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[err] 5 [err] V\/nereln each R[err] Is the sane and is a stral ght or branc-hed
chain al ﬁyﬁﬁ}lFlC TiOp containing from3 to 9 carbon at.oms, . inclusive, which .
are usef HN'Risl Fﬁ"ﬁ@&ﬂ&v%’m%qﬂh@dyﬂw&mmmsof anti - ul cer agents of the

~ fofnula [err] 10 where
10 The ol tw#&gw@s&;ﬂgwlavgﬂcﬁwm? NGy e Frogpiperadomories.

decrease gastiric acid secretion based on the principle "no acid, no- "
ulcer". Traditional peptic ulcer disease tijerapyi nvol ves control of diet
and the use of -antacids and antichol i BPYPAER There is evi dence indi cati ng
t hat h|5stam ne may be the final conmoh pathway -for stlnN)atlon of 15 -
gastrl c secretion.. This effect of hi si‘&fﬁ“rg-*rs medi ated via H2 receptors
and is not inhi blted by the. 15 cl assical anti hi stam nes, which are Hl
recept or wWheaikeatisR' istha sarircandds a strpighi dr bandiad clairegitvoy! gmuoma\rgnafmiﬁ vy
recept or catematoms.dnchisive which gte usefuhan intermediatesin tecrapdwstionafapi-plogs 2aeqts of ed
secreti of™#® we|| as as secretion by other known gastric- acid stimulants,
and are useful in the treatnent of peptc;,c ul cers. Burimam de (Va) was the
~first clinically effective 20 [err ’R2 = H,- Z =CH2, X = S Burimani de b;
R2 = CH3, Z=S X =S Mtiamde cf :CHS,M.Z—S XxNCNClmetldlneHZ
‘receptor. antagonist. It inhibits ga&r icgscsgpr@t-k'on i n ani mal's - and man,- but’
oral. absor ptlon I's poor. 25 Metiamide (Vb), a subsequently eval uated H2

_ _ant ago‘rﬂ g/theremsq nﬁ:sq?e cwg;g:;qtehan@gtfj‘r)l mam: delsgqr;gislﬁs orally --25 ?e%utl\é’e in 1_0  |
) ;_..?Zgr anul p""g:%'fﬁg; 9 aqm ik ‘m ﬁ%’%{?ﬁéﬁ%‘ﬂ‘ﬁ' 3&%&?:3‘%29% GBRIGP s
. lﬂ&%ta@@e' tRe ﬂrﬁpa)nnﬁo% p‘%ﬁ’l%f'fo'r %mhﬂ'ﬁi@n of

'.-'--mar ket ﬁ@l gﬁ&n@&c@ﬂ&d mé GﬁH&t cd"hléﬁimlﬁgh@m bat Vid Hre@btofd 4MB igndt ikibited bly &leat | Vel yg
short, t leesgdyamibismaties,athichgireH trdsbeptamamcere A’lﬁg‘ibﬁm‘f specifitl), tetepttxiblogkintpses of
200- 300 regents (i Fesensor aftagenists) sretrhwskmawm @hage tampogndsiinhillithasal agd @Qemrs agwelc h
are | ongdf angeciefien by ‘tﬂi F"Or‘mﬂé imulagts. a0F geetusefiliiethe treatment of peptic ulcers.

30 Reviews GHIPRIAEMabveRIRRfE T'cﬁ-ﬁée'éﬁ‘ff“é?gom sts, including those discussed

in the precedi ng paragraph, may be foung in C- R Ganel lin, et -al.,
Federa{d on Proceedi ngs, 35,1924 (1 , in Drugs of the Rgture, 1, ‘13
(1976)," and in references cited th n. Qur go-pending application No.
23611/ 78 (G B . Patent Serial No. 1@9 28)!:°‘H’§§c'ﬁq’i)es and clainms 35 novel
hi stam ne H2 receptor antagonists of theforrmla_ '
35 Va;R?=H, Z=CH,, X =S Burimamide
: b;R? = CH Z=S,X =S Metiamide
c:RZ= CH Z SX NCN Cimetidine

