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COMPLETE SPECIFICATION 

Novel Hydr~zine Derivatives and a process for the 
.'M:anofacturethereof 

We, F. HOFFMANN-LA ROCHE & Co. Aktiengesellschaft, a Swiss Company of 124-
184 Grenzacherstrasse, Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per­
formed, to be particularly described in and by the following statemep.t: - · 

. This invention is concerned with novel hydrazine derivatives and with a process 
for the manufacture thereof. 

The novel hyd'razine derivatives provjded by the invention are compounds of the 
formula . 

10 in which. S indicates substitution consisting of at least one amino, alkyl-amino, dialkyl­
amino, acyl-amino, ureido, substituted-ureido, (alkyl-sulphonyl)-amino, guanidino, sub­
stituted-guanidino, amidino, substituted-amidino, amino-alkyl, (alkyl-amino)-alkyl, (di- · 
alkyl-amino}-alkyl, carbamoyl, substituted-carbamoyl, allophanoyl, substituted-allo­
phanoyl, sulphamoyl, N-alkyl-sulphamoyl, N,N-dialkyl-sulphamoyl, alkyl-sulphonyl, 

15 nitio, (2-methyl-hydrazino)-methyl, alkanoyl, aroyl, phenyl or- substituted phenyl group 
together with, if desired, one or more alkyl, trifluoro-methyl, halogeno, hydroxy, alkoxy, 

,... alkylen~dioxy, alkenyloxy, aralkoxy, alkanoyloxy, aroyloxy, mercapto or alkyl-thio 
groups, and acid addition salts thereof. They are active as cytostatic agents. They i11-
hibit the growth of transplantable tumours in both mice and rats. Thus, for example, 

20 ·they are active against WALKER tumours, ERLICH carcinoma and ERLICH ascites 
carcinoma. Further, they· cause decomposition of macromolecular desoxy-ribonucleic 
acid i1:1 solution. They can be administered· internally in the form of conventional phar­
maceutical preparations; for example, the bases or pharmaceutically acceptable acid 
addition salts can be administered in conventional enteral or parenteral pharmaceutical 

25 t excipients containing organic and/or inorganic inert carriers, such as water, gelatin, 
lactose, starch, magnesium ~tearate, talc, plant oils, gums, alcohol or petroleum jelly. 
The pharmaceutical preparations can be in conventional solid forms (e.g. tablets, 
dragees, suppositories or cftSttles) or conventional liquid forms (e.g. suspensions or emul­
sions). If desired, they can be sterilized and/or contain conventional pharmaceutical 

30 adjuvants such as preservatives, stabilizing agents, wetting agents, emulsifying agents, 
,,J.;Pf!ce. 4s. 6d.] 
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buffers or salts used for the adjustment of . osmotic pressure. The preparations··• can ·• 
also contain other therapeutically active materials. · . . .. . .· · .. ·. ·. . . .·. . 

· The preferred alkyl-amino, diaJkYl-amino, (alkyl..:sulphonyl}-amino,_ ainino..alkyl, .•.. 
(alkyl-amino}-alkyl, (dialkyl-ainino)-alkyl, N.,.alkyl"-sulphanioyl, N,N-dialkyl;,.sulphani- ·. · . 

·* 

·' 

oyl, alky1, alkoxy, aralkoxy and alkyl-thio groups included among the values of 'S' are < ·· · 5 . . +-
those in which the alkyl group is an alkyl group c0ntairting up to six carbon atoms (e.g. > -·: ...;< .. 
a methyl, ethyl, propyl or isopropyl group). _ . . . .· .· ·. · ·.· :~ 

Examples of substitlited ureido; gilanidino, aiiiidino and allopha:i:J.oyl group values· -,. :''. ·····""" <:·~-
of 'S' in the foregoing formula are ureido; gu~dino, amidino artd. allophanoyl groups 
in which one or more of the hydrogen atoms are replaced by a saturated or unsaturated 
aliph11:tic, cycloaliphatic, aralipbatic, .aromatic or heterocyclic. radical. which may itself 
. carry a functional group or functional gr<>~ps: 'J}le following are specific examples : 
methyl-ureido, isQpropyl-ureido; methyl'-gilanidino,- isopropyl-guanidino, (2-hydroxy­
ethyl)-guanidino, methyl-amidino, . dii.fopropyl.,.arilidino, · cycl&propyl-amidino, phenyl-
amidino, benzyl.:.amidino, isoxazolyl-amidino, (b-hydroxy::.Cthyl)-amidino, . 4-methyl-
allophanoyl ·and 2-isopropyl-allophanoyl. · , . · · • · . .. 

. .. Examples . of substituted carbamoyl group values of 'S' are carbamoyl groups in 
which one or both hydrogen atoms are replaced by ·a · saturated or · unsaturated ali­
phatic or alicyclic radical which :i:na:y itSelf carry a"functionalgroup or functional groups 
or one or more aromatic or heterocyclic radicals. The following are specific examples: 
N - methyl - earbamoyl, N,N - dimethyl - carbamoyl, N - isopropyl - car1lamoyl, 
N - isobutyl - carbamoyl, N - tertbutyl - carbamoyl; N,N .... diisopropyl - carbamoyl, 
N - tertamyl - carbamoyl, N - tertoctyl - carbamoyl, N "". methoxyethyl - carbamoyl, 
N - hydroxyethyl - carbamoyl, N - methylthioethyl ... carbamoyl, N - carbamoylmethyl­
carbam.oyl, N - methylsulphonylethyl - carbamoyl~ N - GB .... chloro - ethyl) - ca,rb­
am.oyl and N - (/J,/3,/3 - trift.uoro - ·ethyl) ... carbainoyl, N "' allyl - carbamoy~ N -
benzyl - carbamoyl, N .,. furfucyl - carbamoyl, N - cyclopropyl - ·carbamoyl, N ~ (fl -
m.ethylamino - ethyl) - carbamoyl and N - (/3- diethylamino - ethyl)- carbamoyl,·N,N"­
tetramethylene - carbamoyl and N;N - peD.tatnethylene - carbamoyt 

Suitable acyl-amino group values of 'S' are those wherein the acyl residue is de­
. rived from an aliphatic, aromatic or heterocyclic acicJ and· wherein the remaining 
hydrogen atom attached to the amino-nitrogen may be replaced by, say, an alkyl group. 
Specific exainples are: N - ac~tyl - N - methyl ... amin~, acetyl.,.amino, pivaloyl-amino, 
alanyl-amino, sucdnimido, benzoyl-amino, phthalimido, nicotinoyl-amino; isonicotinoyl­
amino, (methyl-isoli:azolylcarbonyl)-amino. It wiU be appreciated that the heterocyclic 
acyl-amino values may be derived from 5-membered or 6-membered nitrogen and/or 
oxygen containing heterocyclic rings (which may contain substituents). 

Suitable substituted-phenyl group valties of 'S' are pheny~ groups which carry one 
of the groups prior mentioned in the list of values indicated for •s• immediately after 
the formula. The following are specific examples: (2-methyl~hydrazino)methyl-phenyl, 
carbam.oyl-phenyl, ureido-phenyl, [5-methyl-isoxazolyl-(3)-carbonylamino ]-phenyl. 

Suitable alkanoyl and aroyl groups which may be in<::luded in the value for 'S' are, 
on the one ha:i:J.d, formyl, acetyl and propinoyl and, on the other hand, benzoyl. · 

The following set of forinulae represent 1lseful sub-genera ·of ~ compourids of 
formula I: · 

..... · .· 
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-~<==' in which set R1 and Ri are each an optional phenyl or benzoyl group or an alkanoyl or 
alkoxy group containing up to six carbon atoms or, together, an alkylenedioxy group 
containing up to six· carbon atoms (the bonds being shown as broken lines), R3 is a 
nitro, amidino, guanidino, ureido, allophanoyl benzoyl or amino- group or an · alkyl­
amino or dialkyl-amino group containing up to six carbon atoms, Z is the carbonyl or 
sulphonyl group, R' and R5 are each a hydrogen atom, an alkyl or cycloalkyl group 
containing up to six carbon atoms or a hydroxy-alkyl, alkanoyloxy-alkyl, dialkylamino- · 
alkyl, phenyl-alkyl, alkoxy-alkyl, alkyl-carbamoyl or halogeno-alkyl group in which the 
alkyl moiety contains up to six carbon atoms or the radical of an a-amino acid bereft 
of its a-amino group or a pyridyl-methyl, furfuryl or carbamoyl group or, together, an 
alkylene of oxa-alkylene group containing up to six carbon atoms, and R' is a phenyl 
or amino group or an alkyl group containing up to six carbon atoms or an alkyl-amino, 
_dialkyl-amino, (hydroxy-alkyl)-amino group in which the alkyl moiety contains up· to 
six carbon atoms or the residue of an a-amino acid bereft of its carboxyl group or a 5-
membered or 6-membered heterocyclic ring containing one or two hetero atoms com­
prising nitrogen and/or oxygen atoms and carrying an alkyl group containing up to 
six carbon atoms. 
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Particularly preferred derivatives are p - [(2 - methyl - hydrazino) .. methyl] -
·benzamide, 4 - [(2 - methyl - hydrazine) - methyl] - benzoic acid ethyl - amide, 4 -
[(2 - methyl - hydrazino) - methyl] - benzoic acid isopropyl - amide, 4 - [(2 - methyl­
hydrazino) - methyl] - benzoic acid secbutyl - amide, 4 - [(2 -r- methyl - hydrazino) -
methyl] - benzoic acid tertbutyl - amide, 4 - [(2 - methyl - hydrazino) - methyl] -
benzoic acid isopentyl - amide, 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid 
(2 - hydroxy - ethyl) - amide, 4 .. [(2 - methyl - hydrazino) - methyl] - benzoic acid 
(2 - chloro - ethyl) -amide, 1 - methyl - 2 - [p - (alanyl - amino) - benzyl] ., hydra­
zine, 1 - methyl - 2 - [p .. [5 - methyl - isoxazolyl - (3) - carbonylamino] - benzyl] -
hydrazine, 1 - methyl - 2 - (p - ureido - benzyl) - hydrazine, 1 - methyl - 2 - ·(p -
allophanoyl - benzyl) - hydrazine, 1,2 - bis .. [(2 - methyl - hydrazino) - methyl] -
benzene, -1,4 - bis - [(2 - methyl - hydrazine) - methyl] - benzene and 3,31 - bis -
[(2 - methyl - hydrazino) - methyl] - biphenyl and acid addition salts thereof. 

According to the process provided by the invention, the aforementioned deriva­
tives are manufactured either by benzylatiOn. of methyl-hydrazine or of a partiitlly pro­
tected methyl;.hydrazine with a benzylating agent which yields a substituted benzyl 
group of the formula 

II 

Lwherein S1 has the same meaning as 'S' or is readily convertible the~nto, and sub­
s~uent conversion of said group S1 in the product into the group 'S' if different or by 
methylation of a compound of the formula 

:i: ,...., ' ~.1 

·~~~~;) ~) III 

.'f' / , t-
1 l wherein S1 has the significance already given, or of such a compound which is partially 

1'-'> protected at the hydrazino group and subsequent conversion of the group S1 in the pro­
duct into the group S if different and, in either event, the splitting off of any protecting 
group present and transformation (if desired) into a salt. 
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Examples of benzylating agents which may be used are .p-carbamoyl-benzyl bro­
mide, p - cyano - benzyl bromide, p ., alkox.ycarbonyl - benzyl bromide, o - cyano -
benzyl bromide, p - nitro '- benzyl bromide, on - nitro - benzyl bromide, p - carbamoyl­
o - chloro - benzyl bromide, p - acylamino - benzyl bromide, 1,2 - bis(bromo "' methyl)­
benzene, 4,41 - bis( chloro - methyl) - . biphenyl, p - benzoyl - benzyl bromide and p -
acetyl-benzyl bromide. When using a dihalogeno compound as the benzylating agent twc> 
moles of methyl-hydrazine can be used and compounds bearing two methyl-hydrazino 
groups are thereby formed. · · ' - · 

It is convenient to convert the hydrazine compotind into a salt before benzylation, 
preferably by treatment with an alkali-metal alcoholate in an alcoholic solution. After 
removal of the alcohol, the resulting salt is advantageously dissolved in an inert solvent 
such as N,N-dimethyl-formamide and treated with the benzylating agent (preferably 
at an elevated temperature). The· reaction product can be purified by conventional 
methods, for ·example, by extraction crystallization or distillation. .· · 

In a variant method, also provided, by the invention, the introduction of the substi­
tuted benzyl moiety can also be e!f~ed by reaction of methyl-hydrazine or partially 
protected methyl-hydrazine (e.g . .,K-methyl-1-acetyl-hydrazine) with a carbonyl com­
pound and subsequent reductioQ of the so formed hydrazone and removal of the pro­
tecting groups. This can suitably be effected by heating of the reaction components 
for a short time in a solvent (e.g. alcohol) and hydrogenating· the result_ing hydrazone 
in the presence of a hydrogenation catalyst such as palladirim or platinum. 

