
r{.,
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r) obJcot of thc Iavcrtlsatlq

(l) Qutnrrollno-lroqutnollalur trttr (CIf)
.R,1

Crelg-- tn hls rcvler artlclc on rCuraltlotn Aotlvlty anlt

Ghulcal Structursr har catrlogurd, r vrrt aray of quatotDsry

unonlun rrltr of yulou! typcr illrphytrg vuttrg degrcel of

Cutarlforn act1vlty. taturellyl tbcnl l t  ruggcrtr l t lctf that

qulaazolfno:lroqu1nollnlun raltg (CiI) rhould bo of lntcrort er

curu.-aotlyo coupound!. rlth I vlar to bulldlrag ruch gularzollno-

lroqulnollnlur r.Ltr (CII) thc prcocnt lnvortlgatloar on

3-aubctltutcd.{(3)quhazoloncr (CIII) rett undertekcn.

+ -' x

eu cm
.:
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I
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Eusr'nElfe rnd ""-""r:"r:t r]" "n"* that n-p-phenyrcthyr-
Z'pyrldonct (crv) end tr-t-phc"rcthyr-z-qutnorqrr (cv) cycrlso rlth
relo ln flrcrencc of phorphorur-ory-cblor1d. to ylcld bcazquuoltllnlur

(CVI) .nd dlbonzqulnollrlnlu! (CVII) reltr rcapcctlv.lr.

-zCHz

crv cvI

P0c\

d.
,.CHz

crL
t "

--------------+

cvlr

t lbc 3-p-phcnylctllylqulnaroloacs ICI11 rhero d r phrnylcthy$

torrrblc the p-phrnyrethylqulnolon.r (cv) crosrlyl iot ro" en .rtn

altrogrn tn the nuclcur. lbc follotng,t(3)qulnezoloaor rcrce

thorrfortI preparcdr

3 -p -phcayJ.e tbvl qu lnr rotmr-{ ( c?ltt) r D.rc thyl -o.f -phcnylrttryl-

qulnrtolonc -4 ( C IX) r 2tettryl-3F -3 | I rd l.ne thoxypbcnylc thylqulna aoLqtc-

4( CX) r 2-etbyt-39 -pbcnylcthylqutnazolono-4 ( CXI), rnd

,l

.s
i9!

3
!

q7

o-r
\ i

. ' ,$ ; ; " , ; - r : .
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3t'gr'rrbcrph.''vlcthtlqurnecoroe{ (c'ru). lttrrptr rt r1n8
closurc of therc qulnaroloc, (CXII crcluilod) nltb pborphorur
orychlorldc bavc ylcldcd only thclr hydroohlorldl _ lnrtfad of
qutnarollno-lroqulnollnturn raltt of tho typc (CII).

-cH2cHz.'

cYIrt

ct CXI

-< 
o'Hl

nt^u-tu,'n'Q
Y/.",

(f^'-t'"'O
\-\4.",

cu

oft":.d;; @-*"'
rv cHLcH3

Cf,II
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( it) rrocuholtno(9 13 rlr rzr ) gg&!g@!i[r (cf,ll)

ln attcnpt rrt. ledr to synthcrlrc l loqulJlollno(z1313r r2r)qulne-

lollnoat.lr(CXVX) foUorl|rg thr rchor rhwn bclor.

H
ciBs-cHzcl.

f,G

nr-.%V

\ CHJ

CXIII cxw

Se0Z

-c'l.f

cHO

cxvl GIV

Polyphosphorlc eclde hydlrobroulc acld rnd glaclal acetlc rcldlI

end eoncontrat.at tulphurlc scld t.rc tr16d to cffect cycllratlm ol

cf,V to CIVI rlthout r[cc{rtr Solr ht4r'6clt1ag oolour.d solldl

could bo lrolatodlr rotrG of rhlcb could bc Prowd to bave tbc

rtructun CXVI.

7 \

\-J " -4
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( 1t!) lenn tctr C ond en sat tonr rf th a-UgglXl-ou laa rot onp 1( CfiII)

lhc nethyl group ln Z-notbyl-qulnazolonc-4 nucl.ur, rr la
qulnnldlnc&t4 and q-p1cor1nc83186, ls qurtc rcectlvr. tt eu bo
orl'll'd to thc fornyl group rtth rclsnrun itlorldol and rt orn be
broltnatcd rtth s-broraosucclnlllde. rt rar thcrcfor. prcrurd

thet rhcu D.ncthyl-qulnarolcrc-{tar"t (orrl) 1r condcarfal rlth
panfornardchydo an{l bydrochJ.orldec of rooondary anlncr (ilmg)

rennlcb bar.! of the typo tcxvrr) rouldr bc fornods rhlch could b.
ur.d for bulldlng thc lntorcstrag trl-cycrlc syrtel (trvrrr).

r)s"T(ml#s)a_
?) Cycllaatlqr

CXVII O(vIII

I ,arrob of lltctaturc on the rubJect shorod th"t uqrt188t89

end co-rortril haal conductcd roc oxperlnentl on xann lcb bascl of

g-nothJtl-$r1naro1ono.4. Dupltcatlng part of Uontltr rorl dl
e o

Irnntcb baror-- of 2-nthtr1-qulnazolorc-4, ocrtatn rorultr havc br*il

obtalned fron rhlch oortaln conolurlons hevr been drara; rhtch rrf

not ln agrcrrent rlth thosr drrrn by ber.

H,L

H2.

rr.
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(lv) DrrrLOtt"tt* an0 dcelkilFtlm tn thc hJgrgqhlorldc! of
subst ltut.d qulnazoloner

Durlng the courrc of thc rbovo tnvertlgrttonrl thc phononcncr

of drrlkvlatlon (or dcerylalkylatlon) rll oblcrved ln the hydro-

chlortdor of 2-arthyr€-bcuryl-qulnazolmc.4 (cxff) anat zrg-dllctbyl-

qulnazolonc-{ (CXg) at hlgh tcnperaturc, (gl. z50cc). thlg har

bacj ps'6v66 to bc duc to rrtcr of cr?rtrlllcatlon ta thr lolccullr.

Cf,II

b) Dlscugslon g! the Expgrlnental Datr

(1) (Ylao fxpcrlncntr! 1-9{ lnaluglvo)

Qulnezolone<?6 (cr) r.r prcparcd by coadcrrtag enthrrnlrrc acrir

rlth forrrtldc follorlng the proceduro outllnod by tttcEcntorrlil.

2-Irthylqulrazolons-48? (cxlll) rlr prapared by cond.nrlng eoctyl

rnthrulrS6 (cxr) rlth lronh. glnlrarryl by condcnrlng proptontl-

rnth!.nu (CXII) rlth emontr ?-othyl-qulnezolonc{90 (C.XXII) rar

ptc parcd.

:.]
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cool.l
f }lco rvts

Nll"

,--+ a zHp

N)t
+ Hzo

. n 3

Nll +ltzo

CI

Cil^..#.",

m

f JYtr3 , )

+ Nrl3

c|llrc tl3

crur

CH2.CH3

cgI clxrr

?bc phcnylethylatioa of CI nr lator lnvortlgetccl.

p-phenylethylbronldc9l end alaohollc potrrrlun hydroxldcl

4(CI) grvr vcly poor tLldr of 3g-phcnylcthylqulnagoloc-4

rltb

qulna zolonl-

(cvrrr).



}
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Ih ylclilr of, CTIII rrrr qultr good rlrrn tbe ptoedtuil of :
Pachter antt f,lootlrl92 foo tha IV-nethylatlon of p-nllro"cotanlllttc

rrr trlaal for tho introductlon of phcnylcthyl Sroup to the
qulnerol.onc{ syst.!. tho rcthod 1r lbptaf lt conalstr ln Just
rcflurlng e n&tur. of gulne zoloac-4 (CI); pordemd potetrlur

hydrorldol aad p-phcnylethyrbronldr.. rho phonyrcthylatlon of, both
2-Dcthylqutnerol.onc-4 (CXIII) and Z-rthyl-qutnazolonc-{ (cxxlf) rar
rbllarly of,footcd. Follorlng thc eelo prooodur, but froo

| -re ta -rr thory$henylc t\yl br on ldo r BF -3 r ne th o:rr-pbrnrlc thyl_ qu llr -

rolone.4 (cxrr) oould bc syntherlacdl but tho ylcldr ,cr. dlrcourt-
glngly tor.' g'{etbyl€p-3 r t4 r -dlncthoETphcnylcthylqurna zorqre-.{
(cx) corrar hmcver, bc prcparod rn very good yLLrr by condGnrlnt

hooveretrylanlne93 rlth acetylanthranll8g (cxx).

lbr cyollratlon of the ebovc brrr nr tbrn tehon uD. Oll

rof lurlng 3l -phcnyl-othyr-qntnrrolonc.4 ( cwrr) rtth dtffcrcnt quratt-

tlet of phosphorur orychlorlitr - both ln prcrcncc endlebsrnce of

lolvortt lllr ilry toru.n. or bcnrono - for l-2 bourre lt rar founil

that e crystalrlnc aoJ.id gencrall.y rparatcd out on eoollng thr

leectlon nlxturo. lhc sotldl aftcr cryrtall lratloD fra e 1ertr

quantlty of bcnzenel ?rs found to be ldcntlcel ta rorubtlltys ncrtlng-

Dolat, etc- r rlth tho hydrocblorrd. of B-p-phcnylcthylqurnr&olonc.,{.

rLrcd ncltlnj-polat of tb. tro oolpanads rborod no deprerslon efflrnhg

thclr ldqtlty rtth cach ourer. 3p-phenyl-ethtr-qulnerorone-4 (cnrr)

' :1 ', !',:.
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coulll b. t"a.n"t"aa floa thc lcectl& ploduct qr trcrtucnt rith

elkell' Just ea lt corldt bc done fro thc hydrochrorlclc of tho

ba!. (cVrrr). Both thc rcaetlo product end thc hydrochlorr.d. of
cvrrr Sevo rise to r12-ttlhydro-3F-phcnyl-athytqularzol0nl{ (cxnrr)

rhen thcy rcro rubJcctrd to lithrua-alunlnludrydrldc rcductrono ?hlr

b.baylour of thc qulaaaolonc nucl.E! rtth llthlun-arunlnlur hydrldce

though oullous; rar not unlqurl for Ulrsr1 bad obrcrveat that

3'rctbyl-qulnazoloac -{ (orxw) rhcn rcduccd rlth llthlur-rlurtnlur

bydrld. ytol<tcd ll2.dlbydro€-rcthyl-{ulnerotonc{ (CmD. lgrlrrr

th.lr bfhrvlour ras rlnllar rhcn thcy rcrc catalytlorlg hyrtrogonetcit

rlth lQf Pil-C. Both of thca yleldcd ycry rlll qusntltLr of r

htgh-neltlng rolld rhloh couLd not bc charaaterla.d, b€lldrr unchrngcal

3p -phcnylothyl-qulnaloloc-4 (CVI Il) .

