
993,036                               5        benzyl ammonium type anion
exchange resin.        with ethyl ether and the so-obtained crystal-   The
so-obtained aqueous solution of the free      line 1,4  bis[(2 - methyl -
1,2 - dibenzoyl -      base was concentrated in vacao and the resi-
hydrazino)-methyl]-cyclohexane melted at 65            due distilled in a
high vacuum. The so-           l67-l75[err]C.      obtained 2,2[err] -
bis(2 - methyl - hydrazino) -   45 g of the so-obtained product in a mix-
diethyl ether distilled at 78-82[err]C/0.05      ture of 250 ml of acetic
acid and 250 ml of            mm Hg; n[err][err]=1.4736.
concentrated hydrochloric acid was boiled
for 2.5 hours in a nitrogen atmosphere. Alter 70
EXAMPLE 4                    the mixture had cooled, the precipitated pro-
71.5 g of 1-methyl-1,2-di                  duct was filtered off with
suction, washed      10 hydrazine were dissolved in 125 ml            with
concentrated hydrochleric acid and ethyl             of 2-N sodium
methylate solution. 29.7 g of       ether and recrystallized from methanol/
l,3-dichloro-butene-(2)  were  then  added        (ethyl ether). The
so-obtained hydrochloride  75             thereto and the resulting mature
heated at        of trans 1,4-bis[(2-methyl-hydrazino)-methyl]-  reflux for
one hour. The reaction mixture         cyclohexane melted at
l90[err]-191[err]C.             was then concentrated in vacuo, mixed with
ice-water and extracted with ethyl ether. The            EXAMPLE 7
ether layer was washed with diluted sodium        A solution of 254 g of
l-methyl-1,2-diben-      hydroxide and water, dried with sodium sul-
zoyl-hydrazine and 650 ml of N,N-dimethyl- 80      phate and concentrated
in vacuo. The amor-      formamide was added to a solution of  24 g
phous residue was dissolved in 250 ml of          of sodium  hydride in 400
ml of N,N-di-      33% solution of hydrogen bromide in glacial
methyl-formamide with stirring and slight              acetic acid and the
resulting solution per-       cooling to 20[err]-30[err]C. There was then
added              mitted to stand for 24 hours, whereupon 1-
thereto a solution of 227 g. of cis 1,2-bis 85              methyl - 2 - [3
- chloro - buten - (2) - yl] -    (paratolyl-sulphonyl
oxymethyl)-cyclohexane              hydrazine dihydrobromide crystallized.
After      in 600 ml of N,N-dimethyl-formamide and
recrystall1ization from  glacial acetic acid it   the resulting mixture
heated at 75-80[err]C              melted at 104-110[err]C.
for 20 hours. Most of the N,N-dimethyl-
formamide was then distilled off in vacuo, 90
EXAMPLE 5                    the  residue  poured  into  1-N  sodium
39.3 g  of 1,4-dibromo-butene-(2) were          hydroxide, extracted with a
mixture of ethyl         added to a solution of 113.5 g of 1-methyl-
ether and methylene chloride, the  (ethyl         1,2-di hydrazine and 300
ether)/(methylene chloride) extract washed               ml of
N,N-dimethyl-formamide which con-           with 1-N sodium hydroxide and
with water, 95               tained 9 g of sodium hydride. The result-
dried with sodium sulphate and evaporated.  



ing mixture was heated for one hour at 80[err]       The residual cis
1,2-bis[(2-methyl-1,2-ben-               C and worked up as described in
Example        zoyl-hydrazino)-methyl]-cyclohexane (a vis-               4,
yielding a thick oil which was permitted       cous oil) was poured,
without further puriti-               to stand for 24 hours in 600 ml of a
33%          cation, into 2.7 litres of ethanol and, follow-  100
solution of hydrogen bromide in  glacial               acetic acid. 1,4 -
Bis(2 - methyl - hydrazino)-   ing the addititon of a solution of 530 g of
butene-(2) dihydrobromide precipitated and,       potassium hydroxide and
475 ml of water,                 after recrystallization from
ethanol/water,     boiled for 15 hours under a nitrogen atmo-
melted at 192[err]-194[err]C.                   sphere. The reaction
mixture was then con- centrated under reduced pressure, the con-  105
EXAMPLE 6                         centrate saturated with solid potassium
A solution of 63.5 g of 1-methyl-1,2-di    hydroxide and mixed with ether.