According to a further variant; also in accordance. with the invention, a 1,2..di­
( alkoxycarbonyl)-hydrazine or its dehydro-derivative of the formula 

RO OR 
~C-N=_N-C~ IV 

0 0 

(wherein R represents an alkyl group) is methylated and then benzylated in the usual 
manner. The alkoxycarbonyl groups are then split off. . 

According to the alternative process of the invention wherein hydrazine com­
pounds of formula III are first methylated, the methylation can· be conducted, for ex­
ample, with methyl iodide .or dimethyl sulphate under the conditions previously de­
scribed for the benzylation reaction. . 

The introduction of the methyl· group can also be effected by condensation of the 
compound of formula III with formaldehyde and subsequent reduction of the conden­
sation product. The condensation is suitably effected with equimolar amounts of th~ 
compound of formula III and the formaldehyde. Reduction of the condensation pr6-
duct by hydrogenation can be carried out simultaneously with .the condensation or 
subsequent thereto. Advantageously, it is carried out in the presence of a hydrogenation 
catalyst (e.g. platinum or palladium) until the absorption of an equimolar amount of 
hydrogen. The working up of the reaction mixture can be effected by conventional 
means; for example, by fractional distillation. . .. 

In a variation of this alternative, the required derivatives can be obtained by 
benzylation of a 1,2-di(alkoxycarbonyl)-hydrazine or dehydro-derivative thereof (see 
formula IV) and methylation of the product. 

Any protecting groups present in · the intermediates can be split off according to 
known methods. . 

Many of the . products formed by the process of the invention can, . if desired~ be . 
further substituted in the phenyl ring. Thus, for example, many compounds of formula · 
I · hereinbefore can be provided with ·protecting groups for the hydrazino and other 
vulnerable moieties and can then be nitrated by, for example, treatment with potassium 
nitrate in concentrated sulphuric acid at a temperature of from about o°C. to about 
70°C. or halogenated by reaction with ·chlorine or.bromine in the presence of a suitable 
catalyst (e.g. ferric chloride) at slightly elevated temperatures. · 

Where necessary, the conversion of substitution 81 into substitution S can be 
effected in the foregoing process procedures at any point. Thus, it is advantageous, for 
example, to prepare substituted carbamoyl compounds from 4 - [(2 - methyl - .1,2 -
dibenzyloxycarbonyl - hydrazino) - methyl] - benzoic acid [obtainable by saponifica­
tion of corresponding methyl or ethyl esters] by reaction with amines in accord with 
known methods of amidation. Suitably, the said benzoic acid derivative is converted 
into a reactive derivative (for example, into an acid chloride or a mixed anhydride) or 
into an activated ester (for example, a cyano-methyl ester). The acid can also be ami-
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dated directly in the presence of a condensation agent such as dicyclohexyl - carbodi­
. imide. The foregoing amides can also be obtained in the presence of a str.ong acid from 
[(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] - benzonitrile by 
reaction with olefins (for example, isobutylene) or secondary or tertiary alcohols. 
Hydrolysis of the nitrites by means of strong acids or with hydrogen peroxide and 
alkalis produces N-unsubstituted benzamides. Protecting groups are subsequently re­
moved from the carbamoyl compounds obtained. according to . this method by hydro­
genolysis or treatment with a (hydrogen bromide)/(glacial acetic acid) solution. The 
hydrobromides obtained by this latter method can, if desired, be converted into cor-
responding free bases and/or into other salts. · 

The acyl-amino substituted compounds of the invention (see formula Id above) 
are preferably· prepared by acylation of, for example, 1 - methyl - 1,2 - dibenzyloxy­
carbonyl - 2 - (p - amino - benzyl) · - hydrazine which itself, for example, can be ob­
tained by reduction of the corresponding nitro or azo compound. The acylation can 
be effected, for example, by use of a reactive derivative of the desired carboxylic acid 
or sulphonic acid, or from the free acid by use of a condensation agent such as di-· 
cydohexyl-carbodiimide. The subsequent removal of the protecting groups can be 
effected in ways known per se; for example, by hydrogenolysis or hydrolysis with 
hydrogen bromide in glacial acetic acid. Accessible from the same intermediate amino 
compounds are ureido compounds. These are obtainable by treatment with cyanates or 
isocyanates. Gwu).idines can also be obtained by treatment with cyanamide and its de­
rivatives (for example, methyl - isothiourea sulphate). 

· Amidino or substituted amidino compounds of formula I are advantageously pre­
pared from protected methylhydrazinomethyl-benzonitriles via the corresponding imido 
ether which can be obtained by reaction of the nitrile with alcohol and mineral acid. 
The desired aniidino compound is then obtained by reaction of the imido ether with 
ammonia or a primary or secondary amine. Suitably protected methylhydrazinomethyl­
benzonitriles can also be reacted directly with salts· of amines (for example, isopropyl 
amine hydrochloride or isopropyl amine tosylate) at elevated temperarilres and sub­
sequent removal of th~ protecting groups.· One further method consists of converting a 
protected monosubstituted methylhydrazinomethyl-benzamide [for example, 4 - [(2 -
methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] - benzoic acid isopropyl­
amide] by reaction with a.phosphorus halide (for example, phosphorus pentachloride) 
into the corresponding imido halides and then reacting these with ammonia or a prim­
ary or se~ondary amine and removing the protecting groups. Amidines and monosub­
stituted and disubstituted amidines are obtained in this way. 

The hydrazine compounds of formula I form acid addition salts with inorganic 
· acids such as, for example, hydrohalic acids (e.g. hydrogen chloride, hydrogen bromide; 
hydrogen iodide), sulphuric acid, phosph~ric acid and nitric acid, and with organic . 
acids such as tartaric acid, citric acid, oxalic acid, camphor-sulphonic acid, ethane­
sulphonic acid, toluene-sulphonic acid, salicylic acid, ascorbic acid, maleic acid and 
mandelic acid. The preferred salts are ·the hydrohalides, especially the hydrochlorides. 
The acid addition. salts can suitably be prepared by treating the bases in an inert sol­
vent with the corresponding acid. 

The following examples, some of which illustrate the. preparation of the. starting 
materials, illustrate the process of the invention. 

EXAMPLE 1 
A) Preparation of the starting material · 
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The starting material was 1,4 - bis[(l,2 - diethoxy - carbonyl - hydrazino) -
methyl] - benzene and was prepared as follow8: 10.6 g of paraxylene and 8.7 g of azo- 50 
dicarboxylic acid ethyl ester wer~ heated together under a nitrogen atmosphere at 
· 140°-150°C. for 72 hours. During this time there was thrice added to the reaction 
mixture, at intervals of 12 hours, three portions of 8.7 g of azodicarboxylic acid ethyl 
ester. ~ter the heating, the unreacted starting material was distilled off under reduced 
pressure, the residue which had been distilled over was digested with hot petroleum SS 
ether and the precipitated crystals recrystallized four times from· benzene, yielding 1,4-
bis[(l,2 - diethoxycarbonyl - hydrazino) - methyl] - benzene melting at 149°-151oc. 
B) The process . 

To a suspension of 4.8 g of sodium hydride and 200 ml of N,N-dimethyl-form-
amide were added dropwise in the course of 0.5 hours a solution of 45.4 g of 1,4 - 60 
bis[(l,2 - diethoxycarbonyl - hydrazino) - methyl] - benzene in 150 ml of N,N .., di­
methyl-formamide. The resulting ·mixture was stirred for a further 3 hours and then 
30 g of methyl iodide were added at one time to the turbid solution. The reaction mix-
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t\U'C was then heated for 4 hours at 100°C. After cooling, the reaction mixttire was . 
distilled-under reduced pressure, the residue. taken up in 300 ml _of chlorofo~ the 
resulting solution shaken twice each time With 200 ml of wat~, the chloroform phase 
dried over sodi~ sulphate, filtered a11d ~e solvents evaporated yieldin~~l 4 - ·bis[(~ - · 
methyl - 1,2 - diethoxycarbonyl - hydrazmo) - methyl] ..,- benzene whi upon being 
t'wice recrystallized from me:thanol, melted at 102°C.. . ..... · · . ·· . .. 

The so-obtained product was then heated on a steam-bath for 7 hours ·with 300 ml 
of aqueous. concentrated hydrochloric . add. The resulting· dear_ ·solution was concen­

. ttated and the residue twice recrystallized from methanol, yielding l,4-bis[(2.:.methyl­
hydrazino)-methyl}-benzene dihydrochloride melti11g at 212°.....;.214°C • 

. · EXAMPLE2 ·· · .. . ·. . 
. A mixture of 26 g of 1-i:nethyl-l,z.;diacetyl-hydrazine and 30 ml of absolute 

ethanol was poured i~to ·a solution of 4;6 g of sodium in 120. ml of absolute ethyl 
alcohol maintained at20°C. and immediately thereafter.25 g of l,z.;bis(bromcrmethyl}- . 
benzene \Vere added to the :reaction miXt:Ufe. · · · .· . · ·. · · · 

After being heated under rdlux for Zhours,·the reaction mixture was cooled down, 
the solvents evaporated under reduced pressure and· the residue partitioned between 75 
ml of water and 200 ml of :methylene chloride~ The_ aqueous phase was separated and 
again extracted, this time With 100 ml of methylene chloride/The oombined methylene 
chloride extractil were then washed wi.th 100 ml of water, dried over sodium swphate, 
evaporated under reduced pressure and the reactfon . product iS'olated by distillation; 
yielding the tettaacety1 derivative ?f 1,2 - . bis r (~. - methyl .- . hydrazino) - methyH -
benzene as. an almost colourless viscous· ()ii boiling at 246°C./0.08 mm Hg. which 
congealed in the cold to a glassy matetiat 30 g of this product were then covered with 
150 ml of aqueous concentrated hydrochloric acid and the mixture heated on a ·steam 
bath under a ·nitrogen .·atmosphere for 1.25 hours. While doi11g so, the mixture was 
shaken from ti:me to ·time. The clear brown solution. was ·then toneentrated under re­
duced pressure and the precipitated crystalline residue recrystallized three times from 
ethyl alcohol, each time With treatment with animal charcoal. The 1,2 - bis [ (2 - methyl­
hydi'azino).., methyl] - benzene c;iihydrochloride thus obtained melted at 117°---120°c. 
The free base obtained in the usual way from the dihydrochloride distilled over as a 
light brown oil boiling at 125°C./0.08 mm Hg. ·· • . · . ·. . 