o#;"u*'o
cnlu
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-  cHs-- ---------+

cxrrv

Tlre abovr-lcntlonrdl cnplrlorl .vld.norr rcat tc Drovo thet,

undu thc orpettncntel condltlonr adoptcdI 3p-phcnylcthylqutnezoloo-

,1 (CUII) rlt llot cyalls.d to thr dcrlrod gutnrzoltno-lroqulnollnlun-

chlortdrl but rar rlrrtr convcrtrd to ltg bydrochlorlata.

lh. b.hvlou! ot t-|othtl-O! -phenylrtbyl$rlnrrolonc -4 ( c II)

rbcn rubJectrdl to phorphonr oxychlorldt treatncat nr not ln rnt rrt

dlffercnt froa that of, 3g-phcnyl-ethyl-quln8loloac-4 (CVIII). thr

crystrlllnc rcactlon product resr bor.y.r r prl,.-ycLIor ln coloutl

rb1chl after purlf lcatlml rar found to bc ldratlcel r l th tbo

hydrochlorldr of the ber [CIX),

lho behevloal of 2-rothyl-!! € t I r -d hctho{Bhrntlcthtlqulne-

lolonc.4 (CI) rlth phorphorug-oryahlorldl. rrr t.tlnlrcent of, tbat of,

both tho barcr CVIII snd CXf. At tbe cnd of thc !|ectlonl tho

tolvent and tho oreGlt of phorphorusoxychlorldt t€r. illstl[oat off

rt lor p!€tsu!. rnit the rcrldual rollcl' on crystrlllmtlo! fl6

rbrolut. cthanoll yloldod a crystalllnc soll<t rhosc ldcntlty rlth

thr hydrochlorldtr of the ba'. (CL) corld bc caeil'y cttrbllrb.al.

J
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thc brhrvlorr of 2-cthyl-3F -phoaylethylqulnazol0ne-,r (c*r)

rlth pboaphorus oryohLorlitr rcrcly cndorrcd the bcbrvlour of tbo
carll.! qulnazoloncr - CYIIIT CD(r rnd CX - rlth phosphorur-

oxychlor lda.

tn vln of thc frllurr of thr ebovo qulnaroloncr - CVfIlr

Slxr cx; .nal CIr - to ylcrd thc dcrlrcd tctrrcycrrc co'pou.ndr

rtth POC|l no attcrpt rar nadc to cycJ.lsc Bg-3r-nethory-phenyl.-

othylqulnazolonc-4 (CXII) .

{ tl) (Vtio.rrlrrlrratr! tt.S! t-aotqstw)

thc proccduro of pechtcr aad trloctzcl99 for thc tr-nethylatlm

of p-l11"o"cctentl lde rtg fol lorcd for the lt-benrylatlon of

9-nethylgulnasolone-4 (cxrrr). g-r.thyl-3-bonsylguherolono.{ (o(ry)

rrr obtalned ln good yLldrl !,tr rcltlag-polnt (?O.C) rrr, horry.r,

fer too lor conprrcil rltb thc mlttag-potnt (lzg.c) that hra! rlr.sdly

bcrn rcportcd for lt by Bogcrt96. Bog.rt had obtalncd lt bt

cdrdcnslng eoetylenthrenll (fiI) tlth bcnzylenlao. Elr orporborrt nr

tcperttdl only onct| e product havlat the ncltlng-polnt rcportcd bt

Bogcrt could bc obtelncd; on subrcquant r.pGtltlonr only tbc

?OcC-nelttng colpound could bc obtalncd. ttaturellyl lt nt thou3ht

tbat thoy rcrc thc polyBolphlc nodlfloetlonr of th. l|t. coopound.

Attcnptr rt lnteroonvcrrlon of raoh otherl horlverl colp1et.lt fellodr

Ccrlltcrrblc ltlficraeor ln thctr

Bogrrtrr conpound could not be oxidlroll

l-f 616y].-g-benzyl-qulaezolcrc.{ (cxV) |

proprrtlor r.ra rlto obrclvrd.

Tlth rclonlun d1ox1dc96 to

Dolcovc! I lt foracd r

*'
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rttct-aolublc hydroch).orld.. 0n tbo other hudr thc ?otC_neltlnt

conpourd could bo eerlly oxldlrod to crr rtth seQl bccldorl lt

!.eduy forrod I hydroahloaldr rpartagly tolnEh $ retor. lbc

curlour tblng rbout thc tro hyilrochl_orlder rrr that thcy had thc 
.

relc ncrtrng-porrte and thc r1.il lrltla3-po1nt rer arro sugg€ltlv.

of thtlr idcntlty rlth cach othcre

Fror thc rboo-natr@.d cvi6.no.r no porrtlvc aearurl*

regardla8 the naturc of Bogcrtr r coapound could bo drln. a rcnoto

. 
posrlblllty tht lt nt6ht bo o-.o.tyhrrno-I{-bonryl-bonrs'ld. (csyr)

rar thcr.. lbr foroatl0n of guch r corpound durtat the cqdrnsrtlo

of acatyrenthrrntl (cxx) rrth bcnzylulnc rould not bc rurprlslqt.

lhc ryntbcslr of cnvr nr tbcrcfora urdcrtrk.D. o-N1tro-bcnroyl-

chlorlil. rll condoaaod rlth bcnrylanlnc to yhlit o-n1tro-[-bcnzyl-

b.nzenldc (cxl$Il). c,xXVII rar thra reduccd wlth rlnc end acetlo

rcld to o-aDtro-t-bonlyl-bcnlrnlalc (clqvrrr) wblcb rer lator rcctt-

. letoil to cxxvr. The oyatbcrlr of o-rcctyrentno-il-bcazyl-bcnzenldc

(cnw) (1.p. l4?-8'c)r horcvrtt dld not contrlbute to thc rlucldatton

of the structur. of Bogerttl oolpound. rhc rlnitcd evrllabtllty of

Bogcrtrs conpound forbadr furth€r lnvcstlgatlons lnto lt! aatur..

l,r i.ntloncd prcvlorurlyl 2.acthyl€-lqgtt-qutnezolqrc-4 (CttY) ;.

' llt oxtdkod rlth r.rulun dloxlilo to p-for4yr-g-cbnzyl-qulnazolonc{

. (cIY) ln good yl.ldl!. Cycl.ltrtlon of CXV to CXVI rer flltt

attcnptod rtth conccntratod eulpburlc acld. It gcnerelly gavc rlrt 
,i

to tro productrr a rose-rrd pordol I vcry solublc ln chlorofou e
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tht.rlns abovr tlOp0 rnil rrtttaj rtth ptofornd dceonposttlo
uound 340'60tCt aud r dccp-rad rolld' eparlngly golubLe 1j
chloroforn; mltlng rlth docp deconposlt ion around go0oc, Both of
thcn rcfirsrd to ylcld plcretrr. ilolthcr of thcn anrlyceal ell
llght. tltb polyphorphoric acld rl cyollrlng e3cnt r roro-r.d
porder, rtrt.rlng abovo 2?0oC rari rltlng rrqrtld g6dc, alrd
c10!'ly rcronbllng onc of the rulphurlc-rold-arcrlratl0n prodnctr,
ru obtrtntd. lh. urlytloal. r6!u1t, on it xcro trr no, rry
tncouregraS. rlth 4gf bydrobrorlc acld and glaolar aoctlc ecl{r1
thc cycl$etlon rer vcry lnconpletrl and only treocr of I toardrlrh
pord.r ncltlng arouad 23o'c coular bc obtalneit. Furth.r att.nptr
et oycllrlng g-for'yr-[-bcuyl-qurnazolono{ (cxv) to cxu rclr
not nadr.

CH2!\tHL

----'
/,CoNHcHz

Nor,
Noz,

cf,xvlI

-"t //. . . . . .

fr
' .  

L -
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- LceO

AfHCoCi-t3

ctcKvI

(111) (Yldt trpclheatrt g?12 lnclurlvr)

Ionti89 hed condenroit 2-lcthyl-quhacolono-4 (C[III) rlth

p-fotntlatGhyttc end rnnmiur chlorldc to obtaln r pelc-brorm solld

rupposrd to bo bevtag thc ttructur. Cx.f,Xf,. Ibon thr crper!'nent

rlr rcpcrtatl hcro; a product havlng sll tbc propcrtler rrportcd

bt uontl for CXXxf, rar obttlned. It nrl horvcrr rolublr ln

elkrll. ttr colublllty tn elkall coulil not b. aGconct].�lt rlth

Iontlrt ttrqctura for lt.

l, posrl,blo rtructurc for the produot rhtch lould account fot

ltr solubllltt tn elkall tar CXVIIT rtrorr -ffiZ t IlH2. 0n thc

berlr of thls ttructun ncithor ltt bith- rolttng'polat nor 1tr

great rtabtltty aorld be trplatnedl for tbc lrnnlch b8t.t ot qulnrl-

ot
dtncvr (rhlch breu a clolr rcronblanco to 2'nothtzl-qulnaloLonc'4)

hevo bccn rcportod to bc hlghly unrtablc. gGnc' r t'ntattY'

etructurc CJTII rrr rsrlgnod to lt rblch nould at onco eocqrnt fot
:i

Er- o-ilrrr,-,:" i.- .
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Itr solublllty ln brr.r rtrd 1tr hlgh stebllltt. Itro nltrogon ,

rarlysl! ot tha product eorpbtrl5r cndorrod ruch an erllgnncnt.

Inclilontally lt nay bc polntoit out that Eakcr9S and oo-rorkorl hrrr

oplnod that ltontl and bcr colLrlu.r oouLd not brw lsolatcd

Irnnlch bsr.a ar lllustretod by CXXIK la vlcr of thr grcrt

lnttablllty of thc [-G-lt ltakago to ecldr. forklng on thc 1lnct

of loatl and eo-rorkcn rith qulneroloc{ r rccondrry enlac hyilro-

cblorlitcr and forleLilcbydc I BeLerE enit bls colLeagu.r havc rhor!

that tho oly lroleblo product undc! th€ axperlnental colratltlon! 1r

thc hy<trochlorld. of qulaezol@c{.

- cH { \

cus
CHzcH871

cxIx cxxl

coorl

').ty 
cocH2(Hiltr

.<
r

CXXII
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l,ttcnptr rt rynthutrtng Cff fro o-w-btoic-ptoplolutilo-

brnsola acld (CF(XI) rlth acetio enhydrlito and runonla end fru thr

rru0oalu! ralt o! CIO(X'I yLld.d bronlno-frco productr rhlolt could

not bc obereotcrtrod. Thl! b.hrvlour of CXICI xltb roctla rnhydlldc

rnd rnnor le rrt ln dlregrc.[cnt rtth thrt of o-ch].otoecctultlo-

brarolo actd (CifiIII) I for tho lattcr ylclilcd under rbllrr

condltlonr o-chLoracctanldo-bcnsenldo (cxlq,IlI). Brom lntr.cteblo

r.!1-!o1Llt rora tb. rrrult ftron ettonptr tGr. nadc to oondcnr.

o-elLno-bcnrenidc rlth | -brono-plopldyl-ahlor1de to obteln

er rr'-!1de-proplon.ntalobenzenldo (C$IIV). Fulthcl rttrnptr rt

rynthcrlrlng C.XlCf rcro not nedr.

