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Because of the t eorettcal inter st i n e r ing syste 

consis t ing o.f twofuse fully unsaturated seven-mezubered rings 

( 'ilson Baker • Tilden lecture i·• 1945, 268), for _which t he 

tr ivi al name "hept alene' is su~ested, attempts h ve been made 

t o synt si e t his hydrocarbon to study its c ' emical and 

physical properties. 

he applica tion of t h.e Demj anov ring expansion reaction! 

to t he synthesis of seven-membered rin.£ systems h s been explored 

and it has been found t ha t 2 ... aminometbyl-1, 2 , 3 ,4-tetrahydro­

n ht halena under~oes the normal reaction with nitrous cid to 

yield deriv .tives of benz-cyclo-beptane. 1 ow·ever, further 

att empts to apply t hi s re action to t 1e synthesis ·of bicyclo­

[0.5. 5] -dodecane derivatives was abandoned because of the 

difficulty of preparing t he r equired amfne intermedi a tes. 

The use of an intramolecular Grign rd condensa tion 

for t e synthesis of alicyclic ring systems h s a lso been inves-

ti · ted . This approach was not followed up as difficulty was 

experienced i,n t he formation of t he aryl Grign rd. intermed1 tes. 

The Buc ner rin expansion of benzenoid rings to 

eriv tives of e_thyl cyclo-heptatriene carboxylate by means ot 

ethyl d i zoacetic e&ter has been found convenient for t he syn­

t hesis of partially uns turated [0.6.5] - bigyclo-dodecane deriv-

atives. Thus ethyl [o.5.5] -bicyclo-dodec triene carboxyla te 

has been pr epared by t he action of ethyl diazoacetic es er on 
/ 

t_ 

benz-cyclo-heptane. It has also been found possible to extend 

t is re .ction to the synt hesis o£ t he more unsa t ur ated [o. 5. 5] -

/ bi.cyclo •• -. 



' 

bicyclo-clodecatetraene carboxylic acid by treating 3-acetoxy­

l: 2-benz-gycl,o-hept_!ne with ethyl diazoacetic e·ster and hydro­

lysina and dehydratin£{ the hydroxy-acid so formed. 

Ho iever, attempts to dehydro£enate t hese (o. 5. 5] -

bicyclo-dodecane systems to heptelene derivatives could not be 

accomplished. Instead rearraniement products such as dimethyl 

napht halene and ethyl . azul.ene were produced , clearly i ndicating 

tha t t e heptalene structure cannot be produced with the same 

f acility as ezulenes. 

Attempts to reach the heptale e tructure by dibromin­

ation of ethyl [o.s.5J -'bi eyclo-dodecatetraene car boxylate 

and the mild debydrobromination with dietbyl aniline fa iled to 

yield t he requixed product , once again demonstrEa ting that the 

leptalene sys tem 1 as not. the s tability which is expected for a 

f · ly co ·u ated pl anar structure. 

I 



C Oi f 

.fw.. 
Introduction ••• · ................................... .-..... l 

ppro o .. a t.o t • yn.t.t1eaia of Cyclic Polyole.t i nea • .- •• 

:the . yntheaia and De. iy4ro .enat1on ot [0 . 6. 6] - :Bi cyelo­

do . ecane ·. eriv -tivea end el te Com ou.nda. 

( )· • he 'ttl(l,y ot t.he . :ianov . eoction f or t · • 

yntileaia ot [o. 5. S] • litexclt-docteeane 

~ in.e ··yateB18 .............................. •·.. sa 

(B) n• Att•mp\ed y:nthea1s of Rin.llt . yatems 

uai.ns an l ntramt>ltcul.ar Gri&nnrd e:aetion • • 39 

(C) The ynthea.1a and 

ptatrien.e llinJ'! . ,-ate.tna _prepar ed by t e 

pa~1on ot Be-nzeno1d Co / CtttDda with 

:t.ny1 .Dtuoaeetate. • • • • • • • • • • • • • • • • • • • • • • • • • 43 

bromitl•Uon. Reaet.i ona ••••••••••••••••••••••••••••••• E3 

Experimental • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • •.• 71 

A _pe .ix ( baer p\1on peet.ra Da\a) • • • • • • • • • • • •• •.• • • • • • 134 

:Ac:: o\flod "e.ll.anta •••••••••••••••••••••••••••••••••••••• l1S2 



-1-

:rhe preparation, 1a. recent 1••r• of aucii com · ODd• 

aa. cyclo•tu~tatAtraene (1) and .auaiacaaulene • (Ill) in aotticien\. 

uanti ty for .a. precue study of tiJ" c emeal •ll4 

0 
(I} CI ) {Ill) (IV) 

pl)l'a1cal 'pro_pert1ea.1 h&a t1mu~t.ed nnewed interest 1n th• 

etructttre and stability of unaa.t.urate4 cyclic hyo.roearbona, tor 

it 'lSa o.tfar•d r«ut opport.ur.U.ti.ea for t he quantitative tea~ina 

of ·t.be new co:ncepta ot molecul.at st.ructur.. 

The ·ork to be escrit;>at! in tb1s theaia sroae out of 
-

t.he n e4 tor t ' e knowled e of t,he s\ab1l1t.7 of many other 

1 ter &tin olyeM ri -g &3 s't.emB. · 

tore proceedina t,o a > re. detailed ceotmt of t.he 

ai ot t.£ • work, a brief cri t1cal survey or t he field ot con­

~UJl&ted cyclic olJtnea •1 be ot val.ue t.o set. 1t in ita · 

ru tur 1 perapactiwe. 

Of the aiznple m~:moeyclio ayat.eu, apart trom 

2/benzene •••• 
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ch hee been 

etudied. ayn e -is ot cxg~o-butad14lne (IV) • 

t e first t ;'ber ot thi seriee w a a\te ted by 1lla-t8t\er 

an aed 1 (h r. , l 1 B. 1 ) • Their tailare to p:re• 

pare 1 t u -in& relatively U reectf. on con t. one, aee • t o 

i ndicate t · t it t.hia f\Ydrocarbon Ia ce a le of ex1ateno•, it. 

ia 1 y unst ble. iDee aucn a ettructure re ui:r s t.be 

v: e cy ea ot t e earbon a.tcm to be cona1 er8bly dis-

torte fro t e value ot 125~ ~ ,; the angle bet een • double and 

a inele bond •bout a carbon ·atom, it ia not. unrea onable to 

·~ ct. t • molec .. le to be sub ct. to ao ·e co ai ereble 

aeometric str 1~. 

nd t an -les 

In t e hi . bl)r atabl.e benze e on t he other 

oach t i 14eal v lue . 

he ay:nt . ais nd prop rt.ies of cxslo.~octatet.'J"88 e .• 

t · next . ember of this series, 8s firat. d scribed y 

Wills t. " ·t.t er •• l u. ~. 342 • 9 , , l l" • L • ~1.7) • 

eve~, i n r ecent year.s 1 the eut ent1c1t.y of 1llatatter•e 

hy rocarbon bas been ohallea e · by •everal che iat.a ve 

drawn atte t on to larity :in proper t1ea of hi 

d at.:yreJW. cr inde n ent. eynt.bea a of c;xcj..~ 

oct at Ut port on cyclo-polyoletin , . I .o •• 
al · , rt · . 7 1 t • c;.; > e d C · 

~· ~· • l 7.• 6 , trl6 .} h ve on 

-erber er 

o r 
• 

.atr eture ot Ulatitter' a hy4roc rbon to be indeed cYS1o-

t. • 

octatetraene. It a a eo been · m - by p- • "t t 11 t 
' 

ouble bo a ot c:vsl9-oet.-atetraene ar• open to ·11 e 

3/re ct.1o ••• 
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l' actions of 

·dOe a not exhibi\ any ot ·f..be ' _roper'tiea peculiar to reeonatin.« 

aro · tic atuta. 

t ouan •·.rly ' ••ur ' em.a ot tJle naon nee en.ero 

ot ctc1o-oc\at..eu-aene (t.:t. . .ccoll, liiS.IKte 1 6, m, 695. ) 

• eet Yalue ot 2S .-. ... cela. per .a. 1. (e. t . 41 t • -

w1 t '1 at. le · t • ~tertia l. reaonatin.& etruoture, ore recent 

nta ot· tllt ata ot CO.IIlbu tio-n, ·o et.ion · Cl 

iao ri at ~n to at.yrene oa tni t.S. jlie, tL,. M!J:. 

l ·7, 

r .... zno.l. 

lea• tJum t · .t. of at.pene. hia lo . value tor· t. . reau • 

ener · c 1 1nd1cat.lve ot a purel.7 aliphatic atruct:ure, 

1 1n eloae:r •D'eem.ent 1Ul ·tJie ene leal evU.nce. 

· ·our avueturee can be poat.ul.ate tor t gxclst-­

oct.e trae-ne molteule, ••• tt . 1. 

fi • l. 

f orm .. all. cia, thtt 0 11' ff:tN - bll.t cia, h .J.r 

t.r-ana , d the "Pl.an•" f 'OI'Il. ot .. cont1aurat.1o • t.he 

pl.an•" orm i tbe .· o t unl1 •1¥• t or 1t. pre,a · a • hi 

4/reaonanee ••• 
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re-sonance antrD tor t e moleo· le, 1'hua enny ll:uc . Jox. 

•• l 1 lt§.1 223) a b land ~· ~· !llll• 1 l. ··6, 

L 23 ) w have etu 1 d ~he uantta _ e enic a of t, e pl na:r 

noDaetrained :ri . ot e1 . t - C - aroupa b valence bond 

me o4 w prea1e \e4 t.twt. eucb • JllOlecule wotlla have • 

'"eaotJ.ance -t'ler,iJ of , t le: at 48 ka. , - ·cala . ~r • mol. 

For cxclg-ocutetraene to have a J.an•r structure, 

t- valency . uet · \lilt the value of 135°1 hie b. ie 

conai erably reater than tbe normal. v lue ot 125°, anc1 1 t 1a 

oeai l t re:fore 1 tbat· the molecule 1• tore ad t.o aaa a 

· t.r inle a ult1 lanar conti Ill"· t.ion it , a .co ~ · ent limit.-

o~ t. re*U181l¢e be twee·n the two .k'ekule-lilte tructurea, 

• re · uct:ton i the v lue ot the reaonance ene.ray. 

ev rt l.e a it · ••• oubttul Ulat tbe lo at.ab111ty 

ot cycl.o-octate~raefl8 can be ex lamed. on oun ·a ot t.ra1n 

lone; bee . use e n ~ber of extraoJ'din.aJ- ly · table co , unas 

are k o be x ·c to b 'eon 1 r bly t ine-d, 

In i · •n,ylene (VU ) 1 . or e · t e bo a ttac 

b4nzenoi r1naa _... at.rained ~o · an a-n ·1e of • 

cena ) excl9- propene (l" ) . a.nov and 

· ar • ~· 1 l · • • 2200. and ~ at.ter ,t. ~. S:lltm• 

· • ·• l. 1 1 iii.. 1733·7) are ut. &r ex le • 

(VII) (VIll) ( ) 



Fro.rn a study ot t he l~n Speetrum of cl9la-

oct tetraene 1 LippiflitOOt..t and t.ord (tt. 811£• Cbut. ~. 1 l~ 

68 , ~968) bave co.rJClu~e<!. that. the aolecu.le oanr}ot have two 

d1 t ·e r er"t ••we tr"ical o:rms • anal.aaou.a to the ~tch81r" and 

"boet 91 apaoe ia011ers of cxgl.o•bettane, ana. that. the atr cture 

is more llk.e.l.y \o be tb.at of a puckered aiaht membered r i na 

with alt,.erna.t.e sin.tle aad tltn1'ble tonda, i.e. with t he. "crown" 

eont1~at on. This view is eu,. porte4 by Blasel 8lJd eo-

'workera Cla\U.J1h 1[14."7 1 160 1 128) who have m&Q an ele:etron 

dif tract.1on at.Wly of CY24a•oetat.etr•e:ne. 

!owever, more recent 8tudiea ot tJle ila,dutn pectra 

have le4 ~ho ·J•o.n tHe Kaufmann. J:~ankuoher and llark: , *'Yl1.• 
19481 1a, 166) to favour the "tu:b'-' fora, · ana t.hia view ia 

all e-~ort.ed. 'b7 Kautaa-u and co-worktra (laa. ,Ul.) wbo 'have 

a .ade a at.ooy ·ot tile x-Rq 41ttrect.1on of ceyat.elline c:rclo­

oe~tetraene (.meltina point - 7°CH. :I"h•.t .b.a• ahown that t he 
0 

lelqftha of tbe doable bonda •re 1.34 . • while t.boae o.t t he 
0 ' 

sin. le bOnds are l.lb4 .A and that. the cao-c bond arwle 1• 125°. 

These valuea, wh1ob. indieate lit.t.lA or 110 r•aonanee nera.v, 

are t ue ill aare••nt. w1 th the cnem1cal data. 

lt. 1a int.erea.t i na to t!o\e that tet.rapbenylene (11 2-, S , 
1,3 , 5,7, 

4 1 · ., ~ • 7 ,s-tet.rabenz• D. -gxe*-g•oc~t•t•raetle 1 V) pre-

pa"(t. by · apaon and Sbuttlewort.b afJd co-workers <.I,. lM , 

_ 326 J ,z.. 1944 1 71.) • baa been abown by !:arle and Brec kway 

Q.~ ~· sa... Spc. 1 19441 .i§.. l9'14)troa an electron 

dlffraet.ion exarn1Mtio,n1 to have e mUlt1pla118r at J"uetlln, t.be 

cent.r4l·e of t.he benaene ri~e l.y.:tJ:la e\ t.be comers ot & reaulsr 

f/tetrahe<!ron ••• 
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e 1iatr1ene ("' III ) reapeeUvely, .• t be ex,peot.e to ~ 

tauly •tabl•• owever, the reaonaDC• eneray o-f au.eh eOJAoo. 

potmaa ca .ot, be ex. ct.e to appJ"Oae b. t.b.a\ of are. t ic ayate-

beC· ua t ls t pa ot structure doea not. rm1t. a reaonance. 

between two tekule lndividuala. FW.nne 1e U. O'flly ember 

o-t 1a aeriea wb1c~ has bten pnpare4. AltboQJEh it la 

chetdclll.l)"_ reactive. it av 'be prepared bN fail"LY' aever• 

t"eact.1on condit-ions ar it oan. be c.onelu4ed therefore t.o 

posaeaa a.t le at s .mod rate reaon nee enera;y. Tbe next 

aetaber o hi a aert • · (XV) •· wh1e h would be ex : cte \o .na" 
l.eaa p ·o eU>io at.re1n t an f\llvt.M, h\ be 1 on t.llat account, 

r•t.ber more etable. 

In t e bioyelic aeries, .pert tr: aucb •truc~tlt'ea 

aa ban&fulvene, two type. ot combinati ou wl 1cb permit. com-

plet..e co aetion are poea1ble. be tirlt inelw:lea thoae 

ude up of two rin&•• both eentaitl1n.; even rr bera of carbon 

atoma 1 and tbl aecond, tnoae mede ap of two rtnea • both con­

ta1n1n.; oc14 flllllber• ot carbon at.oaa. 

· part from tha n1abl7 at.abl.e naphthalene, otblr 

atruct.ur-ea of tbe t.ira~ type, aueh ••· benz-s;xc~octetet.raene 1 

nave not aa yet been &7Uthea1M4 nd are not likely t.o ban • 

very hiah reeonance. ener.a· unl•a• tn. riJ;Uia are· ler eno~ 

to be Ole to. ••••• atra1nleaa planer Conti_ I# tiott. ln 

t.be second type on the. other a.M1 ·u.re re sewr l. ,ayate a 

which could be ex.pee\ed :to •• aromatic at.ablli • !he 

atmpleat is &1qxglp-oet..teti'HM ( VI) 1 for ·whic tM n • 

81 pe t.alene" •• 



nt 1 nett· •• bee · •uae·ate 1n · atter on ana c 11•a 

Tt1e i · · .Intl&x;" , (1940. pll 1. wever the, aur · ~ts1ns 

t Uure bt Bart-etit. am Lblstea4 Q. •• l.aa.e. 612.) to prepare· 

it by 4abydropn•~·ent ot the. eo·rrea oDJ iq {~h3s3) ... bi4B,\Q• 

oetoe, le · tn. ··· to conclude ~bat. Ptatalene does not poaaeea 

.(XVI) ··"' XI) ·c vz:ti> 
a:ro _ .tic stability. lt i a dit!':icult to au.p at A equate 

H SOtl ·or t .· • · n •. Baker {.t. 11. 5 1 258. ) .bas drawn . 

atte . Uoa t:o three 1:1 1t.J.nc :factor•. 

ira 17 • .in p nt.alene tner• . OtU.d be only tour f'fte 

e ectr&ns el rirt •s c.omparedl ·it . 1x i • beueno1d one. 

tJecu:mtny1 pen\alene ifl .at.r:tlatux"ellJ' a!milar to t"ul•n• which 

!s nther unstable. ' Mrdl.y• on \be· 'b.eai-a o'f t e c1a&a1cal 

strain t heory tn. Cal"bon ••·lenoy an;le• would have to aasw. 

• value of 1oa0. tJ1e lnt.enua-1 aqle ·ot • "aular pettt _ eo-n. 

o p.ar· d wit toM. · atlll"tll vala• ot ·1et;0. ibwev:er a po1a~4 

out by Baker, the pr;e,etae aur•ment of t.l'le eata of bydro-

aeaation ot t.be ·uuatura"C,ed 1'lve: iUld aix Mllbtnd ,.ins• bee 

thl"own aca: doubt. on tbc valtd:it.y -of t. .ia ai plt train. t •· eol-.f. 

'17 contra.at tbit awuctl.l:N o~ aeu.lene <XVII) • 

cont.a'ini n.e • tive • bert rina tued to a seven memlMnd l"~ 

haa aroNt.ic atebili tq. BakU' Qaa. I.U.•) ·\Ira a •ttent.tera to 

two pointe in tbia connection. "F1re\1 the • t:lll•ne · olecW.. 

m 7 be in part le '*' e·tra.J.nad than. that ot pent.a1aJl8 beoaaae 

& · • 



the internal an.sle• of • t'eaulv hept.•aon ue ·1 .6° trhlo.b 

-1• w.ry clot«· to 126°.. ·and aec-t)ndlf t bt ae~n e~re4 · ~"ina 
I 

containa tbfte patre of 4oubl7 t>oWld e.rbon e\0818 ai'J4,. theA-

tore. haa a1x •fhe" ll.ect.rona. It tolJ.owa t~t, 1t theN 

tn ~intfa ere val141 tbea t.be ey•tea cone.taUne of ttfo 

tu~d aewn-raember•4 rina·• contuli.niP& .a1x doilhl.l bonc!a (XVlll) 

abould ahow . J-o tlo st.ld.lity. but •• yet. coxnpoQD.da of · t . 1a 

type:. art unknown." Tbe etudy ef thie qatea o't t o ttl.MI 

Ieven me }))4re4 t"lG£&1 tor Wldcll the n81H "bfl.p\.al,•n•• 1a 

:I · seated, ie the · ton ot conaiderab1e ~t.oret.ical ib.\ereat1 

·to.r ktlowled,se ·of 1t·e. s~eb1:l-ity would Wow new 11 ht 011 

T:M •~tllene etracture 1• ae 7et uni Qe 'in b•1na 

• c:omplet.el¥ ~t btut~enoid> bJ"droearlaOn w·ith • aona1der•blt 

re.aor•ance ener,17 en4 aJ-Om t.-io c.harac't41rist.ice. .e:vertbalesa 

the ez · lene atl'\lc.r\tu"e 1s · le•• •t•bl• t han tbe iao ric 

naphtl l•ne· . · · WI &aaiec.-a~W..ee (llt) !uta· been. shown by 

erro tte t 1 Teub 1 · tmd Br inel'> (ffel.y. Cg,·m-.. · At.ta• 1940 • alt 12 -} 

to ha.v.e . · ·~ of combuet!.on of 29. 5 ka.• e J.a. pel" a. - mol. 

h1 · r .. · e t.bat. of the it~om•ric catlaleJle (XIX) · nd t,he 

rtaonence ua•ray ,ot •zule:ne 

(XX) (. I) 

10/hea \ben •••• 



hila t.nen been cale ett .. 46 ta.-oal.a. per a.-aol ••• 

co .parett w1t 76 k&.-cal•· per a.--mol t or aaph\halenti. 

·. be at . le unaubat.1 \ .ate · azuJAn. 1a ra\h•r 

less st.able t an ita alk1late~ .bomol&wre auc:ll •• &oatac-

P lene &~ • it u d.! · t"tcul.t to otte.ro a • u•w explli'NI\:i.oaa 

for thla. ver ' 1t ta pos•lble ~bat. \118· "aout~ee wll1u 

reaul.ta from the D.YMrconjua•t~on ot ay two· or mo.re aetbJ'l. 

~ro~pa wit. \he az a.lenrt nucleu aay M aaft1c1er;.\ t.o 

$ · bil1zt e mol.ee e •• · wbole 1 N&let t heat- ot 
nV't:1'P-l:•.o;· rRnat.i OD. to a a.1u.e mon cr~p.tibl · rlt.h ar1>Dl8t.ic 

c .r: cte iatticl, {c. t . , .. ··• :n · ar •nd . • L .• 

1~1). 

• "-•• ).942, 

, he .eut-:pri ei f ail..ure ot Cook1 : · Ginnia, abd 

; 1 t.c. . l.l. ·'-1.• 1 l 4 • a . ) \0: pnpare :a beu-aa.Ql.ene QCXI} 

by t.he nomal m t.. · · da of ._,4na•na\1oA of t . o~:apoad.i­

aa·t.llrlet.ed bem-azule:M a\t-uct.UH ( >. enewa aaain t.b.a\ t.he 

at bll1tr ot tha asulema ·eyat.ea .u very ••J~.~1\-1ve to -~l. 

etfttet• iat.r wse4 b)' aubat.it •wa,.t.a1 •*'· tbat. lt. 7 be 

· e kuaed bJ fna'io.n to a be~eno14 rtq. . It'! hi• i s aot -~s;. 

pected it t · e benzeno1 rine t.e~ to exla~ •• a .t n4ep4l-n\ 

naonatma ayat.em1 . o~ part.ial17 eot\1 aa•t•d w1 th t.bl raa\ 

ot ~ •• ulen. aolecal•, or" t.f t.he· fu.ed beseM r1~U~ latrJ»• 

&leea po t:.r.1cal. atr tna l nt.o t.he u ·1ene · atruc'\ure. The 

~nt eia aM at.udy ot ~he ~ tao . rlo bera-azQ1enea la 

U/tr u ••••• 
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ua ot a ·ec1al port.aJ!le• . 

<Jt er bieycl-ic &yate:ma auch aa bJex:e1o- ~.3.·7] ... 

dodecehex:ae· • ( · 1) ee po aible 1. but. more d1ft1cul t ot 

[)(] 

" l ) ( Ill) IV) 

&ynt es1e. he ap1ro•co _pound C: I V) is of interest l"llOUh 

the •'truct.ure oea not. permit full conjuaation. 

the e ·dro2en tion ot tne .•p.iro-&•...,DOnane tX'l III). (Zel11'laky 

ntl la;ina , (6?mpt( . J:!.d• .b,d. 8£.1• ;g. • i •-• 1 19161 §i1 2~) 

yJ.· lded o-e \h1'1 tolue.ne. 

<XXVI) 

tn. 1nterpo•1t1on of a aix-eembel"ed r ina. between 

t.he t1ve• and. the aeven-aabel"ed J~>in&a ~t the azul ene 

truct11re1 . a 1n {X V) and (XXVI) 1 1a of' lntereat1 tot' it. 

may ahow up t. extent t.o hich atrea ea and •trains are 

count,erblllance · 1n t.he •zulene at.Joucture. 
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e .·· ain obJect o£ the. work deacr1bed in thi:a 

tile•1• wa t.he synthea1a end at,uc!y of tJle at.ab1l1ty ot 

btp t .alene er1vat1vea, .the 't.heoretteal importanc ot wldcb 

bas lreaey been entcioned 1n the precedi aection. It 

••• ho ed at the • e time to open up aenera~ met . a tor tbe 

aynthesia o'L po·l.yene r1n,a ayet. •· 

· .ltADuah ben&eDOi com unda, azu~ene and sxclo­

oetatetraene bave all been ()bteined 41rect.l.7 by t.Jle, pol7-

mer.1eat on of' tllree or more molecule a ot acet.7liM 1 in 

aeneral, der1vat1vea ot t.aeae compoUJ'l4a can only be prepared 

by debydroaenat.ion ot t he re or lesa aat.urated riq 

akeletona built. ap by t•irly lona ateae •:vnt.neaea. The 

ayttt.bea.1a ot tbtae alicyclic syatema oes not aa • ruile 

present. any aeri~tJa di· !l'1eultiea1 but tbe final r - oval. at 

l"oeen, because ot tbe C!raatic reaction condit.iena involved, 

h8 of ten prov d the att.a'blin,a bloclc:. 1n the ayntheei· of 

eyel1c j)Olyene. 

Tbue 1 t 1a nece ·ary 1 wbere the required eye lie 

olefine ia likely t.o nave • low r e.aolUince eneray 1 t& choose 

t • t.hod ot ayathesia which lead t.o Telativeq unaa\u­

ret. ri ayste a nd hich tba"fore ne•a but 11 ttle 

debydro enation. to yia~d the required flllly co uaated. 

atructure. Jwre t..he requir~d product J\8 eJtomatle •~ b1lity 

t.hi.a ia lesa Sm90rt.ant1 becauae the <Jabydroaenat.ioll ot tM 

14/fally ••• 



tully ••~ate •·t.r ' 0 urea ean 1nvar1 bl be ceo pliabed 

it, . ut 41tficul.ty. 

Y4u·tnelaaa• t. aturate4 t;u structure, 

· 1tf1cult it. 1s t.o N ve the. '47 o and ~.he 

1 

aapbtbaleMa yiel<! naphtJlal.eM onl;y on beina hea-te wii.h 

palladiua e ~oal c. . -J.yat in • . ur pbaae at 5000 

(Linate nd co-wol"kera. ., 1. 71 1146) • w le tetralin. 

7iel a naplltJial.ene eaall-7 in the liqut · phase . a rule 

baa l .o been tol.m4 to .-14 in the atul.eM "rlee. Tbua 

{o.3.5]-~-sys1p•decanol ( · IV) ;vielde azUlene onl.)t on 

Oll 

' lV) 

Cll 

d:5~ 
/ 

c 
(XXV) (XXVl) 

eontinuoua de . ro · e11ation for 16 boUI" in the vapour ph •• 

over a palla 1 e larC:Oal c:uat.al.J'•t · lett •r t. .au, 

Belt• · · • M£1, ltn7 • · , 824) , wnereaa tbe .acid ( .v) 

ield·a l14-41m•t-ql azuleDe XVI) .on rapid 4utillat1o~ 

tro • palla. 1ua c a:tcoal catal7a\ (, l.at. trier and 7• • lJtlst. 

Ch11• Mll,, 1 0 1 iL Q) . 

ben the· n quired c7ollc pol-7•• doe·• no\ poue u 

an tic t•b1l1ty, the JlOraal Mt-bo La ot ehydroaen t1on 

o.nnot. bt used, becaute· \hef eit er brin,a bout rea!T'•n · ­

nt.a or co letA decom.poa1t1on of th• alioyel:ie .te:r1•l• 

llfi/").tn.a 



l'nua tU. catal:y~ic 4eb;ydroaenat1on o GDlo-oet.•ne 9ver 

cbromit.JB oxide eat.alyat. at. 4~0c ,bJ' Goldwa r . d ~lor 

le 

• . reae t,io, o~ a:r:w-oot.ane · .ua1ck an tdel1 l!lk· 
,.... •• tfst.l 1 1006• J.kt 491) 7:iel4e4 Ql•ne at. 440°C. wevtr, 

tne deb7droaerua·t.if>tJ ef t,nea rather \Ulat.able aya.-te·. • &:~· 

·~ eccompliah · d c elide ·117 tl'"otA e ttOrt a t.urated forms , 

elt. _ r by the a4d1 ~ion of bro 1r.te t.o t pc--t1 U7 unaat.u­

r•t.ed r1na aya·t.em• and J>e oval of t. eldlenta o~ ·hydX'o.aen 

bro 1 • • or b zoe c .ment of a 

• t . ·1ene aroup a(\1 aoent. t . · ouble bolkl1 wi tb • · bro 1ne 

at.om.. by treatiq t.he cycl,1e olet.isle wit 

-ot t.h al. .. nta ot bldro n l:roaide. ~ flaae. Prt>e• see ar• 

re ate until. t11e tully unaatas-ated ayat.e .a reached . 

The toriDer. at.hod baa be•n uaed · ith :~UCo• ·•• by 

Ulat.it.ter alld co-' oriters in \he •yn e ia of c;rclo-

ootat.ets"a lW . 1llati t.er antt aaer-, Ill'.• • 1 11., itt 3423 ; 

11 etatter an · .1Clelb•raer1 III.E; •• 1 13, ~ .517) and 

cX!l.O•hep t.rie,_ \. ila\8t.t.ert Aim•, l. l.., w_, 307) • 

.. 

0 : 0-: 
t d, . h1cb. . ke:a uae .of _ tro o-

be·e develo d b .. ie le~ nd co- or ra 

16/ ••• 
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CA!m· • 1942, ~ SO.llS). It haa alre found numerous 

applications end has been -applied with. success to tbe 
. . 

synthesis of SOO:l.Q•octatetraene by Cope and OVerberaer 

( rivate communicati on) aa tolltlwaa-

0 B-Bromo-
-----~ 
Suec 1niatide -~o 
.ev . r this s .l .e .met o ay not prove to be 

ot e · ral applicati o , b c use it h been f otm by Zie£ler 

~. £11&.} tbat only mono-olefin~• or uncoDJ~eted di .oletinea 

are ueca stully brominat.ed. lt nevertbeless offers an 

e sy r'Oute to the simple .more un table cyclic polyenea,, and 

1 t . y be pos ible to u e 1 t. 1n the synthe.sis of aue n com. 

pound pent lene 1 here other meU .. ods ot dehydro,aenat1on 

have pr .ove unsuoce sstul. 