In an analogous manner, the following compounds were prepared: 1,4 - bis[(2 -
methyl - hydrazino) - methyl]- .benzene dihydrochloride which melted at 212°-
2140C. (decomposition), l,3 - bis[(2 .,. methyl - hydraZ:ino) -m.ethyl] - benzene which 
boiled at 128°C./0.1 Dim Hg, 4,41 

- bis[(2 - methyl - hydraiin()).., methyl ;.. biphenyl­
dihydrochloride which melted at 253°.;.....;.Z55°C., 2,21 

- bis[(2-;;. methyl - hydrazino) -
methyl} - biphe:D.yl dihydrochl<iride which melted at 188°~189°C;, 3,31 - bis[(2 "." 
methyl - hydrazine) - methyl] - biphenyl dihycltochloride which melted at 112°...:... 
174°C., 2,3 .., bis[(2 - methyl - hydrazino) .. methyl]- bipheriyl dihydrochloride which 
melted at 217°;,......218°C. (decomposition), 3,4 - bis[(2 - methyl.:. _hydrazino) -·methyll­
biphenyl dihydrochforide, which melted ~t l36°-140°C. (decomposition); 4 - [(2 -
methyl - hydrazino) ".'methyl] - biphenyl hydrochloride which melted ·at 195°-196°C., 
4. - [(2 ""methyl - hydrazino) ..,·methyl] - benzophenone.hydrochloride which melted at 
147°-149°C., 4 "." [(2 - methyl - hydrazino) - methyl] - acetophenone hydrochloride 
which melted at 138°-140°C., 1,2 - bis[(2- methyl.,. hydrazino) - methyl] .., 4,5 -
methylenedioxy - benzene dihydrochloride which melted at 182°-184°C. and 1,2 -
bis[(2 - methyl - hydrazino) - methyl] - 4,5 .- dimethoxy .:. benzene dihydrochloride 
which melted at 182°-184°C. ·· 

, EXAMPLE 3 
A mixture of 44 g of 1 .., methyl - 1,2 .:. diacetyl - hydrazine and 80 ml of absolute 

ethanol was added to a solution of 7. 7 g of sodium in 200 ml of absolute ethyfak:ohol. 
57 g of 4-nitro-benzyl chloride in 60 ml of N,N-dimethyl-formamide were then added 
drop'wise thereto .in the course of 0.5 ·hours with stirring and heating. The reaction~- ... 
ture was. then heated for 1 h()ur, cooled. to 0°C;:,. the separated .precipitate filtered .Off 
and washed twice,. each time with 100 ml of ethanol. The filtrate· was then evaporated 
in flacuo and the residue partitioned between 200 ml of water and 300 ml of methylene 
chloride. The aqueous phase was separated and again extracted this tini.e with 200 nil 
of methylene chloride. The methylene chloride ·extracts were then washed with 200 ·m.1 
of 2-N sodium hydroxide and 200 ml of water, dried over sodium sulphate and con.:. 
centtated. The residue was recrystallized from chloroform/ethanol yielding 1-methyl­
z.;(4...nitro-benzyl)-1,2-diacetyl-hydrazine which melted at 141°-142°C. · 
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~· 10 g of this product were dissolved· in 50 ml of concentrated hydrochloric acid, 
the solution diluted with 40 ml of water and warmed on a water-bath under a nitrogen 
atmosphere for 1.5 hours. The rea~tion mixture was then concentrated in vacuo and 

:t the residue recrystallized from methanol yielding 1-methyl-2-(4-nitro-benzyl)-hydra-

·c·- s zine hydrochloride melting at 168°-170°C. s 
... .. .. 

j. EXAMPLE 4 
24.7 g of 1-methyl-1,2-diacetyl-hydrazine were added to a solution of 4.38 g of 

sodium in 150 ml of absolute ethanol and 27.5 g of 2-cyano-benzyl chloride were then 

"?. added to the· resulting mixture .which was then heated under reflux: for 4 hours. The 
10 precipitated salt was filtered off and the filtrate concentrated in vacuo. The residue was 10 

treated with water and extracted over 15 hours with a mixture of ether and methylene 
,_ chloride (2: 1 ). Concentration of the extract yielded a residue that was heated under a 

nitrogen atmosphere for 2 hours with a mixture of 85 ml of concentrated hydrochloric 
acid and 67 ml of water. The reaction solution was then concentrated and rendered 

$.- 15 alkaline by addition of sodium hydroxide, whereupon 2 - [(2 - methyl - hydrazino) - 15 
methyl] - benzamide separated out. The dihydrobromide prepared therefrom was 
crystallized from glacial acetic acid and melted at 240°-242°C. 

~·· EXAMPLE 5 
A solution of 25.4 g of 1-methyl-1,2-dibenzoyl-hydrazine in 50 ml of N,N-di-

20 mcthyl-formamide was added dropwise; with stirring and cooling at 20°-30°C., to a 20 
~-. suspension of 2.4 g of sodium hydride in 50 ml of N,N-dimethyl-fonnamide. 17.2 g of 

3-nitro-benzyl chloride were then added to the reaction mixture and the resulting mix-
tare permitted to stand for 16 hours at ca 20°C. The greater part of the N,N-dimethyl-

~·. formamide was then distilled off under reduced pressure, the residue poured into 1-N 
25 sodium hydroxide, extracted with ether, the eluate washed with 1-N sodium hydroxide 25 

and with water and the so-obtained ether phase dried- over sodium sulphate and evapor-
·~ ated~ The residue was then decanted twice each time with OS litre of low-boiling 

petroleum ether. The petroleum ether insoluble portion, a viscous yellow oil, consisted 

+ 30 
of crude 1-methyl-2-(l-nitro-benzyl)-1,2-dibenzoyl-hydrazine. Without further purifi-
cation, this crude product was dissolved in 200 ml of acetic acid and the resulting solu- 30 
tion, after addition of 200 ml of concentrated hydrochloric acid, boiled for 2 hours 
under a nitrogen atmosphere. The concentrate obtained by ~vaporation under reduced 

~- ptessure was then partitioned between water and ether. The aqueous phase was separ-
ated, evaporated· under reduced pressure and concentrated in vacuo and the so-obtained 

35 crystals were dried over potassium hydroxide and ~ed from ethanolf ether, 35 
-·~· yielding l-methyl-2-(3-nitro-benzyl)-hydrazine monohydrochloride melting at 

153°-155°C. 
EXAMPLE 6 

~-
First, 2.05 g of sodium and then 28 g of 1-methyl-1,2-dibenzyloxycarbonyl-hydra--- zine were dissolved in 150 ml of absolute ethanol, and the solution was evaporated to 

40 dryness under reduced pressure. The residue was dissolved in 100 ml of N,N-dimethyl- 40 
formamide and to this solution were added at one time with· stirring 20.5 g of 
4-(bromo-methyl)-benzamide. The reaction was exothermic arid the temperature of the 

.. reaction mixture rose to about 60°C. The reaction mixture was stirred for 2 hours, then 

i<.' 
poured into 500 ml of water and extracted three times with ether/(methylene chloride) 

45 (3: 1). The organic extracts were washed 5 times with water, dried with sodium sul- 45 
phate and evaporated to dryness in vacuo. The residual oil was dissolved in 180 ml of 
a 33% solution of hydrogen bromide in glacial acetic acid, and the resulting solution 

~ permitted to· stand for 4 hours at ca 20°C. The crystals which separated were filtered 
off, washed with glacial acetic acid and ether, and recrystallized from ethanol, yielding 

50 4 - ((2 - methyl - hydrazino) - methyl] - benzamide hydrobromide melting at 173°- 50 
;. 175°C. 

In an analogous manner, the following compounds were prepared: 3 - [(2 -
methyl - hydrazino) - methyl] - benzamide hydrobromide melting at 142°-143°C., 

... 4 - '[(2 - methyl - hyd~azino) - methyl] - benzoic acid methyl amide hydrobromide 
55 melting at 1860.-187°C., 4 - [(2 - methyl - hydrazino) .., methyl] - benzenesulphonic 55 

-~: 

acid dimethyl amide dihydrobromide melting at 126°-128°C. and 4 - [(2 - methyl -
hy<irazino) - methyl] - 3 - ~loro - benzamide hydrobromide melting at 197°-199°C. 

EXAMPLE 7 
.-<. A solution of 2.3 g of sodium in 150 ml of absolute ethanol wa5 treated with 31.4 

60 g of 1 - methyl - 1,2 - dibenzyloxycarbonyl ... hydrazine and then with a solution of 60 

$. . ::~·:· 

.. 

,.. 
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µ a nitrogen atmosphere. The reaction mixture was then concentrated ~o about 100 ml, 
treated with an equal amount of. water, saturated with potassium carbonate and ex-
tracted three times, each time with 500 ml of ether. The purified ether extracts were 

5 
dried over potassium carbonate and evaporated to dryness under reduced pressure. The 

5 j. residue was taken up in 500 ml of benzene, dried for 2 hours over sodium sulphate in 
·-- the presence of animal charcoal, filtered, and the filtrate concentrated under reduced _:v 

pressure, yielding 1 - methyl - 2 - ( 4 - dimethylamino - benzyl) - hydrazine as a light 
:f;. yellow coloured oil which boiled at 131°C./0.3mmHg;,nn22 =1.5704. 

ExAMPLE 11 
~ 10 First, 0.62 g of sodium and then 8.8 g of 1 - methyl - 1,2 - dibenzyloxycarbonyl - 10 

hydrazin~ were. dissolved in 50 ml of absolute ethanol and the solution evaporated to 
dryness under reduced pressure. The residue was. dissolved in 50 ml of N,N-diinethyl-

1;.· formamide and treated with a solution of 9.8 g of N.., (N - benzyloxycarbonyl - DL -
a - aliµiyl) - 4 - (chloro.., methyl) - aniline in 20 ml"of N,N-dimethyl-formamide. After 

15 15 10 minutes, the reaction mixture reacted neutral. It was then poured into water and · 
j. extracted with methylene chloride, the extract washed with water and dried with sodium 

sulphate. The methylene chloride was distilled off in vacuo, the residual oil dissolved in 
300 ml of methanol and hydrogenated in the presence of palladium/carbon until the 

... ~; benzyloxycarbonyl groups were completely split off. After the catalyst had been filtered 
20 off, the filtrate was adjusted to a pH of 5 with alcoholic hydrochloric acid, concen- 20 

trated to a small -volume in vacuo and treated with ethyl acetate. The precipitated 
~-· 

hydrochloride of 1 - methyl - 2 - [4 - (.PL.., a - alanyl - amino) - benzyl] - hydrazine · 
was an amorphous hygroscopic powder which decomposed at 95°-100°C. 

There was obtairi.ed in ~ analogous manner 1 - methyl - 2 - [ 4 - (L a - alanyl -
"!!'- 25 amino) - benzyl] - hydrazine hydrochloride which -decompc>sed between 100° and ·25 

110°c.; [ah='+24.5°(c=1 in water). 

~: 
ExAMPLE 12 

31.4 g of l - methyl - 1,2 - dibenzyloxycarbonyl - hydrazine were added portion-
wise, with stirring at 25°-30°C., to a suspension of 2.4 g of sodium hydride in 100 ml 

30 of N,N-dimethyl-formamide. The reaction mixture was then stirred until the hydrogen 30 
.j; evolution had ~rminated and all the material had gone into .solution. A soluti<:>n of 2~ g 

.of 4-phenylazo-benzyl chloride in 100 ml of N,N-dimethyl-formamide was then added 

~ 
dropwise thereto with s~irring in the course of 0.5 hours. After the addition had been 
terminated, the mixture was stirred for a further 2 hours a~ 80°C., then cooled and the 

35 solvents evaporated off in vacuo as far as possible. The deep red oily residue was par- 35 
titioned 'between 300 ml of water and 400 ml of methylene chloride. The methylene 

.,i; chloride solution was washed with 200 ml of water, dried over sodium sulphate aitd 
concentrated in vacuo. The oily. residue was taken up irt 100 ml of .ethyl acetate, the 
resulting solution evaporated in vacuo, the residue dissolved in 300 .ml of ethyl acetate 

·~ 40 and hydrogenated with 5. g of RANEY-nickel under normal conditions. After the ab- 40 
· sorptjon of 4.9 litres of hydrogen, the hydrogenation came to a standstill, whereupon 
the catalyst was filtered off and the colourless filtrate evaporated in vacuo. The oily .· 

. ~- residue \!as extracted wi~ boiling petroleum ether (boiling point 40°-45°C.) until no 
· more aniline could be detected. The petroleum ether insoluble portion was dissolved in 

45 ether and shaken with 100 ml of 3-N hydrochloric acid, whereupon there precipitated 45 
.. ~ · a heavy water and ether insoluble oil which was separated and stirred with 3-N sodium 

hydroxide Uiltil the mixture was strongly alkaline. It was then extracted with ether, 
the ether solution washed neutral· with water and dried with sodium sulphate. By distil-

·<.. lation, there was obtained 1 .., methyl - 2 - ( 4 - . amino - benzyl) - 1,2 .- dibenzyloxycar-
50 ·bonyl - hydrazine as a yellow viscous oil which was sufficiently pure for further reac- 50 

tion. It was then dissolved in 100 ml of a 33% solution of hydrogen bromide in glacial 

> 
acetic acid and permitted to stand for 4 hours at ca 20°C. The precipitated crystals 
were then filtered off, washed with glacial acetic acid and ether and recrystallized from 
ethanolfacetonitrile/ether, yielding 1 - methyl - 2 - (4 - amino - benzyl) - hydrazine 

* 
,, hydrobromide which melted at 130°-134°C. (decomposition). · 55 

EXAMPLE ·13 
A solutiop. of 8.~ g of 5 - methyl - isoxazolyl - (3) - carbonyl chloride in 30 ml of 

.)>: absolute benzene was . added dropwise with stirring so that the temperature did. not rise 
• ;p 

over 40°C. to a solution of 20 g of 1 ;... methyl - 2 - '( 4 - amino - benzyl) - 1,2 - di-
60 benzyloxycarbonyl - hydrazine in 30 ml of absolute pyridine. After the addition, the 60 

5,. reaction mixture was stirred for 16 hours at ca 20°C. and then treated with 200 ml of 

).. 

