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provided by the invention are acid addition

- salts. of the formulated compounds, Both the

.. compounds and their acid addition salts
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growth of transplantable tumours in both
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obtained thick oil -was heated for 2 hours .

with 200 ml-of concentrated bydrochloric -
acid on a steam-bath, After the reaction solt-

ra2|nea{
thyl)-cyclopropane, This was tr€
SCSIHLHF)Q ffi‘tlt)e Xetarteb% ing 1,2- 152-me plZ-Hle fil ne- at~=5t0

Q| deZ gV\bfeﬂe
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theRingOStl K28°- L1248 et - 75

10[err]65\
ether W th

n 100
ed.in

| l6§€',i 5100 mi
. of

urre . was then

ager goh@ptragids f or myfvet ti ng

88-89C). Upon
of mater and
£ 700 m

ned t he

of
ob

sor atéd in
a1, 2 bIS

n a‘after three

nyp -’”carbi-
| ] - hydrazi ne
.ed 'to, 26C. there
|-1,2-

90
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édrpmneahlb'émhlonde whickedftenitedy-t he ot her
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10No. 2) .
ration of-
phenyl - carb-

1dgsolated from

tion ‘had. cooled, it was extracted with methy- . -
lene chloride and the aqueous phase evapor:

ated to dryness -in vacuo, yielding a very
hygroscopic ‘hydrochloride which ‘was. dis-

solved in 100 ml of water and filtered 2

through 300 g of a polystyrene trimethyl ..




and nelted at 176[err] C (deconposition).
120 ng 75 EXAMPLE 12 The active
subst ance was honpbgeneqously L. ; '

but ane~TTxed wi.tp the other ingredients, sieved 15 dihydrochloride of
mel ting poi ntf

rcl-162[err]  through a nunber 5 sieve (nesh opening

C was prepar @c jording to, the*details about - 0.23 nm and m xed
agai n. The suBZr®/ given in exanple 2. o stance was
then filleédin{o gelatin capsules 80 9934036 19.0 g of —

1, 4- bi s( 2- et yd—kyrer-azimo)y= . ? ep)éﬁh’ fte Rb-Otrainkd omtab
suspended An 8430y! Einmofiuny &Ph mm @F‘*‘lﬂagehﬁ%{‘ﬂ @Wj(Dg methyl - 1,2 - %éuzmr "
Pr epar at i ow 300 hersp- ‘,‘w and fhdgesiad ydramn)-mhﬁ dpheeren o

hydr oxi de - taF"P‘ﬂ’ﬁ’Q;lc nf’;o

ﬂg\:ﬁlﬁéﬁgl

| vwaagm rrgre:esh-erlt%—u5 C.in 50 Six-
the mixture \ 1Y bis(2 - ‘“8)05 th‘ets ﬁ ““\gif‘ml f,f
chloride layer§ Sepathyl ether d.i_stllledrre& ﬂ§1‘8 / ((P‘éFF

h amchlonc acid &fas boiled
ated and t he eous ﬂshase"]e‘gt”? acted tw ce fm, 25 el;rlgm e epherco Mtefo 70

50 ny 25 . wit met hyl ene Cﬂi!g]@imd-e The Corrb“ﬂeduxturehadcooled, Suc%pitedpm-

ashed
80 ny met Ny| enesclgopi denethyltlzxd tgg h‘;ﬁr fhi& acid and ethyl
5 ngy pot assi mee;a}lbdﬂmleew odl{mgﬁn g,at p recrystalhﬁ‘eﬁr mmmt awetiamol/
15 ny vacua. Tdﬁfz-N ‘gté we,ygasth Saiabd e th1net e%ﬁee
ether. This sol utiﬁg 3 GRO trikmte I ﬁfftrdnhé“‘k@[{(% th%
in an ice-bath an fr Gne Yholl m#ev%%h%m cycle‘gex%é&e oxi de added
thereto in- pbr as'd[émeoon ¢ LsTeonsi sted of gﬁmpmmgar 5%
rice ing- n’@*ﬁ? g;a thyl gfiﬂunior DOsdtion of 254 tgenf dtm %bﬁ;pl 80
to give a tot immygfand e s %{ners Coyi-bydroeine 91dc030, Y, o gﬂ,p

loh gsI,N-'ﬁh e

dryness, 150 W teaﬂﬂ dofventraed | 5513;1(&“ ﬁ&ﬁ Ao
active subst anc@ow@mumr Wﬁ;ﬁm‘%?