The met ods 'Used for th~ synthea1s of alicyclic 

interme i t s fall into two t ypes. ~)ioae 4epencJent. u bn rina 

c osure of o n c ilai n compounda 1 an tho .:>e which m ke use ot 
t . 

rin£ expansions en contr ctiona. .he tirat et.hod 1 which 

c n employ lmost awry type of re ct1on involvi.rla tt48 

fo~mation of the c rbon-carbon bon<J1 has 'been use witb 

con 1 erable uecess in the synthe•is of r in&s c nt. inina up 

to si · carbon tome, ~ ever1 for he ·yntbe sis of rtnea 

cont inina ore t han six atoms .only a tew of these reacti ons 

17/are .••••• 



are auit l#lt, and very tew Siive iOOd y1el~• of compout.ld.a wi\h 

vin.:• cona1at1DJt ot 7 to 12 carbon toms 1 lt.hou.&ll l.ePaer 

·ritl&e are eaa1ly Pf'odueed ( · · ealer .nd • ·r, ADtl•• 1934. 

W.. · 164; Musiclta an oo•workera1 litlx• W,m. Aqfi1 1 1 26.a 

.11 49 · ) • Por ·t.Jw a:ynta.aia of riqa i nt.erudiet. in 1 • 

between ttw aix•m• bered r 1n,r& Dd \ .be ••ry lar&e ones, U. 

aeo nd met.hod employ1n& r1q expaaa.iona 1a the JJlON a&tia-

t ct ory • not ol'll.y bee au ,• t-he yields are bet, tar, but. also 

bee a ae t • atart1n,a m teri ale are a:etle~ally 110re eaa117 

pr•pared than the atrai .ht cbain collpo.\IJic:ta re u1.red t ·or r1q 

closure reaetioaa. 

T!lua in the synt.hee1a of azulene 1at.ermed1atee1 

r iBa clos.w-e reactions neve been uee4 :pr1nc1.Pa.l ly in. 

'bui l -• na ~- ttbe t .:l.ve-mernbere4 ring in tnt s aya-tem. la 

a-n•ral. a lo.a.4]-JatsD1P-DOn8DI la t1rat 8)'1ltbea1aed 1 and 

t bct required (9.3~6)-biqxslo-tSecane &Jatea reached, by · 

expansion of the: eis- mernbere·d r·ina. 

T!MM et.ho of r1na exp.naton ar• ot· pert,i.cntlar 

inter' at 1 as they otter th.e suo t ,-e. 41· route t.o bept.alena 

4er1vat.1vea a w1 1 · eretore be oouidere.d 1n -orr. 4e.t.a11 • 

. reaction wMc u. been particularly .• uc.ceeatul 

in. u.. preparation of seven-rne~.red rin& •yst.eme, 1• t.he 

ril~ .. id .clihJl re~ction f i r •t· observed by · mj anov and 

s.,uaehnikow, -~ uyaa. raxa. ~. .&aQ.. • 1.903 • IJ., 001 6,. • 

1.003 1 H, (1) 403) . The reaction 1a brott bt. _bout. by t he 

• AI UU 
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- act1oll of nltrou eci on • ;u;a.o-alql-aethylaeine in w loll 

JUIJ"atJ.on ot ring-boutld valencies tben take a ,place, eo tbllt. 

be•1 •• tne expect.ed rl.aary aleobel1 D) • the· next 

1M! r o the @YAAt-PQ111l•t~lene bomOloiOaa M~1ea (Ull) 

i a also .Pro · uce41 t.oa•t.beJ" 1th. auller quant.1.t.1ea ot tba 

oo:rJOeapo ina olet1nea (X _ ) ltld (XXX11) 1 aa a.llown below. 
{ 

~ ------.. T I 

(C · ) C C - ll 
~ 11. 

.,.----~ (CR. ) Ca-C"-•S:W OK 
~-a ' 

~ Ali) 

~ cc ) es-c .. 
~ - 2 

) ·-~ XX) 

~CK 

(Cif ) " 2 n ~ 
'-----CB 

( ·_ ·ll) 

'The expane-1oll ot eyclit O.ql. ..... \1171 _1:Jlaa \'o _..ftn-

~lwre4 OJClic e poun4a w • tue~ ezplon4 b7 anov ~(l. 

JIUI• Pat•• CM&• Jla~ 1 lsO.ia U, lM:J A, • 1904, -. (i) 410) 

aftd later thorou. Al)' 1nveati ated by · uic-.a n4 ua•r• 

<lilt· CW.· Ash· 1 as, a .• 399)_. o foUDd ·t.ut t~W ~ in 

l.e/pro . ·ac t•• • • 



produet· tn · t • re -.ot.i on o i.~el9-heql•tnet11yl.am1:me wue 

C:[C.l.Jl-1 eptan.ol atid W(Cl!- h• . ne. 

expa11s1on ot l..l.3•t.rimcthyl-gJclo-.be~l-S..e\hyla , ne iu 

t.he eynt ea1 of sevel'l.-tn• bere.d eyeUc fllco.bolJJ and k.et.one• 
-

by - :tbier <Kely. ~· Alta. l e-4 ·, a, 61 ) . In We · 

1natenee, hDwrtver, ell t . e tlleo.re".lcally pos aible pro<!ucta 

were obtained and c l&r&ctarized. The ~-e actiol'l baa also been 

eilipl.oye.d la the sya.tuets ot· methyl. aauleJ'lea by Arnol4 <IIJ:•,. 
1943, Zil· m-as) •• fo~lowat.-

(()- C 2~ «=> OH a <XJ-oH 
(, ·· Ill) 

<:::CJB:J 
(XUV1Il) 

(()=o 
(lett VII ) 

~-:-CH 
~ -· 3 

t . · IX) 

The m in reacti on prodUCt. W8S a m.htUJ"e Of two aleo ola 

, IV) an4 . V) , ·h1ch were not. aparat.ed. ~bey were 

oxidized to t.he corres ina k t o.nee . . iC . ) ·XVII) 

and ·t ·e ·lrd.xture upa~at.e .. by fracti onal cryet•l11at~t.i·on 

The ketones were t:~c se-parately 

20/t.r·e ate d ••• 
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treated with methyl magnesium iodide and the alcohols pro­

duced dehydroMenated to t he two isomeric 'methyl azulenes 

( XVII I) and (XXXIX). 

s a method of synthesis, ' the rin,g expansion 

re acti on suffers from t wo disadvantaaes. Firstly the reaction 

pro uct is a mixture of at 'le est f our substances; two 

bydrocerblns, a primary and t e required secondary alcohol. 

~thou~h the hydrocarbon$ may be i solated from the higher 

boi lina alcohols by fractionat i on, the two hydrocarbons 

themselves, are not easily separated- The alcohol& on the 
r 

other hand are readi ly separated by takin£ advantage of t he 

f act t hat. only t he primary alcohol reacts with phthalic 

anhydride t o f orm a mono-ester. This can be removed from 

t e mixture by virtue. of its solubility in dUute alkali. 

Thus the pure material isolated from the crude reacti on 

product rarely exceeds 50% of t he mixture. tieco~dly 1 none 

of t he routes that have been investia ated have led to satis­

f ac t ory y ields of the required cyclic hexyl-metlzylamines• 

The f our mo s t i mportant met ods which ~ve been 

use d to synthesise these substances -are as foll ows:-

(a) The ethod of Dem.1anov (1004 , 1.2.£.• c i t.) 

CXcl -hexane•carboxylic acid (XL ) was converted 

to i te amide by way of tJle acid chloride and the amide 

dehydrated to t he nitrile, which was t hen reduced to the 

requi red cyclp- hexyl-methylamine \XLIII) with sodium and 

.211 alcohol ••• 



... 

al ... o ol • 

0 
2 

CB co 6 ----?> 6 ~ 0 ~ 
(XL) tiLl) (XLtl) (n..III) 

Cxclo- bex.anone (~<L V) w• treated · 1\J hy oaen 

cy•ni •• and thft ey~ . drin ttL~) eo to'r 1 

• e eorr.ea D4.i. gxglo•h•xenyl c . anic.e (XLVI) 

.. · at.ed to 

1e a 

\ llln reduce to tne req.· ·red cvcl:o• exyl-met,. ;yl ~· (XLVll) 

•• outJ.ine4 below·. 

{) I) Clf 

6 ~ 0 _, 6 ---7 

( • . IV) (XLV) (XLV'l.) {XL\111) 

~ ove~all yiel d in 

. 
ln · ta case U.e aubat.lt.at• Qxcl~haxanoM {tLVIli ) 

wa treat• wi , e )'l. . ono..chlor cet..:te •oo aodium i n 

2' elco ollc .•• • 



eleo· .. J..ic: $Olu~ion 

on "drolya1& a · diatillat1on deco~Dpo,se into t e &J:"G.l,a•· 

h xeny -•ltl hyde (L) . 'l.he alae.b.y • wea \ben c&nverted . 
t.o tt e o.xiwe CLI) • 1'h1a was de ydrated. t.o t . • n1 t.rile (L . ) 

bio. ss t i ti.al.l re aced 1.0 the requi red 111e {L ... · ). Jb 

,viii) 

(LIII) 

-(d) A!M} ey:.od of A£nol4. 

T ~hloromet.tl:j*l-eompourl1 (LV) waa t.reated wi~h 

potaa4Jitllll cyanide. to yiel.d ·. e nitr1l.e (LVI) hic.b: waa 

bydrolpaetl \0 t t:La correapondiq eteyl iaclanyl-acetat.e (LVII). 

Tbia waa 1\YdN&•nated t.o the hexatwdro.tonn (LVIII) an4 

convert• to t.he required a 1m ( · ) 'by moana ot .aodillll •aid• 

and aulp urle acid. The overall y1el4 is aot ai:nn. 

22/ {LIV) ••• 



- -
• \fer e a · · t.ion o uct.a to · 1 -. cy llc 

o l -f 11 · do not rea r • · hua cxc4ga- ex n• (fr. 

Brunner &. . a el. lflll• ~· Mr,. 1 2 • 12. 1 • ) alld 

cetphane (Buchne_. .& . eaatt4, k£.., 1 12 , ti. 76 ) reae~ 

'l'eadi.l;y en.ouah, bu are very at.a le and do not- und t--&o rina 

enl r e . nt . 

e . rob ble cot.U"ae of t.h. h ad 1t1on re ction ot 

41aao oe t1c eat.ar . t o ol•t1nea ia intUcated b • t ct \hilt 

't'.b.e c mbine ·1t.tl o(;d.unaaturita . earboltylic este~s ~o , t ora 

pyraaolint c•rboxyl1t ester • ~- ua et..byl 41aao-acetete - t. 

acrylic eater (LV · ) ( ucbfte.r 

2i4. ) react •• tollo I• 

co- rlle. • • • • l • m.. 

coo. t 

I \ 
cu

2 / c CH2-C~ c 
II " I , I 2'-..... c •t 
cr • ---=,. c -.- . ~ c / 
I \ I 
coo--mt CO() ft. COOE\. + 
(LV . ) (LVIll) (LlX) 

1'ht 'PF•zollne eate_r (LV:tll.) to:rww4 .in ,.bia n oti on el1a1:n t•• 
n1 troaen to. y1el.c1 pxc .. - propane <Ser1vat.1v• ·~U) (Buc.bner 

' 

lu.· A11· 22 ') . .The reeotion can be •tt.-ct.ed lfitbout isolation 

ttAr t.ne. co plet.ion ot ·'-he addi ·uon re.O 'ion • 

.ne. re ction wit · .·roma't.1e nuclei 1nv-e•U&a\ed · ain-

17 y Boo mer en co .... orkera, prob· bl7 tol~a the • c.o rae, 

•l1.bo. b tbe isol t ion ot a pyrasoliM intermediat.e. haa not 

be• n re rted. In .t. caae ot more h1 bly alkylete4 aro=et1o 

u.J " f -



... , ... ~ 

!Jllclei, t "• b1cy¢l1e l'lOJ!Caraclie.ne eyetct • .1t tornte4• 1a 

UnliJt blet 81\d bee id:eS t\er1V:e:t.t.•• Of 9Dif•l• ptatrienet 

phenyl ace\ lo ee14a and 2•p.be:Jl11Pl'O,Pio.nio acida u-e tonAeclJ 

the . letter reCT .. ae• ent t.akina l .ce ollly when ·tba inlt.1.a1 

· ro.atio byd~arbon co·ntalna OM o.r JDOre a.l.Jtyl : oupa. 

~x - ··· plea o~ t.nia ar-e emouat.ed 1a t.IM caeea ot p.qltuat 

(BCJCbMr tm4 · hulze, 4Jil• 1 m,. 25 . ) at'ld <tw:-eu. ( · " · t •tut 

I .ewney1 i.• £e!U.• mHI1• §a.. 1 l i341 5.. elG7) . 

ln all eaaea at, 1e4 b7 Jl\IC:bael"· d co- orkera 1 \Jaa 

addition proe .. 4e .· 1n such a way that a DOrearatieM con-

Wnina & qwaterMJ'7 ca~bon atom. s bOt. tonnea.. · . Mn me.e1\yleM 

·a uaea, a c••• in which a quteftlflq ·c•rbon at.o C!ould. aot 

b-e . fVO·itted in: the primary· 8Mit1,ron, no bic:ycllo syete coul.d 

be isolated (BuebM:r end b.ot~nhamlne.-, .I.a.• • l \1:: • aL 865). 

Ina tea . the pr-o4uct ooulat•d c efly tt ethyl th4.aG-.·w1Ja•tll¥1· 

&Dlf- eptetrlene aarbe.x,.late (LXII) to&e t#her witt tmalle.r 

quant1t,ie . of e Ulyl 3t6-a:imetny1 Jsv<.!ro-ctllt18lll,at.e (' lit) and 

e.t . 1 ••J.tyl acetate (LXIV). 

'rbe reatUnea ot the blcJcli:e ·ttondenaat en prof!ucta 

to un erao aa:rr Jl&4t. nt t.o a• pt.a\rieae der1v·at1vea o :t•~• a 

re•dy e . d to~J t1w a)'llt.hea.u of •ven-me be~~ ~ina •.v•t••• 
and t .ue the rea.e"io •• b ea. • tfe'etively ueed ~ nllllleroua 

o . r · in t.be $1f!'t,·. a1• ot azW.ene trll4 it.a 1-lOlnOlo.;uea •. 
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the· c~s).~hapt.atr1ene isomer (LXVII) by heat_. On hydrolyaia 

the correapondillsl aoid (LXVIII) waa obt ine4. t~• tUatill·ation 

ot Wa ec14 · t:rom a P•lldi.LD e·harco•l catalyat1 yielded 

la~4bnet~l azulene (LXIX) b7 a1rnulta eol18 4e~Vdroaen tion 

an decarbo2cylat.~on. natt.ner AM ' ma-r (}lely. §him. Ac;\1. 

1 2, B. 1077) have fotmd t,het it .ia poaaibl.e .• !lo ever, t.o 

preserve t.l\e carl»~ oap, by d•nyaroa•nat.1on ot the oo:rre• 

· s ondln& tater. 

·tto''l diazoaeet. 'tte a~ao condenata with napht.bel ne 

and phenent !rene to y1•ld et.eyl ~ftdOrearadiene earboxylate 

(l,;c(). (BuchMr ant! · dlger, II.£.• 1 19031 Ut 3 2) nd etbyl 

dibe -oorcara41ane CU""boxy1ate O.XXI) (01-eu a id. eeny, 

• 2£1• ~ 1 l9l6 • . II. 67) • reapectiwly. 

c t 

fi>wever, i · . botJl t wse 1nat nee a the J'in& .ays~e .,.. 

·ex~raordin ril-y atabJ.e on inca able ot rearr · aeunt. t.o 

t corrGa$"on .na culg. ta tatr •• a.P1vat.1vea. -cjmer 

hss su.geated that the atabUtty ot (L. :<) 18 Q>ace•bl• to 

t. pre.ee.noe of t- e 'benz•ne riq:,. 

In the c·o · eneat-io.n of a·i•soecet:lc eat.era wit.h. 

ero -_~ic riq 1 the et.by1 eat.er na• been to~ to 4ive 

hi hal" yiel.ds ot condene•t.ion produ.ot t.han ut.byl 

281 diazo•c•t.ete· •• 



d1ezoaoe u :t.e· (Dl"a:rer1 ana lhcl:mer 1 lll.£. 1 190,11 ai1 2). .Alao 

the reacti on proceeds orfll eaa ly :it.h aliylated aro tlc 

.11 uclei. The reaction mwst be carried out at. minimum 

\e .peratt~re o. l30°C. to:r below thia condensat ·on ·o . not. 

oceed. ·. ever, 1n some inatanc a the react o 

bro · t about at lower temperatures by \.he u.s. ot eo per 

wder aa a eatalyat (Rbel 1 Brunt er nd . r1Jiel1 ~~ .~ • 

.!&.!:&t 1 2 1 l&t ).: ) • 

In ord.er to obtain pod yielda ot condenaa\i on 

r o et it i es entlal to ad4. t.he etttyl dia&oacet t.e to 

a 1 r &e exceaa of the hydro-carbon .ao a tG .. avoi tbe 

before con en ati n i a e:rtected. This is a aeri oua die-

adv t 1 e ci l ly e only m relat.tveJ.7 81B8ll .. at1~7 

a t.o be recycled m-any t.im e 't.o aet reasonable e onve aion. 

'l'.be temperattit'e at hicn th reaet.ion 1a c rr1e4 

out, of en · ntlu nee a tbe nnture of t..n. condenaati. n prod.uot,. 

Tnoa enze~ :reacta witb diazoac tic eater •t 

130-135°C. t.o yield. m: inly et}Wl nor a r diene carboxy~ te. 

while above l3S°C~ t e yield. ot t.bia material 1a 1ncre sins~ 

amall wit. i nc:r alna temperature, tmd at 140°C• ethyl 

culsr-heputri na c.arboql,at.e is tile sole produet. ot the 

reaction. 
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.n · . .... 

· e t con .enaat. ·one lead to a .l!ltUpliei 7 ot 

r-o uct s. aei:nl7 i aDtHra and 4i •••·•Uo e1 ~e~ s 

( Papak7, k£.• • 1 l O• S,. 11211. Bu.cbller, iK- 1 l SSS, .ai, 345; 

lbe:r 1:1, J... • iL 17e) • am beoau-. t.Me rodue t.s a'l"'a in-

ver s1>17; oily lUbe ncea · ieh o not t or• oryat- · . · ine 

d•r1vat1vea 1 th t, - all ot elacidatiq the .tr ct.QM · t t blae 

. ·b s ill often 1 iclllt a · t;e(J1ou.. . uchtl,er foun4 

'that. 1n o · ••·• er3'•tall1M produat.a could onl7 be· obte1M4 

thrOUJlh \h& id••• 0 ten:: crr•t.el1ine CO potlnda 1. . hie.b N 

et b · t epared by co11t.:act w1\h aQ.diOllll • · nia· in se led 

t.Ubt or betw"n three aelta to. a1x :mo-nt.ha. · -he prepar.at.ion 

ot a 1 e ·vi• the ac 14 cblorlde 1 t.boa.&h i c-k r 1 inv r1&'bl7 

led \o o oily ~ ixtuN wbioll ooul aot.. :be <:ry t. lliaed .. 

Bec•ua• of thia (littte~lt;y. or iaQlat.ina pure pro-
~· - . 

dueta tr be con naa~iona ot 41aaoaee~1c eet. l* it~ hydro-

o r ·t» a, 1 t baa become co n pr II! t iee • i n of . 

azuJ.ema, t.o . noead wit.h t.ba qat..ba•i• ~lthout. l"'~oroua 

uriti4at ... on. ·he process of dell;yd)9opna,1on witt paUadiua 

c . arcoal e ·)¥at c • t:lOs t. ot \be ldt.ro en.ou impur-ities• 

. nd •• l enee t ne ·1ve• ar• reedi lJ .PUrifiec b.l t k.ina 

fK!vanl. . • o · t .. ~ aolub1li \7 1n 86 pJ¥.apbDr1c 14.. and 

t. 1r a ilit to 1'01'111 crr•••lline additiioJl FOduct.a th 
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picric ec1d1. vinitr-et•ns•n. and t.rtbitN·t.olU.•. 

f e di ~tdvantace of tn.a J-e;aetion is t.l\e low yiel<la 

obt.eine4J l $ ,in eome aznl6M ~"tJ:w••••· (Ar"Jtol.d, Ia£.. • lNat 

Z§L ·m>, aM t.M. l arae 11t111lber of J. f10ill8~a produce•• It. .h:aa 

howtrwr. t he as--eat aflvantea:e, raa mentioned pt"~Vi ualy. of 

yieldtna 8 proi QCt wldch ie relat.ivelJ unaat:'tlr'eted atld 

\baret.ore nee4a only mild 4el)74ro.-t.1on \o a1ve tM ~.-

. u.ll'e · tUU.y e:el\} Q.Uted •*ul.eM et;r'ue\we •· 

the rima .expana:ton ot ·c7cl.ic ut.oDee .u.n d.iazo­

aet.h&ne 18 a reaetio:n wllieb. o•n be o.ucs tor U. ·l"epar.at1on 

ot aeven•:metn.bered- ·ring ayat.e• aa tollowaa-

" I I I 

CH/ ~ I c~ I I 
i · (j&~ co -~~C~) I a: (Cr)l1 ~B..! 2"• l L .n co 

I 0 

Untort~m•t.•ly· t.he DOrmel cotu-e•· 'or ~ react.io:n is aiaturbet\ 

hen. tn. r ina 1& att.aehed t.o • · benaen•id n:ucleu. !.hwa 
'' 

~4\etralo..n. J!elda be•-sxsl.o-•otenoae (lJO{Il), . (! bompeon. 

st. &a• CM.; ~' • · ~ ·g.. . 166) • w.bil• ,B-te ~al:rn1e y1«tlde 

, the epo:qco~ ound (l.XXIll) (Jltoset.,i& AM Sur•l"• . ..t.,.· &Mr• £11m• 

.••• . 1 · l. &. 221it5.) 
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it .a t, ·ua,ht t.ba\ the beftaletJAi structur,e e,oul. , - reactbe4. 

by tt dtbFt!roat,ution ot ~.n.· con•• ofti!Ut& ••~e.wa ~tV4ro-· 

oerhon. waiq rae c. ct4a &Ud.lar to ~ •plo)'ad in the 

•Jil\rulaia ot· aaul.enea. 

It. ·••• alao oona1Cttred poa•tble ~ weld the 
., 

l•natJq pNJrea\una ot ~- " ·quiftd fD . ...,hAUtJ'l.._tbTL• 

am1ra• 41sc u•d :in tbe prece ·1 •ec\ion by tak1lljf edv..., 

\qe of the f'olltnt11l.fl. Mriee ot .reac\lonaa-

rtrst, \ lle .eu.lphoutioa of the benzen.o1.4 nu.cleue1 ·thea ttw 

a · at.1tllt.1on of a 'ft1tpil.e &rfuaptng f.or the· edl.pbord.c aci4 · 

roup by diatill Uo& 'Wit-h me1Ull:l1e cy-an1d•• llld 

1nell.y, tllA -1Qlu1~oua r .ea04\1on. of the benz•-t~• rlna .aJld 

tone oy·an14.t J'OUP \O t-he required oxcJa•he_ql•n\hyl.ar: . • · 

TM.s Hrtes ot rettotiena wae t1r.at: ·expl.o·rt wi t.h. 

2..-uphtM1ene sulphon1e .act4 aa t. ... stel"tiac .meteriel. TM 

conv. r>a on. of ·Uds aulphO ,.. 1nt.o · 2-tulPht.boni tlile wae 

......... ... ~ .... · • by t-he 1-$t11lat.:l&D of the potaaa.ium salt w·ltb 

po.ta·u.1 ferrJOOJ"&nide. · ltbowz t•11'ly eoo4 yi eld• 

( a-~) could be o.bt,aioelt wbett tJle. ftttetion •~• oatTie4 out 
. 

tn · all . uantlt.tea. the .riel. .,.. conatdeably .emell.er w,hea 

lt w.ta o•n!ed out on a ler .. r e•le• ~ina on. or two solea 

o.f oyeni. •· -

The r.equtr-.d 1,.2.,a • .-... ,ut.ra1Q"dro-2-n.pbt~l 

• · . lam.1ne was t.ben obtaiae4 by \he l"educt..1ofl at be. ·aryl 

84/nit.rUe •• 
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bo ~ l "' n r: :ran • • • &r ph. 1. The . · rodUG'ts~ w ich . ..-. 

·theoret/eall po s1 ,lt are aa anowt4 abo"· BotJl tbe ·re- .. 

arre .e t . !I oduct.e ot (L_ XVI ·) are po·ssible blR (LXXVI n ) 

1a more l ik.ely to be preaent t.l1 n (I;. I X) bee use ot the 

rea l.Dtaa wit w 1ch lr4-<U.l:J7~01'lap "'ulea.a 1aome:r1ae to 

tM laS.1aoaera (atrau aad 1A 1 1 11£. • 19131 M1 236). 

~be . reaction . ilctUH ••• rou.£hl7 divided into a 

low boi 1i olet1a tt-ac\ion .fD4 till hi her bo11ir.aa alcohol 

tractlotl. Tbe ol.etill traction ·w a o:d4hed _- ith _ lkaline 

pot•nium peraa.naanau. in order- to i aol.ate aoide w - ch would 

. ~ ve Q eltlfl \ t conet,it,ution of t h18 prodoet. nver, 

t · · o l:l ao18s tbat coul d be ·taolat.ad pore wN ph!Jlalte ac14 

antt. hoeopht. -~ l1o ac 14. 

. -he alcoh.Ol tr _ c\ion aa • a1ly ••·. arat.e into a 

1 _ ry a secondary a-lcohOl, in the. ratio ot '#· 1 by 

PIN" 1al eat.er1Lieat. o» 1\ , .P-h . ·lie ana.ydriat. he pbtnalyl. 

eat er of t. 

•lcohol b . p ., 162-4°C./1.&a.a. which ~oh ox14•t1oD w.ith ohromio 

oxide 1n acetic acid y1eld414 t ur main product-a. 

(i J a ve 

i c e 1.1 t b4t p:ro,perly cryet.al liaed b4tcauae of it . · h 

aolu 11.1 t y in aU .oreanic ao~ve "'•• It. 1 t~ ot1 . t o be 

11 21 3,4-~trah,y o-2•n•pht. toic ee i 4. hen t\ w ix•d w1t.b 

an aut. entlc a p:}. ot l.a.S14-te·t.rah7dJ"o•2i-napbt ic ac1.d 

a.p. .. oc. • pre·pared aecordin.& ·to t.btt inetruct1()n8 of 

36/heyer ••• 
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Baeyer (au.-. 1891• &a.. liB) tb.e IU:&tur-e ltect at ·. 9-Silaoc·~ 

(11) • all tr-ae\1on wbicn did not to ~ ·a »emi .. 

cuarbazone. &>ub\leaa ·tbe unchs e4 leohol. 

(11.1') • · compound hich torM4 v.ery inao · uble 

41-•ad.carh••ot.te a . p. 218-2200C. • tor b1c:h the tormw 

~ · ·11) is auueated ea the ••t 11ke1y. 

it is po ·aible that. &ueh a co~ · · coUl bt tor~~ d in t.ha 

parfi1al ox1datioa or (IJOCVIII,). 

Altbo ' 'h it wae not. oun4 poaaibl.e tli t;:be 

uant.:1 ty ot mate~1-al. vail.able to riaoroualy c~ cter·iee 

the oxidation ro . uct.a tu:re ••• a 11\tle doubt tn.t t.he 
- . h. . . 

, primary al.cobol ·bien forma t.be mono-pllt.aql e.ater 1• tha ,. 
l, 21. ,4-tetrab.,vdro·2-napntJ17l · carb·ino:L ~ · ) • 

alcoho ract1on lUcl\ fa11ed w form an eater· 

rit· p \ alie anhydr·.ide aa cnt1diae4 w1 t.h c br ic cuc:tde abd 

i el4ed an acid wM<:h Cloul4 ZJO\ be characterize , · :ad a .keto_ne 

m.p. 41-sOC. • (pJwsvlh)r.c:tr•zone l-2°c .• and Mllicarbazone 

lSS..8°C.). ftde keto.ne 1 ·. ootu$~dert to be 1.2-benz-svelp-

bepten-4-one (l.lOOUV) because the me:l~.taa po111t o 1·ta 

37/H i-••• 



' · e h ia iven b . 1 p illil , ntl "'unter (J.. 1 · ~ 1, U. 606) 

a 206-?oc. n4 , is epreeaed oD ad txture wit , an 

pee linen of 'the seli -e rb•;zone o t 112-b ·nz-cyclo-hs t n-3- one . 

Also t e pbenyl-.eydra:z;,ne . elt.s· hi. her t.haa that, o:t 1. a:!-benz­

gycl:g•hept.en-5-&ne , r11ve.n b .. utota .nd l'aemtlr (Bull. ~· 

,Zepan, 1 · l , L 103-6} s 85°C. 

Ketone ~be ··mtc•rb- ~1\yl• 11 
. -e De azone ~· &one 

- a -one 11 u1 ta~7°c - - Odourl .. as 

-4-olllt 4.1· 2°C 18$-SOC ll- 20C " 
•6-o.ne 41-~0 - ssoc pe p-pel'"·-

rnbrt. 

lt Uit toe malti.n& po.int. of tA . 4- end. 5- l somera are 'the 

sa ns 1 t.. e z , ket..one oe tm t. exhibit t.he etrona smell of · 

pe t. n bit ter al.m.ond a own by the 6-1aomer • 

. lt 1 eonol d from the 1nves\1· .et ona oatlined, 

that t ., o ct.s o · t e t.i n o 1.1 2, - 14-t.et.raby :ro-a-

nap hyl~methy'lamine with nit roua cid ore ma11lly i, a.3,4-

o- 2-napht 1-c arb1 ol (l..X;'X} and la2-bfrnz-ull&­

bepten-4-ol (LXXX ) in t.he r t1o ot f2.a, t.oBetber wit t.be 

corre s ondin oletines. 



(B) tbt Al,ttmt\•4 .Jynt,httl• ot _jUne Sxtt.M! Yttu •n 

lnt,rMQlftuJ.v GfiprsJ !ittcfrlgp. 

Anot e.r reaction which wea inveatiaat.ed wit .a 

vi.e t,o \ e aynt.heaia ot az&Uene and hept.alena analoauea, 

• & rian.erd rina cloaure reection uaed bf Zelina y nd 

Moser <11£. • 1 902 , 111 2684) for the ayntJleaia of 1- met.hyl 

cyglo·•pent.anol (L_ · ''VII) . It. depe·nda upon the f act th t 

certain neloQ'en compo·Uilda torJD Gripard reaaents w ich U!lder­

so 1nt.ramolecular conderuu1t,ione to £1.ve cyclic structt.tree. 