'!<· 

. -----·------· . ·-· --- ---------·-·- ·---
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water. The aqueous phase was eXt:racted twice, each time With 300 ml of benzene. The 
benzene ~tracts were extracted 3 times (in all with 400 ml Qf. 2;..N hydrocllloric acid) 
then With 200 m1 of water and· finally twice with a total of300)nl of saturated sodium 
bicarbonate solution, then dried over sodium sulphate an(i ~yaporated in 'Vacuo. The 
residue crystallized upon digestion with ether and was then ~zed from absolute· 
ethyl alcohol, yielding 1 ..: methyl - 2 - [4 - [5 - methyl - ispxazolyl- (3) - carbonyl­
amino] - benzyl] - 1,2 ... dibenzylOxycarbonyl - hydtazjne of melting point 12_8°-.-
1300C. ·-· . 

12 g of this product were covered with 100 ml of a 33:% solution of hydrogen 
brQmide in glacial acetic acid and the resulting mixture kept "at ca 20°C. with occa­
sional agitation for 5 hours. The separated crystals were tjie~ _filtered off, washed with 
glacial acetic acid and ether and recrySt:allized ~ times from· absolute ethanol, . yielding ·_ 
1 - methyl - 2 ... 4 - [ [5 - methyl - isoxazolyl ;... (3) -. catb!>nylamino] - benzyl] • 
hydrazirie hydrobro.midc melting at 211°C. (decomposition). . · 
· In an analogous manner the .following compounds were_ prepared: 1 ... methyl - 2 -

(4 - isonicotinoylamino - benzyl) - hydrazine dihydrobromide of melting point 231°-
2320C. (decomposition) (from water/ethanol), 1 - methyl - 2 - (4 - nicotinoylamino -
benzyl) "". hydrazine · hydrobroinide of melting point· · 210°~211°.C. (decomposition) -
(from water/ethanol), 1 - methyl - 2 : (4 "" beilZilmido ... benzyl) - hydrazine hydrO"". 
bromide of melting point 184°""'-l86°C. (from ethanol) and 1 - methyl - 2 - (4 - acet- · 
amido-benzyl)-hydrazine hydrobromide of melting point 180°C. (from ethanolfether); 

ExAMPLE 14 
A) Preparati.on of the starting material 

The starting material was prepared as follo-WS: . · 
544 g of 4-methyl-benzoic acid were boiled with 550 ml of thionyl chloride until a 

clear solution was obtained. After the excess thionyl chloride had been distilled off, the 
residue was fractionated yielding 605 g of 4 ... methyl-benzoyl chloride; boiling point 
91°C./9 mm Hg, nn24 =1.5532. '.fhis was dissolved in 550 ml of absolute benzene arid 
the so-formed solution added to a: mixture of 248 ml of absolute methanol and 550 ml 
of absolute benzene. After the exothermic reaction .had terminated, the reaction mixture 
was boiled for .a further 20 · ho\Jrs, then concentrated· in vacuo . and the product, 4-
methyl-benzoic acid methyl e8ter, isolated by conventional Di¢anS. It could be p_urified 
by distillation and the purified product boiled at 91°C./9 m.tnHg;·melting point 32°C. 

574 g of this ester were dissolved in 1200 iiil of carbon Jetrachloride and, while 
boiling and exposing to an ultra~olet lamp, treated dropwise with a solution of 109 ml 
of bromine in 400 ml of carbon tei:rachloride. After all cif the bromine had been dropped 
in, the mixture was heated for a further hour, concentra,ted _in iJaciio and the resi­
due crystallized from Iow boiling petroleum e~er, yielding. as colourless fine crystals, 
4-(bromo-methyl)-benzoic acid methyl ester which melted at 52°C. For the reaction 
of this ester with 1-methyl-1,2.;,dibenzyloxycarbonyl-hydrazin,e, the folloWing procedure 
was followed: 309 g of a 27% suspension of sodium hydride· in an inert solvent were 
treated with 300 iiil of N,N-dimethyl-formamide:, and a solution-of 1095 g of 1-methyl-
1,2-dibenzyloxycarbonyl-hydrazine in N,N-.dimethyl-formamide was . added· . thereto. 
When all the material had been added and the hydrogen .evolution had nearly come to 
a standstill, the mixture was heated for an hour at a~out 80°C. iil order to carry the 
formation of the sodium salt to completion. A mixture of 759 g of 4-(bromo-methyl)­
l-r.nzoic acid methyl ester in 700 ml of N,N-dimethyl-formamide was then dropped in 
and ·finally the reaction mixture was heated for an hour at 80°C. After cooling, the 
reaction mixture was poured into 10 litres of ice-water and the condensation products 
taken up in ether. The thereby obtained crude methyl ester {nn2

" = 1.1558) was used 
without further purification for the neXt step. It was dissolved in about 2200 iiil cif 
dioxan, treated with a solution of 133 g of sodium hydroxide in 870 ml of water and. 
the resulting mixture stirred for about 24 hours at ca 20<?C.-It was then poUred into 
about 10 litres of ice-water and neutral materials were eXtl"acted With ether. The aque"". 
ous phase was reildered acid with concentrated hydrochloric acid (weak congo-red) and 
the separated acid taken up in ether. The isolated. crude acid ·was recrystallized from 
dibutyl ether, yielding colourless crystals of 4 - [(2 - methyl - ~,2 - dibenzyloxycar­
bonyl - hydrazino) - methyl] - benzoic acid which melted at l]J<?C. The so-obtained. 
product was sufficiently pure for the process. · · . · 

· B) The ·-process . · . 
· 15 g of 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] 

benzoic acid were boiled under reflux with an excess of thionyl chloride for 1 hour;:· 
The unconverted thionyl chloride was distilled off in 'llacuo, the residue dissolved twice 

\. ·--- ~~------:. ·-· ·--~-- ..... ··:::-·· 
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each time in 75 ml of absolute benzene and then concentrated in vacuo. The so-obtained 

v 4 - [(2 - methyl~ 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] - benzoyl chloride, 
a viscous light yellow oil, was dissolved in 50 ml of absolute benzene and with stirring 
mixed with a solution of 4.45 g of isopropyl amine in 100 ml of absolute benzene. By 

5 <},· 5 cooling, the temperature of the reaction mixtUl'.e was kept below 30°C. After the mix-

.\.) ing had been completed, the reaction mixture was maintained first at ca ·20°c. for 3 
hours and then at 40°C. for 0.5 hours. It was then cooled down and poured into about· 

.;.,.\. 100 ml of ice-water. After the addition of a mixture of methylene chloride and ether 
(40 mJJ+-200 ml), the organic phase was separated and then washed with water, dilute 

10 10 hydrochloric acid, water, dilute sodium hydroxide and again with water. The solvents 
~- were then evaporated, yielding 4 - [ (2 - methyl - 1,2 - dibenzyloxyearbonyl - ·hydra-

zino) - methyl] - benzoic acid isopropyl amide as a yellow oil which crystallized upon 
triturating with ·ether; melting point 90°.....;.92°C. This product was then covered with 

,:!.. 70 nilof a 33% solution of hydrogen bromide in glacial acetic acid and then permitted 
15 to. stand for .2 hours_ with occasional swirling, whereupon a thick slurry of crystals was 15 

formect~ The precipitate was filtered off, washed with 20 ml of glacial acetic acid and 
,6. finally with ether, yielding crystals of 4 - [(2 - methyl - hydrazino) - methyl] ..., benzoic 

acid isopropyl amide hydrobromide which, after recrystallization from methanol/ether, 

i· 20 
melted at 216°-217°C. (decomposition). 

In a similar way, but using diff~nt amines, the following compounds were pre- 20 
pared: 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid methyl amide hydro-

~ 

bromide of melting point 186°-187°C., 4 - [(2 - methyl - hydrazino) - methyl] -
benzoic acid ethyl amide hydrobromide of melting point 164°-165°C., 4 - [(2 -
methyl - hydrazino) - methyl] .., benzoic acid n - propyl amide hydrobromide of melt-

25 ing point 177°-178°C., 4 - [(2 - methyl - hydrazino) - methyl] .., benzoic acid n - 25 
'~ 

butyl amide hydrobromide of melting point 173°-175°C., 4 - [(2 - methyl - hydra-
zino) - methyl] - benzoic acid secbutyl amide·hydrobromide of melting point 155°-
156°C., 4 - [(2 - methyl.., hydrazino) - methyl] - benzoic acid tertbutyl amide hydro-

.t: bromide of melting point 200°-201°C., 4 - [(2 - methyl - hydrazino) - methyl] -
30 benzoic acid isobutyl amide hydrobromide of melting point 177°-179°C., 4 - [(2 - 30 

methyl - hydrazino) - methyl] - benzoic acid isopentyl amide hydrobromide of melting 
<} 

point 163°-164°C., 4.., [(2 - methyl - hydrazino) - methyl] - benzoic acid n - pentyl 
amide hydrobromide of melting point 174°-175°C., 4 .. [(2 "'methyl - hydrazino) -
methyl]-benzoic acid dimethyl amide dihydrobromide of melting point 142°-145°C., 

35 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid diisopropyl amide hydrobromide ;b• of melting point 202°-203°C., 4 - [(2 - methyl..., hydrazino) - methyl] - benzoic acid 
tetramethylene amide dihydrobromide hydrate of' melting point 139°-142°C., 4 -
[(2 ._ methyl - hydrazino) - methyl] - benzoic acid pentamethylene amide oxalate of 

-~l melting point 170°--172°C., 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid 
40 ally! amide hydrobromide of melting point 158°-159°C., 4 ..., [(2 - methyl - hydra- 40 

zino) - methyl] - beiizoic acid (2-chloro-ethyl) amide ldrobromide of melting point tJ :,; 168°-169°C., 4 - [(2 - methyl - hydrazino) - methy - benzoic acid (2 - methyl -
thio - ethyl) amide hydrobromide of melting point 152°-153°C. and 4 - [(2 - methyl-
hydrazino) - methyl]benzoic acid (2 - methyl - sulphonyl - ethyl) amide hydrobro- · 

.i- 45 mide of melting point· 126°-21soc. 45 

" ExAMPLE 15 
J- 16.5 g of 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] -

beilzoyl chloride were added to 100 ml of absolute benzene and treated with 3.1 g of 
cyclopropyl amine hydrochloride. 7.5 g of triethyl amine and 50 ml of benzene were 

j. so then dropped into the reaction mixture at 20°-30°C. with stirring. The reaction mix- 50 
ture was worked up as in Example 14, yielding 4 - [(2 - methyl - 1,2 - dibenzyloxy-
carbonyl - hydrazino) - methyl] - benzoic acid cyclopropyl amide, the benzyloxycar-

)'· 
bonyl groups of which were then removed by treatment with (hydrogen bromide)/(gla-
cial acetic acid). The product, 4 - [(2 - methyl - hydrazino) - methyl] - berizoic acid 

55 cyclopropyl amide hydrobromide melted at 180°~182°C. 55 
Jo• EXAMPLE 16 

Reaction of °16.5 g of 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) -
methyl] - benzoyl chloride with morpholine according to the process of Example 14 

.r- yielded the·· recation product as a viscous yellow oil. The benzyloxycarbonyl groups 
60 were split off by hydrogenation as follows: the so-obtained 4 - [(2 ~methyl - 1,2 - 60 

dibenzyloxycarbonyl - hydrazino) - methyl] - benzoic acid 3-oxa-tetramethylene amide 
·*· was dissolved in 210 ml of methanol and, after the addition of 2.1 g of 5% palladium/ 

,_1_ 
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carbon, hydrogenated at ca 20°C. and atmospheric pressure. After the. hydrogen uptake 
had come to a standstill, the catalyst was filtered off, washed with methanol and the 
~trate conc~ntrated in_JJ1Zcuo. T~e re~id~e was taken up in 25 -~ of methanol, treated 
with a solution of~ g of oxalic acid m 20 ml of methano~ and ether added thereto · 
until the solution became turbid. Upon cooling, 4-[(2 .. methyl - ·hydrazino) - methyl]­
benzoic acid 3-oxa-tetramethylene amide oXalate crystallized out and, after recrystal­
lization from methanol/ether, melted at 142°-144°C. 

