-1- 4-NITRO 1, 2- HYDROCARBYL- PYRAZOLI DI NES AND METHODS O: SYNTHESTS OF

4- AM L OGUES THEREFROM This invention is concerned with ndve

4-ni t | /2- hydrocarbyl pyrazolidines and with a novel process for

pr epary 4- am no- 1, 2- hydrocar byl - pyrazol i di nes fromthese novel
4-nitro-1, 2- hydrocarbyl pyrazolidings, all 5 i nt er medi at 5. Ry tpe 3

preparatlon of N -.(l,2-hydrocarbyl -4- pyrazolldlnyl) benzar des:* Whi'ch
| atter conpounds have utility in controlling enmesis and gastric enptying in

war m bl ooded apinEtRo-The-HYDROCARBYIAHVRH SR BIESYARBO! | di nes of this
10 i nvention have not reV|oust been discl osed and the nethod of
‘~0E>$é§$l PEUES

preparat i S, substi t ut ed
am no) - 2- nltropropanes is believed to be novel. The

4-amno-1, 2-h raz I|d1nes ha ot., previ een pr.epared by
the met hod ofy’%ﬁ ai’h%%ﬁ€¥ 9 é'r}k'#bvﬁn %%ﬂ‘pg ﬁagrﬁs&d TJ?\ t he
preparathgﬁndtaﬁhyImpgnazdbtdasedeandlwithralhébehpptocebsoio&erlaI No.

645,451 (e et nfGL. 731t Ll S EGUAF o1 5ee £com

4- hal o- 1ttxel$pdmby4 Mtaeullparmmmm%azolidines, #id process of
thig i nviﬁtt'e‘%?rhédlvﬂ%§st3 éegréﬁt .z etg' brPfod l?—?‘i > %&EBE%QI:QMW@Z' ne

acid salts w | S- alhm no) - -nltro ropanes to give
novel 4- BYEREO ﬂdemyld %5@1 898az shifhr ¥R E HCAPROLBASCBEVE0 4- ami no-

1, 2- hydr aeaniy MK déen tEbDEEng T BReRIRC 8EFd dpRst PDE &REUVEAg2an ware®l ation
of t he 4. ocar byl -pyrazolidines fromthe initial solution
bef ore ngaaﬁéﬁﬁ%§$R' tarried out. The novel -precursors, the :
4-nitro-1, 2- hyiheo oyt ro~1,2-hydrocarbyl-pyrazclidines of this

10 invention have not previously been disclosed and the method
of preparation from l,2-disubstituted hydrazines with 1,3~
bis-(disubstituted amino)-2-nitropropanes is believed to
be novel. The 4~amino-l,2-hydrocarbyl-pyrazolidines have
not previously been prepared by the method of this invention,

15 but are kriown compounds used in the preparation of the
benzamides as described in U.S. application Serial No.
041,461 (U.S. Patent 4,207,327). In that disclosure,
4-amino-1,2-hydrocar byl-pyrazolldines are prepared from

4-halo-1,2-hydrocarbyl-pyrazolidines and ammonia.

20 The process of this invention involves a novel reaction
of 1,2-disubstituted hydrazine acid salts with 1,3-bis-"
(disubstituted amino)-2-nitropropanes to give novel 4-nitro-
1,2~-hydrocarbyl-pyrazolidines which are reduced to 4-amino-
l,2~hydrocarbyl-pyrazoclidines. The process does not require

25 isolation of the 4-nitro—1,2-hydrocarbyl—pyrazdlidines from
the initial solution before reduction can be carried out.

The novel precursors, the 4-nitro-1l,2-hydrocarbyl-

pyrazolidines, of this invention have the formula:
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;Ilémhereln R and Rlerr] -can each represent a |oweral kyl, lower- . °
-cycloalkyl phenyl-lomeralkyl or substituted phenyl-lomeralkyl group and
‘may be the sane or different and t'he hydrocarbyl 10 noi eties are further
- defined in the def|n|t|ons bel ow. The 4-an1no 1, 2- hydrocarbyl pyrazolldlnes

pyrazoli dines, of this. irnvention have the formul a: 30 -2- N2 5 -[err]<E§}

hgvi ng the formula; 15 . D : .NH 2. R :N are
~pretluced as, acflnal product of this i.nvention and ‘have 20 ut|I|ty in the
preparation df hereinabove descri'bed 1 - - 2 benzami des mhereln R "and R

are as- defined above and below 1t i's therefore an object of the present '

I nvention to prOV|de novel 4-nitros1, 2-hydrocarbyl - pyrazolidine inter-

‘medi ates | eadi ng to 4-ami'no- 1, 2- hpdF¥ | . pyrazolldlne 25

i ntermedi ates for the preparatlon of N—(4-j rag | i dinyl) benzam des: mhlch
have utility. in controlllng gastrig. disorgders.. Bot her object is to prOV|de
‘novel- net hods: of preparlng bot h tRe-ﬂ-.__ro and 4- an1no 1, 2- hydrocarbyl
pyrazollcgnes 30 . T L

_ wherein R1 and Rz_can each represent a loweralkyl, lower- B
cycloalkyl, enyl-loweralkyl or substituted phenyl-loweralkyl "
_ group aminaylxethesﬁme or(ﬁifenan:amitheluﬁro&ubyl '
10 . nrdeties are ﬁnﬂher'defina&:hithe deﬂuutions below.
| . The 4- amino-1, Z-hydrocarby1—pyrazolidines hav1ng
- the formula.' ' - o

15

- are produced as a final product of this invention and have -
20'- utility in the prepaiation ;f hereinabove described ' _
benzamides wherein R and R® are as defined above and below.
- It is therefore’ an object of the present invention to
- provide novel 4-nitro-1 2-hydrocarbyl-pyrazolidine inter-
, fmediates leading to 4-amino-1 2-hydrocarbyl pyrazolidine
'__25._ intermediates for the preparation of - N-(4—pyrazolidinyl)
' E benzamides which have utility in controlling gastric
'-ddisorders. Loy . o IR -
N Another object is to prov1de novel methods of preparing _'
. both the 4-nitro and. 4 amino-l Z—hydrocarbyl pyrazolidines.
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..precursor. 4-nitro-1, 2- hydrocarbyLapyrazoI|d|nes of ‘Formul-a I'l- and as

ent |nvent|on enconpasses a nethod of produci'ng

b e A
I 2- hydr ocar byl - pyrazol i di nes ‘of Fornula | as set forth in the IR
deskriftion of the process -herei'n,.in the. equations-and definitions- . -~ "}
4

~ following.  The invention also 5 - enconpasses -a nethod of producing. the

conposi tion of natter of the latter. In the first step- of t he process
adi.substi tut ed hydrazine acid salt (lV) is- reacted with 'a 1,3- bIS 10~
-(dlsubstltuted ani no)-2-ni tropropane:- (111) to give the . -

4-nitro-1, 2- gl n er 'pr'se by the'Vi;'g
'foIn: o«r/mong e uat | %%I\ﬁ@égﬁ@h cho‘#a)l%%@ %éhog F Such mE
[T [erﬂr rd-hydrpoarbyl-pyrazolidines of Formnl& DMasesetR and"’ R

can eaclEcreny qsprgha éé’é\@fﬁpt%g bmgeyg%ce@M dz%{nphe '%t%“efa' kyl =

1_group and -may be the:sane r-ent represent 'gy:
a Iomeréﬂﬁﬂt%ﬁﬂﬁuﬁﬂﬂuﬁ¢§$n%eiPhé §9Aé°uﬁns=fféheuinyantxgn]abaq R ‘taken !

t oget heendompasaesidl adthod | 6£0P2BdAELHT RN gﬂ&f@%@rwi&é-clr gsi due.
o hydrocarbyl—pyrazolidines of Formula 1z and as composition
- of matter of the latter. . : - :
) ' In the first step of the process a disubstituted
"_'hydrazine acid.salt (IV) is reacted with a 1,3-bis 'j
.1of- (disubstituted amino)-2-nitropropane (III) to give the
) 4-nitro-1 2-hydrocarbyl-pyrazolidines (II). generally