The result-                  45 benzoyl-hydrazine in 160 ml of N,N-di-
ing ether phase was filtered, dried with                methyl-formamide
was added to a solution of    potassium hydroxide and evaporated. The
6 g of sodium hydride in 100ml of N,N-         residual cis
1,2-bis[2-methyl-hydrazino)-  110                dimethyl-formamide with
stirring and slight    methyl]-cyclohexane was purified by frac-
cooling to 20[err]-30[err]C. To the so-obtained    tional distillation. The
distillate was a colour-            50 mixture there was then added a
solution of     less oil which boiled st 92[err]-93[err]C/0.02
34  g of trans 1,4-bis(bromo-ethyl)cyclo-    mm Hg.                 hexane
in 35 ml of N,N-dimethyl-formamide.       Upon treatment of the base in an
alcoholic   115                 The resulting mixture was heated for 15
solution with an alcoholic solution of 2                      hours at
55[err]C. Most of the N,N-dimethyl-   equivalents Of oxalic acid, the
dioxalate               formamide was then distilled off in vacuo,
crystallized out. After recrystallization from                 the residue
poured into 1-N sodium hydroxide   water/ethanol it melted at
160[err]-162[err]C.                 and extracted with a mixture of ethyl
ether    In an analogous manner the following  120
and methylene chloride. The (ethyl ether)/     were prepared: trans
1,2-bis[(2-methyl-hydra-                 (methylene chloride) extract was
washed      zino)-methyl]-cyclohexane of boiling point             60 with
1-N sodium hydroxide and with water,     89[err]-90[err]C/0.04 mm Hg and
cis 1,3-bis[(2-                  dried with sodium sulphate and evaporated.
methyl - hydrazino - methyl] - cyclohexane                  The residue
crystallized  upon  trituration   of boiling point 95[err]-98[err]C/0.01 mm
Hg.                   6                                          993,036  



EXAMPLE 8                    diacetyl-hydrazine mixed with  50 ml of
A solution of 67 g of 1-methyl-1,2-diben-      absolute ethanol, and
directly thereafter 80              zoyl-hydrazine in 170 ml of
N,N-dimethyl-        g of bromo-acetic acid ethyl ester were
formamide was added to a solution of 6.3 g       added. The mixture was
then heated for 2          5   of sodium hydride in 100 ml of N,N-di-
hours at reflux, cooled to 20[err]C, neutralized  70
methyl-formamide with stirring and slight        with glacial acetic acid
and evaporated in              cooling to 20-30[err]C. A solution of 40 g
of   vacuo. The oily residue was partitioned twice              trans
1,2-bis(iodo-methyl)-cyclopropane in 50    using 700 ml of chloroform and
300 ml of              ml of N,N-dimethyl-formamide  was then        water.