T ua 4•1o~o-a-but)'l me\~l lte·t.one (LX XV) reacts 1 th 

m&&nea1utn to tor; the i&nard 1nterme41at.e (lJ _ XVl) · tch 

e 
' co 

C!fta/ C. ~I \ - I -:> 

c~-- cn2 

(LXXXVI) 

" (L 

" c' / ........ 
e 2 c 2 

\ ' Clfa C 2 

(I; , VII) 

underaoea int.t'amlecular eoD4enaat.ion t.o y1el4 1-met ~~1 

IYC ~~-pent.anol (.L.XXXYll.) • 

l.t.boU&ll the yield ot eye lie alcohol 1n t. ia re­

. aetios ia not vel"y ;zood. it w.aa t lloua t poaaible to Ul}e 
.. 

ia rina clO'au.re reaction to advanteae in tb• aynt: 1ea.i& of 

fur; d 1~1.na sy·stema e110h • la2-bens-heptalene (LXX~ >C). 

40/ It •• ••· 
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k.et.o-' .. &114• 1'e1le4. Aa !t. aa c ·patt.ier•d thet t ia f ailure 

t.o reset. w1 th aneaiWI mi,a t be due to t.eric 11mrance 

an t tempt. ••a made ·to tqdro enat e eatelyt.ioally \ • doable 

bond a4J aceD.t. to t.b.e c&r bonyl · g o up in (XC). .wever • · 

reainoua · bo111- polyaer Wia& • onlT ·product torm.ed on 

hydro ena t .i on in t.n. preaence of Ad · 'a cat~.yat. he tol­

lowina r out.e t.o the benzyl-cyclic ket ones w a t h•reton 

explo~ed. 

(XCI ) CUI) 

(XC IV) 

~he · ot.aaaio-<!•riv t.ive of et,b)rl-cJ9lo-heunone•2.-c r~xylate 

(XCII) wes coftdcna~ wi t.n 2.-brotlO-~nsyl bromide (XCI) and t he 

e tb.}l l ,R.•brolllo-benzyl-cxg1p-hex_..2-olle-c.rbox,yla te CII l) 

t or 4 , eydrol~ae.d to • mi xt.ure ot tJle ro uired a-bromo•ben&yl­

gxqlrQ-h• x•n-2-one C ciV) and a.-bromo•benzyl-2•pimel!c acid <XCV). 

he l .st t er eo \?Otltl4 wee conver ted to (){C!V) by dry d.iaUUet.1on 

of 1t $ thor i um aalt. 

42/A·a •••• 



8 befo;-a all tt orta t pre rf!- t e a:l" i n>erd. 

c o· ~ ~>un · o i . er)l -lAlidtt ! a i l ed, ~1 ouan the pre. 

oauti on• ,.,.e . . b,y tli~man <it• iee£r mam,. ~ ·• l 231 

~ 9412) . •re ri idly followed.. n w~n J.-bt'o benzy'l .... 

s;YSl-R-au-.2-or..- (XCIV), (one aol e) • •• mixed wlt.h e·thyl. 

1o.SJ.4e (0 .6 mol es.) only the iodide Naote4 •1:t~ the · ·1111 ·•i•1 _ 

or· no bro ine w•• t ound 1n t.he aqaeo~t~ laJer afte-r deco• 

·oa1ttou o·f tlle Grlanar<! e:o~l•x aD4 t.he l>Ulk ot the ut.o- . 

~lide ••• ~•cov red taebanp4. 

· TD.e. ua• ot lit.hiua iD place of aitm'l• ·•ita waa tll>t. 

expl . r~d b c ause ot tbe lack of adequa'te ·atapplie' of t, ia 

•tal. 
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w~ 1c 1t a planll"!d to conve'l"t. 41rtctly in.to t .ept 1 • 

der1v•t1ve ( CVIIl) by &abJb i8'118tiou or t.o .blp~alu. 1\Mlt 

(C) by at t.tlt t oua aecarbo~lat.; on •Dd <te!qdro tnat.ion ot 

t-he cor-re a ft .· q ac itl ( 1(). 

lthou,ih tha be.-nzer1oi · J"'bla o·t b7dri:t\der. baa been 

1 a to un •,.ao e:q(\nai on in the Ml'Ulal way, it, ••• M\ known 

what ef eot Ute tuaio ot a b nsene ri t.o l.Ar r al1ptutt1c 

ri d have tt n the eour.ae ot tbe r•act-loa. l\ ha4 

bee s.bown by Bucbfter (aet pa _,~, ~ha\ •hen tbe ~nz•M ~1D& 

ta tu • d to· nother M:n&ene rlq •• 1l\ l'lapl'l\balene ~ 

· t ~e not take :placa 1 a\tq'l blu-noro .UoJJe 

carboqlat.e (L ~' ) 'b 1 t onl.¥ product ot the re et1on. 

lt · toH t a · t. l to ·· velo a me·- o - -of diff rem,.. 

tl u · ·• b tw•e:n \he gygla-baptet.Ptea an orcor c.Uen. r1D.C 

aya ems1 p · .r b)¥ .1 tJl ••ll uct.l\1e.a of ,attrial. tor 

.la2-b n&•Q¥fli-M •• la aot reaMlJ' · ft1labla. ben.a 'PH• 

· a.r~ -~nlJ' in ratb.er small ylel s by loq st .... yn\.bada 

(BoraAil and Roth. ~K:•• 1121, a. 174). 

It - a t.ilereto .. e .aeci · e-4 to · •rt · ke a atu4y of 

t.M r action of cUazo~•Uc· •ater wit.n t4t.troliJt, bleh ta 

l-e dil3 . vaU•bl• 1D quatlty, be tore Ulharkin oo ~­

•1Jl~heaie usinc 1a2-belu·OXQle.-•~··· 
Tetralln • ·a \natea ·wl~. et.~yl dtazoecet ~ at. 

1 ooc~t in t.ile aeliDIIr u:aed tn tth·- ezi.Sl.ena _,aU.•••• 'b8'\ ta, 

I 

to t'a or t.he cr ti.on of t.he hep $t:r1ene ;proct tlct, JXt 
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,-ielded ~a li.eA boll ~. a tra w ~.~ ·co ·ad not ·be trt.81A· d 

· Uff9; by tr•e·tJDa t .... ltj• bf!o·aU&~ u. n1 t.Po,eene~us 1~:purt t.u t 

lo~d t( t..b fl)lyme.:r-is tit~Jl ot ~- ot tllt 41uo•eette 

es.~.r . ave •· 4 .-m1lar bG lli ran~.. fi>:!l'tYt'r 1t w e t~ nd 

posaibl e · t .o b ... in • pure g o«t», .b ~~oly_ t · · ~: est•r· 

In ~hie ··•r moet ot t.ht i ~vu 1t1~e were l"itl . ... t<e i aol® le ia 

M l u ·.· ·• t~e u-a acid at\d t be r-elQ:m•4 aid c.ould be e~ot.•4 

o· t ~ 1'h et et-. 0r1 41stilla\1on tlle act.d c-. -owt- _a· $ 

p. ·le yellow res.!noua ubet .ue wbtch could hot. be or)'8Ul lu•4. 

fM t a ri\ out, a.oubt clue tto the 1&-rp nebel"' of 1aoJUra 

,r.t ·•at. 'fhua b~at.m.a the JlOJ"Otradieae syat•u (CI) an4 (CII) 

all4 tae ·t.wo l'lept.•~14t.l'l4t a-trlletur•• (Clll) •114 (Clf)' 'I 11-'-r· 

1l 

(CI) (Cil) 

(CUI) (ClV) 

-

o-t -baM aad _. .. -.tcel. 1aoaer• .,.. alto poeai rle. !'1l\J8. t.bl 

aubat~• w a zaot tJtpeew4 to· ·bl·. CJ7a\all:U•d ruMl¥. 
46/Aa. .... 
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s it was expect . ttJ &t. the ~rcat-adie~ stru.ctuna 

(CI) and (C l ) .m1 at hav .. ditte:re:nt. ul'U"a v ole\ abaorp. 

tioQ spect.ra tros the htpt.at.l"iene oua CCIII) al'J4 (CIV) 
1 

a 

at.1.1d7 ot the apecva ot eU,l norcara41enct (CV) •Dd ethyl 

(CVI) ••• ae~e .tor ttM as aundar4a. ! be 
·e · v lt ot tte s ~orpt.ion a .. eetra ot theee _,wo eaters were 

0-coa t 
(CV) (CVl) 

however very Gi milar• doubtleaa bec•u .. it. ia not. poa&ible to 

et the norcara41eM 1$01dr' pure, it be~ alwaya eontaai .. 

nate . itb etJlil cxc,},R:-'b.faptawieae o.arl»xyla~. fne latter 

eubsts noe orJ tb& otber .rutlld 1a eea1l7 obtained pQI'-e by 

r · n.~ · e m1xttire to 14 oc. Under U.ae cond1 ti.ou all tM 

norc ra4iena eateJ' ia rearranaed to the cxs,ja• epU,triane torm. 

~~t.bo~h it ••• no found po •1ble t.o develop a 

c le.er cu metbOcf ot difterent1at.J.nQ' b•t.ween the two atruc\urea 

u ina t .. 1a etilod• 1 t. waa t:)tm.· tbat. th.e abaoJ'{;)tion a w ctra 

ot et.ny·l cxqlt-beptat.nena c•rboxylate (C.Vl) 1 ad tJ a · :ro · uet. 

ob\ainetl trom tet.ralln (sea u• h ll) 1 •a-. very similar. 

T . \et.J'al in c·ondenaat.ion prodac\ <toe llOt _ive ~ht 

eo loured eompouniia with eoocenwated aulphur1c .c1 · ica are 

cl'J.e'r.at.erieUo &t moat. nol'CU'adiane eat.e:ra. HOwawr f.hia 

47/tailure.·. · 



... _.., .. 
fai lure to form ooloure · et\ OW'l"'s i& _no·t a c ne.lw.sive 

proot ·ot t A-e abs~e of wrcaradi ene eater--a becauae ethyl 

benz-norcarad~iene carboxylate (see page ~'i) la cin excep. 

t. ~ on to t lli . r ule and a1wa no eol·our d com lex with cor. 

c n rat.ed &ulp' uric sc1d. 

· .h n t e tetral1n condensat i on prod ·ct. was hy-dro­

&en t ed 1 t · • paUadiUI'! calciua carbonate cat lyst, hy4roaen, 

e ~.valent to Gn11 oae · t.Hlhle bond was aba-or 4. Thua 1\ 

· ould appear 1:.hst it tha p.r uet.. b&.a- norcarad1eM etrt1eture ._ 

e hydro ell&t.Gd ;.at.erie.l must eve one double boa i n a 

s r :ltllll7 pro teet~ poai t. i n. libis con 1 tion · ollld probabl,y 

b~ fulfill i f the mater·1 l rea ltiD . tr·om the hy4roaenet1on 

n.~• the r emeinin,e do.Uble boftd at. t · • elte ot tuaion of the two 

aix-auam.bered. "'inaa,· aa 111 (CVII) aad CCVIII ) 1 the latter 

isomer bei~ produce~ b7· t.ermin•l • ddit.ion or ·nydro n, ·to the 

butad1eM aye~em oontaiaed in tn.. parent Cliene (C.II) ~. On 

the ot.b r nand 1t the system has e cxc1t-bapt.eu-1e:oe at.ructure • 

the two remainia,; do ble boDda in tile· bydro,aen.t•d at.rial 

mue\ exiat. in _prot.ect.ed poaitiona. Hare aaain r 1a · oul.4 

~ poaaible if the b)'dropnate4 compcnmd 1a .n ~ttys·uneatu-

r ted ,eater aueh aa (CIX) • (C .. ) or (C.. . ) 1 with he aeoood 

double bond situated at t~e site ot fua1Gcn of the two rinaa, 

tor it. 1s known tbat. double bonda: adj .ac.ent. to e.arbolQ11 aro-upa 

:re mcn •e alo~ly reduced t.han iaolat;ed doubl• bond• (Farmer an4 

Galley, i:!l 1 933_1 687). Tb.1s 1a ia some measure au ~ort.ed . 

48/ 
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(CVII) 

(Ctt) COOllt . I . 

1COO£t 

!l 

(CVl l) 

(CXl) 

by the t .sct tJ\a>t. t.ha snla-.bapt.a r~ene ee1da i&ttl..a\ed by 

\lotmel" tn.d BraNn, (Ill£. • ~801 1 . ii,1 982.), fro• ~ eolldeua­

tion of beu•• with etlql diazoaeetate a ·r. •ll .. ~unte\u­

:r$ted ~1d .•• 
' ' ·. ~ ' ' 

T . · abeorpt1on a pee tta ot \he tv~.aenete4 \e tralin 
A .. 

eondtnsat..i on pr'Oduct ahowa • cont.inu.eua weak : bsorp\i on, ,Me 

ara. th· ·:IX. 'the weak absorption Qf tbie corapoutl!t t n tlw ne:.ar 
-
Ult..rl•violet r•a1,on at10ta\a \.taat tJlit rema1·nia& cht-o .~ophofta - -

i n tJJe JD.ol:ecul• are not.. cof\1 U&•Wd61 t hat. lth it.. is i"n tavout" 

of atl"UCt.ui'ea (CV1II),1 (CX) and (CXI). 

hell tne tetralln. coat\ 'Ua1P1~ut produc\ waa -~ 
' 

aena,t•d i.n \he p eaenee ot collol<~el platillt.a 1n aqueo.ua ace tic 

.ei d tolut.ion t.:bi'H molecul.ea ot l\7dro&eD. ••r. ebaorbe4, a fact. 

4.1/whicA •• 
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whio.n is JIIOre in favour o'f the eys;lo-: e·pt:st.r1ene str ef.tlre. 

weve~. t : e fir at two molee •J ot hyaroaen were Jlie 1y 

added, eee· 1 raph IV• but the third much morfl elowly. en lt 

• s 1-bbuen~ po•sible tawt the alowe_r addition itPlt corre•pon4 

to t ~ f 1aai on of t · .· propene rina -in ·• ~~Grear ·.ene aya tem, 

1:\.b \ hi dit1on of eyero{;!en. · :hue in aftlth r hy o enatioa 

the ra etton · s .topped when t.wc l oula$ ot , drogen '·34 

be , -ade '·• The acid pt>oduc:ed: w·.a touna to, add bron.dnt .r••ct-

ily a11d decolouriae dilute cid t»t•saiwn permm&all8te. 

e vs;lQ•PrG.PP& carboxylic ac14· rina eoollld be 

re•iatant t.o •uc.h raqenta (Buebne.r end Br·at-en. 1u,. u.t...). 
It wa concluded; floo.m these 1sweatiaationa. \ t a culg-

. hep\&t.riene atruo·wn 1e .ore likely tbaa. • DOrear•rl1ene one 

for tJlel reect.ion prod• e\ ot tetralin and ett47l tiaso.ceta.te • 

. an. att.e.mp\ ·••• -m e 'o '••parate end charactAri • 

1xtun o;t 1aorrte~ic aeida :trom t le· te t:rtiin eondenaa\1on 

by traction 1 cr.yatall1x.at.i.on ot their amide•. lt w a l'U)t 

found possible to do this by shsk,iq the eater w1 th. aQ.ueoua 

a tr.m nia 1 in t. . 11t nner d:eacribed by BUclmer1 _pro-b9bl7 becatl .. 

the eeter 1.a onl. aparinalJ aol bla fn · colieent.rat.e4 aqwtous 

• on1a. 

, .ne cor·res ondi ec1d wa·• tb8r•:tore conver te4 

to t. e .ide ~~ ay or the acid c~oJ"ide in tJw ususl ma:rmer, 

and y1el4ed s aemieryatalliM ••• from whic a very ••·ll 

~/quantity •• 
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at'ter . any receyet.alllzat ons1 

ia c ~ex t~~ixt.ure ot isomera. 

et udy or the catalytic deayt'lroaenation of [ 0.4.~ 

Wcslo -undecatr1ene-carboxy11e t~Cid. 1n t.ne lltlui : n ae 

waa ma e, and revealed tendency ot t.hia a·t _m \ rearr ·• 

to • [0.4.4] -bicyclls; .atractun durin · the ·. droae.natio • 

Thu.s t.he main debydro enat.ion pro oot, uaina a ,P&llad1UIIl 

charco l cat lyat (L1nate- 4 ead hom a, it• • lW • 11.21) in t.he 

11 uid phase , was a mixture ot 1- and 3-met:l:tyl na.phthalenea 

in t · e pprox1mate rat i o ot 2tl. T e eonat1ut1on w veri• 

f ie by an examin · tio.n of the ltraviolet a c t rwu, aee Ba b 

v. t the spectr of he mixture close l3 

rese ~blea t. t ot 1-meteyl na bt alene eecurately e ured 
by Laszlo "-• pr!!ftlc• ~· • 1 2 • ~17•!3, . 4 01). !elides 

these naph'tl lenoa, nydroaeut.d na. th.alenes, · oubtle a . ro­

ueed by a process of dia,PNport.ion.ation were also 4 teoted. 

ince t. e a diti n co oun , o · et l d iazoaeet t.e 

wi tetrel - a un to erao t.he non. l rearr e ent. 

· ort.hw ile 

g:rcl2-hep t.ene 1n t he 

section. 

er out.lia et 

Tile ·~ t.neaia of la2-benz-cyslo-llep tene ·· as carried 

ou ln aood overall yiel d in seven at:egea in the tollo ,ina 

rna r;-

611 •• 



th-cs:c:s.cm 
! 

Ph-CFJI'C --CH:C (000 t-)
2 

J, 
Pa-C~2-C82·C.~-CH(000Et) 2 

{-
Ph-C~-c~ ..CH

2 
-CJi (COO H) 2 

+ 
Pn-C:~·Clla·C~ C~COOH 

-l-
1·h-C~-aa2 -ca2-c~COCI 

(CVII} 

. C~ (COO:Et) 
2 

(C.XII) 

(CXIIl) 

(CKlV) 

' ' . 

(CVI) 

co (CVII I) 

Diethyl c1rmamyl1dene alonate (C .I ) as pre ared in 60k 
- ' 

y1e.ld by condensina cinnaJD.elde.hyde itb. diet.h7l maJ.onate 1n 

t he presence of piperidine·. Thi a _ w a hydroAtenated 1n tbe 

presence of pa la · iwn calci carbon t.e cat.alyat to. ietnyl 

4- pnenyl-la.l-butane dicarboxylate (CXI!I) in SO y i eld. The 

ester was t..b.en. hydrolysed nd decarboxylst• t o ,aive 5-

pheJWlValeric acid (CXV) in th9 manne.r reeo . nd:ed ·by v. Braun 

en . Deut.ac h <lat.· ·, l • JA. 217 J in r1 yield. he. c1d wae 

cor. vert.ed to t e cid chl.ori<M (CVl ) 1n ~ .7.,._ yield 'by tre t.~ 

it in 'benzene with. pho.ap: orua pentacilloride . Tbe yield 

was much lower (vi~ . 60~) when the me~bod of K1ppina and 

UJiter Q:.. 1 lSOl1 Zi1 605) was uaed. 

The cyclic ketone 2a3-benz-c;xclo•.bepten-l-one (CVII) 

62/waa •• 
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we tor · in 8 yield ~.f an. 1-rr.prove. Friedel Cr•rt 

re.act1on. Fittally till 2a3-btnz-qxs;w-htp~e~l--o~ ••• 

r-educed by mtt -a of Cl . . en en•a rt.aotton 1n the manno.r 

nc nd d 'by Platble:r Ulel.J. ~ .l qt.ti 1944, JZ. 1} 

to la2·benz-cxclR· eptene <CVll i ) i n W?. yield.. T • ove~an 

y iel we · t ' .WJ p oxi tely l ? • ""• 

T tt ls2•betU•£Y!_}g:. ept.ene ·wa t r · ted i . ethyl 

di .zoaoet•tAt .1n \he ea way aa tetralin etld yi~lded a cob­

. z pro~ ct ie ad propert.1ea. ~.ry aim:ilaP to t.ha.t 

of et.· fl [0,4.6]-b!cxgl.o-UDietat.ri.ne carboXJlate. · The. 
/ · 

cur¥_$ of tne ul~•• violet abaorptlon a ctra refound to 

be almoat identical, ••• aph VI. T.be h .w acid abaorbe4. 

dro e • rl valent t.o one Clo hle bon4 in • presence o:t 

a pall. _41urn eal c.i um carbonate cataly ·t. but baorbed \ll.ree 

n trea.te w1Ul collo1 1 pl tinuaa 

c atalyst .in ~U.0\18 acet.ic acid, It did not £tve colout"ea 

com und with concent.r ·ted aulphtll"1C acid. · 'The aci waa 

t.here1ore c ncl.w!e4 t.o be • (o.s.~]-b1s;n•a-a.oaecetr1.ene 

<u•rboxyl1c eei.d aw::h •• tonu\ll,at.ed (C.I ) • 

co (Cl ) 

· .e t.u y of the de·h:ydrO&enetio :Ot ~h.1a acid 

the l i ui phnae u ~ a P•lladibm c ar,co~l catuyat. •• 

bef ore. revealed 11 t n ency of t.hie aubatanee · 'to rearrange 

t o a [0. 4.~ .-b1qxsl1s J-itaa ayatern under tn.e•e coad1tiou. 

63/ ·bua •••• 
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treoti on wllie or led a ottyatalline p1¢:rat.e m. p. 12l•l22•c. . . . 

and . bien 1• coJleludtd t-o be a mixtar. ot dU..t.b)tl•DaJ)htJlaleaes. 

Tnt n~p 1t telene •truc;ture wa-s defi nitely cotl£1~4 b;y a eo._ 

pa:riaon of ita ult-ra viola\ •bsor pt i on ape~trta curve wi t b 

~ha\ of 2 . ?·dime . ~1 neph\ · ~l:il)t. (Laat,lo, i,. praift. st!Qa. 1 

1926,. l l 7-8 , 401) • aee ~aph VII . 

Th1 • rea-rr~{rtent. to a na h\ halena tt.roct~e 
\ 

i ndieat..aa t. t.1at the hept.al~ae a - . cttll"e le not. a v.ry at-able 

one • end t hat. 1 t cannot -~ produc.ed by dehJ~oaen.at1on wit.a 

·tao sfftile facility A$ azulene. 

At t.empt.a t o prod~• a hept.al ene 4e .. ivetive u ina 

ot her eta ~ ar-d metbo a o£ dfllydroa-ena\1on wer e equally an­

aw:c:esatul. 'fhua .be products f'l'om the da.n,ctro&e.net.1on wi~A 

at.llphor anti w1t11 ohloranil ~ s howed abeorpt.ion o:f ultra 

vi~let li -h.t. -leaa t ban that O·f t he at.art in& ma:t .. er1a1. Pure 

aept,a~e.ne on t he other hand would be expected 1-o b&ve a very 

i n t.ense aba;orpt.i on •& leaat. equal, to t.h&t. of ezul.ene. 

·illce it- w s consi dered tllat. t.he lOft£ cont.ac-t, o.t the' 

mste:rt ·l wi t t.he catalyst 111 \he U qtrl.d phase debt&rO;ient.tion 

mi l~t be t be ,cause ot tlle reUTaniement •• attempts wer e made 

to d• twdro1Zttltate r aoi&.y t..be materiel 1n t be v•poUJ' pbaae. 

An p •1r t ua w s t herefore co,u t :rl.lcted \o ensure only a brief 

c.oat. ct ot t he v.epo.-rlae4 aa,tArial w1th tlw atroq lJ heated 

cat.e.lyst. Ulti rapic!, re oval and cooliq of the 481\,v<lro&ena\ion 

product• 1n or&ar t o avoid ~'e · rrallJ.teme.nt of t.he carbon 

akel•to , . 



/ 



Ohde.r t. tee conditions the prod.uct obt . · iae<J from 

et.btl ~ . s.s] -b&cs12•dottecatr1ene carboxylate wa• e deep bl• 

- oil, wlde.· wa ·· d1v1. .• by i UU tion at 16 . tn. preseure 

into t o . · in tr ctti :ns. f irat. w ·a de•;p blue hydrocarbon 

tr etion b. p. ll0.1 200C. end the . tcond • · deep blue-violet 

eat.er :traction b.p. l40.~'100C • 

. b. hYdrocarbQp _Q:act.ioQ waa d1eaolve4 in pet.rol. 

x~r ct.ed - it . ·S&J phoe,Phor1c acid. The azulene­

l ike ate riel w . . re ·enerated :troa t lie nt.ra"'t by 8 . . t tion 

o• col . water •• an intense ultr ... rina colour 4 oil. he 

curve ot ·tJJe vieible abaorpt1otl ·~ctr. o.f this :material .which 

w a me. ure· w1 tl'l a cklaann -..peo.\rophotoaeter i a a OWI'l 1n 

· apb Vlll and. 1 eeen to be veey e1m1lar to tbat. ot 2--et.. · 1 

••ulen~ ( · a,pe.-...Jnrta, 11· 11- • IK•· 1941, 7,i1 16' )wbl:ch 

abOu et.ro . ·· abaorp,tion madata at. 686.6 623• ~7 .& 670 •. 1 

a u. • end weak x1aul a • 66 .• 645.6, 634, 1, 58 .. s and 

686 mu. The nydrocarbona . ch dJ"e not. olubl.e 1n 85 

ie aci · are mixe picric · c1 · · a : · a ver ~ aaall . 

ant,i\y ot a ic~a.te 1aolat.ed... be absorp\:tO;n apectru. ot 

the re&ene a ted . droC.x'bon abo • 1 t t.o be ve~y • · 1lar t.o 

t. dimet.llyl :napht.h.alene minur. iaolatAd before· tro anot.lwzo 

va.: w- pba.. Cle l)'droaena~1on (o. t. ~ VI:t).. 

T: · ab orpt.ion apec\r\8 o.f u.a mate:r1a1 wh1cll. tailed 

t tom e piorat.e a a • uximta •t. 25& au. w _ ie h 11 a.t. a much 

low•x· wavel eA&th t an tbat. of tbe diMt.~l naphU.lene 

mix-;ure. w.b.ich aa alt at 880 am !a wry alailar to t hat ot 

l .a2-beu-mlQ-hept.ene which baa lllllU at 266 and 263. (ae.e 
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diazoacet.ate was Qarried ou · 1n t he noraal fltlMr and y ielded 

a deep blue product which obvio l y eont.aiaad aOM azulentt 

com un4a. lt wea not po siblt to iaolate the qxg+,. 

.:bept.at.rtene :lnt ru. · 1ate (CXXIX) or the· eorreapondin& alcohol 

(CX:ui) • beceuae of \he ee with which tllese compoUft· s 

eli inate hydro ~teQ to yield azuJ.ene 4erivat1vea. luls e t.Jql 

dul.ene carbex;vlate aa forM« b cU.at.illa.tion of the el"Ude 

aoe tate (C . ·XIX) from aod 1ta c arboute, the pt"odac t tora4 

'btt.in& probablJ a mixture of tbt 6- and 6-:l.aoaera (CXXXIII) 

ad (C . . IV) 1 ~apect:l.'\feq. 

COOEt 

CCXXXIII) (CXXXIV) 

A.eul.ene a pro.dueed by diat1llat1on of tbll acid mixture 

from i ta co per aalt. 

"'1Me t e cour .. ot t .hlae nact.iona elearl.J' 1ll41• 

cat.d \that cetates &\lOb aa (CXXX) uad.erp tJ1e nonaal. ~bMr 

r~uarrena• ent.. reaction 2a8 beu-qxsJ.a-btp\en-1•71 ecetete 

(OXXI) ••• pr4pared troa 2a3-beaa-cxcl.o-btptea-l-•• (C IX) 
. (0") 

by reduein,a 't to 2 a3-bena-sxs1o-hepW:ra-1-ol"'ln &OJ; · y ieltl 

with ooc!tta em. aleohol. TM 2&3-be~·hept.e~l-yl 

acetate (exxl) ··•• t.n.n prepU"ed in it 7leld by baat.iq it. . 

. itb aceU~ enhydr1dt. Th1a aoet.ate Vlea found to be much 

more at.abl .e· t.ban tJle eoneapolltU.na ~~iD4yl acetate • which 

•••111 el11111ns\ed aceUc ac14 to a ivt i.Mene on heat.ina. 



2t~Benz-c:ysJrt-llept.tn-l;.yl ace\ate s - en treated 

wit.h e thyl di.a&-O&Qetat.e in t.h• uaual way. and .· ielded a 

hian bQ1Uaa pr~duct wn.icn coald not. be obtained pure by 

traet1onat1on because · e ni troi:enoua i,mpuri U•• have a 

aimil&~ bo i lin range. nte product ot the reaction. ia pro-

. ably a mlxt.ure of t l e .- rae poaeible isomers ( V) • {CL~l) 

and (C ·_ XVII ), t.o et.her with bond al¥1 &tertoiaomera. 

t OA.c· 

eoo~t 
OOOSt 

(CXJW) (CJCWI} CCXXXVII) 

· -rolysis yielded t lle correapolldiq l)ldrosy ao1ds but aatia­

t _ e~ry na lytical ti_·•urea co ld not. be obtained, for the 

y roxy acid • 1xture probably co te1aa a l.itt.le of · · e cu>rTe•­

o .. . 1ng [0.5.5]•b1crq+o-dodecat.etraene ca~boxyli.e acids •ucll 

as {e"< CIII) • The acida were t~ ere.foPe dehydrated d . til pot.sa-

dro· en aulp.nat.e i n ol\1er to convert t he a11 to the 

col"'reapond"ns tetraene aeida. e reaction pro<tuct wa• then 

1V'1sible i nto two fractt.ona, & lowtr ~il1n bile nydz-ocarbon 

fraction. and · · hi e·r boi~:lnit v1acoua ae.1a traction. 

comparison ot t h• phyaioe-1. charaeterist.iea o.t 

t .ls 1 ro.:s roon tr&ct.Lon with thAt ot la a-bens-cxglo•llept.a-

1: -d1ene (C~ · · 'III) prepare4 by e y ation o~ . t 3-b4tnz-cvelo­

. e ten-~-o.l (CXX) .revaals a &tron& aiadlsl"ity. 

67/ 0 · •••• 
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1mprot.ectett positions. to y1el.d the same d1 ne eater as 

ethyl (o.s •. 5]-b1cYClo-do4ecat.r1ene c rboqlate. In pr ettee 

t e curve• of tbe absorpt on s ectra of (e! ") <ext ,} . 
. I 

e:re fotm.d t.o be wry a1tnllar, contirraina t.Ma. by ot.heaia 

(see as-a b .III) . It. waa \ retore co.ncl.uded tbat tJle new 

eater · a thtl (o. o.a]·b~qxelo-dodec•.t•trM• carboxYlate. 

:"ben this eat.el" w a treet.e4 .· i t t , bromo-·aucc:1n1m1de 

in the molar· J"atio ot 112·, bromine equ1:val.ent. to 1.8 ·tr01111De 

~ a b ·orbed, At.te pt.a to pUrify t dbl bromide !or 

euly ie, by di&Ullat.1Gn1 were UDIJ~t atul because t · e 

blo de is e sily deeompo ea. 