- megEn ,..? e em e i

~

e v A e W

represented by the following equation..
D R:.LNHNHR ;_2Hc1 + R3R4N—CH2'czt§1§toz'cuéNR5'R6.—-—f-_-v a s
o + ’R%R*mu.HCl + RPROMH.ECI g
20 . R e o :
wherein Rl r2

and R™ can each represent a loweralkyl, 1owercyclo-fa
_ :',alkyl or phenyl-loweralkyl group and may be the same or '
25' | different, and R3, R4, Rs and R6 represent a loweralkyl : S
'~ group and may be the same or different and R° ana r? or Rsi .
and. R6 taken together with the adjacent nitrogen atom may
'_ form a heterocylclic residue._. . e - - .
) i . In the second step of the. process the foregoing 4—nitro- o
L éo | 1, 2-hydrocarbyl—pyrazolidines (II) are reduced to give the o '




n..t he second step of t he process the fore90|ng 4-nitro- 30 :

1 E?hydrocarbyl pyrazelidines (l11) are reduced to give the correspondln l.
_h-an1no 1, 2- hydrocarbyl pyrazolldlnes (I) as represented:by:the following ~
“pquation: [err] - o - lerr] wherein 'R and R are as -

Hefi ned herelnabove Exanpl es of . redu0|Eg agents which wll- serve to
CQ§¥ert the nitro- conpounds to the amno*deri.vatives .involve catalytlc

-hydt ogenati on- with hydr ogen using metal catalysts; iron powder in-acetic .
aci d-sol vent, . zi nc ‘dust.in basic aqueous al cohol solution, tin- hydrochlorlc
aci dj- hydrldes such.as 15 I'ithi:um afum.num_hydride and di borane, sodium:

-Eg|osulph?tgxapraem@mndﬁngnQﬁankno-Iiﬂrﬁgﬁtecagﬁ%k;gﬁrgﬁa&?annga HIR
urvey o an apter eac
val ume, "W ey. %nfe ?é%tgn%%%u 1. éﬁ% ﬂliﬁg@gl?ﬁqﬁg%ﬂ%r definition of -

symbol's; the term20 "l-ower --al kyl " incl udes strai ght rand branched chaln
“‘radi cal s contalnln@;Lﬁ: 8 carbon at.oms such:as, f l xanpl e, nethyl
ethyl propyl., 1isoprof yI n- b%gyl tertiary. buty] I, ) soanyl .n- hexyl

‘n-heptyl 5 and n-octyl] rag Ammy_" ra i-cal > .forrrula
-C>Iomeralkyl Thegﬁ ower - chloalkyl as usedRﬂe i ncl udes ~ .
~primarily cyclic alkyl radicals:’ containing fromthree up to t wel ve carbon

atons i'nclusive and i ncluggs .such groups - as cyclobutyl cyqlopentyl
.cyclohexyl cycloheptyl ‘met-hyl:- ' _ _

- wherein Rl and R2 are as defined hereinabove. Examples',"."

. of reducing agents which will serve to convert the nitro
compounds to ‘the amino derivatives involve catalytic
_hydrogenation with hydrogen using metal catalysts, iron
_powder in acetic acid solvent, zinc’ dust in basic aqueous
.alcohol solution, tin-hydrochloric acid, hydrides such as" |
'-lithium aluminum hydride and diborane,'sodium thiosulphate
~or ‘ammonium sulphide. See Beuler, C A. & Pearson, D. E.
'7"Survey of Organic Synthesis“ I and Iz (1970 and 1977) ,
”'_Chapter 8 ‘each volume, Wiley Interscience Publ., N. Y., N Y.
' ~In further definition of symbols, the term o _
_"lower—alkyl" includes straight and branched. chain radicalS'"
vcontaining 1 to 8 carbon atoms such as, for example, methyl, -

10

15

20

_ ethyl, propyl, isopropyl, n-butyl, tertiary butyl, amyl, .
i isoamyl, n-hexyl, n-heptyl, and n-octyl radicals._ A
”"lower-alkoxy“ radical has the formula -O-loweralkyl
' The .term’ “lower cycloalkyl“ as used herein includes
primarily cyclic alkyl radicals containing from three up

" 25

'_}'to twelve carbon atoms inclusive and includes such. groups- as
-cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, methyl— '

_;:30“ h-cyclopentyl and ethyl—cyclohexyl
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' Iopentyland et hyl - cyclohexyl 30 The tern1"pheny|-|omeralkyI"' as -
epbd herein i ncl udes the unsubstituted: phenyl -1 ower al kyl radlcal ;and
nyl.- Iomeralkyl radi cal's wher ei n phenyl is substituted by any’radical .
dical s which' are' not reactive or otherw se' interfering.inder the
~conditions of reaction described herein and include such as |oweralkyl,

i !—1 Lr
o wn.mmrriﬂl'wn—_-

LoMer{alkoxy,tri-'fIUOronefhyrg,'ﬁ o0, acetanido and sulphannxyl The - .
- substituted phenyl-1owerayl radicals have . preferably no nore than three '%4”f
substituents on the phenyl ‘group:and their 10 - subStituents are. . - g

S i
- preferably such 'as those given above. .These substituents can be in: varlous‘gf
avai | abl e' pthEI¢mzmﬁ“phanxﬁm#g¢en&bkzbg aadUﬁhénhegedqigncnggs a b

SUbSTTt NGR! bSR3 ted Phdiiy i DEoserRIRN1 bl BheNard Gy e i vari oust -

position co nations re ower al and

-atons h&%g&n e @B dies vﬁ§iéﬁr§r¢9 hi 0" raae&i%d o&h%ﬁh%rwi'-:s@”p' es: of

‘the preferre

substituents on phenyl phenyl -iqwer a gr oups are gui'i
meBhyl , dnkprfering pndeytthe ‘eondis %Foﬁg repcsion rﬁ?ﬁ%ﬂ@’ & hoxy, 20 = |-

'.'propoxyheaadnblahwuﬁarﬂd‘ala;cﬁnaéuﬂ@deralk 2,1 @bie rRaaRgxy Over it Kyl are

TN OO A S B e”ﬁ%'rphlf‘?née‘m-
_plperldsﬁbstﬁdquﬁmpﬁenyn-IEWeralkyl fadisaasthﬂgelpﬁbﬁhraﬁkylnmted C
'hydra2|ngs (I ran thééa)substituents on the phenyl group and their '
10 -_substimxmtsare preferably such as those given above.
o These substituents can be in various available positions of
the phenyl nucleus and when more than one substituent is
'present, can be the same or different and can be in various
. = position combinations relative to each other. The loweralkyl
”"3'15 o and lower-alkoxy substituents each have preferably from one
' to four carbon atoms which can be arranged as straight or
‘.branched chains.- Examples of the preferred substituents _
’on phenyl or phenyl-lower alkyl groups are methyl, ethyl,
_ '.propyl butyl, fluoro, bromo, chloro, methoxy, ethoxy,
20', propoxy, and butoxy radicals. :
' Included in the term "phenyl loweralkyl" are such _
groups as benzyl, phenethyl, phenpropyl and drmethylbenzyl.
_ The term heterocyclic residue includes such radicals as
pyrrolidino, morpholino, piperidino and piperazino. , L
azs.-j".- - The starting 1, 2—disubstituted hydrazines (IV) of step I |
- may be prepared by known methods. Symmetrical 1 and 2 disub-
stituted loweralkyl hydraZLnes may be prepared by methods given
‘in the. book “Organic Synthe515 II, (referred to above at p.208- e
'-.211, unsymmetrical l and 2-disubstituted-loweralkyl and cyclo-
30 - alkyl hydraZines may. be prepared by methods given inn "Chemistry
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fmay:be prepared by known et hods. Symmetri cal 1 and 2 dISUb tltuted
Qomeralkyl hydrazi nes*may be prepared by methods gi-ven in the book "Oganicf.
ynthesis I, (referred to-above at p.208- 211, unsymetrical 1 and
£2- dlsubstltuted Iomeralkyl and.cyclo- 30 - alkyl hydrazines may be -
&epared by methods given in ' Chenistr§= -6- of Open. Chain CXganlc_;
ENIALF ogen Conpounds” by Smith, P.AS. ' Vol. 2, Chapter. 2, publ. M/A
Benjamn, Inc., NY. (1966)-.. Symmet ri cal phenyl~|omeralky| and ' _
fsubstituted- phenyl-lomer al kyl hydrazi nes may be prepared by reactlng
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. and-f ormal demde ar. 19:'rieact njél %xeﬂyf iﬁ%ﬁ‘&ﬂ%ﬁ& g'gﬁe%rﬁl%x tq'cnﬁl’ieé) L .
In step 1, -a °¥5§§ hf%ﬁcxckpéﬂ%ﬁbstﬂaﬁcdnaydmam e @B@pareﬂthytthe : o
1, 3-bi s- (di smethiod e TS N Daterk t 5 0PEODFBES (Fg&eg@ura§%? v&%ﬁ%]olﬁﬂ'

