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INTRODUCIIOI{.

The dttenpenolils are falnly wiclely cllstrlbutetl ln

natu.re. Ilhe beet knom membera ane the resln aclcls obtalnecl

fncm the non-volatlIe portlon of margr oleoresins, esBeclally

tbose obtalne<l fnsr conlfers. Dlterpenoltl aclclsr alcoholst

lactonee, Bhenols, ancl alkaloldls b.ave been obtalaed fncm a

vanlety of eorrceg. The Wclnocanbons are more reetrlcteil la
occurneuce; alI ane founcl ln Ner Zealanil andl all but tvo

(eapphorene ancl cuBressene) ln endlemlc epeelee. $relr :leBontedl

occurrences are al,noet sole1y llnltecl to eo ntrl.es bordlerlng on

the Paclflc.
The llteratune on tbe eubJect rp t111 1%9t ancl, ln

partr untll nld-1 953, hae been relL nevieved by Bartm ("Cbentgtrly

of Canbon Cunpotnclsrtt Elsevler Pribllshlng Co. 1 Aneterdlam, 1953t

Yol.fIB, p.6S). The oxygenatetl ancl baslc dlterpenolcls 1111 be

dtlscuesocl ln the nelevant seetlons wher.e they concern tbe present

rork- Tbe hyclnocanbons, the eubJect of thle theeler are

conslderecl 1n thls Lntnocluctloa.

3EGrL99!4EE[9.

Tbe tetnacyellc clltenpene, phylloeladene, uaa first
leolateal, frcn PtryLlocladug rhobolclal1s, by Baken andl Sltb
(ttPlnes of AustnalJ.arrt Technologleal Musem, Sydtney, 1flOt 8.41 9).

It hae slnce been lsolatodl frcm P.a1p1nus (grtggs, J.Soc.Chem.

Ind., '1937t 29,, 137t), Dacryrlhn cullresslnrn (nosklag, pnlvate
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o€rmuolcatlon), D. Klrk1l (gntggs andl Taylon, J. org, Cheu.,

1*7t 13, 551), Poclocarpus h.alltl (grigge, Trnans. Boy. goc. 1T.2.

1 *tO, &., 173), P. fenrugl.neus (anlggs, Cawley, toe and Taylon,

J., 195or 955), P. splcatus (nrtggs and T,oe, ir., 1950, 958).

Bnlggs (J., '19371 79t 830) has shorn that lt te ldentlcal rlth
rclacrener fro Dacrycllun blfonne (Goudle, J.Soc.Chen. Ind[., 1923,

IE, 557ti Aftken, tbld. , 1%8, 1t7., 24T) and D. coieneol (Blackle,

lblcl. t 1929, !t9,, 357T) ancl wlth tsciadlopltenet fru ScladtoBltya

ventlc1Llata (nfefrtaa ancl Uota, J.Agr.ic.Cha.Soc. Japan, 19fi,

L!, l+89; '1936t 12, IOB). Phylloclad,ene aleo occu^rs rltb the

neLatedl tsop$Uocladlene (see tetov) ln Al.arrcanla exeelsa (grtggs,

J. Soc.Ch€m. fnd. , 19111, @, 222; Brlgge ancl Taylor., lbldl. , 1*7, 93,
f 58) anil Ph;rlloolaclue tnichmanolclee (Br.tggs and Sutherlandl J.Org

Ghen , 19h8, L2, 1). IsophylLoclad,ene occura ln Cupnessue

macrocarpa (faem , lbldl. , 1%2, 7, 397). llhe Bhyelca1 eonstaate

of a <lltenpene hyclnocanbon leol.ated fran Sclaclopltys ventlclllata by

Kawamura (guLt.Inp.Foneetry ExB.Sta. Tokyo, 1931, No,31, 93)

suggest tbat lt ts the optlcal' antlpode of leoplryllocLadleae.

phylloet-aeenel r!.p. $o,[ot ]3'" + 15.80 lctrcrr),
CZOH32, bae ore double bondl and le tlrerefore tetnaeycllc. It
fonns a hgrctrochlonldle, rr.pr 1060, [4 lSoo * 7.8o, a hyilnobrcmlcle,

trrB. 1l+1 - 1L+2o (deccmp. l, [o\ ]l7o * 9.3o, a nltroeoc]rlor!.dle,

Er.p. 1280 , a nltnosate, [l.Br 12g.5o, a nltroslte, !t.B. 132 - 1330,

a dllbnqaltle, n.p. 1220, andl tro eplmerlc ilihydro clerlvatlvee,

'd ' andl 'p' havlng r.l: 74 - 7+.5o,[* l3'" + 23.90 (cnc13)

and m. B. 55 -
iI,, 1g37t 7g).