. H, receptor antagomst It mhlblts gastric secretion in ammals and man, but oral absorption is poor. o
25 Metlamlde (Vb), a subsequently evaluated H, antagonist, is more potent than burimamide and is orally 25

- active in man. Clinical utility was limited, however owing to toxicity (agranulocytosis). Cimetidine (Vc) is

as effective an H, antagonist as' metiamide, without producing agranulocytosis, and has recently been
marketed as an anti.—ulcer drug. The half-tile of cimetidine is relatively short, thereby necessitating a
.therapeutic regimen of multi daily doses of 200—300 mg. tablets. There is thus a need for anti-ulcer
- 30 agents which are longer acting and/or more potent than cimetidine. - 30
Reviews on the development of H, antagonists, including thoseé discussed in the precedmg
paragraph, may be found in C. R. Ganellln et al,, Federation Proceedmgs, 35, 1924 (1976), in Drugs of
the Future, 7, 13 (1976), and in references cited therein.’

. .Our co-pending application No. 23611/78 (G.B, Patent Serial No. 1598628) describes and claims

.35 .- novel histamine H, receptor antagonists of the formula _ _ . . 36

o I
uocn scuzcuzmlczm-n

1

wherein R! is a straight or branched chain alkynyl group containing from 3 to 9 carbon atoms, inclusive,
and nontoxic, pharmaceutically acceptable saits thereof, which are effective inhibitors of gastiic
secretion in animals, including man, and which are useful in the treatment of peptic ulcer disease.
40 Our United States Patent No. 4158013 discloses and claims novel intermediates of the formula: 40



[err err] wherein Rerr] is a straight or branched chai n al kynyl gro_up
"cofital hing. from 3 to 9 carbon atons, inclusive, and nontoxic,

p eyr eutically acceptable salts t hereof, which are effective inhibitors

' tric secretion in animals, including nan, and vvhr crgganeozgsefglls i n 2he
treatnent of peptic le‘er_dr-s-ease 40 —OH—URt-tet—States—Patent—No- =
4158013 di scl oses and cl ai ms novel i nternmedi ates of the formula: 40 GB

2 023 579 B 2 NCN [err] -wherei PTCR[err] is as described above, and a
novel process for the prepar %éon %@Ht ul cer conpoundls of Formul a | by "/
reacti-ng a conpound of For mUiSEHat corrpound of the formula [err]

wher ei g elnd £ bl BBR, addea%ébe?grog%sg'fb?the%%a%@r{ ant.-gt;a SABRAIG Of

~ For mul goftuidiibg teakeHg acompound of Ftmula IBwitid donipburdibs letétma@di tion sa
Cystamne (VI) is a known conpound, being described SCH2CH2NH2 [err] for

exanpl e, on page. 363 of The Merck. I nd ex rj‘hnth edition (1976), as conmpound

2775. 10 . Pantethine, a derrvatl f ‘cystam ne havjng the formula .

10 [err] [err] is described in The: rve dppdex, ninth edition (1976) as.
conpound - 6817. The conpound NN - bi: s(p t ol yl sul f onyl car banoyl ) cyst.am ne '. : :
havi ”9& i )@fs%rﬂ/ehtﬂnsl]lealﬁ ﬁub iafid ﬁﬁerblﬂtﬁel’temﬁ&fnﬂe_dﬁﬂﬁden pfefeeablydginghel i brary o,
of Rar goid 8 8h §d sdditohigdt. ch Chem cal Conpany, 'Inc. 15 (1971) by structure
on page 11éys&mdndxyn&rm<nannWUWEemﬁmch)edlrnaI of The Anerican Cheni cal o
Soci ety, 79, 5663-6 (1957) discloses uan| noet hyl di sul fi de : S .
[N, N -bis(guanyl) cystanine], having Frula [err] 20 Inits S
broadest aspect, this invention rel at movel N, N vi : '

