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The aynlhoeis sud ebudy of stroined gyelie compouads hus wlunye

beos ¢ challenge Lo Lhe urgsnic obumiate not ouly wre such systoms witon !
dififoult Lo prepore, bnt in sddition in oeny coses the propurbies displayod !
by Loen ere truly unueucl woen cusparou Lo thelsr pelatively strsinless

hewo lugues, iwo sueh cuwponnus videh beve rocontly broon systhoxisecu ares
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{elglidje  Tho jurpoao of thils Anvostigetion then was Lo prognre the ou yet
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o whe bwo sforemorii nos tricrelic aystewu,
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«dthough tarer Gontoworic formy of indezole ar¢ Lueorectically
possibley only i~ sud di- indozeles knve been thoreughly studicde Simpla
durivelives of fudingene cro virtonily sonexistunts Thae object . this puvt
of Whe wesesich wns Lo propere simplo derdvativoe of tids lettor, nepiceted
tantomer of iudapeles Iudiczenca bear o forunl annlogy to zml-pyruaolos
st 1t was therefore reascued that 1ike theso uﬁmyaunda, atbetituted indiozeros
wight usderge photolytic orx therusl ioas of uitroges giving fise to cyclo-
propane derivatbvoszs  Lowevor, $u Lkds casvy hfighly streined, os yeib
vareportes derivetives of benzeyolopropgeno sould arise, providisg the above
vaslepy Qolde
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Theproviousity uninouwn Lylgisl~tatsahydropyreolo [3.u’lﬂ£&]
indole woe prepsred vic a thres atep syrntaevais fyow lyd-divebliozycarbonyt-
mbhy fetm i tiobonzonts fhis bose wvee o low neling (Rep 38«38“}, zbablie
solid posawssivg po vory untsusl prapoertios.

fyLedgbelotranethy lpyrroio [a,a,iﬁgi] indole wos ayuthesisod
by cntélytic dehycrogonntion of glp=lyi~didiyoro=lyiydyltotrscothylpyrrolo
[&.&,A QAJ intoio. ihe formey io o very steble, rabbor uvarecetive osolid,
sugd bo date is tho cvuly known derlveiive of pyreole [3,2,‘ﬁ§i] tndola.
furing the oourse of thin aynthesis, At was vocossary o exsmise the
sterouchonisbry of tho webel acid recuciion of &yi-dimothylindsles Az o
vesult, the storeciascuoric gle~ s tpess- U,d-digotiyiindolines have beun
fully chernctorised thtn cleoring up lncossisteneion in the literutuse
conceraing thoee basene  The Hedelie opeoctrs of the cbuve indelisnes wnd
tha uvther atoreciscuorie intermediates loading to  L,4,4,0-botremothylpyvrcio
[apﬁglﬂﬁi] indole hove been thorouphily exawined. Ia soae ceses the
chenicol shifts and coupling countenta of thene coppounds doviated Srom Liad
expected, aud wherover pusaible rubioualizutioé of this bLehauvwiour hLas boon
whblenptods
%Y

Direct gyclizulivn of vorious dicoonium salte of S~ieopropyl-O-

pebhiozyenvbonylaniline fuviled under o vlde veriety of condltionss  iowever




thias atudy has led Yo the fellowing intorosting observations: benmeno-
diazoniua flnorobornten vhen tronted i 20-35° with polassiuvn t-butoxide
and _t_-bqtmml in {the presence of furen geve goeod to excellont yiolds (50-307%)
of substituted 2-phenylfurans. This procedure proved Lo be far superior

to the exiating mothod {110) used in the proparation of such subslituted i
furan dorivatives. In addition, n now Lype of hydrogen~honded dimer i‘on:mtion%
han beon discoverad and cherncterized by meons of N.1.R. aad infrorcd ?

gpactroscopic monsuroments. In carbon tetrachloride, phenols with [

substituents {og. methowreorhonyl, nitro, or eldahydo proups), form cyelic
fourtoen~mombered hydrogen~bonded dimors of unprocedented stability, Using
infrared apoctrol neasurements ond epplication of tho trentment of Liddel and :
Bocker (123) pave tho equilibrium constonts (I = [dimer] / [monomor]g) 457 + %
15 1/mole nnd 551 + 253 L/mole for 2~igo-propyl-S-mothoxyearhonylphenol ond !
J-methoxyenrbonylphenel rospoctively. Theso valuos are approxinately threo
orders of magnitude grecter thon that obsorved for simple phenols (125). §
3y 3-Nimothyl-Genethoxyenrbonylindiazone wvas synthesigsed from

N-nitroso-N-bonzoyl-l-igo-propyl-G-mothoxy—corhonylrniline by tho noedified
Jacobson=Tabor method {118). Thin compound wos oxceptionally romistond to
thermal eliminoation of nitrozen and could bo digtillod ot atmosphoric prosmure
without docomposition. Attomptod convorsion of; tiiia compound to 3, 3—dimethyl-
indiczone failod. Tarthormore, 2, 3-dimethylindinsone could not be obduined
from N-nitropso-N-bonzoyl-l-izo-propyleniline under conditions which ronddly §

govo the G-nethoxycarbonyl derivativo.
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The syathicels nwudé Proposrbties of
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WTHOICTEON

Tho mynthesis and atudy of sbrainod eyolie compounds hus
basn o pabjoed of mwajor intorest in organio chemisiry since the olndorediocn
of the structure of bensene. In She early yosrs mony sach ring systems
{0ege oyclopropans) woro cmmedderod to be fncopable of oxistonce hooouso
of tho agsvere distortion from iho normal bond angleg {100¢ 28' for carban)
which wonld be prosend &n meh compounds. Ao huowledgu and mynthodie
mothoda improved (ho majority of those predietions wove chown ¢6 have boon
sooeshat exaggerated. Dardng the post twenty yenrs progress in orgendd
chemiotyy in goneral hoos boen a6 phonomonal ¢hut od prosend cloost no
cyolie gyatom io considered to Ho saovasnnct, ‘

Uvor the past £ifty yenra numeroue sttompte have baon made to
ayathosise o tricyelie compomd® containing two suturatod Fivo-rwebored
ringe fased matuslly to o bonsonv ring ond §¢ hag only Leen rocontly thot
two euch oyelic systems hove hoen prepurodse Tho first {I) wae gynthesised
by Ropopord cnd rasky (1) while the socond (11) &s part of the subjoct of
this thocds. Toasons for the abova failures are neserons, b porbaps the
greatoeot single coune is the atrnin thought %o Be icherent in those ring
systonse Thie nirein can do conaidered to arise mninly fron two sources.
The first ond poasibly grootor pard of tho steadn srisas from distortion of
the curhonwgnrbon bond anglioes én the bensene ring when o Livesweshered
cyclic syatom 4o fasod %0 4te Tho corbonehydrogen honds in Lonweno are

a!)nly thoge compounds containing no more than one hetors atom will bo
dinonssode
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In vheo plene of the rFlag oad forw on exterior ehgle of 1&00, wiille the
tntortor carbon - corbon bund eegie fn eyclopeatene §s cppruxisstely
106%  If thome twe aro te Lo fusod it ik obvieas Lhe labter Bagie
wusb be increased slong wish contouiilont clebortica ol tha beugone ring.

seticta 0F the tricyeiic uystesn fndivete oy tend 4o be e
neardy plener os poesibie onl os o result 1t atun A fe cavbon (JIn
16 wuoet Lo sogeuwdatl distortod fruw tho Lebuhicural anglea. The sogond
type of streis is centered about Lhis etom slthoeuph it con bo portioily
relioveu by buackiing of the flve mesbered viaga. trum thie rtandpsiat
plone tho Luterooyelic auniogue { 3 2 X, des sbove) abght be predicted
b b oonmewnet wofe stoble bogeuse of the Tlattor wature of the nitrogen
atone

sdtheugl vunerone afbounpts VO ayalliosbse Lydnydyi-tobrekyiro
- i - eyeclopent [gg] tucone (1) bove boen wede, valy thot one shich

was successial vill be suuasrizod herve. a6 starbing watoriel Lapeport

and Fesky (1) uiiliced the haovwn Loydydpd~tetrahydrocconeplivhen-b-one{l1ija

Usfadneticon of this hotone with botyl sitrite in potassfum ~butoxide
followed by viog uvpening of the rewnlting oximino-cetons (1V) with
bungesesolfvoyl ciloride fa pyridine gave ¢ good yiold of l-Goarboxy-le
indene scotonitrilo (V). Lusic hyerolysle gave the al-sold which wuea
coavertod Lo its veutral lewd salt (Vi)e  Thba salt on pyrolysis at

;-;t;{u-;;w" in veewo peve Lae tirioyclie hetoue {¥li) la #0-G0s yisdd.

% .
hherever couveniont pulyeyoliv ring systems will be nemwd using the

sopencloture foliowed in Chenmival aAbatracta,
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khoreos pyrolytic deconposition of the lead selt gave satisfuctury ylelde
of tizo ketone, vtbar sclte such as thooo of thoriva cnd calciwn geve ouly
sonll exguuts {U~p) of bLhe requirod cumpounde  The desired oydrocsrbon (1)
veo yoadily chicined frow the Loetune by wedified wolii-hishner reduction,

The trigyclic hydwvoarbon fa o stoble Llicuid whose apectrol
properties «re not sigoificently difierent from fn,bydyf=tetrabyironconaptiona,
cne vhose chendend reeetions oro sormel ercopt for its uvuevel susceptibility
to satalytic hydrogesnoticns The hydrocurbon sbsorbs three woles of bydrogen
over 3 polladivascbarcoal st room teasporature uad eatrosphoric pressure in
too Wourae  The culbors ewgpesi tihst sinee hydrogenobion ia e surfnce recetion
eendl dificroncen in sbuabiiity wight be disceracd in this senners The above
results seee te fndboote fuv lese etrain in Ghe trioyolic system han hog
boon anticipatede

Babaug ayuthotic tedhnd ves analegous to thosu just mentioned
tsporort aad suoliuely (2} vere osble to syatuesise dypiaylybe,dsd~hosohydro-
iiwcyclopont [gﬁ!] sp~indueone (YREl)}e  Ghids esopount wbsorbed oaygen
oa sbandluog In adry cbsorbed three melex of lydrogen over pelladized curbon
ab vovin bLespurolole ohd etumosphoric prossure is tewonty winutes, suso reccled
ragidly vith porbenzeio scid sl yoom tmmperatnrg, whovons 1y%,3,0,7yi~bonabydred
sa~indocone {15} undervect none of theso venctiomse  In sdddtion the tolre-
cyelic tyvsrocarbon showsd o decrossed ontinotion coefficicuty e mhift of
the nbaorption ua#lmﬂm Lo ivnger uavelougbh and o loss of fine atracture
fu the wvitravivlot spoctrum on compored to the tricyelic wodel {14} whiel
ks identicelly subetituteds fo the opinlon of the cuthors these

cbservations aust Lo witwibated to sovere ring strain and departure

R L
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that.
frow coplessritys There s 1ittle doubtpsuiffckent styain §a prosent

Lo cnuse bending of the bepgene ring with o reswltaent loas in resonsnce
stabilfzstion coa fnerceze in slefinie cherasctore

£rier Lo the suboission of this thesis no trieyeiie compound
cootuining the yiydsdmtetratiyivoiyrroto [G,iyi=hi] dodele mystem (31)
vy knowne  Lowever, ¢ poutasyclic Cowpound ponudssivg Lhis ayaten (zeo
velow} ond several sliyl derivativea of yi-dlbynsropyrrolo [3’a.lﬁhi]
indole (i) dncluding the perent systew ftseif huu boen prepared angd
thin work will be discusvod in dednil belowe

The eariient reported favestigotion along thiz line ons published
by verkia eud Wilay (8) ia 20LU.  although uo esperiuental deteils cre
given thoy stote thet hesshydrotorbescle=t-ocobic ackd (33} showod no
tandosey Lo underge eyckivebion to H-nxo—l.E,G,?,@,Guhéxaaydvapyrrolo
[3.3,L1g5] cosbaxoke {iI1%je

Iu 1927 sengunath (4) reported thud on warming o misture of
V=nitrosohioxobydrccorbazele (A1I) ood cyclohoxumone with siue in acotic
seid o pontacyclie compounc o whieh o esxipacd tho strusture inslested
{A1V) wea obtelvodse Thiz evbstonco on electrolytic reduztion guve o
Sibydro dorivative {iV})e Ubviously the Indlontoe styucturesare incorrect
since thers 1a no plausable waoner in shich the £irst product {LIV)
could arise from tho indicated resctentss Usdoubbudly sienjuscih
actuclly intoendod structures XIV und XY to Lo represented by 2VI enc aAVii
since the empivicol forunice steted by bim are C!auz‘& and Cz&”ssx
vespectivelys  Jle former (AVI) sas the firat kuown cespound containing

the §,@=dihydrupyrrelo [a,&,zﬁgg] indole system while the latter (XVII)
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i tho only onae reported oontaining the Lotraliydrs uysten. o
strucdural evidenco {odher than amnlyses) wae given for the ahove
compoundn; baub Ioter work (5,8) coupled with the faot that Twmothyle
Q=i tragohexchylrocarbanole end oyeleboxancne pgave o coupound aimilar
Yo XVY indionto the walidity of Menjunoth's exporivents.
In connection with their intereat in torwvolent mitrogen coupounds

3 - Jackeon and Kennor (7) ctticnpted to cyolige indoxyleleacotio actd (XVIIX).
Mthough fasion of this matorinl with godamide at 220° gave a2 il
aermé of o productd of the oxpootod couposition, thoy oxpross considerable
doabt that the protducd asctoclly wos 2yd-diozos], 4, S=tetrahydropyrrolo
{8,251ehi)indole (YIX).

In two ponors Lions and Ritohia (0,8) roport o sorios of
oxporiments dircsted at the proparation of o coupsand conteining tho ring
systen in quection. Dospite wmch affort the majerity of their iavaestipntions
oroducod nogubive vesulio. Those authors were able to pepent Hanjunath's

vork {4) and da gupport of it stote thad dhey wers ansuccessful in

eycliging the hydeanone obtonined feom Semothyleflenitrogohosaliydroearbasole
and eyclohkexanono, arthormore, subjocting l-nitrozoindole acd oyclohoxonone
to conditbons idonticol to thome oatlinmed by Manmjunath {4) gove noutral
158y 6y 745y O=hioxehydropyrrolo 3,2, l=ikJearbazole {Xf), Their
| struotoral aanignoent 4s based on ¢ho mothed of synthosic aod an elemental
3 anbiyaln, Applicoticn of the same synthodio mothod ¢o lenitrosvindele
’ and atlyyipyruvato or pyruvie acid gave ne trioycelic protuct.

In agrosownt with onrlier work (3) iLions und Ditohie {6,0) wore
unahle do cyplizme athyl howahivdrocarbazole-d=acotnte in the prosence of

&
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conpentrated sulfurie oold or Ly d¢iyrvel heating.
waorees antlisoamlonte wateys rescily gove ludosylic osterm
on bunting (8),the obuve authers vere unoble to laolste ony cyclic
waherind correaponding te Al froa dlethyliosshydrecarbugolowtie
galonatte Furbhovsore, clobuvuih coue-timnliyl anféfacy vereo dnova teo
coudunss vanily with glyorelbisulifte pivin, sxindole sulfurous esters
(U)y gls-hoxnhydrocarbacole guve unly e wmell scouat of en swide (Axll)
of the incicaved siructures Finoally, altbough ghensoylendliine wom
inowr bu yield Z-phonyl lndole on eyclization with councentrated sulfuric
ovdd ar by eluple dietiilation {lG),$~pﬁenucylhuxnhydrocnrbaaolu gove
csone of the espocted metorial (ARIN1l) wodor o wive vericty of conditicnee
Ia 20U% funlop end fuckor (11) prepared indolo [3,2,1~1§ ]
cebbexole (AiV) by detosposition of the diosonive nalt of eiiw
asfnopbenyd) corbaz:le (AilV)e Thie subutance wur & stable, seutral
solld, unciiected by chiorine in chiorofurn or bolling ncebic acld,
tegulated bropinstion geve n neno- vud di-brows derivstive, whils troetwont
vith triohiorovacotonitrile and cabydreus closinos chloride in chlogolbenaone,
folloved by acid ound bhen besic bhydrelysis (12) peve the Uwoorboxy
dorivative of 23V,
¥roston sud Tuckey {1y) confirped the work of Lunalop und Tucker {11)
and fo additdon propered the same compound (AXV) by another routo.
Cyelinntion of the iydrezone (1aVi) obtoined frow G-cuinvcorbazole cad
cyokabnseaune, Soliguwed Ly dehydrogauative of the resulting pestucyelic
componnd (22¥11) with sulfor in beilfing quinoline goave o cuvmpeund (AAV})

ldentical to thet propaved by theo pruvicus workerss  ivesbton wud Tucker,
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wore however, unable to cyolize dho ecarbozole-8-hiydrnzones of seotono,
vyruvic aeidy mobhyl pyravate, othyl scstoacatate, or othyl oxeloacetate,
Racontly, Yudin, Woat, and Dorlin {14} aud Yadin, Wost, Derlin,
end Torentev {13} reported the gyolisntion of hydrauonca obinined from
l~minowlenllyvlindolines snd sovoral Lkotonos, The products [1-0llyle

152, 0,7y 8y B«homahiydropyrrelo[ 3,2, t=jl Jearbazole (NXVITE) and 2,4,6w

| rislkyi-1,Beaihyaropyrrolol 3,2, 1ubilndoto (X51%) ] o1l contadned Eho

1, 2-2ihydropyrirolo[ 8, 2, 1-hi Jindole ring asystem (MUIT, 1 = 1) vhich wos
siultcnsoualy synthenised by Unpopert and Tretter {18). vhorena
Lions and Nitehio (0) vere unchlo to cyelime the ifdoline-l-liydracosns
of othiyl pyravate (XYY}, Repoport snd Protter ohtained two products. The
main product wus shom to Ho 4wont-ly 2-dibydropyreolo] 3y Gy k=i jouinoline=
Semod (X1X1)y while the minor onoe wna JecorbotlioxywlyRe«libydroe
pyreolol 8,2y dehiJindole (DXL, B = ccacasza). aponificabion of thia
aatory followed by decarboxylntieon of the verulting acid, gave tho
parent ring oysten (XYTIT, Nt o M), This cempound wan o noutrol solid
whose ultraviolet apoctrum wos similar to Oy Gedibydro=ilieryrrolow
[342, 131 quinoline (X¥XXIL),

Experiments directed downrds tho synthoais of 1,2,4,Bwtetrne
hydropyrrola[ 3,0, YuhiJindole {I1) wors initisied in this laborctory
by Anet aud Niehdizawa fn 2000 (17), Although Heehloromcotylaniline
wog ¥nown to cyensé veadily (13), H-ehlorcacetylindolime {<XXIV) fuiled
to give any d-gmo~lyRydyG=totrabydropyrrolofd,2,1-hilindole (XIxV)
under various conditions in tho prosence of oluminum ohlordide, slumimm

bronida, or G875 Porsiec acide Similar romlts were obtained with
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w}ire

hedwichloroscetylindoline,oven thongh hetrichilovoncetylonfline caoily
suve Jed-dichloro oxiundole is tho precosce of slumiaws chloride at reecm
tesparature (18,19),

Cinee pert ol the diffteuldy expericvces in She clieve cyolizabions
wes Lhowght o be due o the bensylic bydrogens on bthe indeline viug,
i~ghiisroncotykeipivdinothyiinicline (XXMV1) wan subgeoted Lo ttolle
Ia cuntrast to the wbove ceser n dimorphic solid
posseossiug an capivical foruusla Uiﬁﬁiaﬁﬁ was obloineds The spootral
propertive wvere fp sovupdaueo with thone expecicd for 1yl-disethylede
axomly2ytpbmtotrolyerepyrrolo | Sylylmbi| fadolo {32313).  Lithiua
siumisdse bydride redasctivn of tihe trieyelioc swide yielded o base whoseo
infrorcd snd uitruviolut spuetssl charscteristics wvere as expoctods
livwover, the nutlear segoctie resvnrnce spectrum of Lhe amide domcustratod
{omong other thdugs) the sbserce of a gow-diwethyl group and the presesce
of & metiyl grouy aitecheon to & curbow buericg one hydtogeus zince it
pppenrer that risg expousion wd neourred duvring tho cyelisetiou the
Gpd-one V-uothys anvlogues ol KgikjpdylyG-totroliydio-lli-pzrrolo [3,231ﬁ2&]
quinelelwone {3L) vere syvilesiseds Tho Gemuatihyl wuelogve wee idonidcal
to tiwe eyolizatllicn product wulch thorefure bed atructare rXAV1l ond aot

Xahlke  Homdlonp Lo say, the Lithive cluminus hydeide roductica product
of this cespoynd then bad Lo porcesa sbtrusturce 3xXVLiiL,

bince rriedel and Lrefts type cyolizatbivn of the aferewuntionod
x~chioroacotsl ivdoiines did wel appeer proalsing, recosreh alesyg thia
tine zes aboudoned in fovour of cuother appronch to Lhe problewe  aueb
and siablzove Pessondd that Che goometyy wnd rousctivity of the anfoa of

T={E=brosoetayl; iudeline (ALVI1) ohould favour cyelizatiou end aynthesised

s F—
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the roculred proesursor in 4o sasoor Endicatud boliowve E-dihtyo
isophitholfc eodd {31) vien subjected tu Liue usual srudd idsaterd
extenaion conditivas gave igueii(wothoxyeartionyluaothyl j=i~aitvobonsone
{3L1d) 40 rospectable yicide This compound en Lydregenstivn over
waney sickel undervent reduction end indersul cyelisstion giviag

T-wothoaycerbooylecbhyl oxindole (AL113)e  Lithdum slusioum hydeide

" reduction of the oxindole gave & disappoioting wixture of throe slecolicle

{3LAV, MLV ond 3L%E) fa which the fully veduced bsee (ALVI) was prosest
in veniahbingly swail zaouotse  Tiho wiztore of iite threv slcochole was
first trontod with eodius in aloobol to reduce the usindole to the iadole,
thon with wwelgomated 2ipe aud (ydércohlorie weid Yo reduce to indele to
the fudoline. fhe sogmired bydroxy indoline (SLVL} wes obtejnod fu only
40/ yield bosed un the oxindole ester {iLlil) os atarting matorinke
freatuent of Lhe fydrosy Indeline with cuncentystod bydrotrcaie aeid
gove T={e=-brouccotbyl) Sndoline (ALVIL1) as ite hydrobromides
T(i=brosnetiy k) involioe (MVIRa) vier found to be ratber
roafstant Lo oyelizelivne Thiz base shon trostued with ecdium
tripbonylaetbyl in ether gove nv pecognizeble wotvriale shoerons L-
{i-obloroethyl) eniline geve dndoline on btreatuent sith Cilubo aquecus
alkald {0}, T~{i~bromootityl; fudeliizne gove only T-(u~Lydrosyetoyld)
jucdoline {(ILV1) undor tho suwme couditionss Lowever, oddition of o
solution of the browe indoline o n suepeunsion of sodluwm Lydrido in
roflaxing toluoue geve n stoas voulotile buse 4u loe yigldse ¥Thin bose
{eiajve xﬁ.ﬂ-zs°; pove o pierate (weps 18¢~lﬁ6°) and poesacasad the corroet

infrered epectral churscleoristicas Joteatiowstric Litration of tiwe
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base gave wn esndveloat weipght of 188 {volculoted=148) end o p&A 74 §
Jefle  abtBouph the brae wvos shova Lo be howogonous by vajour phase

chironatogrophy the wmioroanalyses for bolh the buse and its picrate were
ot sotisfactorye (his was cbipibubed tu tho foul Lhel Lhe bose |

ropddly decomposed in clre  The uitreviclet specisrum of btho bese

ebhoncl :
Hax ’ {

oo a8 )
; &6 Ll log € 4 LeBljrwan expectod Sor kylediliydropyrrelo [O,ﬁ,lg&&]

in othnwel Sndlcates the proscuce of «b codlise chrowophore { A

% fudole (llje uveover, on stuuding in strongly cefslo sclution, the é
aniilnue chromophose dlespposred et o uev ebsvrption dn the vielble

{ ;\umm OT0 we; nppeskede  1his beheviour weas bhought poscibly to bu
gue Lo sose diprotonater speciva which vae uot described. clace oily
e very smnil soount of $ho buse wos avelleble,it wie not soscilbie to

snvestiyoto ftn properties snd conlive §te structuros  Later wosk

{presentod iu thin tbesin) indicetus ti:el Liw tricyclic buag probubly
sus obinined, nitbouyh fn sather fopure condition.

teowatly iockelibcide and coworkers (CleEL) hnve mynttostised
pyreoloe [2,1,&fgg,] fndelieive {3L¥LI11} & new type nitrogen holeroeyeiic
By & boise it 12 of interost becunse not endy doews &b fail in the clsas
of Gpbyd Fured riog systews contuining vo wore then oue hetere abum,
but in cdcition quantts wochanicsl calculoticns prodict (Li,28) and its
eclhemical resgtions ant physical propartics deconstrote ftae evomotiecliy

(idgll)e  burthiorwure 4t ds dsomeric with pysrolo [:&,2,!1§L] indule

{31A3) the syatiosis ol a devivetive of vbich conntitutes o poytion of

thin theaia.
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e pespiBility thad 1p2p0, Setotrabipdrenyrrolof Uy Ry bedif ]
Sndole (113) had baen propured provimuily fu thie labosatory {17)

rewmired confimaadion, and pard of his worh wna vepsulod we dpaoribad

tatar 4 this oaclien of the lheslge A% Whla poind, thweoe pyuibotie

sppreschon Lo the Ivicyellc aystem which wore unaueosssful op sbmndoked
far othor pasumms will bo ddecasssd,

FJatoiicene {1} the anslemee of IIT eonbnining three mtuslly
faned siz=manbered viagse in roadily mepared hy hooiing o mixture of
toteshydronainaliors ond trinothyieno chlurebreaidn {3580,20)
‘abetitation of dricethylons Jibsunide deen not rosald in siimificant
diminution of tho yiuld of julodidece [27). liloelidone { ?I) can he
pEaparad in on enbively siedlur vinwer fron indoline end Srissihylons

chiorolronddas  Hob uneepoctadlyy foduline wnd lqebhylene dibeonide

andor tho gase conditions guve only storting mederisds snd an introlable

&iude

veovious word {17) indicated it Te{Rebironcathyl)indsliing ond
or the cortospondivy aleohol {formalae UEVIT and SIVI of Intredustion to
vard 1) wore dnlorwodictos of poramount Lmooriunce du W synthosis of
11T snd soveral modhods of sblainming thoso compounda wevre exoineds
Tadoles such o8 IV ond ¥ wonld be weoful pracursors ajace sspmificadion
of thy estery fellowod by deasvhoxylotion and redaction fe &0 onse of

¥y and Gpeatmond with hypelalite Lollownd Dy Jdeosrbuxylcotion and
rodectiiy of ¥ In both coneny should lond to the desired aleoholaninee

fuf dutydromyothsl Joniting (VIIP} which was roguirod for the projectod

PO —————

e
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eyothionis of the two indoles wes prepered o described bolowe
Following the wethod of Heleoord {(E8) venitsoboivens wos gondenscd
with dietlhyl oxelate onv the reosulting eeter coponifiode Tbe u~koto
ecle thos obtaloed wes oxidized with vlkeline bhydrugen peroxide yielding
o-nitropbenyl aostic ncid which wes cosvorted ¢o itx othyleator (¥1).
Lithiua slupioun Lydrice reductivn of Lhis sitro eater geave o misturc
of the s@ov compousd (¥i1) sed u~{t-hydroxyetlyl) aniline which was nut
sepnrated but trested dircetly vith bhydreuine bydrate nnd ilenoy nickel (80},
The desired zloolicl wvos thus obbuined in 40+ yield based un o-nitro
toluone. ibis systhouia,despite dts lengbh,pousescoa the distinet
advantages thet the slecoiwionine ivn itucmoricuily pure sad avelleble in
& yiold far soperior to that obbelned frenm tho sitrstice product of
g —phenycthenal (L0480},

shen diazetived E~{C-hydrozyetiyl} sniiice (V1lla} wos trounted
19 Pﬁ O with & solutivr of the sodiuw sslb of w=~ugthyl scetoncotic acid
o exyataldiioe Lydrezoue (1) was ifxolated in OTp yiolds  dwdlory, if
the soaxeo Slavoniug »slt ves trected with en clikaline soludion of othyi-
« =zothylaoceto-atobate suotber hydrasonc (L) sas obtalood do sowewbut
prorer ylelde The foct thot noither oi the wodiffcationn of the dapp-
Elfugousnn {51) youction geve o goud yleld of the corresponding hydramone
and since purilicetiuva of these cowpounds uwas laboriovs (oce c;portmautnl};
thelr cyckiaation‘ho indolos (V) snd (V) was not investiymtods

The ready aveilability of u~{i~bydronyothyl) aniline frow
o-uitrotoluene lod gn to ctteapt & sfwllur serdvs of resctiounn on 1l,3-

disothy l-d=nitrohenzony vitu the 1des tbhat the rosuitlag £yU-df (L=
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hysirexyethyl} eailiae (31} cenid be e¢ssily cunvested to Te{i~
brusvotliyd) indoline {(Xll}. wlion Lgd-dlmubhyl~iwnltrobonzere and
diethyl osalate veve subjectod to Lho usual Pelnsert conditicus no
condensabion ¢ould bo affectads %hen Lue recctiun wes corricd out

fiu othiereal potessiuwe othoxide (lasteoad of sodiug othoxide in ethonel),

6 hoto acld whieh wen uot choreeteriged,was iavlaten in low yleld.