56o,["tI $to * 1z.Do (cnclj) neepecttvely (Entses,

c( - Di?\ydnoptryllocladone bas been shoun to be
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\

tclentlcaL ulth loeene obtainecl fnm Llgnitee (gr1ggg, Je t 1937t

1 055 ).
On tneatuent wlth 1$ aLcoholle su1Bhu:rlc acldl or m

regeneratlon frqn lts Wclnochlorlde, Bt\yllocladene 1e convertecl

lnto leoBryLloclaclenez rr.p. 1i1 112o,[*l ['" * 23.40 lotcrr).
ftre le@enlsatlon lnvolves onJ.y the shlft of the double bond as

both lsmene glve the same two illhydro clerlvatlvos antl the Eame

hydr.ochlonlcle andl tlyclnobrmLd.e. Ieoph5rllocladene forme a

ctlscrete dlbrmicle, llop. 133 - 13ho.

Dehyclrogenatlon of ptry1Loclaclene wlth eelenlrn glvee a
mlxtrre of netene anil plnanthrene (nnnat, N.Z.J.Se1.Iech. ,1938,

20,8).

Uota (J.Dept.Agrlc. rl(yushu nmp.IJniv.Japau, 1937, 2, r''

117) carnlerl out dlegradatlve expenlments on pltyllocladone aadl

lsopWllocladene obtalnlng, andl partlally characterlsing, a

nunber of oxlclatlon ancl clehyctrogBnatlon pnoducts. Mueh of thle

work was repeatedl by Branclt (N.z.J.Scl.feclu ,1952r*.145) who, as

a result of h1e lnveetlgatlons poetulatecl stnuctr:reg for the

two hyclnocarbong. Caln (Resear.ch Report, '1954, rmpubllsheil rork),
ln a eontlnuatlon of thls work, obtalnecl eeveral new dleg:radatlor

proclucts andl characterleecl others more fully. Ihelr nesulte are

ewmanlsedl ln Flg.1.

Bottmley, CoIe anct Whlte (J., 1955r262t+) examlnedt the

lnfnaredl spectra of p}r5rlloclaclene ancl eane of lts dlerlvatlv€Bo

Ttreln obsenratlons tenclect to eonflrm the structures postulatedl

by Brantlt (loe. c5.t. ). In panticular, the exocylle ttorrble bonel

ln pltylLoclaclene ras shomn to be attached to a sllghtly stnaLnedl
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rlng whlch, by exanlnatlon of the d,erlvecl non-ketcre, sas

shown to be flve-membened. Quantltatlve .stuclles on thls ketono

ehowed that thene was one methylene groq) adlJaeent to the

carbonyl group.

llhe pneeenee of a tnieubstltuted dlouble bond ln a

stralnedl ring vas lndlcatecl in lsop\ylloclaclene and frcm lntenslty
measuraemente on the epectrrm of thle compouncl, they conc].uclecl

that the molecuJ.e contalnedl a gem dlnethyl glroup and[ an angulan

methyl group between two six menberecl rtngs. In lsophylloelaclene

an extna metltyl group, pnoducecl on lgcmenlsatlon, ls Breeent; a

gnall bancl 1n the phyllocladene speetrrm ilue to a nethylene groulr

ailJacent to the vlnyllclene dloubLe boncl cllsapBeans on lsmenleatton.

SAIEgNE.

Thls hyclrocanbon has been lsol,atect,ln laevorotato4y

form, frm Agathls austna3,ls, ttrau.nlf (Hosklng, Ree.Tnav.Chl.m.t

1928rllzt578;193orl+9r1036; Bniggs and' Cawley, I. ,1948ri S88) aadl ae

podoearprene, frm Poctocarpua macrop}rylla, Don. (Nlshlda ana

Uota, J.Agnlc.Chem. Soe. Japan ;19J1,7r157), P. spicatue (Butler and

HolLoway, J. Soc. Chem.Indt. ,1939tfr.r223), andl Sclaclopltys

verttelllata (Kawarnura, BuLl.Imp. Fonestr:f Dcp. Sta. Tokyo, 1931 ,

No.Jl ,93). Pocloca:rpus ferrugineus ytdlde d-kau:pene (Bnlggst

Cawley, Loe andl Taylon, I.1195O1955).