The chloroform layer was separated          10  added  thereto and  the
resulting mixture        and the aqueous phase extracted once with  75
heated for 2 hours at 40[err]C. Most of the N,N- 300 ml of chloroform. The
combined chloro-              dimethyl-formamide was then distilled off in
form extracts were then dried with sodium              vacuo, the residue
poured into 1-N sodium        sulphate and evaporated in vacuo. The  so-
hydroxide and extracted with a mixture of        obtained oily residue was
distilled and, after          15  ethyl ether and methylene chloride. The
a short time, 1-methyl-1,2-diacetyl-2-ethoxy-              (ethyl
ether)/(methylene chloride) extract was   carbonylmethyl-hydrazine
distilled at 116/              washed with 1-N sodium hydroxide, water,
mm  Hg as a nearly colourless oil;              5%  sodium  thiosulphate
and water, dried        n[err]=1.4652.              with sodium sulphate
and evaporated.            A) 20 g of the foregoing diacetyl com-
20    The residual trans l,2-bis[(2-methyl-1,2-      pound in 150 ml of
concentrated aqueous 85   dibenzoyl-hydrazino)-methyl]-cyclopropane (a
hydrochloric acid  were heated on a steam- viscous oil) was dissolved,
without further      bath for 1.5 hours under a nitrogen atmo-
purification, in 800 ml of ethanol and, fol-     sphere. The yellow
solution was then evapor- lowing the addition of a solution of 65 g of
ated in vacuo and the crystalline residue         25  potassium hydroxide
in 60 ml of water, boiled    twice recrystallized  from  water/methanol 90
for 16 hours under a nitrogen                 yielding 1 - methyl - 2 -
(carboxy - methyl)-              The reaction product was concentrated
under      hydrazine hydrochloride melting at 168[err]C
reduced pressure, the concentrate saturated      (decomposition).
with solid potassium hydroxide and treated      B) 73.1 g of
1-methyl,1,2-diacetyl-2-ethoxy-         30  with ether. The ether phase was
filtered,      carbonylmethyl-hydrazine in 300 ml of abso- 95
dried with potassium hydroxide and evapor-       lute methanol were heated
at reflux for 6              ated. The residual trans 1,2-bis[(2-methyl-
hours. In the course of this time hydrogen
hydrazino)-methyl]-cyclopropane was puri-        chloride was introduced
into the solution.              fied by distillation yielding a colourless
oil   Then, the solution was evaporated and the         35  which boiled at
88[err]C/0.04 mm Hg and        oily residue dissolved in 200 ml of concen-
100              which, upon cooling, congealed to a crystal-     trated
aqueous ammonia solution. The solu-              line mass which melted at
about 30[err]C.        tion was then maintained for 6 hours at 20[err]
EXAMPLE 9                    C, evaporated in vacuo and the crystalline
Cis 1,2 - bis[(2 - methyl - hydrazino) -        residue recrystallized
three times from meth-         40  methyl]-cyclopropane was prepared
according       anol/water yielding  1-methyl-2-(carbamoyl- 105
to the procedure described in Example 8 and       methyl)-hydrazine
hydrochloride melting at              boiled at 74[err]C/0.02 mm Hg.
165[err]C.                The trans or cis 1,2-bis(iodo-methyl)-
EXAMPLE 11 



cyclopropane starting materials used in ex-         To a suspension of 4.6
g of sodium in 300         45  amples 8 and 9 were prepared as follows:
ml of absolute  N,N-dimethyl-formamide l10
Cyclopropane-1,2-dicarboxylic  acid  diethyl      (cooled to 10[err]C)
there was added at one              ester was reduced in ethyl ether with
lithium     time, 62.8 g of 1-methyl-1,2-di(benzyloxycar-
aluminium hydride to form 1,2-bis(p-hydroxy-      bonyl)-hydrazine in 100
ml of absolute NN-              methyl)-cyclopropane. This was treated in
dimethyl-formamide and, immediately there-         50  pyridine at -5to
-10[err]C with paratoluene-     after, 43 g of bromo-acetanilide in 100 ml
115              sulphonyl chloride, whereby there was ob-         of
absolute N,N-dimethyl-formamide were              tained 1,2 -
bis(paratolyl - sulphonyloxy -       added.
methyl)-cyclopropane (trans form, melting           The mixture was then
heated for 4 hours              point 76[err]-76.5[err]C; cis form, melting
point at 100[err]C, evaporated in vacuo and twice         55  88-89C). Upon
boiling the toluenesul-           partitioned between 300 ml of water and
120             phonic acid ester with sodium iodide in acet-     700 ml of
chloroform. The chloroform solu-             one, there was obtained the
corresponding         tion was separated, dried over sodium  sul-
iodide: trans 1,2-bis(iodo-methyl)-cyclopro-      phate and evaporated in
vacua. The oily             pane, melting point 10-11[err]C; cis 1,2-bis
residue crystallized  upon  treatment with         60
(iodo-methyl)-cyclopropane,  melting  point       methanol and, after three
recrystallizations 125             59[err]-60[err]C.