By the same method and using 2-cyano-ethyl amine, the following compound was 
prepared: 4 - [(2 - methyl .. hydrazino) - methyl] - benzoic acid (2-cyano-ethyl) amide 
oxalate. · · 

·ExAMPLE 17 . . 

14.1 g o~ 4 -_~(2 - methyl - 1,2 - dibenzYloxycarboD¥1 - hydrazino) - m:ethyl1 -
benzoyl chlonde m 20 ml of benzene were added to a mtxture of 13.2 g of glycme 
benzyl ester tosylate and 100 ml of absolute pyridine. After the mixture had stood for 
one hour at ·ca 20°c.,.it was worked up in the usual manner and the" crude condensation 
product was hydrogenated in methanol with palladium/carbon as the catalyst. The so­
obtained N - [4 - [(2 .. methyl - hydrazino) - methyl] -. benzoyl]'- glycine, melted at 
209°-=-120°c. (decomposition) after ~crystallization from water/alcohol. 

The same product was obtained by a ~eaction of 4 - [(2 .. methyl - 1,2 - dibenzyl­
oxycarbonyl - hydrazino) - methyl] - benzoic acid and glycine benzyl ester tosylate in 

, methylene chloride in the presence _of triethyl am~· and. di:cyclohexyl-carbodiimide. . 
After removal of ·the formed dicyclohexyl-ui'ea by filtration under suction, the methyl­
ene chloride solution was washed with dilute hydrochloric acid and sodium bicarbonate 
solution, then concentrated. The product was then hydrogenated its described 
preyiously. · · 

ExAMPLE 18 
. 17 g of L-glutamine 4-nitro-benzyl ester hydrobromide in 120 ml of absolute 

pyridine were treated with a solution of 22 g of 4 .. [ (2 - methyl - 1,2 - dibenzyloxy .., 
carbonyl - hydrazino) - methyl] - benzoyl chloride in 50 ml of benzene, and then 
worked up as in Example 17. · -· · · · · 

During the hydrogenation both the benzyloxycarboilyl groups, as well as the 4-
. _nitro-benzyl· ester group, were -spli~ off and the final product N - [ 4 - [(2 - methyl -
hydrazino) - methyl] - benzoyl] - L - glutamine, after recrystallizatioD; from aqu~QUS 
ethanol, melted at 209°-210°C.; [a]n= 15.8°(c=1 in water).. · · . 

By the above procedure, employing glycine amide or serine amide, the following 
compounds were prepared: N - [4 - [(2:.. methyl - hydrazino) - methyl] - benzoyl] -
glycine amjde hydrochloride of melting point 190°-192°C. and N - [ 4 .. [(2 - methyl­
hydrazino) - methyl] - benzoyl] - serine amide hydrochloride of melting point 184°-
1860C. · . 

ExAMPLE 19 
5.75 g of sodium and then 79 g of 1-methyl-1,2-dibenzyloXycarbonyl-hydrazine 

were dissolved in 250 ml of absolute alcohol. The solution was evaporated to dryness 
in vacuo at 40°C. and the residue dissolved in 150 ml. of N,N-dimethyl-formamide. 
Over ten minutes, 46 g of 4-chloromethyl-thioanisole were added to the solution, the 

· temperature of the reaction mixture rising to 60°C .. The reaction mixture was then 
stirred for two hours at rn 20°C., ·poured into 1.5 ~tres of water and extracted with 
(methylene chloride)/ethet, The extracts. were washed sevetal times wjth water, dried 
with sodium sulphate and concentrated in vacuo. The oily residu~ was 'dissolved in 400. 
ml of glacial acetic· acid and,. after the addition of 80 ml of 30% hydrogen peroxide, 
heated on the steam-bath for two hours: The reaction mixture was then evaporated to· 
dryness in vacuo and the residue ·dissolved in 500 ml of a 33%· solution of hydrogen 
bromide in glacial acetic acid. After ·a short time, the product 1-methyl-2-(4-methyl-' 
sulphonyl-benzyl)-hydraiille hydrobromide -crystallized therefrom. It melted at.173°-
1750C. (d~omposition)~ 

. ExAMPLE 20 
10 g of 4. - [(2 - methyl - 1,2 - diberizyloxycarbonyl -· hydrazino) .. methyl] -

benzoyl cI:iloride were dissolved in a mixture of·50 ml· of benzene and 10 ml of pyri-. 
dine. While stirr~g, this solution was treated ~th. 8 g of i - methyl- 2 - ( 4 - !Ullino -
benzyl) - .1;2 - dibenzylqxycarbonyl - hydrazine m 30 ml of benzene. After standing. 
for one hour at ca 20°C .. , the reacti.on mixture was poured into water _and extracted 
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with methylene chloride. ·The methylene chloride extract was washed . with sodi~ bi­
carbonate solution, dried with sodium sulphate and then concentrated. The reSidual 
viscous oil was debenzyloxycarbonylated with 70 ml of a 33% solution of hydrogen 
bromide in glacial acetic ·acid. From this reaction mixture, the dihydrobromide of 
4,41 - bis - [(2 - methyl - hydrazino) - methyl] - benzanilide crystallized out. Aftc;r S 
recrystallization from meth!inol, it melted at 247°-248°C. (decomposition) . 

. EXAMPLE 21 
By reaction of 23.4 g of 4 - [(2 - methyl - I,2., dibenzyloxycarbonyl - hydrazino)­

methyl]-benzoyl chloride with 4.85 g of furfuryl amine in a mixture of 8 ml of pyri-
dine and 50 ml of benzene according to the procedure of Example 15, followed by 10 
hydrogenation of the condensation product with palladium/carbon in methanol, there 
was obtained 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid furfuryl amide the 
oxalate of which melted at 170°-171°C. (decomposition). 

In an analogous manner, there was obtained 4 - [(2 ., methyl - hydrazino) -
methyl] - benzoic acid (3-methoxy-propyl) amide hydrochloride of melting point 135°- IS 
136°C. -

By employing ft-phenyl-ethyl amine in the condensation step, .and splitting off the 
benzyloxycarbonyl groups with (hydrogen bromide)/(glacial acetic acid), there was 
obtained 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid phenyl-ethyl amide 
hydrobromide which, . after recrystallization from epianol/ether, ·melted at 180°- 20 
183°C. 

In an analogous manner, the following compounds were obtained by using the cor­
responding amines: 4 - [(2 - methyl·- hydrazino) - methyl] - benzoic acid [pyridyl -
(3) - methyl] amide dihydrobromide of melting point 136°-139°C. and 4 - [(2 -
methyl - hydrazino) - methyl] - benzoic acid be11Zyl amide hydrobromide of melting 25 
point 175°-177°C. 

ExAMPLE 22 
23.4 g_ of 4 .., [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] -

benzoyl chloride were dissolved in 60 ml of benzene and, with stirring and cooling, 
added dropwise to a solution of 13 .4 g of 2-diethylamino-ethyl amine in 20 ml of ben- 30 
zene. The mixture was permitted to stand for 16 hours and then partitioned between a 
dilute solution of sodium hydroxide and ether. The ether phase was washed thoroughly 
neutral with· water and then extracted with 0.25-N hydrochloric acid. The hydro-
chloric acid extract was rendered strongly alkaline with sodium . hydroxide and then 
again extracted with ether. The ether solution was washed neutral with water, dried 35 
with sodium sulpha.te and evaporated. The residue yellow oil was dissolved in 75 ml 
of a 33% solution of hydrogen bromide in glacial acetic acid and the resulting mixture 
permitted to stand for three hours at ca 20°C. It was then treated with ether, where-
upon a hygroscopic salt separated out. This was separated and then dissolved in the 
minimum amount of water. The solution was then saturated with potassium carbonate 40 
and extracted with methylene chloride. The methylene chloride extracts were dried 
with potassium· carbonate and concentrated. The residue was dissolved. in methanol and 
treated with a meth~olic solution of 2 equivalents of picric acid, whereupon the di-
picrate of 4 - [(2 - methyl - hydrazino) - methyl] ., benzoic acid diethylamino-ethyl 
amide crystallized out. It melted at 137°-139°C. .. 4S 

In an analogous manner there was obtained 4-[(2-methyl-hydrazino)-methyl]-
benzoic acid dimethylamino-ethyl amide dihydrobromide of melting point 131°-
1330C. 

EXAMPLE 23 
9 g of -ethanol amine were dissolved in a solution of 18.2 .g of sodium carbonate in 50 

200 ml of water. Over two hours, a solution of 65 g of 4 - [(2 ... methyl - 1,2 - dibenzyl­
oxycarbonyl - hydrazino) - methyl] - benzoyl chloride in 1.50 ml of ether was then 
added thereto dropwise with vigorous stirring at 0°-5°C. The reaction mixture was 
then stirred for 16 hours at 0°-5°C. It was then extracted with a mixture of methyl-
ene chloride and ether and the extract washed with water, 1-N hydrochloric acid, SS _ 
potassium bicarbonate solution and water, dried with sodium sulphate and evaporated. 
Tfie residual 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) ., methyl] -
. benzoic acid (2-hydroxy-ethyl) amide crystallized upon trituration with ether; melting 
point 74°-76°C. 68 g thereof were dissolved in 210 ml of a 33% solution of hydrogen 
bromide in glacial acetic acid and the so-formed mixture permitted to stand at ca 20°C. 60 
for 16 hours. The 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid (2-acetoxy- . 
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ethyl) amide hydrobromide ·separated off. This hygroscopic. salt xnelted at U9°.,.-
1210C. (decomposition). It was then filtered off, washed with (acetic acid)/ether {4: 1), 
washed with ether an<l dissolved in the minim.um amount of water. This solution was 
saturated with potassium carbonate and extracted with ether~ An etheric picric acid 
was then added to the ether extract, whereupon the picrate ·of 4 - ((2 - methyl - hydra­
zino) - methyl] - benzoic acid (2-acetoxy-ethyl) amide crystallized out. After recrystal­
lization from methanol, it melted at 143°---145°C. 

