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stinulated via histamne [err]-receptors (Ash and Schild loc. .cit.). Their
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s R e ke s
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The invention th W hidMyrbiRine (atTacd 6 Bbd1atied! & és such as -

30 15 metlannde Histamine stimulates H1 and Hy-receptors. . 15
We have found that certain novel aminoalkyl furan derivatives are selective Hy-
antagonists, that is they show inhibition of the secretion of gastric acid when this is
. stimulated via histamine Hy-receptors (Ash and Schild loc. cit.). Their ability to prevent the
secretion of gastric juice when it is stimulated via histamine H,-receptors can be -
20 demonstrated in the perfused rat stomach, using the method described by Ghosh and Schild 20
: : (Bnt J. Pharmacol. 1958 13 54), modified as hereinafter described and in conscious dogs .
. -equipped with Heidenhain pouches using the same method as Black et a (Nature 1972236
- 385). The compounds according to the invention do not modify- h1stamme induced - -
contractions of isolated gastrointestinal smooth muscle. -
25 Compounds with histamine H-blocking activity may be used in the treatment of 25
- conditions where there is a hyper-secretion of gastric acid e.g. in gastric and peptic’
ulceration, and in the treatment of allergic conditions where histamine is a known mediator.
"+ They may be used, either alone, or in combination with other active ingredients in the
treatment of allerglc and inflammatory conditions such as urticaria. . :
30 The invention therefore provides compounds of genheral formula (I) : _ 30



and physiol ogically acceptable salts and N oxi des and hydrates
in which [err] and [err] whic may be the same or different

t—hyaregen—tower—atkyt——cyctoatkyt, —tower 10 afkenyl, aral kyl or
al kyl interrupted by an oxygen atomor a group 10 [err] 15
which [err] represents hydrogen or |ower alkyl or:[err] and [err]

y, together with the nitrogen atomto which they are attached, f rm a
etfrocycl icri ng- whi ch may cont a| n_ot'her heteroatonms select edzfrom 0 and
errli 20 565 966

20 R3 is hydr ogen, | ower al kyI | oner al kenyl or aI koxyal kyl ; X‘t—s’ [err], O

“or S represents =S, =0, [err] or [err Ak den_otes a
stral ght orbr- anches IkyI ene/c |n or r?bon atons; 25 [err] is H,
ni t£0, ‘cyano, -Fover } A”'* "S’UF droaryl sul phonyl; [err]
rep. esents nit ro, aﬁz | sul phonyl or aI kyl sul &honyl mis an integer from 2
t o, 4y andnlslor 2; or when X'='S, or {err], nis zero, 1or 2. :

Lower alk g;m §i Q&@ptémé)s%ﬁ &fAN-atids Agd li}rdfmraslhdm:bf,ﬂn whichBnamsiRins . Lo@er
al kenys *hﬁh Qdfp gégt%ﬁg fuiiree ctrhﬁﬁﬁsemonprasent hygirdgenripgert akyb, yepaliomh latvﬁfmg? Preferred

mede n@ikenﬁfbrarallwlyllr lowses alkyly iserpinend Part OBiESR 2ol A ¥Pphenyl phenyl
substitute for exanple, with al kyl, alkoxy or halogen. -Particularly
preferred %’ani ngs for the group'[err] and [err] are hydrogen or al kyl
containing gyom 1 to 4 carbon atons. 35 The corrpounds according to the

1
i nugnt i on have the ad anta e that ye%r é &e&@pgﬂﬁ@m e from

readi | ‘ét’&' %mﬁﬁeg? d? m‘gfohﬁ ete ch Bélgainbtheor mul a (1) can
exhi bi hetbabloniREL& 80 afmemula i s ‘ntended to cover all tautomers.

Where Al k denotes a branched Ehai n al kyl ene group, opti cal | soggrs nmay
exi28t , and the forrrul ais rnt 8mded to cover. all diastereoisonérs and

opt i Cal lffo ra‘ikyl lower alkenyl or alkoxyalkyl; _

40 In a xh & ss of corrpounds accordi ng to the invention the

foll ow r@p‘rmﬂ =h§ve= Ohe= cat err] badependent | y
re@dese fftralgﬂtk&r b‘% %ggﬁ:gﬁéﬁsﬂ; i %Hblm af’)%y or together with
the nitr ;%'ho,g ob alkpsdhshk saturate heterocycl ic ring e.g.

noryne ﬁ;&egeplfmﬂz ono,anrpyrrol i di no, .and_ N-al kyl pi perazi no.

45 Al k I‘Ep‘l‘bQEﬁt QT arhsrt Kar ?mm ﬁ%zs hg{aﬁfns % oblr a‘ikeﬁﬁrgmlﬂs apoms. Y is =
s, 3o, ar %@c yl %1%0&) g refeﬁe enQgerdr “afyl'tas @ groapano, | ower

al kyl, gj 1 5y pmnle&u thocn br_exdmple, with alkiyl aIQ@XY&gYe t he

meani n@alogenv eartlaxldar%epreﬁﬁed mepryings f?fdﬁt BiouP &n 1294 Be atedpRge T A of conpounds

accgr dicaganins i |19 dh 005 QavaGHa Ut iy Grd REATBANI NGS
ndPcat araf.?é}‘ﬂ“di i %E fgglé%sf@?% e{gmrérvgg  epr esa%t hy d%loren alkyl of 1 to
3 car b(?nAﬁtmreampdsuna heffeintuyd (Dosan txhihit tagomevismipnd s Eéa? orma

pyr r ol icdvenell taupagnersWher ls_m[t%%??‘q covgt éﬂﬂ%‘ %gﬁ? 8;)'% ﬁar bon at ons.

may; gist, gnd: the fpmm P T o - cyano,40
rret‘WyI S fﬂ?ﬁ@ﬁé{regﬁlaé%f W&ﬁlﬁ&&oﬁiwlme @mnn]m ﬂuerﬁwlbwelﬂtgrdmyﬁh&!gen al kyl of

1 to 3 tﬁﬁhﬁ@ﬁln@tlﬁmteqﬂropenyl or -al kox ‘n+t+ mis 3
or 4, anE:t xnd B F@ﬁ‘?“ﬁéde gﬁ‘\'fé‘yd?r gflrhg %}f dﬁgﬁé y%ﬁﬁoﬁéﬁ%ass of
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pyr r ol |q]l§¥lpglphoqyagor benzenesulphonyl.

d Rj have. the meanings glven above. .
50 “Ina partlcularly preferred class. of compounds according to the mventlon the followmg 50

- have the meanings indicated: = -
'gr(l)illp:nd R, mdependent%y represent. hydrogen alkyl of 1 to 3 carbon atoms or phenethyl :

or: together with' the nitrogen atom form a pyrrolidine ring.

llI

m.form a

a t Ikylene chain of 1 to 3 carbon-atoms.: SR s
5 o Qll:srel:rgs,en ° ca:lﬁnfrof, or = NRs, where R is. nitro, cyano methylsulphonyl or 55 3

benzenesulphonyl.

' e}n{z3 represpent hyydrogen alkyl of 1to3 carbon atoms propenyl or alkoxyalkyl or _3 _carbon -

atoms. - - o )

+ 3 or 4, and X is as defined above.
60 IIln arrllothser preferred class of compounds- accordmg to the mventmn the following groups 60
thy anings. indicated: -

“ haillel anfi lrlnzemdle;%endently representH alkyl of 1 to3carbon atoms, phenethyl or together .

with the nitrogen atomkfclnm a pyrrollfdllnei rl:r;g bon atoms
t lkylene group © o 3 car .
65 Ql]:sre_prgserls (%?II?IOZ, or %- NI;I;, where R; is nitro, cyano, methylsulphonyl or 65



Al k represents an al kylene group of 1 to 3 carbon atons. 65 Yis= S =

[err], or = [err], where [err] is nitro, cyano, nethylsul phonyl or 65 3

1 565 966 3 benzenesul phonyl Xis S or

[err]. R3 is hydrogen, nethyl  or nmethnoxyethyt 15 T—anmd—mTrs 2 or—3—>5

I'n another particularly preferred class of conpounds according to the _

I nvention the. 5 f.oll ow ndg groups have the neanings indicated: [err] is @
hydr ogen, \ et hyl. or ethyl. [err] S rret hyl or et hyI Al k represents a

nmet hyl ene group 10 Yis = = [err], or = [err]. :
10 [err] is #ydPogen or nethyl XlsSor I1e5r6§]6§1|s 1 and mis 2. 3
Particul arly™p referred S ecrflc conpounds are: 15

N[2-[[[5-(Dineth gﬁg f -2-furanyl] _

met hyl ]t hi o] -ethyl] r

N- Cyano- N -[ 2- [[[[5,11z sa‘?r#otg%)ﬁea?ﬁﬂ%ygh}ﬂur anyI ] met hyI ] thl o] et

hyl]-N'- npth | @uafnlrdanmﬂlel\l-pﬂrtlculaﬂy preferred class of compounds according to the invention the ~ 5
i .
[ 5- (Di et hyl ani no) Wydmgm mm«lr g e:ﬁwF]‘!dr*ﬁa@}‘et hyl J-N -methyl -2-nitro- 1,1

- et henediam ne 20 ]
N-Cyano-N -[2-[[[5- %mai-% yor%sldmdaylgr uranyl]rrethyl]thlo] ethyl]-N'-.
C

20 net hyl guani 8 ne X+ 2= NCN, = NNO,, or = 0,. 10.
[[[5- (D ethyl ani no) 1‘ drog er&r?mnethw thlo]ethyl] N. -
-methyl -2-nitro-1, g4 SLUsNEE ani ne’

N-[ 2- [[[5 (Di met hyl mmwrwhe&sﬁeunamﬂmmw ]t hi o] et hyl ]-- N - (2 met hoxye
thyl)-2- 25 nilfro- H—[Z-M[Sdﬂm H mainp e thyl-2-furanyl] methyl]thlo]-ethyl]-N’-methylthlourea 15
25 -Cyano N’-[2-[[[5-(dimethylamino)methyl-2-furanyl]Jmethyl]-thio]ethyl]-N"-

N-[ 2- [ [[ 5+ (Met hyl dH "‘“‘%&mﬁammhmﬁmw,aahﬁjt%rmryh N TRf iR A (T

0-1 ,1- ethenedi arsthea o
[ 5- (Di net hyl arr%o) nt nong (3-Hi S (wethybamingme thyk2-treamylimeph yi ] thio]: eihyl]LN" 20
et henedi am ne 30 Np a5111( jethyl mno thyl-2-fu methyllthiolet yl]-N'-m thyl- 2-mtro-1 1- o
N[ 2- [[[5(Ethy|m]f{)[ noyethylpminolmethyl 21 ‘iaj"%"hﬂ] Rles ngy -
tro- 30 1:,1-eNH2{[¢d Dmlethylammo)methyl-Z-furanyl]methyl]thlo]ethyl]-N' 2—methoxyethyl)-2—

2- ni

N_ [ 2-[[15-(D nﬁi hﬂ“ﬁ[ﬁ_ ﬁg eth‘ﬂmnz nof)met%nlyi l’uranyﬂ e hymh?(l]etthhl)le] -methyl !nlit(l? E?ndl

Er[zl [[[N5 (Di hrrelt h@iﬁg Emﬁﬁuhylzmmoﬂeghb] DAy thio plopy 3N} méthylRBhfianEIul p
on met anging :

N [zyr [5- (D et ‘ﬁjal g[@jlrggg glrlmzthrfmm)f'st&r'ga-ﬁurwﬂIﬁebﬂl%rl°l~ﬁP¥}bPéalefhyl-2-m“°- 30

(( imethylamino)methyl-2-furanyl]methyl]thio ethyl]-N'-mtroguandme .
{Dine(y lambac mm)mt]iny%ymh ettty methdnestljHiohilo] e

N- Benzenesul phonyl {

thyl]- N'-nmethylg anidine
: 7 »
vs s (ol ] E@n S A B dhagine

guani di ne 40 N-[5-[5- Dnneth lammo)methyl-2-furanyl]§entyl]-N -methyl-2-nitro-1,1-ethenediamine

N[ 4-[5- (D) et iyl anky u?ﬁfn.méﬁf.i;%ﬁﬂ”i_e S emelengy
it

WW hy lammo met HEWKM]

di am ne ano-N'-{4-[5-(dimethylamino)methyl-2-furanyl]butyl]-N"-methylguanidine '

N- Qyano- N - [4 [ 5- (dfrr[tﬁr[[lw[ T e T B hyiltiio P Bty R teaicione
N-[2-[[[5-]3- -ethenediamine ]

i met hyl ami no] p 553pAfﬁé_%ﬁu[%{gmmmm’)ﬁmyg]'m’é’PH%tTle%"f“WEY%ﬂeﬂ‘i"l]m‘?]F'(B‘y -N'-

1, 1- et henedi The compounds according to the mventlon readily form physiologically acceptable salts.
N-[2-[[[5-]] 2 (dl IﬁBt:H] hltsmmhl ets tapdl - ggenier agigs| juchredshipy Qchlolﬂl&!t hy
11-N - 45 . net hy owq;g ‘Egm sl usefulosaét;cof ortgamc :cuti:tare (;lrrenaetd with

45 The compouns’ AUREAMREC: :ggedm@% R?ém héé.ﬂieﬁ T AR A

accept abl e salts. ifationsasd Elc es, liege W, fahid IR} Gur€) dOthCothed Cthan gen acr ds
such as hydr.ochl or i Sescontppy mwrl aanehe a ﬁet,edl QIPlle tQPS‘@HXJEI’
salts of oerganic 48 tﬁ‘?’ %ﬂg‘%} f'b;: Splroute; Y

aci ds. |Exanpl ess ofass%astea §ha<'i‘1§1 tab ke e it t"rhgs

corrpounds aray al sal canpositigalr at es. As i ndi cated the conp ounds- of t he
The compounds according to the invention can be admlmstered in combmatlon w1th
other active ingredients, e.g. conventional antihistamines if required. For oral administra-
L tion the pharmaceutical composition can most conveniently be in the form of capsules or
60 tablets, which may be slow release tablets. The composition may also take the form of a 60
dragee or may be in syrup form. Suitable topical preparations include ointments, lotlons, E
creams, powders and sprays.
A convenient daily dose by the oral route would be of the order of 100 mg to 1.2 g
day, in the form of dosage units containing from 20 to 200 mg per dosa tﬁe unit. A convement
65 regimen in the case og a slow release tablet would be twice or three times a day. 65



invention also include N oxides, where [err] and [err] are both other than
hydr ogen. The conpounds according to the invention can be adm ni stered
orally, topically or parenterally or by suppository, of which the preferred

route 1S the oral route. They may De used rnm the formofthe base or—as—a -

physi ol ogi cal Iy .acceptable salt. They will in general be 55 associ ated
h a pharnaceutlcally acceptabl e carrier ‘or diluent, to provide a
rnaceutlc- 55 al conposition. The conpounds accordlng to the invention
can4be administered in conblnatlggsgath ot her actlve |ngred|ent$ e.
convent Tomnal_ant i stanm nes, T Tegqurred—For—orat—admmrstra- LI_UF‘] .the

phar nmecent:inéhl QeAmRSkbA 2 sa fﬁﬁ%%ﬁoxﬁ‘ﬂf‘ﬂn?eﬂaﬁ'ﬂr laY a BShtintous Rkl M afcapsul es

~.or 60 Itjadtioatsslutivdsi miy coniyai ero m/\torfmeﬁgﬁl bl tﬁéingre'ﬂtwt corrposltl on may al so

t ake t hefarolopicalf application g ean 91 mft e t opi cal

prepar enzﬁ‘{fwﬂ%‘ﬁoi’(’é@’& ﬁkiggﬁﬁe oL Jeant lé‘gggi%’“p’g%f fsays A

convem Hﬁm@érﬁi 8 ndak tnDE phharly Qﬁuﬂ&f&.ﬁeo 100 ng to
.29 pimnuﬂ\ay, in the or m of dosage units containing from20.to 200" ng per

dosage unit. A conveni- t 65 regg ﬁn in the case. of a sl ow rel ease tabl et

woujgd be twice or three é (cr@ﬁx(cuz)gﬁuaz 565. 966 -

4 Parenteral adm nistr on may beDy injections-at intervals or as a

conti nuous i nf usi on. ?ﬁ[zectl on sol utions iy contain from 10 to 100 ng/m

of act EW@‘P‘%@»%v erPE anqjérhat"’o‘b? Bgrnings giverobareid iith 2 spypegpnd eamablaght . cream or

| ot4 n%)‘} hese conpositions may contain .an effectivgganount of

the actlve-cngmgdl ent For exarrpl e of the 5 order of [err]. to 2% by wei ght

- of the tot a% conposi t| on. - : : 5 The conpounds of the
present invéntion.may be made from.a primary ami'ne of the fornmula: [err] 10

| N 3001 Ghwiie %] and ¥Habd the Meanfn@RehdIaN CTHARINTRAN bE Bbd 8 theRedWiESID Wi th a

corrpouodman@ﬂ: 1©f ®balt with Owkeak latid eighacetie aridh Compunds Whilllare capablabth.R3 and Y

have t introducing ﬂ’gggﬂpwn herei-n. The am ne may be used as the free base 20

or in the. feﬁ?mof asalt with a weak acid e.g. acetic acid. Oorrpounds whi ch

ar eyscapabl-e Pntroducing the group [err] 25 - 25

25 are, iso¥yanates: R3nco, i sot hIO cyanat es R3NCS, or corrpounds of t he

formul a_30 err] .

30 or - 3% isocyanates Rznco; 1soth10-cyanates R3;NCS, or compounds of the formula _

35 doerr] 4Q{3NHCEIQ Pis a leaving gr oup The reaction. W|th the 30socyanat e

or isothi ocyanalte may be 40 carried out by allow ng the anine and

i socyanat e or NBst hi ocyanate.to stand in a.solvent such as acetonltrl | e.

