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Smln/iARY

1 *lrletho4r a¡rcl 1 :benz¡rlsay -3 ,3'4tsneth,vl-l*phenylcyclopropene '
the nre tlryl and- be n zyl e nol-e the rs sY 2 t2--Aitrtethyl*l*pJre ny1 cyclo-

propanr3r1() respecti.vel-y, have becn s¡fnthesì sed.o The syntlresis required'

a ke.y irrtermeil-ia'l,e¡ lp--rnetinorg.-)rJ-d'imethyl'-!-pùrerryl-Jl-pyrazole in

the case of the methyl enol-e ther arxl l¡.-benzylo>q-j rJ^d):lethyl-þ-

phenyl-}T-pyrazolef'orthebenzylarraloguenThesecot.npoundsr;vere

s¡mthesised- b¡r e1:im:i-nation of J-tolrrenestrlphi:ric acicl frnm 4-metho:5y-

þ ,!-dirnethyl-J-pheriyl-1-p-tolr-renes:ul-phonyl-2-pytazol 
j"ne ancl l=beuzylory'

þ¡f-d.irnethyl-J-phenyl*1-¡-tolr'renesr-rlpi:onyJ'-?--'pyrazoline respectively"

Th,ese cornpourrds 'l',rore prcd-ucecl by alÌ<y1ation of J¡-hyc1rory-l rl-dimethyl-

J -pheayl-1 -J-totue ne s uJ-phonyl-2 -pyrazo l íne r,¡hi ch was s¡rnthe s is ed by

a nove] react1on involving the treatrnent of prþd-irnethylacrylophenone

oxiclervith¡-toluenesul'phor¡ylhyclrazinelurd'eraciclicconditions'

Eljmj¡ration of ¡-toluerresulphÍ.níc acid frrcrn l¡--methoxy-J 15 15-

trirnethyl*1-p-toluenesul.phonyl-2*pyrazo],írrc gave ln-nethoxy-!r!-d'imethyl-

J-rneth¡,1ene-1 -pyrazo]j:f}e. À mole:cul-ar rearrangement h¿¡s been found'

to occur on elirnj.nation of ¡-toluenesulphin:ic acid f rorn l¡-aJlrcl.W{ 15-

d.iphenyl*1 -¡-toluenesulphonyl-2-pyrazolines " The products obtained'

frorn this rearrangement were 1 -alb¡L-Jrl-d'iphenylpyrazoleso
' Ä11 atternpts to s¡mthesi-se /¡-hy'fu:oiry-!-methyl-3'f-d"i¡Jrenyl-1 -

p-tol-uene sulphony'L- Z-py t azo I i-ne provcd- ttns uc ce s sf tü'
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Trvo other approaches towar.ds the synthesis of l+-alkoxy-ÍI-

pyrazoles ane reported. The first approach involved- l¡-alkoxy-2-

pyrazolines afi intermed-iates but the attsnpted s¡mthesis of tbese

compounds Was unsuccessfnl-. The second pathway incorporatíng a 1 tJ-

d.ipolar cJrcload.d"ition reaction between a].l al-þnyl- ether and. a d-i-

sub st j.tuted. d.iazocompound also proved. unsucce ssfu]. 
"
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Althougþ cyclopropene (1) was first Íso'¿rted ut 192.21 it vras

not untiJ- recently that it ard. related substances received" the atten-

tlon they d.eserrreð.

3

1 )-

(r)

As the cyciopropene skeletouincorporates a high degree of

rrBaeyer strain", it makes the c¡,clopropene systern a suitable sulcject

f.or theoretical trreatments of borrling in organic compounds.

Stud,ies of the electn¡n d.iffraction2 *rd. microrvave't spectral

prc-rperties of cycloprþpene have enabled. the structural parameters of

the compor:rrcl to be deter.nü:red'o The val-ues obtained' for the more

accur:ate microrr¡ave spectral studies are outlined' j¡r lable 1'

of special note are the boncl lengths of the carbc¡n-c¡r'rbon double

bo¡ld and. the vfuy1 carbon-hyd.rogen bonf,. The decrease in the carbon-

carbon d.orftle bor:d length relative to etlSrlene (1.ltll) ind-icates an

increase in the s, cha:.acter of the ecomponent of the d'otllcl-e bond'

Thls short bonrL length in cyclopropene should aflow good Ï-overlap

which shoulcl manifest itself in cycloproPene having a relatively

strong double bond.

Theshortvi-r¡ylcarbon-hyrlrogenslnglebondalsoi.ndicatesan
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Table 1. Strrictul'a1 Pararneters of Cyclopncpene

Parameter Value

a (c=c)

a (cæ)

a (c-If).,.i,ryr

a (c-n)*"thylene

/ (c<:-c)

þ (cæ,-u)

/ (rræ-u)

I "loo8.

1.515R

1 
"O7Or

1 
"OB7 J .0041

5ou ¿lgl

1t.go ,51

1140 42t J lot

increase i¡r the S contribution in ttie bondíng orbÍtal"s of the carbon

atom.Fromthisshortvi.ny}carbon-hydrogenbond.lengthonet¡ou]d.

pred,ict that cyclopropenes worrld. posÍiess pro¡rerties intermed'iate

between unstrained. olefins arrd' acetyleneso

Incyclopropenetheanglebetrlveenthecarbonorbitalsatthe

methylene lnsition v¡hich are used in t¡ond.ing to the ring is lFto 35' "

As the carbo¡:-ca.rbon interrruclear angre is loo 4Bt tlrese orbj-ta-l

fornred bond.s Lie 27o 2\'r outsid-e the direct internuclear line a¡rd' are

therefore terrned rrbent bond.srr . The rrbent bonð'r d"istance has been

calculated at 1 .57\ß along a 27o 2l+' æc.3 The or;bital d'evÍation of

27o zl+t frum the inter¡ruclear line i.:n cyclopropene constitutes a

larger deg::ee of ilbond. bend.ing" tha¡r j¡ cyclopropane 'w'here the
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correspordi¡rg val-ue is about 22o,*

The r¡nusual hybri-d-ization and. bord rrbend.ing,rr in cyclopropene

maûifests itself in a high d.egree of ring straino The heat of com-

bustion of cyclopropene h¿rs been d.ete¡mined. by the use of a fl-ame

cal-orj:neter to be l¡-Bþ I 0.6 kcaL/mo¡e"4 thj-s correslnnd's to a heat

of formation of 66.6 + On6 kca]./mo1e. trlrom these figures the ext:ra

strainenergyincycloprÐpene¡abovethatincyclopr.opaneiscloseto

2T kca;,/nale 'vlrjl-e 
the total strain in cyclopropene has been calcula-

ted. to be 56 UcaJ/noLeJ

Althoughmarrycyclopropeneshavebeensynthesj.seclandtheír

chemíca1 reactio's stu¿ieð5 no reports of the s¡rnttresis of either

cycloproperlyl ethers (2) or esters (l) ¡rav" appeared' The s¡mthesis

anð. chemistry of these tw'o systems was considered' to be of great

RO

(z)

(¡)

XÈ = AJ-IS} or arSrl

R = Rrco[Rt = À1þ1 or aryJ-]

r' The geometrical parameters of cycLopropane have not been

determinecl with the same clegree of accuracy as j¡r the case of cyclo-

propene.
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j¡:teresto Of particular interest was tlre generation of the oyclo-

prupenol anion Iç vrhicir ha,s two contr:Lbuting fonus, þ anô" 6o A]'þla-

tj-on anrt acylation stuclies were plaruaed on the above system.

--=- -

(+)

0
0

$) (6)

Nornrall-y aì-þlation of enofate atrions with alÌryl halid"es favours

carbon arrçyration6 útrror.r¿r, a few examples of oxygen alþlation are

laxowû.7 It was therefore antici-pated- tlrat alþlatíon of the anion l¡'

woul,i. lea¿ to cycLopr:opanones (7). Acy1a.ti-on, however, favours the

fornration of O-acyl d.erivatives rather tha¡ C-alþlated- procluctsn8

Reaction of tJre a¡rio¡r t{- w:ith arù¡rclrid"es or. acid chlorid'es wac:

ther:efore expected. to give cyclop¡oper¡yl esters (J)'
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0 (t')

RCOCI or
RCO0C0R

(¡)

RX

o
RCo0

Q)

Recently¡9 tn" cyclopropenol-ate a¡rion B has been postulated' as

an interrned.iate on the arLd-ition of 1ùier5'1 lithium to dÍphenylcyclo-

propenone (g) . Tiie enolate anjon real'ranges to the ketenyl anion 10'

I}re workers, hovrever, have not d.etermir:ed' whether the enolate arrion

B and. the Ìceter¡yl a¡jon exist jn equiJ-ibrj-rrnn Add'ition of a satux'a'led

aqueous solution of potassi'u:r d'ilryd'rogen phosphate to a solution of

the ketenyl anion in tetrahydrrcfui'an gave o'¡prþtrí'phenyl propionic

acia (r1). No alkylatjon or acyla.tj.on stud.ies have yet been reported

for the anion B.

Two separate routes to the cyclopropenolate ar¡-ion were

has been "rr*J0 
*n*t sod'irmr-potassirm al'loy in ligroin

unðer reflux cleaves benzyl ethers tc¡ the potassiun salts of the

corresponding alcohol and. toluene¡ the salts being precipitated' duri'ng
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0

PhL¡Í

OLå

(8)

o
lt
c
il

-+ 

Ph<C -cLjeh2
(to)

PhPhPh?h
(g)

0
ll
c
tl

c0olf
IffirF,Æf Ph,c-{ÍIPhz

H.p Fb-c4HPhz

(rt )

the reaction. If a benzyl cyc3,oproper¡yl ether (lZ) cor¡.1cl be s¡mthe-

sised.¡ it was anticípated. that subsequent treatment wit'Lr socLiun-

trntassiun a1loy in ligroin und.er refhx couldl lead' to the reqrrired'

anion.Sincethereactionrequirestemperaturesinthevicirrityof

Na-K alloy

I

H

PlSH20

(t z)

&i

KO
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l0ooc ¡ the ther:ral staoility of the br-n'ryl- cycloJrrupe4yJ- etÌ:er wou-lð

be crj.tjcal" cycloprrrpene is snoothly j.so¡nerised" to methyl acetylet'le

ut¿ t.z1oc"11 ïn.bhe conðensed. phase it can only be lcept for prrolongetL

perio.Js at li<1uicr nitrogc+n 'cemtreratur',ou'1 ''t1 Allry:l- sríbsti-tution,

especiall-y at the J-position, enhances the stabj--1-j"ty of the system"

The rnost stabl-e cyclopmpencs a¡.e those in which the Ìlydrogens at O-J

have been replaced. by alþr groups' Neat 3r3-dune+:hylcycloprgpene can

be heated. in a seaLe¿ tulre at IOOOC for many d"ays witturu-b no1icea¡l-e

clecoinpositÍon"12 substii;rrtion at the vir¡rr ca.rbo:n also has a' stabil-

l1z1ng effect on cyclop*t*',t*'1J Thís stabj-lizi-ng ef'fect is not as

prlllloullced. as is tlle case wi.th the rnethyl-et:e carbcln. As the tlrernal

stalrilS.ty of the ben.4,¡J. cycloproper¡rl ether is of extreme irnpc::tatrce

it rqas d.ecided. to attempt the synthesis of a fully substituter3' analoguen

A second lnssible rpute to the cycloprol:enolate a:líon v¿as based

on work by De puy et u'1.1& He fowr¿. that treatment of J3gg-2-phenyr-

cyclopr.opyl acr:tate (1J) ,,vith methyl l1thj.wn j,' ether at roonr temperature

resulted. j:n cfeavage of the acetate gÏroup to give the Lithium salt of

jlaUg-Z-phenyicyclopnopa'ol (f +), Sr:bseqr¡ent treatunent of compou^d 1l¡

rrith boric acid gave jggqs.*2-phenylcycloprcpanolo If a cyclopr:operSrl

aceta.Le (15) .o¡Ir:L be synthesised. tken subsequent treat¡nent of conpouncl

,15 with nnttryl l-ithj.rmr cottl.d. lead to the cyclopropenolate anion.

Nucl,eophiJic a.drlition of the; methyl lithiurn to the highly strained-
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Li
1-

Et2o , R ,T.

Me Li

Et 
20

Me

Ph Ph

(ß)

Li0

LíO

(trJ

cH-.c)
00

(15)

d_ouble bond. of the cyclopropenyl acetate could be a competilg reactionn

ï"t ha.s, howeÑrer, been shovrn that electrrrn withd'ravring groups âre

necessary for suckr ad.dition"S tirnpt" arkyicyclopropenes are usually

resistant to nucleophilíc attack by alkoxi¿" iot'15 Steric effects

also appear to be irnportar¡t j¡r nucleophi'lic ad'd-itj'on to cyclopropenes

sirr¡ce Breslow aJìd oowd.16 n"rr" shov,ex ],jnatr 1¡2¡3*triphenyl-l-metttyt-

cyclopropeneisrecovereclr:rrchanged.afterprolonged"treatmentrvith

potassirmramide.Therefof€¡â,Sjntheca,sewiththebenzylcycl.o-

propenylet}rer,thesynthesisofafrrllysubstittited.anal.oguewas

p1 awredo

The question of the synthesis of the benryl cyclopropenyl

ethers arrd' cyclopropenyl acetates now ariseso Ït was decided" to

d.etermj:re a route to thc benz,y} ether of a trisubstituted. cyclopropenol
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a:rd 1ater modify the route to give the correspond.ing cyclopro1reny1

a.cetate" C.yclopropenyJ- ethers, other than benzyt¡ wotùd be of great

use for ref'erence ccrmpormds j:r the 1>ro¡nsed aJ-]çylation stud.iesn

Therefore the synthesis of the other sirnple el,hers was plarl¡Ìed'

As cyclopropenyl ethers incorporate the cyclopropene skel-eton

the method.s available for the synthesis of the unsatr:rated 3-

me¡nbered. ring were examineðo

Closs5 in an excellent review of the synthesis ard- the chenÉcal

and, physical properties of cyclopropenes d.ivj.dos the routes to cyclo*

propenes into three classes, namelye þelimination of cycloproparles'

add.ition of carbenes to acetylenes, and. ring closure of acyclic

pIreClJf,SO fS o

The therrnally irduced. Ê-elimj¡ration of neutral molecules frlcm

suitably substituted. cyclopropa¡es was avoided'. The higþ tempera-

tur^es (JOO-5OOo) necessarXr for the e¡mination may have had a de1e-

ter.ious effect on the end. productr the stability of which was u¡rlstowno

The base i¡cLuced þelirnination of nitrite ion fron nitro-sr'il¡stituted'

cyclopr.opuo*"17 *np"*" to be limited. to aryJ.-substituted' cyclopro-

panes where the aryl groups provid'e the necessary activation to

facilitate the elimina"tion.

Thesecorrdroutetocyclopropenes,thatofadditionofcarbenes

to acetyl€frês¡ suffers frrcm a severe setback. carbenes r:nd'ergo

extremely rapid. intra¡no].ecr:-lar r€arrângerrents ard. as the addition

of carbenes to acetylenes constitutes only a mj-nor reaction path
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the yietd.s a-re consequently poor. As all¡yl carbenes rearrange rapidly

to olefins and cyclopropanes tlris method. faíls j¡r the plEparation of

cyclopropenes aJ-lqrlated. at the J-position. As we d"esired' a cyclo-

prþpene d.isubstituteô at the J-psítion this method' of synthesis was

rmsuitable.

The thi:d. general method- of synthesis of cyclopropenes, that

ofrjngclosureofacyc}icpl.ecursors¡isthoughttoprrrceed.through

an alkeny1. carbene (t6) 
"* Rl 2

3
Rr

R

R
\.=,
2/

.g-R'u ,t
R

ue)

Thehy¡ntlieticalal.kenylcarbenelTcanbegenerated.byseveral

methoC.s. 1,3 n3-Ttimethyì'cyclopropene (Z-1) results on ad'd'ition of

methylene chloride +,o 1 ,z-ð-imethylprrcpenyllithi*o18 (rg). The sa¡ne

comlnund is pr.oduced by A-d.ehyd.rr:chlorination of 1-chlorr¡-2tJ'<1j¡nethyl-

2-butenel 9 gÐ ard. q-debrorni¡ration of 1 11 -d'ibromo -?-'3-&'imethyl-2-

butenel9 (eo).

Ithasnotbeenestablished-whethertheca¡:.bons1rc5.esis,,

truly d.ivalent.
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5c (rB)

H
H

n3' 
(19)

53 3

,2C1

3

n3" 
(zo)

LiH

n BuLi 3Ij.

n3' 3

H
n1'

(17) H-Ct
(zt)

C1ossl 2 g19 
r¡aÊ d.eveloped. a conveni.ent route to alþI substi-

tuted cyclopropenes by the ba'se-ind'uced' pyrolysis of 3-tol-uene-

sulphonylhydrazonesoftrþu'rsatura'tecla-1d'ehydesa'ndketones'The

reactionisthoughttoproceed.bywayofthealkenyl,earTlene22¡

presunab}ygerierated.f¡rcrnthediazoaJ,kene25"Oneimportantlimita-

tj.onofthisroutetocycloprþpenesisthattheø,þunsaturated'

a:Ldehyde or ketone must be d'í-atkylated. in the þposition, otherwise

pytazol:e forrnation becomes the major r"eactíon path'

Recent1yzo,z1'22ithasbeenfoundthatirra.diationofSf]-

pyrazoles leads to cyclopropene forrnation¡ often in good' yield's' A

study of the,mechanism ind.icates that ti¡¡o distinet steps are invol-t'"ð'2o

3r3-DjmefhylÐ-pherryl-lg-pyraza1e (2t,,) initially *nd'er:goes ring opening
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------4

R

(zÐ R

1 3
1

*1

2

R3

R

lLR

+
N-N

R
R

R5

\,

2

1 2
RR

3

Rha
Rl+a

R
(zz) r.k?; = Al-t{yl.

nln+ - Altçyl or lIo

to tjee d.iazoalke ne b. Nitrogen is then eljminated' from the d'iazo-

alkene¡ resulting in the formation of the alkenyl carbene 26r which

then cyclises to the cycl'opropene 2J'

Asirrad.iationcanbecarried.outatveryl.ovrtemperaturesthis

method.ofs¡mthesisisparticularlysu:i-teôtothepreparationoftherm-

af-ly wrstable cycloprþpenes. The photolysis of conipounds of the

generalformrrla23wasselecteda"st}remostpromisíngroutetocyclo-

pnoper¡ylethersastheirra.d.iationcouldbecarried.outatlow

temperatures if' necessafy. This method may also be applicable to t'kie

s¡mthesis of trisr.ùstituted' cyclopropr¡yl acetates'
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H-c)

N-
il
N+

2

H

N-N Ïrv
$

H_.C) Ph

(2r+) (ø)

-i\T
2

H c
n3"

3

>

Phn3"

Qa¡

N-N

Ph
çzt)

Since J¡-alkoxy-J1-pyra'zoles (ZB) trave not been reported' the

variousmethodsofsynthesisofJ$-p|ro.zolesv¡erreexaniinglwiththe

i¡rtention of mo<i"ifying the route to afforrL t+'-af.koxy-1ll-p¡rrazoles'

Three possible routes are outlined' below"

1
RR

1 hvR

RIF

R%

Rhät- = .Lltõ¡l or arry1

R3 = Artfyl

I+
R

(zs)

R
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The first method involves the base-catalysed' eli'rnination of B-

tolue ne sulph:inic ac id' f rom 1 -3-toluene sulphonyL-Z-pyr azo I ine s' di-

sulcstituted. at the !-position. using this methd n*tot""nesulphinic

acid. has been erjminated from 5 rþ-d-i:nethyr-J-phenyl-1 -¡-toluene-su1-

phonyJ.-2-pyrazolin . (Zg) to give 1 ú-dimethyl-5-phenyt-JH-pyrazole
òz(30)."

Ts

N 

-N
R
I N:_-N

I

R4.

R

R

,+
R

3 3
RR

(¡o) n1n2 = Çtt3, R3

Rh = Pher¡¡l.

=Hr(2e)

Øt¡

Ifcomporrnd.softhegerera}formula.Slcorrld.besynthesised.

it wa,s anticipated. that elimination of ¡-to1-uenesulphinj-c acid' couÌcl

lead to the requir:ed' l¡--alkoxy-Jlr*pytazoles o

.\I{hilea-j<etoepoxidesusua}Iyreact.withhyd'razinetoyielcl

altylic alcoholsr2lF it has been lsrov¡n for some timeÚ that aromatic

O-keto elnxides, strch as benza¡acetophenone oxid'e (lZ1 , give l¡-Tyd"roxy-

2-pyrazolines (ll) vrhen treated. v.ith hydrazine. Pad'wa26 nu= extend'ed'

tt¡is to the preparation of t¡-hydroxy-lr!-clipher¡yl-1-3-toluenesulphonyl-
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l-pyrazaLine (:l) uy treatment of þenza]'acetophenone oxide

with 3-to1 ue ne sr'rlphonylhyd-r azj-¡e und'er acíd'i' c co nd"it io ns'

0
il lrNIlI{H2

H+

R

t
N

Ph

H

Ph

3z) OH

3t)
(¡tu)

R=H

R = TosYl

Itv,rasthoughtthesepyrazolineswereprobablyformecl'because

the stabilit.y of a benzylic carbonium ion outweighed' the stabjJ'iäation

resultingfno¡nalonepaironnitrogena¡d.thjscaltsed.thebenzylic

carbon-oxygenbodoftheepoxid.etocleaveintheinternred'iate

tSrd.razone.othergrþupscapaü:J.eofstabili-ñngacarboruiumionr

particularlyepxid.esd'isubstituted.atthisposition¡should.a]soyield.

sjmitarpyrazolines.Suchareactionwou]d-niakeava.ilablecomporrrrd.s

ofthetywSS.lra¡rsformatiorrofcontporrnd.sofgeneraltype35tothe

corresponcì-ing ethe r 36 to:Itowed. by eijmination of I-toluenesulphtnic

acið should- give l¡-a*1koxy-JH-pyr:azoles'

A second lnssi.ble :rcute to t¡-alkoxy-Jl{-pyrazoLes j'nvolved'

brcrnination followed. by dehyd-robromination of suitably substituteil

2-pyrazoLj..nes. c1o"*2J has shown that treatment of ! r!-d'imethyl*J-

prerryl-2-*pyrazoli..ne(]7)wit¡brominegarre!-bromo-J,J-d.Ímethyl-5-
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Ts

I

1
R

R

1

OR
3

Gs¡

R

R
4 R,+R

0rI

1
nfnh.e = All{r} or ary]-

R3 À1Iry1-
R

R

l+
R

OR
3

phe:ry1-1-pyrazoline(58)lv'trichontreatmentwithbaseaffonded.the

JL-pyrazole JO. Tf conrpor:-nd-s of the type 39 could be s¡mthesiseil

it was anticipated- that bromj-nation, fo1-Iowed' by d'ehyd'robromíriation

could. lead. to the required' lr'-alkoxy-Jí-pyt'azoles'

A trnssible route to compowtðs of the type 39 utilizes a 5-

d.isubstituted-l+-hyclro)ty-2-pyrazoline (+o)' Exarnples of these com-

lnund.swerelxùcrouqrattlreinitiationofthisproject.Ifcompowrrls

ofthet¡¡pel¡Ocould.besynthesised.andselectiveprlotectionofthe

amj¡rogroupeffectedthensubseqrrentetherforrnationfolloveclby

removaloftheaminoprrctectivegroupcorr]-d.rea]-isecompounôsofthe
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ß"2
1 u1

2

N-N

R

B:r'
R

+
R

3R

Gl) s1w2 = cH, , FJ = H,

RL = Phenyl

(¡g) n1nlt'o = l,ttryt or arvJ'

(¡g) n1l2 = cHTr

RL = Prrenír

R3 =H

R3=oRIR=u:.lqÉ] N

R

R
2

B

l+
R

I

R

(¡o) n1n2 = cilJ ,R3 = ilt Rh = PhenYl

(zB) n1näh = Àllqfl or aryt; R3 = oR[R = a1]v1]

general. tyæ 39 (see ScÌreme belov'r) '

Àthird.possiblerputetola.a}koxy-j{.pyrazoLesmalcesu.seof

a 1 ,J-$ipolar cycl.oarlclition reaction betr¡een a d.isrrbstituted d'iazo

compound arrl a. allqfr\yl ether (lf ). Cycloa'd'd.i-tÍons befneen d'isubsüi-

tuted d.j.azo compourðs to both carï:or¡yl conj,gated'27 *ra non-carbo'nyI

conjuated.2T'28'29 acetylenes are lcnovmo

trt vras a:nticipated' that ttre ether glloup j¡r arr aJ.lq¡ny1 et}rer

shorild. facjJ.ibate cycloøldition.as conjugation of multiple bond-s rvith

electrolr attracbing or electrrcn releasiftg stiostituents increases the
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d-ipolarophilic activity of that bond''Jo this is ma¡lifested' in the

j¡creased rate of cycloarlclitio' shov¡n by these systernso Hti"g""5o

has exp}ained" this p}renomenon by two effects whj,clr may be inter-

relate,ô. Conjugation learls to an increased' polarísabif ity of the Tl'-

system. If in ttre tra¡rsition state thJ} trrro new o-bonds are fo¡ïed to

a different extent then the resid.ual partiat charges can be stabilised'

bythesrrbstibuentswithaconseql]'sntloweringoftheaetivation

energy for the reaction"

0n electronic ground's j-t is i:npssible to pred'ict whether

isomer !ç2 or 4J strould predorninateo Polarisation of the altgrnyl ether

would.lead"toIl+arld.nucleophiJicattackbJ,thedíazocompourdwould.

far¡our the ø-car'bon atom. Huisgen¡JO hount't""' stresses that d'ue to

+

R-C=C4-R| € nj*O'B'
pa

(r*1) ( arn )

mesomerism it is inrpossibre to identif! r.urequivocally a¡r electnophilic

anrlnucleophjJ.iccentreinad'iazncompounrl"Asaresulteitherthe

outer nitrrrgen or the central carJ:on atom miglrt link with the ü-car'oon

atom.
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Approaches tor,v¿rrJs the s.y¡:thes:Ls of J¡--aliv::cy-]J-pyt:aøo.les"
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(") cted.

otl n:L ro

sis of

linr:s rrirSub,stl a

Soorr aftr:r the cornmei.rcement of thi-s prcjecl¡ 1^aeetyl-l''-hvdroxy-

J ,!-díphe r4¡L-Z-pyrazoline (lr5 ) uecarne avaj'lù 7'"o31 This seemed'

an id.e¡¡.1. compourvJ to test on<; of the proposed. rr¡utes to t¡-alko:qy-Jl{-

pyrazoles (see scheme 1¡ page 21). Althougþ the final prod-uct j-n this

schert()isnoi;al¡-alkox¡r-ftI-pyra.zole,conlpounôþOis"lhisrrruteto

t¡-a1.kory-Jr1-pyrazol-es rvould be testecl because the tautomerisrn of the

-Jf!-pytaz'cs).e 50 to the :lsomerj"c 1ï'pyrazaTe 51 can be prevente'J when

the !-pcrsition of' tkre j¡rit:Lal- l¡.-h;r,{¡3;çy*2-'pytaso}ine is d'isubstj"tuted"'

The amilo-aJ.cohol lþ was for'neå on hyclnolysis of the acetate

gr.oup of .f-acetoxy-1 -acetyl-Jr!-<Liph.enyl*2-pyrazol-ine (U6) " The

latter com¡nrmd. r:esuL'becl. frr¡¡n the action of acetic anllyclride in

pyridine on 4-hyclro xy-J oiÃíplteqy1.-2-pyrazoline (¡uZ)' sinclai/1

found. tlrab treatment of the anj.tlo-acel;ate 46 with 1QJ pot'assi'utr hydmx-

j¡le in methanof rxrd-er gefl-ux for 90 mit: gave the amj'rlo a-lcolrcl l-r5 r

whit.e reflroring, flor fr hr aff'ortleð. JrJ-ð.iphenylpyrazole (n27. IIe wa's

also at¡le to show tt:at the arniclo-alcohol lþ coulå be converted' to the

pyra.zol,e 52Ay the action of 1üf potassir-rm hyd-roxid"e j¡r rnetha'ol u'd'er

ref.Lu: for ft inr"

Tire coi:n¡ersion of the amid'o al-cohol À5 to the pytazole 52 cart

be explai-ned. by trvo mecha¡risms" Tlie fi::st involves initial d-ehyclra-

tion follo.rved by hy'ûr:olys:is of the alr:l-rle functÍon (see Mechani-sm 1)'
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KoH/lvleoll

CTI-
t)
C=0

H

Ph

H

PhPh

0c0cll
(rns)

AII, 90 min.

$_*

3
OH

(t ¡)

KOI{,/1{eO}I

LH, ft hr

ßOfif'{eOH

AH, 3, hT
H

lrh

H

$27

The seconcl mee.Ìra'ism is ba,sed- on work by puÃwu.26 Iïe shorved that

treatnrent of l¡-hyd-r oxy-3'þ-d-iphenyl-1-¡-toluenesulphon¡r1--2-p¡/razol-i¡re

with sod.ir.rn h¡nd.rid.e in bojJ-ing tetrahydrofurart gave J,þ-d"iphenylpyra-

zoire. The lnechanism proposed incor¡rorates the transfer of the ¡-

toluenesulphi:ry1 grþup from nitrogen to oxygen and suJrsequent

e].jmj¡lation as the 3-1;o1uenes.*1phony1 artion. In t}re case of compowrd.