.non- |nterfer§ g sol.vent or iylvent m.xtur es  at
. tenperat ure I¥FFEESHES Max; be R)‘F%H’%F%‘BIPYGGhGOmG ogyiafalapesol it sand

-|nc|udé0nethEngElhart, J.E. in J. Amer. Chem. Soc. 90, 7092-7096.
: . The starting 1, 3-bis-(disubstituted amino)-z-nitro-
propanes of Formula III may be ‘prepared by the method of
Zief, ‘M. and Mason, J. P. in J. Org. Chem; 8, l—S (1943) , |
N - wherein,_for example, morpholine and formaldehyde are reacted;:e'
15 _followed by reaction with nitromethane. - L
) - In step 1, an acid salt of 1, 2-disubstituted hydrazine S
(IV) and the 1, 3-bis-(disubstituted amino)-z-nitropropanes B
- (III) are reacted in any non-interfering solvent or solvent ' _
| _"mixtures at temperatures between room temperature and 150 c,' .
;-25 - preferably 60-80°¢.. Suitable solvents include . methanol,
' . ethanol, . 2-methoxy ethanol and isopropanol and mixtures of
: such alcohols with aromatic solvents such as toluene, and
benzene. Halogenated solvents in mixtures with alcohols
may also be used. - Any suitable ‘acid salts of the hydrazines i
_25 . emay be used such as the hydrochloride or hydrogen sulphate '
. salts. The amine hydrochlorides, V and VI, may be separated
. by filtration. e : E E
- In the reaction of step l.as will be readily realised N
' by one skilled in the art, the -N33R4 and NR.SR6 radicals
230' in the l 3 positions on. the nitro propane are transient and




aromatic solvents such as toluene, "and benzene Hal '
~aror . _ ich as t , e ne. ogenat ed sol vent¥
xtures with alcohols may also be used. Any suitable acid salts of the-|-

1E\anol, 2- met hoxy et hanol and isopropandl and'niXtufes of such al cohols -
¢

‘Rydrazines 25 -  may be used such as the hydrochl oride or hydrogen te

salts. 'The am ne hydrochlorides, \and VIy may be séparafeé bgngle;EPg;e -
_ In the reaction of step-1 as wll_ be readlly real i sed by one skilled in t 4

;art, the -[err] radicals 30 . inthe 1,3 positions on.the nitro propane =1

are transient and = .. -7-". serve as pr ot on acceptors and do not appear in

the pyra- - zol i dine structure. . Thus, menber . of tj ons on

ni t r opt os@YVen 4$1|Pnr?ﬁ@nséGSSP&Prtsnéﬁféﬁut}?%n@%% 5&%?2’ sWgh a

‘4-nitro-| ydr ocar byl - pyrazol i di ' af
are the m@m%i‘i"ésrﬁ i & EFARARS. ﬁ‘g}bﬁ %ﬁ %Qg%?;s?ﬁrgh%gj Ztc(raﬁtctures
][“esNrefggln dcgége%%@ane%sar eolne:ateu/rwﬁhohr@mndlpzpdisuhse twhednch as
: I-ons h
o e bkt s e B GRS (e
| H”‘éegf 'ngrh%drl-.r@éﬁrbymepymfzemim:m.t  Giowreet, sthet igg Fgéhistpctures - -
r
PR %y%%dﬁgiﬁ'ﬁycﬁ'&ﬂ%a%si&é)é ef&ﬂhéq By2 %hlaStR"t Fo ﬁ/draZI ne
' _ and R~ with the adjacent nitrogen aﬂom such as morpholine, -
N ' pyrrolidine. and piperidine, inasmudh as fewer side reactions :,
10 occur. of these heterocyclic residues, the use of the 1,3- SR
' 'di-morpholine combination is a preferred embodiment of the

'invention. Thus, the preferred nit:opropane starting i

given 1, %%‘ $etadthre. YR, (uein'ﬁ@ttofo-HRoBucert—hEsk

lreagent is 1, 3-dimorpholino-Z-nitropropane. A preferred"
. 1,2 disubstituted hydrazine is l 2-diethylhydrazine and a
lS;_--preferred ‘acid salt thereof is the dihydrochloride. ) -
) '_' -AS mentioned above, it is not essential to totally L
';isolate the 4-nitro—l 2-hydrocarbyl~pyrazolidines from the '
_ﬁ'solution in step l before proceeding to the next step, it _ _
'1being only necessary to filter off the amine salts.V and’ VIQ li-
20 However, if it is intended to separate these 4-nitro-l 2- |
_hydrocarbyl—pyrazolidines as individual entities in sub— _
stantially pure form, the solvent of the reaction mixture
 may be evaporated off, the residue dissolved in a non- .
S polar solvent such as toluene and the resulting amine ,__f .
25 -'hydrochlorides Vv and VI then filtered off. The non-polar
-solvent may then be evaporated off ‘to give the - 4-nitro—
1, 2-hydrocarbyl-pyrazolidines (II). The compound may then
be further purified by column chromatography." When the L
. preferred l 3-dimorpholino—Z-nitropropane is used, Vv and VI
30 will, of course, be identical, i e. morpholino hydrochloride.:




I . T e .

pTeferred acid salt thereof S the d|hydrochlor|de As mentioned

abdv it is pot essential to totally isolate the 7%
4-; |tro 1, 2- hydrocarbylpyrazolldlnes from:the. squtlon in step 1 before L
prdceedi ng t-0 the next step, it . being only necessary to filter off the -

-anifne salts V. and VI, 20 However, if . é i s intended to separate these R
4-ni-tro-1, 2-- hydrocarbyl pyrazolldlnes as . i ndividual entities in sub-
‘stdntially: pure form the solvent. of ‘the reaction nixture may be evaporated -
,of . .the residue di'ssel ved-in-a non- pol ar- sol vent. such ‘as: toluene and the

resulting am ne.25 h¥drochlonrdes V-and VI then filtered.off. : The. o
.noh- polar. solvent hgﬁ ﬂgﬁn5e°8v§5¥réﬁe@udfﬂn¢@gmnﬁyﬁﬂue¢inn¢ar&ous ways o

-E-hydrocarbyandyaanumbdrnof épéknfiEhémﬁ%GEﬁ%ﬂﬁ sTe% [géﬁ '
fied b ihen th { lli%d shdo .
Dt oot opanotH [0S EALPORLAY " 8Bk SRR rg&ee@g;,;;e tcbezhledadoor@anyi:ﬁg

2-hitropropan
-nnrphollno hyt#&ﬁmvtzsde . -8 The invention may be put inte practice in ;

various ways and a nuhber of specific enbodiments will be described to
illustrate the.invention with reference:to the acconpanying exanpl-es. ‘5

Exanple 1-4- Nitro-1, 2: di et hyl - yraExampmene A-'stirred solution of 4.03 g
(0.025 nDIes) of J.éLNfgfglmdzlagg D kgg .f&hlorlde and ‘6. 72 g{0.026 -

'rnoles) 10- - ‘of I; T mor - - 2a m xttn'e of 28 n
LT _ A stir;ed solution of 4,03 g (0.025 moles) of 1,2-

S .fdiethyl hydrazine dihydrochloride and 6 .72 g (0 026 moles)
.10 of 1, 3-dimorpholino-Z-nitropropane in a mixture of 28 ml
B of methanol and 16 ml of toluene was heated at reflux for 3
'i.hours.' The solvents were evaporated under reduced pressure
and the residue was re-suspended in toluene._ The solid
S (mcstly morpholine hydrochloride) was removed by filtration, o
=,l5,_phleav1ng a solution of the title. compound in toluene. o
--e.tEvaporation of - the toluene gave an oil weighing 5.1 g, the'i“l
. free base of the title compound with minor- impurities.; Column
. chn:mﬁmgnqiwron FhmﬁSil (Trade Mmdﬂ, elutuu;waﬂhtxﬂuene, | '
N :gave;xue title camrmndvtdchVEs dbuﬁned‘asan otlhw'evq;nzr
20 | tion of the toluene under reduced pressire. The product was
- %:characterised as follows" Infra Red (CHC13, microns) 6 46
. (S),-G 94 (M), 7. 27 (S) and 9. 82 (M),_Nuclear Magnetic
- Resonance (eoC1,, ) = 5 18 (m, lH), 3.16~3.75 with weight
u._,._.l'center at’ 3 47 (m, 4H), 2. 56 (q, 7. 7HZ, 4H), l 07 (t, 7.7
'1352_1- z, 6H), Mass Spec. M 173 ' = '

L Example 2 :
4—Nitro-l 2- diiSOpropyl-pyrazolidine
Following the procedure of Example 1, but substituting

'eh;q_i ‘an equal molar amount °f 1, 2‘dilSOPrOPyl hydrazine dihydro-




of _met hanol and 16 m of toluene was heated at reflux for 3 hours. The . .