“bi s[[(N-cyano-N -al kynyl ).meth- . 20 ani. m dazm byl ] - cyst'ani nes of the- for nul a’

[ err] wher e| h dé(a,rmhamdodrsgm)sdsrcamgdmndawmr anched chain

al kyny V¥h %&Ele O%E’fﬁ?ﬁﬁlcge} fbl‘?;grgfé Kuvidg @@rfbremilaat ons, i nclusi ve, ‘and acid 10

addi t| on sa t.s ther eof : b a pref erred. enbodl ment the corrpounds of
'_j__.FornruI a IV have the structure L ' l‘ﬁ_°"g§°[,err]’,_'_;-"---._-_:_ SRR
xcu mtccx-; cxr m ~CH e e

o 3 .o
: SCH Cﬂzﬂﬂccﬂzcﬂz “lc-c!l-clcllzoll .
) 0 on Clls R

. R L . : o
bed in The Merck Index nlnth edrtlon ( 1 976} as compound 68
rs_des_?:e compound N N’—bls(p-tolylsuIfonylcarbamoyl)cystamme havmg the formula

T o o '._ .

o scazcnzcuﬂs-O—cu-3 .
. ) o
S o

- sc:!tzcﬂ.‘,<:mzs-©—¢:u_3 :

o 0. .

: .1 5 is. ||sted in. the Alfred Bader Chemlcals lerary of Rare Chem|ca|s Aldrlch Chemical Company, Inc._ R 15 -

- {(1971) by structure on page. 1 14 and by name on page 2765..
* . .The Journal of The: American Chemical Society, 79, 5663-——6 1 957) drscloses

guanrdmoethyldlsulf' ide [N N’—bls(guanyl) cystamrne] havmg the formula _.

HH
S(:HZCH2 !HCNHZ )
SCH Cﬂzllﬂolllz

N

20 ¢ fnits broadest aspect thrs invention relates to novei N, N'—bls[(N-cyano-N'—alkynyl)meth- - 20
ammndamrdyl] cystammes of the formula '
Lo HCN
SCHZCHleHCHH-Rl )
1 .
SCH CIIZNHCNH-R |V
NC‘N .
.whereln each R1 isthesameandis a strarght or branched chain alkynyl group contammg from 3 to 9
carbon atoms, inclusive, and acid addition salts-thereof.
25 In a preferred embodiment the compounds of Formula IV have the structure 25

- vaw cay
o scuzcuzvncug-cuc—cn

‘SCH. cuznv.cmr-cl:uc— cn"
HCK CHy )



[err] GB 2023 579B 3 wherein each R4 is the sane and is hydroge__ /
or nethyl, .oran aci-d addition salt thereof. In another preferred B A
enbodi nent the conpounds of Fornmula IV have the structure [err] wherein = #:3

_each R4 is the-same and |s hydrogen or nethyl, and n is aggi #teacs79M® fraEn
1 to 63inek , . .
5 1In yet another preferred enbodi nment the conpounds of Fornula IV have the-
st r uct ur ewheegin pachiftistheasamaeid iRdydraget benabyter amatid aldiﬁyndsauglmmomr met hyl ,

an aci d addi {nagtheenreferrqgambedimentthecompoends ptfoemula ty hanbbelstrustre t he corrpound
o Formula IV is NN - bls[[N-cyano N -(2-butyn-1- 10 yl) .

| met hani m dam dyl i cystam ne, .aru@&udﬁﬁadd,l iegn salt t her eof .