On t.re tment of t.~ brorn1~ w1t.ll alcobol1o a.Uver 

nitrate · et>lut.ion1. almo ·· f, ll the bftllline waa re ove froa 

t.he mol: .cule, indic t.lq \hat t.be lromine ie beld aa llyl~ 

lrord e, not a Vin.,yl-bro iCJ.e, 

'!be dehyd!"obromination ot tllia bromicla was cer ried 

out. er vary ina condJ.t.iona tri tb difte~ent. 4eny4robr'oa1nat1na 

• ent.s, but the pro uet al aya .bad an absorption ot ultra­

violet 11. · t. le.se tun tllat. ot· the a\art..Ua terial1 (CXLl) 

n\ t.o n ke:r abaorb1~ 

benaen.oid atrueturee d taken place. 

t.he tet-rae:ne ••t•r la .a very eta le eo , oW'l(l 

.hie ... may be 8't.e d to 250°C~ ri t.hout cha~. it mn t, be 

70/conclud .· ••• 



t \ t e intro uctio ot c.o ·more bo into the 

801eeul4 roduc:es aoaJe cina1dt~•'b1e •tr•1a Melt torce · it 

to undel"'.ao :re.rra ement to • ore, table at.ruc:tu.re. Alttaoqll 

it ·a not been found po sibl.e . t.o syntmat . he'ptal eriva-· 

Uvea, the wo:r.k deacribecl in this t s-ia . _ s allown c ncluaivt­

l¥ that bapWene · l"e not aa e aily pr ]> ~:1ft aJ< 1 nee, .. n4 
' 

tM t e . ·t en. atrueture is no·t 11k ly .. o .very at. ·ble 

one. 

t l conalderin . tht . stabi~ity ot the pt, l ne 

ayat.ut it i . ~ao eiax,-flcaM t.Mt .ute:rl 1 itn this atruc­

tut'e w a 110 t isol ted frOID t.ba pro4tJC t.a ot pol)IIIUir1aat..t~n ot 

acetylene •• wtre gxglo-oe.t.atet.raeM and azulene, a tee\ whlah 

ozace ·•ln contirlla t Q one1ws1oa tba\ tbia ayate• doe Mt 

oaaese t eroaat1c a\abUlty, predicted :tor it. on eore1i1-

cal oUDda, 
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Tbe mat ri l which 1d no,. condenee i n t ll 1 t.il.l i na f l sk 

s collect in t r i n. ot waab bottle con ini~ et rol 

et r (b. p. a:J- oc~ hen no m.or. n1tr1l.e distilled , tthe 

pet rol solut ion we r ed to t b o11d n1 t.rile in the d i s-

tUl · t.1 o t'l k1 t he rol ether e-va or ated ott, a t he 

ni t r · e · 1sti l l e · t a . apher1c pre sure 

u1d• b. p . 2 · 5-310°C. Jlic set to soli 

p le yello 

• • -on coal1~. 

On redietill t i on 1 t came over t. 304° C. 175S m. • 1 40 arams 

or 17. · ot tbe t beort t i cal. n _t be m1 ture of ulp on te 

• t er roc;yan1de w 8 dieti l l e . in a a l as·• d1 t._ill1 .. f l sk, 

1n 10 fll' l ot.a , tn yi 1 was uc~ her• vi a 46S. In 11 . . . 
8G arams of the ni t r i le a · t in two dis t i ll t :to • 

(c. t . B · ber er Bockma · • ~. • 1 7 • .al. 1711. ) 

To 2-nap,ht.beni~rile· (76 .• 5 &•I · 0 . 5 tao~) dissol ve i n 

ab lut e alcohol (000 c .c. ) !Ln a hu.nd bot tom n ak 0.. 5 litre 

oap city) fitted wi t h l ona ide bo e co .P r ref l ux condenser. 

a ·d e odiura (90a.) i n sm 11 pieces. ter the first 

vi ol nt. r e c t i on1 ·the .!Jcture wee he ate un r re t l until. 

ell tba sodi um · a consume 1 about two hours. be sol ution 

s then t o t er (600 e .• e . ) 1 al).d acidified · it.h coDCen-

~r ted ydrochl.or ic eid (460 c . e .). The 1xture at d1a-

tilled free ot alcohol an volati le impur i t i • ·• 

T Aqueoua reai ue was e alkaline w1 t,h e us tic 

aoda nd t e Uberat em1ne taken up 1n eu.r. The e t ereal 

73/ solution ••• 



solution atter ryi over calcium chloride 1 a distilled 

tree ot ether and the re 1 ue tr ctionated from ao :um at 

reduced pre sure . The tr cti n boili~. at 141oc./~l .m. 1 

38.4 u ms or 47$ of the theoretical was retained. 

and Bockmann (loc. cit.) re ort; • yield of 64%. 

a eraer 

To ~e freshly distilled 1ne (38.1 ~.) 1 alacial 

aeetic acid (14. 2 .g.) nd ater (150 e. c.), contained i .n a 

round botto tlaak (260 c.c. capacity) w a added a solution 

of sodium nitrite (16.5 a.) diaaolve in water (40 c.c.) 1 and 

the ixture ar ed on a ater bath for one hour. 

e ·precipitated oil was t aken up in ether nd 

after remov l of the ther • 16. 0 iU' a of oil rem ined. The 

aqueous oortion of the reaction mixture was ma e l kaline nd 

the liberated amine taken up in ether. ' moval of the et.her 

l eft 16.0 artm& ot recovered amine, which w s li&in treated 

wit nitreus acid to yield a further 10 .1 £r&mS of re ction 

pro .uct. 

1"he combined pro ucts of the reaction were traction-
-

ate.4 at. re uced prtaaure fro a claisen flask fitted wit a 

eh:>rt · t'raet1onat.1ng column of "Berl saddl.es" . I n · s 1t.e ot 

t 1·& it w s not fo n possible to obtain clear-eut tr ctiona 

(see uap.b. I) and as obv'iousl:y a mixture of several components. 

It w a oweve·r 1 d1 vide into two main fractions •-

lrract.ion ( 1) b. p . 1 120°C./13 ro. m. S . G. &1"81118 

(11) b.p. l.43•J.530C./l.3 m.m. 10 .0 uams 
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Fr et.1on (:l) contained the i o ric oletinsc which r Er uoed 

potassium permanaa~te illstant.aneoualy in the cold ,nd re d:Uy 

absorbed larae quaptitiea at bro.cJ ine. 

Fr ction (11) conta n d the is·omeric lcobols which ormed a 

se ieryet line uphthyluret ne • w ieh coW. . not be purified . 

Fotmd a, ao.a ;. a. s~? 
C u l1 14P required C, 81. 

Oxidatigp of l tr nction (1)-

c.f. (e) ox1 tion of 3a4 benz-;yplp•heptadiene 

~ipp.ina nd unter, J ,c1s . 19031 §£, 249. 

(b) oxidation of c;.:vs;;J.Q_- heptene 

R~ieka Brugger, J1tly. C im.Actp . 1 26, 

L 399, 

he ol tin fr; ct.ion (1) 5.6. e.) w a . i:x.e it · water 

(100 e, c.) in a t.bree neeked flask equi pped with very 

rapi .d stbrer and a droppi:q twmel. To tl:le vigorously atur·ed 

ixture w • . added potassillln permanaenate (12.3 a.). d issolved 

in lee ter (600 c,c.) 1 over a perio . ot one hour, · hen t.be 

ddit.ion was eomplete tb.e S"olut.io·n as filter . d trom ~he 

maneanese ~ioxide whic w w shed with bot water. Tbe combined 

fUtrate .a we r e aci:t.1ed and extrscte wit.b a smell q 1.1ant.1tr ot 

etne.r; ethereal extract .I, he aqueoua solution was then 

· atr · 1¥ ae1t'ied with Col'lCentr te · tAphut"ic cid nd then 

7JS/seve. · al ••• 



se-ver 1 t imes ext:r ct.ed · i t h ether. e ereel extr ct. 11. 

Ethereal axtrac t IX on ev por•t · on yieldl!d a 

cr y$ t.e. line soli . which wa ' easi ly recry _.tall.ized t .rom benzene . 

It. w s f -ound. to mel t at. a·bout. 183·°C~ wi\h e sublimate of lona 

needles m. p . 1.2 · soc. A lnixed m.p. wit.h par-e pb.thal1c 

anhydride shewed. no depression. 

The mother li uors from this cr:.ystsllizat.ion were 

.a de . to t he ethereal extraet 1• h1ch on evapore~ien yielded 

an oil (O. B g . ) wh1eh could not be c·cyatall-12e ·• It was dis- · 

tilled at r dueed ;pl"essure :with some decompositi n1 n.d ylelde,d 

0. 5 grems of a p st.y ceys all1ne mass , which was el"yst.alli'Zed 

from benzene. 

:tt.er three ery$tall1zat.i ons the melting point wsa 

<:o:nst nt m.p, l - J.OC. (0,0 li• ) . xed m.p. wit tbal.io 

a . • yd.r1ae abo-wed consid ... reble ae .r eaa on. l .\ red,ueed alkaline 

potassil.ln ·rme snste o.n arm ng, avies and Po·ole, .:t.c,·t,, . . 
• 

1928, 1618 alw t il m. p . o.t b0n1ophth l1c anhydride as 14l- 20C .• 

T e m t r i 1 w s iasol.ve in a drop of' 10 potassium hydroxide 

and t hen re:prec1p1tated wit h dilute sulphuric . The c1 waa 

t 1 te:red of f • 1 solved in benzene and · llo et! to cryst. llue 

by evapor · t i on m. p. 178-8 oc. · avies ~nd. ~ool'e give the m. p . 

of bomophth•lic aeid as l8loc. NO other aei could be 

o'b ·ned n a pur condition. 
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§epara.ti.g_n ot the aJ&opo.l 'racti.on (ii l 

The alcohol traction lb.p. 143•li30C./13 m. tn. 5.3 a.) 

wee dissolve i n benzene (20 e.o.) and refluxe with p.hthalic 

all.l"lyd.ride (2.5 g .) f or 5 hou a. hen a l ()J. sodium car bonate , 

solution w a added until the mi.xt~ waa faintl y alkaline and.. 

the in&oluble material taken up 1n ,etbe.r, ethereal extract III. 

fhe aqueous traction w s made a~onsly alkaline nd the 

mixture place under retlu:x for 10 minutee. I t was then eX• 

t ct.e i t h ether. ethereal extract IV • 

.. The et ereal extr ct I l l ft ·.r yina over aneydro.wa 

sul hate w s 1s t1U tr-ee of ether. h. residual 

·l coho-1 (3 . 85 g.) was distilled . t :re uce presst.trth e ~nain 

tr ct. on boilin,a 140-14 ·•C./15 m. m. w: e thouaht to be lmaJ,• 

cxclo-heptenol atUl eontam1na\4Jd w1 th a 11 ttle of t he 1aomer1e 

rlmary alcohol. · 

The alcohol b. p. l4o-soc./l5 m. m. (3.3 a) di · aolved 

i n Hlaci l acetic acid <20 . 0 c .. o.) in a three · eeke f l eslt 

e u1 pe with • stirrer ab! t1ro ping tunnel g s treated 

dropwise itll. a sol ution of · hromio ox i de (2. 0 &• i.e 1 t1Jilea 

the theoretical uantit.y w s a ded t.o co pletely oJtidize t!tD.J 

of tb primary aleohol to the coPreapon in acid ) dissolved 

in wate.r (20 e.c.) and aee\io acid (40 c,.c.} . at 700C over a· 

per iod e~ one ho ur. . he solution w a llowe4 to stand f or 

a t urt.hef' two hours et ?OOC to complet e t. e :reaction. Ttte , 

mixture w· s than. poured i.nto . an equ.el volume of · et.e:r and 

· xtrac te several time wit et.her. The combined et ere 1 
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solutions were s h ken with an e ual volume of 10$ caustic 

sod solution en ~hen a he . · itb wateP and tin lly dried 

over snhy ·. ou sodium aulphatel ethereal e·xtr ct V. The 

alk. 11 soluble t r cti :o w tl aci itted nd the liber ted' acid 

t ken up in et.h 11 et ere l ext.rae t VI. The solvent w s 

removed under vae~um an tt o.s ar s of oil, wnieb on 

istil t ion yielded a crystalline acid (0.6 b.) m.p. 85oc. 

ich coul not be. purif1e because of ita biah solubility 1n 

all oraanic solvents. xed m.p. 1th that obt ined from 

tile oxi t ... on of '11 21 14-tet.rahydro-2~ naphthyl Ca%'binol1 

(described later) viz. impure 1·,2,3 ,4- tet.rahydro•2• nap o1c 

aeid, a o ed aome de.gressi on. 

The ethereal extract V yielded. on . e · val of the 

e er 2.1 ar · · s ot oil which w · issolved in alco l (10 c.c.) 

· nd erated tor 15 m.inu.tea under .reflux with eemicarbazide 

eydroc lorida (2 a.) and Sodita acetate (2.5 fl•) in ~ater 

(10. c .c.). After at ndina for a • ek oily crystals ee per ted 

out. and were filtered of t at the P'4BlP en ·· was he · with 50 

alcohol (2 c.e.}. he eemiearb zone \Y rec't'y tallized from 

alcohol in large needlea m.p. 185-.aoc. 

ound c. 66.1 • 

Cl.
2 

.. B ON requires C 1 66.4 1 a, 6. 
L6 a , 

-he pure se earbazone (O. o 4 a.) was ertood wit.h 

a few dr s of a leo ol and diluted by&-ocblorie · ac 1c1, The 

liberated ketone was t. ken up in ether n tter the removal 

?9/o.-r 



of the e \ber under r educed pressure 0 "0 aJ. ,it'ams of oil 

remained, which uiekly eet to a mass of colourless. odourlesa 

erystal s . m. • 4l-2oc. 

he ketone (0 . 03 , • ) w e w n "ed with a soluti on of 
' ... ; 

phenylhydrazine (0 . 03&.) in 40% acetic acid (0 . 4 e. e.). The 

er1vat1ve w ~ filtered of f and c~atall1~ed as am 11 rhombo­

hedr 1 m. p. 91-.20C,. from d ilute acetic acid • 

The residual aleo olic solution from the prepare\i.on 

of the eemicarbazone ot laa-bens-cxclo-hepten-4-one w:aa mixed 

it l an e ual volUIJle of water and ext.r ct-ed with ether. The 

et ar eal solution was washed with alkal.i en · dried over aodiaa 
' 

eulphate. The • t her we a removed and tbe reaic!ue a. 9 a.) 
distilled to yield an alcohol, probably lt2a ... benz-cxclo-hept.enol 

b.p. 140-lOC /l.5 m.m, (0.8 b.). fbe r esi due wea a mixture of 

.hi h boil ina aemicarbazonea. It wae boile with lute 

hydrochloric acid and alcohol and the liberate ketones ex-

tr ot · d out with ether. ·Tbe res1 ue after the removal. of 'the 

·~•r wea d.istUled as a colourless, odourlees oil b.p. 

13s-;.1480C /15 m. m. (0,. 7 a.). The se . carb•zone wae then 

r,ef'ormed but no ·new· carbo~l compound could be isolated, by 

fr etional cry8tall1z-ation. 



• ·7 

The ethereal extract IV (pa,ae 7fo ) wh ich contained 

the pr1Jhry _alcohol ~epat'ed by t .he h);dro~ysia of the 

phthalyl eater) waa distilled and boiled •t l62-4°C /15 a.m. 

(1.~). I t is thoU&ht t,o be pure 1.2,3 14-tetranydro.2-. 

naph~l carbinol. 

The alcohol (o.a a> waa d1aeolved in acetic ac.14 

.(5.0 c.e. )' and t.reat•d ~opwiae ith a ablution ot ebroudUIIl 

oxide (0, 33 g ,) dissol ved i n water (S.O ·c.c •. ) and acetic aeid 
/ 

(10 c. c.) at a temperature ~f 7tlc over· • ,Pe.riod ot 1 bours • ... 
The mixture waa al1owed t.o re:ma,_n in. the batb tor nother 1;. 
h Qr$ et 70 °C. 

volume ot water and extr~et.ed with ether. The ethereal 

aotut'ion woa extracted with 101 ctostie aoda solution end 

t1nal.l-y · she · with . ater and tb"i ed over sodium eu~phetA, 

ether eel extt•ect VII~ 

'the aqueous lqer w·aa strongly aciditied witll 

. hen t.ne et her eal 

•xt.ract. waa dried over aodiuut aul.phat.e 1 t.he ethel" re.moved, 
' ' 

0 .16 arem.- of cryetalline acid reJnained. J:t was erJ sta 11zed 

by evepol'etion fro tt aoe,tona ••P'• 860C (not shar p). It e» u14 

~~ DDt.. • • 



nO' be _turt-her purified becau.e o.t ita hieh aolubil1ty in ul 
oraanie s .,lventa and beeauae 1 t. prec 1p1ta.t.ed as an oil trom 

mixed solvents. 
"' ot 1,2,3,4- tetr hydro.-2-napht hoie acid a.p. 94,oe., the ~lt.1na 

peJ nt w~s 89-fmOC and 1 t \¥&8 therefo.re consi dered. to be me inly 

1, 2 , 3 14"; te.u~byd,o-2-uphthoic acid. 

On renoval of the ether from the ethereal extract 

VII , (see abo-ve). o.4S at'ams ,ot oil remainett. It produeed a 

col our witih ScM.tt ·•s re agent , and e l ow).y to:rmed a s ol id 

dimedone compound. 

The r e a1nder of t he aldehyde. (0 .4 S • ) wa• . 
war , d w t h aemicarbazi .de bydro.ohlor1de and sodium acetate in 

50i alcohol. s olution end allowed to stand. . tter e tew daya 

an .. ~ily mass ot crystals, was fo-rmed. 

end was hed w~th ~ aleonol. 

They wer e f i ltered ott 

on crystal lizat i on of t he materiel from alcohol 1t 
.; 

was e as i ly separa-ted into a fairly eoluble aem1carbazone (A) 

and a r ather Insoluble aemicarbazone' (8). 

The soluble t'hction (A) we$ recrystall:lze tl trom 

hen mixed> 

with the se icer'bs.J:one ot la·2- benz-cycl-o-hepten-4-one ••P• 

l~aoc,. 1 a consi derat>l,e dept-ess i on woa observed. 

r emained f or aaalyeia. 

81/The ••• 
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n 8 SetliiCarbazone (abotlt 0 . 006 ) WBILhydl"olyatd and e l1be• 

r ted aldehyde treated with a drop ot henyl hydr sine in 50: 

acetic acid, a ecy-.~tslline compo nd w s fot-tued but unfort unately 

ere wea too little tor eat 1stact.ory· crystallization. Tb..e 

. p enyl- . razone ot 11 21 3 1 4 1 - tetrahy ro-2-nepb. · aldehyde baa 

been prepared by 'f e11 and, Ostermeier, ( b.£.. 1 1~1. ~u 3219.) 

but t e ernie rbr.zone ia net kno n • . 

0::-c. oo. ·. ciJ. 
3 

The ra~ er inai>l'uble semic rbacone , C 

· ( B ) w s . recryatall.ized from . . (CI~)~- CO 

aleoho_l •. p •. 218·2·20oe iri very tine cryatala. . It is thought 

to be tae sem1carbazone ot 'keto- lf!ehyde such as Shown ebove (C) 

FolDld C1 53.4 1 ·1 6. · 

calculated for CJ.31ile0 2:Ne a C, 53. , ; ll, , a 

1.2,3.4 - . et.rf!hvdro-2- naphtho1c &sid. 

{.f. Baeyer. !Ill!• 1 . l., ~. 1 8) 

2- Nap t.hoi c . . c:id {l a.) w. s disaloved in 3 it~ potaaai um 

h roxide (3 c. c. ) tld wate·r (10 c. c • . ) am 4'19 ao4iwn mala m 

(20, • ) adde4 in portions t l e size o.f .a pea . f . en e firs t 

vi orous reaction had aubalded., it w a ently e ted. ·umer retlux. 

fter ~he solution of 'the amalgam a treeh porti on (20. &) was 

a ded and t ae occasional addi \ i on ot amaleam c .ontinued unt1~ a 

test portion on neut.rsl Uation was f airly s t able to. alkaline 

poteaa1um permenaatr te, 1. e. tter t he uae ot about- 160 jp"ama 

ot atn.elga. 1 over a period. of aoven hOtlr & he t iM. 

a21After ••• 



fter f i ltration, t he acid w a preeipit ted with 

- ilute sul uric acid and f'iltered ott. !t wee dissolved in 

t he nimum of aoa.i um carbo.nete solut1-on1 cooled in en iee/sal·t 

· ixture and concent r ated poteaaium permanga:nate aol tion 

Q.Ui ekly a (led until the colour remained. The aolu.tion wes 

then decolow:oized wi t h a solut i on of sodium s ul phite a.nd di l ute 

s ul phuric acid. the precipitated , acid .w .s fi lter ed off 1 

dlsaolved in methyl al.oohol1 boi led with animal ch rcoal and 

filtered. The material so obtained ormed. needles m. p. 94.5°C. 
• 

(Baeyer, A.2a· gil. records the _lt1na point of the pure acid 

as oooc.) 

83/0rt: o •••• 



OrfJlo·~odol(tDJ9:vl9hlgr1Qe. . 

Crude ortho-iodobeneoic acid (100 a. ; obtsined fro.m 

anthranilic a.cid by t e _ ndmeyer reaction) w e retluxed for 1.5 

. ours wi t:b a 1 r • excess of t hionyl chloride, (4- 5 mol~). 

fter t nt r•mov-e.l of t he ex.eeaa t ionyl chloride, ortho-iocloben~-

. oyl Chlori de (f17 i • J ot the t heoreti cal) W 8 obtained b~ 

dist i llet.1on, b. • 162° /25 tn.m. m •. p. 32oc. 

c. f. Cohen .and . aper i•, 1004, IQ, 1272 

(Oryua-,o49~!lJZQ¥~)· epiliy. 

· rt.b.o-iodobenaoyl chloride (l5Ba. ) 41aao1ved in · .ry 

benaen.e (600 c. c.) wae cooled in ice anf t eated alow~y with 

a · akin with a aolu\ion of ani line (120 &.) in carbon tetra• 

chlori . • <250 c. c.). Tne preci pi t t.ec:l an1l .idt ·waa f i ltered off 

dilute hyd.rochl.oric acid end water. A further ama.ll uantity 

of anilide w a obtained by evapor a tina t _e. w abed and dried 

;benzene/e rbon tetraen.lori -e sol-ution. the yield w~s 185 .. ama 

or 9 of t he theoretical. I t w e only al1gntly aoluble 1n 

e ther, and for med colourless needles • m. p. 142.5° from alcohol. 

c.t • • apaon S uttleworth i·• 1941, 488. 

Orthp-1o40benzal depxge. 

Tb.e ani lide (1.00 a .) au pended 1n dry :toluene (le-o c.-c. 

was tre ted witb. phoap loroua pente-chlor1de (66 a .) and he ted 

84/on •••• 



on a wttlter bat.b unti l the evolution of hydroa loric acid ~tea 

e r"sicl e obtai ed after we reru:oval ot the t.oluene 

and pboap _-- roua oxycJ' ~orlde ~er- red.uc•d pre s ure ws.a d1aaolve4 

in t ite mini um ot etJuara well cool.e4 in. ~a f reeain,a m1xt.ure and 

tre ~ted with a solut..itH .of all.bydroua atannoua chloride (120 .1•) 

i.n dr 7 etbt3r a~ ·lydr.oe l'orio acid (200 e.c.). .iNch. eat w:aa 

After tw.o hours st.atldina and aha)tin&, be clear-

with vi.aoroua sti.rriq t,o weter arld etn•r. 
c o-ndi t iona eaus d exte •a1ve pol.}'llleriz.atioll). 

~re vi oroua 

TLe mixture w;es s\eam-dia\illed,. t.be aldehyde taken 

up in ether, w abed.. with sodium c rbonaw aolut.ion ana wetAr, 

au f1ne:l y dried over 4My4rou. aocl1Wil aul..Pbat.e. After t.ne 

re· oval ot the e.t.n.er t.be rea14ue wa.a distilled and yielded 'the 

pure a ldehyde, 55 -· . oP 77% of t-he t.heo-l'eticalJ b •• 12~C./l6 · 

- oc m.m. • m. .• 3? -• 

c. t. tutlrt. i· • 1888, a. 141 

. -il ~•radt. & Bi-e.ke, II£•, 1906, y, 1479. 

To o-io4o•ben&altle.hyde U.O 8•1 o.O?a molea) anti cl.-\et.r• 

lone 0.0.5 &•I 0 .072 mo1e8) waa added po~aa1um nyc!roxid• (2 •·) 

diaaolved in alc.ohol (7 e.o.). 

crystal• were ~1ltered ott and cryat..ll1&e4 f'l"om alcohol, •·P·• 

83°c •• pale yellow priaroa. 

Founda C, 56.67% 1 H, 3.64$ 

c17H130I J-equ1rea s C, 56.68'! 1 H1 3.64$ 
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Attempts we:re made to r eact. t s c o oulld with aneei UIIl. 

in t e prepar tion of t e r 1illl8rd rea&ent in t he normal w y 

but t ile reac\ion coul d not be st ... r t ed wi t h e i er odine or 

e yl brofl i de. 

I another tte pt the ma.a;nesium was act.iv ted afore 

u e by t.re t ifl.fi 1 t with an e ereal solution of ethyl bromide 

unti l ·a v ·roue ~action had set in. The et er w s t e 

s ucked off 1 t e maa;neai quickly covered with ey ether and ·t he 

ryl h lide ia,solved in ethe.r added .. ropwiae. . e 811. l'i.t 

reaction sti ll in prosre a ue to t e pres ence of a small uantity 

o:t et ~l bromide was immedi. tly stopped and a curdy w·. t.e pr cjJI­

it&te w a for me and t.he r e · et.ion could not be at rted. 

1nally when t he aryl 1'811de wee mixed with. eth.y1 
I 

bromide in t ·e molar r a t i o ot 3;1 • alur gia reacti on seemed to 

t e plaae 'but t he b lk of the t.art i ll.i m teri 1 wea recovered 

fro the reaction mixture to ether witl a &rnall qu tity ot 

intractable polymer. o iodi ne as found in t.he aq · eo us layer. 

pttJ).Yl q-Bro.mo-btnzrl-2-cyel.o•hexarwnt~-2-esrbpx;Uste. 

Potassium (18.6 a. J 0 .47 ,aram tome, s slight excess). 

w s po ered i b·o~ling toluene (260 c. c.) and ethyl cyclo-hex -

none-2-cerbox:ylete (74 ~·; 0 .44 mo.lea, b . p . ll3·6°o • ./16 m. m.) 

ad ed a few ropa · t a. · 1me with s akin 

ot t he pot. ssium a ins. anr t such 

to prevent the coalescene 

r te t t e ixture wee 

kep t i n con tent ebulli t1on. ' · en 'th.e formation ot the pot s-

aium deri v tJ.ve wss c o ·ple t e, e Jrtixture as tre ted wi 

o-bro o-benzyl-bromide (10 .1 £.; o. 4 mvle8) nd heated under 

I reflux. 



reflux tor five hours. The mixture was t en w shed with water -

dried aDd t he tolllene removed uroer reduced pressure·. · be 

residue was ·!stilled* t se fttaation b.p. 205-2l5oC./0.2 m.rn. 

be1na collected. . i a slowly aet to a pasty maaa ot eryetal.a 

(105 .a. 60% ot t he Uteoreticel) from w i c h. 72 • ot pure prisms 

m..p. 56-57°C. were obtai ned from pet rol ether. 

Founda C, 66.4 1 'H, 8.5~ 

C16H1903Br requireas C,56. 7~ ; I, 5.e · 

J}ihe serrdcsrbazone 1 cryat&lli zed from alcohol .in smAl-l pale 

yellow rose t tea ·m. p. 186-eOC. 

Found; C, 61.6 · ; ·11 5. 7~ 

C171fa203 HsBr requires c, 51.5~ 1 , 5.6 

o-SroQ!R-b!nzxl·2-gyglghfxentM. (prepared by b;ydrolye1a) 

tbyl o•bromo•b.en&yl-2-cyclo•hexanone•2•carboxylat.e 

(58 ,e. ; 0 .17 moles) waa retluxed wit-h 5i alcoh.ol1c po\a~e1Wil 

hydroxide (3 .5 R.• I 0.71 :mol•a) tor three hOllr8. Moat of the 

alcohol was distilled off and ·e residue distilled tree ot 

alcol>.ol wit.' steam. J. , e insoluble. mst,er1al w-aa extrac:t.ad with 

ether and t. e e<;~ueo la .portion, be1na rsserved for the recovery of 

o•bromo-be:nzyl-2-pimel.ie acid. 1be ethereal extr·act. ••• dried 

with calci m e.ttloride, the ether· t aken ott1 and tne rea+due 

d:is t.illed a t reduced pressure yielded 8 ara. ot tbe required 

ketone b. ., ll.3-l40oc ./0.05 m.m. 

'l'lle aemicarbazone w-es prepared and cr:rstallized from 

alcohol 1n f i ne rose t.-t.ea ot pale yellow tablet.a. m •• 196-6°C. 

T:b.ia tnel.ting poiCtt was not. depresaed by admixture wi \b. the 

87/aemicarbssone 



•• e ·_rba&one ot e ket one obt,ei~Wtd by the ~r~ , 1at.ill t1o.n 

of' the t or1wn ssl t ot O•bromo:-ben&yl•2•J?ialelic acid 1 epatre4 

tro the aq t ·oue layer •. 

FoU1ldt C1 52.l: 1 ft. 6.0 · 

c14 Hls<'lra!r requ.irea C• 51. . ; H, 5.§ 

:be • ueoua layer ! .roan t.b• l•s\ reac\ion u s ee141f1td 

wit.b. nydroehloric ae1.4 a-nd e.Jtt;-r-aot.ed witt. etner. T-be ttbtr 

r•.., ove l•tt. 40· u•ru ot ver-y hip boil.irta •cid, t e tracti on 

b• p. ~235°C./O. m ••• , 20.4 a. ••• colle·et.ed. •• a riMoua 

•~lly which cotlld not. t. crystaUi&td. 