Cldde wcld on osfdation with olizadine hydrogen pereside pave only o wono

corboxylic sckd vhosy oguivalent volght and scurbou-bydrogen aueslysls were
in good ngtosmunt with thut oxpocbed fop denliro-J=cothyl pheaylocetic
aeid (X11l)e In oupport of those resulbs :not ond sisbizowe {17} uere
unoble Lo cursy vel ollylic Lromdvetion of lyd-dicothyl~iesltrebougoene
past the wono=-htomo stage even undor fovrecing cocditionse

The neewvazity o confite proviuus vork cessied éut in this
toboratory hon slroendy beos montfoneds  scoordiugly, Teeasbeoasctbonyusthyl
vatudoule wus preporoec folloving the eyanthetie pothwey previcusly cutlioed
{see foreuluo (ALY)={XLY11) in Introgucticn Lo rert 3 of Lhis thenis},
Lithioe elunicun ydride reduction gove a adxture of tie seome threo
atcohols in cgreesent with she aforsmoutionod espertucutal resalts.
sHinece roduction of the mixture of the above clovhels wea oconsidercd to
be lengthysanc in edeition tho yield of T(L=hydrezyethyl) indolime (5LVi,
Intreductiong Yart 1} oblained iu bthis wey was poor, this approach to
T={i=brocoetiy 1) indoliue {X31) was abuocdonade

1t sppeored ressonable to as that (zl@)ahould bo available vio
tis reucllivag sequence piclured belowe 10wl {carbouebbosyaetiyd j~

tepbtrobonseue (31V, 17} on 1ithiuw alumicva bydride reducticn wes espectett
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to glve the aszo Compousd {3V, valeh should be reduceablo by known
wetheds Lo 2yGedi{f=nydrozyetiayl) coiifee (3k)e  sueh to oup surpriae
Bo 630 Cumpound vas formedy iustead the dusired wsine di-ol vos bavlstod
in by ylelds  Thia reductfon ves cospleteily usexyocted since {6 hLosn

been roported (Li~00) bhat arvestic aitro cowpoonds on Mthius slumiova

bydride rodnction give rice Lo the correspoading sso towpound exciusively. |

lndoud, the ifumedicte ap eorvace of o red "szo” color on troataent of an
other solution of lithive aluxiowm Bydride with on cruamsiic nitre
compound bas been suguested an o wenslblve Lorb for such compeunds {ug,
U%y 3b)e

To Loat vbe gouorality of ihe roection seversl wonu-and disortho
substituted wilre bouzenos wvore reducod {see Teblo 1) vbvioualy,y the
fucrease du awive furewmtion pavallels inerensing asterie ulndrunce wrovund
the sitre groupe  The Jorwution of nzo compounds e kaowvh to teke plago
by tbe eundonsction ol the nitroso compound eng the kydrosylemine or $he
swmine (39) and thesc roagetions woula be eapacted ta be sonafdtive Lo aterie
hindraasce, The lyi=disutiatitutodwCenitrobongenns inveotigeted gave
waluly the amines um the other beud sysirow end drowm (SL) report o
T1i yiold of uposwaitylone, tut fn onr bands 8if wesidene sad 1lj amo-
wesitylone vere chloined on revuctien of nitrosssitylenc, oven undor

conditions fdenticol with there given by theso workors.
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CH,CH,OH
CH,CO,CH, CH.CHOH
S
NO, N=N
CH,CO,CH, CH,CH,OH  CH,CH,OH
I.IV / xv
CH,CH,OH
NH,
CH,CH,OH
X1
CH,CH,Br
e >
N -
NH,. HBr N2 By
CH,CH, Br CH,CH, Br
XvI XII
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heduation iroductn of mowe sromstie Nitro Compounds with Lithiun

~luzinvg ydrideas

#rodecte ()
Xitro Lowponad

Ane Larivetive
kitrobenzone TUed
S-sttyotoleene 46,0
o-Nitro~j-phenylothuaol 41.0
2 yi=liuethyi~s=nitrobenzone Blel
adtro wositylene L1.0
14i=bi{mothonycarbonyi j-

i=aitrobensene VIR
1,3~ {methoxycarbony bnathyl j-
Z~nitrotenzong Ueli

It ageers such cnowslous roduetivns are uot completely
uniinneens  Hied cud %;!lor 68U} cbtaldued 4y4'-dicninvagvbenzene by
Hthivg olusinue hydride reducticn of 4pst-dinitronzebenzons, fvwever,
ic tbis cese anloe forustivi connot be éue to ateric Lindrauce.

Ainpe ob al (41) vure unsble to recuce S=-shioro-Ze-attroanisole to the azo

derivative,

isvlatod.

froin o-attrotolusne by rocuction vith lithium nlusiaon hydrice, but ooly

the

luApreaenco of alucivun chiovidwe In t¢he obsence of olumines chloride

O-auvtuluene wos the wolo product,

ihen &yC-di (B-fydroxyothyl} sunbline {(41) was trested uwith

boiling conasnireted hydrobrouic void none of Lhe vipestod dibixrony

Jauloe

el
2048
31,0
Ode0
61,0

4Gl

84,0

They do uot, Liveovory mentius shal, 48 any, grodaet sas

biberg and Jnbn {42) Leve reported the forosbtica of o-toluidine




bhydrobromide {3V} wvos foveode surpriafngly oneugh,bhe recuired

respect Lo thot prepered by anet ound MMohdzays wes obtebneds
i tLhis compounnd oun be oxpleined 4F oao nsswues
wnu-or diwbrowo bene is in oubtlibriws with Qts pelty in widch cuse

losp clootron pair ou Lho witrogen utow would be expented to Ginplaco

browide don by o sucleophilic atteek on carbon & of one of Lho bromoa

g.;t'cm;m.

Vhe eyeligstion of shis materinl wox exominede
tlove or iu rylene ooused uxtensive polyeerizations livwever, vhen o

uliute solutius of Lhe bremvawing in ¢ry aylevo kan added slowly Lo o

Lzse {siefie 83053“}, poriffod vlu itw epavingly soluble plcrsto, vas
obtadved §n lo=las yiclds
(111} on the baais of ite ounlysis, woleoulur weksbit, sud apoctral

chareeteristicy,

protone {sevon lines of wa ali, systen with A" abt 0s40 pepeme, “b" at
Gelth papetiey and J ® 7410 Gepes)y und oight wetbylene protons (3.11 pe
slthough bhie cheufcnlly clfferent nowvhylene protona geve ooly o siogle

pouki iv eesrbopn telrochloride sviution, o slight chowlcal ohift butweon

Lhew wan obuerved in benzene soiuticn oaplex multiplet dus to an A
o

spinespio syston)s  The ultraviolet spuetrunm of the bese ip othodold

shoved the prosonce of on waniline ohrewuphore, while dn ocdd salublon,

T~{i=brouwccthyl ) indoline, us its hydrobreatde {hl!},iduaticnx fa overy

Formetion

a toull amount vl tho

the

Wyt

T-{uimbromoethyl} indeiine {il1:} now bolng resdily svellable,
tientbing bthe browowmioe
augpounica of excess sodinw bydride fu bofilag sydone, a etbows voletile
{be base was ascfgneu the sttructure indicated

ite fofrared spoecteun {(flgel) proved the absonce of

Gl or il groups, Tho Nelielis spoctrum {(43) showod bends §ov throe sromniie

p.m).

&

e T .
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ooly bomzessid sbaorptice ses present (Toble 10 and idgelje o
ovidonce whotsouver of eu sbaorption bond at 370 m« vee wboerved (1?);
oven oftor losy Qtanﬁiug in concentratod hydrechloric acdd,

The bawe hoed & pkﬁ of 3440 {in G054 agucous=ecthanvl) shich wos
hizher tosn Lhoat of Liuth lilelidene {UeUt) and julolidene {Se080)e
Altbough these rowvults cotld sut have boon predicted beforeboand , ‘
eseuinnticn of Quurtaulﬁ mdcln of lyiydgbmtetrabycropyrrulo [3,8,11251
iodole () eud julelidene {u) brought to iight soveral pertinent puinta.
kaorene & gas oloost plapary four corben stouma of & were oub of the
plane of the bevzeus ringy the nod reseld of this bofay A posaesmcd &
significnnt spuuat of streie shile & wes relotively strefolesss The
obuarved pﬁA vialuos con then Lo reliohslized e followes with roference
to bose o deloesifzation of the loue cloetron palr of thé nitrogen atom
sunt poceasarily rosuit in o shortening of the benzeng~nlirogen bond
vith o act increcne v otrein enorgys lorcing the nitrogos oatow into
a tetrubedral counligurctien {legs proteonntios; cieu fncresses streingbut
his ofiect wasl undoubtedly be wede thau compessnted by the deercasc in
strado due te lose of double bord chavrascter fun tho Lunzeno=nitrogen Loade
dodels iudicete the conjugote scie of 4 waee forwed abould be relativaly
oneliy noilveteds foth of theso cffects would fuckesse the bosic strength of &
ovor that of B7aiﬂoe fn the letter the straln rosuvlifoy frow forcetion of
& partial double boot botwesn the orowntic riug and the nitrogen elon
is ousily ahsorbed by buckling of the two sotarated siz-mesbored ringse
48 o result, relative Lo i no afgndficant loworing of cuergy occurs on

that
protosciion of Le  Indded, the espurimentel rosekts iu&lcntuAdaloculsmﬁtiou
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"TABLE 11

Ultraviolet spectru of 1,2,4,5~tetrahydropyrroleo [3,2,1—23] indole

and related compounds,

.Compound Solvent mux’(m,«). loge
ethenol 246 3.80
296 3.36
)
60% aqueous-ethanol 262 2.43
(0.22N in uCl) 268 2,68
CH,
ethanol 2417 J.82
206 3.39
N
CH,
ethunol 248 3.78
N 296 3.33
ethanol 251 3.85
296 3.39
N . ethanol 261 3.83
310 3.338

N
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of tho lono slectros paldr of the oldtreyos atesm o & be eoupered Lo 4
s far wors fwportante In aduition consfderstica of CLhe scdel of the
cunjugnte sold of & fndicates solvabion to Lo lees favourable do this
casgs  both of those evifechs woela desrsasse the boesie atreagth of L
velelive to .

1f sihlar reoatoning is apuiiec o Milolidano; shich possesses

" one aly sad one fivowmowbersy ring, © aﬁ& valuo ibtersodiate botsesn A

ond & ehould be obeorveds This war bovse cut by exporiwoentul Lact.

I i kooss that fubibition of reswnance of the typo deseribed
reaulds in an bypscchromic sLift of tho long wovolceupth assorption band
{vitraviolel or visible) asomotimes socowpnuied by o decrsase in ahsorplion
inteuaity (44js Tho ultre vieclet speetra of L,id,0-totrabyaropyrroly

[ﬁ,ﬁ.lﬁ&it] indole, lilolidene, and julelidene (sce talle I} arc fo
accordeice with thowse predictions ko thet the long wovelongth bond shifts
to abosrter vaveleogth with fncreasing aireine

vbher Voen dts high p&ﬁ valo, b2y yd=totraliydropyrrolo
[3'3'1ﬁ§£:] fndole pormessed no unusual progerties.s St roen temporature
it undesvont snlow decomposition Lo a brovn vonedietillable ter, bni was
fudefinitely ateble in the colds In contreat e fts corbocyclic
aﬁulogua,thc beeo wne complobtely faert to coatelylie hydrogenation over
br pulladiced carbon at reoosm temporstore and oslwospheric proasurg.
Faptheruera, it could be reewvvered from concontrated Lydrobrumute actd
oven ofter prolonged santact ot rellux btemperalure.

Yor gunpabison gurpescs two wodels of the sbeve bnso vore

synthoaises as described bholows Ubdldging concliicne alfghtly wodified
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TABLE 111

Ultraviolet spectra of some derivatives of 1,2-dibydropyrrolo-

[3,2,1-—_@_;] indole.

Compound :::?n°1(m
CH,4
234
292
N CH3
234
N 292
CH,
N
CH3 veig" 234
200
CH3 CH3 "Yrans' 234
202

log. &

4,42
3.76

4.44
J.82

4,40
3.89
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Proo those previously mporied [delyfy14,10), lwaminoindoddns wien

bented with oreloheancne or wedhwd ollyl Motons provided XVEY and TVIIX
mm%iw!ﬁr {ase Talble I1T for the ulfwwviolet spoebes of Shoso CoRpRIts) o
The peopertise dlupliyed by VAT agrsed vwith those reportod by ofhoer

favestigetors (Jylis Naduobicn of these conpounds with tin 5 ethenelie

hydvectilorie weld {Tabeohpdrocsehasslo wan fmown Go muffer roduciden in e

proneuce of Hheor resgents (40} 3 poducod booes SIY and Ve The alisdes
vielot spactre {fable 17} nad t4p chanfenl Bebhaviour of these bisse clonely
reseadiled et of ihe parent cooposuds

In addibion fo AIX 6 compomu! Cheughit fe be §{Ieovelvnpdionye
cyelolivuyl Yindeline {XUE) man obtnined Srew ST in 2ov yislde This
mutorial wen bastay caldyesd corsestly Lo t:x \Qﬂi@{gx' o 428 dnfraved
syeutven poosonaud 81 aad B plyetolitog aheorplionn ol 9005 wnd 2450 m«-i
vonpecbivelys  Ite slraeture wos nob SuriBior invesiipntods

o esmpennd cuslugous Yo N5T waa fsolnted oo Ghe reduction
peocdaed of XVIIE, nor wos #be slorovelemsistey of s baso {0U) delorsineds

Sovorad fuclo Youd suppord 6 the probebility st lset and
Bishigave obtolnnd tha trieyolie bess {INT), T{2elemsoethyl}indellne,
the fmsedfsto wbecarser of Y%, aynibhondzed hy thee worlorn, sas
$dentical o oars propored by o diflorant voutes The mltravielet mpsclen
of the roptrtod Dose end 11 ors neorly suporbapusshles  Thu soltdng
points of tho repertod busy and Lis siovete orn sexeshel louwsr thon
thoae doteraingd by wiy bud the caslyiical rosuitn staded for thooo
capsounds indfants tholr Xack of paritye IIn additisn the wiiraviolst
spealiun of the vaported cougound fn anid solution pogossped o stroap

whaarption Band at 78 Bu indlonting the prosenes of on aboorhing
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spoofce other Chon tho prostonated form of 11i.

The asuceoscful synthosie of i,8pdi=betrubydropyrrole [ 3
HE 1—39_] indole led ua to atlenpl. thv. prepsrabion of vhe cumpletoly
vassbarebed pyrrolo [398’!ﬂgi:] todele {(2k11) or o derivative thoreof.
Componuds contoindng thin ring sysbew sould be of foterost sivce wodels
indicote oven proater strala thiuu (e coercspending tebralydro anclogios.
Furthoysore, bthe porent cowpound f2 $asvmerie whth oyel [8.33,8]
sgine (O3111)(21,82) which has boen shuwn to possves sromatie propertios
(8Ry28).

frorivatives of 1,i-dibydroyyrrole [ﬂ;ﬁ.‘ﬁéi] indole (AXiV)
being readfily aVuilahlo)prompﬁoﬁ us Lo omaine tselr susceptibility
tovards catalytic debiyGrogenutivie as & modal 1,5,0,738,0=-hosalyydropyrrolo
[3,3.L1ﬁ;] corboagelo (V1) wne sudjested to catulytie dehydroguuu&ﬁcn.
over iU: pallodised sharcosl in builing p-cyuenes. Lhromebograpby on
oluzisy gavu)heaides sbuarbiog aabevial,a erysialiioe solid to wiied was
asaiguned ctructore LAY oo the Basiy of its sonlysis and spectyul
charactorisbice, 'he infrored speciras donvmatrated the chsente of N
angd 05 fnnctiuaa7ubile its ultra violet speetrua wuo ot uvnlibe that of
carbagsle {46). That the product poesessed structure XY and not JX¥1
was proveg concluaivoly by bthe NedsHe apoctium which shoved seven
ercmatic protons (cvsplicatod amltipled at Go6¥~T.98 pepen) oud four
wothyloue protons ae & podr of triplute {contered nt J.0l ond 4480 pepem)
predicted for an ﬁgﬁa spetom appronehing the aalu MHait {(68)e

Lotalytic dehyuregenation of A i=dihydre 4yl-dinatbylpyrroloe

[332,‘ﬁ§&] indole (AVRLL)} wan olso uusuctancful. &p Felisdium on
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XXITI

XXy

AXVI

XXIV




charcoal war without effoct, whilo 105 pulledized carbon gave only an
oily waterial possessiug N obserption in the infrared indicative of
ring chonges

It wag hoped & 1,39490-totrualiyl dorivetive of XX1V younig

Lo less prone to riuyg opendng,and zinco Lhe Nevieite spectrum of the

expeciod proguct would be parbiculerly sinple wo chose to attompt

synthosis of tho lyl,dpb-tetremotibyl anslogue of 1388s  sceordingly,
Lpdmilmothyl indole vy preopsred by thorsal eyelizetion (47) of butssone~
d-phonylhiydrorenss binco eurbauvcle wes unsun to form so dwscloblo lie

waine cospound,which in turn forsud eyelizablo Lyavegones. {13}, kb vas
thought congoivablo del~dimothylindoie aight oxbibit siwiler behaviovur,
altbough Eyl-dlactbylisdole foruvd a stuble i-nidruso dorivutiive, the ji-
owing cowpound conldd uot bo preparcd, nor cosldé Lt be tropped as o hydravonc
when Lhe roduotion was currive wab in presvace of methylettyl kotone.

in botl cuses reductive deaninativo rousultlag in recuevery of the indale
agcurrod.

The sorios of recoticas desoribed below sos then op, llad Lo the
eyntbesis of Aikls  Syd=-tdmethyl fndolide wen ebtnived by reduction of
Zylmdinetiyyl fodole with tin ane otbasolic hycroobloric acide  ihe
steroothunlatry of bLhe roeductien wat not cotersiuen ot thia time and
consoyuently thut of Lhe dntersediotes leoding to LiMl wes not known.
Gitrosetion of the fadetlino fellcwed by veductien of the product (XiVill)
vith Lithitg olowiows hydride gove the bydrasine (Aillje. Heatlng the
hydrosine and cothylethyl wetuno yioldeu & low aoiting wolid whooe Nedaolie

apectrms lodicatod thie prosence of twe ftaowoerve Cuveful fractivaald
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eryetnilisabion «f the product Friw esuevus-oiinooed gave o ainglo sharp
nelting crystatlinu substusee whilch wos later shows Lo be Uhe tlis~inomer
of L3de when this cowpuvund was boested in pecyuene o prascuce »f lox
polledies on carbos o sdsbure wen vhteined frow vhich Lyligdpb=tobramethyl-
iyrroelo [a,aglfgL] fndule (3331} wee dsolubue by ehropntogrepby oo
slunine in sbout 20/ yiolde  X3X1 Wen o sbabley eorystelliine, noutral
eolid ehioh gave an iutense purple color vith totreeyunvethylene, and was
cuspleboly uuaifected by bydrogon over LUy #nlladised corhon at room
tongernture ond otmosphoric pressurces She uvitra violet saeotrun {fig.&)
indicuted grenter cusjugation then Vhst proscat in o slople indole
earonophesre (46) ﬁngkfnfrured epoctrus {¥iged} proved the sbacuce of o
8k groape Is sduition,tho Nedleie spectras shwvee Che prasonce of throw
arcisetic protons (eeven lines of an &ﬁa sysbes with "A" at 0409 papewny
BT 6l OGebd papem ond Je TolL Qepos) ond four wothyl groupe {2.41 snd
8018 pepemi direvetly atinehed Lv unsoturated cavbon,

bosldua 13Liy four other compounds ali of vhich ¢oBsQuLed
il atrotendal beuds 4n Law Infrored speetrusm, wore obthinede Theno
eubstuncen vere 4ot chovooturized, but their Furmsticny and tho low
yield of 23x1 fudicute the brioyelie ﬁyacués in qUestion are perticulorly

ausceptible to pupture
of one of the Five~sembared ringoe

since the ecoafigareticn of the intermedictes teuding to
8y imtotrunethylpyrrolo [8,&.1131] fndode wos not huown, $t wae
uggonvary Lo ostebliiol the sitoraccliswicel path of reduction of L98=

Glmetbyl dndvios  irovivus fuvestigabtions conootniug the stercoissmweric

dgl~dinetbyl dudodines be ot bost contusing. Heyoubi (18) propsred
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dpd=dimothyl {ndoline by clectrolytic or siuc and bydarochivrie weid
reduction of the corvesponding indole, Lut was unable to fyuctionally
crystallize e large number of its derivatives. Heyashi therefore
conciudod only vuo fsower wax Suruesd although he Lesiteted Lo =pucify
wiich one.  Adlins wnd burke (4Y9) ecatalyticaelly roduced £,3-dfmothyl
indole over cogpor chrewite bBub diu net iavestigate Lhe products®
;tereochemical composition. iyre cud Luder (00) showed £,3-dimothyl-
indoline was cme of Lhe procucts obleleed frumIZSIyyhusp&oric scid
eatoalysed cyclizativa of M-orotylanilinme. ‘ihis indoline forsed e
benpenesulfonsuide (mepe 101~1030) different from Uhe honzonenulfonamide
{ite P 70—7l°} prepered by the activn of zine dust and bhydrochloric wcid
(61) on Ly3-dimebiylindoloe bor reasons thet do not oppear vulid, thoy
stoabe the formor wes the gis-icower (2X311}) while the latter possessed
the traps-configurstion (x33111).

Eyd~bimvbhylindoline was properev dn this feburaivry by
Foduetivn ol tbhe corresponding tudole with tin wnd wtanuelle Lydrechlorie
velde Vapor phaso chivemstography of the product showed the pressuce of
tuo cumponests in roughly equsl amounts, nud the fNeilelise spectyum wes in
agrecmont wiih this obseorvetion.

Tae plcretes preporec from the above mixturv could not be
separater by froctional orysbelilzation, inctesd & single ¢rystoliine
sodld {wepe 131“) wup obteinede A Hedaiie spectrva of Lhe bane isoleted
trom this derivative was proetically idestical to that of the startisg

wixture,

Although two sherp welting Lydiobrouides wore ohteined by

Sjsnisicd




fraetivnsl erystuliizntion, these vore shows o be dsonerieally iupure
iy leMels apectroseopye ihe ldgh welting dorvivative  (mepe lb4—l55°}
ceuaiated‘of two componenta iu the ratio 4sl, while tho low welting
material (Gepe 188~139") vae an eyuiwcler aixtore.

ibhew tho aiatere of gise wnd Lyano- indolfnce was shaboen witk
bongenesulfonylehloride and aguocus slhali a low melting solid wes
obtuined. Coreful Lrecticnul crystellizetisu From high boiling
petroleun ether rosuilod fu isoletion of tve oherp moelting selids,
The bigh nelting substonco (wepe 115+134°) wae isomerically purc, vhile
the low melting nolid (mepe 76~77°) was o 13l couplex e abown by Neleks
apectrosgorye

Frevicus work (00) sugiested polyphosphoric neid wight ferction
as « dehydrogenation catulyate Urow this wo ressened that in the
presonce of Syd-dicethylindelas polyphosphoric ceid could catalyeo the
biwolecular oxidaticn-reduction rosotion $1lustratec Lelow (JaXiV -
X3AV1) resulting iu predemincot fovaation of the thermodynenically uore
stable isomore aAccorcingly, the sisture of ludolines wue heatod with
polyphosphiorio seid sbé o swsll amount of 3.3—dlmpthylindnla. iractionnl
eryetallizeticn of the bengonesulfonamidos obtaiéed f£rom this sup,osedly

equilibrated wizture agnin gave two orystulline substancess The msjor

procuet (sope 1030) wos isomericelly pure (as shown lyy Neselie} nnd déffcrent

fruis the puro beagencosulfonaminde {wepe 1130) inolatod from the veduction
product of fyd-dGimethylindoles The orystslliune watoriel fselsted in only
sonll suounts {wepe ?6~?1°) vab ldenlical to the 13l complex desertbod

previoualy.

3 o ert o < i 3T s e s B
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The stereocchemistry of the sulfoncmides could not yet be
f assigned with certeinty. although thure wes some Justification for
':nssuming the isomer (mep. 1030) isolated es the wagor product f{rom the
;§0quilibration reection possesscd tbe truns-configuration,
- was shown to be correct in the munner described bolow.

The supposod cis-(X3iVI1l) and trans~-(XXXV11l) sulfonamides

gwere readily decowposed by the wethod of Snyder ona ileckert (62), and the
%correaponaing ewlnes prepared in this vay vere isocwmericslly pure as shown
by Nelelis und vapor phaso ciromatogruphy. inch of these amines wos

' thon subjected to polyphosphoric acid catelysed equilibretion. That
oswine isolated from the sulfunumide possessing welting point 108° romained
rolatively unchunged, vhereas the othor was lergely isomerized. The
results giveo in teble 1V show our previcus sterecchemical nssignments
were valid end in additben suggest the equilibrium composition of Lhe

amines lies in the nolghborhood of T5f trans- snd 20p cls

~2,8-dimethyl-

indoline, In possing, it should be

Felyphosphoric acid cotolysed eyuilibretion of the cis- sund trans- 2,8-
dimethylindolines at 230°

Isomey distribution in

Storting isomer Contect time (brs.) o Mg gnPYOUUCY o en
"els" &4 d2e0 0840
" 48 30.0 70,0
"trons” 24 740 93.0

1t

48 19.0 El.0

This supposition
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aobed Gisut the vgudllbving cowponlilon of the smluse dopoents oaly on
the wvoletive stebilivy of Sle corvapponding wailns and not os whal of
the bosar thouseiven.

fevlation of pure gin- wne o brens- Uyu~taiwethylicdeline
encblot ve Vo exscing the selal~egid Fovuvetive grodacts of Zyledinebliyie

that

indoloe Thou veauits tebmisieds bolow {Tuble V) provepucithor of the
welnl-acid reduelivny procueds fu o stereoerpecific wennur aud dluprove

consiusion: reseiou by oiier worzera (d6,00).

