bqﬂpdogat ki rfrrms |

et hy'e 5&1& :‘229 iy b red.:(%m.r’ﬁm E\%ﬁi@/') -
- abda QE@ oVerHibﬁtﬁQQﬁHJFeﬁﬁe ame compoun ure:

| n TLC Wi tTihe atixtdrel nstﬂlered afd mﬂmegrsa@bpmtadjfoldrwﬂst Ti@nesidua I-S'mdﬁdtlﬁﬂisulfdhyr\/acuo

over ph@%%hmgemﬁpmf@e is Téeeysiatiibadi Fﬁl mt obisoprepangly oduct obtained is :

[err] ! pp,1Bp Bioductisipyia MHFLS; ineharasistied PuEMR eadgyanisative anavsis. apg hasgimeeitipg point ani no

- NN - d'hﬁ’@s% th@ﬁ%%amw%{ﬁb%nlﬁxg{dgthpééngigl féé!uﬁlhllgabo% Qéoﬂiﬁl\&d flloﬁx

di ssol ved obﬂesﬁmmgoé,ﬂﬁmk(,ﬁ@fon‘c Jacighi | e addi ng triethylam ne .

soI ution is cooled to [err] and a m xture of 25 2- chI or oet hyI |socyanate

2. 838 nFxamplenip m)oé and chI or of orm( 5 gf’gﬁ adde dro Wi se. The reactlon
reactl

En3xt5(l,)l r ﬁgébﬁ:ﬁ:%;%%g %ﬁicﬁmﬁ HJQ&“’ ag S%e tedqg %%1% h rea \szHc% rﬂgg ox?g" a vesse
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filtered Mne\uapo-readneﬁlnixmwamuﬁnka; tmhr fafgSs thﬁmpa ad 2 Gis vﬂh’teﬁbdiﬁéicéss ofl - (2
- chlzr tsmeﬂyle)ledlbr@mde is Aistilled @ff hemhgdsamtemtmuny | The tekigllig is recnystallised from 1 oq err]
In esseH‘!P e sa nanner th r co f the enera dforrru (rn)
above g AR ﬁg,,mg: g gﬁmﬁ@s yoRpigied J8 SEPE

f orrul & mo{tﬁassdve Brodls ose)hsﬂsmn rmslgse@u%a;t@.a 26 el g0 2 -
am noz2s- ad\lpbﬁs—etnhnm“shyﬁeatdiﬁéresﬂuxffanamrsde (4.72 g, 0.025 nol) is dissolved in
chl or of or A ®olingi the ﬁﬁrph@'"aﬂmfn | thivreniyny broa'memeec Batswls fme@QPffm Washéthe

R

addeobodr OFMleS&o | h9cr$§’dlllidéﬂ thilironllie adeRRGE merbdmfxﬁdm& duspesadanﬁ ed.xfuaéofahput 1
hour- Améof witerand 85 gf Léngenteet ihydrochiirin ecidh rcgdimbdﬂ-l-&ﬂ@ Brife ig paseetﬂﬁtormﬂ

t thy F°' il !F“T'ﬂg Afterpho s, “?‘F?CRW ifanyl q ?"ﬁ‘d
R Beheh }g ot iy T i 3 bptgea, AarD 1 soRLiom o

whi % i i"i’?"éa
t enpesa urﬁZ‘E% ""ﬁ E%‘aﬁe 1o, ba&ojw ligsgpochl or i ¢ aci d (50 m )

and wat er Th uct sgoagarmoﬂ:) ipliasovedl th 400 mesf 161 e.eﬂva:pmbﬁbﬁﬂnatﬁylamwo to
40 dryn@€§ mlmea @du@? o f Apivend ls added -with Tooling chnﬂretl ﬂam nosul fonyl et hyl )

f Ill ﬁowl Eﬁ |t Eé%é::,ﬁéoo rg@m é}‘g § a Iibnse W r;]s :lra: d wnth |
o] owl et ial s,
2. 1-(2- bntaaeatvab us”u sm{yd s'ﬁBbdﬂG&ﬁhEGD‘l fi . E anurva'areuﬂo‘i. ﬁuaﬂm e 11

Am xt uhyairaé (amw i0r185 (an)Oig addidS TheDtepctiop otixters it bmtadenhdﬁreeﬂu&&r& oars. 1.4 nol)
and gl aci “id%‘: m@m ’fxie 2};@3(" off 5“1%2!@?@?@%580%;%@5 'E:IPT' &Za e‘:#uffgﬁ t';or 10
m put 4e‘s ! h g,
0. 85* Ft}o Q@ is'fitere bﬂ%\:ml Ufs%vz por: WanQFrh@QQBJb%m&ﬁ dMiRopropl -
Af ter coobmﬁgyla.a-ethwemdhamwh&hw.eréc alﬁe‘dtﬁdﬁﬂw il bfiidopRpardl aHadiribdla vadb) d i S
washed suc‘lbesﬁsqdvel iy pureti THE and il cherecserized by NMRaand queititetige analvisis. pr oduct, the
pot aSSI E of 2-phtalim doethanesulfonic acid, is dried in vacuo. It is
3h‘)(pl

char aCt raféd %e‘%h&‘c@% FoYuriD B e brasent Jﬂs‘enﬁQPK Snritichd W gréviti of 9
0.45 noke),eda&uﬁa&m e teBul@ @bkaitbd i @’g Hatthe J:dwaumrofmep.@@mm:ﬁ.drﬁee& of
_noi st ur @mpk&Bd ntbxicflogldale atxt rtlmpeuticsmdpsﬁesl resalitind fin inCregsedi th’eltapsltlc dndeges] ebd t o

“.r oom teﬁ'mﬁa fqm\ethwm r?V%hbls nt'}P'ElS" m‘achl oride (67. 5 0, 432 nol

adde‘f 5%&'%‘ Sraeydy) no.fl; Eﬁg E’i mm: <o 3, '!?s"’f her
LQSOI h3 osgm c esld Wth @osb ﬁla a 50
st | rr| N gedaétion lbEAkrioG0sideS Atttk tyrmale th u@beuﬂemﬁ &€ hselul In SaRiation R iretepanmy suiey

sol ve?r:,t g;:s ;s@nqq:euemmmm:n m@vmnng?t-m dogé. Bb@ﬂzeemvpaméthslepwdedemﬂd t he _
" m xt uf% amel 'ﬂ resi due go

crus hedtﬂe# % dﬁ%ﬁ%ﬁﬁlﬁ"’”@% rKEJ "‘&fo@ﬁi%%%frp?ﬁfgp
~ chl ori de, Th‘é éraff Samlstratiohast RS dya§ 8y ue altlp) €rokfd i @dHOcasd Ne
product i §onhaafam¢ esuiEalhtained I‘dM:bwemnld Tabls 1e-213eelawng poi nt of [err]. The
- abovesspr odihistexgragle shoys tigt the Hewsprnpqugdsigre yesfu tajprpventithe grewthodf tyreugrcand cam -
solution of dinethylamne (32.3 m, 0.43 nol) in 80 m of toluene is added -

with cooling and stirring., 65 The W0eaction m xture is stirred at room
tenperature for 2 hrs, whereupon 250 ml of water are added 9 0 106 123

ERRERE e

cent




£l owl y. The precipitated conpound, 2-phtalim doethyl sul fonyl dinmethylam de,
ts washed with water and dried in v CH 6 product is pure in TLC is
characterized by NVMR, and has a nel 9 t of [err] The above product
(55 g, 0. 19beforalby einplogadspesutiagla iving3dinarbodyfsuffbitg ebiaisoldemsiapaispeor teatieazi ne
hydrat e (9§ agti-cancaroments jahpd jmmundeladressitecagentaict i on ni xture i s boil ed under
reMx-forwgn(eh5§cin°§a,coma Jqe precipitated product is filtered off and the
filtrat ||:sx t ryness The residue is conbined with the
filtere Be'm "3l dgugﬁﬂ% yre is slurried in 180 m of hot water, pHis
adj ust ed to about '3 an e mxture left overnight in the refrigerator. The
m Xt ure i STufriolit ietpeditsand the filtrate is evaporated to dryness. The residue,
2 - am noet hy#raQur frisass| with 2red myn dismneter. fryriantechdubeytateouslys recrystal | i sed from
240 n & d.|l gpyropanol 10 The product is pure in TLC, is characterized
by NMR and 0 \dnpdliddVi€ a@:‘ﬂﬁttsl/e"ﬁédspo 1NN Qt@%heada%“ter th¢ upé?én@ttopf [err] In
essentially the sanme manner other conpounds of the general formula (I11)
above ar e Tetwisatioed from t he correspondi ng am noal kyl sul fonic acid. 15
Exanpl e'®2 AT't'ﬁ %tm?'%a'@fk"'ﬁﬁpaltherﬁfﬂéa\( 3 igplamat®s nol ), pot assi um car bonat e