Q-1Jft:UW•bfPJn•2•aY9lthtUDOQI ·••• prtp8Nd from the acid by 

d1at.1l.l ti&n of \he- t1riua n-1~1 •• tol,l-owa.t;• 

The ttrified acid (20·.4 a.) di-~ua.olved in • lit.Ut 

elcoho~ waa t1traie4 wit.h c:· uetic eoda (48 c.c. J 2.411) wtth. phe­

nol · phtbaltfn •• 1 d1cator. To · 1a w a a4~td • aoluticm ot 

t oriam eul.phet.e u11til no .further p:recipl t t!on t ook plsce. Tht 

c.urdy mase waa t1ltttrt4 .off &fid .d:rie4 to· coftst llt. diftht (29•3 &• 1 

at. lS ·0 c •• about ei&ht hours. lt w • 'then dietlll~ i n amal.l 

portions from • a1llc test. .... tubt fitted with an efticient: ootde~' 

aina sys·t.u ·et reduced preaaure. (c.f. Ruzick• !!& •li•• ~-

W. .A:ct.e. • 1 261 249).- ·ftle bulk ot th• combi1led tai -at.il-

letea 41aUlled. at ll&°C'./0.02 m.m. • ,y1eldin.£ 13.5 ~ •• ot tn• · 

c.r • ke.tone • <.65, ot t.be' t.neoP)'). It wa• pu.r:ttied !!a. 1 t..a 



alkaline hydrolysis. 

ounil a 91 51-.5 J. 11, 5.6e! 

C14. 1aONsBF requires c, 51.. 5 , p •. 6 

The k.et,o.ne waa re e.ner . ted 'by ret uxiq tb.e combined aemicar­

buonea with dilut• ydrochlor1c acid , extrectina with ether 

And dist.illina 111 yacuo, b.p. 117-12QOC./0.05 ltl.m. a colourleas 

mobile oil. 

QUXJ1C c .• 68. J t 5. 7~"f 

c13HJ.60:Br requires C, 58.4~ 1 R, 6.7J; 

1.11 att.empta to prepare thl Grignard compound ta1led 

al thouab th.e ~ecautiona recommended by Gilman ~. ~. ~. 

22£. 1 1 23 1 i§, 2462.) were riaidly followed:. !hen the ke~ne 

was mix,ed with ethyl iodide in the molar ratio of 3al rouf6bly 

~· o£ t e ketone waa recovered unchanaed 11 the remainder beina 

oilin,a polymer. 

8 9/Ethyl •••• 



tllyl AmJJioacetat.e }$ydrochloridt. 

Granular aminoacetic acid (600 g.) was mixed wit.h 

c ommercial a solute alcohol (1.6 litr ea) in a t ree necke 

flask (3 11 tre capacity) ti tted. with e reflux c ondenser and 

n in .et (at least 15 m. m. in diameter to avoid blocka.se) for 

· seeoua hydro sen chloride • 

.. en the mixture, tea ted on a water bath, was gent ly 

reflwdng, dry hydroaen c l oride was led in at a ra pid r t e 

unt i l all t e aminoacetic acid ·w s dissolved , about t wo o s. 

The m.1xt ure w a the·n cooled under t he tap wi tl: snakir~& to 

avoid. 't'Jie formation &f h rd l tun:pa . e crystalline maaa w~a 

fil tered ott t \be pwnp ai d w sned with a little alcohol. 

By evaoor tirl& t he mot ei" li uora a further uen.ti ty of t erial 

w s obtained. Th.e crystals were dried t or one .our t . 1oooc. 
Ti e yield 1a 90-~ of the theoreti cal. 

c.f. H:a rriea, Ann 1 003 , m. 365. 

n .. r 1900 33 
~ ,. -· 70. 

Et,byl D1azoaptts te. 

The com lie t.ed nd t.edioua process reoo ended y 

omac and Ne l son, (2£&. ~· 1 19441 ~. 66):tor e pre r ation 

ot t.he eth¥1 diazoaceta te ~s not t owld to have any v ·nta,ge · 

over the older· method of S1lberrad1 (ei1 1902 1 §!1 600) and the 

latter .method was used with aome improve.u.e.nta. oWt1 ver • the 

,me od. of recovering all t he ether from t .be etnere l ex.tr ct 

ree o.r.nme ded by · omack end , el.aon ;:ivea t e beet yields. 

90/ To •••• 
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To Etllyl aminoacetate hydrochloride (140 il•• 1 mole) 

and aodiwn ac:et te (3 a.) d.iaaolved i n water (250 o.c.) in a 

litre aepara till,i funnel, w1tll a very wide bo.re t.sp (2 c.m • . dia) 

to t c111 tete the rapid removal of the cont.e.nta 1 w a added 

sodium nitrite (iO a •• 1.06 moles) dissolved in water (200 c.c.) 

and clcohol free ether (leO c.e. prepared by a _ kinM commercial 

ether with saturated c lcium chloride solution). l aul p uric 

acid (about 10 c. e.) waa c autio sly a . ned; a lit tle at time 

unti l a vi oro a reacti on had set i n. · As aoon aa the. reaction 

slackened t he aqueoua layer· was run quickly i nto a fl s con­

t ainina e ther (about 150 c.c.) 1 tbe ethereal layer poured into 

a sep r ting f unnel cont. 1n1na 10 sodium carbonate solution 

50 e.c.) and quickly a aken with it to prevent t l e decomposition 

of the ~tnyl d1azoacet te. 

he a ueoua l yer a returned to the fi rst aep r atina 

tunnel nd the proeeaa repeated until the ether leye.r f inally 

became blue- Hen 1n colour. he amal,iemeted ethere.al ext,rac'ta 

we.re then dried over calcium cnloride 1 anhydrous sodium eul p a te 

bein toutd to be too feeble a dr ying a ent tor t bis pur pose. 

The use of calcium cl'l loride does ot ecrease the y1el much 

and. t.n.e product obt ined is f~ree from water end ke.epa · ell. 
-

. e e thyl diazoacetete ·as treed tror. e thar by evapc-

r tion t reduced pressu~e in a Claiaen 1at illi na fl k. fi tted. 

witt a r ther wide-bore oepillfary t ube arid the bul b 1 ersed 

in a s t ream of tap ws t er to maintain. a reaaona · le r &te of evapo­

ration. 

liThe •••• 
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'l'be dee.P yellow mobile . eater, contrary to \he obaer­

v ti on ot orm.ack and. Nel..aon UJ:ut. s.!l· ) w s found to keep 

almost indet i nitely :tn a d rlt eoloure bottle. 

The quanti t y or ethyl diaaoacetat.e in the .produ¢t 

wes measured. by decompoai~ it. . with dilute sulp' u:ric acid and 

measurina tne volumt of nitro4e1 evolved. It was found to be 

SO-i6% pure. 

lo. 4 •. 5l•B1cD.lp-YQ!tcatr1epa-c•fboUllc Aqid • 

. The react.io.n wa"" c~nied out in a 600 cca. three . / . 

necked flaak , equipped wi t.t1 a mechanical stirrer, a amall 

droppina fun e1 and a reflux ai.r condenser. To t;etral1n (198 

1.5 molet) heated to l40-1S0°e. in an oil be th, was added drop­

wise, with con t nt s tirring, diazoacet.ie eater (56.4 ,u. ; 0.$ 

moles) over • period ot e1~ht hours. 1't1e m.ixtur~ w s · . en 

lle eted tor one mora hour to com lete the reaction. e exc-eaa 

tetral1n t hen d1-.t1iled ott undeJ" reduced preasure end t he frac-

weveral att.e.mpt.a 

• 

w~r• made to purity. t.h1a mat,erial by f ractionation in a Claiaen 

flask fitted with a packed traot1ona t.1na column ,. bu.t no pure 

traet1on could be iaolated, and the pure eater could only be 

prepared by reeaterltteat.ion ot the pure acid, •• described later~ 

'!'he purest traction obtained a ter several fraetionatio a was 

analysed. 

Fount1.-a C, 75 . 7'J ; H, S.O 

C, 77.1 ; R, 8.2 

92/It •••.•• • · 
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lt do-ea not Jlive the charaeter1ati.c colour reaction 

ot norceradiene esters wi.~'l concentrated eulp uric acid. ·o 

t.l e crucle condensation product (86 a. b.p. l30-200°C./20 m.m.) 

was a ed aqueous pot &sium hyCIJ"oxide (60% ; · 80 c.cs.) and ethyl 

alcohol (00.0 c. c.) and l~ced under "tlux tor 12 hoora. On 

cooli~ i t wa& decanted trom the ,cryatell1ne deposit of the 

poteaaium aelt of maleic aoid am steam di s tilled until tree 

from ale bol. Tile . residue was ext:r cted with et.her to n ve 

t tl.e unsaponi.fied materl 1. t he aqueous layer after acid1t1catiol 
-

·w. s extracted wi ·a ther ., dried over sodiwn aul ate, the ether 

t ken of and the r esi d e di-s t illed at 2 m.m. prassure. 

· rae tlon (l) -- 2.s. aemiorystelline 

\11) 168-l?soc. 40.a. ot sticky, li.gat. 

yellow oil. 

·r etion Cll) on redistill tion yielded \he pure acid b.p. 

161 .. 1M°C./l.S rn.m., 31.1 ;z. which could not. be crystallized. 

Fowxh c, 77 .o- J H1 8.3 , ; neut. equiv lent 190.7 

8.2 · neut. equi valent 190. 2 

The pur$ cid (20 1!. • • b. p . l61-164.° C./1.5 m.m.) wea 

dissloved in absolute Qlco ol (60 c.c.) and c one. aul p uric ac;id 

(6 c. e.) added ·and retluxed tor tive oura. :oat of the 

slco' ol w s t hen distilled off1 water wa11 a ded: and t he ester 

taken up in ether, weehed with. sodiu- c r b .nate sol tion and 

t inal.l y · t.er. The reaidue • after tl: e removal of t ne ether w a 

d i s t,i 18 !a J89\J0 tJte fr· CtiOft b. p. 17i-8°C./m. • 1 16 r. 8 inJl 

retained . 93/Found ••.•• 



ro\DISa e, n.os , H, s.as 
e14~8o2 requirea • c. 7?.1..$ 1 a, ·.2 

Tbia aat ~ rial waa uaed ill \lie ultaraviol.et abaorpUon spec~rum 

meaaur•mel'lta, paph (11). 

file pure acta (lo a., . o.oa ~aolea) ••• a ••ken w1th 

phoaphorua tr1chlo.r14e (3.6 II• ' o.o.sc; taOle.a) tDr one boar ·~ 

t be.n Allowed t ·O B·t Dd unti l t.he t.WO layera bad CO!liple rvely 

am · atttr a ahsrt \1me Ute ac:id c ,·lori de • aa •~G · J.Y deer ant ... 

tJ>M.tt tho v ;· scoue phoepboric ac14 in\o • d.rop.Pina funnel. I t 

was add.•d dropwia• to ooncenuated am:aonia aclut.i n (50 o. c.} 

A eurdy yell ow ••• 1 eh•nM1n& t o w .... ,ite 1 w·•• 
' ' 

oa ati.c 

aoda solution. On evapora~!_q ott~ - • et..he.J'i a nainoue aa .. 

remained which was ceyat..llize4 w1\b diffioult.7 et bee\ f x-:om 80J 

quant.i.ty ot t.nt pure 111114• (0 •. 1 a. ) ••• obta1n•d• m. P• 11 • 6-121 °C 

Fowd 1 C,1 ?6.2'! 1 lt1 7·. 

c12 a,.5 o requ1reaa c. 7&. 1 a,. 7 .• G 

B1PiAlr• {9.,4. 5] •tblecadietle C&l"boqlio Ae14. 

'Tbe ac14 waa hydroaeM\ed a·t, at.moep er'te pna.-.ure wl:th · 

palladi.wa/caloiua carboaet.e cauqat ot Buaoh and. \0-ve, <DIE• • 
l 161 tile 1065); ·and bydro~en •quJ.v•len~ to o . double borda 

-s a sorbed. 'rlle absorption apectrua of the reduoe4 ac14 Ia 

i ven in £raph Ill. 
o . I b. . • 156-6.0 c. l •• m. 

/ 

I t ne an almoat. colourlees •· alutinoua oil. 

94/Bicyelo •••• 
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B1cxglQ- [0.4. A1 • UDdtspM Ca£bWl1c Ac&d .• 

B1QJC~R- {P.4.5]•u:rdecatriene e r boX7li e acid (0 • . 7 • ) 

was dis. olved in a lacial acetic acid (20 c.c.) and 84<1~ droP-

wi e wit. . 

(4 c.e. >. 
a i na t o a mixture of 5St cbloro l•U:nic ac14 aolut1.on 

aum or bie aolut i on (6 c.c.) .and l clal cetic ac1a 

( c.e.) in ~· · • ydro,pnation tlaalt described by Buac and St.ove 

~. gi t.). e llll!t.er1al . a a t,r a · starred ~uanti tet.i vely by 

. a · 1~ t.. • f l aau wi t h a turther qua.nti t y ot l acial aceUc ac14 

(If. B. no t. on t hatl 5 c.c. • ot. eJ"Wiee t on ia d naer ot preci 1-

t& ttnt t. e wn ra·nic. ) 

T e air in tJ e ap r at ua w re l · ce4 wit ydro£Ien 

aol · tion ot col oidal lati nwn, pr , - · t4 by peaaina hydro~ 

.en for 16 minutes into a mixture ot 6 ' c .. tl oro l ot i tlic acid 

aol t.ion (2 e .c.) and Atwn r•'b1c aolut i on (l c .c.). The rate 

ot absor pt ion of t ydr o en ia a own i n t h• araph (I V) • 

'!'he reaction ee s ed atte.- hydl"o en. {326 c.e. at · . T. P. • 

70 e.c. M i ll.l aubt r&cted t or t e reductio.n ot tht , 1 t in1c 

c l oride ) e .u1valent t.o 2. M double bonda had been abaorbe4. 

D'el}xdroEepatipp S\uclitt 

The mat erial w. • placed wit.t1 one t.• t. ot it,a we.ifCb,t 

of 20 pall a41um/c arcoal ca talyst (Zelinaki. it£ •• l 26, a. 
l2 6 ) , i n a l ona necked 41s t1ll.ina t laak, (2 " c.c. C!&pacit.y ) 

tit ted with an. .inlet t ube reachin& almost. to · • bottom ot • 

bulb., • 1iCt w· a iJ'llDler&ed in e metal bath. 

The i nlet w a connect.ed to • ein ltU)(}i t1a4 1:1pp (be 

fj emi micro Quanti uti ve Or aanic ' nalyaia- .Belcher and Godbert 

l Sa peae 73 ) tort • eneration ot air- r ea car bon dioxide, 

· uab e urific· tion t.ra1n c onaiati n,a of t.w t.ubea, · .e t1r,at 

De/ti lled •••• 
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' , .. 

f1lle4 ·with c;ale1wa chl _or1de1 t.he -.cord 'lfit.b ledl·wi carboaate ·; 
' . . ' ' 

monohytl~at,e erxt fi~U, • aul.J)ll.urio acid bubbler., i.e. 1~ t h1a . 

or4el", t.b.l calcium cblori-de t.ube beiQ& ne arest t o tiM flaak in-
- .... I • • ;, • 

let. he tlaak ouU•t • ••• eonneot.ed t .o a Dumas -nitro·mttt.er 

fill•4 wi\h ~· potaaa1~ by4rox14• ~ 1~ bariaa hydroxide. 

Beton heatina, the app~arat.ua ••• awept. out. w1t.b cat"bon 

dia~14e Qn.t11 t ree tr~ a1r1 •• 1nd1oete4 by t . e formation of 

micro.-bubblea. •• in • nit.roau eat1Nt.1oD. · !be flaak wa• then 

h•a\ed to auen a t.e.Olp•r•tun tbat tJle l iqu.14. ••• kept. boil1na. · 

At. tne ••• tJ.me a alow at,reanr ot carbon :d1o.X14e was paa .. d 

· la au~rior \o Ulat. ua.a by IJ.Mte84 et. al.. • \1• 1 lQS7, 1146) 

to.r de : y(!J>Oaen• U.on at _i11ea a.e fewel" correctt1ona . •~• .i»Yolv-.4. 

lthydroctpt.iqp ot i ig;gAA• [Q. 4e15] •;y,p4ettS£1era Certaog~ig Aq14 • 

- f be ,purified acid (2.14 £t• • b. p. l6l-4°C./16 m.• ••• 
e \ ed with t.h• catel.yat (0.21 &•) .1n the appa·l'etue deecr1bed .. 

l 

I(ydre en evol-ution beaan .at 2J.,o0c •Jl4 beciiM viaoroua at. 270°<:. · 

The reaction waa compl ete i n two· .ocaa. . Tlle velocity ot 4eh.)'4ro-
' i 

A total ot 267 c.. c... ot .hyd:roae.n . 

(at. N~T. P.) nr• evolv,d1 i.e. ~ or t he \heore\1cal. The 

rea.ct.ion. W38 rouah).y monomolecular. 

Per \he atad7 ot the dehy(troat.netion pJ"OdQC~t.e ot the 

acid 1 a araeJ" q~ant1ty (16. 6 .tZ·•) ot u~erial w.ea uae4. The 

t!: nydro£e,na t.1on wae carri ed oat. •• previ.ou&J.7 d•acribe4 , e.ftept 

At t er two oura • Whe.n the 

~••ctlon had eeaaed 1 tb• flaak waa allo-.d \0 cool ana the COD* 

iS/with •••• 
' . 
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dried with calcium c letJ"i de. 

t a l owin · tr ct.ions were collect.e\1 on disUllat ion. 

(1) 113-l33°C./20 m.m. 

(11) 130.1 - oc./20 m.m. 

1.0 a. 
o. - il• 

Fraction (1) yielded 5 . 6 • · of colourless · ob le oil b . p. -114• 

J.220C,./l~ m.m. on re( 1s t,i llat1on. · :Pure l•wet.byl nap. t a lene 

distilled. 1'~m the a-me tla ak. boi led • t l~-4°C un'ler '1dent.1cal 

ccndi t.iona. 

_.i srrat.e. 

The 1\Ydr ocar boa (4. 72 II•) waa mixed with : l cric acid 

(6 . 7 &• • 1. e. 7 · ot t.he calculated qua:n\1 ty to •ll ow tor a ·tu.­

rate4 com lOnenta t ol"'JHd by d1aproportiena.t.Jon) <Ua•olved. in alco-

hol (SO c. c. ) . Pale or IW• r!Cle4lea (6. 02 a •• m. p. -12 -3°C.) 

res -lt.ed. Thia w s recrystallis ed f rom alcohol (40 c.e.) t.o 

yie ld t he pi er te m. p. 123-4oc. (3.48 a.> 
ounda c. 54.7$ I H, 3 . 4f) 

cl7 -01 ..,. r • - 1i rea: c. ss.o I H, :a •. U.£ 

Tnia i erat.e 11 thought.. t o be a mixture ot 1-metbyl napbt alene 

picratA (6 - ) and 2-.-met-nyl napht.h.aleile vio.rete Q6~), ••• t • 

el t ina point di aram oppoa1 te. en t.h1a mlxtu~ ot ~ w a 

repar•d and mixed wit.h the unknown .picr· te tJlere was no deprea- ~ 

a ion .of • mel ti~ ooin.t, althouJ.th t lle Wlknown picrat-e aave 

4epr ea.a1ona wit.h bot h l- 1 and 2-met.byl nap.bt.hal.ene _pieratea, 

I t w a not f ound poaa1bl• to aepar te the two coa-

one ta by re(tryat.a~llzet.1on. 

1'h.e .hyd rocarbon wea reaeneret.e4 by atak1q t.be e-thereal 

a oluti o of \he pier te U. 6 -I·) with l caustic s oda s ol ut i on 

67/until.-•• .-



e ether layer w~a dri ed over celc ittm c lo-

ride, the ether re ·ove41 and the !"faj due _ist.11led et, r educed 

preasure •• a colourleaa mobile oil• b. • 119-l!l•C./20 . m, .w .• 

(P"ure tt.e · ·t.Yl nap t-1 al,ene dl st.illed from. \he s ame tlaak under 

1 e.ntieal cond1t1ona fli 100-.20~ l t d it\ not reduce aqueous 

~ot se1tlln perman)fanete e't"en on boili.na. lt was . istilled .!rom 
! 

a . i wu at. 3t J5108p.b.erie preaaure wi tbout ch llll•· he abs o.rpt _ion 

apeetrum w s measur ed and found to closely r aem..tle t hat. ot 1-

met :Yl . naphth lene, aee aph V• 
· i yd.roaenatioll ot Et.ayl-b1cQlR•[0.~.6] •UJ¥t•catr1ene C rboxyle~ ... 

The de~ ydro (tnaf.i.on of· the eater w e. eer:rie4 out • ·• 

before.. ~ · e es ter (2.05 . • ) oa bein£ he&t,ed w1t.h the eataly t. 

(0 . 2 i •) be an t.o ettervesce at 310°C. The a••· evolnt1on wae 

alo· er t han ln. tne <Ula• ot the ec14 and here & ~ i n leaa than b.alt 

t e tJ: .eoret. :t c..al entity ot ~ydropn 'fl s evolved, a t.ot.el ot 196 

c. o. or 42. o:t the t heoret1oa1. '!11• actual ~u~mti t.y of yd,J'"o-

;ten produced 1& probably sven lesa til t.h1•1 bee aee t. • •• 

c ol leete4 probabl-y contained aaaeous hydrocarbon$ tertr~ by d•o•r-

et oxyletion. T'hat. fission ot the ea"r upi na ll ad t ken 

1 oe to •om. exten~ w a c nf1~d ~Y 't he iaolat.ion ot • low boJI.. 

.. i nJi hydr oc a rbon fraction from t.h.e d . h~4ro renetion product.. 'the 

cont ents of tl e flask ds wo.rkad liP and 1stillce4 um•r reduced 

preaaure. 

Fraction (1) b.p. 120-130 /18 a.11e • o.e a. 
.. (ii ) b •. p. 160-180 /18 m.m. 1 0 .26 C• 

The lo er fr&Qtion r ea1at.ed !'~rolyaie a.nd formed a pier te. 

1dent1cel wi tJ t hat Oeri vec.'J from \he eydrocarbotl ob~ained on 

_e .nydrl) ena\1en of \he s e141 al:~a4y deacribed,. ••P• l23-4°C. 

T e l.ti her oilina frac\ion yielded • aull q~nt1\Y. of cryatal-
G87line •••• 
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ene 

Cinnamic l llel\yde (1~2. 2 • 1 1 mol.) and et yl malonate 

(l · . 2 lf•l l tnol.) ere n: ixed toaether, pipttrdi.ne (5 a.c.) & '· d.a. 

•n \ t • .oixture allowed to at nd to~ two houra, w • n • l.lrt.her 

Q ntity ~of p1perdint ( e.e.) was ad4e4. Atter stamina over­

ni ht, t :.: • · t ,ure w · n token up ln e~tr an! tJ • · i pertU.:ne wsa . e4 

out with co cen.t.rated y-droo lor1e a.c1d • and en wit-h aaturat'Ad 

ammon!. attl.~IUJ te solut10:n. he ethereal aol t,ion waa. dr1e4 

over a~iu sul phate . · · e n t.ne •'-her had been distilled off 1 

-1e rea! •· wRa very al.e>wly cliatilled .in two lote fr:o11 e Clet1sen 

fl Sk (260 c.c. e pacity) a t niah • c um wit t be ai d ot an. oil 

betA. I f the oil bat h s he t.~ too rap14ly • the vee · m could 

not. b• · 1nta1ned, because ot a 4$8 volutio-n, tioubtleaa due t.o 

t n. . eco.· Pi)a1ti on of unre et•d •tnyl lonat.e. 

he .first f:r ct.lon boil iG.a 80·l60o / 2 m.m. w a a mixt.ure 

of unree·e t.e4 ethyl n1alonat.e nd ci.nnarnio al e hyde w 1oh w:aa · re-

trea ed. e req ired eater d1at.1lled a t. 170-1000 /0.1 m. m. 

. ne yi ld wss l?n-100 ttr~ms. or 60-6&•, ot t.he eoey. 

en l.erg~r uant j t.ies wen ua•d, much interior y1el4a 

were obtained ·due to t: e ~ if ·icul.ty· ot controllin& t. · e t.e •rat.un 

of e . ~a~ction mixt.ure wb.i~b. at beat·•• kept. bel.ow 3o•c. 

i et.byl 4 - pbenyl•l t3•'butad1ene-lal-4i carboxyl.ate baa 

al.ao been prepar•d by Xnoe.venaael a,bd Benz ~. • 1204. £7., 4483) 

b t detai ls of tone .~treperation are not. .iiVen. 

.1D1et.hyl~ ••.• 



D1ef..twl 4-phenxlbut•DJ-lal-dis•rtrRx:x;late. 
I 

Into · . two l1tre aspil"e\or bottle fitted wit.h an inl.et 

at. t.t e bottom and a metal tep at the top, woe laced freshly 

prepared pallat!iwzv"caleium cerbone·te hy<!rogenation catalyst 

(75 &•) as described by Bush ard Stove CBer. 1 1916, i§1 1063) 

ana diethyl 4-phenyl-113- butadt~rua-lsl-dicarboxylate (274 a.; 
l mol.) dissolve~ in ethyl elcohol (600 o.e.). 

The aspir ·tor bot tle wea t hen eante at about 450 with 

t ne 1nJ.et t' eing upw rda, so th t with t ·1e ta a t t l e top open, 

1 t c ou,ld be tluahe - out w1 th. ~ y rogen w1 thout t e ·as bubblin& 

tJlrouu t ile l i quid or comin ln eontac t with. t he cat l yat 1 wi ich 

w s covered by t e alco olie solution. 

·han all the a.ir had ~en repl _ ced wttll nydroaen, t.he 

t p waa closed and t he bottle wea t.urnet! on its side end viao• 

~oualy s haken in a mechen1e!!l shaker. ydro Jen as pt:taae4 in 

et a pressure ot ab,ut three t mospheres from e ydrogen cylinder, 

t he pres ure beillll measured by a mereLtry manometer c onnected in 

aeriea with o small bubbler :tilled w1tn alcohol. 

Af\er a few minutes the eclour of t he catalyst chanaec! 

from brown to 'black and a vi,eorous absorpt-ion ot by~ro£en took 

pl ce. he reaction w s complete after about. one hour. 

fne eetel.yst w s ·filtered fro.m t e ale lie solution 

and efter d1st.ill1n,g o'*'f the alcohol the residue · · s dietilled 

~t red~ced pressure. TJ.e traction boiling at 1410 /0.3 m.m. 

was collected, about 260 &rama or ~ ,of tJle theontieal yield. 

ietbyl 4-phenyl-ltl-dioerboxyl te has also been prepared. by v. 

100/ Braun •••• 



Braun and · urber, (£. 1 l~l ·• i§1 384) by .treetin11 3-bromo~l­

. h.enylpropane with e. sodio-derivative of et.nyl tnalonate. 

4- Alllfll}ut.epa-lrl:Qigafboxxiie Acid. 

Diet.hyl 4-phenylbutane lal-dicarboxyl at.e (278. ji. J 1 . 

ol.} s mixed wi · potoasium droxide (110 &•; 2 moles) 

issolved in wa ter (200 c. c. 1 i.e . a 36 solution, D 1.36) and 

vi.gorously s aken. After a minute or ao 1 a viaoroua :reaet1.en 

set in and t he ixture became bo oaeneoua. r e ao~ution on 

ooolin was extracted several t imea with amall quentitiea ot 

et. er to remove non saponitiable ttl8 t.er1al. The queoua l ayer 

waa acidified with concentrated hydrocbloric acid and the 
0 

liberated ec id t eken tlp i :r1 ~ .11 t.tle ether. The ethereal elution ,. 
w s w a .. ed w1 th w ter an1. drie over aodiwn aul p. a te. tter 

removal oft e et er1 t ~e ·residue aet to a solid crysta lline 

maaa which wae decar boxyla ted without further purificat i on. 

5-Ppepylyaleriq Acid• 

4-Phenylbutane-lal-dicarboxylic aeid (about 100 a.) 
·was ently h.e.ated in e Claisen tl ak (250 c.e. c apacity) under 

red ced. pressure, w·ith a ·tree. fl.&me at such a r t.e that 'tile 

prea ure did not exceed 100 m.m. J'lder these conditions c rbon 

dioxide was amoot.hly evolved et about 2aooe. nd t e reaction 

w a complete i n about twenty minutea. 

'hen t he gas evolution had suba1dtad the phenylvaleric 
' 

acid w fJ diatillfd; t e taction boilin~ 170- 2 , "°C./20 m. m. 

bein collected. on c oolina 1 the acid crys t allized out i n a 

mush of 1 r J::e pl a tes. hese were filtered off t t e pump and 

101/washed •••• 
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washed wi th smell ql.i8nt.it.i ea ot petrol ether t o yield tJ e almost 
' 

ure 6-pnenylvaleric ae i <S. 'J~he yield f rom d ie thyl 4 • p enyl• 

butane•lal-dicerboxrlete (278 .; 1 mol.) waa 128 s rams , or 735t 

of the theory. 

he met od us ed in t hese two stn.gea was esaent.ielly t ha t of v. 

Br a un and 'Deutsch (Bu:. 1 1 Sl2, ~. 2178.). 

5-Phen.vl-valerxl CMoride. 

Int.o a one litre three necked flas k f -it ted with a 

reflux cond-enser a.nd a droppi n& .f unnel, were pl sce4 phoap torus 

penta-chloride (240 i •l 1.16 mol. } and aneydroue bensene (600 c.c. 

Tha mixt ure aa t len he a ted unt i l soluti on was comple t e, aru t hen 

c ooled t o r oom temperature 1 w en a zr.i xt.ure of 5- p enylvaler1e 

acid (174· a.; 1 mol.) dissolve i n anhydrous benzene (200 c. c.) 

wes elowl .Y r un in with ,ee.nt l e a ak1~. When ·tne add.i tion. was 

c a m l et e ·t he reect.i on ix-ture was heat•d on a water ba th until 

the evolut i on of hydroc loric c1d ceased, about l hour. 

The benzene and ptosp oroua oxyc ~loride were t hen 

· ren ove .. , -, d i s t i lla t i on at al i a t l y ,..daced pres&nre t r om a water 

ba th and tinal l 7 t.he aoid chl oride w .a disti~led w1 th t e t.ull 

f orce of t.he water ump and c ame over a t 152° /15 m. m. Tile 

yie ld wee 170 araq or 87.4 ot the t .eor7. 