from  methanol, yielded  1-methyl-1,2-di-
EXAMPLE 10                    (benzyloxycarbonyl - 2 - [(phenyl - carb -
To a solution of 12.5 g of sodium in 520        amoyl)-methyl]-hydrazine
melting at 103[err]             ml of absolute methanol cooled to 20C there
109[err]C.         65  was added at one time 71 g of 1-methyl-1,2-
44.7 g of the foregoing di(benzyloxycar- 130
993,036                                          7      bonyl) compound
were hydrogenated in 200           The active substance was homogeneously
ml of methanol over 5 g of palladium/carbon      mixed with the other
ingredients, sieved  65     (5%) under atmospheric pressure and at ca
through a number 5 sieve (mesh opening     20[err]C. After termination of
the hydrogen      about 0.23 mm) and mixed again. The sub- 5   absorption,
the catalyst was filtered off, the   stance was then filled into gelatin
capsules     filtrate adjusted to pH 3 by treatment with      (No. 2).
ethereal  hydrochloric acid and then evapor-       B) Preparation of
capsules containing:  70     ated  in  vacuo.  1-Methyl-2-[(phenyl-carb-
1,5 - bis(2 - methyl - hydrazino)-     amoyl)-methyl]-hydrazine
hydrochloride was         pentane dihydrochloride   25 mg 10  isolated from
the oily residue by several re-      mannitol                 90 mg
crystallizations from methanol/(methyl ether)      talc
5 mg 



and melted at 176[err]C (decomposition).
120 mg  75                     EXAMPLE 12                      The active
substance was homogeneously        i) 1.4 - bis(2 - methyl - hydrazino) -
butane  mixed with the other ingredients, sieved 15  dihydrochloride of
melting point 160[err]-162[err]  through a number 5 sieve (mesh opening
C  was prepared according to the details         about 0.23 mm) and mixed
again. The sub-     given in example 2.                          stance was
then filled into gelatin capsules 80        ii) 19.0 g of
1,4-bis(2-methyl-hydrazino)-     (No 4).     butane dihydrochloride were
suspended in 20  100 ml of methylene chloride. Following         C)
Preparation of 300 mg dragees con-     the addition of 80 g of potassium
hydroxide      taining the following ingredients:     in 50 ml of water,
the mixture was thoroughly      A) kernel     shaken, the methylene
chloride layer separ-      1 - methyl - 2 - (carbamoyl -         85
ated and the aqueous phase extracted twice        hydrazine hydrochloride
50 mg 25  with  methylene  chloride. The combined           mannitol
80 mg     methylene chloride extracts were dried with       talc
5 mg     potassium carbonate and then evaporated in        corn starch
15 mg     vacua. The residual oil was dissolved in 100     ml of absolute
ether. This solution was cooled  total weight of the kernel 150 mg 90 30
in an ice-bath and 37 g of yellow mercuric      B) coating     oxide added
thereto in portions. The result-      This consisted of 90%  sugar, 5%
rice     ing mixture was permitted to stand for 0.5      starch and 5% talc
to give a total weight of     hour at 25[err]C, filtered evaporated to
dryness, 150 mg.     and the residual oil distilled in vacuo yielding  The
active substance was mixed with  95 35  1,4 - bis(methyl - azo) - butane
boiling  at    mannitol and sieved through a No. 5 sieve
63[err]-64[err]C/15 mm Hg, n[err]=1.4353.       (mesh opening about 0.23
mm). The corn        iii) 8.5  g of 1,4-bis(methyl-azo)-butane     starch
was boiled with water to form a 10%     were dissolved in 50 ml of
methylene chloride.  paste with  which the active substance/     The
solution was cooled to 0[err]C and, in the  mannitol mixture was mixed
until homo- 100 40  course of 2 hours with stirring and ice-cool-
geneous. The slightly moist mass was granu-     ing, a solution of 18.9 g
of perbenzoic acid    lated with a No. 3 sieve (mesh opening     in 600 ml
of methylene chloride added there-    about 1.0 mm). The granulate was
dried and     to. The mixture was then stirred for a       mixed with the
talc. The whole mixture was     further hour at 0C. The methylene chloride
pressed to biconvex kernels each of 150 mg 105 45  solution was then
rapidly shaken, first with    and 8.0 mm diameter.      500 ml of 10%
potassium  hydroxide and         These kernels were coated according to