CooH

,vH - coct{zc {

4 Acr0

z) NH3

CTJ(XII CXIIIII

Co NtiL

NHCo1HLCH/3r

.',3

/<

ETUtrY



- ? 6 -

2*tly1-qulnaroloa.{ (CXIrI), Then condencoll rlth

p-fornaldehyd. rndl plporldlne aootetol gav. . hlgh-Deltlng rolld

.r on. of the condcnratlon productrl rhlch rnigbt prcgunably havr

tho structu!. CXXXY.

N -  (HSH

OTXTY

(tv) (Vldc Expert-rcntrl 43-63 lncluclvo)

th. phcnmnon of dcboaaylatlon xcr obrorvcd ln tbo hydro-

chlorldc of 2-ncthyl-3-bcnrtl-qulnrrolon.-4 (CXIV). At ltr nrlttn3-

polntr ilobonrylatloa occurr.d ylcLdtng tb. hydrocblortdr of

2-66tr[y]-qulnazolonc-4 (CXIII). lhlr rer rttrlbuted to rrtrr ol

cryatalJ-lsatlon ln tho noleeular rr d.bcnzylatlon could not be

obrcrvcd ln thc hydrochlorldcr of 3-bcnryl-qulnazolone-4 (C!$XVI)

end 2-ethy1-3-bcnzyl-gulnazolonc-4 (CXXXWI) [both hevtn3 no ratcr

of crystrlllsrtlon] under elnllar condltlons. fhe trutb of thc

tbovc gtatcncnt rer vcllft.d by antlclpatlng and observlng iloacthyle-

tlon ln tho hydrochlorldc of, 2f-dlnetbylqulnegolone{ rblchl llkc

tho hydrochlotldc of 2-ncthyl-3 benryl-qulnrzolonc-4r containod ono

H3

€.
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rol.o[lc of rrtcr of clyrt.lltfttlo!. ljrtnr r. .ntlclpeta!,
ao d.ncthylatlon could bc obscrvcd tn thc hydroohLorldc of

.9-cthtr1-3-nethyr-quuaroloae-4 
(cxffvrrr) ar rt carrlod no rator

of crystell lntlon.

r-.""11- \ :
i

lr"o
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Y.*

Hcl Hze

cHl

Hza

----J

- cHt
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cH3

+ CH3axl
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_ lv clt,

J

Hcl

oa;p
cm(Iyllmvl

--)-

\-{...-;
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..t
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'' - 't*bli
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o) Erocrlrutrt

(1) Prooeretta g! eutrerolonr-1,76 trf)
tnthranlllc acld (66 S) sna forrentclc (50 !) nrr hcrtrl

togcth'r for thrcr hourr at 120-3occ. Ar th. rcactron procccdlrl
qu'.azol0ac'{ ropuatcd o.t. At tbc cad of thc rcactlon; tbr rolrd
rcaetlq product rar trltureteit wltb othanol (60 al) and thcn
clyttall lsad fto[ hot ntrr ln long ,Icnd.r ac.dlc! (m.p. 2IO_3.Cl
ylrl it {6 g).

(z) ElGparettc g| g{g!El-$rt!go1r.a86-8? (cgrr)
Anthranlltc aatd (zo g) ena acctlc rnhydrLto (46 d) lorr

rofLurod for thlrty nlnutcl. acctle aeld and thr erocrr o! eoctlc
enhydrldr r.rr th6n rcaovcd by dtrtttlatrc. tho rcslduc (cnrdr

rcrtyhnthrentl) rar gradtrally eddrcd rnto llquor 'nqia (30 d).
lhc preetpltatc thus obtalncd rrr d1slorv6d h 6qu potasrlun

hydroxldr solutlon (gO El) and bo11od for 5 rinutrr. ft ra! rhc!
rcldlf lod rlth conc.ntretod hy{rochlotlc ecld (40 rl). thc prcclpl-

tatc (hydrochlorldo of z-nethyr-qurneror.onc-,1) rrr thoroughly rached
rlth ratcrl rodlu! blearboatr rolutlone aail thcn rlth retor to obtrh
9-nethyl-qutnelolcr-{ (CIIII). (n.p. Z3O-4.C| IO g).

(t) Pr.parat lon 9g a-Egb&t-oulaelolcnca90 toocrr)
lnthrenllls aetd (6 g) rnd ploptonlc aclct anhydridc (lO d)

rcro bollcd for rE nrnutcrl rnd thc cro.rr of proprcrlc ecld.ahyalrlata
trr th.a dlstlucat off, the rcrlduo, rblcb roudrfrcd on ctrndtagp

trr rdd.d to uquo! rnqrle (go rr) and rerncd on r retcr-bath
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fol thlrty rbutrr. lho rolld thuc fornrd rer d!.rrolvtd ln potasrlur

h'{rorlile rolutlon (XoE - 5g) and bollcd for tor tl^lut.r. It rrr

rubrequcntly rcldlfLat rith aootla aclil to oDtrtr 2-rtbyl-qulnelolae{

(cm(II)1 (n.p. 226-?.Cl ylr ldr 3.6 t).

(a) Efr.I|fril.gB l,|R c-Fhrnvt-.thvt-bronlilc9l

Phofph.rurtrl.bromldr (76.3 $ rrr rdldod drcp by droD ov.! thtttt

rlnutrr to !-phenylothyl alcohcl (69 t) coolcd ll lco. lftcr tho

addltlml thc oontcrtt of thc f,lark rrrc rr:rrd oa I ratcr-batb

th. t.rpcntur of rhlcb rar grrrluelly nlr.d to 901C1 end bclrl rt

that tolporsturo for or horr. thcn thoy roro coolcd ead takrn np

ln rthrr; thc cthcr rrlutlq of p-pheaylethyl-bronldo rac raghcal rtth

lct-col,il tltcr r godlul blearboatt rolutloa; and tbon rlth rator.

Th. .th.r rolutlon lel rubsrqucntlt drtcd ovcr anhydrour redlu!

rulphatr rnd dlstlUcil. lhc illrtlllato crlng ovcr bett G gS-C end

96'c rt 12 ar. rrr collrctrrl (ytoril - 8? 8).

(61 $mthcrlr j! !lnhoavlethvlqullrl|lonc-g (g1'lrll)

. !r e rcflurlnj nlxturo of qulnazolmr{ (10 t) eaA porderrd

getarriur hydlsotldG (11 3; tn acrtono (500 rf) rrr eildloil F-phreyl-

rtbylbrqtdr (16 c) Ln acctlr (100 rt) ovcr thlrty nlnutcl. lft.r

rrtlurta3 for thrct borrp tcotono let distlUcd off; thc rltldu. tra

trrrt.al rlth ratcr aqd cxtrrctdl rlth shlorototl, lrr tho ohlorcforr

rrtract 3l-pbcnylcthyl-qulaezclono-4 (7.5 l) ral obtrbodl eftor atlrttl'

1lr3 olf chlorofcrn rnd trlturatla3 thc r.!Ldu. rltb p.trol cthor (r.F.

9e-6'c), ft rar oryrtelllaeit frn aqu.ollt elcohol (1.p. lod c).t
ii - .: +-i::. ..,1**:i'. .
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lhc qulrerolonr (cvrrD rrrr vrry !or.[brc rn rleohore lonl.oo ead
iclucnc. rt rer tnrolublr ta rlkerlf rlth rqucoua hydrochlorle acldr
tt forr.c r cryrtrlrrnc noaohydrochrortat.. rtr ercohollc sor.utloa
fluorcrood blut.

. ,Irrlyrllr lourd - Ggl6.l3, Hr6.it, frll.I$|
Cfd16qg rcqulr.r Cs./6.g1, A16.6 , nitf.ql .

(6) ptcrato g! gyrrr

Botunt solutlonr of cyIII (o.s g1 ta eleoho! (s nl) rac
plcrt'c acld (r g) ln rleohol (10 11) roro nlxod end erlovroit to cool.
lbc plcreto'tbug obtelaod rar arystel1ircd fron elcohol rn rq8

' tlalror platrr 1 l.Ir. 169{1.C.

lnalyrlrr F@ral - lI r lA,6El

cz2Erz%il roqulrcr [ ; 14.q.

(?) Icthoruliletr € CVI,II

Dhcthylaulpbrtr (1 al) rar actdod to 3p-phcnylcthyJ.qutnazolone{
(r g) rn dry toluur (lo rr). Thc Er.xturc rer rrflurcd for flrt..r
rlrutrr rhcn thr rcthorurphrto of curr rcperatcd crt er r cryrtrlllro
tolt<l (1.36 g). ft rer vrry rolublo la latcr. It rer crystalllrod

flor rlooholp l.p. l€16-?.C.

lnelYr ler  Pour l l  -  [s7.7&r l

CfA%0OCil# rrqul.rcr n L?,4q,
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(8) rGthrodld. gg gIuI

I.thyl lodlalr (1.6 rl) rar eddod to 3p-phcnylothylqutmrolonc.{

(O.6 g) 1n dry benroa. (6 rf). Ihc nlrturr na rrflurod for tro hqrlr

end rllrnd to cool rhcn thc cttrtrlllac ncthlodi.dc of, CVIfI rprratod

out (150 rt). It rar cryrtrlllnat frol rlcohol ln flar ncodllor;

l .p1 2l2oG.

lnrlyllrr lonrit - ll r 6.f'41

CtZHIZtra roqulrcr I t?,1*ht

(9) try.rloohlortdo g! CI.III
(a) Sp-Phanylcthytqulnezolonr{ (O.A A} rer r.f,lurd rlth illlutr

htalrochLorlc ecld (60 d)[Conc. HC]..3 nlJ for thlrty alnutor; f l l torcl l I

rnd the flltratr allcod to cool rhcn thc hydrochlorlllr cryrtalllscdl out

1n flne aecdlcl (0.4 3 | E.p. 226tC), lor rnalyrlr l t  r|! crystall lccd

fron dllutc hyilroohlorlc acldl m.p. 2t7-BfC.