þ the acetyl grcup m4y be transferred. frr¡m nitrugen to oxygen fo]-lowed'

by subsequent elimination as the acetate anion (see iliechanism 2) '

AJ-thougJ: several attempts were made to deternine r¡¡hich of

the two mechanj-sms operate r no definite conclusj¡ns have been ¿rarrnnJl
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In l,{echanisrn 1 the N-acetyl pyrazole iJ is postulated. as an inter-

meòiate. It was sho.wn that this compounrl wa^s fu¡d.roLysed. to 3 ¡5-

d'ipherlylpytazoLeund-ersimila.rcond.itío¡:sasthoseemployed.inthe

3

C=0

I
N.-N

$t)

cornersion cf the amid'o-alcohol lr5 No 3'5-diphenylpyrazoLa: Evid'ence

in favour for the exclusion of the fjrst rechanism was provi-d'ed bY

the aù:sence of any N-acetyrpyrcsote (r)) d.uring the course of the

reaction¡ the- reat,tion being monitored. by thin-layer chromatcgrapk¡r'

Althougþ this result suggestecl that }lechan:lsn I could' be &iscorxrted"r

no evidence in support of the a-lternative mecha¡:ism could be forwa:'d'ed''

Theini.tial.stepinSchemelwasthecornrersionofthe}o¡rlro4yJ.

flrnctiorrofconpor:rrdh5toanetherfurction"Itwasfourrdthatl-

acelyl-Jr!-d.iphenyl-t¡-tetraJryd.ropyrarylo¡y-2-pyrazotine 
(¿r9) could'

be read.iJ-y obtained on d'issotving the amid'o-alcohol þ in 2t3-

d.ÍIry<lrcpyrarr-inthepresenceofacrystalofB.toluenesulphonicacidn

A secorril etherr tke methyl ether [8¡ was s¡mthesised' by addition of

compourldt$toamjxtureofsÐdiun}ryclrid.earrd.methylioclid.ein

CTT

I

H
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I
d.i:nethorryethanf at ruom temperature '

Itv¡a.sarrticipated.that}¡yclrolysisoftheamid"efunctionsof

the amid.o-ethers [g and. lr.g would lead. to l¡-a.lkoxy-2-pyrazoLines'

r.¡nsr:l¡stituted on nitrngen. These compound's rvere key i-nternred'iate j¡'

o¡re of the proposeð routes to l¡-atkoxy-F-py'azoles (see Ïntroduction¡

page 16) , The a¡rid.o ether [B was d.issolveð in a 10/' yotassir'an kSrd'rox-

ide in metha:rol solution arrl heated. und"er refhx fbr J¡ hr' Irrstead of

the expectecl prod-uct, compourìrl 5l (see Scheme 1r page 21) tio compogr:d

isolated. was üLentified a,s J r5-d.ipher¡flpyrazoLe ' The sanre result rvas

obtained. using comPor:nd. !-9.

Twrc separate meclranisns could accoult for the formation of

Jri-díphenylpyrazole from the amid-o"ethers J+B and" lt-9' The first

mechanism involves the initial elimination of tnethanol, fu the case

of compor:nd. 4.8, folJ-owed by k¡ydrolysis of the arruid'e grþup' Lfechani'sm

J is tirer..efore, sjmilar to mechanism 1 (see pagp 23) except methanol

instearl of water is eliminated. in the j-nitial step' The second

mechanism coul-d. al-so accor¡nt for the observed' p::oduct (see MechanÍsm

ll.) " In a¡r effort to d.istinguish between these b,vo mecha:rigns the

::eaction was monitornd. by thin-Iayer chromatography" Very strong

evidence that the first mechanisrn (Mechanism J¡ page 23) diì" rt}t

operate wa*s provid.ed. by the fact that no N-acetyl pyraaole lJ coirld'

be detec.bed- d.r:rj-ng the l¡ydrulysis of the amido-ether 48' In viev¡ of

this res,¡lt it seems likely that th.e transfo::nation occu-?s by way

of ìfechanisrn Lo

I Tn this tkresis 1Q'ùunetho¿yethane is refer:'ed to a,s d'Írnetho>ryethane'
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At this stage it was d-ecid.ed. to synthesise a nerv 1¡-hyclroxy-2-

pyrazolineo After suitaü:le mo,lj.fication to this pyrazoline the

gencra-lity of Mechanism )¡ co"ilcl be teste'Ì"

The nerv l¡-hyd-roxy-2-pyrazoLine s¡mthe sise'l' vras J-tert-butyl-

4--hyd.r'oxy-f -pher¡y1-2-pyrazol':Lne (¡+) and' thj's conipound r^¡as pr:oducerl

irr excellent yie.l.d (gf%) on heatj'g qncler reflr:x in ethanol a mixtu.re

of-t.*ilqÊ;benza}pi.nacoloneoxidearrd.hyd.r:azinefuÂ1rate'T}riscr:m'nourrd.

wascollvenientlyconvertedtotheami-do-acetaLejJbytheactionof

acetyl chlorid.e 1n pyrid.ine at rocrn tt:triperature for: S hr' The selective

hyc.Lrolysis of the este:: group o:fl co:npounrl 55 ' to give the amid'o-alcclhol

!6, was achieved by boj-Iing the aniclo-a'cet;ate 55 in a' 1O/o pot'zsú:xn

hyrS.roxid.e in metJra¡rot solution fc.¡r !o nrì-n. The s¡rnihesis of the methyl

etber 5 7 was then smoothly car:ried- out by the arÏlition of sod'iurn hyd-ride

arrl netigrl iod.i<le to a solution of the ¿unid"o-alcohol 56 ín d'irnethoxy-

ethane at rooln tetnPeraturen

lllhentheamid.o-etlrer5Twasheated.underrref'lr:xjnaso].ution

of potassir.m \yclroxid.e j¡r nethanol the prod-uct rva*s l-i9r!-bury}-5-

plrenylpyr azoLe (¡g)' the icl-entity of the prod'uct was confinnerl by

colnparison v¡j.th the comporrrr¿ o¡ttined on base-catafysecl d'ehyd-::ation

of the l¡-,hyrlroxy -2-pyrazol.íne 54" once again no N-éicetyl pyrazol'e

$g) could be cletected. d.uring the reaction, therefore the mechanis¡n

for the cor¡rersj-on of the a¡nid'o-ethet 57 to the 1ryr:azo1e lB was

thougþt to be the same as outrined in lf,echa¡ism l¡ (see pa'ge 27)"
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No þ-alkoxy -z-pËreizalines were formed on þyårtlysis of the

amid.o-ethers I¡8¡ h9r and 57 j-rrd.icating that tÏ¡e formation of thc

p),razole prod.ucts frorn the anion 60 occu¡s to the exclusion of plrctona-

tion (see below) "
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Dur:íng the course of the work mentioned. above, sincraiJl

for.m,rL that treal¡nent o:f tlanÊ-d¡rpnone oxide (61) witfr boiling hydrazine

hydrate i¡r ethanol gave Ja-hyclroxy-!-ne'bhy1-3r!-d'iphenyl-Z-PJrrazoLine

(62) ít JÇf¡( yietd-" This cornporxrd. is the first l¡-k¡yd'roxy-2'pyrazoLine

d.isubstitu'bed at the !-position" H
I

N-NcH- 0

| 5 ll
Ph

Ph

(6r )

OH

(62)

rt was cLecid.ed. to emtrfloy the l¡-hydrcxy-2-pyrazolj¡re 6z in tne

sao'e reaction sequence a-s outlined. j¡r Schenre 1 (see page 21) ' Th:Ls

wa,sr¡rclerta}<entod.etermjnewhetherl',fechanismIcould'beextended.to

cover the ca.se of a 1-acetyl-l¡-alkoxy-2-pyrazoline ' d'isubstituted- at

the !-positionn

Acetylationofthe]+-Wdroxy-2.py.tazolLne62t<¡thearnido-

acetate 63 ptncee.ed" smoothly using acetyl chloride jrr pyriôirre at

roomtemperatule.Thenextsteprthe}¡rd.rolysisoftheestergroup

of tlre amj¡lo-ace tate 63 to give the amid-o-a-LcoþoL 64 was carri'ed- out

using boiJ-ing 1ú,/, potassir-rn þd.roxid.e in methanol' Compo,nd' 64 was

then smoothl.y conver.becL to the methyl ether 65 by tr¡ea'hnent vrith a

mjxtr:re of sodir¡n hyd.rid.e arrd nrethyl iod,id'e in boilj¡lg ether.
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s,ince treatment of the ærid"o-eth et 65 with búJ"Lng 1Ü/"

lntassiun t5rd"r:oxid.e in methanol for l¡ hr resulted. ill no changet

severe cond.itions v{ere required. to cleave the auld-e group' 5-illethyl-

J ¡l¡-diphe rryrlpyrazore (66) rvas obtained on refh:xing the amid'o-ether

6D in a Uü/, potassiun LSrd.roxid.e in methanol mixture, in an atmosphere

ofnitrogen¡for2days.Theprrcductwasthougþttoresu]-tfrornthe

isomerisation of J-methyl-3r!-rliphenyl-JH-pyz'azole (6J) urder tk¡e rcac-

tion conclitj.onso Hrlttel "t aJ'JZ' have reporbed' the isomerisation of

the JH-pyrazoLe 67 +o the 1H-pytazole 66 ín the presener¿ of either

acirl or ¡eat. The formation of tne 31-pyrazo]-e 67 from the amid'o-ether

in,

Lû]./py

c4
t

HIf

Ph
Iù.T uJO mi¡r

Ph

NaI{ ¡ MeT

Ph
Ph

OH OCOCH

(Ø)
3

(62)
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CHr
It
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I
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KoHf/ieon

ÁHr 90 mi-n

OH
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Ph
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^H' 
EtZO Ph
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65cartbeerplained.byrrechanism[(seepage2T)arrd.therefore,this

meclranism ca:'r be extencleÔ f,6 {-acetyl-l¡-alkoxy-l-pytazoL:ines' d'Ís-r:b-

stituted- at the þ-Positíon'

The d.ifference j¡r ¡reactivity of the amjde group in compor'nd' 6f

ard.thecompor.mdsr+8149'and5Tnsybeattributed-tosteríchindra¡ceo

ÏlhjJ-eexaminationofmo]-ecularmodelsofthearnid-o-ethers6!4Ìx].,+8,

lç9 and þJ ind.icate that the carbor¡yl group in compor:niå 6! is npre

sterioallyhindereðtlrarrthosej¡rtheothercomporrnds,thesevere

corulitionsofhyd'::olysisnecessaryinthecaseoftheamÍdol|eidr¡er65

aJre surpri-sing as the anrorxrt of steric hindra¡lce does not ryWÚ

extremelY severe.

At this stage this rout e to iç-ùkoxy-Jl{-pyrazoles was aban-

donedo

C=O
1n,

[_* KOHTMeOH

AII, 48 hrs

N-N

(67)

H
n3'

Ph
H

OCH
1

N

H

I

N
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trSc

Ph

( 66)

Ph
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(¡) A 'l . i-tLipol. r cvcload.d.i reactions betiæen

1 -et.h 1-vne anå d.i sr:l: s t ituted. d.i azo compound-s,'

As lç-a1korry-Jil-pyra¿o1es coul,d' not be prepared' by uae route

discussecl in section (a) e a second. route which involved' in the key

stepr a 1eJ-dípolar cycloadoition reaction bet-ween a clist¡bstituied-

diazocompcuruL and. an allqrnyl ether was irn¡estigated". 0n electr-nnic

grounds, it is impossible to pred-ict vûrether isomer 11,2 ot lal r^roulcl

1 I{-- N-N
Rì

1

a2æ=c-o8,4 ,
R3

4
R

_1

R-

R

R oR'-

OR E3

Gt)(toz)

l+Rhlìl = allyl or aryl; R = al.þl.

predominate a:-rd. so the importance of steric factors on these rr¡actions

ha.d. to be consideleôl. ttui"g"nJJ j¡ an excellent review on the mechanj'sm

arul kinetics of 1rJ-öipolar cycloadd.itions outlj¡¡es severaf- examples

where sterÍc factors al0ne determine the orientation of add'iti'on'

white d-iphenyld.iazomethane add.s to the triple borrd' of methyl propiolic

ester (6g) in one d.irection only to give the JH*p¡rrazo]e 69r lne

d.ir"ection is reversed. .when fine diazocompor:nd. add.s to methyl phenyl

propiolic ester (70). This r"eversal in orientation is d'e to the
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greater steric requirements of the phenyl group comparecl with the

meflroxy carbor¡yl groupo Ïr¡hen cornpowrd 70 is treated' with the sterícal1y

lr[.- 5
?h2c,Ì{2 Ph

H41t-c0
zcBS

zcíS

(68) H

( 6e)

Pln-c,fr,.& 2cH3

PhzNz Ph

Ph
?h

(zo) co 
2cH,

less.d.ernarrd.ingplrenylðiazo:nethafle'amixtureofthetwopossible

j-somers J1 *a lzl is obtaj¡red., j-n which the isomer which is; favoured'

on sterj-c grorxrd.s (compor-urd. J1) is agai.n domj¡ta¡rt. steric effectsr

therefore,caJlplayanimportan.brolejgrconcerted.cycloa.dd.itions.

/ These 1ll-pyra"zoles result outautomerisn of the correspond'ing

JH-pyrazoles"
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Pln1,=Ç4,O2CH3

P}ûI]N
2

it

tl- --
Ph ca 

2cH3Ph Ph

ca2cH3

(zr )

?h

Qz)

The rate of cycload-d.ition betrveen the d.isubstituted" díazo-

compor.rnd. and. the aJ-lqmy1 ether v¿a.s antici.pated. to be slow even though

the ether group increases the eLectrc.rn density of the trj-pl-e boncL.

It has been found. t}rat diphenyld.iazomethane add-s to acetylene

r¡¡hen acetylene is d-d.ecl to the diazocompound und.er a partial pressure

of 20 ^tro"ph"r=".J'F 
fhe a.d.d.ition of the same d.iazocompound- to phenyl-

acetylene occurs after stirring for several d-ays at room t"*1r""t"r"J5

l¡¡l:iiLS arldi'bion to methyl flrenyl propiolic ester occurs ruad'ily.28

The relative rates of add.ition of d.i$renyld'iazomethane to ¡frenyl-

acetylene and. methyl pürer¡yl propiolj-c ester at 4Oo in d-imethylforma-

mid.e are 1,18 to lO65.3J It was anticipated- that the reactivity of
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tlre alþrqfl ether v¡ould Iie close to that of phenylacetylene.

The choice of the al.þnyJ- ethenras important. As steric

effects have been shown to ínfi-uence¡ and. sometjmes control, the

orientation of add,ition, the presence of a bulky glþup attached. to

the þcarbon atom of the a-lkynyl ether seemed- d.esirableo This situa-

ti.on would. favour the formatj.on of the 1¡-alkoxy-fï-pyrazole (42) ov"r

the isoyne ric 5 -alko xy-fil-pyr azo.Le ( +¡) . Id e ally phe nylme thoxyace ty-

lene (71) would- be the acetlten:ì-c ethes of choice. This cornpou'xì.,

ho.lve',.er: has the clistinct d.i-sacl-vantage of read.ily undergoing ]>o1y-

m"rj.urtionoJ6 ïnsteacl 1-ethox¡prop-1-J4xe (74) was selected as it

is lclol^rn to be stabLe at ortlinary temperatureso In tjee case of co¡n-

ponnd" 73t iuine phenyl gr.Þup increases the polari.sability of the triple

bontl but in cornpound. J\. tine methyl grcup has a much less signif icant

Ph-cÐ-o CH-t cHJ-cic-ocH,2cH3

Qt) Qt)

effecto Holvever¡ in cycload.d"ition reactions it is su:spected. that

the polar effects of a methyl group is less significant than its

steric irrfl.,".r"*.JJ

The fjrst 1rJ-d.ipo1ar c¡rcfe¡¿¿itjon was attemptecl betv¡een

d.ipher¡yld.iazometha¡e and. 1-etho4yprop-1-yneo The tvvo possible prod.ucts

are L-ethoxy-! -anet$L-3 rJ-diphe r¡y1-JH-p¡r¡¿.2s1 s (þ) arn 5 -e thoxy-4-

methyl-J rJ-d.ipher¡r1-JF-pyrazoqT6) with compor:'d. þ favor.:red on



-38-

steric grotxtclso A mjxtuæ of ðiphenyld-iazomethane a¡ll 1-ethor¡pnop-

1-yne in Iigþ.t petroleum v¡a;s stir:red' for several d'ays at room

temperatureo An infrareô spectnrn of the reaction mjxtr'ne ilrd'j-cated'

the presence of unchanged. acetylene' Neither of the expected' proclucts

were prod.uced j¡r this reaction. The pnoclucts obtained' frtm t'his rr:ac-

tÍon.¡vere benzophenorrc aziJe and a 1:1 molecular cornpl'ex of benzo-

N--N NN

Ph
cH-) Ph oct|zcHS

ocE2CHS cH_t

ffi) (ze)

phenone az:lne and -æ tetraphenylethane, lcrovm d-ecomposition prnclucts

of tLiptrenyldiazornetkr*r""3'l ï'Ihen benzene was ¡sed' as the solvent

benzophenone azl:ne was the on-ly prod'uct' Once again an infrared'

spectrum of the reaction mixture incticated- the presence of unchangeô

acetylene. A sjmilar reaction employing a Carius tube at BOo for 2+

hr was und.eztal<en1 horvever, this moclification to the reaction cond"i-

tions f¿¡:iled. to alter the cotu'se of the reactlon'

Thelnssiblr-lityofacycloarld-itionemployi.rrgamorereactive

d.iazocompouncl, 2-d.iazopropane, v¡as tben i-nvestigatecl' 1'ükriting tta p#8
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have successftrll¡' a.d-d.ed 2-'d'j"¿rz'opropane to J-methylbut¡rr-J-y1- propiorrate

(ZZ) to give the JH-pyrazole 78" In this case the higþ reactivi'ty"of

Z-diaz,opropane more tharr cornpensates for the .lveal<ly active d.ipolaro-

phiïe, A cycl.oadd.ition reaction was then attempted' bett'een 1-ethoxy-

N-ÑCH
3 n t20 H cH-t

Nz HCæ
oo/24 nr H-.C

5 HGI

N

n3" 5
3CH

fft)3 (za)

Pnop-1-imearlrl2-d1azop:fi3pâ-r¡e¡tlretrrvopossibleprrrductsbeirrgþctbor:y-

J rj 2J-tr-JJneltryl-JH-pyyazaLe (lù arrd. 5*ethoxy-3 2J )a'túmethyl-ÎI-

pyrazole(eo).CompowtrlTglrsfavouredonconsid.erationofsteric

NNN
cH

3

n3'

H-C)
*5 n3, ocIl20IIJ

oc]llICHS

(zg)

"n3
(ao)

effectsnAmjxtureofZ-díazopropanearrdl-ethoxypmp-1-yneinether'

jrriti.al-ly at oo¡ wâs allor¡,ecl to reackr room ternperature overrtight"

Neitherofthee:çected.productswereprrcclucedi¡rt}risreaction,the

orr-ly product being acetc'ne a'zLne' a l<nol'ltt decomposition prcchrct of
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Z-d)-azoprco*".J9 No ¡eact,iorLs *ere a.ttenpted at hi-gher temperàtu¡es

d.ne to the j.nstabili-ty of 2-ùiazopropafle r

Itappears,t}rcreforegthat,rrnd.erttleconclitionsout]"jned.

aù:ove, clipherryId'j.azonetha¡e anrL 2-*diazopt'opâne d"o not ad-d- to 1-ethor'y-

prcp-1-frler Apparently¡ the rat'e of ðecotnposition of' the cliaz'o-

compounds is greater than the rate of ad-dition j.l1 alJ- cases" Althougþ

1 ¡J-d,ipor¿rr cyclo¿ìcld.itions have been Í;hol.,¡rn to be r"v"rribl* rJO it is

¡nore lilcely i¡r this case tliat the ether grou-p is not suffi'ciently

activatirrg to ensur:e c.ycload.d.itio'ro It has been sta'ted above (see

Int::od.uction, page 1J) tha.t groups increasi"ng or d.ec::easi'ng the el'ec*

trnn density in mrrlti.ple bond.s increase the rate of' 1¡J-dipolar cyclo-

ad.d.itj-on" It has been for:¡d'¡ hovrever' tha't clouble bond's bearing

fluorirre or chfc.¡ri¡e substituents are especialJy poor d'ipolaroflri)-"o"33

Inthiscese,t}redeoreascinelec,l,rcnd.ensi-tyofthedoui:].ebond

cannot,ther.eforebethecontr.olli.ngfactoraulnoexpl,anationfor

thedifferenceincripole.luphiJicityhasbeertfo:¡¡¡and.ed.

Rerrr.inginmj¡'clthatthed.ipla.rophilj.ccharacterofacarbcln-

carbon doubl-e bond. is a1most identical to tÏrat of a tri-pl" i'or'T1'JJ it

wasofinteresttodetermirrewhet}rert}eeth,ergf\)w)alsohasa

deactivatin6r, effect on the arLd.ition of diazoconrpotrncls to double bolrrls¡

As d.iazoconrpounds¡ in par:ticular diphenyrd.iazometha¡e r27 rl¿ru"

been dclecì. to styrene, the 1 ¡J-d.ipolar cycloadd'ition between þmethox-y-

styrene (¡ff ) and. diphenyld"iazonteth¿rne anð' Z-diazoprÐpane should" ind'icette
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the effect of the ether group orr such ad.clitions with olefj-ns' out-

Iined- below are the expected. prccì.ucts resulting on the add'ition of

d.iphenyld.i.azometharle and- Zd,i-:azoprcpane to p-rnetho:qrstyrene'

cornpowrds 82 ald, 85 aj.e favou.r:erl on consideration of steric fa'ctors"

ïn all- cases the onJ-y products isola-ted. v,'ere those resuLtjng frcn

d-ecomposition of tine díazocompouncl'

Ph-C=CH-OCH

(er)
3

R2Cr{2

R

R

R

R
Ph

(Bz)

(8r)

0cH5

R=Ph

R=CIT

(er*)

( 8D)
"n3

R=Ph
ltrr -lL-

3

Thisa.spectoftheworkrqa.saba.n(lorredatthisstage'It

appears that the presence of ar"r ether grcup attached- to either a
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triple or doubl-e bond. d.eactivates that bond. to such an extent as to

prevent it enterj.ng il"r 1 ,J-"d.ipolar cycloarld.itions with disubstitutetl

diazocomporxrds. No explanation for this effect can be forwa¡lled at

this stageo



CHASI]ER TII.

El.imination of 3-toluenesr-rlphinic acid' from þalkoxy-

1 ..¡-tolue ne s ulpho nyLr2-py r a:zo I ine s'
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(Ð E1:iminatiott of ol-uenesulnhiníc acíd. furcm lr-- a-l]<oxv-J '5-

I l-fle S odi 1

The thirrå lrcssible rcute to þa-1koxy-JH-pyrazoT-es (ZB) w"s

then explorÞd. This route has as its key step t'kre eljmínation of -P-

toluene sul¡rhinic acid- f rr¡m suit åbIy süb st ituted' ¿f-a1l{oxy-1 *¡-

toluenesut-phor1¡I-2-pyraz6¡'nes (lt) (See Introd-uction¡ page 1[)'

1
N-N

1

ü.

R

R

R

E

Bt

3 OR
3

OR

(¡t )
(ze)

,A.sl¡-}ryd.ruxy-J,þ-d-ipher¡r1-1-Ftolrænesulphonyl-z-pyTazoline(Jt¡)

was rea,liJ-y avail_ab1e ,16 ,, was decided. to use it as a moder compowtd-

in a sequence of reactions v¡hich l¡o'¿ld test the possibility of obtaj-n-

ing cornpourds of the type 28 f-rrcrr sui-tably sr.trcstituted' 4-alkoxy-1-¡-

toluenesr:-lplror¡r1-2-pyrazoljrres.Cornpor:rrd3't+íSs¡mthesised.urder

acid'ic conclitions by the action of l-toluenesulpho4yl-hydrazine on

benzalacetophenoneoxideÍnareactioninwhichtheggq-¡-toluene-

sriphor¡ylhyd.raaone 86 is believed. to be an jfltermed'iate' Cornporxtd'

3l+ can also be s¡mthesised' by the ad'd'it1on of atkal-ine h¡nlrogen
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to the more stal:le lH-Pfrazole 89" The base-catalysed' elimination

would. test the proposed- rouie to J¡-alkoxy'3B-pyrazoies as the

tautotnerlsm of compound. BB to compound B! can he prevented' if the

J-positionisd.isr-:bstituted.T^tmustalsobeempÌrasS.sed"thatthe

d.riving force for the reaction wou1d. be the elimination of ¡*toluene-

sul.phi:ric acid- arrd. not the colnrersion to an aromatic compotxlù' lVhen

the tetraÌ5rrlrop¡rranyl etlpr Bl wa's heated' v¡ith sodíwn hyd'rid'e in

dimethoxyethane tlee erpected. prod.uct v¡as not obtained'' Insteade a

compound CZfZflZO r in which the tetraJrydrnpyranyl group was stil-l

present arrd which ou acidi"c l¡ydrolysis gave J'J-'diphenylpyraz'ore (Sz)

was obta-inedn Îhat the prod'uct was the tetrahydr'opyrarryl d'erivative

(rc¡ of 3r5''diphenylpyrazoi-e wa's confinned' by cornparison with the

prod.uct obtained frrcm treat¡nent of JrJÅiphenyrpyrazole wit]n 2'3'

d.iJryd.rupyran wrder acid-ic condj-tiorrs. If t¡eatment of the l¡-hyclIþxy-

Z-pyrazo:]ne1iv¡ithacid.resu].ted.inthemigrationofthe3*toluene-

sulphonylgÏþupfn¡mnitrogentooxygen,thensu]rsequentreactionwith

?
--I{

H

I
NN-N H+

Ph
,,+

efrä H

$27

Ph

(ro¡

Ph

o Ph
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2r3Ãl$dropyrarr would- give compound 91 ' Base-catalysed' elimination

ofJ-toluenesuì-phonicacid.fromcompourrilglwould.givetheobserved.

N-N N-'II
H B¡

Ph
Ph

0Ts:

(r¡

PhPh

li

(go)

prod.uct. However¡ comparison of the flolfl¡I¡ s'pectra of compounrls BJ

and.goprovid.ed.definiteproofthati:rcompound'BTthetetrahyd'ro-

pyranyl group is fj:ced- on oxygen and not on nitrogen' In the rlcllloro

spectnm of compormd 8l the hydrogen at the 2-position jn the tetra-

hyd.ropyrarlSrlringappeâ^rsasabroarlsignal¡whiJ-ethehyd.rogensat

I\e3,lt.-and"!.positionsinthetetrahyd.ropyrarrylringresonateasa

fairlysharppeak.T}iisind.icatest}ratthetetrahyclropyrarryl::i.ngis

notinafjxed.corrfonnationbutisrapi,clJ-yinterconvertinglælative

tothefl¡llrlrrctimescale,bet"veentwochai-rfoms'Intherl'llì¡rr

slnctru.n of compor-rnd. 90 the hycì.rrcgens at the 2- u\ð' J-positions j¡r

the tetrahydropyranyl ri-ng forrn an IBX system" The X part of the

system,whichresonatesasad.or:}¡1et-of-d.oublets,isobsewed.l¿vhile

theABpartisconcealeðbeneatlrother]:esonances.A.sJ*couldnot
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-t,'7-T'

H

(ez)

0

É

H

Ph

Ph

?