(50 g, O. .and trinethylene- dibromde (350 g, 1.73 nol.) is
gradual l'y di'mfﬂohr i& B&&rirR inf6d hidSals Innﬁ:o{nfﬁ'eé \hﬂnhbé of @hirdi %gmgfétFoj e
vessel equ:bp dVthd DDEBNan@fEDSE idedet (asl BefiRb® abBVEN dre deteNALANTIRY therdbaific thdex, AL

react i off rfiB6OEPRV) jisscalshlatelned, the heating is maintained for 2 hrs whereupon

excess of | 20 trinethyl enedi bromide is distilled off. by means of steam
distillation. The residue,is recrysta I’tv% g]r arcmosat(%o rgssof et hanol . The
cr‘y’st al l'i sed product [ACT i it The extract is

evapor ated to dryness, |eaving the 3- erugm)pr(zpsd pht aI n-nn de (mp. [err]) as
a white crystalline soli dCompaundt ure ofgKghe obbye prosd@dso (103 g, 0. 38

nol .), thiourea (29.3 g7 0-38 Tot— ) —anmd_206—of—95% 25 aqueous et hanol is
boil ed under reflux for 8 HSY on cool |"Wg, thk s 3- pht5§I i m dopr opyl

t hi ur onsgaum bromi de precipit@es and is dgi ltered off ang washed with

et hanol . Recrystallisation fromwater gives a pure product (mp. [err] To a
'hdt /aqueous sol uti on of Cyclephogbimmidepr odud® (506 g, 0.15 3ol .) is added a

soltion of pot assi UWWWQ_OW hot water. The
m xturesds stirred and kept "at [err] fosfo 1 hr>7"30 AR er cooling, the

crystallised thiuroniumacegate is filtgred ofd and thgs suspended in a
m xture of 340 nl of water and 4.5 g of concentrated hydrochloric acid. On
cooling [err] chlorine is p3d®sed into t¥® solQ&ion whi2® stirring. After
about 340rs. the 3-phtalim q%propane 1- agl fon | chlori qs is filtered off
and V washed with water. The product 7i's purlfled by issolving it in hot
benzene, filtering the sol utjson and presi pitadasng the ggooduct by addition
:of Ilght petrol eum 35 The product has'a mp. of [err] (when dried in

o oygr [err]) The abovel{roduct (61259 g, 9.215 nol'? is dissolved in
'40 m of toluene. A solutiqy of dinet mng (32.3 nd,g 0.43 nol.) in 80
m of toluene is added with cooling an stirrlng. The reaction mxture is
stirred at roomtenperaturetfier 2 hrs, shereup®n 250 mseof water are added
slowy. JThe precipitated conﬁound 3 - 0J)ht al i m dopropane -1 -
sul fonyl di net hyl anide is wadtldd with 40®%at er®nd dri €d%in vacuo. The
gproduct is pure in TLC and hsgcharacterjgged by NVR Thggabove product (55
g, .0.195 nol.) is suspended in 360 M of 95% et hanol whereupon hydrazine
_._hydrate £9.75 g, 0.195 nol. }:28s added. Zﬁhe reaction mwbure is boiled under
jreflux for 3 hrs. The premﬁ Eated pro IS 5Llltered10 ff and the filtrate
i s evaporated to dryness #residue 7 contﬁ ed with the filtered pr oduct
gand the mixture is slurriedyisg 180 nl ofsghot ymter, pHaps adjusted to 45
Fabout 3 and t he m xt ve—-eH—evern-ght—A—the—etrrgerater— The mxture is
Ffil tered® and themt:l I terate | S eyapor at edloto dryness. The ore5| due, i crttéde -
"'am nopr opy thef e qesﬁ'?%ﬁwwmé@g %ﬁ(ﬁ’é m{ ,mc P(grafé r'idél exgepjgrt#? gtg%
Ff rom 240 rdaie;! % clu§“7\'-’.‘j @2 ahl C
fand is characterized by NWR and quant| tat| ve anaI ysi s. 50 Exarrpl e 13 Thi s

fi-xanple 1l ustrates the effect of conpounds of the present invention in

: inhlbltlng the gromh of several tunmours, Fromthe results obtained it is

bbvi ous that t.he conpounds of the present i nvention have inproved

foxi col ogi cal and therapeutic properties, resulting in increased
perapeutic indexes, in conparison with comercially available antitunour
fents. 55 A therapeutic index is an indication of the therapeutic

MLl ness of a conpound, and such an index may be defined in various ways.

LD50 |s the dose that causes a 50 per cent I et hallty, and ED50 |sthe dose

2 1. - o o -~ g, I Y o - A 21




tinme, i.s the ratio between maxi nrum and mini mrum effective dose. Both the:
types of therapeutic indexes 60 are used and given in the experinmental
results bel ow. The experinmental dgsﬂgﬁ 123 interpretation of the results ‘
are i N aERshaGRRGRMY L11d he standards set by the CCNSC (see reference (16))

ggﬁ eference (17)). The manner of adm nistration of the
corrp e 'ﬂeﬁ 3’,':' aral (p. o0.) route in each case. Sone of the results
obtai ned are giveh in Tabl e 1-2. 3 below. 65 Thi s exanpl e shows that the

new cdnpBRpySMplaats revent t growt h of tumours and can 10 0

106 123 th@é‘f’%‘?“é‘%’é "EH‘B"‘S‘Q/) ‘?eﬁ"‘i"?a&éqr"r?g a living ani mal body suffering

from di spérglR¥ s responsive to treatment with anti-cancer agents and

| MUNOS UppThes®mpeundg @eteSadmilfistéred poaore 0 Ihe dyNali@dhy the Eplentativent al ani nal s:

Femal e"SErrague Dawl ey rats Tunour inplants: Tunmour pieces with 2-3 mm

di anet et ?W?'?nas for? MU P BHP oy ol AR 1Racb SRR 2o s ©1 o

p.o. onqgmgpl ‘ier I"ant a ePti nati on. 15 i mal s _

are killed on the 9th (?ay after inplantation Eval uation: Wi ght of tum)ur

i s det®Evalwagion:i n test animals and conpared with those of control aninals.

For each c# ﬁqufH@'aEBB'ed%ﬂqdaﬂmm‘@e" igcrepse:iSyeviyakiines Vaféﬂ"édﬁfe! el ned.

The thera ‘1§Q3fe'§2° supviyal timg gf ‘t‘?.'iﬁ%‘(?F'EBE?d 's; exprRssPd 2 the Ry “‘FA‘B?_fE"aP the
resur

Ant i tum)ur on wal ker carci nosarcoma 256 25

i nclusive; 1:48, 1:52 and 'tLL,5=4max65ffect. doselmm effect. dose.

LD50 20 EDS50 - T.1. Conpoundt-100¢ (%) ng/ kg ng/ kg LD50/ ED50
BeU Th i e?foct' L d the mini 5f(f) ctso d FhigYP A o100/ >125%
o maximum effectiveydose and the minimum effective c=

20 [N detq'erminegoarﬂ ithe?age tic index as gbﬁned below ii g uatec:ltﬁ"?dg 500 3gel 2 1%ﬁ
60 25 0.4 150 178 =max. effect. dose/nﬁro effect. ddge.2 200 40
1: 4 125 1 125 1:5 40 0.25
160 1: 6 Some of the resuits pbgined areshown in Table 2:1.125 45 1: 7 250 2
125 1: 14 b} Evaluation of @arapeutlc d?e gange f for long terTw l: Long time survival is determined at

various dose lexels and is ex re assurviving t a ay 60 (T) as the per; age of that of the
1:15 30 sotai number oiest FEYY 52 1 :
250, 1: p At number oFtest gpma 2 125 55 1: 28 >250 2.5
>10 1 53 250 _ T-.100/T, (%147 60 In prelim nary experiments
the Toll OWI n add ti.onal ounds ar.e fo i bit si
act  vig {95 @gﬂ; e f,g;@g thefriniey iy Slg b o v S 1 3820w
i ncl usi ve | ncI usl ve e o 1 23, inclusive; 1:25 to 1:45,