&,.!.ltr!.rr tounil. . I r g.TAl

CI6HI60lf2Cl lcqulror N . 9,?T.
L

(b) lborphcrur ortchlctat. (1 d,l rar edilri to Ef-pheeylrtbyl-

quLrerolcrr.4 (0.5 S) 1n ary toluaar (fO d). Tho nl.rturc rer retlurod

tor ono hour rnil rllorod to cool. lbe cryrtrlllne rolld thur

oDtalned (O.Il 91 ral crystelllrcd frou r lalgc volnro of dry bclt [a

(r.p. tr25-8'c).

a
F l!8lt l lrr Fonrd - r r 9,7 l l

Cl6EU15dda0l roquLml A s 9.Tlf .
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( lo) It pelat lon € t r?-{llgrg-p[-phe4vlethvlqurnazoronc{ (cxxrrr}
I rodluclnr tho hvdrochlorldo of cvrrr (obtalned Lf Dotb nethoilr)
rlth 1 lthlwmluth ludryatt 1d.

fo the hydroahlorld. of CVIII (O.? g) tn dry cthcr (100 11)

tn e 3-ncckrd frark f l t tcd rlth an cff lclent rtrncr, rr! rdd.d

llthlurlqllatudrydrlito (o.u g). thr ulrturc rrr rtlrrcat at l6.c

for nlroty nlnutrr. rt rrr Etlrrod and roflu:rril for nlncty ntnutrr

lo!r. lho oonphr rrr thcn cooled and rlecooposcd rltb dllutr lec-colal

rulphurlc aold. !h. Dl.rture; aftrt bclng rcadcrcd rllellnr rlth

coqcrntretcil rodlunhydroxldc rorutlonrras crtractcd rltb ethar. Fm

tho cttrer eitraotl aftcr dlrt l l l lng off cthcry a palc-bron l iquli l

rblch rolldlfloal on rtandlng ras obtalncd. rt rrc crystalltaril fror

.queour alcohol (r.p, 84-?.Ct O.3g t). Ihc dlhydroqulnarolonc (qxln)

res vcty roLuble la alcoholl benraaa; toJ.ueno I end eoctonr. Itr

elcohollc tolutlon had aa latcnrt bluo fluorcro.tca.

f i ir l tr lrf trou.nil - trr lL.O8tf

,s drdretrz roqulrl f ILL.LL*,

(rr) &ls!:!3 st, SIII
thlr rar pr.prtcd by lollrlng tbc proclllurr

qtrl.lt. thr ptcrr,tr rer cryatrlltsad flo!. elcohol

166-8'C.

* lralycltr

oftor tbr ploreto

ln nccdltl l l. P.

Found .

!a qulrct

w.zvl
4.6q .

f , ! s

J a
I

caglre%Fc
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(12) catrlrttc rcduetlon 9g $S hvdrochlortlto g! g!ft[ (DX Eglb

rethodr) rrth L!!i Pit-C

lhc hydrochlorldr ef CVIrl (o.g t) ll illor|rr (ao rl) rer

rubJectrd to catalytic hydrogcnatlo xlth lQf Pd-c (0.1 g). th.

\ totel. voluno of hydtrogu ebeorbrd at tho cnd of lLr bourr rel

31 nl. at l{.f.P. Ihc eatrlyst ret flltercd offt th. tarblrgt ot

tbc catelyrt rrro addcd to tbo m1n flltreta. Dloteu. tlr
' iltstll.1cd off fron thc totrl flltrrtr. thc rGsldu. rar trltuntril

rlth alcohol rhca | 8r..n1rh-yrllor soltd (16 rt I E.p. 319-21'C) :

rrr obtahcd. Fror thc alcohol flltrrt. 39-ph.nylothylquberolono{

(CYI I I )  n l ' tooovc l td .

(13) $vnthasts of !-nethyl-9,E-phcnvlethyl-oulaarolone€ (CDf)

fo r rcflurlr3 nkturo cf 2-acthyl--quLnrrolonc4 12 g) enil

pordcrrd potarrlur hy<lrorlilo (S S) 1r, acrtlr (100 nf) rrr rddrd

}-phonyJ.cttrylbrooiilc (e.a g1 ln aoetqo (20 d) ovrr tra nlnut.r.

lft.t rcflutln8 thc nlxtun fo! thr.. houlre gcotoo rar d13tt11.al

offl thr rorldur rer rxtractcd rlth chLoroforn aftrr dlluthg lt

rl.th rator. Chlorafo!f, rcr dllstlll.al off fron the chlorofon crtraol

to obtaln Z-mthyl-3p-phonylctbyl-qulnezoloa.-4 (O.6 gl !r.0. 90eC).

! l b c q u h e z o l o n c ( C B ) n N r v c r y r o 1 u b l r 1 n a l c o h o I 1 b e n z c a o ; t n d � �

tolu.l.. Xt rat lnsolublo ln alkall. flth aqucour hydrochlorlc aclll

lt forrolt r cryctrlllnc nonohydroohlorldr. fts eLcohoLlo rolutlon

hedl e bluc fluorrccraca. lot urlytl,r lt nt crystrllttod frol

rqu.out aloehols l.g. 1O0oC. :

l n r l y r l r r  Fourd  -  Cg?? .6 I r  f , -C .6 l l r  [ -10 .3 f i 1

r .qu t rc r  e  L  zz . t t t  g  i  e .06 ,  I  i  10 .6  f .crfteora

j
i ,.-;di
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(1r) Ptcntr tg gg

lblr rar prcparod Jurt rr tho
It ler cryrtrll!,rcal fta rlaohol ln

ptcrrtt of CWII nt proparrd.

nrcdbt l r. p. 218-9.C.

lrreltrlrt Fou rd l  -  [ELA .Lq l

r.qul!.t f, = L4.4.
L

czaHrg%No

(lrt Enitrochtortdo g! g.A
(r) 2-xctbyl-3s-pbonylcthyl-qut.rohc-r (o.s g; r.r rcflur.at

il.th dtlut. hyihochlorlc eold (60 nl) (Conc. ffCl = 3 nl) for thtrty
rlnutor rnd allowcd to ooor rhcn thc hydrochr,orld. of crx roparetcd
sut la cLustcrr cf fragll. !..dlcr (O.e g | !.po 2ZL4.C|. gryrtrl-

llsetlon fron dllutc hydrochlorlo rcld rrrd aot bprovc thr nrrt!,n3-
pelrlr

lrrl'rfur

cr?Ht?ffzcl

c!?EvCf,eCt

tonal -

rc qulrcl

Fourd o I

rcgulrot I

9,nrl
9,94.-

e.srrtl
e .34 ,

t r r

l f =

(b) Phorphornrorychlclb (t u) rrr rdnrd to p-mttryl-lfrphrayl-

e thylqulmrolon.-4 (O.O e) ln atry tolstlo (10 !l). lhc rlrturc rrt
thre rcflurcd for onc hour end arr.owod to coor. rhr parc-tcltor

rollil (0.4 t) ttrus obtet^acrr rer cryrterllsc(t fror a largo vor.uno or
toluolr 1 l.Ir. 2ZO13.C.

Analyrlar :

a

|.
$�

i

rl
:_,i;
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(16) Proparatloa of boloverrtrrlutto

startlng flon veratrrldohydal hlppurtc eerii, uhy{r@f ro{tlul
reftrtf ead eootlc rnhydrlrtr thr arerectonc of e-b.!soyr.!lro.'-
(3 y4-dLncthory-phcnyl)aaryllc rcld$ ,rr pr.prr.d. [lr eralactoao
rer hydrolyscd to rodlura3l-drrcthoxy-phonyl-pyrou"t.100 bt rcflur-
lr8 1t rlth l$i rodlur hydrortat. solutlon for 6-? hourr. ghc ,oillrrr
relt of 3l-dhethory-phony]-pynrvle eold rel dlrootg rllonrll te
react rlth hydrorylrnlnc hycrrochrorldo. gy rndorlng thc rcectl0a

nlxtun acldtcl tht orhe of dtltthoxyphcryLpyruvlc ecld tal

obtelncd. lhlr rar streightrnry dohydretril end atroerborylrtdt to

hlcvcratronltrll. bt r.flurtlt lt rttb accttc uhydrldrlOl IFr..
2O t, ot vcratrelilrhtal. 9.6 g. of, hmovcrrttotltrl.l. (b.p.3.6 - l6O-6dC)

rorr obtrlncd].

rlth Aat.rr r cetrlystlt oorot"".tronttrllo ln glaohl aootlo rcl6

rrt byalrot natrd to honovrratryrrnlrr%. lb,c ytcrd of bonovorrtry-

lentrc (l.p.g - lS6-,tO.C) rar pcc! (gq).

( I?1 8yntb"" lt of g-p!Hl-g3-C..r{.r d tncthory-phonyt-cthyt-ou1ng-
zolonc{ (CX)

Honovcratrylaatao (l.l t) tl dry tolucn. (XO il) rrr eddtd to

lootylaathrantl (1,6 g) (obtetecd er ln thc prcparatlt of A-iGthyl-

qulraaolonc{1 but cryrtatlbod f,ron pottol cthet). thc nlxru!. ,1,

thrn rcfluxril for thtrty lltutlr. rhc rolvont rar rnovcd ln vacull

ud thr rellduol aftor bolng rarhod rlth sodlur hydroxldr solutlqr

rar cryttelLkcd froo aqu.ou! rlaobrl to ylclil CI (f.a g). It rrl

tolubl.c ln bot rlcoholr bcazonc rld tolu.l.. rt rel golublc ia <tlluto

j

fi

,:,i

. : l :
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bt{loahlortc rold, b|rt lalolnblc tr rlkrlt. ttr rlcoholtc lolutla

fluorcsccd blut. For earlyrl! lt ras crystallketl froo elcobol

(r. p. 133 -4'C) .

Analytltt troural - C

CfeHAO%fa r.qulr.r C

r  ?0.61r  E =

s 7O..3?s E -
4

12.g9;il

L2.6q,.

5 .84 ,  I

6.L? r It

a 8.8fif

z  A . W .

(rE) Etsrltg sg, S
tt rar prtperod by ailopttng thG proafdurl for thc Prcpalrtlon

of tbc plcratr of cvIII. It rrr oryctelllacd fror alcobol ln rhort

toedJ.rte r.p. 206-6cC.

lns1t3lit

ozs%sordo

(1s) Er@pllellg.g eg gt

(a) z-lctnyl-3p-3 I lr-dlrethoryqulrerolm.{ (0.t a} ti. trk'r t!

dry toluclc (20 !I)f dty hydrog.r chlorld. lel persrd lntolrhrn e

pelc-ycllor pordcr rcparetod ant. It reg ceyrtalllrcd fron ebrolntr

ethuoll l . t t . zOo-C2tC.

lrrltrlrr lourA :, 1.8$,1

-  ? .77* .

lEa

raqulraa

ClgHZfOgf'Cl lrqutrcr

J .