(go)

be obseruecl values of J* d Jgx could- not be d-ete¡mined''ll0 Another

featune of the rlotïlrrr spectrr'un is that the hydnogens at the Jrl+- arrd"

!-positionsinthetetratryclnrpyrar¡ylringexhibitverybroadabsorption
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a¡É"theabsorlptionscannotberesolvedvrithcetïalnLy.The¿bove

evidence ind.icates that the bu1]ry pyrazoLe ring locks the tetra'hyd-ro-

pyranylringintoacha-irconfonnationinlvhichthelrr"r-1þsubstiturrnt

occupies al.l equatorial configurationo It v¡or:ld' be expected" that tlre

J).¡rr¡ï¡ resonânces of, the tetrahych.opyranyl group of cornpoi:nd 91 $'ould'

besjmílartothoseofcompound!O.Ad'd"itionaler,¡id.enceforstructure

Slwasprovid.ed.bythej.nfra::edspectrumof'theproductoTheinfrared.

spectrun exhíbiteû an absoqpti-on at 1166 cr{1 which j's ind'icatlve of a

p-toluenesulphonyl g'oup attached. to nitrog"t'41 If the p-toluene-

strlphonyl group ha'd' been attacÌre'J" to oxygen' æ fu structure 91 r then

characterj.stic absorptions at 1170 ñtô, 1190 crfl wo*l-d. hav'e been

wid.ent,4.2 The aloove plrysical- evid-ence for structu:'e BJ'¡¿as furt'her

supporied.bysomec]re;lnicalevid.er.rceoltrvasfound.thatthetetrahyclro-

pyrarryletherS/could.besmoothlyhydrolysed-byacj.ðtothel¡*hyclroxy-

Z4Ytazo1ine Jla"

A nev¡ l¡-hyd-roxy-1 :!*toluene sulphonyl*2-pytazol ine v'ras p::e pared'

to test th,e generality of the aloove r'esuf-t' \Ilhen tra3:-bsnzalpinacolone

oxid'eanôp-tol.uerresu.lphonylhyd.razíne.r,vereclíssolveclinamjxtur.eof

clrloroforrnand.aceticacir].and.heatcdr-rrrderreflrxlorshr,J-t.eq!-

butyl-,t-hydroxy-f -phenyl-11B-to1'uenesulphonyl -2-.pyra'zol'it" (92) ltt"

obtained"Thiscomporrndwasthensmootlrlycorrverted.toitstetralryd'ro-

pyranyl ether % (u 1:1 mixtrlre of' d-iastereoisomers, by n'm'ro)' Tlhen

thetetra}rycl.rrrpyra:rylethergSttlstrea.tedlvithsod.iumhyd.rid'ein
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TS{HNHz

ai{, J hr

Ts

0
il

cH-c
Ph

H
+

0
Ph

(gz) OH

+
, H

Ç

Ts
I
N-NN--N NãIi r D.M"E. II

.-
Ph

Ph

ÇH

(ltu¡
Gt)

b o jJ ing d.ime thoxye th ane l-ie=r!-b utyl -þ -phe nyl-1 -te t r ahyd rrcpyranyl-

pyrazole(g+)*u'fornred.Aswasexpectednthen.m.r.spectn'rnof

thiscompoundwasverysimiJartothatofcompor.lrrcllOoThereforethe

fo:mrationofl-tetrahyclropyrarryrlpytazolesbytheba'se-catalysecl

el-jmination of ¡-toluenesul-phinic acid- frorn the tetra't:yd-r:opyrariyl

ethersofl¡-hycl.ro4y.1-3-toluenesulphonyl-2-pyrazolines¡moflo-substituted.

at the !-p'ositior¡ seefirs general"

A.tthisstagettrervorkonthetetrahyclrrcpyrarryletherswas
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dj.scontinuecl an. an attenipt to synthesise the benzyl aJ}ù methyl etlrers

of compouncl' JJ+ was jrritiated. It was plarrned. to elj¡ninate j*tr:.Luene-

sulphinicacid.f:¡omt}reseetherstod-etermj.newhethertheseethers

afso rrndert,¡ent the aJ:ove rearrângemento 1tr, con¡lrlicatiorr in the synthesi.s

of the ethers is that .r,rhen compou-nd" J,tp is treated' with so'J'irrn hydr:Ld'e

inboi].ingtetr.alryrlr¡furanS-tolr.lerresulphorricacid"j.seliminateclalr.l.

this resu-lts i]ì the formation of JrJ,-ùiphenylpyrazole (see cÌ:apter IIe

page22)oltwashoped.thatetlrerforrnatj,orrv¡ouldcompetefavourably

l.¡itht]reeljrnjnationatlo.lvtemperatures.Itwasfound.that.lvhen

compour.rclJ/+rvasstirred"j-rramixtu¡eofsodir¡nhydri.rl.eand.benryl

brornj-d.e in d.inrethoxyethane at roon ternperabure the prod-uct was 1"\enr¡¡!-

Jrþ-d.Íphenylpyrazort (gl)' This prod'uct presumabl'y arises from the

benzylati'on of J ;JsJiphenylpyrazole r¡¡irich arises fram the elimination

of B-toluenesu.Lphoni-c 
acid- frnin cornpound J4' Hovrever' lvhen benz'y1-

br.omiôe v¡as a1d.ecl to the a¡rion d-erived- fnrm compound- Jl¡ ai -3Oo ' a

componnd, zr-ssi-gned structure 96¡ wa's isoLated in good' yield (71iù'

Inspection of the infrared. spectrrni of the benzyl ether !6 ind'icated'

thattheS-toluenesulp}ronylgflJupwasa-ttachedtothenltrogen(absorp-

ticin at 1166 c,;1¡ see page hB) u ïÍhen the anion d'crived- 
'rom 

compowt.

Jl+ was rnethylateA àtr 1|.t}o' â conpouncl' assigned structure 97 was

isolated' in goocl Yield' (6tgi) "

Attemptslverethenmarletosubstantiatebeyondd-oubtthe

structures of. the benzy.a:rd" r,lcthy} ethers mentioned. above. P"å,uo26
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NaII, D.I'lÆ o
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(ø¡

(gz)

0u H

$27

NaIIr D.Ït.Ec

"ÏtH2cL

H
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H
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ha.s sholwr that on treatment of compor:rrd. 34 wírln sodir¡n hyd'rid'e in

bojJing tetrahyd.rofura¡r the p-toluenesulphor¡yl group is tra¡rsferreå

fromnitrogentooxygenarrd.srrbsequentlyeljminated.asS-toluenesu]-phonic
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acið (see Chapter TI, page 22). Tt is th,erefore possible that treat-

ment of the l¡-hyd.ruxy-2-py razoLíne 3t+ al -JOo v¡ith base and alr allqyla-

tÍng agent results in the tralsfer of the J-toluenesulphonyl gnoup fr'om

nitr.ogentooxygentogivetheaniongB.ThearriongS,insteadof

eljminatíng ¡-toluenesulphoni-c ac j'd' may be a1þ1ated" on nitrrcgen to

give compounds of the gpneral ty¡r- 99" If the t::ansfer of' the ¡-

toluenesufphonyl grotrp d.id. not occur at thi's ternperatune then allçyla-

tion v¡ould- give comporxrds of the general t¡¿pe 1OO' Two atLempts were

Ts
I

N-N

OH

(¡¿)

"E-.tt }I

Ph P11

N+{

01s0-
(ss)

RX. RX

Ts
I

-N

R
I

NN-N
H

Ph .Ph

CR OTs

(t oo) ( sg)

then mad-e to trap the possible iutermediate a¡rion 98' Tn the first

exlrriment the anion of compor:nd. JL was generated at -3Oo a'd p'o-

tonated" (*'tf, acetic acid-) at this temperature jn a' atternpt to fonn

the compound" 101 . Horvever¡ the lp-hydroxy-2-pyrazoline Jh wa's recoveredn

H
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3

(tot)
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In the second experirnent the a:rion of compound- .rJ+ was gerrerated' at 4Oo

and. acetic alJryd.rid-e was ad.d-ed. at this temperature i¡r an attempt to

forrn the amid.e 102. The reaction product was id-entified' as the acetate

1Ol by comparison with the compound. obtained- on treatment of compound'

3t+w1t]naceî1canJryd.rid.einpyrid.ine.Thesetvrroexperjmentsverify

that treatrnent of compou'd. Jh rvith base at -Joo d'oes not result jn the

transfer of the æ-tolucnesulplionyl gruup fr'c¡m nitrogen to oxygen'

An attempt .lvas then maåe to synthesise unarnbiguously compound'

1Ot+ in order to compare it with the product obtained' on methylation of

the l¡-hydr"oxy-2-pyrazoli'ne 3l+ al -3Oo ' Chalcorre oxide was read'ily

converted. into t¡-hyd-raxy-1-methyl-Jr!-¿i1¡enyl-2-pytazofjne (105) by

trratment with metliyl:nydrzùne rurder acid'ic conditior-rs' A1I attempts

tcr prepare 1-methyl-Jr5-d.ipheny1-*1¡*B-to1t''enesulphonyIoxy*2'¡yrazolirrc

(101) were unsuccessful. T.n all cases the prod-uct isolated' vras 1-rnethyl-

J¡!-<3.ipher¡¡tlpyrazof.e (tO6) ' Apparently under the reaction condj-tions

¡-toh:enesulphonic acj.d- is elimj-nated. from compor:nd' 101¡ to give the
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Ph

OH 0Ts

(105) (t or)

3

Ph

H

(r oe)

obsewerL product. Ïihen an atternpt to a-cetylate the l¡-hyd'roxy-2-

pyrazoli-ne 105 was ma.d.e, the ir¡frared spec'crurn of the crud"e prod'uct

exliibited. an absorytj.on at 1760 cnr-l v¡hich suggests the p::esence of

an ester functionn Ho'lvever, crystalli'sation of t'tre crude prod'tict

gave onl.y compowrd- 106.

Although.cornpowrd.l04could.notbes¡mthesised'¡comparison

of the rlcllìorr spectra of cornpound's 1OJ and- 97 ad'd-ed' support to the

structure !l assigned. to the prod.uct obtaj-ned on methylation of the

l¡-hycl-roz.y-2-pyrazoLíne JLç al 4Oo ' The niethyl grÐup of compowrd 105

exhibits resonance at ò2.8 v,¡hjJ-e the metho4yl group of compor:nd' !J

-absorl¡s at õJ.05. Ì,rhile the resonance at ö2.8 j¡ tbe n.mor' spectrun

of compowrd 1cF: is in the region attributed to a methyl group attached-

tonitrogenitmustbepointed.ouithattheabsorptionatöJ.05attr.j"-

buted. to the methoxyl gncup of compouncL gT occurs at a slightly lolver

Ph

H

Ph

H

Ph

CTf

I
N
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1s,

I

N-N

3

(gz)

E

Ph

H

Pir

(t oa)

(trn)

OR

R = Tosyl

R=H

value than anticipated. for a meth¡'l group attaclred' to oxygen'
t+3

Houever¡ it is d-oubtful uhether the presence of a g-toluenesulphor¡yl-

oxygroupatthelç-posJ.tionincompouncllC5¡would-alterthemettSrl

r€sonânce appr.eciably and. so this fIoIlL1l. evid'ence arld's support to

structuir:e 97.

, Having established that the structures of compounds 96 arñ- 97

are as shor,vrre these compounds were then subjected' to sodir.un hyd':ride i-:r

boiling d.i:nethoxyethane. The respective pncducts were 1'benzyL'3'5-

diptrenylpyrazo1.e (9i) arrd 1-+rethyl-3r!-d.iphenylpytazole (tOe) and' they

were isolated. in reasonable yield.. The above r€affangenent constítutes

the loss of ¡-toh:enesulphinic acid' anð an atom of oxygen or alterna-

tivelythelossofp-toluenesulphonicacidolna¡refforLtodetermine

the mechanism of this rearrangenLent it was d'ecided' to s¡rnthesise

l¡-rnethoxy 4 r5Ã:rÙenylpyrazote (1 07)' a possible reaction j¡rtermed-iate

(see belovr)r md srrbject it to the eli¡nination cond'itionso It must be
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æ

F

^If, 
6nr

Ph

OR

(ge) R=plcnr, (gò R=cnr; (gr)n=PhcHrr (toe)R=cH,

emphasised. that the transformatio' of comlnt'rd' 107 to compound' I 06

constitr_rtes the loss of an atonr of o:q¡gen aJld. this seems urrlikel'yo
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I
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N-N
il N@''

AÏi
Ph

Ph
Ph

H

PhPhPh
0cHJ0I{

H

N-N NalllD.M.E.
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0cHl

(1 07)

H

(r oe)

Pir
0crr5

Ph
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UtEarly lvorl.-ers'' had. shol'¡n that treatment of dimethyltriketone (pentane-

2ÕtÈ-tri-one) rvith \ydrazine hydrate $ave l¡-hfd-Toxy-3rlJ'inethylpyr¿lzole

(f OA) in good. yield.. Vtrhen the reaction with :¡ydraz]:ne k¡yclrate ç¿-s applied'

"nt

H

I

N

H

(r oa)

to diphenyttr.Íketonc; an a.lmost quarrtitative yield- of l¡-hydrov'!-3$-

d.iphenylp¡,razol-e (109) we.s obta'íned' Compouncl 109 was cornrerted into

the amido-aceta.te 110 u,hen treated with either acetic alhydride or

acetyl clrlorid.e in pyrid.ine. after the s¡mthesis of cornpor'rrd's 1o9

and. 110 harl been cornpleted an identical route to these comlnuncls was

r=po"t"d.,l*5 Vhen the amido-aceta.te 110 was boj-led. in a 1Cfi potassium

hyd.r.oxid.einmethanolsolutionforJOmi:r,boththeesterand.amid'e

groups were hydrrclysed' to give the l¡-hyd-roxypyra'zo1e 109' It 'was

fowd. th.at the selective hydrolysis of the ester gIþup could' be effected'

by stirring the amido-acetate 1'10 wÍth sod'iun carbonate in methanol for

1! min. The conversion of the amido-atcohol 111 to the methyl ether

112 was smoothly achieved using a mjxture of sod-ir¡n hrydride a'rd methyl

iod.j.d.e in d.jmethoxyethane at raorn ternperatu-r'e" Evidence for the

0lr
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pIþposed.structuÏe112,¡¡asprovid.ed-byexarrrinationofphysicaJ-d.ata

and.trisdataclearlyd'istingui,shed.betll'eentbeprrcposed-strr.lctrre

and structr:re 113 lvhich could- have arisen by rearrangerrent on treatment

CHrI'

Ph 0c0clfl

(111)

of the amj.d-o-al-cohol. with base arLd an allrylating agent' The infrared"

spectn-un of the product exhibited. an absorption at lTlnO "',-1 an¿ this

is irr good agreement with the valu.e of 17t+5 
"rn-1 

oporte. for the

a¡nid_e gncup j¡r the amid.o-acetate 110'f Resonances at ö2o1 and õJ"B

in the rl¡Ilìoro spectrr-tn of the prod'uct vrere attributed' to the N-acetyl

a¡d. methoxyl groups respectively. The value of ö2'1 obtainecl for th'e

N-acetyl gr:þup i¡r the a¡ri'do-eth er 112 is in goocl agreernent with a

value of ö2.0 obtained' for the N-acetyl grcup in the amido-acetate

110. Furthermore the methoxyl gfilup irr compoutrd' 112 resonates at

öJ.Bo while the N-methyl group in 1-+nethyl*lr5-diphenyLpyrazore (to6)

resonates at õ3.85. Subsequent h¡',drolysi-s of the a¡nid'e group of

compouncl 112 gave l¡-nrethoxy-Jr!-'d.iphenyLpyra.zore (to7) in high yiel-d'
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(8Y/,). Since compo'nd 107 wás not affected" by træatment with sodiun

LSrclrid.e in boíling dimethoxyethane it is r:nl-íkely that the elimination

of B-to1r:enesutph5nic acid. from cønpormd. 97 to give l-methyl-3 15-

êiphenylp¡'razoLe involves compound 107 as a-n interntediate'

At this stage work on the ÏEarrangenent was discontj¡rued as

further work on this problern'would. have d"eviated frr¡m the majn

objectives of this thesiso



-61-

(¡) Elimination of cac

I-IIO ¡trimethr'l-1

At this stage the ü"ork v¡as directed. towa¡d.s the synthesis of

a t¡-hyd.roxy-1-¡-toluenesulphonyl-2-p¡razol-i.ne, d-ísrfcstituted' at the

!-position {(:i5). Eljmination of p-toluenesulp¡:!"nic acicl from an

ether of the compor:nd. of general tyw 35 should give a l+-alkoxy-JFl-

pyrazole (ZA). f t has been pred.icted. j¡r tlre Introd-uction th'at 2-pyra-

zol-ines of the general Lypc- 35 mentj-oned above rvou'1d' nesult from the

1 1

R33

R R

RR
OH

ß¡)
OR

I+

N-N

OR
l¡

(28)

8.3
R

condensation of 3-toluenesulphonylhyd.::azine $rith prp-d.isr-rbstituted'

Crþepoxy ketones txrder acid-ic conditions. Tn factt [-hyd'roxy-3t5'5-

trirnethyl-1-p-toluenesulphonyl-2-pyrazoline (111,-, t+6% yi,e1.d) ** formed-
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when mesityl oxide epoxid.e was treated- with B-toluenesulphonylhyd'::azine

uncler: acidic condj-tions. The infrared- spectrr¡ni of the prod-uct e:hibj'ted'

o3'

n3"

r${HNH -il-vt
0
ll

-c
2

-"nj +
0 H n3'

H

OH

Ts
I

N-N

0

(rte)

cH-t
(11I+)

an absorption at i3oo cr,-l r'¡hich wa-s attrj.butecl to t¡e hy¿roxyl $roupr

Aresonariceat65"2if-then.m'r.spectrunoftheprod.u-ctwa.sattri-

buted. to the hyd-rngen of the Ì5rd-r'oxy1 group' Compound" 114 fonned an

acetate (115) and could be oxid.izeð- Io the ketone (tte).

o3"

n3'
n3' CH

3

OCOCH
3

(115)

Àscorrrpoundll4wa.sformed.inorr.lylolvyield¡itseemed.of

inte:rest to ascertain I'rhether it was only the g1p-toluenesulphonyl-

hyd.razone of rnesityl oxicle epoxid.e çlll) that und'e.went cyclisation to



_6t-

TST\TH

añfñ^I\III Þ

g./
ilCtï-c 

- 
CH

3

N
r¡

CH:- C-CII
nj'

3 0o5' 
(r r a)

0
H-.C

5 (ttz)

TS{Ii \1.¡
ll

cH- c-
H-ct

NITI s
y.z
ll

-c-$73
H

n5' 
(119)

"o3 nJ' (tzo)

compor:nd. 114 (see Chapter III, page Iñ)" It v¡a's d'ecid'ed' to synthe-

sise both the g¡4g- ?1Ò ând.=Éi-isomers (tlg) and strbject them to

the same corrd-ítions used j¡r the s¡mthesis of the l+-hydrrcxy'2-pyrazo}ine

111¡o Às both the ¡p- (119) aïrd Sggi-isorners (lZO) of the ¡-toluene-

srrlphorryl,.,yùrazone of mesítyl oxid.e have been synthesis..{2 
"n" 

initial

atternpt to s¡mthesise the two epoxid'es 1lJ and" 118 involved epoxid-ation

of these two isomers. It was for:nd'' hovrever' that both isomers lvere

recovered r:ncha:rged. when treated. with either al-kaline hyd'rogen peroxid'e

or"m-chloroperbenzoic aci-d. Apparently the presence of the gem-

d"Ímethyl- group in the i-toluenesulphonythydlazones 119 and' 120 prevents

attack by the reagents. The successful- s¡mtheses of the two epoxides

was accomplished" by treatment of mesityl oxid-e epoxide with I-toluene-

sulphorrylYryùrazine in chlor^oform at roonr temperatureo Separation of
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the tr¡uo isomers (4, m.p. 115-'1160 , Br rnrPo ge-gf) was effected- by

fractionaJ- crystallisation. The t]/vo epoxides exhibited. d.ifferent

pkgrsical properties (see Experimental¡ page 133)" Ïtrhen isomer A was

tzeated r:nd-er acid.ic conditions¡ a good yiel¿ QVA of the cyclic

alcohol 111+ was realised.. However, only a poor yiela (fÐ of the

cyclic alcohol 111¡ wa.s obtaj¡ed. 'vr,lten isomer B wa-s treated. r¡eder similar

conditions. This result was presumalcly d-ue to contamination of isoner

B l.rith isomer Ào on the basi-s of this chemical svidence compowd- A was

a^ssign-ed. structure 117. An interesting result wa's obtained rryhen either

ttre g- (117) or anti-epoxid.e (ttA) was treated- with boron trifluorid-e

d.iethyl ethenate. The prod.uctr in both ca-sesr .wa-s id'entified- as

J rt4rJ-tñmethyl-1 -3-toluenesulphor¡rlpyrazole (lZt) on the basis of

ptlysical evid.enceo one trnssible mechanism for the fornration of the

pyrazole 121 fro¡n the g-epoxiae (t17) is outlined- below' This

mechanism, however, must be d.iscomted as compourd- 114 is recc¡¡ered

unchanged. when treated. with boron trifluorid.e d-iethyl etherate o The

mechanism outlj.ned. below also cartnot expla:in the formation of the

pyrazole 121 from the lgEl-epox:Ld.e 118"' It has been menti-oned' above

that the a¡tj,-epoxid.e 118 is not cyclised- to the alcohol 111¡ on

treafunent v¡ith acid-o A possjbJe mechanisn to accornt for the obsenred'

prrod"uct frçm both the 5¡¡1- and. 3g[!.æpoxid.es ís outlined on page 66"

It is of interest to note that the 5-hyd'roxy-2-pytazoline 122 wtder-

goes r.eat:raJlgenænt to the pyrazole 123 oî treatment lVith sulphurj-c
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L6
acid" at room tcmPeratureo'

H
Hrs,n

CH R.T.
3

OR

R=CH,

R. = PICH,

R = TetrahYd.roPYra.nYl

n3" 3
HO

n3'
('tzz) (r

Comporxrd.lll¡wasthengnooth-lyconvertedtothemethaylet}rer

124 when treated- with a ¡njxture ef sod-iwn hyd'rid-e ard methyl iod-jde j¡r

d.imetho>yethaneatroomtemperature.Inarrticipationoflaterwork

two other ethersr the benzyL (1?5) ard. tetrahyd-ropyranyr (126, â.1z1

mixture of diastereoisomers¡ bY rl.m.ro) ethers wer"e also synthesised''

Ts
I

N-N
H

TrSc

(1 2r)

(1Ð)

?ze)

C1o""2J has skrown that treatment of 3'5r5-tri¡ethy1-1-¡-

toluenesulphonyl-2-pyrazoLine (127) with base gâve a mixture of the

Jf,-pyrazole 1ZB and. the isomeric J-rnetþy1ene-1-pyrazoLine 129' He

was able to separate the J:fl-pytazole isomer f¡um the mixture by chemical
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mea¡S.ÏtYüasthereforcanticipated.thatehmj.rrationof¡-toluene-

sulphinic aci.d frrcm the ethers 121çt 125 , arÊ. 126 should give a mixture

ofthel¡-alkoxy-}I.pyrazolel3oa¡rd.theisomericJ-me.b}rylene-1-

pyrczol.:ine 1Jl .

Ts
I

N-N
H

N-N

R

(1JO) R = oR!

(127) ft = lI

(tztv 1ö, 126) n = oRl

"n3

N-N
n5"

nt"
'5"

(tze) R = H

n3"
R

2
R

(129)R=H (tll)ft=orìÌ¡

Tlhenthemethyletlrerl2!.wastreated.withsodiumrrethoxid.ein

botling tetraLr¡rrlrrcfuran it gave an unstable prcd'uct, ccnsisting of at

least three compowrd.s which were not fu::th.er investigated.. However,

vÈren cornpou¡.d. 124- was treated with either the anion of d'i:netÌ¡ylsu1-

phoxid.eorsodiunhydrld.ej¡lboj-lingd'imethoxyetharre,acolourless

liquid. which.lvas homoçneous aJ1d. r"irose structr:re was shotrn to be l+-

ne tho>qy-þ r!-d-i:nethyl-J-nrethylene-1-pyr azol.irr- (l:Z) on the bas j's of

spectra.ldata¡wa*sobtajneô.Infrared.absorptíonswereobsen¡eôat
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lie9¡, 16\þ, afi,93O cnil v¡hich are consistent with the presence of'

an exocyclic d.ouble lxrnd in the prod.uct. the Ïl.lllofo spectrrm exhj'-

'bited- resonances at ò1 'J (sing,ret' ffi) 
' 3'35 (singlet ' 3H) t I+'"5

(aouUtet , Jc 1.5 Hz, *I)r æd ò6.55 (triplet, Jc 1.'f , 1o9 Hz, 1tI)'

The absorptions at ð1 "J ar'Ìd. 63.35 can be attributed. to tkre .æu-

d_imethy]. groræ ard" tlE methoxy Sroup rreslrctively, vrhile the signaÌ

at ò4.5 can be attributed. to the hyd.rogens of t,tre exrrcyclíc d.ouble

bond.oClearevide¡rceforthepresenceoftheexocyclicd.oublebc¡nc].

was provided" by the si-gnal at ò6.55, This ahsorption ca'nbe attri-

buted.tothehyclrogenatthel¡-positiona¡rd.aSaI€Sultof¡I]'ylic

coupling to the exocyclic d.ouble bond. hydr"ogens this signal is split

into a trip1.et. Further support for the prrcposed structure 1J2 was

provided. by ttre ultraviolet slrctrun of the product' Absorptions at

tr 
"* 

(ethanol) 2_l+8 (e 2rOOO) arß. 3IÐ (e 150) nolfio âf€ close to those
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of À (etha¡ol) 2t+4 G 614oo) and 352' (¿ Ðo) n'mo exhibited' by
max 

a--^!L.-r^-^ 4--. 23 rt is of i¡rterest
I¡ri ,J-túmethyl-J-nre thylene-1-pyrazoline ( 1JJ) ''

to note that the values fot Jtlily$-tetrarnetkryl-ft1-pytazoT'e (ll+) aJ:e

À*o (etharrol) z6g (e 6 r9oo) and l1g G na) nomo23 since no l¡-

mettnxy-J t3 þ-trt¡¡ethyl-51-pyrazole (13Ð vras protluced on eljmination

of ¡*tolueræsulphinic aci.d fron compourrd 1?J+ it ind.icates that the

hyd.rogens of the.metþyl grÐup at the þposition are more accessible

tharr the hyd-rogen at the J*-positiono The formation of only one isomer

was surprising a-s it lvas tlrougþt that the furd'roçn at the l¡-positi'on

would'prcbably'bernoreaciùictharrthemethyl}srd.rogerrsattheJ-

posítion.

Attemptstoiscrnerisecompowd.lS2t,otheþalkoxy-JH-pyraznle

1J!usi.rrgpotassiwn-lerL-¡utoxideindimethylsulphoxidewereunsucCeSS.

f\r1 as starti-ng material vì/a's recovered wtchanged'

N-N N --N
H

3

clït

n5"

rrScffizn3"
CH

3

(1fi) (ßu)



nt"

nr'

-71-

N--N
rttiuoPt',so
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6oo 6 trr n3'

N-N

OCH
3

ffi3

OGI
3

(tsz) U35)

The benzyl çlø) and' tetrahyd'ropyranyl (lz6) ethers were

not fr.mther investigated'

Thisaspectofthev¡orkindicated.thata4-alko:ry-JE-pyrazoLe

wa.sljkelytobeformed.oneljminationofs-toluenesulp}rínicacid-frpm

a !--a.Lkoxy-1-¡-toluenesulphonyl-Z-pyrazoline' 
d'isrtustibrted' at tle 5-

position¡pqgvid.edtheJ-positíonisb]oc]ced.withagroupwirichcarrnot

lose a \yd.rngen on treatment with baseo



-72-

(") clire the sof

tol-uene

rt v¡as then d'ecicLed' to use treî?'-'d'ypnone o'cid'e in an attempt to

s¡rrrthesise !--hyclroxy-!-methyl -J rj-díphenyl-1 -B-tolur:nesulphonyl-2-

pyrazoline (116). In tJnis pyrazaLtrrc the J-position is blocked' by a

$renyl substituent ancl the importance of this has l¡een discussed above

(6hapter ïII, page J1). several acids, including ar:etic, sulphuric,

3-toluenesr.r-1phonic.' md perchloric acid. were usecL in the attempts to

Ts
I

N-N

o

T R
CH.

OH

v-
ILÉ CH-t
R=Ph

s¡mthesise compound. 136 by condensation of 
'-toluenesulphonylhyùtazine

withtrarrs.dyprir:neoxid.e.HoweverljJIa.l]-casestherewasobtained.a

n:ixtuæ, chronatograp}ry of lvhich gave only gr:rns which after preliminary

spectral stud.ies were not further i.nvesiigated'' It is notevrorthy that

re ce ntly P *1tu'.47 has isol a'ued 4-hyd'r oxy4'!'þ -triphenyl-1 -J-toluene-

suLphonyl -2-pyrãzoLtuLe (1:57), jn lnor yield (1cf0 e 'frcrn the reactlon of

R.

Ph

o
lr
c

${FNHz

---+H+0 PhPh

(ttG)
(ß7)
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prþd.iphenyl acrylophenone oxide with ¡-toltrenesulphorlylh¡rrlraz)ne unde::

acid-ic cond*itions.