Some of the results obtained are shown in Table 2:2. {3
40 c) Evaluation of cure potential: The normal survival time for test animals receiving no therapeutic :
treatment is 9—11 days. Surviving test animals on the 60th day after implantation showing no sign of
tumour presence are regarded as cured animals. Long term survival is determined as under b} above, and
the effective dose or dose range to achieve a long term survival T - 100T,290% is determined as an :
I\,a‘ evaluation of the cure potential. Some of the results obtained are shown in Table 2:3. : 1
et 46
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) 106 _ 123 Lynphatic | eukem a L1210 Experinental animals: Fermale [err] mce
5 Tunour inplants: [err] tunour cells inplanted intraperitoneally (i.p.)
Therapy: The conpounds were -adni ni gtmﬁgﬁﬁo once on the day follow ng the
inplantation. to Term nation: The aniaglesz:were killed on the 60th day after
t he; i'npl ant ati on. Li viBvgluation rofiitterapautic lrange Gorsudéwal Bme ifceasied | ong term
surVWAors. 15 EvalTatiom a) Foat it T range for
survival time increase: Survi vapg?f’gj:; s Jg": dfi ous dogg level s are

determ ned, and the survival tiMggdah the dogst animad sff.(doe i S expressed as

t he percentage of thatontfouidhe CORigngl aningalgs (C)minZ&H. dose

t* 100c (% The nmexrromeffect+ve—dose—and—the—nntrom—effecti ve dose
required to achieve t. BB/ c[err] 185% ar e et er i ned, #and a therapeutic

| ndex as defined bel Ql‘é’thy%cﬂ@ cul atgd: 25 4

[err]=max. effect.—dose/mn effect dose Sone of the results obtained are
shown in Table 2:1. b) €valuation &f therapgeutic dosesrange for long term
survival: Long tinme survival is determ ned at various _dose levels and is
expres€ed as surviving Fést ani maf® on day'®60 (T) as fhe percentage of that
of the 30 total nunber pj test anygzgals [erg]: [err] (& The maxi mum :
effective dose and the m ninumeffective dose to achieve | ong term survival
T [err] 35 are determnk8 and a tH8rapeuti @ index, T.B.[err], is
calcul8ted: [err]=nax. gffect. dose/mn. effect. dose, Sone of the results
obt ai ned are shown in Tdble 2:2. g% C) *val uation Bf cure potential: The
normal survival tinme forgtest aniy@ls recejgving no thgrapeutic treatnent is
9-t{ days. Surviving test animals on the 60th day after inplantation-

showi § no sign of tunoUt presenc®lare reddrded as cubed animal's. Long term
survival is determ ned 161?4 under b)zsabove, ’ nd the effgcti ve dose or dose
range to achieve a long'te ?err]QO%is determ ned as an

rmsurvival T -
eval uation of the cure pegential . 1280ne of ghe resultsgobtai ned are shown in
Tables2:3. 45 50 55 60 65 12 0 106 123 TABLE 2:1 Eval uation of
t herapeutic range for slitdival tiPR8 incred3e Maximum® M ninmumb5

efﬁe‘gtlve effective 4.9 T.I.§25[err] 16 [err] g _mBX. eff. dose
Conpound g/ kg my/ kg n. eff. dose BCNU 63
16 - 35 4 10 Met:fwyl - CCNU 63 3ls : 8 4
1:24 250 3 8
1:28 250 3 8
40
1:53 500 31 16
. X Median survival time per cent of control =125%
\.,J 45
- The following additional compounds are found to exhibit significant activity (i.e. median survival time

per cent of control =125%) in a dose of 125 mg/kg in the foregoing test: 1:10; 1:13; 1:18; 1:26—1:27,
inclusive; 1:29—1:45, inclusive; and 1:54. :




1:1 . 63 : 8 815

125 16 8 1:4 : 125 . 8

16t 1: 5 63 8 0 106 123 8 20 1:6 250

31 _ 8 1:9 125TABLE 2:9 16 8 25
11 250 Evaluatidrt of therapeutic range foraoré thfhn survival 125 16
8 1™5 125 . 16 - — 30 1. 17 500

63 8 1:20 Maxirh@b Minithgm Tls 8 35

1:21 % 6 gffective dose” effectivg dose” max. eff. dage 31
8 1:28 2 6mpound 31mglk mg§<g40 1 5g1in. eff. dose 500 .
31 16 gonuVedi an surwggval time perggcent of control [err] 125% 45

The foll ow ng additional compounds are found to exhibit significant
activity (i.e. mMethyhCGNWvi val tionee per cent nehecontrol [eeme] 125% in a
dose of 125 ny/ k%hj nz&ggnforegoi ng test: 1:10; 1:13; 1:18; 1:25-1:27,

i ncl usive; 1:29-1"'% [icl usive: “and _1:54. 50 %5 60 65 13 " 0 106 123
TABLE 2: 2 Eval uati om:10f therapeutgsc range for song term supvival Maxi num

M ni nmifm T.1.s 5 _ effective
dosex) ef fectivelferr] max12%ef f . dose Coffpound 2 my/ kg
ng/ kg mn. ,gff. dose B 63 63
1 10 _ ngt hyl CCNU o none16 _ 2 none
none &hl orozotocin 14l 125 63 31 431
2 15 1:2 : 125 - 63 - ‘ 2 1:3
31-\5). 176 250 2 20 125 2 1:4
125 1:831 : 63 4 117 4 5 250
125 25 | 518 | 63 2 31
2 25 1:9 . 1:9 125 125 663 2 2 1:11
125 S 63 ' 2 30 1:14
125 1113, 125 4 1:15% 2 125
235 1:19 125 63 2 1: 20
12@;‘ 1:163 125 2 31 4 '
1:17 250 . 126 2
35
1:19 125 .63 2
1:20 125 63 2
40 1:21 63 31 2 s
1:23 : 125 63 2 ;
/v 1:24 250 _ 63 4 i
| 1:28 250 125 2
1:52 ' 63 31 2
50 1:53 250 - 126 2
¥ Dose levels to achieve >20% long term survivors, i.e. test animal survivors on day 60.

55

60

65
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-

ao | 1: 21 | 63 31

2 1:23 125 63 2 1:24
250 63 0,196 1233 250
125 2 1:52 - OARiE 2:3 31

2 50 - 1: 53 Evaluation%Qure_potential _ 125

2 x\Dose | evel s to achi eve—=>28%—tong—termstrers——e—test ani nal

survivors on day 60. 55 60 65 é4 é) 106 Pose WA@EE’%%J%fﬂE\Féﬂeﬁation of cure
potential Ddse or dose range foP™f¥P?]) 5 mg

9 Conpound
nmg/ kg BCNU gcRone Met hyl CCNU AgheChl orozotocin 1:1
31-63 15 1:4 125 1:5
31 1:6 Meghgl CGNUL: 8 ” 31-63 1:9
63 25 10 . Chiorozckack ! 125 1:12
125 1: 14 BT 1. 15 " ___ 63 1:16
250 35 1.1 1:19 31—63 125 1: 20
63-125 1:21 31-63 40 1:23 : 125
1: 24 15 125 4%4 125 1: 28
125 1:53 125-130 50 [err] jed defined as test
with [err]90% long termsurvivors, i.e. test animal survivors on day 60.

55 60 65 15 0 106 123 Exanpl e1:84 Manufacturing pescess for tablets a 20
rrg 20

1:8 , 31—63
(_ 1:9 63
' 25 1:1 125
1:12 125
1:14 63
30
1:15 63
\,/ ©1:16 250
35 1:19 125
1:20 ' 63—125
1:21 31—63
40
1:23 125
1:24 125
\ s 45 . 1:28 125

1:53 125—150

50 ¥ Cured defined as test with =90% long term survivors, i.e. test animal survivors on day 60.
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Mbdel -batch of 1000 tablets 5 "Solid active

conpodnd, [err] 70 20 g Lactos rd : 210 g Anylum-:
maj di s, ph. Nord. 75 ¢ Km.'ioy]ogz?g, B.A S. F. 3.5 g 10
11 AquaEgamlé 1€at a g.s. II'l Talcum ph. Nord.

15 l._vagrh@svfhctwmanr%f@ssaggt!:bmrﬂ?o mg 1.5 g 15 Vi ght

of 0 - tMpgplchateh of 1000 ¢ 325 g Weight of 1 tablet: 325 ng [err] The
mesh sgandard i s accordi ngr §glidt defivel daknpbital meghal 70systeg of code DI N

"4189/ 1968. 20 Punch: 10. p ctosumiChh. Nbait , scored, beweg-edged M x the
screened substances | thor eﬁwp-y maidis tiheNondoi st en w88 11, whereupon the
mixture i s granul ated thr obf#idenBabAiSEss sieve No. 3PP (nesh 25). Dry the
granulgte in an oven at g naéja%i@agmerature of [eglk], then repeat sieving

t hrough sieve No. 10. Add the substances under 1l and m x 25 thoroughly.
Punch tablets with a grgIBS{Mugh_ph-dﬂorabout 325 ny. BXanple 15 Suspension
for injection 20 ng/n Magnesii stearas, ph. Nord. Act i"?&® compound, mesh 100

20,119 a1 Sh1 0712 “wag of 1o s ® 79, CHLDO%Y B cel 11l 052,

1 M Exargdight b6 1 @Gukde: sagspgnsion 5 ng/ M Active conpound, nmesh 100 5
my Sor bi t ol ¥ The mesh standard is according to 8@Untemyatidinal\aystern raf) cedsnPity f18p/1968.

g.s. | our - g.s. 50 Water to nmke

1l Examdh a7, SuRRESlat, Yhdrl, BedPeda 55 Act i ve compound | 25
ng Cocoa bu‘\%ﬁfh_e screened asn;bsta;ce's letho:i%\lys and>the® Molsten witt1l, 1Wiereligan theamigtue &8

O nt ment g28auledi tiRugrosprainiess sieve No. 10 (mesh 25). DBy the grahplatetim an @vemdtraomaximum
1 A ycdemperature of 25°C, then repeat sieving thropgg sigge No. 10. Add the substances under Hj,and mix 1

2.5 g 5arqurp|,|ggly. Punch tablets with a gross weight f ??0@‘ gﬁé%ﬁ‘l c acid
20 g 15 Sorbitan mnool eate Exammequ g