Lpihe ¥
Vapor phase chroustoprephic anniysis of the {G~dimstiylindolinca.

Thir wori,

iaowey distribulion
in aroduct

synthetio wetbod Froduct yheld ix) PR T » “Sreas®
28 dunt end HOL on

Seu=dimethyidadole, HHIY 5560 4040

L end obkenolle BUY on

Louetiiuothyiindolies 1040 8600 NEPR ¥

ienults reportod by bedor gbe ale (04}

Cyelizetiva of
Murctj tonkline GEel 3600 7400

L5t s HOL on
Lp8=aiapthyliniole — Glel 200

catulytie bydrogonation
of pyd=dimethyilacole TG Oel AUULU

sherbly after cumplebion of bhe above vork, teder ghe ale (04

pubiisbee & reinvastigetion of thulr eariior sovrh concernfop the steveo—

chuosdstry of the dyi-tinstiyliundolinoee Thelr obsorvatficss sre tabulated

in Teble V and are in good eprocaent with our expoerimentel resuits,




They were aol, boewever, able v itsolnte pure els-ipd~dimoetbylindoline

since tbe melting point {916-71%) givou for its benzencsulfonomide ia

lowe Undbuhtedly this weberlel wes o wixture of tho isomoric suifonemides

similer to the 18l comlex isoloted by ws, It is lnberesting Lo uote
thot polypbospboric seid catelysed cyclimution uvf ~crotylaniline given
~rise to the ¢xpected equilibrium mixture of gis snd treus~ 2yd-dicotiyi-
indolino.
There resoinec only (o establish the sterevcheamdntry oif the

procursor (A1) of 1,2y4,0-tetrasethylpyrrulo [a,x,x-—g‘g] fndeles

kaeh irogeric jusdoline wus curriea thrvugh the resetion sequence elready
described and ciny kyd-dibydro~ 1,8,4)0«b0bremethyliyrrolo [:8,2,119L]
iooole wes fouad to be fdenticul fn will ibs physical properties with 1XX.
Hathor unoxpectediy, nitrosation of cia- or trane- dyd~dimetbylivdeline in
ench cesv produced a groduet which wos approximetely 10s iscmorized,

The wede of fsomerizotion rewsionz voclear since ilie fsomeric ¥,8-dimethyl~

indolines vore isolutod in U8 + 3 purity from the currespomiing eulfoncnides

vuder conditions far mere ‘savere thon thosge utilized in mitrosation,
besidos providiang inveluable finformation concoerning purity of
bowvh the gls- cnd bLrons- {ntermeciates in the rcéﬁtﬁua secuence londing
to 23X1,ibe Nedielis mpectre of theee compounds ahowed several interesting
features, Chenfonl xhitts wnd coupling constants are given in Tubles
V1 and Vi1 (ppe 57 and 59 Jo  Fortunctely in all the cospounds snalysed,
bydrogeus whicl woreo coupled together were suificiently vwell chemicolly
shiftod thet onnlysis of the spectra could be carried out by & fivat

order treantiaent,
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The spuctru of indoline cmg ite dorivatives ponscering
yuvogen(e) st positione E{a) end 3(3) hove received 1ittio stiention.
The aveilable informutivn {04} dpdigstes the aw~proton{s) appenr(s) ut &
lover fliold then the Peprotonis), and speoirel sseignasente for those bwo
protons were mode on this baala, &

Noyaadly Lhe resonsnce dus 0 tLhe a=proten eppecred as o well
definec cetot un the low flele side of the yesonnnco dus te the f=proton.
This octet obviously arisos as followns ibe reswnance of the a-proton ie
~split into o qusrtet by the methyl group ot €2 (spucing equal to
duﬁ(ﬁﬁajaj, enein 0f theso tioes in turn belug split fato s doublet (epseing
eguel to GURNG) by the P~protons then JRBES ass swaller thon dnxz(czss)a.
as in the trens-sulfounuide, the sgectyum of thaia proton bud the general
appecvence shown in Figure 64 {pe6lje  then JLES was less then twice
JH&(CHaﬁa. but grouter then aua(aaafa, sowe crossing of the linos wes
obsorved (Fig. OBy peglje The predicted L syvetrs for tie caces whon
aua(uz&;a > JiSEDG, aﬁ&(mtajs = JHEi8, snd wm(cna)x > Si2US > daa(mxa)a
are ohown in Figares &by Bi, one 8F (p.61 } rospectivelys Ju the cuse
of the Wioyelic compound posseasing glu-storeochunistry (AXX1X},vhe
nignals duo o the s=prodon uppecret s & qutntet.“ This bokavicur §s
probebly due Lo guudrupole broadening {65} of a spectruss auch a8 §llustyotod
in Figure OB by the adjacont pitrogon otum, rosulting in o brood guintet
(Fige BUy pe6lje  Lu thias ceone she coupling constants govld not be
deterainud scounratboely (moe fable VAL pesg Je  Sfwilar, but loss severe

broadeubng was cbaorved for the 4rieyelie cowpound possessing Lianpent Greow

chesistry {(ib).
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TabBLk VI

N.M.R. Spectra of intermediates leading to 1,2,4,5-tetramethyl-
pyrrolo [ 3,2,1-hi 7| indole

Chemical ahift from tetramethylsilane (p.p.m.)®

Compound Aromatic protons  H2 H3 (cus)a
i CHg .
vein! 6.86-7.68 4,33 2,88 1.10
"tranﬂ" 6.84"7.74 3.66 2.63 0.56
X N~ CHy
|
SOZCGH5
[+
CH
3
- veish 6.32-7.00 3.83 3.15 1.03
"trans" 6,29-7,02 3.32 2,70 1,23
N H
H CHs
I ’/1\\ neig"  T.11=T.79 4.90 3.49 1.08
"trans" T.12-7.80 4,36 2,98 l.é8
\/\f“l CHy
N=0O
d
. bye
neia" 6.54-T.11 4,66 4,03 1.28
"trans" 6,42-7.08 4,10 3.51 1,49

see page 58 for mesning of superscripts,

(Cua)d

1;23b

1.39

1.14
1.23

1.33
1.28

1.35:'e
1.38
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Akl speetre were mwssured e corbon totiachloride sclution,

Tho esaiguwontes for thoose bands ore not corteic.

S txchanged with bzﬁ

For convenlenco the u-snd f-bydrogens snd soityl greups have
becn nupbesred £ and § vother thon & sné 1 as requirod by the
ayatensbic nomoncleture usen threugheut the thosin.

the wothyle attached to unsaturatod covbhon wppeer ob o190
el el Pepelis Kov the gli-inomer and ol Lell nbo Leld pepems
for the LEaa~iloncte
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TABLE VII
Compound JH2.H36
. C'+3
eis® 8.61
"trana" 2.71
N <> CH,
X
S0,CeHs
| CH,
. "eigh 8.88
"trans" 8.86
CHy
"oias" 8.72
"¢ v 3.02
N CH3 ans
|
: N=0O
CH,
Woias® 1.0
"¢rans® 5,09

Coupling constants (c.p.s.)

Jug (cn,)2® Jna(cua)ab
i 6.80 T.16
6.30 7.02
8.40 6.96
6.16  6.83
6.60 6,98
8.53 8.70
6.8 7.1°
d
6.53 6.6
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HERS and dﬂ*‘{ﬁﬁ ja vero detoersined by averagdon the
resulits of ten of wore mossuromontse Uakess otucrviae
stated tho stendord devictisa of the ceen never oxeecéed

ol Gell Copebe

“na{cn s wal doturmined by avornging the wezulte uf Pd
moorurementa, Unloss otiervise stoted, Lho stundard dovintion
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4t Pirst glence the J-protom abouid alac give rise 4o o well
defined cetote Thia, hovovar, vos vub the cose since HS ves slao
cunpled weakily to Lho proton at postticn 4 da the ercantic ringes tuch
lony renge coupliog Los beea recegolned in sevesrs) instuntes fa the
litorature (60~58).  then JHEIY vus smeil (a8 comparcd o JEG(GHSEQ),
the resvnance dug o the j=proton apueored sé sn octeb in wiideh csolh ldne
was brocdenod due to Lhe nhove effeets Uben Jﬁaﬁsifdﬁz(ﬁﬂs}u or whon
EJBS(Cﬁa}a > JUSHS < Jﬁsiﬂﬂs}ﬁ. the resousnce due to j-proton showed up
ac o quintob, caeh liue displeyinog wel poorly reacivod fine stractures.
bepoacing on the cheuicel sLifb betwoon thew, the ruscnsuce

due to the methyl groups appenred as bLrvo doublets somebimes partioally or
eomplotoly superjpoased. In bsnpeso solutive s groster chesicol ahife
ofton existud bolveon the webtiyl pgrovpe, and as & rgau1£ Lhs wredicted
quarted was then obsoyveds dhor the doublats were ot auperposed Lhe
position of resonnnee due to tho wobtiyl groupe st CE and CF way cseipned
by cheoking tho woonured couplinyg cunstante with thosve doteruinod from
the speattum of the u= or P=proton. 1n woxt cuses suoh double choeking
vas impopnible and consocvently in these coocs nosignmente given Lopr the
wothyl resonesecas {(Yuble Vleps 57 ) were uncertadvs It should beo noted
that the reeonsuce due to the sothyl group nt L2 for 1~bonzousulfony L=
Srang= Zyd-dispthylindoline bas boon caslgned $o that doublet shich
sppeored ot G 00 pepewe ko bave token this to fudicete the wotbyl group
lies nbuve the plane of the beouzeao ring nt position I sod gu & rosuld
it wosovnance ie shifted upfield by tho megnotic vuisobtropy «f the

orcastio rioge  That the sbove result was not due to nowe type of dimer
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forwmutisn sherein o webthyl group of ons wolecule is cbuve the plove of

H

an aromntic riug in snolhivr molocule, wus ortluded since the cbeskesl shifts)

of the wothyl groups wero coucentrativn independents Hiobler cbservations |

howo bosa repurted ia the spoetiu of Lhe perocyclophance {(69) asd iad-
N~benzey léeacoty laspidospuruine (Q0j.

ia the sovieau of compoutus given i fable V1 there oxiet.
apprecionie uwiffcrences iu the chemiend shiite of tho netbine sud motbyl
protonse Yheso ddfiereaces, will Hwwover, wod be discussed siueco it ia

¢hfftcult Lo vorrelato cheowicsnl ehifts vivh cheugos in strasturce

teil cocumcated evidence exists Concoraing wan angiiar depondonge

i

H

in the ecupling conotonts of protons on adjsoent carbon ubumu (%6,55.81-66).3

Theoretical work (60, end ref .00, pedil) lws supjported this dopuadence

und sugzeasted that large couplimg cunstunte {U=11 cepes) vecusr for

dibodrael cugles of Lhw € boads of 6° and 180°%, The values of Jﬂﬁ'
docroesd graduaily for other engles resching about zoro for a dikedral
ongla of ap roxiuwstely $0%  Lesout ezporimentél work (60,63,07) lends
sapiorb to those enloulkstiocas, it s cbvisus frum these und other
rvanits presented below, thal in ucs-rigld five-amd six-membered cyeclic
derivatives [ the coupliug constents du brev~ and four-aenbored riugs
do uot ogres well with thosu prodictod (43, 68, ﬁﬁ)j] the coupliag
constauts will dopend parkedly on tho cenformation(s) wiich the woleculas
sdopt fa solutione If the stervochoeulutry end coupling eomstonts wmye
Loown, 3t i3 posaible to deduce the preoise eenformnbion (in solutica)
of such riags, n tosk shich is extremely difricult teo emyry oubl by other

techniquens Ia foct, several stiowpts which heve wet with warylng




degrees of eucouas hove Youn wide v do thde 7 iU=T8j)e  Lonversely, if
the conforaation and coupling constents ore hassa the etercvcbusiatey
ebout & perdiculer CH-CH bund con be doteosningg (76j.

Ul soiwe inburest is the observed veristion of the coupliog
constents U283 glven in Table ¥ile  slthouph the veluen of JHNHE for
aost of the cospounus eleuloed wese appreaiuantely what wight be eapected,

thoae ol tho iscweric Ly0-diwetbyld-fudolinte aro somevhet vonenale If

one aocepits Fur e muavoed bhe velue of JHEHG for gla=3,d-dinethylindoliine,

one should then wxject JIZHY fer the lpunsefecuer to be sumli,  Lveoan if
one oosumces JHIKY o be o meen of the coupling oconstents foy Lhe two
pwssivle conformetican of the Lrans~ivower, the obscrved volue is o0ill
too bighe Gdwilar snovselons yesulés beve boen oboerved lu asvoral
fastoncos {(TU=70,77) sud thoy shovw thet csution is needod in epriying the
vesaldn of aapplus to determing the confurwation of Jive-amvmberod ringd.
1% in of iuterest to note bowsver, that Lhe wewn of JHHE for gle- and
Lreps-Lyi=tluethy dindoline (Bed Cepes) agroes exceptionclly woll with
thnt roported (Ged Gepes) for leseylimdolinea (&4).

soLesorthy alse fe the ovdeyily veriation of the coupilng
conebante Jﬁ&(uuajﬁ angd Jus(caa}s. In every cose tie fermer ves aaniler
than the iatter, co vbagevation widel s sot unexpecoted, asiaco the size
of the coupliug cvnstent is hnoxn 6o be dependent cn the preseuce of
strong electron-vithdrssing or donvating groaps (00)e  Furthercore,
wvithian cech poir of inomors the metbyi-hydrogon cvupling cunatsnts Koy
the gig-ivomer coré consintently lerger tican thowe observea for the

corruspuadiug Lrans~ccupounds Theve seews to bo wo lmcedialely olvivus

FE
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eipleastlon of Lhe obowe bobavivwr, and cunsoquently the subject

5ill oot by discusced furthox.

By e
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LAPLAI SN,

selbdng points eud boiling svials eare unsorrectod, Ultravioled
e;eotie woere weostred ou & Seslnan lhe-L spoetiuphobowster and e Infravred
spuctlbe o o revkin-Limer infracord.

THO Netielis 8pe0l¥a voro wossured ab OV wo/sec, with e voriun

V=430 speotrometer os Li=~80: wolubtivns ia carbun totrachloride contuining

i
i

tutreaothylailane as cu dnternsl standabd. spectiel ealibrotions wore cnrried%

out oithor by ivtorpnleticn botwoon sido bands of the tLetrenetiylseilane, or

by aseepity over e bond and Loth low ond Gigh side buandss Spoctroe were
abtadinoed sith both fnorvesing anc deergesiny wognetic fields mrd line

poaitivns were vhtainov by avernging the reeults of several dotorminatinnue.

The elsobund frecnentics uvere weasure:d on o Howloberackord froquensy counter

L0 Uesl Copene Unlose viburuiso steted the obalysis of tbhe spoelre wore
carricd out by e firad ovder trostoeat.

ald high pressure reductions wure carried out ia o Ysegue-iinsi™
high pressure bydrogenatore Low procctre reduetluns vore cosrvled cub
fn & "karrY tow prossura bydrogesetion aparetus.
o-Nitrephony lpyruvie secide

The Claisea cuundensation vas corricd oud secording to the
method of P Corlo (T8)e  fo © cveled solutivn of sodium (£).0.g.) &a
dry othenoel (240 wl.) woo oodod dicthyl ozslote {k8led ge) wnd g-uitro-
toluong (1iled ge antd tho resulting solution was boiled under roflux for

for 20 wlunuteses {he deep rod solation tius oblained wos cooled, ent equal

i

1
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volume of water sdded, snd the resuiting aixture boiled under rotleus for
13 bours, This seterial sus thea stesm distillec until oll the varesctod
o~nitrotcluene vez removed (30.4 £e)y thy nenevolatile residue wus coolod,
and weidificd with conecutrated bydrochlorie ocfde  The bon colored solid
vae Filtercd woc uried (RRB.T g3 G340 bused on S-nitrotoluenc cousumed)

and uwsed withoul puriiication in the next 8h0pe

Oo-Nitrophonylacetic acid.

O-xitrophenylpyruvie acid (102.0 go) vos diszolved in water
(600 wl.} coutnining sodium hydroxide (27.U go) and cooled in an fco-beth
to 10° Tho stirred asolution was tronted dropwise with & solution of hydrogen
percoxide {80 wml. of 30 hydrogen peroxide in 700 wul, of water) ot such a
rote that the rouction temporature did not ozcecd 18%,  Lhen the sddition
was conpleted the pale yellov solutivon was clloved to atund ot room botiiora-
ture overnight. Thio svlution was careofully ucidified vith concentruted
bydrochloric ucid, the solid was rewoved by filtretion sud dried giving a
pole yollow powder (V7.6 geje Tuie material wus eryatellicec from 205
agugous othenol giving pale yellow needles (BLeU goy 79.6p) Refe 138-140°,

duy vod socsotdly (T9) roport wepe 136-150° for this aecid.

O-Nitrophenylacetic aecid (ctbyl ister),

O-Nitrophenylacetic noid (Ulet go) in absolute cthenol (800 mls)
containing sulfuric scid (16 ml.) wus boilod under reflux for 44 buurs ,

the etbubol was rowoved in vagroe and the residue wos pourod into 60U wl.

of wvater. This wes treeted with solid socium carbopete until efforvesence

cocsed and thon extreeted with etheors  1ho ether was rewoved on & filash




evoporsbor aing Lhe residue erysteilized Evom potroloun othor {(bepe 5G-tﬂﬂa)§
givia; pnle yellow noodles {10043 ge} @epe 65" fedssert end sehexk (80)

i

FOpoTl efre 89° for thin CempONttie

O=AindRiowi=i hony Leblinaui,

A sbizred sulotion of Hithiun olusdma bhydride (120 ge) fn iry
ethor (L00 mls) wen trestee oro,nfou with a solution of the obove ¢ater 3
(30aU go) in ¢ry athor {400 mle) at ¢ role sufiiciently rs.d¢ o asintoin
tho sther ot reflnx legpurntures  obea tho addiition wes goampleted the
solutbion wux boilud wager reftux for } houw, the eoolod solution trested
with otiyincetste cnd dhup weters  The other luyor was deeantad 2sd tho
solie was extractud wbth etior (U5 B0U wle)s  The extrsots vers coublacd,

dried over enbydrovs seguosiue oulfete and Lhe other resoved in Yuouos

ibe red oil was aissulved ia cbaviute ethonol {oUU mle) and fhydronine
bydrate (80«0 ey 004} oo thres tenapoons of huooy niehol were added. §
fue wixburo wus slowly brousht to roflux tenporsture {(steewm bsthy and %
wokateined there for { Boure kls wos cuvoled, £ilturcd, and the £iltrste
ovnporeted og o flash evaporstor icsving o red-brown wite Histillatiom of |
bida okl at reduved prossure geve pure genoine-pephenylothbonol (Lied-14.7 g.é
CTed =~ T4elic) hape lEb»l&&ojéoﬁﬁ asie  HOOBOL a&é iefen (20} rejort bepe é

1
l&&“jﬁ utle fov this cowpouitdse The above represents o ylels of 4.7 - ,

4Tely of the amine bused on gruitrotoluone sx ctasting eatoriale Ghe

pierate was propared ene on oysatalllcatica from ethonol, yellow noedlos

meps l6leS = 18505° vere obtoinods  Cale. for ﬁsﬁtlﬁﬁt cﬁuaaiwa: Cyilie GUG
yBeBlie  Found: CynlelVy i,5407e




2~{B=liydroxyethyl) pheaylhycruzone of Lthylpyruvnte. %

4 stirred solution of u-wetiylcthylacetorcotute (3460 goj in ]
absolute. etbanod {46 wle) was covled to 6° anc trovted with 846 ml. of ?
00 nyucous potossium bydroxide and 10 wle of fce-cold vator followed
iwwediotely by the dlasonfum selt solution properod from Q-acmino-p=jliony e
cthanvl {Ga80 ge)s conceutrutod hyurocaloric ceid {10 ﬁl.))und aodiug
nitrite {1.80 go)e This sizture wns stirred ot 0° for 1 hour, pleced
in & refrigeretor overnight, and theuw exbtructes with ethot, The ether
wus evaporated snd the berry residue token up fn o small umoent of
cliloroforn and put on "derck" slumina. The desirct moterinl was eluted
from the eoluwa with Z0p chloroforn in potroloum ethor (bep. 60~200%),
the eluate ou oveporatfca gave o solid which wee erysballized frow petrolenm

vther (bep. 60—1000) oontoining « amall amouny of othaunol. Colorless

2&

noedlen (Leld g 8647) wepe 0u=07.5% vere obtaineds Cole. for Claulsﬂs .3

CyB2e583 HyTolbpe  FouDS CyG2e855 il,Te000 5

im{L-llydrogyethyl )iienylhydragsone of Diacotyle

a—debhylethylacotoacetate (3400 go) in vator (3¢ wl.) contoining

sodiun bhydrozide (.80 ge) wns ohaken wocheniselly ot room toemperature

oversighte The solutivn sus cooled fn wn lco-bsbh, stirred, aud treatod

with tho dicgomium chloride nolutiug, prepared frow g-osfno-f=~phenylethoncl
(2680 ge)y concentrated bydrochloric acid (4.5 whe )y und sodiuw nitrite f
(Ve90 go)s  Whe mixture was fauedintoly adjusted to ull & by the sadition uf§

cold, 407 aquevusa sodium wcotulo. sStlrring wes contfinued ab 0% sor 1 hour,

nnd then thie wixture wes ;leced i o refrigerstor overnighite Tho mixture
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was ether extreacted, the etiicr evaporuled, ound the terry residue tuken

up in o swull wiount ot chioroform and plece. ou "ierek" wluminu,

rlution with 4Up chiorofoeiw in petroleum ether (bepa 30-1000) fulloved by
evaporstion of the solvert cuc erystallisation ot the resicue from petrolewn
etier (bepe 80-10¢%) gave pole yellow needles (2,60 go, 56.8%) aepe 08-99°,
severcl crystollization from the same svivent geve wn ennlytical Sumples
Caleo for C12h1602h2: Cy GGa48; iy Tedp. Found C, 65.79, 64,883 i, 6.9

P
7.(3:‘.’.;0-

attemwpted Prepurcstion of 2=hitro~8=Curboxymethylphenyluacetic icid.

To u well stirred wixture of potassium wetel (7.90 g.) in
athydrous henzene (120 ml.} wes uwddew absclute ethanol {84 ml.) and the
vhele wius heeted under reflux until oll the potussium had reacted. The
solvent wus bhen removec in vecuo andé to the solid potussiwg ethoxide wa
wdded dry evher (240 mle) ethyloxalate (£9.4 ge) tnd l1,8-dimethyl-2-nitro-

benzene (13lge)e  The deep red solution was boiled under reflux (érying

tube) for s hours, cooled, uund filtered. The red soiid was woshed wiih

. . O . .
ether, then dissolved in weter (50 ml.l,heuied to 70, und muinteined at

thet tewperature for 10 minutes. The cooled solutiun wae ccidified with

e hydrochloric acid und extractec with ether. The ether on evuporection
guve o yellow solid (7.55 g.) which was uot charucterized but useu directly

as follows: +the solid wus dissolved in water (180 mle} containing sodium

nydroxide (2.1 g.) and cooled to 1 in yn ice=buth. The stirred solution

was treatec dropwise with dilute bydrogen peroxide (6 wml. of 30x hydrogen
peroxide in 14 ml. of wuter) at such u rate thet the temperuture did anot
exceed 157 , This solution wes allowed to stand at room temperature

overnight and then carefully acidified with concentrated hycrochloric ncide.
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The procipllate was rewcved by Fileration, oeled asd then cxysteilizod i
from aquesus ethenole  (olorloss noudlea L0ell o) Beps L04-165° not
fdenticul with he ceatwed metuiful sove vutnfueds  Laverasd cqya%nilizat!uuni
from the wuwe aolvent system $ave an onalytical aopplo depe (30e5 ~ 157,07,
1 wis thoupbt 60 e Ueodtrowdezs hWyiphenyiccotie wedd on the busis of fee
anslysis cad squivelent zoixite Caice fur cgﬂgnu@z Codlallis  tigtatidiog

; kqe whae 19842 Fouuds U'iﬁso‘ﬁ‘i; Haliell,r; kqs 9tey 1UG,

t,ﬁ,&,d»@otrnﬁzdranginuligg.

4 mizture of (uinuline (8H.0 g ),copper chreaite {520 o) in
absolute otisol (K00 mle) was subjected 4o dgh pressure bydrogenation

{iodtial byorogeu pressure of LGUG petied} ot 150% for 1 houre The coveles
whnbure vas filtoret ¢o gfepove the catalysat, bhe etbanel eveporsted aud

the reaidue dicti}icd et roduced BHECORUre. the freetion (784U g, e B )

Lejre 1:3—11&“/10 tite wan ¢oliectode  adklus end Liilice (61) Feport hepe

HO~86/ 8 mme For thin cenpounds.

188030408, T=iionabtvvilrobanzs ijl guinvlizine {dﬂiolidiael.
4 olzture of totratiydroquincline {3G.0 go) ong 1y=dibromopropene

{7060 go) wus honted nt Ru6° for 8 bBours, ¥he cocled miature won mede seidlc |

with 202 bydrochloric aeid end steas distilled to romove evavess {,3-dibrasoe-
prapeoes The cold rosicue was aade Basic with 407 acdlum bydroxide,

oabraoted with othor, the ethor evepurntes aod bhe residee fractionall

distiticvd od roduced prossurcee The fruotion (VeD o) Liepo 135—140”/10 £,
wos coligeted. ibin waturinl colidified on cooliny piving « colorless seifd

Eie e 05% Gloss “nG bodssborger (80) raport wege 3u~<0¥ for this cospound,

o




1%a gh o wan faund Lo be Helio in SU. evneous etlimnol. thie wilsuviolet
an ¢ .

-

speetiag of als cosponnd is plver dn Fable 1T, pe G6.

1L UE R euly dwl gcleisefie cLynliyormuiaviing.
“afae L el ALK ] ' 2

sciabi.on ol Lydglydmtoterhroro ulnetine Leded ved I8 GQCGuRe
Cub mde) woe danu cuvelnlly vt o oluti ou of sirlerencntyl ehlorive
(eUe ) in nnetose {(SU wleje fhes Uhe vigorous reaevtion hicd eubsbded
Lhe solutivn was punrad indo salbweius sscinm ceobobe selution Ll mla i},

3 h

end shieact weelhanicrddy Lor ; Lonv

crnde oo nen Lhes deenpled
and Copthow Wit en ebiok ealrocd of i noueuis Pt Pade wau oxbianted

wdte 2Ux hyarocliosiv wcid 4. a D0 whe) wne b urgoode Lhisse s vveersbed

i

e dne Fasldoe oictllilec ol redueed prorourcs toc driebivit (08ad ey
o c g U . . . L

Duedo} Depe o=l fUali fine wiw Colluctois SRELMOLE L) Fegorte lepe

I T . s
LO0=160" /300 s Fur thde compotnde

LeON0= g e e ebEnhiviTu~iE yrroly [-G,J,}~ij1 cutaoling.
S b Jovdt R ] N &

A dotisese mizstare of luuhéoruhcubyl~l,;,3,¢wtatruQJUau”uinoiine

Ladel Lo b clumintg chloride {458,0

Be) wer howted bo 1057 wnu wniotlednes
2 thid Lapperclure for 18 misndor, Yhe coolec mulerint vos warefully
trectou with HUU ge of ernehed foo, Gho whioe soblid Fuomeyed by filteation
amyd vricds ihde watoriuld wae crystolliged from pebyodetn wliior {bepe Li(}-b‘(}”)

iving & white aulia (34.0 Beg Gidaidis) diepe G8-u2k, sgimebe (L) rogsorts

wepe M-urY For thie CLRLOUNG

SOy b~Tobralisviuetliniyyrelo [.:,;,!~i11 sufooline (Lilolidenej,

. .

s sbun sl Aibidew s lueinag ayuride (Lel ge) in dry eticr

LOU mle ) wus Sreeted Fophily wllh o salubice of ahe ohove Toetem {HebU el
v 4 w N




ia dry otbior {380 mle)e  ihis mizture wan boiled under rofluy for 14
hours and the exceas oydride taen cnrefuily doeoumjosed with wator. he
cbber wen deonntod oend the slussy woshed with Swo 00 wl. portions of othowr.
the otber wan oatyracted witn U« hydroochloeric acid (& x 00 wle) suu en
evaporativg pave UeTU o of ntertieg coteriei, The weid luyer wes uode
elicling vith concentrated potesneium hydroaide, extrected with ethor, tho
sther reuwoved in veown snd the resicusl ofl aiatilied at ruducod pressure.
Tho fraction (L.00 g§ Ui buagt on stertiog saterisl conouned) bepe 11L=
ixd76ma. wius collectode  lcdiatiliation gove o colerloss vil bep. 01-680/
Vedbam. bugicoto {bi) reposts bepe i&z“f& eas for liloidaiuee  iho pk, was
Found to Lo Ue08 fn 60/ agqueous otbencle Tho uletreviolet spoctrum of this

compvund fe givon iu teble I pe 36,

Lithime slusloes sydrboe seduction of cuwe oterlenliy

$udogray o : Hitry Compoungs,

The lithivn sluminus bydedde redoctions sore cesricd oot in one
of Wwo ways deponding on Lha selubliity of tihe startiny wateriel in etiwr.
i1) ¥hon the nitre ecvopound wes etivp svlubile, Ity ether sciwtiva

wer addet fo o dropwlase wenner %o o suspension of o bolf~molor oxcoss of

B
RIS

tile bydride in sehyirous etiur. hhen the oddition ves couplete, the m&xturm§

vah builed under reflux £for O bours. sumines forwed were extrzeted vith
R0s hydruchioric aeiu cnd idestified ae vheir picratos (welting points sad
aized moeltdng podnta), The oxo coppounds sere orystallised frem the
spproprinte seivent ond ideatified by cowpurbay their propertios with Luose
givon in the liturcture.