Anotherapproachtocompourrl136wasatternpted-thrrcugþthe

synthes is of the ¡gg-¡-tolue ne s ulphor1ylhyclra. zone of -þqa4Ë-dypnone

oxide (ffO) o It was anticipaLed" that subsequent treaünent of compou¡ù

Tsl{Il
n3"

Ph

\
lt

cIT- C

-Pho

(r ¡a)

1jB with acid. should. give compourrd 1J6 (see Chapter III, page 64) "

The initial attempt tc s¡mthesise the epoxi 'de 138 jnvolved' the a'dd'ition

of p-toluenesuJ.phor¡ylhydrazinç to a methanslic solution of tL?gå-¡Lyp-rrone

oxid.e. IIo\Teverr no ad'd'ition took p1-ace' This j-s in cont::ast to the

ca.se of rnesityl oxid.e where the p-toluenesulphorSrlh¡rlrazone was readily

fo¡nred. It was for.u-tcl-, however, that ¡-toluenesulphoqylhyd.raz.Lne

cond.ensed urrth d-ypnone to give trvo pnoducts' A (m'p' l'2") a¡ld B (m'p'

112\. Al-thougþ spectral d.ata indj-cated. tÌ¡at the prorlucts were !-

toluenesu].phonylkrya].:uzoTLesofd¡rpnone,nostrrrctr:ralassigtrraentsto
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TS{H
?h \1¡

il
-c-Ph

n3" n3"

(ttg)
T${H

\
il

CH_ C 
-Ph

(ttnt )

theSp-çlll)*dg!å.structu::e"(r.'oo)could.bemad.e..\llattempts

to epoxid.ise these isomers, either by add-ition of alkatj¡re hyclrogen

perrcxid.eorrn-chloroperbenzoicacid.,failed..Ina].}casesr:ncharrged"

materiaJ- vras recovered. Apparently the presence of the ext.ra mettryl

grcup in compounds 139 arxl 140¡ jn contra^st to compound' 1'ta1 ¡ prevents

attackbythereagents.Compoirnd.ll¡lhasbeerrsho.wntoreactwith

allea1ine hyrlrogen peroxid'e (Chapter III¡ page þ) '

Onerrx¡reapproachtcthesynthesisofcomp.ourrdlJ6vlasthen

tried. It would- be possible to s¡¡nthesise t'he ,+-hyd'roïy'2'pyrazcLine

f6 if the nitrogen of compound.6Z (see Chapter T:I, page J1) reacted"

selectivelywithp-toluenesulphorrylchloride.Tnaninitia-tsttdy

thel¡-hyd.roxy-2-Pyrazolinel¡Tvra,streatec-with3-toluenesulphor¡yl

ch].orj.d.ei^rrpyridineatrocnrtemperatu:renltwasfound'thattheS-

to]uenesu].phonylclr].oriôereacted'preferentiallyonthenitr.ogento

(tr*o)

"h

H



H
I

-þ-

Tscl./py
R

Ph -â
Ph

R

Ph

OH

¿$Ð R=I{
6z) R=ffi'

OH

R=H( (¡¿r)

(116) R-CH( t

give a good" yield. of compound' Jlt'" llowever' when compor¡rcL 62 wa's

subjected.tosi¡ril-arconditiolrsrno¡eactiontookplace'Atahigher

temperabu,.e (25-3Oo, 1Z l-rr) there was obtained a mixture, chromatog-

rapbyof.¡,vhichgaveonlygurns.whichafterpreliminaryspectralstud.ies

were not further investigated". An interesting product, þ-rnethyl-3ìr

d.ipher¡ylpy razoLe (66) , was obt¿¡:Lned on heating compound 6Z wittr 3-

toluenesulphor¡yl ctLlorid.e in pyrid.j-ne at B0o for 1! min. It is thougþt

that initially 3-toluenesulphor¡rI clrlorid-e reacts with the hyd'ro4y1

functiolr of compor:nÀ 62. A subsequent solvolysis, accornpanied' by a

Èrenyl migration coul.d. accowrt for the observed prod.uct (see belovr) '

At this stage alr v¡ork d.irected. towa¡d.s the synthesis of cornlnund' 1J6

was discontinuedo



H.,Ct
H-C

5

PhPh

- ¿uæ

lsr:L/py

Boo, 15 mi:r Pli

0ï{

(62)

0Ts

+

futs

nl"
+

H-.c Ph
PhPh

P.h

.If'

H_C
5 Plr

iI
I

N

Ph

( 66)
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a:d.
(a) of

eo

As the reaction of igÞ;-d¡rpnone oxide with p-toluene-

sulphonylhyrLrazine urder acid.ic cond.itions gave onì-y gurns, it was

d.ecid.ed. to sirbstitute prþd"j-methylacrylophenone oxicle (l+Z) in the

reactiontod.eterrrr-ineifthercplacementofaprenylgroupbyamethyl

grcupinthee¡nxy-ketonewou]-dhavethed.esired.effectonthecourse

of the reaction. Ïndeed", when a mixture of æ-toluenesulphonylk¡yd'razine

*d Frp-lirnethylacrylophenone oxi-de lvas heated. urrder refllux in a mix-

ture of acetic acid. a:rd. chloroform, l¡-hyclncxy-5r5¿Jimethyl-J-pher1y1-1-

!-toluenesiúphorÐrl -2-pyra.zotine (1"Ð) ** formecl (3€i' yiefj) . EvirLence

TsT{Iil\H2 ÍrÎc

n3' nf
(t+z)

( t t*¡)

suplnrting strr.rctu re 1I¡J wa.s providerL by an absorption at J4-BO cnr-1 il.t

the infrared. spectn¡n which suggested- the presence of a kr¡rd'rrcxyl frmc-

tion. Compound- 1L¡J formed' an acetate (1'r¿) and a m-'d'initrobenzpat'e

(t¡r¡) r ad could' be oxid'ized' to the ketone (t+6)'

o
ll

cH- c-Ph
Ph0

OH
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HH

Ph

n3"

(tuJ

(tt'¡)

Ph

OCOR

R=CH-)
R = ¡n;d.jn:itrcbenzene

nt"
0

(146)

The rnethyl (f +Z) and. ben4r1 (f +g) ethers r¡r¡ere also readily obtaj-ned'

when the sod.iurn salt of compound 1J+J was treated' with tkn appropriate

al-tqÉ halid.e in dimethoxyethane at room temperature'

u3"
CR

(tt*l)

(r+e)

Ph

R. = C$,

R = PlûH,
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The eli¡nination of 3-toluenesulphinic acid' fr:om the nethyl ether

1lçJ was then studied.. when compotlrd- 1Lu7 was subjected' to sodir'u"n hyd"rid'e

jnboilingd.imethoxyetha:refor3hr¡follo.wed.byaqueous.work-uPra

yellow crystalline solid- wa-s the only prod.uct. Althougþ the prrcd'uct

exlribited absorptions at JSOO an<l' t6gO c¡i1 j' the i'frare¿ slrectnxn'

these values corresponded. to the NJI and- the conjugated- carbonyl group

oftheproposed"stnrcturel4!,nosignalattributabletoahydrogenon

a nì-trogen cor:ld be d.etected. in the n.m'r. spectrumo llot'vever' it must

beemphasised-thatitisnotunusua^]-thatsuclrasignalcorrld.notbe

d.etected.h8 In orvfer to confirm that the prod-uct rn¡as l,-keto5 ¡5'

( t tng)

d.i:nethyl-]-pher5r1-2-pyrazoline (tl+g) it was d.ecid-ed- to synthesise an

arralogueofcompor.rrrd.ll+ginorrlertocomparethep}rysi'calprolrrties

of the two compor:'cls. Accord.ingly, the hyd-rrcrry-amj:de 6ta, available

frcm earlier work (ctrapter TI, page J1) ¡ was oxj-d.ized' to the ketone 150'

Subsequentbase-cataÌyseclkyd.ro}ysisoftheamid.efurrctionofcomporrrrd

150 gave l+-keto-5-methy}-J,þ-d"iplrenyl -z-pyràzoline (151) as a yell-ow

N

H
I

N

Ph

n3"

n5'
0
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[o]
Þ

N 

-rü

0

(u o)

H_c
5

N-N

OH

(e+)

n3"

Ph
Ph

n1'

Ph Ph

0

(r¡t )

crystatline solid. comparison of the infrared" a¡d' ultraviolet absorry>-

tion values of compowrds 1Lr9 anð, 151 clearly established' that the

prcd.uct or¡tainerL a]1 eljminatÍon of B-toluenesuJ-phinic acid- fnom the

methyl ether 11r.7 was j¡r fac'b compourrd 1l¡!n Infrared' absorytion va-h:es

of 1SOO and" 1680 crn-1 obtained" for compor¡rd- 1 49 t covrcspo'¿ing t' the

N-iI and, unsaturated" ketone groups respctively, were in good- agreement

with those of 32BQ and" 1680.*-1 obtained- for compoirnd' 151' The ultra-

vujl-et values of À*"* (ethanol) nl G 11r¡-00) and 372 (e 4,OOO) n'm'

obtajned. for compor.urd. 1l+9 tere also close to those of À*o (ethanol)

264 (e 1Z.7OO) anð, t1z (e 4,BOO) î¡n¡ obtained for cornpor:ncL 1l1" As

w¿¡,s ol¡served. for the l<eto-pyrazoLin" 1t*g the hydrogen on the nitrogen
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of comlnund. 1!1 corûd- not be d.etected" i¡r the flenofr spectrun' To

account for the prod.uct 1+9 it wa^s postu3.ated- that the enol-ether func-

tion of the [-a]koxy-Jï-pyrazole 1þ2 ¡nd'erwent base-catalysed' hydrolysis

on work-upo However, as enol-ethers are usuafly hydrolysed' in acid-ic

meclia, thj-s resuJ-t is not easy to und'erstando The isolation of com-

porllïl 1t+9 lherefore provid-ed. evidence for the existence of the l¡--alkoxy-

JE-pyrazoLe 152.

Ts
I

N-N
\c
LTSC

Nulf/b.lü.8 o

AII' J hr

N-N

nr'
c'R

?h

(tn)
(t t*¡)

Ph

B=CH,

R = n¡-d.i¡itrobenzoYl

(tnz) R = cH,

ltSÐ R = E-
d.j¡rrtrobenzoY3-.

o
H_C

5

(t¡B)

Ph
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l'fhen the m-d.initr.obenzoate ester 1!þ va^s subjectecl to sodiwn hyd"rid'e in

boiJ.ingd.imethoxyet}rare¡aÏ]d.theprod.uctisolated.byaqueouswork-uP¡

it was forrrrd' that the ketone 1l¡-! was the orrl-y prrcd'uct. Again it :is

l.ikelythatthep-r:ocluctanf,sefrumthehydrolysisoftheenol-estcr

15J. The inpor'bance of such a pytazoJ]e as comllo'xrd- 1!J' especia'1ly

wÍthanacetategroupatthel¡-position'hasbeenmentioned'inthe

IntroðuctÍon (see Peges 7 a:rå 9)'

Thecond.itionsforelirni.nationvrerethennod-ified.inorderto

avoid. an aqlreous vrorÌ<-up. Ïn the nroclified' proced-ure' the methyl ether

l4Jwasheabed.withsoûir¡nhyd-rj.d.eintlimethoxyethaner¡aderreflr¡cfor

1 ?rr and. the prud.ucb rvas isolated by fiJtration of the reaction mixtr:-r:e¡

fol]owed.byevaporabionofthesolventarigqgHg.Theprocluctwasra'b}rer

unstable an;d- was id'entified- as 4'-methoxy-J'J-'JimethylJ2-phe4yl-fiI-

pyrazole (lrZ) by physical method-s on1y. An absorption at 163o (Jflfl

jrrtheinfrareclspectrr:rnofthepr.od.uctrvasassigned.totheconjugated-

enol-ether fr¡'ction. R.esonamces at ö1.,hO (singlet, 6H) t 3'74 (singlet'

JII) r ard" ò7.5 (nr''1tip1et, 5II) in t]'e n'n'ro spectruuwere attri-bubed to

thehydrrogensofthegg'-d'imethyl¡methoxyl¡andphenylgr:oupsrespec-

tively.Thema.ssspectrumofttrepnrd.uctshov¡edaparentíonpeakat

m/eZoi¿2r,¡hj.chj,stheexpectednplecuJ-arr,veigþtforthecompound.The

comlrcund aicsorbed at Àro (ethanol) Ú7 G B,2OO) arð' 29J (e Zrooo) flono

jn the ultravioiet region'

WhentheLrenzyletherl4Brvastreatec-twithsod.irrnhyd-ridein
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N-N
H

H-C)
OR

(vz) R = cH,

(15,+) R = PÌcH,

boiJ.ingd.irnethoxyethaneand,thepnod.uctisolated.usinganon-aqueous

work-up Lp.-ÞenzSr1-oxy-i,3r-d-!nethyl-J -phenyt -J1-pyrazo¡e ( t54) vras

isol-ated" in good yÍe'. (Bi%). An absorption at 1640 "*-1 
jn the

j:rfrared-spectrumwasa.ssigned.totheconjugated.enol-etherfunctionr

wlrile sj.gn.ats at ö1 ,L2 (sing;et, 6H) t I1-.g3 (singJet, 2r1), and' t-r7'5

(muLtipletrl&Í ) in trre frrrnrl,o spectrtm were attrÍbuted' to the hyd'ro-

gens of the g9¡1-d-imethyl, benzylic methy:r'-ene' and- pheqyl groups

respectively. Compor.':nd 1!4 absorbed- at tr*"r, (etha:rol) ü6 (e 8'900)

and. 297 (e lr5O0) norn. in the ultraviolet region' This compound-

prrved. to be more stable tharr the metk¡rl analogue'

(") -ñC

I

The next step in the schene to cycì-opropenyl ethers was the
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irrad"iation of the l¡-alkoxy-Jiï-pytazoles 152 arñ' 151+" It can be seen

frr¡m the ultraviolet spectrun of compou¡d's 152 atñ' 151+ (see Figure 1)

that tÌrese compourrds exlrtbit consid.erabl-e absorptioa aü:ove JOO nom'

and- so it was hoped. that these compounds would unðergo a photochemical

reaction when irradiateô j¡r a P/rex appatatus lvhich allows light of

wavelength longer than JOQ rrotro to enter the solution. It wa,s hoped-

thatr by a¡a1ogy with the rvork of Closs (see Intrrrcluction, page 1J),

on irra.d-iation¡ compor:nLs 152 ârñ" 1!l¡ vlould. eljminate a molecule of

nit::ogen to gj-ve the corr-espond.ing cycloprope4yl ethers 155 arñ' 156.

n3"

NN
tÃr

Phnj" Ph
OR

(tsz) R=cH, U55) R=cH,

(15t+) R=PhcH, Une) R=PhcÏI,

After severaf unsuccessful attempts (see Experimental, page l9J)

to convert compourrd 152 to the cycloprnpenyl etirer 155 t tlrc trans-

fo:rnation was finally achieved, 0f critical importalce was the use

of thjn-walled. Pyrex photochemical reactors and of very d'ilute solutionso

It v,¡as fo-.xrd- that when a very d"il-ute solution of the Jif,'pyrazol-e 152

wa^s irrad.iated. for t hr and. the reaction ¡njxture subjected' to chr-oma-

RO
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Figure l. - Il-traviolet ebsorption spectrum of l¡-rnethow-3rJ-d"j¡net'hy1-

!-$renvl- Jtl-pyrazote (lSZ) C--) ancL of l¡'-benzylory-3 Õ-

d jmethyl-5-$teny1-JlI-pvrazo1" (t¡+) (-----)'
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togralùry, 1-methoxy-3r34.imethy1-2-phenylcyclopropene (155) was obtainecl

in 1ow yield. (S-tO¡¡ n The prod.uct wa-s ot¡tained as an ojJ- a¡rd' was stable

at ¡r¡om temperature. ft was characterised" on the basis of physica-l data'

Ihe infrared. spectrr.rn (tiquid. fi1,n) of the product is shown in Figure 2'

Of particular note is a strong absorption at 1Bl¡O cm*1o Closs5 has

forurd that the absorption value of the ríng skeleton vibra'tions$ in

cyclopropenes depend.s almost entirely on the nunber of substituents

attached. to the d,ouble bond' a¡r]- not on tlre nature of the substituentso

For instance a consiðerable shift to higþer war¡ent¡nber occurs on

increasing the methyl sr.ilrstitut'ion on the d-ouble bor:ô' 1t3'3'

Irimethylcyclopr:op.n (157) has l¡een found. to absorb at 1768 crn-1 i,'

t¡e infrared. region as compared- with an abso4ption at 161¡1 t*-1 fo"

cycloprop"n".5 An increa.se of over one hundred'lvaventmbers occurs on

n3' n3"
5CH

3

n3" n3"
(uB)(trt)

ú Thisbardhassometjmesbeenincorrectlyreferred.toasl|the

double bond. stretchilg vibratiodr o
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snbstitution of the second methyl- grorrp on the d.ouble bond"r 1t2t3t3'

tetramethylcyclopropene (158) absorbing at 1877 erl-1 j¡r the j-nfrared'

q

region.2 In contrast, sr-rbstítution at C-J jJÌ cyclopropene causes

l-ittle change i¡r the infrared' absorpbion values of the skeletal vibra-

tions. Outlined. below are the values obtained" for cyclopropene (1),

J-methylcyclopropene (lt9)r arr,1 J rJÅxnetnylcycloprÐpene çt6O¡ '5 It

n3" nt'
3

(r)

-4161+1 sn '

(tyg)

1ØB crfl

(r eo)

lØz s{1

ha*s been mentioned above that the nature of the substituents attached'

to the double bord- jn 1 r2-disubstituted. cycloprnpenes have litLle effect

on the absorption value of the skeleta-l vibrations in the infrared'

region. In the cycloprrcpenes 161 , 162, anA 163 shov'm below, the

chronophoric grnups are d.erivatives of methyl æotonate, gi9-F-thloro-

styrene and. cis-stilbene respectiv'ely. In the parent compourcls the

d.ouble bond- absor¡ at 1713r\'9 1620150 arß' 15gf1 "*-l respectively,

yet when these compounds are i$corporated. in the cyclopropene system

they alr exhibit skeletal absorption at 18r+o cm-1.5 From this, there-

fore 2 it could be likeIy that 1 -rnethoxy-l J-dimelhyl-2-phenylcyclopnc-

pene (155) vrould. also a¡sorb at t84O .i1 anrL this 2 in fact, is found
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ao 2c:H2cÍ\ n3" CÏÏ

zt'3 Ph

(162)

H-,C) üTH 3 3

H,ct
cL Ph

(161) qtes)

tooccuroTheinfrared.spectrunoftheprod.uctextrihitstwoabsorp-

tj-ons betm¡een loOO and. 1025 cm-1 and. these absorytions were attrj.huted'

to a ring d.eformatlor, *od"o52 Derfer, Pickettr and Boord5J htvu

estabLished. that absorytion betu¡een 10oo and tòzo .t-1 is typ1cal of

the cyclopropane structure. rt has also been ro*r471 that if b¡¡o

methyl gfoups are substj-tuted" around the ring the infrared spec'bn'rn

exhibits absorption at 11oo crn-l n A barrd. at this wavenrmber wa's

present in the spectn:rn. It was considered likely that the absorption

at 11OO cm-l may also contain a¡ absclrptÍon attributabl'e to the C-o

stretching vibrations of the ether $roupo The presence of the phenyl

group vras substantiated. by absorptj-ons at 1600 , 69o¡ arld 75o cm-1 in

the j¡rfrared spectn:rn¡ the two latter values bei-ng indicative of a

monosubstituted- benzene compound"

Add.itional sr4rport for the proposed. structure 1lþ 'rvas provi-ded'
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by the tr¡rrroïo spectn¡n of the prìld.uct. Absorptions at ò1 ,37 (sing!'et,

6H), 1.98 (singlet, 3;11)' ar¡d- ö7.c-;7.3 (multiplet, 5H) ín the nrlncrr

spectn'rn'rvere attributed' to the g-<Limethy1¡ methoxyl¡ and' phenyl

grcups respectively. the vah:es obtained' for the gg-d'imethyl arrd'

pher¡yt grcups are in cl-ose agreement with those of ò1 'lB (sínglet, 6H)

arrd ð7.1+-/'J (multiplet, 5H) obtained- fot 3rJ-d-i:nethyl-1-phenylcyclo-

prÞI'ne (27).20

H

Ph

(27)

Tire ultraviolet spectrr..un (see Figu"" l) of the prod'uct exhibited'

a maxirnr¡n at 277 (e ZrlOO) rIoIIre The lov¡ valræ obtained' for the extj-nc-

tíon coeffÍcient rva-s unexpected' as crosJ has fo'nd' that the electronic

spectra of cycloprþpenes are not significaltly d'ifferent from those of

more conventional sYstems.

The mass spectrum exhibited- a parent ion peak at m/e 1 /4, which

is the expected. molecul-ar weigbt for this compor.md-, with peaks at m/e

15g ard. 1!J¡ d.ue to losses of one and. trvo methyl rail-ical-s respectively

(see Figr:re I*). the presence of a trùrenyl graup in the procluct wa's
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3.5

f¡)

orl

3"o

?5o loo
À (n'm')

Figure J. - Illtraviolet absorp'bion spectrum of 1-methoxy-3'3'

d-imethyl-2-phe rryl'cyclopropen " (155)'
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Figu:æ þ. - Ma.ss spect:¡-rn of 1-nethor,y-JrJ-d.i:nethyl-2-çi:erytcycloprapene çlft).

(*) This l_oss is suppr-bed. by the appropri-ate nreta-stable peak.
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sr,:bstantiated. by peaj<s at n/e 77, 65 , 51 , "rf, 43¡ these peaks being

cha¡acteristic of a phenyl. gr-oup.

Thepoo::yielcisj¡rthefj.na]steparepresumedtobed.ueto

absorption of rad.iation try the prod.uct with srilosequent deconrposition'

ït ís interesting to note thab the extinction coeff:i-cj'ent of the c¡rclo-

prcpenyl ether 155 at 3OO nm is 1t196 which is comparaT:l-e rvith that of

1 t72O for the starting materialn

when l¡-b enzyl-o xl-5 ¡3, -d imethyl-5 -r,trenyr -J1-pyr azote ( 1 5 4) was

irr¿uliated. ruTler simil.ar cond.itions to those used for the methyl arta-

logue 15Z r'l-benzylo:ry -3 13 r-Ãtt¡ethy1-2-phe4ylcyclopropene (t56) was

prrcduced. i,n lov¡ yield- ç5-tO%). The prod'uct, an oil¡ rrâs identified

on the basis of pkgrsica1 datao An absorption at 1E4O c'rn-1 i¡r the

N-N
5

Ìru
n3'

Ph

ocHiPh

(15,+)

Pl-cll20

(tst)

infrared spectruni wa-s attributed. to the slceletal- vibrati'on, r'vhjJ'e

signals at ð1 .t3 (singlet, 6H) ,5'18 (si'glet' Ù1) ' ard' 67'2-7'3

(mu1-tip1.et, 1OH) in the rlolr'o1'o spectrm v¡ere attri'buted' to the P-e4-
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d.inethyJ-, ben4rf ic methylene, and" phenyl groups respectively' The

mâss spectrum shov,¡ed- a parent ion peak at n/e fiO' whic¡ is the expectecl

molecular weigþt for, the compound. The cornpound a]¡sorbecl' at tr** (l'en-

tane) 277 G 2rooo) no¡¡1o in the ultraviolet region'

gnce again the yie¡l of the cyclopropenyl ether r¡¡as Iow (n-lfl")

and. it was thougþt that the reason for this rva,s the sa]lE a's outlined'

forthemethylarralogr:e¡ioe'absorptionbytheprod.uctoftheincid.ent

light with subsequent d'ecom1rcsitj"on"

Atthisstagethesyntheticworkd'escribed.i:rthisthesisv¡as

conclud-ed and. rro attempts to cleave the benzyl grortp of the cyclo-

propenyl ether 156 were mad'e'

511..üamorrhasno.wused.theexperiencegained-bythisworkto

s¡mthesise 1-benzyloxy-2-ter.t-b utyl-3rJ-d.ì:nethylcyclopropene (1 6t*) by

the general method. outlined. belov¡u The infrared' aÏJsorptj'on value of

the ring skel-eton vibration was 1860 cm-1 v¡hich is in agreement vrith

C1ossr *o"k.5 Àlthougþ thís cornpounð rvas produced in better yield'

(ZÚ¡ù tha¡r the cyclopropenyl ethers 155 artð' 156 the pnoduct was

contar¡rinated. lvith a¡r wl<¡tolvn corirpound'
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General.

Melting poilts .lvere deterrained. using a Koffler hot stage, anð

a.re uncofrecterf.

Microa¡alyses were caffied. out by the Australian l,{icroanalytica-1

Sen¡ice , Mel-bourne.

organic; extracts were d.ried. over arùrycl-rous magnesiun srrlphate,

Spectro scopic Ïleasurements'

Infrarecl spectra were deterrnined in Nujol mulls (r.rrtess stated'

otherwise) with Perkin-nlrner 217 úñ, 337 Grating Spectrophoto:neters

and. a unicam sP2oo s;pectrophotometer. Mass spectra were recorrled u^sing

a Hitachi Perkin-El¡ner RlÍlJ-6D sper:trometer, fitted" with a ¿orùIe

focussing cleviceo Nuclear magnetic resonance spectra iffere recorJed'

with Varian ÐP6O and. T60 spectroueters at 6O nc/s arrl chendcal shifts

were measured relative to tetramethylsilqne a's the internal- standanà'
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Ttrork d-esc::i-bed in Chaoter II

(p"tt 
")

gÆ"1.gg"lgpþgT-'n%.

, Benzalacetophenone¡ rnopo 56-57o ç1.it"55 56-57\r wâs prepared

by ttre base-catalysed. cordensatiolr of acetophenone with benzal-d'ehyite"
5'

ato

Benzú-acetoph.enone oxid-e¡ rrrrpe B8-89o (rit.56 9oo), was prepared'

by the action of alka-lj¡re hyrk'ogerr peroxiiJ.e on benzalacetophenone"
56

!-Hyd.roxy-J,!-diphenyl'?-'pyraT/.line, mop' 2o8-209o (lit' Ð zogo),

was prepar.ed. by the action of hy<i-razíne hydrate on benzalacetophencne

oxide (lz¡.25

þ.Àce toxy-1 - acetyl-J r! -Ciph enyt'-2-pyrazoline ¡ n o p r 1 77 -1 7 Bo

(fit.ll 177-l73o), uras prepare¿ by the action of an acetic ar:hyctrid'e-

pyrid.ine mjxtu:r: on J¡-hyd ro W-3 r5'diphe4yl-2-pyrazolì-ne (lÐ '31

1 -Ace 3.5-d.illhenvl-- 2-o\rrazo li.ne (¡*5).

1 -1\ce ty}-l¡-hyd roxy-J r! -d'iphenyl -z'py t azoline' m' p' 1 ZB-1 Zgo

1tit.l1 1z¡-129o) , was prepared. by the method of Sj'nctut'31 i¡r which

\- aneloxy-1 -ace ty1 -3 $ -diphenyl-2-pyrazol ine ( fç6) was he ated' unde r

reflr¡c in 1a/, potassiurn Ì¡yd.r"oxide in methauol sol-utj-on for 90 min'

I

1-1
l-ne
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1-Ace tr,'l--1 .5-d. rahvd.r'orvranvf oxv- 2-pvrazoline ( t,-9) .

1 -Acetyl-/¡-hyclr'oxy*J ¡5-cLiphe rryl--z-Wîazo1.íne (tþ ; o2O gt O.5

nrnole) r,ras added- to f'reshLy d-istil1.ed. 2rJ-clihyd-rropJrân (¡ *f) and- the

rruixture v¡as acid.ifiecJ. by the aCd"ition of a crystal of ¿-toluenesulphonic

acid. After the reaction mixture had. been stined. for t hr, it r,vas

¡errtral-ised- by the add.ition of açtueous sodiunr hycì.roxic1e. The organic

material was extracted. in'bo ether, vdrích was washed several tj¡res

vatli'wafer, clried., and. evaporated. The resj-d.uer an oil , v;as triturated-

rrith hexane and the resul-tÍng solid vras recrystallised. fr"om a hexane-

ether mixture to give 1 9:!X-

2-r>vra.zo]-iste ("lB et 69ft) as colour-less prisms, nop. 138-lt5o (Ior.rr'1:

C, 72.1¡-; H, 6.5; l{, l.Bn CZFZT,\ZO, reQui-res C, 72.5i TI, 6"6; N, 7"7)Ð"

v^,.,* 16'b cm-1 (n-CO-CiIa) r rrnrrr.ro (CCfU): ö1 ,6 (multiplet, 6 methylene,max)o
H), ö2.1, (singlet, 3H, aÐij-l ' 63.8 (r,ultiplet, ?Jl' a[z+)r ò4-o9

(overlapping d.oubletsr Ja 1oO I1z2 2Hr O-CH.-O'¡ and 
"h-Cë-) 

t õ5.?- (d-or-rblet,

JC 1 .O Hz, lH, Ph4g,-) r ò5 nü. (doublet , Jc 1 uQ rlz, 1I{r -cH-O-), õ5.6

(d.oublet , JC 1oO Hz, 1H, -Cg-O), a:rd. òJ.5 (n'rultip1et, 10 arouiatic pro-

tons) . Inl:egration of the signals at ö5 o/-¡. arid. ò5 "6 in¿icatecL a mixLur:e

of d-iastereoisomers i:r the ratio of 2t1 "

1-Lcc -me thoxv-3 "5-di¡h¡^nv'l -2-r,vrÀ¡/n1i-ne I ¡, B) .