Suspension for injection 20 mg/ml|

30 Active compound, mesh 100 20 mg
: Sodium chioride 8 mg
\/l ' Carboxy methyicellulose 1 mg
35
Benzyl alcohol 1 mg
Distilled water to make 1 mi
40 Example 16
Oral suspension 5 mg/mi
Active compound, mesh 100 5 mg
L% Sorbitol 600 mg
o
Flavouring compound q.s.
Colour q.s.
50 _
Water to make T™Tml
Example 17
55 Suppositoria 2 25 mg
Active compound 25 mg
* Cocoa butter g.s.
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v o
2

Sodi um+hydr oxi de - 0.2 g 20 Met hyl

par aben 0.3 g Pr I ben 0.1 g

Et hanol O.BPéoﬁq@ter- to nmake :

100 g Exanpl e 19 Capsul es a 10 ng 3Exavplel 1€ conpound - 10 ny
Magnesj um st earate _ Ointment 2% 2 ny 35

Tal cum Acti 18§ ng The substances are m xed and filled
into capsul es Exanpl e 20°3(® compoun 10 A Sterile powder to be

di ssolved in water for i pjighbigRindat er-sol uble active conpound = 10 ny
Sodi um chl ori de 4 mg 45 Met hyl paraben 0.7
nmg Propyl paraben Glycerol 0.3 ng 50 7 gThe substances are
dissolved in distilled HerlThe solution is dizgensed in vials and
freeze-dried. In the for&ddi’hg Exanpl es 14-20 réPdting to conpositions the
Active Conpounds are thossofevered by the generals gormula (1) above. Those
Active Conpounds which are disclosed in the foregoing Exanples 55 1-8 are
preferr%g as Active Conp8Wpifsacidal so, it is to b @oted that two or nore
Active npounds of the | t] be used ig.conmbination in the
conpositions illustrat ed,bgréﬁ% rlna?"rssggia%/ desired i ﬁ'scgonbi nation with other
phar macol ogi cal | y acti vesegq@nthgdrodi® | ous nodi fi oatg ons and equi val ents wi |l |
be apparent to one skilled in the art and nay be used in the 60 conpounds,
conposi®i ons and net hods Mstvk paEbeR esent i nventi 88 i t hout departing from
the spirit or scope ther jt is thereforg,to be understood that the
inyention i's not to be Ilﬁﬁhlepggtg%dthe specific g')larrpl es and enbodi nents
di scl osed herein. 65 17 Ethakd 106 123 Literatureomweaf erences 1. Carter,
Bakowskf, Hel | man- Chenot herapy of Cancer, Wley, 1977, p. 70-72 2.
Wasser man- Cancer 36 (197¥fteriomgkes  schacht - cand®r 948 (1981), 1328 5
4. Vi ss-Cancer Treatment Reviews 8 gJQ81ke 111 5. Schein-Cancer and
Chenot herapy, vol . |11, Acadeni c Rr#psfes sl#Bhg p. 37 6. Bel t-Cancer
Treat nédt Reports 64 (1980):12, 1235 7. Ahl gren-Cancer Treatnent Reports 65
(1981), 223 8. Sandler, RerecpupRYrfonal G oupe PP darations, vol. 2 (1971),
Aci dem c Press, chapter . Houben-Weyl,, vol. 9 (1955), 343 10.
-San¥l er, Karo-Functi onal k‘%f%eglﬁmﬁrt_eeagager ations, volz.m-% (1971), Academ c Press,
ichaptemss 10, 11 and 17 ltaleudrti nez-J. Med. Chemss &p (1982), 178 12.
iSandl er, Karo-Functional G oup Preparations, vol. 2 (1971), Academ c Press,
chapt er 6 157he substanceg arpmixephang Hllad ipte capgulpSps in Organic Chenistry, Pl enum
Press, 1973 14. G eene-Protective %&@ew Organic Synthesis, Wley, 1981
be afREUhRE

15, Howben-Veyl, vol .10 ki diefild édder RGP fdh ekjetayn Reports,
_Decenber, 1962

Water-soluble active compound 10 mg
. Sodium chioride 4 mg .
-/ 45 -
Methyl paraben 0.7 mg
Propyl paraben ' 0.3 mg
50 The substances are dissofved in distilled water

The solution is dispensed in vials and freeze-dried.

In the foregoing Examples 14—20 relating to compositions the Active Compounds are those covered

by the general formula (1) above. Those Active Compounds which are disclosed in the foregoing Examples
55 1—8 are preferred as Active Compounds.

Also, it is to be noted that two or more Active Compounds of the invention may be uséd in combination
in the compositions illustrated, and aiso if desired in combination with other pharmacologically active
agents.

Various modifications and equivalents will be apparent to one skilled in the art and may be used in the

60 compounds, compositions and methods of the present invention without departing from the spirit or scope
thereof, and it is therefore to be understood that the invention is not to be limited to the specific examples
and embodiments disclosed herein.
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17. Cancer Chenotherapy Reports, gSggéepe®r, 1972, vol. 3 No. 2 20 18.
Sandl er, Karo-Functional G oup Preparations, voI 1 (1968), Academ c Press,

‘slt fr in-J.
Cham oo & Gatiy Bact Kﬂe%z*%e ot lany Oiconers W, 1989 072855 i i n,
a7n

Hey- J. Chensch Fains 1. Novel conpounds havi ng the

genet al f or Weils®-CaBler Treatment Reviews 8-(1981), 111 [err] 35 wherein Ais
| ower al k JS@F'"h&F@Pbm CMWDB ol 'lh ip) Pres\1891. &l ¥enyl ; | ower

al kynyl ; hl m;:: 23 ower al kyl optionally
monosubst ht &r ‘Na? F‘uﬂéﬂ%al% yPréHar |C¥Q*99ﬁ| KVJdemB Préss Sdhagtb Ot OF

branehed 8- Boubemivey| edles (1068)] maal | m)nosubstltut ed with [err] said 40
al kyl ene 18! Sangler, dSmf—&umwgﬂ atoub elasaratiqns. vol 2 BaT).AcademicRrgrsr chepterg 19, Neand

nrtrogenﬁ\t m._of t r afr err] [err] are the sanme or .different .
and sel eqpe ‘ﬂ?‘ﬁi uag' E;r s&loﬂéuav'z (ARl OR s BGRY s, Denzy!
and st ranghMc i@ @rbf&l ChéMibthO PRhdry PraasloRRPST 1 t Ut

hydr oxy, 1I4.oﬁeanea+kawﬁye edup: mmiggaal: sonthepoWiley, 198 m a 4-5 C al kyl ene; 45

[err] aré HowbemsWed. val. &Y% {18f4ent and sel ected from hydrogen or |ower alkyl

or [err] Hoffecihem geggar ﬁf"oggﬂ %"gﬁ“%' %2ne., 2.n.SgMPOUNds according to
cl @l 1, 1ENGInaleh, Batct HairBnd hbur oo arkiind V3 Fu%résaprAcsaeH@J Brald ¥haptep 8t €1 abl y
- chl avombdty Koephi—S Orp.ochahS 72¢R8NMdpesg to claim 1-2, characterized in
thtt R i 20uMslivest+L Chedl Sbc5?981.a75kzll ene, so preferably ethylene. 4.
und§‘a§@m-'ng‘e€$haﬁyzbﬂ9§ |aims 1-3, characterized in that Bis
hyd gen Br &f ) hydrogen. 5.  Conpounds according to any
of thecsimgl nms 1-4, characterized in that one of the substituents [err] and
R2 is methyl .and the other of the substituents [err] is |lower alkyl or
2- hydr oxyleNayal corfgounds Bavirgothp eenesl foromds: di ng to any of the clains 1-4,
characterized in that [err] .g,ret e sa and el ected fromthe group
hygh 0ogen, methyl, ethyl and PROPY] rra] [err] together are 5 C
alkyl ene. 7. Oorrpounds accordr nq;_s.anawy_cainthe clainms 1-4, chamggpcterized in
that [err] are hydrogen and/oV met hyl .| 8. Canpounds accordr ng to claim1
sel ect ed fromthe foll owi ng & oup® 608a) A

1- ( e Qrggeg Wi { VM nosul fonyl)ethyl]-1-nitrosourea b)
L (2 c q;aeerrj% J’&?ﬂ%’g&éﬁﬂﬁu ﬁ?ﬂyﬂ%'d&&ﬂéﬂ&ﬁ%nﬁﬂw bi lB\RfQ’%Wra%ﬁorﬁ)Iy
' ( enonosDBstittawhl) Biney bikoxd-dr 3—@C eyasiidy| ) - 1- ni t rosourea

1 (2 chl d¥igetrdight yr-branghedr2oSE-alkylege, pationpilygrgriosibstituret! ivism GO gr CONRR’, &fid

1- Z"c?’é’tﬁ'ﬁ@l °" iing 9t RFLHYP SAPRLRETS fﬂeyrasmthw}mae" g Pfo‘ iR ) 105
HAS %z

123 Li MBS SIS, dterbit'ah® SeledBtfhUR | 18 ss)mt e Rk
Cancer pheai, aSéhzyl 1:9\3 straight o Grabrined: 1%2%&91”8&%%%3@0%@? &:gl With hidrox, %ﬁr :
Qhac haik@BaNS@NRIFB, ¢rIGR’R*; R828d B* may alsh. toyithes Jorfiam deb Clalgdneent Revi ews 8