. ExAMPLE 24 . . 
13.5 g of diethanol amine were dissolved in a solutfon of 14.5 g of sodium car­

bonate in 160 ml of water. In the course of 2 hours, a solution of 52 g of 4 - ((2 -
methyl - 1,2 - dibenzyloxycarbonyl - hydrazino) - niethyl] .. benzoyl chloride in 150 
ml of ether was added thereto dropwise with vigorous stirriiig at 0°-5°C. The mix­
ture was then stirred for 16 hours at oo...,.:5oc. It was extr11eted with ethyl acetate and 
the ethyl acetate solution washed with sodium bicarbonate solution and· sodium Chloride 

-solution, dried with sodium sulphate and evaporated. The ie$idual viscous yellow ·oil 
was dissolved in 500 ml of methanol and shaken with palladitim/carbon in a hydrogen 
atmosphere until the benzyloxycarbonyl groups had been hydrogenated off. The catalyst 
was· then. filtered off, and the filtrate _evaporated. The residue was dissolved in ethanol 
and treated with one equivalent of oxalic acid. Upon standing, the oxalate of 4-[ (2-
methyl-hydrazino )-methylJ-benzoic acid bis(2-hydroxy-ethyl) amide crystallized out. It 
melted at 145°-146°C. · 

. . Ex/.MPLE 25 . . . 
20 g of 1-methyl-2-(4-amino-benzyl).;,1,2-dibenzyloxycarboriyl.;..hydraziI)e were 

dissolved in 25 ml . of pyridine and, with stirring aIJ.d cooling, 6.4 g of pivaloyl chloride 
in 10 ml of benzene were added thereto dropwise. The reaction mixture was then per­
mitted to stand for 16 hours at ca 20°C., poured into 400 ml of water, taken up in 
ether and the ether solution washed with water, 3-N hydrocltloric acid, potassium bi­
carbonate solution and water, dried with sodium sulphate and evaporated. The residual 
yellow oil was dissolved .in 70 ml of a 33% solution of hydrogen bromide in glacial 
acetic acid and pen;nitted to stand for 3 hours at ca 20°C. ·The precipitated crystals 
were filtered off, washed with ( a~tic acid)/ ether · ( 4: 1) an.d . ether and. recrystallized 
from ethanol/ether, yielding. 1-methyl-2-(4-pivaloylamino-benzyl}-hydrazirie hydro-
bromide melting at 181°...,.....182°C. (decomposition). · 

20 g of 1-methyl-2-( 4-~mino~b~~dit~loxycarbonyl-hydrazine were diS­
solved in 100 ml of 85% acetic acid.'"~£' stirring at 30°.,.-35~C.; a solution of 6 g of 
sodium cyaIJ.ate in 45 ml of water was then added. dr9pwise to the mixture. The reac- · 
tion mixture was then stirred for l.5 hours at 50°C., poured iri.to 850 ml of water, 
taken up in ether and washed with water, 3-.N hydrocltloric acid, potassium bicarJ:>onate 
solution and water. After drying with sodiUm. sulphate, the ether was distilled off and 
the residue viscous oil diss<>lved in 70. ml of a 33% solution of hydrogen bromide in 
glilcial acetic acid. The so-formed mixture was permitted to stand for 4 hours; The 
precipitated crystals were filtered off, washed with (acetic acid)/ether (4: 1) and ether 
and recrystallized from ethanol, yielding the hydrobromide of 1-methyl-2-(4-ureido­
benzyl)-hydrazine which melted at 140°-142°C. 

ExAMPLE .· 27 . 
18.9 g of 1-methyl-2-(4-amino-benzyl)-1,2-dibenzyloxycarbonyl-hydrazirie were 

dissolved in 50 ml of ethanol, treated with one equivalent of ethanolic hydrochloric 
acid and 2.7 g of cyanamide, and then boiled. under reflux for 18 hours. The reactfoli 
· mixtlll"C was then evaporated in vacuo,· the residue dissolved in water, rendered-alkaline 
with sodium hydroxide and extracted with ether/(methylene cbloride). The extract wa~ . 

washed with water, dried with sodiu,m. sulphate and evaporated, The residual · yellow_ 
oil was shaken for 16 hours at ca 20°C. with 60 ml of a 33% solution ofhydrogeD. 
bromide in glacial acetic acid. The so-formed crystals were filtered off and washed with 
acetic acid aµd ether, yielding 1 - methyl -: ·2 - ( 4 - guanidino - benzyl) - hydrazine cii- ·· 
hydrobromide which melted at 122°_.;.....125°C. (decomposition). ·. . .. · .. · 

. · . ExAMPLE 28 . . . .. .. ·.··· ... 
· 30 g of) - methyl - 2 - (4 - amino - benzyl)..., 1,2 ~ dibenzyloxycarbonyl- hydra"'." 
zine .were reacted with 9 g of methylsulphonyl chloride according .. to the procedure de.;, 
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scribed in Example 25. After the reaction mixture had been poured into water, it was 
extracted with a mixture of ether and methylene chloride. It was then washed with 
water, 3-N hydrochloric acid, potassium bicarbonate imlution and water, dried with 
sodium sulphate and evaporated. The so-obtained residual yellow oil was dissolved in 
105 ml of 33% solution of hydrogen bromide in glacial acetic acid, and permitted to 
stand for 3 hours. at ca 20°C. The precipitated crystals were isolated and purified as 

· previously described, yielding 1 - methyl - 2. - ( 4 - methylsulphonylamino .. benzyl) -
hydrazine hydrobromide melting at 177°-178°C. 

EXAMPLE 29 
106.5 g of 4 - [(2 - methyl .. 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] -

benzoyl chloride were dissolved in 400 ml of diethyleneglycol dimethyl ether, and, with 
stirring in the course of 1.5 hours at -75° to -68°C., treated with ·a suspension of 
70 g of tri tertbutoxy lithium aluminium hydride in 400 ml of diethyleneglycol dimethyl 
ether. The temperature of reaction mixture was then allowed to rise to 0°C. in the 
course of 1 hour and then the mixture was treated with 60 ml of water and 25 .5 ml of 
3-N sodium hydroxide. After a further 1.5 hours, the reaction mixture was poured into 
a large amount of water, acidified with hydrochloric acid and the crude aldehyde taken 
up in ether. The ether solution. was washed three times with 3-N hydrochloric acid, 
twice with water, four times with sodium hydroxide solution and a further three times 
with water, dried with sodium sulphate and concentrated,. yielding crude 4-[(2-methyl-
1,2 .. dibenzyloxycarbonyl - hydrazino) .. methyl] - benzaldehyde. In order to split off 
the benzyloxycarbonyl groups, this aldehyde was dissolved in about 40 ml of glacial 
acetic acid and to this solution were added 280 ml of a 33% solution of hydrogen bro­
mide in glacial acetic acici. The reaction mixture was then permitted to stand for 3 
hours at ca 20°C. The separated crystals were filtered off under suction, washed first 
with glacial acetic acid and then with absolute ether, and then dried in a desiccator over 
potassium hydroxide, yielding 4 - [(2 - m~thyl - hydrazino) .. methyl] .. benzaldehyde 
hydrobromide melting at 127°-132°C. 

ExAMPLE 30 
52 g of the product obtained in Example 21 by the condensation of 4 - [(2 -

methyl .. 1,2 .. dibenzyloxycarbonyl .. hydrazino) .. methyl] - benzoyl chloride and fur­
furyl amine were hydrogenated in 300 ml of ethanol in the presence of 6 g of acetic 
acid and 1 g of platinum until 2. equivalent amounts of hydrogen had been taken up. 
The catalyst was then filtered off and the solution concentrated, whereupon the residue 
was dissolved in 150 ml of a 33% solution of hydrobromic acid in glacial acetic acid 
and allowed to stand for 3 hours. The crystallized product was filtered off, washed with 
glacial acetic acid and ether and recrystallized from a mixture of methanol, acetonitrile 
and ether, yielding 4 .. [(2 - methyl - hydrazino) - methyl] .. benzoic acid tetrahydro-
furfuryl amide dihydrobromide melting at 124°-125°C. · 

EXAMPLE 31 · 
23.8 g of 4 - [(2 - methyl .. 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] .. 

benzoic acid (Z..hydroxy-ethyl) amide (obtained according to Example 23) were dis­
solved in 240 ml of methanol and shaken in a hydrogen atmosphere together with 5 g 
of palladium/carbon until the benzyloxycarbonyl groups were hydrogenated off. The 
catalyst was then filtered off and the filtrates were concentrated. The residue was· dis­
solved in 20 ml of ethanol and treated with 1 equivalent of 25 % alcoholic hydrochloric 
acid. On diluting with acetonitrile, the 4 .. [(2 - methyl - hydrazino) .. methyl] .. ben­
zoic acid (2-hydroxy-ethyl) amide hydrochloride crystallized. It melted at 150°-
1520C. after recrystallization from methanolfacetonitrile. 

EXAMPLE 32 
87.5 g of 4 .. [(2 - methyl - hydrazino) - methyl] - benzoic acid isopropyl amide 

hydrobromide (obtained according to Example 14) were dissolved in 550 ml of 
water .To this solution were added 1000 ml of methylene chloride and, while cooling 
with ice and stirring under a nitrogen atmosphere, 1200 g of potassium carbonate then 
added portionwise. The methylene chloride layer was separated and the aqueous slurry 
extracted three times with 500 ml of methylene chloride in a filtrogen atmosphere. The 
united methylene chloride extracts were concentrated in vacuo. The residue :was dis­
solved under nitrogen in 100 ml of methanol and treated, while cooling with ice, With · 
40 ml of a 45% methanolic hydrochloric solution, which induced ·immediate crystal­
lization. The crystals were filtered off and recrystallized from methanol, yielding 4- · 
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((2 - methyl - hydrazino) - methyl] - benzoic acid isopropyl amide hydrochloride 
melting at 223 °-226°C. · 

EXAMPLE 33 
A solution of 15.5 g of 4 - [(2 - Diethyl - 1,2 - dibeiizyloxycarbonyl - hydraZino)­

methyl] - benzoyl chloride in 50 ml of methylene chloride ~ poured while stirring 
into a solution of 2 - (N - benzyloxycarbonyl - methylaµrlno) ~ethyl amine in 50 ml of· 
methylene chloride and 3.5 g of triethyl amine. The mixture was stirred for 3 hours at . 
ca 20°C. and for 0.5 hours at 40°C., then poured on to water. The methylene c,ltloride 
layer was separated and washed with 1-N ·hydrochloric acid and with water. The 
methylene chloride solution · was dried and concentrated and the residue . dissolved in 
75 ml of a 33% solution of hydrobromic acid in glacial acetic acid and allowed to 
stand for 3 hours. The crystals fonned were filtered off; washed with glacial acetic 
acid and ether and recrystallized from ·ethanol, yielding 4 - [ (2 · - methyl· - hydrazino) -
1:11ethyl] - benzoic acid (2-methylamirto-ethyl) amide dihydrob:tomide melting at 
166°-168°C. 

The 2-(N-benzyloxycarbonyl-methylamino)-ethyl amine was prepared as follows: 
20 g of 2-methylarnino-ethyl .amine; in 100 ml of absolute benzene was stirred with 

28.7 g of benzaldehyde. The mixture ...yarmed up somewhat atM;l became yellow. The 
benzene was evaporated in vacuo· and the residue distilled under ~duced pressure in a 
HICKMANN flask. After a little forerun, the desired fraction distilled at 106°-
1070C./13 mm. The N-benzylidene-~1-methylethylene diamine was obtained as a 
colourless oil of nn22 = 1.5452 and an ultraviolet-absorption rna~um at 245 mp.. 25 g 
of this product were dissolved in 150 ml of methylene chloride and thereto were added 
16.5 g of triethyl amine and.while stirring and cooling in an ice7bath, 26.7 g of benzyl­
oxycarbonyl chloride in 100 ml of methylene chloride in such a way that the tempera­
ture ·did not rise over 20°C. The mixture was stirred for 3 hours at ca 20°C. and 
shaken with 100 ml of water. The methylene chloride layer was washed three times 
with water and concentrated in vacuo. The yellow oil obtained was well mixed with 
100 ml of ether and 100 ml of 6-N sulphuric acid for one hour at ca 20°C. The layers 
were separated, the aqueous layer extracted a further five times with 30 ml of ether 
each time. To these combined ether. extracts were added, while cooling on an ice-bath, 
50 g of solid potassium hydroxide. The oily pi:oduct was extracted with methylene 
chloride, the extract ·concentrated and the residue distilled under reduced pressure. The 
desired product distilled (after a short forerun) at 105°-112°C,/0.04 mm as a colour­
less oil of nn24_= 1.5355. 