X 1 3

I

f
'"i

(b) Phorphorusoxychlorld. (2 rf) rrr rdfuil to el (O.e g) ln drt

tolucnc (6 !l). tbc nlxturo rar rctlurd for trc bourc. thr rolvrnt

ud thc cxctrr of phorphoruc-orychlorldc r0t|6 ronovod tn vacuol ud

tho rctldur ras clyrtrlllrod fron sbroluta rthuol'1 n.D. 2@-05cC'

( 20) glElhgglg gg g-t!tr1-9!-phcavl-ctbvl-qulgrrolc't

to r r.fluxlat nlxturc of 2-ethyl-qulnazolonr'4 (4

c,xr

t) raC pordcrod

irgscd.+.



potilrrur hrdrorL. (ro r) ,:.:"": (4oo rr) rrr edirrd !-phoayl-
rthyl-bronldo (8 g) 'n rcotonc (roo -1) ovcr flftc.q nlnutaa. Art.r
roflurlrg lt for rrr bours, aoctono rar dlstlrlcar offr tbc rcrldury
rftof dllutlng 't rlth ratcrl rrc crtractrn rlth bo!zo*. B.nr.L
rrr dlstl,llrd offl and tb. r.r1du. rer troatod ,lth cone.ntratcd
bydrochlorlo .c1d. tbe hydtrochLorlrle of the ba'. (CXf) rer cvaporatrd
to dr,rre'p and the r.rld[., efter boltg thorouthly rarb.a rlth
brnroncs nr rGndorod elkallnc to obteln Z-ctfVl_gg_phonylsthyl-
qulerrrol,on.{ (l.z t). Cf,I ret tolublr ll alcohol; bcnsrnc ild
tolu..e . rt rar tarclublo rn rlkelrl but ror.ubrc rn dtluto hydlo-
cblorte rold. rtr alcohoUc solutlol hait r bruc fxuorosooncr. Fo!
urlyalrr th. brr. (CXI) rar cryrtellttrd fron rqucan! slcobol
r.P. 99-1ggrt. "

llrlylltr lornit I

C]8ElgSa rrqulrcl

(21) Plcmtr 9g gI

thls rar obtr!.rcil by

th. ptortt. of CfiIL

nerdbrl l.D. lBl.C.

Anrltrlrr touril

CZ*Ibg09ilO r.qutrcs

follorlng tbc proccllur for tbr pnparatlt

tt rer cryrtalllrcd froo rqu.oul alcohol

L3.41 thr lonohydrrto of thc plarrt.

L3.34.

(0.0 31 rrr lt lsrolvc{t

avrporat.d to drttatr,

(1.p. 1tl4-6cC). lhr

c
c

z  7? ,46 t  E

n 7 ? , ?  t  E

- 6.18 I f

z  8 ,1? t  f

.  to.t%l
I Lo.glf.
-l

ot

lr

t r :
L

l f r

(23) Er{rootrlorlrtr gi gII

( a) z-g tttt-3p -pbcnylctlyl-qlltr.lolmr{

ln dllutr hydroohlorlc acld. Iho rolutlq rer

aral tbc lollduo rar crystrlllr.d fron alcohol
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hydroablorldo rrplitry dohydrocblrrlmtrd rt EOpc rad 2 n. Dr.rrulra

lnrltrtrr

cl8Hlgd{2c1

claEtgoxzcl

Fonil -

rc qu lrc r

loulil -

ro qulro r

e.ot l

4.4,.
l [ a

t r a

(b) Phorphorurorychlorlitr (1 rl) rrr rditoll tc r rolutloE rf qfl

(0.6 g1 tn dry bcnzrno (o rf). tho nlxturr rea llflnrcd for lr hour.

tbr rolvcat enil tbe lrcors of phoephcrur-oxy-chlortdo lort roncvod ll

vlouo. lbo rlalduc rar clyrtalllstd fron rlcohoJ.; ..p. lgJ-6.C. [lhtr
product ako taplally drhydrochlorlretrd et 8O.C and 2 ul. prcrruroJ.

lDalyl l !r I  -  B.f i l

tr - 8.18.

crzBrcote
t r a

t r s
I

Lo.Lryl
Lq,.

( 4f ) synthc r ts g! $,-9, -Fthogphcry&3El ouhq zo.lmc -t ( 6II'

fo e rcfluxln3 nlxturc of guhrzotonc{ (1 S) ma porderod

potrrslun hydrorld. (e S) 1rr acotoa. (50 11) lrt rildeil prlt1-a3![61y-

phcnyletbylbrolldr (f.s g1 ln aoetqo (10 d) ovcr t.a rlutor. lttrr .

rcflqrlat for tbrrt bourol eootnr rrr dlstllloil off; tb. rcrldu. rer

illlutoi! rltb retcr |nd .xtractod rlth b.r|rrc. lrol tho boaz[r

ortraot; aft.r alltttlllng off bcascno rnd trlturetlng tbo rcrldqr rl.th

potrol cthcr r ru obte lald 3F -3 | -retholtpheayl-etlyJ.-quuuolono {

(cxII) (0.c?5 g). It mlteil at 68-9'c. cryrtall lratloq trol bcarlr-

prtrol ethcr dtrl not lrprovo tbo nltlng-poLnt. tbo qulrlrzoloc (CI(II)

ltl cltrlloly oolublo ln alcoholl bclaonc I tolu.na end ecctur. tt!

rloohoLlc rolutlq fluoresccd bluo.

Ahelyrlrr lourdl

roqulrl

ai!: '
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(a) alglcls et gII
ft rrr pr.p.r.d Juot aa thr plcrett of CVIII rar prrprrcd.

rrr cryrteLllscd fros al,coholl l.p. 148-gO.C.

&rXtrlrl

rt

ce3ureoSc
lcnuil

ta gulrar

r r tit.9llf

| . L3..74,

(25) tvnthc I 1s 9g a-*$U;t-!-bcrgyi.-oulnrroloc * (cxf)

(r) I nlxtur. of 2-n.tht1-qulaazolonr{ (8.G l) bonryl chlorlrlo

(7 f) onA porderod potarrlun hydrorldr (U f) ln acctoqr (60O nl) rer

roflurod for r1r boun. lcrtono ras thcn itlrtlllrit of,f; thr lorLlua

rrt cllnt.d rlth rat.r ud rxtrectrd rlth chroroforr. chlorofon rar

Clstlllcd oif fror tbo ahlorofon ortrectl the rcrlduc ras trcated

r 1 t h b y i l r o o h 1 o l 1 c a a 1 d t o o b t a l n t h r h y d r o c h l o r 1 d r o f c r I v . r h c �

bydrochlorldc rrr thoroughJ.;7 rashed rlth benzonol ud thc brsr rel

rott!.lrt.d fron tbr hydtoohlorlde bf raldltloa of el}all. Thc be'.

ta! rlelr trkoa up ln ehloroforn. Af,t.r r|novllg cblorofotll t!

ol l t  r.t lduc nt Lcft overl rhlchl c tr l turetlon rltb potrol ctherl

arvr r r i l tr porder (cXW) (6 a I a.p. ?OlC).

e-Icthtl-8-borryl-qulrrrolac-a (Cf,I$ ll! ".rt aclubli lr rlcoholl

b.tr.nc and toluclr. It rrl lnsolublc ln aqucoul alkall. Wlth dllutr

hyilrochlorlc actd lt forrcd a rparlngly solubls hydtoohlorld.. It!

e1cohol1c sol-utlon had a blur lluorasccncc.

llrly!ltr lound -

CT6EUNZ rrqulrcl

Q a

C a

76.411

?6.81r

5.68 I

5 . 8  t

LL'.ql

Lr.4,

f l 3

E a

l [ .

J r



n

- t o , .

9;
b) Borrrtrr rcthoq 

-

Aactyl anthrenll (0.9 3; rnd bcnlylulr. (0.6 f) rm bcrteil

toltthu for thlrty rleutor at I5O'C. 0n coollngl the rclt

tollallfl.al, It nr thorsugbly raghed rlth Eodlurblaerbqatr tolUtl'c

to obtr:,n e arystrl l tae soll i l  (1.p. 118'Cf ybld - 0.9 t) [Sogcrt96

leportr th. !.p. tr 123'C].

Thc product thur obteLacd rrr vcry rolubh ln elcoholl brarolo

eld toluoao. It rar rolublc ln itllute hydrooblorlo .cld.

tro lubrquent lcpctlttoqr ef tho abovo erporlncat undrl ldoatlorl

cqldltldrr ytcldcd e ?ocC-ncltlng aolld ldertlcal rlth tbc procuct

rbte lled by bcnsylet 1lg 2-rcthyl-qutr tolonc -4.

(8C) Plcret? tt gg11

Thr plcrate of 2-nothyl-3-bcnzyl-qutmrolac-11 (r.p. 7dC) nr

proparrd follorlag tbc proccdur. for thc prrperatton of thc plcrate

of CYIII. It rrs crystalltscd fror rlcohol 1n platorl 1.t,. 2OO-2.C.

llelyrlrl

CezHrs0O[O

Pourit

rc qul,ror

f !
I

t r r
|.

L4.LL/,1 tbc rnobyitrrte cf tbo plcreto '

14.sel,

(2?) BEeshterlg!, sg SII
2{cthyl-3-borryl-qulnarolono-d (n.0. 70oC) (O.g f) ral dllrrolvril

tn bolllng dllutc hydrochlorlc acld (60 r1. contelnlEj 3 nl. of

coccntratod hydroahlorlc acld) r llltcrcd and rllorrdt to cool' lht

btitroohlorldr of CXIY (o.aa g1 scperrtld out ln fet nerdlor.

XoltL!8 Polntr It ncltcd around 24.C.1r roLldlflod eround 25O'C,

snd nrltod ageln rroud 326'C rlth itcrp dcconposltln.



Itrrlyrlrt lourtl

- e l

- f - 9.41 tho reohyitrrto of th hyrlro-

oblorld. - C16El?OAfUCl - requtllf 9.q.

(28) Srdrochlorldr of Borortr I capourd

It rar pr.par.d by patsLng dry llydre3rr .hlotlc. l^lto e toluth

of logcrtrr corpoud tn dry b€nzrla. rt rar cryrtellhod flol cthucl-

Fttol ctbcl nlrturc.

U.Itlng Polrtl ft nrltt{ alourd gtO.C, lclt.ltfl.d rrourit Z6('lC,

rlal r.It.d rltll arotud Bz6.C rlth ilrconpcrltln.

(rg) lsglrEllr !t o-f,ttrob.rrto lgtg,lB
Ihlc Tel obtrlrcd by oxldlrlat o-nltro-toluoto rltha eltrllra

potearlur pcrrugtnrt..

(30) prcparetton of g-$$g-L-b.Eryt-gllMlgg (ct(xvlr)

c-Xltrobcnzolo actd (l g) r dry boaernc (5 rl) ua! thlqtl chlo-

!lil. (3 r1) rrro rflurd togcthcr fo! onc hour. lhon tbc rolvort rnd

tho orccsr of thlrnyl chlorldc {6r. r.trov.d urdot luctloa. To e

oooled goluth of o-nitrobonaoyl chlorldto h dry bcnzoar (Z nI) rrr

rddcd bcnryl erlrc (f rl) ln bcnruo (3 nl) and pctrol ethct (10 rl).

lhc crudr bclrrldc (CXXVII) (1.1 e) lGlt.al around IOO.C. It rrr

orystalllaoil fril blazcntI r.p. 122-3'C.