The reggtion vvlth[err] 45 - '

45-35r 50 err]P. R o 35

50 can..be & out by fusi ng . the reactants ‘at: an eI evat ed terrperature
e.g. 100- [err]é AIternatlver the reactlon betvveen t he, ~amne (ll) and
55 [err] 60 -

60 49y wheredRuisi4. bdwngjgroum 'Jalesedctlgnwnﬂe tlg: lsma;tatemrtmthlecyatateemavb& aa
t enper & P Qut; by "t‘q@‘!ﬂle regl‘!lﬁ"ea‘tﬁf%?“\?@r“ rﬂ"fll‘%f‘?’%“ate,éﬂ"tsé"l“ha‘t ? %Ye?t again the

am ne fiTH* aﬁ;‘dm e corrpoun _
: - :RsNHC - P s A
4 T s
'__."can be. camed out by fusing’ the reactants at an elevated temperature e. g 100-120°C
55 .Alternatlvely the. reactron between the amine (II) and ‘ - - -
R3NHﬁJ P | | IR 2

) may be carried out ina solvent e.g acetomtnle at elevated temperatures in the presence of
silver nitrate. Alternatively again the amine (II) and the compound y :



5 1 565 966

5[err] 5 may be stirred in aqueous solution at roomtenperature. Were
[err] represents hydrogen 5 al kali metal cyanates and thiocycnates are
used. Exanpl es of | eavi ng -groups—are hatogen,—thronmetthyts .
3, 5-di net hyl pyrazol yl or al koxy, preferably thionmethyl. The introduction of
the group 10 [err]

10 may al so be’ effected by first reactlng the amine (11) with a conpound of W
the formul:- [err] 20 | 20 O
in which Pis:& |eaving group as defined abﬁﬁﬂe%ﬂhr s reaction may be 5
effected in .8 SOTVENt, €.0. €iNer or acelomiriTe at a tenperature rrom
amabient to refl ux. TrEgNHCEmP of the resulting corrpound of formula (I11):

25

25 [err] 30 HR4

: 30 where Q reRr eafal g b8 sthir&l i'.h]aqﬁ’éous'ﬁcﬁ&tfoh a‘("r&oﬂl t%n%ﬂaﬁ?er WP ﬁ?re[n%ﬁénls lﬁhro@en
terrperatur from midtal Eyandtésfdnd Xhiodyureases takecu: xhfplecotdeaping %lm ps aré Halogen,

al ternative procethiomethyl; 3,64dimethyipyeazolyloer alfoxy ryefigrably thiomethylc wwrgd%mphfjr _
the anine (11) cath®®°¥Rat.ed with carbon disul phide and then reacted with a
chl orof ormat e 185 - est eENHR,9: ethyl chloroformate to form.an isothiocyanatg.
(1'V) which is then reajgted vvlth an 35 amine R3NH2 preferably in an al kanol -
as solvent e.g. ethano [err] 1n anot her process, corrpounds wherein X is

| ph d IS . ot 1 .
Chan =CHNCZ, g y%irlgrl))ar ?ﬁﬂ%ﬁe%!’m‘"a?s .rﬂ%a“% g nyié"“ﬂ?@fr%lf%%’%\oeﬂs

or (VI): P 45 [err]
50 \C/ N\ . _
50 55 [ & r] (R? may be hydrogen or an acyl group

such as acetylgor p- nitr&qgglzoyl) 60 Rierr] and [err] in the products 20
are both hydrogen, they rray be prot ect ed in a corrpound of 60ﬁfq§rrrul al¥ A

as, for exanmple a“b gy\? mﬂﬂbﬁhﬁf

with a thiol of f ﬁ;mgﬁg e%om ablent 1o 1e reatmen(fs? ?t{llx

6 [err] (M) wth subseq ent dep otec |on wher e appr-opri-ate. Wien t he 25

conmpound of forrrula_(\/) is 5 used\the re |ct||on (S preferabl carried out

at [err] in concentrated hydrochl or N4l it X ESteydiifa of formila (M)

is used the reaction may be carriegl out at roomterqmeraturI |n an organic ,
sol vent e.g. donet hyI f or mami de. The chl or onet hyl corrpoun(? ~may -be.. :30. -
prepared fromt heWb M@Pﬁw @R‘&ﬁﬁbl‘é‘{zattﬁltwraﬂtfﬁff@?’r de
or 10 concentraté‘q % lrri(lilee;do ugt(}olfltof s in which Y is sul hur, the

10 Products in Whagfe 11 ganab a{-‘B&M Bﬁ? gnc{-d’a&Bd &RHRQHBtForthate
formula | wher3 Yests, e;‘iﬁgnchlduyfohme torfgrmt dmers tlaoaymated(b sthon tehcted witheapy 35
metal cyanani de, feigbly dn |ap ealkanpleagcsolvent g LFHa9PL mer cur y

preferably in aqueous sol ution. (Bppounds rding to the invention in °
which Y is =[err] and Alk is a neth —gmvlaqzmﬂcb{),ammed al kyl ene

chain can. al s#0be prepared from cQ ounds of“the formul ggtVITT): 15 [err]"0
20 by a Mannich reaction using an appropriate al dehyde and secondary ami ne .

or a salt of a In another process, compounds wherein X is sulphur and n is 1, and when R, and R; are
. both hydrogen Y is other than —CHNOZ, can be prepared from a startmg material of
45 formulae (V) or (VI): 45
R -“| | (X) |
>N—A|k ~o CH; ORy _ ;
50 ' Rs - o .
. o . N
e « Sl DR
. -

: (R; may be hydrogen or an acyl group such as acetyl or p-mtrobenzoyl) ,

60 IfR, and R, in the products are both hydrogen, they may be protected in a'compound of 60
formula (V) as, for example a phthahmldo group. The above compounds may be reacted
with a thiol of formula (VII) _



primary am ne or a secondary am ne. For exanple, the [err] group can be
i ntroduced using di methyl amne and formal dehyde. The process may be carried
out by 25 reacting the anmi ne salt mnth aqueous f or mal dehyde and the
conpound of formula (Viti)yor—25by reftoxrmg—tte—amre—sSatt—wth
par af or mal dehyde and the conpound of-forrmula (VII1). In the above
.di scussion of the processes. avail able for the production of the conpounds
ccording to the invention reference has been nmade to primary ami nes of
(ggo%nula 1. These amines are.novel compounds which are described ard
claimed in our cognate copendilndpS3W6 Appl i cations Nos. 28187-9 78 (Seri al
No. 1565967). These internediates may be nade bya 30 nunber of’pipcesses
“whi ch ar eH8«IE)WEGNBR:ow. A nes of fornula (I1) -wherein Xis Sand Nis 1
may be prepared frgmthe fﬁ%V#Lylthrol of fornula (IX) 35 [err] 40 by

reaction with an [érr]-bro yl phthal i m de (X):- 40 45
[ e5r | with subsequent deprotection where appropnate When the- coﬂiﬁolﬁﬁ of foauBr(VyR [arr ]
50 w%: @ermtmdugl ﬁrabtytcemerleutraelgmm mhtqud @a( X): ferr] by
for aﬂ@ rEoup by reaction
I\ Z
th,pﬁm R e gf?,re?tr T Bl
- 185 conceﬁtrated hydrochlorxc acid.

7 In afr mSNGQISH@mbn 0 fnds 5f frmnlei In er S and n
is 1, ﬂz %Eé }%ﬁw ide; syeh asThe reaction
bet weeGompb arthéav rsr g e auw Ch the afi ne
g rléuporrbsaqoh@lt a&kyﬂeael chdim caneﬂmrtpl peemsedaropmolr@bum Ethé)ﬁ la*(]

10 gives an |nterwq{§te of forrrula (XI) ThIS S treated as descrlbed

above to give an a h a.{ I_) H:}‘QS further process to the
amnes (I1) wherein %ﬁprﬂr}wc CNseg a( )artl ng material of 15

f@mula (X1 ) [err] This corrpound be treat ed under aci d2gonditions,

W th N ou be protected if
desi rﬁ&,h gnu ‘%{,ﬁiﬁ}:&,‘,’é’“a“qgﬁ e,nﬁe'?(cﬁ YR e °¥ tBay be converted
into mtkmiuoaﬂru gmine ahd fi ehyﬂe 'mer;ﬁeneksl xﬁaty, beu edd giiy bpasi ¢ _condi ti ons
w28 h reasting the Q FQHS formald ﬁWPQFMQS f9 (VIH x@épt t-hose in
whi Py rlunne lﬂmn %ﬁggﬁ %ﬁ% with butyl -
lit h|ddtf&d1ﬁg)toﬁﬁa eaforrel drdnidt Séﬂ xﬂaiew formula II. 'Iihese

amines are novarh::i?gom dsmﬂll(‘b larer @sctribedran nsmuj weguiicopandingt h (i) an a,

a [é? ]AHﬂb B 'g* (Serigl Nog £565 @rFPeSEW%F’édIPﬁ?m%b oY Ae 3%br oni ne or
di P h .
:c gr 'n{ﬁaglll@m) (Ifgf:r 8 xgéagé ﬂ%ﬁ,&éﬁa ?sﬁ“nﬁ?be B}Qﬁ‘argtﬁﬁ*&ﬁ ﬂﬂ‘f&‘}urﬁimgl e reacti on48

45 _i's- then subjected to f orp—e> arrple a Mannrch reaction and deprot ected
gsreactlon with, for 45 exarﬂgl ., hydggzine. hydrate.. I'nt ermed?at es where X
is Sand n is zero can be made®from & furan of formula (Xvt); [err]

50 i n which neither [err] nor [EE] are hydrogen by reacting it with

um and el errent followed by reaction wth an
i’ Y BrasHem D Iaﬁh‘l’ ﬁ{kglgkl'{’%mlderﬁ% resul ting- product of- 55 Ml a

(XVII)__[err_] 60
45 IR T Br(CH-‘,")_mN 45
(X) - '
O
50 The group R | . : 50
TS N-AK | -
R, | .
... may be introduced into the.,:es_ﬁlting compound of formula (XI): - e
. . . . 3
, _o/l.'f—.C"‘_g S(CH2)m N =

S

by for example a Mannich reaction.- o
Removal of the protecting group by reactlon w1th for example, hydrazme hydrate gives
65 an amine of formula (II) 65



may then be reacted wth hydrazine hydrate to renove the protecting group.
65 The production of an internediate in which X is an oxygen atom and n
is 1 involves' 65 1565 966 8 reactlng

an al cohol of the formula (XII1) 1T n a Solfvént such as di metnyrformam de
with a conpound [err] where Hal represents a halogen atom preferably

chl ori ne, |n the presence of a base, particularly potassiumtertiay

but oxi de. terfredl ates of formula Il where mis 2 and Xis S or Omy SO
be prepared by ‘using 5 ethylene inine. Thi sescoggpound is reacted with a 7
conpound of formula XITT or The 1SOSTEric 5 Thi o AM Nes o Torma T

may al sp be prepar eg alateSrhgtivk [phcbesdled Qmﬁe§&%&d(lﬁfwh&‘3fnr§§' s z(n?f\('n& i)z-fuﬂeryl

[err] ~ chloride may be uséd as starting material. The reaction between furfurylldhldride wiid

n, mand X have theamwueltbmameﬂnm&mamge grouphia protested; foa cximplsas eph,thalnmd;qj
out in 15 this ni&Hy| e “compound. f ol | owed by : reduction.wth lithium, - .
al um ni umhydrl de, to give a 15 conpound of Jorrmula I1. Wen a Manni ch -
reaction i s used, the group 20 - Jerr] y Qe introduced at any -
conveni ent, stage but. the reaction iscRlgf . car(_mred out on corrpoun_ds
30 35

of formula . (on>() or (XX): 25 30 _ .

35 The Manni ch react.i on, u5| n r ORri ate al deh e.and amne, is used
to prepare 40 co W%‘%FP’ERB@@pm%‘eﬁ‘f%eda“sﬁﬁwpé‘?%eﬁ‘rgb‘iﬁ'ﬁné'f““ad
branched chai msal Ky, Qtﬂ'ﬁledjpﬂ%s totlle MRESTH WhereRDE RS%AY A isBilsbyd @428ng material of 15
f or mal dehyde i s udedulaAXIH):t er nati ve process t o conpounds wherei- n Ak is
met hyl ene uses furan-2-carboxylig acid as starting material. This is
reacted with an amine of fornula™err] t_l_glve{a an am de of fornula (XXI)
which is then ageduced with, for /a'r'rp‘r ‘bb-r"?ﬁca‘PﬁFh n® P hydride to 45 20
gi ve a conpound of formula (XXI |gz

[err] In order to nvert a d rr(F y

Lor il & X011t he @é" d il yndt gt;’m él;; iR @E:yggsﬁme
and acetic acias. tdmhar(xln)am ewn}erﬁa 1ntal”tl&=, i fegafR, prio ® xeﬁauaﬁ), @der 25
is protected duri besith rltlm eamaomoalé;yldnoltso pht hal i m de.. Deprotecti on

is subsequently. ef f'dtd %gf mﬂﬁ{ E:ﬁﬁl% %\8 vm@

neither [err] norpfg rogen CY I 0X Fon rra .
usi ng butyl Ii3ohium foIIovved byforlnaldel* ; %AH(IS astratght 30
chai n al kyl ene group containing 2 or nore JErlnn ._atoms the 65 following

two net hods are applicable. 65 1
TRl i i Sl e e o ey o
above for nmet e where Hgl isichlorige { Hiemine o - and GO S alimiie. The
[err] in place of Prdpepfthe sapineyof formes (XVither e the al kyl ene chain, Alk,

is longer than 2 carbon atons the lithio derivativef 10 fornula (XIV)
may be treated sequentlally with (ig—a di hal o al kangloi~fornmula Hal Al k Hal
10" where Hal 49 chl orme, bronine off i 1di (@R, BREH I N _a' ne(x®@IR2NH- t o gi #&
a conmpaund of formula (XVlI) wherei n‘N confal ns 3 & o-Carbon atons. Wiere
[err] and [err] are hydrogen, pot assi um pht hal i m de § “epl aces. the ami ne
RIR2NH i n bot h,the above reactions. -The product: of both reactions.is,:

hydr oxyrmet hy| ﬁedlsagengfaqmdo'eeﬁ}gamalm@pm@ reastignpng depratsrted byserction w&‘blﬂe 45

dr. h
appropriate to giVay nﬁéﬁyg?éﬂﬁﬂr is S)id?ilﬂ @z&?)(ud Be made from a furan of formula (XVI);

Ra (X¥1) :
<« . _.  inwhich neither Ry nor R, are hydrogen by reacting it with lithium and elemental sulphur
55 followed by reaction with an w-bromoal yiphthalimide (X) The resultmg product of 55
formula (XVII)
* . _ _ o] '
o . o _

. ' o
‘may then be reacted with hydrazme hydrate to- remove the: protectmg group.. - :
65  The production of an intermediate in which X is an oxygen atom and n is 1 involves' 65°

0



| f conpounds where [err] and [err] are other than hydrogen are required,
the free am no conpounds can be converted into suitable substituted am no
groups, for exanple, by the use of fornal dehyde and formc acid by the

EschweiTer-Carke procedure to give the di netny Tt
referable to use the substrtuted amne at the 20 appropriate stage in the
action. 20 Ammes of fomula I1
ere nis 2. rray be made by utilizing as starting material a cqrr’pound of

the formula XXl V: 25 1 565.966 ___lerr] 8

25 in which Z is a leaving group, e.¢. tosyloxy, mesyloxy orf broni-ne. This
corrpoumitcmg ancahelbf\the formula [(H)]in plsolwert rsudldsdmield;ylfoﬂmaodldeahﬂt he feemul a

(XI1) &éﬁg%hg% ljrepresents a Bop @%Rf CHOWEHGRRS I eact i on and
subseqt'f'qqg s %@%ﬂ 53¢ Gy@ing O MUl @ 11
30 IS pmpRbE tfccﬁﬁméw Lo of ﬂdbf&' @;méa Ay ol gonpound of

f or.mul ¢hidl. vmth a thiol of formula VI i'n Wmch Y. may |nter al i a.be =CHNCR.
Conpou?ﬁ'“ﬁf’s ploformivia I/mey plso {ip prepared by s“‘f‘@ﬂr“]‘tha’nﬁf’“?ﬂ"}’%d of fﬂﬁ?’]‘be made’ from a
e

t hi azof i ntermedi atﬁ:o_l( the forrrula 35 _

35 feerr] 40 10 B

40 by reaction with an amogre Réﬂl'—ﬁ"xm’ Tn“é’iol | d| ne XXV 'may be nade from
cysteam ne and a:bis nethylthio conpound X&it): . .Letr]

45 Theid i s nPind 054 Fbie M&f:ﬁéa’ﬁm\és I&Mmﬁhﬁﬂ%cams E‘Rrh&d Sut@ e novel
corﬂSouﬂﬁbmwht edmfind dslowed H¢ rédnetbnaich ﬁnrmah;m:mwdndagn@me adfendi ng

Appl i CQQW-B forma1MQ- 2/ 7864\ Err al 50 No. 1565968). In-order that the

i nvent i on™ed FACHRR fsyusehdaf #f%Bd, the fol | owi ng Exanpl es are given by
‘way of ilgystration only. Preceding the Exanpl es are Preparations 1 to 4
whi2eh desch)eN-Anre production of starti'ng materials. Exanples R0to L
exerrplrfy the preparation of 55 amnes of formula LI and rel ated

i nter ”Eﬁi %E%ﬁ 0ddd al n@éuehtgg eoéutmg%gﬁ]% A(\ngeéﬁl fc%@b"oﬁt An Exanpl es 33
exenpl Fior foRmaal XDa) o;cg(mosr t1ons. PREP 1 (-a)

5- (et hylam’ no) met hyl - 2- fur annmet hanot .60.. - A m xture of . 2 furéﬁrret hanol
(49 g),  nmethyl am ne hydrochl off (51.'5 g) and 36%.:60 farmal dehyde
solution*(50 nm) was stirred’ ' -s-fo‘r-r 3. hr and allowed to stand for 16

o]

hr. Excess sodi um carbonate was q ed ‘and the slurry extracted with ethyl
aceé¥at e. After renoval of sol.venf the residue was distilled to?ﬂr ve
5- ('rrethyl am no) net hyl -2- furannmet hanol §36.2 g) b.p. 11l-[err] (0.2 m. 65

~Simlarly prepared from 2- furanrret hanol

hydr ochl'ori-de 65 - 1 |
10 Rere. (b) 5-[(2- Phi yefm)mmrn
(srlrca/acet_one) NVR (Terr]) 7.29, br: "'(H) 6.8 s (2H); 6 40 s (2H);
5.62 s (2H); 4.0 br (2H); 2.87 s (5H). @c) (1 Methyl ethyl)am noj
The Mmanhreedwamlusm@ah 4Rproprigs dﬁhyqe %%faﬁﬁ) 21 i g ProgaEd ysis Found C.
43% o gy #

Tesepis A X PIERP- 598, 28% (d)
Et hy Llﬁ;\‘lﬁr re&érdse“bgg%p’l&g?g rF mt%ﬁ Kl%g% ethyR‘nereB&uénsz-bArB@a&mc etone). NWR

and the corresponding ani ne
-1 565 966 .
2- %R anmet hanol o¥ R 0.45

m
S-[ 2- (NN- Di et hyl am no) et hyl ] - \f ur an Het anol 15
N, sDi net hyl - 2- f ur anet hahani ne ]
15 gl acial acetic acid (188l
reactr on was cool ed, basr fied with

5 (
err] al. Th3Gs racfcd i aibine gf RR.BHg0 eranﬁdess br;s (1
(5[ 47 so Mula d wihirh is t agfmelgl)lgt; for exa?n;fa?ﬁﬁl‘lat‘}?mm :lumlmugxil hydride to (1H);
£52- grr retompeuntl ﬁfo%rrlf’g S
5-[T2- ‘E‘H‘)’P no]rrethyl 2furan rrethanol brs maeate srlt
p. 10 .7119-[err]. . PREPARATI
[

C8l g)~0730% aqueous formal dehygg (17.'5 9)
weﬁ,heated at [err] for 5 hr. The

: Ry . _
o T e \ i - (XX S,
B s ' : RN '

In order to convert a compound of formula XX1I into a compound of formula XIII the
hydroxymethyl grotip may be introduced using fonnaldehyde and acetic'acid. If R, and R,
60 are both hydrogen, the amino group. is protected during hydroximethylauon as a 60
phthalimide. Deprotection is subsequently effected using hydrazine hydrate '
Alternatively,” where neither R, nor R, are hydrogen, hydroxymethylatlon may be
effected using butyl lithium, followed by formal ehyde
; Wheré Alk is a straight chain alk lene group contammg 2 or mare garbon atoms, the-
65 - following two methods are applicable. , e 65



sodi um hydroxi de and extracted with ether. The organic extracts were

distilled to give an oil b.p. 90-[err] (0.5 nm, Found. C 64.0; H 8.9; N,
8.0. [err] requires: C, 63.9; H 8.9; N, 8.2% 20

20 PREPARATTON 3 Z[I-(4-Bronobutyl)Jfuran nButyl Ttthium (L. 6M 1 n hexane,

375 m) was added to a solution of furan (40 8 g) in dry tetrahydrofuran

(375 M) and the m.xture was stirred at [err] for 3 hr. 1,4-D bronobutane @
25 (129.6 g) Wwas then added at [err] and the reaction stirred at room
tenperature for94 hr. 25 Wate was added anii ?366”‘ xture was extracted wth9
et hyl acet at-e.

b.p. 60-62, ‘6¢5 nm Hg N- Di net 2- fu any but ana 0 bave for
Di et hyl ami ne (56%%%3@%% gfgL %lgfdf% OS?fﬁbtut hFS]a ?uran
(82 g)in 30 tolue esul f on was stirred at room
tenperature for_2 days, and then aci d|f|ed W i h | ydgegiy oric acid. The acrc;

| ayer was separ%{t ed, washed with etde®¢ChesiT wi t h- sodi um hydr oxi de and
extracted with et her The ethereal extract was distilled to gl ve a cl ear -

col ourl ess, oi I b. in placé lo} furfin-B-cdrboxylic adﬂydr ochl or| de sal t err -
Found: C, 59.01; H, e@2the Hkylenee@am ear h Ve}& "
6.88% 35 5-[41¢Difp au}{m% ? a inJ;unur& o
(1.6Min n- hexane,fo Haidd13 té ut I on

N, N-di methy] - 4- (2- fwnanyR,)dauﬂaramhydeog(eﬁamths plrrthalmydetle laqhwmrhﬁs&%g

m). The 40 i xthottethogbovers by lated as de

Par af or mal dehyd#f ( fftga Y&Egﬁﬁt ort) @hfﬁy ngogﬁoff?éﬁul XIII).
further 1 hr. The &gg deaEl sﬂﬁﬁﬁtﬁfedaﬁdlo@&iupﬁ(fbﬂiamplbl‘by the
chl orof orm "The or rtof rforﬁmtdehydb sanMomuxd ngid by IthnjEscbwglerf@laakecn’re@ﬂu@chmﬂel ‘gss
oil b.p. 100- [%; AP HmPARIGS %Bﬂz . prefepablen pp Use, thg Aubsgituted amige pf

7.06. Calc. [ earpAimrll.le ‘?&- a IT z:ks 2 |}hay7be:|1§;)a/&e B¥outilizing a Eﬂaﬂnﬁg |n')6ter1al a
prepared was: compound of ¢ formula XXIV: 5 (b)

5-[-3- (D met hyl am no) propyl]-2-furan hanol, b.p. 160/0.08 m*an m p.

ca. [err]. Foupd: C, 64.66; H 9. 36; N|7§ CHC%|C ke [err]: C, 6428; Hos
9.39; N, 7.50%%50 PREPARATI ON 4 50 [5-14-[ NN D net hyl ai 0]
butyl ] -2-furanyl ] nitwhidh 2t anasing ghoup) ugeto@jﬂo , mesyloxy or bromine. This compound is

5-[ 4- (di met hyl am rre anp-p dmréqaibﬂ u‘f%@
anc[j ft(Jsed an)é ? ‘%?‘ &'ﬁ‘l‘cgt‘%acf“i‘ba“ﬂ u s Eh’ ER8 °€§%§ﬁ%’§‘a°§g&§‘ = i) .
at room terrper ur eI ﬂ‘bd lie co-ﬁﬁﬁuﬁcﬁfbﬁlie(iﬁbeﬂﬁﬁl dhk naly @chctd dolhpa@idest foﬁrﬁﬂﬁ\m )

and extracted w t hwiBiba thisl bf fornadeVHtiewhifin¥ nay insérabielbeex CHNOb Compounds §® %
to afford a clear %H‘I‘ i whiehe §-(ﬁ}lmﬁz??leégﬂayb%Ba@f?“harﬁh%d‘d\gﬁm‘iﬂme

H 9.03; N, 5.%5. “for [err] : C 65.24. H, 8.85; N, EXAIVPLEA60 35 .
(a) 2-[[[5-(Di rrethylmno)rrethyl-z-fur_anyl methyl ]t hi o] - et hanam ne .

