
SYSTEMATIC CLASSIFICATION AND 
NOMENCLATURE OF DIAMOND HYDROCARBONSI 

GRAPH-THEORETICAL ENUMERATION OF POLYMANTANES 

Tbc chemistry of atkonnmac (1) and of rcktai hydm- 
arbonabuk~coaridtrrbly’~tbt~- 
cove$tbmtstrmgImuisu5dcdystslikealummtm 
dtbride iaoou& satmad polycyctic byttnxubom to 
ciiamdod bydrocdonl. Bdpl almost dr&frec (they 
hrvetctnbatrd@l!8Mdao~~,bu!they 
po8scn an excess of repubive over attrK%ive ncdmtdd 
itttarctiom iu co& with m bydmcutm).’ 
atK%dhmoadbydroarbooc 
“St8biblIli?fS”;” 

typicdy are the 
i.e., tbcy brve the bwat main eacrgy 

chuitiatioo, m- andemmmtbttofr~ 
of dimod hydroarbota known u “pdymotattu”. 
ncfintfourmembersofthiBchuaredmdyknowrL 

The term “dimond hydmcdms” imp&x hydm- 
c8dmmwbouunapttmtofCrtomsaretoaDyor’ 
k@y rupuiapotobk w the diuttottd tutice. However, 
thisirtrueformp~hy&martmu not mmdly ami- 
dend”bkmoaQd;cy*x8tte,~.Mdthc 
s&k dkmcs (evat mcthmc!) are emupks. We 
coasidertktctxdmt tricydic MkamatatE unit (1) to 
bctmxasuyfor”~chmcta”even thir 
ratrictioo ddnrity exchKka cycacaoc (2 ad 
otbcr cyclic hydroarbotm poaem& dimo&id Cal- 
fmubna,yulducbaercktivulikebicy- 

I 2 3 4 
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kast pnc richBBnnDh urilvyz t0td.b or w$ 
SW 

Lkmond by- lrmy be clusi&d as follows: 
1. IXammd bydnxubas whcb = ow PutlY 

su~kmtbcdbmrrvlLattict(e~S,rrd 
“bast8rdulc”, 6,’ an isomer of the tctmmam). 

II. Ihmond byrlmdmm WbiCbUCtOhIlYSuptrim- 
pOS&kOathCdbOadkttiCC(UkUtiDCUhiUCOW 
foma~).(l)Tbosewitbs4mecltomraotbck~ 
in complete a4hamhm units kg., a-. 
polwty-, or t- wcbuvMd84 
(2) Tbosc with all C atonm abndpr in complete 
rdamallcnae units. (8) Isohai dMWhUOCUllib(C‘g.tbt 
bhaunancs, I$-, IY- or tbe mea St&k 2J-iIomc-r 
l& 11 aod I2 arc dikcllt types). (b) spirdud 
syttcms (with one common C atom for acb pair of 

adurwlhnc units. e.g. WT. (c) E&4lmod systems 
(withtwodjBceatcmmonCatoamforacbpairof 
adamantMe units, e.g. 14”). (a) G3mpi-bw 
sy8tcata (WiIh Ihe. e.g. ls; row, e.g. I(; of rive, e.g. 17 
C8mmsccmlnmltotwowmorc~ltnib).(la 
formulas ls17 tk co- atam aed &a are in- 
dkatea. (e) Ihsmfld or polymma w!Jl six 
cmmaCrtomfordJp&ofnlMmo~unitr). 

m- 

Munul- GL 1). first bohtal from 
pctrokum.‘l it oow readily wdabk by komuidon of 
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20 21 22 

@fithn Tbc czlummhn of pdytxxu or “bcxqod- 
cdlallinmwirmunro~aJ onpatbaorrtkd probkm 
8imihrtothesquuc-cenrad~~proMemr.y 