% sperided i n toluene.” The solid. (nostly norpholine hydrochloride) was
_ ..ed by filtration,. 15 _ IeaV|ng solution of the title conpound in

t otuene. Evaporation of t he t ol uene gave  anoi | - wei ghing 5.1 g, the free
base of ‘the'title conpound with ninor inpurities, Col umn’ chr omat ogr ahy
‘onFlorisil (Trade Nhrk) eluting with toluene, gave pure title conmpound
whi ch was obtained ‘as an oil. by evapora-. 20 " tion of the toluene under
“reduced pren$ur£deTEerpﬂodwdieﬂhylﬂhydmazineedihgdrobhdwgidebnﬁh@ Red:

LS LRSS ook ok ¥l 2T, (9 08 8,52 (1, i e -'Ce'n'ter_, B

at 3.47 (m,-4H), 2.56 (q, 7.7 H. 4FD_ 1 07 (t 7.7 25 f[err] 6H; Mss
Spec M 173 Exarrpl e 2 4- Nltro—ﬂxén
"procedure of ' Exanmple '1,: but sub T =30 . an equal nol-ar anmount of .
, 2-d%i.sopropyl hydra2|ne dlhydro' ~ chloride for 1, 2-diethyl hydrazine
-dlhydrochlorlde4_ AR NGRS 2] gogd- - Exanple 3 5 4-Nitro- 1,
2-di ethyl - pyrazofTat Y IJi
carbonate in 20Tﬁiae§HﬁRﬁnSQPQﬂP

di et hyl hy dhazbnaidiehydneahlier e i\@élolbadhawasWadhedt @ rg (0.011 moles)

. of diethyl hydrazine dihydrochloride monohydrate w1th stirring .

ldfl_ for about 5 minutes. To this’ mixture was added 1.92 (0.011
' ';moles) of 1, 3-bis-dimethylamino-2-nitropropane and stirring
was continued at room temperature for 2.5 hours. ‘The

alcoholic solution was decanted from the solid and evaporated -

- . to give-a dark oil. Diethyl ether was ‘added to give a
15 suspension. Magnesium sulphate was added and the liquid
_ portion separated and evaporated to an oil. Nuclear
' Magnetic Resonance confirmed the presence of the product

- with some contamination by starting nitro compound.;

20 B ":"m1e4 S
- ' ) 4-Nitro-l 2-Bis(4-methoxybenzyl)pyrazolidine.
Di-(4—meth0xybenzyl) ‘azine was first prepared by
reacting 2 moles of p-methoxybenzaldehyde with 1 mole _
o hydrazine in isopropyl alcohol at 10 c. Di—(4-methoxybenzyl)
25 _.hydrazine was obtained by reacting the azine with diborane
in tetrahydrofuran under nitrogen atmosphere at-or below
10 C and isolated as an oil. The dihydrochloride salt of
: bis-(4-methoxybenzyl) hydrazine was ‘obtained as- white solid
: by mixing with hydrogen chloride gas in isopropanol followed
30 by addition of methylene chloride and toluene (81% yield

Went s were evapor at ed under’ reduced pressure and the residue was. S A

AT T

- 5apropyl - pyrazol i'di-ne Fol | owi ng the T

BR10%0 BB SR
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10} .. for about 5 minutes. To this mixture was added 1.92 (0 011 nDIes) of
1, ‘-bls di met hyl am nos 2- n|tropropane and stirring was continued at room -
terdperature for 2.5 hours. * The al coholic sol-ution was decanted fromthe { '™
soljird and - evaporated to give-a dark oil. Diethyl ether was added to g|ve a~—
15¢: suspensi on. - Nhgne5|un1sulphatehpgs added and the I|qU|d portion- o
"~ separated and evaporated to an-oil | ear - Magneti c Resonance. confirned.
thEPpresence of the product mnth some. cont ani nat’i on by’ startlng nltro '

-cofrpound. 20 . E Exanpl e 4 O
4-Nitro-1,2 BIS(4 nethox benz.1)p azollane , (4 nethox benz I “azine "'-ﬂ h
wab first pr&@REes ?@éﬁ ibp bz ( rmﬂthmr dﬁ’rﬂﬁ)‘é%/% thx Fwle
_EygraZI ne.ing, s%z]luprméd;gémhm?%mggphonae-mtzﬁagh?oﬂaﬁwﬂé b6 g, = ..
hyfr azi ne was, ohtai ne reactin zi ne-wi i bar ane

tet rahydr of ula? rﬂfg]r eﬁuﬁi’%ﬂ ﬁeiﬁ &t“@‘?‘tﬁé"leoﬁ%gbr]m];ﬁﬂf |’§%‘Fka?‘é?ilas
.agto! . The \Aﬁu?m afnlﬂ of i telaehé a?ﬁblﬁadatéd reet refihenAdy - ksars ne m

obt ai ned as ite soli m Xi-ngwi ro ori S

ol owe 50 'TaagEdh iRl VAR BFBRBERRRG oo Arvp s Hhi the SR LRGP

-10- based<mextramﬁed witle- EbluénZeahdxfﬁdueyhﬂhydﬂmaltplquZSfﬁltgaﬂe -
nmol e) ‘and 1, fo] ] 0

susp)ended |n3'f51ad§m %*g ?8% Qi{re 3¢ p%gfg 5%?81 rﬁllo#k{ﬂlﬁ)e%gega E{é?%d'

to reflux forbyd ¢olumm cmn@mstograghyt nsidng M@kﬁd@!&/aﬁﬁ’t‘%ﬁe‘dt%‘)ﬂryness .
~and the resi quaiRxdAct a8k et 6hUSRT1RA Gt enRib1He ﬁé&r&@@fefkééoﬁéﬁce |

10 ~ and mass' spectra confirmed the structure of the product as’
- being that of title compound. The oil solidified after
~ one. day standing at room temperature. ' s

_ S : Examples‘SA'EO'SJ ' : :
15: - Follow1ng the procedure of Example 1, but substituting
' - an equal molar amount of the following for l 2-di-ethyl
\hydrazine hydrochloride._fg : . -
1,2-dicyclohexyl hydrazine dihydrochloride, (Example SA)h _
_ l-cyclohexyl-2—methyl hydrazine dihydrochloride, (EXample SB)
.20 | l-isopropyl-2-methyl hydrazine dihydrochloride, (Example 5C)
. 'fl-ethyl-Z-methyl hydrazine dihydrochloride, (Example 5D)
'.1—isopropyl-2-ethyl hydrazine. dihydrochloride, (Exampie 5E)
l-benzyl- -methyl hydrazine dihydrochloride, (Example 5F).
l-benzyl-Z—ethyl hydrazine dihydrochloride, (Example 5G) _ _
25]' l-cyclohexyl-z-ethyl hydrazine dihydrochloride, (EXample'SH}fy
.1, 2-dibenzyl hydrazine dihydrochloride, (Example 51)'and'
["1-(4-methoxybenzyl)-2-ethyl hydraZine dihydrochloride
' -(Example 5J)

. thereyare obtainedg_ul.i~
30 . o o



evaporated to give 3.5 g of brown oil whi ch was purlfled by col um:s. g
natography using 10%di et hyl ether - 90% net hyl ene chi oride.on: silica® w .
. Nucl ear "Magneti c Resonance 10 - and nass spectra confirmed the - .5_ N4