60 5- ( Di net hyl ami no) net hyl - 2- f ur annet hano . 5(gxemas added dropwi se to a
stirred, 'ice-cold solution of cysteam ne hy rochl ori de (11.36 g) in _
concentrated hyglrochloric acid (40 m). Aft@N®tanding at O for 18 hr, 40

excess anhydrous sodi um carbonat e vvas added and the resultant solid
extracted with di & #Ctletlh’ fnR@Wﬁ I}zwm?m?wm °o’§1‘a‘1f|f§i“P FYFtﬁi"P‘Bﬁ
65 of the resi dAPdgh Y methylthio compoun

2-[[[ 5- (di met hyk am no)cggg‘cslcﬂg furanyl ] met hyl ] t hi o] et hanani ne (11.6 65 45
11 XXVD) 565 .966

11 g) b.p. 104-[err] (O. 1Q¥*HozP|crate salt mp. 142- 144, Sinlarly

prepared fromthe ceyd gposdbmRliaviT ARdYEH V6 QICHNDIGNE S PaBhOR] SBoaRiBich
I de were: 5  50b)are described and claimed in our cognate copending Applications Nos. 28190-2/78 (Serial 50

2- L[5 (Methyl am nN nﬁﬁﬁ)ﬁ&- Zih e marbg nllolré Exlllj(?lmftsrt]c?‘ a{ﬁ‘e?cﬁlow%grﬁrgmglgsagtee

salt = 5 mp. 116- Baay of dlustration poly. P ng i ls are Proparations 1 t0 4 which
rece e mples are repara

2-[[[5-(1-dethyl et a'{)?%fdﬁélf £1mﬁ'glﬁ18t9ﬁ d]iiblés]g: tollhe ifytha piEparetion©f |

Rf 0.4 (sili ca/ssretdmml ofOfoBida FimanshrefatedOinte medlates, and Examples 1-32 of compounds of 55

formula- I. Examples 33 exemphﬁes p armaceutlcal compositions.

PREP%R&TI}(I)I;I 1 ymethyl-2-f nanol

a) 5-(Methylamino)met -furanmethano

60 Sk)mlxture 0¥ 2-furanmeth};nol (49 g), methylamine hydrochloride (51.5 g) and 36% 60
formaldehyde solution (50 ml) was stirred at 0-3° for 3 hr and allowed to stand for 16 hr.
Excess sodium carbonate was added and the slurry extracted with ethyl acetate. After
removal of solvent the. residue was distilled to give 5- (methylammo)methyl—Z-

: furanmethanol (36.2 g) b.p. 111-113° (0.2 mm).

65 Similarly prepared from 2-furanmethanol and the corresponding amine hydrochloride 65

»



(d) 2-T[[5-(Di ethylam nomet hyl ) -2-furanyl ] met hyl | t hi o] - et hanam ne b. p.
134-135(1 10 mm) .10 (e) 2-[[[5-(1-Piperidinyl)nmethyl-2-furanyl]
met hyI ]t hio]-ethanam ne. Q| Rf 0.37 (silical nethanol:0.880 ammnia 79:1).

(f) 2-[[[5-(Am nomet hyl)-2Z-Turanyl et Nyl ThT O] et Mamarm e, ot fyoroct-or de™

m p. 222- 224 (dec.). 15

g
N[ 5-[[[ (2- Am noet hyl )t hi o] et hyl ] - 2- furanyl] net hyl ]'-benzene et hanam ne.
(N R 15 0.33 (silical/nethanol:0.880 ammonia 79:1). (h) 2- L
ﬁ fo- [ 2- (Di net hyl ami no) et hyl ] - 2 furanyl]rret hyl ] t hi o] - et hanami neob p
F0=155 (Q-Qd-pm- (i) 565 9

-
"

[ 5- [3 (Di rrethyl am no)propyl] 2- furanyl]methyl]thl o] ethanam n.e.fb p

[

r] 2’ ' (Dp D, r’r‘rqe T
0(j) fhﬁﬁ,‘}&‘“?gng] 4 ‘?{,ﬁ‘h ol Qi R et hanam ne
0.34 (é)s g%-g{e HHM é%%%fg}mﬁeﬂh&?é%%ﬂ R i&%ﬂ:}g@ -

- [ B[ 5Apglysiy Fosmt aﬁﬁﬂﬁné& I8§,78) H:TBJ%] %ilﬂi@z@qmmsahﬁ]%r@t B)?#]Nhl 6] et hanani ne
Tris

[[[5

ealt m;ggﬁé gfgz?"% eréff%egy%p anméh &izlliﬁh ?IS%%%?}% ‘Bi's oxalate

[

2- [10[ 5- hf‘@ Sﬂf%@mmmm)mmgnoknm &ﬁyaq mmpl }us madﬂ]atee&tahamamlﬂe 30
Cyst eat el hydrochl oride .(4.-5.g) was added to a cool ed 'sol ution of

pot asspmj\mqﬁ@yqlple 30 (8 98 g) in dry ‘di rret hyl for mami de (125 m). The
m xture 5v[a».;Nsv-mmwzm mdthanol e

[ 51p4- @ﬂdﬂw jas added.
The reé(l, ﬁeﬁl amc@ (E,e% e er mxture
and exp pag (wlstnhn)c do y ract gave a

yel L. O\ANOISJZ%xhl ch after col urm chromat ography on 35 5| I i ca “usi ng net hanol
1/ @988 N ;11 1(19 1) -:as eluent, and a further distillation af #®rded a 35

E g_,, 40/.0. 05 mHg Found: C,- 60. 81;- H,..9.86; N, 1044. Calc.
for [erinBu hlltl‘ﬁﬂn H;he&ax{la437shhl) k. 29386 to E XNl farsH) 408g) mdry

/&?ﬁj ; g@, %E imegwﬂgd?gm P o “fh‘igf IHl on of
S -éeaaeaéfé’ léﬂ i %d \é‘%ﬂ ,,g @ﬁgwﬁmﬁ% s € at [err].

2- pht Ngdis

After. 20° m'ns "a sof utlon of | fur anet hanol 4 rret hyi benzenesul phonate (1.33
9) sin NN Dimsten-fy?: a ded g P and_f ufj og. stirred
ovéerni ‘m§ ’Qﬂg‘ %1 %Lﬁ e-wat er and
2- [ 2- {nén latitii (ihﬂn,e i sol ated as

45 a V\hastﬁed wh so;ﬂ: deran cxtEaBtea Enth Eﬂw\/ll’hEetmer xtract was dlstllled

Sogg ““8 @%%;06 ‘bor%(’f@?g?}; glllult?ﬁg rifurf uryl oo%

nercapf-giﬂ(l:(zﬁeﬁﬁlmgz)no)bmyljm&nmh lfornam de (50 rﬂ) After 30 mns a
sol ut i gfa)ofr-But lgzlwet(h Mpmzmxan ﬁémi)eﬂ
d

i S T A ST RBR RS & 0o

extracted
W th eeﬂtgabteawhh altlaofoﬁnemdrzgdmmﬁammreﬂkﬁmdm givec deac: oafdmrlasdnl t he sol vent

rer__mve 01‘1 m;'}? O %’ﬁ'&i |G- 9289 Hoth By ¥ dReGale faro gi ve
2-ﬁ%[ et y o @{) -1 Hi soi ndol e-4:;. .55, 3(2H) - g4 one mp.
62-63 Hibih’;ll& RPAL e-elufxfnwmanmhe pl m/bﬂbhﬁmg,lfﬁ ] phit hal i m de and
furfur meé: t6a|66,vhé,r9e36 p3.3% Cals- fof Ci3H:17 N L HHHO: G 6h38; }tﬂﬁﬁ]}{)ropyl -
[H-Hs %mfne~13(21-|) dione, NVMR ([err]) 7:.7-8.3m (2H); 7.2-7.7m (2H);

6. 239 SphEbRih&ioR 4T (2H); 3.7.m (2H. 2.7 m (1H); 2.4.m'60 . (4Hp
60 (c_)_,[sggg{[g,;{rpma?mm|wmun dlmafbbuthyhdafell—l_-l soi.ndol e -1, 3 (2H) di one,

g NBR gé%?n S dq,igs}gmt:iyw l10 d) l?iaenzene( ‘mil) waﬁtﬁd at %?fl 2.7 m (1H);
T emnperatur 4 iy, The Teacti Wi ter v
PR s s AT PR e T it
H- i soi 06 cineHg., Fobad: C, 65.62; H, 9.03; N; 5.95. Calc forCl3H21NO3 C 6524 H 8.85;N, R
5. —4%5. _
'EXAMPLE A N

60 ' .(a) .2-[[[5- (Dzmethylamzno)methyl 2 furany methyl]thlo]-ethanamme 3
Vi De (D1methylammo)methyl-2-furanmethanol 15.5 g) was added -dropwise to'a stxrred
1ce-cold solution of cysteamine” hydrochloride (11.36 g) in concentrated hydroehloric acid
(40 mi). After standing at 0° for 18 hr, excess anhydrous sodium carbonate was added:and
: - the resultant solid extracted with dlethyl ether. Removal of solvent followed by distillation
65 of the residue gave 2-[[[5- (d1methylammo)methyl-z-furanyl] methyl}thlo]ethanamme (11.6 65



12

12 1 565 966 3(2H)-dione A m xture of

2-[2-[[(2-furanyl)nethyl Jthio]ethyl]-IHisoindole-1, 3(2H)-dione (10 g)

di met hyl ammoni um chloride (3.1 g) and 36%T or nal dehyde solution (3 m ) imn
acetic acid (50 M) was heated on a steambath for 9 hr. The sol ution was

cool ed and solvent renoved 5 I n vacuo. The residue was basified with SN C

sodi um hydoxi de: and extract ed with ethyl 5 acetate. - The organic phase was
treated with chblrcoal dried and evaporat eq 569 ve:=an oi |l which was 11

1 4 4. IE 4

purified by ’C‘\OI v Cnroma[ ogr dprly STt TCcaretianot -ctny acetate—+-1y 1
g) R 0.4. NVR ([a)ly. ioaddesolbhly. 7-22 t (2H); 6.52 s (2H); 6.25 (2H);
6.1t (2H); 3.8 iIPifratelsult 2n.g. M2A144%) . 10 - Simlarly prepared from-
2-[[err]-[[(2-fur. anEm)\lméx Plypqrtthftmilﬂai qupondmsfurandrgthendq ar@(cﬁdtganuﬁp(hydmdrler-

h di |
t he correspondi 99 q_li ggg‘ﬁ;hne A= ﬁ% é\{ﬁ%yi]wé?ﬁmml ﬁ?a&amgthog%Plcrate salt $§

2-[2-[[5-[F(1-Pyrrpb
3( 2H) - di one. NWVR (] r]zlgig(-la\d&hmtﬁﬂ)d)nmo]m)&hﬂ-zrfﬁﬁwl}meﬁryﬂ thisletihimide. BIFRO0.M

: 2-2. 4 4 H)(sili 0 ammonia 7
L [[5- (Di ?eg 5;? n&)[%nf fhyls mmmﬂvl)]zrﬂé{aﬁxllw#rﬂd]wlpﬂfeﬁwpe 199i JHIE o5,

2-[ 3]
1, 15 3(2H)-dione. (& O [HL(pdridms ?ﬂ@mmtm}a)x yl] ]thlo]-ethanamme Oil Rf0.37 (silica/ -
2-[4-[[[5-(Di rrethyinalmnn .880t diythenia er)anyl% Itlrn o]-butyl]-1Hisoindole-1
., 3(2H) - di one. @Zﬁ; r(Amiegmasyadhiuranylmedyy %‘Gﬂ@hgyﬂ@%ﬁhﬂt@mdﬁ«m p722-
(6H); 7.42t (%y) e -[ﬁéIﬂm@eﬂ?}%ﬂm](n%@yl]dcﬁrgnm&%-ba%m% ezilhanariume_') Qil ﬁ? 15
(e) 0.33 (silica/methanol:0.880 ‘ammonia 79:1). '
gb[ 2- %5| (4ll\/eg ?yl (h;l R4 ﬁﬁ%pe(nmgthylmhbr)ﬂh}rﬂ-}fdmﬂmﬁh}rﬂﬁm] Etyhiatnhieo]:@t hgo-1551 H-

i sondol e-
(2H); 6.5 s(2Hpg ﬂ’é‘) Fﬁiﬂ g‘g‘g'%mh‘? ?Jéf“g‘m%ﬁ" SHEgO) %t?%?amme by Ber
2-[2-[[[5-(4- NbrphO dthyfant Al l}mafah thé p&mp‘éthadalxmibl-kﬂ &% @mol ?
-1,3 (2H)-di one NWmeElen %88 .aBuinomi % b yli Ifizi)iyl 50 SZH)] 6. -
m(8H); 3.8 m25 24[[ (ZD qﬂl)ggﬁgloethyl)ammo]met yl- -furanyl] methyl thio]ethanamine.

. Tns maleate salt m.

25 EXAMPLE F 25 (1%;l %ﬁ(l— roli no methyl-Z-furanyl methyl]thlog -ethanamine. BlS oxalate salt m.p. 25
2-[2-[[2-[5-5(D nagayi1a8s°no) et h y 2- furanyll]ethyll hioJethyl]-1H1isoi ndoI e

-1, 3(2H) - di one 2-[[, »?g Furanyl ) et hyI]th| o]etyl -1 Hisoindolel.3(2H)-dion
(0.5g) dinethylam 2 Ia c ! ‘.ta rze%@gd Fl;eor mal dehyde
(0.102 g) weresfeaté %é{);mqw ! ]d; 3deﬂ feé on oﬁ&ﬁﬁutﬁ-thﬁtoxxde .30
further dinethyl a S:g yldmr?ﬁu@?l mBn The anbahre rvusls eZQ(&u @ad g)
were added and th @fryllale'ﬁdrthepaf 69-fg) wapa Sacuon
removed, the resi §if ﬁg%‘ QI%‘{EH %@jﬂjﬁ,ﬁﬁ%%ﬁﬁhﬂ&

oi | which aft eBs CQiliUzm%sﬁ Gilid (0013 48Rl furtﬁélr\ﬂi%tlllatlon affordeda 35
2-[2-[[2-5-(di net loaxhsn@%lr’rbphyﬂWQ.OSC-jﬁI-l{% Found: C, 60.81; H, 9.86; N, 1044. Calc. for
furanyl]ethyl]thi g G190 % o deite 1198%1) di one as a paI e oi | (0. 43

g). Analysis Foundgixsdpfe ®1.48;, H 6.13; N 7;63; [err] requires; C,

61.35; H 6.3740 N2-fI2- &%a iy} éDltHzo Jeihyl- IstomdoleI 3(2H)dione

2-[[5- (Di net hyl ami. idsr(% t‘h CRQthZGP mldo '
40 To a sol ution" ae u& %@ E@E %@
et hyl ene i m ne. (2 ahd Muﬁ&ltsﬁ i tas'k e%s ured

met hanesul phonds b ibe{wafer Gndp-[[2-(2-fueny tlmd]ethyihl}( ldtﬁindde)-l 3([2lhia-dmb ublatad as\ais
evapor ated and t hé B‘r“?eysoﬂlésﬂ?-l.é HBapBP at 98-[err] “for 10 nins. After 18

hr, 5N sodi um hydrsxider£Gy m) was added and the solution 45 evaporated
to dryness. An hydr o@;: M[[WlﬁdﬂyDh?thﬂ]tﬁﬂ]ﬂthﬁl]-hyhsomﬁkaﬁe(Z!H,l%nfﬂ) were added .
45 and after 25h aldéqded Ortlmemwhmp .%:gg

charcoal and evap } ‘E%IWas Jﬂ%‘fﬁ W yl am, %%‘Eigﬁ éﬂﬁgg gﬁ)'}

firstly with nmeth Aﬁmma@o a wnﬁ'% yl

secondly with-net hemab - Fhenasinyl ace&htBSxtﬁaBts herermnﬂmeﬂ uhé solvent renoaqsian ttheiresidue

give an oil fr&m: lls?bef%Il i@;&é (?m|2t[Z-H{Z-ﬁggmyl)methyl]thlo]ethyl]—1H-1somdole-1 55
-- !

2-[ [ 5- (di et hyl am™ 9&11\/ ﬁﬂ%@nﬂ%&{% @%i\%ggéé%)

0.2 g. mp. 50 125-
2- chl or oet hyl ani n4g. hB-ﬂd’m (@H)*Zﬁwgs) 2H(1 ztiiVs?/s ai(2rd); Bylni @Hrﬁmndél

added dropwi sef o ( | e éﬂ

5 S S A el i .
sane sol vent. After 2 hr so ven was reno lin resi due baS|f ed and
extracted wt h6set E:a Mg%-ﬁ[? (brzbneethry asrrlmczizl)J)?net y} g furanyl]methyl]thzo]—ethyl] -1H-isoindole-1, S -

i%




renoval of solvent was treated in ethanol with ethanolic oxalic acid. The
crystaline salt was recrystallised from ethanol to give
2-[[5- (di met hyl am no) net hyl -2- 60 furanyl ] met hoxy] et hanam ne, bis oxal ate,

mp. 130-[err] (3.05g). 60 SImlarly prepared by route—(ii)

- was: (b) 2-[[5-(Methyl am no) net hyl - 2-f ur an] net hoxy] et hanam ne, bi s oxal ate
mp. 162- 13 -1 565 966
A3 EXAMPLE H (a) 2-[4-(2-Furanyl)butyl]-1Hisoindole-1,3 (2H) di onev
J[ 112 4-bronobut yl )] furan (406 ng)seadge POt assi um pht hal i ni de (378 ng)~were
StiTred Togerner_at T oonT tenperature i arydimethytformanide—overni ght .
The solﬁjy Odlon¥as 5 poured into ice-water and the. resulting white<golid

filteredA sisnee ofrad rk;bﬁyatyainbmgmjeﬂqmlﬁ-@md&mf G?M){d&iné (Illm ether (b.p
)

60 80) r(g ﬁ“g %%lgn-c(l e a;?%lél‘% rmipjqdehyslg ispfutist @ﬁfn)@é‘x‘ ne as whi te
: a ake' % %)

( b)
eafet Bora - .
1 ed by column chromatography { s1hca/ethanol ethgrl acetate 1:1) (5.7
Mot T (oD S AL DI SR 10R 5 (I8 ﬁdm@&s 83021 - di one

e gf;;g,sntyze
tiinyl)in f -

d| rret h gé‘lﬁ'}ﬂ’%?ﬁ;b@%z'(l;( )gygn\%épe@ é&dﬁ%é 7mdﬁﬁﬁl)fscg)nf ?Eged f or
il 5»9, 1 s e ﬁﬁ%ﬁ%ﬁ%ﬁ%@% LA il PRI BARORL oB0 Y DES! €

layer ev%o ﬂdﬂéﬂS (Uhmthyludmopnﬁuudt-fumsl %hylith Bbll;tyl Mnaqmdobﬁr omat ogr aphy

et hanoI b:bOC!-[ﬁ#[ [5-

to gi ve %? sili ik 38 6H)M‘((%’é}%r]) 8-8.6 m

@ y 5. - ] (2H);
1 9 2: 4s (—‘:hone NMR (?DCI 7. 752((31-1}’; 7%%&%8?[% g’??‘%ﬁé]ﬁ%gp?zg;ar ed: (b)

L 2-[5-[® 14412( IH-| , 3(2H) - di one.
TLC Rf Pyl ﬁ%ﬂ‘;%rgy%l hﬁ% g;gg%}; 3. 37 t (2H);
6.5% S m (4