10" I'n anot her. nore preferred enbo | freht” t hé®conpound of Fornmula IV is

- N, N--bi s[[N-cyano-N = (3- butyn-1 -sydérlnmtchq;msrwdam dyl]cystam ne, oran acid
addition salt thereof" In anot her rroreuareferred enbodi ment t he conpound of
FornuIaIV|sNNb [ N-cyano- N - (4-

pent yn- - g;?’g @h 'Hff@’f‘ﬁfl‘fd]'f Beam PRt i 28 NPOAERIfroR Ao Bielusivn graror

. Vs NN cyano- fﬁlm %ﬁ'ﬁfﬁ{tr‘ggﬂ?pm%q' PRSHhuib EnaGOHROHRLPT  FOr mul a®

met hyl - 3- butyn 2-yl)] met hani m dam dyl | cy g aai ne, or an acid addition salt
‘thereof. In yet another nore preferzﬁf‘%ﬁ‘tﬂtﬁdﬁﬂent t he conpound of Formul a

IV is N, N -bis[[N-cyano-N - (3-butyn-2-yl)]gmet hani ni dami dyI]cystam ne, or
an acid addition salt théereof. In thaapsiigeaterred enbodi ment the '

- conpound of Formul-a IV is N, N -bi s[(N—cyéﬂdgN - 20 _
‘propar gyl ) met hani-nmi dani dyl-] cyst ami ne, or an-acid addi tional salt 't her eof -
.20 The coummsimshizn af is BRIsBME and i¥hydRigeR6r stRNaF AthclbadtiBatdaitR@réay St ani-ne (V1)

- or..an. aci d--abhdi rhorepreﬁe&bd! erhibtelingmf the \abrbbbuadiof Formula IV |sNN'-bls[{N-cyano-N’-(Z-butyn-1-
1\ cyand)O N'Hlmt ﬂarﬂdﬂbYMlnesotdwaodlaéfatlmsattﬂ@relbbrrruI a NCN [err] in whi CHO

o Rerr ] '&B’G(?Efed gpbogimentihe coprpund dﬁow'q'vfmw’ew”-%ma“ r&io of

about’ 2 ey 80., IO o LD OIS e SRl

: _organl c S&H{,ﬁﬂ rﬂ-ﬁﬁere embodi Qgrnéang;:c o nd o ula IV is’ l?lsg‘, cyambﬁ T o
exanpl-gs (1.0 F‘ﬁh'oﬁz preae en,bacr.m  thel ﬁv%mrmemaﬂ NBRI( Rganbinee . 16V

~normal |y (prrﬁ‘tm-stwwaandm&thimeudaﬂaﬁkvmmé)o c.d'Eba{ndr&antuemof tenperature is
not' criti cal Invetanctheamore orefamey emlodinemtithe tertpaund bidFopasiaiVis WN-bis{{N-cene-About
00 to abddturpgol-methagipid pyatagpinesor emaciq adgition sait theyead) o whi L e hi gh’

t enper gt ur es"i ?'gt%?tlpx;"agﬁdf* Beflipent the cam b otfe ‘tvés'?:er'b'f -BESN50si ti omg

propar y idyl sa in ora ith a sa
and the’ %6 oindS biker arsmmeﬂ g Hsalrilo (APorts ﬂasiegaua%ss.be
reaction tﬁéreéfQDiEH aInWF:@-NUEIEynyl ﬁ'n@th(/l%@fhtohfég oﬁﬂé"ﬁ?faﬂm

N-cyano- N -al kynyI S-net hyl i sot hi ourea of Formula VII to produce a conpound
of Formula IV it has been found deS| ralNGN t o conduct the reacti onvd n the

pr esence '
_ CH,SCNH—R"