When t b.e prepar s tion was c rri ed out w1tbout a solvent 

·t.he reacti on wsa very vi 2or'oua and t he yield 1 uc . lower, about 

60~ 5-Ph•nyl val aryl c~ l or ide h a a l ao been pr ep r ed by K.1.pp1q · 

t er (i. 1901 , 7..2, 605) but wi t l out. a s olvent. ~ e 

102/ boi ling •••• 
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Int..o a 5 litre .roun4 botton~ tla•k fitted wit.h a tour 

necked head to a~comn'lo<fate a reflu.x concten.ieza • c3ropp~q funnel.; 

both. prot~cte!i w-1 th calcium cltloride t tl. ••• . • tnei"euey -aeal 
. • f • 

stirrer arJd ar1 i nlet, tor solid. alwninwn Chlorid6, ·was placet 

90tfdered 8:l um1ni um chloride (60 &•) 800 C · zabon 41aul . lide (300 

·., 

c.e.). Tile f laalt ·was heaw4 in a aJ.Jcer1nt bath equip.Ped with · · 

an 1tnmeraion neater. 

the condensation of -w~ter vapour on the aJ)paretU:e 1• av:oidett. 

e mixture W88 n•att4 to &boat 60°C. 80 ~b.at get tle 

refluxin• took pJ.ee• ana 6-.PlltnylvalC.ryi chloride- (1M.4 a. ; o. 8 

.molea) d.i .aso,lved in carbon diaulphi.de (3 1 200 _c. c.) w a $dded at 

t ile r&te ot· 400 c .o. per h.oar and a\ tbe end. o~ • aoh half ho~~ 

oWdered alumifiilldl c loride (10 .1•) ••• adde4 w1 tb v18()roua 

stirring'. 

mixture waa allowed t.o eontinut~ retluxi~ overni£th~. 

The c ;Fbon diau.phidt ~·• Uen !sti lled ott and about 

t o l.ilos ot finely eruahe4 tee .added. 

The aqueoua 

portion waa t1l~x-ed1. aat.urat•d with aodium. e loride and twice 

extracted: with etaer. 

The c:ombine - ethereal extract• were ~ .. :aken 1fi tJ-1 satu• 

rated ao<11um carbon te solution am f1llall7 d.rled over calcium 

cJ. l..oride. 

A amall qua·nt1 t.y of acid (about 5 ~. ) recovered from 
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t.he alkali •oluble me~erJ.•l by _ acidlticaUon aild extraction w1 th 

ether waa re•orkect. 
'-

Alter \be removal. ot \he ether, the ke.tone waa distilled 

the trection b. p . 148-.153° /16 m_.m. be:ina collectec!r. 106.3 ar•ma . 
1. o. lm.S:f, ot the t.l':utoretioal qi:ta.nt.i~y.-

In a previou. run in which all the alominiwm ohlor14e 

wna ad · ·ed at the be.;1.nniil& of the reaO\ion t.h.e y ield waa much 

lower, 65~ ot the ~1eoret.1cel .qt,~~;nt..~.t.y. 

Beu-auberone has alao been prepa.red by Pel-kin and 
. . 

Hunter Q:.. li01, :za. 605) and Doac4e and Ret.h QtK, 1921, B. 17i) 

in much poorer 7iel68 1 ~ aDd .5<:>'i re•pectively, and by Plattner 
. ' 

~. ~· aa.u.. 194,4, n. 801) in 87 yield but w:l tb • much 

.more arduoua IDa thO<! tb n t.he above. 

la2-Btnz•gxclo-Mpt,t_nt. (BeDZ•suberane) 

-c •. f . Me t-nod: ot Pl.atttl•r, filly. CJJill. Acy, 1 441 £ 1 174. 

Zinc wool (170 a.} ••• pl.aced in a two 11t.re thne 

-necked fltt a and well f)baken wit.n mercuric chloride (1.2.5 a.) 
-. 

issolve!d in water (250 c. c.) au! hyd~ochloric aeid (lO o.c.) ,.t. 

sooc. tor two to three minute a aad· then dec anted. The amalaa~ 

was shaken with water, O.l.N hyd.roc loric acid and t ina.lly 
- . . 

allowed to stand in oold _l. N' hydroclllorio aclct . for ha lf an hour. 

The l.N llydrocbl -or1c ac1-4 ••• decented and w•ter 0.~ . 

c.c.) and concentrated hy4roc1lor1c acid (200 e. c.) were added• 

and the tl .ak waa equipped witJb a rapid s-tirrer, a retlux: Qon-. : . 

denaer and an i nlet for·. ~ ydrocblo~ic acid a••· 
was then bro~t t.o boil in& wi t.b viaoroua atirrin& by meana of 

104/an •••• 



aa o11 bath .aiauin.d ~l•ot.rieau, · •t ll0°e. NilS l:·~·bens-
. -

c.rclo- eptAa-3-o._ . (80 if• I 0. S: eol. ) dl-.olved· in toluene C:WO 

c. e.) ~r•1ulJ.7 adAhd. 

Attr•r · 2-,l41&1a30 aa4 36 · !\Ova, -4r; hJ : t'"OC ._lortc 1-Cld , . 
' ' 

AfttJt 48 · l~t>ura .al.l 

t.ae aine ••• di .. olved. '!be -t.olu.ne J..aye# · ae~..O·ted. •ube4 .. - . 

wi Ul· al.kal1 and \b.eo -wr. 1'h•· waan1naa '"" e44e\t to t.ne 

aqu.• oua lay•r whicm •••·ne11va11c.a w1\h cau.at.io aocia, a.o t ot 

e •l1p\ " but pe·~MDt pl"•oSpita\e ctr aine bydnx.14e waa .fol'M4. 

T'a••• l.iq~14• "" then te'V•r•l tiaa ex.uact-.4 w1\h . 
. -

et.fi•s-. 1'.~ • ·tner wea Hmoad •tta tbe ·na14uel .l1qu1d comb!me4 
. . . . 

. ' 

dried. over colc1UI\ c·hlorid•• tile t.o~ftt waa. d'ia \ 11114 ott 
·thJ-ouen • s ort, -trao·ttonat.tna bed· .!tt '-1\lllOapbel"io pn 8aun.. · 

. ,.-
Tbe ,.a-a14ue wae d1a-t1lle4 ip us.. !M meta traot1oA 

/ 
r 

b.p.. QQ-.106° /l/J a.a. • 64 ..,..,. or .(t'l • . s"J of the t,heoret.loal 

.. uanUt;y, ••• colleete4.· 

b por-tiO# · ot t h_1• aa_t.e.rul .._. tw1ce &s"illecS IP&m 

•o41wu en4 ~e fr.ac:~\io~~; b. p. ai,OC/781 a.c. nt.a1ne4 to'k' t.tt• 

oba orJ)tion. •pect,r.w~ l\ud8• ~• aJ aJ)h lX. 

ls 2•hU•UAlD•heptaM ($6 il•) waa v•ate4 4ropw1M . 

tr!~n oU.tYl 41a.loac•t.at.e (6-~ ·0 ~· 8lW 1 ••• 0 .1 mol..) • ·tt 13()..&0C~ 

o••r- • por1o4 ot two noun. TM \emp•ra~ w:a-. t.nen alo..-17 

ra1a•d t.o l.66°C. durin£ two h otU"e. . Atter cool1ba· u uo•c., tae 

mixture w.ao n\H,•ted with a fu.rt.h•r qO:a»t.iQ' ot et.n,vl . 

105/ diuoace t.at.e •••• 
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diozoecetat.e (6.0 il•) and the procedure. repeated. 

The mixture was t.nen dl tilled and the tollowina 

tractions were collected t 16 m.m. 

(1) b. p. 

(11) 

100·10S°C. 

120-aoo•c 
S2 grau. 

arama. 

r. e recovered hyd~oearbon waa retreated aa described a·bove. 

fte.t- worltina t.h• material tAn time• 1n t_hia manner • a total of 

about. 25 grama ns obtained toaet.her w1 th 15 grams ot noha:naecll 

1&2-bena-cxc~o-lleptane. 
. . ~ . 

Tne combi~d hiah boi lin& :t.actions were distilled and 
. ~ 

the portion d1at1ll1na between 160-190° /13 m.m. J tt pale yello•• 

mobile liquid ret-ained (about. 16 a.). it did not g1.ve the 

-char acteris tic noroarad iene colour reaction with concentrated 

aulp llll"ic acid. 

Since tilia crude eater could not be obtained pure by 

fractionation it w a aapoaif1ed wii.h atxoona alkali to remove 

nitroeenoua material. 

To the erude ethyl ~. 5. s.]-bisyc1o-dodecatriene 

carboxyl te (8.0 II•) wsa added pot.aaaium hydroxide (4 2·) 

dissolved 1n water (4 c. e.) and alcohol (20 c.s.) and t be mixt~re 

placed uooer reflux tor a h:ou.ra. n.e al.cohol was distilled off 

at re used pressure,. wat.er added., and the solution extracted with 

et.h.er to remove n. n-saponitied material. The aqueous layer w•• 
I • 

ecidified ·and the liberated acid t.alten up 1 ether.. The 

et.her\l&l extract was washed several times with 'Water to free it. 

~rom sli M tly w ter soluble acida. Atter dryina over sodium 

106/su l phate •••• 
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.-ulph te t • ether waa remove4 ·aoo the ac.1d residue dist i l l ed 

1rn f!9J!2• The pure acid diatilled as a .hi£hly viscous· o11 1 

~Da .in f .raction b, ,p , 14.5-158° /0.4 .m. 1 3,3 ,iralba or S~ ot the 

t heoretical. 

Found a C, 76,4,0 ' R1 7,.4 

c13 ~602 require a s c. 76,6 J 1 7. 

[o. S, .§.}-Bicycl.o-4odloept · CarboxrUc Acid, 

[0,6.6,]-:Sicyc:lo-dodecats-1e~W carboxyl1o a.c14 (O,Si3 a.) 

wee rliaaol.ved in ~lacialacetic acid (15 e.c.) and added dropw·iae 

to a mixt.ure ot. .51 palladiwn chloride aolution V1 c,e·,) sn4 ~ 

gwn arabic aoluUon (6 c.c.) 1n the .hydroaenation flask (lgs.cits.) 

the air in t-he tlaak wea repl ,acec! w.ith .ydroaen and a aolution 

ot colloic!el palle41WI11 pre pend by pauin,e hydrogen into a 

mixture of ~ - palladiWil chloride eolution (2 e. c.) em 2 aum 

and the quanti t7 of h:ydroaen at atmoa her.1e preaaure meaaured; 

t he ~duct on was aluaisb and ato.ppet! after bydroaen (123 e.o. 

at. N. r . r .) had been abaorbed (i.e, eq\livalent to 1,9 double botda), 

Tbe ml"t.ure waa t.hen evaporated to dryneae at t he watet"'· p_ump. 

The r aid.ue was .diaeat.d with cauatic af)da aolut1on arid non acid 

llle ter1al (less 'than 0. 005 a.) removed by wae in& wi~ ether. 

T: aqueous layer w s then ee1d1t1ed ana tJle libera ted. acid t.ake.n 

up in ether. 

remained behind aa a .bi.ihly viacous, •J.mo•t colourle8a oil w ich 

alowly reduced aoeton.e permaO£anate a.nd •••~Y ac14 perunpnate 

aolut.ioll.8. 

107/ (0.5. 5. >·••:·• 



12-•iti·J•IIeUlo:AdJS!af G•tbux),=it .; SM• 
to. 6. 6.l•Dioyc14J-<to4e.c:•v1•• ·o••ttoxy1lo acid (O.rno a.~ 

wae -dlsGo~vetl iD. · al•~ct•l •••tic o14 0.0 o.c.} aiM! a<ta.•4 4ropwi•• 

w1 t h Shflktq · u • a1•tt ·" of • ebl:orople:Unic eel4. eol ut.ion 

(4 c. c-.) an4 21 aum · a.-b1.o eo~u,toa (6 e ;c.) •ntt al~olal a.o•tie 

ft e flap 

na was·.ed wt · a; a fu~tQf' qun\1~1 ·of aleot•l :•e•Uo aoi4 .(S e.o~) 

ariiS. , ia AltiD a44•·4. -

' ne •tr i ft the eppara~ ,_.. " Pl•e•d wit.b · 1\Ydr oae:n 

aw • •oJJ tion of c .,l.lo1dal platlnWB. prep.ttNd by P"'••t.na 
1 *ro en tor 15 mi tmtcuJ lnto • ld.xt;ure ot 6:1 c · lcropla\1nlo aa14 

- ol \ i (tn (2 o.c.) !lntl lit awn arabic a&lut.1.ol\ (1 _e. c.) a44e4. -

-. · reacti on Q~ae.e4 att.o.- by4.ro~e:n (181 o.e. et. 1'. t . P.), 

e J:1V~lli·nt. t ·o 3, 7 flo bU bol'lill• lli\4 be•n a'baoftede 

f t~r t . e reaet.l~•- wee oo:m.plet-•• t.be .tnist ur• ••• 

ev--a r ·ted t.o ~ne•• t red.1.1C•d p~•••at"• a• ., ••'•~ tta·Ul.. fn• 
~ .sicl~t aa d l,£e$tAd . wi tJ\ eaaeuo ·•0-4• •olut~toa •D!! ~hla equ.ctu.• 

aolut l on extt· "Wd ·· 1tJl •~her t.o J"tmon aor• acid i.m ur1t.c1•• · 

ye.llow o1l nm~ined •t~icl" 414 DOt .redue• : ·t,fl St~iuln. periDJUla.Uat-e 

aolut.iona. 

[C.,e. s.]•bJgxele.u4eeavl•• ' o&rboxy11• •old (\). p .• 

140-161o /C. • -. •• • 2 a. J ••• ata•o·Lvea ln abaoluw al;e•ao.l 

(6 o.c.) am co.neeat.retetJ. aulpll~tc -•c14 (Q .• 'P c.c_.) ad. ·~ with 
./", i 
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Aft r retluxin thie xture on w ~ r b t n for 

· ree hours 1t w~ • oured into ·eter 0 nd the est r t en up in 

et ~er. 1e ether(!al extr ct wae w ahed wi tb. 1· -sodi car bo-

te s olut io · and water aJld f i n l ly dried over ,sodium sulpl te. 

emoval of t he ·e~lter lett the crud est.er (2 .15 g .) w. ·.i eb w a 

distilled, M t..l'le frac-tion b. p. 177- oe. at 15 m .. m. Ol)llected 

.Qt hYdroaees te1 on ~ .tu9Jea. (A) Liquid Phase. 

(i) {9. 6 . · .J-bJSxPlo-dod.ec triene c rbosyl!c acid 

(l.O Jl. • ) a he ted wit-h palladium charcoal c telyet ~ . 2 a .) in 

·tr •~ of e r bon dioxi e at 220°C. tor ten minutes. fter. 

cooling, t he mater ial a extracted out wit peroxide tree ether. 

emov 1 of the et er left a · viscous reeidue i ch c ould not be 

die t lled and ·hic .b aa almost eomple\.ely inaolu le in petrol 

e er. 

':rhe trol solut ·on had e blue- ree colour w t en 

phosphoric aei • but 

not li . c oul ~. re enerate tro the sol ticn on d.d ir,t£ water. 

(11} (o • .• 6.]-hiqxglo-dod.ec· 'W>i ene ~ rboxylic c·id 

(1 •. 0 • ) w .a 1 tilled. from lla<.\ium charcoal catalyst (0. 2 a .:) 

i .n the liJ.anner reeo tmended y lattner end yea (Kelv. 1 Chi m. !Sl!.• 

1 .. ~, a!. 907 ) • under sliM}lt va cuum, bot all th t · aa obt 1ned, 

w • a lot of hian boil.in~ material and one dro ot 10bile pale 

gre nia oil ri · a s .ell remini scent of decal1n ana i c.b d i d 

· ot r a'ily . sorb bro ne. It w $ t. erefo:re c o si ' · re to be 

ossibly mixture of h ro-n .phthelenea. 

109/ (111 ) 51 1 r •••• --



· (111) Similar trial-a were e rried out with t.he 

correapolldin£ ethyl ester ot the ac1d 1 but w1 th equal f i. lUN. 

Dehydro$(enat1o.n ri.th auJ.pt1ur w· a a1ao unalolcceaa.ful. 

B Y•po yt Pita at • . 

(1) Ethyl _ (9. S. s J -q1cxglp-doclecatr1ene oat"bo·xyla.te 

a out (2 a.) w • very slowly diet:i lled. st 13 m • . • preasure fr.oa 

a ·• mall d1st.i ll1ns tleslt {A) 1••rsed in &n oil batb1 tbrou.ah a 

cstsl;vst cliarnber (! ) (7.1 c.a. lonaa ~.5 c.m.. in diameter) tilled 

with 30% palladi~ cha rcoal c.at.alyat mixed wlth an equal wei&ht. 

of aabeat.oa. and maintained at • tempe~at.ure of 325oe. in a 

metal bath., ae abown in the diaaram ([). 

The. first few drops ot liquid distilled into tAt 

reeeiv•r C aa • pale blue oil 1 but aa the d.1atillnt1on continue4 

"'tJle colour ch.anaed to dark ~een and it wt~a fotmd that the blue . 

coloured material. waa formed only when t.be rat.e of d1at.il.lat1on 

waa very alow. ·owever. it wea found exeeediJ?ilY difficult to 

maint J.n sue -~ a slow r -ate of distill tion with t hia type ot 

apparatu•. 

'I'be apparetua was found to a1v• aood y ie1da ot ethyl _ 

azulene cerb.oxylate by treat.in,c ethyl {9 .• 3 • .5) j-b:1C:£plg.decatriene 

carboxyla·t.• in th1a manner). 

hen all tile- eater h.ad been distilled the dehydropnatec" 

material ••• fractionated at. r4ldu.ced preaau,re aDd the tirat te'W 
' ' . 

dl'Qpa ot diat.illat.e came over blue .in colour, but. the bulk of the 

mete.rial d1at11~1•4 at l?0-4°C./13 m.m. aa a pale reen. ·liquid •. 

The ultra vi)et ~baorption spectrum ot t.h1a fract.1.on closely 

r esembletS that. ot \be atart1nfi materiel. 

110/'l'be •••• 
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he bluiah dro_ps, d.iaaolved i n petrol ether .• were 

s ~aken wit.l'.l 85 phoapn•ric ecid and the complex so tor.r.ned 

se,per at.ed and w s, ed wi t.h pe trol ether. lt was \he added 

with good s ski~ to a r:nixt-ure of atber and crushed ice. Lhe 

blue material rej;eners t.ed in the et.ller layer de onatratin~Q the 

pr esence ot an a·z ~ene-like com.pouna . Removal ot t.he ether 

left an intensely bl.ue oi ly residue, about 3 mg. 

(i1) e. t . Lins tead· !J.... !i.l.• (i. 1 1937 1 1146) • 

The aoppr ty1 a In t i .a inet.a·nce t.he ap ·ar a t us shown 

in t he i s&ram (11) waa u.sed. l t s des igned to oper te at 

a. very slow r&te of fl~w as used by -instead. 

The eater w s delivered t..o the c at&lyst chamber at a 

rate of 0.005 c.c. per mi:rmte, by allowina it. to flow through 

a fine capilliery (3 e ft'... loll£, and 0 . 96 m. m.. in d i a:meter) 1 the 

size of t.ne apePt.ure of which, was ad· uated lay pusnina a f .inely 

rewn out ;ilasa rod with a minimum diameter ot 0. 80 m.m. and 

2 <:em. lons into 1 t. The d1a·meter of ~~• alaea rod was c oaen 

ao -t.hat. it closely fitted the upper limb (A) to which it was 

a oled with a piece o! r '-lbber tubi n& liahtly &JUeared with 

vssaline. The f .iine capilliaey burette (B.) (0. 2 c.c. capecity) 

was used in ~he settina of t ile rate of now wbile the l araer (C) 

was used sa a reaervo1r. 

Tae eatelyat cha~r (dia. 1.6 e.m.l 7.5 c. m. lonJZ) 

' w s c ons ructed ot Duran Jena aJ.ass. T. .e inlets were made of 

tine cepilltar1es to avoid t he tormation of drops. The tube 

W 8 pac ked Wi t ll a mixture ot 30 palladium e harC0$1 (0 . 78 li•) 

prepare.d accordin,c to t he directi ona o~ Linatead Qas..&,1l.) and 

'rhe ca ta-lyst chamber . was 
111/heated •••• 
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beata4 in • eloaely ti\tima •o1id copper bl~ck made in two 

hal•••• 
l'ne · Du\le\ from \be receiver waa conn.ct.e4 t.o a. Duma• 

n1tro~~~e\er, where tbe volu.me o~ £•• evolved waa collected a.ad 

meaaured ov•r 6IYt ~ota .. tum i17droxide •olut:ion• 

The opt.lawn temper t.ure tor de ydro enet1on. w a tounc! 

to ~ 350-asooe. ·t 310° t.he evolutJ.on o.t hydroan waa very . 

a low~ 

Tht Dtoydnaapatiqn~ 

Setore the reaction na at.art.•d• t e s ;sr e\ua waa 

.. 

a· ept. • ut it.h carbon dioxide until micro bubbles ware tor1.ne4 1n 

the nitrometer~ · \hyl [o.s. s] -bigxsl.Modecatriene c:arl)oqlat.e. 

w s t en allowed t.o tlow into tn. oa\a.lya\ chamber et a r toe ot 

o.oos o.c. per minute.. A very alow raw of flow ot carbon 

di.oxiC!e a& also mat · ta1Md. A viaoroua evolution ot pa aoon 

beaan and atw.r • halt .hour · drop ot colourles-· oil d1at1lle4 · 

over. 

hen t ne apperatua had reached an e u111b.r1um the 

vol cf aa (320 c:.c. at .· . T •• ) s:•nereted t'rom t.h.e ea\er 

(o. 76 e .c.) wea aaure4. t hia correaponda t.o ro,. · · ly 1'our 

lecul.ea ot y ro&en t;rom e:veey 10lecule ot eater, 1. •· one 

more than waa expected due doubtle•s to t. e tiaaion of t he 

carbet. oxy 4roupina. and tbe avolu~io:n. ot ateae.ous . ydrOcarbona. 

the ut.er ial obt.eined from the e•t.er (2.6 a. ) was • 

colo less mobile o.il (0 . 5 c .• c.). It. wee re.fluxe with pot.aa- · 

• .· dro.xide (0 . 26 a.} and et.byl alconol (l e.c.) tor one hour. 

!'be alkell aolution tract.·iou ~unt.~ to leaa t. an one drop ot 

.erk brown oil~ The alkali inaoluble hydrocarbon (0.3~ a.) 

ll21•••···· 
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It 1-s c.onaide,red t,o be e mixture ot 1aome~1c. 41methyl napht.ha• 

lenef p crstea. 

Founth C, ~. ~ ; ll, 3. ~ 

e18 t].507N3 requ1J:"ea: c. 56.1 1 1 , 3. 

i e once cryst.alli.atd mat•rial a .. l.20•122°C., o .05 .· 
l 

·a.) ·· a ahaken wi t.h eli lute cauatic aode aolu~1on and weter until 

tree trona picric acid. The ethereal ext-ract. w a dried over 

calc1tllll obloride. __ biOYal of the ether lAtt one drop of colour-

lea• mobile oil which ••• ueed in the ult.raviole-t. abaorpt.ion 

• ct.rwn atudy. The ultr• riolet abaorpUon a:Ptctrum .Qraph (Vll 

ia cb&racteS"iatic ot al.k;lated naphthalene• anj thia product is 

o. t to b4l no at. likely a m1xttire ot dimethyl u p t. alene a. 

(ii!l Bllhtr IPitA yaqpur phftt 4th:ydrpgtM\1op. 

l'ht •Pi?f!rntQt. 

~· m t.erial .to.r debydroie:n&·t.ion waa aupplie4 •• 

reQuired trom Ute reservoir (A) to tht 1 c.c. uette (B), the 
. .. 

to ot w icu w a connected t.o • u.rcu~>y rconomater- uaed t;o 84juat 

the aaa pres.aure in (B) 1 i.e. to c.on\rol f.he rate of tlow ot 

li.quid \.h~OU£h \lie fi.ne cap1ll~ ary, _ ) in.to the c talyst. cbamber 

( ) • The r eceinl" (F) woe connected to • w ter pump am. • 

pre.as re of 15 .ru.m. ain\aintd in Ute catalyat c am er. 

The. e.a ill ,. ry tube,. which waa made fr-o-m • th.ermoMtar 

ttube w.aa dr wn out ao t1l t it delivered tt~e eater ·t a r e \e ot 

0 . 015-.02 c.c. pel' !dntttA at. · · preaaure dittet-ence. ot ?40 a.m. 

It a then poaeible io -v~~:~y tn• rate of tlow from 0. 005-0. 02 c.c. 

pel' l , Ute 'Y V&ryiJ'lll M . tJ"'Jlt 800•0 IDe llle 

114/Tn••• •• 
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he cepill : r y which a BllrrouJldet! by a w ter cond~u1- . 

ser t.o maintain a con t:Jnt. viscosity; wea connected to the 

c talystt chamber below a·oo . • barett.t. above ·witt preast.U"e 

tubint.~e ln order t o avold b ock •• of the ca ll ... ary1 absolute 

c:leenl1neaa 1e nee , ary * ana fo.r ~ie reaaon 1 t ia best not tA . . 

lowe·v r, to prevent 

a a leakaae 1 t ia e t ~a red tr6th · 1ck areaae on the out-aide. 

·r-ne tep w e rotected from t b• eat. ot · e block 0,. aeverel 

t b1ekneeeea of asb etoa bosrd. ·he co v ·r bloek. ,w s ) i rtained 

\hroU£fio t et a tex perature of 840°C. 

Iht l1fhxdrogeMt.ion• 

. jtJ yl B:>.s. s] - b icvglp-dt odeoatr1ene eerooxyla-u ~·· 

al owed to flow into t. e o.at.elyat e amber a·t . a rate of 0 . 006 c.c. 

per m ... ut.e. e diatilla\e a • colourless oil w ic · was 

f und t.o be ma 1 nly et.hyl nsp t.h lenea. 

rate of flow was i.ncta&aed to 0.18 c.c .• per 11nut.e.1 t -e d istil.l t• 

ea 'e over dee · . lue in colour. lt w ,. distilled sJld t.! e 

fo low1l\i tracti ons collec.\ed at 15 m..m. 

Frect.ion (1) b . p . ll -120 deep ~lue (tya roeerbons) 0 .16 a. 
{1.1) o. 3 8· 

(111) 140-170 1ntenae blue-violet (eat.ers) o. 70 • 

(iv) 17 - 176 . • so • 
T e _ydrocar ·on fraction b. p. ll.O-l.20°C/15 m •• waa 

d1asulved in petrol e tner a.Dl1, ext.raet.ed with ic:·e eol4 a&'J. phoa-

or1c acid. T ' ' red pnoap or1e aei.d ext.t"-act. wos w a ed several. 

t,.imea wi t.h etmall · ort..iona ,ot pet.rol. etner and _t e ••ulene like 

- rocarhan re ener ted by pourina the mixture :t to a v11.oroualy 

ll6/. tirr.d •••• 



at.1rre4 1xt.ure ot peroxide tree ether, lee and ter. e 

• t.ber laye:r · · ~. then au .and t in.ally at r. 

"' · val 
ot e\h r lett an i te atly ul t.ra rit~ coloured bil ob u~ 

5 • • e viaible baorption a ct.rwn. ot· 1• .· . trial la 

a _own in re (Viii). It was not found . o ·ai · e to obtain 

crystal.-1 • a r i v ttv·e . 

• ll.t.ravialet a aor U ·on a ct.r ot ~• 4ee blue 

et.i on (111) ' owe t at. . t a ainly unch nz• e .yl [G.5. 5]• 

l t -w a diaaolve: 1n. li '" lt 

petro et .kG I" (26 c. c •. ) a· · . ek.en 1 a · · 11 port O:tJa of iee-cold 

85:- t.toap ·oric eid until t. .e petrol ether l yer s al 10at. 

c:olourle••· ··• ark red, puoa or1c: c1d layer • v1 -oroualy 

8 en itt · 1lt port.i·ona of .etl"ol e·ther (4: 0 c.c. 1 ll).. :t\ 

s t .;en our& .' w1 A a .. a · ina 1nto • m xture o.f e.t. 4U' 200 e.c.) 

e or ed ice. 

r,y S· t reduced resa re in ere of c r bon 1ox14e·. 

· · e ~ e•p b · e. oil ~ . 03 • ) w i<f r 1ne4 w e ~sed itt 

e vi i b le •b c;r ticn a . etrum ot.udtea . aee repb (X) . . e 

awdy of .t.n.• viaibl.-e abaorptio.n s . ctrum a . co · rietJn of 1 t 

wit ou deac:r1~4 by ·1 ttner atld Coworkera 1. io ted t. t;. 

t · e .ua -t1ty of azu~ene like erial _rese t. d1d .not exceed 6· • 

It wes no~ .tound po&Mib . e t · for 

te.rial.. ant! 11 ttA pt.a t.o obt-ain t • 

,pure ester er-e · unaucc sst 1. 

I nvqa1fi get.1ap gt' \ht .phqapl)ptis; tQ1d *naolQble trgtipp. 
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The co-mbined ·. , e t.rol e t.her sol ution• trwa t.h':ree dehyd:r~ 

aenstioru ex~r.iment.a 1 after t.he ren.ov -1 •t tJle blue mat.e:rial 

with 86] ph.oaph~ri.c: acid , ••r• evaporated an! t.ne residue 

(about 5 &~ ) • saponified w'i tb 101 aqueous po·t.aaaium ydroxide. 

The unaa.) ni.fied .ma terial ~ . 62 a.) W38 t reet.ed wit.h 
. . )Jtcl"t' ' . . . . • • t · r trt.ed alcebol1cAeo1d s-olution (5 e.e.J i.e. about 0 .26 I • 

picric acid-). It formed a picrate (O.ll a.) m • .• 120-1°c, 

i dentical with t • isomeric 41me\hyl nap..t1t.haleoe pie rate mixt-ure 

otlt.aine4 in e previoue dehydroaenat1on expe,r1Mnt. 

The :reaid~e. w·hieh failed to forll a 'picrat.e wa• t.s.len up 

ia ett1e:r arui ahakan ·'With 6£ aq.u.eoua ceua\10 soda un~il tree troa 

pier1e acid. After re1110vel of the et.ber, \he dark brown oi l 

was distilled from aodiua1 b.p. aboU:t 230°C.l760 m.lll. The 

absorption apec·t,rum (c. f . goa ph vii) ,. .. found t.o be. very aimilat 

. ·t.o that of the 2 a7-d1me.tb,yl nap u~.slene, and it. i a eonclu4e4 that. 

\ hia fract.ion 1a ma1nlJ a mixt.ure of ·diMtl\71 naph't.halenea • . 

The alkall •oluble Dl t.er1al (2. 76 e. ) w a d is\111414 

and yielded a viacoua acta b. p. 110··1?0°C./l •. a. m. preaaure. (2.1 

&·, olive areen). 

nate aelu\1ona ana. abeor~ mue • bro.m1.ne. 