(11 If the niteo eompounce (1,0-di {zothosycarbonyl j~i~nitrobenzene

sl §yd=di{muthoryourbuayluwtiylj~i-nitrobonsens) rere only slightly seluble

i
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in sbhor, they wore latrodoeecd o he uyuride sus ouasiun {evor o period
vl L4 boora) by the Soxblof eriruebor tociuibquos Ko @20 COLLOURLH waie
forped da these eeoot nbd Lie nwiues wore fwuoletod by Filbsovion of the
oryanic layer, evaporatbicn Lo drynossy ong cryetollivoation of the sulig

resldee fraw thbe eppbopriate welvent syutone

ihe grovuct ylolds ere tobulated do vobie 1 pedl.  Ihe physicel |

cauvbenly of lhe prouncis cblaiusod anu of sowe of their dorivativos wroe

piven below.

Tatitky YXEY

sliyeicnl constonts of Lhe reduetion produets of eowe sterlcally bindered
eromntie nitfo comLouliGe

ABU derivobive smine
aitso Cespound Hejie °c iHejis % iieraste, ﬁ.p.”c.
sitrobensens GT~t5"
s=xitrotoluone 5364 liguid z15%
geiiktro=jmibiony Lotltanol 1851097 1iguid L81=Gmltie6
LoSmliimethy doiwiitro— e a
bouxeve o D 1Y) $i¢uia L5 G=1 030
aivresvsivylone 1e~?ad liguie 259-160°
1y S=iik {wethosycorbony ) j~ . °
i=~5itrobensono e 120121
1yimish {methoaycarbonyle
wotly bk j=i=sitbrobanzone s ) {43 T3 TH R

tin

Thoeo pelting poinbs ere in egroewent with hose stated fo vefermice &3

G, '
keorystallivod fyom vthanol=potroloun vther {bepe 8D~106°). vales fur

clﬁulﬂgﬁhﬂa Gy 73009; iy GeTlpe vouads G, 71‘383 ity QeTOi




rdserd (84 reported uepe dﬁw&?oo
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Gravanticebile (B5] repurtod wneps T6°.

Recsystollised izom othenclegetrolews otior {(bepe 80~100°}. Crlcs
for Cﬁﬁxaﬂﬁﬁz Ly 520735 Hy Teltdse fousds Uy 63.18; lig Taksh

iwNitrofsophithalic acid. ?
& B ;

Lhe tubnl Yoluns

sehrangonatbe was

van flitered uot.
an copefally sci
prscipitote resov

¢ white sollde

of 316-312Y,

o aelut

taionyl chiloride

Fotessiim peruangesste (L0 ge) wes ndded ds swull portivas over
& perfod of & hours o e woll atirred bolllog wixture of lyl-iiwetly i=fie
sitrobeorena (100 ge) vad woter (28) cuatolning sodien carbonute (MO0 gaj.

shon sii the potussiue perusogoennte bad bown asdded,vater wae odéed to brioy |

bholled under sofluz Sor 10 Lours. 4% ko vod of Lhis tinw oxcons |

the filtrales were combined end slloved to goole  The pale yellow sulution

Hooryatallizetion frou dilute wetbansl gave beautiiul white

nooilos tejte 812-313%, Huelting nod Lachot (88) report o welting point

This seld wes prepored by o sethod aligitly eocifiod frow that

of Lowlting ond Goohiot {(&8). |

to spproximatoly 44, anu Lhe vigorcusly stisree wisture weo

deetyoyed Ly adeition of aodiun bleuliite, and the wisture

The rosfidne vab busied sevesal Limes vith hot sator and

dified with contentrated uydroehioric scfd, tho flocculent |

od by filuration ond dried yielding T9-38 ge (H6~00:) of

fon of Leufivoizopntbelic seid (Q0eUg.) fa purifiod

{170 mle) conteiniog 1 drop of pyridénc wes boiled under |
?




reflux avernlghts the wrown suvlutiva on cevling yicldes o solid mnss

uvibich wes browon 0y, Zilteres and wosied with ice cold ecarbon tetruohioride.
Thie rosultod io Jo=20.8p (GO=S85) of o pale yellow oryeatalidone solid.

Cryateliloction of the noid chlorive frow beuzens ¥eve calorless rhcebs

0 0‘:-0
Liefle LE2=133 o

et oud Llabizave (17 voport o woltiag podns of 1ps-bs0°,

A svlutlon of Z~uftroeicosbthalyl ehioride (20eU g) 4dn tetrabydro—-
: ~furen (160 @le) wae cdded dropwise to 80U ml, of ethioron! diazowethnug

{preparoed from 00 ge of pitrosesethyiures) covied iu or feo-buthe . ftor

sbanding overnipght the winture was §£§Literec diving l8.o~=0003 go {89=004)

0f s cream colorad puwder. ibie anterial fe eatreouely bewt seusitive end

@& eerious ezplormion resultod when it waz rupfély heated in o ausil cmcunt of

wobhcnols  lhe crude muterisl wox twice erystellised Evam 11l chlorofors

beuzene giviny ervawm cuwlored soeiles,y epe 126%¢, Anet and idshizawa (17)

regort & welting wint of 106°,

o utirréd bollluy, sodation of the above dicgokebone (U.0Uyg)

watil aitrogen oevelution cuvsed (shomt 1.6 &e of vitver bonszonte

The ciztuore wed tiwe bollud uwnder roflux for Live § beur, Lhe hot solutiun

filtered ond allowsd tv coole iule brovn €lakes {8 10=3400 g, Olwidp )

wese obbained ou fiitrabions Ive Further erysbalilentions Svom wethonol

(ebarecal) peve culorless, Llaty ACOGL10B Diepe 145¢8-147.8¢  anct snd

shshleewa {(17) veport o wulting polint of 1¢4~lﬁ50.

e

ves revgulred)

tn abselute mathnnol'Qlﬁv wley wan added dry silver bonsoate in swell purﬁimmé
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T-Lorboungtboayscthylontndoig.

A Balution of Lhe ahove di-zater (10.0 ge) i wethanel {200 I Py
contadning acotic aeld (& wl.) andg 1 teaspoon of Lieney plckel was bydrogen--
ated at oo inftlal pressure of T0 pesned ony room temporature overnight,
1be solution was filtered, evoparated to ebout 30 pl. ang olloved to cvonl,
sheroupen pink 20edlos {(HelimGebd gey 6T~uup) vere depvaiteds Crystaliizetioc
fros ethenol-petroleun other {Bope a0~100°} geve besutiful pink needles,

Hefie 187-508° 2everal rocryebolibeationn fvue the wamo mokvent aystem
(chareoal) gove coloriess neediows having mepe 153-1066°, atet gne ddahizawa

(17 roport n wolting poiny of 163-104" for thia tomi-outicds

bedugtion of I-Corbomethousmothyionindoic.

Tue oxindole (1.0 go) in dry tetrnhydrofurzn wae addod dropvise

to Lithiun alunieun hydride ia othor (0.4 go in 10 ml.) 8t n rate sufficiontiy
vapid bo keep tho wther boilis; under rofisx. bhon the adaeivion wes
complete the otirred wiature was hofled under roflux for & hour, coolod,
curefully trovted with water ond Finsbiy with cold {07 sulferic acid to
dissolve tho alunluwa salta, The arganic leyer wes seporated and the
squecus layor extrectod with ehloroforms. The syygonie pheses wore coniddned
aud eveporatos t0 dfyneoss. The residue wes takén up in chlarcfory and
ploced vo & column of slunine,. Vorieus colored lapurities seve eluted
itk ohlorofora cud the wisture ef the osiudole elevhol amd the fndole
eleshol wue elutod vith ohlurofors othanot (20sl}e  She olnent contoining
the donired wstoriel sae eveporated to drynese, the residue talon up in hot
ethsnolepetroloun other {(Dep. 8Q~IGD°) and on cooling U260 go of & white

povder consisting of tho two sleobuls wan chtalnod.

—
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The ayueons cckd ieyor mse wede obrengly olleline with sotiun
aydroxide and estracted wilh ctior (8 z &0 whejy the sther wos semoved §p
speno, Lhe pole yollow oll takcn up in etber and cdded to o zeotursted
polution of pivrle aodd In clhore Lpos standing the plevote of dbe
tndoline cicotivl (LeQB3 gej vpsroted as yelics nucdles mepe 104m155"
anot ent slebigese (L9) repost o welting polot of 1061557 for thie pleFntce

iho sbove represents o 4o yiold of the fully reducnd bLuace

Sgfebi(limbydroayotivl) sndl

1y Uik {uotiiony oorbony buetly § j-2-ui bevboanene {Gels ;0 was
continucliy estrocted For L4 houra tuto dry ethor (40U wle) conteining
tithium slusinus Lyoride (4.0 geje  ob Uhe end of obie tiwe the oxceas
hydride was decompoced with obifylucsteto and vabese  The orgenic layor sca
removad end Lhe gunsy vesidue tvice extsacted wiih ethorwothanol (Gsdje
Ihe ecowbipoed orgeniec layer oud ezxiracto woro evaporetod Lo arynobs,
axtrucbod witlh bot ccetune, the adetune rewmwved in veguo, «nd the polid
roeidue tokan up in bolidng ethunol-petrolous otber {Bope 80~100°).
Cooling zave eolorleas neediex (Rebimle¥0 ey Gl=B40)e caversl crysteliize
ations frow the semo svlvent sysdes gove on aaalyticol suaploy Weps 161~

162%  Colos £or Gy ity 0.8 €y 6002T) DBy BeBdks Founds C, 86.003 By Be83pe

P {i=bromootblpyd} Sndeline lLydrobronidge

4 soluthon of 2,0~dd{E~bycrusyotiyl) cnillve {1.08z.) in conatant
builing hydrobrumic scda {1 mle) wes builod undor reftex ovornighte The
soonled solotion ves evapwraﬁed te cryncse ixn yoeng, the eolid residue Lulien
up fn othanel-polrelous oluor fLape ae-laa°3, trestos with chusconi, filtered

pui) cvolad. yude pink pluten (BelY-leds g Th=itdpn ) wore depositod on
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coclinge woverel cryatotiivetions frop the aowt golvend systew guve

tho pare Hydrobronlac, Mepe 20s-205%d.  The melting point wes undepressed
on ndmixture wiih an authentic sooplos sact cne Hiahimews (37) reported
o woblting polat uf laa~190“ for this compovuds Cales for clﬁﬁ&ag bra:

Cy ODedij iy Gei¥g biwy Liallie  Funnds Goltiebly BBebly fiy JalUy el

bl" &lo“aﬁ'c

}‘g‘dgb-fetgggxéQOBxgrolg I Gatigdetik I indoice

Too{ 2miironoutbyl) dndoling hyusobrusido {400 ge} vor dimsvlved
in veber end snée besic sith aguevus Bodiom hydrosides Theo liberated baze
vos ostrocted with ether (3 x 60 wle) and it other wos rowoved usdor
¥gouge  iho onth Lomporature wvas Falecd Lo 20° { 10 uuse) to dnoure
copplete vemovel of wetode ine bree sen dowediotely taken wp io dry wylene
{150 mle) snt added over & puriod of 1 bour to bclltag‘xglene (500 wle)
contedniog coudus byoside (ReD gey Slx v winorel cilje The atirred
sizture wes boiled under refiux on sdditioaul hour, covtody, amd carefully
sroatod with sators The syleme leyor was estracted vith &0p hydeochlorie
sedd (3 3 60 wle)y the ecid extrsct yus wude strongly bosico with avdiom
hysrosise oud atosa dintilled until o cloar déstillate wan cbtsineds  The
stens dietillete was extrocted with elbery and Lhe eLher romoyer ULUGE VECWO
lepviag o pule yoliov eile foiez obl was lnken op in s smell voluse of
ebher cat addod Lo o saturstes solution of picric seid (3a00 ge) S0 olbers
Tho plorcto (Oest = 327 go) cryslaliiuved frscotutoly eb yollow needlos
ejle 11202 de  The obuve represvnls o iTe9=84p yiole of the {vev boso.
The oxtremely dumciuble picrate wue exystakliaed from atgtorc=zlicabol giving

yolloy necdiusy Gepe 1ee-186%d.  Cales for Cyatiy i uaﬁaoiﬁaz Uy Olel4s
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iy JeTTve Found & Co DRleBUY Hydaltive

The frov bsse wes obtained by dissolviag the thrice exystullized
plcrate (U.060 go) in ceetose and deconpesing it on bosic alusine. The
base was eluted with wethanol, the vethenol rasmoved iun vaguo and the rewnkalog
oil aistillede & colorless il (Ua20d gey G0eds) Bepe 20=48/Ce) wmie (uib-
beth temperoturs) shilch ropidly svilelifed mepe G2=03" wos uhtainede
Coles oF gl it €y GueTiy iy Tobds  Found s Oy $3.0Tp iy Tedila
woleculer wolght enles J4Def.  founds 143 (kestjs  The phy (io Sy eguoocus
othenol) sas 4eks  The uitravivlet cpectrwn of this compouac is given ia
Teble JI ps 36.

stbempted Cotalytie biyiéroponatism of Lyfiedeb-tebrabiydropyrgslo l 3,3.1~hgl
indelee

4 sulutics of Lie wbove bane (0e08U Lo 1o elhonol (00 ulej
contedning Op palladized charcoul (Uel04 goj wns shuken nt room teuperiture
usder o hydérogen pressure of I otwosphere for 4% bougse Ao hydrogen wus
chsurbed durfng this tiwmee The buse wos reecovered after filtration by
gvoposation of tho ethesols addition of o scturatod solution of plerie
scid o other 4o Lbo besze in other gave quontitative reouvery of tho sturtiog

waterinl s ite plerate, uepe und wdaed Hepe lp@-lﬁ&oo

Attensted seidie Clevese of l,g.ﬁ,ﬁuTetgengrapxrrolwI s,ggi-gg| indolo,

i solution of the sbove buse {0.030 ge) §n constant bofling
hycrobroaic ccid (5 wie) wus bhoileod under reflux overnighte The hydrobromic
acld ®en theu removed in vaeno and the zre5iduo.dianolvaé in water and the

selution sede boele with sudiva csrbonstee  ither cxtroction of the aqueous
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solativa followed by evaporstius of tho obbur geve e colurless oll whose
fuivered speotrum wen pracbically sugerivposcble wibh nutioatie starting
aeteriele  kvepurativo distiliatlon of the bese {407 nad 0.1 wee) gove o
colorless oil (Ua0)& ge) which solidified ol Foow tegperslure wud wos

identical in every respeot wibh the storting bnace

bibyareiadole

vibyeroindole {(incolinej wea preperov by twe wwbhoc.

{a} smnigassted rine wnd aydrochiorie eoid reduetion of iotole,

soslgeaeted gine wan gFopotred by sbabling o misturs of ziae cust
{290 gejp movouric ciioride {id gejy wolur 1200 wlaej; aud conconiretiod
syuvochioric cedd (10 whe) for b winutene The sollc wos washod with watoer
{3 » 100 wlej by decantaticte

7o the soalgemsted zice in o Ol vousd-botiomes flashk scs addod
vater (100 whe), indvlo {B5.0 ge), aud coucvutrnted Lydroohlioric woid {200 wl.).é
oy eEficiont metwr cooled condeusor vexs connocbon te the Xlawb and tho veaction |
sixtore wes sishee vigorouslye In o sbord sbile o violeal resctiocn
{sowetines neecnsiteting eateranl cuvoliag of the renction fiusk with ico=water)
sot bme Gheh Shie subsided o furtkesr 108G wle of cungestrated hydrochitoric
w0l weo adéed through the boy of Lhe condeneory; aud the wirture wus bLoiled
uador reflux For §4 hours. Conceniraied bycrochioric acid (60 wmle) wau sddod
Lo the resctivs wixture at & hour istervals,  The hot wisture weux filtored
through glone wool, ang the gooled filtrate ves uade busie fivsd wiih
cuncenbloter soctalus byor sido oud then with &0 equecua sodiuva fiydroxide.
The resulting slurry wou Riltered througb celite, the celite wasbed scversl

times with waletasbicl volumes of ebher ond this was coubined vith the othor




il

cutruod of ilio fiitrutue ThHa cukbiued odher extyvetea wero concontratud
on a Claxh ovaporntor, nad tho residual ol weo dintitled ot yeduced
prossuyas The fracbion Depe 94~86°/7 . wee collecteds Nickd 2140 -~

2.0 g {00 = dledi)e

(bje Cabalytic Bydroxcuntiva of Iwicic.
Incele (L0U geo) in juritied diuzan {16C mie) vos pleoed in &

hydrogesabion bomb abong vivh cuppor chrowite \10 geje The sbove mixture
ves subjucted o bigh pressure hyuwrogenstbicn (1600 patiedey initinl pressure)
Cor 4 iwurs ot 170%. ke coolue wixsture wos filtored, the filtrate was
concentratoy ob o Flosi eveporator leaving o viacous wile The rosldue

sas Laken up fo ether (U000 wls) sve exbtractoud with oo hydrochloric scie

(O % 800 wmhe}e  Evaporatios of tho obthor luyer end ctymtulilzatiua ef tho
residue fvenm putrolsun ebhor {Dapse 30-600) pove iodolo {Glel gole The

wcle eztract ves xado bople uwith coucentrated nodiwm hycroxide sud entracied
with othor (¢ x 800 wleje  Tho ebhor wes resoved sud She pinke yellow oil
Fomskning vea distilled ot reduced pressure given o colorless prounct

Bage 80 = BE°/6 e ¥iold 4040 g (TBeDr buse oo indole cousuwmedj. The
above is csventielly the method of «dkins vad bturke {(4U) vho report Pep. 130°/

U4 wme foF incoline.

g:mg&rogogndglign,

5 seivrod solutiocn of indoline {100 ge), contenirateod hydrochdorie
aoit (1Ee0 mlej ovy crusbod feo ves trested wilh ¢ cold nolution of sodium
pitrite (U el in watur ot steh 6 Folc that the tunperature did ouvd viee

above 43¢ (usterasuk cooling with en ice=neit batiz}s after the oddition wus



e

&

cospleted Lhe wixture ves sbipyed av 6° forp % bour bhen sllowed to wokbs
o room tomporstuyo end $he solid was romeved by fiktradicn ab tho puape
She pale yollow solid wea Uried (1Ue0 ge) and nevd direotly in the nexd

preporetlon.

Indoline Lyvorcaiug {leswinoipdoling)e
l=iminoisdelline sas prepered vy Lwo oobhoday bBotdh of which

Lovo sobisfactory yiolds.

{6)e idthine slusious Lyoride Heduetiva of lesitresolvdolino.

& phirred soluticn of Livthiwa slusivus bydride (Ge0 go) f0 cbher
(30 wle) wox trested with o sciutivn of the niirese compuund {R0.0 pe) in
éry othev (U0 elej at v rote sufifcieatly rapid to heep the otier hoiling
uncer refjuxe shen the edodtica wes complete the alyture ves boiled undor
veflux for o bhoursy the cooled wizturo corefully {rented eith woter, ond
the srgauie luyer dotontede ihe wolid slurey voes oxtrocted uwith ether ond
the cmabined orgenie leyors evuaporated at tho pumpe  The rosidunl oil wan
distilled ot reduccd pressure giviong o colorlesa 0il (Ged = ToT gep TI=tlp)

bape 204 = 100%/1eb ey reported {15) bepe 110 = 112%/12 muw

figguetione.

A woll stirred suspgonsion of zdso dust (00 ge) i 90 agnoous
methonol (860 wle) contalning the witroso compound (13.0 ge) woa cooled to
10° 10 un feo~bntbe  hie wmiature was trooted dropwive with glecisl acetie
veld (B0 wie} ot suth o vote thut $he btogpersture did not riee wbove 16%.

Lhon old She noutic seid Hod boen vddes Lhe atirrod amisture wes slioved to
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come bu Foow Lemporsture vversigihite 1o undoecked wiue wew ruaoved by
Ciltration oad the Filtrate wes wate buzic Firab with consont¥ated nswonduss
bydroxide eus tuon sbrungly besle sith Jus aquovus sodiuve fycruxides Ubie
sun filterva Lhvouyh gleas wouoly the nolid »seuec several Lioos with other
and the £iitrete extructed uith five Th wle portions of ebiwls Lyveporation
of the ethor ond cistiilation of the residue ot FeUBEosd [rOsatre Ve Gelw

el g {Td=Bij»} of & colovioss ol bepe BH = 83°f0.€ e

LeloGylatigUmitonpbydvopyFrolo [hﬁnﬁllfjh-l coybagolae

A wisture of l=snincindoline (BeUD ge), cyclobesanvne (le0 gojs
ebhiylene glyeol {30 nle) auv 1 drop of cuncentraved bydrobyoaic seid was
nooted ot refiuy Leaporature for < Lourse  ibke not swiuticn was pourod into
160 wle of veter nuy exbruobod uith stier {4 3 &0 @leje  The ctber loyor wua
oxtrucbud fdret uwivh LUy bydrochlovic sold (¢ x 3O ml.} then elth watew
{4 » 46 wle)s  Tho stheronl solutisn sus evepurated bu drypoes aad e
sulid rosidue wen baken up in bot jetroleum ether {bep. G0=-100%)s  Cooling
gave culortess ploates (Ge¥6 Zey 6leTje  coveral crystolifseticns fsow the
above solvent guve oo analytical sompbc Repe 154-168",  Lions end Kitebie
(550 report o moltin; pokat of 1ea” for thile coempounde Cnles dod Clqalaaa
Cp 650835 Uy Tebl o  Founds €, 850405 By ToTl e Hes toblo 111 ¥s 40

for the uliraviolot s;pgotsrum of thie cumpound.

4, 8=Uiuwtiyleigfoitydropyrrolo | Syislx indeie.
This compount wap prepored 1n 40.6 - 40,15 yield from wothylotiyl

kotous snd lemsioindoline in ¢ wenuer snalgous o Lhut wsed Lfor tho previcve




wa{3Gm

compountdse A sazple eryetoliized €rem potrolouw obber (Vepe 80~00°) gove
calorlons novdles siepe e-11tYs  toles for Gl“ﬂlshz Cy BhalTy iy 7054,
Founds Cy 89403 fy Tediie bew Tablu 111 Pe40 oy GLhe ultraviolet

spectrua of tthiz gonpounds

A alzture of grameioted $4a (2.0 gy concentrated hydrochloric
wodd {8 mi.}, othunol {10 mle) end the dihydro derivative {(leidl ge) wus
boiled wucor voflux for 12 licurs. The uovesctod tin wns rewoved by
decontation end Lhe ocvoled aslution wus trosted witd comvenbrated smuonius
bydroxide uwneil alhnlinity voes sohlevede Tbhin slurry wue thoea Yreated with
SUp petassium lydroxide (10U wmle) end filtoered throegh celftuve  Ghe Filteate
was oxtracted with othor, the ceiite wasghod coveral tClmes wiih chiorofors snd
the orgonfe pheses sere combined sud eveporsted on n flanrl svaporelor, Ihe
resfdust oil wos dlesolved 1a o susll aeount of ebhor sod cllioved 4o stond
in the refrigerstoer for scveral deyse Al tho end of thie tlee the precipite
abed scitd ves sepersted by filteavion and recryslelilmed foom potroieum
atiior (bepe 80-1007) plving coloricss mvecles {Deltd g) wepe 185%  Tbie
voa thought tov be either Y-{i-hydvouyerclehesylpindoliae or {1-hydroxycyclo-
bhesyllindvilne, Caolee for Cyuityptds Cy 17.38§ By Eollilve Founds Uy77eTH3
iy BebBpa  Iube spoctram {CULJ3 540%, 3608 ca™'.  The stber solutdua
£roa Lhe whove erystullieation wae evaporated and the oll ovoporcvbively
sietdiied ot GO-D0/0el w o glvo 0 TUU g (BUs1) of « colorloses plensust
sxolling olls  The pure materinl possested bepe 84—&?0{0.14 tixde  Unle, for

cléﬂllﬁ' Cp U2e0Ty Hy Safiilze FTounds Caodebfy Wy GpT8ae  ivr Lho oltve

CTTITECIEIR

s
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viotot speotrum of this base sou Teble 31 e 360 Tho picroteo wos prepaved

aug on soveral erystallizetions frow ethenal yellow-oreungs woecdles mepebii-
v 0 . " . . ) il g . ) .

607 wore ebteloeds Coulee for “id“l?“' “@"SU?%G' Uy O0aUTY iy GeTls

Founds Gy Suei2} Hy el
L

Loimfifcoting il iod buinbrvhydseasgroin ‘r&Jiél-hjq inanobce

This cumpouand wsob propured ia G gield in o senuer Bdeantical o
thet wvrot for she provicue couwpounde 4dhe [Ure woterisl pusronsod Lo

ﬁ(‘"‘@;ﬂo/ilola Ldie valee for Ltﬁu‘&‘hﬁ C, 03.33; lig b.?v:;)ﬁc Fovads G, 3330073

iy Geblre Tho uitruvielet epectrun of thiv cempound is given in feble 13 4.3¢.