Sodiun hyd-rid-e (.O2 g,0.9 nnnole) ** adclecl to a solution of

1-acetyl-l¡-hydroxy -J rJ-díphenyl-2-pyrazolíne (lþ ;,2O g, O.! rnmole)

ín arùyd.ncus dimethoxyethane (tO rrr1) a¡rcl the solution was thcn stirreå

at roo¡n tcmpesature for 2 mj-no lr'lethyl iocl-irl-e (¡ *Lr O.OB nnnoi-e) was
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then ad.d.ed. and. the stir::ing was contj¡tued at room temperature for ¿+ hr"

After ethanol (¡ *f) had been carefully ad.ded, the resulting solutio*

was poured- i¡rto water a¡d- the organic material was extracteå into ethero

The ethereàf fayer was washed' with water, dried' and evaporated'

Recrystallisation of the resi'd'ue frpm hexane gave 1-acgt'y-L:LJnetþ-gry-

f ,5-dj-pheqyt-2-!Í@þg (.t8 g, AÍ") as colourless prisûls¡ lTtopo g2-g3o
¿.2 * 

t ,-à

(Fowrd: C, 73.8; H , 6"2; Nr 9"2. cf df dzoz requires C' 73'5i H' 5'2;

N, g"5%) I V¡nrx 1665 cn 1 
Itn-coor¡) r n.m.r. iccrU) z ó2"3 (singlet¡

H.
fi, cä¡J-), 63.4 (singret, fr, -oa$l) , ?)t+'75 (cloubret t Jr 2'oHz2'lH'

ph-CU-) I ö5.3 (aor:Utet, J" 2.O Hze 1lI' -CH4-) a$d ò7.2 (multipletr 10

anrcmatic protons) '

sis of -ace

1-Acetyl-ln-rn ethox.y-Jr!-d'iphenyl -2-pyîa'zoline (48; "06 g' 2 mmole)

was dissolved. j¡r a sol.ution of lntassiun hydroxide in methanol (l€'/"' rc

llù) a¡d. the solution was heated. under reflux for l. hr. The cooled'

solution was pouretl" into water alld. the organic material was extracted'

into ether. After the ethereal l.ayer had. been washed' thoroughl.y with

water, it was d.ried- and evaporated. lhe resid.ue was recrystallised'

fr.om etharrol tc give ]f-dipher¡ylpyrazpre ("o1 g' 7vù as col-ourless

pri"sms, mepo ard. mixecl m.p. 2OO-201o (lít.57 ,*-r.1o). The infrared-

spectrun was identicaJ- with that of an authentic sample '

À similar result was obtained' using 1-acetyl-)'J-dípher\y1-l+-

te trahydropyrargrlo xy-Z-pyt azol,i:ne ( +g) "

-a
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1 -Acet -d. azol.e a

1-Acetyr-J¡5-d.iphe rqrrpytazole¡ m.p. 86-870 (rit'58 g7o) ¡ wâs

pr.epared. by the action of ¿:.l1 acetic arùryd,ride-pyrid.ine mixture on

Jr!-d-iphe r'rylpyrazol" (5 2).58

Benzalninacolone

Benzalpinacol-one¡ rrtrp. l+o-r+1o lrit .59 
'r''o), 

** prepared' by the

b ase-cat alyseô condensation betwe en pinacolone and' benzafd'ekgrcte'
59

trrn*

A solution of sodiun hydroxide in metha¡o1 (V", lO ^t) artd 3V"

hydrogen peroxide (lO n'f) was ad.d.ed. to benzafpinacolone (ta Et .096

mole) in methancf (ZOO mf) in small portions over I hr. The tempera-

ture was not af-l-o'wed. to exceed J¿Oo, and" the stirring vras continued for

2 ,,r. The sol"ution was then poured. j¡rbo rvater a¡d- the precipitate

(16.j e, BllO was removed by filtration, dissolved. in ethanol (tOO mf),

arrd. kept at Oo. tran-q'Æerrzalpinacolone oxicle (B g' 4fiá) was obtainecl

as colourress neecJfês¡ nopo 8o-B1o 1ti.t.60 B1o). concentratio' of the

mother liquor gave a further quantity (Z g) of the t{arE-isorû¿¡'

3-tertS

Hydrazirre hyd-rate (r *rr 20 nunole) was ad.cled. to a solution of

tr?IÉ-benzalpinacolc,ne oxicl e (2 g, 9'B mmole) in ethanof (zO mf) a$d'

the solution was heatecl r:nd.er reflux for l¡- hr. The solvent a¡d' excess

þrd.razinehyd,rate.lverethenremoved;þv.acuqtoyield'asolj.d.v¡hiclrwas
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r€cryste1lised- from hexane-ethern J-te¡'b

pvrazoline (2.O g, 95f/") was obtained- as colourless rieedl-es' m'p' 116-

lno (lor:na: C,71.6; H r 8.3; N¡ 12.8. Cl{t f{rO retuires C ' 
-11'5;

H, g.Ji N, 1 Z.giÐ. V*u.* JZSI arÊ,3125 cn-1 (-Ou ana N-lI res¡nctively),

rrorne r. (CCfrr/CnCfr): ð1 .2 (singlet, 9Fi, tert-but.yl gruup) ¡ ò1p.1¡

(aol,lt.et t J" t+.5 tlze l1r Ph4Il- ), A¿r"65 (d"oub]-et t J, I+"5 Hz, 1H,

-CE-OÐ aifi. ö-l.Z(n,uitiptet, 5 a.romatic protops) o The hyclrrcxylic a¡rd'

amino pnrtons coul-d- not be detected'

l+*Ac e t c, x,y -1 - ac e !Yþl-Æ1
tert-tr

ace 1-ace

ane o

Acet¡,1 chlorid.e (t n,r) was add.ed. to a solutíon of 5;t:et!*btttyl-

þhyd.roxy-t-phenyl-2-pyrazoli'ne (5\'t 1 g, I+''6 mmole) in pyri'dine (tO

nù) and- the r^eaction mixtur:e kept at room tenrperatu¡e 1.r J0 mín'

After the reaction mixtur"e harl been ôiluted' rrith vrater' the organ:Lc

material was extracted. i-nto ether ancL the ether extract was washed'

ìfù.ith 1cfi aq,-reous hyd.roqkr.lorj-c acid- a¡rd. d.ried.. Evaporation of the

sol-vent gave a solid- which lYas reclystallised frrcrn hexane to give ¿-

tert-bu[r1-f-*,!rgry:k?*By-:ersÞç' (t 'z s' e6"iù as

colour.less pri.srns¡ rrrrpo 1C1-1C4o (lou'az C, 67.6; TI2 J,l6 N¡ !'3'

ctfzÐro,, require s c, 67.5i \r,7.3i N, 9úl;)o Vrax 174-0 aÍcl 1680 crn-1

(-ocOcn, ard. N{O4H, resPecti'vely) ¡ rlolnrrc (ccf,/cocfr) : ó1"2

(singlet, %rtert-butyl grcup) t b2.1 (singfet, fr, N4O-Cgi) 2 ö2'3

(singl.et, 1l1, o-¿g-cl{3) ' 65.2 (d'oublet t J" 2oo-rl'zt 1H' Ph4E-o)' ö5'5

(¿oub1et , JC 2oO tlz, 1tI, -{g-O-) arÌd. ò7.J (multiplet¡ 5 aromatic protons) "
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::t-but f.ne 6

l*-Ac e tor;y -1 * ac e tyl-l *þ.{Þ-b utyl-$ -phe nyl-2-pyr azol-i.,rrc (n> ;

.l+O g, 1 .J rurole) nvu.s d.issolved. irr a solubion of potassiunt hydroxid'e

i.n netha'ú" (lCí,, 10 r[) and- the reactj-on rnjxture v¿as heated under

refltrx for !O min. The cooled. solution 1vas po1¡recl j'nto wate:: and' the

organic material- rvas extractecl. into ether. Àf'ter the ether extract

had been washed. thorou.ghly with water, i.t was d"ried" a.nd evalnrated'

Recr:ystallisation of the resid.ue fn¡rn hexa¡re gavc faacg"t¡¡þ!--l;ert-

(.ú e, 6?/") as a colourless

solidn mop. 133'13lta (Found: c, 69.); Ïr¡ 7'9; N, 11 o1' t15nrdro,

requj.ï'es c,69.2i rrr 7.1iN, 10'8[7í)o V*o Jlr-oo anri 16¿Fo cm-1 (<ln ana

NæO{:I{J res.oectivel.y)n rrorooro (Cci.,/cnc;'r): ò1.2 (singlet, TÃ, -19,1!-

buty1. group) t ö2"25 (singlet, 3H, -N-c044¡), òÀ-'5 (aotmtet ' J, 1oo Írzs

1I{r Ph4TI- ), õ5"1 (d'otrbletr J, 2.Q Hz, 1H, -Cil-O-) ' arrJ t:J'3

(mrntipl-et¡ ! arumatic protons). the k¡rd.roxyli-c proton coul-d n¡rt be

d.etected.

Sodir¡n hyclride (O,Z g, O'! nunole) ** add-ed to a solutiolr of

1 -ace tyl-3-þ$-buty1-[-hyclroqrÐ -phenyf -'2-py r azol,Lne (> 6 ; "2O b O'5

nrnole) in arùr,ycl"ncus d-imethoxyethane (f O mf) a-rrd" the sol¡tior: v¡as then

stirred at room temperatu'e for 2 min. lr'lethyl ÍocLj'de (5 t¿ I oOB mole)

was then arld.ed. and. the stirri-ng uas continued at roorn temperatu-r¡e for

4 hr. Af1;er eth¿moL (i *f) ha.d. been carefully arlcled'¡ the resr'[ting
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solution \ryas poured- i¡rto waJer ar¡d the organ:Lc materj'aI was extracted

into ether. The ethereal layer lvas lvashed- with v'rat'er' d'rietl ' 
arid'

evaporated..Theresiclueranoil',wascrystallised'frornhexanetogive

1 *acetvf-J
;.;,,e# -tert-b 1- .t.rre (.1o s, 9'17'ò as

colourless neeilJ-es¡ mrpe 9i.5-91+"5u 1tr'o1r.rd': C, JO'2; lI, B"Zi N' 10'!'o

clelr.lzo, requires G¡ /0.1; H¡ 8"1 í N' 1o'{")o Vmar.. 1665 rxi1

(N-CO-Cnr) ¡ rnrn.r. (CCfU): ò1 .2 (si.ng] et, 9H, lggt-bttyl group),

õ2.J (sin*fet, 1r¡-co-c'Hr)r òJ"4 (singlet ' 
-fr' aag¡) t öI+"3 (cloucret'

Jc 1"4 Hzt 1fr, Ph4H- ), t5.25 (d'oublet' Ja 1'2Hz' 1li' -Cg-ol', td

ô7"1 (multiplet¡ ! aruntatic protons)'

J - t e r t åqt$;"j-* he nÊ-ByJLæþ-(å"Ð.'

(r) 1-Acetyt-3{¿¿it-butyl-la-rnethoxy-f-phenyl--2-pyrazol,:-,ne 
(57; '2O g'

.7J mmole) was dissolved in a solr-ttion of potassir.mr hyclroxiôe in

rnethanol (1gl\r 20 íü-) and heated. wrd.er reflrrx for [' hr' The cooled-

so].utionwâ.spouredintowaterand.theorganicmatcriafwa¡;extracted.

into ether. After the ethe:: extract had been washeð thoror'rgþly with

lvater,itwasd.ried.andevaporatedoTheresictue,ânoil'wascrys-

talrised. frorn petrolerm ether (b.p. lo-Lol to give l-tert-Þ!y*,

phen¡4pyr aza'|e ("la e, 66%) as colourless plates¡ lrìrpo 120"5-121 '5o

(Found.: cr 77.7i H.¡ 8.1 . C1 fle1zrequi.res 
cr 7-l'9; H, B'1%)! IrrlIlofo

(CDC]J): ò1"2 (singlet, %, tel-þ.-butyl et"otp) ¡ ö6'[ (sing]'et' 1H'

praton at the la-position) , ð7.3 (rnultiplet ¡ | aromatic protons) r ad
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õ10.45 (lroad singlet, 1H, NÐ.

(U) Socì.irun ( "01 êt ¡otr mmole) was ad.d.eci" to a solution of 3-þt-ú-

butyl-l¡-hydroxy-!-phenyl-2-pytazolLne (JL'r; o5O g' 1'B nrnole) in

arrhyd.rous methalol (ZO mf) a¡rd. the solution was heated und'er reflux

for J hr. the cooleô solution was poured" ínto water and' the organic

material was extracted. into ether. After the ethereal layer harÌ been

washed- with water, it was d.r'ied- arrd. evaporatedo The resid'u'e, an oil,

was crystallised. frrcm petroler¡n ether (n"p. lo-4oo) to give J-.tg,Ig-

butyl-5-pherSrlpyrazole (.41 g, !fl") as colourless plates¡ Inrpo âl.d.

mjxecl ¡¡.p. 12¡.5-1zi.5oo The inf'rared. a$d nom.ro spectra were identi-

cal with those of the product isolated. fnom the hyd"rolysis of compourrd

57.

I -lgg}¿Ia}-t e rt-b utyl:ã:Èe-@'

Acetic anJrydrid.e (+ nrf) was aC.decl to a solution of 3-fer*f:

butyl-!-phenylpytazofe (58; I+8, 12 nrnol-e) in pyrid"ine (to mf) arrd

the reaction mixtr:re wa-s kept at room temperature fot: 2ù, lnt' After

the reaction rnjxture ha.d been dj-l-utecL wíth water, the organic materiaJ'

was extracted. into ether. The ether extract was then washed' thoroug'hl'y

with water and- d-ried. Evaporation of the solvent gave an oil which

crystallised frorn petrolerrn ether (b'p' lO-l*Oo) to afJlord 1 -acetvf-3-

tert-but.v1-å---pbggyh¿I@ ß'6 e' 7g/') as colourless prisms; Inopo

Bt-B6o (rowra: C, 7t+..Li H, 7.1+i N r 11 o¿+" ctSHt dzo requires C , 7l+'"7;
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H,7"Di N, i1.611"). Vm*( 1740 (N4O-[,TIì¡ rlorlìerc (CCfO/CnCfr): õ1 .2

(singl.et, glrjlgg[-butyl group) , ò2.7 (sirrglet, 3TI, N404H]) t ó6'13

(singlet, 1H, proton at the !.-position)' arÉ. ò7"J (multipletr 5 arolnâ-

tic protons) "

Dv-nnone.kæ

Dypnone¡ bepr 160-1 6ro/2 rm (rit .6' 'r5o',55"/1 nrn), was pre-

pared. by the method- of I'Ia¡me and- Ad'kins"
61

truns@)'
Ðypnonewasepoxj-d.ised.bytreatmentwithalka]-inehyd.ncgen

penrxid.e arrl the two isomersr gE- m.p. 1!B-'þ9o (Iir+'" 
"''6o)'

-g¡g3r m.p" 91-9zo (rit .6'' 91o) were separated by fractional crystal-l'isa-

62
ti-on"

6 a

l+-Hy¿ro,*-yj -rne th¡rl-J rþ -d.iphe nyI -z-Py reizol ine, m'p' 20J- 2OBo

ç;¿it.31 2O7-2OB\¡ yrâs prrepared by tle action of ;¡ydtazine hydrate on

traqg-dypnone oxide (61). t1

L'-Ace v-1 -acet --5-methvl-J .5-dinhenyl- 2-nvrazoline (61).

Acetyl chlori-de (r rr) was ad-d.ed. to a sol-ution of ¿+-hydroxy-5-

metkryl-3 r!-d-iphenyl -2-pytaz'oIine (62; .12 gt .O.tþ nrnole) in pyrid'ine

(¡ nf) an¿ the reaction mixture kept a.tr roorn tcntperature for J0 nrin"
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After the rea.ction mixture had been d.iluted. w-ith water, the organic

material was extractecL into ether a¡rd, the ether extract was washed.

with 1@ aqueous þd.rr:chloric acid. a¡d- d.ried.. Evaporation of the

solvent gave a sol.id- v¡hich vras recrysta-1l.ised. frrrm ethanol to give

L-acetoxv-1 -acetvl-5 -methvl- 3 .5 -dirrhenvl-Z-ovtazoline (,15 e, Bú") as

colourless need.les¡ lrlopo 196^197o (Foured-: C, 71"1; Hr 5.9; N, B.3o

czdzdeo, reeuirres c, J1 .14;.H2 6.0; N, \J%)o Vmux 1'l3O artð- 1660 crn-1

(-OCOCH, and -I{-CO-C}I, resnectively) ¡ nornrre (CDCIJ) : ö1 .9 (sing}et,

At, N-C-CH 
3) a ö2.15 (singlet , fr, N-CO-CIIJ) ' ö2.50 (singtet , fr,040*CH.) '

ö6,J (singlet, 1H, -CH-O), ff¿ ö7.J (mr:ltiplet¡ 10 anomatic protons)o

'l -Acetvl -hvcl¡oxv-6-methvl-3 -5 -d.inhenvl-2-ovra.zo-l.ine ( 6t) .

l+-Ace toxy-1 - a"ce tyl-! -methyl-J r! -clipherry L-Z-py'r azol ine (6 I ; nOB g¡

0"22 nunole) was d-issolvecl jn a solution of potassj-tni hyd.roxid.e in

methanol (lg/,,10 ml) and. the reaction mjxture was heated r¡nder refl-rrx

for 90 min. The cooled. solutj-on was poured into water and the organic

materia-L w¿rs extracted. into ether. After the ether extract had been

washed thoncughly with water, it was cl-ried- and eva.pora-ted. Recrys-

tal-lisation of the sotj.d- from carbon tetraciùorj"d.e gave l:*99Ë,*

hy-d.to:x.v-5-ryetlryL-Jr5-<1:Lpheny1.:2-.p.ytqzqliqe (.q e, T%) as a colourless

solicI, rnrpo 161-16z0 (rror:ri,a: C, 73'1; H, 6.2i Nr 9.4. ctu$f flzOz

r"equires C, 73"t+; H, 6.2; N, 9"r%). Vro* 3Z5O arß' 1665 "^-1 
(-OH an¿

åI4o-cHJ respectiveLy), rlclnof,o (cocfr): ö1.! (singlet, JH, a*gJ),
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62.2 (singlet r SfI,lf-CO4Hl)¡ öl¡.n$ (singl.ei;, 1H, 4.$-0), anð' 67"J

(rnu-ttiplet, 10 aï.omatic protoris). the hyd-ru4ylic protÕn cor:J-d' not be

d"e te ctecl o

-me v1-5.5-åiolienvl-2
. f /-\:ner (b5J o

1 -Ace tvl*,1,.-me

Socliirn rryd::icle/ (o.ozo g, ,9 ¡nnoLe) was arlclecL to a solutiorr

of 1-a-cetyt-lF-hyd.roxy-þ-mettryl-J¡5-<liphenlt-2-pytazol,jlne (64; n16 g,

"55 ¡ru'ofe) in antryclrous ether (ZO mf) a¡rd. the solt1tr-¡on was heatecl

rnrder r,eflux for 10 ¡nj.n" lviethyl ioö.id.e (¡ *f¡ .OB rnmole) rvas.bhen

adcled- and" the reaction mixttme rvas hea.ted under reflux for J hr"

After ethanol (f "f"¡ had been ca¡efu1.J.y arlded, the resulting solution

was por.rred- into 'lvater and- the or:ganic naterial 'lvas extracted' into

ether. the ethereal l-ayer was v¿ashed- with v¡ater, d.rj.ed-, anL wapor:atcd"

The resj-¿ue, an oi-[, was crystallised- froln trrtro1.er:rn ether (t''p'40-60())-

methy¡:ne chlor:ide to give ;þ.a,getvl-lr rqe!¡oiiyag- ne h :LtÞ--åldfqt-ykk

Bffæl+gg (0.156 g,, %%) as colourless neeclles¡ mnp' 1c1-1o2o (lounô:

Ce fI¡,2; Iì, 6./+; Nr 9.0. ClfzO{ ,o, re<\vi'res C , 74'oi H' 6'5i N' 9 '111) "

u*o 16e5 "rí1 (n<;o-cttr)¡ r.m"ï'n (cDclJ): ö2'05 (si'nglet ' 3H' t*lil)'

ð2.[ (sringJet, 3fr, N4O-CIJ) , 63.\5 (singì-et, fi, aaþ¡) t 6t+"7 (sing-

let, 1Hr 4E{), an<L ò7.J (nruItiplet, 10 aromatic protons)'

e I az,ol.e

1 -Àc e tyl-[.-rirc tir oxy-i -me thyl -J rJ 4 íphe nyl-2-py r azol'íne (6J i .1 0 p¡t

I the sod.j-um hyd.ricie mlner¿r-l oi1- dispersion was repea tecl1-y v¡a.shed

with hexane and. heatecl urder reff-r:x in hexane (zo nn') for' 2 hr"
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.JJ nrnole) wa= dissolved in a solution of potassium hyd-roxid.o in

methanol (+e/", 20 m1), and- the qrstem was placed wrder art at¡nosphere

of nitrogen" The solution was then heated. und.er refltrx fot 2 d-ays'

The cooled. solutj-on v¡as pured. into water and the organi-c materiaJ-

was extracted. into ether. After the ether extract had" beenlvashed'

thorough-ly with waterr it wa.s dried arrd- evatrnrated-. The residr're, an

oil¡ was purified. by sulc1imation (ZOOo¡ .1 mm) to give 5-methyl-5J+-

d.iphenylpyrazù-e (.Ø g, 6573) as colourless prisms¡ tTropr f'ilF-175o

7:rit.32 1-l5o)¡ nornoro (cDCrJ) ¿ õ2.1 (singlet, 3H, {3¡) anð' 7'3

(rmrltip1et, 10 a¡omaiic protons)o The amj¡ro proton coul¿ not be

d.etected. îhe mass spectnrn shov¡ed an m/e 23lvt teQu],res 211+"
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Vtrork de inC er

(part b).

1 -.Ethoxvprop-1 -l/4e (ZJ.

1-.Ethoayprop-1-f,ner b.p" 86-880 (fit.6L 88-90 .5o) , was prepared

6l
by the method. of Farnr¡n, Heybrey¡ md lVebster'

D inhenvld" i azome th ane .

Diphe4ytd.iazomethane was obtained from the oxid-ation of benøo-

phenone kr,yd.razone using, ye11ow mercuric oxid'e'65

2-Diazopropane.

Z-Díazopropane was prepared by the oxíd'ation of acetone hyclra-

zone with yerlow mercuric oxitJ.e j¡ the presence of b*""o66

ethoxyst.yrene (81) 
"

F-lvrethoxystyrene¡ bopo 21o-z1zo (rit .67 ,ro-zl3o)¡ wâ-s prepar:ed'

by heating a mixtr:re of pher¡ylacetylene and. lntassium hydrcxid'e i'n

methanol o
6l

temoted. 1 "3uJi
polar aC'd.iticn between diphenYlcl iirzomethane andAt

1

(Ð A solution of d.i.phenyl.diazomethane (1'2 g' 6'2 mmole) ln
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petrcleun ether (b.p. à-o-6O0' 10 ml) was added to a solution of 1-

ethoxyprop-1-We (75, .5 * 5.9 mmole) in petrol'ewn ether (b"p" 40*

600, 10 *1). The reaction mjxture was pnrtected from light, and

stirred. at rrcom temperature for 4 d.ays" An absorption at Z3OO cnll

jn the infre¿ed. spectrrxr of the r^eaction mixture ind'icated the presence

of 1-ethox¡ryr.op-1-ffiêr After the reaction nixtrre harl been c'clol"ed¡ the

precipitate vyas removed- by filtration. RecrystaÌlisation of the pre-

cipitate gave a 1¡ 1 molecular complex of benzophenone azine and -uÉ-

tetraphenylethane (.52 e, 4Vù as yeJlow need1es¡ rlopr 176-1/7o (tit"37

177-177.5o) o Ëvaporation of the filtrate gave a solj'd' which wa-s re-

crysta-tlised. from etha'ol to afford. benzophenone azine ('l*7 g, Lq") as

a yellow crystalline sol1d, il.p. 1 62-1610 (tit.37 163-1$"5o)' No

other products cou.Ld. be d.etected. using thin-layer chncmatography.

(t) A mixture of diphenyldiaaomethane (1 'Z' 
g' 6n2 mmole) *'d 1-

etho>¡rpr.op-1-l'nt (7h; o5 gr 5,9 r'nnole) in benzene (20 nI) was stirred

jn the dark, at room temperatgre for l¡. ¿ays. An absorpti'on at ZSOO s{1

j¡r the ir¡frared. spectrrun of the reaction mjxture j¡rd'ica'ted- the presence

of 1-ethoxyprop-1-y,æ. Eìvaporation of the solvent and- 1-ethor"¡rprop-1-

Jrne gave a yellow solid which v\Ias reclystallised from ethanol to give

benzophenone azine (.83 g, 71%) a's a yellorv crystalline solid¡ m'p'

162-1610 (tit.3-l leTl63.5o)o No other product coul'd' be d'etected'

usi.ng thin-layer chromatography'
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A sjmllar resul-t was obtained. on heating the above mixture

und.er reflux for J,¡ hr or by hea.ti¡g the r"eaction mixtr¡re in a carius

tr:be at BOo for 12 lYo

At d-1. olar cvclo ad-d.itiorr be tnteen 2 rrro'parie and. 1-

e thoxyp rrcp:1-44e-lZh) .
- 

-,4L 

+

A mixture of 1-ethox¡¡prop-1 -yrne (7t+; 1 g, 12 mmote) artò' 2-

diazopropa'e (t gt 14 mmole) i' ether (ZO mf) ' irlitial];y at Oo¡ was

stirr:ed- at room temperatune for 2t¡ inr. Ihe solvent rvas then ca'refully

temoved. to yield an oil, which was id.entj.fied as a mjxtr¡re of 1-

ethoxyprop-1-yne arvL acetone azine by comparison of the infrared

spectrun of the oit with those of the authentic compourd"s. carbon

tetrachloride (ZO mI) was then added, and the sol.vent remove,l & yggtsg'

Àfter this pr.ocess harL been repeated several tjmes, a- small- a¡nount of

residue remained" îhis resitLue was identified' a's acetotle az'ine by

comparison of the infrared. spectn:nt n¡ith that of authentic material"

At T ition c d tha¡e

B1 a

1

A mixture of d-iphenyldiazomethane (Z g' 10 mmole) and P-

methoxystyrene (81; 1oh g, 10 nmole) i¡r benzene ltl ^f) was stirred

inthed-ark,atroomtenrperatureforJ¡d'ays.Afterthesolventharl

been evaporated, the resid.ue, arr oil ¡ WâS dissol.¿ed. in etha¡ol and.
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set asiùe at Ooo Benzophenone azl;¡e (1.1 gr 56%) was obtai¡red" as

yellovr crystats¡ r¡opr 152-163o (1it"t7 161-163"5o). the residr¡e

was id.entified. as a mixture of p-nnethoxystyrene ancl benzophenone æzine

on the basis of spectral d"ata aræL thjJr-layer chrcmatograplr,T. No otirer

proclucts cor:ld. be d-etected using thin-layer chromatograp|¡ro

A simiLar result was obtaj¡ed. on heating the ¿rbove niixture

ur¡d.er refh¡x for J¡ hr or by heating the reaction mixture in a Carius

tnt¡e at 8Oo for 12 lnr.

Àtte¡noted. 1.3-dioolar arlrliL-i-on betvreen 2Âi^roororrane a¡d. P:selheëx-

styrene.

A mixture of ZÃiazoptìopane (3 g, 4J m"nole) and p-rnethoxystyrene

(Bf ; I .T gt !2 rnmoJ-e) in ether (¡O tn), initially at Oo, was stirred at

room tenperature flor 214 hro The solvent was then removed' to yiel-d' an

oil¡ vrhich was id.entifieil as a mixture of þmethoxystyrene and acetone

azine on the basis of spectral d.ata and' thin-lqyer chromatograpÌ¡r' lio

other proclucts corrld be d.etected. using thin-layer chrn¡natograpt¡y'
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Work described in Chapter ÏfI

(p"rt a).

p.

¡-Tolnenesulphonylhyd-raziner n.p . 103-1060 (1it .68 ,04-to7o),

was pr€parEd. by the action of ¡-toluenesulphonyl chloricle on

r.ry&razrne hydra.te.68

l+-Hvd.qo )<v-J r, -d iphelyl - 1 o1 S

lç-HyC rn4y-J 15 -d.iph erqyl - 1 -3*to lue ne s ulpho r¡y1 -Z-pyr azol i ne ¡ m' p .

2?,+-2?50 1tit"26 225-226o)r was prepared. by ttre method. of Padwa26 j¡t

wlrich benzalacetophenone oxi-de arid- ¡-toluenesulphorr¡yll¡rrlrazine lvere

heated under r.efh:x Ín acid.ic metttarrol.

J,5 -D 
j-ph e r\yl -l+- t e t rahyqq-opyre4ylggl

Freshly dj-stilled 2]-díhyð.ropyran (Z 
",f) was add.ed. to a solu-

tion of l¡-hyd rrc4¡ -3 ,5-di7*rer¡y1-1-g-toluenesulphonyl-2- pyrazo1¡ne (34t

.80 g, 2.1 nunole) in cntoroform (tOO mf) and, the mixture wa-s acjdified-

by the add-ition of three d.rops of concentrated. hyclr:ochloric aci-d.

.After the reaction nrixture had. been kept at room tenpera.ture for 3 }:rv,

it was neutralised by the ad.d.ition of aqueou¡i sod.ir¡n hyd.roxide. The

organic 14yer was then separated¡ washed several times with water'

dri-ed-, and evalnrated. Crystallisation of the :residue from meth-

anol gave 1 uenesul
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Z=þIrazoLine. (0.72 g, h?1") as colourless prisms¡ tlrrpo 152-161+0 (Found:

c, 68.0; Ít, 6.1; N¡ !.8. crfzÐro"s reeuires c¡ 68'0; H' 5'9i N' 5"f/i)'

lrrnlrïr (C,nCfr): ò1 .!i (mr:Itiplet, 6 methylene II) , ò2.37 (singlet ' 3tl'

nettryl protons of ¡-toluenesu-lphotryl group) ¡ õ3.62 (Urnad' multipletl

Åt, âc|z), 6t+'72 (singl-et, 'lH, o4E4) e bta'þ (aorttet ' Jc 5'1 Hz'

iH, ph4n-)r õL.95 (aoi:Utet t J" 4.9H2, 1H, PhæH-)r ö5"06 (d'oublet'

JC 5.2 Hz, 1H, 4H-O-) s ö5 .32 (aoUctet , J C 5.14 Hz21 Hr -CH4-) , ò7 '13

(multiplet, 10 aronatic protons), ard. 67.65r 7.75 (¡n quartet, JAts 9.0

Hz, lÌ1, aromatic protons of ¡-toluenesr.:1phor¡y1- gÏþup). Integrat:ion of

the signals at ò5.06 a¡rd- õ5.32 i-nclicated. a mixtu'e of d'iastereoisomers

in the ratio of 1:1 o

Âcid. hvd.rolvsis of J ,l-:4ipbgqrH#9-!labvårgB¿rryurgä¿:l-p-jglH-

sulpÌrçrnyl:-2:Ð¡raz-ql i+9 ( 8Z) .