1'b.e acid mixture (b.p. l60-170·°C./l.O m.m.) wae diaaol~ 

ved in abaol utA alcohol (3 c. c.) and coJJCent.reted a ul pt .uric acid 

(0 .3 c. c.) and boiled UD!er Hflu.x tor two ho1.1n on a w~rt.er 

bat.h. lt · •• t.'hen pound into water and extr acted. w1t.n ether. 

the. et.i ereal solution ne woahed wi\h ao41um carbonat.e a·olut.ion 

!lea•v•l of t.• • af.her 
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yield.ed t;be c~Ude eater (1. &6 &•) whictl waa dlst1llet1 a t 13 m. • 

preaaurea t he t.ollowin& trect.iona be1Jt& colleet.eda-

Fract.ioa (il b.p. l 65-173°C. O• S ·.uatua. 

(11) b. p. 173·17'6°C. ·.s arama. 

r.ne abaorpt1on ap••U• "8 ot t.he \wo tract~ ana were 

.atudied. •tl4 ft-act.i \lll (1) waa w1 tbout doubt. uinly unchan&ed 

ethyl do4ecat.r1.ene eft' ox~ l~t.e. Fraction (11) on the oet er 

haD! waa aome what. .ditf.eren\ and tbe presence of . rom .tic 

rearrenae · ent product-a were auapect.ed. 

In order t o rern,eve e l l t e u.neflanaed e.t.~yl [u.s.&] • 
bi.c:rglg.c!bdec t.rieM .c ar boxyl t.e fnctiou (11·) (0.5 K•) waa 

refluxed with pot•••iua permaqaD&tl (0.2 ,a. J d1aaolv.t. in 

tcetone (10 c~c. r ·= w•ter (10 .c.c.) for 10 lllinutea. f.. mixt ur• 

ot ao41wtJ ~ta~1aul.phlte end a aulphuric ee id w ·a t ·n added. 

'l' ·• et.heJ"eal aolu-; 

tion · waa weab-84 t ree of acid oxideti on produe"* wi·th l · . aodt ua 

c r bona te aolut 1,on, w1 tb w wr end t1na117 ilried over ao4!wa 

sulphate. on ~emoval ot ~h-• ether. \lie eater (0 .3 a.) r•ma1ned. 
, te ·""'-v4t ' 

. It as found"t.oo n ak an abaorpUon of l.1Qh~ to cotl~in. much 

napht.nato eaur. (c·.t. absorption apectrum of e t.h1l 2-napht.hoate 

aph xi J •nd ia ~lou,an.t. to ~ elt.her o·f t e t.ype A or B. 

cx>~c 
A 
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aa diaaolvttd in abaolut.e alco · ol (20 c.e.) and concentrated 

After· ref lU.Xif:\K 

- • e tbereal 

l ayer w s twice waahe4 with water anc:l 4:ried over sod i um aul .Yh ·tt. 

f. e eat.er treed from ether was distillecS OM the D.\2ter1al dia-

tilled, b. p. l6So 112· - . m. ;;.bia m ter1al w • used tor e 

ultraviolet eba_orpt1on apeotrwa at.udy, s•• raph xi. 

o. f . alk.im !IE· • lik-~ • 11.. 1033. 

a at-BIPI•norcerad1eaa .earboxt11c acid. 

N4pht nalene (1030 a. • a mol. J waa melt.•c! 1nt.o a t.wo 

and a l:t l itn, three necked tlaak ~qQipped wit.· en ir oon­

enHr .• a rapid stirrer and dro in& tunnel , and mai tained 

at. l 40- 6°C i n an oil . b t.h. To t.be rapidly at.1rre4 napht.-. alene 

waa added efJl¥1 d1.azoacetste (215 r:. 88 i.e. 1.6 -ol.) over a 

wit o t at.irriq to l65oc dur1t1£ t.bree houra and f inally dia­

t i lled t reduced presa-ut"e. The .t;.ae\:lon bo.iliq ~elow· 160°C./ 

l6 m.m. c onsisted of . unreactecl naphthalene, but t.hl fract-i on 

comin,e over trom 160·23 .0 /15 m. m. cont ained Ule bui.k ot e 

ci"U.d• e.\hyl benz-no-rcarad1ene c r boxyl te (].64 a.) cont.am1n ted 

wi t.b. n1 trojleMu.e product. • 

. AI) t.nla eater t r ecti&n could not be obtained pure 'by 

,., 
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traet.iiln tion it. ••• directly aa;ponit:le4 ar.d \ i • a .terial 

puritied by CTyatallization of • correapon41na acid . 

The crtld.t eate·r (1&& a.) ... retluxtd wi t.n p.ofraaaiOil 

. droxide (70 ra.) diaaolved 1n W9ter . (140 e.c.) and ethyl 

was steam dis till• tnt ot nlco tol •n· . • exceaa n.aph · alene. 

remgved by extracti on w1 t.h •tber. t • a ueoua i yer wea t. .eft 

ac . ifitd and e liberated acid taken up in et.her. tt.er 

roe oval ot t • ether. t.he cru.de acid {122 .• ) r maine4. It 

. ' 

• ur i tle.d by ceya\allisat.i n tro elco.b.Ol and yielde4 • 

pu.ra cid (66 ,arams) m. p. 166-7°C. ('Buehner and ~· edi•er lgc.e1,. 

1 t 1a • · xt.t.~r.e o"f . ome trlc iaome.ra,. 

The eboYe aet. ·od 1& esaentially tb. t { eserl'be · by 

· cnn.r and Hedi.aer ~. , 1~3. H. 3502. ) • 

A ail!lilar c:ol':ldenes t 1on was cBrri e<! out wit.b l•methyl 

nap alerae (114 a. J 0 .8 ol.) and t.~ p.roduct b •• 16 · · 2S0°C../ 

J.S a . m. ctollected (12.0 ll•). On. .ydrolys1,• E ,p"ama ot • vi scoua 

aci aa recov . ~ i am diaUllt-d b.p. l?o-aoo /2 m.m. · •• • p 1e 

~•n reainou• maaa. · All &tte pta to cry.atall1ze t. e .mat ~ risl 

e aba r pt1on 

apeutram iluowa it. to be very ai rnller t ·O beDS"" .. orc titl"IKli ei* c r­

bo.x;y1a.t,e. ••• u• h (x11). 

The once cry t.allis•4 btna-norcara41ene c·erboxylic act14 

C..p. 166-?oc., eo a.) waa 41aaolv~d in abaolute •loohol. (210 c.c 
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' I 

boiled ott, wat•r edde4 at'il the ••tAJ- ext.r•cte4 o t w-1 \h ether. 

The ethereal ex\rae\ af ter. be i n& waahed wt tb l~ a~ium a · l phe t.e< 
I 

The ether • •• remove<! ·~ \he reaidue d 1fl\.illed at n duc,ect 

preaaUH, b. p. l 80-3°C./16 m.m. (S4 a_.) 

T.b.ia ntf t.erial waa uaed tor U1e abaorpt..ion apeetrum 

atu.dy· • . •••· C":Ph· (XU). 

l thyl "M•Wt•r•• g•rlpoplt.•· 
· llt.Jltl bena-llOPe:aracU.ene carboxylate (2.609 a.) 41a• 

•olve4 in. •tll1l alcohol • •• a aken ·w1 tb 1\yc!roae"a i :n tl'~ preaenee 
' . 

t# 

ot • p•ll.a41U&II/calo1wa earbout.e ca.talyat. (luach & S·tove ~'). 
. . 

A total ot 271 c.c. ·ot bJdt'O&•Il .• , M. f'. P. were ebao~be41 i.e. 

eq\llvalent to (). G · double bond.e. 

ne bUU of t.he uterial (SO It• )· w a \ben dieaolnd in 

alcohol (100 c.c.~) and analteJA w1 t.h ~rocen 1n tt • pn enot· ot 

· \he eetalyttt (10 ••) under • prea•ur• of a ataoap~erea in the 

hen the abaorp~ton ·of .bydi'Op~ 
• 

waa eoanplt~ (abou\ 2 boura) \he catal.yat waa .t i l t.ered ott, ~he 

alcohol r~tA'lOve4 ani 1;;.~• re•idue. cSiet.illtd at re4uc•d preea.~.­

b •. ,p. 1?9-185oc./l6 m.... 4.5 araaa. 

Four.dt c, .. n.G$, Ba 7'.6 

cl4 . 6° 2 req·&lirea I c. '17. ' - • a, 7 • ..U. t 

k tJly1 ~na-DOl"CareM eer'boxylat.. ••• ~lyH4 wt\a 

aloono11c pot•••i• ~xid•• · 1'he _aol\1\io:n att.•r retluxi_Jl& 

. 121/tor ..... 
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tor halt an bour wae ac idltie4 and the p-recipit.at.ed ee1 · tilt.erd 

ott ana J'eeeyaullized fr·oc alcohol. It does not cryst.all1ae 

well, doubt;Lesa awa t.o the increased number ot theoretically 

., oa•1b~e eometrical iaomera ia t.he reduced produo\ a.p. l 62..,..0 e. 
Fotmd • c, 7G.EL a 111 6.4 

c121J:L2o2 requlrea 1 c. 76.6 1 a, e • ., 
hen mixed with beu .. norcara41en4t ceJ"box,ylic acid 

tJlen wsa a · eprese1on ot the :nelt.in.a point. 

ieoa•norcarene earbo~l1e acid waa alao prep red by 

ydroseM~ion ot pQre bena-uorcar•41ene ce.rboxy.l1o ao1tl (2.36 a.) 

wit l •. ydroa:e in \be pNsence ot p&llacliwn/calclua carbQn&te 

catalyat. droaen, 275 c.c. a\ .; • T. ' • 1 ••• e uivalent. t.o o. a 
double booda 1 was ab orbed. 

\hBt alNedy pre·pare4. 

The ma\eria.l waa 1den.t.1oal with 

Cprpepaat1on ot tf.hYl b!M•poaarsM gt£boqlat,t with et.hxl 

E\b.yl bena-DOrcareM . (46 il•) waa nested to 148°C., and 

e~byl 41-Poacet.at.e (lO a., 0.33 mol .• ) ad4e4 ·dropwiae •1t.h r• .ld 

stirrina over a period of tive houra • Th• react.! on ••• e.oJDplt\et 

...,;... .. ., .. ~ . . 

react1on~ns then d ist.1lled at reduced. preaau.re , t he tollow1na 

frtJc\iollS beiq oollected.;-

.rract.i.on (1) b. p. 130-150°C./l.O m.m. aa.2 a. 
6 . 0 -. 

Fraction (i) wh1cb, cons1at.e4 of uncban&ed et.hyl ben:a-noree.rene 

e•rboxylet.e w a ret e t.e<l ri t.b et.byl 41 zo,acet.ic eater a a before 
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, • ·. i · boil i 

tr ct.io:u con•• o:n41~ to trect·i on (11) 1 from t1ve such c tden• 

a tiona tre •mel t.ed C•boQt l S a. J· a_nd red~st1lle4J t he 

f ract.i D oil_ n& l60·1900C./l.O m.m. (0.7 &•) ~1n collect~4-. 

Ae 1 t ·w • not t ourid poaeible t.o. s et. • ure product by frao.tiona• 

t.ion. aome of the · •t•l"ial ••• . ~rol1"d • tollowaa- · 

fh.e crude est.eJ> (8 a.) ••• toi~ed with. ot.aaaiwn 

hydroxide (3 .• } disaolved, in at.er (3 e.e.) t!nd alcohol. (SO c.c.: 

T' ie mixture w a r etluxed t r ttve houra and then extracted wit-h 

e thar .to remove unseponitiecl .auba·t eneea .• The a ) 1e oU:a ·1 yer-

. w·auJ ac14if1•4 •nd the libere\ed ~1d• taktn up in. etb,•r. The· 

etlt~real la7er wa·• dried over aodiWll aul:phete. Remov•l ot· the 

ether lef t. • ~e·a1noua ol11.1 w icb could not. be cryst&llized • 

.. n. d.i at,iJ. tion a t 0 .1 m. m •. preaaure contJ1.4era le decornpoat tlon 

t ook 1 ·ce. The yell ow (,pale) di·atillat-e aet t.o _ aol i d ••• 

~of eryatal•• m ••. l6l-2°C. wnlch ·On. reor;y$tallizati on were. 

ent tie t~ b«nz~tmrca:rent carbbx;y:·l.ic sci • 

t • pta \o s.epar ~•. e t•o acids .e . omatoar•Ph• 
' 

icel17- we.r:e e u.•lly unauceea.st 1, an a\t.ee~pt ••• made to aaparate. 

·t nem by t.ract16nal d1etillat1oa ot t.he1r eatera. The crude ac14 1 

ixture (1 • ) wee c!1sa·o.lve4 in ttb•ol.nte aleo· ol (6 c .e. ) ·•uld 

•t.Upburic aeid Co.s. c.c.) aclde4. Aft-er retlWtin& tor 5 nouz.a 
t ' • eater· ·w a worke4 u.P Ifni!· distill•'- •·t. o. ·1 prea4ture .• 

Fraction (1) 'b.p .. 120.130•0. ; 0.3 •• 
FractiQn (11) b. p. l30·l60•C. I 0.6 a. 

Al "ou traction (11 ) p-robebly oonta1n.d a h1&h propo~ion of 
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'\he tl1carbetholq eor.1po\Ud the aepan·t.ion ·waa n&t e u.ft.lclet1\.i7 · 

Jooc! to ob·t.t·in Uatect.or.Y ealytic 1 tiaur••· !be abaorption 

of \hi a t~act.1on (see araph XIII') na tow:d \o ~ ve.ry 41 f f'erent 

f rom. the s ·t. rt.1n& met.er1al ·an4 much mon lU.• t.hat of an etbyl 

uclo-n•pta.t.r1ene c rboxyl,a te .• 

The e:rU4e eat.er condensation product n , d1a\1lled 

from 30 . palladium ehoreo.-1 cataly•t · t. reduced pnaaure. The 

trtaterial c1me over pale :bl'le. in colour (b. p. ~O-l40•C./l6 .m.) 

but · a eolourleaa on rediat1ll4:Jt.!.on. The absorption Sl>ecti'"u.ID 

ot· ~ie mete.rlal ••• .tound to elo$tl7 reaembl.e trh!it. et· 2t7-di- · 

me thyl. napnthalenj . (aee ar•vn XIV) al34 it ••me t.h t in t-nia 

pier ~ ·ttt • ore nee eolotll*e4 

n~edlea · • :P• l20•1•c., was prepared but a ati ataotory analya1• 

coul d not be o'bt.a1ned, probabl;y ~caaae \he d1~ · yl n&p,tlthalenea 

were. contamiutea with 1'18t.by1 nap tbe1enee ;rod uc.e4 b7 dec.ore-
, 

• oxylat ioa an4 denydrog•nation of t.be etJ: 7l ben&-norcarene 

c arboxyltrt.e, kf own t.o 1M preaent. in the crude e ·ter·. 

l•CblptoQyd£1M•DI• 

CoiiUiJer.,ial 1ntlene OU..J- end Amend, SO$. pJtect1cal, 460 

II·) was s iuak•n with SlO% caaatic ao4a, concen~at.ed ydroc lor1c 

eci • aQitl •• t.ur t.etl ammoniwn aulpha te. 1n ttd.a order and f i nally 

r1ed over c: ~J.oluia c 1loritle. It. •• then coole4 i n a freezina 

.mix re t.o •tl' to -looc. end $e·t.o.rat.a4 w1Ul <try hydroa•n c tl ,oride 

tor t . o our'a. t t er the exeaae ot ;y4ro. _en c lori 4e had been 

removed in a str~am o.t au the rea:idue w&a 41at1lled at, 15 m. m. 1 
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b..; . 10D-ll0°C. A total ot 320 JtrllN wea obt;a~net toaether 

with b~ut 60 o.e. of low boi liq aa\er.ial. whlch did not. 

react w1t.h hydrojlen el'Uor14e. 

e.t. wortb i.e lM71 369. 

•1•aer'beJ- 11£, 1e11 .. ._ 144U. 

l-O;loro-hy4r1ndene cses •• J 2 JIIOl.) il d1oxaa .(300· e.c.~ 

and s a~l t.ion of pot.aaai• bicarb nat.• (200 &•) d:iaaoln4 in 

· tar (600. e ... e.} w•n·•· aep•r tely and coDCtutre.nUy edd•d to w•t•r· 

(3000 c.e.) in a f1v:e litre ·flask • uiP·PK wl.\h • r id at..irr~ · 

ne x-e-ac.t.i oa Ddxtv• ••• t. en 

allo-w d t.o · atelld over-nip \. lt. we- extracted wi.t.h etiler (tvd.oe 

Wfla tomld auf~1eient) al¥1 t.he c:omb1ne4 •xt.ract.a af t.er d:rytna 

over aodha aul.pha te wen d1st.i'lle4. tree of eUler on. a w 't.er 

b tJl att reduce ~ ; reeeure. 

Tne reaidue w • d1.atille4 at hi•b vaot.lum ·alld the 

Collowina tractibna c·oU.otect •t 8-10' .a.m. pr-taaure. _ 

(1) b. p. ?O•ll0°C 70 a. maialy 1n4ene. 

the alco -ol. , 
0 

(111) l4o- . 84 a. 
n1• yie~d was t :nue about. 47 ot \he \beontictal Qll8n\it.7• 

c.t. h l•&erber liE• • l.iU1. if., l+M. 

1- eqtoxy-nzdrindtDt. 

T . a c~• once diatilltd l-nydrosr•·h7drind ne, - •UU 

c.onta:1ning •o• i ndene, trao.tion U.1l. wee mixed wi th acet.1Q 

, ennydride {lOO e.e.) and e lowly heated t.o 1 o• Ov·•~ a period ot 
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It ••• tne:n pour~ into wat,er • ·OS a.oa1uva cull"bona\e 
. "' ' 

powder added u.nt.ll no 140Ft ca.rbon diolCitt. w a evolved. , 'Th• eate-r 

w · extrac.t.e4 out with eth•r •m. 6r1ed over aocUWII. sulphate. 

ll tter removal of \ he tt.ber • aaponlt1cation equivalent a ,.owe4 

\he presence ot sa. e. t.er. 
. I 

• ms.t.erial • • • distilled. and yielded t h.e follOW-ina' 

tract. ion~ t 11 -. aa. prea•ure. 

(1 > 1+-120oc. 

(11) J.20-140°a. 

(111) ·ebov• 140°e. 

40 grflll8 . 

70 p 

!he aec,om tract.ion w • re41at1lud and tbe tJ-aet1on b • . p. 126-tG / · 

ll m.m. • 58•2 "rtuns w•s reta·1Ae4. 

l•Ace\oq•¥r.ind.en.e {56 ••·) ••• tft,fi t.e with eth7l 

1a&oacetat.e (1.0 c.c.) a·t 100•60 over a period ot t1vt oura 

1600 oveJO a period ot two tu>ura. 

he . n.ct.ion m1x~ur• w a \hen diat.i l l ed , t.t • toll.owiq 

~reetiofl'!, beinQ collec\dt• 

(1) b.p. 

(11) 

sa-~ /o. 1 ··~ 
ll.O.St.X>G /0.4 =.m. 

61. 9 . • reeovel"eC! eate 

s. · .i• ·viDle t bl u•. 
(11:1 ) hip bo·ilina residue· 3 a. y ll.ow· Main. 

Fr e.t.iotl {1) wee retJ"eata4, aeve•el. ti•a and t. en ·t.ne C.'C mb i ned 

oundenaat1on p:roductA n41•t1lled ald. t.lle 4eep 'blut trac-ti.on b.p. 

140-l60oC./0;.6 m.m. • l8 ~· coUectAd. It ••• obviowt 'from the 
·' 

bl.ue colour t.hat. it. already e.otrt.aine4 asulene. c.ompoubd.a. 
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W.tte:n t.hia JU\.er1al (6 &•) waa beat.e4 with aodiUlll 

carboute (l_. 5 a.) in a Clai••a tla&k1 11111berae4 in an oil ba'\b. 

at l6"0-70~C. · tor halt an hout'1 t.ne·re pe a urlted increeae in 

t.n.t depth ot the ctolour. 'fi e de4.P viol•\ flllltert•l produc•cl 

waa tnctionat.e4 am tn• main trao\ion ·b. p. l60-·lil0°C./l.2 a.m. 

collec-ted. lat.imat.ion o.t the uan.t.1 t.y o-f aauleD*-l.ike a.aa\erial 

by meeov1D.a t ne· Usn' abeorption 1n the v1a1ble re&ion eho"4 
' 

the pre·ee.nc• of not. more '\han 3"~ of •zulentt eom9Qund•• oa.lc·ulatect 

aa tt.hyl aJ:.ulene carbo:x;.vlate. 

Diat1Uat1on of' t.ni.a crud• ••ulena- mixture trom 30'£ 

pe.lladiwrl/charc:oal oatel,-st 414 no\ ae•• to lncreaae \he qUIIJ)a 

t1tj· ot a.aultlll 1CUCh.. · However, IUlOh ot the im ur1tiea ·•r• 

destroyed a.m the pro~btct nlld a much · norrowr d1ta.illat1on 

range l'l0·180°·C./ll a.m. It ·wae eat.iaat.ed to eont a1n 10-121 

e t .byl eaulene oarboltylat•• 

It. could not be o ttrined p~ becutuae .it. w a .ec-­

po,aed by ~ phoaphorto -ae14, and a c~atalllne oompou.m with 

"rinit.ro•toluene c;auld not. be :torM\11 owtaa \o t.he pre -enee ot 

\he cerbet.itoxy Ja>oup. l't. co~ld. no\ be puriti.S c .. · l"O!Ut.o;rra-

o ically. 110wever. •• 1 t waa cona1dered unlikely \hat t he 

i m.J; uri tie a would atfect. the viaible li&ht .llb&.or,pt1on much. 

!hie m9ter1al wee • mployed in the •r-ct%\o&rapbic atUOy. 

he crude COD(\~naation product l)~ p. 14 -160 /U •·m. 
(6 a. ) waa eapon1t1e4 wi1.b pot.aaa1' tild.Foxide (6 £ •) diaeolved 

in wat•r (120 e -. c.} tor tive hours. 



·187-

!be u.DhydrGlyaed u tevlol waa nmove4 b:y ether •xt,rac't.ion and 

the ac14 recovered br acidit1cet-1on wi \h 6lf aul.pburlc ae14. 

1he ~1berate4 acid ••• t.ak.en mp i n •ther and tbe ether layer 

a f ter aeveral wasainp wi~ water1 wm1 l\r1e4 over ·audiw:as au.l-

Tne viaooG& residue (2 ~.) 

w e re41a~i l.le4 in vacuo. Tne deep blue oil ao obta i ned 

(0 .3 a.) w • mixe4 with trini\robenzene (0 .15 a .) ant! et...vl 

a lcohol (l c.c.) end a:ently warmad. On ooolina • ••• of 

dark brotrn needle• cryatallta.a ou\. once trom aJ.,cchol a.p. ,l60-

20C. (c.t. Platt.Der. rr.lv. I 1W7, m. 224. m. p. l.66.6-16?.&0C.). 

'!he az ule;ne waa r~R;anerat.ed chl'Omatoarapni .cal.ly aa 

blue. pl.:at.ee with u ,pbt.halen.e-li&e odOUJ-. 

odium (SO 4 •) wtt• ~ed i n amal.l ~ i e·e:ea -Qver a period 

of one . our ~o e boilinar aolut.ion ~ · ot 2a3-benz-gyglo•heptenone 

(bo:nz- ·auher one, 32 g.) diaeol.vett 1n. abaolut.e 13le 101. (320 c.c.) 

1 en. ell t he aotli um was 1.11asolv'ed, t e m:ixt.urc w a oure<\ into 

w tor and u.~e cr~· atalline &leoho.l fi ltered off e t. t d.e pump. A 

f urther q anti ty of the alconol waa obt·eined by extr acti na . t.he 

tter dryina over aodium aulpha\~ ~• 

ether wes di s t i ll•d ott. 

T e c o .bine4 met.e.ri•l wes then eryat. .lliz.ed trem light­

petrol (b. p. ss-sooc.) and yield ed t b.tl -.lmoet. 11r e a~cou.ol, m .• p. 

1 Ooc ft~ 
. •• .. 6!o.l' •• 'rhe mother liquors were evepora t.ed t o. dryneaa 

-las/ana." •• . 



.. 

•. 

over a period o.t ti ve our a. e temper.Qt,ure • s t,· en slowly 

raised ~ lGO•c. over- a period ot · ·· ree houra. · • prodcct 

w a 41at.1 ed and the low boil1n,a f r action b •• l 05-130°C./l m.m. 

w· i ch w a 11iA1· 1 uno anaed acetate, ~•treated. 

e C mbill$d .. hiab boilitl,i prodUCtS from tour 8\lC 

c· n4enaetiona b •• l20-l700C./0.4 m. m. (48 e.c.) were rediatille4 

at 0 .• 6 m. m. :pres4lure. · e .fo l -owiq tract!one beitJR colleot.eda­

(1) 100.-146°C. pale yellow mo~ile oil s.o a. 
(11) 14&-186°C. p le oranae viacous oil 1 .o a. 

Aa it w a not found osaible to obtai.n tnction (11.) pure by 

:trect1ontl t1on 1t:.
1 

waa dil'ectly yd:rolysed aa tollowaa-

T· • eater (3 a.) waa retluxed wi tJ\ potassium hydroxide 

($ a•) di•aolved in water (100 c.c.) untU aolu.t.i on wfut complete, 

aoo t, four -our a . 

and d i t.illed st. -. 2 m. m. pr anre 1 b •• 150-20o0C. 

Carbon and hft.lroaell. vttluea auueat tJ)a \ it, ia a mix-

t :We ot [o. e. f8 •piqys;lo.-4 ... odeo tetraene c r boxylic. cid atJd 

_aotne 19-.s.sJ -b:1cycl o• .ydJ"olt,J-dod,ecat-riene carboxylic ~tcid 

o•eauae it was not. t ounci poaaible to aet a tiatact.ory a lytical 

value• t or · ny ot t he tract.iona t.alten. 

not be ob\eine4 wi ·t c oneer1trate. alcoholic potassium hydroxide 

tor the aagonif lcation. 

Pod 

The tet.raene C13B;a,.402 requ1rea i 

e alcohol Ci3Hl6o3 r•qu1rea a 

& e. 
c. 
c, 

76. 3 

77. 2$ 

70. 

• H, 

• • 
J i , 

~. s. o) • N.cxq_J.Q-4od•c•tetraene cal' oxyl1c cid. 

7. 

6. 

7 .. 3 , 

L/1~0/'!'he •• ,. 



.. 
The mixed scl4 (b. p. l6G-20o°C./0.4 m.m. • 6.2 a~) 

obta1ne4 by the ••poaitic:at.ion ot .the cru4e '•tb¥1 [o.s.fil -
bjQxcl.q-ace~oq-4·odeeatr1tne carboqlete • • • . • teci to 160°c •• 

1a Y!a!40 with !1naly around taa.4 potauium u;Ydroaen ·sul phate 

tte.r. cooli-n& the m&t erial waa 

ex.tr.acte4 ·out/ with lite~ nd •th••· · Tb.t e\ner•·•l l .ayer wea 

ahakeu w1 t h s- cauatic aoda •olut1on · aild 1a · a ·· ueoua l~r 

\w1Ce . waahe4 with e tJler t.o. remove ·de&uu•box~l.a\84 pro4ucta1 

eihe:r-ea:J. utrr8()t A • . rne ·aqueoua layer attel" ae idi!icatiotl waa 

tak.~ up 1n · tt.her and \he extr ct D ott.e~ be1na wsah.td · wl th 

wa ur 1 r ie4 over a yd:roue a odium aul. h.ete. m e • tb.ar from 8 

11rsa removed and · • rea14u.e (4.06 &•). 41at 1lltd at. 0 . 4 · m.~ 

preaalirt b. p. l50-160°C, la ·a via~ow. l.e. yellow o11. 

Found • Ct 76.1 1 . ~. 6.H 

a C., 11. 21.· 1 • 6. 

".tJlereel ext.raot. A w 1cb oontai ned t he non.acid m te- '( 

r ial was · 4r1e4 .ov-er a~ium aulphatA anti t.b• ether 41at.Ule4 o.tt. 

· JnObUe Qil wi tb • plet~u•ant. petrol.-l ike o4'0tlr rernain.d. It 

va · 1stlll-.d and yielded tb• tollowi n,e ·trttcti ona at 17 a.m. 

o. 2 a. pale yellow·. viacoua oil. 

· The low boili~ ·r action waa red1a~1lled. fUll t.he f~act1on 

boi'lina about l.00°C. oeUtc~ed1 the q.uantJ t,;y :• • .\Oo smell f.() · 

aet an aecuret• · o1l1na ; oin\. 

13llt$ •6 •••• 



• 

n~·s.s 1.686 • !lnax 13 1400/261~? m/u. 

Found i C1 GO.~ J 1 

• a. 

Pure la ~ bena-cxqlt-hept.en.-3-ol (2. 2l ll• ) w • mixed 

wit.h tinely around poaaaiUDl .y4ro£en aulp ote (4.0 a.) an4 

he ·tAd ip. v!CU at 160°C. tor one ·our. - Ti1e hy4roearbon (1.6 a. 

w a en extrtrctad out with ether and diatilled ll\ 10 m.m. 

traction (1) b. p. 80-86°C. o. a. 
:, (11) :b.p.l40•1&0°C. o.e .;. 

:~sct'1on (1) w s redistilled. t lle fraetioa b.p. 108-UOOC. et. 

l8 m.m. 1 preaaun bein&t col-lect•d! aa a eolourlea• b~le oil 

w1 tb a · lea ant pe trol-lik.e odour·. 
19.6 nD .1. &S?3 1 'i'3inP u, 600/264. Dlla. 

Founda c. 1.5 ; H, 8.5, · 

calculated fo-.. C:i1H12J c. 1.?"" s B1 a.a· 

r · • ure ·1at1.ll.a acid (3.18 il•) wsa 4ia~olved in 

e a lut.e me 31- alcobol (15 c. c.) aa4 conoentrat.ed au phuric 

c1d (l. 5 c.o.). 

1 t a poured 1nt.· ater and t . • eater worked up i .n t • usual 

1a w • t'l1at. i lle4 

and t.ne fract.ioD b. P• 9f/' /0.·01 m.m. Co1lect 4. · pale yellow 

oil n;s 1..6682, · iim8X 10, 280/atu m/u E intlu.l,&>0/ 324 m/u. 