1%;?1 . 3“131-"68‘ @8 musameah@@reramd sirsted tfigay kydrpgen orl lowar [alkyl g8 R3 s togethes s |
19 a
?oﬁr eat rren clI RE@EF%%R?%PQ tlﬁa% 5 Zﬁcﬁlgrgéml 3rlauorm pZeferabl

Ahl gr egn epor t's Sandi er. Kard- Functi onal
G oupe Praermamabumasgcom{g to !4 A4R) phahrmdﬁu i0 tRatgs B, unsitapied 25 C@ikylene, 9.
Houbeen# bly gthyleneg ( 195?2l 343 10. Sandier, Karo-Functi %nal (’;‘rl up
Pr epar 3 % mpqufls acoorfipg jeigny o Haffisd TS Yewcterasd fy it i fydropen arigwer aikv
prefera V hydrogen.
5. Compounds according to any of the claims 1—4, characterized in that one of the substituents R' and
R? is methyl and the other of the substituents R' and R® is lower alkyl or 2-hydroxyethyl.
T 55 6. Compounds according to any of the claims 1—4, characterized in that R' and R? are the same and
‘selected from the group hydrogen, methyl, ethyl and propyl, or wherein R' and R? together are 5 C alkylene.
7. Compounds according to any of the claims 1—4, characterized in that R' and R? are hydrogen and/or
methyl.
8. Compounds accordmg to claim 1 selected from the following group:

&0
a) 1-(2-chloroethyl)-3-{2-(dimethylaminosulfonyt)ethyl]-1-nitrosourea
b) 1-(2-chloroethyl}-3-{2-{diethylaminosulfonyl)ethyl]-1-nitrosourea
¢} 3-{2-(aminosulfonyl)ethyl]-1-{2-chloroethyl)-1-nitrosourea
d} 1-(2-chloroethyl}-1-nitroso-3-{2-(1-piperidinosulfonyl)ethyllurea

65 e} 1-(2-chloroethyl)-3-[2-(methytaminosulfonyl)ethyl]-1-nitrosourea
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S MO e e S 15 14 s et - . -
e e e 6 et < emtenens

17 11. Martinez-J. Med. Chem 25 (1982), 178 12. Sandi erR
G oup Preparations, vol. 2 (1971), Acadenic Press, chapter 6 15 13. % _

McQm e-Protective Goups in Oganig 1086ed23try, Pl enum Press, 1973 14.
Greene Prot ectl e Goups in Oganic Synthesis, Wley, 1981 15. Hoyben-Wyl,

vol . {5 4t o o r FbRL;, 1962 17. Cancer
Chenot herapy FnTaﬁ-.—c nﬁe%‘ £), 1@?%%%555&% k@?y'%b' 18 sandier,

Kar o- Functlmrm:haoaf—eaapcerepmaIwms vol. 1 (1968), Acadenic Press, chapt er
12 19.5 Mead4 \K@J@p‘fqancsﬂTre nt Riviews 81( )191117) 295 20. Mcllwain-J. Chem

Soc. 1941, ey era ca Pyess. 488129 37Gr| ffin, Hey-J.
Chem Soc. gﬁg ﬁﬂ@:ai%gep%m E;L %pounds havi ng t he general
formul a: 30s. Sandler Karo—Functional Groupe Preparatlons. Rr{973 Avdaeniei Presé) dhSptérOtper

al kyl ror ha$.clavsrwall kel ;9 (B555 388/dr ogen; | ower al kenyl; |ower al kynyl; 3-6

C cycl oal ky¥; Sanﬂs@msﬁwctmpl qrmneﬁfepatams. Wb?l‘@ﬁ'ﬁM@dm&?W’m‘ba‘ anpt h

| oner al kow am ’(?m%/&boal B as strai ght or branched 2- C al kyl ene,
optional l'y 157%9&; i %Ferp raighs vt 2 @b74Y,| RBRnAd MRS criapi@f 81 Ni Ng at
| east 14 WO qar |a-t-er6ﬁcts/epm®ts llrngrda c cnbmieﬁgmnahmsaﬁsme urea from any

[ err] [ erri4.c@reenehEropamtine Glpunillﬁmaentsvathdswdvlbmt@w from hydrogen, 5-6 C

cycl oal kyl 15I"éﬂXEﬁ" ?Vk ’5/[5 enzyl and stral ght or branched 1-6 C
al kyl , optl \yer al koxy, [err] may
al so keget h@rSa @Er”kar ara s, vol ﬁéﬂ ARBERmlidressA BRADEF 12

di f ferent amdwwjmﬁpﬂwd-d Ot:gtmhgmirmgmmlzsd ower al kyI or R3 and R4 together
mayJ/orm a2e- Mcll@aai—lé MSOQ 1900 ounds according to claiml1, characterized

in that A izi %’Y#‘*ﬁ'? op- 47| (¢ %% preferably chloroethyl. 3.
Conpoypds 4 §¥Th J‘F'éfl ﬁ?"l Aracterized in that Ris unsubstituted
2-5 C aldqpimgne, 50 preferably et hyI ene. 4. Conpounds according to any of
the clains 1-3, characterized in that B is hydrogen or |ower alkyl,

pr ef er abl y 1hiyemebepmpounys hawing thergsaeralclerrwldng to any of the clains 1-4,
characgterized in that one of bstitygntsyherr] and R2 is methyl and

t he: other of the substituents erP is | oper al’kyl or 2-hydroxyethyl. 55
6. fmmpounds according to any of NI-Ise-Rcl N1-4, characterized un that -
[err] are the sane and sel ected/frdmthle grou hydr ogen, nethyl, ethyl and
propyls or wherein [err] toget“ﬁer e B Calkhlene. 7. Oorrpounds accordi ng

to any (o} ¥R ACkL A oA LR zed in that [err] are hydrogen and/or .
met hyl . %ma ﬁ%awﬁ%&%ﬁfﬁ%w deysiBhiRs: Lerb oL NP, m@wér@imtamdaeuy

gr oup. Gﬂora))substltuted with lower alkoxy or 3—6 C cycloalkyl;

1- (2-chl ar cﬁeﬁli 19)“-‘81’{520"@@?'11’5? piintiengi aptienally mwsytmmw]'vnnseammso@m’éﬂ‘bga

1- (2- d‘hl 53’"9 at ledshifoFAbAB 8QMme SeRFfatieg e Mitroaen atam ¢fdbr yrea,freny any

3[ 2- (am nd’w } e Walnb "of afirehit drid BREGY Hrdm hydHosdn05.08 &Ikl )

1- (2-chl ﬂfeﬂﬂ,t ‘ail»d arraugr@%e:.sniﬁad i-Ls 2! 406, tﬁt'?oazls é'ka;bkt):gzrckllwtm h;?&ggﬁr e)
1-X2- chl dkmt NWRS -or TONRMhRY' andi Riosayl disntpbdtivdr Hervl a 3—KiCQ albdener ea 18 0
106 123 f% ﬁﬁ'g Mehyld) oy and SelpqRdd TR Bidraser on lewnplkyler RS nd.Rf together

-ni troso®
unds according to claim 1, characterized in that A is chloroeth or fluoroethyl, preferably
1- (2- chl enidi&et 'To) a[ ‘Zzgﬁnd”

roxyet hyl am nosul fonyl )ethyl I -1-nitrosourea h)
1- ( 2-chl or GerTybc)un&- fic2oriiNg 2o kigily &% echiirgdterixadrint that| R isrinaubstitufed 2y el hiiptiene,
-nitrde ng@r ly ethylene.
ompounds according to any of the claims 1—3, characterized in that B is hydrogen or lower alkyl,
preferably hydrogen. : f
5. Compounds according to any of the claims 1—4, characterized in that one of the substituents R' and 3
R? is methyl and the other of the substituents R' and R? is lower alkyl or 2-hydroxyethyi.
55 6. Compounds according to any of the claims 1—4, characterized in that R' and R? are the same and :
selected from the group hydrogen, methyl, ethyl and propyl, or wherein R’ and R? together are 5 C alkylene. "
7. Compounds according to any of the claims 1—d, characterized in that R’ and R? are hydrogen and/or ;
methyl.
8. Compounds according to claim 1 selected from the following group:

e

a) 1-{2-chloroethyh)-3-[2-(dimethylaminosulfonyl)ethyl]-1-nitrosourea

b) 1-(2-chioroethyl)-3-[2-{diethylaminosuifonyl}ethyl]-1-nitrosourea

¢} 3-[2-(aminosulfonyl)ethyi]-1-(2-chioroethyl)-1-nitrosourea

d} 1-(2-chloroethyl)-1-nitroso-3-[2-(1-piperidinosulfonyllethyljurea
65 e} 1-{2-chioroethyl}-3-[2-(methylaminosulfonyl)ethyi}-1-nitrosourea
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N

1)~ .
1-(2-chl oroet hyl) - 3-(2-[ 2- met hoxyet h)ﬂ z%\ nosul fonhyl]Jethyl)-Il-nitrosourea 5

i)