'. ll.lttltl
&'F craurrgn,

t 8

t r -n l{ril

!rqullol

1g.ill

N.4 ,
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(If) Effgff.!3gl g! o-rnlno-tt-bgrry1-bcrgldr (cUvIII)

o-tfltlo-il-bonzy1-benzanlate (1 g) rac gcntly rcflurcd rith rtnc

durt (3 :) anC 6f acetle .ald (loo rl) for tro hourl. It rer flltorrd

hots and th. f l t trstor on ooolltr grrr y6ry pur. OfiVIII (n.p. 123tCl

0.3 j). It rrt v.ry tolublc ln alcohol. Itr alcohollc solutln hrtl

r bluo fluolcscoaco. It rer eryrtalllrtd fron rqucour elcohole

r .p .  l? l 'C.

&rltrlrr trflrd - lrl ' .6ql

cla8ufig r.qulr.r f : t2.3%.

(32)l19u!g.9t cxxYrlr

It rar prrparod Just as the plcratcs of the qulaazololrct r.ra

prrparcil. It rrr cryrtrlllnd fror rqucour eleeholl r.D. I56-8tC.

^lnrltsltr Fouail - J * ]rt.89f; tbc roaohydretc of thc plcrate -

CzdfSogtre rcqulrtt l  z L1.4,

(gs ) 3p!g$.!.191 gg o-acctylarlno-N -bcnryl-beAnrldc (cxxvl)

O-Anlno-N-bcnzyl-bcnzanlilo (0.1 g) rrr hcatcd rlth aoetlc

u b ' d F 1 d . ( 2 d ) f o r t c a n 1 n u t c ' o n r r r t . r - b a t h . T h c r c r c t 1 o n � �

rtturc rer thoa ponrrd lnto rator end ellorrd to stend rhoa r ct?tt.l'

Itac rolld (O.f g) ttpuatcd ort. It rec cryrtalllmd fior rqurqrr

elcoholl l .P. 14?-8'C.

. lnrlyrlrr lourd -fr zto.A?fl

C16H1602f2 roqulrrl X : I0.41fi.

(ar ) Sfffgfrlt$ g[ 2-f orEl-3 -bcrrvl-oulnazotoac -4 (CIY)

tl.th]"t pr.par.d soLcnlur illoxltlc (0.42 g) rar addcd to

fi
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2-rethtl-3-b"o"yf-eofr"zolmo{ (r.p. ?OcC) (1

Ihr nlxturo rea gontly rcflurcd fo! onc bour.

ooollnj. lo rlal thc flltrato of flnoly allvlat.d rclrnturl tt tlr

run thranjh e 3i eolun of elullre. Aftct dltttllbg off dlonnre

the rcclduo rec trlturetcd rtth pctrol otbcr to obta& trV (1 3 t

r.p. ISO-6iCi. It rrr oryltatl l ! . t l  fron bcalrno fn if ic nooilLc:e

1.p. I43-4'C.

lr.ltt1rr Souil - C

rogulru C

?2.361 E

72,73 t E

,r atlonno 25 11.

nrr fl ltcred aftcr

Lo.74l

10rfi.

s)
I t

a

4 .69 ,  I

l . 5 r  l l

!

!

Analyslrr tourd

C228150gN6 rrqulrcr

tr = re.qll
I r l8.e4fr

(3s) Attonptrd oyaltntloa .f gI! rllb coacogtratril lgIPlSIe Sg.tg

cp$ (o.E 31 rr! dlrlolvcd ln lcc-cold conccntratod ruJ.pburlc

icrd (2 rl) rlth rlgorous rhaklng. It ;rr hlt rt rool tcnporatult

t o r t h l r t y n l n u t r l r n . t t b c n p o u r c d ' . n t o c r u g h . d l l c . l h c n . r o s . - r e d

rolltl rrr obtalaell. It rar thorouShly ruhcd rlth fl rlbrll and thor

t|kn up ln chlorofort. Thc chloroforn-lntolublr fractlon ras dloep

creErzodz

a

a

( 3 s ) @ €  g I

2-Fornyl-3-bcnzyl-qultrrolonc{ (O.2 8) ln itloranc (1 trl) trt

bollcd rlth zt4-dh11ie-pbcnylhydrazlnc (o.l 31 ln elaoboL (10 rl)

rnd conccntratcd rulphurlc acld (0.6 nl) for flvo llnuto! end coolcd

rbol tbr dlnltrrpheaylhttlraaar of cIv (o.ao 3; oryrtrlllrcll ont

ln n.cal.r. It rrr cryttallbcd f,rol dllcruo-alsohol llxturcl

t,p. t75-7tQ.

'r!ru-.
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redl ln colour end ncltod eround aoocc rrth doconpoclth. Frl

th. chloroforE .rtract nc obtahedl t rore-red pord.r rlrlehl rftcr

tro cryltarlfatlonc frol chloroforn aad pctrol oth.!, slatorod

rbovr 270oc and rcltrd rrth scvc!. deconporltlcq at 340-50cc.
.

(3?) gvnthcsls € 2- -Hvdrorvethvl.outre:glgBt* (cJo(x)

& lnthatr nlxturo of z-aethyr-gutlrrolor{ (a g) I prrrfo"'rr-

d.htdo (I g) and urnlul ohlorldr (z g) ta pelaffln (15 rl) rar

hortrd oa rn olI-bath for cac hout, A rcactlon rot ln arqud I6OoC

nd lactcd fot flva lltrutcr. lttcr ooollng thc rcrctton rlxturc, .

tho paraffln rer deEantcd off; tbc rorliluc ras tborou3hly rarhctt rlth

petrol cthcr and thcn rlth hot r.tar. rt rar lator trkon up tn

glaclal soetlc acld rnd prcclpltatci l  rtth enonla, tbc brornleh-

' y.lIot potder (1 g) thua obtalncdl ras cryrtalltlcal fror dtlutc acctlo

rc ld .

Ueltlng Polnt:shr:trkc ardrrd ZleC, and neltr eround 281-3.C

(Irtl rcportr 268-?0.C for thc ncltla3-po|lt).

It rrt y.t? rolublc ln glachl acettc eald and rlhll.

lnalyrlrr troutd - f,aL1.S1dl

CfdfOoile rcqul.rrl t ; LA.?q.

(se) &P3&!!99 of t'Btoa.'pr|e10nlc lota

Ethylcne cyaaohydrlalu ras prcparcd by trntlr3 otbylur chlolo-

hydrtn rlth poterrtur cyenldlr. p-Bronoproplonlo acidl$ rar obtelaod

by roflurlng cthylcac cyanohydrlr rlth {81 hydrobrotlc eold.

::

.. ,$
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(3e) !t'"nrr.at* of e- Bltrplonlonantdo-bcnzolo rold (CXJO(x)

p-tsrono-proplonlc acld (9 g) rar rcfLurcd nith thlonyl. chlorld.
(lE rf) for 90 rlnutct. l f tcr al lstlUtng off tho rrorcr.f, thtonyl

chl'orldo fron g-6soroprcplnyl-chlcrld., lt rar coohd end eddrd to r

oool.d rolutla of eattrraulllc acld (6 e) it ratcr (90 rl) oontalnlng

potearlua hydrorldr (4.6 j) .trd lodlur acctrto (fO f). lftcr rcndrr-

lag tho ro.otlon nlxturc.aldlo to Gogo red rlth hydrochlortc lcldr

cxoilr (9.4 l) rar obtrb.d er a rhlt. porar.r. rt rrr cryrterllrcil

ftol bcaaono ln rrall ncrdlcre r.D. l'6O-p.C.

a

t

(,10) Pnoeratln 3f o-obtorrcctentdobcnrolc fgtg (CXIIII)

Stertlng fron chlor-acetyl cblorldo and sodlur anthreatlate eqdl

trllorlr3 thc proc.dqrc for thc prparattq ef cxxf,tr chrorrectrnldo-

burclo rald rrr obtetlcd le 3ood yiolilr.

(* 1) Etgg&llg of o-cblcr-aortenlalo-bcnzrnLlg (cxxxl II)

o-ChLoraactrnldo-bcnzolc tcld (I g) ras g.ntlt rrflurcd rlth rootlo

anhydrldr (lO nl) for thlrty rlautrr. Aft.r dlrtllttng off thr rrorrr

of aactlo uhydrlil. et 30 tr., thc r.rldu. rlr pourcd tnto 2Of, rnmlr

(10 d). A cryrtrll.lnc rol1d rcr obtrlred. It rer cryetelllrrat frr

rl,cohol ln noodlul r.p, I82-3tC.

Alrlyrlsr

cIOElOo3r Et

ln.l'| ltf loutd - f

rcqulrcr f

Found

roqulr.t

6.tfit

6 . W .

B.lrf l

L3.t4.cang02[2cr

I -

l 5
+

iji. : t:iiix, . .j
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(42) Synthqr Ir g! Z-netbvl-B -hvitrorv-ncthyl-oritnerolonc-4 (CXnfV)

I rlxturc of 2-rethyl-qulnazolono-4 (l g) paraforn.LdGhytt. (4 S)r

plporldlnc (t nt) and gJ.eolrl acctlc rcld (9 drcpr) rer reflurcdl !,1

rblolut. elcohol (IO d) for four hours. trror tbc r.rotlon nlrturr

Drrt of the alcohol rrc allstlLlcil off rhu a crystall.lnt hldr-ncltlng

tolld (0.25 t) g.peretcd out. It rrr tlltcred and rerbed rltb eloohol.

ft rar rprrlnglt rclublo ln retrtl aleoboll dlluto hydroohlorlo

aold and dllutr r lkalt l  l .p. 326-?'C.

lnalJ! l tr

crdroode
Fouldl

tc qu lrGt

b '?q t

L4,?S/h.

I r
l.

t r t
!

(43) Dcbpnrvletlqn ln thc hydrochlorldc g[ 2-retEyl-3-bcnzyl-quua-
rolonc{

Th. hydrochlorld. of Z-lettryl-3-bcnzyl-qulnsoloar{ (0.8 s) mr

hcatoil to 250cC aqd rslntrhcil at that tnporaturc fot tblrtt rlnutcs.

tbo product rrt thcn thoroughly rrrhed rltb {f rodlur-blcrtboDato

rolutlqr It rrr thon takcn up 1n alcoholl charooal trcatod I rnd

dll,utcrt rlth rrtor to obtaln 2-nettryl-qulrrrolonc-4 (15o 4). lllxcd

rrltlng-polat of thls rltb an authcntla tuplo of 2-Eothyl-qulnalol'one-{

provcd tba ld.ntl.ty of the conponents.

fbo ebovc oxqcrhcat ml tcpeatcll. thr product ral not rarhcd

rlth rodlnr-blcarbonatr sol'utlon. It trs qtYtttltts'd flor ntor

(r.p. 340cC rlth iteop dcconposlt lon). ulrOal ncLtlng-potat of thlr

ea tuthrntlc eanph of the hyclrocblorldc of 2-rctbyl-qulnazolonr'{

thrt tbc corponontt of tho i0lrtur. lrrr ldentlcal lltb each othrr.

rlth

sholrd
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({4 ) Proparrttog g! Il-bonzyl-ouga zolonc.4 ( Cfff,?I}

tt-bcnrylatlon of qulnazolonc-4 rar cffecteil ,lth bonzyl ohloridcl
lrtrrrlur hydroxldr end ecctono I Just rr ln tbr cara of 2_lcthyl_
quharolcrc-4. Thc ylcld of cxJ0(Vr ,a, 4ry (rogcrtl6, onployhg
iGthrnol lnrtcad of acctqc rs solvcntl rcportl S?.qr. H_Bcnlyl
qulnezolonc-4 rar crystelliscal fror rlcoholl r.p. 116-g.C (Bogortl6
!.pottr U6.Cl Bakcr$ and co-workcru r.port llp-l.C).