25 EXA D| rret hyI am no) rret hyI 2-f ur anpr opanani ne Furanpropl onitrile

(1 21 ne .h Ior 1.6 and | dehy- de (0.7
?";@f@ il

ac et at eﬁ‘t)ﬁa&bk er érhoﬁatheoﬂlmﬁimgme I% :u er({ §7 gh%!ﬁv%ﬂggamewgfl fied by

col um gﬁ%ﬂ%ﬁ?ﬁ@ﬁ (teazfrict gﬁi%%;ﬁqég% [[ D ve ankoﬂglwh ch nfk ;}zgxzéef 0. 55

(di met hgl sigh conl Fidnil
(sids caﬁhfmyljwﬁq 1H41s‘ofn|db1e-1 umiasdsSadded

I{)dg asta pﬂ[’e '
dr opwi @& G44BnHs6. il?r,rN ﬁ@63t 1o Hp AN} eeﬂilltﬂ% é’;ﬁirﬁ ?27 sN.d)3%n et her at

[err]. {gngof water, followed by renoval of .35 solvents, gave, after

col um xjs. ) 7 ﬁ%ﬁezséﬂrwmga@]mghyl 2- 35 f ur anpr opanami ne as a

palﬁlomo‘(tcs(lm NVR 7.75 s 46H); 7.30 m

e %ﬁmmﬂg e A

- di Onefor Ihr 9 5M)sodl¥as e | (60 ivasOidied @ncﬁ
| i t48 o edemra,ted iO\Fh‘YlU$S Nnhydm“m t#e( 50 rd) eestded A5. The
mi xt ur ea §f‘yﬂ Q% gyg}nf decolour:l ing. ch coal !almd
2- (3- broatRALPad 54 Fahe e Lol an s e ARk ni xture was

| eft at19€l. ORhésr élugéltwassavh td e ed: o:h fmacwblchmhb blexdmsisdefi n et hyl
ace¥lat e 5%@%@%@!’&%@1}14@0% ethamanying, ffrgm othapol G218, mive HAqueous
| ayer amed, oxtracted with et hyl* acetate and 45 -the organic
phase drdued ii)Renoval of the sol vent gave a crystal ['ine solid, Wwhi ch

r ec st alAl spktadn 6fr23¢iﬂ<uodtwmm q?dawbb g) invdzy dimethylformaniide was

L e L e AT B f

removal of solvent was treated in ethanol with ethanollc oxa]rc acid. The crystaline salt was
_ ‘recrystallised from -éthanel to give 2-f 3Sdrm,e.thylamnm)meﬁhyl -2
60 furanyll]methoxy]ethanamme, bis oxaIate, m.p. 130-133° (3.05 g)
' Simj prepared by route (. 1? '
(b) 2-&5 -(Methylamino)methy 2-furan]methoxy]ethanamme bis exal&te nL.p. 162-




50 EXAMPLE L

so (a)4-[5-(Di net hyl am no) net hyl - 2-f ur anyl ] but anam ne

2-[[ 4- (5-D nmet hyl am no) et hyl - 2-f urany] butyl ] - 1Hi soi ndol e- 1, 3( 2H) - di one
(2.9 g) and hydrazine hydrate (0.55 ni) were refluxed rn ethanol for 6 hr.
Sol vent was renoved and the crystalline residue dissolved in N sodium

hydr oxi de solution.. Thirs was extracted with ethyl 55 acetate which on
removal of(_sol.vent gave the product as a oobi ['e yellow oil (1.68 g). TLC 55
Si li ca/ net hanol!3si ngl e spot ‘Rf: 0.15. NMR ([165r§] 8.0-8.8 m (4H); 7.7 S
(6H); 7.6 bra(2Hy : : e i
were prepared=fro r espondl ng pht haI | m de: (b)
5-[5- (Di net hyl am nogama z.ﬁu ly]lm,@g@mygﬂ)%([err]) 8.0-8.8 m60
(6H); 7.75 s (6H) 1q4- roﬁlobuty ]ﬂ)ran 6406 ) a(rd tassﬁmﬂplimﬂﬂhﬂe (370 mg) were stirred

60 (¢) 5-[L(3- W e
( [ er I’] 8- 3 ?n( orof tr%l:%%l@ﬂler (b%?lt%l 5— %S m M% .

S H) (2H) e as white microcrystals (430 mg) m
14 Exa rrpl e. - In-similar manner was p re]gared

N-[2-1[[[5-( D| q&t hy(ﬁnﬁﬂ%ﬁ%@vﬁyl)p@tx H&mm%ﬁﬁ@@rdmne]m@e 456~ N - net hyIthio

ourea 2-[ 2-

5- (D net hyl am no ,,fnu 3tk | l 3(2
[[Eh oﬁle 5. 3yg) and % ys(b i’;}fﬁo@u u Mml@l mmxog?bomi%g ‘@'lbz( g?
30 hr. Evaporatl

2-[[15- (di mot g nw %E&E%ﬁﬁ%ﬁf%t lﬂﬁ:%&é;’% ﬁyd“sr

salt (1 g) was susmla glyrbas’ie
added. The suspenslaxsne a?ﬂl“

for 2 hr, filtgg cg;‘ég 3{6%-6 ‘%%ﬁ Ohg’%&ﬂ C@ﬁjsbﬁug%l&?ﬁtrgm%

col um chromat ogr a
tsahyl]pgen ]]am‘ydlixddié 15@25&1&&1 ou
658 s (3HD;

N-[2-[[[5-(Di ”Ethy|ﬂiﬁﬂ®@(mifﬂeﬂﬁ*li
rea was i so- 10 Ia'blfgdk%%p %éﬂ (zggl NMR 8 881Ar6@¥ﬂ)y§ﬂ@¢@ﬂbtd 37¢,(2HR

7.52; 14.22; 24m (47,37, N, 14.62% Sinmilarly 25

prepared Were (b)EXAMPLEJ :

N-Met hyl -N -[2-[ [ [ﬂqzmctpyammb)ndthm hna&urfeur an?:1 ] met h jnt hi o] et hyI ] thio

l 1

grzei 4: 1i _Angl yS:S ﬁ%az ere heate uhder?re ux fo%ﬁ hgl § ts wer removed '
30 esr e d extract d w1 acetat After removal of solwﬁen LE '

l\l—[4[[[5(D|rreth)tEs'MIiam nr&r dU b Ny attiagag HU ($ilich/ni¥ g&ﬁt Lou

rea. Analysis Four(dlmeth,ylaﬁlin 2-8rr£@r0pl¢mtd12 lwte € b) REQUP r(ebca/n@thaadl) 82;

H8.08: N, 12.95% ‘Phap nitril 0 g) m dry ether (40 ml) was added dropwrse with stirring to llthlum
alu th dditi fi

N-[3- [ [ 5- (DI meady I aivend gy an %g@%f’ gbnﬁ%?;ﬁﬁih“ﬁf&’@%’v 3.

Anal y- 20 si s FourfdranfZopah as hl alé.od 33$\Ig) NM BY 8.2 nf @HY)j 7.€5: (2H);

H 7. 30:; N 14. 624@HI E’(30 m (4H), s (2H); 40 m (2H).

N-Met hyl -N - [ 2-[ 5 t}@llnyl)rrethyl] 2furany|] met hyl '

t hi o] et hyl ] t hi apr ee{3-[ mﬁ W lalmiHs ety L2-fiarbnyliiio] bhop 11V ®L-isdthdole?s, FY3H)- &z&rer] 40

requires: C, 51.03; Sﬁhu? ((M! g)NwaQEdde 1id. p&tions to a solution of the lithio derivative of '

ot ﬁ;?]tm/f b hyl LVNZE ?ﬁ?ifﬁg“‘“i?% IQ?EE E%esg%?‘g@% cet%tge%?:iéife

[err] requiresss C\mt'ﬁ]ZN%ﬁIphﬁhc a%id0'Bhe dyneckd 1aYék%as baified, re- extracted with ethyl acetate and 45

N-[2-[[2-][5-(Di rretﬂrmrmcml) émdn IReZLOfIa!pi V€ a-arystall J\}'hwh Glised

met hyl t hi our ea. A gal: " d1 e?%ﬁ aﬂﬁ? %ﬂamﬂo pylithiolgrepylll-
requires:. 0503 % K8 rrple2 (a) o
N-[5-[5-(D ne hEtIh It- -furanyl pentyl J-N - rrethylthlourea 35 '50
5-(Di rrethyl am no) £

;j; S mmﬁm g

t enper ature for allm 16 dissuIRed ih d@QolicHd Whik widlektr Béthyl

col um chr omat: iﬁgr (hich pmmalmm t gaye %e\peodatttaea mobile yetlow
S

ther N-[5«(5-(di DGl OB my4H, hétWFH),?ﬁggGHé
s of I Eﬂ? g%ﬁ @%re arecg?;lmnl @k chn&gg{aﬁ{geﬂuﬁaﬁﬁmet hle. °

as of f-white. cryst:
correspondi ng am ne(b;md-%‘h@dﬁ lsmin D-adrenyl}pentanam NMR (CDCl;) 8.0-8.8 m .
60 (6H); 7.75 s (6H); 7076m(4H) 6.60 s (2H); 4.0 m. (2H).
(c) 5-[[(3-Aminopropyl)thiojmethyl}-N,N- drmethylfuran-2-methanamme NMR

: g:D)CL,.) 8-85m(2H) 7.755 (6H); 7. 21 2H) 7.25m (2H); 6.58 s (2H); 6.3 s (2H); 3.88 s

13



(b) NN[3-[[ 5-(Dinmethylam no) neth y |-2-furanyl]nethyl]thio]-propyl]-N -
nmet hyl thiourea. A nalysis Found: C 51.38; H 7.93; N, 13.41. [err]
requires: C, 51.79; H, 7.69; N, 13. 94%(0)

N 4-[ 5- (D met hyl am no) net hyT - ur any

(Egrr])s-s.a in (4H): 7.72's (6H): 7.35 t (2H) 6. 98 d (3H); 6. 2-6.8 m

; 4.0d (2H); 45 3-3.8 m(2H). (d)
[ [ 5- D met hyl am no) net hyl - 2- f ur anyl ] net hoxyl et hyl ] - N methylthl ourea.

si s Found: C 51 91; H 8.14; N 14.98. [err] requires: C,,51. ird H,
7 omy N 14.-00% - 1 565 966 [ .] ‘ 4
(

- Ie3(a) N—[2[[[5 ﬁé—(;

gé’t ﬂ‘éxy@ fﬁ&ﬁfﬂ* i ﬁﬂ%ﬁ@%& ﬁsﬁﬁmﬁ‘@&%}gz @) and

[[[5d ytk (285 &) Szere BOHhroEvapd ﬁmam ne (2.14 g)
in éce hrmg fo@!ithélhé‘ilfmlé%tsaltsﬁl @'éiﬁi (diy YlstsmpbmSMé'@ afid: the .
resi du ’
ot %ﬁggﬂ e 'Jﬁ@%ﬁéi%#?%r il i o
rea aseag_eda&zdoogwﬁnﬁimlﬁchw?ﬁ\: (si allietﬁah;ol‘)l, 12:58. [err]
red@ir

ortes %i%g;[? ggﬂeg @?ﬁ 93%? 8&@%@%{%@‘%@%%@@%@ 8m t he

(di et h)duaimﬂg} iwerB ranyl ].met hyl ]t hi-o] - et hanami ne were: (b) N[2-

5- ( Di(hBt N oahysz (it pyeeotiding Otfytshyriasbyiiivlp byl
I[i)l['E}E ( - ,. oY g[n’é%?@ %236?&{4{23173 S A2H4O rfguibl_'gg. [SngiH, rléqw res: G
52. 14190 B i
N ( 2- [Mlﬁ i) %t&tl) &‘%%3%3‘}%;’ ﬂi%% ;gayum:f)g%ﬂé“’]bmy%t] sonﬁgﬂéyf ¥ eaN (1- 65

N
N 293 ?d) %fjj6 net Ieth %y;%re A@E $é und:. , sl 8% H 7.88;
N-[ 2- [ arﬁ nb)ne afhy’l WET tHi o] e’tﬁyl]3 I\FI met hyl ur ea

5 To a’ s(E(rNeM mylmf’e[v. oZp Jisfianyiapethyl]thio)ethyl]thi .
DG AGIH ,t7lf9801}1h[21[2{1%n§3?2§2 ESHi1ES] Gy SHOBEDT 01 524 M) was

rret | Eoypd: (st

d ?}%w%i@i iUl eyl %ygmg o &492 ehfhBEpt ONitrile (15

rﬂ) Afmfeﬂl&l]ﬁﬂ)]d‘ihyl!gh é %L@& mraumas: %%aptm,a galm o15(2y.0g os,gl ve an oil
Slf@OKlI | i cal net han oI 0. 88 amoni a

7s [,g "ﬁgﬁ Néfgsal afa)ﬁ,;ﬁﬁgg‘? sg’; il vl

met hyI 1thio] et hyl ] N - et hyI urea (0. 25 g)- "Anaysi s Found: 'C.- 51. 00; H,
WMB e 4
7 38; ﬁx ?51 I5- ([ i rtJtylgn?z met yl 2 uranyl}pentyl] 1\}-{ methyltifllounl»:\la ]:'6 33% Exanple 5 15

WA, gﬁ‘%‘éﬁ%&é&éﬁ” mettyl 2lnylpsniamine, (3,8) and metyiotipgtsle % et hyl ur ea
15 Met and |theop foeloat @ unuashraniehe graphy axlxsadmmmmi)ow gilve . after
2- [[[5 at‘r'@tlh ith %?E‘ }g gﬂet‘&mralﬁs?lf'}qﬁlyéﬂsfv']aﬂﬂlpewa%m&hnlne L
pht4bal %5‘ gﬂ dﬁ: Aty hdd Jn@th lé ana‘c@‘f\w;ef‘e,r 2 r the
sol uti or(byvam [ 8(D

yaRefuembppah el gﬂdp@l]a[ﬂ’ V\/m ch was
purifi mﬂbk"hlclabam‘mabm b‘matdo rélpw]l'( gi%Pi Ualihﬁt ﬁaahbd eglnme G- [ 2-[[[5- 20

(di t-ﬁw-. 15§ 0 1 - Anal
FO:iBrrg"' ;ééa 3'_'; 4H§'g7%m%),g@£?'§é’] h’ ﬁd%g?]ﬁ.lrt(g}ﬁ) “Eﬁ%*ézsa H, n? )7/? ’

'r prep ar ed

N, 15:33%m la

N- et h - thY i Virgif t hyl ] ur ea.

Anal ysy %ﬁ AL g?{n 1%“ W“’;&? ;! rF 'c y5]4 87: H,
25 507 ‘%1%

25 Exa@pdu@lﬁ3

N[ 2- [ g& l}ﬁ; rlgaBH?lffb)'Wﬂt’h%mezhx’u?r'&ffyr'{”fr@ﬂ’fyf]}hlf’hi?@]vgtﬂy@ N - (1 net hyl e
thyl). oc anato -2- methoxyethane (1. 17 and 2)4[5 (dlmo%tal:lylam:tr;o)methyl-z-

2- (B[ 5f|(r51y1]ﬁ51my1ﬂtﬁlﬁl aﬁamtd&xz 4§)uﬂaa: Scolodt Nes - 52 14 g) and

i sopro OveIBGmdse rvge 1) to givethoRililf- 1 e and

al | owe th% ) ﬂgﬂg yl]- N (2 methoxyzthyl)t%lsonreaﬁla[sf[ a L
al gﬂ W s H, 51 N 12 58 C14H25N30282 requlres c, - .
0.75; H, 7.55; N 69% :

Slmllarly prepared from the correspondmg 1sothrocyanate and 2[[[5 60
(d;methylammo methyl-2-furanyllmethyl]thio]-ethanamine were:
(b) N-[2-[[[5-(Diméthylamino)methyl-2-furan él]methyl]thiﬂ!l ethyl] -N" (2-
propenyl)thiourea. Found: C, 52.68; H, 7.58; N 13.16. C,4H,3N308,.%2H,0 requires: C,
_ 5214 H, 7.50; N, 13.03%. . :
65 e(c) N- [2- [[[5 Dxmethylammo)methyl -2-furanyljmethyljthio}-ethyl]-N-(1- ‘ 65_' -



were renoved and the residue recrystallised fromnethanol: ether to give

N-[2-[[[5-

(di met hyl ami no) net hyl - 2-furanyl ] net hyl Jthio]Jethyl -N -(1-nethyl ethyl) urea

as crystals mp. 65-67 (2.8 g). 35 Simlar Ty prepared were: I

35 (b) :

N[3-[[[5- (D| methylam no) net hyl - 2-f uranyl ] net hyl ] - t hi o] propyl ] - N - net hyl ureC
2¢

a mp. 69-§9.5 .« Exanpe 740
N-[2-[[[5-(Di rretihyl am ni ) rret hyl - 2-fur. anyI ] qegégyddst hi o] et hyl ] ur ea 15

.LII-

40 A sol uti op of 2= 5S—fdirethytamfor

met hyl - 2- f ur a1 | t | ek (
pot assi um cyanat e ﬂ?.,,?g"" é tgnlfog%]egy&pt T%a““&f énﬁj? ﬁg d&birji:'eoa) éf“ﬁéﬁ%ggﬁnﬁﬂlz
8 hr. Excess solid_sodi um carbonate was added and organic.materi al
continually ext rac d| et.h t he The e>§ },? wer e Joorat ed and
the residue afti thy thyl]-N'-methylur _

-z- h
N L2 (1] 5 Cdi met hyiy %‘(h@ g%ﬁﬁﬁ% % ‘Fa’aﬁik“g?ﬁ’i;!lﬁi’ e “23“‘)‘“15 o
waxy solid-1.28 g acefAnmhl ssissmlioAﬂet 30Cinms18w%alutldﬂ, wa% evfordid tb ss t e n oil .
requires: C, 4 OGWthlp W ﬁ%m (gf ?@ethanol 0.88 amm&ma 79: then 0
N2 [[15- (D hyapyetaolls sbeat oy T

dine 50 A so] utlooung 3OSrequlres C, Vs, 33 H, 7.44; 1633%
2-[[[5- (di net hyl am no - 2- furanyl] rrethyl]thl o] et hanam ne (2 14 g) and

S s the'r o381 L uﬁé&’iﬁ il é«féé&ﬁé%}@«@ b,

et hyl acetate and ﬂaﬁin n acetonitrile (50 ml).

[2-[[[5-(dinet hyI addterdd) heiﬂ:hyd)luMwns telrapd liyel filtrathi ivBBn oil which was

N i £ r oguani i ﬂ, Sk °‘“°“ifm‘é§ﬁ"1 oy lieamttiaron to-ghe WIS
=IN" =] ure N

55 Exanple 9 (A& E{O iﬂ % N0 2§ 4H20 qumres C.52.24: H, 7.96: N, 15. 32%.

(et hyl am no) et h y@mp hi 0] et N"- met hyl guandi ne _

A mixture of 2- [[ trolﬁ_’dﬂiydbm 13- thyljdth Whanam ne

(2.0 g) 60 and,h+ ‘s o 3rrNdb497h NaPru R reapirese S 2487 1 og,

g) was heated on a"stedm ba 'h for 6 5 hr. Vacuum was appl I ed at regul ar

intervals to renovExampten@net hi ol . The cru roduct was purified by colu
chr omat ogr aphy Rf 0{®5 1‘(é?rlfﬁdé?f’ﬂﬁ’m‘!a'ﬁm)"ﬂﬂmb{f"rﬂ"a’]'ﬂghﬂ])"htolf"@i’]% (I'me‘h}”ethyl)

N-cyano- N - [ 2- B[ s&m@h& 2 Redoyf A0S Mabehial QLA W d sopfipyl- 30
N'- met hyl guani dl Neéi date (0.89 \Oere d in aceygl)mtnli tnlgigz]ﬂlowed to stax%]i ove?mght Sglﬁv%gts o
65 16 : were removed and the residug rEG%t{iB6d from methanol: ether to give N-[2-[[[5-

16 In a simlar m@ﬁ%ﬁ‘é;)%f °>me€wa$ @WWH’BPFPY’H@%WH%S@MYFF&’YQWP% 3, Grystals
N-cyano-N - neg yIc |v@5§ acid, nethyl ester: (b)

N- Cyano- N - [ 2- [ [ [ 5- (B)- M qﬂfmét)ly‘mihﬂe)dimhleuanillﬂeahyy]Lt}mwxbml]]N Frhethytiirhy | ]

-N'- net hyl guandi re.p. A?ré?§3| s Found: C, 54.73; H, N, 22. 31 [err].
requires: C, 5 54&3,4” 1e"5 . 7.49; N, 22. 6[err] % _
5 (c) -N- 2- go imeth lammz)methyl-z furanyl]methyll-]thzo]-ethyl]urea ' 40
N- Cyano- N - [ 2- [ [[5- gloam[r[ﬁa tlny;ldmnae)f ethyl2 ranyﬁ-rh 1 o]et]mtahyrke] dmyd-
met hyl guani dine. cmatel@ 1578 ) gp VateN(> heg a steam
requires: C 53.4 xc s s ﬁ{ﬁgnate was added a orgamc mat ria tmually
w1 dle ts were evaporated and the res1due after column
N- Cyano- N -[ 2-l$ [ &Kﬂomyw@ka 51y d i m 18H Y 1% In] it etiwil-- Nis

yly)end
- 10 net hyl guani diura eth g}mvdlsaGaxmh@ +2814). !SnaB'?is FwndQCL 4@82, Iﬁ[e7rfro}
10 requires: C, 53N'7 1Hc1 §~£,0 290""@‘_“398 48.00; H, 7.63; N, 15. 27%.