EXAMPLE 34 
7.4 g of methyl-urea, 46.7 g of 4 - ((2 - methyl - 1,2 - dibenzyloxycarbonyl - . 

hydrazino) - methyl] - benzoyl chloride, 8 g of pyridine and 200 ml of benzene were 
mixed and heated under reflux for 8 hours. After cooling down, the mixture 
was poured on to water and extracted with an ether/(methylene chloride) mixture. The 
extract was washed with water, with 1-N hydrochforic acid and again with water, dried 
over sodium sulphate and freed of the solvent by distillation. The residue . crystallized 
upon trituratiilg with methanol. The crystals were filtered off and dried, yielding 1-
methyl - 2 - [4 ... (4 - methyl - allophanoyl) - benzyl] - 1~2 - dibenzyloxycarbonyl -
hydrazine melting at 141°~142°C. 25 g thereof were dissolved in 50 ml df glacial 
acetic acid and to it were added 100 ml of a 33% solution of hydrobiomic acid in gla­
cial acetic acid. After standing for 4 hours, ·the crystals formed were .filtered off, washed 
with glacial acetic acid and ether and recrystallized from methanol, yielding 1-methyl-
[ 4-( 4-methy~-allophanoyl)-benzyl]-hydrazine hydrobromide of melting point 183°-
183.50C: 
· In an analogous manner, the following products were. obtained: 1 - methyl - 2 -
(4 - allophanoyl - benzyl) - hydrazine hydrobromide of melting point 203°-204°C., 
1 - methyl - 2 - [4 - (4 - ethyl - allophanoyl) .- benzyl] - hydrazine hydrobromide of 
melting point 193°-194°C. and 1 - methyl - 2 - i4 - (4 - butyl - allophanoyl) -
benzyl] - hydrazine hydrobromide Qf melting point 171°-172°C. • .. 

EXAMPLE 35 . 
A suspension of 2115 g of sodium hydride in 80 ml of N,N-dimethyl-formamide 

was added slowly while stirring to a solution of 281 g of 1-methyl"'l,2-dibenzyloxy­
carbonyl-hydrazine in 300 ml of N,N-dimethyl-formamide. After the evolution . of 
hydrogen had subsided, there was added to the 'reaction mixture a solution of 167 g of 
4-(bromo-methyl)-benzonitrile in 200 ml of N,N-dimethyl-formarnide and the mixture 
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was then heated for one· hour at 80°C. The solvent was then almost completely distilled 

off in 'IXJCUO, the residue triturated with water and extracted with ether. The ether eX­

tract was washed with water, dried and concentrated. By recrystalliZation from dibutyl 

ether, there was obtained the 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl - hydrazino)-

methyl]-benzonitrile melting at 68°C. 5 

43 g of the foregoing nitrile were mixed with 50 ml of glacial acetic acid and 7.5 g 

of tertiary butanol. Thereto were added dropwise while stirring and cooling with ice to 

0°-5°C., 5.6 ml of concentrated sulphuric acid. The ice-bath was then taken away 
· and the mixture was stirred until homogeneous. It was then allowed to stand for 15 

hours· at ca 20°C., poured on to ice, extracted with ether and the ether extract washed 10 

until neutral with water and 5% sodium carbonate solution. After drying over sodium 

sulphate, the ether was distilled off. The residue, 4 ..,. [(2 - methyl- 1,2 '."" dibenzyloxy-

carbonyl - hydrazino) ... methyl] - ben2:oic acid tertbutyl amide, was dissolved in 150 ml 

of a 33% solution of hydrogen bromide in glacial acetic acid and allowed to stand for 

2 hours at ca 20°C. The crystalline salt which separated was filtered off and washed 15 . 
with (glacial acetic acid)/ether (4: 1) and with ether. By recrystallization from meth­

anolfacetonitrile/ether, there was obtained the 4 - [(2 - methyl - hydrazino) - methyl]-
benzoic acid t_ertbutyl amide hydrobromide melting at 200°-201°C. 

ExAMPLE 36 
21.5 g of 4 - [(2 - methyl ... 1,2 - dibenzyloxycarbonyl - hydrazino) - methyl] - 20 

benzonitrile were dissolved in 70 ml of a 33% solution of hydrogen bromide in glacial 

·acetic acid and allowed to stand for 20 hours at ca 20°C. The crystallized product was 

filtered off, washed with ether and recrystallized from alcohol, yielding 4-[(2-methyl­

hydrazino)-methyl]-benzamide hydrocliloride melting at 173°-175~C. 

ExAMPLE 37 25 
15.8 g of 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl ... hydrazino) - methyl] -

benzoyl chloride were dissolved in· 50 ml of methylene chloride and, while stirring; 

added dropwise to a solution of 6.2 g of 2-amino-butanol-(l) in 50 ml of methylene 

chloride. Stirring was continued for a further 2 hours at ca 20°C. and for 0.5 hours at 
4Q°C., whereupon 50 ml of water were added to the solution which Was then worked 30 

up according to Example 14. The yellowish glassy material obtained was dissolved in 

200 ml of methanol, shaken with 2 g of 5% palladium/carbon in a hydrogen atmos-

phere, whereby two thirds of the calculated amount of hydrogen ·had been absorbed· 

after about 6 hours. The solution was then filtered and the filtrate concentrated in 
'Dacuo. The colourless residue was dissolved in 50 ml of methanol and to it was added .35 
a solution of 3.2 g of anhydrpus oxalic acid in 25 ml of methanol. Upon addition of 
some ether a salt precipitated, which was recrystallized from ethanolfacetonitrile, yield-

ing 4 - [(2 - methyl ... hydrazino) - methyl] - benzoic acid (1 - hydroxymethyl - propyl) 

amide oxalate melting at 141°-143°C. (decomposition) . 

ExAM~38 ~ 

15.8 g of 4 - [(2 - methyl - 1,2 - dibenzylcixycarbonyl - hydrazino) - methyl] -
. benzoyl chloride were dissolved in 50 ml of dry ether and, within 30 minutes with 

stirring, added dropwise to a solution of 3.3- g of 2-amino-2-methyl-propanol-(1) and 
3.6 g of anhydrous· sodium carbonate in 50 ml of water. The solution was stirred for 

16 flours at 0°C., the mi:Xture diluted with 100 ml of water and extracted three times 45 
with 100 ml of in.ethylene chloride each time. The combined methylene chloride 

extracts were freed of the solvent in vacuo and the residue dissolved in 200 ml of meth-

anol, whereupon it was hydrogenated in the presence of 2 g of 5% palladium/carbon . 
The colourless glacial material was transformed according to Example 37 into its oxalic 

acid salt. The crystalline crude material was recrystallized from methanolfacetonitrile, SO 
yielding 4 - [(2 - methyl - hydrazino) - methyl] - benzoic acid (1,1 - dimethyl - 2 -
hydroxy - ethyl) amide oxalate as colourless platelets melting at 160°-162°C. 

(decomposition) . 

ExAMPLE 39 
The condensation product obtained. in Example 38 from 4 - [(2 - methyl - 1,2 - SS 

dibenzyloxycarbonyl - hydrazino) - methyl] - benzoylchloride and 2 - amino - 2 -
methyl - propanol - (1) gave, upon treatment with hydrogen bromide in glacial acetic 
acid and subsequent precipitation with ether, an amorphous material which was dis-

solved in 50 ml of water. To this solution were added 300 ml of methylene chloride 
and, while cooling with ice under nitrogen, 150 g of anhydrous potassium carbonate. 60 
The solution was well stirred, the organic phase decanted and the aqueous phase ex-
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tracted three times with 300 ml of methylene chloride each time. The United methylene 
chloride exti'acts were dried over potassi'um carbonate and the solvent was evapor.ated 
off. The residue was dissolved in 20 ml of ethanol and to the mixttire was immediately 

, added a solution of 5 g of anhydrous oxalic acid in 20 ml of:ethanol. Upon addition 
5 of a small amount of ether the 4 - [ (2 - methyl - hydrazino) ·~ methyl] - ben2:oic acid 

(1,1 - dimethyl - 2 - acetoxy - ethyl) amide oxalate forined colourlCss crystals melting 
at 116°-126°C. (decomposition) after t:Wo recrystallizations from ethanol. 

E'xAMPLE 40 
15;8 g of 4 - [(2 .., methyl -1,2 - dibenzyloxycarbonyl..;. hydrazin<>)- methyl] -

10 benzoyl chloride were dissolved in 50 _ml of methylCne chloride:. This solution· was 
added dropwise while stirring to a suspension of 12.6 g of 2-hydroxy-3,3,3-trichloro­
propyl amine in 150 ml of· methylene chloride. Stirring. was continued for. 2 hours at 
ca 20°C. and for 0.5 hours at 40°C., whereupon 50 ml of water· were added thereto. 
The product was worked up according to• Example 14. and trea~d with hydrogen bro-

15 mide · in glacial . acetic · acid .. The crystalline crude matetjal \iva$ recrystallized from · 
ethanol/acetonitrile/ether, yielding 4 - [(2 - methyl - hydraziilQ) - methyl] ,.. bCilZ()ic 
acid (2-hydroxy-3,3,3-trichloro-propyl) amide hydrpbromide melting at 187°---189°C. 
(decomposition). · 

Ex:AMPLE·41 
20 6.4 g of phosphormi pentachloride were suspended in iOO iinl -of clry. beilZene. To 

\. 

this suspension was added, while stirring, a solution of4 - [ (2 - methyl - 1,2 - dibenzyl­
oxycarbonyl - hydrazino) - methyl] - benzoic acid isopropyl amide in 50 ml of dry · 
berizene. After 0.5 hours, the solution became yellow and. wa.S cQncerttra:ted-in "DQcuo" at 
60°C. The residue was treated with 1.8 g of isopropyl amine in 50 ml of dry benzene 

25 and the mixture 'was heated to 60°C. for· 2 hours. After evaporating off the solvent, 
there -was obtained a yellow glacial material which was taken up in 80 ml. of a 33% 
solution of hydrogen bromide in glacial acetic acid .. The produ~ went into solution 
after stirring for a short time. and after about . 0.5 hours • crysfellization began. After 
standing for one hour at ca 20°C., the solid material was filtered ·off and recrystalliZc:d 

30 from glacial acetic acid yielding l - methyl .. 2 - [ 4 .., (N,N1 - diisopropyl - amidino) -
benzyl] ,.. hydrazine dihydrobromide as slightly hygroscopic colourless prisms .of melt-
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ing point 128°-133°C. (decomposition). · 

EXAMPLE 42 . . 
55.5 g of l-methyl-2 ... ( 4-amino•benzyl)~1;2-dibenzyloxycarbdnyl-hydrazine were 

dissolved in 250 ml of absolute: benzene. To this solution· were added while stirring, 
14.5 g of N-butyl...;isocyanate and the reaction mixture h¢ated for 5 hours at 55°C., 
whereupon the benzene was distilled off in vacuo. The ·residue was dissolved in ether 
and the ether solution washed with 3·.N hydrocltloric acid' arid with ·water,· dried with. 
sodium sulphate and concentrated. The viscous oily residue was dissolved in 200 ml '·of 
a 33% solution of hydrogen bromic;l.e in glacial acetic acid, wh~pon crystallization 
soon began. After standing for 2 . hours, · the crystals. . were filtered off 
washed with (glacial acetic acid)/ether (4: 1). and with ether and· recrystallized from 
isopropanol, yielding 1 - methyl - 2 - [ 4 - (3 - n - butyl - ureido) - benzyl] - hydrazine 
hydrobromide melting at 168°-169°C, .· . .· . 

In an analogous manner, but using isopropyl . - isocyanate, ·there was obtain~: 
1 - methyl - 2 ...; [ 4 - (3 .,. isopropyl .:. ureido) -- benzyl] - hydrazine hydrobromide, 
melting at 17l0 -173°C. · ·· 

EXAMPLE 43 .. 
42 g of 4 - [(2 - methyl - 1,2 - dibenzyloxycarbonyl -hydrazino) - methyl] ,.., . 

benzoic acid azide (which had been prepared in the ·usual manner from 4. - [(2 .... ·methyl::.. 
1,2 - dibenzyloxycru;bonyl - hydrazfao) ... methyl] benzOyl .chloride· and sodiUllJ. azide) 
were he~ted in 170 ml of toluene to 100°C. until the evolution of nitrogen had. sub"' 
sided. The residue obtained after distilling off the toluene in vacuo was rec:ryStalliZed 
from dibutyl ether yielding 1 - methyl - 2.,. (4 - isocyanato - benzyl) - 1,2 - dibenzyl­
oxycarbonyl .,. hydrazine of melting poi:Q.t S5°-57°C. This product was dissolved in •· 
100 ml of absolute benzene and to this soluti<>n ,was added, while stirring at o0-'-10oc.; 
a solution of 2.85 g of 2-hydroxy-ethyl amine in 10 inl of absolute benzene. The reac.., 
tion mixture was then heated for 5 hours to 55°C., whereup011 it was concentrated 
in oocuo. The ~sidue was dissolved in ether/(methylene chloride) (2: 1), washed sue• 
cessively with 3'-N hydrochloric acid, satui:ated potas!!ium hydrogen carbonate solution 
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'~anci with water and dried ~ sodiwn .suipha1:e. The .residue obtained after distilling 
~off the solvents was dissolved in 300 ml of methanol, then shaken with palladium/car­
bon in a hydrogen atmosphere until the benzyloxycarbonyl group had been split off. 
One equivalent amount. of alcoholic hydrochloric acid was added to the hydrogenation · 
mixture which was then concentrated to a small volume, yielding 1 - methyl - 2 - [ 4-
[3 - (2 - hydroxy - ethyl) - ureido] - benzyl] - hydrazine hydrochloride melting a~ 
t6o0 -162°c. 