The plerete wan prupared ia obbor cod on ceyoteliizetion from ebhenol yollow-
. ELe e oyl : - 3 LA y M d . [ ST N P
oruhge needles epe LOO=1TL" sore obtuised. Lelee for “xa“xo““ Cg iy Np s

Ty LUsTUY iy Gebkce Pouades £, G808 Uy delidpe

attuuoved iropsration of L.osdedmletrubydroiyryulo | S,a,i—bQ]”
indole frowm Inteling cug 3gi-tibrowoptience

A solubive of Incoling (G.0 ge) in lyi~dibromectheno {200 ) ves
slowly bLostod to 156% in an otmosphore of nitrogen. A exyrteliine selid
sbleh graduelly west iato solutien separstad cube  TREn mizture vas
sodutainee ot 1507 for 10 Louss, cooled, poured into U0 wl. of concentyated
hycruchloric acidy cud steon cistiiled until ol the }yiwdibpopootbuie wos
rorovete  The vesicus from $be etesn distitlatien was unde steeciy boske
with congcentrabed anueous snodluw hydroxfde wnd etess dhetilled until o clewr
Gistilleto v obtadinode Tho distiilete was oxtructed with othar, the wther
romoved in veeuo cnd the residnal oll dietillec cb reduced preossutes  don oil
{5e0g) bapre UG - 800/5 wne whose propertios wore ldenticel to those of

jugoline, was obtuingds



e

Latalytic rebyd
Lseat-bi ] sueole.

deiiboetnyl, Lyd-ribydsopyrrol g

& wizture of the shuve ricyclic compouny (VeGS0 o)y R0x
peiladium on charcosk (0.0U go) snd pecymens (R0 ale} wan bLoiled uador
feflux for & bouwrs in o nitrogon stisephore. The hot wisture wes fiitorsd
thsrough celite, the p-cyucne rusoved ig yacue and the residue subliced atb
76 and 0.UT5 cwe  The eubliuwate conshetod of en oil nnd o orysbolline
s03ids  Yhis sixSure wre tshon up in hot petroleun otheor {Lap. 3&~6§°} ang
on guollng recedies of nocdles (Uel03 g.) posscesing properties fdenticol do
thiogse of tho aterting woatorisl vere obtainod, svpperatien of ibe solvent
from the above crystuilization gave sn odld pussessing b-li absor,tivs in ti.o

infrered spoctywiae Aidke 581 wur netl farthor inveotigalod.

Catulybic ielydropenstion of 1,0,0,7,8,0-tiaxniydrousrrolo
~[§.2,1~Jh| curbugolee

A slzture of the alove Gorbosule (1euUd go), 107 palledivm on

charconl (0all go) and p-oyasne (80 wle) was bofled wuder seflux for 4 heurs
iu o oltrogen stasspheres Tle ol wixture wvas Fllterce torvugh celite,

tho selvent romoved in weouo and bhw rosidue plaved on o coluun of "dersh®
clualns.  Liubion vith potroluva etier (bepe 80-100Y) gave o smell amount,
of staxting waterinle lution with 205 chlerolerw im petyroleun sther

Visepre bo-100°} fiave on evaporaticn of he olusie o colorless ceryetalliae
solid (Uel¥Y pgeje  vorystallizobion of thie solid frow potroleus ethor
{hegie GO—BUQj rove colorloas nacdlon epe w® thought o be 1,i-dibydropyrro
[?,&,laggj carbngoles Cnlce for C;é“zz“’ Cy 87,003 iy Ge742e Founds

Up UTeldy 1y DeB4upe Litravioled spectrum (in whovivte etibanuljs A -
L ]

I3

Lithy m@ﬁ(a&x.), ;iﬁag :.!é)‘?' Lgﬁiﬁhi’ 2:3‘;4‘7' ;J’“!U' S4B K}b{o L's‘);{jf 3 *i.GG, '3.'56'
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‘-iu;f‘,") \'.:;oll‘iiy {5.5,31)', ‘.’ea}.ﬁ', :}.fibg velibse

LB LB Gl 0L LB Ui gonn,e

A oadnture of shunyilhydrezine (oo gej, muetbylothylietane (ol e )

[

and teter (LU0 wle) WA boilde under rofius Lov O hougia ALbor vouling

- ~ N - 3 B v PR e . " . s — K - At
L orpenlc bast Vel detoobed ol ond Lhe i g Eh“;ui' enlyoebus wiih

cluud, dhe vrpciie phoasen vore vonbldnesy the obther rewevesd 4u vasuo ang the
3 i W

reeiduc disbllied ol reducud LrensBYC. The Froactian Q108 gay tidedy)
bejie Lib=llt/U fwns wii codlected. avaeld {(09) reports bepe Ul 10U g,

roy Lide comovends

deamidnellviiancoio.

suwbnnonesdschonylaydrogone (10U ge), concuutyeted hydrobromic

acie {1 wle; widl vlibylencglyced {000 milej wore bedled under retlos For U holifie
sho Lot phadure wes ponked dnte & le of waber aad whes cool Lhe brows arechpite
248 wes FumeVeu oy litreiion Jtds antertcl wen welted ove Jixbilied ot

; } , s P IS, R
redueen propseby be plve o peio yellow Lol bepe FE0=110 /0406 mee which

[ I - 2.4 i \a Eu N N : u . Y N & ORI
Fiopddaly aosliciedovy wepe UG, ihe yirold of cure waterinl ves lodes [e

= s v i s L 1 .
(iled e sarivn sod Gldviedd (S0 Feporh wepe LUL Kor Lydmdimebliylintoic.

i i Ly onoeilyg dwidvotbyiinduliae

dglmiduobiytincele (Lol je) dv pluclol ceotic weld (23U mbe)
; ; . K- o :
cunbieintng vebui | L aile) was €0ulod o U dua un fcee=unit tivihe ihe stivrod
selublon Ges Lracber with solid sadium piorite (UelT gZef wn¢ thun lelt ot

L7 I s N . o . . L. ,
LoLey 3 hultie ihie noluticn won dilated with wotor, tae Lrighl yelloew

polic flltored b e gudg ona aitdede whystailizativa of Whis matericd
- . a 13 - Lot g : \F 791 »"uax s Py P : i - o '\~0 iy
drem pedbfoletn oLl (e e GUWDL § move yciluu flakos wete Wi which
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cuould Lot be Lopt ol wem bowsperatare fof wore thon & fow toyse  WolfS {uY)

FOPOris tiepe 63° for thin componud,

Abtewntod ieduslive Londensstion of I iiraso=8, S-biuettylindole
pith sothylotbyvlintone.

io o atirrou selatizsn of t=nitroso~iel-diuothyliniolo (1.4 ) in

U4 agueons wellisuel (30 nie) evubelniog wobhylothyliotone {10 mle) wos cdied
8o dust (G40 ge) cmd tho wizture covled to 10° in an ice~biath, The abirred
eiaturo wee theu ironted aroyviee with glucial veeotic aeid (0ol wle) st such
u rato thod Lhe Leaperuture of the rocttion pivture did ast oxecvd 1%,

ihe aiature wues clivved Lo cowe %o room Lenperniure over o pardod of § hours
und bien poured fulo o lerge volume of codd wutere  wxtruction of Lihls
seivtion vith olisr afber rowovel of Liw unrecoted minc by filtrabivn geve

o eveporabion el tho ctlior extroct only Z,0-cluethylincole.

sgl=timothy lindote was readily veduced by boll zilse end hydroeblosic
veld and tin in ethonelic Lydroculovie aebde  7he loblor webboad guve the
noet satisloetory yield of &yu-~diwetiylindoline nnd wves Lho une veod on @

lorge scalee

(e}  zine snd hydrochloris seld veduction of Zyli~tiizethylindolg.

A wlxture of Uypd-direthylindole (10,0 ge), etbanol {100 al.) end
granuioted zfuc (80 gey, 30 zesh) wan tieatod in « dropuive msnoer with cope
eentrates hyurochloric seid {160 wle} ¢4 a rode sufficiontly rapid So Leep
Liwe solution boillng undes roflus. Shen all the byerochiloric cefd hed been

néded the afature wown hested unbil all ihe sl wns gotpwneds The cuoled
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reuction mixture was made basic with concentrated ammonium hydroxide and

then treated with 50% sodium Lydroxide aud filtered through celite. The
filtraete was extracted with ether and combined with the ether wash of the
celite, The combined ether extract and wash liquid vere extrected with

20% hydrochloric scid (3 x 36 ml.).ﬁt‘the ether layer evaporated to dryness
giving 6.7 go of 2,3-dimethylindole. The ecid leyer from above was made

basic with sodium carbonate, ether extracted, the ether evaporated and the
residue eveporatively distilled at 140-1460/18 mms A célorless oil (1.10 g.,
32.9% based on indole consumed) was obtuined. This wus shown to be a mixture
of 73.5% cis=-2,3-dimethylindoline and 26,5/ trans-2,3~dimethylindoline by

GeL.P.C (Apiezon M on celite).

(b)  Lin and Hydrochloric acid Reduction of 2,3-Dimethylindole.

A mixture of 2,3~dimethylindole (60.0 g.), ethanol (270 wl,),
concentrated hydrochloric ucid (270 wml.) and grenulated tin (410 g., 30 mesh)
was boiled under reflux for 24 hours. The unreacted tin wes removed by
decantation and washed with ethenol., The pale yellow solution was cooled,
made basic with concentrated ammonium hydroxide, and treated with 80p sodium
bydroxide (800 ml.). The resulting slurry was filtered through celite, the
celite washed several times with chloroform, and the chloroform combined with
an ether extract of the filtrate. The organic phases were evaporated on a
flash evaporator and the oil remaining distilled at reduced pressure, A
colorless liquid (88.4 ~ 39.8 g., 75,8 - 78,6%) bepe 109 = 118°/10 mm. was
obtained. This wes shown to consist of 66,0% cig- und 34,0% trans-2,3-

dimethylindoline,



ein~ond Lrsnp=l=t3trosoedy Smidiwotiy L induline

4 stirved aviutiva of gis- oad Grenaes,S-dimetdylindeline (1445 go)

fu cuncantroted hycruchloric roig (A48 ale} vos cooled to (° srd Lrostod
e o dropviee anbnor with »n solutien of rodium pitrite (7.1 Se} 41 walur
(GG mleje a¥eer tho odaition ens Complele the nisture was atirred st
U=t for % hour, ebd extracted vith ethore Tho othor uss ovaporated sod
the remcindop ol distilled ot reduced preasures A yellow ol bepe 106 -
lui“/o.aé fmde Wag obtninede Yiold 1648 go (CBaln}, Coles for € 5 GN&’

10710
Cy OB iy Gelibie Foundy €, Giie 1By iy Gelil,

clo-and bronieleiminos Sl

A waapension of ithfun clombnon bydride (7.0 £e) to dry ether

{100 wl) wes erested with o selution of the nitroso compounde (6,0 Be) in

ary ether {L0D mle) 4l 2 rate safiiedently raplc tv wainteln the other ot
rofius Lowpurature, shon the additieon was complote the stirred wixture

vos bofled vader refilux fop o hours, the cooled mivture trectod corofully
with wotor end the orgonic leyer doenntod. Fhe polid residue wae extreoted
with ety end the ounbined orgenic leyurs evoporateds The vesidue eos

tistiliod at reduced pressure Yielding o coloriess oil (il.4 ftoe &Tadp)

bepe &l-ua“/s.s atie  Loales Low Cgaﬂggﬁg‘ Cy 14083 iy, 8.704s Founds CyT3400g

L’t, 806’-;’3’0

clpeanc Lrnps i;g,&.&~?0tgqggtbx1»l,E-bgﬁzdreyzgrugo
Jagadznt ] sucoi.

A whxture of gig-snd trans-i-sainoe=g2,3-dinethylindeline {1045 e}

wothy lethylhetone (1040 ge)y oblylene glycol (800 mle) and o Pew drops of




cuncontrated Lydechromlc acfd wes boilod under reftux for 6 husurs end
poured into LUV mle of €ole wntowrs This wns eatruoted with cther (3% 100 mls)
the ether extraocted with L0 hydrochioric scid {4 x 60 mll.}, then watesr

(8 x 80 wle}y and Fluclly ovaporated on ¢ flosh evaporator. ile residusid

ofl wan clatilled ot reduced pressure Lo give a pale yollow oil (1146 g,
Glebijr}  Lape MOU~ROL/Ueil smn.wbrich esiosly wsolidified on stencing. iids
Baberinl wos clhivwn Lo be o wizture of clg~ and Lppne~-laowors by Netehie
However repested crystallizetion of this slzxiure frem sthasclevater gave
eolorlons flnlioe wepe 53=06° thich were shown tu e iscwericnlly pure by Nellelis
ant lotesr ascignec Che gig-configurcdions Celes for umxg“m Ly vbediTy

ily BeB0x~e  Foumds Ly B4eUU3 Uy Sellre  oe Table 11X pe4o for the

ultraviolat speetrus of this cowmpounds

1yiedyb=tobtrnmethyloyrrola | 3eigd-~ indolo,

4 adsture of els wnd Lrana~ ly2y4y0-totrumetigl-1,i-dibyiropyrroio

[s,:s,x-gg_] fncole {(LelUU gejy 10p galiodiom on chovcoul {(SedS go) ond
peyvene (10 mls) ves bolled under refiux for & houre in o nitrogen stuworpbores
Yhe 4ot soluticn wes filtorad, the peoycene sepvved in wyeoup aad the resicue
taken up in petrolews cther (bepe 80-100%) sna plucad vn o colvmn of "uderck®
aluminas 2 wixture of sberting wetorisi end product was ropldly eluted with
petroloun olher {beps 56—10603. ihese waloricle were susily sopurablo since
the stapbing weterdel was very aviuble in sbsolute othenol shile tho product
could be erystalilzed from Lhis aclvenbe Uad80 go OF storting meterial wes
recuvered and UedTL g 1&lef bused ¢n etuyding watuwrial covsumed) of product
vox cbtainoede  Laveral cryetulilgations of tho product frow otbansi gave

coloriese Luadloa ciepe 10-111% Calos Sor Uygligghs Uy 80235 1, T86%..
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Powods vy uhpisly iy TeBles Uliruviolot spectrun {(ia ebsviute othenel)
AI’SAQB ] £!ﬁ'i, 274, 397(&&.)’ 3%(Bllo}p 63 1¢] (=¥ 247 lo&; E 9 vtelly Seilly 30?:5'
bedUy Seistie  This mwterial gove an iantense purple cclor wiith ToLrasynno-

cthylence.

itbtennted Catalytice indrosonstion of Lalpdebriotresy thyioyrroele

|3,&£.1-m | indolas

The above tricyclic compound (VUST8 ge) du cbhenol (25 wie)
cenbaining 10, palloadiun on cburoosl (GeUR0 ge) was shakien awebunnioally ot
Foom beaporaburt wmder a bydrogon pressure 0f i atoosphere for 28 hource
in uitroviolet apestrua ol the £iltorsd soiutics indiceted ouly sturting

waberial wes prescut.

Levenpanusnifonyleginomit Umiiimothylingolinge.

glawond troan Syd-lilmothylindolinve {10406 ge, obteianod from din

end hydvoehloric sefd roductivn of Ly3-dimethyiindole), beunsevsulfanyd
chiortuo (10e0 go)yund 10k sodlum hydroxtde {006 ml) wore shokes wecheniceily
for } hour and thea Reatod to oU” for 10 winntes. Tue wirbure wen couled,
and ostsacted vith othor, the sbucr weshed with 1us Lydrachierie goid
(6 3 U ale)y tihen vabor (8 = JU sile) wod finclly evapurutede The residue
voe earcfully frectionally eryetuilized fros éetr«s&eum other (Dep. 89»10605
glving tuwo alinrp molting crysbaliine solids, Frootiem I (percilelograms,
liet go} vun inomoricolly pure &6 showi DY telelie oRY ponsessod Repre mu".
Yruetion {flakos~0e0 go) wepe 76~77° wor stown Lo be o kel cuvaplex of the
&is one Strens compoundn by Neitele

feversl crysteilivabions of thw bigh melbing saterial froo

petrolown ethar {bepe 1:}@-1000} guve pure i~bengenernlfonyl-ol s=dyi~dinothyl-




P

fucoline o» becubiful eolorless parsllolvgrems wepe 113~184%  Cule.

Eop bleﬁ”&a Hing Cy GheBBY iy DeBlre Found 3 Calia B3y U, GalUic,

dguilibfation of cis~ and Lrang=0, 0wk duetiyiindeling,

is~and Lpang~8yd-Limothylindoline (9400 gey frem tia end
bydraculoric acid reoduetion of dpd=cimetiylindolejy pelypheasphorie scid
(el oy prupored £rom Zeo ge sbp phospboric acld and 2.8 g phoapborous
fontoxide), and 2pd-dicotiyyiindole (0eB0 g4} vore beated in o aftrogoen
atmosphere at #00° tor 12 bourse 1he above mimture was ocooled and
docomposed with E0p sodiuw hydroxide. This material was estracted with
ethor (3 x 40 mle))y ene tho other was extreoted sith 30 bydrochilovic seid
{6 3 30 wlej, then ovejurated giving Spd-dlnethylindole (Veld geds  The
acld iayer wos mode alhalianc vith sciid sodiuon carbonnte, oxtracter with
othery the vthier evoporated, end the rosidue dictilioy ai reduced srecsura.
The fracvion (#eTU go) bLepe 103~103°/a wge wus colleeteds  This war abown

to be lergly iscmerized by Hesdeiis

A-bonsenpaulfonyl-tienpeiyd-ldpotiyiindelive.

The benzene-sulfonsutie vas ;ropared in the ususl mesnor from
the ecuilibreted indokines spnd en careful fraqtinaal erystallizaticn from
petreloun sther (bep. &0~1u0°) Le0 erystelline shorp wuiving solids sero
obtoinede  The medn product sepe. 164° wes shuen to be isowerienily pure
by Yedeite and wea osoaigned the tgaus-coufipuretions ibe winor low wolting
moteriol (seps T6=77°) wae shovn to be o Lol complex of gip~snd tryne-

bonzonesulfonowrices by Nesieiie

Toe bigh wolting solid wes ruerystullizod aeveral Simes fxos

%Egﬁﬁ?:x;¢§f;4:¢; P e e
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petroloun other (bape uu-lﬁ&“} givigy lustrous alubdy white scedles a.p.1080o i

dador, Nridgowator and Iregwan {04) report Biejre 102-105% gor tudz compound, i

6&&~ﬁ.&bﬂimethxi£ndoliaa

A wistupre ol are 1~bcﬂaenoﬁux£enyxggigr&,audimathyliuﬁuiiae
(500 g4)y resgent prade POeRol (Gl o) wBs constant kol ling hydrobronte

acfd {606 wle) wes boiled under refluz for 4 bourse il ewoles wixture

was made basic with 00~ sodiua hyderozide (99 tile}y ether catineted (4 x 50 ml.)§

the etbher extractou with 20 Lydroctloric aede (o x 3@ @he }y the weld layor i

cade allaline with U0x svdiuwm bydroside, extructud vitl ocblier, ond tihe ethey

evagurated. Lvaporative dicbilletion of the resicund 0il (126~130“/18 )

Eeve LeTU=1e70 e (tiBeb ~ 6BeTH) pure ¢ E-lyd-tineothylindoline. Yhe pure

pateriel gossessue baepe 96-950/3 die LR 73;“ l.060 Cale. for ;
Cluulaﬁ; Gy Gleldg iy BaliV) Fe  Founds €y 8he203 L, 0,07 <

Fure trens-iyd-dicethylindoling was propered in 5Y.8«6R.7s ylold
from ibs benzono sulfuncmide in e wsanes ideutiesl to that uasd for the
Fecovery of pure gls~-ilyS-divethylindoline from ivs bonsonesulfonamido,

Tae puro sutericl possensss bep. D8mU4/0 eate wid 7bf6 L1804

LBedery, Hridgesater snd Froowan 08) ropurt beps 208 /60 ene ond

H
i
75" 145861 §
for trana-L,0-dizethylivdoliuc,

l-ﬁiggnmo~cia«£.3-bigg§§ylgpﬁaégag.
s stirred sulution of Sla~LyI~tinothy induline (.01 dej dn

tonountreted hydroehilorie wold (£ mis) ond eRushog ice wos cuoled o 67 snd

treatod dropuise with o solution vf sodium nitrite (a0 g dn water (5 ale) at

R s e



saeh o pate Lhat the ronotivn Lémporature did not excecd 5%, after the

adéition vas complete Lhe sixture wes stirred ot U-0° for ¥ buur, extruoctod
with other, the other evepurnted and tho residue eveporatively distilled st
as—xoo“;&.u& islie & yellow of) (250 gey Y3e95) wvas obibsined vhich coubeised

10/ of the trapp-isomesr st sheys by Seielle  Thic pwberisl wes Lhesroforo

avt ghinroeterized,

l=liitroso~tyonae=i,d=bimetiylingoling.

Thie scteriol wes propured frow trovs=g,8-diuotiyiindoline {(Lo00 @)

io o menaer fdeantdcel to that uaed for the cis~eompound. work up in the
usasl wsnoer followed by eveporative distiilation at GOanOO/U.UTb Bife [AVE
l=nliroso-trans~dyS=iinothy lindoding (2.84 rey 88402} 68 o yolloew oil
contuining about 10x of the gls-inowmer oo shown bY Heliefle It was uot churscte

crizod furthoer,

doisinosplo=tgd=iilpsthylindoling,

4 susensiva uf Litblua snlusivus bydride (Ce0 ge) in dry cther
{80 mbe) wes trested 1n o dropuicc wannor with a zolution of Lhe U0 PRre
ghs~citiceo aompoune (179 go) in dry otbere. The stirred wizture wos bolled
under reflus for 3 heurs and corked up in tho uswel manmer giving & pale
yollow vils  Tbin oil wes ovaporstively cietilied et &0-06°/0.1 wa giving

6 coloriess oif (2,00 gey UleUs) vhich waz not further ohgiseturiged,

iecpdno-trens=i,3-iingthyidndoling,

Thia madeorial wos prepared fiom the 005 pure Lrous-nlbroso cumpouad
(2014 go} 1n x nanper ldentical to thet used for the roduction of the cipe

) o
nitroao compounds . The usual workup smd eveporohive distiliction ot s0-30/

e gerne
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Gel wan gave n golorluos ofl (1,96 Eeyp OUelx) which wos uob olmraoburised

Tnrbhiers

t,&,d,5~i&trnmu§gy}«cin«l.Qrﬁihxﬁrcﬁyrrulc [-3,§31«§§] indole,.

& wirtburo of Becisitd aumpd g2y ded fra0blsy Lindol ine (LeBU gjy wethyle
obiylisobuue (1eGU o)y sbhylone glyeol (U0 ale) and & drops of eonsbont

Loiling isyurobromic seld wse builoed wuder roflux for o Lonrse Thils woy

poured iuto weler wnd etior exbracbed, ihe ethoy was extracteds with 10,

bydroctiloric aeid {4 x 15 wle) ene thow with wober (0 = 20 wlejo  Tho ecther
LS OVLporated sou the residue vas token ap in chilovefors cuo pleced on

“iderck” nluniave  Tho desired wetorfel wse roudily oluted with petrolows
ether {tiep. 69-20003. Concuntretivn of (ho oluate guve G.T8 & o9& cumpound
which was isvaveieally pure as abous by Hesieiie Crystallization of thio

enterial Srom ethomolewoler peve colorless f£ickes clelle vo=ot® {uixed mepe

unue pressed) idonticsl in every respect tu Lhod coupeund wolel hed previoualy

been feclated Trow o mixbuscs

Jad 8y O-fetrrmethvi=trane~L, cmdiiviropyerelo r_ﬁ.ﬁljuqu‘ indole

b ouiuture of i-cwivowtpunsiyS-dinethy iinduline (1,76 g}, wothyl-
etiyyliotone (2.0ge}, ethylcne glycsi (5U tle ) and 2 drops of concontraded
bydrobromnic ceid was bolled under voflux for & hours. Heritg in Lho usual
wsnaer followed by elution of the desirsd asterinl frow “wesek® alunine with
potroloun ethor {bep. til=iu0°) Geve pure Lylydyb-tetronethyl-tiphg-l,o-
adgibycropyrrolo [3.&:,1-&5] fndole (Rel6 ge) av o colorloas low weitiog solide
This matorial wus shown to be Isomurionily puro by GLeielie wnd ctffered in

1te progurtiea fyowm the cla-isomere 1% wun purified by sublimstion b

Foow Leuperature ond Uel wmm progsure, Tiw vanlyticolly gure caterial
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POsoBHRed mepe U=l ,
C, :54033; Hy Geliipa

of thin cempound.

-

viabes fow Umh‘”m UgtdaisTy Uy 8eGU4 Founds

See Ieblo 13l $.40 for tihe ultrevioledw spsotsus
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indegole, the Seszo annlogue of fndole, fa thooreticully capuble
of exisiing in throe boutomeric forws, I, IX, and I!I, structure ! has
been reforred to an lssinduzole, structure If ne indozole, and 111 as
iodiseent. soveral types of aystemutie nomenclaturs heve boon oppliod to
the various fovos of indagolay bowever, tho woat gonerally wsud s thet
werobn Iy 11, ond IXI ere onlled lil, 2 and Sii-indaxolo ronpeativoly (01j.

The l-zubstitutes indugoles must of nocessity be derived frow structure |

duet oo Uw-snbatituted indogoles wist bo dovived from structuse fl. Tho onlky
authentieatsd derivotives of 111 ere those beuring two groups ot position 8
of tue indeavie woletye Xt should be noted thot vhoreas dafivatives of I
aud 1l avu bicyellc srosstie sompounds, these of Il cre nob.
The chenletry ond propertios of indezoles sud isoindusolos huve
becn ostonsively studied, and Lhero are sceversl reviews on Lhe subjoet {Ug~4},
perivetives of indlazene, videh i sowo respeets cre the woot foterosting
aombers of the indezsio feully, hove recofves only o nopligible esount of
attentions The wnjority of papsra decling with this lettor clons of caipounds
sie of on carly uature, ese frow this etuondpoiot alone merit roinvestigntion.
The ecorlient roported ane&tigntxané.in the field of indiczens
chomistbry wers poblishod in o sories of poapers by luvel (DG=8j. harming
telutions of totrocotivod £y4'~dicoinodiphenyluothence boaring subetituents
6 the 4= and 4'~poiotions (1Y) gove compounds to which fLuval aonlgued the
biz-ueo structure (V) or the basis of thoelr ansliynses, chemicel proporties,
anc Lhe wmode of syntheslss  blectrovopative groups in the 4« ant 4%~ positions

fuvoured forsstion of tho higesxo toupounds, vhile othor subabituents gave in




- -101-

11

VI

:z-——— z
V\




R I P TR T
R A ]

29y

g

s

L ‘:’
1
Ha
ki
_“;
1

e

PRI

T

R

PSR PR G TS S M i Bt e 1y
8

S N PR G R A R BT R S

«1Giie

addition, verylog caovunts of phenolic srecucts. The apo compounds vore
revtral (oxcept vhose R o caﬁa), Sigh welting wolids, inzoiunble in woust
orgenie solvontse They wore recdily reduced with stunnous chleride giving
colourlons products, Lfroewm which the czo compoonds could he essily seponerated
by elr op merourtc oxide osidation. On wasning vith sulfuric acid sne wole
of pitroges woe eliminsted, snd phesvllic compountde, to wbich luvel assigned
structure Y1 (R* = Gil}, wore formed. Hydrochlorie cedd gaove ibe coervespondiag
chloro vompouads (Vl, B! = Cl). The Lydrolysis producta possvssed chemicni
proporbica typicul of azo compuunds, snd definitely ualike those of lii-or
Litefndoaolo derivatives, That indivsone foraation should Lo preferred o
thln cace s unvsual, espeecinlly sivce one would expect li- or Cli-indoszule
derivutivos Lo bu apprecicbly wore steblo from o resonsuoe polut of vieow.
Gbviounly, the ocbove wurk most bo thoroughly reosumined before eny firs
structurcl conolusivns cun be reschede Unforiunstely, tuval's work scoems
to hove rosoined entircly nanoticed exoept for o report by wssecerelli ond
foachif?iho c¢laiwod the big-azo cempound (¥, K » C1) wes olvo forwed in low
yiold vhen totragotised L& -dianine-gyat-dichlorodiphonylmotiione {iV, Kk = C1}
won vreated with potassiam fodides

I conngotice with thedr futereost bn cuinenold compounds, Ficner
end Yetors (10U) desoustrated thet neplhoquinone end diphenyldficzosethnioe
reacted Lo fora o substituted indisgene {(Vilje The product formed & diacotato
and 8 dluootlyl othew, und wae rondily oxidized Lo the suinoune {VI11) by cither
wercuric vaide of aitrous acid. leduction with zine oand uwectie acid gove
e dfcmine (1X) proving tho preseunco of an ago groups solution of the aso
compound in ellkall followod by cir ozldoation, resuitod fu alisinetion of one
avle of nftrogon sud foruation of Zediphonylicthy l-G-hydrony-1,d-ncpthoquinone

{aje

o doiod
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Undoubbudly ohe wost latercsting propordy of Vi1 eass d4s
behevoir an therual decompoeltions Using zsg pyrozolinaes as en saslogy,
Fieoer revsoned this compound might sleo elinivate sitrogen foraing &
osyelopropane derivetives ihe (nciczeno desompored st ids meitiong polnd
vith loss of nitregen, yieldiny threo compsundes Ihe Sirst two of Lhese
wore shown to be quinonos V1LY end Xll, wbile the tbdrd won casigned o
cycloproprno structure (1) ou the bLasfs of obscivations outliued below.
Thie substonee wes o fiery rod solid (mepe 274°) whose snelysis wes dn
eccord with Vbal expocteds It wsas soluble it wlkell, eifoli corbonaton,
ot conconbratod sulforic acdd, glving intensoly colorod welutions,. The
cogpound foraed o monouootato, snd quuatitative rosction vwith Lerewitinoff's
rengenl revesled the presoace of ome sotive Lydrogon atow enad sne cxrbonyl
gtoupe  Un zine ond acebic wcld reduction followed by air usidation,
dmdiphosy luethyl-ly4=aptioguinone {i1)) weo obteinode The supiosed cyelo-
propune derivative wus ot fnvesbigated furthior. 1t snhould beo woted that
sbtracture X1 s cuito japrobablo. if tblo cowpound truly did posuess &
eyclopropenc atructure, then oa steric grounds alone ong should oxpeot the
kotonic form to be far wore stable, dbvicusly this corh wust alzo be
reexomined before say firm sepelusiune ou the validily of atzustare A} cun
be made.