WhiktheCCbondsingr@iteln8yoatyhvethc 
OritatdO~,~ folKorhhtiwt~possibkintbc 
diunorKfhtticc.~“uBatdiQitl1_4Usymbob 
for tbLYe four ‘xklltuinn wbm iove+tig dor- 
do4wofhrp-riplcycbhoulupenmOOLdkwtbc 
dkmodhttkWehpttbesuatcoavahn(23.or 
itl permutdoel) to cd the nhtive aicnt8tioes of 
Mlaat8ohecullitrcompizialrpolyuaratlae.For& 
arkotahltbaeuetwo~birrctioos.siaceone 
difectioo cmm+mdI to odd poabm (fin& third, etc.) 
ofthedigitillthelequeaceoftllecode~aedtbe 
,qositedirccthtoevalpo8itioua,w~nuider 
radnospecdrignfortksctwodircchasb~. 
niswiubecowappwcntwbcneumpktuecomi- 
&red. 

1ftbccaltefs0ffuaaivGnuntMelmitlin~~ 
hncsarejoird,tbcrclult&droltr~~is~ 
wpcrimpodkootbcdhmondl.dcc,i.e.tbedhmoad 
httkeis”self~tiketbc~dthecubic 
httkca. We mry thus rymbdh a polyn,nhn- by 
mmm of iu dudist gnpb. i.e. 1 by a pod, 18 by UI 
aige.d19bytwodjwllt~Itm~of 
l~.~htbebuic~oftbe~~;itbu 
bee0 exprad a impw pkOudy.'~'* The ntp- 

tiOhipbCtWCCUtblXdUdiStLnpht8OdthCCUtlOO 

8kktOus of pudhl by6roarbooc b obvious. 

I 
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~ofitsdualhtg@mrybcsymbolizcdbydigitsI. 
z 3. or 4. but I is t& smmlkst number. of tbc twelve 
possiMe symbols. I2 13, 14,21,23,24.31. n, 34, II. ZT 
43, the SlMlkat mlahr is 12; this is the code for 
UialtmntuE (19). 

Tbefolbwiq~~tiaadfwba 
amvcntiotlm apply to this coding system: 

(9 TIC system codes dtmlist graphs ?f polymumca 
asweOasilicdds~couformrboa,ofllluaeor 
cycbdhnc skektons (“c-rotuam “, wbcn bydro- 
cubousarcsupcrimpotlbleontbcdimmondhnice. 
sinccerbdigitcodl?santxkamtioaofonc*intbc 
&.rseqWaccofo-l*~rrupondstorpoly- 
mantanebavingofuK.dadmmantlacuniU.Tbua,t& 
code for a pcnmmantaoe win brvc four digib. e.g. 
[1212Ipcatamantanc. 

(ii) Any &it must always be folbwcd by a dif?creot 
digitsinccany8eqtlenceofthrccface-timtanc 
units must invdve a chpoe in orkntation (cf 2&22). 
TbcsemlksttnlmberNk~tfkatthe~ttwo~ 
of an c&s be 12; only tk tExt digit coovcys topological 
inforah8thForthi8raaoa,nocodcs~bcusedfor 
adaamntaoc, dhnuntanc, or thmntaac. Tbt ht three 
digits of all codes mast be either 121 0I 123. Codes [ I211 
and [I231 d&nate “aoti” (ar) and “sp”, “guche” or 
“#kcw” (21) MramantaDe, rujxctivety. Their durlirt 
p8p&SUekk0tiCdWitbtbClWOCd-OhilBX 

of butant. 
(iiiisinccanygivaladamMtMeunitcaabcfusa.l 

wi&uptofourotlKzvGrmnhn UitS,adigitlarybC 
folbwalnotjustbyoncdigit(urhrhal arc), but by 
tWoOrthCC&ith8ldigitSdilit,~).Tbac 
CXIJ8digibUCpkdiOpUCUtbWMdUCSCpUWd 

by mmmaa u rrquid. Code [1(2)31 desigratcs 22, 
forwrty caned %o” tetnrmatr# bccatue of tbc 
simhity of ita dtmhf pp4 to imobume. 
[1(23)4]PcnmmantaDe (24) is the neopcntane of tbc 
world of dhmoad bydroarboar. 