The following examples illustrate the manner in which the novel derivatives of the 
invention may be made up into pharmaceutical preparations. · 

BxAMPLEA 

Preparation of capsules containing: 

+.((2-methyl-hydrazino)-metliyl]-benzoic 
acid isopropyl amide hydrobromide 

manD.itol 

talc 

50m.g 

145mg· 

15mg 

210mg 

The active substance was homogeneously mixed with the other ingredients, sieved 
through a number 5 sieve (mesh opening about 0. 23 mm) and mixed again. The sub­
stance was then filled into gelatin capsul~ (No. 2). 

ExAMPLBB·. 

Preparation of capsules containing: 

1-methyl-2-( 4-ureido-benzyl)­
hydrazine hydrobromide 

mannitol 

talc 

25mg 

90mg 

5mg 

120mg 

The active substance was homogeneously mixed with the other ingredients, sieved 
through a number 5 sieve (mesh opening about 0. 23 mm) and mixed again. The substance 
was. then filled into gelatin capsules (No. 4.) 
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ExAMPLE c 
Preparation of 300 mg~containin.g the following ingredients: 

i) kernel: 

4-[(2-methyl-hydrazino)-methyl]-benzoic acid isopropyl amide hydrobromide 50 mg 

mannitol 

talc 

com starch 

ii) coating: 

"' sugar 

rice starch 

talc 

SO mg 

5mg 

.15mg 

total weight of the kernel 150 mg 

90%} 
5% 150mg. 

5% 

The active substance was mixed with mannitol and sieved through a No. S sieve (mesh 
opening about 0 .23mm). The com starch Was boiled with Water to form a 10% pa8te with 
which the (active substance)/mannitolmixture was mixed until homogeneous. The slightly 
moist mass was granulated with a No. 3 sieve, (mesh opening about 1.0 mm). -The 
granulate was dried and mixed with the.talc. The whole mixture was pressed to biconvex 
kernels of 150 mg and 8 .0 mm diameter. . 

These kernels were coated according to usual methods with sugar syrup until obtention 
of an end weight of300 mg. 

ExAMPLE D 

Preparation of2oo mg ~ntaining: 
i) kernel: 

l-methyl-2-( ~ureido-benzyl)-hydrazine- liydrobromide _ 

mannitol 

25mg 

60mg 

5mg 

lOmg 

total weight of the kernel 100 mg 

talc 

com starch 

ii) coating 

sugar 90% 
rice starch 5% lOOmg 

talc 5% 

These~ were prepared.in the same manner as descn"bed in Example C. 
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Preparation of dry ampoules: 

1,2-bis(2-methyl-hydrazino-methyl)­
benzene dihydrochloride 

dextran 

sodium pyr99ulphite 

methyl p-hydroxy-benzoate 

propyl p-hydroxy-benzoate 

distilled water 

968,460 

ExAMPLB E 

250mg 

245mg 

5mg 

2mg 

0.25mg 

ad 2·.sm1 

The ingredients were filled in 5 ml ampoules (dark ampoules) and freeze-dried in a 
carbon dioxide atmosphere. 

WHAT WE CLAIM IS:-
1) Compounds of the formula 

in which S indicates substitution consisting of at _least one amino, alkyl-amino, dialkyl­
amino, acyl-amino, ureido, substituted-ureido, (alkyl-sulphonyl)-amino, guanidino, sub­
stituted-guanidino, amidino, substituted:-amidino, amino-alkyl, (alkyl-amino)-alkyl, (di­
alkyl-amino )-alkyl, carbamoyl, substituted-carbamoyl, allophanoyl, substituted-allo­
phanoyl, sulphamoyl, N .. alkyl-sulphamoyl, N,N-dialkyl-sulphamoyl, alkyl-sulphonyl, 
nitro, (2-methyl-hydrazino)-methyl, alkanoyl, aroyl, phenyl or substituted phenyl group 
together with, if desired,_ one or more alkyl, trifluoro-methyl, halogeno, hydroxy, alkoxy 
_alkylenedioxy, alkenyloxy, aralkoxy, alkanoyloxy, aroyloxy, mercapto or alkyl-thio 
·groups, and acid addition salts thereof. 

2). Compounds of the formula 

3) 1,2-Bis [ (2-methyl-hydrazino )-methyl] -benzene. 
4) 1,4-Bis [ (2-methyl-hydrazino)-:methyl l-benzene. 
5) 3,31-Bis [ (2-methyl-hydrazino )-inethyl].-biphenyl. 
6) Compounds of the formula . · · 

~)-carim-111i-·CH3 
·a30· 

wherein· R80 stands for ureido or allophanoyl substitution. 
7) 1-Methyl-2-( 4-ureido-benzyl)-hydrazine. 

· 8) 1-Methyl-2-( 4-allophanoyl-benzyl)-hydrazine. 
9) Compounds of the formula 
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wherein R40 and R,.50 are each a hydrogen atom or an alkyl group containing up to six 
carbon atoms or a hydroxy-alkyl or halogeno-alkyl group in which the alkyl· moiety · ·· 
contains up to six carbon atoms. · · 

10) 4-[ (2-Methyl-hydrazino )-methyl] ..:benzamide ... 
11) 4-[(2-Methyl.,.hydrazino)-methyl]-benzoic.acid ethyl.,.amide. 
12) · · 4- [ (2-Methyl..;hydrazino )-methyl]-benzoic . acid· isopropyl'."'lllllide. 
13) 4-[ (2-Methyl-hydraajno )-methyl]-benzo~c a~d · secbutyl-am~de. 
14) 4-[ (:2-Methyl-hydrazino )-methyl]-benzo1c ac~d tertbutyl.-am1de. · 
15) 4- [ (2-Methyl-hydrazino )-methyl ]-benzoic acid isopentyl amide. . .. 
16) + [(2-.Methyl-hydrazino )-methyl]-"benzoic acid (2-hydroxy-ethyl).,.~ide~ 
17) 4-((2-Methyl-hydrazino )-methyl] -.benzoic acid (2-<hloro...;ethyl)-anlide. 
18) Compounds of the formula · 

. ~:>-~-NH-cH3 
a~0-co-a · 

wherein R 60. is an alkyl group containing up to six carbon atoms or the radical .of an. a- . 
amino acid bereft ofits; carboxyl group or an s)kyl-substituted oxazolyl...;(3) ring. ·· 

19) l-Methyl-2-[4-(alanyl-amin<?)-benzyl]•hydrazine.: ·· · · 
20) · · 1-Methyl-2-[ 4-[5-m:ethyl...:isoxazolyl-(3)...:ca:rbonyI...;amino ]-benzyl]-hydfl!.~. 
21) A process· for the manufa~ of the derivatives claiiried in claim 1 hereof, 

which ·process comprises either benzylation of methyl-hydrazine o'i: of a partially pro­
tected methyl...;hydrazine with a berizylating agent whieh yields a substituted ~enzyl 
group of the forriiula · · · · · 

/.:herein S1 has the same . meaning as S or is readily convertible thereinto, and subse­
quent conversion of said group 81 ·in the product into the group S · if di1ferent 
ur methylation of a compound of the formula · · 

·-·.... . ·. ~· . "'-cH...-M1Hfl2 · ~ / . ... . . ·. :t ....,.. . . 
B ... 

Lwhrxein s1 .ha:s the si~cal'l~e alread~ ·given; or of such a ~ompound which is pa:man:r 
protected at the hydrazmo group and subsequent .conversion of the group 8 1 1n the 

· product into the group S if different and, in either e~ent, the splitting off of any pro-
tecting gr9Up present and transformation (if desired) into a salt. · . . · . . . . · · . 

22) A process in accordance with ciaiDi 21, w~rein the substituent · S:1 iii;-the 
benzylating agent used or in the com:poQJld to be methylated . is a tnethylhydrazipo-. · . 
methyl substituent. · · .. · • · ·· · · ·. · · ·· · ·· · · . · 

23) A process in accordance with claim 21, insclfar as compollilds in . which S 
stands for a ureido substituent are required, wherein the substituent 8 1 in the benzylat;.. 
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ing agent used or in the compound to be methylated is· an amino group, this is then 
converted into the ureido substituent by treatment with a cyanate or isocyanate and any 
protecting groups are then removed. · . 

24) A process in accordance with claim 21, wherein the substituent S1 in the 
benzylating agent used or in the compound to be methylated is the carbamoyl, N .. alkyl­
carbamoyl, N-(hydroxy"."alkyl)-carbamoyl or N-(halogeno-alkyl)-carbamoyl substituent 
containing up to six carbon atoms in the alkyl moiety •. 

25) A process in ·accordance with claim 21 insofar as compounds in which S 
stands for a carbamoyl or substituted-carbamoyl substituent are required, which process 
comprises either converting the carboxy substituent of a ((2 - methyl - 1,2 - dibenzyl­
oxy - carbonyl .., hydrazino) - methyl] -' benzoic acid into a carbamoyl or substituted­
carbamoyl substituent by reaction with ammonia or primary or secondary amines or 
converting the cyano sub$tituent of a ((2 - in.ethyl - 1,2 - dibeniyloxycarbonyl - hy~a­
zino - methyl] - benzonitrile into ·a carbamoyl or substituted-carbamoyl substituent by 
reaction with olefines or secondary or tertiary carbinols in the presence of strong acids 
and, in either case, removing the benzyloxycarbonyl groups. 

26) A process in accordance with claim 21, wherein the substituent 8 1 in the 
benzylating agent or in the compound .to be methylated is an alkyl group containing 
up to six carbon atoms or the radical of an a-amino acid bereft of its carboxyl group or 
an alkyl-substituted oxazolyl-:(3) ring. 

27) A process in accordance with claim 21 insofar as compounds in which S 
stands for a guanidino substituent are required, which process comprises converting the 
amino substituent of a 1,2 .., dibenzyloxycarbonyl - 2 - (amino - benzyl) - hydrazine 
into a guanidino substituent by reaction with cyanamide and removing the benzyloxy­
carbonyl groups. 

28) A process in accordance with claim 21 insofar as compounds in which S 
stands for an amidino substituent are required, which process comprises either convert­
ing the cyano substituent of a protected methylhydrazinomethyl-benzonitrile into an 
amidino substituent by reaction. with alcohols and mineral acids and treatment of the 
resulting imino ethers with ammonia or a primary or secondary amine or converting the 
carbamoyl substituent of a protected monosubstituted methylhydrazinomethyl-benz­
amide into an amidino substituent by re!lction with a phosphorus halide, treatment of 
the resulting imino. halide with ammonia or a primary or secondary amine and removal 
of the protecting groups. . 

29) A process for the manufacture of the derivatives claimed in claim 1 hereof, 
substantially as described with reference to the examples. 

30) Compounds as formulated in claim 1 hereof and salts thereof, when manu­
factured by the process claimed in any one of claims 21 to 29 inclu8ive. 

31) -A pharmaceutical preparation which comprises a compound as formulated in 
claim 1 hereof, or a salt thereof, 'in association with a compatible pharmaceutical carrier. 

W. D. WHITAKER, u.a 
Patent Agent ,- ,~. 

for F. Hoffmann-Ia Roche & Co., 
Aktiengesellschaft. 
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