À sol ut io n of J, 5 -f iphenyl-4-te t rahyd'ro pyranylo4y-1 -¡-tolue ne -

sulphonyl-Z-pyra?,o1ine (87; .2O 92 .52 mnoLe) in ethanof (t5 ml) was

aci,Lified. by the ad.dition of a dnrp of d-il"ute hyclrochloric acid' Àfter

the neaction mjxture ha¡l been kept at roorn temperature for t hr' it lvas

neutralised, by the ad.d.ition of aqueous sod-ium bicarbonate' The organic

material was extr.acted into ether¡ v¡hich was washed' with water' driedt

arrd evaporatedo Recrystallisation of the residue froln ethanol gave a

quanti-tatlve yield. of l¡-hyd'r'onf-J 15-dipheqyl-1-p-toluenestúphonyl-2-

pyrazoline¡ ilopo arrl njxed. m.p. 22)a.-225o" The infrared' spectn'¡rl was

irlentica-l with that of a¡r authentic sampl-e'
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-te f'

(") sod_ir¡n LSrc.ride (0.t5 g, 6.2 u:mole) was added. to a sol.ution of

J r5-ôiphenyl-l¡-tetrah;rr11¡nyranyloxy-1-p-toIuenesulphotlyl-2-pyrazoLlne

(Bz; 1 g, 2.1 mmole) in arùryci.ncus d.jmetho4yethane (zo mr) a¡rd. the solu-

tion was heated" under reflux for 6 h::' After ethanol (¡ *f) hal1 been

carefully a.dd.ed., the resulting solution was poured. into water and the

organic material was extracted. into ethero After the ether extract

had. l¡een washed thorougþly with water, it was dried and- evaporatec'

The residue was crystall.ised frr¡m ethanol to give Jé:Èi*þS*nf:1:

tetrahvd.ro pvrazol-e (OÕZ g, 48h as colour1ess prisnrsr IrIoPo

136.5-137"5o (Fourrô: c, JB.9; H¡ 6.8; N¡ 9.h' czdzdr0 reQuires

c, JB.g; H, 6.6i N, 9.Ú¿)¡ fromor.r (cclh): ò1 .6 (multiplet, 6 methylene

f), 6i.!+-L.3 (conplex multiplet t zjlt ACEZ-) t ó5.2 (d-oublet of d'oublets¡

JC 3,OHzt 1Hr 6JÏI-N) , ò6"5 (singlet, M, pncton at þposition)' arrt

ö7.4 (muLtiplet¡ 10 aromatic protons) '

(¡) J2i-Ðiphenylpyrazole (52; .10 g, 'l¡þ rnmole) ** add-ed to freshly

d-isti1l.ed. 25-dihydrþpyran (tO mf) a¡xL the mjxt'.:re wa^s acid.ifiecL by the

ad.d.ition of a crystal of B-toluenesulphonic aci'1. After the reaction

nr_ixture had. stirred. for 20 min, it v¡as neutralised- by the add'ition of

agueous sod.iun Tryd.roxiðe. The organic materia-l was extracted' into

ether, which was washed. several tjmes v¡ith v¿ater, dried, and' evaporated'

Crystallisation of the residue fr.om ethanol gave J rl-d.iphenyl-1-tetra-

h¡'d.ropyranylpyrazo=e ('10 g, 7U¡) r lncpr ând' mj':ced il'p' 1 56'5-13J'5o '
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The infrared. aJrl u.ollror'o spectra vfele identj-ca1 wlth those of the

el jmj:ration product.

l-tert -p--!etuçÆE9l,ph94L1-?:Jf,raz-d&e "

To a solution of -trans-b ertzùpinacolone oxid.e (t g¡ ! m'no1e) j.11

a chloroform-acetic acid mixture (t : t , JO m]) wa¡s ad-d-ed- 3-toluene-

srrl¡tronylhyd.tazíne (1 * 5.1+ mmote) a¡d. the solution w¿rs heated- r¡nd'er

reflrx for 3 |¡t. the cOolcd. solutj-on was poured. into water and

add.itional clrl-oroform (fO ol¡ was ad¿e¿. Àfter the ckrforoform 1a¡rer

had" been thorougþly washed. with water, aqueous sod-ir:m bicarbonate¡

and. aqueous soclir¡n hydrnxide, it was dried. ard evaporatedo Crystallisa-

tion of the residue from ethanol gave J-te::t-!,StrþkIYgf%¡.l:É9AIl:L

.æ ( 
"BIn 

g, I+6%) as color:rless neecll€s¡ lrlrpr

188-1890 (rorura: cr 6t+.5i Hr 6.7; N r 7.6. tr#r,n*rOrs reQui¡es c r 64'5i
)l

tt, 6.5; N, 7.5%) . vr"* 5&.OO øn-l (O-ff) ¡ rrlltorr lCnCfr): ò1 "2 (singlet,

SI, jg.I!-butyl group), 62.2 (¡roa¿ singlet, 1Hr 0'H), ò2"1¡ (sinùet, H'

methyl protons of p-toluenestrlpleor¡r1 grcup), õ4-.h (aouttet, Jr 6.0 Hzt

lH, ph-CH-), õL.7 (br.oaa doublet , 1H, -Cg-O) , .and ò7.J (multipletr !

an¡matic protons).

I-tert-B utü'l -p-tpr-üg4e sìù,phplt]:k

-PJLæZ er¿!e.l:J),
Freshly clistill-ed. 2ñ-dithydrcpyran (t tf) was ad.cled to a solution

of l-je5!-buty1-þ-krrdmxy-5-pher¡y}-1-p-toluenesulphonyl-2-pyrazoline
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(lZ¡ .5O E, 1 .J n:rnoLe) :-n crrforof'orrn (ZS *f) and. the mixture was aci-d.i-

fie.d. by the additÍon of thr.ee d.rcps of concentraterL hydrochloric acid.

After the r.eaction rÉxture had been kept at room temperature for J hr¡

it was neutraLised. by the add.ition of aqueou,s sod.ir¡n hyd'r'oxid-e, The

organic layer was then separated, 'washed several times with water,

d.ri-ed., arrd. evaporated. Crystallisatíon of the residue from ¡ntrof.er¡:t

ethe r (b . p. I+0-600) -e ther gave J-te rt-bufr1å:p.Jle.¡ry1:Lje!.lqebyglg

pyranylox.y-1 -p:tol.U,e,neqq}_pþ-o_@ (.+g e, 86%) as colourless

prisrns, mop. I29.5-153"00 (nound: C,65.,1a; Í1,7.1; N, 6.3" 
"rSHlÐrOrf

requíræs c, 60.7; 7t, 7"1i N, 6 "1otï, n¡rrloro (cnclr): ò1 .2 (tr',-o singlets,

9H, -!.9$4uty1 gror-rp), ö1 .{. (multiplet¡ 6 methyleue protons) , ö2.tt

(sirrglet, $I, metJ:yl protons of p-toluenesuJ-phonyl group), òJ"5

(mr-ùtiplet, 7ïr, -c¡Jza) t ò4"5 (sing}et,1Hr 4q{) , õ4.35 (doublet,

JCZ"7TIz, 1H, ph-Cg-) r 6t+"5 (aouftetr rr6"JHzz 1H, Ph{H-), ð,1+"7

(aouUfet, JC 7oo Hz, 1H, aga-), ò¡u.9 (doublet, Jc 3.0 Hz, 1H, 4E-o-) t

and ð7.J (multiplet, ! aromatic protons) ' Integration of the signals

at ölç.7 and. ò4..9 j¡rd.icated. a mj:<ture of diastereoisomers jn tb.e ratio

of 1:1 .

3-te rt-B I

Sod.ir¡n hydrid.e (0"t5 g, 6.2 mmole) was ad.ded. to a solution of

3-;!g¡$-butyl-f -phenyl-þtetrakryclropyranyloxy-1-¡-toluenesul-phor1yl-2-

pyrazoline (%t 1 g, 2.1 nmole) in anhydrous djmeth.o>yethane (ZO mf)

a¡rd the solubion was heated rrncter refl-ux for 6 hr' After ethanol
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(l *f¡ had. been carefully a.dd.ed-, the resulting solu'tiort'was pourrerl into

water a¡¡1 the organic rnaterial was exttacted. into ether" The ethereal

layer was washed lvith water, dried¡ anil evaporatedo crystatli"sation

of the resiåue from petrrofer¡n ether (b.p. JCI-luOo) gave J-f,srt:Þg!*Y]"S-:

phenyl-1 -te trahycl roDvranvlpvrazcT.e (.35 g, 5T/ù as a colourless solid.,

m.p. þ9-600 (Foul.J: c, 76.?-1 Í!2 8.l¡; N, 9o8o cf d{r,l{eO req-ulres c,

76.0; lI, 8.5i N, 9.flå), ilollìoro (ccr') z b1"?-5 (sinpJ-et, 9H, t"{!-

butyl group), ö1.t+ (multiplet, 6 methylene protons), aJ .4-4.2 (conrplex

rnul.tiplet , ù1, -o4I2) r ö5.0 (aoultet of doubl-etsr J, 3"Q Hzr N4H-{l) t

õ6ú (singtet, ¡H, proton at the l¡-pos'i'tion), arld- ò7"J (multiplet' I

aromatic prrrtons) .

l¡-Se 1.5-diphenyl-1 toluenesul -pvrazolitte ( 96) .

4-Hydr.,oxy-J ,! -d iphenyl-1 
=p-toluene 

su-1phor¡yL'2-pyrazo1ine ( J4-;

1 g, 2.6 mmole) was ad-d.ed. to a suspension of sodiun hyclrid'e (.08 g,

JnJ ¡nmole) in arøy,frous d.Ímethoxyetha:re (ZO nf.) at -JOo antL the mixt'¿re

was stirred. at tlij.s temperature for ! min. Ben4yl bro¡nide (t n¡- , 8.5

rrnolc) was then 
'"4¿"4 

a¡¿ the mixtr.lre was stirred- at 
'oorn 

ternperature

for 1 2 :nr. After ethanol (¡ *r) harl t¡een carefully add.ed¡ the resulting

solution was poul:ed into vuater and the organic materia-l was extracted

into ether. The etherea-l layer was washed with vtater, d.r'ied'r and evap-

orated. Crystallisation of the r"es j¡lue from hexane-ether gave !.;þ-pifllS¡y-

Jå#ß 'tA--p-jQtgrug..eyþþeåìÈ1.:Pylgzgligg ('BB s' 71fL) as colourless

prismsr nl.p. 121+.5-125.5o (Forurd: C, 71.8; H , 5'lt'i N r 5 '7" Cz-gHZSNZ9SS
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requires c' 72.1i flr 5"4.; N r 5'8/")¡ Ïlorn'ro (ccrrr/mcrr): õ2'1 (singret¡

JlI¡ methyl protons of ¡-toluenesulphonyl- group) t öt+.2 (d-o,-rl,tet' Jc 3'O

Hze lH, ph4g-) , òt+"g5 (singlet, 1Í1, -Cg-O-) , ò7.5 (multiplet, 1I+

aromatic protons).

) sul-

l¡'fiyd. ro >ry -JrJ"ðíphe r¡yl - 1 -3-t o I ue ne s u} pùro nyl -2-py r azo]i j¡:ne ( 3 I u;

1 g¡ 2.6 nunole) was ad.d.ed. to a suspensíon of sodírm hyclrid'e ('OB g' 3'3

mmole) in anh'yd-r'ous djmethoxyethane (ZO mf) al -3Oo and' the mixture was

stirred" at this temperature for ! min. Methyl iod'id'e (5 ntf ' 'OB mnole)

was then ald.erl and the mjxtrre was stizred. at room temperature for 12 l/j,,r"

After ethanol (f *f) had. 'Ëeen careful'ly ad-d-ed', the resr'flting solution

wa,s poureö into water and. the organic material wa's extracted' into ether'

The etherea-Ì layer was rvashed with water, d::ied.¡ and evaporated' crys-

tat1isationoftheresjdrrcfrpnrlrexane-ethergave¿gg@-

1-p-totuelgsrllphonv-L-2-u¿*zo1i39 (.67 e, 6llù as colourless prisms¡ lflrpo

127-1280 (For:nd: c, 68.11 H, 5.7; N , 7o1' CúHzÐrorS reouires C'

68.0; fl, 5.5; N, 7.Ø), rl¡rnorc ( ccr') z ö2'3 (singlet ' fr'methyl

protòns of 3-toluenesulphor¡yÌ group) ' òJ'O (singlet' 3H' A-83) '

òh.85 (troad singlet , 2H, -cE4 and- Ph-cs-), ¡7.5 (multiplet' 1lç

aromatic protons).
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pis 1-p@-
2-þa/tàzO1i-ne 3L) . at -3Oo.

Sod.iuln hyd-rid.e (.08 g, 3"3 nno1e) was ad'd-ed' to a solution of

4--hyd.ro4y-J,J-díphenyl--1-3-toluenesulphonyl-2-pyrazoline 
(3lt'' 1 Et 2o6

mmole) in d.imethoxyethane (¿uO n'f) aN -JOa a'd the mjxtrue was stirred

at this temperature for t hr. Acetic acid. (2 rn-l) was then ald-etL a¡rd'

the mjxt*re was stirrred. at -JOo for J hro Ethanol (f *f) was then

caTefully a¡J.ded and. the rresuì-ting solution was poured- into water and

the orga¡ic material was extracted into ether" After the ethereal layer

had. been washed. v,¡ith soðir¡n bicarbonate, it was êried- a¡rd an equa-l

vol-une of lntroler¡n ether (b.p. l+0-600) v¡as a.d.ded. The solution was

then kept at 0o for several d-ays. The prod.uct deposited was id-enti-

fied. a-s l¡-}ydrory-Jr5-d.iphe4yl-11B-toluenesul$ror¡¡1-Z.pyrazoline 
( '83 g'

BJ/,) m.p. an¿ mixed. m.p. 221ç-2?50. The infrareô spectrun was id'entica-l

with that of an authentic samPle'

¿såge t.gly-ã, 5- qlPþ PYLI Irrenesulnho 1-2--pvr azorj:ne (tol).

(u) Acetic anhydride (f *f) was added to a solution of l¡-hyd'ro¡y-3'5-

dipherryl-1-p-toluenesulphonyL-2-pyrazoline (J4¡'2O g''!2 mnolc) in

pyridine (l *f) a¡rd. the reaction mjxture wa.s kept at room temperature

lor 2t4 rlro After the reaction mjxtr.:re had- been diJ-uted' with watert

the organic material was extracted. into ether. The ether extract was

then washed. with dilute hyclr'ochloric acid., and water. The d'ried' etheres:L

layer was evaporated- to yield' an oif ¡ vrhich was crystallised' from
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hexane-ether to yie1d. l+-acetoÄv=J-¿2=4ipþgd:1-p-jt.1qe"ne=ur'Þhonv1-2-

py-r?goli-4g (.zo e, 8671) as colourless neeùL€s¡ rnopr 166-1670 (I'ound:

c,66.L; H, L.8; N,6.3" "r,frðrf 
reau:Lres cr 66'4; H' l'1; N¡

6"rfq. Vmanc 1735 crfl (o-co-cur) r rlorIlor. (ccr'): ö1 '80 (singlet' 3Ht

{-CO-CJL), ¿2.35 (singJ-et, JII¡ meth,yl prrctons of ¡-toluenesulpho-nyI

group) t t>5.o5 (doubIet, Jc 2.o I{2, Ph4H-)¡ ö6'Q5 (ao*i-ett J" 2"oHzt

-cg-Ol, ald. ö7.5 (multiplet, 14 aromati'c protons)'

(u) sodir¡n hydrid.e (.08 g, 3"3 mmoLe) wu.s added. to a soluti-on of

4-lqyd.roxy-J r!-d.iphenyl-1 -p--toluenesuÌphonyL-2-pyrazoline (l+; 1 g'

2o6 wnoLe) irr djmethoryethane (¿uO mf) at -3Oo a'd. the mixt*re was

stirred. at thj.s temperature for t hro Acetic ankryd-rÍ-d-e (Z tf) v¡as then

adcLed. arÉ. the *iìt'*r= was stirred. at -5Oo for J nr" After etha¡rol (¡ "'f)

had been carefully a.d.d.ed-, the resr:Lting solution was poured' into water

a¡rd. the organic naterial was extracted' into ether. The ether"eal layer

was washed thorougþIy w'ith water, dríed., and. evaporated' Recrystallisa-

tion of the resid_ue from hexane-ether gave 4-.aceto>ry-JrJ-dipl:,enyl-1-3-

tolrienesulphonyl-2-pyrazolíne .(.1g g, eÐ7Ð ' il'p' arÏ1 mixed' m"p' 166-

1670. The infrared. sp,ectrun v¡as identica-l with that of an authentic

sample "

-d.i 1 o

À mjxtur.e of methylhyð.razLne (¡ *r , 5.1 nnnore) ard benzalaceto-

phenone oxiôe (1 Bt 4.5 mmole) i¡r acicLic etharloI (l%nrær¡ I¡O ml) wa's
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heated. uncler reflux f'or JO ¡nino The mjxture vras then poure'l jnto lvater

arltl, the orgaJ-ric nraterial was extracted, into ether. After the ethereal

Iayer harl been washed..lvith v,¡ater¡ a]1d aqueous sod-ium hyd"roxid'e, it vras

d-ried. arrl evapora|ecl . After the resj-due ha<J. bee:i:' c1j-sr;o1ved- j'n a

petroler-nr ether ('h,"p. ¿,-0-600)-ether mjxtur--¿ (1z1r 20 ml) it was cool-ed

inad.ryice-ae'etonetlathoAfterthemjxtu'rehadbeenscratched'a

solid. vras precipitatedo iìecrysLallj.sation of the solid' from petroleurn

ether (b.p. 40-6o0) gave

(,tJ g, Sgþ) as a colour'less solic1, mop' 109-11Oo (nor-urd: C' 76'2i H'

6,5; N , 11 .3. c16Ht6Nzo recluires c, 76'2; Tre 6"4; N ' 11 'Ul) ' Vrnux

1ZAA er{1 (O+Ð¡ r}eroorr lCOClr): ò2.80 (broad singlet¡ 1H, 4-H)t

ò2"8J (sing1.et , 3Hn daE¡) r ò&.0 (doublet , JC 5'O Hz' 1H'Ph-4I-) '

ö5.2 (br:oad doubtet, JC 4oO ÍIzs 1H, -Cg-O*), ond ö7.3 (multípl'ett 10

a:trmatic protons).

I

of 1*me -d.i l-rie ne u]-
ed

l-ine ( 1oh) "

¡-Toluenesulphonyl chlorid'e ( 'LB g, 2 '5 nmoLe) *as added to a

solrrtion of J¡-hyd.rory-1-rnethyl-J rþ-d"iphenyl -Z-yryrazoline (1 @ ; ,5O F,t

1o9 mmol.e) in pyridine (10 no) at Oo an¿ the reaction mixture was kept

at room temperature for. 2l+ Ilr4. After the reaction mixture had been

d.iJ-uted.withwater,theorgarricmaterialwasextractedintoether.

The ethcreal lqyeillvas washed- with d.ilute hyd-rochloric acid' a¡d water'

After the etherea.I sol,uticn harl been dr:ied, the solvent was evaporated
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at room temperature f+ gsglg to yield a yellow oi]. crystallisation

of the oil fr,¡¡¡n petroleun ether (b.p" JO-+Oo) gave 1'methyl-J$-

diphenylpyrazore (.iJ et 7L¡/')¡ llìrpo 67-6g0 1rit.70 69o)' t¡vhen the

reaction mixture was kept at Oo for ?J¡ hr, starting material was

recovered..

Àtternpted- preparatlon of L-ace toxv-1 -rne thvI-1,5-d-i ^z-pyr^zo1ine.

Àcetic anhyd.rid.e (t rf) was add.ed. to a solution of þhydrory-

1-methyL-JrJ.4.ipheny1-2-pyrazoline (tO¡; o5O g, 1.! nrnole) in pyrid'ine

(¡ *f) and the reaction mixture .was kept at rroom temperature fot Ð+

hr. After the reaction m'jxture had. been d.il.uted. with watert the

organic rnaterial was extracted. into ethero After the ether extract

had been washed. with water, it was dried- ard evaporated. An infra-r'ed

spectrr-m of the resultant oil showed- absorptjon at 1þo cr{1. Crys-

tal-lisation of the oi1 frcm petroleun ether (b"p. ,B-4Oo) gave 1-

methyl-Jrþ-d.iphenylpyrazole (Õz e, 6Ví)t m.p' 674ao (:'it '70 69o)'

A similar result was obtained. using acetyl ch-loride in pyrid-ine'

-d_i

(") sod.ium hyd"r:ide (.08 g, J"J mmole) ** adcLed. to a solution of

l¡-Lryclro4i-Jr5-d.iphenyl-1-3-toluenesulphonyl-2-pyrazol,ine (J4; 1 g¡ 2'6

nrnole) in a¡irydrous dimethor.yethale (ZO rtf) and the mixture was stirre¿

at room tenperature for 2 mín. Benz,yl chloricle (t t¿, BoJ mmole) **
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then ad.ded- and the mixture was stirred at room temperature for 12 lrl].o

After ethanol (¡ "l) had been carefulJ-y adcJ.ed, the resulting solution

was pou:Led. into lvater and. the orga¡ic material was extracteô into ethern

'Ihe ethereal layer was washed with water, d"ried'e and- evaporated' Crys-

tal]isation of the residue frrcm hexa¡re gave 1-benzyL-Jr!-d-iphenyl-

pyrazole ("62 gr TSi::), m.po 112-11Jo (rit.69 ',13-1140), n'mor' (cnctr):

ö5.1 (singtet¡ ?J1, { 1,H2-Ph) t 66'6 (singlet, 1H, proton at the l¡--posi-

tion) , a^nd. ð7"J (nru-Ltiptet¡ 1! aromatic protons) '

(¡) Sod.ir¡n hydride (0.f5 gr 6.2 mmole) rvas added to a solutio' of

I¡-be nzylo xy-3 15 4iphenyl-1 1p-to1ue ne sulpho4y1 -2-py razol ine ( !6 ; 1 g'

2.1 nrnole) in aniryarar:s d.irnethoxyethane (ZO mf) and- the solution was

heated. wrd.er ref¡.rx for 6 hr. After etha¡ol (¡ t¿) had been carefully

ad_ded., the resulting solution was poured. into water a¡rl the organic

material wa^s extracted. into ethero After the ether extract had been

wa.shed. with water, it was dried. arrd. enraporated. crystallisation of the

residue fron hexane-benzene gave 1 -benzyl-Jr!-d"iphenylpyrazole (.trl* gt

48fi m.p. 112-1130 1rit.69 11i-1t¿+o) "

1 1- ¿i 1 6 a

sod.iun hyclride (0.t5 g, 6o2 nrnole) was add.ed. to a solution of

I¡-nrethox-y-JrJ.ùiphenyl-1-3-toluenesr:lphorryL-2-pyrazoline (!/; 1 g, 2'la

nmole) in anhyclr,ous d.imethoxyethane (ZO mf) ar¡d- the solution was heated'

under reflux- for 6 hr" After ethanol (f ntf) had been carefully ad'cled'r
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the resrrlting solution was poured into water and. the organic material-

was extracteC. i¡rto ether. The ethereal layer was washed. vrit;h watert

d-ried.¡ ard eva.poratedo Crystatlisation of the residue f'n¡m hexane gave

1-nrethyl-Jr!-d,iphenylpyrazor" (.45 e., 76%) m.p. 68-690 (rit .7o 69o),

rromrro lcucrr) t ò3"9 (singlet, fr|, NaE¡) , õ6.6 (singlet, 1H, proton

at the l¡-position), ard. 6/'4 (nrul.tip]etr 10 arrcmatic protons).

t+-li.yd ro x.l'- J ¡þ -c1 iph e nylpy r azo 1 I -C-9Ð 
.æ

4-Hydrory-J r!-d.ipherSrlpyrazole ¡ mop. 234-2350 1rit.45 Ü5o)r wâs

prepared. by the action of lnyd.tazine hycl.rate on diphenyltriketone' I+5

o 1 1 e 110 o

I+-Acetoxy-1 -ace tyl- J rJ.-díphenyLpyr azøI e ¡ m.p " 1 11.7-148o 1 t i.t .tt5

ttvgo) y¡as prepared by the acti-on of a¡r acetic arùrydride or acetyl

clrlorirLe-pyridir:e mixture on l¡--hyd.r oxy-3r!-dípher¡ylpyrazole (1Aù "lþ

1-Acetvl 3 .6d-inhe :rrv:þvrazote ( 1t t ) .

Sod-iwn carbonate (1 gr "01 mole) was added. to a solution of

þacetoxy-1-acetyl-3¡5-d.iphenTilpyrazore (110; "96 g, J.O mmole) in

methanol (ZO n'tf) and. the mixture was stirred. at::oom ternperature for

l! min. The mjxture was then poured, into water and. the orgali-c

material was extracted. into ether. After the ethereal layer had- been

washed. with water, it was dried, and evaporated. Recrystallisation of

the residue from cyclohexane gave 1-3cetF:L:hy4gg:ff---J,5-Cfæþ-e-n.vlJJrMole.
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(.7o g, Ü7Ð as colourfess plates¡ ltìcpr 180-1810 (For:ncl: C' 73"1+;

Ht 5.2i N, 10.J. CliHlrJrO requires Cr 73'I¡1 11,5"1; N ' 10'17á)' V*-,

J1B0 and. 1 Z+O cm-1 (O-H ,na 1{-CO4HJ respectivety) , ïI¡Inrxo (Crcfr):

ö2.2 (singlet, 3TI, 4I4O4HJ), ò7.4. (mlú.tiplet, 10 arrcmaJic prrctorn),

and. b9.2 (singJet, 1H -Oë). '

1 -Ace -L-metho:,,v-J ,5 -d inhenvl r>Yrazol.e (1 1 21.

Sod.ir¡n hy¿ri¿e (.Oi g, 1"2 nrnole) wu.s ad.d.ed. to a solutio. of

l-acetyl-l¡-hy<1roxy-J eJ-diphenylpyra-zole (111 r,25 Et .! nrnole) in

anJ:yd-rnus dimetho4yethane (fO mf) arrd. the mixture was then stirred" at

room temperature for 1 min. Irfethy'I iod.j-d-e (J ntf, .LÞ mmole) was then

add.ed. and. the mixture wa,s stirred. at rrcom tenrperature for J hr. /\fter:

ethanol (f n,f) had- been carefully ad.ded., the resrrlting solution was

poured into water and. the orga-níc material wa.s extracteð into ether'

the etlrereal layeywa.s washed" with water¡ dri-ed¡ arrd' evaporated'o Crys-

taJ-llsation of the resid'ue from hexane afford'ed' 1-acet$-lp-rie-Lhqlry-fu2-

dipbeJgl,l.ny{*,ole (.24 g, Bl6/J) as colourless neeèLest m'p' 1C9-110o

(Found: Cr 73.-l; Hr 5"4i N, 9.6. CldlteNe0 rec¡uires C' 73'.9i Ht 5"5i

N, g.67i)" Vma>c 1r,o $f,1 (Næoættr) r û.m. t. (cct¡lcDclJ): ö2'1

(sir:gl.et, 3H, NæO-ct!) t 63.8 (singlet, -fr, aag¡)' and' ò7"J+ (multi-

p1et, 1O arunati-c Protons).



_127_

l"-Me xv-1.5-d vlnvrazole (107).

sod.ium carùonate (1 Et o1O nrnole) ** ad.ded" to a solution of

1-acetyl-l¡-methoxy -J ,J-dLphenyLpyra.zote (112; .7O g, 2.1¡ nrnole) in
(tr mr)

methanol);;ä" mixture vvas stirre¿ under a¡' atrrosphere of nitrogen

tot 3 nr. the mixture was then poured. into water aJ.Id. the organic

material was extracted- into ethero After the ether extract had' been

.l¡va,slied. with water, it was dried., md evaporateôo Recrystallisation of

the residue from petrolerrn ether (b'p' lO-lnoo) gave 1,.-methoxv-'5 ,5-

diphenyl-W-¡qZg1.ç. (.51 e, $%) as a colourl-ess soli¿¡ Inopr 176-177o

(Forxr<l: C, 76.8; H , 5"91N, 11'1. CßfIlOlrTrO recfuires C ' 16'8; H' 5'6i

N, 11 .4") " 
rlrln¡r¡ (cncrr):

plet¡ 10 ar-o¡natíc Protons).

ò1.8 (sínglet, fr, aa$¡) ard' ò7.6 (mr:-fti-

The hyd-rngen at the J -position could not

be d.etected"

-d.i 1Actio sodi n

sodirmr hyclrid.e (ort5 g, 6.2 nrnole) rvas aC.ded to a solu.tion of

{.-met}roxy-Jr5-d.iphenylpyrazofe (107; 1 gr 4'O mmole) in arùryd'rous

climethoxyethane (n ^l) and. the mjxture was heated under refî'ux * '",

atmosphere of nitrogen for 6 hr. After etha¡ol (¡ ^f) had' been cale-

f\:11.y ad-d.ed, the resulting solution wa-s pour€d' into water ard the

organicmateria-lwasextracted.intoether.Theethereal}ayerwa,s

washed. with water, d.ried.¡ and evaporated. crystaLlisation of the resid'ue
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frum petrolerrn ether (b"p' lO-hOo) gave a nea.rly quantitative yield" of

starting material¡ rnrpr and. mixed. m.p. 176-1770o The infrared' spectrurn

lqas identical- with that of' an authentic sampleo
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Work clescrj-bed j¡ ChaPbe-f IIJ

(pa-r't b).

Ivlesitvl- oxj-de epoxide.