Like vapthoguisone, benzoquinone ung diphenyidiezosetbenc elso
forwed on fndissene derivative (slll)e Thio sawe resction had becn obsorved
curlier by steudinger {101), who hovever, Feiled to investigate it further.

UsU-liphonyled,T~dliuydrosyindiereno (3111} formed ¢ clocetnte on¢ o dimetbyl

othery end wae aalubic in both weldic and boale mediu giving colored solutions.

Unlike V11, its alkeoline wolubione were mot suecoptible Yo adr ozldation,
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0 v OH o) 3
(G Hg), AN | = CH(CG!-Q
N + (CGH5)2+ l Z,
O o) 0 |
VIII X1 - ;

O OH

C.H
+ (CH )2 CN,— N( eHs),
N7
0 OH
X11X
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i %y words of W suthors, “melllor $h46 sobstance nor say of ite alunle
dardoatives gives good proXicis on %sfmmn! daempmadiion”s . i lay
Dehavieny waa notad fer he 2301 exmd saw? darivabivos of VIY,

T oan erbenaion of Phesors vty Tersar and T {102 pramined
the wdMilen of Gedavnflvorens (10} 1o aeviral peouinsues

Tow mababoacoy wrs doolated Soor the pocdion of Dontsoningme with
fmBannfingrense  The moin predsot oromed Co be o sobstitated indismons HEC
white thed faoluled In law vield wim n osmpound embatatay no vitvogon {¥VIje
Tho nfbrosen Trae sweterinl CX g"*mﬁéz} pogeessed hobonie prapectins fowmadng o
Tpdesmeney phagilpdrasens, sed casdecrhatong, 211 of suenenifisd rorpaoitionae
The fndlogese (MUY pomsossnd two asbive Imdruson ey Lorad o monebemicnte,
& Moodhed othory, sad govn o pad molutlon 2n agwoous alkalde  Owitobion widh
cheexde endt fn sentic woid gowwe Pluoranase (0732) os the only Adosdifisble
perinvke Aoyl prrolvbic dacomsonifion owven fn Shw progoaasns of i

effect

roadar 240 oot nitrsren oldninsdisn, $hile oomld bo seoooplichsd o trendiuyy
e oo gompomal wEIh godde sidelts dw agofie suide e authors $u fod
alate vhol molotien, 4P sny, thie aitromsn freo prodoet (UVIIR) Seoes to YVI,

O-Bferafluerans 2nd paphitseaineme elne pmve 286 expectnd dndiszans
£53%)e Tn odditden, o =all emeunt of nlirogm fees peteriol, whleh fosmod
n Bieefanpiorimmoney wn obbedngd (T%)e Yo genomd, thip axo aomgsoningd
passossed properiler sladine to thot one olfadunel fron Dondoouinena. Gonavory
walio Y¥ 2 olimlino eslutier was euseestddlo %o alr oviletlon, ju viieh
cunae & hplremrguingee {07} meouitod.  Todlan nitedde cnd acodie anid did acd
bpdng ehout sdtvozes el iminationg inatesd the anrresnondiog mainose {2511) wea

ohdainnde
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Ketonic, nitrogen

free product, +
CoH\20,
XVI
=~ ' . Nitrogen free
S product. Found:
C,83.9%;,H,5.2%.
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free product,

C23HI402

XI1X

X

XXII




SR

g 145

Luindzaris (lyd=dibyoarosyosbbre uivone} gave precncts sipilar to ’
Lhone obteines frow peczeguioons end sepbiviuinones

;n Lot Resonblow (20U) proposes o wechanisom for the vor kiehtet
resetion {fermuloe REIML-RY) dnvoelvisg e Jabursediole fvinniion of ocn
orodudingace (20UV) wlidch won postulates to bycvoizee o o bopwede weid !

dorivetive onver oo alheline reeeblon conditionse  Gwre receutly, Uilnens
cond wartiua (M04) presented evidesco for forwetion of Gesyvindfazene {3711)

ubol w selutfor of l=iundezoiinone {IA¥1) wir sobjected o load tobrpmpcobobto

<

xidativne dbbvapted isolation of Lhls subetunco vesalied in jolyuer

~ < : . 8 ; C e
Fovantivn, bowevey lo aolubivne sere steble al ~10, colutions of L)W1L
¥OFG Gusp POl e posseiser 4 Coerbonyl whavrpbion In the infrered ot L1760
-1

i e atGitica of cyeloeprutadicus o butedlcone resuiten §n Furwatioe of the

Ligle= ldor cdduciba 22V wnd J3000, whw lutier siducturs being proved by

Few
bo

o tndopeideat synthezds, cpbeenent with the propesed von nlebhboer
penetion aequeure; adiddticn of the eacladiauene selution in souecus ethunclic
sodiue eynnide resvited in festantoveoun sitrogon evelution e forwation of
bongole acld - hagu yields FurlBoruore, vovn walury seblisuel, or acelie
nela wore odded to swlutlens of 23V, benzeic seid, wevuylibesaeate, cnd
seubylbonazonic senquebively, rore foruwed.

modubicne of Lo oxvludinzeuo ua wareing oF irendictioa with
vitvaviolet light deposttod o groeca polywer withoat gan vvslubtion.

creluniang $hoee menbloned alove ae obllus Jerlvniivea si iadioazcuo

that

are hineue hovash cud Larnsy {(100) atutepT~wetboaydaddocone (AAA1) wasn

phibuwine Ly deawgposition of leuiirsacwimagelyleimwelbiony=tmactlhylotd tine {225)

fhts stracture io obvicusly dncorrect, ool st be roplaced by Xill, ~ipce

-
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NO, R
- B KCN
several steps
XXIITI
0
N/NH
H
XXVI
/I ‘ .;4

XXIV

' [ii:l\
—_— ‘
AN
R COOH

XXV

XXVIX
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the compound conld be extrected frow ids bouazene solution wiik dilute ;

hydrschbloric acidy and furthormore, was prucipitetod from fte seid rulvbion

on bBostlicetion uwitd sodiaw curbuaste, %
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sltenthosn bos clvewd)y hoes Grewn Vo Lhe al@most complebd Hore
X §

eniobence of slple derivativea ol ludbexenes This foel pronptei vs to

faveoti, sle the syubiends of sech eumpeunds beariug onl: Lho nucesLucyy bvo

groups ol cosivion-U ol Lue heverocyelic sysbow {i,%i¢iw. sueh el our
Iaterest in Whis Ficld stemase §ow the formal cundogy ozizting betwoen

e e ve . o h s 1 .
Jpimdioalhyiindirzenes and subutituted Q epyrazolines, Thovse batter

compotinde sre hoovn Lo lase nibregen, forwing cabsiituted sycloprapnnes, on

enotolylic o pysolytic deconpupition (U6, w6 we Feosoued Serivedives ol

Lidiagene sigil boisve bn sioller £o0R100 1 the abeve enclopy held,
algidy wbroigedy ov 3ol unbbown, aerivetives of doengeyelopropene ({1, Haiiy

vannisy be {ormeds

The wust cbvistue eppyocoh o derivetives of fodienene Gppgered toe

to vig axidaticn ob & Ledewialbylindezeline vuoubavisutoed ob serxitivne le-pad

< Aikle  varefnl seruliny ol the literclure reveeled jucnuelivone {14 wrs

tae enly hoowsn eompound £itbing Lhe nhove rewulvomvintng uereuric exido

oxfuntion of ifudawvilunone iun wiglywe gave teep rec aolubiens, prosusably of

Lie deniren oeedcaldinzone (Vj, hovever, slbesplod Levletion gave ouly an

ingluble deup groon pelyuora The nature of the red selnticu sac Lhe nolyuoy

ehbvined from it war nuel deteraiuocd, chorbly bofore subpission of tilg
thesds Cllaoh ned borthue (104 demcustreted Y could wot be imoloted from

nolutiune o ewaplete din@uasion i Lhelr resultr bns elrecdy been prezented,

videly appliceble procedure fer the prejscruetion of lie-lovozolen
invelver ciogzotlzetion of derivatives of g~toluidine beariug electrunegative

substituente (MW7) Albhoupi U= sliyleli-indazeles bove aloo deon pReresed
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in this my (108} Uhe mothed doos noet acom So havs beon applicd fo $hono
dorivatives of g-lolnfdine booring wore than oo mbmtdtacnt in the sityl
side chain (a.ggn g

Par o projected synthssis of 9 Deliasthrlindicens (Wi, Delgow

promyisCeasttmeeariomylondiine £9) wan chonen as atartinge artarini. T
pradicted syatinodion prodech VI, O om 5333'} wie oxnaated to bo enmily
Gugradod ¥ TY via woll tradlen nothodae |

Hiteation of pefsoenvopyibenzode acdd (VIYY), followod by Pincher
onterifiention mad ratalytie vroduoiion of the medding nitre nedd {35},
rerdily provided the nesesscrr noilioe, Marotimaticn of thia salntones E
in ginelal coadie acid ood nlloelng the aslution tu pamain of roox Sonperntare ‘
for w0 duavn, mavny nlier ehrawibnoreahy o adoadne ond saponifiention of
thn oroducty f enshomrlio andd fop. 1410) wlideh 442 nod posrens tho nrorpartion
anrootod for Bgd=ilothvlintinemaeleeapborriic asdd {¥IT, 0 e I, his avid
wan abown G0 Ba phonelic and 2dentlest with oo ﬁui,habstic spaeiuen of Ow
rdvarpelalomnrnpribenssie actd (5 7 & M}y menired frow the dlazonion
8216 of Yo The %N spocties of the twilyl sotor of thip seid (2 N = mt!; |
wag partienlarly fuberastingg and will ke digenesed Iu n saporobo paction
of this twuie.

Tospite fta dnteresting pronortios [aso helow)y, $he produot
ruauiting fron atbestded grodimedion of e Adasoniss sald (271) wes not the
ooy originally souphl Qore Noftlh und Yoppaa (2809} have aloera thad iniseolo
Povestim 4o prambtines fovoursd vhon ¢hoe dissenius golt §o cyelined in
eYialinme madiny, Conapgaently, & soerfen of amwmviconts wore surried ood in

vitkeh he above sald wan subjocted 4o progrossively groater allkeliun cunditionse

i
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COOH COOH CO,CH,
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Adding the diaponium sald solution to scotute befior (?ﬁ 0
agedn felled to briug ebout eyclizationg instend, o duop red solid anolysing

for ngﬁgaﬁgﬁs ond puasgssing iufrared (rujol) uhaorption bondas ot 3480 0m~:.

l. and 1670 edbl, woe foracd in lov ylolds The lotter bande esere

1710 cuw
casmped o have arleon from e getbexycurbouyl grouphk in difforing onviron-
wentn, while tho erigin ol ovhe 3430 06-1 absorption was resclved shben the

" compound wuz shown to be phoaolice Thw evidesnce at hend indicateod tho
dlozoaiuwn fon bud coupled with one of ita decomposition products (n1il)
formiog en smo phenol (AlV)e To determine shother the pheaylose group hod
coupled vrthe or purs to the pbonolic hydroxyl, X1V ves reduced (89) with
bydresine bydrste and isney sieikols ¢f tho two products obilelned, ono was
shown to Le the expected anfline {ij.  attempted declsticn of tho otbeyw
product {presumsbly one of the possible nuinophonols) resulted in its
dogvapusitione Compound A1V wes wobt oXomined furthor and therefure ite
shrecture roceins undeteruineds luvover, oa sterio grounda ono smight expoct
the product to be that resuiting From an stteok of Lhe disseniuw fon pars to
the phenolic hyurosyl greonp in 2k}l

when tho oyolisebicn wer attetptod in oarbonate-bicorbouvute bukfer
solution (pﬁ 9} no identiftuble product could he isoletede Thia portisuler
approach wes 6% & result unbestitatingly discostinoed.

Follure to cebleve cyclizstdun iu the ahove cnsos lod us to
favestipate the behevior of the bouneoene diegoniua flucreboraeto {xv; towerds
a strony bewee whwa o slurry of thie aslt fo dry t-butanol ves troated
vith potnesiua febutylate dn the sewe sulvend, there wes obtained, efter

chrosabograpby snd espouificstion of the product, a sunll emount of sn eold,

B
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tia e 98%  The falrsred speetrun proved the sbsence of 08 and NI fenctionws

and the presence of & sarbosyl groupf{s) (10ud cm‘lj. The Redelie spectrum
sboved bunds for ca fso-prepyl proup(s) (istense doublet and wesk septet
contered ab 1.u¥ nng SeUE pepetne Fosvpootively)y end s curboxylic acld proton(s)
(120 pepemje  The sromsiic ;robobs apponred aw o vell dofined o guartet
centorod at Telld pepeme The relative intensities of those bande were not
doterminaeds Ua the basis of this rotbur precurious uvideace 3¢ was postulated
thol the proton ailueted between blw dinsoniuw and methosycarbonyl groups ses
sufiiciuntly soldie to bo rewoved by ihe stfong base preeents  Subseguent
elinbnution of nitroges, followed by dimerieaticn of the rosulting beomyne
derdvative vonld give rise o o product vith the observed Seieiis speoirum,

it wons consfdored the sltusrpotive dipheaylene cdimer would havo o efmiics

Neitelle spuotirume Tho reectica wus uot ropeated at this tiwes instosd several
benpenediazonfua fiuoroborsten vers subjected to the sems ronstion conditions
in the prosence of furens §E benzyne Tormatiom did oeouyr, it would in offecd,
bo Lrapyed on ite Lile)s-alder additivn preduet .

denzene diszouium floroboretc wben docowposed under these conditions
peve o colorless ofl shose ultraviolsd epuctrum (Table 33, pe/22) was like
that of d=phenyifuren (110). Cosperisen of this odl with cuthentio septiclone-
Lydeuudo~oxide (JX) proparcd (ALl1) froc Leuzonudiagoniva~o-carboxylote (Nvill)
and furcny groved the non-identidy of these two coampoundse The oil Lowever,
vos shown to be ddentionl im every rospoct eiih boma fide d-phionyliursn (1V311)
proparod socordlny Lo yohnsen (118)e  bespite wueh detersined vffort, no

product sesulblag £yom boneyne Lorpotive could be isoloted, avr cculd jte

'
1




I

~120~-

XVIII

XVII

XIX




et

e

il

presensce ba cotected tu tho Neselie apen%rum?“ of tho epyude product,
indicating the ebuve renctiovn wes following the vormal Gouwburg course .
'ﬁepitition of the sbove reaction vtk S=uetbosycusrbenylbongone~
diazonlug fluoroborute epodn rosulted fn fsolution oply of the corrosponding
srbetituteod f-phenylfursue Yhe struoture of this and previously unreported
substituted B~phonylfurens Lz bosed on vunlyscs, HeMeily spectroy ond
compavrison of their altraviolet apectra vith tbat observed for gephonyliuran,
dosults osrentially simdler o thuso desoribed cbove varp wlzo
ebtained with Jyi-divethozycarbonylbensencdiazoniwz {luoroborate, the ouly

product belng thet rosulting from ¢ sorwal Gomborg resction

W ot

LR
The Neselie spuctrum of this and the otbor sebstituted =phonylfuyena

exealnod posnesced Lhe sswe gonersl churcetoristics {with reforence to

resonante of thy foran protons} ss thet one shown fo Vigure 6 (e /25
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Ultraviolet spectra of substituted Dephenylfurcne and reloted eopounis

{ia absolute othanol),

Compound ;kamx. ﬁ@“”J tog &
seeplioay Liuran a7 4e30
haphtholone=lyd-
opdo~oxide &4 Beli4
263 P88
a7l 266
270 Le5b
S-(Uitabhosyearbony -
phenyl jfurnn 241 4o 2B
280 40 8B
L= (Syd=bimotioxycorbuny l=
phenyl jfuran BH $e30
&50 '3. w
Le{iyO~iiisathoxycarbony i~
phonyl jfuran 248 $¢80
18l 40D
319 GoOb

8,8(?)~bliydro-id{£,im

disothexycarbonylphonyl j-

07 )=t-butosyfursi. 443 4400
24 30

thon Uyl-dinetboxyesrbony lbenzonodiasoniue flnoroborate (M) vas
teccuposed nith podassium $-butylate in furen, two products, soporsted by
fvscticnal orystaliization, wore obtaineds fhe low melting eubstence (tepre
&60) sielysed for 014“1300’ und possasced spoctrel churcotovietice typiosl of
& substitetes C-phonyifursse 1V could therofore be szsigned steucture AXl

vith cerbnlutys The Nodleils spectre of furuns huve boen discusasod iy detail

: S
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by sevoral vorkeora (00, 118-113) and the sasipgmsenta for the furan probons

R

Y

T AR S

in 331 {svo Fig Oy pe/25) were msude on this beedue insigoments for the
borzencld protuns vere uetormined frewm the expeoted valses for orthoy meta,
and pers coupling constontss In Loth cesoe, (b sagnitade of coupling
betueen protons vas dotoruined from firat order priuciplen,

85 of ibe furen solety (see Figet pd25for musbering eysten)
appenrs ok a low field doublat (7.48 papert) with smell spucing {18 Copetie)e
Under bhigh resoiution oonch of thewe bandes abows coditional wplitiing beosuse

of croaw~coupling with Hi8s Tho doublet conturced ab 6,885 pepewme i85 due to

e
TR

i

T

H3 which ia obropgly couplod (De9 cepes) to tLhe other P (4) proton, and

egadn st Ligh resclution shows cdditional eplitting Lecause of wenk 1,3~

e

coupling with 6. The guartet coutercd ot Geldd pepeme srises Lrom the

1

£

rewadning 3 {(4) proton end 45 coupled woskly to LD (147 Cepese) ond strongly

i
]
k3
£
e
By
42

vith HE (Lol Copobele

e

FAa R,

Bg' uf tho bennonold nuoleus gives riae to Lhe lowest fiold signel
(8.2 p.y.n.}‘ and is couplod (Jnote » 1.0 Oepes) L0 06 mote proton, ﬁd’
Appears ae part of an AB quartet, end ks coupled Yo one ortho proten (Jortho »
88 cepes) and oue cets probon {(doote » 1.8 Cepesie)e The cther helf of the
aAb qaurtet eriscs frow HS' which is woupled to only one orthe proton
(Jortho @ T.5 Oepetiole

The evidenco outlined below ellovs ssefgnwent of glther structurc

3R or JR1LL to the high melting (aeps 1149} product resulting From Ly0-

e

'60upling of pura protoas since very swell { < 1 cepezaj a8ll w0t conajiderad
horae
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diwethoxycerbouylbonzenodiagonius fluorchorate (XX} and fuiane This
sompound snelysed curreetdly for “xsﬁﬁaae end ity uwiltraviolet spvotrus
{isble 33, pel22) wna uob compatible with tiwt oxpected for e subatituted
dwphonylfurcy or e devivotive of nepthaione~l,4~ondo~oxides THo feieiie
spectrun (Fige ¥y pel27) whuwes buade for o ge-butyl group (1434 pepen) and
tuvo methyls atluched directly to oxygen (3.79 popemte)e  Provicus ohmervations
on Lhe Nedehe spsetya of the sbove ephenylfurens coused us to nseribo the
sigucl ot lowust ficld {BeliT pepeme} to 1 of the aromntic ring. The siguel
et Totll pepotie wis assigned 0 LY end U4 whick nev Liad sluost gere ohonieal
shift Lotwoen thems The two romsinfnyg couplex puitiplets (600 and Geil& pepewme
thean bad o orise from tho protons ju e Kivae-neosbared riag. Iubenanity
pgaatroueots fngicated tbo latbor sigoal 6o be due to three oo Lhe formos
to one protone

ify for the wowendy etructures ox1l end 33111 are sceepted, then
brostuoal vith acicd of cither elould result in forwetion 0f Uw(y,b-dizeti
vxycerBonylynenyl) fuven {Silje This sesumption ese conviveingly verified
shon ¢ solution of the compound on trevtusnt with dry bhycrogen obloride guve
331 io 80p ylobde Kt chuuld be noted that gla-tronn-fsomeriss ds possible
for bothk of the propused structuress slthwugh no stercochswicsl investig-
stione were undortaken, the rolative simplicity of the Nedaile Bpueirus slone
indhcatur only one of the two possible configurativosl iscmors was forucd.

sy thils tiwe it wee bocomisy doeressingly obvious bonzyne dovivatives
vore nol Lkoly ¢o be generoted through base catelysed decvmposition of tho
corresponding dicvonies flooroborctes. Seversl atiempts were wmade 9 repcat

the resultn obboined originclly vith Lefso-propyl~o-ucthoxycurbouylbonzene—
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~diagonius fluerchoretes in no case wos Lihe ackd (oepe 98°) fsolatede
Fortunetoly, o eonll smousnt of this sofd wus still eveilable opd eareful

purification rofsed fts welting point to 814%,  ihda welting point voes aot

doprensed on adwmisture wiih suthontie *?figgrﬁrﬁpylb§ﬂ30i0 acid, an¢ the

infrored speatre of the bwo solda wevo suporposable tbhus proving their !

ideatitye lormaticn of this wcdd from tho diszonium nult can be rationnlized
it one assumes & eacll nwount of mothisnol bas resulted from estor intershange
vith t~butsnols Ghe reduciop action of primery slcohols is soll Loown (116),

#nd the yield of p ~isuvpropylbenscio cold is vonnistont vith 2hat obeerved if
P

(=20 webthanol svas fvrwed in this way.

The furen: derivatives prepared in the wsaner dosoribed sbove wore
obtained in excoptionally good yleldu {see Tuble A1I1 2162} The wothed
fs auporior to thut used previously (110), und it 1e not uniiXely that this
sane procedure shonld be equally applionble to othor Gosborg type reections.

Jreobson and Huber (19} bave demonntrated thet o-toluidines wvob
astivated by clectrosegative aubatitueuts ure roadily couverted to lil~induzoles
vis rearrapgesont of Lholr rosctive Nenfiroaswiiecgotyl dorivatives, lli-lndesole
(A3V) itoolf hos boon systhoesisuc by this metbod. Jindegon (118) hee shoun that
fuproved yields of tbe indesoloa result if ke-nitposo-i-benzoyl derivativeo
are used onc resr¥angocent fe ccrried out fn 1 ~-butancl «t roon tempuraturo,
rotber vhen in rvefluxing bonzene {sce forsmleo 231V wnd XiV). bespite tho
vell lmown utilidy of the swthod, it duos mot secw o have bewn appiied to
ayntbosis of indiogonusn.

Buisgen's ooedlffcetion of Vhis rescbien nus then wpplied Lo our

nynteme  Sefso-iropylelecothosycsrbongientiline (32V1) was convorted to fts
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" pe131) possossod weck long wavelongth absorption not iypicel of R-pnd it

benzoyl derivetive (33V11l) und thesce &0 thoe Kenftroso compoand (AAViLll) ium

the usuel moosere  lisarrongemsnd of the anitroso compound in L ~butanol
resulted in formetion of 3y0=dimothyl-Ggethosycarbonylindiazene (3311} in ?
about 60F ylolde The structure of thie compound vas busoed en dte melooulsey |
wvelght, coalysin end apectiral cheractorietives The infrered opectrua

proved the abeence of O or Hié functlioos, and the altreviolot spectrum (Fig o

indspoles (118)s  Tho Nedelis spectiun (Fige Uy pe )} conclusivoly demonstrated
the validity of wtructure 2ilie The roletive siwplicity of this epcotram
doen uut merit ite discusslon here.