boiling at cideNsomuigh rar- oh &lZWe30°C Thm was then _ed
63[err]-64[err] gﬁﬁ@ m@mm]m&@g@um - eI héa‘;? 8
m) . The corn mﬂiyu?. - 83 5 chi Oofb“ mzﬁze ﬂ]' %ﬁ} %@yﬁ y1.fe;maam¢er@§d_
was boi | éd wi t hpsatigdraring diNRPRELAETSS ipie ; Itﬁé MG inﬂnﬁ@hajted 75—
met hyl ene chl or gde.® Yol LiiocoMi ch the act i foe 26 Uioss-aioes/ of thed oﬁ%fm 90
solution was cagl M érr]C and,_in. the rranﬁqmaelllden‘l’a;?tqﬁ“cgd €% Nt € Godium
until hono-" 100 cour se ofE@MﬁG bmm ‘setér dﬂgldﬁm wﬁlﬁQJmmtureof ethyl
geneous. The sl tI -m s?f. S S 55 oI ¥d 1— ed;dﬁgandan&ﬂnbrluﬁel gifforiglf, ée‘tlg
of perbenzoic 38l 2¢ 2 el P kot ans B Neazing as:l ét}m mde) jﬁ’iuw“@g 95
of et hyl ene’ chl ori g oA diRdinfethglformamide e:“;ﬁ' hﬂj{;\gﬁg fafd \6@APorated.
dried and to. Thﬁecm9x$ o R St krsed FOY i al cis _g@@_mﬁm,m@_
talc. The whole m xtna ed ul,fa &Lg& I infEuamplat : ’fgﬁo)mug%ycﬁmml & i Ue
pressed to b con?@x$ K srﬁag: | @rhicH 5@s mg’m' 94 s ofiva povredyweichopthfrher PEACT
rapi dly shaken, firg}y t r 24 bawdliBo9 P ch Trht estion, into 254 f < ook B0 e of

; n,of a sol
pot assi um hydrOX| deohaml of hydrogen THET © Q5 Ll virg Eie %Qﬁ@mg% df Gwater,
then with 300 ni of asste Ehlde AT e@igs;d and, BORTRE BOL dé ahd A mo-

syrup until the 40 27EH bga&mzaﬁai bﬁdﬂonethatlﬂé’i‘?te\%a% Wit heastivh tl’éd”as £ 105
wei ght of 300 ny W et & m&—l%c sodi um car boumataeedswdﬂgted ‘" ‘t,e,{asscf,?n -
dried ‘D) - Preparation of Q.ng dragees c ’a‘fé ‘Eg xgvmh &}ikdl'HIﬂresult—

sul phat e, t he soI vent ACY 5 g 0ft Beinadhyle};2-di- sel @ss dilvegedyi d
in vacuo yi él di ng 5 benzc gﬂﬁﬁemﬂ 160 ml I’f ‘% ;fgg 110
at 96[err] trans ?[

m%i Q- residual jéfﬂ{aﬁg?ﬁ%negggﬁ fra
— cy .
nferr]=1. 4849_' gngegyl-f Ql)ﬂ: Sﬁgh r%ﬂh N UOThe distillate was a colour

| w . 1 b W 91° —93°C/0.02
o " - Jess oil hich boiled at
50 ?mxture ihere as then added a solutxon O-E He.

34 g of trans 1 /4-bis(bromo-ethy)-cyelo- Upon treatment of the base in an alcoholic -115

: B ide.
hexane in 35 ml o -dm:etgzétzrmfg? 15 solution with an alcoholic sclution of 2

f ozalic. acid, the dioxalate
[ v the NN-'dlﬁmet'hYl' equwalents o Hization:. ffom
5 T Kot e Sl o M ST
t};:iresxgxzt ggu::ftl l:ngoélﬁlms;dﬁmetg’yl o In an enalogous manner the following
- and €%