1- (2 chl or oet kyi- ()n&m[o&h(rds m&h&sbﬁ%.%ﬁwﬂn@rwh)lﬁ.tul%h’édrea3 met hyl -1 -ni trosourea
k) 2r chl orngEydh RMertammnssulférwngth ][E!Bﬂi‘dﬁbl)red nitrosourea 1)
1- (2 chl or oet F d'm‘\f?é‘ylﬂ'm 'I' lleﬂwll-h-rnltfpwvarea m
1-{2-chl og oet L y °' ﬂfh' tﬁos 1 e ‘(’)‘H‘Flf‘;erosourea n)

1- (2 chl oroet rﬁy N\ aye) ?°h VF)-1-nitrosourea
10 9. A nethod f(orchlb:hahﬂrapad.abmﬂsme suﬂom‘/Wﬂ n oltrae orrrul aerr] 15
(n) V\/nerer n Ansi-(2-ohierpetn k3, (8- (dimetmddrahaswiomyiitiukyji 1:nitGourea B | s hydr ogen; | ower
al kenyl ; | owef é‘l‘wmet“‘/%3‘$2 N-eghyEN-gropKigminosufferyigthydllr 1-nitsageiredy| kyl optional |y
monosubst’’'t ut d r | R is straight or
branched 2-5 g\llé‘}(et;t/ gnfgm% ?%pgr% Ié} rr%ng’s&bs%{fﬁbéafoe M\Lmth [err]said al kyl ene
al ways containing at |east two carfon & ons separaQ ng the nitrogen atom of
the urea fromany [err] 25 [errMardl the sdneor different and seI ect ed
from hydr'gen, 5-6 C cycloal kyl, |ow¥ arko¥ySPoenyl, benzyl, and¥straight
or branched 1-6 C al kyl, optional | " nonpsubgti t ut gd with hydroxy, | ower

al koxy, [err] may also together forma 4-5 C al kylene; R3 and R4 are the
sanme or di fwimreém@ |a|mﬂveselk\6(nr¢|dlobwerrralkvydrogen or Iovver al k I or [err]

thl

t oget her 2fa pdqrpsyﬁ%)gm ; tpwer gkepyl} lewer alky y 93yl PSQANRR' org)wer alkyl optionally
N-ni trosati élf q:g.ﬁg ‘§ mlmr R %gurggtll ateBwrt o$ or CONR3RQ s§ g
[erL]/ wher eéllﬂ/l & Bilv. taifin Qdea%t %Qzarﬂgn airr{bt fHrélQen a hel Rl

am ne of t hsogmrreroa sotww a 40 [ el r]

1) wher@fn RR alRDR® 4re theckalBe ar differentchnfl iselediedafioeyy hwlr@deneﬁa-s C cycloalkyl, lower alkoxy,

N-al kyl - N-n'?'leP ht gebr 'rﬁafq!;eﬁsfa'kr'hep fitacwifhefydyoxp gower
(1V) whereifl 6%3’%4%’?% ) naélba‘évﬁﬁéroﬁ?ﬁ%‘ r?mg"{sr#% R oBber

group. 55 may f g@ﬁeﬁneacésgg&gnm o claim9 ar acter| zed in
conmpound mccomdNngrokamamy a@brrasbanding kedBofi the pur@plar ed 11. A pharnmaceuti cal

prepar ation conprising as an activg agemt an gffective anmount of a conpound

K/he formula [err] 60 (1) 65 wherain A is | gwer alkyl or hal ol ower al kyl ;
0 106 123 B is hydrogen; | ower l‘a+$(-eh-yN—-C+-®Me1A al kynyl; 3-6 @u

cycl oal kyé; -[err], or |ower alkyl p’ptl nal |y monosubstitut ed with | ower

al koxy. or 3-6 C ¢ cl oal kyl; Ris strai g‘ﬁt of branched 2-5 C al kyl ene,

optionally mﬁgsﬁlﬁ& e'di /c)w'tehas[@rflnfjé9 wadaim dl &yl ene al ways cont ai ni ng at

| east two car BbFFACHn8 A8 aSuRsa9f4he @epetahéormiler ogen atom of the urea fromany 5

[err] R 4@and R2 are the sane or different @nd sel ected from hydrogen, 5-6 C

cycl oal kyl, lower alkoxy, phenyl, benzy, @&nd straight or branched 1-6 C

al kyl, optionally nonosubstitut ed with rNi'd‘-F‘U&'yNHI ower al koxy, [err"may al so

together forma 4-5 C al kyl ene; [err] e t%e sgnme or different and sel ected

frbm hydr.,pgen or Iogver al kyl or R3 a R4 together

wherein R’, R and B are as defined above
with an N—alkyl -N-nitroso-carbamoyl derivative of the general formula

o NO
i /7
50 L—C—N {IV)
AN
A
wherein A is as defined before and wherein L is a suitable leaving group.
55 10. A process according to claim 9 characterized in that a compound according to any of claims 1—8 is
prepared.
p1 1. A pharmaceutical preparation comprising as an active agent an effective amount of a compound of
the formula
R! o] 0 NO
60 N L
N—S—R—N—C—N N
VA : AN
R#® - O B A

65 wherein A is lower alkyl or halolower alkyl;
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10 maysforma 4-5 C al kyl ene; in association with a pharnmaceutically ‘l
acceptable carrier for use as antiga rﬁ ents. 12. A pharnmaceuti cal
preparation according to claim 11l ﬂﬁ& g as an active ingredient a
conpound acg@Mgiragent RwaibikeRyi; 1IbWE afkli; BB 6 Ec loaﬁ( . Ba Depe
Ver b\/dungﬁnbsﬁhgﬂtut%; W@ naaven ngo rﬁr Rtycloal ” EGbWRW%pFO%%%ptlonaHy