o in which R is as-defined above, or an acid addltron salt thereof in a ratio of about 2 moles of compound
25 VIl per.mole of Compound VI, in an inert organic solvent. Suitable inert organic solvents include, for =~ 25
: example; (Iower)alkanols acetonitrile, DMF, DMSO acetone and the like. We normally prefer to conduct
the reaction in DMF,
The reaction temperature is not critical; the reaction may be conducted at temperatures of from -
about 0° to about 200°. At low temperatures the reaction is slow, while high temperatures normally
30 lead to less pure products due to decomposition and the formation of side-products. We normally prefer 30
to conduct the reaction at room temperature, :
When reacting Compound VI with an N—cyano-N’—alkynyI—S-methyllsoth|ourea of Formula Vil to
proeduce a compound of Formula IV it has been found desirable to conduct the reaction in the presence
of a small.amount of hydroquinone ard to bubble nitrogen through the reaction mixture. These reaction
35 conditions were found to produce compounds of Formula IV in higher yield and of higher purity. The 35
~nitrogen sweep is belreved to remove the methyl mercaptan produced in the.réaction and thereby avoid
secondary reactions arising from the addition of methyl mercaptan to the carbon-carbon triple bond. It is
believed that the hydroquin'one prevents the formation of free radicals and secondary reactions arising
fram their presénce. = :
- 40 "The acid addition salts of compounds dlsclosed herein, including compounds of Formula IV,are - 40
intended to include salts of a compound of such compounds with any coriventional inorganic or organic
acid, e.g. hydrochlonc hydrobromic, sulfuric, sulfamic, phosphoric, nitric, maleic, fumaric, succinic,
oxalic, acetic, propionic, tartaric, citric, camphorsulfonrc and the like. The acid addition salts are
prepared by conventional methods. :
45 _As used herein the term ’ (Iower)alkanol means a straight or branched cham ahphatlc alcohol ~ 45
contamlng from 1 to 6 carbon atoms. The abbreviations DMF and DMSO represent dimethylformamide
and dimethylsulfoxide, respectively. All temperatures herein are given in degrees centigrade. Celite is a
registered trademark of the Johns-Manville Products Corporation for dlatomaceous earth,



of a smal | amount of hydr oqui none and to bubbl e nitrogen through thé

‘rgadhi on m xture. These reaction 35 conditions were found to produce
_orﬁ)unds of Formula IV i n higher yield and of higher purity. The 35
nitrogen sweep is beI [ eved to renove the methyl mercapt 88 pro28usZiBi n the
. r ealti-on—and—ther eby—avotrd—secondary TeactTons arising rromthe addition of
met hyI mercaptan to;- the carbon-carbon triple bond. It is helieved that the

hydr oqanewmnpféfé'éﬁﬂﬂ”af Sf o Lloﬂ]regsta Eﬁa{eﬁﬂﬁﬁf%ﬁnﬂ\ﬂl SRsRRSRiNYmay -
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POWDOUH% , m ésf‘de rtbémiﬁ rmjhgcae piieetino. 236 RHIBIGIBaPatant Sariak No. 40

inte d?’g 8j. nc u e "sal ts of a conpound of such co oun

convéent | ONTBé dinB IR anodlth)qummo teaﬂt'qb is t@e%aé}q,gﬁ% proce Ee Dﬁ g éﬁpargtfon af
S

sul f urthe N- @/amd—u'ﬁqllqnvl;j: hrise t?‘"eﬁ? W'Ese'f ofciall mﬁéb[y&maoxa ic,
ace“cc"e‘”‘ﬁﬁ HRAG198 Zﬁné';‘é"tj c ﬂ? o 39@31 %Il%ocmlﬂitmﬁsdzl(kﬂmﬂhe

acid a Ies .%fe?i y conventl onal nmethods. 45 - As. used

her Pt ou B F ak@-ﬁl@ bedmmdambtnpamrglhbfﬁwmtba HMH@(BGE‘H |n :

al i phawoeeda eof R4 reductiéofaipntiidesto ripld, Bedrsaribed b d ABise b Re: Chamy 26 '

" abbr evgate nesnmhmdmmalwmre@emscwﬁm hyl f ormanmi de and B
di met hyl sul f oxi de, respectively. Al . tenperatures herein are ‘given in - )
degrees centigrade. Celite is a 'r_eglsgbt‘gréﬂ'l_ktradenark of thg, Johns- Manvi | | e :
Products Corporation for di atonmaceou *earth. ~ 4 _ v
GB 2 023- 579B 4 Preparation o c’it,,@;;,,t,gxng Mat erial s The