Lyporinents of & prolicinery natore dircoted towsrds theruael
eliuiuution of vitrogen frou this compound (m.p 108%) vere ussuocessiul aince
it ¢ould be diatilled without docomposition nt abmoaphnrid prossures The
conversion o this cougspovnc o Jyd-divethylindiosene {(IXAV) wos then examined.
Suponffication of the abowve uwetbyloster gave the ocorrevposdiag carboxylic ecid
{X33) shich was convorted (formulee 3XX1=3i3X1Al) in fow yiold te the Seominoe
dertvetive (XiXill} felloving the wodified Curtius degredation recestly
cutlined by vieinstock {(1&80)e The HNedells spociyux of this cuwpound iz shown
in Figure 10 (pel34e The aasigumoais shown in figure lﬁfﬁgde in the sausl
wanner und ere practleally o0if caplenatorye & rocont desmination procedure
{181} dnvolving reduotion of the correspeunding srylifssonfws #luersborate
with sodium borohydride wes then applied to the emine, Sodustldon of a
wathanolie solubion of JLXLV gave only en unstadble red vil poscesniog G or
Kl ebsorption ifn the fnfysred apootrums This oil repidly docomposed ot

roon tumpersturye oad vus not investigeted further. ince itoitod quantitics
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Fig. 8; ultraviolet spectrum (in absolute ethanol) of 3,3-
dimnethyl~6-methoxycurbonylindiazene.
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731 71 6.68 | 3.87

H o~

Fig. 10, N.M.R. spectrum of 3,3-dimethyl-6-aminoindiazene

measured in carbon tetrachloride.
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wr Fsu-nropylifnbenasc donblet am wook

sopbet costeres al Lol4 aku Sa80 peews resjpucbivoely) asd byl entesr {singplet

SelT pegprewsy tunelisnne tne bands ef vhe Lhrac aroustic prelouns {Cine 134,

pe 8B} were psoipned on Lhe boois of Lhe expectec eoupliing conebnants {dosths &

Lmiy o w ey, ¥ 1 Copese} tuo annlysis of thu apecbrom os an ;
! Ywota ¢ P Yosre < sbeke ] JEIE u s T :
Sk By HLCKe thidn Wrcatuas b pluged i, (6, one HE 6t Ted0) Tesdd ohic Telv

Peyietie TonjcClivelys  brow Lav effects of substituents {10 1L see expectad

thed b noe U0 wondd oave nearly edmiler chombes! sbilts oibh 6l et sl s
siigbtly oigner flekuy whereoy the costpuents mude va the Yenis of cougbing
countutita pinced L ob o LOGH kower fiecld Lhan 0l

Thia vlfcet 3o went sluply explodned i two solecules vy 1 (h o ik, )
v

are juvelves in o oyelic fourieep-seubered dydsogon~-bunbod dhuer as vepteted

in styxvoture 220105, En A1 eeeh 4l ewpeslorces Lhe ring current offect
{soe rofs DUy pe 100} of twu benveso Fisgs, wheréas in the wononer {or
approzimetely «0 du o noveeyelic diner) L ds affcctod by only one beszene

Fiuge vhetuer 2aals s planur oy sul, the riug currest cffoct do wi Lhe
roguired wapnitude ane dircetivn.

furbber evidenco su  orting the abuve proposal wus shtnined frowm
onastdnntion of the efiect of Jilutdon aud pddition of colventz puch as woblenol

or oncabung i Lin GE FeaUMence e won fooug thob Lhe chomicnd

ahdah 68 this
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OH

| I |
2.30 2.62 2.88

2.56

Fig. 11. N.M«R. spectra of methyl-3-hydroxy-4-iso~propylbenzoate:
Ay in pure carbon tetrachloride; B, in carbon tetrachloride containing
1% by volume (ie about 1 molar proportion) of methanol. The Ol bands

vere located by O-deuteration. The high field regions of the spectru are
not shown.
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Lmcevry.

o § 53 (e

protou wos strongly ocvocontretion dopendent, olthough culy ot such estrewmo ;

dilutiocns that the iwit of tbo dilutive shift could nut be observed. &

wore salisfectory aetbod of breollog the aolf-sssociotica of X1 woa through
addition of scotone or webthonols  Ghen ewnll fuercmonts of wothenol (105
v/v in cerbes tetrachloride) were udded Lo o oarbon tetrachloride solution

of the dimer, bhe HZ resoneuce shiftod progressively to bigher ficld.  Ad

the polab whore approximetely one molar preportion of methanol hed buwon added,
B¥ Lo undergone o profound upfield chift of moarly 19 cepens frem ite originnl
position (iig XU je st tho semo time 0O hiud boen offected caly elighty shileo
20 wigatiicant ubiit in HO was observede The phenolic byéraszylproton fisd
20w bocowe brosd beecsuso of exchange with the methonol hydrosyl proton, ond
woe shifted o low field booousc of the baeicity of thihe solvent. The addition
of ware methanol now caused HE to wove slowly upficld until it becese voinctdeat
with 0, The effcot of wetlizuvl om UZ i6 shown graphically &a iigure 12 (p.l14l)
vhore G </ of W uethosolic cerbon tetrachlorive corresponds to roughly
one meler proportion of wothoenol,

Convineing evidence for tho dimorisation of %} wos clzo obtefned
from uensurcwent of the infraree spectrwm in dry carbos tetrschloride solution

et & path length of & cme Lacept ob very low concentrations { <:lﬁ"4w} tvo

bande (3400 cm" ond 8613 em'l) weke obsurved (see Fig 13, peld2js The

fenture of riwery interect irn the sherp baud st 3613 cd’l,‘nnd tho varistion
of £ for this bund (designated €)1} with congeatration, The froquency of
thic band verigs frem vmeculeoohol to vmother, und Lns been shown in tho caao
of alijbotic uleobwis, et lewnt,; to be stightly tempersture depondent {(183).

This bumd weo sesumod Lo be due voly Lo absorptiecn ly mwaomore, and is in port
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o Figure 12
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Fig. 12, Effect of addition of wethanol on the H2 resonance
of methyl-3-hydroxy~4-iso-propylbenzoate.
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. 13, Infrared nbsorption spectrum of 2-igo-propyl-5-methoxy-

carbonylphenol in carbon tetrachloride.
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Jusbified by tho obsorved consiouoy of &b over the ceuucenirotiun ruange
wwasered {sue balowjs  Vulucs oftf'& vie covconbretion (eee teble 3 below)
vare plobtted, oud a wmooth curve drawvn Lhrough Lhe points {(Jige 14y e 146).

that
From the sadenduy ndven belov 1% da chviouspentrapelntion ¢o cero concuntration

PR G hide 1 LG R e i b S Y G /100 oS M Y MBS ¢ o s

TR YPHIUY 4 4 A Bt S SRS L. 2 e e W

“The Lrontuent outiinod by Lidiel wnu loeker (388} bes boen wodificd Sor
our systew euu is essontickly ss follovss
1¥ it 16 oosumed that the alechol moleoules esist valy in the
forw of moncwer end dimor, thew Lie concublraticas U, and L {ia woles /4. }

of these tve specios wre velated By the aquilibriun expression

whore ay iz tho oguilibrivn conadent for dimor Fovmablone

LR oBe thn&«Eg yopresoubr the sppatont abporption cuefiicivnt due

olly GO wunopor. Thon

[#]
é NI M {8
Lo s ‘L ot i j(.)

o
vi.ove C i tho totel concontroticn uf eleohul und & o 18 the value of E:-'i yhon

wll aleokol wolecules are in tue form of SOBVAGE S o ikon

E. e (Wmih, 6, /)

contioued on bottow i aexi . . .
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Joadrared spectral date for U=iao-uropylefesethoxyoesrbonylphonote
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LA ERESET by

unlean otierwiae steted nll physfenl projertion vore weasured
o6 deseribod in Seard 1 of this theeias Cotelytic hydropevetions sexo aloo
carried onut as desoriboed oorliors

the infverec sppuctrs of Uedge-propy leb-guthoaycorvonylprenol end

 Seapthusyoorbony lpheus) were wevasured in esrbon tetrachloride (dricd vvor

photphorous poutosido) with o dockson LE-2 Hatio hecording Speotropbotomet.ors
& O em.adiion cell wos Filled vith & ebandord solution of the phienel and the
doaired wovelongdh scauned. titution moramrengnts wero uade by rowoviag o
known wvolume of solutfon from Lho soaple cell and roplecing At with tho sene
volume of dry corbon Soirachloride, This prucedury ves sunbinsunoed until both
bonded cud non-baomied ol nbeerptivne could no lenger be debccteds ALl
polvent trensfers vwers wsde vopldly Lo minimize ebsorption of ateospheriea

wolatures

Ingdepolinoene
The fadezvlinone aned (siepe «48%) wos propared by urse Se Usgorby

follouving the mothod outlined Ly stephensen (1EG).

Abtempted Froparntion of U~lisvingicgeng {rop an§éwgiaonq

& sulution of isdagolinone {(Gy0 g) in diglyme {(£00 wle} countsining
Yoellow wercurfic oxide (9.0 ge) wus shoken wothenloslly at rosa teapereture
for 4 hours. wereury, uani wureccied swroenric oxide vers romoveo by

filtration through ovlitoe The decp ved filtrete wes poured into 1 1. of

vabor and tho precipitoted wvoliv was removed by Lfiltwetions The groonlshe=blachk




wlgQue

asolid obtainud afber drying (led go) woa insvluble itu mobthacol uod thevefore

aot lavestigetes Lurthor.

d=iu0 irepylbonzoke ccid

Fo v siivred slerry ol silver oxide preparce Lrow silver nitrnte
(78U pej i valer (10U wlej and sodinm hydvoside (8.6 g} in weter (150 Y
vos ndded debno-propylbenroldeliyde (5040 go) ovor o poricd of § hoers i
the ond of tuis time the odor of the sldebyde could no luager be detocted, snd
toe precipltoted sdlver wan resoved by filtreticss The filtrate vus seldified
with consentrobed hydrochloric eclo aud cooled in dome  fho preoipitated
sedd wes romuven by filtraticn, dériod, and rectystelliced £youm sivecus olhanol
giving lustrous needlen sepe 116° in guantilutive yielde oyer {1L7) ruposts

mepe 135-~116° Sor thic aeid,

genitro~deigomcropribenzoic rold.

& ebirrod selution of Fusing sitric uckd (280 mle, dey leB) in
concentratod sulivrde acid {I6U wmia} wno ecooled to 1w’ in an lcew-bath ond aolid
d-jso-propylbensvie soill {1040 gu) was odded ot such o rate that the tomgerature
sas wainteinee botseen § = 10% aAftur the edditisn wes completed the
soluticn wae abirred et 6 - 10° for 1 hoeur and then puured onte 200 ge of
crushed icos  1he shite solid was vemoved by filtrabion end dried,
Lrystaliization of thie metericl frouw oaguoous ethanol gavo besutiful nle yollow

noedles (Gelt = L0ul goy G4ad = THEY) Gape 25G-106°, reported (125 wepe 166-158°%,

Moty Redaljf troedmiso=ivouylbongoabe,
o solution of the nbove sedd (100 ge) in whsolute methonol (1.0 ge}




conbelaing cosecntratod sulioric acid {(1e8 wle) wes boilod wndesr roflus

for i< bouree b lhe eud of thic tlme the melhmuol wos ovaporated end the

roasiduo poured inbo UV wla of watere Solid soclum earbounate wes sdded uutil

effvrvcsence ogasod and 4ho mixtare sas oxtrneted with otlher, The cther was
uveporated and the rosivue bsben up in hot petrojcon cther {bepe EO-IUGQ}.
Cooling yove boautiful pelo yollox novdles (Gl ~ Ua7 gy G804 = #ie0 )

Befe 62%  Albunius (120} reports wepe a4° for Lita conpoutd,.

Emkpo~irouy i=bwicthosyenrbonylsniling,

“his ovmpound coald be prepsred by two sethuds, both of shich fove

satinfuctory yioldoee

(1) Agductien vib
ﬁtbagg! 0

& solutfon ef vhe shove ceter (0.0 g} in shaelube cthenel (400 mle)
contaluliy hyurexiae hydrate (lueO geo 1004} nug 1 Sezspovn of lenoy nigkel
wad slovly woatod Lo boiling ond maintained at that tanperature {(veter-bath}
for 1 GLours The ceoled solutien won filtored, the ethenol evaporeted and
tihe rosidue dintilled ob reduoed pressures & soloriess licuid (1.0 - 3.7 ey
Bied « 8008 ) bepe L1T~218 /0414 mme vhich nluwly solidified on cooling woe
obtaineds  urystullization of this weteriol from potroleus othor {bepe 60~a0°)

conteiniaug o fow drope of ebloroform gpve culorless rectongnler plnten melre

22,460%  Piletd (190} reporte mep, 51-8i” for thiz snliine.

(i1} Cagnlytic licduetion over sdemsm' Catalysb,
J A

The above nltre cater {Z&e8 go) in sbeolute ethsacl {400 ol }
conteduing plotinie vside (0.06 ge} wns hydrogenatod ot room tempersture ond

oen fadtlel Lydrogen pressare of 64 pesedes for 1 Hour.

The wizture wvas fiktered,
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Lhe gbianol removed cov the resicue distifloc ot reduced R rats ¥ H ;f_ivﬁ;‘::{;‘ P81}
ofl (LBu0 ey cidef +) duenticnl fa every respect to that clbizined by redoeiien

wite aydrezioe igireie ond Longy onickel,

abtwinbed Preserabion of Jydeiivwbpylebebuthosyenrbonylinciovene

Fyow the - dasoniun - 0dt ol d=lago~Youyleier rbonebboryaniline,.

In nu ease Ji0 Lhe sbuve cilugenivm solt yteld the deeives 1huinzinece

Toe recetion cunddbions o medde luvestipated ere duscribies hoelowve

(8) Gipeicl eetic .cid as . uhveube

Ve Feacbion cowialblons dencribe. bore ave foexticnt bo thoae uvaed
in dhe pregesotiocn o denitroinucgole {(18Us).

Lo ablayed svlutics o U=isgepropy ledecotbosycaritny i=enitine
{Led poj hu gloeial weetic wcld WU wle) covleu Lo 160 wits sdive nll ot onge,
o oeclutdon of sonfus SiLrite {Ge¥d pej i5 voter (O whleja Yhy deep red
solavivo wnastirres Fer 0 wisubes ool Laen alluwed 0 oebant al ruom Leupere
sture foF ©) duyve At Lhie enu wl Lhis e the seelic cnid wes evuporeled,
woler aodet b Liw rosidual ofly qud tue cixture wade allialine vilh so@ium

sapictatlee Wide weo ealrocbed winn obheyy Yho ebher evaporstod,y the resicuce
Vohen ujp b chloreloimy pnd pleced on "Herelk™ cluawdnne  Jreetien L was an
unaspenilichie red vil ane ves viseardoud, ivection &, clao o red ¢il wes

sapesiifod as ledlonsy o ixture oi tie oll sand vuior (o6 wle) cuntainiug

sodium bycrunide (wel pe) woi shulion 8t roow bop;oruture overuigite. The
& &

eqiscous pGlubive was enbreeton xivh other, sod VheR acidi”iod wilh coveentrantod

hydroehioric cchue  The precigtiubey solid ves reauved by fiitrotion,

driet, ohd Feckyeboellived frun seter. dule vrouge

N £
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aeedles (U3 o) mepe 141? uere obtalvcde eversl aore eryestollfsatioens
Evom Lhe sece solvoni guve pure S=hydrosyed=iso-propylbencolc seld mepe 148 -

145%  Berth (131) roports wepe kil = 145° fur this woid,

(18 odiynm acebubo = soutic oeld uvifer os volvoubte

& solutiun of tho sollfoe {20000 gej in cencentrated bydrochlorie

aCit {ieb wle) wus cooled %o 6% in an foe-sult buth. The stirred sclution

wab trosted dropwvise wlth o cold wolution of codium nitrite (1.00 ge} in

wvater (20 cleje When the adclition vea complete, the solution wes abivrod

at 6° for 10 winutes, filtered, cod the filtrate edded bu o stirred aolution

of 8Ux socdive ceeteto (80 wlej. stArping wea contiuved at 0-6° for 4 bour

the wizture wos tien alloved ¢0 roceh roowm tepperoature over s poriod of & beurs,
snd fhecliy plecce iu o refvigerstor ovoruights The wizture wao extrscted
with cthes, Lho athor evaporated, the tarry wmeturinl tsken up i chloruefonn,
ond pleced on eocdd woeshed nluwminas  wioviuvn elth 10y chlercfores in potroleotie-
abbior {bepo &0~100°) gove sivst & ged tor which wus bob Turthor luvestigoted.
the broad orengs bend following this wes elubod wiih chloreforme  ivaporstion
of the eluate,nnd erystolidsntivn of Lhe welid residue from eunlerafora-
petraloum other {(Depe &ﬁ«xao”; Lve deep red rectnagoliar plates (0236 e}

e fle 16u~168%,  This substunce was Lhought to baﬁa.ﬁ'ndimethnxycurbonyl-ﬁi,
Gegimgnompropyled=hydrosyesvbenzene {see later experisental vorkje  GLwuwesrnl
crystellfzotions of this woterisl frowm the seoe solvent systew gove briilisat
orsnge rectangulor plotes mepo 166e0=10Te06%s  Gelos For Caa“ﬁe”aﬁa $
Co GGeBL; Hy GolBre toumd ¢ CyGGedB5 UybaT8 jeo

{fii) Usybonote-Bicorbonnte Buffer oo »olvent

A obirred solution of the aniline {(1.00U ge; in concentrotod
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Rl T

uycroct:ioric acid (1ol wlej ovnd crushed ico {10 et ese troeted dropuvioe ot
Thd vith e solation of sodiaw 0ibeite (C.bu Ge) in wotor (21U mleje LbErRing
wos continued fur 16 winnves, he dinzowdva aslt soluvicn fiitercd, and addad
dropeley to carbusate=bicarbosute bufifer scluticu (LU0 ol pﬂ&} at 0%,

vhon addition sey cowplotod, the solublion wes fmedictely reagjuctog to PHB
vith sudiug corbonste solutfon (0.8 M}, sbirriag ves euntinuved at 0° fop

i bhoury the resotion mizture then allorsd to reach room temperature over o
period wi 1y bLours, snd Lhe oruuge n@lia removed by Liltzabion and dried
(UeB6O goje Chromatograply of this matericl oa cold weshoe alumin: HevE ©
doep red vil on elution with £0% ctloerofosm in petroloun othor {bep. 50-80603.
The infrvared apuetrun of this ofl shoved no U or it sbsorptions The Hesielie
spectiun i cerbon tobrnchioride wee not cousiotent with thet oxpectod Tor

the lndiezons or any other product shich svald he expetted from the dissentosm

seite This caborizl wue oot invostigated furthor,

\ivj iseomposition of 3~ggo~¥rapyl-émggtgagycgrhogxlbeuggaginzogig@
Eluoroborate with roteseivm $~iutuxide in E~lintencle

T "

Tio vbove diswvonium salt wnx propared us describod Iotar in L0Gke
sectich of the theosin,.

Tho dlezoniwa Fivoroborate (B850 ge) wan suspondod ia dry $~butunol
(28 wlejy ood the atirred misture, protacteod from mofstare vith o calofus
chlorlde drylag tuve, wes cooled to 20° in a coid wibor bathe The stirrod

susponelion wes then (rented dropvice vith o solution of potession t~-butoxide

in gyénznuol {progered from gotussive wetol (U.80 Ge} ang dry g-butaunel (75 wl,.))

was
sd 26-55".  bLlhion btio sddivion,complete the devp red sulutivn wes stirred ot

£8

s e R s e
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2o=16° tor 4 loury and thes poured dnbo ssturated sodiws ochlorlde soluticn. i
fols wistare wns extrectec with obthey, the other avagorntod sud tbe oil %
ciszuived ia GUp equosus otbaenel (26 wlej containivg pobussive bydroside
{3000 Leje thia wixture wes shekou ab roow temporsture overnjghb, thon

wFoporabed Lo & swell voluwe in Saouo, oud enidified vith concentrated iydrom

slilorie weide  Tho precipeted sulid (Ue3U g e po U&O) was resoved by

filtration ond dried. Hecrystalidsstion of this awolid from woter AT

colurlens needlons Gele 114°, wentuelly bis compound woee shoun 4o be

tdonticul in evary respect to d4-lpo-propylbenzoic acid {see Liseussion),

Hebhyledmiydroryetdmivomi ropy thoneonte end iy dreyyeite i50-
iPppylbeazoie ccld.

H

A soiutivo of getsopropyletesotboxyesrbonylesiiine (3.00 ge) in :

3
H
§

congenbrebod hydrochlovic acld (Be8 mle} vas covlad to 6? is en ico=snle buﬁhé
the stirsed solution was trested dropwise with & sclution of aodiws vitrite %

(leii go} in voter (00 mleje  niter the attdition wes complote, the sciution é

soe obirred ot 0° for Y boury alloped Lo worm Lo rovm tempersture, ond then |
beated %o 50° g usdnteined ot thet temporsture uotil nltroges evelution

ceandiae The wiature wos cooled, extrsoted with ether, the ctheroui suludion |

oxtraobed sith cold Op sodius Bydrunide and the alkaline solution faediotoly %
aoidificd vith cuncentratad bydroehloric aelde The ceidic nixture vea |
i

axtracted with ebhior, the etilesr evaporsted, snd the reslduo crystaliized from

%)e 4 ten colored zelid (2,00 ge) which was
potrolean ethoer (bepe SU~100

Cifticult te purify wos obtobveds Yhia subotuuce wus bect parified by ?




this acld fyom weter geve ovlovless neodles (Uel8) go) e jle taa“ identienlt

eepouiffcation of Lhe oster, thon esterification of the rosulting ecld with
diczometbane so deseribed helow.

The cbove cothyloster {(Ce£04 go) in 185 sodica bydroxide {8 ml.)
end othanol (2 mle) wus botled ender roflux oversight, ‘the solvent wes
evaporsied chd Lho Fosicue on ocldification with conceutrsted Lydrochlorie

acid gave a shite woldc shich wos Filtercd snd drieds. Urystellizetion of

io every rempect Lo the void propared as sentioned provivusly.

A solution of the ebave aoid {0.104 go) in obbor (380 mle) wos
tronted wieh o allgbt vncees of etherecl diozowothune und alicwed to wbuad
overudhte ivoporsbiou of She obher and erystellisetion of the residue
fram petroleus wthor (Depe 80~100%) gove fluffy whito avedlee (0.0DE go)

e e 73°%  several eryatatiisations fyos the vomo auivent guve whito accdies
wepe 4%  Celcs for Cyptlia¥s # O 68402 § By 7057 e ound 3 G467,76 3

by 7,738 e

Lgdusbion of uebt=Limethoxveurbonyleli? Selijeloo-yrooyled= ’
liysroxyspobonpend. 7

& molubtion of Lhe ebuove azo cuapound (0.0680 ge} in obhanol {50 mle)

cuntedning bydrazine hydrote (0.0 gey 1603 ) oud ¢ pinoh of Koney nickel wis
slowly Lucted to reflux bemparsture on & stoeam buth wnd wsainteined at thai
tonperatare For 1 soure The couled solution wae filtered, the othanol
gvapursbed, Luo Frosidue bolen op in cllier aud oxtracted vith dilute Lydrochloric
ackde  Tho ecid solution wso wade basie with sedius hydroxdde (l04+) aog
estrected with obhere Tho ether was cvoperated ant the residue pluced un

Mderol™ siumin. tluetion with 304 ehlorvfoiw tu potroleum cthor (Bepe uc~160°) j.




suvo siter concenbretion of Lhw elueto Z-jaspropyl-Omcatbonetiosy anliine

{Go180 go) idoutical {n every rosupoct with suthentic wmeterisl. Atbenpted
tooletion of the suppesed LZe-jroprojyl-teanine-B-~carbosothboxypbensl £ron Shy
alualine oxtract gave only un intractiblo block terry seterinle This substsnce

vas uab davoubtigatod fuvdhors

setbhylet-aitiobunsontee

A solutien uf cukaeroinl Jenitrobougoie weid (GUWU ge) in absolute
mebbenol Uy el eoateluing concesbreted nuifuric seid (10 wle) wus boiled
under reflux fur 4 touree  Covling gave beauviful pale yellow noccleas whioh
on filtration sbi drylog weiphed 088 go (UB.84) ond pornscused wape 17°.

Aeges and segur (158) report wepe 18% Tor this cumpeund,

d=dothoxyenrbooavisniling.
sethy d=d=nitrobenaoate {100 ge) fa abuolote othbunol (50 wle)

contebning platinde oxide (Ue& go) wos hydrogenated et reuwwm towserature snd

sy initinl procsure of 87 pesede for 1 boure Vhe renction mizture wan filtered,

the vthanek remuvee in woaoug, snd thy rosidusl ol éistiiled ot roduced
prossures 4 pilo yellow ol {M0¢U ~ Llel gep T9e6 ~ 87405 ) bape 208 - 106°%/
UGe&l wme wan ubtuinede Ungnade ond lieniek (13%) report bepe 104 = 153°/11 i

for this amines

sothyl-g=Hydroxybengonto.

A solution of tho above exilise {Oel ge) in concentrated sulfuric

veld (46 ule) andt wuler {30 ule) wos cooled to 0Y in an boewsalt buothe

%



G

The sthrred wixture waa then breeted drupwiue witi o soiutivn of codiua
cAUPite (ol o) du 1 wle of waters The sclution of thu dluzoniwm soké

was wsorued o rovw tomporsbure over ¢ hulf-bwur period snd Lhon hosted on

& steam 60ae b SU-00° nutil wityopen evolution hed eeussode The eosled
wixbure vus extPactod witd abbor, the other oveporalow, end vosiduo dissolved
in chloruiorm cnd plaeed un “derok" acidic uluvwine.zlutivn with 365 chlorefors
in potrolowm other (Wepe 86-100"} anc evonorablon of the elaste geve an oitl
shich papicly solidifiod at rosm temperaturcs Solution of this solig in

kot potruleus olhur (Bepe 60-1000) gunbaining o trace of ehlorofvrm gave afbor

coolimy, pole yellow secdles (D97 ge) 2epe 60® voported {(184) ciepe 0%,
3 §

Eelijtrobenszene=3,d-bigcorbonrliic solgde

o wlsture of icophbelic acid {2060 ge) snu fuanlay aitric acid
(180 mlay Qe le8) wann hioubed to boiling ond meintolncd ef thet temperoturo
for 4 houra. 2% thie end of U huﬁrs oil tho igoputiuiie acld had gone inte
solutione The wolublen wes concenbvetued to half £t origioal voluume by
dirtllletbion and diluted with eu ¢gual volowe of waters This wux covled in
& vefrigerotor ovornight, the procipitaeto filtered, vusbod with ico-euld
water aud driedse A pale yellov product mep. 240-258°% was obteined. Meyor

and wosehe {(135) report mepe wibe2as® for s ecide Yiold £1.9 Ge (83eb4)e

ﬁgggggz1-&~§igrohonaong:l,ﬁ-ugeﬁrbggxgggg.

A avivbion of b~nitrobunzoucl,d-dicntbosylic acid {218 go) o
abooluby wuthavel {JU0 nle) couleining concentruted aulfuric noid |5 mbe)
vas bolled ouncer rofiux For I2 bourse At ¢hin timo nuch of the product

hed alyoady crystuliized oul snd the recction wes stoppod,; cooled and filterad.
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Colorlens Fluffy nvodles (1yUel ey TULHD) epe 155° wore obteined.

uoyer ong sosche (185] roport mepe 123% for thie aoRpouniia

Spbebinothoyycusbonyinuiiinoe

Voo abuve witru estor {1ueC ge) iD aboolute ethonol (200 all)

contedning plovinic oxide LU0 oy mes Feduced ot room dempersture «aog an

Cdvitiel bydrogen jsossure 9k U0 penede for 1 Lioure Ihe vosultiny slurry

wits aveporatad to cryness cnd the solid disszelved lun bot wotbenol, f£iltercd,
npnd cooled. pole yellow uoedlos (18648 ges Del) Bepe 17:°  wore obtaineds

roported (150) mepe 176%

desivrobougene—ldeifenrboxyiic seide
To & solution of fumiag sitvyic seid (SB.U gej in fuwing :ulfuric

acdd {60 ¢ey LU} web cdded DOV ge of fincly ground terepltianlic acid all

et uUnCee 4 vigorous recetica occourred and the srscetion winture svon ronchod

refliux towperatere. The solution wes alloved Lo cool Lo room bomporsture
and the resulting slurey sss poured inte wates (00 slej and elloved to ¢oel
in o refrigerators The precipitate wesm flltesred st the puwpy, weshed vith
fee cold water sud Gricds o Croom cvlored s0iiQ (D47 gey 6BeEL) Mepe & ©

wos chtalneds Sodewusn ond dohoson (167) ropuft mepe 266 for this scid.

Seiftroterphtiiylehtoriige.

A whstore of the above neld (60U go)y thivayl chloride (1U al.)
st 1 drop of pyridine was beiled under roflux covoroijlite Thicyl ellorice
{oxcess} wun removes in yeguao and tde residue on distilintiva ot reduced
proasuro guve ¢ pole yellow odl {4el4 gey T8eiz) bepe 2&0*1&50/0.26 Gdly

nodorenn tte bhe (837 report bepe &?40/6 sse fop U=aftreteriithoaly lehlorido.

IO
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blaebhyin&-kibrohunsgao-l,ﬁ:ﬁ}earon;gagg.

+ solution 0f the obove di-seid ehlorice {(deud ge) in cry bensgene
(v mla) centeining choolube wetbenol (1415 g vos boiled uuder reflux
overnighte  Yhe 20lvent ves ovaporated oot the rosjcue taken uy in ot
petrolens ether {(bepe &Gwlﬁba) conbaining o swall wwovatl of cblorofori.
Cooling geve boaubiful transpuseut parollelograns (8eT06 goy 4Te0 3) mepe To=

76%  keuffuwen and welvsel (138) repert meps 76° for tbis compounds,

the abeve aitre estor {(19.0 go) in sbucluto ethanol (500 ©le)
contadaing plabtinic oxido (Ve ge) wor reducad ot Foom temperature ond an
initiel hydecgen proeseoure of 03 pesels for 1 bLoure The rusulting siursy
vos beated wntil aciution took ploce, £iltered, ond cocledese Yeliow nvedles
(A0eD oy V0D /) wope A3E® wore obteineds  iauffusn and veissel {1us)

repord sepe 150° for tsis auiknge

Yroparabiv _benzenodinzoni duoroborates.