^lnrlyrlrt - l,L.?lSl

- ll,.8fio

(46) Eydrochlortd. gl, fgXI
' It rar proparol snd purlflcil Just rt thc

t!! plcpar.d andt purlflcd I r.p. 216.?oc.

lneLyrlrr Fotrail - il

ClgE13Or2Cl roqutror f

Unllto ln thc c.!. of thc hydrochlorld.

qullezolonc{ j Eo thcrrrl dobcnrylatton ,c,

crrt d thr hydrocblorlal. of qtrUyf.

hyalrochlcrtd. of CTItr

clsnt20rA
fqrd - t

r.qulrot ;

,;:..

t  10.Lf f

z LO,.2&1.
. , 

. r:, i,'

cf 2-mthy1-B-braryt-

obscrvcd at 250.C la tb :

B

('16) It.o"t"tton of 2-ethvl-3.-bcnzvr-ou1nasol0nc* (crorlur)

lbo N-bcarylatlon of p-othyl-qulnrlolonc-{ rar cffccton ,r.th b.lsyt
chlorldol poterrlun hydrorldo and acrtttl Just e, ln th. ors. of
2-rcthyl-qulnarelonc{. tt tl.tat of cffirwr ras 4Q[. rt rar cryrtrl-

l lstd froa aqu.our rlcoboll r.p. 1€-9.C.

lnr ly r le t  lount t  -  Cr??,621

C17E16ONg roqulrcr C i ZZ.X? t

l r

E a

Q . 2 t f

6 .06 ,  r

r0.6%l

Lo.q.

a

t-

r
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(.?) ttsts!! ll, gsxll

Just er tb. plcreto ol the otb.r qulnrolnrrl tbr ptoreto of

c x x l v l l r a l p r c p e r c d . I t r r r c r y s t a l l l o c d f r o l r q u ' o u r r l o e b o l r

a.p. !18-5O'C.

(48) ExEreshlgl;lgg sg gII&I;t

tbrhydlrochlor l i lcolcxgvrt rerprrDerr | i . l l . 'u t thrproccduro

for thr prcparatlon of thc hyttrochlorldo of 2-lcI[Y1€P-3' ttr-dlrcthort'

pbcnylethyl-qulnazolono'4 (v1dc ErpclllGat l{o'19)' It ral Glylt'Illscd

fror alcohol-bonzrar nlxturos r.p. I?8-81'C.

lna ly t l t r  lor td  -  IeLa.1ql

czAnZfoglO roqulrcl [ : 13.?r.

lnrXytltr Found ' X

C17Ey0Dt2Cl r.gulr.t t

rntlolpatcdl no thcrnal

crr. of tbc hYdrodtlolld.

tho raohydntr rf thc Plcretr '

, r \ ,  - ; .  ' .  f  / , r  . , ! i l

a

!

9.19qt

9 .g4 .

dcbcnzylatton trl obrncd et 96OtC

of 2-ct ;ry1-3 -b.astl-qu1larolono'{.
As

la tbc

(ff) Efgffltm of 2 r!:itlretbvl-qulnr:otonc+

Icthyl lodldc (Io nl) ln aoctonc (fzo d) ilr rddod tl{ly ovsr

tnaty ninutrt to r rcflurtrt DlrtuL of 2-ncthyl-qulnatolonc'4 ({ f}

rn<l poderrd potarrlur hydroxido (6 g) ln acctflo (400 trl)' lft'!

taflurlnt tbr nLrturc for onc hourl aoetru rar dlrtllloil off' Tbc

x G t l d r r . r a r d l l u t o d r l t h l r t c r a n d e r t r a c t o d r l t h c h l o r o f e r r . A f t o r

€ttttttkt SfE €ItrIg-rlXlt -2f-3--dglihtlqulrazoloac'4 
(3 8) rar obteLncrr

l .p. ?l 'c (Rcportedl@ r.P. ?2'C).

l-qqtnr:olonc{ (CXII)

F:r
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(50) Evdrochlorlde tt gII

Ilro hydrochlorld. of CtIf, rer obtelred by ovrporatlng r loLutlon

at. CXII l,! dllut. hydroahlorlc acld to dtyncsr, It rre cryetelLlard

. tron alcobol,

'� loltlng Polrtr xclt.ll rtound 255' rltb rvolutto of jrle

roltdlflcit etouad 260'Cr and roltotl e3lta around 3oO'C.

.f,aelyrlrr Fourd - {=8.il41 tbr rnohydrrtr of thr hydroohlorldr

CfdrSo2l{zcl roqulnr N-'E.8Ql.

(Of) llgggl dcncthylatlon tn thc hydrocblorldr of 2f-illnethyl-

qulnezolone:!

. thlr rrr studlod Just er dcbcnzylatlon ln thc bydlochlorldl. .f

'2-ncthyl-3-bonayl-quln.ro1m..{ (Vldc Expcrlucnt I{o.43). ltc product

of therrrl donetlrylatlon of thc hydrochlorlilo of CIIII rftcr Pullfloe-

thl rer lould to bc lilcntlorl rlth thc byillochlorldo of a-lcthyl-

qullrrolcrc4.

(52 ) tgnCldllg g! l-etlrvl-3 -ne thvl-qulllroLonc'4 (C)o(XVII I )

tblr ter prcpared frr 2-otlVl-qu1n.toLcue4 follorlng tbr

procrduro for tbc prrparatlon of 213-dlncthyl-qulnelollc'4 I yhld 9fl!.

It rrr crystrllllcd fron rqueoqr alcoholl l.D. 1l?-8tC (Brportcdld

r .P.  l2 l 'C) .

(53) EglEochls$gs € gelll

il 
fhlr rer proparrd and purlflcd Juct rr the bydroohlortllo of

I r3-dhetbyt-qu1lrrolono.{ I r. po 218-20'C.

lnrlttltl Found - ll c L2..54fl
L

rcqulrct I t L2.4T, .'cltEl30N2cl
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llrllh ln'thf rrr. of tho ly{loohloriltr of Zf-rltmtllyl_
gulrlrrolonc{, no thcrral itolcthylatlon waf obrcrvrd at z60ec la

' thc'hydrochLorlilr of 2-cthyl-3-ncttryl-qulnroloo-4.

&
h

:.:

i. $
q

I-:



l l t ! n t r c t E
---r-

l .  Eldcrflcld ... Eoterocycllc CorpounCrr Vrl.Ir Johl l t loy I gotg
l9E0r p.61.

l
2.  E ldcr f l r ld  . . .  lb td , r  p .29.

3. A.a.rortc rrr Tba chrnlstry of Hctrrocyollc conpoundrl f,cGrer-Ell1
Book Co., 1946.

4. lirllrl! R.lrr.tt reo !6y. 1 fr1 ZD|* (llt11,

6. Dobcn and f,crnrok ... J.Chon.Soc.r l9{(lr p.l lO.

6. Elrtchfuo and Kclt ok ... J.Chen.Soo.r tr01?r p.dl8.

7. Dobrcl Sutchlroq rnal K.rrrck ooo !1p1 696rr/6t C.L,t, lgt 426 (1948)

fo Dobrnl l lutehlson and K€rraok ... B.p. 5?7181.51 C.A. l i lBr 5066 (1948)

9. $nydc and Flohr ..r Job.Chcn.Soc., e, 16.13 (19t7).

10. f, l lkLulq |tr i l  t taer ... J.Chcr.soc. I l9l8e p.288.

l l .  Dobronl f iutctrlrer; rad K6rr.ol ... J.ch.m.6oc.s 19181 ].t9t.

12. I.Crlqnr ... (hz!.cbtr.ttel.r ?9r 5@ (f}f8)f C.l.r *iL 22Og (f9ai).

13. N.rrack ani! Storey ,.. J.Chcr.goc.t I951r !.1389.

, . ' .. :.14. Drx|r ..r J.Chco.Socot 19ll r p.6tr6.

15. Eopo end Rlchtor ,.. f.Cb.r.$oc.p L9821 p.2?8tt.

16. dt Dtccbacb rld Uor.r ... f,olv.Chln.Actel ?gr l3A (f93?). :

17. dr DlerDach rnd Klorcnt ... f,.ly.chlr.Acter 84,r 168 (1941).

It. Roblarq rnd T.ubc!... Ch.t. and Ind. 11951 I P.7833 f,ootnotc (4)r

1fr ., 
*alr" D.PblI. Tbcrlrl Orfoldl 1962'

I
- 101 tr



- 102 ..

re. rlrr.p rnit Elrl ... 
**;:l;";ii";i"*: mrlilf,:]f,rcotnct. 

(r7]r

e0. C.f .n.AlLl ... f ictrrocycllc Coopoundre Ycl.III Inttrrclonco
Rrbllrb.ssr 1951.

81. Dcic'Gtl l  rnal D,yr.L ... Roczn. Chrl.r 30r t8r (fga6)f C.l.r l8r
4962 ( r9 t8) .

!8' l lnlry rnd Roblnrr ... J.Chcn.Soc. r 19&lr D.l '5G.

tEt. d. Dlrrbaohs Sohurch and csvLa .., Er1v.Cb1a."[ctrr illlr ?16 (lera;.

t l .  Srorylrkl lnd l{ lc!.tottkl i .r Bctor E&r 461 (1919).

e6, r.cclm! and natccarrtt ... 
ffii;"til.;$;.tr$Ello 

(rer8);

26. I.Cohlr. aad P.tlort l l  . . . Gssr.chh. 1tel. , E, ?t7 (1%8)1
c. l .  r , i lgr  83e13 (r$[61.

*1. Clcro end Pclkln ... J.Chca.soc. r I&Er 16G (fgal).

2g. Backrbrt! oro J.Chcn.Soc. r 1933 r p.390.

29r  uot r . r  . . .  Bu l l .  ln torn.qaad.polon.Sc l . re th .nat . r  1938;  p .98;
c.A. r 33r 498? (1938).