N- Cyano- N - 3- [[[SE,{,,;;; zzeghyl am no) met hyl -.2-f ur anyl - net hyI]th| 0] propyl] N-
met hyI guani di N0 AIM{{J -H)lﬁethﬂdnm&)me&ju Bﬁranyl]m&hyd}%zo]Nth QN @ilzoghanidirle : 50

requires: C, 52. olupo (%n ethyl-2-furan: l]-methyl thlo]e anamme (52 .14 g)

t S,
15 S ¢ o N G %t%yggﬁsi T hrs gr; o
nmet hyl] -thi o] et hy|elth s%ﬁm Ha IN-RL[[18-(dl@etBylarhinb y§21 ﬁmaﬂyl ioJethyl]-

pot assi um car b&hat M- lﬁﬁgua'fm@le mrnpal(Ed tion of 2-[[[5- 20 -85 -
(di met hyl ami no) met . uranyl ] - met hyl J t hi o] et hanam ne (10.7 Qg). and .
N-cyano-N - 20 net] mmd%ﬁ[ﬁk&etgﬁbﬂzmmh zeﬁ&&’r{yz]én%th}z]%wyé?hyu N’
acetonitrile (107 ))ylgii&

© A mixture of 2-[ -(methylamino)methyl-2-furanyl]methyl}- ethlo]ethanamme (2.0 g) 60
and N-cyano-N’-me ylcarbamlmldo-thlolc acid, methyl ester (1.25 g) was heated on a
steam bath for 6.5 hr. Vacuum was applied at regular intervals to remove methanethiol.
The crude product was purified by column chromatography Rf 0.65 (silica/methanol:ammo-
nia 79:1) to give N-cyano-N'- {2—[[[5 (methylammo)methyl 2-furanyl]methyl]thlo]ethyl]
‘65 N"-methylguamdme (1.05 g) m. p 81-85°. 65 - -

...'



a solution of silver nitrate (9.35 g) in acetonitrile (20 m) during 1 hr.
The m xture was stirred for 16 hr. the solid filtered and the filtrate
evaporated to dryness. The residue was dissolved in ethyl acetate (250 n1)

A portion of this (10.5 nml) was washed with Wat ér (6 2o nij,the euryr

propyl acetate (1.75 m) giving
&P cyano- N-[ 2-[[ [ 5- (d| met hyl ami nonethyl) 2-furanyl] -

@tate | ayer evaporated to give a solid V\/mch was crystalllsed from'25
rrethgrl]thr o] ethyl]

(o 35 g) m p. 79 81. 5. Tqﬁaftn’ther

po dded—o 363 2 - aci-d—(9-09g)—an-et hanol
(30 n1) et so ut | the ) bacate s 14 giaanp.
92.°5- 9f},eI:l £ Y r}'%?ﬂ e mdpgstgﬁgim‘w g Vst B 23 '6% err] 'r’znqw res:
C, 55.5%n)" N-Eygﬁh-Nf\[Z-[ﬁﬂ-(IL el gfh inethﬂl&-fhkanyl]methyl]thlo]eth N
Cyano- th’lgu L gac) F?lmdr ﬁaiﬂﬁtlioﬁm,dﬂ,cﬂaiér @:ﬁﬁﬂkmteqme& 35

o L A o
niffx 5 anofs wa% 2added to the

net hoxy ) tr(:sdBJz'rsoH a{[ia,r(? n abfso ute et
COoOQ; ed no -BYllr.' _n}gﬁ f thi (s thyI ‘sul phat e
(129 68 %ﬁn %F oM % 7ng@ry§i st5f él?c{ Bht. The

'solvent' . ﬂﬁm drhidlo it ttyll 2 W wﬁnh' er to give
I\I—cyanmefhylgu ne2Amﬂ g:a 6&%%%%1499%@2%%@;& Qgrg% 0 ester as a

Sl%e qu%?salq iSR80:sH} |'7<§9=(¥ﬂ22 %) 40 mp. 94.5-[err]. Sinil arlg prepar ed
ﬂ)\l ( 2- propenyl ) car bani i dot hi oi ¢ -aci d,. nethyl” ‘est d

109- 11W-Cyano- W[Mmordm&%idnizﬁoxmmﬁtmdramzm)m;al]buiaj&hwrmw k

rret hyI]neﬂzﬂguineM?yl] - 45 ‘met hoxyet hyI guanr
45 A Mdiih s hmf %ﬁ%’}ﬂ%‘ﬁ éf"rﬁﬁ?o ) a.faéf" 7.5 s°‘““°§r-c‘§fa§; (6 5

nethyl rﬁm §H§£ﬁ id 91f (195 éﬁ%°wasadded
I\l-cyan@scbhuc(nZofrwwmmyﬁ gaﬁrabamm l)dhmn m e @ad er (1.73 Q)
was hestireed for t 1 rﬁdfaedﬂsfgtrmrxsw Bm!du@ sionally to
rengve é%ﬁ ‘T ngpmﬂg% mmﬁ st Gkt 98T aphy

. (siTi ciog Nglc aﬁro N-[2-[[[5-( dlmethylammomet yl)-2-furanyl]- -
N- cyanme 1nh I792&1f5€1r an met hyll t-hi- o] ethyl]-N"-(2

r'fg tgﬁé : O;H 05(63051 H, -7. 20;

19 ‘1, mf éﬁ ]é 1) g(%'s i ca ,]31I3ar manner
wer e pneme Trom =52 i et hy am no - 2 furany

met hyI t hi 0] et hanani ne and the cor respondi ng N- -

yano- %metm ;lymcarbgml%zcz:doqmoi? 5aczd Ng&‘}t} estere ste r o
55 3@b) Powdered cyanamlde (4.2 g) was added to a stirred solutlon of sodium 2 ) in abso]ute

N- Cy anethidiol. [th{ar[ (Bnﬁnil arediliit)dnacm ma)a bdhylisetmof:ymaaﬂl] 7 rmyu»s];mtu 0] ethyl]-N"

(2- pr 20:70. [err]
d e dthe mlxture st rmght The

r eq,lf“- ,r nt g’ ll W1th er t ve g_i\l

anapN 2(methoxyes oAb ya:wn rysmﬁ \ebiid 12 tlzwl-N (1- 60

met hy/| stmyd4def rﬁ°d| ne AnaI ysr s Found C,.52.97; H, 7 70 N, 20.57. [err]

ymilarly cprepgredygas: | U I.-_[f N-[.2- [[[5-
Sk
e e ot ﬁ DS o o
netdsy | gembiyehiWuanidine - :
65 1A mixture of 2-{[[5-(dimethylamino)’ methyl-2-fura@l]@@gmygg@]ethanamme . 14 g)
17 A apgrN'- 2-methoxyethyl) carbamimidothioic - ac1d “methyl “ester -(1.73- g) was

nﬂ %( I.;team

5. [[[5 t%@fgr 6.5 Vacuum&l;vb ie fﬁ;ﬁsmﬁlz |t%ﬁremove (2 14 g) and
N, Sodi pieé. hl}ﬂcry&n:t—Ni -2l G dinrrath nidé) meimtaeyl mhﬂ]thmm vi2-f6¢ 3 hr. The

resi du “ﬁ%f’} H)gééi %% §/19t AT620% AbdPHest i s a
R t
Nre?IZS[ g% jofeehkany; amaﬂ@ {pordi %& Ef.ﬁ;ﬁndgilﬂggmﬂ N -

gl ebterr as -an anb - 50592; H 8. 23;

(0] C
N 19 -furany 1] TN~( 19 74%
i %mgmaeggﬂg Gt u,m@@;};;h%z B o
N[ 2-] ] i ;?ﬁlmblﬁhn@ﬁl&hﬁ%}dﬁm hfﬁﬂl]ytlfhidg g Ryl
di ré@t hye pidinp| 3.9 0;- 18, 331.57 Cis H,0 'o0 4H) -
6I 22t s“‘@% Cj_éz 7§ %07 (151_?31? 2.0-3 5 EI?H{ZH) m( H)
LO . Example’12 -

(a) N-[2-[[[5- (Dtmethylammo)methyl -2- furanyl]methyl]thw] ethyl] -N'-
65 methylguanidine - 65



Exanpl e 13 N Met hyl -1 - net hyl t hi 0-2-ni troet henam ne A sol ution of

nmet hyl am ne i n ethanol /et hyl enedi chloride (112.5 mM of 33% ethanolic 15
methylamne in 0.8 litres of ethylene dichloride; 0.9 4 nole) was added

over 5 hr at Jerr] to 15 a stirred soluti®on of

1, 1-bisnethylthio-2-nitro-ethene (99.0 g, 0.6 nole) in ethylene dichloride
(1.5 litres)._ The solution Wwas heated to boiling and 0.7 litres of solvent
were distiJled off. The cool ed solution was: washed with 2N hydrochloric

acid (0.25 IitrE%) then with brine“(0.25 i dsqgy- The solvent was removed:7
and the residt :

treating the ot S OlaUkyixfife ﬁI&ﬁﬂagﬁbﬁﬁ,ﬂﬂgﬁ}Qal’ea,sﬁlzlq%ﬁ‘;rﬁﬂf?gﬁ]g]ﬂ}ﬁ%}aﬁﬁmﬁlﬁé(2014%

formed yel | ow pri s4iidN,$%dfhe ath for 3 hr. The residue in

(Met hyl ani no) net hymetnarfouw t thkmh erymmetg;stbmi Trade- M rk ion
et henedi am ne h g§/5| mmo)methyl-z-furan ]-methyl]thio]ethyl}-N’-
AR J8 21 ngggz,g%quﬂg 0%: 5 873N,

nol e) and N-nethyl - limmaﬂ é]ltroet eneam ne 479) |n vva er (25 rﬂ)
was stirred at 25 )r]Nﬂ Q-(Bume btmman( % thyt IfN;' N''-
sol vent was re eé‘“ °P¥I;{y.€§ ls)al%ﬁgﬁévrq 7. F'b@g@rr E?r(f‘m 8 @3 o {0
distillate had Deern; 1|c hydrogen chl ori de (2M 275n1) o
was added to the rm@uel.ﬂnd the sol u‘tlon vvas stl rred over ni ght at room

t enperature. The p¥ ' ut1 nmogh ect}e; §£ c
recrystallised ‘gﬁ 5
(10.1 g) mp. i% d/ §dl§t1 }t 0—2 : egl 011(99 ylene
requires: C, 42.8; dléﬁ,lorﬁle Zl 5 N,tres'DG'I‘ﬁ&/sohEioa ik hedtéd {ocl) oﬂmg and 0 7. 11tres o solvent were

¥ L2 [([5- (et ) m@? o o TSP rd Gt o

ro-1, 35 1-etk

35 A mixture o 35 formed yello risms, m.p
2-[[[5- (et hyl am 2‘&[ ﬂnyfam yﬂe]hyh%ﬁhyh}]llrimtlg]lhhzhkrfaﬂ‘rMen(t@lg wgyo-dnd-

N- et hyl - 1- t hyl |sheneds h d -120. f 3 |
 ns-uncer e y%o‘ié" i 3(%,:‘ Sificisod waelosls |
Al

chr omat ogr aphy ( Si30°P €53/2 H¥E as adda¥e Rhd hetsﬂvelﬁ WdEremoved by dlstlllatlon at
N-[2-[[[5-(nethyl (Eg)lm $su12 umﬂ)275 ml of distillate had been collected. Ethanolic hydrogen

furanyl ] met hyl ]t hi : le}}%m pdded @Féesafiue ndth T iy
NN s i SEET S
manner were- prepaer6 S(N) 16]4[ 2.H,Ny O hiy‘ésemy Bam 162} metmw%z furanyl]

-rrethyl]thlo]ethyuzt 4th yl- 2- 45 nltro 1, 1-ethenedi am ne. Analysis

Found: C, 49.75; - -/)%5 -( eth}ﬁzml%ﬁimﬁW%gyl]réghﬁﬁﬁ(;]]et}{yﬂ Cwlnge%i 2 gt:i'tro-l

49.83; H 7. 4735N1 i

N Met hyl -2-nitro-N A[ u{{&%[{h{fgﬁbﬁmleomﬂ%fhkﬁmw nwmyl} jo etlﬂananune 0.99) and
furanyl ] methyl ]t h|181n@f11¥ ngIRiAG Waﬁr‘?ﬁb ’I@ ‘% eT H,
6.53; N, 13.83. | gsjes W BRI T ‘“%@g‘ap 1ca/
N- Met hyl - 2- ni the Nur 911';‘{. eﬂhyl r- hmyz t)lfi‘B-tlh)llelhe L injeo yer},gt
hyl]-1, 50 1l-et herfezinamtoretrlmai ﬁﬁg)C 53.36; H 7.51; N, 14. 23

[I\ﬂ r2] [ {[egm r2e[SD| reeg. Yl aann[ ?gt gl?;% %3}'1{ i3 kuranyl] -methylJthiofethyl}- N'-methyl-
1]t hi

[
met hy I 0] - e#ﬂ‘lyl % mnmdxaxﬁne NAsalysis Fpuzild— «, HeﬂEdHamzheN mqo CoOH,BL05.% 55
(f) L0 requlres C, 49.83; H, 7 47; 16;60%.

N-[2-[[[5-[3-[D @M@%ﬁ%ﬁéﬁﬁ%ﬁa ‘dﬂ‘d’oaﬂé‘t“s% "Hg geﬁhyl

-2- 55 nitro-1, 1 E{uﬁfe&
(6H): 7.1 s (389: mwm-z ﬁm@8: gz % PP%Hh):f@SF P"mléy]zét 2 ;g}s
-2- nitro-1, I1-et h%&féﬁ" 4.@«53,? af S P Wby o B dﬂzmﬂaz%

N-[ 2- [[[5 [ 4- [Dlmelr
N, 15.64. &0 CH. mtro-l 1-ethe1i ﬂ’eein
60 (h) N-[2-] [§$- @) N-[Z-[[ '%%; [Dlmethylammo] ropyl]-Z-furan methyl]—thlo ethyl]-N’-meth 1-2- 55

Et hyl net hy4 am no). } Ey (‘% Z;thi’y( s 65 $£6HR i7-15 R f’TscB“ 1,

1- et henedi ami ne. [ . zi m 1 -furhnyifinéih 1PN fméahyl -2-

(7H); 6.5 br ( 2H) ni a2 O[ i ; 53 91 anaBsxs%r'fgl}l;iilg‘(l m—%‘fﬂ %gy'gﬁ( :It'{-,l)yln

(i) 403 requu‘es

N2 5-[ [ 2- (di mﬁﬁy% Lg{gegggﬁgmtm%rmm%fwww Iriglefy Y h"f“"ﬁ'yétzhw

j-N - Igl;_rIIRtS%DCLj)S%t 3H)1I'{I76s(3H) ; 6.8-7.5 m (7H); 6.5 br (2H); 6.42 s (2H); 6.25 5 .
65 ¢ (1} N- [2-5[[65 [ 2-(dlmeihylammo)ethyl]ammo]methyl—2 furanyl]methyl]thlo]ethylj-N’

etate (0.5 litres), treating the hot solution w1th charcoal (10.0 g). The product 20 -



18 1 565 966 nethyl-2-nitro-1, 1l-ethenediam ne. NVR [err] ([err]) 7.79 s
(6H); 7-7.6 m(10H); 6.6 m(2H); 6.26 s (2H); 6.22 s (2); 3.85 m(2H); 3.37
s (1H); 2-3.2 br (1H); 0.8-0. br (1H (j)

NF[2-T5-TD met hyl am no) met hyT - 2-Turanyl met noxyJ etnyt [N -nmetfhyt-2-m tro- 1,
1- ethenediamne, mp. 110 112. 5 : ' :

anple 15 N-[2- L _,
[(.1 - (D et hyl am no) net hyl - 2-f ur anyl ] met hyI ] t hi o] et hyI ]- N met hyl @J nitro,
let henedr anm ne N-Methyl-1- (mitgrl9 I 0)-2-ni troet heneam ne (230 g) I N

>

10 2-[ ne t ne\.(z321 9)
was a G%thm-{ hfletﬁgl‘e %@ﬁyw&fégﬁpy 1@ g‘g %17]7 %&gﬁgﬂ%% i red for a
further( Nr2[ oe glethyl aNefdethyl-Z@Lm-lhrl- cooled to
. [err] thediamm,hl}llp-ﬂé%ﬂ@n 2 one (2 I|tres) added.  The water was.renoved by
azed tr 5st| | I'ati on. under- reduced pressure (260 torr) and t%e 15
][elstﬂ tg—ﬁ# ?ﬁﬂjmmefwlahﬁrﬁﬁh@:ﬂymﬁhnywtﬁﬂphiofe&}@m-) nﬁ&hyﬁﬁlm@hﬁ sol ut | on was
| er naﬁmmeoo

2[ [ 5 ﬂ?é(hhlﬂb% mp@rnezmrna (2308 jeater (49 1D gyes stirred and

et 9/|] cate 'Ej? . agd dibieled of f and
1o Mﬁﬁ [rﬂ*;;%%m%‘ra"%ﬁ%?ﬁ%’%&i‘&ﬁ?ﬁ%%ﬁfuﬁ%:s el o

- N- Met Myehted < -aﬂtelﬂnnfdkl 1% he,-cbplpd td 102 aypl/4-methylepentah )Z-rme s) added. The

ur‘&%ﬁ 1;3 el tbryj agge i ation_un t TT) f '
2- [1 [5 %@ﬁ %%?Eyﬂﬁl% 8,1,&;, Q[}ﬁt% neghr s oxal ate

sal t tﬂénedl inaqss gm'as'
N—rreth I-(1 nmet hyl t hio) - 2- nrtro ethenam ne (0 9 g) in water (9 m) was

i T Gmer s BB 5 TUS R, Y DY

acet at eAlrﬂuriuh\eofpr oﬁﬂme)maﬂsrsz-amhylj rroetBylBid athmammetbmmlete Evapor ati on
of thesalmz { ghpotgss gs_f%sbdbe?mh‘éﬁ &l’i ? Q)2 ‘??I-F‘%pr opyl acetate
€

R e

2. Bla
N- [ 2- { gavba fedldtérwhielnw ystatl frdtn fopr . 9- t hyl T
a [strrgaﬁl ;ég?%y?\gaﬁr rr?ép’f‘o%ﬁ]mﬁ %FWF ;‘Sg“ *‘2 g\)e |% Hres 1o
% d 8 I'c acrd at [err] was added dropwr se a sghution of

'5 net mo) met hyl - 2-furan- 35 methanol (2 0 g) inwater (3 'nm). After

e

24 hr, N_%rz 5(%1@)@2@!#% M%Efmefj‘ 3’3‘85 sodi ur’n carbonate were
‘added. Aifen Rf\é} “ "0 dryness and
tthOI i:“ ,lé;il%tgc cid at (° was z%;,d 2&%{ 'sol h nhytﬁoﬁ83ﬁmnl o

fén éa&bm&nmre adaetde 'm\asu PIH{DO r\atsefdteted che tms eva ogatquetoan oi |

s n regjdu matg (silicpn
'.?' S”H ,éﬁi‘ bt T %%g‘ryarss y%;én@t%%ﬁ?agéﬁg %‘%y N
.$Wyl g:d?di I d|28ne a Stl rred ilm&EJt I OE e ani concent rat ed
Py dh oCRh G- %g_e 725 bty e A ) lgrrﬁfﬁts’a(l 1o ﬂrﬁ’ﬁﬁét hanol 0. 98

45 g) & 1%@"@ Aidtibl of - GhiloN- éfrﬁé%ap%ehm) N %&ﬂm(ﬁﬁége t he

sol4gt i évixcmateawarbaﬂmmldmn iylzoniso)eidtanmethanob (At 45 and t he
r esul ta)rrtrowmeld!hnesd(ha@ﬁ chftex3 lhhh, a8 rqpy) temperp ﬁ?t"eth % di he sol vent

gave aWc‘eachegf;rarﬁg.zg‘m 1{:;?“ f 1r‘qﬂuct i dent i cal
with gi lTEnt d of Example 10