Thowe dicsonimm selts were propurod socariing to tie sethod
oubitned bolov,.

ihe aniline (0ul molo) wne dlsmoived v o soluticn of water Li0 wle)
conteiving concentrabed hydrochloric scid {Ge0 wle} aned covoled with stirring
to o in an lco=anlt bathe iho resuitiug stirred aslursy wus trosted dropwise
vith o solution of euvdius nitrive (Veb oy Uell mole) in woter (2 wll.), the
solution temporeture uet being alivwed to oxgecd o’ shoen Gie addition van

cowplote atirving wor continwed for L0 miuuton. Thhs stirred sviuliun vas

tiien Lreatod dropwise witk o solubtbon of aodiuva berefluvride (Led ey Veld wmle)

3
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in soler 1& wle) ot ouoh o rate thst Lhe recetion beugesature did aob

excead &°, A aftor the wddition wvas soaplete, sbirring vun continged for

16 wigutos, tiuu selid £iitored ot bthe pumpy vosbed witi: o stmsll volume of
feomvotor, then with a larpe azount of other. This orboricl wny sucked as
Gry an poasible ond then dried in o corrout of aire The dlezcnium fivohoratoas
vore ael charnclorizeds Iislde of those salie ero giveo in tubular form

below,
Taid  RlL

Propsraiion of sceveral beunzousdinzonium £luoroboratos.

Lbtarting swterisl Yield ot dinzoniuw sale L)
Aaiilse 81
Smiothosyosrbonylenilice 8400
ded=Sinothonycarbony i-

anilineg &8
=1 99=rropy i=O=mothoxy -
earbonyioniline EU=JH
Spb-bimothuxyenrbonyl-
enilina. 14-786

Lroperctien of :-ubstituted &Qgﬂﬁﬂytggtﬂﬂﬁ fraw tbgkbplrauponﬁing
geaggngghaaaninq tluggoburgtes voge Furune.

In o thoroughly dricd throv-veckod £losk protectued from wolsture

with o coledow ghiloride drying tube, and equlpped with ¢ dropping funpol (aiso
protectod frow welsturej, was pluced the diegonium £luoreborate {Ue0D mnloj
cad dry furan (U0 gGop Gedl aclepe The stirred alurry wos coolod to £0° cnd

& wolutlen of potessiws -butoxide in Y~butosol (prepured frow %0 go of

s 8
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potosstun metel sid Luv . 0f 2oy L-buboned; wio adued Croprise over o

: efion Of L o~ leir WBUEB. parieg thie tlue the bath teuwpuereture vas Lot

3 3 -’Wb L4 s A : T . W ] ar

; ialioven Lo cvaceed SO ., et e sULitdon uneg eeugietd, sticilg wes

J contiubud ol LowslT fop 3 benre  The deep red solutive thus shisipooed woe
povras fotu o deige volase of satureloe eocioe ehleride scletion, nou eXtrocbed

BILh whlwTe abe elhul wos Puneveo by ¥Yacuo soi a8 resliung werieo up Dy vae

ol Lho Swo following wetlhodb.

“obitad A

It the procuut wes o liguld (epe S=phonyliuvrnn) it eocld by extrented
! . .. . , . RN
irow the abuve resiube elitn petwrolouvn etier {(bepe LU~ILD }. sveporsbton of

tials svivenl woe diatilloti o et roduewt greasury pave Sho liswic oroocte
L2 S S N

aethiod e

Lnen fhe produet wzs v seily, the vbove vesiuwe wes tulkeu wgy o
chlerolers snd pluced on a colunn ol "uaered” clucdbne oo cryetuliine
grocuct wos Lhaw olubou frew Lhe cobuwee with chloroiors o potrviovs cther
Lihepe au~iu0a}‘ seupersbica of the eluelce guve waterisl sudel ves thesn
crysvallizvod Trom Lue nppropriate sclide

Yielcay plyolssl vanntuntey wbeo o tig Gepheryliurans arw given

in Tobde 2112 Lolou.
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: fe Lrysbolileed from polrolens cbier {Lape HO=R0U  jo  UnlCe fop :
Ciqiﬁlai)a 3 Uy Ghdelsds By Gelle Foung s Uy UdeT83 H, 4eTlve ?
! H
Ce TRO Orotadty were soparaiec by frectlionsd oryoteblizetion from 5
. o ronY
petyotutm eblivy (beps dU~lU0 jo  analyticel sceplos of both
subzlucets weio preparon by yootyotailinetion from Lida sowy zolvent,
‘ tle Leics §ue Ll"x;';li:g';é P oLy U’i.@l; fig '3.‘):)}”; atend e C, 8‘5.:}"‘35 65, el ire ’
.i Qe Cules Yor clm“gﬁ“& 2 U, UdeBlGy  Hy BelGse counts Uy BTVl .y Lielilve |
E .
Smrheny iinsan,
§ For eosperiven purposes Jephenyliorss wes synthestrcd folluwiug
i
! Lhe wotbod uttlaed by Jdohoson {116}, 1
Soutlryed aviution of subiine {Ld.8ye) Lo Concuntratod Lydreclorie
1
i ; . A O ; :
sCld (b8 mle) wea valer (48 ale) vus cooled to G ta au igoesalt tintley wiidd :
i
trestec drupvice with u solutdon of soffum pitrite {1i.0 gel} 4D witler {30 wlaj |
i
. . Y N . i
st zueh b rate Lot the recction Sespureture cid ool oxceed 6. vhap the :
, . O . 3
sustion ees complote, abirriag was cuntliten ot U5 for 16 glouhou, Lhcoe !
1
WU wly of sro~envied furon san adieds S0 Lhin vigoreusly stirred wizture §
was cddec 100 wle of 84 sodduw hydroxice soiution et e rete such thot the ;

U
tunperciure did sul oxceed LU .

. ¢, .
LA s XLREO ¥az avirred vigereuely b O for & foukee ab Ll evd ol

Lat

Larly pestiuve aiatillec ot reduces proasurc.

I06/18 mme was coliecteds Jobmoon (110 popoita Bepe 10?~lube/la £xt3e

Umisouy 1furel pFepored fo this vay wvas lcestival t9 thok prepared frow

nenganotdlagveiun fluchorate wiv SuYoie

theu a3l the aqueswr alkalf a6 Leen added

tiwe the orgenic layoer waw doownten auu Coubived with o ethor extrect of
Liv 2reubd phoats The fofen anc ebior yaloe reaover in vacuo wrd thio Shich

The fraction {(Lel ge} Lepe lUU-

‘e

13 ¥

e
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Leprenedioeopiuu-oarbunylote

ihie compouny wes | Fepured actoralisy tu whe acbthod oetliined vy
denbuseh anu ioevidaun L35G

Aoetirsed soiution of cotiresiiieo vald (3Uelue) fu otlinnol
(GG o) BLd vuacactroted byuroohtorie nefd (U wle) wou cuoled Lo 0° dn
&6 hCe=ealt botin sae tPeoter dropelze sith dpoeopjlritrite (14,0 geje
When all Lk fuu-cwyliitrite had been odded o repld stresw of goseous aydarogen
cilorive vae bubhled thrcugh the wmixture for 0 winaton, e sizbure was
Lhen cilutes wiin on oguel volvme ol etoer, the white precipitate filtered,
cad dissclved in o apedl voluse of cuold water. ihe stivved svintion voe Luon
Lewuten ot U° witis Erechly prepsred silver oxlde vutdl o groy culor dncicoting
the presvude of gseess siiver ealde sae obrerveds ihis clorey wern flilerod,
Lhe welic washod with jee~coln waler, ot approsicetely SG wle of atiatnd
wak odved Lo bhe §ilirate. LbLer was bues added o ko guld stirrad seivtion
dubdd o oeelie pretigltotoed oute The sulfd ves Peweved by tiltradion end
sriody piving el ge of ¢ pede gk aoiide {ada vaterial, sten dov, was
vesily ceotonctod Ly robbing agetost o wetsl saprloce. 14 can bo wafely

sRored o ury tetrasydrefuta. in he coulda

» eddrved slurry of boszonediosoniummp~carbosyhetea (1440 ge)
in fures (86U wle) wae botdou usdey seilus Lor v4 houta, ihe cocled sisiture
ves Filtercds The Juren oVepnialed o the rod oll bnken uy in chlovelovw
st pleced vn "uSeren” elukine. Tie prodied (Ve Lep Uideds) wvay elulod Feowm

: : . . , ©
i coluwn vhih wD, oblorolura in puteolecs etheor (hepe du=1ul fo
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Urystellizoation of this avtatence frea petrulotm cibor (G.pe Gi=gl™ ;) guve
| L ;

pate yoiloee meloavrous noudlesy Capa U . Sbites cng mnibler {111} repurt

e el g .
wepe GU=LGL Fox tide cumpounds

Lonvereing iof Spli Fymi iy uro=tits g et b nabisony e nrbony § ohe Rt 7 jomtm
~duboryfures 1o e e Seb imobhasyensbionyipheoyl fsusane

Sry hyoropen enloride was bubbled thvough ©osoluti on of the
t-butoxydibycrofuren {Vedl gj in carboen teireohloride (OU wle} For 16 winutes
the avlution was 2hens voimed geontly for O wivutes, snu the catrbor tetroachloride
re.oved in vpeuge (09 solie residuc sse taien op i Lot pokrolesn viuer
idiwpie bﬁ«lﬂﬁ?a s on conling, pale yeilovw parallologrens {Ua8U 59 weire u&“,
identicnl du overy rospect Lo authentie Leilyb-dicurboustlboxypheny Pinren sere

obtuinade

dwl: @120y Leilml 2o pony debesiotaosygoybonylusiline,

sotution ul defsgepropy b-O=pathvaycarbonyloniline (10U go) a0
Gy beprene (Bd alep wmd UFY py¥idine (v alejy pFotecbed frem volotusy
with o csleiuam chlovive Lube, wes treoced dreprlen. with sbirrisg, with
Lancoy ichioride {Ueb ge) over o period of 10 zisuleoss The seaslilig selutive
wan boiied peuer reflus fop 3 bond ena then poored doto 00 wle OF vitore
ihe urgenic layer wos dounnted; one the sqbodus pbé@e vos exbracted witi
eLhube e orpondc layess vere eonbivody dricd over snbyorous megunoesive
pulfata, bhe aulvest pewoved in vacuu, sod bhe sifd rocvidue crystoldidsed

-

[*2 . \ PR ‘o .
irv potrolevs ethor (Depe Gilelu Jo At uoewGion (HGel ey VGe84) Gejle

laua yere obitsiacds

gybltroeu~m~nuuagyL—ﬁ~£¢u~rrupyi~b‘mctucxycmrbonyl&uilin&.

tnoe GOU mhe tivecsnothed Shoskh equipaed vith o gos inlet tube
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ric; » Celeiun shiorduv tubeyeas plectd o aixture ol bhe sbove beoameice
WAUelpe )y piacial acobic weid {Lwwle) ami steli¢ aituyurive (I0 wmleje The
nbiTEou wisbere wos safuce watil solution {ovu placo ond Lhen eculow Lo

0 . . Lo P g Sl knre tAmd — o

7 in &n dcu~batne SALrous poResy witleh sere 30t poasces LLEouph o

coloiven oulorine Lovey,y Sedd Lhen Dubbley LhLruuph he weli atdireey nlurdy
] {

Butbil Lhe bwuzosbde hod sil pone bech intle solubtiow (ury niirogen ees uzod

ue o Corvier ganje y thile btloey Whe aclution siicy wews originaliy culerless

but kBeGouwe Coap Eredi. Witvous gasss sero bthen Lebllod throvgh the deep
grecs wolution foxr an wdeltienzl bali-hours ihe rogetion misture was

pourad onto ice {about Z0U e}, the precipituted solld vemoved by {iitention,
vothod well vith lecewcale wutery and then plagod in a pro~cooled veoun
dasgicetur over swlfvrde acid, Ghe pric yellee nitroese cogpouny twns Keptd

in o euld roul under volwui oveTsliphle ihe ory yollow gosder whua sbtuiseo
Heui=litaigley aT-~ili) ecould by wupt atb 00 fur soverel deys sithoud sppreciable
dogumpoaiLion. Kerwmally, bowevery vhe nilroet Cumposiu was neet dhrectly

1o e oexb reacliuae

YedmiisokiyleGuicthosyeusiioiylindivaeic

& wizture of the abuve ait¥osc coupound (Fuebl ge), end benutunol
{150 wie)y protucted fr.w wuisbare with o cedeing ehloride drydn, Sube, wae
stivied u% Fove tomporsture antil solution was ceupluebu. ihe shove soiuntion
vas slbesed o sleud 4t roow toagereturs for L4 bours, the l-butenel yewoved
in vecuo, Ghe resfdue tolwee vy in chloroform, end jJlecen on o colugn of "udereh®
aluwidne. Vorfous dow Botling watesiols ond colorsd fwpuritiea were sluted
with Oy ehxtorufare 1n pubrodeour gther ihegpe &6~100”). ihe prodioct suu

K o ‘ o
rosevorn frew the eoluwy with Q60 chloroioru fu potkoletn etiwy (bepe SU=-1007 4o
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ibe clueete wan oveporatod ecy the vepiaao crystollized from petsolenm
ctiier {Beps OU=BU} piving sbout orangw rode (D00 ga, GTed) mape 108°,
~everal cryetallizabivas from Vho asue solvent {ohusrcosl) yuve cvloricsse

sbodt Fods, olejie =109, veloe for Ull“!~oaﬂg’ Uy Gne0%y  Liy DabUlive

-

Foutids Ly Bae%U3 iy Dol HGle Wley Ulle Unlee for Ulhﬁiiﬁﬁxps Llige

P

UeVu spuctrup (in chaolute ethanolji A wexe LiGy S0U{shl), OBU smee; by £
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4044, Ue T8y Zedle

Sed=timotliydindiscone=buios bosyiic oid,

e nbove wetbylestor 10006 nge b Oup aiueoun cbheusk (20 whe
cuntaduiig leb ge of v potensiwn bydrozide solutdcu was bolled uncer roflus
un o weler boath o U bours, ibe vovied avlubion sus coprebibinied Lo A
hydrochloric acid
ozmil voluwiae in vaeuo, the visicusnt fiuid coldificd with 105, the preeipitated
s wre ) . s . . Q
2odid premsver by filtration, ond grieu. Yielt, <4443 mfie (U0eks) mejre 1ub o
cuvesul srysteilizetions from wator-acetune (4:1)) gave colorless, stout,

Ty .1.0 - e ~ P . 3l g FERY . 4 134 . .
nowhleg mepe LUL=205 tul€e dar Cretpetle gt v Goeldy iy Sadlre Founds
Yo G

Uy BUe8up G3eG03 by HaTl, Galilixe

fhe weid nzide sud isocyancle wore propured Iycwm the whwwe celd
Folloving the genursl procedure reccutly publishod by ueinstochk {120 je
stirred solutluvi ¢f thw steve eofd (1.0u0ge; In acetene {10 ile}
g weledr {5 wie) wus cuoled to % in wn fce=s0lt bLathe iac a%irred solution
sinkatednoed ot OQ, was trecied dropufisg fhreld viih o selotlon ef Yriethylomine
{VeCd ge} in ceetunu (20 wle)y then viih o rolution of ebuylohilvroformate

i e . " . . N i [V} .
WeTl o) in scotone (O wlejs APeer stirpding Yor 3 bour ot U o eolution
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of sodiuw azide {047 ze) in walor (b wle) wun wddec droepwise, the towperatare
bedoyg aaintbelasye ot 0% ibe resction wisture was stirred ut G° for 1§ hourns,
ane bhon poared Iotv o levge velume of deo~woier. ihls aisture was extracted
wilh ok, the obher drivd over sabydrous msspecsive sulfale end Lhes reamaved
in vagus ab roms Loapelature nuving o sowi=-eolid rosidue. Thls coteriot

sae Labion w, 16 wiy sylese (U @lej wad heated on ¢ utesa-bath \culeius
chloride dryfug wube) until nivrogen ¢velubtios ceused {atout 15 houraj. lo
the chove sulution wae adued ceb ge of 800 wquonus polas:iuw bydroxide
solBtion, ard aeating {steow~babl) vus coentinned fofF wn sdotbtionsl o hourne

she conled adxture weo placcd in s ceperstory funuel, Lho cergaunic layer
re.ovet and conbhised witin su etier extract of the zlinline leyer. L@
Guibined orgesle leyers wore oatrseted nieh by hydroobloric aeid (8 x 50 wle),
tiae veid extreod mode besic with swdiuvg carbonate, uand oxhﬁusuivo&y axbractod
eith ethers avasoretion of the etter ond eryatalifzoeting of the suiid residue
Eraps petrolvun obbeyr {(baps mﬁ«lu&"} grve yehiov s0eGlos (VaGlU go) tiepe tae,
savaral crystallitesticns fvon the sewe solvent pave en analyticel scaple

weppe 132%  Luloe Pow Ll iy G 0Ta0d3  3ly Celbive  Founds Gy Gleubs

oy

iy Ho¥ive

grepsrabion w4 the iszonfus slaowshotate u{“g!g~bigu§§;}56~ﬂmggg~indi&mgng,

This diczoniun sult was properes frow Lho emine in & sionnor entirely
snnl_sgous Lo Lhat olrvady deseribod fur the preparative of vorious substitotod
bosaesediczoniun & lusborubes. droe Vel g 0f Lhe above auine wee vbtoined
V0L e (4980 Gi Lho correspending dluseaiua £luorborato. T4 salt wos

ot charatberized, bul used directly in the nest roecilon.
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abbuepbod Pvepnvaticn of Ugt=iduabbylindinzens,

bodng due deasioobion moethod outlined by dendrfelimon (121), the
ehove diszonluw fivoborate (UesS8L5 ge) bdus suspended in mobbaunol {34 mle)
sud cooled elth slirring to ¢% iho obirred suspension was thosted with
seall portions of sveduw burebycride (U005 gef 4t o Pate auch thot the
Fenotbicg tomperature wiv oot exeeed 8%, AL tae oind of this Liwe Loe resction
Ql:ﬁure vag poures fots leowsater, and extreacben with others  Yhe ethur wsae
evaporatod in yeeuw b roow tumpersiuve leavibg o viscous rod oil which
repldly decowpused gliving un bnsoluble bleck awlid. shis woterial was

siot dnveatigntod furtbore

Sitrpobiot vl Lumplide

Luizene (204 Ze) wos cceicé o 306 sid & solution of concentpeted
sltrie wcid (144 go} in cuncentrated sulfurle ccid (160 ge) was udded drojwise,
tie reaetion tawmgernture delag asialelnet ot Eu-%&o. then e sddition ves
complele the wiirsed nisture sow ozintuinod at W48 for on additioncl & hours.
The mixture thus obtaiuow wns poured indo 1 le of veter, tie ubgunic loyer
Fasved ond gombluned viti an oliws eabtruct ol the suteous phese, and Ghe
combineu orgoende phanos weshed firet sith seversl darge voinats of wnter,

Lo whth Z» sodiua dicurbenate wviutioo. PLg otﬁcreai Bulution wes
concentreted on ¢ flzeh evoporater and the recidunt obd wez dictibled si

roduced ureususds TLhure voen sbbainge sivet o Llov beiddar Iratbicn (4D fe)
Lape 2¥-00/k4 nawj which wen madily ocusene, thee o nizdure of g-oud p-nitrocumsbo,
Bepra llhul&?afle e lhe coubined yleodd of grend pealivocumene wos 130 g,
wilpje  The ebove wixtore wes Lhen tuvice frectivaalbly dictilled in veouo

nefung ¢ & fta Vigresy coluwn. Thore was thte obtodued (HeG ge ot falrly
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pure ge~uftyocomwens, bepe LLO=1i0/84 s, 7124
Lo D350  The widile fruction

1.0:67 ond 40 go of pure

LX)
prnitrooumency bepe 135~137°/1é e o 7z;ﬁ

which consiated ¢f o wmizture of the fsvmoric anitrocumeres wos uol refrvedione

. L 0€Y
atoude vrovn and Lonped {180} repowt bepe 1130/38 tine GLC 72;L 10846 for
S brocuweno, ant Dafe 3340113 e g 7z;b 16309 for penitrocumaanc.

fm Amibocumone.

& sointion of denitrocusmene (8.2 g} in ethonol (HU0 ale}
contaldning platinic ozide (Oeitige) sun fydrogonctud et rvom tempersture and
nh injtiel bLydrogun presecure of (9 pesed for 1 houre The wmixture vou
filterand, the otianoel wemsved Ap voeus, aod $he remidunl ofl dintilled ot
reduced proeesufos  Thoru wvan ohbulned 1le40ge (0Uee) of ¢ colorlesn oil,
bape ﬁ5~32°/3 se  The seetobe propured from thle smine possesed tejle 3%,
veliroun gte ale {191} rveport bepe 21@0/?38 na For Lessinocwsens asé 72° For

fte Nwncobuloe

bebongoy beled nowrpouy jonibinge

Tiads benzoalde vos propores i esoetly the scwe wenner cs ~bongoyl-

def sgeppopy leb-coarbosethoryanilines frun Liddb go of the aminocuaocne wus
obbained Lhel ge of bLhe puke ortio-izomers; fmepe £ﬁ4°, and el geo of & lov
weitday sodid jpresocably o sixture of isvceric becsowmiden), after froctivnsl
eryrtollization from potrolens wthcs Lbepe &U*!ODQ). severed oryotullizetions
of the beusamlde of f-rulnoouweue from the snmo solvent guve su waslytiend

puGploy Blejre 149° Crics dor € wlis  Cy8UelUs iy TelUpe Founds 72,803

potey
13’ 60&3(3-

Nl GPoBo—rmiiongoyieted yo=i-voryinnilioo.

Thie cuapetde wun properFed in 22y yield froem vhy wbove bongenide,
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o cownseer eabively snnlgows Lo WHLL Gses i proparcbion ui lendEroiue

Reebnnoy Lol n G =0,y bebecar b Lhosy nui Line

abbeanted irenugptivh of Sedwiimeibylintinzeno,

i shove niioss cotpuung {(Gedd e woi deCDmpoLer iu Lhe sswe
LOBDOT et GiTesd) Loes thed in e pregevabivg i Ugpdwainniiy beGeonrho--
withonrinulazong. Lwsporabion of the Yebutonel fn vaewe goeve o Blzei aolid
whicn wes dimselved In o miztusro of chlorefore ong potrsleun ether {bepe o=
2000}. ceoliay guve pole grey needies whlel weie rocoved by filtration,
cain ombslance (Lol fej wou sbovs bu Lo berzede celd by eompucloon with
aithonble uatorinl, the aobher Houors Urow tuce aneve ceryrbellizetion tore
cveporsled b ¥poug aud the clly kesbduo taken up in chiovsiors ohd placos
o Ve luke” peuliel alwninge Rdution with petrolougn obhey fue)e uﬂ—lUU”}
LoV i il {(UelU e} whono leieite sneelrul iudicete: Ghe pravence of ol bonet
Luo eunpeuntey bota ot sided seill conbodned au fse=propyl group. ihin
wnteriad wan aut charcetordzed fustihors o black tar wes eluted {row Lhe

. . R .
coluate ¥ilh i34 chlovoiore pelrolens cbing {(Depe GH=100" je ihis tur wis
i {ha

slre nol furdbher dnvostipalode
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Gribo alhkyl substituted nitvobenpevos oo Midbhiuwa alwmalpum bydride
Fesiuctioh give vise Lo atbslendinl cumcunier of he corvesponding
alline s well oa Lhe eapectod ngo devivatives Riwortin substiiuted
sitvoboeasenes on Hithivw slusdnue hydrice recoeticn yicld predowdiaeuly

or esclunively, Lo cobvesponding dleuplho substituteld ontiinos,.

Ly2ydyo=tebrabydropyrrolo [ﬁ,ﬁ,kﬁgsj indole van systhesisec in thiree
slopa frem §yd-disetbozycarbonylnetiyl~L-ni trotengens, ond soveral

of itv physicnl oud chosical voperifes sre deseribed. fwo ol
gerivativen i ihie rluy systes bove buen prepares by Win fn etlanolic
Gydroeblewriv weid veducticn ol (helr sorvosponding Spdedehydro derivoetives.
§,0ydgu=fatrenuthyipyrrele [3,&,1 ggj imiole wvsa propoeroed by cetslytice
cebiydrogountion of gla~l i=diliydera=lyiyd,d=tobtrameilyloyrrolo [h,ﬁ,lfﬁi]
indole, wnd severnl of Lbs puysicsl) and chtsdeel propurtivs are deneribed.
fow sboreovhwmdrisy of Who Lin dn ctucsolic Dyuwechloiic seid anu zinc
apng byurvchiordc acikd reducblon wi Syd-diwetiihylindole ves deterained,
o tho lodmer guse Gleiny gie vod Gdely Lrpng~ly,dediometihyliveclice ves
Forveedse. Gue dotior yerucbivn ylobaew 0607 gis aud LU0 LhaGs-byl-
Simothy liodoulino,.

fo gueguuetion with {4) the sterenisoueric gis end Lrans=dyd-dicethyl-
ingdeliues brve heoen invlily cheroetoepizods whe pelyphos dioric wedd

cebolysed equilibrublicn ot both of Lhese incolines vwon exomined sod bhe
equiiibrine componition oblained in this way ocvnsisted of approxivstely

T8 Lrrpe enc GG glneiyU=Gluothylindoling.
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Tue Hetieha specltye of o)l Lhe stervciasvmertc iutoraedintes Linedwiing
tie two Lndolinve wentioned dn (4) anc {(O) lesting bo 1giyigOmtotrim—
peboylpyrroelao ['a,s,lﬁgg] fudele vure aeszurede  Uokpling euuntanbs
Gid Cuuidounl sbbite Sor vael of bLhoss coaputnuz vere debersincds the

coupling senstents

LI A

}, . oo yap el WG, showes o pRe
Mg ua * Ype{ouget safeiy, we Fred
voriobivie tusonuoace oy bheo uﬁLhy§ group ut U, b i-benvoncsulfonyl-

Y
LrogyecgleClaeilylinceline wppusred ol wnoxpoctedly wivh fivle (0,00 Pelraisje
fue upblold safft of this ignel wes wscribod to the wagnetic anizodiopie
cfivet of Lue phesyl ring in the aslfonwadde residue ot Ul'
su encelient wathod of propurlng substiiuted depheny 1faruns uy

pobuewiug L=-iutodide votolysed duConpasidion oi en ap; ruprinte benseno-

dingoakue fluorcehorate in the presence eof furen wos toevolopod, ine !

prepavubio: of £{{0-tinothonyentboly lphenyl) furan in T4 yiedd %

illuntyates Lie ubility of this methods nhee Syo-tiuethosycarbonyle .

beazenesiozoning Lluorcborate war subjector Lo bthe deseribod recetion
conditinnny an ususual aide rosction resulting iu Lhe lotootien of gl
dluehhosycuvbonylphunylj=-8( 7 j=tebaboxy =i, 6{? J=diliyérofurcy occurreds

This smounted o blx of the wwbul product, the other product merdng Lho
enpoaclod subslitvtod Dwephenyliurens fhyeicel and chemical cvidonce for

“he sbructure of this dihydro furan i6 deseribods

& new bype ol execediagly stable hydsvpen~bonded diner forostion
Livelviag gesubetituted phennls is ueseribod, ~ubatentinl speotral

evicenco for Lhle dicer fovaatien i proscenteds

Sedmiduntliyl~t~uctioaycarbunyiindiasene won syntbeuised Lonp Nenftroso-
d=bienzoy beie] 805Tony bmbmus thoxgenrbonuy bund bine using the woditlod votcohean—
huber synthesise buwe properties of thic oud ton olhur G-subsbitabod
Spo~dinetlylindisnencs are describeds Copnversion of Sy letinotiy lelw
methuyyeasvonyiiudingene Lo Jyd=diwethylindiosone fufled, os ¢id on
Gbtenpled synthesis of thia letier cowpound from d=pibroso=tiebenzoy dwi-

fxearonylaniline,
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