Mesityl oxide epoxide¡ bopo 59-600/17 uni (rit.72 61-6z0/zo rwn),

Ìvas preparec. by the action of alka-Lj¡e hydrogen peroxid.e on resityl

oxi.de. 72

ls'HL@-P "

To a sol'tion of mesityl oxide epx¡:de (25 Br .22 mole) jn a

chlorofor:m-acetic acid- mjxture (1 z1 , 2CÐ rrl1) was ad-d.ed- p-toluene-

sul.phonyLhydrazine (lú g, .23 mole) and the soluti-on was heated- under

reflrnc for J inr. the cooled. solution wa-s poured- into water ard the

chloroform layer separated.. After tlre chloroform layer ha.d been

thorougþ1y washed. with water, aqueous sodium bicarbonate, ard aqueoust

sodiun hydroxide, it was dried. and evaporated. crystallisation of

the residue frcm hexane-carbon tetra.chlorid-e gave @

trime-thyl-1-1l- (zg"t g, Itß/") as a

colonrfess solid, m.po 129,5-13O.5o (louna: Cr 55"21 flr 6.5; N, 9o8.

clflgzo¡, requires ct 55o3i H,6'4; N , g.Y"). Vma)c 33oa erf,1 (o-li),

rrornof . (COCfrrlCCfU): ò1.32, 1"1+5 (two si-nglets, 6 gg-dimethyl protons),

ö2.0 (sing8et, fI, N44HJ) r ò2.4 (singlet, 3H, methyl protons of -P-

tol-uenesr;J-phonyl grcup)¡ ö4.5 (singlet, 1H, -cg4) t 63.2 (irroaO

singlet r lïr 4-!]), and. ö7"4r 7"8 (AB quarbet, JtE 8"5 TIzt IÍIt

aromatic protons of 3-toluenesulphoqyl group) '
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-trime srrl line '11 a

Acetic an¡yd.ride (t rf) was added" to a solution of L¡--hydroxy-

3 >5 r5-trimethyl-1 -¡-toluenesulplnonyl -Z-pytazofine (1 1 l+t O.1O g, O'35

mmole) in pyrid.ine (¡ "¡.) arrd. the reaction mixtr:re wa-s kept at rpom

temperature for il¡ ¡¡t" After the reaction mixture had been djJ-rrted-

vrith water, the organic materiaf- was extracted into ether a¡d' the

extract was washed. with d.il-ute hyd-ruchloric acid- and' d'ried'' Evapora-

tion of the solvent gave art oj-L which was crystaLlised' fronr etha¡rol

t-ne

a

to give l+.-jLce toxy-l. rår5 -trimethvl-1 - uenesulpho

(0.09 g, W7ù as colourless needJ-oS¡ rnrpo 1O2.5-1O3.5o (l'ouna: C, 55 .4i

Hr 6.3i N, 8J. ct5HzCrOUs neouires c r 55.6i H, 6.2i N' 8'67á)o Vmarc

1þO q{1 (O-CO-Cttr)r n.il.f,. lCOCfr): ö1 "47t 1.1+5 (two singlets, 6 €gp-

d.jmethyl protons) r ö2.0 (singlet t 3tI, N=C-CHJ) t ò2.15 (singlet, 3H,

{_c04li,)r ö2"J+ (sing1_et, 3H, methyl protons of ¡-toluenesulphor¡yl-)-
group) 2 ö5;Þ (singLet, 1H, -cg4)r ând 67"3t 7'B (¡B quartet' J*

9.O Hz¡ Ifi, aromatic protons of ¡-toluenesulphonyl group) '

o- I -trime 11

Jonesf ,.^g.nt73 (1 .1 equivalents) was add'ed- to a solution of

4-hydr.o>ry-315 r5-irimethyl-1-¡-toluenesulphonyl-Z-pytazoline (114'; O'28 92

1 rrnole) in purified" acetone (tO mf) a¡d. the reaction mixture wa's

stirreC. at ncom temperature, in a¡ afunosphere of nitrogen, for 5 mi¡r'

After the reaction mjxture had been d.jJ-uted. lvith water, the organic

material- lvas extracted. into ether. The ether extract was dried' and
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the solvent was evaporated. to yj-eId. a solid. Recrystall-isation of the

solid. frorn hexane g^\re J'-ke to-1 .5.5-trimethYl-1 uenesul.

pytq.zgl j:rs (O.26 e, 91'/ù as a colou¡less solid ¡ m.p. 98-990 (Found:

C, 55.8; H, 5.7; N, 1OoO. 
"tltl.NZOlS 

requi-res C, 55oJi lle 5.8; N'

1o.u/"). À** (ethanol) 232. (e 11 ,2oo)r md loA (e 619oo) nm; V**

17Zo cnÏ1 (c=o) ¡ r¡nìore (cncfr): ò1 .5 (singlet, 6 -g-dimeth¡yI protons),

62.2 (singlet, fr, N=C4HJ) t ò2.1+ (singtet, fr, methyl protons of -P-

tol_uenesulphonyl group), arid 67"3t 7.8 (¡B quartet, JjB 8.0 Hz' L1Ir2

aromatic p:rotons of ¡-toluenesulphor¡y1 group) .

Megi-liJ¡l otlds ol-uene sulnhonvlhvdrazone.

Mesityl oxide g-toluenesulphoqyrhydrazone¡ Íìrpr Io6-lt1o (1it.12'

105-110o) , was preparecJ. by the ad.d.ition of g-to¡:enesulphonylhydrazine

to a solution of mesi-tyl oxicl-e i¡r methanol.

Selaration of t49 s¡rn-and' anti-isoners-gf--rnqs:!!.yl-9åiqg PJglue!-
#

sr.ùnho nvl hvcl raz o ne .

The separation of the €Eq- ?Iê-isomers of mesityl oxid"e ¡-

toruenesulphonyth.yd Ta-zoîe,r nrp. 1zi-iz3o (lit.12 lzz-lz3o) a'd- mop.

1a641oo (tit.12lo6-11Oo) was carried out accorrling to the method of

clo"".1 2
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Attempted epoxid.ation of the s¡rn- and. anti-iscners mes

tol ue ne sulphonvllvcl t àzoÍra ç

(Ð ,ihlo-perbenzoic acid ( .32 E, 1.9 mmole) was ad.d"ed. to a

solution of the hígþer mel-ting point isomer of mesityl oxide ¡-toJ-uene-

sul.phonylhydrazone (.5O g, 1-! mmole) in chloroform (t¡ rnf), ard the

reaction m:ixture was kept at rosn temperature for 2ta ]nr. Add.itional

cllorpform (fO ntf¡ was then ad.d.ed" ard. the 'eaction 
m:ixtr.¡re was cliJ-uted'

with vratern After the chloroform layer had been v¡ashed with aqtæous

soåir¡n bicarbonate¡ it was d.ried. a¡d evaporated. crysta-llisation of

the resid.ue frþm ethanoL gave a nearly qaantitative yield- of starLing

material. .

A si¡riJ-ar result was obta:ined. usÍng the lower melting point

isomer.

(¡) Aqueor:s sod.ir¡n hydroxid.e (g/", I tl-) arLd 1g/. tryclrogen perrcxicle

(f ø tnf) rvere added. to a solution of the higþer melting point isomer

of mesityl oride p-toluenesulphonylhydrazone (.50 g, 1 .9 ¡ønole) in

methanol (f¡ *f) a¡d- the reaction mjxtr-lre was stirred' at foom tempera-

ture for 12 lr. Further aqueous sodir¡n hydroxide (V[, I ,n]-) artd 3V'

hydrogen peroxid.e (t.l rf) were a.dd.ed" to the reaction mjxture, and' the

reaction mjxture was stirred at room tenrperature for arr ad"d'itional- 12

hr. After the reaction mixture ha.d. been d-ilutecl vrith water, the

organic material was extracted. into ethero the ether extract was

wastredlrrithaqueoussodir¡ntLriosr:lphatesolution,dried''and'evaporatecl'



-133-

The residue (.1¡7 gr gt$/'), an oí1' could not be induced to crysta-llise'

The infra¡ed. spectnrn of the resj.due was id.entical with that of the

starting materialo

Àsimilarresultrvasobtainedusingthelorrermeltirrgpoint

l-SOlllÔ!¡

syr,- !-l-à-etq an t i:i5 o4,9IÞ-ßÐ-.', r tbg p -igr¡¡9ls-+!þe'rylb¿È qq'-sgg

of qq p lgyr-g5åqg-glgt ¡-48.

¡-l.oluenesulphonylhyd.razine 
(1.56 gr B.t+ nmole) was added to a

solution of mesityl oxide epoxid.e (1 8, 8.7 rrnole) in chlorcfor'rn (20 ¡11)

a]ld the reaction mixtr:re was p1àced over calcir:m chloride ' After tbe

reaction nü:<ture had. been kept at room temperature lot 2t+ hr' the calciun

chf.oride vras removed. by filtratlon and. the soLvent was removed g ggçgg

at 0o" The residue was d.issolved. jn the mini¡nr¡n amor.mt of ether a¡d-

wa.s set asid'e at Oo. Recrystall-isati'on of the precipitate from ether

gave syn49gi!y}-Siqg-9P9Ëi*9 p-t<¿lggtigåuÞþon¿ltÐLårazo4g ('55 e' zl(ù

as a colourl-ess crystalli:re solid¡ m'p' 115-1160 (tr'ot:ntJ': C' 55'5i H'

6.6; N 2 1Q.2. ,rSnr$rO¡t requ-i'::es C' 55'3i fl' 6'l+i N' 1O'Cffl' Vt"x

l15o c¡n-l (r¡-ä) ¡ rumrro (ccrJ+): ö1 'Ø, 1'40 (t'ivo singtetst 6 'ry

d"imetÌ1yl protons), ö1 .80 (singJet , fr, N=C+HJ) I ö2.¿+o (singlet, 3H'

methyl protons of ¡-toluenesr:lphonyl group) , 63"35 (singJ-et¡ 1Ht )VE)

anð, ò7.2t 7.8 (AB quartet¡ JAB 8"0 Hzt l+ arrcmatic prrctons of 3-to1-tlerle-

sulphonyt group) r md õ9.6 (singlet , 1H' N-H)' The mother liquor was
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then d.iluted. with an equal volune of ptroleun ether (b.p' JO-lnOo) and'

the solution was set aside at Oo. The resulting precipitate wa's re-

crystallised frpm petroleum ether (b.p. lO-lrOo) to afforü- mti:[9åjå]*

oxld.e epcxicte- (.¿+1 gt 16%) as a colourless

crystalline solid-, m.p. 96-970 (Foturcl: Cr 55.à'; H, 6'4i N¡ 1O'2'

clfl ro¡* requires Ç,55.3i TÍr 6.4; tt r lo"qò. Vrna.rd 3150 clf1 (u-n),

nom.r. lCCfn): ö1 .Ør 1.35 (two singfets¡ 6gr-d-imethyl protons),

ò1 .BO (singlet, JHl N=C{H3), 62.1+ (sing}et, 3H, met}ry1 protons of -P-

toluenesrrlphonyl grow) ¡ ò3.2o (singJet, 1H, )çCgl t 67'2t 7o7

(¡g quartet, J¡B 8.0 I1z, l¡ a-r.omatic protons of ¡-toluenesulphonyl group) ,

arrd ö9.1 (singJ-et , 1H, N-H).

Ag[ion of -ac.e-tig acåd-on syn- tJJ) a4q anti-.(11q) nEqityl oxidg

e poxid.e -p-!q.LU-" ne -u+lhq4ÊþfÈgezg-ne ì#

g¡4r-}[esiþl oxid.e epoxi-ôe-¡-toluenesul$ronylhyd Ia;T.orLe (tl7 i .h0 g,

1olç mmole) ** ad.d.ed to an acetic acid.-ch-loroform mixture (t: t , 20 m1)

and. tkre solution v¡as heated. urid.er refl1x for: J hro After the reaction

mixture had been d-iluted" with water¡ ad.ditional- chlorcform (¡O ¡¿)

was ad.d.ed. Äfter the cl:-loform extract had been thorougþly wa'shed witkt

water, aqueous sod.ir¡n bicarbonate, and aqueous sodir¡n hydroxid-e, it

was d.ried. and evaporated. Recrystallisation of ttre residue gave

4-hydro{f -3 15 ,5-ttimet}ry1-1-B-toi'-renesulphonyl -2-pytazoUne ( '28 g'

71ft) r rnrpr arrd. mixed. mop. 129.5-11O,5o. The infrared- slectnrm wa,s

id.entical with that of an authentic sample o
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ylhen the anti-j-so¡ner (tte¡ of mesityl oxid.e epoxid"e-A-toluene-

sulphonylÌgrd.razone was subjected. to sjmil-ar cond'itiolrs alow yielld' (ca'

51rù of /¡-hyd.rrr xf-j $ ¡! t -trimethyl-1'-g-toluenesulphorlyl-t-p¡zrazoline,

mopo antil mixed. flrp. 129.5-13o.5o r 'wâs obtained''

-T uenes 1

À couple of drops of boron trifluorid"e d'iethyl etherabe vrere

adcLed' to a solution of the 5¡p-isomer of mesj'tyl oxid-e epoxid'e-¡-

toluenesul-phonyJ-hyd T,,zo¡'e (ltl; .2Q 92 O,J1 nrnole) i¡r ether (tO rnf)

a¡rd. the reaction rnixture was kept at room temperatune for 12 lrlT' After

the reaction mjxtu::e ha.d. been d.iluted. with rvater, the orgarric material

was extracteC. into ether. After the ether extract had' been washed' with

water, it wa,s d.ried. and. evaporated. Recrystallisation of the residue

fnom ethanol gave M-p-igl.J{¡llesulPhglÐrl=Pvr,azgls (.1t* g,

7íù as colourless plates¡ rrropr 1lþ.5-,1;+6,50 (nouna: Cr 59.Oi f|e 6.1;

N, 10"5o C1 flðZ)f. requir"es C,69.1; Hr 6.1i N, 10"6|14)¡ rlcllìrro

(CUCfr): õ1 n}r 2.Ø (trvo sin¡'J.ets, 6H, trvo methyl grrcups attached' to

ring) t ò2ot+ (f,wo overlapping singlets, 6H', methyl group attached' to

ring and. methyl group of ¡-toluenesulphonyl grrcup) I and' 67'5t 7'7 (tB

quartet, J¡B IoQ f1z, aromati-c protons of 3-toluenesulphonyl group) 
"

rifluo d.ie etherate

1 -p-s o fggpgL:¡1:bq-Iu}:hpË1"'o Ií"q -0-1åL

A couple of drops of boncn trifluoricle d.iethyl etherate were
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ad.d.erL to a solution of l¡-hydnc¡y -3 15 r5-trimethyl-1-p-toluenesulphonyl-

2-pyrazoline (114; .10 gr .J5 mmole) in ethsr (to mr) ancL the reaction

mixture was kept at room temperature for 2t¡ :r'lr. After the reaction

mjxtr:re harL been d.il-uteô with vrater, the organic naterial was extracted

into ether. After the ether extract ha'd' been washecl with sodiu'n

bicarbonate a¡ld water, it rvas d.ried., and. evalnrated. Recrystallisatiolr

of the residue frrcm hexa¡e-carbon tetrachloride gave a quantitative

yielcl of starting matarial¡ mopo a¡d. mixed' fi.po 129"5-13o.5o'

Io sr¿l-te-î

lfle I

Freshly d"istilled. 2r3-diltydropyran (6 *f) 'was adde¿ to a solution

o f l¡-hydrn W4 þr5 -t rimethyl-1 -¡-t o luene sulphonyl -2 -py' e'zo1ine ( 1 1 4 ;

4 g, 1t¡ nrnole) in chlor.ororm (15 ml) and the mjxture was acidified' by

the ad.d-ition of three drops of concentrated hyrtroch-lorid"e acid-o After

the reaction mjxture had. bc;en kept at room temperature for 2 trct it uas

neutral-ised. by the add.ition of aqueous sod-ir¡n lSrd'roxide ' Ad'd'itional-

chloroform was ttren ad.d.ed. and- the ch-loroform extract was washeÔ thoroughl-y

with water and. d-rieðo Evaporation of the solvent gave a¡ oil which was

d.issolved. i¡r carbon tetrackrlorid.e and- set aside at Oo fo:: several days'

Recrystallisation of the precipitate fronn hexane-carbon tetrachlori-d'e

rame toluene sulphonyl--2-
gave

¡vrazol:lne (+.8 e, g4'") as cofourless prisms¡ ITIcpo g5-99o (}''orxrd':

cl#z6Nzo;! reluires c, 59'0; II ' 7'2iC, J8.9i Ht 7.1; N¡ J'lo
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Nr7.6Fù¡ nrlnorc lcoclr): ò1 .3, 1.35r1.tþt1'6 (singletst 6-æP-

dimethyl pr.otons)¡ ò1.5 (broad multiptet, 6 methylene prr:tons), ð2'0

(t'no singlets, fI, N=C-CHJ), ð2.1+ (singlet, fr, rnethyl protons of ¡9-

toluenesulphonyl grcup) t 63.65 (broad' mr;ltiplet t Ù7t AaIe) r ðlp']

(sing1et, 111' ql4) t öt+"55 (broaa singlet, lH, Oq.-O)r and ò7'3t

7"8 (.qB quartet, JAB B.O IIz, [H, aromatic protons of 3-to1-uenesultrfronyJ-

group). Integration of the sig¡als at ð2.0 ind"icated- a mjxt¡re of

diastereoisomers in the ratio of 1 z1 .

1

sodium hyd.rid.e (.60 g, t! mmole) was add.ed. to a solution of l¡-

hyclro{y-J rJ rJ -ttimethyl-1-3-toluenesulphony}-2-pyrazoline (t t 4'; 6 g'

21 nrnole) in anhyd.nrus d.imethoxyethane (¡O r¿) anil the reaction mixture

was stirred. at rr¡om temperature for þ nr:in. Methyl iodid'e (tO mf) was

tlren ad.d.ed. and. the reactiorr mjxture was stirred' at ¡nom ternperature for

6 hr. Àfter ethanol (¡ *f) had been carefrrlly ad.d-ed ¡ the resulting

solutio¡ was poured. i-nto water and the orga¡ic materlal was extracted'

into ether" After the ether extract had- been washed' with vater' it

was drj.ed. arrd. evaporatedo crystallisation of the residue from hexarte-

benzere gave toluenesul-pho ),-2-þunazoline

(+.g e, 6ï,4) as chr-urþ crystalsr In.P. BZ'B3o (for:rra: Cr 56'9i fl' 1"Oi

Nr 9.7. alr*nrdrOrS reQuires C, 56.7i Hr 6"8; N, 9'5,q¡ rulluro çCOCtr/

cclo): ö1 .35, 1.63 (trvo singlets, 6 gg-d'irnethyl protons) ' ò2'o (singlet¡
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5Ir N=C-CHr), ¿Z.l$ (singl.et, 3H, methyl pnctons of ¡-toluenesulphonyl

grÐup) , ö3.Ìt5 (singlet, 3H, {aE¡) t õ3"95 (singtet, 1H, -cgæ)' anê

õ7,j¡ 7.8 (jB quartet¡ JAB 8.0 Hz, LlI, arrcmatj-c p'otons of 3-toluene-

sulphonyl grþup) "

uenes r_ne 1 a

Sodiwn hycLrid.e (.Oi g, 1ol¡- mmole) ** added. to a solution of þ

hydroiqy-J þ þ-tr-imethyl-1-p-toluenesulphoryl-2-pyrazoline (t1t,-; .28 g,

I .O mmole) itt "nftydrous 
dimetho¡yethane (t5 tnf) a.d. the reaction mj-x-

tur.e was stirred" at n¡om tenrperatru'e for ! min. Benzyl bronid-e (.5 
^r)

was then add,ed. and. the reaction mixtr.re was stirred at room temperature

for 1 Z ;¿r. After ethanol (f *f¡ harl been carefully ad.d.ed¡ the resulti'g

solution1rfas pour€d. into waber and. the organic materia'l was extracted-

i¡to ether. After the ether extract had' been washed- with water, it was

d,ried., and. evaporated.. crysta-llisation of the residue from hexane-

benzene gave uene

;jgg (o"t8 g, t¡[li¿) as a col-ourless solid-, mnpo 111+'5-115'5o (Found':

c, 6t+.5; H, 6.!; N, 7.6. trde+*rorS reQu-lres c' 6d''li H' 6'5; N'

7.5"ñ)e fionor. lcncrr): ö1 .32, 1.55 (sing']ets, 6 -gggdimethyl protons) '

õ1 .92 (singlet, 3H, J{=CÆl) r ö2.t+ (sing}et, li, methyl prrctons of

¡-toluenesulphonyl group) , òl+.15 (singletr 1I{, -CH{), ò4..6 (singlet¡

ãI, -O{H2-Ph) , ò7.3 (multiplet, ! aromatic protons)t and ö7'3' 7'B

(æ quartet, JjB 8.0 Hz, lli, aromatic protons of ¡-toluenesulphor¡rl

group) .
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oIi.ne 1

Sod.ir¡n fryd.rid-e (.þ E¡ 21 rrnole) wa,s ad.d-ed. to a solution of l+-

methoxy-J þ þ-trimethyl--1 -p-to¡.rcnesu1phony1 -2-pyrazo:-ine (lZ+; 3'8 g,

1J nmole) Ín d.irnethylsulphoxid.e (¡O tf) and the reaction mixture was

stirred. in an atrnosphere of nitrogen, at room terrperature for 12 lnr¡'

After the mjxt¿re had. been d-i^l-uted- with a bri¡e solution, the organic

material was extracted- into ethero The ether extract was separatedt

dried-¡ and concentrated. to give a resid"r.:e which was chromatographed on

neutrar alunina. Elution w:ith ligþt Ftroleum (b.p. I+0-600) containing

ether (l%, ZOO n¿) gave only mineral oif . El-ution with ether gave

r+qglbox¡e2-:2:liry¡eth.ILú-nqthvlelg:hpvla?olinq U 'z s' 64/ù as a

colourless li<truid. An analytical sample was prepared' by evaporative

distillation, úo/12 rnn (l'ound: C, 60.2i 11r 8.6; N, ?-O.3. Cff flZO

æquires c, 60.0; H,8.6; N, 2o.o). À*ux (ethanol) Ul G 1P'l>) ard'

3rþ (e 1þ) nn. Vnax JogO,16Lo, and. lJO cm-1 1c=cHr)¡ ïIomrr. (ccr'):

ò1.1 (singlet, 6 g3-d-imethyt protons) t ó3'35 (singlet' fr' AOEJ)'

óU.5 (aouutet, Jc 1.o Hz¡ ø1, CtEz), ana õ6"5, (triptet' ta 1'7t 1'9

Hz, 1fl,, 4EA).

-{ne ene-
d.

1
1

Freshly sr¡blimed. potassiun tq{9-butoxid.e (.OOB g, oO7 ¡nnole) **

arld.ed to a solution of lç-methoxy--J'J-'Jimethyl-J-methyrene-1-pyrazoline
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(.2O g, 1.J r¡:rnole) :n A:metirylsulphoxj-d-e (ZO mf) ar¡d' the reaction

mixtnre was heated. in ar¡ atmosphere of nitrogen, at 600 for 6 1¡t'

After the rea.ction n:ixtr:re had. been d.iluteiL rvith brine solution' tbe

organic material was extractod. into ethero The ether extract was

separated., d.ried¡ and. the solvent waporated to give a pale ye1low

oil ( .15 gr TTtù w;¡íc¡. wa^s identifieiL as starting mater:iaJ- by compari-

son of the i¡rfrared. spectrwr with that of the starting material'
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Work ribed.

(putt .)

a

Á,t

su1 vI-2- :.ne ( 1 bv the act n-toluene srrlphonyl-¿- -__ _: __.-&

hydrazine on t rans-d.'t¡pnone oxi-de .

Inat¡rpicalexperimentamixtureof¡-toluenesulplonyl-

hydrazine (Z e, 11 mmoJ-e) artd i=g$-d'¡pnone od-d'e (2'2 g' 9 nrnole)

i¡r acidj-c rretharrol (l%UrÐr, lO nù) was heated. urder r^ef:lux îot 30

ntino0ncooling,thereactionmixture.!Vaspoured.intowateraI1].the

organic material was extracted. into ettlero After the organíc )-ayer

had- been wa.shed. with aqueous sodir¡n hydroxide it was d-ried', aJ1cl

evaporated.. The residue, a gì¡fl, wa,s chromatographed. on silica ge1'

After preliminarxr spectral stuùies the gr.ans vrtrich were eluted' from

the col.¡nn .¡,e:¡e not further irvestigated" A sjmilar mixture of grms

wa^s obtainecl on usjng acetic acid. in clloroform (t:t) r 1% p--toluene-

sulphonic acid., or 1tf perrhloric acid in methanol as the solvent "

A ed. ation o the toluenesuf phonvlhvrfrazone of trans-

dvonone oxide.

3-Toluenesulphorlylhyd"razine (2 g, 11 nrnole) was ad'ded to a

solution of trans-dJrpnone oxide (2.2 g, ! mmole) in methanol (¡O *f)

arrd- the reaction m-i¡cture was kept at rocrn temperature for 2'\ }ir'

After the mixture had been d.jJ-uted. v,n.th lvater the organic materiaJ-
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wa-s extracted. i-nto e bher. After the ether extract had' been washed

with diJ-ute acetic acid. j-t was d.rieclr afld- evaporated. cryst:'l'l lsatj'on

of the residue from methanol-rfater gave a nearly quantitative yield' of

starbing material¡ lrlrpr aïrd mixed' m'p" !1 -)2o '

A sjmilar resul-t wa.s obtained .,r,Ì:en the above mixture was heated'

u¡rder reff-rx for 6 hr or .when the above mj:ctu:e wa.s acidifieô by the

ad.dition of a coupl-e of d.rops of acetic acj-d. anô the reaction m:ixture

kept at room temperature fot ZIv hr'

S,yrr- gûd' artti-3gglA,of-the I u]- of ò

g-Toluenesulphonylhydrazine (2 g, 11 mmole) wa^s added" to a

solution of d¡pnone (1.8 g, B nmole) in metha¡or (+o mr) and- the

reactlon mixture wa,s kept at rocrn temperature for 48 hr. After this

tirne the reaction mixture wâ,s concentrated' to 20 m1 and' set asiàe at

Oo for Zt. ,,t. The crystals r,¡hich vuere deposited- wer€ r€nloved by

filtration ar¡d. Ìvere recrystallised frrcm me+"hanol to give the ¡i49'I

mel-tinq pojrrt isomer of tþ9-

("j.t*l gr117¿) as colourless crystal-s¡ m.p. 151-$20 (For':nd': C, JO'B¡

112 J.B; N, 7.2. CZSHZÐ,O,S reQuires C t 7O'8i Tl'. 5'7i N' 7'4'ò'

-4v 33oo cm-' (tl-tt).
rûax

The mother liquor was then djJ-uted. with water and' set asjde

at 0o. The crystals ulnich were depositecl, were rerrl3ved by filtration

and- were recrystallised- f¡'om rnethanol-v¡ater to give the lov¡eL4gt[i4g
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¡g+pt-+.*"q-."L t¡g p-39}:¿qJf"ulÈi'hqnvþ.fÈqaz-qn"-.gf.gæ3 ('95 8t

jqq as colourless crystals, m.pr 111-1120 (lor:na: C2lO'5i Hr 5.9i

N¡ /.Oo "ünrÐrlrS, 
reQuires C 2 JO.8; Hr 7'5;Nr 7'Úó)' v** SSOOcrn-1

(u-tt).

The n.m.r. spectra were not mea^sureô d'r¡e to the poor soJ-r'rbility

of the compourrds in normaf rlolllof¡ solvents'

At enoxidation of the s¡m- ard.- anti-i¡glAÉ thq nlgfgg1-

sr-rlhoqftb¡4rqzo+e of d{gnong.

(") m.4h-loroperbenzoic acid- (Õ4 e, 2 nrnole) was add-ed. to a

solution of the higher mel-ting poi-nt issner of d¡4pnone 3-toluene-

snlplronylhydrazone (.78 g, 2 nrnole) in clr-loroform (50 mf) ard' the

reaction mixture was lcept at :room temperatuæ for 2l¡ lnr. After the

reaction mixtur.e had been c1iluted. with water¡ the organic layer was

separated¡ washed. with aqueous sodiun bicarbonate, dried, ard evapora-

tedoCrystallisationoft,kreresj.duefromethanolgaveanearly

quarrtitative yie}d. of starting material¡ mop" and- mixed' mop' 1!1 -152oo

.â. simiJ-ar resul-t wa.s obtaj-ned using the lower melting point

(U) Aqueous sod-ir¡n hydroxide (V"' Z n) arfl 3Ú/" hydr"ogen

isomer.
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peroxid"e (¡ Inr) lvere a.dd.ed to a solution of the higþer meltirrg point

isomer of clypnone ¡-tol'enesulphorgrlhyd.r:azone (.78 g, 2 nrnole) in

mettranol (ZO *f) and" the reaction mixture was stirred at roon tenrpera-

tv;re for 12 hr. Further aqueous sod'ium hydruxid'e (V"t Z "']-7 
and'

J(rnydrogen penoxíde (3 nr1) were add-ed. to the r"eaction ¡n-ixture, artd'

the reaction mixture was stirred. at rrcom temperature for aJl ad'ditional

12 :hr. Àfter the reaction mixture had. been d.jl-uted. with 'lvater¡ ttre

organic materia-l- was extracted. into ethero The ethereal extract was

washed. with aqueor¡s sod.irm thiosulphate solution¡ dri.edr aJld- evaporated'.

crystallisation of the residue f:¡om ethanol gave z neaJ]y quantitative

yietd. of startÍng material¡ nrpr and. mixed m.p. 1þ1 -152o .