SOsExarrpIe 1 N—[2 [I[5- (Amnorrethyl) 2- furanylrrethyl] thro]etﬁ?l] N'

- cyano£ ” ,

2. (5- gg dﬂtﬁgﬁrﬁ‘ %&g’%ﬁ gt LG o o

2- (5- Kliso m]:lEie41$3(QH§idibﬂe mo%lﬁu)mssmme 10 g) was
- di $sol me'dhoﬁﬂ chlomide I615cm9Iw1thHh® mddfé gkﬂlenhert - vihe [solutien ‘845()?" g t°| 2heat . The

@yyn n aporated with cyc] ohexanebenzene .
sol utl was m&%‘%ﬁpﬁk er, Qﬁe suspens1on filtered, washed with ether and dned to give .
" 2~(5-chloromethyl- 2-furanylmethyl) 1H-isoindole-1, 3(2H)-dione (10.1 'g) m.p. 119-122°
(dec.). Anays1; Found: C, 61.32; H, 3.71; N, 5. 00. C14H10C1NO4 re:qurres 60 99; H, & -

60 3.66; N, 5.08%. .
N Cyano -N-[2-{{5-[(1, 3-dzoxo—2H rsomdol-z yl) methyl] 2 furanylmethyl]thm]ethyl] -N'-. L
methylguanidine

To a stirred solution of N*/ éyano-N-(Z-mercaptoethyl) N'-methylguanidine (1.0 g) and
. sodium hydride (0.152 g) in dry dimethylformamide (4 ml) at room temperature was added
65 slowly a solution of 2-(5-chloromethyl-2-furanylmethyl)-1H-isoindole-1, 3(2H)-dione (1.74 65



dryness and the solid residue re-evaporated with cycl ohexanebenzene (1;1).
The residue was suspended in ether, the suspension filtered, washed with
ether and dried to give 2-(5-chl or onet hyl - 2- f uranyl net hyl ) - 1Hi soi ndol e- 1,

3(2H) -dione (10.T g) mp.T 19-[err] (dec.). Anaysis Found: C, 61.32; H,
3.71; N, 5.00. [err] requires: C, 60,99; H 60 3.66; N, 5.08%

60 N' Cyano N[2-[.[5-f(l,3-dioxo-2Hisoindol -2-yl) Ny :
met hyl ] - ranylnethyl]thlo]ethyII-N-. rrethylguamdlne Toastlrred J
sol ution o N"igyano- N-(2 rrercapt oet hyI) N - g yI guam di.ne (1 0 g) and

u 206

sodi um hydr i de—8 2

W d 6 | ol e s
TR0 o are o S s B AT

“The sohd residue was filtered and crystallised &hdnobtp gme thkr title. oompound' .
dlrrethylforrramdeﬁy p]ﬂptlé? stlrrlngf & ,nthe ,sol i on -was 5
evaporated to swn b Gl LT e 'ﬁﬁ‘% pgé’llfitg :
(25 m)-wat er (20 ,) 1 Sleth iR~ fhly (4@;5\@5“ (©06gin
crystal | i sed fromnf¥eiahél YOwsi hbﬁteﬁhﬁdé:rlrbﬂl& foo eﬁSI a porged 82
S dryness the res1due dissolved in water (15 ml) at 0° and neutrahsed w1th 5 hydrochlonc

N 2-[ [ 5- ( Ani noMbt ”S{" Jﬁ%ﬁi%@ﬂ{fﬁggfﬁ?’@i&ﬁmdﬁ@ oA NP ulRS CHbaS o

ne 5 A suspensi Oﬁnd) thanol. Evaporated of the extract gave a semi-solid
(1, 3-di oxo- 2H i sOiwhith IwaQ ouQsodmm sulphate and extracted with ethyl acetate to give

furanyl et hyI]th| el g meig']ﬁ?"ﬁ ;’giﬁ’ed qu) at g
(0.6 g) in nethu o ﬁo- TR Ve, N 25,93.
suspensi on was evajgg{ esngsm oeb $solved in water ( _
m) at [err] and neutr al i se W|th SN hydrochl oric. .10 acid.  The suspenS| on

H .
Svaporatod o ﬁfyﬁgﬁ'ﬁ;ﬁ" G e LR T S R gt

and the solid nas&-mn&ma@u@d mﬁohdm hanol . Evaporat ed of the extract ave a

sem -solid which: \AAsnmmmeof stedming Oblspsd%ﬂdr?’éra) ‘}%%g ‘%;J

wi th ethyl ace t 1f % ég 20$1r0 X ﬁ(lqéaz g,%:t alrllgss then:emga: 25

chronat ogr aphe g Eilted“ci3 talh fr aiol ab gve

t he rel evant el uatzantymﬁﬁ eamazbl ns (ml ZSd’Lnasté Fwddbﬂm%;tfi rigil3pN, _

the 15 title corrﬂ@dth(H_kN pRgwiTe 2{32[8 rH %'s’f? 3117@ Found: C, 49.57; H,

6.66; N 25; 93 (Hd ’solaﬁorg&%&e éﬁﬂé@%%%
e in

M[z[[[S(Drr%?mehﬁmn%m%° it ; iy g

‘Ferature for 65 hr. The solid which separated was
met hyl ] t hi o] et hyl ]fﬂNeans { with ¢th4nobandl, dn:b tQﬂveeN-I@memmwﬁhﬁl)-N -methyl-2-nitro-1,

2-Ni tromet hyl ene | tifrether 40(?) 1536

g), potaassi umy; y(g_ °‘{“§ giﬁ ﬁ:gg?@ |§(%rcfe%9$%‘u}}iﬁ -ril ?%g-t?hﬁfazrl?eN’

(16.52 g) in wat ern-{BQ/5¢Dimadhslaminbpiciyl-2-Franyll )mmytia:ﬂethﬂpw-whﬂmdew -1,eft ux

for 1 hr. The suspdes umumvas eva orat ed to dr n§:ss the I
th

SuspendEd In wat er. Nf l c&g‘(?n was gle asd%ma‘gy-}fﬁ@ﬁﬁaﬁzfolto

give 2- mtrorre%nyl He Dtg,ﬁh 7&5,@ Yetith Swated wﬁhg Qo

32.91; H 4.13; N, exaer ssifif lchirboriabe) wasraﬂsed 48d tﬂQsoﬂa pxtH,cted with ethy] acdt9te (70/ml
N ( 2- Mer capt oet hyl sofyent Otpéﬁsﬂ tatqdcﬁné(theire d?hﬁ gpargtive layex chromatogia,
of 2-nitronethyle yttﬁ,ggg it &orpeougs (100 me)s3, af“é’ met hyl ani ne 33% i n

30 et hanol (40 )E% lekgpt at roomtenperature for 65 hr The solid whichs
separated was fi | tN{2(5- (Mmthkﬂamnn’o)m&!hﬁi-affetannlﬂvdetdxl]t@d]eﬂalldv vraethyl-2-nitro-1, " 1-

17 s P G

[err] requires’p Citée1,5Béthéned @3m7ci)ﬁﬁentrated hydrochlonc acid (1 ml) and. glac:al 50
35 N[2-[[[5-(Di rrmctty:laadr(my) mﬁ% e mixture left to stand at room temperature for
wi E 3;
a t te

ith potassium carbonate
met hyl ] t hi o] et hyl ]5 vt Eﬁ%% wilfl d by pre aratlvela er
N- ( 2- Mer capt oet hyIZ’f,',.(,iﬁt‘ft;%e %‘l Anpié N %&r{la’ie 255 a e
concent rat ed hgsirochl or| c aC| d (2 m ) Was added dropw se to

55
Core] o 7 oy e 'f[;p{?z&&%%?ﬁe@?r%% (RS ey SRl LRS- 2
pot assi um car bonat, -ROQG )5 3dligheinNEmH0) |;det@x-1z4fmﬁye]d midHyll- ekiblpthylfaoeioping- )
(50 m). The s&bvehthisiasciévapbyiased and the re rif 1ne reggéeg v
layer chr omat ogr a-a ?(#\}tﬁlon of cyanmmlglo-cayrt)amoggws 1\!1[5%“@1 _

- stirred overnight. The crystalline solid which formed was filtered, washe with ether and
- dried to give N-cyano-N'-[2- -[[[5-(dimethylamino) methyl-2-furanyl] methyl]thlo]ethyl]
65 carbamimidothioic “acid, methyl. ester (1.14 g) m.p. 78-79°. _



Exanpl e 21 45
N-[2[[[5- (D met hyl am no) net hyl - 2- furanyl ] met hyl ]t hi ol et hyl ] - N - met hyl - 2-ni t
ro-1, 1- ethenediam ne N, N-D net hyl - 2-furannet hanam ne (125 ng) was

di ssol ved in glacial acetic acid (1 mi) and paraf or nal dehyde (30 ng) added.
Assolution of N-(2-nercaptoethyl)-N -nmethyl-2- 50 -nitro-1, 1-ethenediamn ne
4 ng) in concentrated hydrochloric acid (1 m) and gk aC|aI 50 acetic

d (1 mM) was added dropwi se and the mixture |eft to stand at’ roQm
rmeraturefor 5 days. The squg was diluted with water (3gb-m),
satL =Ya BRVY 001288 carbodal®d M4 o ~Ya Q et-ate. The

combi ned extr c #yyggé‘%ﬂéeg@%@géﬁr at Ithyy]e;hlati%?m,ograpﬁy to give
t he t| g 0
55 Exa L‘ % é@ﬁ% adH-N ﬁuﬁs{galﬁmﬁ@:ammtwmﬂ»nm shﬂ»aemuanyl | rret hy! ] -
- thio] eéamahimmbtmmm eataiu 166 ) id\pthanolis metipy I%jgga -
met Ay stizef gt eoom ng@hseﬁtﬁ 4 geq?ata;l lwpffylg%ﬁ‘qg?mgg i d et hyl

est-er residue cryst lsed om

2- [[[Swfﬁoun1Wﬂam no) met hyI 2- furanyl]rret hyI]th| o] ethanam ne (1 07. g) was

added" ‘Emangles2d uti on_of N:cyanoi m do-carbanodithiojc.a L e ester
(0.193 CXMOeIYhQ-[[[M@”EQ"W‘F’éWOWéﬁ"H 6ﬁ¥’“"ﬂ’heméﬁh9i 'gquftﬁgu égvvm ch

| f d t thyl-2-
N?(r:ggnﬁﬂ ;:I. {ro? ﬁgqmgmn\é%mﬁgﬁgigﬁ%wmaéﬂyyﬁ nrimmdéfantfyblll%l 0] et hyl]- 65

carllganhlnatd I th \;hfsc 1] th 1]t 10 e %
: me -2-furanyl] me
65 %%ﬁ Bgﬁlgf é y Founﬁ C 56. 99 8 2 N 17 19H33NSOS H20

N- Cyan rreth -2-furanyl
rrethyl | o] ét hyl] - N rre y guanldlne Asolutlon of

Haampl 5- th |
ﬂﬁﬁﬂﬁdﬁﬁ?’%@y ‘H")"%:Fg'!" E%/? "'é@' X‘( qg'f%#@?lnﬁr{le f?n ,%J;} ?r%'? hzg%/a]m ne 33%
(10 m § m§éﬂl, Jﬁﬂo)ﬁfetﬂyﬂ@-fﬂr {fRethsl]thiopethaamdnel (4. ZShq;{ sanldul flon was
evapor Bisg ﬂtyuhf} -memsthanac{m wmlr%x@i in eestagixle € Yeebm et hyl

g @;}%@,‘;ﬁ% R e e
‘t 1
-furan |o et ]-N""-. 10 heptylguanldlneAmxture of

&es hyl -2 -
~ hel ptyI am ne 1 15 g) and N—N cyano 2-[[[ 5- (di met hyl.ami'no) net hyl -

f hy ) 3.4 g
Of{ﬁnygﬁmﬁf LB 00 S e e 4 on e

(silicafl yld‘min@mﬂl M—fuyamk]rneﬂhyl tlg{u]HtEanamme (2.14 g) and 1,1-bis .
- di met hyin '&%{ ;0;3&; it NI Di NE HY- 15
EE [l 5“3%1 Gil. #553. [err]
ir ﬁmm an;th G&g’e& W‘ﬁ%ﬁ e;‘,%'l[’] ];I_m |
N- 2- [ [(-methl n
N [mi[é %J@, %23 262%1 R e s
2- [ 4ol - : ﬂfﬁyﬁ #ibj b 4.25 d
1, [14[0[ bi ( ﬁﬁ@) 1@%&%@%%2‘%@?* %ﬁm%ﬂ:e ]r Ce)%ﬁhﬁie?n?ﬁl gﬁ(:'? oni't rlgl) ean

(50 md%)r 14 hr Sol vent was renoved and the resi due dissolved in 36%
met han RS a2 buBfl)-We iR AngiEd-hiweed1f or 8 hr.
Solgentegle Zéf,; Z‘érrgve”(ﬁgh%%gl ,HJg @ggéu}g ‘l”%lijrré‘?}ﬁgnol tr)faat ed .wi't h485 char coal .
F| I trati o[- (mdethympmo)ammyl-Mran umamrsm(ﬂ endt hbblﬁ |(@l°é1eé%g€§unds as’

npl ellt!L@ ln ER léml e refl A rmﬁg M no)

n
mat hyI ufé og%lﬁlur; eth?a ve N- {15-[5-(dimethyl- . -
Xﬁ{ll 'ZCI’uiah E\ut H2-Aiffos1e 1—ethened1amme (310 mg). Analysis -50

&

2 [[[5 JS&an& H91752C1f4ﬁr4blnf9i YoHe® figauiresi Co f3- &4 bttt Ne (2. 14 g) and
1,1- b| |t?l nltroethene (1.65 Q) .were refluxed in acetonitrile
for 8 hr mg |4 S R A Gu ARy i SARNPNI-C metHyli inftro-Df . 1- el
2-nsgt h (b j ﬁ &l 19111?6{ﬁadg saddg, sussf, N?w %EJSHXGN@ Y:H,0 requires:' 55~ -

C, 5643 H, 846 N 17.55%. ,
' (c) N- -[3- [[5 (Dlmethylam1no)methyl-Z-furanyl]thlo]lpr yl(]:N -meth 1-2-mtro 1 1-_ _
ethenediamine. Analys1s Found: C, 49 36 H, 7.19; N, 17.4 13H22N4 3S reqmres C,
.- -49.66; H, 7.05; 17.84%. N o
‘60 (d) N- [3- [5 XDlmethylammo)meth 1-2- furanyl] propyl]-N -methyl-2- -nitro-1, 1- .60
ethenediamine. nalys1s Found. C; 55.09; H, 7 84; C13H22N403 requlres :C, 55. 31 H,
7.72%. -
€) N-[2{[[5-(Dieth lamino)meth 12-furanyl] methyl]thlo] -eth l]-N'-methyl—Z—mtro-l
o -e(tlzened{anggle( Analys1s Fox?nd g '51.38; 7 44 N 15. 6g' ClsH25N4O3S %Hzo _
‘65 requires: C, 51.26; H, 774 N, 15. 94%. 65



35 for a further 8 hr, renoval of solvents gave an oil. This was purified
by columm 35 chromatography to give NN[2-[[]
5- (di net hyl am no) et hyl - 2-f ur anyl ] nethyl]th| o]ethyl] N -

(2-met hoxyet hyl') - 2-nitro-1, I-€thenedi am ne (1.0 gy. NVR{err— 7
(6H); 7-7.5 m (2H); 627|n(11H) 6235(2H) 3.81 s (2H); 3. s (1H).
Simlarly prepared was: 40 * (b) - N[2-[]

5- (D met hyl_am no) net hyl - 2-furanyl ] nethyl]thio]- ethyl]-2-nitro-1,1- 40

<1
42

et henedi am ne, @p. 100- 101. Exanpl e 26 (a) '‘N-[4-[5-_.(Di net hyl am no) 21
met hyl - 2-furah§d_L.b.u.t.§d_.]‘_N_. et hyl - 2-nitrod1365966 45 of henedl ami ne '
45 4-[5- (D nethyl am hyI 2efurany %{ljltangam ﬂil‘; and 1, 1-bis

(t hi onet hyl )-2- " ni E{J}l 'hgmggz\, ég& ‘;‘g'pﬁ
for 22 hr. Sol ventf.'é gesr ey, l§ I 537 S ARG | ﬁ‘g af ne
refluxed for 2 hr. lvents mere reaned and the re5|due purlfled by . colunn
chr omat ography §S|EJF. ) Q SL9.9iv 5

ani no) net hyl - furarﬁ | e 'Eg}:gg ”‘?‘ i ﬁ"ryg é“m %EM ‘ﬁ’gﬂlﬁ
ng). Analysis 50 Fguidfmidbearta hioiCl at room
requires: C, 55, 26;embl¢ra&re?ibx 3I1dr A@olutibmdfsmzm tlfyll fhanal Gvas\eher addeB and the

N-[ 5-[ 5- ( Di net HY1 amix dgmﬂw: Ncmoved fluced iy sngd thg 10
55 et henedi am nepro Ep')’ 75(6 1 "gi ‘1 SP
requires: 55 C, 56ud ) § g _
I\I-[3[[5(D|rrethyla|'in|a n&-mre ateld:o ]-N - methl-2 nitro-

1- et henedi ani Ae. 5-(dim ethyl'% P -mé¢thyl amdme 15
requires: C; 49.66 % (%;U ‘7‘@1‘%7 ( i‘?rH)N; Wé{% f7 (%’6489’
?n no? met hyI

N-[3-[5-(Dinethyla furanyl] propyl] ‘N -met hyl - 2-ni tro-1, 1- 60

et henedi am ne. _Ana 84; CI13H22N403 reqw res: o
55.31: H, 7.728" ( IG’ Eﬂﬁwémt’rréﬁmwweﬂ‘yﬂmﬁﬁwy -me"’“"esut 2
met hyl ] t hi o] - et hy| § ﬁ%’tnﬁe on 'émmlarb;mfat E@@eqinemymeesteé\n@byg) SanBORES

, 51.38; HS5 7.44; {iméhylohi no) my 2-fupanyl]BéthylJtki6-ethan eré stirfied JN,ethanol

15. 94% , at room tem erature for 3 hr 3 % Ethagplic metlgr_l_amme (30 ml) was added and the

1 565 966 25  whole heate under reflux for 16 hr. T t was punﬁed column chromato]graph

N-[3- [ [ [ 5- (Di met hy§B s me s S ..s% Y by, BB &L STH TS 2-
eqlﬁ‘x;es 49

nitro-1, 1-et: henedlmsrns\ids Q@ §£0,S,.Yobly IH, 7?002(1?{, 15L69%5 59. [err]
1 0,
requires: C 4%086 g{l aw-ﬁga;gn§§?16l}o/g N’Efgl rEP[S- meethylammo(imethyl -2- 30 -

5 (a) o N’ -methylguanidine i
N-Cyano-n' -[4-[5- (?ﬁ%ﬁ%‘ﬁﬁé gyégﬁwgw nalysﬁ\f-llﬁsz;%ets%s Shran

guant di he
4[5(D|methylamno methl-2furany| but anam ne (04g) and N-

etuineiiibegiab ggdgﬁf?# Oyt S5 R ety 2 Ry el Wi Rl - 35

et hanol was then ad hmaﬁlotdﬂeeriaﬁratdmmsyrlﬁdheﬂty!f&mmﬁkersmﬁn)bvwedﬂardra wise. to

Sol vent was rermve olm:ggpflﬁ sll!r lema'iln!hl b@m@ i%y -
col um chromat E@gﬂ Eﬁ% )‘gﬁf ‘42 40
yellow oil. [95 ta gani la rs e at ?@5&1 '

4.0 m (2H); 2 8- 3. dil nwl(l y1eltic|d ecryss:taﬂmarN-nmneN’ é—fmaeyjknadyl]t!;ﬁa]ethyll ‘-

N Qrano-N - 5 E,im(ﬂp i %‘P!.‘.é?ﬁw’sr%ﬂ“ e Tl

7.10 d (3H); 6. tate%na-a ue3u§Tb tﬁct?&erﬁ@ombm éd)
N-[2-[[[5-(Di met hydlmané)emsvp d-tQ raaw;l h@tdﬂ%ke]at.lzlﬂnb?mbpd?ﬁg adid in isopropanol

- met hanesul - 20 ph&ﬁ‘f?/lthel\Pebi"Fé"c Al e compound (2 g) m.p. 9 |
Met hanesul phonggi A id §y ocar bam c aC| d ‘dimethyl ester (1.9 g) and 50