1,2-bis! (z.methyl-hydra-
] “ether)/ were prepared: frans t
: w ?ndmlﬂfm&hgdeex% (itvgz washed ?;?)'gg%}gﬁlﬁmgg B(ﬁd I:;mf%—bli?a-
oo . (methy de and with water, thyl] - cyclohexane
~60 with 1-N sodium hydroxi ated, methyl - hydrazino - ety 125
('¥l11ed mt?luzodl ;?stasﬁiggéteu;ﬁ e‘t,ralptg:atmn of boiling point 95°—98 C/001 mm Hg.
e resi




The follow ng exanples illustrate the pre- manni t ol

60 ng 115 55 paration of pharmaceutical preparations con- tal c

5 ng . ...._talning-thenevel=derivaives—of theinven- corn starch

10 rrg tion. A) Preparation of capsul es cont ai ni ng:

wei ght of the kernel 100 ny 1 - nmethyl. - 2 - (carbarmyl

B) coating 60 nethyl)-hydrazi ne hydrochl ori'dex . 50 ny Tth

consi sted of 90% sugar, 5% rice 120 manni t ol ' o

1456 ny starch and 5% toedget o give a total weight of t\or(c '

15T \xguung o

These dra ees WP{E# &pared_ in th asﬁmh‘bydmme mixed with 50 ml of Sl
dm'ectl l:hereguer 80 ’. -

210 Iawﬁmeuc acid ethyl ester were \{i

dbd The" mlxtune was then heated for 2 ©19). 1 -
[0y lmi- of N )-hours at reflux,. cdojed @6 IEOTC NidGtralizedt R for mul a
hydra@Ffih!é e 3@? with glacial - acetic acrd qrpoidtad Gkl err |

20) 157 e

. The mlynem ti ]
_- 5Oc 700m1 ‘ﬁ Pﬁ%ﬂ °§ sat ur-at ed or
unsatmatfe I

ymie {94 gl L.phatic
h dIO oaﬁad)ahercradandalthe vﬂimne aand dial

Moﬁkaohase extracted once w1th '15
h.ated
her e-ydrodidd aﬂd 4,x

993, 0

l-hydramneﬁﬁiﬁ%\égi e%{%‘ i éﬁ\ﬁg
mide was added sol

an 30Q)1F11 Wbﬁf bﬂlc‘i chipo-

sodmm 'i%dl b

me&&@w)o rlﬂyresxduewadﬂl 1e¥dnd the
coi¥ e ndliten methylenez oride.c dlirp oslshoronmaflm g2 s' P A and
azoxyt vtm‘ﬁ;b ns Ylgwthyl‘h { nulggd in
cl ai nﬁ o@gmathl Qrat rdﬂ:'& 5 ﬁdg ess 01, = sal t

t her Eﬁn sédliunl sﬂﬂi‘afee&fao

omedazo or: A‘;)zmxg o@sﬂm fgregmng dm?;)tylmounds of t he
ofhul é‘hglrvseiﬂall frazs. 12-1119[6 o

d-l mua@snmdﬁ@tmloof wntehtraedcaqmml ks e

al “&eg‘hfyfm K acid werey $8|° carrier.
ho
er ehiRat ‘%Yen%g b GF oo b tféLKegbh £ OPHe Ly sofuti @aﬁ’%ﬁ?ﬁ%s. for the
nuf]aﬁihguﬂe " adiftitibe & o solution S£65 gaf h&b@@ewmyﬁaomecay Oy kCch may-
@1 hﬁmdsal@snl@fmt#e'- uwcryitalhzedl nsth;iéqlem -
Ll er reactlng 70
am n%@ggﬂ con lﬁ.fimratecac mggl ﬂ ahy raé;l ne or a
met hyw hyldmxxde awneatetb tH)rnget umﬁhgmmiachwmemrﬂ di no, carb-

wh3: Hwithy ethesy me in 300cmipgf| abso- a9 ophenyl
arzﬁ@ﬂgm B D B

I\ﬁh@ 1m:mclu<:e¥t’f'I t he radi caI
A[ er ri}ed bxhlastléatnn a hglgurlesszﬁil a’ll‘keox;beamiumwwévh;cchteazazﬂo&xal kyl car bonyl ,
h® sHie Ralah #c8%s géﬂ*eﬁmcllg %}" gly adug dissatyed in 200 gh #hef eeresnc dod espondi ng
070 B e o S AT S SRR et hyl -
pounds. EXAMPLE 9 C, evaporated in vachd kuﬂgﬂﬁ gmZi ne whi ch