(iv) Tbc aniiu# bf e&e ohmtath of the dtdt 
paplustut8fromtbcah&0intdtbckaprtcb&aed 
iuvolvlSifposSibk,titebag#1~za&ptb(c&d 
1212...). wha tfm dtmtht & ic a r& system. or 
wbeaowiugtobnnch&macyclicdlmti8tgrap4bu 
twoormorccquaEyb~cbaius,thecrit&ooftbc 
miuhleumba&cidesthstutingpoint.N~spccial 
dcaigfntiooL mxeuuy(0~te~dolare.10~. 
urbriagcbuucitsbowobyadubcdline(scebciow). 

Intbecaseofcy&cdtIahtgtaphswithsi&xlmins.tbc 
bngest path sbouM incltxk the sidc+Imin(s); this pro- 
vishde4xaestbcoumhrofbranchs.Forexa@c. 
for a dualist graph formed by a dmir&apcd cycb- 
llexaaewithanaxhlmcthyHikcGkxbain,code1231u 
(21) is to be preferred to 1231(2)4 (27). However, this 
provisio0somctirm~anlwytotbcminimal 
numberruk;e.g.intbcisom&cascwbeat&oncunit 
Me-like ride-chin is qatohl. cak 121321 (S) ic to be 
preferred to I2(l)3l2 (29) even tbou& tbc htter a~- 
rcspondstotbcsamlkrnumber(~thebn&ta). 
(IozS29tbeorkotathlsarcco&d8&xur@to~and 
tbcbngutpathaodstarthgtmitsmindhtalby 
arrows). 

4 
x ,* 2 I 3 L7 , , , 2 ’ 3 (21 , 

I 2 1 2 gz 

+4 

12312 123124 l231(2)4 

25 26 27 

4 

r23r2r 12(1)312 

20 29 30 

Ilhlstnbns of eq=ncuwhicharcaotrOowaJbytbc 
rboVCNJUiOChKk: 

. . . ll... 

. ..l(l 

. . . l(2)l . . . 

***lN)l;** 

. * * l(23U 

. . . 1) 

IU... 

1214... 

(vil When there arc two or more coda for a dudist 
groh-bytbt nmclcqWccof~but 
diuuiIhgodyiutbcposithdtbcpueotbs#c,thc 
prcfcrralamkbut&phral~asfartot&riyu 
puibk. Exaa@a 3l-32 and 33-31 (tbc orkntht4u 
arcaxkdaboveacbformuhandthstutiT@poiuts 
indicated by atrowa) how tlmt by this convcnth tk 
pefem?dcoduarethoscof32and34.t 



%?I312 123W2 It2134 12(3)4 

31 32 33 34 

those polym8otmcs whou dualist graphs contain 
cy&(s). For indicatiq tbc number n of vhntnnhne 
units 00c nmy use pr&cs. e.g. rclmatanmntanc or 
Acx#perinutaW. 

&lf~Madditional AaunhDcunitontoaOO- 
atamuu~, two kbds of n+lxataman = my 
result. SoOlc, like lu.2. brve type formuh CC&.,~ 
andarc&rivcdbyanuunMionprocesaax&tingin 
~thnxaxialbydrogcaatomsboO&dtothcsamc 
cknir-shapcdcycbhexancring(~tbrtJlrccshortlinaia 
18) by a tAmc!bykOcmuh~~ golJp;thcnetnWltisthe 
&itbadCXWecalisucbcatamultMcsrq@Ir;all 
lQldU-tMUWilhthCMlDCO~i3WXk. 