N-cyano- N - al kynyl S- et hyl i sot hi ourea Stharting materials of FormJI a VI
utilized herein may be prepar ed by . readti n“g dlhmait’ hy| : : ,
cyanodi-t hi oi ‘m nocar bonat e wi'th about . a é"daaiw'??’r‘t’)fdér" anmount - df - the appr opr| ate
al kynyl amne; as descrl bed in co- pendl n? ﬂ‘.}!ipz{ ication No. 23611/78 (GB. ~ .
Pat-ent” Seri-al -No. 5 '1598628). Thez dFRETAYT" “cyanodi't hi-oi ni nocarbonat’ e V\/m ch--- L
is used as “a: st_artl ng - material’ for.th j_-'fprepar atlon of the S R

N- cygnowherein Riisagdescingd abo sot'-:,' our € rep dahy 1-._5 L .'
pr ocedu g% er?o#%gol orljtu asiﬁ __ ? (_ﬁ%@%’toa %ag :vt\:h I (ﬁn %/ Blo
st ar t.i- n,g,agﬁ,iggﬂeﬁjes are. et her- -aval1abl e or my Dbe p ‘epar ed by

met hods descri bed i-n Bul I Soc. Chlnt Fr.., 490 (1958); BuII Soc, chim
Fr., 592 (1967) 10. and Annales qex Chlnte (Paris 2656 . (1958) . _—

10 The conpounds of Fornula“PVmﬂEyb% converted jo fonpounds of Formula I
by the general procedure for ‘the reduction. of dt' é.,pes to thiols, as
described by J. J. D Amco iny. og. em, §43 (1961), as shown in
the foll owing reaction schere : Terr] [e rr “ﬁerr] wherei-n R i sasdescri bed
above. 15 The conpounds of Formul a | y. subsequently be converted to
the anti-ul cer agents of Forqulach by t e ‘process described in our United

States Patent No. 4,1 58,013 ag shown in the followi ng reaction schene.
TN .- HeN.
i cnzscn cn uug.m-n" e

272

20 'm which R‘ and X are; as descnbed above The reductlon of compounds of Formula V1o compounds of 20
. Formula lll, and the subsequent reaction of c¢ompounds of Formula'lll with a compound of Formula Il .to
produce antl uIcer agents of Formula | are further descrlbed in the followmg Ilustrative Procedures.

~ Illlustrative Procedure 1 - ' N ' o
N- Cyano-N’-{Z [(4-methyl 5-lmldazolyl)methylthlo]ethyl} N"—propargylguamdme N

25 A N-Cyano-N'—propargyI— "-(2-mercaptoethyl)—guanldme . o B 25
' -To asolution of 0.082 g{0.226 m mole} of N N’-bls[(N cyano-N’- _ _
propargyl)methan|m|dam|dyI]cystam|ne in 4 ml ethanol was added a so|ut|on of 0 082 g sodlum
borohydride in 2 mi ethanol.and the mixture was stlrred at room temperature far 1.5 hours. Acetic acid
: - {1 ml)}was added to decompose excess borohydrlde, ‘the solution was poured irito an 8% solution_ of
30 sodium bicarbonate in water (50 ml) and extracted with chioroform (3:x.15 ml). The chloroform . 30
' solution, after drying (Na; 804) was-évaporated to dryness to give O. 056 g of the title product as a :
‘syrup. L.R. {nujol}: 3410 and 3270(NH), 2540 (SH), 2160: (C=N), 1690 (C=N) ecm™"; n.m.r. -
" . {CDCL;—CH,0D) 5, 4.21 (NH), 4.03 (d, 2H, CH,C=C, 'J=2.5 Hz), 3.43 (m, 2H, CH. N) 2.73(m, 2H
SCH,), *2.45 (t 1H, C=CH,J= 2.5 Hz)." NUJOL isa reglstered Trade Mark. o '
35 This product W|thout further punflcatron was used in step B. L S _ . 35