2-[[[5- (dinmethyl-aNi/2 ﬂzyl&)nﬁzu)rnazmyl:} fmtrdyyhz}th)ﬂ]ﬂﬁe]eﬂzymwamthﬂth(oﬁreih4 (2‘
m

were stirred in etiﬁg@“gg% rwa! ??‘t?dqu?l ?’Fﬁ? t(1))31met ylammo) methyluZ-

met hyl ami ne ( 2_0_ m (4 28 g) was added slowly and when addition was complete '
55  the mixture heated at 100° for 2 hr. After cooling to below 40° ethyl chloroformate (1.94 ml) 55 '
T _ was added and stirring continued for a further 30 mins. The lower thick yellow oil was -
' extracted with chloroform, dried and evaporated to give N,N-dimethyl-5- [[[12-
(1soth10cyanato)ethyl]thlo]methyl]furanmethanannne as an oil RF 0.43 (sﬂlca/methano
_ The crude isothiocyanate (0.46 g) was dissolved in 33% ethanolic methylamine (25 ml),
60  left to stand overnight and N-[2-[[f5 (dimethylamino) methyl-2-furanyljmethyl]thiojethyl}-
N’-methylthiourea isolated as a fpale oil (0.16 g) identical to material prepared from
2-f[[5-(di methylamlno)methyl-Z- uranyl]methyl]thlo]ethanamme and methyl 1soth10-.
cyanate. _



25 whol e heated under reflux for 16 hr. The product was purified by
col um chromat ograph 25 (silica/nethanol) to give
N-[2-[[[5-(di net hyl am no) nethyl -2-furanyl]methyl]thio]ethyl]-

- _ ) . ana.
3.54; H, 7.05; N, 15.48. [err] requires: C, 43.70; H, 7 00; N, 15.69%

S‘h ilarly prepared was: 30 (b) N enzenesul honyl-N--[2- [[[5- '

%>'dl met hyl ami no) met hyl -2- 30 furanyl ] nethyl]thio]ethyl ] N

y hyl guani di ne. Analysis Found: C, 50.30; H, 6.25; N 12.93. 22[ er r\[/
redliires: C 50.47. H. 6.54; N, 56B98%8% Exanple 29. 35 N

Cyano- N - [2 [[[S— (di net hyl am no) net hyl - 2- furanyl] met hyl J-t hi oJe,t«hyI ]-N" -

_35ne dlneAsolut ion of silver.: n|trateg,8 ?')y
 di et @ell(%cﬁdmefhxla'gt'adﬂé&y&?a‘ﬁw"gé!%e&y g’é‘i’fﬁ YHa
N- cya c f . ioféthvil-
tnggt e tl@?ﬁ}m&r ﬁ Qggl!;a(%gfﬁ;]%ﬂngnﬂfeﬁﬁétﬂyl 2T ;(Lmtggt%? :dqplhllgﬂa?a)s ne (7 8 9) in

met harfiterefl 36d) )trat#vamram Treatment of th ggcgnh ah@i tﬁﬁ‘ea dfi|tered and
“the fiiltisoptoganol gpvs: the dille cPH‘B°‘F‘E‘s‘?SdE?e Falg @ en et hy].
acet atg,anf gpater. The or gani c Iayers were dried and evapor ated to give an
oi 10 W-gh 1y5- ﬂbiﬂﬁﬂz IkWrEd)aMethyEZ furanyl]methyl]thzo]ethyl]-N’-methyl-Z-mtro—I I- 100 -

N-cyarvdtetwdl hlo th l'quanj dine (3.9 Q)
mp. 7 N%e it ﬁ%‘g 0 ‘g? ﬁﬁﬂ%‘i %ﬁ%ﬁﬁmﬁ li ydrochl ori de
(3.1 ge),l" SR Eisu ﬁu newmaﬂed(zo m) was
hetst ed;loml {oethé oluitnm wme drociloader agstaliised mdswakfﬁl en et hyl
acet atmumfgagdﬁg@bmﬁéﬂfl etUr n(5@"@ W ‘6%"’{; g ?’Q‘g‘%?s dri ed and
evapordied gt o Pragict, (50 eflraéeﬁ" nt W th sebacic acid in
|soprog@p,91e pave the sebaci c aC| d salt of the t|tIe corrpound (2 g) m p.
932094 PhiabnackutiadlpCanGitions

N—[2 (@) [ BRHER P M no) met hy! - 2- f5°rra19139?‘1 ‘abeﬁ’ II'thi'oI' et hyl] N' - et hyl t hi o
urea Cq&ds)@ringuwphl de (1.52 g) was 508ced with stlrrlng to a. c&ol ed

soRut i-on . of: sodi um hydr oxi de (0 8 9) er (1.7 'm)

2- [[[SA?W?Ef Ilﬁﬂ"é‘?nl%%}’ met hyl - 2- furarﬁ%\l@%t hyl ] thi o] et hanam ne (4.28 g)
vas - adglefxSireY¥k¥redadten addi t| on wa@ gonpl ete 55 the mixture heated at
100, f.or Mark)r1500\Stageh*cool i ng to bel ow [err] ethyl chior oformate,(1.94 m) 55
wad0 added : .and stirri continued for 2 further 30 nins.:The | oWer thick

yel |l owMagnesiyg St ’é’)?*l??n?ed Wi th chloroforfy dried and evaporat ed to give

N, N-di met hyl -5-[[[2- (i sothi ocyanato)ethyl]thi o] met hyl ] f ur anmet hanami ne as
an :0i |- . Bhe @rud B s¢ivad throagheedSH amasicye apd ¢hep thedeuripg %&%ﬁ imately “E:E?‘Mg g) was

di %%ol‘t‘éd’[?‘ﬁel?s%céﬁlﬂf&ffﬁ‘ll Petwern 8.3 mapyfiafetqrpan smé‘d P& MIBMEY aRd over ni ght

and N ReELl 0o (Sle R QWHpRALIBO bt mlsbnéa ByuA &) Srdieyenry ot mdhh&t)hyll 60
N met hiy u%‘_l'o tpirgpton, Kenait ed as a pale oil: (0 16 Q) |dent|cal to materi al

f. 2- hyl. hy] | hyl Jth h i
0SB, Wt bS] o0 T 1) g echapag

o066 - % MWExanpl e 31N Q/anoN [2-[[[5-
(di netAnqﬂvamngjamet hyl - 2- fur anyl ] met hyiPP- t hi o] et hyl ]-N - et hyI guani di ne A

|:pit d th I :
_ SO 1‘9 ‘?EPF%E?F]‘J"%E%%)(/I; |o]ye?hmylnoi? 0 5 net hyIth| ourea (1.3 g) was

heat ed)latte hdrbdhloriol dcid BRac cyanam depI(lJS(B g) The sol uti on was 5 filtered
gsolution of

andtheflltrate evaporate e
g G gﬁi@ﬂ% éﬁ Het gemﬁ""a Bl baa e chacat c
b t10913 ne z&Q 35 ubk. [ is[ daflee Dhtoe2t :hygmn no) -

rret hyl antboﬁma l]meadhyhﬂctdacloq a1¢d ungdertanyatmaaplrere: @fouttogin Th_qo .
et heneapgpien arehseriligech Inoan a@oclave at 1 1° for thirty mmutes : .
[ {/5 .00 )BkAYIs0 2adsur anyl ] net hyl ] thi o} ethyl] s
5; (% IC-)éa-psmarl{‘};@1ﬁ - et henedi an% nfar (16000ytabBts16 nol e) was di ssol ved'in

|ndustr|al net hyl at ed spirit [err] o ?0 éZOO n ) cont ai ni ng 0.16 of. an*

equi vehefye. ‘Qﬂ‘e"r‘Fy“élr ogen chloride. Eth KBetate (200 . m’) was added 15

sl @\A Yoitfa @%lsgegédjtﬂagg “The hydr ochl ori de crystal lised and wasefiltered
ﬂg; “a 15 mixtureof mdu&ﬂﬁkal methyl ated splrlt 74 o. p (50

m ) angnlg{%po%L laaé?oge[ aljtse (50 i) and Wa§060 kg

65 Magnesium Stearate BP | _ 40 g “ 65



dried at [err]. The product (50 g) was obtained as an off-white solid mp.
133-134. Exanple 33 20 Phar maceuti cal Conpositions

20 (a) 'Oral Tablets 50 ng for 10,000 tablets Active

i ngredi ent 50009 25— . - -

25 Anhydrous | actose U S. P. - 2.17 Kg Sta-Rx (Registered

Tr ade . . 300 g Mark) 1500 Starch* 30 _ @
30 Magnesium 'Stearate B.P. 30 g The drug is seived through

a 250 [er h/msiéﬁle and then the four powderss@rggi Nntimately mxed 35 in a 3

bl ender and co - WEETT 87511 Eter—pumCiES T taptetti g

machi ne. 35 % A f g, veqhgb&ﬁ&{tmﬁwuﬁaﬁd@é Snc ot R theS Oilai 18R 2k infimbtely

Staley Mg. Co. (n&edaithéd tht indure (Sivisiaiedby miking with 410% sglitjon of the cemafiraler of

| ntravenous admi nthetGutina BIR ind6dustrigl Mathglateyl Spirit OP 74. The moistened mays i gxgnglated
' i di -through a 1.2 mm aperture sieve and dried gf 58°Cjna fl bed dryer, anu €

Active |_ngr_ed| %nt ep passed through a 0.85 mm aperturesicve, bfe d the mag ek %ﬁiﬂ dBPs

to . 10&11“)ressed to a hardness of at least 10 kg (Schleunigef'testér) ont'a @bleiidg Machirewith -

acid BP to . 12.5 njuddbanitet pAnebes.i ve ingredient is dissolved Wth m xing

in the Witer for PhQemetBhis a stadaiofmicrdfine hydregesaed eastovgilsupplied by SIRONFrodugts

5.0. The sol utj onLijmited LoRdon- it h nitrogen and is then clarified by 50 -39 .

filtration thrgugt'a)'ad;ﬁn@} ne filter of pore sizgwl 35 [err]m It is packed -

into 2 nl glass anpoules. (2.2 m in each) and each anpoul e seal ed under an

at rospher e of ni t Agtxeningredientanpoul es-are steri-l 2®ed in an autocl ave at .

o e i e o0 T8 1 151 o
erts AC : S '

55 for 10,000 Tab 've' i ngredien o 1. 50 kg 60
Cut na ( Regi st er edSdrbagieSolution BPC 60 viv _ o S
60 Mark) HR** g}fo kg Anhydrous lactose U S . P. - 2. 060 kg
65 Magnesi um.gt earsd® Bp-- ~ . @Iy o o o 20
65 1 565 9 Distilled water to 188 The active ingredient,

Anhydrous | actose and npst of the émti nl?%vlv-I&Rtegr,e |nt‘%mgﬁ’%§!ﬁéﬁ€l§, .a{ii(:jﬁéghnecn-
the mxture is noj's  1§GASSE 't _ e terOf
Lhe oo i M A o R SR s S bel Uil
granul at ed t'hr ouggelrlote. &ltéFpadpert ure sieve an ried at [err] in a '
fluidised bed dryer. The granules are 5 then p?sslg.cbg{ﬂhroggh a 0.85 mm
aperture sieve, bf@n&ual Gimsves A™agnesi um st ear®t B BAEPB"conpressed to a |
hardness of atsg eagtivelfhgltBichtSChl euni ger tester) s @ tabletting machine® 30,
with 12.5 nm-di aneter: punches.. ** Cutina HRis a_grade of mcrofine. -
hydr ogenat ed cast 8fa-Rs 1508tippl i ed by SI PON Produd{® &imited, London. .10

10 (d) Oral SYyrupsaerecum. Stearafe. RP T %WV RAckhve ingredient -

2.0 15 Dilute j;yd%?éﬁsgﬂﬁs:tegétledBPBP, ‘as required Mg o R~
15 Sorbitol Sol uti crheBRG is sieved through a 250 um Beshysieye ghdyisghen blended with the other-

as required 20 .Di PPV iere Thgpower is filled intp No. 3 sjzg, hard gelatin camblesl-ﬂréadpwlei fg]mg

di ssol ved in sone gl Giigel@t er Wi th stirring by sadgiwgner adual Iy - |
hydrochloric. -gcid’unti! the pH has fallen to 5.0. The Sorbitol Sol ution, 40
flavour and the réstiveoingtedientvat er 25 are added anti®the pH re-adjusted to

5.0. The syrup isyglardfy gda.@y g6 ! tration through fyitable 25 : o

45 ‘The drug is .sie'ved through a 150 um aperture sieve and is then 'uni_formly blended with 45
the White Soft Paraffin in a high shear mixer. - : :

(g) Cream B " % by weight
D Acti;/e.ingr'e‘,dient N 2.0 : 50 .-
. Cetomacrogol Emulsifying Ointment BP 30.0
_ Chlorocresol - - 01
" 55 Distilled water o 100 - s
) . The drug is passed through a 159 um aperture sieve and is then blended intimately with

the Cetomacrogol Emulsifying Ointment at 65°C. The chlorocresol is dissolved in the water
‘at 65°C and this solution is then mixed with the oily drug mixture and the resulting emulsion _
60 is stirred continuously during cooling to give a cream. . . ' 60 -
The active ingredient is a compound according to the invention. Particular examples are
the compounds of Example 10 and Example 15. Other compounds according to the
invention may also be used. ~ o .
 The compounds of the formula (I) have been found to be inhibitors of gastric acid
65 secretion induced by histamine. This has been shown in rats using a modification of the 65



cellulose filter pads. (e) Oal Capsules 50 ng for 10,000

capsul es 36 Active ingredient 500 g
30 Sta-Rx 1500% 1700 9 l\/agnesr um St ear ate BP
20 mg 35 .

The drug is sreved through a 250 [err]mrresh si eve and I's then bl ended
h the other powders. The power is filled“into No.” 3 size hard gelatrn
sules on a suitable filling machine. (f) O ntment

. 'ob%werght 40 Actrverngredrets.. 20‘ﬂtrte‘§oft
Par-8 . —E60—4 -he—a-ug s+ew-ed—t-hi-ough a 150
[err] ture i en bl end e Wpite Soft

. Par af f ﬁ%;a{ne d scr%aﬁig%%%% hgiﬂ w(é) sﬁ&& m %h % 1}34 t]oumzat th %

by wej gln?bmﬂetats/\eelgm@ telS50 g dre starved overnight and prov1ded \ﬁttm%s@ﬁis@ﬁiaﬂ 090|
Enul:si sa@mmm of3grinking3@ater. Ch| or ocresol- -
0. 155 5 Ogagg&;edtgz atlr s:‘,rlllgéla% intrap entone‘a’\l m]ectlon of eﬁg@ wlv urethane 5
u ar ems
55 The’ Hﬁ-lin@nﬁﬁﬁﬁ ﬁi‘%tr wa i o th s @mﬁch%ﬁhﬁ@étara&dt hen bl énded
i Nt i mefrah yheMiveharidlspl yxmﬁrga hrOdonhattiv e’Stis el Ag; Bpeniniglis ade[ivhe] . The
chI §ro%m@ mglqnsofdhesg wﬁm @ sng aghwashed with@r5% demtngse plution.oThet i 8n i s then
‘?? atgtl Ygth rbher; fbing and the, ogsephagys; ang "éﬂtﬁ%#‘ﬁhc‘ﬁo is stirred

Con“ nUQU flinE'Gk HeR a8 i fhe Mﬁc?e Sotlthe stomach A large perspex 60 The
act [ vecan rsdlearplaoecsmahmm vid | i chetfan ?omm ajagmnnézar ti cul ar

P%g&gﬁn@aWs t%gng‘p%d $hesopeming % lﬁorrpounds
e e formula
(I) h j%@n eh Ghs meb%enﬂfgnga;sd e réionCbr aie sionieh.et i on i nduced

by hi sBethicamnulag larestiddzis pheeby Edaoumes armunrdahesstmsachgpqmtmmdrtbramd thcn of the 65
-~ main blood vessels. Stab wounds are made in the body wall and the cannulae passed

24 ipioughs e siomash s pe L R ,reﬁmd 1 the

Briti séved @uniom-lo pRhsdciaded ﬁlgjbc meler 4nd0fat Déd réoor®i.e rats
wei ghr n@habﬂs 01191@00 Ovdnwdﬁ }Imj@dt)ﬂ\ihw}@% sucrose in

| __rsecr prrkmide
noLga affer ‘yﬁi on 15 1 %ge“g‘ ggt heti zed by
a srngilm apardl ORI fth@b o SFR) ari@con uao fTon ' (0.5

m / 1000 emd the trachea and j ugul ar ve| ns cannul ated A midline incision

|n the ertmtgwnwamd is theppdministe af hpaw S if) jagd par ated from
gl SERSCIRREgEH 7 rrramtfggg@ PR Do e B P S [ gpeni ng i
.ma e i &ml'pﬂ}if(ﬂﬂa ﬁéﬁu&i&&fﬁdeﬁfrﬂfém:fwfdlc& #hacid seramehbarpedaed with a. 5%
dextrolsa@als@lmnt |ao theThlstamDie stigwbpEd saur lsvedammlnum@dasvhydtogtmmer t ubi ng and

the Oeﬁa@tg %fgl larg %Isa(&rﬂ atéd aﬁ@fchan seg Iﬁﬁ?&‘égs?gn COl réd{% m!trllgle'cﬁ.zsrm' ! openr ng
€ cibf b’ 3pex cannul a

i s 3§ hegl, iftten thé pétusion

is them:rahﬁc@dseﬂmytt dﬁﬁﬂm uﬂmet Eﬂmdn@ylthe Hte:afculﬁlddl frothe on in such a
manner th m![? ies Phla@teden Qf t he cannul a e Qut of. t orrach t hr ough
t he, opg ‘E‘j'é mngE %tng?ﬂ Eaﬂggg ai‘g';s m&fee fa shape so as
tomeda&@le @'Iﬁ s'o‘ﬁ&uié@ Raléulat® ytﬁbd@zﬁﬂﬁudﬁoa t ur bul ent

f1 ow ohethink of) Bastusguaes, fab wsall fov @ny dbse nespossdinesur f ace.. A drainage cannula is
t hen i ndksing ¢be abave ugeredyre thp Elpvgs idse teers abtained:r egi on of the stomach. Both
cannul ae are_ticgHobfhdPbrAES, fng%kbgatures ar oungt Ren.st omach, positioned to

avdsd t-he nain bﬁlg %vesse St-ab wounds ar-e: rrad%lk?n t-he body4ava|| and the
cannul ae passedZ(QD t hr ough. " The st onach i's péi¥ used- through t'he oesophageal

and pyI oric canglul ae with 5% 20 dextrose soluki on at- [err] ‘at a rate of
1.5 m/mn. for each cannula. The effluent is passed. e o
0 9@a) - R
_ 10 | c 139_ o
o 14(a 0.23 S
. 55. - @ S : Co 55
L S L T
LoLLTmm T e e
S 25(a) T - S 183 R

y 26(a) e R | 055



over a mcro-flow pH el ectrode and recorded via a pH neter and flat bed
recorder. The basal output of acid secretion fromthe stonmach is nonitored

by neasured of the pH of the perfusion effluent: and then increased acid
secretion is induced By a cofitinuous 25 1T ntravenous I nrtustomof—=a

sub- maxi mal dose of histam ne; this produces a stable plateau of 26 acid
secretion and the pH of the perfusion effluent is de :
condi ti oni’s obtained. The test conpound i s then adn“",mmﬁﬁmr ,Hmrat by 4
an intravenous2s nj ection and the change |n gj?s ~acl g secme |son*| S
nmoni tored by’ he 30 _perfusion effl uent

30 From the Thange in pH of the erfu5|on ef fluent, the di-fference in aC|d
secretion between. Lg H’FS hi f\m ne sti mul ated pl ateau |evel

is calcul ated as h ﬁ%ﬁ’é’ﬁn at&% %}“%1 in nole/L. The reduction of

acid secretion caused by the adgj ni.stration of the test cdppound is _a_I SO

cal cul ated as fhe change in hydrsgen i on gorfgentration in le/L 35 . from3

the difference in the pH of the pdfftAFon TS H)n X € Halm WENEBRE age

reduction.in acid 35 secretion saused. by the adm.nistrajjon of the test
conmpound may then be caI cul at ed fromthe two f ures ob |ned ED50 val ues

for inhibiti or’foof*“;é ﬁl{% er "éélselo
of the test conpoljj yf"(ir e ﬁéﬁ%@[ﬁﬁﬁ&; I rl?ﬂ’§ |
for each of three or nore “40 dose eve Theé res ts 0 ta|n re then
used to cal cul ate the EDM, val ue by the standard 40 .net hod of Ieast
squares, as uddd- for. aml:/);ose response line. Using the above procedure t h®®
following [err] were obtal*ned: Conpound of Exanple No. -

[err] nmg/ kg 45 in which R, represents hydrogen or lower alkyl or R, and R, may, together with the

- "nitrogen atom to which ttached, form a heterocyclic ring which may contain other
3563( gz) ‘20 heter%atgreayelected f:lolen{’ %?nd -N-; cy . g 2y 30 -
50 10 C _ _ lR4 1. 39 14( a)
0.23 55 14(f) 0.8 14(h) _
0.48 60 85 1s§ dro en lower alk 1 lower alkenyl or alkoxyalkyl I ;
0. 18 6 25(%ls CHo g oRS " y Y5182 26(a) - 0. 55
25 A represents = S = O —1N§§5r Q66HR,;
25 WHAT WE CLAI M | &ilk dinot ajlcyiene achaih ©f mrbaﬁ ¢arbdn {tems,] (1) 10

and physiol ogizcal | Rsdt &b “éa%’all‘t gex &de@sar&lﬁdph??ﬂr ates, i
M L :{L‘% éai'?’th‘B“ »

which [err]. a P f f er ent represent .

hydrogen, |owver al b 1-aynliea ablie)rlx syvof (EHIJ(eﬁlyd zerérBbkyl or [ower al kyI _
i nterrupted by an aigy e whith R; and R, mdependently represent

8x
13 10 ch P b S e %azt Cesty .
may, toget her thiu A htbin®J deie ke
het erocyclic ri nglowbn allkyl rmlgylsolpmtalorhehiuaesu nyhahdeXomt, ormrdsRa, Inoetthelmk
and [er r] given ll’l claim 1.