Tbc sc4xml kind of catunao~. fAkd 9rrcgtw’. are 
derived by 10 amhtioo step which iuvolva the ad- 
d&n of C,H, wbm x. y c4. hguhr md rcgulu 
crhnanhmwithtbCMmcoarcmtisomtljC.Thir 
probkmiaeOcouOtcYaIforthc~timcwbcnumuh- 
tiDnof(I23~(21)ino~ I hatleap 
tal.Asiodicedbythesborttine,infmuh21,tbcrc 
utodytwouhlb~tobCEp+&Xd;~arboO 
ahcAy accqka the ted poiOt of rti&chaxOt TtK 
samfkst ireguhr aumM&lE, [123l~mmantMc 
(C,,H,& w&h results from farther aanuhtbn will be 
d&lS&Xlhl~kta&YAOO(WC4S). 

TbeOaxuuyaOdsueiattcond&ctsfMrcamman- 
tanctobciTrc@hri$tohaveraMkwithatkalttwo 
ideatial d&b aquated by Amy two other digits (ex- 
&xtiug bnac&s. i.e. parcotbac8 with their cootcuts). 
For cxampk. scq~ albcld.. . , . . .2ab2c.. . , 
ab%-bw. f . * . . .8bcwMd)rAd f . * aed 
..Abl(a)bc(l)d...cc4&iTreglh-~;aotctbc 
rcpa&boldfaccdigit(kttcrsa-dsmedforanydigit 
I+. This coovcatioo of India& irr&&y by bold- 
fxcdigitswillbeempkycdfocemphasisintbcfolbwiq 
&aluioa,thoughitdocsnotfonnpartofthefonMl 
Nks. 

Onepairofkkoticald&tssepamtalbyanytwoothcr 
d&tsladstoanirrqulMcatMmohOcwiulfomlllla 
cc.Ji&+,o;twoluchpairsOotin8ucce&ok8dto~ 
irr@u~withfoImuhC&&*wbeOat 
k8athvoukzhpinoccWinsucc&oa,rpairmotlDc 
withr&atiat&raphcootrinia(8tlartoOerit@raulb. 
AllpuiaMWsarcirrqulSwithoOlyhvo~in 
Wxasbfl the formula is cL*sHc* A few CxAmpka 
fouDw:l23l2(36,thcdllali8tgmph(25)isr6membaad 
r&L 1231432 (3680 gmtmbabd ritg), 12lm212 (37. 
the emdope of rmardccali~), 121321413 (a, the en- 
vcbpc of chkcah). 

Inmorecomp&atcdcasu,tbcriugcbsurcofthe 
dlmlistOropbiskasrc&dilyapparcot.Forinstancc.thc 
c&eofthcduli3tgraphofthcthirdI&ncmbcruIring 
oo the dhm00d l&ce (39) lU341213 &es not tmve two 
pPin~succ&m.Tteco&oftheduaIist~dthc 
t&y&c adaam~tanc &&ton ND). l23I241(2)3, doer Dot 
reval spcci8l complexity; the cormpoW& deaperi_ 
umnta~c (C&& abowo in 41. is a0 &mantux of 
adanLultun?s!h37~thc~~aretb0scwbDsc 
noutbodocsOotapparexp&5tlyintbca!&.Dualist 
gnph42isanotbcrexampk.lnalltbtsccasuarrows 
muCrthcb~tacy&chain.UntikcthcsituatbOwith 
theoA&xeeawhichmaycxistevcnforn~6withsoau 
St&di8tomoa,OrWiththC&MCC-rot.UNfSdiUXWd 
caftkr,~wbcatwovatkeaintbcduatistgmphofa 
polyutnOtaneareatr&anccofolEadp,thactwo 
vaticamnsrbetiuked,aOdtbeduatistgrObmurbc 
cyctic. stated otbaec. &bough the link(s) cbain# tbc 
cyck(s)doeotapparintbcco&s.tbeselinksmustbc 