Kaurene, CZOfr3Z, is tetracyllc ancl eontalns one clouble

bontt and 1t le obvlouely very elmllan to pttyllocLaclene. Thug

Caln (frreeis, Univerelty of New Zea1anclr1954) f,ae ehosn that lt
forms two saturatecl cltt5rclro tlerlvatlvee, glvee a htgb ytelcl of

formalclehydte on ozonolysls, antl glvee a mlxture of plmanthrene
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andl retene on alet\ydrogenatlon.

Agala, lt fonre a trydrochlorfule whlch on tneatment

rith baele reagents yleltle the lsameric laokaurene. llhe infrareil

epectra shoc that the rlouble boncls ln the tro lsmera are

rrnsyrmetrlcally itleubstitutect andl tnleubstltutedr neepeetlvely.

WlLurshunet (Thdsts, Unlverslty of IIew Zealancl 195r)

has eho$n that t sokaurene ls ldlentlcal wlth o( -eryptcmerene

obtalnecl by Ucbtcta frcm Cnyptcneria Japoalca Dqt. (J.Aner.Chem.

soc., 1916r&.1687). Bnlgge, cawley, Loe ancl Taylon (Ioc.clt. )

have ehorn that lsokaurene Ls the p:rodluct of mlldl acicl tsoenleatloa

of Kaurene.

U -Krorutt", obtalned by the aetlon of alcoholLo sulpbullc

aclcl on kaurene on of aleohollc potash on Kaureao hydlrochlorldet

le an a1cohol, CZOHjlfO. Treatnent vlth clry hyclnogen chlorlcle

glvee Kau.nene hyilroclrlorlde (Cala, Ioc. ctt. ). P$sleal constante.

Kaurene, r!.p. 5oo["( ll' 72o, teokaurene, 'o.pr 
gfo [^l ll - 27.10;

4-atryanokauronoe !rrp. 86 - 87o, t"l 3 - 2g.l"rf-dlhyilrokaulene,
rtr. P. 520 , [n] lt - 490.

Ieokaurene foras the sane hydlnocblorldle aadl glves

o(-aruyanokaurene, but the nltnosate rr.p. r e5o(aeeoopr ) (faranura,

loc.clt. ) fs apparently ctlstlnct fncm that of Kauneue, [rp.14Oo

(deemp. ).
glugENE.

The trlcyclle ctlterpene nlmuene, CZOfl3Z, bas been

leolatecl frm the leaf ol1s of Daerydtrm eupnesslnunr Inlmuf

(UcOowat! ancl Finlay, J. Soc. Chen.Incl. , 1925r$Jlef ) ancl PoitocaltBuB

totara (Beath, J. Soc. Chem. Indl. ,1 933 r52r338f) .



6.

llhe

(1o". clt. ) andl

etructune (I) has been propoeedl

Caln (loc.clt. ).

by lllLnehultet

I
Ttre natune of the clotible bonits ts lndlcatecl by the lnfraned

speetna. A dihytlro andl a saturatecl tetrahyilno ilerlvatlve have

been prepanecl. fhe vinyl clouble boncl gave fo3malclehydle on

ozonolys5.e, whlle treafuent of nlmuene vlth perbenzolc acltlt

folLowecl by llthltn aLrminlun hyclrltle neclustlon, y161tlei1 naterlal

glvlng a posltlve lodlofonn reactlon.

-crr=cH2+ -rlt)*, ) -cn(m)-cH,
Selenlrn ctetrydrogenatton gave plrnanthnene (gnandtt

N. Z. J. Sci. Tech. rl 938r-!.r}), whlLe pantlal- aatalytlc dlehyilnogenatlon

of dllfrydrontnuene gaYe a naphthalene f\ydrocanbon aBBarontly

ldentlca]. witb tbat obtalnedl by Eannts andl Sanileneon (t .Aner. Cbm.

Soc, ,19+81791208) by slmllan treatuent of the tro illhydlro-

clextropinanlc ac lcls.
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Treahont of the epoxlcle or dlbrstltle of

dlhyclrorlnuene rlth netWl magnesfin 1od1de ancl subeequent

selenlln clelryclnogenatlon gave 1 z2 z8-trlnethylpbenanthrane.

Beath, Lea (unpnbllshedl vork, quotecl by Beath),

Wllnehurst and Caln (locc.eLt. ) have all shotrIr that nlmuene

rnay be lsomenlsedl to leophyLlocladlene althouglr tlre best 3&ld

recorcled le only 8.5fi, by the last worker.