"h

30. Dslrrurrl l  rnd Cholore ... BuXl. l I l ta!!.aoad.polqr.tc1.leth.nrt. I
1938-ar  551 (1939) t  C.A. '  Aar  4992 (193e)

31. rorr.r ... +tt;.:llifr8ftrtlAllor 
and lrr (1er7)t c.a.r tar

82. Stanlrlar Sul.ko .o. Rccri.chon.r p$r 1?,1 (195I)l C.l,r 1[1Q,r 8116(1962

33. Ilrcryrt. '  Iy.rr ... 
*EBfiiBSSi:e,,r4 

(1e52)r c,L.t {Lt

34. Ien ... tatur.r Llb ?89 (19491.

36.  I r la  . . .  J .Chcn.Soe. l  19191 p.28 lC.

3C, Lerrmr P.tklnr and Soblnro .., J.Chon.Soo.r lEE,r 696 (Igel).

3?. orrlancl rnd Rob&ro .. '  J.cbrt.soo.r l4,r 1499 (t925)'

t8, Isrel Irrl. anat $hoJt l lare ... J.PharE.soc.rJrrpstr ?!r 391 (19C0)l
C. A. r 1lE r tz4?6 ( 1e51) .

39. Arrlt |ta lobllrl ... J.Cbor.8oe.; $lt 160r (1925).

r l0 .  l lngcr  and 8p1tr  . . .  J .P! .Cb.D.r  39r  449 (1909) .

t

l,s



41. l(uoryrrklp $ucberedt and Surnlnrl(l .

r!. Bcrrrprr ... Brr. , a, z,no(r'e4). 

" 
351';fi';d*uf'3's):1s!6)l

43. B.Sorelrkhare anit Rrglnl phrdLc ... f:Ingll l_Inrt.Scl. I BZI lto.21
12O (re65)

{1 . llberl ..o fh. lorldb.., Ethrtd lrnolal & Co. l li6lr D.gd).
I t .  l lbcr t  . . .  lb td .  r  p .6 .

,16. Yegrl ... Ptectlca:.-Orgeato Chcnlstly; Lontruo, 0rr on I Co. I1918t P.762. 
-

47. Burchc |ni l Brfth.nhrl.cr ..r ! l ! .r Qlgr 60 (lgrl).

Ito trl.tscht! err Otg.nlc gynth.!.rr &?,1 65 (fsoa1.

{9o F ledlendlel rad ost.r lrb! ... Bf!.,14, 1916 (LS8f)t i?r 9669 (1914).

50r Koffordl ..o J.Obon.Boc. l lgl0; D.lp@. ,s
51. tr.rnack aad loetbcrhred ... J.Chcn.Soe.l lglgq F.?g6.

68.  t rabachntk  . . .  J . !cn. ! ! rnr ! - lUrg:S.F. ) r  g , r  l?34 ( fSSe;1
C.A.r  34. r  3748 (1940) .

63. llbc'| ,.. lhc lcrldlnrr, Bdraril lrnclll il Gc. 1 l98l1 p.g6.

64. P.ur Krrlca ... g:g381" chontstry, Elr.vi.r publlrhtag co., 1960,

- lGl rf

Chekrevrrt l  ot r l .  ..r Exporlentlr l  !1 aa3 (1969).

f  .Q.Chour  F.Y.Fu ind Y.S.Ka.  . . .  J . l ! .Ch. l .Boc. ,  ?9,  I?66 (1948) .

Xoopfl lr Brootrn snd lt.Efat ..o Jrl!.Chin.Soc., ZAr g}?5� (1900).

.lblqtallr (brdonl lortq rnal ltlltrru ... J.Or3.ChrD., Iit, 14119 (1962)

Belor ct el. ..r J.or!.Chon. t f,Lt 82 (1952).

65.

56.

67, �

51.

5lr

60r

i:l.s
..

.!

I

xrrmr@ anr corovohrnskryr ... 
tig3yfol:i:,(hi.fO*)trfuri1,



61. Pr1crl louard rnd Curtt l  ... J.Atr.Ch.r.Soc. I €,r 1306 (Lga6).

Shcr r l l  o f  91 .  . .o  J . l r .Chcn.Soc.e

Elihrft l r t  ct t l .  , . .  tr .Or3.Chon. I

Q2..

tGt.
C,r

l&r
61. raudel rrhll' tr\rhrrbrrr ..r ra&r. ... 

*3:itii3l5;: 
Jr!.rr Q,

65. tsude at alr .,r J.phttr.goc. lJrpu1 g3r 69 (lgt2).

f l6. Brler ct r l .  .., J.0r3.Chu. t JlLt 62 (1962).

C7. Eshcr ct el. ... J.or3.Ch.E. I Xh l.{ l  (1952).

6E. Jatn 8nd lfrtr l t  ,.. J.Iqatlrn chol.soo., gg, ?11 (1963).

69. Brtrtr Gt lI.e ..o U.8. P. 8r625r5a0r Jre Ul , 1959.

7O. Behel rli el. f .. It.g. P. A16481666, luC llr l96it.

71. BurloLph L.!r.r... 1f.6. P. Zro89r97lt C.A. I i l& ?26I (199?).

?2,  H.  dr  Cat l  S.va l r t  e t  r1 .  . . .  U.S.  P.  216681112,  F.b Z,  195a.

?t!. Atgrtml and 8ay ..r J.IEdlan Chor.Soc. t g;7/3 (1929).

7{. Cllrdr ... 0r3u1c Chcnlstryl Yol. IYI Joha tllcy il Sonrl 196{l;

?6. Iryor and trtact ... J.Org.Chcn.r gr zg9 (1949).

?6r l{ lcreatovskl ... Jrpr.cb.m. r EIr 661 (u}96).

- 101 ,.

1s99, 1301, l3cE} (1016).

405 (re.?),

.  i r

p.881

7t.

l, ?e.
I

80.

gl,.

gc.

gg.

71. (Flnml; Orolthorl end l lortu .., J.lr.Chcn,Sca.r S,r tt9 (1916).

2?9 (te29). .., l!Bbrttecharyr; Bolr rnd Bey ... J.Indlen Cbol.$cc.r gr

Sheh and Ichrporh ... J.Ghol.Eoa. I 1936s p. 431.

Cralg ... Cbrnlcal RevlorlI , l9t 86 (1948).

sugar$r endl Suglnoto ..r Bc!. , E, V77 (1939).

Suge'|n1 Akahorhll and Surukl ... J.pharn.soc. rJrpenr 1962r p.1273;
c .L. t  {Lr  10639 ( IS63} .

ldau ... otgtl lc Rcactloar; VoI.Yr John i l ley & 8onsl l9l9e D.t38.

i



' 1 0 5 -

tl. lllterflollt ... fgt.tof"ffc Corpoundf l Vol.fYs Johr turt & $dt;
1952r P.l l i l .

E6. Elat.rf lGld ... E*orocyclla C|rprrndrl Y.l.I, Jobe rlby & Sonrl
1980, p.4l6.

!t. lotut anit Eril ... J.ln.Cbon.8oc. t ?2t 68 (19Cn)

8?. lnrchutrl Schrl i l t l  Orclffrnbcrt ... Bclrr QEr 3182 (1902). 
'  '""r ' ! i f ' '

I t .  Iontl ead Slrcqrtt l  . .. Bull.8cl.faaolta.Cb1r. lnd.Bolojnal 19101
. p.26I41 C.r.r l l!!r i l77 (L942r.

at. Irtl ... 0rl|.cbh. ltr!.r Zl' 664 (1s41).

90. Eo8.tt rnal lrf ... J.tr.Cb.r.8oc.r gfu 6Il (1909).

91. lrlfrloboa ... Llrbljr lnnrl.a drr.chlrl.rl pggr 114 (1913).

99. Frcbtcr.end Kloetz. l  .r ,  J. lr .Cbol.5oc.t VLt 1321 (f952). j l

0!1. Erhn end $chalrr r. .  Bct. I  Er l l92 (1934).

91. Xlrre .,. SclcncG end Culturrr I?t 530 (1962)

06' Boitrt and Beal ... J.Ar.Chcn.8oc.r 8Ar 516 (1912)'

96. ldrra .rr Organlc Rcrotlerr Vol.Yl Joh l lby & Sonsp lgl9r p.3,16.

97. Eltlorflfld ..r Srtoroayclto Corpouraltl Yo1.!7s John rll.t & $onrl
1962r p.l l4.

98.  Bakcr  r t  e l .  . . .  J .or3.Chcn.r  lZr  36 (1962) .

99. etlnen aed Blatt ... 0r3.8yltbcrerl Coll.Vel.I lr John lt lry & $onrl
l9l?r p.56. 

,
100. Othr en! Blatt r.. 0rj. $ynthcrr; Coll.Yrl.ttr Joln tllry ll'lonrl

l9t7r p.336.

101. Vogrl ..o Plactlcal Ortanla Chonlatrys Lotrrntr Grccn & Corp
l94gs p.f62.

lO8. Yr3rl .rr Practical Organlo Chrnistryl Longrrtrr fru i l  Co.1
1t)l81 P.a157.

ii

!s
5



lG.

101.

llplcr r." J.Lt.Ch.r.8lc.r l lr l5f,7 (1919).

curen and Bhtt .,. 
lililt;.Bgeln.r.', col1.vol.r1

+ 1 0 6 .

.r44uw\4e^e

Johl llhy & Sons

106. Otb.n and ttrtf ... 0r3an1c Synth.aa., Coll..VoLf l troh
l 9 t6 '  p . l :1 .

106. Bogrrt enil Ootgrr ... J.|r.Chcn.Boc. t fu 6A (1912).

lO7. Bogcrt anit 0ottholf .., Jr!.Chcn.$ec. t &t 632 (le9g1.

Iot. €ottbcll ... J.lr.chon.soG,r &Lr 619 (1eg1;.

Itby I 8ur-

:$

.j

r.i

t



- L t 7 t

l 0 x r 0 r t t D 0 I t t !-

I er Lnarn!.ly lndobted to Dr. (lrr) [. lnrt for

lalttrtlng n lnto rcscaroh rnd halptng ra throujhout tho

;lreront lnvostlgetlonr. W ttrtcftrt thaalt rr. duc to

ttot. D. X. B.!GtJo. for blr k.e! lntcrcct l! ft rorh anil

for blr hclpful tu3gtstlat G uty |ll ooclrto. nf

rllrc.ro thankr a!. duc to Dt. B. 8. Iycr for Lhatlt to!!t

tbrough tbc nrnuscrlpt and ru3grrtlng vrluabL uendncqtr.

,i

t
I rurt rlzc thlr opportunlty

ualylttr It. E. B. Seetherulrh rnd

th. nLcto-anelyerl. Iy thankr lrf

ra frtrnat of th. dcpartucnt lor

thlr th.rtro

to thenl th. nlclo-

It. D. P. Bola' tor r l l

rlto duo to ry oollorgu.el

tbclr b.lD lr brlngln3 o'|rt

!
\  . ' D  

I

rort

I tlnfit.lt thrnlr

Ecnlor Rrcrercb

btto.

tbc 0ovctamt |f,

It!lnlng Bcho1arrblD

tnillr fol rrrrlll3

rhlob fecllltatcil It

t

.t

, t

-r(llAllr-