then with 300 ml of saturated sodium thio-      usual methods with sugar
syrup until the      sulphate solution, then washed with saturated   end
weight of 300 mg was obtained.      sodium carbonate solution and water,
dried        D) Preparation of 200 mg dragees con- 110 50  over sodium
sulphate, the solvent evaporated    taining:      and the residue distilled
in vacuo yielding       A) kernel      1,4-bis(methyl-azoxy)-butane boiling
at 96[err] trans 1,2 - bis[(2 - methyl - hydra-      -97[err]C/0.4 mm Hg,
n[err]=1.4849.            zino)-methyl]-cyclo-propane 25 mg 



The following examples illustrate the pre-     mannitol
60 mg 115 55  paration of pharmaceutical preparations con-     talc
5 mg      taining the novel derivatives of the inven-      corn starch
10 mg      tion.        A) Preparation of capsules containing:
weight of the kernel  100 mg      1 - methyl - 2 - (carbamoyl -
B) coating 60  methyl)-hydrazine hydrochloride    50 mg        This
consisted of 90%  sugar, 5%  rice 120     mannitol
145 mg         starch and 5% talc to give a total weight of     talc
15 mg         100.0 mg.
These dragees were prepared in the same
210 mg       manner as described in Example C.         8
993,036           WHAT WE CLAIM IS:-                           19) 1 -
Methyl - 2 - (carbamoyl - methyl)-          1) Compounds of the formula
hydrazine and its hydrochloride.                  A-NH-NH-CH[err]
20) 1 - Methyl - 2 - [(phenyl - carb -     , in which A is a saturated or
unsaturated     amoyl)-methyl]hydrazine and its hydro-   5  aliphatic
hydrocarbon radical which, when a   chloride.
60       saturated chain contains, or which otherwise    21)
1,4-Bis(methyl-azo)-butane.       may contain one or more substituents as
here-   22) 1,4-Bis(methyl-azoxy)-butane.       inbefore defined, and the
corresponding azo     23) A composition of matter comprising       and
azoxy compounds and acid addition salts    a compound as formulated in
claim 1 (or a   10 of the formulated compounds.                  salt
thereof) or a corresponding azo or azoxy 65          2) Compounds of the
formula given in       compound in association with a compatible
claim  1, and acid addition salts thereof,     pharmaceutical carrier.
wherein the substituents are taken from the     24) A process for the
manufacture of the       series halogen, cyano, carboxy (which may
derivatives and salts claimed in claim  1,   15 be  esterified,
hydroxy-alkyl,  alkyl-thio,   which  process comprises  either reacting  70
amino-alkyl,   amino-alkoxy,   acyl-amino,     methyl-hydrazine or a
methyl-hydrazine in       ureido, thioureido, guanidino, amidino, carb-
which the hydrazine is  partially substituted       amoyl,  allophenyl,
alkylsulphonyl,  acyl,    by  protecting groups with a compound
methylhydrazino-methyl,   methylhydrazino-     which yields the radical
A[err] (wherein A[err] has   20 alkoxy and methylhydrazino-alkylcarbonyl,
the same meaning as A in claim 1 or is a  75       and the corresponding
azo and azoxy com-     group which is convertible into A) or methyl-
pounds.                                       ating a hydrazine which
contains such a radi- 



3) 1,3 - Bis(2 - methyl - hydrazino) - pro-  cal as a substituent or a
hydrazine which       pane and its dihydrochloride.                not only
contains such a radical as a sub-   25   4) 1,4 - Bis(2 - methyl -
hydrazino) -       stituent but is also partially further sub- 80
butane and its dihydrochloride.              stituted by protecting groups,
and, in either         5) 1,10 - Bis(2 - methyl - hydrazino) -    case if
necessary, converting the radical A[err] in       decane and its
dihydrochloride.              the product into A and, also if necessary,
6) 1,4 - Bis(2 - methyl - hydrazino) -     converting the resulting
compound of the   30 butene-(2) and its dihydrobromide.             formula
given in claim 1 into an acid addi- 85         7) Cis 1,2 - bis(2 - methyl
- hydrazino) -   tion salt-said formulated compound or add
cyclopropane.                                addition salt being then, if
desired, oxidized         8) Trans 1,2 - bis(2 - methyl - hydrazino) - to
the corresponding azo or azoxy compound.       cyclopropane.