S ructure of the product . as being thatof title conpound. - The oil : '
- solidified after one day standing at roon1tenperature Exanples 5A to. 5J 15
Fol | owi-ng the procedure of Exanpl e f’ but 'substituting an equal nDIar sl
- amount of the followi ng for 1,2-di-ethyl " hydra2|ne hydrochlorlde R 5* E
1, 2- dlcyclohexyl hydr azi ne dlhydrochlorlde (Exanpl e 5A) = o
_I-cyclohexyl - 2-met.hyl. hydrazine dlhydrochlorlde ( Exanp e 5B
1- |sopropy4-mihnoh&b2h§éﬂ¥§hﬂ§%ﬁﬁ%ﬂﬂ¥ﬁ#ﬁQﬁ e(E&%ﬁﬁP@ lscp )
~ |-ethyl hyd S AND GV LSy éi@ﬁﬂ&iﬁe DXExample 5B) ... = ..
: I-|sopropy?£éh¥%ﬁ F Egﬁ?&?ﬁhe dlhydrochlorfde¥ké 5 X aP£P ' I
" | -benzyl - 24n@ihyp-Hy&ﬁ&?ﬁﬁ?ﬁ%ﬂ%uﬂ%i§¥¥> E%? égf 3 2§1)- 2- ethyl
‘hydrazi ne glﬂygfgcngEh ai&iidiﬂe9y¢Enhmple-3D9thyI

hyd di hyd | PRI
e
: 2|hy?rocglQLhﬂgrbExaﬁgh?y&ER4m§£hyrﬁpyrtnalﬁéﬂngi?(Example 5F)
 4-nitro- ] : : |
4-nitro-1- yﬁigﬁ §r% gﬁgﬁhgﬁéﬂﬁygggng Fne, - EXa
4-nitro- I-4snptnpyl-ayumdhexxAHZHQ#hﬂlﬂpyraﬁy'hﬁi@eSdﬁxample SH)
- Aenitrocl- gLRYEe- IS LW A S i1 1 4EXE TP BxaRble 1) and

~10_ 4-nitro-l-(4-methoxybenzyl)-Z-ethyl-pyrazolidlne, (Example SJ)‘(

: _ Examples 6A to Q;
Followmng the procedure of Example 4, but substltuting

equal molar amounts of the fcllowing for di(4-methoxybenzyl)

15 hydrazine'""' - . : - .
: ai-(3,4, 5-trimethoxybenzyl)hydrazxne, (Example GA)
bis-=(2, 4-dimethoxybenzyl)hydrazine, (Example GB)
. bis-(2,4- dlmethylbenzyl)hydrazine, (Example 6C)
. ' di—ai-methylbenzyl)hydrazine, (Example 6D)
20 bis- (2, 4—d1methoxyphenylethyl)hydraZLne, (Example GE)
' there are obtained: : :
'4-n1tro-l 2- di [(3' 4',5'-trimethoxy)benzyl] pyrazolldlne,
. : - : (Example 63)
3 4-nitro-1 2—bis BZ',4'-dimethoxy)benzyl] pyrazolidine,.*
- 25 SR (Example 6B).
| : -:4—nitro-1 2-bis [(2' 4'-dimethyl)benzyl] pyrazolidine,
= . o : s . (Example 6C)
4-n1tro-l Z-di [(c&-methylbenzyl)] pyrazolidlne,'
L - . S - S (Example 6D) S
30 4-n1tro-l Z-bis [(2',4'—dlmethoxy)phenylethyl] pyrazolidlne,‘”
: (Example 6E)




TR -
5 _igd-hitro-1-isopropyl-2-ethyl-pyrazolidine, '(Exanple 5E)
4-i 'r o- 1- berzyl - 2- net hyl - pyrazol i di ne, (Exanple SF)
4-niftro- |- benzyl -.2- et hyl - pyrazol i di.ne r. (Exanpl e 5G -

4- nltro | - cycl ohexyl - 2-et hyl - pyrazolldlne (Exanpl e 5H)

'4 nltro 1, 2-di benzyl - pyrazol i dine, (Exanple 51) . and 10 : '
tro I-(4 met hoxybénzyl) -2-ethyl - pyggiolldlne (Exanpl e 5J) Exanples BA .

éE Fol | owi ng - t he procedure of Exanple 4,. but- substituting equal nolar-
fann ints -of the fol|owng for di(4- nethoxybenzyl) 15 hydrazlne: - B
‘di-(3,4,5- tr|nethoxybenzyl)hydra2|ne .(Exanpl e 6A) g
blsJ(2 4 d|nethoxybenzyl)hydrazrnel i&@gpée765) B
s (2 et b Ok g S P e, :
bis-(2, 4-di met hoxymmerwlsaill(wﬂi)drycbﬁzapprox%ﬁx e36§|) (Or gzl& |m(?| tnégere are -
. obt ai ned: 4-ni _ (3 trinme enzy py -

“(Exanpl e. 6A): r%l 21'29, dfg[f(}yl szla'?ﬁ%?:ﬁ‘ﬁ%’ﬁbéﬁz} 0" B+ 2foltodivene 25 -
(‘Exanpl €56B) . wasmaddedl 6B ibils df anhy’drl'msreeﬂyahbl naﬁal 2pyT RABkk h&%lkeelbb) -
Exanpl e -6C) pyLAazZo I ne _
éo :.rrp4 nit rolbi’laghba t %ed.j dig‘%rre{;ﬁ't )é}ﬁ% #%%ﬂy%?g ;gol i Ep'lgré xture N
(Exanple 6E) Was. hydrogenated for three hours at about . 30 psi The _ _

' ‘mixture was filtered to give a-light yellow solution.' The
solvents were evaporated off at reduced pressure giving a
10 'colourless liquid, namely 1. 95 g of the title product,

" b.p. ll3-ll§ C at 40 mm Hg. The dimaleate salt melted at N

f-

119- 1°o °c.
| , _ L Ex Ele 8 _
D - IR '4-Amino-l 2-diethyl-pyrazolidine.,V-

: A stirred solution of 4.03°g (0. 025 moles) of 1, 2
__diethylhydrazine dihydrochloride and 6 72 g (0. 026 moles)
- of. 1, 3-dimorpholino-2-nitropropane in a mixture of 28 mlL
- of methanol and 16 ml of toluene was heated at reflux for.
20 - 3 hours. ‘The solvents were evaporated off under reduced _ _
_ pressure and the residue was resuspended in 100 ml of toluene.'t
The solid morpholine hydrochloride was removed by filtration, |
_ leaving a solution of 4-nitro-1 2-diethyl-pyrazolidine in
o 'toluene. To this toluene solution was: added 60 ml anhydrous
25 { 3ethanol and 2 gof Raney Nickel. which had been washed three
' 'times w1th anydrous ethanol ‘This mixture was hydrogenated
at about 30 psi hydrogen pressure. ‘The mixture was -
| | -filtered carefully under nitrogen to prevent. ignition._. N
' :f} Evaporation. off of the solvents ‘and distillation at reduced S
'*1-30'"'apressure gave a colourless liquid product weighing 1. 95 g.



anpl "7 4 -Amno- 1, 2 -diethyl- pyrazolldlne To a solutlon of P
appyoxi mately 3.0 g (0.016 nole) of 4-nitro-1 ,2-diethyl~pyrazolidine in (*'
) jm .of toluene 5  was-added 60 ml of anhydrous et hanol ‘and 2 g Raney
ckel (washed three tinmes with - anhydrous - et hanol ) . This m xture was
drogenated for three hours at about ig psi. The nmixture was filtered .
to' give a light yeIIOM/squtlon The 301
reduced pressure giving a 10° . .col ourl ess li quid, namely 1.95 g of the .
“title product, b.p. 113:[err] at 40 nn1k@ The dimal'eate salt nmelted at =
- 119-120 C. Exanple 8 15 4- Ami no-'1, 2-di et hyl - pyrazol i di ne. A qglrred*
" sol uti on of(5463m}q1ﬁ(E§i¢ﬂiikgdo¢n1diethYéhH9rH$dn§dnn@ p. 113-1157C
di hydrochl ogidg oaggn @1972 g (0.026 nol es) of |, 3-dinorphol.ino-2- nltropropane
in a mxture of 2 of nmethanol . and 16 nf of toluene was heated at reflux
for 20, ~ 3 hours: The solvents were evapor at ed of f - under reduced pressure -
“and the residue was. resuspendegx*"1@509§ﬂtg+ ol uene. The SO|Id nnrphollne :
hydrochlorlde mas reaned