132/Four¥! •••• 



. Fouuh C, ?6.4 1 " 7. ?i 

celoul · te4 tor c14HJ.60
2

c c. 76. ; H1 7.4 

·hen eydroaenated·· in t..be pr•••nc• o't a pall.adium 

c leiurn car botl tA c t.•lyat1 hy4:roaen • uiv ~nt 1.8 d.ouble bond• · 

ott the catalyst •td d1at i ll.ina ott t.ne aleonol. 'lhe o ily 

t' ai~ue s dia~ille4 at 0 .1 m;111. ·;preasurt and the beat frac:.t1:on 

b • .P• 6°C rase"ed tor the abaor- t.ioa 8J)41ctrUlll •t.u4y • It 

• owe4 • con\inuo·ua abeorptioa ot li,e.tlt t t'OU£hout the apect.rta 

wi tnout an;y ux.ima, ••• ~a ph (lil). 

--~-auccinim14e (l. 67 . .1• 1 · a: moi. ' wee add.ed ·to • 

eolution ot ·Ut-e methyl . (o.s .. s] - b1cx;s;lA-:do4eeat.ttriene carboxy-

l te in d l'y carbon t.etr.chloride (4 o. e •):. Preah ben&oyl 

peroxide ~ · .• OS : • ) · waa then added and · · .41 m.ixtUH placed l.Ult1er 

retl ux. . ·o ,..acti9n took place in tJie · aba•nc• ot the catalyat. 

It reaction q,uic.k.ly eet i:n 1 •a was all own · by tlle· t..• .met\Cy ot the 

1 .aolu-ble t rial to float on tbe aurt.ace of the earbon ~•tra­

c· lloride. At'ter two hnuzta a t.ast port.ion ot the aolid w a 

acid·~ e4 'Wi th· dilute acid .atld. a drop of ,Po~aaaium to4.1de added. 

Only a . ale yellow colour was · produce-d 1ndicat.iq t b t t. • 

reaction waa al at. eomplet•. 

'the rnxt.awe w·u \ben cooled · and t.he· auccinim1d.e tilt-en-. 
I 

o.t and dr.:ied (O. 'S·. a.). · (The theoretical quan~it.y e:xpt~ettld O. fia 

,_.he filtered car~on .tetrae lori4e solution wea eva or at.ed to 

drynea a.nd .left- a da,rk brown viacou. •••· An at.te pt to ob,.a1. 

133/pure •••• ·· . . 



pure teri,al tor · naly•1• by «1e·t 1l.letion proved llnauocesstul 

as t: e met.er1al readily deco po•e4 i nto a chsrre4 ll\8sa. 

A dr op ot 'tJ • Jlle.teriel waa tree tAd witb alco olic 

•1 ver ni.tr t.t aolo.t1.o~ anA inat ntaaoualy yielded a yel~o-w 

precipi \ ntA ot aUver bromi-Ae. elearl7 demoutra\1D& t.ha\ tllt 

bxoomtne wea · eld 1ft an ally lie poai t.ion in U~e molecule. 

A roi)Ortion ot the broJD0•4er1vet1ve wee h.ea\ad w1\h 

tb.e molecular Q.ll9ntity ot die~l an:t1.1ne for one our at. 1ooOc • . 
ut. a_tter ork1.na up \ he pJ'Oduc.t at1ll aave a pnci .1\ te . wi\h .. 

al coholic •1 v•r n1 t.r t.e1 and 1 t. was toUfld tb. t. the bromide 

was. c01ri letel;r r emoved on ly on nea\:1n£ w1 t.h 4ie\byl aniline tor 

.t otJr honra on • atefltfi btat.h. 

The mat.el'1al was t.ht1l mixed with et.ner an4 ut.recte4 

wlt.b dilute &4id. • ether layer w .-s w shed witn. wat.er anct 

finally dri.a4 over ao41um aulpli&t.a. Ram&vel of t he e ther left 

a vtacoua oil which ••• diat.1lle4. 

Fr act-ion (1) b.p. lOG-ll0°C·./O.l m.a. pale yellow oi l 0.1 a. 

(11 ) b. p. u o-ao0 c ./o.l m.m. o.l. a. 

The f~aotion (1) &tave a n•aat.ive teat w1t.h. alcoholic allve"r 

nitrate and on :anal.yala 1 t. waa toUl'ld t.o con~ain oilly o .86J; 

bromi:na 1 • owb.c t.hat only a ne.ul.iaible quant i ty ot the b,r:olldna 

WtlB nel4 aa winyl bromi-de. 

baot'pt1on at. 4-¥ ot :traction (1) ahond t.wo rnaxiu 

E m.u, 7,650/241. wu, I m.u2 7, 660/266. 

Fraction (ii) max, 7, 00/245 m/u •• J •aaa ? 1130/256""" 

mla. 'l'hua bot.h tracti~l'l8 had .. an abaorptton l.esa than t-hat of 

methyl (0 .5. 5] ·bipysl.e-<~~•oetetraane carbOQlate. 

134/:1\hyL ••• 



! f.b:7l iic;xqlf• . [o ••• t;] .•tb!•c•t.n•• Cal'boxylat.e·. 
. . 

u. v. Spec\Pull Ylll <-•• a:rapba (11) aD4 C•i).) 

'!)AI Loa E ")JJ Loa E ~ J.Ga B ")U ~- & 

29J 4.340 168 3.37 2&4 3.33 342 2.70 

222 a. ss 260 a.sa 298 s.32 ~ 2 •. 83 

224 a.&O 262 3.40 ace 3.31 34a 2. 5~ 

226 8.94 264 3.42 802 ·a.se 348 2.63 

228 3.'18 26e 3.44 304 3.28 SEJO 2.46 

230 3. 68 268 3,. 46 306 3 .. 27 3$3 2.164 

zaa a. sa 270 3.44 310 3.23 364 2.061 

234 3. 51 272' 3 . 44 314 3 .. 1U 365 1.997 

236 3.42 274 .3.46 316 3.17 367 1~£123 

238 a.S3· 276 3·.46 
" 320 3.11 368 1. 832 

240 3. 2U 278 3.43 324 · 3.05 370 1.7Sfl 

242 3. 22 280 3.42 326 a.oa 372 1.672 

244 3. 21 282 3.41 328 2. 5"19 376 1.1M 
' 

246 3. 22· 2M 3.40· 330 2.Q& 377 1•134 

248 3 .23 286 3.39 332 2. 92 378 1.orn 

260 3.26 2-88 .sa 334 2. 87 38:) 1.041 

262 3. 28 2i0 3 •. 37 336 2. 83 382 o.a&a 
256 s.so 292 3.31 338 2.7~ 3&& o.asa 
256 3.33 294 3.34 340 2.78 



0'. V • p•c tJ'QII VIl (aee. arapb VI I) • 

l1)AI Loa "t! I.oa E Loa s Loa ! ~ mfi m...u "1--<1 

224 3. 60 244 3. 121 W1 3 . 513 324 2. 802 

BiS 3.362 244 3. 137 2.$;0 3.487 .344 2.207 

230 3.137 246 3. 176 2&5 3.~68 34.6 2.104 

231 3 . 121 248 3. 207 2i? 3. 428 346 2 • . 61 

231.2 3 . 104 2&1 3. 283 300 a.s;e ~7 ~· .(;o. 13 

231. 5 3 . 083 2fi3 3. 324 803 a.~2 M8 l . S64 

231.6 3 . 061 266 e . 3G2 306 3.224 Mi 1 . ·ilr37 

232 3. 037 25i 3.3i6 308 a .• 2aa 310 · 1. 906 

23 s.o.a 260 3 . 428 .314 s.ao? 361 l.. S?a 

235 a. wa> 263 3 . 468 a. a s . 1111 362 1. 760 

238 s.oa '266 3 .,487 316 3._104 368 1 . 207 
' 

239 3.037 267 3 . 513 317 3. 083 370 l.OU 

240 a.oe1 271 3 . 638 3lt ,., 
. 087 372 1.0 13 

241 a.oss 276 3. 561 320 "' . 013 374 0 . 878 

242 3 . 104 284 s.ssa 323 2.905 3~ o.?eo 

l36/Tetra1bt ••• 
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1•. 1- lletJITl. l'apat.haleM ~un. by '4•b74roa*aa.tta ot •t.nyl 
~ 

[o~•~ el - blmlo•u:a4ecatr1tDe carboxylate. (are-ph V). 

~ Loa ·E ~ Loa £ ~ Loa E ~ Loa 8 

'233 a.7M .268 :a.et 286 3.Ma 307 2.521 

234 3.464 256 3.,272 287 3.521 309 2~488 

23& 3,318. 267 3.818 289 3,4Q3, 312 a.443 
236. 3 ·272 41 260 3.368 291 3-.464 314 2,295 

23? 3.193 261 3.431 2ie 3,431 316 2,260 

238. s .l13 262 a. -&t~t 21Mr 3.2'?2 318 1 s~a •• 
. 9 34il49 26& s.4ia 2V/ S,Ml 31~ 2.260 

2-tb 3~(li3 26.6 3.621 298 3..1&& 320 2.400 

.242 s cas •• 267 ..... 648 299 a.osa 323 2.,400 

'24& a~066 270 ~.5?3 800 a •. sa~ 3M 1 .. 646 

a.7 3~141 271 3 .5Siie· .302 2 764 .. !2$ 1.366 

249 3.,,1&6 274 2.61.8 303 2.671 327 1.124 

2&1 3.260 279 a.MO 3G& a. ass 328 0··'98 

262 3 .• 281 ~86 ~ 618 .... . ' 306 2.666 



· t.hyl Bicyclo [o. s.~-Dodeeat.r1•n• <;arbe>Xyla~ . 

• v. Spectrwn IX (uapb VI) . 

m,..u. Loa :! "'_,.(A Loa PYl,...<A Loa 

218 4. 0'if7 246 3. 28 278 3. 34 

220 4 . 05 248 3 .28 280 3 . 33 

222 .o1 250 3 2 ' • 282 3.32 

224 3 . ill 2t>2 3 . 30 284 3.31 

226 3 . l 2M 3 ,31 286 3.30 

228 3. S3 266 3,32 288 3 . 2 $# 

230 3.75 268 3 . 33 200 3.21 

231 3. 67 260 3. 34 2,2 3 , 26 

234 3 . 50 262 3 , 36 2S6 3. 26 

235 3 . 61 264 3 .36 296 3 . 24 

..... as -. 56 266 3 . 37 2S$ 3 . 23 

237 3. 47 268 3. 37 300 3. 22 

238 3-. 41 270 3 . 37 302 a . 21 

240 3 . 3-6 272 3 . 7 304 3 . 20 

242 3 . 3 274 3 . 36 3 6 ~ · .19 

244 2. 29 276 3 . 3& 308 3 . 1 

n)M Loa E 

310 3. 18 

312 3 ,17 

314 ~.16 

3 .16 3 .14 

3 18 ' . 12 

320 3.11 

322 s.oe 
324 a.oe 
326 3.05 

328 3 . 02 

330 2. 98 

332 2.92 

336 2.86 

340 2.78 

344 2.69 

350 2. 56 

131/Dime\nyl •••• 



Diuieth11 llaph\ha1ene lttxtare, by dell)'dro&•naUon ot etbyl 

[0. ~.6] -bicyolo-ctodecatriene c8rboxyat.e (araph VII). 

m~ Loa 8 m_,M. t.a I tn..,cA IG& m ~'?yeA Loa E 

224 4.009 262 3.516 300 s.osa 330 1.826 

226 4.068 264 ;3.144 302 2. S2 331 1.7H 

228 4.lll 266 3.674 304 2.863 332 1.790 

230 4.127 268 3 .694 see 2.na a sa 1.826 

232 4.065 270 3.620 808 2.724 354 1.831 

234 3.821 272 3.644 310 2.,608 338 1.ae& 
2-36 3. 535 274 3 . 6150 312 2.656 3.,6 1.834 

238 3.324 276 3.660 314. 2.613 33? la76fS 

240 3 . 2..10 278 a.6M sa 2.4.77 338 le7lG 

242 3.i96 :280 3. 641 316 2.446 MO le&M 

244 3 .176 282 3 .647 3~7 2.430 -.42 1.5&3 

246 3 .182 284 3.626 318 2.44& 344 le51f; 

248 • • 24:8 286 3.591 319 2.461 UtE 1.400 

260 3~272 288 s.M& 320 a."l 348 l.aM 

252 3.324 29) 3 •. G06 321 2.447 360 1.ase 
254 3.366 292 ~.462 32! 2.413 365. 1.248 

266 3 • .06 2~ 3.407 324 2. 23 . 360 1.204 

258 3 .4.44. 296 a •. 314 326 2.02& 365 1.124 

260 3.471 298 3.186 328 1.899 370 1.107 

140/Alkyl •••• 



·-- .... ' 

nyu. :s m~ E 
rn.,...cA 

E 
m...M-

s 
uo l•D UG 4.·03 696 s.oo· 666 3.68 

' 
455 1.71 625 4.26 GOO 6 3 ... 

•' .: -~ 610· 8 .()6 . 

460 1·88 S30 4.67 ·606 e.u 675 2.28 · 

··~ l•trl 635 6.0 $10 6.,00 680 1. ~8 > 

r. 
470 ·l~·fll 640 e •. 3a · 611 a.11 688 1.86 . 

-476 2.10 660 ·&.?0 .. 610 •. ~ .• SiC a •. le . ; 

·"eo 2.26 666 6.12 62& a •. as 6N 3.20 · 

485 ~~.as 667 :6~17 AO 6.43 ?00 a .. aa. 
4$j() a. a 660 6.12 631 6 ·30 .. 70$ a. sa. 

4fi6 2.76 666 e.oo AO 6.48 710 1.42. 

.60() 3.01 670 6 .10 145 4 • .38 716. 1.03. 

605 3.11 111ti a-. sa ·650 · ..... '720 ·o.oaa 
610 3.47 680 1.-10 Ql ~.60 760 0.062 

616 3 • .i8 600 6.10 . eao a.?• 



m~ Loa I ~ LA:» a E m...M- J..oa l£ 
~ Loa B 

224 4 . 16? 260 3. S87 278 2. 626 308 1. 026 

226 ···90 2$2 3.618 .280 2. 487 310 0 .• 986 

227 3. al8 2M 3. 645 282 2 .398 312 o. 980 

228 3 . 623 256 3. 676 294 2 .• 318 314 ·0 . 89i 
• 

229· 3.447 258 3.673 286 2.262 316 o .?il 

230 3.301 260 3. 66& 2:88 :a .. 2l6 3.18 0 . 963 

232 • • _178 262 3 . 669 290 2.094 3 l i 1_. 026 

234 3. 1?5 263 3.676 292 1. 96& 320 o.G87 

236 3. 220 264 3. 66S 296 1.819 322 o.&M 

238 3. 284 266 a. Gas 2~ 1.630 324 0 . 369 
I 

240 Z. 344 268 "' ~ 642 2.68 1.446 3S6 0. 1~8 

242 3 . 393 270 3 . 483 300 1.200 .. eo ,..,, "' .. T.--92 

244: 3. 450 272 2.447 302 l.. l64- 340 !.626 

246 s.ooo 274 3.104 304. l . l.Si 

2-48 3.S43 276 2. 816 3C6 1. 136 



.. -142• 

.•. ' . 

!Qdroc.•roaa ettatr ·J"._v•l o:f · Dlme't.titl ... .,.,~•1•• (papa tl) • 

. ' ' 

"""'" 
t.a s . ~ \ 

~.ea B ·'· to a B Loa B 
""""' ~ ~ .. 

~ :· 

220 •• 41 2f50 3.724 
,. 

·300 .a .• Sie 340 1.~8 -. 
" ·;· -

·2SO ••. 188· 870 3.616 . 3.10 2.67& 810 O.i61 

240• 3.613 ·taJ ' a.46a 320 ·8.228 . . ,. 

2&0. 3.710 21& 3.2il 33o 1.678 

aecoverd W~ri Bioyel.o- .(o.t.s] -Dolec•tt,.l·•• .Carbox.ylat.e 

•.· 

' 23& a.-?i"' .266 3.408 300 J •. 067 834 2 •. M6 

230 ... ,~ 268 3 .. 407 304 ,.:aaa 338 2._881 

236 a.~M f!?O 3••01 306 · ·2·.M9 338 .2 •. 220 
' 

240 3•464 212 s.a~u •308 2.~ 340 2~ .164 

246 3;.423 21~ a.asa 3l.O· 2.812 34.1 2t~OM 

2iO :t.s• 2'78 .S.il$3 312 .a;aH 3-M 2 026 ! . 

261 a. sa? 278 3.246 316· a.ns 348 1.904 

261 ·3.381 280 s.asa 310 2.csas. ·380 1..887 

2fi6 3.382 282 a.s1e ·a&~ 2.610 '31& l. .• 7U, 

2&8 3.387 286 3·.218 326 2 .• 651 '· 360' 1 .• 561 . 

260 .., seo .~ ... . no 3.218 au 2 .• 480 370 1,2a3 

168 s.~ Iii 3.188 sao ·2-.4AI Sa>· 0 .• 881 

2M 3 •. 410 2M 3.126 aaa a. a sa 

143/lb.ue ••.•• 

' v \ 
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aq14 ·treatmfint.. Graph x. 

~ Loa ~ ~ Lo-a -E "",.(A. Loa I ~ Loa I 

230· .sa 310 -2. 56· 366 8. 16 400 1. 54 

240 3 . 67 330 2 . 4(5 360 a.O&. 410 I . 40 

260 3. 14 340 2.41 366 l.. ie 420 1.23 

260 3 . 43 . 360 2. 29 370 1_.85 430 1.10 

270· 3. 51 342 2.44 3?6 1. 81 440 0 . 964 

280 3-,61 344 2.40 380 1. 71 450 o. 6 -

2$10 3.31 348 2. 3.6 381 1.74 4~ 0 . 846 

300 a. sa 348 2. 2& 380 1.66 410 o.sos 
310 2.71 ~60 2•23 3SI6 1. 60 480 0 . 80.8 

Via1W.e. pec trwn. 

.. ' ~ 8 I ~: B E WI.""' K1-_.M. 

600 s.so 866 ~0. 7 11 .• 57 ess 5 . 64 

605- _6.53 610 u .o 636 .U.60 700 s.ae 

610 ~- 64 $76 U.$ 640· 10. 60 706 4. 68 

Sl& 6. 43 680 12. 2 .. , .. 66 710 3. 86 

520 6. 80 586 12.0. 660·· .a. eo 718 a.aa-
ti26 7.23 55K) 11. 7 666 8. 70 7?JJ 3 . 1.6' 

630 7. 86 6Sii6 11. 65 660 8. 88 726 .10 

636 8. 4 2 600 12.18 66$ 8.-67 130 a.i~ 

640 8. 80 606 1a.sa '670 7 .46 786 2. $8 . 

6&6 9 ·04 • 610 12. 02 676· ? •. !? 

660 i . 62 615 11. 30 680 6. 67 

665 10. 3 620 10 . 77 686 s.ae 
660 10. 6 626 10. 86 610 6 . 02 

144/StJlyl. ••• 
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Graph XI. 

~ Lo& E M_..c.A.. Loa E Wl_..cA.. Loa I ~ Loa I 

216 4.062 254 ~.sos 28Q ',l tV2 ~· ~ 326 2.~6 

218 4. 288 216 2.644 2(10 - 3 .6i~ u2S a.WG 

{l20 4 .382 268 3.678 ' 2&2 .. 6'79 32(; 2. ·164 . 

222 4•464 260 3 .603 29& 3.Citl2 .3SO a.o26 
224 .4.S32 S62 a . 626 290 3 •. 226 331 3~. 100 

226 .4.600 264 3.666 298 3.004 3SI 3 .180 

2a8 4.677 266 3.708 300 2. 876 ·334 s .atJ& 

230 4.7.2 2$8 3.777 302 2.870 336 2.166 

232 4.766 270 3.77. 30& 2 • . 846 834 c::.768 

234 4-.767 2.72 a. ~-,,. 306 2. 808 338 2. 301 

236 4.787 214 3 . 7'74 308 a.soa MO. 1.700 

238 4.817 176 a.~ 310 2 .• 830 342. 1.4.?0 

240 4.6i0 278 3.84.1 3.11 2.810 344 l..l67 

24.2 4.446 28Q :;.·.SM au a.aea 346 o. sas 
244 4.1~ 282 3 .Sl6 316 2.i8& 348 0.706 

246 a .• ?60 284 3'.736 318 3.oal 380 0.660 

248 3 .580 286 3.676 310 a.fi7e. 362 0.138 

260 3. 617 281 3.676 322 2.i38 356 '0.016 

262 3 .496 288 a. aM 324 a.b'i&e 



ht.oi- obt,~inea · ·by dehydro~;e~tatUon ot :tth¥1, Bierclg- (o.s. 5] • 

Dod.ec;.trleDe cerboxxla't.e- btfo·n t.re·a-·nt .. wit-b. po\eaalua 

... 

~ Loa I ~ Lo.a. Jt IM_.AA. · toa E K.A;c,A · _LQJl B 

225 3.7SS 266 3 •. 263 e.M -2.236) 330 2.312 
,. 

230 3 .638 2B6 S.Mt 300 2.7WO · 332 2.291 
-· 

236 3.653 270 3.232 302 2.-7.7 334. 2.248 

240 3 .484 272 3~ ~1.6 304 ~.no 336 I 2.201 

242 3-.468 274 3~l8? 306 2•677 338 2 .• -168 

244 v e4l8 276 3,161 308 :a. Me .340 2 •. 103 

246 3 . 3G& 278 3~135 310 2.618 342 e •. o10 

248 3,.366 280 a.l24 312 2.6i0 344 1.996~ 

200 ¢ . 383 282 a_.-101 3l:i ' a.~ 346 1.~. 

282 3·.333 ~84 ~.076 31& 2.532 :148 l.Si& 
. -

254. 3.313 286 3.055 318 2.606 3$0 1.·842 

256 3.302 288 ~.03.0 520 2.473- 358 1 .• 701. 

288 3.2i3 200 ~. 119? 322 2~4.60 360 1.66$ 

260 3.284 298 -~.ge& .. 324 2.418 36$ 1.40. 

262 3.288 296 2. 927 386 ' 2,.881 ·3?0. -1.232 

264 3.276 . 296 2.a82 32$ 2.84. 

146/lat.era •.• -.. . 



E.tera o't).tatne4 . by .. traetment ot· the Debyctroa;ena,tlon :pro4w:t . 
. " .. •, . 

· o~ :1\ilfl Btgg~- . ·[O.f.5] · •Do4e~et.r~•- Carboql•te w1\h 

¥ ·Loa E IM,V.. to a B ""fo .Loa • ' ~~- Loa· 'I 
' 

aQ2 .... 218 3.661. 260'· 3 .. 171 ' ·. . -8 .... 1 .. 324 . . 1'~73·-·· 
:> 

230· ·a •. ile 262· 3.166 .. 
-~ 2t618 3H· 1 eaa· ... 

aaa 
.. 

2.637 l..MO ·3 ... .. 2&6 a._lAI 211 . . 328 •• 
.. \ 

... 3.118 161 8.188 · 2'*/ 2.436 319 i.eaa 
136 3.106 888 s.l.Q.l ,3QO :$.348 810 ~.-
238 &4&8 ... 810 3081 ' .. ;JOI . 2~-160 3:31 1~&11 

240 8.412 178 ~OM aot · a.·1e1 331 i.HI --"'• . . .. . ' 
-~ 

.. 

~~ 3.411 i74 3.018 · .• :._.., a.oaa· ' 333 ~~6M 
.• 

'244 3.393 178 2. ~81 308 : 
·i oaa . . . 'at t•s·u 

·:we. J.MS 278 2.:962 810 1.i71 .3St 1.631 

i.aoa 2.na 1.ni· ' 
~ aao·· 812 aaa 1-.461 

210 a. as 281 2· ,. . . . ~14 ·1.881 340 1.366 
'-

ua ·· -3-•. 162 21M ~ 2.aeo 311 ··i.f~M· 341 1.11? 
• 

1M a.aa• ' .. 
• 

~- 827 ll& .~.828 380 o.ata 
,. 

us 3.208 .. 2.710 .7.' 310 '1.781 -~ . o~eao 

au 3 •. 110 a&e a •. na au .··i.?eO 370 0.6f0 

~ l ·' . . 

..... :· 

,, 

· . 
. : .. :' ~ ' 



'rb• orui!• P.late,r ~traction- obt.•trued. bJ! Dehyd_roeeM\1,oD e-t 

Sth7l llc;glo- [0.6. 8] -Do4ecat.rl•ne CarboXTlJit. .• 

~ Loa s tn_M Loll I m,...tA 14• E I"J1U, Lea a 
214 4.1H 846 3.521 282 3.306 318 2.403 

216 4.1?0 248 3.80t aM a .• 213 320 8.310 

'818 4 '.183 260 s.aoe aae 3~246 322 2'. 318 

820 4•193 262 a-.502 aaa 3~228 324 2~270 

aaa 4 '.,201 254 3.480 a so 2'.176 3-26 2~218 

294 ••196 258 3.483 212 3 .1.30 .. 28 a· l&& .. 
!26 4 .• 164 a &a !.47~ 894 • 93 330 2~130 

r,a? i1'ii 4•114 260 3 .464 216 3•071 332 a.l04 

228 4.053 262 3.419 298 2.927 3~4 2~012 

229 3.982 2M 3.452 .300 2~845 f;!)S6 2~033 

Pl!O 3 e.9ll 2fl6 "2. 446 .... - 302 2.-709 ·~as l~ i.-1 '12 

9,32 3•769 268 3. 430 304 3~721 340 l~M3 

28-4: 2 ;. 662 rno 3.4oa 306 a;.66-9 342 1.~ flO? 

236 S•613 27B 
,.. 

•. 3~5 308 2~628 344 1~860 

238 a.oa1 274 3. ~73 310 2~6'12 346 1~89~ 

240 a.a662 276 3..~354 312 2~ 537 348 1~171 

Ma 3iaS47 2'1$ 3.386 ... 14 2 .• 48 360 1~738 

244 3 .654. 280 3.318 316 ·2~441 360 1.568 

148l&\hyl •••• 



Gra h XI I . 

m~ Loa B m~ Loa B 
~ Loa E ""..M- ~ . .2 B 

240 3. 751 2f~ 3 . 761 286 . 625 304 3 . 011 

243 3 . 616 264 ·~ 785 ""• . 287 3. 674 306 s. il7 

.248 3 ~ 4!10 266 3 . 817 200 3 ~. 616 acs 3 .149 

249 3. 516 272 ~· . 848 2g6 3 . 369 3 10 ~.097 

253 ~ 674 "". . . . . 
21 £; 3. 817 298 a . 236 310 2~ 8 2 

56 3. 626 282 a.? 299 3.1~3 311 &~751 

258 3 . 670 2 3.7 1 301 3 .. 041 ~12 2~36i 

2 . 713 2.as- 3. 713 302 2~ 972 SJA. 2~0 

~: yl 3t4-f4nz-norcarene ·car bog l w. 

217 1 . 899 238 3.722 202 • 2. 627 266 2. 627 

2~2 z, . 966 23i 3 . 600 263 2. 6€4 270 2. 564 

226 4 . 025 245 3.104 264 2.342 275 2.467 

231 3 . 966 246 2. 927 268 2. «"18 278 2.408 

233 3 . 889 247 2. 803 26D 2. 4:6? 2-79 2. 342 

23$ 3 . 820 210 2 . ? M 262 2. 664. 281 2.16? 

14 VEt.hyl •••• 



I • 

. . . 

EtbJ'l »•thzl .. ·1Mb&•llbroa,.a41eu c.irbox,yht.e._ 'Ol'~ph . nt • . 

"'J-L Loa1o B . ' ' mp. toalo g 

230 •• 3~2 '" 306 3.04.1 

236 •• ~H 310 2.813 

240 3 4103 • 916 2.5li. 
., 

·248 3.48i 880 2.328 

sao 3.~ _; aaa 2.328' 

255 3.480 HO 2.~68 

260· a. sao 33& 2 -186 .. 
266 b.661 HO 2.107 

m 3~.708 34.8 2.0"11. 

a7c5 3.722 3150 l-•. 928 

aao 3.?02 3&1 1.836· 

286 3.G37 360 1.730 
81)0 3.61:! 3S6 1;..621 ,.· 

.i5 3386 • 310 1.619 _ 

300 3.110 376 1.420 



- 160-

Ethyl CarbetJlOX7-314-pxclt- hep t,at;r,i ellJl-norearaDe Carboqlate. 

tr. V • SptO't.r WD V (enph WI) • 

r1).U. Loc B "'!.LA- loa B ~ Loa E t"f'I_.M. Loa B 

233 a. ~? 2d 3 . -i?O 269 3. 31 30 6 S.G 

236 3. 878 . 246 3."' 262 a .~ 310 3. 38 

237 3 . 843 248 2. 380 266 3.38 314 3. 3.4 

23{; 3. 732 248 3. 34 261 s.u 323 3. 31 

240 ' 3 . 636 261 3. 31 216 3 • .t4 326 3. 27 

241 3. 600 262 3. 27 aao 3.47 . 328 3. 23 

242 3.&se 2M 3.23 290 3.47 332 3. 18 

243 3.469 261 
- . 27 2ffl 3 .44. 340 3 ·01 • 

1.51/Hydroearbon •••• 



Hydtoearbon obt.ained by ·a· · yaro~•na·t.ion ot · tl't.hyl Csrb•tnoxy • 

314 - tx-clo-tu1pt.at.rtanyl norear • . ne. Carboxylate. Gre.Ph Xlll. 

~ Loa E ~ loa s ~ aa E ""..P- t.a B 

234 3,842 268 a.aas; a ~ 3 .292 316 2.161 

236 3.2&5 26 · 8.362 293 3.176 3l6 2 .• 080 

2~ 6 3. 210 260 3.410 196 3.061 31? a.oas 
237 J .l76 2e2 3.441 2fl7 2.~ 31·9 .l.JJ62 

Z'8 !.140 263 ... t.17 ... . . 2i9 e.~763 300 1.997 

243 3.1~ 266 3.608 000 2.776 322 2.086 

248 3.140 2?3 s .• Ma 301 2. 61? 323 ~.086 

24·9 3.176 282 3•608 . ao~ · 2.537 324 -1.9&7 

263 '"" , 210 285 3 .417 303 a.•7•· 326 1.962 

116 .a. 238 288 s.441 306. 2.601 

266 3.292 28i 3.339 SOB a.S6"2 

267 3. 31E 2~ a.al6 31.4 . 2.265 



I w1a to put, on ·re,cor4-my alneePe t.benlta to Dr. • ~. 

Rapaon tor· l 1•. const ant , elp and advice.. I am elao 1n4ebt.e4 

to rrof eaaor • Pu,b t-or the enero_ua laborat.ory taei lttiea 

Pl•ced e t. rq diapoeal and to Dr.. • Larncben a.M Dr. F. G. 

Holliman tor th•ir .. a1atance durlns • latter pert oi t e 

work. 