R is sfraight of brm@ﬂ—ﬁ@lwene optionally monosubstituted with SO,NR*R* or CONRR, said
~~~~~ / 1 lkyleq\e ays cocFamlng at lggst two carboryatgms %quptwgppemnmelp @gmmrwypree@'em any

ni eder € N% Y re
CXI/ cl Oral E)ﬂhe l'm %gzzﬁ;lbhrﬁi ra éﬁérg %tu]; Sel%ke?qcﬁp%aéﬁé% cyc{%glﬁyl qower ahaj\y

mt ni edetkexp ADNAE, od%NKBﬁthbahakyeF midy talsd tdijetheSfoka fal Q-FBSCkaf/lai&dDrTEn
monosubst i tﬁl@ﬁ'tResferﬁ'Pee‘d@P esd'ﬁerkrylanq iﬁleﬂeﬂfrg@rha@fogqodretoweﬂm RjtakeRttogptier
Al kyl ed® ¥, ?a"pF ?ﬂﬁst of f at. oo I69ED s monosub-_ st tuiert
it SCONRR, T il ;:f W Lo Syl ons
zwei das caﬁpcﬁtnuak&mfg‘at@modm fs von Je lchem SQ2

SO2NR3R4 trennende Kohl enstoffatone ent halt, R und R2 gleich oder

ver schi'edatentensprische \\asserstof f, Cycloal kyl nmit 5 bis 6 Kohl enstof fat onen,
ni ederem Al enyl n und d- oder verzweigtkettigem
gegebenenf alll('ﬁg%ﬁi\{:%é?%ﬁagr %‘%8’6‘8‘?%% Ai“%oxy SO02NR3R4 oder CONR3R4
nmonosubstituiertem Alkyl mt 1 bgs 6 gdohl engt of fagf onen ausgewahlt sind, Rt
und R22ebenso zusammen ein Al kyles mijf 4 big§ 5. Kohl enstoffatonmen bil den

konnen, 35 Rs und R4 gleich odé'l'—Sre&-sl&-hPeUen sind und aus Wi¥serstof f
odgr ,ni ederem Al kyl ausgew hi t s&z é@ R4 zusammen ein Al kylen mt
4 bi's 5 Kohl enst of fatonmen bil den konnen Verél ndungen nach Anspruch 1,

dadur chs g@ken‘h nigdarésnadky] Oquueuel@h Halogenhlinl, B WNassefstaiio med | Alkenglr miedpsasclidwy!,
Chl or et hy§vcloplleyl mit3 bis B K fidjenem a’dﬁ$°%§ Qi’ehgegigﬁ nutamﬂe@m Alkoxy oder
S

gekennzei ﬁlﬂ ramb'& N\/@bﬁﬁnt?}g é?n dE 5}&@( me ig%e%aﬁggg%mz%ﬁﬁégy der

Kohl enst %iﬁtomﬁnsozww
ANSspr ued estitkshitfatomh, déawm@dﬁsgmkqmmnc BOMIR! R2CkiaBr Bomﬂmhafdé KoHlesistatiatehar s

AI kyI v oanthd sﬂ}\en%%’ M@é«vryer@«fmeden erid, aUSWaA#erfr@ein 'enhmné@h Séﬁowenﬁqﬁfenomen

e e B B T

oder RS Gibi b werschi en\Jﬁa Y AEERrshf G er@nieﬂ&grh ﬁd;ll derbi s

4, dadurdﬁ u}pelaérzn@mnahrm AlkgleBmit 4 hind KeBlegdtastatimes ibildenikédnenu s der Gruppe aus
Wasser st of f 2 KMP'I’\ 'EU?P?IM?WGG’PMWWC&[%WHM“ stafgA ddioretiywh oder Fuagetey!.R2

R
fer am;)r FE r’]& geg E\E i %9 Tnéﬁ?h?&"&’ﬂ 8Ede99ze.c%uebyﬁ Pl }%@%Qﬁﬂ@é& ﬁ#rngteg} .
und/ oder Iveuhge bu&hﬁﬂm nBch AT a@eﬁe THED) ddvucan rgueehnz&mhrau sgeBasseistotflogerder
f ol gendemi¢ge JYrzugsweise Wasserstoff ist.

(5 G St hy'{‘ @dﬂ%‘*’”@ 00 DR AT W1 PR SR P 1

1-{2
3-
1-
1-
1-

;1
f
1-
(0]
1-
1-
t
1-
1-
1-
(
1-
(0]

m NogWe BWML eﬁhgaﬁleln'e%‘dér&tngﬂb%@ﬁsh)’da}lméh' d'ékénhfé'ﬁﬁh@rdaﬁ Rafnl RBeich sirlad)
ChI oun@tday d¢r- Gruppet 4u6 Nasserstoff, Mkthpll Pyl Ui msapwf amsgelwbmt kiyd bddnaoris Bbfu’id k)

2-
2-
2- Chl o n A'Bﬂ%ﬂzm(tﬁéfwiﬂhﬁ?ﬁammlﬁfvn ﬁ{ﬁe || -1-nitrosoharnstoff (f)
2-Ch o\;vg § '%u d‘;E% E{% '&gyld%\'nf??@'é‘ﬁ'l‘ﬂ‘ e q‘fy'l“ﬁ‘ Spkepnaeichnel gk e R (g)
2- CHf or SNy reaﬁyﬁfabeeeasmmﬁtuei RibshdeRt hfbol- 1- Ni tr osohar nst of
h {a) 1-(2-Chlorethyi)-3-[2-dimethylaminosulfonyllethyl}-1-nitrosoharnstoff
2-

h

Chl or et{$iyi-(p-CBlo eﬂw BHZ2(dle }"d'ﬁ@ jopatifopiilethyileoitigdoharndtefbsul f onyl ) et hyl - 1-nitr
sohar nst of f(c)éd -(Aml onyl)ethy 1-{2-chloroethyl)-1-nitrosoharnstoff

(2- CHff or et Qf I LA L bR b W ey | ) - 1

ni t rosohar ngty I'b yl) -3-[2-(dipropylaminosulfonyl)ethyl]-1-nitrosoharnstoff
2- ChI or et(g ()z-CB|o feihy(}-dil2ihigrbeyaihpersinbsutfory)gteniFytitresShamistdity | - 1- ni t r osohar ns
ff {h) 1-(2-Chlorethyl}-3-{2-(N-2-hydroxyethyl-N-methyi{- ammosulfonyl)ethvl] 1-nitrosoharnstoff

(

(2 or et( PYRIH P F s°'13"h°’rfclﬂr soharnstoff (1)
(2-Cnl oret(fg}2 % % £§ %%l %Eﬁbz )gmmosq%p'], "o Oha " trogsohar nstoff (m
(2-Chl or et(dnyl(é eiﬂorétﬂyl dqsmhbwl&ﬁhmsbﬂyﬁﬂa l 1b1r&q¢bﬁaniktdm t rosohar nst of f 65

) {m} 1-(2-Chlorethyl)-3-{4-[dimethylaminosulfonyl]butyl)-1-nitrosoharnstoff :
( 2- cHfor etiMyl-ichiorethvl}-Ri2dNiptvi-Npiopyppinestifenydeiridrmjresehamprof™. 1- ni t r osohar nst
ff 20

SN— |
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g 106 123 9. Verfahren zur Herstellung einer Verbindung der Formel R1

0 .> NOJ 0106 123 1, ~~~~~~~~~~~~~~mmmes
i, /5 -N-C-N
(1), / | 3 Verfahreg zur Herglellung einer Yorbindung dgr Fﬁ'@ger es Al kyl oder niederes
Hal.ogenal kyI I st, 10 B Wassersiof f, oni ederges Augenyl, ni ederes Al kinyl,

Q/(,\L,dal kyl mt 3 bis 6 Kohl enstoffatonei, - RSGRNR3R4 oder gegebenenfal | s
mt ni edefem Al koxy oder Cycl oal kyl ni¥tS3RaiNs-GG-Nohl enst of f at oren (1),
nonosubstituiertes niederes Al kyl |R§’f g& gegeb_ene alls mt SO2NR2R4 oder
‘CONR3R4 nonosubstitui ertes gerad- oder verzwei gtkettiges Alkylen mit 2 bis
5 Kohl enst ovbai armistieres\BIk@i oddi ﬁiSdbSesAJah@ghﬁlkyi igirer weni gstens zwei das

Sti ckst ofPat orR M@smfﬂ—la\rqderssfﬁdl@nWOm eyl Al CHEGRKR RR Ddisr 6 KoRMIRRdtomen,
trennende KofiPe % forlef; g8 é‘ﬂ’fﬂ‘i? [t niegremirfifkomp odr Eydeplkylreir 3 bisrSsidhlentteffatagiend

und aus V\as§‘8 "'e":&f;' F(ffg S5 I3 ni eder
enenfdl d NI%R S’ﬁ{ GRgleabd ad-2aren &s
Al koxy, Phemﬂflen ﬁ@i:)eé's Kofén A lée{mr(yl Hfﬁ\@??wenl f;ﬁggfe%rai:@‘l’gé%g:t%ﬁ
SO2NR3R4 mdees m%mmgmuhssazmmaeweespzmn nérde IKohenstoffatotib leathit, ge s

Al kyl mt 1 blnéug Iﬁ@lﬁ%ﬂg‘g aemedw?mdalgg Qmﬁ?s&@fe Qekloalk@ mit 5;;355 qu!]lsfgféﬂs@mﬂ;en
ebenso zusa My upd |gegebeneptaliy mit iy e qderR3
und R4 gl ei GRgoukRh :ﬁ,"srug%:?h 'e"(f%ngeé‘f%d’d hyeRTRIREER A Pﬁ‘Y chésr 6Q¥é‘!f§?‘é FoRteRy |
ausgewahizb si Ml udd &2 %n%%sﬁﬁmH’lSﬁmR‘nN\lk?{lbﬁs% %menétohét&nesl bilden kdnnen,

Kohl enst of f at d¥rend Rfiglettt ndde versubledergsiridanc 2w WedsseadtofthkeCriledalermMhW 4UsgEIEBIN siftlund

ei nes ent sp elqﬁlﬁlhg? mupanAlkvigng rais 4chis 5 Kojrlenstoffgtgmen bilden kénnen, gekennzeichnet durch

R. 9gleaung, em_eteNFpr%henden Harnstoffes der Formel (), /'l R
0\ BzBO worin Rl, R2, R, B undgA dig in Agspruch 1 angegebene Bedeutung"
haben -oder b) Unsetzung ei nes Am ns~der|fal i gemei nen Fornel RI' O 35

\ 0O NS-R-NH ‘N—S—R—N—CHNH-A / || R2 0O m B 40
worin R, R2, R und B die obenange ent Be eutung haben, mt einem

N- Al kyl - bp ni t r oso- car banoyi deri vat der aligeneinen Fornmel O NO I | /

45 worin R', R?, R, B und A die in Anspruch 1 angbgeberly Bedeutung haben oder

(1'V), A wori n bAUdisezunb eires dedrelden eligdedipert Borgpehat und worin L ei ne geeignete
Abgangsgruppe darstellt. 50 10. Verfahren nach Anspruch 9, dadurch

gekynnzelfhnet daB ei ne Ver bi ndung ch %’lnem der Anspruche 1 bis 8