z!?; thc corrW=diW p”ly 
mantMcsarcpuiman- 

TabklcomparuthcnumberofalkancC-rohmcrs 
witho=l-7arboaatoml,-andtbcpolyumntaOuwith 
o-l-7&maOhr~units.~witho=6,thcti 
number of polyrmotam is srrtltr tlm0 tbBt of c- 
rotlmen. Two ~UBCS arc rupouaibk. Some C-rotaa~~ 
caOnot be dualist graphs of poiyautancs. For exampk. 
mbqwmhncbpossibkforthcd~tqrpbwitb 
code 123123. scul&Iy, several du&t graphs may code 
tbc same pcrimultanc, e.g the acyclic c-totuner 12312 
(Kz 25) and the ch8ir-slmped cyckheuw both cof- 
rcspoDdtot+auuhexapAWmW 3$; each of the 

beptroenrmatws~~tottuceditltrrnt 
L$ic C-rotamen and to OOC cyclic C-rotamer. cbsing 
thccyckisrqiredinthcpolyaumn~butnotintbc 
com?spoln.liq c-totamer (if OIE aIkWs rcasorrrbk dis- 
tortions). IO thi!? way, tbc dit?m bctwcenthetIgum 
iIltbchstcolumusforc-Wamcfs aOdpolymaOtamcao 
be accolmtcd for. 

vhrmnhnc (1) (a- I) to dimmnmc 
(1~o~lGwtanc to thmmmnc (19 (0 - 3). 
oQly ocE ulboarologuc” an rault. Howcvcr. the aext 
anauktion of &mantux to teu8nmatalE (o-1) an 
** iaaerictcmatmnaaacl,2u2.lOo&r 
toob&rrcg4lhrc8hnmntanc,tbethreclxhl 
h,&m to be nphced oo lnnnbtinn by tbc trimetby- 
kncmctb8ncsystcmmwt~tothcnmccycb 
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12312 1231432 121231212 

35 36 37 

121321413 121341213 1231241(2)3 

36 

4 
1231241(2)3 

39 

heuacfill&Inbiunmmm dhiLbapolymrnaaer 
thacxiugroupaoftbnxaxi8iby&o@l8toms(e.& 
thoscMicatcdbydwttiDerinfomuh19)whkh& 
notfullUlthircoaditioa:tkii~tbyaaC,H, 
aaaul&mdocam4Itdtorpo~,buttor~ 
system caotkn& a bicydop.22)octMc unit (43) with 
ec!jmalboadcladboat~cydobeuntring.sucb 
ring,y8tcmsarcnotrportiDndthccobicdkmoad 
htticebatofthc”burgoarldhmond”httice.-~ 
twoht!ke88rcrimihrtothcrpbrkrite(~bkn&)Md 
wlcnzi& httica, rcqmivdy. Tbc lweatiy tylltkJnA 
by&ocuboa, iceme (44,P &o ata on the wmzite 
httiu. 

Q @ 

40 

12312412 

42 

m 
1231 

43 44 43 

M&is 8hoW thnt irrquhr ammutma sxpaiawr 
ucric hiedmcc of hydroom atom. CC the pair of 
hydropo,in&uedbytkahorttinainthcmdkst 
imluhr catamaablu?&(withcOde 1231).lftkJetwo 
hydrogen,ucrqkediaaimgtimratammtancbyr 
CH~bibp,rptxbntwfautt8lwiabkuttaricaow- 
d&e&.%. 

Inodcrto eaummwdpoujMtpolymmtlaa,tbt 
ud CbcmiBr’r rpporcb wodd be to amdue UT- 

c&u8 with n-1-7 &mnmncaoits,givetbesamc 
raults,pmentajinTabk2foro=ldaadiaTdk3 
for n-7. The rrmkn of poiymakoca fromTabk2 
md3areummukadiuT~l.~tia-6, 
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