A sjmiLar result was obta-ined. using the lower melting point

LSOIII€ f o

Reaction of S chlo

@.
¡-Toluenesrrlpìronyl chlorid.e (.5O gr 2.6 mmole) 

'va= 
adde¿ to

a sol-ution of f¡-hydro:,if-J r!-d.iphenyl -Z-pyrazoltne (y; .l+8 g, 2 rrnole)

in pyridine (ff *f) ar'¡d. the reaction mjxtr.¡re wa.s kept at rosn tempera-

ture for 214 nr. After the reactlen ¡nj¡çf,r:r'e had been rliluted- with

water, the organic material was extracted into ether and the extract

was washed. rvith d.ilute hyd,rnchloric acid. and. dried. Evaporatj"on of

the solvent gave an ojJ- which was crystallised. from ethanol to give
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lr-tryd.rory-J,þ -d.iphenyt-1 -I-to¡,e rresulphor5r1 -z-pytazoline ( .51 gt 6J/") ,

rnrpr arrél mi-xed m"p. 22+'225 The infrared spectrr.m was id-entifieè

witkr that of an authentic samPle.

o

1 uerE-

su1 ine (1 ¡6) bv the action of p-toluene suf PþonYl- çhlqI-À.ll_

icle on i"i

(Ð ¡-Toluenesulphonyl clr-lorid.e (.50 g, 2.6 nrnole) ** ad.d"ed.

to a solution of J+-trydro>ry-f -+nethyl4r5-ð'íphergrl-2-pyrazoline (62; '5 g'

2 nrnole) in pyrid.ine (1O tù) and. the reaction mixtur"e was kept at room

temperature for ?J+ nr. Àfter the reaction m:ixture had' been d'iluted'

with water, the organic material wa-s extracted' into ether arrd' the

extract was washed ,Jv:ith diJ-ute tryd.rrcclr-loric acid- and- d.ried'. Evapora-

tion of the solvent g,ave an oil which was crystallised' from ethanol

to give starti-ng material (6Tft)¡ ûìrpo a¡¿. mjxed m.p. 2O7-208o'

(b) when the above reaction m:ixture was heate ð- at 4,4ao

forl2hrtherewa,sobtajned.amjxture,chrønatographyofvirichgave

only guns which after preli:ninary spectral stud.ies were not further

irwestigated..

(") ïfhen the above reaetion mixtr:re was heated" at 8Oo for

1! min there wa-s obtaj¡red. a mjxture lrÈri.ch r'¡as adsorbed onto a colt¡rn

6
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of silica gel-. ElutÍon of the colt¡¡ur vrith chloroform gave a gun

rr¡ïrish afir,er a prel-irninaqf s¡)ectral study Was not fr¡rther investigated'n

Elution of the colunn with ethanol gave a solid vutrich was pr:'rlfi-ed

by snblimation (ZOOo, .1 *) to gi'e 5-¡nethyl-Jrlç-dipher5rlpyrazole

(.ltr e, 73%) as colouriess prisms¡ IIIrpr 17t+-16o (tit'32 t75o)'
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\¡I o::E d e s clibeU4g[ggL9E-IJ,I.

(part d)

ß. ßÐ j¡nethvlacrylophcnone ¡

p¡þDimethylacrylophenone¡ b.p. 118-1 2Oo/12 nrn (fit "7r' lO4-

lO6o/5nn)r wâ.s prepared. by the method- of Snith and Engelhad'to7ù.

p, F+jmgthy-1. qgrvl-ophgnonp gxid-e (lÀz).-

To a solution of prp-d-imethylacryIopJnenone (¡' g) in methanol

(¡O rf) was a.dded- 4 sod-ir.rn Ïryd'roxid-e (6 tf) anù 3AÁ hydrrcgen perox-

ide (6 rnl). The solution'was stirred. for 12 ht and- then dil-ute¿ rrith

an equal vol.ume of saturated. sod.ir:rn chlorid.e solution. After the

solution had. been thorougþly extracted. with ether the extracts were

cornbined, v¡ashed with saturated. aqueousi sod.ir¡n tliiosulphate solrrtionr

and. d.rj-ed.. Evaporation of the solvent gave ar) ojJ- 'rvhich crystallised

frrcm hexane. FrÞp+$etfi.vfacrvioøg!949-g1g9 (3 g' 6{") 
"va's 

obt¿r:i¡red'

as colourless prj-sms¡ Irlrpc 53+l+o (For:nd: Ct 74'7i H¡ 6'8; N' 18"1 '

C1.Ht ,O, reluíres C , 74.9i H, 6.9; N, 18.ú). v 17ù5 o¡-1 (c=o);
nlax

Írofir¡ro (CDCI-,): ö0o91 , 1.3 (tuo singlets¡ 6 ggrdimethyl protons) ¡

63"6 (singlet, 1Hr>52ë-) ùrd ð7.5 (rnultiplet¡ ! aronratic protons)'

lr-Hvdnr xv-5 '5-d.ime thvl-f -pherryl-1

To a solution of prp-.d.imethylacrylophenone oxj.de (l+Z; 2 g, .01

mole) in a chloroform-acetic aci-d- mixt.¡re (tzl ,2OO n'J-) 'rvas added

I
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¡-toluenesulphonyiJryd"razirg 
(Z g, '01 nole) and the solution was heated"

und"er reflux foc J r¡t. The cooled" sotution wa's then poured' into water

ard_ the chloroform layer was separated, washed" thorougþIy with water'

aqueoussod"j.r¡nbicarbonate¡andaqueoussodir¡nhyd.rroxide.Removalof

the solvent from the d.ried. chloroform layer gave aJr oil uÈrich wa,s

crystallÍsecl from a petruler¡m et]rer- (b.p. 40-601 carbon tetrach-loride

mjxture to give 1 uenesu.lphonyl-

Z-wr zp:'=,,e (1.1 e, 3g/") a.s a colourless so1id., mrp' 173-11,4? (louna:

cr 62.5ì ÍTt 5"9; N ¡ 8n2, cr#zdzors reouires c' 6z'8; Hr 5"9; Nr

B.1fù. V*")c J4BO cn-1 (O-g)¡ ïromoro (CDC1,): ò1 .3r 1.6 (tuo singlets¡

6 gg-dimetþyl protons) , õ2Õ (sínglet, JH, methyl protons of 3-N61usl1t-

sulphor¡yl group) r òI+.6 (singlet , 1Tl, proton at the 4-position), ana

o7.l (muftiplet, ! aromatic protons). The hydnrrrylic proton could'

not be detected.

-clime 1-

Acetic anhyclride (z ^r; was added to a sorution of 4-hydrory-5n5-

d.imethyt-J-phenyl-1 a-toluenesulphor¡¡l -Z-pyrazoline (lt^S; .2O g,'6

nunole) in pyridine (fO mf) a¡d the reaction mixtrrre r'vas kept at rrcom

temperature for 21¡ IIr. After the rea.ction mixture had' been djJ-uted'

withwater,theorgarricmateria-lwasextracted.intoetherand.the

extract was washed. with d.iJ-ute hyd.rochloric acid., and' d-ried. Eva-

porationofthesolventgaveanoilwhichwascrystallisedfrcm

a
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hexane*rnetkrylene chloride to giv'e -p-

lqlqes ("1g7 g, Bgl) as colourless prisms,

mnp. 12)v-1úo (Four:ra: c, 62"1+i TIs 5"9i Nr 7'2 " "rot'rlrO;!; 
reouires

* 176o ur,-1 (o-co"cttr) r romuro (cncrr):

ò1 .r+, 1.6 (t,,",ro singlets, 6 -g-dirnethyl protons) , ö2"1 (singlet, 3LI,

methyl pro-bons of ¡-toluenesulphonyl group) e 62"11- (singlet, 3I1t

.O-CO-C1{-,), ¡6"0 (si:rglet, 1H, proton at t}re l--position), arid òJ"3*t'
(mu-ltiplet, ! a-romatic protons) "

E.ri-D1methvt-L-rn -P{oJr:*ne:
1r-¿+-#

sul ine (11,5).

3 r5-Dinitrobenzoyl cl¡lor..icle (.31,. g, 1 .5 nrnole) lvas ad.ded" to

a solut j.on of Þlrydr:oxy-! rþ-<ì.írnethyl-J-phen¡rl-l -3-to1uenesu1piror¡y1-

2-pyrazolíne (ll.,l; "50 g, 1.1¡ nanol.e) i,, py"icline (20 nLI) and' the

reacti.on r¡rixture v¡as then heated. unrLer refh¡i fot 12 ltr' On cooling'

ilre rea.ction ¡nj:ctur-e wâ.s djJ-uted' vrith v¡ater a:rd' the organic material

was extracted- into ethern The ethereal extract was then washed' with

rtjJ-ute hydrr:chloric acj-d. and- dríed-o nvaporatíon of the solvent gave

an oil uirj.ch was crystall.ised. from a petroleurn ether- (b'p' t+O-6Oo)

c arbon t e tr acl:f orid'e mixture to give fu5-=Èt*s!4H-t-A{ei!æþgeg-

caÊgqy].oxy:ã:leirsnÏl.-Ji-p-ii+ ('61 e' 797")

as a pale ye1^lovr crystalline solicl, il.p. 123,5-121+,50 (Fowrd: C,
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56.9; H1 Lt,"J:N, 10"1 . 'rfrÐfgs 
t"ø"ires c ' 56'Bi H¡ l¡'1; N¡

1o.Llù. vm'17b (o-co-rrt(llo2)2)¡ nerrlrrr lcocrr): ò1 ,^5' 1'6 (two

singlets, 6 ggrd-irnethyl protons) , ó2"1+ (singlete JHe metk¡yl protons

of 3-toluenesr.:-1phonyl gr"oup) , ò6"3 (singJet' 1I1' proton at the I¡-

position) r md õ7't+' 9.-1 (multif'r1ets' 12 aromatíc protons) "

L-Ke-to-q .5 -dïnelEfl-J -12þenvl-1 -

Jonesr reagent (1-1 equivalents) was ad.d'ed. to a solutíon of

[-hyd. ro 4r -J rJ'ðim ebhy]- J -phe nyI - 1 -P- t c l' ue ne s ulpho 4y L-Z'py r azo I ine

(1t3; ,o7 gt .2 nmole) in purified acetone (tO mf) ard' the reacti-on

m:ixture was then stirrecl at room temperature for 10 min' After the

reaction mixture ha¡1 been d.iluted. 'lvith in¡ater¡ ttre organic materia-l

The ethereal extract was dried' and' the

yiel-cì. a solid' Recrystallisation of the

soIi.d. from petrorern: ether- (b"p' 
'+0-600) 

ether Bave 'ü;Þ!d-å

4i¡letlutat-phenvt-1 -r-torgqnesuJ--Lþ@ ( "o6 e' 7Y")

as colourless plate s¡ lTrrpr 119-12oo (Found: c' 63'2i lI' 5'l+; N'

7.9. cr dïr d zo¡=
requires c, 63o2i tre 5.3; N, B.*")" À*u,. (ethanol)

ú7 G 1J+,Boo) arrfl 337 (e 7'JOo) rnr; V** flzo q{1 (c--o) ¡ nrllrerr

(CIrCb): öl .5 (singJet, 6 ggg-d.iaretkryt protons), õ2'1 (singlet¡

I], methyl protons of ¡-toluenesulphorlyl group) r and. õ7.J (mrnti-

p1et, ! anomatic Protons).

was extracted- into ether.

solv'ent ïras evaporated to
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sod_ium hydrld"e (.06 g, 2"5 nrnof:e) w"= add.ed. to a solution of

I¡-hyclru 4y $ rJ -Jl:-Jnethyl -J -ph e nyI - 1 19- t o1 ue ne s uI ¡ùr onyl -2-py t az al,ine

(ltu3; .55 g, 1 .2 mmole) in annya-r.ous dimethoiçrethane (zo rnr) ancl the

reaction ¡nj-xture was stirt'ed. at room temperature for 2 min' Iüethy1

iod.j.d"e (¡ tnf) wa,s then a.d.d.ed. a'd- the reactj-on mjxture was stirred' at

ro<m temperature for þ hro Ä,fter ethanol (i *f) had. been carefull'y

adcl-ed-, the resul-ting solution v¡as por.rred. i-nto water and the orgarric

materia-l was extracted- into etlter. After the ethereal extract harL

been washed. '¡l.ith water, it was dried, anrì' evaporated' Crystallísatiorr

of the resid.r:e from hexane-carbon tetrachloriôe gave lg9!þgS*fJh-

-Èis@-p-@ssrgsl}Ée@ ('+B e, 9ÚÐ â's

colourless prisms¡ rnrpr 93-9Uo (Found: C, 63.7; H,6.5; N, 7.7.

"lf z{ rorS, 
reeuires c, 63.7; H, 6.2; N , 7 .ffi) ¡ frrnuf,o (ccrn) :

õ1.3r 1.6 (t.,vo singlets, 6 gg-dirnethyl protons) t ö2.3 (singlet¡

JH, methyl pro.bons of ¡-toluenesrrtphonyl grotrp)¡ õl¡.3 (singlet¡

1H, proton at the ta-position), a'a ö7.1 (muftiplet, ! an:matic pro-

tons).

-151*

tho -C-ime S

-dime uene

Í¿sL
Sod.iun hydrid.e ( .OB g, 3.3 runo:-,e) ** add-ed' to a solrrtion of
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l¡-hyclro4yj,!-d.irnethyt-J-phenyl-118-toluenesulphonyl-2-.pyrazolirre

(ltr¡; 1 ge 2.7 nrrrole) in arùrydrous d.imethoxyethane (¡O *f) and' the

reaction mjxtUre was stiryed. at roorn temperature for 2 mjn' BenzyL

brrcnride (f *f) was then a.dd.ed- and. the reaction m:i:ct*r:e was stirred' at

room temperature for 1 2 ltr. After ethar¡ol (¡ *f) had been carefully

adc1ed., the resul-ting soluti-on v¡as poured. into water a¡d- the organic

material 'wa*s extracted. into ether" After the ethereaf extract had'

been washed. with water, it was cLried., md evaporatedn crystallisation

of the resid.ue fro¡n hexarte-carbon tetrachloride gave tt-þenzLW-5¿b'

d j4ethyhLphenvl:I-p*9ftqç@ ('gB e, 7B/") a's

colourless needles¡ r¡cpo 133-fl+o (Found: C, 69.0; H¡ 6.0; Nt 6"8o

"rSHrðZOrS 
reeuires C, 69'1; H, 6.0; N , 6.5%)o orlllor' (æl/tCnnr):

ð1 .J+, 1.J (two singlets, 6 fg-dirnethyl protons) ¡ ö2.3 (singlete $I¡

rnethyl protons of ¡-to1r:enesuJ-phorgrl group) r ò4'4 (singlet t ÙIt

benzyl-ic methylene protons) r õL'6 (singlet, 1fl, proton at the þ

position)r and. ò7.J (muJ-tip1et, 1[ arornatic protons)"

ane 1

Sodir¡n hy.Jrid_ef (0,t5 g, 6o2 mmole) was ad.d.ed- to a solutlon

of l¡-metkroxy-5r!-d.irnethyl-J-pheay1.-1-J-toluenesulphon¡yl-2-pyrazoline

I The sod"ir.rn hyclride mineral oil d.ispersion was repeated-ly washed-

with hexane and. heated. wrder ref¡¡x in hexane (ZO *f) for t hr.
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(llr7; 2g, 5.þ mmole) in arùryri-rous d'jmethoryetharre (¡O rnf) a¡d' thí)

mjxtu::e lvas then heated. w¡der reflux in an atrnosphere of ni-trogen

for J hr. lVater was cautiously a.dcled. to the cooled solution r¡ntil

the excess sodir.rn hyd.rid.e hac been d.estroyed-o The mixture r¡¡a's then

poured into v¡ater and- the organic materia-l 'wa.s extracted' into ether'

After the ettrer extra.ct had. been washed. with water, it was dried'¡ anrd'

egapor.ated. CrystaLlisation of the residue from petr:o1erm ether (b'p'

lO-lFOo) gave tr---keto:5-r5-=1j¡rçthZ1*l-:phelvti?:pyl @9. ( "51 e' $t/q

as golden plates, m.p. 11 6-1170 (lor:nd: C, Jo'Z; H, 6'5; N¡ 1[-'9o

CttHl/rIrO reeuires C , JO"Zi H, 5.4; N, 1t+"ï,á). À*urc (ethanol) 257

(e 11r,+oo) anð" 372 (e 4rooo) nrn; vmar{ JJOO ard 168o oo-1 (r'r-u a'a

c=o respectively) ¡ roilroro lcncrr) z ò1.3 (s5-ngtet, 6 -gg'gdjmethyl

protons) arraL ò7.5 (m¿1tiplet, ! aromatic protorrs) ' The amino proton

at tlee 1-position could not be detected'

A sj-milar result v,¡a,s obtained when compor:nd. 145 v¿a.s subjected'

to sirnilar conditions.

-4 o1 a
1

Jonest reagent (1 .1 equivalents) wa-s arld-ed' to a solution of

1 -ace tyl-þhyd ro xy-! -methyl -3,5 4ipyrenyl-2-py rczolJ-ne ( 64; o1 4 g'

.! nrnole) jn purified. acetorre (tO rnf) and. the reaction rnixtr:re was

stirred. at roon temperature for 10 nÉJ¡. Afl¡er the reaction mixture
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had. been d.iLrrted. with water, the organic material was extracted into

ethero The ethereal extract was dried and the solvent was evaporated

to yiel,J. a solið. Recrystallisation of the solid fr"oni petroletmt

etJrer (b.p. ¡o-6o0)-ether gave keto -me i.

z-pylgZg¿igg (.11 er 7%) as colourless plisms¡ Inopr 1OB-109o (Found:

cr 74.2i Ht 5.7; N, 9o7' ctdtl è\zoz requires c' JI¡"o; H' 5'5; N'

9.6%). tr*ujc (ethano]-) 2t+9 (e 1J+r6oo) arrd' 3t+3 (e 11r4oo)nm; vrno

i720 a'd. 17OO cm-l (C¡ a'd N4O-CIL respectively)¡ n.m.r. (COCtr):

ô1 .9 (singlet, JII, methyl grcup at the 5-position)r ò2'5 (singlet'

JH, N-cOalI¡)r arìd. ¡7.J (mr:ltip,let¡ 10 aromatic protons)'

-{ne l-ne 1

1 *Acetyl-l¡-keto-!-m et}ry:-.-3 r5-d.iphenyl -2-pxrrazoline ( 1! O; 1 E ¡

J.l+ mrnoLe) vr"s dissolved. i¡r a solution of pota,ssirrn hydrrcxi¿e in

methanol (lØ", 25 n¿) a¡d. the sol-ution wa.s Ìreated- und-er ref¡:x for

JO min. The cooled. solution was por.rred. into water arvl the organic

material lva.s extracted- into ether. After the et'Ìrereal layer had' been

washed. thorougþIy l,vith water, it was d-ried'' and evap'orated' The

residue wa^s crystall-ised" frorn hexane to give -methvl-J,5-

d.ipher¡r1-21p¡¿:-g,j!gp. (.61 g, 71%) as yellow needles' il'p' 1O¿F-105o
*Æ-c

(Found.: cr 76.4i H r 5.7i N, 11.1. cl61ll|20 *aires c ' J6'J; H'

5"6; N, y.ry;). À*o (ethanol) z6+ (e 121600) anð.582 (e 4'BOO) run;
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v_ -__ i21o ard. i6go crn-1 (1q-n *ra C=O respectively) e rlolnrrr (cncrr):
MAJC

ðt.B (singlet, JH, nethyt group at the þ-position) and' ò7'J (multi-

plet, 10 a¡cm¿rtic protons). The amj¡ro proton at the {-position

corrld not be detected-o

1 o

Sodir¡.n rry,1rial (0.t5 g, 6,zrnno1e) was ad.d.ed to a soLution

of l¡-metho:<y{ rþ-,li.niethyl-J-pher¡y1-1-J-toluenesulphorSrl'?-pytazoline

(ltu7i 2 gr 5.! nxnole) i¡ anhyclrous dimetho4yethan* (¡O mf) ard. the

mjxtur.e wa-s heated. und-er reflu:c in an atrnosphere of nitrpgpn for t hr"

on cooli¡rg the neaction mixture was fjl-tered- and' the solvent rsnoveå

-il-ygggg at Oo. The residue, an oi1¡ wâs d'issolved- in trrtroleun

egrer (bop" lO-hOo) and coolecl i-n a d.ry ice-acetone batho A solid

was cleposited and. th-is wa,s removed by fiJtratíon. t*-Ms-t]noFr=2t31'

4imetl¡¿1=2-pherrvl:]il-pJlazqk 
(.57o g, 5ú) was obtai¡red' as a pale

yelrow soIid., m.p. J!-l¡oon Àru* (ethanol) Ú7 G B'2oo) arfl 293

(e zroo0) nn; u*o 163o (c=caffir), rl¡mcro (cclt: ò1 'JrO 
(singlet'

6 ggg-dimethyr protons), ò3.71+ (sl:rglet , 3H, -otër)r ald ò7'5 (multi-

p1et, ! aromatic protons) c The mass strÞctrr¡n showed. a parent ion

peak at m/e 2o2, r¡ùrich is the e4pected. molecular weigþt for the

compounð.

I The sodir¡n hyclrid.e mi¡reral oil d.ispersion wa.s freed of the

mineral oil- as outlined- on page 10J'
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1en

soðiun rryd-rid'el (o'o75 E' 3o1n'rnole) was arfded' to a solution

of 4-benzyl o:ry-! r! -d im ethyl-J -phe rryl-1 -3-t olue n e s ulphonyl- 2-

pyrazoline (t4a; 1 g, 2.3 nmrole) in arrhyd.ror:s d.jmetho4yethane (¡o mr)

and the mixture was heaLed. r:ncler reflr¡r i¡r an atrnosphere of nitrogen

forlhr.Oncoolingthereactionmixturelvasfittered.and.t,Lresolvent

rernoved r¡Jggìrg at Oo. The residue, an oiJ-, ('48 g' B1%) ' was d'is-

solved. in petroler¡n ether (b.p. lO-4Oo) arrd. set asid'e at Oo fot J days'

After filtration the solution was used. jn the irradiation experiments'

An analytical sample was prepa::ed. by crystallisation of the oj-l from

petrolewn ether (b"p. lO-4Oo) at -20o. r+-Sepzvloj!y:)-n7-djmethyl-á-

¡krenvl-JH-'o'y'razo1e wa^s obtaj¡red- as colorrrless needles¡ lrlrpo 65-66o

(Found.: c, JJ.6; 11, 6"5; N¡ 10.1' cl#f flro reøuir:es c ' 77'7; H' 6'5;

ñ, 1O.1,/,). À*ur( (ethanor) ù6 (e BrgOO) ar,ð. 297 (e J.!Oo) rrn; V,no

16,+0 (C=C4CiIzph) ¡ rrrrïroro (CCffOCfr): ò1 .,+ (singJet' 6 -g-dimethyl

protons)¡ ò!-.9 (singlet, ù1, benzy1,íe metÏ5rlene protons), an¿ òln5

(multiplet r 1O aromatj-c protons) o

The sod-ir¡n hyd-rid-e mjnera]- oil d'ispersion wa's freed' of the

mi¡u:ral ojJ as outlined- on page 10Jo

/
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Vqr.&éeq"qibg4 ir-cher! I .
(p"rt 

")
Unsuccessful attemnts to convert l"-rnethoxr¡-3. 3-d"imethvl-5-ohenvl-

3ll-pyrazole (ISZ)I to 1 -methoxy-1 " 
J-djmeth-¡1-2-;rhenyf cvcloprooene

(t52).

Tn the initial. attempt, a solution of the J$-pyrazole (tEZ;

t g) in pntane (f O on¡ was irradiated. uruler nitrogen i:r a Pyrex

teactor, with a Rayonet Photochemical Reactor for 3 lnr. An 1r¡frared-

solutíon spectrwn ind"icated. that no reaction had talcen placeo

fryad-iation for 6 hr pr.od.uced" the sarne result.

A similar result was obtainecl v¡hen the above solution was

irradiated- wd.er similar conditions with eÌther a Philips 'l25Jl{

mercury-quartz lamp or a Hanovia WS 22A4, }:,i.g):L pressulre J.arnp.

I[hen a solutíon of the Jif.-pyrazol-.e (l5Z; 1 e) in pentane (¡O ¡¡f)

was irrad.iated. und,er nitrogen in a quartz reactor with a Halovia

IIVS 2204 higlr pressure lamp for J/4 hr, a pol¡rmer wa-s pnod-uced..

ïrrad-iations for a short d.uratior: pnrd.uced. the same resulto No

reaction took place when an aqueors niclcel sulphate fi1ter75 was

circulated" between the lamp and. the solution.

\ñIhen the exlæriments above were repeated. using a 1% solution

of the Jï-pyrazote (þZ) in petroleun ether (b.p. lO-hOo), sÍmiJar

results were obtained.
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1 a
-Me

A solution of L-methoxy-J, J-d. jm ethyl{ -Bheqyl -ft\-pyr azole

(Vz; 
"r+o 

g) in trrtroleun ether (b.p. Jo-¿þoo) (zoo mr) was irra-

d.iated- in 50 nl fractions, urrler n:itrogen, in a thj-n-w¿l}efl Pyrex

/
*^ctoÍ with a Hano,¡ia WS 22OA higþ pressure lamp for t hr. After

the fractions ha.d. been cgmbined, the vo}¡ne was reduced to 20 rù by

heating the reaction mj:cturE on a hot water-bath¡ the excess solvent

be.j-ng removed. thrcugþ a co}¡nn packed. with gJass helices" The solu-

tion was then passed. d.onn a col-wrut of neutral a}¡nina uÀrich wa^s

elrrted- with petroler¡n ether (b.p" lO-l*Oo). lhe eluant was collected-

qntil it became colo'¿red. Caref¿l removal of the solvent througþ a

colunn packed. w'ith gla-ss helices gave lqnetho;çy-J¿111:i¡re'!!J:bk

pftrpnyl-çycloprope.ng (,W g, lúÁ) a^s a colourfess oil, tr*o (pentane)

277 G 21100) rrn; v^* (ril*) 1840, 1600' 10ö,1OOO' 690' aíñ- T)O

"*-1 
(see Chapter IIr, pages 88 ard' 8!), n'nr'r' (ccrn) z ò1 "37

(singl.et, 6H, g-aimethyl gror-Þ) t ò3.98 (singlet, 3rr, {lcq.,)¡ anò

õ7"0-7.3 (multiplet¡ ! arr¡matic protons) o The mass slpctrr¡n ex¡ibited'

a parent ion peak at n/e 1J4, wh:ich is the expected. rnolecular ueipþt

for this cornPowtd.

/ The neactor consísted, of a 1OO mI rr¡r¡rd--bottomed' flask

fitted- with a reflr¡< condensero The soLutiou was irradiatecL

externally.
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Elution of the coh¡nn with benzene gave l+-ketod tSd:gnet]nl].'3-

plrenyl-2-pyraaoline ("1trO g, 3î/[)¡ Íropo an¿ mixed' ffi'p' 116-1170'

0n prolonged. irra.diatj-on (greater than ! hr) a product rvlcich absorbed'

4

at 1700 cm-i i¡r the infrared. spectrr.rn was obtaj¡red' The structure

of this compound was not d.etennined. as it was fowd to be pol¡rmeric

in natureo The conversion of the JÍ-pyrazote ($Z) to 1-methory-

JrJ-d.imethyl-2-phenylcyclopropene (155) wa's not zúways rreproduceabl'e

ançL seemed" to clepend. on the purity of the J1-pyrazo1:e (tSZ). Solu-

tions of 'nrecrystallised. J5-pyrazo;'e (l5Z) failed. to ,ndergo tkre

d.esirecl conversion.

ïne 1 6

A solut ion o f l¡-be nz,yLoy-Jt -3, J -d,ime thyl-5 -phe nyl -JF-pyr azole

(1DLvi.r+O g) in petrolerrn ether (b.p. lO-¿uOo) (ZOO rnf) wa.s irradj-ated.

jJI 50 ml fractions¡ wrcler nitrogenr ifi a thin-wa11eô Pyrex reactor

with a Hanovia ws 22oA higþ pressure lamp f or 3/l+ ]nr. After the

fractions had been combined¡ the voh¡ne wa,s ned.uced No 20 rnl by

heating the reaction m:ixbure on a hot water-bath, the excess soLvent

being removed. througþ a column packeð with glass helices. The solu-

tion was then passed d-on¡n a col-r¡nn of Floncsil ''¡¡hich was eluted lvith

petroler.rn ether (b.p, lO-l*Oo) (ZO n'¡-) . The eluarrt was rechncmatografiecl

r:ntil the eluant (ZO ml) was colourless. Careful removal of the
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solvent througþ a co}:mn packed. nrith glass helices gave 1-Þenzylo¿U-

l,f:dinet¡Jrk2-@ ("03 e, 1cYù as a color:rless oil¡

Àmax (pentane) 277 G 2rOOO) nm; u** 1B4O oo-1 (skeletal vibration),

ïromcro (cocrr): ò1 .33 GvnÐet, 6Ir ff$-dimethyl group)r ö5'18

(singlet t ?Jl, benzy;.1'c methylerre protons), ä1À õ7.2-7,3 (mrrltiplet¡

10 aromatic protons). The mass spectrr-rn showed a parent ion pealc

aI n/e lþO¡ l./irich is the expected molecula¡ væigþt for the Ôompoundo
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