cont ai ﬁ!; bZJ?HnS&(Zr-a@Fthyl - hydrazino) -

40 methyl]-cyc
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“iodide:
pans,
E ,(wdo-»methyl)-cyclopropane,

clopropane was prepared according
to the procedure described in Example 8 and

boiled at 74°C/0.02 mm Hg.
The trans or cis 1,2-bis(iodo-methyl)-

cyclopropane starting materials used in ex- -

amples 8 and 9 were prepared as follows:

. Cyclopropane-1, 2-d1carboxy11c acid diethyl

ester was reduced in ethyl ether with lithium
aluminium hydride to form 1 2-bzs(p—hydmxy—
methyl)-cyclopropane. . ‘This was treated in
pyridine at —5° to —16°C with paratoluene-

. sulpbonyl chloride, whereby there was cb-

tained 1,2 - bis(paratolyl - sulphonyloxy -
methyl)—cyclopmpme (trans form, melting
point 76°—76.5°C; cis form, melting point
88°—89°C). Upon boiling the toluenesul-
phomc acid ester with sodium jodide in acet-
one, ‘there was obtained the corresponding

trans 1 2-b1s(1odo—methyl)—cyclopro—
melting point 10°—11°C; cis 1,2-bis
meltmg point

59°—60°C
ExampLE 10
To a solution of 12.5 g of sodium in 520

" ml of absolute methanol cooled to 20°C there

was added at one time 71 g of )-methyl-1,2-

residue recrystallized three times from meth-
anol/water yielding 1-methyl-2~(carbamoyl-
methyl)-hydrazine hydrochlcnde melting at

165°C
' EXAMPLE 11
To a suspension of 4.6 gof sodium in 300
ml of absolute N,N-dimethyl-formamide
(cooled to 10°C) there¢ was added at one
“time, 62.8 g of 1- methyl-1,2~d1(b°nzyloxycar—

105

10

bonyl)-hydrazine in 100 m! of absolute N,N-

dimethyl-formamide and, immediately - there-
" after, 43 g of bromo-acetanilide in 100 ml
-egd i.lbsolute N,N-dxmethyl—formamxde wete
adde :

The mixture was then heated for - 4 ours :

at 100°C, evaporated in wvacuo and twice
pamuoned between 300 ml of water apd
700 mi of chloroform. The chloroform solu-
“tion ‘was separated, dried over sodium sul-

115

- phate and evaporated #n- vacuo, The oily © =

residie crystallized upon treatment with

methanol and, after three - reu'ystalhzanons

from methanol yielded -methyl-l 2-di-

(benzyloxycarbonyl - 2 - [(phenyl - carb’ -

?régoyl)-mcthyl]-hydxazme meltmg at 103%—

44,7 g of .the foregoing dx(benzyloxycar—
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3) 1,3 - Bis(2 -
hydr azi no) stituent but is also parti al
necessary, nverting the radical ¥A[err] -
?\d/e into.
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Sout hanpton Build