hergestellt wird. 11. Pharmazeutische Zybgreitngng, wel che als aktjyen
Bestandteil eine WI rksame Menge ei ner Yer lyi ndung der Fornmel 55

Rl 0 NO N-S-R- N C- ¥? o] i), [/
1 I ?T( ‘f"°'f ? %Oﬁf\oang gl% eures oder ni eg\lerkes I

Hal ogenal ky '\%ﬁ E Jgké es i ny

Cycl oal kyl m t"ﬁSel JI%‘S I& I rénst 0 t%‘lrr{arn ﬁﬂ g{ gegebenenf alls
mt ni ederem Al koxy oder Cycloalkyl mo 3 bics 6 Kohl enstoffatorren
monosubstituiertes niederes A kyl ist, 657 R gegebenenfal I's mt SOZNR3R4
odsf/ CONFBBR4 ronosubst i tui ertes ger abi—Co er verzueigtkettiges 21

A

_ . worin A die obenangegebene Bedeutung hat und worin L eine geeignete Abgangsgruppe darstellt.

i &0 10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da8 eine Verbindung nach einem der
; Anspriiche 1 bis 8 hergestellt wird.

11. Pharmazeutische Zubereitung, welche als aktiven Bestandteil eine wirksame Menge einer
§ Verbindung der Formel

55 R! o o NO
N /4
N—S—R—N—C—N .
7 % N
R? O B . A

60

worin A niederes Alkyl oder niederes Halogenalkyl ist,

B Wasserstoff, niederes Alkenyl, niederes Alkinyl, Cycloalkyl mit 3 bis 6 Kohienstoffatomen,
—RSO,NR®R* oder gegebenenfalls mit niederem Alkoxy oder Cycloalkyl mit 3 bis 6 Kohlenstoffatomen
monosubstituiertes niederes Alkyl ist,

65 R gegebenenfalls mit SO,NR*R* oder CONR®R* monosubstituiertes gerad- oder verzweigtkettiges
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I [P 1111111112111 0 106 123 Alkylen mt 2 b| S 5 Kohl ensromms '
I st, .wobei dieses Al kylen i mer\’fg&%rSt s zwei das Stickstoffatom des
Har nst of f s von j egli chem SO2NR NR3R4 trennende Kohl enst of f at one
ent hal t Alkylan mit 2 biKs kKHIhsidRatErh&H Gt wobdRties¥LAIBARR iRH e weRightehsBRE o |cé£§ aserstoff,
Cycl { QJ Hdthstoffs vbh JeglichleineS,NBRF adenrmaNﬁti’R‘edemmeAgohteuqqﬁthe Ndhthilt, %yl und
gege enfBiIUhQRzlelc i greghieden e'déw@m t°ff l!"'d‘d@ Koble GEINRB Rén

zzaﬁz‘;*;ég}z% ﬁ@%ﬁ” D TR o e e or

mt 4 bis 2 @BSis6 fziiin@idR RinDAIANMK ANBES KoMenstuffstomdn giidh GbnrAET

ver schi edent usd Rigyleichadavrersiifesiaresirstunfl busOvkesersiofbatier rememhki-ykvl mm@waélndodal nd
oder R3RUnRH Ruzussmmenraivian Rl 4obis i Kohlangipitstomer i HEFI" % bild

kGnneR, 1 dn Verbindung. s Seh e e PR BHEHATRR i e T B e 2ur

AnWendung ﬁl PhafthdzbuRibchd QGsRkittthd>iben Arspruci e vBiBHes bis bitvErtBeéidRRéiRditelUabindadg
Anspr uc Rachleinewbigi respradne 1akis BwamaiBest andt ei | ei ne Ver bi ndung nach ei nem der

Anspruche 1 bis 8 enthalt. J5 Revendications 1. Nouveaux conpos6s ayant |a
f or miP e Rgeendisatives R 0 0 NO 20

\'l I N (1) R 0 8

A dans | ac?lueﬁof\éea% gté"t'pos‘fs %’ant 3 for?%‘relggﬁerral%u hal ogenoal coyle inferieur; 25

B est hydrogene; al cenyle inf Biiel: al c>9nyl @nferieur:; cycl.oal coyle A 3-6
C, -RBO2NR3R4 ou al coyle infori rle “gﬂ_!é&,\j enment rmnosubstltug par al coxy
inferieur ou cycloal coyle a 3- 6/C ||R est alcgylene a 2-5 C, rectiligne ou
rarg fi e, eventuell enent nonosBbsti®ue par SOMR3R4 ou CONR3R4, |edit

al coyl eaa%sqmalfen@a;tan L Gebrioudbl RRbJRRodiBYY MBS de carbone separ ant

| ' at ;e d'Edsd hdrognetCaldénylé Griferider; laRyyleSOR MR R}/ cioalcds@2NRIRC; R et R2 sont

i denti ques—mauﬁ!’m @raemvlsméhetuhmnmebenpatmnommgmécowy\tfﬁlr'wIOEe\yﬁIOe'c%v‘e?- 6 C

al coxy HGH eur heny C rectil b O,

tife}l n nosubstltue par S Qxﬂﬁ

ran 11 ecody SR e i e bR

SozNFQBRg ven egal enent or mar ensenbl e un

al coyl ene Fa eﬂﬂSs&‘a uﬁ%nques oRQ:fEteanlht shdidis paianhvdqrmese oycidicbfle b &rt6sC,alicomhoi si s

par.mi, th egeptende bahzzieydt glcoyls &1--€ 0y regiligRPuce BeResEbRieb| e un
T

al ceyl e -43"3?" “f%"e”C(ﬁ%Es%gPBWRI Za reé%ﬁavvea??%ﬁmf"' CHPLEE LY en ce

que 'A35e tﬁqu&‘uoj &lHQErQ?Ltmﬁl)‘slls pgl‘?m m&&&fne RG ety AFRBEYl /B et RS
Conpose e@@,h%} e.ssgmspa dinCaidoyigme 4426 ccaracteri ses en ce quo R est al coyl ene
A 2-5 C nmcaudmsés delod, la delendiationdf eretideisen quhmest:#hlm@eﬂhﬂ@geﬁutsww e une
qguel conqm@f@eesch*mmﬁ cations caracteri ses_en ragene
“ou al goyl g;égérence rSegin "'ad%’ebq"‘é‘f'mwerﬂ:‘é“"f‘f?ﬂ?%@%f?eq”ege“&S%eg'gg gf‘?)" SUFQ'M

uné
quel conqu Ff. GralguBBohade dbs r&@ﬁdﬁﬁfu&rs hS8TaRBtersls SHUR qle BBst HRfrogene

substi t g@alcyl féeitauere prsterdiied hydregead. | ' autre des substituants Rl et R2 est
aI coyI e i ré. @oimpomés geloR I’y aupicpequaydes. re\emscatlons§1—€cs=nvaetsr¢s§s §EI°erﬂ“P Vyp edes

2N N s ' et RS geti §IV|eHute 9gs sybs st alcoylenfg t
ggegt | q%ﬁt.%ﬁﬁ éjégﬁ% g’o@ﬂjlgh é;l:e des rev%M d:auonstﬁme aﬁcj?:i‘ egn{#ﬁ %g ;gg:gﬁg;yl N

ensenb e al coyl ene A5 C Conposes sel on

| * une quel r@aqu&édea;awl@menuhiqoa«uecﬂes rel:ermlcaum\s e esarasdsée gn seq'qijii eRR? gant R2

sont hydvd e ety wéthviet hyl e, nposes sel on la revendication 1

choi s?% da SCOF'QOﬁF aﬂﬁblasrﬁyg?almnon d)chmsls dans le groupe suivant:

1-42-chl oraq)el(hwaroéﬁwi)%-[ﬁ @irnefiyipisosilfoogiekfydnplitioéiundel | - i - ni t rosour ~e bl

1- (2- chI orbd)et( |<)ro laillef;lt lgﬁv'f:w-lﬂhh;@r é’?&“ﬁ’fl | -1 -nitrosouree c).
hy 1 thy E°ﬁ1 ié&'{o ' ﬁﬁoh ulQletrosour Ae 55 d)

troso

ny. | fonyl) 6t hyl J-urde e)

3-42-
1- (2- t(
1-(2- Ch| @-T( [)312((6&'& ylbuarnibms-hwaﬁﬂm ditrbepliée 1 - ni t r osour ee
g) 1-(2—chloroethyl) -3-{2-(2-hydroxyéthylaminosulfonylléthyl]-1-nitrosourée
h) 1-{2-chloroéthyl)-3-{2~(N-2-hydroxyéthyi- N-methyl-amlnosuIfonyllethyll -1-nitrosourée
60 i) 1-(2-chloroéthyl)-3-(2-[2-méthoxyéthylaminosulfonyl]léthyl)-1-nitrosourée
j} 1-(2-chloroéthyl)-3-[2-(diméthylaminosulfonyl)éthyl]-3-methyl-1 -nitrosourée
k) 1-(2-chloroéthyl)-3-(5-[diméthylaminosulfonyl]pentyl)-1-nitrosourée
[} 1-(2-chloroéthyl)-3-(3-[diméthylaminosulfonyllpropyl)-1-nitrosourée
m) 1-(2-chloroéthyl}-3-{4-[diméthylaminosulfonyi]butyl)-1-nitrosourée
65 n) 1-(2-chloroéthyl)-3-(2-[N-éthyl-N-propylaminosulfonyljéthyl)-1-nitrosourée
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f) 1-(2-chloroethyl)-3-12-(di propyl am nosul fonyl )ethyll-1 -nitrosouree gl
1- (2-thl or oet hyl ) - 3-[ 2- ( 2- hydr oxyet EB/I am nosul f onyl’ ) et hyI ]-1-nitrosour~e h)
1- (2- chl oront hyl ) - 3-t 2- (N- 2- hydr oxy dl A6 #i2@et hy| - ani nosul f onyl
ethyll-1-nitgo .

1-(2-chl oroG?hflr%ga%%?‘gq frérﬁ%ra %‘xgllént ﬁpgsrﬁ (rjl%fsotrjw onyllethyl)-l-nitrosouree j)
1- (2~<¢hl oroet hyl )-3-12- di mht hylram nosul f onyl ) ANAyl J- 3- net hyl -1 - ni t rosour ~e
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