Caln attenpteil a pantlal synthesle of rlmuene fircm a

eample of lsoitextnoBlmarlc aclcl, rr.D. 162 - 15110, [" Jlt" - 1.5o
?'t t-Q

(C 8.21 )'L*J ;t t Oo (1F so1n. ) by convenelon of the earbmvl

griouB to a netLy1 gnouB. fhe resu]'tlng htrrtlrocanbon rag obtalnedl

ae an o11, b.B. 13oo/o.1 m.m., [*] tr'o * 5.5o (cnc15) rhose

lnfrarecl spectnm vas very slrnllan to, but ln dletatle tllstlnot
frm, that of rlmuene.

Ilosever, fir:ether sonk ehoredl ths startlng aoid to be

non-hcrnogeneous as optlea1, resolution ancl reenystalllsatlon
gave tro fnactiong. one hact Dr.!. 163 - 1610, [*l |to - 8l+.8:

the othen had m.p. 163-1eSo [a] Ito * 2l+.3o.

Robertsm (fnesls, Ilnlvensity of New Zealandl. 1956)

convented a tetnatrydnolsodextropLmanl.c aeldl to an ol1y hyclnocarbou

rhose lnfnareil speetrrm cltffened falrly wldely frcm that of

tetrahyclnorimuene, tn Bartlculan, the bancls clue to the geu

cllmethyl groqp rene abgent.
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ftrue altbough clegraclative ryork has establlshed the

etnuctrure of nlnuene wlth a neaeonable dleg:ree of centaintyt

the pantlal s5rntheels awalte the preparatLon of Bure reel.n aolcls.

Rimuene, o. pr 55.50 , [o I o 51.70 i

63o; nltroeocblorlcte, tr.Bo 85 - 88o (aeccnp. );
55 - 5Oo; (lltryclrorlmuene, ltr po 51o i

4tetraltydnonlmuene, tr.B. T7- .

CIIPREgSEI(E.

[bls mluon cllterllene wae tsolatedl by Brtgge and

Sutherlan<l (.f. Org. Chem. ,1 942 rL397) fnm the eesential o11 of

Crgreseue macqocarpa. fhe bydroearboae B. po 7t+ - 75o ,
--^-OfLJl"
[*J '; - 59.eo(cncrr), gave a tetratrvdlro dlerlvatlve, oe pr

i6 - 57.fo, [or] [7" * 6zo (cmcrr) ana a hydroatrlorldle, nop.

80 - 8Zo. Atternptedl dlehyclnogenatlon rtth a pa1ladlltm catalygt

at 27O - 28Oo gave leoptr5rJ.locladtsng as tbe eole pnocluot, lso.lateal

Ln 35fi ylelcl.

Fro examlnatlon of spectral itata CaLn shoredl tbat

the dtterpene le tnlcycllc andl contalne eltber tro trleubetltutedt

or a trl- andl a tetna-eubstltutetl ctouble bond. Fro the eaEe of

hyrlrogenatlon ancl ls@enlsatlon h€ dleduceil ( 2 )asa
poeeible etructuJle.

(2)

Ptryslcal coastantg.

hydrochlorltle rupr

tetrabnmldle, I!. p.

MIRENE.

Thls tetracyeltc Wchocarbon, CZOfr32, rae obtalaedl
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fnm the essentlal o11 of Podocalpus ferruglnousr rmiror t

(grtggs, Cawley, Loe and Taylor, I. 119501955, ccmpare Hosklng

ancl Slrortn Roe. Trav. Chlm. , 192B/4f.rBA; IloekLng, tbld. 2193OrL2,

1O55 anit Brandt, N.Z.J. Scl.Tech. ,1938r?!LA).

llhe lnfirarod epectnrn of mlrene Is almoet ldentlcal

wlth tbat of phylloclaclene (Ullnsnurst, loc.clt. ) and mlrene ls
Ls@enieecl by aclcle to lsophyllocl.aclene. Thlg rorkon has

suggesteit tbat mlnene hae the same structune as p\ylloclacleaet

except that the \yilrogen at C-13 oecl4)les the equatortal

conflguratlon ProBentlee: Hyclnocattm, Inr pr 59 - 60o,

[" ]3oo * h5.8o (cnctr); dirlvtlro dlerlvatlve, m.p. 55.6 - 66o;

byclroctrlonlite, n.p. 82-o [.(] l5o * 5g.go lcnorr).