Gob i [, potassmm hydroxxde and

sodinm carbonate solution and water, dried

and the residue distilled in vacuo yielding
. The following examples illustrate the pre-
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cont ai ns
but ane and its di hydrochl ori de. st
and, in either 5) 1,10 - ‘Bir§(2 - rret hyl
di hydr ochl or t he product
6) 1,4 - Bi 5(2 7___rret hyT hydra2| no)d conv
SO S L E e i
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hydr azi no) t i o Galfers dk: nzitiaii ragl ﬂ:kembdﬁ:@ﬂip
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. . . tm&
desired, oxidized LM ﬂaxﬁﬁﬁﬂm 1S s‘&?‘
t he correspondl Ng azg40Wy Q{@gﬁﬁﬁnﬁ.@ﬂ,_
25) A variation of tahﬁylpm&me]slﬁrdﬁﬂﬁe didd was3
hydrazine in which .
hydrazine is partial |y subst i Esiverde by pr o-
1) 14 bis(2 -
11) 1,5 - Bis(2 - %ﬁ%}ﬁ@ 3%
reduci ng the re- eﬁ)fﬁ{lg and 1t dlﬁy roc
met hyl hydr azin tane Sifs "éf F’o
tri hydrochioride. 2 1% 100 ml addmo ﬁ%?
er,*thehiﬁ R4tk &
inclaim 1, Chhaktr ythe gtethgdene chloride layer separ-
substantial Iy as des"&qdlad‘é
tracts were dried thh
zi no) - net hyl ] -cycl omaﬁaﬂnﬁl dtd Snd{hell @vaporated in
inclaiml hx et
e ] ution w.
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zi no) -nmet hyl]-cyclo lved in 50 ml of methylene chloride.
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O fice by the OourleffPlﬂ?hg s‘egy
luu iy“sh \m&hc
CORRECTI ON OF CLER
then with 300 ml of saturated sodium thio-
- " sulphate solution, then washed with saturated
over sodium sulphate, the solvent evaporatcd
1,4-bis(methyl-azoxy)-butane boiling at 96°
—97°C/04 mm Hg, np,*=1.4849.
paration of pharmaceutical prepatations con-
taining the novel derivatives of the inven-~
A) Preparation of capsules contammg
1 - methyl - 2 - (carb:
. mannito]
talc

60 50 mg
i 145 mg

15 mg
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met hyI

erting the resulting
bl’ G@n’ve substance was hom
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ceowassm filei intp gelagin capshles
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thxémmmppﬁomah@eﬁaﬁ Oidspbe
otyretigh ndnml!bts éqwnt(mssh 0penmg
| mt 3 mm) and mixed again. The sub-

(No. 4).
m C) P RXEN5002RE drd -
) W@ihing hngam gamgrucﬁensor fg'éets h%on
|va1) ik@d and salts claied

1 h-drrnaethlh- 2 - (cazbamoyl - A
Z

4§an{m ing hydrpehozide) 4160b|$[$§2

5 m

&31) sticgnpounds  as fornull&t:ﬁi

tofcal B‘ielgft( of t%e ?‘F@P‘ﬂyl 150 mg

O&Jns1sted of 909 sugar, 5% tice
| M&Chnd Gi%% elend %;vewheml welght of

w%e active m%%nace _'Was' m1xed 'Wlth

manm épcand ﬂ:,ﬁ t%&)N 5 siev

W’&hT\N( led with water to form g 10%

e
Ofendons, et SRL U S
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FE’CS to 1convex ern é[ach %PO mg
These kernels were coated according to
usual methods with sugar syrup wuntil the
end weight of 300 mg was obtained. -
D) Preparation of 200 mg dragées con-

A) kernel |

trans 1,2 - bis[(2 - methyl - hydra-
zmo)—methyl]—cyclo—propane
mannitol

talc

corn starch

weight of the kernel
B) coating
This consisted of 909 sugar, 5% rice
starch and 5% talc to give a total waght of
100.0 mg.
These dragées were prepared in the same
manner as described in Example C.
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 Page. 5

line 51 del et e "ethyl"

insert "methyl™ Page 5, line 75 and page 8, lines™46 and 47, delete
"hydrochl ori de" insert "dihydrochloride" - *s. -Attention is also dJ rected to
the following printer's errors:- Page 2“§ line 57, for "be" ad "bear"
P8ge 3, line 33, for "nmethyl%30&ad "et hyI " Page 3, line 77, for
“hydrazl 1e"'read ’ I\écirrazone" Iqe : I|ne 82, Tor "tront ‘read "wi th"
Page qu:ir d‘? s fm'fm'b‘ nzoy| oxycgrw) baﬁ“‘-’t‘YD' wPage 5, line
31, f &t Qjﬁ Qm‘.'gonyl “rea %qnz eggs;yf:gr oyl - _Page™®, |ine 26,

for Jat wm&omhﬁrae satdr@elior’ aisﬁmsqememayl)-memyl]@@amﬁ
MCFll \Mlech(gg'henai t elrloﬂﬂé car.b

s 19@)

" §. Odliphatic

D 4Mdeﬁm and ‘the con'espondmg azo
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and azoxy comporunds and acid addition salts
of the formulated compounds,

2) Compounds of the formula given in
claim 1, and acid addition salts thereof,
wherein the substituents are taken from the
series halogen, cyano, carboxy (which- may
be esterified, hydroxy-alkyl, alkyl-thio,
amino-alkyl,  amino-alkoxy,  acyl-amino,
ureido, thioureido, guanidino, amidine,. carb-
amoyl, allophenyl alkylsulphonyl,
methylhydrazino-methyl, = methylhydrazin
alkoxy and methylhydrazmo—alkylcarbony]
and the corresponding azo and azoxy com-
pounds.