T8 T ol ot AT Vg reroRednrhoRE. EXFORLS ¢ LGRS HE RS s

added 60 i adn eyl alusno?ﬁr ‘amé et obf atHe2 £010bwRage Y ofealitdv-<h, 2ad been =
- washed three,ti mnth amgg jus et hanol. This. m xture was hydrogenated at
about 30'' psi ﬁg} %% The-mixture was filtered carefully. under

~

_'nltrogen toqwnﬂﬂruslgﬁﬁdicycléhexplapyuazoﬂﬁddhebhdExaﬂp&aﬂ%Ahnd o
| sv'e;s;'h: Ingt HOBSQ&trr%dLlce&csPohexyl £3 Sl‘dé@h?ivsy@aggll%&in%ss (E}?éﬂlﬁllé’ rgglyict o |
.10 - 4-nitro—l-isopropyl-z-methyl-pyrazolidine, (Example 9C)
4—nitro-l-ethyl-z—methyl-pyrazolidine, (Example 9D)
4-n1tro-l-lsopropyl-z—ethyl-pyrazalidine, (Example 9E)
'4-nitro-l-benzyl-z—methyl-pyrazolidine, (Example 9F)
| 4-nitro—l—benzyl-z-ethyl-pyrazolldine, (EXample 9Gl
15 4-n1tro-l-cyclohexyl-z-ethyl-pyrazolldlne, (Example 9H)-'
_ 4-n1tro-l 2-dibenzyl-pyrazolldine, (Example 9I) _ _
”“4-n1tro-l 2-d1(4-methoxybenzyl)oyrazolldlne, (Example 9J) and
' 4-nitro—l-(4-methoxybenzyl)—2-ethyl-pyrazolld1ne, (Example'SK)':'
. : “there are obtained: | ' - ' L
20  4-amino-1, 2-dicyclohexyl-pyrazolidine, (Example 9A)
'4 amino—l-cyclohexyl-z-methyl-pyrazolidine, (Example SB)
'4-amino-l-isopr0pyl-2-methyl-pyrazolldlne, (Example 9C) ..
4-amlno-l-ethyl-z-methyl-pyrazolldlne,_(Example_9D) _
- ) 4—amlno-l—isopropyl-z-ethyl-pyrazolidine,_(Example_QE) )
. 25 . _4-am1no-l-benzyl-z-methyl-pyrazolidlne, (ExamplepQE)?
o | 4-am1no—l-benzyl-z-ethyl-pyrazolldine, (Example 9G) | |
4~ amino-l-cyclohexyl—z-ethyl—pyrazolldine,.(Example 9H) .
: 4~amino-1, 2-d1benzyl-pyrazolid1ne, (Example 9I) :
_ ' A-amlno-l 2-di(4—methoxybenzyl)pyrazolidlne, (Example 9J) and '
30 4-amino-l—(4-methoxybenzyl)-2—ethyl-pyrazolldine, (Example 9K):_

vents were evaporated of f at NS



'-13-.(5&96y|eld cal cul ated on di et hyl hydrazi ne), b.p. 113-115QC at 40 mMm
‘Hg. Exanples 9A to 95 = . Foll.owi ng the procedure of Exanple 7 but
‘substituting. an equal .rol ar. anount of.the following for:4-.nitro-1,2- - oy
di et hyl - .yrazol i di ne: 4-nitro-1, 2-di cycl ohexyl - pyrazolldlne (Exanple 9A)~
-4-nitro-1-cycl ohexyl - 2- nethyl pyrazolldhﬂf (Exanpl e - 9B).. S
-4-{utro | - sopropyl - 2- met'hyl - pyr.azol i di (Exanple 9C3 4 n|tro- '

1-et hyl -2- net hyl - pyrazolldlne - (Exanpl-e - 9D) - :
4-nitro-1-isopropyl-2-ethyl - pyrazolldlne (Exanple 9E)
4-nitro-1-benzyl - 2-net hyl - pyrazol i di ne,- (Exanpl e 9F)
~4-ni'tro-1-benzyl - 2-et hyl - yrazcﬂ|Ekamglé£yhmglt09EmF15

4-nitro-1-cyclohex “
4-nitro-1,2-di benzéJIOléyr az F?Qng!:l( anpr e gxgﬂ%sle% but SUbStltutlng
4-nitro-1, 2- da@4eqpﬁﬂon¥ﬁsuzyﬂmpyﬁazwf|ﬂhaefolkwuﬁpgefét)laﬂédiethyl-

- 4- nltro I-(4 EEH razolldlne (Exanpl e 9K) -there aré _:
obt ai ned; 20 -am no- 2’% cyg?"'L Ciéax/yl pyrazol.idine, (Exanple 9A) S

4- ami no- B- cy c LoHdryghlprebena rhydréiknﬂpﬂéhEEFOChlOrlde
4-anino-1-isopropyl -2- nethyl pyrazolldlne (Exanple(gggmple 10A)

‘4-am-no-| - et hyl - 2- nethyl - pyr zorlgt |l e 5 -

4- ani no-1 - i'soprdpft %&ﬁQ%? z%%&aﬂ%hﬁ ggyhégride, (Example 103)

'4'3”?no.l'be“1¥h‘aﬂﬁﬁiﬁﬂifmﬁéﬂoﬁéﬁhfﬁbeﬁgg§Vﬁkar35ﬁne dihydrochloride,
4- am no-| - benzyl - 2- et hyl - pyrazol i dine , . _
~4-am no-| -cycl ohexyl - 2- et hyl - pyrazolldlne (Exanple(ggﬁmﬁle 10C) -

~am no- 112 d|b&nZyﬂiﬂyﬁandtamﬂdanhiyﬂmﬂhyd&azine hydrogen sulphate,

(Example 10D):
l Z-di(4-sulphamoxybenzyl)hydraZine dihydrochloride,
: L . (Example 10E) and _
o 1 2-di(4-butoxybenzyl)hydrazine phosphoric acid salt, L
15 L - (Example 10F) -
: o there are” obtained° o : : o
4.-amino—l-(4-chlorobenzyl) 2-ethyl pyrazolidine, (Example lOA)
_ 4-amino—l Z-di(4 chlorobenzyl)pyrazolidine, (Example lOB)
" 4-amino-1, 2-di(4-trifluoromethylbenzyl)pyrazolidine, :
20 e : - S . (Example 10C)
o 4—amino-1 2= di(4-acetamidobenzyl)pyrazolidine, (Example lOD)
' 4-amino-l Z-di(4-su1phamoxybenzyl)pyrazolidine, (Example 10E and_
4-amino-l 2-di(butoxybenzyl)pyrazolidine, (Example 10F) '

o2 e Example 11 | s
' ' "'-Amino-l 2-diisopropyl—pyrazolidine. N S
. Following the. procedure of . Example 7, but substituting
an equal molar amount of 4-nitro—l 2~ diisopropyl—pyrazolidine
o for 4-nitro-l 2-diethyl-pyrazolidine, the title compound is
30 obtained ' - : :




i\no- 1, 2- di (4- met hoxybenzyl ) pyrazol i di ne, (Exahple 9J) and 30 BTSN
no- I-(4 met hoxybenzyl ) - 2- et hyl - pyrazol i di ne, "(Exanpl e 9K) -14- LA
ples 10A- to I'COF Follomnng t he procedure of .Exanple 8 but substltutlng ;
dqual nol ar anount of the foIIovm ng for 1,2-diethyl-
’ hydra2|ned|hydrochlor|de 5 (4-c ‘probenzyl) 2- ethyl hydra2|ne
di-hydr ochl ori de (Exanpl e 10A) 1 2 d|( -chl or obenzyl ) hydrazine .-
di hydrochl oride, (Exanple |10B) 1,2-di (4- trlfluoronethylbenzyl)hydraZIne
~ di'hydrochloride, (Example 1'0C) 10 - I, 2-di/(4<acetami dobenzyl) hydrazine
hydr-ogen sulphate . (Exanpl e |.0D) 1, 2- d|(4 sulphaanybenzyI)hydra2|ne

-~ di-hydr ochl ori de, (Exanple ICE) an :but oxybenzyl ) hydrazine_
phosphoric acid gahs g s ..;u....., arate ‘| 7

| OF) ‘there . are obitar . G yl pyrazolidine,
(Exanpl e | cApmihydrakes. 2. d|(4 chlorobenzyl) pyrazolldlne (Exanpl e 10B)
+4-amno-1, 2- d'(éhhrEHeénuagérbﬁﬁ&iaea)nuraxampdenpl 18 reacted with