25) A variation of the process set forth in   35   9) 1 - Methyl - 2 - [3 -
chloro - buten -    claim 24, which comprises reacting methyl 90
(2)-yl]-hydrazine and its dihydrobromide.     hydrazine or a methyl
hydrazine in which          10) 1,2 - Bis(2 - methyl - hydrazino) -    the
hydrazine is partially substituted by pro-       ethane and its
dihydrochloride.              tecting groups with the appropriate carbonyl
11) 1,5 - Bis(2 - methyl - hydrazino) -    compound and subsequently
reducing the re-   40 pentane and its dihydrochloride.
sulting hydrazone and splitting off any pro- 95          12) 1,6   Bis(2 -
methyl - hydrazino) -    tecting group therefrom.       hexane and its
trihydrochloride.                26) A process for the manufacture of the
13) 2,2[err] - Bis(2 - methyl - hydrazino)- derivatives and salts claimed
in claim  1,       diethyl ether.
substantially as described with reference to   45    14) Trans 1,4 - bis[(2
- methyl - hydra -   the Example.                                 100
zino)-methyl]-cyclohexane and its hydro-        27) Compounds as formulated
in claim 1       chloride.                                    and the
corresponding azo and azoxy com-         15) Cis 1,2 - bis[(2 - methyl -
hydrazino)-  pounds and acid addition salts of the for-
methyl]-cyclohexane and its dioxalate.       mulated compounds, when
manufactured by   50   16) Trans 1,2 - bis[(2 - methyl - hydra -    the
process claimed in claim 24, claim 25 or 105
zino)-methyl]-cyclohexane.                   claim 26.          17) Cis 1,3
- bis[(2 - methyl - hydra -               W. D. WHITAKER
zino)-methyl]-cyclohexane.                                   Patent Agent
18) 1 - Methyl - 2 - (carboxy - methyl) -     for F. Hoffmann-la Roche &
Co.,   55 hydrazine and its hydrochloride.
Aktiengesellschaft. Leamington Spa: Printed for Her Majesty's Stationery
Office by the Courier Press.-1965. Published at The Patent Office, 25,
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CORRECTION OF CLERICAL ERRORS  



SPECIFICATION NO. 993,036                                AMENDMENT NO. 2
The following correction is in accordance with the Decision of the
Superintendent Examiner, acting for the Comptroller-General dated the
fourteenth day of September 1965      Page 5, line 51, delete "ethyl"
insert "methyl"      Page 5, line 75 and page 8, lines 46 and 47, delete
"hydrochloride" insert "dihydrochloride"      Attention is also directed to
the following printer's errors:-      Page 2, line 57, for "be" read "bear"
Page 3, line 33, for "methyl" read "ethyl"      Page 3, line 77, for
"hydrazine" read "hydrazone"      Page 4, line 82, for "from" read "with"
Page 5, line 9, for "benzoyloxycar-" read "benzyloxycar-"      Page 5, line
31, for "benzoyloxycarbonyl" read "benzyloxycarbonyl"      Page 6, line 26,
for "atmosophere" read "atmosphere"      Page 6, line 82, for "0.02" read
"0.01"      Page 7, line 85, after "(carbamoyl-" insert "methyl)"  THE
PATENT OFFICE,   27th October, 1965
D 44834/9    