3) 1,3 - Bis(Z - miethyl - hydrazino) - pro-
pane and its dihydrochloride, -

4) 1,4 - Bis(2 - methyl - hydrazino) -
butane and its dihydrochloride.

5) 1,10 - Bis(2 - methyl - hydrazine) -
decane and its dihydrochloride.

6) 14 - Bis(2 - methyl - hysdra,zmo) -
butene-(Z) and its dihydrobromide.

7) Cis 1,2 - bis(2 - methyl - hydrazmo) -

cyclopmpane
8) Trans 1,2 - bis(2 - met:hyl hydrazmo) -
cyclopropane.
9) 1 - Methyl - 2 - [3 - chioro - buten -

(2)-yl}-hydrazine and its dihydrobromide.

10) 1,2 - Bis(2: - methyl - hydrazino) -
ethane and dts dihydrochloride.

11} 1,5 - Bis(2 -~ methyl - hydrazino) -
pentane ‘and its dihydrochloride.

12) 1,6  Bis(2 - methyl - hydrazmo) -
hexane and its trihydrochloride,

13y 2,2* - Bis(2 - methyl - bydrazino) -
diethyl ether

14) Trans 1,4 - bis{(Z - methyl - hydra -
zino)-methyl]-cyclohexane and its hydro-
chloride.

15) Cis 1,2 - bisf(2 - methyl - hydrazmo)— - pounds -

methyl]—cyclohexane and irs dioxalate.

16) Trans 1,2 - bis[(2 - methyl - hydra -
zino)-methyl]-cyclohexane.

17y Cis 1,3 - bis{(Z - methyl - hydra -
zmo)—menhyl]—cyclohexane -

18) 1 - Methyl - 2 - - {carboxy - methyl) -
hydrazine and its hydrochloride.

acyl '

- tecting

1, +st(meﬂ1yl—azoxy)-ebutane

23) A composition of matter comprising
a compound. as formulated in claim I (or &
salt ﬂhcnwf) or 2 oortesponding: azo or azoxy
compound in association with a compatible
pharmaccutical carrier... .

24) A process for the manufacture of the
derivatives and salts claimed in clim 1,
which process .comprises either reacting

methyl—hydrazmee or a- methyl-hydrazine in

which the hydrazine is partially substituted
by protecting groups with. a2 compound
which yields the radical. A {wherein: A* has
the same meaning as A in claim 1 or is a
group which is convertible into A) or methyl-

-ating a hydrazine which contains such-a. radi-

cal as a substituent or a hydrazine which
not only contains. such- a radical as a sub-
stituent but is also partially further sub-

stituted by protecting groups, and; in_either

case if necessary, converting the radical A’ in
the product into A and; also: if neoessary,
converting the resulting' compound of t
formula given in claim 1 into: an.: acid addl-
tion salt—said formulated :compound: or acid
addition salt being then, if desired, oxidized
to the corresponding azo-or azoxy compound.
25) A variation of the process set forth in

-‘lclaxm 24, which comprises reacting: methyl
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hyd.razme or .a methyl hydrazine in which

the hydrazine is partially- substituted by. pro-

‘tecting groups with the appropriate ‘carbonyl

compound and subsequently reducing the re-
sulting hydrazone and splitting: off any pro-
p . therefrom:

26) A process for the manufacture of the
dmvatwes and salts claimed in claim -1,
substantially as described. with reference to
the Example,
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27) Compounds as formulated in claim 1

and the corresponding: azo and azoxy com-
and acid addition salts of the for-
mulated compounds, when manufactured: by
the process claimed in claim 24, claim 25 or

claim 26,
: W. D. WHITAKERM
Patent Agent :
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