AAM G| | Pmer L Aot AT e S EAF noREPRAY b AT %‘W o
4- ami no- 1, 2 dl(butoxybenzyl)pyrazol|d|ne (Exanple ICF) 25 -
..Exarrp le 11 Q- Examples 13A to 13E : . :

Following the procedure of Example 7, but substitutlng l
equal molar amounts of the following for 4-nitro-l 2-

,llO "diethyl-pyrazolldlne.,-'

' '4-nitro-l Z-di [(3',4',5'-trimethoxy)benzyl] pyrazolidine,
L - o S (Example 133)
'4-n1tro-l 2-bis B3"4'-dimethoxy)benzyl] pyrazolldine,

o : ' o (Example 13B)
N l5 : .4-n1tro-l 2-blS [(2',4'-dimethyl)benzyll pyrazolidine, .
BT e (Example 13C).
4-nitro—l 2-di@xrmethylbenzyl)Pyrazolidine, (Example 13D)
f4-nitro—l 2-bis ez, 4'-dimethoxy)phenylethyl] pyrazolidine,
- S : ' ' (Example l3E)
'20” R there are obtained: :
| 4-amlno-l 2-di [(3',4',5'-trimethoxy)benzyl] pyrazolidlne,_
o (Example 13a)
4—amino—l 2-bis RB',4'-dimethoxy)benzyl] pyrazolidine,
: o ' (Example 13B)
'fhs '7-4 amino—l 2—bls [(2',4'-dimethyl)benzyl} pyrazolidine, o

- C : C e o (Example l3C) _

- amino-l 2-bis@i-methylbenzyl)pyrazolidine, (Example 13D)and -
-'4-amino- 2-bis UZ',4'—dimethoxy)phenylethyl] pyrazolldlne, O
| ' 5—-(Example l3D) '




4-anind’l .2-di i sopropyl - pyrazolldlne Fol | owi ng t he procedure of
Exanpl e. .. 7 but substituting an equal nolar anount of | R g
4-nitro-1, 2- dllsopropyl pyrazolldlne for 4-nitro-1,2- dlethyl pyrazolidrn
the tithe conpound is 30 . " .obtained. - * -15- Exanple -2 4= A 1,
2-di i sopropyl -pyrazolidine Funarate [ 1: Ziskbn1hydrate Euu

ree base
' obLalned in Exanple 11-is reacted with-5 fumaric acid

‘title ‘'conpound mp. 157- 161C. EXaerI es 13A to 13E Fol | Im‘"’”"mm"’ |

~procedure of -Exanple 7,  but substltut ﬁgual nmol ar anounts of “th
%gg—pyr 4-nitro-1. 2 di

'follomnng for 4-nitro- 1, 2--107 -'diet azoti di he: R
13", 5' -trlnethoxy)benzyl] pyrazolldlne (Exanple 13A) 4- n|tro 1, 2- bIS _
[(3ﬂ; dlnethoxbeenzyg]c éﬁg&lﬁg{@h hEX ﬁ SB) 15 1 :

;4-n1tro 1,2-bis - [(2". dlnethyl)benzylf yrazo I ne, (Exanple 13C)

4-nitro-1, 2 di-([err]- nethylbenzyl) pyrazoIJdlne (Exanpl e -13D) - 4-nitro-,
2-bis [(2', dlrrethoxy)phenylethylﬂl : olldlne (Exanmpl e 13E) 20 s
‘there are obtalned 4-am no -1, 2 d| [( ' 5'-tr|nethoXy)benzyI1
pyrazolldlne (Exanple 13A) -NO, - = T

5. - whereln,.""- B .
- 1 2 ' ' '
R and R each reoresent a 1oweralkyl lowercycloalkyl

phenyl loweralkyl or substituted phenyl loweralkvl group and o

may be the same or different
10. _'2, 4-N1tro-l 2-d1ethyl-pyrazolld1ne.

3. 4‘Nitr9-1,2-diisoprOPYl¥byrazelidihe;"”"
S - 4. . 4‘Nitr9;1;2-bis(4¥meth6#ybenzyl)pyrezoiidine;ff'

-_5..' A*Nétre-1ﬁzedieyeieeexf;fQYrazolidine;:
i" ... f  W.'e_5~'ee4%Nit#efl;cycieheXQi;Z-ﬁeehflréyraéelidiﬁe;-;'v
;izojf _:f. 71'e-4-Nitro-1-lsoprop§i Z-ﬁeehyl-pyrazolidlne;.
"Q%:; 4-Nitro-1-ethyl.Zemetﬁyl-p§raeolldlee.i ;
L e,

}0,..4—N;trq—lfbenzYl-Z—methyl;pyrazelidiﬁe.

11, _4-NitrcLl-benzy14z+éthyi-pyfaz§11dine;f



»ahino-l,zébis [(3' 4 drnethoxy)benzyl] pyrazolrdrne (Exanple 13B) 2&
,2-bi's [(2' ,4 -dimethyl)benzyl]" pyrazolidi ne,” (Exanpl e 13C3 '

mrenzyl )pyrazolidine, (Exanple 13D) and
“ l m |E"m - di rret hoxy) phenyl et hyl'] pyrazolidine, -

F O) . 30" - M. 1. A conpound havrng t he fornula R 5 -
.mherern [err] [err] each represent a_heuer al kyl Iomercycloalkyl S gJ,g
phenyl-lomeralkyl or substituted pheny -loweral-kvl. group and may be the -

- same or. different. 10. - 20 4-Nitro-1, 2- dlethyl pyrazolrdrne_ 3.
- 4=Nitro-1, 2- diisopropyl pyraz olidine 4. . o A
. 4-Nitro-1,2-bis(4 ybenz I di ne, ' :
- 4-Nitro-1, 2- dICyd£§;3 % M oi é iohgxyl-Z—ethyl-pyrazolldlne.

.4-Nitro- I-cyclohexyl 2- nethyl pyrazol idine. 20 f." 7. ‘4-Nitro

- 1-isopr.opyl - 2- net z0 8. tro-1-eth I-pyrazolrdrne 9.

AZNitro-1-i sopropyt ‘Y‘F@’rtﬁ?rﬁz%ﬁ%ﬁaw SPY (az iga %/T ol-l- . 3

-benzyl - 2- et hyl - pyra20|d|ne : :
' ' ;_14.; 4-Nitro-l—(4-methoxybenzyl)-2-ethyl-pyrazolldine.

15, 4-Nitro-l Z-di E (3t 4‘.,5'-trimethoxy)benzyl]
PYrazolidine. L - : S

“16. 4-nitro-l 2-—bis [(z',4'-aimethoxy)benzy1:|
pyrazolldine. '

Lo, ,"4-Nitro-l Z-bis E(Z',4‘-dimethy1)benzyj
'pyrazolrdlne.. L R

| 18 4_Nitr°-l Z-di D“-methylbenzyl)] pyrazolidlne.' .

o _ 19, 4—Nitro—l Z-blS [ﬁZ',4'-dimethoxy)phenylethy{j '
 _._ S -pyrazolldine.-'_' o : :

R ] 20; A process for the . preparation of a 4-n1tro-l 2- '
hydrocarbyl-pyrazolidine havrng the formula: '

wherein, ﬂ a _ .
B ' R1 and R2 each represent a loweralkyl, lowercycloalkyl
or phenyl-loweralkyl group and may’ ‘be the . .same or different,-_'

which comprises reacting a dlsubstltuted hydrazine acid L

salt having the formnla.-




11.¢ o* o ' L C
. 4- Nltro 1- cyclohe Xy- 2- ethyl pyrazolldlne 13. '
4-Ni'tTo-1, 2-di benzyl - pyrazolldlne 14, S
4-Ni tr.o-l-(4-methoxybenzyl)-2-ethyl - pyrazolldlne 15.. 4-

g B i ummm

[(2';4 dlnethyl)benzyl[err] pyrazolldlne 18 4 -Nitro-1,

‘[[err] nethylbenzyl) pyrazolldlne 4- Nltro |, 2-bis :

(2, dlnethoxy)phenyleth pyra lldlne A pr-ocess. for the } -
;preparatlon of a 4-nitro-R 4MH£%;2HX) yrazolldlne havi ng the formil.ar