B. N-Cyano-N’ {2-[(4-methyl~5-lmldazolyllmethylthlo]-ethyll-N”-propargylguanldlne '
S A solution of 0.029 g {0.16 m.mole) of the product of step A, in 1 ml ethanol containing 0.42 m

mole sodium ethoxide, was placed under a mtrogen atmiosphere and cooled to 4°C with stirring. After 5

minutes, 0.035g{0.21 m mole) of solid 4-methy| 5-ch|oromethyhm|dazole was added The mixture



and then

[err] 20 in which Rlerr] and X are as descri bed above. The reduction of

conpounds of Fornmula IV to conpounds of 20 Fornula I, and the subsequen
reaction of conmpounds of Forrmula Il with a compound of Fornmula Il to . ‘s
pr oduc% anti-ulcer agents of Formula 'l are further descrl l@@dzld}é{ ggzg B &
f ol | owg 5ttt -re—Protethi-es—H-tstrat-re—Proceture—— € '

ano-N -[2-[(4-nmethyl -5-imdazolyl)nmethylt io]lethyl] -N"- propargylganldl ne

25 A N- yticred fow bOMdi(\@bm(éaptl)@ed theh )%xtgatsﬂwdh pldorgora BooGimilon of
0.082 eQ%mg({ ation. T res:d::e was purified by thin layer

a r SO S e
A %@pﬁ) A e it
at room tﬁ'ﬁb@(ﬁéﬂl)u’fﬁno 2l 1§8!5(c RYnS=1; .ﬁﬁetacetoaebd a(alsgrm e 07.00 (1H,

deconpos NS ES(g, 1H) U etBysiR) (373 (6.120), ‘SH3L(Eni, ZH), mmpcur eml(sntm) an- 8%:sol ution
of- 30 sodi um bi carbonate in water (50 nl) and extracted W|th chl oroform(3
x 15 m) . Vignetivefirenedereem 30 solution, after dry ‘\Zﬂ Was :
‘ evapor%e £ h;ﬂr fig °‘i’:8“’ "Sttat)'sé’ ‘%‘3&" lﬁéeff?tf?%"gg‘?témﬂ‘f’ yﬁyfﬂ?' y
(nujol): SABPEHYTSTIY %’ﬂ'@'"?é BHEl R P 500 (c=N) cnferr];
nmr. (Cﬁﬂr—%mﬁ?ai%mb I\B-,('ﬁ-bg&n6NWnettf£nﬂﬁdaGtﬁdyl]gyvstahﬁ{J] J=2.5 Hz),3.43 (m- 2H
CHN), -2. 78,M-Bis@iicyfno?Y3-Butth® 14D mettanindblitlylldysamined Hz) . "NWOL" is a
" regi ster ed.NTbigli-ciamoRN'-(BBentyn-1-yilimethapmitmistyllcysiamineut  f ur t her pur| fication
was US N,ﬁl ls% cgano-N’-(2-methyl-3-butyn-2-yl} Imethaninddpnpidyllcystamine.and.
© N c,yan NN N-bis %L #YFetNv3-butvi-AeyAlmethapimisamidyl pustamine. tetnegiively. 15
]-N'-prop lution of 0.029 g-(0.16 mmole) of the product
of’ Ste ngggﬂe%boﬁran ‘[Segcont aining 0.42 mnol e sodium ethoxide, was . .
pl aced UNE&yana-Nii {2 1(@gRANAS TRRIBIRN e thpthis] QR BN I Db tHT1 Y dubnigihe,r T i ng. After 5-
m nut.es; - B:chBb- ~{2{]X42ﬂetml-ﬁamm)azowl)msthwtmb]dkhytbm'lmga-btﬁyrcmymruamtahé)yI i m dazol e .
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40 Anal. Calc'd for C,,H,N,S,: C, 46.38; H, 5.00; N, 30.91; S, 17.69 40
. Found: C, 46.12; H, 4.91; N, 31.21;S, 17.41 .

Example 2.
N,N’-bis[{N-Cyano-N’-{2-butyn- 1—yl)lmethammldamldyI]cystamme
- The general procedure of Example 1 is repeated except that the-N-cyano-N'-propargyl-S-
45 methylisothiourea utilized therein is replaced by an equimolar amount of N-cyano-N’-(2-butyn-1-yl)-S- 45
methylisothiourea, and. the tltle product is thereby produced.