%1 1 saLr l rt
hydrogen o &y ng aéfﬁgﬁﬂnaéﬁy f{iﬁ;ﬁ?&,&r%lmwmc aryl a oup Or par an
is [err] OR \,S\%Yaéx pd £ ﬁdsgas larmedg}:r a:rl:t d3imon to I B which Al K nfl@®bes. a 0
strai ght or branchéd @mm@sshqu imanylofclginG 1gta 4t whigh 6H<Br6PlF®ntS]a nethyldne

w
ntro. eyano, | OWEP Piééo;xpoun@srax bininbh 4o S BRRDY ko 5 1R b ), 8 ¥ RO Tkt and R, is
4y Gy, akky 45
S tlz . :Compounds as clalmed in any of clarms 1 to 6 in which R, and/or R; are methyl or
etay
8. Compounds as claimed in any of clarms 1 to 7 in which X is a sulphur atom.
oL 9. Compounds as claimed in any of claims 1 to 8 in which X represents a group -CH,. -
50 10. Compounds as claimed in claim 1 in which R; and R, inde Eendently represent . 50
. hydrogen, alkyl of 1 to 3 carbon atoms or Fhenethyl or together with the nitrogen atom
form HI\F rrolidine ring; Alk represents an alkylene chain of 1 to 3 carbon atoms; Y is = S,
2, O = NRg, where R is nitro, cyano, methylsulphonyl or benzenesulphonyl R3
"represents hydrogen, alkyl of 1 to 3 carbon atoms, propenyl or alkoxyalkyl or 3 carbon
-85 atoms; n + mis 3 or 4, and X is as defined in claim 1. 5 .
* _ © 11. Compounds as claimed in claim 1 in which R, and R, mdependently reptésent H,
T alkyl of 1 to 3 carbon atoms, phenethyl or together with the nitrogen atom form a
- pyrrolidine ring; Alk represents an alkylene group of 1 to 3 carbon atoms; Y is = S, = -
S CHNO,, or = NR;, where Rs is nitro, cyano, methylsulphonyl or benzenesulphonyl; X is
60 or -CHy-; R; is hydrogen, methyl or methoxyethyl; n is 1 and m is 2 or 3. 60
' 12. Compounds as claimed in claim 1 in which R, is hydrogen, methyl or e él R, is
“methyl or ethyl; Alk represents a methylene group; Y is = NCN, = NNO,, or = HNOz,
R31shydroenormethlerSor-CH,andnrslandmrs2 . :
_ 13 N-[Zi[[s -(dimeth lammo)methyl-Z-furanyl]methy thio]ethyl]-N'-methylthiourea.
.65 - N-cyano N’-[2-[[[5-(dimethylamino)methyl-2- uranyl]methyl]throfethyl] N-



[err] represents nitro, arylsul phonyl or alkyl sul phonyl;

30 mis an integer from2 to 4, and nis 1 or 2; or when X =S, or [err], n
is zero, 1 or 2. 2. Conpounds as clainmed in claiml1l in which [err] and
[err] independently represent hydrogen, al Kyl, pnenylatkyt—diatkyl-amno. ... .
al kyl or together wth the nitrogen atomforma 35  5- or 6-nenbered

turated heterocyclic ring, AK represent | ene chain of 1
%to4carbon atons, Yis =S, =0, [er "H ﬂm re[err]d
kI
amnd

regen, nitro, cyano, |ower al aI kyI orLy Ol sDexnzenesyk

X -m-n..and [ecr] have the P9ty GL\LPI‘] lnclaimil. 3 (‘mmounds as
cllainmed in any f clains 1 and 2 in which aryl as a group or part*--of a 40
group r b t dph N
g oD e Agdh hiaS RS MG HBDS D oty e t,
4, 5, Corrm)umdsyaae-N:'I-[ar[[1[6etmelthymymojmahﬂr-mdn;ﬂ]mammhmﬂnthﬁ]-NI’k represents

o SR GG Rl R 1 1
A 5afh &G 1d ki n8 e iy -0l fak 41 Imétﬂymhw]emlph I(Qf r] and]or

-z;mtreuhy#etheﬂedlaﬁcin@ounds as c]I ainmed in any of claims 1 to 7

err al‘nﬁa l
i[n. V\,lﬂ m;yyé“'_ : f’? Hmﬂeféﬂbmmg)mﬂéﬂbédﬁwyweéhﬂl]m%wlhﬂy @f Wainm 1 to
8 in whi - %%1 ilainmed in
cl ai m 1 1idfh i ﬁaﬁglg er @jl-z %L“ﬁeghe"r&"r“;}ﬂgﬂ‘é‘gr eseuy?— i%ﬁydr ogen, al kyl

of 1.to Ri¢ aNa[Gr[[Se(tdumuhyiamphmmhﬁﬁrfummylﬂtbg@rbwﬂ]-mméth!lneum-tlr dgen atom form

atpy1r ol wr g res yeg al k i e f ﬂ? C rbon
at ons,; }Il ?g%“ ?IT é’?gfrnj?h%%ﬂtbr c’gg

met hyl s 5 ﬁiiﬁiﬁ Heh@nzthm&gmhymﬁaremw@dammgen al kyI of 1

to 3 car boh ettld [ R({ laanne]mczbhyh kfynlrawlllsedmbbw]éﬁwl] Hton@ n+mis
3 or?, hﬂ[ﬁi ﬁqllam ﬁtgﬁigr tyl]-N'-meth: I I
Conpoundsigs miéh Hedceny 0 meYﬂNip gfﬁhfn]yl]in@d@ endént |y
represerttuo ime3 car on at ons, phenet’ or ‘together with the
ni trogen

50 ﬁw(dampslfwramm@l)méhirlr%famdlkeﬁteﬂrl‘es'eﬂilsl %mlt@l oy Ilenzs group of
s

'Qﬂﬁ‘?’“ § HOJ{&F ﬂylitl;{q bénigf'ééﬁgﬁgni@fo[ﬁur] [glrr]roi’s

hydr ogere;henehdmyhe or meth

S e pwﬁf%’ﬁ%ﬂg@“ oty o,

= esz N-pr[[[s:[[ xemm]ethyr[amfmlethyqathdM@nz-ﬁrranﬁmwyuthm-etsyl]aw or -CH2-;

1t &

cyano,

tra-1,sl-¢éthe a
?Rldon {ﬁ!;g})&-ﬁﬂlm 1 rsﬁf}g%ngk@ mge c1d ; L"fnd amni no)ommmgmt%sfzur anyl.] met hyl
(5. (115 %&ﬁfﬁ it ety %chbéd% el 1V 32 5 26
1 565 Ytther than those claxmed in claims 8 to 32 - : t hyl guani di ne.

15. N[ 2 % gqeppefph y¢ rgﬂp@nﬁw g],qwed in clalm 1 whxch compnses
et hyg | thi? ]aﬁ’ 9? 0 1, '1-et henedi‘ami ne. 16.

N-cyano N - [2 [[[5 (rrethyql am no) ! ! -2- furanyl]rrethyl]thr o]ethyl] N'- 5
met hyl guani-di ne.

N-[ 2= [[ [ 5- (di et hyl ami no) mpthyl =% furoanyr‘T'Fr’é't T“]’TW'?Fo] ethyl]-N - rret nyl -2+
ro- 145 1- et henedi ani ne. 1% m

N-[ 2- [ (S whidh ®g} Ry 1AK% 1)) #t K)Have’thé urea;nyés]gmﬁ iy d13idnhy \m}}ei Bothrouhd - (2-

met hoxy etpeple) of dnmeduciog B, grouet henedi amine. 10 19. N-[2[[ 5

(di net hyl ani no). yl - 2furanyl]rrethyl]thro]ethyl] N -(2- 10 _

met hgyxyet-hyl ]t h'ouréa 20. 50 :
[[[5-.(methyyam no)rrethyl 2- furanyl]rrethyl]thr o]ethyl] N rrethyl 2-niitr

N-[2

0-1, '1-ethe nedlanne

NEREE i @Jmm fwrwm?ﬁuﬁww%nﬂs r@m% e

1_5 %_% % ﬂﬁﬁﬂa II:

N-[2-[] [5 (et hyI et hyI am H@Nmﬁ.fl'@&rr.iknﬂéﬂﬂuy | t hi 0] et hyl ] N - ”Et hyl -
= L« S e so

in whlch Q represents =NR; or —CHRG, Pisa leavmg group and Ry, Ry, Alk X n aqd m
_have the meanings given above, with a pnmary amme of formula R3NH2 m whlch Rj has
- the meaning given in claim 1; or :

) for the productlon of oompounds in which X is’ ‘sulphur and n is-1 and when Rl and - 65



nitro-1, 1-ethenedi am ne. 23.

N-[2-[[[5-(di met hyl am no) net hyl - 2-furanyl ] nethyl ]Jthio]ethyl]-N -nitroguanid
ine. 24. N[2-[[[5- di rret hyl am no) net hyl - 2-furanyl ] nethyl Jthiolethyl]-N -
20 net hanesul phonyl - - met hyl guanidime. —

20 25. N-[4-5-(dinet hyI am no) met hyl - 2-fii ranyI ] butyl | °N - met hyl t hi our ea.

(i ot hyl 213 o) methyl 2. ur &yl | ot hyl ]~ ¢ hiof et hy! lrllllllllllllltlll,jl L - 6

27. N-[5-[5-(defret hyl am no) net hyl - 2- furany ;ége&%yl] ‘et hyI 2:nitro-1, %7
25 et henedi dnirtre:

25 28. '

N-cyano- N - [ 5- [ 5- PdlafFelt%P%ﬂ’i‘?ﬁ‘?ﬂ)mWr%U?ﬁﬁ?ﬂ]‘ﬁ%&??nﬂl’wﬁ%t’mf f‘ﬁﬁ‘&h?dr n
e. 29. N (4-[5-(di methylani no)m?t\yl 2-fur ny,]butyll-- . rrethyl 2-nitro-1,
1- ethenediam pe. 30. N Alk — CH, ORy _
N- cyano- N [4 [*5- (d| nmet hyl am no) g?(hyl 2-furanyl ] butyl] N - rret hyI guani d| ne '
30 31..

N[2-[[[5=[[di rrethyl ani no] propyl | - 2- fuffanyl ] met hyl ] t hi o]ethyl] N rrethyl
nitro 30 1, et henedi am ne. 32. I‘_]-ﬁf o
N[2-[[[5- [[2 d| met hyl am no( et hyl ety At G gl ]9t hyl ]t hi o]-etH9
|1-N - nethyl-2-nmtro-1, 1-ethenediat 33. Physiol ogically accept abl e :
acid addition salts of the conpounds of claims 13.to 32. 35

Hydr ochl ori des, ;of .t h '
S5 Corpounds s AR ARR b ch SRR oty ,r&rﬁggrtf gt 19
Exanples 1 to 32 ot er. t cl al s 8 to A proceéss
for the pr epar ation ofHS(GHp)o.N HR; cl ai(N8)l in claim 1 whi ch corrprr ses, (a)
reacting a cor’%ound of formulallt: 40 20
40 [err] 45 ' '
45 in which [err] s @ésrselry vAdhksubibquéétalepfomdmyort he meani ngs given in cI aim
1 with a conp ound gpa‘fﬂréhemmdmtl(VIUﬁmm paynds-ig whig Y[lgtlls HEUCé‘T reactmgacompound

50" i ch Rygand R o m&?’ S bl o, 2
producti on of conqg Q&g}g Srobp, s%bfa gpl F 5 a
55 conpound of formula I 55 [err]

60 in which Q represents —[err] 0 s errlc,H y xl kﬁgmr,-\n_’g gmup and [err]
[err], Ak, X3sn and :m.have the ndaxi ngs gﬁ{‘/en ébo wi'th a primary am ngy
of forrrula R3l\7l9|2 in Wmch R3 has the neaning given i Llaim1; or 65 . (c)
for the production® of corrpounds in which X is sulphur and nis 1 and ‘when

[err] and 65 §°

the Sindula VIIEA

27 R2 are bot hgshy ﬁgl lic eactlo&%t% Ea ropn yde and @ts%croggaﬁy ?:rgﬁggfj ?1 gia.ltoffa
formul ae: [err] 10°(H5 for tﬁe pddtiadtion 6ff do pamds {n@d‘h[ch masmplmt]eeanmm cogpougd pelV: -
above and R7 is hydrogen .or an acyl group in 15 which [err] and [err] vvhen
they are hydrogen.my.. he . protected Rwrth at of the fornula VII: [err]
(VI1) 20 is n&gessary w.th subsequent ,dep(,pl_@anmggx(cdg) fe¢ the 40
production of conpounds in which 'Y i s”a group RICN react i ngA conmpound of
formula | where Y is sul phur with aRHeavy nmetal cyanam de; or 25 (e) for

t he production of conpounds i-n. which Y.is =NR5 and Alk is a nethyl ene

group, 25 or afsbr arhahﬁdzlakigyalllene ntt};lmﬂmptavesﬂ:b;nenﬁngn gvem abovepwitingh anfing dfdormula 45
formula VI :. [e&; H, wherein Rj has meaning given in claim 1;
ach case the end-product if desired being isolated as a phys1olog1cally acceptable salt or
bemg converted from one :such. salt to another. . .
~37. - A process as claimed in claim 36(a) in which the compound capable of mtroducmg

'S0 the group

. -CNHR,
[ | |
55 | 55
is selected from alkall metal cyanates or thlocyanates or isocyanates of the formula R;NCO -
- or isothiocyanates of the formula R;NCS,. or compounds of the formula' =~

R;NHC-P or R;NHC-P
NR; CHR¢
where P is a leaving group.

38. A l;)n‘ocess as claimed in claim 36(b) .in :which the compound of formula (III) is’ .
%5 prepared reacting’ the amine of formula. (II). with. a compound of the formula: 65



ot op35:a|

30 30
to a Mannich reaction with an appropriate al dehyde and a secondary am ne or
a salt of a 35 primary anine or a secondary am ne; or

35 (f) for the production of--conpounds 1 _wirth Y TS sutphur—+eaettng a - -

corrpound of I'V: 40

45 wherein [err], [err]7 Ak, X, m amum mfm m nings given
:.rn with an anine of forrrul'a 45 R3NH2 "rﬂﬂe meani ng gl ven
cB&im1; qduct i f* désr 'red‘ bei ng i sol atgd &
ph - SRS NP “-‘a s o0 d from aona ,S’al t tO
anot her.. .37. PA proce s as cI ai rred in clai m36(a) in V\/m ch the cowound
capabl e of mtT*oQuc g 50 the group S
50 55 o _ _
55 |$ sel ect ed fr ) aI kal i -metal cyanat es or thi ocyanates or isocyan.at es of
the fornul a RINCO OIS soth| ocyanat'es of the forrrul a [err], or co'?rpounds of
the f Oloek Febfdrmula;
60 where P is a | eaving group. 38. A process as claimed in clai m36(b
the conpe und ofPforrruIa (111) is 65 - prepared by reactlngothe am ne
rrrula (rr). a corrpound of 't he forrrula . .65 28 1 5657966 [err]

or of the forrrul aNRBerr] 10

|n err]_‘ have.t mfanrng given in clarmf}.-
%ﬁ % @ C{: p&{nﬁQUﬁoﬁh%ﬂ of” conpounds

of rmqi\an(w uﬁchofaommm Qedoted with Bar ﬁldld ]EldeSndﬂiaﬁ awith carbon

di sul phhld@fqmdtetﬂm with_ a chlgrof ormate ester.. ~40.- A process as clainmed in

cl a%(? a gswi‘?gs;arlrwaén flaimeio substeatially gebereip descrivefl with ﬁ%%‘e‘f"ﬁ 190, Exanpl es 1

. Compoundsas claimed in claim 1 when prepared by aprocessasclalmeggl #hy of C%Orrpounds as
cI ai rredlaims m-mm 1 vvhen prepare process -as ctai ned.in any of clains

e 4 %%Eqm e m@%@&?‘b@“ﬁmﬁ‘r&%ﬁ? otable.

car rl er . o a8@ekmied mdmrx WEHk aFbinduitafle foR6ra, Yopical i pedhienl s
25 43. admmpwpulooradmsusu’am su ogitogy. m 42 in a formsuitable for oral,

~ topical ), ‘Prc nil 1p) gaw1§§1 on suppository. 44.
®st't4@n§§ sﬁoﬁe ?‘“ ﬁ’h%r %3 dr%?%ré[aam rz@e a’i%y 5 Setivé530

~ Conposiiigrédiend per tadletred |n claim44 in the form of sl ow release tablets. 30
46. Conpisi Cmn@ltmsaﬂc mz:43anmptcalf9rma‘p‘ase IE pt}g;i goamo 200 ng of
' fé‘a‘c‘?n claim43 in

active g? F?{' BoSHORE 255 ‘i"a‘bflﬂf“ 42 gepstaptiply asiers
©r Al me

thed Stﬂrt%étnghBK WRMhn QhinfalsCRBMa bBditibl MRaARteH MRwgRs3sc| ai med in
claim é%tmnbslﬁzam:a nmsadrdmstenngmdpanenhaﬂeffeeuwrameuﬁto £xanpl e 33. 35

49. A ifoh ta) condi tion sediat ed t hr ough
35 i st gl kgmizﬁ%m m s AL B e oo
effa;:tlvgaa‘empéuna oﬁtlﬁogéﬂélﬂln mad@adi ained In c arm to re 1 eveggsai d
condition. 50. A nmethod as claimed in claim49 ig which the condition is

peptic ul ceration., 51.RA nethod clainmed in cl |m49in whi ch .t he
condition is an aI ler ngNsbA&_m,QQH, Nﬁ, wuzompounds of the . general
foraula 1: / o 2 2m740 .ard physi ol ogiscal | y

acceptabl e saIts ther@éf in which [err] and [mrr] which-may be the sanme or

ey ol ggﬁ&bﬁw ﬁ%%%%% b8 R, a8 RSy O end QR or 3 <Y

i nt e re lower alkyl or alkenyl or lower alky} mterrupted by an oxygen
atom or a group o :
-IN" . L .
e - R, S | o .
55 . ' -85 s

in which Ry, represents a hydrogen or lower. alkg'l or R and R, may, together thh the
nitrogen atom to which they are attached, form a heteracyclic ring which may contain other °
_heteroatoms selected from O and -N-;

& R e

Rj is lower alkyl;
XisOQorsS; .
Yrepresents—s =0, —NRsor—CHRG R '
65 Alk denotes a stralght or branched alkylene cham of 1 to 6 carbon atoms, ENY



50 atom or a group

50 [err] in which [err] represents a hydrogen or |ower alkyl or [err] and
[err] may, together with the nitrogen atomto which they are attached, form
a heterocyclic Ting which nmay contai n ot her het eroat ons Sel ected Trom O and

[err]; 60 _
60 R3 is lower alkyl; X is .Qor S; Y represents = S Huﬂ”m :
[err]; 65_/ Al k denot es. a straight or to 6 @
S
gggbon atoms; 2965 29 1565966 .. o iteo 1 5639
(=0 I <" A | L v Uyulrv,

| ower al kyl \6r aryl ; [err ent s, oi Lro. [err] -is an integer form 2
Rs'is n1 ower alkl)j{ a.rP'l

to 4; and nis 1. SR(’H,'I,re ts nifF gar naceut I cal ’ conposi tions conprising a

conmpound as cl ai medn @ &l mseger fofmiNto 45 association with a pharmaceutically

accept abl e car5r| er @n grlbt}ent ELKI NGTON AND FI FE, Charter ed Pa.tePalmégent

10 Pharmaceutical compositions cog ;_Qf @uned in ¢
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