R - N wherein, R and R err] each: represent a Iomeralkyl -Iomercy cIoaIkyI
L or phenyl-lomeralkyl %goup and ‘may -be-t he same or. dlfferent whi.ch .~
conpri ses.” r ewberagna suldstﬁzt aired dsy(ﬂaeﬁ.ilnmd cab ke dhid hﬂVréﬂrégéni:Qr mul.a:

Lerrl”  ©° “an acid anion, with a 1, 3-bis(disubstituted amino)-z- -
' o "nitropropane having the formula- : S

3.4 5.6 R
R°R NCHZCHNOZCHZNR R™

to produce the said 4-nitro-l 2-hydrocarbyl—pyrazolidine,

l.wherein R3, R4, R5 and R6 each represent a loweralkyl
.group and may be the Same or different and R3 and R4 or Rs
and R6 taken together with the adjacent nitrogen atom may formfg;

a heterocyclic residue.__‘

- 21. A method as claimed in Claim 20 substantially o _
as specifically described herein with reference to any -one S
__of Examples 1, 2, 3, 4, SA to SJ, ‘or 6A to 6E

.22, ‘A compound as claimed in any one of: Claims 1 to .
_'19 whenever made by a process claimed in. Claim 20 or Claim 21. o

.23, A process for the preparation of a 4-amino-l 2—?
e hydrocarbyl-pyrazolidine having the formula. . ’




merein [err] and Rare as deflned above ‘and X represents an acid anion” el

t h a+3bis{di-stbstituted ani no)-2- nitropropane having the fornula: . = -

B r] to 4-nitro-1. 2- hydr.ocar byl - pyrazolldlne 3 4

grr]. ﬁmﬂma“n ﬂ‘&ach represen_t a | oweral kyl .group :and may be the .

ane or rr].and R taKeggtogether wi.th the adjacent = - : ;'

.- ni'trogen atom may forn1a het erocyclic residue. 21. A nmethod as clainmed.i

- . Claim 20" substantlally as specifically. descrlbed hereln with ' reference to
any one of’ Exanples 1,-2, 3, 4, 5A to 5J, 6A to 6E. 22. A conpound as- -

~clainmed.in any one- of1CIa|n521 to 19 mhenever e b oc >ss clainedin

.~ Claim 20 or ‘¢harmipiR >4and pﬁ?f?é!serRﬁeﬁ?fétp? 3?’%1%'{?'%{} O¥CEM no-1,2-°

.~ hydrocar byl - ay&aéahks}lmedia I—tmvi@fm dtbup 4n€ inay b tﬁe same
" whereiin R and

_ ach "re nt raI ower IoaI Vi, -"=”
- phenyl-Iomer8Fk9Ff§FGGﬁtan ﬁié; %#ﬁﬁ*?geﬁeﬁtx ﬁ gonprlses -
reducing a- 4h9drbearb§14myﬁaZﬁﬂﬂdﬂnenha&rngdthe Barmndathe fornula 1R
_wherein [err]  are as deflned above to produce t.he sald 4-ani no-1,
" 2-hydrocar byl - pyraz olldlne '

'wherein Rl and R2 are’ as defined above, to produce the said
-4-amino-l 2-hydrocarbyl-pyrazolidine.“ -

24. A process for the preparation of 4-amino-l 2- .
. hydrocarbyl-pyrazolidines having the formula- '

T B wherein Rl and R2 each represent a lower alkyl, lower- _
| -.cycloalkyl or phenyl—loweralkyl group and may be the. same
'or different, which comprises the steps of '

' l)--reacting a disuhstituted hydrazine acid - salt

' having the formula~“-
| _RLNH-NHRZ.Z_-HX o
wherein R

n_ac1d anion with a. l 3-bis(disubstituted amino)-z-nitropropane :‘
'ﬂ,.hav1ng the formula- h : L o o

and R2 are “as defined above and X represents an T




A‘processfor the preparation of 4- ani no- 1, 2- ' '
hyd’ocar byl - pyrazol.i di nes having the. for mul a: [err] wherein R -and R2 each
represent. a | ower -al kyl, .| ower- cycloalkyl or . phenyI-I roup and

may. be the. sane ‘or dlffrent ‘whi ch’ conprlses the st eps 1 reacting a o
di substituted" “hydr azi ne . aci. d salt -havi ng the:formil a: m "Wm}u
,mhgrern [err]are as defined above and X~ Qpresents an’ a mnl 5

3- b1 s(di substituted am no) - 2-ni tropr opane having the forml a*

“[err].-wherein ;5 R, R.and R .each repr esent -a -l oweral kyl  group and may.. -
be the'same or d|fferent and %brlld R..or 5. '-6 R -and R ‘taken together . .
with "“the" adJ acent ni t rogen RIR mycfmo H?tmﬁgﬁocycl ic residue, to . L

produce a 4-nitro-1,2-. hydrocar byl pyra di-ne having the: forrrula ['er.r'] .'

' wherein. [err]are as desflneg abgve, g 2 ) .:reducing the said
: 4 ni tro- 1, 2- hyhexssitb\R™ pyR 8, ROl andnr teaphodugeegbﬁtsar d.oweralkyl

:.mn;go% éz,%fzﬂrn% W e AL G B8 g BeIREE SR AL L e

is taken together with the ‘adj acent nitrogen atom -

may form a heterocyclic residue, to produce a 4-—n:.tro-l 2- R

hydrocarbyl-pyrazolidine having the formula. o

el

_ RZ:-N —
. _'wherein _Rl and Rzare as defined above, and
T 2) reducing the said 4-nitro-l 2-—hydrocarbyl-pyra-"
zolidine to produce the said 4-amino-l 2-hydrocarbyl-pyra-
zol:r.dine. . - :

25._ A process as claimed in Claim23 or Claim 24 in
which the 1,3-bis (disubstituted amino)-2—nitropropane ‘is _-

1, 3-dimorpholino-z-nitropropane. :

26, A process as claimed in Claim 23 or Claim 24 in

-which the disubstituted hydrazz.ne acid salt is an acid salt-'

.of l 2 diethyl hydraZine._ -

S 2_"7.' A process as claimed in Claim 23 or - Claim 24 in
which the disubstituted hydrazine acid salt is 1, Z-diethyl
. hydraz:.ne dihydrochloride.. LR : :



-dlnDrphollno 2 n|tropropane 26.- A process as clainmed in Cla|n23 Gri- HL
i m 24T wichthe disubstituted hydrazine acid salt is an acid salt of
-d|e A -process as clained in Claim23 or- C|a|n124 in

icht Emll I"mmrﬁllihydr azine acid sal t is 1,2-diethyl hydrazine. :
di hydroc L M"'S . . - . -21- 28.. A process as: .

-2]1~

o clalned in any one of Clainms.23 to-27 in mhlch the reductlon Is carried ouL‘

-wi th hydrogen over a' Raney Ni ckel catal yst . 29.° A nethod as clained in

. Oaim23 or Caim24 substantially as speC|f|caIIy descri bed herein mnth )
‘ref- erence to any orie of Exanples 7, 8 9A 0. 9K, 10A tQ 10F, 11_.12, or ;éz
13A to 13E. 30. §84 af REOces \Aaf IR P piR 30Y | BRReOhnEhadES i?-&dé‘r%y a, . i

process as chai ﬂﬁdwh@cﬁnlﬁhﬁn%ﬁuc‘gi&jﬂg%é@rf@@d dhe wexh Abdrdgen
speci fication has. been: re% r oduced by Phot ocopyi ng t he applicants -ori ginal

‘typescript. PYeRyacBARGYnNE s which are diffcult toa. - he " - -
~onal . typescript containing these anendnents naybe lnspected on t he prem ses . .

(ofthe Patent Ofige a method as claimed in Claim 23 or Claim 24

- substantially as spe afz.cally describea herein with ref— L
erence to any one. of Examples 7 - 8, 9A to. 9K,_10A to lOF,

11, 12, or 1l3A to 13E. : : : '

30. A 4-amino-1 2—hydrocarby1—pyrazolidine whenever
made by a process as clalmed in any one of Clalms 23 to 29.-

taxt f the 8 .fi.caﬁ.aa has been repmdncod Uy photooopr.l.ng the applicants oz'lg.nal
mtype‘ ae:ip:.. ItP:; contain a few amendmerits which are difficult to read. .. The original
typeseﬂpt eenta.i.ni.ng these ueadmts nay. ho inspectod on the precﬂ.see et the Pstan_t Office