Example 3. ' :
N,N’-bis[{N-Cyano-N’-(3-butyn-1 -yl)}methammldamldyl]cystamme '
The general procedure of Example 1 is repeated except that the N- cyano-N‘-propargy|—S- :
50 methylisothiourea utilized therein is replaced by an equimolar amount of N-cyano-N’-(3-butyn-1-yl}-S- 60
methylisothiourea, and the title product is thereby produced. '

Example 4.
N,N’-bis[{N-Cyano-N’-(4-pentyn- 1-yl)}methammndamndyl]cystamme '
' The general procedure of Example 1 is repeated except that the N- cyano—N'-propargyl-S—
55 methylisothiourea utilized therein is replaced by an equimolar amount of N-cyano-N'-(4-pentyn 1-yl)-S- 55
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wherein each R4 is the same- and is hydrogen or methyl oran acrd addltlon sait thereof
5. A compound as claimed in clalm 1of the formula :

I'IGRI .
’ SCH CHzHHCNHCHz =CH .

H
SCIIZCH 2!!1_-1(&“"0“ 2C=C
new

or an acid addition salt thereof. o -
30 ~ 6.A compound as claimed in claim 1 of the formula - o o : 30



The.general procedure of Exanp | s repeat ed except that the
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15 car hmﬂwa&oﬂﬂmreaoﬁndaﬂewmlocﬁs § tHe@By protiice.her eof . 2. A conpound as cl ai ned
in claim1l havi ng the formula:' [err] wherein each R4 is the sane and is
hydr og&hAMS net hyl , or an acid addition salt thereof. 20 3. A
cofpound a‘sW&'P%ﬂ°ﬂ’i‘eé‘?'ﬁ‘f"ﬁt 1 having the formul a:

20 [err] wherein each R4 is the same and is hydrogen or nmethyl, and nis
an jinteger of from1l to 6 inclusive, orj®n acid addition salt thereof. 4. A
conlpound as claimed in claim1l havrf‘ﬁﬁ“z‘t’*ﬁ’%'“fornul a: [err] wherein each
Rlerr] is the sanme and is hydrogenlor methyl, or an acid addition salt
thereof. 5. A conpound as clainmed PFH6Fg[™h 1 of the formula: [err] or an
acid addition salt thereof. 30 6. A conpound as clained in claim1 of

t he 160G Mhign each R is the same and is a stralght or branched chain alkyny! group &htaining from 3 to 9 16 .
carbon atoms, or an acid addition salt thereof. '

2. A compound as claimed in claim 1 having the formula:

W:H B; 4

SCﬂzcll NHCNI!-CHC=CR

$C8,CH NECNH-CUCSS crt

2
CII;

wherein each R4 is the same and is hydrogen or methyl, or an acid addition salt thereof.

20 3. A compound as claimed in claim 1 having the formula: 20

NCN

— pnd
SCBZCHZNHEHH- (Cllz) nc= CR

—ant
SCHzCHZNH(l:NH- {cH 2) nC=CR

NCN

wherein each R¢ is the same and is hydrogen or methyl, and n is an integer of from 1 to 6 inclusive, or an
acid additiori salt thereof.

4. A compound as claimed in claim 1 having the formula:

NCn C!ll3

SCIIZC!IZNHCNH-C—C= CR‘

cﬂ
25 I o 25
SCHZCH 2NH§I’IH-C|—C = CR‘
HCN Cl!a

wherein each R4 is the same and is hydrogen or methyl, or an acid addition salt thereof.
5. A compound as claimed in claim 1 of the formula:

ucH

SCH 2Cﬂ 2NHCNHCH ZCE cH

SCllzCﬂ 2NHﬁﬂHCH 2 =CH
NCH

or an acid addition salt thereof. . .
30 6. A compound as claimed in claim 1 of the formula: 30
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